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Influence of Different Dampers on Transverse Seismic
Performance of Continuous Beam Bridges

XIANG Changsheng ,ZHAO Jing

(School of Civil Engineering, Lanzhou University of Technology,Lanzhou,China,730050)

Abstract ; The purpose of this paper is to explore seismic performance of existing continuous girder
bridges under transverse seismic action. The influence of different dampers on the seismic
performance of the bridge structure is compared and analyzed. The OpenSees software was used to
establish a 3D model,and nonlinear time history analysis was used to analyze a typical continuous
girder bridge with displacement as damage index. The results show that under the action of
earthquakes, different dampers have different effects on the seismic performance of continuous
beam bridges. Setting dampers can reduce the maximum relative displacement between pier and
main girder by 89% to 95% ,and does not significantly improve the displacement response of the
top of the bridge pier, which can effectively improve the seismic performance of the bridge
structure. For the examples in this article, it is recommended to set the damping index of the
viscous damper to 0. 6 and the damping coefficient to 3 000 (kN -s)/m;the yield force of the X-
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shaped steel damper to 15% normal pressure and the yield displacement to 0. 05 m;the friction of

the damper is set to 10% normal pressure. the damper is able to perform optimally.

Key words; laminated rubber bearing; concrete shear key; viscous damper; X-shaped steel

dampers ; friction damp
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Table 1 Seismic waves

Fe HUEAR eI B PGA/g
No. 1 Kern County Taft Lincoln School 7.3 0.16

No.2  Humbolt Bay Ferndale City Hall 5.8 0.04

No.3  San Fernando Via Tejon PV 6.6 0.03
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Table 2 The simplified model parameters of the
shear key

SR fufs IRBERTTER A9 DT

F/KN  A/mm  fH V./kN 8 V/kN
1 795 3.8 590 642
2 1232 14.6 590 642
3 642 31.3 590 642
4 0 37.6 590 642
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Fig.3 Displacement response of viscous dampers
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Fig. 4 The relation between force and displacement of energy dissipation device( viscous dampers)
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Fig. 5 Displacement response of X-shaped steel dampers
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Fig. 6 The relation between force and displacement of energy dissipation device( X-shaped steel dampers )



108

Tk B SRR 2 g R (A SR RS R

%38 &

Hi1El 6 Al R Bk - PP T B
FERERE T , R Z W] A S KRS (RS i 4 R
AORL RS R, L PR SE R BT O T
X AR A IR 2 0. 04 m Ze A, Rk E
SRR RS AR, X BHE # AR A Jit ik, PR ke i
P s A AR S SR 9 62 3% R T i 5 18 s 62 7%
{H, SRR TR S ECR I

010
He2 XF BN B o
008 | 1 [ L
— =
g8 L
3\& 0.06
ﬁ
‘§ 0.04
I _//,_ |
op | AR
0 5 0 15 20 25 3
(F/N)/%
()BT RN

3.3 EEMEREHIRSBHSF

FEYERHJC a8 BRI 1 F, X BHJE 75 i s
RAERERZ AR I, N [ 1) Je Al I 2 5 B0 4
MM B FRRARKM 2, BT 4T
FITBEfy 3 2k BRI R AT, 25 AL RS IR L,
N, A S e i A 32 1l i) e

010 JX
008 |
g i
& 006
ﬁ
fl
W 004 f BUHRE
002} \
0 5 10 15 20 25 30
(F/N)I%
(OB TR KA AL

B 7 EEAFERHE SR EE R AL RS M 1

Fig.7 Displacement response of friction dampers

FTIET 7 7T, B TR 45 BELJE 4% FE 452 00 1Y
BRI 6 3% 5 5K 32 W 48 i (o St
IR ), 3G fe A XA 8 32 il /) (S e it
P50 %) o 24 PE BERH JE % 1Y E 4 O AR
10% Ny ~20% N I, S50 FE Wi 107 9 8 1
K5 2B RE JE 2% 10 i IR F17E 5% N, ~ 15%
N B 038 22 18] 04 doe R AR 7 6 e M e R
WA SCrh S, 4 BE 42 RELJE A 1Y BE 452 7 10%
Ny BEINE] 15% N, 1 80000 R A 8 3 4

FRAEL, S SO BUME LU = r9 45473 , IR s
BESERHJE A5 Y BE S 10 B0 10% N, 9 EL, K]
8 Z5 T 1E No. 3 MR EAR T , 6 EE 45 R
JEARITAERER B T SRR

HT1E] 8 I 1 JRBE L PHHROR T A
FERERE A1, I O B R 70 T B8 5 B2 42 KH.
Jef KA T B B 10T B ;SRR B AL A
R F A SR 1 i S SRR A, Ak T Rk

1200 600 [
1000 F 400 -
800 | 200 | i 0 F
z = =
R 600 ¢ 2 of g 0
o m =l
= 400} &= 200 | ™30
200 —400 | —60
. . . 600 T —— S S
0 001 002 003 004 -6 4 2 0 2 4 6 -6 4 2 0 2 4 6
BB AN B /m BB AN B /mm BN B /mm
()RR (bFLE 5% ()X B
B8 #FEREZCE NI SN HCR (BEEIEH)

Fig. 8 Relation between force and displacement of energy dissipation device( friction dampers )
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Fig.9 The comparison results of structure displacement responses
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