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ABSTRACT 

 

The main motive of this literature survey is to provide the basic information of GFRG panels in construction of 

low cost houses. GFRG (Glass Fiber Reinforced Gypsum) is a new building material which is also known as 

“Rapid wall Building Panel’’. The main reason for using these panels in construction is to overcome the 

unavailability of natural resources like river sand, water, gravel, etc. The gypsum is industrial by-product waste. 

GFRG panels are made up of calcined gypsum plaster and glass fiber. The panel contains cavities that may be 

filled with concrete and reinforced with steel bars to impart additional strength and provide ductility. It has 

light weight, high compressive strength, shearing strength, flexural strength, stiffness and ductility. The rapid 

wall buildings are also resistant to fire, heat, water and corrosion. The paper carried out some of the literature 

study in different samples of GFRG panel`s performance in experimental wise.   

Keywords: GFRG, Rapid wall panels, Low Cost. 

 

I. INTRODUCTION 

 

The GFRG panel was originally developed by GFRG 

Building System Australia and used since 1990 in 

Australia for mass scale building construction. These 

panels are manufactured under carefully controlled 

conditions. The panels are manufactured with the 

dimensions as 12m x 3m in length x height provided 

with 124 mm thickness contains cavities which may 

be unfilled, partially filled or completely filled with 

concrete and reinforcing steel bars as per the 

structural requirement. 

 

Experimental studies conducted in Australia, China, 

and India shows that the GFRG panels suitably filled 

with plain reinforced concrete possess the substantial 

strength to act as a load bearing structure as well as 

shear walls capable of resisting lateral loads due to 

earthquake and wind.    

 

 

 

II. CLASSIFICATION 

 

1) Class 1 : Water Resistant Grade 

GFRG panel for extended walls, in wet areas and 

as floor and wall formwork for concrete filling. 

 

2) Class 2 : General Grade 

GFRG panels for structural application or non-

structural application in dry areas. 

  

3) Class 3 : Partition Grade 

GFRG panel used as non-structural internal 

partition walls in dry areas. 

 

III.  APPLICATION OF GFRG PANELS 

 

GFRG panels are generally used in following ways: 

A. As load bearing walls: 

Panels with cavities filled with reinforced concrete 

are suitable for multi-storeyed housing. The cavities 
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can remain unfilled or suitably filled with non-

structural core filling such as insulation, sand, quarry 

dust, polyurethane or light weight concrete for the 

single or two storey constructions. 

 

B.As partition walls in multi-storeyed frame buildings.  

 

C.As compound walls/security walls. 

 

D.As horizontal floor slabs/roofs slab with reinforced 

concrete micro beams and screed (T-beam section).  

 

Typical dimension of a GFRG panel cell 

 

The regular dimension of GFRG panel is 12.0 m x 3.0 

m x 0.124 m .  

             Detailed diagram of GFRG panel cell   

 

 
Figure 1. cross section of GFRG panel unit cell 

 

 

 

 

 
Figure 2. Roof/Floor slab of GFRG panel 

Mechanical properties of GFRG panels: 

*ISO10140-3:210-Acoustics–laboratory measurements 

of sound insulation of building elements-part 3: 

measurement of impact sound insulation 

Table 1. Mechanical properties of GFRG panels      

Sr no. Mechanical 

properties 

Nominal value 

1 Unit weight 0.433KN/sq.m 

2 Modulus of 

elasticity E 

750N/sq. mm 

3 Uni-axial 

compressive 

strength P 

160KN/m 

(4.77mPa) 

4 Uni-axial shear 

strength T 

34-37KN/m 

 

5  Ultimate shear 

strength V 

21.6KN/m 

6 Mohr`s hardness 1.6 

7 Coefficient of 

thermal expansion 

Cm 

12 x10-6 mm/0C 
 

8 Water absorption 1.0%:1 hr 

3.85%:24 hr 

9 Sound 

transmission class 

(STC) 

4dB 

10 Fire resistance: 140/140/140 
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Structural 

adequacy/integrity

/insulation 

minutes 

 

Why GFRG is superior to conventional construction? 

Gypsum which is a waste product of fertiliser industry 

is used to make the panels economical and eco-

friendly. Glass fibre is used as reinforcing agent which 

enhances the strength of the panels. Eventually the 

usage of cement is reduced. 

 

One cement industry alone accounts for 5% increase 

in CO2 emission. By using GFRG panels cement use is 

reduced and thereby reducing environmental 

pollution. 

 

In site they are just erected by cranes. Those hollow 

cavities inside the panels are filled with concrete and 

steel. Concrete is poured in every third cavity of the 

panel and other cavities can be filled with waste 

materials like quarry dust hence it becomes more 

economical than conventional methods. 

 

GFRG houses are: 

• Fire resistant up to 1000 0C 

• Earthquake resistant 

• Naturally cooler up to 40C 

• Eco-friendly 

• Water resistant 

• Economical   

 

IV.  ADVANTAGES OF GFRG PANELS 

 

• GREEN TECHNOLOGY: It makes use of industrial 

waste gypsum. Does not need any plastering. It 

consumes much less embodied energy and less 

carbon footprint. 

• REDUCED BUILT-UP AREA: Panels being only 

124 mm thick, for the same carpet area, the built 

up area and the building footprint is much less 

than conventional buildings. 

 

• VERSATILITY: Panels can be used not only as 

walls but also as floors, roofs and staircase. 

• SPEED OF CONSTRUCTION: Using the system, 

the construction of a building can be very fast 

compared to the conventional building. 

• LIGHTNESS OF STRUCTURES: These panels are 

very light weight only 43 kg/m2. Even after filling 

some of cavities with concrete, the overall building 

weight is much less, contributing to significant 

reduction in design earthquake forces and savings 

in foundation and overall buildings cost especially 

in multistoried buildings. 

 

LIMITATION OF USE OF GFRG PANELS  

 

• The shorter span of slab (floor/roof) should be 

restricted to 5 m. 

• Is ideal for if the same floor/roof is replicated for 

all floors in multistoried structures. For any 

variations, structural designer needs to be 

consulted. 

• Curved walls or domes should be avoided. In any 

case it is essential, use masonry/concrete for that 

particular area. 

• The electrical/plumbing drawing should be such 

that most of the pipes go through the cavities (in 

order to facilitate minimum cutting of panel). 

                                   

V. CONCLUSION 

 

GFRG building performs well in terms of least storey 

displacement, storey drift and base shear when 

compared to conventional building. The storey 

displacement and storey drift of both GFRG and 

conventional buildings are within permissible limits. 

Static analysis is not sufficient for high rise building 

and it is necessary to do dynamic analysis. 

 

The building constructed using RW panel comes 

under Green building categories as after constructing 

it energy requirement for heat insulation, sound 
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insulation, humidity and temperature inside is less 

than conventional building. It is very effective 

technology to beat the current rising cost of 

construction. And the most important, this new 

technology is having potential to provide the low cost 

shelter to the “Homeless Citizens”.   

 

VI.  PREVIOUS STUDIES 

 

• COMPARISON BETWEEN RAPID WALL PANEL 

CONSTRUCTION OVER CONVENTIONAL 

CONSTRUCTION WITH RESPECT TO COST 

AND TIME OF CONSTRUCTION (Kadam 

Sagar .P , Darade Milind . M ) (2016) :  

Rapid wall panel is world`s largest load bearing 

light weight panels. This method of construction 

takes a massive leap towards sustainable living 

creating a positive effect on environment. It is 

more affordable housing to low income groups. 

After detailed study and analysis of building it is 

observed that rapid wall construction saves 67% in 

construction time and 27% in construction cost 

compare with conventional building. 

• LOW COST HOUSING BY USINGGFRG PANELS 

(Sk. Subhan Alisha ) (2016): 

Experts forecast that a building made of GFRG 

panels can have a life span of 60 years. The 

foundation cost comes about 10-15% of the total 

building. It is suggested to adopt arch foundation 

in ordinary soil for effecting construction cost up 

to 40%. The conventional R.C.C. lintels which are 

costly can be replaced by brick arches for small 

spans and saves construction cost up to 30-40%. 

• RAPID AFFORDABLE MASS HOUSING USING 

GLASS FIBER REINFORCED GYPSUM (GFRG) 

PANELS (Devdas Menon) (2014): 

I n order to express this technology, a two storey 

GFRG demo building was built inside the IIT 

Madras campus. This building, constructed within 

a span of 30 days housing a total area of1981 sq. ft., 

has 4 flats, two having carpet area of 269 sq. ft. 

meant for EWS (economically weak section), and 

the other two with 497 sq. ft. carpet area each 

meant for LIG. The saving in cost was almost 35% 

when compared to conventional construction.  
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ABSTRACT 

 

Mortar has generally two deficiencies, low durability and low strength. The present trend is toward increasing 

the durability and strength of mortar to meet the modern construction demand. For that purpose we have done 

the gradation of sand particles which is used as an aggregate in mortar. A modified mortar of same design mix 

proportion (1:3) and (1:4) but varying the percentage of different sizes of sand to achieve higher durability and 

strength. Mortar specimens were tested for compressive strength at age of 7, 14 and 28 days of curing in potable 

water. The properties are then compared with the controlled mortar mix. 

 

I. INTRODUCTION 

 

Mortar is workable paste used to bind building blocks 

such as stones, bricks, and concrete masonry 

units. Mortars are typically made from a mixture of 

sand, a binders, and water. Mortar mixes include 

ingredients that give it strength (i.e. cement) and 

those that promote workability and good bond with 

the masonry units. Good workability and water 

retentivity are crucial for maximum bond. A mortar 

with high cement content is stronger, but it may 

produce less bond. Contract wise, a mortar having 

moderate cement content will not be as strong, but it 

will have better bond strength. The compressive 

strength of mortar only has a small effect on the 

bearing strength of the wall, but it adversely affects 

durability.  

II. LITERATURE REVIEW 

 

Cheah Chee Ban, Mahyuddin Ramli[1]:- In this paper 

the investigation work on Optimization of Mix 

Proportion of High Performance Mortar for Structural 

Applications is carried out. ASTM Type I cement 

having specific gravity of 3.15 as binder and Type F 

super plasticizer of sulfonated melamine 

formaldehyde condensates category was used to 

maintain the desired level of workability. In first 

laboratory investigation, a total of 20 batches of 

mortar mix with cement: Sand ratio of 1: 2.0, 1:2.25, 

1:2.5 and 1:2.75 each with water binder ratio varied 

from 0.40-0.5 with stepped increment of 0.025 was 

fabricated.  In second part of the laboratory 

investigation, additional 8 batches of mortar mix 

(Batch 21-28) with cement: Sand ratio of 1:2.25 and 

1:2.5 with varying water/binder ratio of 0.35-0.425 at 

stepped increment of 0.025 were fabricated. To 

maintain slump of mix at dosage super plasticizer was 

used within the range of 50-90mm. All mortar mixes 

were proportioned using absolute volume method as 

prescribed in ACI Manual of Concrete Practice, Part 1 

(American Concrete Institute, 1999).Rheological 

properties of the mortar mixes were investigated in 

term of mix slump, besides flow test was performed to 
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determine flow value of each mix in fresh state. From 

each batch of mix, a total of 6 numbers of 

100x100x100 mm cubes were fabricated. Mortar mix 

were cured in the mould for 24 h covered completely 

with polyethene sheeting prior to being remolded and 

cured in water tank at curing temperature of 20±2°C 

till age of test. After determination of bulk density, 

compression test is subjected under continuous 

loading condition. Throughout the test of cube 

specimens loading rate were maintained constant at 

3mm minimum up to failure. The observation is 

consistent with the fact that the water content of the 

mix is the main factor affecting workability of 

concrete whereby increase in water content will 

result in higher workability of mix. Optimum cement 

content is achieved at cement: sand ratio of 1:2.25 for 

water/cement ratio ranging between 0.40 and 0.50 to 

ensure maximum compressive strength of mortar mix 

produced. Also, economical use of binder can be 

achieved with the use of mortar mix with cement: 

sand ratio of 1: 2.25. Incorporation of super plasticizer 

in the mortar mix with cement: Sand ratio of 1:2.25 

results in higher degree of enhancement in 

workability as to 1: 2.5. Rate of early strength gain of 

mortar mix with cement: Sand ratio of 1:2.25 is 

significantly higher. Incorporation of super plasticizer 

in mortar mixes resulted in reduction of compressive 

strength of hardened mortar mix. 

 

L. O. Ettu, F. C. Njoku, J. I. Arimanwa, K. C. 

Nwachukwu and H.E. Opara[2]:-  OPC-RHA 

composites vary with mix proportion in a similar way 

as those of normal OPC composites ( with 0% RHA). 

The compressive strength of OPC_RHA cement 

composites increased with leanness of mix up to some 

level of leanness after which the strength reduced. On 

the basis of compressive strength and obvious cost 

implications, mix proportion of 0.7:1:3:5 would be 

ideal for OPC-RHA binary blended cement concrete. 

Similarly, mix proportion of 0.7:1:9 would be ideal for 

OPC-RHA binary blended cement sandcrete and 

soilcrete. The 50 days strength values of OPC-RHA 

blended composites are comparable to those of 100% 

OPC composites are comparable to those of 100% 

OPC composites at OPC replacements with RHA up 

to 20%. The results seems to suggest that the variation 

of OPC-RHA cement concrete strength with mix 

proportion does not depend so much on the ratio of 

fine aggregate to coarse aggregate as on the proportion 

of total aggregate. Further studies would be required 

to determine the most suitable fine to coarse aggregate 

ratio for OPC-RHA blended cement concrete. 

 

Archana Katroliya, Archana Tiwari[3] :- The work 

presented in this paper reports an investigation on the 

behavior of concrete produced from blending cement 

with RHA and FA. The physical and chemical 

properties of RHA, FA and OPC were first 

investigated. The effects of RHA on concrete 

properties was studied i.e. Compressive strength was 

studied as the time dependent property.  

 

The result of the study show that the RHA produced 

from agro waste can be used as partial replacement of 

ordinary Portland cement in concrete. 

 

From the test result it can be concluded that if 

approximately 20 % of cement is replaced by equal 

amount of RHA, there is not any significant 

depreciation in the compressive strength but it 

slightly increase. Thus the RHA and FA can be used as 

partial replacement of cement in the regions where 

the material is locally available.  

 

Narayan Sambu Potty Kalaikumar Vallyutham M. F. 

Yusuf A. Anwar M. F. Haron M. N. Alias[4]:- This 

paper summarizes the research work on the properties 

of Rice Husk Ash (RHA and MIRHA) Mortars. The 

parameters of RHA and MIRHA mortar were vary as 

w/c ratio of 0.50, 0.55, 0.60 and 0.65 taken and 0, 5, 10, 

15, 20, 25 and 30% of OPC RHA and MIRHA were 

taken respectively. 1:3 and 1:4 c/s proportions were 

used. The Compressive strengths were evaluated at 7, 

28 and 60 days using ASTM of sample. The results 

revealed that when the RHA replacement is increased 

the compressive strength of most RHA mortars 
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decreases. It is found due to the grain size of RHA is 

coarser than the cement, due to which porous surface 

and more voids inside the mixtures were produced. 

 

Er. S. Thirougnaname, Er. S. Segaran[5]:- Experimental 

investigation was carried out to study the feasibility of 

unsieved stone dust (a product obtained from crushing 

of granite) as fine aggregate in place of river sand in 

making cement mortar 1:3, 1:4, 1:5, and 1:6, which are 

the mixes usually adopted in various construction 

activities. Stone dust obtained from various sources in 

and around Pondicherry satisfies the requirement as 

specified in IS standards. More quantity of water is 

required for unsieved Stone Dust mortar when 

compared to conventional mortar, irrespective of the 

mix proportion. Stone Dust mortars are equal or 

slightly higher strength than reference mortar for 

different mix proportions, namely for 1:4, 1:5, 1:6 at 

100% flow. Hence, it is concluded that stone dust 

mortars can also be used with confidence in 

construction. 

III. CONCLUSION 

 

Following are the important conclusions made after 

studying literature review: 

1. Optimum cement content is achieved at cement: 

sand ratio of 1:2.25 for water/cement ratio ranging 

between 0.40 and 0.50 to ensure maximum 

compressive strength of mortar mix produced. 

Also, economical use of binder can be achieved 

with the use of mortar mix with cement: sand 

ratio of 1: 2.25. 

2. The variation of OPC-RHA cement concrete 

strength with mix proportion does not depend so 

much on the ratio of fine aggregate to coarse 

aggregate as on the proportion of total aggregate. 

3. Approximately 20 % of cement is replaced by 

equal amount of RHA, there is not any significant 

depreciation in the compressive strength but it 

slightly increase. Thus the RHA and FA can be 

used as partial replacement of cement in the 

regions where the material is locally available 

4. The compressive strength of most RHA mortars 

decreases when the RHA replacement is 

increased. This is due to the coarser grain size of 

RHA than the cement which produces porous 

surface and more voids inside the mixtures. 

5. Stone Dust mortars are equal or slightly higher 

strength than reference mortar for different mix 

proportions, namely for 1:4, 1:5, 1:6 at 100% flow. 

Hence, it is concluded that stone dust mortars can 

also be used with confidence in construction 
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ABSTRACT 

 

Rice husk is one of the waste materials in the rice growing regions. This not only makes the purposeful 

utilization of agricultural waste but it will also reduce the composition of energy used in the production of 

cement. Since the agricultural by products such as Rice hush can be partially replaced of cement because of 

their pozzolanic behavior. Rise husk ash contains as much as 80-85% silica which is highly reactive, depending 

upon the temperature. Therefore partially replacement of cement by Rice Husk Ash in cement concrete. 

Fly  ash  is  comprised  of  the  non-combustible  mineral  portion  of  coal.  When coal is consumed in the 

power plant, it is first ground to the fineness of powder. Blown into the power plants boiler, the carbon is 

consumed, leaving molten particles rich in silica alumina and calcium.. The compressive strength is recorded 

after the 7, 14 and 28 days curing. Then normal concrete cube and RHA, Fly Ash concrete cube test in 

compressive testing machine, comparing the strength between them. 

Keywords:  Rice Husk Ash, Fly Ash, Ordinary Portland cement. 

 

I. INTRODUCTION 

 

To reducing the cost of construction of concrete 

structures by added some waste materials such as Rice 

Husk Ash, Fly Ash with increasing its compressive 

strength as compare to the normal concrete (without 

added RHA and Fly ASH).Rice Husk Ash is obtained 

from burning of Rice Husk which is the byproduct of 

rice milling.  Rice Husk Ash contains as much as 80-

85 % silica which is highly reactive, depends upon the 

temperatures of the atmosphere. It is considered as a 

highly pozzolanic materials. Ash is used as like as fine 

powder because of similar property of cement. 

 

 

 

II. LITERATURE REVIEW  

      

Replacement of cement with Rice Husk Ash leads to 

decrease in the compressive strength improved the 

workability and achieved the target strength at 10% 

replacement for both the grades of concrete.By 

Ravande KishoreV. BhikshmaP.jeevana Prakash2011 

published by Elsevier ltd.As the replacement of 

cement by RHA in concrete increases, the workability 

of concrete decreases by 27% slump and 9% 

compaction factor. 

 

Replacement with 25% RHA result in drastic 

enhancement of the permeability properties of 

blended concrete compared to that of in ordinary 

concrete by Seyed Alireza Zareei, FarshadAmeri, 

Farzan Dorostkar, and Mojtaba Ahmadi Case studies 

in construction material 7 (2017) 73-81.ISSN:1991-

8178 

 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 

 

 
10 

Compressive strength of mortar and concrete increase 

when cement is partially replacement by RHA.Due to 

active amorphous silica content present in RHA by 

M.N.N. Khan, M. Jamil, A.B.M.A, Kaish and M.F.M, 

Zain. This active silica reacts with hydration products 

of cement and produce secondary C-S-H gel, 

www.ajbasweb.com 

 

The fine aggregate content is reduced but the coarse 

aggregate content is deliberately the same, the water 

is reduced and the density is reduced because of the 

lower density of fly ash compared with cement by 

Jagdish Virupakshi Patil,Volume: 04 Issue: 11| Nov-

2017  www.irjet.net p-ISSN: 

 

III. PROPERTIES OF RHA AND FLY ASH 

 

RHA is that the highest amorphous silica could be 

obtained by burning the rice husk at the temp.range 

of 500-700 0c and the specific surface area up to 150 

sq.m per kg.The Specific gravity of rice husk ash is 2.1 

and produced after burning of Rice husk (RH) has 

high reactivity and pozzolanic property. IS 456- 2000 

[8], recommends use of RHA in concrete but does not 

specify quantities. 

 

Fly ash used was obtained Indorama Synthetics India 

limited, Nagpur, Maharashtra in India. Fly ash is one 

of the residues generated in the combustion of coal. 

Fly ash is generally captured from the chimneys of 

power generation facilities, whereas bottom ash is, 

asthe name suggests, removed from the bottom of the 

furnace. In the past, fly ash was generally released 

into the atmosphere via the smoke stack, but pollution 

control equipment mandated in recent decades now 

require that it be   

 

 

 

 
Figure 1.1. concrete mixing with RHA and Fly Ash 

 

aptured prior to release. But all fly ash includes 

substantial amounts of silica (silicon dioxide, SiO2) 

(both amorphous and crystalline) and lime (calcium 

oxide, (CaO). Fly ash is commonly used to supplement 

Portland cement in concrete production, where it can 

bring both technological and economic benefits, and 

is increasingly finding use in synthesis of geopolymers. 

 

 

IV. MATERIALS 

4.1 Cement 

Ordinary Portland cement of 53 grade is used in 

concrete. Cement used has been tested as per IS 10262 

and 456-2000.  

  

4.2 Coarse aggregateandFine aggregate 

The maximum size of coarse aggregate should be 20 

mm and minimum size should be 10 mm. The coarse 

aggregate with angular in shape and the rough surface 

texture is used. The fine aggregates should be used 

from 4.75 mm to 150 micron. 

4.3 Water 

Locally available portable water confirming to 

standard specified in IS 456-2000 is use.      

 

V. METHODOLOGY  

 

1. After completion of data required for theconcrete 

with partially replacement of cement by Rice 

Husk Ash and Fly Ash then completing the mix 

design work was done. 
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2. Replacement of cement by RHA and fly ash as 

10%, 15%, 20% in the concrete cubes. 

3. Now a days, concrete cubes are under water tank 

for the curing. 

4. Allthe concrete cubes made by ordinary Portland 

cement and replacement of cement by RHA and 

Fly Ash curing is in same water or same water 

tank. 

5. After completion of curing for the 7 days, 14 days, 

28 day, cubes are tested on compressive testing 

machine (CTM). 

6. Then to check the characteristics strength of 

concrete cubes RHA and Fly Ash. 

7. Then to comparing the strength between them 

 

 
Figure 1.2. Cubes in curing tank 

 

 
Figure 1.3. Compression testing machine 

 

VI. EXPECTED OUTCOME 

 

1. Reduction of environment pollutants and 

economy in concrete construction was possible 

using RHA as partial replacement of cement. 

2. RHA mixed concrete develops light weight 

concrete as compared to normal concrete as its 

density is less. 

3. Combined replacement of Fly Ash and Rice Husk 

Ash showed higher compressive strength than 

only replacement of concrete mixes with RHA 
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ABSTRACT 

 

It is very essential to consider the effects of lateral loads induced from wind and earthquakes in the design of 

reinforced concrete structures, especially for high-rise buildings. In some cases effects of earthquake are found 

to be dominant and more critical than wind effects and in some cases the opposite happens. As per as 

earthquake force as considered zone factor, height of building and type of sub-soil are relevant in estimation of 

earthquake force. For wind load base dimensions, height, basic wind speed, terrains category and many more 

factors include permeability are required for estimation of forces due to wind. By using STADD pro the results 

presented here are focused on calculation of parameters such as deflection, shear force and bending moment for 

earthquake and wind load on the different configuration buildings. 

Keywords: high-rise buildings; wind pressure; equivalent static loads; zone factor; structural factor; importance 

factor 

I. INTRODUCTION 

 

The focus of this study, in the field of wind and 

earthquake engineering, is on the comparison of the 

dynamic behaviour of a multi-story reinforced steel 

structure building & how they respond to wind and 

earthquake induced excitations.  

 

All structures especially high rise structures are design 

for dynamic loads which include loads due to 

earthquake and wind. Major consideration is given to 

earthquake loads in earthquake prone areas and that 

to wind loads in cyclones prone areas. For very tall 

structure wind is considered as predominant load. 

Earthquake forces are estimated as per the provision 

of IS 1893(Part 1):2002 while the wind forces are 

estimated by IS 875(Part 3):1987. As per the historical 

wind velocity data India is divided into no. of zones 

and designed wind velocity is considered according to 

wind map of India.Class-B Structure and their 

component such as cladding, glazing, roofing, etc. 

having greatest vertical or horizontal dimensions 

between 20 and 50m. 

 

The focus of this study, in the field of wind and 

earthquake engineering, is on the comparison of the 

dynamic behaviour of a multi-story reinforced 

concrete building and steel structure building & how 

they respond to wind and earthquake induced 

excitations. 

 

•  Objectives 

1. To critically study the codal provisions for Wind 

and Earthquake Loads. 

2. To analyse structural frames with different base 

dimension and heights for wind and earthquake 

loads considering provisions of relevant codes 

3. To understand development of displacements and 

forces in selected columns. 
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II. METHODOLOGY 

 

•  Calculation of loads as per Indian Standards. 

• Step by Step process of Methodology.  

• Analysis using Staad pro on residential buiding.  

• Design using Staad. Pro on residential building.  

Calculation of loads as per Indian Standards There are 

different types of loads acting on the structure  

• Dead loads: - All permanent constructions of the 

structure form the dead loads. The dead load 

comprises of the weights of walls, partitions floor 

finishes, false ceilings, false floors and the other 

permanent constructions in the buildings. The dead 

load loads is calculated from the dimensions of various 

members and their unit weights. the unit weights of 

plain concrete and reinforced concrete made with 

sand and gravel or crushed natural stone aggregate 

may be taken respectively.  

• Live loads: - Live load is produced by the intended 

use or occupancy of a building including the weight of 

movable partitions, distributed and concentrated loads, 

load due to impact and vibration and dust loads. 

Imposed loads do not include loads due to wind, 

seismic activity, snow, and loads imposed due to 

temperature changes to which the structure will be 

subjected to, creep and shrinkage of the structure, the 

differential settlements to which the structure may 

undergo.  

• Wind loads: - Wind is air in the motion relative to 

the surface of the earth. The primary cause of wind is 

traced to earth’s rotation and differences in the 

terrestrial radiation. The radiation effects are 

primarily responsible for the convection either 

upwards or downwards. The wind generally blows 

from the horizontal to the ground at high wind speeds. 

Since vertical components of the atmospheric motion 

are relatively small, the term ‘wind’ denotes almost 

exclusively the horizontal wind, vertical winds are 

always identified as such. The wind speeds are to be 

assessed with the aid of anemometers or anemographs 

which are installed at meteorological observatories at 

heights generally varying from 10 to 30 meters above 

the ground.  

Project details:- 

• City :- Nagpur 

• Basic wind speed :- 44 m/s 

• Permeability :- 5-20% 

• Building type :- General  

• Size of building :- 16m X 16m X 36m 

• Floor :- G+11 

 

III. RESULTS AND DISCUSSION [Page Style ] 

 

   Modeling of Class-B structure :- 
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3D View 16-16-36 

  

Figure 1. Application of earthquake and wind load on 

the structures. 

Design wind speed and Wind pressure coefficient for 

Class B structure. 
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Figure 2. (Variation of Axial force of class B structure 

with diff Terrain Category and Zones) 

 

1) For B class type of structures the difference in 

axial force developed in column due to EQ and 

WIND loading is relatively less in case of structure 

with lower lateral dimensions.  

2) For the structure having height 36m the axial 

forces in EQ Zone-II are very close to the forces 

developed due to wind. However the difference is 

significantly higher with increase in base 

dimensions and the EQ forces are found to be 

predominant in class B type of structure with 

higher base dimensions. 

 
Figure 3. (Variation of Mz of class B structure with diff 

Terrain category and Zones) 
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In case of moment in Z direction the Mz due to EQ 

force is more than that of wind loading.  

IV. CONCLUSION 

 

[1] In case of earthquake the axial force, shear force, 

torsion, bending moment and displacements 

developed in the column increase as zone factor 

increases, 

[2] In case of wind force the axial force, shear force, 

torsion, bending moment and displacements 

developed in the columns decrease as terrain 

category is changed from 1 to 4. 

[3] In case of shear in Z direction for class B If the 

height of structure increase wind loading in TC 

1,2,3 are more than the EQ forces in Zone II.  

[4] In class B type of structure the X-Translation due 

to wind in terrain categories 1, 2 and 3 is greater 

than due to earthquake in zone II and III, and  X-

Translation due to wind in terrain category 4 is 

greater than due to earthquake in zone II. 
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ABSTRACT 

 

Plastic waste is big issue in todays environments and which results in public health issues. Now a days public 

does not have any alternative on any kind of plastic produce so, to overcome this problems, plastic products are 

used in construction industries due to scarcity of cement, sand, aggregate in future. This review paper includes 

the partial replacement of waste plastic(20%)as a coarse aggregate and studied the properties of waste plastic in 

concrete. large amount of waste has been produced during mining and processing stages by Marble industry. 

This waste is dumped on to open land which creates a lot of environmental problems. The main objective of 

this study was utilization of marble waste as a replacement for conventional natural coarse aggregate in 

concrete. Experimental investigations were carried out to determine the accessibility of use of marble waste as a 

coarse aggregate in concrete. Conventional natural coarse aggregate was replaced by marble aggregate in 

different percentages 40% by weight. The average compressive strength of all the concrete mixes containing 

marble aggregate increased 40% by weight. From the  results it was found that, the workability, compressive 

strength and permeability increased with increase in substitution of marble aggregate. 

This paper represents a collection of ideas of various studies done on the use of Waste Plastic and waste marbles 

Materials in concrete mixes. Conclusions are drawn based upon the respective results of all the mentioned 

research papers.  

Keywords: Environment, Plastic Waste, Natural Fine Aggregate, Compressive Strength Permeability, Waste 

Marbles. 

I. INTRODUCTION 

 

According to Central Pollution Control Board of 

India, Total plastic waste which is collected and 

recycled in the country is estimated to be 9,205 tonnes 

per day. This is a major environmental issue. Plastic 

waste is a material which is harmful for public health 

and environment also. Plastic waste is a non bio-

degradable material. The degraded plastic waste in the 

form of particle which enters the food chain and it 

will directly affects the health of human beings, stray 

animals . So it can be reuse in construction industry. 

Among the top 20 countries that have dumped the 

most plastic waste into the oceans at twelfth position, 

India is one of the worst performers. It has dumped up 

to 0.24 million tonnes of plastic into the ocean every 

year. It is essential to manage this non decomposable 

waste as soon as possible. One of the methods can be 

using this waste in structural purposes, for example 

the use of plastic waste as partial replacement of the 

constituting materials of concrete mix, which is the 

current topic of discussion. Keeping in view the 

disposal issues of plastic waste, its utility in concrete is 

studied and experimented by various researchers. 

They have worked on the use of pulverized plastic in 
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concrete as partial replacement of   waste plastic in 

concrete as partial replacement of coarse aggregate. 

Testing was conducted on the samples casted by using 

plastic waste in the laboratory to study the variation 

of concrete properties from normal concrete. This 

research paper includes the partial replacement by 

waste plastic up to 20% by weight and results were 

studied. Research paper is based on the study which 

gives the idea of utilizing various Marbles. Approx. 

85% of production of marble in India is from 

Rajasthan state. The marble mining industry has 

grown up widely in recent past years. Rajasthan has 

around 4000 marble mines. The industries produce a 

lot of waste of marble in the form of powder/slurry 

and pieces of irregular size of stones. large quantity of 

waste marbles has been generated during the 

quarrying operations. Wastes is mainly in the form of 

rock fragments The stones obtained from the quarries 

are usually dumped in open trenches in the forest 

area; thereby creating huge amounts of waste. There is 

absolutely no method of appropriate disposal of waste 

in the quarrying areas. The waste is dumped on 

forestland, Roads, riverbeds, & agricultural fields 

leading to overall  environmental degradation. fertility 

of top soil is reduces. In the present investigation , the 

generated waste marble was used in concrete as a 

replacement of conventional coarse aggregate in 

different percentages 40% by weight. The idea of 

working concrete mixes was maximum utilization of 

marble waste which saves the natural resources. 

T. Subramani (02)observed that, plastic waste can be 

disposed by using them as construction materials. 

Since the plastic waste is not suitable to replace fine 

aggregate it is used to replace the coarse aggregate. 

The compressive strength and split tensile strength of 

concrete containing plastic aggregate is retained more 

or less in comparison with controlled concrete 

specimens. However strength noticeably decreased 

when the plastic content was more than 20%. Has 

been concluded 20% of plastic waste aggregate can be 

incorporated as coarse aggregate replacement in 

concrete without any long term detrimental effects 

and with acceptable strength development properties. 

Promod S. Patil (01).observed that he modified 

concrete   mix, with addition of plastic aggregate 

replacing conventional aggregate up to certain 20% 

gives strength with in permissible limit. Modified 

concrete casted using plastic aggregate as a partial 

replacement to coarse aggregate shows 10 % it could 

be satisfy as per IS codes. Density of concrete is 

reducing after 20% replacement of coarse aggregates 

in a concrete. R. Siva Kumar, H. Mohammed Yousuff, 

M. Haripriya (03), observed that the coarse replaced 

with granite waste at 30% in concrete is suitable for 

construction. Jay P. Chotaliya, Kuldip B. Makwana, 

Pratik D. Tank (04) carried an experimental study on 

“waste marble chips as coarse aggregate”. They proved 

that the marble concrete proves more economical at 

rate of around 7.44% than concrete made with 

conventional coarse aggregate. 

 

II. MATERIALS 

 

2.1.Cement  : The most common cement used is an 

Ordinary Portland Cement (OPC). The Ordinary 

Portland Cement of 53 grade confirming to IS 12269 : 

2013 It constitutes only about 20 percent of the total 

volume of concrete mix; it is the active portion of 

binding medium and is the only scientifically 

controlled ingredient of concrete. 

Table 1. Properties of cement 

Sr 

N

o 

Physical property of cement Result Reqd.as per 

IS:12269:2013 

1. Specific gravity 3.15 3.10 - 3.15 

2. Soundness (Le Chatelier’s) 9 10 

3. Initial setting time (hours, 

min) 

35min 30 min. 

minimum 

4. Final setting time (hours, 

min) 

178 

min 

600 min. 

maximum 

5. Compressive strength- 3 

days 

26.51 

N/mm2 

27 N/mm2 

6. Compressive strength- 7 

days 

38.49 

N/mm2 

37 N/mm2 

7. Compressive strength- 28 

days 

52.31 

N/mm2 

53N/mm2 
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2.2.Coarse aggregate :-The aggregate which is retained 

over IS Sieve 4.75 mm is termed as coarse aggregate. 

Locally available coarse aggregate having the 

maximum size of 20 mm was used in this work. The 

aggregates were washed to remove dust and dirt and 

were dried to surface dry condition. The aggregates 

were tested as per IS: 2386 (Part 4) - 1963 . 

 

Table 2. Properties of coarse aggregate 

Sr.no. Characteristics Value 

1 Colour Grey 

2 Size 20mm 

3 Shape Angular 

4 Specific  gravity 2.80 

 

2.3.Fine aggregate:-The aggregates most of which pass 

through 4.75 mm IS sieve are termed as fine 

aggregates. According to size, the fine aggregate may 

be described as coarse, medium and fine sands. 

Depending upon the particle size distribution IS: 383-

1970 has divided the fine aggregate into four grading 

zones (Grade I to IV). The grading zones become 

progressively finer from grading zone I to IV. In this 

experimental program, fine aggregate was locally 

procured and conformed to Indian Standard 

Specifications IS: 383-1970. The sand was sieved 

through 4.75 mm sieve to remove any particles greater 

than 4.75 mm and conforming to grading zone II. It 

was coarse sand light brown in colour. Sieve analysis 

and physical properties of fine aggregate are tested as 

per IS:383-1970 and results are shown in below Table. 

 

Table 3. Properties of Fine Aggregate 

Sr.no. Characteristics Value 

1 Specific gravity 2.65 

2 Bulk density(kg/m3) 1.3 

3 Fineness modulus 2.62 

4 Water absorption 0.02 

 

2.4.Water : Water is an important ingredient of 

concrete as it actually participates in the chemical 

reaction with cement. Since it helps to from the 

strength giving cement gel, the quantity and quality of 

water is required to be looked into very carefully. 

Water cement ratio used is 0.467 for M25. 

 

2.5.WASTE PLASTIC: 

Table 4. Properties of Waste plastic 

Sr.no.  Properties values 

1. Density 930-970(kg/cm2) 

2. Yield stress 26  (N/mm2) 

3. Elongation at yield 

stress 

10 % 

4. Tensile modulus of 

Elasticity 

900 (N/mm2) 

 

2.6.Waste marble 

Table 5. Properties of Chemical compositions of 

marble waste 

Sr. No. Properties values 

1. Colour White 

2. Texture Smooth, glossy 

3. Hardness 3 Mohr’s scale 

4. Tensile strength 9.95 (N/mm2) 

5. Compressive 

strength  

12.45 (N/mm2) 

 

III.  DESIGN MIX METHODOLOGY 

 

A mix M25 grade was designed as per IS 10262:2009 

and the same was used to prepare the test samples. 

The design mix proportion is shown in 

Table 6.  Properties of Concrete Design Mix 

Proportion 

Sr 

No 

Materials Grade 

of 

Concre

te 

Average 

Compressive 

Strength of 

Conventional 

Concrete (N/mm2) 

Average 

Compressive 

Strength for 

variations in 

(N/mm2) 

7 

Days 

14 

Days 

28 

Days 

7 Days 14 

Days 

28 

Days 

1 
Waste 

Marbles 
M25 16.25 22.5 24.75 20.66 28.61 31.79 

2 
Waste 

Plastic  
M25 16.25 22.5 24.75 8.61 11.92 13.24 
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3.1.Casting of Cubes 

(As per IS 516:1959) 

Standard metallic cube moulds (150*150*150 mm) 

were casted for compressive strength The specimens 

were demoulded after 24 hours and subsequently 

immersed in water for different age of testing. For 

each age three specimens were tested for the 

determination of average compressive strength.  

 
             Figure 1. Casting of cubes 

Table 7.  Comparison between Conventional concrete 

with replacement of course aggregate  (waste marble 

and waste plastic) 

Sr. 

no

. 

Mater

ial 

replac

e 

Con

cret

e 

typ

e 

 

Concrete Design Mix 

Proportion (By 

Weight ) 

Repla

ceme

nt % 

W/

C 

Rati

o 

C 

(kg

) 

F.A

. 

(kg

) 

C.A

. 

(kg

) 

1 Waste 

plastic 

M2

5 

0.4

67 

1 1.

5 

2.696 20 

2 Waste 

marbl

e 

M2

5 

0.4

67 

1 1.

5 

2.696 40 

 

 Graph 1. Comparison between conventional concrete 

M25 grade with Waste marble and  Waste plastic 

 

3.2 Test on Concrete Cubes 

3.2.1.Slump Cone Test: 

(As per IS: 1199:1959) 

The concrete slump test is an empirical test that 

measures the workability of fresh concrete. More 

specifically, it measures the consistency of the 

concrete in that specific batch. This test is performed 

to check the consistency of freshly made concrete. 

Consistency is a term very closely related to 

workability. 

Table 8. slump value of various materials 

Sr. 

No. 

Materials 

replacement 

% 

replacement  

Slump in 

mm 

1 Waste 

marble  

40 130 

2 Waste 

plastic 

20 230 

 

3.2.2.Compression Test 

(As per IS 516:1959) 

Compression Test was performed on compression 

testing machine .The load was applied axially without 

shock till the specimen was crushed. Results of the 

compressive strength test on concrete with and 

without varying proportions(50%)of fly ash,(40%) of 

waste marble ,( 15%) of silica fume  replacement at 
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the age of 7days, 14 days and 28 days were noted. The 

cubes were tested using compression testing machine 

(CTM). P/A = Compressive stress. Where, P = Load (N) 

and A = Area (mm2). 

 

IV. CONCLUSION 

 

1. In this paper the effect of use of waste marble 

aggregate and waste plastic on properties of 

concrete were studied and it can be concluded 

that 

2. The workability of all the concrete mix increases 

with increased percentage of replacement of 

natural coarse aggregate by waste marble 

aggregates. 

3. Compressive strength of the concrete shows 

upward trend till 40% waste marble used as coarse 

aggregate in concrete. 

4. The modified concrete mix, with addition of waste  

plastic aggregate replacing conventional aggregate 

up to certain 20% gives reduces the strength. 

5. By using recycled waste plastic in concrete can 

reduce the land fill and environmental issues. 

6. This type of aggregate replacement is useful where 

aggregates are in crisis .By this we can conserve 

natural resource. 
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ABSTRACT 

 

Concrete is most basic material used for any kind of engineering construction. The performance of concrete is 

been influenced by various factors like water-cement ratio, size of aggregates and its type, the weather 

conditions,  cement type and admixtures. This further results in affecting the compressive strength and the 

durability of the concrete structure. There are two types of method for determining the strength of concrete; 

they are destructive and non-destructive method. One of the effective, easiest and less time consuming method 

of non-destructive in-situ test is Ultrasonic Pulse Velocity. This test determines quality, uniformity, cracks, 

defects, homogeneity, honey comb voids present in concrete specimens and evaluating dynamic modulus of 

elasticity.  The pulse velocity depends upon the compaction of material, length of the specimen, path length, 

presence of reinforcement steel, moisture content of concrete, temperature of concrete. 

Keywords: Compressive Strength, Dynamic Modulus, Admixtures, Durability, Non-Destructive, Homogeneity, 

Uniformity, Honey Comb Voids. 

 

I. INTRODUCTION 

 

From the last few decades, the application of Non- 

destructive test is the field of Civil Engineering has 

increased and becoming a part of interest in various 

countries. Concrete is the material used in 

construction of all structures. Hence, it is mandatory 

to check the quality and uniformity of the concrete to 

overcome the failure which may occur in further life 

of structure. To prevent the deterioration of the 

structure it is necessary to well maintain it. 

Application of this non destructive test gives the 

respective result without spoiling or damaging the 

specimen. They further can turn out to be an 

important tool to check the quality. 

 

This non-destructive method is used in number of 

construction works as it does not affect the 

workability and appearance. They allow the testing 

work to be carried out at the original place which 

helps in frequent monitoring the structure during the 

life-time. Once the structure is tested then the life 

span of the structure can be predicted. According to it 

the maintenance, use, deterioration are worked out. 

This method helps in determining the various useful 

properties of the concrete such as its strength, quality, 

cracks, uniformity, defects, honeycomb voids, 

homogeneity present in the concrete specimen. 

Concrete properties mainly depend upon the 

proportion and quality of the material. 

 

Ultrasonic pulse velocity method generally consists of 

measuring the time of travelling of an ultrasonic wave 
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passing through the specimen of concrete. The higher 

velocity obtained in lesser time when the specimen is 

good, well compacted whereas when the lower 

velocity obtained in longer time then it is said to have 

voids, cracks and other kind of defects in the 

specimen. The equipment used for this test is 

Ultrasonic pulse velocity device. The working of the 

instrument consist of two transducers, they are 

usually in the form of metallic cylinder heads. One of 

them is used to transmit ultrasonic pulse wave 

simultaneously another on receives the wave. They 

are kept in contact with the surface of the concrete if 

required greasing is done over the surface to obtain a 

smooth surface of contact. They are connected by 

cables to control box where the pulse is generated. 

The digital display indicates the time taken by the 

wave to travel between the transmitting and receiving 

transducers. There are three types of transducers 

arranged namely direct, semi-direct and indirect 

transmission.  

 

The benefits and applications of ultrasonic pulse 

velocity is determining density and elastic properties 

both of them are related to strength and quality of 

material. They give out accurate and reliable result 

regarding the internal properties. Materials 

homogeneity, defects, presence of voids, and other 

imperfection in structure are determined by this non-

destructive test. 

 

The literature reviews studied are discussed below 

 

Alexandre Lorenzi et.al. 2007 [1]: In there paper they 

show that it is possible to understand how the 

variations of tests conditions affect the result of UPV, 

which can lead into a decrease of errors considering 

the strength estimation. It also indicates that the UPV 

tests are sensitive tools to analyse the variations in the 

homogeneity and the density of concrete. They 

concluded that it makes possible to contribute to 

deterioration and structure’s quality. 

 

Jason Maximino C. Ongpeng et.al.2017 [2]: In their 

reference paper they studied regarding detection of 

damage using UPV for reinforced concrete with 

corrosion applicable while working on site. It also 

noted that the multiple cracks propagation going 

outwards of the diameter of the reinforced steel bars 

are caused by the corrosion. 

 

Jee Sang Kim et.al.2014 [3]: The UPV as applied on 

normal concrete can also be used over the geopolymer 

concrete with same simplicity and conveniently. The 

progressive damage found in the specimen is reflected 

in both maximum frequency in frequency domain and 

pulse velocity in time domain. Also a new equation 

was derived based on experimental study predicting 

the compressive strength of geopolymer concrete. 

 

 

Akash Jain et.al. 2013 [4]: From the experimental 

study on combined use of non destructive test for 

assessing compressive strength of concrete they 

derived the conclusions that the readings of UPV 

increases with age but the change is very small, it is 

because the density of the concrete remains same with 

the increase in age, so UPV alone cannot be used to 

find the compressive strength. The results obtained of 

UPV were used to determine the value of compressive 

strength using correlation curve. It was further 

observed that there is decrease in UPV readings when 

the flaws were added in the same mix, this was 

because due to presence of flaws ultrasonic pulse 

velocity takes more time to travel. 

 

P. H. Arundas et.al. 2016 [5]:  They concluded that 

from the study on ultrasonic pulse velocity test for the 

prediction of compressive strength of concrete a 

mathematical expression was developed using the line 

of regression. The predicted compressive strength was 

compared with the actual compressive strength. From 

the tests it was observed that compression reduces 

frequency and ultrasonic pulse velocity values, 

reduction of ultrasonic pulse velocity as an indication 
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of crack formation, it was found reducing deeply up to 

the failure. 

 

Grini Abdelouaheb et.al. 2016 [6]: In this experimental 

study the UPV is used to diagnose the homogeneity of 

concrete in terms of segregation. It is proved through 

the tested concrete mixes that the proportion of water 

is determinant parameter in manifestation of the 

segregation.  Through this study, it was made possible 

for characterizing segregation of concrete by a non-

destructive method easily and speedily. The results 

observed show the effectiveness of proposed approach.  

 

Tarun Gehlot et.al. 2016 [7]: In this study they worked 

over the quality of concrete assessment of structural 

elements, in which they concluded that the poor 

quality of concrete allows the ingress of oxygen and 

moisture to the reinforcement bars and due to this 

corrosion occurs. The pulse velocity test is the ideal 

method through which uniformity of concrete can be 

establish for both existing as well as under 

construction. If presence of large difference in pulse 

velocity is found than there is strong reason to 

presume that deteriorated concrete is present. Unlike 

the other work, this research ended with important 

and useful charts that require no previous knowledge 

of the constituents of the tested concrete. 

 

II. CONCLUSION 

 

The basic study of Ultrasonic Pulse Velocity on 

concrete structures is focusing over the requirement 

of their quality and durability. Hence, Non-

Destructive test aims on understanding the capacities 

and limitations on tests. The research indicates that 

testing with UPV is sensitive device towards the 

determination of homogeneity and density of concrete. 

Further we conclude that testing with UPV gives 

quick assessment and relevant results such as 

estimating the depth of cracks, internal flaws and poor 

patches formed in concrete specimens. 
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ABSTRACT 

 

Water crisis is serious problem in our country. The rapid urbanization and population explosion have triggered 

massive demand for quality drinking water than ever before. Water for both irrigation and human 

consumption, is getting more and more scarce for vast masses of our people and in many regions of the country. 

Many of the water sources like rivers, ground water streams and lakes are drying up. Rainfall patterns are 

changing drastically, with the massive deforestation leading both to reduced rainfalls as well as to reduced 

recharging of underground water. So as an option to fulfil the demand due to unbalanced rainfall having water 

backup needs, rainwater harvesting system necessary for saving the water and would help in reducing water 

wastage. The aim of present study is to use rainwater and design the effective plan by which we can collect rain 

water into a storage for our campus. The rainwater harvesting system will be an alternative source of water at 

the campus and can be used for Laboratories in Civil and Mechanical Department, Washrooms, as well as for 

Horticulture and other Purposes. Present paper majorly focuses on Rooftop Rainwater Harvesting (RRWH) of 

the study area of Dr. Babasaheb Ambedkar College of Engineering & Research (DBACER) Campus, 

Wanadongri, Nagpur. The expected outcome of this study is the development of Rainwater Harvesting System 

for the catchment area of campus from Admin Building, CSE Department, Killa Building, Workshop Building 

and Mechanical Department. This study will fulfil the scarcity of water as our college campus lies within hilly 

region there is slightly greater demand of water than other areas. 

 

I. INTRODUCTION 

 

Rainwater harvesting is a technology used to collect, 

convey and store rain water for later use from 

relatively clean surfaces such as a roof, land surface or 

rock  catchment. RWH is the technique of collecting 

water  from roof, Filtering and storing for further uses.  

Rainwater Harvesting is a simple technique of 

catching and holding rainwater where its falls. Either, 

we can store it in tanks for further use or we can use it 

to  recharge groundwater depending upon the 

situation. RWH system provides sources of soft, high 

quality water reduces dependence on well and other 

sources and in many contexts are cost effective. RWH 

system is economically cheaper in construction 

compared to other sources, i.e. well, canal, dam, 

diversion, etc. 

 

The number of people who will suffer in future 

because of the scarcity of water is really alarming by 

2050 more then that people would live under 

condition of high water stress. If we talk about the 

sufficiency of rain , that it not a big deal to say that its 

not on time and not  
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sufficient . Most of industries are depend on it and 

they also suffer a lot. United Nations environment 

programme (UNEP) warns water could prove to be a 

limited factor for a development in a number of 

reasons in the world. If we talk about India’s rain it 

gets only 90% of its rain fall during the summer 

monsoon season , which is not sufficient. it last by the 

month of September after that there is hardly any rain 

because of this thing India can make use of more than 

20% of its stored fresh water resources. Rain Water 

harvesting has been there practice for more than 3 or 

4thousand years. Its an important water source in 

many areas whether its urban or rural. Its also way of 

future passport .It is also good option in the areas 

where good quality fresh surface water or ground 

water is lacking.Commonly used systems are 

constructed of three principal components; namely, 

the catchment area, the collection device, and the 

conveyance system. 

 

A) Catchment Areas 

Rooftop catchments: In the most basic form of this 

technology, rainwater is collected in simple vessels at 

the edge of the roof. As the rooftop is the main 

catchment area, the amount and quality of rainwater 

collected depends on the area and type of roofing 

material. 

 

Land surface catchments: Rainwater harvesting using 

ground or land surface catchment areas is less complex 

way of collecting rainwater. It involves improving 

runoff capacity of the land surface through various 

techniques including collection of runoffs with drain 

pipes and storage of collected water. Compared to 

rooftop catchment techniques, ground catchment 

techniques provide more opportunity for collecting 

water from a larger surface area. By retaining the 

flows (including flood flows) of small creeks and 

streams in small storage reservoirs created by low cost 

(e.g., earthen) dams, this technology can meet water 

demands during dry periods. There is a possibility of 

high rates of water loss due to infiltration into the 

ground, and, because of the often-marginal quality of 

the water collected, this technique is mainly suitable 

for storing water for agricultural purposes.  

 

B) Collection Devices 

Storage tanks: Storage tanks for collecting rainwater 

harvested using guttering may be either above or 

below the ground. Precautions required in the use of 

storage tanks include provision of an adequate 

enclosure to minimize contamination from human, 

animal or other environmental contaminants, and a 

tight cover to prevent algal growth and the breeding 

of mosquitos. Open containers are not recommended 

for collecting water for drinking purposes.  

 

C) Conveyance Systems 

Conveyance systems are required to transfer the 

rainwater collected on the rooftops to the storage 

tanks. This is usually accomplished by making 

connections to one or more down-pipes connected to 

the rooftop gutters. When selecting a conveyance 

system, consideration should be given to the fact that, 

when it first starts to rain, dirt and debris from the 

rooftop will be washed into the down-pipe. Thus, the 

relatively clean water will only be available some time 

later in the storm. There are several possible choices 

to selectively collect clean water for the storage tanks.  

 

Advantages: 

• Rain water Harvesting is a comparatively clean & 

totally free source of water. 

• Rainwater harvesting is improved for scenery 

plants & gardens because it is not chlorinated. 

• It lowers the water supply cost. 

• It can provide an excellent backup source of water 

for emergencies. 

• It is socially acceptable & enivornmentally 

responsible. 

• It can be used to recharge groundwater. 

• It minimizes runoff which blocks the storm water 

drains. 
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Disadvantages: 

• Unpredictable rainfall- Rainfall is hard to predict 

and sometimes little or no rainfall can limit the 

supply of rainwater. 

• Initial cost- Depending upon the system & 

technology level. The cost can be recovered in 

years to come, which again depends on amount of 

rainfall & sophistication. 

• Regular Maintenance- Rainwater Harvesting 

system requires regular maintenance, this also 

depends on system, self-cleaning rainwater filters 

helps to minimize maintenance & keep the water 

clean.  

 

Study Area 

 

 
Figure 1 

 

WHY RAINWATER HARVESTING IN CAMPUS? 

 

• As our college lies in the hilly area, run off of 

water takes place quickly and hence water does 

not percolate as it is used to in the normal 

landscape. 

• The stored water may be used in the laboratories 

of various departments by giving preliminary 

treatment. 

• It can also be used for cleaning the floors of 

buildings, gardening purpose. 

 

II. LITERATURE REVIEW 

 

[1] Project Report on Design of Rainwater Harvesting 

System Lingaya’s University, Faridabad :- 

The specialized parts of this paper are water 

gathering gathered from housetop which is 

thought to be catchment territories from all 

lodgings and Institutes departmental working at 

Lingaya's Institute of Management and 

Technology, Faridabad Campus. As a matter of 

first importance, required information are 

gathered i.e. catchment zones and hydrological 

precipitation information. Water gathering 

potential for the inns and workforce flats was 

ascertained, and the tank limit with appropriate 

plan is being considered. 

 

[2] Rain Water Harvesting-A Campus Study, Govt 

College of Aurangabad: - 

The aim of this study is to use rainwater and thus 

taking close to the concept of nature conservation. 

In this study, the rain water harvesting system is 

analysed as a alternative source of water at campus 

of government college of engineering, Aurangabad 

in the state of Maharashtra, India. The expected 

outcome of the study is the development of 

rainwater harvesting system for catchment area of 

campus from parking area, workshop area, some of 

the electronics department area up to hostel. The 

result analysis shows that the present rain water 

harvesting system is having the storage 53,96,816 

litres/year and construction cost of rs.5 lakhs 

respectively and is reasonably well in comparison 

with conventional water sources. 
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[3] Rooftop Rainwater Harvesting Dahivadi College 

Campus, Satara. 

The main objective of this study is measures three 

type of surface rainwater harvesting potential in 

rural area; one is runoff rainwater harvesting 

potential in hilly area, second is recharge and 

storage of rainwater harvesting potential in 

plateau area and third is artificial ground water 

recharge through rainwater harvesting potential. 

We also suggest suitable sites of the rainwater 

harvesting structures with the help of 

physiography of the area and also estimated 

rainwater harvesting potential in the region. 

 

III. CONCLUSION 

 

The Present study deals with prospect of improving 

rain water availability in the DBACER, Nagpur 

campus by implementing Rain Water Harvesting 

(RWH) system. The effectiveness of RWH lies in its 

ability to meet the site requirements and end use 

preferences. The rain water harvesting is one of the 

cost effective measure to overcome the problems faced 

due to water scarcity and it is best option for times to 

come. The implementation of RWH system can last 

for many years providing water for Laboratories, 

Washrooms, Toilets as well as for Horticulture & 

Gardening purposes in the college campus. In this 

paper we conclude that RWH in the DBACER 

Campus is a good potential for rain water conservation 

and by implementing RWH project in the DBACER 

Campus runoff water conservation can be made and 

that can be meet the present water scarcity situation 

of this location. We propose Roof top Rainwater 

harvesting technique at DBACER Campus would 

result in the form of best approach to meet water 

deficit of this locality. 
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ABSTRACT 

 

Plain concrete has two deficiencies, low tensile strength and low strain at fracture. The present trend in 

concrete technology is towards increasing the strength and durability of concrete to meet the demand of the 

modern construction, and for that we add fibres in concrete. Fibres such as steel fibre, glass fibre, synthetic 

fibre, natural fibre and organic fibre when added in certain percentage in concrete it improves the strain 

properties as well as crack resistance, ductility, flexural strength and toughness. If we add glass fibre content of 

0.33%, 0.67% and 1% in concrete it is observed that percentage increase in flexural strength after 28 days is 

7.31 N/mm2 ,7.59 N/mm2, 7.07 N /mm2 respectively without reinforcement. The aramid, ones being the most 

effective, the first organic fibre having high tensile modulus and strength. It has 5-10% higher mechanical 

properties than other synthetic fibres. Hence, an attempt has made in the present investigation to study the 

flexural strength of aramid fibre in concrete. 

Keywords: Glass Fibres, Aramid Fibres, Eco-Friendly, Flexural Strength, Admixture. 

 

I. INTRODUCTION 

 

Concrete is one of the most widely used construction 

material in the world. Plain concrete has some 

deficiencies such as low tensile strength, low post 

cracking capacity, limited ductility, highly porous, 

susceptible to chemical and environmental attack. 

This shortcoming is generally overcome by providing 

deformed steel bars in concrete. The fibres are a good 

quality manufactured product that can be reused or 

used as an admixture to improve some properties of 

plain concrete. Fibres include steel fibre, glass fibre, 

aramid fibre, synthetic fibre and natural fibres etc. In 

recent times glass fibre are also available and which 

are free from corrosion problems associated with steel 

fibres. Addition of fibres can increase strength of 

concrete and also reduce plastic shrinkage and drying 

shrinkage by arresting the propagations of cracks. 

  

Glass fibre is one of the most versatile building 

materials that is making the significant contribution to 

the economics, technology and aesthetic of the 

construction industry worldwide for over 40 years. 

Glass fibre has high tensile strength (2-4 GPa), elastic 

modulus (70-80 GPa) and fire resistance properties 

thus reducing the loss of damage during fire accidents 

GFRC has advantage of being lightweight, high 

compressive strength and flexural strength. 

 

The aramid ones being the most effective, the first 

man made organic fibre having high tensile strength, 

less wear and tear, less abrasive etc. It has 5-10 % 

higher mechanical properties than other synthetic 

fibre. Aramid has excellent heat and fire resistance 

therefore it neither melts nor ignites in normal level 

of oxygen. It is also a light weight material and the 

aramid fibre will cover Kevlar, Nomex, Technora, 

Teijinconex, Twaron etc. Aramid fibre has better 

mechanical properties than steel and glass fibre on 
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same weight basis. According to the study of synthetic 

fibres compared to natural organic fibres are eco-

friendly, economical and production cost is also low. 

The aim of the work is to study the engineering 

properties such as flexural strength of aramid fibre as 

compared with glass fibres in the concrete for 

different proportions. 

 

II. MATERIALS 

 

Glass Fibre is a material consisting of numerous 

extremely fine fibres of glass. Due to the relatively 

inexpensive cost glass fibres are the most commonly 

used reinforcement. 

Types of Glass: - 

• A glass- Soda lime silicate glasses used where the 

strength, durability and good electrical resistivity 

of E glass are not required. 

• C Glass- Calcium borosilicate glasses used for their 

chemical stability in corrosive acid environments. 

• E Glass- Alumina-calcium-borosilicate glasses 

with a maximum alkali content of 2 wt% used as 

general-purpose fibres where strength and high 

electrical resistivity are required. 

• S Glass- Magnesium aluminosilicate glasses used 

for textile substrates or reinforcement in 

composite structural application which require 

high strength, modulus, and stability under 

extreme temperature and corrosive environments.  

The most commonly used glass is E-glass. This is the 

most popular because of its cost. 

Table 1 

Fibre Type Density(g/cm3) Modulus 

GPa 

C-glass  2.56 69 

D-glass  2.11 55 

E-glass 2.54 72 

ECR-glass 2.72 80 

 

Properties of Glass Fibers: - 

• Incombustibility.  

• Corrosion resistance.  

• High strength at low densities.  

• Good thermal. 

• Sound insulation. 

• Special electrical properties 

 

Aramid: - 

Aramid fibre is a man-made organic polymer (an 

aromatic polyamide) produced by spinning a solid 

fibre from a liquid chemical blend. Aramid fibers are a 

class of heat-resistant and strong synthetic fibers.  

 

Aramid Fibre characteristics  

• Aramids share a high degree of orientation with 

other fibers such as ultra-high-molecular-

weight polyethylene, a characteristic that 

dominates their properties. 

• Good resistance to abrasion. 

• Good resistance to organic solvents. 

• Nonconductive. 

• No melting point. 

 

Types of Fibre 

Para-Aramid: - 

• Kevlar: - Kevlar is a heat-resistant and strong 

synthetic fibre, related to other aramids such as 

Nomex and Technora. 

• Technora: - Technora is an aramid that is useful 

for a variety of applications that require high 

strength or chemical resistance. 

• Twaron: - Twaron is a para-aramid. It is a heat-

resistant and strong synthetic fibre. 

• Heracron: - Have hyper tenacity high heat and 

chemical resistant, low weight. 

 

Meta-Aramid: - 

• Nomex: -Nomex is a flame-resistant meta-

aramid. 

• Teijinconex: -Teijinconex is a meta-aramid that 

offers excellent resistance to heat, flame and 

chemicals. 
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Figure 1 

 

Properties of Aramid Fibre: - 

There are many properties of aramid yarns as follows: 

  

• High tensile strength: It has high tensile 

property rather than steel. This makes them very 

suitable for weight-sensitive application, such as 

in the aerospace industry.  

• High stiffness:  It has high stiffness. When load is 

applied on its product, then it has less 

elongation. Therefore, it has high load bearing.                                                 

• Low density: It has low density; therefore, it 

takes less distance and save the space. 

• Low creep: The creep of aramid fiber is generally 

considered to be a logarithmic function of time; 

creep rate is low when compared with other 

synthetic fibers such as nylon or polyester and 

they approach that of steel.  

• Stress rupture: When some materials are 

subjected to permanently applied loads they 

eventually creep to failure. This phenomenon is 

generally referred to as stress rupture. 

Considerable attention has been paid to the 

stress-rupture behaviour of Kevlar yarns. In all 

cases it was found that Kevlar yarns would 

support a large proportion of their nominal 

short-term ultimate loading for long period of 

time, but there was considerable variability in 

the stress rupture life times for any given load 

level.  

 

Comparison Between Glass fiber And Aramid Fiber 

• Tensile Strength. 

Table 2 

Material Fibre 

Strength 

Laminated 

Strength 

E Glass 3450 1500 

Kevlar 2757 1430 

 

• Density and strength to weight ratio. 

Table 3 

Materials  Fibre 

Strength  

Laminated 

Strength  

Density 

of 

laminate 

grams/cc 

Strength 

to 

weight 

ratio 

E Glass 3450 1500 2.66 564 

Kevlar 2757 1430 1.44 993 

 

• Modulus of Elasticity 

Table 4 

Materials Young modulus  

E Glass 30-40 

Kevlar 70.5-112.4 

 

Benefits of Aramid Fibre 

• Aramid fibre resist elevated temperature 

therefore for making of protective clotting and 

fibric used near fire. 

• Aramid fiber has non-conductive properties 

therefore it used like insulator for safety 

purpose.  

• Kevlar has more resistance to fatigue. 

• Aramid fibre is a light weight material.  

 

Applications of Aramid Fibre 

• Flame resistance clothing, helmets. 

• It is used in composite materials. 

• It is used in tyres for resisting wear and tear 

because of their high strength properties. 

• It is used for making sporting goods. 

• It is used in many civil structure, mechanical 

structure. 
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III. CONCLUSION 

 

• The application of glass fibre reinforced concrete 

has reduced shrinkage, cracking, post cracking 

capacity and increased durability, tensile strength, 

flexural strength as compared to plain cement 

concrete. 

• Aramid fiber is great composite material for heat 

resistance. 
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ABSTRACT 

 

Due to costly recycling technique of waste plastic and its low rate of decomposition, it is become necessary to 

find alternative sources and technique for consumption of plastic wastes. This paper described manufacturing 

process, material co-operated for plastic to be used as a construction material. It shows positive results after 

adding plastic in formation of bricks.  

Keywords : Plastic Waste, Polymer, Bricks, Green Building. 

 

I. INTRODUCTION 

 

The amount of plastic waste generation is more 

rapidly and its proper decomposition process can not 

found till the days. Resulting produced a hazardous 

effect to the human health as well as plan an animals. 

Landfill plastic will remains 500 years and course 

pollutes the environment  and the open burning 

process of plastic is make air pollution to avoid these 

all problem recycling of plastic waste will take place. 

 

The plastic are mainly classified in two types such as 

thermoset and another one is thermoplastic. 

Thermoset plastic is that type of plastic which a 

property of unchangeable molecular chains due to 

tightly bounded molecular chain. Its examples are 

polyurethane, phenolic and silicone, etc. 

thermoplastic is that type of plastic which recyclable 

and it can mould into a another structure. It’s 

examples are polyoxymethylene, polyethylene and 

polypropylene, etc. 

 

 The recycling of plastic waste use in a various things 

such as bricks, tiles, concrete blocks, bitumen, paver 

blocks, etc. in these we using plastic waste in a bricks 

to built up more strength, more durable and eco 

friendly to the environment as well as cheapest cost 

material. 

 

II. MATERIALS AND METHODOLOGY 

 

A Materials 

1) Cement :- Is an inorganic grey coloured fine 

powder capable of reaction with water to produced 

strength giving compound, which set and harden 

without any appreciable change with regard to its 

properties in course of time. In this project ordinary 

Portland cement of 53 grade conforming to IS 

456:2000 was used cement is act as a binder when it 

comes in contact with water, cement has various 

physical and chemical properties and they are as 

follows:- 

• Physical Properties of Cement 

Table 1 

Sr. No. Test Obtained 

Result 

Standards(I

S:8112) 

1 Initial 

Setting 

Time 

32 

minutes 

30 minutes 
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2 Final 

Setting 

Time 

580 

minutes 

600 

minutes 

3  

Fineness 

96% Not less 

than 90% 

4 Specific 

gravity 

3.14 3.10 -3.15 

5 Standard 

consistency 

34% 30 -35% 

 

• Chemical Properties of cement 

Table 2 

Sr. No. Oxide Present(%) 

1 CaO 60-67 

2 SiO₂ 17-25 

3 Al₂O₃ 3.0-8.0 

4 Fe₂O₃ 0.5-6.0 

5 MgO 0.1-4.0 

6 Alkalies(K₂O,Na

₂O) 

0.4-1.3 

7 SO₃ 1.3-3.0 

 

 2) Fly Ash: - After combustion of pulverized coal the 

resulting residue in a thermal power plant is known as 

fly ash. These ash is also called as dry ash or chimney 

or a hopper ash this will be classified in different 

grades. The balance 20% of ash gets collected at the 

bottom of the boiler and referred to as bottom ash. In 

a manufacturing of a fly ash brick use a grade C. it’s 

physical and chemical properties are as follows:- 

 

• Physical Properties of Fly Ash 

Table 3 

Sr.No. Tests Result 

1 Specific Gravity 2.67 

2 Fineness 84% 

 

• Chemical Properties of Fly Ash 

Table 4 

Sr. No. Components Percentage(%) 

1 SiO₂ 35-59 

2 Fe₂O₃ 0.5-2 

3 Al₂O₃ 20-33 

4 CaO 5-16 

5 MgO 1-5.5 

6 So₃ 0.5-1.5 

7 Loss on ignition 1-2 

 

 3) Stone dust: - In a crusher plants obtain a waste 

material know as a stone dust. In a construction work 

stone work use as a raw material every crusher unit 

produced 15% to 20% stone dust so, it is easily 

available. 

• Chemical Properties of Stone Dust 

Table 5 

Component Weight 

CaO 3.5-40 

Al₂O₃ 0.5-40 

MgO 2.5-25 

SiO₂ 1-12 

So₃ 0.23-3 

Available Alkalis 0-4 

 

• Index Properties of stone dust 

Table 6 

Sr.No. Property Value 

1 Natural moisture content 9.11 

2 Particle size distribution 

Sand% 

Silt % 

 

97.1 

2.9 

3 Specific gravity 2.76 

 

4) Polymer :- Polymetric materials can be classified as 

thermoset and thermoplastic. In this project use of a 

thermoplastic polymer which is soften when heating 

and hardens in cooling. 

 

III. MANUFACTURING PROCESS 

 

• Collecting a, fly ash containing class c, stone dust, 

polymer, cement, etc. as per mix design. 

• Mix it well in dry condition. After proper mixing 

add water as per requirement. 
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• Cement is act as a binder which is comes in 

contact with water. 

• After proper mixing of all the material it place 

into the mould and provide a pressure upto 70 to 

80 ton. 

• Due to the pressure it compact well and released 

the voids. 

• After that keep it in normal temperature for 

drying and alternatively provide a curing for 

increasing a strength. 

 

IV.  LITERATURE SURVEY 

 

1) Use of thermoset in manufacturing of fly ash brick 

with economic feasibility. 

According to C.V. Alkunte, They manufacture a 

bricks using a thermoset plastic with different 

percentage such as 5%, 10% & 15%. In result they 

conclude that the thermoset brick gives a more 

strength as compare to commercial brick. It also 

conclude that the brick is weak due to excess amount 

of thermoset is use. (Above 20%) 

 

2) Manufacturing bricks from sand plastic.    

According to Lairenlakpam Billygrahamsingh,  They 

use compact disc (CD) and waste water plastic bottles 

for manufacturing the bricks .after collection of both 

type of plastic they cleaned, cutted (small pieces) and 

heated at 200c and then mixed it with sand and 

mould .During resulting they observed that this bricks 

gives a better compressive strength, more 

durable, ,lower bulk density which helps to reduce 

dead load of a structure, less porosity help to make it 

more durable, but its water absorption is less as 

compare to red brick. 

 

3) Utilisation of waste plastic in manufacturing of 

bricks and paver blocks.  

According to Dinesh S., used of a waste plastic bags, 

polyethylene bags, red oxide (ferric oxide) and sand 

for manufacturing of bricks. The plastic would collect, 

clean and heat up with natural heating process and 

mix a sand in it. After it moulded and performed a test 

on it. In resulting shows that it gives a best result in 

compression. There is no change in a structural 

properties of block of bricks up to 180C. 

 

4) Recycling waste thermoplastic for making light 

weight brick. 

According to M.K.Mondal, The present research 

introduced new process for carporating waste 

thermoplastic to produced self-compacting light 

weight a porous fly ash bricks. The results of study 

clearly indicates viability of the proposition. The 

findings pave the way towards sustainable recycling of 

waste plastic and making them alternative materials 

for construction industry. 

 

V.  CONCLUSION 

 

Using of plastic in a manufacturing of a brick it gives a 

result increasing a compressive strength of a brick 

with increasing of percentage of plastic. Excessive 

amount of plastic it decressesiys strength due to loose 

bond formation between ingredients of brick. 
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ABSTRACT 

 

The main purpose of the study is to improve the developing material to utilise the power of the nature and is in 

agreement with its conditions. The utilization of the living design to diminish or invalidate the natural 

expenses of the structure materials. In the current scenario there is a lot of need of a construction material that 

is cheap and environment friendly. For this purpose, mycelium bricks are best choice because they are grown, 

not made. The method use to make the brick is collecting material for growth of mycelium, growing, filling in 

molds, drying in appropriate conditions, and killing its bacteria in an oven. Mycelium based materials are 

usually composites, to increase the flexibility by using the selective materials in it. The aim is to produce 

mycelium material that could be used as insulation. The scope of the mycelium bricks, it gives good 

compressive strength, varies greatly on its constituents. Future work is planned to improve the thermal 

performance and increase water resistance of the mycelium    bricks by applying oiling and painting.                          

Keywords : Mycelium Bricks, Thermal Performance. 

 

I. INTRODUCTION 

 

The standard brick had used for building purpose for 

thousands of years. Bricks were used since 7000 BC. 

They were discovered in southern Turkey at the site 

of an ancient settlement around the city of Jericho. 

 

Brick gives more stability to the structure. Besides 

comfort, a building made of brick also has some 

advantages such as easy to install.  Like advantages 

there are some disadvantages of standard bricks like 

standard bricks causes too much pollution at the time 

of hardening. Hence to save our environment, now a 

days many researchers are doing work on the 

mycelium bricks which is one of the environment 

friendly bricks. Mycelium is a fast growing organism 

and one of its primary use is to decompose organic 

compounds. Petroleum products and some pesticides 

are organic molecules as they are built on a carbon 

structure, so they can be a potential carbon source for 

mycelium. As part of study, will continue with the 

potential of this material to make a big difference to 

the material world.  

 

MYCELIUM: 

Mycelium is the vegetative part of a fungus or fungus 

like bacterial colony consisting of a mass of branching 

thread like hyphae. 

 
Figure 1. Mycelium 
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Because of having an active property they can used in 

many different areas. The current study is about 

researching and testing the different substrates and 

mesh like materials to make mycelium. Here we are 

using mushroom with a large base (king oyster 

mushroom) which grow fastly. 

 
Figure 2. king oyster mushroom 

 

Need of mycelium brick: 

In the current scenario there is a lot of need of a 

construction material that is cheap and environment 

friendly for this purpose mycelium bricks are the best 

choice because they are grown not made besides of 

making bricks mycelium can be used in many 

different thing it can used to be grow structure frame 

to replace concrete. Also it can be used to make cheers 

tables all can be grow from mycelium. It can replace 

thermocol. And there is many usage of this technique 

in the future. It is very vast topic to research. 

 

Disadvantages:  

• Indoor growing mushrooms. 

• Laden with other microbes 

• Sterilization 

• Long waiting time for mycelium to be 

colonized. 

II. REVIEW 

 

• Mycelium as a construction material: 

        
Figure 3. mycelium bricks 

 

1. Sebastian Cox and Ninrla Lvanova : 

A British furniture designer Sebastian cox has 

teamed up with researcher Ninela Lvanova to 

investigate the potential of mushroom mycelium 

in contemporary interior design. He wanted to use 

this fungal material to create move everyday 

products. Their series ‘mycelium includes a range 

of stools and lights series is presented at Somerset 

house as a part of the London design festival 

which was held on sept 2017. 

2. Danielle Trafe(2015): 

Has developed the mush-lump table lamp, mush 

bloom flower pots, mush-lume hemi pendant are 

all made of mushroom mycelium. 

3. Surf Organics-(2015): 

Has developed the surf boards using the 

mushroom materials. 

4. Celine park(2015): 

In place of needles the filter made from fungus 

can be used in pipes. This is the new technique 

developed Celine in his study. To inhale the 

vaccine in place of injecting them in the body 

these pipes are used. She has observed that the 

fungi can be used as filter as it is observes more 

viruses in it. 

 

5. Lou Corpuz-bosshart(2014):  

He developed pavement block using mushroom 

mycelium. He mixed the mushroom mycelium in 

the sterilized sawdust for two weeks after it he 

sent it to green house of university of  British 

Columbia from where the mix is chipped in wood 

chipper and packed in the mould and left for 5 
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days after which the blocks where taken out and 

dried. 

6. David Benjamin(2014): 

He has developed HI-FI tower soars of 40 feet into 

the air using mushroom and biodegradable 

materials it is designed in New York City the HI-

FI is built from 10000 living bricks. 

7. Philip Ross(2014): 

Has developed the leather like structure from the 

mushroom myco in his own company testing the 

mushroom as a construction material which is 

made from the same material to make wooden like 

black. He has developed small samples of 

mycelium bricks using mycelium & agricultural 

waste which is growing in his lab. 

8. Eben Bayer(2015): 

Has developed mushroom material to provide a 

natural alternative to traditional plastics & 

synthetics packaging. Their company evocative 

has also made the packing of the dell laptop which 

is also made from mycelium which is replacing 

standard thermocol packing. 

 

III. PROCEDURE 

 

1. Sterilize the substrate i.e., the agricultural waste in 

this case. 

2. Take a plastic bag.  

3. Add a sterilize agricultural waste and formalin and 

Fungicide 

4. mAdd 2 – 3 Mushrooms seeds in it. 

5. Pack the plastic bag and place in a dark place for 3 

– 7 days. 

6. After 3 – 7 days the Mycelium will start growing. 

7. After growth of Mycelium take a brick mould. 

8. Add the mix in the brick mould. 

9. Pack the mould with Cellophane sheet to make it 

air tight. 

10. Leave the mould in the dark place for 3 – 5 days. 

 

After 5 days the Mycelium should grown. 

 

Figure 4. Agricultural waste, Mycelium bag. 

 

Collecting material for growth of mycelium 

 

 

Growing mycelium 

 

 

Filling the mould 

 

 

Drying the product 

 

 

Killing the bacteria in oven 

Figure 5.  Step by Step Processes 

 

IV. CONCLUSION 

 

• This paper presents the brief review on mycelium 

bricks using the root part of mushroom. 

• Mycelium composition, utilizes the biological 

growth rather than expensive energy intensive 

manufacturing process. 

• It constitutes substrate, additives that strongly 

influence material properties including 

compressive strength, flexibility and electrical 

conductivity. 

• Temperature and substrate humidity are some of 

the environmental condition that mostly 

contribute to the development of the final 

material.  
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• Current application of mycelium bricks are 

restricted to temporary structures. 

• eg: - HY-FI tower (12 m). 

• But in near future, mycelium brick holds the 

possibility of being integrally involved in the 

construction process of building since it is an 

ecofriendly material. 
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ABSTRACT 

 

This paper gives a brief review about recycling of waste lubricating oil into fuel. Waste lubricant which  is 

generated in day to day life from garage and other service centres which get waste after use then waste 

lubricating oil effects on environment, and underground and surface waters, since it pollutes the atmospheric 

air as a result of burning and has harm living organisms. This paper main focus on finding alternative fuel 

resources and utilizing them to eliminate their negative effects, become of the limitation of petroleum products. 

According to some studies, it is estimated that crude oil will last only for roughly 80 more years, gaseous fuels 

for about 150 years, and coal for 230 years. So that various scientists and researchers try to develop new 

technologies that allow recycling or reusing waste material as an alternative fuels .A pyrolytic process has been 

carried out  to recycle waste unusable lubricating oil into fuel and comparison of this fuel with fresh diesel are 

discussed. 

Keywords: Waste Lubricating Oil, Alternative Fuel, Waste To Fuel, Pyrolytic Process.   

 

I. INTRODUCTION 

 

Waste lubricant oils and bio fuels are two important 

alternative fuel sources proved to be the best 

substitutes for existing petro fuels, since waste 

generated oils represent more than 60% of used 

lubricant oils. Therefore, waste oils are one of the 

most abundant pollutant residues that are generated 

nowadays, reaching the value of 24 million metric 

tonnes per year [1]. The preferred disposal option in 

most countries is incineration and combustion for 

energy recovery, though vacuum distillation and 

hydro-treatment have been researched to recycle this 

waste. However, these disposal routes are becoming 

increasingly impracticable as concerns over 

environmental pollution, and additional cost, sludge 

and wastewater disposal are recognized due to the 

undesirable contaminants present in waste lubricating 

oil [2]. During lubrication about 20% of the 

lubricating oil are consumed and the rest 80% are 

remain as such with some impurities. Thus a huge 

quantity of used engine oil is left and wastage from 

different transport sectors every day [6]. Recycling of 

used lubricating oil is an intelligent  

 

option for any country, more so for India, as it would 

conserve our natural resources as well as foreign 

exchange. Conversion of the waste lubricating into 

fuel by using pyrolysis technique has positive effects 

on environment and atmospheric air, and also has 

economical value [3]. For example, used oil from 

internal combustion engines generally accumulates a 

variety of contaminants, which increase the oil’s 

toxicity. 

II.  METHODS AND MATERIAL 

  

The aim of this study is to obtain fuel from waste 

lubricating oils by pyrolysis technique [3]. The idea of 

recycling used lubricating oil was presented in the 

year of 1930. Initially the used lubricating oils were 

burnt to produce energy, and later these oils were 

blended to engine oils after treatment. Due to the 
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increasing necessity for environmental protection to 

environmental, the disposal and recycling of waste 

oils has become very important. The recycling system 

was consisted of waste oil storage tank and produced 

fuel storage tank, pump, filter, a reactor, heaters 

having capacity of heating, mixer, condenser and 

control unit. It was designed and manufactured in 

industry to purify waste oil from dust, small carbon 

soot and metal particulates, and reutilize the waste oil 

[2]. The recycling of waste lubricating oils can be 

accomplished by three basic methods, which are Pre-

treatment of used engine oil, heating and blending or 

pyrolytic distillation [5]. Pyrolysis is the thermal 

decomposition of materials at elevated temperatures 

in an inert atmosphere. It involves the change of 

chemical composition and is irreversible. The 

pyrolysis process is also used to produce ethylene, 

many forms of carbon, and other chemicals from 

petroleum, coal, and even wood, to 

produce coke from coal but in oil refining industry it 

uses in cracking of larger hydrocarbon into lighter one. 

The reactor is the most important part of the recycling 

system, since pyrolytic distillation or thermal 

treatment of the waste oil is performed in the reactor. 

It has a cylindrical shape and the size depends upon 

the capacity of reactor. For 10L capacity size 15 cm in 

diameter and 20 cm in height. This volume is enough 

to do all tests, which include characteristics of the fuel, 

performance and emissions. The reactor was isolated 

with proper insulation with a thickness of 5 cm to 

minimize heat loss from the reactor. It includes a 

mixer and electrical heaters. The mixer was used to 

mixing the oil and additive to obtain uniform blend 

and temperature in the oil. The heaters were used to 

heat the mixture of the purified oil and additive in 

order to make thermal cracking process more easily.. 

They can be capable of heating the mixture up to 

400°C and more. The pyrolysis of waste oil has been 

carried out at 400°, to study the effect of temperature 

on the product quality and quantity. Through 

electronic control unit heating process was continue 

which increases the inside lubricating oil temperature 

unto 400°C.Due to heating vapour generated which 

condense through condenser. Continuous bending 

also required [2]. The vaporized fuel due to heating 

process was condensed through condenser in which 

water was used as cooling fluid.  The liquid product 

thus obtained from pyrolysis distillation process 

further subjected to laboratory test to obtain their 

properties.  

III. RESULTS  

 

Production of fuel from used engine oil with the help 

of pyrolytic distillation process which further goes to 

laboratory to check there properties and are  given 

bellow 

Table 1. Comparison of fuel obtained from waste 

lubricant with diesel. 

Sr. 

No. 

Properties Diesel Fuel 

1 Density at 

15°C 

(kg/m3) 

820-845 
818 

 

2 Viscosity at 

40°C 

(mm2/s) 

2-4.5 
3.49 

 

3 Flash 

point(°C) 

>55 59 

4 Fire 

point(°C)  

>50 53 

5 Low heating 

value(kJ/kg) 

42.700 42.500 

 

IV. CONCLUSION 

 

From above study it is concluded that when used oil is 

subjected to high temperature, it undergoes thermal 

breakdown of hydrocarbon by cracking process. As 

the temperature increases cracking also increase. At 

high temperature more conversion rate of waste 

lubricant into fuel take place.Table 1 shows that 

comparison between fuel and diesel by their 

properties hence concluded that conversion of waste 

lubrication oil can be made into useful fuel through 

the pyrolysis process. This fuel can be prepared from 

https://en.m.wikipedia.org/wiki/Ethylene
https://en.m.wikipedia.org/wiki/Ethylene
https://en.m.wikipedia.org/wiki/Carbon
https://en.m.wikipedia.org/wiki/Carbon
https://en.m.wikipedia.org/wiki/Coke_(fuel)
https://en.m.wikipedia.org/wiki/Coke_(fuel)
https://en.m.wikipedia.org/wiki/Coal
https://en.m.wikipedia.org/wiki/Coal
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waste lubrication oil and use to study the analysis of 

performance and emission characteristics of the fuel 

in diesel engines. 
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ABSTRACT 

 

In this modern competitive industrial word one can get a step ahead of competitors by selection of appropriate 

material handling equipment. Material handling process is overhead for the production. A conveyor system is a 

common technique of mechanical handling equipment that moves material from one location to another 

location, many kind of conveying system are available and are used according to the various needs of  

industries. To purpose of this project is to reduce the footprint to move or transfer the product by using Omni-

directional conveyor platform. This project help to improve the multi directional movement performed at a 

single omnidirectional platform, beyond the above improvement the conveyor system is expected to work. 

Keywords: Automation, Sortation Systems, Material Handling, Conveyor Platform. 

 

I. INTRODUCTION 

 

The Omni directional platform is capable of both 

receiving products from any direction and then 

sorting then in any direction at high rate within a 

compact footprint. Developed for zone picking ( also 

called pick and pass) operations, the sorter supports 

diversion of items to manual picking areas then 

merges batch on to the same conveyor. A single 

machine can also sort backwards; and position 

packages in rows and columns. Omnidirectional 

turner is used to move or rotate the package +90 and -

90 degrees left or right. Integrated products can also 

be alignment. it also helps to reduce footprint compact 

in size for up to 30% footprint saving. Turing and 

aligning operations perform combine in one machine. 

 

II. CONVEYING TECHNOLOGY 

 

A conveyor system is a common piece of mechanical 

handling equipment that moves materials from one 

location to another. Conveyors are especially useful in 

applications involving the transportation of heavy or 

bulky materials. Conveyor systems allow quick and 

efficient transportation for a wide variety of materials, 

which make them very popular in the material 

handling and packaging industries. They also have 

popular consumer applications, as they are often 

found in supermarkets and airports, constituting the 

final leg of item/ bag delivery to customers. Many 

kinds of conveying systems are available and are used 

according to the various needs of different industries. 

There are chain conveyors (floor and overhead) as 

well. Chain conveyors consist of enclosed tracks, I-

Beam, towline, power & free, and hand pushed 

trolleys. 

 

Conveyor systems are used widespread across a range 

of industries due to the numerous benefits they 

provide. 
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Figure 1. shows the block diagram of omnidirectional 

conveyor platform 

 

3. Design calculation  

  

A. conveyor belt  

Velocity of product conveying V =0.013 m/s …. (ref. 

no 2) 

Dia. Of drum D=0.01m (Drum)         … (ref. no 3) 

 

1. Product weight  

 Product weight = 0.5kg  

Length of product =150mm 

Width of product  =80mm 

 Height of product =50mm 

 Total weight of product =0.5kg 

 

2. Rpm of required motor 

Actual torque: 

 T= f*r 

  = 0.5*9.81* 0.013 

  = 0.0637 Nm 

 

• rpm calculation: 

       v= 2*3.14*rps*d/2 

 0.013= 2*3.14*rps*0.013 

  rpm  =9.556  

 

 3.Calculated factors Of conveyor  

Velocity of product conveying ‘V’= 0.0.13m/s 

       Dia. Of drum ‘D’= 0.026m  

       Speed of motor N =10rpm  

       Torque required T= 10kgcm 

       Weight of product. = 0.5kg 

 

Specification of component: 

1) Motor - dc geared motor              

      10 rpm             

       10 kgcm torque 

2) Power supply- 12 volt 5 amp  

3) Ball Bearing- 6000zz OD- 26 mm and 

                                           ID-10 mm 

4) Conveyor belt- 100 width and 300 length 

5) 3/4 Inches MS pipe is used for frame assembly 

 6) MDF sheet - 6mm thick 

7) Servo motor- metallic gear servo motor mg995 

 
Figure 2 

 

B. component 

Components used- 

1) Conveyor belt 

2) Ball bearings 

3) Rollers 

4) Servo motor 

5) 2 by 4 feet platform 

6) 5mm acrylic sheet  

7) Aluminum sheet 

8) Cluster wheels 

9) MS square pipe  

10) MDF sheet. 

 

Conveyor belt- 

A conveyor belt is the carrying medium of a belt 

conveyor system (often shortened to belt conveyor). A 

belt conveyor system is one of many types of 

conveyor systems. A belt conveyor system consists of 

two or more pulleys (sometimes referred to as drums), 
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with an endless loop of carrying medium—the 

conveyor belt—that rotates about them. One or both 

of the pulleys are powered, moving the belt and the 

material on the belt forward. The powered pulley is 

called the drive pulley while the unpowered pulley is 

called the idler pulley. There are two main industrial 

classes of belt conveyors; Those in general material 

handling such as those moving boxes along inside a 

factory and bulk material handling such as those used 

to transport large volumes of resources and 

agricultural materials, such as grain, salt, coal, ore, 

sand, overburden and more 

 

 
Figure 3 

 

Ball bearing- 

A ball bearing is a type of rolling-element bearing that 

uses balls to maintain the separation between the 

bearing races. 

 

The purpose of a ball bearing is to reduce rotational 

friction and support radial and axial loads. It achieves 

this by using at least three races to contain the balls 

and transmit the loads through the balls. In most 

applications, one race is stationary and the other is 

attached to the rotating assembly (e.g., a hub or shaft). 

As one of the bearing races rotates it causes the balls 

to rotate as well. Because the balls are rolling they 

have a much lower coefficient of friction than if two 

flat surfaces were sliding against each other. 

 

Ball bearings tend to have lower load capacity for 

their size than other kinds of rolling-element bearings 

due to the smaller contact area between the balls and 

races. However, they can tolerate some misalignment 

of the inner and outer races. 

                      

Bearing size-  

ID-10mm 

OD-26mm 

Bearing Safety Factor.  The bearing safety factor, or 

safety modulus fs, is the ratio of the basic static load 

rating Cor the equivalent load P on the bearing. When 

the use conditions are normal operation, a safety 

factor of 1.0 is typical. 

 

Radial Ball Bearings Basic Dynamic Load Rating, C. 

The basic dynamic load rating of a bearing with 

rotating inner ring and stationary outer ring is that 

load of constant magnitude and size which a 

sufficiently large group of apparently identical 

bearings can endure for a basic rating life of one 

million revolutions. 

 
Figure 4 

 

Rollers- 

Rollers are used in conveyor system to provide 

support for long distance. 

 
Figure 5 

 

Servo motor- 

A servomotor is a rotary actuator or linear actuator 

that allows for precise control of angular or linear 

position, velocity and acceleration. It consists of a 

suitable motor coupled to a sensor for position 

feedback. 
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Figure 6 

This motor is having a torque of 15 kgcm. 

                                         

Dc motors- 

A DC motor is any of a class of rotary electrical 

machines that converts direct current electrical 

energy into mechanical energy. The most common 

types rely on the forces produced by magnetic fields. 

Nearly all types of DC motors have some internal 

mechanism, either electromechanical or electronic, to 

periodically change the direction of current flow in 

part of the motor. 

 

DC motors were the first type widely used, since they 

could be powered from existing direct-current 

lighting power distribution systems. A DC motor's 

speed can be controlled over a wide range, using 

either a variable supply voltage or by changing the 

strength of current in its field windings. Small DC 

motors are used in tools, toys, and appliances. The 

universal motor can operate on direct current but is a 

lightweight brushed motor used for portable power 

tools and appliances. Larger DC motors are used in 

propulsion of electric vehicles, elevator and hoists, or 

in drives for steel rolling mills. The advent of power 

electronics has made replacement of DC motors with 

AC motors possible in many applications. 

 

A DC motor is a rotary electrical machines. It convert 

direct current electrical energy into mechanical 

energy. DC motor has a rotating armature winding 

and a permanent magnet or static field winding. The 

speed of DC motor can be controlled using either a 

variable supply voltage or by changing the strength of 

current in its field winding. According to soil 

condition the motor is ON/OFF. It is controlled from 

our relay boards or Micro controller using DC motor 

Drivers.  

Other types of DC motors require no commutation. 

Homopolar motor – 

A homopolar motor has a magnetic field along the axis 

of rotation and an electric current that at some point 

is not parallel to the magnetic field. The name 

homopolar refers to the absence of polarity change. 

Homopolar motors necessarily have a single-turn coil, 

which limits them to very low voltages. This has 

restricted the practical application of this type of 

motor. 

 

Ball bearing motor –  

A ball bearing motor is an unusual electric motor that 

consists of two ball bearing-type bearings, with the 

inner races mounted on a common conductive shaft, 

and the outer races connected to a high current, low 

voltage power supply. An alternative construction fits 

the outer races inside a metal tube, while the inner 

races are mounted on a shaft with a non-conductive 

section (e.g. two sleeves on an insulating rod). This 

method has the advantage that the tube will act as a 

flywheel. The direction of rotation is determined by 

the initial spin which is usually required to get it 

going. 

 
Figure 7 

 

Electronic circuit- 

An electronic circuit is composed of individual 

electronic components, such as resistors, transistors, 

capacitors, inductors and diodes, connected by 

conductive wires or traces through which electric 

current can flow. To be referred to as electronic, 

rather than electrical, generally at least one active 

component must be present. The combination of 

components and wires allows various simple and 

complex operations to be performed: signals can be 

amplified, computations can be performed, and data 

can be moved from one place to another. 
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Circuits can be constructed of discrete components 

connected by individual pieces of wire, but today it is 

much more common to create interconnections by 

photolithographic techniques on a laminated substrate 

(a printed circuit board or PCB) and solder the 

components to these interconnections to create a 

finished circuit. In an integrated circuit or IC, the 

components and interconnections are formed on the 

same substrate, typically a semiconductor such as 

silicon or (less commonly) gallium arsenide. 

 

An electronic circuit can usually be categorized as an 

analog circuit, a digital circuit, or a mixed-signal 

circuit (a combination of analog circuits and digital 

circuits). 

 

Breadboards, perfboards, and stripboards are common 

for testing new designs. They allow the designer to 

make quick changes to the circuit during 

development. 

 
Figure 8 

 

III. OPERATION 

 

The module contains Omni-directional wheels, which 

are individually and selectively controlled by an 

electric motor. The special arrangement of the wheels 

as well as selective control of the drives enables the 

logistics operator to move and position several objects 

simultaneously and independently on any track.  

 

The manufacturing product is to be transfer on the 

conveyor belt that product is to be check by using 

quality control machines and then machines gives the 

output that is ok or not means accepted or rejected 

piece. The Omni-directional conveyor platform is 

made of no. of rollers, that are arranged in such a way 

that they operate any direction to transfer the product 

as your requirements.  

 

These rollers or wheels rotate continuously forward 

direction and also oscillate in +90 and -90 left or right 

as your requirement.  

 

The platform is made of a closed box type at the 

bottom side, the dc motor is used to rotate the wheel 

or roller and other motor is used to oscillate the roller 

assembly to achieve the directional movement. The 

quality check machine sends the feedback as the 

product is accepted or rejected ,then the oscillation of 

rollers depend on the product goes through the 

direction as required.  

 

That platform helps to the sort the products and move 

or transfer in any direction (360 degree).         

 
Figure 9. actual system of omnidirectional conveyor 

platform 

 

IV. CONCLUSION 

 

This product can be fully automated and produced at a 

lower cost to acceptance will be unimaginable 

presently there are no competitors for such a kind of 

product in our market. The system which we 

developed which can successfully reduce the material 

handling time on production floor. The system which 

consist sensor, electric  motor, microcontroller makes 

the system more efficient and its made system fit to 

use.  
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ABSTRACT 

 

Machining the shaft or any shape of rod, first it should be cut to appropriate length & then the machining 

operation is to be carried out. Nowadays, it is a time consuming task as the process of cutting bar to the required 

length happens manually. Due to this manual cutting, erroneous marking may result in the job rejection. So, to 

eliminate this error and also human intervention this project is introduced. The project deals with the concept 

of automatic bar feeding, clamping and cutting. In this project, an automatic feeding mechanism, clamping 

mechanism as well as cutting is provided. A microcontroller is used for automation, and to control the various 

actions which is required for this bar cutting. Basic, view of this project to increase accuracy and reducing the 

human effort which helps to increase the production rate. 

Keywords: Feeding, Automation, Clamping, Bar cutting, Length, Pneumatic system 

 

I. INTRODUCTION 

 

This is an era of automation where, it is defined as 

replace the manual work into mechanical power in all 

degrees of automation. It is a full automation where 

human participation is negligible. A mechanical 

engineering without design, production and 

manufacturing is meaningless. The primary concern of 

this system is to carry out operations that are feeding, 

clamping and cutting. The sequence of the operations 

must be precisely timed and maintained. The main 

work of this project is to cut the rod or pipe with a 

proper length in number of pieces according to the 

batch production. The selection of the cutter is based 

on the type of material which has to be cut. The 

material preferred in this system is mild steel for the 

demonstration. Nowadays, almost all the 

manufacturing process is being automised in order to 

deliver the product at faster rate. The system can be 

maintained and controlled by microcontroller which 

is attached to the relay circuit. Due to this system, the 

required time for the cutting is set. Automation in the 

modern world is inevitable. Any automatic machine 

focus on the economical use of man, machine, and 

material worth the most. The bar feeding and cutting 

machine works with the help of pneumatic double 

acting cylinder. The piston cylinder is connected to 

the moving cutting tool, the machine is portable in 

size, so easy transportable. 

 

II. PROBLEM IDENTIFICATION 

 

The common problems are facing during cutting are 

cross cutting of pipes, rods, time management, cutting 

time etc. The base of the bar cutting operation is not 

properly fixed such that while cutting, there occurs a 

crosscutting. The base part is hold by hands such that 

while cutting the pipe will move rapidly and due to 

that the cross cutting operation is occurred. If a bar 

diameter is larger in size, then it is more difficult to 

cut the bar. It takes more time to perform this 

operation. Therefore, to reduce human error and to 

increase production rate, this project is made. 
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III. LITERATURE REVIEW 

 

The vast review of literature will help to understand 

concepts, theorems, and different factors affecting the 

performance of machine. 

 

P.Balashanmugm and G.Balasubramanian [1] 

pneumatically operated typical pipe cutting machine 

d.c valve and flow control valve is used for semi-

automation. The pipe cutting machine works on 

pneumatic double acting cylinder. The piston is 

attached to the movable cutting tool. 

 

Nimbalkar Shripad, Velanje Sagar, Patil Abhay [2] 

has conducted invention relates to pneumatically 

operated automatic pipe-cutting machine. The 

arrangement of the pneumatic valves deployed in this 

system in accordance to the circuit planned. The 

choice of cutter is based on the stress calculated. The 

material favoured in this system is a Mild steel as well 

as PVC pipe or any other soft material. 

 

ShitalK.Sharma, AshishV.Waghmare, 

PranitS.Wakhare [3] has provided an alternative to 

the existing automatic PVC pipe cutting machine, in 

terms of automating the pipe entry into the cutting 

apparatus, eliminates power fluctuation and lesser 

initial investment. The clamping arrangement can be 

changed according to need of operations which is 

suitable. The overall system is compact in size, light 

weight, modular and flexible to be used in small 

works jobs who need batch production.  

 

IV. METHODOLOGY 

 

Our project “Design and construction of automated 

bar feeding mechanism” idea taken after refer some 

literature review paper, generate new idea about 

configuration, first came design concept, we are 

develop general frame for make it, perform number 

of operation such as tool drilling machine, lathe 

machine, saw, and arc welding are to be required. 

Such part we assembled on frame like pneumatic 

solenoid valve, motor and proximity sensor is situated 

in front of pipe ,metal rods clamping system because 

it is sense the pipe and on switch of motor, pipe 

cutting start after cutting pipe motor will be 

automatically off and de-clamping pipe, fast cutting 

operation this process continuously perform.  

 

There are various components that are needed to 

make the project work such as:- 

1. Frame:-This is the base structure of our project 

where all the components are to be assembled.  It also 

having a base plate and fixed plate on which motor or 

clamping device is fixed.  

 

 
Figure 1.  Frame 

 

2. Microcontroller: - ATMEGA16 is a 8 bit high 

performance microcontroller of AVR family with 

low power consumption. It requires only 5 volt DC 

supply. It is used only for single task. 

 

 
Figure 2. Microcontroller 

 

3. Relay Switch :- There are many types of relay, but 

we are using electromagnetic relay. These relays are 
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constructed with electrical, mechanical and magnetic 

components. 

 

 
Figure 3. Relay switch 

 

4. Rollers: - Rollers are used to give the motion to the 

bar so that it can be easily pushed with less power. 

 
Figure 4. Roller 

 

5. Dc geared motor: - This motor is suitable for high 

torque and low speed working conditions. 

 

         
Figure 5. DC geared motor 

 

6. Two stroke pneumatic cylinder: - A pneumatic 

cylinder is a linear actuator that works with 

compressed air. The cylinder’s main parts are the 

piston, piston rod, cylinder tube, gasket’s, and seals. 

 

 
Figure 6. Pneumatic cylinder 

 

7. Pneumatic solenoid valve (5/2):- It is used to direct 

for stop the flow of compressed air to the appliances. 

It can also use to actuate a cylinder or air tools. 

 
Figure 7. Pneumatic solenoid valve 

 

Table 1. Components & Its Specification 

S.N Major Components  used in the 

fabrication of project  

Component Q

ty

. 

Specification 

1. Microcontroll

er 

(AVRatmega1

6) 

  1 Frequency-

16Mhz 

I/P Voltage-5V 

dc 

2. Piston 

cylinder 

(Double 

acting) 

 

 2 Pressure-13.5bar 

Bore -25mm 

Length-125mm 
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3. Solenoid valve 

 

 1 Voltage-12V dc 

Pressure- more 

than 10bar 

4. Cutter  1 Disc dia.-132mm 

Power-670watts 

Torque-0.58Nm 

Speed-2600rpm 

5. Air 

Compressor 

 1 Pressure-up to 

10bar 

6. Sprocket  3 Out dia-76mm 

No. of tooth-18 

Material-Steel 

7. Geared motor  1 Voltage-12V dc 

Power-

24.67watts 

Speed-20rpm 

Torque-11.78Nm 

 

 

V. WORKING PRINCIPLE 

 

DC Power supply of 12V is given to the machine. The 

motor runs at 10rpm with high torque rotate the 

roller by using chain transmission, so that the bar is 

moving from initial position to the determined 

position. Proximity sensor is used to detect the work 

material & to specify the dimension. After that piston 

cylinder which is used in the pneumatic system clams 

the rod. The rollers attached to dc geared motor 

which feeds the bar in forward direction. When the 

feed rod detects by the proximity sensor then motor 

stops feeding, it get clamped and cutting operation 

takes place. A scale of 30cm is used to measure the 

length of the rod which is to be cut. This process is 

carried out in a continuous manner. 

 

 
Figure  8. Automatic bar feeding and cutting machine. 

 

VI. CONCLUSION 

 

The design and fabrication of automatic bar feeding 

and cutting mechanism will be very useful for small 

scale industries, workshops, etc. we have studied the 

various automated electronics components such as 

relays, solenoid valve, microcontrollers, etc. The main 

aim of this machine is to reduce the human effort, 

timing for workpiece cutting and neglect the time for 

measuring the workpiece. This aim is achieved by 

bringing the automation to the machine. There are 

some machines which has been already made, but we 

have introduced some new components and we also 

have different design which increases the efficiency of 

work. 

 

VII. FUTURE SCOPE 

 

This project has scope in production industries and 

mechanical workshops where bar cutting is carried 

out, since company demands higher production at 

cheaper cost. Mechanism of bar feeding will help to 

cut multiple bars at a less time and automation makes 

it easy. 

 

This automation can surely reduce the loss thereby 

increasing the productivity by investing small capital 

and less equipment. This machine can save the 

wastage of material and we can get the product with 

high accuracy. 
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ABSTRACT 

 

Today’s business growth is totally dependent on the productivity and the customer satisfaction through in time 

delivery and services. This paper reflects the case study conducted at one of the well known sheet metal 

manufacturing plant AKAR industry which is located in S-70 M.I.D.C. Hingna road Nagpur. The study was 

carried out in paint line with an aim to reduce the cycle time during operation masking and unmasking the 

threaded hole of sheet metal component (battery tray) before and after painting process. This study started with 

observing the operation in paint line, understanding the existing process flow; identify the problem and areas of 

possible improvements reached. This paper illustrates the Productivity improvement technique formed an 

integrated platform to help identify the weak areas and improves the lead time for manufacturing process. 

Keywords: Sheet Metal Manufacturing Plant, Paint Line, Productivity Improvement Technique, Masking Plug 

 

I. INTRODUCTION 

 

Productivity is the quantitative relation between what 

we produce and what we use as a resource to produce 

them, i.e., arithmetic ratio of amount produced 

(output) to amount of resource (input). Productivity 

can be expressed as: 

Productivity= (Output/Input) 

 

Productivity refers to the efficiency of the production 

system. It is the concept that guides the management 

of production system. It is an indicator of how well the 

factors of production (land, capital and energy) are 

utilized. 

 

The productivity improvement techniques used to 

improve the productivity in paint line is work study 

which is categorized in two types are as below: 

1) Method study      2) Time study 

Work study: “Work study is a generic term for those 

techniques, method study and work measurement or 

time study which is used in the examination of human 

work in all its context and which leads systematically 

to the investigation of all the factors which affects the 

efficiency and economy of the situation being 

reviewed, in order to effect improvement.” 

 

1) Method study: Method study is the systematic 

recording and critical examination of existing and 

proposed ways of doing work, as a means of 

developing and applying easier and more effective 

method. 

2) Time study: Time study or work measurement is 

used to determine the time required to complete the 

operation by skilled worker by using stopwatch. 
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II. LITERATURE  REVIEW 

 

[1]Among the subjects that were most frequently 

studied by researcher Fredrick w. Taylor [1] devloped 

work study technique in 1880. Work study was the 

first technique to improve the productivity. Fredrick 

w. Taylor also devloped time study in 1880 which is a 

part of work study in which he is the first person to 

use a stopwatch to study and measure work content 

with his purpose to define “a fair days work.” 

 

[2] Productivity Improvement in Manufacturing Unit 

Analyzing Production Machine & Facilities by 

Rajkumar Sharma, prof. Sajid Qureshi and Dr. Vivek 

Bansod, the main aim of this analysis is to improve 

layout in manufacturing unit with clear focus on 

improving productivity. An effort is made to study the 

entire layout design of production line right from raw 

material stage until finished product output & 

redesigned layout after thorough analysis of data in 

line with software simulation techniques. 

 

[3] Enhancement in Productivity in Sheet Metal 

Industry through Lean Principles by Gaurav Kumar & 

S.K. Gupta, the purpose of the research paper is to 

investigate how to improve productivity and in time 

delivery as expected plant. This paper illustrated the 

impact of using lean manufacturing as a tool to identify 

the weak areas and improves the lead time for 

manufacturing process which is being used in rim 

manufacturing of sheet metal industry. 

 

[4] Improving Productivity in a Paint Industry using 

Industrial Engineering Tools & Techniques by Aakash 

Jaiswal e.t.al. This paper reflects the study of the 

implementation of industrial engineering tool in a 

paint industry. 

 

[5] Increasing Productivity by Reducing Cycle Time in 

Assembly Line on an Automotive Industry using Work 

Study Techniques by Ashish Kalra e.t.al. This study 

was carried out on before paint assembly line with an 

aim to reduce the cycle time of different workstation 

to complete the operation at the assembly line in time. 

 

III. STUDY  METHODOLOGY 

 

There are a number of techniques in industrial 

engineering which are suitable for identify the weak 

areas and improves the cycle time in sheet metal 

manufacturing plant. Among these techniques we 

opted for work study technique which is method study 

and time study. The study methodology carried out in 

following ways: 

 

a) Identify various operations carried out in a paint 

shop and create original layout of paint shop. 

b) Create flow process chart for pre-treatment 

process, drying process, painting process and oven.   

c) Collect important data & conduct time study 

technique to identify the time required for 

painting process for a particular sheet metal 

product (battery tray). 

d) Analyze the collected data. 

e) Conduct method study to understand existing 

method of doing work and identify the areas 

where cycle time can be reduce, develop faster 

method of doing the same work. 

f) Conduct trial run for 2 industry visit for new 

method and collect the data by time study 

technique and compare the old method to new 

adopt method. 

g) Recommend the new method to the concern. 

 

IV. CASE STUDY AT COMPANY 

 

The AKAR industry manufacturing the various sheet 

metal parts like battery tray, battery retainer, tap cover 

plate, bracket fuel builder, bracket filter mounting 

commercial for automobile vehicles. This industry 

fabricates the parts through sheet metal process for 

leading automobile vehicle manufacturing industries 

like Mahindra & Mahindra, Ashok Leyland. 
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A] Problem Statement: 

This paper reflects the case study carried out in a paint 

line particular on a battery tray component shown in 

figure 1. The industry facing the problem during 

painting process. There is a time loss during masking 

and unmasking operation. The organization is using 

paper masking plug for mask the threaded hole. 

 

 
Figure 1. Battery tray component 

 

The plugs are made up of sand paper ( recycled paper) 

that are irregular in shape therefore it takes more time 

for masking and unmasking operation also there are 

more chances of getting paint stuck inside threaded 

holes & at the time of mating of nut with bolt it faces 

difficulty. To avoid this kind of issue Re-tapping 

process has to be employed. Re-tapping process 

increases the production cost as well as time.  

 

 
Figure 2. Paper masking plug 

 

B]  Case Study Procedure: 

Step 1: Determine all the sub-operation in painting 

section and create flow process chart. 

 

 

 

 

 

Table 1 

Sr. no.  Sub operation 

1. Masking 

2. Battery tray hanging to hanger 

3. Painting 

4. Unmasking 

5. Painted battery tray to oven trolley  

 

Step 2: Determine the cycle time required for painting 

operation and calculate normal time for painting 

operation.  

 

Step 3: Define a new masking plug material which is 

suitable for wet painting process so that during 

operation it should give a quality product. 

 

Step 4: Collect all the necessary data about the new 

existing method by critical examination of existing 

method 

 

C] Selection of Masking Plug Material & Size: 

There are lots of materials for standard masking 

product, mainly due to the diverse process that are 

used in finishing process. 

 

The properties of masking plug material should be 

high temperature resistance, wear resistance, chemical 

and water resistance and it should be reusable. 

 

We recommend the wooden masking plug shown in 

figure 3, for protect the threaded hole of battery tray 

component. The wooden masking plug has properties 

like it is high temperature resistance at 149 degree 

Celsius. 
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Figure 3. Wooden masking plug 

 

D] Cycle time description sheet 

Table 2 

Sr. 

no. 

Operations Paper 

plugs CT 

(sec) 

Wooden 

plugs CT 

(sec) 

1. Masking  21 8 

2. Battery tray hanging 

to hanger  

10 12 

3. Painting  129 127 

4. Unmasking  12 5 

5. Painted  battery tray 

to oven trolley  

23 26 

  195 178 

 

V. RESULT AND CONCLUSION 

 

On the basis of data collected & made the calculations 

for mask and unmask the threaded portion of sheet 

metal component (Battery Tray), we found that by the 

using of wooden masking plug it required less time for 

masking and unmasking operation are shown in table 

3 & table 4 

Table 3 

Time required ( sec) 

Masking by paper 

masking plug 

Unmasking by paper 

masking plug 

21 sec 12 sec 

 

Table 4 

                         Time required ( sec) 

Masking by wooden 

masking plug  

Unmasking by wooden 

masking plug 

8 sec 5 sec 
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ABSTRACT 

 

Now a days, need of compact and efficient design of any product with good strength has increased. This 

requires hard materials like carbide and ceramics for achieving better service life. Conventional machining 

processes when applied to these newer materials are uneconomical, produce poor degree of surface finish and 

accuracy, and produce some stresses, highly insufficient. It is impossible to achieve good and desired surface 

finish in compact, complex, intricate shapes, profiles, curved splines etc., where conventional machine tool 

faces difficulties during machining and consumes much time. It experiences same problem with micro/ nano 

finishing like small size diameters used in fuel injectors etc. Abrasive flow machining (AFM) is relatively new 

process among non-conventional machining processes. Low material removal rate happens to be one serious 

limitation of almost all processes. Magneto abrasive flow machining is a new development in AFM. With the 

use of uniform magnetic field around the work piece in abrasive flow machining, we can increase the material 

removal rate as well as the surface finish. 

Keywords: Abrasive Slurry, Magnetic Abrasive Flow Machining (MAFM), Material Removal Rate (MRR) 

 

I. INTRODUCTION 

 

Magneto abrasive flow machining (MAFM) is a new 

technique in machining. These processes can be 

classified as hybrid machining processes (HMP) _ a 

recent concept in the advancement of non 

conventional machining. The reasons for developing a 

hybrid machining process is to make use of combined 

or mutually enhanced advantages and to avoid or 

reduce some of the adverse effects the constituent 

processes produce when they are individually applied. 

The present paper reports the preliminary results of 

an on-going research project being conducted with 

the aim of exploring techniques for improving 

material removal rate (MRR) in AFM. One such 

technique uses a magnetic field around the work piece 

during machining. Magnetic fields introduce such a 

machining force towards machining in magnetic 

abrasive finishing (MAF), used for micro machining 

and finishing of components, particularly of circular 

profile. 

 

Magneto Abrasive flow machining (MAFM) is one of 

the latest non-conventional machining processes, 

which possesses excellent capabilities for finish-

machining of inaccessible regions of a component. It 

has been successfully employed for deburring, 

radiusing, and removing recast layers of precision 

components. High levels of surface finish and 

sufficiently close tolerances have been achieved for a 

wide range of components .In MAFM, a semi-solid 

medium consisting of a polymer-based carrier and 

abrasives with ferromagnetic particles in a typical 

proportion is extruded under pressure through or 

across the surfaces to be machined. The abrasion takes 

place between surfaces and abrasive results in material 

removal in form of small chip particles which mix 

with slurry and work as a tool. A special fixture is 
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generally required to create restrictive passage or to 

direct the medium to the desired locations in the work 

piece. This report discusses the possible improvement 

in surface roughness and material removal rate by 

applying a magnetic field around the work piece in 

AFM. Relationships are developed between the 

material removal rate and the percentage 

improvement in surface roughness of steel 

components when finish-machined by this process. 

 

II. LITERATURE SURVEY 

 

1.  Abrasive flow machining: An area seeking for 

improvement. – Rajendra Baraiya, Vivek Jain, 

Dheeraj Gupta 

Experimental investigations have been carried out by 

various investigators to investigate the effects of 

process parameters like extrusion pressure, number of 

cycles, viscosity, abrasive concentration and grain size 

on the output responses namely, surface finish and 

material removal during AFM. Rhoades studied the 

basic principle of AFM and reported that the depth of 

cut primarily depends upon abrasive grain size, 

relative hardness and sharpness and extrusion pressure. 

 

2. MATERIAL REMOVAL MECHANISMS IN 

ABRASIVE FLOW MACHINING -Szulczynski, 

Hubert; Uhlmann, Eckart. Institute for Machine 

Tools and Factory Management, Technical 

University, Berlin 

Normally, the composition of the grinding medium 

includes the base at 100 weight percent. Specifications 

concerning abrasive grains are given in weight 

percentage of the base [3]. 30 % to 80 % of abrasives 

with rougher grains and 10 % to 30 % of abrasives 

with finer grains are added to the base. 

 

III. EXPERIMENTAL SETUP 

 

An experimental set-up is designed and fabricated as 

shown in fig.1. The machine has two actuators. These 

actuators can hydraulic or pneumatic operated with 

the use of synchronize circuit. Circuit contains 

direction control valve which is push button operated, 

controls the flow of pressurized fluid and result into 

desired motion of cylinder piston. Tooling is the 

vacant chamber is used to store abrasive slurry, and it 

is made up from nylon material as it is not affected by 

abrasive particles. This abrasive slurry flows from 

lower tooling to upper tooling and then vice versa, 

thus creating a cycle of machining. Fixture is designed 

in such a way that it is inbuilt in tooling and helps to 

hold the work piece in right position. Electromagnet 

is used to provide uniform magnetic field around the 

specimen by using DC supply and it also facilities cut 

off of magnetic flux after machining is carried out.. 

Electromagnet contains number of poles which are 

well fitted around the specimen that keeps minimum 

distance from the centre of flow. Machine structure 

contains base stand, struts and steel plates that holds 

whole machine in position. 

 
Figure 1 

 

A. Specimen 

The work specimen used in this test is a dog clutch 

contains splines (tooth) on internal surface. Dog 

clutch is made from alloy steel having specified 

dimension. 

Dimensions: - Do – 75mm, Di (mean) – 53.5 mm, L -

26mm. 
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Figure 2 

 

B. Electromagnet 

The electromagnet was design and assembled for its 

location around the work piece. The electromagnet is 

created by manufacturing core. Core is made from 

number of silicon steel strip placing one on one called 

as stamping. Core is design in such a way that it 

creates number of poles around the work-piece. It 

consists of 24 poles that are surrounded by coils which 

contain 108 numbers of turns. Gauge of wire in 

electromagnetic coil is 28. It is positioned in such a 

way that it can provide the maximum magnetic field 

near the entire internal surface of the work piece. 

 

C. Flow Media 

Flow media is in state of semi solid fluid. It is mixture 

abrasive such as aluminium oxide and silicon carbide 

followed by binding agent like oil, hydrocarbon gel, 

Silicon based polymer etc., which conforms the 

fluidity of abrasive slurry. This mixture contain 43 % 

(by weight) of ferromagnetic material, 42% Al2O3 

and 15% Si2O3. In ferromagnetic materials we can use 

iron powder, granules of Fe etc. 

 

IV. PROCESS PARAMETERS 

 

INDEPENDENT PARAMETERS 

Table 1 

Sr. No. Process 

Parameters 

Range Unit 

1 Extrusion 

Pressure 

20 - 30 Bar 

2 Abrasive 

carrier 

concentration 

70-30 % by 

weight 

3 Viscosity of 

Media 

490 Pa-s 

4 Media flow 

Rate 

618 cm3/min 

 

CONSTANT PARAMETERS 

Table 2 

Sr. No. Process 

Parameters 

 Range Unit 

1 Abrasive 

Particle 

size 

(mesh size) 

60-65 Micron 

2 Processing 

Time 

5 Min 

3 Temperature 

of 

Media 

35±2 ºC 

4 Initial 

surface 

roughness 

3.04 µ mm 

 

PROCESS RESPONSE 

Table 3 

Sr. No. Process 

Parameters 

Range Unit 

1 Surface Finish 

(improvement) 

72.72 % 

2 Material 

Removal 

0.2 gm(per 

cycle) 

 

V. WORKING PRINCIPLE 

 

The abrasive slurry which is in semi solid fluid form 

flows through work piece. This abrasive particle is 

force to flow by piston cylinder by applying the 

pressure. Due to this, velocity of abrasive particle 

increases by converting potential energy into kinetic 

energy. When the magnetic field is applied around 

work piece the ferromagnetic material present in 

abrasive slurry get struck along with abrasive to the 

work-piece. Due to pressure of piston it get rubbed on 

surface of work-piece which results in micro-

chipping, causes surface finishing. This process is 
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carried until desire surface is required. Hence by 

application of magnetic field the abrasive slurry sticks 

to the surface and increases MRR in short span of 

time. After desire result power supply is switched off, 

magnetic field is vanished hence abrasive left the 

surface. In this way surface finishing is done. 

 
Figure 3 

VI. COMPARISONS 

 

Table 4 

Parameters AFM MAFM 

Machining 

Time 

(per work piece) 

5 min 

(for 30 Cycle) 

3 min 

(for 30 cycle) 

Setup Time 2-3 min 2-3 min 

Surface finish 

(Ra value in μm) 

0.05-1.0 3.0-5.0 

Material 

removal Rate 

0.008-0.010 mm 0.020-0.030 mm 

Productivity Lower as 

compare to 

MAFM 

Higher 

Accuracy Higher Higher 

 

VII. ADVANTAGES 

 

A. MAFM increases material removal rate and 

surface finish as compared to AFM. 

B. Its effective on all materials such as hard and 

high-strength materials like ceramics and carbide. 

C. It produce high degree of surface finish and 

accuracy and highly efficient over conventional 

process. 

D. Higher MRR as compare to AFM. 

E. Machining time reduce as compare to AFM and 

other conventional machining process. 

 

VIII. LIMITATIONS 

 

A. Abrasive material tends to get embedded if the 

work material is ductile. 

B. Heat generated by electromagnet may change the 

property of flow media. 

C. Initial cost of machine is more as compare to 

AFM. 

IX. APPLICATIONS 

 

A. MAFM in Automotive industry 

1) Enhanced uniformity and surface quality of 

finished components. 

2) Increased engine performance. 

3) Increased flow velocity and volume. 

4) Improved fuel economy and reduced emissions. 

5) Extended work piece life by reducing wear and 

stress surfaces. 

 

B. MAFM in Aerospace industry 

1) Improved surface quality. 

2) Enhanced high cycle fatigue strength. 

3) Optimized combustion and hydraulics. 

4) Increased airflow. 

5) Extended component life. 

 

C. MAFM in Medicine industry 

1) Eliminate the surface imperfections where 

dangerous contaminates can reside. 

2) Improved functionality, durability and 

reliability of medical components. 

3) Enhanced uniformity and cleanliness of 

surfaces. 

4) Extended component life. 

 

D. MAFM in Dies and Moulds industry 

1) Reduced production costs. 

2) Increased production throughput. 
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3) Enhanced surface uniformity, finish and 

cleanliness. 

4) Improved die performance and extend life of 

dies and mould. 

 

X. CONCLUSION 

 

A. The magnetic field has been developed around the 

work piece and removes the material by friction of 

flow media on the workpiece. 

B. This can help to reduce the manufacturing 

operation per cycle compared to AFM. This is a 

continuous process as the combination of 

magnetic field and flow media interacted towards 

the work piece and removal of material takes 

place. 

C. The media flow is in semi viscous form, they do 

not have any effect on work piece as it passes 

through continuous motion of flow. 

 

XI. REFERENCES 

 

[1]. P. D. Kamble, S. P. Untawale, and S. B. Sahare - 

Use of Magneto Abrasive Flow Machining to 

Increase MRR and Surface Finish, VSRD-MAP, 

Vol. 2 (7), 2012, 249-262. 

[2]. Ramandeep Singh and R.S. Walia - Hybrid 

Magnetic Force Assistant Abrasive Flow 

Machining Process Study for Optimal Material 

Removal, International Journal of Applied 

Engineering Research, ISSN 0973-4562 Vol.7 

No.11 (2012). 

[3]. V.K. Jain - Magnetic field assisted abrasive based 

micro-/ nano-finishing, Journal of Materials 

Processing Technology 209 (2009), 6022–6038. 

[4]. Sunil Jha and V. K. Jain - Nano-Finishing 

Techniques, in Department of Mechanical 

Engineering at Indian Institute of Technology 

Kanpur - 208016, India. 

[5]. Sandeep Chouhan1, Sushil Mittal - International 

Journal of Research in Aeronautical and 

Mechanical Engineering, International Journal of 

Research In Aeronautical and Mechanical 

Engineering, Vol.2 Issue Jan (2014). 

  



IJSRSET1807 | Published 16 March 2019 | January-February-2019 [ 5 (6) : 64-67 ] 

 

   National Conference on 'Advances in Engineering, Technology and Applied Sciences' - NCAETAS-2019 

© 2019 IJSRSET | Volume 5 | Issue 6 | Print ISSN : 2395-1990 | Online ISSN : 2394-4099 

 

 

64 

Design and Fabrication of Digital Fuel Level Indicator for Two Wheelers 
Dr. M. P. Nimkar1, Abhilesh Kalbande2, Hrishikesh Tandulkar2, Chetan Chamat2, Pranav Kale2, Vaibhav Chaudhary2, 

Sameer Petkar2, Shoyeb Quereshi2 

*1 Assistant Professor, Mechanical Engineering Department, DBACER, Nagpur, Maharashtra, India 
*2  Students, Mechanical Engineering Department, DBACER, Nagpur, Maharashtra, India 

 

ABSTRACT 

 

Many Today in this digitized world, if the fuel indicator in the automobiles is also made digital it will help to 

know the exact amount of fuel available in the fuel tank which may be useful for the user. For the design of 

digital fuel  level indicator the set-up is designed by using sine bar  mechanism . The experimental set-up is 

analyzed for various inclinations of the tank, which will be displayed on LED display for the actual value of 

amount of actual fuel available in the tank.  The experimental set-up is fabricated specifically for two wheeler, 

the same set-up may be design and fabricated for four wheeler also. The only parameter varied during the 

experimentation is inclination of tank which is taken as up to 350 measured from ground level. This study 

presents the effect of inclination of the tank on the amount of fuel available in the tank. This paper mainly 

focuses to find out a proper solution for indicating the exact availability of fuel in the tank digitally.  

Keywords:  LED, Float Sensor, Microcontroller, Sine Bar Mechanism, Fuel Tank. 

 

I. INTRODUCTION 

 

Fuel mileage in vehicles refers to the relationship 

between the distances travelled by an automobile 

to the amount of fuel consumed. Moreover in today’s 

world fuel saving is also an important factor. For a 

developing country, where people are more obsessed 

with  mileage, manual mathematical calculations are 

carried out to know the mileage of a particular 

vehicle. In conventional fuel mileage calculation 

method, the results are obtained by two successive 

refueling of the tank and also by the in vehicle 

parameters. A fuel level detector (fuel gauge) is a 

device inside of a two wheeler  or other vehicle that 

measures the amount of fuel still in the vehicle.  

 

This project mainly concentrates about the indication 

of fuel level in two- wheeler tanks. Various other 

features like the distance that can be travelled to the 

corresponding fuel, is added with this arrangement 

which will explain the clear performance of the 

vehicle to the corresponding fuel. This project helps to 

avoid a lot of problems like fuel bunks at fuel stations, 

fuel theft and prevents us from getting into situations 

where we have to push our vehicles due to 

assumptions of the level of fuel. Nowadays the fuel 

indicator system for the two wheelers are digital but 

they do not display the exact amount of fuel which is 

present in the tank i.e. they show the amount of fuel 

in terms of bars and not in numbers or digits like Litre 

or Millilitre. So this problem is taken into 

consideration for our project work of developing the 

digital (numeric) fuel indicator system for two 

wheelers which shows exact amount of fuel in terms 

of Litres(L) or Millilitres (ml). In this project we first 

surveyed the existing fuel indicator systems and fuel 

tanks of different two wheeler.  
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II.  LITERATURE REVIEW 

 

Jaimon Chacko Varghese (1) studied  Low Cost 

Intelligent Real Time Fuel Mileage Indicator for 

Motorbikes . In this competitive world, everyone 

strives for greater accuracy than the previously 

proposed ones. In order to increase the accuracy, we 

have used ultrasonic sensor and flow sensor to display 

the results of fuel level indication. The experimental 

analysis of our project yielded us satisfactory results 

over the conventional methods. 

