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Effect of friction pendulum bearings on vibration damping of

concrete-filled steel tubular arch bridge
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Abstract; The effect of friction pendulum vibration isolation and damping bearings on the vibration

damping of simply supported arch structure of a rigid concrete-filled steel tubular arch bridge was an-

alysed. The arch bridge has a span of 120 m with flexible column lower bearing. Finite element

model MIDAS was employed to simulate the multidimensional artificial seismic wave input to investi-

gate the damping effect of the friction pendulum bearing system. The results indicate that the friction

pendulum bearing system is effective in the vibration damping of the large span concrete filled steel

tubular arch bridge.
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VR EE 1 (concrete-filled steel tube, CFST)
BN N AR EE LSRR PR —Fh, X5
SEAEME T IR BE T IR BE 2 B T AR ) R
ZAE R R R K, IR EE R AE 3 AU B
W T, IR TR AR PR R RE

TR T T HEAT 0 el e R A AP L R
20 22 90 AEAATFIG . B 5 I & i, A 30
Z AN TR e L HA S AR ER O A 200 m, DAAE

Wi HiY . 2016 -01 — 15

AR R0V Hhy T M s P, i e [ S A A
e A X, HOR S B4 R B L BE IR R Lt
AR SS T HE ™ o B K5 BE A TR B - L A
AP AHSC R BIEIF S B £, HRTR
2K F IR — Sl 154 A MR B A AT o
M AR 2 2R 5 SEBREA R R AR . A0z
FIA BROCHRP AL, 22 4 N T3 52 i AT T E
BIERGNS CFST U AIBRACR o

B—AEETA: WIE = (1988 - ) 2o ARE A A B Wt BEE 07 1) - g TR



H1

W7, SF BRSSO BV TR BE U h BURBCR I 21

1 EEEXEERNE

1.1 BRI EEE IT

SR HURR I | EE SRR R R EOR AR
Mo THIAR BRI, (A5 R ) 4R sl FRL DT R S A X
REAT R T T 3t 5 A 7 o e 4 ) o 38
T R AR A JB2 b ik /] 235 ) 1) Xl 7 3 ) S
I, BRI AR VR . O H, A5k iz
Sl R A JEEE 45 S A 1) 30 3l T A B 22 A KE
HBEE BHL Ty AR — o0 e /R I g i, A
T AR SR 11 T O R R0 o R 4 48 o 7 S
JREZRE R AE AN A R (Y B R O R ORI HLRR
Ja ST A A B AR G A
1.2 T{EFEE

RS A5 AL P TR B R A AT I R RS S
VR Z , F R 1A ZR 7 B ) [l p RO TH AE
FEDRIT ARE S, LAIK 3 3 52 30T B R 3 5 0
WS E K

AR Rl Sy B AR B RR A5 -

E, = E; +E) +Eq (1)
THABIE 454«
E,=E,+E, +E, +E, (2)

XD (), B, SRR KA I A S5 R 1 420
AEHE; £y D9 LH M X i S0 I RE R, f 5 2%
TR BIRE LIARE s By I HIRA B B e ¥ 73 41K0H
MIRERE(<5% ) 5 Es N FEM PR BT AZIE L 2
B PRI A RER 5 £y BRI R RER

M (D) B R GRS, 5=
BARERER E, BORI, Ey K/ (AR A
), B R BRI U £y | B B{EAHY
LA LR B I AL RERD £, 9(E 2 —
RE M, AERURT O B RUEARK, e R 45 oA i E
PRAS AL AR F AL 7 A2 AR TE AT B = P A
o AHXFFI(2) KL, FIFEEOE £, 2 AT,
BESEBORE B ot AT BRIRZS , RER -y A i 72
AEHE £, #RBLIHAE, 72 ICSS £y L Es BIBERDRE R
BB/ AR AT DL S AR B 5 R R R S 4
FE T SRR, i m] RS G T 45 4 X b 7 7Y B
(B, —0) MRS H e AR i e 42

2 REERSSHHE

LERRERI RS B0 120 m B 520 31 m, 4t
N 24 m KBS LR 1/5 1T AR U TR B

Wro PIHERDZ B 08 4 TE XS FRA> A K" BIL
L BETBCE — T8 " BB 25 O TSR R
FOHF i1 28 O TR A 2, B 1D AR 5 — ) i 42 1] 3¢
AY RN H I HABGE T NIPE, By
W J3E TC RO, S80TEG 78 42 Ay [ 24 o AU 4 1) 1) S e
Y30 FETAR ) A A5 0 B S S e . HS e 2
RO - S ATRIEE 3 490 kN/m, {3 # 1 J3E 450 1% it
FESE AR 0. 05, {7 Bkt 2 A0 RN R 482 25 4 0. 03,
FEB R B SR 20, ER M R 42 1,35 mo
IR AR A BRI N 1

——

1 HHHRTHEER

Fig.1 Finite element model of concrete filled steel

tubular arch bridge with a span of 120 m

H T RS 4 A L A N 8] 55 25 )b BAT AN 2
P, SRR 45 ) 7 A i Rl R 0 Y — Fif b 72
WA DT 1R S 2R Y, [ N i 2 22 38 4L X
R R AT TR MIPT ST, BN A
N, WERE B I AN DU BLSE Y 3 R s 4 5
I N T EEAL R o T AN TR Ok [
MRS . XA T HIRR PRI 2 0.2 g, M
R RE A 40 s, HFRICR 2 4E— B 7
AHEATHIA B AT, BT 1] 1 HURR P R BOR R
ARSI 11 0. 65 4

3 HAREXTEE S

3.1 FEEHMIRESHARERIT LS

b 7 U8 1 A 5 ) B B LB DG R T A
RN RN IR AR AT S5 o RIS AR
W U /N Uk B ] S8 A, I B T ek A AR 4 4t
FEEE T T [ 45 (A A A R A TR S v AT . R
12 i 45 P AR 235 W T B A 3 5 L 10 o

T 1Al S ECh 1 B AR R ) 4
7 0.229 8, JUR BRI A R 0. 205 8, J R A
10.4% {580k 5 BHEGE RN 11. 9% , B 5ch
10 IR R A 13.42% 52 e sl s A 70 A o
T AT 2R O Gt 0 /0N, L/ 1 i S B A 5 14
ST a8 1 ok R U A T PR S R B TR



Y

22 e TR

HO
4k
¥
i

et %14 %

T, B B AR I8N A AR
®1 REMMERENITMESR

Tab.1 The first 10 order frequencies of the original arch bridge model and the friction

pendulum vibration damping model
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Fig.2 1st order frequency vibration mode of the

original bridge model
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Fig.3 1st order frequency vibration mode of the

friction pendulum vibration damping model

A %o H DA TR 5 e T — - iR Y [ ] LA
A, P B A D], PRI PR EAS R R, 15 T X
T B R U ACR A . At — ik

FREAICRANE I = 7 4 i TR Dl A T i R [
WAL

REHEHmEREE
Fig.4 7th order frequency vibration mode of the

original bridge model
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Fig.5 7th order frequency vibration mode of the

friction pendulum vibration damping model
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Tab.2 Comparison of internal force between the original bridge model and the friction

pendulum vibration damping model
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