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Abstract: Earthquake is a natural disaster phenomenon. The low-tower cable-stayed bridge, for
its good mechanical and aesthetic performance, has been widely used in recent years. Therefore,
seismic design is very important for low-tower cable-stayed bridges. The friction pendulum sys-
tem can separate the superstructure from the substructure of bridge, thus extending the natural
vibration period and friction energy dissipation of the structure, reducing and dissipating the en-
ergy transferred to the superstructure of the bridge. In this paper, the low-tower cable-stayed
bridge in Jintan Yellow River Bridge of Jingyuan was taken as the analysis model, and the fric-
tion pendulum bearing was used to study the seismic isolation effect of the pier body of low-tow-
er cable-stayed bridge. Different seismic waves were input to test the damping effect of the fric-
tion pendulum system by using the Midas finite element software. The analysis results showed

that the application of friction pendulum bearing system in low-tower cable-stayed bridge is ef-

I 5 B #A:2019-08-27

ESWMAB WK AKRISE (52068041

FE—EFE N Z L1991 —) B H I RN BB 5 A 587 1] I HF R 5 BRI TR . E-mail: 774072742@qq.com,
BEEE FHREAI69—) B v A BB R T AR TR . E-mail: 1165251533@qq.com,



214 WO TR ¥

2021 4%

fective.

Keywords: low-tower cable-stayed bridge; friction pendulum bearing; seismic wave; damping

effect

0 3

MR — A AR KE G, 45 N ok 1 R K
AR HRAE b 52 1A N 28 B 48 % 3 iy K AR,
TR e b R A R R T B R A IR A TR
PRI b A2 2 4 TR 45 A 0 AR T D B O kL A
LA 7 1 s 0 20 e SR 1 b R A IS 5 g X e B
/LR S R SRS el AN R TR 2R & S
R SR AIRBR B, RS BRI A & R AR 1) 32 T 1
B 5 LM BE , I AR A5 21z I, BE 45 42 0 b
R S R BT e LR S R A A A B, A
77 9IE < 235 ¥4 114 1 3 7 U0 R B8 J52 R i AL B SR o5 KK i FE
A% 3B B 2 1 45 7 Y g

SCHRL2 BRI T 4500 7% S 0y 5 Hi i e 53
eI T AR PR T, SCHRE3 ] R Z AT T #F
PYURMIT R SPURMERIEAR . SCk[4-5] R Z W
9% 1 PR AR LS AR A B2 R i I S SR B 00 0 )
Pt P A ] . SCERL6 T8 58 1 B R iR it ay B
WHIE., CEL7-81WFE T R R B H AR LR,
0 38 AR S e BEL AR S AR L A S AR S LA
T PR A 45 O R S AR L X T LA B R AR A A oA
FFRAMFIT . e X &L AR 0 0= 0 58 45 5, SOk
(9 12R FH R Rz 3 vk X R R K FIATR SR AT 1 b 7 B I 4
B FEBRSE T AT I RON 19 52 . SCiEk[ 10 148 x4}
P AT b 7 I A 1 0 S AR L 3R WA T 1Y M iR R
XoF HG AT AT 445 SR 3¢ B AT I 5007 19 5% W 5 R R 1 45
Fa TR 20 b 72 00 1) A 4 R A O . SCRL L 14 1
PR I Zayas 16 1985 FEFF R ok, HEA R
B 1 B B Ak R T L T AR PR B AR H A AR L AR R AE
FERE] T IZ R AT a7 KA R T
DR B MR A 4 S TR

g5 IR B AL IR BIF A DA SR AR S
JAE T AT % 0L H 08 0t 5 R AR 22, (H 2 78 B8 35 BT
JEE 45 458 X0 S JE 118 U R AR R A 5 AR 2D, DR X B 4y
T IS 4 8 3 S A ) R AR A AR A B, AR SC L
S 178 4 W B A R AF (100 +1684-100) m Ky il , 3 1t
B A3 A PR 1 R 5243 X S e A 5 B RHRLATR v B U