 

Deep Gupta, Brajesh Kr. Singh and Kuldeep Panwar(2) 

presents a study on a Prototyping Model for Fuel 

Level Detector and Optimizer.There are many sensor 

based techniques available in the market to measure 

the liquid level and gives you a close idea of quantity 

of the liquid, however none can provide you an exact 

approximation of quantity as in cars by fuel meters 

what we get an idea of whether tank is full, empty, 

half full etc. 

 

Sarath T.M, SubhaHencyjose P, Danial Furtado,(3) 

studied Level Measurement Using Pressure 

SensorIssued. The purpose of LED is gives and 

indicates the current level of position in the fuel tank. 

Sensor is used to find and trace the fuel level in the 

fuel tank. This concept is mainly useful to the 

automobile industries. 

 

S. A. Gandhi, (4) studied Smart Fuel Level Indication 

System. .Until now the accuracy of the fuel level 

measurement has not been of great importance. The 

purpose measuring the fuel level has been to present 

the information on the dashboard with a fuel level 

meter. Instead of accuracy the two most important 

things have been to avoid rapid changes in the fuel 

level displayed and the meter must indicate that the 

tank is empty when the fuel level is below a 

predefined level. 

 

 

 

III.  METHOD AND MATERIAL 

 

The following components are used in the 

experimental set – up , the details of which are 

discussed below:  

1. 10 k Potentiometer : 15mm Shaft Pot With Nuts 

And Washers Pots.   

Mounting diameter 16mm  Middle 

terminals(wiper) of pots are connected to  

middle terminals of float sensor. 

Right terminal connected to the ground  Left         

terminal connected to the (arduino) & 

(arduino )to LED display. 

 
Figure 1. Potentiometer 

2. Float sensor 

Based on Potentiometer for at the time  

1litre =15cm . 

Mounting diameter is 32mm . 

Signal is transfer form middle terminal 

of  float sensor to the Potentiometer.  

 
Figure 2. Float sensor 

 

3. LED screen. 

Specification for  LED  16*2  display   
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Figure 3.  LED screen. 

4.   Microcontroller: 

Used the (arduino) nano kit with avr AT mega 

128 microcontroller. 

High – performance ,low power consumed . 

Fully static operation . 

Operating voltage’s 

    4.5V  to 5.5V AT mega 128. 

Speed grades  

   0 to 16 MHz AT mega 128. 

VCC     Digital supply voltage . 

GND    Ground . 

 
Figure 4. Microcontroller 

5. Sine bar mechanism : 

 
Figure 5. Sine bar mechanism 

 

It is used for check or analyse the actual value 

shown in the LED display at various angle  

 

IV. RESULTS AND DISCUSSION  

 

The experimental set-up is design and fabricated as 

per the specification mention above further the 

experimental set-up is analyse for different inclination 

of fuel tank and to study its effect on the amount of 

fuel present in the tank. The LED display is use to 

show exact amount of fuel in the tank and the 

distance to be travelled by vehicle. This paper merely 

present the design and fabrication parts of 

experimental set-up. Further experimentation can be 

done for various inclination in later stage. 

 

V. FUTURE ENHANCEMENTS 

 

In future the proposed technique can be improved by 

adding fuel cells at different places of fuel tank to 

measure exact fuel levels at different conditions like 

Banking of road for particular densities at different 

altitude conditions of vehicle and a buzzer to 

announce the user about the abnormal conditions like 

low level, half level and full levels of the fuel tank to 

refill or warn themselves. 

  

VI.  CONCLUSION 

 

This paper is very useful for a common man as it 

avoids him by getting cheated. This measuring unit 

should be fixed to the entire vehicle so that we can get 

an exact quantity of fuel to measure the inflow. Float 

level sensor is  used to measure level of the tanks. This 

paper presents the study of effect of inclination of 

tank on the amount of fuel available in the tank. 
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ABSTRACT 

 

India is an agrarian country. About 70% of Indians are dependent on agriculture for their livelihood. India is 

one of the world's largest producers of rice, accounting for 20% of all world rice production. Rice is usually 

grown by planting rice paddy in the fields manually with hands. With this method of planting rice paddy, 

labour cost increases and it is a very time consuming process. These problems can be solved with the help of 

rice planting machine. This machine reduces labor cost and time to plant rice paddy. This machine has a simple 

mechanism and it is eco-friendly. This machine requires only one person for its operation. This machine can 

bring revolution in rice production. So, the main aim of this to design and develop a rice planting machine 

which will help the farmers to make the whole rice planting process mechanical resulting in reduction of labor, 

cost and time to a large extend. 

Keywords: Agriculture Efficient Machine, Rice Planting Machine, Green Revolution, Paddy Mechanization 

 

I. INTRODUCTION 

 

Mechanical transplanting of paddy seedlings is a 

solution to the prevailing situation in the India to 

release the work force and to reduce the cost of 

paddy production. Farmers are aware of the 

advantages associated with transplanting of paddy 

over the broadcasting. But they are unable to practice 

it for high scarcity of labour. Still the transplanting 

machines available for the country are imported. 

Engine driven transplanters are high in cost and the 

inter-raw, intra-raw spacing are fixed which are not 

suitable for the Indian condition. Existing manually 

operated transplaners are inefficient. The main 

reason for the poor acceptance was the low capacity 

of the machine. A simple engine operated 

transplanter or manually operated transplanter 

having an average capacity of one hectare per day 

would be a better solution. . Rice is mainly produced 

and consumed in the Asian region. India has the 

largest area under paddy in the world and ranks 

second in the production after China.  Rice grown in 

India belongs to the indica. Rice occupies 23.3 per 

cent of gross cropped area of the country. 

The objectives of the study are,  

 

• To develop a two row paddy transplanter.  

• To test field performance of the two row paddy         

transplanter.                                                                                                                                              

 

II. METHOD AND MATERIAL 

 

The main components of rice planting machine are 

base wheels, chain drive, gear pair, mechanical arm 

and paddy support plate. 
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BASE WHEELS: Wheels are basic yet important part 

of the whole rice planting mechanism. The power is 

generated from wheels. As the wheel rotates the 

power will be transmitted to mechanical arms. The 

wheels are given guide rods so that wheel can move 

easily in wet lands. The guide rods are placed such 

that the holes made by it are actually the place where 

the paddy seedlings are planted by the mechanical 

arms. 

 

CHAIN DRIVE: It is used to transmit the power 

produced by base wheels to the mechanical arms as a 

result of which it oscillates. 

 

GEAR PAIR: It is used to reverse the rotational 

direction from anticlockwise to clockwise direction. 

MECHANICAL ARM: The mechanical arms are 

placed parallel to the wheels. The work of the 

mechanical arms is to grasp the paddy seedlings from 

the paddy support plate and plant it in the field. The 

reason to place the mechanical arms parallel to the 

wheels is that the mechanical arms plant the paddy 

seedlings in the holes made by the guide rods of the 

wheel. 

 

PADDY SUPPORT PLATE: The paddy support plate 

is used to place the paddy seedlings. The main 

objective of it is to place seedlings such that the 

seedlings do not fall off while plantation process and 

the mechanical arms can grasp it easily and the 

seedlings are not damaged. 

 

 
Figure 1. Isometric View of Rice Planting Machine 

 

III.  WORKING       

 

In the present experimental set up when the machine 

is pushed from paddy support plate in the field for 

operating it, the base wheels rotate in anticlockwise 

direction. This produces power which is transmitted 

towards mechanical arms with the help of chain drive. 

Here, gear pair plays a vital role as it changes the 

rotational direction from anti-clockwise to clockwise 

direction. The mechanical arms start oscillating on its 

axis. While oscillating it grabs the paddy seedlings 

from paddy support plate and plants it in the field. So, 

finally rice planting of rice seedlings can be performed 

 

 
Figure 2. Rice Planting Machine 

 

IV. CALCULATION  

 

Number of teeth of sprocket 1 = 44 

 Number of teeth of sprocket 2 = 18 

Distance between two paddy seedlings in the same 

column = 300mm Ratio of sprockets = 44/18 = 2.44 

NUMBER OF GUIDE ROD: 

Now,When sprocket2 rotates360°the rotation of 

sprocket1 is upto 162°. Because of sprocket ratio 

=2.44 

Table 1 

Number of 

cycles  

Displacement 

of Sprocket 1 

(Degree)  

Displacement of 

Sprocket 2 

(Degree)  

Initial 

Position  

0°  0°  

1  148°  360°  

2  296°  2(360)=720°  

3  442°  3(360)=1080°  
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4  590°  4(360)=1440°  

5  738°  5(360)=1800°  

6  886°  6(360)=2160°  

7  1032°  7(360)=2520°  

8  1180°  8(360)=2880°  

9  1328°  9(360)=3240°  

10  1476°  10(360)=3600°  

 

A. CALCULATION OF CHAIN LENGTH 

  Length  of chain:       L =LP*Pd 

  Where Lp = The length of continuous chain in multiples 

of    pitches  Pd =Pitch diameter 

  Now to  find pitch diameter Pd: 

          a  =(30-50)Pd 

Where a is the center distance and assume it as 55cm 

       55 =50Pd 

            Pd =1.1 

    Now to find length LP: 

       LP =2ap + (z1 + z2)/2 + (((z1-z2)/(2*3.14)2*ap) 

Where ap is the approx. center distance in the 

multiples of pitches  

       ap   = a/pd 

            =60/1.1 ap   =54.54 cm 

 Hence, 

    Lp  =2(50)+(44+18/2) + (((44-18)/(2*3.14)2*50) 

    Lp  =131.08 cm 

  Length of chain :    L  =LP*Pd 

                                       =131.08*1.2 =144.19cm    

 

B.CALCULATION FOR BASE WHEEL 

 Now, The Highest common factor (H.C.F) of all the 

above mentioned displacement is 20°.  

Therefore, 

 Number of Guide Rods  = Displacement of Sprocket 2 

/( H.C.F) 

                =360°/20 =18 

The above calculation shows the reason regarding the 

number of guide rods on the base wheel.  

Number of Guide Rods  = 18 

 

Diameter of Wheel: Number of guide rods   = 18  

Therefore, 

               =  Number of guide rods/ sprocket ratio 

               = 18/2.44 = 7.38=8 

 i.e. after every 8th hole a paddy seedling will be 

transplanted.  

Distance between two paddy seedlings in the same 

column = 350mm ,Therefore =350/(8-1)  =50mm  

Now, by cross multiplication method, 18° = 50mm  

360° =  ?  , (360*50)/20 = 900 

Therefore,  Circumference of wheel = 900mm  

Diameter of wheel = 900/3.14 = 286.62mm  

Hence, 

The diameter of wheel is taken approximately 

288mm. 

 

C .DIMENSION OF TRAY  

Tray is used to keep the paddy seedling on the 

transplanter. 

Tray is to carry the seed mat and to direct the plants 

to planting arm. 

Dimension of tray : 

Length of sheet metal      =35cm 

Breadth of sheet metal     =17.5cm 

Thickness of sheet metal  =0.1cm 

 

D.DIMENSION OF SHAFT        

Shaft is a revolving rod that transmits motion or 

power  

Here, The one shaft contain fork and another shaft 

contain four bar linkage and power is given taken by 

manually and one shaft contain base wheel for 

movement of the machine.   

 Shaft dimension  : Length of the shaft =35cm(it is 

space required between the paddy seedlings) 

 Diameter of shaft   =2cm(it is optimum diameter for 

30cm shaft) 

 

E.DIMENSION OF FOUR BAR  

 A four bar linkage mechanism was used to get the 

required measurements.The trajectory of the planting 

unit depends on 

  : [1] Point P [2] Length L1, L2, L3 and L4 [3] Delta 

   L1 = 150mm, L2 = 60mm, L3 = 50mm, L4 = 160mm, 

Delta = 101 
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Figure 3. Optimized length and angle of the 

Mechanism 

 

V. RESULTS AND DISCUSSION 

 

Prototype mechanism was evaluated in the field and it 

worked. There were some points to be redesigned. As 

the tension is high in the chain, the nylon sprocket 

gets damaged easily. The sprocket and chain used for 

the machine were of foot cycle. When machine is 

operated the sprockets got damaged as bending of 

teeth takes place. So it is better to use motorcycle 

chains and sprockets for power transmission. 

 

In this machine, ground wheel supplies the power to 

operate transplanting arm. Pulling the machine will 

rotate the ground wheel. Increasing the size and 

number of guide rods around ground wheels will 

increase contact area of the ground wheel with the 

field and make it easy to operate. 

 

The machine has to be pulled for operating it. 

Ergonomically it is better to push weight rather than 

to pull. So it is better to turn the handle and the 

power supplying mechanism to push the machine 

instead of pulling it. 

 

The machine is used to plant two rows simultaneously. 

Number of plants per one hill can be increased while 

altering the tray moving distance and adding engine 

to power the operation. 

 

Theoretically, when rice planting machine is pushed 

for 3000mm distance, the number of paddy seedlings 

transplanted is 10 in one column. So, totally 20 

seedlings get transplanted. 

 

 
 

Figure 4. Transplantation of Paddy Seedling 

 

Practically, when rice planting machine was brought 

into action and pushed upto 3000mm, the total 

number of seedlings transplanted were 20. The time 

taken for this was 17 seconds. Total number of paddy 

seedlings transplanted in one hour is 4200.In one 

hectare area (Square Farm), approx. 330 columns and 

approx. 330 rows of paddy seedlings can be 

transplanted. So, total number of paddy seedlings 

transplanted in one hectare is approx. 1,10,000. The 

total time required in transplanting is 26.4 to 27 hours. 

 

The dapog mat was compacted due to high tray angle. 

Tray angle should be reduced to avoid the problem. 

Suitable dapog for the machine must have a mud layer 

1cm or less thick. Increased thickness of the mud 

layer increases the power requirement to the planting 

arm. 

 

Diameter of the ground wheel axle should be 

increased to have better power supply and stability of 

the machine. Axle of the sprocket wheel must be 

constructed using iron to reduce the friction.   
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VI. CONCLUSIONS AND RECOMMENDATIONS 

 

The rice planting machine has been designed and 

fabricated satisfactorily. Finally, we can say that it is 

a user friendly and efficient machine with low 

production cost. But, there is always a room for 

improvement. So, the improvements can be done 

before introducing it to the farmers. The machine is 

driven by man power but engine can be coupled to 

enhance the performance. Machine can be 

developed to transplant several rows simultaneously. 

The dapog must have thin mud layer for easy 

removal of seedlings. 
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ABSTRACT 

 

Modern milking machines extract milk from the dairy cow by applying a vacuum to the teat creating a pressure 

difference that results in milk flowing from the teat. Vacuum is applied by placing the teat into a cup in which 

the interior of the cup is subjected to a vacuum. The vacuum must be periodically reduced or removed to 

provide the teat with a rest period. The rest period is required because the vacuum causes the fluids (blood and 

other fluids) to accumulate in the teat causing congestion. Modern conventional milking machines attempt to 

provide this rest period by periodically applying a higher pressure (atmospheric) to the exterior of the cup 

causing the cup to collapse toward the teat. The typical conventional milking machine will thereby reduce the 

vacuum level on the teat. The periodic liner action created by the pulsing of higher pressure on the exterior of 

the liner is provided by a pulsates. 

Keywords:  Milking, Dairy, Pressure, Vacuum, Pedal, Teat, Pressure DIFFERENCE 

 

I. INTRODUCTION 

 

For milking a cow the required vacuum pressure is 

approximately -41Kpa. This pressure can be achieved 

with the help of piston cylinder arrangement. The 

vacuum is generated inside the kettle by the suction of 

air with the help of piston moving inside the cylinder 

actuated with the help of single slider crank chain 

mechanism. Now a day’s increasing busy schedules of 

human due to lose the maintainability. So we develop 

a manual Milking machine is driven by Manpower, 

through a linkage. This machine is useful for human 

exercise. In this project we use crank chain 

mechanism which are operated by bicycle through a 

operating pedal. In market hand operated, battery 

operated and automatic operated milking machines 

are available but cost are more, so we want to use 

manual operated milking machine for vacuum 

creation.  

 

The manual milking machines extract milk from the 

dairy cow by applying a vacuum to the teat creating a 

pressure difference that results in milk flowing from 

the teat. Vacuum is applied by placing the teat into a 

liner in which the interior of the liner is subjected to a 

vacuum. The vacuum must be periodically reduced or 

removed to provide the teat with a rest period. The 

rest period is required because the vacuum causes the 

fluids (blood and other fluids) to accumulate in the 

teat causing congestion The main benefit of this 

system is cost effective over the other available 

systems with considerable reliability. 
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Milking is most critical work in dairy farming. When 

done manually, milking a cow, which yields 15 Litre 

milk is very tiresome. People who milk 2 or more 

cows in a day may suffer stiff shoulder and weakness. 

Milking machines make milking easier. There are 

different models and various makes of milking 

machines available in the market. Some milking 

machines can support 10 to 15 milking clusters 

simultaneously. Small formers having less than 6 cows 

cannot afford to buy and use these machines. So we 

are developing a simple, easy-to-use, low-cost, 

manually-operated machine for milking dairy cows. 

The machine consists of a powering unit and teat 

cluster assembly. A bicycle arrangement enables the 

user to sit on it and start pedalling. The vacuum 

generated by pedalling draws milk from the teat and 

massages the teat by squeezing the rubber liner. 

 

II. METHODS AND MATERIAL  

 

General layout of milking machine 

 
Figure 1. Bicycle Milking machine 

Components of milking machine 

The basic components of milking machines as given 

below, it include Milk collection in a bucket placed 

next to the cow; Pipeline systems in which cows are 

milked in a cowshed and the milk flows to a central 

collection tank; Parlour systems in which all the 

equipment is centralized and cows come to the 

parlour for milking. Despite the great diversity of 

milking installations, milking machines work on the 

same basic principle: milk is collected from the cow 

by vacuum (suction). 

1. Milking Cluster 

2. Teat cup 

3. Bearing 

4. Shaft 

5. Bearing 

6. Cattle 

7. vacuum gauge 

8. Pulley 

Vacuum Pump 

The source of vacuum in a milking machine is a 

vacuum pump. Its function is to create a partial 

vacuum in the system by removing air from a 

confined space (the lines, teat cup liner, and reserve 

tank).  

 
   Figure 2. Vacuum pump 

 

These pumps are normally of the sliding vane type and 

are driven by electric motor. They require little 

maintenance and periodic checking of drive belt 

tension along with topping- up of the oil reservoir is 

usually sufficient. The pump should have sufficient 

capacity to be able to maintain a vacuum of 15 inches 

of mercury through out the milking period. This level 

of vacuum should be sustained even if a unit is kicked 

off by a cow or as unit are fitted or removed from the 

animal. It is generally recommended that the pump be 

of sufficient size to displace at least 25% more air than 

is required to operate the milking units and to lift and 

transport the milk to the cooling and storage area if a 

pipeline system is used. This additional displacement 

allows for efficiency as the pump wears with age. 

Excess capacity is controlled by vacuum regulator. 
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Teat Cup and Cluster Assembly 

Consists of four teat cup assemblies each having a 

rubber liner and connected to vacuum by rubber 

tubes and claw. The air admission hole to stabilise the 

vacuum must be kept clear. The cluster which 

attaches to the cow, consists of four teat cup 

assemblies a claw, a long milk tube. Teat cup shells are 

normally made of stainless steel, Plastics or a 

combination of plastics and metal are also used. The 

liner is a flexible rubber sleeve having a mouthpiece, 

and when assembled in the shell under tension, forms 

an annular space between the liner and shell. The teat 

cup assemblies are connected by short to stabilise the 

vacuum in the teat cups during milking, the claw has 

a small air admission hole, about 0.8 mm in diameter, 

which admits approximately 7–8 litres of air/min into 

the bowl of the claw. This air helps to carry the milk 

away, preventing flooding and violent vacuum 

fluctuations. The claw is made of plastics, and usually 

weighs about 0.25 kg and the total all up weight of a 

milking cluster is about 0.5 kg. The weight of a 

milking cluster is important and the correct weight 

relates to the design of liners. Too little weight gives 

incomplete milking  because of high levels of stripping, 

too much weight will result in milking units falling 

off during milking. The bore of the rubber short milk 

tubes should not be less than 8 mm and the short 

pulse tubes not less than 5 mm, and the long milk tube 

should not be less than 12.5 mm. The effective claw 

bowl volume should not be less than 80 ml. 

     
Figure 3. Teat cup and cluster Assembly 

      

Table 1. Selection of appropriate variant for efficient 

and gentle milking. 

Variants Selection decisions 

Size of teat cup liners Dia. 19mm, 23mm, 

25mm 

and 27mm 

Vacuum level Ranges from 40-50 kPa 

Type and length of 

stimulation phase 

Conventional or 

European. Time in 

minutes 

Weight of milking 

cluster 

Ranges from 1.5-3.5kg 

Milk capacity of claw 

piece 

200 cm3 or 300 cm3 

Way to attach milking 

unit 

From the side of animal 

or 

from the hind legs 

Milking with one or two 

milking cluster per 

bucket 

Requirement of dairy 

farmer and capacity of 

machine 

 

     
       Vacuum gauge                Air Hoses 

 

           
        Milking Claw                 Milking Bucket 

Figure 4. Different parts of mobile 

bucket milking machine 
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The following methodology was adopted: 

▪ A herd of 12 buffaloes will be machine milked 

for full lactation period; 

▪ Suitable sizes of teat cup liners will be 

determined among the available liners of 19, 23, 

25 and 27 mm in diameters; 

▪ Suitable weight of the milking cluster will be 

determined among the available clusters of 1.8, 

2.1 and 2.6kg; 

▪ Milking will be performed two times in a day 

(Morning and Evening) with even milking gap. 

The instantaneous increase in milk weight will 

be measured with time; 

▪ Milking with one and or two clusters per 

bucket will be performed. Milking will be made 

on different vacuum levels. The most 

appropriate vacuum level will be determined; 

▪ Any changes occurring in the teats after 

milking will be examined; and 

▪ Alternate washing of the machine will be 

performed with an alcalic rinsing agent in the 

morning and an acidic rinsing agent in the 

evening. 

III.  WORKING 

 

The principle of cycle operated machine milking is to 

extract milk from the cow by vacuum. The machines 

are designed to apply a constant vacuum to the end of 

the teat to suck the milk out and convey it to a 

suitable container, and to give a periodic squeeze 

applied externally to the whole of the teat to maintain 

blood circulation. When operator start cycling the 

manual force is get applied on the pedal so that the 

driving sprocket is start rotating. This power is 

transmitted to the driven sprocket by means of chain 

drive system. The shaft is connected to the driven 

sprocket starts rotating; the disc also rotates which is 

attached at the end of shaft. This rotary motion of disc 

is converted into reciprocating motion of the vacuum 

pump through linkages. 

 
            Fig 2: Working of Milking machine 

 

 This reciprocating motion of vacuum pumps sucks 

the air present in the storage tank and release into the 

atmosphere and creates vacuum in the storage tank. 

Generally the vacuum pressure of 400 mmHg is 

required and when it obtained the teat cup and cluster 

assembly is attached to the cow teat. After proper 

attach of assembly open the cock and due to the 

negative pressure difference in cows udder and storage 

tank the milk is extracted and store into storage tank. 

 

IV. CALCULATION 

 

Design of lever 

Force acting on lever is determined; the cross section 

of lever is subjected to bending moment. The cross 

section at which the bending moment is maximum 

can be determined by mending moment diagram. The 

bending moment is maximum at section XX and it is 

given by 

Mb=P*L 

 

=490.5*150 

=73557 N-mm 

=73.557*103 N-m 

The cross section of the lever can be rectangular, for 

rectangular cross section 

 

I=                                 and y==  
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Where 

b = distance parallel to the neutral axis 

d = distance perpendicular to the neutral axis. Assume 

dimension d is taken as fourth of b 

d=2b or d=4b (empirical relation) d=4*7 

d=28 mm 

 

I=                             and y= 

I= (7*283)/12 = 

 

=12805.33 mm4 =14 mm 

Using the above proportion, the dimension of the 

cross section of the lever can be determined by 

 

b=  

=  

=80.44 N/mm2 

Design check for safe 

 

Assume factor of safety = 2 (PSG Design data book) 

b=  

 

=150 N/mm2 

As obtained value is less than design value i.e. 80.44 

N/mm2<150 N/mm2 

Hence, design of lever arm is safe. 

 

V. RESULTS AND DISCUSSION  

 

The milk buffaloes of this study in the beginning of 

the experiment were much nervous and shy due to 

unfamiliar milker and noise of the machine pump. 

However, the animals used to machine milking after 

4-5 milking. The response of buffaloes to machine 

milking with different variables is summarized as 

under: 

 

A. Size of teat cups liners for water buffaloes 

The best suited size of teat cup liner for the milked 

animals was 25mm in diameter among the liners used 

(19mm, 23mm, 25mm and 27mm). All test buffaloes 

with long and short teats could be milked extremely 

well using this liner. The 25mm dia. liner was used 

throughout the experiment period. 

 

B. Vacuum level 

Different vacuum levels were set for single and double 

clusters using vacuum control valve. The pulsation 

ratio and pulsation rate of the pneumatic pulsator was 

60:40% and 60 per minute, respectively. The vacuum 

level 46-48kPa and 44-46kPa gave maximum milk 

yield (0.807 and 1.086 liters per minute) for single and 

double clusters, respectively (Table-2). 

 

C. Type and length of stimulation phase 

The milk let down was achieved by stimulating teats 

for two minutes and stripping the first jets into the 

buffalo’s mouth. 

 

D. Weight of milking cluster 

The weight of the milking cluster has decisive 

influence on the milking results. Three different 

clusters weighing 1.8, 2.1 and 2.6kg were used. The 

1.8kg cluster was having light teat cup shell and 

plastic claw piece. The disadvantage of this cluster was 

that the liners climbed up the teat contraction, 

resulting in long milking time and low milk output. 

The 2.1kg cluster was having light teat cup shells and 

stainless steel claw piece. This cluster proved to be 

superior for the smooth and sponge like teats. The 

2.6kg cluster had normal teat cup shell and stainless 

steel claw piece. The problem faced was its adhesion 

and stretching. 

 

E. Milk capacity of claw piece 

The claw piece having volume of 300 cm3 gave the 

best results. 

 

F. Way to attach milking unit 

All the animals were milked from the side of the 

animals. 
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G. Milking with one or two milking cluster per bucket 

This depends on the requirements of dairy farmer and 

the capacity of machine. During this experiment the 

animals were milked using single and double clusters. 

 

Table 1. Selection of appropriate vacuum level using 

single and double cluster milking. 

 

Nature 

of 

milking 

Vacuum 

level 

(Pressure) 

(kPa) 

Average milk 

yield per 

minute 

(Liters/minute) 

 

 

Single cluster 

42-44 0.71

1 

43-45 0.78

6 

44-46 0.79

2 

46-48 0.80

7 

47-49 0.72

4 

 

 

 

Double cluster 

41-43  

41-43 0.72

6 

42-44 0.92

7 

43-45 0.96

4 

44-46 1.08

6 

45-47 0.98

1 

 

VI. CONCLUSION 

 

The equipment is useful for removal of milk by 

utilizing less energy gives better performance. After 

making this innovative system, we conclude that this 

system totally operated on man power. Therefore no 

requirement of energy means type of system is useful 

for save natural energy source. System gives better 

performance considering manual milking machine. 
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ABSTRACT 

 

In India Weed control in crops is major problem. Generally Indian farmer use traditional way for doing 

fieldwork that is weeding is done by bulls or workers with the help of khurpi. This method is useful but it is 

very demanding of labour. To overcome this problem we introducing an alternative solution that is “power 

weeder”. This power weeder will remove grass between two rows and also do the seed sowing operation. We 

will use rotary adjustment for doing weeding as well as cultivation which is power operated.  With the help of 

this machine we are trying to reduce human efforts with less maintenance cost. Main benefit is reducing labour 

cost by reducing the number of labours with less time consumption. The same machine is also used for  

sowing .The approach of this project is to develop the machine to minimize the working cost and also to reduce 

the time for  seed sowing operation by utilizing engine energy to run the  machine. 

Keywords: Power Weeder, Weeding Efficieny, Seed Sowing, Row Spacing. 

 

I. INTRODUCTION 

 

to Weeds are the most rigid and excessive biological 

constraint to crop production, and it cause viewless 

damage till the crop is harvested. The compositions of 

weeds are dependent on soil, climate, cropping and 

management factors. Valuable share of farmer’s time 

is wasted for weeding of crops. A weed is unwanted 

plant which is grow at wrong place at wrong time and 

which is harmful to crop. It is a plant that emulate 

with crops for water, nutrients and light. This can 

reduce crop production. Weeding is an important but 

equally labour intensive agricultural unit operation. 

Presently agricultural sector requires chemical free 

weed control that gives food safety. Consumers 

require high quality food products and special 

attention towards food safety. Weed management is as 

old as agriculture itself, but the methods and concept 

of controlling weeds have changed over the years.The 

process of removing unwanted plants in the field 

crops is called weeding. The process of removing 

unwanted plants in the field crops is called weeding... 

This project aims in the design and fabrication of a 

machine which is used to remove the weeds and 

sowing  too which makes it multipurpose. 

 

II. PROBLEM IDENTIFICATION  

 

Weed and seed sowing management is one of the 

tedious operations in vegetable production. Weeds are 

normally removed with the help of chemicals which 

can cause harm to the crops too.Power weeders are 

available but are not multipurpose.  

 

III. LITERATURE REVIEW 

 

Weed control is becoming an expensive operation in 

crop production .Mechanical weeding is preferred to 

chemical weeding because weedicide application is 

generally expensive, hazardous and selective. Besides, 
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mechanical weeding keeps the soil surface loose by 

producing soil mulch which results in better aeration 

and moisture conservation.[1] 

 

Kepner et al. (1978) claimed that mechanical method 

of weed control is the best with little or no limitation 

because of its effectiveness.Wearing is a general 

phenomenon in power rotary weeder that arises due 

to friction between soil and parts of machine. 

Wearing is observed mainly in rotary blades because it 

cuts the soil and penetrates into the soil. Mass of 

blades is taken before and after the performance 

operation.[2] 

 

Commonly three types of blade geometries are used as 

blades for weeders and tillers namely, L-shaped 

blades, C-shaped blades and J-shaped blades. so they 

are recommended for penetration in hard field and 

better performance in heavy and wet soils. The J-

shaped blades are used for loosening, destroying the 

soil surface compaction and giving better ventilation 

to the soil, generally used for tilling hard and wet soils 

L-shaped blades are the most common widely used for 

the fields with crop residue,removing weeds.[3] 

A study was undertaken on performance evaluation of 

wet land weeder for paddy. The main emphasis of the 

study was the evaluation of wet land weeder i.e. 

computation of field capacity, field efficiency, 

weeding index, performance index, plant damage in 

percent and fuel consumption.[4] 

 

This research paper presents design modification in 

multipurpose sowing machine. In this they present 

that for sowing purpose we import the machinery 

which are bulk in size having more cost. To prevent 

this they design multipurpose sowing machine which 

consists of hopper, seed metering mechanism, ground 

wheel, power transmission system, seed distributor, 

and tiller. In this they design model on PRO-E 

software.  the working is very simple as the blade 

rotates it directly transmit motion to ground wheel 

which directly connected through main shaft. . When 

the ground wheel rotates the main shaft also rotates 

with the help of power transmission system. The 

scoops collect the seed from hopper and leave it inside 

the seed distributor.The tiller is having very good 

contact with ground.[5] 

 

Storage device is one of the important device system. 

And is designed according to weight sustained by the 

robot as well as the required capacity for planting. 

This component is stationary to bottom of this tank 

seed sowing disc is arranged. This disc serves the 

function of distriubution  of the seed , as for each 

complete rotation of the rotating wheel, only one seed 

fall from the tank. Also number of seed falling from 

tank varied according to requirements. This disc 

evenly opens the way to seed hence planting is done 

smoothly and accurately.[6] 

 

IV. OBJECTIVES  

 

1. To design and fabrication power weeder for inter 

row crops whose distance between two rows is  20 

inch.  

2. To reduce use of harmful pesticides for weed 

control.  

3. Reduce process time.  

4. To fabricate a power weeder with sowing 

capability which will make it a multipurpose  

machine. 

 

V. DESIGN CONCEPT 

 

 
Figure 1 
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VI. POWER REQUIREMENT 

 

To calculate the power requirement of the weeder, 

maximum soil resistance is taken as 0.5 kgf/cm2. The 

speed of operation of the weeder is considered as 0.7 

ms-1 to 1.0 ms-1. Total width of coverage of cutting 

blades is in the range of 12 to 30 cm. The depth of 

operation is considered as 4 to 7 cm, transmission 

efficiency is 82%. 

Pd = (SR x d x w x v)/75 hp 

where,  

SR = soil resistance, N/mm2  

d = depth of cut, cm  

w = effective width of cut, cm  

v = speed of operation, ms-1  

Hence, power requirement is estimated as 

Pd = (0.5 x 8 x30x1)/75 hp = 1.6 hp = 1.26 Kw 

 

Total power required  

The total power required is estimated as 1.95 hp as 

follows 

where,  

Pd = Power required to dig the soil:  

η = Transmission efficiency.  

Thus, a prime mover of 1.49 kW (2 hp) was required 

for this weeder. 

 

VII. WORKING 

 

1. Initially start the engine with the help of handle. 

We used the 2 hp petrol engine.  

2. The rotary blades are used for the forward 

movement of the machine.  

3. Chain drive is used to transmit power from engine 

to rotor shaft.  

4. The blades are mounted on the front side of the 

machine. When blades starts rotating forward 

motion occurs.  

5. Hence weeding is done with less effort and less 

cost.  

 

6. Hopper containing seeds provides them to seed 

distribution wheel which drops seed at equal 

distance as the  machine moves forward. 

7. Seed distribution wheel is rotated by means of 

chain drive connected to the rear wheel shaft of 

weeder.  

 

VIII. CONCLUSION 

  

The main conclusion is as follows:  

1. The machine requires one operator for operating 

the machine.  

2. The machine can be used to a minimum 21 inch 

row spacing.  

3. The average depth of operation was 20 mm. 

effective width of cutting tool is 11 inch.  

4. Labour requirement in case of power weeder is 

least.  

5. Overall working of power weeder was satisfactory, 

trouble free and smooth, there was no breakdown 

and accidental incident during operation. 
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ABSTRACT 

 

This paper reports of design  of manual block-making machine; it is a small fraction of a bigger research-study.  

the various components that make up the final design was done in order to establish the forces, stresses and 

dimensions. The provision of manure is one the most basic demand of a Farmer all over the World. It is one the 

most important challenges a farmer faces in his life.  The problem of good manure varies from place to place. A 

good farmer provides, manure to the farm which gives good cultivation. In the developed world the problem is 

less pronounced, but in the developing nation like Nigeria and India, the problem of farmer is more 

pronounced. There is about million farmer units’ deficit in Nigeria and India. Therefore, the production of high 

quality and affordable manure is paramount to solving farming problems in developing countries especially in 

Nigeria and India. Thus, research was about designing and construction of a multipurpose machine that 

produces high quality manure bricks for low cost farming. That is, for low income communities/earners. The 

constructed compressive earth brick (CEB)/block making machine can produce on average a total of 300 bricks 

per day. Thus, the machine is very affordable for small scale enterprise (SSE). Bricks or blocks produced by 

using this block machine are relatively cheap for those in rural areas and for low income earners.   

Keywords: Compressive Earth Bricks, Bricks, Blocks, Bio-degradable waste. 

 

I. INTRODUCTION 

 

It is well known that proper and complete 

development is one of the most important issues in 

the world at present days, involves to build our 

communities in such a way that , we make an impact 

on the environment through how we survive our lives. 

In past years, the use of solid waste derived from 

agricultural products as extender in the manufacture 

of blended mixture of manure and soil has been the 

focus of researchers in the agriculture sector.  

 

The Eco-bricks mission is to provide a highly 

economical solution to a waste problem while helping 

to curb a destruction of the local environment caused 

by clay quarries. The bricks are using 75% cow 

manure. Eco-bricks claim that process will raise 

participating farmer income by 53% which will help 

to raise quality of life. 

 

 
Figure 1. Design Model 
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II. LITERATURE REVIEW 

 

[1]V.S.R. Pavan Kumar Rayaprolu et. al.(1)  Presented 

result on study of cow dung ash (CDA) as 

supplementary cementing material in mortar and 

concrete. They highlighted the significance and 

necessity of consumption of these waste materials for 

the manufacturing of sustainable concrete for 

construction of green buildings in future. 

 

[2]T. Omoniyi, S. Duna, et al.(2). They studied on the 

topic Compressive Strength Characteristic of Cow 

dung ash blended cement Concrete. This reports on an 

investigation into the use of cow dung ash as 

Supplementary Cementitious Material in concrete. 

Cement was replaced with cow dung ash  up to 30% at 

5% interval. Setting times  and slump test were carried 

out on the fresh cement/CDA blended paste and 

concrete respectively.  

 

[3] Peter Paa-Kofi Yalley, (3)he studied and research 

on the topic based on Strength and Durability 

Properties of Cow Dung Stabilized Earth Brick. This 

research, reports on the investigation into the strength 

and the durability properties of earth brick stabilized 

with Cow dung. A local earth was stabilized 

chemically by Cow dung. A best compressive strength 

at the dry state and after 15 minutes of immersion in 

water was obtained with cow dung stabilization at 

content of 20% by weight of earth. Bricks stabilized 

with 20% Cow dung contents by weight of earth has a 

dry and wet compressive strength of 6.64 and 

2.27MPa respectively. 

 

III.  METHODS AND MATERIAL  

 

Methods 

• Pick up dry manure (cow dung , worm compost, 

sludge) in Pan using a spade and mixing the soil 

with the addition of water and properly mixing 

it. 

• After mixing the dry manure , farming soil and 

water together the obtained mixture is then put 

into moulding blocks for making bricks 

• After filling up the blocks the punching press is 

done over it. 

• After punching the manure mixture the punch 

is unloaded and then the tray is pulled off. 

• The wet bricks is then kept in the open air with 

sunlight and as soon as the bricks get dry it Will 

form the stiff and easy to break bricks. 

 

IV. EXPERIMENTAL SET-UP 

 

 
Figure 2. Punching plate 

 

 
Figure 3. Moulding block 
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Figure 4. Brick moulding  equipment. 

 

 

V. CHEMICAL COMPOSITION OF MANURE (COW 

DUNG) 

 

Table 1 

Elements Na K Ca Mg P N Zn 

Percentage .08 .3 1 .48 .84 1.37 286 

 

VI. RESULTS 

 

✓ On the basis of results obtained, the compressive 

strength vary with certain relation with the 

percentage of manure, soil and water  in it, so we 

conclude that specimen  soil 15% is best suitable  

✓ The optimized mixed proportion  is Manure 75% , 

Soil 15%, water 10% is best suitable to form brick. 

✓ It is use for easy transportation and it is also use to 

provide compress and maximum quantity of 

manure in a sack to the farmer.  

 Figure 5 

 

VII. CONCLUSION 

 

Manure brick making machine can be produced from 

locally available mild steel to meet the specifications 

of imported Brick making machine. The moulded 

bricks are reasonable strong, hard,easy to break for 

farming purposes and environmental friendly. Thus, 

they are suitable for use for Farming , Horticulture 

and compress the manure waste or biodegradable 

waste 
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ABSTRACT 

 

Maximum accidents in vehicles happen because of failure of braking systems. The manual technique of 

applying brakes is always hazardous as it leads to accidents. Oblivion of the driver, letdown in the connections 

of braking systems, road situations, the uncontrollable speed of the vehicle and manual process of braking 

systems are the causes of accidents. It is essential to control brakes automatically through electronics devices to 

reduce the accident problems. In this research paper we recommend an operational methodology for automatic 

control of braking method to avoid accidents. This project describes about an electromagnetic braking system 

which is controlled by sensor and microcontroller. The project is made using sensor and it is controlled by 

microcontroller. Sensor fixed in front portion of the model. The sensor gets the data from surrounding area 

through fixed sensors on the model. The sensor sense the obstacle and actuate the electromagnetic brake. 

Keywords: Automatic Braking System, Electromagnetic Brakes , Sensors. 

I. INTRODUCTION 

 

The most reliable braking system available today are 

the disc braking system .Electromagnetic Braking 

System is high-tech braking system use in small & 

heavy vehicle like car, jeep, truck, busses etc. Electro-

magnet braking system is a combination of electro-

mechanical Concepts. In this project we minimize the 

brake fail to avoid the accident. It also reduces the 

maintenance of our braking system. It is our new idea 

& new concept those we present in model form. 

 

In driving cars , brake pipe leakages may occurs major 

accidents because all the liners are not in condition to 

work properly due to their low oil pressure to 

expanding the liners. But in our electro-magnetic 

brake system we performing individual braking 

system .This method is very protective method for 

avoiding accident .In case of any individual brake fail 

the whole braking system does  not fail which is not 

possible in case of oil braking and air braking system. 

This is biggest advancement in our project so we 

implement it in prototype model and  explaining our 

project idea and concept with the help of model. 

 

The major components which are going to be use in 

our project are disc brake plate, disc liner, braking coil, 

tension spring, battery(minimum 12 volt), SCR, 

transformer, led, relay, diode, bridge rectifier, 

transistor, capacitor . 

 

The objective of the invention is to provide efficient 

and fail proof reliable braking. In November 1988 layh 

invented electro magnetic braking system. In our 

project we are using SCR which was not in Layh’s 

system as additional modified component. Due to SCR 

we are able to control the braking force in a 

proportionate manner. 
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II.  METHODS AND MATERIAL  

 

The electromagnetic braking work on the 

electromagnetic principle. The principle of braking in 

road vehicle involves the conversion of kinetic energy 

into thermal energy (heat).Electromagnetic brake 

work in a relatively cool condition and satisfies all the 

energy requirement of braking at high speed, 

completely withought the use of friction. 

 

At the initial condition the supply from battery come 

to SCR but not reaching to electromagnet due to SCR 

properties. Which in off condition unless and until it 

recames the gate supply, when we will press the brake 

pedal or lever, it move the plunger in potentiometer. 

Which causes the resistance in the circuit are 

decreases. Which result in get current flow due to the 

characteristics of SCR as the gate current increases the 

output SCR also increases in the directly proportional 

manner. This implies that more press the pedal the 

more current will flow through the circuit. This is 

received by electromagnetic field developed. Which 

causes the iron plate to get attract to each other. Due 

to SCR, the suddenly braking is prevented, so 

gradually braking is possible.  

 

As the current is circulated through the coil. It 

converts the soft iron core in to an electromagnet. The 

plate attached to the electromagnet also get 

magnetized which causes the iron plate to attract 

towards each other as the magnetic force exceed the 

spring force. The movable plate starts moving toward 

the fixed plate. Due to this moment liners get in 

contact with the disc. As the liner and disc comes in 

contact with each other the frictional force is 

developed which result in braking action to take place. 

 

In electro-magnetic braking system we used silicon 

control rectifier (SCR) TYN 612 of (2.5 Amp) in our 

project we fired the gate pulse of SCR and gives the 

output of SCR to electro-magnet for performing the 

brake on disc. This SCR provides high current to our 

electro-magnetic attract the iron brake pad 

onward .this method rotating motion of wheels. In 

our project we design electro-magnetic coil attach 

with liner system.   

 

In this braking system, individual braking is used 

which minimize the failure of braking system. This 

method is very protective method for avoiding 

accident. In case of brake fail, other brake works but 

in oil brake system & air brake system it is not 

possible. This is biggest advancement in this 

electromagnetic brake system. so we implement this 

idea in prototype model and explaining our project 

ideas and concepts 

 
Figure 1 

 

COMPONENTS USED IN ELECTRO-     MAGNETIC 

BRAKE 

 

• DISC 

The disc brake is a device for slowing or stopping the 

revolution of the wheel. A brake disc typically made 

of cast iron or ceramic composites(including carbon, 

kevlar and silica), is connected to the wheel . To stop 

the wheel, friction material in the form of brake pads 

is force mathematically, hydraulically, pneumatically, 

or electromagnetically against both side of the disc. 

Friction causes the disc and attach wheel to slow or 

stop. 

 

Various higher performance brakes have holes drilled 

through them. This is recognized as cross-drilling and 

was initially done in the 1960s on racing cars. Brake 

pads will outgas and under use may create boundary 

layer of gas between the pad and the disc hurting 

braking performance. Cross-drilling was created to 
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deliver the gas someplace to escape. Although modern 

brake pads seldom suffer from out gassing problems, 

water residue may build up after a vehicle passes 

through a puddle and impede braking performance. 

For this reason, and for heat intemperance purposes, 

cross drilling is still used on some braking components, 

but is not favoured for racing or other hard use as the 

holes are a cause of stress cracks under severe 

situations. 

 

Discs may also be positioned, where narrow channels 

are machined into the disc to aid in eliminating dust 

and gas. Slotting is the preferred method in most 

racing environments to eliminate gas, water, and de-

glaze brake pads. Some discs are together drilled and 

slotted. Slotted discs are generally not used on 

standard vehicles because they rapidly wear down 

brake pads; however, this elimination of material is 

helpful to race vehicles meanwhile it keeps the pads 

soft and evades vitrification of their surfaces. 

 

On the road, drilled or slotted discs still have a 

positive effect in damp conditions because the holes or 

slots avoid a film of water building up among the disc 

and the pads. Cross drilled discs will ultimately crack 

at the holes due to metallic fatigue. Cross-drilled 

brakes that are factory-made poorly or subjected to 

high stresses will crack ample faster and further 

severely. 

 

New technology now permits minor brake systems to 

be fitted to bicycles, mopeds and nowadays even 

mountain bikes. The market for mountain bike disc 

brakes is very huge and has enormous variety, ranging 

from simple, mechanical (cable) systems, to highly 

costly and too powerful, and 6-pot hydraulic disc 

systems, usually used on downhill racing bikes. 

Improved technology has seen the formation of the 

first vented discs for usage on mountain bikes. The 

expelled discs are similar to that seen on cars and have 

been introduced to help stop heat fade on fast alpine 

descents. The first use of disc brakes on mountain 

bikes utilized mechanical braking systems which did 

not offer solid braking power, which is why disc 

brakes were not popular among mountain bikers until 

hydraulic disc brakes were presented. Most mountain 

bike brake rotors are made from stainless steel and are 

very thin. Some use a two-piece floating rotor style 

and some lightweight rotors are made from 

aluminium. 

 

Disc brake discs are generally manufactured out of a 

material entitled grey iron. The SAE keeps a 

specification for the manufacture of grey iron for 

various applications. For normal car and light truck 

applications, the SAE specification is J431 G3000 

(superseded to G10). This specification orders the 

accurate range of hardness, chemical configuration, 

tensile strength, and other properties necessary for the 

future use. 

 

Discs are usually broken in one of four methods: 

warping, scarring, cracking, or excessive rusting. 

Service shops will sometimes respond to any disc 

problem by exchanging out the discs totally, this is 

done mainly where the cost of a new disc may 

actually be lower than the cost of labour to reappear 

the original disc. Mechanically this is pointless if the 

discs have not yet got manufacturers minimum 

thickness and it is risky to use them, or vane rusting is 

not simple (ventilated discs only). All leading vehicle 

manufacturers indorse brake disc skimming (US: rotor 

turning) as a solution for lateral run-out, vibration 

issues and brake noises. The milling process is 

performed in a brake lathe, which eliminates a very 

thin layer off the disc surface to clean off minor 

damage and restore uniform thickness. Milling the 

disc as necessary will make the most of the mileage 

out of the present discs on the vehicle. 

1) Warping 

2) Scarring 

3) Cracking 

4) Rusting 

 

• BRAKE PAD 
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The brake pads are intended for high friction with 

brake pad material rooted in the disc in the process of 

bedding while wearing consistently. Though it is 

usually thought that the pad material contacts the 

metal of the disc to stop the car, the pads work with a 

very thin layer of their individual material and 

produce a semi-liquid friction borderline that creates 

the genuine braking force. Of course, dependent on 

the properties of the material, disc wear amounts may 

diverge. The properties that control material wear 

include trade-offs between performance and 

permanency. 

 

The brake pads must usually be swapped regularly 

(depending on pad material), and most are well-found 

with a method of warning the driver when this needs 

to take place. Approximately thin piece of soft metal 

that causes the brakes to squeal when the pads are too 

thin, while others have a soft metal tab rooted in the 

pad material that closes an electric circuit and lights a 

warning light when the brake pad gets thin. Further 

expensive cars may use an electronic sensor. 

 

While almost all road-going vehicles have only two 

brake pads per calliper, racing callipers consume up to 

six pads, with varying frictional properties in a 

staggered pattern for optimum performance. 

 

Initial brake pads (and linings) contained asbestos. 

When working on an older car's brakes, care must be 

taken not to inhale any dust existing on the calliper 

(or drum). While newer pads can be made of exotic 

materials alike ceramics, Kevlar and other plastics, 

care to circumvent inhalation of brake dust produced 

during operation should still be practiced no matter 

what materials are employed. 

 

• MAGNETIC COIL 

An electromagnetic coil (or simply a "coil") is made 

when a conductor (usually a solid copper wire) is 

coiled around a core or form to generate an inductor 

or electromagnet. One loop of wire is usually referred 

to as a turn, and a coil consists of one or more turns. 

For use in an electronic circuit, electrical connection 

terminals called taps are often connected to a coil. 

Coils are frequently coated with varnish and/or 

wrapped with insulating tape to provide additional 

insulation and protected them in place. A completed 

coil assembly with taps etc. is often called a winding. 

A transformer is an electromagnetic device that has a 

primary winding and a secondary winding that 

transfer’s energy from one electrical circuit to another 

by magnetic coupling without moving parts. The term 

tickler coil generally refers to a third coil placed in 

relation to a primary coil and secondary coil A coil tap 

is a wiring feature establish on some electrical 

transformers, inductors and coil pickups, all of which 

are sets of wire coils. The coil tap(s) are points in a 

wire coil where a conductive patch has been visible 

(usually on a loop of wire that extends out of the main 

coil body). As self initiation is larger for larger coil 

diameter the current in a thick wire tries to flow on 

the inside. The ideal use of copper is achieved by foils. 

Sometimes this means that a spiral is a better 

alternative. Multilayer coils have the difficult of 

interlayer capacitance, so when multiple coatings are 

needed the shape needs to be radically changed to a 

short coil with many layers so that the voltage among 

consecutive layers is smaller (making them more 

spirals like). 

 

• SOFT IRON CORE 

The magnetic core is a key factor in electrical and 

electromechanical devices such as electromagnets, 

transformers, and inductors. A magnetic core is a 

magnetic material with a high magnetic absorptivity, 

but are usually chosen to be magnetically 'soft', that is, 

they are made of materials that do not sustain a 

significant magnetic field when outside field is 

detached, unlike 'hard' magnetic materials. 

 

The use of a magnetic core can extremely concentrate 

the strength and rise the effect of magnetic fields 

produced by electric currents and permanent magnets. 

The properties of device will rest on crucially on the 

following factors: 
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a. The geometry of the magnetic core.  

b. The amount of air gap in the magnetic circuit.  

c. The properties of the core material  

d. The operating temperature of the core.  

 

III. RESULTS AND DISCUSSION  

 

The general braking system used in today’s vehicle of 

pneumatic or hydraulic. But in hydraulic and 

pneumatic there is chance of failure by leakage in tube 

or pipe carrying air or hydraulic fluid. These cause an 

thousand of accident on roads every year. This causing 

dead and economical loss .thus we decide to overcome 

this problem by using electromagnetic principle. 

Replace hydraulic or pneumatic system by electro 

magnetic system. In electromagnetic braking system 

there is less failure as no chance of leakage. 

 

In this project we decide to use general disc brake. 

Which operate by electromagnetic force to run this 

system, we use the system consist of electromagnetic 

coil aligned with the disc brake arrangement circuit 

control  the current flow to the electromagnetic 

which is control by brake pedal. Electromagnetic 

arrangement produces the force according to the 

current it receives. Brake gets applied according 

current given. 

IV. CONCLUSION 

 

The electromagnetic braking system can be 

implemented in the bike, car, bus, truck etc. It is 

mostly implemented in the places where braking at 

high speed is needed. It is also used with the 

combination of ABS (anti lock braking system). It is 

definitely overcome the drawback of the hydraulic, 

pneumatic and mechanical braking system. It is very 

effective due to its individual braking system. The 

chances of breakdown are very less compare with 

other braking systems. 
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ABSTRACT 

 

Nowadays machines are widely controlled by embedded system, for this an effective control of machines are 

necessary. Our project can easily rotate and drill in any direction, Materials like plastic, wood and light metals 

can be drilled with this machine. In previous researches there were alignment problems. We can drill holes 

horizontally, vertically and upside down. This project uses hinges with motor and supporting structure. Our 

project deals with an interesting manner of drilling system using ATMEGA328 microcontroller and HC-05 

Bluetooth serial communication module. 

Keywords : Drilling Machine, Automated, Bluetooth Module, Microcontroller 

 

I. INTRODUCTION 

 

Drill machines have been important part of every 

industry. Drilling holes in parts, sheets & structures is 

a regular industrial work. Well aligned and perfect 

drilling needs fixed and strong drills. While drilling, 

some parts cannot be drilled using fixed drills due to 

low space between drill bit and drill bed. In such cases 

we need to use hand drills but hand drills have 

alignment problems while drilling. So here we 

propose a 360º flexible drilling machine that can be 

mounted on table and can be used to drill holes 

horizontally, vertically. So, this makes it possible for 

easy drilling even in complicated parts and surfaces. 

 

Drilling Machine Construction 

The important parts of a drilling machine are a base, 

column, drill head and spindle. The base is made of 

cast iron and may rest on a bench, pedestal or floor 

depending upon the design.  The column is mounted 

vertically upon the base. It is a accurate machine and 

the table can be moved up and down on it. The drill 

spindle, an electric motor and the  

 

Mechanism are meant for driving the spindle at 

various speeds and are mounted on the top of the 

column. The power is transmitted from the electric 

motor to the spindle. 

 

Drilling Machine Working Principle 

The working principle of this flexible drilling machine 

is initially started by connecting wires to 12V battery 

and then pairing machine with Bluetooth module. 

Machine consist of four D.C motors for rotating drill 

bit, chuck and to move connecting arm up and down 

and to give machine a full 360° rotation. 

 

II. METHODS AND MATERIAL  

 

Our project can easily drill at any direction. Due to 

this job setting operation is not complicated as well as 

it reduces the setting time for the operation. It also 

takes into consideration the most effective method of 

controlling the drilling machine by bluetooth module. 

Materials like wood, plastic and light metals drilled 

with this drilling machine. While drilling the work 
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piece should be fixed on the work table. As the 

machine tool exert Vertical pressure to original a hole 

it loosely called a drill press. The Up/Down and 

rotating mechanism is available in this Drilling 

Machine. These arms are made up of mild steel. The 

parameters in the subgroup is called the degrees of 

freedom of the joint. 

 

DESIGN CONCEPT 

 

 
Figure 1 

 

CALCULATIONS 

 

Length of arm 1 = 450 mm 

Length of arm 2 = 370 mm 

Length of base   = 300 mm 

Motor 1: - Speed (N) = 500 RPM 

P= 2πNT/60 

60= (2*π*500*T)/60 

T= 1.45 N-m 

Motor 2,3,4: - Speed = 300 RPM 

P=2πNT/60 

= (2*π*300*T)/60 

T= 1.90 N-m 

III. CONCLUSION 

 

1. A number of holes can be drilled with this simple 

unit in 360 degree. 

2. It is economical and efficient. 

3. It becomes relatively cheap when compared to 

other units considering iths use and cost of 

project. 
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ABSTRACT 

 

The Solar Panels Farms are generally situated in dirt and dust areas which is mostly in case of tropical countries. 

The performance of solar panels depends on various factors, the power generated by farm can decreased if there 

is dust and dirt on panels and this is the main factor for reduction in efficiency of PV panels. One can generally 

assume a reduction of about 40% - 50%, if the panels are not clean properly for 1-2 months. So to overcome this 

problem and to increase the efficiency of power production cleaning of module on regular basis is necessary. To 

clean the dust, an automatic cleaning robot is developed, which will clean the panels on regular interval of time. 

The mechanism is based on control circuit, DC motor to clean the panels. The paper provides you with the idea 

how the robot will work and its effect on the energy production by solar farms. It will also to help to 

understand the problem arise due to not cleaning of solar cells.  

Keywords: Solar Panels, Energy loss, Design, Cleaning. 

 

I. INTRODUCTION 

 

The robots are alternative method to the conventional 

methods and they are design so to avoid the wastage 

of water and to reduce the human effort to clean solar 

modules, but also labour-intensive, method of sending 

human workers to hose and wipe down panels 

manually or use a truck-mounted sprayer to do so., 

Dirty panels produce less electricity, so to increase the 

production of electricity cleaning of panels should be 

must, but the need to use water for cleaning those 

panels, especially in dry regions, makes even a clean 

power project less eco-friendly. In certain remote 

corners, the water digged out from the ground is too 

brackish for use and also it contains the corroded 

elements, if not being treated properly, due to this 

there is increase in production cost of a solar power 

plant. In dusty areas such as the Middle East and India, 

solar panels could lose electricity production by 10 % 

to 35 % over time if they are not washed on regular 

basis. There is increase in 2-3 % more electricity 

production than employing humans due to use of such 

robots, the challenge of Keeping solar panels dust free 

will grow as more solar power projects are built 

worldwide. The cheap labour and plenty of water 

supply will able to continue for making manual 

washing the low-cost choice for solar power plant 

owners. The natural way to clean is air; air flow 

removes a bulk of the dust while the brushes get rid of 

the rest. So to avoid the wastage of water, to reduce 

the human effort and time require cleaning the 

modules, a robot is developed which will help to clean 

the module on regular interval of time, and also it will 

overcome all the problems arise. The robot itself is a 

solar power charged but it will runs on two 12-volt 

lead-acid batteries at night. Solar electricity recharges 

the batteries during the day. The robot will clean the 

panels to and fro on regular interval of time. After 

completing its task the robot returns to a docking 

station and uses the rotational energy to get rid of the 

dust captured by the microfiber. With about one year 

of field data of its robots’ Hence this paper will help to 

get an idea and innovative method of cleaning solar 

panels automatically. 
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II. METHODS AND MATERIAL  

 

The solar panel was clean by using robotic arm and 

water sprinkle. The robotic arm consist of two dc 

motor of 100 rpm and two brushes which is mounted 

on two shaft of two dc motor which is perpendicular 

to the panel and other two dc motor of 30rpm 

arranged in the rack and pinion arrangement helps in 

moving the robotic arm throughout the panel area for 

cleaning purpose of the panel the submersible pump 

place in the water tank that provide water to the 

sprinkle which is fixed at the head of the panel for 

wet cleaning of the panel  the battery is provided to 

run the dc motors and the pump. 

 

 
Figure 1.  Front view of solar panel cleaning system 

 

Component specification 

Table 1 

S.N. Components Size(mm) Quantity 

1 Solar panel 666x560 1 

2 Robotic arm 572x50 1 

3 Brush Diameter(110), 

Length(133) 

2 

4 Rack 765 2 

 

DC motor Specifications: 

DC motor 30 rpm 

Motor Type           : DC with Gear Box, Metal Gears 

Base Motor           : DC 3000 RPM 

Shaft Type             :  Center, Circular 6mm Diameter 

with Internal Hole for coupling, 23 mm shaft length. 

Maximum Torque:  ~2.5 Kg-cm at 12V 

RPM                            :   30 RPM at 12V 

Weight                        :  145 Gms 

Max Load Current :   250mA at 12V-30RPM 

Power                         :  770 watt 

Horse Power            :  0.0010328 HP 

Dc Motor 100 rpm  

Shaft Type                : 6mm shaft diameter,                              

                                  23mm shaft length. 

Maximum Torque   : 1.2 Kgcm 

RPM                        :  100 

Weight                      :  125 gm 

Load current            :   300 mA at 12v  

Power                         :   1026.2 Watt 

Power in HP              :   0.0018659 

 

III. RESULTS AND DISCUSSION  

Figure  2. Voltage vs Time For dusted and Non-dusted 

solar panel 

Figure 3. Graph of Time vs Solar Radiation Intensity 
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Panel efficiency 

Date 5 march 2019 

Timing between 1-2 PM 

     Panel output  

For totally clean panel = 21.05 volts 

For dry dusted panel = 19.28 volts 

Hence  

Efficiency of panel =(21.05-19.28)/21.05*100 

  = 8.40 % 

Hence the efficiency loss due to dusted panel is 8.40% 

 

A. The Following are the Result Obtained after             

Analysing the Robot 

1) Single robot for single row ( row length doesn’t 

matters) 

2) Brush length can be adjusted according to panel 

width. 

3) Robot self charged from battery. 

4) Designed to run fully autonomous (No human is 

required) 

B. There are some Benefits also which are                   

stated as follows 

1) Improvement in performance of solar  

2) system 

3) Reduce cost of operations of solar                    

plants 

4) Extend lifetime of solar panels 

5) Make solar power plants greener. 

 

IV. CONCLUSION 

 

1. In that project we are saving time and money. 

2. In future it can reduce the weight and can made 

compact design of the system with the help of 

new technology. 

3. Due to use of robot cleaning mechanism the 

efficiency of PV panel increases. 

4. There is no labour requirement for cleaning. 

5. This project is used for both wet cleaning and 

dry cleaning process. 
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ABSTRACT 

 

Conservation of energy and improvement of efficiency has always been the major area of concern for the 

engineering this days. The conventional air compressor have high power consumption factor. Such air 

compressor is even bulky and can’t be afforded by individual. Such compressor has industrial application but 

can’t be used for domestic purpose. By this study we are trying to make a air compressor which use renewable 

source of energy and the compact size of air compressor makes it useful for domestic purpose. 

Keywords: Conservation, Efficiency, Compressor, Renewable, Domestic. 

 

I. INTRODUCTION 

 

According to the first law of thermodynamics, 

“energy can neither be created nor be destroyed; it 

can only be converted from one form of energy 

into another form of energy”. Solar panel used for 

running the air compressor works on the same 

principle, solar radiation would be absorbed by 

solar panel and would convert it into another form 

i.e. electrical energy. Such electrical energy would 

power the air compressor. The electrical energy 

generated from this panel would be stored in 

battery. 

 

II. METHODS AND MATERIAL 

 

Designing a compressor which had a compact size 

was important. Hence we have designed such 

compressor using a aluminum alloy which is light 

in weight and easy to machine for smooth internal 

finish. Using a light weight motor with high rpm 

has been used further the speed has been enhanced 

by using gear arrangement between motor and 

compressor. 

 

High rpm would lead in more liter per minute 

output. Solar panel used was of 100 watt which is 

sufficient for charging the battery in a good time. 

The panel was connected to a switch mode power 

supply, then battery. The entire setup runs with a 

power consumption of 48 watt.     

     

 
Figure 1 
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Figure 2 

 

 Piston Pin 

do=0.04×30 

=1.2mm 

≈1.5 to 2 mm ( according to availability) 

Displacement- 

=π/4×D^2×N×L×n. (N=250Rpm, n=1) 

=6185010.537mm^3/min 

=6.18 l/min. 

Time required filling up of tyre 

= 10/6.18 

=1.6 min/per tyre. 

Practical time taken = 3 min/per tyre 

 
Figure 3 

 

Calculations for compressor:- 

Sut of material from pg 44(db). 

Material- Aluminum Alloy 

SAE No 39 Ni 2mg 1.5 sut= 253 

Taking FOS=2 

σt =sut=253=126N/mm^2 

D=30mm ( inner diameter of cylinder) 

C= reboring allowance=0.8 

The thickness of cylinder- 

T= pmax×D+c/2σc. 

Pmax=1.10N/mm^2 (160psi) 

(1.1×30/2×126)+0.8 

≈1mm. 

Take stroke =1.15D 

=34.5mm 

≈35mm 

Swept volume- 

Vs=π/4×D^2×L=0.0243 

 

 

III.  RESULTS AND DISCUSSION 

 

The solar compressor designed by us has a efficiency 

of 6 litres/min and 0.0243m3 swept volume. The 

current rating for the compressor has been rated as 4 

ampere and battery rating has 12 volts. 

 

As the power rating is less than the industrial power 

compressor hence this compressor can be used by 

every individual. This compressor can be installed 

along the road side and hence air station can be 

installed as similar to petrol station. As this 

compressor doesn’t need large power supply this can 

be used at any remote places by using solar panel. As 

this setup has a less fabrication cost the entire setup 

can be purchased. 

A. Title and Author Details 

VARGHESE has examined the effect of low tire 

pressure in vehicle. According to him low tire 

pressure can result in high fuel consumption and poor 

handling of vehicle. His system is designed to regulate 

the pressure in each tire without compromising the 

safety and driving comfort. Now days CO2  emission is 

a major environmental issue. Fuel consumption is 

directly associated with the tyre inflated pressure 

and .hence more the fuel consumption more the CO2 

emission. According to a survey released in 2001 by the 

Department of Transportation's NHTSA a reduction in 
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fuel economy of 3.3% mile per gallon was recorded 

for a decrease of 0.55 bar in tyre pressure. [1] 

 

Nader Jalili and Prakash Venkataraman studied the 

possibility of using nitrogen in tire inflation to 

improve safety and performance of vehicle. During 

low inflation pressure in tire the contact patch area 

between the tire and road increases as a result more 

rolling resistance is experienced by the tire lower tire 

pressure causes irregular wear and tear of tire. 

According to him using nitrogen in passenger car can 

improve driving safety and also improve tire life and 

fuel economy. His study concludes that nitrogen can 

maintain the tire pressure 74% better than shop air 

and hence produces 70% less rolling resistance than 

air inflated tire. [2] 

 

Loya Chandreshkumar ,Joshi Pranav ,Chaudhri 

Hemraj ,Prof. Gaytri Bokade has designed tyre 

pressure monitoring system with fuel leak 

detection .Their TPMS doesn’t requires a pressure 

sensor as it has an observer coded in software. An 

under inflated tire can cause higher friction in tire and 

road which decreases fuel economy and tire life. They 

have studied that an under inflated tire can reduction 

in tyre life fuel economy 305 and 3% respectively. 

Research has concluded that for better tyre life the 

tyre pressure should be maintained near STD value.[3] 

 

T.J.S. Anand, M.Warikh study presents that air 

pressure in the car tyre falls from 10 to 20 kPa per 

month in which this is equal of adding a 70 kg person 

into the car. The facts suggest that, tyres with proper 

inflation pressure save their life up to 20% which 

sums nine months additional to its life span. It can 

also save fuel from 4% to 10%, improving braking 

efficiency up to 20%, makes the steering system easy 

and enables self steer. Inflating optimum tyre pressure 

can save tyres from overheating, explosion; 

nonetheless it can cushion motoring and cut 

maintenance cost. The desired tyre pressure values 

need not be noted by the consumer. This device is not 

only restricted to be used with kiosk for speedy 

inflation, but also it can also be used along with 

industrial air compressor or other air pressure 

resources. This device is designated Automatic Tyre 

Pressure Controller (ATPC). ATPC was discovered to 

be very promising in giving the preset pressure values 

with the minimum error of less than 1% with subject 

to dynamic loading and fatigue cyclic test. The test 

assures that the entire operating system can function 

up to seven years without any major variation in pre-

set values.[4] 

 

Sadda Mahendra1, N. Amara Nageswara Rao2 analysed 

the effect of tyre over force and inflation pressure on 

the rolling loss and fuel utilisation is studied. The 

sidewalls of the tyre contract and relax over and over, 

nearing to 500 times per minute at highway speeds. 

And, the tread deforms from a circular to a flat shape 

and back to circular again there being certain practical 

factors that can abate flex and heat. Inflation pressure 

has effects as follows; underinflated tyres lose their 

shape at a faster pace, develop high heat, and hampers 

fuel economy. Perfectly inflated tyres conserve fuel by 

mitigating rolling resistance. The stresses developed 

are lesser than the yield strength of rubber even when 

the tyre is overloaded. The rolling loss will be 

increased for overloading and in turn will elevate the 

fuel consumption rate. A possible solution for 

controlling fuel consumption by varying tyre 

operating load/pressure conditions is given. 

Incrementing tyre pressure is a feasible and cost 

effective method of fully or partially nullifying for 

increased rolling resistance. Some fuel conservation 

can be accomplished by this method.[5] 

 

Prof. P.M. Borade, Gopinath Keskar, Yash Girme, 

Digambar Ghevade, Akshay Shelke. 

Explained the basic workings of a CTI system study, 

the different aspects in which CTI systems give 

benefits are analysed and the cost benefit of installing 

a CTI system is studied. The system which possesses 

sensors feed the information to a display panel which 

can be handled manually. The electronic unit keeps in 

hand all the information. The source of air is obtained 
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from the vehicles’ air braking system and pneumatic 

systems. Hence it aids re-inflation of the tyres to 

optimum pressure conditions. The transportability 

requirements in the former Soviet Union and Warsaw 

pact countries were highly consuming due to poor 

roadways and highway quality. As a result, a major 

step was taken by these countries to develop systems 

to enhance mobility, which included primary 

suspensions and central tyre inflation systems 

(Kaczmarek, 1984). Kaczmarek (1984) believed that 

“One of the most effective and well proven systems 

that have been adapted to wheeled tactical vehicles to 

improve the overall vehicle mobility is CTI". [6] 

 

 

Sagar Adakmol, Tushar Shende, Dikshit Poriya, Sanjot 

Fotedar, Prof. S.P.Shinde. 

Studied to develop a self-inflating tire system. It 

ensures that tires are properly inflated at all times. 

The design of project is successfully tested and 

installed with the help of centralized compressor. This 

innovation leads to provide fuel savings of 1-4% and 

increase tyre life by up to 10%. The system uses 

reciprocating compressor to get the air from 

atmosphere & to compress it to a required pressure. It 

is perfect for inflators, cars and bikes. When the 

pressure drops below required level, the sensors sense 

the change in pressure and start compressor to recover 

the pressure drop inside the tyre. It does not require 

any special attention from driver side after the system 

being installed. It eliminates the need of checking tyre 

pressure manually, thus saving time and labor.[7] 

 

Ambarish G. Mohapatra. develop the automobile Tire 

Pressure Monitoring System (TPMS) helps the driver 

to be alert about the change in tire pressure. The 

pressure sensor was made using a self temperature 

regaining diaphragm type strain gauge. It was 

designed to measure maximum tyre pressure of 

2.5kg/cm2 or 35.55psi. The system was continuously 

transmitting the tire pressure value to a central 

receiver. The output of central receiver system is 

displayed on the LCD receiver. Whenever the 

pressure will go above 2.5kg/cm2 and below 

2.2kg/cm2, the feedback was displayed on the LCD 

display and additional warning sounds using buzzer. 

Various output sensors with different input pressure 

are noted at room temperature. Same as further an 

elevated temperature to determine different static 

character of sensors. By using different pressure levels 

and analysing the sensors output, different sensors 

characteristics were studied. To maximize the life of 

transmitted battery and minimize the consumption of 

power, the pressure data successfully transmitted.[8] 

 

T Pletts. Studied the workings of a CTI system. This 

technology offers perks such as saving in road 

maintenances cost and mobility improvement, but it 

also reduces the two main components. A CTI system 

permits a vehicle operator to optimize tyre and 

vehicle performance by varying inflation pressures in 

response to changing operating conditions (load, road 

and vehicle speed) while the vehicle is moving (Foltz 

and Elliot, 1996). It is largely recognized that the 

installation of a CTI system results in increased 

traction, improved vehicle mobility and utilization, 

higher off-highway travel speeds, improved driver 

comfort, reduced road surface damage, reduced fuel 

consumption and extended tyre life (USDA,1993). 

Central tyre inflation systems have many 

advantageous benefits in the transportation industry. 

These benefits include, improved vehicle mobility due 

to the increase in traction when tyre pressures are 

lowered, improved ride quality and cargo safety due to 

the reduction in vehicle vibrations when the correct 

tyre pressure is used for a particular road condition, 

reduced road maintenance because sediment 

production is limited and lowered road construction 

costs, increased fuel efficiency and a massive increase 

in the life of vehicle tyres. All these benefits 

contribute to a considerable cost saving in the overall 

operation of a transportation vehicle. [9] 

 

 

P.Y. Andoh, F. Davis, Y.A.K. Fiagbe, T. Alhassan 

presents the effect the tyre pressures of vehicles on 
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fuel consumption and ways to optimize running cost 

due to tyre pressure. The effects of tyre pressure on 

vehicle performance are the main issues to look after 

and cannot be overlooked as research shows that it 

has effect on tyre wear, fuel consumption, and rolling 

resistance. Required tyre pressures are generally 

recommended by vehicle manufacturer and going by 

the manufacturer recommendation will result in the 

optimum performance by the vehicle. The results of 

the research shows that less than 10% of vehicle  have 

their tyre pressure as that recommended, the 

remaining more than 90% had tyre pressures deviated. 

Therefore we can infer that performances of other 

90% are optimum and may be consuming more fuel. 

Hence the developed model can be used to anticipate 

the consumption of fuel consumed by a vehicle on 

hilly roads.[10] 

 

Julien Brondex studied on constantly and 

automatically adapting the tire pressure to the driving 

conditions that a car encounters is an ambitious task. 

However it is probably an innovation that could 

contribute to more environmentally friendly road 

vehicles when one knows the impact of tire pressure 

on fuel consumption. It is almost impossible to get a 

reliable estimation by simulations alone of the extent 

to which such a system will allow to reduce and save   

fuel. This is because of the fact that the correlation 

between tire pressure, rolling resistance and fuel 

consumption is not fully understood. Therefore, the 

only way to quantify the benefit of the adaptive tire 

pressure is to make a prototype and to perform 

measurements. That was the purpose of the project 

and this is why all the components selected are listed 

in Appendix C with their reference number and 

manufacturer. [11] 

 

Mrs. O. Hema Latha, Mr. S. Irfan Sadaq, Mr. Md. 

Abdul Raheem Junaidi present the work to prove solar 

photo voltaic is used to generate the power to run the 

air compressor used for inflating tyres. A solar 

powered air compressor does exactly as a regular 

compressor, but it's powered by the sun. Air 

compressors are often used to inflate tyres, power 

drills used by oil and gas companies because there is 

no power available, solar powered air compressors 

make powering these inflation system and drills very 

easy. The radiations in the form of energy received 

from sun is collected by the solar photovoltaic cell, 

the energy is stored and collected in battery and, from 

battery it is brought to the compressor if the 

compressor is DC motor operated. The voltage 

regulator or charge controller, microcontroller are 

used to control the fluctuation in the voltage. From 

batteries using inverter the energy is converted for AC 

motors air compressor or in many cases SMPSs are 

also used. Once the battery is charged the energy is 

transferred to air compressor and it starts working. 

The purpose for the research work had been 

successfully performed and it had been noted that the 

actual operation of an Air compressor can be 

performed using solar panel voltage which is used to 

drive the air compressor effectively without any 

external supply that will eliminate the usage of using 

non conventional source of energy. [12] 

 

Anirudh Addala & Srinivasu Gangada aims to examine 

the performance of a car which      takes air as the 

working medium. Air car is currently being developed 

which is still in progress and is under R&D stage all 

over the world. Reviews and feedbacks on the 

availability and the impact of the fossil fuels in the 

present and future generations led us to design a 

vehicle which runs by renewable energy sources. The 

technology of compressed air vehicles is turned out to 

not new, in fact, it has been around for years. 

Compressed air technology allows engines/ motors 

that are both non-polluting and economical. After 

months of research and development, the compressed 

air car is brought into existence. Unlike electric or 

hydrogen powered vehicles, compressed air car is not 

expensive. [13] 

 

Priyadi, M. Pujiantara, and M. H. Purnomo focuses on 

the work done on the size of tank required to store the 

potential energy of the compressed air that provides 
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the mechanical power needed by DC generator that 

supplies a fixed power DC load for 12 hours. The 

design of the rest of system (upstream of the storage 

tank) will be discussed in future reports. In the paper 

they discuss about an application of small scale CAES 

to replace chemical battery storage in solar home 

systems (SHS). SHS is a government electrification 

project for non powered rural areas where it is 

difficult to use power source other than solar power. 

The project is set up by distributing small solar 

photovoltaic (PV) systems with capacity to cover even 

the minimal electrical power requirements needed for 

lighting in areas like rural communities. More 

research of the efficiency related to the regulator 

setting show that, if it is possible to use a boost 

converter with a wider input voltage range. More 

work is required to evaluate the components upstream 

of the storage tank and to complete this assessment of 

the possibility of this system replacing conventional 

SHS arrangements. [14] 

 

Harendra Kumar Yadav, Vijay Kumar and Vinay      

Kumar Yadav, pivot their study on the multifarious 

use and necessity of solar energy in India. Country 

like India is very unbalanced in electricity production. 

Production is less when compared to consumption. 

Requirement consumption is around 5000 trillion 

kWh per year. There is prolific amount of solar 

radiation incident over India ranging from 1200-2300 

kWh per square meter. The government of India is 

trying to improve the solar energy consumption and 

launched Jawaharlal Nehru National Solar Mission 

(JNNSM) on   31st March 2013. Solar power is very 

great option in country like India to increase power 

production. This is also very good for our 

environment protection and our economic 

development. Solar energy is unlimited source of 

energy, and our country also provide suitable climate 

for this energy, but we need some better ideas and 

source to increase efficiency and decrease production 

cost [63,64,66]. [15] 

 

For many decades, utilizing the energy from the sun 

has always had great potential but large scale 

utilization has faced many bottlenecks. Amongst the 

many bottle necks are cost of Technology, energy 

storage, distribution of solar power and daily/seasonal 

variability of solar resource. R.S. Anand, M.K. Das, 

S.S.K. Iyer, S. K. Mishra,  P.S. Sensarma,  A. Singh  

address these challenges under three broad research 

themes of solar energy capture, distribution, and also 

the storage. 

 

We are proposing to use multicrystalline Si solar cells, 

amorphous silicon solar cells, and 2D-concentrators 

using micro morph Ge/GaAs/GaInP Solar Cell 

Technology. This will also encourage the 

entrepreneurs of our country to invest more in solar 

energy technologies. The projects are serving as test 

platforms for large scale solar energy utilization 

technologies, providing more energy source. These 

projects are making their way in the academic 

institutions in      long-term solar energy research, 

development, and pedagogical teaching activities. The 

project have increased the awareness of green 

technologies amongst the public.[16] 

 

IV. CONCLUSION 

 

After reading and analyzing the data collected from 

various papers we can conclude that a proper tyre 

pressure is necessary for optimum fuel consumption 

and less wear tear of tyre. Such solar powered air 

compressor can be used for refilling tyre and air 

station can be created along road or also can be used 

for household purpose. 
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ABSTRACT 

 

Most of the household refrigerators work on the vapor compression refrigeration system which are holding 

high coefficient of performance. The research article elaborates work about COP enhancement of domestic 

refrigerator by making alternative arrangement for condenser. The maximum utilization of thermal energy is 

achieved by proper utilization of Heat Exchangers, and selection of temperature gradient. The purpose of paper 

is to compare the COP of refrigerator by using spiral shaped condenser and the refrigerant R-134a with 

commercial refrigerator. It was observed that the COP of VCRS noticeably increased by using spiral type 

condenser with enhance rate of Heat Transfer through Heat Exchanger. 

Keywords: Condenser, COP, Refrigeration, Heat Rejection. 

 

I. INTRODUCTION 

 

Most of the domestic and commercial refrigerators are 

operates on ‘Vapor-Compression’ cycle and run for 

normal COP value which holds the scope of 

improvement with alteration made in components 

assembled in system. Energy recovery is the prime 

requirement today to optimize energy consumption. 

The maximum utilization of thermal energy is 

achieved by properly designed Heat Exchangers, and 

selection of temperature program. Figure 1 shows the 

schematic diagram of components for typical vapor-

compression refrigeration system. Basic components 

of refrigeration system as shown in the below Fig., 

they are compressor, Condenser, Expansion valve, 

evaporator. 

 

 
Figure 1 

 

Refrigerant effect is obtained at the evaporator, low 

pressure liquid refrigerant flows in the coils of 

evaporator and absorbs heat from product; the 

refrigerant vaporizes and leaves for compressor.  From 

Figure, the vapour is compressed at constant entropy 

and exit compressor as a vapour which holding very 

high temperature. The liquid refrigerant goes through 

expansion valve/Throttle valve, where its pressure 

decreases abruptly, causing flash evaporation and 

auto-refrigeration of less than half of the liquid. The 

resulting refrigerant vapour returns back to the 
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compressor inlet to complete the thermodynamic 

cycle and so on. This report work elaborates the heat 

exchanger i.e. condenser. Which is mainly classified 

based on the shape of the coils, type of flow of 

refrigerant. Condenser is a device or unit used to 

condense a sub-stance from its gaseous to its liquid 

state, by cooling it. Lots of modifications and 

exploration has been done on refrigeration system in 

order to improve the efficiency and ease of getting 

cooling effect. P.G. Lohote et al. [1] contributed by 

using spiral condenser to raise COP of refrigerator to 

the value that was never before. The Experimental 

work centric about performance study of spiral shaped 

condenser used in refrigerator holding 165 litters’ 

capacity. B. Santosh Kumar et al. [2] performed the 

experimental investigation of vapor compression 

refrigeration system with spiral shaped condenser. 

Experiment was done on kelvinator refrigerator of 165 

liters and hermitic compressor is used. Bilal A. 

Qureshi et al. [3] studied experimental observation on 

the impact of fouling on the condenser of a vapor 

compression refrigeration system. An experimental 

study of condenser fouling factor on some 

performance characteristics and properties of a simple 

vapor compression sys-tem is presented. It can be 

conclude that due to fouling heat transfer rate of 

condenser was decreases. 

 

II. EXPERIMENTAL WORK 

  

The condenser is one of most important component of 

Vapor compression refrigeration system which 

contributes lot in the overall system performance. As 

function of Condenser is dissipating the heat absorbed 

by refrigerant during the process of evaporation and 

compression. The refrigerant COP is the function of 

its operating temperature, the current work 

undertakes modification of condenser geometry and 

thus through effective temperature regulation 

maintained, system COP would be high. The project 

work is centric about, installation of spiral and micro 

channel shape base condenser to the refrigerator 

holding 165 Liters capacity. 

The specification of the spiral shaped condenser and 

the coil diameter is shown below:- 

Condenser coil diameter (Copper):- 6.35 mm 

Length of Condenser Coil (Copper) :- 8.5 m 

No. of  Turns :- 7 Turns 

Refrigerant Type:- R-134a 

 

 
Figure 2. Actual picture of experimental setup 

 

III.  PROPOSED METHDOLOGY 

 

To increase the COP of the refrigeration system many 

changes can be done in the design of condenser and 

evaporator. As we increase the effectiveness of the 

condenser, ultimately COP of the system increases.  

Effectiveness of the condenser can be increased by 

many methods some of them are, Geometry of the 

condenser coil, Increase the surface Area, thermal 

Conductivity of the tube material, Fin spacing After 

literature survey we felt that there is chance to 

increase the effectiveness of the condenser 

considering the geometry of the condenser tube. 
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Figure 3 

 

 

IV. EXPERIMENTAL PROCEDURE 

 

The following procedure is intended to build an 

experimental set up for Vapor compression 

refrigeration system 

• Domestic refrigerator working on Vapor 

compression cycle with holding capacity (165 

Liter) is used for study. 

• Pressure and temperature sensors are fixed at 

the point of compressor entry and exit too.  

• Conventional condenser replaced by Spiral 

shaped condenser coil. 

• R-134a refrigerant is charged in to VCR system 

• Switch ON the refrigerator system and 

observations are noted from Pressure gauge and 

temperature indicators for respective 

temperature readings. 

• The performance of the existing system, with 

Spiral condenser is investigated with respect to 

set of observations. 

• COP is investigated with the help of P-H chart  

• The results are tabulated for Existing, Spiral 

condenser based system 

• The Compression of spiral shaped Condenser 

VCRS is done with respect to commercial VCRS. 

 

V. CALCULATION AND RESULT 

 

Existing Calculation- 

• COP  (Copper ) =  3.57 

• Heat Rejection in Condenser  =  206  KJ/Kg 

• Theoretical  Power  Consumption  of  

Compressor = 0.978  KW 

• Heat Transfer Rate  =  18.7 KW 

• COP=   ( h1-h4)  /  ( h2-h1 ) 

• h1= hg@T1 

• S1=S2 

• h2=hg@ pr.conden+ Cp [Tsup – Tsat@pr.conden]  

• h3=hf@T3 

• h4=hf@T4 

0
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3

4

5

1 2 3 4 5

Temperature vs Time

Existing

Condenser

Spiral Condenser

Gharp 1 

 

VI.  CONCLUSION 

 

The current work is centric about performance study 

of spiral shaped condenser used in refrigerator holding 

165 liters’ capacity. The data obtained from 

experimental set up used in analyzing performance of 

spiral shaped condenser used as a part of vapor 

compression system. With introduction made for 

spiral shape condensers. COP value found increased 

by 5.06 % over the conventional refrigeration system  

 

• With the help of our arrangement heat loss 

increases via conduction-convection-conduction-

radiation. 

 

With this setup we are increasing COP of refrigerator 

with little increasing power consumption. 
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ABSTRACT 

 

The main aim of this paper is to study of unloading system and their various components and find effects on 

various parameters. As we found for unloading the cement, grain bags, humans have been used which is a slow 

process of unloading of the bags. Due to which ideal time of trucks increases. So to fulfil requirement we have 

to make such system which will eventually reduce the ideal time of lorry and faster unloading takes place 

rather than traditional unloading in which human workers are used or waiting for workers which requires a lot 

of time. And, finally we are going to design the system which can easily unload heavy bags. In this system an 

overall design of the lorry unloading mechanism has been carried out. The dimensions of the main components 

have been determined for a load capacity of 50kg (490.33 N) having rope fall. Various dimensions for cross 

section of various shapes for unloading have been found. In this project we tried our best to design, fabricate 

and to make working model of lorry unloading system. 

Keywords: Hoist, Actuator, wire rope, Cranes, Unloading. 

 

I. INTRODUCTION 

 

In our system, we will be using I section, wire rope, 

actuators, gear arrangement, DC motor, rope drum, 

DBT remote control, etc. Our system is a load lifting 

device that is provided with wire rope drum. It can be 

used to raise and lower the load of the semi finished 

or fully finished components or raw materials. We 

studied a system that is rigidly fixed to the ground or 

mounted on the rear side of vehicles. The system is 

operated by a operator with skilled technic. It is 

mostly employed for lifting or lowering heavier parts 

and moving from one place to another. The system 

needs to have more convenient apparatus to produce 

high lifting torque and gives better mechanical 

benefits to move the load that cannot done by worker. 

The system is mainly used in loading and unloading of 

goods in warehouse. It can also be seen in industry 

like automobile and manufacturing were assembly of 

heavy components are required.  It is available various 

ways or forms – all are made or chosen according to 

specific purpose or use. The size of cranes varies from 

the smallest jib cranes being employed in workshops, 

to the largest tower cranes being employed in tall 

building constructions. Mini-cranes can also be 

utilized in tall building constructions for facilitating in 

doing construction works on reaching some tight 

locations. 

II. LITERATURE REVIEW 

 

Work Design and Analysis of a lorry unloading System  

The system of loading and unloading of component in 

industry or warehouse is been a major issue and need 

to improve. This give fatigue to the labour and health 

issue which lead to give an idea for improving a 

mechanism for loading and unloading system. In this 

there is a fixed system with static load to move the 

component. So we make an improvement in the 

system on the design and fabrication for mobile floor 

crane equipment with various facilities and feature to 
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issue a failure due to static load. In this system we 

have improve to bear a maximum load of 50Kg. the 

system consists of an actuator, era motor, wire rope , 

clamping device etc .The fabrication process involved 

selection of material, Design, cutting welding and 

Assembly. Arc welding is used for joining of two 

metals parts. This system is very useful for loading and 

unloading purpose and also improves efficiency and 

consume less time and cost.    

 

A. N. Rudenko [1]: 

In this book “Material Handling Equipment” divided 

into three parts. 

In first part explains general information of material 

handling equipment and also mansions its application 

in industry, role in production. Enumerates the main 

types of material handling equipment. In second part, 

description of parts of hoisting machinery such as 

chains, ropes, pulleys, drums, braking gears, drives, 

hoisting, and lifting mechanisms of cranes. Various 

types of crane are also the subjects for practical 

designing wok. Design model and theory are given in 

their application to general-purpose machines. Special 

types of crane are not mansion in this book. 

In third part, gives a brief description of elevators 

(lifts). 

 

B. Yuantal Crane [2]: 

M/S, Yuantal crane had introduced working principal 

of Electric overhead travelling crane. The motor is 

linked to the drum through gearbox. The wire rope 

winds in the drum and it connected through the 

pulley block and lifting appliance. Motor provides 

motion of positive and negative direction to drum 

according to that rolls or releases wire rope so that the 

sling and hoisting realizes lifting movement. 

 

C. Indian Standard (807-2006) [3]: 

This standard describes the design of structural 

portion for cranes, hoists, specifics permissible stresses 

and other details of design. In order to ensure the 

economy in design in reliability in the operation of 

this system. To deal with the subject conventionally, 

cranes have been broadly classified into eight 

categories based on their nature of duty and number 

of hours in service per year. It is producers or 

manufactures responsibility to ensure the correct 

classification of the required cranes. 

 

D. Indian Standard (3177-1999) [4]: 

Indian standards are broader in concept and give a 

standard principle in a generalized form because of 

uniformity of a product or services. This standard 

covers the mechanical and electrical drives of the 

cranes. The components of crane are made with 

dimensions or design in accordance with the help of 

Indian standard as prescribed. 

 

IS 3177-1999 covers all selection criteria of 

components in EOT crane such as lifting hooks, shafts, 

wire rope, rope drum, flanges, sheaves, bearings, gear 

boxes, couplings, fasteners, motor, etc which are 

required to make this system possible. 

 

E. ElectroMech FZE [5]: 

M/S ElectroMech had introduced a new design as 

“Double decked arrangement of trolley mechanism” in 

single failure proof EOT crane. They developed a 

single failure proof EOT crane by using two 

independent rope drums. Both the rope drums are 

driven by separate gearboxes and motors. Both the 

wire ropes revving are taken on alternate pulleys to 

maintain equilibrium of load in case of failure of one 

rope system or single mechanism. The hooks used are 

of duel design with dual attaching points thereby if 

one attachment falls, the other load path continues to 

support the load without excessive drop or swing. 

 

G. Ranjendra Parmanik [6]: 

Rajendra parmanik in a post “Design of hoist 

arrangement of EOT crane(2008), he has discussed 

about the history of crane, various types of crane, 

application, the design of the hoist of EOT crane is 

done by algebraic calculations and a model design of 

the various parts of EOT crane 
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H. Dr. Frank Jauch [7]: 

Dr. Frank jauch in a post “Care, use and maintenance 

of wire ropes on cranes”, he has discussed about drum. 

There are two types of drum he discussed: single layer 

drum & multi-layer drum. Both are used based on 

lifting capacity of an object. He has also discussed 

about crane ropes. 

 

I.  Michael G. Kay [8]: 

Material handling (MH) involves “short-distance 

movement that usually takes place within the confines 

of a building such as a plant or a warehouse and 

between a building and a transportation agency.” It 

can be used to create “time and place utility” through 

the handling, storage, and control of material, as 

distinct from manufacturing (i.e., fabrication and 

assembly operations) which creates “form utility” by 

changing the shape, form, and makeup of material. 

 

It is often said that Material Handling only adds to the 

cost of a product, it does not add to the value of a 

product. Although Material Handling does not 

provide a product with form utility, the time and 

place utility provided by Material Handling can add 

real value to a product, i.e., the value of a product can 

increase after Material Handling has taken place.  

 

J. Wire Rope 

When a large amount of power is to be transmitted 

over along distance from one pully to another then 

wire rope is widely used in elevators, mine hoist, 

conveyors hauling devices and suspension bridges. 

The wire ropes run on a grooved pulley but they rest 

on the bottom of the grooves and are not wedged 

between the slides of the grooved. The ratio of driving 

tension for the rope drive may be obtained in similar 

way as v-belt which gives as the advantages like 

lighter in weight , silent operation. The wire rope can 

withstand shock loads, more reliable and durable. It 

does not fail suddenly which gives us high efficiency 

and provide low cost. withstand shock loads, more 

reliable and durable. It does not fail suddenly which 

gives us high efficiency and provide low cost.  

 

III. CONCLUSION 

 

1. From the above survey we also recognised that in 

industries for unloading bags small unloading 

systems are used outside the vehicle and near to 

warehouses. 

2. Small unloading cranes like Jib cranes, hoists, etc 

are used for lifting purpose or to move the heavy 

loaded parts from one place to another. 

3. As per the study, we found that some of the 

traditional system used in unloading lorries has 

rigid construction, consisting of various hydraulics 

and pneumatics systems inbuilt in the vehicles 

which utilizes more space, increases the cost as 

well as maintenance of the system. 

4. As per our survey we found that in small lorry, 

retail shops does not have such facilities. For 

unloading purpose human workers are used for 

unloading cement, grain bags like material. At 

such places there is unavailability of workers to 

unload the vehicle. Hence, the ideal time of the 

vehicle and driver is increased which causes the 

decrease in productivity of the vehicle. 

 

So, focusing on retail shops and small lorries where 

productivity of the vehicle is considerably low due to 

lack of manpower. Therefore, we have targeted this 

particular problem to be resolved and optimum 

solution that can be operated by driver only is taken 

into consideration.  

 

IV. RESULT 

 

The proposed system will be flexible for small vehicles 

which are used to transport the bags from warehouse 

to retail shops such vehicle includes TATA 407, TATA 

307, Pick-up vans, etc. There will be no need of extra 

labour to unload the vehicle. The driver itself will be 

capable of operating the proposed lorry unloading 

system. 

The proposed lorry unloading system may reduce the 

human fatigue caused due to unloading of heavy bags. 
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It will also increase the productivity of the vehicle, as 

it can be used any time on any lorry with minimum 

time as compared with traditional unloading systems. 
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ABSTRACT 

 

Now days due to energy crisis and harmful effect to environment, there is more and more urgent need of 

energy saving in air conditioning and water cooling demands in mainly consideration of all the free cooling 

techniques. Among them evaporative cooling is well known technique from long time which gives good results 

and wide number of applications in residential, commercial, agricultural, and institutional buildings to 

industrial applications like as spot cooling  in power plants,  foundries, etc. This papers aims to review the 

recent development concerning evaporative cooling technologies that could potentially provide sufficient 

cooling effort, reduce environmental impact and lower energy consumption. The authors have reviewed 

various journal papers and suggested different schemes of classification. The review covers working principle, 

performance of evaporative cooling technology and also studied direct, indirect and direct-indirect cooling 

system. The study focusing on investigating the method of cooling, benefits in terms of power consumption, 

cost saving and various environmental aspects, In addition, certain gap areas are identified that would help 

researchers in future research.  

Keywords: Evaporative Cooling, Energy Consumption, Method of Cooling, Environmental Aspects. 

 

I. INTRODUCTION 

 

Evaporative cooling has been in use for many decades 

in India for cooling water and for providing thermal 

comfort in hot and dry regions. Evaporative air 

conditioning systems offer an attractive alternative to 

the conventional summer air conditioning systems in 

places, which are hot and dry. Evaporative air 

conditioning systems also find applications in hot 

industrial environments where the use of 

conventional air conditioning systems becomes 

prohibitively expensive. In addition, evaporative 

cooling systems are more environmentally friendly as 

they consume less energy and their performance 

improves as air temperature increases and humidity 

decreases. As it is relatively cheap and requires less 

energy than other forms of cooling thus it has a prime 

importance in summer season and hot condition.  

 

II. METHODS AND MATERIAL 

 

A. DIRECT EVAPORATIVE COOLING (OPEN 

CIRCUIT) 

Direct Evaporative cooling introduce waterdirectly 

into the supply air stream (usually with a spray or 

some sort of wetted media). As the water absorbs heat 

from the air, it evaporates and cools the air. In direct 

evaporative cooling the dry bulb temperature is 

lowered but the wet bulb temperature remains 

unchanged. In operation a blower pulls the air 

through permeable water –soaked pad. As the air 

passes through the pad, it is filtered, cooled and 

humidified [6]. A recirculation pump keeps the media 

(pads of woven fiber or corrugated paper) wet, while 

air flows through the pads. To ensure that the entire 

media get wet, more water is wet, more water is 

usually pumped and can be evaporated and excess 

water drains from the bottom into a sump. An 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

112 

automatic refill system replace the evaporated water 

the efficiency of direct cooling depends on the pad 

media. A good quality rigid cellules pad can provide 

up to 90% saturation efficiency while the loose aspen 

wood fiber pads shall result in 50 to 60 % contact 

efficiencies. 

 
Figure 1. Direct Evaporative Cooler 

 

B. INDIRECT EVAPORATIVE COOLING (CLOSED 

CIRCUIT)  

Indirect evaporative cooling lowers the temperature 

of air via some type of heat exchanger arrangement, in 

which a secondary airstream is cooled by water and 

which in turn cools the primary airstream. The cooled 

air never comes in direct contact with water or 

environment. In indirect evaporative cooling system 

both the dry bulb and wet bulb temperatures are 

reduced. Indirect evaporative coolers do not add 

humidity to the air, but cost more than direct coolers 

and operate at a lower efficiency. 

 
Figure 2. Indirect Evaporative Cooling 

 

C. COMBINED EVAPORATIVE COOLING 

This type of evaporative coolers combine indirect 

with direct evaporative cooling. This is accomplished 

by passing air inside a heat exchanger that is cooled by 

evaporation on the outside. In the second stage, the 

pre-cooled air passes through a water-soaked pad and 

picks up humidity as it cools. Because the air supply to 

the second stage evaporator is pre-cooled, less 

humidity is added to the air, whose affinity for 

moisture is directly related to temperature. The two-

stage evaporative cooling provides air that is cooler 

than either a direct or indirect single-stage system can 

provide individually. In many cases, these two-stage 

systems provide better comfort than a compressor-

based system, because they maintain a more favorable 

indoor humidity range.  

 
 

Figure 3. Combined Evaporative Cooling 

 

D. ACTIVE DIRECT EVAPORATIVE COOLING 

The active direct evaporative coolers are electricity-

driven systems, however, it use a fraction of power for 

air and water circulation. So, it is considered much 

less energy intensive than other traditional cooling 

technologies, with energy saving up to 30% . A typical 

direct evaporative cooler comprises of evaporative 

media (wet able and porous Pads), fan blows air  

through the wetted medium, water tank, recirculation 

pump and water distribution system, as illustrated 

schematically in Fig 1. The direct evaporative cooling 

is an adiabatic cooling process, i.e. the total enthalpy 

of the air is constant throughout the process, as shown 

in Figure. The water absorbs the sensible heat from 

the supply air and evaporates causing the air 

temperature decreases and its humidity to increase . 

Theoretically, the supply air could be cooled to 100% 

effectiveness, but in such process a wet-bulb 

effectiveness of 70 % - 80 % only is achievable 

because of short contact time between the two fluids, 

insufficient wet ability of the pads. Eventually the 

system would not be able to cool down the incoming 

air lower than its wet-bulb temperature. The wet-bulb 
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effectiveness could reach range between 70-95% in 

most current commercial processes. 

 

E. PASSIVE DIRECT EVAPORATIVE COOLING  

Passive cooling techniques use natural phenomena, 

energies, and heat sinks for cooling buildings without 

the use of mechanical apparatus consume electrical 

energy. However, small fans and pumps could be 

required. Passive DEC is depends on the climate 

which means the techniques applied for hot and 

humid regions are different from those for hot and dry 

areas. This technology is able to reduce indoor air 

temperature by about 9 °C.  

 

III. RESULTS AND DISCUSSION  

 

Various cooling technology been studied here but a lot 

more can be developed to increase cooling efficiency. 

Combined evaporative method is most efficient but 

also being on high cost its losses its economy. Direct 

method is mostly used in many country as it the 

cheapest method with less maintenance.All these 

methods order can be developed to provide cooling at  

zero energy cost,  no harmful effect to environment 

and also having low initial cost. 

 

IV. CONCLUSION 

 

As using the water for the evaporation purpose, which 

leads to decrease the temperature of the air also 

containing the most economically environmental 

effective system. In this review paper of evaporating 

cooling technology, methods are studied for the 

commercial and comfort purposes. Indirect 

evaporative coolers has shown higher values of 

effectiveness and more economically operated in the 

terms of energy consumption saving, particularly the 

M-Cycle, which is based on dew point IEC system. 

However the combined system of direct and indirect 

cooling system have similar performance or even the 

higher but their system consist of higher initial cost 

and the major problems like noise & vibrations, 

pressure loss and friction loss. Recent work on 

experimentations and the Methodologies suggested by 

the author have shown the considerable potential 

towards enhancing the performance and cooling 

capacity of the system for building cooling.  
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ABSTRACT 

 

Comprehensive experimental and analytical studies have been carried out to understand the behavior of 

existing frame buildings constructed before the introduction of seismic design codes in 1970’s. Different aspects 

of the response have been investigated and inherent weaknesses have been pointed out. This usually has been 

done assuming a fixed-base structure while ignoring the flexibility of soil and foundation. In this thesis, the 

interaction between the super-structure and sub-structure (SSI) is investigated by modelling the soil as simple 

as possible to capture the overall response of the system. As new analytical hysteresis rules and more advanced 

tools of analysis have been developed in recent years, the linear response of a structure which can be 

representative of a broad range of existing or newly designed structures, is investigated while allowing for 

flexibility of the soil-foundation system and SSI effects. The use of flexible base in the analysis can lead to 

reduction in the structural response and damage consequences in joints and infills. The results of this study 

suggest that the compliance of simply modelled soil for typical building structures have in average beneficial 

effects in terms of structural demand especially for stiff structures.  

Keywords: Soil Structure Interaction, Linear Analysis, Shear Wall, Soft Soil.  

 

I. INTRODUCTION 

 

A common design practice for dynamic loading 

assumes the building to be fixed at their bases. In 

reality the supporting soil medium allows movement 

to some extent due to its property to deform. This may 

decrease the overall stiffness of the structural system 

and hence may increase the natural periods of the 

system, such influence of partial fixity of structures at 

foundation level due to soil flexibility intern alters the 

response. On the other hand, the extent of fixity 

offered by soil at the base of the structure depends on 

the load transferred from the structure to the soil as 

the same decides the type and size of foundation to be 

provided. Such an interdependent behavior of soil and 

structure regulating the overall response is referred to 

as soil structure interaction. This effect of soil 

flexibility is to be accounted through consideration of 

springs of specified stiffness. Thus the change in 

natural period due to effect of soil structure 

interaction may be an important issue from the 

viewpoint of design considerations. Also it is usual 

practice to treat the brick infill as a non-structural 

element and therefore all the lateral loads are assumed 

to be resisted by the frame, but performance of 

buildings in the recent earthquakes (e g:1985 Mexico 

City earthquake, 2001 Bhuj earthquake) clearly 

illustrates that the presence of infill wall has 

significant structural implication. Therefore, the 

structural contribution of infill wall cannot simply be 

neglected particularly in regions of moderate and high 

seismicity where the frame infill interaction may 

cause substantial increase in both stiffness and 
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strength. A review of analysis and design provisions 

related to masonry infill RC frames in seismic design 

codes of different countries show that only a few 

codes have considered the effect of infill in analysis 

and design of masonry in filled RC frames. On the 

other hand, the stiffness and strength of in filled 

frames with openings are not taken care of by most of 

the codes. Hence the behavior of in filled frames with 

opening needs to be studied extensively in order to 

develop a rational approach or guidelines for design. 

In the last three decades, the effect of SSI on 

earthquake response of structures has attracted an 

intensive interest among researchers and engineers. 

Most of these researches focus on theoretical analysis, 

while less has been done on the experimental study. 

The interaction among the structure, foundation and 

soil medium below the foundation alter the actual 

behaviour of the structure considerably as obtained by 

the consideration of the structure alone. Flexibility of 

soil medium below foundation decreases the overall 

stiffness of the building frames resulting in an increase 

in the natural period of the system.  

 

II. MODELLING AND ANALYSIS 

 

Idealization of Structure 

To study the dynamic behavior of building structure 

while considering the effect of soil structure 

interaction, building frame is modeled as 3D space 

frame using standard two nodded frame element with 

two longitudinal degrees of freedom and one 

rotational degree of freedom at each node. At the 

interface of infill and frame, the infill element and the 

frame element are given same nodes. The idealized 

form of a typical 3 bay x 3 bay 10 storey building 

frame with infill wall modeled as represented 

schematically in figure the present study also 

considers bare frame to see how correctly the 

influence of soil structure interaction on dynamic 

behavior can be predicted. This may give an idea 

about the error, which one should liable to commit if 

this popular but grossly inaccurate approach is 

invoked. A 3 bay x 3 bay building frames with 10 

storey’s on isolated footing have been considered. The 

height of each storey is taken as 3. 6 m and the 

longitudinal and transverse dimensions of 3 bays x 3 

bay building is taken as 6 m for central bay and 6 m 

for the two side bays. For all the buildings the 

dimensions of reinforced concrete column are taken as 

600 x 600 mm and for beam it is 200 x 600 mm. 

Similarly thickness for roof and floor is taken as 150 

mm and their corresponding dead load is directly 

applied on the beam. The brick infill with thickness 

150 mm. All the above dimensions were arrived on 

the basis of the design following the respective Indian 

code for design of reinforced concrete structure . 

However, these design data are believed to be 

practicable and hence, do not affect the generality of 

the conclusion. irregularity scenario has been 

performed. The results of non-linear static pushover 

analysis obtained in the form of capacity curve for 

considered irregularity in the model in longitudinal 

and transverse direction are shown in Fig. 4 and Fig. 5 

respectively. The response reduction factor (R) is 

calculated from the formulations given in Lakhade et 

al. (2017) for collapse prevention level. The 

formulation adopted for determining response 

reduction factor of the considered models is given by 

equation (1) (Lakhade et al. 2017).  

 

R
S

RR =  ……(1) 

 

As mentioned in IS 1893(1):2016, value of R for 

considered model is taken as 5. But the value of R 

obtained for model is 5. 77 (i. e. , greater than 5) in  
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Plan and Elevation of building 

 

 

 
 irregularity scenario has been performed.  

 

 

 
Response spectra for rock and soil sites for 5% damping 

(IS1893 

 

III. RESULTS AND DISCUSSION  

 

Linear Static Analysis 

The plan layout and elevation of G+10 storey building 

is shown in fig. The building is deliberately kept 

symmetric 

in plan along both orthogonal directions. The building 

considered is assumed to be located in Seismic Zone 

II.  

 

Data 

1) Live Load = 3. 5 kN/m2 at typical floor, 1. 5 kN/m2 

at terrace 

2) Floor finish = 1 kN/m2 

3) Terrace finish = 1 kN/m2 

4) Location = Nagpur city 

5) Earthquake load = As per IS-1893(Part-1)-2002 

6) Storey height = 3. 6 m 

7) Walls = 0. 15 m thick 

8) Column size = 0. 6 X 0. 6 m 

9) Beams = 0. 2 X 0. 6 m 

10) Slab thickness = 0. 15 m 
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11) Density of concrete = 25 kN/m3 

12) Density of brick = 20 kN/m3 

13) Seismic zone = II 

 

Bare frame (Soft soil) 

 
 

The results of non-linear static pushover analysis 

obtained in the form of capacity curve for considered 

irregularity in the model in longitudinal and 

transverse direction are shown in Fig. 4 and Fig. 5 

respectively. The response reduction factor (R) is 

calculated from the formulations given in Lakhade et 

al. (2017) for collapse prevention level. The 

formulation adopted for determining response 

reduction factor of the considered models is given by 

equation (1) (Lakhade et al. 2017).  

 

R
S

RR =  ……(1) 

As mentioned in IS 1893(1):2016, value of R for 

considered model is taken as 5. But the value of R 

obtained for model is 5. 77 (i. e. , greater than 5  

Table 1 

Case No.  Storey Max 

Reaction 

In KN 

Max. 

Displacement of 

top storey 

In mm 

Frequency 

In Cyc/sec.  

 

Period 

In Sec 

Base shear 

In KN 

SB2’a 

(Without 

SSI) 

G+10 5758  40 0. 75 1. 3  

436    0. 84  1. 1 

   0. 84  1. 1 

SB2’b 

(With 

SSI) 

G+10  5248 50 0. 60 1. 6 412 

   0. 64 1. 5 

   0. 62  1. 59 

SB2’b’ 

(With 

SSI) 

G+10 4558 74 0. 4  2. 4  

 

291    0. 4  2. 4 

   0. 53  1. 8 

 

IV. CONCLUSION 

 

In the present study, the effect of soil structure   

interaction on the dynamic characteristics of structure 

has been studied. Some of the conclusions that can be 

drawn from the observations made above are, 

1. The study shows that consideration of different 

parameter such as soil structure interaction, and 

location of walls influences time period, displacement 

and base shear of building frame considerably. Hence 

it is important to consider to all these parameters in 

the analysis of structures.  

2. Shear walls located in the central part of the 

multistoried building gives lesser displacement and 

more 
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ABSTRACT 

 

Damage to irregular structures caused by asymmetry in plan has been observed during many major and minor 

earthquakes during the past. The non-coincident center of mass and stiffness in a structure generate plan 

asymmetry which causes torsional vibration resulting in severe damage to structural components in the more 

laterally flexible regions of the structure. Modelling plays a very important role in design and analysis of 

structures. In the present study, a typical irregular plan of building with 5-storey is considered and is assumed 

to be located on medium soil condition and seismic zone V. The building is analyzed by using response 

spectrum analysis and designed as special moment resisting frame as per the specifications of Indian Standard. 

Further, the performance of building is assessed using Non-linear static procedure i.e. static pushover analysis 

as per ASCE-41. In addition to this the response reduction factor (R) of considered model is also evaluated. It is 

concluded that, for irregular buildings considering response reduction factor R same as that provided in Indian 

seismic code is inappropriate and the value should be less than 5. 

Keywords: Asymmetric building, Response Spectrum Method, Non-linear Static analysis, Response Reduction 

factor. 

I. INTRODUCTION 

 

So far irregularity has been studied by many 

researchers and important recommendations has also 

been laid in the Indian codes, so as to avoid the major 

devastation during seismic actions. Different types of 

irregularity seen practically 

a. Vertical stiffness irregularity 

b. Mass irregularity  

c. Vertical geometric irregularity 

d. In plane discontinuity 

e. Out of plane offsets 

f. Discontinuity in capacity (weak storey) 

g.  Torsional sensitivity 

 

 

This causes obstruction in the flow of forces and stress 

concentration increases in the critical areas. Torsional 

forces occurs as CM and CR (Centre of mass and 

rigidity) do not lie at same points. The torsional 

stresses are quite dangerous, causing complete failure 

of the structure. Static method i.e seismic coefficient 

method mentioned in IS 1893: 2016 Part I may not be 

useful as it is based on regular distribution of stiffness 

and mass in a structure, and hence it becomes less 

accurate. Figure 1 shows different plan irreguality 

arrangements which are observed, which are proved 

to be dangerous, Indian codes on earthquake resistant 

design laid some stringent clauses for the design of 

irregualr buildings.  
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Figure 1. Plan irregularity in buildings, (google search) 

 

Shelke and ansari, 2007 considered the irregularities 

of the structure  namely mass, stiffness and 

vertical geometric irregularity. It was obsreved that 

the structure with mass irregualrity experience large 

base shear than regualar structures. Stiffness 

irregularity structures experience large storey drifts, 

further, darshale and Shelke, 2016 studied the to 

control the effect of irregualrity by using base 

isolation. Base isolation reduced the lateral 

displacement, shear forces, bending moments, base 

shear, storey acceleration, interstorey drift as 

compared to the conventional fixed base structure. 

Which shows the effectiveness of base isolation and 

concluded that base isolation is very effective seismic 

response control device. 

 

 Sheikh and Shinde, 2016, studied about the seismic 

analysis by considering mass irregularities given in the 

specific codes and  investigated the proportional 

distribution of lateral forces evolved through seismic 

action in each storey level due to changes in mass of 

frame on vertically irregular frame. Bhosale, et al. 

(2016) examined the seismic performance of buildings 

with irregular distribution of mass, stiffness, and 

strength along the height may be significantly 

different from that of regular buildings. Stepped and 

setback buildings under the category of vertical 

geometric irregularity needs to be investigated in 

detail to validate the special design requirements 

recommended by design codes. Further, Mohod, 2015, 

examined the effect of shape and the plan of the 

structural building on the response of seismic analysis. 

Buildings with irregular geometry respond differently 

against seismic action. . It has been observed from the 

research that simple plan and configuration must be 

adopted at the planning stage to minimize the effect of 

earthquake. Mahesh and Rao, 2014, presented a paper 

in which a G+11 multistorey building with regular 

and irregular configuration had been considered for 

earthquake and wind loads using ETABS and STAAD 

PRO V8i. Different response like the storey drift, 

displacement, base shear were plotted and the 

inference was that when both regular and irregular 

configurations were compared, the storey drift and 

the base shear value were found to be more for regular 

configuration. Athanassiadou C.J. (2008) addressed 

multistorey reinforced concrete (R/C) frame buildings, 

irregular in elevation. Two ten-storey two-

dimensional plane frames with two and four large 

setbacks in the upper floors respectively, as well as a 

third one, regular in elevation, have been designed to 

the provisions of the 2004 Eurocode 8 (EC8) for the 

high (DCH) and medium (DCM) ductility classes, and 

the same peak ground acceleration (PGA) and 

material characteristics. As expected, DCM frames are 

found to be stronger and less ductile than the 

corresponding DCH ones. The overstrength of the 

irregular frames is found to be similar to that of the 

regular ones, while DCH frames are found to dispose 

higher overstrength than DCM ones. Sarkar (2010) 

studied about how to deal with the vertical 

irregularities in stepped building. Stepped building 

frames, with vertical geometric irregularity, are now 

increasingly encountered in modern urban 

construction. 

 

From the study of literature, it has been concluded 

that irregularity is detrimental for the structures 

during earthquake, hence preventive measure need to 

be considered while designing structures and 

irregularity must be avoided. 
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II. MODELLING AND ANALYSIS 

 

• Selection of plan of the building 

In order to thoroughly analyze the building with plan 

irregularity, various shaped building having different 

plan shapes will be undertaken. From the literature 

thorough idea regarding plan irregularity has been 

studied and L Shaped building is considered with 

irregularity of more than 50%.  The plan area of the 

considered 5 storey building is 15 x 15 m with 3 m of 

storey height. The sizes of each component of the 

building is decided by designing the building for 

gravity and earthquake loading. Figure 2 and 3 shows 

the plan and elevation of the building. Preliminary 

sizes of the frame members have been considered 

based on the deflection criteria given as per Indian 

standard IS 456-2000 and IS 13920-2016. Response 

spectrum analysis of structure has been performed as 

per IS 1893 part 1 (2016). Building is assumed to be 

situated on medium soil in seismic zone V, having 

zone factor 0.36. Structure is subjected to gravity loads 

as per the clauses mentioned in Indian standards (IS 

456, IS 875 part I and II). In the proposed structure 

slab thickness and wall thickness is assumed equal to 

100 mm and 230 mm (outer) and 115 mm (internal) 

respectively. Structural modelling, analysis and design 

have been performed in SAP 2000 version 14.2.4. 

Detailed mathematical model has been prepared to 

represent the distribution of structural geometry of 

elements and loading in plan as well as in elevation. 

 

Figure 2.  Plan of the building 

 

Figure 3.  3D view of the building 

 

Thickness of slab at all floor level and roof level have 

been assumed to be same and modeled as rigid 

diaphragm. Archetype building has been analyzed by 

using response spectrum analysis and designed as 

special moment resisting frame as per the 

specifications IS 456:2000 and IS 13920:2016 code. 

The beams have been assigned with moment (M3) 

hinges and columns with coupled axial moment (P-

M2-M3) hinges at the two ends. To access the 

performance of building nonlinear static analysis i.e. 

static pushover analysis have been performed. 

 

III. RESULTS AND DISCUSSION  

 

Pushover analysis is performed for the considered 

model under study. The different pushover curves in 

terms of base shear and roof displacement in 

longitudinal as well as transverse directions has been 

obtained. Capacity curves of building model are linear 

initially, after certain point it start deviating from 

linearity to non-linearity. Non-linearity comes in 

picture due to inelastic action start takes place in 

structural elements. All curves are approximated by 

means of bi-linearization method as per FEMA 356. 

The nonlinear performance of structure depends on 

stiffness, strength and ductility of structure. The 

approximate estimation of aforementioned parameters 

can be found from the capacity curve result of 

building obtained from nonlinear static pushover 
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analysis. Pushover analysis also give insight of weak 

links present in the structure or highlight the region 

of inadequate capacity. In the present case the 

comparative study of change in over strength, storey 

displacement, yield and ultimate base shear capacity 

of structure due to irregularity scenario has been 

performed.  

 

The results of non-linear static pushover analysis 

obtained in the form of capacity curve for considered 

irregularity in the model in longitudinal and 

transverse direction are shown in Fig. 4 and Fig. 5 

respectively. 

 

The response reduction factor (R) is calculated from 

the formulations given in Lakhade et al. (2017) for 

collapse prevention level. The formulation adopted for 

determining response reduction factor of the 

considered models is given by equation (1) (Lakhade 

et al. 2017). 

R
S

RR =  ……(1) 

As mentioned in IS 1893(1):2016, value of R for 

considered model is taken as 5. But the value of R 

obtained for model is 5.77 (i.e., greater than 5) in 

longitudinal direction whereas in transverse direction, 

R is less than 5. This shows that for irregular buildings 

considering response reduction factor R same as that 

of R equals to 5 is inappropriate and the value should 

be less than 5. 

 
Figure 4. Capacity curve in longitudinal direction 

 
Figure 4. Capacity curve in transverse direction 

 

Table 1. Capacity curves results 

Direction X Y 

Initial stiffness 300411 92222 

Ductility 2.22 1.75 

Overstrength 2.1 2.13 

Response reduction factor 

(R) 

5.77 4.147 

 

IV. CONCLUSION 

 

Irregularity imparts torsional forces, since CG and CM 

doesn’t coincides with each other. The stress 

concentration increases at severe locations and hence 

complete failure of the structure is possible. Hence, 

stringent clauses have been recommended regarding 

the design of irregular structures for earthquake. 

Indian codes prohibits the use of such structures in 

earthquake prone areas. In the present L-shaped 

building is considered and the performance is 

evaluated based on non-linear static pushover analysis. 

Following conclusions have been made 

1. Response reduction factor is found to be more 

than 5 in X-direction and less than 5 in Y-

direction.  

2. Pushover curves gives the capacity of the building. 

3. For the considered model, ductility is less in Y-

direction as compare to X-direction. 
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ABSTRACT 

 

As per the study done by authors the world population increases, the demand increases for quality drinking 

water. Surface and groundwater resources are being utilized faster than they can be recharged. Rainwater 

harvesting is an old practice that is being adopted by many nations as a viable decentralized water source. This 

paper reviews the methods, design of rainwater harvesting systems, and its impacts adopted in all parts of the 

world. 

Keywords: Construction Management, Risk Analysis, Bridge Construction, Construction Planning, Resource 

Utilization. 

 

I. INTRODUCTION 

 

Rain water harvesting is one of the most effective 

methods of water management and water 

conservation. It is the term used to indicate the 

collection and storage of rain water used for human, 

animals and plant needs.  

 

Artificial recharge to ground water is a process by 

which the ground water reservoir is augmented at a 

rate exceeding that under natural conditions of 

replenishment. The collected water is stored and 

pumped in a separate pipe distribution. This is a very 

useful method for a developing country like India in 

reducing the cost and the demand of treated water 

and also economizing the treatment plants operation, 

maintenance and distribution costs. 

 

As per the Ministry of Urban Development and 

Poverty Alleviation, Govt. of India has made 

modifications to the building bye laws that requires 

Water Harvesting through storing of water runoff 

including rain water in all new buildings on plots of 

100 sq. meters and above will be mandatory. 

 

II.  METHODS AND MATERIAL 

 

The project work is divided into 3 Phase: 

Phase 1: 

• The selected site was divided into 1 Sq.km area 

of grid on the map with the help of AutoCAD 

software and the Google earth software  

• The junctions of the grids were noted and 

numbered. 

• Then the water levels in the well were taken 

with the help of tape on or near the noted 

junctions. 

• The location of the well of which the water 

level was taken was noted with the help of 

Google earth app. 

• The exact location or the exact coordinates were 

marked with the help of GPS. 

• The obtained readings were compared and the 

fluctuations in the water levels of the different 

areas of the city were found.  

 

Phase 2: 

• The points or the location on which the water 

level was taken in the 1st phase will be taken 

again. 
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• The readings of the water levels obtained will be 

compared with the readings of 1st phase. 

• This will give us the water level fluctuation in 

the specific period of time. 

 

 

Phase 3: 

• The points or the location on which the water 

level was taken in the 1st phase and 2nd phase 

will be taken again. 

• The readings of the water levels obtained will be 

compared with the readings of 1st phase and 2nd 

phase. 

• This will give us the water level fluctuation in 

the specific period of time. 

• The overall Fluctuation of Water level in the 

Nagpur city in the whole year will be obtained. 

 

 

III. RESULTS AND DISCUSSION [Page Style ] 

 

• The water levels of the various areas were taken 

and the 1st phase and the 2nd phase of the project 

is done. 

• The following are the readings of the water 

levels obtained in 1st phase and 2nd phase: 

 

Tabel 1 

Grid 

no. 

 

Depth 

Phase 

1. 

Depth 

Phase2. 

X 

latitude 

Y 

longitude 

Z 

altitude 

161 0.95 3.2 295081 2335771 327 

162 1.6 3.5 296013 2335821 311 

160 4.6 11.2 293861 2336288 329 

163 1.3 3.8 296971 2335976 324 

164 0.9 2.1 297799 2335993 299 

165 2.7 5.8 298934 2335963 290 

179 1.8 5.9 298835 2335019 311 

185 2.16 4.9 304973 2334978 263 

150 1.2 5.2 299243 2337251 313 

134 1.52 2.36 298336 2337934 282 

133 2.8 4.5 298015 2337848 317 

166 1.1 5.4 297841 2339043 468 

66 1.08 3.5 300965 2342011 298 

65 0.7 2.8 300097 2342569 338 

61 1.3 5.1 296279 2341870 314 

82 0.7 4.6 297445 2340701 325 

147 1.35 2.8 296002 2337068 345 

148 2.02 4.6 299339 2336907 285 

163 1.3 3.2 296971 2335976 324 

177 1.3 3.1 297012 2334989 321 

178 1.7 3.5 298034 2335043 318 

150 1.25 5.2 290672 2337093 319 

210 1.02 5.2 305023 2333026 307 

199 1.75 5.8 305027 2336907 233 

200 1.85 4.9 305974 2333959 288 

186 2.1 6.3 305963 2335030 297 

182 2 4.3 302192 2335106 315 

168 1.15 3.1 302094 2336075 306 

184 2.45 4.1 303982 2334989 310 

198 1.8 5.2 304013 2334041 311 

197 2.6 6.3 303063 2334004 301 

177 0.9 4.1 298682 2339113 288 

100 1.7 5.5 299159 2339773 294 

99 2.4 4.6 298144 2339786 315 

116 2.12 6.3 298035 2339094 334 

98 0.7 4.5 296835 2339895 328 

218 8.3 12.8 305000 2332004 308 

26 1.9 4.2 299016 2344019 306 

27 2.1 6.5 299908 2344064 285 

17 1.2 5.8 299951 2344931 291 

179 1.5 4.9 298923 2335081 341 

180 4.25 8.2 299765 2335260 310 

194 4.4 7.9 299921 2333837 309 

166 1.8 5.4 299974 2335892 302 

181 1.35 5.1 360843 2335055 283 

195 dry Dry 300680 2331581 280 

176 1.2 4.1 295410 2334964 305 

175 1.15 10.1 294872 2335132 315 

174 1.3 9.7 293985 2334866 318 

191 3.05 7.9 297954 2334052 306 

207 7.8 12.8 298977 2332900 312 

208 1.9 5.3 300185 2332765 290 
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143 3.7 7.1 297901 2342875 325 

25 2.3 5.4 297735 2343592 309 

 

IV. CONCLUSION 

 

RWH is a gradual process, we can not suddenly 

increase the ground water table after constructing 

recharge structures, by constructing any type of 

recharge structure, and we can give our contribution 

in aquifer recharge. This will help to rejuvenate the 

depleting ground water resources. Also help to save 

the little amount of rain water which used to drain 

away from many years. The methodology used in 

helped to examine the ground water level of various   

areas of the city. 
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ABSTRACT 

 

This paper presents a survey report of design of dam with de-silting. Siltation is most often causes by soil   and 

sediment spill. Due to silting capacity of live storage of reservoir decreases rapidly as well as silt also effects on 

the durability of structure of dam and the usual method of river flow diversion involves construction of tunnel 

and cofferdams. The cost of diversion work could be as high as 10-20% of total dam construction cost. The cost 

of diversion works depends on factors such as the tunnel dimension and intended tunnelling support measures 

during and after excavation. The quality of the rock through which the tunnel should be excavated and 

dimension of the upstream and downstream cofferdams. The optimum diameter and the total diversion cost are 

directly related to the river flood discharge. According to report of hydro power plant in India, there are 

various renewable resources like sun, wind, water, ocean and tidal. The power generation using hydro 

resources offers sustainable zero energy input cost, zero greenhouse gases emission, low operation and 

maintenance cost. These are currently near 17% of the world total power generation is based on hydro 

resources and it share to renewable power generation is 70%. All the systematic process which are discuss in 

paper. 

Keywords: sedimentation causes and effect de-silting for dams, diversion tunnel and hydro power plant 

 

I. INTRODUCTION 

 

Dam are said to be an important source of water 

supply and high importance for various other reasons. 

