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Abstract: In order to study the applicable ground motion input analysis model for bridge crossing
fault (BCF), the seismic response of multi-support excitation displacement input model and
acceleration input model of large mass method were calculated respectively with a BCF as an
example, and the applicability of two models and the reasons of model error were discussed. The
results show that displacement input model can consider the influence of permanent ground
displacement on seismic response of structures, and the residual internal force and deformation of
bridge pier of BCF after ground motion can be truly reflected. The displacement input model is
suitable for the multi-support excitation seismic response analysis of BCF. However, without
considering the residual internal force and deformation, the calculation results by acceleration
input model of large mass method can be unreasonable and unsafe. When using the general finite
element software to analyze multi-support excitation of acceleration input model, whether there is
a permanent ground displacement in the displacement time history corresponding to the input

acceleration time history should be checked firstly. If there is permanent ground displacement, it
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is recommended to use the displacement input model to calculate, otherwise it will be possible to

obtain the distortion calculation results.

Key words: multi-support excitation; bridge crossing fault; displacement input model; accelera-

tion input model

0 51 &

it L T 0 W )2 14 O 24 5 A e 6 LA RO A il
IRV » Ry eV 22 1 52 ML DX 45 07 AH G MLV R 4%
B LLAS (7R3 Sh W7 J= 2 LR B it o SR T X 1 5
W A% A S5 o A ) B AT SR A L TR AR PR A b A L2
PR NG AR I T 25 T B =

LRI 0T 25 W J2 A7 22 1) F 5 AR 1 A A 400 36 B
BE AU b1 2 5 0 I BEAT TRESE . Park 00
o A 2 3t 5 v S A 7 IS Y B R R R L 1R
15 20 9 DL RR P RE BEAT 1 20 Bt DA 15 T = 2
V7 2 5 W Dok P 75 A 2 M 7 W L ) L R . Goel
S SN 1 N a2 v R U
o Nt SR 014 1] AL 3BT ¥k . Saiidi S5 LU 5 W
PR I TEXT G2 1 OT T 5 W JZ AR Rk 3l &
B TR SR B AR BT LU
T )2 Tl SR 8 R 1 s SR FH 22 0D i A 93 A T 3
FT T 15 IR 2= A0 0T 45 A L R R R A R R . 2O R
ST NRR T TR Sl A S BT R L % b R R N 4
7 T X 55 IR J2E B G B AR IR AT T BN RS
52

25 T J2 S T A R I V2 L AT A 2l S B
JZ W S B A AN TR AR 2 58 A S 1 e 1Tz Bl
ik o B2 3R FH 22 i S0 i A 2R B e AR AR L T
1 45 F4 MU AR 1 o AE AT S5 44 22 U 23 A i,
T i AL AR i AR TR R O T 3 o i
ABERITE % 28RBS B 52 L s J8 & M vh ) 2 L
FE L DUAEAR 22 STk 53X 2 o BAE 22 05 08 0h
AP EE T PEEAT T B TET A 2 R A
BRI 912 Bl J5 B 3 1 S AR 4 0 AR AR R R L TS
T AR AU g S A Sl g B s B T
LRAPEA LS T T AR L VR A5 4 1 s 5= B A . AE
WEAT 2% JEAT IO 40 23 A A0 LA K Jey i 4 3 Ak
IO F) 22 a5 S A9F 5 P+ R T B A M R Bl I A
ARAL K M TS B 19 17 R 3 72 90 T 0 T LK A
YK A L AS O T BRI 1Y 25 T T B 2 4t 7 Bl
A s DATEAIE ST A 2R 86 88 A AR TR K Bk
T JEE TR R A TR A0 A o Tk — 2RI

DG ARTCLL 1 5 W SR AT G DA 48] 2 B W)=

R BE 1) b 1T 32 Bl R s DAL RS i AR TR R Rk
T JRE iy A R A DAy 3 72 2l i AL 6 BE 23 AT AS [R A
T FIA [vi) 3 52 3 800 T ) 8 A Wi 1 P 3 T
W J2= A7 G ) 3t 7 B e AR

