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Prediction of near-fault strong ground motion field
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Abstract Taking 1997 Jiashi earthquake (M, 6. 1), Xinjiang, China as an example, a method for
predicting near-fault strong ground motion field was introduced in detail. Firstly, the earthquake
source model of the earthquake was established based on the finite fault source modeling method.
Secondly, acceleration time histories of the three stations above huge thick sediment strata with
main-shock records during the earthquake were simulated based on the stochastic method of
ground motions with the dynamic corner frequency; and the results were validated by comparison
of response and Fourier spectra between simulated and recorded acceleration time histories.
Finally, the acceleration field of the earthquake was drawn based on PGA of the predicted
acceleration time histories of 77 near-fault nodes. The results show that simulated acceleration
time histories are feasible and practical when frequency is more than 0.5 Hz, and the acceleration
field shows very obvious hanging wall effects. The maximum PGA area on ground surface
corresponds to the maximum asperity area, and this means that buildings and other engineering
structures on ground surface corresponding to the maximum asperity area on the earthquake fault

may suffer severe damage.

E&¢WH

F1 W5 T AR AL 55 2% % 150 (2007B13) ¥¥ Bfy.

EEBN Lz, 1964 4= T @IOTSE 51 . 212 3l 2 5 IR T A K% 30T W2 96 3 502 Sl A 400 % 900 4 5

E-mail; haiyun@iem. ac. cn

FE R A SR B2 3 4 T 98 7 F ) 5 S 300 H (90715038 5 [ 52 5 A5 JE Al F 9% & S8 11 &) (973) 3 H (2007CB714201) , [ b 5% J5) T 7



704 i BR ) PR 2% R (Chinese J. Geophys. ) 52 #

Keywords
Jiashi earthquake

I T

b 7% Bh A R S IR 1 2 8 ), — IR b
90 0 DA 1 R ) 550 9 1 i IR S phy b 7% 3l 3 A
(1. T S B 7E — Uk ML R 22 R H 3 T 2 ) b AR B
Y 5t mT LA 2 N 1) BE AR 15 B e it L =TT B ORE S A
BT S R R b R 1 8 A R AR AE — I R
22 1 F e A B TR 9 T O T U2 B M AR Bl i s B
A T AR R AR S R VUK A
Jiti o R AT RE R U AR R R L 4 R S K ]
PRUERE &% 22

MR AR 3 A A B (b AR A R R AR
b5 A S5 I 1 1 e R L 3 ) AR — AR A
ARG B AR K 3 R JE R 0 B AR AR R [ Y
FRAE. K JE 0 2t 7% 0 0 k1, AT LA AS 5 AT o]
B 1L AR 3 11 FHL 95 b 7 78 £ R e A 0 K T 00 ot £
SR JE YT T R0 T e ) R ) M 72 2
FEHLN 5 ZUR BEAILAT by FH B0 i 5 2 A 7 AR A
PO b 5% B0 1) o A T . 3 ph T 7 M R 2 AR
HbFEA T AR /N RUBE (R AN 349 5 0 2% R 4 5 D
U 1Y £ 15 75 J 0 S0 1t 752 5 it L AR 5

HhRE S R E G T P R B ML A FE S
5 1K UL 3 11 i 7R Sl 2 AT A R O X 2L B A
J7 PR GE BaR 3 A B I R A R . A [R] A4
FEN GAEAE R A [R) 1) 7% U L U8 A% 1% | 3 b s R A
A TG BT AS TR] A A48 0 35 o AR B i L 43 ik
32 s M L BE WL T R RN A T Ik

e P 5 i 3k T Aki Al Richard™ 9 £ /8 &
P K i 52 Bl 20k A 5 VR IS R) R S0ORT RS bR bR R
R T 0t 72 3 (S 400, R R VR A
A B 22 53 J7 v B O B0 A BROT O k. BEAL T
BE T i R R R A B AL PR Bl B e O i 5]
BRT/NER S5 MR B B T R
CrRa A M7= Bl A B4 28 560 A K R B0 105K B A b
= X AT S E 2 KN 5 R AR R AL A [ A
5 I E R 1 /0 R E S AR Ry 4 36 A4 PR bR 50 A 0L 7R
B G AR A AR S A R RN T B
U % I 420 S0 3 M R R L R /N AR SR B 4
A TR E AN Z A S A T R S LY
ANFEAC SR B AR, I H O A 72 0 S 6 B i =

