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Fig. 1 Sketch map showing Yushu Ms7. 1 Earthquake epicenter position
1T— R R R P Ch E R A W A0 52— KR R R GEE M B 7)) 53— AR AR R AR A 3. 0KMs<{4. 0;
A—FEMHERRR P 4. 0SMs<5. 0;5— KW HIRREREH 5. 0SMs<T7. 05 6— A s 7—J i
1—Yushu earthquake epicenter (CENC) ; 2— Yushu earthquake epicenter (USGS) ; 3—aftershock epicenter (3. 0<CMs<(4.0);
4—aftershock epicenter (4. 0<CMs<(5.0); 5—aftershock epicenter (5. 0<CMs<(7.0); 6—road; 7—river
AR DI Lo LA S5 AR AT Bl I 22 2 T i e (1 3)

1.2 EWftEREMR

T I6F 5B 1 52 A — SIS S S o kAl
BIAER . H A B W R BB E R PR I
HEE A= R SN2 NS o 3 DL, IS o -
JH B IREE . &K 2 500km, B — E R W22
T ISR DU 20 35 5 W7 45 B SE Tl b R TR Ok i — 4k &
B SR ZUTE ST L A IR T S R — B TE R
TOREE A R BGRBCE K . Bk 24 1
D)5y R bG5S 18 30 1R PN — AU — 2% 8 1 3l
TR R 245, 1997) o H 50— A W7 224 45 1 55 O &
PLK Y 3 B 20 e 8 Wi sh A i TR R B H
(IR0, VY DB 4 2 o o R BB L YT A I i L DK ik 22

HHC— R 240 2 A K 0 3l b 5T 3 Ak
S T A AR LA S 12 7 Al b v B Hh B T R
8mm/a 2547, B AR B2 10mm/a Zo A4y (B 58 16, 2010)
W AR AR Bl T AR RO gl R A
10mm/a 545 - GPS WL i AR TS 3038 % 40 78 10mm/
a ZeAy ()22 88, 2004) . H A — B Wb 24 o8 2+
1738 4= 12 [ 23 HAE EM PG & AT 6.5 G sg .,
1896 4F 3 JIAE VU )14 A1 I8 A0 — 1 MR & AE7. 0
FHbiE L1979 4 3 H 29 HAE W AR & 4L 6. 2 Pt
e (53 €, 20100, 2006 4F 7 A 18,19 H1EH ifF £ W
BT 5.0.5.6.5. 4 F iR (HRE FE . 2006) , 2010 4F
4 H 14 H B Ms7. 1 a2 200 45k B0 — S0 b



%50 TR AU« Fo AR i R R R A 5 R R LE B A BT 5T 595

B2 A 2 3 1Y) A 3 00 A IR R AIE
Fig. 2 Destruction characteristics of buildings after the Yushu earthquake
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(a)—The main part of Yushu County after the earthquake; (b)—serious destruction of the west part of Yushu County; (c¢)—second floor

disappears after shear-compress action; (d)—buildings and car are flattened; (e)—first floor disappears after shear-compress action; (f)—
surface rupture passes through a house basement; (g)—brims and corners of building can be destroyed more easily; (h)—buildings are

completely destroyed into blocks
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Fig. 3 Distribution map of Ganzi-Yushu active fault zone (after Zhou Rongjun, 1997)
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1—Main active fault; 2—river; 3—quaternary basin; BYB—Banyan har block; CDB—Sichuan-Yunnan block; QTB—Qiang tang block;
GZF—Ganzi-Yushu fault; LMF—Longmenshan fault; XSF—Xian shuihe fault; ANF—Anning he fault
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Fig. 4 Distribution map of the Yushu Earthquake surface ruptures
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1—Field investigation point; 2—earthquake rupture; 3—contour; 4—road; 5 river
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Sketch map of the west segment of Yushu earthquake ruptures near the macroscopical epicenter
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1—Reverse fault; 2— strike-slip fault; 3— main rupture and sub-rupture; 4—earthquake bulge; 5—fault clogged pond; 6— horizontal offset

