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Numerical Study on the Fire Resistance Performance of the TSC Beam

2 & 2 2 A

OI 7:(3‘- lEl‘*t

Choi, Seng-Kwan  Kim, Sung-Bae

2 A e 2z g Ao E
Kim Heung-Youl Shin, Hyun-Joon

Lee, Chang-Nam Kim, Sang-Seup

Abstract

The use of composite floors is now the one of most preferred methods for a wide range of commercial buildings in the world,

offering significant advantages, such as speed, simplicity and greater accuracy of construction, flexibility of further floor modification

and reduction of construction cost.

temperatures, the fire resistance of the composite construction needs to be investigated.

However, since steel is well known to lose its strength and stiffness properties under elevated

This research is organized to numerically

study the structural performance of 4.4m TSC beam under a standard ISO fire, which composite system is developed by SEN

Structural Engineering Ltd.

temperature development across the section 1s suggested from mathematical methods and heat transfer FE analyses.

Steel and concrete properties under elevated temperatures are obtained from FEurocode and the

modified plastic section capacity, the fire performance of the model is also examined.
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. Stress-strain relationship for steel at elevated

temperatures

the effective yield strength

the proportional limit

the stain at the proportional limit

the yield strain (2%)

the limiting strain for yield strength (15%)
the ultimate strain (20%)
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where .
feo Peak compressive cylinder strength of concrete,

. J
in N/mm°
é.6 The concrete strain corresponding to f.s

o] wj AWxE(c, WmKDE tt&7 2o

c.=2-0.24 % (0,/2120)+0.012 % (6,120 )°
for 20°C< 6.<1200°C [2]
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where
a. is the coefficient of convective heat transfer
ar is the coefficient of radiative heat transfer
{: q{——#—s 67x107¢,, j((e, +273) =(0, +273)")
g, -9,
in which ¢ is the configuration factor
£es 1S the resultant emissivity of the fire
compartment and the surface
Ca is the specific heat of steel
Pa is the density of steel
A is the exposed surface area of the part of the
steel cross section per unit length (m°>/m)
VvV is the volume of the part of the steel cross
section per unit length (m’/m)
g, is the average gas temperature during the
interval t (°C)
6, is the steel temperature at the end of the
interval t (°C)
4, is time interval (s)
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where
£= cdip; A,
cpV
Al is the thermal conductivity of the insulation
material (W/mK)
d; is the thickness of the insulation material (m)
Ci is the specific heat of the insulation material
(J/kgK)
A is the area of the inner surface of the

insulation material per unit length of the part
of the steel member (m’/m)

Di is the density of the insulation material
(kg/m®)
46, is the increase of the ambient temperature (TC)

during the time interval At
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