4155 11 1IN G O S N i 14 Vol.41 No.1
20214F 2 A Journal of Disaster Prevention and Mitigation Engineering Feb. 2021

DOT:10.13409/j.cnki.jdpme.2021.01.022

ittt E R N AR R RE

Foak, kBA, B2, T X, TFF

(22N 22 K2 K TRE2E e, Hlt 22 730070)

FEE: b e AT 25 MR F 09 ol SR NN T, o T R F 0 AT ) d b KRR AT R K T AR R A iR
Fe g P2 — T R R RS AT R E SN E R E & A S A R b R B N R KRR
W AR R E R R T AT G RIRBEATT RARL, CHAMERN, B F A
KB ST ERA RF YA, A2 B WA E G PR R R AT 3 KRR 5 AT i R K F R R
£ R R AR 5 B 2 A B MK S LA RV A A O PR AR B 5 1 R Y A M NS AR B AT ) de sk R B W
AL BT R FAERA T E R TSRS LREREHER T AREHRERME L HLERRA
SE, A LPRMAERE TR AZRATT L, ADRLEBR BN RAROITFRL TRBELS
KGR Ty LR SN 5 S A0 s MR B A 5 SRR T Y AR b

FESHES: TU42,P65  XCEKARIRE: A XEHS: 1672-2132(2021)01-0181-12

Present Research Situation and Prospect on Analysis of Site Seismic
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Abstract: The influence of site conditions on structural seismic damage has become a well-known fact.
How to conduct quantitative analysis of site seismic response has become one of the urgent problems
to be solved in seismic engineering. This paper gives a summary of the research status of the site condi~
tions and the influence of ground motion input on the site seismic response and the analysis methods of
the site seismic response. It is shown that site conditions and ground motion input have a significant im-
pact on analytical results of site seismic response. However, there are still some problems: The ef-
fects of the frozen soil layer are not fully considered when the site seismic response analysis 1s carried
out in the frozen soil areas; there is no reasonable ground motion model to describe the actual ground
motion accurately; the influence law of incident angle of seismic wave on seismic response of site has
not been clarified; the widely used equivalent linearization method cannot fully reflect the real motion
state of soil mass under the action of ground motion, so its calculation results are not reasonable. Com-

bined with the above problems, the further research contents are prospected, which provide reference
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for the future research of site seismic response analysis.

Keywords: site seismic response; site conditions; ground motion input; equivalent linearization meth-

od; site soil nonlinear
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Fig.1 Ground surface and structural damage caused by earthquakes

IR HLURR S A I R AR K fE AR MR
AR TR AE M A2 BN LA KT K — A& B
/N S G TS B (i N SN 3 S (S
/N

Lol
(c) MRS R M PCE deE

JO7 FH 77 18 45 R 1 B 20 M O 3k, DA R TR AR A R Y

AR SN S M 25 P 0 M 7 Sl A X 37 3 7R
INAEUR- AULINIS B 06 S P R N VBN S A o V9 R P ]
T HEAT T AT 9, o0 M B A6 T N A3 M 7
IS 73 M 9F 58 BUIR B AT A7 A F) 1] 8L, 5 X A7 A8
() REB T T RE i DR B9 3 Sk 7 i 3t 72 S R o
B — BRI S % .

1 353 5% 4 X 35 i 3 BB S B2 /Y 5% M)

G Mo 2 3 752 AL 4% 19 A0 5, AN TR ) 37 Ml X b
P WA H A AN R B R e, R e S 2SR B X
RV i) | SN T NIER 7R L S U RS AR )
RREBE R AT . FAE 1906 4F 32 [F 1H 42 1l R
1923 4F H A AR KRR, b 7% 2 5k R A
7] 37 Hb - A 2 SR A B DR R 2 SR AR KT AE Bl
Ja AER N R AR B — R P R FRARIESE T IR 2
7R P E O o E R AR NS iR A IR/ IN
F92, PR FEAT b 52 BT I IV 58 43 7% 1 37 b 2%
IR

1.1 353+ /B 55 14 X4 37 3t 3th 3B = Y B9 2 i

(1) HARER 5
TR, G 08 ) S A —



B, AN R 28 3 A R0 Hb 72 R R A AN TR B4 R B 46 /)
YEF o FF 7 0 2515 b 85k A0 3 b AN K £ 47 i 4
HiRR RN G A 2E AT X E BT, R B S 4 Rk i
i Fr B8 B R R AF A7 AR R 25 5 5 B P ARAE R
b 1 W Ak 3 b 1Y) 1 R e N AT T AR M A A, o b
SR KWW -G IR IERWAEN . 5340, AR 4
A X5F Sy 1l R 45 A 1) 5 R B A AN TR 3 3 40 AT 3 T
R by 752 0 LUK H 7R ) R R A A5 2R, & IEAE A TR
RN A T M B RS )2 B S Ak ) 1l 7R B 4Rk
R S /0N R L TA) B, 51 Kk 0 M T AR R R A
BN,

(2) 4 25 B 1 52

T N BT R BT RLIE 3 b 72 ) 2 802
P A BT IR T Y EE AR w2 A SR
Xt b KRS S E EEN
H.Dezfulian %" BF 55 & B, 1 1 10 5% 0 107 52 78 55 1
J2 10 R RNV SO I R ) A . BT S A A
45 7 )7 4 B AR AR X AN [R] 37 M b 3R 05 {E Jn
JE 152 e R, 20 B R BN (] 37 b 200 2% R R 3R 2
A B R ) 8 A R i 3R U L R S ) O, HE S i)
BMESHGRBEEAR —EXR. kWA HE
ik ¥ 3 A T B A ey R B T Ok o3 B B A e R X
Sy b Ml 32 R RN () sE ), 25 3R R L — 8 = R
I L PN B S A v BE Y B 0 37 M b 7R K R B
Yol A K TR A e B 4 ) Y JRE AR Ak b 55 M
BB FE I o

(3) %55 J¢ )2 1Y 5%

B 2 7 i 26 1) — 3, iy T A8 I 2 I AR AE
Ko AL AN [R] b 72 AR ] K i 7% B 2 808 2 A AR
KA 25 5 J.F . Cassidy 2 HF 53 & B0 7E AH X 38 48
AR [, 5 TR A A L ORI
BT TR BE B /0N, A 5 v 1 41 48 31 [T AR /D ik K B
BABK , EEZ2HEFZIEN T HBRMAEN . 7£59
Hb 2 00 R o3 B 06 TS Ay R B R AR S 2 RS
M, Ay ot ] A 5 X X — PR HE AT TR A BT, AH
A 5T 45 AL 3 W 51 55 e J2 Ak T Bl T — S TR B B
S RE 8 kS 2 B AR AR T, H e 2R S R AR Ak R
U H R RO e J2 I AR B S 08N 3 b 1) M
AL R A I 5 2 W 3 RS e J2 X v A i 7 B
IR AE R, 1 e J2 0 i A R oA I A
KAE I o A 2 Mg 55 F 5% 4 BRAR 55 3 J2 B 8K g
% Yok 553 i A ) 3 B R 0% o R U L H R B S
KA Sl S b 752 2l 0 K S oy, 5 B A A &k A 3t

