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WENCHUAN LARGE EARTHQUAKE AND POST-EARTHQUAKE
RECONSTRUCTION-RELATED GEOTECHNICAL PROBLEMS

XIE Heping, DENG Jianhui, TAl Jiajia, HE Changrong, WEI Jinbing, CHEN Jiping, LI Xiaoyu
(State Key Laboratory of Hydraulics and Mountain River Engineering, College of Water Resources and Hydropower, Sichuan
University, Chengdu, Sichuan 610065, China)

Abstract: At 14: 28, May 12th, 2008, a large earthquake measured M = 8.0 hit Longmenshan mountainous area,
west Sichuan Province, China. The earthquake was induced by the thrust and strike-slip of Longmenshan central
fault and its 300 km-long fault rupture resulted in a large number of rock avalanches and landslides, destroyed
numerous villages and towns, leading to many human fatalities. By 12: 00, July 11th, the earthquake has caused
69 197 peoples to die, 18 341 peoples to be missing, and 374 176 peoples to be injured. Based on field
reconnaissance, the geological conditions and fault patterns in Longmenshan mountain area are introduced
briefly; the types and distributions of disasters and their relations with fault patterns are summarized from the
engineering viewpoint. And then the major geotechnical problems to be faced in post-quake reconstruction are put
forward, so as to provide references to reconstruction and further researches.
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Fig.L Longmenshan fault belt and distribution of aftershocks(revised from DENG Qidong et al™™)
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Fig.2 Rupture zone induced by Beichuan—Yingxiu Fault on ground surface of Yingxiu Town
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Fig.3 Rupture zone induced by Guanxian—Anxian Fault on
the right bank road of Mianyuan River, Hanwang

Town
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Fig.4 Rupture zone induced by Beichuan—Yingxiu Fault on
ground surface of Hongkou Town
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Fig.5 Rupture zone induced by Beichuan—Yingxiu Fault in
bedrock on ground surface of Hongkou Town
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Fig.6 Failure patterns of building structures in the
southwest section
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Fig.7 Failure patterns of building structures in the

northeast section
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Fig.10 Thrust landslide on the right bank of upstream
Mianyuan River in Hanwang Town
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Fig.11 Panorama view of Donghekou high-speed landslide in
Guanzhuang Town, Qingchuan County
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landslide in Qingchuan County
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Fig.13 Longmenshan fault belt and distribution of dammed lakes(revised from DENG Qidong et al™®)
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Table 1 List of dammed lakes in Wenchuan earthquake
ha2 ER S b i HEIERLL K B0 m®) A KS/m B GE/m E/m
1 bR Jeni 38 119
2 JEF I Je)£ 3 T HER A 2037.0 803 610.0 82.0~124.0
3 TR JeNE 3 190 AR 300 200.0 60.0
4 B Jenii 3 190 AR A HER 200 350.0 20.0
5 EE ) JeNE 3 F1 AR A HER 40.0 100 200.0 10.0~20.0
6 A JeNE 38 3] LA HER 250 120.0 20.0~30.0
7 INEK BT e )15 pUARRD) T AR AHER 180.0 50.0
8 T Je)£: 38 11T THRIRAHER 390.0 60.0
9 JE R Je)£ 38 11 TARAHERR 200.0 300.0 30.0
10 e Tl VERZ e} TARAHER 600.0 200 600.0 25.0~50.0
11 SEX 7 AT TARAHER 228.0 280 220.0 65.0
12 AL E i AP IR HE 260.0 105~240 180.0~200.0 105.0~130.0
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15 AR R HE AR FAR AT B 800.0 370 140.0 55.0
16 AR HE HAHL FARLE A 530.0 300 312.0 12.0
17 )= A A WICHEHERR 40.0 30~50 120.0 50.0~80.0
18 N SFolliEh T i AT AR BRIEIA 90.0 300 150.0 62.0~72.0
19 N SollliER i AT AR BRIEIA 150 150.0 30.0
20 —e] Ay Hai BRIEIA 329 248 57.6 26.4
21 T FHs il
22 L L FHs L Y Esyi el 200.0 300 100.0 40.0~50.0
23 L FHs L Y Esyi el 60.0 80 90.0 40.0~50.0
24 LR i FHs il 14.0 60 80.0~100.0 30.0
25 AR FHs il 6.0 20~30 100.0 15.0
26 T FHs il 20 30.0 10.0
27 ARV FHs Frl JAZEREEER 25.0 105 113.0 30.0
28 R T I YL eiiE 18.0 250 70.0 10.0
29 AR A7 I YL eiiE 24.0 300 80.0 10.0
30 AL 2 AR T SN VUL PR N E IS A 300.0 500 68.0 90.0
31 AL S N T SN VUL PR N E IS 150.0 500 50.0 60.0
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Fig.14 Landslide at Hongsong stage first hydropower station
on Shiting River
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Fig.15 Yanziyan landslide dam on Shiting River(provided
by Deyang Water Conservancy Bureau)
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Fig.16 Collapse of cement-rubble retaining wall in Xuankou
Town
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Fig.17 Comparison of slopes with or without support in
Zipingpu Water Conservancy Project

34 KEBIFE

KK H TREEAR 22 T HREHEK, T—
B, WEAA IS 1999 4 BB E A
DX EE 7 DV BRI A AL PR I ™ i i = b, 13 BH R 2R

K TR S DR D5 T BN o LR e AL
I PRSPPI HE A L, 3] PR 355 1 KR L T
P RSP ORI R s T ek - AL 55 H i
e EH LR, T RORH RIS R Ge i 1ok
THA~ RERGHIIR, KB ERI R G, Wi g
AL BE, T IR0l 55 MY R e S 45 A B
FIAE R, M IR TR AT 48 A . o)
o T I R AR A R G

RIR AL TR PURRCKAE T R vwk.
FINMEIEBIAL B R, R K PR Al gas, X
FIRERSTIHAGE 21 7 2B ] . KK
AR AL RN RAREAT I, Il 156 m, 4ZHIRE
FUEVIN BB, NI 0.26 go AT HI
AEDCHV L T PR GUR B P EU LA e o
I AN IR ) T GVE TR IR S KR (73~100 cm)
S E I IR = YT TR 2 ) S5 e A A A
JATTR TR (LK 18, 19), EALFTE Fy 1

5118 SEPFI IR AL BTG (VU )11 48 S 54 T A A R
T AR A)

Fig.18 Offset of concrete face in Zipingpu Dam(provided by
Sichuan Zipingpu Development Co. Ltd.)
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Fig.19 Cracking of concrete face in Zipingpu Dam (provided
by Sichuan Zipingpu Development Co. Ltd.)
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