Near fault, Ground motion field, Finite fault source model, Path effect, Site effect,

bR I SR b DX R A T R B R PR T 45 B
(R R o o b 52 B0 43 K ] 390 R ) A0 O S 4 4 i)
HEAT AL, A ] 0 4t 5% 3 FH 0 A Ty s A 4L )
CrRa A 1l 752 3l FH B AL 7 6 B4 A 0L 285 SR oy i 41K
o T U A R U S L R B IR B A5 2 FE AT Y
HoRZ B

X F IR AN R, — M Al Boore [ Fif A1 45 Y5
TR A AD 5 Bl 0 5 6 T VR G T )2 L R 3 1
25 8] 29 1 4 ik B b 22 B 2 52 W )2 O 4 (B L
MROVHREE) (T2 i 24T 1 Bh o A S 38 50 pE
S5 B 5 T B0 AT IR BT )2 AR R AR A ok
2 PR U e 4 3 A X 3 VR S0 T 2 R Bl ) S

H HT A B 5T b A 58 i L A DR I SR b 7R
Bl BN A TS A 5 0L 1 S P S 40 25 R 2
A5 S B L R TR M T R R I B AR 3 1Y
SR T I T Y R AR G A8 B s X R ML T kL RN
i — P R T o D) BB A AR A H 8L A (F U TR
AR AERLA.

ARSCLA 1997 4F 4 J1 11 H B Si A 52 (M, 6. 1)
S B G T B TR AR TRy ik T TR IR
b 7R )RR RSN 5 AR S5 L T Bl ) A B R R ) b AR
BB T7 AL T R R A R il
SR = A 6l B o R B R O P ORI (4 b 7R
FEIC S AT B E s 7E PSR b T TR M AR R A
0 B 5.

2 ik

2.1 ARETEFRREE

AL Trikura™ of5 R UR B S R0 2K &
JRy R IR S RN Jry W R IR S . i R AR AR IR X
RURFAIE » f51) G e 752 W7 J2= 9 67 L7 R LT = 2 TR L 2R
ROBE CIBE VI8 VT AR L W J2 T B9 ~F- 2 1 gy -
P 8 R A 5 i A A W )2 T D A AN 3 A EOML
it B2 2RI Bl o0 A R R AL X RS Rl 7
EWR

AR R RS (1) MR8 3 752 M 5 R 3 52 135 Bl 1
A A LR i Bk LB 4R 45 OB AR A2 T BT = ) 2 () D7
(LA BT 5 (2) M 175 1B 2 M 752 16 I 1 3 1 25
R ARATHI B2 BEE M= 10 5 2 AR Ol M = T =
SR 2 Wy J= TGS 14 3 Bl 5 R R R 2 T YRR



314 M 4 3 )2 5 A2 Sl 37 T 705

B A AG T AH L 1 2 Bl

JATRRIE S (D MM K Casperity) £ AL, AR 7
T AR 2 B8 5 o R R SR N T )22 2 B T Y 28 5 G
ENWELINRE N RN el CIT R N A= R
FHZ ERF 5w sh i (2 k V5 W s A,
R4 25 (] 455 11 50 0 AR G 2 TR] 1 4230 0% 3 U
AH R A4 23 18] 3 A0 D B0 2 BOKR T 45 18] 5 A
B W )2 1 b B 4 0 A TR B DA R R DR
FH V078 2l Y A i B ATL 9 3l 43 A 5 (3D [T AR5
RI5 R V- J5 i s R S e — 2 AR e 2 T B AR
B At
2.2 EW R E B FEALE L

I T )25 5 b 52 Sl R A0 v A BRI )2 AR R AR Y
Wt 2 T8 4% 53 8 N A KRAMHEE AR 72 A1
W 22 BRI Ry — A R AN PR U B R R DL — S
S RE (I 0. 8 A5 19 BY Y1) i ) M B4 Iy i I
6 5 5 SRR ] SIME B L A% 46 B A A O
TR R i . BT UR 5 1R Y AR Bl i Booret
1 s IR YT A R A ORI 5 1R Y 7R B
A B R DAGE > A9 JE 3R B[] 55 0, T R A5 08I A
HE SR a (o).

