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A Checklist and Manual Developed to Review Fire Safety Facilities Compliance
with Fire Safety Requirements for Apartment Buildings

Jeong, Soo-jin', Park, Yoo—-na? Kim, Jae—jun’

"Department of Frontier Architectural and Urban Environmental Engineering, Hanyang University

“Department of Architectural Engineering, Hanyang University

Abstract . Recently, there is a growing need to review compliance with legal requirements to ensure fire safety as the
number of fires caused by noncompliant fire safety facilities in high—rise buildings has increased, While there are
a large number of apartment buildings in Korea, there is a lack of review on fire safety facilities’ compliance with
fire safety requirements, The reason for this lack of review despite apartment buildings causing deaths due to their
structural features in the event of a fire, lies in the misinterpretation of legal provisions as the Building Act and the Fire
Services Act are mixed up; a final inspection when fire safety facilities are unnecessarily installed or missing could result
in significant losses in terms of finances and time, Therefore, this study developed a checklist that makes it possible to
review mixed—up legal requirements for fire safety facilities simultaneously, and examined the importance and current
level of each item through IPA (Importance Performance Analysis). Based on these results, this study intends to develop
a manual that considers its applicability to construction practices and contribute to reducing construction companies’ fire

safety inspection risks
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Table 1. Act for fire safety facilities

Classification Act for Fire Safety Facilities

Building Act (Including Enforcement Decree),
Rules on House Construction Requirements,
Rules on Evacuation and Fire Safety Structure
Requirements in Buildings, Rules on Facility

Ministry of Land,
Infrastructure and

Transport's Requirements in Buildings, Requirements on
Building Act Automatic Fire Shutters and Fire Doors, Structural
Change Procedure and Installation Requirements
for Balconies and Others, etc.
National Fire Act on Fire Prevention and Installation,
. Maintenance, and Safety Control of Fire—fighting
Agency's Fire .
) Systems (Including Enforcement Decree), NFSC,
Services Act
etc.
Other Act Elevator Safety Inspection Requirements, etc.
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Table 2. Case study

Project| Site area | Total floor area | Number of stories | Completion
I 41,970 m? 85,912 m? B1F, 15F 2018
Il 29,500 m? 89,159 m? B2F, 12~18F 2020
Ml 51,452 m? 126,004 m? B3F, 18~29F 2020
IV | 24,533 m? 87,909 m? B2F, 19~25F 2020
\% 25,955 m? 97,560 m? B2F, 21~36F 2020
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al ll:a]— /\]:g- }\] Z,:Fg]o] Oi?::llxl ?6]-‘8‘ /\]gi/\i iﬂﬂa‘_j_\_E_ 63— Iltem Discipline
%‘)ﬂ/\']“‘\f A ﬂ?—ﬂ-‘}iﬁ} - Mechanical - Electrical - Civil
Cla?isc;frl]ca— Architecture |Fire protection|Fire protection| engineering -
engineering | engineering | Landscaping
Table 3. Fire safety requirements for apartment buildings A | = =
Fire safety requirement Project B1 [ ] ]
Classification Item vy v B2 [ ] [ ]
A Fire—resistant| A1 | partition walls between units | l B3 ] [} [}
structure | a2 core . B B4 - -
B1 detailed design drawings | B8 u ]
B2 structure area et al. HEEERNE B10 u ] ]
B3 pipelines, joints et al. HEEEN B11 ™ n u
B4 for each area | c ci ™ ™
B5 outside such parking lots | HEN D1 [ ™
Fire B6 between floors HEENR D | D2 [ ™ ™
partitioning | g7 for each use [ | [ ] D3 - -
B8 emergency power room H EEENR E1 - n
B9 | monitoring - control panel room | | B2 - - =
B10 emergency elevator hall | | | ] E 3 - -
B11 stairs | | £4 - -
B12 evacuation space | £5 = = =
c Fmish.ing C1 apartment block | | F F3 - -
materials | c2 service facilities [ |
G1 | | |
Fire D1 | ceilings and ceiling surfaces | W G a3 - - m
D |extinguishing| D2 the electric room et al. | ]
equipment D3 fire hydrants ]
E1 fire escape floor | 3.4 iI-XH F -|_H.I°-| i‘"ﬂE-I_E E%
- oxingusting B 2 T 2 T AEYEL WEse A /e
fzgglli\{liteys E4 side—corridor apartment | Oﬂ tq—a} <Table 5>ﬂ' ZE]—O] ° 6O7H4 Zﬂﬂﬂ__i —“f]r_%—'%]'
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Table 5. Checklist for fire safety facilities of apartment buildings

