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ABSTRACT

To improve the prediction result with enhanced reliability of domestic Performance-Based Design (PBD), actual scale fire
tests were carried out on products made of plastics from sales facility combustibles. The commercial buildings were
separated into single and multiple combustibles for the experimentation of fire spread caused by the sales shelves where
the various combustible materials are displayed. A according to the maximum heat release rate, exposed area and weight
of the combustible material, the results revealed a linear relationship of as 93% and 89%. In addition, analysis of the gas
concentrations for various combustibles showed that CO, has a linear relationship, whereas the CO concentration indicated
exponential function. These results can be applied to reliable fire source information in PBD of plastic fire source in
commercial buildings. This may be applied as fire source information representative of a plastic fire in commercial buildings
through additional experiment using the area of the shelf in actual commercial buildings.
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(a) Room corner tester (RCT)

Figure 1. Schematics of experimental facility.

Table 1. Test Condition used in the Present Study
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Ice box &
copper pipe

(b) Gas analyze method

. . . . . Ignition Burner
No. Specimen Material Quantity (ea) | Mass (kg) | Specimen Size (mm) -
Burner Size (mm) Heptane (mL)
1 Bottle 0.33 165 x 100 x 272
2 Drawer 1.06 225 x 184 x 530
3 Basket (a) 1 0.70 350 x 350 x 335 50
4 Basket (b) 0.82 240 x 240 x 470
5 Basin 0.54 450 x 450 x 140
6 Poly 1 1.05 100 % 100 % 100 50 + reigniton 100
7 Box (a) propylene 2 2.10 340 x 220 x 220 100
8 (PP, (CsHe)n) 4 420 100
9 1 0.73
10 2 1.46
Box (b) 378 x 320 x 163 50
11 4 2.92
12 6 4.38
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Figure 2. Photographs of the tested single combustible (mm).
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Figure 3. Photographs at various times during the fire test.
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Figure 4. Measured heat release rate and total heat release rate during the single combustibles burning.
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Figure 5. The relationship between time to gas concentration and temperature.
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