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ABSTRACT

Steel framed building can be destroyed due to deteriation of structural stabilities in a fire. This leads a TMC Fire Resistant
Steels and this study analyzed the structural stabilities such as a deflection and a reduction of maximum load capacity for
the structural beams built with a TMC Fire Resistant Steel. In this study the structural stabilities were evaluated using a
mechanical properties in high temperatures not only a heat transfer theory but a heat stress anlaysis with a statistically
determinated beam and a statistially indeternated one. The results showed that a TMC Fire Resistant Steels demonstrated a
little lower those of Fire Resistant Steels.
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Table 1. Parameters for Analysis

Section Area

Sorts (84.12 em’),
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Support
Conditions

Lengths of Beam
(mm)

Simple and Fixed
Beam
4100, 4400,
4700, 5000, 5300
Standard Fire
Curve (1 hour)

TMC FR 490, FR 490

Fire Curve KS F 2257-1
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Figure 1. Loads distribution condition for each beam.
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Figure 2. Yield points versus temperature variances.

Table 2. Criterion for Fire Resistance Test of Structural Beams
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Figure 3. Elastic modulus versus to temperature variances.

Table 3. Maximum Moments and Maximum Loads Versus Lengths
of Beam (Simple Beam)

Lengths Maximum Moment Maximum Load
(mm) (kN/m) (kN)
4100 2.46P 290.4
4400 2.76P 241.5
4700 3.06P 201.0
5000 3.36P 166.9
5300 3.66P 137.1

Table 4. Maximum Moments and Maximum Loads Versus Lengths
of Beam (Fixed Beam)

Maximum Moment Maximum Load
Lengths (mm) (kN/m) (KN)
4100 1.63P 4383
4400 1.83P 364.2
4700 1.99P 309.0
5000 2.16P 2593
5300 2.94P 214.5
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Table 5. Deflection Versus Sorts of Beam

Sorts of Beam
Lengths (mm) — —
Determination Indetermination
4100 4.1P/EI 0.68 P/El
4400 5.34P/EI 0.99P/EI
4700 6.74P/EP 1.23P/EP
5000 8.37P/EP 1.62P/EP
5300 10.21P/EP 2.09P/EP
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Figure 4. Maximum loads depending on steel temperatures (4100
mm).
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Figure 5. Maximum loads versus lengths (Fixed beam).
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