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Effect of Spatial Distribution of Material Properties
on its Experimental Estimation
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Abstract : Some engineering materials are often known to have considerable spatial variation in
their resisting strength and other properties. The objective of this study is to investigate the
averaging effect and the applicability of extremal statistic for the statistical size effect. In the
present study, it is assumed that the material property is a stationary random process in space.
The theoretical autocorrelation function of the material strength are discussed for several correlation
lengths. And, in order to investigate the statistical size effect, the material properties was simulated
by using the non-Gaussian random process method. The material properties were plotted on the
The autocorrelation

Weibull probability papers. The main results are summarized as follows:

function of the material properties are almost independent of the averaging length. The variance
decreases with increasing the averaging length. As correlation length is smaller, the slope is larger.
And also, it was found that Weibull statistics based on the weakest-link model could not explain

the spatial variation of material properties with respect to the size effect satisfactory.
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Table 1 Comparison of the results with theory

Theory Theory
(a=4.1,8=031)] (2=4.0,8=1)
a B @ B a B
Std 4.1 1031 41 0.31 4.0 0.32
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