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Nanthaporn Decha 2010: A Program for Fire Escape Design for Assembly Occupancies.
Master of Engineering (Fire Protection Engineering), Major Field: Fire Protection
Engineering, Interdisciplinary Graduate Program. Thesis Advisor: Associate Professor

Satjarthip Thusneyapan, M.S. 132 pages.

The research concerns the usage of assembly occupancy area in Thailand. The building of
interested included 5 groups: dance hall, exhibition hall, passenger station, restaurant, and theater.
They are buildings for gatherings and activities. The conflagration would cause the high lost in
lives and properties; as happened at Santika Pub in Bangkok, Thailand at the New Year Eve of year
2009. Because the design of the fires escapes and occupant load in a building require high technical
knowledge in the safety standard of NFPA 101 Life Safety Code, which are widely used for
reference. This research developed a software for engineers, architects and any people who are

interested in the design and the improvement to the fire safety of buildings.

The study shows that the program is able to calculation the occupant loads in a building. It
is fast and accurate for designing the fire escapes comparing to the conventional calculation by
calculator. The program provides online advisory for better improvement of the design, and
covered five groups of assembly occupancy area. The program is useful for engineers, and suitable

for engineering students to use and study about fire escape design.
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4 1 & g’z ~
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1917
GRS TR L dszamms dnwaigns i dswoen s
. FOADIUN PR
il ATOUATON Tdau (@3.0.)  JlFnun AU
(M9.4./%)
1 Super Mercantile Sales area on 1048 2.8 375
Market use street floor
2 Area 1 Mercantile Sales area on 350 2.8 125
use street floor
3 Area 2 Assembly use  Waiting area 94 0.46 net 205
4 Area 3 Mercantile Sales area on 481 2.8 172
use street floor
5 Area 4 Mercantile Sales area on 284 2.8 102
use street floor
6 Area 5 Mercantile Sales area on 312 2.8 112
use street floor
7 Toilet and - - 646 2.8 231
Corridor
38 3,215 - 1,323
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1917
GRS TR L Uszanms anwaemsld i Uszen s
; FOADIUN 9
il ATOUATO nu @35.0.)  Aléun au
(09.4./1)
1 Car parking  Storage use In other than 1158 46.5 25
storage and
mercantile
occupancy
2 AHU 1 Industrial use  Special-purpose 11 NA 3
industrial
3 M&E Industrial use General and 10 9.3 2
high-hazard
industrial
4 Room C Business use Business 21 9.3 3
5 Room D Business use Business 23 9.3 3
6 Lobby Assembly use ~ Waiting space 408 0.46 net 887
7 Department Mercantile ~ Sale area on floor 1148 5.6 205
store use above street floor
8 Toilet and - = 436 5.6 78
Corridor

NN 3,215 - 1,206
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GRS TR L dszmanms ) i dszoen S
; FOADIUN aﬂymzmﬂmm 9
il ATOUATON @5.0.)  fldiun au
(09.4./1)
1 Car parking  Storage use In other than 1158 46.5 25
storage and
mercantile
occupancy
2 AHU 1 Industrial Special-purpose 16 NA 3
use industrial
3 AHU 2 Industrial Special-purpose 21 NA 3
use industrial
4 M&E Industrial General and high- 17 9.3 2
use hazard industrial
5 Room B Business Business 23 9.3 3
use
6 Department ~ Mercantile Sale area on floor 440 5.6 79
store 1 use above street floor
7 Department ~ Mercantile Sale area on floor 560 5.6 100
store 2 use above street floor
8 Department ~ Mercantile Sale area on floor 622 5.6 112
store 3 use above street floor
9 Toilet and - - 358 5.6 64
Corridor
W 3,215 - 366
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191
AL TR . Uszanms il dszeen S
Foanrun anyazmslyau .
il ATOUATON @5.0.)  fldiun au
(09.4./1)
1 Car parking  Storage use In other than 964 46.5 21
storage and
mercantile
occupancy
2 Transformer  Industrial General and high- 39 9.3 5
room use hazard industrial
3 MDB room Industrial General and high- 54 9.3 6
use hazard industrial
4 Generator Industrial General and high- 32 9.3 4
room use hazard industrial
5 Chiller Plant  Industrial General and high- 85 9.3 10
room use hazard industrial
6 Room A Business Business 23 9.3 3
use
7 M&E Industrial General and high- 20 9.3 3
use hazard industrial
8 Office Business Business 23 9.3 3
use
9 AHU 1 Industrial Special-purpose 16 NA 3
use industrial
10 AHU 2 Industrial Special-purpose 6 NA 3
use industrial
11 AHU 3 Industrial Special-purpose 11 NA 3

