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APPLICATION OF RANDOM FIELD THEORY TO STATISTICS FOR
SHEAR STRENGTH INDEXES

ZHU Hongxia, YAN Shuwang
(College of Civil Engineering, Tianjin University, Tianjin 300072, China)

Abstract: In the reliability analysis of foundations, one of the most important problems is how to choose the
reasonable statistical method for shear strength indexes of soils. According to the basic assumption of some topics
in the soil mechanics, the indexes of shear strength are the parameters describing the trend of average strength of
homogenous soils. The mean values and variance of local spatial averaging of soil properties should be used in the
reliability analysis. So it is necessary to introduce the random field theory into the statistics for shear strength
indexes and to consider the auto-correlation and cross-correlation of the shear strength indexes of soils. The
stochastic statistical methods for shear strength indexes are presented based on the traditional statistical methods.
Both the auto-correlation of the individual index and the cross-correlation between the indexes can be considered
when using the methods. In addition, there is no need to study the auto-correlation function and cross-correlation
function of cand tang respectively. The variance of spatial averaging of cand tang can be obtained directly
through regression. The process of calculation will be simplified by this means. Finally, by calculating an example
of engineering in Tianjin Port, it is proven that the reliability indexes calculated by the stochastic statistical
methods agree well with the reliability of practical engineering.

Key words: soil mechanics; shear strength indexes; random field; reliability; correlation
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Table 1 Shear strength indexes using traditional method
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Table 2 Shear strength indexes using simplified correlation method
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Table 3 Shear strength indexes using cross transform method
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Table 4 Summary of reliability calculation results
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