P A A5 A5 A Y R RN K

(4) %1 )Zm9 520

5 2 AT X 3 M i) b 7R S N o R A —
B 5% ), EL AR 3 B0 S7 b M 5 T G R UG A L s B i
W P DA b T 0K 2R A Bl A R 2 B AE A
2 fifi % Pl & A AE Mk ,NLE . Zarubin 25 BF 5 T
MR P S R A K E R Z R OC R, K
- A DA Tl Ak B R 450K A A B AR ) R A B A R D
A . A.M.Leblanc %7 7E & K AL 50 2 4R R
= DX a3 T VA R AT A R U DL e e R
B 2l 72 KR o R A 3 GE A X R R I &R 2
AE R DX 3 b R AT b R SO 3 BT, R B2 AE R 1 IX
b= Bl e 0 Y L b R B AR A3 BT R
K, B 2 Hb U Y BRSO 1 DX i AR 2l e B N 3%
W 3 3l 9 /N HLR 2 B A A AT R 3 i
KA A I

1.2 5 EB b 72 i 5T 5% 14 X 37 3t 3t 7% % R B %2 i)

1985 4F 2% 74 5f i 7% b, 76 7% B 400 24 BL LA Ab
14 25 VY HF I B T E BN R R T i KT
7 R X A8 VBT 0 R s X PR I R R A R
F— MR AR DT o 22 51995 4R 3%
T 6T b R A T IR R R X & Y B B Bl K
47% T AE B K AR R X, % is 3 55 57 %~
6726 o HIAT UL, R ¥ 3 b AL AE 5 b 7R R A
KR A FE R R E R B E 2

Je T N ) 1 TR 6T Ml R Bl 4y 3L KL
Zahradn S8 0F 58 T — > 7 B L ik o SH b = % 1)
SR, 2% B AS 0000 1l T 2 5 | ke b 75 0 5k B 1) 25 (] A
S X B AR DL 2 [E] e 48 5 R Ml X T
TA SV I () e 3RS R ), e T e 2 Ktk A R
i 52 I TE AR B AR A T s R B
P4 FE A A A5 1m0 500 4 7% U0 A8 8 kR SR T R AR ALV L 7E
W % A 8 A TS B ST 38 A R T A 5 B, DT
T b R Bl R K B 4518 . D.M.Boore * FI X i
W3 T A BT 22 A 1L b b T X b 1 B B B R
M), & 30 AH 40 A B0 b JE 25 0 b 1 52 gh i3F — 25 ik
Koo [RIRE CL 3R 77 45 3l 2 F 984T 28 22 4 ke B
Xof SF-THT P IS B 52 e, B0 A I 8] A7 AR B )
AHEAEH, 24 2 B 5 B — ™ iR X 4 4
FE W AE i A% Y A7 A 35 25 5, FLIE 2 W ) ™ ke
o IR 3G A Lo R] B /N DA R R A B v
Z R ] Bl 00 A0 AR R s ik — 20 s, AL B8 I (B

183



TN o SR, ™ M TS B 23 T K 37 b A b 7R 5K
N, WA 2 W 5T R BT, A B TR e B S DX 3 4
i/ A, L Bl 33 o R0 B A T O, 0 VR A G
RAFA Ry T e R T 2 T Y Hb R I B N
b2 AR T 1M B b R A6 P T SHOE AR H )
FIm R HEAT T AR ST SHBE A ST £y Al A B9
K A P R 2 L 2 R 3R Bl i P
FEE RN, 3 5 o AT MR H R Y LR TR R
AT R 2 HEB W X6 Hh 2 B b T 2 Bl s ), & R
U1 5 i TR XoF S50 S b ) R AT SRR M 3 7 S T
(BT £R A W RO A b b R AR R A S
AT, & A A M 80N R SR SR SN, A A M Th
B Ah Hb 7 B (E B T K, MR SR A, £
TR Xt T 1 45 K I IR ) g ST I
WEFE T e B, 52 25 T AR GRS AR 20 b A [) 57 8 Xof 4 e
AL A A X, Hi = e A SO Al v
I 2 B TR R RO A W W A b ) 300 % b 3R
SRR AE T I 20 o A 27 05 0 b a7 Ak S5
DI VA O TN VR RV O A TR A )
B 37 Ml Ml 5 2 N, 45 R % IR 4 b B B RN S RE G G
Sy Hb 5% S0 5 W) G S A 4 b B A R 2 b
I 3 BE A S A A A S e, B 2 b 3 AR A
/1N B 45 1l 300 5 b, 7% KN B K I A X 30N L BB
I F B HE K, Hb 7R N B R A7 T ER 2 b i 2% )
b R RS S BG4 M X 4 )2 b R I
FA) S W), T 825 9T A 45 R B 0 R e A B A AR R
FEME XL . M.Rassem %5 Fl| B = A~ TR A5 2 %
A R FE wh BT 2% () 3 b b 7R RN SR AT TR AE A A
i AR A 37 Ml G B K RN M 3R 0 Bl 0 R A W
A O R W SO A R = N PR T A
1) Ml 28 A0 % SN, 2 BTE Tl 2% T 5 1 b T 32 B 52 Ml
TV 350N 5% W) 35 A, 1 A6 JRUAR = )23 3 BT P b T 2 3 32
B 2R R OR T U E o T Bielak 857 Y 7
R ALL 37 Hby by 7= I 406 250 58 43 25 T A A B A ] 31
SIS A3 M N o BRA LU 5T K B Y U A A G
B S o =i N o R R 1€ N 5] R R (BT A ]
o th e RAEMS . 3 AN IR B LL i 3
DA K e 3 £ 8T 2 A1 0 A A% 16 I (R AT S5 OSSR B
AEAE RTINS, HL 3k v X 4 DR RIT L T il T o 1 o
H—E R,

DL EAROCHIE9E ¥ 3R WY, 3 b 2% 1 4 W 3 U
b Sl R G bR Sl T e (E L R Bl
R S I 5] 1 M 7R 2l i 41 4 A5 DI 52 e 3] 3

184

WMz R E T AR ERE . W, 45
Do M HE A0 BT HR R FE o3 5 T TR g 4 A% A
14 5 1]

2 HMEI WX G E R N
% Wi

5 Hb 2% A1 S 52 W 3 5 S N B R B R 2 — L T
b 7% B A B0 B A 2 R A A PR BT S A A T
FEPEAGTE B0 — S R HE IR A MR S A L
Mo B MR R N AN R o A BE o B T R H
i 3 5 A R AT 37 b = BORE o3 A R R R
W58 77 3k (B SR A il 11132 7 15 F 5 I 38 245 2R B H
JE AT 5 2 B T MR S AR B . (R,
5% b 52 2l iy A X 375 3tb b 7% BN ) 52 0 B AT
F4 B V8 T SO B 5 A (L

2.1 MEZFHERNEIN

b 7= Bl e TR R PRORE T R B0 M 7 51 R A M
T 32 2l , B 2 AN [T A A [ e B 7 — > A BRI
(] Y1 P PN A 5, BT L3 DA L 0 3R R R
Ziif Al = A ZHOR KBRS HNSNFZ
P R M Bl AR L T 2 S 5 i X — PR
AT T RAMESE ™™ 3 3 43 B b 7% 2l 45 i %t 37 b Ak
24P L R WD VL4 WL e BRAR L R I A M 7 B
F1% 37 b b 2 13k 32 R v A0 5 1 e E s R L K
IDRORANERZE IR T N G | DR/ D e a2
X 3 M B T M R B S B 5 R B LA R Ay
o FE A Py s 5= Bl A DU 32 5 N AU R
SN 1% B 5 W AFAEAR R 28 57, DL R 2 ol 2 69 1T
o b 7 B A RS B Be H AT B R OOR B R e 2K
R I Ah R s AN TR A R 3 0 A AR
MR RN AN [, 45 31 0 S R AR A A — B