1 F—HMB B EmNEE

SR FH A v ot o B M R R AR R A R A5
e 46 5% A bR R R 43 B ia Bl T g A ol

M, M, Tu, C. C,lu,

[Aﬁa Amm}[ﬁj%an C%}[MJF

K.. K, [u, R,
o ol )le]

A u, AR AR R T S5 E SR S BB 2 1)
T swy, NYEXTARAR R R C RIS R SOR Y R I Bl )
M, C. K 5350 2 Jox i 6 B | BELJE R [ 0 1) 52 R e
H N #r aa,bb.,ab(ba) 43 il F /8 45 14 AE L& A5 A
BB A E M e A IGR, HEM
TESEHE 1 2 0 A0 g ) g % T b 52 O VR
T HIEE R UL R, =05 Ry, S AE FHAE SR AL E R 4h
Jy1e)

W =X O ERS B FF . v LIS 3 ¢ TR A iz 3l 1] &=
u,u,su, 130 7755 # B
M, u, +M,u, +C,u,+Chu, +K,u, +K,u,=0 (2)

TR AR Hh B s AR, U ML, =0, B B ] 75

M, u,+C, u, +K, u,=—K,u, —C,u, 3

3 (3) B Ay 07 FH A2 8 i A5 B 5K i 25 ) i) . )
Bl 3P4 07 62 (30 SR T B 4 B R i L AT
A B0 A R AR o 8 o) R R 4 X7 B I AR

7 B i AR BRUASAGE T — B0 il i A 8 ]
THE— B A B IS T v g5 i ik A TR
ANV AR B BT 4 R R 0 S E L Y B
TA A 2 — o SR figp 235 ) i 78 2 107 1 2L A 5 3l 42 AR AR
PERY TR AL A5 SR AR [ 0 B AR 43 ik AR 43
R LR g AR RS AT AR A5 L 0 B Ay AR R B
B R SR

2 F—HHMAREZIMEEZBAN
il
R K A 3 2 05 R — RO



102 EHAFE TRFR

2016 %

FRJ7 % o A 2 0 i A i SR R AL B B A A2 5 K
A TP BT BT My TR S5 K 3l ) 43 B i, R iR ik
filtiz 3l J7 n] B 29 5, I 78 K i st i 3l 1 Ry (o) LA
0L Atk 1 JF — b 1T 52 Bl L Horp

R (1) =Myu, 4
2 s My Sy 454 B DI 4R v R T R B s, BRI R
JoT e VRl O D

AR iR )

Maz\ Mah u, Caa Cal) l"‘a
[ Gl ol
M, M,,+M, uy G, C,llu,
K. K, u, 0
& xo ]l ] ®
K,. K, u, Mllug
W) BIF, B G

Maai;n _’_Mabl}h +Caa"'la _'_Cabilb +Kaa u, +Kab u, — 0 (6)
Mbaﬁa +Mbhﬁh +M11’}h +Cha"lz\ +Cbhi4h Ky, u, +

Kbbuh :Mllug (7)
B3 (DS R BR L M 4%
Mba '.';n Mhl) u b - Chn i‘a Cbb i‘b
Mt g Gty Gty
My, My " My M,
Ky.u. | Kyu, —n (8)

Mll Mll :
MMyt ool R ES M 1,2.4.5,
6.7 WHSET 0, AT A] 45
w,=1u, (9
i F LA BT IS 5 T R BRI R T
— IR A S BT ER 110" A ~1X10° %, LAkE S
REGEH S BB T & A A 5 JF AR UE T 5
Tt 4 il ALk f o 3 3 O E BR(E . e (9D AT
EAE
u,~u, (10)
WX AORARK G s i TAEA R IT ot — i
R HCAE g Y O S BT A ML, =0, i — A S B AT
CENIRID=EN Yy il
M, u,+C.u,+K, u~—K,u,—C,u, (1)
21D B Ay 1 FH R Jo a5 395 SR A 45 ) il 1z 1) 51
-1 75 A b = CUD T B 43 FR 204 R e B m) 45 3]
e A G AR AE 246 %) 73 18] ) S

