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Application of uniform design in probability analysis of geotechnical engineering

HUANG Liang, YI Wei-jian, WANG You
(College of Civil Engineering, Hunan University, Changsha 410082 China)

Abstract: In the method of response surface Monte-Carlo based on artificial neural network, the uniform design, a kind of design of
computer experiments, is introduced to arrange training samplings set of RBF neural network that combines the advantages of
uniform design and RBF neural network organically. On the one hand, it may decrease the number of training samples as fully as
possible, and on the other, it fills training samples into the parameter space uniformly, and enhances the prediction accuracy of RBF
neural network which has strongly local approximate capacity. In the probability analysis of retaining wall stability against sliding,
for example, the results of the proposed method are very consistent with those of the direct Monte-Carlo simulations. And in addition
this probability analysis shows that friction coefficient of the wall base f, the inner friction angle /',unit weight y of filled soils, and the
friction angle of the soils against wall back J have influences on the retaining wall stability against sliding from high to low in turn.
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Fig.1 Sketch of retaining wall
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Table 1 Statistic parameters of random variables

A AR RESL] bt A 5 R
f 0.5 0.1 0.2
o/ () 21 3.15° 0.15
PG 8 0.96° 0.12
y/kN-m™ 18.6 0.93 0.05
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Table 2 Uniform design table Uss(5%)

FEAR S

9 4 S Y
1 3 5 1 4
2 3 2 5 5
3 5 3 2 4
4 5 5 4 5
5 5 2 3 2
6 1 1 1 2
7 3 1 4 1
8 3 4 2 2
9 4 5 3 1
10 2 4 4 3
11 4 4 5 4
12 2 3 1 5
13 1 5 2 3
14 5 4 1 1
15 4 2 1 3
16 2 1 3 4
17 4 3 4 2
18 1 4 3 5
19 4 1 2 5
20 5 1 5 3
21 2 2 2 1
22 3 3 3 3
23 1 3 5 1
24 1 2 4 4
25 2 5 5 2
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Table 3 Results of probability analysis

2R SR PR RSOk HIRHRE 2 %
K HME 1.5527 1.5569 0.01
K brift 2 0.4202 0.4250 1.14
UGS 0.0751 0.0774 3.06
R4 FHRRESHT

Table 4 Analysis of correlation coefficients

XA HESE R AT MR R ZE/%
Pok, 0.603 0 0.599 3 -0.61
Pax, 0.057 4 0.048 6 -15.36
Prx, 0.746 8 0.746 9 0.02
P, -0.242 0 -0.245 7 1.52
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