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Abstract: The Kriging method, which is an efficient and accurate metamodel, is widely used in slope reliability
analysis. However, traditional methods couple the Kriging model directly with the Monte Carlo simulation method for
reliability analysis, which leads to excessive memory usage or even overflow in high-dimensional slope reliability
calculation with small failure probability, hence failure to find the solution. To this end, this paper proposes a Subset

simulation method based on the Kriging metamodel to efficiently solve the problem of small probability slope reliability
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analysis. A single-layer cohesive soil slope and a practical soil slope are used to verify the effectiveness of the proposed

method, and different regression models and related function models as well as the number of training samples are

explored for the accuracy of the method. The results show that: (1) The proposed Subset simulation method based on

the Kriging metamodel can effectively calculate the failure probability of slopes, and is more efficient than the traditional

method; (2)During the construction of the Kriging model, the calculation accuracy of the model can be achieved when

the number of training samples reaches10 times that of random variables. In addition, the number of additional training

samples has little effect on the calculation results.
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Fig.1 Flow chart of slope reliability analysis based on

Subset simulation and the Kriging metamodel
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Fig.2 Slope geometry and slope stability analysis

result for Example I
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Table 2 Statistics of the soil parameters of Example 1

RN T YIE BRERE A MR
¢ 10 kPa 0.3 X HE A o
¢ 30° 0.2 X IE 25 '

TE 3 2 S A o> A BRI AL T T
FE T v LA A 1 AR AU X % 10 ST JEE RT RE HE 3
Bro B S, MRS 10 4% Bl HILAZ 5 ol ), 40 TR S
J5 AR A A B 20 AL bR E IE A5 BEALREAS | I 11X 28

o o 1 25 Bl AL R A 42 B 36 2 i /R R S g T b
S g Ry P BOIE AR B ML AS 0 FL 5 A BT 2 9T R i B
R M A AT ASE AR, R A5 AH N7 ) 370 3 e e e o 17,
FUIZh o0 B A A AL . g o B 4 AR A AL I [l 5
HR IR 3 R 22 T 2o B, A G R BSORR HRY E E AT
AL BEJE KU o8 B Y v T B AR A A AR
UL 5 00 B O OHE 3, 45 SR T A5 9% 10 B 1) 2 AR A
F 4 0.0530,

SRy 06 IR AR Sk I E R M S T SRR AR S
PE TS HES R RIBARL LT A5
FF AR I8 AT i B TT A R A SRR AT b T
RN 3. MR 3T, BT o A AR SR
1155 SRR 1k 34 AT X 0 3 2k OHE R K
SYAT TR AE R 2 AR T 5 R RIS B B/ T
10% . [AIE, 26 F o0 B A B ) 524 Rk 5 T4
RRAD T V5 T G (DA 458 % 496 52 e R T B 0L L KR
JEHLBEAR . R ZEAE AR 7R3 5 L & ) Sy
RSB I A AR RO E O 1X10°, {H 7 JE 5K
B RGBSR R R I AR A B8 B B8 i
107 B, 45570 PN A7 o K 6 Hh T B 1R S 1 N AE A i
(16 GB) , MUTHT 5 BN A7 36k i Je ik e A7 1 H 5. [al
F2 SN HE T 5 L 1 52 R R VS AE B R /INE R 2k
SR B AT B A B AR A — R R R R . 5 2 A
LE, 2 T v B4 ) - SR BTADLVA FE A T 1R 220K 5t
SRR T 0 i R A B o R] 2k A A AR T SR A
AL X107, KK FEAR T 5000 B A 4 15, AT A 3%
fife U T BT v B A 1 SRR RIS BT s N A S R
K ) 8

x3 AESMAEHTENES A RBTERLER
Table 3 Probability analysis results obtained by
different methods for Example I
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Fig.3 Relationship between probability of failure and

the number of training samples for Example I
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different models for Example I
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result for Example II
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Table 5 Statistics of the soil parameters of Example II
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