B35E B2H
20124E4 A

Wt 5% Vol. 35, No.2

JOURNAL OF SEISMOLOGICAL RESEARCH Apr. , 2012

= Bm ey il

ZRR, haE, REH
(RIS, BRI HRYE 150027)

E: DRI HLRMARREOT R MBEHITEX /50 M5 7 R IR S BEATHEBN a5, SRER: ALK
AR R BT BRI DO AR N A S R IC Rk, R OT R BIHR S, R RS B ;
XTFR/AVRICRFHIX, MRAE T HG L SWIEAR/NVRICFRH AL, TR B/ NRICRIE N E R AR R
BEBIRS . N TARRASERMKRLONAEBIRSINIBX, TR A EM MRS . FREPLIT AR
HRIAAR R, . BRDRICEMLR RIBST G AR, SRR RS ST T~ kR
HEEY, G5R B R B T W2 A L JBE A B3 A A

XKW MRS SR BT KR ARERE
E 4% S, P315.9 TERFRIRES: A

0 3l%

MRS A 2 4 Hi R AE — R Y I [R] Py 7 J L E
SR, 20 fib4n 70 AEARLAR B A 1 HiL AR 27 35 X
R LA T RERIE, A EREA
PR X B G 7 b R AR B R R AR R
(PR, 1999) . KEBFEZKM 20 L 60 444
FERE, FEI0M A v R R PR 2 R AR W /=,
RYPFI95ERE 22 R kA —IKS ~6 FifR (5K
RS, 2009) . BARANHIMRILZEBA D 22
FERR, EHRBHAES ~6 G, ULHMBRLEIR
wWEL R, BREMAMNMERFER. X
RUER TR C S 25 7R 1 1R 2 JU B R R
R E K .

FERY BB TR R B R . R
RETI ROk 7R B MR 3 5, WL REAT &1 X 13
XS R BUHTRR BB 1 0, 1H] 52 R ok 3 7R B
MR, WHHRERIBEE, HEREHE. K
SRR, Rttaie,

1 MRS RARIIS E

R Bl AR AL 3 B AR R B0 vk AR AL B

« RS HEA. 2011 09 - 08.

NEHS: 1000 -0666(2012)02 - 0240 - 06

Tiiko KPR BRER DT 10 0 EE M AR R BT ik A&
KM ARRR T 1, X PR 7 TR B LA SRR E B
Fehitf (Aki, Richards, 1980), 27N B{EFHR M
7R3l 4[]0 U 245 R A 7 YR A7 44 P ] R 50 A A
ARBREIE R 752 YR AL 5 I [ o 50— B 8k 35k R
BB R BRI THE R TR 1 SRR
JBeH i e 7 B B % AR R 0 T 2 R B AT BRI
AR, — R R AE MR A R 2 5 R R A A
[R5 SRR B 28 W 48, X TR 8ROV R 2%
MHTES BREEA, BT ABEIE M bR R J 0 1 R AE
B BRI o

Hartzell (1978) ##H T AAMR KT RER
AR 2 10 e AR R BB R K L R B S 2 08 T ¥
(ZRMMHREBOTIE) o TR EBERA/N R
HAMAKREIG, FEPMRICRAGO24G
B TR B, B DR X R I/ R TS AR
M PR R 55 R VG 2 B0 R R R 3 2 AL 9 B
PR, TR T MR T3 BRI AR bk R B R I 3, P
WAREI T ZM M. REFIREGREN, A&k
WARREOT LRI G R, R RBFLE R
ERESRAICRBEYE (XET7, 2005), [F
I, B THEAR R R E 22 S BT T 3R B 3 R RN,
REBHRARREOT R LT E B MR EE
o

ESWE . RETAHEFT 2011 S£BHIE (12513082) BEg).



w2

ZEIRIRAF: T RHR S B 241

FARENL 7 P10 3 3R 3l i R R R B4 A
B, B Boore (2003) MACKRHY A 154
R RS, YRERESFYHEHEE,
BB ARERBET . EER (2004) ARH
F#1%8 fAMR R I E S R R 5 T
BRIGA R, MHRIEN MRS T RER 4
ARAEYHE ERAESIN . RHFEYXAEE, Mo-
tazedian 1 Atkinson (2005) 32 Hizh 1% AR
MRS, JEREERIHMRE, S AmER
BAEFEE B R R T/, & — B2 55 FA 5
RBERTFHEEMBHNEH, RN EA
PTG, T LABAR I £ fA B L5 0, 3 1% 8
RN R L ERRE LRI ER G THRE N
R45r Tk,

