DOI:10.19721/j.cnki.1001-7372.2015.06.007

28 6 Vol. 28 No.6
2015 6 China Journal of Highway and Transport June 2015

:1001-7372(2015)06-0042-09

RC

L, 1, 2 1
(1. , 116024
2. s 116026)
(RO ,
(MCFT) 76 RC
0.2 1.5 - - ,
RC o
s RC ; ; ; ;
:U443. 22 ‘A

Discrimination Criterion Governing Flexural-shear Failure Modes and
Improved Seismic Analysis Model for RC Bridge Piers

SUN Zhi-guo', LI Hong-nan', WANG Dong-sheng®. SI Bing-jun'
(1. Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, Liaoning, China;

2. Institute of Road and Bridge Engineering, Dalian Maritime University, Dalian 116026, Liaoning, China)

Abstract: In order to further develop the flexural-shear numerical analysis model for reinforced
concrete (RC) bridge piers with nonlinear shear effect considered, the shear and flexural
deformations of 76 RC bridge piers under ultimate loads were calculated based on the modified
compression field theory (MCFT) and fiber beam-column element model respectively. And a
discrimination criterion governing flexural, flexural-shear or shear failure modes of RC bridge
piers was proposed by the ratio between shear and flexural deformations. An improved flexural
shear numerical analysis model for bridge pier was established according to different failure modes
of the piers, which could consider the coupling relation between flexural and shear deformations
of the piers. The simulated hysteretic curves by the improved flexural-shear analysis model were
compared with test results. The results show that the shear to flexural deformation ratio of 0. 2
and 1. 5 could be taken as the discrimination criterion governing flexural, flexural-shear, and

shear failure modes of the piers. Also, the simulated hysteretic curves of the bridge piers with
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shear and flexural-shear failure modes by the improved analysis model agree well with test
results.
Key words: bridge engineering; RC bridge pier; flexural-shear numerical analysis; failure mode;

fiber beam-column element model; modified compression field theory (MCFT)
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Tab.1 Comparison of Ultimate Loads of RC Bridge
Pier Calculated by Fiber Beam-column Element

Model, MCFT and Test Results

meVm71 Vnhvu-71
1.16 1.43 1.63 1.27 1.18 1.15
0.77 0.91 1.09 0.81 0.79 0.61
0.97 1.12 1.27 0.96 0.95 0.83
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Fig. 8 Comparison of Ultimate Loads of RC Bridge
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