SEERERBEREZER  EE 111.12
EHAEN\E 141178 B

WTHREGEABRABBETEREZIAR

Research on emergency response for personnel escape and
evacuation in underground MRT stations

BRR 3% LR V= BRikgy
Chen-Wei Chiu Wei-Ren Ji Chun-Hsun Chen
=

AHFFEEEE — T HEEGREET T A B R A R B RS T 52 KBRS AT
FHAIE N ELPAZE - A BHRAEARS) ~ WEBARCK IR ST R e B AR I
DIEREER o REEAEBRMERM T~ H SR REG/KFRE) - FEHESE Kkd:
BOHH ¥ L EE A BRI 2 R W, o E S E AN - fERPR YA B B e
%S S5t TAE N B A ar e - SRR E e EIEET » DRm A Bk
HURREE - MR AR MR A CRRE « A REEEBE AR E R R e
25V BGETHE THEI R TR E A EE TN, K2 TNFPA-130 , #EITEIEA
B A B R R AR AP EE K - SRR A BIEF L e 2 HAR -

ARWFFEAE SRR BB 2 H st T HBE B K A WA e R AR T Ry 2
TURFE - RN N IGuEZE B A BRI R B - IR K FPTE R A e CRYE
BRI ~ HARZRZ W A B 2 AHRTE B Bt SRR A P B B K S
B o FEE A FEZ BRI A KRR ~ 240 KA KB - A SRR ~ B
uxfi* S FHBS AR O ~ DREEANE 5 | B EE AR I K S BRI ~ ARl K

SRR AT B RofEuh i ~ F1EE (EHJRE) ~ BEESE -

RIS Ry T HBE AL A BEREG TR R BB ISR T K - 2755 (HEEH
S ~ (NFPA-130) s (Pathfinder g HEKEE) - DL T FEAX (BEEAFD
FFEITE ) R TR EEE SR | o S T HEEHE A SR - KRR R 2
Vb T R ASOREE SE N R E E B AR E HE O (AMEE s sk 2B B ) » AR BIHET T
B it Ll - BB SRR B 2GR R 5 (B =)

* o [AEEE - EEERERERIEN L EREY 0 eswin.wei@gmail.com °
o BV AS KB S L A BN BRAEIH BT + firevancel19@gmail.com ©
wx FEHREREEPEIY » chchen@mail.netu.edu.tw °

141



ZEEWELEE\H

iR o EEITEEEER A NERE - LB PAR R A R A & e H AR TR

fﬁ‘f}ﬁ%ﬁﬁ A pEFE = (PATHFINDER ) » 74T (3% JrTITEE’ HEiE e AN R ET A
MRS I EELEE) MRGRRURTA  SEE Bk (HGER ) Lol -
B~ FEERBE L BACR ~ BUARBE ISR ~ PERBRZESETRIE - Mmféﬁ'ﬁF'ﬁZHFKéﬁéﬁ?’“"laﬁf ’
ANEIRF B A E RS Bl e b S AR st - AEse BT yeiiot I GREERIEH ) 5%
Bl (Worst Case) HIIRIL NAENSE HEMRBERR - Mohisam - BARY IO RS R
FEE LA BRRG T AR BRI 2 25

BRSETE « M HEE - Y4 RN o ZLEGEDEEF M EEHEEESS - NFPA-130 -
PATHFINDER * &7 5ki R

Abstract

In this study, an underground MRT station was selected for emergency response
research and computer simulation analysis. Because the underground station has a
confined space, it is difficult for personnel to escape, fire and disaster relief is difficult,
and it is difficult to grasp the development of dense smoke and high heat. The passenger
escape line only moves horizontally from the underground platform layer to the left and
right, and then vertically escapes from the bottom to the top by the escalator and escape
ladder to the safe area on the ground floor. When a disaster occurs, the limited escape
route will directly threaten the lives of passengers and station staff. The new MRT station
is currently under planning and design, with the purpose of improving the speed of
people's escape, shortening the escape path, and reducing casualties. The mass rapid
transit station is defined as a specific building in the regulations, and the design and
construction specifications are based on the "Taipei MRT Medium Traffic Volume
Manual" and refer to "NFPA-130" to calculate whether the escape and evacuation time of
personnel meets the legal requirements, so as to ensure the smooth and safe evacuation of
personnel. Escape target.

This study proposes the main characteristics of the hazards to human life and crowd
evacuation behaviors caused by disasters in underground MRT stations in the literature
review. Relevant nature of escape routes and major disaster cases of MRT stations in the

world over the years. From the major disaster cases, the cause of the fire and the location

of the fire are summarized into two categories. Such as electrical fires, mechanical
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failures of MRT equipment and facilities, improper maintenance of wires, short-circuit
fires, terrorist attacks, arson, etc. However, the locations of occurrence are in stations,
trains (cars), tunnels, etc.

In order to meet the needs of personnel evacuation calculation and computer
simulation in the public area of the underground station, this study refers to the "China
Traffic Planning Manual", "NFPA-130" and "Pathfinder Evacuation Simulation
Software". Use "Hand Calculation Formula (Verification Formula) Calculation Method"
and "Planning Computer Simulation Scenario". For the different exits (such as escalators
or escape ladders) of closed parts of public areas such as the platform level, horizontal
path evacuation and the whole station vertical path evacuation of underground MRT
stations, verification and simulation comparisons are carried out in emergency situations.
The simulations are all in line with the specification assumptions. In an emergency, the
results of the standard calculation method (verification formula) are used to verify the
escape and escape.

Subsequently, the computer software program (PATHFINDER) was used to compare
the total evacuation time, the evacuation time of each stage (platform floor, hallway floor)
(comparison of different closed stairs and other scenarios simulated by different
computers), and the evacuation volume of each stair and escalator. , Computer simulation
of evacuation use time, queuing congestion, queuing congestion at the ticket gate, and
changes in the movement speed of people at different times. The computer reality
simulation results in the case of the failure of exit (maintenance and closure) and the
worst case (Worst Case) are collected and verified, and a conclusion is drawn, which is
expected to be used as a reference for the planning and design of escape and evacuation

routes of underground MRT stations in the future.

Key words: Underground MRT, Evacuation and Evacuation, Taipei MRT Middle
Transportation Volume Manual, Evacuation Response, NFPA-130, PATHFINDER,

Evacuation Time
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