
 

ABSTRACT 

The evaluation of the concrete strength in existing structures by core test 

is expensive, technically difficult in certain cases, and even impossible in 

others. The use of non-destructive testing (NDT) is an interesting alternative 

method (i.e. affordable cost, portable, fast, etc.). However, the NDT estimation 

of strength requires a procedure of calibration of the regression model between 

NDT and compressive strength. In particular, the combination of rebound 

hammer (RH) and ultrasonic pulse velocity (UPV) tests, known as SonReb, is 

frequently used.  

This study aimed to correlate destructive tests and NDT for the purpose 

of predicting concrete in-situ strength in Nineveh governorate, north Iraq. In 

this study, 270 cubes, 90 cylinders, and 90 prisms were prepared under 

laboratory conditions for different grades of concrete, workability, aggregate to 

cement ratios (A/C), and age of testing. In addition 221 cubes gathered from 

different Nineveh projects were tested as an effort to represent most of the 

materials resources used in this governorate, and then to obtain correlation 

equations of concrete strength with UPV and RH results. 

It was concluded that the mixes with low workability showed higher RN 

and UPV than mixes with high workability at the same strength level. It was 

also observed that the increase in A/C in concrete led to a decrease in concrete 

strength, RN, and UPV in the same group’s mixes. It was also found that the 

mixes with a higher A/C ratio showed higher RN and UPV than mixes with a 

lower A/C ratio at the same strength level. Furthermore, the splitting tensile 

strength and flexural strength showed the same behavior as the compressive 

strength with RH and UPV  



 

It was also concluded that the obtained equation for the RH test showed 

a higher coefficients of determination (R2) than the equation for UPV for 

predicting strength. The found R2 for equations (5.10), (5.20), (5.28), (5.16), 

(5.24), and (5.32) were 0.92, 0.92, 0.915, 0.782, 0.853, and 0.840 respectively. 

However, none of these methods (RH and UPV) can be utilized 

independently to get trustworthy results. As a result of combining of the two it 

resulted in equations to evaluate concrete's compressive strength, splitting 

tensile strength, and flexural strength with high (R2) of about 0.936 and 0.910, 

and 0.884 for equations (5.38), (5.42), and (5.46) respectively. 

To sum up, the reliability of the correlation between the various NDT 

techniques was established by supplemental application test results. It has been 

proven that wetting the tested object before utilizing NDT produces more 

trustworthy results than testing them dry. Furthermore, combining more than 

one method of NDT at the same time is useful when the variation in concrete 

properties influences the test results in opposite ways. 