BRI RAE AR KRBT BRI R B 45 R T
WG IR RN R 5 R e BT &, B4
/NRILREZ R, BT AR RS LR
NRILE, FEBRA/PRILRNHL, WRER TG
A BAE DL, AT LR FIBEL T B5 315 4 3R 3 i 5
IRAFERGHA BUE DL, (5B H X L3 b A0
B TS /NRIC R AL, BT LR &R
MRREOT ARG H RS N . A< ORI = e BRIV
INRILRAEN BRI REEL, RAZRAARREOT
VRIS R R B R

2 AR BO; A5 e

1982 4210 A 19 Hidb S5 &ET M,5.7 #
5B, /BrRfIE (39.877°N, 118.923°E), BIEK
JEHR 9.6 km, HEMERR TENHSH 12" 535
R 2] TR MR o 75 0 HiL AR W7 2 18] AE [ Ry N56°
E, 15iff43°, HmpEdt (FFa, 1989), FHJL
PAEM R B ALE (39.878°N, 118.87°E) KA T
MA2 R, 2'EHHEiC R TXRARE, &4
DL 4.2 BARBIENZBARMREE A TR
2.1 ARMEHSE

1 RRKHBIHRESE, EERSHRA
AR (Payik, 1989) FAILIHHEN N=3, #
MEA ZTHEM (42 H/NE) GBS kR
5.7 %FERE,

®1 WIMBEHHEXSH

Tab. 1 Related parameters of two earthquakes
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Fig. 1 N-S component acceleration record

of Lulong M 4.2 aftershock
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Fig. 2 N-S component waveform of the Lulong M;5.7
earthquake and its acceleration time history

simulated by Empirical Green’s Function
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Fig. 3 Comparison between the N-S component
acceleration response spectrum and the simulated

one of the Lulong M,5. 7 earthquake
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Fig. 4 E-W component acceleration record
of Lulong M 4.2 aftershock
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Fig. 6 Comparison between the E-W component
acceleration response spectrum and the simulated
one of the Lulong M,5. 7 earthquake
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Fig. 7 Crustal media distribution in Lulong

and its surrounding area (Xue, 1986)
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Tab.2 Parameters of Lulong earthquake
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Fig. 5 E-W component waveform of the Lulong M;5.7
earthquake and its acceleration time history

simulated by Empirical Green’s Function
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Fig. 8 Acceleration time history comparison between the
E-W component and the horizontal simulation
by dynamic comer frequency in stochastic
method of Lulong M, 5.7 earthquake
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Fig.9 Response spectrum comparison between the E-W
component and the horizontal simulation by dynamic
corner frequency in stochastic method of
Lulong M;5.7 earthquake
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Fig. 10 Administrative region of Lulong and the

position of observational points
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Fig. 11 E-W component ground motion time history
records simulated by Empirical Green’s

Function at observational points
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Fig. 14 Horizontal ground motion time history
records simulated by stochastic method

recorded at observational points
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Fig. 13 Peak acceleration distribution
of Lulong M,5.7 earthquake
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Prediction of Ground Motion Field in Lulong

LI Qi-cheng, CHI Hong-yan, Song Zhi-yong
( Heilongjiang Institute of Science and Technology, Heilongjiang 150027, Harbin, China)

Abstract

We respectively use Empirical Green’s Function and stochastic methods to simulate the ground motion of
Lulong M;5.7 earthquake. The results show that the waveform and response spectrum simulated by Empirical
Green’s Function method are consistent with the original recordings, and it needn’t master actual conditions of
site. If the site condition of study area without the recordings of small earthquakes are similar with its vicinity with
the recordings of small earthquakes, we can use the small earthquake recordings as the Empirical Green’s Func-
tion to simulate the ground motion. In addition, we can use stochastic method to simulate ground motion in the
areas that the Empirical Green’ Function method can not be used. The stochastic method has advantages of sim-
plicity, convenience and do not need small earthquake recordings. On the basis of actual conditions of Lulong
field, we combine the two method to predict the acceleration field of Lulong earthquake. The results reflect the
distribution of peak acceleration around the fault.

Key words: ground motion; Lulong; stochastic method; Empirical Green’s Function