No.| Classification Checklist for fire safety facilities of apartment buildings
1 Fire- A1 | Do partition walls between household units have a fire—resistant structure, and are they installed all the way up to the floor plate of the floor above?

i resistant | A2 | Do installed fire—resistant dry walls satisfy fire—resistance time required for each area and use?

3 | structure | A2 | Isthe S.Tinstalled inside the elevator hall intended to meet a higher requirement than that of non—load—bearing walls among other external walls?
T A A2 | Has cross—sectional loss behind the wall structure been reviewed when installing fire hydrants in core walls?

5] B1 | Have fire partition floor plans for underground floors been included in detailed design drawings?
i B2 | Does the structure area in fire partitions apply a fire—resistant structure, and do openings apply Grade A fire doors or automatic fire shutters?
7 B3 | Do pipelines, joints, and gaps between curtain walls and floors in fire partitions apply fire—resistant filings?
T B4 | Have fire partitions for each area been established appropriately depending on fire—extinguishing equipment and non—combustible materials?
I B5 | Are parking lots whose major structure area is fire—resistant fire—partitioned from the area outside such parking lots?
10| B4 | Do fire shutter stands in underground parking lots have any interface issue with parking lot partitioning?
na B6 | Have fire partitions been established appropriately between floors?
i B4 | Are 1stand 2nd floor areas added to establish fire partitions for each area?
i B11| Are stairs, hallways, and elevator hoist ways (including elevator lobbies) fire—partitioned apart from other areas?
l B4 | s the upper slab of the fire shutter box fire—partitioned as a fire—resistant structure?
175 Fire B7 | Isthe area fire—partitioned appropriately for each use?
16 | partitioning | B8 | s the emergency power room fire—partitioned?
7 B) B8 | Are fire doors installed for the electric room and electric generator room?
18| B9 | s the monitoring and control panel room fire—partitioned with wired glass of 7mm or thicker installed in the built—in window of below 4m? ?
E B10| Is there a fire partition between emergency and ordinary elevator machine rooms?
20| B12| Does the evacuation space for each household have a floor area of 2m? or more, and s it fire—partitioned from others with walls resistant to fire for 1 hour or longer?
A B10| Is the emergency elevator hall fire—partitioned from other spaces?
ﬁ B11| Are fire escape stairs and special fire escape stairs(including ancillary rooms)fire—partitioned from other spaces?
ﬁ B10| s the damp—proof space adjacent to the underground elevator hall partitioned between pit spaces?
ﬂ B4 | Areinstalled general fire shutters installed with Grade A fire doors within 3m?
25 B4 | Isthe entrance of the integrated fire shutter (if approved by the competent agency) planed as 0.9m X 2m or larger?
76 B4 | s the mitigation section (500mm) appropriately applied to the fixed window when Grade A glass fire doors are used?
E B12| s the fire door for the installed evacuation space planned as a Grade A fire door capable of resisting heat for 30 minutes or longer?

28 B8 | s the MDF room door installed as a fire door of 0.9m X 2m or larger when certified by the Broadband Building Certificate Authority (BBCA)?
29 C1 | Are non—combustible materials used as finishing materials (including the base) for the emergency elevator hall's walls and ceiling surfaces?
30| Finishing | C1 | Are non—combustible finishes (including the base) used for fire escape stairs, special fire escape stairs, and ancillary rooms?

i materials | C1 | Are semi—non—combustible or higher—level insulation materials used as interior finishes for the installed evacuation space’s walls, ceilings, and floors?
ﬁ (] C1 | Are semi—non—combustible or higher—level insulation materials applied to piloti ceilings and walls under a household unit?

