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ABSTRACT

With the common tendency in the accordance with the trend, low-stories built edifices that are Pilotis-oriented structured
exponentially and constantly increasing its number of buildings. It inevitably contains its risks of facing conflagrations as
most of its part is used as parking lots. In the parking lots, the length of the flame has a heavy-weighted possibility that
it would get increased because the heat release rate gets relatively high due to the vehicle insulation. Following on top of
that, due to the nature of the Pilotisconsisting of pillars, there is a risk of flame spread to the adjacent building if the same
Pilotis-structured buildings are adjacent to each other, if the flame spreads to the surroundings due to the influence of the
wind. Because the most of the pilotis-structured-buildings have this entrance that makes the residents be able to enter, if
the entrance were plugged the resident get a serious risk of a poisonous gas and a flame. Therefore, if the parking-lots
of the pilotis-structured-buildings are adjacent to each other it requires a space to prevent the place from the spread of
flame. This research studied how far is appropriate to prevent flame spreading with FDS. As a result, the study found that
the distance at least 3.0 m is required.
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Table 1. Space Between Line and Buildings
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Objective Architecture

Building Standards set by the Building Ordinance

Buildings in Exclusive Residential Areas

1 m or More and 6 m or Less

Factory Over 500 m’ Floor Area

Semi-Industrial: 1 m or More and 6 m or Less
Outside Area: 1.5m or More and 6 m or Less

Over 1000 m*> Sales Facilities, Accommodation, Cultural Meeting Facilities

1.5m or More and 6 m or Less

Multi-Use Building

1.5m or More and 6 m or Less

Public Housing

Apartment: 2m or More and 6 m or Less
Town House: 2m or More and 5m or Less
Multi-Family House: 1 m or More and 4 m or Less

Other Buildings

0.5 m or more and 6 m or less

Table 2. Spacing of Building Sunbeam

After Revision

Assortment Before Revision

General Apartment House Urban Living Homes

Separation Distance H or More

0.5 H or More 0.25 H or More

If the South-Facing
Building is low and the Main

More than 0.8 Times of High
Building, H of Low
Building

Opening is South-Facing

More than 0.4 Times of High
Building, 0.5 H of Low
Building

More than 0.5 Times of High
Building, 0.25 H of Low
Building
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OO Town A Apartment

182cm

13 cars parked 13 cars parked

423cm
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30cm ' 212em

175cm ™

Figure 1. Structure of the building.
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Table 3. Temperature Distribution at 1.0 m Hight

) Reaching Time of 300 C
Location (m)
Average pl p2 p3 p4
1.5 225.25 188 241 244 228
2.0 221 190 237 264 193
2.5 212 202 236 217 193
3.0 239 236 332 194 194
v 3.5 246.5 280 296 216 194
@ Simulation modeling 4.0 243.75 281 294 216 184
R P 45 230.25 279 278 180 184
30005 5.0 212.75 269 234 172 176
2500
5 2001 Table 4. Temperature Distribution at 2.0 m Hight
=l i Reaching Time of 300 C
1000 4 Location (m)
Average pl p2 p3 p4
| 1.5 171 174 | 175 169 | 166
e 200 400 500 g0 1000 1200 2.0 169.25 175 168 169 165
b 2.5 17725 | 178 | 187 | 179 | 165
® Applied heat release rate (HRR), 3,431 kW 3.0 177.25 181 192 169 167
Figure 2. Simulation modeling. 35 179.5 190 192 167 167
4.0 198.25 261 196 164 169
o] 7H4-& AHesta) 3R A A2 E T7to= 1309 4.5 178.75 185 196 164 170
Aepo] Fakulo] lgloth, £ NP S @ QB ol 3 S0 | ims | 181 | 180 | 163 | 162
A 919 4S B157] $1atel7] o] Figure 13} 2ol &
Aeoll sl = 4t Affo] dase ARe AFsE Ao stgdo] ARAS H-S 7Psto] 4Ti7F FAo A
goul, B S GAY ALRFY v 9F  amt goz 4k
< FAIBFAH Zajogete] gubAel Wk 315 CT-370 T2 &
& Aol vis] dA AR 22 230l A 13Tet eqﬁ] oUtk® 18y7] wjHol wrsl AEol|A] 3tdo] FHAatE o]
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o ek 450 TF 2 §tol
400 C 181 450 Co =5

