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Slope reliability analysis based on MABC-SVR
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Abstract; Aiming at the disadvantage that the original artificial bee colony algorithm converges slowly and easily

falls into local optimum, a new modified artificial bee colony algorithm (MABC) is proposed, and a slope safety

factor prediction model (MABC-SVR) was established by combining the support vector machine. On this basis, a

typical slope example (ACADS) is analyzed by Monte Carlo method to calculate the reliability index and failure

probability of the slope. The calculation results are basically close to the existing results, and the whole modeling

and simulation operation process is less than 26 s. Compared to just using the Monte Carlo method, the time is

greatly shortened. It can be seen that the analytical method is scientific and feasible.

Key words: slope reliability; modified artificial bee colony algorithm( MABC algorithm); Support Vector Machine

Regression(SVR) ; Monte Carlo method
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Fig. 3 Flow chart of artificial bee colony algorithm
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Tab. 1 Statistical soil properties of ACADS

RE KB H1 ¢/kPa MBI R o/
T EHS -
/(kN = m %) ¥ AR S R ¥E 5 R
1 19.5 0 NA 38 NA
2 19.5 5.3 0.3 23 0.2
3 19.5 7.2 0.3 20 0.2
F2 ACADS iR
Tab.2 Test samples of ACADS

55 ¢, /kPa @/ cs /kPa @ /° RERE

1 0.53 22.27 8.91 26. 95 1.63

2 1. 03 36.8 3.45 20. 63 1. 34

3 1.53 20. 82 12. 32 14. 32 1.28

4 2.04 35.35 6. 86 8 0.98

5 2.54 19. 37 1.4 28.21 1. 35

6 3. 04 33. 89 10. 27 21. 89 1.6




52 M, . F&TF MABC-SVR 3 o] €24 53 4 165
gx2
F5 ¢, /kPa @2 /° s /kPa (2] /° WERE
7 3. 54 17.92 4. 81 15.58 1. 11
8 4. 04 32. 44 13.68 9. 26 1. 25
9 4.55 16. 46 8.22 29. 47 1. 55
10 5.05 30. 99 2.77 23.16 1.4
11 5.55 15.01 11.63 10. 53 1. 04
12 6. 05 29. 54 6.18 30. 74 1. 65
13 6. 56 13.56 0.72 30. 74 1. 39
14 7.06 28.08 9.59 24.42 1. 65
15 7.56 12.11 4.13 18.1 1.08
16 8. 06 26.63 13. 00 11. 79 1. 31
17 8. 56 10. 65 7.54 32 1. 65
18 9.07 25.18 2.08 25.68 1. 46
19 9.57 9.2 10. 95 19. 37 1.2
20 10. 07 23.73 5.49 13. 05 1.12
BRRH
4 q 2
I 1 gl © fIi
’ —— Fo=F sm
: 2 1.6}
trrmmrETIIEEEIE 1.4+
j [E24
m
= 1
E5 ACADS BREMEME L
Fig. 5 The most dangerous slip surface of the ACADS 0.6k
FEAS A 3 58 OGS ST, 2 BE BRI S Y 04l
RS MABC-SVR BURETT 20 Y, 4 4 i 02} //
JEBORI, A E B B C A g AR y o : - .
BEMAS BREAR B B0 AE . Il H R B () Ml ok ..
. e . () N5 52B5 (8 5 B3 He [
MM BRZE, BITERMIE 6 Frow. b1 EE bR -
RTINS R, o B AE 5 SE PR BEAT X b, LG 21 s
‘I‘%YR‘IJ_IL 7. =8 —— Fyo=Fsm
161
5 TaHE i |- ind 9 9 9
- inpu... 4 £ S o B L4r
0.9895 Hinpu... 1
|- iter 101 1.2
pi k 10 4mi
i 1 1b [0.0100,0.0... 0.0.. 0.0... = It
- | limit 100 100 100 =
0.991 I Lower 10x2double 0.0.. 0.0. 0.8
Hm 08353 08.. 0.8
[iml 34543 34.. 34 06k
MAE_test = |1 MAE... 0.0491 0.0.. 0.0... :
|1 MAE... 0.0622 0.0.. 00...
0. 041 Hmax.. 100 100 100 0.4F
b€l mod... Ix1 struct
in 0.8442 08.. 0.8... 0.2}
MAE trsin = nl  3.4851 34.. 34..
- Hneig... 2 2 2 0 . L L
062 HNP 20 20 20 0 0.5 1 1.5 2
Obj... [0.0066,0.0... 0.0.. 0.0... SR B
WA 25871544 o Obj... 0.0041 0.0.. 00...

6 ACADS HEIME{T4H RE
Fig. 6 Results diagram of ACADS example

(b) PR AL PR 5 TME A L 1

7 ACADS HEIMZRERHBFANIME LR
Fig. 7 Results of safety factor prediction and fitting

of ACADS example



166 o o# oS OB HOk

¥ MERPHEM) 52 %

HIE 7 IR, HEAR SIS R AAE Fsn
= Fga HERTIN, WSECRECA B, W) B
HENLE SVR BRI REAR I Hu 8L 5 FE AR 5, HL T RS
e RERUDN. 23 107 KSR P RS, N

H[133)] ACADS 3 H B nI FEHEHR 5 . SRR
pr VEABSRRE COV, |, KGRI A5 R 5 HoA
RIEEE AT TR W AR AT M b, AR IR 3
PR,

x3 ACADSEABAFETHAREUESINER
Tab. 3 Results of reliability analysis of ACADS

Fa=2 VI RS B by /0 v, /% SRR
1 Slide V6. 0 filidf 2 Tk 2. 3564 1. 40 / [19]
2 MCS(i# 50 000 K ) / 1.33 3.8 [20]

3 MCS(GPR) / 1.59 0.8 [8]
4 MCS(RBF) / 1.38 2.6 [21]
5 MCS( »-SVM) / 1.43 0.8 [22]
6 MCS(PSO) 3.6235 / / [23]
7 MCS(MABC-SVR) 3.5975 1. 43 2.57 FiNg'e
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