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Preliminary Observations of the FFaulting and
Damage Pattern of Mg 8. 0 Wenchuan,
China, Earthquake

Furen Xie' Zhenming Wang® Yi Du' Xiaoliang Zhang'

1 Tn=titute of Crustal Dvnamies CEA Beijing 1000850

(2 Kenrtucky Geological Survey University of Kentueky Lexington Kentucky USAD

Abstract  Wenchuan. Chinas carthquake (M. 0) created another large disaster
in 2008, Preliminary investigations show that: up thrust of the northwest wall is
main vertical <lip on the Yingxu-Beichuan segment: not only reverse faulting 1s
major. but also has biggish strike slip on the scgment of the north of Beichuan.
and strike slip offset s greater than the vertical one in some place. About
T0L GO0 people are confirmed to have been killed. 3800 000 were injured, and
200 000 are sill missing. The total cconomic loss is estimated 10 have execeded
USS 110 billion. Although carthquakes ~an not be prevented and are difficult (o
predict. disasters caused by them can bo mitigated. The purpose of this paper is
to summarize some lessons on seismic hazard mitigation learned {rom preliminary
obscervations of fault rupture. ground motion. building damage, and other man
ifestations of 'he Wenchuan earthquake. This earthquake demonstrates that more
effort needs to be spent on strengthening buildings and mitigating potential in-
duced hazards in order to save life. This carthquake also demonstrates that there
is a need for geologisis 10 provide better information on scismic hazard such as

potential sites of surface rupture and induced slope failure.

Introduction

The MS. 0 Wenchuan carthquake occurred at 14 28 on May 12, 2008, and caused
great damage in Sichuan. Gansu. and Shaanxi Provinces of China. The epicenter was lo
cated at 30, 989N 103, 329°E (Fig. 1) in Wenchuan County of Sichuan Province. The
highest recorded prak gronnd acceleration (PGADY was about 1. 00g Ly er al. . 2008).
More than 30 altershocks of magnitude 5.0 or greater were recorded within two months
following the main shock (Fig. 1. with the largest being M6, 5. The Wenchuan carth
quake and some ol 115 large altershocks triggered massive landslides and rockfalls. Abowt

70. 000 people are conlirmed to have been killed. 380,000 were injured. and 20. 000 are
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stll missing. The total coonomice loss is cstimated 1o have exceeded USS$ 110 billion.

The Wenchuan earthquake occurred along the LongmenShan thrust fault belt. which
formis the boundary between the Qinghai- Tibet Plateau and the Sichuan Basin (Burchiicl of
al. « 2008). The Longmen Shan thrust belt consists primarily of three Taults: the fronal
[ault (Guanxian Jiangyou-Guangyuan) . the central fault ( Yingxiu Beichuan-Chalba Lin
jueshid . and the back fault (Wenchuan Maoxian Qingchuan) (Fig. 1), As delincated by
the altershock distribution (Fig. 1. the total rupture length of the Wenchuan carthquake
15 about 300 km. Surlace rupture was observed along the Yingxiu-Beichuan scgment of the
central Tault and the Guanxia-Jiangyou scgment ol the [rontal fault (Fig. 1). No surface
rupture was observed along the back fault. Figure 1. Main cvent and altershocks of the

Wenchuan M8, 0 carthquake and Longmen Shan thrust laults.

Surface Rupture

The observed surface rupture along the Yingxiu-Beichuan segment was about 210 km
and the vertical oflset varied along the Yingxiu-Beichuan segment from about 1. 0~2. 0 1
near its southern end. to about 5.0 m in its center part (south of Beichuan. and 160 about
LO~2.0 m near 1ts northern end. A vertical offset of about 2 m and a right-lateral offsct
of about 0.5 m (photo location A in Fig. 1) is apparent in Yingxiu Town of Wenchuan
County. near the southern end (Fig. 2). Collapsed buildings can he scen on the hanging
wall in Fig. 2Ca . Figure 2(h) shows 6.3 m right lateral and 5.6 m vertical offscts in
Letgu Town of Beichuan County (photo location B in Fig. 1) near the center of the sog-
ment. Vertical and right-lateral offsets of about 2.0 and 1. 9 m. respectively. were [ound
in Pintong Town of Pinwn County (photo location Cin Fig. ynear the northern end of the
segment (g, 2o,

A nearly 70 km long surlace rupture weas also observed between Wafeng Town of Du
nangyan and Hanwang Town of Mianzhu along the Guanxia-Jiangyou segment (Fig. D).
Vertical and right-lateral offsets of about 1.0 and 0.5 ni. respectively. were observed
along the Guanxiv-langyou segment. Figure 2(d) shows a 1. 0 m vertical offset and 0. 1 m
right lateral offsci near Hanwang town of Mainzhu (photo location I in Fig. 1).

The distribution of the observed ground motion is closely related to surface rupture.
The PGA (E-W) contour map (Fig. 7) of the Wenchuan carthquake was posted on China

Earthquake Administration [CEA | website HYPERLINK hitp: //www. cea. gov. cny 99

www. coa. gov. e 99 (last accessed on Julv 29. 2008). As shown on the website. the
higher PGA on the hanging wall side and zlong the dircetion of the rupture (i e . from
southwest to nor:heast) were recorded. The area of the highest PGA is coincident with the

arca ol the largest rupture offset near Beichuan (Fig, 1), The southwest corner of the (oo



