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

WU Xing-zheng,1
(1. College of Civil Engineering and Architecture, Hebei University, Baoding 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 interpretation 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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Fig. 2 Contigurations of limit state and 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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Fig. 6 Definition for the iso-probability density configurations

under different correlation coetficients
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Fig. 7 Extreme conditions of the dispersed iso-probability density

configuration
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Table 1 Depth and frictional resistance of soils in each layer

25 MEEREAR  ImPERHAR
I e P it g, I g,
H 2 (m)
(kPa) (kPa)
7 it 1.83 70 /
8 UA . [k 6.90 140 /
9 g 5.23 75 /
10 b, 40w 12.50 80 /
11 Mg+ 10.43 75 /
12 A, [Tk 12.40 160 3000
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Fig. 8 Load-displacement curve of the piles of China Zun Tower

RS R LR ERL R R AL &, fRE VIR
BT, BRRAKECN 0155, WA EE T 2K S
O e SRR A, R — kAT g ki TR
HIZ Y T AR AT SEEE SR FR Y 3,14,

A R JURT R SRR AR:, A0 B3 ) B AR s 25
BRAT SE A MUPAS TR AR HITHR . AR, AR AR
B BATIT R FE T F RS O A ) LA T 2 A R
{F PileBetaG2.15!", " AT J@RIX L BEHE 7K 4 E 7711
PP RCR, Lo, 324 BB T SE T 45 1T .

XTNARIEAE A bR KL R R p, AN p, UNER 2 B
B, EH A SR 2 4 R AL F, AT ORGP 42 4 R AN
4.37, HI TG 2 A TR O, HESR LT T SESEE
febr N 2.9, WK 9 Fron. fEEIH, Ay B f bR 2=
WEIE, S A HORGLE, e PR S22 A FRAR A 22

B BN SERE AT (FileBetaG2.15) o

Fi

| WRBR | 2RCE £
HWihER | THEEE ZunTower-QS scatfer of regression parameters and defintion of Beta
HIREE

p2LfR [

HERR
RS FD

WEARBRE [077 <]

FHEERY [157

uRmEE o
Yoamori

SR
was | s |

s

000y foen o 38w %1% G435 734 9093 0392 d1Em

File Neme =DemaChinaZunT ower gps

9 EESHH B EREEMRER L BHEE

Fig. 9 One standard deviation and dispersed ellipses of regression

parameters
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Table 2 Regression parameters of the power law function and the

factor of safety for each pile

ID D D> 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
WiE 5877.97 0.70 4.37
bR 2 1770.37 0.08 0.58
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Table 3 Safety factors under various extreme conditions
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