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Reliability analysis of bearing capacity for piles based on random
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Abstract: In pile foundation engineering, due to high cost and time limit for a project, the data of test piles are often scarce and
the dispersion degree is very large, which makes the error of calculated results of reliability for piles very large. The theory of
the random weighting method is employed to improve the bias factor (the ration of measured value of calculated value) of
bearing capacity for piles into big samples meeting the engineering requirements, and the formulation of reliability is presented
by using the first-order second moment when the values of the bias factor are improved. The results from case study indicate
that the variance of the bias factors become small when the times of weighing become large, which shows that the values are
more concentrated. In addition, with the times of weighing increasing, the reliability index becomes large, which means that the
pile foundation is much safer, therefore it is unreasonable to calculate the reliability only using the original values, thus the
danger maybe exists in the projects.
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Table 1 Measures of related regulation in accepting quality of pile foundation engineering
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Table 2 Relationship between p, and g for normal distribution
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Table 3 Relationship between p, and g for log-normal

distribution
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Table 4 Statistical values of parameters for drilled bored piles
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Mixed 1.93

FHWA  Casing 247 215 0.1329
Slurry 2.04
N
L Mixed 142
R&W Casing 193 156 0.2102
Slurry 1.32
Mixed 0.95
&+ FHWA Casing 0.99 094 0.0592
Dry 0.88
Mixed 1.33
Casing 1.21
FHWA Dry 147 1.36  0.0853
Slurry 1.43
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Slurry 1.28
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Table 5 Calculated results for reliability index

ARG Wit ik Hy C, IR E Hy G, B B
20 2.18 0.1257 4,79

FHWA 2.15 0.1329 40 2.19 0.1081 4.65 4,91

fit+ 60 2.18 0.0879 4.98
20 1.61 0.1942 3.54

R&W 1.56 0.2102 40 1.60 0.1545 3.36 3.75

60 1.61 0.1032 4.04

20 0.92 0.0503 2.45

i+ FHWA 0.94 0.0592 40 0.96 0.0394 2.40 2.50
60 0.95 0.0163 2.49

20 1.33 0.0597 3.57

FHWA 1.36 0.0853 40 1.36 0.0364 3.51 3.69

LB 60 1.34 0.0177 3.66
20 1.25 0.0863 3.28

R&W 1.23 0.1016 40 1.24 0.0575 3.17 3.33

60 1.27 0.0359 3.46
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