N Ny

a() = D) >lay (t+ Aty (D

i=1 j=1

Hor o N FI N 73 531 2 15 55 W2 2 1) FT 805 15 19
TWIEE N XNy = N O 7 I8 R Ay (45 003
FEREREE i AT UR51E 8 R S ANER i A>T
U 38 77 i 18] Fh T A 3 B ) AN ) 51 S Y ] i
ay (OFEHR ij AT UG 1 WL 3 72 2.
BATHREE D AR

:M() #9 (2)

Horp M, MR, 62 10 ° N « em (1dyne =
107 °N) WDy 25 i AF W2 EAPFERE 8, BALE cm,

B I 52 Bl I R PR b A A SR
Brune' '™ fy i Sy 2% 355 F 8005 % T W2 RN
JURR Y ER . T HL S T DR IE MR A A S AR A T
55 B fuh K 21K

Beresnev 1 Atkinson™® i & 09+ W 2 K /N K

logAL =— 2.0+ 0. 4My. (3)

TSR B W 2R B RIS A A S B 2 AR A Y
SVERITRE AN TR T HL A KRR MR 3 I 2R TR
MIRE AR 5.0 3 6.5 M B 2 L BRI 1 /N5 b 5%
Bl

M()’

y

T 3R R A TR A 22 UK i & DA RO T
Te RGN B B ) 1 E H 55 4 e 5 g A ST
Motazedian Fl Atkinson"'* $& H} Bl J7 2% 35 £ 451 R 1Y
&
foi () = 4.9 X 10°B(Ac/ M)« N ()17, (4)
s fos ORRHE 17 AF Wi 2 008 ) 25 53 f AR 1
JEAR i AT URAE il & B 2L Ne (0 RAERFZ) ¢ B2
5 24 97 J2 1) SR RRER . 8 2 R UL R S0 11y B9 1) Bl
AR km/s, Ao J& N TR B R 107 Pa, M. =
M, /N 2 )2 1 25 3 R A

i) AFWZ RIS A (O

, S
1+(f/f01])2 ()

A; () =

1/2

NZXIH?ﬂVY

E {1 + (‘J]‘("/f},,»])Z }
M., 255 i A FWZ MR, /R MR, £ & T)
EEIPEETES

fo=4.9X10°B(Ac/M)"?. (D

) (6)

3 % M

P E RS MM E H 5%,1997 £ 1 H 21 H
4 F 15 Hprsmmm B AR4k & 4 T 6 ¥k M.6. 0 KL
AR, FEECN 1997 £ 4 A 11 H KA M.6.5
G2 RRIR VR JE 16 km.,

AT = XA F AR AR ARG K 1L R R L R
3 0V A i S L AE M BT R ORI A B IX A
FER LIRS Sl VAR 7R 4 1 9K 5 3 LR Hedk 3 A4y
T BRLT ) B8 2 BB A AT A DX AT B 1L i AT
Hb 3% e ] b DA SR AT D BR DKL B R R s VD TR
AT R X MR FE T 12~13 km HUTUZ. H
HOHLREM T 7 km B AEHZ 2 F #) 13 km
oty A 2 . FRE N ARIR R &5 di a B e TR R
Fo RZYHT 46 ~56 km Kb b B0 . 58 X i R R
DLW . B R AR DURUZ S s A
Z[E
3.1 ERETEERESR
.11 ARERAMK

X F = (M6, 5) 1Y 2= WAL & = 05T A 5
A AT AR, — BB AF 58 A BN N 2 T 2
WA B8 N BIA R 2 TE 207 5 T 8 3R 2 A
SRy 2k TE T 2 S 5L 0 e A P BT AR A B K 2 K



706 Hi Bk ¥ PR 2% i (Chinese J. Geophys.) 52

S TGS AR AT A DA IR W2 RO A
T VM . AR AN AR A A TR R B AR R AR
P 25 AT I 9 A SN A W il R 27 i K A fie 11
W T GER 240° 5 fh 37°, W sh M — 45D fE iRk
b 7R 1) AR AL A A B

XA XF 1997 ~ 2003 4F 1345 ¥R M A% R
W IE AR F AR AT T R RE 7 » 45 S 4% W 72 IR
JEARAE 12~32 km {1 #7838 Bl Y. AR SCRLE
XUTRUZ T B (12 ko) 1 Sy Hb 7% W7 22 1 305, 3%
5T JE BUA A K 24 B A A 15 k. S 5% 9% O B K
S E I M, 6. 1.

HEAE 4. 57<<M,,<C6. 5 I 3 1B J2 2 WL AZ R 2
GRS ZY 75 SF S Wl

W mE ., logS = M, — 4.0, (8
WK B, logl = 0.5M, — 1. 95, (9
sEE. W = S/L, aom
I logD = 0.5M,, — 1. 45, an
KAF M6, 1 AR 2 W2 IR S8 I e K
158 B2 OB B7
S=130 km?, L=13 km,
W=10 km, D=39.81 cm. (D

