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Finite Element Analysis of Distortion Effect of Thin-walled
Box Girder under Lane Load

HU Jin-kun, ZHANG Yuan-hai "
(School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

[ Abstract] In order to analyze the distortion effect of thin-walled box girder under lane load, the distribution law of stress amplifi-
cation coefficient in thin-walled box girder was studied. The distortion angle and distortion generalized bending displacement were
taken as node displacements. Based on the initial parameter solution of the homogeneous equation of the distortion control differential
equation, the thin-walled box girder was divided into beam segment elements, and its element stiffness matrix and equivalent node
load array were derived. Using Fortran language and referring to the calculation program FRAME2 for planar frame structures, a fi-
nite element program for beam segments that can be used to analyze the distortion effect of thin-walled box girders was obtained. The
program was used to analyze the variation laws of the distortion internal forces and stress amplification factors of box girders under
lane loads. The results show that the distortion warpage stress of three-span continuous box girder with variable cross-section under
the action of lane load has a sudden change at the place of concentrated load, where the maximum and minimum values are obtained
the longitudinal distribution of stress amplification factor is similar to the longitudinal distribution of distortion warpage normal stress,
both of which are symmetrically distributed along the span, the magnification factor of normal stress at the top and bottom of the sec-
tion is 1. 080 and 1. 180 respectively. The points with smaller bending stress should not be considered when the magnification factor
is taken into account.

[ Keywords] thin-walled hox girder; distortion effect; element stiffness matrix; finite element analysis of beam segment; stress am-

plification factor
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Table 2 Section distribution element and its

geometric characteristics

i P 5T A le)/mﬁ
1 1,50 0.311 1.775
2 2,49 0.231 1.915
3 3,48 0.179 1.814
4 4,47 0.179 1.814
5 5,24 .27 ,46 0.178 1.894
6 6,23,28,45 0.176 2.193
7 7,22,29 ,44 0.173 2.793
8 8,21,30,43 0.168 3.770
9 9,20,31,42 0.168 5.274
10 10,19,32,41 0.169 7.275
11 11,18,33,40 0.163 9.851
12 12,17,34,39 0.161 13.585
13 13,16,35,38 0.181 16.992
14 14,15,36,37 0.262 19.168
15 25,26 0.179 1.814
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