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Fig. 1 The box girder cross section diagram
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distortion parameter corrugated steel web box girder concrete box girder

A/m™! 0.091 2 0.141 8

B 0.187 1 0.335 6
I, /m® 9.127x107* 9.127x107*
I, /m? 7.28%107° 2.314 3x1073
I,/m? 3.368 9x1073 3.368 9x1073

Iy/m* 15.718 5 15.718 5

I’ /m* - 0.238 3

I’ /m* 2.941 6 2.941 6
I /m? 3.085x107 6.663%x1073

I, /m® 11.13 6 4.114 0

o, /MPa 0.123 7 0.142 2

o, /MPa 0.661 1 0.423 6
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Table 2 Section distortion characteristic values
distortion concrete box girder corrugated steel web box concrete box girder corrugated steel web
parameter in ref. [ 6] girder in ref. [6] in this paper box girder in this paper
A/m’! 0.128 9 0.109 7 0.129 8 0.091 9
B 0.304 3 0.1250 0.304 3 0.125 0
I, /m? 1.3x1073 1.3x1073 1.339 3x1073 1.339 3x1073
I, /m? 1.3x1073 4.3x107* 1.339 3x1073 7.396x1073
I,/m’ 1.3x1073 1.3x1073 1.339 31073 1.339 3x1073
I,/m* 10.666 7 10.666 7 10.666 7 10.666 7
I, /m* 1.333 3 - 1.333 3 -
I /m* 1.333 3 1.333 3 1.333 3 1.333 3
I, /m? 4.6x107* 2.6x107* 4.762x1073 2.562x1073
I,/m® 4.185 6 4.481 4 4.1856 8.962 8
o, /MPa 0.048 9 0.046 0 0.029 5 0.017 2
o, /MPa 0.144 8 0.368 0 0.097 0 0.137 8
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Stress Analysis on Distortion of Corrugated
Steel Web Box Girders

SHAO Jiangyan, ZHANG Yuanhai, ZHAO Qingyou, YAO Xiaodong
(School of Civil Engineering, Lanzhou Jiaotong University,
Lanzhou 730070, P.R.China)

Abstract: Based on the definition of the distortion angle presented for trapezoidal-section box
girders, according to the theories for the traditional concrete box girder and the mechanical
properties of the corrugated steel web, the distortion warping stresses of the corrugated steel
web composite box girder were deduced. The governing differential equations for the distortion
angle were established with the energy variation calculus method based on the principle of sta-
tionary potential energy, and the initial parameter solutions to the equations were achieved.
With the initial parameter method the distortion angle and the distortion double moment of the
corrugated steel web composite box girder were obtained. Finally, the longitudinal distortion
warping stresses were got. Contrastive analysis of the distortion warping stresses were done be-
tween the traditional concrete box girder and the corrugated steel web composite box girder.
The analysis results show that, due to the negligible longitudinal stiffness of the corrugated steel
web, the warping stress at the web-bottom intersection of the corrugated steel web composite

box girder is much larger than that of the concrete box girder.

Key words: corrugated steel web; box girder; energy method; initial parameter method; dis-
tortion
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