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Fig. 2 The calculation diagram of the simply-supported beam
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Table 1 The shear lag coefficient of the cross section of the simply-supported beam

concentrated force uniform force
measuring point position
present result  ANSYS result  errord /% present result  ANSYS result  errord ,/%
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Table 2 The deflection solutions

concentrated force uniform force
elementary without shear with shear elementary without shear with shear
position beam deflection deflection beam deflection deflection
theory ) error ) error theory ) error ) error
deflection deflection deflection deflection
8, /% Oy /% 8y /% 0y /%
0 0 0 - 0 - 0 0 - 0 -
0.044 9 0.045 3 0.89 0.046 2 2.90 0.149 0.15 0.67 0.155 4.03
10 0.086 3 0.086 8 0.58 0.087 2 1.04 0.282 0.284 0.71 0.292 3.55
15 0.12 0.121 0.83 0.124 3.33 0.386 0.389 0.78 0.4 3.63
20 0.143 0.145 1.40 0.151 5.59 0.452 0.456 0.88 0.468 3.54
25 0.152 0.153 0.66 0.16 5.26 0.475 0.478 0.63 0.491 3.37
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45 0.044 9 0.045 3 0.89 0.046 2 2.90 0.149 0.15 0.67 0.155 4.03
50 0 0 0 0 0 0
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Analysis on Shear Deformation and Shear-lag
Effects on Twin-Cell Box Girders

ZHANG Hui'?, ZHANG Yu-yuan’, ZHANG Yuan-hai’, LI Wei’
(1. Key Laboratory of Road & Bridge and Underground Engineering of Gansu Province,
Lanzhou Jiaotong University, Lanzhou 730070, P.R.China;
2. School of Civil Engineering, Lanzhou Jiaotong University,
Lanzhou 730070, P.R.China;
3. Southwest Jiaotong University, Chengdu 614202, P.R.China)

Abstract: Based on the flanges’ different maximum shear angle differences selected as the
shear-lag generalized displacements, the energy variational principle was applied to deduce the
shear-lag differential equations for twin-cell box girders with and without shear deformation in
consideration, and the initial parametric solutions of the box girder’ s longitudinal stress and
vertical deflection were given according to the boundary conditions. From the angle of mechan-
ics and mathematics it was proved that the shear deformation and the shear lag were 2 relatively
independent mechanical behaviors, of which the impacts on the box girder mechanics were ex-
pounded: the shear deformation had no effect on the longitudinal stress but had great influence
on the vertical deflection. The example of a simply-supported box girder shows that the longitu-
dinal stress at the middle cross section calculated with the presented analytic method and with
the numerical method are in good agreement, of which the lateral distribution is similar to that
in the case of single-cell box girders; however, the shear-lag effect around the side webs is
slightly greater than that around the middle web. The shear deformation adds to the middle de-
flection of the box girder under concentrated and uniformly distributed loads by 4.6% and 2.7% ,

respectively.

Key words . twin-cell box girder; shear-lag effect; shear deformation; energy variational meth-
od; finite element
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