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Investigation of Fire Resistance Performance Considering Fire
Conditions in Compartments
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Abstract

A fire resistance design has been applied for the safety of the structure in preparation for the fire that occurred in the building.
However, there might be a limit to considering the various fire elements in the design. Particularly, for a natural fire curve, it is
difficult to evaluate the structure's fire resistance performance through a full-scale fire test. Thus, the standard fire curve, developed
based on time-temperature, has been used instead. In a bid to evaluate the fire resistance performance using the natural fire curve,
the procedure proposing that the natural fire curve was first developed depending on the fire load and opening area through the
fire test in the compartment, which is then equivalently substituted into the standard fire curve with the same fire load value, was
proposed in this study. Heat transfer analysis was performed to verify whether the equivalent-substituted fire curve causes the same
temperature gain as the natural fire curve. By comparing the two values, a significantly similar value was found around 20°C.
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Fig. 1. Compartment Fire Test Plan
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Table 1. Scenario of Compartment Fire Experiment

Compartment Size 24 (L) x 3.6 (W) x 24 (H) m

#1: 0.8 (L) x 2.4 (H) m

Opening Size #2: 04 (L) x 2.4 (H) m

Fire Source Wood Crib
Moisture content 10~15 %
Ignition Source Heptane

Fire Load

30 Mcal/m’, 60 Mcal/m’

Measurement

HRR (Heat Release Rate)

8 min end (20 min)
(a) Fire Load 30 Mcal/m’

8 min end (20 min)
(b) Fire Load 60 Mcal/m’
Fig. 2. Photo of Real Scale Fire Experiment (#1)

8 min end (15 min)
(a) Fire Load 30 Mcal/m’

8 min end (15 min)
(b) Fire Load 60 Mcal/m’

Fig. 3. Photo of Real Scale Fire Experiment (#2)
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Fig. 4. Results of Real Scale Fire Experiment
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Table 2. Test Results

Fire Load | Maximum Temperature | Max. Temperature
(Mcal/m’) Duration Time (sec) 9
Opening Size #1 (0.8 (L) x 2.4 (H))
30 280
1120
60 600
Opening Size #2 (0.4 (L) x 2.4 (H))
30 75
940
60 200
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Fig. 5. Real Fire vs Standard Fire
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Fig. 6. Prediction of Cross Sections Temperature
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