33 C2 | Has any construction review condition been checked in relation to flame—retardant finishing materials in facilities for children and elderly people?

34 D2 | Does an inspection pit space door except for fire—extinguishing equipment meet applicable requirements in terms of size, width, and bolt tightening?

g D1 Have upvyard sprink\er head installation requirements been checked based on the distance between sprinkler heads when both ceilings and ceiling surfaces are non—
T Fire combustible materials?

36 |extinguishing| D1 }C-Igr\;ebﬂ;s);/i\ﬁred rﬁg{ienrglesr?head installation requirements been checked based on the distance between sprinkler heads when either ceilings or ceiling surfaces are non—
; eqm([[))n)wem D1 Have upward sprinkler head installation requirements been checked based on the distance between sprinkler heads when neither ceilings nor ceiling surfaces are non—
T combustible materials?

ﬂ D2 | Have fire extinguishing facilities been excluded when the electric room or electric generator room has the floor area of below 300m? ?
39 D3 | Isthere any obstacle such as parking spots around the space where a hose from the fire hydrant is deployed and used?
ﬂ ET | Isthe smoke control damper excluded when a Grade A fire door is not installed in the elevator hall on the fire escape floor?
ﬁ E2 | Is the automatic closing device installed for fire doors between the elevator hall and stairs in apartment buildings?
ﬁ Fire E3 | Are outdoor louvers of appropriate size installed for the underground fan room for smoke control systems so that fresh air can flow in?
43 |extinguishing| E2 | Is there any interface issue between the smoke control damper and the elevator call button when elevator shaft pressurization is applied?
E activity E2 | Isthe automatic closing device planned when installing operational windows in the emergency elevator hall?
45 | facilties | E2 | Are operational windows and automatic closing devices installed for the top floor of the staircase in stair—type apartment buildings?
E Q) E4 | Do side—corridor apartment buildings where exterior sashes are installed discharge the air entering the corridor?
i E5 | Does the emergency vehicle route pose any accessibility problems to the apartment block and fire department connections?
48 E5 | Has any construction review condition been checked about the effective height under the apartment gate?
ﬂ F1 | Isthe width of a hallway leading up to the underground entrance room or staircase planned as 1.2m or more?
LO ) F2 | Is the required evacuation distance of an apartment building 50m for 15 floors or less, or 40m for 16floors or more?
i E\f/:;ﬁiz:n F3 | Arethere at least two staircases when the total living room area of an apartment building with five households or more per floor is 300m? or larger?
LZ =) F3 | Is the floor area of the emergency elevator hall planned as 6m? or larger per elevator?
83 F3 | Have window distances between ancillary rooms for special fire escape stairs and household units and window installation requirements been checked?

54 F3 | Isthe staircase entrance planned to open towards the evacuation direction?
55| G1| Does the installed air safety mat have any interface issue with landscape trees?

56 ) G2 | Isananti-fall net installed under the evacuation space of an apartment building in a way that poses any interface issue when people evacuate with the emergency rappel ling?
? Evaguanon G3 | Istheinstalled emergency rappel line planned to have a step board when the lower part of the opening including the window frame is 1.2m or more apart from the floor?
E equgn)wem G3 | Istheinstalled emergency rappel line made available appropriately from the 3rd to 10th floors, and has the window size that meets installation requirements been planned?
LQ G3 | Istheinstalled downward exit door planned to have an effective opening diameter of 60cm or larger?