Fig. 5
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Fig. 6 Geological characteristics of the west segment of the Yushu earthquake ruptures
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(a)—Continuous earthquake ruptures; (b)—river drop caused by earthquake ruptures; (c)—tent conformation caused by earthquake

ruptures; (d)—ruptures developing along a reverse scrape caused by paleo-earthquake; (e)—the maximum horizontal offset of the rupture is
1.75 m; (f)—a mini-dammed pond caused by rupture; (g) —earthquake ruptures distributing as a type of right-step; (h)—landform of the

location of west segment ruptures
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Fig. 8 Characteristics of the middle segment of the Yushu earthquake ruptures
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(a)—En echelon ruptures in south part of the Yushu county town; (b)—en echelon ruptures extend to a re-allocation site; (c¢)—the

maximum horizontal offset of the rupture is 0. 3m; (d)—surface rupture across the house of Jiaji village west to the Yushu county town
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Fig. 9 Sketch map of the east segment of Yushu earthquake ruptures near the Changu village
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1—Reverse fault; 2—strike-slip fault; 3—main ruptures and sub-rupture; 4—Ilandslide; 5—terrain scrap; 6—gully
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Fig. 10 Characteristics of the east segment of Yushu earthquake ruptures
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(a)—Characteristics of east segment of earthquake ruptures near the Changu Village after earthquake; (b)—fault-scarp in Changu Village

indicating the thrust-slip feature; (c¢)—the east segment of the Yushu earthquake ruptures passing through Jiaji Village; (d)—the east

segment of the Yushu earthquake ruptures pass through the south slope of Yushu-Batang Road
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Sand soil liquefaction and corresponding disasters caused by the Yushu earthquake
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(a)—Sand soil liquefaction at the Zhaqu River floodplain; (b)—roadbed distortion at north side of Zhaqu River;

(¢)—roadbed deformation of Longbao marsh; (d)—roadbed deformation and corresponding landslide
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Fig. 12 Distribution relationship between earthquake-induced landslides and active faults
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(a)—A steep slope, 2 km far from the earthquake fault, glided after Yushu earthquake; (b)—tensile cracks disappearing on the slope
backedge indicates rock mass degradation; (c¢)—a huge soil landslide occurs near the earthquake fault; (d)—a landslide near the earthquake

fault blocked the road
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Fig. 13 Aqueduct damaged and soil landslide developed after Yushu earthquake
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(a)—Aqueduct near the active fault was damaged by earthquake; (b)—soil landslide quickly transferred into mudflow during earthquake
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Investigation and Research on the Surface Rupture of the Yushu
Earthquake and Reconstruction Site Selection

2N AR WA BOHE U@ OTNG XD XORY TR CoUE S a0

Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing, 100081
Abstract

The Yushu Ms 7. 1 earthquake was happened at 7:49:40. 7 on April 14, 2010 in Yushu county of
Qinghai province. Field investigation and analysis indicate that the Yushu segment of Ganzi-Yushu fault is
the earthquake causing fault. The total rupture length caused by the Yushu earthquake is 23 km with a
strike direction of NWW-NW. The rupture is mainly characterized by left-lateral slipping, which can be
further divided into three segments. The west segment is a continuous left-lateral slipping rupture, near
the site, named Guo-yang-yan-song-duo, of Longbao town (33°03'11"N, 96°51'26"E), the horizontal
offsets of the rupture is 1. 75m, which is the largest amount measured, so the authors regard this area is
the macroscopical epicenter. The middle segment is mainly located at the south of the city town, and
composed by several right-step sub-ruptures. The east segment is mainly characterized by thrusting
associated with left-lateral strike-slipping. Besides a large amount of house ruining, the Yushu earthquake
has caused a series of secondary geo-hazards, such as sand soil liquefaction and related road deformation,
earthquake-induced landslides, aqueduct damaged by the earthquake and related soil landslide and
mudflow, etc. After comprehensive analysis of the endogenic and exogenic geo-hazards, proposals have

been given forth for fault avoidance and reconstruction site selection in the Yushu earthquake stroked area.

Key words: Yushu earthquake; surface rupture; macroscopical epicenter; geo-hazard; reconstruction

site selection
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