use industrial
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191
aalo) . . Uszanms il dszeen S
. Yoanui anyazmslyau .
il ATOUATON @5.0.)  fldiun au
(09.4./1)
12 AHU 4 Industrial Special-purpose 13 NA 3
use industrial
13 Pre-function = Mercantile Sale area on floor 67 5.6 12
area use above street floor
14 Function Mercantile Sale area on floor 383 5.6 69
hall use above street floor
15 Mall area Mercantile Sale area on floor 433 5.6 78
use above street floor
16 Toilet and & 3 716.04 5.6 128
Corridor
334 2,885 - 354
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. Yoanui anyazmslyau .
il ATOUATON @5.0.)  fldiun au
(09.4./1)
1 Theater 5-1 Assembly Fixed seating 270 : 255
use
2 Theater 5-2 Assembly Fixed seating 270 - 204
use
3 Theater 5-3 Assembly Fixed seating 260 - 162
use
4 Storage 1 Storage use In other than 37 46.5 1
storage and
mercantile
occupancy
5 Storage 2 Storage use In other than 16 46.5 1
storage and
mercantile
occupancy
6 EE-room Industrial General and high- 7 9.3 1
use hazard industrial
7 Toilet and 1013 9.3 109
Corridor
33 1,873 - 733
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il ATOUATO @5.0.)  glanun au
(99.4./1)
1 Theater 6-1  Assembly Fixed seating 397 = 255
use
2 Theater 6-2  Assembly Fixed seating 335 - 204
use
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Report Occupant Load
TsuLdEaIInnw iy

Project{£alasims) : lsammmuns 6 %1

Floor(fuf) : 1

Mame use Use . Detaik A.-'E.'a Dcfupant
- E S— - — =  Load
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s 4 i e R 284.00 1e
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a2 - - o | ms
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Floor (fuf) - 2
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= = - - - ma Load
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mal N Winah S vinai [ maiu 1.01300 109
vimafurma 2 finafumm Winafume 16.00 1
Trermmai 5-1 Trormmeri U B A 27000 =5
Total {7m) 1.37300 733

Noke : Occupantload of Floor 5 & 733 persons
Erunu]lamsaatu 5 whvin 733 )
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Floor (fufi) - 6
Nome us= U= Derois =
T EL TSI e T
(#rmmz ) e
vima AHUZ sima ol S e raaihei 17.00 3
Trarmmmi 6-2 Tesrmmari WL An L 33500 .}
Tomrmmar -3 Trermmed whiBuinindn i 29000 1w
AR—— L T [ Sn—— drunal b rum e it 4700 3
A— 0 B [T W—— i b weraadhat 3500 3
PRS— . S [ — d il o ranthate 3700 3
i AHU 1 vise b S werwihe 1100 3
vine AHU 3 vina bl e weraadhiate 1200 3
Vimafvrs inafun Winaiume 4M0 1
Fmai At hal wimaii / maiu winai /maiu 64500 n
Trarmmari 6-1 Teermmani i 397.00 5
Emim dim dminam 4300 5
Totd (raz) | 187300 715

Noke : Occupantload of FHoor 6 B 715 persons
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Report Number of Exits and Travel Distance to Exits
FEUUEIUNIK IWuaz zezmatasany ldmani W

F‘rujed(iaiaﬁnﬂi] st 6 W

Floor#a) - 1
Occupant Load 5 1323 pesons Numberof Bats: 4 exa
'i'1u1ul|_l'ru'l|mm' wuinne 1323 FTuTume fsdssnise 4 ned bl
Maxzmun Lmat of
o =
Common Path Dead End Travel Detance
=i =xama =EEEgET
(m.) (m.) {m)
6.1 6.1 76

