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Abstract

The objective of this research is to evaluate of global and local damage for steel-concrete composite structures under highway
bridge exposed to fire loading. To enhance the accuracy and efficiency of the numerical analysis, the proposed transient nonlinear
thermal structure interaction(TSI) parallel fire analysis method is implemented in ANSYS. To validate the TSI parallel fire analysis
method, a comparison is made with the standard fire test results. The proposed TSI parallel fire analysis method is applied to fire
damage analysis and performance evaluation for Buchen highway bridge. The result of analysis, temperature of low flange and web
are exceed the critical temperature. The deflection and deformation state show good agreement with the fire accident of buchen

highway bridge.
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Fig. 3 Thermal properties of concrete and steel
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Table 1 Boundar condition of thermal analysis
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Table 2 Mechanical properties of materials

Steel Concrete
Density (kg/m”) 7,800 2,240
Strength(MPa) 275 30
Elastic modulus(MPa) 205,000 27,444
Poisson’s ratio 0.3 0.18

(a) SOLID 185

(b) SHELL 181

Fig. 7 Solid and shell element geometry
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Table 3 Boundary condition of thermal analysis

Fire curve: hydrocarbon fire curve
* Ambient temperature(C) 22
Convection
v « Convection coefficient(W/m>C) StaAginrant
» Stefan-Boltzmann 34 (W/m*K") | 5.67x10®
Bottom flange 0.7
Radiation L Web 0.5
* Emissivity
Top flange 0.3
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Table 4 Critical temperature(ASTM E119, 2000)
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Steel Temperature(C)
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Fig. 11 Result of thermal analysis
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Table 5 Mechanical properties of materials
Steel Concrete
Density (kg/m”) 7.800 2,300
Strength(MPa) 350 30
Elastic modulus(MPa) 210,000 28,554
Poisson’s ratio 0.3 0.18
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Fig. 12 Thermal gradients across the girder-slab cross section
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Fig. 13 Deflection and deformation shape of Buchen highway bridge
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