3 REFEITRMEIEWAN

3.1 HREIREL

PL1 8 5 S T BT 2 1 3 R R AR S O 5T R
RLESIW R FE R ZAR S 1 W2 0E 0] S A
A A A B W2 E B 1 R, o F,
AT T W )2 J7 ) B b R Bl 4y . SR A SAP2000

Bl HEGEMHEER
Fig. 1 Layout of Bridge and Fault Trend

L5 o M B P S VT BRI 5 g AR SO
2 Bl i AR TR (19 3 PR AT R PRI 9T L TE A o0 Y
R PR P BT L H 2 BRI SOR T = 4 2k 1
FAITAALL L R R R AT 28 TR A A AR ]
KRG IR 6 A~ B 1 B A S EERCAL . I R o AT R
Fi Newmark-8 0k, KPS 8 «=0.5, 2%
B=0.25, itk M Rayleigh BHJEXF 2 ftfiiy A4
TUTH 25 L m] RE 7 AR 1 1R 22 5 I A 20 AT o R R R
BHJE BB KRy 5% .
3.2 MEIEA

b 52 IS SE W W82 A AT T W2 5 1) R B T vh
RO 5 B T W2 Bl R AR T R BRI B £ B s
PRZH K A MBI LS o 38 iz ol A5 i 2 0 0] =2 7
TEVAT T W72 05 1] 52 S0 22 0 0 3 gh R AETT .
DRt AR SC o3 M v LT 1 D B 384T 22 i il 3t 7=
Wi O 3 AT o % W7 J2= AR RS T LA AE S AT
T W02 5 1w W7 JZ 00 52 SR b 7= S A D5 1) AR
B BOAEARSE S o Tl 2 S U 22 70 00 A9 B 7 sl i A
J7 IR T

/|

w| 7|
18 F I lF v 21 3
Y Y Y
7 J= 125 2

B2 MEBAFAETE

Fig.2 Schematic of Ground Motion Input Direction

R Xk H 53 A 25 5 0 A5 B i AR B R B
TN J3E i AL B R 2 AT B P R B A R
PAAR AL 55 7K i 1 A2 4% 19 7 B 52 3l EL Centro 7
AL 5 7K K 3t T A% 1) 4R B M R TCU049 S AR
b2 S - 3R bk 2 b AR AL AT 45
UV DA T

El Centro J fIE S #h3E TCU049 J& X} hf 2 Ffr
iy AABE TR 8y e JEE i e A 57 A SRR 43 S A T 354 P
RS H T g R E I . P 3 (h) FE 4(h) R



%5 BRI B R A — O B N E R AR 103
0.4gr 0.4gr
0.2gf 0.2gf
iz iz
pd 0 b 0
= =
*O.Zg- *O.Zg-
—0.4g5 10 20 30 —04g5 30 60 90
i 8]/ i [8)/s
(a) 1O FE i 2 (a) 1800 7 )% i 2
0.4gr 0.4gr
0.2gF 0.2gr
i i
b 0 b= 0
= =
—0.2g1 —0.2gf
—0.4g5 10 20 30 —0.4g5 30 60 90
f 8]/ B [E)/s
(b) 2%, 380N % B 1 72 (b) 2%, 380N % B 1 2
0.4r 1.5¢
0.2F 1.0F
£ E
B0 B 05f
& &
—0.2F 0
—045 10 20 30 05, 30 60 90
i /s fif /s
(c) 1B afe (c) U'EfI B m 2
0.4r 0.5
0.2F 0
£ £
20 2 —o0.st
& &
—0.2F —1.0F
—045 10 20 30 —13 30 60 90

