5 46 & 55 4 ]
2014 457 A

Wl k%= ® (T 8B FKR)

JOURNAL OF SICHUAN UNIVERSITY ( ENGINEERING SCIENCE EDITION)

Vol. 46 No.4
July 2014

X E 45 :1009-3087 (2014 ) 04-0006-07

BIFREBEITE P RBFE = L 58 E E ik AN

7L T

(MRS I35 I KR IT A P [ R E G e KA K 2R, T0JI BT 610065 )

Ol e A A RS X I AR R R S I A R AR AR R AT T IRA TS, B
TEMEEUEITH R A MR 55 T TR SE PR o SR ARREIR 89 3 27 2 e 2 W1, HEBR A SR WL 38 B 52 0, 1 7 A% i
SOk E T B ARSI S DB R A M 00 A5 B AR I 3 8 I INTE 19 g~ R B — B,
B 1 B el Rt — ARSI TIOR3 SR AR 2 5 2 A AR 4 e R I DDA G, O i BRI 3R AT 5 TR S
B, AR R AR SE BRI AE X A M-C oy it R (0 5 T B DT RER ) ik BEEEA THL BB IE . ASTRLB IEJS 1Y
M-C 5 & HEDU Sy BERl, BE— 24 T 4709 &2 S R 5 BEF st 5 e, SR 2 AR A R AR izt B A A

FRAY FL R4 SR RS L T I R i
KGR L AR E s BUE TR R AR 5 i R o )
&4y £ S TV39;TU45

XHERARERD : A

Failure Criteria and the Yield Criterion in the Numerical Calculations of Slope Stability
ZHOU Zhengjun,CHEN Jiankang™ ,WU Zhenyu,PEI Liang ,HE Kun
(State Key Lab. of Hydraulics and Mountain River Eng. ,College of Water Resource and Hydropower,Sichuan Univ. ,Chengdu 610065 ,China)

Abstract: The failure criteria and failure models of slopes in the numerical calculations of slope stability were discussed extensively by

using theoretical analysis and two typical examples. Qualitative mechanical analyses showed that, if subjective factor was avoid, the fre-

quently-used three types of criterion could reflect concordantly the slope failures under strict convergence criteria,which was verified by

the numerical example 1. Failure modes of the slope were determined by the yield criterion of rock and soil mass. In order to make the

numerical analyses satisfied with the engineering practice , the tensile modification should be carried out in the yield criterion based on

shear failure like Mohr-Coulomb yield criterion. On the basis of shear and tensile composite failure of rock and earth mass,a numerical

strength reduction process was set up, and this process was proved more reasonable and justified by the calculation example 2.
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Fig. 1 Geometry shape and mesh generation of the

slope in example 2
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Tab.1 Stability factors in different convergence norms
R 8x107° 6x107° 4x107° 2x107° 1x107°
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Fig.5 Relationships between horizontal displacement
of monitoring point under different conver-
gence norms
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Fig.3 Plastic zone distributions with reduction factor
0.98 and 0.99
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Fig.4 Shear strain increment contours with reduc-

tion factor 0.98 and 0.99
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Tab.2 Shear and tensile strength parameters of materials
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Fig.6 Slip modes diagram of an excavated rock slope
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Tab.3 Parameters used in the slope stability calculation

) o/ E/
Bl v @/(°) ¢/kPa
(kg-m™) GPa
I, 285k 2750 7.5 0.3 35.0 750
HIFAA 2700 3.5 0.35 31.0 350
N 2500 2.0 0.35 21.7 103
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