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Mainshock and aftershocks with magnitude of 4.0 & above of the Wenchuan Earthquake
After China Earthquake Administration (May 27, 2008)
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WENCHUAN EARTHQUAKE GEOHAZARDS

BRSO TR R B IS
Ruined buiding of Xuankou High School in
Yinxiu Town

At 14:28, May 12, 2008, a devastating earthquake with Richter scale 8.0 occurred at the latitude
31.0° and longitude 103.4° near Yingxiu town of Wenchuan county in Sichuan Province of China.
The mainshock lasted for 120 seconds and epicenters’ intensity is 11 degree. After the mainshock,
many aftershocks occurred. By 8 am, August 2, 2008, there were 245 aftershocks with the magni-
tude 4 or above.

The strong mainshock seismic waves propagated to a very large area covering 16 provinces
including Sichuan, Ningxia, Gansu, Qinghai, Shaanxi, Shanxi, Henan, Beijing, Shanghai, Guizhou,
and Xizang (Tibet). A total of 51counties were heavily damaged or affected. Based on the report of
Ministry of Civil Affairs of the People’s Republic of China, the earthquake had killed 69,181 people,
injured 374,171 people and missed 18,522 people by the 12:00, June 22, 2008. Buildings and
houses of 4.5 million families were directly ruined, collapsed, heavily damaged or damaged by the
Earthquake. A total of 10 million persons lost their homes. A total of 220,000 km-long roads and
highways were destroyed, more than 2,900 bridges were collapsed. A total of 27 tunnels were
affected. The ground transportation system of the disaster areas were malfunctioned. The heavily
damaged region was estimated more than 100,000 km?. The direct economic lost of Sichuan prov-
ince only was estimated more than 1 trillion RMB.

The Earthquake induced devastating secondary geohazards including landslides, rock collapses,
debris flow, and slide dam lakes. The secondary geohazards heavily enlarged the damages of the
Earthquake and was estimated to account for 1/3 of the total damages.

We try to show the geohazards with field photographs in this field investigation report’ so that the
factual data can be recorded and used to prevent and mitigate geohazards induced by earthquake
in the future.
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The 5.12 Wenchuan Earthquake happened at the Fault zone of Longmen Shan (Dragon’s Gate
Mountains) in the eastern edge of the Tibetan Plateau. The region locates the tectonic boundary of
Sichuan basin and Tibetan Plateau. The neotectonic movement is very active.
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The Longmen Shan earthquake fault zone is the edge region of Tibetan Plateau
with the highest changes in land topographical gradients. The altitude at its foreland in
Sichuan basin is 600 m and increases to 5000 m on the Plateau over a horizontal
distance of 50 km. The altitude difference is 4400 m.
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Longmen Shan fault zone is of 500 km long and 30 to 50 km wide with north—
eastern striking direction. It is composed of four faults: F,: Wenchuan—Maowen
fault; F,: Yingxiu-Beichuan fault; F,: Guanxian—-Anxian fault; F,: Pingwu—-Qingchuan
fault. Since Late Quaternary, the active characteristics of the faults have been
mainly compressing and thrusting with right rotational sliding component. This

Wenchuan earthquake formed a quake faulting zone of 300 km long.
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Active fault system of the Longmen Shan
Earthquake Fault Zone
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WENCHUAN EARTHQUAKE GEOHAZARDS

East margin of
‘Tibetan Plateau

Sichuan Basin
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Geodynamic mechanism model for focal
mechanism of Wenchuan Earthquake
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Structural deformation of the Longmen Shan earthquake fault zone is very strong. The
uplift of the zone in Cenozoic may be due to the interaction between the eastern extrusion
induced by the lower-crustal channel flow beneath Tibetan Plateau and the buttressing of
the rigid crust of Sichuan basin. The occurrence of this Earthquake may be a result of the
release of the long-time stress accumulation caused by the eastern extrusion of the lower-
crustal channel flow.
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The Wangjiayan landslide is the main cause that ruined Beichuan old town
and buried 1600 people
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A high-speed and long-distance landslide
and debris flow landslide at Niujuangou
near Yingxiu town

Landslide is the phenomenon that a portion of the mountain rock and soil mass
slides down along a fractured surface. According to Yin (2008), the Earthquake in-
duced landslides, collapses, and debris flows at about 15,000 sites. The landslides
occurred at 1700 sites and accounted for 31% of the total secondary geohazards.
Although they were only about 11 % of the total geohazard sites, the landslides had
extremely large sizes, caused extremely serious damages and, were the most signifi-
cant factor causing the geohazard.

