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Fig. 1 Flexure-shear analytical model for RC bridge piers
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Tab.1 The yield loads,ultimate loads,and elastic shear stiffness of the bridge piers
/kN /kN /kN/mm
MCFT /MCFT MCFT /MCET  MCFT 2 (2)/MCFT
Al 100 98 0.98 117.3 1268 1.08 1425. 5 1330. 8 0.93
A2 115 106 0.92 136.1  154.6 1.14 1422. 4 1392.7 0.98
A3 135 139 1.03 163.3  199.9 1. 22 2077.0 1774. 4 0. 85
Ad 82 82 1.0 98.8  105.3 1.07 987. 6 1077. 2 1.09
A5 118 125 1.06 141.9  159.4 112 1401. 9 1282. 4 0.91
A6 118 100 0. 85 1412 148.7 1.05 1403. 5 1392. 7 0.99
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Fig. 2

The shear force-shear displacement relationships of the bridge piers based on MCFT
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Fig. 3 The simulated results by using underestimated ultimate loads (specimen A1)
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Tab. 2 The ultimate loads of the bridge piers ByMCFT - ; EK*K/IOO
i [l ]
calculated by MCFT and fiber model V) | 3
-A A=A, : Ko: :
MCFT Iy -4, -de) Ko} ! _
/KN /kN  /kN  /MCFT / /MCFT L
Al 117.3 130. 3 126. 8 1.08 0. 97 1.11 i i -
Az 136.1 1555 154.6  1.14 0.99 1. 14 b
A3 163. 3 185. 8 199.9 1.22 1.08 1.14
A4 98.8 106. 2 105. 3 1.07 0.99 1.07
A5 141.9 159.1 159.4  1.12 1.0 1.12 , N o ,
Fig.4 The shear force-shear displacement primary
A6 141. 2 160. 5 148.7 1. 05 0.93 1.14

curve proposed in the current work
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Fig.5 The simulated results of specimen Al
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Flexural-shear analysis model for reinforced concrete bridge piers
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2. Faculty of Infrastructure Engineering,Dalian University of Technology,Dalian 116024 ,China;
3. The Key Laboratory of Urban Security and Disaster Engineering of the Ministry of Education,
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Abstract: The analysis model for RC bridge piers with flexural-shear interaction was proposed based on
the Modified Compression Field Theory (MCFT) and fiber element model. In the analysis model, the
shear force-shear displacement relationship was obtained by the MCFT,and implemented in a nonlinear
fiber analysis program to simulate the flexure-shear-axial interaction of the bridge piers. The accuracy of
the analysis model was verified by comparing with quasi-static test results of 6 circular bridge piers failed
in flexural-shear mode. It is found that the yield strength,ultimate strength and elastic shear stiffness of
the bridge piers predicted by MCFT are very accurate. The shear cracking is the key influencing factor
induced the changing of shear stiffness,while the flexural cracking and yielding of the longitudinal bars
has little influence. Compared with test results, the proposed flexural-shear interaction analysis model

simulated the hysteretic curves,flexural and shear deformations of the bridge piers well.

Key words: RC bridge piers; flexural-shear analysis model; The Modified Compression Field Theory
(MCFT) ;fiber element model;hysteretic curves