As the sediments accumulate in the reservoir, so the 

dam gradually losses its ability to store water for the 

purposes for which it was built means storage capacity 

of reservoir is reduce. Generally, reservoir are built in 

river for water supply, power generation, discharge 

regulation and flood control. The reservoir capacity 

can be divide in three portion such as dead storage 

volume, live storage volume and the flood control 

storage volume. Construction of dam may take up to 

10 or more years. In thus period, the river has to be 

diverted in other to create a dry environment for the 

construction of dam. The usual method of river flow 

diversion involves construction of tunnel and 

cofferdam. The tunnel is excavated in either of the 

abutment to divert the entire river flow, both its 

normal and flood discharge around the site the 

cofferdam are water tight structure usually 

embankment, construction of upstream and 

downstream of site to isolate the area that has to be 

kept dry. The entrance is located at upper side of the 

upstream cofferdam and discharge into the river in 

lower side of downstream cofferdam.      

 

In hydro power plant the water is utilized to move the 

turbine which is turn and run the electricity 

generators. About 26% of energy is contribute by 
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hydro power to India. According to 2010 census of 

India planning commission, nearly 28.8% of India are 

below poverty line. In many villages household have 

no access to electricity. Basically the potential energy 

of the water storage in  the dam gets converted into 

the kinetic energy of the moving water in the 

penstock. The kinetic energy get converted into 

electric energy with help of  turbine and generator 

combination. A 30% supply of water is fulfils with the 

help of hydro power plant. 

 

 
Figure 1. tunnel with coffer dam. 

 

The literature reviews studied are discussed below: 

(SaeedSedighizadeh, Abbas Mansoori, Mohammad 

Reza Pirestani and Davoud Sedighizadeh)[1]:In there  

paper they shows that the basic assumptions employed 

in this study to attain the necessary guides in the 

selecting optimum tunnel and cofferdam in dam 

diversion works. Tunnel excavation includes 

surveying, drilling (and blasting in the drill and blast 

method), mucking, drainage, ventilation and lighting. 

Immediately after excavation of each longitudinal 

segment of the tunnel, support measures for the 

exposed area of the tunnel are required in various 

degrees. To provide for better stability, more durable 

surface and smoother flow conduit, the water carrying 

tunnels are often lined with formed reinforced 

concrete. The cost of civil works is related to 

specifications of the project such as the locality and 

topography, availability of the required materials and 

equipment, quality of the soil and the rock, the 

execution methods adopted by the contractor, and un-

anticipated situations regarding water, weather and 

ground, among other factors. 

 

(Mr.Pratik Ghorpade, Mr.Anand Chavan, Ms. Harsada 

kadam, Mr. Sanjay Patil)[2]: In there refrence paper 

they studied that the de-silting  is an artificial 

technique mainly used for the management of silting 

of reservoir. By using D-silting artifice decrease the 

volume of dead storage and increasing the live storage 

of reservoir with improving storage capacity of dam. 

Also improve life of dam structure with management 

of sediment and silting in reservoir. Generally, 

reservoirs are built in rivers for water supply, power 

generation, discharge regulation and flood control. 

The reservoir capacity can be divided in three 

portions, the dead storage, the active or live storage 

volume and the flood control storage volume.In this 

method mainly conisderd the horizontal hydraulic 

pressure and gravitational force present on the silt. 

 

(Roshni Bhoi,Dr.S.M.Ali)[3]:In this experimental 

studies  the main source of hydroelectricity is the 

water which is readily available in India.Water power 

can be use in various forms. the most important way is 

the hydroelectric dam,were water store is responsible 

for the turbine rotation and there by capture the 

energy which is use to run the generator. These are 

classified according to the power generation capacity. 

• Large hydro power: >100 MW 

• Medium hydro power: 30-100 MW 

• Small hydro power: 1-30MW 

 

These are generally use to feel a small community or 

rural industry where grid is not available. The water is 

store behind the dam. These reservoir is located very 

high as height of reservoir decide the force of water 

flowing to the turbine. Depending on the load 

demand the water is allow into the turbine. The water 

flow through to the turbine through the penstock 

which are designed to transport water from intake to 

turbine without any cavitations problem. The height 

of water at the water reservoir and amount of water 

into the penstock determine the total power 
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generation by a hydro plant. The water strikes the 

blade of the turbine and the potential and kinetic 

energy of water is converted to the rotational energy 

which drives the blades of the turbine.This rotating 

sharft produce alternating current in the coils of the 

generator the production of the magnetic field which 

is furthure converted to the electrical energy by 

electro magnetic field mechanism.Thus,hydroelectric 

power plant produce electricity from the energy of 

water.  

 

(Bidasaria M)[4]: In this study they work on Indira 

Sagar Project in M.P., a multipurpose project, a 92 m 

high dam on Narmada river was required to be 

constructed but during off monsoon period flow of 

300 cumecs of river Narmada was to be diverted so 

that dam can be constructed. For this, it was necessary 

to construct a 24 m high coffer dam to divert the off 

monsoon flow through a diversion tunnel from left 

abutment. This coffer dam was to be founded on a 

complex geological strata. 

 

(R.Ajalloeian, A.R.Samadi Soofi, and M.Salavati)[5]: In 

this paper they introduce that from the study. In 

recent year, following the increasing need to creat 

space undergroung with larger scale and in greater 

depth in poor areas, identifying more and more of the 

earth is evident. In relation to construction of 

dam,geological survey is the most important parts of 

studies which can be useful and valuable information 

about the design of underground space offer.Dam are 

considerd as one of the most important civil structure. 

 

(Neena Isaac, T.I.Eldho0)[6]: In there paper they 

shows that the storage capacity of hydro power 

reservoirs is lost due to the sediment depositipon. 

Removing the sediment deposition hydraulically by 

drawdown flushing is one of the most effective 

methos of restoring the storage capacity.For the 

hydraulic model studies, a 1:100 scale geometrically 

similar model was constructed. 

 

(H.Chanson, Patricks James)[7] : The authors have 

documented several case studies illustrating reservoir 

failures causes by siltation and catchment erosion. The 

failure cases are use to introduce students to the 

complexity of the reservoir management and 

sedimentation. The main lesson is the importance of 

designing a reservoir as a complete system, including 

hydrology, soil conservation practice, sediment 

transport principles and hence the siltation process.  

 

 
Figure 2. hydropower plant. 

 

 
Figure 3. De-silting  

 

II. DISCUSSION  

 

All paragraphs must be indented.  All paragraphs must  
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The entire document should be in Times New Roman 

or Times font.  Type 3 fonts must not be used.  Other 

font types may be used if needed for special purposes. 

 

III. CONCLUSION 

 

Although a conclusion may review the main points of 

the paper, do not replicate the abstract as the 

conclusion. A conclusion might elaborate on the 

importance of the work or suggest applications and 

extensions. Authors are strongly encouraged not to 

call out multiple figures or tables in the conclusion—

these should be referenced in the body of the paper. 
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ABSTRACT 

 

Municipal Solid waste management  is one of the major environmental problem all over the world. Solid Waste 

Management which is already a mammoth task in developing country like India is going to be more 

complicated with the increase in urbanization, changing lifestyles and increase in consumerism. Urbanization is 

now becoming a global phenomenon, but its consequence are more pronounced in developing countries. 

Improper Management of Municipal solid waste causes hazards to surrounding people. Various study reveal 

that about 90% of MSW is disposed of, in open dumps and landfill, which create problem to public health and 

to ecosystem. Composition of waste varies with different factors like living standards, climatic conditions, 

socio- economic factors, etc. The focus of the present paper is to investigate the quantity, quality and its 

management in the Nagpur City. The present paper evaluates the current practices prevalent in Nagpur to deal 

with this solid waste and problems associated with it. The study is concluded with a few fruitful suggestions 

which may be beneficial for the disposal of MSW.   

Keywords : Municipal Solid Waste, Management, Urbanisation. 

 

I. INTRODUCTION 

 

to Municipal solid waste was not a problem in ancient 

days but now a days where cities are growing at faster 

rate and one thing is common that we can find huge 

number of heaps of garbage all over the cities. Huge 

volume of waste is generated and management of solid 

waste is major challenge. These solid waste generated 

needs to be collected, transported and shall be 

disposed off properly before creating adverse impacts 

on environment. Gradually the different systems were 

involved and a scientific method which was 

developed by using 3Rs which is reduce, recycle, 

reuse. Reduce the waste stream is the most important 

significant of all the options to manage waste. If waste 

is not generated then we do not have to invent ways 

to dispose off. Reuse is the next desirable option in 

this, material can be used again and again for same 

purpose. Recycling is the next step in priority it 

includes the collection of used reused items.  

Composting is the best way to dispose of the solid 

waste in a proper way, there are lots of composting 

techniques which are Indore method, Bangalore 

method, vermin-composting, landfill etc. Composting 

is a technique which creates “wealth from waste”. 

After composting the solid is used as fertilizers which 

are very beneficial for crops yield. “Cleanliness is 

godliness” is the mantra of Mahatma Gandhiji, Father 

of nation. To fulfill the Mahatma Gandhi’s dream Shri 

Narendra Modi himself started the cleanliness drive. 

Clean India, Green India which is kwon as “Swatch 

Bharat Abhiyan”.  

 

As we look into the world scenario developing 

countries generate more solid waste compared to 

developed countries. The various problems that are 

found in developing are population continues to grow, 

Waste per capita is rising as economies development, 

Migration from rural cities to urban areas continues, 

Number and size of cities increases, Globalization 
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results in industrial and hazardous waste generation 

shifting to developing countries, Political interference 

also hampers smooth running of local authorities in 

developing countries, Vulnerability of pollution of 

surface and groundwater is high because local 

authorities rarely considered  it in developing 

countries, In terms of MSW disposal, land filling 

remains the most popular choice with waste 

management authorities in developing countries, 

Recycling in developing countries tends to be 

practiced on a community or on a for-profit 

basis.Solid waste management is not restricted to 

person, group, area, concerned list or non-exclusive, 

non-rivalled and essential, the responsibility for 

providing the service lies within the public domain 

being of local nature it is entrusted to local authorities.  

  

Nagpur also known as ‘Orange City’ is spread    across 

an area of 217 sq.km with population of 2.5 million 

(Census 2011). The city is located at the geographical 

centre of India. Nagpur is the Third Largest city in the 

state of Maharashtra after Mumbai and Pune and the 

largest in Central India.  

 

Nagpur is also being developed as a Smart City under 

the Government of India Smart City programme. 

Nagpur is the geographical centre of the country and 

is the major trade centre in the region and is well 

connected. Nagpur Municipal Corporation (NMC) 

spreads over an area of 227.38 sq. km with a total 

population of 24.06 lakh (more than 3 million 

currently) according to the census of 2011.[2] Nagpur 

city makes up 4.73% of the total urban population of 

the state. The city is now among the fastest growing 

cities in India and is rapidly emerging as commercial, 

retailing and logistic hub.[1] Nagpur Municipal 

Corporation (NMC) is currently generating an average 

of 1100-1200 TPD of waste, with an average per capita 

generation of 444 grams per person per day. NMC has 

been a progressive urban local body and has taken 

some measures for improvement of waste 

management in the city; however, there is still a need 

for a lot of focus and considerable improvement. For 

the effective management of waste, the city has been 

divided into 10 zones. Door-to-door waste collection 

is practiced in all wards, except outer city areas. NMC 

has privatised collection and transportation of the 

solid waste and awarded the contract to Kanak  

Resources Management Limited (KRML) in  

December 2007. KRML is responsible for the doorto-

door collection of waste and transportation of waste to 

the dumpsite at Bhandewadi.  

Approximately 255 vehicles of various types are 

deployed by KRML for the transportation of waste, 

along with handcarts, small tricycles and tipper trucks 

for primary collection from the  

households.[1]  

  

II. CASE STUDY OF NAGPUR CITY  

 

Nagpur is situated in the eastern part of Maharashtra.  

The coordinates of the city lie between 78°30‟ to 

79°30‟E and 20°30‟ to 21°45‟N,[1]. The average 

altitude is 310.5 m above mean sea level. Nagpur is in 

the exact centre of the Indian peninsula. The city has 

the Zero Mile Stone locating the geographical centre 

of India, which was used by the British to measure all 

distances within the Indian subcontinent. Nagpur is 

well connected with the major urban centres across 

India.  

Table 1. Detail Of Secondary Storage Points In NMC 

Area 

ZONE 

NO. 

NAME OF 

THE ZONE  

TOTAL  
NO. OF  
SECON 

DARY 

POINTS 

DETAIL OF  
TRANSFER  
STATION  

1  Laxmi Nagar  20  Sita Nagar  
(Temporary)  
Rahate 
Colony  
(Temporary)  

2  Dharampeth  19  Ambajhari        
T- Point  
(Temporary)  
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3  Hanuman 

Nagar  

14  Budhwari  
Bazaar,  
Sakkardara  
(Permanent)  

4  Dhantoli  30  Ganesh Peth 

(Temporary)  

5  Neharu 

Nagar  

12  Tajbag 

Maidan 

(Temporary)  

6  Gandhibagh  15  Sokhta 

Bhawan 

(Temporary)  

7  Satranjipura  16    

8  Lakadgang  10  Gangabai 

Ghat 

(Temporary)  

9  Ashi Nagar  13  Gangabai 

Ghat 

(Temporary)  

10  Mangalwari  21  Chaoni 

Chowk 

(Temporary)  

 

 
 

Figure 1. Slum Location Map For Nagpur City 

 

 
Figure 2. Characteristics Of Waste 

 

Table 2. Legislation And Laws 

 Sr.   

No.   

Rules   Year   

1.   The Hazardous Waste  

(Management, 

Handling and Tran 

boundary 

movement)   

1989   

2   Biomedical Waste 

Handling Rules   

1998   

3.   Municipal Solid Waste 

(Management and  

Handling) Rules   

2000   

4.   The Batteries  

(Management and  

Handling) Rules   

2001   

5.   National Urban 

Sanitation  

Policy   

2008   

7.   Plastic Waste  

(Management and  

Handling) Rules   

2011   

8.   E-waste Rules   2011   

9.   Swacch Bharat mission   2014   

  

  

   

15 % 
10 % 

% 24 

% 9 

% 20 

% 11 

% 11 

AVERAGE PHYSICAL  
CHARACTERISTICS OF  
MSW FOR DUMP SITES 

PAPER 
CARDBOARD 
PLASTIC 
TEXTILE  
ORGANIC 
INERT 
WOOD 
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Currently, there is no working waste treatment 

facility in Nagpur. Waste collected from various 

parts of the city is dumped at Bhandewadi dumpsite, 

which is approx. 10 km from the city centre.  

 

III.  DISSCUSSION  

In the olden times, the method of disposal was 

incineration because the quantity of waste disposal 

was very less, but now as urbanization, migration, 

privatization, industrialization come into power, the 

generation of waste has tremendously increased. Due 

to increase in the quantity of waste generation new 

methods like land filling, composting, were adopted.  

  

The new method in Nagpur city includes privatisation 

of waste collection and transportation services, which 

involves the collection of waste from doorsteps and 

transportation to the dumpsite. NMC has privatised 

collection and transportation of the solid waste and 

awarded the contract to Kanak Resources 

Management Limited (KRML) in  December 2007.  

 

KRML is responsible for the doorto-door collection of 

waste and transportation of waste to the dumpsite at 

Bhandewadi. In the year 2008, Nagpur city came up 

with the concept of a binfree city and eliminated more 

than 80% of primary collection points/ community 

bins from the city. There is still scope for 

improvement in the collection and transportation 

system, including improvements in logistic 

management, optimal utilisation of vehicles, 

increasing coverage of outer city areas, and bringing 

efficiency to segregation practices.  

 

However , as  per the Municipal Solid Wastes 

(Management and Handling) Rules, 2000, the landfill 

site should be large enough to last for 20-25 years and 

should be away from habitation clusters, forest areas, 

water bodies, monuments, national parks, wetlands 

and  places of important cultural, historical or 

religious interest.   

 

But the present site are having habitats of humans in 

the range of 500km,band famous temple of Nagpur 

Baps Shri Swaminarayan Temple is about 3.4 km from 

bhandewadi, though the temple is at an adequate 

distance but as the amount of untreated waste in the 

site is increasing tremendously, various problems like 

air pollution. Various nearby hospitals suggested that 

the amount of patients suffering from bronchitis, 

asthma, skin problems are increasing rapidly. Also, 

two  major fires had engulfed the municipal waste 

emitting poisonous gases and making it difficult for 

residents nearby, which means that frequent fires 

have been  reported from the site due to unscientific 

disposal of waste at bhandewadi.  

 

After studying all the aspects and scenarios of waste 

disposal of Nagpur city, the above methods were not 

satisfactory and apt under various situations.  

 

Therefore, we suggest some solutions that can be 

undertaken.  

Rather that dumping all the waste at one particular 

site which is very close to human habitation, we 

suggest some other engineered dumping sites which 

follow the rules of  Municipal Solid Wastes 

(Management and Handling), 2000. The first one is 

the vacant revenue department land near Mandwa 

village in MIDC Butibori 36 kms from the city, 

Around 250-300 acre of area can be used and the land 

is even bigger than the present site at Bhandewadi and 

can be used for more than 30 years. The other sites 

that can be used are mining site at Kuhi-Dongargaon 

on Umred Road. Also a site which is 20 km away from 

the present site of Nagpur can be used. Bellari in 

Kalmeshwar tehsil and Titur in Kuhi tehsil can also be 

used.  
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Figure 3. Map of Bhandewadi and nearby mines sites. 

  

IV.  CONCLUSION  

 

With an exponentially increasing population, it is 

even more important to be considerate about how 

well individuals take care of the planet. Land is 

limited, resources are limited, and the health of the 

plant can only be heard to a limited extent. As more 

and more waste is generated yearly, it is evident that 

this increasing trend is unacceptable in the long run. 

Landfills and recycling can only temporarily mitigate 

the immediate consequences of this large waste 

production. However, if the problem of municipal 

solid waste is to be truly addressed, the roof of the 

issue must be looked at first. If less waste is generated 

in the first place, the challenge of finding 

environmentally feasible ways of disposing of waste 

will be much easier.  
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ABSTRACT 

 

This paper presents a report of cracks and patches are same type of road surface distresses whose assessment is 

essential in India. At present, distress data collection is increasingly being automated by using various imaging 

system. This is expensive, time consuming and slows down the road maintenance management. A robust 

method of automated detection and assessment of cracks and patches from real life video clips of Indian 

highway is proposed. The local authority road networks commonly comprise roads of various functional 

characteristics and a variety of construction types. We are investigate about the use of digital technique to 

obtain field data to increase safety and reduce labour requirements using a semi automated distress collection 

and measurement system and also in the robust method cracks and patches are detected and quantified 

automatically using various image processing technique supported by heuristically derived decision logic. The 

algorithm automatically detects cracks and patches after the adjustment of the optical distortion. Moreover, the 

technique products an automatic classification and rating to create different categories. Patches have always 

been a problem for highway maintenance agencies because their repair is costly and time consuming.  

Keywords: Automated Distress Assessment, Image Analysis, Distress, Automated Survey 

 

I. INTRODUCTION 

 

An area of pavement where part of the original 

pavement has been replaced or covered with new 

material to repair the existing pavement is called as 

patches. In a road maintenances management system 

the assessment of road surface distress is one of the 

important tasks for developing repair and 

maintenance strategies. Patches and cracks are some 

type of road surface distress whose assessment is 

essential in India (March 2004). The correct patching 

techniques prolong the life of the pavement and 

prevent further degradation which can lead to an 

accelerated rate of decay of the pavement. Potholes 

are an annoyance and a danger to the public and their 

patching consumes time from state department of 

transportation and local department of public work 

agencies that could be spent elsewhere therefore 

correctly patching potholes. The time is extremely 

important to reduced long term cost associated with 

repeated patching. All flexible pavement require 

patching at sometime during their service life. 

Patching material are one of the larger material cost. 

A high quality patch is one of the most cost effective 

means of utilizing available resources because of 

surface patching patching should be perform to a 

standard commensurate with resource availability and 

the objective of retaining a smooth ride as long as 

possible potholes. Cracks and patches are some type of 

road surface distresses whose assessment is essential in 

India. In the current field practice road distress data 

assessment is reported to be done through distress data 
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collection and processing of the collected raw data. At 

present distress data collection is increasingly being 

automated by using various imaging systems. The 

collected raw video clips for distress assessment is still 

predominantly being done manually this is expensive, 

time consuming and slows down the road 

maintenance management. In these paper a robust 

method for automated detection and assessment of 

potholes cracks and patches are detected and 

quantified automatically using various image 

processing techniques supported by heuristically 

derived decision logic. 

 

The information extracted using the proposed method 

can be used for determining maintenance levels of 

Indian road and taking further appropriate actions for 

repair and rehabilitation.   

 
Figure 1. Patch work of road  

 

The literature reviews studied are discussed below: 

 

( Siksha Swaroopa Kar, Dr. P.K.Jain ) [1]: In there 

paper they study the repair of cracks and patches in 

Many a times, potholes are repaired by non scientific 

antiquated techniques and non-standard materials. It 

is often seen on roads that potholes are filled in haste 

by debris/soil, which is usually washed away with the 

first rain. It leads to a pavement that cannot be 

repaired and can be made functional only by 

reconstruction. Therefore, scientific approach 

involving utilization of standard materials and 

techniques is essential for long lasting repairs of 

potholes and patches. 

 

( Lokeshwor Huidrom, Lalit Kumar Das, S.K.Sud ) [2]:   

The objective of this study is to develop a robust 

method which has the capability to detect and 

measure potholes, cracks and patches accurately from 

real life video frames of Indian highways having 

bituminous surfaces. With regard to this objective, the 

present study started with the personal experience of 

the occurrence of various forms of potholes, cracks 

and patches on Indian highways. The distinctive 

visual characteristic of these distresses such 

brightness, shape, size and location are further 

investigated to build a heuristically derived decision 

logic for their accurate identification and 

classification. Further, real life video clips of Indian 

highways at different places are captured using two 

existing camera based imaging systems and they are 

segmented automatically into two different types of 

frames category (frames with distress and frames 

without distress) using a fast video segmentation 

algorithm called DFS algorithm. Then, database of 

frames with distress is processed with the proposed 

algorithm called CDDMC algorithm for automated 

detection and measurement of potholes, cracks and 

patches in one pass. 

 

( Sebastiano Battiato, Filippo Stanco, Salvatore Cafiso, 

Alessandro Di Graziano ) [3] : In there paper they 

introduce In the road management process, an 

evaluation of road pavement conditions is one of the 

most important aspects required to guarantee adequate 

functional standards and a suitable maintenance 

programme. An awareness of pavement conditions is 

necessary in order to be able to programme short, 

medium and long-term maintenance works within a 

systematic management system (Pavement 

Management System, PMS) which permits available 

resources to be optimised,2 guaranteeing that 

functional standards and preestablished safety 

standards are always met.6 The importance of road 

network management supported by the 
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implementation of a PMS is a concept that is currently 

accepted by nearly all those countries which invest 

resources, not so much into the building of new roads, 

as into research to maintain existing pavements in 

good condition.8 However, many local authorities are 

worrying slow in implementing decision support 

systems for an optimised road network management 

also because there is often a lack of information 

regarding the managed network due to its extent and 

the high cost of surveying its condition. 

 

( Matthew Sainz ) [4] : In there paper they shows the 

summary of potholes. The pothles are typically caused 

by traffic stresses, poor underlying support, the 

presence of moisture, and freeze-thaw cycles.  Asphalt 

pavement maintenance can be categorized as 

preventive maintenance, corrective maintenance, or 

emergency maintenance.  Preventive maintenance is 

used to extend the life of a pavement before 

catastrophic distresses occur. Corrective, or reactive 

maintenance, is performed after “a deficiency occurs 

in the pavement, such as loss of friction, moderate to 

severe rutting, or extensive cracking” takes place 

(Johnson and Snopl 2000).  Emergency maintenance is 

performed after a serious or dangerous failure has 

happened to the asphalt pavement, such as a blowout 

or large pothole. The four most commonly used 

techniques for pothole patching are throw-and-go, 

throw and-roll, semi-permanent, and spray-injection 

and the costs associated with each type of pothole 

patching can be broken into materials, labor and 

equipment.   Patching can take place during the spring 

period, when the base material is soft and wet and 

there are few, if any, freeze-thaw cycles expected, or 

during the winter period, when potholes are typically 

formed and the temperatures are low, the base 

material is frozen, and additional moisture and freeze-

thaw cycles are expected.  (Wilson and Romine 1994).  

Because of the better weather conditions and reduced 

stresses, patches applied in the spring have a much 

longer life expectancy. 

 

( Dax Patel, Prof.(Dr.) P.J.Gundaliya, Dr. Prakash 

Mehta ) [5] : In there paper they introduce  that the 

India has the second largest road network in the 

world spanning about 4.69 million km comprising 

different categories of roads. Only half of the total 

road network is paved and of the paved roads, 90% of 

them are bituminous pavements. Pavement design is 

the process of developing the most economical 

combination of pavement layers to suit the soil 

foundation and the cumulative traffic to be carried 

during the design life. Pavement design consists of 

mainly two parts: (i) Design of the material mixture, 

to be used in each pavement component layer; (ii) 

design of pavement structure (design of thickness and 

type of different component layers). The main factors 

to be considered in the pavement design are: traffic; 

climate, road geometry; and position, soil and 

drainage. Highway pavement is deteriorating fast due 

to lack of timely maintenance Thus, timely 

maintenance of the highway pavement is essential.  

Road maintenance is one of the important 

components of the entire road system. Right 

maintenance treatment is to be given to the right 

place at the right time.  A flexible pavement failure is 

defined by formation of pot holes, ruts, cracks, 

localized depressions, settlements, etc        

 

II. DISCUSSION  

 

All paragraphs must be indented.  All paragraphs must  

The entire document should be in Times New Roman 

or Times font.  Type 3 fonts must not be used.  Other 

font types may be used if needed for special purposes. 

 
Figure 2. patch work of road  
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III.  CONCLUSION 

 

Although a conclusion may review the main points of 

the paper, do not replicate the abstract as the 

conclusion. A conclusion might elaborate on the 

importance of the work or suggest applications and 

extensions. Authors are strongly encouraged not to 

call out multiple figures or tables in the conclusion—

these should be referenced in the body of the paper. 
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ABSTRACT 

 

The main objective of this project is to develop an automation irrigation system using an node MCU board with 

Internet being remotely controlled by any Android OS smart phone. So that agricultural lands are irrigates 

automatically without physical present of farmer. As technology is advancing so irrigations are also getting 

smarter. Modern irrigation pumps are gradually shifting from conventional switches to centralized control 

system, involving remote controlled switches. Presently conventional pump switches located in different parts 

of the agriculture land are makes it difficult for the user to go near them to operate and physically present on 

those areas. Even more it becomes more difficult for the elderly or physically handicapped people to do so. 

Remote controlled irrigation automation system provides a most modern solution with smart phones for those 

persons who want to do agriculture without physically present on the space. In order to achieve this, a 

IOT(internet of things) module is interfaced to the node MCU board at the receiver end while on the 

transmitter end, a GUI application on the cell phone sends ON/OFF commands to the receiver where loads are 

connected . By touching the specified location on the GUI, the loads can be turned ON/OFF remotely through 

this technology. The loads are operated by IOT board through relay module. Along with this we use a soil 

sensor. Which detect whether soil is dry or wet. When soil condition is dry soil sensor give command to IOT 

module to start the pump. When soil becomes wet it gives command to stop the water pump. It works in 

accordance with the soil condition. This project is complete smart project for advanced irrigation. An 

automated irrigation system for efficient water management and intruder detection system has been proposed. 

Soil Parameters like soil moisture, pH, Humidity are measured and the Pressure sensor and the sensed values 

are displayed in LCD. The intruder detection system is done with the help of PIR sensor where the birds are 

repelled from entering into the field. The GSM module has been used to establish a communication link 

between the farmer and the field. The current field status will be intimated to the farmer through SMS and also 

updated in the webpage. The farmer can access the server about the field condition anytime, anywhere thereby 

reducing the man power and time. 

 

I. INTRODUCTION 

 

Internet of Things represents a general concept for the 

ability of network devices to sense and collect data 

from the world around us, and then share that data 

across the Internet where it can be processed and 

utilized for various interesting purpose. Internet of 

Things is very quickly becoming a reality. We can see 

the proof of it around us. Our devices are getting 

smarter each day from smart phones to smart TV to 

smart car to smart kitchen. Everything is now getting 

connected to internet. Internet of Things describes a 

network of physical objects that connect to each other 

through the internet. Objects, or ‘things’ can transfer 

information wirelessly without requiring human 

interaction. A ‘things’ can be any objects that can be 

assigned an IP address and provided with the ability to 

transfer data over a network. 
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A thing, in the internet of things, can be a person with 

a heart monitor implant, a farm animal with a biochip 

transponder, an automobile that has build in sensors 

to alert the driver when tire pressure is low or any 

other natural or manmade object that can be assigned 

an IP address and provided with the ability to transfer 

data over a network. These devices collect useful data 

over a network. These devices collect useful data with 

the help of various existing technologies and then 

autonomously flow the data between other devices. 

Current market examples include smart thermostat 

systems and washer/dryers that utilizes Wi-Fi for 

remote monitoring. 

 

Internet of Things or IoT is an architecture that 

comprises specialized hardware boards, Software 

systems, web APIs, protocols which together creates a 

seamless environment which allows smart embedded 

devices to be connected to internet such that sensory 

data can be accessed and control system can be 

triggered over internet. Also devices could be 

connected to internet using various means like Wi-Fi, 

Ethernet and so on. Furthermore devices may not 

needed to be connected to internet independently  

 

1.1 Aim and Objectives 

The objectives of the project is to design a smart drip 

irrigation system to water plants with the use of 

devices like raspberry pi, Arduino microcontrollers. 

Arduino is used to control the system wirelessly while 

C/C++ programming language is used for automation 

purpose. This system also contributes an efficient and 

fairly cheap automation irrigation system. System 

once installed has no maintenance cost and is easy to 

use. Environment parameters monitoring system 

based on wireless communication technology has 

been developed to control remotely, which realizes 

the measurement of temperature, rain fall, soil 

parameters.  

 

1.2 Existing Methodology 

The system can be represented using algorithms and 

algorithms are designed using flowcharts  

 

 

 

 

 

 

 

                             

            

 

 

                    

 

                           

 

 

 

 

 

 

                            

 

         Figure 1. Flowchart of the system 

 

The logics of the algorithm help to identify whether 

there is need of water to plant. Further, logics and 

decision making conditions help soil moisture 

condition of the soil and it always maintain moisture 

and also the user gets the status of the motor on the 

mobile. First the moisture sensor senses the soil. The 

output of the moisture is in the analog form. The ADC 

of the Arduino converts the output of the moisture 

sensor into digital form. The digital value is then send 

to the through RF module which decides whether to 

soil is wet or dry and according to that water the plant. 

If the soil is dry, Raspberry pi actuates the relay and 

water pump starts which leads to water to flow. If the 

soil is wet, turns the relay of as a result water pump is 

off and water flow stop. 

 

II. PROPOSED SYSTEM 

STARTS 

Moisture Sensor Senses the Soil 

Analog To Digital Converter Through Arduino 

Digital Value Send To Server through Arduino 

If value < 

threshold 

Relay OFF 

 

Water Pump                                                                                                                           

OFF 

 

Relay  ON 

Water Pump                                                                                                                           

ON 
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An IoT based irrigation system is for efficient 

agriculture management system which enables 

farmers to contend with challenges they face. There 

are many application in IoT, which addresses the 

major problem like soil moisture detection, water 

conservation management, crop growth monitoring, 

etc. This project enables better and smarter irrigation 

through temperature, humidity and other sensors 

networked to communicate with the user. For farmers 

and growers, Internet of Things has provided 

extremely productive ways to cultivate soil with the 

use of cheap, easy to install sensors and an abundance 

of insightful data they offer. 

 

SOIL MOISTURE: Soil moisture is the water that is 

held in the spaces between soil particles. The root 

zone soil moisture is the water that is available to the 

plants, which is generally considered to be in the 

upper 200 cm of soil, moisture is fundamental 

importance to many hydrological, biological and 

biogeochemical process. The proposed system include 

soil moisture measurement as the main module. 

Irrigation to the field and acknowledgement to the 

user are done based on the water content in the soil. 

  

 ELECTRICAL CONDUCTIVITY OF SOIL: Electrical 

conductivity(EC) is a measurement of the dissolved 

material in an aqueous solution, which relates to the 

ability of the material to conduct electric current 

through it. EC is measured in units called Seiments 

per unit area. Higher the dissolved material in the soil, 

higher the EC will be in it. 

 

Similar to EC, pH of the soil measure the acidity of 

soil based on hydrogen ion concentration in it. The 

pH of the soil ranges on a logarithmic scale from 1-14, 

where pH 1-6 are acidic, pH 7 is neutral, pH 8-14 are 

basic. The optimum pH range for most of the plants is 

between 5.5-7. Based on the pH value the soil nutrient 

level can be defined. 

TEMPERATURE: Temperature is another parameter 

that is measured in this project. This value helps in 

conservation of water used for irrigation. Even though 

the soil moisture is less, if the temperature is not too 

high then the irrigation to the crop can be limited. 

This is because many plants can withstand low 

moisture conditions when the temperature is 

moderate. 

 

CONTROLLING UNIT: Arduino is an open source 

electronics platform based on easy to use hardware 

and software. Arduino boards are able to read inputs 

light on a sensor, a finger on a button, or a twitter 

message and turn it into an output activating a motor, 

turning on an LED, publishing something online. The 

board can be activated by sending a set of instruction 

to the microcontroller on the board. The Arduino 

programming language, and the Arduino software, 

based on processing must be used for implementation. 

 

The moisture and temperature sensed by the sensor 

are processed in the arduino microcontroller. When 

the values are beyond the threshold value, then the 

controller does the defined job. 

          

MOISTURE SENSOR: Soil moisture sensor measure 

the volumetric water content in soil. Since the direct 

gravimetric measurement of free soil moisture 

requires removing, drying, and weighting of a sample, 

soil moisture sensor measures the volumetric water 

content indirectly by using by some other property of 

the soil, such as electric resistance, dielectric constant, 

or interaction with neutrons, as a proxy for the 

moisture content. The relation between the measured 

property and the soil moisture must be calibrated and 

may vary depending on environment factor such as 

soil type, temperature, or electric conductivity. 

 

Reflecting microwave radiation is affected by the soil 

moisture and is affected by the soil moisture and is 

used for remote sensing in hydrology and agriculture. 

Portable probe instruments can be used by farmers or 

gardeners. 
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TEMPERATURE SENSOR: The LM35 series are 

precision integrated circuit temperature devices with 

an output voltage linearly proportional to the 

centigrade temperature. The LM35 device has an 

advantage over linear temperature sensors calibrated 

in Kelvin, as the user is not required to subtract a large 

constant voltage from the output to obtain convenient 

centigrade scaling. The LM35 device does not require 

any external calibration or trimming to provide 

typical accuracies of ¼ C at room temperature and ¾ 

C over a full -55 C to 150 C temperature range. Lower 

cost is assured by trimming and calibration at the 

water level. The low output impedance, linear output, 

and precise inherent calibration of the LM35 device 

makes interfacing to readout or control circuitry 

especially easy. The device is used with single power 

supplies, or with plus and minus supplies. As the 

LM35 device draws only 60 uA from the supply, it has 

very low self heating of less than 0.1 C in still air. 

 

GSM SIM 900 MODEM: The GSM standard has given 

birth to wireless services like General Packet Radio 

Service (GPRS) and Enhanced Data For GSM 

Evolution (EDGE). Its end users were the first to take 

advantage for an inexpensive implementation of SMS, 

which is more popularly known as texting, GSM 

phones may be identified by the presence of a 

Subscriber Identity module (SIM). This tiny object, 

which is about as wide as a finger, is a removable 

smart card that contains a user’s subscription 

information, as well as some contact entries. This SIM 

card allows a user to switch from one GSM phone to 

another. One service that has grown enormously is 

the short message service. Developed as part of the 

GSM specification, it has been incorporated into other 

cellular technologies. It can be thought of as being 

similar to the paging service but it is far more 

comprehensive allowing bi-directional messaging, 

store and forward delivery, and it also allows 

alphanumeric messages of a reasonable length. This 

service has become particularly popular, initially with 

the young as it provided a sample, low fixed cost. 

             

This project effectively uses the short message service 

provided by GSM to acknowledge the user about the 

field and crop condition. 

 

III. CONCLUSION 

 

The moisture sensors and temperature sensor measure 

the moisture level (water content) and temperature of 

the different plants. If the moisture level is found to 

be below the desired level, the moisture sensor sends 

the signal to the Arduino board which triggers the 

Water Pump to turn ON and supply the water to 

respective plant. The system may be further extended 

for outdoor utilization 

 

This project presents the design of an IoT based 

automatic irrigation system. The proposed system can 

reduce the efforts of farmers and provides high yield. 

It also conserves water for irrigation by locating the 

sensor at the right position above the soil level. This 

work have shown the plants can still sustain at low 

moisture level when the temperature is moderate. 

 

The main goal of the project is to transform the 

manual irrigation system to the Automatic irrigation 

by using the Internet of Things (IoT). The machine 

can be operated through remote location so the farmer 

does not have to spend time in his field for irrigation 

in farm. 
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ABSTRACT 

 

In Information Networks, owners can store their records over disseminated different servers. It urging 

customers to store and access their data in and from various servers by settling down wherever and on any 

device. It is an endeavoring task to give capable seek after on passed on what's more give the insurance on 

owner's reports. The present system gives one possible methodology that is security guaranteeing requesting 

(PPI). In this structure, records are floated over various private servers which are with everything considered 

obliged by cloud/open server. Right when customer needs a few records, they question to open cloud, which by 

then reestablishes the dapper once-over that is private server once-over to customers. Resulting to getting list, 

customer can glance through the reports on unequivocal private server yet in this system, records are 

confirmed in plain substance structure on private server that is assurance is undermined. Regardless, proposed 

structure improves this present system to make it reasonably secure and accommodating. First reports are 

confirmed in encoded structure on the private servers and after that utilization Key Distribution Center (KDC) 

for allowing unscrambling of data get from private server, at client side. The proposed structure what's more 

completes TF-IDF, which gives the masterminding of results to customers. 

Keywords: Information Network, Encryption, Inner Product Similarity, Single Keyword Search, Multi-

Keyword Search, Ranking. 

 

I. INTRODUCTION 

 

The concept of project is to provide an efficient search 

in distributed cloud network and also provide privacy 

to data for which we are using PPI technique, in 

which data is stored in multiple server . Indexing is 

done of all the server. The index of particular server is 

maintained there only. Here independent monitoring 

server is introduced .Hence efficiency is improved 

because of one server and data privacy is provided 

because request is not reaching the main server. To 

maintain user privacy KDC is used. Advance 

encryption standard is used for encryption and TF-

IDF is used for ranking 

                     

 

 

 

II.  LITERATURE  REVIEW 

 

Rising information frameworks [1] give 

accommodating seek after on passed on reports. 

Security ensuring reports or PPI presents a response 

for guarding their owner's assurance. The 

understudied issue is security certification inside 

watching multi-catchphrase record look by using PPI. 

Terms and verbalizations get got contrasts their 

semantic repercussions. In this the maker appears, the 

main work of e-PPI for preparing the dispersed report 

look close by quantitatively withdrawn attestation 

ensuring.  

 

In paper [2] makers proposed an ensured cushioned 

multi-watchword orchestrated look for over the cloud 

data which is in encoded structure. This framework 

licenses explicit catchphrases as an interest parameter 
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and returns the related results to shared structure is 

basic. Security is related by scrambling the patient 

records using symmetric Encryption other than called 

as private-key cryptography which is used to encode 

and unscramble the message for consistency in 

security. A sender sends encoded data (figure 

substance) and gatherer uses the most ideal approach 

to manage direct unscramble the data by using this 

encryption procedure. 

 

In paper [3] makers proposed a novel ordinary 

character strike that parts existing PPIs and developed 

an identity mixing custom against the device in e-PPI. 

With no trusted in distant likewise as trust connection 

between providers, the proposed e-PPI building 

tradition is the begun. By using nonexclusive MPC a 

system that is secure multi-party computation and 

streamlined the execution to a reasonable estimation 

by constraining the exorbitant MPC part, the PPI 

improvement specially wrapped up.  

 

In paper [4] creator prescribed that the structure is 

useful to emergency offices comparably as patients to 

share their flourishing records in a pariah server. This 

is beneficial for getting to their records from wherever 

in view of shared structure. Security of shared 

framework is central. Security is associated by 

scrambling the patient records utilizing symmetric 

Encryption in like course called as private-key 

cryptography which is utilized to encode and loosen 

up the message for consistency in security. A sender 

sends encoded information (figure substance) and 

recipient utilizes the best way to deal with oversee 

unscramble the information by utilizing this 

encryption procedure. 

 

In paper [5] producers proposed SS-PPI, a novel 

security saving record reflection, which, related of 

dissipated access control-kept up look customs, gives 

hypothetically ensured affirmation of substance 

protection. Separated and existing recommendations 

(e.g., flipping confirmation saving index[2]), our 

answer features with a development of irrefutable 

highlights: (an) it joins find the opportunity to control 

game-plans in the protection ensuring record, which 

improves both intrigue ability and strike quality; (b) it 

utilizes an energetic report headway convention by 

techniques for a novel utilization of the produce 

sharing course of action in a completely streamed way 

(without confided in outsider), requiring just suffering 

(generally two) round of correspondence; (c) it gives 

data theoretic security against charming enemies 

amidst summary improvement correspondingly as 

demand replying. We direct both formal examination 

and test assessment of SS-PPI and display that it beats 

the best level strategies like both security attestation 

and execution reasonability.  

 

III.  PROPOSED WORK 

 

 Structure is including open cloud server, diverse 

private servers and unmistakable customers. The 

owners accounts are store on private servers in stream 

way. The records are confirmed in encoded structure. 

AES figuring is used for data encryption. Each private 

server made its record report of data. Checking 

structure accumulates all records and setting them. 

This mixed record is then checked at open cloud. In 

the long run, if client needs some report from server, 

it delivers a demand to open cloud. In returns, open 

cloud gives the mixed record got from checking 

structure. After a short time from this last affiliation 

document, client having the once-over of private 

server at which request related data is confirmed. By 

then to get to the data at server, client sends the check 

request with customer name and bewilder word.  

 

Private server checks this nuances store in its database. 

After viable check, private server makes the token and 

sends it to client and Key Distribution Center (KDC). 

Coming to fruition to getting this token, customer 

request's to KDC for key. KDC demand this token 

with its token which is starting at now getting from 

private server. After confirmation, KDC gives 

encryption key to the client. By then client send data 

request to private server in returns server gives all 
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organizing mixed records. Using key client can 

unscramble the data. Finally apply the TF-IDF 

organizing check, to get all results in orchestrating 

procedure. 

 

 
 

IV.  CONCLUSION 

 

The happening to circulated figuring, data owners are 

impelled to redistribute their marvelous data the 

board systems from adjacent goals to business open 

cloud for mind boggling flexibility and money related 

assets. Protection and data security of delicate data 

must be mixed before re-appropriating, which 

obsoletes ordinary data utilize reliant on plaintext 

watchword search.Considering the immense number 

of data customers and reports in cloud, it is basic for 

the request organization to allow multi-catchphrase 

question and give result closeness situating to meet 

the convincing data recuperation need. 
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ABSTRACT 

 

Wireless sensor networks contain a far-reaching number of appropriated sensor contraptions, which are related 

and created through multi-hop guiding. To make use of the optimal lifetime in Wireless Sensor Networks 

(WSNs) the ways for information move are picked in a way that the aggregate vitality used along the way is 

limited. To help high versatility and better information aggregation, sensor nodes are consistently gathered into 

disjoint, non-covering subsets called clusters. Clusters make progressive WSNs which join proficient usage of 

restricted assets of sensor nodes and subsequently expands organize lifetime. The objective of this paper is to 

demonstrate a bleeding edge audit on clustering calculations announced in the writing of WSNs. This paper 

presents different vitality proficient clustering calculations in WSNs.  

Keywords: Clustering, Load balancing, Fault Tolerance, Latency, Data Aggregation, LEACH, PEGASIS, TEEN, 

HEED 

I. INTRODUCTION 

 

Remote Sensor Network (WSN) is a future mechanical 

assembly, which has a wide extent of bearing, 

including structure protection and present day 

recognizing. This kind of framework, as a general rule 

contains endless that join them to outline a 

framework. The most fundamental idea for a remote 

sensor sort out is control usage. Notwithstanding the 

way that the employments of WSN are to an 

incredible degree rich and appealing, the WSN won't 

be grasped in by far most of these applications if 

batteries are to be changed dependably. As such, 

when the sensor center is organized, control usage 

must be restricted. There are different systems that 

can be used to decrease the ordinary supply current of 

the radio, and in this way the power usage. 

 

Absence of ideal vitality use is one of the most 

prominent confinements of the remote sensor hubs.  

Various experts are working in vitality powerful 

sensor hubs, progression of vitality capable framework 

tradition and topology. Power is eaten up by a sensor 

center to identify getting ready and to transmit data. 

Data transmission is the most vitality exhausting 

exercises. Introduction of bunching approach in the 

WSN data transmission will lessen the vitality usage. 

 

Grouping has wound up being a viable technique that 

constructs the framework lifetime by dropping the 

vitality utilization and gives the imperative versatility. 

To achieve high versatility and extended vitality 

profitability and to redesign the framework lifetime 

the experts have significantly gotten the arrangement 

of molding bunches. 

 

For example circumstances arrange for the 

collection of sensor hubs in gigantic scale remote 

sensor. In a general sense, a bunching plan chooses 

a ton of hub that can give the base station a spine 
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interface. The types of hubs discussed in these parts 

are termed bunch heads, and as part hubs are 

implied whatever remains of the hubs of the 

framework. The part hubs sporadically transmit 

their data to the group leaders who have a spot in 

this bunching plan, transforming it into the 

commitment of the group head to add up to this 

data and transmit it to the base station. Somehow 

this transmission could either be fast via many 

heads of the group. This arrangement, over the long 

haul, makes two measuring systems in which the 

larger sum of the group head hubs is set up and the 

part hubs transform into a smaller pecking request, 

thus reducing the quantity of bundles given off. An 

additional heap of a group head center has to 

recognize messages from its bunch of people, all out, 

convey the accumulated message to the 

accompanying jump to the sink and deliver the 

collected messages that other group head hubs have 

started. It is essential to regroup the framework as 

often as possible in order to modify the store Ideal 

utilization of bunching is constantly vitality 

compelling if the group heads are legitimately 

arranged along these lines the circumstance of 

group head transforms into key criteria in bunching 

for achieving vitality efficiency. In the grouping 

plan, bunch head hubs are browsed through one of 

the transmitted sensor in a homogeneous 

environment. 

 Figure 1. Basic Architecture for Wireless Sensor 

Network Correspondence area and partitioning of 

base stations are genuine stresses that must be 

considered when performing grouping of remote 

sensors. The correspondence between the bunch head 

and the base station is another key piece of grouping if 

this is not fast enough to require multi hop 

coordination to make the bunch head accessible. 

What's more, moreover, the bunch head should not to 

be exhausted unnecessarily which may some way or 

another or another lead to silly loss of vitality of group 

head hubs. 

II. LITERATURE REVIEW  

 

The use of essentialness in WSN is one of the most 

fundamental issues. With regard to the ability to 

imperatively plan, hierarchical conventions are 

accepted as the best. They limit the use of imperative 

uncommonly in a get-together and spread the data by 

using a grouping technique. Different leveled 

planning conventions reduce the use of essentialness 

by confining hubs into groups. A middle with the 

Goliath dealing with force is selected as a group head 

in each bunch, which connotes the data sent by the 

fuelled sensor hubs. There are inspections around 

bunch - based management conventions for remote 

sensor structure. In [ 5 ] Authors demonstrated the 

tradition of LEACH (Low Energy Adaptive Clustering 

Hierarchy) by selecting the CHs in rounds for group - 

based structure WSNs, a generally known and 

impeccable bunching estimate. Drain is a powerful 

flexible standard vitality grouping figure that 

structures hubs packs depending on the hailing quality 

and uses these bunch heads as SINK changes. Since 

data exchange to the base station engulfs more vitality, 

with the transmission, all the sensor hubs knock off 

some people's socks inside a bunch replacement. This 

prompts balanced vitality use everything being 

equivalent and starting now and into the foreseeable 

future an undeniably widened lifetime of the 

framework. A predefined regard, P (the perfect 

dimension of group heads in the framework), is set 

before beginning this computation. Drain works in a 

couple of rounds where each round has two stages, the 

setup sort out and the reliable stage. Amidst the setup 

organize, each center points lifts whether to wrap up a 

group head or not. Each center point selects a sporadic   
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number p in the range of 0 and 1, which is basically 

the chance to select as a group head. If the probability 

p isn't actually a point of confinement T (n) for center 

n, center n will transform into a group head for the 

current round r. 

𝑝 

𝑇(𝑛) =      

0  

 

The sensor hubs can begin to identify and transmit 

information to the bunch heads in the middle of the 

steady stage. The bunch also manages all data from 

their group's sensor hubs and sends data to the base 

station. The framework enters another round of 

picking the bunch heads after an unequivocal 

length of time spent on the suffering stage. The 

resolute stage's length is longer than the setup 

organizes scope with an express extreme objective 

of limiting the overhead. Drain gives an improved 

lead to correspondence in WSNs thinking about self 

– affiliation techniques. Adaptability is moreover 

supported by LEACH, newer hubs need to be 

synchronized with the current round. 

 

In view of how the predefined P is a dimension of 

the total number of sensor hubs, center point 

frustrations may result in fewer group heads to be 

picked than those to be searched. 

 

Examine a single LEACH round; a stochastic 

cluster-head selection will not induce the least use 

of vitality in the midst of a given sensor hubs game 

plan's suffering stage of data trading. Take an 

example; a section of group heads can be arranged 

near the edges of the framework, or some 

neighboring hubs can advance to become bunch 

heads. Some sensor hubs are further away from a 

group head in these cases. In any case, considering 

around two changes somewhere, in the later round 

a choice of extraordinary group heads can 

understand a terrible affirmation of bunch heads. 

With regard to the use of vitality, for a stochastic 

calculation a deterministic estimate of the choice of 

bunch head can be used. Distinguishing what 

remains of vitality in the condition of the farthest 

point may pose another problem. 

 

The group – head edge will end up being 

exorbitantly low as whatever remains of the hubs 

have a low vitality level after different rounds. 

With sufficient vitality, some group heads will not 

be able to transfer data to the base station. Despite 

the route that there are still hubs open with 

sufficient vitality to play this errand, the framework 

cannot work remarkably. Melding a factor that 

increases the edge for any center that has not been a 

group head for a specific number of rounds can 

further enhance the edge condition. Because of the 

higher edge, the likelihood of this center point 

changing into a bunch head develops. 

 

Power - proficient collection in sensor data 

structures (PEGASIS), which is a change over 

LEACH, was proposed in [ 6 ] creators. It's chain - 

based custom where hubs need to talk and exchange 

visits with BS to their closest neighbors. To discover 

the closest neighbor, every inside of the framework 

uses flag quality. The PEGASIS chain connects hubs 

closest to each other that shape the BS course. Any 

midpoint in the chain will send the collected data to 

the BS and the hubs stuck the tight spot will send to 

the BS. Nevertheless, PEGASIS suspicions may not 

usually be justifiable.  

• PEGASIS expects each sensor center to be able to 

converse clearly with the BS. Sensor hubs use 

multi - hop correspondence in utilitarian cases to 

achieve the BS. 

• This believes that all hubs on the territory of the 

other center point of the system will maintain a 

whole database; anyway the method by which the 

center point region is gotten isn't depicted. 

• All sensor hubs are thought to have a comparative 

vitality dimension and are most likely to pass on 

in the meantime. 

If n € G  

  

Otherwise  

1 − 𝑝 ∗ ( 𝑟   𝑚𝑜𝑑   1 
𝑝 ) 
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Irrespective of the way in which colossal sensors are 

settled or stationary as recognized in PEGASIS, a 

few sensors can be allowed to move and influence 

as far as possible along these lines. 

 

Here in [ 7 ], the makers proposed a dynamic 

bunching uniquely aimed at adaptable structures in 

which hubs respond to unexpected and stupid 

changes in the condition known as TEEN in a short 

time. Hard Threshold (HT) and Soft Threshold (ST) 

Bunch plan and information trade are done as in the 

past what many would consider conceivable 

considerations close by different characteristics. 

The hubs reliably perceive these traits and what is 

more the earth. The center switches on its 

transmitter and sends the recognized information 

unmistakably when it finds within point that the 

clear trademark has achieved HT.  

 

In the center point, the perceived look is moored in 

an inner factor SV. In the current group time parcel, 

the next time that the present estimate of the 

apparent quality is higher than HT and the present 

estimate of the recognized trademark contrasts from 

SV by a total like or higher than the ST will 

undoubtedly be transmitted within point. Using HT 

and ST in the framework will decrease the 

transmission ratio and thereby decrease the general 

dispersal of centrality within the framework. This 

game plan is time-friendly - acknowledging basic 

application information. 

 

 This paper [8 ] Adaptive Periodic Threshold - 

Sensitive Energy Efficient Sensor Network 

(APTEEN) plot is a progression to TEEN and is 

intended both to sporadically send chance and to 

respond to key conditions. Then again, APTEEN 

cements the bit of proactive and responsive 

frameworks and transmits information in 

customizable time intervals whilst, irrespective of 

that, it reacts to abrupt changes in mark 

considerations. APTEEN depends on a framework 

of interest that licenses three kinds of intrigue: on - 

time recorded and tenacious that can be used to 

some extent as a mutt structure. The CH selection 

framework depends on the LEACH - C dash 

systems CHs specify the four parameters in 

APTEEN: attributes, thresholds, timing, and count 

time. 

 

All hubs in APTEEN always feel nature, but it is 

precisely when the quality of information seen is at 

or clearer than HT that information is transmitted. 

With regard to a center point, the information must 

be viewed and transmitted again if it is not 

transmitted in day and age with respect to the 

number time. In APTEEN, each CH aggregates the 

information within its group from the part hubs and 

transmits the information gathered to the BS. The 

custom sees that the information obtained from part 

hubs is enough to take a gander at ; this reduces an 

epic proportion of the bounty of the information to 

be sent to the BS. In addition, the cream framework 

is appreciated by a sensible TDMA game plan by 

selecting transmission space for all hubs in a bunch. 

Furthermore, APTEEN offers a lot of adaptability 

by allowing customers to fix the CT between time 

and edge considerations for centrality use can be 

restricted by changing the CT and what is more the 

most expelled point considerations.  

 

Here in [9 ], a scattered, randomized grouping for 

WSNs was proposed by makers. This framework is 

unambiguously allocated to single - level bunching 

and paralyzed grouping in two stages. Each sensor 

center point accounts for itself in the single - level 

bunching as a CH with probability p within its 

correspondence run to the neighboring center point. 

The names of these CHs are voluntary CHs. Each 

and every hubs inside k bounces a CH level will 

receive this revelation either by mapping 

correspondence or by sending it Compulsory CHs 

are not hubs that are neither CH nor have a group 

spot. If by any chance that the announcement will 
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not reach a center within a pre - set time between 

time t that is figured in light of the term for a group 

to accomplish an inside point that is k bounces 

away, within point will change into a compulsory 

CH expecting that it is not within k ricochets of all 

CHs volunteers. The second step, named dazed 

grouping, gathers h bunch advancement estimates. 

The count guarantees CHs and base station h - 

influence engineer. The CHs closest to the base 

station are experiencing trouble as they travel as 

exchanges for various CHs.  

 

Paper [10] the Hybrid, Energy - Efficient and 

Distributed (HEED) bunching strategy for 

unrehearsed sensor systems is another recognizable 

vitality fit center point grouping estimate. The 

notice made by [ 21 ] would be a spread grouping 

custom that has been proposed as follows: 

• Extending the future system by spreading the use 

of vitality. 

• Completion of the grouping framework within 

predictable cycles; 

• Reduced overhead control (to be immediate in the 

number of hubs), 

• Incredible production - scattered bunch heads and 

decreased groups. 

 

Notice that in setting a cross type of two bunching 

parameters group heads are occasionally picked: 

The central parameter is whatever remains of the 

criticality of each center point of the sensor and the 

discretionary parameter is the cost of 

correspondence intra - bunch as a Neighbor region 

or group thickness area. The focal parameter is used 

to select a covered group heads game plan 

probabilistically while using the associate parameter 

to break ties. 

The get - together frame at each center point of the 

sensor requires a few rounds. Each round is long 

enough to receive messages from any neighbor 

within the expanding bunch. As with LEACH, 

there is predefined a secured rate of bunch heads in 

the structure, Cprob. The Cprob parameter starts to 

induce the key bunch head presentations late and 

has no incite sway on the last group structure. In 

HEED, each sensor center point sets the likelihood 

that CHprob will change into a group head as it 

looks for Where Eresidual is the evaluated current 

holding up vitality in this sensor center point and 

Emax is the most amazing meaning (identifying 

with a fully charged battery), which is 

conventionally indistinct for homogeneous sensor 

hubs. The consideration of CHprob must be more 

fundamental than a p min base edge. A group head 

could either be a short bunch — head if its CHprob 

is < 1 or a last group — head if its CHprob is 1.  

 

Each sensor center that has never been noticed by 

the CH lifts a relative center point with the 

corresponding CHprob in the midst of each round 

of HEED. The starting late selected CH is added to 

the current strategy of the group heads. It sends a 

declaration message as a restrictive CH or a last CH 

if a sensor center point is bowed up by a social affair 

CH. With the most unessential expense from this 

CH system, an inside taking a gander at the CH list 

picks the group head. By then, each inside point 

copies its CHprob and goes to the stage that follows. 

If an inside point executes the adjacent HEED to lift 

itself to undoubtedly turn up a CH or join a get - 

together, it is verbalized as a last CH. At a pending 

cycle, a brief CH center point may change into a 

general center point if it is alerted from a less 

critical CH expenditure. Keep in mind that at 

remarkable bunching between times the center 

point could be lifted as a CH in case it has high 

meaning with less expense. Since the WSNs are 

recognized as a static frame where focus points to 

pass out of the blue, the inside point set near each 

center point does not change every once in a while. 

Before long HEED ought not to be seriously 

propelling core interest. The dispersal of HEED's 

favorable position utilization increases the value of 

the huge number of center concentrations within 

the framework. By sending and suffering messages, 
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hubs in the same path thus animate their 

neighboring sets in multi - skip compose all over. 

The HEED framework extemporizes the models 

throughout their lifetime over LEACH as it 

carelessly picks CH (and starts now and into the not 

- so - distant bunch sizes), which prompts a few 

core interests to go early. The last CH chosen here 

will be specially trained in the framework and the 

correspondence experience will be maintained.  

 

In [ 11 ] makers proposed the first unequal 

bunching model to change the use of centrality, 

called Unequal Clustering Size (UCS).The field of 

the sensor is isolated into two concentrated circles 

called layers and each layer has a number of similar 

size groups. The size and conditions of the two - 

layer groups are obvious. Tradition perceives that 

the BS is created in internal motivation that drives 

the structure and that the district of CHs is settled 

"priori" that are symmetrically sorted out in 

concentrated circles around the BS. To control the 

use of criticality within the group, each CH should 

be set at the bunch driving center motivation. CHs 

are planted in the structure deterministically and 

are recognized as super hubs that are substantially 

more expensive than part hubs. The group level can 

be moved by isolating the first of the essential layer 

around the BS, thus almost changing the hubs ratio 

in an unambiguous bunch. By selecting the nearest 

CH to BS, each CH transmits information to BS. 

The UCS has ascended from LEACH two affinities. 

The UCS, however, can maintain uniform use of 

vitality among CHs. It can be simplified by 

fluctuating the hubs ratio of the standard 

correspondence stack in each group. 

Correspondingly, custom impacts two layered 

frameworks to model, and two - way between 

unambiguous group strategies, resulting in shorter 

basic transmission expels disengaged and LEACH, 

diminishing the entire use of vitality significantly. 

 

In [12] makers proposed the stream adjusted 

controlling (FBR) tradition for multi-bounce 

bunched WSNs. The custom endeavors to satisfy 

both power viability and growth guarding. The 

custom joins four stages: bunching, multi - ricochet 

upgrading of the spine, streaming balanced 

transmission and re - routing. At the beginning of 

covering sensor degrees, the couple of hubs are 

assembled into one bunch. Manage spine 

improvement; the use of CHs and BS accumulates a 

novel paralyzed spine. The balanced arrangement of 

the stream distributes the traded information from 

the sensors to the BS over various courses to 

attempt to use the power of the sensors. 

Unambiguously when the CH was short on vitality, 

the CH drops out of the spine and the topology of 

the framework is reconfigured in the rerouting 

stage in such places. In order to evaluate the 

achievement of the FBR tradition, the two 

assessments called the lifetime framework and the 

lifetime of development are considered. The 

increase works out as a planned display that FBR 

yields both the longest lifetime as well as a better 

enlargement guarantee. 

 

Here in [ 13 ] makers proposed CBRP brainstorm 

for which the framework is grouped using a few 

parameters and then a spread across the tree to send 

the base station accumulated information. CBRP 

development is spent on two stages, such as 

managing cluster head selection and organizing tree 

time planning. The CH affirmation depends on the 

Cluster Head Selection Value (CHSV) in the 

selection arrangement for CH, the best look center 

for CHSV will change and be placed in the group 

head. In controlling the tree time orchestra, in view 

of the parent selection value (PSV), one by one 

group head selects the center point of their parent 

sensor. The controlling tree will then be made and 

the transmission will take place. The division and 

remaining hugeness of hubs and selects is 

considered by CBRP to be immaculate CHs that can 

spare moreover notable vitality in hubs. Starter does 

not show surprisingly that CBRP corresponds to the 
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use of centrality among CHs and is thus spared in 

the framework more prominent vitality. 

 

In [ 14 ] makers introduced an Energy Efficient 

Clustering Scheme (EECS) to collect applications for 

periodic information. The structure is divided into 

various groups in EECS and uses single - influence 

correspondence between the CH and the BS. In 

EECS, a CH hopeful scans the ability for a given 

round to lift CH. Each hopeful CH demonstrates to 

neighboring competitors their left vitality. On the 

off chance that a given center does not locate an 

inside point with significantly increasingly 

additional importance, it's turning into a CH. EECS 

extends LEACH through shocking survey of social 

gatherings in group setting separate from the BS. 

The cost of correspondence intra - group is reduced 

by selecting the nearest CH. 

 

Custom is proposed for WSNs in [ 15 ] Power - 

Efficient and Adaptive Clustering Hierarchy 

(PEACH) to extend the lifetime of the structure by 

decreasing the use of criticality. The hubs in the 

framework could see the origin and purpose of 

information parcels becoming distant features of 

correspondence. In PEACH, for example, the 

groups are fused without additional overhead 

transmission, see, and state, join and book messages. 

PEACH is a masterminding probabilistic estimation 

and provides a versatile staggered grouping. On the 

other hand, under unexpected conditions; it is also 

incredibly capable and versatile with the present 

grouping traditions. 

 

PEACH might fit both vigilant and missing WSNs 

as for a zone. Unequivocally an application, the 

region information of within point isn’t recognized. 

PEACH custom territory unaware may be used in 

such applications. The space - conscious PEACH 

works when, for example, a GPS - like device on 

sensor hubs is accessible to the detention 

instrument. 

 

III. CONCLUSIONS  

 

In later years, authorities were drawn to remote 

sensor arrangements in both sharp and mechanical 

spaces. An endeavoring attempt is the strategy of 

influencing, solid, and versatile control traditions for 

WSNs. Clearly, grouping computations can fit WSN's 

goals and troubles all around. Similarly; it is certainly 

noted here that basic undertakings were made to keep 

an eye out for the frameworks to plot to induce and 

viable bundling of traditional WSN arrangements as of 

late. This paper has inspected the state of-claim to 

fame of different bunching estimations in remote 

sensor arranges close to LEACH and other 

fundamental traditions composed in the association of 

WSNs till today. Every effort has been made to give 

completion and right forefront audit on importance 

gainful bunching estimations as applicable to WSNs.  
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Question Answering System on the Basis of Crowd Sourcing 
Bhavika Hirapure, Neha Burghate, Pooja Mendhe, Shweta Giri, Mr. D .S .Gawande 

Department of Computer Science and Engineering DBACER Nagpur, India 

 

ABSTRACT 

 

These days, individuals utilize the web to discover the appropriate response, for the most part network question 

replying (CQA) destinations utilized for finding the arrangement. However, social media is becoming more 

popular, that’s why people are ignoring the Community question answering site (CQA). Therefore, we are 

creating a website which is “Question answering system on the basis of CrowdSourcing”. This project aims to 

find and develop the solution or overcome the unanswered question issue. By using crowdsourcing platform the 

task could easily be done by humans.  

Keywords: Crowdsourcing, Knowledgesharing, Qasystem 

 

I. INTRODUCTION 

 

Search engines, social media and network creates 

complications but CQA will provide the most relevant 

answer. CrowdSourcing is the act of getting ideas, 

information from a group of people. Similar to a 

“suggestion box”. QA system is developed to overcome 

the problem of unanswered question. The aim of this 

project is to combine human thinking and knowledge 

sharing for limited community. 

 

II. RELATED WORK  

 

They make a task work publicly supporting 

framework association in a private situation. They 

utilized PCSS and four quality control strategies 

which are preprocessing sifting, constant genuine - 

time separating, post-handling sifting, and conjecture 

preparing sifting, and assess the PCSS by utilizing it to 

gather information [1]. 

 

They utilized Crowder approach skim slant and 

utilizing a few highlights they create programming 

work, for example, required systems, installment, title 

and diagram depiction, post information and 

accommodation due date, and so forth [2]. 

 

They proposed QA framework question recognizable 

proof plan question acknowledgment  ((EAT) ID) and 

looking through the learning base insight root word 

(KB) to discover the appropriate response revealing 

the dissolvable to the characterized inquiry [3]. 

 

They concentrated on "Wh-Question" and after that 

present a scientific model precedent dependent on 

numerical examination to distinguish the inevitable 

Why-Questions answers [4]. 

 

III. METHODOLOGY 

 

In this project, we have to overcome the problem of 

existing QA on the basis of crowd sourcing with 

limited community concept and give permission to 

only authorized user to answer the question. 

Unauthorized user are able to only read or access 

knowledge from the QA system.The purpose of this 

model is to provide knowledge sharing and question 

answering based on crowdsourcing for the authorized 

user and find best solution of the question. 
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First of all starting the QA system, there is login 

option for both guest users and private users. Private 

users is nothing but registered user and Guest user is 

anyone who can ask their question to the QA system. 

Guest user and private user ask the question to the QA 

system. The question is stored in the database, after 

that administrator analyse that question if the 

question is invalid then it’s send message to the users 

else question is valid then it is forwarded to the next 

process (to the crowd workers).Crowd workers then 

give the answers according to the question. All 

answers stored in the database, after that 

administrator analyse that answer on the basis of 

rating and review. Amongst all the answers given, one 

having the highest rating has given the priority at the 

topmost of the answers. And rest of the answers 

arranged accordingly on the basis of rating. Thus we 

get lot of answers and knowledge related to our 

question.  

 
Figure 1. Work flow diagram of QA System 

 

IV.  CONCLUSION AND FUTURE SCOPE  

 

This project attempts to overcome the challenges 

which are faced in existing work, by using the concept 

of crowdsourcing platform we combine the human 

concept, share knowledge and give best solution to 

the user. 
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Rooftop Solar Panel Cleaning System Using Internet of Things (IoT) 
Abhiraj Dumanwar, Aditya Ghangare, Akash Mithe, Shubham Parashar, Dr. N.V Chaudhari 

Department of Computer Science and Engineering DBACER, Nagpur, India 

 

ABSTRACT 

 

In general, solar panels are installed in dusty areas. Because of excessive dust accumulation and bird droppings 

the power generation efficiency of solar panel is affected. Cleaning the solar panel manually is tedious and 

cumbersome. In this paper we propose a programmable system to clean solar panel using water and wiper. The 

project is implemented using Internet of Things (IOT) technology. The system will be controlled by the 

Microcontroller and various sensors. The system can be controlled by using android device. The system notifies 

the user about the various operations performed through text message. The system may be converted to 

portable so that it can be used in various locations.  

Keywords : SPV Panel, Motors, Microcontroller, IOT, Sensors 

 

I. INTRODUCTION 

 

The sun is a very good energy source, so there is 

plenty of solar energy available in nature. If whole 

solar energy could be made available for utilization, 

supplying the world's energy demand would be more 

sufficient. However, due to atmospheric conditions, 

this is not possible. Solar energy can be converted via 

solar panel into more usable forms of energy. 

Renewable energy, in particular solar energy, which 

provides electricity without causing any impact on gas 

emissions, is of wide interest.  

 

Many alternatives have considered the photovoltaic m

ethod of extracting electricity from solar power. It 

promises to meet the ever-increasing energy demand. 

Due to weather conditions, the efficiency of the solar 

panel is limited, so parameters like dust, moisture and 

temperature are extremely important. In this respect, 

the efficiency study of the solar panel was carried out 

with and without dust accumulation. The project 

includes a dust cleaning system design and 

implementation.  

 

The main aim of the project is to provide an 

automated cleaning mechanism for dust from the solar 

panel. Many factors affect the efficiency of 

Photovoltaic (PV) power, such as snow, high 

temperatures, pollen, dust and dirt. The main factor 

affecting the efficiency of a PV panel is dust, which, 

depending on the environment, can reduce its 

efficiency by up to 50 percent. Cleaning has 

traditionally been done manually. Manual cleaning 

has disadvantages such as accident and panel damage, 

movement problems, poor maintenance, etc. The 

automatic dust cleaning system of solar panels has 

resolved the problems of conventional cleaning and 

also creates effective cleaning and prevents 

inconsistencies in efficiency due to the deposition of 

dust. Studies conducted to assess the efficiency of the 

solar panel for one day, one week and one month of 

dust collected on it. The efficiency of the solar panel 

was also calculated one day, one week and one month 

after cleaning the surface. And finally, it is proven 

that the efficiency of the solar panel increases 

significantly by comparing both efficiencies. The 

developed model improves the performance of the 

solar panel. 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 

 

 
158 

II. METHODOLOGY 

 

Dust deposition on the solar panel can reduce the 

level of performance of the solar panel and reduce the 

productivity of solar cells and, if the panel is not 

cleaned, the efficiency is approximately 50 percent 

over 6 months. This leads to significant annual 

monetary losses. We proposed a cleaning mechanism 

in this paper to clean the accumulated dust on the 

solar panel. This proposed system is completely 

automatic and does not require any human 

intervention, but the system can be initiated / 

triggered via the android device if the automatic 

system sometimes does not respond. Regardless of 

their size, the system can be attached to any solar 

panel. The system operates via the microcontroller 

fixed to the frame and moves using stepper motors 

with wheels. The power is supplied to the entire 

system via batteries or solar panels. The cleaning 

wiper is triggered by the initiation of the water spray 

mechanism as soon as the dust sensor detects dust. No 

dust notifications about the cleaning operation are 

sent to the user after the dust sensor senses.  

 

The methodology involves the following steps 

1. Details on the effect of accumulation of dust on 

the solar panel on the efficiency of power 

generation. 

2. Designing an automatic cleaning system model. 

3. To keep the cost minimum and produce an 

efficient system, select the microcontroller, 

sensors, water nozzles and other components for 

the system. 

4. Design of an effective communication system for 

communication between user and 

microcontroller. 

 

III. ANALYSIS OF DUST ON PANEL 

 

The accumulation of dust on the solar panel surface 

reduces radiation to the filament and causes voltage 

and power loss. Dust not only reduces radiation in the 

solar cell, but also changes the reliance on the 

incidence angle of solar radiation. Research shows 

that the daily energy loss caused by dust deposited on 

the surface of the PV module is around 4.4% over a 

year. Daily energy losses can be higher than 20% 

during longer period of time without rain. Moreover, 

the loss of radiation is not perpetual during the day 

and immensely depends on the angle of sunlight and 

the ratio of attenuation to direct radiation. The loss of 

solar output is symmetrical at noon when studied 

according to position of the sun, where the minimum 

value is reached. Different pollutants were tested for 

the performance of the PV module. Depending on the 

amount and sort of contaminant accumulated, a 

decrease in the voltage and output power of the PV 

module is observed when particles of dust are stashed 

in the Solar module. In addition, there is a greater 

reduction in the temperature of the PV module. The 

PV modules are clean and cool, as well as efficient 

system performance. The generation of electricity in 

the solar panel is calculated scientifically with dust 

and without dust with different load resistance. 

Figure 1. Flow Diagram of Cleaning System. 
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. 

Figure 2. Automated Solar panel cleaning Algorithm. 

 

This project consists of 4 modules  

1. Sensor module  

2. Motor module  

3. Cleaning module  

4. User Interface  

 

1. Sensor Module  

The dust sensor detects dust on the solar panel. If 

there is dust on the sensor, it generates a voltage and 

threshold and if the threshold is more than a specific 

predefined value then the system will be 

automatically triggered. 

 

The microcontroller on the basis of data, 

communicates with the other modules to initiate 

cleaning or not. 

 

2. Motor Module  

The motor module deals with the movement of the 

cleaning device. When dust is accumulated on the 

panel, the dust sensor generates the threshold and  

triggers the microcontroller, which then initiates the 

motor driver to activate the cleaning device. 

 

3. Cleaning Module  

The cleaning module deals with the cleaning of the 

panel. As the motor driver gets initiated, the 

microcontroller then asks the wiper to start the clean 

operation and also activates the spray mechanism. The 

cleaning operation is performed till the dust sensor 

gives a negative value.  

 

4. User Interface  

The user interface enables the communication 

between the user and the device. The device sends 

text messages to the user through GSM module to tell 

him about every operation that is being performed. 

Also, in this module the user can initiate to clean his 

solar panel own through the mobile application. 

 

IV. WORKDONE 

 

There are various types of solar panels are available in 

the market and the most used solar panels types are: 

• Monocrystalline Solar Panels (Mono-SI) 

• Polycrystalline Solar Panels (Poly-SI) 

• Thin-Film Solar Cells (TFSC) 

 

Mono-SI and Poly-SI are the solar panels which are 

mostly used in residential usage, Mono-SI is 12% to 

16% more efficient as compared to Poly-SI. 

 

Mechanical department has designed a model of actual 

panel cleaning system with the fabrication of the 

cleaning arm which consists of 4 gear motors installed 

over it two of them are of 100 revolutions per minute 

(RPM) and other two are of 30 revolutions per minute 

(RPM) respectively. 30 revolutions per minute (RPM) 

motors are installed on the either edges of the solar 

panels which will driven over the tracks on the panel. 

Arm has two 100 revolutions per minute (RPM) 

motors in the middle which will clean the panel. 

Water sprays are installed on the upper edge of the 

solar panel which will spray the water over it when 

the pump is been triggered. 

 

Now, as far as the computer science & engineering 

department concerned is responsible for making the 

whole system to be programable. So, Internet of 

Things (IoT) technology is being implemented. The 

brain of the whole cleaning system is NodeMCU and 

Arduino which are called as the Microcontroller. 
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These microcontrollers are connected to the 

ultrasonic sensor, GSM module, dust sensor, water 

pump & the cleaning arm motors. 

 

Steps of cleaning process: 

 

➢ User can trigger the cleaning process by their own 

mobile phone just by clicking on the “ON” button. 

➢ As, the process starts the water pump will spray 

the water over the panel and the cleaning arm will 

move in forward direction for particular time 

which can be a variable time according to the 

panel length. 

➢ After few second’s forward movement of the 

cleaning arm, the arm will come backwards up to 

its original position and at that time the water 

pump will stop the water spray, and the user will 

get the message on their mobile phone that the 

cleaning process has been successfully done.   

 

 
 

➢ The ultrasonic sensor is being installed in the 

water tank which will inform the user about the 

status of the water in the tank. If the distance of 

the water is more than 15cm then the sensor will 

trigger the message on the user’s mobile phone, 

“please fill the tank” and the system will not get 

triggered until the water is filled in the tank. 

 

 
 

➢ The dust sensor is connected to the arduino, dust 

sensor detects the dust which passes through it 

and generates a threshold and voltage when ever 

dust goes through it. 

➢ It gives a specific threshold when the value is 

more than a predefined value the microcontroller 

will trigger the whole cleaning system. 

 

 

 

 

 

 

V. DESIGN REPRESENTATION OF ACTUAL 

MODULE 
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The above-mentioned sketches are the representation 

of the actual module which consists of the 2 gear 

motors which will move over the solar panel, Tracks 

are installed on both the edges of the solar panel so 

that the mechanical cleaning arm can move along the 

panel for cleaning. The motors situated in the middle 

of the mechanical arms are of 100 revolutions per 

minute (RPM) which will move 360 degrees and the 

motors which are driving the arm are of 30 

revolutions per minute (RPM). 12 Volts battery is 

used as the main source of power supply for whole 

module to be processed, the battery which is being 

used is rechargeable battery which gets recharged by 

the solar panel itself. Water tank consists of the water 

pump which sprays the water over the surface of the 

solar panel. 

VI. RESULTS 

 

The system is being successfully triggered 

programmabaly  as well as manually and each module 

is performing their respective work efficiently and 

user is getting the proper response from the system as 

desired. 

VII. APPLICATION 

 

In the 21st century, the use of non-conventional 

energy resources for electricity generation increased. 

More and more people install solar panels on their 

home’s roofs to generate electricity. However, when 

dust is accumulated on the solar panel, the flow rate is 

reduced and less electricity is produced. Therefore, 

cleaning the panel as soon as the dust is accumulated 

is very important for the correct power generation. 

But it is a very tedious task to clean the panel, 

requiring human effort and time that most people do 

not have. The elderly cannot clean the panel even 

regularly. The solar panel cleaning device therefore 

helps the user solve all the problems mentioned above. 

It automatically cleans the panel using a dust sensor, 

cleaners and communicates with the microcontroller. 

The device also allows you to communicate so that the 

user can also start cleaning whenever the user wants. 

 

VIII. ADVANTAGES 

 

1. System has to be installed only once. 

2. Low operation and maintenance costs. 

3. Easily replaceable components. 

4. Easy installation. 

5. Low production cost. 

6. Highly safe cleaning system with no threat to 

humans. 

7. Easy to operate and maintain. 

8. No heavy machinery is required. 

9. Working of system is very easy. 

 

IX. DISADVANTAGES 

 

1. Microcontroller may get damaged due to irregular 

voltage supply. 

2. Wiper needs to be changed when worn out. 

 

 

 

X. LIMITATION 

 

1. The actual dust sensor which works with the 

100% efficiency doesn’t exist. 
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2. The periodic cleaning is not possible because the 

microcontroller is limited in terms of the memory 

and microcontrollers works on the microsecond 

measures so the hours values in teams of 

microseconds is way more higher which is not 

possible to implant in the microcontroller. 

 

XI. CONCLUSION 

 

Existing automated cleaning systems focus primarily 

on large solar power plants and are not generally 

useful for installation on smaller solar panels on 

dwelling roofs. This means that only a smaller solar 

panel must be installed for those with space 

constraints, which is why this project offers these 

smaller solar panels a huge advantage. The system can 

be installed on the top of the roof for solar panels. 
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ABSTRACT 

 

Image fusion is the mechanism of gathering all important information. It is not only reduce data but also more 

appropriate and understandable for human and machine. Scene classification is widely used in day to day 

lifecycle. Their importance is increasing gradually. Scene classification is a classification which classify the 

image according to their area of importance. In this paper, Image is segmented, features of image are extracted 

and information is stored in database about image. Lastly, image is classified by machine learning and output 

comes in the text format. We use machine learning based support vector machine for classification which is 

more accurate than KNN classifier. The main aim of this study is to improve the accuracy and to reduce the 

delay of computation for the system. 

Keywords: Scene classification, machine learning, support vector machine (SVM), KNN classifier, machine 

learning based SVM. 

 

I. INTRODUCTION 

 

Scene classification is classify the scene into various 

parts for object recognition. Various image are stored 

in database. Input scene goes from three method such 

as segmentation, feature extraction, scene 

classification. Segmentation divides the image by 

applying Gaussian filter for smoothened the image. 

After that feature extraction extract the colour pixel 

and edge pixel that shows sharpening of pixel then 

apply KNN classifier for matching the both images 

and resulted output. Lastly, apply machine learning 

for comparing accuracy of both classifier. 

 

Support vector machine (SVM) that classify the image 

in two class. There are different type of image feature 

for that only two classes is not sufficient for that we 

use machine learning SVM. The machine learning 

SVM classify the image in five classes. That five class 

shows the one of the best feature from all.  

Scene image classification is an important problems 

for applications of computer vision such as robotics, 

image search, geo-localization, etc. It is also a 

challenging problem, e.g. for scene object recognition 

aren’t appropriate. This is because scenes include both 

a holistic component, the gist of the scene, and an 

object based component. Furthermore, the object 

vocabulary is usually open-ended and it does not 

suffice to recognize objects, as most scenes are 

collections of objects in characteristic spatial layouts. 

There is also a need to model relationships between 

objects. 

 

Our problem formulation will be to identify datasets 

for classification. Extraction of features from those 

datasets in order to completely define the image. 

Finally use a machine learning based classifier to 

classify the image into a particular scene type.  

 

II. LITERATURE REVIEW 

 

“Image understanding - a brief review of scene 

classification and recognition”,  Vineeta Singh, 

Deeptha Girish, and Anca Ralescu MAICS 2017.[18] 
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conclude that Scene recognition performs better when 

low level features are used. Local features help 

override the effects of occluded objects, low lighting 

conditions. These features can be successfully mapped 

into semantic image descriptors. 

  

“Scene classification with semantic fisher vectors”, 

Mandar Dixit, Si Chen, Dashan Gao, Nikhil Rasiwasia, 

and Nuno Vasconcelos. In CVPR, pages 2974–2983, 

2015.[6] proposed that an effective approach to 

summarize them with a Fisher vector, which is non-

trivial. The semantic FV provides a better 

classification architecture than an FV of low-level 

features or a even fine-tuned classifier. 

 

“Deep Scene Image Classification with the 

MFAFVNet”, Yunsheng Li Mandar Dixit Nuno 

Vasconcelos University of California, San Diego La 

Jolla, CA 92093  2017 IEEE International Conference 

on Computer Vision.The new architecture is based on 

a MFA-FV layer that implements a statistically correct 

version of the MFA-FV, through a combination of 

network computations and regularization When 

compared to previous neural implementations of 

Fisher vectors, the MFAFVNet relies on a more 

powerful statistical model and a more accurate 

implementation. The MFAFVNet achieves state of the 

art performance on scene classification. 

 

“Scene Classification in Images”, B V V Sri Raj Dutt 

Pulkit Agrawal Sushoban Nayak A tree      

classification approach very high accuracy at each and 

every step, else cumulation of errors at each levels and 

their further percolation can affect the overall 

accuracy of the classifier badly. 

 

“Remote Sensing Image Scene Classification: 

Benchmark and State of the Art”, By Gong Cheng, 

Junwei Han, Senior Member, IEEE, and Xiaoqiang Lu, 

Senior Member, IEEE. first presented a 

comprehensive review of the recent progress in the 

field of remote sensing image scene classification, 

including benchmark data sets and state-of-the-art 

methods. Authors evaluated a number of 

representative state-of-the-art methods including 

deep-learning-based methods for the task of scene 

classification using the proposed data set and reported 

the results as a useful performance baseline for future 

research. 

III. CONCLUSION 

 

Scene classification is more accurate with the machine 

learning. The output is error free and machine 

identified scene give output correctly and it is easily 

understandable. Delay time for the computation in 

machine learning is minimum than KNN. Machine 

learning shows the best feature output. After 

comparison with KNN, classifier machine learning is 

the best one classifier. 
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ABSTRACT 

 

In a current situation, we cannot access the hard disk data directly through mobile. We must require a 

computer or laptop as a mediator. In the existing method, mobile cannot read the files of a hard disk because 

mobile support exFAT file format and hard disk contain NTFS file format. In this proposed system we are going 

to connect and mount a portable hard disk to the mobile and read the files from a hard disk through the Storage 

Access Framework with the help of a mounting script. The Storage Access Framework is nothing but an 

interface of our application which makes it simple for a user to browse and manipulate data. 

Keywords: Hard Disk, NTFS (New Technology File System), FAT (File Allocation Table), Mounting. 

 

I. INTRODUCTION 

 

Android is a Google - designed mobile operating 

system. It is based on a modified Linux kernel version 

and other open source software and is primarily 

designed for mobile touchscreen devices like 

smartphones and tablets. Most of the mobile is now 

running an android - based operating system. These 

Android devices operating system support Fat12 (File 

Allocation Table),16,32, Ext3(Third Extended File 

System), Ext4 or exFAT (Extended File Allocation 

Table) file system. The file is stored in one or more 

clusters that are not necessarily next to each other 

when you write a new file to a hard disk, they may be 

rather widespread over the disk. 

 

For High-capacity storage media such as HDDs which 

is NTFS (New Technology File System) type disks 

partitioned is not supported in an Android operating 

system. NTFS is the file system used by the Windows 

operating system to store and retrieve files on a hard 

disk. NTFS is the Windows equivalent of the File 

Allocation Table of Windows 95 (FAT) and the High 

Performance File System. However, in terms of 

performance, extensibility, NTFS offers a number of 

improvements over FAT and HPFS. 

 

In this proposed system we are going to connect a 

portable hard disk to the mobile and read the files 

from a hard disk through the Storage Access 

Framework. The Storage Access Framework is 

nothing but an interface of our application which 

makes it simple for a user to browse and manipulate 

data, as well as open documents, images, and other 

files across all preferred storage. Once we read the 

data from the hard disk, we can easily manipulate the 

data and we can also transfer our data via a wireless 

medium. We are developing an android application, 

here application will work as a mediator which can 

share data from one portable hard disk to another 

portable hard disk. 

 

II. METHODOLOGY 

 

Computer stores data on a piece of media (such as a 

disk or CD - ROM) in specific, structured file formats. 

In order to properly interpret its data, the computer 

must be able to read the format on this media if the 
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computer does not recognize the format, errors are 

returned. Forcing your computer to work with 

corrupted or unrecognized formats will also cause 

your computer to write data incorrectly, rendering all 

the files stored on the media unrecoverable. 

The storage device of NTFS file format cannot be 

easily mounted by an Android operating system that is 

why we cannot access NTFS file format. In this 

mounting script, there are certain stages after 

achieving those stages we can mount NTFS Storage 

device through which we can access NTFS file system. 

Mounting ensures that the media format is recognized 

by a computer if a computer is unable to recognize 

that format, the device cannot be mounted. When the 

media is mounted successfully, the computer 

incorporates the file system of the media into a local 

file system and creates a mount point through which 

you can access an external device, a locally available 

link. 

 

Following are certain stages of mounting module 

1. Parsing raw data stream of memory location.  

2. Detect partition table.  

3. Parse the partition table.  

4. Parse the NTFS partition.  

5. Generate the file directory and tree structure. 

 

There are two different ways to store data on the drive 

for MBR (Master Boot Record) and GPT (GUID 

partition table) partition. This information includes 

where the divisions begin and start, so your operating 

system knows which sectors are bootable for each 

partition. Therefore, you must select MBR or GPT 

before creating a partition on the drive. 

 

 

 

 

 

Figure 1. Mounting Stages 

 

III. WORKFLOW 

 

Flowchart shows the diagrammatical representation of 

our system. The initial stage of our project is to 

establish a connection between hard disk to mobile 

through OTG cable (On The Go). In this proposed 

system we are going to connect and mount a portable 

hard disk to the mobile and read the files from a hard 

disk through the Storage Access Framework with the 

help of a mounting script. Once the mount process is 

done system can access the data. The Storage Access 

Framework is nothing but an interface of our 

application which makes it simple for a user to browse 

and manipulate data. Now user is able to perform read 

and manipulate operation on data 
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Figure 2. Project Flow 

 

IV. SCREENSHOT 

 

                 
Figure 3 

 
Figure 4 

 

V. APPLICATION 

 

When Microsoft started to release Windows NT 

operating system, NTFS File System came to light. 

New Technology file system has been a major 

improvement over FAT file system to store and 

retrieve data on a hard drive. 

 

• Get access to external hard disk without using pc 

or laptop. 

• Providing storage access framework. (interface) 

• We can easily manipulate the data of hard disk.  

• We can share our data between hard disk without 

carrying laptop. 

• Mount popular file systems – Microsoft exFAT/ 

NTFS. 
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ABSTRACT 

 

The main aim of this project is to study of fake ranking on social media. We use it for find credibility on any 

social media platform. Now-a-days, we can see that everyone shared information but every information is not 

real. Some fake information are also spread increasingly on social media. The spreading of this fake information 

should be stop by using our system. We semi-supervised rank on any social media post and find the score 

according their credibility. We have done survey on mechanism like analyzing the online data, data 

abstraction, data classification. Such techniques help to ensuring the integrity of the information. By using our 

system no fake information spread on social media.  

Keywords: Trustworthiness, Status, analysis, User-experience, Feature-ranking, Twitter. 

 

I. INTRODUCTION 

 

Online social media are interactive computer 

mediated technology that facilitated the creation and 

sharing of information, ideas, interaction and other 

forms of expressions via virtual communities and 

networks. The variety of standalone and built in social 

media services currently available introduces 

challenges of definition. Network form through social 

media change the way groups of people interact and 

communicate. 

 

Twitter is a social network that allows users to send 

and receive short messages. While some social 

networking services use different templates.Twitter is 

fairly simple to use. Twitter users can follow what 

other people post. People  all over the world talk 

about all kind of topics. 

 

As a social media made growing possible to transfer 

near-real-time information in very cost effective way. 

Number of user around the globe experiencing of such 

platform so that it make possible for user to obtain 

news and information regarding their topic and 

interest. This leads to the development of technique 

that can verify information obtained from platform 

which has become a challenging and necessary task.  

 

We are including various modules information 

gathering, design of  GUI, characterizing and 

exercising the suggested menus, implementation of 

proposed system, score generation, classification. We 

are using two algorithms in   

 

Our projects LDRI (Language Detection Review 

Analysis) and Word Segmentation. We are going to 

create dataset for likes and comment for analysis. We 

are going to distinguish between credible and non-

credible contents about post. It provide supervision on 

social media content and it will trace Malicious users 

also. Basically it will help to stop rumors on social 

media. To access information credibility on social 

media platform for preventing fake or malicious 

information. To observe user  comment in credible 

and non-credible. 
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II. RELATED WORK 

 

Majed Alrubain and his team used devise algorithm 

for accessing fake ranking and the studied realize 

credibility score using radar graph and comparison 

regarding their topic of interest. Other researchers 

have gone to certain limit extend to create system to 

assess fake ranking finding in real time. Such 

including systems are TweetCred and TwitterTrails 

there has been large amount of research focus on 

topics of high impact events such as earthquake, 

floods and political environment. The major task is to 

find credibility online social media.  

 

There are the challenges related to study credibility 

on social media are as following:- 

1. The difficulties of social media and web in 

recognising resources for used in studying and 

accessing credibility. 

2. Large amount of data in various structure that make 

it difficult to obtain necessary information to find 

credibility of users. 

3. Malicious activities for example, In tweeter 

malicious users purchase personal information make a 

fake amount and post tweet with same meaning with 

different words. 

4.The process of evaluating solutions has a challenging 

task to maintain it in system, given that most 

researchers are limited in terms of the extent to which 

they can test their work (Twitter and other OSN 

limitations).[1] 

 

Aditi Gupta and her team made work on Twitter to 

find the credibility. They work on TweetCred and 

Ranking on the social media. Quality and truthfulness 

of information was find by using  TweetCred. In 

ranking the likes and comment count added over it. 

During this period, the credibility score is large 

number of tweets was computed, allowing us to 

evaluate and manage in TweetCred terms of its 

response time, effectiveness and usability. Every real-

time information  mange under TweetCred system. To 

the best of our knowledge, this is the first research 

work to develop on a real-time based system for 

finding credibility on Twitter, and to evaluate it on a 

user base. [2] 

 

Response Time:  They analyzed the response time of 

the site that is loading time called burdening time 

from the moment when its request is send to our 

system. The moment which is the resulting score is 

returned by the server to the credibility extension. 

The response time of this server can be find by using 

API server which is used to find credibility of Twitter. 

 

User Feedback: Many of people credibility score has 

request served by TweetCerd, we received the 

feedback from them. When providing feedback users 

had the option of either agree and disagree with our 

score. 

  

User Comments: TweetCred system was valued by 

large number of user for its originality and  simple to  

use. Users also wanted to know that our backend 

functionality run for finding credibility. 

 

Rahul Bora and his team have made a survey on 

information retrieval which is available on OSN, on 

analyze available data. They divide their process into 

three steps, first is that Collect an information in the 

form of data from OSN using API, next step is used 

different algorithm to analyze the information and 

then check the authencity   for related files and data 

information on the OSN and analyse the recently 

presented data.[3] 

 

Data collection:  By this methods based on crawling it 

is fast and uniformed algorithm. It solve the problem 

of Big data. 

 

Data Classification: It basically work on data mining 

application like clustering. It consist of various 

algorithm used for classification purpose. 
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Data Analysis and visualization: Social network 

analysis showed interconnection between social sites. 

It consisting of  nodes and tires. These networks are 

representing in a social network diagram, where 

nodes are represent in points. The tires represent 

interconnection between the one by one information 

such as networking sites or media platform or other 

platforms. These platforms provides the huge sources 

of information for social network which they are used 

to analysis purpose.                    

 

III.  CONCLUSION 

 

We are conclude that we survey on different types of 

algorithms and techniques which are used to find 

credibility on social media platform. We will 

improving credibility of data from than previous 

techniques where thousands of people around the 

globe post their images, videos every day and hence it 

to find credibility to ensuring that the forwarding and 

uploading information is valid or not. So that our 

technique can find its credibility in more reliable 

time. 
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ABSTRACT 

 

Data Mining is a method which centers on expansive data sets to remove data for expectation and disclosure of 

concealed patterns. Data Mining is appropriate for different zones like human services, protection, showcasing, 

retail, correspondence, agriculture. At first, this information extraction was figured and assessed physically 

utilizing measurable systems. Along these lines, semi-automated data mining systems rose due to the 

progression in the innovation. Such headway was additionally as a capacity which expands the requests of 

examination. In such case, semi-mechanized systems have turned out to be wasteful. Consequently, robotized 

data mining systems were acquainted with blend information productively. A study of the accessible writing on 

data mining and pattern recognition for soil data mining is displayed in this paper. Data mining in Agricultural 

soil datasets is a generally novel research field. Proficient strategies can be produced and customized for 

explaining complex soil datasets utilizing data mining.   

Keywords : J48 Classifier, Naïve Bayes Classifier. 

 

I. INTRODUCTION 

 

In current days, data mining is utilized in various 

fields. Presently multi day's data mining idea and 

strategies used to determine the agriculture issues. In 

this paper, it has been discussed about how data 

mining procedures are connected in the agriculture 

field. All around, every day the prerequisite of 

nourishment is raising; henceforth the horticultural 

researchers, ranchers, government, and scientists are 

tedious to put additional endeavor and utilize various 

systems in agriculture for development underway. As 

an impact, the data produced in the field of 

horticultural data upgraded step by step.  

   

Data mining can be utilized for anticipating the future 

patterns of rural procedures. Mining programs 

comprises different sets that are created and utilized 

by business endeavors and biomedical specialists. 

These strategies are very much arranged towards their 

particular learning area.  

 

The utilization of standard measurable investigation 

methods is both tedious and costly. Productive 

procedures are created and customized for 

illuminating soil data sets utilizing data mining 

techniques to enhance viability and precision of the 

Classification of huge data sets [1].    

   

Soil testing is the examination to choose supplement 

substance, synthesis and diverse characteristics. Tests 

are commonly performed to evaluate fruitfulness and 

show does not have that ought to be relieved [2]. The 

earth testing research centers are equipped with 

reasonable specific arrangement on a few bits of soil 

testing, including testing procedures and plans of 

manure proposals [4]. It urges agriculturists to pick 

the dimension of manure.   
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Over the years numerous algorithms were made to 

extricate learning from expansive arrangements of 

data. There are a few unique procedures to approach 

this issue: order, affiliation rule, bunching, and so on. 

Grouping methods are intended for arranging obscure 

examples utilizing data given by a lot of characterized 

tests.    

   

This set is commonly recommended to as a readiness 

set, in light of the way that, when in doubt, it is used 

to set up the gathering framework how to play out its 

request. The task for undertaking can be viewed as an 

organized system where each occasion has a spot with 

a class, which is showed up by the estimation of a 

noteworthy target trademark or fundamentally the 

class attributes. Game-plan plans with data mining 

utilize a mix of calculations and the specific figuring 

utilized can affect the manner by which records are 

depicted. This work discusses K-Nearest Neighbor and 

Naive Bayes calculations. 

 

K-Nearest Neighbor [4] does not have any learning 

stage, in light of the way that each time a social 

occasion is performed it utilizes an arranging set. The 

presumption behind the closest neighbor calculation is 

that a relative depiction is made by comparable 

models. The relative recognized models utilized for 

designating out a depiction to a dull point of reference 

are outlined by the parameter K. 

   

Navie Bayes [5] classifier recognize that the vicinity 

(or nonappearance) of a specific section of a class is 

confined to the closeness (or nonattendance) of some 

other part. Subordinate upon the positive idea of the 

likelihood show up, Naive Bayes classifiers can be 

organized feasibly in a controlled getting the hang of 

setting. Gullible Bayes work much better in different 

confounding conditions. In this examination, the 

dialog center on the job of information mining in 

setting of soil examination in the field of horticulture. 

 

 

II. METHODOLOGY   

 

There is have to change enormous measure of 

information that are accessible in lab and agribusiness 

college into data. This can be conceivable with 

information mining. 

 

 
Figure 1.  System Architecture 

 

 
Figure 2 
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Figure 3 

 

5) We are using 2 classifiers J48 classifier and Naive 

Bayes classifier. In this we are going to compare the 

values based on these classifiers. And select the most 

appropriate value which is given by Naive Bayes 

classifier. 

Values are divided into 3 classes: 

 0- neutral 

1 - Fertile 

2- Non fertile. 

These classes will help in defining the fertility of soil 

 

6) The last module is Graph,in which Time 

comparison and memory comparison is done based on 

the values which we get from earlier modules.On 

basis of this final result is evaluated. 

 

III.  CONCLUSION 

 

Horticulture is the most extraordinary basic region 

especially in the advancing country like India. Usage 

of information advancement in cultivating can change 

the circumstance of basic leadership and originators 

can yield better. This survey inspected the activity of 

information mining in farming. As agribusiness is a 

dirt based industry, it is highly unlikely that required 

production increments the real harvests can be 

accomplished without guaranteeing that plants have a 

satisfactory and adjusted supply of supplements. The 

paper additionally proposes another technique for 

which utilizes a half and half J48 classifier for 

investigation and foreseeing the dirt conduct. 
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ABSTRACT 

 

Web search engines are been used in large scale for image retrieval. Largely used web-search engines (like 

Google, Bing, etc) mostly rely various based image search. User enters a query in this search engines and gets 

images as result. This provides us with random and noisy results as outcome. This search does not provide user’s 

intent result. User has to go through all the obtained images and select the required image suitable to user’s 

intent. This increases complexities of users. To overcome these complexities many of the different image 

techniques are researched. In this paper, we present a novel internet image search approach. This paper 

contains various image retrieval techniques that may prove profitable for capturing user’s intension. Some 

techniques are textual- based, some are color-based, and some are shape-based, while some may be combination 

of above. Some techniques search images offline, while some searches online. But the intension of all the 

techniques is to capture user’s intention. In the further context, we discussed various techniques of image 

search for effective image retrieval technique. 

Keywords : Query image, Search Engines, Image Retrieval, Algorithms, Re-Ranking, User Intention, Image 

Search. 

I. INTRODUCTION 

 

We are familiar with many search engines (e.g.; 

Google image search, Bing image search, I Like image 

search) which are used in large scale for commercial 

use.  Many of the search engines still works on the 

textual based image extraction technique. User enters 

a query keyword related to their intent image and gets 

bulk of image as output. Some of the images from this 

bulk are related, while some are unambiguous.  In 

short, keywords provides users intent in short. To 

remove this unambiguousness, many research 

techniques are introduced. Semantic gap between the 

image tags are removed in order to recover intent gap. 

Blogs are created to separate negative images and 

positive images. Large amount of user’s metadata is 

collected from social media sites related to query. 

Visual feature extraction of query image and database 

image is obtained and most matched featured images 

are displayed. Various re-ranking techniques to 

arrange the images according to query. Feature 

extraction of a part from query image and comparison 

with features of database images. With visual feature 

extraction, keyword expansion is done to obtain 

effective matched images. Extraction on the basis of 

color features are obtained and then re-ranked for 

resultant images.  

 

This are the various technique, surveyed in this paper. 

These techniques tried to capture user intention in 

very efficient and less effort pattern. These techniques 

tried to remove the complexities that are suffered by 

the user while searching for intent image from 

database images. The detailed discussion of each 

technique is as below: 

 

II. LITERATURE SURVEY 

 

A. Clustering Algorithm [9] 

A cluster is a collection of data points that are similar 

to one another within the same cluster and dissimilar 

to data points in other clusters. Clustering method is 

used for unsupervised classification, where data points 
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of same group are clustered together.  Cluster analysis 

itself is not one specific algorithms but the general 

task to be solved. It can be achieved by various 

algorithms that differ significantly in their notion of 

what constitutes a cluster and how to efficiently find 

them. Popular notions of clusters include groups with 

small distances among the cluster members, dense 

areas of the data space, intervals or 

particular statistical distribution. The goal of 

clustering is to remove the semantic gaps between the 

images. 

 
Figure 1. The result of a cluster analysis shown as the 

coloring of the squares into three clusters. 

 

 

B. Partitional clustering [9]  

Partitional clustering aims at partitioning a group of 

data points into disjoint clusters optimizing a specific 

criterion. When the number of data points is large, a 

brute force enumeration of all possible combinations 

would be computationally expensive. Instead, 

heuristic methods are applied to find the optimal 

partitioning. The most popular criterion function used 

for partitional clustering is the sum of squared error 

function given by ; 

               k 

                    E= ∑   ∑   (x-mi)2          (1) 

                        i=1  x€Ci 

 

where k is the number of clusters, Ci is the ith cluster, 

x is a data point and mi is the centroid of the ith 

cluster. 

 

 

C. Hierarchical Clustering (Connectivity-based 

Clustering) [9]  

Hierarchical clustering groups data over a variety of 

scales by creating a cluster tree or dendrogram. The 

tree is not a single set of clusters, but rather a 

multilevel hierarchy, where clusters at one level are 

joined as clusters at the next level. This allows you to 

decide the level or scale of clustering that is most 

appropriate for your application. The Statistics and 

Machine Learning Toolbox function cluster 

data supports clustering and performs all of the 

necessary steps. It incorporates the pdist ,  linkage and 

cluster functions, which you can use separately for 

more detailed analysis. The dendrograms function 

plots the cluster tree.To perform  hierarchical cluster 

analysis on a data set using Statistics and Machine 

Learning Toolbox functions, follow this procedure: 

• Find the similarity or dissimilarity between 

every pair of objects in the data set. In this step, 

we calculate the distance between objects using 

the pdist function. The pdist function supports 

many different ways to compute this 

measurement. 

• Group the objects into a binary, hierarchical 

cluster tree. In this step, we link pairs of objects 

that are in close proximity using 

the linkage function.The linkage function uses 

the distance information generated in step 1 to 

determine the proximity of objects to each 

other. As objects are paired into binary clusters, 

the newly formed clusters are grouped into 

larger clusters until a hierarchical tree is formed.  

• Determine where to cut the hierarchical tree 

into clusters. In this step, we use 

the cluster function to prune branches off the 

bottom of the hierarchical tree, and assign all 

the objects below each cut to a single cluster. 

This creates a partition of the sdata. 

The cluster function can create these clusters by 

detecting natural groupings in the hierarchical 

tree or by cutting off the hierarchical tree at an 

arbitrary point. 

 

D. Density clustering [9]  

It is based on connecting points within certain 

distance thresholds. However, it only connects points 

that satisfy a density criterion, in the original variant 

defined as a minimum number of other objects within 

this radius. A cluster consists of all density-connected 

http://in.mathworks.com/help/stats/clusterdata.html
http://in.mathworks.com/help/stats/clusterdata.html
http://in.mathworks.com/help/stats/pdist.html
http://in.mathworks.com/help/stats/linkage.html
http://in.mathworks.com/help/stats/cluster.html


International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 

 

 
178 

objects plus all objects that are within these objects' 

range. Another interesting property of DBSCAN is 

that its complexity is fairly low - it requires a linear 

number of range queries on the database - and that it 

will discover essentially the same results. 

 

OPTICS is a generalization of  DBSCAN that removes 

the need to choose an appropriate value for the 

range  and produces a hierarchical result related to 

that of linkage clustering. 

 

E. Grid-based Clustering using AMR approach [10]  

The grid-based methods have the fastest processing 

time that typically depends on the size of the grid 

instead of the data objects. These methods use a single 

uniform grid mesh to partition the entire problem 

domain into cells and the data objects located within a 

cell are represented by the cell using a set of statistical 

attributes from the objects. Clustering is, then, 

performed on the grid cells, instead of the database 

itself. Since the size of the grid is usually much less 

than the number of the data objects, the processing 

speed can be significantly improved.  

 

Adaptive Mesh Refinement (AMR) is a type of 

multiscale algorithm that achieves high resolution in 

localized regions of dynamic, multidimensional 

numerical simulations Instead of using a single 

resolution mesh grid, the AMR clustering algorithm 

first adaptively creates different resolution grids based 

on the regional density and these grids comprise a 

hierarchy tree that represents the problem domain as 

nested structured grids of increasing resolution. 

Secondly, the algorithm considers each leaf as the 

center of an individual cluster and recursively assigns 

the membership for the data objects located in the 

parent nodes until the root node is reached. 

 

F. Clustering by ‘means ‘ approach [9]  

It comes under partitional clustering. Two common 

method are involved in it. This include k-means 

method and k-medoids method. In k-means method, 

each cluster has centriod which represents the cluster. 

Centroid is nothing but the mean of all the data points 

in the cluster. In k-medoids method, each cluster is 

represented by the data point closeset to centroid of 

the cluster.The process starts by GARG method of 

contribution of data points given by 

                                                          

dispersion(Ci) = 1/n   ∑  (x-mi)2             (2) 

x€Ci 

 contribution(x.Ci)=dispersion(Ci-[x])      -                

dispersion(Ci).                                                           

 

It clearly states that , if data point is negative,it 

adversely effect on cluster. And positive points are 

grouped together.This tells us that the negative points 

are treated separately than positive points. 

 

 
Figure 2. K-means separates data which    assumes 

equal-sized 

 

G. Mining Click logs approach [4]  

Search engines generates millions of image result for a 

query. This provides a datset that bridges the semantic 

and intent gaps. But the large-scale clicked data does 

not provide means to build linkage among visual 

content,semantics and search intents. In these 

approach, a dataset named Clickture is introduced. 

This dataset contains a triad  

                       Clickture={(K,Q,C))                       (4) 

 

This triad means that the image K was clicked C times 

in the search result query Q in one year. This 

approach also removes duplications by attaching an 

unique key to each image K in the dataset. This key is 

hash code generated from the URL of the image. 

Hence, the similarity between the images can be 

removed. Through users' click action during ,when 

doing image search, a user often clicks one or more 

images that are relevant to the query, thus mostly the 

query Q in the triad is relevant linked to the image K. 

(3) 
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In general, the bigger the click count C is, the higher 

probability that the corresponding query is relevant to 

the image. For convenience, we call Q a “clicked 

query" of Image K, and K a “clicked image" of query Q, 

and call (K,Q) a “clicked image-query pair", and the 

triad (K, Q,C) as “click data". We also call “clicked 

queries" of an image as “labels" of the image.  

 

 
Figure 3.  Example of Clickage for the query ‘chair’. 

Top ranked images are obtained[4]. 

 

 

H. Ranking based Tensor Factorization model [2] 

Conventional  image search caused more problems as 

textual based description need more specification. 

This thing is not possible every time, because an 

image cannot be described fully in words. Hence, 

conventional image search shows more unambiguous 

results. Hence, Personalized image search came into 

existence. Personalization fall under two categorizes. 

The first is collaborative filtering which takes opinion 

of many users to uses new items of similar class. Users 

are asked to rate the items based on some criteria. The 

system counts the rating of each items and bring the 

high rating items to top. The second is profile-based 

filtering which users the users profile to target the 

interest of the users about the items of some criteria. 

The ranking based model mainly work on second 

category of personalize search. This model performs 

the basic search as per the user’s interest related to 

query and annote the images.Then it maps the user 

preferences and query into a specific space. Finally,the 

images are re-ranked according to user’s preferences. 

  

The working model is as follows; 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Working model for RMTF approach[2]. 

 

I. iLike approach [3]  

This approaches combines both the textual as well as 

visual features of CBIR technique. Directly moving 

toward the process of working, this approach firstly 

collects all the relevant images from the Web server. 

Internet spider program is used for collecting images. 

This images are collected depending upon the textual 

features. Then analysis of all the extracted images are 

done and feature extraction of each image is 

performed. The feature of colour and texture is used 

Features of each retrieved images are collected and are 

stored in database. Then compared with the feature of 

query image. Distance between the query image and 

all the retrieved images are calculated. After 

calculating, the images with minimum distance are 

indexed first followed by remaining images and are 

outputted to users. 
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Figure 5.  Relevance Retrieve System[3]. 

 

 

J. Bag-based Image re-ranking approach [5]  

Clustering means grouping similar images together 

and compare or matching among the clusters instead 

of individual images. This will reduce the concerned 

time complexity to a great extent. So, cluster of similar 

images containing most of the relevant images is 

called positive bags and the bag containing least 

relevant images related to query is labelled as negative 

bags. This way of clustering is called as bag-based 

reranking.  

 

The task of the following bag formation is removal of 

irrelevant images and re-ranking the remainder. 

Iterative application of bag formation algorithm using 

weak bag annotation technique yields bag more 

precise to the entered query. 

K. Re-ranking sets of Picture by Exploiting 

Consistency (ReSPEC) approach [7] 

The purpose of content based image retrieval is that 

whenever a user gives a query image, it retrieves the 

images that are mostly related to the content. ReSPEC 

is composed of two main methods. Firstly, based on 

the user query image (keyword) the image search 

engine (Google, Yahoo,…etc) retrieves the images 

then, clusters the results based on extracted image 

features, and returns the cluster that is inferred to be 

the most relevant to the search query. Secondly, ranks 

the results that are most relevant to the user query 

images.  

• Segmentation of Image  

In image segmentation each images collected from 

the image search engine has been broken into 

regions of resemblance, with the intuition that 

each of these regions is a separate object in the 

image by using a graph based approach.  

• Selection of Feature  

In order to obtain a measure of how similar image 

blobs are to one another, good features are needed 

to represent the blobs. Color histograms in HSV 

color space used to represent the image features. 

To form a feature vector for each blob, histograms 

are built for the H, S and V channels, with 15 bins 

each, and then concatenated together to form a 45 

dimensional feature vector.  

• Mean Shift Clustering in Feature Space  

The next step in the system is to cluster the blobs, 

according to their extracted features with the 

hope that the object of interest will form the 

largest cluster. Since some of the blobs will 

represent garbage, it is difficult to predict the 

number of clusters that are present.  

• Re - ranking of Images  

After obtaining the “significant” cluster in feature 

space, the mean is computed. The rest of the 

images are then resorted based on the distance of 

their blobs to this mean. Since each image could 

potentially contain more than one blob, the 

closest blob in each image is used. 

 

L. Active Re-ranking [5]  

It is the reranking with user-intention. Figure below 

depicts the flow of active reranking technique. It 

involves active sample selection in which user labels 

Image 

1 
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2 

Image 

n 

----

-- 

Feature Extraction 
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the images as relevant or irrelevant. The images 

obtained in third module are the user labelled relevant 

images. This step is followed by dimension reduction 

which localizes visual features. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.  Working model of Active reranking[5]. 

 

M. Circular Re-ranking [5]   

In this technique of reranking, images are made to 

reranked again and again. Images obtained by text 

query search is made to reranked. The result of first 

reranking is stored and given as input to next 

reranking step. This process is made to continue until 

the final re ranking. This mutual exchange of 

imformation across multi[le modalities for improving 

search performance. 

 

III. CONCLUSION 

 

On the basis of reviewed from this survey of available 

image retrieval and re-ranking techniques is that the 

text-based image retrieval is not sufficient for 

obtaining precise image for a given query. Most of the 

techniques used only visual features and tries to 

capture user’s intention. These methods do not 

compete but can complement each other. 

 

The domain of image harvesting, retrieval and re-

ranking offers a vast scope for exploration as well as 

innovation. This survey will prove to be beneficial to 

gain overview of the work done in this field. 
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ABSTRACT 

 

R-Help registers  a complaint  with minimum inputs and issues unique ID. It relays the complaint online to 

relevant officials for immediate action. It allows passengers to lodge complaints through mobile application and 

enables them to check real time feedback on the status of redressal of their complaint. There are some   existing 

applications for the registration purpose but with some drawbacks. The proposed system tries to overcome 

them. Slow registration of FIR in Accidents and assault cases is one of the biggest problems of the existing 

system. Often the victims are told by the hospital authorities that the treatment would not be started unless an 

FIR has been registered. The slow registration of FIR leads to loss of precious time and other issues. We have 

proposed to develop a system which provides an easily accessible android mobile application. The complaints 

would be registered over the application. The complainant would be filling up the FIR form, he would be 

providing the proofs and details related to the complainant on the application. The user can upload images, and 

details as records. These details would then be received by the Railway Police Force (RPF). They will verify the 

details of the complainant and carry out further proceedings of the case. There is an option of updating the 

status complaint for the user as well as the RPF. Thus the entire process would be carried out online, without 

much manual intervention. 

Keywords: FIR, Complaint, Two Way Updation, RPF. 

 

I. INTRODUCTION 

 

Railways are one of the most important transportation 

system in India. Now-a-days large number of crimes, 

missing complaints, robberies  as well as accidents are 

happened. So, for this type of complaints, users 

required a platform where they can register their 

complaints. The complaints are of various types, it 

may be missing of persons, valuable things, luggage, 

robbery complaints or it may be accidental cases. For 

registering the complaints user have to go into RPF 

( Railway Police Force) station manually but it takes 

much time for registration of complaints.  

 

There are online FIR registration systems available  in 

the form of railway websites, railway helpline web 

portals, and android mobile applications. This systems 

are very useful in instant registration from anywhere 

without going to RPF station manually. 

 

In India previously the user had no other option than 

lodging the complaints manually by going to nearby 

Railway police stations, and this process used to take 

longer time to solve or investigate the particular case 

and less chances of getting results too. Later on the 

ministry of railways takes initiative to launch 
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applications regarding railways, But these applications 

have some drawbacks due to which these applications 

fails to fulfill user requirements.   

 

R-HELP is an online FIR Registration and Reporting 

in Railway System which is accessed by Public, 

Railway Police Force (RPF) and Government Railway 

Police (GRP), which covers the cons of existing 

systems. 

 

II. LITERATURE SURVEY 

 

In [1] Authors has proposed a system that contained 

all the information related to the police officers. There 

were various departments like traffic, narcotics and 

anti-trafficking and all the officers and their names 

and all the  necessary  details  were in the database. 

In [2] Ministry of Railways developed a website called 

as IRCTC. It is one of the busy website and by offering 

the same services on the Yatra platform, they 

achieved two objectives. Yatra was able to now offer a 

complete portfolio of travel options to its customers 

from flights, hotels, holiday packages, car rentals to 

train reservations. Secondly it gave customers a more 

seamless customer experience on its website, thus 

encouraging them to use the Yatra platform for train 

reservations. 

 

In [3] Railway Minister Suresh Prabhu launched an 

application which is Rail SAARTHI (Synergized 

advanced application rail travel help and information) 

which was developed by CRIS ( Centre for Railway 

Information  System ) in the rail budget 2016-17. It is 

a single window interface for Indian railways which 

provides safety for women, complaint facility and 

suggestion. And other use of the application is that 

One can also book air ticket through the app and give 

feedback. 

 

In [4] Railway Minister Shri Piyush Goyal launched 

an android application Rail Madad. The application is 

used as desired assistance during travel through 

railways. 

 

In [5] authors Archana Iyer, Prachi Kathale, Sagar 

Gathoo, Nikhil Surpam proposes an E-Police System, 

in which the FIR is registered and track through 

Android application. this system provides an easily 

accessible android application which forms the front 

end and web portal for the police department. The 

complaints are registered over the application. By 

allowing citizens to lodge their complaints directly, 

this system circumvents police officers who are often 

reluctant to register FIRs, particularly in kidnapping 

and ransom cases. 

 

In [6] Authors Dr. Ayesha Butalia,  Nilofar M. Shaikh, 

Avez Quadari, Roshan Undirwade, Nahid Pathan 

proposed an E-POLICE SYSTEM based on android 

application which is made for people and for the 

police to get complete electronic data framework to 

them so as to complete the work faster.  

 

In [7] Authors  Prof. Anindita  Khade, Sanket Yerigeri, 

Kaustubh Sonde, Shivaganesh Pillai creates a system 

where the user can register an FIR in an emergency 

situations and police department can take immediate 

actions on it. 

 

III. IMPLEMENTATION 

 

Our Application provides an FIR  login system where 

after login into system user get an interface where he 

can register complaint, check Complaints and can 

check status of their complaints. This system also 

provides an emergency option to user for emergency 

purposes. 

 

Basic modules of the system : 

1. USER :  

User is the one who will lodge or register the 

Complaint, for this user need to download or install 

the application in their device to access it. Once 

installation is done, the user need to login onto the 

application. And can take advantages of features 

present on application. 
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a) Local User : 

In this Application, Local User need to fill all the 

details and data for registering the complaint which 

includes name, train name, date, complaint type and 

images if needed. 

1. Reserved User : 

In this application, Reserved user have to fill PNR 

number and   remaining details of user such as 

incident date and complaint type and other data such 

as images if needed. 

2. RPF (Railway Police Force) : 

RPF is the authority who will take actions on the 

complaints registered by the user. RPF have to login 

into application where they are able to see the 

complaints and status updated by user and vice-versa. 

RPF are able to update the complaints in two sections, 

solved and unsolved respectively. 

3. GRP (Government Railway Police): 

GRP is main authority who will only check all the 

solved and unsolved case reports send by RPF and 

accordingly do the following investigation. 

4. Two Way Updation : 

In this system user as well as RPF has the options to 

update their status  in case they want to add some 

information regarding to their case. 

5. Complaint Status :  

Users can check their current status updated by RPF 

and RPF can also check status from users side.  

 

Figure 1. Use case diagram for proposed system 
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ABSTRACT 

 

Normally available locks in the two wheeled vehicle do not  provide any security to vehicle owner, traditional 

locking system used keys to lock or unlock the vehicle and these locks are well known to thieves and  they can 

be easily broken by them, if a person having the keys of locking system then that person have the authority to 

lock or unlock the vehicle, the locking system doesn’t know about the person is authorised or not. If the keys 

are lost or stolen then the owner will unable to unlock the system. About 8.1% of accident caused by teenagers 

(the person don’t having appropriate license) and 6.4% of the accident is happens by drunk and drive cases. 

Statistics says that only 20% of stolen vehicles can be recovered in India. Thus there is a need for more security 

options to be available for the two wheeled vehicle which is unique and must be different from the traditional 

key locks. Biometrics system can be used as a good and effective security option along with alcohol detector and 

GPS system. An important and very reliable human identification method is fingerprint identification. As 

fingerprint of every person is unique thus it can be used in various security options. In this study a review on 

various lacking system in the two & four wheeled vehicles is presented. The till date work in this direction is 

analysed and further possible development may be analysed. 

Keywords: Fingerprint Module, Ignition System, GPS Module, Alcohol Detector, Micro Controller. 

 

I. INTRODUCTION 

 

Because of increasing number of theft cases of the two 

wheelers there is a need to enhance the security level 

of the two wheeled vehicle. Traditional and 

commonly used key locks available in the bikes are 

well known to the thieves and thus it can be easily 

unlocked by the professional thieves. With the help of 

master key it becomes very easy to unlock or broke 

the lock of the vehicle by the thieves. The owner of 

the vehicle have to handle those keys carefully that 

those keys shouldn’t be steal or loss. Nowadays the 

road accident caused by teenagers is getting increases 

day by day, the children of the owner have those keys 

and they used to drive their vehicle without 

appropriate training and license. The statistics shows 

that the 8.1% of road accidents are caused by 

teenagers or the person who don’t have license. The 

numbers of the drunk & drive cases are also big there 

are 6.4% of road accidents are caused by driving the 

vehicle by driver whose consume the over limit 

alcohol. As the number of stolen vehicles are also 

getting increasing and there are only 20 % of the 

vehicles can recovered from the stolen vehicles and 

the cases of eve teasing and girl kidnapping are also 

raised in todays world so we need some system that 

can trace the location of our vehicle accurately on our 

mobile phone. 
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This creates the demand of such type of lock which is 

new and provides an additional security level. The 

new and modern lock must be unique in itself i.e. it 

must be only unlocked by special and specific key. 

This type of feature is available in the biometrics locks 

i.e. the lock which can only be locked and unlocked 

by the human body features. Biometrics can include: 

face recognition, voice recognition, fingerprint 

recognition, eye (iris) recognition. Of all these type of 

special biometric recognition techniques the 

fingerprint recognition is the most widely used 

because fingerprint of every person on the earth is 

unique and can provide good reliability. Also the 

implementation of the fingerprint recognition system 

is easy and cheap than the other ones. Thus 

fingerprint recognition locking system can provide 

better reliability than the traditional locks and also is 

cheaper and easy than the other biometric locking 

system. 

 

Thus here we are proposing a model which utilizes 

the concepts of fingerprint recognition with GPS and 

alcohol detector in the two wheeled vehicle to 

enhance the security level of the vehicle.   

 

II. LITERATURE REVIEW 

 

Anna Richardson discuss the use of RFID in 

immobilizer, then the security of different  car types. 

The majority of the paper is on five attacks that can be 

used on key fobs and immobilizers. First, is the radio 

jamming attack where the attacker sends garbage data 

at the same frequency as the key fob to block the users 

signal from reaching the car. The result is that the car 

owner isn’t able to lock or unlock the car. Next, the 

RollJam Wireless Attack. Here the RollJam device 

similarly blocks the key fob signal from reaching the 

car, but it also records it. The owner then presses the 

lock/unlock button again and this code is also stored 

by the RollJam, but the first code is released and the 

car locks/unlocks. The attack is then able to use the 

second code to gain access to the car at will. The third 

attack is the relay attack which carries the key fob 

signal over a greater distance such that the attacker 

can unlock and start the car. The next attack is an 

attack on the Megamos Crypto transponder. Here, the 

attack is able to figure out the code needed to unlock 

and start the car through weaknesses in the 

cryptography. Last, an attacker can attack the keypad 

on the driver’s code using a long sequence detailed 

below which must include the password into the 

vehicle. (2) 

 

Aurelien Francillon, Boris Danev et al., demonstrate 

relay attacks on Passive Keyless Entry and Start (PKES) 

systems used in modern cars , build two efficient and 

inexpensive attack realizations, wired and wireless 

physical-layer relays, that allow the attacker to enter 

and start a car by relaying messages between the car 

and the smart key. Relays are completely independent 

of the modulation, protocol, or presence of strong 

authentication and encryption. Relaying the signal in 

one direction only (from the car to the key) is 

sufficient to perform the attack while the true 

distance between the key and car remains large (tested 

up to 50 meters, non line-of-sight), also show that, 

with  setup the smart key can be excited from up to 8 

meters. This removes the need for the attacker to get 

close to the key in order to establish the relay, analyze 

and discuss critical system characteristics. Given the 

generality of the relay attack and the number of 

evaluated systems, it is likely that all PKES systems 

based on similar designs are also vulnerable to the 

same attack. Finally, immediate mitigation measures 

that minimize the risk of relay attacks as well as 

recent solutions that may prevent relay attacks while 

preserving the convenience of use, for which PKES 

systems were initially introduced. (3) 

         

Tobias Glocker, Timo Mantere et al., describes the 

possible attacks against a Remote Keyless System and 

introduces a secure protocol as well as a lightweight 

Symmetric Encryption Algorithm for a Remote 

Keyless Entry System applicable in vehicles(33) 
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Ayush Jain, Ajay Goswami et al., National Journal of 

Advanced Research, Volume 3; Issue 1; January 2017; 

Page No. 39-41 a finger print based car ignition system 

with a view of reducing car theft and to ward off 

unauthorized users. Nobody can ignite the vehicle 

except authorized by the designed system already 

captures its fingerprints pattern features through 

enrolment into the system. This is achieved with the 

use of fingerprint module, PIC18F4620 

microcontroller and Liquid Crystal Display (LCD) 

module. More so, after testing of the overall designed 

project, the results obtained were satisfactory. Hence, 

the approach adopted in this study can be applied to 

various systems and fields such as banks, attendance 

system management in school, hotels, homes and so 

on. (4) 

         

Harshit Khulbe, Himanshu Bhatt et al., International 

Journal on Emerging Technologies, a helmet 

integrated system with bike ignition which could 

ensure the use of helmet by the user. Furthermore, to 

enhance the security use the specific feature of human 

i.e. unique fingerprint. So, identifying a person 

through fingerprint and implementing it for security 

will help a lot. The rising demand of security in two 

wheelers and the issues of lost keys could be resolved 

by this system. (11) 

 

Prof. Rahil Khan, Sajid Ahmed et al., IJESC, Volume 7; 

Issue No.3: Car Ignition System using fingerprint 

scanning as part of the car security system, it to 

protect the car from unauthorized access. In order to 

ignite the engine, the user is required to scan their 

fingerprint at the fingerprint sensor. The system will 

process the fingerprint image and compare it with the 

fingerprint stored in the database. If the fingerprint 

matches, a signal will be sent by the microcontroller 

to ignite the car engine. However, if the user has an 

unrecognizable fingerprint problem, this system will 

provide an alternative way to start the car, by entering 

a password. This system also allows the owner to 

enroll new users into the database or delete the 

existing user as well as changing the password. use of 

finger print recognition to start or ignite the 

motorcycle against   the use of conventional methods 

of key locks. Related work include enhancing the 

security of the bikes by adding different types of locks 

and alarming unit to alert owner of the bike in case of 

danger. (28) 

 

Karthikeyan.a, Sowndharya.j., International Journal 

Of Computational Engineering Research a fingerprint 

module to read once identity to start the equipment. 

