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Development of an Evacuation Time Calculation Program for Passenger Ships
Based on IMO Guidelines, MSC.1/Circ.1238

Jin Chai""-Soo Young Kim?-Sung Chul Shin®-Hee Jin Kang'-Beom Jin Park'

Maritime & Ocean Engineering Research Institute, KORD!'
Dept. of Naval Architecture and Ocean Eng., Pusan National University?

Abstract

Thousands of passengers and crews are onboard a cruise ship and there are many cabins and large public spaces such as
atria and theaters. Therefore it is easy to cause a huge loss of life and damage to property when accidents happen at sea.
To improve the safety of passenger ships, in October 2007, IMO proposed MSC.1/Circ.1238 on guidelines for evacuation
analysis and recommended its use. However, this guideline is difficult to apply because ship designers need to get many
pieces of information from CAD drawings such as width and length of stairs and corridors and manually calculate the
evacuation time. In this paper, for practical application of the guidelines, an evacuation time calculation program is developed

using AutoCAD .NET API library and C Sharp language.

Keywords : Passenger ship(0{Z4A), IMO(ZHM|5HAL7|7E), MSC.1/Circ.1238, Evacuation time(I|-fA|ZH), AutoCAD(2EZHE)
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IMO TS 7ol oM EARE At 2202 i

2. O|-tX[&(MSC.1/Circ.1238) ZE

L

21 11" 521 o

=AGHALZ |29l THXIE 7= Fig. 12F 240] 1999 MSC/
Circ909E A&tz 2007 MSC.1/Circ.12380f 0|2FICt 1999
H SHARIMQIRSI= SOLAS [-2/28-1229] 2Ms 2fst XIESe
2 MSC/Circ.909, ‘Interim Guideline for a Simplified Evacuation
Analysis of Ro-Ro Passenger Ships'& &°Q1ck= ofH, Bigtd

22| #3|(Sub-committee on Fire Protechom, FP)of| LBt ofH
Mup n£02NE ot TiHshs K-S IHEsi=S REGH0,
2001 74 %} 3|90l A 250420 Eng K& MSC/Circ. 1001,
Interim  Guidelines for a Simplified Evacuation Analysis of
High-Speed Passenger Craft & &9I5%iCt 0| X[E2 20054
80X} 3|9l 7{X MSC/ Circ 1166, 'Guidelines for a Simplified
Evacuation Analysis of High-Speed Passenger Craft 2 27
ZIUCt oHH MSC/Circ.909= 20023 MSC/Circ.1033, ‘Interim
Guidelines for Evacuation Analysis for New and Existing
Passenger Ships'E 74 20073 10€ 83Xt 32J0f| A OFEILY
MSC.1/Circ12382 &918H| EICHChoi et al. 2008).

MSC/Circ.909 MSC/Circ.1001
71% session —> 74™ session
(19 to 28 May 1999) (30 May to 8 June 2001)
Y \
MSC/Cire.1033 MSC/Circ.1166
75" session 80" session
(15 to 24 May 2002) (11 to 20 May 2005)
Y
MSC.1/Circ.1238
83 session
(3 to 12 October 2007)

Fig. 1 Approval history of MSC.1/Circ.1238

MSC.1/Circ.1238& 0fzfje} 20| 3712] B4 Mannex)2 1A
T Qlom, EVACI2382 0] & £4M 12 7[EIOZ JHE =Y
Ct.

- Annex 1. a simplified evacuation analysis

- Annex 2: an advanced evacuation analysis

- Annex 3 a guidelines on validation and verification of
evacuation simulation tools
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of HestEl misiA S-HE0[CHMO, 2007).
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Table 1 Standards of total evacuation time
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I Inputs |

escape route category

|
[ [ I 1

| room | | corridor | | door | | stair |
name name name name
purpose clear width clear width clear width
area length connection length
occupant load connection connection
connection

l

System — evacuation program

connection check
path network to assembly station
person flows calculation

l

| Outputs |

identification of congestion
total evacuation time calculation

Fig. 2 System structure of the evacuation program

85 EVACIZ30 for Passengerships Ver, 1.0 ~laix

dentication of Escape Routes | Calculation of Evacuation Time |

-[STEP 1] Deiniion of Decks

Deck Narms [ Deck Height T Assembly Staton Deck Name.
deck 11 0 @ ,—
deck 10 4 LoeckHelght|
deck 9 10 Baseline.
att : e I I~ Assembly Station
Add New Deck Modity | Delete |

(- [STEP 2] Definiion of Stairs

=] Stair Name

Clear Width

5 48 €7~ o __Lengh
Rl | 3 Comectonto =
Add New Stair Modify | Delete. |

-[STEP 3) Definiion of Doors.

