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Abstract: In order to study the influence of the longitudinal warpage deformation of the main
beam web on the internal force of the crossbeam, on the basis of the existing crossheam frame
model, the distribution laws of physical parameters such as warpage deformation and structural
torsion angle of a simply supported curved steel-concrete composite twin-1 girder bridge under
concentrated load were obtained through the Vlasov's thin-wall structure theory. The
deformation coordination relationship between the main beam web and the crossbeam was used to
analyze the longitudinal deformation of the crossbeam. The internal force composition of the
crossbeam and the normal stress distribution law of the section were obtained and verified by the
finite element analysis. The results show that the positive stress distribution law of the

crossbeam based on Vlasov’s thin-wall structure theory is basically consistent with the law
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obtained from finite element calculation. The crossbeam positive stresses near the loading point

“

are dominated by the “vertical bending effect”, and the “web deformation inconsistency effect” of

the crossbeam near the bearing section is greater than that of the crossbeam near the loading point

section. The warpage deformations of the web on both sides of the loading point section are in

opposite directions, which leads to the opposite distribution of the crossbeam positive stress. The

distribution law of stress generated by the crossbeam vertical bending deformation is similar to

that of the main beam bending moment, and distribution law of the stress generated by the

longitudinal bending deformation is similar to that of the torsion rate.

Key words: curved steel composite twin I-girder bridge; crossbeam; Vlasov’s thin-wall structure

theory; numerical simulation
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Fig.2 Internal Force of Crossbeam
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Fig. 4 Curvature Action of Curved Beam
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Fig.5 Positive Stress Distribution of Crossbeam
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Table 2  Stress Value of Crossbeams
WG N MP
B S B AP
WUl wu2 WBI1 WB2 NUI NU2 NB1 NB2
1% 22.06 28.54 —18.70 —6.00 —13.59 —21.00 36.92 23.53
2% 58. 10 61.42 —32.82 —25.53 —39. 34 —43.27 75.07 68.41
3% 61.41 58.09 —25.53 —32.82 —43.26 —39. 33 68. 40 75.06
4% 29. 25 21.49 —3.86 —21.02 —22.06 —12.75 21.49 39. 06
x3 HOBHER
Table 3  Stress Analysis Results
K 4 5 1% 2% 3% 4%
W 5 25 i W S 60 /MPa 23.75 56. 45 56. 44 23.81
WA HELR LAY
P 1 61/ MPa 6. 46 15.22 15. 22 6.43
2 3 g it AL B DM 10 25 i N ) o3/ MPa —6.70 —3.33 3.33 8.79
o1/02 0.27 0.27 0.27 0.27
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