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Stability analysis method for bedrock-talus landslides considering
strength parameter partition of slip shear band

YAN Yuping, XIAO Shiguo
( Department of Geological Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China)

Abstract: For colluvium landslides along the contact between soil and bedrock with strain softening
characteristics of the slip shear band, based on stress field of the landslide obtained using elastic-plastic finite
element method and relative relationship between shear stress and shear strength at any point of the shear
band, as well as considering the peak strength, transition strength and residual strength of the shear band, a
new method of shear strength partition of the shear band is provided to analyze slope stability of thrust load-
caused landslide and retrogressive landslide. Further, the analysis method can be carried out via transfer
coefficient method with taking into account the various values of shear strength parameters on the corresponding
sections of the shear band. The influence of stress field obtained by finite element method based on ideally
elastic-plastic, strain softening and elastic constitutive modelson the factor of safety of the slope is discussed
respectively. Analysis results of two practical examples show that the factors of safety computed by the three
methods are very close to each other, and factors of safety obtained by the proposed method are 14. 1% to

21. 6% smaller than those by the traditional method with peak strength parameters of the shear band.
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Fig.1 General constitutive model for strain softening of

sliding shear band

HRAR e 3 L, -1 B 0 B T 48 S 5
A 1 A0 T CRTRR W N BEBE Y 0) I S B SR 0 A
Sl 4B (RN BRI A D) A, SRR L E—
TEJE BT b P 00 38 0 19 e 1 2 ph T 14 I 4
R B 7 W I 7 2 L R ot (B2 7 - R 75 A
R BLH0 O SR I 0 1A B B S R R ) 4
AU G BERBR AR . BORE BH XTI 3 AR,
ok A A A A 5 ) Al DU R B RS IR 2 8 B, b
U i PSR AR B PR B 28
{0 3o I A A 2 800
1.2 WKk

IR S VA L 4% A 0 0T 38R 5 A I ) K
VIR | BT B 00 2 9645 1 19 87 7 30 2 o 40 4
AU AL BB RS BT . % 08 ) S B 1 1 i 3
{5, T 5% G T 00 A 7 0 2 T 9 YR
Uy 3 88 A T 9 S P B R ) 1 O
bR I R — 5 P ORIRE T 440k R 5 4 i
T P 2) AR I 3 T G B v 9 e, T
SO T R 1 SBT3 o o 20K

0,10, 2 a-xj_a-yj.z in2
o, = 5 cos2a + sin2a - 7,,8in2a
(1)
o, -0,
_ i i s
To = 5 sin2a + 7,;,c082a (2)



- 46 - =) KT, 45 2 R B S R XU A M B i AR M A A T iR

2020 4

Ko, o, 7, —P KRN T B IR « TH IE R ) .
y T IE W 77 DA M« TE B N Ay
(kPa) ;
a—P S 4 ¥ YU) )  REE J mde ff(°) ,
ARG 2 0° ~90°,
T AR Al A A B PR, AT AR e 1 UG (BT BY 5
ETﬁj\j:

T; = o,tang; + ¢; (3)
X, G3h P oS A TR N R AR (°) AN
Fi& J1(kPa) ,

g
b
| |
I.:/ ———
| ~~ __I o /%J l_n_
Loy T
! X
1R |

B2 #HHREBHEEESMER
Fig.2 Stability analysis model of bedrock-talus landslide
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Table 1 Main physical and mechanical parameters of

¢

landslide example 1
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Fig.3 Sketch map of crosssection of landslide example 1

and its strength partition of shear band
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Fig.4 Numerical analysis model of example 1
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Table 2 Main physical and mechanical parameters of

landslide example 2
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Fig.5 Sketch map of crosssection of landslide example 2 and

its strength partition of shear band
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Fig. 6 Results of strength partition of shear band using

three methods for stress fields in landslide example 1
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Table 3 Safety factors by three methods for stress

fields in the two landslide examples
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Fig.7 Results of strength partition of shear band using three

methods for stress fields in landslide example 2
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