il 1

1 EZEZREXZEH N A

1.1 EEBEXZEET

JEE 458 12 I 7 S JE SR O — TRl B0 R A 0 R B AR
K £ ,1985 £ 1 22 [E ) Dr. Victor Zayas B SeH2H
T HEA R0 TAEME B, B NS 23 3517 T8
WARIBESE, JF C ol B T 52 br TR b, FPS
e 7 S e R IS 34 S 1 ) i 40 R S < 45 AL ) Y
I 2l Al 1 g 3 0 /D 45 4 i R 2 b 2R A T 5 1 R
MR EL N . WeAb i a] LRI ] FPS ¥ 2l 1 5 i B
2Z [B) B JEE 45k 15 3] JH FE AR Re B L 8D b AR ) A
M H B, FPS BEHE T 3 BR 52 19 J7 2538 MR i T
f B 52 b AR S A i B 5 R B — T T 3
bR R GE R AR RSN i B RIS E M L A = AT
REMPTFHLEE S, HAl, FPS FE #2152 O 78 F A 5%
AR T R AR SE L SR ] FPS JE
PRI RE RS S C s goE e
1.2 EEEXZEI(ERE

255 235 ) v ) e R SR AR | S R 3 A 20
WK R S5 Y E Kk 0] & A iz Bl i o A v, B 54
2 S A 1) I 2y T RN 3 B 2 ) 4 2 R R T ke IR T
— AR 43 b ZR A FH A g 1 DA T R AT M AR ) IR AR
S H T AR BE A& 1 7 A FH R R R AR B 1
i 1] AR P SF T R b R U Y g A BB B, DL IR B b AR )
X A 5 I U5 A TR A SR 1Y TR K
AE 7 e it AR L3 AR BR TR — R
I SRR R R 2 oh, ik B R e E
P AL RE LA B AR - R i R
2 I,

H1 #3EprtkmE

Fig.1 Pendulum principle
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Fig.3 Layout of pier bearings of the low-tower cable-stayed bridge in Jintan Yellow River Bridge of Jingyuan
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Fig.4 Finite element model of the low-tower cable-stayed

bridge in Jintan Yellow River Bridge of Jingyuan
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Table 1 The first twenty natural frequencies of vibration-absorbing structures and original structures

AR/ He A S A/ He A S
VBl 5 45 ) /s VBl 5 45 JFA5 K /s

1 0.555 1 1.011 1 0.812 11 2.736 5 3.150 0 0.048
2 0.814 1 1.222°5 0.410 12 3.284 2 3.561 1 0.024
3 1.116 0 1.552°5 0.252 13 3.932 6 4.567 1 0.035
4 1124 4 1.7223 0.309 14 3.938 2 4.587 9 0.036
5 1.174 4 1.928 7 0.333 15 3.978 8 1.642 7 0.036
6 1.317 4 1.955 4 0.248 16 3.989 6 4.889 0 0.046
7 1.537 6 2.001 0 0.151 17 4.014 2 5.446 1 0.065
8 1.924 0 2.047 7 0.031 18 4.049 5 6.063 0 0.082
9 1.986 0 2.075 8 0.022 19 4.049 6 6.076 6 0.082
10 2.178 0 2.473 3 0.055 20 4.093 1 6.420 7 0.089
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Fig.5 Longitudinal floating and first-mode symmetrical longitudinal bending of the

main girder with seismic isolation and ordinary bearings
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Fig.6 Longitudinal floating and second-mode anti-symmetrical longitudinal bending of the

main girder with seismic isolation and ordinary bearings
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Fig.7 Longitudinal floating and third-mode symmetrical longitudinal bending of the

main girder with seismic isolation and ordinary bearings
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Table 2 Seismic absorption effect of damping structures and original structures under the influence of seismic waves
T H M RE 1 Mo E P 2 o2 3
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