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Tab. 1 Basic information of the selected seismic stations
BT Rkm A | GUi%E Rkm A
51MZQ 3.1 IBS SIHSD  104.5 2
51 MXN 3.2 IES 51CXQ  104.7 IES
51WCW 6.0 IR 51YAS  111.1 I3
51SFB 7.8 B 51YBY  113.0 Sk
51JYH 18.8 IS 51J7B 114.2 [ES
51PXZ  21.0 s 51YAL  117.1 IES
51LXT 23.0 m2 62SHW  121.1 M2k
S5IMXT  24.0 A 51]77. 125. 4 IES
51LXM 26.0 IS 51MEZ 127.7 2
51JYD  26.4 IS S51TQL  137.2 2
S5IAXT  28.1 IES 5IMED  140.1 IES
51JYC 30.5 IES 62ZHQ  143.0 B
51DXY  31.2 |ES S5IHYQ  155.4 2
51QLY 31.2 S 5THYY 156.7 =
51DYB  37.0 |ES 51HYJ 163.0 2
51MXD  42.8 m 62TCH 164. 4 M
62WIX  49.0 s SIKDT  176.6 2
51XJD  54.5 |ES 51LDD  177.1 | ES
51GYZ  55.2 IES 5IHYW  177.9 |ES
51LXS  56.1 I S5ISMK ~ 188.7 I
51BX7 57.5 He 51SMW 188.7 Iz
51GYS 60. 8 M2k 51LDL 190.9 2
62WUD  69.2 IES 62TSH 191. 4 IBS
51BXD  72.0 IES 511LDJ 196. 8 IES
51PJD 72.2 M 51MCL 211.2 IS
51PJW  72.5 IBS 51SMM  211.5 IS
51HSL  73.5 IES 51FSB 218.0 E e
51CDZ 74.0 HA 62MXT  218.5 Mk
51BXY 77.2 I 51MBD 222.2 2
S5IXJB 79.7 IS 51YXX  249.2 [ES
51JZW  81.7 IES 62ZNI 260.7 |ES
51JZG 83.5 I 51YXZ  262.2 Ik
51YAM  85.0 M2k 5IMNC  265.3 m
511.8) 86. 1 |ES 51JLT 269. 9 | ES
51LSH  92.3 IBS 5IMNA  270.5 |BS
62DZ] 96. 6 |ES 51SMC 272.9 2
51J7Y 97.8 IES 51SMX  272.9 IS
51LSF 98.9 IES 62LTA  276.0 e
51SPA 100.1 IBS 5IMNH  277.4 2
51SPT  104.0 o 51MNJ  277.4 IES
51LDS  278.5 |ES 51JLN 290. 1 IES
S5ILBH  285.4 IES 51CNT  292.0 Heh
51LBD  285.6 +)2 51XDM  292.7 | ES
62YLG  286.3 IBS
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(BEIRT, 2008; £I%, 2009)
Tab.2 The parameter values of the source, propagation path
and site effect of the Wenchuan earthquake (based on
Wang et al, 2008; Hua et al, 2009)

SHATR 2%(8
TR My 7.9
Ni J1KE Ao/ Pa 120
WiZER, A 222°, 38°
Wiz b A h/km 3.0
KWiE (L x B) /km” 308 x40
FWE (L xB)/km? 3.5%x2.0
& A Saragoni — Hart
o 1 #%. 274.6 f04B
AT Q) T, 206.7 /56
kappa {1 Eéﬁﬁi)%: 0. 030
WELZ: 0.010
0.0 R<10 km
+0.16R  10<R <70 km
Beekent -0.03R 70<R <140 km
+0.04R R=140 km
FELJE He 0.05
HWE S 50. 0%
B Y vs/ (km +s71) 3.5
WL o/ (km - s71) 0. 8 x By LT
WA p/ (g« cm ) 2.8

®3 EEFiwintRiF T 45
BMARFRE (FEWME, 2012)
Tab.3  Average site amplification factors for shallow hard

ground and soil sites (based on Yu, 2012)

Wi Z/ Ha, TR FREL
A + R

0.01 1.00 L oo
0.10 1.07 1. 10
0.30 1.24 1.26
0. 60 1.58 1.60
1. 00 1.93 2.60
2.30 2. 80 3.63
5.00 3. 60 4.50
10. 00 4.57 6.00
30. 00 5.50 6.00
100. 00 5.50 6. 00

K BAVLA FRIWZ LA T R <300 km
(1) 87 A~ Gl (G I BE B R, IR 545 B AR 0L e 2
1) 70% F1 90% BEAFIS (4 51EH Too Ml Ty) LA
R X6 FAR X Bolt R0 (438K T A1 T )
GRS R 87 /> & u AL 0 AT R RERT LB
BIEMbRERE, R4 i,

F4 87T\ EEBERIENBENIRES
Tab. 4 Mean value and standard deviation of the

duration ratio of 87 stations

S SRR SRR
W WX M X
r ES/EW 1.01 0.2419 1.22 0.3155
w ES/NS 1.02 0.273 1 1.23 0.346 7
I, ES/EW 0. 86 0.193 8 0.96 0.213 5
ES/NS 0.87 0.201 5 0.97 0.2199
T ES/EW 0.72 0.3255 0.98 0.646 3
ES/NS 0.70 0.302 7 0.94 0.484 6
T ES/EW 0.76 0.2179 0. 80 0.273 8
ES/NS 0.76 0.245 5 0. 80 0.290 9

M2 4 AT, SEORBERTHR T R L (E
REEI 1.00 4, H4x 3 F#R/NT 0.90, Hir T,
() ES/NS FEif L #(E H A 0.70, Hik, Fik—%
TR 30 1| b 5 3 R B R A S B,
ZAFIE BT S0 S AR O R