3.1.2 BHRERLHK

HR A TR A 1 Sl A5 0 T, A A A + & SF- 5 1 3
PR J7 ik i N7 T IR R L RE K 5% W )2 T Bl a3 A AR
B30 A VU R R e Hgg il TRy 12 A4
CEL 1) 72 A 5 M A T 565 M0 g A g e R
T 2 1 e R M, A A B B A PR A AN AR L T 58 M
A 47 R B AL A S AELXT LA — S 2 B 5 HURBAE
R MY A Z 5h s AN BETE BT JZ 30 A 2 Hb. A ok 18 v s
T AR AL AR AT AR A T A B e G A ()
%3 GRS =W VR 1R &y =00 i1 3 S I
BRI 238 T BRI BEALAS Ak, 1 5E /3 3l 23 1
BRI Z R L 1.
3.2 BEMBRRHREEER

TEREAL T v, B AR A% 33 R B0 28 S B L]
Ul R 5T PR R L R XN S TH DA B b R Y
JERE R 46 ~56 km, FH 50 km!. #2#E Atkinson
A1 Boore ™" \BL A LA b 50 km J5E 2 (1) JL AT 5E ik
LRI h

3= ==

Z(R) = ) 70 km <{ R << 130 km (13)

1 /130

R 1 WA 1997 £ 4 B 11 B VG E (M.6.1)
MBI THSHR

Table 1 Parameters of slip distribution on the fault plane
of Jiashi earthquake (M,6.1) on 11,
Apr. , 1997 predicted
WS ZHH
EITERE N 2
JITA I g TR/ ke 26. 94
IPERENTE A J5 R {4% £ 1T B/ km? 18. 64
5 M A TR/ km? 8.30

MY A DL K BR
M A 2 S i
AT oG s

e K A b 3 W B/ em 87.10
8 M RS S/ em 75.86

19 3% £ 3 3 W5t LT E/ em 28.85
Eom kO E AR km 1,54
LOEDATS H L 068 1] B 37 5/ ke 5.10
Y SE A 2 Rl 3 A A/ km ! 7.69X 1072
2 1] 453 s 8 B
WA 9 25 (B 45 AR P8/ km ! 10X 107!
WG W AE A B/ km 5.55
AL YA 18] 14 37 5 / ke 8.13

2 B MR A R} RIS B R X A
T HMER KRN
QUf) = 278", (14
4% iy % F Atkinson fl Boore Xt F 4t 28
ARERHE I 2 5 Ok R X

0, R <10 km
R :JO.16(R—1), 10 km <C{ R << 70 km
9.6 —0.03(R—70), 70 km<CR <130 km

17. 84-0.04(R—130), 130 km <{ R.

(15)
3.3 HitifRE R

Sy i 5N — P A 358 T80 R R 5 9 R S 4

A XU B R 8 A R U . 22 2 %
Xy AB.C =A/NX (L SCERE25 ] 5. DL A
DX A T W A1 340 B R 22 25 4 BH I 22 1L 5 A AR TR
JELBE B JEAE 4000 m 7247 s B X AL T 22 35 4R AL L 3
JE LS 58— €8 1 A W8 RHIOE B A E B 2R AT
FUPIIE BEAE 2000 m 22475 C X A F [0 4 W7 b e 44
FL A GUR Y R 1 200 m.

L 4 A AR T AR TG B 2 6 R X 11 b 7R Bl it
P77 A AR B A R ). 22 2R AR Al Al L 1 D R 9% R
(A X 6130 m RMETFL.B X 20 ~KF 30 m K
(5L .C X 11 AR TF 30 m R4 L) - 1 1/4 3%
KT U AR TR 2 7 56 1 )2 5 i R VR . 45 R



3 2 5 T )R TR R B S TR 707

I ONEE
Amplification factor
T
1

1 L L
0.1 1 10

f/Hz

B2 JE A 2 S 3 OR sk N (B 25 B O
Fig. 2 The average amplification effects of thick

soil layers in the A, B and C area

(Modified from Jiang Hui, 2005"°1).

TR 2 )2 M BOPE AR B (K 2)  FE
1.3 Hz, A X\ B Xl C X 11 34 37 B e K300 42
T A RS s AR/ T THz ARMIEL , 1 2495 R 880
HAKX>B X >C XL A ILFEAR A B . 7 £ )2
JEL S TR K A X 8K E KT 2 Hz i it Be . 3 A
DXV B R RN, A I 1 S AR B B C IX>B X > A
DX o i B 7 b 1 v R R R 2K I g el 3 b )23 5 D)
BRI 5 CF DX Hl 3R 2 09 1 59 1 38 3R - A
X 140 m/s,B X 84.4 m/s,C X 73. 6 m/s) , i FEH =
{14 ~F- 159 BT TT 3 B /N, 7 1 1 o e AR R R0 K

FEIDUR AT 5 ] Anderson #1 Hought
T E T 0 R A (). R T2
b 8 v AR MR o TELABR A 37 Y v 0 D A P
J 22+ 37 Hb 1) v AT DB 0 . SR Y 2% DX ko (ELK
A X,k =0.048;B X ,k,=0.035;C X ,x, =0. 030.

