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Distribution of  casualties caused by earthquakes

The Shaanxi Huaxian event, 830,000 deaths               The Ningxia Hiayuan event, 230,000 deaths

The Hebei Tangshan event, 240,000 deaths               The Shanxi Hongdong event, 200,000 deaths

Number of deaths



Among 14 earthquakes magnitude larger than 8.0 since 2000 AD, most of them 
occurred along the plate boundaries, but two of them in China Continent

Living with earthquake disaster in China



① Strong ground motion

② Coseismic surface-faulting

Two factors cause earthquake disaster



However, how to effective mitigate their 
related disasters?

① Strong ground motion
- To meet fortification standards, reasonable 

design

② Coseismic surface-faulting 
- To avoid an active fault 



Article 67, in Law on Earthquake Preparedness and Disaster 
Mitigation, People’s Republic of China, requires that new towns 
and villages of post-earthquake recovery and reconstruction should 
avoid earthquake fault, but there is no any rule to distance for 
avoiding.

Code for Seismic Design of Buildings(GB50011-2010) requires that 
the setback distance from active faults may be at least 100m in 
the area where the fortification intensity reaches Ⅷ degree, and 
200m where the fortification intensity reaches degree.

Present Legislation

Problems we face

①How to avoid different types of active faults？
②How far to keep away can ensure safety of a building?
③How to regulate avoidance behavior for single or 
institution?
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2001 Kokoxili Mw7.8 earthquake
surface ruptures







Presenter
Presentation Notes
Measured topographic map showing surface rupture pattern and coseismic left‐lateral offset features on the Yuzhu Feng subsection. (a) Offset terrace risers at the site A‐1 (35.668°N, 94.070°E). (b) En echelon strike‐slip breaks, mole tracks and pull‐aparts, as well as the offset fan surface and small gullies at site A‐2 (35.668°N, 94.069°E). (c) En echelon strike‐slip breaks, mole tracks and pull‐aparts, as well as the offset fan surface at the site A‐3 (35.668°N, 94.0727°E). The inset map shows cross section of a mole track and southern wall up.IF THIS IMAGE HAS BEEN PROVIDED BY OR IS OWNED BY A THIRD PARTY, AS INDICATED IN THE CAPTION LINE, THEN FURTHER PERMISSION MAY BE NEEDED BEFORE ANY FURTHER USE. PLEASE CONTACT WILEY'S PERMISSIONS DEPARTMENT ON PERMISSIONS@WILEY.COM OR USE THE RIGHTSLINK SERVICE BY CLICKING ON THE 'REQUEST PERMISSIONS' LINK ACCOMPANYING THIS ARTICLE. WILEY OR AUTHOR OWNED IMAGES MAY BE USED FOR NON-COMMERCIAL PURPOSES, SUBJECT TO PROPER CITATION OF THE ARTICLE, AUTHOR, AND PUBLISHER.
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Statistic Width for Strike-slip faulting 

Histogram of Widths of Surface rupture zonesⅹ5m

Frequency
Frequency

Data Sources
2001 AD Kokoxili EQ
1999AD Izmit EQ
1976AD Tangshan EQ
1975AD Haicheng EQ
1932AD Changma EQ
(Strike-slip with Reverse)
1833AD Songming EQ
(Strike-slip with Reverse)
1515AD Yongsheng EQ
(Strike-slip with Normal)

μ＋２σ ≈ 30m

μ= 12.5m
σ= 8.5m

Pure Strike-slip ruptures

Strike-slip ruptures with dip-slip



Wider surface ruptures are related to geometric structures: pull-apart basins and 
pressure ridges. For example, a pull apart basin is located at the north of the 

Kusai Lake and the rupture zone is measured to be 259m

Xu et al., 2006



2008 Yutian 7.1 earthquake surface 
ruptures







But dip-slip faults are quite 
different with hanging-wall effect



2008 AD Wenchuan Earthquake
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Table 2. Width distribution of surface ruptures from historical large earthquakes in China  

No. Site 

Displacement (m) 
Width of 

surface 

rupture 

zone 

(m) 

Width of 

single 

rupture 

(m) 

Strike Source 

Horizontal Vertical 

The 1927 Gulang Earthquake (M 8) 

1 Xiafangzai-Sierta   0.6～1.5  10～20 290° 

Inst. of Geol. 

et al. CSB, 

1993 

2 
Huangchen－

Taerzhuang-Shuangta 
 2～4 500 7～15 300° 

3 Mozuizi-Zhongba  2～4  6 340° 

4 Gulang-Suangta   500  340° 

The 1999 Chi Chi Earthquake (Mw 7.6) 

5 Wufeng 3.3 (h.v.)  2.2 60 20～30 30° Lee et al., 2001 

6 

Experimental 

Vineyard Site, 

Wufeng 

 2.2  30 55° 
Kelson et al., 

2001 

7 
Kuang Fu Middle 

School 
5 (h.v.) 2.8  30-35 NW 

The 2001 Kusaihu Earthquake (Mw 7.8) 

8 
Tibet Highway 2894 

Landmark 
3.5-4 (l.l))  32.5 8-15 NW 

Xu et al., 

2008a 9 3 5 .932°N, 9 0 .469°E 4.5 (l.l.)   7 NW 

10 3 5 .9 2 5°N, 9 0 .5 1°E 2.9-3.2 (l.l.)   15 NW 

11 35 .848°N, 93 .513°E 

(Yuxi Feng 

subsection) 

16.3 (l.l.)  550 

 

 100° Xu et al., 2006 

Note: h.v. = horizontal shortening; l.l. = left-lateral. 
 



Statistic value of surface rupture width

汶川地震

汶川地震+其他逆断层型地震宽度数据

与几何结构有关

与几何结构有关

Wenchuan EQ

Wenchuan EQ+others

Mean value Mean square error 
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Building damages related to distance from the surface rupture zone (active fault)

27m(collapse)

100m(severe)

220m(moderate
)

1500m(light)



11m7m

Ratio=1.6



Ratio≈3



①Earthquake surface rupture zone directly 
controls spacial distribution of serious 
hazards or building collapse

② Dip-slip fault has obvious hanging-wall 
effect:  The width of both surface ruptures 
and building collapse on the hanging wall is 
2 or 3 times larger than its foot-wall.
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Surface rupture zone

Main F
BranchBranch





① Earthquake surface ruptures are localized with a statistic 
width less than 30 m in most cases for strike-slip fault and 
they are symmetrically distribution along the fault trace. Its 
minimum setback distance is about 15 m from their margin 
of the deformation zone.

②Earthquake surface ruptures are localized with a statistic 
width up to 49 m in most cases for dip-slip fault and are 
asymmetrically distribution along the fault trace. In 
general, the width on its hanging wall is two times larger 
than on tis foot-wall for from their margin of the 
deformation zone. normal fault, and is three time larger 
than its foot-wall. The minimum setback distance then is 
about 30m up to 45 m on the hanging wall, while is 15 m on 
its foot-wall

Conclusions



谢谢！
Thanks for your attention 
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