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Rupture triggering process of Wenchuan earthquake seismogenic faults
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Abstract The 2008 Wenchuan earthquake ruptured several faults simultaneously, such as the
Beichuan, Pengguan, and Xiaoyudong faults, in a very complicated process. Previous studies
however, have not fully addressed the issue of rupture sequence of these faults. This paper
calculates the Coulomb failure stress changes on fault planes induced by preceding fault ruptures
of various scenarios to test the rupture sequence. Results show that the earthquake started at the
Hongkou segment of the southern part of the Beichuan fault, followed by the Longmenshan

Town-Qingping segment of the northern Beichuan fault and the Pengguan fault, and the Xiaoyudong

fault was triggered the last.
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Fig. 1 The distribution of faults around the Longmenshan fault
The red lines indicate BCF ,PGF,XYD (the dashed line indicates buried XYD segment). The black lines indicate other faults
in the region. The yellow circles show M>>4. 7 aftershocks 12 May—26 June, 2008.
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Fig.3 Calculated Coulomb stress on faults. Slip fault: the Hongkou segment of BCF; Receiving fault:
the subsequent segments of BCF,XYD,PGF and the extended PGF
The red lines indicate the fault surface traces of the BCF, PGF, and XYD faults.

Colors indicate the Coulomb Failure Stress Change on receiving faults.
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Fig. 4 Calculated Coulomb stress on faults. Slip fault: XYD; Receiving fault: PGF
The red lines indicate the fault surface traces of the BCF, PGF, and XYD faults.

Colors indicate the Coulomb Failure Stress Change of receiving fault.
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Fig.5 Calculated Coulomb stress on faults. Slip fault: PGF; Receiving fault: XYD
The red lines indicate the fault surface traces of the BCF, PGF, and XYD faults.
Colors indicate the Coulomb Failure Stress Change of receiving fault.
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Fig. 6 Calculated Coulomb stress on faults. Slip fault: the Hongkou and Longmenshan Town-Qingping
segments of the BCF;Receiving fault: PGF
The red lines indicate the fault surface traces of the BCF, PGF, and XYD faults.

Colors indicate the Coulomb Failure Stress Change of receiving fault.
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XYD i i 24 45 0] 2 90 [ A i 24 07 7F PGE I 1R
EFA=N

T AW PGF M ity 2 &L, RATIFHE T
BCF i M B fn 5 22 B (e I T35 F BO ¥ &
ARG PGF LSRN A fk. & 6 i LLFE
#,BCF 09 e 11— P Be iy i 24 T PGF iz
TILT- W E T X Ul B PGF (1) 8% 2458 4 it
ZIN YA T BCF Je T L — 5 P BT IRk 3
Bk 2], g Je 7 XYD JF a4 2 /. Xk — 25 13 B
T PGF (AR5 5 XYD B 2445k Al

PRt 2 Ah . AT 4 5315 T 2L XYD.PGF 2y
F e e 24 0 A5 50, R BT AE BCF (1 g B B ™
A 1 PG I A8 AR AR LS Ry 32 BT DAt B 55—
AT E T ¥R ERAL T BCF 4518,

DL E#R & XYD fiil f1 R 35°BF (1 25 S, XYD fii
fi R TOCIE L 45 5 Z K.

LA DA B AT RIS G Ny i EEE R A5 G
FRATTZ BT X A B A A D A5 3 4 45 98 2 BCF
VRS BRI B R G 2 B . Z )G BCF 1 5 2 B
CIe 1T A —3% F B A1 PGE #5232 2 fih & 1E 3 &
AR Z G R XYD R,

AR S0 RS0 M R A 2 5 R A BE O L AR
I 7 2 24 5 | A2 R 3 W 2 b N ) AR AR T
P T KERZTREM BT, EH T Shen
25 (2009) 38 28 b 0 ek K00 S 38 A5 3] A A LR R
FEAT R I T XYD il A5 7 ke AT RS R ) AR
AR -

AR SCHF ST A% O ) 8 2 — S XYD J& 75 o BCF
fol % PGF ¢4 RO 4145 2 281 X 1B J2 18] A1 B fipk %2 1

FHRDPES R 1 A8 Ak B 52 BT B e 15 31, PGF R
B i % 24 3 A 5 2 XYD (4 % 24 4E A 14 33 1 A
i s B BCF 1 i 24 07 DL B 82 fik % PGF 75 b Bt (4 i
24,7 PGFE (a2t XYD )ik 24 521 LA fh % A
R L, 5T AR K R 45 & 5= W72 10 Bl 40
o :BCF V4 5 BT 11 B o e o e 4 Bt . 32 o i 5
BCF i1 1 BeF-17 19 PGF 74 5 4G {1 B 4 2k W 3% 1 4%
K& BCF W JE 828 Ol 13 BO
M PGF ZR At BeAR 52 2 fih & 18 I & B, Z J5 1F
WA XYD Bymt 2.

Bt e scon M R R R E R VBKOT B R S
EUAT T A IR MHE 7R L R R B, PR A
5 g 25 0 PE R LA B T SO B Bl FE s —
IR .
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