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Analysis on Transverse Force of Large Span Variable Cross-section
Box Girder with Corrugated Steel Webs

LI Li-feng, REN Hong-chang, ZHOU Cong, ZHOU Yan
(Key Laboratory of Wind and Bridge Engineering of Hunan Province, Hunan University,
Changsha 410082, Hunan, China)

Abstract: In order to study the transverse force of the roof of large span variable cross-section
prestressed concrete (PC) composite box girder with corrugated steel webs under the local load of
wheel, combined with two bridge examples, the solid finite element models of the two whole
bridges were established. Three longitudinal typical cross sections were selected, the matched
plane frame models considering the effective distribution width were established. According to
the influence lines of transverse stress of the roof control sections in the solid finite element
models, the transverse most unfavorable loadings of the spatial entity model and the plane frame
model were applied. The maximum transverse tensile stress of control sections and the variation
law along the longitudinal direction were obtained, and the calculation results of the two models
were compared. The results show that the frame method is in good agreement with the solid finite
element method for root sections of roof cantilever plates and inner sections of webs. While for
mid-span sections of roofs, the calculated results of frame method are conservative when the web
space is larger, and the calculated results of the frame method should be properly reduced in

design. With the moving of load position from mid-span to support, the peak transverse stresses
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of mid-span sections of roof decrease gradually, while the peak transverse stresses of root sections

of cantilever plates and inner sections of webs have a tendency to increase. The diaphragms have

little impact on the transverse force of the bridge deck. The transverse stress values of mid-span

sections of roofs decrease linearly with the increase of line stiffness of corrugated steel webs.

Key words: bridge engineering; transverse force; finite element method; bridge deck; steel web
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Fig.1 Elevation of Bridge Example 1 (Unit:cm)

1575 ,
IS
x [%a)
0.

L1875, 150

T T T T
(=3
v
(=)

| 30x30

112

B2 Hrfl 1 AEETE (B4 em)
Fig.2 Cross Section of Bridge Example 1 (Unit:cm)
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Fig.3 Elevation of Bridge Example 2 (Unit:cm)
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Tab.1 Typical Section Parameters of Transverse Force Analysis
Wlse _h _ W
B/ m | ARG/ m | JREREE/m | EARJEE/mm | REE/m | EARGEE/m | RARVEE/m | R AR /mm
1-1 4. 000 2.530 0.320 12 3.500 2.100 0. 300 14
2-2 5.994 4.205 0.639 22 4.123 2.614 0. 409 20
3-3 8.230 6.083 0. 997 25 5.993 4. 157 0.736 24
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Fig.9 Control Section Position of Box Girder Roof
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Tab.2 Stress Comparison of Different Mesh Generation

WSS | ARG /m | EHIRE | B Ji/MPa HefE
1 0.10 3 3.310 0. 966
2 0.10 4 3.358 0. 980
3 0.10 5 3.395 0. 990
4 0.10 6 3.417 0. 997
5 0. 05 7 3.428 1. 000
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Fig. 10 Influence Line of Transverse Stress
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Tab.3 Transverse Tensile Stress on Upper Edge of Section a
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