F28BH 3 M R | 2 Vol.28 No.3
2007 4 3 H Rock and Soil Mechanics Mar. 2007

XEHS: 1000—7598—(2007) 03—0505—07

T 58 & 3R 0 E B 18 0 8938 SR A 34 1) 38

HIE!, H K2

(LR A TR, Bat 210098; 2. T EsEhBEHIIGTEE, Kb 410014)

R

B E GRS BTSRRI R, AT S AR TR A, 1 R R (R R AR, SR
Y 38035 P T R T P8 v (i 3R o v o Ik SRS o T, S DA AR T AR A A A SRR R B AR, IR
RS AT IR R S B IR AT IR I AT AT s AT BT T ST SERE BE (KA R IR 3. 4R, SR IR
FIBFFAENE TSI DB AR, FEEiEm. MRS, SRS T nTSE RIS A L, S AR .

X B O HO BREAT SRR EEERINE: BRI

h & 4245 TU 457 THERFR IR A

Study on slope failure criterion based on strength
reduction and gravity increase method

. 1 2
XU Wei-ya, XIAO Wu
(1. Research Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China;
2. Mid-South Design & Research Institute for Hydroelectric Projects, Changsha 410014, China)

Abstract: According to deformation observation data analysis of typical landsides, such as Jiming Temple landslide etc., the
deformation failure mechanism is summarized; and then the mechanism is applied to slope stability analysis as the failure criterion by
adopting strength reduction method and gravity increase method. By classical instances, the failure criterion based on deformation
trend is suggested; various factors effecting computation accuracy are also analyzed; and at the same time, the reliability and stability
of previous methods are demonstrated. The result indicates that the failure criterion has a clear concept, special physical meaning and

distinct definition for slope stability analysis. By comparison, the precision and reliability on basis of strength reduction method is

better, and can be applied to most slope stability analysis.
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Fig.1 The curve with velocity and time on monitored Point
of Jiming Temple landslide
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Fig. 2 Shape of the slope and the position of the most
unsafe slip surface (unit: m)
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Table 1 Mechanics parameters for the
homogeneous soil slope

c/kPa 0/ 7/kN-m> E/MPa u
3.0 19.6 20.0 10 0.25
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Table 2 Total results for the homogeneous soil slope
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1.00 1.00 1.00 1.00 0.99
Bishop 0.993 0.015 0.960 1.030
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Fig. 4 The curve of AS/ AF;, -F;, by strength reduction
method
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SR FH 58 B 47 ek i 43 A 12 A9 100 5 7K S 47 % Bt
SREHTIR R BN b, HREAY 2R
H0oh 1,02, {XHEEHIREPHERR A SR 1.00 K 2 %,
H A fE B S AL B S JEARFEAAA R o 3K 15 B R
BT AV A 1 1 5 i P Ak R B0 o 1) AR A a3
SR 10035 2 A5 T S AR IR A 1) 58 AT ik e
AIATI, DA STE W MR R, S
L
4.3  EEEIEE G 2T

GRS T N DI RIUE % N B ;2 N s N1 ]
) INTRSE, BN O AR A AT, I
UF I3 IR B RS I, 3 s 8 K TR
o I 0 22 A RZ B SRR, AT
PR AE 3 B4 I (M W AR A B A TR RS, B
HEIEIMARECN 0.7 VE MR, AR Iy Ik
Fell 0.7, BI--AKERERLL 0.7 5, SR 5B ETHE K E

JIMEERE, TR A AT, Tl
WO R R0 TR, T T A B R AR
RIS RS . 4 HT BTS04 I B R R B T
S 0 2 K I A P A o 5 KT R R0 5
E S R BN B2 H A AS /AR, 5T 3N R
Fy %R ML, W 6 Fis.