09
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AR dEINEZHERS 1600
2 P SAb- b B JENBEFRRIN 2 FE R 188 906
3 e IB R B JENNEFEH P EHX 240 500
4 =R W AS AR b B ETiE 50 60
5 EHR BB B JEJNEEEE S AR 1 4 30 50
6 R R LB B JENEBFRRIFHE 1200 400
7 LLAFIBIK B JENNBBRRN S L a+S 480 141
8 KA B JENBFRRIN 2 XHEN(CEEH) 200 150
9 7R OB B BB % FRa A+ 1000 260
10 KeET RS HH 3R FINE T £ Bt 70 41
11 FBER LI B R B B FREBIMER A 1250 60
12 MR IUE K BiK FRAARK M 200 60
13 DERBEKEE B TREKY S SE®AHN 400 34
14 B IR B = B MK 144 100
15 TERITHEE oy mm mersmETeTs BE o

B 3K AR 1R BEE
16 LI A B IR B AHBE AT IR, 100 150
17 RIANIBH B ETIET £ ITHERPN(213%) 20 120
18 INF B ER IS HA 5 MR ARX 5.4 100
19 AHER O AR HAR ZMNTRTBREK 10 100
20 B IE B B HM T ILER 7 22 400 100
21 EETBE B =2 M T LAY 40 80
22 EROEMBAE B SUETERULEARS bk /o P
23 /f*;;;:; B, BB ASTE—ARRE RS o i;f’;;% 1000

* RERIE | B ERERTE ( TREHESIR), 2008, No.04)
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Fatalities (= 30 persons) due to landslides caused by the Earthquake

Landslide Volume

Disaster Site Name | Type of disasters Location Fatalities
= (10,000 m?)
1 West town landslide Landslide Wangjiayan of old town in Beichuan 480 1600
4 ; ! Chayuanliang village of Chenjiaba
2 Yingtaogou landslide Landslide town in Beichuan county 188 906
3 Beichuan new rmddle [andslide New zone Qf middle school at new 240 500
school landslide town in Beichuan county
4 Jingjiashanlandslide collapse Main road at south of Beichuan 50 60
5 , : Dujiaba village of Guixi town
5 Hanjiashan landslide Landslide in Baichuan county 30 50
R . i Chang town of Chenjiaba in
6 Chenijiaba landslide Landslide Beichuan county 1200 400
7  Hongyan village landslide Landslide Hongyan village 480 141
8  Taihong village landslide Landslide Banang vilage of Chesiiiaka town 200 150
in Beichuan county (barrier lake)
9 East river landslide Landslide Danghslou villags of Hengguang 1000 260
town Qingchuan county
10 Taiheqgiao collapse collapse Jnfanxm uiEgs of Qube town in 70 41
Qingchuan county
11 Zhen]ta'l mountain Landslide Xingping v1l|§ge ,Of 1250 60
landslide group Nanba town in Pingwu county
12 Lingjiaba landslide Landslide Linjiaba of Pingwu county 200 60
13 Maanshi landslide group Landslide .Maa.nshn liage ol Shiguan town 400 34
in Pingwu county
14 Taotan landslide Landslide Guantan of Jushui town in An county 144 100
15 Yibadao and Landslide and Yanjiang road along Mianyuan River extensive zones of 50
Yixiaogangjian landslide collapse of Mian county landslides and collapses
16 Hong village p?wer station Langsiide power §tat|on‘ of Sl.'ntlngjlang 100 150
landslide Hong village in Shiren county
17 Liming village landslide Landslide Lining silane ot ibing towen 20 120
in Dujiangyan city (line 213)
18 Xiaolongtan collapse collapse s zon.e o ¥ingenanggou in 54 100
Penzhou city
19 Dalongtan ditch collapse scenic zone of Yingchanggou 10 100
collapse in Pengzhou city
20 Xiejiadian landslide Landslide Jiufeng village in Penzhou city 400 100
21 Liangaiping landslide Landslide Tuanshan village in Penzhou city 40 30
22 Taian 9 collapse collapse ‘Zhoup:aplng e thgchengshan fown 120 for all the 3 parts 62
in Dujiangyan city
Yingxiu—Wenchuan road Landslide and Highway from Doujiangyan to Jiuzaigou extensive zones of
landslide and collapse collapse landslides and collapses

.——_

After Yin (2008), Journal of Geological Engineering, No.04, 2008
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Fig.1 Statistics of the potential geohazard sites in the epicenter zones before and after the Earthquake

e B4 F R E kiR ( 2655 )
The Wangjiayan landslide in old Beichuan town
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The high-speed and long-distance landslides
triggered by the ground shocking
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During the earthquake, the high-speed and long-distance landslides were the most serious and
relatively common type. They were formed from the collapses at high positions and then transformed to
high-speed debris flow under the control of kinetic energy from both the ground shocking and altitude
reduction. The process of high speed debris flows experienced collapses at high positions, low attitude
flying, long-distance scattering and air-cushion impact. Some well-visited landslides of this type are
Donghekou landslide in Qingchuan, landslide group at Xinping village of Nanba Town in Pingwu county,
Niujuangou landslide in Yingxiu town as well as the Wangjiayan landslide at Beichuan town.

PSR R R A2 R —— I R OB (3E 200 ~ 600m, 1€ 2500m, E#R 1.09km?, {AF] 1250 75 m* 12 260 A, $Ei535)
The high-speed and long-distance landslide —— Donghekou landslide in Qingchuan (200 ~ 600 m wide, 2500 m
long, the area 1.09 km? and the volume 12.5 million m?, buried 260 people, after Qiang XU)
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