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I. INTRODUCTION 
In metals strain is very easily calculated evaluating change in length and original length but case in 

plastic materials is different.To study strain within body in elastoplastic material is cumbersome job.Rather 

instrumentation can not be applied in case of unpredictable material like concrete which is heterogeneous and 

elastoplastic.This paper aims to study the scope of implementation of  X-Ray diffraction technique to evaluate 

strain in concrete.In this paper concrete grade M.20 is taken for X-ray diffraction and 5 grams powder is taken. 

In this paper 5 grams of two powder samples of 15cm x 15cm x 15cm cubes in unstressed condition ( cube not 

subjected to failure load in compressive testing machine ) and stressed condition ( cube subjected to failure load 

in compressive testing machine) are taken and X-ray diffraction is carried out for M-20 grade normal concrete.                              

 

II. X-RAY DIFFRACTION GRAPH AND PEAK LIST 
2.1 M.20 Unstressed sample:     

 

ABSTRACT: This research paper highlights the applicability of X-ray diffraction method to evaluate 

the  strain in elasto-plastic material like concrete.The aim of this study is to explore the possibilities of 

X-Ray diffraction technique in determining strain within the body of any elastoplastic material like  

concrete.This paper consolidates the calculations of body strain of highly unpredictable elasto-plastic 

material like concrete. 
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2.2 Peak List:  

 
 

2.3 Graphics M.20 stressed sample:                                                                                                                  
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2.4 Strain Calculations: 

d = 1.03246 A
⁰
 @ 2θ = 96.5044⁰   

do = 1.03468 A⁰ @ 2θ = 96.2292
⁰   

Strain = ( d – do ) / d0    

€ = (1.03246- 1.03468) / 1.03468   

€ = -2.145  x 10
-3

   

 

III.   CONCLUSION 
Atomic spacing is more in unstressed condition as compared to atomic spacing in stressed condition at 

100% relative intensity. Strain within the body can be very well calculated using simple empirical equation and 

negative sign indicates that the bond is inter atomic .Strain calculations may prove to be use full in predicting 

modulii and various other parameters of concrete. 
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