22 KIER NGB ER R

Y SR S W 3 b T A5 X R B Y
SR, VR AU T R A AR R IR AT B A
B 7 b Ml BN AR, T ST R AN TR A AT I
RS L 3 0 T E A RS 37 e W L A A 82 A A ] 7
JERZ W o B U AN A RE % S ke dth A - A i R R
TEARE o2 )2 3l g RN Y SR, A B
T 3 25 1 3 7% 3 S BrE LR AR RN o M b A
B AR . 22 B S R AT T 5 U X



BT B3 1 5% Wil B 5T, 435 SR i SR E 5 5 U I8 1Y
WO HURRAE TR 2 R g, R e SRR T
A [R) i S B D) i AR 0F T 37 b b 7R S N 45 R WE Y
& WY I 5 S D R ) B I, Wl = K S I o R R
o R S I (R RG O, LG O W R B A Y
R Bl) Y BiR A IS ORI R/ o AR R 37 R R BF
GERT, KHB 4340 2 57 7 Hb 72 0% T 1 ) b AR 1 A SR
S =3 5 84 1 2 S (T I N 4 N
ME S B TR SE PR, N Y R MR U D — S AR AR
A G S Takahiro 28 1 X Jin 25 4R 3 b 7220
ST AR B TS PR kAR A AR 0 AR Ak LA
S YME . E.Heymsfield ™ #F 5% T SH % {5 & A
ST B {1 ARF 5 S X i 3 5 % 10 S, e IR b A0 A R
fHAE SH W% A G0 60°HF ik 8] fe Ko gk dt g 26
W5 & B 23k by by =2 Jonn 3 0 (R L 491 2R B KB R
O BAE A A Ry 5~25,

Ph B geR B 7E TR S B, MR8 3l i A XS
3y b b 5% S N A3 A v 04 b 3R B 52 Sl 0 (R fin B E R
0 R R N SR A A N AT 2 S AR L AR R
Bt bt N 3% A B b 2 I8 52 S B A SRR

3 Gt ER NS HTE

TR ) 4 2 M R A B B AR R A A 3T
Yy FVEE U 1 7R B, TR VTl TR S A 1Y 2 A Tk g
I, 00200 25 A S PR TRE A s AR Bh 2 . X
A2 SR M 7% 2 SR ML 7R T AR 35 TT A W et 3 b s
e o3 T 05 ¥ R oK — T B A R AT AR D U
eI 2 N T AN B VAEE N U O SR o R
DA A2 TR R I B0 5 2 . 3 4t Ml 7% SR ) o Y
7 45 VA 90 R T AT W 5 P W T i AN B E R
I M 75 45 PR S W R Wk 20 B D5k e P T ) 5 R
P o KIOR i 3 3 72 Bl LA 31 37 ) M 7R N, AN
JE MR 23 M7 J7 1202 M BE ML AR 3l 25 A OC BEE , JE
7 L JZ B4 BE HIL 3 52 23 A T A 2 948 R S 8, kT A
B 25 A e AR 3 0 S S fEL

31 MmEMESWHIE

o T B AR R R I, SRR A T LR R
JO T L T 2 A e L A5 1) R AR RS 30, (] 5 3 it 4
(B A T BT PR b AE S OE B A T 37 b R
7, 8046 20 BEASE AL b R B AR LR MR, H T R
B ARAE AR R PR £ BT A R A A . A

R e AL 7 v i LIdriss 257 WA HY 1% 07 el ok
22 U S 25 AR B A A 2R S M AT i N BHL G e
5N 7 K S AH VG BC , DA T A5 21 S 26 P 43 A7 19 3 L)
fi# . 764N, M.H.T.Rayhani %™ 3% F] %5 25 48 1 1
AR 28 1 vk X 25 18 4 2 R 2R 1 A 1 ) 3 ) 7
1577 5007, 3 FLAC 14 58 42 3E 26 % 5 ¥ X 1 7
W AE + 2 A 1 B i AR &Pk - AT TR RS
SERLERNME T IR B B HEAT TR, LR A AR R,
SRR AT RN AR 2 53 BT 19 32 Bl e Bz 3 A B, 7E 0.3~
1.5 s B J3 409 0 Bl P o S0 0 {1, (E 74 Jl 0 o A e
G300 R K AR T 25 s 2k ik o J.APries ™4
Bouc-wen #5578 (1) |56 #1155 85 £k 14 Ak J7 4T 2] Bouc-
wen J; T Vi [0 ASE Y fiff JFC R T A b Sz A A R B BIL
Bl S B AE R AR A AR LR 1 B B AR R . Tur-
key Flat 1555 37 2 3 38 [ I I Parkfield 3 DX fi 3T
b F— A A e £ o B AR P, ALOL L. Kwok %7
FIF — 4 A 32 AL 7 IR BB T iR 56 3 1, B (E
g R BOR BRI R M R IC R EAE R T, BT
A R A B, AN 2R N SRR R
HEAT T R, 1y SR A R A R A R
T HRAAE L R . BRE DS E TR T A B
SRR ANE A ROV J1E: % T 15 R A A R A A A 2k
PR Y = A PR PR AR o R SRR
SETHR T — Bl o RO R A DG M Y S AL R
Do AT A R R . TR WARAE TS T Ray-
leigh BH J& #5570 Xof 45 550 4 M Ak T 1 R A7 etk I 4 1
TAERERMEA T TR T

SERUE AL T vk B T T D A L AR
B ORTBR S S BRI SRR Tk g T E
& , HAE b B A7 b v o R o AR v B(E R 0L 25 SR AR
0 S50 BN R Y 3 R o B O kT
FEH NGRS BUT I O ik AT LA S e S B A
B ABAE K AEAH B0 T B A BE L SE S B+ AR AR 2k XF
b 7% I R e, B A R 5 S0 B g S e 22 1R
K, ER A FEZ 5 BG4 B il o) 45 R 1R
ZRRAFE . WK R , HA B A7 7E (1018 £
RO A I ) R T 5 A

32 THEMSHAE

R R — R ARy BE L R, )R
1) 37 1l A R0 b S Y B 2 — S BE AL AR L R
BE AL BRI o BT A A R ) A LR S PR
G.W .Housner " & ¥ #i& H K5 H 5% B 1 3 1w 32 sh 48