I [6)/s
(@) 2" 3L B AR
3 El Centro ;i i = 7 Il hin 3 BF B 72 0 40 7% B 72
Fig.3 Acceleration and Displacement Time Histories of

El Centro Wave on Fault Both Sides
A 23531 b P 3 Ca) BT 4 Ca) 7 7% i o B8 ) 7 22
R I B3] XF T 5 7K A H T 1Y
o2 Sl I o SR P St B R 16 A 7 TR T LA L e
FEA R & 70 T JE O 0 A7 4% If A5 2K 2 318 0 5 I 1] il
FEAPAT I B LR AE T

4 HEERRSM

BIR T M+ A SCR K 25 OB N 7 B i B2 37
Fo it P LB i 2 8] AU B 1 1 17 00 37 LAY I
IG5 R O 7 P R R TOU7 7% ) A L. ol T X

I [6)/s
(@) 2" 3"BfL B AR
B 4 TCU049 i i I= P U 0 i BE B 72 70 4oL 7% B 72
Fig.4 Acceleration and Displacement Time Histories of

TCU049 Wave on Fault Both Sides

iy AASERY B SR AR I A 115 45 SRR G AT T el ik
A DR A7 A S0 e o AR 5 22 3R 5 3 B A
TR T B3 AE R 50 B8 i AASERY 1) 254K
4.1 El Centro i§ {E A T W) 45 43 3 32 M iz

1N 2 P AR &R N ) R (5%
UM BE A RS i RABL L. 18 5,6 3 53] Sy 17 8RN
37 BRIV 5 e 0 R B IO AL B AR E K

m2 1Al : 2 M ARERLVE F T 25 B8O
T3 K R ) THU e B2 A % die KABL 8 R 35T L BUIR Y
I3 d KA 15 22 HE IR 7 S50UC Al g o 5 AF X 35 22



104 AHAFE TRFR

2016 %

% 1 El Centro iff 45 #3 3t 35 0m 5z 3% Lk
Tab.1 Comparison of Seismic Responses of

Structure Under El Centro Wave

, AL F iy A | 03 BE g A
iR € k=2 i) 7 2 %40 i i AT i 22
(% iR
B S A /KN 720 743 3.2%
BOR 85 77 /kN 3396 3467 2.1%
1% R4/ (KN« m) | 78 870 80 585 2.2%
BT # /m 0.283 0. 289 2.1%
BT 0.524g 0.533g 1.7%
BOR S 77 /kN 102 921 | 105 607 2. 6%
R BY A1 /kN 25 001 25 766 3.1%
2% BURZ 4 /(KN » m) | 345 573 | 352 264 1.9%
BT % /m 0.303 0.311 2.6%
BTV n 0.967g 0.983g 1.7%
BRI A /KN 521 531 1.9%
BUR BT 1 (kND 4977 4912 —1.3%
3% BURZH /(KN » m) | 108 865 | 111 552 2.5%
BT /m 0.297 0. 305 2.7%
ST o 0.529g 0.536g 1.3%
1001
)
z
=
&
iy
— 1005 10 20 30
i
(a) 14
1501
100
g
> 50
e
2 0
ar
—50
— 100 10 20 30
I [8)/s
(b) 3"

5 El Centro i ] ik Z % Mg 5z 34 bk
Fig. 5 Comparison of Bending Moment Responses of

Pier Bottom Under El Centro Wave
3. 200 5 45 BSOS s AR JIn 3 R M) 7 e A A X 5 22 4
B 2. 6208 1. 7% . HIE S AT, 2 Bl AR AR
FATR 17 550RT 37 B3O8 25 4 ey 1y 80 8 oA 2 30
T K AR SEA — B, B 6 7 7 (1 350 T00 4 % i A
LA A R R
4.2 TCUO049 i 1E AT W 2543 b 7 I iz
R 2HTCUOL P AT 27 g A B AL % 351

iz ¥ /m

7 #/m

—045 10 20 30
i [8/s
() 3"

