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ABSTRACT

Structural stability of structural beams at high temperature had been evaluated though a horizontal furnace and a stan-
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dard fire curve. If a structural method and a material are satisfied with the fire test, those are seemed to be guaranteed the
safety of residences, fire services men, and properties of the buildings. However, that requires not only longer period but
higher cost for making and testing of each structural element. That restrained from developing new methods and new fire
protective materials. In this study, an analytic method was executed to demonstrate whether the analytic method using
mechanical properties of structural steel at high temperature with heat transfer theory works is working. In this paper, the
surface temperature rising and variance of structural stability of a simple H-section beam with a standard fire curve were
evaluated and structural stabilities of H-section beam according to differences from length of beam were suggested.
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Table 1. Variances for Analysis of Structural Stability

Section area
Section H-400 x 200 x 8 x 13 | (119.80 cm®),
SS 400
Support conditions Simple beam
Span of beam (mm) | 4100, 4400, 4700
Fire curve Standard fire curve |KS F 2257-1,6
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Table 2. Mechanical Properties at High Temperatures

Properties Temperature (°C) | Regression equation
) T <200 Cold value (240 MPa)
Yield strength
200 <T <900 —-0.32T +303.21
. T<100 Cold value (210 GPa)
Elastic modulus
100 <T <900 -0.22T +232.16

o714, T=2%(°C).

Table 3. Specific Heat at High Temperatures

Temperature (°C) | Regression equation (J/gK) | Remarks
T <620 0.00006T + 0.39 R*=0.96
620 <T <720 0.007T — 3.54 R’ =
720 <T <820 —0.005T +4.97 R =
820<T 0.008T + 0.38 R’ =

714, T=-2%(0).
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Table 4. Linear Expansion Coefficient at High Temperatures

Temperaare () | RSN SN e
T <190 0.073T—4.23 R*=0.94
190<T<710 0.009T+7.93 R*=0.92
710 <T <820 —0.025T+31.22 R*=0.98
820<T 0.0099T+2.19 R*=0.99

A71M, T=2%(°C).
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Figure 1. Loading diagram for simple beam.
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Figure 2. Surface temperature of H-section versus time on
the standard fire curve.
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Figure 3. Extended length versus surface temperatures of
each H-section.
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Figure 4. Maximum load versus surface temperature of H-
section beam.
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