FA0L 12
2018 4 12 A

# = I
DOI: 10.11779/CJGE201812008

B Vol.40 No.12
Chinese Journal of Geotechnical Engineering Dec. 2018
T Z I RABRERBSIEEM R R 7ih
E Kﬁ*ﬂ&lﬁl Jin sl Fa e IETE Al LR 1 2% y
ROFULUREE, AXEL A BN
(1. BWA@ R TR ERE SR, g 2002405 2. M SRIETE RE& RGO, L 2002405
3. BASERFEARTRER, L 200240; 4. FEBRIRERER RE WA ARAR, )74 /M 510663)
W OE: FEWABEMTIRGM LS REBSERE R, A

B et S, —BCRABUE AR . BUEmsR
LA
MER R A ATHIRCR . BT RERNNB IR BRI 7, SRR, ST HUEAR I BN AL, WAy
hESHES: TU47

=Sl =]
E=RCRIE

TSR OR OO M L5 S A B L RIZI D R . St — MR T RENL 2 DR IT (PCED MR M 75 %77
BB AGIHE . 95%BE(E X AISFEEE RAEHGL, 2T PCE MMEFR AT iH AR & m, 45 RAT5E.

R IR 22 S0 R T R 1 2 B 5 BB 17 ) S sCRR A R S 23 M o S B A R P A A Y
LR B AN B JR AT REE SRR R Y (MCMC) BEULIIRE S [ 0BT 77 VE AR

o, 53T
TG R s P AN L S [ S 2
KR ot AR RERSEA, FEHLZ IR SR R EE SRR P R
XHARIRES: A
ES
cewufang@163.com,

XEHRS: 1000 - 4548(2018)12 - 2215 - 08
J5(1993 - ), Zr, Wid, EFEMFEE - TREMERTTEE S5 KK 87 58 TAE. E-mail:

Probabilistic back analysis method for unsaturated soil slopes with fluid-solid

coupling process based on polynomial chaos expansion

1,2,3 1,2,3 4 - 1,2,3

WU Fang”~°, ZHANG Lu-lu”~°, ZHENG Wen-tang', WEI Xin

(1. State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. Collaborative Innovation

Center for Advanced Ship and Deep-Sea Exploration, Shanghai 200240, China; 3. Department of Civil Engineering, Shanghai Jiao Tong
Guangzhou 510663, China)

University, Shanghai 200240, China; 4. China Energy Engineering Group Guangdong Electric Power Design Institute Co., Ltd.,

Abstract: The seepage and stress-deformation in an unsaturated slope under rainfall infiltration are interacted with high
nonlinearity. Numerical models are commonly adopted to solve the coupled governing equations. Tremendous computational
cost of numerical modeling is the main obstacle for probabilistic back analysis with field monitoring data. A probabilistic back
analysis method based on polynomial chaos expansion (PCE) is proposed in this study. PCE approximation is used to construct

the explicit functions between unsaturated soil parameters and model responses to replace the original numerical model. The

PCE surrogate model is adopted in parameter posterior inference with Markov chain Monte Carlo (MCMC) simulation based

method can significantly improve the efficiency of model calibration.

on the Bayesian theory. An example of unsaturated soil slope under rainfall infiltration is presented to illustrate the efficiency of
are close to the results of the traditional back analysis based on the original numerical model. In addition, the proposed new
Monte Carlo simulation
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the proposed method. The statistics of posterior distribution and 95% uncertainty bounds obtained using the PCE-based method
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Fig. 1 1-, 2- and 3-level sparse grids in two-dimensional random space
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Table 1 Input parameters of unsaturated soil slope model

7
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Table 2 Prior distribution and statistics of random variables
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Fig. 3 Comparison between numerical model and PCE model
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Table 3 Posterior distribution and statistics of random variables
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Fig. 7 95% prediction uncertainty bounds using numerical

model-based and PCE-based back analysis methods
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