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A Study on Fire Spread Characteristics for Different Fire
Load Types

Abstract
Keywords: Building Fire Safety, Fire load, Building Construction and Materials

Fires in buildings have always been a threat to human safety and cause many
thousands of deaths and billions of dollars of property loss each year. Building codes
may be classified as prescriptive or performance-based. In prescriptive codes, most
requirements prescribe the solutions without explicitly stating their intent.
Performance-based design has become a legally usable design method in Taiwan. Fire
load is one of the most basic parameters in fire safety.

This research adopts ISO 9705 room test to carry out wood crib experiments for
fire simulation. The dimension of the room is 2.4mx3.6mx2.4m, a single opening
0.8mx2.0m without interior decorative material. Cribs here are taken to mean regular,
three-dimensional arrays of sticks. Each stick is of a square cross section and of a
length much greater than its thickness. The sticks are placed in alternating rows, with
an air space separating horizontally adjacent sticks. Wood crib burning rates have
been studied longer than any other product, with early data available from
the1930sThis study was designed to access the firs spread characteristics for various
types of fire loads through wood crib experiments. The wood crib arrangement
geometry and geometric position of wood crib in the test room are two parameters
experimentally varied. Four levels for each parameter are adopted in this study and
sixteen experiments are conducted.

From the results of wood cribs burning experiments, a wood crib test with a fire
load of 16kg can be classified as medium growth rate t-squared fire. The coefficient of

growth rate of fire (o) in our experiments is between 0.00037 and 0.00727 indicating

that the maximum is approximately 20 times the minimum. It can be concluded that

fire load types should be considered in the performance design. Crib porosity rate (¢ )

is observed to affect fire growth coefficient. When crib porosity rate approaches 0.7,
the fire growth coefficient will reach the maximum. It appears that to cause various
fire growth and spread, for a given fire load, the wood crib arrangement geometry and
geometric position of wood crib in the enclosure should be considered in further

design codes
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| gy | e | e | ¢ (kw) | (kw) a R’ o |t | te

(cm) | b(em) | n N
Al |90 | 3 | 3 | 15 |35 | A (center) | 449.36 | 407 0.00228 | 0.8559 | 23 | 374 | 444 | 4287
Bl |90 | 3 | 3 | 15 |1s335 | B (side) | 33468 | 272 0.00037 | 0.8462 | 42 | 816 | 900 | 252.2
Cl |90 | 3 | 3 | 15 |1s335 |C (comer) |591.17 | 534 0.00203 | 0.8420 | 30 | 380 | 425 | 3763
DI | 90 | 3 | 3 | 15 |1s35 | D(backside) | 350.68 | 288 0.00080 | 0.8323 | 36 | 591 | 669 | 240.6
A2 | 90 | 3 | 5 | 9 |osssa |A (center) |739.23 | 576 0.00727 | 09493 | 33 | 249 | 341 | 643.5
B2 190 | 3 | 5 | 9 |osis4 |B(side) | 79216 | 673 0.00585 | 0.9003 | 25 | 285 | 333 | 552.3
C2 190 | 3 | 5 | 9 |oss4 | C (comer) |610.76 | 515 0.00308 | 09305 | 44 | 362 | 411 | 3915
D2 190 | 3 | 5 | 9 |osss4 | D(backside) | 547.99 | 516 0.00486 | 09737 | 37 | 288 | 370 | 3260
A3 | 90 | 3 | 9 | 5 |ozess |A (center) |476.68 | 370 0.00327 | 0.8901 | 33 | 377 | 485 | 507.1
B3 190 | 3 | 9 | 5 |o2ss |B(side) |562.95 | 457 0.00497 | 09549 | 33 | 292 | 392 | 4458
c3 |90 | 3 | 9 | 5 |oases | C(comer) |611.97 | 512 0.00517 | 09483 | 33 | 303 | 385 | 3859
D3 | 90 | 3 | 9 | 5 |o2ees | D(backside) | 481.34 | 451 0.00449 | 09599 | 37 | 311 | 440 | 3083
A4 |90 | 3 | 15 | 3 Joos2a1 | A (center) |408.99 | 328 0.00236 | 09303 | 62 | 377 | 622 | 4771
B4 | 90 | 3 | 15| 3 |oos21 |B(side) | 37826 | 295 0.00239 | 0.6885 | 40 | 385 | 607 | 302.1
c4a |90 | 3 | 15| 3 Joos21 | C (comer) |525.60 | 416 0.00337 | 07050 | 21 | 361 | 528 | 347.1
D4 | 90 | 3 | 15 | 3 Joos2t | D(backside) | 516.15 | 455 0.00493 | 0.8847 | 34 | 309 | 452 | 3169
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Cl1 90 3 3 15 C (corner) 0.00203 | 0.8420
D1 90 3 3 15 D(back side) | 0.00080 | 0.8323
u (T i=a%c) | 0.00137
o (%% )| 0.00080
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B2 90 3 5 9 B (side) 0.00585 | 0.9003
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D2 90 3 5 9 D( back side) | 0.00486 | 0.9737
1 (<58 ) | 0.00526
o (#% % )] 0.00152
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D4 90 3 15 3 D( back side) | 0.00493 | 0.8847
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o (## i )| 000104
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g | we | vwe | e | ¢ (kw) a R’
I(cm) | b(em) n N
Al 90 3 3 15 1.5335 | A (center) 407 0.00228 | 0.8559
A2 90 3 5 9 0.8354 | A (center) 576 0.00727 | 0.9493
A3 90 3 9 5 02668 | A (center) | 370 0.00327 | 0.8901
Ad 90 3 15 3 00521 | A (center) 328 0.00236 | 0.9303
u (F358) 420.25 | 0.0037
o (FE%%) 94.16 | 0.0020
Bl 90 3 3 15 1.5335 | B (side) 272 0.00037 | 0.8462
B2 90 3 5 9 0.8354 | B (side) 673 0.00585 | 0.9003
B3 90 3 9 5 02668 | B (side) 457 0.00497 | 0.9549
B4 90 3 15 3 0.0521 | B (side) 295 0.00239 | 0.6885
u (F358) 424.25 | 0.0033
o (FE%%) 160.33 | 0.0021
Cl1 90 3 3 15 15335 | C (corner) 534 0.00203 | 0.8420
C2 90 3 5 9 0.8354 | C (corner) 515 0.00308 | 0.9305
C3 90 3 9 5 0.2668 | C (corner) 512 0.00517 | 0.9483
C4 90 3 15 3 | 00521 | C (corner) | 416 0.00337 | 0.7050
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D1 90 3 3 15 15335 | D(back side) | 288 0.00080 | 0.8323
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D3 90 3 9 5 0.2668 | D(back side) | 451 0.00449 | 0.9599
D4 90 3 15 3 0.0521 | D(back side) | 455 0.00493 | 0.8847
u (F358) 427.5 | 0.0037
o (F%Z) 84.55 | 0.0017
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