5 Zut { n&®
5.1 WSAEZHE 7{2|¥ 300 Coll 0|2= A2t

5.1.1 =2 1.0 m, 2.0 m, 3.0 m&] =9]

e E2 e SAtE shgdo] ARl "ol e &
7 AHo2HE 1.0 m, 2.0 m, 3.0 m Aghe] 300 Col| =
Gol= AlZH Table 3, 4, 5¢F Zth

$HO R 1.5 m oA 29| Z+ZFe] Al A pl, p2, p3,
pAo] HHA|ZFS 22525 s¢1L, 2287 2] 2.0 moj A= 221 s,
2.5 m= 212 s, 3.0 m= 239 s, 3.5 m= 246.5 s, 4.0 m=
243.7 s, 4.5 m= 230.25 s, 183 5.0 m= 212,75 st 4
21 2.0 mizo] Tt pl, p2, p3, p42 L=ANA 7} 300 Cof
o|2 = Hot A|7HS Table 49} Zth 43 1.5 moA= 171 s,
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Table 5. Temperature Distribution at 3.0 m Hight
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Table 6. Temperature Distribution at 1.0 m Hight

Reaching Time of 300 C Reaching Time of 400 C
Location (m) Location (m)

Average pl p2 p3 p4 Average pl p2 p3 p4

1.5 161.25 170 163 157 155 1.5 394 359 393 442 382

2.0 161.5 176 163 155 152 2.0 463.75 339 573 560 383

2.5 162 172 163 161 152 2.5 552.5 344 609 629 628

3.0 162 172 162 161 153 3.0 738.5 345 1213 629 767
3.5 164 177 163 161 155 3.5 1216.5 519 747 |30 min | 30 min
4.0 162.75 172 163 161 155 4.0 1160 693 347 |30 min | 30 min

4.5 164.25 176 163 162 156 4.5 1016 593 299 |30 min| 1372

5.0 165.5 173 166 162 161 5.0 786 363 323 1361 1097
300°C temperatare BRelsl e 7o) A% s e WY
Time 300 = 5o FH =R SiHEG 92y e e St
) ol7] ujioll Wejo] FahEl AT We] whdn 1)
...................... a1 olzzo] AR E oA TtdEe] SR 37 f+
-7~ Q1) e Uk 71520 F1 Aol vl A &
e T e | E b ulEC EE 994E A2RE U olFe] ulE
- | o o] A7Ee) s A4S SAS] A8l A% 7 29
20191 3.0 mo] % WIS =7 a} Fo] Bhgs) molm
” 2 Figure 39 @2} ®2F 2ol 422] 3.0 m %o]o A 300 C

0

1.5 20 25 3.0 35 40 45 50 m

(@ Temperatures range of 300 degrees for distance and height

700
s32 I

)TIME'WEZD

(® Temperature change up to 177 s

Figure 3. Flame growth form.

2.0 m= 169.25 s, 2.5 m¥} 3.0 m= 177.25 s, 3.5 m= 179.5
s, 4.0 m= 19825 s, 4.5 m= 178.75 s 18] 5.0 m= 171.5
s7F Al Aoz Felgrh 42 3.0 m =o|7} 300 C
of =gdh= AlXHE Table 5&F Zef. = A 1.5 moj A=
16125 s, 2.0 me= 1615 s, 2.5 me= 162 s, 3.0 m= 162 s, 3.5
m= 164 s, 4.0 m= 162,75 s, 4.5 m= 16425 s 7181l 5.0
m+= 165.5 s7} A3t}

