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Abstract

In this research, we analyze the fire evacuation planning using the Pathfinder program, which
is based on the agent-based simulation (ABS) approach. We conduct a designed experiment using
a case study of a fire-emergency situation hypothetically occurred at the engineering building at
Ubonratchathani university. Next, we analyze different egress/ evacuation options for emergency
evacuation planning, including stairway and elevator, by performing 6 designed cases to understand
how these options affect travel time to an emergency exit on the first floor of building occupants.
Then, we investigate agent behaviors and evacuation time of students and faculties assumed to
randomly using various rooms in the building under 7 fire scenarios. Analyzed results show that
various alternatives for evacuation planning affect both evacuation time and the number of people
to be evacuated, which implies that proper plan for successful emergency preparedness and
response, such as in an evacuation drill, should consider locations and severity of fire sources into

account.
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Figure 2 The case study of an engineering
building (EN6)
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Figure 3 The simulation model of EN6 building: a) top view, b) side view, c) building access point,

d) exit position or fire escape door, ) stair position, and f) elevator position
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Table 1 Conditions for turning on and off of the fire escape routes in each case of evacuation

Cases Stair 1 Stair 2 Stair 3 Stair 4 Lift 1 Lift2 | Lift3
Case 1 On On On On On On On
Case 2 On On On Off Off Off Off
Case 3 On On On Off On On Off
Case 4 on on Oon of | on Off Off
Case 5 Off Off Off Off On On On
Case 6 On On On On Off Off Off

1.} Bl
v | B e SO s (1

Figure 5 The illustration of simulation run for case 2
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Figure 8 The illustration of simulation run for case 5
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Figure 9 The illustration of simulation run for case 6

Table 2 Comparison of the number of evacuees at each time for all the 6 cases

Cases Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
100 251 216 229 224 25 249
200 680 571 611 588 66 643
300 959 927 955 949 132 933
400 0 0 0 0 175 0
500 0 0 0 0 225 0
600 0 0 0 0 285 0
700 0 0 0 0 342 0
Time 800 0 0 0 0 393 0
(seconds) | ggg 0 0 0 0 446 0
1,000 0 0 0 0 501 0
1,100 0 0 0 0 565 0
1,200 0 0 0 0 623 0
1,300 0 0 0 0 688 0
1,400 0 0 0 0 754 0
1,500 0 0 0 0 811 0
1,600 0 0 0 0 877 0
1,700 0 0 0 0 946 0

A A a al L - = o A 1 1/
nsdift 4 dleWaldiulaniln 3 Tuln uazlednd  duaadluguil 7 wuitaugavheeanaineinsid

1 A7 AUNSORARINANIS run LHLABLAALENIAN Tneldiian 319 Huai

1878



0 28 avuil 10 garAu 2563

15315 memansuazinalulad

3.1.5 doaynalunisewswnsdiil 5
367 5 Walaanisnisldand
AUNTOUARINANIS run LaULAALAAEYIUIA1A
uanslugu 8 Taenwuiaugavheesnainennsid
Tngldiaan 1,768.8 Junfl Faudunianiigeunnnda
n3idu q deunthil \lessnnissensesuazaiy
wednvaInsidaniResedafen
3.1.6 vomlunisawewnsdlil 6
nsdifl 6 ilolaldulanifinifies
BUIUAYT AIWITOUAAINANTT run LULRALAAY
famduandlugudl 9 wuiraugaviesanain
msialagldiaan 329 Jund
3.1.7 wan1swisuidieuia 6 nsdl
MiAseRdeduausouanua
nswSsuisuresie 6 nsaifinw TaFauansly

< v o < & A\lu
A5 2 dmsuTiunurunenawesnniunla

<
o
LY

Tunsiazeranan wsqfa'luqinaqﬂwan'li’nﬂﬁ
nsel@nwuvusiassiugiuita 6 nsdl dmiu
HaNTENUIINNILEgeIslunIsonenLuusng q
Tudranaundftliffaniunisalgnidu Tnewuin
nsenenlunsaliIalildldvndomis (nsdid 1)
ldianlunisesnaineins 319 Jundl drunsdl
AUaleaNARssetadeate 3§ asldinands
1,769 3uit (nself 5) daunnslévulaethaion
Tnglildand (nsdidl 6) a¢1diaan 329 Fund
uaneniinanissrasansdidne 2-4 Fudunis
nnaeansdlla 1 Yula (Guladl 4) TaelWldtdios
tuledl 1-3 udwmaesllalduand (nsdid 2)
nultiiaieene1ne1As 330.8 Juri neasade
TldanARE 2 42 (n36i7 3) wudnldioan 319
i Wuierdunimaasudalldandines 1
& (nsdlfl 4) nuildiaan 219 Jund

3.2 MSANYINTTMEUNTsanewlunsdl

1879

invnani@u (what-if analysis)
namsenwluduilidunissiannig
-l a ol
snennillwannislumamaaniduiiiownsin
I o a ' Y P
wrasiuilalwlnilugasie q Ingldnsdfnwi 6
990U (enewniln 1neldldiamsiulanilnm 4
) Wudeulandnlumsimuanginssuniswil
J L
W yananilevnuuunismaasslagnissiany
° ' - = Y o o
dumisranisiianaslnfigning vidifiaow
1 a a v oo a
Lﬁaamamimﬂmthaﬂuu Wednwmginssuuay
namMsewenvaltornis lnguvadu 7 aamu
v -9 4 U .
ATAIMUVUIAR DILATUTIIIBIDIATTAR19AY
e ° a
Tnganunisalil 1-4 uansnsdassmsiiamgly
a ' a o o -
Ushindwenmsissunanidanwasruududin
Hateuarilawneeee1nns TneRa1suInTwn
v - o @ ] o a
veaSgunilanugresindnwsineiy wazRntsan
Mnduniaainvgiuluiaziuuenams
Tngaund i idmwadminneludsassunasy
meuenvisuiuseimsiasisinguiSoula q 1
° v & v o 'Y & ca
Fududeafureadertu uenvnddounisaif
5-7 udnin1sdraeinisiiamegluusiadiuiives
o & o ' -t ) 1 -t
o sluyagensisvesetmsFoundnluduin
Harouasilerinvesorns Inawdudiudineu
v v d U ar =t L 4 a
oMl watvayusiviesinesnsd

LY

&
U

A -] -
3.2.1 aomun1salfl 1 Sraeamsiiamg
wdslvel uStinutu 2 aelueadeusiu
A1591899N1FINUHUNITONEWIN

a a ea N
ﬂ’]ilﬂﬂLVW]QﬂLﬂumuﬁmunﬁmV] 1 AurnLygaLsy

118930199

1 4 o a L4 oy LY
vesiiinmsgninduasiviunaazauveanduly

v
- ] ]

tWUYUDY

nlndl fasazauuSuaniuusinly

wnneluies uaznszaeiai
viiaes lasiinfuundussuiseandiulsey

vouier Fuduguassanomsenewnill Fauans



Thai Science and Technology Journal (TSTJ) Vol. 28 No. 10 October 2020

Number of Occupants in Selected Rooms
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Figure 10 An illustration of the 1% scenario emergency (left); Number of evacuees at each period

(right)
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Figure 11 An illustration of the 2" scenario emergency (left); Number of evacuees at each period

(right)
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Figure 12 An illustration of the 3" scenario emergency (left); Number of evacuees at each period
(right)
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Figure 13 An illustration of the 4™ scenario emergency (left); Number of evacuees at each period
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Figure 14 An illustration of the 5™ scenario emergency (left); Number of evacuees at each period

(right)
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