6 El Centro i TR i # Bt 2 3T Lk
Fig. 6 Comparison of Displacement Time Histories of
Pier Top Under El Centro Wave
R 2 TCU049 i 453 3 7 W Bz % tb
Tab.2 Comparison of Seismic Responses of

Structure Under TCU049 Wave

o e
7 0 U 5 5 MEZA mf;ﬁ" fiad s
B A 71 /&N 1773 1421 |—19.8%
BUR BT 1 /kN 4 436 3572 —19.5%
17 BORA /(KN » m) | 115985 | 93233 | —19.6%
B AS /m 1. 243 0.956 | —23.1%
ST 3 0.533g 0.430g |—19.4%

B S F1 /KN 49 600 51 694 4.2%

BUR BT 47/ kN 10 202 12 156 19.1%
2% BURZ /(KN « m) | 359 316 | 313794 |—12.7%
B RS /m 1.265 0.968 | —23.5%

BT 0 R 0.563g 0.571g 1.4%
Bl 1/ kN 2 180 1660 |—23.9%

BB 1 /kN 6 150 5919 —3.8%

37 BOR A M/ (KN« m) | 157 388 | 154 469 | —1.9%
B ES /m 1.266 0.971 | —23.3%
ST S 0.547g 0.442g |—19.2%

YIOR P T RO R AR e KB . HER 2
AT 55 R Sl A SRR R 2 R A
T80 Y B OSSN g R0 BTV 3 B2 L AL S B KA 22 )
B BR 27 B G5 B 2 A L 60 B i A RS 7
TG 0 0 e KR R A Rl R e AR Y, HAE 2
R e KM R 2235 23. 9%

Kl 7.8 432 TCUO049 BAE T 17 8ok 37 81



B F WA R A — BB R AN R MR R 105

%53
1001
— AR
- - I RE i N AR A
—_ 50—
g
: S g
= 0 i { Y }"-i'?," \
< A0 ey 0
# 1) A%
g —50F : ‘ 'lﬂ
— 1005 10 30 30 30
5 7)/s
() 1%
1501
— RBRARE
reop o MR ABR
g
- S0
2
SR
fr
_50—
— 1005 ' 20 30 ' 50
I 18/s
(b) 3"

7 TCU049 i B ik % %6 Wi 5z Xt bk
Fig.7 Comparison of Bending Moment Responses of

Pier Bottom Under TCU049 Wave

1.0p

it #/m

30 10 20 30 0 30

0.5¢

£ #/m

8 TCU049 i B0 i # K T2 3% bb
Fig.8 Comparison of Displacement Time Histories of

Pier Top Under TCU049 Wave
PR BT 25 R i o7 P 5 T 07 3% IR R LA . A5 g g i
AW Z 5 S Z .2 P ABLRAE R 17 soR 37
SR SV 25 R ) IO A TOUA7 8% A P DR/ N T il AR T
WHEEA—Z, W= 58305 088 S AL L 9 25 4 1
O 1) AN ) 77 1) i 25 4R 30 1 485 A2 8 o B D 9 B 19
o A SR IR 7 - M AR B 4l RS AF TR BR AR IS R AL
P o T J3E iy A TR A DB T2 i 0 i 2R W L A A%

M SO A% Vs D B 3 1t 47 B 9IR % » Hh AR B 45 RS AR TE
MW SE-TF 0,
4.3 2TMWANRBEEAES T

H1 LA B R TR R 1 5% sh i AT B S 45 ST 15
FILLF 4598 -

(I E DA B b 78 3 CR A 8 7K K b 1 17 8 ) AR
Shy i A K 5 T T R S 0 A 4 A s R S 43 BT RS 7
T i AR 0 S0 A T o R i AR Jr £ 3
(18 25 ) ) 07 R | A AR — 0, BOME IR R R L B
AR R ZEA Ry 3.2 %6 6 TR FRG BE/NF 5 %
MER . WK, 2 Py 3435 FF 5 0 R 3h 1
1 22 A 0l b R Y AT

