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Abstract: The seismic response and pounding effect of small radius curved girder bridges consid-
ering the curvature radius and the near-fault pulse-impulse effect in areas with large temperature
difference were analyzed in this paper. Taking a curved gird bridge in large temperature difference
area of Northwest China as an project example, different nonlinear finite element models of the
whole bridge with different radius of curvature were established. The influence of thermal load on
the bearing stiffness and beam expansion deformation was considered. The influence of curvature
radius on the seismic response of the curved girder bridge was studied based on the internal force

of pier and the pounding effect of adjacent girders. The results showed that with the increase of
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curvature radius of main beam, both the internal force response of pier bottom and the pounding

effect between adjacent beams increase gradually. The internal force of pier bottom at extreme

low temperature is much greater than that at extreme high temperature. The internal force of pier

bottom under the action of near-fault pulse-like ground motion is larger than that under the action

of gar-field ground motion.

Keywords: curved girder bridge; radius of curvature; near-fault pulse-like ground motion; tem-

perature effect; pounding effect
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Fig.1 Finite element model (R =50 m)

A B 1 A A R A AT R B T R R i S A
LR RE R L AR C50 IREE L. EMFH S
2 [E] A 45 4% G5 43 30l ol S1,S2,

W 380 R R TR A8 T 20 A B3 3 T 22 I 1 K,
B C35 IREE L, 45 D1~D6, Hih D2.D5 Kt
BB

W 43 340 e v BEL @ AR S I AR Ay el R 7 S
JAE o R F A BR T 30 A o ) A e S JAE o 72 2 4D,



44 B W

T3 MG A5 A2 AR T Ol 2 DX/ AR it 2 TR M R e 52 1 3 A 95

=

70 BI~B8. 5 B4y D1 A1 D6 ST A [ % 52
JAE 3o RSO TIUSR 1 2l B S o by A DL 4 TR A

() =R R MY

BT 51 0 20 5 0 10 42 S0 6 18—l o
Te BN GL~GA,

(b) H =R RN

(d) FVURTHRAY

B2 BERZEHRFLMBER
Fig.2 Modal diagrams of curved beam bridge

®1 HHBEIRENE

Table 1 Natural vibration characteristics of structure

PR A SR/ Hz JEA /s
o — i R 7 0.724 8 1.379 6
5 PR 0.744 0 1.344 1
55 = iR 70 0.874 5 1.143 5
5 4 B 95 78 1.177 8 0.849 0
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Fig.3 Linear spring model
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Table 2 Spacing of expansion joints at different temperatures

] i 42 il 445 4% o) BE / mm

ETRes /m —30°C 7.6°C 36.5°C
R 1 40 101.25 80.00 64.22
TR 2 45 101.63 80.00 64.33
iR 3 50 101.77 80.00 63.98
HLAY 4 55 102.06 80.00 63.59
AL 5 60 102.20 80.00 63.33

x3 BEMBERH(A)

Table 3 Temperature correction coefficient (1)

g/ C 21 0 —10 —30
Qu 1.0 1.3 1.4 2.0
K4 1.0 1.1 1.2 1.4

T S F AR I A 1 g A 36.5°C L (AR M)
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Fig.4 Response spectrum curves
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