185



— A VAR BE ALK b R B SR R A T 2
A SR HTBE HL B 38 ok WF 5T 7% I b 1T iz Bl (R . E.
M. Rathje %26 5 ] Brune 3% 15 4 i A 1 B HLAR 30
Gy Ml We 75 SR A TR i A Az s AL i AR 2
MmN o3 A BEAT THEER, SRR BEAL IR 3 3
W 15 73 BT T A i Bt — A ) 7 | 2% e 3 3 2 0L T Al
M — W5 A e A as s BEAT B 2 B 64 (e R 3 (5
2 A 25 TR A 3 B HLAR 3 /9 5 3 2 80 A
(4 % A1 12 3l A — U A BE 75 2 0fE 56 09 LB AS
N.Deng & 4 1y T —Fp 8 19 5% T B WL 2 28 1Y
Yy ¥ b 5% SV 53 B O7 125 L 1% 5 VR AN s LI (] 3 R A
Dot A BT W R3S AT B T b BT 90 4F
P, TR 2 35 A4 B ML 7 B8 BT T 37 3 4 7
JRRE G AT e R A SE A — R Y 2 Y BT ) A
I B TR 22 4 K0 eR K000 A I 3 M Y BE PIL 3 R S
L5377 3 W98 T AR 3 2] 4 2 % Hu = B8 3 i iz
A)A 1) WA T vk A B DA e R
LR R A I ) 37 M 3 R R A AT . SRR
A TR AL IR 3 B B 58 1 = = X 7= i B AL
B Sy VR . 2 5 BEMLAR 3 o A 07 i H 45 52 F
AL TR E AT Z R HE
BEDLEE V& W T 4 J2= R SR 3 A i, e 250 KL 2
P AL BEA REEAT , LU s 37 M AR O — 4
B v o e AR SR T A AR P AL 1 0 v A B A AR IR
2 BCE )R Y BT DI R Bl R — RE ML A A
i b T B

4 HitRRE

i Ik 36T 3 Mo Ml 7= B [ A SMOE 9T R G 2R A
AR EE A

(D) A Ta] 2 A 6 4 7 S 7 AT A [ B i R B
i /NE T, BRI, 1L R X 3 4 iz B i TRCR A
FH — P B e A 2% A R fE 25 s o J2 Ak T M il —
JE R IN RE f% kS 1) B 7= 1 T, i L e J2 B R B 7 2
P UIR TR ¥ e WA iR (R R L B T7E LY N OV
A BTN

(2) L% AT A B 4 M 55 =y 3505 AN AL 0 i A %o
RN o3 3, LRI 2 SRy A LU 3 1) A
TE RS T 3 72 0 14 A2 4 B A, 000 G A L 3R A T 2R
ol K B, TR ot 75 48 56 X ek 55 X

(3) i A1 3 52 3l 45 P X 37 3b 1l 7% S 43 A o

186

10 3 52 S L AT G RS2 AR L R B e
R4S H 5 S g A S BB SE TR TR BT LA
B2 M 7 Bl R T A B R

(4) 1 47 T Ml 30 752 2 L A I i 752 5 A JH) A
XA A AR KR, — B B0 2 B Y
PR BE R TR S B, % 8 i D L — 5E fHi A
A5t

(5) BB L AMEAL TIT I UL A B il Z A0 s i g
Z R A LARERE = sh BRI OL T, T4
R HBONS B U AR 558 52 VR T A e S A RN
SRR AR R AR I A5 R S S PR R 22 B

(6) ANl 5 4 53 M 7 125 F) T Bl BIL A 3 AR O B8
S UL 3 72 I £ 3 1 32 ) 1 U1 A TR S PR L (H
— BT B T — S E R, X M T i H AT IR AN K
T AR AL R 2 L 1 O

42 E =

(1) B A K SCHRBF 5T 1 35 b 5% 4 oF s 7% 52
FR5 0, {5 R T E R R X3 b 7% 3 1 A TA
WA A 0% W 0, L f5l = 4 R A 55 70 38 06 960 i, 76 ik
17 5 Hb b 72 IV 43 BT B R 38 43 25 VR 9 52 e AL
O, i R 3 — i) fB ) 5 B e R o A B Y b 5 B 5
JI 48 R R AT A0S e b R I PP I R g RO L 5 L
e B R - S b R B H RS B B R A R K A
ok

(2)BR)Z RAMAEEREBATRZ A
HHEE &R T HES AT ES HEEH
(14 Hb 7% 0 S 50 R RE T AR TR SRR R OR A
T KRG B b 5 S AR O N

(3) 7% I 1 A A S F oAy DG i T R, L
S TR SR R T SR K 2B T R bR
T A ST MR O R AR N TR A AR AR A
T DR I A o B a ) b R O T A S AR A
SRR B 3 30 5 R 9 A7 X6 B A A, 4 T b R A
S5 £ X6F S b N 45 i A

(4) %5 R A 7 T AE B2 0 AN BE 58 & I
IO A VR 7 3 5% BV FH R 9 S0 E SR A i X —
[va) FIU ) O i & TR A FHL A Ak B g A A A R R Hi
W A A gy AR R

SR

(1] #RF, PRk . b 8 Y iR it == 16 s F s [, [ B
MR, 2018,(4):34-38.



[3]

[4]

[6]

[7]

[8]

[9]

Dong Zh P, Cheng J W. Characteristics of space-time
activity of magnitude 8 earthquakes in China [J]. Re-
cent Developments in World Seismology, 2018, (4) :
34-38. (in Chinese)

ER, B, B, 4 HE SRS R TE I 5.12 K M
TR E T KU R s [T AR TR, 2000,
25(4):131-135.

Wang W, Xue J Y, Zhang H M, et al. Seismic design
and lessons learnt from the earthquake disaster of frame
structures in 5.12 Wenchuan earthquake [J]. World
Earthquake Engineering, 2009,25(4) :131-135. (in Chi-
nese)

IR B AT A H I R R AR E
PRSI, ST AE L 2013,43(18 1) : 1051-1054.
Zheng J J, Liao Y Sh, Du L, et al. Investigation and
analysis of building damage in Yushu city caused by
earthquake [J]. Building Structure, 2013, 43 (Sup 1) :
1051-1054. (in Chinese)

RN, BT A&, % T IRANGEAR N LI i
e S R E BN [T, P E MR, 2017, 33(4)
582-589.

Yuan X X, Wang X Q, Ding X, et al. Quantitative as-
sessment of building damage in disaster area of the Jiu-
zhaigou earthquake based on UAV images [J]. Earth-
quake Research in China, 2017, 33(4) : 582-589. (in
Chinese)

Inkersley A. Effects of the earthquake and fire upon the
city of San Francisco and its buildings [J]. Scientific
American, 1906, 94(20): 418-420.

Sato T, Graves R W, Somerville P G. Three-dimen-
sional finite-difference simulations of long-period strong
motions in the Tokyo metropolitan area during the 1990
Odawara earthquake (MJ 5.1) and the great 1923 Kan-
to earthquake (MS 8.2) in Japan [J]. Bulletin of the
Seismological Society of America, 1999,89(3): 79-607.
Rodriguez-marek A, Bray J D. Seismic site response
for near-fault forward directivity ground motions [J].
Journal of Geotechnical and Geoenvironmental Engi-
neering, 2006, 132(12): 1611-1620.

Tyl F U IR A ORI M AT Y R MR R
XS LA [T, B bR, 2007, 21(4) - 297-303.

Yin L F, Wang J, Tan M, et al. Contrast analysis on
earthquake response indifferent site condition [J]. In-
land Earthquake, 2007, 21(4): 297-303. (in Chinese)
BVAR AR LM ARG R L SF IRk A B R R B
BT e HRah G IRIE[T]. A A 35 TR,

[10]

[11]

[12]

[13]

[14]

[15]

[16]

2009,28(34 2) : 4046-4053.

