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Abstract; In this study, based on the topographic, geological, and hydrological characteristics of
the Qianjiangping landslide, we have built a vibration analysis model using the QUAKEW mod-
ule of GeoStudio software. We set the dynamic elastic modulus and Poisson’s ratio of the soil and
rock; further, we processed and loaded the data of four rupture events recorded by Lujiashan
seismic station. Then, we used the model to simulate the landslide creep and slide processes. The
results show that the Qianjiangping landslide was under static load and also experienced a micro-
rupturing process that involved following sub-processes in sequence: micro-rupture, creep slip,
re-rupture, creep slip, and landslide. This model could provide some new ideas for feasibility
studies on rock landslide forecasts.
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Waveforms of five rupture events recorded by Lujiashan seismic station
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Fig.2 The quake model of Qianjiangping landslide and horizontal rupture displacements

under the input of recorded waveforms

J2 W A W AT K Ak e 5T FE 4L, I U Al N T
MEERS T EXLEENEH. MUZETEST
T 2000 A B AR R W BT T R W R M K R R R
EVEEL, HZ NAL R b R e, h T 6—7 HEE
LA RETN L T T KA T E 135 m, WA A
2 P g KA A SR B T T AR TR S I K A7 4%
AW —3.
3.1.2 RIS I

RERI S| BB e )i A5 0 T B X R RS 2 i ) 2
Heit R iR 45 G 8h ) 2 AR 3 R R 3
PER . BERFRIN OIS A AR A e, Ho g

PR 0 i KT i P P L (D S A 5
FRZI 1.2~2.0, T % T XAk BB A 1A S5 4508
— R 10 A, RFE AL 20, AR AL IO &
FLfE 10,
F1 THEBEEFERSHRD
Table 1 Parameters of the quake model of Qianjiangping

landslide®’
" HRE/ i S A SR
AR Nem R /kPa /kpa AL
RN = 25 5 000 50 000 0.32
5T J2 ¥ 20 3 500 35 000 0.3
) )2 Wi 25 4 500 45 000 0.3
W IR 25 20 000 200 000 0.26




954 Hh

E T ®

A
&4

i 2017 4F

3.2 HAEHSWRBHEMERITRE

R A 010 H 58 518 3 1 35 R L = AT
Tl e 24 5 1 5000 104 7 R85 B0 40 BT o ASE AL o M A
T 24 — W i — P 2 — WG — 1 S A T 2 B
7 3k AR T P Y e 0 i S0 7 B R AE AN N g 40 A
FFAIE
3.2.1 TR MR B B A3 A R AR NG B 0k AR 4y BT
[ 2 AR AR 5 AN a5, AR AR AR YR O (95,
360),(310,225)(630,135),(820,100) (950,100,
WA LR 6 H 12 H .18 H .24 H .28 H il 2455
M7 H 13 H W ECE 15 A B2
[ 2(b)~(D].

0.015
£ 0.010
o e
B L—
% 0.005 w4 =]
’_,-.r’ //_,_,-
44"\//"_#’_
|
- i P
0.000 /_7___,
0 5 10 15 20 25 3
I )38/ s
0.04 (a) 6H12H
0.03 |
L
g ~ -
5 002 F—
P s
i 0.01 ,/‘/A_/:f‘“/ L -
r__/—"_,-,/' | ——
) Y e s il
0.00 —
-0.01
0 5 10 15 20 25 30
B TR 7] 25/ s
(c) 6H24H
A 3

KA/ m

KPALEE/ m

Bl 2(h) B 6 H 12 HETE 0 W358 — A i 24 =5
o R HE A 2 O T S U2 3 RN ) )2 0 Al Y B A g
Ab LM T Sk e M 2 AT RE PR T A R ) A X A
A VBT, R T 24 )5 Ik T 4R R R R . 6
A 24 HESREoR TR m 2y ok 2, B s %
KRBT B Bl 0k 2 T8 A0 1 B T A TN T I
P 9 3 v R AR 24 e g Ay L AT DL 3 28
ZTTE , Wil v B AR

B 3BT AKILIE®*6 H 12 H.18 H.24 H
28 H 4 Wit ARE S S50 11y 5 AT Sk
fifem, LL6 H 12 HAB, A BRI A R
(95,360) i T 3 b Ak (4126 (310, 255) f T

0.025
//vv
0.020 -
A
0.015 7’ —
I A
0.010 ot
P
0.005 A —
.7_"’ |t
0.000 & -
-0.005
0 5 10 15 20 25 30
BRI ) 25/ s
s (b) 6H18H

0 5 10 15 20
LRI ) 22/ s

(d) 6 H28H

25 30

B EFRELAWNETAWRBEEALSA

Fig.3 Displacements of four micro-ruptures in the slip zone before the main landslide

WP S AL £ (630, 135) 6 T ok b v
AL (ERER (820, 100) g4l e 4T s Ab | K 2 2k (950,
100) Ay 5 35 Wi 34 3 4 AL

