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Stability analysis of soil-rock mixed slope based on digital image technology
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Abstract: Soil-rock aggregate is a kind of common geomaterial, especially in southwest of China, there are different genetic types
and different scales of soil-rock mixed slopes. The stability of these slopes is very important to the slope safety during the
construction and the operation of engineering project. In the traditional slope stability analysis, soil-rock mixed slope is always
regarded as homogeneous soil slope, and rock blocks are neglected. By this way, the result of slope stability analysis may have large
error. Using digital image processing technique, a soil-rock mixed slope is analyzed, and its microstructure model is built. Then, by
using FEM shear strength reduction method, the stability of the slope is analyzed based on its real structure. The results indicate that
rock blocks make the internal stress field became very heterogeneous, the sliding zone of the soil-rock mixed slope obtained by shear
strength reduction method is very zigzag. The stability factor of the soil-rock mixed slope based on its real structure model is higher
than that of homogeneous soil slope.

Key words: soil-rock mixed slope; meso-structure; digital image processing; strength reduction method; slope stability analysis

B AR S5 5 RO OREIE Y . R vt B AR R 1 AR
AR BTN K A e B AR A AR

TARGHRRRBMNLLORIEN, hEA— BURRAXBEE R, SRR TR, Hoix
SE LR, SRR R . AR R S AL RTTZ m eI 700 Aok U XUIT H /K v sl
J HBAT 2 AT B AN SR ECA AR B2 5 A A UKOK B I A RS AR 545
Gio ARG BRI R I I Ak, SR, FRTAERS A VR A AR L3RRS E P AT I
WO SR TR B 2R BB ATk, JC T I BOR AR IR BRI 4 ok 94 L
FORREE RV R SRR B ERUKHRIE 8, SECR AR S HORIE M . XAl
MIANBTETT, PR, XA ZAFAEE AR B VAT A I 454 S S0k B BT TR
FBORER L AR A AR e MEBVTERDE T KRG, 208 T ARG Ao O
RS BOTINZE R o AT NG . kScaliy IR FOR AL HA) e bl g b e v s T ik A

Wk H . 2008-07-25
YEZ RIS R0, B, 1978 4F4, frukid)E, FHEMNFHEIE ARG 2, MR TR Mos + O REBUE vH4 45 05 ik 9T A .



342 b= *

N 2 2008 £

ISR TR TR T iR

Bt VF SR A B e B R PR TR A i
By BB AR B C O BB A B A J e it 17— 3
WANH] D IEARTBL IR ] T 2 Fhp BRI,
WfEpE A, ). SR Sos L TR a2
JZHIR, RIS T AT R . Kwan SR
By G AR BB K e TR e 1 R R AR
O)A L EORHRE PR AEEAT TS, s
7 PG BB A I 7 TR e i B R A
TeAR s o3 Aii B HE )5 RAEAT TS T. Lebourg %)
He T B BB AR BB DK HER A HAA FR) RIS
FUBARBEAT T HFFC. AR, st I i T4
FERGA T IO, IR B B AR B
AN T MBS A B TR A B R AT 0 M, S T
FCRCSE N AR, KBRSl Ry et D SR
M, PIE A R BUE RS AR AT T AR 2
OIHT o RSN B R AL B AR T L
AR RN B AR STFIHFAE, IR AT PRICEARS
ST IR AN LA R R BEAT T A S A0 0 ) 2 (e 1k
Wt

ST H e R AL B LA BROTE AU BR
KO A S, AR SC LAV X — A TR A AL 3k
1, R ECT BB AL PR T RS A0 L4 4
R, IR AT BROTE AU AR Z AR SR
ARG PEREAT T 3T oE

2 EATRA RN ST R AR 3T

2.1 FFEBAFEA

B BUG A B A VT ST TN N R g
JE I AR T2 A, ek B AR
TGP FIEEE . B CT MLEKG, Sl
LA SRR AT I R E R,
VSN T T RIAL B, 5 I 15380 B 7 B2 (1 4% ol
iR A EBAE BN B EHER  — R A
B3 R, IR B A B MG 38 SO0 Y — A3
HfE, MUARRIZ SR, RIZKRE. 0L 256
B AR, FOKBEAEN 0~255 F1 0~1. 3%
AN UG A R A B (1) 5 A A TR AR BEARL IR A45 35 it B A
G AR BEA oy AR T UG e & (AN [l
e

A5 P AR LB At UG R I v 2 15 2 1)2A + TR
MRS A T XM R E R, XLefE B
SR AN K AR B Rk . PRIk, BRATTAT
DI Ik - A VR A AR 3 W T PR (AN [R5 32 R BT I
ML ) A € P55 5 € R PR AR A SR SR L Py 35 48 R R A

SO0 B N (8 SR v B i Sl TR = - Wi 1D
TihBda et i, B 1 SR TR ARG L
WLSE SRR E M TR .

|k At v P4 |
|

AL
MR . [ETEE
PUEE N

PR L SR

! v )
[asom] [Ea] (s
[ | |

BT B8
RS ENES HT

1 ETHAREGEDIEEEHNREEI RS
Fig.1 Process of the S-RMS stability analysis based on its
real structure
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