Lyu X L, Ren HM, LiP Zh, et al. Numerical analysis
of free field system in liquefiable site and validation of
shaking table tests [J]. Chinese Journal of Rock Me-
chanics and Engineering, 2009, 28 (Sup 2) : 4046-
4053. (in Chinese)

WY, PN, BEAEHE 55 37 A X R R R 5
MR (7] MR TS TRER 3, 1980(1):34-41.
Hu Y X, Sun P Sh, Zhang Z Y, et al. Effects of site
conditions on earthquake damage and ground motion
[J]. Earthquake Engineering and Engineering Vibra-
tion, 1980(1): 34-41. (in Chinese)

W L, 2R T, X EL M . 2 23 X bl 9 i R 0
W )] M5e TR 5 TRAR 3, 2003,23(3) : 35-40.
Bo J Sh, Li X L, Liu H Sh. Effects of soil layer con-
struction on peak accelerations of ground motions [J].
Earthquake Engineering and Engineering Vibration,
2003, 23(3): 35-40. (in Chinese)

WESCIL 22 T A, X AR AR, 4 R A5 M0 SR i AR AE
e (7). 5k TS TR 4 3, 2003, 23(5) -
42-45.

BoJ Sh, LiX L, LiuD D, et al. Effects of soil layer
construction on characteristic periods of response spec-
tra [J]. Earthquake Engineering and Engineering Vibra-
tion, 2003, 23(5): 42-45. (in Chinese)

WL AT, X EAR 4 LR AT SR T Bl
BRI (] e TAR 5 TRk, 2003,23(4) : 29-33.
Bo J Sh, Li X L, Liu D D, et al. Effects of soil layer
construction on platform value of response spectra[J].
Earthquake Engineering and Engineering Vibration,
2003, 23(4): 29-33. (in Chinese)

Dezfulian H, Seed H B. Response of nonuniform soil
deposits to travelling seismic waves [J]. Journal of Soil
Mechanics & Foundations Div,1969,97(SM1) :27-46.
T, w32 R S R ) M 3R R Sl B e AT 5
[J] MR TR TR AR 3h, 2013, 33(5) : 33-40

Wang G X, Huang K P. Effects of surface soil on
ground motion characters [J]. Journal of Earthquake
Engineering and Engineering Vibration, 2013, 33(5) :
33-40. (in Chinese)

KGR, KREW, £6F % B mH RS
BORFHE X BT (). 3 5% TR % 4, 2018, 40(6) : 1168-
1173,1223.

Lai ChJ, Zhu'Y P, Wang Ch Q, et al. Characteristics
of ground motion parameters of loess- high filling site

[J]. China Earthquake Engineering Journal, 2018, 40

187



[17]

[18]

[20]

[22]

[23]

188

(6): 1168-1173,1223. (in Chinese)

Cassidy J F, Rogers G C. Seismic site response in the
greater Vancouver, British Columbia, area: spectral ra-
tios from moderate earthquakes [J]. Canadian Geotech-
nical Journal, 1999, 36(2): 195-209.

BRAT 2R I L g Ml i b TR M R S 43 Hr D). T
LA A HUA BEE T, 1991, 23(3) : 331-338.

Liao H J, Zhu B H. Seismic response analysis of the
ground surface in loess site[J]. Journal of Xi'an Institute
of Metallurgy and Construction Engineering, 1991, 23
(3):331-338. (in Chinese)

RETER, BRAE, B TR b+ )2 Hh 7R 2 i A5 A
Loy HrLT] MRS 4R, 2004,28(2) - 173-176.
Xiong Zh Q, Chen Sh H, Li X Zh. The soil layer seis-
mic reaction in the engineering site and the model sam-
ple analysis [J]. Geophysical & Geochemical Explora-
tion, 2004, 28(2): 173-176. (in Chinese)

IRUA KA B e 2 )R E X 37 4 4 7 B A AR 5
WESELT]. TARGURR 5 0 Bcis L 2017,39(5) : 149-153.
Li M J, Xia X. Research on the effect of soft clay inter-
layer thickness on ground seismic response characteris-
tics [ J]. Earthquake Resistant Engineering and Retrofit-
ting, 2017, 39(5): 149-153. (in Chinese)

AR BRI . B RO 2 Y JZ R TLRRI 43 37 M ) b 7
2y Jym oM [J]. 55 1 J1%,2009,30(1) : 45-51,58.
Li W H, Zhao Ch G. Analysis of seismic dynamic re-
sponse of layered alluvial valleys with soft interlayer[J].
Rock and Soil Mechanics, 2009, 30(1): 45-51,58. (in
Chinese)

R, B, S A e J2 R e )2 Xk b 3l 5 B
FEPER s [T]. MR TR %4, 2014, 36(3) : 441-445.
Li H, Zhang J B, Wu J Ch. Effects of soft and hard in-
terlayers on ground motion characteristics [J]. China
Earthquake Engineering Journal, 2014, 36 (3) : 441-
445. (in Chinese)

T Mg R THE . 75 IS A 0 v T2 A UK SR 3 b AR
B AREAE A3 A [T]. TR HURE 15 0 [ 83k L 2016, 38(6)
18-23,31.

Yang X M, Chen Y T. Seismic response analysis of
long period high-rise building under soft inter layer [J].
Earthquake Resistant Engineering and Retrofitting,
2016, 38(6): 18-23,31.(in Chinese)

R TR RN T BRSNSy AT L] A A T
S5 TR, 2003, 22(38 2) : 2 789-2 793.

Gao F, Yan S H, Chen X Ch. Analyses on seismic re-

sponses of ground [J]. Chinese Journal of Rock Me-

[25]

[26]

[27]

[28]

[29]

[30]

[32]

chanics and Engineering, 2003, 22 (Sup 2) : 2789-
2793. (in Chinese)

IMEE, BR s , B R R B MR R R IE S
BOWFE [T]. 56 0% 5 TR %4, 2019, 38(5) : 1053+
1063.

Shi L J, Chen Sh'Y, Li M. Research on the characteris-
tic parameters of Harbin seasonal frozen soils [J]. Chi-
nese Journal of Rock Mechanics and Engineering,
2019, 38(5): 1053-1063. (in Chinese)

Zarubin N E, Dzhurik V 1. Seismic properties of frozen
soils of the Baikal region [J]. Soil Mechanics and Foun-
dation Engineering, 1975, 12(3):141-144.

Leblanc A M, Fortier R, Allard M, et al. Seismic cone
penetration test and seismic tomography in permafrost
[J]. Canadian Geotechnical Journal, 2004, 41 (5) :
796-813.

FeAR I N, AR A R B R TR 1 37 b
AL [T]. 5 A J1 5 5 TR 4 4, 2007, 26
(12):2466-2472.

Wu ZhJ, SunJJ, Wang L. M, et al. Study on charac-
teristics of ground motion at permafrost sites along Qin-
ghai-Tibet railway [J]. Chinese Journal of Rock Me-
chanics and Engineering, 2007, 26 (12) : 2466-2472.
(in Chinese)

R, TR INER S H R LB 2 AR L
Mo T K SRR [T, 5 47 J1 28 5 TR 2 4T, 2008, 27
(11):2316-2323.

