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Abstract: In order to analyze and calculate the bending deflection of box girder with corrugated steel webs
under vertical loads, considering the whole sectional shear deformation of corrugated steel web, concrete roof
and floor in their own planes, introducing the displacement functions of shear deformation of corrugated steel
webs, concrete roof and floor in their own planes agreeing with the mechanical laws, an analytical solution of
the deflection of box girder with corrugated steel webs is derived using the energy variation principle. For the
cases of sing-box single-cell and sing-box double-cell box girders, the analytical solution is compared with
that of the deflection calculation values which only considers the shear deformation of corrugated steel webs

and that of the finite element values of ANSYS. The result shows that (1) The analytical solution is more
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accurate than that only considering the shear deformation of corrugated steel webs, and the analytical solution
is close to the result of finite element analysis. The error is less than 5% , which satisfies the accuracy
requirement of deflection calculation. The smaller the span is, the more obvious the influence of the whole
section shear deformation effect on the deflection is. (2) In the case of sing-box single-cell box girder, the
maximum contribution of the shear deformation effect of the whole section to the deflection is 36. 12% , of
which the maximum contribution of shear deformation of corrugated steel webs to the total deflection is
34.46% , and the maximum contribution of shear lag effect to the total deflection is 1.66% . (3) As for
sing-box double-cell box girder with corrugated steel webs, the maximum contribution of the shear deformation
effect of the whole section to the deflection is 40.91% , of which the maximum contribution of shear
deformation of corrugated steel webs to the total deflection is 36.03% , and the maximum contribution of
shear lag effect to the total deflection is 4.88% . (4) Under the same conditions, the more the cells of box
girder with corrugated steel webs, the greater the contribution of the shear deformation effect of the whole
section to the deflection, and the maximum increase of the contribution value of the deflection is 4. 79% .
Under different conditions, the shear deformation effect of the whole section under concentrated load is more
obvious.

Key words; bridge engineering; corrugated steel web; variational principle; shear deformation; deflection
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