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Optimal analysis of torsional performance of flat multi-cell thin-walled
box girder by web

YAN Donghuang ,LIU Peng, CHEN Xingye

(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: In order to analyze the influence of web parameters on the torsional performance of flat
multi-chamber box girder with partial load, Taking the main beam of the Linhai Bridge in Linhai City
as the engineering background, the finite element model of flat multi-chamber box girder with different
section forms was established using ANSYS to study the vertical displacement and torsional distortion
angle of flat multi-chamber box girder with different mid-web spacing and mid-web thickness under
partial load. The influence of different section forms on the torsional performance of the box girder was
also evaluated. The results show that, the overall torsion of section is mainly caused by box girder with
transverse diaphragm under partial load. The torsional performance of box girder is impacted
significantly by the web parameters. The torsional stiffness of the box girder can be improved by the
reasonable adjustment of the spacing and thickness of the web. When the middle web spacing d
1810.0m, the torsion stiffness of the box girder section is increased by 15.7% compared with that of

0.0m. When the middle web thickness t3 is 0.0m, the torsion stiffness of the box girder section is
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38.2% higher than that of 0.60m. Furthermore, the increase of the number of web can improve the

bending performance of the box girder, improving the connection between the top and bottom of the

box girder. and the overall stability of the box girder is improved. This conclusion can provide

theoretical reference for similar box girder section design.

Key words: web; flat multi-chamber box girder;eccentric load; torsional distortion;torsional resistance
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Table 1 Sectional properties of different mid-web spacings
FPREARIEIEE | HTHINIE Sy | 0k 2% | TS RIE Sy | HEK
dl'm (10" N+m?) « (10" N-m*) | R¥B
0.0 7.426 1.000 3.374 1.000
3.4 7.641 1.029 3.397 1.007
6.8 8.046 1.083 3.470 1.028
10.0 8.594 1.157 3.583 1.062
R2 FE PGB E R
Table 2 Sectional properties of different mid-web thicknesses
TR | BUHRIE S o | sk [SUBRIES /| HR
1/ m (10" N-m?) a (10°N-m?) | R%B
0.60 6.416 1.000 3.138 1.000
0.40 7.641 1.191 3.397 1.083
0.20 8.388 1.307 3.657 1.165
0.00 8.865 1.382 3916 1.248
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Fig. 4 The position of each node of the top plate of the

cantilever end section
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Fig. 5 Vertical displacement of section with change in mid-

web spacing
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