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Abstract : Among many fire-related laws and standards such as fire protection, fire doors are important facilities
that play a role in preventing the spread of fire and smoke in the event of fire, thereby minimizing human
casualties. Accordingly, the standards for performance required by applicable laws and regulations and related
enforcement rules and notices have been continuously raised and the corresponding performance must be secured.
However, due to the shortcomings of the relevant laws and systems, the test results of the fire doors confirmed
that there was a risk of passing products. In this study, the criteria for fire-related performance were analyzed,
and the performance required by other laws, in addition to simple fire protection, was identified, the criteria were
organized, and the complex performance required was clearly.

Keywords : Fire Protection Door, Safety, Law

1. M2 2 ol A o1 BAE B2 3uzi] weE AR
Aol AFEOIE 2 WA Shakhgol ol wake A A
01710| YA W B ATIE HAshT Wekso] Asstsof thet thomlo] si7
EEL 1067 A% %Oﬂfd SHE WSt A4 Hlss} BE =Rl ot o HtolAl 7IEskal Ae B W
Rt oI ufeh et AfAtuls= AR S7Fstal Nl: Aol SHds 9 FHEQ QT Hes8 Slsto], el T
(NF.DS, 2017). Ol= tHEshli7} 50Ltal ok 501t ‘1%7_ S 2okl @ehs 85 71Ee HeletA &ds
53] 20108 F4F st FAESIA SHIARA O]F = SR BSHEO] USIAIES] AafQole HAamAUSS
1E, TESOI8AIY, QsAId S thd FGL0] thE=i7t EoH TASHALA} o, FE7IeRe] A EXQ AA QIHRE
Klﬁﬂm/\ﬂ AFEQ Wolds 250 thist 2719 =4 Sofl Tt ’\éﬁl 9 AlZ EASHHT} opd |FEE0]a =
7t AR U= AFoIH ojof whet HShe 5 QR Het  Alst §sHRE I8t HtA, AA therde MAletaAk
EolE9 {5% of thst 7|0l U= 4stEo] 7l Qs & Stk
QPOM Ol AItHAIQ1 Q10F =119 ObHo] EHHE Ha}
0] Ji50] U yekslol it BNl sk sheol 2, WEHE Mol M 9l 450 = s
EH?_P CHOFAH O] SHAI O] -t
2.1 4SS T3 Matoin D&t
* Corresponding author: Kim, Jaejun, Department of Architectural 2 1097 IR S 719ER §F =Q AseE B
B e e Ty gt sk 1719] @17 5 1220667 20] BTl
E-mail: jikim@hanyangackr (KFPA) ¥ SHEALMSSHAAIGIATAKCL) 5 oA &
Received January 28, 2020: revised - SO LISIAIES Asiakal Qi 01049 ¢TI T}

accepted February 10, 2020

77 st2psmess =2k H212 H2E 20204 39



=o
o=

KFPA

tistel 4 Hatet
AOH, 7|5 MlEstet FEue] Yool AurE ol o
Aokl Aot LR LUV =2k dE0l18 S
U5 OE ddds
Wsro g Fe|w 1 Atk

Y32 Uetds 2E20] tot M=H 2HF 3 a2yt

SRS ARIE HIBCE 246t

ARESHL Q1OL}, EES thsaolet

JFsth BAe Sot Al 24 B JSEHE 9o Al
oL 3,4 5 P €0t BE T= WSt 71E JERE T
A= SHEN dE2e 780t ArKTable 1).

Fig. 1. Institutes related to the researches of fire doors

in the last 10 years
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Table 1. Prior studies of fire doors
Researcher Title Result
Yeo and In The Status and Improving Ways of the Fire safety Codes for the Fire shutters and Good improvement, but still need to be complemented
(2009) Fire doors
Kim et al. Analysis on Improvement of the Evacuation Safety through the Investigation about Insufficient condition to maintain evacuation structure
(2009) Actual Condition of Fire Doors in High-rise Building Need to train residents to raise their awareness level
Inetal. A Study on the Fire resistant performance Present situation for Fire door in Low pass rate, thorough system for production, installation
(2012) Fire compartment of Buildings and maintenance
Ch(ilzgr;(;)s €0 A Study of Improving Way about the Fire Door Performance Criteria in Buildings Need to raise the criteria part by part required
Choi (2013) A Study on the Improvement of Fire Protection Door Evaluation Method in Building Need to introduce standards for differential fire doors
Seoetal A Study on the Fire Resistance Performance of the Steel Fire Doors Depending on | Code re-establishment and manufacturer development related
(2013) Core Material to differential thermal fire doors
Cha Study of evacuation fire doors in multiple facilties Evacuation safety doors can serveasa gu!de for evacuation and
(2014) supplementation functions
Seoetal. A Study on the Introduction of Fire Doors having Insulation Performance into Establishment and introduction of standards for thermal
(2015) Domestic Building Laws protection of evacuation areas
Woo et al. (2015) The insulation properties of a domestic of fire door Need to review future improvement
Choietal. A Study on the Fire Resistance of the Hardware-enforced Fire Door Provide basic data on improvement of hardware system for
(2015) both doors
Seoetal. A Study on Related Materials Analysis and Validation Tests for the Selection of Check Selection of maior auality control checks when makin fire doors
(2016) Points at the Quality Management in Construction Sites: Focused on Fire Dampers jor quality 9
Hwang Problems and improvement proposals in the fireproof capacity of fire doors in Proposg mprovement MEAsUres In various aspect;, |n‘c|uc!|ng
oo . regulations, quality, construction, maintenance, fire fighting
(2017) multi-unit housing .
activities, etc.
A Study on the Fire Resistance Performance Evaluation of the lll-fitted Construction . ) . .
Seoetal. . . . ) Failure to secure fire resistance without door lock and
Examples of Fire Doors for the Selection of Check Points at the Quality Management )
(2017) - oo reinforcement
in Construction Sites 1
Seoetal A Study on the Fire Resistance Performance Evaluation of the lll-fitted Construction Check quality control items for securing fire resistance, such
(2017) : Examples of Fire Doors for the Selection of Check Points at the Quality Management | as digital door lock, door closure, louvers, seats, and door lock
in Construction Sites 2 reinforcement
Lee An Experimental Study on the Fire Resistance Performance of Steel Windows for Fire Need to disaggregate criteria by purpose, location, and
(2017) Compartments location of fire doors
Lee A Study on Actual Condition and Omprovement Method of Fire Door in Apartment Suggestions for adding tests, such as corrosion resistance,
(2017) Buildings to the test
Lim A Study on the Fireproofing Performance of Fire Door for Apartment House Based oq the problems of fire protecﬂon performance of fire
(2018) doors, realistic measures for securing performance are proposed.
Kim Analysis and Planning Implications of Overseas Certification System of Apartment | Proposal of Fire Resistance Plans for Building Structures including
(2019) for Strengthening Disaster Resilience Design, Construction and Maintenance
Choi AStudyonlmprovementoftheQualityManagementforFireDoors Deriving quality control items throughout the lifecycle of a
(2019) Y P 9 building, including design, construction, and maintenance
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Table 2. performance criteria code for fire doors