For this use a microcontroller to enable the ignition 

system if the matching between scanned data and the 

already existing data is correct. Comparison is done 

inside the fingerprint module itself and its output is 

given to microcontroller. Result is displayed in a LCD 

display whether the user is authorised or not. The 

sensor used is FIM 3030 by NITGEN. Microcontroller 

used is AT89c52. AT89c52 is a low power, high power 

CMOS 8 bit microcontroller. It consists of 32 I/O lines. 

The other main components are the decoder and the 

latch. The decoder used is DM74LS138 where as the 

latch used is 74HC373. (18) 

 

Roopam Arora, Kapil Kumar, International Journal of 

Computer Engineering and Applications, Volume IX, 

Issue X, Oct. 15 ] Biometrics’ authentication is used in 

computer science as a form of identification and access 

control.  The special type of a sensor is used to read 

the fingerprint of a person and matches the data by 

comparing it with the authorized fingerprint image, 

which is stored in the database. If the match is found 

then the vehicles will be started. Digital image 

processing algorithms is employed to identify whether 

the incoming fingerprint image is genuine or forgery. 

(31) 

 

JOHN GEORGE.A, RAJAGOPAL.N et al., 

ADVANCES in NATURAL and APPLIED SCIENCES, 

2017 February 11: pages 133-135 finger print keypad 

recognition to start or ignite the vehicle against the 

use of conventional methods of key locks. Related 

work include enhancing the security of the vehicles 
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by adding different types of locks and alarming unit to 

alert owner of the vehicle in case of danger. (15) 

 

Pritpal Singh, Tanjot Sethi et al., International Journal 

of Materials, Mechanics and Manufacturing, Vol. 3; 4, 

November 2015 A smart anti-theft system that uses 

GPS and GSM system to prevent theft and to 

determine the exact location of vehicle. The system 

contains GPS module, GSM modem, Infrared sensors, 

DTMF decoder IC MT8870DE, 8051 microcontroller, 

relay switch, vibration sensor, paint spray and high 

voltage mesh. GPS system track the current location 

of vehicle, there are two types of tracking used one is 

online tracking and other is offline tracking. GSM 

system is also installed in the vehicle for sending the 

information to the owner of the vehicle because GPS 

system can only receive the vehicle location 

information from satellites. In case of accident this 

system automatically sends the message for help to 

ones relatives. The preventive measures like engine 

ignition cutoff, fuel supply cutoff, electric shock 

system (installed on steering wheel) and paint spray 

system are installed in the vehicle which is controlled 

using user or owner GSM mobile. The owner can lock 

or unlock his/her vehicle with the help of SMS. This 

complete system is designed taking in consideration 

the low range vehicles to provide them extreme 

security. (27) 

 

Bhumi Bhatt, Purvi Kalani et al., International Journal 

Of Engineering And Computer Science, Volume 

4,Issue 6 June 2015, Page No. 12508-12511  the 

wireless technology effectively for the automotive 

environments by using the GSM Modem used in 

sending sms in case of theft intimation. whenever a 

person trying to steal the vehicle, at that time sends an 

interrupt to a programmable microcontroller of 8051 

family that stores owner's number upon a miss call for 

the first time. When someone tries to steal the car 

then microcontroller gets an interrupt and orders 

GSM Modem to send the sms, the owner receives a 

SMS that his car is being stolen then the owner sends 

back the SMS to the GSM modem to 'STOP', while the 

vehicle will be stopped. The control instruction is 

given to the microcontroller through interface, the 

output from which activates a relay driver to trip the 

relay that disconnects the ignition of the automobile 

resulting in stopping the vehicle. (6) 

 

Prashantkumar R. , Sagar V. C. et al., International 

Journal of Engineering Sciences & Emerging 

Technologies, Volume 6, Issue 3, Dec. 2013 A security 

system various new features are included in addition 

to the engine immobilizer and alarm. Few of the 

important features supported by system are alerting 

owner by SMS about the theft attempt, allowing user 

to control the system remotely by SMS, tracking the 

location of vehicle using GPS technology, Remote 

Keyless System, servo motor operated locking system 

(handle lock, fuel lock and rear wheel lock) and side 

stand indicator. Redundancy is maintained to make 

the system reliable even in the worst case scenario, 

designed to be compatible with almost all the brands 

of vehicle. (26) 

 

S. Philomina, M. Sundararajan., Journal of Chemical 

and Pharmaceutical Sciences, This framework 

incorporates a GSM modem and GPS which controls 

the ignition arrangement of a vehicle by method for a 

Voice call and can likewise find the vehicle on the off 

chance that it get lost. The vehicle can be begun or 

halted by a voice call from an enlisted versatile 

number and we can likewise find the vehicle by 

utilizing GPS. Embracing this innovation it will be 

exceptionally valuable to people to control of vehicles 

and can likewise find the vehicle on the off chance 

that it get lost. A communicating device like mobile 

phone is likewise joined with the Arduino, which 

thusly, associated with the motor. In light of the signs 

got by the portable, one can control the ignition. (32)   

 

Achint Agarwala, Amit Saxenaa et al., International 

Journal of Innovative and Emerging Research in 

Engineering,  Volume 4, Issue 4, 2017 an intelligent 

system which does not allow the rider to start the 

ignition of the vehicle if he is not wearing a helmet or 
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is not sober. The system requires firstly to 

authenticate the rider from the preloaded fingerprints 

from the database of the microcontrollers also making 

it compulsory for the rider to wear the helmet as per 

the government guidelines. The system consist of 

alcohol sensor. Microcontroller ATmega328 is used 

for the performing the efficient working of system. RF 

module performing the communication part along 

with the help of IR sensor. (1) 

 

Ms. Khyati Varma, Ms. Sneha Jainwar et al., 

International Journal of Advanced Research in 

Computer and Communication Engineering, Vol. 5, 

Issue 8, August 2016 the system is designed in such a 

way that the vehicle will not start unless the rider 

wears a helmet and passes the alcohol test, thereby 

also solving the problem of drunken driving. The 

helmet has an additional feature of accident indication 

and reporting through GPS – GSM technology which 

sends message to the hospitals and family members at 

the time of accident. This project is designed for 

people’s safety and is in the best interest of the society. 

(23) 

 

Kiran Rana Gill, Joel Sachin, International Journal for 

Innovative Research in Science & Technology, 

Volume 2,Issue 12, May 2016 the ignition of vehicle 

using fingerprint sensor and liquid crystal display, 

they were generating the same results along with 

same proficiency and accuracy in it by reducing its 

cost factor, so that it is easily affordable by customers 

and we can widely spread and implement the security 

in different domains. This approach would be fruitful 

to users who want to possess valid and authenticated 

entry. (19) 

 

P.J.Bharani , B.Gopinath et al., Advanced Engineering 

Forum, Trans Tech Publications, Switzerland, Vols. 6-

7 fingerprints for train ignition along with the 

conventional method of using keys. The fingerprint 

recognition software enables fingerprints of valid 

users of the train to be enrolled in a database. The 

developed prototype serves as an impetus to drive 

future research, geared towards developing a more 

robust and embedded real-time fingerprint based 

ignition systems in trains along with ZigBee 

communication. (25) 

 

Mr. Amit Hatekar, Harsh Babani et al., Int. Journal of 

Engineering Research and Application, Vol. 7, Issue 5, 

( Part -2) May 2017, pp.31-34 The system is SMS-

based and uses biometric technology to revolutionize 

the standards of security. It uses a GSM Modem to 

send an SMS to the authorized person in case of an 

intrusion. The project is realized by interfacing a 

fingerprint sensor with a 89c51 microcontroller and a 

GSM Module. As the system uses GSM technology, it 

provides ubiquitous access to the system for security. 

(22) 

 

            

B. Dimple , M. Veda Chary et al., IOSR Journal of 

Electronics and Communication Engineering,Volume 

10, Issue 1, Ver. 1 (Jan - Feb. 2015), PP 45-48 smart 

card capable of storing the fingerprint of particular 

person. While issuing the license, the specific person’s 

fingerprint is to be stored in the card. Vehicles such as 

cars should have a card reader capable of reading the 

particular license. The same automobile should have 

the facility of fingerprint reader device. A person, 

who wishes to drive the vehicle, should insert the 

smartcard in the vehicle and then swipe his/her finger. 

If the fingerprint matches with the fingerprint stored 

in the smart card then it goes for alcohol detection 

and seatbelt checking. After passing all 

authentications, the vehicle will be ignited. The 

vehicle will not be ignited, if any one of the 

authentications fails and will not proceed the next 

step. This increases the security of vehicles and also 

ensures safe driving by preventing accidents. The 

prototype of the ignition system is used by the Master 

controller.(5) 

 

R.M.Vithlani, Sagar Shingala et al., International 

Journal of Electronics and Communication 

Engineering and Technology (IJECET), Volume 7, 
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Issue 5, September-October 2016, pp. 28–37 biometric 

solution with very low cost hardware and using open 

source hardware and software tool plus does it our 

self-installation. (29) 

  

Kuljinder Singh, Maninder Kaur, International 

Journal of Science and Research (IJSR), the finger 

print image quality based on an adaptive fingerprint 

enhancement method that is based on contextual 

filtering. The term adaptive implies that parameters of 

the method are automatically adjusted based on the 

input fingerprint image. Once the finger print image 

is enhanced at the required level, the pores are 

extracted based on segmentation of the finger print 

image by eliminating the finger print area above a 

threshold limit. The pores location and then 

interdistances are computed and stored in a data base. 

Further, the minutiae are extracted and again their 

location and inter-distances are computed and stored 

in a data base. Same procedure is repeated for the 

query image and standard deviation is computed 

between the inter-distance of the query image and 

data base images. The finger print information based 

on pores and minutiae are fused together in order to 

get the matching score. (20) 

 

Hussaini Habibu, Adamu Murtala Zungeru et al., 

IISTE,Control Theory and Informatics, Vol.4, No.8, 

2014  a biometric (fingerprint based) access control 

system was developed with added versatility: remotely 

Adding/Removing users and monitoring the system’s 

operation via a GSM Phone. The administrator phone 

sends SMS commands to the system to put it in the 

desired operating modes (as security situations arise) 

and to add/remove users of the premise; thus, the 

system can work both independently and as dictated 

by the administrator. The main components are a 

Fingerprint Module, a GSM/GPRS modem, the door & 

its control circuitry, and an AT89C52 microcontroller. 

The microcontroller polls the SMS received by the 

GSM modem, interprets it to puts the system in the 

desired mode, sends appropriate SCAN/DELETE/ADD 

command to the fingerprint scanner, opens/closes the 

door at each access request by any user (registered or 

not) based on the present system mode and command 

it receives from the scanner. The microcontroller’s 

code is written in ASSEMBLY language using KEIL 

MICRO-VISION3 emulator/debugger. At completion, 

the system quite responded in the four set modes: it 

adds/deletes user fingerprints appropriately, shuts-off 

when instructed, opens/closes the door when a 

registered fingerprint is recognized, displays messages 

appropriately on the LCD screen and receives/sends 

the appropriate SMS to the Administrator’s phone. (12) 

 

Z. Brijet, B. Santhoshkumar et al., Journal of Chemical 

and Pharmaceutical Sciences, Fingerprint sensor data 

reading obtained in the AT mega 328 which is 

analysed with the pre-assigned data. Identifying the 

person as the car owner or an authorized fingerprint 

user who can take control of the car, the engine 

ignition system starts. If it is an intruder, engine never 

starts. Improvement: Other security systems can be 

hacked, whereas in this case fingerprint is being used 

as the key which is unique for each person and 

therefore gives improved security. (38) 

 

Tobias Glocker, Timo Mantere et al., the possible 

attacks against a Remote Keyless System and 

introduces a secure protocol as well as a lightweight 

Symmetric Encryption Algorithm for a Remote 

Keyless Entry System applicable in vehicles. (34) 

           

Younhee Gil, Dosung Ahn et al., 32nd Applied 

Imagery Pattern Recognition Workshop, additional 

three fingerprint images are used in enrollment phase 

of fingerprint verification system. their experiments 

using FVC 2002 databases show that the enrollment 

using multiple impressions improves the performance 

of the whole fingerprint verification system. (37) 

 

I.V.N.S Aditya, Y. Radha Krishna Murthy et al., 

International Journal of Computer Applications, 

Volume 13. 6, January 2011 The two devices, retinal 

scanner and thumb scanner can be used as one 

alternate to another. If one method is failed, the user 
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can be authenticated by using another method. The 

failure of the device or failure of particular component 

in the device can be indicated to the user by using 

LEDs. (13) 

            

D.Narendar Singh, K.Tejaswi et al., International 

Journal of Latest Trends in Engineering and 

Technology (IJLTET), face recognition, using the 

Principle Component Analysis (PCA) algorithm. 

According to the comparison result (authentic or not), 

ARM processor triggers certain actions. If the result is 

not authentic means ARM produces the signal to 

block the car access (i.e. Produce the interrupt signal 

to car engine to stop its action) and inform the car 

owner about the unauthorized access via Multimedia 

Message Services (MMS) with the help of GSM/GPRS 

modem. Also it can be extends to send the current 

location of the vehicle using the GPS modem as a 

Short Message Services (SMS). (09) 

          

YIGANG ZHANG, QIONG LI et al., Int. Conf. on 

Electronics, Hardware, Wireless and Optical 

Communications, Madrid, Spain, February 15-17, 

2006, pp172-175 the Fingerprint Vault scheme is used 

to ensure the security of the fingerprint template. By 

taking advantage of the Fingerprint Vault scheme, 

which is developed based on Jules and Sudan’s Fuzzy 

Vault scheme, our system does not store the user’s 

fingerprint template in the IC card, but a secret 

“locked” by his fingerprint. Only the user who owns 

the matching fingerprint can retrieve successfully and 

therefore validate his identity. It is computational 

infeasible for the attacker to obtain the user’s 

fingerprint template from the data stored in the IC 

card. Comparing with the normal biometrics based 

access control system, our system can provide higher 

security. The overall design idea, the implementations 

of hardware and software of the system. (35) 

 

Nima Karimian, Zimu Guo et al., a noiseaware 

biometric quantization framework capable of 

generating unique, reliable keys with reduced 

enrollment time and denoising costs. The proposed 

noise-aware approach is compared to previous 

approach for multiple biometric modalities, including 

popular ones (fingerprint and iris) and emerging 

cardiovascular ones (ECG and PPG). The results show 

that ECG provides the best tradeoff between 

reliability, key length, entropy, and cost. In the 

second and third case studies, demonstrate how 

reliability, denoising costs, and enrollment times can 

be simultaneously improved by modeling subject 

intra-variations for ECG. (24) 

 

D. Maio, D. Maltoni et al., the organization of 

FVC2002 and to capture the attention of a 

significantly higher number of academic and 

commercial organizations (33 algorithms were 

submitted). The FVC2002 database, the test protocol 

and the main differences between FVC2000 and 

FVC2002. The algorithm performance evaluation will 

be presented at the 16th ICPR. (8) 

 

J.L. Wayman  , A.K. Jain et al,. the main activities of 

the FVC2004 organization and provides a first 

overview of the evaluation. Results will be further 

elaborated and officially presented at the International 

Conference on Biometric Authentication (Hong Kong) 

on July 2004. (14)   

 

Rajesh Kumar Jakkar, Roop Pahuja, American Journal 

of Traffic and Transportation Engineering, design, 

development and live-performance test of the 

prototype of drink and drive situation detection and 

alert cum vehicle control system to minimize road 

mishaps and enhance public safety on road. It also 

analyses the response of breath –alcohol 

semiconductor sensor with respect to variation in 

distance from source which is critical part of system 

design. Based upon the recent smart gas sensing and 

integration of satellite and cellular wireless 

communication technologies, the proposed device 

quickly senses the drunken state of the driver during 

start-up/driving by estimating the equivalent breath 

alcohol concentration level corresponding to the 

legally permissible state’s threshold blood alcohol 
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concentration level. On detection of such situation, 

on-vehicle siren/audio alarm is activated to warn the 

persons on road and vehicle control system is 

triggered to lock ignition or stop the fuel inflow to the 

vehicle. Additionally, ‘alert SMS’ indicating drunk 

driver location, tracked by onboard GPS receiver, 

along with vehicle number is communicated remotely 

to authorized (family members, traffic police) mobile 

user using GSM cellular network to take appropriate 

action thereafter. The live experiment results 

highlighted the successful working performance of the 

device in-housed at the steering wheel of the vehicle 

with the drunk driver. (30) 

 

Lennox M. Mwaringa and Theophilus Biketi, Annual 

Conference on Sustainable Research and Innovation, 4 

- 6 May 2016  The first layer of protection in the 

system is a fingerprint recognition, from which the 

doors and drive implements are opened. The 

fingerprint matching is done by utilizing the minutiae 

based fingerprint recognition scheme. The second 

layer consists of a Dual Tone Multi Frequency (DTMF) 

module which uses mobile phone to effect control 

over a long distance, just in case thieves break the 

glass and get access to the vehicle. The vehicle can be 

turned on by a start button upon verification by the 

system. No mechanical keys are used in this system. 

When finger ID entered is not correct, or a wrong 

DTMF password is entered will result in vehicle 

getting immobilized by keeping the door door locked, 

cutting the fuel supply and switching off the ignition 

power, an alarm will turned on to alert people in the 

vicinity of the vehicle. The different layers of 

protection defined are controlled by an AVR based 

controller acting as the central node. The whole 

system was tested using a test set up by mimicking the 

vehicle door, whereas fingerprint and DTMF data was 

received from the system. Output signals from the 

microcontroller proved that the functionality of the 

anti-theft system in good working condition. (21) 

 

Yolanda D. Austria, Luisito L. Lacatan et al., 

International Journal of Computing Sciences 

Research,1st International Conference on Redesigning, 

Re-engineering Academic Direction for Global 

Competitiveness, The prevention of crashing of the 

system,the Face Recognition System for 

authentication of engine ignition acceptance test#1 

should have an indicator to know if the program is 

executed successfully. Also, in order to achieve 

receiving the exact location of the motorcycle, the 

GPS and GSM for location and anti-theft notification 

acceptance test#1 should have an antenna in order for 

the GPS to receive the coordinates from the satellites 

much more accurate than that of without antenna. 

Lastly, in order to achieve the error prevention in 

receiving text messages of the GSM module, the 

Engine Ignition by Passcode and GSM acceptance 

test#1 should always delete received messages to clear 

the allotted memory storage for messages. (34) 

 

Bindu Nagendra, B Bhargavi et al., International 

Journal of Engineering Research & Technology 

(IJERT), Volume 6, Issue 13 Fingerprint sensor 

captures the fingerprint images, matches the 

uniqueness of each print read by the sensor and 

compares it to the one stored in its module or local 

system database. A vehicle tracking system that works 

using GPS and GSM technology, which would be the 

cheapest source of vehicle tracking and it would work 

as anti-theft system. It is an embedded system which 

is used for tracking and positioning of any vehicle by 

using Global Positioning System (GPS) and Global 

system for mobile communication (GSM).(7) 

 

D.Sarathkumar, C.K Sathish Kumar et al., 

International Journal of Advanced Research in 

Electrical, Electronics and Instrumentation 

Engineering] Vol. 5, Issue 4, April 2016  in driving test 

a candidate applied for license have to drive over a 

closed loop path in front of the authorities. The 

candidate has to drive over the path without any 

support over the land surface and if he fails to do he 

will be disqualified. For that, the authorities watch 

candidate manually. A lab view system with sensor 

has been developed for watching the candidate for 
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getting license by using lab view. By using this, the 

candidate who fails to keep their foot in the vehicle 

by differential output from the sensor can be 

monitored. Then it was processed by the 

microcontroller to the lab view with the help of 

laptop or PC and number of count detection while a 

person entering for license test was authenticated by 

using finger print sensor. So that they will 

automatically select or reject by the system.(10) 

 

Kanchan Gurule, Jyotsna Nikam et al., International 

Journal for Scientific Research & Development,Vol. 6, 

Issue 01, 2018 nobody can ignite the vehicle except 

authorized by the designed system already captures its 

fingerprints pattern features through enrolment into 

the system. This is achieved with the use of 

fingerprint module, AVR microcontroller and Liquid 

Crystal Display (LCD) module. More so, after testing 

of the overall designed project, the results obtained 

were satisfactory. Hence, the approach adopted in this 

study can be applied to various systems and fields such 

as banks, attendance system management in school, 

hotels, and homes so on. (17) 

 

               Joseph E. Harter, Kokomo a starting system 

for an engine of an automotive vehicle having an 

ignition system includes a fingerprint sensor that 

generates a fingerprint signal. Amemory hasa plurality 

of authorized fingerprint signals stored therein. A 

switch is used to generate a start signal. A controller is 

coupled to the ignition system, the fingerprint sensor , 

the memory , and switch. The controller compares the 

fingerprint signal with the authorized fingerprint 

signal stored in the memory and enables the ignition 

system in response to the start signal and the 

fingerprint signal being substantially equal to an 

authorized fingerprint signal. (16) 

 

 

 

 

 

 

III. COMPARISON OF EXISTED MODEL 

 

Sr no  Advantages Dis advantages 

1 • Fingerprint module 

used as an additional 

security feature in the 

vehicle. 

• System was 

efficiently 

differentiating 

between the authentic 

and the fake user. 

Option of adding/ 

deleting user from 

the memory is not 

given 

2 Proposed good system 

to authenticate the 

user with the 

fingerprint recognition 

Unsuccessful to 

implement 

3 Various features are 

added in the bike that 

efficiently enhances 

the security. Like 

locating the bike, sms 

alert, immobilizing 

unit. 

Features added act 

only as alarming 

units but does not 

prevent from theft. 

4 Provides both 

biometric 

identification and 

alerting unit in the 

vehicle. 

Designed for cars 

not for the bikes. 

 

IV. CONCLUSION 

 

Basically, skin of human fingertips consists of ridges 

and valleys and they mixing together form the 

distinctive patterns and these patterns are called 

fingerprints. From different researches it has been 

observed that no two persons have the same 

fingerprints, so they are unique for each individual. 

Because of the above mentioned characteristic, 

fingerprints are very popular for biometrics 

applications. Fingerprints have remarkable 

permanency and uniqueness throughout the time. 

From observations we conclude that the fingerprints 
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offer more secure and reliable personal identification 

than passwords, id-cards or key can provide. 

 

The GSM modem provides information to the user on 

his request. The owner can access the position of the 

vehicle at any instant The GPS receiver on the kit will 

locate the latitude and longitude of the vehicle using 

the satellite service. Our project deals with the design 

& development of a theft control system for vehicle as 

well as protect the life of rider. 

 

Drunk driving is one of the very serious national and 

global road safety problem. Though driving under the 

drunken condition is illegal and punishable in almost 

every country, even then many persons/ young 

children, break the rules and feel excited to drink and 

drive. Presently, to prohibit drunk driving on road 

and minimize road mishaps is a major road safety 

challenge, where the recent technological 

developments have great role to play. We the design, 

development and in-vehicle testing of the proposed 

drunk driver detection and altering system (DDDAS). 

 

The descriptive statistics from Table 4.1 showed that 

the values were normally distributed about their mean 

and variance. This indicated that aggregate stock 

prices on the KSE and the macroeconomic factors, 

inflation rate, oil prices, exchange rate, and interest 

rate are all not too much sensitive to periodic changes 

and speculation. To interpret, this study found that an 

individual investor could not earn higher rate of profit 

from the KSE. Additionally, individual investors and 

corporations could not earn higher profits and interest 

rates from the economy and foreign companies could 

not earn considerably higher returns in terms of 

exchange rate. The investor could only earn a normal 

profit from KSE. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From the block diagram we can see that with the help 

of fingerprint module and alcohol tester input is 

provided to the microcontroller and on the basis of 

the input received from the devices microcontroller 

drives the output devices i.e., ignition system of the 

bike and the alarm. Scanning checking of the 

fingerprint is done with the help of the fingerprint 

module and the on the basis of the output of the 

module microcontroller drive the ignition system of 

bike. Only authorized person(s) record is stored in the 

module. If the driver consumes the alcohol beverages 

within the limit then the match condition occur 

ignition system of the bike is turn on otherwise sms 

alarm is received on cell phone. 
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ABSTRACT 

 

As we all know cement concrete is widely and commonly used in construction industry. All the materials 

required to make the concrete are extracted from the environment. The environmental resources are need to be 

used in control to protect the environment. There is excess amount of industrial waste that needs to treated so 

that it won’t cause any harm to the surrounding human race and the other environmental elements. Here we 

are trying to deal with the large amount of metal waste generated in the form of soft drink bottle caps. These 

caps are hard to biodegrade therefore these can be recycled or reused. The experiment initiated with 10% 

replacement of coarse aggregate with waste bottle caps. The size of bottle caps is 2.5cm (diameter) and 3mm 

projections. M30 grade mix is used with 0.42 water cement ratio. The mechanical properties are tested by 

carrying out the compression test, flexural test and split tensile test.  

Keywords : Waste Bottle Caps, Compression Test, Flexural Test, Split Tensile 

 

I. INTRODUCTION 

 

We need the special attention towards the metal and 

plastic waste generated from the industry as these are 

not biodegradable which leads the saturation of these 

materials on the earth for a very long period. Concrete 

is most used man- made material as construction is a 

vital part of the development of the country or the 

facilities provided for the living. Using the bottle caps 

is one of the way to utilize it in the concrete 

production. The caps are lighter in weight than the 

stone metal. The metal caps are collected and partial 

replacement of coarse aggregate is  

 

 

 

carried out and the experimental results are studied in 

order to compare the mechanical properties of this 

concrete with the regular concrete. The tests namely 

compression, flexural and split tensile test are carried 

out on different specimens. For compression test; cube 

of 150x150x150 mm, for Split tensile test; cylinder 

150mm diameter and 300mm height and for flexural 

test; beam 100x100x500 mm are tested. The test 

results are taken for 7 days, 14 days and 28 days. 

 

II. MATERIALS 

 

Cement- Cement is a binding medium in the concrete 

production. Ordinary Portland cement of grade 53 is 

used confirming to IS 12269-1987. Initial setting time 

is 30 min. And final setting time is 600 min. The 

specific gravity of cement is 3.15. 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

198 

Coarse Aggregate- Locally available aggregates are 

used. The size of aggregates used is 10-20mm . 0.5% 

water absorption The impact value and crushing value 

is 7.49% and 24.40% respectively. Specific gravity is 

2.67, and fineness modulus is 7.2 and all are under 

limits and were tested in accordance to Indian 

Standard specifications IS: 383-1970. 

 

Fine aggregates- Locally available sand confirming to 

zone II with specific gravity 2.65 and .25% water 

absorption was used. The testing of sand was done as 

per Indian Standard Specification IS: 383-1970. The 

size of the aggregate lesser than 4.75 mm is considered 

as Fine aggregate. 

 

Water- Water is used for mixing, curing purpose 

should be clean, potable, fresh and free from any 

bacteria and desire matter confirming to IS 3025-1964 

is used for mixing. water is a key ingredient in the 

manufacture of concrete. 

 

Waste bottle caps- Crown caps of soft drinks and 

other beverages are collected and cut into half as 

shown in the fig.(1) 

  Fig. 1 - Crown caps cut half 

 

III. METHODOLOGY 

 

In this experiment M30 grade with nominal mix as 

per IS 10262-2009 is used. The concrete mix 

proportion (cement: fine aggregate: coarse aggregate) 

is 1: 0.75: 1.5 by volume and a water cement ratio of 

0.43. The amount of materials in the mix is given 

below. 

Detail mix proportion 

 

Cement Fine 

aggregate 

Coarse 

aggregate 

338 kg/m3 686 kg/m3 1082 kg/m3 

 

IV. EXPERIMENTAL PREPARATIONS 

 

Total 18 cubes, 12 cylinders and 12 beams were casted. 

Metal caps were partially replaced with coarse 

aggregates in concrete in 2 different percentages 0% 

and 10%. For each percent of metal cap addition, 3 

cubes, 2 cylinders and 2 beams were casted. Final 

strength of cubes, cylinders and beams were tested 

after 7, 14 and 28 days of curing.  

All the three tests were carried out on universal 

testing machine 

Compression test-Compression testing machine was 

used for testing the compressive strength of cubes [150 

X 150 X 150] mm,  

Split tensile test-split tensile strength of cylinders [Ø 

150 mm, height 300 mm]  

Flexural test-flexural strength test on beams of size 

[100X 100 X 500 mm] 

 

V. REVIEW 

 

This study is intended to find the effective ways to 

reutilize the waste Aluminium caps, which can be 

reused as a useful raw material (Coarse aggregate) for 

the preparation of the concrete. Possibly the 

compressive strength of the concrete increases when 

coarse aggregate is partially replaced by the metal caps. 

Also the concrete obtained is of lightweight. 
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ABSTRACT 

 

In construction practices, the buildings of concrete structure have focused on the use of steel reinforcement for 

transfer of tension and shear forces. In general construction purposes two types of steel are used including the 

mild and deformed steel bars. The mild steel bars which are used in reinforced cement concrete works are plain 

in surface and round in cross-section. Lap splicing is the conventional method of connecting steel 

reinforcement bars. Lapping is the method in that reinforcement bar is connected with each other. Purpose of 

lapping is to give continuity of reinforced structure like beam, column, slab etc. The splicing of bars by lapping 

may also have various imperfections such as that the low quality weld, inadequate length of lap and increase in 

the construction cost. But the lapping may also reduce the time and increase the structural reliability of the 

concrete structure. The practice of the use of coupler in the construction industry may overcome the problems 

of the construction time and simplify the design and construction of reinforced concrete and reduce the 

amount of reinforcement required. The present paper is to analyze the design and the performance of the 

coupler in the concrete structure. Couplers not only provide strength to joints but also prove as an economic 

mean for connections of two bars. The objective of this research study is that to investigate the new design of 

the coupler which reduces the consumption of reinforcement steel and construction time in concrete structure.  

Keywords: Couplers, Splice, Lapping. 

 

I. INTRODUCTION 

 

In the versatile Civil Engineering industry reinforced 

concrete is widely used. The increasing use of cast in –

situ reinforced concrete leads to development of new 

technologies. It helps to increase the quality of 

structure and reduces time consumption of 

construction works. In the reinforced concrete 

structures, some reinforcing bars must be spliced. 

Lapped joints are always an appropriate method of 

connecting reinforcement bars. There are three basic 

ways to splice the bars that are the Lap splices, 

mechanical connections and welded splices. Of the 

three lap splicing is the common and least expensive. 

We cannot avoid lapping as the bars come in standard 

lengths of 18m-12m. Steel reinforcing bars of larger 

diameter required about 15% more steel than that 

used in single steel. Continuing research, more 

demanding designs in the concrete structure 

development of hybrid concrete/steel designs have 

made the designers to consider an alternative to the 

lap splicing. The length of a bar required may be 

longer than the stock length of steel, or the bar maybe 

too long to be shipped conveniently. The use of 

mechanical couplers for connecting reinforcing bars is 

a promising technology, is continuing to develop in 

terms of the types of couplers available and their 
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performance. The supply of couplers is becoming a 

global business and because of the diversity in the 

design codes, construction practices and specifications, 

standardization of the specification and testing of 

coupler performance has been slow. The types of 

couplers available can be conveniently categorized on 

the basis of joint is made between the coupler and the 

reinforcing steel. More and more engineers are 

specifying that mechanical reinforcement connections 

over the lap splicing. Their research has said that the 

mechanical connections afford reliability and 

consistency that can’t be found with the lap splicing. 

In the reinforced concrete structure, some reinforcing 

bars must be spliced so that the force from one bar to 

the joining bar is transferred. So, in the field of 

construction various couplers are used. Couplers can 

simplify the design and construction of reinforced 

concrete and reduce the amount of reinforcement 

required. However lap splices cannot be used for bars 

having diameter greater than 36mm, so the bars 

having diameter greater than 36mm may be welded or 

coupled by using reinforcement couplers. Whereas 

welding requires skilled workmanship and continuous 

power supply. Therefore to overcome the above 

disadvantages and complexity of welded and spliced 

connection the rebar couplers are preferred for 

connection. 

 

The Indian construction industry has felt the 

immediate need, and is encouraging the builders to 

use mechanical couplers for use in many major 

infrastructure and multistoried construction projects. 

The supply of couplers is becoming a global business 

and because of diversity in design codes, construction 

practices and specifications, standardization of 

specification and testing of coupler performance has 

been slow. The type of couplers available can be 

conveniently categorized on basis of joint made 

between the coupler and reinforcing steel. Couplers 

not only provide strength to joints but also proves to 

economic means of connections of two bars. In either 

case, rebar installers end up with two or more pieces 

of steel that must be spliced together. Designed for the 

use with worldwide grades of rebar, they develop the 

full tension splice strength requirement per numerous 

design standards.  

 

With all coupler systems, the joint is made either in 

fabricators work or on construction site. Therefore 

there is a requirement for control of both the coupler 

manufacturing operation, and also the production of 

splice itself, which will normally require some end 

preparation of the bar. 

 

II. STUDY AND METHODOLOGY 

 

The study was divided into different parts as structural 

analysis, specifications and manufacturing, estimation 

and comparison made between mechanical and lap 

splices. Their performance was analyzed on the basis 

of ultimate tensile capacity and percentage elongation. 

 

A. Structural analysis 

i. The development length and bond stress can be 

determined from IS 456: 2000. 

ii. IS 4694:1968 States the information about basic 

dimensions for square threads. 

iii. IS 7008:1988 States the information about 

isometric trapezoidal screw threads. 

iv. Tensile Strength- The tensile strength of the 

mechanical splice should not be less than 690 

N/mm2. 

v. Percentage Elongation - The minimum 

percentage elongation at maximum force should 

be minimum 3% before the failure of test piece. 

 

B. Specifications and manufacturing 

According to the specifications required various 

materials and their alloys can be used for preparing 

the couplers. Generally the couplers are manufactured 

from mild steel. The manufacturing of couplers 

includes various steps such as cutting, boring, 

threading, tapping and finishing. Couplers are 

manufactured on Metal Lathe machine. 
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Congestion of Bars 

 

 
 

C. Economic Survey 

The conventional lap splicing methods require more 

time and steel. Hence there is wastage of money and 

also more wastage of reinforcement bars as scrap. We 

can avoid this by giving alternative to conventional 

lap splicing by mechanical splicing. For that purpose 

economic survey is much more needed. 

Table 1. Economy Survey for Various bars diameters. 

Description 
Uni

ts 
Quantities 

Rebar 

diameter 
MM 16 20 25 32 

Length of 

rebar 
M 12 12 12 12 

Weight of 

rebar per 

meter. 

Kg/

M 
1.571 

2.46

9 

3.85

8 

6.32

1 

Cost of steel Rs 50 50 50 50 

Rebar length 

as per floor 
M 4 4 4 4 

Lap 

considered 
D 50 50 50 50 

Lap length M 0.8 1 1.25 1.6 

Weight of 

overlapping 

lap 

Kg 1.26 2.47 4.82 
10.1

1 

Total bar 

consumed per 

floor 

M 4.8 5 5.25 5.6 

No. of lap in 

12 m rebar 
No. 2 2 2 2 

Actual 

consumption 

of bar 

M 9.6 10 10.5 11.2 

Wastage scrap 

in length 
M 2.4 2 1.5 0.8 

Wastage in Kg Kg 3.769 
4.93

8 

5.78

7 

5.05

7 

Wastage as 

scrap in 12 

meters in Rs. 

Rs. 188.47 
246.

91 

289.

35 

252.

84 

 

III.  TEST RESULTS 

 

The Tensile test was carried on 5cm and 10cm 

diameter bar on the Universal Testing Machine where 

the strength of the coupler of 35mm diameter was 

checked respectively. The 5cm diameter bar strength 

is found out to be 65.455N/mm2 and for 10cm 

diameter bar strength was found out to be 92.156 

N/mm2. Whereas, the tensile strength of the coupler is 

said to be more than 500N/mm2 for the proper 

strength, therefore the test specimen failed as it has 

not given the expected result. It resulted in the failure 

of the test because of the use of the mild steel which is 

commonly used in the coupler. So therefore according 

to our research the better material such that EN8D, 

Fe500, Fe550D would result in giving the appropriate 

strength to the coupler. 
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IV.  CONCLUSION 

 

The use of mechanical splices as an alternative to 

lapping of reinforcement is a viable one in many 

situations. Couplers having high carbon contents have 

high strength and in addition with greater thickness 

are more sustainable and effective. The test was done 

to design and analyze the new coupler in the concrete 

structure. The use of better material such that EN8D, 

Fe500, Fe550D will result in the proper strength of 

the coupler, the use of mild steel resulted in the 

failure of test and couldn’t attain the appropriate 

strength. The proper physical and chemical properties 

will result in the better material which will ultimately 

result in appropriate strength of the coupler. This will 

also result in the increase of the reliability and reduce 

both consumption of reinforcing steel and 

construction time. The mechanical coupler has 

significant improvement in loading capacity and 

ductility better than the conventional splicing 

methods independent of the concrete conditions. The 

conclusion from the various test and survey is as 

stated Tensile Test- Mechanical splice gives high 

performance than conventional lap splice; Mechanical 

splice strength is generally 125-150% more than 

conventional lapping strength. 
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ABSTRACT 

 

Grey water is the wastewater that is being discharged from a house, excluding black water (toilet water). This 

includes water from showers, bathtubs, sinks, kitchen, dishwashers, laundry tubs, and washing machines. It 

generally contains traces of soap, shampoo and toothpaste, food scraps, cooking oils, detergents and hair in 

minor quantities. Grey water makes up the largest proportion of the total wastewater flow from household in 

terms of volume. Typically, 50-80% of the household wastewater is grey water. If a composting toilet is also 

used, then 100% of the household wastewater is grey water. Studies in different countries have estimated that 

the usable domestic grey water resource could amount up to 35% of the total domestic demand. Non-domestic 

establishments such as swimming pools, restaurants, hotels, schools, and other public buildings produce clean 

grey water. This grey water can be collected before it goes to the septic tank or the municipal wastewater 

system, and may be reused to irrigate plants after providing a simple treatment. With a little additional 

treatment, this water can also be used for toilet flushing and other applications. Some safeguards are required.  

Keywords: Grey Water, Toilet Flush, Sand Filter, Onsite Reuse, Gravity Flow System  

 

I. INTRODUCTION 

 

Grey water is the wastewater that is being discharged 

from a house, excluding black water (toilet water). 

This includes water from showers, bathtubs, sinks, 

kitchen, dishwashers, laundry tubs, and washing 

machines. It generally contains traces of soap, 

shampoo and toothpaste, food scraps, cooking oils, 

detergents and hair in minor quantities. Grey water 

makes up the largest proportion of the total 

wastewater flow from household in terms of volume. 

Typically, 50-80% of the household wastewater is 

grey water. If a composting toilet is also used, then 

100% of the household wastewater is grey water. 

Studies in different countries have estimated that the 

usable domestic grey water resource could amount up 

to 35% of the total domestic demand. Non-domestic 

establishments such as swimming pools, restaurants, 

hotels, schools, and other public buildings produce 

clean grey water. This grey water can be collected 

before it goes to the septic tank or the municipal 

wastewater system, and may be reused to irrigate 

plants after providing a simple treatment. With a little 

additional treatment, this water can also be used for 

toilet flushing and other applications. Of course, some 

safeguards are required. The risks to the human and 

plant health should be minimized. In certain cases, no 

treatment may be required. The Ministry of 

Environment and Forests norms for environment 

clearance to construction projects is 100% treatment 

of grey water by collecting grey and black water in 

separate pipelines and reusing it for irrigation or 

flushing. But there are no recommendations for 

separating household grey water in India. The 

knowledge of the state of the art technologies adopted 

in grey waste water management in households in 
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other countries can help in utilizing the reuse 

potential of it.Sometimes kitchen water and laundry 

water are not included in grey water due to the 

presence of oil and greases in kitchen water and 

surfactants in laundry water which may decrease the 

efficiency of the various physical and biological 

treatment techniques. 

      

II. METHODOLOGY 

 

The greywater is recyclable and with proper 

treatment can be put to reuse in toilet flushing. The 

data collection and processing water use – includes 

greywater from flushing and face/ hand washing, 

mopping, utensils washing etc. is done on the basis of 

actual consumption. The treatment unit is made 

potable and thus the units adopted in this project is 

such that it could be accommodated in small space 

provided for the entire unit. The equalization tank 

and sand filtration method is adopted here with 

various locally available materials such as sand of 

various sizes, gravel of different sizes, charcoal, brick 

pieces and sponge.Parallel pipeline networks are made 

to collect the greywater and direct it to the treatment 

unit where it enters the equalization tank prior to 

sand filtration. Parallel pipeline networks are 

provided to check that the waste water is being sent to 

the treatment plant during the maintenance period of 

the greywater recycling system. The outlet and the 

inlet of the system are provided with check valves so 

as to direct it to the next floor inlet or outlet in case of 

overflows. The effluents are made to flow through 

gravity to the immediate lower floor toilet flush 

through well connected pipe network. It is to be 

noted that no additional or extra energy is needed as 

input in any stage for the operation of this treatment 

unit. 

III. RESULTS AND CONCLUSION 

 

For India’s future generations to be ensured of a 

reliable water supply, sustainable management 

practices must be implemented to preserve the 

nation’s declining groundwater resources. The present 

study reviews and suggests the concept of using 

greywater in various possible fields and thus, making 

fresh water demand with in control. The use of grey 

water in India is in the stage of infancy. In India, this 

greywater system may be very effective in the school 

/college campuses especially those with residential 

facilities. The method experimentally assures to be 

effective water conservatory method cutting off the 

fresh water usage up to 10 to 30%. It also reduces load 

on the treatment plant and saves the energy used for 

such large scale treatments. The experimental trials 

were conducted in the laboratory with different 

materials and varying depths and the most efficient 

method was adopted. The comparison of the 

parameters of the untreated and the treated water is as 

shown in the table.This is also a reliable and 

sustainable method made handy and thus can be easily 

adopted in any floor of the building.  

 

The method also is the solution for the water crisis 

which is one of the major crisis in present day and in 

future in India. Proper maintenance and improved 

public awareness can make this decentralized system 

more effective and convenient by reducing 

transportation cost and pressure on centralized 

recycling systems. Therefore, a novel wastewater 

treatment and reuse strategy has been proposed which 

suggests the separate treatment of greywater. 

Greywater can be treated by onsite treatment 

processes unlike black water which can be treated as 

centralized system. This treatment system can be 

implemented at household or cluster level so that 

recycling system needs to be robust and simple to 

operate. 
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Table 1 

Test Observatio

n before 

passing 

filtration 

unit 

Observation 

after passing 

filtration 

unit 

Permissible 

Limit 

pH 6.9 6.7 6.5-8.5 

Total 

Hardnes

s           323 

451 600 mg/l 

Alkalini

ty 

1068 616 600 mg/l 

Colour 10 <1.0 10 CFU  

Odour Disagreeab

le 

Agreeable Agreeable 

Turbidit

y 

102 3 5 NTU 

BOD5 72 30 2-50 mg/l  

TSS 1200 700 1-1000 mg/l  

Total 

Phosph

orous 

Absent Absent Absent 

Chlorie

de 

404 390 500 mg/l  

Sulphat

e 

300 150 400 mg/l 

 

From this analysis it can be concluded that seasonal 

fluctuation is a great problem in utilizing demand 

management, rain water and storm water harvesting 

as alternative supply options of water resources. For 

this reason using these alternative options is not 

always reliable. In contrast, grey water recycling is 

more reliable source in order to manage the rising 

demand of water. Reliability reduces water demand 

throughout the year and also reduces volumes of 

waste water to be treated are the major advantages of 

grey water recycling process. Thus the greywater is 

purified in site and reused for toilet flushing and in 

turn contributes in decreasing the water demand to a 

certain extent in the present water scarce scenario. 

 

IV. SCOPE OF FUTURE WORK 

 

This treatment unit being handy can be adopted in 

any kind of building and can be specially designed 

depending on the location, water demand and disposal 

method and the quality of greywater generated in the 

building. This method serves the best in the multi-

storey residential buildings where lots of greywater 

generates in site. In such locations this treat unit can 

effectively treat the waste water avoiding extra load 

on the septic plants and conserving water at the same 

time. This method can also be developed as a separate 

unit of treatment for kitchen wastes alone by 

necessary additions in the filter media depending on 

the quality of the kitchen waste water generated in 

the building. Based on the type of the building for 

which the unit is being adopted, the treatment unit 

can be effectively designed as per the water quality of 

the greywater generated there. 
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ABSTRACT 

 

Over the past few decades, civil engineers are putting continuous efforts towards converting wastes to useful 

building construction material. An experimental investigation has been carried out to study the feasibility of 

producing bricks from locally available black cotton soil with biodegradable waste material such as sugar cane 

husk, saw dust, rice husk, coconut husk. This paper reviews recycling various waste materials in bricks 

production. This study describes the use of bio-degradable waste in the manufacturing of brick as an alternative 

resource rather than the conventional one. The effect of this waste on the properties of bricks will be reviewed 

and recommendations for future research as out comings of this review will be given. This reviewed approach 

on bricks made from waste is useful to provide potential and sustainable solution. 

Keywords: Black Cotton Soil, Bricks, Rice Husk, Sugarcane Husk, Saw Dust, Coconut Husk.   

 

I. INTRODUCTION 

 

Brick is defined as an artificial material obtained by 

moulding clay in rectangular block of uniform size 

that are dried and burnt at high temperature to form a 

dense and compact product. The main ingredients of 

brick are clay, sand lime, fly ash etc. According to IS 

2212 (1991) standard size of brick is 19 cm x 9 cm x 9 

cm.  India produces over 60 million clay brick 

annually resulting in strong impact on soil erosion and 

unprocessed emission. As per the press information 

bureau, every year with an average annual growth of 

4% (PIB 2016),India generates 62 million tonnes of 

waste (waste containing both recyclable as well as 

non-recyclable waste). The generated waste can be 

divided into three major categories i.e.organic 

(biodegradable waste),dry (recyclable waste) and 

biomedical (sanitary waste). Biodegradable waste 

includes organic matter in waste. 

 

Biodegradable waste materials can be divided into 

carbon dioxide, simple organic molecules by micro-

organisms and other living things by composting and 

other similar process. On the other hand, the black 

cotton soil is very retentive of moisture. It great 

swelling property makes it almost impossible to work 

with it in rainy season. Whereas in the hot season, the 

moisture content present in the soil evaporates and 

the soil shrinks and it developes deep cracks, (10 to 15 

cm wide and up to a meter deep). hence it is a difficult 

task to make bricks from BCS. 

 

Therefore, this review is carried out to find the 

sustainable use of this biodegradable waste material 

for making eco-friendly bricks in order to increase its 

construction properties and to reduce the waste 

producing in India to some extent. 
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DEVELOPMENT OF BRICK FROM 

BIODEGRADABLE WASTE MATERIAL 

Lusia Barbieri, fernanda Andreola et al. (2013) 

developed bricks by using different agriculture 

biomass waste like sawdust, cherry seeds, grape seeds, 

and sugar cane ash. The agriculture biomass waste 

added in brick is not more than 10% weight of clay. 

These bricks are compared with industrial red brick. It 

is found that the biomass waste contains organic 

substance that provides support in heating process. 

Grapes and cherries seeds act as a pour forming agents 

that are added as 5% of the weight of the bricks. 

Weight loss (WL %), Water absorption (WA %), 

MOR and heating values are measured for the bricks. 

It was found that MOR value is 21-23 mpa with 

weight loss 7-10%. Sugar cane ash shows slightly less 

shrinkage than the standard one and MOR value is 

around 28%. Addition of biomass waste up to 5% 

weight of brick results in increase of water absorption 

and decrease in mechanical properties.  

 

Laxmikant Yadu, Rajesh Kumar Tripati et al. (2011) 

used fly ash and rice husk ash to stabilize black cotton 

soil. Laboratory test which were conducted on black 

cotton soil including fly ash and rice husk ash were 

Atterburg’s limits, specific gravity, CBR, UCS 

(unconfined compressive strength) and characteristics 

were determined according to Bureau of Indian 

Standard (BIS). Addition of fly ash results in decrease 

of OMC and decrease in MDD and addition of rice 

husk ash results in increase in OMC and decrease in 

MDD. The optimum amount of fly ash and rice husk 

ash was found to be 12% and 9% on the basis of CBR 

and UCS test. 

 

Mohammad Shahid Arshad & Dr. P .Y. Pawale , (2014) 

worked on formation of bricks prepared from natural 

waste material which comprises of orange peels and 

coconut waste. Clay is used as a binding material for 

natural waste and paper mill waste. From this study 

they found that coconut waste is most efficient than 

orange peel and paper mill waste. Coconut waste can 

be easily handled and utilised for making light weight 

bricks. In case of coconut waste, the shorter fibre 

gives better result as compared to longer fibre and up 

to 60 precent of the clay can be substituted by natural 

waste material for making bricks. 

 

Apurva Kulkarni, Samruddha Raje, Mamta Rajgor, 

(2013) used bagasse ash and lime as a replacement for 

fly ash brick.  The bricks of size (230×100×75) mm 

were made with different proportions compressive 

test was conducted on brick. The load is applied 

axially at a uniform rate of 14 N/mm2 and crushing 

load is noted. In result it was found that compressive 

strength of Bagasse ash as compared to the fly ash was 

more, it also solved the disposal problems. The 

compressive strength is obtained at 10% replacement 

of fly ash as bagasse ash.    

 

Rahul R. Jichkar, Kunal R. Pokale, and Yogesh R. 

Borkar, (Aug 2015) for making bricks have used 

combination of black cotton soil and brick dust. They 

have varied the proportion of brick dust as 10%, 20%, 

30%. They have performed the test for checking 

moisture content, Swelling index and unconfined 

compressive strength. They came to a conclusion that 

moisture content reduces after 7 days and 28 days. 

Swelling index of black cotton soil decreases brick 

dust up to certain limit & strength carrying capacity of 

sample bricks is increased. 

 

Rushikesh Mirzapure, Gaurav Waghmare et al. 

(January 2016) used black cotton soil as a raw material 

for the bricks and also some other admixtures to alter 

the proportion of black cotton soil. Materials used are 

Black cotton soil, Rice husk, Salt. Tests performed 

were compressive strength test, water absorption test. 

Author came to a conclusion that good quality of 

bricks can be manufactured by using admixture, such 

as lime, salt, rice husk, coal, etc. 

 

Mangesh V. Madurwar, Sachin A. Mandavgane et al., 

(2014) used bio-fuel by product, sugarcane bagasse ash 

(SBA) to manufacture brick and quarry dust as 

replacement of lime. The characteristics SBA is found 
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out by using X-ray fluoresce (XRP, thermos 

combination analysis (TGA), X-ray diffraction and 

scanning electron microscopy (SEM). This test 

confirms that SBA is cementitious material and it is 

stable till 6500. SEM shows fine pore surface 

characteristic physical properties of quarry dust is 

determine by laboratory test. The SAB-QD-L bricks 

were compared with commercially available brick, 

and it was observed that it was light weighted, energy 

efficient and compressive strength met the 

requirement of IS 1077:1992. 

 

(Panchal Darshan, Vivek Patel, et al (2014) made 

bricks by using adhesive materials, black cotton soil, 

rice husk and salt with different combinations. The 

size of brick was 190mm×90mm×70mm and various 

test which were conducted on bricks were 

compressive strength as per IS3495 water absorption 

test as per IS 3495(part 3) size, shape, colour, 

soundness , structure test. In result it was found that 

compressive strength is 60% more than normal brick, 

water absorption is 20%, it is less than normal brick 

and volumetric change is in the range of 3mm to 6mm.  

This brick provided economical solution where black 

cotton soil is available.  

          

(Abdul El 2004) did his research on incorporation. 

From his research he found that sewage sludge from 

sewage treatment plants can be regarded as an 

interesting raw material for fabrication of clay bricks. 

As per the study about 10% to 40% weight can be 

utilized for advancement of normal clay. As per 

physical & chemical properties, bricks with more than 

30% sludge addition are not recommended for use, 

since they are brittle & get easily broken even when 

handled gently. Sludge bricks may not be suitable as 

facing bricks due to their poor surface texture & 

finishing unless plaster is applied. Due to these reasons 

sludge aimed clay bricks are normally not exposed to 

view. 

 

(Badr EI Din Ezzal, Hegazy, Hanan Ahmed 2012) 

Investigated the complete substitution of brick clay by 

sludge incorporated with some of the agricultural and 

industrial waste such as rice husk ash and silica fume. 

Three proportions of sludge to silica fume to SF to 

RHA were tried which were (50:25:25), (50:25:25), 

(25:25:50) respectively. It was fired at 9000C, 10000CC, 

11000C and 12000C. They found the best results with 

the proportion of 50% of sludge, 25% SF and 25% 

RHA were the optimum material proportion to 

produce brick from waste sludge incorporated with SF 

and RHA. They concluded that WTP sludge can be 

successfully used in brick manufacturing incorporated 

with agriculture and industrial waste materials, which 

contain high silica content, such as RHA & SF. The 

result are limited to the study conditions such as 

mixing proportion, firing temperature and 

manufacturing method used in study. 

 

(Kuldeep Singh Chouhan, Prof Rajesh Jain 2015) 

worked to improve stability of black cotton soil by 

using fly ash to get the maximum strength and used 

the same content of fly ash with sugar cane fibre 

1.5cm which gave decreased behaviour of expansion 

of black cotton soil. The CBR value is found in 

between 1.19 to 5.65 & unconfirmed compression 

ratio from 9.66 to 1.43 kg/cm2. It was found that the 

optimum moisture content (OMC) decreases with the 

increase in % of fly ash and dry density is increased 

with increase in % of fly ash. 

 

(Ushma Gwale and Prof Y.P Joshi 2018) This research 

was carried out to analyse the strength of black cotton 

soil using coconut fibre black cotton soil which was 

mixed with coir fibre in range of 0.5% and 2.5%. 

During which they observed the properties like 

change in optimum moisture content & Maximum dry 

density of black cotton soil due to addition of coir, 

changes in UCS result due to addition of coir fibre & 

find the optimum fibre content, & change in free 

swelling characteristics of black cotton soil with an 

addition of coir fibre was observed. As a result of their 

research they found that it is eco-friendly waste 

material & easily used. At the end they concluded that 
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the use of coconut is found to be effective & eco-

friendly method of stabilizing the weak sub-grade soil. 

 

(Prashantha T.R, Dr.Anupam Mittal 2017) used coir as 

an addition with black cotton soil in different 

percentage (0.2%, 0.3%, 0.4%, and 0.5% ) .Various 

tests that were conducted on the specimen included 

CBR, Unconfined compressive strength (UCS), free 

swell test,  plastic and liquid limit test . It was found 

that soil density decreases when compacted fibre 

content increases, cohesion  increases and it reaches 

its peak at 0.4% which is optimum fibre content. 

When core fibre increases to more than 0.4% it results 

into reduction in cohesion. Almost 40% reduction is 

found in black cotton soil.   

 

(C.C. Ikeagwuoni 2016) used Saw dust, Ash and Lime 

to improve the compressibility characteristic of the 

black cotton soil. Test which was conducted are 

atterburg’s limit, specific gravity, particle size 

distribution. Sawdust was used as 0 to20% by weight 

of soil, and lime as 4% by weight of soil. A significant 

improvement in the compressibility characteristic was 

found when a combination of 16% SDA and 4% 

weight of black cotton soil were added to it. The 

specific gravity is improved from 2.34 to 2.37. Liquid 

limit decreases 84.2% to 40.6%. Plastic limit is 

increase from 28 to 33%. Overall plastic limit was 

down from 56.2 to 7.3%. Free swell is decreases from 

79 to25.2%. 

II. DISCUSSION 

 

From the paper studied, it was found that different 

materials impacts on different properties of bricks. It 

was observed from different research conducted on 

the bricks manufactured from waste bricks properties 

like physical & mechanical properties can be 

improved by adding different waste material in brick 

composition as well as swelling and drying properties 

of black cotton soil can be overcome. 

 

According to Lusia Barbieri, fernanda Andreola etc. 

(2013)  Addition of biomass waste up to 5% weight of 

brick results in decrease in weight and increase in 

porosity or increase in water absorption and decrease 

in mechanical properties. Laxmikant Yadu, Rajesh 

Kumar Tripati, (2011)found from their research that 

Addition of fly ash result in decrease of OMC and 

decrease in MDD for addition of rice husk ash result 

in increase in OMC and decrease in MDD. According 

to (Mohammad shahid Arshad and Dr.P.Y.pawale, 

(2014)) up to 60% of the clay can be reduced by 

natural waste material (orange peels & coconut waste) 

for making bricks. Vaidya Dipesh (2014) concluded 

from his research that water absorption of the brick 

made from the black cotton soil with the various 

admixtures is about 20% less than water absorption of 

the normal brick. 

 

 According to (Rushikesh Mirzapure, Gaurav 

Waghmare, Shrikant Rathod,etc(January 2016) good 

quality of bricks of BCS, can be manufacture by using 

admixture, such as lime, salt, rice husk, coal, etc. 

According to (Panchal Darshan, Vivek Patel, Rona 

Vishesh, Sukhadia Hardik, Vaidya Dipesh, 2014) 

Bricks made by using adhesive materials, black cotton 

soil, rice husk and salt with different combinations 

possesses compressive strength of 60%, water 

absorption is 20% more than normal brick. (Kuldeep 

Singh Chouhan, Prof Rajesh Jain 2015) found that the 

optimum moisture content (OMC) decreases with 

increase in % of fly ash and dry density increases with 

increase in % of fly ash in bricks. (Ushma Gwale, Prof 

Y.P Joshi 2017) As a result of their research they 

found that coconut fibre eco-friendly waste material 

& easily used. The optimum moisture content 

decrease 12-08 maximum dry density is 1.55%. At the 

end they conclude that the use of coconuts fibre is 

found to be effective & eco-friendly method of 

stabilizing the weak sub-grade soil. 

 

Whatever study we have done yet from that, we can 

say that biodegradable waste material can be also used 

as an ingredient in brick making of good quality of 

bricks possessing good bricks qualities can be expected. 
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III. CONCLUSION 

 

Different papers based on black cotton soil brick 

manufacturing & use of bio-degradable waste for the 

same has been reviewed. There effect change in 

properties, reuse as an ingredient in brick making are 

reviewed. It was found that different materials 

provides & enhance properties of bricks in different 

manner & hence they can be used to overcome the 

swelling & drying property of Black cotton soil. Hence 

rice husk, coconut husk, sugar cane husk & fine saw 

dust are selected & experimental study will be done 

on brick made by adding these bio degradable waste 

materials. 
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ABSTRACT 

 

Mechanically stabilized earth wall is geosynthetic reinforced technique, it has been widely used in civil 

engineering practice over the last two decades. Now a days, MSE wall has become a substitute solution to 

conventional retaining wall based on economy and easy construction. To ensure the safety of such structure 

intense analysis would require by experimental and numerical approach. 

Keywords: Plaxis-2D, RE Wall, Geogride, 

 

I. INTRODUCTION 

 

Mechanically stabilized earth wall is geosynthetic 

reinforced technique, it has been widely used in civil 

engineering practice over the last two decades. Now a 

days, MSE wall has became a substitute solution to 

conventional retaining wall based on economy and 

easy construction. To ensure the safety of such 

structure intense analysis would required by 

experimental and numerical approach    The heavy 

soil mass is supported by retaining walls in various 

fields of civil engineering such as hydraulics and 

irrigation structures, highways, railways, tunnels, 

mining etc. and evaluation of lateral earth pressure is 

key factor to design retaining wall.The retaining walls 

are often classified in terms of their heavy mass and 

flexibility. Nowadays, 4 geosynthetic-reinforced soil 

technique  Mechanically stabilized earth(MSE) is a 

method of reinforcing earthen materials so that they 

can support their own weight. 

 

The wall constructed using the MSE method rely on 

reinforcing elements such as metal bars, welded wire 

mats, geosynthetics, or other anchorage systems to 

improve the mechanical properties of the soil mass 

(FHWA, 1995). MSE walls are typically constructed 

using four structural components: 

1.  geogrid reinforcement  

2. wall facing 

3. retained backfill 

 

 
Figure 1. Component Parts of MSE Wall 
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  Figure 2. Evolution Of  Reinforced Earth Wall  

  

 
Figure 3. Failure Of Retaining Wall 

 

II. LITRETURE REVIEW 

 

Chalermyanont, T. and Benson, C.H (2005)– A two 

phase approach was used to develop a reliability based 

design (RBD) method for external stability of MSE 

wall. Three modes of failure were considered: sliding, 

overturning and bearing capacity. External stability 

was assessed by treating the reinforced soil as a rigid 

mass using the same procedures employed for 

conventional gravity type wall systems. The 

probability of external failure is similar to inherent 

probability of failure reported by other investigators 

for similar geotechnical structures. 

 

Federal Highway Administration (FHWA), 2001- 

Mechanically stabilized earth (MSE) walls, also called 

reinforced soil walls, are commonly used structures 

for retaining the earth under bridges, highways, 

railroads, water front ports, and various other types of 

infrastructure. These walls are constructed from the 

bottom up by placing alternating layers of soil and 

reinforcement. The reinforcement could be a 

relatively extensible product such as ageogrid or 

geotextile or a more rigid product such as steel ribbed 

strips. The reinforced soil is usually engineered 

granular material and the facing of these walls is 

typically inclined at greater than 70 degrees. 

 

SadokBenmebarek (2016)- Back-to-back mechanically 

stabilized earth walls (BBMSEWs) are encountered in 

bridge approaches,ramp ways, rockfall protection 

systems, earth dams, levees and noise barriers. 

However, available design guidelines for BBMSEWs 

are limited and not applicable to numerical modeling 

when back-to-back walls interact with each other. 

The objective of this paper is to investigate, using 

PLAXIS code, the effects of the reduction in the 

distance between BBMSEW, the reinforcement length, 

the quality of backfill material and the connection of 

reinforcements in the middle, when the back-to-back 

walls are close. The results indicate that each of the 

BBMSEWs behaves independently if the width of the 

embankment between mechanically stabilized earth 

walls is greater than that of the active zone. This is in 

good agreement with the result of FHWA design 

guideline. However, the results show that the FHWA 

design guideline underestimates the lateral earth 

pressure when back-to-back walls interact with each 

other. Moreover, for closer BBMSEWs, FHWA design 

guideline strongly overestimates the maximum tensile 

force in the reinforcement. The investigation of the 

quality of backfill material shows that the minor 

increase in embankment cohesion can lead to 

significant reductions in both the lateral earth 

pressure and the maximum tensile force in 

geosynthetic. When the distancebetween the two 

earth walls is close to zero, the connection of 
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reinforcement between back-to-back walls 

significantly improves the factor of safety. 

 

III. METHODOLOGY 

 

3.1 Numerical modeling:- 

• Modeling of RE wall in Plaxis 2D 

• Plastic analysis  

• Determination of outward movement of wall  

• Stress in backfill  

• Stress in Geogrid. 

 

Experimental testing :- 

• Modeling of RE wall in Laboratory (scale model) 

• Determination of outward movement of wall  

• Validation of outward movement  

 

Table 1. Properties of backfill material 

Property Values IS- Codes 

Unit weight 

(kN/m3) 

15.02 IS :2770 (Part 14) 

– 1984 

Specific gravity 

(G 

2.64 IS :2770 (Part 3/ 

Sec1) – 1980 

Coefficient of 

uniformity, Cu 

1.91 S :2770 (Part 4) – 

1983 

Coefficient of 

curvature, Cc 

1.24 IS :2770 (Part 4) – 

1984 

D10 0.24 IS :2770 (Part 4) – 

1985 

D30 0.37 IS :2770 (Part 4) – 

1985 

D60 0.46 IS :2770 (Part 4) – 

1985 

 

 
Figure 4. Particle size Distribution curve 

 

3.2 Analysis by Plaxis 2D  

Plaxis is finite element software developed at the 

Technical University of Delft for Dutch Government. 

Initially, it was intended to analyze the soft soil river 

embankments of the lowlands of Holland. Soon after, 

the company Plaxis BV was invented, and the 

program was extended to cover a broader range of 

geotechnical issues. The Plaxis program started at 

Delft University of Technology in early 1970’s when 

Peter Vermeer started to do a program of research on 

finite element analysis on the design and construction 

of Eastern re scope 

Problem  

Height of RE wall = 6m  

Unit wt = 16.32, Fi of backfill = 35, Czi = 5, E= 30000, 

poisons = 0.3, Rinter = 0.7, thikness of plate = 0.35 

Geogrid  EA = 1500, foundation is soil (linear elastic)  
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Figure 5. Geometric model of RE wall 

 

 
Figure  6. Mesh of model 

 

 
Figure 7. Deformed model 

 

 

 

 

 
Figure 8. Maximum deformation at top of wall 
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Figure 9. Deflection at different points on wall 

 

 
Figure 10. Pressure on wall 

 

IV.  CONCLUSION  

 

The RE wall is easy to construct and provide 

economical retaining structure in civil engineering 

used as retaining wall, bridge abutment, Earth slope 

Protection. Numerical Analysis shows, the wall 

deflect 25mm at 0.65 times height of wall from 

bottom which should be taken into account while 

construction of such wall. Outward bulging is major 
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problem encountered in reinforced earth wall, this 

numerical analysis shows the same. 
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ABSTRACT 

 

This paper is summarizes the main results of experimental research on the induction healing of porous asphalt 

with steel wool fibres. Self healing Technology is new field within material engineering and is changing the 

way of material behave. The aging of asphalt under weather and traffic associated with the formation of micro 

cracks on surface layer of pavement by adding a conductive material in asphalt production, such as steel fibres, 

the possibilities arises of heating up the mortar of the asphalt by an induction device. A short “ heat shot” 

through the steel fibre causes melting of bituminous binder and because of that, hairline or micro cracks on the 

pavement surface are close or healed. The asphalt mixture will reset and start a new life. This technique also 

can be used as additional way of storm water management. The past few studies suggestsed that, porous asphalt 

pavement intended to be used for parking lots, storm water management, peak flow reduction & noise 

reduction. Study includes sample making of various proportion of asphalt, aggregates & steel fibre. 

Keywords: Ravelling, Induction Heating, Porous Asphalt, Noise Reduction. 

 

I. INTRODUCTION 

 

Porous asphalt shows excellent performance in both 

noise reduction and water drainage. Although porous 

asphalt has these great qualities, its service life is 

much shorter (sometimes only half) compared to 

dense graded asphalt roads. Ravelling, which is the 

loss of aggregate particles from the surface layer, is the 

main damage mechanism of porous asphalt surface 

wearing courses. In this research, an induction healing 

approach (namely, activating the healing process of 

asphalt concrete through induction heating) was 

developed to enhance the durability of the porous 

asphalt roads. Steel fibers are added to a porous 

asphalt mixture to make it electrically conductive and 

suitable for induction heating. When micro cracks are 

expected to occur in the asphalt mastic of the 

pavement, the temperature of the mastic can be 

increased locally by induction heating of the steel 

fibers so that porous asphalt concrete can repair itself 

and close the cracks through the high temperature 

healing of the bitumen (diffusion and flow). The 

closure of micro cracks will prevent the formation of 

macro cracks. In such a way, ravelling can be avoided 

or delayed in the end.  To make asphalt mastic and 

porous asphalt concrete electrically conductive and 

suitable for induction heating, steel wool fibers were 

incorporated into them. The electrical conductivity 

and induction heating speed of asphalt mastic and 

porous asphalt concrete were first studied in this 

research. Asphalt mastic and porous asphalt concrete 

with steel fibers can be heated with induction energy. 

There is an optimal volume content of steel fiber in 

asphalt mastic or porous asphalt concrete to obtain the 

highest induction heating speed. However, porous 

asphalt concrete does not need to be fully conductive 

for induction heating. Every single steel wool is a 

heating unit. Nonconductive samples with steel fiber 
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can still be heated with induction heating, but at a 

low heating speed. The diameter, length and content 

of steel wool fiber are important for the conductivity 

and heating speed of asphalt concrete matrix.  It is 

proven that induction heating does not cause extra 

ageing to bitumen. The steel wool was optimized to 

obtain the best particle loss resistance in porous 

asphalt concrete. 8% steel wool was considered as the 

optimal content. The healing potential of porous 

asphalt concrete with steel wool fibre was also 

evaluated in this research with beam sample. The 

optimal induction heating temperature is 85 ºC for 

porous asphalt concrete to obtain the best healing rate.  

These are some objectives 

 

1) To make self healing porous asphalt to be used for 

road construction.  

2) Increase drainage properties of pavement. 

3) To prevent raveling of top pavement. 

4) Reduction in generation of micro cracks. 

5) To minimize the maintenance cost and increase 

the life span of roads 

 

II. MATERIAL & SAMPLE  PREPRATION  

 

The raw materials used in this research to make 

mastic beams are bitumen, aggregates & steel fibre. 

 

A. BITUMEN 

 The bitumen used of penetration grade bitumen of 

70/100. The crushed sand has an average density of 

2.67 g/cm3. The bitumen was obtained from Indian oil 

corporation limited (IOCL) and the properties of 

bitumen are 

Table 1 

Binder 

grade 

Penetration Softening 

point 

Specific 

gravity 

70/100 89d mm 45.8 °C 1.03 

g/cm3 

 

B. COARSE AGGREGATE 

Aggregate used for preparation of mastic beam are 

passing through 12.5mm and retained on 10mm IS 

sieve. The specific gravity of aggregates are 2.67.   

 

C. STEEL FIBER 

Steel fibre are brought from market and no treatment 

was needed for steel fiber. The size of steel wool 

should be 1mm and should be mixed in pieces of more 

than 100. The steel wool fibre used for making mastic 

beam & its properties are: 

Table 2 

Lengt

h of 

fibre 

Diame

ter 

Tensile 

strengt

h  

Density  Materi

al type 

 

30-

60mm 

0.45 to 

1.00m

m 

750-

1300M

pa 

7.9g/cm3 Low 

carbon 

drawn 

round 

wire 

 

The beams, were sawn from porous asphalt slabs. The 

dimension of these beams is 400 mm × 50 mm × 50 

mm. The beams will be used to determine the healing 

effect of different percentage of steel wool fibre with 

asphalt mix. 

 

PREPRATION OF MASTIC BEAM 

The procedure for making mastic beam: 

1. Select of mould size 400mm*50mm*50mm 

2. Select the aggregates passed through 12.5mm & 

retained on 10mm IS sieve. 

3. Heat the aggregates to remove the water content of 

aggregate and make it surface dry. 

4. The bitumen required is obtained from 4.5% of total 

weight of aggregates. Heat the bitumen and pour the 

required bitumen into the mixing bowl. 

5. Add the required steel fibre. The steel wool is added 

in different proportions such as 4%, 8% & 12% of 

the volume of bitumen. Add the required steel fibre. 

6. Mixed bitumen & steel fibre in the mixing bowl 

then add the heated aggregates into the mixing bowl 

and mixed it thoroughly. 
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7. Blend the mixture at high speed until the steel fibres 

are dispersed quite well (for 15 minutes). 

8. After mixing, the mould are casted by filling the 

mixed into the moulds and compacted. 

 

III. RESULT & DSCRIPTION 

 

A. Test description 

Healing of asphalt mastic beams was characterized by 

testing the fracture resistance recovery of beam 

samples after fracture. The test procedure is first, two 

mastic beams were frozen at -20 ºC and broken in 

three point bending test (as shown in Figure 1). This 

temperature was chosen to avoid permanent 

deformation and to create a brittle fracture in the 

sample. Then, both pieces were put together in the 

same mould where they were originally made and 

induction-heated for few minutes. Finally, the 

samples were frozen to -20 ºC and broken again by 

means of three point bending test. This process was 

repeated until the beams did not resist any more loads. 

 
Figure 1. Three Point Bending Test 

 

B. Test result 

To study how induction heating influences the 

healing rate of the fractured beams, the fractured 

beams were induction-heated to different 

temperatures (30-50-70-85-100 °C), respectively, and 

then the corresponding fracture resistance of the 

heated beams was tested after cooling. 

 

The evolution of the bending strength of asphalt 

mastic samples through successive damage-healing 

cycles. This process was repeated until the 

accumulated damage in the material was too high to 

continue the healing process. The strength recovery of 

the samples after the first healing is about 85% of the 

original value. In the successive cycles, it becomes 

stable at about 70% of the original value. The strength 

recovery is not complete for two reasons. The crack 

represents a weak point and the sample suffers some 

kind of structural damage due to the induction 

heating. 

It could be seen that cracks disappeared because of the 

flow of bitumen during the induction heating process. 

It could also be observed that the volume of the mastic 

increased through the cycles, maybe because the 

heating was excessive and the air voids in the mixture 

suffered an expansion.  

 
Figure 2.  Strength recovery ratios with different 

induction heating temperatures. 

 

IV. CONCLUSION  

 

The general conclusions with regards to the main 

goals are as follows 

 

1. Adding steel (wool) fiber to porous asphalt concrete 

makes it electrically conductive. The electrical 

resistance of porous asphalt concrete depends on the 

content, diameter and length of steel fiber. There is an 

optimal content of steel fiber for porous asphalt 

concrete to obtain the highest conductivity. Addition 

of more steel fibers does not increase the conductivity 
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anymore. Excess steel fibers can make the mixture 

difficult to mix. 

 

2. Addition of a moderate amount of steel fiber can 

increase the ravelling resistance and indirect tensile 

strength of porous asphalt concrete. steel wool fiber 

proved to be the most efficient to increase the particle 

loss (ravelling) resistance and strength of porous 

asphalt concrete. The optimal content of this type 

steel wool is 8% (by volume of bitumen) to obtain the 

lowest particle loss value or highest indirect tensile 

strength. Adding 8% steel wool fibre to porous asphalt 

concrete increases its resilient stiffness and decreases 

its temperature dependency, increases its fatigue 

resistance and water sensitivity. 

 

3. The healing capacity of asphalt mastic and porous 

asphalt concrete is increased by induction heating. 

The completely fractured asphalt mastic beams and 

porous asphalt concrete beams with steel wool cannot 

heal themselves at low temperatures; but they can be 

healed many times due to induction heating. The 

stiffness of fatigue damaged porous asphalt concrete 

beams recovered more and faster when induction 

heating is applied on the samples. The fatigue life of 

porous asphalt concrete beams with steel wool is 

significantly extended after induction heating. The 

optimal heating temperature is 85 ºC. Induction 

heating can be repeated when cracks appear again. 

Through multiple times induction heating, the fatigue 

life of a porous asphalt beam can be strongly increased. 

Induction heating also significantly increases the 

healing capacity and speed of aged porous asphalt 

beams. Induction heating should not be applied too 

early or too late during the service life of pavement. 

 

4. The durability of porous asphalt concrete roads will 

be improved with induction heating because of the 

improvements in the healing capacity and in the 

fatigue resistance. 

 

5. The induction healing capacity of porous asphalt 

concrete beams was evaluated in bending test on 

elastic foundation. The fractured beams cannot heal 

themselves at low temperatures. With induction 

heating, the beams can be healed up to 78.8%. The 

optimal heating temperature is 85 ºC. Further heating 

causes swelling and drainage problems of the binder, 

which offset the benefits of induction heating. 

Reheating doesn’t decrease the healing ratio of the 

sample, which means that heating can be repeated 

when cracks appear again. 

 

V. RECOMMANDATION 

 

1. Optimization of steel fiber (wool) - The diameter 

and length of steel fiber are very important factors 

affecting the electrical conductivity and induction 

heating speed of porous asphalt concrete 

incorporating steel fibre. Addition of steel fiber should 

not reduce the air voids content of the mixture, which 

is very important for the noise reduction, spray and 

splash functions of a porous asphalt layer. 

 

2. Optimization of mixing technology - To shorten 

mixing time and save energy consumed in dispersing 

steel fiber into porous asphalt mixture, the mixing 

technology needs to be optimized. It is recommended 

that steel wool is first mixed with bitumen. 

 

3. Optimization of induction generator - To enhance 

the induction speed, the induction generator should 

be optimized by changing its frequency and the 

shape/size of the coil. The porous asphalt trial section 

should be heated very quickly and locally in the 

mortar to close the cracks inside without heating the 

stones. A surface temperature of 85 ºC in the mortar is 

recommended 

 

4. Modeling of induction healing in porous asphalt 

concrete - To fully understand the mechanisms 

involved in induction healing and to predict the 

induction heating time needed to obtain a full healing 

recovery of porous asphalt concrete, modeling work 

can be of great help. 
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ABSTRACT 

 

A Self-Healing Material is described as a material that is capable of repairing itself back to the original state. 

Self-Healing Concrete is a product that will biologically produce Limestone to heal cracks that appear on the 

surface of concrete. When a concrete structure is damaged and water seeps through the cracks that appear in 

the concrete, the spores of the bacteria gets germinated, thus the concrete will be healed.                                                  

Bacillus Subtilis:- Bacillus Subtilis is also known as Hay Bacillus. It is a Gram Positive, Catalase Positive 

Bacterium, found in soil. It is in rod shaped and can form a tough, protective endospore, allowing it to tolerate 

extreme environmental condition. The concentration of the Bacteria is 30 gm. and 60 gm. added while mixing 

the concrete. The Compressive strength, Flexural strength, durability of concrete will be recorded after 7, 14, 

and 28 days and also curing will be recorded for conventional cube of size 150 x 150 x 150 mm. 

Keywords: Bacillus Subtilis, Ordinary Portland Cement. 

 

I. INTRODUCTION 

 

Concrete is the most commonly used building 

material, but it has few limitations.It is strong durable, 

locally available and versatile. Concrete is very good 

material to resist the compressive load to a limit but if 

the load applied on the concrete is more than their 

limit of resisting load, it causes the strength reduction 

of concrete by producing the cracks in the concrete 

and the treatment of the cracks is very expensive. 

Tiny cracks formed on the surface of  the concrete 

make the whole structure vulnerable due to seepage of 

water into the concrete, promoting less durability of 

concrete. Self Healing concrete can solve the problem 

of durability of concrete structures.[1], Self Healing 

concrete is one that senses the cracks formation and 

reacts to heal itself without human interference. The 

cracks are formed on the surface of concrete due to 

many reasons like shrinkage, indequate water for 

hydration. Self-Healing concrete is a concrete that 

will biologically produce Limestone to heal cracks that 

appear on the surface of concrete structures. However 

when a concrete structure is damaged and water starts 

to seep through the cracks that appears in the 

concrerte, the spores of the bacteria germinate on 

contact with the water and nutrients. Having being 

activated, the limestone solidifies on the crack surface, 

there by sealing it up. The consumption of oxygen 

during the bacterial conversion, has an additional 

advantage. [2], Bacillus Subtilis, also known as hay 

bacillus or grass bacillus.It is a gram positive, catalase 

positive bacterium, found in soil. It is in rod shaped 

and can form a tough, protective endospore, allowing 

it to tolerate extreme environmental condition. 

 

II. METHODS AND MATERIALS 

 

Cement  

Ordinary Portland cement of 53 grade is used in 

concrete. Cement used has been tested as per IS 10262 

and 456-2000. 
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Crushed sand 

Crushed sand having specific gravity of 2.65 and 

confirming to IS-383 II is used. 

 

Course aggregate 

The maximum size of coarse aggregate should be 20 

mm and minimum size should be 10 mm. The coarse 

aggregate with angular in shape and the rough surface 

texture is used. 

 

Bacteria 

The bacteria of Bacillus subtilis were obtained from, 

Florken sciences, Nashik. 

 

Water 

 Locally available portable water  confirming to 

standard specified in IS 456-2000 is use.  

 

M25 grade of concrete mix design as per IS code 10262 

(2009) given below in table no 1      

Table 1. M25 grade of concrete mix design 

Materials Quantity Average 

specific 

gravity 

Water 

absorption % 

Cement 478.95kg 3.15 - 

Sand 794.49kg 2.65 1.0 % 

20mm 

aggregate 

1011.17kg 2.67 0.5 % 

Water 191.58kg - - 

Bacteria 30gm & 

60gm 

- - 

 

METHODS: 

Slump test: The concrete slump test is an imperical 

test that measure workability of fresh concrete. The 

slump cone test indicates the behaviour of a 

compacted concrete cone under the action of 

gravitional forces.The test was carried out with a 

Moulds called a slump cone. The decrease in height of 

concrete to that of moulds is noted with scale which is 

found to be 75mm for conventional cubes and 45mm 

for bacterial cubes. 

 

Compressive studies: M25 concrete design mix was 

made as per I.S 10262:2009.Cubes of size 150mm X 

150mm X150mm were casted with and without 

adding bacteria. Dosage of 30 gm and 60 gm bacteria 

were added in 2nd mix design. Cubes will be then 

tested for compressive strength at 7,14 and 28 days. 

 

III.  RESULTS AND DISCUSSION 

 

Expected Outcome  

Introducing the bacteria into the concrete makes it 

very beneficial it improves the property of the 

concrete which is more than the conventional 

concrete. Bacteria repair the cracks in concrete by 

producing the calcium carbonate crystal which block 

the cracks and repair it. The concentration of the 

Bacteria is 30 gm. and 60 gm. added while mixing 

theconcrete. The Compressive strength and  durability 

of concrete will be recorded after 7, 14, and 28 days 

and also curing will be recorded for conventional cube 

of size 150 x 150 x 150 mm. By introducing Concrete 

using the bacteria in concrete, the layer of Limestone 

will be formed on the surface on concrete cubes when 

the cracks are formed. This research has shown that 

the development of self healing concrete is Eco 

friendly and it also increases the service time, 

durability and reduces the maintenance cost. 
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ABSTRACT 

 

Soil testing is very important to determine the load bearing capacity and strength of the soil. While soil testing 

we calculate the index properties such as water content, specific gravity, bulk density, dry density, consistency 

limit etc. And other geotechnical properties like compressive strength and shear strength. The specimens were 

prepared for the laboratory test by using proctor compaction method. The proctor mould of (100 mm dia.) and 

(125 mm length) is used. By using direct transmission method the wave velocity of each compacted specimen is 

measured. In this study the tests were conducted for investigating the use of Ultrasonic Pulse Velocity (UPV) 

over 16 samples of compacted clayey soil from Wanadongri region. Determining the index properties using the 

old methods and comparing it with the UPV results. Finally the calibration curve is plotted using the 

observations such as water content vs. velocity, dry density vs. velocity, bulk density vs. velocity, compressive 

strength vs. velocity. The curve shows that which of them is more efficient. 

Keywords: Water Content, Bulk Density, Dry Density, Compressive Strength, Ultrasonic Pulse Velocity Test, 

Wave Velocity, Consistency Limit. 

 

I. INTRODUCTION 

 

Whether constructing a commercial building or 

residential building it all starts with the foundation. 

Since entire structure is hold by the foundation. 

Hence soil investigation is an important parameter 

which plays a crucial role that will allow planning of 

foundation work properly and accurately. So that soil 

testing is prime importance to determine index 

properties and engineering properties.  

 

There are various methods adopted for soil testing. 

Some tests are performed in laboratory and some are 

in the field. These tests are simply divided into two 

parts destructive and non-destructive tests. For ex. In-

situ density is determined by sand replacement 

method, core cutter method, rubber balloon method 

which is destructive tests. Non-destructive methods 

most commonly include nuclear density test, electrical 

resistivity and cone penetration tests. In this research 

non-destructive test is taken into account as it is easy, 

lightweight, less time consuming and give quick 

results. 

 

Different soil types will require different type of 

foundation. Depending on the properties of soil what 

should be the type of foundation to be used and the 

depth of the same should be decided. For selection of 

materials, design, and quality control purposes 

compaction characteristics of soil are required. 

Compaction characteristics of soil are evaluated by 

analysing the relationship between water content and 

dry density of soil. To determine the variation of dry 

density and water content proctor compaction tests 

are generally adopted in the laboratory. However soil 

contains water and water sometimes causes troubles in 
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construction of foundation, this can be known by 

studying the soul conditions. 

 

Ultrasonic testing can present a sophisticated and fast 

approach for determining characteristics of compacted 

clayey soils. The testing program consisted of 

measuring pulse wave velocity on compacted soil 

using the direct transmission method. Ultrasonic pulse 

velocity method is used to assess the quality of 

concrete, metals, asphalt, etc. In this test, by 

measuring the velocity of an ultrasonic pulse waves 

passing through a compacted soil sample the strength 

and quality of compacted sample is assessed. The 

waves pass through the sample and the time taken is 

recorded. High velocity rate indicates good quality 

and continuity of the material, while slow velocity 

rate may indicate sample with cracks or voids. 

 

This non-destructive method can be used as an 

alternative to existing methods to analyse laboratory 

or field compacted soils as well as physical and 

engineering properties of soils by geotechnical 

researchers. 

 

The brief review of various soils testing by different 

researchers is discussed below: 

 

Nitesh Ashok Bhange (2018): In this study the 

conclusion drawn are the relation between velocity 

and water content are established as an identical 

relation to that of a typical compaction characteristic 

curve of proctor. The relation obtains between 

velocity and density for the sample tested. The 

empirical equation in this research for predicting 

density, water content, compressive strength are 

found to be encouraging. 

 

T. Senthilmurugan (2005): In this work the conclusion 

were obtained irrespective of the soil type, 

compaction method and energy of compaction, the 

relation obtained between velocity and water content 

was established as an identical relation to that of a 

typical compaction characteristic curve of proctor. 

The peak velocity and maximum densities were 

within ± 1% water content for the tested samples of 

two types. It was observed that the pulse velocity 

increases with compaction energy and decreases with 

plasticity. The linear relation were obtained between 

density and velocity. 

 

Leslie (1950): Leslie investigates the relation between 

water content and velocity in silty clay and stated that 

maximum velocity occurs at maximum density and 

optimum moisture content (OMC). 

 

Desislava Z. Slavova (2010): In this study slightly 

higher wave velocities were observed for samples of 

higher dry unit weight. As the smaller compaction 

mould could be use for the compacted sample in place 

of the larger mould but the care and experience is 

needed to match the target values over a given 

compaction curve. Lower wave velocities are observed 

at higher moisture content. Hence the velocity shows 

the strongest correlation with variations in moisture 

content. 

 

Ferreira and Camarini (2001): Ferreira and camarini 

investigated the feasibility of assessing the strength of 

stabilized soil through pulse velocity. 

 

Nazli Yesiller (2000): The conclusions were made as 

ultrasonic testing can be use effectively for 

determining the compaction characteristics of soil in 

the laboratory as well as in the field. Through 

transmission these tests can be conducted in 

laboratory, where as surface transmission could be 

used over the field for determining velocity of 

compacted clayey soil. Hence this method can be use 

as an alternative for existing field method. However, 

field verification is required for completing the 

development of the method.      

 

Hardin and Richart (1963): In their work on Ottawa 

sand reported certain concepts of wave propagation in 

dry, partially saturated and saturated sand. 
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Sheeran (1967): Among the investigators Sheeran 

made an extensive study on soils of three types in 

which velocities of p-waves were determined, 

compacted by kneading and impact methods. It was 

observed that maximum dry densities and peak 

velocities occurred within ± 0.5% water content for 

laboratory compacted soils. 

 

Sologyan (1990): Reported a similar study taking into 

account the micro-structural properties of soils. The 

given information was relevant to agricultural 

operations. It was suggested that ultrasonic testing was 

used effectively to determine density, water content, 

and micro-structural properties of soils.  

 

Wang et al (1991): The study by Wang et al brought 

out the effect of static compaction pressure on the 

variation of ultrasonic pulse velocity with water 

content. 

 

Mclntire (1991): Stated that in a three-phase system 

such as compacted soil, transmission of waves occurs 

through all of the phases. Generally the velocities in 

solids are higher than velocities in liquids, which are 

higher than velocities in gases.    

 

II. RESULTS AND DISCUSSION 

 

The calibration curve will be plotted using the 

observations. By using the compaction curve the 

relationship between dry density and water content of 

soil is demonstrated. Comparing the observations and 

calculations of conventional testing methods with the 

ultrasonic pulse velocity by using graph. The curve 

will show that which of them is more efficient. 

Compaction properties of field soils are compared 

with the compaction properties of soils determined in 

the laboratory to verify the effectiveness of 

construction procedures. 

Plotting of the following comparison graph: 

Water content vs. Velocity 

Dry density vs. Velocity 

Bulk density vs. Velocity 

Compressive strength vs. velocity 

  

III. CONCLUSION 

 

The basic objective of using ultrasonic pulse velocity 

test on compacted clayey soil is to discover 

improvements in existing practice and procedures that 

will enable planning and conducting soil tests with 

less time consuming, more effectively and quicker 

results can be obtain. Further as non-destructive test 

(UPV) is adopted, it provides excellent balance 

between quality control, safety and cost-effectiveness. 

Hence the study allows alternatives for existing field 

methods. 
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ABSTRACT 

 

Performance of a single basin two slope solar still has been studied theoretically and experimentally. A single 

basin does two slope solar still of 450mm x 600 mm basin area is fabricated from an acrylic sheet of 3.5 mm. The 

condensing glass covers of 4 mm thickness with 30° tilt angle are used. In the present work, an attempt has 

been made to investigate the effect of the various parameters on the productivity of solar still like water depth, 

wind velocity, solar radiation, etc. The overall production of the still was higher during March, April, August, 

November and December and it is around 4 liters/day. The average production of the still was 2.1 liters/day/m2. 

The hourly temperature has been recorded for water, basin liner, and glass surfaces. It is seen that the 

production rate increases with increase in wind velocity and cooling of glass covers. 

Keywords :  Solar Still, Theoretical Analysis, Experimental Analysis, Transmittance Variations,  Year Round 

Performance. 

 

I. INTRODUCTION 

 

Drinking water is still a big problem in most arid and 

remote areas. About 97 % of water available earth are 

brackish or saline and 2 % of water available in the 

form glaciers. Thus, only 1% of the earth, water are 

potable i.e. drinkable. Single basin solar still is a 

valuable solution for this problem. This type of still is 

capable of producing clean potable water from 

available brackish or wastewater throughout the year. 

Single slope still is suitable at higher latitude place, 

while at lower places two slope still is preferred. 

However, the transmittance of the cover depends on 

many parameters like incidence angle, cover plate 

material and its thickness. Correlation has been 

obtained to estimate the transmittance of the given 

glass at any place, time, inclination, and orientation.  

 

Commercially available window glass was used as 

cover plate and its thickness was chosen as 4 mm to 

withstand the self-weight and thermal stresses. The 

inclination has been 30o for maximum productivity. 

The global and diffused solar irradiances on horizontal 

plane and on the cover plate surfaces were estimated 

using radiation model. In this work, using the 

experimental and theoretical data the year round 

performance of the still for the year 2019 has been 

estimated for local place, Nagpur (21.14580 N, 79.080 

E) 

II. Estimation of solar Irradiance 

 

As recommended by ASHRAE [20], hourly global 

irradiance (I), hourly direct irradiance (Ib) and hourly 

diffuse irradiance (Id) on the horizontal surface on a 

clear day are calculated, using the following equations. 
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I = Ib + Id (1) 

Ib = B sin  exp [-C/ sin )] (2) 

Id = D Ibn (3) 

 

 

where B, C and D are ASHRAE constants. 

The angle between the sun rays and the horizontal plane 

(i.e. sun elevation angle ) and the angle between the 

sun rays and the vertical plane (i.e., the AOI ) can be 

calculated using the relation [21] 

sin  = cos  cos  cos  + sin  sin  = cos  (4) 

where  = 21o14’ is the latitude of the G H Raisoni 

Academy of Engg. & Technology, Nagpur, India; the 

sun declination () is the angle between the sun’s rays 

and the plane of the Earth's equator which varies with 

season for one year; the hour angle () of the place is 

the angle through which the earth would turn to bring 

the meridian of the place directly under the sun. The sun 

elevation angle () and AOI () are complementary 

angles. 

 

III. THEORETICAL ANALYSIS 

 

The theoretical analysis of the still is done using the 

new model proposed by Kalidasa Murugavel et al. [8]. 

The total energy available for utilization by the still 

for given instant is the total  

irradiance transmitted (Qt) through the 

covers for given time and it is given by,  

Qt  = QtN + QtS (10) 

where QtN (= NAgNIN) and QtS (= SAgSIS) are the 

irradiances transmitted through the north and south 

covers, N and S are transmittances of the glass 

covers, AgN and AgS are cover areas and IN and IS 

are incidence irradiances on the covers. 

 

Since, the basin and water temperatures, production 

rate of the still and instantaneous efficiency vary with 

time, a numerical approach was used for their 

calculations. For still – theoretical, the irradiance was 

calculated using the radiation model for every 10 

seconds. The heat transfer coefficients were calculated 

using the initial values of water and glass temperatures, 

solar still parameters and other climatic conditions at 

6 AM.  

 

IV. EXPERIMENTAL SETUP AND PROCEDURE 

 

A single basin double slope solar still (here simply 

referred to as "still-solar") was fabricated with mild 

steel plate as shown in fig. 1. The overall size of the 

basin is 450mm x 600 mm x 0.25 m. The bottom of the 

still was leveled with 5 cm thick concrete to minimize 

heat loss through the basin and to spread the water 

uniformly. The concrete surface was black painted to 

improve the irradiance absorption capacity. The top is 

covered with two glasses of thickness 4 mm inclined 

at 30o on both sides supported by wooden frame. The 

outer surfaces are covered with insulating glass wool 

and thermocole layers. The condensed water is 

collected in the V-shaped drainage provided below 

the glass lower edge on both sides of the still. The 

condensate collected is continuously drained through 

flexible hose and stored in a measuring jar. A hole in 

the basin side wall allows to insert the thermocouples 

for the measurement of the basin water, still and 

condensate temperature. Four thermocouples were 

placed in the basin at different locations. Two 

thermocouples are placed in the each side of the drain 

to measure the condensate temperature. The hole is 

closed with insulating material to avoid the heat and 

vapour loss. Another hole is provided for water inlet. 

Through this hole, water tube from piezometer is 

inserted to supply raw water continuously to the basin 

from storage tank through control valves which 

regulates the flow, to keep the mass of water in the 

basin always constant. 
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Figure 1. Single basin two slopes experimental still 

 

The raw water was supplied using measuring tube. 

The raw water was supplied using measuring tube. 

The total and diffused irradiance horizontal, inclined 

plane facing south and north were measured using a 

calibrated photovoltaic type sun meter. In this meter, 

the pv panel can be set at any inclination and 

orientation to measure the irradiance. This sun meter 

is calibrated frequently using the standard 

pyranometer available in our energy laboratory. The 

diffused irradiance on inclined surfaces was measured 

by blocking the direct irradiance on the photovoltaic 

surface. The wind velocity was measured with 

electronic digital anemometer. 

 
Figure 2. Cad Model Single basin two slopes 

experimental still 

 

The maximum possible error occurred in any 

instrument is equal to the ratio between its least count 

and minimum value of the output measured. 

 

The experiments were conducted at the open terrace 

of the Department of Mechanical Engineering during 

March 2019. Experiments were carried out for 

different depths from 0.5 cm to 6 cm. The 

observations were taken for 24 hours starting from 6 

AM, corresponding to the predicted data of the 

section above. The global and diffused irradiances on 

horizontal and irradiances on inclined planes, the 

temperatures of the atmosphere, condensate and basin 

water, and the masses of raw water supplied and 

condensate collected were recorded every 30 minutes. 

 

V. RESULTS AND DISCUSSIONS 

 

Figures 2 show the estimated year round variation of 

global solar irradiance. The north facing cover 

receives more global irradiance during March to May, 

while south facing cover receives more irradiance 

during October to March. In September, both covers 

receive the same amount of irradiance. During 

November, December, January and February, the 

south facing cover receives the irradiance close to 

normal during noon period with steep variation in 

incidence. 

 

 
Figure 2(a) : Hourly temperature variation of basin 

water for East-West and North-South orientation 
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Figure 2 (b) : Hourly temperatures variation of solar 

still for 2 cm water depth 

 

The comparison of theoretical and actual water 

temperatures is shown in fig. 3. At higher depth, the 

deviations between the theoretical and actual values 

are less. At lower depth, the deviation is higher. In the 

higher water temperature range, the deviations 

between the theoretical and actual values are higher. 

At higher water temperature, the water vapour 

proportion is high in the still air. This effect is not 

considered in the theoretical analysis. This is the 

reason for higher deviation between the theoretical 

and actual values. However, the variation pattern is 

similar for theoretical and experimental values. 

 

The comparison between the theoretical and actual 

production rate for the depths of 6 cm and 0. 5 cm. 

The theoretical [8] model over predicts the production. 

At lower depth, the water temperature is high. At 

higher water temperature, the proportion of water 

vapour in the still air is high and this effect is not 

included in the theoretical model. This is the reason 

for higher deviation between theoretical and actual 

production rates at lower depth of 0.5 cm. During this 

region, the production rate is inversely proportional to 

the water – glass temperature difference. Hence 

another thermal model is required to predict the 

production rate accurately using the estimated 

temperatures. 

 

VI. CONCLUSION 

 

In the design of single basin two slope solar still is 

fabricated and tested. The production rate variations 

for different months have been studied as a function 

of local time. A V-type basin solar still has been 

fabricated and tested. The efficiency of the still has 

been calculated as 28% and the distillate output 

collected as 4L/m2/day. The still is expected to work 

10 years with nominal maintenance and the 

production cost per liter is calculated as Rs 0.32/-. The 

cost effective design is expected to provide the rural 

communities an efficient way to convert the brackish 

water into potable water. Producing fresh water by a 

solar still with its simplicity would be one of the best 

solutions to supply fresh water to villages and ruler 

regions. In November and March the variations are 

steeper. Similarly the time for maximum production 

rate is also different for different months. This is due 

to variations in irradiance incidence on the covers, 

atmospheric temperature and wind velocity. The 

overall production is higher in March, April, August, 

November and December.  
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ABSTRACT 

 

In this paper the attempts are made to find out the possibility of using pond ash and stone crusher dust and 

compare with burnt clay bricks. A large part of the cement is replaced by pond ash and stone crusher dust used 

as an additive in different compositions and the bricks are made as per the conventional standard codes of 

practice at a brick manufacturing plant. The properties then analysed are compared with those of conventional 

brick. 

Keywords: Pond Ash, Stone Crusher Dust, Bricks, Cement, Clay, Mix Design, Standard Proctor Test, Water 

Absorption, Casting, Curing, Compressive Strength Test, Economy, Environment, Sustainability. 

 

I. INTRODUCTION 

 

In thermal power plants, coal is burnt to heat the 

water in order to generate steam, which is in turn 

used to run the turbines. Pond ash is the waste 

material produced from the boilers and is also known 

more commonly as wet fly ash because it is obtained 

from the wet disposal of fly ash. The generation of this 

pond ash poses as an environmental threat and 

utilizing it constructively is an innovative step in 

engineering research and management. Pond ash 

utilization in building materials have many 

advantages like cost effectiveness, environmental 

friendly, increases in strength and also conservation of 

natural resources and materials [1]. 

 

All standard components used in the formation of 

these bricks are: (1) Pond Ash, (2) Stone Crusher Dust, 

and (3) Cement. The study aims at complete 

generation of an unconventional brick from the 

physical and chemical testing of raw materials to the 

casting of bricks and compressive strength test. The 

objective of the project is to reuse waste and residual 

materials to reduce cost of construction and 

environmental pollution without compromising with 

the required characteristics of the subject. 

 

II.  METHODS AND MATERIAL  

 

Pond Ash 

The pond ash was obtained from thermal power plant 

and the physical and chemical composition was 

studied in laboratory. The material was found to be 

safe for use as construction material and standard tests 

were performed as per Indian Standard codes of 

practice. 

Table 1. Physical Properties of Pond Ash 

S.N. Proprties Pond 

Ash 

1. Lime Reactivity of Pond Ash 0.66 

2. Specific Gravity 2.16 

3. Bulk Density in Loose State 
824 

kg/m3 

4. Bulk Density in Compacted State 
990 

kg/m3 

5. 
Atterberg’s Limits 

Liquid Limit Percentage 
47.3 
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6. 

Grain size distribution 

Sand% 

Silt% 

Clay% 

 

72 

28 

NIL 

7. IS Classification SP-SM 

 

Stone Crusher Dust 

The crusher dust is created at quarrying or 

construction sites and is generally regarded as a 

pollutant. But with proper processing and utilization, 

it can effectively alter the properties of the pond ash 

brick. The crusher dust features gray or brown and 

the size is perfectly fine. In most situations, these 

products are used as the cement aggregate to form a 

specific texture. The dust could be used to make other 

products. In summary, in the construction industry, 

the crusher dust plays an important role. The dust 

comes from the stones and it retains the stones' 

benefits. For example, the dust is produced with high 

resistance to heat and the natural stones mean no 

harm to the environment. Thereby, compared with 

the chemicals, the dust would not pollute the 

environment over time. 

 

Cement 

The cement used was tested for all physical and 

chemical characteristics as per Indian Standard Code 

of Practice and used in minimum amount in the brick 

mix design. 

 

Water 

The water used for mixing and curing should be clean 

and free from injurious quantities of alkalis, acid, oils, 

salts, sugar, organic materials, vegetable growth and 

other substances that may be deleterious to the brick. 

The pH value should not be less than 6. 

 

STANDARD TESTS 

The detailed tests performed in the project are as 

follows:  

Standard Proctor Test (Light) on Pond Ash 

This test was performed in accordance with IS 2720- 

Part 7 (1980). 3 Kg of pond ash was taken and the 

water is added to it with the help of graduated 

cylinder at 2% increments by weight of pond ash. The 

mould with base plate attached is weighed to the 

nearest 1 gm. The extension collar is to be attached 

with the mould. Then the moist mix in the mould is 

compacted in three equal layers, each layer being 

given 25 blows from the 2.6 Kg rammer dropped from 

a height of 310 mm. The extension is removed and the 

compacted soil is levelled off carefully to the top of 

the mould by means of a straight edge. Then the 

mould and mix is weighed to the nearest 1 gm. The 

mix is removed from the mould and a representative 

soil sample is obtained water content determination. 

The test helps determine the optimum moisture 

content of mix, maximum dry density and water 

absorption of the pond ash. 

 

Mix Design 

The required raw materials like fly ash, pond ash, 

lime, gypsum and sand have to be mixed as per the 

ratio in pan mixer. These mixed materials are 

conveyed to the brick mould through the conveyor. 

After processing, as per required size of bricks were 

casted and taken in pallet truck for curing purpose. At 

early stages, bricks were cured by normal water 

curing and then by sprinkling of water. 

 

Compressive Strength Test on Brick 

This test was performed in accordance with IS 3495- 

Part 1 (1992). Unevenness observed in the bed faces of 

bricks is removed to provide two smooth and parallel 

faces by grinding. It is immersed in water at room 

temperature for 24 hours. The specimen is then 

removed and any surplus moisture is drained out at 

room temperature. The frog and all voids in the bed 

face are filled with cement mortar. It is stored under 

the damp jute bags for 24 hours followed by 

immersion in clean water for 3 days. The specimen is 

placed with flat faces horizontal, and mortar filled 

face facing upwards between two 3 ply plywood 

sheets each of 3 mm thickness and carefully centered 

between plates of testing machine. Load is applied 

axially at a uniform rate of 14 N/mm2 per minute till 
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failure occurs. The maximum load at failure is noted 

down. The load at failure is considered the maximum 

load at which the specimen fails to produce any 

further increase in the indicator reading on the testing 

machine. The test helps determine compressive 

strength of cement bricks. 

 

PROCEDURE 

The experimentation is done to study the effect of 

pond ash in clay-pond ash burnt bricks. The clay is 

replaced with pond ash. The pond ash is mixed with 

the local clay, which is being used for making the 

bricks [2]. The mixtures of clay and the pond ash with 

different percentage by weight are prepared. These 

mixtures are mixed thoroughly by adding the 

appropriate amount of water, are used to make the 

clay-pond ash bricks. The prepared bricks are then air 

dried in an open atmosphere for 4 - 5 days. Thereafter, 

these bricks are fired in a central portion in a 

traditional way as practiced. All the bricks are taken 

out from the Kiln as per usual procedure, cooled and 

thereafter transported to the material testing 

laboratory. The flow chart of the process is given in 

the Figure-1. 

 
Figure 1. Flow Chart showing Experimental 

Procedure. 

 

III. RESULTS AND DISCUSSION  

 

The results from the tests conducted on pond ash 

bricks are finally compared with the results obtained 

for conventional burnt clay bricks. The cost of the 

production of both bricks is also compared. The 

project work was found to be- 

 

• Safe in design 

• Adequate in strength 

• Durable 

• Economic 

• Environmentally friendly 

Additionally, the project creatively uses materials 

such as pond ash and stone crusher dust which might 

otherwise have to be discarded, thus reducing cost of 

generation of newer raw materials for basic 

construction units. 

 

IV. CONCLUSION 

 

Although a conclusion may review the main points of 

the paper, do not replicate the abstract as the 

conclusion. A conclusion might elaborate on the 

importance of the work or suggest applications and 

extensions. Authors are strongly encouraged not to 

call out multiple figures or tables in the conclusion 

these should be referenced in the body of the paper. 
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ABSTRACT 

 

Concrete has been the prime ingredient of any RC structure for ages. There have been many advancements in 

types of structures but concrete cannot be neglected but ingredients such as fly ash can be used in some 

amounts as a replacement for cement without making any adverse effect on the structure. Simultaneously it is 

also necessary to check the quality of materials used. The quality of concrete can be checked by destructive as 

well as non-destructive methods. This paper discussed each of these methods in detail and compares them with 

each other giving out advantages of one over the other. 

 

I. INTRODUCTION 

 

Concrete is a composite material composed of water, 

coarse granular material (the fine and coarse aggregate 

or filler) embedded in a hard matrix of material (the 

cement or binder) that fills the space among the 

aggregate particles and glues them together. Concrete 

is widely used for making architectural structures, 

foundations, brick or block walls, pavements, bridges 

or overpasses, highways, runways, parking structures, 

dams, pools/reservoirs, pipes, footings for gates, fences 

and poles and even boats. Concrete is used in large 

quantities almost everywhere mankind has a need for 

infrastructure The amount of concrete used 

worldwide, ton for ton, is twice that of steel, wood, 

plastics, and aluminum combined. Concrete’s use in 

the modern world is exceeded only by that of 

naturally occurring water. Concrete is also the basis of 

a large commercial industry Fly ash utilization in 

concrete production is already a common practice in 

many of the metro cities. Reduce cost of concrete 

production and reduce waste from power plant have 

become the main reasons for its utilization. Fly ash is a 

byproduct from burning pulverized coal in electric 

power generating plants. Cement contains lime. Some 

of this lime becomes free and available during the 

hydration process. When fly ash is present with free 

lime, it reacts chemically to form additional 

cementitious materials, improving many of the 

properties of the concrete. 

  

II. LITERATURE REVIEW 

 

Kumavat et al., (2017) carried out an experimental 

study on combined methods of NDT in concrete and 

evaluation of core specimen from existing buildings. 

Ultra-pulse velocity, rebound hammer and core tests 

were performed on the specimens according to IS 

standards and combining the two methods. 

Regression analysis was carried out and correlation 

coefficients were given. Charts were plotted between 

rebound numbers, UPV against compressive strength 

of the core specimen. The comparison showed that 

use of combined methods gives higher accuracy on 

estimation of concrete compressive strength. The 

results obtained gave correlation coefficient of 0.003 

and 0.355 for rebound value and UPV value. A higher 

correlation coefficient of 0.441 was obtained when 

two methods were combined. 

 

Lopez et al., (2016) experimentally studied about the 

concrete compressive strength estimation by NDT. 
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The main aim was to produce a correlation between 

results of surface hardness, UPV and compressive 

strength of structural concrete in bleachers of soccer 

stadium in Parana, Brazil. Concrete structure used in 

the study was 26 years old and had some severe 

deformities i.e. segregation, corrosion and cracks. 

Mapping reinforcement was performed and UPV test 

was done. 26 specimens of concrete were collected 

from the bleachers and rebar mapping was done for 

the defect of corrosion in the pillars. Correlation 

curves between NDT results were plotted. The results 

showed that stronger the concrete, higher shall be its 

surface index as well as its wave propagation velocity. 

Results also showed a good correlation between both 

surface hardness test and UPV test. 

 

Bhosale and Salunkhe (2016) experimentally found 

the relation between destructive and nondestructive 

tests on concrete. Different concrete mixes of M20, 

M25, and M30 were used and a slab of 2000*1000*200 

mm was casted for each grade and cores were 

extracted from the slab. Cylinders of size 100*200 mm, 

Cubes of size 150*150*150mm and cubes of 

150*150*150mm with inserted bar of size 16mm were 

casted .Casted cubes after 28 days were tested to 

obtain compressive strength using CTM. Rebound 

hammer test was performed and average of 12 

readings were taken. Regression analysis was done 

and various correlations were achieved which are 

given as following: 

 

Relation between compressive strength of cylinders 

(f cyl) and cores (F cor) 

F cor = -0.034 f cyl2+ 2.586 f cyl -19.25 

 

Relation between rebound strength of cylinders(R cyl) 

and cores(R cor) 

R cor= -0.020 Rcyl2+2.15 R cyl -16.75 

 

Relation between rebound ultra-pulse velocity of 

cylinders (U cyl) and cores (U cor) 

U cor= 1.373 U cyl2+ 12.18 U cyl -22.95 

 

Relation between rebound strength(R cor) and UPV 

strength of cores (f cor) 

R cor= -0.050 f cor2 + 3.987 f cor – 31.16 

Relation between UPV (U cor) and compressive 

strength (f cor) of cores 

U cor= -0.003 f cor2+ 0.18 f cor +1.410 

Relation between rebound strength and UPV of cores 

U cor= -0.002 R cor2 +0.166 R cor + 1.671 

Relation between rebound strength and compressive 

strength of cylinders 

R cyl = -0.037 f cyl2 + 2.712 f cyl -19.85 

Relation between UPV and compressive strength of 

cylinders 

U cyl= 0.0222 f cyl + 3.64 

Relation between rebound strength and UPV U 

cyl= 0.001 R cyl2-0.052 R cyl + 4.355 

 

Mulik et al., (2015) performed a series of 

nondestructive tests to investigate the mechanical 

properties of concrete employed in laboratory 

specimens and buildings. SONReb (combined testing 

method) was adopted for the experimental study. 60 

concrete specimens of size (150mm*150mm*150mm) 

were prepared to obtain a strength of 15 MPa, 20 MPa, 

25 MPa, 30 MPa, 35 MPa, and 40 MPa and the 

specimens were cured for 28 days after which 

rebound hammer test, ultra-pulse velocity test, and 

compression test was performed on them. The results 

showed that SONReb method of combined testing 

provided a reliable assessment for determining 

concrete compressive strength and a correlation 

coefficient of 0.789 and 0.672 was achieved for 

rebound number values and ultra-pulse velocity. A 

higher correlation coefficient of 0.867 was achieved 

using SONReb and combined methods were predicted 

to be more reliable in determining the compressive 

strength. 

 

Konapure and Richardrobin (2015) experimentally 

studied M20 and M25 grade of concrete and mix 

proportion of 1:2.9:3.02 and 1.98:3.88 and obtained a 

relationship between rebound hammer testing and 

destructive testing. 174 cubes were casted and 6 
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rebound no readings were obtained on each cube, at 

different locations of the specimen. The cubes were 

given a load of 7N/mm2 in CTM. The results showed 

that the percentage difference of compressive strength 

for NDT and DT was low for laboratory specimens 

and rebound hammer test gave more realistic results 

in early age of concrete. Three curves were plotted 

between rebound number and destructive strength 

testing and out of the three curves, the average curve 

gave the most reliable results to destructive values. 

 

Patil et al., (2015) experimentally investigated on the 

comparative study of effect of curing on strength of 

concrete using DT and NDT methods. 27 cubes of 

M25 grade were casted and allowed to be cured for 7, 

14 and 28 days and rebound hammer test and 

compressive strength test was performed on 9 cubes 

of 7, 14 and 28 days respectively. The results showed 

that rebound number increased as the compressive 

strength increased and vice-versa. For 28 days of 

curing decrease in percentage strength was less as 

compared to 7 days percentage decrease in strength 

and average error in measuring compressive strength 

for 7, 14 and 28 days by rebound hammer and CTM 

was found out to be 20.01%, 1.37% and 0.99% 

respectively. Results also showed that compressive 

strength or rebound number could be produced if 

only one of the values was known. 

 

Damodar and Gupta (2014) experimentally 

investigated to develop an ideal curve equation that 

could predict the value of concrete’s compressive 

strength .OPC, PPC and PSC cements were used in 

the experimental work.18 cubes of 1st batch of M20, 

M25, and M30 grade were cast and subjected to 

normal curing. 3 cubes from every mix were tested for 

compressive strength at 1 and 3 days respectively and 

result of average of 3 cubes was taken. Similar cubes 

for PSC and PPC were cast and tested. 2nd batch of 

M20, M25 and M30 grade were cast. 18 cubes were 

subjected to normal curing while as 18 cubes were 

subjected to accelerated curing. Results obtained from 

the experiment showed that OPC gained strength of 

80% in the 1st day of accelerated curing while as PSC 

and PPC only gained 50% strength in the 1st day and 

these results could be used in future for prediction of 

early strength of concrete. Results also showed that an 

ideal curve equation could be obtained and used in 

computing the compressive strength of concrete. The 

gain in compressive strength is given in the following 

equation 

                                       Y= (ab) x 

 

Where y represents compressive strength, a represents 

factor comprising parameters of various design mixes, 

b represents coefficient of no of days the system has 

been subjected to curing and x represents no of days 

the cubes which are subjected to curing. 

 

Table 1: Compressive strength comparison of Mix M20 (Damodar and Gupta, 2014) 

Mix Grade 1 day 3 days 7 days  

28 

days 

        

Mn20-OPC 4.00 9.39 19.55   23.48  

        

Ma20-0PC 19.25 18.17 19.55   23.48  

        

Ma20-PPC 12.74 10.22 16.74   22.88  
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Ma20-PSC 11.7 11.48 19.92   24.44  

        

 

Where n-normal curing, a-

accelerated curing   

       

 

Table 2. Compressive Strength Comparison of Mix M25 

(Damodar and Gupta, 2014)   

 

Mix Grade 1 day 3 days 7 days  

28 

days 

        

Mn20-OPC 5.17 11.78 24.07   28.74  

        

Mn20-OPC 22.96 22.37 24.07   28.74  

        

Ma20-PPC 13.48 11.18 17.33   23.70  

        

Ma20-PSC 12.66 12.10 19.25   25.33  

        

Where n-normal curing, a-accelerated curing 

 

Table 3. Compressive Strength Comparison of Mix M30 (Damodar and Gupta, 2014) 

 

Mix Grade 1 day 3 days 7 days 28 days 

     

Mn20-OPC 5.53 12.93 24.74 30.74 

     

 

Mn20-OPC 24.88 23.77 24.74 

30.74 

     

Ma20-PPC 17.18 14.44 22.96 31.70 

     

Ma20-PSC 14.29 13.03 22.41 28.29 

     

Where n-normal curing, a-accelerated curing 

 

Samson et al., (2014) investigated about the 

correlation between nondestructive and destructive 

testing of compressive strength of concrete. Concrete 

cubes of size (100x100x100mm) were cast using M20, 

M30, and M35 grade concrete and were cured for 7, 

14 and 28 days. Preliminary tests were performed on 

materials. Total of 90 cubes were produced and 

rebound hammer test was performed. 10 readings for 

rebound hammer compressive strength on each 

specimen were taken. Various tables for rebound 
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number and compressive strength were drawn and 

correlations were listed out. Regression analysis was 

carried out and results showed high rebound number 

in high compressive strength. Correlation coefficients 

of regression models ranged between 92.1%- 97.9% 

which showed an excellent relation between rebound 

number and compressive strength. Results also 

showed that if only rebound number was known, the 

compressive strength of concrete could be easily 

predicted. 

 

 

Table 4. Relationship between compressive strength and Rebound number after 7 days curing (Samson et al., 

2014) 

Grade Slope(m) 

Intercept(c

) Standard Deviation(s) R2 (%) Significance 

M20 1.19 -3.73 0.328 91.6 yes 

      

M30 1.08 -2.85 0.354 92.1 yes 

      

M35 0.778 2.83 0.384 92.6 yes 

      

 

Table 5. Relationship between compressive strength and Rebound number after 14days curing (Samson et al., 

2014) 

Grade Slope(m) Intercept(c) Standard Deviation(s) R2 (%) Significance 

M20 0.834 1.55 0.268 94.5 yes 

      

M30 0.644 5.49 0.251 97.9 yes 

      

M35 0.503 8.73 0.433 97.1 yes 

      

 

Table 6. Relationship between compressive strength and Rebound number after 28days curing (Samson et al., 

2014) 

Grade Slope(m) Intercept(c) Standard R2 (%) Significance 

   deviation   

M20 0.649 4.91 0.456 97.1 yes 

M30 0.728 -0.380 0.497 96.6 yes 

M35 0.609 7.18 0.761 92.1 yes 

 

Reddy (2014) carried out an experimental 

investigation to find out concrete’s strength by various 

NDT methods and compressive testing. Various cubes 

of concrete with replacement of fly ash ( 10%, 20% 

and 30% ) of M15, M20, M25, M30, and M40 mixes 

were designed and tested for compressive strength at 7, 

24, 28, 56, and 90 days. A comparative study was 

made for all the mixes using (UPV, rebound number 

and compressive strength) and curves were plotted. 

Results showed that pulse velocity and rebound 

number increased with age of concrete. Recycled 

aggregate concrete also showed 30% less strength than 
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plain concrete and fly ash concrete showed 75% less 

strength than plain concrete as well. 

 

Akash Jain et al., (2013) developed a method of 

combined use of both UPV and RH tests for assessing 

the strength of concrete with great accuracy. The 

concrete mix design for M20, M30, M40, and M50 was 

done using IS 456:2000 and IS 10262:1982 and a total 

of 288 cubes were casted. The samples were tested for 

ultra-pulse velocity and rebound number followed by 

Indian standards (IS 13311 part (2) 1992). Relationship 

graphs were plotted between age of OPC/PPC and 

rebound number and between age of OPC/PPC and 

UPV. A relationship curve was also plotted between 

ultra-pulse velocity, rebound number and compressive 

strength. The results derived from the experiments 

showed that UPV readings increased with age but the 

change was very small and it alone could not be used 

for finding out the compressive strength. The readings 

of rebound number also showed an increase with age 

and the approximate value could be directly 

determined by using rebound number only. Results 

also showed that if correlation was developed between 

rebound number and pulse velocity, more accurate 

results could be predicted and achieved. 

 

Hannachi and Nacer (2012) investigated the 

application of the combined method of UPV and RH 

tests for evaluation of compressive strength. UPV and 

RH tests were calibrated with mechanical tests done 

on cylindrical specimens. The tests were used to 

determine quality of concrete using regression 

analysis modes. Equations were obtained by statistical 

analysis to analyze concrete’s compressive strength on 

site. Correlation charts were plotted and regression 

equations were listed. The results showed that using 

more than one NDT provided a better correlation and 

lead to more reliable strength evaluation of concrete’s 

strength. The results also showed that combined 

methods appeared more appropriate on conditions of 

on-site measurements as they were very fast, 

convenient and cost efficient. 

 

 

Table 7. Regression equations for Cylindrical Specimens (Hannachi and Nacer, 2012) 

Rebound hammer method fc = -0.7708N+ 54.6389 R2 = 0.3983 

Ultra-pulse velocity method fc = -0.0162V+97.54095 R2= 0.5213 

Combined method fc=0.5752V-0.0261N+121.2976 R2= 0.5452 

 

Table 8. Regression equations for Cores (Hannachi and Nacer, 2012) 

Rebound hammer method fc = 0.3218N+5.3290 R2= 0.0864 

Ultra-pulse velocity method fc =0.0088V-20.2771 R2=0.0901 

Combined method fc = 0.0993V+14.5356N-0.0037V-371.4 R2=0.1251 

 

Shang et al., (2012) experimentally found the strength 

of concrete using NDT methods. All the samples were 

made from locally available materials and were 

conformed to Chinese standard (GB 175-2007). Five 

sets of M20, M25. M30, M40 and M50 mixes were 

prepared and each containing 21 concrete cube 

specimens of the size (150x150x150mm). Rebound 

hammer test was performed on the specimens and 16 

readings were taken for each specimen. Regression 

analysis was done and curves were drawn for rebound 

hammer method. Results showed that rebound 

hammer was found reliable in predicting early 

strength of concrete. Thus, it was concluded that, the 

regression model for strength evaluation could be 

safely used for the prediction of concrete strength in 

all types of concrete engineering investigations 
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Table 9 Rebound Curve for Concrete measurement and error (Shang et al., 2012) 

Regress Model Function Expression 

Correlative 

coefficient 

Mean Relative 

Error (%) 

Relative 

standard error 

Exponential function 1 

fccu = 6.004665xe(o.47xRm-

0.017xdm) 

0.824 12.43 15.33  

     

Exponential function 2 

fc cu = 278.28xe(-

77.23/Rm+0.009/dm) 0.850 11.88 14.7 

Logarithm function 

f c cu =-

235.71+75.30xln(Rm) 

0.868 11.21 16.88 

-0.53812x ln (dm)     

Power function 

f c cu = 0.028x Rm1.9629xdm-

0.0155 0.850 11.17 14.05 

Power exponential 

function 

f c cu = 6.00468x 1.0486Rm 

0.824 12.43 15.33 

X e-o.0177xdm     

Complex exponential 

function 

f c cu = 0.032509x Rm1.941 

0.852 11.04 13.75 

x 10-0.00789xdm     

 

Rohit et al., (2012) experimentally investigated the 

flexural strength of plain and fiber reinforced high 

volume fly ash concrete (HVFAC) by destructive and 

non-destructive techniques. Experiments were 

conducted on M25, M30 and M35 mixes and poly 

carboxylate based super plasticizer was used. 

Compaction factor test and flexural strength tests 

were performed as destructive tests and UPV was 

performed as nondestructive test. Charts and graphs 

were plotted and the 

  

 

results showed that pulse velocity decreased with 

increase in the fiber content up to 3.2%. and polyester 

fiber showed significant gain beyond 28 days. The 

gain in the %age of fly ash exhibited a reduction in 

the percentage gain at different age of concrete. 

Regression yield analysis was carried out and 

following equations for prediction of flexural strength 

at 28 days for different samples were summed up as 

follows: 

 

Table10. Equations for prediction of flexural strength for UPV at 28 days (Rohit et al., 2012) 

Fiber/ Fly ash 50% 55% 60% 

    

0% fb= 0.0040-14.33 fb= 0.0040-13.34 fb=0.0020-6.183 

    

0.15% fb= 0.0080-14.80 fb= 0.0050-16.16 fb= 0.0010-2.130 

    

0.25% fb= 0.0030-9.162 fb= 0.0030-9.265 fb= 0.0020-5.425 
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Shariati et al., (2010) assessed the strength of RC 

structures through UPV and rebound hammer tests 

and a correlation between DT and NDT tests was 

established. Main members of an existing building 

including a column, beam and slab were tested by 

NDT. Regression analysis was done and calibration 

curves were drawn. Correlation between predicted 

and actual compressive strength of concrete was 

interpreted by plotting average rebound no/ultrasonic 

pulse velocity against compressive strength of each 

member. Results obtained from the experimental 

study showed that regression model achieved from the 

combination of two NDT methods was more precise as 

compared to the individual methods. Results also 

showed that rebound number method was more 

effective in forecasting the compressive strength of 

concrete than the UPV test method. 

 

Aydin and Saribiyik (2010) carried out experimental 

investigation to develop a relationship and correlation 

between rebound hammer test (NDT) and 

compression test (DT). Cube specimens of size 

15*15*15 cm and a no of core samples from different 

RC structures were tested. Rebound hammer test and 

compressive test was performed on the specimens. 

The curves were drawn and the best fit correction 

factors for concrete compressive strength were 

obtained through processing the correlation among 

the datasets. The results drawn from the investigation 

showed that use of rebound hammer test on existing 

buildings was not found suitable for evaluation of 

strength in old concrete. Results also showed that 

rebound hammer tests could be used alone as a 

reliable means to estimate the strength of concrete 

specimens if the needed calibrations were done. 

 

 

Table 11. Regression outputs for 28 and 90 days’ concrete specimens (Aydin and Saribiyik, 2010) 

28 days concrete 

specimens y = 11.61 A-52.033 R2=0.856 

90 days concrete 

specimens y = 16.674 A- 238.31 R2 = 0.9449 

 

III. CONCLUSION 

 

From the overview of various experimental studies 

and investigations following conclusions were made: 

 

• The comparative study showed that pulse velocity 

and rebound number increased with age of 

concrete and with increase of compressive 

strength. 

• Compressive strength or rebound number could 

be produced if only one of the values was known 

to us. 

• Results concluded that percentage difference 

between compressive strength by nondestructive 

and destructive testing was found out to be low 

for laboratory specimens. 

• Rebound hammer was proved to be the most 

simple and quick method of obtaining the 

compressive strength of concrete specimens. 

• The use of more than one non-destructive method 

would provide a better correlation, leading to 

predictable means of evaluation of strength in 

concrete. 

• Combined methods (ultra-pulse velocity and 

rebound hammer) were predicted to be more 

reliable in determination of compressive strength 

of various concrete specimens. 
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ABSTRACT 

 

This Study carried out on brick-filled reinforced concrete beams. The concrete just above neutral axis is less 

stressed where as the concrete below the neutral axis serves as a shear transmitting media. In RC beams less 

stressed concrete below neutral axis can be replaced by some light weight and low cost materials like light 

weight concrete, bricks etc. In this study partially utilized concrete of RC beam has been replaced by bricks, It 

will reduce the weight of the structure and also achieve the economy. Brick filled reinforced concrete beams 

acts like composite beams. We use method of initial functions for the analysis of brick filled RC composite 

beams Reinforced brickwork is also an alternative to reduce the use of concrete. The behavior of reinforced 

brick beams is similar to that of reinforced concrete beams. But in this type of structures large depth of sections 

obstructs the head room requirements. In such a situation RC beam is one of the alternatives, however, in RC 

beams strength of concrete lying near the neutral axis is not fully utilized. The concrete just above neutral axis 

is less stressed where as the concrete below the neutral axis serves as a shear transmitting media. Looking to the 

limitations of reinforced brick beams and RC beams, the concept of brick filled RC beams has been developed. 

Partially utilized concrete of RC beam has been replaced by bricks. In this way the economy of reinforced brick 

beams and strength of RC beams are tried to be combine in brick filled beams. The bond between brick and 

concrete layers at the brick concrete interface should essentially be very good. It should be ensured that no slip 

will occur between the two layers. 

Keywords: R Bricks, RC Beams, Concrete, Composite Beam, Light Weight Concrete. 