Floor (%wa) : 2

Occupant Loads 1206 pesons
|-

Number of Eais : 4

exi

eI b s 1206 FTu Tl inine 4w
Masamun Lmat of
o =
Common Path Dead-End Trevel Dstance
£ ST =l =gt
(m.) (m.) {m.}
61 61 76
Floor (%w) : 3
Occupant Load & 391 pemsons Numberof Exits - 3 ext
e b i s 391 FTuTumie ifndnsnise 3 wie b
Maoamun Limat of
o =
Common Path Dead-End Trevel Dsance
L ST =l =T
(m.) {m.} {m.}
61 61 76
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Floor (#i) : 4

Occupant Loads 3 pesons
21 i

A Ta TN

NumberofEats - 3 et

4 FTuaumie Ihfndneine 3 nnd bl
Macamun Limitof
- =
Common Path Dead-End Travel Dstance
=i =il R EEET
{m.) {m.) im.)
6.1 6.1 76

Floor (%) : 5

Occupant Loads /33 persons
21 S L

AT

NumberofEats - 3 ext

= Fuaumeil bifadie iz 3 nomd bl
Macamun Limitof
- =
Common Path Dead-End Travel Dstance
=i =il =EEgET
(m.) (m.) (m.)
6.1 6.1 Fi:]

Floor (%) : 6

Occupant Loads 13 pesos
3 L e i W

T e

Numberof Exis - 3 ext

i 715 T T e e ¥
Macamun Limitof
- -

Common Path Dead-End Travel Detance
E = ST =acifane E= =]
{m.) {m.) (m.)

6.1 6.1 76
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Report Capacity of Exits
FUHTULRAITUIATDIN MWL LW

Prujecl{'ﬂ.aTnﬂm'i} Tsamvouad 6 Hu

Floor: 1

Total Exiis: 4 exis Occupant Load 5 1323 pesons

dmmoned blfusammuiu e 4 noed bl Furwi Emmreinivn 1323m

Width
—— Y e Caloubted Mipimun Recommend
HHRLITEL L1l ] ‘H IS
() () ()

1 drz i s Loz 1ol 166 0.31 180
1 =i Imi Il 166 0.81 130
1 Ry 166 0.2 166
1 du bl 25 112 22
2 maRu 166 0.2 166
2 17z i ik Tl 166 0.81 130
2 1 =i i I Il 166 0.81 130
2 dulmwidll 2 112 22
3 mafu 166 0.2 166
3 = nim T e ] 166 0.81 180
3 ol s i L Il 166 0.31 180
3 il 22 112 22
4 ol e s Lt Il 166 0.31 180
4 mafu 166 092 166
4 Az i s Loz 1ol 166 0.31 180
4 il 22 112 22

Al ] Y 1 H
M 73 S1PNUAAVOIVUIANNOON MKV IZTUVOITUTN | Iﬂﬂﬂ’ﬂﬂ\lﬂ’iﬁﬁﬂlﬁuﬂllug ( Width

A s 4 X Y A
Recommend ) A9 GU‘H'IQGUGQQ‘]Jﬂ3ﬂ!u1@3§1u%ﬁ1%@1@1u&“@@1‘ﬂfJ



Floor: 2

Total Exis: 4 exas Occupant Load 5 1206 pesons
e Ildus i 15 4 el Fruwile guiniin 1206 m
Width
EatNo. Type of Badts ATRETH
il ol dnmnanadbl Cakubsted Minimun Recommend
T L1t ] ML

(wemy) (] (rm)
1 maRu 151 052 151
1 ez win T N 151 0.81 180
1 i lmid Il 230 112 240
1 W=win s bl 151 0.81 180
2 maRu 151 052 151
2 = min T N 151 0.81 130
2 d=win s bl 151 0.81 180
2 tu bl bl 230 112 240
3 maRu 151 052 151
3 = min s Il Tl 151 0.81 130
3 U =witvi s bl 151 0.81 130
3 tulml 230 112 240
4 ez win T N 151 0.1 180
4 W= nitvi s bl 151 0.81 130
4 maRu 151 042 151
4 fu bl Il 230 112 240

v 1 9 H
MNA 74 F1NURDVDIVUIANTNOONTHNIZTUVDITUN 2
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Floor: 3