(21 AL 55 K A Hi 7% Bl 1R R i A% 5
JE TR R AT 45 b 7R ) IO 43 BT R A7 B B A L
S R R S T i AASE R T A5 B 1) 45 ) i AR
b A R oy U A7 TE B e . VR i AR R
] 2 DR )2 A 8 5 B0 i A b THT 67 A% X 45 4 b 7 i)
L 45 o B A8 L S R B2 I J2 AT R A b T 0 Bl 2
WG B BURAT 1 5% A 1 RS T 795 6 15 I J2 A
PREARFAET L 3E T 15 02 MR T2 1 22 500l v
GYHT . T i AR R X TGS 2 R T AR BN
oL R N B =
4.4 KXREZMEEHANEIRZRESHF

F R 0 k2 SR 235 440 2l o e g Y- Ay R I S
b AR AL RV B K T A 1 M AR B A B X
R BE TN B Caa ) o H AR AT Ay 3 3o 3 K A B
Cu) SRR EE R MR B [0 (1D . 596 K & 4
LT 3 55 5 R 2 (11) v iy 29 2542 45 B4R
B 507 8% i A B AL 25 4 3 g oF iy R R (3) —
o R P kAR T B M AR o
B w,=u, W15 IT AR S S0 A% o Ry 1 AR
LM IR AR KA A &,

F 9 R A B sk AT A B B9 EL Centro i 43 51
FE 2 Rl ABERL R 5 IE A S0 17 B0 37 BUMUR
PEASHERE . 9 RT, 2 Fl i AR D A B8ORS 07 A%
Ih 2 A AR (] L K 2 iy AASE R 53 T 45 1 9 0 g
JO7 AR TA) o X T R A 5 7 AR i THT A3 RS A i RS B
Rt ek oy AR AE w, =, iR RS
A P 3 o 7 P SR 7 R R ST s i AU 1)
Jon 5 b A 8 BN AR o B AR B L X 5 Sk [12]
FRFF 78 4538 — 5.

SR S Xt 40 25 AT 7K R Hi T 437 % 1 1l 7% 3 % —
ZES IR — 2 IE . B 10 A B A A Ml T S 1Y
TCUO049 P43 1E 2 Fl i AR R 3155 BT 43 21 1



106 AHAFE TRFR

2016 4

{7 #/m

7 #/m

—045 10 20 30
i [/s
(b) 3%

9 El Centro i B[R AL # BT 12
Fig.9 Displacement Time Histories of Pier

Bottom Under El Centro Wave

I 1/s
B 10 TCU049 i 3 ik i 7% Bt 2

Fig. 10 Displacement Time Histories of Pier

Bottom Under TCU049 Wave

17 B0 37 SR 2 RS I A . i &) 10 ml AL, 2 Fb dgg
ST I S50 62 8% I T2 A7 A6 # 8L 2 A {HL7E W
JZHEEh)E 2 T AR R G A2 1l A ) L OR o ik
L PG i ATE Hh T T IR B A O 6 A I AR Y A
N /N TR 25 = Q8 LY 2 R SR A 2
IR T 0.k 2 Bl A KRS58 B 4 19 PN 0 e
FAAEZE S

i BRI Hral A0 R 458 - R R B

R JRE fiir A IR, 5 K i THT A2 B 114 5= Sl Ul i
AT VHEE I 25 A4 Wi 0 1R 22 I AN KB i A B 51
[ T2 T SAP2000 A7 FRIT o M 9 1F N B 5 A
JF A 2% P K A T 88 1 1 00 7E w, =, BUE
R i A FR 8 25 1 K K b T A2 A% T . B AR B
SEREMENFET 0,

