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Numerical Simulation on Influences of Wenchuan Earthquake on
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Abstract: When a major earthquake occurred, it’s critical to analyze the influences on the surrounding faults and the potential
seismic activity. In this paper, a complex viscoelastic model of western Sichuan and eastern Tibet regions is constructed inclu-
ding the topography, and then we find out the Coulomb failure stressing rate on these major faults and calculate the stress
change caused by the Wenchuan earthquake taking the post-seismic relaxation into consideration. Our preliminary results indi-
cate that: (1) the Coulomb stressing rate in the Longmen Shan fault is lower with values from 0. 28X 10 * MPa/a to 0. 35X
1073 MPa/a, which is consistent with the previous long reccurrence interval of Wenchuan earthquake; (2) The Wenchuan
earthquake not only caused the Coulomb failure stress decrease in the source region, but also the stress increase in the north-
eastern segment, and it’s comparatively consistent with the aftershock distribution; (3) The Coulomb failure stress change
caused by Wenchuan earthquake showed significant increase on five major fault segments, which were northwestern segment of
Xianshui fault, eastern Kunlun fault, Longriba fault, Minjiang fault and Huya fault respectively, also the Coulomb failure
stress on the fault plane of the Yushu earthquake was faintly increased; (4) The characteristic earthquake recurrence interval of
the Xianshui fault is delayed by 52—104 a deduced from the Wenchuan earthquake, so it’s ranked the high seismic hazard region
in the future.

Key words: Longmen Shan fault zone; Wenchuan earthquake; Coulomb failure stressing rate; Coulomb failure stress; numeri-

cal simulation.
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Fig. 1 Sketchy geological model in the western Sichuan and

eastern Tibet regions
FL B0 — AW F2, ARE-CWigd; F3. Jr H W24 Fa. Ik VL I
Z4;F5. PRI WIS F6. el 1L F7. H 0 — B0 — KUk 1l B4 F8.
KT KT FO. 22 B %d ; F10. WA K %4 ; @M, >7. 0

JURIZEGE ) i) S G s S, 38 DI 322
MRHEZ X R AH SBIFFE 5 R o B R R TR i, 19935 X1
G, 1996 5 #8544 55 , 2008).

175 B0 W S 7E b TG 1 12 2 ke 5 1 B AR
FH 7 A )BT38 3 8 41T S W R4 b 2
R BE RN AT SRR SR ) 55 40T L AL AR BRTC T
P03 h W 2L 1 2h BE SRR, Sy T A BROTE AL
T MBS DL 2 Dy 2, 327 SR FH A Ml J2E 488 3y R
AR IE BT LT SRR RE AT LARSEADL ] W 1, e g
ULV 23 THT LA A ) 2 fih R SR ML ARG T 55 4k
TG » 32 i 5 82 A0 L B 0 4 30 S ) T Bl L (EZ
T Al BE 8 53 B 2 v B AR S o AL okt T I R0 g S5 PR e
T B U A e 45 ) 7.
2.2 =ZHARTER

TEHb UL (9 S L, S T B ARG — 4k
R A BR TR (] 2) , % Tl g AR i b ¥, =
UK S SRTM & #2504 Chttp: //srtm. csi. cgiar.
org/). ABRITCEARITEYN ] [ 53R 5 2, 43 5 %5 1
. BHb I RS T LSS e (5R 2). Uil
FH ] b 752 S M 5¢ 1 ) W 5 T kb 7e 3 0 2# B AR AL
SEERE ) ANSYSI12. 1 3K R B E AT T3 A
RIS 43 4 BT 141 527 4> 19 45 135 547 A~ X F
Tl LT 28 1 Ak 3L, 28 2 SR FH 7 bR Dy 284 T fe A5 421
HEEFPIA S X Fp U A 1T 0 A2 BB RN 22, AT
T RS IR 1 R ) b R (R 5 2 555 2008).

TR 22 E R — T 2O 2 TR
JyE BB R R R A A N ) — B AR



%2 ZE R VLR U HRR ) & AR X i 1 T J2 R T il 1) B3 A4 401
x1 FEFEDMRNLASH
Table 1 Geometric parameters of the major active faults
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Fig. 2 Three dimensional discretization model in the target zone
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Table 2 Material properties of the crust and upper mantle media
932 JERE(km)  AFSFX AR E(10' MPa)  JARAEL v FhitE R AL 9(10%Pa + s)
1 6. 08 0. 25 100
ik 0> 2 2.03 0.25 100
3 8. 10 0. 25 100
4 8. 37 0. 25 100
N ] 5 8. 65 0.25 100
L7 o16 6 2.70 0. 26 100
7 2.74 0. 26 100
8 2.90 0. 26 100
9 7.70 0. 26 1
10 8. 97 0. 25 10
i 5 16~30 11 9.56 0. 25 10
12 2.57 0. 28 1
13 2.77 0. 28 1
14 2. 88 0. 28 1
15 10. 5 0. 28 10
16 11.6 0. 26 10
. 17 14. 4 0. 26 10
PR 30~65 18 3.50 0. 30 10
19 3. 67 0. 30 10
20 4.33 0. 30 10
21 14.9 0. 30 10
22 16. 5 0. 28 10
s 65100 23 18. 6 0. 26 10
24 4.97 0.35 10
25 5.23 0. 35 10
26 5. 57 0. 35 10
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Fig. 3 Creep (a) and relaxation (b) curves of the standard

linear solid body
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Fig. 5 Coulomb failure stressing rate of the mainly active faults in the bottom of upper crust
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