4 YRR ST B 45 R R T T B K A
(2273251 E U N AL LR (VA o 2 L St N R |
ST ST AL KO A R S R A R, HL M B BE g R
T2 i iy o o 1 V) 2 M O R RS . W& e
RAEBRRKBEHNE R EN TR B R H 2
FE AT AR W 1 3R B SR T L, B N ) R AR S

oA IV 1 A R v

Lia 2 fE 3 LLAE W (D5 A i AL 7%
EAEY R, HA ALY BREE A —;(2)6 H 12—18
H 8% 2408 AR /N AR 0.15~0.25 m, @ T ik 24 2>
JE R E AR AR IRAS 56 H 24— 28 H L&
R L R 0.04~1.5 m, M I B K IR E 4 W
e B SPA0DR 285 L T 95 4 25 M 5 1T 81 O 2 o T g 24
8 B U 48 SRS 5 (3D 3 38 % 47 i 5 A7 Bk B9 G I e R
P S A B 7 & A AR b R L SR S DN AR Sy v A



% 39% H ol

e MG W 25 < W0 AL B U T S T B ARl 2 AR R Bl

955

ST o AL e B B b ke AR RS L B e B A B T
BUIE L T KPR R R R R A

B 2D Won T 30 & A i AR BR 25 L B B
M7 XK B 5 3L W A 100 m 3 A2 B HY 17 4b B
I T £ o7l W P R =3 S AT S 3 1 V7
125 m A4, MEMBAE S0 m A4, Foh
SR i v B 3 AN [ A R S o I A5 DR S B
I35 142.9 m 147.0 m F1159.4 m, F 55 225 %)
J938.5 m.49.7 m M 51.0 m, & H K FEHEE N
148 m 155 m 1 167.4 m, ZEFE S50 45 H 0o H

5
o%me%e\
z N~
S s W\\ N
™
= M
=R N
-10 AN
-15
0 5 10 15 20 25 30
FERLINS (6] 22/ s
(a) 6H12H
50
I —
o—qrﬁ’%:_‘___
\\\\
g 50 \“R\\
R - N
E=N \\
-100 <
-150
0 5 10 15 20 25 30
A5 R N ) 25/ s
(c) 6241

B4 71/kN

B4 J3/kN

S S A 147 m, T F I HE IR 46 m,
3.2.2 WY )53 A R AE

AT B 3 35 W A Ak XY 7 1) 1B U0 g 43 A R
(B ORATLLVE 1 (D WS e AR ST 5
Y1 A e K, e B 8 K (2) WAl 45 A A Ab
YY) )2 A R K, AL TN S A s Ak 5
YIigrmaila B4 T oA, X &M THAEmRY
Je& , BEL 73 F )23 b 35 32 W 1) V1) )2 0 T e A% (H A
R IR 2, W AR R T A s IO T A
Y1)z FUZ 4 17— &84 55 80 7 5 (3) 8y Y1) Jj W] A b /R

10
0
-10 \\“\\\\\ \
[~
N,
-20 \\

-30 P
400 5 10 15 20 25 30
R L N 1) 25/ s
(b)6H18H

200
ﬂ—'—"—'_-'-‘
0 == -
-200 \
-400 ,ﬁlﬁ\\\
y Wm
M,
-600 o
-800
0 5 10 15 20 25 30
RIS 1) 25/ s
(d) 6 H28[

B4 XY@
Fig.4 The shear stress in XY direction

TP Z R BB R, 5 — SR YR BE /D Bk 173k
JZEA AR 055 T 80 0 2R 0 S IR A 5 2 )R UK
AR, Bz e 1 38 73 5 2 W o 2 Wi R B0 BT DD B SIIR 3
3.3 IR A0 R I TR R K A T R
TR B O R T B R AR R R B LA
SRR 2 UG 9 PR I AR L D AT U SR
2 PR Rl AR 22 Wi R B CRT AR R IR 7R IR
T WA ) 3 5 5 o B R UL 5 TR FE A 2 B X
TR B . FE 20 W 903X 2 5 o 1 4 W B A 3 5l
XL 5K SCR B BT RLA 28002 T IX 28 fil

il SRS A TR 3 P RS IO 0 g A A W G D S
RS R JR A 0 DT 25 WL 2 O 9908 o e ) e A=
Q0 2R SR P E A 9 A A i A 7 G O B0
72 15 I o0 2 LI 5 ke A DO 2 T

4 HHiE

FE HIE RIS 0 T-5 B0 3 b I i 5 K SC A L
AFRIE LA b 2R AR I E R R 2 3h Ve .12 H
GeoStudio B QUAKEW 45 He 1 <7 1% 18 3% 7% 3
Sy BTARAL 25 S O TR B 1 B T O B2 7



996 o TR ¥ 2017 4
/ﬁfﬂq R j&é’é}j_j T fﬁﬁ% — lﬂ% {'ﬁ — ﬁ@z% — ﬂ% {'% — {'ﬁ XIAO Shirong, LIU Defu, JIANG Fuxing, et al. Geo-mechani-
fﬁ]ﬁ‘]iﬁﬁﬁ%ﬁ]ﬁ SRR cal Model Experiment on Qianjiangping Landslide in Three