°ﬂ = ARE SA oA 3 10 m 7A2lof "ol 3¢

L 16125 s7F AR, 1.5 m oA L& 1615 s, 2.0 mE

A 2L 16155, 25 me 3.0 m GojZ] L& W% 162 s
7} A8owW, 35 m= 177 s, 40 m= 162.75 s, 4.5 m=
16425 s7} A o 1831 5.0 m= 165.5 s7F A= A
gelstgieh 22ju g Eo] 3 mojA 300 Cefl o]2&= A7t
o] 7 WE A= 1.5 m Hojxl YA = FQIE U

5.2 YWIHEZEE 7{2|E 400 ‘Coll o|2= AlZt

52.1 2 1.0 m, 2.0 m, 3.0 m =9]

o} o] 5§ AERY 3h¢ gHto] Ao rEE 44
1.0 m 3z0]of 400 Cojl o] 2= AJ7HS 273 AT}H= Table
6 ﬂr 2tk % 1.5 m HojZl o] HtAZhE 394 571 4

, 2.0 m= 463.75 s, 2.5 m= 552.5 s, 3.0 me= 738.5 s,
3.5 m:= 1216.5 s, 4.0 m= 1160 s, 4.5 m= 1016 s 18|31
5.0 m= 786 s7} ARl

222 2.0 m o] F7e] £%7) 400 CTr} &= Agd A
7F& Table 73} Zt}.

1.5 m& 324.75 s, 2.0 me= 2945 s, 2.5 m+= 312.25 s, 3.0
mi= 543 s, 3.5 m= 543 s, 4.0 m= 785 s, 4.5 mE= 735.5 s9]
W 18|31 5.0 me 72625 s7} AEl= Ao g selEdch
42 3.0 m Eo|9 &%7} 400 Cr} He Agd A7+
Table 83} Zth =3 A& 1.5 m oA 29| 7179 &%
A A7} 400 T} &l A 72 232 s0]32, 2.0 mE= 199 s, 2.5
m+= 201.5 s, 3.0 me= 208.5 s, 3.5 m= 2135 s, 4.0 m+=

Fire Sci. Eng., Vol. 31, No. 4, 2017



108

™

o>
S

N
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Table 8. Temperature Distribution at 3.0 m Hight

Reaching Time of 400 C Reaching Time of 400 T
Location (m) Location (m)
Average pl p2 p3 p4 Average pl p2 p3 p4
1.5 324.75 222 308 387 382 1.5 232 192 178 196 362
2.0 294.5 222 293 440 223 2.0 199 214 179 179 224
2.5 312.25 283 293 449 224 2.5 201.5 210 193 179 224
3.0 543 281 291 569 1031 3.0 208.5 211 201 198 224
3.5 766.75 281 280 1253 1253 3.5 213.5 232 213 195 214
4.0 785 282 281 1289 1288 4.0 229.5 280 224 200 214
45 735.5 282 279 1283 1098 4.5 246.5 280 278 213 215
5.0 726.25 280 278 1253 1094 5.0 310 280 275 213 274
Table 9. Temperature Distribution at 1.0 m Hight
400°C temperature
Time 1400 i Reaching Time of 450 C
Location (m)

1200 Average pl p2 p3 p4

1000 1.5 1124 361 535 |30 min | 30 min

800 P - o 2.0 1435 340 |30 min | 30 min | 30 min

e L7 - -zz: 2.5 1546.75 787 |30 min | 30 min | 30 min

e I 3.0 1587.25 949 |30 min | 30 min | 30 min

el 3.5 164225 | 1169 |30 min |30 min | 30min

® s 20 25 a0 25 40 45 50 m 4.0 1444.25 1160 1017 |30 min | 30 min

4.5 1386 1238 706 | 30 min | 30 min

(@ Temperatures range of 400 degrees for distance and height 5.0 1177.25 | 1352 460 |30 min| 1097

I 5.3 WelHE2EE 7{2|¥ 450 ‘Coll O|2= A|Zt

|

Frine: z0s 0

(® Temperature change up to 209 s

Figure 4. Flame growth form.

