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ABSTRACT

The government has been constructing and supplying public rental housing to ordinary people in order to stabilize housing since 1989.
However, the public rental houses initially supplied to ordinary people are at high risk for safety accidents due to the deterioration of the
facilities. Therefore, this study is aimed to propose a solution to solve the life safety hazards of the old rental housing complex as a
follow-up study of Analysis of Accident Patterns and Hazard Factor for Life Safety in Rental Housing Complex. Types of life safety
accidents that occur in public rental housing complexes are sliding, falling, crash, falling objects, breakage, fire accidents, traffic accidents
and criminal accidents. The types of safety accidents that occur in rental housing complexes analyzed in this study are sliding, crashes,
falling objects, and fire accidents. Although the incidence of safety accidents such as falling, breakage, traffic accidents and crime
accidents in public rental housing complexes is low, these types are likely to cause safety accidents.

The method of this study utilized interviews and seminar results, and it suggested ways to solve the life safety hazards in rental housing
complexes. Interviews were conducted with residents and managers of rental housing complexes. Seminars were conducted twice with
experts in construction, maintenance, asset management, housing welfare and safety. Through interviews and seminars, this study
categorizes the life safety hazards that occur in rental housing complexes by types of accidents and suggests ways to resolve them as
follows. (1) sliding ; use of flooring materials with high friction coefficient, installation of safety devices such as safety handles,
implementation of maintenance, safety inspections and safety education, etc. (2) falling ; supplementation of safety facilities, Improvement
of the design method of the falling parts, Safety education, etc. (3) crash ; increase the effective width of the elevator door, increase the
effective width of the lamp, improve the lamp type (U type — 1 type), etc. (4) falling objects and breakage ; design of furniture
considering the usability of residents, replacement of old facilities, enhancement of safety consciousness of residents, safety education, etc.
(5) fire accidents ; installation of fire safety equipment, improvement by emergency evacuation, safety inspection and safety education, etc.
(6) traffic accidents ; securing parking spaces, installing safety facilities, conducting safety education, etc. (7) criminal accidents;
improvement of CCTV pixels, installation of street lights, removal of blind spots in the complex, securing of security, etc.

The roles of suppliers, administrators and users of public rental housing proposed in this study are summarized as follows. Suppliers of
rental housing should take into consideration the risk factors that may arise not only in the design and construction but also in the
maintenance phase and should consider the possibility of easily repairing old facilities considering the life cycle of rental housing. Next,
Administrators of rental housing should consider the safety of the users of the rental housing, conduct safety checks from time to time,
and immediately remove any hazardous elements within the apartment complex. Finally, the users of the rental housing needs to form a
sense of ownership of all the facilities in the rental housing complex, and efforts should be made not to cause safety accidents caused by
the user's carelessness.

The results of this study can provide the necessary information to enable residents of rental housing complexes to live a safe and
comfortable residential life. It is also expected that this information will be used to reduce the incidence of safety accidents in rental
housing complexes.

Key words : Rental Housing Complex(4thFFeHttA]), Life Safety(R&2H4), Hazard Factor($]al2.21), Resolution Method(alj4~H1<h)
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Table 1. Analysis of hazard factor in rental housing complex

correlation of accidents
safety accidents type hazard factor roduct design | construc- | mainten- | careless-
p error tion error ance ness
bathroom floor finishing  low friction factor of floor tiles © © O
windows * defective of caulking construction ©
hallway — -
floor finishing * breakage and adhesion defect ©
sliding | stairs non-slip * deterioration of non-slip ©
. safety rail * missing safety rail on main entrance ©
main entrance — N . .
floor finishing * use slippery floor finish(granite stone) @)
pedestrian zone | floor finishing * use slippery floor finish(clay block) O ©
flat roof * inadequate key management © ©
. rooftop — ,
falling gable roof * missing safety rail on rooftop © ©
stairs safety rail * fixation failure and breakage © O
" main entrance ramp * lack of effective width of lamp © ©
cras|
elevator hall elevator * carelessness of electric wheelchair O
dropping waste, bottle * lack of community consciousness ©
. fixed type * aging and poor fixation of shoe shelf ©
falling | shoe shelf kel gne Ap
objects stand type * poor fixation of shoe shelf ©) O
and toilet toilet bowl * aging of toilet bowl @) ©
breakage kitchen kitchen furniture * poor fixation of kitchen furniture © ©
gable roof asphalt shingles * poor fixation of asphalt shingles O @)
kitchen gas valve ¢ user's carelessness © ©
fire emergence exit | hallway type * missing smoke exhaustion equipment @) @
accidents | route rooftop * rooftop door closed for crime prevention ©)
etc arson * some residents' indiscreet behavior (@)
parking lot * illegal parking due to lack of parking lot © ©
tre.ifﬁc carriageway tree * obstruct drivers field of vision ©
accidents
traffic safety facility | < traffic offence © ©
street lamp * lack of street lamp quantity O ©
criminal | apartment - -
accidents | communal space CCTV lack of CCTV pixels and quantity ©
etc * some residents' indiscreet behavior (@)
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Table 2, Outline of safe interior design guidelines

