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Tab.1 Physical and mechanical parameters of soil
/
(kN-m™) E/(kN-m™) v ¢/(kN-m™) d/(°)
1 16.6 1.8 ¢ 0.3 3.34 30.3
2 17.3 22 ¢ 0.35 63.46 20.1
3 20 4.0 ¢ 0.25 97.94 22.32
4 19 3.0e* 0.25 5.0 32.45
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Fig.2 Slope plastic zone distribution by strength reduction method
, -20% .—10% .+10%
+20% ,
2
Tab.2 Factor of slope safety
/ / /
(kN-m™) (kN-m?) (kN-m™) (°)

-20% 2.040 1.941 1.934 1.891 1.566

-10% 1.999 1.941 1.957 1.939 1.754

+10% 1.910 1.934 1.941 1.973 2.157

+20% 1.871 1.941 1.949 2.017 2.365
2.2

s 3 Si :
AK; Ax,»
S=I K, I/1 N I (1)
(1) 2 , 3 0
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Fig.3 Various factors influencing slope stability
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Fig.4 Histogram of sensitivity factors affecting

slope stability
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Tab.3 Orthogonal analysis table considering the interaction between factors
0 0 0 0 0O00O0O0OT1TT1T 1111 1 1 1 2 2 2 2 2 2 2 2 2 3 3
1 2 3 4 56 7 8 9 01 2 3 45 7 8 9 0 1 345 6 7 8 9 0 1
A A B A B C A B C D
X X X D x x X X X X X

AB g Ceog DD D EE E E Fos
1 1111 111 1 1 1 1 11 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2365
2 1 11 111 111111111 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1557
3 1 11 111122222222 I 1 1 11 1 22 2 2 2 2 2 2 219
4 1 111111222 22222 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1451
5 1 11 222211112222 111 2 2 2 1 1 1 1 2 2 2 2 2354
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ooo0oo0oo0o0o0o0o011711r1 111111 2222222227233
1 23 456 78 9012345467189 012345¢67289 01
A A B A B C A B C D
A B x C x x D x x X E x x X X
B CC DD D EE E E Fos
6 1T 11222211 112222222211 :1:1 2 22 1 1 1 1 1553
7 1P 1222222221111 111 1222222221111 2192
8 1 1122222222111 1222211171111 122 2 2 1443
9 12211221 122112211221 1221127211 2 2 2365
10 122112211221 1222211221 1%227112211 153
11 2211222211221 11T1?2211?222211%22T11 219
12 2211222211221 1221122T1T1 117221122 1451
13 2222111122221 1T1T1?222211T1T1%2727221 1 2345
14 2222111122221 1221T1T 1T 1222211112 2 1541
15 122221122111 122112222112211T1T1722 2198
16 22221122111 12%2221T1T 1712211222211 1436
17 2121212121212 121212121212121721 2 2564
18 2121212121212 1221212121212121721 1730
19 21 2121221212121 12121212212121721 1566
20 212121221212 1212121212112121212 1574
21 21 2212112122121 121221211217221721 2564
22 2122121 12122121212T1T1?21?2212T1T1?32T172 173
23 21 2212121211212 1212212121211721 2 2365
24 2122121212112 12212112121217221721 1574
25 221 122112211221 1%2211?2211?2%21T172721 259
26 22112211221 122121T1?2211221122112 1723
27 2211221211221 121221122121122171 2 2377
28 2211221211221 12211?221T1?3212211?3221 1574
29 22121 1212212112122 1211212212171 2 255
30 2212112122121 1221T1%21?221211217221 1723
31 22121 1221121221122121T 1722117212721 2365
32 221211221121 22121T1?321%221122121712 1574
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Tab.4 Analysis of variance
A A B A B C A B C D
A B X C D X X X E X
C D D

s 0.11 002 002 0.02 0.02 002 032 004 003 0.02 444 001 002 002 0.04 032
df 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16
Ms 0.11 0.02 0.02 002 0.02 002 032 0.04 003 002 444 001 0.02 0.02 004 0.02
a 577 079 098 091 1.17 098 162 186 130 096 223 048 1.04 1.03 2.16
P 0.07 043 038 039 034 038 002 025 032 038 001 053 037 037 0.26

SS ,df ;MS ;F F ;P a

, Mg ,5 E>D>A>C>B,
) MS )
, ( MgxE>Mg;)
( Ms>MgxE), s
’ (MSBX
C>Msc>Msg) , ,
a=0.05 F , s
. (P<a=0.05),
3
1) 5 , ,
2) ,
3 ) b Y Y
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Sensitivity Analysis on Slope Stability Factor Based on

Orthogonal Test

Wu Keliang, Ding Chunlin

(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract: High cutting slopes at the Hanji Section of Jing—Xin Highway have low soil strength and excavation
stability. Aiming at controlling the setting and slipping in excavation and operation, this study, based on control
variable and orthogonal test, in light of effects of stability factors, conducted simulation analysis of the sensitivity
of different factor effect on the slope stability. Results showed that the effect of internal friction angle on slope
stability was the most significant with cohesion and unit weight followed by. Elastic modulus and Poisson’s ratio

didn’t have significant effects on slope stability, but had a certain impact on stability when they interacted to-

gether. Finally, it presented some valuable suggestions for designing and constructing the high cutting slopes.

Key words: high cutting slope;safety factor of stability ;controlling variable method ;orthogonal test;sensitivity

simulation

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