R 7 e
UL SR ATRFAE - COWBOKF- B RMITYIIE (57 g, THm. 2 20h . 50557 7 BT 46 37
W K 5 (2) 2K P 1 3 3 A AT U e i A s SR B A R L)) A 12 S TR 2 AR 200625
LR ) 500 PR S U AN 2 e (112971305
T %?ﬁﬁﬁ%%f{f% %ﬁ)ﬁ‘?ﬁ)%'%ﬁﬂlﬁiﬂ% e ?Uﬁﬁ%\% ) ’f&%iﬁ WU Aiqing, DING Xiuli, LI Huizhong, et al. Numerical Simula-

tion of Startup and Whole Failure Process of Qianjiangping
{'%ij]’lj‘(,ju% ; %:Ewﬁ\'pgrgﬁﬁj( B w& T %Bﬁj\%%ﬁgm% Landslide Using Discontinuous Deformation Analysis Method
T B 2R 0 55 U1 AL SRS s (3) 15 3% N 7 R AIE 8 R [J].Chinese Journal of Rock Mechanics and Engineering, 2006,
B A 24 e L BHL D7 F 0T J23 3 8 s 328 W 1) D) )3 2 B 25(7) :1297-1303.
WEER HHAE RS AL B e T E R ] (6] EBKR. WA, EHL A5 = koK B T4 37 i M 52 0 5% 1 D
T 52 5 s L 47) 22 LR A 4R T — B4 0 40 F s (4) gzgﬁ};ig(ﬂ/ﬂ"lﬁ%%éﬁj: 45 22 AR A 2338 3
AR R R D1 1 OB 2 — Wl T — 2 — W T WANG Qiuliang, SHENG Xuelin, WANG Dun, et al.Study on
- ]’%ijj E/‘J @%M%ﬁj | L, j‘j e HTJ‘E B 1 2R %E\%{% Waveform Characteristics of Earthquake Records in Three
YWkt T —EWNEETEMIN T, Gorges Reservoir Area [ C]//China Earthquake Association

%Eﬁi*ﬁ?ﬁ(ﬁﬂﬂiﬁ*ﬁﬁ%ﬂ%/ﬁﬁﬁﬁm T Established 30 Year/s\lmelr—laélional S;/mpoiium,2009.

. - = A e g s T IR ok — U NS
WANG Qiuliang, YAO Yunsheng, XIA Jinwu, et al. Applica-
%%j{ﬁ}f(References) tion of Statistical Forecasting Model to the Prediction of the
[1] BERKA.ZER ZESFE 45, = 0 X T8 2R 1 3 10 % A L b i b Three Gorges Reservoir Induced Seismicity[ ] ].Seismology and

SURFAE B PR B8 MBI ST ). 4 A0 D 2% 5 TR 2741, 2005, Geology,2009,31(2) :287-292.

24(17) :3146-3153. (8] X &, A AR ICTT , 45 I8 PR AT 41T 4k L 3y 990 4 A ok ik

LIAO Qiulin, LI Xiao, LI Shouding. et al. Occurrence, Geology FUEEBF 78 [J ] Wi K2 244« T2% iR . 2008,42(9) : 1479-1483.

and Geomorphic Characteristics and Origin of Qianjiangping LIU Feiyu,CAI Yuanqgiang, XU Changjie, et al. Degradation of

Landslide in Three Gorges Reservoir Area and Study of Dynamic Elastic Modulus of Soft Clay under Cyclic Loading

Ancient Landslide Criterion[]J].Chinese Journal of Rock Me- [J]. Journal of Zhenjiang University: Engineering Science,

chanics and Engineering,2005, 24(17):3146-3153. 2008,42(9) :1479-1483.

[2]  EfsEwk, 2R K AL T T8 57 18 B 09 3w i 52 L) 0. K (9] Zoh IEER, EPR. =08 TR 5718 B R 5 L 43 #r

5594 T % ,2007(2) : 15-19. [JJ AR KITL,2006,37(7) : 12-20.

WANG Deyong, LI Ke.Study on Qianjiangping Landslide due LI Huizhong,PAN Yuzhen, WANG Tuanle. Analysis of Qian-

to Reservoir Water Level Rise[ ] ].Disaster and Control Engi- jiangping landslide Cause and Mechanism in Three Gorges Res-

neering,2007(2) :15-19. ervoir Areal ]].Yangtze River.2006,37(7) :12-20.

(3] ZJeia . B iR, = Wi X T P SO LT 52 [R].2007. (100 ZEspiE. ZWE X0 HME 45, T4 27 #3038 7y b 5 A 2o 2 4

LUO Xiangi, XIAO Shirong. Mechanism Research on Qianjian- FE[J K SCH B T A L T, 2008,35(2) :18-23.

gping Landslide in Three Gorges Reservoir Areal R].2007. LI Shouding, LI Xiao, LIU Yanhui,et al.Geological Evolution
(4] ¥R, XU EE, 548 0L, 55 = Ik i X T8 B 3 I Hb B ) 24 45 Process of Sliding Zone in Qianjiangping Landslide[ J]. Hydro-

ALK 5T () ). A A 125 TR %M. 2010,29(5) : 1023-1029.

geology and Engineering Geology,2008,35(2) :18-23.



