Heat Transfer Modeling of Fiber-embedded Fire-Resistant High Strength Concrete
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Abstract

High strength concrete used for large structures is vulnerable to fire due to explosive spalling when it is heated. Recently,
various research is conducted to enhance the fire-resistance of the high strength concrete by reducing the explosive spalling at the
elevated temperature. In this study, a heat transfer analysis model is proposed for a fiber-embedded fire-resistant high strength
concrete. The material model of the fire-resistant high strength concrete is selected from the calibrated material model of a high
strength concrete incorporating thermal properties of fibers and physical behavior of internal concrete at the elevated temperature.
By comparing the simulated results using the calibrated model with the experimental results, the heat transfer model of the
fiber-embedded fire-resistant high strength concrete is proposed.
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[tems Polyp.ropylene Steel fiber
fiber
Density(g/cm®) 0.91 7.8
Diameter 2.0~3.0um 0.5mm
Length(mm) 20 30
Tensile Strength(MPa) 640 800
Elastic Modulus(GPa) 3.5 200
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W/B S/a ) Silica . . Polypropylene Steel fiber
(%) (%) Water | Cement Sand Gravel | Fly Ash Fume Admixture fiber (Vol %) (Vol.%)
24.9 41.5 169 530 623 899 95 14.9 1.2(0.13) 7(0.09)
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