Boore fil Joyner™ ¥ 5 41 3 Hh 43 WP 25 . — ik
0 G AR R R A e L T — e A
3t 7€ SCA b 3 BT YT PGHE K 2952 0. 6 km/s (13710,
T A A 1 2 A 37 e SC ok Ml 3 B ) 8 R T
2. Tkm/s )3 4. MR 4% 22 DL R XORE JL A T 1 BY
VI o A% 3 3.4 km/s Al 2.8 g/em®. fF
DL AR S Hl = SRS L Hh (1Y) 1 5 T R A AL A R A R R
i 5 A7 S M A A
3.4 EXRINEBMBHESEN

1997 4 4 A 11 H 7 s A0 ik 1 7= (M, 6. 1) {5k
AR P SR AT AE 3 AU iR AR Bl iy 3=
HEEIC SR, 3 S Bl i R B 43 A AU 23 km,
PETE/R 42 km, ELAE 140. 3 km. =>4 35 197 B 4
A5 WL 3. A A b A I B K 2 AT {H I S L B

39.9°N
B .
i Xiker i
39.7°N B Bachu
¥ epicenter
39.5°N .
fin Ui
Jiashi
39.3°N
39.1°N
76.6°E 1T°E 77.4°E 77.8°E 78.2°E 78.6°E78.8°E

K3 B ER S 3 A & b 1AL B 4 A K
Pl LB R IR R W R AL E .
Fig. 3 The geographic location map of three
stations for simulating ground motion

Thick heavy line is location of the fault.

JEWZRMZ b i T A R W = 9 A S P SR
B AL T R W2 7 i B 1 Ty L D A KRR
T J22 7 i i R X AR T2 £ 38 T

Pl 3 v e W J2= 60 B 1) 0 2 T 95 DR - 1 AR IR
R SRR K00 U R R AR b R R R O 4t 0 IR
SV ¥ 9y NS VA A ER L K ) P DA = )
SN DL R 4 o R I AR Y S 3 2 REAR
T3 005 o 0 R B U A R OR TR R R R R Y
(DA

ASSCAR A B3R 73 B A 21 Y M 7% B0 i A S 800 4
% 2. FF N EE T A BRT)Z 2 IR R {8 1 3 ) 2 3
FAA B BENL DT IR T F 3R = A 5wl 9 = 5.

R2 MPENRMAANEESEE

Table 2 The input parameters of simulating ground motion

of 1997 Jiashi earthquake (M,6.1)

W7 2 75 13 ) 240°, Wi i 37°
giftlﬁm?mﬁm%ﬁ 13510

W2 b R S/ km 12.0

HRE M, 6.1

T2 RN/ km 1X1

RE J1 /107 Pa 80

-~ VR O B A B0 30 A4
B T gﬁgzﬁgﬁl) Y ™
JUA] 22 Uk R (13)

i T R A1

B A #H(15)

7 TR TR ?;iﬁﬁ;;iy“m i1y 1 B
iy M J5E A 2 K AR I 3

[EEE Saragoni-Hart 7 28]

X 0. 5 X 0. 5;C X
kappa %% A X 0.048;B [X 0.035;C X

0. 030
Hise I VI / (km « s™ 1) 3.5
W/ (km e s™ 1) 0. 8 Hiu 5% B 1] 9% 3
MR/ (g cm™?) 2.8




708 H Bk ¥ B % R (Chinese J. Geophys. ) 52

0
2
4
6
8 W
10 Slip
E 0 (cm)
= 5 140.0
o
23 122.5
Be 4
% g 105.0
Eilh o]
ks 6
=8 g 87.50
== 8
2 70.00
10
0 52.50
2 35.00
4 17.50
6 0
8
0

=

12 0 2 4
WE K (km)
Length along strike

B 1 FIRG WA B 1997 45 4 A 11 H BT s sh 7% (M., 6. 1D 30 AN 8 a0 iy 12 4~
Fig.1 12 of 30 slip distributions of Jiashi earthquake (M, 6. 1), Xingjiang on 11,
Apr. , 1997 generated by hybrid slip model

i Jili £ 3 V658 JL & ol E2E G b
10° Jiashi Station 100 Xiker Station Bachu Station

o i
acceleration response spectra(am/s’)