 

I. INTRODUCTION 

 

General 

Reinforced concrete is being used in most of 

construction activities. In recent days the problem 

faced by the construction industry is acute shortage of 

raw materials. Researchers have been investigating 

many alternative materials to suite the Indian scenario. 

Rice husk, saw dust, light weight aggregates, copper 

slag, fly ash, are some of the materials experimented. 

In the beams the concrete  below the neutral axis does 

not take any tension .Hence the replacement of this 

concrete can reduce the materials used for 

construction that physical conditions are verified for 

in filled beam .brick filled RC composite beams.  

 

A newly developed lightweight reinforced concrete 

(LSRC) section has been experimentally investigated 

section can be used either as beams or slabs .The 

section is made up of a reinforced concrete with 

lightweight block infill. LSRC developed LSRC 

members are suitable for large span construction due 

to the weight saving benefits and ease of construction. 

Sustainability means meeting the needs of the present 

generation without compromising the ability of future 

generations to meet their needs .Sustainability can be 
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achieved by reducing, reusing and recycling the waste. 

It also means moving towards green technologies and 

reduces emission ofCO2. Production of cement is also 

one of the main causes of man-made carbon dioxide 

emissions. Reduction of greenhouse gases and 

environmental pollution is great concerned for all of 

us. So the authors have to reduce the use of cement 

from concrete structure make concrete more 

sustainable and environment friendly. This can be 

done by replacing cement in concrete with larger 

amounts of supplementary cementing materials, or by 

replacing less stressed or unutilized concrete by other 

low cost and environment friendly materials like 

alternative aggregates, bricks etc 

 

SCOPE OF PROJECT 

As the day-by-day the use of cement is increase so 

that the section becomes costly. And production of 

cement contribute large amount of carbon dioxide in 

the air causes air pollution .so attempt is done to 

reduce the use of concrete so that cement also gets 

reduce and the section gets economical. And the 

concrete is replaced by lightweight materials.  

 

Objectives Of Work 

1. T0 study the behavior of in filled concrete beams  

2. To reduce the quantity of concrete required for 

section 

3. To reduce the cost of the section 

4. To reduce the dead weight of section 

5. Sustainability can be achieved by replacing the 

partially used concrete  

 

II. METHODS AND MATERIAL  

 

LIGHT WEIGHT MATERIAL THAT WE USED 

BRICKS 

Bricks remain one of the most important building    

materials in the country. Brick making is a traditional 

industry in India It has directly or indirectly caused a 

series of environmental and health problems.At a 

global level, environmental pollution from brick-

making operations contributes to the phenomena of 

global warming and climate change. 

 
Photo 1.  Bricks of Perfect Shape 

 

Table 1.  Specification of bricks 

Parameters Clay Bricks 

Block Density (kg/m3) 1900 

Compressive Strength (kg/cm2) 30 

Thermal conductivity (W/m.k) 0.184 

Water Absorption (%) 20% 

Drying Shrinkage (mm/m) No 

Shrinkage 

  

 

 
Photo 2. Cage of conventional beam setion 

 

 
Photo 3. Cage of brick in filled beams section 
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Photo 4. Compaction of beams 

 

CELLULAR LIGHT WEIGHT CONCRETE BLOCKS 

(clc)  

Light weight foamed concrete has become more 

popular in recent years owing to the tremendous 

advantages it offers over the conventional concrete. 

Modern technology and a better understanding of the 

concrete have also helped much in the promotion and 

use of light weight foamed concrete 

 

Advantages of c/c blocks  

1. It has excellent compressive strength in excess of 

regular clay bricks/solid blocks,gurantees min. 

compressive strength of 3N/mm2. 

2. Bending strength is 15 to 20% of compressive 

strength 

3. CLC bricks density is 750kg/m3 which reduces 

dead load structures. 

4. Huge saving in foundation and structure savings 

upto  30% on beam costs. 

5. Good earthquake resistance properties. 

6. Easy handling / faster construction. 

7. Huge saving of lab our 

8. It offers highest thermal insulation making cool 

summers and warm winters. 

9. Reduced air conditioning expenses. 

10. It is fire resistant. 

 

 
Photo 6. Compaction of cubes 

 

    
Photo 7. Cellular Lightweight Concrete blocks 

 

Technical Specifications 

Table 2. Specification of cellular lightweight blocks 

                  

Particulars 

Units             Sizes 

Size MM 760x200 

Thickness MM 200 

Compressive 

Strength 

N/MM2 <3 

Water 

Absorption 

% 12-15% 

Normal Dry 

Density 

Kg/M3 750 

Thermal 

Conductivity 

W/m0k 0.16 

Sound 

Absorption 

Db Upto 42 

Fire Resistance Hrs 4* 

Thermal 

Resistance 

M2-0k/w 0.46 

Heat 

Transmission 

Coefficient U 

W/m2-0k 2.13 
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Lightweight materials Replacement Zone 

The replacement zone in reinforced concrete beam, 

where concrete below neutral axis may be replaced by 

bricks was obtained with the help of stress block, used 

for limit state design of RC beams. 

 

 
Figure 1. Stress Block Parameters for RC beams 

 

 
Figure 2. Brick replacement zone in RC beams 

 

By equating total tension to total compression, Xu = 

(0.87 fy Ast)/ (0.36fckb) as per IS 456 2000 d’ = (2 x 

cover + diameter of bar ) d’ is the thickness of 

concrete layer available to maintain bond between 

steel and concrete. It is assumed the provision of 

thickness of concrete not less than the cover provided 

on each side of the tension reinforcement will satisfy 

the bond requirement. 

Brick replacement zone = D - (Xu + d’) 

 

 

 

TESTS ON MATERIALS 

All the ingredients used for preparation of the 

concrete, are thoroughly tested for their quality and 

physical properties in a well equipped laboratory 

attached to the plant for conformity to relevant Indian 

Standard Codes. The moisture probe determines the 

water content in the sand and aggregates. This 

accordingly helps in fixing the proportion of water to 

be added for the preparation of the mix. The sand 

being used is passed through the mechanized sieving 

system, before feeding for mixing. 

 

Trial mixes are carried out and tested to ensure that 

each and every batch of concrete coming out of the 

plant meets the parameters of client’s requirements. 

The sand being used is passed through the mechanized 

sieving system, before feeding for mixing. 

 

Cement  

Initial and final setting time of cement 

For finding out initial setting time, and soundness of 

cement, and strength a parameter known as standard 

consistency has to be used. The standard consistency 

of a cement paste is define as that consistency which 

will permit a vicat plunger having 10mm diameter 

and 50mm length to penetrate to a depth of 33-35mm 

from the top of the mould. 

 

Procedure 

1. Unless otherwise specified this test shall be 

conducted at a temperature of 27 + 20C and 65 + 

5% of relative humidity of the Laboratory. 

2. Prepare a paste of 300 grams of cement with 0.85 

times the water required to a give a paste of 

standard consistency IS: 4031 (Part 4) 1988. 

3. The time of gauging in any case shall not be less 

than 3 minutes not more than 5 minutes and the 

gauging shall be completed before any sign of 

setting occurs. 

4. Count the time of gauging from the time of adding 

water to the dry cement until commencing to fill 

the mould 
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5. Fill the vicat mould with this paste making it level 

with the top of the mould. 

6. Slightly shake the mould to expel the air. 

7. In filling the mould the operator hands and the 

blade the gauging trowel shall only be used. 

 

Initial Setting Time 

1. Immediately place the test block with the non-

porous resting plate, under the rod bearing the 

initial setting needle. 

2. Lower the needle and quickly release allowing it 

to penetrate in to the mould. 

3. In the beginning the needle will completely pierce 

the mould 

4. Repeat this procedure until the needle fails to 

pierce the mould for 5 + 0.5mm. 

5. Record the period elapsed between the time of 

adding water to the cement to the time when 

needle fails to pierce the mould by 5 + 0.5mm as 

the initial setting time. 

 

Final Setting Time 

1. Replace the needle of the vicat apparatus by the 

needle with an annular ring 

2. Lower the needle and quickly release. 

3. Repeat the process until the annular ring makes an 

impression on the mould. 

4. Record the period elapsed between the time of 

adding water to the cement to the time when the 

annular ring fails to make the impression on the 

mould as the final setting time. 

 

Precaution 

The time of gauging in any case shall not be less than 

3 minutes not more than 5minutes. 

 

III. LITERATURE REVIEW 

 

Introduction 

Theoretical and experimental work done and some of 

the experimental studies performed in this field are 

presented in following papers. 

 

Literature Review 

W.Godwin Jesudhason, Dr. G. Hemalatha(2014). The 

Experimental investigation criteria to replace the 

portion below the neutral axis of the beam with 

Expanded polystyrene sheet (EPS). Expanded 

polystyrene sheet is a waste material obtained from 

the packing industries. It has good flexibility property. 

Normally in beams failureoccurs by Bending, but by 

embedding EPS sheet in concrete, shear cracks only 

occur while loading. Whileconsidering weight criteria 

EPS embedded beam weighslesser compared to 

conventional beam.(1) 

 

Jain Joy, Rajesh Rajeev(2014) .The objective of the 

investigation is to develop a Reinforced Concrete 

Beam with hollow neutral axis which may replace the 

position of reinforced concrete beam in near future. 

However, in RC beams strength of concrete lying in 

and near the neutral axis is not fully utilized. So this 

un-utilized concrete is removed by replacing with any 

light-weight material. The material incorporated in 

the concrete beam is PVC pipe, which occupy the 

concrete volume in the neutral axis, where the 

compression and tension is zero thereby making the 

beam hollow. The properties of PVC is not been used 

since it is used only as a filler material in concrete. 

Specimens of solid RC beams and Hollow RC beams 

are cast and tested for four point flexure. Then the 

results are compared and the effects are studied. The 

self weight of this developed RC beams are expected 

to be reduced with the decrease in concrete volume 

hence proving the beams to be economical. (2) 

 

Patel Rakesh, Dubey S.K., Pathak K.K(2013).Observed 

that when the concrete below neutral axis is replaced 

by light weight materials such as bricks, clc blocks, 

Wooden blocks etc. so as  to make the section 

economic. The strength of the light infill  material is 

similar to the normal sections. Brick replacement zone 

is obtained with the help of stress block, used for limit 

state design of RC beams. Method of initial functions 

is used for the analysis of reinforced concrete brick 

filled composite beams. The method of initial function 
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(MIF) is an analytical method of elasticity theory. 

Moreover, by saving concrete we save cement which 

also reduces the green house gases emissions. In this 

way sustainability can be achieved.(3) 

 

S. B. Kandekar1, P. D. Dhake , M. R. 

Wakchaure(2013).A beam is a one dimensional 

(normally horizontal) flexural member which 

provides support to the slab and vertical walls. In a 

normal beam (simply supported) two zones generally 

arise, viz. compression zone at top and tension zone at 

bottom. As concrete is weak in tension, steel is 

introduced in the tension zone to take the tension, but 

as strength of concrete is ignored in tension zone with 

respect to compression zone. So logically no concrete 

is required intension side. But this concrete needs to 

be provided on tension side to act as strain 

transferring media to steel and maybe called as 

'sacrificial concrete'. If this concrete has no tension 

mere than strain transferring, then why to go for same 

grade of concrete which is used in upper zone? This is 

basic question which led to the idea of concrete grade 

reduction in tension zone for RCC beams to reduce 

construction cost.(4) 

 

Deepak Gowda. ,Dr. H. B. Balakrishna,(2012) carried 

out experimenting it on brick-filled reinforced 

concrete beams.. In RC beams less stressed concrete 

below neutral axis can be replaced by some light 

weight and low cost materials like light weight 

concrete, bricks etc. In this study partially utilized 

concrete of RC beam has beam replaced by some light 

weight and low cost materials like light weight 

concrete by bricks. This will reduced the weight of 

the structure. Brick filled reinforced concrete beams 

acts like composite beams.  Behaviour of reinforced 

concrete brick-filled beams is similar to that of 

reinforced concrete beams. Presence of bricks in the 

low stressed zone has not caused significant reduction 

in strength of reinforced concrete beams. It has been 

observed that the replacement of concrete by bricks in 

reinforced concrete beams does not require any extra 

labour time. Economy and reduction of weight in 

beams depends on the percentage replacement of 

concrete by bricks.(5) 

Arivalagan Soundararajan1, Kandasamy 

Shanmugasundaram (2010).This paper presents an 

experimental study of normal mix, fly ash, quarry 

waste and low strength concrete(brick-bat lime 

concrete) contribution to the ultimate moment 

capacity of square steel hollow sections. Fifteen 

simply supported beam specimens of 1200-mm long 

steel hollow sections filled with normal mix, fly ash, 

quarry waste and low  strength concrete and identical 

dimensions of hollow sections were experimented. 

Extensive measurements of such   material properties, 

strain and deflection were carried out. Theoretical 

studies of ultimate moment capacity of a beam 

specimen were also calculated in this study for 

comparison’s sake. These experimental investigation 

results showed that normal mix, fly ash, quarry waste 

and low-strength concrete enhance the moment 

carrying capacity of steel hollow sections. 

Furthermore, in these studies it can be found that 

normal mix, fly ash and quarry waste concrete can be 

used in composite construction to increase the flexural 

capacity of steel hollow sections.(6) 

 

M.R. Esfahania (2007) Presented the flexural 

behaviour of reinforced concrete beams strength and 

using Carbon Fibre Reinforced Polymers 

(CFRP)sheets. The effect of reinforcing bar ratio on 

the flexural strength of the strengthened beams is 

examined. Twelve concrete beam specimens with 

dimensions of 150 mm width, 200 mm height, and 

2000 mm length were costed and tested. Beam 

sections with three different reinforcing ratios, were 

used as longitudinal tensile reinforcement in 

specimens. Nine specimens were strengthened in 

flexure by CFRP sheets. The other three specimens 

were considered as control specimens. The 

width ,length and number of layers of CFRP sheets 

varied indifferent specimens. The flexural strength 

and stiffness of the strengthened beams increased 

compared to the control specimens.(7) 
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Al-Khaiat and Haque 1998The use of lightweight 

concrete in the construction industry has been gaining 

popularity in the past few decades. Although there 

have been many works done on the structural 

performance of lightweight aggregate concrete, these 

are mostly confined to naturally occurring aggregates, 

manufactured aggregates and aggregates from 

industrial by-products. If OPS concrete can be used 

for structural applications, it would not only 

beneficial towards the environment, but also be 

advantageous for low-income families as this concrete 

can be used for the construction of low cost houses, 

especially in the vicinity of oil palm plantations. For 

structural applications, the flexural behaviour of OPS 

concrete beams has to be closely scrutinised and 

clearly established. Therefore, this paper presents the 

results of anexperimental investigation on the flexural 

behaviour of reinforced OPS concrete beams. The 

beams were loaded incrementally until failure and 

their strength, cracking, deformation and ductility 

behaviour were examined.(8) 

 

Hunaiti (1997) conducted a study on the strength of 

composite sections with foamed and lightweight 

aggregate concrete. In this research, test specimens of 

square steel hollow sections and square sections filled 

withfoamed and lightweight concrete were used to 

investigate the contribution of these concretes to the 

strength of cross-sections of composite members. 

There are few studies covering steel hollow beams 

filled with normal concrete and lightweight concretes. 

Some studies considered only the lightweight 

concrete(lightweight aggregates were produced from a 

wide variety of raw materials including clay, shale, 

slate pumiceand pearlite) and foamed concrete filled 

steel hollows. From this study find moment carrying 

capacity of the filled section.(9) 

 

Govindan, P. and Santhakumar, A. R. (1984) 

Experimental study of brick filled reinforced concrete 

beam is done and it is observed that saving of 30% 

concrete is achieved The experimental programme is 

conducted on the beams with light weight brick core 

with ferrocement form. It is observed that beams 

achieved higher ultimate load when welded wire 

mesh is used in ferrocement forms.(10) 

 

 Remark  

By taking a review of papers mentioned above we 

conclude that the concrete below neutral axis is less 

effective in taking tension. So by using the materials 

which are light weight and having some tensile 

strength and less shrinkage we can replace the 

concrete below neutral axis. By this the use of 

concrete is less in half the section and the section 

become economical.  

 

IV.  RESULTS AND DISCUSSION  

 

We cast number of specimen for various test and their 

results are listed below. 

 

Compressive strength of M30 grade of concrete  

Table 3. Compressive strength of M30 grade cubes 

Sr.n

o 

Specime

n 

(Cubes) 

Compressive 

Strength(N/mm2

) 

Mean 

strength(N

/mm2) 

1 7 Days 14.3  

2 7 Days 15.7 14.63 

3 7 Days 13.9  

 

Costs  of Beam Sections  

Table 4. Cost Comparison A 

Sr.No Material Quantity 

(For 1 

Beam in 

KG) 

Rate 

(Rs 

per 

Kg) 

Amount 

(Rs) 

1 Cement 9.17 7 64.19 

2 Sand  23.24 1.13 26.26 

3 Coarse 

aggregate 

28.41 0.37 10.51 

 Total cost for one beam 100.96 

 Total cost for two beam 201.92 
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4.3 Weight of Beam Sections 

Table 5. Weight of beams sections 

Sr. No Description Weight 

in KN 

Weight 

in Kg 

1 Conventional 0.756 77.06 

2 Brick infilled 

beam 

0.735 74.92 

3 CLC block 

infilled beam 

0.639 65.13 

 

2. For Brick Infill Beam 

Table 6. Cost Comparison B 

Sr.n

o 

Material Quantit

y 

(For 1 

Beam in 

KG) 

Rate 

(Rs per Kg) 

Amount 

(Rs) 

1 Cement 5.04 7 35.28 

2 Sand 12.78 1.13 14.44 

3 Coarse 

aggregat

e 

15.62 0.37 5.77 

4 Brick 3 5 15 

 Total cost for one beam 70.49 

 Total cost for four beam 115.49 

 

Remark : The cost of conventional beam is    greater 

than cost of infilled beams . So it is beneficial to use 

the infilled in practice. 

 

V.   CONCLUSION 

 

Based on the results obtained in this study the 

following conclusions were drawn 

1. Behaviour of reinforced concrete infilled beams is 

similar to that of reinforced  concrete   beams. 

2. Presence of lightweight material in the low 

stressed zone has not caused significant reduction 

in strength of reinforced concrete beams. It has 

been observed that the replacement of concrete by 

lightweight material in reinforced concrete beams 

does   not require any extra labour or time. 

3. Economy and reduction of weight in beams 

depends on the percentage replacement of 

concrete by lightweight materials. 

4. The shear strength of infilled beam is more than 

design shear strength. 

5. The  ultimate moment carrying capacity of infilled 

than design ultimate moment. 

6. The infilled material can sustain more deflection. 

7. The cost of in filled beams is  less than 

conventional beams .So it can be practically used. 

8. The weight of the structure is reduced due to 

lightweight material. So the overall weight of the 

structure is reduced. 

 

Limitation 

1. Method consumed a little bit more time than 

conventional method. 

2. As rcc is the composite material, the bond 

between steel and concrete is not much  effective 

as in normal section. 

  

Future Scope of Project 

1. This type of beams is used in bridge girders as 

their dimensions are very large we can use it for 

more area below neutral axis. 

2. This can be used in the heavy precast members. 
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Design of R. C. C Overhead Water Tank 
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Nagpur, Maharashtra, India 

 

ABSTRACT 

 

The water tank is used to store water to tide over the daily requirements. Water tanks can be of different 

capacity depending upon the demand requirement of a municipal corporation. water which covers about 71% 

of the earth surface. This paper gives an overall designing procedure of an Overhead Circular tank using LIMIT 

STATE METHOD from IS-3370:2009. the crack width was also checked by a limit state of serviceability IS-

3370: 2009. It was observed that in case of limit state design cost required is less. Obviously, the circular water 

tank is more economical compared to the square tank. This paper gives, the theory behind the design of a liquid 

retaining structure, Elevated circular water tank with a domed roof, circular wall, top ring beam, flat base slab, 

and bottom beam are design with limit state method. 

Keywords: Economical Design, IS-3370:2009, Limit State Method, IS-456:2000, Circular Overhead Tank 

 

I. INTRODUCTION 

 

In the construction of concrete structure for the 

storage of water and other liquids the imperviousness 

of concrete is most essential Storage reservoirs and 

overhead tank are used to store water. This project 

gives in brief, the theory behind the design of liquid 

retaining structure,circular water tank with rigid base 

using limit state method.This report includes analyze 

and design circular water tank with rigid base. 

Elevated water tanks are one of the most important 

lifeline structures in earthquake prone regions. In 

major cities and also in rural areas elevated water 

tanks forms an integral part of water supply scheme. 

This study presents the evaluation of seismic forces 

acting on elevated water tank e.g. circular water tank 

with frame staging affected by different parameters 

viz., seismic intensity, different wind speeds. Indian 

Standards for the design of liquid retaining structures 

have been recently revised in the year 2009. The 

earlier version allowed the design of water retaining 

structures by Working Stress Method only, But the 

revision of the code allows the Working stress method 

as well as Limit State method for designing RCC water 

tanks. Elevated tanks are supported on staging which 

may consist of masonary wallls, R.C.C. tower or R.C.C. 

columns braced together. The w alls are subjected to 

water pressure. the base h as to carry the load of water 

and tank load. The staging h as to carry load of water 

and tank. The staging is also designed for wind forces. 

 

II.  AIMS & OBJECTIVES 

 

• To study the various forces acting on a water tank. 

Understanding the most important factors that 

plays    role in designing of a water tank. 

• To study the guidelines of design of water tank 

according to IS code and checking the design. 

• To know about the design philosophies of water 

tank design. 

• Preparing a water tank design which is 

economical and safe, providing proper steel 

reinforcement     in   concrete and studying its 

safety according to various codes. 
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III. MATERIAL & METHOD USE IN DESIGN 

 

• We know that water is essential for every living 

thing and ground source of water are not easily 

available so water is stored in various type tank so 

for designing of tank required better 

serviceability. 

• Dynamic analysis of liquid containing tank is a 

complex problem involving fluid-structure 

interaction. 

• Concrete mix weaker than M-20 is not used 

because of higher grade lesser porosity of 

concrete.   

• Minimum quantity of cement in concrete shall be 

not less than 30 KN/m3  

• Coefficient of expansion due to 

temperature=11×10-6/˚C 

• Coefficient of shrinkage may be taken = 450 × 10-

6 for initial and 200 × 10-6 for drying 

• Minimum cover to all reinforcement should be 20 

mm or the diameter of main bar whichever is 

greater.   

• An overhead liquid retaining structure is design 

using LIMIT STATE METHOD 

• Avoiding the cracking in the tank and to prevent 

the leakage and the component of tank can be 

design using LIMIT STATE METHOD (example:-

column, bracing, circular wall etc.).  Code using 

IS: 3370-PART 2-2009 

• IS: 456:2000 

 

A. Design requirement of Concrete  Structures 

In water retaining structures a d ense impermeable 

concrete is required therefore, proportion of    fine 

and course aggregates to cement shoul d be such as to 

give high quality concrete. Concrete mix weaker than 

M20 is not used. The minimum quantity of cement in 

the concrete mix shall be not less than 300 kg/m3.The 

design of the concrete mix shall be such that the 

resultant concrete is sufficiently impervious. Efficient 

compaction preferably by vibration is essential. The 

permeability of the thoroughly compacted concrete is 

dependent on water cement ratio. Increase in water 

cement ratio increases permeability, while concrete 

with low water cement ratio is difficult to compact. 

Other causes of leak age in concrete are defects such 

as segregation and honey combing. All joints should 

be made water tight as these are potential sources of 

leakage.The design and construction of container for 

storage of liquid have been covered by IS 3370 (Parts 1 

to 4), and this standard lays down the principles of 

design of staging for elevated liquid tanks All 

requirements of IS 456, IS 3370 (Part 1), IS 3370 (Part 

2) and IS 1893 Part 2 in so far as they apply, shall be 

deemed to form part of this standard except where 

otherwise laid down in this standard. Design report 

containing basis of design, method of structural 

analysis, detailed computation of loads, structural 

analysis, design calculations with sizes of members 

and reinforcement. 

B. Design With Member Analysis 

In the membrane analysis the member are assumed to 

act independent of the others. 

Hence individually all components of the structure 

are designed. 

The design of membrane analysis is carried as follows, 

      Consider, M30 concrete 

       HYSD Fe 415 bars 

 Intensity of wind pressure = 1200N/m2  

 Thickness of dome = 100mm 

 Bearing capacity = 180 KN/m2 

Let the diameter of cylindrical portion D = 15.91 m 

R = 7.95, h = height of cylindrical 

Rise h1 = 1.98 m 

Required volume = 1900 m3 

h = 9.54 m 

Allowing for free board; h = 0.3 m For top dome, the 

radius R1; 

By property of circle R1 = 15.82m 

 

DESIGN OF TOP DOME 

R1 = 15.82 m 
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Let thickness t1 = 100 mm = 0.1m  

Semi central angle(ɵ)= 30.180 Taking Live load = 1.5 

KN/m2 

Taking Dead load= 0.1× 25 

Pressure on top of dome p = 0.1 × 25000 + 1500 

  P = 4000N/m2 Meridional thrust at edge 

T1 =W×R/ 1+cosɵ 

T1 = 33.94KN 

Meridional stress =M.T/b. t = 33.94×103/1000×100 

 σ =0.34 < 5N/mm2 (safe), since stresses are within safe 

limit, provide nominal   reinforcement @ 0.3% 

Ast= 300mm2 

Provide 8mmØ steel bars at spacing 160mm 

Both circumferentially & meridionally 

 

Design of Ring Beam 

Calculation for hoop tension in ring beam  

Hoop tension = [meridional thrust] cosɵ× D/2 

 τ = 33.94×cos[30.18] ×15.19/2 

 τ = 233.39 KN 

 Calculation for area of main reinforcement  

 Ast = 233.39×103/150 

 Ast = 1555.93 mm2 

 Provide  4nos of steel bar [two at top and two at 

bottom] 

 Ø = 25mm 

 Provide 4bars  

 Ast =1963.49mm2 

 Calculation for size of ring beam 

 Hoop Tension /b2 + (m-1) ×Ast. provided 

 1.2= 233.39×103/b2 + (13.33-1) ×1963.49 

b=300m provide  ring beam  of size 300×300mm & 8 

mm Ø stirrups at 200mm c/c 

Design of circular wall  

T = 30H+50 

T = 400mm 

Calculation for maximum hoop tension 

H2/D.T = 9.842/15.91×0.345 

Hoop tension =17.64 

maximum hoop tension coefficient from table 

 0.68 at 0.7H 

maximum hoop tension = coefficient × w.h × D/2 

 Hoop tension= 0.68×10×7.84×15.91/2 

 Hoop tension =532.285 KN 

Calculation for maximum B.M 

H2/D.T = 17.64 

Maximum B.M coefficient from table (10) IS3370 

 Coefficient = - 0.0079 

 Maximum B.M = Coefficient × W × H3 

                   B.M = 0.0079×10×9.843 

                   B.M   = 75.26 KN.m 

                   B.M = 75.26×106 N.mm 

 Check for hoop tension 

 Ast for hoop tension = Hoop tension/ 

 τ = 532.28×103/150 

               Ast = 3548.53mm2 

τ = Hoop tension/b.T+(M-1)Ast 

τ = 532.28×103/1000×400+(13.33-1) ×3348.53 

τ = 1.36 N/mm2 >1.2 N/mm2 (hence unsafe) 

τ =1.19 > 1.2 N/mm2 (hence safe) 

Check for thickness of wall from B.M criteria 

Neutral axis constant (k) = 1/1+ 

                k=1/1+150/13033×7 

 lever constant (j) =1-k/3  

                           j =1-0.38/3 

                           j =0.87 

                           j = 7×0.38×0.81/2 

                           j  = 1.16 

B.M = Q.b.t2 

75.26×106 = 1.16×1000×t2 

                    t = 254.71 < t 

                    t = 254.71 < 360mm (hence ok)    

This provide T = 400 

                     T = 360mm  

Design of Reinforcement (Ast) 

To Find Minimum R/F for T=400mm 

Using IS 456:2000 

Y= 0.17%, Interpolation  

Astmin = 0.17%.b.T 

Astmin = 680mm2 

To Find Ast For Hoop Tension (i.e. ring reinforcement ) 

Ast = Hoop Tension /σst =532.28×103/150 

Ast= 3548.53mm2 >Ast min 

Provide hoop tension on both face of tank 

Hence, Ast for each face =1774.25mm2 

Let us provide 12mm ring bars 
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Spacing =60mm 

Thus provide 12mm ring @50mm c/c on each face 

To Find Ast For B.M (i.e. vertical steel bar for 

cantilever 

At Inner Face Ast = B.M / σst. j × t 

Ast=75.26×106/150×0.8×360 =1601.95mm2 

Povide this steel at inner face only using 12mm of 

vertical steel bars 70mm c/c 

Thus provie 12mmØ vertical steel bar @30mm c/c 

At outer face, distribution reinforcement 

Ast=Ast min=680/2=340mm2 Spacing =100mm 

 

Tank Floor Slab 

Tank floor slab in circular and fixed at the periphery 

to the circular ring beam 

Load on the circular slab =W 

W= (weight of water)+(self weight of slab assume as 

400mm thickness) 

W= (10×9.84) + (0.4×25) 

W= 98.4+10 

W=108.4 KN/m2 

Max. radial and circumferential moment  

Positive moment at centre of span is Mrp 

Mrp = (3/16 W.r2) =1284.59 KN.M 

-tive moment at support  

Mm = (W.r2/16) = (108.4×7.952/8)=856.39KN.M  

Circumferential moment is given by the relation  

Mc= (W.r2/16)=108.4×7.952/16=428.19KN.M  

Effective depth of slab is given by d 

Depth =  =  =1128.33mm 

Adopt depth =1150mm 

Reinforcement in circular slab 

Ast (centre of span) =[1284.59×106/190×0.89×1150] 

Ast =6605.76mm2 

Ast (support) =[856.39×106/150×0.89×1150] 

Ast =5578.18mm2 

              Ast (circumferential moment) = 

428.19×106/150×0.88×270 

Ast =12014.31mm2 

Provide 25mmØ bars at 70mm c/c, length 4m from 

support at top radically & circumferentially.  

 

Bottom beam 

Total load on bottom beam 

Weight of water = 1000KN 

Load from dome = 2πR.r.w 

                            = 399.86KN 

Weight of top ring beam = 0.30×0.40×25×π×16.31 

                                = 512.63KN 

Weight of cylindrical wall =π×16.31×0.4×9.54×25 

                                   = 4888.24K 

Weight of floor slab = π7.35×0.4×25 

                          = 249.76KN 

Weight of bottom beam = 0.4×0.6×π×16.31×25 

                               = 768.60KN 

Total vertical load = 7819.15KN 

                              = W/π. D =7819.15/π×16.31 

                              = 152.60KN/M 

Moment and shear force in beam 

+ve B.M of support = 0.00148W.B 

                                  = 920kN.M 

Live B.M of centre of support = 0.0075W.R 

                                                 = 466.21kN.M 

Torsion moment = 0.0015WR 

                            = 93.24kN.M 

Shear force at support = v 

                                 v = total load/2×no.of column 

                                 v = 7358/2×21 

                                 v = 186.17KN 

Shear force at section of maximum tension is given by 

V = [175.19-143.60×7.95×π×12.79/180] 

   = 83.37KN 

       Design of support section  

Bending moment (M) = 920KN.M  

Shear force (V) = 83.31 KN.M  

Effective depth = 1159.75mm 

Adopt (d) = 1200mm 

Overall depth = 1250mm 

Ast = = 5808mm2 

Provide 8mm bar of 32mm  

Ast = 6434mm2 

Spacing at 120mm 

τ = ( ) =  = 0.25  
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     (  =  = 0.89 

From table no.23 IS 456:2000 

=  

       provide minimum shear reinforcement 

  

       provide minimum shear reinforcement 

 1.10 10-3 

         0.3  1.10 

Design of centre at span section  

Bending moment (M) = 466.21KN.m 

Ast = ( ) = 2297.50mm2 

Minimum quantity of steel is obtained  

Ast = ( ) = ( ) 

Ast = 1474.70mm2 

Provide 3 bar of 32 mm Ø (Ast = 2412.74mm2) 

Design of section subjected to maximum tension and 

shear 

Torsion moment (T) = 93.24 KN.M  

Shear force (V) = 83.37 KN.M 

Bending moment (M) = 0 

Overall depth (D) = 1250mm 

       Width of section (b) = 600mm 

Ms = T  = 93.24  

                           = 96.32KN.m  

Me = (M + Ms) = (0+96.32) = 96.32KN.M  

Ast =  = 474.67mm2 

But minimum reinforcement is 1474.70mm2 

Provide 3 bar of 32mm  

Ve=V+1.6 (T/b) 

Ve=332.01KN 

τ=0.46 

As per Ast =0.20= 0.20<0.46 

Hence shear reinforcement are required use 12mm 

two legged stirrups with side cover of 25mm &50mm 

at     top and bottom 

 

Supporting Tower 

Loads on Column 

total load from ring beam=7819.15KN 

total load on each column=7819.15/21 =372.34KN 

self weight of column= 0.28×25×30=210KN 

taking dia. of column=600mm2 

area =0.28m 

self weightof braces=4×0.30×0.450×25×7.95=107.33KN 

total axial load on each column = tank empty=619.67-

1000/21 

                                                    =229.21KN 

tank full condition= on each 

column=372.34+14+107.33 

                                                           =619.67KN 

Size of bracing = (0.30×0.45)  

Wind force 

Intensity of wind pressure = 1.5  

Reduction coefficient for circular shape = 0.7  

Wind force on top of dome and cylindrical wall 

(including bottom ring beam ) 

         = 0.7×1.5×11.74×16.71 

         = 205.98KN 

Wind force in column = 21×0.6×30×1.8 

                                        = 680.4 KN 

Wind force on braces = (4×16×0.45×1.5) = 43.2 KN 

Total horizontal wind force = (205.98+378+43.2) = 

627.18 KN 

Assuming contra flexure point at mid height of 

column and fixity at the base  

The moment at the base of column is obtained  

M = (0.5×625.18×4.4) =1379.78 KN.M  

= moment at the base of column due to wind load 

= (205.98×31.74) + (378×21) + (43.2×21) 

=15383 KN. M 

V = Reaction developed at base of exterior column  

              M1 = +  

= 7.95cos = 6.88 m 

= 4.4× (6.88) = 208.27 

15383 = 1379.78 + ( × 208.27 

V = 462.58 KN 

Total load on column at base is obtained as 

P = (619.67 + 462.58) = 1082.25 KN 

Moment in each column at base is 

M = 1379.78/21 = 65.70 KN.M 

Eccentricity = e = (M/P) =  
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e= 60.70 mm 

Since, eccentricity is small direct stresses are 

predominant using 6 bars of 25mmØ equally spaced 

on all face 

     = (6×490.87) = 2945.24 mm2 

     = (282743.34 – 2945.24) + (1.5×20×2945.24) 

       = 368155.3 mm2 

     = ( ) + (2×1.5×20×3×490.87×1502) 

     =1.988×109 mm4 

     Direct compressive stress =  = (  

                                                    = 2.94 N/mm2 

      Bending stress = = (  

                                     = 6.60 N/mm2 

      Permissible stress in concrete is increased by 33.33 

percent while considering wind effects  

      Hence, ( < 1 

      Condition is not safe  

      Increase diameter by 100 mm 

      Adopt 700mm diameter of column and 10mmØ 

ties at 200mm. 

DESIGN OF BRACING  

               Moment in base = (2× moment in column × 

sec300) 

               = (2×65.70×1.15) 

               = 151.11 KN. m 

              Section of brace = d (0.30×0.45) 

                           b = 350 mm 

                           d = 400 mm 

               Moment of resistance of section is given by 

              = (0.897×300×4502)/106 

              =54.07 KN. M  

              Balance moment =  = (M - ) 

              = (151.11 – 54.07) =97.04 KN. M 

= (  = 653.01 mm2 

= (     = 1339.40 mm2 

= (653.01+1339.40) = 1992.41 mm2 

Provide 6 bar of 22mmØ   ( =2280.8mm2) 

Length of brace = (2×7.95×sin30) = 7.95m 

Maximum shear force is brace  

= (  = (  = 38 KN 

= (  = (  = 1.6 

From table 23 of IS: 456, = 0.43 N/mm2 

Since, <  Provide nominal shear reinforcement 

using 8mm diameter 2 legged stirrups. 

 

IV. CONCLUSION 

 

Storage of water in the form of tanks for drinking and 

washing purposes, swimming pools for exercise and 

enjoyment, and sewage sedimentation tanks are 

gaining increasing importance in the present day life. 

For small capacities we go for rectangular water tanks 

while for bigger capacities we provide circular water 

tanks.Design of water tank is a very tedious method. 

Particularly design of under ground water tank 

involves lots of mathematical formulae and 

calculation. It is also time consuming. Hence program 

gives a solution to the above problems.There is a little 

difference between the design values of program to 

that of manual calculation. The program gives the 

least value for the design. Hence designer should not 

provide less than the values we get from the program. 

In case of theoretical calculation designer initially add 

some extra values to the obtained values to be in safer 

side. 
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ABSTRACT 

 

The raw materials of concrete consist of cement, sand and crushed aggregates. Partial replacement of these raw 

materials by waste products may decrease the cost, reduce the energy consumption and also reduce the 

environment pollution. Wastes can be used to produce new products or can be used as admixtures so that 

natural sources are used more efficiently and the environment is protected from waste deposits. Fly ash can be 

used as filler materials and helps to reduce the total voids content in concrete and metakaoline can be used as 

admixtures/additive in concrete. The use of steel dust in concrete is desirable of benefits such as useful disposal 

of a byproduct, reducing of river sand consumption and increased strength. However, the use of steel dust leads 

to a reduction in the workability of concrete. In this project the flyash, metakaoline and steel dust waste are 

utilized as a replacement with cement and fine aggregate in concrete mix, the size of the concrete cube is 

150mm×150mm×150mm  and they were tested with different mix proportions of 0%, 10%, 20%, for flyash, 

metakaoline and 30%, 40% for steel dust In this study, the main constituents of the concrete cube are Ordinary 

Portland Cement, Fine aggregate and the replaced material. However, This paper deals with the idea of finding 

suitable proportions of steel dust, flyash and metakaoline that could be related in attaining the target strength 

of concrete. Experiments were conducted to find the compressive strength of concrete for M25 grade, with 

OPC 43 grade of OPC cement. Based on the test results, can be conclude that combine use of steel dust and fly 

ash and metakaoline can be shown improved or decrease the strength in concrete and also preserve the 

environment.  

Keywords: Flyash, Metakaoline, Steel Dust, Partial Replacement 

 

I. INTRODUCTION 

 

GREEN concrete has nothing to do with color, It is a 

concept of using eco-friendly materials in concrete, to 

make the system more sustainable. Green concrete is 

very Often and also cheap to produce, because for 

example, waste products are used as a partial 

substitute for cement, charges .India there is large 

quantity  of  industrial waste generated , so it is very 

difficult to disposed off  all these waste for land fill 

and incineration due to lack of space available and it is 

harmful for environment. Since the utilization of 

these waste becomes very necessary. So we are trying 

to utilize these  waste products  as a partially 

replacement of cement and fine aggregare  in concrete. 

Today construction cost is very high with using 

routine material like cement, fine aggregate and 

coarse aggregate. This study includes use of different 

waste material as a partial replacement of cement and 

fine aggregate. It is a concept of using eco-friendly 

materials in concrete, to make the system more 

sustainable. In India, large amount of fly-ash and steel 

dust is generated in thermal power plants and steel 

plant respectively with an imperative blow on 

environmental and living organism. The use of fly-ash, 

metakaoline and steel dust in concrete can reduce the 

consumption of natural resources and also diminishes 

the effect of pollutant in environment. In recent 
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studies, many researchers found that the use of 

additional cementitious materials like fly-ash, 

metkaoline and steel dust in concrete is economical 

and reliable. India is 2nd largest cement market 

country in the world after china, both in production 

and consumption. As of FY17, a total of 575 

operational cement plants in the country has Capacity 

of 460 MTPA as of December 2017. This process is 

responsible for 5 to 8 percent of all carbon dioxide 

(CO2) emissions worldwide. 

 

II. OBJECTIVE 

 

 In this project objective is to study the influence of 

partial replacement of fly-ash, metkaoline and steel 

dust in concrete subjected to different curing 

environments. In India, large amount of fly-ash, steel 

dust is generated in thermal power plants and steel 

plant with an imperative blow on environmental and 

living organism. The use of fly-ash and steel dust in 

concrete can reduce the consumption of natural 

resources and also diminishes the effect of pollutant in 

environment. The problem arising from continuous 

technological and industrial development is the 

disposal of waste material, the utilization of waste 

material in concrete, not only can reduce the cost of 

construction, but also proves to be a safest method of 

its disposal. To reduce the CO2 emission in cement 

plant, reduce cost of the construction material and 

also reduce waste disposal problems of industries and 

wastes material and which are turned into a valuable 

by products and reduce the environmental pollution.  

This project deals with the idea of finding suitable 

proportions of steel slag, flyash and metakaoline that 

could be related in attaining the target strength of 

concrete. 

III. LITERATURE SURVEY 

 

Fattuhi and Hugle (1987) In his  presentation stated 

that different cement pastes and concrete mixes were 

prepared using ordinary Portland cement and 

subjected to sulphuric acid attack. The main 

parameters investigated included w/c ratio (and 

cement content) and age of the cementitious materials. 

102 mm cubes were immersed in a channel containing 

an approximately 2% solution of continuously flowing 

sulphuric acid. The changes in weight with time for 

each cube were determined continuously up to a 

maximum exposure period of 50 days. The results 

indicated that the deterioration of the cubes for this 

high acid concentration decreased with a decrease in 

the cement content. The effect of age was slightly 

more significant for cement paste than for concrete 

cubes.   

 

Fareed Ahmed Memon et al (2010) in this study 

concrete cube are made with OPC (Ordinary Portland 

Cement) and with different configurations of fly-ash 

by replacing cement and fine aggregate.  To achieve 

the aim of this study, total 81 concrete cubes were cast.  

Among 81 cubes, 9 cubes were made with normal 

concrete, 36 cubes were made by replacing 25, 50, 75 

and 100% of fine aggregate with fly-ash and 36 cubes  

were made by replacing 10, 25, 50 and 75% of cement 

with fly ash. The cubes were 6”X6” in crosssection, 

and the mix design was aimed for 5000 psi.  After 

proper curing of all 82 cubes, they were tested at 3, 7 

and 28 days curing age.  The cubes were tested in 

Forney Universal Testing Machine. The compressive 

strength of concrete cubes made by replacing 100% 

fine aggregate by fly-ash was higher than the concrete 

cubes made with OPC at all 3, 7 and 28 days curing 

ages. On the other hand, the compressive strength of 

concrete cubes made by replacing 50 and 75% of 

cement by fly-ash were quite lower than the concrete 

cubes made with OPC at all curing ages. 

 

Alvin Harison et al (2014) conducted a peculiar study 

on the utilization of materials which can fulfill the 

expectations of the construction industry in different 

areas. In this study cement has been replaced by fly-

ash accordingly in the range of 

0%,10%,20%,30%,40%,50%,60%by weight of cement 

for M-25 mix with 0.46 water cement ratio. Concrete 

mixtures were produced, tested and compared in 

terms of compressive strength. It was observed that 
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20% of replacement of Portland pozzolana cement 

(PPC) by fly-ash strength is increased marginally 

(1.9% to 3.2%) at 28 days and 56 days respectively. It 

was observed that upto 30% replacement of PPC by 

fly-ash strength is almost equal to the referral 

concrete after 56 days. PPC gained strength after 

56days curing because of slow hydration process. 

 

Jian Tong Ding (2002) investigated the MK or SK on 

the workability, strength, shrinkage and resistance to 

chloride penetration of concrete were investigated 

and compared in this study. For the given mixture 

proportions, MK offers better workability than does 

SF. As the replay\cement level was increased, the 

strength of the MK – modified concrete increased at 

all ages. The increase in the strength was similar to 

that of the SF – modified concrete. The incorporation 

of the both MK and SF in concrete can reduce the free 

drying the free drying shrinkage and restrained 

shrinkage cracking width. The initial cracking 

appeared earlier in the SF- and MK- in concrete can 

reduce the chloride diffusion rate significantly, with 

the SF concrete performing somewhat better. 

 

Patil (2012) studied the compressive strength of 

concrete increases with increase in HRM content up 

to 7.5%. Thereafter there is slight decline in strength 

for 10%, 12% and 15% due excess amount of HRM 

which reduces the w/b ratio and delay pozzolanic 

activity. The higher strength in case of 7.5% addition 

is due to sufficient amount of HRM available to react 

with calcium hydroxide which accelerates hydration 

of cement and forms C-S-H gel. The 7.5% addition of 

high reactivity metakaolin in cement is the optimum 

percentage enhancing the compressive strength at 28 

days by 7.73% when compared with the control mix 

specimen. The 7.5% addition of high reactivity 

metakaolin in cement is enhanced the resistance to 

chloride attack. The compressive strength of concrete 

incorporated with 7.5% HRM is reduced only by 

3.85% as compared with the reduction of strength of 

control mix specimen is by 4.88%. The 7.5% addition 

of high reactivity metakaolin in cement is also 

enhanced the resistance to sulfate attack. The 

compressive strength of concrete incorporated with 

7.5% HRM is reduced only by 6.01% as compared 

with the reduction of strength of control mix 

specimen by 9.29%. The present study deals with the 

compressive strength, split tensile strength and 

flexural strength for cement replacement by 

metakaolin based concrete. 

 

R.Srinivasan, K.Sathiya & M. Palanisamy reported on 

"Experimental investigations in developing low cost 

concrete from paper industry waste". Over 300 million 

tons of industrial wastes are being produced per 

annum by chemical and agricultural process in India. 

These materials pose problems of disposal and health 

hazards. The wastes like phosphor gypsum and red 

mud contain obnoxious impurities which adversely 

affect the strength and other properties of building 

materials based on them.  

 

A Balwaik & SP Raut reported on "Utilization of waste 

paper pulp by partial replacement of cement in 

concrete". The use of paper-mill pulp in concrete 

formulations was investigated as an alternative to 

landfill disposal. The cement has been replaced by 

waste paper sludge accordingly in the range of 5% to 

20% by weight for M-20 and M-30 mix. By using 

adequate amount of the waste paper pulp and water, 

concrete mixtures were produced and compared in 

terms of slump and strength with the conventional 

concrete.  

 

IV. CONCLUSIONS FROM LITERATURE 

 

In concrete cement can be replaced with 10% to 20%  

Flyash  with maximum increase in strength beyond 

starts decreases. 10% to 20% cement  replacement by 

Metakaolin is superior to all other mixes.The increase 

in Metakaolin content improves the compressive 

strength and split tensile strength up to 10% to 20% 

cement replacement. Compressive strength and 

workability increased with increase in steel slag 

content. Fine aggregate with 30% to 40% replacement 
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showed better mechanical properties in the hardened 

state. Compressive strength increased upto 30% of 

replacement with steel dust, and then decreased at all 

ages. 

V. METHODOLOGY 

 

Experimental program and Mix Proportions 

Concrete mix design for the mix design procedure 

given in IS: 10262 were followed with minor 

modification for M25 grade for a target mean strength 

of 31.6 MPa. Taking into considerations, the 

minimum requirements for cement, fine aggregate 

and coarse aggregate content in kg/m3 of concrete for 

M25 is 438 kg/m3,812 kg/m3 and 1033 kg/m3 

respectively. In the present experimental investigation 

on fly-ash, metakaoline and steel dust has been used 

as a partial replacement of cement and fine aggregate 

as an additional ingredient in concrete mixes. The 

effect of adding different percentages of fly-as (10%-

20% of cement), metkaoline (10%-20% of cement) 

and steel dust (30%-40% of fine aggreagte) has 

additional material to concrete mixes on their 

compressive strength were studied.  

 

Casting  of Cube  

The standard size of cube is 150 mm. Cubes of 150 

mm size are suitable for concrete having a nominal 

maximum aggregate size 10mm to 20 mm. After the 

sample has been remixed, immediately fill the cube 

moulds and compact the concrete, either by hand or 

by vibration. Any air trapped in the concrete will 

reduce the strength of the cube. Hence, the cubes 

must be fully compacted. However, care must also be 

taken not to over compact the concrete as this may 

cause segregation of the aggregates and cement paste 

in the mix. This may also reduce the final compressive 

strength. Immediately after making the cubes they 

should be marked clearly. This can be done by writing 

the details of the cube in ink on a small piece of paper 

and placing on top of the concrete until it is 

demoulded.  

 

 

Curing 

The minimum period for curing concrete to attain 

maximum strength is 28 Days. The period for curing is 

7 days, 28 days and 45 days. From the above graph, it 

is clear that concrete attains 50% of its design strength 

when it cured for 3-7 Days. 75% of Compressive 

strength achieved in 14 days and 90% of strength by 

28 days as time goes on the strength increase gradually. 

Early strength of concrete is more important, and it is 

responsible for the ultimate strength of concrete. We 

should do proper curing as per the environment 

condition, type of member, etc. Maintaining the 

proper temperature also plays an important role in 

concrete as mentioned, it should not be cooler than 

5deg C. It is recommended to keep concrete moist for 

28 days. Nowadays Due to lack of time, the curing can 

be achieved by following modern techniques in 14-20 

Days. But it is always recommended to keep concrete 

moist for at least 14 days. As per IS 456 – 

2000 concrete should not be cured less than 7 days for 

OPC 

 

Testing  

Compressive Strength Test  a digital compressive 

testing machine is used for determine the compressive 

strength of hardened concrete as per the requirements 

of IS 516-1959 using standard 150mm cubes. The test 

was conducted on 150mm x 150mm x 150mm cube 

specimen at 7, 28, and 45 days. The sample cubes were 

placed in the testing machine. Loading were applied 

on the sample until the sample fails, where the 

reading started to decline. The test was repeated 

conducted on another two more cubes and the value 

was taken as the average.  
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Figure 1. compressive testing machine 

 

Workability test by Slump test Concrete slump test or 

slump cone test is to determine the workability or 

consistency of concrete mix prepared at the laboratory 

or the construction site during the progress of the 

work. Concrete slump test is carried out from batch to 

batch to check the uniform quality of concrete during 

construction. The slump test is the most simple 

workability test for concrete, involves low cost and 

provides immediate results. Due to this fact, it has 

been widely used for workability tests since 1922. 

 

Experimental Analysis 

To study and compare the behavior of concrete using 

flyash, metakaoline and steel dust  as partially 

replacement of cement and fine aggregate 

experimental investigations as mentioned were carried 

out on concrete samples for their strength and 

properties. The concrete samples were cast with mix 

1:1.85:2.35. The tests were carried out after  7,  28, 45 

days of the casting of concrete specimen. Summary of 

the test result for concrete mixes with partially 

replacement of fine aggregate using steel dust and the 

partially replacement of cement with flyash and 

metakaoline as recorded.  

 

 

 

 

VI. MATERIALS USED 

 

Flyash 

Fly ash is one of the residues generated in the 

combustion of coal. Fly ash is generally captured from 

the chimneys of coal-fired power plants, and is one of 

two types of ash that jointly are known as coal ash; 

the other, bottom ash, is removed from the bottom of 

coal furnaces. Depending upon the source and makeup 

of the coal being burned, the components of fly ash 

vary considerably, but all fly ash includes substantial 

amounts of silicon dioxide (SiO2) (both amorphous 

and crystalline) and calcium oxide (CaO), both being 

endemic ingredients in many coal bearing rock strata. 

About 43 percent is recycled and often used to 

supplement Portland cement in concrete production. 

 

Chemical Properties of cement and Fly Ash 

Table 1 

Properties Cement  Flyash 

Ca O 63 12.9 

Si O2 34 44.5 

Al2 o3 5.5 21.1 

SO3 1.92 7.87 

Na2o - 6.25 

K2O 0.48 0.8 

Specific 

gravity 

3.15 2.1-3.0 

 

 
Figure 2. Flyash 

 

 

Metakaoline 

Meta kaolin is not a by-product. I t is obtained by the 

calcinations of pure or refined Kaolinite clay at a 

temperature between 6500 C and 8500 C, followed by 
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grinding to achieve a finesse of 700-900 m2/kg. It is a 

high quality pozzolonic material, which is blended 

with cement in order to improve the durability of 

concrete. When used in concrete it will fill the void 

space between cement particles resulting in a more 

impermeable concrete. Meta kaolin, is a relatively 

new material in the concrete industry, is effective in 

increasing strength, reducing sulphate attack and 

improving air-void network. resulting in an increased 

strength and reduced porosity and therefore improved 

durability.  

  

Chemical Properties of Cement and Metakaolin 

 

Table 2 

Properties Cement % Metakaolin % 

Silica (SiO2)  34 54.3 

Alumina Al2O3 5.5 38.3 

Calcium oxide CaO 63 0.39 

Ferric oxide Calcium 

oxide (Fe2O3) 

4.4 4.28 

Magnesium oxide 

(MgO) 

1.26 0.08 

Potassium oxide 

(K2O) 

0.48 0.50 

Sulphuric anhydride 

(SO4) 

1.92 0.22 

Specific gravity 3.15 2.5 

 

 
Figure 2. Metakaoline 

 

 

Steel Dust 

Slag is a partially vitreous by-product of the process of 

smelting ore, which separates the desired metal 

fraction from the unwanted mass. slag is usually a 

mixture of metal oxides and silicon dioxide. Ground 

granulated slag is often used in concrete in 

combination with Portland cement as part of blended 

cement. Ground granulated slag reacts with water to 

produce cementitious properties. Concrete containing 

ground granulated slag develops strength over a 

longer period, leading to reduced permeability and 

better durability. Since the unit volume of Portland 

cement is reduced, this concrete is less vulnerable to 

alkali-silica and sulphate attack. 

 

Chemical Properties of cement and Steel dust 

 

Table 3 

Properties Cement Steel dust 

Al2O3 5.5 21.4 

CaO 63 0.32 

Fe2O3 4.4 64.35 

MgO 1.26 0.17 

SiO2 34 13.21 

MnO - 0.06 

Specific 

gravity 

3.15 2.68 

 

 
Figure 3. steel dust 

 

 

Cement 

Ordinary Portland Cement (43 grade) conforming to 

IS IS 8112 : 2013 was used for the experimental work. 

Laboratory tests were conducted on cement to 

determine specific gravity, fineness, standard 

consistency, initial setting time, final setting time and 

compressive strength. In this work 10%-20% of 

cement was replaced by fly ash and metakaoline. 

Specific gravity of cement was 3.15. 

 

Fine Aggregate 

Tests were done according to IS 2386 (part 3):1963.  M 

sand passing through 4.75mm sieve conforming to 

zone II as per IS 383:1970 was used for the experiment. 
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The properties of fine aggregate are,Specific gravity 

2.61 and Fineness modulus 2.97. 

 

Coarse Aggregate 

Coarse aggregate used in this study were 20mm 

nominal size, and were tested as per the Indian 

Standard Specifications IS 383:1970. Its physical 

properties and sieve analysis results are shown in 

Table 3.5 and 3.6 respectively. The particle size 

distribution curve in Figure 3.4 shows that the coarse 

aggregate belongs to the standard zone. 

 

VII. EXPERIMENTAL INVESTIGATION 

 

In the present experimental investigation on fly-ash, 

metakaoline and steel dust has been used as a partial 

replacement of cement and fine aggregate as an 

additional ingredient in concrete mixes. The effect of 

adding different percentages of fly-as (10%-20%), 

metkaoline (10%-20%) and steel dust (30%-40%) has 

additional material to concrete mixes on their 

compressive strength were studied.   

 

VIII. TEST RESULTS & DISCUSSION 

 

The test was conducted on 150mm x 150mm x 150mm 

cube specimen at 7, 28, and 45 days. The sample cubes 

were placed in the testing machine. Loading were 

applied on the sample until the sample fails, where the 

reading started to decline. The test was repeated 

conducted on another two more cubes and the value 

was taken as the average.(IS:516-1959) 

 

The mix proportion design and compressive test result 

after 7 and 28 days are presented in Table. 

 

Mix design-1.  (flyash  + steel powder) 

 

 

Mix 

desi

gn 

 

OPC     

Cem

ent  

with 

replace

d 

FA 

repla

ced 

with 

steel 

dust 

Compre

ssive 

strength 

after 7 

days in 

N/mm2 

Compre

ssive 

strength 

after 28 

days in 

N/mm2 

 Flya

sh 

Metaka

oline 

   

M-1 - - - 20.55 28.11 

M-2 - - 30 24.00 28.44 

M-3 - - 40 16.66 29.33 

M-4 10 - - 22.44 28.66 

M-5 20 - - 18.11 26.11 

M-6 10 - 30 24.88 28.22 

M-7 10 - 40 16.22 28.11 

M-8 20 - 30 16.33 24.22 

M-9 20 - 40 14.44 27.72 

 

 

 
Graph. 1.0 Compressive strength results of Fly-ash and 

steel dust in concrete 

 

Mix design-2. (metakaoline  + steel powder) 

 

 

Mix 

desi

gn 

OPC    

Cem

ent  

with 

replace

d 

FA 

repla

ced 

with 

steel 

dust 

Compre

ssive 

strength 

after 7 

days in 

N/mm2 

Compre

ssive 

strength 

after 28 

days in 

N/mm2 

 Flya

sh 

Metaka

oline 

   

M-

10 

- - - 20.55 28.11 

M-

11 

- - 30 24.00 28.44 

M-

12 

- - 40 16.66 29.33 

M-

13 

- 10 - 24.22 29.33 

M-

14 

- 20 - 25.11 33.11 

M-

15 

- 10 30 22.55 28.55 

M-

16 

- 10 40 16.00 29.30 
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M-

17 

- 20 30 17.22 30.11 

M-

18 

- 20 40 20.00 31.22 

 

 

 
 

Graph. 2.0. Compressive strength results of 

metakaoline and steel dust in concrete 

 

Mix design-3. (flyash + metakaoline + steel powder) 

 

 

Mix 

desi

gn 

OPC     

Cem

ent  

with 

replace

d 

FA 

repla

ced 

with 

steel 

dust 

Compre

ssive 

strength  

after 7 

days in 

N/mm2 

Compre

ssive 

strength 

after 28 

days in 

N/mm2 

 Flya

sh 

Metaka

oline 

   

M-

19 

10 10 - 24.88 28.66 

M-

20 

20 20 - 22.11 29.77 

M-

21 

10 20 - 21.11 28.31 

M-

22 

20 10 - 16.11 30.66 

M-

23 

10 10 30 22.77 27.33 

M-

24 

10 10 40 22.33 28.33 

M-

25 

20 20 30 16.00 29.77 

M-

26 

20 20 40 20.98 28.22 

M- 20 10 30 17.66 29.33 

27 

M-

28 

10 20 40 23.11 30.22 

M-

29 

10 20 30 20.11 28.22 

M-

30 

20 10 40 16.66 28.33 

 

 

 
Graph. 3.0. Compressive strength results of Fly-ash, 

metakaoline and steel dust in concrete 

 

 

IX. CONCLUSIONS 

 

1. The compressive strengths of concrete (with 0%, 

10% and 20%, weight replacement of cement with 

Flyash and 0%, 30% and 40% weight replacement 

of fine aggregate with steel dust) cured in water 

for 7,  28 days indicate that at 10% replacement of 

flyash and 40% replacement of steel dust there is 

increase in strength and beyond that the strengths 

decreased, also the combined mix of flyash  10% 

of cemet  and steel dust 40% of fine aggregate 

increase in compressive strength beyond that the 

strengths decreased 

2. The compressive strengths of concrete (with 0%, 

10% and 20%, weight replacement of cement with 

metakaoline and 0%, 30% and 40% weight 

replacement of fine aggregate with steel dust) 

cured in water for 7,  28 days indicate that at 20% 

replacement of metakaoline and 40% replacement 

of steel dust there is increase in strength and 

beyond that the strengths decreased, also the 

combined mix of metakaoline 20% of cement and 

steel dust 40% of fine aggregate increase in 

compressive strength beyond that the strengths 

decreased 

3. Fine aggregate with 40% replacement with steel 

dust showed better mechanical properties in the 
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hardened state. Compressive strength increased 

upto 40% of replacement with steel dust, and then 

decreased at all ages. The combined mix of flyash 

10% of cement, metakaoline 10% of cement  and 

steel dust 40% of fine aggregate increase in 

compressive strength at 28th day 

 

X. REFERENCES 

 

[1]. A.H.L.Swaroop, K.Venkateswararao, and Prof P 

Kodandaramarao (2013), Durability Studies On 

Concrete With Fly Ash & Ggbs, International 

Journal of Engineering Research and 

Applications (IJERA), Vol. 3, Issue 4, pp.285-

289.  

[2]. Alvin Harison, Vikas Srivastava and Arpan 

Herbert (2014), Effect of Fly Ash on 

Compressive Strength of Portland Pozzolona 

Cement Concrete, Journal of Academia and 

Industrial Research (JAIR), Vol 2, Issue 8, pp 

476-479.  

[3]. Sabir B.B, Wild S, Bai J, "Metakaolin and 

calcined clay as pozzolans for concrete :a 

review" Cement and concrete composite 23 

,(2001),pp.441-454. 

[4]. Jian-Tong Ding and Zongjin Li "Effects of 

Metakaolin and Silica Fume on Properties of 

Concrete" ACI Materials Journal/July-August 

2002,pp.393-398 

[5]. Badogiannis E, Papadakis V.G., Chaniotakis E, 

Tsivilis S, "Exploitation of poor Greek kaolins: 

Strength development of metakaolin concrete 

and evaluation by means of k-value" Cement 

and Concrete Research 34 (2004),pp.1035–1041. 

[6]. S.Tanveer Hussain, K.V.S Gopala Krishna Sastry 

" Study of strength properties of concrete by 

using micro silica and nano silica" in IJRET, 

eISSN: 2319-1163 | pISSN: 2321-7308, Vol-3, 

Issue: 10, Oct-2014.  

[7]. Mohammad Panjehpour, Abang Abdullah, 

Abang Ali, Ramazan Demirboga "A review for 

characterization of silica fume and its effects on 

concrete properties ". 

[8]. Aman Jatale, Kartiey Tiwari, Sahil Khandelwal 

(2013) - "Effects on Compressive Strength When 

Cement is Partially Replaced by Fly Ash" IOSR 

Journal of Mechanical and Civil Engineering, e-

ISSN 2278-1684, Vol. 5, pp 34-43. [ 

[9]. Justice J.M, Kennison L.H, Mohr B.J., Beckwith 

S.L, McCormick L.E, Wiggins B., Zhang Z.Z, 

and Kurtis K.E, "Comparison of Two 

Metakaolins and a Silica Fume Used as 

Supplementary Cementitious Materials" SP- 

228(Volume1&2) Seventh International 

Symposium on Utilization of High-

Strength/HighPerformance Concrete, 

June(2005),SP228. 

[10]. P.S.Kothai and Dr.R.Malathy (2014), Utilization 

of Steel Slag in Concrete as a Partial 

Replacement Material for Fine Aggregates, 

International Journal of Innovative Research in 

ScienceEngineering and Technology, Vol 3, 

Issue 4, pp 11585-11592. 

[11]. Parvati V. K and Prakash K.B (2013), Feasibility 

Study of Fly Ash as a Replacement for Fine 

Aggregate in Concrete and its Behaviour under 

Sustained Elevated Temperature, International 

Journal Of Scientific & Engineering Research, 

Vol 4, Issue 5, pp 87-90.   

 
 



IJSRSET1518 | Published 16 March 2019 | January-February-2019 [ 5 (6) : 273-277] 

 

   National Conference on 'Advances in Engineering, Technology and Applied Sciences' - NCAETAS-2019 

© 2019 IJSRSET | Volume 5 | Issue 6 | Print ISSN : 2395-1990 | Online ISSN : 2394-4099 

 

 

273 

A Review on Fuzzy Keyword Matching for Search Through Encrypted Data in 

Cloud Computing 
Anushree Charde, Revati Khodke, Utkarsha Thakare, Tejas Gandole, Saurabh Dhale 

Computer engineering, Bapurao Deshmukh College of Engineering, Wardha, Maharashtra, India 

 

ABSTRACT 

 

Cloud computing is now days booming data store for users.  Users intend to store data on the cloud so as to 

reduce the burden on the system and saving their capital investment towards the management of data. As there 

is millions of users’ uses cloud storage data has to be stored in secured or an encrypted form before outsourcing 

to the cloud. Because cloud computing allows a user to store and retrieve the data from anywhere and on any 

type of the device according to the users need. This transformation or manipulation of data at cloud gives rise to 

several security issues as data is going to be accessed by the user on the internet. In general sense the user may 

often misspell the keywords while searching for a particular file. In our solution to this, we are using N-gram 

algorithm to quantify keywords similarity and develop two advanced techniques such as based-trie traverse 

searching scheme. The paper reviews the concept of fuzzy keyword search over encrypted data using cloud 

computing and the algorithms and mechanisms utilized for it. 

Keywords: Cloud Computing, Fuzzy Keyword Search, Encryption Technique 

 

I. INTRODUCTION 

 

Day by day we are utilizing the digital documents and 

stepping up into the big data era, terabytes of data is 

getting produced worldwide per day. Users, business 

analysts and other entities that use systems are getting 

attracted by cloud computing for its vast and scalable 

storage or computing resources, low cost and the 

payment policy which charges as per your storage 

goes.  

 

Variety of users can access and share information 

stored in the cloud independent of locations. The 

outsourced data may contain very sensitive 

information such as e-mails, company financial data, 

government documents, Personal Health Care records, 

facebook  photos and business documents [9]. The 

cloud storage facility have various privacy issues so, 

cloud clients tends to encrypt the data before 

outsourcing it to the cloud. This encryption of data 

obviates the searching based data utility [4] and hence 

the need of various mechanisms and algorithms to 

search over encrypted data appears. 

 

Moreover, in Cloud Computing, data owners may 

share their outsourced data with a large number of 

users. The individual users might want to only 

retrieve certain specific data files they are interested 

in during a given session. One of the most popular 

ways is to selectively retrieve files through keyword-

based search instead of retrieving all the encrypted 

files back which is completely impractical in cloud 

computing scenarios. Such keyword-based search 

technique allows users to selectively retrieve files of 

interest and has been widely applied in plaintext 

search scenarios, such as Google search [11]. 

 

By integrating the trapdoors of keywords within the 

index information, effective keyword search can be 

realized while both file content and keyword privacy 
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are well-preserved. Although allowing for performing 

searches effectively and securely, the existing 

searchable encryption methods do not suit for cloud 

computing scenario since they support only exact 

keyword search. 

 

For any effective practical searching utilization of the 

key idea, a user should be allowed to search using the 

fuzzy keywords i.e. the user supposed to type the 

misspelled words as keywords to search for the 

particular file on stored on the cloud.  

 
Figure 1.  Architecture of fuzzy keyword search [7] 

 

Although a client has mistaken to type the keyword 

but system should present it with the correctly spelled 

name of the files which are closest to match with the 

keywords that has been typed by the user in search. In 

this paper we focus on fuzzy keyword a matching 

technique which is supposed to be a non-trivial part 

in searching through encrypted cloud data. 

 

The rest of paper is organized as follows: Section II 

presents Literature review that describes some 

necessary background for the techniques used in this 

paper. Section III  introduces the proposed system and 

the algorithms that are going to be the part of our 

proposed system. Finally Section IV concludes the 

paper. 

II. LITERATURE REVIEW 

 

we have gone through the various mechanisms and 

techniques imposed by some authors. We come up 

with several techniques that we can apply to do our 

work better. Here is some related information that can 

be applied to the system described above,    

 

Wen-Chung Kuo et al. [1] proposed that cloud 

computing is a trending data storage house in the 

networking industry. Storing data in the cloud can 

raise  the storage overhead and reduce the costing of 

both hardware and software for the users. However, 

the clients cannot trust the cloud storage in the sense 

of security and privacy. So, there is a need of 

encryption of data before outsourcing to the cloud, 

There are some encryption techniques that supports 

exact keyword search. This paper provides the fuzzy 

keyword searching techniques for encrypted data.  

 

Fang Zheng Li et al. [2] this paper elaborates the 

various techniques for searching  the fuzzy words 

encountered by the users. The top-k algorithm has 

been employed in this paper for searching the results 

of the precision queries. Experiment results show that 

average precision and average recall are good enough 

to correspond to actual situation when query sets are 

come from normal school fuzzy sets. 

 

Dr. Nanendra Shekokar et al. [3] proposed that With 

the increased rate of growth and adaptation of cloud 

computing, daily, more and more sensitive 

information is being centralized onto the cloud. For 

the protection of valuable proprietary information, 

the data using keywords but these techniques account 

for only exact keyword search. This makes paper we 

focus on secure storage using Advance Encryption 

Standards (AES) and information retrieval by 

performing fuzzy keyword search on this encrypted 

data. The AES is used to encrypt the files that are 

going to be outsourced .In the proposed solution, we 

exploit edit distance to quantify keywords similarity 

and develop an efficient technique for constructing 

fuzzy keyword sets, which focus on reducing the 

storage and representation overheads. 

 

M A Manazir Ahsan et al. [4] proposed that, user like 

business entities, researchers are getting attracted 

towards the cloud storage. Though, cloud provides 

scalable data storage utility most users are not 

comfortable to store data on the cloud for security 
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purpose. However, existing schemes suffer either from 

efficient handling of multi-letter errors or cannot 

distinguish anagrams. In this paper, we propose a 

scheme for fuzzy keyword search on encrypted data 

concentrating on fuzzy word matching among 

dictionary words. Our proposed scheme construct a 

transformed keyword (monogram set) based on each 

letter and its position in the word, which enables to 

find out original word from its typo secured with 

maximum similarity metric. As a similarity metric, we 

have chosen a modified version of Jaccard similarity 

which ensures maximum similarity for the closest 

word possibly the original one. Our experiment also 

suggests the applicability of our scheme. 

 

Jing Chen et al. [5] in this paper that motivated by 

privacy preservation requirements for outsourced data, 

keyword searches over encrypted cloud data have 

become a hot topic. Compared to single-keyword 

exact searches, multi-keyword fuzzy search schemes 

attract more attention because of their improvements 

in search accuracy, typing mistakes, and user 

experience in general. However, existing multi-

keyword fuzzy search solutions are not sufficiently 

efficient when the file set in the cloud is large.. In this 

framework, a novel two-stage index structure is 

exploited to ensure that search time is independent of 

file set size. The multi-keyword fuzzy search function 

is achieved through a delicate design based on the 

Gram Counting Order, the Bloom filter, and the 

Locality-Sensitive Hashing index.  

 

III. PROPOSED WORK 

 

Implementation of fuzzy keyword search : 

consider a scenario where a private enterprise would 

like to centralize its data. Files are encrypted using 

AES and outsourced to cloud storage. At the same 

time the information is stored in a FILE INDEX: 1.File 

ID.  2. Keywords 3. File Name. We derive out fuzzy 

keyword sets from this FILE INDEX using N-GRAM 

algorithm and JACCARD coefficient to calculate the 

keywords similarity. To avoid enumerating all fuzzy 

keywords, and thus reducing the search space, we 

eliminate keywords with JACCARD coefficient 

smaller than our threshold value.. Search results are 

ranked according to our proposed weighted ranking 

function. These fuzzy keywords sets are associated 

with their respective file identification. On the fuzzy 

keyword sets generated, the trap-door function is 

applied. The keyword trapdoors and file ID’s are now 

outsourced to cloud storage. 

 

GRAM – BASED TECHNIQUE: 

Another efficient technique for constructing fuzzy set 

is based on grams. The gram of a string is a substring 

that can be used as a signature for efficient 

approximate search. While gram has been widely used 

for constructing inverted list for approximate string 

search, we use gram for the matching purpose. We 

propose to utilize the fact that any primitive edit 

operation will affect at most one specific character of 

the keyword, leaving all the remaining characters 

untouched. In other words, the relative order of the 

remaining characters after the primitive operations is 

always kept the same as it is before the operations.   

 

For example, the gram-based fuzzy set SCASTLE, 1 for 

keyword CASTLE can be constructed as 

{CASTLE, CSTLE, CATLE, CASLE, CASTE, CASTL, 

ASTLE}. 

 

ADVANCE ENCRYPTION STANDARD 

AES is an encryption algorithm used for encryption of 

files that are going to be outsourced . The 4x4 matrix 

of bytes made from 128-bit input block is referred to 

as the sate array. Before any round-based processing 

for encryption can begin, input state is XORed with 

the first four words of the schedule. The importance 

of fuzzy search has received attention in the 

realisation of plaintext searching for information 

retrieval. This problem was addressed by allowing 

user to search relevant information based on 

approximate string matching. It seems possible for one 

to directly apply these string matching algorithms to 

the context of searchable encryption by computing 
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the trapdoors on a character base within alphabets. 

However, this simple construction suffers from 

dictionary and statistical attacks due to lack of 

privacy-preserving encryption methods. Among the 

searchable encryption techniques, most of those 

works are focused on efficiency improvement and 

formalization of security definitions. Searchable 

encryption’s first construction was proposed by Song 

et al, in which each word in the document is 

encrypted independently under a special two-layer 

encryption construction. Goh proposed views Bloom 

filters for constructing the indexes for data files to 

achieve more efficient search Chang et al And 

Curtmola et al both proposed similar approaches, in 

which a single encrypted hash table index is built for 

the whole of file collection. In this, each entry 

consists of the trap-door of a keyword and an 

encrypted set of file identifiers whose corresponding 

data files contain the keyword. A complementary 

approach was presented by Bonehet alas public-key 

based searchable encryption scheme 

 

JACCARD ALGORITHM 

this paper proposed the similarity measurement 

method between words by deploying Jaccard 

Coefficient. Technically, we developed a measure of 

similarity Jaccard with Prolog programming language 

to compare similarity between sets of data. 

Furthermore, the performance of this proposed 

similarity measurement method was accomplished by 

employing precision, recall, and F-measure. Precisely, 

the test results demonstrated the awareness of 

advantage and disadvantages of the measurement 

which were adapted and applied to a search for 

meaning by using Jaccard similarity coefficient. A 

measure of similarity of the search words. The 

determination of the association between two words 

with Jaccard coefficient. Jaccard index is a name often 

used for comparing similarity, dissimilarity, and 

distance of the data set. 

 

 

 

N-GRAMS ALGORITHM 

N-Grams is a word prediction algorithm using 

probabilistic methods to predict next word after 

observing N-1 words. Therefore, computing the 

probability of the next word is closely related to 

computing the probability of a sequence of words.  

 

Simple (Unsmoothed) N-grams  

The simplest probabilistic model for word prediction 

can be assigning equal probability to each word. So 

suppose that there are N words in a language, then the 

probability of any word following another word 

would be 1/N. However, this approach ignores the fact 

that some words are more frequent than the others in 

languages.  

 

An improvement to the model above would be 

assigning the probability of a word wi following the 

word wi-1 is the probability of the word wi itself. For 

example, word “the” occurs 7% in Brown corpus, and 

“rabbit” occurs at a frequency of 1/10.000. Then, for 

any word, the probability of the next word being 

“the” is %7. However, this ignores that in some 

contexts, occurrence of the “rabbit” after a word is 

much more probable than occurrence of “the”. For 

instance, “rabbit” following the word “white” seems 

much more logical than the word “the” following 

“white”. 

IV.  CONCLUSION 

 

The paper studies the various searching techniques for 

the encrypted cloud data. The paper gives information 

about the limitations of previously available searching 

techniques that ere suitable for searching plaintext 

data and not to the cloud scenarios. The techniques 

that we have studied like N-gram, Jaccard, AES are 

efficient and yet privacy preserving as well as easy to 

implement. 

 

We have presented the various security and data 

utilization issues in cloud storage related to available 

searching techniques. 
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The various issues that has been overcome are 

keyword privacy, index privacy, query privacy, fine 

search, scalability, index Security, efficiency. 
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ABSTRACT 

 

In today’s era, particularly within the young generation the craze to ride bike is increasing. The middle class 

family prefers to buy two wheeler over a four wheeler because of their low price. That’s why the number of 

two wheelers on the road is increasing. Currently accidents are most important problem which is faced by a 

rider. Sometimes riders have to loss their lives because of no one at the place where accident occurs to inform 

to the family members and ambulance. To overcome this problem we built a helmet.  A smart helmet could be 

a special plan that makes bike driving safer than before. This is often enforced victimization GSM and GPS 

technology. The operating of this sensible helmet is extremely easy, vibration sensors are placed in numerous 

places of helmet wherever the chance of touching is a lot of that is connected to microcontroller board. Thus 

once the rider crashes and therefore the helmet hit the bottom, these sensors sense and offers to the 

microcontroller board, then controller extract GPS information victimization the GPS module that's interfaced 

thereto. Once the information exceeds minimum stress limit then GSM module mechanically sends message to 

motorcar or relations. 

Keywords: Helmet, sensors, GPS, GSM, Microcontroller, Arduino 

 

I. INTRODUCTION 

 

It is a well-known fact that young generation prefers 

bikes and motorcycle over four wheelers. A survey 

indicates that more than 70% of the riders avoid 

wearing helmet without any specific reason.  

 

The idea of developing this work comes from our 

social responsibility towards society. In many 

accidents that occur around us, there is a huge loss of 

life [1]. In keeping with a survey of Asian country, 

there are around "7500" folks die on roads annually 

that occur because of bike accidents. There are varied 

reasons for accidents like not having adequate ability 

to drive, defective 2 wheelers, rash driving, "drinking 

and driving", etc. Nearly 1/2 cut folks die because of 

lack of treatment in correct time. There might reasons 

for this like late arrival of motorcar, nobody at the 

place wherever accident happens. Therefore, it's vital 

that there ought to be a facility to attenuate the when 

effects of those accidents.  

 

A thought of finding some solution to resolve this 

problem come up with this idea of giving information 

about accident as soon as possible and in time ! After 

all time matters a lot. 

 

The idea of this work is to give information about the 

rider wearing the helmet or not, whether the rider 

drunken or not and also, he met with an accident it 

gives an information about location where he is met 

with an accident through GSM module to mobile 

numbers family members, so I have chosen GSM 

technology to give the information by sending SMS, 

using GSM module which has SIM card slot to place 

the SIM and send SMS. Sending SMS alone can’t help 

the driver, if we send and an 2 SMS saying that 

accident had occurred where the ambulance will 
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come without knowing the location of the accident. 

So to trace out the location where exactly accident 

occur using GPS module, and gives to microcontroller, 

then it sends the SMS which contains the latitude and 

longitude of an area to family members mobile 

numbers For this we use GPS module to extract the 

location of the accident, the GPS data will contain the 

latitude and longitude values using which we can find 

the accurate position of the accident place. 

 

 
Figure 1. Percentage of accident due to different 

transportation mode (2015) 

 

A. Objective 

1. Force the riders to wear their helmets.  As per the 

law and to maximize the survivability of the rider 

in case of an accident, wearing helmet is must. If 

the rider isn’t  wearing his helmet, he should not 

be able to start his two wheeler.  

2. Detect accidents reliably by removing false 

positives. The threshold for acceleration change to 

be classified as an accident should be suitable. Too 

high a threshold would discard the accidents and 

too low a threshold would lead to false positives.  

3. Report accidents to authorities and to the assigned 

emergency contact. The notification should also 

have the location of the accident so that help can 

be sent immediately. 

4. Consolidate and plot the accidents on a map to 

prevent future accidents by identifying accident 

hot-spots. This is done with the help of Google 

maps.  

5. Sending SMS from GSM module to mobile phone. 

 

II. PROPOSED SYSTEM 

 

At the time of accident, the method to intimate and 

locating the place of the victim could be a bit 

troublesome task that's to be discovered. The 

credentials of the victim square measure unknown 

that is tedious throughout crucial moments for the 

individuals at the accidental spot. the most motive of 

the project is to style AN IOT detection and coverage 

system. The distinctive feature of the system is to find 

the victim and report the accident with the relevant 

info to ambulances and his involved individuals to 

produce a fast medical care to the victim. A 

Microcontroller chip is employed and a novel code is 

programmed during this module to attain this 

practicality. Vibration sensors square measure 

interfaced with the Microcontroller chip that senses 

the vibration frequency of the accident. A most stress 

limit of the vibration threshold is programmed within 

the module. The GPS module is connected to the 

Microcontroller and everyone this square measure 

embedded within the helmet. The GPS module is 

useful for the relations and therefore the friends, to 

trace the victim’s location. Figure 2.1 describes the 

data flow of the system. 

 
Figure  2. Data Flow Diagram 

 

A. Proposed Architecture 

The report describes the epitome of a wise helmet that 

aims to observe and report accidents occurring in 2 

wheelers. Microcontroller interfaced with measuring 

instrument and GSM module and cloud service 

infrastructures square measure utilized to attain the 

ultimate objectives of notification and coverage. The 

helmet is developed in a way to detect an accident in 

two wheelers and send the geographical co-ordinates 

of the accident to the emergency authorities and the 

emergency contacts of the victim. A 6-axis 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

280 

accelerometer is mounted on the helmet which 

continuously monitors the acceleration levels of the 

helmet. When an accident is detected due to 

inconsistent acceleration levels and exceeds the 

threshold, it gathers the GPS co-ordinates from the 

GPS module and sends a message to the emergency 

authorities’ web server which then sends an 

emergency message to the assigned emergency contact 

of the victim. 

 
Figure 3. Architecture of System 

 

B. Technical Studies 

Hardware Requirements  

• Microcontroller 

• Vibration Sensor 

• Alcohol Sensor 

•   GSM Module 

• GPS Module 

• Solar Cell 

Software Requirements   

• Programming in “C” using keil software. 

• RIDE Compiler 

• Microcontroller 1.2 Software 

 

Table 1. Components 

Sr. 

No. 

Component Quantity Rating 

1. Microcontroller 1  

2. Pressure Sensor 1  

3. Vibration Sensor 1  

4. Alcohol Sensor 1  

5. Temperature 

sensor 

1  

6. GSM module 1 900 MHz 

7. GPS module 1 2.4GHz 

8. RF Transmitter 1 47 MHz 

9. Solar cell 1 6 volt 

10. LCD Display 1  

11.  LED 1  

 

I) Microcontroller 

This is the core of the device, an inexpensive and 

simply offered and programmable Arduino NANO 

clone, with Atmega 328. It provides restricted process 

capability, however it's enough for our purpose. It’s 

little, and compact, that is a crucial issue as a result of 

the complete hardware must be fitted within a 

helmet. When the device is started for the first time, 

the application prompts to calibrate the helmet. Upon 

calibrating, the calibrated values of the accelerometer 

are stored in the microcontroller’s ROM. This is used 

to calculate the ‘tilt’ of the helmet while riding the 

motorbike. The microcontroller performs other 

operations as shown in the flowcharts later in this 

section. 

 
Figure 4. Microcontroller chip 

 

II) GPS Module 

The Global Positioning System (GPS) may be a 

satellite-based navigation system that is employed to 

sight the placement wherever the accidents are going 

to be taken place. It detects the line of longitude and 

Latitude values of specific place and sends it to GSM 

module. It works all told weather. It additionally 

helps to see different units like speed, distance, time, 

etc. There are three pins of GPS module that is 

employed during this project. Receiver pin of GPS is 

connected to the transmitter pin of GSM module and 

Transmitter pin of GPS is connected to the receiver 

pin of GSM module and third pin is connected to Vcc. 

 
Figure 5. GPS MODEM available in local market 
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III) GSM Technology  

GSM (Global System for Mobile communication) may 

be a digital mobile telephone system that's wide 

utilized in Europe and different elements of the 

planet. GSM uses a variation of your time division 

multiple access (TDMA) and that the foremost wide 

used of the 3 digital wireless telephone technologies 

(TDMA, GSM and CDMA). GSM abbreviates as 

international System for Mobile communication. It’s 

accustomed establish association between a laptop and 

GSM system. It includes customary interfaces like 

RS232, USB, etc. 

 
Figure 6. GSM MODEM available in local market 

 

IV) Gas Sensor (MQ3)  

This detector is employed to sight alcohol content in 

biker’s breath. It runs on voltage offer of 2-3.3V. It 

needs heater voltage with operative temperature of -

10 to seventy degrees C. Its heater consumption is a 

smaller amount than 750mW. Its dimensions are 

sixteen.8mm in diameter and nine.3mm tall while not 

pins. It’s a high sensitivity and quick interval. 

                    
Figure 7. MQ3 Sensor 

 

V)  Vibration Sensor  

This detector buffers an electricity electrical device. 

Because the electrical device is displaced from the 

mechanical neutral axis, bending creates strain inside 

the electricity part and generates voltages. The 

Vibration detector Detector is meant for the safety 

apply once Vibration detector Alarm acknowledges 

movement or vibration, it sends a symbol to either 

board Developed a replacement form of Omni-

directional high sensitivity Security Vibration 

Detector with Omni-directional detection. 

 

VI)  Solar Cell  

A photovoltaic cell, or solar cell, is associate device 

that converts the energy of sunshine directly into 

electricity by the electrical phenomenon result, that 

may be a physical and natural phenomenon. it's a 

variety of sensing element, outlined as a tool whose 

electrical characteristics, like current, voltage, or 

resistance, vary once exposed to lightweight. 

Individual photovoltaic cell devices is combined to 

make modules, otherwise called star panels. In basic 

terms one junction element photovoltaic cell will 

manufacture a most open-circuit voltage of roughly 

zero.5 to 0.6 volts.  

 

III. IMPLEMENTATION 

 

 
Figure 8. Vibration sensor 

 

Here we connect the Arduinowith a vibration sensor. 

For that we install a vibration sensor with aArduino. 

Arduino coded with Arduino Software. After we note 

down the observations of vibration senser. Up to the 

range of vibration is from 0 to 1023. The lowest range 

is 0 and highest range is 1023. 

 

 
Figure 9. Reading of Vibration sensor 

 

 

IV. CONCLUSION 

 

As the final a part of this project, we'd wish to say 

that- “Without correct action at correct time, danger a 
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waits North American nation with a much bigger 

face”. We have a tendency to should act on time once 

an individual is abraded. We have a tendency to 

should watch out of person the method it means that 

it's meant. Otherwise, a valuable life should be lost 

we'd like to grasp however precious lives of 

individuals are and what importance first-aid carries 

in saving this precious lives. The proposed work offers 

a solution to this problem by introducing accident 

detection and reporting system aiming to save at least 

half the lives that are lost due to bike accidents In 

future, this method may well be enforced for lock 

protection and for different safety functions. It may 

even be enforced to manage the speed of the vehicle 

and to forestall the rider from over dashing by passing 

the data to the rider’s family. The early detection and 

reporting will account to the responsibility of saving 

many lives. 
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ABSTRACT 

 

Understudy record by and large contains individual data about specific individual alongside photo. To 

distinguish any understudy, we need some recognizable proof in regards to individual. By and large the quality 

and goals of the recorded picture sections is poor and hard to identify a face.  To solve such issue, we are 

creating a computer program. Recognizable proof should be possible from numerous points of view like unique 

finger impression, eyes, DNA and so forth. One of the applications is face identification. The programmed 

participation the board will supplant the manual technique, which takes a ton of tedious and hard to keep up. 

There are many biometric processes, in that face recognition is the best method. In this paper we will portray 

the participation without human obstruction. In this strategy the camera is settled in the classroom and it will 

catch the picture, the appearances are identified and after that it is perceived with the database and finally the 

attendance is marked. 

Keywords : Face Detection and Recognition, Open CV, Principal Component Analysis (PCA) 

 

I. INTRODUCTION 

 

Maintenance of student’s attendance is the most 

difficult task in various institutions. Every institution 

has its own method of taking attendance such as using 

attendance sheet or by using some other biometric 

methods. But these methods consume a lot of time. 

Mostly attendance is taken with the help of 

attendance sheet given to the faculty members. This 

consumes a lot of work and time. We do not know 

whether the authenticated student will be responding 

or not due to interference of noise or lack of 

concentration. Calculation of attendance is another 

major task which may cause manual errors. 

Exceptions may occur, the participation sheet may 

end up lost or stolen by a portion of the understudies. 

To overcome such troubles we are in need of an 

automated attendance management system. 

 

Face recognition has many advantages compared to 

that of the other biometric methods. Some other 

biometric methods follows certain restrictions i.e. 

there should be some voluntary action involved that 

object should stand straight in front of the camera or 

should press their finger on touchpad to give the 

biometric whereas in our technique there is no action 

involved because the camera takes the picture far 

away and with the help of these we easily recognize 

the faces. Face detection involves detecting candidate 

regions in an image that are possible faces. Next step, 

Face recognition involves identifying the student by 

comparing the detected face with the stored images 

and then classifies or recognizes his/her identity. Even 

though there are no standard algorithms for face 

recognition of faces there some classification 

technique for face recognition like Principal 

Component Analysis, Linear Discriminant Analysis, 

Support Vector Machine, etc. In final step ones the 
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student is recognized, his/her attendance is mark in 

excel sheet. 

 

There are few disadvantages to overcome with the 

help of automatic attendance management which does 

not consume time and the date is not lost until we 

erase the data. This method is most efficient in this 

day. 

II.  SYSTEM ARCHITECTURE  

 

Our proposed “automatic attendance using face 

detection” is comprised of numerous operational 

modules which are essential for the key operations in 

the system. Each module holds a specific functionality 

regarding the database and the datasets consisting of 

images and excel sheets which are processed into the 

system architecture. The system have the following 

operational flow and it is shown by the figure given 

below. 

 
Figure 1. Flow diagram of the proposed analysis 

system 

 

The flow diagram above represents the various 

modules in which the data is being processed at the 

time of operation.  

 

III. LITERATURE REVIEW 

 

Maintenance of student’s attendance is the most 

difficult task in various educational institutions. 

Attendance can be maintained by using various types 

of techniques. Kawaguchi [1] proposed a lecture 

attendance system with a new method called 

continuous monitoring, with the student's attendance 

marked automatically by the camera which captures 

the photo of a student in the class. These techniques 

can consume a lot of work & time. 

 

V. Shelu and A.Dika, [2] proposed a real-time 

computer vision algorithm in automatic attendance 

management system. The system uses a non-intrusive 

camera that can capture images in the classroom and 

compares the extracted face from the captured image 

with the database inside the system. This system also 

uses a machine learning algorithm which is usually 

used in computer vision. In addition, Haar classifier is 

used to train the images from the camera. The face 

captured by the camera then converted to greyscale 

and the image is put to subtraction process. The image 

then stored on the server to be processed later. 

 

N. Kar,.[3] proposed an automated attendance 

management system using facial recognition 

technology that used the principal component analysis. 

This system uses two libraries which are OpenCV, a 

computer vision library, and FLTK (light toolkit). 

Both libraries help the development of the system, for 

example, OpenCV supports algorithm and FLTK is 

used to design the interface. In this system, there are 

two processes, namely, request matching and adding a 

new face to the database. In request matching, the 

first step is opening the camera and capturing the 

photo, then the face is extracted from the image. The 

next step is recognizing the face with the training data 

and projecting the extracted face onto the principal 

component analysis. The final step is displaying the 

face that closely matched the acquired image. The 

Haar cascade method then performed to the image to 

find the object in the image in different window size. 

The next step is storing the image into the database, 

then learning the face, and followed with an 

application of principal component analysis algorithm. 

The final step is storing the information inside the 
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face XML file. The system is focused on the algorithm 

to improve the face detection from acquired images or 

videos. 

The proposed system uses Recognition technique. 

Photometric Recognition system is a technique which 

overcomes the above limitations of the previous 

methods. Photometric technique which is an 

Arithmetical strategy, can serves us discovering image 

processing which is also referred to digital processing. 

This system proposes a batch of pictures prepared & 

are underscored dependent on the improvement of 

the pictorial data for human collaboration. Thus, the 

single pictures are compared to the selected image 

from the database. The images acquired can be treated 

as two dimensional or three dimensional. Hence 

image processing is more popular in the today’s 

generation. This is because of its availability of 

computer, graphics software, large memory size, its 

supports for surveillance and security purpose etc.  

We can come to the conclusion that this is the 

foremost & supreme technique which can erect & 

multiply the automated attendance management 

system. The various system proposed by the authors. 

An Author proposed that a lecture a lecture 

attendance system with a new method called 

continuous monitoring, with the student’s attendance 

marked automatically by the camera which captures 

the photo of a student in the class. The system has a 

simple architecture with only using two cameras 

installed on the wall of the class. The first camera is 

the capturing camera used to capture the student 

image in the class and the second camera is sensor 

camera used to capture the student image in the class 

and the capturing camera will snap the student image. 

The system then compares the picture taking from the 

capturing camera and images in the database. This 

process is done repeatedly to complete the attendance 

marking process. 

An Author proposed a smart attendance marking 

system that combines two different algorithms, 

principal component analysis, and artificial neural 

network. The study is able to solve the problem or 

learn from the input data and the expected value. This 

system also uses back propagation algorithm combined 

with mathematical function. The result shows that the 

system is able to recognize the faces in various 

environments. 

An Author proposed a system which implements 

automatic attendance using facial recognition. The 

system can extract the object in the face such as the 

nose or mouth by using MATLAB with principal 

component analysis (PCA). The system designed to 

resolve issues of attendance marking system such as 

the time-consuming issue. Hence automatic 

attendance can be applied using facial recognition and 

using MATLAB software integrated with facial 

recognition technique. 

 

An Author proposed an automated attendance 

management system using facial recognition 

technology that used the principal component analysis. 

This system uses two libraries which are OpenCV, a 

computer vision library, and FLTK (light toolkit). 

Both libraries helps the development of the system, 

for example, OpenCV supports algorithm and FLTK is 

used to design the interface. In this system, there are 

two processes, namely, request matching and adding a 

new face to the database. In request matching, the 

first step is opening the camera and capturing the 

photo, and then the face is extracted from the image. 

The next step is recognizing the face with the training 

data and projecting the extracted face onto the 

principal component analysis. The final step is 

displaying the face that closely matched the acquired 

image. Meanwhile, adding a new face to the database 

process is started with capturing the photo, and then 

the face is extracted from the image. The Haar cascade 

method then performed to the image to find the 

object in the image in different window size. The next 

step is storing the image into the database, then 

learning the face, and followed with an application of 

principal component analysis algorithm. The final step 

is storing the information inside the face XML file. 
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The system is focused on the algorithm to improve the 

face detection from acquired images or videos. 

 

IV. OBJECTIVES 

 

This task is expected to distinguish an individual 

utilizing the pictures recently taken. The 

identification will be done according to the previous 

images of different persons. 

 

The objectives of this project are given below: 

1. Detection of unique face images amidst the other 

natural components such as walls, backgrounds 

etc. 

2. Extraction of unique characteristic features of a 

face useful for face recognition. 

3. Detection of faces amongst other face characters 

such as beard, spectacles etc. 

4. Effective recognition of unique faces in a crowd 

(individual recognition in the crowd). 

5. Automated update in the database without human 

intervention. 

 

V. CONCLUSION 

 

This paper reviews the attendance management 

system based on facial recognition for BDCE. It 

replaces the traditional method of attendance 

management with an automated system which is fast, 

efficient, cost and time saving and the attendance is 

taken more accurately. This method requires only 

simple hardware and software for installation. One 

difficult task in this system is face recognition; PCA 

gives better performance of facial recognition by 

analysing facial features, region of interest and 

comparing with the database faces. The techniques 

used are trustworthy, attainable and safe enough for 

use. 

 

We have gone through some algorithms as a necessity 

so which we used to detect the images and also to rise 

the outcomes of the system. The focus in future work 

is improving the accuracy of the system by 

incorporating principal component analysis with 

convolution neural network. The objective is to 

obtain good generalization abilities for the education 

system. Hence this system is expected to give desired 

results. Also the efficiency could be improved by 

integrating other techniques within future. 

  

Although a conclusion may review the main points of 

the paper, do not replicate the abstract as the 

conclusion. A conclusion might elaborate on the 

importance of the work or suggest applications and 

extensions. Authors are strongly encouraged not to 

call out multiple figures or tables in the conclusion—

these should be referenced in the body of the paper. 
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ABSTRACT 

 

The proposed system can be extended to be used for different properties and facilities such as banks and offices. 

Human emotions can be understood by text, vocal, verbal and facial expressions. In this project we use the 

raspberry pi3 microcontroller for the processing and the raspberry pi camera is use to capture the images of 

person and stored it in database. If the image of person matches with database then the door will be open. The 

implementation recognition at real-time on raspberry pi 3 and average accuracy above 85% is achieved at real-

time. In this project the algorithm use in used is Eigen face detection algorithm for the face detection and the 

open CV algorithm for the face detection and recognition purpose. The main application of this project is to 

provide security to the very confidential and more secure areas. To provided remote monitor and control for 

the home appliances. The propose system can be extended to be used for different properties and facilities. It 

provided maximum safety to the academic and business field. 

Keywords: Raspberry pi 3, Raspberry pi camera, smart home, door system, image processing, OPENCV, python, 

home automation security 

 

I. INTRODUCTION 

 

Nowadays technology plays an important essential 

role in our daily life in which different types of 

interests are taking advantages by this technology. 

Nowadays, smart phones and computers have 

significantly contributed to our daily life where many 

adjustments and computations are being completing 

such types of technologies. Security of homes has 

become one of the most concerning issues are facing 

many of the people. By the expanded duration of time 

to leaving the home due to any work, study and other 

duties, our homes are being more unsecured, 

vulnerable for several threats specially being burgled. 

Most from the threats for this there are different cases 

where securing or the monitoring the house is very 

difficult, critical such as the presence of elderly 

individual or kids. For the home security system or so-

called Home OS because it has been proposed in order 

to provide most secure arrangements. Such concept 

tells about to turn our home into a smart in which 

different types of tasks especially the monitoring can 

be performed by the remotely. Monitoring and 

controlling some of the tasks inside the house have 

the ability to provide better maximum safety. 

 

Home automation system is a application that connect 

to different types of electronic devices for the 

monitoring and controlling the all home appliances. 

This home automation system is a area that caught 

several attentions by the both academic and business 

fields. The earliest effort of home security system was 

relied on wired home networks however, due to the 

appropriate planning and construction works required 

to offer a wired home, such effort tend to be 

insufficient. 
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II. METHODOLOGY 

  

In this proposed smart digital door system, the setup 

works in two communication modes one is Raspberry 

Pi and another is email modes, Raspberry Pi  is a small 

computer board working on the Linux operating 

system which connects to a computer monitor, 

keyboard and mouse. Raspberry Pi can be used to 

electronic appliances and programming network 

circuits, it can also be use as a personal computer and 

Apache Web server, MySQL, can be installed in the 

board. 

 

The input is placed for the control module is keypad 

screen of the user or new visitor. The control module 

is then start its camera PI and capture image then send 

the file to the database by help of Email. The result 

data sends to user includes the access to the door for 

the user at the door by using LED (red and green). It 

also includes message alarm on door and also sending 

live feeds to the owner and notifications to the owner 

about the user when authorized person he/she enters 

and leave the house. 

 

The control module controls the camera pi, keypad 

and communication between server and all the 

important running processes are done by this control 

module. The control module Raspberry Pi is the 

central units of the door lock system where all process 

cycle is done. The control module is the server for 

verify the user id and the microcontroller. Camera is 

connected to Raspberry Pi 3 for surveillance purposes. 

All the operations are done by the control module 

which includes sending SMS and image to the Email 

of the owner, check that the guest is authorize to 

enter the house and the image.  

 

III. PRIOR APPROACH 

 

In this project with a minicomputer Raspberry pi 3 

different input and output is interfaced. In info area 

there is calling ringer, PIR sensor  & wireless camera. 

In processing section a minicomputer raspberry pi 3is 

used. Raspberry pi3 is equipped with wifi dongle. And 

on the output terminal there are Lcd, magnetic door 

lock, emailing services. A calling ringer is set on 

entryway so that on the off chance that somebody 

visits the client the individual will press the chime 

and the ringer will produce a flag to Raspberry Pi 3 

indicating presence of a person. There is also another 

way of sensing human and that is passive infra red 

human motion detection sensor. If any thief tries to 

break into the house PIR sensor will identify the 

motion of that human and will transmit an alarm to 

Raspberry Pi 3. Most important input device is the 

wireless camera. It is used to see image stream and 

also whenever a person comes it takes a snapshot of 

that person and transmit it to Raspberry Pi 3. 

Raspberry Pi 3 process these inputs like whenever it 

gets a calling bell as input it transmits a signal to 

wireless camera to capture an image of the visitor. 

Inside the time it gets the image it create a Tweet 

alarming the client that somebody has arrived infront 

of entryway. After receiving the image Raspberry Pi 3 

sends a mail to user attaching the picture. User can 

control the magnetic lock throughemail. In the event 

that client needs to allow the guest get to he can turn 

on the lock and on the off chance that he needs to 

dismiss access in any capacity whatsoever client can 

demonstrate the reason to LCD tweeting a text for 

visitor. 

 
Figure 1. Data-set of Authentic face of a person 
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Figure 2. Face Detection Using Open CV 

 

IV. OUR APPROACH 

 

In this proposed work, the brief description of 

proposed system followed by the operation of the 

Raspberry Pi 3 module in our design, the screen 

keypad door lock and the Camera Pi module has been 

added. This smart digital door lock is a system to 

monitor and control some home devices. This smart 

digital door lock system works over internet network 

by using Raspberry Pi 3. The structure of system 

consists of the three phases input, processing and 

output. In this input phase aims to input the key for a 

newcomer and if the key is valid or the image of that 

person is matching with the image in the database, the 

door is opened, otherwise the door is not opened and 

a photo is taken and then it sent to the owner of the 

house by e-mail system and then if the owner of the 

house permitted  to allow him to enter, the key and 

the image of that person is stored in the database. By 

this the person is granted permission to enter at any 

time by the authentication of the password in the 

database or by his image. 

 
Figure 3. Existing Mechanisms for your paper 

 

V. CONCLUSION 

 

The project design and implemented a security system 

based on the Raspberry Pi. The aspects of the system 

are: motion using a motion sensor, video capturing 

using a Raspberry Pi Camera and sending out an alert 

through e-mail. It did not however achieved the 

option of image processing in the Raspberry Pi 

because of system constraints i.e. processor speed. 

 

The framework can be utilized in a few spots like 

banks, emergency clinics, labs and other advanced 

mechanized frameworks, which drastically diminish 

the peril of unapproved section, proof can be given to" 

the security department if any robbery issue occurs.     
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ABSTRACT 

 

In this paper, it’s about the E-commerce website. Online shopping is an easy and comfortable way of shopping 

from a large range of products which is beneficial to the customers. There are innumerable advantages of online 

shopping. Customers can save a lot of time which they normally need to physically go to the retail shop i.e 

outside home and buy the products that customers want. In this website all the demand of the customer is 

fulfil. The company named Vatsol company provide the product to the customers with the quality and 

reasonable cost. This website is divided in to various modules firstly the registration module which is used to 

register the person. Admin which has a authority to update the website as possible or as the requirement of the 

customers. The product browse and the product search module allow the customers to access the website. The 

shipping and billing module which is used for the payment. Finally this study attempts to examine that how the 

shopping will influence the customers online shopping attitude. 

Keywords: Website, Customers, Shopping, Quality of Product, E-Commerce, Reasonable Cost, Payment 

 

I. INTRODUCTION 

 

Shopping online gradually becomes a kind of fashion 

with the prevalence of Internet and e-commerce 

website. At the same time, as the development and the 

increasing integration of network and information 

technology and various websites, many traditional 

media contents to end to digital methods. 

 

So, this website is all about the chemical and 

pesticides products which is used to prevent the alates. 

Alates is the winglet insect (such as an ant or 

termite)of a kind having winget and wingless forms. 

To avoid the occurrences of these insect the “Vatsol 

Company” made the three chemical products. The 

product name is as follows  

 

1. “Wud-safe” Anti-termite Wood primer 

2. Termi-ban” Anti-termite Wood primer 

3. “Fungi-ban” Anti-Fungal/Anti Wet-Rot Wood 

primer. 

 

This is the Sponsor type project which the 

organisation named as “Vatsol Company”. The 

company developed the three product as named 

before. These three product is used to avoid alates 

insect. To make that company digitalized this website 

came to an existence. This products contain the cost 

comparatively less than other product and beneficial 

to the customers. This company work on the Anti-

Termite product. Termite Treatment and good 

building methods can’t completely prevent a termite 

infestation. So the Anti-Termite products are used. 

Vatsol industries introduce preproduct “wud-safe” 

anti-termite wood primer, “termi-ban” anti-termite 

building protector,” fungi-ban” anti-fulgal/anti wet-

rot wood primer. This product protects all type of 

wood, Bamboo, wood borers, building structures etc. 

 

 Their website make life more comfortable and 

advanced for the users. One such website that we are 

discussing here in the report is for the Vatsol 
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Comapany. This website mainly aims to minimize the 

difficulty of the company as well as the customers and 

for the more publicity of the organisation.  

 

Following aspects are included in this Website:  

• This project is a software interface between 

Customers and the organisation.  

• This increase the publicity of the company.  

• The person should have to login if not then have 

to register first.  

• For making digital this website comes to 

existence.  

 

II. LITERATURE SURVEY 

 

E-commerce is the most vast and popular business 

sector. It is an online buying and selling process so its 

needs are as simple as the business means.. This 

application make life more comfortable and advanced 

for the users. One such Web-application that we are 

discussing here in the report. This application mainly 

aims to popularized the organisation named as”Vatsol 

Company” which is based on the chemical product 

marketing.  

 

Authors propose in this paper that the outlines 

different aspects of developing an ecommerce website 

and the optimum solution to the challenges involved 

in developing one. It consists of the planning process, 

which starts with determining the use case, domain 

modeling and architectural pattern of the web 

application.. [1]  

Authors have attempted to create an 

application which will help Customer to Avoid the 

Alates in there owner home. While purchasing the 

product the person have to register himself/ herself. 

The customer can easily access the website. [2]  

The customer save a lot of time, while 

purchasing from the outside home. While doing the 

online shopping they don’t need to exaggerate in the 

surrounding. The customer has many methods to 

purchase online weather it will from online payment 

or cash in delivery. Finally, the advantages of this 

system are summarized. [3] 

 

Author suggests the correlation between the utility 

and the quality of the product. Website can fulfil the 

demand of the customers. The price of the product is 

comparatively less than other products. It is found 

that the customer attitude, delivery speed, and the 

product quality factors. [4] 

 

Buyers and sellers can get together through online 

shopping so that the services can get more and more 

convenient business. It introduced the online 

payment, order generating which make the business 

Digitalized. In this paper the online website has 

basically completed all the required features, and the 

customers can conveniently shop the products. [5] 

 

III. SYSTEM ARCHITECTURE 

  

As shown in fig. our proposed Website for the 

“Vatsol Company” and its architecture and its flow 

is given below. 

 

 
 

This UML diagram is designed for better interaction 

between the customer and the Admin or the manager 

of that organization.  

• This software very gracefully handle the 

requirement of the customers and their demand.  
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• These website is is useful which can be access 

from the anywhere and anytime, while sitting in 

their home town also.  

 

This website enables the customers to get the 

information of the various products, their quality and 

the Vatsol company. 

   

IV. ADVANTAGES OF E-COMMERCE WEBSITE 

 

E-Commerce Website is very useful now-a-days in the 

current situation. People will know whole about the 

product which the company is use to sell out.  

 

They will also know the proper information about the 

Company or the Organization.  

 

• You get variety of the products. 

• Comparison of the Company product with the                 

other product available in the Website. 

• The better quality of the product is published. 

• Online payment can be done. 

• Person can market in one roof, while sitting on 

sofa 

• Knowledge of the product will specify perfectly. 

 

V. CONCLUSION 

 

This Website gives proper and accurate information of 

the products as well as their prices etc. The customer 

can also check the compatibility of the Vatsol 

Company products and other products. It also shows 

the effectiveness and quality of the product. 

 

Thus these Website fulfil all the requirements of the 

customer’s weather it will related to the cost or 

quality of the products. 

 

 

 

 

 

COMPARISON TABLE OF “VATSOL COMPANY”     

PRODUCTS WITH THE OTHER PRODUCT 

Table 1 
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ABSTRACT 

 

Today’s world is of internet, everything is available on internet and easy to use and is time saving too. Most of 

our task for which we have to sand in a queue for hours say for example to pay electricity bill, telephone bills, 

water bills but with the help of internet it becomes so easy, we can pay any kind of bill by just by one tap. Same 

goes for online shopping of cloths, groceries, furniture. Considering the need of today's world E-Reparar 

developed which is an e-commerce website engaged in electronic and electrical appliances repair and service of 

new and old products. Providing an door to door step service to customer which in turn save time and efforts of 

customer. In this customer gets a door step technical assistance for their product with one tap request with 

minimal charges. The key idea behind this project is to provide door step services to customer to save there 

time and efforts. Our main motive behind this project is to boost up the local service market. It is an online 

service based portal in which we provide door step services to customer. Services regarding to repairing of 

defective electronics & electrical gadgets and products. It is a bridge from which customer can connect to entire 

market of service provider. Bad/faulty gadget/appliances can lead to numerous problems ranging from frequent 

power outages, house fires, etc. Fixing it on your own can be fatal. Gadget/appliances repairs need to be done by 

expert technicians as an improper work may put lives and property at risk. Our service provider are highly 

skilled and take full safety measures while performing a job.  Thus this project present the platform for the 

people that significantly reduces the wastage of time and make convenient for people to repair gadgets at 

doorstep. Consequently, it also manages the database which is useful for checking the status of the various fields 

in future. 

Keywords: E-Reparar, E-commerce, repair, Appliances. 

 

I. INTRODUCTION 

 

We are always surrounded by electronic appliances 

and we always use them in our day to day life and our 

most of the work are completely depend upon them 

for example computer, laptops, mobile phone, printer 

and we cannot imagine our life without them.  

 

What if any of them is not working and all your work 

gets stuck and we do not have enough time to go to 

repairing shop and get our device repaired. So to make 

it easier E-reparar is introduced to deal with all of 

customers concernE-reparar is basically an online 

electrical appliances repairing portal where customer 

register their complainant about their product and get 

repaired by our certified service provider at their door 

step. 

 

 This reduces customers time and energy to search for 

best service man to repair their product. In almost 

every home there are horde of appliances that 

practically remain in use throughout the day to 

provide us the comfort and easiness of life that we 

deserve. 

 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

296 

 We are really grateful to these appliances which are 

necessity of every home. And if you are grateful to 

such appliances then you must care for them too. The 

breakdown of electrical domestic devices is inevitable 

as machines after long run tend to break down. 

 

 At times they break down early due to misuse or over 

use. The electrical appliances like mixer/ grinder, 

Geysers, water heater, fan, Iron, computer, laptop, 

mobile etc. are widely used in almost every house 

hold. These electrical appliances do need periodic 

servicing, maintenance and repair actively. 

 

We are not only providing electronic appliance 

services but we also focusing on automobiles and 

industrial automation. Though there are a number of 

authorized repair & servicing centers, provided by the 

authorized dealers network but still there is wide 

spread need of the repair & servicing centers to cater 

the need of repair and servicing activity for these 

appliances specially in semi urban and rural areas.  

 

We provide online platform to the customer, 

customer can easily connect with us by registering 

complaint on our website or application. Customer 

having the option of to choose the service provider 

from their own cities.  

 

1.1 Aim and Objectives 

The objectives of the project is to design a smart drip 

irrigation system to water plants with the use of 

devices like raspberry pi, Arduino microcontrollers. 

Arduino is used to control the system wirelessly while 

C/C++ programming language is used for automation 

purpose. This system also contributes an efficient and 

fairly cheap automation irrigation system. System 

once installed has no maintenance cost and is easy to 

use. Environment parameters monitoring system 

based on wireless communication technology has 

been developed to control remotely, which realizes 

the measurement of temperature, rain fall, soil 

parameters.  

 

1.2 Existing Methodology 

HOME TRIANGLE It is similar to our project and it is 

most famous e-service provider but their 

implementation is different they are not connecting 

local service provider to the customer they provide 

their own service agent and service is in limited area. 

MR. RIGHT It is similar to our project but their 

implementation is different they are not connecting 

local service provider to the customer they provide 

their own service agent and service is in limited area 

but it is not user friendly and customer reviews are 

very bad about their service. HOUSEJOY.COM It is 

similar but it does not provide that much products 

services to customer and limited area services, bad 

user interface. 

 

II. PROPOSED SYSTEM 

 

The system scenario will elaborate the actual step by 

step flow of process I.e. from first when user visit to 

the web site up to the final feedback all the aspects 

have been shown in the figure 2. Flow Diagram. 

Homepage is the very first page when user enter into 

the website. This is the page where all the main 

functional attributes were present at the top web page. 

From this icon we can access the particular attribute 

directly from the homepage. After login user can see 

actual services available in there are and can avail 

them according to their need and which are trusted to 

them and near around them. 

 

After the selection of service provider user may 

register their complaint to the selected service 

provide. After successful registration of complaint 

registration our executive will be present with in a 24 

hour to pick up and examine. 
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We are providing platform to the customer which 

provides doorstep services to the customer, services 

related to the repairing of different products and 

gadgets (automobile, electrical, electronics, industrial 

automation and etc.). Customer can easily connect 

with us they can simply visit to our website and 

register complaint. 

 

Firstly, user visit to our website then select area then 

select category which kind of products he/she wants 

to repair then select service provider as per their 

choice provide details of address and one of our 

service agent will visit to customer site and pick up 

the product and deliver to the selected service 

provider and later the service provider analysis the 

defects in the products then decide estimate cost to 

repair or fixing the problem then he forward estimate 

cost to admin then admin forward estimate cost to the 

specified customer then customer decide he wants to 

execute further steps such repairing of products and 

fixing of product.  

 

After performing all the operation by the service 

provider one of our expertise analysis the refurbished 

product and our agent will pick up the product from 

services provider and deliver to the customer then our 

agent will give the running demo of refurbished 

product to customer after all the confirmation of 

customer. Payment made by customer sand receive by 

our agent. We are providing extended warranty on 

refurbished product the customer can rate and review 

the selected shop. Customer reviews can be taken as 

feedback. 

III. CONCLUSION 

 

Based on above work carried out following conclusion 

are presented. Provides platform for the people that 

significantly reduces the wastage of time and make 

convenient for people to repair gadgets at doorstep. 

Consequently, it also manages the database which is 

useful for checking the status of the various fields in 

future. It will probably boost the local market places 

and leads to increase in their services as before. 

 

The paper has summarized all the benefits of E-

repairer which is going to help society by providing its 

services in future. It is also going to help the local 

service provider to boost their market providing and 

online platform to their services. Service Providers 

can easily register their services whit minimal cost 

and can maximize their revenue. 

 

Today almost everyone is on internet, so it is also 

going to help people to get their gadgets repaired just 

by registering a complaint and sit back. Consequently, 

it also manages the database which is useful for 

checking the status of the various fields in future 

 

Our project is a mediator between customer and the 

service provider it will help local service provider to 

boost up their business service provider can get door 

step customer and customer will get door step services. 
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ABSTRACT 

 

Now a day the worldwide consumption of sand as a fine aggregate in concrete production is very high. 

Developing countries have encountered some strain in the supply of natural sand in order to meet the 

increasing need of the infrastructural development in recent year, to overcome the stress and demand of river 

sand, researchers and practitioners in the construction industry have identified some alternative. One of them 

is foundry sand, it is a high quality silica and with uniform physical characteristics and by-product of ferrous 

and non-ferrous metal casting industry. It is provided that foundry sand used as fine aggregate will enhance the 

strength of concrete to a greater extend. The foundry industry in Nagpur produces waste foundry sand that 

ends up in landfill sites. The utilization of waste foundry sand will benefit the industry, as raw material and 

energy are conserved, while costs of disposal are lowered. In this study, the physical, chemical and mechanical 

properties of three waste foundry sand from Nagpur were analyzed. The samples were investigated with a view 

to determine their conformity with applicable engineering criteria when used as a replacement, to various 

extents, of the fine aggregate. The main properties investigated included physical properties ( sp. Gravity, 

fineness modulus, unit weight, absorption, moisture content, clay lumps and friable particle, material finer than 

75mm.) and the chemical properties X-ray fluorescence (XRF), X- ray diffraction (XRD). However, the 

chemical test result showed the composition of these sands to be comparable with results from other 

investigations, from IS 383 : 2016 and suitable for use as a fine aggregate replacement in concrete. 

Keywords: Chemical Properties, Physical Properties, Waste Foundry Sand (WFS), Concrete, Construction 

Material, Waste Recycling 

 

I. INTRODUCTION 

 

A foundry produces metal casting by pouring molten 

metal into a performed mould to end the resulting  

harden cast. The metal cast include iron steel from 

the ferrous family and Aluminium, copper, brass and 

bronze from non-ferrous family. WFS is high quality 

silica sand with uniform physical characteristics. It is 

a by by- products of ferrous and nonferrous metal 

casting industry Where sand has been used for 

centuries as a molding material because of its thermal 

conductivity. Foundries successfully recycle and reuse 

the send many times. When the sand can no longer 

be reused in the foundry it is removed from the 

foundry and this term as WFS.[4] 

 

Classification of foundry sand depends upon the type 

of binder system used in metal casting. Two types of 

binder systems are generally, used and on the basis of 

that foundry sands are categorised as: clay-bonded 

sand (Green Sand) and chemically bonded sand. The 

most common casting process used in foundry 
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industry is the sand cast system. Virtually all sand cast 

mould for ferrous castings are of the Green Sand type. 

Clay- bonded (Green) Sand is composed of naturally 

occurring materials, which and blended together such 

as high- quality silica sand (85 - 95%) bentonite clay 

(4 -10%) as a Binder, a carbonaceous additive (2 - 

10%) to improve the casting surface finish and Water 

(2 - 5%). It is black in colour due to carbon 

content.[1], [3] 

 

Green Sand is the most commonly used moulding 

media by foundries. Silica sand is the bulk medium 

that resists high temperatures while the casting of 

clay binds the sand together. The water adds 

plasticity. The carbonaceous additives prevent the 

"burn-on" or fusing of sand onto the casting surface. 

Green sand also contains trace Chemicals such as 

Mgo, K2O and Tio2. 

 

Chemically bonded sand is used both in core making 

where high strength is necessary to withstand the 

heat of molten metal, and in mould making. These 

systems involve the use of one or more organic 

binders in conjunction with catalysts and different 

hardening or setting procedures. Chemically bonded 

sand consists of 93-99% silica and 1- 3% chemical 

binder. Chemically bonded Sands are generally light 

in color and in texture than clay-bonded sand.[8] 

 

The foundry industry estimates that approximately 

100 million tonnes of sand is used in production 

annually of that 6-10 million tonnes are discarded 

annually and are available to recycle into other 

products and are used in The Other industries. The 

automotive industries and its parts are the major 

generator of foundry sand. (about 95 % of estimated 

used foundry sand).[6] 

 

 

 

 

 

II. METHODS AND MATERIAL 

 

1) A. Materials 

Waste foundry sand ( WFS ) consist of primarily of 

uniformly sized high quality silica sand or lake sand 

that is bonded to form molds for ferrous and non-

ferrous metal casting. It is a by by-products of ferrous 

and nonferrous metal casting industry Where sand 

has been used for centuries as a molding material 

because of its thermal conductivity. Foundries 

successfully recycle and reuse the send many times. 

When the sand can no longer be reused in the 

foundry it is removed from the foundry and this term 

as WFS. [4] 

 

In the casting process molding sands are recycled and 

reused multiple times. Eventually however the 

recycled sand degrades to the joint that it can no 

longer be reused in the casting process when it is not 

possible to further reuse in the foundry it is removed 

from the foundry and termed as WFS. 

 

WFS samples were collected from three foundry sites 

in Nagpur. These comprised two clay-bonded systems 

(green sand) which were collected from the Jaiswal 

Neco Industry, Ekta Casting Industry and Shree Steel 

Industry (respectively referred to as samples WFS01, 

WFS02 and WFS03). The samples collected had a 

mass of approximately 10 kg each. 

 

2) A.a. Methods 

The methods used for evaluation of physical and 

chemical properties of WFS are discussed in this 

section. 

A.a.i Physical Properties 

Seven methods for the evaluation of physical 

properties were used as follows: 

1. Mmoisture Content: The moisture content of soil 

in an important parameter affecting its behavior. 

Moisture content is a ratio expressed as a 

percentage of the weight of water in a given soil 

solid particles under the specified testing 
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condition. 

2. Specific Gravity : The specific gravity of a soil is 

the ratio of weight in air of weight in air of a 

given volume of soil particle at a stated 

temperature to the weight of an equal volume of 

distilled water under the same condition. 

3. Fineness modulus : Fineness modulus of sand is 

an index number which represents the mean size 

of the particles in sand. It is calculated by 

performing sieve analysis with standard sieves. 

The cumulative percentage retained on each sieve 

is added and subtracted by 100 gives the value of 

fineness modulus. 

4. Clay lump test : Clay lump is a traditional form 

of construction, using earth with a high clay 

content, straw, animal dung, chalk/flint etc. 

5. Water absorption : This test is a rapid procedure 

for field  determining  the   percentage   of   free   

or  surface. moisture in sand, and for determining 

the percentage of water absorption for sand of 

less than saturated surface dry condition. 

6. Unit weight : Unit weight for a soil is a property 

of a soil which is used to solve the problems 

related to the earthwork. Unit weight is also 

known by the name specific weight. 

7. Material finer than 75micron : Thistest method 

covers determination of the amount of material 

finer than 75micron. 

 

A.a.ii. Chemical properties 

Two methods for the evaluation of chemical 

properties were used as follows: 

 

1.X-ray Fluorescence (XRF) : XRF is a non-

destructive analytical technique used to determine 

the elemental composition of materials. XRF 

analyzers determine the chemistry of a sample by 

measuring the fluorescent X- ray emitted from a 

sample when it is excited by a primary X-ray source. 

Each of the elements present in a sample produces a 

set of characteristic fluorescent X- rays that is 

unique for that specific element. XRF analyzers are 

available in handheld models designed to provide 

instant elemental analysis for immediate feedback in 

the field, or in lab-based systems designed to 

provide qualitative and quantitative analysis for 

process and quality control. Both types of XRF 

equipment are used in applications as diverse as 

cement manufacturing, metallurgy, mining, 

petroleum, polymers, paints and chemicals, forensics 

investigations, and environmental analysis. 

 

2. X-ray diffraction (XRD) : XRD is a versatile and 

nondestructive analytical technique that reveals 

detailed structural and chemical information about 

the crystallography of materials. XRD looks at a 

crystalline material’s characteristic X-ray scattering, 

or diffraction pattern, which reveals the material’s 

atomic structure. Qualitative analysis is possible by 

comparing the XRD pattern of an unknown material 

with a library of known patterns. XRD’s many 

applications include: 

3.  

1. Identification of single or multiple phases in an 

unknown sample 

2. Quantification of known phases of a mixture 

3. Amorphous content evaluation 

4. Crystallography – solving crystal structure 

5. Non ambient analysis – crystal structure changes 

with temperature, pressure or gas phase 

6. Surface and thin film analysis 

7. Texture analysis 

 

III. RESULT AND DISCUSSION 

 

Expected Outcome 

▪ From the different literature review, we found 

that waste foundry sand can be effectively used 

in concrete as a fine aggregate up to a different 

certain percentage with different mix grade of 

concrete. 

▪ Waste foundry sand can be  effectively replace 

as a fine aggregate upto 15-20%. 

▪ With waste foundry sand we can use the fly ash, 

coal bottom ash or admixture in concrete to 
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improve its properties of concrete. 

▪ But the researchers found that the properties of 

waste foundry sand is varying on the basis of 

metal custard, because foundry sand is used for 

both ferrous and nonferrous materials. Due to 

these its chemical properties are varying and it 

directly affects on the concrete. 

▪ Also we see some limitations of using foundry 

sand. Foundry sand is black in color, in some 

concrete this may cause the finished concrete to 

have a grayish/black tint, which may not be 

desirable. Foundry sand reduced workability of 

concrete. 

▪ Hence, before using it in the concrete it is to be 

checked the feasibility by physical, chemical and 

Mechanical properties of waste foundry sand 

from different industries. There are some process 

to improve the properties of foundry sand use in 

concrete. 
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ABSTRACT 

 

The Coal Bottom Ash is obtained from the Thermal Power Plant. In India about 35 million tons of Coal Bottom 

Ash is produced the study was to investigate their use in concrete to replace cement with coal bottom ash as a 

waste with a main focus on the properties such that Physical and Chemical. In Physical such as specific gravity, 

particle size analysis, moisture content, bulk density. In chemical property content the XRF test and SEM test 

also included. This test value compare with IS Code 3812[Pulverized Fuel Ash – Specification]. The value match 

the XRF and SEM test with IS code 3812, then the possibilities of using Coal Bottom Ash in concrete as a 

Cement.   

 

I. INTRODUCTION 

 

The ash is obtained from the thermal power station. 

In India about 190 to 200 million tons of coal ash as 

waste which is comprises of bottom ash and fly ash. 

Large quantity (35 million tons) of coal bottom ash is 

produced by thermal power plants in india. The 

present method of disposal of coal bottom ash on open 

land is the main cause of an environment hazard for 

the surrounding community. As utilization of coal 

bottom ash can help in alleviating environmental 

problems, Hence the aim of this research study was to 

investigate their use in concrete to replace cement 

with bottom ash  as a waste. Bottom ash is part of the 

non-combustible residue of combustion in a furnace 

or incinerator. In an industrial context, it has 

traditionally referred to coal combustion and 

comprises traces of combustibles embedded in 

forming clinkers and sticking to hot side walls of a 

coal-burning furnace 

 

 

during its operation.The portion of the ash that 

escapes up the chimney or stack is, however, referred 

to as fly  ash.The clinkers fall by themselves into the 

bottom hopper of a coal-burning furnace and are 

cooled. The above portion of the ash is referred to as 

bottom ash too Additionally, modern municipal waste 

incinerators try in reducing the production of dioxins 

by incinerating at 850 to 950 (degrees Celsius) for at 

least two seconds forming bottom ash as byproduct.      

Bottom ash also makes a useful construction material. 

In Indian coal combustion products association 

estimates the use of bottom ash in the construction 

industry at 46% and the use of fly ash at 43%. Bottom 

ash applications include filler material for structural 

applications and embankments, aggregate in road 

bases, sub – bases, pavement, and lightweight concrete 

products, as feed stock in the production of cement. 

The chemical makeup of fiy and bottom ash varies 

significantly and is dependent on the source and 

composition of the coal being burned . This can 

include a wide variety of toxic substances from trace 

amounts to percent levels. In order to protect the 
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environment or the quality and safety of any products 

it is added to, the composition of the ash product 

needs to be accurately analyzed before it can be 

recycled or disposed .   

