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Analysis of Buckling for Pre-stressed Concrete Multi-beam T-shaped
Structure Exposed to Unilateral Fire
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Abstract: In order to study the shape of buckling for pre-stressed concrete multi-beam T-shaped
structure exposed to fire, the fire model for pre-stressed concrete multi-beam T-shaped structure
exposed to unilateral fire was proposed, and the buckling calculation method was put forward.
Moreover, the buckling law for pre-stressed concrete multi-beam T-shaped structure exposed to
unilateral fire of girder was analyzed by ANSYS. The study results indicate that when bias girder
is exposed to unilateral fire, transverse buckling of girder at quartile is obvious, it presents W-
shape along longitudinal bridge span, deck presents a shape of buckling for single flange plate or
double flange plates. Transverse buckling of girder presents V-shape when girder exposed to fire
between bias and middle girders, its buckling value is high. Transverse buckling of girder
presents a reversed W-shape when girder exposed to fire between middle girders, deck presents a
convex shape. The obtained conclusion can provide scientific reference for estimating the pre-
stressed concrete multi-beam T-shaped structure after fire.
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Tab.1 Thermal Mechanics Parameters for Material

N o SHAR ot/ - N PIIKRE/ | WS | MR
MOEHER | REE/TC W/ (kg e m ™) | AR LL ) . o
[(Welm-K) '] | [J- (kg K) ] 10°° EX 44 EREES

20 1.6 850 2 489 0.15 6. 000 1. 000 1. 000

200 1.5 939 2 388 0.15 8. 000 1. 000 0. 700

REE+

600 1.2 1136 2 164 0.15 11. 000 0.584 0. 370

1 000 0.9 1334 1 940 0.15 14. 000 0.192 0. 280

20 53.3 440 7 850 0. 30 6.160 1. 000 1. 000

i W F1 200 47. 3 530 7 850 0. 30 7.600 1. 000 0. 870

W 1 600 34.0 760 7 850 0. 30 10. 800 0. 400 0. 240

1 000 27.3 650 7 850 0. 30 14. 000 0. 050 0. 030
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Tab.2 Buckling Deformation Conditions for Pre-stressed Concrete Multi-beam T-shaped Structure
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