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Fig. 4 Mean and standard deviation of horizontal bearing capacity with sample capacity
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Fig. 5 Load-displacement curves of single pile foundation of random field analysis and deterministic analysis
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Tab. 2 Horizontal bearing capacity under different conditions

P HABERIRTPIRE /KN BN AT BEHLIT BT
B4 FEAcHR BEAhE2S FEAR B9 AN B/MEAN

0.1 617.1 636.7 646.5 650.2 646.1 593.7

0.2 569.0 613.5 634.3 641.5 634.2 540.1

0.3 511.5 588.0 621.5 632.9 614.7 461.5

0.4 442.5 560.2 608.4 623.8 590.9 405.7

0.5 364.2 529.4 594.4 614.7 564.8 350.3
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Fig. 6 Cumulative distribution curves of horizontal

bearing capacity of pile
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Study on the horizontal bearing capacity of single pile foundation

considering spatial variability of soil strength

HAN Jiwei', LIU Xiaoming', YANG Yuehong', LI Bing®, BAO Angi’

(1. Inner Mongolia Power Research Institute, Hohhot 010020, China; 2. College of Civil Engineering, Southeast University, Nanjing
210096, China)

Abstract: Spatial variability is the inherent nature of soil, which needs to be considered when calculating the bearing
capacity of piles. Different coefficients of variation and correlation distance will be considered. Based on the numerical
method, the existing simulation method of random field will be used to generate soil parameters so as to study the effect
of spatial variability of soil strength on the horizontal bearing capacity of a single pile. The results show that after
considering the spatial variability of soil strength, the average value of the single pile horizontal bearing capacity is
significantly less than that obtained by the deterministic analysis, and the single pile foundation designed by the
standard method is still possible to fail; the correlation distance has no significant effect on the average value of the
single pile horizontal bearing capacity, but the standard deviation of bearing capacity increases with the increase of the
correlation distance; with the increase of the coefficient of variation, the average value of the horizontal bearing
capacity of the pile foundation decreases, while the standard deviation of the bearing capacity increases. The
distribution law of horizontal bearing capacity of the pile foundation considering the spatial variability can fit log-
normal distribution. According to this law, the failure probability of the pile foundation under any load can be obtained.

Key words: pile foundation; spatial variability; random field; horizontal bearing capacity
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