BT BRI AT A8 12 3 A BRGSO
A T T R o AR TR 22 Dl 3 A B O S o UL
N HY T JRE P R A7 R AR 2 » 8 DA XS L 4 467 8% 1)
FEJE A AFAE K A LT LR o 57 A7 75 K A T %
I S TSk Ay 7 7% i AR R R AT TSR L A DK AT REAS
EZIP NN R

5 & i&

CITEXS 85 1B 2= 7 B 247 A — b 20 A ik A3z
o Hi AT AT 25 FE W7 2 i 2l 5 S50 7 A e 07 A% 36f
245 ) b 72 TR IO ) 2 T BE 06 LS S A 5 T 2 AT SR A
Wi IE B 25 A B R A B AR N S L A
A LB H AL & T IR = A 5 9 AR — BOEU
Wi JO7 73T o 03 i A TR G 1 25 L T RiE
HAGHAME AL 2RI AATR .

(2) A1z il A A BRGS0 2R AT e i
AT Z g o3 M I L 56 X 0L A B o
IR R AT BE AR 23+ B KT 0L 19 2 3% I e 2 75 A7 7
IKAMBTE LS o 7 A7 A5 K K 0 T 7 7% DU 0 0h
(A i AL IEAT TH 5 75 UPKE AT REAS 21 2k A9 T
R

S % ik :
References:

[1] PARK S W,GHASEMI H,SHEN J,et al. Simulation
of the Seismic Performance of the Bolu Viaduct Sub-
jected to Near-fault Ground Motions[ ] ]. Earthquake
Engineering &. Structural Dynamics, 2004, 33 (13) .
1249-1270.

[2] UCAK A, MAVROEIDIS G P, TSOPELAS P. The
Response of the Seismically Isolated Bolu Viaduct
Subjected to Fault Crossing [ C]//LESHKO B 7],
MCHUGH ]. Structures Congress 2013: Bridging
Your Passion with Your Profession. Reston: ASCE,
2013:817-826.

[ 3] GOEL R K,CHOPRA A K. Linear Analysis of Ordi-
nary Bridges Crossing Fault-rupture Zones[]]. Jour-
nal of Bridge Engineering,2009,14(3):203-215.

[4] GOEL R,QU B, TURES J.et al. Validation of Fault

Rupture-response Spectrum Analysis Method for



%59 B0 AT IS EAR R A — SOHR A S T R 107
Curved Bridges Crossing Strike-slip Fault Rupture YANG Qing-shan, LIU Wen-hua, TIAN Yu-ji. Re-
Zones [ ] ]. Journal of Bridge Engineering, 2014, 19 sponse Analysis of National Stadium Under Specially
(5):644-651. Variable Earthquake Ground Motions[ J]. China Civil

[ 5] SAIIDI M S, VOSOOGHI A, CHOI H, et al. Shake Engineering Journal,2008,41(2) :35-41.

Table Studies and Analysis of a Two-span RC Bridge (127 % 8B 5 B E K. RIS 25 £ S E N i
Model Subjected to a Fault Rupture[]]. Journal of BT ], BB R B ARBF 2R, 2015,
Bridge Engineering,2014,19(8) :182-190. 43(1) :8-15.

L6 #Was.Z=gd. W2 MR g %t b iR B 32 b 72 ) Bz 1) LUO Chao, LOU Meng-lin, GUI Guo-ging. Compari-
WLl Bk AR, 2015,43(8) son for Calculation Methods of Longspan Structure
1144-1152. Under Multi-support Seismic Excitation[ ] ]. Journal
YANG Huai-yu, LI Jian-zhong. Response Analysis of of Tongji University: Natural Science,2015,43(1):8-
Seismic Isolated Bridge Under Influence of Fault- 15.
crossing Groundmotions [ J]. Journal of Tongji Uni- [13] FRER.Z/NE G M, 5. 458 1 52 Ve T 26 IR
versity: Natural Science,2015,43(8):1144-1152. Jal B R J HCSE R ()], #3045 M £ 4k . 2010, 31 (3%

L70 B0, Ewie. 2w 25 W72 MR me 300 i R 2):82-88.

