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Abstract: In order to study the influence of long-period ground motion on seismic response of long
span bridges, some long-period ground motions and conventional ground motions were selected,
and the comparative analysis on spectral characteristics of these motions were carried out. A long
span cable-stayed bridge was taken as an example to analyze the seismic response of the bridge
under two types of ground motions by using nonlinear time-history method. Elastic connection
device and fluid viscous damper were used to mitigate the seismic response of the bridge under
two types of the ground motions. In addition, the effects of the two kinds of devices were
analyzed. The results show that long period ground motions have great influence on seismic
response of the bridge. Elastic connection device has lower efficiency and will introduce more
seismic force into the bridge under long-period ground motion. While, the effect of fluid viscous
damper is broad-spectrum, that is, it has wonderful and stable effect under both long-period
ground motion and conventional ground motion with proper damping parameters.
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Tab.1 Basic Characteristics of Seismic Waves
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Fig. 1 Acceleration Time-history Curves of Seismic Waves
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Fig.2 Fourier Amplitude Spectrums of Seismic Waves
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Fig.3 Acceleration and Displacement Response

Spectrums of Seismic Waves
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Fig. 4 Finite Element Model of Cable-stayed Bridge
BT B FROCHERL X 454l BEAT AL 25 70 A L 46
RN 2P 7R o B35 o A 45 28R AT L %N ) — B
x4 EIRWNWE

Tab.4 Force Response at Foot of Tower

2015 %
2 EESSWER
Tab.2 Modal Analysis Results
(1978 W% /Hz JAW /s I 0 34
1 0.066 69 14.99 FRYHH
2 0.110 34 9.06 F2 7 — B 1E X R
3 0.189 70 5.27 F2 9 — [ 1F X B I
4 0.234 39 4.27 32— B X R 2
5 0.241 93 4.13 ER ANk
6 0.243 30 4.11 F2 5 ril [ ] 0 2
7 0.295 84 3.38 32— W v R A
8 0.303 90 3.29 F R IR A
9 0.366 33 2.73 T3 By IR R
10 0.413 39 2.42 P B X AR R

PRALH ERYNER, F K 14. 99 s, F R — B f
B 2SR B I A3 AR ] T 9. 06 s A5 27 s KR EE Y
1S Rk 2] T 4011 s, PRBE IR RR R SR K
JR S

3 S5 N R 53 A

SRR SR AT I AR S M 2 JEH R S E T
AL R A S B Lo N i AN 3.4 B .
®3 LB

Tab.3 Displacement Response cm
HE ) N JGASE 1 432 %% AR 1 (0275
pyiil] b2y 7 Sy I 5
S gl AL 55.58 | 48.89 45.98 63.82
i E Bh Taft J 30. 58 26.07 39.12 67.31
K JH 4 [iE-3 74.39 64.32 60.02 | 119.75
MREZ | MO 99. 71 85. 96 98.39 | 174.93

. AT 1) A 18]
R F 2T Hh R — —
fih )1/ MN 35 J3/MN 4/ (MN » m) )3 /MN 35 J3/MN T4/ (MN « m)
) AN 10. 4 25.6 1610.1 172.1 67.5 2 370.0
-3 b 7% 5 -
Taft I 4.7 31.2 1130.0 181. 4 88.9 3070.4
] VG 22 11.5 11.8 1670.2 169.7 61.6 2130.7
A 191 3t 52 2l
T NECE 14.8 17.5 2 200. 0 340.5 107. 4 3 630. 6

I 40 RS %P4 0B 53 B 45 5

COLER AR PR 3 BRI St
LA M 5 01290 5.5 LM WA T
4

(2 S 1 190 0 72 0 e 00 5y 930 4
FEAN I 2890~ 36.% . L 1 JAL 9 X Bt HE i FE R
I LR 556 40 M Y90 O 35 0 B A
SR F 00 A A A T — P o K
A B0 (I AR 385 0013 1

ERESOERE Nl Palinh A TR NIFEE
4 ARBEH R

o TR ES AR R 1R OD IR &R B R
VBB PR L S B0 v 1) M 7R L A T IV AR AR
oy K A SRR MV A S 508 B G T IR I 2 4
I o a0 20T 9 ) 300 R U T AR AT T S G 1) 32 A
IO o AP AL 4 o it T A R R
CUR R TRUAR IS 5236 5 40 0 0 i 3R 35 ) B IR R i



%14

AE AR, KR B R S AE R T KI5 AR R AR e AT 93

BELJE 5 P A 25 AR Sk BN T I8 R /N S0 D A
R S BT T 0 b 7R I R S M AR D R T 2
YN 1] Yok R 2 I DR R .
4.1 HEEERE

S 3 4 2B 2 AR 3 A I T A B AL B i
BHLJE 72 25 88 B 2 AT R TR AR M S e | R B 4 o
Fo H A A R s B R R A ) B AR O 4 v 4
i O 0 AR S TR A 1) B 3 S R P L . SRk
BB Z M) F R RN LR w 21 o
. Bp

F=Ku [@D)

A K Ry s i B NI

ARSCHE BT M EENIE K=0,2.5,5,10,
25,50,75,100,150,200 MN « m~' 3 10 /> %5 2% ik
PR G K=0 B R A 15 9801 3% 5 256 8 1) i 45
PR Z) S WFSE 2 2 Ml 2 I Rl T i O 4 2 B P U
R

TE 2 JEHb B PR N L v S FE NI EE KX K %
Ao AHRL AT 52 i (57 4 R DI 25 4R 1) 52 ) L&) 5,6

200
160 — AT
g NS
& 120F
2= sof
4O TT——0nun Tt
0 ! L L !
50 100 150 200

K/(MN +m™)

5 RmMBERAEKHELRE
Fig.5 Displacement of Beam End Versus Stiffness K
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Fig. 6 Bending Moment at Base of Tower Versus Stiffness K
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