 

II. METHODS AND MATERIAL  

 

Materials: 

We have collected the Coal Bottom Ash from 

different power plant 

1) Khaperkheda Thermal Power Plant 

2) Koradi Thermal Power Plant 

3) Butibori Relience Power Plant 

 

 
Figure 1. Coal Bottom Ash of Butibori Relience   

Power Plant 

 
Figrue 2. Coal Bottom Ash of Khaperkheda Power 

Plant 

 

 

 

 
Figrue 1. Coal Bottom Ash of Koradi Power Plant 

 

Methods: 

1) Sieve analysis:Take adequate quantity of the 

representative sample and thoroughly break up the 

lump by means of a rubber pestle in mortar bur not 

breaking the individual grains. Then dry in air or sun. 

In wet weather, use sample maintained at 70oC weight 

the sample and record its weight correct to 0.1% of 

the weight of  the sample. Separate the sample by 

sieving into two parts, 

1. Retaining on 75µ sieve 

2. Passing through 4.75mm sieve. 

Here analysis is done for the fraction above 2mm only. 

Record the weight of fraction retained 0.2mm sieve 

accurate to 0.1% of its total weight. 

Separate the various fractions by successive sieving 

through sieve of 100mm, 63mm, 20mm, 6.3mm, 

4.75mm and 2mm. while sieving, agitate the sieves so 

that the material rolls in irregular motion. 

Record the weight of material retained on each sieve 

correct to the 0.1% of its total weight. Then calculate 

the percentage of each fraction of the weight of total 

sample taken initially analysis. 

 

2) Moisture Content: Clean and dry container with lid 

or dish . Weight accurately and determine the weight 

of the empty container provided along with lids. Let it 

be W1. 

1) Take about 20 to 25 gm. Of the given weight of 

coal bottom ash in a container and determine 

the weight again. Let it be W2. 

2) Keeps the containing the wet coal bottom ash in 

an oven. Set at 105oC The drying should be done 
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in constant weight. The container should be 

open, but the lid also be kept along with 

container. 

3) After complete drying, cool it in desiccators to 

room temperature and weight let it be W3. 

 

4) Specific Gravity: 

1) Sieve the dry field sample through   4.75mm 

sieve.Oven dry the soil to constant weight at         

105oC to 110oC and cool it I desiccators. Record 

the weight of empty pycnometer used  (W1). 

2) Weight the pycnometer with oven dry soil (W2). 

3) Fill Kerosene to half full level in the pycnometer 

and mix the thoroughly with glass rod. Add more 

kerosene and stir it. Replace the screw top and fill 

the pycnometer flush with hole in the conical cap. 

Dry  the  pycnometer from outside, and find the 

weight(W3). 

4) Empty the pycnometer, clean it thoroughly and 

fill it with distilled water, to hole of the conical 

cap and find the weight(W1). 

5) Repeat above steps for the two more 

determination of specific gravity. 

5) Bulk Density: Sieve about 40g of the material 

through 250. Micron IS sieve on to a tared glazed 

paper and weigh it accurately. Slip the powder 

gently and smoothly into the measuring cylinder 

which should be held at 45o to the vertical, 

without knocking or squeezing. Assemble the 

apparatus With the thumb and four fingers of one 

hand, gently grasp the upper part of the cylinder, 

and within one second lift it about 25 mm and let 

it drop. Note the volume after dropping it once. 

Continue lifting and dropping until 50 complete 

drops have been given to the cylinder. During this 

operation give a gentle turn of about 10o in the 

clockwise direction to the cylinder after every two 

drops. As soon as 50 drops are completed, raise the 

cylinder to eye level and read the volume of the 

material. 

 

6) Loss on Ignition: Heat 1.00g of the sample for 

15 minutes in a weighed and covered platinum 

crucible (a porcelain crucible may also  be used) of 

20 to 25 ml capacity by placing it in a muffle 

furnace at temperature between 900o and 1000oC; 

cool and weigh. Check the loss in weight by a 

secong heating for 5 minutes and re-weigh. 

 

7) XRF Test:  

 

Table 1. Comparison between Cement and CBA 

(Butibori Reliance Power Plant) 

Chemical 

Composition 

Cement CBA 

SiO₂+Al₂O₃+Fe₂O₃ 70 58.72 

SiO₂ (min) 35 56.32 

MgO (max) 5 0.38 

Na₂O (max) 1.5 0.053 

K₂O (maX) 0.83 0.060 

CaO 63.72 7.3 

LOI 5 1.02 

 

Table 2.  Comparison between Cement and CBA 

(Khaperkheda Power Plant) 

Chemical 

Composition 

Cement CBA 

SiO₂+Al₂O₃+Fe₂O₃ 70 69.54 

SiO₂ (min) 35 67.42 

MgO (max) 5 0.29 

Na₂O (max) 1.5 0.034 

K₂O (max) 0.83 0.060 

CaO 63.72 7.3 

LOI 5 7.33 

 

 

Table 3.  Comparison between Cement and CBA 

(Koradi Power Plant) 

Chemical 

Composition 

Cement CBA 

SiO₂+Al₂O₃+Fe₂O₃ 70 60.75 

SiO₂ (min) 35 58.96 

MgO (max) 5 0.10 

Na₂O (max) 1.5 0.060 

K₂O (maX) 0.83 0.060 
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CaO 63.72 7.3 

LOI 5 16.23 

 

III. RESULTS AND DISCUSSION  

 

Comparison of cement and Coal Bottom Ash 
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IV. CONCLUSION 

 

This paper was prepared by reviewing the different on 

thermal Power Plant grinding time of CBA. From the 

review, the properties of Cement is compare with  

CBA were improved by decreasing the particle size of 

CBA. Furthermore, SEM analysis shows that the 

particle size of the CBA and scanning the p.article of 

CBA Generally, pozzolanic reaction of CBA was 

directly related to its fineness. The SEM result will be 

positive as possible . From the literature review, by 

increasing the fineness of CBA. Then the conclusion is 

Positive as possibilities using the Coal Bottom Ash as a 

Cement. 
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ABSTRACT 

 

This paper study the lateral behavior pile. The pile foundation commonly used to support load that are 

sufficiently heavy and laterally loaded structure. The laterally loaded pile shows initially linear deflection 

forwarded by curvilinear behavior. The pile is tested for sand soil and the properties of sand is evaluated in 

laboratory. In this work, we are performing test on circular cast iron pile deeply embedded in sand. The load 

versus deflection graph has forwad period upto many periods to get trend of failure.  

Keywords: Pile Foundation, Sand, Dial Gauge, Load, Sieve Analysis. 

 

I. INTRODUCTION 

 

Generally, high vertical loads and small lateral loads 

are carried by pile foundation. Pile foundation is 

provided where soil bearing capacity is low and loads 

are high. Vertical piles are provided for sustaining the 

high axial loads and small lateral loads. Lateral loads 

play vital role in offshore structures and it can be 30% 

of the vertical load, whereas in case of onshore 

structures it is around 10-15%. It can be applied by 

wind, waves or both in offshore structures. In case of 

onshore structures lateral load can be applied by 

means of earth pressure in retaining wall, traffic 

loading on a bridge pier etc. During floods high lateral 

loads are applied by means of trees, soil and other 

material flowing through water. In such case where 

lateral loads increases batter piles are preferred 

because of their high resistance towards lateral loads. 

So while designing the foundation for these types of 

structures the effect of lateral loads should never be   

under estimated. Small scale model tests are generally 

preferred because full scale model test turns out to be 

costly and time taking. However, in small scale model 

test number of parameters can vary according to the 

researcher’s requirement. The objective of this study is 

to compare the efficacy of the vertical piles with 

batter piles. The “p-y” method is one of the most 

popular and widely used approaches for 

understanding the behavior of laterally loaded piles. 

This is a subgrade reaction technique, where p is the 

mobilized soil resistance and y is the deflection of the 

pile. The p-y method for sands was developed by 

Reese, Cox and Koop (1974). The p-y approach has 

been used by various researchers in different soils i.e. 

sands (Reese et al., 1974; Wessel ink et al., 1988), silts 

(e.g., Reese and Van Impe, 2001) and clays (e.g., 

Matlock, 1970; Reese and Welch, 1975). Most of the 

studies were performed under monotonic lateral loads. 

Initially the method was proposed for single piles but 

later it has also been used for the pile groups using the 

p- multiplier concept. The software used for the study 

is LPILE which works on the principal of finite 

difference method. The program use p-y curve 

method for solving laterally loaded pile problems 

 

II. METHODS AND MATERIAL  
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Model tests were conducted in the laboratory to 

determine the pile behavior under lateral loading 

condition. The results of the tests were then compared 

with the results of PLAXIS software. The piles were 

properly scaled out so that its behavior can be used on 

the field. Tests were conducted on single piles in sand. 

 

Sand  

Locally available sand was used as a foundation for the 

tests. The intrinsic properties of used sand are 

reported in Table. The sand bed was prepared using 

rainfall technique. The falling height of the sand from 

the container was kept constant throughout the 

experiment. The average dry density of the sand was 

16.5 kN/m3. The interface was developed between the 

pile material and sand, so the angle was calculated 

using direct shear test. The sand was classified as 

poorly graded sand (SP) according to unified soil 

classification system (USCS). 

 

Model Pile 

The piles were modeled using scaling laws proposed 

by Wood et al (2002). The scaling factor for the pile 

was 1/16. Mild steel piles having an outer diameter 20 

mm and internal diameter 18 mm were used. The 

piles with different slenderness ratios were adopted i.e. 

18, 28, and 38 to understand the behavior of short, 

intermediate and long piles at a relative density of 

60%. The bottom of the pile section was made conical 

(60 angle) which helps in smooth driving of piles and 

also prevents entering of sand into the pile. 

 

Pile Caps 

Pile caps were also made up of the same material as 

used for piles i.e. mild steel. Since, the tests were not 

only conducted on vertical piles, the pile caps were 

also fabricated with different angles such as 15, 25, 

and 35. The pile caps having size of 90 x 90 x 35 mm 

and weight 7.45 N were placed and the piles were 

then inserted.  

 

 Model Tank 

The tank was first modeled according to the piles and 

pile caps and then fabricated accordingly. The 

maximum length of the pile was 760 mm and Outer 

diameter 20 mm. According to (Matlock and Rao) to 

avoid the boundary effect minimum distance from the 

periphery of the pile to the tank should be 8 to 10 

times the diameter of the pile for lateral loads. So, the 

size of the tank was kept as 1.1 x 1.1 x 1m and was 

made of mild steel sheet of thickness 2 mm. Lateral 

load arrangement was provided on the tank.  

 

Test setup and loading arrangement 

Static lateral load tests were conducted on vertical and 

batter piles using the test setup as shown in figure 1. 

Dead loads were used for applying static lateral loads 

on the piles. Static lateral load was applied by means 

of GI wire, one end of which is connected to the pile 

cap and other end goes from pulley to the loading 

frame. Weights were added and displacement of the 

pile was measured using Dial gauge. The applied load 

was measured using the load cell. 

 

Filling of tank and Pile Installation 

Rainfall technique was used for filling of the tank. 

Sand was poured in tank from a height of 450 mm and 

was kept constant for all tests. Sand was filled in layers 

of 50 mm and was leveled after each layer. Initially 

sand was poured up to a depth of 300 mm from the 

bottom of tank. The relative density for each test was 

kept 60%. A marginal variation of 2% in the density 

was observed. The density of the sand was checked by 

placing cylindrical containers of known volume at 

different places in the tank. Pile was inserted in the 

pile cap and was placed in position where load can be 

applied. Same technique was used for filling the 

remaining portion of a tank. The top 50 mm of the 

pile was kept above the sand bed so that the wire 

remains horizontal while applying load. 

 

III.   RESULTS AND DISCUSSION  

 

The various test were conducted on the sand that we 

had used. 
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The index property of Sand Indian Standard 

 

 

 

Table 1 

Property Values 

Unit weight (kN/m3) 

min 

15.02 

Specific gravity (G) 2.64 

Coefficient of 

uniformity, Cu 

1.91 

Coefficient of 

curvature, Cc 

1.24 

D10 0.24 

D30 0.37 

D60 0.46 

 

Sieve Analysis results 

 

 
Results of pile testing against lateral load 

 

Pile Diameter - 25cm 

Pile Length - 60cm 

 

Table 2 

Sr. 

No. 

Load 

(kg) 

Load 

(N) 

Deflection                         

(Division 

on gauge) 

Deflection 

(mm) 

1 0 0 0 0 

2 0.5 4.90 0 0 

3 1 9.81 23 

 

0.23 

4 1.5 14.75 92 0.93 

5 2.0 19.62 168 1.68 

6 2.5 24.52 234 2.34 

7 3.0 29.43 275 2.75 

8 3.5 34.335 340 3.4 

9 4.0 39.24 375 3.75 

10 4.5 44.145 524 5.24 

 

 

 
 

IV. CONCLUSION 

 

The laterally loaded pile shows the load versus lateral 

deflection straightforward nature. The initial linear 

portion of graph is followed by non linear behavior. 

The slope of load versus deflection reduces as load 

increase this behavior will help to find out lateral load 

carrying capacity of pile.   
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ABSTRACT 

 

Development of extension ventures were started in unpredictable and dynamic issues bringing about conditions 

of high vulnerability and hazard, which were intensified by requesting many obliges. The general technique 

was to ponder depends to a great extent on  the review poll which will be gathered from different scaffold. A 

second supposition practice from autonomous specialists and councils that centers around the quality part of 

the tasks can be presented in the arrangement of foundation transport ventures. In this content there is 

examine of various literature on construction management and risks. 

Keywords: Construction Management, Risk Analysis, Bridge Construction, Construction Planning, Resource 

Utilization. 

 

I. INTRODUCTION 

 

Development the executives has been the subject of 

significant research, particularly in the  course of the 

most recent two decades with the improvement of a 

wide assortment of imaginative administration 

methods of insight, approaches, what's more, methods, 

for example, constant improvement, without a 

moment to spare; enhancements altogether quality 

administration idea, and quality confirmation models; 

and mechanization that has  brought about minor 

enhancements in construction. Risk is the capability 

of picking up or losing something of value. Values, for 

example, physical wellbeing, economic wellbeing or 

financial wealth can be picked up or lost when 

making hazard coming about because of a given move 

or inaction. Outcomes of uncertainty and its 

introduction in a task is chance. In a task setting, it is 

the opportunity of something happening that will 

have an impact upon objectives. Construction 

ventures are unpredictable and are usually considered 

the most mind boggling undertaking in any industry. 

The development business encounters great difficulty 

in adapting to the expanding intricacy of its 

significant tasks. Hazard the executives gives an 

organized method for evaluating and delaying with 

future vulnerability. 

 

1.1 RISK FACTOR 

The idea of hazard is multi-dimensional. With regards 

to development industry, the likelihood that an 

unmistakable factor negative to the general task 

happens is constantly present. An absence of 

consistency identified with the results of arranging 

circumstance and the related vulnerability of assessed 

results prompts the outcome that outcomes either can 

be superior to expected or can be more regrettable.It 

incorporates harm to people and property (such as 

flame, storm, water, breakdown, subsidence, vibration, 

and so on.) Contract conditions frequently make it a 

legally binding commit to take out protection spread 

against these dangers. The second class is 'basic 

hazard'. This incorporates outside variables for 

example, harm because of war, atomic contamination 

and supersonic blasts, government arrangement on 

assessments, work, wellbeing Or other laws 

malevolent harm and modern debate. Such 

occurrences are all the subject of statutory risk and no 
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protection spread is typically accessible or required. 

The third classification, frequently alluded to as 

'theoretical hazard', is something, which can 

distributed ahead of time as chosen by the gatherings 

to the agreement. This may incorporate misfortunes in 

time what's more, cash, which result from startling 

ground conditions, incredibly unfavorable climate, 

unforeseeable deficiencies of work or materials and 

other comparative issues outside the ability to control 

of the contractual worker. There are likewise dangers 

of misfortunes of time and cash due to: postponements 

and question (ownership of site, late supply of data, 

wasteful execution of work, and so forth.) poor 

heading, supervision or correspondence; delays in 

installment and postponement in settling debate 

There are different sorts of hazard and the hazard the 

board manages their convenient recognizable proof, 

evaluation and legitimate dealing. 

 

1.2 RISK ANALYSIS 

Instruments that can robotize frequently bolster the 

utilization of a hazard examination strategy. The 

fundamental job of the apparatuses is to permit for 

looking, assembling and dealing with the fundamental 

information for the different venture stages. Different 

procedures use distinctive sorts of information and 

data gathered from a wide scope of sources utilizing 

diverse apparatuses, for example, insights, assessments, 

studies, documentations and master decisions. Task 

chance investigate systems can be grouped into two 

principle classifications, in   particular  subjective and 

quantitative methods. 

 

1.3 BRIDGE CONSTRUCTION 

An extension is a structure worked to traverse 

physical hindrances without shutting the route 

underneath, for example, an assortment of water, 

valley, or street, to provide entry over the hindrance. 

There are a wide range of plans that each fill a specific 

need and apply to various circumstances. Plans of 

extensions fluctuate contingent upon the capacity of 

the scaffold, the nature of the territory where the 

extension is built and tied down, the material used to 

make it, and the reserves accessible to construct it. 

Extension development is an unpredictable and 

methodical work and there are assortments of dangers 

all the time amid the entire period of extension 

development from development readiness to 

development    fruition. Amid the development period 

of an extension, a lot of work is high over the ground; 

therefore, the development of scaffolds has higher 

hazard contrasted and the other designing 

development. The event of hazard mishaps in the 

period of scaffold development will prompt incredible 

misfortunes to the owner and development 

undertakings, if the development danger of the 

scaffold has not given more consideration. The hazard 

mishaps will have unfriendly impact on the ordinary 

extension development and it might intrude on the 

scaffold development. For the vast scaffold, the 

venture of which is so enormous, the innovation is 

very complex and the development time frame is 

excessively long. At the point when the mishap of the 

vast extension in development stage happens, the 

property harm and individual damage is more genuine 

than the common scaffold. In this manner, the hazard 

the board of substantial scaffolds in development stage 

has extraordinary essentialness to keep the event of 

development mishaps of expansive spans. 

 

1.4 SCHEDULING OF BRIDGE CONSTRUCTION 

PROJECTS 

Wu et al. [1] introduced scheduling of construction 

projects as an allocation of resources of workers, 

machines and materials in a time-efficient way. 

Moreover, baseline schedule is proposed as an 

important step that the contractor has to realistically 

estimate the duration of a project. The importance of 

this step is such that project owners can evaluate the 

feasibility of contractors based on that and also 

successful completion of the project is attributed to 

this step [2]. The differences between design, 

productivity of resources, availability of resources, 

scheduling techniques are the effective factors to 

make repetitive activities unique in the point of view 

of durations. In other words, their durations are rarely 
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identical in each unit since those factors contribute to 

activity and resource schedules, and definition of the 

repetitive activities’ characteristics. Consequently, 

characteristics of repetitive activities are what creates 

the need for sophisticated scheduling techniques and 

tools to schedule projects under precedence and 

resource constraints [3]. Further, construction project 

scheduling is almost experience-based. In other words, 

human knowledge plays an important role in project 

scheduling. In this point of view, previous researchers 

tried to capture human knowledge to create a 

powerful system to deal with scheduling issues. 

Which they only have been able to represent the 

expertise in the form of a set of data and rules on the 

computer [4]. 

 

1.5 RESOURCE ALLOCATION IN BRIDGE              

CONSTRUCTION PROJECTS 

Traditional scheduling methods such as CPM and 

graphical methods like Line-Of-Balance (LOB) cannot 

consider dynamic and resource-driven features of 

construction activities [3]. It seems that mathematical 

methods have been successful to model behaviours of 

shared resources through dynamic programming but 

in comparison to resource-driven simulation, they 

cannot be so effective. In addition, some of resource-

driven simulations such as STROBOSCOPE use a 

conditioning node (e.g. Fork node) within shared 

resources allocation processes which offer a great 

advantage in the modeling of construction activities 

by considering their dynamic and resource-driven 

feature. The way of assigning shared resources 

between construction activities has an important role 

in successfully management of continuous repetitive 

projects [3]. CPM, LOB and Repetitive Scheduling 

Method (RSM) methods assume that activities require 

only one resource each and resource availability 

constraints are modeled by using precedence 

constraints. In these methods, a resource serves only 

one activity which is called a “dedicated resource” 

while in reality, activities may share the same 

resources. Where, resources and activities are called 

shared resources and resource-sharing activities 

respectively. However, precedence constraints 

approaches have failed to present resource availability 

constraints for shared resources [3]. 

 

1.6   SIMULATION   IN    BRIDGE CONSTRUCTION 

PROJECTS 

Kim [19] described simulation as a building and 

investigation process for a computerised model of a 

system which captures various time measures such as 

real time, expanded and compressed time to improve 

the behaviour of a process or system. Simulation is 

able to model any system with any set of conditions in 

a more practical way since it runs the computerised 

model of a system rather than finding analytical 

solution. This potential of simulation makes it more 

advantageous than traditional scheduling methods like 

CPM and PERT. In other words, the considered 

system does not need to be analytically managed. 

Moreover, fewer assumptions are required when 

simulation is used to schedule construction projects. 

In the simulation approach, individual activities, 

interdependencies among them and resource 

availability are taken into account. This capability 

makes simulation suitable for detailed investigation of 

construction schedules [7]. Although simulations have 

been successful their implementations have not drawn 

as much attention in bridge construction processes. 

Few examples of studies that have applied simulation 

within the bridge construction domain include works 

done by Ailland et al. [5], AbouRizk and Dozzi [8], [9], 

[10] and [11]. In their work, AbouRizk and Dozzi [8] 

used CYCLONE to facilitate dispute resolution in The 

31st International Symposium on Automation and 

Robotics in Construction and Mining (ISARC 2014) 

bridge jacking operations. Huang and Halpin [9] 

simulated the construction operations in a cable-

stayed bridge in Washington by using DISCO 

simulation software. Chan et al. [10] used SDESA to 

simulate field processes for a pre-cast bridge, resulting 

in optimal solutions to the pre-cast segment inventory 

problems. Others like Marzouk [5] utilized simulation 

model like STROBOSCOPE as a simulation engine 

which was coded by Visual basic 6.0 to develop a 
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special purpose simulation model to assist in the 

planning of bridge deck construction. This simulation 

engine considers uncertainties and the interaction 

amongst resources used for the construction works. 

Marzouk et al [5] had modelled the 15th May Bridge 

located in Cairo, Egypt which was constructed using 

an incremental launching technique. Marzouk et al [5] 

examined the results of the developed model and 

illustrate its capabilities in modeling two construction 

methods; single form, and multiple form. A sensitivity 

analysis was performed in their study to evaluate the 

performance of the system under different 

combination of resources. The study eventually 

enabled planners to estimate duration and production 

rate in each combination within those different 

methods of bridge construction and also provided 

them more understandable results to study the impact 

of assigned resources when estimating project 

duration.  

II. METHODOLOGY 

 

There has been a generous collection of writing 

regarding the matter of execution and execution 

estimation in the order of development the board. In 

perspective on the extensive writing regarding the 

matter of execution, this examination incorporates the 

latest writing regarding the matter distributed in best 

positioned development the board diaries to recognize 

the viewpoints and highlights of execution examined 

in various settings. All together to acquire the latest 

research in the field, the audit time allotment was 

restricted to a multi year time frame (1999-2008) of 

distribution. To guarantee higher scholastic principles, 

peer-assessed articles distributed in six noteworthy 

development the executives diaries are included while 

dark writing has been rejected. They are examined 

and grouped through organized meta-investigation 

system develops. 

 

 

 

 

 

III.  LITERATURE REVIEW 

 

3.1 CONSTRUCTION PROJECT MANAGEMENT  

It has been contended that generation the executives              

in development depends on inadequate hypothesis,                        

which prompts included expenses and the decrease of 

generally speaking execution (Koskela, 1992; Ballard 

and Howell, 1998; Ballard, 2000; Koskela, 2000; 

Koskela and Howell, 2002). Koskela and Howell (2002) 

fight that present development venture conveyance 

rehearses neglect to give a strong premise to 

improvement and are insufficient when ventures are 

mind boggling, dubious and brisk. They refer to the 

straightforwardness and deficiency of two hidden 

hypotheses, 'the executives as arranging' and the 

'indoor regulator display' of control, whose 

inadequacies are abridged under three headings:- 

1) the implausible job of arranging and poor 

transient arranging. 

2) unsystematic administration of execution and  

3) a limited perspective on control as estimating and 

making restorative move, instead of as a procedure 

of learning. Similar creators condemn the 

customary development arranging and control 

framework, as depicted in the PMBOK manage 

(2004), for the deficiency of its basic speculations 

and the ineffectualness of its systems (Koskela and 

Howell, 2002; Howell and Koskela, 2004). 

 

3.2 RISK MANAGEMENT 

The dangers which were recognized in two different 

ways for better basic leadership. Utilizing the work 

separate structure the dimension of hazard was 

resolved. Through polls study they gathered essential 

information. With the assistance of the meeting to 

generate new ideas survey was readied. Primavera 

programming was utilized to break down the hazard. 

They examined that monetary dangers and 

development hazard were most affected hazard in 

Indian development industry. the distinctive strategy 

of hazard recognizable proof methods in the 

development industry. The development business was 

particular into mechanical development, framework 
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and overwhelming development. The examination 

helped out through polls overview inside the 

development business. Hazard noteworthy list 

technique, they had examined the gathered 

information. A three-point rating scale was picked to 

separate the dangers. At long last, it was recognized 

the current utilized strategies for hazard evaluations 

were Brainstorming, agenda, flowchart, Delphi 

technique, Risk huge file strategy. Every technique for 

hazard evaluation has their restriction consequently it 

was seen that chance appraisal could be coordinated 

into new methodology that helps basic leadership 

   

IV. RESEARCH CONTRIBUTION 

 

The harmonization of cost ideas, classifications and the 

elucidation of critical terms can be seen as a stage 

forward that will smooth the advancement of 

recognizing the variables influencing the development 

costs that could at last clarify the cost heightening and 

contrasts among the Swedish locales. The commitment 

of this piece of the exploration is additionally to offer a 

comprehension of the conduct of contractual workers 

in explicit financial circumstances by mulling over the 

long-run relationship. It finds out that if temporary 

workers/subcontractors show crafty conduct amid the 

financial blast, the outcome will be an expanded 

higher development cost. The investigation can 

likewise advance the present comprehension of the 

administration structure of Swedish development firms 

and how they could impact development costs. We 

endeavor to use exchange cost hypothesis while 

investigating development segment structures, which 

ought to be viewed as an initial phase in attempting to 

comprehend changes in the division from a 

proficiency point of view. The commitments are one of 

a kind as in neither the conduct connection between 

customer furthermore, contractual worker nor basic 

examination of firms has been completely explored. 

The third theory of the second paper strengthens what 

numerous scholastics and experts as of now called 

attention to, which is the requirement for expanded 

challenge and progressively outside provider support 

in the part so as to facilitate the expansion in 

development costs. As the reaction from the review 

recommends, nature of foundation ventures has not 

diminished after the exchange of value affirmation 

from customer to contractual worker. Be that as it 

may, the high number of respondents that 

demonstrated quality is equivalent to before the 

exchange raises a worry of absence of quality 

improvement. Smyth (2010) battles that so as to 

accomplish constant improvement that infers 

consistency, learning must be exchanged crosswise 

over undertakings and inserted as a capacity or 

capability. The lack of gifted and experienced 

specialists in the open customer association may have 

undermined information exchange openings and 

consequently added to the apparent absence of value 

improvement in open development ventures. A 

venture director's choices with respect to quality 

details and models amid the development period of 

ventures can likewise impact persistent improvement 

objectives if venture administrators much of the time 

resort to a satisfactory quality dimension that isn't 

ideal so as to maintain a strategic distance from or on 

the other hand limit clashes with temporary workers 

or the disappointment of ranking directors. The 

longing to build the utilization of other acquirement 

strategies, for example, PPP is by all accounts pie in 

the sky thinking right now, when it is deciphered as 

lessening the need an open customer with a 

profoundly gifted and able workforce that can not just 

arrangement with the specialized parts of development 

extends but on the other hand are prepared to deal 

with the stray pieces of long haul contracts from 

lawful and money related angles. 

 

V. CONCLUSION 

 

Managing tedious, dubious, and dynamic highlights of 

development extends inside planning strategies have 

been wellsprings of worry in the development space. 

To accomplish precision and/effective the board of 

development ventures, at that point organizers need 

to actualize better demonstrating strategies. As to 
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incapability of conventional arranging strategies, 

venture organizers would need to look for 

incorporated methodologies utilizing new 

advancements in development the executives. Taking 

into account that there have been less examinations 

related to execution of reproduction in this space the 

current investigation along these lines discovers its 

handiness. The investigation speaks to an imaginative 

comprehensive investigation inside the NZ 

development part that would manage complexities 

engaged with development ventures the executives 

and help improve tasks' conveyance. The general 

positioning of hazard factors for the seven classes were 

investigated, the mean esteem running from 1 to 2.5 

as considered as the most basic factors in the scaffold 

ventures. the main ten positioning of hazard factors 

were as pursues: Delay amid development process, 

Lack of coordination, Safety gear for laborers, 

numerous alterations on configuration are made amid 

execution, Unavailability of land and option to 

proceed that confines access to the site, Casting and 

relieving time is more Inexperience when evaluating 

tenders, Unrealistic expense gauge and calendars, the 

proprietor lingers behind in paying the contractual 

workers and Low dimension of capacity of temporary 

worker.  
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ABSTRACT 

 

In this paper we survey such a shopping system that can be very helpful for the customer and that can also save 

the time of the customer and make their shopping easy.  In this system customer scans the QR Code of the 

products and add product into the cart.  Bill is a generated automatically which saves the time waiting in a 

queue. In this paper, we focus on a cart in which products put into a shopping cart and the product 

automatically read and the bill is generated on the monitor of cart which is transfer to the billing counter via 

online domain. As a result customers don't have to hold up in long lines at checkout. This system brings new 

innovation than existing shopping system. The main purpose of this paper is to provide centralized and 

automated billing system using QR code. Along with the automatic billing some special features incorporated 

are budget setting and Product recommendation based on the special offers and discount along with product 

details with an anti – theft mechanism. We uses new term in this paper that is Market Basket Analysis. 

Keywords: Cart, QR Code, Billing System, Security, Market Basket Analysis, Barcode, Smart Shopping 

 

I. INTRODUCTION 

 

Human beings are always demanding to develop 

technology which will support and fulfill their basic 

needs with an easier and faster way. At present, many 

super market uses the traditional shopping method, 

they buy the product, add into the cart and then goes 

to the billing counter. In billing counter the scans the 

barcode of products and make the bills. This shopping 

mode can make the customer tired and can waste 

much more time of the customer by waiting in the 

queue in the billing counter. So to make the shopping 

easy for the customer we introduce the E-cart system 

for shopping using wireless sensor networks. 

 

In this paper we develop such a shopping system that 

can be very helpful for the customer and that can also 

save the time of the customer and make their 

shopping easy.  In this system customer scans the QR 

Code of the products and add product into the cart. 

Also bill is generated automatically which saves the 

time waiting in a queue. In this paper, we center 

around a shopping framework. Smart Shelves that are 

additionally furnished with QR Code pursuers can 

screen all provided things and send thing notification 

to the server At the point when things or products 

wind up sold out, the server can tell representatives to 

restock. It ends up being basic for the store to do stock 

administration as all things can be normally 

scrutinized and adequately logged. We consider 

security and protection issues identified with systems 

as no past research has handled it. When a customer 

enter in the supermarket  he/she had to scan the QR 

code on the carts monitor and after login successful 

he/she gets a message that his/her cart is ready for 

shopping. The customer can be able to view their 

previous shopping lists in the screen or he /she can 

create the new shopping list.  
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In our paper we introduce a new concept which is 

Market Basket Analysis. It help to reduce the product 

searching time.  

 

E.g. if a customer buy a milk, in a screen the product 

associated with the milk is to be shown such as bread 

and biscuits and the variety of these shown products 

will also be display.  It will easy for the customer to 

find the product and it shows the shelves where that 

product are kept. If the new product is introduce in 

the store it shows the advertisement of that product. 

 

This paper adds to the headway in the current 

shopping system which can acquire another 

advancement the field of shopping centers. The main 

purpose of this paper is to provide centralized and 

automated billing system using QR code. Along with 

the automatic billing some special features 

incorporated are budget setting and Product 

recommendation based on the special offers and 

discount along with product details. 

 

II. METHODS 

 

First and foremost customer will download the 

android application on his cell phone .After this if 

customer does not have an account or ID for shopping 

purpose he will register for account after this the 

customer gets the unique ID that is QR code generate 

on his cell phone. Or else if customer has account 

then he/she is ready to shop.  

 

A customer enters into the shopping mall on entering, 

customer first picks up a his/her shopping cart which 

has a Monitor on it an also a camera is introduce in 

the cart for scanning QR Code on each product. The 

bill of the buy products from the carts monitors to the 

billing counter is transfer through online process. So 

by this there is no need to rescan the product at the 

billing section. All the items in the mall will be 

equipped with QR Code tags. When person puts an 

item in the cart, its code will be detected by `camera 

also each item is added to the cart billing is done at 

the cart itself.  

 

Simultaneously all details are displayed on carts 

monitor. And also if we want to remove some inserted 

item then we press the delete key and remove a 

particular item. 8 item’s cost gets subtracted from total 

bill and item removal message is displayed on cart 

screen. Screen of cart also show the way where the 

product is store in arrange on shelves at mall. At the 

billing Counter the total bill data will be transferred 

to PC LCD is used as main output device for the 

customers; it displays the details of items, price and 

total bill etc. to indicate the activity made by 

customer. 

 

MARKET BASKET ANALYSIS: 

In our paper we introduce a new concept which is 

Market Basket Analysis. It help to reduce the product 

searching time. The related product is displayed 

according to category of product. Various category are 

mention at admin warehouse according to this 

product are shown.   

 

 E.g. if a customer buy a milk, in a screen the product 

associated with the milk is to be shown such as bread 

and biscuits and the variety of these shown products 

will also be display.  It will easy for the customer to 

find the product and it shows the shelves where that 

product are kept. If the new product is introduce in 

the store it shows the advertisement of that product. 
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Figure 1.  Flow Diagram of Shopping System 

 

III. RESULTS AND DISCUSSION  

 

 
SCR 1. Billng Centre GUI 

 

After adding the product into the cart we went to 

the billing section, In billing centre, the QR code 

from the phone is again scanned and then the bill 

is generated. The Generated bill is to be paid by the 

customer by cash and then the SMS of the bill is 

send to the registered mobile number. 

 

 
SCR 2. Generating QR Code for product 

 

In this we generated QR code for the product and 

for the Category of the product that we print and 

paste on the product.  

 

 
SCR 3.  Show the stock details in warehouse 

 

In this it shows the how many no of stock is 

available in warehouse and when the stock is not 

in stock it gives the notification to the admin 

 
SCR 4. Adding new product in warehuse 

 

In this we add the new product which is arrived in 

the mall administrator have to add the details like 

gst details, quantity, price, etc 
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IV. CONCLUSION 

 

In this paper, we propose a secure smart shopping 

system utilizing QR code technology. This is the first 

time that QR code is employed in enhancing shopping 

and billing experiences and also Market basket 

Analysis are examined with regards to a keen 

shopping framework .We detail the structure of a total 

framework and construct a model to test its capacities. 

We structure a protected correspondence convention 

and present security examination and execution 

assessments. We trust that future stores will be 

secured with QR code and GSM technology and our 

exploration is a spearheading one in the advancement 

of a shopping framework. Our future research will 

focus on improving the current system, for example 

movement of cart is automated is also implemented in 

future. Also the misplace product detection from 

shelves. 
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ABSTRACT 

 

This paper presents the modified design of a blade made up of EN-8 Carbon Steel used to further reduce the size 

of the granular aluminum foil material of more and above grade size of 90.This research is done on the logical 

approach based on the study done on the pulverizer machine when it is in running condition and also to study 

the design of blade so as to achieve higher production rate in the ongoing process at the NPM Industry and to 

do the advancement in the blade design to achieve higher production rate. This paper also presents the 

upgraded design and analysis of the blade and various remedial solutions for its advancement that has increased 

its production rate. 

Keywords: Pulverizer Machine, EN8 Carbon Steel 

 

I. INTRODUCTION 

 

A pulverizer or grinder is a mechanical device for the 

grinding of many different types of materials. So as to 

reduce the size of a particular material up to a certain 

desired size or to grind it further till the requirement. 

This additional resources that assist you in writing a 

professional technical paper. 

 

Operating principle of Pulverizer 

The pulverizer consists of an encased rotor carrying 

swing hammers, whizzer classifier for fineness 

regulation and pressure gradient creator mounted on a 

solid shaft. Raw material to be pulverized enters the 

crushing chamber through the hopper or the 

automatic rotary feeder. The impact of the hammers 

on the feed material against the liner plates reduces it 

into fine powder. The ground material is carried 

towards the whizzer classifier for classification and 

the oversize particles are rejected by the classifier and 

returned to the crushing chamber for further grinding. 

The classified material is then conveyed into the 

cyclone for collection and bagging. A dust collector is 

provided in the system for ensuring dust less 

operation and for no loss of ground powder.  

 

Typical application of Pulverizers 

 

The techno wings impact pulverizers are used for a 

wide range of application e.g. Agricultural, chemicals, 

carbon and graphite, coal, coke, coconut shell and 

wood saw dust, clay, dye stuff and pigments, 

detergents, ferro-alloys fertilizers, fillers, food 

products, herbs and spices, insecticides and pesticides, 

katha, marine feeds, minerals, plastics, 

pharmaceuticals, resins. 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

323 

 
Figure 1. Pulverizer Machine 

 

II. METHODS AND MATERIAL  

 

Factors affecting the production in pulverizer due to 

blade design. 

 

The width of the blade is of 2.5 inches due to which 

the grinding of the aluminum foil doesn’t takes place 

as per the desired requirement of the industry. 

 

Rotation of the blade that is currently 35 rpm which is 

to be increased so as material can be grinded at a faster 

cutting rate and can also increase the production rate 

of the grinded short sized powder form aluminum. 

 

Thickness of the blade affects the cutting of aluminum 

foil that is greater that the Grade size 10. The 

thickness of the blade is small therefore the material 

grinding doesn’t place as per the requirement. 

 

Faster and improper mannered pouring of the raw 

material into the hopper of the machine that is the 

pouring of material is done at higher rate as compare 

to the slower cutting rate of the grinder blade. 

 

Material used to make the blade EN8 carbon steel is a 

common medium carbon and medium tensile steel, 

with improved strength over mild steel, through-

hardening medium carbon steel. EN8 carbon steel is 

also readily machinable in any condition. 

 

EN8 steels are generally used in the as supplied 

untreated condition. But EN8 steels can be further 

surface-hardened by induction processes, producing 

components with enhanced wear resistance. Steel EN8 

materials in its heat treated forms possesses good 

homogenous metallurgical structures, giving 

consistent machining properties 

 

1. EN8 Steel is Steel Grade in BS 970 1955 

Specification 

EN8 steel grade belongs to the standard of BS 970-

1955, which is a standard for wrought steel for 

mechanical and allied engineering purpose. In BS 970 

standards, there are some other common steel grades, 

like EN9, EN19, EN24, EN36 etc. And the most 

equivalent is grade 080M40 steel in BS 970-1991. 

2. EN8 Carbon Steel is Available in Following Shape: 

We could supply EN8 steel in bright round bar in 

drawn/turned condition or round hot rolled, hexagon, 

square, steel flats and plate. 

EN8 Steel Round Bar: 8mm-1600mm 

EN8 Steel Cold Drawn Bar: 5mm-70mm 

EN8 Carbon Steel Flat & Plate: 10-1500mm x 200-

3000mm 

Sizes of other shapes are available, please send emails 

to us for specific checking. 

3. EN8 Carbon Steel Grade Equivalents 

Other steel grades in ASTM, DIN, JIS standards are 

similar and equivalent to EN8 steel, as follows: 

BS 970-1991:080M40 

AISI/ASTM A29:1038, 1040, 1045 

DIN Werkstoff No.: 1.0511, 1.1186, 1.1189 

BS & DIN European: C40, CK40, C45, CK45 

JIS G4051: S40C, S45C 

4. EN8 Carbon Steel Properties 

4.1 Carbon Steel EN8 Chemical Composition 

Standard Grade C Mn P S Si 

BS 970 EN8/080M40 
0.36-

0.44 

0.60-

1.00 
0.05 0.005 

0.10-

0.40 

http://www.astmsteel.com/bs-970/
http://www.astmsteel.com/bs-970/
http://www.astmsteel.com/product/en8-carbon-steel-080m40-bs-970/
http://www.astmsteel.com/product/en8-carbon-steel-080m40-bs-970/
http://www.astmsteel.com/product/en8-carbon-steel-080m40-bs-970/
http://www.astmsteel.com/product/en8-carbon-steel-080m40-bs-970/
http://www.astmsteel.com/astm-a29/
http://www.astmsteel.com/astm-a29/
http://www.astmsteel.com/product/c45-round-bar-aisi-1045-din-jis-s45c/
http://www.astmsteel.com/product/c45-round-bar-aisi-1045-din-jis-s45c/
http://www.astmsteel.com/jis-g4051/
http://www.astmsteel.com/jis-g4051/
http://www.astmsteel.com/product/jis-s45c-steel-machine-structural/
http://www.astmsteel.com/product/jis-s45c-steel-machine-structural/
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4.2 EN8 Medium Carbon Steel Mechanical 

Properties and Hardness 

Heat 

Treatm

ent 

Tensile 

Strengt

h Rm 

Yield 

Strength 

Rm 

Rp 

0.2 

A 

min 

on 

Impact 

Hardn

ess 
5.65√S

o 

Izo

d 

Ft.l

b 

KCV 

J 

MPa MPa 
MP

a 
   HB 

N 

550 280 – 16 15 16 
152/20

7 

510 245 – 17 – – 
146/19

7 

Q 625/775 385 355 16 25 28 
179/22

9 

R 700/850 465 450 16 25 28 
201/25

5 

 

5. Forging of Carbon Steel Grade EN8/080M40 

Preheat the EN8 steel carefully, then raise 

temperature to 1050°C for forging. Do not forge below 

850°C. After forging cool en8 steel slowly, preferably 

in a furnace. 

6. Heat Treatment of EN8 Carbon Steel 

EN8 steel is usually supplied untreated but also be able 

to be supplied to order in the normalized or finally 

heat treated, which is adequate for a wide range of 

applications. 

Tempering – Carbon steel EN8 or 080m40 can be 

tempered at a heat of between 550°C to 660°C 

(1022°F-1220°F), heating for about 1 hour for every 

inch of thickness, then cool in oil or water. 

Normalising of EN8 bright mild steel takes place at 

830-860°C (1526°F-1580°F) then it is cooled in air. 

Quenching: in oil or water after heating to this 

temperature will harden the steel. 

7. Applications of EN8 Carbon Steel 

EN8 steel material is suitable for the all general 

engineering applications requiring a higher strength 

than mild steel such as: 

general-purpose axles 

shafts, 

gears, 

bolts and studs. 

spindles, 

automotive and general engineering components, 

Other general engineering parts etc. 

 

We supply steel grade EN8 to some customers in 

middle east like UAE, Europe countries like UK and 

also in Africa like south Africa. We will have some 

EN8 carbon steel promotion at the end of almost 

every month. Just send emails with detailed requests 

for EN8 carbon steels price. 

 

 
Figure 2.  EN8 Carbon Steel 

 

Designing of the modified blade Mainly the 

modification is done in the two desired factors that 

has completely changed the aspects of the blade 

design which are as followed: 

 

The main modification in the design of the blade is 

done by increasing the width of the blade to 4 inches. 

The previous blade was of the width 2 inches and the 

modified blade is increased with the 2 inch width and 

the total width of the blade is now 4 inches and the 

length of the blade is 18 inches. 

 

The thickness of the blade is also increased, firstly the 

blade thickness was of 10-12 mm and now the 

thickness is increased up to 18-20 mm. 

 

http://www.macsteel.co.za/files/080m40_en8_black.pdf
http://www.macsteel.co.za/files/080m40_en8_black.pdf
http://www.macsteel.co.za/files/080m40_en8_black.pdf
http://www.macsteel.co.za/files/080m40_en8_black.pdf
http://www.westyorkssteel.com/carbon-steel/en8/
http://www.westyorkssteel.com/carbon-steel/en8/
https://www.metals4u.co.uk/EN8-mild-steel.asp
https://www.metals4u.co.uk/EN8-mild-steel.asp


International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

325 

The designing of the blade is done in the CATIA V5 

software. 

Designing of the modified blade in the CATIA V5 

Software 

 
 

 
 

Solutions 

The product quality up to the industrial requirement 

can be achieved by increasing the width of the blade 

that actually results in cutting of more amount of 

material. Firstly the blade was of 2 inches which 

doesn’t allows the material to grind as per the industry 

requirement that is the output to be received is in the 

grinded powdered form therefore as per the desired 

requirement if the width is increased then the more 

amount of material can be cut down that is the 

aluminum foil of grade 9-12 can be easily cut down as 

the width will be increased. The main benefit for this 

width size blade is that the product quality that is 

achieved from this blade marks up to the industry 

requirement and grinded material received is of 

needed grade size. 

 

The rpm of the blade is needed to be increased that is 

firstly the blade use to run at 35rpm and after testing 

it at higher speed the rpm of the machine is further 

increased by 40-45 rpm and now the blade runs at the 

speed of 75-80 rpm which cuts and grinds the material 

in the desired size needed and the product that is to be 

achieved in the thick powdered form is now being 

achieved in that particular thick powdered form. 

 

The thickness of the blade is now changed to 20 mm 

from the previous thickness of old blade that was of 

10-12 mm, the old blade was not able to grind the 

material due to the grade size of the aluminum that is 

of grade size 9-12 which is tough for the 10-12 mm 

blade to grind that much hard material so the grinding 

doesn’t use to takes place as per the requirement and 

now after the thickness is changed to 20mm, the 

grinded material achieved from the modified blade is 

of good quality and the desired grade size that is 

required in the industry. 

 

The manner of pouring of the material has also been 

changed now that is the material being poured is now 

poured in a desired amount of material which grinds 

the material uniformly. 

 

EN8 Material applied to the blade to do the further 

Analysis on it 

 
 

Analysis of the blade 

The analysis is done on the blade by applying the 

pressure of 100N/m2. That is mainly the material is 

poured into the machine with the help of hopper 

which doesn’t applies any amount of pressure on the 

blade. That is so low amount of force or the pressure is 

applied on the blade when it is in rotation. Therefore 

the following analysis is done just by applying a low 

pressure of 100N/m2 on the blade. 

 

The analysis is carried out in three ways that is: 

Von-Misses Stress Analysis 
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Displacement Analysis 

Further are the analysis carried out on the CATIA 

software. 

 
 

The clamps have been mounted on the base as the 

material comes down into the machine from the 

hopper so the pressure and the force that is mainly 

applied at the top of the blade.  

 
 

The pressure points have been applied to the top of 

the blade as compared to the alignment of the clamps 

mounted at the base of the blade. That is the pressure 

of 100 N/m2 is being applied on the blade and then 

the computation is done so as to achieve the further 

analysis of the desired part. 

 

Von-Misses Stress Analysis 

 
 

The von Misses stress is used to predict yielding of 

materials under complex loading from the results of 

unaxial tensile tests. The von Misses stress satisfies the 

property where two stress states with equal distortion 

energy have an equal von Misses stress. 

 

The various changes can be seen in the part body as 

the various color represents where the exact amount 

of pressure is been exerted. That is the dark blue color 

shows where the pressure exerted is less and the red 

color shows which is highly affected by the pressure 

exertion on the part body. 

                

 
Graph made from the obtained result of nodal values 

by applying gradual stress of 100N/m2. 

 

 
 

Deformation Analysis 

Deformation analysis shows a analyzed image of the 

blade while applying the pressure of 100N/m2. In 

actual practice the blade will not get deformed but it 

will definitely reduce its sharpness from the corners 

from where the material grinding takes place. 
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Translation Displacement Analysis 

 

 
 

III.  CONCLUSION 

 

The modified blade has been implemented at the 

industry in actual practice and the production rate at 

the industry by this blade results in increase of 

production of the thick powdered aluminum by 500 

kg of grinded material by one machine in one single 

shift firstly the production was so low and the 

company was facing a major issue with it which is 

positively solved and the positive results have been 

achieved from the modified design. The 

implementation has been done by the industry as they 

saw a positive outcome in this modified design.  
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ABSTRACT 

 

The concept of integration of distributed energy resources for formation of micro grid will be most significant 

in near future. The latest research and development in the field of micro grid as a promising power system 

through a comprehensive literature review is presented in this paper. It shows a broad overview on the 

worldwide research trend on micro grid which is most significant topic at present. This literature survey reveals 

that integration of distributed energy resources, operation, control, power quality issues and stability of micro 

grid system should be explored to implement micro grid success- fully in real power scenario. Microgrids are 

electricity distribution systems containing loads and distributed energy resources, (such as distributed 

generators, storage devices, or controllable loads) that can be operated in a controlled, coordinated way either 

while connected to the main power network or while is landed. 

Keywords: DER, Integration DG RER RESs , Micro Grid Control, Micro Grid Protection & Micro Grid Stability 

 

I. INTRODUCTION 

 

A Microgrid refers to distributed energy resources and 

loads that can be operated in a controlled, coordinated 

way; they can be connected to the main power grid, 

operate in “islanded” mode or be completely off-grid.  

 
Figure 1. Distributed Power Supply System In 

Microgrid 

 

Microgrids are low- or medium-voltage grids located 

at or near the consumption sites. They can generate 

power from both renewable and conventional sources 

and although they are mainly electrical systems, they 

can also incorporate a thermal energy component, 

such as combinedheat and power. Microgrids are 

increasingly being equipped with energy storage 

systems, as batteries become more cost competitive. 

The system is controlled through a microgrid 

controller incorporating demand-response so that 

demand can be matched to available supply in the 

safest and most optimized manner. A flywheel or 

battery-based grid stabilizing system can be included 

to offer real and reactive power support. 

 

The concept of a microgrid is not new: the earliest 

electricity networks were essentially microgrids 

before they were joined into regional and national 

grids. What is new is their changing and expanding 

role, in the face of rising power demands, the falling 

cost of renewable sources, and the increasing need for 
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supply resilience and autonomy – both on- and off-

grid. 

 

II. BASIC STRUCTURE OF MICROGRID 

 

1) Storage in Microgrid: 

Microgrid can have storage as backup while operating 

in stand-alone mode of operation. When there is 

renewable source of power, excess power from 

renewable (after the load demand is fulfilled), can be 

stored in batteries. This can then be used as backup 

when needed. 

 

From a brief introduction of components of microgrid, 

a visualization of microgrid can be viewed as 

following fiugure: 

 

 
Figure 2. Basic Structure Of Microgrid 

 

This figure has multiple load centers (commercial and 

residential) and multiple type of generation 

(conventional and non-conventional). The microgrid 

has distributed sources and local controllers also 

whole microgrid is monitored by centralized control 

unit. There is also a battery bank for storage of excess 

renewable power. 

This is stand-alone operation of a microgrid. 

 

2) Mode of Operation of Microgrid: 

Microgrid can work with the main power supply from 

the utility to feed the load and provide power to the 

main grid when it has excess power. It can work as 

island of load units and generation when other parts 

of whole power system is under maintenance or have 

bug in it. Control unit is also responsible of successful 

connection and disconnection of microgrid from main 

grid. and operation must not be disturbed by this. 

 

Basic Structure and Elements in Microgrid: 

As stated in start that microgrid is home for a lot of 

components according to requirements of 

stakeholders (consumer, investor, market). All 

components join together to form structure of 

microgrid. From the definition, we can conclude that 

basic elements in microgrid are: 

• Distributed Generating units 

• Load Centers 

• Distribution network 

• Control Unit(s) 

• Electric Power Storage (optional) 

 

The distributed generation units could be 

conventional, non-conventional (renewable or 

alternate sources) or combination of both. Main 

objective of these generating units is to meet the 

demand of local load centers. Load centers can also 

have own generation, partially dependent to the 

supply or total demand is fulfilled by the generating 

units through distribution network. 

 

3) Control in Microgrid: 

Control unit is one of major component of microgrid. 

The flow of power from generation to the load centers 

should be monitored, controlled and managed 

properly. Even before, the generation of electric 

power must have controller to maintain power quality 

(voltage, frequency and sin wave within limit). 

4) Synchronization and control of single type of 

generation in microgrid is relatively easy and less 

complex. And this can be controlled by single 

central controller. But microgrid can have 

multiple type of generation (by its nature) at 

single place to feed the single load center. So, the 

control of such diverse type of generation 

becomes very complex and Control in Microgrid: 
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Control unit is one of major component of microgrid. 

The flow of power from generation to the load centers 

should be monitored, controlled and managed 

properly. Even before, the generation of electric 

power must have controller to maintain power quality 

(voltage, frequency and sin wave within limit). 

 

Synchronization and control of single type of 

generation in microgrid is relatively easy and less 

complex. And this can be controlled by single central 

controller. But microgrid can have multiple type of 

generation (by its nature) at single place to feed the 

single load center. So, the control of such diverse type 

of generation becomes very complex and difficult to 

handle for single central controller is difficult to 

handle for single central controller. 

 

TYPES OF MICROGRID: 

Community Microgrids can serve a few up to 

thousands of customers and support the penetration of 

local energy (electricity, heating, and cooling).[8] In a 

community microgrid, some houses may have some 

renewable sources that can supply their demand as 

well as that of their neighbors within the same 

community.i 

1.Community Microgrid 

 
Figure 3. Community Microgrid 

 

Community Microgrids can serve a few up to 

thousands of customers and support the penetration of 

local energy (electricity, heating, and cooling).[8] In a 

community microgrid, some houses may have some 

renewable sources that can supply their demand as 

well as that of their neighbors within the same 

community. The community microgrid may also have 

a centralized or several distributed energy storages. 

Such microgrids can be in the form of an ac and dc 

microgrid coupled together through a bi-directional 

power electronic converter. 

 

2.Remote Off-grid Microgrids 

 

 
Figure 4. Remote Off-Grid Microgrid 

 

These microgrids never connect to the Macrogrid and 

instead operate in an island mode at all times because 

of economic issues or geographical position. Typically, 

an "off-grid" microgrid is built in areas that are far 

distant from any transmission and distribution 

infrastructure and, therefore, have no connection to 

the utility grid.[6][10] Studies have demonstrated that 

operating a remote area or islands' off-grid microgrids, 

that are dominated by renewable sources, will reduce 

the levelized cost of electricity production over the 

life of such microgrid projects.[ 

https://en.wikipedia.org/wiki/Microgrid#cite_note-8
https://en.wikipedia.org/wiki/Microgrid#cite_note-8
https://en.wikipedia.org/wiki/Electrical_grid
https://en.wikipedia.org/wiki/Microgrid#cite_note-Securicon-6
https://en.wikipedia.org/wiki/Microgrid#cite_note-TypeOfMicrogrid-10
https://en.wikipedia.org/wiki/Microgrid#cite_note-11
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Large remote areas may be supplied by several 

independent microgrids, each with a different owner 

(operator). Although such microgrids are traditionally 

designed to be energy self-sufficient, intermittent 

renewable sources and their unexpected and sharp 

variations can cause unexpected power shortfall or 

excessive generation in those microgrids.  

 

3.Commercial and Industrial (C&I) Microgrids. 

 

 
Figure 5. Commertial And Industrial Microgrid 

 

These types of microgrids are maturing quickly in 

North America and Asia Pacific; however, the lack of 

well –known standards for these types of microgrids 

limits them globally. Main reasons for the installation 

of an industrial microgrid are power supply security 

and its reliability. There are many manufacturing 

processes in which an interruption of the power 

supply may cause high revenue losses and long start-

up time.[6][10] Industrial microgrids can be designed 

to supply circular-economy (near-)zero-emission 

industrial processes, and can integrate combined heat 

and power (CHP) generation, being fed by both 

renewable sources and waste processing; energy 

storage can be additionally used to optimize the 

operations of these sub-systems. 

 

Challenges 

Microgrids, and integration of DER units in general, 

introduce a number of operational challenges that 

need to be addressed in the design of control and 

protection systems in order to ensure that the present 

levels of reliability are not significantly affected and 

the potential benefits of Distributed Generation (DG) 

units are fully harnessed. Some of these challenges 

arise from invalid assumptions typically applied to 

conventional distribution systems, while others are 

the result of stability issues formerly observed only at 

a transmission system level. 

 

• Bidirectional power flows: The presence 

of distributed generation (DG) units in the 

network at low voltage levels can cause reverse 

power flows that may lead to complications in 

protection coordination, undesirable power flow 

patterns, fault current distribution, 

and voltage control.  

• Stability issues: Interaction of control system of 

DG units may create local oscillations, requiring a 

thorough small-disturbance stability analysis. 

Moreover, transition activities between the grid-

connected and islanding (stand-alone) modes of 

operation in a microgrid can create transient 

stability. Recent studies have shown that direct-

current (DC) microgrid interface can result in 

significantly simpler control structure, more 

energy efficient distribution and higher current 

carrying capacity for the same line ratings. 

•  Modeling: Many characteristic in traditional 

scheme such as prevalence of three-phase 

balanced conditions, primarily inductive 

transmission lines, and constant-power loads are 

not necessarily hold valid for microgrids, and 

consequently models need to be revised. 

 

• Uncertainty: The operation of microgrids contain 

very much uncertainty in which the economical 

and reliable operation of microgrids rely on. Load 

profile and weather forecast are two of them that 

make this coordination becomes more challenging 

in isolated microgrids, where the critical demand-

supply balance and typically higher component 

failure rates require solving a strongly coupled 

https://en.wikipedia.org/wiki/Microgrid#cite_note-Securicon-6
https://en.wikipedia.org/wiki/Microgrid#cite_note-TypeOfMicrogrid-10
https://en.wikipedia.org/wiki/Distributed_generation
https://en.wikipedia.org/wiki/Fault_(power_engineering)
https://en.wikipedia.org/wiki/Voltage
https://en.wikipedia.org/wiki/Islanding
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problem over an extended horizon. This 

uncertainty is higher than those in bulk power 

systems, due to the reduced number of loads and 

highly correlated variations of available energy 

resources (limited averaging effect). 

 

Microgrid protection and coordination issues: 

Short circuit fault is frequent in power system and the 

same is harmful for the power system components, 

consumer’s equipments as well as personnel too. As 

per traditional philosophy of existing power system 

protection, microgrids are to be protected from large 

amount of short circuit currents, excessively high or 

low voltage due to abnormal conditions occurring on 

the utility grid side fault or fault in the microgrid itself. 

To provide proper protection and to avoid damages of 

microgrid and customer’s equipments; protective 

relays are to be installed to detect the abnormal 

conditions and to initiate circuit breakers to isolate 

the fault. Since proper action is required within a few 

fundamental cycles, decisions are generally made 

autonomously based upon local information like 

magnitudes of abnormal voltage, current etc. . In 

utility grid, the synchronous generators are inherently 

capable of withstanding large fault current which is 

sensed by the relays and interrupted by the circuit 

breakers. So cost of the power system protective 

devices like circuit breakers, transformers, current 

limiting reactors are increased due to direct 

interaction with that severe fault current. Another 

important point in this context discussed in, is the fast 

limitation of fault current which is a unique capacity 

of power electronics based interfacing of DGs that can 

further provide a great benefit due to reduction in 

rating, as well as cost of the expensive current 

carrying equipments and current interrupting circuit 

breakers. Also the fast response characteristic of the 

solid state power electronic interfaced relays can 

provide good protection coordination among all 

related protective devices in the microgrid system. 

 

Stability analysis of microgrid : 

The stability of a microgrid, which is interconnection 

of several distributed energy resources, is its ability to 

return to normal or stable operation after having been 

subjected to some form of disturbance. Conversely, 

instability means a condition denoting loss of 

synchronism or falling out of normal operation. 

Stability considerations have been recognized as an 

essential feature of microgrid planning. For proper 

working of microgrid, the stability problems are to be 

taken care of considering the steady state, dynamic 

and transient condition. The study of steady state 

stability mainly concerned with computing maximum 

limit of DER loading while maintaining synchronism, 

however, if the loading is increased gradually . In a 

microgrid, dynamic instability more often occurs than 

the steady state one due to sudden fluctuation of load 

leading to the system oscillation which is required to 

be died out completely within a short period. 

Oscillations persisting for a long period may be a 

serious threat to the interconnection of DERs. 

Therefore, study of dynamic stability of a microgrid is 

essential. 

 

Advantages of microgrid: 

• Ability to disconnect from utility grid during 

disturbance and operate independently 

• It reduces demand on utility grid thus prevents 

grid failure 

• We can use both electricity and heat energy so 

that over all efficiency increases 

• have much smaller financial commitments. 

• use renewable resources hence are more 

environmentally friendly with lower carbon 

footprints. 

• require fewer technical skills to operate and rely 

more on automation. 

 

Disadvantages of microgrid: 

• Voltage ,frequency and power quality should be at 

acceptable limits 

• Requires battery tanks to store which requires 

space and maintenance 
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• Resynchronization to utility grid is difficult 

• Protection is difficult 
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ABSTRACT 

 

Use of microcontroller-based system has given flexibility for implementation of closed loop operation, to get 

variable speed of DC motor irrespective of supply fluctuation and load variation by incrementing or 

decrementing firing angle for dual convertor. In dual converters with non-circulating current, only one 

converter operates at a time and another converter is temporarily blocked from conducting by withdrawing 

firing pulses to the thyristors. Since only one converter operates at a time no reactors are required between the 

converters. The paper includes details on design of regulated power supply and zero crossing detectors to detect 

zero crossing instant of A.C. input to converters to determine firing angle, control circuit is designed to read 

some input parameters.  

Keywords: Microcontroller, DC Motor, Silicon Controlled Rectifiers, MOSFET 

 

I. INTRODUCTION 

 

to The rapid growth in science and technology offers 

several advantages of using integrated circuits, 

microprocessors, microcontrollers, embedded chips, 

etc., in designing electrical and electronics projects 

and circuits by reducing their size, cost, and 

complexity.  Using these embedded chips and 

microcontrollers is increasing due to its simplicity and 

benefits. The microcontrollers can be programmed to 

perform various tasks based on requirement of the 

circuit operation. Thus, simply by changing program 

instructions various tasks can be performed by a single 

circuit without changing any hardware circuitry of 

the project. Thus, the application of microcontroller 

in science and technology is increasing rapidly. Power 

electronic applications have become very common in 

modern commercial and industrial environments 

particularly in applications of AC-DC conversions. 

Electrical system is mostly AC in nature. But the 

traditional DC drives are still in operation, due to ease 

of speed control requiring forward and reverse 

operation. 

 

To achieve this effective control on speed and 

direction of chosen DC drive and AC-DC conversion, 

a simple controllable dual converter is used in this 

work. Dual converters consist of two converters or 

bridges. Left bridge acts as a forward converter and 

other (right) acts as reverse converter. Single-phase 

full converters allow only two-quadrant operations. If 

two fully-controlled converters are connected back-

to-back, then a four-quadrant operation is possible 

and such types of converters are called dual converters 

as shown in Figure-1. They are used in high power 

variable speed drives. Conventional dual converter is 

built by employing two full bridge converters as 

shown in Figure-1. One of them is used to allow the 

current of motor to flow only in one direction whilst 

the other is used for reverse direction. Hence two 

bridge converters are required to perform four-

quadrant operations. A Dual-Converter is a converter 

http://www.edgefxkits.com/blog/embedded-systems-with-applications/
http://www.edgefxkits.com/blog/embedded-systems-with-applications/
http://www.edgefxkits.com/blog/simple-electronic-project-circuits-for-final-year-engineering-students/
http://www.edgefxkits.com/blog/simple-electronic-project-circuits-for-final-year-engineering-students/
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which can handle a load with all four combinations of 

voltage polarity and current direction. The positive 

current converter is operated for positive current to 

load. The negative current converter is operated for 

negative load current. 

 
Figure 1. Block diagram of dual converter 

 

There are two modes of dual converter. 

(1) Non-circulating current mode. 

(2) Circulating current mode. 

 

A. Non-circulating Current Mode 

In this mode, complex controlling unit is needed to 

trigger the thyristor. When a positive converter is 

triggered the negative converter is blocked 

temporarily. So, that time interval (10 to 20 ms) is 

needed between the two converter’s triggering pulses. 

Based on the triggering the load current may be 

continuous or discontinuous in nature. The circuit 

diagram of non-circulating current mode dual 

converter is shown in the Figure 2 

 
Figure  2. Circuit diagram for Non-circulating current 

mode. 

 

B. Circulating Current Mode 

Both the converters are always in conduction. Due to 

this a large amount of circulating current flow present 

in the circuit. To limit the over flow of the circulating 

current reactors are used as shown in the Fig. 3. To 

operate the converters 1 and 2 concurrently firing 

angles should be maintained in such a way 

that,αp+αn=180°. The main advantage of this mode is 

its faster response. The cost and size of the reactor 

reasonably quite large in higher power level. 

Circulating current increases the power losses. So, the 

power factor (pf) and efficiency (η) are low. The 

inductance value chosen such a way that the 

circulating current is 30% of full load current. 

 

 
Figure 3. Dual converter in circulating Mode 

 

MICROCONTROLLER BASED TRIGGERING 

CIRCUIT 

Thyristors or Silicon Controlled Rectifiers (SCRs) are 

widely used as a switching device in the medium and 

large power levels starting from few kilowatts to 

several mega watts at voltage levels of few hundred to 

several kilo volt levels. Bipolar Junction Transistors 

(BJTs) and Metal Oxide Semiconductor Field Effect 

Transistors (MOSFETs) although have very fast 

switching characteristics compared to SCRs, their uses 

are limited to medium power levels at few hundred 

volts. Insulated Gate Bipolar Transistors (IGBTs) are 

switching devices which have positive points over the 

MOSFETs and thyristors. However, their higher cost 

and inability to work at very high voltages makes SCR 

a better choice even today, so far as line commutated 

converters are concerned. Because of advances in the 

switching technology the analog trigger circuits are 

replaced by digital trigger circuits. The circuit like 

converter, cycloconverter, rectifier and inverter make 

use of thyristor as an elementary unit. There are three 
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terminal thyristors having additional terminal gate, 

along with anode and cathode; is employed to trigger 

the thyristor at a precise angle, known as firing 

mechanism. It is observed that in analog triggering 

circuit, trigger circuit is too complex with many 

components; which may lead to debugging difficulties, 

uneven spacing of the adjacent trigger pulses and 

shifting phase inaccuracies. Hence digital trigger 

mechanisms designed which overcomes the 

limitations of analog trigger circuit. Simple, reliable 

gate drives for interfacing logic to power devices 

enhanced the control of large amounts of power. 

Recently, advances in microcontroller technology 

have led to self-contained systems capable of 

performing much more than mere computation. 

Peripheral tasks so necessary to high speed, real time 

control can now be incorporated with a 

microprocessor onto a single controller chip. These 

include high speed data collection, analog-to-digital 

data conversion, timing (including sampling rates), 

multiplexing, and high speed output of digital data. 

Microcontrollers perform such high speed control 

functions plus microprocessor computation at 

reasonable cost and as an easily interfaced to a larger 

control system. This paper describes the design and 

development of microcontroller based firing angle 

control, using Arduino microcontroller. The 

microcontroller is used as the firing controller. This IC 

chip takes input from a variable resistor, convert it to 

digital data, calculate delay time and trigger thyristors 

accordingly. The firing angle is adjustable from zero to 

180°. 

II. HARDWARE 

 

A. zero-crossing detector and the power supply 

The main sections of the circuit are a rectifier, 

regulated power supply and zero-crossing detector. 

Figure.3 shows the supply waveform, zero-crossing 

circuit and synchronised output waveform. The 230V 

AC mains is stepped down by transformer to deliver 

the secondary output of 9V, 500 mA. The transformer 

output is rectified by a full-wave centre tapped 

rectifier comprising diodes and then regulated by IC 

7805. Capacitors are used for bypassing the ripples 

present in the regulated 5V power supply. LED acts as 

the power-on indicator and resistor limits the current 

through LED. 

 

B. Switch 

Switches are used to increase and decrease the 

triggering angle. In this microcontroller based 

triggering circuit two switches are used, one for 

increasing and decreasing the triggering angle  and 

other for direction control i.e, forward and reverse. 

 

C. Isolation circuit 

Transformers not only provide higher or lower 

voltage differences between their primary and 

secondary windings, but they also provide “electrical 

isolation” between the higher voltages on the primary 

side and the lower voltage on the secondary side.In 

other words, transformers isolate the primary input 

voltage from the secondary output voltage using 

electromagnetic coupling by means of a magnetic flux 

circulating within the iron laminated core. But we can 

also provide electrical isolation between an input 

source and an output load using just light by using a 

very common and valuable electronic component 

called an opto-coupler. Pulse transformer can also be 

used for isolation. An optocoupler, also known as an 

opto-isolator or photo-coupler, is an electronic 

component that interconnects two separate electrical 

circuits by means of a light sensitive optical interface. 

To protect the triggering circuit from high voltage 

converter circuit isolation is necessary. So opto-

coupler is used here to isolate the triggering circuit 

from the converter circuit. 

 

III. CONCLUSION 

 

This paper discussed the detailed study of DC machine 

speed control using dual converter in both the 

direction (forward and reverse) and in both the mode 

of operation(generating and motoring). Dual 

converters are used for four-quadrant operation of DC 

drive. In circulating mode of operation there is no 
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need of dead time. So the speed reversal is very quick 

and smooth. The results of circulating current mode of 

operation in open loop control is shown in MATLAB 

simulation Relationship between motor speed and 

firing pulses generated by Arduino microcontroller 

was also found to be Linear. 
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ABSTRACT 

 

This project developed a wheelchair control which is useful to the physically disabled person with his hand 

movement or his hand gesture recognition using acceleration technology. Tremendous leaps have been made in 

the field of wheelchair technology. However, even these significant advances haven’t been able to help 

quadriplegics navigate wheelchair unassisted. It is wheelchair which can be controlled by simple hand gesture. 

It employs a sensor which control the wheelchair hand gesture made by the user and interrupt the motion 

intended by user and moves accordingly. In acceleration we have acceleration sensor. When we change the 

direction, the sensor register values are given to microcontroller. Depending on the direction of the 

acceleration, microcontroller controls the wheelchair like LEFT, RIGHT, FRONT and BACK. The aim of the 

paper is to implement wheelchair direction control with hand gesture reorganization. 

Keywords: Micro-Electromechanical Systems (MEMS), Wheelchair. 

 

I. INTRODUCTION 

 

The aim of this project is to use wheelchair 

automatically for moving forward, backward, Left & 

Right. The overall framework of this project is to 

restore automatic to severely Disabled people by 

helping them use independently a power wheelchair. 

A wheelchair is an electric wheelchair fitted with 

acceleration sensors, obstacle sensor and computer to 

help less able drivers achieve some independent 

mobility. By just tilting acceleration sensor 

wheelchair can be moved in four directions. The 

obstacle sensor can help the rider control the  by  and 

avoiding objects until he or she is able to handle the 

job. 

  

The amount of work that the rider chooses to do and 

how much control is taken by the chair is decided by 

the rider and his or her care. Obstacle in the way can 

also determined by wheelchair and wheelchair will 

stop automatically. The wheelchair can also integrate 

with HAND movements and computers; the pilot can 

use the same control to drives the wheelchair and 

operate another assistive device, so handicap person 

who cannot make use of his hands can drive chair by 

HAND movement. 

 

Taking advantages of technological evolution, in order 

to increase the quality of life for handicap people and 

facilitate their integration into the working world. In 

order to guide a wheelchair various situation can be 

distinguished. If the user is capable of controlling his 

HANDs, the ideal solution is the use of a sensor. 

 

Our project handicap wheelchair basically works on 

the principle of acceleration sensors whose output is 

analog varies according to acceleration applied to it, 

by applying simple formula we calculate the amount 

of tilt & output of tilt will decide to move in which 

direction. 

II. WORKING 

 

Our project handicap wheelchair basically works on 

the principle of acceleration, one acceleration sensor, 
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provides to axes, acceleration sensor whose output is 

analog, varies according to acceleration applied to it, 

by  applying simple formula we calculate the amount 

of tilt and output of tilt will decide to move in which 

direction Sensor gives X axis and y axis output 

independently which is hand to ADC and then 

microcontroller and depending on pulse width it 

decide to move or not. On chair obstacle sensors will 

be installed. Total 4 sensors will be installed for 

detection of wall/obstacle in the forward, backward, 

left and right direction. 

 

Movement of hand, the motor moves in any of the 4 

direction’s (i.e. forward, backward, left, right) when 

person tilt his hand in forward direction above 20 

degree angle chair will move in forward direction. If 

person tilt his hand in. Backward direction above 20 

degree angle chair will move in backward direction. If 

person tilt his hand in left direction above 20 degree 

angle chair will move in left direction. 

 

If person tilt his hand in right direction above 20 

degree angle chair will move in right direction. If 

person tilt his hand at 45 degree forward priority will 

be given to forward direction. 

 

Depending on the width of pulse width modulation, 

microcontroller will generate a count value. So, 

depending on the value of the count it will give the 

proper signal to the  motor to move in corresponding 

direction. 

 

WORKING OF WHEELS 

 

1. We obtained four combination from 

acceleration sensor which we used to drive a 

motor in four direction. 

2. From acceleration sensor we found analogue 

output which got converted into digital at the 

output of 12 bit ADC which is followed by 

microcontroller. 

3. The program burned into Ic is running 

successfully to accept input from all ports and 

provide various combination at output port. 

 

Table 1 

Direction Motor1 Motor2 

Forward Forward Forward 

Backward Backward Backward 

Left Backward Forward 

Right Forward Backward 

 

III. CIRCUIT DIAGRAM 

 

 
Figure 1 
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CIRCUIT DIAGRAM OF RF MODULE 

 

 
Figure 2 

 

 

IV.  BLOCK DIAGRAM 

 

 
Figure 3 

 

V. ACCELEROMETER 

 

An Accelerometer Is a device that measures proper 

acceleration. Measure by an accelerometer is not 

necessarily the coordinate acceleration(Rate of change 

of velocity). Accelerometer multiple application in 

industry and science. Accelerometers are used in 

tablet, computers and digital cameras so that images 

on screen are always displayed upright. 

 

Single and multi access model of accelerometer are 

available to detect magnitude and direction of the 

proper acceleration(G-Force), as a vector quantity, 

and can be used to sense orientation(because direction 

of weight changes), coordinate acceleration(so long as 

it produce G-Force or a change in force), vibration, 

shock and falling in a resistive medium(a case were 

the proper acceleration changes since it starts at zero, 

then increases). Micro machined accelerometer are 

increasingly present in portable electronics devices 

and video game controllers, to detect the position of 

device or provide for game input. 

 

Pairs of accelerometers extended over a region of 

space can be used to detect differences(gradients) in 

the proper acceleration of frames of references 

associated with those points. These devices are called 

gravity gradiometers, as they measures gradients in 

the gravitational field. Such pairs of accelerometers in 

theory may also be able to detect gravitational waves. 

 

VI.  DC MOTOR 

 

A variety of electric motors provide power to robots 

making them move with various programmed motion. 

The direct current(DC) motor is one of the first 

machine devised to convert electric power into 

mechanical power. Permanent magnet(PM) direct 

current converts electrical energy into mechanical 

energy through the interaction of two magnetic fields. 

One field is produced by a permanent magnet 

assembly. The other field is produced by an electric 

current flowing in the motor windings. These two 

fields result in a torque which tends to rotate the rotor. 

As the rotor turns, the current in the windings is 

commutated to produce a continuous torque output 

permanent magnet(PM) motors are probably the most 
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commonly used DC motors, but there are also some 

other type of DC motors(types which used coils to 

make the permanent magnetic field also). DC motors 

operate from direct current power source moment of 

the magnetic field is achieved by switching current 

between coils within the motor. This action is called 

“Commutation”. 

 

VII. MICROCONTROLLER 

 

 
Figure 4 

 

The microcontroller is the heart of this project. The 

microcontroller is the 40 pin IC which can be 

programmed. The microcontroller which we are using 

in this project is AT 89S52. 

 

The AT89S52 is designed with static logic for 

operation down to zero frequency and support to 

software selectable power saving modes. The Idle 

mode stop the CPU while allowing the RAM, 

timer/counter, port and interrupt system to continue 

functioning. The power-down mode save the save the 

RAM contents but freezes the oscillator disabling all 

other chip function until the next hardware reset.  

 

 

VIII. APPLICATION 

 

• Hospitals 

• Health care centers 

• Old age home 

• Communication 

• Automatic gaming toys 

• Control of mechanical systems 

• Sport 

IX. ADVANTAGES 

 

• Increase mobility, for disable people who can 

not use their arms to power a manual wheel 

chair. 

• Increase maneuverability, power wheelchair use 

caster that swivel a full 180 degree to provide 

more maneuverability, especially in small areas, 

according to the electric wheelchair centre. 

• Increase physical support, a power wheelchair 

can have the option to allow for ore physical 

support. 

• Increase disabled people ability to live 

independently to enjoy the same choice, control 

and freedom as any other citizen at home, at 

work and as member of the community.  

• Improving the life chances of disabled people. 

 

X. CONCLUSION 

 

This paper will provide the solution to the controlling 

mechanism of automatic wheelchair by propagating 

the signal using by hand gesture of the physically 

challenged people. The different gestures will 

considered as the signal and it will control the 

wheelchair as per the signal request send by the 

transceiver. The MEMS sensor is used to propagate the 

signal properly to the transceivers as per the response 

of the user. 
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ABSTRACT 

 

In this paper we are making solar operated portable water purifier. The basic principle behind this project is Ion 

exchanger resin, silver ceramic filter and UV steriliser. Solar radiation from sun is collected by solar panel. 

Then these collected radiation stored in battery in the form of DC. This DC source convert into AC by inverter 

connected to the purification unit through electromagnetic relay. Purification unit consist of suction pump and 

water tank. The microcontroller 8051 keeps watch on water level in the water tank and prevent it from 

overflow. From this process we obtained purified fresh water in the water tank. 

Keywords: Microcontroller 8051, UV sterilizer, Ion Exchange Resin, Silver Ceramic Filter, Solar Panel, Solar 

Energy, Battery, Inverter. 

 

I. INTRODUCTION 

 

Water is a necessity of human along with food and air. 

Fresh water resources usually available are river, lake 

and underground water reservoirs. About 71% of 

earth is covered with water. Despite of all of that 

96.5% of total earth's water found in oceans which is 

not drinkable .Less than 1% of fresh water is in river, 

lakes and the atmosphere which is drinkable. The 

distribution of fresh water is becoming an increasingly 

important issue in many areas of the world. The 

availability of fresh water in many areas of the 

country is brackish, saline or impure. The 

establishment of human habitat in these areas strongly 

depend on how such water can be made available. 

There are many methods available for purifying the 

drinking water such as chlorination of wells, chlorine 

tablet, and pot, slow and rapid sand filter. 

 

To study the process of purification of water we are 

making a water purifier which works on solar energy 

which is excessive in nature and cheap. The sunlight 

is one of the several forms of heat energy that can be 

used to power that process. In case of power failure, 

this purifier will continue to work on supply from the 

grid. Here we use microcontroller 8051 to check the 

water level and prevent it from overflow. This purifier 

can be use in remote areas and rural areas where there 

is no electricity. And also it can be use in places 

affected by natural calamities. It provides pollution 

free operation. 

 
Figure 1. Block Diagram of Solar Operated Water 

Purifier 
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II.  MATERIALS 

 

A. Electrical Energy  

Electrical energy is the greatest invention in history 

because it opened up to a entire new world. Without 

power, the world would never be able to innovate. 

Electrical energy to this day is the most important 

innovation because it serves as the base line for all 

invention to. 

 

Electrical energy occupies the top grade in the energy 

grade system. It finds uncountable uses in home, 

industry, agriculture and even in transport. 

 

The annual per capita consumption of electrical 

energy in few countries is 

 

Table 1 

USA 14240  kWh 

Canada 18400  kWh 

Japan   8460  kWh 

UK   675    kWh 

USSR 6420    kWh 

India 664.8   kWh 

 

From above table it is shown that per capita 

consumption in India is laughably low as compared to 

that in developed country. 

 

The reason behind this installation of transmission 

lines in remote areas, rural areas and the cost of 

electricity. Considering this reasons we have switch 

another source of energy. 

 

There are many methods available for producing 

electricity, among that only few are greater 

generation of electricity. 

 

 It can be obtained from natural sources like 

• Tidal Energy 

• Wind Energy  

• Solar Energy  

Out of these sources of energy solar energy is widely 

used for generation of electricity. 

 

Here we replace electricity with solar energy because 

for generation of electricity lots of water is used from 

many years. In these process most of the water is 

waste. To save this water and reduce the cost of 

electricity we have used solar energy. 

 

Solar energy captured energy from the sunlight. It 

reduces the electricity bills. And have low 

maintenance cost. 

 

B.  Solar Energy  

Here we replace electricity with solar energy, because 

for generation of electricity lots of water is used from 

many years. To save this water and reduce the cost of 

electricity we have used solar energy. 

 

Solar panel captured energy from the sunlight.  

It is present in larger quantity in nature. It is essential 

to used as the solar panel can installed anywhere like 

home, industry, agriculture. There are few advantages 

of solar energy over electricity. 

It reduces the electricity bills. And have low 

maintenance cost and easy to use. 

 

C.  Solar panel  

The solar panel is firstly introduced by the 

"EDEMAND BACGERAL" in 1839 at Age of 19. The 

solar panel are made up of semiconductor that is pure 

silicon. 

 

Types of Solar Panels 

The different types of solar panel are as follows; 

 

1. Crystalline Silicon  

   a)    Mono crystalline solar panel  

   b)    Poly crystalline solar panel 

2.      String Ribbon Solar Cells 

3.     Thin Film Solar Panel 

4.      Building Integrated Photo voltaic 

 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

345 

Table 2 

Types Efficiency Life time 

1. Crystalline 

Mono crystalline 

Polycrystalline 

 

19-22% 

14-16% 

   

    30-35 

year 

      25-30 

year  

2. String Ribbon 

Solar Cells 

7-8 %            - 

3.Thin Film Solar 

Panel 

10- 12 %           _ 

4.Building Integrated 

Photo voltaic  

14- 16%            _ 

                                                       

Mostly we use the mono crystalline Solar Panel 

because; it has high efficiency i.e. 19-22% to consume 

the Energy. 

 

The Mono crystalline solar panel is made up of from 

pure silicon i.e. it is 90-99% of pure. Therefore its life 

time is also more than others solar panels. The life 

time of mono crystalline solar panel is 30-35 years. 

It is also used in winter season because, it has high 

efficiency. 

 

The range of solar panel is depending on the amount 

of energy we use for purification unit. 

E.g. For finding the rating of solar panel we use the 

simple formula, 

Suppose the rating of battery is 150AH 

Then, 

            150*2 = 300W  

Then, we use the rating of 300W for solar panel. 

To charge the battery of 150AH out of 15% 

Then, 

        15÷100*1500AH = 22.5A 

 

15% electric current is sufficient to charge the battery. 

Therefore, the 300W of solar panel is sufficient to 

charge the battery of 150AH. 

 

 

 

D.  Control Unit  

The control unit consists of sensors, microcontroller 

8051 and algorithm. Basically this microcontroller 

8051 is used to sense the water level in tank.  This 

system monitors the water level of the tank and 

automatically switches on the system whenever the 

tank is empty.  

 

Sensors:  

A device which detects physical property and records 

indicates, or otherwise response to it is called as 

sensors. We use water level sensor here. Level sensor 

is used to detect the level of substance that can flow. 

Level measurement can be done inside the container. 

Such measurement can be used to determine the 

amount of material within a closed container.  

 

Microcontroller 8051: 

8051 microcontroller is designed by Intel in 1981. It is 

an 8-bit microcontroller. It is built with 40 pins DIP 

(dual inline package), 4kb of ROM storage and 128 

bytes of RAM storage, 2-16 bit timers. It consists of 

are four parallel 8-bit ports, which are programmable 

as well as addressable as per the requirement. An on-

chip crystal oscillator is integrated in the 

microcontroller having crystal frequency of 12 MHz.  

A Microcontroller has all the necessary components 

which a microprocessor possesses and invariably it 

poses ROM, RAM, Serial Port, timers, interrupts Input 

Output ports, and clock circuit. The microcontroller 

always focus on the chip facility and it is more 

prominent in the case of serial ports, analog-to-digital 

converters, timers, counters, read only memory, 

parallel input, interrupt control, random access 

memory and output ports. The concept of the 8051 

microcontroller arises from here and here we will 

discuss in depth about the various aspects, uses, 

programming and other features of the 8051 

microcontroller. 
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E. Purification Unit  

Stage 1- Ion exchange resin: 

 High calcium and magnesium percentage decreases 

which present in hard water. The supply ability is 

1000 Cubic Meter/Cubic Meters per Month. It uses in 

the desalination of potable water. The purity is 100% 

 

Stage 2 – Silver ceramic filter: 

Bacteria protozoa and microbial cysts are removed. 

However, filter is typically not effective against 

viruses since they are small enough to pass through 

the clean side of filter. Silver helps to kill or 

incapacitated bacteria and prevent the growth of 

mould and algae in the body of the filter. The supply 

ability is 10000 Piece/Pieces per Month thermocouple 

protection tube. It contains 99% of Alumina. The 

temperature is 1700 C 

 

Stage 3- UV Sterilizer: 

It will kill all the biological impurities inside the 

water. The use is to control the infection by stopping 

the spread of microorganisms. The supply ability is 

20000 Set/Sets per Month Top aqua UV sterilizer.  The 

input voltage required is 110/220V 50Hz.  The UV 

sterilizer working pressure is 8 bars. 

 

 
Figure 2. Purification Unit 

 

 
Figure  3. Hardware Kit of Water Purification System 

 

III. CONCLUSION 

 

Solar energy is used for purification of water. Pure 

and safe drinking water is the basic need of all the 

living beings. The contaminated water is the major 

problem of health hazards, to overcome this we can 

use the purifier which is solar operated as well as 

portable. Hence we end with the smart approach to 

get the drinking water with the optimum use of the 

renewable energy. 
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ABSTRACT 

 

Renewable energy is the energy produced from sources that do not deplete or can be replenished within human 

life such as solar, wind, tidal, geothermal etc. Renewable energy accounts for 2% of world’s electricity. 

Nowadays electricity is most needed facility for the human being. All conventional resources are depleting day 

by day, so we have to shift from conventional to non-conventional resource. We can give uninterrupted power 

by using hybrid energy system. In this paper hybrid combination of two energy source i.e. wind and solar. 

Basically this system involves integration of two energy system. Solar panels are used for converting solar 

energy & wind turbines for converting wind energy into electricity. This paper deals with generation of 

electricity by combining two non-conventional sources which leads to generate electricity which affordable 

cost without disturbing nature balance.  

Keywords: Electricity, Hybrid, Solar, Power, Wind 

 

I. INTRODUCTION 

 

Electricity is most needed for our day to day life. 

There are two ways of electricity generation either by 

conventional or non-conventional energy resources 

like  coal, diesel, nuclear, etc. the main drawback of 

these sources is that they produce waste like ash, 

nuclear which also damages the nature. 

 

The non-conventional  energy source should be good 

alternative for the same. These. There are many non-

conventional energy source such as geothermal, wind, 

solar, etc. 

 

Solar and wind energy are available in all condition. 

They have been deemed clean, inexhaustible, 

unlimited and environment friendly. Such 

characteristics has attracted the energy sector to use 

renewable energy source on larger scale. However, all 

renewable energy sources have drawbacks too. 

 

Wind and solar source is dependent on unpredictable 

factors such as weather and climatic condition. To 

overcome this drawback we can use two energy 

resources. This brings us to the hybrid solar. Solar, 

wind, power plant concept. Hybrid energy system 

have proven to be advantageous for decreasing the 

environment. 

 

II. SOLAR ENERGY 

 

Solar energy is the energy which gets by the radiation 

of the sun. it is renewable, inexhaustible & 

environment pollution free and affordable in cost. 

Solar charged battery system provide power supply for 

complete 24 hrs a day irrespective of bad weather. It 

has greater efficiency and only need initial 

investment. 

III. WIND ENERGY 

 

Wind is natural phenomenon related to the 

movement of air masses caused primarily by 

differential solar heating of earth’s surface. The wind 
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turbines captures the winds kinetic energy in a rotor  

consisting of two or more blades mechanically 

coupled to an electrical generator the wind energy 

needs less cost for generation of electricity. It needs 

high initial cost, except it is reliable, has less emission 

and maintenance cost is also less. 

 

IV. HYBRID ENERGY SYSTEM 

 

Hybrid energy system is the combination of two 

energy sources for giving power to load in other word, 

it is defined as “Energy system which is fabricated or 

designed to extract power by using two energy sources. 

It has good reliability, efficiency, less emission & 

lower cost. The various hybrid are wind-solar, solar-

diesel, wind-hydro. In this proposed system, solar & 

wind is used for generating power. Hybrid energy 

generation is more important  because wind do nit 

flow continuously & sun radiation is only present 

approx 8 to 10 hrs a day. So for continuous power, it is 

important to hybridise the solar & wind power with 

storage batteries. 

 

 
❖ DESIGN OF HYBRID ENERGY SYSTEM 

For designing of hybrid energy, we need to find data 

as follows 

a. Data requirement for solar system 

1. Annual mean daily duration of sunshine 

hours. 

2. Daily solar radiation horizontal (kwh/m2/day) 

 

b. Data requirement for wind system 

1. Mean annual hourly wind speed (m/sec) 

2. Wind power that can be generated from wind 

turbine. 

 

The above fig. shows block diagram of hybrid power 

generation system using wind & solar power. It 

consist of following components.  

1. Solar panel 

2. Wind turbine 

3. Charge Controller 

4. Batteries 

5. Inverter 

 

1. Solar panel:- solar/pv panel are used to connect the 

renewable power coming from sun into electrical 

energy. The principle working solar panel is with 

semiconductor i.e. PN junction diode. When junction 

absorbs light, energy absorbed photon is transferred to 

electron-proton system of material creating charge 

carriers which get separated at junction. These charge 

carries field is circulate potential electrically 

connected in series parallel combination to generate 

required current & voltage. 

 

2. Wind Turbine:-  It is a mechanical system which 

generates electrical energy from renewable energy 

source. It extracts energy from wind by rotation of 

blades. Basically wind turbine has two types, one is 

vertical & another is horizontal. The wind speed does 

not remains same. The power generated from wind is 

not continuous, its fluctuating to obtain non-

fluctuating power, we have to store in battery & then 

provide it to the load. 

 

 3. Charge controller:-  Charge controller has basic 

function that it control the source which is to be 

active or inactive. It simultaneously charge battery 

and also gives power to the load. The controller has 
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over-charge protection. Short-circuit protection, pole 

confusion protection and automatic dump-load 

function. It also the function is that it should vary the 

power as per the load demand can fulfill. And when 

power is not generating it should extract power from 

battery and give it to the load. 

 

4. Batteries:- Batteries are used in order to store 

electricity that is produced from wind energy. The 

capacity of battery may vary depending on the size of 

wind turbine or solar power plant. Battery should be 

having low maintenance & charge leakage should also 

be low. Multiple batteries can be connected in series 

& parallel to increase or decrease the capacity of 

battery, depending upon capacity of battery, 

depending upon o/p from hybrid system. 

 

5. Inverter:- As we know most of the electrical 

appliances require Ac voltage, so first Dc output of 

batteries will be converted into AC voltage with the 

help of an Inverter. We have to choose greater rating 

inverter than desired rating, it must be having over 

voltage protection, reverse polarity & short circuit 

protection, the input voltage output voltage & 

frequency and overall power handling depends on the 

design of the specific device or the chemistry.  

 

V. FORMULAS 

 

The total power generated by this system may be 

given as the addition of the power generated by the 

solar PV panel and power generated by the wind 

turbine. 

 

Mathematically it can be represented as,  

 

   

Where, 

 is the total power generated 

 is the power generated by wind turbines 

 is the power generated by solar panels 

 is the no of wind turbine 

 is the no of solar panels used 

A. Calculations for wind energy 

 The power generated by wind energy is given 

by,  

Power=(density of air*swept area*velocity     cubed)/2 

 
Where, 

P is power in watts (W) 

 is the air density in kilograms per cubic 

meter(kg/ ) 

 is the swept area by air in square meters 

( ) 

V is the wind speed in meters per second(m/s) 

B. Calculations for solar energy 

 To determine the size of PV modules, the 

required energy consumptions must be estimated. 

Therefore, the power is calculated as 

 
Where, 

Ins(t)= isolation at time t (kg/ ) 

= area of single PV panel ( ) 

Effpv= overall efficiency of the PV panels and 

dc/dc converters. 

Overall efficiency is given by,  

Eff(pv)= H*PR 

 

Where, 

H= Annual average solar radiation on tilted 

panels. 

PR= Performance ratio, coefficient for losses 

C=cost 

 

The total cost of the solar-wind hybrid energy system 

is depend upon the total no of wind turbine used and 

total no of solar panels used. Therefore the total cost is 

given as follows 

 

Total cost=(No. of wind turbine*cost of single wind 

turbine)+(No. of solar panels*cost of single solar 

panel)+(No. of batteries used in battery bank* cost of 

single battery) 
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Where, 

 is the total cost in Rs 

 is the cost of single wind turbine in Rs 

 is the cost of single Battery in Rs 

 is the cost of single Battery in Rs 

 is the number of wind turbine used 

 is the number of solar panels used 

 is the number of Batteries used in Battery 

Bank. 

Applications:- 

• Islanded System (Remote Areas) 

• Hybrid vehicle (Fuel less) 

• Distributed power generations 

• Transmission & communication tower 

 

Advantages:- 

• Best for Remote area System(RAPS) 

• Can be used for 24 hrs power generation 

• Operational in all weather 

• Green, Environment Friendly 

• Higher output power 

• Efficiency improvement 

 

VI. CONCLUSION 

 

Hybrid power generation system is good and effective 

solution for power generation than conventional 

energy resources. It has greater efficiency. It can 

provide to remote places where government is unable 

to reach. So that the power can be utilize where it is 

generated so that it will reduce the transmission losses 

and cost. Cost reduction can be done by increasing the 

production of equipment. People should be motivated 

to use the non conventional energy resources. It is 

highly safe for the environment as it doesn’t produce 

any emission and harmful waste product like 

conventional energy resources. It is cost effective 

solution for generation. It only need initial investment 

and affordable solution for electricity generation. 
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ABSTRACT 

 

The coin-based mobile battery charger developed in this paper is providing a unique service to the rural public 

where grid power is not available for partial/full daytime and source of revenue for site providers. The coin-

based mobile battery charger can be quickly and easily installed outside any business premises. The mobile 

phone market is a vast industry and has spread into rural areas as a essential means of communication. While 

the urban population buy the pre owned mobile phones that require charging frequently. Many times battery 

becomes flat in the middle of conversation particularly at inconvenient times when access to a standard charger 

isn’t possible. The coin based mobile battery charger is designed to solve this problem. A microcontroller is 

programmed for all the controlling application. The source for charging is obtained from direct power grid and 

solar energy in case of non availability of grid power. 

Keywords : Solar panel, mobile battery, microcontroller, LCD Display, Mobile Phone  

                                                                                               

I. INTRODUCTION 

 

The growth of mobile phone market is phenomenal in 

recent years and the need for charging the mobile 

battery is required anytime and anywhere. In many 

developing countries the grid power is not available 

for few hours to several hours on daily basis especially 

in semi urban and rural population use more 

sophisticated mobiles with good power batteries 

lasting for few days, the rural population buy the pre 

owned mobile phones that require charging 

frequently even two or three times a day. In the event 

of unpredictable grid power and availability of 

abundant solar power a coin based mobile battery 

charger is designed and developed in this paper. 

 

This device is like a vending machine for mobile for 

mobile battery charging at kiosks and the user has to 

plug the phone into one of the adaptor and insert a 

coin for charging at a constant current for a definite 

duration. The solar power application to battery 

charging has been studied in the past. Solar chargers 

convert light energy into DC current for a range of 

voltage that can be used for chargers convert the 

battery. They are generally portable but can also be 

firmly mounted. In this design of coin based mobile 

battery charger fixed solar panel of size 

635*550*38mm, 37WP is used to charge the battery up 

to maximum 2.0 amps in bright sun light. In this paper, 

the design and developed of a coin based mobile 

battery charger based on main power and solar power 

is discussed and this is primarily for rural areas where 

the mobiles are basic needs for communication and 

the main power is not available all the time. The 

motivation for this research came from the published 

papers. 
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II.  BLOCK DIAGRAM 
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                        Figure 1. Block diagram 

 

The mobile battery charger starts charging a mobile 

connected to it when a coin is inserted at the coin 

insertion slot at the input stage. The type of coin and 

the size will be displayed at the LCD display for the 

user so as to ensure correct coin insertion. Any other 

coin, if inserted in the slot will be returned to refund 

box. A sensor attached to the coin insertion slot 

accepts the coin into the battery charging unit and 

start charging the mobile battery for a specific period 

controlled by the software of the microcontroller. The 

sensor is an IR sensor. The resistance of the sensor 

decreases when IR (infrared) light falls on it. A good 

sensor will have zero resistance in presence of light 

and a very large resistance in absence of light. When 

the coin obstructs the IR light falling on a sensor, it 

sends a pulse to the control unit authorizing the start 

of charging the mobile battery connected to the 

device. Two IR sensors are used for positive 

authentication of the charging process. 

 

2.1 CONTROLLER 

This section acts according to the input signal from 

the sensor circuit. Coin accepted or rejected is based 

on the diameter of the coin. This invokes 

microcontroller along with LCD interface displays the 

selection of mobile option if particular mobile is 

selected for charging the corresponding routine is 

activated and charge the mobile for a particular 

duration of time. When the routine completes, it 

indicates charge complete message through LCD 

display. Similarly the same procedure is followed for 

charging more than four different mobiles 

simultaneously. The simple routine is indicated 

through flowchart as shown in the Figure. 
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COIN 

SENSING

LEVER SWITCH 

OPEN

COLLECTION 

BOX

SELECT MOBILE 

OPERATION 

THROUGH EXTERNAL 

SWITCH

REFUND BOX

BATTERY 

CHARGING
MANUAL SWITCH

IS KEY 1IS KEY 2 CHARGING

CHARGING
CHARGING 
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END

 
                                

Figure 3. flowchart 

 

2.2 LCD DISPLAY  

The LCD displays all the information to the customer 

as and when required. When the mobile battery is 

connected, it displays “Insert Coin”. While charging it 

displays “Charging” and at the end of charging cycle it 

displays “Charge completed”. For charging 
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continuously the coin has to be inserted when the 

display shows “Charge Completed”.  

 

 

2.3 POWER SUPPLY 

The input to the circuit is applied from the regulated 

power supply. The AC input i.e. 230V from the mains 

supply is step down by the transformer to 12V and is 

fed to a rectifier. The output obtained from the 

rectifier is a pulsating DC voltage. So in order to get a 

pure DC voltage, the output voltage from the rectifier 

is fed to a filter to remove any AC components present 

even after rectification. Now, this voltage is given to a 

voltage regulator to obtain a pure constant dc voltage. 

STEP-DOWN

TRANSFORMER

BRIDGE 

RECTIFIER

FILTER

CIRCUIT
REGULATOR

POWER 

SUPPLY TO 

ALL SECTION

 
Figure 3. Power supply Module 

 

2.4 TRANSFORMER 

Usually, DC voltages are required to operate various 

electronic equipment and these voltages are 5V, 9V or 

12V. But these voltages cannot be obtained directly. 

Thus the AC input available at the mains supply i.e., 

230V is to be brought down to the required voltage 

level. This is done by a transformer. Thus, a step down 

transformer is employed to decrease the voltage to a 

required level. 

 

2.5 RELAY  

A relay is a switch. This is an electromagnet switch in 

which it is operate as a mechanically and also other 

operating principles are also used, such as Solid-state 

relays. It can be used to control a circuit by a separate 

low-power signal, or must be controlled by one signal. 

 

2.6 RECTIFIER   

The output from the transformer is fed to the rectifier. 

It converts AC into pulsating DC. The rectifier may be 

a half wave or a full wave rectifier. In this project, a 

bridge rectifier is used because of its merits like good 

stability and full wave rectification. 

 

2.7 MICROCONTROLLER AT89S52 

The AT89S52 is a low voltage, high performance 

CMOS 8-bit microcontroller with 8K bytes of in-

system programmable flash memory. The AT89S52 

provides the following standard features: 8K bytes of 

flash, 256 bytes of RAM, 32 I/O lines, Watchdog timer, 

two data pointer, three 16-bit timer/counter,  a six-

vector two level interrupt architecture, a full duplex 

serial port, on chip oscillator, and clock circuitry, fast 

programming time. 

 

2.8 SOLAR PANEL 

A solar panel is a collection of solar cells. Solar panel is 

a packaged interconnected assembly of solar cells, 

known as photovoltaic cells. Solar panels use light 

energy (photons) from the sun to generate electricity 

through the photovoltaic effect.   

 

2.9 RECHARGABLE BATTERY 

A rechargeable battery or storage battery is a group of 

one or more electrochemical cells. They are known as 

secondary cells because their electrochemical reaction 

is electrically reversible.  

 

2.10 IR SENSOR  

An infrared sensor is an electronic instrument which 

is used to sense certain characteristic of its 

surroundings by either emitting and/or detecting 

infrared radiation. Infrared sensors are also capable of 

measuring the heat being emitted by an object and 

detecting motion. 

III. APPLICATION 

 

✓ Public places 

✓ Trains 

✓ Function halls 

IV. ADVANTAGES 

 

✓ Low power consumption  

✓ Less expensive 

✓ Reduced man power 

✓ Simple and hand efficient 
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✓ More useful save Energy from Sun 

V. FUTURE SCOPE 

 

This project is very useful to people who are all using 

mobile phone without charging condition in public 

places. 

VI. CONCLUSION 

 

In this paper, a novel method of charging mobile 

batteries of different manufactures using solar power 

has been designed and developed for rural and remote 

areas where the grid power is not available all the 

time. The mobile communication has become a 

necessity even in rural areas and this device is useful 

for charging mobile batteries as these mobile battery 

chargers can be installed in kiosks at various places 

the convenience of mobile users. 
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ABSTRACT 

 

Solar energy consumption in the power system shows diverse impacts on power system. Voltage profile 

improvement, minimization of the losses, congestion management, reliability improvement are the positive 

aspects of its implementation whereas it also reflects some adverse impacts like harmonics insertion due to 

extensive use of power electronics devices such as rectifiers inverters, thyristors transistors. In this Work we 

visited the solar integrated substation. To study all these impacts on power system and prepared a prototype of 

the solar system with power conditioning unit using passive filters to mitigate harmonics. 

Keywords: Power Quality, Inverter, NÉE 555 timer IC, Harmonics, Passive Filter. 

 

I. INTRODUCTION 

 

The rapid revolution of renewable generation 

stimulated the need for efficient, cheap and robust 

inverters that would interface them to the grid 

without compromising the quality of supply for the 

grid [1]. For fast work and quick response output we 

are selecting electronics equipment because of their 

switching property make them better. But there is a 

lack of power electronics equipment that they 

generate harmonics. These harmonics are amenable 

for input voltage and current distortion at the point of 

integration to the grid. Because of harmonics present 

in the system distorted power caused to damage the 

equipment, so harmonics can be considered as 

harmful gateways which harm the entire power 

system [2]. 

 

Improvement of semiconductor technology has 

elongated the power electronics field due the 

availability of power devices such as Field Effect 

Transistor (FET), Insulated Gate Bipolar Transistors 

(IGBT) and Gate Turn off Thyristors (GTO’s) that 

have high power rating and good switching 

characteristics. These devices are mostly used in 

power converter circuit. The output current and 

voltage of converters are generally concerned with 

low order harmonics . Harmonics are inexpedient 

component in the sinusoidal waveform of the ac 

power supply. Harmonics occur as integral multiples 

of the fundamental frequency i.e. 3rd, 5th, 7th, etc. It 

affects the power quality as well as efficiency. 

 

This paper give an overall system of converting DC to 

AC solar inverter using 555 timer IC and passive 

power filter applications. 

 

II. PROPOSED TOPOLOGY 

 

 
       Figure 1. block diagram of the proposed Topology 
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III. PV PANELS 

 

In this PV panel the photon will absorb the light 

illumination and cells stored in this will result the 

migration of conduction band to valance band, that is 

the holes in the layer will be absorbed by the n type 

electrons this result in the layer to store energy and 

the load is connected across it which is connected to 

the voltage regulator or inverter type load The main 

functions of the PV cell are:  

➢ To convert the solar energy to direct current 

Electrical energy.  

➢ Regulate the electrical energy output.  

➢ Feed the electrical energy in to an external 

load circuit to perform and store the electrical 

energy in a battery subsystem for later use.  

 

In our prototype we used polycrystalline 6W PV 

panal  

 

 
                                Figure 2. PV Cell 

 

IV. 555 TIMER IC 

 

The main objective of this paper is to produce 

sinusoidal waveform using multivibrator ICs. The 

application has been understood using NE555 timer IC 

which is fit for both mono-stable and astable 

applications. Similar others ICs the on-off time of this 

IC is also reliant on external capacitor. The capacitor 

takes finite period of time to charge and discharge 

through resistor which can be determined using R and 

C values using expressions. t=R*C  

 

One of the most common operational modes of this IC 

is its use as astable multivibrator for fluctuating duty 

cycle generation. Astable multivibrator is 

arrangement of bistable multivibrator to switch 

conditions periodically. Bistable is connected with RC 

network in feedback loop to control the RC time 

constant in this mode, it simply acts as an oscillator 

generating a continuous waveform of rectangular on-

off pulses alternating between two voltage levels. 

 

4.1.ASTABLE MULTIVIBRATOR:-  

Astable multivibrator has automatic built in triggering 

which switches if continuously between its two 

unstable states both set and reset. Astable 

multivibrator also known as free running 

multivibrator the astable circuit consist of two 

switching transistorsacross coupled feedback network 

time delay capacitors. 

 

Astable oscillator produce a continuous square 

waveform its output. the basic circuit’s astable  

multivibrator operates as common emitter amplifier 

with 100% positive feedback. Astable Multivibrator 

can produce two very slot of square wave output 

waveform. 

 

NE 555 IC based inverter circuit with configuration of 

giving a 50HZ ,9V output. Voltage is 12V DC input 

voltage. Supply can be from any renewable energy 

generator, resistor R1,R2 and capacitor C1andC2. The 

resistor and capacitor will be designed as followings: 

Frequency 

 

F =           1.44 

           (R1+2R2)*C 

F=50 Hz; 

%Duty Cycle =  (R1+R2)  

   (R1+2R2) 

Let C=0.01μF; 

Using Equations (1) and (2); 
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To find the values of R1 and R2.to design the 555 timer 

circuit. 

Tc =charging 

Time=0.693(R1+R2)*C, 

Td =Discharging time 0.693R2*C 

Let consider as duty cycle is % 

Frequency=50Hz, C=0.01μf 

 

Equation (1): 

(R1+2R2)*C=0.03.................................... (3) 

Equation (2): 

0.50=(R1+R2)/(R1+2R2); 

R2=0.03 

R1............................................................................... (4) 

Equation (4) in (3): 

R1=10 k Ω     ....................................................... (5) 

Equation (5) in (4); 

R2=139 k Ω 

 

The output from NPN and PNP transistor pair is in 

square wave which also contain harmonics and wave 

form will be distorted after simplification by the 

transistors, the proposed low pass filter configuration 

for 50HZ frequency .The harmonics are reduced and 

the output waveform is in the proper sinusoidal shape 

in the oscilloscope. 

 

V. OVERVIEW OF HARMONICS 

 

Harmonics are undesirable component in the 

sinusoidal waveform of the ac power supply. 

Harmonics occur as integral multiple of fundamental 

frequency. It is therefore necessary that harmonics in 

any power system be monitored. 

 

The harmonics can arise in following ways: 

1. Through the application of non-sinusoidal 

driving voltage to a circuit containing non-

linear impedance. 

2. Harmonics are created by electronics 

equipment. The short pulses cause distorted 

current waveform. 

 

Harmonics can rectify by using suitable method such 

as filters. Using a mathematical technique known as 

Fast Fourier Transform, the distorted ac waveform can 

be resolved into its component waveform. The basic 

theory according to Fourier theorem, periodic non-

sinusoidal or complex voltage or current waveforms 

can be represented by the sum of a series of multiple 

frequency terms of varying phases and magnitudes. 

Figure 1 and Figure 2 represents a pure sinusoidal 

wave before impact of harmonics and distorted wave 

after it affected by harmonic. 

Types of Harmonics Sources 

There are two types of harmonic sources: 

1.  Current-Source Type of Harmonic Sources 

2.   Voltage-Source Type of Harmonic Sources  

 

1. Current-Source Type of Harmonic Sources: 

Current harmonics are caused by nonlinear loads 

when a non-liner load, such as rectifier and inverter 

are connected to the system, it draw a current that is 

not necessarily sinusoidal. The current wave form can 

become quite complex, depending on type of load and 

its interaction with other component of the system. 

Current waveform becomes, as described through 

Fourier series analysis. This types of harmonics is 

generated in nonlinear loads. Examples of nonlinear 

loads include transistor and a non-ideal transformer. 

Nonlinear loads create disturbance in the fundamental 

harmonics which produces all type of harmonics. 

 

2.Voltage-Source Type of Harmonic Sources: 

Voltage harmonics are mostly causes by current 

harmonics. The voltage provided by the voltage 

source will be distorted by current harmonics due to 

source impedance. If the source impedance of the 

voltage source is small, current harmonics will causes 

only small voltage harmonics. It is typically the case 

that voltage harmonics are indeed small compare to 

current harmonics. The average real power 

contributed by current harmonics is equal to 0. 

However, if higher harmonics of voltage are consider 
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then current harmonics do make a contribution to the 

real power transferred to the load. 

5.1 Behaviour of Harmonic 

Harmonic behavior is defined by the Bullard laws of 

harmonics: 

a. Harmonic amplitudes are proportional to the 

area of distortion. 

b. The harmonic signature is the result of the angle 

where the sinusoid impact the distortion as 

predicted by the Bullard harmonic solution. 

c. Even harmonics don’t appear in the symmetrical 

distortion because they cancel each other out. 

d. Square waves, triangle waves and all other kinds 

of waveforms obey these laws and their 

harmonic behavior can be predicted with simple 

mathematical formulas [8]. 

 

Harmonics are caused by steady state distortions to 

current and voltage waves and repeat every cycle. 

They are different from transient distortions such as 

spikes, dips and impulses . 

 

5.2 Harmonic Detection Methods 

There are different algorithms for harmonic detection 

which lead the accuracy, speed, the filter stability, 

easy and inexpensive implementation, etc. 

 

Table 2. Harmonic Detection Methods 

                        Harmonic Detection Method 

Frequency Domain 
 

Time Domain 

Discrete Fourier 

transform 

Synchronous 

fundamental ”dq-frame” 

Fast Fourier 

transform  

Synchronous individual 

harmonic “dq-frame” 

Recursive discrete 

Fourier transform 

Generalized integrators  

& variants 

 

 

VI. PASSIVE FILTER 

 

Passive filter are the oldest type of electronic filter, as 

they are quite simple, having resistor, capacitor and 

inductor and they do not depend on any type of 

external type of source.[2] The inductor will block 

high frequency signal but offer increasing impedance 

and conduct low frequency signals. The capacitors are 

going to do just the opposite. Passive filter are not 

restricted by the bandwidth limitations of op-amps. 

 

 

Types of passive filter:- 

There are several types of passive filter, here are some 

common passive filters. 

1. Band pass filter 

2. Power line filter 

3. SAW filter 

4. Signal filter  

 

The passive filters are used in order to protect the 

power system by restricting the harmonic current to 

enter the power system by providing a low impedance 

path. Passive filter are the combination of series and 

shunt. 

 

10k
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10nF
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IC 555

 
Figure  3. Inverter circuit diagram with 555 Timer  

 

Here we used combination of resistor(R) and 

capacitor(C) Low pass filter for low power. 
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output
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Figure 4. RC filter 

 

 
Figure 5.wave form of inverter circuit with 

 

 
Figure  6.wave form of inverter circuit with  RC filter 

 
Figure 7.  Prototype of inverter circuit without filter 

 

VII. CONCLUSION 

 

The result show has been done in the field of pure 

sine wave inverter but to obtain a waveform with 

reduced number of harmonics along with high 

efficiency which is easy to implement, cost proficient 

and reliable for low power application which is cheap 

to realize. 

 

We plan extend this work in future work and present 

a better solution 
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ABSTRACT 

 

As the developing technology has made humans to depend on energy. So as the energy crisis begins and 

electricity is for most essential need for domestic as well as industrial work. In modern technology all the non- 

renewable sources are depleting. So now we have to shift from non-renewable to renewable sources. So we 

need to develop renewable sources of energy in more amounts for this development.  Therefore the 

combination of solar and wind energy hybrid can be the solution to many problems we common people, as well 

as the industrial workers face. We need a hybrid energy system of wind and solar energy. Solar and wind 

energy extract their energies from the nature and generate electricity. The main purpose of this paper is to 

generate energy without damaging the nature, pollution etc. This way generation of more electricity will lead 

to the economical development and the prices will become affordable for common people. 

Keywords:  Solar Energy, Wind Energy, Hybrid Power System, Generation. 

 

I. INTRODUCTION 

 

We require electricity for operating almost all the 

appliances we use in our day to day life. Energy has 

been playing important role in human and economic 

development and world peace. Electrical energy 

demand increases in word so to fulfill demand we 

have to generate electrical energy.  

 

 The biggest disadvantage with the usage of 

conventional resources is that their usage causes 

pollution due to the production of various pollutants 

like ash in case of a coal power plant, smoke in case of 

diesel power plant, radioactive material in case of 

nuclear power plant. So we need to find some other 

methods to produce electricity.  There are two ways of 

electricity generation either by renewable or non- 

renewable energy sources. Since, all the non- 

renewable sources are depleting so we need to develop 

renewable sources. The new sources should be 

reliable, pollution free and economical. 

 

Renewable energy i.e., energy generated from solar, 

wind, biomass and hydropower could increase 

diversity of energy supplies and offer us clean energy 

beyond all doubt. The energy generated from solar 

and wind is much less than the production by fossil 

fuels, however, electricity generation by utilizing PV 

cells and wind turbine increased rapidly.  

 

Solar energy has drawback that it could not produce 

electrical energy in rainy and cloudy season so we 

need to overcome this drawback we can use two 

energy resources so that any one of source fails other 

source will keep generating the electricity. And in 

good weather condition we can use both sources 

combine. 

 

 

Solar Energy 

 Solar energy is that energy which we get from the 

sun in form of radiation. Solar energy is present on 
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earth continuously and in abundant manner. It does 

not produce any gas that means it do not cause any 

kind of pollution, it is inexhaustible. It is available free 

of cost. It has low maintenance cost. Only problem 

with solar system it cannot produce energy in bad 

weather conditions.  But in a country like India where 

sun shines for almost 300 days in a year, it is therefore 

a convenient mode of electricity production. Meager 

amount of investment is involved in setting up a solar 

power plant and also it is quite easy to maintain and 

has greater efficiency than other energy sources. The 

efficiency of the system is also quite good. Long life 

span and less emission of pollutants are its major 

advantages. 

 

Wind Energy 

Wind energy is the energy which is extracted from 

wind. For extraction we use wind mill. Ii is renewable 

energy sources. The wind energy needs less cost for 

generation of electricity. Maintenance cost is also less 

for wind energy system. Wind energy is present 

almost 24 hours of the day. It has less emission. Initial 

cost is also less of the system. Generation of electricity 

from wind is depend upon the speed of wind flowing.  

The major disadvantages of using independent 

renewable energy resources are that unavailability of 

power for all time. For overcoming this we use solar 

and wind energy together. So that any one source of 

power fails other will take care of the generation. In 

this proposed system we can use both sources 

combine. Another way is that we can use any one 

source and keep another source as a stand by unit. 

This will leads to continuity of generation. This will 

make system reliable. The main disadvantages of this 

system are that it needs high initial cost. Except that it 

is reliable, it has less emission. Maintenance cost is 

less. Life span of this system is more. Efficiency is 

more. A main advantage of this system is that it gives 

continuous power supply.  

 

II. DESIGN OF HYBRID ENERGY SYSTEM 

 

For design of the hybrid energy system we need to 

find the data as follows  

 

A. Data required for Solar System:  

     1. Annual mean daily duration of Sunshine hours  

     2. Daily Solar Radiation horizontal (KWH/m2/day)  

 

B. Data required for Wind System:  

     1. Mean Annual Hourly Wind Speed (m/sec)  

     2. Wind Power that can be generated from the   

wind turbine 

 

 
Figure 1. Block diagram of Hybrid energy generation 

system 

 

Above figure shows the block diagram of the hybrid 

power generation system using wind and solar power. 

This block diagram includes following blocks.  

i. Solar panel  

ii. Wind turbine  

iii. Charge controller  

iv. Battery bank  

v. Inverter  

 

i. Solar panel  

Solar panel is use to convert solar radiation to the 

electrical energy. The physical of PV cell is very 

similar to that of the classical diode with a PN 

junction formed by semiconductor material. When 

the junction absorbs light, the energy of absorbed 

photon is transferred to the electron-proton system of 

the material, creating charge carriers that are 
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separated at the junction. The charge carriers in the 

junction region create a potential gradient, get 

accelerated under the electric field, and circulate as 

current through an external circuit. Solar array or 

panel is a group of a several modules electrically 

connected in series parallel combination to generate 

the required current and voltage. Solar panels are the 

medium to convert solar power into the electrical 

power.  

 

ii. Wind turbine  

Wind turbine is that system which extracts energy 

from wind by rotation of the blades of the wind 

turbine. Basically wind turbine has two types one is 

vertical and another is horizontal. As the wind speed 

increases power generation is also increases. The 

power generated from wind is not continuous its 

fluctuating. For obtain the non-fluctuating power we 

have to store in battery and then provide it to the 

load.  

 

iii. Charge controller  

Charge controller has basic function is that it control 

the source which is to be active or inactive. It 

simultaneously charge battery and also gives power to 

the load. The controller has over-charge protection, 

short-circuit protection, pole confusion protection and 

automatic dump-load function. It also the function is 

that it should vary the power as per the load demand. 

It add the both the power so that the load demand can 

fulfill. And when power is not generating it should 

extract power from battery and give it to the load.  

 

iv. Battery Bank  

We have to choose battery bank size per the load 

requirement so that it should fulfill the requirement 

of load for calculating the battery bank size we need 

to find following data  

 

1. Find total daily use in watt-hour (Wh).  

2. Find total back up time of the battery  

 

For increase in battery bank size we need to connect 

cell in series so that we can get the larger battery bank 

size.  

 

v. Inverter  

We have to choose greater rating inverter than the 

desired rating .The pure sign wave inverter is 

recommended in other to prolong the lifespan of the 

inverter. Inverter is need to convert DC power into 

AC power. As our load working on the AC supply so 

we need to convert DC power. The input voltage 

Output voltage and frequency, and overall power 

handling depends on the design of the specific device 

or the circuitry. The inverter does not produce any 

power. The power is provided by the DC source.  

 

 
Figure 2. Schematic diagram of hybrid solar wind 

power system 

 

III. SPECIAL ISSUES WIND TURBINES AND PV 

CELLS 

 

As the wind does not blow all the time nor does the 

sun shine all the time, solar and wind power alone are 

poor power sources. Hybridizing solar and wind 

power source together with storage batteries to cover 
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the periods of time without sun or wind  provides a 

realistic form of power generation. This variable 

feature of wind turbine power generation is different 

from conventional fossil fuel, nuclear or hydro-based 

power generation. Wind energy has become the least 

expensive renewable energy technology in existence 

and has peak the interest of scientist and educators the 

world over. 

 

Photovoltaic or PV cells, known commonly as solar 

cell, convert the energy from sunlight into DC 

electricity. PVs offer added advantages over other 

renewable energy sources in that they give off  no 

noise are require practically no maintenance. PV cell 

are a familiar element of the scientific calculator 

owned by many students. Their operating principles 

and governing relationship are unfortunately not as 

pedagogically simple as that of wind turbines. 

However, they operates as using same conductor 

principles that govern diodes and transistor and the  

explanation of their functioning is straightforward and 

helps to make more intuitive many of the principles 

covered in semiconductor electronic classes. 

 

Most industrial uses of electricity require AC power. 

Wind turbines and PV cells provide DC power. A 

semiconductor based device known as a power 

inverter is used to convert the DC power to AC 

power. This device has a relative simple operation that 

is a vivid illustration of many topics traditionally 

covered in power electronics classes. 

 

5. Basic Components of Solar Power  

The major components include P.V modules, battery 

and inverter. The most efficient way to determine the 

capacities of these components is to estimate the load 

to be supplied. The size of the battery bank required 

will depend on the storage required, the maximum 

discharge rate, and the minimum temperature at 

which the batteries will be used [4]. When designing a 

solar power system, all of these factors are to be taken 

into consideration when battery size is to be chosen.  

Lead-acid batteries are the most common in P.V 

systems because their initial cost is lower and also 

they are readily available nearly everywhere in the 

world.  

 

Deep cycle batteries are designed to be repeatedly 

discharged as much as 80 percent of their capacity and 

so they are a good choice for power systems. Figure 2 

is a schematic diagram of a typical Photovoltaic 

System.  

 

 
Figure 3. Photovoltaic System 

 

IV. CONCLUSION 

 

Obviously, a complete hybrid power system of this 

nature may be too expensive and too labour intensive 

for many Industrial Technology Departments. 

However, many of the same benefits could be gleaned 

from having some subset of the system, for example a 

PV panel, batteries, and a inverter or even just a PV 

panel and a DC motor. The 0 enhancement to 

instruction, especially  in making electrical power 

measurement more physical, intuitive, and real world 

are substantial  and the cost and labour involved in 

some adoptions of the ideas in this paper to a smaller 

scale setup are responsible.   

 

The use of solar and wind hybrid power generation is 

an especially vivid and relevant choice for students for 

electrical Technology as these are power sources of 

technological, political, and economic importance of 

the country. Hybrid combination of wind power, solar 

power, geothermal power, power from incineration of 

solid waste, and many other technologies could also 

be considered depending on local interest and 
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resources. The key elements of this test bed concept 

present in the paper are two or more renewable power 

sources can be connected to a power grid with 

complex electrical interactions. 
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ABSTRACT 

 

In India, power demand is increasing day by day. To fulfill this demand we are using renewable energy source 

i.e. solar,  as it is available abundant in nature. But at night time, for reliability of supply we are using storage 

batteries, and ultimately this increases the cost of system. So, here we are using net metering mechanism. It is a 

billing mechanism. If the solar generates surplus amount of power then that has to be supplied to grid and 

exported power must recorded. In this paper the bidirectional net meter in grid connected solar PV systemis 

proposed that keeps record of electricity imported from grid and electricity exported to grid.  

Keywords :  Net Meter, Solar Energy, Solar PV System. 

 

 

I. INTRODUCTION 

 

Renewable power generation has become an 

ultimatum in recent years. In recent times many 

energy experts, scientists, engineers and activists 

actively promote a 100% renewable energy vision. 

The recent reports suggest that, we have already used 

almost 2/3 of our carbon budget and at the current 

projected rate; this entire budget will be used by the 

year 2040. So it is essential that we move rapidly 

towards a renewable energy [1]. The renewable 

energy which is abundantly available in nature is solar 

energy. Solar energy is pollution free and causes no 

greenhouse gases to be emitted after installation. It 

reduced dependence on foreign oil and fossil fuel. 

Solar panels last over 30 years so no maintenance is 

required. Access power can be sold back to the power 

company if grid intertied. Solar Photo Voltaic systems 

which convert sunlight into electricity are usually 

installed on the existing roof-top space of buildings to 

meet the minimum load requirement India is facing a 

major growth in the photovoltaic sector. The Indian 

government has set a motivated target of achieving 20 

GW of grid-connected and 2 GW of off-grid PV 

capacity by 2022[2]. Net metering is a billing 

mechanism which allows small consumers who 

generate some or all of their own electricity to use 

that electricity anytime, instead of when it is 

generated.  

 

II. BASIC NET METERING SYSTEM 

 

Fig 1 outlines the net metering concept. The system 

mainly consists of five modules- solar PV 

modules/panels for converting sunlight into dc supply, 

inverter for converting DC to AC so that it can be 

used at home or supplied to grid or both, home, 

bidirectional meter and grid. Storage system like 

battery can also be included in the system. Energy 

flow between  solar panel, inverter and home is 

unidirectional while it is bidirectional between home, 

meter and grid. 
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Solar PV Panels Inverter Consumer Panel Net Meter

Consumer Loads
Consumer end

 
 

The power seen from grid terminal is as in (1) 

subjected to the constraint according to (2). The tariff 

rate in general is expressed as (3). [3]. The meter 

balance is also calculated on the basis of constraints as 

in (4). The payback period is calculated through as in 

(5). 

 

 

 

 

 

 

 

 
 

 

III. IMPLEMENTATION OF NET METERING 

 

The first net meter has been installed in the premises 

of Verdean industries Limited, located in 

Adhere(Mumbai) by “Tata Power Company”. In 

march, the civic body had installed 25KW solar 

metering at its Vatic Nagar Word Office and 

Majiwada, Manmade, it will also introduce this new 

power generation technique at Umbra and Anandibai 

Joshi hospital in Vartak Nagar to meet its energy 

requirements. 

 

Many utilities are permitting to residential PV plant 

to be connected to grid by implementing a net 

metering system. The net metering system allows 

home owner to sell excess energy being produce by 

the PV plant back to the utility as the same rate at 

which the home owner purchases it from the utility 

[4]. 

 

IV. ALGORITHM FOR NET METERING 

 

Algorithm explains the working of net meter in 

calculating the net power exchange between the 

utility and consumer. The algorithm takes the values 

from solar meter and bidirectional meter. The values 

are used to calculate the solar power PPV and utility 

power Putility. [5] 

 

1: Measure the values of   and   to calculate PV 

power  = Vi*Ii*cosØ, where I is any time 

instant 

2: Measure the values of and  to calculate 

utility power =  *  * cosØ, 

where k is any time instant. 

3: Said the load of the building as  = 2KW. 

