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Analysis of Formationr Evolution Mechanism and Stability Assessment

of Zhanggu Landslide in Daduhe River
JIANG Fasen, WANG Yurr sheng, WU Jun feng
(State Key Laboratory of Geohazard Prevention and Geoenvironment Protection,
Cheng du University of Technology, Chengdu 610059, China)
Abstract: The Zhanggu Landslide lies at the right bank of the Daduhe River and 2.5 km dow nstream of Guza Town, which is a

super large scale landslide with a volume of 19 000x 10* m®. This area belongs to the highly seismic region. Once the landslide is

damaged, it can result in river blocking and dam break.In order to analyze the evolution process and develop trend of the land

slide, the field investigation, geological mapping, geophysical prospecting, and laboratory dating methods were used to investigate

the formatiom evolution mechanism and stability of the Zhanggu Landslide based on the numerical simulation using the three dt

mensional finite element software (FLAG 3D) . T he results showed that the Zhanggu Landslide is a palaes earthquakr landslide

and its formation includes four stages: unloading and relaxation of the Daduhe River, lateral erosion of the Daduhe River, slope

failure triggered by a strong earthquake, and river dam erosion. At present, the landslide is in stable condition but a secondary

landslide may occur on the local scale.
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Fig. 1 Schematic diagram of the engineering geology of the
Zh anggu Landslide
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Fig.2 Crosssection of the MT geophy sical interpretation of the

Zh anggu Landslide
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Fig.3 Cross section of the engineering geology of the
Zhanggu L ands lide( A- A" )
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Fig.4 Evolution of the Zhanggu Landslide
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Fig.5 The three dimensional finite elem ent model
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Table 1 Mechanical param eters of each medium in the alculation model
At W R AEERS RERE SDIBUE Py
ZFR (kgew3) (MPa) (%) (GPa) (GPa)  (MPa)
Wik 2500 0.08 33 2.88 1.26 0
fEbdE 2600 1.5 43 43.0 30.0 6. 00
Bl _ Ry WIERGE S I RIE D) R EE
(MPa) ) (GPa*m'!) (GPam™)
Wi - 0.03 24 1.00 1. 00 -
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Fig. 6 Evolution curve of system unbalan ced

force of the Zhanggu Landslide
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Fig.7 TIsolines of total displacement
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Fig. 8 Isolines of displacement in the x direction
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Fig.9 Displacements at the monitoring points

TEIE BT B K S YIRS R Ay ik, X Rl
T AR AL A e PEEAT WA, 450 DUR LA 2 4518

(1) Fh i iR A T T B, T AT R 7. 5%
10° m?, 4K 19 000x 10¢ m?3, J& 45 K A3k .

(2) & T Bl M Ak R R b Al R G B, A A 5
FU, 3 g Ab 1) H BE TS M TR, I R A il F B E
A5 5 T 2 TV R B I 2 TR, e A BB AE TR, A kAR
TERGIE 3, Vi 3 PR BB T, e B IR ok, 35 2% B BN A T
Ao AR R IS DU BE: S A T R
™ AR I LR

(3) LEE T A K FLAG 3D BB B8 A0 B7 3, 23k
T R B R A T RS RS, LR S B T R R AR IR
W .

(References) :

(1] B3k, RN, M7, S5, R s i 9 SR L5 734
AT AR K AR R BB IR) L 2011(5) = 529 537.
(BA Rerr ji, WANG Li,ZHENG Warr mo, et al. Characteristics
and Distribution of the Geology Disasters of the Dadu River in
Sichuan, China[ J]. Journal of Chengdu University of Science
and Technology(Natural Science Edition), 2011( 5): 529 537.
(in Chinese))

[2]  EBTR, S8, HE 2 —) @ HIX 35 3 ) 15 R 2 WL A
X[ 7). WU I3 7%, 1998 (Z1): 6 27. ( WANG Xir min, PEI X1
yu. The Earthquake Activity and Macroscopic Failure of Kang-
ding- Luding[J]. Earthquake Research in Sichuan, 1998( Z1) :
7-46. (in Chinese))

[3] R K&K KPS bPoK Al e Ll B S 0T A3 A E RO
[J]. BIETRE, 2011(4): 182-184. (XU Fer fei. Stability Analy-
sis of High Steep Rock Slope in Rear M ountain of H uangjinping
Hydropower Station in Dadu River[J]. Subgrade Engineering,
2011(4): 182 184. (in Chinese))

(F#% 146 M)

KRS TR « 141



F 11 K% 66 # - MACAE G AF R 2013 F 5% 38

[12]

[13]

volution and Renewable Way of Groundwater in Guanzhong
Basin[ M |. Zhengzhou: Yellow River Water Conservancy
Press, 2006: 1- 3. (in Chinese))

