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Investigation of Material Characteristics of Reinforced Concrete Beam After
Exposure to Fire Test

Min-Kwan Ju', Cheol-Woo Park®™, Ji-Hyun Oh’, Sang-Gil Seo’ , Jae-Won Shim’

Abstract: Concrete is inherently a good fire-resistance material among all other constrcution materials and protects the reinforcing steel inside. This
study investigates the material characteristics of concrete and steel bar inside the full scale reinforced concrete(RC) beam exposed to fire test. The fire
test specimen was 4 m long and the test was conducted under no loading condition following KS F 2257. Fire source is simulated by ISO 834 and
number of thermocouples were installed to measure temperature variation of surfaces and inside of the beam. The measured compressive strength of
cored specimen, which was exposed to fire test, was 11 MPa, about 66% lower than the strength before exposure. The yielding strength of steel bar
also decreased about 75 MPa, about 17% lower. The measured temperature of protected steel bar was around 649°C, the critical limit, after 4 hour
exposure.
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Fig. 2 Bridge fire events caused by underneath fire
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Fig. 3 Dimension of concrete beam to be fire-exposed(unit : mm)
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Fig. 4 Cross section of RC beam with thermocouple details at 1/4
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Fig. 5 Fabrication of RC beam
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Fig. 6 Installment of thermocouples inside of RC beam
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Fig. 7 ISO 834 Time-Temp. curve and monitoring system

Fig. 8 Experiment test of fire exposure
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