=] DoorName [
ClearWidth ([
+| Connectonto =
J o

deck 5 - door 2 09 deck 5 - stair A

Add New Door | Modiy | Delete |

ot conto 3 0 55 Pt T |

ac o = SR |_>rI Comectonto [ =]
‘Add New Corrdor | Modify | Delete |

(~(STEP 5] Definon of Paths

CENED

Geck-oanz % :sem:;gm:w ‘*#::‘"I

Comectionto [ =]
Add New Corridor | Modity | Delete
(~[STEP 61 Definition of Rooms

] RoomName

Purpose
ea

| Occupant Load
| 2 Comectionto — =

‘Add New Corrdor | Modify | Delete |

Save | Load Report | Calculation | Exit |

Fig. 3 Evacuation program GUI

oD QUh 7| TIHHRE HolsT Alels tlwet YEA|
IS Attohz tiRz 450 T DHE29| L85 Holot
= g2 & 7Kz FE=E=0, me, AEXPE Y= textoox,
g =M, AutoCAD 3HH
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Fig. 4 Example of calculation of room area
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Fig. 5 Example of calculation of corrldor length and clear
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4.3 Z(door) £M X9

E=ETT

A Ty e T o A W AN 0] AN v
a sw A R RR

Fig. 6 Example of calculation of door Clear WIdth
4.4 7|THstair) &4 Ho|

= 242 B0t SUsHHY, REZS 20N
Ofst Wit %%'srtr 2 meagoly Be ket 2o
73k 2ol 27t

X| ||]:i j_E_I_If 7I-O| (= I—I 2_ )\l 7;.|o

oA

MEHSIH AT ZOo|7F ALEC,

Type 2

DECK

Fig. 7 Stair Types

HMolEl mHAZOl £M2 Fg. 8nt Z0| XML(eXtensible
Markup Language) It SAlo2 HMZElsave)T|H, CiA| 222
7|load)7t 7Ksaict ESF RE Z=20i| thet SHFYEE Fig 9%t

20| MS o4 I BAOR B2l

BltestMVZ1 - SAE - HEZ =10l

DINE) BEE MANQ 2V =s2H)

A B & D] E FN
il of escape routes
2 Ttem We(clear width) (m] | Length (m] | Area (m~2] Notes
£ jeck 5 - stair A 135 7 3045 To deck 6 - stair A
4 jeck 6 - stair A 135 7 3045 To deck 7 - corridor §
5 feck 6 - stair B 13 7 3045 To deck 7 - corridor 7
6 deck 7 - stair C - 7 538 To Path
7 Jeck 0 - stair C 7 13.076 To Path
8 deck 10 - stair C 7 13.076 To deck 9 - stair C
9 d& - stair C 7 13.076 To d - stair C
10 deck 6 - door B NA. To deck 6 - stair A
hos jeck 6 - door N N. To deck 6 - star B !
2 Jeck 6 - door N. NA. To deck 6 - stair B 1
3 leck 9 - door N, NA. To deck 9 - stair C
14 seck 9 - door N NA. To deck 9 - stair C
I5 deck 10 - door 1 \. ‘0 deck 10 - stair C
16 feck 10 - corridor 0 deck 10 - door 1
17 seck 10 - corridor "0 deck 10 - door 2
18 Seck 11 - corridor "0 deck 11 - door 1
19 Jecl corridor 0 decl 2
20
21 Room properties
2 Name Purpose Area [m"2] h‘:;"['::::;] Notes
23 fock 5 - room Cabin p7) il 0 deck 3 - comnidor
2 Jeck 3 —room Cabin 2 2 0 deck 3 - corridor
25 eck 5 - room Cabin 16 8 0 decl corri
26 feck 9 - room Cabin 110 35 ‘0 deck 9 - corri
27 feck 9 - room Cabin 110 35 0 deck 9 - c
28 feck 10 - room Cabin % "o deck 10 - corridor
29 feck 10 - room Cabin % [ 0 deck 10 - corridor 2 |
30 feck 11 - room Cabin 110 5 "o deck 11 - corridor
jle feck 11 - room Cabin 110 5 "0 deck 11 - corridor
33 Deck properties

