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Fig. 1 Broken line unit of web member
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Fig. 2 Stress diagram of web member broken line element
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Fig. 3 Decomposition of antisymmetric load
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Fig. 4 Concrete composite box girder with steel truss web
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Tab.1 Torsional geometry
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Analysis on torsion effect of concrete composite box girder

with steel truss webs

YANG Xia-lin*!', YU Xiao-qin*s, ZHANG Yuan-hai'
(1. School of Civil Engineering . Lanzhou Jiaotong University,Lanzhou 730070, China;
2. Shandong Construction Engineering Quality Inspection and Testing Center Co. LTD, Jinan 250031, China)

Abstract; Combined with the structural characteristics of a steel truss web concrete composite box girder,
based on the torsion theory of thin-walled box girders,the expressions of the torsional warping stress of
the concrete top and bottom plates of the closed section of the composite box girder and the converted
steel webs are derived,and then the restrained torsion control differential equation of the composite box
girder is derived;the initial parameter method is used to solve the differential equation,and the variation
law of warping double moment and normal stress with span is analyzed. Through the finite element
simulation analysis,the finite element value is compared with the theoretical value,and thE(Ke sults are in
good agreement. The results show that the warping double moment reaches the maxifh iy value at the
action of concentrated torque,and the decay speed is very fast, which makes the war r%\; ress of the box
girder section reach the maximum value. The warping double moment of the box glrdjr is almost zero at
the position far away from the action of concentrated torque,and the warpi g\q rmal stress is almost
zero. The relative error between the finite element value and the theoretica’l‘&alg»é is less than 10% ,which

shows that the theoretical calculation method established in this pa)er redéonable and feasible.

Key words: composite box girder;steel truss web;torsion effect; dLg.ére\>n1dl equation;

finite element simulation
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