Regulation Grade Standard

Prevent fire spread more than
1 hour Heat shield 30 minutes
or more

Regulations on the Grade A fire
Standards of Evacuation, door
Fire Protection, etc.
in Buildings (Structure
of Fire doors)

Grade B fire Prevent fire spread more than
door half hour

Table 3. Standard for Thermal Insulation and Condensation
Prevention of Apartment houses

- . Mean heat transmission
Building laws Location coefficient (W/mik)
Reach direct air 14
Front door
Insulation Reach indirect air 18
Indoor fire door 14
TDR
Housing laws Location
Area 1 Area2 | Area3
Dew Front door Door 0.30 033 0.38
condensation
prevention Shﬁlrfézzfce Doorframe | 022 | 024 | 027

door T— Apply T'

TDR( Temperature Dif ference Ratio : Toor T— Outdoor T
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Table 4. Fire resistance test of fire doors for apartment houses

Judgement standard
Site | Size(m) | 150mm movement|  25mm Flame lasting
after6mm crack | crack gauge | morethan 10 | P/F
gauge penetration | penetration seconds

1.5%2.2 After 4min X After 5min F
1.0%2.2 X X After 11min F

A 1.0%2.2 After 7min X X F
1.0%2.2 X X After 23min F
1.0%2.2 X X After 20min F
1.0%2.2 After 3min X After 2min F
1.0%2.2 X X X P
1.0%2.2 After 3min X X F
1.0%2.2 X X X P

° 0.8%2.1 X X After 45min F
0.8+%2.1 After 21min X X F
0.8%2.1 X X After 9min F
0.8%2.1 X X X P
1.0%2.2 X X After 45min F
1.0%2.2 X X X P
1.0%2.2 X X After 43min F
1.0%2.2 X X X P
0.75%2.2 X X X P
0.75%2.2 X X X P
0.75%2.2 X X After 27min F
0.63%2.2 X X X P

¢ 1.0%2.1 X X X P
1.0%2.1 X X After 25min F
1.0%2.1 X X X P
1.0%2.1 X X X P
0.9%2.1 After 26min X After 16min F
09+%1.8 X X X P
0.9%1.8 X X X P
0918 X X After 41min F
0.91%2.11 X X After 40min F
0.91+2.11 X X After 18min F
091%2.11 X X X P

P 0.91+2.11 X X After 9min F
1.01%2.11 X X After 7min F
1.0%2.1 X X X P
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Table 5. Fire resistance test results of Multi-family housing fire doors

Judgement standard
Manufac| Test  [150mm movement| 25mm Flame lasting
turer |frequency| after 6mm crack | crack gauge | morethan 10 | P/F
gauge penetration | penetration seconds

1 X X After 30min F

2 X X After 30min F

3 X X After 35min F

4 X X After 35min F

5 X X After 25min F

A 6 X X After 30min F
7 X X After 20min F

8 X X After 30min F

9 X X After 30min F

10 X X After 25min F

1" X X X P

1 X X After 30min F

2 X X After 55min F

B 3 X After 35min | After 45min F
4 X After 35min X F

5 X X X P
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Table 6. Test results of recent 3 years

Year Test frquency Pass Fail Fail reason

85 66 19 Door lock ignition 10
2017

85 66 19 Door ignition 9
5018 188 134 54 Door lock ignition 34

188 134 54 Door ignition 20

151 116 35 Door lock ignition 14
2019 —

151 116 35 Door ignition 21
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100%

Pass

Fail

Quality verification of ~ Manufacturer's test data
construction work

Fig. 2. Analysis results of 3 refractory tests
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Fig. 3. Factors that fail the fire test
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Table 7. General information on in-depth interviewees

Affiliation Age | Specialized fields | Position | Career period
Professional Englneer in 58 Apartme_nt Manager 17 years
Construction construction
Fire door Manufacturing 55 Manufacturlng CEo 12 years
Company fire doors
Professor of _Dlsaster 51 Fire protection Full 14 years
Prevention professor
Nationally Certified . . Chief
Testing Laboratory >4 | Fire doors testing researcher 16 years
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Table 8. In-depth interview questions on experts

Subject Questions

What system changes are necessary in the verification of the
fireproofing performance of fire doors?

Common
question

What legal changes are necessary in the verification of the
fireproofing performance of fire doors?

What are other solutions for current problems other than legal
and system aspects?
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