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Fig. 1 Sub-fault division and its slip distribution in
finite fault model (the grid represents the sub-fault,

and the number is the slip, unit: m)

b= B0 B A% Fr B FLLAR] 7 HOCR H Beresnev 11
Atkinson (1998) i H AARAY .

0 (R<10 km)
0.16R (10=<R<70 km)

P(R) = (5)
-0.03R (70<R <130 km)
0.04R (R=130 km)

1/R (R<70 km)

G(R) ={1/R" (70 <R<130 km) (6)

1/R (R >130 km)

A POR) NBARRFINAEES s G(R) N JLAnf Rk
B R ONFEIRI

BfHIX S Pt BTN R IR A HRAE (2006)
P ORI RRIE R HARA S BN | iR .

Tab. 1 Source parameters
RIS Bl
HiRY My (RURURIAS, 2014) 6.1
EP AL (103.37°E, 27.08°N)
WiZE A ff, (°) 162, 86
KEZIE L x W/ km? 18 x12
WrE2 A ETET
T2 - PUHTEREE A/ km 1
KREbREHLRRAE Mo/ (N -m) (XUBCRIAE, 2014) 1.97 x10'®
I 1K Ag/bar (XIBR] %5, 2014) 28
TWIERJE (AL xAW)?/km® 3x3
TR (N, xN) 6 x4

FRAH %

Kappa {H ( FIBe5e4E:, 2011) 0.04
Q {ERT (FFAHEE, 2006) Qy =199.6/*%
0 (R<10 km)
0.16R (10<R<70 km)
= JAIER
SO ~0.03R (T0<R <130 km)
0.04R (R=130 km)
1/R (R<70 km)
JIREEN G B 1/R® (70 <R<130 km)

1/R (R>130 km)

?f'éﬁiﬂﬂ%ﬁ]”/ (N.m) 7.56 x10'°

L2 REuiSH
B MR KR, 3 AT S I AR Y 80

RANHREE G AR T IR A SRR Sl 5o



34 o2

%

41 %

ARSIk, 874 2 A B 3R
WG G, HF - A B 52 52 e e
TRl Jri, B AT T Sk 1113 7 5 19 035 4 2
B, AR SR 2 R,

x2 ARUMSH

Tab. 2 Station parameters

ERTAN B Yt 42559
WAERES 053HYC B
JeskihimE & 053LLT 12

1.3 EEBREAMBEINEGH
G52 sh e s 2 A KPR (OR
P g ) R B R E e AR R
Em AR (B RMRE ST R WURE )
ML, 2 PRIt G388, a1

—
(=4
(=}

T T

L @

.J‘”h

o
(=]
T

PGA=85.7 cms © |

PERE/ (cms™®)
(=]

|
— |
(=3 (=1
(=} (=]

—
(=3
(=}

[
(=}

IsEEE/ (cmes ™)

IR
— AR
SRR

100 E

JnE B/ (cms *)

0.1 aaaal = P A L | n PR |

1 10
JA#1/s

B2 #&F@ELSUMITE (a), SR
WEZ (b) A=HF R ik (c)
Fig. 2 The strong motion observation (a), simulated
ground motion (b) records at Yiche strong motion
station and the comparison of response

spectrums of these two records (c)
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Fig. 3 The strong ground motion along fault (a), the

simulated bed rock value (b) equivalent linearization
value (c) at Longtoushan strong motion station
and the comparison of response seectrums

these three records (d)
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Tab. 3  Site soil parameters of Longtoushan strong motion station

e TEEE, S
WE/m JEE/m

FE HRAK - ’
(kN*m™3) (m-s™1)

