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Study on the stability of rock slope without obvious sliding surface

YAN Zhi-xin'* ,DUAN Jian'* ,WANG Hou-yu’

(1. Key Laboratory of Mechanics on Disaster and Environment in Western China ,Ministry of Education ,Lanzhou University ,Lanzhou 730000, China ;2. School of

Civil Engineering and Mechanics ,Lanzhou University ,Lanzhou 730000, China ;3. Air Force Engineering Design & Research Bureauw ,Beijing 100077 ,China)

Abstract ; According to the rule that rock mass structure plane and its shear strength properties were dominant in con-
trolling the stability of rock slope,on the basis of rock mass structure plane network and its engineering boundary con-
ditions , every possible slide path of rock slope was searched. By applying the theory of Lajtai and Einstein, Equivalent
Mohr-Coulomb Yield Criterion, anti-slide force and sliding force of rock bridge and structure plane were calculated.
Furthermore , got a rigorous formula for calculating safety coefficients ;and moreover, skid-resisting reserve on each sec-
tion of different slide paths and total skid-resisting reserve were ascertained. The comparative research of different slide
path safety coefficients, total skid-resisting reserve and the density of total skid-resisting reserve was established. The
research method for exploring dangerous slide path and stability of rock slope without obvious slip surface was studied.
The example shows that applying safety coefficients and density of total skid-resisting reserve in assessing rock slope
stability is feasible.

Key words:rock slope stability ;slide path;density of total skid-resisting reserve jsafety coefficient
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(1) ZHHIR (B <y + 7).

d =Lcos (B -a)

0,=0.5(0,+0,) +0.5(0, —0 )cos (7 -
2a) -7, sin (7 - 2a)

7,=0.5(c, — 0 )sin (7 - 2a) +

7,c08 (T - 2a)

7,=0.5./c -2¢c,0, R, = den.ds,Ti = JdTSids
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BT
(2) A (B =y + 7).
h =Lsin (B - a)
0,=0.5(c, +0,) +0.5(c, - 0,)cos 2a +

7,810 2a

h
R, =0.h,T, =f o,ds
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Table 1 Material parameters of slope used in calculation

P— Wifa/  SpERTE ARy WEEp/  BERH EEEM
" (°) E/MPa b (kg-m™@) ¢/MPa ¢/(°)
ik 8000 0.2 2 000 1.00 35
LIS, 20 3 000 0.3 1 800 0.20 35
MW J, 30 3 000 0.3 1 800 0.20 35

MW J; 45 3 000 0.3 1 800 0.20 35
MW J, 57 3 000 0.3 1 800 0.07 35
5K Js 40 3 000 0.3 1 800 0.29 35
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Fig. 4 Normal stress and shear stress on structure surface
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Table 2 Results of rock bridge and structure surface

R . 127 BRI ] W PUEhE

HHAE KE/m )

b2 J1i/kN - Ji/kN  £5/kN

Jo 32.1183 PUBIHEIR 25440 11812 13628

J,  22.7595 BUHTWEIR 17330 6560 10 770

ZEFTE J; 26.323 2 HUBTREIR 11 585 2014 9571
Jy 34.7558 PUBYMEIR 6852 2693 4159

Js  52.0187 HUBYMEIR 28 195 16275 11920

BC B 27.330 6 HiBIMEIR 16203 4891 11312

A BG Bt 29.2322 HimIREIR 15 033 296 14 737
DE Br 19.700 5 HUByfdRk 11924 3275 8649
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Table 3 The contrastion analysis of different paths results
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