
IJSRSET1721 | Published 16 March 2019 | January-February-2019 [ 5 (6) : 21-24] 

 

   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 

 

 

21 

Review Paper : Testing of Ultrasonic Pulse Velocity on Concrete 
Radhika Kherde, Saurabh Bante, Vidhita Gadre, Utkarsha Gajbhiye, Aalhad Pannase,  

Atharva Mahore, Tejunsh Bang 

Department of Civil Engineering, Dr. Babasaheb Ambedkar College of Engineering and Research, Nagpur, 

Maharashtra, India 

  

 
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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