1 Jedti 3.2 3.2 15 185
2 Tk 11.8 8.6 19 281
3 Tk 26.0 17.4 21 319
4 Hz=BkE  30.0 4.0 24 758

WA e e 3k Lk RE 5 A H R Sh VR i At
=g, BEH L )E A SRR, RS A
fLE LN 30 m FEALL . £+ BAEEE G,
1930 4 2 Hb i o R s (Y S A (B Be) o —
Yt + RELPER B AT, R AR B R
MUENAER, s + 25 RN, HE )
TR R UG (I T 8 B A 3R 2 i A\ L 7 Bh i S BRI (
55, 2011) o S5 R Ak ek & 5 i 4n /] 3d
Fias, MIEIHAT UL, 255k el S I 4 i 72 30 S i
TR . RS S A A S
J NS LB AN 4 frR, ZEJEIA R 0.08 ~5 s 35
FEIPN, S MR A i 3k 2 i A b 78 Bl i g i
8, MRBIhR. 2SRt EERN 12
BYD AR I AL TR B LB I (&15)
ZE FARR, 13T I R R A AR AR 1 3 A
AR (FARAE, 2011),

5 AR AR

S

Sa(t/B)/Sa(FEA)

F#/s

B4 RKLERESFHRENMES
AR5 R Zh B LA
Fig. 4 The comparison of the equivalent linearization

value and input ground motion response spectrum



36 o BE % 41 %
’ — AR SO I W) M6, 5 MR AR S, I
al e 5 45 M B 55 2 16 38R B S S AN

WEHLAT BRITZ 35 A it e s S 1 A2 IR ) 22
T 1 PR, AT AT REM . FRE, ekl
| | BRAE A AR RN, A T Sk 1L T o
= IR B TR ) Ml 2% A RS iR Bl B4 R A
ar l L, hnas TR DR BB
25 B

' %3k

20 2(‘)0 4(‘)0 6(‘]0 w00 BRSO, XA, BT, 45 . 2014. 2014 4F AR Efe) 6. 5 SRR R

v/ (ws )

A5 Fa kiR b 4L bk ik
Fig. 5 The comparison of equivalent shear wave

velocity and borehole shear wave velocity

3 W54

I RE S B 5 5 AR A R BEAILAT PR BT 29, B il
T B M6.5 MR HL R S AR . BEHUE 4 0 R
&, kLIRS G, HhiEisREa
RIAEG, ANH RN, ek L= G0
TE25H, %8R K 2 X T 1R 3 5%
Ml o 5 BN KW SR e s T T2 ) . 3
HWZHES, X HEAERE G A SR 3 5 U W
JZAE M MRS AR, BEALA FRITZ LG B M2 3l
S5 ZE I MR S A R R . X R, T
JENFRRIRSE S MR AL R A SRR T 5E Y .

WaE e Sk L AR 5 A MR S A S i A
Bal), RAEREERD, 20 T IekilamiE G
Y ARZRMERN . S5 RN, e sk bR
AR E W AE L MR . 2RI + )2 53055
VI A, X JRHAE 0. 08 ~5 s i il N (19 b 7=
BIAFTEBCR A ICRAE - o TSk 1158 E & A 3 b s B
JA Tg 2325 0.41 s (B 7), GRS TR JEIHIE
BN, (5 S0 PR s sha iR . X2 S 8ok k1l
X RFMEN AR, [F, s
SR IFENIREZ — (E5),

TSk 1L 37 6 T 5 5k 0.4 ~ 0.6 s JLFEIN Y
MR SCRAE I o i T IR E /N T 2
B ATRAMA T 0.3 ~1.0 s Z 8] (RS,
2014) , ZY b T 3k — JE 3 B PN 7 i Bl A
PR ACAERT, T LA B 4 R 00 S i
",

SR XA [1]. MR WIE 37 (4) :542 - 548.

FEFRSC, R AR, 45 . 2008, T A p M 7% 2l 1Y 52 X Z1 B A 4y
[J]. Hp2WF9E,31(4) :388 -393.

TR IR A, AF L 2014, B M6, 5 R R R BT sk K
REMLI]. RRBIHEA,9(3) 1325 -339.