60 G3 | Istheinstalled downward exit door planned to have a cover capable of resisting fire for Thour or longer?
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Table 7. Results of cronbach’s alpha test

ltem Respondents’ recognition Frequency

Low quality design drawings 23

Main problem in job Mixed—up legal requirements 36

performance compared |  Separate responsible person 11

to e><|‘st|ng f'r,e safety Interference issues 24

inspection with other disciplines

Etc. 4

Architecture 47

Discipline that has the Mechanical engineering 36
greatest effect on fire ; - ;

) : ) Electrical engineering 5

safety inspection risks at

construction sites Quality Control 8

Etc. 2

Construction company 47

Company suitable to play Architectural design office 27

arole in reducing fire CM company 13

safety inspection risks Engineering company 9

Etc. 2
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Table 8. Results of paired t-test T 27170 &7k2 HEOo| Hlglals](3 449) 0 2 L}E}"’f
No. | Importance | Performance Gap T P-value (p) q’ %BEQ' ?‘i“)l\—i‘x_}‘ﬂ] 7]';(0 =+ ]’OIE EOL_ /\L o6, &
1 4.286 3.082 1.204 8.902 .000 Tz a2yl slkiel| UalEakate] Ax|E A 9].71-71
2 4.204 3.061 1.143 8.865 .000 T
3 3.673 2878 0.796 | 5.851 1000 1k A] 7H o5 E0lsh= gRo] 1 7 RS- ajolE |
4 3.163 2.694 0.469 3.485 .00 ol AL 19 1.9 %‘_} g]__—'l_g—o—].x] okS Ao zyﬂ%g
5 4.357 3.265 1.092 8.991 .000 o B _
7 4.163 2.867 1.296 9.976 .000 3} o 2 vEldT)
8 3.816 3.388 0.429 3.914 .000
9 3.571 3.276 0.296 2.697 .008
HAM 747
10 3.878 3.224 0.653 5.760 .000 4.4 IPA &M ZA1}
11 3.878 3.265 0.612 5.421 .000 . . . e
AVATFA AZ| Ao tiat [PA ATks (Fig, 1T
12 3.510 3.265 0.245 2.126 1036 f}H j: ]EE] | ot . A= g, D
13 4.255 3.449 0.806 | 7.967 1000 2t} IPAE H71H50] 5 wet AR Aol 2jo|& 45
Wl aoe | pes | e | rei | ow el sl SAfgle] 24 Rl 1219 il offdslis ADl
15 735 867 867 5. .
/\‘1 o] B
16 4.071 2.847 1.204 8.824 .000 4 RtCHPark et al., 2013). & Ftoll = HAIAR] =
17 3.918 3.418 0.500 4.556 .000 i—al ghols}y] Qlsto] = wol A o] H7ke = L—q‘o
18 4102 3.296 0.806 6.859 .000
ZNERS Sk
19 3.888 3.092 0.796 6.296 .000 = Aeste] EAetAT.
20 3.867 2.735 1133 7.391 .000
21 3.796 3.031 0.765 5.764 .000
22 3.929 3.347 0.582 5.024 .000
23 3.520 2.531 0.990 5.951 .000 45
24 3.929 3.265 0.663 5.282 .000
25 3.939 3.214 0.724 5.663 .000 i
26 4.010 2.459 1.551 8.504 .000
27 4184 3.153 1.081 8.347 .000 8
28 3.684 3.153 0.531 4137 .000 g T
29 3.755 2.918 0.837 6.675 .000 S
30 3.786 3.337 0.449 4132 .000 = 3507
31 3.908 2.653 1.255 8.817 .000
32 3.776 2.418 1.357 9.638 .000 -
33 3.908 2.663 1.245 8.757 .000 9
34 3.898 2.816 1.082 6.426 .000 ool
35 4122 2.878 1.245 8.373 .000 : . .
2.00 250 3.00 3.50 4.00
36 4.010 2.878 1133 7.458 .000 e
37 4.041 2.857 1.184 7.989 .000
38 3.867 3.051 0.816 5.954 .000 Fig. 1. Result of IPA matrix
39 4122 2.878 1.245 7.866 .000 o
40 3.592 3.255 0.337 2.756 .007
41 4.000 3.408 0.592 5.319 .000 ZQE0l HAE BE o Huols & 167 3o
2 | 3684 3.306 0.378 | 4.040 000 oﬁf’«_ o B o E‘:A s f ]
43 | 3.704 3.184 0520 | 5335 1000 x|t o Ank 25 DA o2 Hs|of sh= At
44 4.061 3.306 0.755 5.855 .000 §]—EHH] 97l B 2 57) o] =2EQITh o] = 41, 44,
45 4.184 3.286 0.898 6.988 .000
5 =R RS Lrt o
46 | 4.020 2510 1510 | 8855 1000 I 2] ARsHAPEA ol gt P50l 47, 482
47 4.184 3.112 1.071 8.631 .000 E}z] W v fEES Ao tfgl 3o} ES) Hg LSl of &
48 4173 3.255 0.918 7.696 .000
]:]_Lﬁ.]_ N7 g o] AAA AlZA} 7+
49 4153 2.735 1.418 7.191 .000 dohs Bt S/ = Eoket ol AAXE AlSAR A
50 4102 2.510 1.592 8.007 .000 o] 1 QAL Q1X|5tal AATE]7} o]Fo XAl YA
51 3.898 3.531 0.367 3.533 .00 HAA] 7% TR AEDE AR 7hes} odolo o B
52 4.061 3112 0.949 5.963 .000 Hh AR 71 A= 4= 7 9 -
53 3.827 3.004 0602 | 7.146 1000 Aot
54 4.010 3.235 0.776 6.816 .000 tfeom ZBEC = O} E]4=Fo0] LEO 9xMEH o] 9]
55 4.010 2.122 1.888 | 10.261 .000
5} 3l S o] o Lr 0] 1513
56 | 4.163 2255 1008 | 10.028 1000 R F 1N o] EEH e ol vl i
57 3.643 2.367 1.276 6.595 .000 o Ejlo] ZgAEo] HloJo| A3l o salE)
58 4143 3.000 1.143 7.193 .000 .
AH} 231 3 SEINAY zﬂ—EZ 7 s} 8 3EE)k
59 4.163 3.337 0.827 6.493 .000 a2 T3 A Fagt 23HdY] 674 = 5 A FES 29
60 4.082 3.347 0.735 5.644 .000 Shal Qlom o] 2 35, 36, 372 AT} HER} ko] Eoix|
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Table 9. Manual (Example)
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Manual for Evacuation equipment