WEE K Pt 2 ik & e it (). 28 8% 22 Bl 4%, 2014, 31 ZHOU Guo-liang, LI Xiao-jun, YU Tian,et al. Appli-
(10) :51-57. cability Research on Base Excitation Models Used in
HUI Ying-xin, WANG Ke-hai, LI Chong. Study of Structural Seismic Response Analysis[ J]. Journal of
Seismic Damage and Seismic Conceptual Design of Building Structures,2010,31(S2) :82-88.

Bridges Across Fault Surface Rupture Zones[ J]. Jour- [14] CHOPRA A K. Dynamic of Structures: Theory and
nal of Highway and Transportation Research and De- Applications to Earthquake Engineering[ M ]. 3rd ed.
velopment,2014,31(10) :51-57. Upper Saddle River:Prentice Hall.2007.

(8] BWH. £ ruife. 3T 2 fUBUR 0 i AR R 1) 25 7 (151  HER. G P il HhsR HTE 338 2 7R T T 45 b 52 I 1 43
AR R Sl AT IELT ). AR KR R A AR M AI[T]. T J)2%.2005,22(5) :170-174
B2 .2015,45(3) :557-562. TIAN Yu-ji, YANG Qing-shan. Analysis Models and
HUI Ying-xin, WANG Ke-hai. Earthquake Motion Methods for Structural Seismic Responses[]]. Engi-
Input Method for Bridges Crossing Fault Based on neering Mechanics,2005,22(5) :170-174.,
Multi-support Excitation Displacement Input Model [16] LEGER P,IDE I M,PAULTRE P. Multiple-support
[J]. Journal of Southeast University: Natural Science Seismic Analysis of Large Structures[]J]. Computers &
Edition,2015,45(3) :557-562. Structures,1990,36(6) :1153-1158.

L9 MuWHr. £oii. R W, 5. 85 W72 BF 38 5w i [17] SOMERVILLE P G,SMITH N F, GRAVES R W,
B B4 BRES M BE AR 9T (1. #2305 op i, 2015, 34 et al. Modification of Empirical Strong Ground Mo-
(13):6-11,17. tion Attenuation Relations to Include the Amplitude
HUI Ying-xin. WANG Ke-hai, WU Gang, et al. Seis- and Duration Effects of Rupture Directivity[ J]. Seis-
mic Responses of Bridges Crossing Faults and Their mological Research Letters,1997,68(1):199-222.
Best Crossing Angles [ J]. Journal of Vibration and [18] PARK S W,GHASEMI H,SHEN J,et al. Simulation
Shock,2015,34(13) :6-11,17. of the Seismic Performance of the Bolu Viaduct Sub-

[10] MPEZF,.Z2ZH 1 F. WK KFEZ S 241 jected to Near-fault Ground Motions[ J]. Earthquake
MR By N AT L)L R 3 5 whdy, 2009, 28(9) . Engineering & Structural Dynamics, 2004, 33 (13);
204-209,224. 1249-1270.

LIU Guo-huan, LI Hong-nan, TIAN Li. Response [19] FWE IS . HeA .5 B TR0 iR

Analysis of Jiujiang Yangtze River Highway Bridge EAMEFLREFIED] METRES THEIR.

Under Spatially Variable Earthquake Ground Motions 2009,29(6) :1-12.

[J]. Journal of Vibration and Shock,2009,28(9) :204- YU Hai-ying,JIANG Wen-xiang, XIE Quan-cai,et al.

209,224, Baseline Correction of Digital Strong-motion Records
[11] Bl CE HER BEERETESES SEER in Near-field[ J]. Journal of Earthquake Engineering

TR ER N A )] 2R TR 2. 2008.41(2) .
35-41.

and Engineering Vibration,2009,29(6) :1-12.