Wu Zh J, Wang L. M, Sun J J, et al. Characteristics of
microseism at typical permafrost sites in Qinghai-Tibet
plateau [J]. Chinese Journal of Rock Mechanics and En-
gineering, 2008, 27 (11): 2316-2323. (in Chinese)
JERNL BRI 20 AR VR DX 37 4 b R Bl BE AL
PERFFELT]. A & TR %44, 2005,27(9) : 1012-1015.
Yan S H, Chen X Ch, Gao F. Study on stochastic
earthquake characteristics of ground in permafrost re-
gions [J]. Chinese Journal of Geotechnical Engineer-
ing, 2005, 27(9): 1012-1015. (in Chinese)
Whih, S B 1R, 45 3 0 AR E R vk 3 2 gl
FEAEA) 2L A3 BT [T]. By W 9 T A2 %4, 2019, 39(2)
201-208.

Chen T, Ma W, Mu Y H, et al. Preliminary study on
characteristics of ground motion at permafrost sites
along Qinghai-Tibet engineering corridor[J]. Journal of
Disaster Prevention and Mitigation Engineering, 2019,
39(2): 201-208. (in Chinese)

Singh S K, Mena E, Castro R. Some aspect of source



[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

characteristics of the 19 September 1985 Michoacan
earthquake and ground motion amplification in and near
Mexico City from strong motion data [J]. Bulletin of
the Seismological Society of America, 1988, 78(2) :
451-477.

Athanasopoulos G A, Pelekis P C, Leonidou E A. Ef-
fects of surface topography on seismic ground response
in the Egion (Greece) 15 June 1995 earthquake [J].
Soil Dynamics &. Earthquake Engineering, 1999, 18
(2):135-149.

Zahradn K J, Urban L. Effect of a simple mountain
range on underground seismic motion [J]. Geophysical
Journal International, 1984, 79(1): 167-183.
XIS INIMAS X H , 5 A TR s 2 A0 AT Y
Jay 18 37 3t X i 52 s AR R[] A L TR
#,2017,39(11) : 2017-2025.

Liu Zh X, Sun Sh J, Zhao R B, et al. Two-dimension-
al simulation of high-frequency scattering of seismic
waves by local sites based on fast multi-pole boundary
element method [J]. Chinese Journal of Geotechnical
Engineering, 2017, 39(11):2017-2025. (in Chinese)
Boore D M. A note on the effect of simple topography
on seismic SH waves [J]. Bulletin of the Seismological
Society of America, 1972, 62(1): 275-284.

X i . SR S D) b TR Xt b 7 b 18T 5 B 0 5 e [T ]
Hi % 24,1996, 18(2) : 239-245.

Liu J B. The effect of local irregular topography on seis-
mic ground motion [J].
1996, 18(2): 239-245. (in Chinese)

ELR T, ik, R S, 4 AT E 2 AR R X i P
P [)]. TAR )% ,2018,35(7): 7-17,23.

BaZh N, Peng L, Liang ] W, et al. Scatter and diffrac-

Acta Seismologic Sinica,

tion of arbitrary number of hills for incident plane p-
waves [ J]. Engineering Mechanics, 2018, 35(7):7-17,
23. (in Chinese)

gk 2R R R A Ml B R b R Y L Y T B e N 3
PriD]. Kt KHKS:,2009.

Zhang J. Out-of-plane seismic response of a hill in lay-
ered half-space [D].
2009. (in Chinese)
BRAESR S B E A E R SE A LY Y M RR R N 43 BT
[J] MR T R4 ,2013,35(1) :126-132,202.

Sheng Zh Q, Lu Y X, Shi Y Ch, et al. Seismic re-

Tianjing: Tianjin University,

sponse analysis of valley topography [J]. China Earth-
quake Engineering Journal, 2013, 35 (1) : 126-132,
202. (in Chinese)

[41]

[43]

[44]

[45]

[46]

[47]

[48]

Wong H L, Trifunac M D. Scattering of plane SH
waves by a semi-elliptical canyon [J]. Earthquake Engi-
neering &. Structural Dynamics, 2010, 1(3): 267-281.
R, Bl S0, AR L . 22 )2 DURR M 4l % %) - i SH
T HCAE ) Y AT e L)L A £ 12, 2006, 27 (12) ¢
2191-2196.

Yang C H, Liang J W, Zhang Y Sh. Analytical solu-
tion of scattering of plane SH waves around a canyon
with multi-layered alluvia [J]. Rock and Soil Mechan-
ics, 2006, 27(12): 2191-2196. (in Chinese)

W % 21 B SICIR 111 B 3 T8 76 - 0 SHE A N #93h F
WA R . fR A K LT). 5K BB R, 2009, 4 (2) -
158-166.

Yang C H. Dynamic response of circular-arc-shaped can-
yon under the incidence of plane SH wave: high-fre-
quency solution [J]. Technology for Earthquake Disas-
ter Prevention, 2009, 4(2): 158-166. (in Chinese)
Semblat J F, Kham A, Parara E, et al. Seismic wave
amplification: Basin geometry vs soil layering [J]. Soil
Dynamics &. Earthquake Engineering, 2005, 25(7) :
529-538.

Nath S K, Thingbaijam K K S. Assessment of seismic
site conditions: a case study from Guwahati City,
Northeast India [J]. Pure &. Applied Geophysics,
2011, 168(10): 1645-1668.

oG A TIE , PhEL . B IR DT AR A 5 4R B 55
EH RS Sk [T] R TR S TR R,
2002,22(4):16-21.

Yuan X M, Li Y R, Sun R. Comparison of out-of-
plane surface ground motion between a circular-arc allu-
vial valley and a single overburden soft layer [J]. Earth-
quake Engineering and Engineering Vibration, 2002, 22
(4): 16-21. (in Chinese)

XN RAE , EAR, 45 B TR 24 T IR 23 Ao
T2 4 38T DX IR kb, = 2 b 5 o 1 TE AR [T ] A
+ 71%,2019,40(10) : 4101-4110.

Liu Zh X, Zhang Zh, Wang Sh J, et al. 3D seismic re-
sponse broadband-simulation of the alluvial basin in ur-
ban region based on the FMM-IBEM [J]. Rock and
Soil Mechanics, 2019,40(10) :4101-4110. (in Chinese)
FWE 0 BRSO R A S R TR SR B DU R
i 7 SN oy M [J]. A & TR 244, 2013, 35(2)
337-347.

Wang H F, Lou M L, Chen X, et al. Pseudo-excita-
tion method for seismic response analysis of sedimenta-

ry basin [J]. Chinese Journal of Geotechnical Engineer-

189



[49]

[50]

[51]

[52]

[55]

[56]

[57]

190

ing,2013,35(2) : 337-347. (in Chinese)

SREEZ A, TR, SRR A SR R 3 R S
TSR B BUE S T (T ] A A0 02 5 TR 241, 2014, 33
(¥ 1).2720-2727.

Zhang J J, Zhu Ch B, Zhang M, et al. Numerical analy-
sis for effect of incident angle of seismic wave on seis-
mic response of basin [J]. Chinese Journal of Rock Me-
chanics and Engineering, 2014, 33 (Sup 1) : 2720-
2727. (in Chinese)

Rassem M, Ghobarah A, Heidebrecht A C. Engineer-
ing perspective for the seismic site response of alluvial
valleys [J]. Earthquake Engineering &. Structural Dy-
namics, 2015, 26(4): 477-493.

KT, w0 PRBE S XU BRI A 5 R £ )2
5 I RSO LT ] Bl 9K T AR 24, 2017, 37(1)
1-8.