Total Exis; 3, exis Occupant Load 5 391 pesons

Fnrnoned Weusvimmd 1§ 3 el 1-1l.l.1l.l.ll_1l-mﬂ-l.l.-l.lﬂ"l-l.l 39T m

Width
B Mo Type of Bars A TATH
HHMILL P Calkubted Minimun Recommend
o —r A F—
() (rms) {rres)

1 mafu 0.92 0.9 0.92
1 1l Il 1.12 112 120
1 1l s i L Il 030 0.81 090
1 dr=nim A B ] 080 0.81 090
2 lr=nim o B ] 080 0.81 090
2 1l e L Il 030 0.81 090
2 1l Il 1.12 112 120
2 mafu 0.92 0.9 0.92
3 1 bz Il 1.12 112 120
3 1l =i i L Il 030 0.81 090
3 lr=nim o B ] 030 0.81 090
3 mafu 0.92 0.9 0.92

v 1 9 1
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Hoor - 4

Totl Bais - 3, exits Occupant load s 354 pemsons

Fmnened Hiusfimui l§ 3 woed W i1u1uu'_1-'n'mﬁ|ﬁui1'l.| I om

Width
EatNo. Type of Bats A TRATH
WHLL WU THETHMLL Cakubied Hi_flmn Recommend
- s [ —
(rares) (rares) (rres)

1 Fron P N 112 112 130
1 1l e s D Il 080 0.31 050
1 = wim Fuz LevanZ Il 080 0.81 0.90
1 mafu 0.92 0.92 0.92
2 dz=wim T e ] 080 0.81 090
2 1l i L I 030 0.81 090
2 mafu 0.92 0.92 0.92
2 i ik Il 112 1.12 120
3 i ik Il 1.12 1.12 120
3 1l i L I 080 0.81 090
3 dz=wim T e ] 080 0.81 090
3 mafu 0.92 0.92 0.92

v 1 9 1
MNA 76 T1NURBVDIVUIANNOONTHNIZTANVDITUN 4
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Floor : 5

Total Bas ; 3, exis Occupant load s 733  pesons

Fnnoned ldusimuu s 3 el 1'1u1uu'_'ll'mﬁﬁu|'1'u 73 m

Width
Bat No Type nfEnil AT
HHMIL AL L Cakulsted Minimun Recommend
- s f—
{rarmrr) {rares) {rarmrr)

1 mafu 123 0.92 198
1 1l it i i Il 123 0.31 130
1 dz=min Fur LowanE Il 123 0.31 130
1 i lmoniZ Tl 156 1.12 240
2 mafu 123 0.92 123
2 dz=min Fur LowanE 1ol 123 0.31 130
b 1l v wR b I 13 0.31 130
2 tulma e 186 1.12 240
3 d1=nim Fua lniZ 1l 13 0.31 130
3 1l i shh b I 13 0.31 130
3 mafu 13 0.92 13
3 tulma e 1856 1.12 240

v ] Y H
M 77 SIPNUAAVOIVUIANNOONNHUIZTUVDITUN 5
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Floor : 6

Total Bats : 3, exits Occupant Load s 713 pesons

A mInoTHL FimmTulE 3wl 'i"m11.|u'_1.'n'lrrrlnﬁ|ﬁn|"ﬁ| e m

Width
=51, Type of Bais ATRIATH
HHMIL riinrnanad Calulsted Minimun Recommend
e s f—
{tarer) {rrws) {rarer)

1 e Il 1.8 1.12 240
1 mafu 120 0.92 120
1 dz=zain Fur LowanZ I 120 0.31 130
1 1l it i i Il 120 0.31 130
2 mafu 120 0.92 120
2 dz=zmin Fur LowanE 1o 120 0.31 130
b 1l i wah b I 120 0.31 130
2 tulmal e 182 1.12 240
3 mafu 120 0.92 120
3 dr=nim Fua lniZ 1l 120 0.31 130
3 1l i i b Il 120 0.31 180
3 tulma e 1.8 1.12 240

v 1 9 1
MNA 78 F1PNURAVDIVUIANNOONTHIIZHNVDITUN 6
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YUADUNIAAANY Fire Escape Design Program for Assembly Occupancies
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http://resources.businessobjects.com/support/downloads/redistributebles/vs 2008/redist/x64/CRR
edist2008_x64.msi 1aY Microsoft NET Framework 3.5 c?}qmmmﬂnﬁwa@‘l?fﬁ

http://download.microsoft.com/download/2/0/E/20E90413-712F-438C-988E-

FDAA79A8AC3D/dotnetfx35.exeA6&displaylang=en
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Fire Escape
Design Setup.exe

MNWNUINT V1 1oAdU Fire Escape Design Setup.exe
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Welcome to the Fire Escape
Design Setup Wizard

This wizard will guide you through the installation of Fire
Escape Design.