229.5 s, 4.5 m= 246.5 s 18|31 5.0 m= 310 s7} Agl= A
S 2 oRQIE ]It Figure 49 @ 7} A9 A7HE e

W Zlo|tk. o Zie) ol 4] B 400 Cof o] 2= A|7ko] 4
Z w2 Q2= 120 3.0 mZ 200 s HAEA 400 CE
Wet= Ao g Velyth 19 B W3l o]F 30 m E—Ej_
2 3tef 271400 Col o] 2= 209 s0] £ HsHS e}
H Aol

A, AI31HE A4%, 20174

53.1 2] 1.0 m, 2.0 m, 3.0 m 9]

Walo]3 422 1.0 m, 2 m, 3 m =0]9] &% 7} 450 Cr}
%= AlXkE Table 9. 10. 11of Upebyich

1.5 m HoJR 2& 1124 s7} A3 3, 2.0 m= 14355, 2.5 m
+— 1546.75 s, 3.0 m= 1587.25 s, 3.5 m+= 164225 s, 4.0 m=
144425 s, 4.5 m= 1386 s7} A¥clk 18|31 5.0 mo=
1177.25 s7} Ae)s AL 5915490}, 222 2.0 m =o]H A
g 1.5 m o]ZdE L2 1069 s, 2.0 m= 1069.5 s, 2.5 m=
1066.5 s, 3.0 m+= 1067.25 s, 3.5 m+= 953 s, 4.0 m+= 1049.75 s,
4.5 m= 1004.25 s, 7128 31 5.0 m&= 785.75 s7F A= AL
2 BelEglrh. U3 LEAA0lE 30 min o]4o] Ahes
FH = Btk 42 3.0 m oo &%} 450 Cr} Ax=
= A7 E 15 m GojA L& 47655, 2.0 m= 491 s, 2.5 m
+= 507.25 s, 3.0 m= 509 s, 3.5 m+= 650.75 s, 4.0 m= 775.5 s,
45 m= 770.5 s 7183l 5.0 m= 766.25 s7F Ad]= AS &
ol5kict. A% ol 450 Tof o2 A7k Figure 5]
@s} ov], £E Bus GofA eyt

W3l o]F 2.0 m AL 491 s7} A UA} 450 C o]AY]
L2 B, 3 mE 509 sof 450 C ojAto] e BHIE
wola gk,



A2E AdE oAz uhE At Ao A 109

Table 10. Temperature Distribution at 2.0 m Hight

Table 11. Temperature Distribution at 3.0 m Hight

Reaching Time of 450 T Reaching Time of 450 C
Location (m) Location (m)

Average pl p2 p3 p4 Average pl p2 p3 p4

1.5 1069 332 334 |30 min | 30 min 1.5 476.5 213 305 194 1194

2.0 1069.5 336 342 |30 min | 30 min 2.0 491 214 283 198 1269

2.5 1066.5 333 333 |30 min | 30 min 2.5 507.25 284 281 210 1254

3.0 1067.25 333 336 |30 min | 30 min 3.0 509 283 284 217 1252

3.5 953 334 299 1379 | 30 min 3.5 650.75 281 281 787 1254

4.0 1049.75 309 290 |30 min | 30 min 4.0 775.5 286 280 1268 1268

4.5 1004.25 317 283 1617 | 30 min 4.5 770.5 283 279 1268 1252

5.0 785.75 317 324 1405 1097 5.0 766.25 281 279 1254 1251
P B 7o FAHE A A 9o 2ARARTEe
Time 1300 AREF Fofoft F5or29 &- o] 7hedt 2007
00 | ol FAelA SA7F AT - AFATE AEel
0o 23 grezo djujr) Zdsich Eﬁ? Ao A-E
el I pepepege - L @R e o] FAE A BAL 9 WY
Soooe | o] eoRkEd e dddhEol ¥O shelRol W, WA
con | glol ZIBOE TAR FIolY] o] uigre] GEe
Bol W el gleh. SIS Alao] Hwwistel ugrel
i ol wIZre}y] wiie] At LR 5o AhsFol
13 20 a5 a0 a5 a0 as s m w2 steBo] uigre] GFO Qo) A AnswA

(@ Temperatures range of 450 degrees for distance and height

frne: 5120

(® Temperature change up to 510 s

Figure 5. Flame growth form.
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