Zhang N, Gao Y F, Dai D H, et al. Soil and topo-
graphic amplification effects by a weathered semic-circu-
lar canyon [J]. Journal of Disaster Prevention and Miti-
gation Engineering, 2017, 37 (1): 1-8. (in Chinese)
Bielak J, Xu J, Ghattas O. Earthquake ground motion
and structural response in alluvial valleys [J]. Journal of
Geotechnical and Geoenvironmental
1999, 125(5): 413-423.

SKAR L I IR TR A i AE - T SH A S TR i3l )
WA L[] A TR 4R, 2010,32(1) : 16

Zhang Y Sh. Dynamic response of arc-layered alluvial

Engineering,

valley under incidence of plane SH waves [J]. Chinese
Journal of Geotechnical Engineering, 2010, 32(1): 1-
6. (in Chinese)

SRAR L B SO 22 2 DU A 7T T SV IR AR R Y
SRS [T ] M ER Y B2 A, 2009, 52(6) : 1547-1555
Zhang Y Sh. Dynamic response of alluvial valley con-
taining multiple circular-arc layers incident by plane SV
waves [J]. Chinese Journal of Geophysics, 2009, 52
(6): 1547-1555. (in Chinese)

Rathje E M, Kottke A R, Trent W L. Influence of in-
put motion and site property variabilities on seismic site
response analysis [ J]. Journal of Geotechnical & Geoen-
vironmental Engineering, 2015, 136(4): 607-619.
Rathje E M, Kottke A R, Trent W L. Influence of in-
put motion and site property variabilities on seismic site
Journal of Geotechnical and

2010, 136 (4)

response analysis [J].
Geoenvironmental
607-619.

MR, Z5/INAE T 5F . M RR BRI X A% ) S5 A i T

Engineering,

[58]

[59]

[60]

[62]

[63]

b K 37 Al 2 M g e R R A A (D] o A
2016,46(10):9-12,21.

Hou Ch L, Li X J, Pan R, et al. Influence analysis of
ground motion duration on nonlinear seismic response of
nuclear island design foundation [J]. Industrial Con-
struction, 2016, 46(10): 9-12,21. (in Chinese)

VPR, okt AR HUB G S5 OS[BS A M i A b 7R 2l %
5 b v v b Bl s RO R [T]. b R TR AR,
2018,40(34 1) :70-75.

Sun Y, Zhang J Zh, Dai A P, et al. Influence of input
ground motions with different spectral characteristics on
the response spectra of design ground motion [J]. China
Earthquake Engineering Journal, 2018, 40(Sup 1): 70-
75. (in Chinese)

RARAR B R BR 24w it 7 By 5 R X 37 b b 78 S
s (], SRR T, 2005,21(2) :115-119.

Zhu D Sh, Yu L. S, Chen X Ch. Influence of earth-
quake ground motion intensity on site earthquake re-
sponse [J]. World Earthquake Engineering, 2005, 21
(2): 115-119. (in Chinese)

A BB X L0 M RE B i B KOS AR X
Mo b R AT S 2R R [T ] s KB R, 2012,
7(1):37-45.

LanJY, Lyu Y J, Liu H Sh. Influence of intensity and
frequency of ground motion on site earthquake response
[J]. Technology for Earthquake Disaster Prevention,
2012, 7(1): 37-45. (in Chinese)

F T BRI iR R 0 KRR R S )R
o IO A KOME 0 M [T]. 5 KB A 1 R, 2007, 2(2)
176-186.

Bai J F, Lou M L, Ye A J. Numerical analysis on
earthquake response of south ramp of Su-Tong Bridge
[J]. Technology for Earthquake Disaster Prevention,
2007, 2(2): 176-186. (in Chinese)

e s, BRSO U I BT B B Y 5
WA AT [T ] R R P A 2007, 2(1) :19-24.
LanJY, BoJSh, LyuY J. Study on the effect of shear
wave velocity on the design spectrum [J]. Technology
for Earthquake Disaster Prevention, 2007, 2(1) : 19-
24. (in Chinese)

SRR S EANN S 2 TN S0 R R LB
A9 SZ S AT LT ], PUE MR 2441, 2009, 31(2) : 110-114.
Zeng J' Y, Li Z H, Chen W. Analysis on influence of
the input parameters of bedrock on site earthquake re-
sponse [J]. Northwes Tern Seismological Journal,

2009, 31(2): 110-114. (in Chinese)



[66]

(72]

(73]

[75]

AU BRI R AR AR A TR T & g 5 i
A A e 4 [T ] iR TR 5 TR AR B, 2002, 22(4) -
9-15.

LiShY, Liao Zh P. Wave-type conversion caused by a
step topography subjected to inclined seismic body wave
[J]. Earthquake Engineering and Engineering Vibra-
tion, 2002, 22(4): 9-15. (in Chinese)

Takahiro S, Takeshi U, Ryoichi T, et al. Estimation
of earthquake motion incident angle at rock site [C]//
Proc. of 12th World Conference Earthquake Engineer-
ing, NZ National Society for Earthquake Engineering.
Auckland, New Zealand:[s.n.], 2000: 956.

Jin X, Liao Z P. Statistical research on S-wave incident
angle [J]. Earthquake Research in China, 1994, 8(1):
121-131.

Heymsfield E. Two-dimensional scattering of SH
waves in a soil layer underlain with a sloping bedrock
[J]. Soil Dynamics and Earthquake Engineering, 2000,
19(7) : 489-500.

Huang H C, Shieh C S, Chiu H C. Linear and nonlin-
ear behaviors of soft soil layers using Lotung down-
hole array in Taiwan [J]. Terrestrial, Atmospheric and
Oceanic Sciences, 2001, 12(3): 503-524.

Joyner W B, Chen A T. Calculation of nonlinear
ground response in earthquakes[J]. Bulletin of the Seis-
mological Society of America, 1975,65(5):1315-1336.
Bonilla L F, Steidl J H, Gariel J C, et al. Borehole re-
sponse studies at the Garner Valley downhole array,
southern California [J]. Bulletin of the Seismological
Society of America, 2002, 92(8): 3165-3179.

Idriss I, Lysmer J, Hwang R, et al. QUAN-4, a com-
puter program for evaluation the seismic response of soil
structures by variable damping finite element procedures
[R]. Berkeley: University of California, 1973.

Rayhani M H T, Naggar M H E, Tabatabaei S H.
Nonlinear analysis of local site effects on seismic ground
response in the bam earthquake [J]. Geotechnical®.
Geological Engineering, 2008, 26(1): 91-100.

Pires J A. Stochastic seismic response analysis of soft
soil sites [J]. Nuclear Engineering & Design, 1993,
160(3): 363-377.

Kwok A O L, Stewart J P, Hashash Y M A. Nonlinear
ground-response analysis of turkey flat shallow stiff-soil
site to strong ground motion [J]. Bulletin of the Seismo-
logical Society of America, 2008, 98(1): 331-343.

WA TR S e L A At R SR G AT 1 TR AL A

[76]

[78]

[79]

[80]

[81]

[82]

BN LT R T RS TR, 1995, 15(2)
52-61.