100 L L ] 10-‘ L

2
&
g
=4
=3
@ =
w8
R85
RE
0
5 107 s . 10 : : 10’Z :
107 10° 10' 107 10° 10' 0 0° 10
f/Hz f/Hz f/Hz
bs NS obs NS
276. 159, T, obs NS 74. SSMMWWWM 88.202
vvv,w"
obs EW 49. 72 obs EW

243.638 obs EW 123.713 Mﬂ H nﬂ '
) (C)
258'w"ﬂwwrwl sim 98. 47 WI m oD 4759, i Nt sim
R i rarrarr

, 18 0 10 20 30 40 0 5 10 15 20
t/s t/s t/s

Jon 3 FE
acceleration (a/s”)

B4 1997 AR A% (M., 6. 1)3 A 65 3l A6 4055 100 SR M ok 22 I R (o) 2 JHE S 1oz 38 () A ER 3% (b) i PE
Fig.4 Comparisons between simulated and recorded acceleration time histories(c) and their response

spectra(a) and Fourier spectra(b) for three stations in 1997 Jiashi earthquake (M,6. 1)



3 2 5 T )R TR R B S TR 709

Xb 3 A 6 il AR UL AR i A R R A T L 4
TE 3 A6 i v AU 30 SR B N 38 B 0 3 8 R
FERTF 0.5 Hz DLE B8 BEAU A5 72 BE AR 2 3 1Y
(P 4 Cay b)), BRPH 58 IR £5 3 4400190 o 3 JBE 5 i 5
JiL BT A DU A AR =2 A1 o HAth A4 5 3 14 30
TE B AR U B 2 0 i (L Ao, VY PR A i 53 Y b
5 Bl 5 Izt 22 KT R AU Y 3 = 2 5 L BT RE S A
1125 P Xk MR Bl R I R HCOR A O I O Y e R 6 ol
e PR R 202 A S ol s P BE Y 0. 3 £ . iC sk 1Y
W 72 S5 AT S Y 2 4.
3.5 SEETEMEIN G

TERRIRIXIEFE T 77 A1 (G2 11 A S 7
A (A 5) BRI R 2 A S B 1 77
AN A o T I A IR A U R I Y e
{22 173 )2 0 s B2 37 (&L 60 W)= B LR
UL R N =g SR N R N = R C R S
A b SO W7 R T b R RN 8 S
DR T Ty A AR AR X I 33X 3 B 5 = T T AR A

39.9°N
67 68 69 70 71 72 13 74 15 76 717
. . . . . . . . . . .
1 2 4
39.7°N 5.6 5.7 5'8 5.9 6.0 6. 6. 6.3 6. 6'5 6-6
45 46 47 48 49 50 51 52 53 54 55
. . . . . . . 0 . . .
34 35 36 37 38 39 40 41 42 43 44
39.5°N . . . . . . . . . . .
23 24 25 26 27 28 29 30 31 32 33
12 13 14 15 16 17 18 19 20 21 22
39.3°N . . . . . . . . . . .
1 2 3 4 5 6 7 8 9 10 11
. . . . . . . . . . .
39.1°N

76.3°E 76.5°E 76.7°E 76.9°E 77.1°E 77.3°E 77.5°E
5 JH T U2 n B 3 T A A S G S
Fig.5 The numbers and geographic locations of

nodes for predicting near-fault acceleration field

39.9°N

39.7°N |

39.5°N |

39.3°N

39.1°N L L
76.3°E 76.5°E 76.7°E 76.9°E 77.1°E 77.3°E 77.5°E

L6 T 1997 4RI 52 (M, 6. 1D
T W 2 0 3
Fig. 6 The predicted near-fault acceleration field
of 1997 Jiashi earthquake (M,6. 1)

X 4 e TR L ) 5 R SR H 2 1 52 3 5 T LY

44k

14y 1k o Hb 52 2 A5 UL BT AT A — 1R R A
IR T R A 5 AR LI o AN DR BB I
B T L P DA T 8 3 S8 . L Sl AR R B T I (14 4%
R TR AR i = A B R R
L 8/ AR P R L ST BB A B B M R TR
FE VR 4 T LA 1 o DL R g Ml g A AR AR
HE— 20 4 i b 7R S0 B T R

AR SCAE 7 A R W2 2 UR A A b S
A 5200 5% 5 0 1 1l 7% 2y L SR 5 I SR 1Y) |l B
B E e i TIUI A T 2 T 3 b ) b AR Bl L
T3 3 3 W7 J2 4 5% 3 4 1) R BB S (H AR TE T T
S5O AT RS S R B A AR TR R T2
T R L 6 R 2 A R SR ) HE S Bl )
Sy AT ERAL T LA, S B ST X PR B B AR AL T AT 5
AR 3

RPN F LR

(1)1997 4£ 4 7 11 H {1 58 (M,.6. 1) LA IE
Wt )2 Ay 3 S 5 A0 ek T MR BT B 1) 2407, Wi AR 377,
WM — 45", BRI 15 km; Wi 2 B LI N
12 km; MR 4% 48 56 56 28 X0 2 114 M 78 W7 )2 1 2% 0 72
IRZHR - i 24T A 130 km® , R E 13 km, fi
ZLFERE 10 ko, W72 1 _E (192418 ) 39. 81 cm.

