
Supplementary Information  

 The weight function has been defined in terms of the displacement field near the 

crack tip 

 
 ,

,
V x b

m x b
b





                               (1-1) 

However, the displacement function and weight influence may be not known. 

Therefore, we make use of the methodology and solutions given by Wu and Carlson
1
 to 

determine the displacement function and the weight effect. So, the function V and 

 ,m a  is determined by the method of (in the scaled coordinates, ,
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where the coefficients  nF b  and  i b  requird for the evaluation of normalized 

crack opening displacement are given in referance2 and reproduced below 
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To sum up the above, we can get the expression 
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