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Geometric reliability analysis of bearing capacity of an individual pile through
static load tests

WU Xing-zheng
(College of Civil Engineering and Architecture, Hebei University, Baoding HeBei 071002, China)

Abstract: Evaluation of the bearing capacity of foundation piles under a specific site or building is an important part of ensuring the safe use of
superstructures. Generally, time-consuming and laborious static load tests on foundation piles are used to obtain their load-displacement
curves. In order to make full use of the test results of each foundation pile, all load-displacement data under the same site or building need to be
comprehensively analyzed. In this study, the geometric reliability algorithm is used to derive the reliability index of the bearing capacity of all
foundation piles. It not only takes into account the dispersion of the response curves of multiple foundation piles, but also gives an intuitive in-

terpretation of the reliability index. The testing data of the long foundation piles for China Zun Tower building is facilitated, various evaluation

indexes of the foundation pile bearing capacity are presented.
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Fig. 1 Load-displacement curves of multiple static tests
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probability density contour
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Fig. 3 Definitions of the design point,

distance ratio, and reliability index
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Fig. 4 Procedure of the geometric reliability analysis of bearing capacities for piles
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Fig. 5 Different reliability index achieved

under the same safety factor
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configurations under different correlation coefficients
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Fig. 8 Load-displacement curve of the

piles of China Zun Tower
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Regression parameters of the power law function

and the factor of safety for each pile

Table 2
D 2 b F,
1 3625. 22 0. 74 3. 67
2 6838. 90 0. 68 4. 66
3 4998. 93 0.78 4.93
4 5281. 24 0.77 4.99
5 8797. 06 0.57 4.26
6 5726. 48 0. 65 3.71
HfH 5877. 97 0. 70 4.37
brifEZE 1770. 37 0.08 0.58
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Safety factors under various extreme conditions

Table 3
TH F,
Py 1.13
P, 3.26
pp™ 2.71
Py 4.52
Dy 4.25
D™ 8. 47
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Limit state curves with different safety factors
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