HAF 7, 2 b, A2, &, S G A5 /K SCHI ) R M.
P22 B PG R 2 R AR 4, 1995, ( TIAN Churr sheng, LI
Yurr feng, ZHENG Shuryan, et al. Environmental Hydrologr
cal Geological Problems|[ M]. Xi’ an: Shaanxi Science and
T echnology Press, 1995. (in Chinese))

WRIETT. SPSS Zitt /3T AT BIRE [ M. b ot 3R K5
R £k, 2010: 3F 39, 63-72. (CHEN Sheng ke. SPSS Statistical
Analysis Sawy [ M ]. Beijing: Tsinghua University Press,
2010: 31-39, 63 72. (in Chinese))

[14]

[15]

HAR 7S, £ B OGP 2y A A 2 R R S A 4 [ 0] . 7
2R S BE A% R, 1993, 15: 10-14. ( TIAN Churr sheng,
WANG Lryan. The Phreatic Chemical Chracteristics and Its
Developing Tendency in Guanzhong Basin[ J]. Journal of
Chang’ an University Earth Science Edition, 1993, 15: 16 14.
(in Chinese))

B, SO, W RN, 45 R DAL b Buh K KA 2 RAE K
HHRAE )] . T2 X% E 55, 2007, 21(9) : 2934, (D U-
AN Lei, WANG Werrke, CAO Yu qing, et al. Hydrochemical
Characteristics and Formation Mechanics Groundwater in the
Middle of Northern Slope of Tianshan Mountains[ J].2007, 21
(9):2934. (in Chinese))

(E#% 14 W)

[4]

AECHE, UK, SRMR. DRI rh il 7 52 — A A BES AR iE 22 ]
AR BRI I]. D)1 H B2 4R, 2009( 4) = 379-383. ( XIONG
Fa hui, XTAO Yuarr fu, ZHANG Lin. An Approach to Develop
mental History of the L uding shimian Sector of the Dadu River
Valley[ J]. ACT A Geologica Sichuan, 2009( 4): 379 383. (in
Chinese))

FIE A, I, B K, AR U A R A AL s B R IR
JRLHILT] . AR ER TR 222 (AR FHE R) L 2007( 4) : 379
383. ( WANG Yurrsheng, LI Werr gang, HU ANG Rurr tai, et
al. The Unloaded and Relaxed Phenomena in the Valley Bottom
of the Daduhe River and Its Genetic Mechanism[ J]. Journal of
Chengdu University of Science and T echnology( Natural S cien ce
E dition) , 2007(4) : 379-383. (in Chinese) )

Sarma S K. Stability analysis of em bankment sand slopes|[]].
Geotechnique, 1979, 105(12): 1511- 1524.

R, S AT, BB D, S AR = R B B
[T]. KRR 22 4], 1999(3) : 267271, 27. (WANG Rut
jiang, WU Shuren, HU Dao gong, et al. Analysis on Landslide
Stability by Using Three Dimensional Numerical Simulation

[ J]. Journal of Changchun U niversity of Science and Technolo

146 =+ KIS T2 MR

[8]

[9]

[10]

[11]

gy, 1999(3): 267271, 27. (in Chinese))

Jaehong K, Sangseom J, Seongwan P, et al. Influence of Rairr

falt induced wetting on the stability of slopes in weathered soils

[J]. Engineering Geology, 2004, 75: 25F+262.

FRANE, FEIN, 75 ¥, FLAG 3D e 3 & K58 e o b i

N [T]. %t J1 %, 2005 (S2): 6F64. (ZHANG Lt jie,

HUANG Zheng jia, LEI Jing. Application of FLAG 3D to Star

bility Analysis of Slope Rock M ass[ J]. Rock and Soil M echarr

ics, 2005(S2): 6+ 64. (in Chinese))
INBED, SRR, TR KRG 2 WYURHE X AETE ) FLAG
(3D) 43H I K EARKEF Y, 2006(5): 3632, (SUN Shur qin,
HUANG Rurr gu, DING Xiur mei. Tiantai Landslide and Its
Stability Analysis with FIAC(3D) [J]. Research of Soil and
Water Conservation, 2006( 5) : 3G 32. (in Chinese) )
FRETIR, BREIF, S Ak, 4. W€ RS E PR FLAG 3D %4
B #r [T, %+ J12%, 2003(S1): 113 116. (ZHANG
Xue dong, CHEN Jiar ping, HUANG Rurr qiu, et al. FLAG
3D Numerical Simulation Analysis of Stability of Gapa Land
slide[ J]. Rock and Soil Mechanics, 2003( S1): 113116. ( in
Chinese))



