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Reliability analysis of settlement of cast-in-place piles considering high-order correlation

TANG Libin
(7th Engineering Co., Lid. of China Railway 19th Bureau Group, Zhuhai 519026, China)

Abstract ; In order to determine the settlement of cast-in-place piles accurately, the soil parameters around the
piles were treated as random variables, and the response surface method was used to study the reliability of
pile foundations. However, pile settlement is related to multiple soil parameters and the high-order terms of soil
parameters may be highly correlated to each other. In order to overcome the problem that the traditional
response surface method does not consider the high-order correlation of high-order parameters, a new non-cor-
relation response surface method is proposed based on the principle of high-order orthogonality principle.
Results in combination with actual engineering calculation show that the new response surface method is more
conservative than the traditional one. It can be seen that if the high-order correlation of parameters is not
considered, the results may be overestimated.
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Fig.1 Distribution of design points in classic RSM

TS M SRR FE BT S BT
R, 6T IO P AL AR S e T A2 IESC 1, RIS B L

RS AT U7 07 e — o o
AR 2 A0 0 K AE A )
Zzizj=0 (1)
WL 7 T T e

m
y=a+ ZBizi + Zﬁqzizj +
i=1 i<i

Y B e =12, n—-1(G#i) (2)
i=1

Hop 2 0 2, R BERLS R o REEOT, 18, 1B, ]
U, ARH BSOS EL TR W 1 [
Y, & sk

Bkos AR MUy B AL A B 0 7 B4 7
FRIEHN LA (1 5 S R | T 2
i S TS AR BBk 22 B, PR, e
A L 5 WO IO R B B X —
S5 R e 1T S B, S R M A2 T B
S YITRISS 30 % B S 7 7E

gz?zj#()(ﬁ;zizjz#()) (3)
F1 ATEMMNEEEEASHE

Tab.1 Distribution of sampling points in response
surface method with 4 variables

Uity 2, EX 2 2, E-3ea
1 1 1 1 1

2 1 1 1 -1

3 1 1 -1 1

4 1 1 -1 -1

5 1 -1 -1 -1

6 1 -1 1 -1

7 1 -1 -1 1

8 1 -1 1 1 P
9 -1 1 -1 1

10 -1 -1 1 -1

11 -1 -1 1 1

12 -1 -1 -1 1

13 -1 1 1 -1

14 -1 1 -1 -1

15 -1 -1 -1 -1

16 -1 1 1 1

17 0 0 0 0 KI{E R
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Fig.2 Flowchart of reliability analysis of a single
pile’ s settlement
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Tab.2 Reliability index of settlement of different piles
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2 18 By T D7 AT Monte-Carlo #£ Monte-Carlo ¥
G5 2.70 2.79 2.81 2.72
Gl4 2.69 2.81 2.80 2.75
G21 2.23 2.34 2.33 2.24
G22 2.54 2.64 2.63 2.56
G42 2.68 2.79 2.80 2.67
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