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Abstract: The effect of the variation of shear strength parameters of soils with depth on the stability of footing has not been
thoroughly studied. A stochastic method is proposed for bearing capacity analysis of strip footing considering the variation of
the mean and standard deviation of undrained shear strength parameters with depth. A non-stationary random field model is
established, and the random field is discretized by the Karhunen-Loeve (KL) expansion. The effect of spatial variability of the
undrained shear strength parameters on the ultimate bearing capacity is investigated. The results of bearing capacity associated
with stationary and non-stationary random field models are compared. An undrained clay foundation is presented to
demonstrate the effectiveness of the proposed method. The results indicate that both the mean and standard deviation of bearing
capacity increase with the increasing correlation length, and that the ultimate bearing capacity is more sensitive to the vertical
correlation length than to the horizontal one. The mean of the ultimate bearing capacity decreases but the standard deviation
increases as the coefficient of variance increases. The spatial variability of shear strength parameters of soils has a significant
influence on the failure probability of foundation. When the factor of safety is large, the failure probability of foundation

decreases with the decreasing correlation lengths. Compared
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probability of failure than the non-stationary random field model. On the contrary, when the factor of safety against shear

failure is high, the stationary random field model will induce a higher probability of failure.
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Fig. 1 Different forms of a soil parameter with depth z
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Fig. 2 Variation of undrained shear strength of overconsolidated
soils with depth
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Table 1 Statistics of strength properties of soils with depth z
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Fig. 3 Realizations of random field of undrained shear strength
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Fig. 7 Typical realization of random field as linear increase of

mean and standard deviation of s, with depth and its

corresponding analysis results
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Fig. 10 Influence of COV,, on estimated statistics of ultimate
bearing capacity as linear increase of mean and standard
deviation of s, with depth (4,=5.0)
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Fig. 11 Cumulative distribution function (CDF) curves of ultimate bearing capacity during linear increase of mean and standard deviation

of s, with depth (4,=5.0)
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statistics of ultimate bearing capacity as mean and standard

deviation of s, remain constant with depth (4,=5.0)
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Fig. 14 Influence of random field model on distribution of ultimate
bearing capacity (COV,=0.6, A,=5.0, A,=0.5)
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