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PHYSICAL MODELING AND NUMERICAL SIMULATION OF DEFORMATION
AND FAILURE PROCESS OF LARGE ROCKSLIDE IN EARTHQUAKE

ZHU Lei WANG Xiaoqun

(State Key Laboratory of Geohazard Prevention and Geoenvironment Protection ( Chengdu University of Technology) , Chengdu 610059)

Abstract Earthquake is one of the main factors of the generation of a landslide. This paper takes the Daguangbao
rockslide triggered by the Ms 8. 0 Wenchuan earthquake for example. Based on site investigation, the physical mod-
el experiments and numerical model are built to simulate the deformation and failure process of the rockslide. The
results of model test match the results of numerical simulation well. The results show that failure model of slide was
that the toe and the middle of the slide was shear failure and the top of the slide was tension failure. The tension
cracks of slope and the shear oblique layer on the bottom composed the slide boundary. Through the research of ac-
celeration and velocity response, the calculated also resulted that the structural plane played a controlling role in the
dynamic response of the rock slope.
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Fig. 3  Stereographic projection of surface and joints in slope
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, UGS VNN WEEESM/ MRS EE/
L, 1 3 \
LS GPa TR H (°) ¢/MPa  kg-m™
JRAEY 16. 4 0.2 46 2.1 2600
Ha
BiEl 0.164 0.28 38 0. 021 2600
_-_ JE 7Y 6.7 0.3 40.7 0.9 2600
Ji il 0. 067 0.32 30 0.09 2600
-— JER 1.2 0.3 21 0.03 2200
i TR / / / / 2200

FAELH B L €, =6000.C, =1.,C, =100,
T B LA IR AR R, 3 T 4x T AR BL Y
PR H R E LAFFJE T, 2 3 T 4% 3l A5 401
B FR BT R WIS BT 2 00 75 2 7 o 19 ]
R, AT LA — S T LU R A T AR (B4R, Tt
JE AT RERY AR o R T B 0 , A R 5
5 2R B XHIR S Z& A T R 22 TE il IR Al A
L, B BOE PRS2, BT DL 56 30 285K ™ M 1 A1
o010 o UGRS3 B S A AR B AR T A
LB IA Ay , 5 50 ) % Sl sk 2 7 A Y — . Oy
T L RS SR A PR T, A M R R
BINE RT3 R PN 2R, VAR s B2 53 0. 2
0.4¢.0. 6g, [AIF 73 HITC T A AR I B AR
FRAE o T 7 SR IRt i 0 L Tk JEE 24 0. 6 11
HbFR P R 2K

3.2 LIRS

ARSI T R BEAT IR, I HEATIA N, SRR Xt



231

21(2) %k FHF: XAZRFHOLE TR AR RN 2K S BAAEMA R
£ s
~
3
o
g
H_—s i)
* 1 2 3 4 5 6 71 8 9 )
“ T/s >
z sl f s Sl B2 — S hral
£ R
# B
5 WV
g
s WV O R BTG R
) 1 2 & T/ 2 SO . 9 Fig.9 Deformation and failure during vibration process

BT HuR= e B i

Fig.7 Time-history of acceleration of earthquake

AL A R AT K (F8) o fEK
SINEE S 0. 2 I, AR WL B AT | (AL AR
G BN RSE (18] 8a) 5 FENNEEE D 0. 4
IS A SRR SREE ) 35 PR N T K R TRIEE D 10em,
PIREEALTE, SERE D 0. Semy [RJ, ¥R o i B
PLARGE , AL P S A BT ORI AR
gy AEZ [R5 S GR T, 45 A4 T 2 s ) P P
PEVERT: BB Sl IR 2L, 5 S F0 b il hr 2 4% Uk 2
)3 AR AR R S, O SR 9ICAR, IR TR A 5 5t B
AfF (L), T PN BOR B 5K SRS, = el B 3
PR BRI (18 8c) o 78 N 1 ik 31 e {1

3160y

2840

2200

1880

0. 6 I, A H B 1 R [ A B IR, 2 9K 2 5% 1) 35
PRI K 8 , b 284 18 Ja9 20 ol , T2y
PREAATT MRS T Sem (10)

L B R % -

ﬁé% T 3 37

T A

JRGHI LY R

K10 RS A
Fig. 10 Slope models after vibration

3160,

1560

3160,
28401
25201
2200

1880 -

1 |
2000 2500 3000

3160
2840 7
2520
2200}

1880

1560
0 3000

at 55%

K8 AL B A A

Fig.8 Deformation and
a SRS IRIREE s b AR BARLE 5 o Fr R

failure process of slope

AR AR d. i BUE , BTZR IR 4R T



232

Journal of Engineering Geology ~TLAZXJR 5/ 2013

3.3 XGRS

A R Bl A X RO A T S AT R 1 AR
PEATRLL, A5 R R W, O A AT B R A
MBS, HADTE A B S e 3, A
PRSI iDL (S €2 R SESSUR (N e
WAL A R R B S, T Sh T I,
B ET PR R B i T A Y T Sl 1 5 i
LIRS

A AL S, T DA 3B A AR T A R T A
B3 Ak

(1) REEY I, JZ M) 5 3

TEZR RIS 1] 52 7 PR TR, 38 s G A
PRI ™ LR 1 SRBE , T AN W) AR AR g, SR AR T
F A T MRS AL TR 4R A R Rl

(2) ¥ i 53

P B R 1 PR S SR AL 2 B, I
RN T AR E A

(3) e AAARA 113

TEFRFSEMARBN T , AT IR AR A, 1 T A2 1 2
R

4 WY R AR = SRR E Y

4.1 =HEBMET

AR 72 ATV 0 1) 3t S B, 45 MR I T
DX 3l AR A B 300 B A RS Ay T, el Sk T =
YERERITY (B 1), O 18/ s FExE S 45 R 1
B SR AT A R DA SO AR
B o BETUR A B A AL bR 2R 0 - X Bl R 1 T 8l
Jr 1), Y i T WA Sh T 1), Z A, PAR
EOMIES i X D51 2 3200m, 3y Y J5 1] 2 1200m, '8
HJ7 1724 1500m

a b

Bl e R 22 M Bl At
Fig. 11 3D finite difference model
a. BRI b. A

4.2 HESHERN

N T AET IR R AT TR R T 5
AR PRI R — o A 3 I %) B R e
PSSR T TN 2 BOREEA T 72 I 4
B LRESHCRIE , 1 BIRCE R ) B 2 8
(£2). WO XA MR G o, A SRR T
BRI FEIX 15km Kb A0 2 S0 K508 1 O i A\ 7=
B (B 12) SR U RO A 35 i 28 T8 5 iR
WA o T AR B A T A R AR AT 60s, A I
ASCHHRT 60s MR A o AU AR BB E
N JRERLE , S8R 0.1,

R2 BRABHFESHR

Table 2 Mechanical parameters of rock slope
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Table 3 Peak values of velocity and

acceleration of monitoring points
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M6 11.9 8.4 0.83 0.55
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Table 4 Amplification factors of velocity and

acceleration of monitoring points
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J4 4.28 2.43 1.79 1. 44
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S3 1.75 1.18 1.03 0.94
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