Chen G X, Xie J F, Han W, et al. A simplified effec-
tive stress method of soil mass earthquake response
analysis [J]. Earthquake Engineering and Engineering
Vibration, 1995, 15(2): 52-61. (in Chinese)

F RSN R R 2 ) bl 5 SR 3 A e R
FELI] TR T 2441, 2014, 22(6) : 11281134,

Wang D G, Zhao Ch G. Seismic analysis of deep soft
deposit site [J]. Journal of Engineering Geology, 2014,
22(6): 1128-1134. (in Chinese)

F 3l I 7KV A 2 3 72 SN 43 A 2 IR A Gk
SRR AL Dy ik [T]. A & TR A4, 2007, 29(2)
218-224.

Jiang T, Xing H L. An equivalent linear method consid-
ering frequency-dependent soil properties for seismic re-
sponse analysis [J]. Chinese Journal of Geotechnical
Engineering, 2007, 29(2): 218-224. (in Chinese)

[ /(1 N o § I =278 B LY S VAL [ A €2
P A Jr kB T (7). Tl # 31, 2018, 48 (1) : 109~
113,156.

Zhang R L, Zhang Zh W. Equivalent linear method for
seismic response analysis of soil site in time domain [J].
Industrial Construction, 2018, 48 (1) : 109-113, 156.
(in Chinese)

I SCH WS b R M SN SRR MR T R gk
[J].tH 5358 T2, 2007,23(4) : 221-226.

Qi W H, Bo J Sh. Summarization on equivalent linear
method of seismic responses for soil layers [J]. World
Earthquake Engineering, 2007, 23 (4) : 221-226. (in
Chinese)

TR/NEE A R 26 5 S 3 b 7R 3 B0 TSR S B
[J] M5 TR TR AR 30, 2001, 21(1) : 29-36.

Li X J, Peng Q. Calculation and analysis of earthquake
ground motion parameters for different site categories
[J]. Earthquake Engineering and Engineering Vibra-
tion, 2001, 21(1): 29-36. (in Chinese)

W AR, R T 2% Kl R R T 425 %8 37 3 B3 3t 5 S Y
Fma[T] R TS TRIRS, 2000,20(3):93-99.
Yang W L, Chen G X. Study of influence of deep level
excavation on design on ground motion parameters in a
weak foundation site [J]. Earthquake Engineering and
Engineering Vibration, 2000, 20(3) : 93-99. (in Chi-
nese)

NG AT X SR BT B S RO E i 3 3
LT ] A AR TR ,2001,17(4) : 34-41.

191



Li X J, Peng Q, Liu W Zh. Consideration of site effects sponse analysis of soil in site[ J]. Journal of Engineering

for determination of design earthquake ground motion Geology, 2001, 9(1): 68-73. (in Chinese)
parameters [J]. World in Formation on Earthquake En- [88] B X, TR, WEA . WUZ M3 — 4k + 25 i 5= 1 bl
gineering, 2001, 17(4): 34-41. (in Chinese) MU RE 434 [ 0]t b 7% TR, 2004, 20(1) : 126-132.

[83] Housner G W. Characteristics of strong-motion earth- Huang Y, Wang Ch L., Cao C Q. Random response
quakes [J]. Bulletin of the Seismological Society of analysis of stratified foundations to earthquakes [J].
America, 1947, 37(1): 19-31. World Earthquake Engineering, 2004, 20(1) : 126-132.

[84] Rathje E M, Ozbey M C. Site-specific validation of ran- (in Chinese)
dom vibration theory-based seismic site response analy- [89] Wi~F W, 22 Wz, fhizs 2% . I+ Bl AL L 7% )2 I 93 B 2%
sis [J]. Journal of Geotechnical &. Geoenvironmental g T EEREE A T] DR PR S i ki L 2007, 29
Engineering, 2015, 132(7): 911-922. (1):26-29,32.

[85] Deng N, Ostadan F. Random vibration theory based Shang Sh P, Li D Q, Du Y X. Response analysis and
seismic site response analysis [C]// Proceeding of the dynamic reliability calculation for random seismic of
14th World Conference on Earthquake Engineering, ground soil [J]. Earthquake Resistant Engineering and
Beijing: [ s.n.],2008. Retrofitting, 2007, 29(1): 26-29,32. (in Chinese)

[86] ®.tofl, Z8/INZE . 4 2 5% M 72 (9 BE ML B N 23 BT [T ] b 7 [90] 553k, Wism i, ok DA . J2 372 FO 23 A 59 AT 52 B
T A5 T#&IEsh,1998,18(3):28-40. BRIt = TR, 2010, 26(3 1) : 368-372.

Zeng X Ch, Qin X J. Analysis of random response of Qi W H, Bo J Sh, Zhang Zh L. Research status on
soil layer to earthquake[ J]. Earthquake Engineering and studies of soil layer seismic response analysis [J].
Engineering Vibration, 1998, 18(3) :28-40.(in Chinese) World Earthquake Engineering, 2010, 26(Sup 1): 368-

[87] ITEMI, & L, N3 5% . b b 1 1 Bl AL b 5% 52 B 43 B7 372. (in Chinese)

[J]. T2 M 2442, 2001, 9(1) : 68-73. (AKX :ANE)

Men Y M, Huang Y, Liu Z R. The random seismic re-

IR 1IE 211 <1IE J1IE HIR VIR 21IR <11 JTIE <UIE SHIR 2UIE <1IR ANIE 21IR SHIR JUIE 21IR SNIE 2UIR SHIR J1IE 21IR VIR 41IR SHIR JNIE SUIE VIR JTIR SUIR JHIE <HIR VIR JTIE 2R SNIE 2UIE SNIE JTIE 211 SUIE SHIE 11 JTIE 21IR UIE JHIE SHIR VIR 2118 <1IE J11E 2]

“ERIEATIREGHEFGAEERAR"EHEERS

KEEAARKEMEZ SRER X 5K X & EEE SRS BRI kAT 45/ 3 i
125 G — ICEAE T, W T 22U 22 T 9 5 ) 14 R B T, 3¢ 34 a0 Sk ik il 152 i 22 4 M L DX 3 T 9 4 2 e
e R BRI, I JR 22 i 0 ) R 65 ABE 238 0 AT WF 9 B 45 R 0 22 P 0 3 B0V LT 14 4 i XIS, Al R
BTt 7 BRI, X B8 T 3 TR 4 R 11 R (AR B U T R O L B L

CBI7 9 W I T2 2 4 ) AT X T2 45 W0 7E 22 0 AE T T A7 AE 09 W 93 ) 80 RNk A, 480 2022 4F 5 11 1 i
“ZUAE TR TREGE 4 i nl SRR T UG M FE A SC R AR A T K IR AR e

ARRKAESCH FE L FI T

(1) Z 9 AE T 250 0 1 30 5 480 35 A R A 5%

(2) B e S 5 00T Y TR 25 K 40 0 A4

(3) 4 Fg i T RELE M B 22 9 o3 B S BT B

(4)FRIR 548 32 5 J1 R G HLEE 5 2 fif B 56 B 5

(5) W4 W18 5 9 F WA VE N IR B 1 45/ it A MEDF 9T

LA AR SR H O 2021 4E 11 A 15 B, 57 Rk < http://fzjzgexb. ijournals.cen/ (355 i i 2 £ 2 K
YEF N 250 T SEE A2 B ) |, g B85 3R EK 2 FEL TS £ 025— 84285560 1) 84285517,

(B %R % T A2 5 4R) % 5 31
20213 A 128

192