4: if then the supply is sent back to the 

grid and net meter displays ‘reverse’  

5: else The supply is received from the 

utility grid and net meter displays ‘forword’ 

6: end if   

7: check the above condition after 30sec. The net units 

power as calculated as : 

 
 

V. Net Metering Benefits 

 

1. The system is easy and inexpensive. It enables 

people to get real value for the energy they 

produce, without having to installed a second 

meter on an expensive battery storage system. 

2. To allows homeowners and businesses to produce 

energy, which takes some of the pressure off the 

grid, especially during period of peak 

consumption. 

3. Each home can potentially power two or three 

other homes. If enough home in a neighborhood 

use renewable energy and net metering, the 

neighborhood could potentially become self-

reliant. 

4. It encourages consumers to play an active role in 

alternative energy production, which both 
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protects the environment and helps preserve 

natural energy resources. 

5. Homes that use net metering tend to the more 

aware of, and therefore more conscientious about 

their energy consumption. 

6. It saves utility companies money on meter 

installation, reading and billing cost. 
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ABSTRACT 

 

Concrete is eco-friendly in our modern world in all developing and developed country. It plays very vital role 

in construction world it is locally available material and adding steel fibre and glass fibre in concrete it increase 

the strength and durability of concrete. Glass fibre increase the smoothness and provide crack free of concrete. 

As we know that concrete is brittle material when load is applied on it  get cracked so to protect from it random 

distributed of steel fibre are placed to overcome the brittle of concrete and provide more strength and 

durability. This paper represent the effect of fibres and study the strength of reinforced concrete of M30 grade 

with 2% of steel and glass fibre which shows the enhanced properties compare to normal. 

Keywords : Fibre Reinforced Concrete, Glass Fibre, Steel Fibre, Compressive Strength, Split Tensile Strength. 

 

I. INTRODUCTION 

 

As we know that the concrete is manmade and most 

widely used material globally for construction in 

many developing and developed countries in related 

to construction. It has several desirable properties 

like high compressive strength, stiffness and 

durability under normal usual environmental factors 

while at same time concrete found to be brittle and 

weak in tension. Fibre Reinforcement Concrete (FRC) 

combine the high compressive strength properties of 

cement mortars with significantly increased impact, 

flexural and tensile strength imparted by the fibre 

reinforcement. If fibre is not used in concrete there 

may be chances of development of cracks due to 

drying shrinkage, plastic shrinkage and other reason 

of chances in volume of concrete. 

In this experimental investigation Portland Pozzolana 

Cement (PPC – 53 grade), Carbon Steel Fibre and 

Glass fibre are used. Fibre Reinforcement Concrete is 

a composite material essentially consisting of 

conventional concrete or mortar reinforced by 

randomly oriented, short continuous and discrete 

fibres of specific geometry. It is a parts of reinforcing 

material usually described by aspect ratio. Aspect 

ratio is specified by volume fraction.  Fibres are 

added to improve the strength parameters of the 

concrete as reinforcement effective to improve the 

flexural strength and compressive strength of 

concrete. In ancient years, researchers have realized 

the benefits of combining fibres, in terms of 

obtaining synergy and improving the response of 

composite material. Little progress was made in the 

development of this material till 1963, when 

Ramauldi J.P. and Batson G.B. published their 

classical paper on the subject. In the early 1970’s FRC 

has been in prevent construction.  

 

II.  METHODS AND MATERIAL  

 

The main theme of this experiment investigation is to 

determine the strength parameters such as 

compressive strength, split tensile strength of 

concrete and design to meet the requirements of M30 
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grade of concrete mix with steel fibre of 2% by 

volume of concrete and alkalis resistance glass fibre 

of 2% by weight of cement. 

 

1. In first stage, properties of various materials used 

in mix are studied. 

2. In second stage mix design is carried out 

preparation of the mold. 

3. Examine the strength characteristics 

(compressive strength and split tensile strength) 

of concrete modified with addition of steel and 

glass fiber of 2%. 

4.  Compare the effect of various type of fibers for 

efficient performance intersects of strength, 

workability and durability. 

5. Final step is about comparing results. 

Compressive Strength 

 

Compressive strength test is the strength of concrete 

is usually defined and determined by the crushing 

strength of 150mm×150mm×150mm of an age of 7,14 

and 28 days. According IS 516-1959. The steel fibres 

and glass fibres included at the rate of 2%. This solid 

is provided in the mould and altered legitimately so, 

as not to have any voids. Following 24 hours these 

moulds are evacuated and test examples are placed in 

water for curing. Load at the disappointment isolated 

by zone of example gives the compressive quality of 

cement. 

 

Compressive Strength (Mpa) = Failure load/Cross 

Sectional Area. 

 

 

              
          Fig – 2.1 Compressive strength test 

 

Split Tensile Strength 

 

To locate the split elasticity the barrels were placed 

in the moulds of measurements 200mm length and 

150mm diameter across with M30 grade of concrete. 

Set of the test example by adding glass fibre by 

including the glass fibre at the rate of 2% were 

additionally included while passing the barrels the 

compaction is done utilizing the table vibrator. 

Finally the top layer of the example is completely 

labelled and very much wrapped up from time of 

casting 24 hours the barrels were demolded and were 

kept for curing in curing time for 28 days. After 28 

days curing is done these examples have been tried in 

pressure testing machine. The split rigidity is figured 

as takes after  

Split tensile strength (Mpa) = 2p/πDl 

p = Failure Load  

D = Diameter of cylinder 

l = length of cylinder. 
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Fig – 2.2 Split tensile strength test 

                         

III. RESULTS AND DISCUSSION  

 

TABLE–1. Compressive strength 

 

Sn

. 

Mix 

Proportio

n (ratio) 

Fibre

s 

Wor

kabili

ty 

Area of 3 – cubes 

Slum

p 

(mm) 

Compressive 

strength (Mpa) 

7 

day

s 

14 

day

s 

28 

day

s 

1. 1:1.7:2.08 No 75 17.0 21.3 35.7 

2. 1:1.7:2.08 Glass 70 13.3 22.8 35.5 

3. 1:1.7:2.08 Steel 72 20.0 26.5 42.5 

 

The above Table-1 and Table-2 shows the compare 

between Normal specimen, Glass fibre and Steel fibre. 

As per test we get later result by using 2% of steel 

fibre and glass fibre comparing to normal specimen. 

Here, in this paper the test has been done for 7-days, 

14-days and 28-days curing. 

 

 

 

TABLE – 2. Tensile strength 

 

IV. CONCLUSION 

 

The main theme of this experiment is study to 

quantity of the effect of the additional of Glass fibre, 

Steel fibre and Normal specimen by examine physical 

and mechanical properties of including compressive 

strength and split tensile strength. We get high 

strength of steel fibre as compare to normal specimen. 

The highest compressive strength is 42.5 Mpa and the 

highest split is 5.5 Mpa and Similarly, using Glass 

fibre, we didn’t get highest strength but we got the 

smooth surface of concrete and fineness of concrete 

etc. thus we increase the properties of concrete by 

using 2% of steel fibre and Glass fibre and get better 

result comparing to normal specimen in 28 days. 
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ABSTRACT 

 

As that now a day’s using conventional farming method for cultivating the land which is so time taking and 

costly too, so we develop a new method to do it. In India all the equipments were used for cultivation purpose 

are expensive that in result unable to buy by every farmer and also to reduce the use of ox pair; hence to 

overcome this problem we design and fabricate this method. The practical application of this model was 

performed and we achieve our target to design and fabricate of power cultivator. This paper can directly discuss 

the working about our design and fabrication and presents the result of study per acre consumption of fuel. 

Keywords: Power Cultivator, Engine, Soil, Land, Technology 

 

I. INTRODUCTION 

 

Power cultivator is designed mainly for cultivating in 

small farms area and in hill farming. The adoption of 

power cultivators by the farmers for carrying out 

farming operations is low when compared to tractors. 

The concept of power cultivator came to the world in 

the year 1920.  The first country to use power 

cultivator on large scale was Japan. The first successful 

model of power cultivator was designed in the year 

1947. During the year 1950 to 1965 the production of 

power cultivator increased rapidly. Power cultivator 

was introduced in India during 1963. Power cultivator 

is a walking type tractor.  The operator trails behind 

the power cultivator, holding the two handles of 

cultivator in his hands. Power cultivator is also called 

as a single axle walking type tractor, though a seat is 

provided in some designs. Now-a-days some models of 

power cultivator have an optional riding facility. 

Power cultivators have been especially designed and 

developed for use on small or medium farms where 

four wheel tractors are not easily available. 

Now-a-days some models of power cultivator have an 

optional riding facility. This design and fabrication of 

power cultivator is for small land and where the 

tractor is not possible for cultivation which is 

expensive method. In this paper we discuss about the 

design and consumption of fuel per acre of power 

cultivator. The operator trails behind the power 

cultivator, holding the two handles of cultivator in his 

hands. Power cultivator is also called as a single axle 

walking type tractor, though a seat is provided in 

some designs. 

 

II. LITERATURE SURVEY 

 

Studies shows that Subrata Kr. Mandal, Atanu Maity 

(from 15th National Conference on Machines and 

Mechanisms a research paper Development and 

Performance Evaluation of a Light Weight Power 

Tiller) conducted trials the average Effective field 

capacity was 0.2 and 0.25 ha/day. The average fuel 

consumption Was 1.0 and 1.2 l/h. The field capacity 

found to be 0.1 ha/day (10 hrs.). During the field 
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studies conducted in different soil conditions Sirohi 

and Panwar have found that the existing weight of 

about 200 kg of the IRRI model. 

 

III. OPERATION 

 

The operation of a power cultivator involves walking 

with the Cultivator machine on a farming land 

continuously for up to the needs to cultivate. During 

peak seasons of seedbed preparation, farmers operate 

power cultivator s even for more than 8h a day. The 

operator has to guide/control the forward movement 

of the machine by actuating hand clutches provided 

on each handle or sometimes by pushing/pulling the 

handles towards sides. The operator sometimes lifts 

the rear portion of the machine to take sharp turns at 

the headlands.  The main clutch is a lever on the 

handle. The lever can be shifted to on or off position 

while operating in the field. When the lever is shifted 

to on position, the power from the engine is 

transmitted through the main clutch to the various 

parts of the power cultivator. When the lever is 

shifted to off position the power from the engine is 

cut-off from the rest of the transmission. 

 

 
 

IV.  COMPONENTS OF POWER CULTIVATOR 

 

A power cultivator   consists of the following main 

parts:  

(1) Engine   

(2)  Transmission gears   

(3) Brakes Rotary 

(4) Pedestal Bearing or Pillow block bearing. 
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All the power cultivator components are fitted with 

diesel engine. The makes like Kubota, Mitsubishi, 

Usha and Sarachi have used diesel engine in India.  

 

V. POWER TRANSMISSION IN A POWER 

CULTIVATOR 

 

For operation of power cultivator, the power is 

obtained from the IC Engine, fitted on the power 

cultivator. The engine power goes to the main clutch 

with the help of belt or chain.  From  main clutch,  

the  power  is  divided  in  two  routes,  one  goes  to 

transmission gears, steering clutch and then to the 

wheel. The other component goes to the tilling clutch 

and then to the tilling attachment. The main 

components for transmission of power are given 

below: 

 
 

V-belt is usually used to transmit power from the 

engine to the main clutch, because V-belt has very 

high efficiency and it works as a shock absorber also. 

The power cultivator   remains an essential mode of 

power for farming operations, especially in land 

preparations.  The Machine saves time and improves 

the land productivity. Wetland tillage in rice land 

cultivation is the main operation for which this 

machine is employed. 

 

Belt Drive – It may be used as source of motion to 

transmit power efficiently track relative movement. 

Belts are looped over pulley and may have twist 

between the pulleys, and the shafts need not be 

parallel. 

Type – V-Belt  

Big pulley – 356mm 

Small pulley – 78mm 

 

Chain Drive – It is a way of transmitting mechanical 

power from one place to another. It used to convey 

power to the wheel of a vehicle particle. 

 

VI. SYSTEM SPECIFICATION 

 

Specifications of lightweight power cultivator used for 

performance evaluation 

S. No. Particulars 

1. Engine: Make Usha 

2. Engine: Model UL5000SS 

3. Engine: Power 5HP, 2600 RPM 

4. Engine: 4 Stroke   

5. Fuel tank capacity Diesel -  5lit 

6. Lubrication – Central lubrication combined oil 

mist & splash 

7. Weight of the Engine - 46 kg 

8. Starting Method – Handle  

9. Drive to Rotary unit Chain and sprocket, 

centrally 

10. Overall Dimension 1510 x 730 x 910 (l x w x h) 

11. Outer diameter of Rotary unit 300 mm 

12. Depth of cut 100-150 mm (adjustable) 

13. Total weight 120 kg 

 

VII. CALCULATIONS 

 

Data : 

•  Engine speed = 2600 rpm 

•  Wheel diameter = 14’’  

                            = 14*25.4  

                            = 355.6 mm  

                            = 0.3556 m 

•  Radius wheel :-  

                          R = 0.3556/2  

                              = 0.1778 m 

•    

           X = ∏ * D * N ∕ 60 

               = ∏ * 0.3556 * 2600 / 60 

               = 48.40 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

377 

               = 50 rpm  

Wheel RPM is 50. 

VIII. FIELD PERFORMANCE EVALUATION: 

 

The lightweight power Cultivator was evaluated over 

an area of under sandy Loam soil for seedbed 

preparation. The 0.404 hector in 1hr with 1 lit diesel 

for cultivating land.  
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X. CONCLUSION 

 

The  power  cultivator   is  capable  of  primary  and  

secondary tillage operations  and is  most suitable 

for operations in  hilly regions, wet conditions and for 

small holdings. Given the right set of implements and 

attachments, the power cultivator is capable of 

performing most of the field operations in the 

intensive cultivation.  The  light  weight  of  power  

cultivator   is  a  favorable  factor for  working  in wet  

and dry land  conditions. External attachments can be 

made on the cultivator   depending upon the nature of 

work. So, the cultivator can be used as a multi-

purpose machine. 

 

The main advantage of this technology is that any 

farmer in India can easily handle this mini cultivator. 

For increasing the traction and torque we have 

reduces speed in three different stages as,  

• By using V-belt drive  

• By using two different chain sprocket mechanism  

 

The 0.404 hector in 1hr with 1 lit diesel for cultivating 

land. 
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ABSTRACT 

 

In this 21st century technology increases day by day, UAV (Unmanned Arial Vehicle) is one of those. The UAV 

has different application like inspection and monitoring, surveying and mapping, pesticides sprayer, and 

painting. The UAV’s are designed as per its application. It may be a quadcopter, hexacopter ,octacopter or any 

other multicopter. The Hexacopter painting sprayer pump is an equipment or a device which is used for 

painting at higher altitude by using the principle of it’slifting capacity. Motors are connected to the propellers 

which converts the rotary motion of the propeller into upward thrust which lifts the hexacopter. The 

hexacopter consist of six high speed motors that generates which utilizes battery power for it’s working. The 

blades are connected to the DC motor. Rotation of blades produced thrust which helps in lifting the Hexacopter 

and moves  up and dawn, to and fro .We used spraying pump for spraying colours. The proper handling of the 

remote will decide how to paint the Building. The application of   thepaintingHexacopter is to reach at a  

certain height where human can’t reach and paint the wall efficiently. 

Keywords : UAV, Battery, BLDC Motor, Propeller 

 

I. INTRODUCTION 

 

In the past years the size  and price of electronic 

components got reduced but its specification increases. 

And because of this any cheap and lightweight drone 

can be built. These UAV’s can be fitted with sensors 

and other equipment to perform multitask work. The 

UAV’s are also know as  Remotely Piloted Vehicles 

(RPVs) and it can be controlled through radio 

frequencies. In these days the UAV’s are controlled by 

Iphone and Tablets through Global Poisitioning 

System. As per the numbers of motors or propellers 

the name of multirotor decided. Each motors required 

single propellers and vice-versa. 

 

 

 

 

II. COMPONENTS OF HEXACOPTER 

 

1- Motors – It should be exact same in size as well as 

in weight also. The specification of each motors 

should be also same for perfect lifting. 

2- Frame- The material used for frame is fibre 

because of its strength frame design is done 

according to the tread belt size as per space 

availability and clearance for reduction of friction. 

3- ESC’s - The Electronic Speed Controller. It is a 

circuit which control and regulates the speed of a 

motor. Speed is controlled on the basis of motor 

whether it is Brushed DC motor OR Brushless DC 

motor. For Brushed DC motor it depends upon the 

voltage Varying and for Brushless DC motor it 

depends upon the timing of pulses of current 

delivered to the winding. 
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4- Transmitter and Receiver – It is another important 

part of Hexacopter.        Transmitter which we 

hold in our hands and operate and receiver is 

placed in the Hexacopter which accepts the radio 

signals and move as per the given command. 

5- Propellers – The propellers which  are used in 

Hexacopter are made of Carbon Fiber, Hard and 

light in weight. 

6- Battery – It provide power supply to the motores 

 

III. OBJECTIVES 

 

The main Aim of the project is to reduce the problems 

that we faced while painting a building on the basis of  

its cost and quality. The objectives are :- 

 

• To eliminate human life risk while painting at 

high altitude.  

• To increase the accuracy of painting.  

• To reduce excess wastage of paints 

• To reduce the labour cost by using the 

hexacopter. 

 

IV. RESULT 

 

Total calculated Axial Thrust is 4.28 Kg. 

 

 
Figure 1 
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ABSTRACT 

 

There has been greater awareness on biodiesel in developing countries in the recent time and significant 

activities have picked up for its production especially with a view to boost the rural economy. Biodiesel, a 

promising substitute as an alternative fuel for diesel has gained significant attention due to the predicted 

shortness of conventional fuels and environmental concern. The utilization of liquid fuels such as biodiesel 

produced from Jatropha oil by trans-esterification process represents one of the most promising options for the 

use of conventional fossil fuels. The Jatropha oil is converted into Jatropha oil methyl ester known as biodiesel 

prepared in the presence of homogeneous acid catalyst. The physical properties such as Calorific value, density, 

flash point, kinematic viscosity, Cloud point and Pour point were studied out for Jatropha oil methyl ester. The 

same characteristics study was also carried out for the diesel fuel for obtaining the base line data for analysis. 

The study reveals that the values of properties obtained from the study of Jatropha methyl ester is closely 

matched with the values of conventional diesel and can be used in the existing diesel engine without any 

modification. 

 

I. INTRODUCTION 

 

As civilization is growing, transport becomes essential 

part of life. The biggest problem is the growing 

population & depletion of fossil fuel. About 100 years 

ago, the major source of energy shifted from recent 

solar to fossil fuel (hydrocarbons). Technology has 

generally led to a greater use of hydrocarbon fuels, 

making civilization vulnerable to decrease in supply. 

This necessitates the search for alternative of oil as 

energy source. 

 

Biodiesel is an alternative fuel for diesel engine. The 

esters of vegetable oils and animal fats are known 

collectively as biodiesel. It is a domestic, renewable 

fuel for diesel engine derived from natural oil like 

Jatropha oil. Biodiesel has an energy content of about 

12% less than petroleum-based diesel fuel on a mass 

basis. It has a higher molecular weight, viscosity, 

density, and flash point than diesel fuel. Jatropha 

curcas is unusual among tree crops is a renewable 

non-edible plant. From jatropha seeds jatropha oil can 

be extracted which have similar properties as diesel 

but some properties such as kinematic viscosity, 

solidifying point, flashpoint and ignition point is very 

high in jatropha oil. By some chemical reactions, 

jatropha oil can be converted into biodiesel. Jatropha 

oil can also be used directly by blending with diesel. 

Practically high viscosity of vegetable oil (30-200 

centistokes) as compared to that of diesel. (5.8-6.4 

centistokes) leads to unfavorable pumping; inefficient 

mixing of fuel with air contributes to incomplete 

combustion, high flash point results in increase carbon 

deposit  Formation and inferior cooking. Due to these 

problems, vegetable oil needs to be modified to bring 

the combustion related properties closer to those of 

diesel oil. The fuel modification is mainly aim at 

reducing the viscosity and increasing the volatility. 
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One of the most promising processes to convert 

vegetable oil into methyl ester is the trans-

esterification, in which alcohol reacts with 

triglycerides of fatty acids (vegetable oil) in the 

presence of catalyst. Jatropha vegetable oil is one of 

the prime non edible sources available in India. The 

vegetable oil used for biodiesel production might 

contain free fatty acids which will enhance 

saponification reaction as side reaction during the 

trans-esterification process. Vegetable oil has the 

characteristics compatible with the CI engine systems. 

Vegetable oils are also miscible with diesel fuel in any 

proportion and can be used as extenders. India highly 

depends on import of petroleum crude and nearly two 

third of its requirement is met through imports. 

Moreover the gases emitted by petrol, diesel driven 

vehicles have an adverse effect on the environment 

and human health. Jatropha oil has potential as an 

alternative energy source. This will enable our 

country to become independent in the fuel sector by 

promoting and adopting biofuel as an alternative to 

petroleum fuels. The oil extracted from jatropha seeds 

can be used as a substitute for kerosene without any 

further processing. This is more economical compared 

to kerosene crude oil, which are used for 

electrification. It is found from researches that the 

neat jatropha oil can be used run engines in mini-vans 

for rural transportation ,haulage trucks, farm tractors 

and other agricultural machinery, but may requires 

little modification. Show the alternative society has to 

choose from, altogether with the advantages and 

disadvantages of each of them.   

  

Source of Jatropha oil:- 

The plant that is generally cultivated for the purpose 

of extracting jatropha oil is Jatropha curcas. Owing to 

the toxicity of jatropha seeds, they are not used by 

humans. The major goal of jatropha cultivation 

therefore is performed for the sake of extracting 

jatropha oil. Oil that is produced from the seeds of 

Jatropha plant that grows in all the common and 

marginal lands is called as jatropha oil. The main goal 

of cultivating jatropha all over the world is to extract 

oil from the seeds which is used as an alternative 

energy source. Jatropha oil extraction methods have 

also gained the same importance like jatropha 

cultivation. Since the oil extracted from jatropha seeds 

is the primary source for bio-fuel, the process of 

extraction methods have also become significant. 

 

The oil extracted from the seeds is processed to 

prepare high quality bio-fuel an alternative source 

that can be used in diesel car. While the residue that 

remains after extracting oil is also processed and used 

a biomass feedstock to produce electricity and is also 

used as a fertilizer. Jatropha oil is non edible and is 

also poisonous. Jatropha has to be made with two 

process to get a better yield of 92% otherwise a yield 

of less the 85% only will be got. Analysis of Jatropha 

curcas seed shows the following chemical 

compositions  

 

Moisture  : 6.20% 

Protein  : 18.00% 

Fat  : 38.00% 

Carbohydrates : 17.00% 

Fibre  : 15.50% 

Ash   : 5.30% 

The oil contain is 50-60% in the seed. The oil contains 

21% saturated fatty acid and 79% unsaturated fatty 

acid. These are some of the chemical element in the 

seed, cursine, which is poisonous and render the oil 

not appropriate for human consumption.  

 

As an energy source:- 

Oil from jatropha curcas: There are number of variety 

of jatropha. Best among these are jatropha curcas. 

Jatropha oil is an important product from the plant for 

meeting the cooking and lighting needs of the rural 

population, boiler fuel for industrial purpose or as a 

viable substitute for Diesel. About one- third of the 

energy in the fruit of jatropha can be extracted as oil 

that has a similar energy value to Diesel fuel. Jatropha 

oil can be used directly in Diesel engines added to 

Diesel fuel as an extender or trans esterified to a bio-

diesel fuel. There are some technical problems to use 
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jatropha oil directly in Diesel engines that have yet to 

be completely overcome. Moreover, the cost of 

producing jatropha oil as a Diesel substitute is 

currently higher than the cost of Diesel itself. It is 

significant to point out that, the non edible vegetable 

oil of jatropha curcas has the requisite potential 

providing a promising and commercially viable 

alternative to diesel oil since it has desirable physical 

chemical and performance characteristics comparable 

to diesel. Cars could be run with jatropha oil without 

requiring much change in design. Jatropha oil 

expelled from seeds and filtered through filter press 

can replace kerosene or oil lamp.  

 

Jatropha oil can be used as liquid fuel for lighting and 

cooking. It will also be used in big Diesel engine based 

electricity generating sets, pump sets, heavy farm 

machinery, where the viscosity of oil is not an issue. 

The seeds of jatropha contain (50% by weight) viscous 

oil which can be used for manufacture of candles and 

soap, in the cosmetic industry, for cooking and 

lighting by itself or as a Diesel /paraffin substitute or 

extender.  

  

Other products of Jatropha curcas:  

The jatropha oil can be used for soap production and 

cosmetics production in rural areas. The oil is a strong 

purgative, widely used as an antiseptic for cough, skin 

diseases and as a pain reliever from rheumatism. 

Jatropha oil has been used commercially as a raw 

material for soap manufacture for decades, both by 

large and small industrial producers. 

 

When jatropha seeds are crushed, the resulting 

jatropha oil can be processed to produce a high quality 

biodiesel that can be used in a standard diesel car, 

while the residue (press cake) can also be processed 

and used as biomass feedstock to power electricity 

plants or used as fertilizer (it contains nitrogen, 

phosphorous and potassium). 

  

 

 

Yield of Jatropha oil:- 

It is often considered that a more effective extraction 

technique would yield greater quantities of oil. This is 

partly inaccurate, since an effective extraction method 

would only yield the optimum quantity and not more 

than that. The optimum oil content in jatropha plant 

varies between species and genetic variants. 

 

Climatic and soil condition generally affects the yield 

of the oil as well. However, improper processing 

technique such as prolonged exposure of the harvested 

seeds to direct sunlight can impair the oil yield 

considerably. The maximum oil content that has been 

reported in jatropha seeds has been close to 50-60%. 

However, the accepted average is 40%, and the 

fraction that can be extracted is taken to be around 

91%. 

 

Below are some of the methods that are usually 

followed to extracts the oils from jatropha seeds. 

 

Oil Presses: -  

Oil presses method is used to extract the oil using 

simple mechanical devices. It is also done manually. 

The most commonly used oil presses method is the 

Bielenberg ram press method. Bielenberg ram press 

method is a simple traditional method that uses simple 

devices to extract the oils. With the help of this 

method 3 liters of oil can be obtained with 12 kg of 

seeds. 

  

OilExpellers:-   

Oil expeller’s method is also use for jatropha oil 

extraction. The most commonly used method is the 

Sayari oil expeller method. This method is also called 

as Sundhara oil expeller. Komet oil expellers are also 

used. These sayari oil expellers was developed in 

Nepal and is a diesel operated one. Now it is 

developed in Tanzania and Zimbabwe mainly for the 

production jatropha oil. Heavy oil expellers are made 

of heavy cast iron and the light ones are made up of 

iron sheets. Electricity driven models are also 

available. Komet oil expeller is a single oil expeller 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

384 

machine that is used not only to extract the jatropha 

oil as well for the preparation of the oil cakes. 

 

Traditional Methods:-Traditional methods are used in 

the rural and developing areas for extracting the oils. 

Traditional methods are simple and the oil is extracted 

by hand using simple equipment. 

  

Hot oil extraction:- 

The process of extracting the oil at high pressure is 

called as hot oil extraction method. Since jatropha oil 

can regulate the operating temperature it is extracted 

using the hot oil extraction method. 

 

Then the cold oil extraction method it is easy to 

extract the oil from the hot oil extraction since the oil 

flows more easily due to higher viscosity. And the 

press cake that remains after extracting the oil also 

have less oil content which might be 3 to 7 % 

approximately. These two reasons make the oil press 

method very interesting. During the oil extraction 

method many stuffing of the seeds are converted into 

gum like substances and some non organic substances. 

These are unwanted products and so they have to be 

refined. 

  

Modern Concepts:- 

Modern methods are followed to extract more oils 

from the jatropha seeds. In these modern concepts 

chemical methods like aqueous enzymatic treatment 

is used. The maximum yield by following this modern 

method is said to be about 74/5. The main idea in 

researching the modern concepts is to extract a greater 

percentage of oil from the jatropha seeds 

  

Jatropha Biodiesel Process:-  

Trans-esterification is the process of converting the oil 

produced from vegetables into biodiesel. The process 

is less complex and it is quite easy. Trans-esterification 

is a chemical based production of biodiesel from 

jatropha oil. In this process a complex fatty acids like 

triglyceride molecule is taken and it is neutralized. 

 

The glycerin is removed and an alcohol ester is  

created. This process is completed when methanol is 

mixed with sodium hydroxide. This result in the 

production of sodium methoxide which is then mixed 

with oil produced from the jatropha seeds. When the 

mixture settles glycerin is left at the bottom and the 

biodiesel (methyl esters) remains on the top. This 

methyl ester is washed and then filtered 

 

 
 

Trans-esterification Biodiesel Process 

Raw materials required 

• Jatropha oil 

• Methanol 

• Potassium hydroxide 

• Isopropyl alcohol 

• Distilled water 

• Phenolphthalein solution 

• Vinegar 

• Water 

 

Manufacturing Process 

First jatropha oil is filtered to remove the solid 

particles present in it. Then it is heated to remove the 

water contents if any present in it. Biodiesel is now 

been used as a diesel engine in number of agencies. 

The results are said to be comparable with petroleum 

in all the areas like power, efficiency, climbing, 

hauling etc. To determine the amount of catalyst that 

is required for catalyst. The accurate amount of 

potassium hydroxide is mixed with methanol till the 

methanol completely dissolves to get potassium 

methoxide. In the winter season additional jatropha 
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oil is heated and is mixed with the potassium 

methoxide. The mixture is allowed to settle. In this 

process glycerin settles at the bottom and the biodiesel 

at the top. The glycerin is then removed and the 

biodiesel is washed and dried. The biodiesel that is 

obtained is then checked for quality 

 

Note: In this process when methanol and potassium 

hydroxide to produce potassium methoxide which 

when mixed with oil produces strong polar bond. This 

breaks the fatty acids into glycerin and biodiesel 

(esters).  

  

Biodiesel Characterization:- 

The specific gravity reduces after trans-esterification, 

viscosity from 57 to 4.73 centistokes, which is 

acceptable as per ASTM norms for biodiesel. Flash 

point and fire point are important temperatures 

specified for safety during transport, storage and 

handling. The flash point and fire point of biodiesel 

was found to be 128°C and 136°C respectively. Flash 

point of jatropha oil decreases after trans-esterification, 

which shows that its volatile characteristics had 

improved and it is also safe to handle. 

 

Higher density means more mass of fuel per unit 

volume for vegetable compared to diesel oil. The 

higher mass of fuel would give higher energy available 

for work output per unit volume. Higher viscosity is a 

major problem in using vegetable oil as fuel for diesel 

engines. 

 

 

Table 1. The properties, Diesel, Jatropha Oil and biodiesel 

Property Diesel Jatropha oil Biodiesel 

Flash Point °C 65 214 128 

Fire point °C 78 256 136 

Pour Point °C -6 6 -2 

Cloud Point °C 5 11 8 

Viscosity at 40°C 2.86 36.92 4.82 

Viscosity Index 98 181 154 

Specific Gravity (29°C) 0.792 0.944 0.84 

Refractive Index at 40°C 1.32 1.61 1.46 

Calorific Value (MJ/kg) 44.34 39.76 42.80 

 

II. CONCLUSION 

 

In the current investigation, it has confirmed that 

jatropha oil may be used as resource to obtain 

biodiesel. The viscosity of jatropha oil reduces 

substantially after trans-esterfication and is 

comparable to diesel. Biodiesel characteristics like 

density, viscosity, flash point, cloud point and pour 

point are comparable to diesel. Biodiesel is a viable 

substitute for petroleum based diesel fuel. Its 

advantages are improved lubricity, higher cetane 

number, cleaner emission (except for NOx), reduced 

global warming, and enhanced rural development. 

Jatropha oil has potential as an alternative energy 

source. This will enable our country to become 

independent in the fuel sector by promoting and 

adopting biofuel as an alternative to petroleum fuels. 
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ABSTRACT 

 

Demand and consumption of cement is increasing day by day which has led researchers and scientists to search 

for locally available alternate binders that can replace cement partially and are ecofriendly and contribute 

towards waste management. In this research cementious materials such as hydrated lime, fly ash, sugarcane 

bagasse ash, sewage sludge ash, and ceramic waste are used as replacement to reduce costs and environmental 

pollution associated with the production of cement. OPC 53 grade cement is used in the study. In this research 

study the (OPC) cement has been replaced by hydrated lime, fly ash, sugarcane bagasse ash, sewage sludge ash, 

and ceramic waste accordingly in the range of 0%, 45%, 50%, 55% & 60% by weight. The effect of replacement 

of cement by above waste products is tested and compared in terms of compressive strength to the conventional 

mortar. Mortar was proportioned in 1:5 cement sand ratio. The compressive strength test was conducted on the 

masonry mortar cubes.The compressive strength of mortars was measured at 7 and 28 days. As a result, the 

compressive strength achieved up to 50% replacing cement with above waste products. 

Keywords: Waste Products, OPC, Eco-Friendly, Low Grade Cement, Cementious Material, Mortar 

 

I. INTRODUCTION 

 

In the field of construction cement plays vital role. 

Without cement, mortar and concrete cant possible 

because cement is used as binder. Manufacturing 

Process of cement are one of the major industry. 

Nowadays in building construction high grade cement 

were used for every stage but in some units high grade 

cement is not require such as plastering and 

brickwork. We are aware that a lot of damage is done 

to environment in the manufacture of cement. It 

involves lot of carbon emission associated with other 

chemicals. The researches has shown     that  every 1 

ton of cement manufacture releases half ton of carbon 

dioxide, so there is an immediate need to control the 

usage of cement. 

 

On the hand materials wastes such as Sugarcane 

Bagasse Ash, Sewage sludge ash, Ceramic waste, are 

difficult to dispose which in return is environmental 

Hazard. The use of this waste material in replacement 

of cement not only reduces the environmental 

pollution but also enhances the properties of cement 

and also reduces the cost. 

 

In addition to its negative environmental impact 

cement is also one of the most expensive materials 

when compared to the other constituents of concrete.  

 

The raw materials for the cement production like lime 

are also being exploited in large amount which may 

result in running out of them, as it is predicted to 

happen in some places of the world. 
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II. LITERATURE REVIEW 

 

2.1  Amarnath Yerramala  

1. Compressive strength increased with curing age for 

all fly ash replacements. Irrespective of fly as 

percentage the compressive strength decreased at 

early age when compared to reference mortar. 

However, at later curing age mortars made with 5%, 

10% and 15% showed higher strength than reference 

mortar.  

 

2. Similar to concrete the maximum efficiency was at 

10% for mortars. However, the efficiency factor was 

higher for fly ash mortars than fly ash concretes up to 

nearly 20%, further increase in fly ash percentage 

reduced efficiency factor for fly ash mortars than fly 

ash concretes in terms of strength. 

 

2.2  Mao-Chieh Chi  

Sugar cane bagasse ash (SCBA), a by-product of sugar 

and alcohol production, is one of the potential 

pozzolanic materials that can be blended with 

Portland cement. In this study, SCBA with particle 

sizes  < 45 μ m was used to replace type 1 Ordinary 

Portland cement with various dosages (10 %, 20 %, 

and 30 %) by weight of binder. The 

water/cementitious material (w/cm) and sand/binder 

ratios were kept at constants of 0.55 and 2.75, 

respectively. Composites were mixed, and effects of 

SCBA on properties were investigated by conducting 

flow test, water absorption test, initial surface 

absorption test, drying shrinkage test, compressive 

strength test, rapid chloride penetration test (RCPT), 

thermal gravimetric analysis (TGA), and scanning 

electron microscopy (SEM). Experimental results 

show that the flow spread of fresh mortars would 

decrease with an increase of SCBA replacement. The 

specimens with 10 % SCBA have the superior 

performance on compressive strength, drying 

shrinkage, water absorption, initial surface absorption, 

and chloride ion penetration, TGA, and SEM at the 

age of 56 days. It indicates that 10 % cement 

replacement of SCBA may be considered as the 

optimum limit.  

 

The flow spread of fresh mortars would decrease with 

the increase of bagasse ash replacement. The 

specimens with 10 % bagasse ash as a Portland cement 

replacement have the superior performance on 

compressive strength, drying shrinkage, water 

absorption, initial surface absorption, and chloride ion 

penetration at the age of 56 days. 

 

2.3   Wong Yih Kang  

The aim of this research is to study the partial 

replacement of cement with sewage sludge ash, SSA in 

mortar through experimental works. The 

experimental works were carried out to access the 

feasibility of utilizing SSA as a construction material. 

An attempt has been made to replace 10% and 15% of 

the mass of cement with 600°C and 800°C incinerated 

SSA into the mortar. The result of the compressive 

strength test shows that the mortar with 10% 

replacement of 800°C burnt SSA increase in 

compressive strength up to 1.14% and 5.06% at the 

ages of 28 days and 90 days, respectively. The total 

porosity of the mortar also decreases up to 7.05% after 

the replacement of 10% 800°C burnt SSA after 90 days. 

The XRD and XRF tests show that the major 

components in sewage sludge are SiO2, Al2O3 and 

Fe2O3.  

 

2.4  Amitkumar D. Raval, Dr.Indrajit N. Patel, Prof. 

Jayeshkumar Pitroda  

In this research study the (OPC) cement has been 

replaced by ceramic waste powder accordingly in the 

range of 0%, 10%, 20%, 30% 40%, & 50% by weight 

of M-20 grade concrete. Concrete mixtures were 

produced, tested and compared in terms of 

compressive strength to the conventional concrete. 

These tests were carried out to evaluate the 

mechanical properties for 7, 14 and 28 days. As a 

result, the compressive strength achieved up to 30% 

replacing cement with ceramic waste. This research 

work is concerned with the experimental  
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investigation on strength of concrete and optimum 

percentage of the partial replacement by replacing 

cement via 0%, 10%, 20%, 30%, 40% and 50% of 

ceramic waste.  

 

The Compressive Strength of M20 grade concrete 

increases when the replacement of Cement with 

Ceramic Powder up to 30% replaces by weight of 

Cement and further replacement of Cement with 

Ceramic Powder decreases the Compressive Strength. 

 

III. METHODOLOGY 

 

3.1 Materials 

3.1.1 Fly ash  

 Fly ash is one of the most common pozzolan and is 

being used quite extensively. The utilization of fly ash 

in cement has increased rapidly as it contains high 

siliceous and aluminous compounds. Apart from 

different concretes, mortar also has its intended uses 

in construction field. Mortar has been used for 

centuries as a means of adhering bricks or concrete 

blocks to one another. Further, cement mortar 

continues to be used in many different types of 

constructions like plastering and quick repairs. 

Although it is possible to obtain advantages of using 

fly ash in mortar. In this fly ash was collected from 

khaparkheda thermal power plant. 

Table 1. Chemical Properties of Fly Ash 

Chemical Components Cement Fly Ash 

SiO2 21.8 58.3 

Al2O3 6.6 31.7 

Fe2O3 4.1 5.9 

CaO 60.1 2.0 

MgO 2.1 0.1 

Na2O 0.4 0.8 

K2O 0.4 0.8 

SO3 2.2 0.2 

Loss Of Ignition 2.4 0.3 

 

 

 

3.1.2 Sugarcane  Bagasse  Ash 

 Bagasse is a by-product from sugar industries which is 

burnt to generate power required for different 

activities in the factory. The burning of bagasse leaves 

bagasse ash as a waste, which has a pozzolanic 

property that would potentially be used as a cement 

replacement material. It has been known that the 

worldwide total production of sugarcane is over 1500 

million tons. In this research bagasse ash was obtained 

from Vainganga sugar power limited Devhala. 

Physical and chemical properties of the bagasse ash 

are mentioned in Table. 

 

Table 2. Chemical Properties of Sugercane Bagasse 

Ash 

Chemical Components Sugercane Bagasse Ash 

SiO2 87.40 

Al2O3 3.6 

Fe2O3 4.95 

CaO 2.56 

MgO 0.69 

Na2O 0.15 

K2O 0.47 

SO3 0.11 

Loss Of Ignition 8.25 

 

3.1.3 Sewage Sludge Ash (SSA)  

The disposal of sewage sludge is a challenging issue in 

India. India produces nearly 960 million tonnes of 

sewage sludge annually from 316 sewage treatment 

plants (2016-17). Most of this sludge is disposed of 

through land filling, and incineration. Although 

incineration results in optimum volume reduction and 

stabilization for sewage Sludge. Different methods of 

SSA disposal have different degrees of environmental 

impact and cost effectiveness. Therefore, there is an 

urgent need to develop alternative methods of SSA 

disposal. The sewage sludge was collected from 

sewage treatment plant bhandewadi.  
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Table 3. Chemical Properties of Sewage sludge Ash 

Chemical Components Sewage sludge ash 

SiO2 48 

Al2O3 13.7 

Fe2O3 6.2 

CaO 3.6 

MgO 1.9 

Na2O 1.0 

K2O 2.1 

SO3 1.7 

 

3.1.4 Ceramic Waste 

Indian ceramic production is 100 Milliontonne per 

year. In the ceramic industry, about 15%-30% waste 

material generated from the total production. This 

waste is not recycled in any form at present. However, 

the ceramic waste is durable, hard and highly resistant 

to biological, chemical, and physical degradation 

forces. The Ceramic industries are dumping the 

powder in any nearby pit or vacant spaces.This leads 

to serious environmental and dust pollution and 

occupation of a vast area of land, especially after the 

powder dries up so it is necessary to dispose the 

Ceramic waste quickly and use in the construction 

industry. Ceramic waste was obtained from Padma 

industries Nagpur. 

 

Table 4. Chemical Properties of Ceramic Waste 

Chemical Components Ceramic Waste 

SiO2 63.29 

Al2O3 18.29 

Fe2O3 4.32 

CaO 4.46 

MgO 0.72 

Na2O 0.75 

K2O 2.18 

SO3 0.10 

Loss Of Ignition 1.61 

 

 3.1.5 Cement (OPC) 

In this experimental work Ordinary Portland cement 

(Grade 53) conforming to IS 12269-1987 in all trial 

mixes is used. The physical properties of the cement 

obtained on conducting appropriate tests conforming 

to process laid down in IS: 269/4831 has been 

performed. The results are mentioned in table 1 

shown below 

Table 5 

Property of cement Value 

Fineness of cement(m2/kg) 320 

Specific gravity  3.15 

Grade  53 grade OPC 

Standard consistency  35% 

Initial setting time  90 mins 

Final setting time 265 mins 

Compressive strength 61.00 N/mm2 

 

3.1.6 Fine Aggregate 

In this study stone dust passing through 4.75 mm sieve 

conforming to Zone II as per IS: 383-1970 is used as 

fine aggregate. The fine aggregate is free from clay, silt 

and organic impurities. 

Table 6 

 

3.1.7  Water 

Water is an important ingredient of Mortar as it 

actually participates in the chemical reaction with 

cement. Since it helps to from the strength giving 

cement gel, the quantity and quality of water are 

required to be looked into very carefully. Fresh 

potable drinking water of Ph value (6.5- 7.2) free from 

organic impurities is being used which is available in 

college campus. 

 

3.2 Mix Proportions of mortar  

In order to investigate strength properties of hydrated 

lime, fly ash, sugarcane bagasse ash, sewage sludge 

ash, and ceramic waste   mortars , sixteen mixes were 

employed. Reference mix (M1 to M16) . All the mixes 

was made with cement to fine aggregate ratio of 1:5. 

Physical test Fine aggregate 

Specific gravity 2.59 

Fineness modulus 2.36 

Bulk density (kg/m3) 1.58 
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Water to cementitious ratio of 25% was adopted for 

all the mixes. 

 

3.3 Experimental Methodology  

The evaluation of above waste for use as a 

replacement of cement material begins with the 

mortar testing. Mortar contains cement, water, fine 

aggregate. With the control mortar, i.e. 0%, 45%, 

50%, 55% & 60% of the cement is replaced with 

hydrated lime, fly ash, sugarcane bagasse ash, sewage 

sludge ash, and ceramic waste,the data from the above 

waste is  compared  with  data  from  a standard 

mortar without above waste. Three cube samples were 

cast on the mould of size 50x50x50 mm for each 1:5 

mortar mix with partial replacement of cement with a 

w/c ratio as 0.25 were also cast. After about 24hr the 

specimens were de-moulded and water curing with 

gunny bags was continued till the respective 

specimens were tested after 7 and 28 days for 

compressive strength test. 

 

 

 

Table 7 

MIX PROPORTIONS( IN PERCENTAGE)  

SR. 

NO 
MIX 

CEMENT 

(C) 

HYDRATED 

LIME 

(L) 

FLY  ASH 

(10% OF 

C+L) 

CERAMIC 

WASTE 

(10% OF C+L) 

SUGARCANE 

BAGASSE ASH 

(10% OF C+L) 

SEWGE 

SLUDGE ASH 

(10% OF C+L) 

1 M1 0.55 0.45 10 0 0 0 

2 M2 0.55 0.45 0 10 0 0 

3 M3 0.55 0.45 0 0 10 0 

4 M4 0.55 0.45 0 0 0 10 

5 M5 0.55 0.45 10 10 0 0 

6 M6 0.55 0.45 10 0 10 0 

7 M7 0.55 0.45 10 0 0 10 

8 M8 0.55 0.45 0 10 10 0 

9 M9 0.55 0.45 0 10 0 10 

10 M10 0.55 0.45 0 0 10 10 

11 M11 0.55 0.45 10 10 10 0 

12 M12 0.55 0.45 10 10 0 10 

13 M13 0.55 0.45 0 10 10 10 

14 M14 0.55 0.45 10 0 10 10 

15 M15 0.55 0.45 10 10 10 10 

16 M16 0.55 0.45 0 0 0 0 
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Table 8 

MIX PROPORTIONS (BY WEIGHT) 

SR. 

NO 
MIX CEMENT 

HYDRATED 

LIME 

FLY  

ASH 

(10% 

OF 

C+L) 

CERAMIC 

WASTE 

(10% OF 

C+L) 

SUGARCANE 

BAGASSE ASH 

(10% OF C+L) 

SEWGE 

SLUDGE 

ASH 

(10% OF 

C+L) 

TOTAL 

WEIGHT 

(IN GM) 

1 M1 250 200 50 0 0 0 500 

1 M2 250 200 0 50 0 0 500 

3 M3 250 200 0 0 50 0 500 

4 M4 250 200 0 0 0 50 500 

5 M5 230 190 10 10 0 0 500 

6 M6 230 190 10 0 10 0 500 

7 M7 230 190 10 0 0 10 500 

8 M8 230 190 0 10 10 0 500 

9 M9 230 190 0 10 0 10 500 

10 M10 230 190 0 0 10 10 500 

11 M11 210 170 10 10 10 0 500 

12 M12 210 170 10 10 0 10 500 

13 M13 210 170 0 10 10 10 500 

14 M14 210 170 10 0 10 10 500 

15 M15 200 160 35 35 35 35 500 

16 M16 275 225 0 0 0 0 500 

 

IV.  RESULT AND DISCUSSION 

 

Compressive strength tests were performed on 

Universal testing machine using cube samples. Three 

samples per batch were tested with the average 

strength values reported in this paper.  The 

comparative studies were made on their 

characteristics for mortar mix ratio of 1:5 with partial 

replacement of cement with waste products as 0%, 

45%, 50%, 55% and 60%. The Strength was calculated 

by deviding area from the load taken by the cube in 

N/MM2. 

 

The compressive strength developments of all mix 

proportioned  mortars are presented in Table no. 9 It 

can be seen from the table that, the strength  

increased with curing age for M15 replacement with 

cement. The trend in the figure shows that the 

increase in strength was 14% & 35% for curing ages of 

7 and 28 days respectively for reference mortar with 

respect to seven days of curing. As the waste products 

percentage increased, the strength rate increased with 

curing period. The strength of M15 was 2.94 mpa at 7 

days and it increased 2.5 times at the age of 28 days    

i. e. 7.61 mpa. 

Table 9. Compressive Strength Of Cubes 

(50x50x50mm) At 7 & 28 Days 

MIX 

COMPRESSIVE STRENGTH 

N/MM2 )  

7 DAYS 28 DAYS 

M1 1.1 2.14 

M2 1.6 2.0 

M3 1.15 2.62 

M4 1.6 2.27 

M5 1.44 2.08 

M6 1.54 2.79 

M7 2.75 4.1 

M8 1.5 2.8 

M9 0.9 2.1 

M10 1.86 3.62 

M11 1.06 3.27 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

393 

M12 1.15 2.45 

M13 2.04 4.24 

M14 2.45 4.62 

M15 2.94 7.61 

M16 1.86 4.13 

 

 
V. CONCLUSIONS 

 

Based on experimental investigations concerning the 

compressive strength of mortar, the following 

observations are made: 

 

a) The Compressive Strength of mortar increases 

when the replacement of Cement with hydrated 

lime, fly ash, sugarcane bagasse ash, sewage sludge 

ash, and ceramic waste up to 60% replaces by 

weight of Cement and further replacement of 

Cement with above wastes decreases  the 

Compressive Strength. 

b) Mortar on 60% replacement of Cement with 

above wastes, Compressive Strength obtained is 

7.61 N/mm2 and vice-versa the cost of the cement 

is reduced up to 28%  and hence it becomes more 

economical for construction of partition wall and 

plastering work than the standard mortar. It 

becomes technically and economically feasible 

and viable. 

c) Utilization of waste products and its application 

are used for the development of the construction 

industry. 

d) It is the possible alternative solution of safe 

disposal of waste products. 
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ABSTRACT 

 

Soil-based agriculture is facing some major challenges with the growth of civilization everywhere the globe, 

like decrease per capita land availability, except this, thanks to speedy urbanization and industrial enterprise as 

threats from global climate change and its connected adverse result, the land cultivation is going to face 

difficult threats, beneath such circumstances, within the close to future it becomes involved to feed the 

completepopulation using commercial farming system. Naturally, soil-less culture is changing into 

additionalrelevant within the gift situation, to cope-up with these challenges. ―Soilless Culture‖ is that the 

growing of plants that imitate soil- base husbandry by victimization several varieties of growing media as for 

instanceinorganic substance, organic substance and artificial substrates. Soilless culture is that the quickest 

growing sector of agriculture, and it may be impetus to food production within the future. The business is 

anticipated to grow exponentially conjointly in future, as conditions of soil growing changing into troublesome. 

the applying of a soilless culture system victimizing artificial substrates would lead to economical and effective 

use of water and fertilizers and minimize the employment of chemicals for gadfly and sickness management. 

Plants grown in soil less culture has shown superior quality, high yield, speedy harvest, and high nutrient 

content. however just in case of  developing countries there's a scarcity of its customary acquaintance and poor 

dissemination of its available technologies. For popularization of soilless culture at international level, it's 

terribly imperative to produce scientific proved technology to gardeners and build mass awareness in potential 

areas at internationallevel. 

Keywords: Aeroponics, Hydroponics, Nutriculture, Open Field Agriculture, Soil-Less Culture 

 

I. INTRODUCTION 

 

Soil is the foremost accessible growing medium for 

plants. It provides anchorage, nutrients, air, water, etc. 

for fortunate plant growth. However, soils do cause 

serious limitations for plant growth too, at times. 

Additionally, typical crop growing in soil (Open Field 

Agriculture) is somewhat troublesome because it 

involves massive area, heap of labor and enormous 

volume of water. Moreover, some places like 

metropolitan areas, soil isn't available for crop 

growing in some areas, we discover deficiency of 

fertile cultivable land due to their unfavorable 

geographical or geographics conditions. Of late, 

another significant issue full-fledged since is that the 

issue to rent labour for typical open field agriculture. 

Beneath such circumstances, soil-less culture is 

introduced with success. 

Soil-less culture refers to the techniques of 

Hydroponics ‘and Aeroponics‘. The term 

‗Hydroponics ‘was derived from the Greek words 

‗hydro’ suggests that water and ‗ponos’ suggests that 

labour. It’s a way of growing plants using mineral 

nutrient solutions, whitout soil. Terrestrial plants 

could also be fully grownwith their roots within the 

mineral nutrient answer solely or in Associate in 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

395 

nursing inert medium, like perlite, gravel, or 

nonconductor. Singh and Singh (2012) additionally 

opined that hydroponic is that technique of growing 

plants in soil-less condition with their roots immersed 

in nutrient. this technique helps to face the challenges 

of global climate change and additionally helps in 

production system management for economical 

utilization of natural resources and mitigating 

deficiency disease. Aeroponics ‘is another technique, a 

lotof orless like hydroponics with solely distinction 

that beneath aeroponics plants are fully grown with 

fine drops (a mist or aerosol) of nutrient 

solution.Interest in implementing of 

nutriculturedeveloped in 1925 once the green house 

business expressed interest in its use. In 1929, Dr. 

William F. Gericke of the University of CA succeeded 

in growing tomato vines of 7.5 m height in nutrient 

solutions. He named this new production 

system ―hydroponics. In India, hydroponics was 

introduced in year 1946 by W. J. ShaltoDuglas and he 

established a laboratory in Kalimpong, West Bengal. 

He has additionally written a book namedas 

“Hydroponics- the Bengal System”. in a while 

throughout Nineteen Sixties and 70s, commercial 

hydroponics farms were developed in , Arizona, 

Belgium, California, Denmark, German, Holland, Iran, 

Italy, Japan, Russia and different countries. 

Throughout Nineteen Eighties, several machine-

controlled and computerized agriculture farms were 

established round the world. 

 

II. DIFFERENT AVAILABLE TECHNIQUES FOR 

SOIL-LESSCULTURE 

 

Large numbers of hydroponic/soil-less culture 

techniques are available. However, following factors 

are considered in selecting a technique: 

 

1. Expected quality of the produce – colour, 

appearance, free from pesticides,etc. 

 

We can classify the techniques asfollows: 

 

2.1 Techniques ofhydroponics 

 

It is also known as Liquid Hydroponics‗ method. 

Plantsgrown in solution culture have their roots 

suspended directly in a nutrient solution. It can 

further be classifiedinto- 

 

i) Circulating methods (closed system)/ Continuous 

flow solutionculture 

a) Nutrient film technique(NFT) 

b) Deep flow technique(DFT) 

 

 
a) 

 
b) 

 

Fig 1. Different circulating methods (a) Nutrient 

film technique, (b) Deep flow technique [ 4] 

 

Nutrient film technique (NFT) 

 

NFT was developed within the middle Twenties in 

China by Dr. Alan Zhang Junior. In this system, the 

depth of the recirculating stream ought to be terribly 

shallow, very little flow of water, therefore the name 

'nutrient film'. This ensures that the thick root mat, 

that develops within the bottom of the channel, has 

associate side, which is moist within the air. after this, 
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associate rich supply of oxygen is provided to the roots 

of the plants. 

 
 

A properly designed NFT system is predicated on 

exploitation the correct channel slope, the correct 

flow, and therefore the right channel length. The 

plant roots are exposed to adequate supply of water, 

gas and nutrients. In earlier production systems, there 

was a conflict between the availability of those 

necessities, since excessive or deficient amounts of one 

ends up in an imbalance of one or both of the others. 

NFT, due to its style, provides a system whereby all 3 

necessities for healthy plant growth may be met at 

constanttime, providing the easy thought of NFT is 

often remembered and practiced. The results of these 

benefits is that higher yields of high-quality turn out 

areobtained over associate extended amount of 

cropping culture systems can provide a consistent 

nutrient environment for roots. 

 

Sources of nutrient elements 

 

Table -4: Sources of nutrient elements with their 

characteristics 

 

The frequency and volume of the nutrient solution 

applied depends on the type of substrate used (volume 

and monitoring of the system in necessary. Two 

aspects of physical – chemical characteristics), the 

crop (species and stage of development), the size of 

the container, the crop and irrigation systems used 

and the orevailing climatic conditions.Plants should 

be fed daily. The best time to administer the nutrient 

solution is between 6:00 and 8:00 am, though water 

requirements will vary considerably throughout the 

day, and from one day to another. The solution should 

be applied to the roots,trying to avoid wetting the 

leaves to prevent damage and the appearance of 

diseases. Under no circumstances should plants be 

allowed to suffer from water stress, as this willaffect 

their final yiels. It is generally recommended that you 

apply only water to the plants once a week, in order 

to flush away any excess salts that have remained. Use 

double theamount of water normallyapplied , but 

without adding nutrients. Between 20% and 50% of 

the solution should be drained-off to prevent the 

accumulation of the toxicions and an excessive 

increases of electrical conductivity in the root area. 

The excess DESIRABLE pH RANGE OF   NUTRIENT  

 

SOLUTIONS 

In hydroponic systems, pH is constantly changing as 

the plant grows. Changes in pH of less than 0.1 unit 

are not significant. Thus pH control is a necessity in 

hydroponic solutions. The pH range of 5.5 to 6.5 is 

optimal for the availability of nutrients from most 

nutrient solutions for most species, but species differ 

significantly and several can grow well outside of this 

range. 

 

CONTROL OFCONTAMINANTS 

 

Maintenance of sterile root-zone environment is 

essential to have good plant vigour under soil-less 

culture. It is extremely difficult to achieve and critical 

to minimize population of plant pathogens in the root 

zone. Commonly encountered disease in hydroponic 

solution is wilt, caused by Fusarium and Verticillum. 

Source Element Characteristics 
Potassium nitrate 
KNO3 

N, K Very soluble salt 

Potassium phosphate 

monobasic KH2PO4 

P, K Corrects 

phosphorus 
Deficiency 

Magnesium sulfate 
MgSO4 

S, Mg Cheap, highly 
soluble, pure salt 

Iron chelate Fe Cit Best sources of 
Iron 

Boric acid H3BO3 B Best source of 
Boron 

Calcium nitrate 
Ca(NO3)2 

N, Ca Very soluble salt 
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Species of Pythium and Phytophthora destroys all but 

the main roots. No effective fungicides are there 

which can be safely used in hydroponics. Only 

Metalaxyl has been found highly effective for control 

of Pythium on vegetable crops, but it is not registered 

for the use. Heat treatment of nutrient solution has 

also been found effective in keeping the root-zone 

free of pathogens. 

 

Hydroponic averages compared with ordinary soil 

yields 

 

Sources of nutrient elements are 

 

 

III. CONCLUSION 

 

The industry is expected to grow exponentially also in 

future, as conditions of soil growing is becoming 

difficult. Specially, in a country like India , where 

urban concrete conglomerate is growing each day , 

there is no option but adopting soil-less culture to 

help improve the yield and quality of the produce so 

that we can ensure food security of our country. 
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ABSTRACT 

 

The aim of this paper is to give an innovative concept to handle energy demand around the world is increasing 

rapidly for many applications. Solar energy is abundant in nature and is proving its existence for many 

applications like street lighting, house hold appliances, water heating, agricultural and industrial purpose. One 

of the ways to harness solar energy is done by using solar panels. Limitation of solar energy is its efficiency for 

any application due to the factors like dust, humidity, temperature etc. Electrical parameters of solar panel are 

sensitive to accumulated dust density and will affect the transmittance of the solar panel thereby reduce its 

efficiency. In order to overcome this problem, it is necessary to clean the solar panels regularly. One of the 

method is to increase the efficiency of solar panel is by removing the dust accumulated on solar panel. Cleaning 

of solar panels is difficult task. The normal way to clean the solar panels is washing them manually but it is not 

reliable and economical. In this regard a work is taken up to design and implement the automatic dust cleaning 

mechanism for solar panel.This mechanism is based on control circuit, DC motor; microfiber (bristles) to clean 

the panels. The paper provides you with the idea how the mechanism will work and its effect on the energy 

production by solar farms. It will also to help to understand the problem arise due to not cleaning of solar cells. 

Keywords :  Solar Panels, Energy loss, Mechanism, Automatic Dust Cleaning, Microcontroller. 

 

I. INTRODUCTION 

 

The sun emits energy at an extremely large rate hence 

there is abundant availability of solar energy in the 

nature. If all solar energy could be converted into 

usable forms, it would be more enough to supply the 

world’s energy demand. However, this is not possible 

because of conditions in the atmosphere such as effect 

of clouds and temperature. Solar energy can be 

converted to more usable energy forms through solar 

panel. There is unprecedented interest in renewable 

energy, particularly solar energy, which provides 

electricity without giving rise to any carbon dioxide 

emission. Of the many alternatives, photovoltaic 

method ofextracting power from solar energy have 

been considered has promising toward meeting the 

continuously increasing demand ofenergy . The 

efficiency of solar panel is limited due natural 

conditions so it is very much essential to take care of 

parameters likedust, humidity and temperature. In 

this regard the work has been taken up to study the 

efficiency of solar panel with and withoutdust 

collected on it. The developed project includes design 

and to implementation of microcontroller based dust 

cleaning system.The main aim of the project is 

provide automatic dust cleaning mechanism for solar 

panel. 

 

1.1. CLEANING METHODS FOR PV PANEL’S 

 

1.1.1. Natural removal of dust 
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The natural powers are employed to remove the dusts, 

such as wind power, gravitation and the scour of the 

rainwater. The effect of this method is not very well. 

It is seen that the solar cell array can be turned to 

vertical or oblique position to remove the dusts easily 

when early morning, late evening, night and a rainy 

day. However, the rotation of the large solar cell array 

is very difficult. 

 

1.1.2. Mechanical removal of dust 

 

The mechanical methods remove the dusts by 

brushing, blowing, Vibrating and ultrasonic driving. 

The brushing methods clean the solar cell with 

something like the broom or brush that were driven 

by the machine was designed just like windscreen-

wiper. However, firstly, because of the small size and 

the strong adhesively of the dusts, the cleaning 

method is inefficient. Secondly, the abominable 

working environment of the solar cell makes the 

maintenance of the machine difficult. Then, due to 

the large area of the solar cell array, the cleaning 

machine is powerful. Lastly, the surfaces of the solar 

cell maybe were damaged by the brush when wiping. 

The blowing method cleaning the solar cell with wind 

power is an effective cleaning one except the low 

efficiency, high energy-consumption and the 

unsatisfactory maintainability of the blower. 

 

1.1.3. Electrostatic removal of dust 

 

If there are a high potential on the surface of the solar 

panels, the charged and uncharged dusts will be 

attract to the panels because of the electrostatic forces. 

Then, the dust particles will be charged by the solar 

panels finally, so they have the same electric charge 

and the electrostatic forces between them are 

repulsion. At last, the dust particles will float away the 

solar panels. However, this strategy cannot be used in 

PV system, because of the effecting of the rain on 

earth 

 

1.2. Comparison between different Solar PV cleaning 

Techniques 

 

Cleaning 

System 

Advantage Disadvantage 

Fuzzy Logic 

Control 

based 

Cleaning 

System 

• Automatic 

cleaning 

system  

•  Robust design 

• High Cost 

Heliostats 

Cleaning 

Team 

Oriented 

Robot 

(HECTOR) 

 

• Extreme and 

thorough 

cleaning  

•  No external 

power supply  

required 

• Robots require 

charging 

separately 

Solar Brush • It is wirelessly 

controlled  

•  Automated 

robot 

• Heavy load on 

the surface of 

panels 

• Human 

attention is 

required 

•   Slow 

performance 

Automatic 

Solar Panel 

Cleaning 

System 

• Cleans dust 

efficiently 

• Human 

interference 

required 

Electrostatic 

Charge 

System for 

Cleaning 

• No water 

required 

•   No heavy 

gears required 

• Requires to be 

charged 

 

1.3 Manufacturing and Installation 

 

We have to clean solar panel by dry cleaning process, 

for that we are using nylon brush of soft bristles so 

that it should not affect the transparency of solar 

panel in long term use. Now this brush will rotate at 

high speed for throwing of the dust from the panel. 

The rotating motion for brush is given to it by motor 
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mounted beside it, the motor is of high rpm and low 

torque, so for balancing that chain sprocket is 

provided between then. This whole assembly is 

mounted on the frame; the pedestal bearing is used for 

mounting rollers. 

 

The frame with this assembly is mounted on four 

rollers; all four rollers are having individual motors of 

high torque and low rpm. Below frame four idle 

rollers are also given for travelling smoothly on solar 

panel frame. We have used timer circuit in our 

machine by which we can set how many times a day 

our machine will clean the solar panels. Our circuit is 

having only three press buttons one will start the 

machine and other two will increase and decrease the 

time in seconds, which will be shown in display. On 

both the ends of the machine limit switch is mounted 

which will stop the machine as it will go on the one 

end of the solar panel row. 

 

II. LITRATIRE SURVEY 

 

In this paper you will find the idea of how the system 

will help you to clean the solar panels without the 

help of human & water, thus saving the water usage. 

To do so various different kinds of research paper has 

been reviewed so that the concept should be clear and 

the manufacturing of system should be easy. The need 

to clean the solar panels on regular basis is necessary 

because accumulation of dust on panels is necessary 

either manual or by automatic. With reference to this 

paper we have developed a new and easy technique to 

clean the panels reduces the intensity of incident rays, 

thus reducing its production efficiency. So periodic 

cleaning of panels. 

 

Various different methods are there for cleaning of 

panels like human using brush, spraying of water. But 

with the use of such techniques we are wasting water 

as well as we are investing huge amount in cleaning. 

Cleaning is done everywhere. They have design a 

robot which is human operated & thus it cannot work 

all the time as the panels should be cleaned after 

specific interval of time. Hence there should be some 

automation done for better scope. 

This paper has given a better idea of making the 

mechanism. They have composed of a cleaning head 

that moves on panels while the robot’s auxiliary 

equipment for power & water supply is connected via 

umbilical, located on an adjacent support vehicle. The 

cleaning head is driven vertically by Cables & 

horizontally by a pair of motorized drive trolleys 

which rides along the bottom & top edges of array 

panels. The drive and cleaning system needs to ensure 

the longevity of device. So design of new system is 

necessary so that there will not be any complex in use 

and it will be fully automatic. 

 

Cleaning the solar panels is normally by washing 

which is very tedious & cumbersome, at the same time 

its expensive too. The design of auto cleaning robot 

will have flexibility in order to fix on different sizes of 

flat solar panels. In accordance with dimensions of flat 

plate, the robot consists of rollers that will be driven 

by DC motors through belt system. The movements of 

rollers will be controlled by microcontroller. In this 

they have used the external power for driving motor. 

It helps to reduce the labor requirement. 

 

III. CONCLUSION 

 

Dust accumulation on PV panels can significantly 

reduce their power output. While the Geographic 

region is solar-energy rich, the desert conditions are 

quite dusty threatening the PV systems power 

generation potential. The robotic system proposed by 

me with the help of company is a simple way to tackle 

this challenge effectively. Although promising results 

will be obtained. Here we are going to set a new 

benchmark by using latest technology and replacing 

the conventional methods of cleaning the solar panels. 

We are saving water, time and money. In general the 

technique used by other method explain above total 

cost of solar panel maintenance goes around 5% of 

total plant cost annually but cleaning done by robot 
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reduced it by 2%. The mechanism of this kind can 

clean the solar farm as and when require very easily 

without man power thus saving the cost and waste age 

of water. Further we can add very interesting features 

in our system like de-ionized water cleaning; camera 

for inspection and climate based cleaning. The major 

advantage of this robot is that we can inspect the farm 

without going on actual site. Also in future we can 

reduce the weight and can made compact design of 

the system with the help of booming technology. Also 

now a day there is increase in use of solar system in 

industries as well as at homes, thus giving a bright 

future scope for this system. 
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ABSTRACT 

 

More effort has focused on integrating instructional technologies into classrooms than has focused on assessing 

the impact of these technologies on teaching and learning performance. To evaluate whether computer 

technology is beneficial to the teaching and learning process requires that we first develop a system to 

understand what students in a classroom do when there are computers in front of them. We identify the 

requirements for such a system and then describe a prototype system that uses off-the-shelf spyware as its main 

component. We report findings from a pilot study we conducted in a computer-equipped composition 

classroom. Our results show that while the monitoring system captured the necessary data, the use of an off-

the-shelf tool did not completely satisfy all of our system requirements. Additional customization work on 

keystroke recording and password protection is necessary to effectively monitor real-time student in-class 

activities. 

Keywords :  Personal Digital Assistant 

 

I. INTRODUCTION 

 

Classrooms equipped with computers and Internet 

access are becoming increasingly common. 

Smartboards, Personal Digital Assistants (PDAs), and 

networked computers are being used in lecture 

presentations, for note taking, and in stimulating 

collaboration. New computer and network 

technologies introduced into the classroom are 

altering both teaching and learning experiences. With 

the goal of creating advanced classroom environments, 

more educators use computer-equipped classrooms or 

assume that students will bring their own computing 

devices to class. While much effort has focused on 

introducing computer technologies into classrooms, 

not enough effort has been spent on assessing the 

impact of having computers in classrooms. One 

important first question to ask is whether these 

technologies help instructors teach more effectively 

and whether the technology helps students in their 

learning process. An equally important second 

question is whether there are any detrimental impacts 

of so much technology use. There are certainly 

different approaches to evaluate the impacts and 

answer these questions. Traditional studies involve 

surveys, self-report questionnaires, classroom 

observation, and retention testing. However, these 

studies are prone to subjectivity and do not measure 

the real-time cognitive interaction between students 

and computers during a classroom lecture. This fact 

motivates us to design a classroom monitoring system 

and apply it in real classes to evaluate the in-depth 

impacts of computer-equipped classrooms. We believe 

that the analysis of data collected by such a system 

will provide better insight into the true impacts of 

classroom technologies. this system will give a huge 
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satisfaction to customer as well as reduces headache of 

corporation and citizens. 

 

II. OBJECTIVES 

 

- To  trace and record the purpose and time of usage of 

machine by student. 

- To remove log book record completely.  

- Monitoring the workplace activities with the system 

and on the system using cameras. 

- To trace the lab utilization and generate report of lab. 

 

III. LITERRATURE SURVEY 

 

• The student data will stored in a database where it 

will be view and manage by the administrator, 

also another attributes added like news updates 

and view student feedback again system will be 

monitor.  

• A system to understand what students in a 

classroom do when there are computers in front of 

them. We identify the requirements for such a 

system and then describe a prototype system that 

uses off-the-shelf spyware as its main component.  

• The application makes use socket programming 

for communication between the teacher’s 

computer and all the students’ computers.  

• It meets the individual needs of the experiment 

teaching well by integrating the mobile teaching 

mode and the network teaching mode. At the 

same time experiment processes can be monitored 

in C-LIMS via the workflow mechanism. 

• N. Wenliang, H. Xi, L. Zheying and et ai, "An 

Open Laboratory supervision and management 

System Based on Fingerprints Recognition", 2009 

Second International Symposium on 

Computational Intelligence and Design, 2009, 

pp:510-512 . 

• The application makes use socket programming 

for communication between the teacher’s 

computer and all the students’ computers.  

 

 

IV. PROPOSED WORK 

 

The main objective of the Project on Laboratory 

Management System is to manage and record the 

details from Student and View. It manages all the 

information about Student, Complete Information, 

View, Student. 

 

This project mainly focuses on recording the purpose 

and time of usage of machine and Detection of 

unwanted activities of student on the system. After 

deploying this project administrator will be able to 

keep track on activities done by students on the 

system. We plan to develop this project in below 

mentioned modules. 

 

The Desktop app will contain following modules: 

Module 1: Student need to login with the provided id/ 

roll no., password and purpose work to use to system. 

This module allows student to enter their purpose 

work as well as new tasks or other details provided by 

ADMIN. 

Module 2: Admin creates all authenticated logins with 

respective password to enter this module for student. 

Admin helps to authenticate the report of lab and 

cameras also handle adding the new students. 
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Fig 4.1 Flowchart 

A. Flow of the system 

 

In the first module will be to firstly add the students 

in the database in which the data is being matched 

with the databse and the students details is being 

inserted into the system and hence using this module . 

The new guest can also be able to inserted by the 

admin module in which the data will be made 

available. 

 

Now the second module comes into picture when the 

system boots up the app gets autostarted during the 

boot time and thus accordingly a fullscreen window is 

being displayed which will be used to enter the 

credentials to login the system hence now the data 

once verified he will be logged into the system and 

made the availability to get the monitoring and 

camera proctor of the system . 

The timer as soon as the student logs into the system 

then the users data is being monitored whatsoever 

he/she does in the system and the whole information 

is being updated into the databases. 

 

B. Functional Modules 

 

There are only 2 modules being implemented here: 

 

1) Developing the admin module to make student 

module operational: 

On coming to the admin we first need to make the 

student entry point and so we build the database for 

the students , admin and the reports ,guests . After 

making the database first add admins  then the 

students and then finally the guests. Since we have to 

make a report we need first to record and monitor the 

students and guest that persist on the system. 

 

2) The Student module to operate the system: 

 

Now the student or guest have to now enetr the 

credentials in the system on the window and as soon 

as the credentials gets matched then the student 

monitoring and proctoring starts its login time and 

date are updated in the database and using these data 

we are able to generate reports of the data in the 

admin module. 

V. CONCLUSION 

 

The Workplace Monitoring system application that 

will be able to proctor the activities of the student 

right after they are logged in the system.  

 

This will make the admin know each and every 

activity of the student and a report of his/her login 

and logout and what he/she   did on system will be 

generated and sent  to the admin. 

 

Application will also be able to proctor the lab using 

camera system installed   in the laboratory.  
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ABSTRACT 

 

Structures used for storing bulk solids are called bins, bunkers, silos, or tanks. There is no generally accepted 

definition for these terms, shallow structures containing coal, crushed stone, gravel, and similar materials are 

called bins or bunkers and tall structures containing materials such as grain, cement and wheat are usually 

called silos. Elevated silos generally consist of a conical roof, a cylindrical shell and a conical hopper and they 

could be elevated and supported by frames or reinforced concrete columns. Circular silos (both steel and 

reinforced concrete) are used to store material in various industries like cement plants (clinkers), power plants 

(raw coal), oil and gas industry (sulfur pellets) etc. Elevated steel and reinforced concrete circular silo for 

storage show performance in earthquake reinforced concrete silo stability increases by using shear wall but loss 

of steel silo in earthquake stability increases using steel panel on opposite side Displacement of structure 

decreases in case of shear wall panel and stiffness increases.  

Keywords :  Circular Concrete Silos, Analysis, Conventional Design and Finite Element, Shell Design of silo. 

 

I. INTRODUCTION 

Concrete silos are constructed from small precast 

concrete blocks with ridged grooves along each edge 

that lock them together into a high strength shell. 

Much of concrete's strength comes from its high 

incompressibility, so the silo is held together by 

steel/concrete hoops encircling the tower and 

compressing the staves into a tight ring. The vertical 

stacks are held together by intermeshing of the ends 

of the staves by a short distance around the 

perimeter of each layer, and hoops which are 

tightened directly across the stave edges. 

The static pressure of the material inside the silo 

pressing outward on the staves increases towards the 

bottom of the silo, so the hoops can be spaced wide 

apart near the top but become progressively more 

closely spaced towards the bottom to prevent seams 

from opening. 

Conventional methods of analysis of silos can deal 

well with axisymmetric loading due to gravity and 

stored materials. A silo, being an elevated structure, 

may be subjected to tremendous lateral loads due to 

wind and earthquake. The conventional methods 

cannot incorporate the effect of lateral loads in the 

design procedure effectively. Meridional and hoop 

forces developed. 

Prediction of various stress resultants at critical 

locations by approximate conventional methods may 

not always be acceptable .Besides, traditional 

approach of analysis can not predict any type of 

moments at all. Despite all such approximations the 

conventional method of analysis has been used with 

considerable success in the past. Conservative design 
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approach combined with high factor of safety can be 

attributed to such success. With the advancement of 

the versatile and powerful techniques of finite 

elements it has now become easy to determine more 

accurately all the design forces at any section of a 

circular silo ENTIONAL METHOD OF SILO 

DESIGN 

Manual design worked out of silos of specific 

dimension to know exact design requirement of silo 

for static and dynamic load condition. Model of silo 

has made by using STAAD software and carried out 

its result for static analysis and dynamic analysis 

Model was made by using M-25 grade concrete to 

circular shell. And thickness of shell is 150 mm 

Analysis carried out after removing each column one 

by one. Janssen’s theory used for for pressure 

calculations After analysis, Area of steel calculated 

from result of horizontal pressure, direct tension in 

hopper as well as cylinder. 

II. STAAD MODEL AND ANALYSIS 

Model of the silo has made in STAAD. There are 

wind and earthquake factor applied to the model of 

silo and designed it for sever load cases to get 

maximum size of section of reinforce concrete 

member. Wind pressure and  

 

 

Earthquake forces are assigned by referring basic 

parameters to check the percentage of steel for static 

load condition, model analyse and design for static 

load condition. 

 

 

       

  

To verify result of software, Silo has designed for static 

load condition and it is compared with manual static 

design of silo. 
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Basic data and geometry of silo is same as it is 

considered in manual design. Fig Showing the 

geometry of silo. 

     

Thickness of wall is 150mm. 8 m high silo supported 

with 4 column designed for fill condition. Pressure 

of wheat is considered to calculate pressure on wall 

of silo 

 

From above manual calculation it is found that wall of 

silos required 2.81 % of steel on wall to resist pressure 

due to grain. 

After analysing the model in STAAD with same load 

intensity, it is come to know that wall required 2.7 

% steel to resist pressure due to grain. It is almost 

equal to 2.81 %. 

STAAD redistribute the moments and give the 

optimum solution of the structural element. There 

for there is difference of 0.11% in between manual 

calculation and software analysis. Maximum Shear 

force in hopper element = 22 kN/m2 And moment in 

hopper element is zero or negligible. 

 

Area of steel required in hopper panel is 5 cm2 It is 

equal to 500 mm2 which is very near to area 

required of reinforcement calculated manually. 

Hence, from this analysis it can conclude that 

manual analysis and software analysis is same so we 

can analyse and study the model for dynamic 

analysis by using STAADs software. 

 

III. ANALYSIS OF SILO FOR WIND AND 

EARTHQUAKE 

Load combination used for earthquake analysis and 

wind analysis. As per IS 1893 – 2002 and IS 875-

1987 (part 3 & part 5) 

 

1) 1.5(DL+LL) 

2) 1.2(DL+LL+EL) 

3) 1.5(DL+EL) 

4) 0.9DL* 1.5EL 

5) 1.2(DL+LL+WL) 

6) 1.5(DL+WL) 

7) 0.9DL* 1.5WL 

  Where, 

 DL = Dead Load 

  LL = Live Load 

  & 

  EL = Earth Load  

 WL = Wind load 

 

It can be seen that axial force in very negligible in 

upper columns after removing column 1 at ground 

floor. It transferred the additional load in adjoining 
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column. If column designed as per ductile design 

code, it could resist the additional load up to certain 

extent. 

 

Note that these shell element internal forces are 

forces per unit length acting on the midsurface of 

the shell element. STAADS only reports the value of 

these forces at the shell element corner points. 

 

 Stresses for all load combination has been analysed 

and silo found critical in wind load case. 

Maximum percentage of steel required for dynamic 

analysis is 3.5 % where it was 2.81% for static analysis. 

In common silo design based on ACI 313 (1997) wall 

pressures from earthquake effects are not taken into 

account and the system is reduced to a cantilever 

beam with several point masses being situated on top 

of each other to calculate appropriate additional 

static horizontal loads, 80 percent of actual mass of 

stored material should be considered as effective 

mass for calculating masses. But Eurocode 8 part 4 

(2003) considers additional horizontal pressures 

resulting from earthquake effects with simple 

relations. 

Few images are displayed below which showing the 

failure of silos due to earthquake and wind forces. It 

is essential to consider wind and earthquake effect 

on silo. 

IV. CONCLUSION 

 

This research is carried out to check the behaviour 

of silos in earthquake and wind load condition. A 

typical model of silo taken for analysis and checked 

for static as well as dynamic design. For software 

data validation, Manual analysis is done for static 
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analysis and checked its result with static analysis of 

software. Both result are same which give the idea 

about perfectness of software for analysis and design. 

Earthquake and wind load combination taken by 

referring relevant IS codes such as IS 1893 and IS 

456, IS 875. From the analysis it is conclude that 

stresses on silo is more while applying the 

earthquake load and wind load as compare to 

stresses due to static load. 

To resist additional stresses during earthquake and 

high wind, silo shall design for additional earthquake 

and wind forces. Many silos fail due to lack of 

earthquake design as shown in above images. This 

analysis and design is carried out on concrete 

cylindrical silo. It can be check for concrete 

rectangular silo and steel silos too. 
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 ABSTRACT 

 

The behavior of a building throughout earthquakes depends critically on its overall form, size and type of 

building. Earthquake resistant of buildings depends upon providing the building with strength, stiffness and 

spring less deformation capability that area unit nice enough to face up to a given level of earthquake generated 

force. This is typically accomplished through the choice of associate degree applicable building configuration 

and also the careful particularization of structural members. Configuration is essential to smart seismic 

performance of the buildings. The necessary aspects moving seismic configuration of buildings area unit overall 

geometry, structural systems, and load paths. The building slenderness ratio and the building core size are the 

key drivers for the efficient structural design. This paper focuses on the result of each Vertical aspect ratio (H/B 

ratio i.e. Slenderness Ratio) and Horizontal or set up ratio (L/B ratio), wherever H is that the total Height of the 

building frame, B is the Base width and L is the Length of the building frame with completely different set up 

Configurations on the seismic Analysis of high-rise Regular R.C.C. Buildings. The check structures area unit 

unbroken regular in elevation and in set up. Here, height and also the base dimension of the buildings area unit 

varied consistent with the side Ratios. The values of side Ratios area unit thus appointed that it provides 

completely different configurations for Low, Medium and High-rise building models.  

Keywords :  RC Structure, Vertical Aspect Ratio, Slenderness Ratio, Aspect Ratio 

 

I. INTRODUCTION 

 

All structures especially high-rise structures are design 

for dynamic loads which include loads due to 

earthquake and wind. Major consideration is given to 

earthquake loads in earthquake prone areas and that 

to wind loads in cyclones prone areas. For very tall 

structure wind is considered as predominant load.  

Relevant standards and specifications, analysis 

procedure clearly indicates significant variations in 

calculation of wind and earthquake forces on 

structures. As per as earthquake force as considered 

zone factor, height of building and type of subsoil are 

relevant in estimation of earthquake force. For wind 

load base dimensions, height, basic wind speed, 

terrains category and many more factors include 

permeability are required for estimation of forces due 

to wind.  Structures are designed for the effect of 

earthquake forces and wind forces in addition to 

gravity load. 

  

Earthquake forces are estimated as per the provision 

of IS 1893(Part 1):2002 while the wind forces are 

estimated by IS 875(Part 3):1987. As per the historical 

wind velocity data India is divided into no. of zones 

and designed wind velocity is considered according to 
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wind map of India. While the country is divided into 

four different seismic zone as per geological features 

and seismic history as per provision of IS 1893(Part 

1):2002. Earthquake and maximum wind cannot be 

considered simultaneously thus it is required to have 

both wind analysis and seismic analysis of structure. 

To understand the dynamic effect due to wind the 

complex formulations is adopted in IS: 875(Part-III). 

The IS 875(Part 3):1987 as categorized building into 

three different classes depending upon their size as per 

clause 5.3.2.2:  

Class-A: Structure and their component such as 

cladding, glazing, roofing, etc. having greatest vertical 

or horizontal dimensions less than 20m.  

Class-B: Structure and their component such as 

cladding, glazing, roofing, etc. having greatest vertical 

or horizontal dimensions between 20 and 50m.  

Class-C: Structure and their component such as 

cladding, glazing, roofing, etc. having greatest vertical 

or horizontal dimensions greater than 50m.  

This indicates that the largest dimension plays major 

role in estimating wind forces on structures. 

Overlooking other dimensions and various tables 

given inIS875 (Part 3):1987 and give coefficients 

according to classes. However, earthquake force gives 

significance to height of structure as the time period 

of structure is linked to height of structure. Looking at 

the complexity arising due to significant variation in 

the consideration of building dimensions a need is 

realize in estimating wind and earthquake forces on 

typical A, B, C Class structures and investigate the 

performance of the structures against earthquake loads. 

 

II. METHODS AND MATERIAL  

 

In the present study, I.S. Code (1893:2002) based 

Dynamic Analysis (Response Spectrum Analysis) is 

performed. This study includes comparative study of 

behaviour of Low, Medium, High-Rise R.C.C. 

building frames considering different geometrical plan 

configurations based on different aspect ratios under 

earthquake forces. Following steps of methods of 

analysis are adopted in this study:  

Step-1: Selection of different models having different 

building geometry, No. of bays for Horizontal Aspect 

Ratio and No. of storeys for Slenderness Ratio. 

Step-2: Selection of seismic zone.   

Step-3: Formation of load combination.   

Step-4: Modelling of building frames using Staad Pro 

software.  

Step-5: Analyses each models considering each load 

combinations for (No of Model Cases ) by Seismic 

Analysis.  

Step-6: Comparative study of results in terms of Base 

shear, Storey overturning moments, Storey drift, 

Storey displacement and Modal period of vibration. 

 

M-25 grade of concrete and Fe-415 grade of 

reinforcing steel are used for all the frame models 

used in this study. Elastic material properties of these 

materials are taken as per Indian Standard IS 456 

(2000). The short-term modulus of elasticity (Ec) of 

concrete is taken as: Ec=5000√Fck 

 

III. RESULTS AND DISCUSSION  

 

For calculation of forces, moments and displacement 

consider two important load cases for the analysis for 

corner column. 

1.5(DL+EQ-X) – for earthquake analysis. 

1.5(DL+EQ-z) – for earthquake analysis. 

A. Analysis results 

Axial force for Aspect Ratio 1 & 2 of structure with 

varying base dimensions for Class – A structure 

TABLE 1 : Axial force for central column 16-16-18 m 

structure for earthquake load 

Sr. 

No  
Maximum Axial force central column due to earthquake load 

  16 X 16 X 18 = Aspect Ratio 1 

  Zone III (Z) Zone III (X) Zone IV (Z) Zone IV (X) 

1 441.091 441.891 441.091 441.891 

2 884.415 884.415 884.415 884.415 

3 1324.962 1324.962 1324.962 1324.962 
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4 1764.927 1764.927 1764.927 1764.927 

5 2203.913 2203.913 2203.913 2203.913 

6 2639.927 2639.927 2639.927 2639.927 

 

TABLE 2: Axial force for central column 08-16-18 m 

structure for earthquake load 

Sr. 

No  

Maximum Axial force central column due to earthquake 

load 

  08 X 16 X 18 = Aspect Ratio 2 

  Zone III (Z) Zone III (X) Zone IV (Z) Zone IV (X) 

1 428.550 428.550 428.550 428.550 

2 843.417 843.417 843.417 843.417 

3 1263.007 1263.007 1263.007 1263.007 

4 1686.417 1686.417 1686.417 1686.417 

5 2115.219 2115.219 2115.219 2115.219 

6 2552.075 2552.075 2552.075 2552.075 

 

Displacement for Aspect Ratio 1 & 2 of structure with 

varying base dimensions for Class – A structure 

 

TABLE 3: Displacement for central column 16-16-

18 m & 08-16-18 m structure for earthquake load  

 

Sr. 

No  

Maximum Displacement (mm) of central column due to 

earthquake load 

  16 X 16 X 18 = Aspect Ratio 1 

  Zone III (Z) Zone III (X) Zone IV (Z) Zone IV (X) 

1 0 0 0 0 

2 18.841 10.215 28.131 15.082 

3 43.287 25.679 64.74 38.197 

4 67.138 41.291 100.479 61.564 

5 88.628 55.406 132.693 82.709 

6 105.698 66.631 158.29 99.536 

7 115.944 73.636 173.658 110.045 

  08 X 16 X 18 = Aspect Ratio 2 

  Zone III (Z) Zone III (X) Zone IV (Z) Zone IV (X) 

1 0 0 0 0 

2 15.928 9.553 20.793 12.368 

3 36.544 24.614 47.786 32.073 

4 56.621 40.085 74.087 52.334 

5 74.672 54.224 97.745 70.862 

6 88.993 65.628 116.518 85.811 

7 97.589 73.057 127.79 95.556 

 

Bending Moment for Aspect Ratio 1 & 2 of structure 

with varying base dimensions for Class – A structure 

 

TABLE 4: Bending Moment for central column 16-

16-18 m & 08-16-18 m structure for earthquake load  

Sr. 

No  

Maximum Bending Moment central column due to earthquake 

load 

  16 X 16 X 18 = Aspect Ratio 1 

  Zone III (Z) Zone III (X) Zone IV (Z) Zone IV (X) 

1 94.054 89.587 141.081 134.381 

2 160.548 159.834 240.821 239.751 

3 203.931 210.297 305.896 315.445 

4 227.092 239.288 340.638 358.931 

5 237.202 258.081 355.803 387.121 

6 247.858 297.783 371.786 446.674 

  08 X 16 X 18 = Aspect Ratio 2 

  Zone III (Z) Zone III (X) Zone IV (Z) Zone IV (X) 

1 78.959 85.296 103.546 111.856 

2 134.666 155.491 176.598 203.908 

3 171.216 208.441 224.53 273.347 

4 191.017 239.263 250.496 313.766 

5 199.863 262.385 262.097 344.088 

6 209.002 278.431 274.082 365.13 

 

Shear Force for Aspect Ratio 1 & 2 of structure with 

varying base dimensions for Class – A structure 

 

 

 

 

 

 

TABLE 5: Shear Force for central column 16-16-18 m 

& 08-16-18 m structure for earthquake load 
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Sr. 

No  
Maximum Shear Force central column due to earthquake load 

  16 X 16 X 18 = Aspect Ratio 1 

  Zone III (Z) Zone III (X) Zone IV (Z) Zone IV (X) 

1 68.744 75.377 103.116 113.066 

2 111.139 117.924 166.708 176.886 

3 138.441 147.185 207.661 220.778 

4 152.55 161.996 228.825 242.993 

5 157.381 166.221 236.071 249.331 

6 148.454 153.999 222.681 230.998 

 

Sr. 

No  

Maximum Shear Force central column due to earthquake 

load 

  08 X 16 X 18 = Aspect Ratio 2 

  Zone III (Z) Zone III (X) Zone IV (Z) Zone IV (X) 

1 57.704 71.444 75.672 93.691 

2 93.229 113.735 122.26 149.15 

3 116.254 144.273 152.454 190.155 

4 125.185 145.003 168.307 211.003 

5 128.343 160.901 173.922 218.892 

6 132.624 166.916 164.165 189.198 

 

Compressive Stresses for Aspect Ratio 1 & 2 of 

structure with varying base dimensions for Class – A 

structure 

 

TABLE 6: Compressive Stresses for central column 16-

16-18 m & 08-16-18 m structure for earthquake load  

 

Sr. 

No  

Maximum Compressive Stresses (N/mm2) central column 

due to earthquake load 

  16 X 16 X 18 = Aspect Ratio 1 

  Zone III (Z) Zone III (X) Zone IV (Z) Zone IV (X) 

1 17.797 13.763 25.275 19.225 

2 28.839 21.305 40.364 29.063 

3 36.912 27.228 51.005 36.478 

4 42.401 31.396 57.772 41.264 

5 46.32 35.339 62.133 45.662 

6 50.647 41.422 67.171 53.333 

  08 X 16 X 18 = Aspect Ratio 2 

  Zone III (Z) Zone III (X) Zone IV (Z) Zone IV (X) 

1 15.305 13.074 19.214 16.288 

2 24.853 20.374 30.874 25.001 

3 31.987 26.439 39.358 32.083 

4 37.005 30.612 45.06 36.676 

5 40.75 35.092 49.048 41.629 

6 44.881 39.288 53.558 46.224 

 

B. Graphs 

Graphs for Displacement with diff Zones factor for 

Aspect Ratio 1 & 2 of structure with varying base 

dimensions for Class – A structure 

 

 
 

Graphs for Bending moment with diff Zones factor for 

Aspect Ratio 1 & 2 of structure with varying base 

dimensions for Class – A structure 
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Graphs for Shear Force with diff Zones factor for 

Aspect Ratio 1 & 2 of structure with varying base 

dimensions for Class – A structure 

 
 

Graphs for Compressive Stresses with diff Zones factor 

for Aspect Ratio 1 & 2 of structure with varying base 

dimensions for Class – A structure 

 
 

 

IV. CONCLUSION 

 

1. In case of Seismic force the shear force, bending 

moment, compressive stresses and displacements 

developed in the columns increase as seismic zone is 

changed from III to IV for same Aspect ratio.  

 

2. In case of Seismic force the axial force developed in 

the columns remains same as seismic zone is changed 

from III to IV for same Aspect ratio.  

 

3. In case of Seismic force the axial force, shear force, 

bending moment, compressive stresses and 

displacements developed in the columns decrease as 

seismic zone is changed from III to IV as the Aspect 

ratio changed from 1 to 2.  

 

4. In case of Seismic force the axial force developed in 

the columns decreases as the seismic zone is changed 

from III to IV as the Aspect ratio changed from 1 to 2.  

 

5. In case of Different Class of building i.e, as the 

height of building increases the difference in axial 

force developed in the columns decreases as the 

seismic zone is changed from III to IV as the Aspect 

ratio changed from 1 to 2.  
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6. Earthquake forces are dependent on height as well 

as base dimensions, they increase with the increase in 

height as well as base dimensions.  

 

7. In case of earthquake if the height of structure is 

increased the shear force at top floor is found lesser 

than floor immediately below.   

 

8. For the same Aspect ration the shear force remains 

the same for different zone i.e III & IV in both the 

direction i.e X & Z. 

 

9. The orientation of column plays a very important 

role when we consider the earthquake forces as we 

conclude that from the results that bending moment, 

compressive stresses and displacements decreases for 

the same aspect ratio in the same earthquake zone. 

 

10. The orientation of column plays a very important 

role when we consider the earthquake forces as we 

conclude that from the results that shear force 

increases for the same aspect ratio in the same 

earthquake zone. 

 

11 As the aspect ratio increase the building become 

more critical as the height of building increases. 

 

12 The tall building should have small aspect ratio i.e 

sides of the building should be nearly equal in size, 

which will make it less critical.  
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ABSTRACT 

 

Many Urban multistoried building in India today have open storey as an unavoidable features. This is primarily 

being adopted to accommodate parking or lobbies in open storey, such features are highly undesirable in 

building built in seismically active areas, and this has been verified in numerous experience of strong shaking 

during past earthquake. Though multistoried building with open (soft) ground floor is inherently vulnerable to 

collapse due to earthquake load, their construction is still widespread developing nation like India. Open storey 

at different levels of the structure for out-weighs the warning against such building from engineering 

community. In this paper we are concentrating on finding the best place for soft stories which is use for parking 

space and offices in high-rise building. Soft storey is one of the main reasons for building damage during an 

earthquake and has been mentioned in all investigation report. Soft storey due to increase storey height is well 

known subject. Infill are usually not considered as a part of load bearing system. This study investigates the soft 

storey behavior due to increase in storey height, of infill’s at ground floor storey by means of linear static and 

nonlinear static analysis for midrise reinforced concrete building displacement capacity at immediate 

occupancy, life safety and collapse prevision, performance level and storey drift demands. Soft storey behavior 

due to change in infill’s amount is evaluated in view of the displacement capacities, drift demand and structural 

behavior. 

Keywords : Pushover Analysis, Open Ground Storey, Infill Wall, Seismic Analysis, Compression Member. 

 

I. INTRODUCTION 

 

Due to increasing population since the past few years 

car parking space for residential apartments in 

populated cities is a matter of major concern. Hence 

the trend has been to utilize the ground storey of the 

building itself for parking. These types of buildings 

having no infill masonry walls in ground storey, but 

infilled in all upper storeys, are called Open Ground 

Storey (OGS) buildings. There is significant advantage 

of these category of buildings functionally but from a 

seismic performance point of view such buildings are 

considered to have increased vulnerability Due to the 

presence of infill walls in the entire upper storey 

except for the ground storey makes the upper storeys 

much stiffer than the open ground storey. Thus, the 

upper storeys move almost together as a single block, 

and most of the horizontal displacement of the 

building occurs in the soft ground storey itself. In 

other words, this type of buildings sway back and 

forth like inverted pendulum during earthquake 

shaking, and hence the columns in the ground storey 

columns and beams are heavily stressed.  

 

Therefore, it is required that the ground storey 

columns must have sufficient strength and adequate 
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ductility. The vulnerability of this type of building is 

attributed to the sudden lowering of lateral stiffness 

and strength in ground storey, compared to upper 

storeys with infill walls. 

 

 

Fig.1 - Open ground Storey of the building 

 

The OGS framed building behaves differently as 

compared to a bare framed building (without any 

infill) or a fully infilled framed building under lateral 

load. A bare frame is much less stiff than a fully 

infilled frame. When this frame is fully infilled, truss 

action is introduced. A fully infilled frame shows less 

inter-storey drift, although it attracts higher base 

shear (due to increased stiffness). A fully infilled 

frame Inclusion of stiffness and strength of infill walls 

in the OGS building frame decreases the fundamental 

time period compared to a bare frame. Dya et. al, 2015, 

investigated the severity of OGS with increase in 

height of soft story building. Pushover analysis is 

carried out by considering vertical irregularity in the 

stiffness. Wibowo et. al, 2015, carried out an 

experimental analysis to investigate the precast soft 

storey building and concluded that it had considerable 

displacement capacity as compare to traditional 

construction. Jennings et. al, 2014, presented 

retrofitting strategy for soft storey wood frame 

building. It consist of energy dissipating device and 

shape memory alloy for recent ring capability. Rai, 

2013 presented a design procedure and analytical 

evaluation of two strengthening techniques to 

improve the seismic performance of the existing non-

ductile RC frames with soft-story at the ground story 

level. Kirac N. et al., 2011 studied the seismic behavior 

of weak storey. It is observed that negative effects of 

this irregularity can be reduced by some precautions 

during the construction stage.Sarkar P. et al., 

2010proposed a new method of quantifying 

irregularity in such building frames, accounting for 

dynamic characteristics (mass and stiffness). The 

proposed `regularity index' provides a basis for 

assessing the degree of irregularities in a stepped 

building frame. Wibowo A. et al. (2010) reported a 

unique experimental field test study that provides 

insight into the push-over load deflection and collapse 

behavior of a soft storey building. Four field tests were 

undertaken to investigate the actual lateral force 

deflection behavior of the soft storey columns. 

Interestingly, the tests indicated that the soft storey 

columns possessed significant displacement capacity 

despite significant strength degradation. 

Athanassiadou C.J. (2008) addressed multistory 

reinforced concrete (R/C) frame buildings, irregular in 

elevation. Two ten-storey two-dimensional plane 

frames with two and four large setbacks in the upper 

floors respectively, as well as a third one, regular in 

elevation, have been designed to the provisions of the 

2004 Euro code 8 (EC8) for the high (DCH) and 

medium (DCM) ductility classes, and the same peak 

ground acceleration (PGA) and material 

characteristics. The over strength of the irregular 

frames is found to be similar to that of the regular 

ones. Pushover analysis seems to underestimate the 

response quantities in the upper floors of the irregular 

frames. The conclusion from above literature review is 

that open ground storey is vulnerable for seismic 

excitation, so the present study is based on the seismic 

evaluation of OGS buildings and the reason why they 

are adopted by the designers in spite of the fact that 

they are more vulnerable during earthquake. To study 

linear analyses of the building model considering 

various cases and critically evaluate the linear analysis 

results to compare the building responses with and 

without considering infill. 
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II.  METHODS AND MATERIAL 

 

To study the Seismic behavior of building structure 

while considering the effect of open ground storey, 

building frame is modeled as 3D space frame using 

standard two nodded frame element with two 

longitudinal degrees of freedom and one rotational 

degree of freedom at each node. At the interface of 

infill and frame, the infill element and the frame 

element are given same nodes.  

 

The idealized form of a typical 5 bay x 2 bay 4 storey 

building frame with infill wall modeled as represented 

schematically in Fig. 1 the present study also considers 

bare frame to see how correctly the influence of open 

ground storey on Seismic behavior can be predicted.  

 

A 5 bay x 2 bay building frames with 4 storeys on 

isolated footing have been considered. The height of 

each storey is taken as 3.1 m. Thickness for roof and 

floor is taken as 120 mm and their corresponding dead 

load is directly applied on the beam. The brick infill 

with thickness 230 mm. slab thickness is 120 mm. All 

the above dimensions were arrived on the basis of the 

design following the respective Indian code for design 

of reinforced concrete structure. However, these 

design data are believed to be practicable and hence, 

do not affect the generality of the conclusion. Table 1 

and 2 shows the sectional properties of the beam and 

column and material properties. 

  

 

 

 

 
Fig.2 - 3D view and Elevation of building considered 

 

Table 1 - Sectional Properties 

Columns Size (mm) Beams Size (mm) 

C1 230 x 450 B1 230 x 350 

C2 230 x 400 B2 230 x 400 

C3 230 x 350 B3 230 x 300 

  B4 200 x 400 

 

Table 2 - Properties of material 

Materials Modulus of 

elasticity 

(kN/m2) 

Poisson’s 

ratio 

Concrete 

M25 

25 x 106 0.2 

Masonry 4.5 x 106 0.19 

 

III. RESULTS AND INTERPRETATION 

 

Initially the displacement of the building in X and Y 

direction is performed with and without infill wall. It 

has been observed that zone factors highly influences 

the performance of OGS building which can be seen 

with the help of graphical representation as shown in 

fig. 3. With the introduction of infills the stiffness 

increases and hence the displacement of the building 

in various zones decreases.  

 

Pushover analysis is carried out for building models. 

First pushover analysis is done for the gravity loads 

(DL+LL) incrementally under load control. The lateral 
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pushover analysis (PUSH-X) is followed after the 

gravity pushover, under displacement control. The 

building is pushed in lateral directions until the 

formation of collapse mechanism. The capacity curve 

(base shear versus roof displacement) is obtained in X- 

direction and presented in Fig. These figures clearly 

show that global stiffness of an open ground storey 

building hardly changes even if the stiffness of the 

infill walls is ignored. If there is no considerable 

change in the stiffness elastic base shear demand for 

the building will also not change considerably if the 

stiffness of the infill walls is ignored. The variation of 

pushover curves in X-directions is in agreement with 

the linear analysis results presented in the previous 

section with regard to the variation of elastic base 

shear demand for buildining models. Fig. 4 shows the 

hinge formation of the building after pushover 

analysis. 

 

Fig. 3 - Displacement comparison with and without 

infill 

 
 

Fig. 4 - Hinge pattern of the building 
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Fig.5 - Pushover Curve without infills for different 

zones 

 

 

Pushover analysis with Infills 

 

In the case of an infill wall located in a lateral load 

resisting frame the stiffness and strength contribution 

of the infill are considered by modeling the infill as an 

equivalent compression strut. Infill parameters 

(effective width, elastic modulus and strength) are 

calculated using the method recommended by Smith 

[5]. The length of the strut is given by the diagonal 

distance d of the panel (Figur1c) and its thickness is 

given by the thickness of the infill wall. The 

estimation of width w of the strut is given below. The 

initial elastic modulus of the strut Ei is equated to Em 

the elastic modulus of masonry. As per UBC (1997), 

Em is given as 750fm, where fm is the compressive 

stress of masonry in Map. The effective width was 

found to depend on the relative stiffness of the infill 

to the frame, the magnitude of the diagonal load and 

the aspect ratio of the unfilled panel. 

The relative stiffness of the infill to the frame is 

expressed in terms of a parameter 

 
Here, Ei is initial elastic modulus of the infill material, 

E is elastic modulus of the concrete in column, is 

height of column between centerlines of beams, h' is 

clear height of infill wall, Ic is moment of inertia of 

each column, l is length of beam between centerlines 

of columns, t is thickness of infill wall, and θ =tan-1 (h 

/l)is the slope of the infill diagonal to the horizontal.  

 
Fig. 6 - Equivalent diagonal strut 

 

 
 

IV. CONCLUSION 

 

Open ground storey is detrimental during base 

excitation, as stiffness at the bottom storey reduces 

and the hinge formation occurs directly on the bottom 

storey column which leads to global failure of the 

structure. The infill walls at the suitable location on 

the ground may avoid the complete collapse of the 

structure. The modeling of infill as a diagonal strut is 
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best suited to simulate the stiffness of the infill walls. 

The responses are found to increase with the zones  
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ABSTRACT 

 

Cracking in concrete is the main concern throughout the structures because it causes loss of strength with time. 

Hence a special type of environmental free solution is to be made for maintenance purpose. Therefore a 

bacterial concrete is prepared. However, the drawback of this material is that it easily cracks due to its low 

tensile strength, & due to temperature expansion, contraction, whereas the creep & shrinkage also produce 

cracks. While bigger cracks deteriorate structural integrity, also hair-line cracks may result in durability 

problem. In this study we will discuss about the self-healing process of concrete is process by which the cracks 

obtained in the body of concrete get repaired by itself or it required some external help to complete self healing 

activity. The bacterial species called Bacillus subtilis for increasing the strength of concrete and decreasing the 

porosity at 28 Days. Though these species are eco-friendly and does not cause any harm to human and use for 

improving the resistance of concrete when exposed to alkaline, sulfate and freeze-thaw environments. This 

paper mainly comprises of activation of bacteria and focuses on strength of bacteria concrete with normal 

concrete and also filling of cracks. 

Keywords: Bacterial Concrete, Bacillus Subtilis, Self Healing, Compressive Strength. 

 

I. INTRODUCTION 

 

Cracks often occur in concrete because of low 

compressive strength and flexural strength after 

application of load on a structure. Water or aggressive 

material may seek in the concrete through cracks. 

Inspecting and then repairing these cracks are time 

consuming and costly. So we have come up with a 

new concept of crack healing concrete by releasing 

healing agents inside the concrete when cracks appear. 

Ghosh et.al. investigated seven different bacterial 

concentration of shewanella species(10-10^7cells/ml) 

and obtained optimal bacterial concentration to be 

10^5cells/ml with corresponding 25% increase in 

compressive strength.  In these research paper, We 

have discussed an environmental friendly self-healing 

concrete technique.  

 

In previous research carried out, Bacillus sphauricus 

bacteria were used to precipitate calcium carbonate. 

In this, the bacterial cell get coated with a layer of 

calcium carbonate the aim of our research work is to 

use CaCO3 precipitated  by the Bacillus subtilis to heal 

the crack in concrete. 

 

Cracks often occur in concrete because of the low 

tensile strength of this material.  Rapid crack healing 

is necessary since it is easier for aggressive substances 

to ingress into concrete through cracks than through 

the concrete matrix.  It is known that it is costly to 

inspect, monitored repair cracks. Moreover, some of 

the repair methods currently used is not so sustainable 

[Neville 1996].   

 

Therefore, it would be desirable if concrete cracks 

could be healed autonomously by releasing healing 

agents inside the matrix when cracks appear. In this 
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study, an eco-friendly and self-healing crack repair 

technique is explored.  Previous research has shown 

that Bacillus sphaericus bacteria are able to precipitate 

calcium carbonate (CaCO3) on their cell constituents 

and in their micro-environment by conversion of urea 

(CO(NH2)2) into ammonium (NH4+)and 

carbonate(CO32-). The bacteria locally increases the 

pH and promotes the precipitation of calcium 

carbonate in a calcium rich environment. Through 

this process, the bacterial cell is  coated with a layer of 

calcium carbonate The aim of our study is to use this 

bio-precipitated CaCO3  to  heal cracks  in concrete.  

A calculation showed that precipitation of CaCO3 is 

not enough to fill wide concrete cracks completely. So 

its solution is to restrict the wide expansion of the 

crack i.e. by using bacillus subtilis to heal cracks in 

concrete. 

 

1.1 Advantages  

Microbial concrete in crack remediation:- Specimens 

were filled with bacteria, nutrients & sand. Significant 

increase in compressive strength & stiffness values as 

compared to those without cells was demonstrated. 

Better resistance towards freeze-thaw attack 

reduction:-Application of microbial calcite may help 

in resistance towards freeze-thaw reduction due to 

bacterial chemical process and also it can reduce the 

permeability than freezing process decreased.  

 

Reduction in permeability of concrete:-Effect of 

microbial concrete on penetration properties was 

studied by different researchers. Permeability can be 

investigated due to surface treatment result in an 

increased resistance towards carbonation and chloride 

ingress. Carbonation is related to the nature and 

connectivity of the porous giving rise to higher 

carbonation depths.  

 

Reduction in corrosion of reinforced concrete: 

Application of microbial calcite may help in sealing 

the path ingress and improve the life of reinforced 

concrete structure.  

1.2  Objectives  

Primary objective of Bacterial Concrete is 

healing of developed cracks. Secondary or long term 

objective is to check the self healing ability of 

concrete. Comparing the Compressive Strength of 

Bacterial Concrete with Normal Concrete.  

 

II. METHODS AND MATERIAL 

 

2.1. Activation of Bacteria  

2.1.1. For Nutrient Broth 

Initially pro-biotics like Curd, Sporolac and Soil were 

used as sample for testing. Nutrient Broth was taken as 

per proportion in the conical flask with air tight 

cotton plug was placed in autoclave at 120°C for 15psi. 

The surrounding was made free from microbes by 

spreading spirit and lighting candles in the working 

area in sterile condition. Further the dilution process 

was carried out in the same sterile condition. Conical 

Flask were kept in incubator at 37°C for 24-48hrs. 

 

 
Figure 1. Sterlised chamber 

2.1.2. For Nutrient Agar 

Autoclave suspension at 120°C at 15psi for sterilizing 

medium and melting agar. Pour Molten agar into petri 

dish under sterile condition. Add 2-3 drops of pro-

biotics like Curd, Sporolac and Soil were used as 

sample for testing. Petri dish were kept in incubator at 

37°C for 24hrs. 
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Figure 2. Activated bacteria in nutrient agar 

 

2.2. Mix and proportion  

2.2.1. For Normal Concrete                                               

Mix Proportion for grade M30                                

Cement :Fine Aggregate :Coarse Aggregate :Water 

           1           :        1.6             :     2.9                   : 0.46 

2.2.2. For Bacterial Concrete 

Mix proportion is same as normal concrete. The 17% 

water quantity is replaced by bacterial culture 

solution. 

 

3.0  RESULTS AND DISCUSSION  

3.1. Microscopic Result 

The activation of bacterial concrete was done 

successfully as it emits green colour in chromophore 

agar and appears pink colour in microscope shown in 

figure 3 

 
          Figure 3. Microscopic view 

 

3.2. After Activation 

The cloudy appearance has also been observed in the 

culture which shows the presence of Bacillus subtilis 

in the nutrient broth shown in fig.4. 

 
Figure 4. Bacterial solution in conical flask 

 

3.3. The results of compressive strength 

 

3.3.1. For 7days:- 

Table 1. Compressive Strength of 7 days 

Type of 

concrete 

Cube 1 Cube 2 Cube 3 Average  

(KN/m2) 

Normal 

concrete 

(KN/m2) 

18.5 18 17.8 18.1 

Bacterial 

concrete 

(KN/m2) 

22 23.11 24.08 23.06 

 

3.3.2. For 14 days:- 

Table 2. Compressive Strength of 14 days 

Type of 

concrete 

Cube 1 Cube 2 Cube 3 Average  

(KN/m2) 

Normal 

concrete 

(KN/m2) 

24 25.33 24.8 24.71 

Bacterial 

concrete 

(KN/m2) 

32 31.48 29.2 30.89 

 

3.3.2. For 28 days:- 

Table 3. Compressive strength of 28 days 

Type of 

concrete 

Cube 1 Cube 2 Cube 3 Average  

(KN/m2) 

Normal 

concrete 

(KN/m2) 

31.11 30.45 29.77 30.44 
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Bacterial 

concrete 

(KN/m2) 

34.22 35.1 33.56 34.29 

 

 
Figure 5. Graphical representation of compressive 

strength 

 

From above result we can conclude that the Compressive 

strength of Bacterial Concrete have been increased by 

26% as compared to Normal Concrete. 

 

III.  CONCLUSION 

 

The Self healing is done by Bacteria by precipitating 

calcite in cracks in concrete. The activation of bacteria 

was also done successfully. The species of Bacillus 

Subtilis was extracted from soil sample. The 

compressive strength of Bacterial Concrete was 

successively increased as compared to Normal 

Concrete. 
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ABSTRACT 

 

Nowdays internet has been connecting people and making life simpler by providing all kinds of information 

with the click of a button. And advancement to that is IOT (internet of things) which will enable physical 

objects used in day to day life to connect to the internet and exchange data. In this paper a smart controlling 

system based on internet of things is developed. Which allows the user to automate all the connected devices 

and appliances. And integrate them to provide seamless control over its useful aspect. The designed system not 

only monitors the sensor data, but also actuates a process according to the requirement. For example adjustment 

of bulb brightness according to according to the surrounding.  

Keywords : Arduino uno, ESP8266, Server, Load, Internet of things. 

 

I. INTRODUCTION 

 

Automation has become one of the eminently 

attractive areas that play an important role in day to 

day life. This controlling automation have various 

applications such as: Lighting control system, 

Appliance control and integration, Security, Leak and 

smoke detection, automation for the elderly and 

disabled etc.  

 

This technology has endless possibilities and infinite 

applications. Everyday devices are made smart and 

intuitive and by enabling them to share data 

intelligently they can be used to improve peoples’ 

lives. It can be used to provide better personal safety, 

monitor health, save time and make better use of our 

natural resources. IOT has made a huge impact in the 

way people live, work and communicate. 

  

The emergence of new technologies and smart devices 

had made peoples’ lives very comfortable and 

convenient. With the increasing demand for a high 

standard of living, Smart home, which is one of the 

most popular applications of IoT is grabbing the 

spotlight on a global level.  

 

In the proposed architecture we have tried to develop 

a smart controlling system that can perform similar 

operations to the existing products at significantly low 

cost. The system uses Wifi technology which is in 

built feature of a smart phone and provides a better 

wireless communication medium. An web page is 

developed to control the appliances and transmit the 

data over network.  

 

II. EXISTING SYSTEM  

 

Literature related to the research topic has been 

reviewed for last twenty years in order to find out 

work carried out by various researchers. There are 

many systems for remote monitoring and control 

designed as commercial products or experimental 

research platforms. It is noticed that most of the 
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research carried out belongs to the following 

categories  

1) Internet based Monitoring using Servers, GPRS 

modems, etc. with different approaches.  

2) GSM-SMS protocols using GSM module 

individually or in combination with Internet 

Technologies.  

3)Wireless Monitoring using Bluetooth, Wi-Fi, Zigbee 

and RF.  

 

III. PROBLEM IDENTIFICATION  

 

WIRING CONNECTIONS: Connection of the devices 

is set through wires which reduces the speed in data 

transfer and also if there is any cut in the wires, it is 

difficult to identify for a longer connection.  

 

SLOW COMMUNICATION: transfer of data is very 

slow in process and it takes time for performing any 

action.  

 

CONNECTIVITY LIMITATIONS: connectivity 

methods like Bluetooth, radio frequency and zig-bee 

has a bit short range for the connection to be enabled.  

SLOW PROCESS: only a single board is used in 

connecting all the devices which makes it slower in 

terms of processing the data and also only one process 

could run at a time.  

 

IV. PROPOSED MODEL  

    

a) The proposed system is based on the 

interconnection between Wi-Fi modules in which the 

client wifi modules will be connected to the station 

wifi module which will be giving commands through 

the smart phone which is connected to the same as an 

external device, will have priority in giving 

instructions and extracting work over them, works in 

master-slave principle.  

 

b) There will not be any relay connections between 

the devices which helps in reducing the time required 

in data transfer and loosing of data.  

c) There will be a continuous monitoring of data that 

is being transferred and also generating a log out of it.  

d) webpage is being developed for a user friendly 

interaction between the user and the devices.  

e) The whole system is wireless, so there won’t be any 

loss in data at maximum and also there won’t be any 

problem due to wiring. 

 
Figure 1. Architecture of proposed system 

 

V. IMPLEMENTATION SETUP  

 

This model implementation require following 

components :-  

1)Arduino Nano- 

The Arduino Nano is a small, complete, and 

breadboard-friendly board based on the ATmega328P 

(Arduino Nano 3.x). It has more or less the same 

functionality of the Arduino Duemilanove, but in a 

different package. It lacks only a DC power jack, and 

works with a Mini-B USB cable instead of a standard 

one. 

2)DHT11- 

The component is 4-pin single row pin package. The 

single-wire serial interfa cemakes system . Integration 

quick and easy. DHT11’s power supply is  3-5.5V DC. 

1 capacitor valued up to 100nF can be added between 

VDD and GND for power filtering. 

 

3)Wifi Module(ESP8266)- 

ESP8266 is a self contained SoC with integrated 

TCP/IP stack which helps any microcontroller having 

UART to access a wifi network. It can act as both 

WiFi access point as well as a WiFi client. It is pre-

programmed with AT commands, so we can easily 
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access and configure it using a 

microcontroller.ESP8266 runs on 3.3V 

 

4) PWM Module - 

Is a technique of reducing the typical power delivered 

by associate electrical signal, by effectively chopping 

it up into separate elements. 

 

5) LCD 16*2 - 

16×2 LCD is named so because; it has 16 Columns and 

2 Rows.Here LCD is use to show the temperature, 

humidity and switching  configuration(0,1) 

6) Relay (JQC-3FC(T73))-  5 volt working voltage, 

COM , NO, NC connection. 

Max switching current-10 amp 

Operating time <=10ms. 

Rated load – 10A 250VAC/5V DC 

Dielectric strength >= 1000 VAC  

Generaly Available in already install on pcb. 

 

7)LDR 

It is basically a photocell that works on the principle 

of photoconductivity. The passive element is largely a 

resistance whose resistance worth decreases once the 

intensity of light-weight decreases. 

i.)Design and implementation of the Temperature 

Control device, Light intensity control device and 

Access point device with the use of Wi-Fi module for 

interconnection. PWM technique is use for speed 

control of motor.  

 

 
Figure 2. Circuit Diagram 

 

ii. AT commands are use in the Wi-Fi module 

ESP8266 and modify it as an access point for one 

Device.  

iii. For the rest of the Device, modifying the module  

ESP8266 as node for both transferring and Receiving 

the data.  

iv. Developing a webpage that is suitable for the 

android device which will be able to control the 

Devices by connecting it to the access point Device 

and giving away the command for the operation to be 

performed. 

 

Explanation 

 

In the hardware implementation of the system, we are 

using ESP8266 as the main microcontroller coupled 

with Arduino. ESP8266 comes 128k bytes memory 

and 4MB of storage. Relays act as a medium between 

the microcontroller and appliances for their 

automation. The code is long but easy to understand . 

First of all will initialize the software u art with the 

digital pins 3 & 2 of Arduino for the communication 

purpose with ESP8266. After that we are going to 

initialize pins to which are connect to relays as output 

pins. Then we configure ESP8266 in the access point 

mode .  

 

 

 
Figure 3. Experimental setup 

 

Arduino + ESP8266 is programmed as a web server 

such that we can control those relays through a web 

browser. The appliances are turned ON and OFF. 
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Figure 4 : GUI in android devices to control esp8266 

 

VI. CONCLUSION 

 

This system will bring more convenience and comfort 

to people’s life. The android-based smart home 

application communicates with the Wi-Fi module 

ESP8266 which acts as an access point. Using webpage 

user could control and monitor the smart home 

environment. Arduino provides an economic and 

efficient platform to implement the smart home 

automation system. This system can be used to 

communicate with many numbers of users. It lowers 

the wastage of electricity ,consumes less time, also it 

helps the old aged and disabled people in doing the 

basic domestic works on their own.  
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ABSTRACT 

 

Conventionally, the computer system has a monitor, CPU, keyboard, and mouse. For performing some activity 

on the computer such as typing a word document, opening some file or doing any operation on a computer, we 

need to sit in front of a computer with hardware devices such as keyboard and mouse. Also, if we are giving any 

presentation in the conference and if the presenter standing at some place away from keyboard and mouse and 

wants to open some other file then he has to come in front and then open other file using a mouse. Moreover, 

sitting in front of a computer for hours, one suffers from eye problems as well as other health issues. So, to 

overcome these problems an android app is developed. . Using this app user can control the PC within the Wi-

Fi range. Wi-Fi connection is required between computer and android device so that user can access the 

computer remotely instead of sitting beside it. 

Keywords : Wireless keyboard, Wireless mouse, WIFI Connection, Android device 

 

I. INTRODUCTION 

 

There exist several situations where we want to 

wirelessly and comfortably operate a computer, where 

the computer screen is projected onto a big screen 

through a projector or big-screen television, such as 

classrooms, conference/meeting rooms, mobile, 

workgroup project environments and modern office 

environments, and even living rooms. Several 

specifically designed devices are available in the 

market for the purpose of operating computers 

remotely and wirelessly. Wireless keyboard, uses 

either Bluetooth or wireless USB mini-receiver 

plugged into the USB port of computer for the 

communication between the keyboard and the 

computer. Some wireless keyboards have a touchpad 

for controlling the mouse cursor. Wireless 

presentation controller, allows user to operate his/her 

computer remotely for presentation through 

Bluetooth connection. 

However, all those devices have certain drawbacks. 

Wireless keyboard has limited flexibility and is not 

convenient for a presenter to carry it around in the 

room during the presentation. Presenters usually like 

to walk around while presenting. Carrying a wireless 

keyboard is definitely not convenient. Wireless 

presentation controller does have good mobility. 

However, most of such devices do not allow user to 

have full operation on the computer, such as running 

a program, moving or closing an application window, 

etc. Even it has a small touchpad for moving mouse 

cursor, however it is very difficult for the presenter to 

use it to move the mouse cursor while he/she is 

walking around. The widely used and very popular 

smart devices, such as iPads, smart phones, PDAs, and 

smart game controllers, can be the excellent 

alternatives as computer remote controllers if we 

develop appropriate apps for them. This motivated to 

develop an app for most popular mobile OS android to 

control action on PC. 
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The traditional computer system has a wired keyboard 

and mouse. It becomes difficult to access the system 

remotely. So to overcome this problem we have 

designed an android app that allows to control the PC 

remotely within the Wi-Fi range by providing virtual 

mouse, keyboard. It also provide function to send and 

receive data from phone and laptop, to transfer 

android files to desktop and vice versa, to play media 

player on laptop and to view gallery controlled by 

android and to implement live screen. 

I. Implementation details 

Proposed work is divided into three parts- 

1. Android(Client Side): Android part of proposed 

work has been developed in Android Studio. 

2. Desktop(Server Side): Desktop part of proposed 

work has been developed in Netbeans. 

3. Libraries: Library (jar file) used by both android as 

well as desktop part. It has been developed in 

Netbeans. 

Libraries: Library (jar file) used by both android as well 

as desktop part. It has been developed in Netbeans. 

TCP two way handshaking has been used for 

establishing a connection. As TCP provides connection 

oriented, reliable and secured service and provides 

acknowledgement of delivered packets. First client 

port send a request to the server port for connection. 

Server port receives request from client means server is 

in listening mode and the flag means that the 

connection is opened. Connection is identified by 4 

values IP of your host, port of your host, IP of the 

remote host, port of the remote host. At this moment, 

where the 3 way handshake is done, the first program 

gets the client socket from the server socket is 

returned. As soon as you get connected to the remote 

program, the remote program gets the client socket 

just like your local program through which all 

communication is done. 

 

 
Fig 1 : Working Model of Wireless Controller using 

Android 

 

1. How to Connect 

 A. Start hotspot on phone and connect your laptop 

via Wi-Fi. 

 B.Open the desktop app on your laptop. 

 C. Open Android app and enter connection details 

provided by desktop app to connect. 

2. App Dependencies 

 A.User must have JRE 8 installed 

 B.Only Android mobiles are supported 

 C.Working Wi-Fi/hotspot is necessary 

 

II. MODULES 

 

1. Server side 

 

Firstly, connect laptop to a common network through 

hotspot. Run the desktop application. After running 

the desktop application IP address and port number 

will be generated which will be used to establish 

connection between android mobile and desktop. The 

IP address is generated dynamically by using Dynamic 

Host Configuration Protocol (DHCP). The port 

number is basically defined as 3000 port number and 

if the port number 3000 is not available then it will go 

on incrementing the port number till it finds the free 

port. We have incremented the port and not 

decremented because the port number 0-1024 are 

used for standard services such as HTTP. For this we 

have first opened the server socket.While 

implementing a server we also need to create a socket 
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object from the ServerSocket in order to listen for and 

accept connections from clients(android phone). 

 

2. Client side 

 

For establishing the connection we need to use the 

protocol such as TCP or UDP. In proposed work we 

have used TCP. TCP is a connection-oriented 

protocol. In order to do communication over the TCP 

protocol, a connection must first be established 

between the pair of sockets. While one of the sockets 

listens for a connection request (server), the other asks 

for a connection (client). Once two sockets have been 

connected, they can be used to transmit data in both 

(or either one of the) directions. First, we have open a 

socket. 

 

3. Touchpad and Keyboard 

Touchpad and Keyboard will perform their normal 

task. For implementing the virtual mouse and 

QWERTY keyboard we have used Robot class in 

JAVA. Robot class contain methods such as 

mousePress( ), mouseRelease( ), doubleClick( ), 

mouseMove( ), keyPress( ), keyRelease( ). 

 

4. File Transfer 

 

We can share the file on mobile to laptop. The file 

will be stored in C:\Users\Admin\RemoteControlPC 

For implementing this we have created a receiveFile 

function which has file name, file size and the object 

of the ouputInputStream class. Object of the 

outputInputStream class because the file is to 

transferred from client to server .i.e. server is in 

listening mode. It first fetch the home directory using 

the function getHomeDirectoryPath( ) which returns 

the path of the file which is to be transferred from 

mobile to laptop. The file is transferred in the form of 

packets using TCP. The file is saved at the above 

specified path. 

 

 

 

5. File Download 

We can download the files from the host computer to 

our android mobile. For implementing this we have 

created a sendFile function which has path and the 

object of the outputStream class. Path is the location 

where the file is to stored and Object of the 

DataOutput Stream class because the file is to 

transferred from server to client. Then it sends the 

size of the file first and then file is transferred in the 

form of packets using TCP. 

 

6. Image Viewer 

We can view the images of our mobile on the laptop. 

For implemeting this we have used Image View node 

that is used for painting images loaded with Image 

class. We have created a showImage method which 

has name and path as a parameter. 

 

7. Media Player 

The mobile songs can be played on laptop. It will 

shown the list of item of your mobile phone. You can 

send the file by clicking on it.Music control which 

shows the progree of song and same with that we 

provide the functionality for volume, increasing and 

decreasing as per user requirement and providing one 

pause button for pause the song and resume the song. 

 

8. Power 

Power provides many options such as shut down, 

restart, suspend and sleep. For implementing this we 

have used exec( ) method of JAVA Runtime class. 

Firstly, we get the name of the operating system by 

using the getProperty( ) function of JAVA. This 

function returns the name of the OS. 

