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Abstract - This study investigated analytically the fire resistance of the rectangular composite long columns with high-strength
concrete of 60 MPa grade, steel H-shapes, and reinforcements, and enclosed by formwork steel plates. The column sections
were designed to satisfy the minimum concrete cover thickness required by concrete design code. The finite element analysis
results showed that, despite the 3-hour standard fire exposure, the temperature rise of the steel H-shapes placed in the center of
the four sides was within the temperature range that can exert almost the same strength as room temperature. The temperature
rise of the longitudinal reinforcements in the composite sections was also around 400 °C - 430 °C, which satisfy the criteria for
fire resistance of reinforced concrete sections.
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Fig. 3. S-LFC-1600
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Table 1. Properties of concrete mix proportion (design basis strength = 60 MPa)
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Table 2. Maximum temperature of H-shape steel and main
rebar after 3-hour fire exposure (Unit: °C)

With form plate Without form plate

Section H-shape Main H-shape Main
steel rebar steel rebar

S-LFC-1600 403.4 392.5 414.7 434.0
LFC-1200 54.2 390.9 56.3 430.7
LFC-1500 274 393.8 27.1 434.1
LFC-1800 26.1 393.0 259 4344
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