Itis recommended that you dose all other applications before
starting Setup. This will make it possible to update relevant
system files without having to reboot your computer,

Click Next to continue.

MNAUINN V2 1111199 Welcome to the Fire Escape Design Setup Wizard

H Y i)
2.3 hmsendaensiazdaaslilsunsy Tasn1snaily Browse. .. tagiiioim

A g £ ' [ P~
ﬂ'lﬁlﬁ'ﬁ]ﬂﬂﬁ'lﬂ‘ﬂ'lﬂlﬁiﬁ]ﬁu ﬂﬂﬂu Next > AININWHUINT U3

Choose the folder in which to install Fire Escape Design.

Setup will install Fire Escape Design in the following folder. To install in a
different folder, dick Browse and select anather folder. Click Next to
continue.

At least 2,93 Mb of free disk space is required.

Destination folder
C:\Program Files\Nanthaporn Decha'Fire Escape Design Browse...

Copyright & 2010, Manthaporn Decha

<Back || MNext> i[ Cancel

MWHUINT U3 111199 Chose Install Location

A 9 o 9 J . 9 o
2.4 !,a@ﬂﬁi']\?ﬂ']ﬁaﬂﬂuﬁu']lﬂﬁﬂﬂ@ﬂ (Create a Desktop icon) Lmz’dinmaaﬂiu

14 f o v
aA13NUY (Create shortcut in start menu) ngﬁlﬁﬂﬂﬂu Next > A4NINHUINT U4
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Select shortcuts
Select additional shortouts,

Select any additional shortcuts for Fire Escape Design that you would like
created by the installation:

Create a Desktop icon
Create shortcut in start menu

Copyright & 2010, Manthaporn Decha

<Back | MNext> i[ Cancel

MWHUINT V4 111199 Select shorteuts

Aa ¥ ° 2 A A A A
2.5 T‘]Jmﬂilmﬂﬂm%‘mmﬁ!,!,ﬁmiwazmﬂﬂmmaaﬂ TITDNA < Back WD

nav lud lu 1gndeudana Install ALV INHLANT U5

Ready to Install

Setup is now ready to begin installing Fire Escape Design on
your computer.

Click Install to continue with the installation, or dick Back if you want to review or change any
settings.

Destination folder: a T E i
C:'Program Files\Manthaporn Decha\Fire Escape Design
Additional shortuts:

Create a Desktop icon
Create shortcut in start menu

=

Copyright & 2010, Manthaporn Decha

[ <Back JF Instai | [ cancel |

= vy
MNAUINN VS i1 Ready to Install

9 9
2.6 Tdsunsusiimsanad Tasaziuauuaasnnuauninlumsaaaa Tdsunsuy

AININHUINA V6
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Installing
Please wait while Fire Escape Design is being installed.

Please wait while Fire Escape Design is being installed. The installation will take several

minutes,

Copy: Uninstall. exe

Copyright a 2010, Manthaporn Decha

<Back | next> | [, caneal |

= v .
MNAHINN V6 111130 Installing

& d Y 9y a £ a & o
2.7 WUBLDUUFAAIANUAVN U UAY I‘]Jill,ﬂill%$Llﬁﬂ\1ﬂu1!ﬁiﬁ)ﬁuﬂﬁﬁﬂﬂ\1 FNNIN

A
WUINN U7

Completing the Fire Escape
Design Setup Wizard

Fire Escape Design has been installed on your computer,

Click Finish to dose this wizard.

MNEUING V7 111190 Completing the Fire Escape Design Setup Wizard
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fjﬁami‘l?ﬁamiﬂmnm Fire Escape Design for Assembly Occupancies
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Occupancies is the thesis project of Master of Engineering
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