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Fig. 2 Cross-sectional dimensions of box girder bridge(unit:cm)
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Torsion element and its applications of box girder based on

a new generalized displacement

LIANG Yong-yong, ZHANG Yuan-hai”
(School of Civil Engineering,Lanzhou Jiaotong University,Lanzhou 730070, China)

Abstract: In order to improve the torsion analysis theory of variable-section box girder bridges,the total
section rotation is decomposed into free warping rotation and constrained shear rotation. The free
warping torsion rate is selected as the generalized displacement, and a torsional beam segment element
with 2 nodes and 8 DOFs is proposed. Starting from the constrained differential equation torsion, the
stiffness matrix and the equivalent nodal load array of the element are established. A stress increase
coefficient is introduced to reflect the increasing effect of constrained torsion on elementary beam
stresses. Numerical examples verify the reliability of the beam element in this paper. Finally,a three-span
variable cross-section continuous box girder bridge is analyzed. The results show that the bimoment
influence line is similar to the bending moment influence line,and the maximum stress is smaller when
the most unfavorable load is loaded according to the bimoment influence line. The extreme value of the
stress increase coefficient in the concentrated load action section occurs at the intersection of the web and
the top plate. When using the offset load amplification coefficient to consider the additional effect of
torsion,it is not appropriate to consider the beam section area where the bending normal stress is small

and the warping normal stress has an extreme value.

Key words: box girder bridge; restrained torsion; beam segment element; free warping rotation; stress

increase coefficient

5| A 7k 32 /Cite this paper :

BRIK K, K TCHE . e TR ) S A R AR TR B 5 S o0 R v L) . 7H3 0 4454, 2023,40(1) : 119-125.

LIANG Yong-yong,ZHANG Yuan-hai. Torsion element and its applications of box girder based on a new generalized displacement[]].
Chinese Journal of Computational Mechanics,2023,40(1):119-125.