(2) % 752 XA 3 7% im0 B 1 5f 1 =S Uik 3 o
2Bl A e R R A AL A R R W] DB T B )
3 R I BE B 5 35 A5 40 04 n 3 B i AR AE 0.5 Hz
DL ESRBORATAT Y s @ 5 F bk A BRI J2 72 U
J5 5 ST W AR PR AR R | DL R AR SR Y L AL A 5 N
70 T ) TR A S R 37 b, S R TR R S A AR

(3) TR0 7y 30 DK J22 3 i 3 B A AR R W By |
BN . M2 Fe KON R S 5 )2 T b e KM
A AN TR OF I 3 156 B 55 0 U2 T T R R G N Y
b TET P R SRR 23 18 52 B0 T Ry 7 Y R K

(D VG55 IR 6 310 58 B 3o 7% 2l F5 B 32 a7 K T 8
0L Hb 52 Bl A ) L W] BE 5 A M 300 2% KT b 7R B RE
TR A K.

TEA K A WF 58 s — 5 T 28 0 3 225 b 30 2% I %of
Hbu 52 B W (B AR I B R A T A LA T T
o B RLADL B T 5 55 — 7 T L T BT R b R SR
P HYWESE 7 AR ST AR 1Y) M R 5.



710

H Bk ¥ B % R (Chinese J. Geophys. )

52 %

B

SIS TR A7 0 AR ST B 44 AR S )

A fi 7] AL

2 & 3 ik (References)

(1]

2]

(7]

[8]

(9]

[10]

[11]

(12]

[13]

[14]

Aki K, Richards P G.
Methods. New York: W H Freeman & Co Ltd. .

Quantitative Seismology: Theory and
1980

Boore D M. Stochastic simulation of high-frequency ground
seismological models of the

Am. , 1983, 73. 1865~1884

motions based on radiated

spectra. Bull. Seism. Soc.
Boore D M. Simulation of ground motion using the stochastic
method. Pure Appl. Geophys. , 2003, 160 635~676

Hartzell S. Earthquake aftershocks as Green’ s functions.
Geophys. Res. Lett. , 1978, 5. 1~4

Irikura K. estimation of strong ground

Disas. Prev. Res.

Semi-empirical
motions during large earthquakes. Bull.
Inst. , 1983, 33: 63~104

Kamae K, Irikura K, Pitarka A. A technique for simulating
strong ground motion using hybrid Green’s function. Bull.

Am. , 1998, 88(2). 357~367
Hartzell S, Harmsen S, Frankel A, et al.

Seism. Soc.
Calculation of
broadband time histories of ground motion: comparison of
methods and validation using strong-ground motion from the
1994 Northridge earthquake. Bull. Seism. Soc. Am. , 1999,
89(6): 1484~1504

Pitarka A, Somerville P, Fukushima Y, et al. Simulation of
strong-ground motion using hybrid Green' s
functions. Bull. Seism. Soc. Am., 2000, 90: 566~586

Beresnev I, Atkinson G. FINSIM: a FORTRAN program for

near-fault

simulating stochastic acceleration time histories {rom finite
faults. Seism. Res. Lett. , 1998, 69. 27~32

Motazedian D, Atkinson G M. Stochastic finite-fault mode-
ling based on a dynamic corner frequency. Bull. Seism. Soc.
Am. , 2005, 95(3): 995~1010
Somerville P G. Emerging art: earthquake ground motion.
In: Dakolas P, et al. eds. Proceedings-Geotechnical Earth-
quake Engineering and Soil Dynamics III, ASCE Speciality
Conf. Special Pub. 75, Seattle, WA, 1998, 1~38

Irikura K. Prediction of strong ground motions from future
earthquakes caused by active faults-Case of the Osaka Basin.
12th  World Conference on

