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Abstract

In order to study the influence of lead rubber bearing on the seismic performance of irregular
ramp bridge, a finite element model is established based on an engineering example. The seismic
performance of plate rubber bearing and lead rubber bearing in irregular ramp bridge is analyzed,

XESIH: gk, HEBIE, KI5, BRI SRR SR [ E MU M A R ). ER TRE, 2023, 12(3): 668-675.
DOI: 10.12677/hjce.2023.125075


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2023.125075
https://doi.org/10.12677/hjce.2023.125075
https://www.hanspub.org/

WK F

and the damping effect of lead rubber bearing under different longitudinal slope and radius of
curvature is discussed. The results show that the displacement response value at the top of the
pier is basically unchanged but the internal force response value is significantly reduced. The
change of stiffness ratio of each pier makes the seismic response of the consolidated piers increase
slightly. The damping amplitude of lead rubber bearings to short piers is larger than that to high
piers, and increases with the increase of longitudinal slope. With the increase of radius of curva-
ture, the damping effect of lead rubber bearing decreases slightly. The lead rubber bearings have
an obvious shock absorption effect in irregular ramp bridges with a small radius of curvature and
short piers.
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Figure 1. Finite element model
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Figure 2. Seismic wave
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Figure 3. Analysis results of pier-top displacement and internal force

E 3. AAOS ARG LER

E

~

it

pis]

T

=

Ky

=
i | | | | | | | | | | | |
0 2 4 6 8 10 12 14

AFIE (s)

(b) San Fernado /& i

4000 [T T st i S e PR Ve dia
3500 | . P =[] 7
3000 | o
‘82500 | -
gzooo |
ﬁ% 1500 | >
1000 | a
500 | ’
* [t [ons [ v | vt [onsa [ ] v
SRR TIE TN AR
(b) SRS HE M LA
BT TSI
0051 WERIE 2
e _mral |E ]
0.04 |
F i
2003}
&l |
0.02}
0.01}
0.00
VI | 2| 3| A | 1 |2 |3 | 4
R M R B 1 H R B

(d) SATGURLAL i R

DOI: 10.12677/hjce.2023.125075

671

+ARTHRE


https://doi.org/10.12677/hjce.2023.125075

K %

3 5l T B SR PR AR R S R R A S AR s S e Jii (1 =l 190 0 I T e K b FE 3 g i, &5 SR an 4] 3
FiR o ARty B A S e ot L SEE ARS8 T % R 2 e AN DK, AT DA 3k % P 000 A 6 e A
RO SR G 1 ASURT SR B ) R0 e B AR R S B 7EHBFR B0 ml S NI, 18T )
BB AR R 5 5 R BE T 53%M1 54%, A#RBE T 28%A1 23%; G NI, 1 EY o7 5 2 R S AE 4
BITRFE T 50%7F1 54%, AMHH T T 29%F1 27%.

U SR AR AR RS, MR8 B IROIRAS JE WIS 2 835 T B, AR S5 AP I FEAE, A
3] S8 38 KR PR A A 14 DR TR /0N T A SRR S T DA A M A R R AR R WU BE R A A I O, 2R 25
PN e HR B B, AEATR S0 o] LATE B A 6 8% (30 O T RR SR 38 K . X R M B ARG IR S JBE 7 A ) I 3
Mot B R BUE RO . ECR SR S B JG b T 1 45 S W A b T SRRSO K, 24380F0 3#L
(B BY 775 25 5 e A AR /NIRRT A e S Sk S R0 ) I 368 7 i3 A7 D ol 7o 15 T BT, [ BB ]
SERINPUR BT 75 % R IX — 15

5. JLI&EF M 5t
5.1. YAEIHEE IR

AR ST 5 ITLTE HR 2 ) 38 P 503 o B AG  S JBE P S PR R sz i), I 4% 1 3 A4 0% K% e R I
s JEA A R TTR AL I N 2% 4% 6%F1 8%. 735 FH AR 2R e Sz 88 AT O RGeStz R Frg [
TEM AR AL BEAT S BRI AR A, A5 30 SRS P 0 AR o SR 1] 5 SUBURC BY 7 2 e AR AT R
Lo #r, Bk 4 Bror. AT DU B R P ARSI ST B8 1Y) L4 s8Rn A4 e AN [R) 35 B T U P9 0 i A
B EUAR AR S R, PRI T AU IR B Ve RE . IHHFIBTE 2% 4% 691 8%l BY Iy i (B Ik /1N g JEE 4
7l 9 50%. 53%. 57%-. 59%, &5 %KE A SAE kMR E 5> 4 52%. 55%. 58%. 62%. FIHRE tH:
FROK, VAR S AN LS R W FEE A K o AP IAE 2% 4% 6% 8ol BT i AR Uk /I B FEE
AR 23%. 28%. 23%- 27%, Z5HE A NAE IR/ E 730N 24%. 22%. 16%. 17%, (= M B AR T
e FE AR BRI 13

FEAR DL b g R R B R BN B R OR, TEHREAE T T 5 5 AR PR, T B O AR S B )
A AT DA 50 & R A T 2 2 A 1 VO, A R S P g R B S PR, X S B 53
(#5533 Y 770 AR ZE L SR A AG R B2 1) 7 H0ES 1

L] s
8001 % LSRRI S B
600 | A N
z ] ] —
§ == = _
i 400 B
200 V1 WV A =4 = 7 R
0
2% [4% | 6% | 8% |10%| 2% | 4% | 6% | 8% | 2% | 4% | 6% | 8% | 2% | 4% | 6% | 8%
144 24 3 A

(a) BTy e

DOI: 10.12677/hjce.2023.125075 672 T AT


https://doi.org/10.12677/hjce.2023.125075

WK F

[ o
3500 | 20 BESHIBECHE 17 1

3000}
~2500)
52000: _ _
JF%1500: 7 ]

ool 7 7 2 7

500

2% |4% [6% | 8% | 2% 4% |6% | 8% |2% [4% |6% | 8% |2% |4% |6% | 8%
143 24 34 4
(b) JJEE 0 R

Figure 4. Variation of maximum shear force and moment response at the pier bottom with
longitudinal slope
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Figure 5. Variation of maximum shear force and moment response at the pier bottom with
radius of curvature
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