I . Discipline
Classification Checklist A IM-FIE-FlC-L
Is an anti—fall net installed under the evacuation space of an apartment building in a way that poses any
@ interface issues in relation to | interface issue when people evacuate with the emergency rappel line? ° °
the emergency rappel line — Article 4.3.6 (Adaptation - Installation Numbers) of Fire Safety Requirements for Evacuation Equipment
(NFSC 301)
@ interface issues in relation to | Does the installed air safety mat have any interface issue with landscape trees? ° PY
the air safety mat — Article 4.2.3 of Fire Safety Requirements for Evacuation Equipment (NFSC 301)
® step board for evacuation Is the installed emergency rappel line planned to have a step board when the lower part of the opening
with the emergency rappel including the window frame is 1.2m or more apart from the floor? [ ] [}
line — Article 4.3.1 of Fire Safety Requirements for Evacuation Equipment (NFSC 301)
Is the installed emergency rappel line made available appropriately from the 3rd to 10th floors, and has the
@ window size for evacuation window size that meets installation requirements been planned?
with the emergency rappel — Article 4.3.1 of Fire Safety Requirements for Evacuation Equipment (NFSC 301) [ (]
line — Article 3.3 (Evacuation Space Structure) of Structural Change Procedure - Installation Requirements for
Balconies
® effective opening of the Is the installed downward exit door planned to have an effective opening diameter of 60cm or larger? ° °
downward exit door — Article 4.3.10(b) of Fire Safety Requirements for Evacuation Equipment (NFSC 301)
® cover of the downward exit Is thg installed downwarq exit doo.r planned to hvave a cover capable of resisting fire for 1 hour or Ignger?
B door — Article 14.3.1 (\‘nstal\ahop Regw‘remems for Fire Safety Sections) of Rules on Evacuation and Fire Safety | @ [ ]
Structure Requirements in Buildings
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