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Study on Shear Lag Warpage Displacement Function
of Composite Box Girder with Curved Corrugated
Steel Web

WANG Lianguang ,TONG Yongchen ,CHEN Lidong

(School of Resources and Civil Engineering , Northeastern University , Shenyang, China,110819)

Abstract:In order to solve the limitations of the analysis method and calculation theory of the
shear lag effect of curved composite box girder,an analytical solution method was proposed. Based
on principle of minimum potential energy ,differential equations and numerical calculation formats
of a curved corrugated steel web composite box girder was established based on both the sliding
effect and the bending-torsional coupling effect and based on parabolic and cosine function
displacement functions , respectively. The strain curve of the composite box girder’ actual section
under different shear lag and warpage displacement was discussed by weighted residual method.
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When the shear lag warping function is set according to the n-th parabola,the value of n has a

limited effect on the strain;the strain difference of the cosine function variation is larger and the

shear lag effect is more obvious compared with that of the n-th parabolic function. The results

show that the strain curves of the top and bottom plates of curved corrugated steel web composite

box girder vary greatly with the shear lag warping displacement function.

Key words: corrugated steel web; curved composite box girder; shear lag effect; warping

displacement function
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Fig.1 Structural drawing of corrugated steel web

composite box girder
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Table 1 Calculate results of curved corrugated steel web box girder

PRBIIS T v,/ mm @ W, /u, 7,/ Mm 75,/ mm
2 Wk 3.820 3 -0.000 74 0.000 6 0. 000 061 -0.000 11
3 Wk 3.792 1 -0.000 74 0.000 51 0. 000 061 -0.000 11
4 WAL 3.740 1 -0.000 74 0. 000 43 0. 000 060 -0.000 10
5 Wl 3.687 1 -0.000 68 0. 000 37 0. 000 060 -0.000 10
6 WAk 3.641 0 0. 000 68 0. 000 33 0. 000 060 -0.000 10
7 AL 3.604 1 -0.000 68 0. 000 33 0. 000 060 -0.000 10
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Fig. 4 Comparative analysis of displacement functions of roof plate and bottom plate
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