 

9. Live Screen 

The monitor screen can be seen in android phone. It 

shows the running screen in android phone. We can 

access and perform any operation by just using 

android phone. For implementing this we have used 

the Robot class in Java. Robot class has method such as 

createScreenCapture which creates an image 

containing pixel read from the screen. In simple 
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words, this function returns the screenshot of every 

instance. This screenshot is send in the form of 

packets using TCP. In this way we get the live screen. 

For adjusting it to the size of mobile window we have 

used the getScreenSize( ) of the Toolkit class in Java. 

 

III. RESULT AND DISCUSSION 

 

 
Fig 4.1 Server Side Running on Desktop 

 

The figure 4.1 shows the server side window running 

on the desktop which will show the IP address of the 

PC and the port number. This IP address and port 

number will be used for establishing the connection 

between the android phone and the desktop. 

 

 
Fig 4.2. Connect Screen On android 

The fig 4.2. shows the Connect screen on android. 

Here, we have to enter the IP address and the port 

number generated by the PC. After entering the 

correct IP address and the port number the 

connection will be established between the PC and 

the android mobile. 

 
Fig 4.3. Navigation(Android) 

 

The figure 4.3 shows the list of various options 

provided in app. 

 
Fig 4.4. touchpad to control mouse 
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Touchpad acts likes virtual mouse. the cursor will be 

moved by dragging the fingers on the screen. the 

double click is implemented as two left clicks. 

 

 
Fig 4.5. Keyboard Screen 

 

The fig 4.5 is of virtual keyword which contains the 

QWERTY keyboard and buttons such as Control, 

Alter, Tab etc. 

 

 
Fig 4.6. Media Player Screen 

 

Interacting mobile phone and laptop, when you want 

to paly the music, it shows the list of music of your 

phone .By just clicking on it, it directly sends that 

song to the server (laptop) and play that particular 

music. 

 
Fig 4.7. Image Viewer Screen 

 

Using the Image Viewer, the user will be able to see 

the images which are in mobile on the laptop. 

 
Fig 4.8. Presentation Control 

 

Using Presentation control, the user can move slides 

using the arrow keys provides and F5 is for slide show. 
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Fig 4.9. Music control screen 

 

With the media player you can seen music control 

screen, where it provide set volume, which is used to 

increase or decrease the volume,next is progres of 

song, and the third is pause button to stop the song or 

we can resume the song from the same button. 

 

Fig 4.10. File Transfer Screen 

 

Using File Transfer, the user can transfer the files 

from mobile to PC. 

 

 

Fig 4.11. File download screen 

Using File Download, The User Can Download The 

Files From PC Onto Android Mobile. User Can 

Download The File Of Any Format. 

 

Fig 4.12. Power off Screen 

Power off screen contains control such as Shutdown 

clicking on which will shut down the PC. Similarly, 

Restart, suspend and lock options are provided. 
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Fig 4.13. Live Screen 

 

Live screen is used to bring the server screen to the 

mobile for that we are using GetScreenCapture(). It 

uses the scaling factor for managing the image screen 

to small screen. By using the live screen we can 

directly use the file,folders and perform the operation 

directly. 

IV. CONCLUSION  

 

This report describes how to turn smart devices, more 

specifically smartphones, into computer remote 

controllers. As we know our traditional computer 

system are not easy to handle. If we want do any work 

on computer then, we need to carry the hardware all 

time. But using this app we provide the functionality 

where user can easily handle the system from remote 

place and can perform several operation by 

connecting to Wi-Fi without any barrier. It provide 

flexibility to control the PC remotely through this 

app. For that we have provided the touchpad which is 

a replacement of mouse and control the pointer . 

QWERTY keyboard is provided. File transfer and file 

downloading the file from android phone and laptop 

respectively. Using media player we can directly send 

the music file to the system and the music is played on 

the system. Along with that we have provided 

presentation and poweroff, whrere presentation 

handles the presentation and poweroff for shut down, 

suspend, lock and restart functions are provided. And 

the main advantage is that using this app, we can 

bring running screen to our android phone using 

GetScreenCapture() function. So, with the help of live 

screen we can directly see all the files and folders 

directly on our phone and can easily handle. 
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ABSTRACT 

 

Today, one of the difficulties of most urban communities and towns are going up against is the decrease in state 

of cleanness of nature with respect to the garbage the board. This happens because of the fumble of the garbage 

collection. This bungle makes the spread of garbage in network which thus makes undesirable condition in the 

quick zone. It likewise invigorates a few genuine illnesses among the general population in nearness and 

debases the magnificence of the territory. To maintain a strategic distance from fumble of the garbage and to 

improve the cleanness of the general public, Garbage observing framework is planned. In the proposed 

framework, the dimension of the garbage is identified with the assistance of ultrasonic sensor and sent to the 

approved office for garbage collection through GSM framework. Speaker utilizes PIR sensor to distinguish the 

movement of the general population going to the garbage canister with waste while the container is at full 

status and square adding of any more garbage to the receptacle through illuminating them. The GSM and the 

fringe sensors utilized are interfaced through the Arduino microcontroller. A GUI is likewise created to screen 

the ideal data identified with the garbage bins for various chose areas. Contingent upon the got messages 

through the GSM at control room it is shown on LCD and the approved individual advise the drivers to gather 

the garbage on schedule. This will competently screen the garbage collection to make nature shrewd, perfect 

and safe. 

Keywords : Internet of Things, Smart Garbage Monitoring, Smart City, Microcontroller 

 

I. INTRODUCTION 

 

By 2030, right around two-third of the total 

population will live in urban areas. This reality 

requires the advancement of manageable answers for 

urban life, overseeing waste is a key issue for the 

wellbeing.  

 

Proficient and vitality sparing waste administration, 

lessening CO2,air contamination and vehicle exhaust 

emanations—these are only a couple of models for the 

requests of future urban areas. In perspectives on that, 

the effective utilize and mindful treatment of assets 

become increasingly imperative. Successfully 

overseeing waste is imperative in created nations. 

Squander the executives may swallow upto half of a 

city's financial plan, yet just serve a little piece of the 

populace.  

 

Here and there, upto 60%of waste isn't being 

gathered, it is regularly basically consumed by the 

roadside. It can contaminate drinking water, it can 

spread malady to individuals living adjacent. Indeed, 

even with incredible course enhancement, the laborer 

should in any case physically go to the dustbin to 

check squander levels. Along these lines, trucks 
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regularly visit holders that needn't bother with 

purging, which squanders both time and fuel.  

 

Squander the executives avoids mischief to human 

wellbeing and nature by lessening the volume and 

perilous character of private and mechanical waste.  

 

The brilliant, sensor based dustbin will pass 

judgment on the dimension of waste in it and send the 

messege straightforwardly to the metropolitan 

company. It can detect all the sort of waste material it 

is possible that it is as strong or fluid. As indicated by 

the filled dimension of the dustbin, the vehicles from 

the metropolitan enterprise will pick the most brief 

way with the assistance of the cloud server, which 

will spare their time. It accentuates on "Advanced 

INDIA". The framework is straightforward. In the 

event that there is any issue with any gear later on, 

that part is effectively replaceable with new one 

immediately.  

 

Things (Embedded gadgets) which are associated 

with Internet and in some cases these gadgets can be 

controlled from the web is called as Internet of Things. 

In our framework, the Smart residue bins are 

associated with the web to get the ongoing data of the 

savvy dustbins. An appropriate waste administration 

framework is required to keep the city spotless and 

sterile. There are numerous dustbins arranged over 

the city or the Campus (Educational Institutions, 

Companies, and Hospitals etc.).These dustbins are 

associated with small scale controller, Ultrasonic 

Sensors and GSM modules where the Ultrasonic 

sensor will recognize the dimension of the dustbin 

and will send the signs to miniaturized scale 

controller. The information got will be broke down 

and prepared and appropriately the dustbin level can 

be discovered on week by week premise. K-implies 

bunching Algorithm will give the investigation to 

make sense of on which days the dustbin is been filled 

more. This exercises can be followed out through the 

Android Application. Approved work force will have 

the Android Application which will demonstrate the 

present dimension of dustbin. This will help in 

routinely observing the present status of dustbin and 

clean the dustbins at right occasions so pointless awful 

stench will be decreased.  

 

whole world, which causes in absence of wellbeing 

mindfulness out in the open and results in individuals 

putting less cash in projects identified with the waste 

administration in the public eye. This makes colossal 

issues over individuals' wellbeing everywhere 

throughout the world. Legitimate administration of 

waste materials urban and provincial zones is 

imperative to keep up sterile and solid living 

condition to live. The Government of India has been 

battling from numerous years to discover a cost 

proficient and successful approach to deal with the 

nation's expanding measure of garbage. Dominant part 

of contaminations are spread due to microorganisms 

and infections in unhygienic and dirtied condition. 

The innovation sources are required for defending the 

earth at present. Dominant part of nature in general 

society and local locations are being contaminated 

with the waste materials out in the open, private and 

modern zones. The IoT based garbage checking 

framework is a creative framework which will keep 

the earth and urban communities clean. This 

framework screens the garbage bins all through the 

city and advises about the dimension of garbage 

gathered in the garbage bins to an individual in the 

regulatory division. For number of times we have seen 

that the dustbins are being overflown with the waste 

materials and the worry individual don't have any 

data about it inside the time, because of which 

unsanitary conditions are framed in the surroundings 

condition and living zone. 

 

II. MOTIVATION AND BACKGROUND 

 

In the previous history, since the human populace 

thickness and dimensions of misuse of characteristic 

assets were less, the measure of strong waste created 

was noteworthy. Be that as it may, the expansion in 

the populace in this day and age has expanded the 
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garbage. To keep nature spotless and solid, there is a 

necessity of legitimate garbage transfer. Inappropriate 

garbage transfer raises contamination, medical 

problems, different dangers and in result it influences 

nature. Contamination extremely influences the 

developing and populated urban communities as it 

contains contaminants which result in flimsiness, 

issue and uneasiness to the biological system. 

Numbness and absence of neatness are ruining nature. 

The correct waste expulsion and the executives are 

incredibly viable to improve the wellbeing and 

prosperity of the city's populace.  

 

The primary objective of this paper is to take a shot at 

natural issues because of ill-advised waste transfer and 

unravel them for better wellbeing and cleanliness of 

the general population. The proposed framework fits 

into the classification of IoT connected to outer and 

open situations and it satisfies the accompanying 

essential prerequisites of IoT administrations:  

 

• Unwavering quality: Communication is crucial in 

IoT for administration provisioning, connected to 

the outside and open condition. Dependable and 

solid correspondence is required arranged by 

completing correspondence between gadgets as 

this sort of IoT has an extensive administration 

space. Consequently, the receptacle utilized in the 

proposed framework associated with one another, 

in light of a remote work arranges (WMN), giving 

dependability.  

• Portability: IOT gadgets might be required to 

move in the external environment. The proposed 

framework works with a battery rather than the 

changeless power source, bringing about an 

extraordinary dimension of versatility. The 

versatility of the framework is secured with a 

power-based power supply.  

• Administration Continuity: Data 

communications and administrations ought to be 

directed flawlessly whenever and any area in IoT 

with an extensive administration space. Bins are 

situated at the customary space of separation to 

guarantee the administration progression.  

• Client Convenience: The presentation of IoT has 

improved client comfort. For client facilitate, the 

proposed framework lessens the method postpone 

the time of the existing garbage gathering 

frameworks, which empowers clients to set free 

their garbage without a long pause and auspicious 

end of filled bins.  

• Vitality Efficiency: IoT connected to outer and 

open conditions depends on a dependable on the 

framework and requires versatility, causing a lot 

of vitality utilization. To take care of this issue, 

the sensors work utilizing vitality proficient 

procedures, expanding their battery lifetimes. 

III. LITERATURE REVIEW 

 

The garbage the officials in urban networks must be 

effectively and profitably completed. The distinctive 

suggestions were progressed and some of them 

adequately realized. Nevertheless, it can't be 

considered as an incredible one. Along these lines, a 

diagram was done among different recommendation 

and this survey paper consolidates examine among 

different procedures for Waste Collection System 

reliant on IoT.  

 

The paper [9] proposed to squander collection 

structure relies upon waste measurement data from 

trashcans in a metropolitan domain. The data 

accumulated by sensors is sent over the Internet to a 

server where it is secured and took care of. The maker 

assembled data is then used for checking and 

improving the consistent decision of trashcans to be 

accumulated, figuring the courses in like way. 

Reliably, the pros get them as of late decided courses 

in their course contraptions. The key component of 

this system is that it is proposed to pick up in actuality 

and to settle on decisions on the consistently waste 

dimension status just as on future state gauge, traffic 

stop up balanced cost-capability limits, and other 
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affecting elements that from the prior individuals 

can't foresee.  

 

Another system [10], there are distinctive dustbins 

arranged all through the city or the Campus. These 

dustbins are outfitted effortlessly embedded device 

which helps in following the element of the garbage 

bins and a stand-out ID will be obliged every dustbin 

in the city so it is definitely not hard to perceive 

which garbage compartment is full. The endeavor 

module is disengaged into two segments Transmitter 

region and beneficiary section. Here in the transmitter 

section, we are using 8051 microcontrollers, RF 

Transmitter and sensors these are added to the dustbin. 

Where the sensor is used to recognize the 

measurement in the dustbin whether the dustbin is 

full or void.  

 

Another methodology [11] is that when the garbage 

accomplishes the edge level ultrasonic sensor will 

trigger the GSM modem which will always alert the 

required master until the garbage in the dustbin is 

squashed. At the point when the dustbin is squashed, 

people can reuse the dustbin. At standard between 

times, dustbin will be squashed. In this methodology, 

the GSM 900A modem is used to send the messages.  

 

Another methodology for garbage the officials is 

exhibited [12] as seeks after. A dustbin is interfaced 

with microcontroller based system having IR remote 

structures close by central system showing the current 

status of garbage, on convenient web program with 

HTML page by Wi-Fi. Thus the status will be revived 

on to the HTML page.  

 

In paper [13] Infrared sensor (IR sensor) is used 

which is a multipurpose sensor, which can perceive 

the component of garbage. IR sensor creates the light, 

which is vague to stripped eye yet the electronic 

fragments can recognize it.  

 

In Paper [14] System screens the garbage bins and 

teaches about the component of garbage assembled in 

the garbage bins by methods for a page. For this the 

system uses ultrasonic sensors put over the bins to 

recognize the garbage level and difference it and the 

garbage bins significance. The system makes use of 

AVR family microcontroller, LCD screen, Wi-Fi 

modem for sending data and a flag.  

 

In paper [15] ensures the cleaning of dustbins soon 

when the garbage level accomplishes its generally 

extraordinary. In his organization system IOT as the 

working in the field for masterminded radio-repeat 

recognizing evidence (RFID), following the collection 

vehicle, Dustbin watching and other creating 

distinguishing headways.  

 

IV. PROPOSED METHODOLOGY 

 

 In this framework, dustbins are organized at level 

1 of a building made under savvy city activity. It will 

gather the misfortune through keen pipe framework 

set in the building. The perceptive dustbins are 

interfaced with the web through GSM to get the 

present status. Two sensors are settled and no more 

lifted inspiration driving the dustbin to keep up a key 

partition from wrong dimension estimation and are 

interfaced with the microcontroller.  

 

To distinguish awful stench a gas sensor is set at the 

base of the dustbin and is adjacent to interfaced with 

the controller to remember it off the waste filled in the 

dustbin. The two sensors send the signs to the 

controller. Arduino accumulates information gotten by 

the gatherer and trade nearby page through the 

Ethernet shield.  
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Figure 1. System Architecture 

 

The ultrasonic sensor is utilized to check the 

dimension status of a dustbin so as to pick whether it is 

full or passed greatest limit esteem. Dynamic status of 

dustbin is appeared on the site using relationship 

through the Ethernet shield. Checking the page will 

help the waste collection office with following for the 

correct area and proportion of the junk. The waste 

vehicles would then have the ability to debilitate the 

garbage from a specific domain.  

 

The farthest point of GSM module is to establish a 

connection on the waste social event division when it 

gets full. The garbage bins put at level 1 of the 

structures can be effectively emptied utilizing engines 

to pivot it by 180⁰ while the gatherer truck is at an 

area under dimension 1 (ground level). 

 
Figure 2. Flowchart 

This System monitors the garbage bin and informs the 

level of garbage bins collection how many garbage in 

the garbage bin. The system uses ultrasonic sensor 

placed over the bins to detect the garbage level and 

compare it with the garbage depth. If garbage level is 

70% or less than 70% then it is ok. However, if garbage 

level is above 70% their Arduino gives information 

above bin level to server ESP8266 01 module. A Server 

is used to store data and shows of all dustbins level on 

the web page. GSM used to send the text message to 

the mobile. Text message contains information about 

garbage level and location of a particular bin. 

 

V. CONCLUSION 

 

The principal objective is to keep up the dimension 

of tidiness in the city and structure a domain which is 

better for the living. By utilizing this framework we 
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can always check the dimension of the garbage in the 

dustbins which are put in different pieces of the city. 

On the off chance that a specific dustbin has achieved 

the greatest dimension, at that point, the workers can 

be educated and they can promptly take certain 

activities to purge it at the earliest opportunity. The 

representatives can check the status of these bins 

whenever on their cell phones. This can end up being 

an extremely helpful framework whenever utilized 

appropriately.  

 

The framework can be utilized as a benchmark by 

the general population who are happy to make one 

stride further for expanding the neatness in their 

regarded regions. The ultrasonic sensor is being 

utilized in this framework to check the dimension of 

garbage in the dustbins however in future different 

sorts of sensors can be utilized with the ultrasonic 

sensor to get progressively exact yield and to take this 

framework to another dimension. Presently this 

framework can be utilized in specific territories yet 

when it demonstrates its believability it tends to be 

utilized in all the enormous regions. As this 

framework additionally diminishes manual work 

certain progressions should be possible in the 

framework to take it to another dimension and make 

it progressively valuable for the representatives and 

individuals who are utilizing it. In the future, a group 

can be made which will be in control for taking care 

of and keeping up this framework and furthermore to 

deal with its systems for upkeeps. 
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ABSTRACT 

 

The primary reason for this paper is to build up a model of the Accident discovery framework utilizing black 

box. In case of mishap, if any damage happened to the vehicle driver or travelers so perhaps there will be the 

loss of lives because of deferral in restorative help. This model can be structured with the least number of 

circuits. The framework can add to building more secure vehicles, improving the treatment of accident 

unfortunate casualties, helping insurance organizations with their vehicle crash examinations and upgrading 

street status so as to diminish the passing rate. This venture goes for finding the event of any mishap and 

revealing the location of mishap to the recently coded number with the goal that prompt help can be given by 

emergency vehicle or the relative earned. GPS which is a navigational framework utilizing a system of satellites 

circling the earth. 

Keywords: Car Accidents, Road Safety, Public Health, Black Box, Event Data Recorder 

 

I. INTRODUCTION 

 

Presently a-days, there is extreme interest for autos, 

on account of this traffic control winds up wild and it 

prompts street mishaps. If there should be an 

occurrence of mishap, long reaction time to go to the 

injured individual may prompt an increment number 

of death. In writing a few papers examines mishap 

identification and vehicle following. In [2], an 

inventive remote disclosure using MEMS 

accelerometer and GPS following structure is utilized 

for discovery of accident. The system can recognize 

kind of incident (immediate and nonlinear fall) from 

accelerometer sign using limit computation, remove 

in the wake of crushing of GPS ground speed and 

cruiser. After the disaster is recognized, short ready 

data (alert back rub and position of setback) is sent by 

methods for GSM framework. The structure is 

attempted in genuine 850 applications using bicycles. 

The test results exhibit that it can recognize direct fall, 

non-straight fall and ostensible ride with no bogus 

caution, remote discovery utilizing MEMS 

accelerometer and GPS following for unintentional 

checking of the vehicle. The impediment of the 

system proposed in [2] is a mishap location for just 

bikes and revealing just utilizing GPS with no black 

box. The paper [3] titled "The 3-organize AcuTrac, 

Motorcycle Tracking System", Elite security supplies 

outline work is constrained to bike on the grounds 

that a bikes setbacks could have a few cases which 

can't thoroughly use for four wheeler mishap 

identification. The constraints of the above structure 

are making utilization of the capacity of the GPS 

framework just as a zone sensor to influence an 

extremely decent spread strategy to recognize 

disasters. Various gadgets are accessible for occurrence 

recognition by researchers. The genuine episode 

location techniques wound up by deciding realtime 
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focused on vehicles and examination to help 

expectation focused on the vehicle. This particular 

identification approach is known while Traffic-

episode recognition calculation controlled by 

nonparametric relapse in [3].  

 

The system in [4] spares the message just as report 

with crossing point utilizing metadata library. An 

incident discovery technique in street [5], utilize 

CCTV which frequently observe the development of 

auto-follow. Anyway, this strategy screens the 

fundamental focused on guests move that is fitted 

with a lot of circle openings inside it is execution. 

Because of the escape clauses inside going before is 

powerful a couple of spics and span robotized 

occurrence recognition just as credit revealing 

methodologies wound up advanced. The majority of 

these gadgets are generally significantly centered 

expected for some wheeler autos. This particular 

robotized location just as credit announcing approach 

began working with GPS UNIT just as GSM 

mechanical expertise. Anyway, these sort of wound 

up specifically built expected for cars. The real 

robotized episode discovery approach which 

frequently utilizes air case sensor just as the 

accelerometer to help analyze a mishap wound upset 

forward by M. Chuan-Zhietal [6][10]. Later gadgets 

that have been advanced from this begun working 

with GPS unit innovation proposed for occurrence 

recognition alongside expected for deciding the 

setting in regards to episode. The framework arranged 

by Jerath just as Jung Lee utilizes GPS unit innovation 

to help watch out for speed with the auto just as a 

microcontroller to help analyze speed with the auto 

planned for continuous minor seconds [7][8]. Brisk 

braking will maybe result in a bogus valuable while 

speed huge distinction could be the essential angle 

viewed as proposed for distinguishing occurrence. A 

large portion of these strategies wound up made 

explicitly expected for certain wheelers [9].  

 

The vast majority of these gadgets isn't utilized in two 

or three wheelers while they are most likely not 

fruitful. Subsequently, gadgets wound up intended for 

both the cars. This is a stage for crisis salvage which 

will work ideally so as to decrease the brilliant time of 

landing of rescuers if there should be an occurrence of 

street mishaps when each microsecond tallies. Our 

paper expects to show an innovation consequently 

recognizing the mishap and an equipment GPS beacon 

dependent on GSM/GPS innovation illuminating at 

the event of a mishap with adequate subtleties like 

careful area and time at which mishap occurred and 

alongside that the voice was recorded for two or three 

minutes when the mishap occurs. This paper builds up 

a correspondence between the control station and the 

unit introduced in vehicles. Vehicles will have 

GPS/GSM empowered following modules and will be 

followed progressively utilizing cell systems. The 

product inserted in the microcontroller will control 

the different activities of the gadget by checking 

waveform from the vibration sensor. If there should 

arise an occurrence of the mishap the gadget will send 

an alarm message alongside area information from the 

GPS module to control station utilizing GSM organize. 

It is an extensive and powerful answer for the poor 

salvage reaction if there should be an occurrence of 

mishap. The mishap detailing can naturally discover 

an auto collision, scan for the spot and after that send 

the fundamental data to the salvage organization 

covering topographical directions and the time and 

conditions in which a car crash occurred. At the 

server end, a control capacity will remove applicable 

information and store it in a database, to which 

mishap data from models will be surveyed 

progressively. Our framework joins propelled 

equipment plan and refined control innovation into a 

reduced, solid package. The proposed strategy 

fundamentally abbreviate the reaction time of the 

mishap. 

 

II. RELATED WORK 

 

A. How Black Boxes Work 

Event data recorders are not actually black boxes but 

tiny microcomputer chip sets. In most vehicles, they 
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are part of the airbag control module, and originally 

were included to ensure airbags deployed when they 

were supposed to. 

 

Over the years, as electronics got cheaper, smaller and 

smarter, event data recorders became capable of doing 

more than simply monitoring airbags. Automakers 

realized the devices could be used to provide 

information about the seriousness of an accident, and 

if a car was being operated properly when a crash 

occurred. Based on a separate NHTSA regulation 

passed in 2012, if a vehicle today does have an event 

data recorder, it must track 15 specific data points, 

including speed, steering, braking, acceleration, 

seatbelt use, and, in the event of a crash, force of 

impact and whether airbags deployed. 

 

Depending on the automaker and car model, an event 

data recorder may capture many more functions, 

though car companies are not required to disclose 

exactly what those are. The language many use to 

explain black boxes in owner's manuals also is 

purposely general to cover technology updates and to 

save space. 

 

Put everything the devices do in an owner's guide and 

"instead of one paragraph, you'd have potentially 

another 20 or 30 pages. That really wouldn't be 

realistic," says Richard Ruth, a black box equipment 

trainer, expert witness and consultant who worked at 

Ford Motor Co. for 33 years, including a stint 

evaluating event data recorders and other safety 

equipment. "It's not going to change whether or not 

you're going to buy the car." 

 

Most event data recorders are programmed to record 

data in a continuous loop, writing over information 

again and again until a vehicle is in a front-end 

collision or other crash. When an accident occurs, the 

device automatically saves up to 5 seconds of data 

from immediately before, during and after an incident. 

 

Today, practically every major automaker selling cars 

in the United States builds event data recorders into 

new vehicles. The exceptions are Volkswagen (which 

auto industry watchers say is preparing for the 

NHTSA regulation to kick in), Ferrari and Maserati. 

Traffic accident analysis consultant Harris Technical 

Services maintains a list of car makes and models from 

1994-2014 with event data recorders. 

 

The NHTSA rule, which the agency has been working 

on for years, was supposed to take effect September 1, 

2014. However, auto industry insiders say the agency 

is still reviewing more than 1,000 comments it 

received about the proposed regulation, making that 

implementation date unrealistic. A NHTSA 

representative declined to comment on the delay. 

 

B. Getting Black Box Data 

Black box data is difficult and expensive to get to, and 

interpreting it takes special training. Extracting the 

data after an accident involves using a data-retrieval 

tool kit that consists of hardware, software and a cable 

that plugs into a car's on board diagnostics port. That 

is the same port mechanics use to identify engine 

problems and insurance companies tap as the basis for 

use-based insurance policies. Crash data retrieval tool 

kits are not cheap, running $2,000-$10,000 and up, 

not including training costs. 

 

It follows that since drivers own their cars or trucks, 

they own data the vehicles generate, including black 

box data. But because it's so difficult and costly to 

extract, it's virtually impossible for average car owners 

to do it on their own — assuming that they even want 

to. 

 

Who else can access the information is a point of 

contention. Automakers would like the right to access 

the information for numerous reasons including safety, 

to make sure systems work the way they should and 

to check for defects. Other parties that want a black 

box's car crash data can include police and other law 

enforcement agencies that are investigating an 
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accident, insurance companies looking into a claim, 

lawyers representing parties in car-crash lawsuits and 

accident reconstruction consultants working for any 

of the above. 

 

In states with no black box laws on the books, "state 

troopers could get the data without a subpoena if 

there was a fatality," says Tom Kowalick, a self-taught 

black box expert who chairs an event data recorder 

standards working group that's part of the Institute of 

Electrical and Electronics Engineers. Kowalick also 

wrote some of the black box information on the 

NHTSA Web site. "If they want to grab it, there's 

nobody saying they can't." 

 

To rectify that situation, 15 states have passed EDR 

regulation over the past decade. Under the theory that 

car owners have privacy rights, many of the state laws 

require automakers to notify new-car buyers that 

vehicles contain black boxes, such as in the owner's 

manual. State laws also spell out the conditions under 

which police or other parties can obtain EDR 

information without an owner's consent, such as with 

a court order; for dispatching emergency personnel; 

diagnosing, servicing or repairing the vehicle; or 

probable cause in an accident. The National Council 

of State Legislatures maintains an updated list of state 

EDR laws. 

 

Black boxes have become a battleground in states such 

as California, where earlier this year, insurance 

companies and automakers lined up on opposite sides 

of a black box data protection bill that would have 

required automakers to let car owners block or opt out 

of recording vehicle information. The bill didn't make 

it out of the state Senate Transportation Committee 

after heavyweights including the Alliance of 

Automobile Manufacturers opposed it. 

 

Earlier in 2014, two U.S. senators introduced a 

bipartisan bill that would provide some of the same 

protections on a national level. The Driver Privacy 

Act explicitly states that a black box's data can't be 

retrieved by anyone other than vehicle owners 

without their consent and protects any personally 

identifiable information. By April 2014, the bill had 

collected 23 co-sponsors and been approved by the 

Senate Commerce Committee. As of July 2014, 

however, no further action had been taken. 

 

 

III.  METHODOLOGY 

 
In this proposed work, a novel technique for mishap 

recognition framework used to follow the vehicle 

utilizing GSM and GPS innovation. In this framework, 

we utilized temperature sensor, liquor sensor, speed 

sensor, microcontroller, LCD and GPS module GSM 

module at whatever point the vehicle will begin, as of 

now the whole sensor will be in dynamic mode and 

afterward begin to peruse the parameter in along these 

lines, the whole sensor will screen the vehicle 

execution. Since the control unit gets every one of the 

information from the sensor and then demonstrate all 

the parameter esteem on LCD at once. In this 

framework, the core of the proposed framework is a 

microcontroller. The whole fringe sensor associated 

with the microcontroller. Preferably, framework will 

peruse the distinctive parameters like temperature, 

speed, liquor rate present in the vehicle and 

persistently show on LCD. In this framework, we 

likewise embed memory card which is associated with 

the microcontroller of the system, will spare the 

information of each parameter. At the point when the 

mishap happened, at that point, the specific area of this 

occurrence will follow by utilizing GPS innovation. 

On identifying mishap this framework will get the 

present area to facilitate from GPS module. The GSM 
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module will send the alarm message to the injured 

individual relatives to predefine contact number in the 

meantime memory card should store the resend 

information which could be recouped at 

administration station for helping insurance agencies 

with their vehicle crash examination. at administration 

focus, memory card will be associated with PC to 

peruse every one of the information put away in it. 

 

IV. CONCLUSION 

 

The main purpose of our project is to develop a 

prototype of black bpox for vehicle diagnosis that can 

be installed into any vehicle .This prototype can be 

designed with minimum number of circuits. This can 

contribute to construct safer vehicles, can monitor the 

driving skills of the driver, improving treatment for 

crash victims, helping insurance companies with their 

vehicle crash investigations, and enhancing road 

statusin order to decrease the death rate. 
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ABSTRACT 

 

Today’s construction industry is growing rapidly at its own pace, new materials are being explored and are 

being used along with conventional material. The conventional material basically include cement, sand 

aggregate and water which form a homogenous mix called concrete. It is one of the most popular construction 

materials. Due to this fact, the construction industry is always trying to increase its uses and applications and 

improving its properties, while reducing cost. In general, concrete has low tensile strength, low ductility, and 

low energy absorption.  Efforts been made by various researchers all over the world to recycle or reuse the used 

non-biodegradable material in construction industry such as fly ash, rise husk, plastic bottles and shredded 

rubber.  In the present paper, efforts have been made to modify the property of concrete by using waste tyre 

rubber. The proportion of the ingredients such as cement, sand and aggregate is partially replaced by the use of 

tyre rubber of suitable sizes. It is found that with the use of tyre rubber, there is no increase in compressive 

strength but flexural strength and resilience of concrete is enhanced. Such concrete may be used in the 

construction of load bearing structures and road construction.  

Keywords : Tyre Rubber, Concrete, Compressive Strength, Flexural Strength. 

 

I. INTRODUCTION 

 

It is estimated that more than 250 million scrap-tires 

weighing more than 3 million tons are produced in 

the India each year, this quantity is in addition to the 

more than 300 million scrap-tires that are stockpiled 

already. Those stockpiles represent a severe fire risk 

due to lightning, combustion, or just plain carelessness. 

They also pose other health hazards including diseases 

due to rodent and mosquito infestation and pollution 

to land, water, and air. Most landfills are refusing to 

take anymore tires due to the fact that they are 

harmful to the environment and are not bio-

degradable. New means of disposal or recycling must 

be used. Aside from tire derived fuel, the most 

promising use of recycled tires is in engineering 

applications.  A tire is a composite of complex 

elastomer formulations, fibers and steel/fiber cord. 

Rubber is the principal element of tire, making up 

about 85% of the tire where both synthetic and 

natural rubbers may be used. Natural rubber is an 

elastic hydrocarbon polymer which occurs as a milky 

colloidal secretion in the sap of several varieties of 

plants. Rubber can also be produced synthetically, as a 

thermoset polymeric material in which individual 

monomer chains are chemically linked by covalent 

bonds during polymerization. 
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Today’s construction industry is growing rapidly at its 

own pace, new materials are being explored and are 

being used along with conventional material. The 

conventional material basically include cement, sand 

aggregate and water which form a homogenous mix 

called concrete. It is one of the most popular 

construction materials. Due to this fact, the 

construction industry is always trying to increase its 

uses and applications and improving its properties, 

while reducing cost. In general, concrete has low 

tensile strength, low ductility, and low energy 

absorption. Concrete also tends to shrink and crack 

during the hardening and curing process. These 

limitations are constantly being tested with hopes of 

improvement by the introduction of new admixtures 

and aggregates used in the mix. One such method may 

be the introduction of rubber to the concrete mix. It is 

a perfect way to modify the properties of concrete and 

recycle rubber tires at the same time. Though, number 

of researchers have used many recycled products so as 

to manufacture the concrete without affecting the 

original strength and also enhancing the property of 

conventional concrete. Decades ago, Metropolitan city 

like Bangalore constructed roads by using plastic as a 

waste material and used it along with concrete. Fly 

ash, pulverised rise husk and other industrial wastes 

are various materials where researchers successfully 

proved that the use of such material enhance the 

property of the concrete, along with that issue of 

pollution can be avoided.  Figure 1 shows the 

stockpiled tyre rubber on site and small chips of such 

tyre rubber.  

 

 
Fig. 1 Stockpiled tyre 

 

Rubber in tyre acts as a gripping source between two 

surfaces and enhance the shock resisting capacity in 

vehicles and conveyor belts in industries. Same 

phenomenon is found to be observed in the concrete, 

when cement, sand and aggregate is partially replaced 

by shredded tyre in pieces.  

 

II. LITERATURE REVIEW: 

 

The performance of concrete that contains rubber 

aggregate made from used tyres has been studied since 

the early 1990s. Waste-Tyre rubber is one of the most 

significant environmental hazards worldwide. Because 

of the increase in auto mobile production, there is a 

need to properly dispose the vast amounts of used 

rubber tyres. Available sites for waste disposals are 

rapidly depleting. The increasing amount of waste 

tyres worldwide makes the disposition of tyres a 

relevant problem to be solved. Efforts are being made 

to discover the prospective use of waste-tyre rubber in 

construction technology. Some of the prominent 

literature reviews being studied so far are as follows. 

 

Eshmaiel Ganjian, Morteza Khorami and Ali Akbar 

Maghsoudi (2009)  

They carried out extensive research on the 

performance of concrete mixtures considering, 5%, 

7.5% and 10% of discarded tyre rubber as aggregate 

and cement replacements was investigated. Two sets 

of concrete specimens were made. In the first set, 

different percentages by weight of chipped rubber 

were replaced for coarse aggregates and in the second 

set scrap-tyre powder was replaced for cement. 

Selected standard durability and mechanical test were 

performed and the results were analysed. The 

mechanical tests included compressive strength, 

tensile strength, flexural strength and modulus of 

elasticity.  The durability tests included permeability 

and water absorption. The results showed that with 

up to 5% replacement, in each set, no major changes 

on concrete characteristics would occur, however, 

with further increase in replacement ratios 

considerable changes were observed. 
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N Segre and Joekes (2000) carried an extensive 

experimental analysis on the surface modification of 

powdered tire rubber to increase its adhesion to 

cement paste. The particles were surface-treated with 

NaOH saturated aqueous solutions for 20 min. 

Scanning electron microscopy , water absorption, 

density, flexural strength, compressive strength, 

abrasion resistance, modulus of elasticity and fracture 

energy measurements were performed using test 

specimens (water/cement ratio=0.36) containing 10% 

of as-received or 10% of NaOH-treated rubber. The 

results of fracture energy and flexural and 

compressive strength show that the addition of rubber 

particles improves the toughness and reduces the 

porosity of the specimens. Electron microscopic 

examination show that the NaOH surface treatment 

enhances the rubber–matrix adhesion. The use of thus 

treated tire rubber particles, as addition, instead of a 

coarse aggregate, in cement-based materials is 

promising for applications such as driveways or in 

road construction. 

Raghavan, et.al (2011) carried out an investigation to 

determine workability and mechanical properties of 

mortar containing shredded automobile and truck 

tyres. Two different shapes of rubber particles were 

used as constituents of mortar: (1) granules about 2 

mm in diameter, and (2) shreds having two sizes 

which were, nominally, 5.5 mm×1.2 mm and 10.8 

mm×1.8 mm (length×diameter). The geometry of the 

rubber particles influenced the fracture behaviour of 

rubber-containing mortar. The addition of rubber led 

to a decrease in flexural strength and plastic shrinkage 

cracking of mortar. The crack width and crack length 

due to plastic shrinkage were reduced for mortar 

containing the 10.8×1.8 mm rubber shreds compared 

with a mortar without shreds. The rheological 

properties of the mortar containing rubber shreds 

were comparable to those of a mortar without rubber 

and yielded lower plastic viscosity than a mortar 

containing 25.4 mm×15 μm (length×diameter) 

polypropylene fibres. The alkaline stability of rubber 

in mortar was also evaluated by immersing rubber 

shreds in NaOH and Ca(OH)2 solutions for 4 mon and 

the results showed that there is less than 20% change 

in stress and strain value. They suggested that 

automobile and truck tyres can be recycled by 

shredding and incorporating them into mortar and 

probably concrete for certain infrastructural 

application. 

Sang S, Hajirasouliha I and pilakoutas K (2011) 

investigated the potential of incorporating recycled 

rubber tyre chips into Ordinary Portland Cement 

(OPC) concrete. Workability, strength and durability 

properties of concrete incorporating rubber tyre chips 

as a partial replacement for the coarse aggregate in the 

concrete is presented in paper.  Plain rubber aggregate 

and rubber aggregate coated with cement paste were 

used. The results showed that concrete incorporating 

rubber aggregate has lower workability and unit 

weight and exhibited a notable reduction in 

compressive strength. However, the rubberised 

concrete did not exhibit a typical failure mode of plain 

concrete and a beneficial effect on flexural strength 

was observed.  

Bignozzi M and Sandrolini, F. (2006) investigated 

rubberised self-compacting concrete was prepared 

containing different amounts of untreated tyre waste 

and their mechanical and microstructural behaviour 

are investigated and discussed in this paper. The fresh 

and hardened properties of such materials are 

compared with those of a typical reference 

formulation of self-compacting concrete. A 

comparison of the obtained compressive strengths 

with literature data confirms that self-compacting 

technology helps binding rubber phases. 

 

Azevedo F, Pacheco T, Jesus C, Barroso, J and Camoes 

A. (2012)  

They carried out study on fly ash and metakaolin by 

replacing partial cement. The durability performance 

was assessed by means of capillary water absorption 

and resistance to sulphuric acid attack. The results 

show the existence of a synergetic effect between fly 
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ash and mextakaolin that minimizes the strength loss 

associated to the use of rubber waste. Results also 

show that is possible to use rubber waste up to 15% 

and still maintain a high resistance to acid attack. The 

mixes with 45% fly ash and 15% metakaolin show a 

much higher resistance to sulphuric acid attack than 

the reference mix independently of the rubber waste 

content.  

 

Aiello M, Leuzzi G, Centonze A and Maffezodi A. 

(2009) contributed on the use of of granulated rubber 

and steel fibres recovered from waste tyres in 

concrete. In particular, the concrete obtained by 

adding recycled steel fibres evidenced a satisfactory 

improvement of the fragile matrix, mostly in terms of 

toughness and post-cracking behaviour. As a 

consequence recycled steel fibres reinforced concrete 

appears a promising material for both structural and 

non-structural applications. In the present paper 

results obtained by the experimental work performed 

up to now are reported. In order to evaluate the 

concrete-fibres bond characteristics and to determine 

the critical fibre length, pull-out tests were initially 

carried out. Furthermore compressive strength of 

concrete was evaluated for different volume ratios of 

added RSF and flexural tests were performed to 

analyze the post-cracking behaviour of RSFRC. For 

comparison purposes, samples reinforced with 

industrial steel fibres (ISF) were also considered. 

Satisfactory results were obtained regarding the bond 

between recycled steel fibres and concrete; on the 

other hand compressive strength of concrete seems 

unaffected by the presence of fibres despite their 

irregular geometric properties. Finally, flexural tests 

furnished in some cases results comparable to those 

obtained when using ISF as concerns the post-

cracking behaviour. 

Bravo M, Brito J (2012).understood the problems 

associated with dumping of used tyres, which 

ultimately led to the development of various uses for 

this industrial waste. The performance of concrete 

that contains rubber aggregate made from used tyres 

has been studied since the early 1990s. Past research 

has dealt mainly with the mechanical characteristics 

of this type of concrete. This research assessed the 

performance of CTA in terms of durability. Tests for 

shrinkage, water absorption by immersion and 

capillarity, carbonation and chlorides penetration 

resistance were performed. Concrete mixes were 

produced in which 5%, 10% and 15% of the volume 

of natural aggregate (NA) were replaced by aggregate 

derived from used tyres (TA). The fine and coarse 

aggregate were replaced both separately and 

simultaneously. This research also examined the 

influence of the rubber grinding process. Some 

concrete mixes were therefore made with 

mechanically ground aggregate and others with 

aggregate produced by cryogenic technology. 

Snelson D, Kinuthia, J, Davies P, Chang S (2009) 

carried out an investigation to establish the physical, 

mechanical and chemical characteristics unprocessed 

pulverised fuel ash waste tyres from a former landfill 

site, determined the suitability of the fly ash and/or 

tyres in road construction (embankment and 

pavement) and also in concrete to be used in the 

construction of the proposed highway. This paper 

reports on concrete-based construction using various 

levels of fly ash as partial replacement for Portland 

cement (PC), and shredded waste tyres (chips 15–

20 mm) as aggregate replacement were subjected to 

unconfined compressive strength tests to establish 

performance, hence, optimising mix designs. Strength 

development up to 180 days for the concrete made 

with PC–PFA blends as binders (PC–PFA concrete), 

with and without aggregate replacement with tyre 

chips, is reported. It has been concluded that the 

above concrete do not have sufficient early strength, 

but it tends to improve at the age of longer curing. 

The lower earlier strength shows that such concrete 

may not be used for low to medium strength 

applications such as blinding, low-strength 

foundations, crash barriers, noise reduction barriers, 

cycle paths, footpaths and material for pipe bedding. 
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Meddah A, Beddar M and Bali A (2014). Carried out 

an extensive study which aims to experimentally 

investigate the possibility of using shredded rubber 

tire in concrte. The rubber particles are added to 

mixes as a partial replacement by volume of some 

parts of natural crushed aggregates. Unit weight, 

mechanical properties, modulus of elasticity and 

porosity are evaluated and compared according to the 

rubber content in the concrete mix. The effects of 

compaction energy and roughness of rubber surfaces 

are also studied. The results obtained showed that the 

inclusion of rubber particles in concrete mixes will 

change their characteristics in fresh state as well as 

hardened state. Even though the mechanical 

properties decrease when rubber content in the mix is 

increasing, it should be noted that it is possible to use 

rubber particles in low traffic pavements project. In 

the other hand, rubber particles may improve some 

desired technical characteristics such as; porosity, 

ductility and cracking resistance performance. Further 

they concluded that In addition to that, it may be 

more environmentally efficient to use rubber 

aggregates in concrete, because this helps to remove 

some parts of these wastes and protect the 

environment. The performance of such mix with 

shredded rubber additions can be improved by 

modifying the roughness of rubber particle surfaces, 

when the optimal rubber content depends on 

technical requirements and the destination of project. 

III. 4. CONCLUSION: 

 

Tremendous research and investigation on the use of 

waste tyre rubber in an concrete by replacing cement, 

sand, aggregate is a field of interest for many 

researchers. From the study of literature review, it has 

been concluded that optimal use and proper roughness 

of rubber influences the mechanical properties of 

concrete. Such concrete may not be used for 

important construction work where loading is very 

high. It finds its application in the use of light loading 

construction such as roads where there is light traffic 

or in foundation where much strength is not required, 

which ultimately helps in waste management thus 

controlling the hazardous damage from stockpiled 

tyre rubber. 
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ABSTRACT 

 

In present scenario, the Indian Ministry Road Transport and Highways has been relentlessly promoting 

sustainable development to achieve both economic growth and a good living environment for future 

generations. Given that the provision of infrastructure and buildings is indispensable to support local economic 

development, the construction industry will increasingly play a vital role in shaping a sustainable environment 

for the residents of India, especially Nagpur. However, the construction industry has long been confronted with 

its adverse impacts on the environment by generating many waste materials and consuming substantial 

quantities of natural resources. Moreover, the lack of natural resources has resulted in a strong dependency on 

importing natural aggregates from overseas. Thus, there is an urgency regarding the divergence of waste 

materials away from the Landfill area and to source alternative materials to replace natural aggregates. As an 

important component of the sustainable development trend, the use of recycled waste materials in construction 

applications is a method to enhance resource efficiency.To realize the beneficial use of C & D material, an in-

depth study was conducted to evaluate its use in road construction using PLAXIS 2D. This software 

accomplishes to analyse the effect of cyclic loading on construction and demolished waste underneath the rigid 

pavement in static, dynamic and applying geogrid as well. This dissertation report paraphrases the inclusion of 

sub base material as C&D waste beneath the rigid pavement to dwindle the settlement of it. The static and 

dynamic analysis of rigid pavement incorporating geogrid has been studied to find the effect over it with the 

help of PLAXIS 2D. Several models have been analysed in PLAXIS 2D with various loading from IRC 58:2002 

and IRC Class AA Loading. The temperature check is also studied for the existing ongoing Roads in Nagpur 

Region. The result from study shows that the stresses developed at higher temperature 

Keywords: PLAXIS 2D, RCC Pavement, Geogride, C & D waste 

 

I. INTRODUCTION 

 

Latterly, road pavements, valuing the environmental 

perspective and seeking to terminate all long term 

impacts (economic, social, environmental, or other) of 

this type of investments, the great magnitude for the 

economic development of the Country. The 

sustainable development concept has been subjected 

to various construe. The term ‘‘sustainability’’ at the 

present time is applied now a days commonly to 

almost every facet of life, in the reference of human 

sustainability on Earth, it is being increasingly used, 

giving special focus about the causes of global 

warming and climate change in atmosphere. 

‘Brundtland Report’ ’states that the development 

  

‘‘meets the needs of the present without 

compromising With the ability of future generations 

for meeting their own needs’’. Conservation of the 

rapidly diminishing natural resources and 
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preservation of the environment are to be the nucleus 

of sustainable development. On environment there is 

consequent effect of any activity, viz., and road 

pavement construction. A structure consisting of 

superimposed layers of processed material layed above 

the natural soil sub-grade is the road pavement, and 

its primary function is to distribute the applied load 

by vehicles on it to the subgrade. 

 

The pavement structure should be provided with the 

properties like adequate skid resistance, acceptable 

 

Riding quality of surface, favourable light 

reflecting characteristics, and low noise pollution. 

The ultimate aim is to ensure that the transmitted 

stresses due to Wheel load are sufficiently reduced, 

so that they will not exceed bearing capacity of the 

subgrade. 

 

The flexible pavement consists of layers with 

highest quality materials near surface and its 

suitability depends upon the aggregate interlock, 

particle friction and cohesion. The bituminous 

pavement is example of flexible pavement. The 

examples of rigid type of pavements are the 

concrete pavements, these are made with the help 

of Portland cement, they have high modulus of 

elasticity because of its rigidity, and tends to 

distribute the applied load over the wide spread 

area of the soil beneath it. 

 

Until last two decades, landfill was considered as 

the low cost and efficient method of C&D waste 

management in Nagpur. But land filling is 

considered to be undesirable due to environmental 

and ecosystem hazards. Most of the landfills are 

now days are at the end of completing their full 

capacity due to construction of basement oriented 

buildings. 

 

Now a days the existing bitumen roads are being 

replaced by RCC pavements because the lifespan of 

the road is more than and periodical maintenance 

cost is very low. The major problem faced during 

the replacement of RCC road are such as 

settlement, cracks, corner stresses, undulation, 

traction force, etc. therefore a vast analysis would 

be required for such RCC road. 

 

 
Figure 1 

 

1. Defects in RCC road:- 

cracks, settelemts, undulations, cornerstress. The 

above problems occur due to many reasons such as 

improper design ,heavy load etc. 

 

 
Figure 2 

 
Figure 3 
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Figure 4 

 
Figrue 5 

 

II. LITRETURE REVIEW 

 

Auxi Barbudo et al. reviewed that Construction and 

Demolition Waste is a priority waste stream in the 

European Union. Currently, the production of CDW 

in Spain is around 20 million tons (430 kg/habitant 

year). The Waste Framework Directive requires 

Member States to recycle 70% of CDW before 2020. 

Recycled aggregates (RA) which are obtained from the 

CDW conveniently treated in recycling plants, can be 

used in civil engineering and building works. The 

recycling rate in Spain is approximately 40%, very far 

from recycling rates in other countries such as the 

Netherlands, Denmark and Germany that exceed the 

recycling rate of 80%. This work is extracted from 

“Catalogue of pavements with recycled CDW 

aggregates (CRA)”, redacted with the aim of 

promoting the use of recycled materials in roads in the 

framework of a sustainable perspective and immersed 

in the future policies of the European Union. 

 

Kamal H. Khayat, Seyedhamed  Sadati  reviewed that 

the research is to evaluate the feasibility of using 

high-volume recycled materials for concrete 

production in rigid pavement. The goal was to replace 

50% of the solids with recycled materials and 

industrial by-products. The performance of concrete 

mixtures made with different fine and coarse recycled 

concrete aggregate (RCA) contents and binder types 

was investigated. Both single-layer rigid pavement 

and two-lift concrete pavement (2LCP) were 

considered. The investigation highlighted in this 

report evaluates the feasibility of developing concrete 

mixtures with high volume of recycled materials for 

the construction of sustainable rigid pavement. The 

goal of the project is to replace 50% of the cement and 

virgin aggregate with SCMs and RCA. 

 

Dr. Pandu Kurre et al. reviewed that Several Instances 

That Pavement Performance Is Greatly Affected By 

The Usage Of Poor Quality Of Soil Subgrade Which 

Causes Severe Damage And Distress. With The 

Growing Tendency To Utilize Marginal Soils, There 

Arises The Need To Understand The Fundamental 

Behavior Of The Materials In Order To Make Suitable 

Amendments In Design Parameters, Especially In The 

Subgrade Construction Of Pavements. This Paper 

Presents The Shear Strength Behavior Of Geotextile 

Reinforced Marginal Soil Without And With Cement 

Modification And Compares Its Performance With 

That Of Conventional Soil Subgrade (Gravel). The 

Study Revealed That The Cement Modified Marginal 

Soil Has Become Non-Plastic With Its Performance 

Close To That Of Gravel Subgrade. 

  

III. METHODOLOGY 

 

Material Testing 

Construction and demolition waste:- Construction and 

demolition waste is generated from construction 

industries/structures; whenever the structure is 

demolished C&D waste is generated. It consist of 

concrete, steel, tiles, wood, bricks, plastic, etc. the 

composition of the C&D waste depends upon its 
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structure. It is said that there is no adequate or 

satisfactory data for accessing to the amount of waste 

material generated in Nagpur. 

 

This is because there is no separate regulatory 

framework for handling the C&D waste management 

within the city, as it is considered in the solid waste 

management. Due to which it is getting difficult to 

access the information of to handle the construction 

and demolition waste material. As a report prepared 

by ministry of environmental and forest in 2008 

determining that 0.35 million tons per day of waste 

material is generated in the country. On these basis 

200 million tons MSW is produced annually. 

 

 
Figrue 6 

Table 1 

 
Sr. no. 

 

Components of C &D waste 
 

(%) TIFAC 

1. Soil/ sand/ aggregate 36.0 

2. Bitumen 2.0 

3. Steel 5.0 

4. Concrete 23.0 

5. Wood 2.0 

6. Others 1.0 

 

Particle size Distribution 

Sieve analysis test is performed to know the different 

size of particle present during the test. This is 

commonly used in civil engineering to assess the 

particle size distribution curve of a granular material 

by allowing the material to pass through a series of 

sieves of progressively smaller mesh size and weighing 

the amount of material that is stopped by each sieve as 

a fraction of the whole mass 

 

 
Figure 7 

Direct Shear Test 

A direct shear device measuring 60 mm x 60 mm x 60 

mm depth was used for testing of the C & D waste. In 

the direct shear tests, the upper half is fixed to the 

frame of the apparatus. Whereas the bottom half can 

be moved relative to the top half with the assistance of 

an actuator controlled by an electric motor, thus 

shearing the soil specimen along the horizontal failure 

plane. In this study, a rigid steel plate was used as the 

loading plate, which applied 1.1 kPa itself to the test 

sample. The direct shear test device is capable of 

applying a vertical and shear force of up to 100 kN. 

The normal force applied on the rigid plate and shear 

force exerted during shearing were measured with the 

help of two load cells. The data were collected with a 

computerized data acquisition system. 

 

The samples used for the direct shear tests were 

prepared by adding the corresponding optimum 

moisture contents to the dry materials and thoroughly 

mixing the material. The samples were then 

compacted in the shear box in three layers to the 

maximum dry density achieved from modified 

compaction test. The compaction process was carried 

out by using a small vibratory compactor. 
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Before the compaction of samples in the shear box, 

the upper and lower boxes of the shear box were 

assembled by keeping the two alignment pins in place 

to ensure that the upper and lower halves are aligned 

properly. The total weight of material to be filled in 

the shear box is computed based on volume of the 

shear box and the maximum dry density of the 

material obtained from compaction tests. 

  

Unconfined Compression test 

Unconfined Compression Strength (UCS) test is one of 

the most common and simplest tests that can be 

carried out utilizing minimum laboratory facilities. It 

is commonly used as a key design index parameter for 

estimating the stiffness of pavement material used in 

mechanistic pavement design methods. This test 

includes the application of an axial vertical load 

through loading platens, using strain-control or stress- 

control conditions, to a cylindrical sample of laterally 

unconfined soil. The unconfined compressive strength 

(UCS) is defined as the maximum unit stress obtained 

from monotonic load testing. In this investigation, the 

UCS tests were undertaken on the C&D waste samples 

after the samples were taken from demolished 

materials with the core cutter sampler. The UCS 

specimens were prepared as a split mould of 50 mm 

diameter and 100 mm in height. 

 

Table 2 

SAMPLE 1 SAMPLE 2 SAMPLE 3 

0 0 0 0 0 0 

0.15 0.05 0.15 0.035 0.15 0.015 

0.3 0.08869 0.3 0.078 0.3 0.0684 

0.6 0.3455 0.6 0.3455 0.6 0.3455 

0.9 0.58629 0.9 0.521 0.9 0.5111 

1.2 0.8745 1.2 0.8745 1.2 0.8745 

1.5 1.121 1.5 1.00121 1.5 1.1 

1.8 1.213 1.8 1.2232 1.8 1.213 

2.1 1.32 2.1 1.411 2.1 1.32 

2.4 1.456 2.4 1.5232 2.4 1.456 

2.7 1.621 2.7 1.688 2.7 1.621 

3 1.7123 3 1.67 3 1.7423 

3.3 1.5654 3.3 1.5654 3.3 1.55213 

3.6 1.37444 3.6 1.37444 3.6 1.37444 

3.9 1.07731 3.9 1.07731 3.9 1.07731 

4.2 0.93524 4.2 0.93524 4.2 0.821 

4.5 0.78787 4.5 0.6741 4.5 0.71 

 

 

 
Figure 8 

 
Figure 9 
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Figure 10 

 

Properties of Material 

Table 2 

Sr. no. Soil Sub-

base 

C&D 

C 12 0 0 

Ø 26 41 43 

E 30000 

kPa 

30000 

kPa 

30000 

kPa 

Poisson’s 

Ratio 

0.3 0.4 0.5 

 

Analysis by Plaxis 2D 

Plaxis is finite element software developed at the 

Technical University of Delft for Dutch Government. 

Initially, it was intended to analyze the soft soil river 

embankments of the lowlands of Holland. Soon after, 

the company Plaxis BV was invented, and the 

program was extended to cover a broader range of 

geotechnical issues. The Plaxis program started at 

Delft University of Technology in early 1970’s when 

Peter Vermeer started to do a program of research on 

finite element analysis on the design and construction 

of Eastern Scheldt Storm-Barrier in Netherland. 

 

Initial finite element code was developed to calculate 

the elastic-plastic plane using six-nodded triangular 

elements. In the year 1982 Rene DeBorst under the 

supervision of Pieter Vermeer, performed his master’s 

program related topic on the analysis of cone 

penetration test in clay. The study of axisymmetric led 

to the existence of Plaxis. The study was on six- 

nodded triangles in the element. This 15 – noded 

triangle was developed thus increasing the number of 

nodes in the element. The usage of 15-noded triangle 

is the simplest element for any analysis in 

axisymmetric. 

 

Then the experts De Borst and Vermeer implement 

the 15-noded triangle in Plaxis thus solving the 

problem of cone penetrometer. The development of 

Plaxis proceeds with the problem to solve the soil 

structure interaction effects. This led to the study on 

beam element by Klaas Bakker under the supervision 

of Pieter Vermeer. The outcome of the experiment 

using beam element was applicable to flexible 

retaining wall and later application to the analysis of 

flexible footings and rafts. 

 

Baker’s work formulated the implementation of 5- 

noded beam element in Plaxis (Bakker et al (1990), 

Bakker et al (1991)). The 5- nodded beam element is 

compatible to the 15-noded triangular elements (has 5 

nodes).Baker’s work was novel for the invention of 

hybrid method introducing the displacement of 

degree-of –freedom to the element behaviour. The 

lack of degree of freedom has made solution to reduce 

the number of variables thus simplified the element. 

 

 

 Analysis without C&D 

waste in the subbase:- 

 
Figure 11. Numerical modeling 
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Figure 12. Mesh generations 

 
Figure 13.Vertical displacement of sub base 353.16 kN 

Max deformation = 4.00 mm 

C&D with Geogride 

 
Figure 14. Application of Geogrid of axial 

stiffness of 900 kN/m for tandem loading of 353.16kN. 

 

 
Figure 15. Settlement of 2.4 mm occurs with impact 

loading of 353.16 kN of Tandem loading 

 

IV. RESULT AND DISCUSSION 

 

As we can see that the using C&D in the sub base the 

amount of settlement is very much less so this will 

increase the life of pavement. 

  

 
 

Figure 16. Vertical displacement of sub-base with 

using geogrid and C&D waste combined. 

 

V. CONCLUSION 

 

Concrete aggregate or demolished waste can be used 

as base and sub-base materials, in place of crushed 

stone aggregate for supporting a concrete pavement 

system. The compaction of recycled concrete 

aggregate is the same as that of crushed stone 

aggregate and gravel. The stability and the shear 

resistance of recycled concrete aggregate in dry 

conditions are higher than those of gravel and equal to 

or better than those of crushed stone aggregate. 
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Breakage of aggregate particles increases in severity 

from gravel to recycled concrete aggregate. 

A comprehensive laboratory evaluation of the 

physical and shear strength characteristics of six C&D 

materials was undertaken using results from gradation, 

UCS, DST tests. The physical and shear strength 

characteristics of the recycled C&D materials were 

compared with the requirements for typical quarry 

materials. The shear strength parameters were 

subsequently analyzed and discussed. The following 

conclusions can be drawn on the physical properties 

and shear strength responses of the C & D materials. 

The recycled C & D materials are classified as well-

graded materials and are found to have the potential 

to be used in pavement base/sub base applications. 

Water absorption and surface roughness are found to 

control the compaction curves of the recycled C&D 

materials. 

 

Numerical modeling of the demolished waste under 

rigid pavement is done by using PLAXIS 2D. After 

intensive modeling it is clear that the settlement in 

RCC slab is under permissible limit. For axle load it is 

found 2.1 mm and after impact load the deformation 

is 4.1 mm. numerical. 

 

The use of geotextile in RCC road to wrap the 

demolished waste at the interfaces, deformation in 

slab gets reduced and which is found 2.4 mm. The 

existing RCC slab in Nagpur found safe for 35 cm 

thick, at temperature differential of 21˚C, according 

to IRC 58:2002 and IRC 58:2011. 

 

5.1 Future scope 

Road construction is a sector where measures need to 

be taken in order to reduce the energy demand and 

environmental impact, and, in particular, to reduce 

the use of raw materials cost-effectively. The APSE 

project aims to contribute to sustainable development 

by adhering to relevant EU policies and reducing the 

environmental impact associated with the 

construction of roads. It aims to this by proving 

technologies that facilitate asphalt recycling, use of 

waste and novel greener binders, all integrated 

appropriately into optimal and eco-innovative designs 

of asphalt pavements, and thereby increasing their 

commercial viability. Based on the research conducted, 

it can be concluded that potential measures with 

sound sustainability credentials, including alternative 

binders and a wide use of recycled materials 

(including reclaimed asphalt and recycled materials 

derived from construction and demolition waste), can 

be adopted for widespread application in the right 

situations. 
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ABSTRACT 

 

Fly ash is the waste generated by industries which is responsible for causing environmental as well as health 

problems due to dumping and disposal. This research describes the accessibility of using the thermal industry 

waste in concrete production as partial replacement of cement. By formulation of concrete with the use of fly 

ash as a supplementary cementitious material was tested as an alternative to conventional concrete. The fly ash 

has been replaced 50% by weight of cement for M30 mix. Concrete mixtures were produced,  tested and 

compared in terms of compressive and with the conventional concrete. These tests were carried out to 

determine the mechanical properties for the tests for compressive strength at 7 days, 14 days and 28 days taken 

at room temperature. Quarry dust is used to reduce the demand of natural sand by using quarry waste . By 

partially replacing the quarry sand with the natural sand, the effect of strength and workability of concrete has 

been studied. This paper reports the experimental study and investigated the partial replacement of natural 

sand with quarry dust. It has been found that the partial replacement of quarry dust with natural sand has a 

significant effect to enhance the compressive strength . Quarry dust has been replaced 40% with the natural 

sand.Silica fume has major impact on industries. It is an experimental study to determine the nature of silica 

fume and its impact on the properties of conventional concrete. By partially replacing the cement with silica 

fume, the strength parameters of concrete have been studied. Silica fume has been replaced by 15% of cement, 

by weight for cube. By partially replacing cement with Silica fume, investigation has been carried out and its 

effect on the important parameters of concrete such as strength and workability has been studied. It has been 

found that partial replacement with silica fume has a significant effect in the compressive strength of cubes. We 

are investigating the potential of using fly ash, quarry sand and silica fumes its effect on the strength and 

workability of concrete. Attempts for improving the properties of concrete with respect to strength and 

durability. 

Keywords: Concrete, Sand, cement, Fly Ash, silica fumes, quarry dust (QD), Compressive Strength, 

supplementary cementitious materials, Ordinary Portland cement (OPC), Partial replacement, slump cone test, 

thermal industry waste. 

 

I. INTRODUCTION 

 

Presence of waste materials in  the environment  can 

directly cause environmental problem , So the reuse of 

waste material is necessary. The Waste can be used to 

produce new products so that natural resources are 

used more efficiently and effectively. The industrial 

wastes which are dumped in the nearby land through 
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which  the natural fertility of the soil is spoiled.  Fly 

ash is the finely divided mineral residue resulting 

from the combustion of ground or thermal power 

plant e.g. Koradi plant . The utilization of waste 

materials in cement and concrete industry reduces the 

environmental problems of power plants and 

decreases electricity generation costs. Cement with fly 

ash reduces the permeability of concrete. fly ash 

contributes in a various ways like durability and 

strength and also increases the setting time of 

concrete.  The pozzolanic reaction removing the 

excessive calcium hydroxide, which  can be produced 

by the cement reaction. In the present experimental 

investigation, the fly ash has been used to study the 

effect on compressive strength on M25 grade of 

concrete. Some of the countries are facing various 

problems in the supply of natural sand . the expertise 

of the construction industry is investigating the other 

alternative in order to reduce the demand of natural 

sand . Now a days the natural river sand has became 

scarce and very costly. Hence we are forced to think 

of alternative materials .A quarry is a type of open pit 

mine in which dimension stone, rock , construction 

aggregate, riprap, sand, gravels or slate is excavated 

from ground . The quarry dust may be used in the 

pace of natural river sand fully or partially. Another 

alternative is by using quarry waste to replace the use 

of natural sand . Natural sand in many parts of the 

country is not graded properly and has excessive silt . 

On the other hand, quarry dust does not contain silt 

or organic impurities and can be produce to meet 

desired gradation and fineness as per requirement. 

Consequently quarry sand improves the strength of 

concrete. A comparatively good strength is expected 

when quarry sand is replaced  partially or fully with 

or without concrete admixtures. The particles which 

are passing through 4.75mm sieve are called as quarry 

dust. Silica fume is an ultrafine powder collected as a 

by-product of the silicon and ferrosilicon alloy 

production.. it is also known as micro silica, non-

crystalline polymorph of silicon dioxide. It’s particles 

size less than 1 micron and with an average diameter 

of about 0.1 microns, The use of silica fume as a 

pozzolana in proper quantity taken in percent can 

enhance various properties in conventional concrete 

such as cohesiveness, strength, permeability and 

durability. Silica fume concrete is appropriate in 

places where low permeability and high abrasion 

resistance are of great importance. It is also 

appropriate in such places where very high cohesive 

mixes are required to avoid segregation and bleeding. 

The main objective of this study is to find the impact 

of partial replacement of Silica fume with cement on 

the strength characteristics of concrete. 15 percent of 

replacement has been  considered for partially 

replacing cement with silica fume. M25 concrete 

grade is designed with replacement of silica fume . 

 

Ghutke & Bhandari (01)examine the Influence of silica 

fume on concrete. Results showed that the silica fume 

is a good replacement of cement. The rate of strength 

gain in silica fume concrete is high. Workability of 

concrete decreases as increase with% of silica fume. 

The optimum value of compressive strength can be 

achieved in 10%replacement of silica fume. As 

strength of 15%replacement of cement by silica fume 

is more than normal concrete. The optimum silica 

fume replacement percentage varies from 10 % to 

15 %replacement level. 

 

Alok (02) write A Research Paper on Partial 

Replacement of Cement in M-30 Concrete from Silica 

Fume and Fly Ash. Replacement levels of OPC by 

Silica Fume were 0%, 2.5%, 5%and 7.5%where 

replacement levels of Ordinary Portland cement by 

Fly Ash were 0%, 5%, 10% and 15% by weight. 1% 

super-plasticizer was used in all the test specimens for 

better workability at lower water cement ratio and to 

identify the sharp effects of Silica Fume and Fly Ash 

on the properties of concrete. Water-cement ratio was 

kept 0.43 in all cases.43.1 N/mm2 was the maximum 

compressive strength which was obtained at 

replacement level of 7.5% by weight of SF and 20% by 

weight of FA with cement.6.47 N/mm2 was the 

maximum flexural strength which was obtained at 

replacement level of 7.5% by weight of SF and20% by 
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weight of FA with cement.2.573 N/mm2was the 

maximum split tensile strength which was obtained at 

replacement level of 7.5% by weight of SF and 20% by 

weight of FA with cement. 

 

Sasikumar & Tamilvanan (03) Performed an 

Experimental Investigation on Properties of Silica 

Fumes as a Partial Replacement of Cement main 

parameter investigated in this study is M30 grade 

concrete with partial replacement of cement by silica 

fume 0%, 25%, 30%, 40% and 50%. The normal 

consistency increases about 40% when silica fume 

percentage increases from 0% to 25%.The optimum 7 

and 28-day compressive strength has been obtained in 

the 25 % silica fume replacement level. Also, the split 

tensile strength is high when using 25% silica fume 

replacement for cement. 

 

Amarkhail (04) observed Effects of Silica Fume on 

Properties of High-Strength Concrete. He found that 

up to 10% cement may be replaced by silica fume 

without harming the concrete workability. Concrete 

containing 10% silica fume replacement achieved the 

highest compressive strength followed by 15% silica 

fume replacement with a small difference. Concrete 

with 15% silica fume content achieved the highest 

flexuralstrength.10% and 15% silica fume content as 

replacement of cement were found to be the optimum 

amount for significantly enhancement of compressive 

strength and flexural strength respectively. 

 

Abdullah Anwar et al (05) their studies tell that Fly 

ash is rich in cementitious industrial wastes and has 

great potential to replace Portland cement. Their 

studies tell that 28 days compressive strength of Mix 

can be achieved with a replacement of 30% of fly ash 

with the cement. When the percentage of 

replacement is increased the water/ binder ratio gets 

reduced, thereby, increasing the compressive strength. 

 

Marthong and T.P. Agrawal(06) studied about 

compressive strength, durability and shrinkage of 

concrete and their Test results shows that, inclusion of 

fly ash generally improves the concrete properties up 

to certain percentage of replacement in all grades of 

OPC. 

Samaresh Pan (07) founded that replacements of 

cement by fly ash have resulted in considerable 

variation in the properties of fresh concrete. 

Incorporation of fly ash in concrete increased the 

cohesiveness of the mix, prevented segregation and 

resulted in reduced bleeding. Fly ash concretes have 

been found to be amiable to compaction than the 

control mixes. Higher percentages of fly ash can cause 

a change in color of the mix. 

 

Alvin Harison et al (08) conducted a peculiar study on 

the utilization of materials which can fulfill the 

expectations of the construction industry in different 

areas. In this study cement has been replaced by fly-

ash accordingly in the range of 0%, 10%, 20%, 30%, 

40%, 50%, 60% by weight of cement for M-25 mix 

with 0.46 water cement ratio. Concrete mixtures were 

produced, tested and compared in terms of 

compressive strength. It was observed that 20% of 

replacement of Portland pozzolana cement (PPC) by 

fly-ash strength is increased marginally (1.9% to 3.2%) 

at 28 days and 56 days respectively. It was observed 

that upto 30% replacement of PPC by fly-ash strength 

is almost equal to the referral concrete after 56 days. 

PPC gained strength after 56days curing because of 

slow hydration process. 

 

G.Balamurugan*, Dr.P.Perumal (09) founded that 

Concrete acquires maximum increase in compressive 

strength at 50% sand replacement by quarry sand  The 

percentage of increase in strength with respect to 

control concrete is 24.04 & 6.10 in M20 and M25 

respectively.  

 

Chitlange and Pajgade (10) It is observed that there is 

consistent increase in the strength of plain concrete 

when natural sand is fully replaced by quarry dust.  

Nanda et al. (11).The investigation proposes that the 

stone dust can be replaced up to 50% without any 
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effect on mechanical and physical properties and the 

economical saving will be 56%.  

Chandana Sukesh (2013) in his study published in the 

International Journal of Innovative Technology and 

Exploring Engineering, says that ideal percentage of 

the replacement of sand with quarry dust is 55 percent 

to 75 percent in case of compressive strength.  

 

II. MATERIALS 

 

2.1. Cement: The most common cement used is an 

Ordinary Portland Cement (OPC). The Ordinary 

Portland Cement of 53 grade confirming to IS 12269: 

2013 It constitutes only about 20 percent of the total 

volume of concrete mix; it is the active portion of 

binding medium and is the only scientifically 

controlled ingredient of concrete. 

 

Table 1. properties of cement 

Sr.no  Physical property 

of cement  

Result Requirements 

as per IS: 

12269:2013 

1. Specific gravity 3.15 3.10 - 3.15 

2. Soundness (Le 

Chatelier’s) 

9.5 10 

3. Initial setting 

time (hours, 

min) 

35min 30 min. 

minimum 

4. Final setting 

time (hours, 

min) 

178 min  600 min. 

maximum 

5. Compressive 

strength- 3 days 

26.51 

N/mm2 

27 N/mm2 

6. Compressive 

strength- 7 days 

38.49 

N/mm2 

37 N/mm2 

7. Compressive 

strength- 28 days 

52.31 

N/mm2 

53N/mm2 

 

2.2. Coarse aggregate: -The aggregate which is retained 

over IS Sieve 4.75 mm is termed as coarse aggregate. 

Locally available coarse aggregate having the 

maximum size of 20 mm was used in this work. The 

aggregates were washed to remove dust and dirt and 

were dried to surface dry condition. The aggregates 

were tested as per IS: 2386 (Part 4) - 1963. 

 

Table 2. properties of coarse aggregate 

Sr.no. Characteristics Value 

1 Color Grey 

2 Size 20mm 

3 Shape Angular 

4 Specific gravity 2.80 

2.3. Fine aggregate: - 

The aggregates most of which pass through 4.75 mm 

IS sieve are termed as fine aggregates. According to 

size, the fine aggregate may be described as coarse, 

medium and fine sands. Depending upon the particle 

size distribution IS: 383-1970 has divided the fine 

aggregate into four grading zones (Grade I to IV). The 

grading zones become progressively finer from 

grading zone I to IV. In this experimental program, 

fine aggregate was locally procured and conformed to 

Indian Standard Specifications IS: 383-1970. The sand 

was sieved through 4.75 mm sieve to remove any 

particles greater than 4.75 mm and conforming to 

grading zone II. It was coarse sand light brown in 

color. Sieve analysis and physical properties of fine 

aggregate are tested as per IS:383-1970 and results are 

shown in below Table. 

Table 3. properties of fine aggregate 

Sr.no. Characteristics value 

1 Specific gravity 2.65 

2 Bulk density(kg/m3) 1.3 

3 Fineness modulus 2.62 

4 Water absorption 0.02 

 

2.4. Water 

Water is an important ingredient of concrete as it 

actually participates in the chemical reaction with 

cement. Since it helps to from the strength giving 

cement gel, the quantity and quality of water is 

required to be looked into very carefully. Water 

cement ratio used is 0.467 for M25. 
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2.5. Fly ash: 

Table 4. properties of fly ash 

Sr. No properties value 

1. Specific Gravity 1.90-2.55 

2. Specific surface (m2/kg) 392 

3. Bulk density(gm/cm3) 0.994 

4. color 

 

Whitish grey 

 

2.6. Silica fume: 

Table 5. properties of silica fumes 

Sr. 

No. 

Physical property of Silica 

fume 

result 

1. Specific gravity 2.2 

2. Bulk density(kg/m3) 130-430 

3. Particle size(µm) <1 

4.  Fineness(m2/kg) 15000-30000 

 

2.7. Quarry sand: 

Table 6. properties of quarry sand 

Sr.no Properties values 

1. Specific of gravity  2.57 

2. Fineness modulus 2.41 

3. Density  1.85gm/cc 

4. Void ratio 0.42 

 

III. DESIGN MIX METHODOLOGY 

 

A mix M25 grade was designed as per IS10262:2009 

and the same was used to prepare the test samples. 

The design mix proportion is shown in table 

 

Table 7. Concrete Design Mix Proportion 

Sr 

N

o 

Mater

ial 

replac

e 

Concr

ete 

type 

 

Concrete Design 

Mix Proportion (By 

Weight) 

Replaceme

nt %  

W/

C 

Rat

io 

C 

(kg

) 

FA 

(kg) 

C.A

. 

(kg) 

1 Fly M30 0.5 1 1.3 3.2 50 

ash 5 0 

2 Quar

ry 

sand 

M25 
0.4

67 
1 1.5 

2.6

96 
40 

3  Silica 

fume

s 

M25 
0.4

67 
1 1.5 

2.6

96 
15 

 

3.1. Casting of Cubes 

(As per IS 516:1959) 

Standard metallic cube moulds (150*150*150 mm)were 

casted for compressive strength the specimens were 

demolded after 24 hours and subsequently immersed 

in water for different age of testing. For each age three 

specimens were tested for the determination of 

average compressive and strength.  

 

Table 8. Comparison between conventional concrete 

M25 & M30 grade with quarry sand silica fumes and 

fly ash. 

 

 

 

 

Sr. 

No 

Mate

rials 

G

ra

d

e 

Average 

compressive 

strength for  

Conventional 

Concrete 

(N/mm2) 

Compressive 

strength for 

variations 

7 

da

y 

14 

day  

28 

day  

7 

day  

14 

day  

28 

day  

1. 
Fly 

ash 

M

3

0 

19.

5 
27 

29.

7 

14.2

1 

19.6

6 

21.8

5 

2. 

Quar

ry 

sand 

M

2

5 

16.2

5 

22.

5 

24.7

5 

20.9

1 

28.9

4 

32.1

6 

3. 
Silica 

fume 

M

2

5 

16.2

5 

22.

5 

24.7

5 

20.8

5 

28.8

63 

32.0

7 
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Graph 1. Comparison between conventional concrete 

M25 grade with quarry sand and silica fumes 

 

 
Graph 2. Comparison between conventional concrete 

M30 grade with fly ash 

 

3.2 Test on Concrete Cubes 

3.2.1. Slump Cone Test:  

The concrete slump test is an empirical test that 

measures the workability of fresh concrete. More 

specifically, it measures the consistency of the 

concrete in that specific batch. This test is performed 

to check the consistency of freshly made concrete. 

Consistency is a term very closely related to 

workability. 

 

Table 9. slump of materials. 

Sr no. Materials  % Replacing Slump in 

mm 

1 Fly ash 50 150 

2 Quarry sand 40 130 

3 Silica fume 15 110 

3.2.2. Compression Test 

Test was performed on compression testing machine 

As per IS: 1199:1959. The load was applied axially 

without shock till the specimen was crushed. Results 

of the compressive strength test on concrete with and 

without varying proportions (50%) of fly ash, (40%) of 

waste marble, (15%) of silica fume replacement at the 

age of 7days, 14 days and 28 days were noted. The 

cubes were tested using compression testing machine 

(CTM). P/A = Compressive stress. Where, P = Load (N) 

and A = Area (mm2). 

 

IV. CONCLUSION 

 

Based on limited experimental investigation 

concerning the compressive &Non-Destructive test, 

the following conclusions are drawn: 

• Compressive strength reduces when cement 

replaced fly ash at higher percentage (50%). 

• Use of fly ash in concrete can save the coal& 

thermal industry disposal costs and produce a 

‘greener’ concrete for construction. 

• Concrete acquires maximum increase in 

compressive strength at 40% sand replacement 

by quarry sand.  

• According to the value of compressive strength 

collected, the value is high and it show that 

quarry dust suitable to use as sand replacement. 

All the value of compressive strength surpasses 

the minimum value of compressive strength for 

normal concrete. So, quarry dust can apply as 
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sand replacement in concrete mix for M25 

Grade in construction industry. 

• The optimum strength of cube is gain at 15% 

replacement for all 7, 14 and 28 days 

respectively. 

• The above conclusion gives clear picture that fly 

ash can be innovative supplementary 

cementitious Construction Material but it tends 

to decrease the compressive strength at high 

percent (50%) as well as quarry dust can be 

utilized in concrete mixtures as a good substitute 

for natural river sand with higher strength at 

40% replacement and silica fumes can be used as 

a partial replacement of cement with 15% 

replacement. 
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ABSTRACT 

 

Now a days we will conclude cement replace by fly ash and adding gypsum and super plasticizer with various 

percentages in the construction of concrete block pavement. As we know dumping of fly ash is the biggest issue 

now days in India in due to fly ash environmental pollution and human hazard increasing day by days. The aim 

this research is make economic and environmental friendly paver block, and solve the disposal problem fly ash. 

Keywords:  Concrete, Dust, Fly Ash, Super Plasticizer, Hardener, Compressive Strength 

 

I. INTRODUCTION 

 

Paver Block: Block paving also known as 

brick paving is a commonly used decorative method of 

creating a pavement or hard standing. The main 

benefit of bricks over other materials is that individual 

bricks can later be lifted up and replaced. A concrete 

brick has to be allowed to set. There are two basic 

types of paving blocks – concrete and clay. Concrete 

Paving Blocks: Concrete blocks are mass 

manufactured to standard sizes. This makes them 

interchangeable. Typical concrete paving blocks have 

one smooth face and one rough, although some paving 

blocks so come with reversible surfaces (can be used 

both sides). The performance characteristics of 

concrete paving blocks make it suitable for the 

heaviest duty applications, able to support substantial 

loads and resist shearing and braking forces. These 

blocks come in different colors. The colors typically 

come from metallic oxides. However, these colours 

tend to fade over a period of time, so it is helpful to 

exercise caution while selecting them. Concrete 

paving blocks are the most preferred choice for laying 

of pavements, driveways, etc. 

 

Clay Paving Blocks: Clay paving blocks (also called as 

bricks or cobbles) are generally available as typical, 

rectangular bricks, although custom shapes can be 

made for specific projects. Unlike the concrete paving 

blocks, both the surfaces of most clay blocks are fully 

useable and interchangeable. Clay bricks do not use 

any dyes to impart colour; they come in natural colour. 

Consequently, the colour of these blocks does not 

usually fade with time. Clay paving blocks are more 

difficult to cut than their concrete counterpart. The 

paving blocks are most suitable for walls or pillars. 

 

Materials utilize: Cement: As per availability of 

cement in market we have use 43 grade OPC as per IS 

code. Material Admixture :Mineral admixture are used 

to replace the OPC with various percentage to find 

strength of concrete blocks. The fly ash can be used in 

different following quantities. Aggregate: For casting 

of paver block we have use 6mm to 10mm aggregate   
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Table 1 

Sr. 

No. 

Size of 

Aggregate  

IS Code 

recommended 

 1     6 mm IS 383 

 2    10 mm IS 383 

 

1. Dust: Sand is replace from dust. Dust is nothing 

but aggregate the IS Code for dust is HS 7105. It 

has same properties like sand and hence it can be 

used as substitute  

2. Admixture: Admixture which is used in 

construction of concrete block pavement should 

be conforming to IS 9103, it is not affecting the 

property of concrete block pavement. 

3. Water: The water used in production of paving 

block should be portable and having minimum PH 

value of 7 to 8 as per IS 456. The water cement 

ratio is 0.45 

  

Results 

• Comparison of compressive strength  

Table 2 

Sr. 

No. 

   Conventional block  Fly Ash block  

 7 days(N/mm2) 7 days(N/mm2) 

1     50.83 47.22(50% fly ash) 

2     49.20 Fail (100% fly ash) 

 

II. CONCLUSION 

From experimental results we conclude that 

compressive strength of both convention as well as fly 

ash blocks are similar. Therefore fly ash paver blocks 

can replace conventional blocks.  

 

   

III. SCOPE OF THE FUTURE 

  

Fly ash is cheaply and readily available.Fly ash as 

produced on large scale it leads to attain economy. 
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ABSTRACT 

 

The reduction of CO2 emissions, large demand of fossil fuels and environmental issues are the reasons for 

studies to develop new technologies to obtain energy from biomass. More attention is being directed toward 

biological production of biogas using Anaerobic Digestion Processes. Biogas generating technology is a 

favourable dual purpose technology at present. Biogas typically refers to an odourless gas produced by 

Anaerobic Digestion (AD) of biomass using microorganisms. It has an approximate composition of 50-70% 

Methane (a combustible gas), 30-50% Carbon dioxide and other trace gases. Among other applications, the gas 

can be used for heating, cooking and electricity generation. Biogas production from anaerobic digestion is a 

promising technology for sustainable energy development.  

Keywords: Biomass, Anaerobic Digestion, Sustainable 

 

I. INTRODUCTION 

 

With rapid urbanization, the quantities of municipal 

solid waste, an important by-product of an urban 

lifestyle, is increasing at a rate faster than urbanization 

itself [1]. The proper management strategy is 

necessary to avoid the pollution caused by the 

Municipal Waste (MW). MSW contains compostable 

organic matter (fruit and vegetable peels, food waste), 

recyclables (paper, plastic, glass, metals, etc.), toxic 

substances (paints, pesticides, used batteries, 

medicines), and soiled waste (blood stained cotton, 

sanitary napkins, disposable syringes).   Solid Waste 

Management (SWM) is an organized process of 

storage, collection, transportation, processing and 

disposal of solid refuse residuals in an engineered 

sanitary landfill. It is an integrated process comprising  

 

Several collection methods, varied transportation 

equipments, storage, recovery mechanisms for 

recyclable material, reduction of waste volume and 

quantity by methods such as composting, waste-to-

power and disposal in a designated engineered 

sanitary. The frequently used procedure to control the 

MW pollution is recycling and converting the MW to 

organic amendments. Biogas can be used in place of 

fossil fuel derived energy and it is clean and 

renewable [2]. Global warming is the main problem of 

our country caused by emission of CO2 due to 

combustion of fossil fuel. Different biomass are used 

for anaerobic digestion that includes; waste water, 

sewage sludge, food waste, fruits and vegetables waste, 

municipal solid  waste, etc. Biogas production has 

multiple benefits like energy production, waste 

minimization, land filling reduction, reduction of 

pollution levels, bio-fertilizer from digestate, pure 

chemicals, and creation of green jobs. Anaerobic 

digestion (AD) is the most common method for sludge 

stabilization. Moreover, this digestion process using 

various anaerobic bacteria produces biogas including 

methane that can be an alternative source of energy. 

AD has been successfully used for sludge treatments of 
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various kinds for example sewage sludge [3]. Waste 

activated sludge [4] and cow manure [5]. However, 

very few studies have applied AD for paper sludge (PS 

treatment) [6]. However, very few studies have 

applied AD for PS treatment. Lin et al [7]. 

 

Rapid growth of population and uncontrolled and 

unmonitored urbanization has created serious 

problems of energy requirement and solid waste 

disposal. Vegetable market wastes contribute to a 

great amount of pollution; hence, there has been a 

strong need for appropriate vegetable waste 

management systems [7]. Vegetable wastes that 

comprise of high fraction of putrescibles organic 

matter cause serious environmental and health risks. 

It is known that organic waste materials such as 

vegetables contain adequate quantity of nutrients 

essential for the growth and metabolism of anaerobic 

bacteria in biogas production [8]. India produces 150 

million tonnes of fruits and vegetables and generates 

50 million tonnes of wastes per annum, Therefore it 

become necessary to develop appropriate waste 

treatment technology for vegetable wastes to 

minimize green house gas emission [9] .The process of 

digestion and production of biogas depends on the 

composition of feedstock and the fermentation 

products of the vegetable wastes. The main objective 

of this study is to employ anaerobic digestion process 

as a sustainable technology for digesting the vegetable 

wastes, produced in large amounts during harvesting, 

handling, transportation, storage, marketing and 

processing, and to provide the renewable source of 

energy as well as to reduce the potential green house 

gas emission [10]. The specific objectives are (i) to 

optimize the methane gas evolution from the 

vegetable waste. (ii) To get an understanding of the 

anaerobic digestion of the vegetable wastes under 

ambient temperature conditions by conducting a lab 

scale study and hence to investigate the biogas yield 

and the kinetics of anaerobic digestion of vegetable 

waste fed. 

 

The techniques used for the conversion of organic 

materials to biogas have been in existence for many 

years. Methane generation has been applied to 

meeting the energy needs in rural areas. In England, 

India, Taiwan, for example, methane generating units 

as well as plants using cow manure and municipal 

waste have been in operation for years. In United 

States there has been considerable interest in the 

process of anaerobic digestion as an approach to 

generating a safe clear fuel as well as source of  

fertilizer [5,6].  

 

II. ANAEROBIC DIGESTION 

 

Anaerobic digestion (AD) is a process in which 

microorganisms break down biodegradable material in 

the absence of oxygen. Anaerobic digestion can be 

used to treat various organic wastes and recover bio-

energy in the form of biogas, which contains mainly 

CH4 and CO2. Methane could be a source of 

renewable energy producing electricity in combined 

heat and power plants. 

  

III. PHASES OF ANAEROBIC DIGESTION 

 

1) Hydrolysis: Hydrolysis is a reaction with water. 

Acid and base can be used to accelerate the reaction. It 

is a process where complex organic molecules 

(cellulose, proteins and fats) are broken down into 

simple sugars, amino acids and fatty acids by an 

enzyme called hydrolase.  

 

2) Acidogenesis: The monomers formed in the 

hydrolytic phase are taken up by acidogenic bacteria 

to be further degraded into short chain organic acids, 

alcohols, hydrogen and CO2. 

 

3) Acetogenesis: In the stage acitogenic micro-

organism further break down the hydrogen and CO2 

gas to produce mainly acetic acid and organic acid and 

alcohols which are subsequently converted into 

acetate. The acetate serves as a substrate for methane- 
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forming bacteria, which grows in a synergetic 

relationship with methane forming bacteria.   

  

4) Methanogenesis: In the final stage, bacteria known 

as methanogen, convert the acetic acid into methane, 

CO2 and water under strict anaerobic conditions. A 

nutrient rich by-product, known as the digestate, is 

formed during this process. As explained, in the 

fourth and final stage of the anaerobic digestion, 

methane is formed by methanogenic bacteria, either 

by breaking down the acids to methane and CO2 or 

by reducing CO2 with hydrogen. 

 

IV. FACTORS AFFECTING YIELD AND 

PRODUCTION OF BIO-GAS 

 

1) Temperature: Temperature is one of the critical 

parameters in biogas production. Failure to properly 

control the  reaction temperature  may  lead to 

decrease  in process efficiency and indirectly affect the 

rate of reaction, the solubility of heavy metals and 

carbon  dioxide  as  well as buffering. There are three 

temperature ranges in the anaerobic digestion which 

are: 1) Psychrophilic  : 0-15˚C ,2)  Mesophilic 15-45 

˚C, 3) Thermophilic  : 45-65 ˚C .The operation in the 

mesophilic range is more stable and requires a smaller 

energy expense. The temperature between 350C to 

37o C is considered suitable for the production of 

methane. 

 

2) PH (Acidity or alkanity): Biogas production is 

greatly influenced by pH of digester contents. It is 

essentially a measure of acidity and alkalinity of a 

solution. A pH value of 7 is regarded as neutral, less 

than 7 as acidic and greater than 7 as alkaline. A too 

acidic or too alkaline environ¬ment is viewed as 

detrimental for bacterial activity. A pH between 7 and 

8.5 is optimum range for increased gas yield. 

Sometimes, it becomes necessary to bring the pH 

value to a desired range which can be done by 

introducing additives. 

 

3) Loading rate: Loading rate normally expressed as 

amount of waste materials fed per unit volume of 

digester capacity is an important parameter that 

affects gas yield. Pretreatment of feed was identified 

as one of the contributing factor for increasing the 

biogas yield. If the loading rate is too high, pH of the 

digester content tends to fall due to its becoming 

acidic, results in inability of micro-organisms to 

biodegrade all feed materials. 

  

4) Salinity:  The effect of salinity on biogas yield have 

negative impact on gas output. The final biogas 

generation might be strongly inhibited, rather than 

hydrolysis, VFA formation and acetate production, 

due to salinity. 

 

5) Carbon nitrogen ratio: For the efficient gas 

generation it is necessary to maintain C/N ratio within 

desired range. Organic solid  wastes  mostly  

comprised  of  protein,  starch  and  fat.  In anaerobic 

conditions, nitrogen is an essential nutrient for 

microorganisms to grow and multiply in number. It is 

very important to maintain nitrogen concentration 

throughout the process so that it will not cause 

disturbance to the process the microorganism 

consumed. The most optimal C/N ratios in a methane 

generation process were in the range of 20 - 30. It also 

has been stated that carbon is about 25 to 30 times 

faster than nitrogen because they uses carbon as the 

source of energy while Nitrogen used for building cell 

structure. For the improvement of C/N ratio, Co-

digestion of mixtures is employed. 

 

6) Hydraulic Retention Time (HRT): HRT is defined 

as the average time spent by the input slurry inside 

the digester before it comes out. HRT is chosen so as 

to achieve at least 70-80 per cent digestion. HRT 

varies between 20 to 120 days depending upon the 

design and operating temperature of the digester. HRT 

for digesters operating in countries of tropical region 

like India is usually taken as 40-50 days. In countries 

of colder climates like China, digesters are designed 

for HRT of about 100 days. 
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7) Moisture content: This should be about 90% of the 

weight of the total contents. With too much water the 

rate of production per unit volume in the pit will fall, 

preventing optimum use of the digester. If the water 

content is too low, acetic acid will accumulate, 

inhibiting the fermentation process and hence 

production and also thick scum will be formed on the 

surface. The water content differs according to the 

raw material used for fermentation. Nature of organic 

materials, materials rich in cellulose and semi-

cellulose with sufficient protenaceous substance 

produce more gas. 

 

8) Agitation (Stirring): the purpose of mixing and 

stirring inside the digester is to blend the fresh 

material with the dig estate and thus inoculate the 

fresh material with microbes. Such mixing avoids 

temperature gradients within the digester and also 

prevents scum formation. Scum can result in blockage 

of the gas pipe or potentially lead to a foaming over 

the digester. Mixing greatly helps to ensure intimate 

contact between micro-organisms which leads to 

improved fermentation efficiency and biogas yield. 

 

 9) Microbial Activity: There are several factors and 

class of materials which act as inhibitor to bacterial 

activity during anaerobic fermentation. When these 

chemicals and factors reach certain level, bacterial 

activity almost stops thereby severely affecting gas 

yield. For example, when volatile acid concentration 

reaches a value of 200 ppm, or ammoniacal nitrogen 

concentration exceeds a value of 1500 ppm, microbial 

activity is greatly retarded. A retarded microbial 

activity ultimately results in low quality gas with low 

methane content in relation to other constituents. 

 

10)  Inoculum: Cow dung slurry was used as a source 

of inoculum since rumen of cow contains anaerobic 

microbial population. The cow dung slurry was 

prepared by mixing water in 1:5 proportions and 

sieved to remove coarse particles. The cow dung 

slurry and the FW slurry were mixed in 1:1 

proportion and the mix was poured in the reactor. The 

nitrogen gas was sparged through the reactor to 

remove the oxygen toxicity to anaerobes. The total 

solids (TS) concentration of the mix was 9000ml/L 

with volatile fraction of 86%. The reactor content was 

mixed thoroughly by 100% recirculation from the 

outlet (top) to the inlet (bottom) of the reactor with 

the help of the slurry pump. 

 

V. APPLICATIONS AND SCOPE OF BIOGAS: 

 

Biogas can be used as a replacement for natural gas in 

vehicle fuel. If compressed it can replace natural gas 

for use in vehicles. Biogas can be used for electricity 

production. Residues left from biogas are a valuable 

fertilizer especially at the place where soil quality has 

become degraded through over-intensive farming. 

 

VI. CONCLUSION AND DISCUSSIONS 

 

It is recognised that biodegradable waste can be 

feedstock to produce useful energy, leading to waste 

minimisation at the same time. Among various 

treatment methods, anaerobic digestion to produce 

biogas from organic waste is a proven environment 

friendly route for waste treatment and energy 

recovery .It can drastically reduce the depletion of 

natural resources. Physical and chemical 

characteristics of the organic wastes are important for 

designing and operating digesters as they affect the 

biogas production and process stability during 

anaerobic digestion. The design and performance of 

anaerobic digestion processes are affected by many 

factors. Some of them are related to feedstock 

characteristics, reactor design and operation 

conditions hence with better equipment, adjustment 

of conditions and if the feedstock is digested properly, 

more reasonable results can be obtained. Insulation of 

the digester gives good biogas yield as compared to 

non-insulated one.  According to studies, Continuous 

fed digesters results in good quality of methane. 

Hence biogas production by means of anaerobic 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

492 

digestion has become an established and proven 

technology for management of waste. 
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ABSTRACT 

 

An earthquake represents one of natural hazards human society has to face, often without any kind of warnings. 

An earthquake can cause many damages or losses to the structure due to seismic forces, which can cause the 

settlement and displacement of the structure or buildings to protect the structure from the displacement of 

isolator. An isolator is the system which separates the substructure and superstructure of the building which 

can be of various types. Isolation must be chosen depending upon its results, materials and its outputs and 

considering all the aspects. There are different types of isolationsystem, in this paper it gives basic information 

about the base isolation system and it also describes suitability and application. The building is to be designed 

on SAP2000 software. The main aim of this paper is to determine the base shear of building and providing a 

suitable isolation. 

Keywords: Earthquake Engineering, Base Isolation System, Lateral Displacement, SAP2000 

 

I. INTRODUCTION 

 

An Earthquake is the result of the sudden release of 

energy in the Earth’s crust created seismic waves that 

cause vibrations; the ground may develop cracks, 

fissures, and settlements. Shaking and ground rupture 

are the main effects, resulting mainly in more or less 

damage to building and other rigid structures. The 

potential risk of loss of life adds a very serious 

dimension to seismic design putting structural 

engineers a moral responsibility.  

 

The main objective of earthquake resistant design is to 

make such buildings that can resist the effect of 

ground movement and would not collapse during the 

strong earthquake. Recently, many new systems have 

been developed to either reduce the earthquake forces 

acting on the structure or to absorb a portion of 

seismic energy. 

Base isolation is one of the most widely researched, 

implemented and accepted seismic protection. The 

structures performance during an earthquake depends 

on the type and characteristics on the base isolation. It 

needs proper modelling to study the isolations 

nonlinear behaviour. A typical LRB’s force 

displacement relationship is nonlinear. The simple 

friction isolator consists of a large surface deformation. 

Therefore, it is good to introduce any recovery 

mechanism for better performance of friction sliding 

bearings. For example, a restoration mechanism is 

provided by the mid and outer rubber cores in 

resilient friction bearings (R-FBI). 

 

A brief review of some papers is given in this article to 

understand the difference between the fixed base 

responses and the isolated base structure, to determine 

the effectiveness of the different isolators and to study 

the properties of the isolator in details. 
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Fig. (i) Figure shows the seismic behaviour of the 

building with and without base isolation 

 

II. LITERATURE REVIEW 

 

The brief review of various base isolated buildings by 

different researchers is discussed below: 

 

H.W.Shenton[1], discuss the relative results of a fixed 

and 

isolated structure have been compared and analyzed. 

The Concrete Fix Base Structure was designed by refer

ring California Association of Structural Agencies (SE

AOC).The base isolated response was compared to a fi

xed base response. The base shear varied according to 

the SEAOC recommendation. 

Three different types of time Historey, post- 

earthquake record were selected to perform nonlinear 

dynamic analysis for fixed base and isolated base 

structure. 

Results were compared to SEAOC's 25 percent and 50 

percent of the Specified Lateral Force. Building perfor

mance was checked for different lateral forces. 

N. Torunbalci and G. Ozpalanlar[2], studied and 

compared six storey building with five different 

seismic protection alternative with fixed based 

building. In this analysis, total base shear forces, 

storey shear forces, maximum absolute acceleration 

and relative storey are compared and result are 

discussed. 

The result was on the basis of natural period. 

The natural period of fixed base building was 0.58 sec, 

which was further increased to 2 sec by using base 

isolators. When storey shear, relative drift and 

acceleration values are examined after application of 

seismic protection alternatives, the results were 

similar to zone which is out of resonance range of 

earthquake. Results were found adequate and safe 

from earthquake.  

 

Dia Eddin Nassani, Mustafa Wassef Abdulmajeed[3], 

have studied advanced seismic resistance methods, 

and the effect of this system on the seismic response 

on the structures. To verify the effect of base isolation 

system two different buildings are taken into account, 

one with base isolated and other with fixed base. Both 

buildings were compared with the help of SAP2000. 

The base shear in x direction in base isolated 

condition was 3557 KN and for fixed base condition it 

was 13940 KN. Result were similar in condition of y 

direction. The drift ratio for base isolated condition 

was 0.0007 while that for fixed base was 0.003. 

Comparing result it was found that base isolation 

system reduces the base shear force & storey drift as 

compared to fixed base. 

 

   Sameer S. Shaikh, P.B. Mrunal.[4], discuss the base 

isolation at different levels in building. They made up 

three storey building without base isolation and with 

base isolation at the different levels of the building, 

because they found that if the isolators are fixing to 

above floors, acceleration are decreasing hence there 

is less failure occurs to above floors as compared to 

isolators at footing. So they used laminate rubber 

bearing as a isolators in building. Because LBR is made 

up of alternating layers of ruuber and steel. They 

study both building under the time historey motion 

because time historey is the best way to represent the 

earthquake actions. After performing time historey 

analysis it is found that when base isolators are 

shifting at plinth level and first floor level acceleration 

was reduced. 

 

R. B. Ghodke, Dr. S. V. Admane[5], studied the effect 

of the earthquake study may lead to horizontal 
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components of the earthquake movement that mainly 

damage the structure rather than the vertical 

component and may also face major economic losses. 

Base isolation is an effective system for reducing dama

ge to buildings caused by the earthquake. 

Observations are made on the SAP2000 software study 

of 5 storied buildings with base isolation and without 

base isolation. The building plan area is 12 m x 10 m 

with each typical storey having height of 3.0 m. The 

building is analysed and designed using SAP2000 

software. Two different observations are being made. 

Two different observations are being made. One 

design with a fixed base and the other with a base 

isolation system; and two results are compared, and 

with base isolation and without base isolation there is 

a very huge and remarkable difference. Building 

displacement with fixed base is more than building 

with base isolation.  

 

A. Swetha, Dr. H. Sudarsana Rao[6], studied dynamic 

analysis of the G+4 storey building. The dynamic 

analysis was done using a new beta mark method. 

Records of the values of the EI Centro Earthquake 

were taken to accelerate ground motion. Static 

analysis was performed and comparison was made for 

peak lateral force, shear force and displacement of 

each force. The design was done in accordance with IS 

1893 (part 1): 2002. The comparison was made and 

interferences were drawn to the effectiveness of 

ground storey and week buildings due to the critical 

effect of an earthquake. 

 

Sekar and Kadappan[7], carried out experimental 

work on base isolated bearing and rigid base  

reinforced concrete building were compared with the 

effects of the soil, earthquake zone and normal and 

sloping soil. He took a multi-storey RC building with 

a normal and sloping ground surface for this study and 

designed it with and without an isolator. Various 

storey height ranges from 1 to 10 were taken with 

different seismic zones and the building's plan was 

rectangular with a size of 12x16 m and a seismic zone. 

The linear dynamic analysis was carried out using the 

response spectrum method. The different results were 

obtained with the different terrain and zone 

conditions. As with the introduction of the isolator, 

the basic natural time of the structure increases but 

reduces the base shear. Building drift also increases in 

the storey. Since the results were changed due to 

different terrain conditions, the base isolator makes 

the building as a rigid building with a longer period of 

time. 

 

Sushma. G. Sawadatkar, Mandar. M. Joshi[8], studied 

an earthquake represents one of the natural hazards 

human society has to face, often without any kind of 

warnings. It involves a severe, shaking of the earth 

below out feet affecting all systems and structures 

standing on it. The need to minimize earthquake 

damage is important. This leads to use of seismic base 

isolation strategy on a large scale in several 

earthquake prone developed countries. The base 

isolation works by decoupling of building or structure 

between the substructure and superstructure. It is the 

flexible layer between foundation and superstructure. 

There are different types of base isolators and 

materials used for base isolators which give basic 

information in this paper. The different types of base 

isolators are lead rubber bearings, high density rubber 

bearings and friction pendulum system. Out of which 

it is found most effective and most widely used is lead 

rubber bearing which has many advantages as 

compared to others. The various materials used for 

lead rubber bearings are rubber, lead, and steel. In 

lead rubber bearings there are alternate layers of 

rubber and steel. Lead rubber bearings are found to be 

most effective in every aspect on the seismic prone 

structures. It is applicable to low to medium of 

buildings. It protects from horizontal movements and 

gives better vertical stiffness to the structures as 

compared to others.  

 

H. R. Tavakoli F. Naghaviand A. R. Goltabar[9], 

studied dynamic responses of multistorey base- 

isolated and fixed base buildings are investigated in 

near and far reaching ground movements. The lead 
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rubber insulation bearing (LBR) is used in the 

examination. First, the mechanical properties of the 

LRB insulation system are calculated. The seismic 

analysis of the building is performed using a non 

linear time historey method for two dimensional 

reinforced concrete building frames. For analytical 

purposes, three far field records and three near fault 

ground motions records from the same components 

are selected at different stations and performed on 

frames. The analytical results for isolated and fixed 

base frames are compared in low and low ground 

movements. The results of the analysis are examined 

as the drift of the storey, acceleration of each storey, 

base shear and displacement of the base. 

  

A. Sai Greeshma, M. S. Anantha venkatesh[10], 

studied and discussed the base control of high rise 

building using fixed isolators. The aim of the study 

was to determine the effectiveness of base isolators 

under the vibrations. For these purpose they studied 

building structure of different storey levels i.e.10 

storey, 20 storey, 30 storey buildings are analysed 

with fixed base and isolated base. Then the seismic 

response of analysed building, both fixed base and 

base isolated under 2001 Bhuj earthquake by using 

passive base isolators was studied. The reduction in 

lateral response was measured by comparing the 

storey displacement, storey shear, storey over turning 

moment of both building. It has been observed that 

maximum storey displacement was decreased about 

40%, maximum storey shear and base shear was 

decreased about 50%, maximum moment and base 

moment was decreased of about 50% by providing 

base isolators. 

 

III. CONCLUSION 

 

The conclusion on the above study can be noted that, 

when the comparison between the non-isolated and 

with isolated building is done, then the isolation 

technique is more effective. Application of base 

isolation is an extraordinary and widely used 

technique which can be used to save innumerable 

lives and money spend destruction made by 

earthquakes. Also this paper can be concluded that 

the, time period can be increase with the application 

of different base isolation as compared to fixed base 

system. 
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ABSTRACT 

 

Steel bracing has proven to be one of the most effective systems in resisting lateral loads. Although its use to 

upgrade the lateral load capacity of existing Reinforced Concrete (RC) frames has been the subject of numerous 

studies, guidelines for its use in newly constructed RC frames still need to be developed. In this paper the study 

reveals that seismic performance of moment resisting RC frames with different patterns of bracing system. The 

three different types of bracings were used i.e. X - bracing system, V - bracing system and Inverted V - bracing 

system. This arrangement helped in reducing the structural response (i.e. displacement, interstorey drift) of the 

designed building structure. An (G+6) storey building was modelled and designed as per the code provisions of 

IS-1893:2002. And linear analysis is been carried out. The analysis was conducted with a view of accessing the 

seismic elastic performance of the building structure. 

Keywords : Braced Frame, Linear Analysis, Storey Displacement, Storey Drift, Unbraced Frame 

 

I. INTRODUCTION 

 

This document is a template.  An electronic copy can 

be Braced steel frames are commonly used to resist 

lateral loads. Their design guidelines are readily 

available [1]. The use of bracing to upgrade the 

seismic capacity of existing RC frames has been the 

subject of several research investigations over the past 

three decades. Two bracing systems are typically 

considered: external bracing and internal bracing. In 

order to strengthen concrete structures against lateral 

and seismic loading, the designers generally tend to 

lighten the total weight of structures, as well as 

strengthening them with shear walls, steel or concrete 

jackets or fibre reinforced polymer layers, external 

pre-stressing, and other popular means of bracings. 

The logical arrangement of steel bracings in plan and 

levels has a great influence on the response and on the 

lat lateral displacement of structures. In the case of 

braces with high slenderness ratios and while they are 

in tension, the system may experience excessive 

horizontal or vertical deformations before failure of 

the joints. On the other hand if the bracing members 

are in compression, lateral deflection may easily occur; 

and regarding the possibility of occurrence of plastic 

deformations, the structures’ hysteresis curves become 

unstable. Bracings with medium slenderness ratios 

have a brittle behaviour, and thus, when in 

compression, would not provide enough stiffness to 

contribute against lateral loads [2]. 
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Figure 1 :- Unbraced and different types of Braced 

Modal 

 

The aim of this research is to evaluate the 

performance and strengthening of RC frame 

structures with bracing members. At first, different 

type of bracing members is studied by considering a 

variety of models having different geometrical 

properties and characteristics. In the second stage, two 

RC frame structures unbraced and braced are designed 

and analysed. Then using the results obtained from 

analysis suitable frame with less displacement, Drift, 

etc. result is selected for the structure. 

 

II. DESCRIPTION OF BRACING SYSTEM 

 

Braced frames are a very common form of 

construction, being economic to construct and simple 

to analyse. Economy comes from the inexpensive, 

nominally pinned connections between beams and 

columns. Bracing, which provides stability and resists 

lateral loads, may be from diagonal steel members or, 

from a concrete 'core'. In braced construction, beams 

and columns are designed under vertical load only, 

assuming the bracing system carries all lateral loads. A 

Braced Frame is a structural system which is designed 

primarily to resist wind and earthquake forces. 

Members in a braced frame are designed to work in 

tension and compression, similar to a truss. Braced 

frames are almost always composed of steel members. 

Following fig. 2 show the different types of bracing 

system use to braced the structure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 :- Different types of bracing 
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III. LINEAR ANALYSIS 

 

Once the structural model has been selected, it is 

possible to perform analysis to determine the 

seismically induce forces in the structure. There are 

different methods of analysis which provide different 

degree of accuracy. The analysis process can be 

categorized on the basis of three factors 

a) Type of external load applied  

b) Behaviour of structure/structural element 

c) Type of structural model selected 

The analysis can be further classified as under linear 

static analysis, linear dynamic analysis 

           

 

     Figure 3 :- Different Types of Analysis 

3.1  Linear Analysis: 

Linear static analysis or equivalent static analysis can 

only use for regular structure with limited height. 

Linear dynamic analysis method can be performed in 

two way either by mode superposition method or 

response spectrum and elastic time history method. 

This analysis will produce the effect of higher mode of 

vibration and the actual distribution of forces in 

elastic range in better way. They represent an 

improvement over linear static analysis. The 

significant difference between linear static and 

dynamic analysis is the level of force and their 

distribution along theheightof structure. 

 

a) Linear  equivalent static analysis 

b) Linear dynamic analysis 

 

 

 

3.1.1 Linear equivalent static analysis: 

This approach defines a series of forces acting on a 

building to represent the effect of earthquake ground 

motion, typically defined by a seismic design b 

response spectrum. It assumes that the building 

responds in its fundamental mode. For this to be true, 

the building must be low-rise and must not twist 

significantly when the ground moves. The response is 

read from a design response spectrum, given the 

natural frequency of the building (either calculated or 

defined by the building code). The applicability of this 

method is extended in many building code by 

applying factor to account for higher building with 

some higher modes, and for low levels of twisting. To 

account for effect due to “yielding “of the structure, 

many codes apply modification factors that reduce the 

design forces (force reduction factor) 

3.1.2 Linear Dynamic analysis:  

This approach permits multiple mode of response of 

building to be taken in to account (in the frequency 

domain). This is required in many building codes for 

all except for every simple or very complex structure. 

The response of structure can be defined as a 

combination of many special shapes (mode) that in 

vibrating string correspond to the “harmonic”. 

Computer analysis can be used to determine these 

modes of structure. For each mode, a response is read 

from the design spectrum, based on the modal 

frequency and the modal mass, and they are then 

combined to provide an estimate of the total response 

of the structure. In this we have to calculate the 

magnitude of forces in all directions i e X, Y & Z and 

then see the effect on the building. Combination 

methods include the following  

 

• Absolute – peak values are added together 

• Square root of the sum of the squares (SRSS) 

• Complete quadratic combination (CQC)-a 

method that is an improvement on SRSS for 

closely spaced mode. 

 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

444 

IV. PROPERTIES OF BRACING MEMBER 

 

1). Section = ISMC 75 

2). Weight per Metre = 6.8 kg 

3). Sectional area = 8067 cm2 

4). Depth of section 75 mm 

5). Width of Flange = 40 mm 

6). Thickness of flange = 7.3 mm 

7). Thickness of web = 4.4 mm 

8). Maximum Size of flange Rivet = 12 mm 

 

V. DESCRIPTION OF THE INVESTIGATED 

STRUCTURES 

 

The heading of the References section must not be 

numbered.  Considering residential building for 14m x 

11m plan building with 3x3m, 4x3m, and 4x4m grid 

having rectangular columns and beams. The entire 

rectangular columns are oriented such that longer side 

parallel to the global ‘Y’ direction and shorter side 

parallel to ‘X’ direction. The height of the column in 

global ‘Z’ direction is considered 3m for each floor. 

The size of Column and Beam are selected to satisfy 

codal provision in shape and Column and Beam are 

shown in Table no. 4.1. Building consists of 230mm 

Brick Masonry in external side and 115mm Thick 

Masonry in inner side and 230mm Thick Masonry for 

Top Parapet Wall. 

Investigated structure is constructed of RCC frame 

with M20 grade of concrete and Fe415 grade of steel 

with fixed support condition at the foundation level. 

RCC frame Structure modelled and designed as per 

the code provisions of IS-1893:2002, IS-456:2000 and 

IS-13920:2002 

The data assumed for the problem to be analysing in 

SAP 2000 are as follows: 

1). Building = (G+6) Storey 

2). Slab thickness = 100 mm 

3). Live Load = 3 KN/m2 

4). Floor Finish = 1 KN/m2 

5). Software Used = SAP 2000 

6). Method of Analysis = linear Analysis 

TABLE 1 :- PROPERTIES OF SECTIONS 

Columns Size (mm) Beams Size (mm) 

C1 230 X 500 B1 230 X 300 

C2 230 X 450 B2 230 X 400 

C3 230 X 400 ------ ------ 

 

 

 

Figure 4 :- Plan of building 

 

Figure 5 :- Elevation of building 
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VI. RESULTS AND DISCUSSION 

 

As the analytical study is based on the reduction of 

the seismic energy through the structural RC Frames, 

unbraced frame system is used to correlates the values 

with the bracing system, were found out using SAP 

2000. 

 

Following figure no. 6 to 10 are showing the 

displacement and Drift comparison of unbraced and 

different braced system for linear analysis with help of 

graph. On X-axis in the graph indicates the 

displacement, Drift, Shear Force & Bending Moment 

in millimeters respectively while Y-axis indicates the 

floor level of the structure. To differient the bracing 

system from each other different colour of line with 

marking over it is be used. 

 

Figure 6 :- Displacement Graph 

Figure 7 :- Drift Graph 

 

 

VII. CONCLUSION 

 

Two frames unbraced and a different braced frame 

with steel bracing, were designed and analysed using 

SAP 2000 software to see the behaviour of frames. The 

conclusions drawn based on the analysis is that a 

braced RC frame minimizes the displacement, drift, 

Forces & Moments of the structure during the seismic 

activity as compare to that of without braced frame. 

Comparing results of three types of bracing system i.e. 

X bracing system, V bracing system and Inverted V 

bracing system with unbraced frame in all type X 

bracing system show more promising result it reduces 

displacement and drift of storey more than any of 

bracing system. 
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ABSTRACT 

 

"The essential goal of this work is to the accentuation on basic plan of a structure (G+1) utilizing green idea 

with the goal that the structure stays solid all through its lifetime and fit enough to give a shed amid winter and 

summer.". 

Keywords: Energy, Green Building, Eco- friendly Housing. 

 

I. INTRODUCTION 

 

present senior energy utilization has expanded a ton. 

The expansion in energy utilization is because of the 

expansion in the quantity of structure that is being 

built nowadays. The material that is utilized to 

manufacture a general structure now days for the 

most part comprises of non-sustainable materials 

which are neither durable nor Energy Efficient. These 

are wellbeing dangerous and less eco-accommodating 

as well. To the extent the financial analyst is the 

worry, however these material gives the low starting 

expense for making a structure yet prompts high 

energy utilization costs and a high support cost which 

brings about expanding the general expense of the 

structure. In this paper, we will watch the impact of a 

portion of the segment of the green structure like the 

rooftop, glass and so forth and its various types which 

is utilized to develop the green structures. And 

furthermore we will discover how much degree this 

green glass decreases the general power utilization of 

the structure when contrasted with ordinary glass by 

utilizing reenactment process(Using ECO-Nirman 

entire structure execution instrument programming) 

and at last get the upside of this Green house part over 

typical segment. 

 

II.  LITERATURE REVIEW  

 

1. Arijit Sinha 1 , Rakesh Gupta 1 , Andreja Kutnar 

DRVNA INDUSTRIJA 64 (1) 45-53 (2013)  

1. Worldwide manageability objectives have prompted 

the improvement of the green structure development. 

The Green Building Program, originating from the 

development, has had exceptional accomplishment as 

it gives a quantifiable measurement to individuals' 

endeavors towards maintainable improvement. 

Manageable improvement and green structures are 

regularly utilized conversely. Albeit, manageable 

improvement and green structures are connected, 

they are not the equivalent.  

 

This paper gives a review of how green structure 

identifies with supportable improvement rehearses. 

Maintainability additionally administers choices 

concerning building materials. A complete 

clarification of what comprises a green structure 

material is talked about and how sustainable material 

like wood admission in the choosing criteria. There 

are many green structure rating frameworks set up. 

US Green Building Council managed Leadership in 

Energy and Environment Design (LEED) is the 
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worldwide market pioneer in the rating frameworks. 

LEED is an excellent and stupendous exertion in 

moving towards supportable improvement by 

changing over the fabricated condition green. Be that 

as it may, it has certain traps and difficulties. A 

portion of these difficulties are as for arrangements on 

material se-lection and execution checking. The 

materials utilized in an undertaking are considered at 

a typical beginning stage and no thought is given to 

the existence cycle execution of the material. 

Proclamations concerning supportability require 

approval, and Life Cycle Analysis (LCA) is a device 

that can give such legitimacy. This paper exhibits how 

useful it tends to be, when included, in the greater 

plan of green structure rating frameworks and 

presents an inte-ground plan idea for green structures. 

2. Hemant Kumar 1 and Vaishali Sahu 2 Department 

of Civil & Environmental Engineering, ITM 

University, Gurgaon, Haryana, India Civil 

Engineering and Urban Planning: An International 

Journal(CiVEJ) Vol.2,No.2, June 2015 

The green structure idea is winding up increasingly 

more mainstream nowadays in light of the fact that 

these are considered as condition neighborly structure. 

The legislature is making fitting strides in usage of 

green structure ideas by giving increment in Floor 

territory proportion. They are making activity 

arrangement on environmental change on manageable 

natural surroundings by proposing savvy city ideas. 

Further notwithstanding that BEE is putting their 

exertion on apparatus naming system which helps in 

examination and leeway of substantial development 

ventures. A few corporate associations, organizations 

and development organizations are currently 

rehearsing green structure idea in the development. 

There are many green structure rating frameworks set 

up. GRIHA (Green Rating for Integrated Habitat 

Assessment) and LEED (Leadership in Energy and 

Environment Design ) was created in light of this need. 

The GRIHA is considered as Indian National Rating 

System which have been concluded in the wake of 

consolidating different alterations proposed by a 

gathering of modelers and specialists. US Green 

Building Council directed (LEED) as the main green 

structure rating framework which is positioned first 

among different frameworks. LEED is contributing 

intensely in changing over the constructed condition 

towards feasible advancement. The structures which 

go under GRIHA are those which are having land 

region more than 2,500 Sqm. (with the exception of 

mechanical buildings). These structures can 

experience this confirmation program. The GRIHA 

doesn't cover structures having region under 2500 

sqm so the present investigation centers around giving 

a rating framework to little private structures. By 

receiving this rating framework an ever increasing 

number of structures might be secured for supportable 

improvement. It gives a lift to close-by environment. 

3. M. Samer (Cairo University, Faculty of Agriculture, 

Department of Agricultural Engineering, El-Gammaa 

Street, 12613 Giza, Egypt) Agric Eng Int: CIGR 

Journal Vol. 15, No.2 

The "Green Building" is an interdisciplinary topic, 

where the green structure idea incorporates a large 

number of components, segments and strategies 

which wander to a few subtopics that entwined to 

shape the green structure idea. For the most part, the 

green structure is viewed as a natural segment, as the 

green structure materials are made from nearby eco-

sources, for example ecologically inviting materials, 

which are then used to make an eco-development 

subject to an eco-plan that gives a solid environment 

based on the social and compositional legacy in 

development while guaranteeing protection of 

common assets. This guarantees dismantling the 

structure segments and materials, after a decided 

structure lifetime, to ecologically well disposed 

materials that can be either re-utilized or reused. 

Amid their lifecycle, the green structures limit the 

utilization of assets (energy and water); decrease the 

hurtful effect on the nature, and give better indoor 

condition. Green structures manage the cost of an 

abnormal state of ecological, financial, and building 

execution.  
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These incorporate energy proficiency and 

preservation, improved indoor air quality, asset and 

material effectiveness, and inhabitant's wellbeing and 

efficiency. This investigation centers around 

characterizing green structures and explaining their 

collaboration with the earth, energy, and indoor air 

quality and ventilation. Besides, the present 

examination researches the green structure materials 

(for example biocement, eco-bond and green solid), 

green plans, green rooftops, and green advancements. 

Furthermore, the present investigation features the 

green structures rating frameworks, the financial 

matters of green structures, and the difficulties that 

face the execution. In the end, the interdependency 

between the green structures and agribusiness has 

been examined.  

 

The "Green Building" is an interdisciplinary subject, 

where the green structure idea incorporates a huge 

number of components, segments and methods which 

wander to a few subtopics that interweaved to shape 

the green structure idea. For the most part, the green 

structure is viewed as a natural segment, as the green 

structure materials are produced from neighborhood 

eco-sources, for example ecologically well disposed 

materials, which are then used to make an eco-

development subject to an eco-plan that gives a solid 

living space based on the social and structural legacy 

in development while guaranteeing protection of 

normal assets. This guarantees dismantling the 

structure segments and materials, after a decided 

structure lifetime, to ecologically benevolent materials 

that can be either re-utilized or reused. Amid their 

lifecycle, the green structures limit the utilization of 

assets (energy and water); diminish the hurtful effect 

on the nature, and give better indoor condition. Green 

structures bear the cost of an abnormal state of natural, 

financial, and building execution.  

 

These incorporate energy effectiveness and 

protection, improved indoor air quality, asset and 

material proficiency, and inhabitant's wellbeing and 

efficiency. This investigation centers around 

characterizing green structures and explaining their 

communication with the earth, energy, and indoor air 

quality and ventilation. Besides, the present 

examination researches the green structure materials 

(for example biocement, eco-bond and green solid), 

green structures, green rooftops, and green 

innovations. Furthermore, the present investigation 

features the green structures rating frameworks, the 

financial matters of green structures, and the 

difficulties that face the execution. In the long run, 

the interdependency between the green structures 

and horticulture has been talked about. 

4. Devarshi Tathaga, Dr.Ramesh D. Dod IOSR Journal 

of Mechanical and Civil Engineering (IOSR-JMCE) e-

ISSN: 2278-1684,p-ISSN: 2320-334X, Volume 12, Issue 

2 Ver. II (Mar - Apr. 2015), PP 01-09 

 

Change in atmosphere, brought about by the arrival of 

nursery impact causing gases (principally carbon 

dioxide) into the air, has been perceived as one of the 

best dangers of the 21st century. Offer of the 

worldwide energy utilization in India and China has 

additionally been on the ascent because of 

overwhelming industrialization, urbanization, 

populace blast, and concentrated development of IT. 

Structures are the prime energy purchasers in present 

day urban communities bookkeeping upto 40 to 45% 

energy utilization. Their utilization can be to a great 

extent kept through improving effectiveness, which is 

a compelling way to decrease ozone depleting 

substance discharges and moderate down 

consumption of petroleum products. There is an 

overwhelming (over half) sparing potential in the 

structure area and in this way it is considered as a 

potential division to address the difficulties of 

worldwide energy request and environmental change. 

Alongside the appearance of energy productive 

measures, increasingly successful methods are 

expected to prompt or propel more prominent 

endeavors, particularly to the signatories of the Kyoto 

Protocol. This specialized paper features the 

significance of reasonable development, talks about 

job of energy proficiency in green structures in Indian 
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setting to decrease the energy utilization and natural 

corruption through Green House Gas discharge 

(GHG). Likewise it indicates out the advantages of 

green development just as the motivating forces from 

govt. what's more, city bodies for GRIHA ensured 

green structure. 

2. 5. Avinash Shivajirao Pawar, Solapur University, 

Solapur, India Journal of Engineering Research and 

Studies E-ISSN0976-7916 

The Kyoto convention binded the created nations to 

diminish the ozone depleting substance emanations in 

any event by 5% by 2008– 2012 so as to handle a 

dangerous atmospheric devation and environmental 

change. A portion of the proportions of the 

legislatures to accomplish this objective are to advance 

new structures development and to retrofit existing 

structures while fulfilling low energy criteria. This 

implies improving energy proficiency of structures 

and energy frameworks, creating feasible structure 

ideas and advancing sustainable power sources. 

"Green" or "feasible" structures utilize key assets like 

energy, water, materials, and land more productively 

than structures that are simply worked to code. With 

progressively common light and better air quality, 

green structures ordinarily add to improved 

representative and understudy wellbeing, solace, and 

efficiency. A green structure drains the regular assets 

to the base amid its development and task.  

 

The point of a green structure configuration is to limit 

the interest on non-sustainable assets, expand the use 

proficiency of these assets, when being used, and 

augment the reuse, reusing, and use of inexhaustible 

assets. It boosts the utilization of proficient structure 

materials and development rehearses; streamlines the 

utilization of on location sources and sinks by bio-

climatic building rehearses; utilizes least energy to 

control itself; utilizes productive gear to meet its 

lighting, cooling, and different needs; augments the 

utilization of inexhaustible wellsprings of energy; 

utilizes effective waste and water the board rehearses; 

and gives agreeable and clean indoor working 

conditions. In aggregate, the accompanying parts of 

the structure configuration are investigated in a 

coordinated path in a green structure. 

3. J.T. Kevern, AM.ASCE, ASCE Journal of 

Professional Practice in Engineering Education 

and Practice Special Edition on Sustainability 

Education in Civil and Environmental 

Engineering 

 

This paper examines a structure to join 

maintainable plan/thinking as another Civil 

Engineering course and encounters from the pilot 

advertising. Imperative zones are plot to help all 

designers in understanding maintainability in setting 

with conventional building standards. Green structure 

rating frameworks were used to present the ideas of 

manageability in structures and foundation, featured 

by introductions from green structure experts. By 

giving a superior comprehension of supportability 

through instruction, Civil Engineers can give 

proactive answers for a developing worldwide 

framework. 

 

III. OBJECTIVES FROM THE PAPERS  

Targets:  

 

1. To examination the plan method for green 

structure. 

2. To applying gravity loads and diverse load 

combinations according to Indian code 

arrangement.     

3. To plan of Residential building (G+1) for an 

alternate instance of load combination  

4. To Modify the structure and diminish the expense 

and make it condition neighbourly. must be 

indented.  All paragraphs must be justified, i.e. 

both left-justified and right-justified. 
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