Name
35 deck 11
36 deck 10
37 ieck 0
38 feck §
39 teck 7
40 teck 6
41 eck 5

27
M 4> n] Sheetl /Sheet2 “Sheet3 /3 4I

<?xn| version="1.0"7> ﬁ’
<EVAC1238 xnlns:rsi=" ttp //www w3, 0ra/2001 /¥MLSchena-instance” xmlns:xsd="http://www.w3.org/200!
<basel ine>0</basel in
<Fs>1. 2055543209875542</F5>
<5>0. 7461358024691 358</5>
<totalPersonLoad>0</total PersonLoad>
<assenbl yDeckHe i ght >8</assenb |yDeckHe ght>
<assenb|yDeckNane>deck B</assenblyDeckName>
<deckSeqil />
<stairs>
<Stair>
<name>deck 5 - stair A</name>
<clearWidth>1,35</clearWidth>
<length>4.67</Tength>
<connect jon>deck 6 - stair A</connection>
<height>2</height
</Stair>
<Stair>
<name>deck 6 - stair A</name>
<clearWidth>1,35</clearWidth>
<length>d,67</Tength>
<connect ion>deck 7 - corrider 8</connection>
<height>d</height>

</Stair>
<Stair>
<name>deck 6 - stair B</name> -
< | 2

Fig. 8 XML formatted file of routes properties for saving
and loading

B |

gl n#3=2E Hige=z Fig 101 &

o] 2t ZRER HE
Kz, HEXOISZE(Flow of persons, O|HAZO| EMX|IES

TILHS ARH0l 4), TERARE 2 22 21 BEeiE S0

AL 701 Ofsl ZSEEARI0[ AlLHECE

S| T,

il
Idnnﬂﬂcaﬂun of E‘uvn me F' feulation of Evacuation 1 D’"'
o
~Initial Condition of Corridors:
Hem [ Persons [0 [p/m™2) [ Fs [p/(ms)] [Fclp/s] [SIm/s] -]
deck 5 - comidor I n 094 085 077 1.03 |
ek Contior? 2 o7 5 15 1
b ; o o o s
ks comdos i ool o o b
Pt i e i i I L
.
1) D: Initial density 2) Fs: Initial specific flow

R ow &S Inital speed of person

~door 1 13 3 From deck s - conidor 1. ok 5 - corridor ...
deck 5 - door 2 8 085 13 0.8 on NA From deck 5 - comidor 3
deck 5 - stair & a2 143 0.88 0.88 119 044 Yes From deck 5 - door | and deck 5 - door 2
deck § - door | ¥ 2@ 13 13 U7 NA  Ves  From deck- comidor 1. deck - conidor2..
ﬂleckﬁ-dnnvz 8 0.85 13 0.85 0.77 N.A From deck 6 - corridot 3 | b
« >
13 el - Tow porsons ncluig ose fom ot o
3 Max, Fo: Maxim
5) Fe: Calculated lI

D Quee Is queue formed?
~Calculation of LF, tdeck and t_stair

[PersonsN__ T
deck s - comidor | o 13 07

03
deck 5 - coridor 2 12 2 085 L1 1833 1754 deck 8 - deck 5 - door |
deck 5 - conidor 3 8 a5 on 1o 1043 813 deck 8 - deck 5 - door 2
deck 5 - corridor & 1 2 08 i e 2 dack 8 - deck 5 - door |
docksdoor ! E] N.A 117 0 206 NA Seckd kS s

>|‘|
1) LF: Flow time, LF=h/Fe
2) tdeck, t_stai: Deck or stars time, T=L/S
Calculation of t_assembly
[fem — [Pesonsii [ Lenghi{m] [Fcfp/el  [Simsl  [F(s] [ tassembiy (el 9
deck 8- path | 20 a5 3 0% 104.% 0 ‘Assembly Station
deck 8- path 2 3 25 24 0% 10334 269 Assembly Station

[ 107,85 EE] 0 19200 [
deck 22 107.55 2.2 10 1814 anz B
H ptsy 2 e B B iy " _'I_I

Accordingly, the conesponding value of Tis [ 4976 5.
The toal evacuaton time is 1,264 7 2/a (E+L) = | a7 22~

where: £
Accordingly. the corresponding value of T is 4416 s,
The total ion time is 1.25A « 7 + 2/3 (E+L) = I 47" 22"

where: E£+L jz azsumed fo be 30 °
A = [0 (night case)

o
Fig. 10 The results of the evacuation time calculation
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< >
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Occupant behavior

Effective safety egress time

Fig. 12 Occupant evacuation criteria in fire safety engineering
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