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ABSTRACT

Loads applied on the floor are transferred through beams to columns. The beams can be designed as both end fixed or

simple beams. The load bearing capacity of a beam depends on each boundary condition. However, when the load bear-
ing capacity of a beam is evaluated in fire tests, all kinds of beams are tested using simple beam conditions. In this study,
an analytical method performed using heat transfer theory and heat stress analysis based on the mechanical and thermal
properties of SS-400 steel at high temperature. This method was used to clarify the differences between the two types of
boundary conditions at normal and high temperature. The results show that the load bearing capacity of a both-end fixed
beam at high temperature is superior to that of a simple beam. Therefore, the application of simple beam conditions in fire
tests for evaluation of load bearing capacity is conservatively safe compared to fixed boundary conditions.

Keywords : SS 400, Fixed beam, Simple beam, Structural stability, Boundary condition
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Table 1. Conditions for Analysis
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Figure 1. Uniform distribution diagram for a simple beam and a fixed beam.

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. Linear Expansion Coefficient at High Temperatures

Temperature Regression equation
€0) (E-03/°C) Remarks
T <190 0.073T —4.23 R>=0.94
190 <T <710 0.009T + 7.93 R*=0.92
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Figure 2. Surface temperature of H-section versus time on
the standard fire curve.
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Table 4. Maximum Moments and Maximum Loads According
to Span

Span Maximum moment Maximum load
(mm) (kKN/m) (kN)
4100 1.63P 388
4400 2.33P 263
4700 2.53p 234
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Figure 4. Comparison maximum loads according to different
beam lengths.
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