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ABSTRACT

The recent tragic outbreak of fire at the Grenfell Tower in the United Kingdom compels all branches of government to
reexamine and reassess the safety measures against fires in high-rise buildings from a broad perspective. Accordingly, this
study examined what problems stem from the current evacuation codes by comparative analysis of the high-rise apartment
evacuation codes that range over various individual laws before introducing a new evacuation code. The outcome of this study
can be utilized as basic data for amending the existing evacuation codes for high-rise buildings. The codes related to high-rise
building evacuation include the Building Act, the Housing Act, the Skyscraper Disaster Management Act, and the Fire-Fighting
System Act. Some local governments have also drawn up their own codes and put them into practice. Comparative analysis
of the major evacuation codes has helped identify a variety of problems, such as different codes being applied to each
individual law and ordinance, the use of additional codes other than the provisions of laws and ordinances, and the in
effectiveness of evacuation codes. Most of these problems occur when diverse codes are applied to a single building, which
means that cooperation among the relevant ministries is urgently needed to improve the related codes in the future.

Keywords : High-rise Apartment, Fire Safety, Evacuation Regulation, Evacuation Capacity, Occupant Density

1. M 2 oE bR o] vl AlEEE Adsolth
LguEh= Ad 2010 109 FARO A whAEE 94l

T = 2UgERY AR Q) 1S AEE € AE SHAE FE 25 oE A A izl 9
of pAfebdell et -2t #Adol wotA AL ek 53, G557 A IS 7 ?

=l 305 ol AT ASHE F 2315F ke oftEZE i ghefRt St 71l AetE A o] Tk

A 2,138F 0.2 A 92% o= AAISHAL Qo] A5 oF ASFE vHPd SHA, 7€ 215 AH5E $HY T

tCorresponding Author, E-Mail: ekhwang@kict.rekr, TEL: +82-31-910-0355, FAX: +82-31-910-0361
(© 2017 Korean Institute of Fire Science & Engineering. All right reserved.

47



48 g7 A5

erae 43 7120 hal 305 ol 49% oldh B st

120 molif 200 m BIe] $205 ASE A8 KU AL Ui 1)

feosl, s8] 7% A e o] | mEAS B3}
A Zshet.

el gl ﬁOl ofet FAA AL
] otk B3, WA ATARGI L F2 4 2. 1&

G FAWFYRAME NN 313 olskE WA 7

2k ARt S T
A A F3 BAEE =

OMIIE mchHa W 35
MujEre Y Fglou 203 9 AstelA BHA%E
Arakelol] Tk SuR(elsh 2RI Bl 21 A4S B
W AR AR A 9 chagel] B HBCIS & 1% obvhe MuAA J1E AR WYe aA A%
WAAEOIA AR T dA o) e Z1ES TSI 9 W FEWOR THA 5 gtk AFWLS AFB9E 9
of SRR 7)) el el Wael AAIEo] AAl T A1 7R oA A% et o el 300
32 S8 Slo) 4 Seel oblen ok AF A ol FAUTUIEN SN BT 2
Eo] 20119 59 ARE “ARAY 59 HH9R

]uﬂgmoq L_w

HAE W jderdTe HxE 9lste] gy

(Bim)7h w15 417191 20126 3e] A4 EIG]
%8 SGAA AFEW AAADS stetst] o ot 7
HUP ARG 7)ol AR Aoldt Gojoh AR T AN A7E 5
o W AFEe] AR Aoldt 71Ee AW & HEA

E'Jroﬂ gl &l

7N1&e A

] o

4>W

°l°ﬂ =4

%LOM = 1S AS5E 59
zz}. =)

TAFAANY o AUtk o7A FARITAFZECIL =AE AEFue

!l 71%”011A1h Hhﬂf A 9l &AM/ FA0|9 o) GEr} EtE o] 017M AZA 2 A
71E ALALEmY o whet FEyelA dER s Fa s
oﬂm ﬂwovﬁm WA A 918 2012 FEFE /9 F shuolth FEye ohtEg
9]

Table 1. The Overview of Rules Related to High-Rise Apartment Evacuation Facilities
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Division the Building Act the Housing Act ¢ wiyscraper Lisastet
Management Act
I t of Safety, Functi Building Construction, Suppl: d
Enactment | .7 'rovemen of Safety, Function, uriding f-onstruction, Supp y,. an the Prevention, Preparation, and
Purpose Environment, and Beauty of a Market Management for Creating Sunport of Disasters at Skvserapers
ul Ul
P Building Comfortable Residential Environment PP ySerap
Related Article 15 and Article 16 of the Article 6, Article 7, and Article 18
e? ¢ Article 49 and Article 50-2 of the Act 1c'e an ,IC ¢ or the icle b, Articie /. an e
Articles Housing Construction Codes of the Act
Less than 300 Units City-Type
Application | Housing Apartment Housing Except for Skyscrapers (Over 50-Story Apartment
Scope Less than 300 Units Residential Building Permit Objects Housing)
Complex
Horizontal and Vertical E ti
. onzonta al,l ¢ 1c'a vacuation Housing Structure-Facilities Codes: .. . .
Major Routes: Corridor, Stairs, Elevator, etc. . . Preliminary Disaster Influence Review:
. . Corridor, Stairs, Elevator, etc. . R
Codes Evacuation Safety Area: Over High . Corridor, Stairs, etc.
. Evacuation Routes
Rise, Apartment Balcony

the Fire-Fighting System Act: Article 9-3 (Function-Oriented Design)
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Table 2. The Comparative Analysis of Apartment Fire Resistance Structure and Balcony Evacuation Space Codes

Division the Building Act

the Housing Act

. Partiti .
Applicable Act artition, etc.)