07 08 09 11112 13
BEERINRL Fa

Bl6 BEFEMINVEAS/ AF, —Fyu kAR MLk
Fig.6 The curve of AS/ AFy —F,; by gravity
increase method

R 4. B 6 Froniididies LR gL s
PR AR B (B B I RO AR A th 2 v LG
e i B 3T 8 R B (B B 1Y I R B0 KB —E
PRI J3H KA o 438 et P R 5 SR S K
BY N AR S e B BB R SUER, WA L
RS T PR B b Bl ) 5 5 ok R AR (B
FESE IR BONE A I3 I 224 A, BY PV AR 1 A5
LR AR TP (1 DX I R T3 (1) e s B v A B T AT
R, BT TR A 1t R A
R BT RSB AARS SAKE R, Bk, HEE
EREYIA I HTIRZS, N AR TR A L3
AL BNEFBIRE, FERRLR G A AL
AR B R AR 1 1 (1 e R K A ) 1) 4% R S )
SR 35 2 5 TR ) s AR 7

HE RN REF, EF 118 7Y, AT
oo R R 1 AR B0 i 2 LU AE AS / AF, (B Fy 19
Hn 288 EEd, R NRRS), A8k
AR B T S R N AR B IR A A A A, 15 F
M 0.7 B4 1.18 (Rt ferr, s — B A TR R
& F kB 118 5, AS/AF, fHB F, 84 Inifi S0k
B, T3 AV A B A TR R ) AR A R
SRIEIN, S 3 A T B Y AR B A 2
TUE L THE, RAPRAE, ERADIRIK S 5 K
AR 7 Frsihek. B LRI RN 1.18
FEIF, A TG SRR, ATRedy @i 6 s
M aR A 2R 3, BRI, AT LLACh el 3 1) 22 4
AR 118, Z N T R A AH N ) 5 fE B AE T ST



%3 TR PEAE T o AT R FR SR N PR S 3 A A T T 509

BIE. LR ACADS R %50 1 1%
filt b AT, SO BT 20 AT 5 i DR 2R (1 S 200 SR i 4
HR A 5 EHIAIE Bl BanE 8~14 Prox.

e

B 7 R INEEY AR B A
Fig.7 Shear strain increment distribution by gravity
increase method

AR HE SR I 4y B i A5 1 K S
o 448 1t B R 8 19 0 R A ARG S, 15 b
(224 RECh 1,18, LR AIREPHER A S 1.00 X
18 %, LUBREEHTIIETH A R 15 %, HIaKIF2)
T B ARG AAA ] B V5 RS 16 s,
SR FH T S 3 VAT B0 2 A R B8 W B A R
P SRR BE AR E T A IR, AT S B TRk
2221 B, TR REC 1L.OT(FEWLES 5 1),
HEAIRPHERR SRR ZEA T %

$11i B0 N = R L7157 0 VT BT 9 R =W ) 1 Vv
YRR, AR A RO EMRTR K. 1
WFIEE AR, SR b SR o 8 i o A i
PAF BN S R LGB AT BEHE AR SR R b
RSOk, BRI ERE, &S 8RBT
JERIRE N, MR MRS, {E Mohr-Coulomb Ji
JRE D) L Y g R 3G B 5 B s RO, R
1M 793 20 22 4 BB R . B e iX — ) i,
Swan 1 Seo Y KM 1A\, A LA AR 1
Drucker-Prager Ji JR/E RS 21, (B H b 5408 5
ORI S 75 8 R T B, o TR
Kt e LR AR . R, Qe R — AN
&I 59 AR i B RS R o RORS B e — N
Rk ST (1R

bl A B b i3 A V157 VR IR 5 2 %
s, EE RIS A L RBGE H TR TR i
PR o3, MRIAIOR 2 TR BT, SR E%,
T AT I T BRSBTS
B LR 7, — Ml ol N BaE & T RAR U BT
ErasuE,

5 RWMTERENSEOr

SR FH 0 P58 T ik v R0 BB 9 N vk o0 M 3 B A e
I, AN AR S EORT T B A% m BT I 3 RS (1) 15
R — W e AL T AFPBIREZ ¢ v ¢
. satEdiE E. At oo BTy o THERRS
T et R DU S5 06T 3 58 iy 2 R o P58 1 Jn v v SRS 5
[R5, 5 Morgenstern-Price # PRSP 4347 45

25 ¢
—A— SR JETIRTE

o b e RN

5 —e— HRIRLT 53

Wos b

&

LI

BRI ¢/ kPa
B8 BRI R

Fig.8 Influence of cohesion on computation precision

14
1.2
4
K 1
& —a— TR
f; 0.8 —— R
—e— BT ik
06 1 1 1 ]

14 16 18 20 22 24 26
PEBSG/(° )
B9 EEEANTHERE W
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