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Abstract— Several in-situ and laboratory methods such as 

compression testing machine, rebound hammer, ultrasonic 

pulse velocity method and other NDT methods are available 

for determining the strength and other properties of concrete. 

Methods like rebound hammer and ultrasonic pulse velocity, 

are comparatively simple to perform observe the readings. In 

the present research, a correlation is developed between in-

situ results and crushing strength of concrete structures. 

Key words: Strength, NDT, Rebound, UPV, In-Situ, Concrete 

I. INTRODUCTION 

Quality control of concrete in structures is often performed 

by testing standard specimens. Thus, the direct determination 

of concrete strength requires preparation and testing of 

prepared specimens. The standard test method gives an idea 

about the potential concrete strength. However, the standard 

tests may not reflect the actual strength of concrete since the 

compaction and curing regimes applied in situ and in standard 

method are quite different. Therefore, non-destructive tests 

(NDT) are widely used to assess the strength of concrete in 

structures. NDT methods not directly measure the properties 

of any structure or specimen, but, these methods investigate 

some other physical or chemical properties of concrete 

(hardness, rebound number or UPV) from which an 

interpretation its major properties like strength is determined. 

The electrical properties of the concrete, allow us to estimate 

its moisture content, density, thickness and its cement 

content. Based on above, various nondestructive methods of 

testing concrete have been developed. Qasrawi (2000) 

reported the appropriate standards. This method has been 

used also for detecting internal cracking, void and variation 

of the physical properties in concrete due to severe chemical 

environment or freezing and thawing. The pulse velocity 

method is also used to estimate the strength of concrete test 

specimens. Several previous studies (Tanigawa et al., 1984; 

Kheder 1999.; Popovics et al., 1990; Turgut, 2004) concluded 

that there is a good correlation between ultrasonic pulse 

velocity and the compressive strength. The interpretation of 

the pulse velocity measurements in concrete is complicated 

by the heterogeneous. 

II. OBJECTIVES 

NDT equipments with in-situ utility such as rebound hammer 

are provided with correlation curves developed by the 

manufacturer using standard cube specimens.  

UPV equipment is provided with a table for 

assessing the quality of concrete based on traveling velocity 

through concrete. 

However, the use of these curves and tables is not 

recommended because material and testing conditions may 

not be similar to the testing conditions for which these 

relations are determined. Henceforth, before testing the real 

field structures, it is recommended by several researchers to 

develop a local correlation curve for these instruments to 

obtain more accurate results.  

50 cubes have been prepared by varying the 

proportions of ingredients to obtain different strengths. Cubes 

are placed in a compression testing machine under an initial 

load, then Rebound hammer and UPV test were performed as 

per Indian codes. 

Cubes are also tested to failure in compression and 

the rebound numbers and UPV obtained are plotted against 

the measured compressive strength to obtain a relation 

between these data.  

III. EXPERIMENTAL RESULTS 

Several cubes have been prepared, covering the different 

strength ranges. Cubes are required to be cured under 

standard moist curing room conditions. Prepared cubes have 

placed in a compression testing machine under an initial load 

of approximately 15% of the ultimate load to restrain the 

specimen.  Then Rebound hammer and UPV test were 

performed. Then prepared cubes have been tested to failure 

in compression testing machine, and data obtained has been 

plotted against rebound numbers and UPV to obtain best 

fitted curve between them.  

From the regression analysis of the data following 

relations are obtained for evaluating compressive strength 

through the values of rebound number and UPV. Fig. 1 

represents the curve plotted between compressive strength (f) 

and rebound number (N).  

 
Fig. 1: Curve between crushing strength and rebound 

number 

In fig. 2 values of compressive strength and UPV 

(V) has been plotted to obtain a relation between ‘f’ and ‘V’. 
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Fig. 2: Curve between crushing strength and Ultrasonic 

pulse velocity 

IV. DISCUSSIONS AND CONCLUSIONS 

Usually NDT equipments are provided with a correlation 

curves for calculating the desired values through obtained in-

situ results. However, in-situ results obtained may be affected 

by several local conditions. Hence, in the present work local 

correlation curves and equations for rebound hammer and 

UPV equipments have been developed. 
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