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Abstract In the case of fire, a structure loses its original stiffness due to the temperature rise, and the load bearing
capacity decreases. The loss of structural strength increases with increasing fire time of the structure. To prevent the
collapse of buildings, it is very important to understand whether or not the members are damaged. On the other hand,
there is insufficient data to be a guideline for diagnosing and evaluating the residual strength of the members in
Korea. Therefore, this study examined the resistance performance by Finite-Element-Analysis of composite beams,
which are composite structures among structural members. Composite beam modeling was carried out based on the
model used in the Electrical Penetration Room (EPR) in cooperation with KEPCO. The heat transfer analysis and
structural analysis of the critical phase were performed using ANSYS, a finite element analysis program. ANSYS was
used to perform heat transfer analysis and structural analysis at the static analysis. To analyze the residual
performance, the temperature distribution of the composite beam and the maximum displacement result of the
heat-affected structure analysis were derived and the experimental data and the structural analysis result data were
compared and analyzed.
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Fig. 3. Dimensions of Composite Beam Modeling
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Table 2. Mechanical and thermal properties of steel
applied to Engineering Data at room

o o o
> o o
g 8 g

s @

Relative Elongation Al/l

°
8
5]

temperature
0.000
V 1 0 200 400 600 800 1000 1200 1400
alue Temperature (°C)
Property (Heating time) Unit (c) Thermal Elongation of Concrete at elevated Temperatures
1 hour 2 hour
- 0.0500
Density 7,850 kg« m? 0.0450 b
Young's Modulus 20,000 MPa 5 zzzzz
Poisson's Ratio 0.30 - “i oo
8 0.0250 -
Bulk Modulus 166,700 MPa 2 o000 we /.
S 00150 F---- {. - & -Yield Strain
Shear Modulus 76,923 MPa = Je— e
5 e = —a— Ultimate Strai
Yield Strength 250 MPa e e Siram
. i 0 200 400 600 800 1000 1200 1400
Ultimate Strength 400 MPa Temperature (C)
Thermal Conductivity 27.3 VV/m K (d) Stress-Strain relationship of Concrete at elevated
Specific Heat 650 Jlkg « K Temperatures

Fig. 6. Mechanical and thermal properties of Concrete
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Table 3. Mechanical and thermal properties of Concrete 4. Ogﬂ_ ﬁ% '3H}»‘j
applied to Engineering Data at room temperature
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Property (Heating time) Unit B o] & Oﬂ H /\SB 3t t‘ﬂ— 2 91 9] & Z}Tﬂ— ﬁﬂ Ao % 3
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. E, FAZEEH UYos I
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R . FAA Z7A9 3 whAl o2k
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(a) Experimental environment and displacement measurement
position

(b) Loading position

(c) Displacement measuring
position

Fig. 15. Position of load and displacement measurement
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