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ABSTRACT 

Evaluating in- place compressive strength of concrete by employing non-destructive testing method is a cardinal approach to 
assess concrete strength in present condition. But strength cannot be measured because non-destructive tests are relative in 
nature. So indispensability arises for establishing experimental relation between the property being measured by a given test 
and the strength of the specimen. Concrete strength increases with time due to curing but when its use being started, 
environmental exposure may also deteriorate its strength. To assess the concrete strength in present condition of a structure 
ultrasonic pulse velocity method is used among all other non-destructive methods in order to find a correlation with concrete 
compressive strength. Therefore. to derive such correlation and evaluating its reliability using local material and local condition 
is important for judging the concrete. Finally, further observations are made on effect of concrete age and coarse aggregate 
which are known to be the most important parameters that affect the correlation. 
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1.0 INTRODUCTION 

For inspection, operations and monitoring of 
concrete structures the UPV methods have been 
used. UPV test is also used for the measurement as 
well as to control a series of basic parameters in 
order to ensure the quality of concrete. The matters 
of concern are interpretation of these test results 
and for that proper knowledge about the influential 
factors are necessary [1]. As per IS number 13311 in 
part one in 1992 The underlying principle of the test 
is the method consists of measuring the time of 
travel of an ultrasonic pulse passing through the 
concrete being tested; comparatively higher 
velocity is obtained when concrete quality is good 
in terms of density, uniformity, homogeneity etc. 
Concrete technologist has been working for 
decades in order to determine the properties of 
concrete using nondestructive tests. Many test 
methods have been proposed for laboratory test 

specimens using vibrational methods beginning in 
the 1930s. Powers, Obert, Hornibrook, and Thomson 
were the first to conduct extensive research using 
vibrational techniques such as the resonant 
frequency method[2].World War 2 accelerated 
research regarding nondestructive testing using 
stress wave propagation methods. The 
development of the pulse velocity method began in 
Canada and England at about the same time. In 
Canada, leslie and Cheesman development an 
instrument called the soniscope While in England, 
jones developed an instrument called the ultrasonic 
tester. In principle, both the soniscope and the 
ultrasonic tester were quite similar, with only minor 
differences in details. Since the 1960s, pulse velocity 
methods have been moved out of laboratories and 
to construction sites. Malhotra has compiled an 
extensive list of papers published on this subject. 
Many nations have adopted standardized 
procedures to measure pulse velocity in concrete. [2] 
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Table 2: Summary of statistical analysis of ultrasonic pulse velocity for saturated condition 

Aggregate Pearson Co-efficient of Equation Sig-F Correlation 
t}:pe coefficient {t} determination,R 

Brick 0.977 R :::: 0.955 y= -69.395 + 0.000 Strong 
0.023268x 

Recycled 0.718 R =0.515 y= -32.315 + 0.000 Strong 
brick 0.012657x 

Stone 0.783 R :::: 0.613 y= -100.09 + 0.000 Strong 
0.026148x 

Recycled 0.835 R :::: 0.697 y= -60.689 + 0.000 Strong 
stone 0.018328x 

Table 3: Summary of statistical analysis of ultrasonic pulse velocity for air dry condition 

Aggregate 
type 

Pearson 
coefficient (t) 

Co-efficient of 
determination, R 

Equation Sig-F Correlation 

Brick 

Recycled 
brick 

Stone 

Recycled 
stone 

4.0 CONCLUSION 

0.739 R = 0.544 

0.906 R =0.821 

0.739 R = 0.546 

0.518 R = 0.268 

The concrete is a heterogeneous material and the 
interpretation of relation between compressive 
strength and ultrasonic pulse velocity is complex. 
The attempts are made for estimating the strength 
and other properties of concrete for getting more 
reliable and dependable information of the quality 
of concrete without crushing. The study may 
contribute towards the development of a guideline 
to determine compressive strength using ultrasonic 
pulse velocity. Based on the extensive experimental 
works and studies, the following conclusions are 
drawn: 

The study indicates that the variation of the age and 
aggregate type can generate effects those are 
sensible in the UPV. With the increasing age, the 
velocity also increases. At early age the increasing 
rate is rapid. Among different types of aggregates 
used in the study, it has been seen that for a 
particular strength recycled stone aggregate gives 

y= -95.576 + 0.000 Moderate 
0.034022x 

y= -121.87 + 0.000 Strong 
0.043461x 

y= -61.19 + 0.000 Moderate 
0.022659x 

y= -29.775 + 0.006 Moderate 
0.014517x 

lower UPV than stone aggregate concrete and 
similar case is happening to recycle brick and brick 
aggregate. So further research works can be done 
based on these aggregate properties by 
incorporating some other important parameters 
like porosity, moisture content etc 
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