(12WCEE), CDROM, No. 2687. Auckland, New Zealand

Earthquake Engineering

during 30 January~4 February 2000
Wang H Y, Tao X X. Relationships between moment

magnitude and fault parameters: theoretical and semi-

empirical relationships. Earthquake Engineering and Engin-
eering Vibration, 2003, 2(2). 201~211

FiF . T R R S T A FR TR AR R R e
. MR b E AR R TR S 2R SE BT L 2004

Wang H Y. Finite fault source model for predicting near field
strong ground motion [ Ph. D. thesis](in Chinese). Harbin:

Institute of Engineering Mechanics, China Earthquake

[15]

[16]

(171

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Administration, 2004

Eig s MR R, 1T 5 98 3 7 2l B A vk U5 AR 1 Asperity
IR A AIE u/K@%Ika(%%TﬁsZOOS, 37(11): 1533~1539
Wang H Y, Tao X X. Characterizing a shallow earthquake
asperity model for predicting near field strong ground motion.
Journal of Harbin Institute of Technology (in Chinese),
2005, 37(11) . 1533~1539

Wang H Y, Tao X X. Hybrid slip model for predicting near-
field strong ground motion. 2004 ANCER Annual Meeting:
Networking of Young Earthquake Engineering Researchers
and Professionals. CDROM, July 28 ~ 30, 2004, The
Sheraton Princess Kaiulani, Honolulu, Hawaii

Brune J N. Tectonic stress and the spectra of seismic shear
waves from earthquakes. J. Geophys. Res. , 1970, 75. 4997~
5009

Atkinson G. structure of large

Beresnev 1, Subevent

earthquakes—a ground motion perspective. Geophys. Res.
Lett. . 2000,28:53~56

KA NI T b Ty 1997 45557 58 4 I 568 7% A 2 =
4 W 5 T AR R M 7R . 1998, 14(2) 1 101~115

Zhu L R, Su N Q, Yang M L. Activity of the 1997 Jiashi

R/ ®)]

strong swarm in Xinjiang and three successful impending
predictions for it in China (in
Chinese) , 1998, 14(2): 101~115

B T LS. 1997 AF i Uil 5 72 R 5 ) R AE R AR IR AL R Y
BT, =24 .1998.20(6) :573~579

Yang X, Gao G Y. A preliminary study on the sequence

Earthquake Research

characteristics and focal mechanism solution of the Jiashi

strong earthquake swarm. Acta Seismologica Sinica (in

Chinese) » 1998, 20(6) : 573~579
BB T T SR RS T SR 0 0 R T 1) R A SRR
i 7% M 5T, 2002,24(1) : 59~68

Shan X J, He Y M, Zhu Y, et al. Characteristics of focal

reputure of the Jiashi strong earthquake swarm. Seismology
and Geology (in Chinese), 2002, 24(1): 59~68
AR, 1997 ~ 2003 4F 5 58 (0 Ui 52 U5 DX AR AE 19 M 7R 2% O vk

WL 3. dbat: H AR R H R P A 55 9T L 2006

Zhao C P. Seismological studies on the characteristics of
Jiashi source region from 1997 ~ 2003 [Ph. D.
Chinese).

thesis ] (in
Beijing: Institute of Geophysics, China Earth-
quake Administration, 2006

X R IR T T R S0 A ST R U X+ A AR I R R oK R
S BN ) SRR AL MR 244, 2008, 51(3):782~792
Zhao C P, Chen Z L., Zheng S H, et al. Moment inversion of
moderate earthquakes and the locally perturbed stress field in
the Jiashi source region. Chinese J. Geophys. (in Chinese) ,
2008, 51(3): 782~792

Atkinson G M. Boore D M. Evaluation of models for
earthquake source spectra in Eastern North America. Bull.
Seismol. Soc. Am. , 1998, 88 917~934

% RS BEPUE TS I i 37 RO B 9 L1 a8 s .

J [ b 5 SR 3t Bk Ay BILE 5 P L 2005



334

2 5 T )R TR R B S TR 711

[26]

Jiang H. Study on site effects of stochastic simulation of
earthquake ground motions [ Ph. D. thesis ] (in Chinese).
Beijing : Institute of Geophysics, China Earthquake Administration,
2005

Anderson J G, Hough S. A model for the shape of the fourier

amplitude spectrum of acceleration at high frequencies. Bull.

[27]

[28]

Seism. Soc. Am. , 1984, 74(5): 1969~1993

Boore D M, Joyner W B. Site amplifications for generic rock
sites. Bull. Seism. Soc. Am., 1997, 87(2): 327~341
Saragoni G R, Hart G C. Simulation of artificial earthquakes.
Earthq. Eng. Struct. Dyn., 1974, 2. 249~267

(RSO R



