201949 A WHHENKFS%MARB¥R) Sep. 2019
355551 Journal of Shenyang Jianzhu University ( Natural Science) Vol. 35, No.5
NEHS 2095 -1922(2019)05 - 0796 - 09 doi.10. 11717/j. issn ;2095 — 1922.2019. 05. 04

P 165 £ 3 FR R SN AR 4R IR HE T B = 1 R
5 M 53 T

BT, 2 i, EE W, ERF

(1. PR BB R+ AR TR, A0 T DEBH 110168 ;2. PEBHEES K #3018 TR FBR
L7 MPH 110168 ;3. W E @M AR B A BRA 7,127 #FH 110000 )

 E HE A TAREM N AT BARE R P oh IR R B NAR A B 6
1545 B W Aok R, JTik AR A PR T4 #4F ABAQUS 2 S 33 AR A 2 %) 4 0° 4°
AR T b ARXANFA AR EBAR $ ROZAEA LB @ AR AR @ 3 N GRE 4 R
KARBM 0y BB T £ R 7A@ A 1/4 B35 8 @ a9 124 Fe 1 J1 e B
HER ARG ENER T, LML e 5 AT A 6938 K mk . £ R e B
F, AN A R B OAR TG AR E /A BB ERMATNH S
S A0S Ao G e EAE A T KA & NARA R v B dh 1 Ao ST iR
W) B FE e B AR B . G518 3 K B AR A T A AR S AR 0 B E M RE.

KEEIA M TR S A A BRI T, s AR s bR e
FE 4 ES U448.22 XHEIRERG A

Effect of Leaning Angle on Seismic Performance of
Half-through Steel Box Basket-type Arch Bridges

SUI Weining' ,LI Hang® ,WANG Zhanfei’ ,LI Tianyu’

(1. School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 ;2. School of Transporta-
tion Engineering, Shenyang Jianzhu University , Shenyang,China,110168 ;3. China Northeast Architecture Design &
Research Institute Co. Ltd. , Shenyang, China, 110000 )

Abstract ;In this paper, to study the effect of leaning angle on the seismic performance of arch
bridges under ground motions and compare the force and displacement responses of arch bridges
with different leaning angle (0°,4° and 7°),3-D space finite element models of half-through steel
basket-type arch bridges with leaning angles of 0°,4° and 7° based on a practical engineering are
established by software ABAQUS, then strong ground motions are input along the transverse and
longitudinal directions to analysis the displacement and force response of arch bridge sections
(arch foot,arch vault, mid-span,1/4 arch span). The results show that under the strong transverse
ground motion ,the displacement response of the structure decreases with the increase of the leaning
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angle , which improves the seismic performance of the arch bridge. As for the force response, the

axial force of each section of arch bridge increase, while the moment and shear decrease from the

1/4 span of bridge to vault section. Under the longitudinal ground motions, the axial force and dis-

placement of the sections are getting smaller as the arch rib is inclined inward ,however the change

of moment is weak. Increasing the leaning angle can effectively improve the seismic performance

of arch bridge

Key words : bridge engineering ; basket-type arch bridge ; finite element method ;leaning angle ; seis-

mic performance
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Fig.1 Overview of the half-through steel box basket-type arch bridge
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Fig.2 Crossing-sections of components of basket-type arch bridge
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Fig. 4 First vibration mode of bridge
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Fig.5 Second vibration mode of bridge
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Fig. 6 Twelfth vibration mode of bridge
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Fig. 8 Displacement history of sections under transverse ground motions
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Fig.9 Axial force response of sections under transverse ground motions
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Fig. 10 Force response envelope diagram of arch bridges under transverse ground motions
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Fig. 13 Force response envelope diagram of arch bridges under longitudinal ground motions
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