XA, R BT, RERE, S5 . 2014, F FH X R FEAIAT e S i & f) Ms6. 5
P E RIS TR L) ] M BRI TR 4,57 (9) 13028 —3037.

VETLAR , it , WA & , 45 . 2016. 2014 AEE-f) Ms6. 5 MR T Sk 1145
Syl e B BE AL TR IR [T ] RS, 39 (4) :622 - 629.

TRATHR, XU KRR, 45 2006, R HLIX S AR T Q (EIFTE
[J]. M =4, 38(2) 206 -212.

FE I, L FT- . 2000 FEHLA FRWTZ EEAE SO 5 M EZ 35 8 4 R
MLV AARRREIERE,19(6) :664 —669.

FREBT /NG, 2012, JETRENLA BRITZ B R 2B i
FBFFELT]. MR BT ,35(3) :374 - 380.

A, HIERE, XA, 5. 2011 AT A i shi A K T
MR [J]. a8 £ J3%,32(4) :1089 —1094.

Al . 2008. 37 Hb R SN AR A RLN 434 K G D]
W 7RI < v Tl b R Ry T g 25

FETR, Sy, ZEMG . 2011, FFH BEHLA B 2 1205153 1 1T I 541
s [J]. HFeATSY,34(2) ;188 ~193.

KO3, VF 1A BRis %8, 45 . 2014. 2014 4E 8 3 H m R & i) My6. 1
(Ms6.5) M B A i 2 [ J]. s Bk W B 2% 4k, 57 (9) - 3052 —
3059.

TRIRME , PME ST, IR TE, 45 . 2014. 2014 4 8 [ 3 0z & f) H e vk
WIS B W) 20 A SR T [ )] e Bk BE 241, 57 (9) :3038
-3041.

GB50011 -2010, @B FPiZ I IELS].

Beresnev I A, Atkinson G M. 1998. FINSIM——A FORTRAN program
for simulating stochastic acceleration time histories from finite faults
[J]. Seismological Research Letters,69 (1) ;27 —32.

Boore D M. 1983. Stochastic simulation of high - frequency ground mo-
tions based on seismological models of the radiated spectra[ J]. Bul-
letin of the Seismological Society of America,73(6A) ;1865 — 1894.

Darendeli M B. 2001. Development of a new family of normalized modulus
reduction and material damping curves [ D |. Austin; University of
Texas at Austin.

Motazedian D, Atkinson G M. 2005. Stochastic finite — fault modeling
based on a dynamic corner frequency[ J]. Bulletin of the Seismologi-

cal Society of America,95(3) :995 -1010.



5513 B B BT E MRS 2014 A6 M6. 5 MR AN Mk 5E 37

Analysis on Site Effect of 2014 Yunnan Ludian M 6. 5 Earthquake
Based on Simulating Ground Motion

WEI Yong', CUI Jianwen®, WANG Qiuliang', SHEN Yuyi'
(1. Key laboratory of Institute of Seismology, CEA, Wuhan 430071, Hubei, China)
(2. Yunnan Earthquake Agency, Kunming 650224, Yunnan, China)

Abstract

Ludian earthquake caused serious casualties and structural damages. The maximum peak acceleration of
Longtoushan site reaches 948. 5 gal and its is about 4. 4 km far from the epicenter. We choose Longtoushan site
and Yiche site as target stations to simulate ground motion by using stochastic finite fault method. Based on syn-
thetic ground motion, we also analyzed the site effect of Longtoushan station in the earthquake. The result shows
that there was a site soil nonlinear behavior in Longtoushan site. Besides, there was a strong amplification of
ground motion in the period of 0. 08 ~5 s. In further discussion, we analyzed the site factors, which caused
much more damage in the Ludian earthquake.

Keywords: Ludian earthquake; stochastic finite fault method; equivalent linearization; site effect;

ground motion