Resistance Structure)

Article 46 of the Ordinance (Installation of the Fire

Article 3 of the Building Evacuation Regulations (Fire

Article 14 of the Housing Construction Codes Rules
(Partition Wall Between Housing Units)

Evacuation Space
Installation
space (3 m’), individual space (2 m’))

light-weight structure, etc.

When each unit above the fourth-story of an
apartment building cannot use more than two direct
stairs, an evacuation space should be installed for
either a common space for one unit and neighboring
units or an individual space for each unit (common

Exceptive Clause: when a partition wall consists of a

Stories above the third-story of an apartment housing
- An evacuation exist should be installed on the
partition wall or the partition wall between
neighboring units should be installed by a
light-weight structure

- Information on the evacuation exit should be
attached or installed.

Reinforced Concrete, etc.: over 10 cm over 15 cm
Fire Resistance Plain Concrete, etc.: over 15 cm over 20 cm
Structure Concrete Slab, a Material for a Prefabricated House,

etc.: over 10 cm over 12 cm
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Table 3. The Comparative Analysis of the Residents Density Codes

Division the Building Act the Skyscraper Disaster Management Act
Applicable | Article 8-2 and Asterisk 1-2 of the Building Evacuation | Article 5, Article 12, Article 14, Asterisk 1, and Asterisk
Act Regulations 2 of the Regulations
Term Residents Density (mz/person) Residence Density (person/mz)
Use Composition: 11 Uses Eight Uses (No Prison Service, Storage, and Industry Use)
Use Type: 23 Types (No Night Club and Conference 26 Types
. Room)
Major 5
Different | the Density Codes for Each Use (Focusing on Residence | Accommodations (0.05 person/m”), Apartment Housing
Codes and Business Use) R+1)

- Residence (Accommodations,
Apartment Housing 18.6 mz/person)
- Business (9.3 mz/person)

Business (1.25 person/m2> Height 60 m, 0.25 person/mzé
60 m)

(the Fire-Fighting System Act: Article 9-3 (Function-oriented Design)

Table 4. The Analysis of the Major Evacuation Codes among Preliminary Disaster Influence Reviews

Major Evacuation Rules

the Building Act

the Skyscraper Disaster Management Act

Article 34, Article 35, etc. of the

Article 11 of the Ordinance, Guidelines for Preliminary

Applicable Articles . Disaster Influence Review Consultation (Reference
Ordinance
Codes)
Two Stairs Installation f . .
. . WO X airs Instatiation for over over Three Stairs Installation for over 600 Persons (the
Evacuation Stairs 300m" of the Total Floor Space of . .
. United Kingdom)
an Apartment Housing
- . 16-story Apartment Housing: .. . . .
the Minimum Walking ovet . ,S O AP .men . oustng Limit to Walking Overlapping Distance (Japan)
) the Minimum Walking Distance of . . . .
Major Distance for Each 40m to Stairs (Fire Resistance Separation Distance between Exists or Entries
Codes Floor Evacuation (America)

Structure)

Dead-end Corridor No Related Codes

Housing: the Maximum One-Way Path Walking
Distance 9 m

the Width of the

. . . over 0.9 m
Evacuation Stairs Exit

the Exit Width Decision According to Capacity
(Example: Less than or equal to 110~220 Persons 1.05 m)
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Table 5. the Comparative Analysis of the Elevator Codes
Division the Building Act the Housing Act Others

Applicable Clauses

Atrticle 64 of the Act, Article 89
and Article 90 of the Ordinance
Article 5 and Article 6 of the
Facilities Regulations

Article 29 and Article 30 of the
Evacuation Regulations

Article 15 of the Rules concerning
the Housing Construction Codes,
Article 4 of the Regulations

General: over 6Stories, over 2000 | Installation of an passenger
m” of the total floor area elevator for over 6-story building
Apartment Housing: an elevator + | Multiple-purpose elevators for
For adding an elevator per within passenger, emergency, and freight
Passenger | 3000 m” if surpasses 3000 m’ are available
the Rule for the Number of
Elevators for Freight to Be
Installed
Additional installation of an Passenger elevator for over
For elevator for emergency when 10-story building should have the
Elevator height surpasses 31 m (Exception: | structure of an elevator for
Emergency . .
when an elevator is the structure | emergencies
of an elevator for emergency)
Installation of more than one
elevator for evacuation among the
passenger elevators of a high rise
For building (Exclusion of
Evacuation | semi-high-rise apartment housing )
the Rules for Platform of Elevator
for Evacuation and the Structure
of Platform

the Skyscraper Disaster

Management Act (Guideline for

Preliminary Disaster Influence

Review Consultation)

- Application of the Building Act

- No separate rules for elevators
for evacuation

the City of Seoul (Guidelines for

the Skyscraper Building Elevator

Installation)

- Calculation of the number of
elevators (transport capacity,
average operation Interval),
passenger capacity, consideration
of the rush hour

- Proper Elevator Arrangement
Codes
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