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ABSTRACT

As performance-based design (PBD) has a direct impact on evacuation safety assessments, designing fire scenarios based
on real fire tests is essential. To improve the reliability of the PBD for fire safety in multiplexes, information on fire
behavior, such as heat release rate (HRR) and fire spread rate, are provided in this study by conducting a standard fabric
flammability test. To this end, several chairs were arranged in a pattern that resembled a theater-style seating. The peak
HRR and heating value per unit mass for each chair ranged from 415 kW to 988 kW and 15.2 MJ/kg to 23.8 Ml/kg,
respectively. The heating values per unit mass of the new and old chairs were 23.6 MJ/kg and 16.7 MJ/kg, respectively.
As the quantity of plastic and cushioning materials in the new chairs was more than that of the old ones, the new chairs
were more vulnerable to fire hazards. Furthermore, when the chairs were arranged in a line, the fire spread rate was
observed to be 0.39-0.42 m/min, regardless of the ignition location. Finally, a fire growth curve showing the peak HRR
and fire spread rate was also demonstrated.
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Table 1. Test Condition used in the Present Study
Total Mass of . . Ignition Burner
. Number . Specimen Size
No. Specimen of Seat Mass | Combustible (mm) B Locati B . Fuel
(kg) (kg) urner Location urner Size (mm) ue
1 1 33 14.8 Bottom Center
2 | Cinema Seat A 5 165 74 2865*530*1040 | Bottom at Right Seat
3 5 165 74 Bottom at Middle Seat
4 1 33 122 Bottom Center | 100 x 100 x 100 kslgpt;nf
5 . 5 165 60.8 Bottom at Right Seat
— Cinema Seat B 2790*600*1060 -
[§ 5 165 60.8 Bottom at Middle Seat
7 10 330 121.5 Bottom at Middle Seat
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Mass (kg)

Composition ratio (%)

Composition ratio (%)

(b) Cinema seat B (2003 Model)

Figure 2. Mass and material composition of cinema seat.
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(b) Specimen of test 7(Seat B, Unit : cm)

Figure 3. Arrangement of specimens.
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(a) Test 2 (11 min 9 s)

Figure 4. Burning behaviour of cinema seat.

(b) Test 3 (10 min 4 s)

Table 2. Summary of the Burning Characteristics

(c) Test 5 (7 min 26 s) (d) Test 7 (6 min 50 s)

. | Total | Mass of | Burning | Peak .
t HRR One|HRR B THR THR A
No. | Specimen Qu(e;z)lty Mass | Combustible | Surface | HRR Chaif e(rkwr)l ¢ Sur faf:r (k\;?; r;)g (M) | Mass (MIJ)Z:g) ;/erage
of THR
(kg) (kg ) | (kW)
1 ) 1 33 14.8 2.6 988 988 386 351 23.7
2 g::nr 5] 165 74 128 | 3,51 718 281 1,763 | 238 236
3 5 165 74 12.8 3,757 751 294 1,731 23.4
4 1 33 12.2 24 652 652 273 229 18.8
5 Cinema 5 164 60.8 12.0 2,077 415 174 922 15.2 167
6 Seat B 5 164 60.8 12.0 3,271 654 274 1,034 17.0 '
7 10 329 121.5 23.9 6,507 651 272 1,916 15.8
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Figure 5. Heat release rate of Test 1~3 (Cinema seat A, 2016 Figure 6. Heat release rate of Test 4~7 (Cinema seat B, 2003

model).
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