XFAEEMRE, Ao, Q(f) Hl kappa {HX] T, i
AR, Horh kappa {H 5AEXTRE A B EAR T 5
Y XTREIS B AR G, B kappa fE X4 F T, 15009
A — (R, 2017), X HEREUEE Ao AlX
4y EREEZWE Q) T Qo FIAEIITR . S5 U
XV IX Ao B Q(f) RIBIFSE SR, 485 T8
AT EENNHER Ao = 95 Pa, Q(f) vy =
360f" 7, Q) vu =315/"", HULERISEHES
1 87 A~ 5 vt 0L B F2 5 1 S B A HU (B ) Y (L AR
WEEWE 4, STHSEOHERG 1 4 Pt gy
EFPREZ A, WESKEWEBERLAT
BB T, BR To tLEMES 1. 00 Z2{EF Kb,
HoAx 3 Fpkrid LA A B EERTE #2358 T 1.00, H ik
bR 225N, REBTE 0.30 A4 I8, fekt
AT 0. 65, WIRESHUGIH T oo S Topp I EL 35
B3 51565 0.96 F10.94 ) |, BIE455H AR
Hb i 7R T AR A X DL R R RS B R
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SR PGA {E K 339.73 ~379.58 em/s”, BLHUE Y
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(2) 51JZB 5460 ~5 s MBI BT EFE K
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Fig. 1 Waveform diagrams of horizontal component and synthetic acceleration time
histories of 5SILXT (a) and 51JZB (b) stations
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Fig. 2 Variation of PGA and the logarithm of its ratio of recording time history (a)

and simulation time history (b) varied with the fault distance
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Fig. 3 Comparison diagram of response spectrums of horizontal component and synthetic

acceleration time histories of 51ILXT (a) and 51JZB (b) stations

RIS B 2 B 3 ) LU ABL PR O EIOBU B T S IR R
rj(Ti) =1n[Saj(Ti)/Saj,(Ti>] (1)

Xe S,(T) S, (1) 7RI A G CRE
EW i NS 738 I A5 AR 0L A2 78 8 ) 7, 199 S iz
EE.

TN BE SRR S, P A B8 6 B A4 2 1 5 7 22
Ry (ZEMEAE, 2016)

B(T) =y 3 (1) (2)

=LA

(1) =y X [5(T) = B(T) T? (3)

j=1,N

K NoBUEIEER, ARICN 8T,

AN (2) 0 (3) T15E 87 A& uliinsd B i
T LB A X KB A 39 507 22, Bl 30 A9 2 1k 2
K4 B

HIE 4 W, AT S el RS MEAE 2 ~5 s 38
FEl N S ) & 8k, SFIIRZZIE T 0, Fom
BAUME S WA AR AT, H7E0.05 ~2 s JEHE N,
SEHRZEERR, A EE I OO IEE, Bk
B BERME SR AR T OIIE, T M 2
BTN AR 0. 1 s JEA I, BRAME R T WIE,
HEERBIR R IR 20— 2000, 76 0.5 s ZE47 3K %]
WAEAP o EVHROREUE,  ASEADL IR R 0 M B 7 % A /)
THRIGICRM TR, HIEAR LREEWE K2 TR
SERGREESR o HH B IULE R A LI {8 0% i D) el
FEAUT2ATH: —2IREWE R EK,




488 woE W5 0%

M —2F R G 3l R > 100 km, £ K R 3T 300
km, T RAAEATF 5 2 W BEALAT BR W7 J= 3 76 1T 18 = X
WA BOR B, mm g XE %, —R% R
Ao SRR SE,  HLAAEMT SR o BT i) A
AORF IS FE AR AR A 7K - 2 2 I R A 5 I5F - R IHe BT B
Ao B5KEEAE (2008) ST AR M T AR i
/N (ZENEA, 2016)
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Fig. 4 Mean value and variance of the logarithm of
the ration of the observed and simulated response
spectrum of 87 stations during the

Wenchuan earthquake
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Fig. 5 Distribution of duration of the horizontal component time history in EW (a)
and NS (b) direction and the synthetic time history ES (¢)
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Fig. 6 The fitting result of the duration of the horizontal component and the

synthetic time histories varied with the change of the fault distance
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Tab.5 Regression relationship between durations and

[aull distances of dilferenl definilions

FrEt a b c

EW 15. 66 0.058 1 9. 304

T NS 18.23 0. 069 2 7.128
ES 12.33 0.007 1 18.250
EW 63. 20 0.181 4 -1.172

Two NS 62. 09 0.176 0 -0. 446
ES 43.33 0.039 7 15. 220
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Abstract

Using the stochastic finite fault time history simulation program, we simulated the horizontal component ac-

celeration time history in accordance with the regional characteristics of Wenchuan earthquake, and analyze the

spatial distribution and variation law of simulated acceleration time duration. The results show that the distribu-

tions of each time duration of simulated acceleration time history can reflect the rupture directivity effect of time

duration, but can not clearly reflect the upper/lower disk effect. Moreover, the significant duration of simulated

acceleration time history can reflect the characteristics that the duration in near fault area is obviously smaller than

that in far field, but it is more “single” in the overall spatial distribution and does not show obvious regional

“mutation” phenomenon. Compared with the significant duration, there is a greater difference between the simu-

lated acceleration duration and the Bolt holding time recorded by the station. The changing trend of these two du-

rations could generally reflect the spatial variation characteristics of the horizontal component recording with the

fault distance. Keywords: ground motion duration; stochastic finite — fault method; source parameters; Wen-

chuan earthquake; spatial distribution




