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Fire Saiieiss Engineerin'\ 6

» Department of Mechanical Engine

Universitas Indonesia offers an ele
Ire Safety Engineerin
in fire safety for B
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Choices of Mass
Transportation Modes
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MRT / Metro Undergroun

» A metro system is a rapid fransit train
system.

> In , metro systems are

ay has the most stations and
total frack, with a total of 842




Why MRT / Metro Sy' 0

» High capacity and high frequen
service,

it is an elecitric passe

)

ent from other

s do not share trac
r inter-city rail services
ransportation in many big




Cities of the World with
Meftro System

Ref. wikipedia.org



Fire Safety Concerns in Unde

Metro System 12

& Moscow Metro fire, June 5, 2013

£

bscow-evacuation-fire-243/



http://rt.com/news/metro-moscow-evacuation-fire-243/

Means of Escape 13

Means of escape are structural o
struction which all
ce of safety in 1

ludes exit doors, cO
lead to the open air or exfr
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Evacuation Modelin 14

Several evacuation models are now available and widely used.

Exodus simulation characteristics
Uses C++ and rule based agents.
Tracks every individual
s employed — Occupant, Mo

that uses steering be
or writes files for the Si
files from the Simulator
mode uses scripts from Report

S
otion that totals a force from the

roperties, and escape gy fo
agents go



Evacuations of . 17

Underground Metro Station

Problems in designing underground met
evacugdien.in mind:

Is large and conn

vacuations can b

umerous and complex,
miliar with the building.

e bottlenecks may occur, such

ticket gates.
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Safe Evacuation Cri

According to the NFPA 130 (2010) it is required that 1
capacity of the platform should guarantee to ev

platform occupant load in 4 min or less and
CO ' cuation.

Japanese code (ML

< permissible smoke

lent to the visible dist
ople to evacuate (15 10

ance based design, the Japanese
iINg procedures to verify evacuation
tations in which their characteristics are
types, location of fires, type of fires




Overview of the Me
Station Design Studie

The metro station represented in the present simulatio
two-storeyed underground island station, located
Jokor’ro main stadium. This station is typically has
metro station’s first undergroun
the second underground
s an effective platform
re use.

19

ee stairs from the plat
sages on the concourse
vel. In addition, there are two

al litt. The firefighter shafts and the
for use in the emergency

gates in the concourse floor include
afic gates and the side doors. In case
exit gates and side doo d be




3D Station Design

width on the ground level



Occupant Chorac’r' 21

and Distribution

The station studied is located in the main busines
it is assumed that the typical occupant charact
distriowi as follows:

acteristics and distribut

Percentage (%) | Walking Shoulder width
speed (m/s) |(cm)

Male 43.9 1.1 46
Female 38.1 1.0 43
Elderly 8.9 0.9 44
Child 9.1 0.85 37
Crowds

10 to 30 persons standing near 0.0 46
the exits.




Number of Passenger for Evac
Studies
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e

175% car capacity : 2195 persons

275% car capacity : 3465 persons




Effect of Crowd DenSity 3
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Evacuation speed as a function of density (Nelson, H.Egand Mourer, F.W., 2002)



Results of Varying Number
Passengers during Evacuatio

The number of evacuated person

Total number of persons in cars

and at platform level:

—a— 3465 persons (275%) —

—e— 2506 persons (200%)
1254 persons (100%)
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the tfrain cars and
from the platform
floor to the
concourse level
and fo the ground
floor, in the case

e on the



Results of Varying Number of
Passengers during Evacuation (
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Development of Crowds in @
Underground Metro Station

Dimension: 60 = 30m | Platform

Platform Platform |

W

1 M
_______ Rest Room
| Store Ticket Gate
rea
n 7

Meas
Las

Platform Platform

Congested Area

Fire emergency condifi
Metro Fire, 2013, source:

rmal situation [K. Katabirg,
al., 2008]

ior or flows becomes increasingly important
or planning, alignment of advertising
of congestion during nor emergency




Effects of the Crowds , 7
Entrances/Exits Discharg
L

To study the effects of the crowds
on the congestions developed
enfrances/exits

d scenarios
d as follows:

situation
10 persons standing on
m the exit discharge point.
20 persons standing on the
rom the exit discharge point.

of 30 persons standing. on the
m from the exit disc oint.
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Effects of the Crowds near

Entrances/Exits Discharge

4500 I I I I I

== No congestion at Exit discharge

=m = \\ith congestion of 10 persons near each Exit discharge
4000 With congestion of 20 persons near each Exit discharge
=a: \With congestion of 30 persons near each Exit discharge

c 3500 ..+.. Scenario 2 |—
(@]
2 : : :
L 3000 o
_.-GO_‘) i : : /5 ; . :
g 2500 3 3 i ' Scenario 3 3
= : : /o : : T
S 2000 —
(@) ‘ : 4 : ; ,,,u-".'"'"" : :
- i 3 3 5 | | "'."“"". ‘ i |
0 ﬂ - Scenario 4
o] 1500 g : : "-'.r“‘ : ;
E : : : : :
= -
c s o
o 1000 ;_ ot
|-E §§§ H #‘w‘.}‘f
500 _g! :,-f‘
...l‘“”j
0 _ :

400 600 800 1000 1200
Evacuating time (s)




Effects of the Crowds near
Entrances/Exits Discharge
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Conclusions »

Modeling of the evacuation processes of a typical
Island type underground metro station has b led

oint of safety at th
y congestion at t
gested that a gre
uring the smooth movement of
called assembly area close to

e ground floor shou
pUrpose.
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