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Shear Lag Effect of Curved Box Girder of Simply-Supported Prestressed
Concrete Under Static and Dynamic Load

LU Hailin, ZHANG Shan, WAN Chongyong, WANG Chen, CAI Heng
School of Resource and Civil Engineering, Wuhan Institution of Technology, Wuhan 430074, China

Abstract: The solid finite element model of the curved box girder was built using concentrated and uniform load
as the static load, and seismic and vehicle load as the dynamic load. The distribution of shear lag coefficients on
the top plate at mid-span was explored by static and dynamic time-history analysis. The analytical results show
that the shear lag coefficients reach their peak values at the junction of the top plate and the web of curved box
girder under the static and dynamic load. The shear lag effect is strong at the junction of the top plate and the
web under the static load, but it is weak in the rest areas; while, the shear lag coefficients do not change with
the reduction or amplification of the valves of the static load. The shear lag effect is weak with coefficients in
0.978-1.045 under the seismic load of the Tianjin wave, but it is strong with coefficients in 0.065-4.12 under
the seismic load of the EL Centre wave. The shear lag effect is strong with coefficients in 0.42-2.08 under the
vehicle load, and it is stronger in the areas of exterior web than that in the inner web, moreover, the shear lag
coefficients increase with the increase of the vehicle speed.
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Fig. 1 Lag effect of (a) positive shear and (b) negative shear
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Fig. 2 Arrangement position of prestressed steel beam (unit:cm)
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Fig. 3 Dimension of prestressed concrete curved box girder (unit:cm)
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Fig. 4 Finite element model of prestressed concrete curved

box girder
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Fig. 5 Shear lag coefficients distribution of cross-section roof

under concentrated load
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Fig. 7 Acceleration curve of Tianjin wave
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Fig. 8 Shear lag coefficients of lateral junction node of roof

and inside web changing with time
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Fig. 9 Shear lag coefficients distribution of cross-section roof

under seismic load at 3.2 s
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Fig. 12 Shear lag coefficients distribution of cross-section

roof under seismic load at 2.4 s
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roof under vehicle load
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