accidents type safety standards
* present the criteria of frictional resistance by floor
e finishing materials
sliding * install non-slip in hazardous locations
* strengthen the identification of escape stairs
fallin * install hand railing more than 1.5m
e * install vertically balcony
crash * glass shower booth installed with safety glass
* install buffer to the wall more than 1.5m
fall down * remove the threshold of the floor
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Table 3. Survey outline of rental housing complex

survey number of rental housing | area for exclusive | elapsed | average
complex use space year age

22 (permanent lease) less than 30m 22.1 | 60~70

interview 2 (public lease) 41~50m’ 20.5 | 40~60

14 (national lease) 41~50m’ 10.5 | 40~60
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Table 4. Outline of expert seminar
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seminar professional field persons
* researcher 4
* maintenance and asset management 3
* rental housing construction 1
201 5].?;8.07) * housing facility standard 1
* housing welfare 1
» management of rental housing complex 1
Total 11
* researcher 4
* maintenance and asset management 3
* maintenance (professor) 1
ond * life safety 1
(2015.09.09) | * safety management 1
* support management of apartment 1
* development of construction technology and )
standards
Total 13

u
Y
o
=
i}

A Aol eiFEA] o] QlElE Ak

B3l slorE BelRA] W ASTASY oS FHOE 3

=
HEES AA
o]

st ol Foll TRt Bl AT EA]

A flslaas AT = e Ve 9 B kb

X

;

it

]

i
(98]
>
o 4

TR R
Agke] 2 cfelig:
HIe AEIOR TRIAET} 19L, SA AT
o ARAT 19, FEFET A ATAR
3 AR 29 5 F 13908 74

7}_ 1(1)_13 goz



QJehees]

94

E

94

sto] AAIBHITE 22F Alu|utoll A= 387 AeiF=EietA]2
i 23fet 124} Ajuu B3 viRe R =
AP sl st
FEH= D35t

o1& Sl AT oA LAY
2t fafacle s
w 2 e, AR FA

el

A

-

=
T

Ao AEsn B

s

w2

e

dil

4,

AHS
=

= Afne] RlE

4.1 D|I2FE/EofE A
UUFETA oA BT A AL ol Al Akt BpAe]
U84, BE A, olstE 29T SolM R wAskn

QIck. T el Ak} g Fa.2lele SlrhFed)
Aupdso] uhE uibAe] Wy HE AT AT, AE

Ae] gelulg; ol glow, uetkgAe] w=FatE Qg ukd
A 5} ARt ol 5 A%o] Bue AFAE Sl
QPRI 2] o) QRaMIe] Jb 2 lelo R Lrefideh.
epd QRS ume et Wolx) Akng o] 9]
Sl 2 591 91812 e Fig. 13} o] Alkshcs.
s 9 84lo) upelale SEERe] ks A%
Fol=eiel, o] 712 oAzl 48 ool B2l nhA
704 oAel AhE MAle] Wi Wask G, 712 g
YTFERAI L 44157] ABlo] wrestel] 2gA]e] mt
A Ao ARH EF 1A Y wopg 5] Ak
MRS AZPA717] 18 bldlole) e QA Tk
Sok & oz gheelch
UrhelEie) BEEY Fxol AxHo] g BEEL
HIZe] 9, Baleld Fu, A% 5O I8 WASK: SIS
HAEA717) SIS Qgko = Mgl SR
A oA B be] SIES AT e Al
AYFAE AT, U 297} sReEo] Hige] AnjSel
| 10} Ao} glo] mlmefa ALt ol Azt
Aolt). b BERE AgEFOR ol
Sof ujefol Jo]x] QS AFEANA AT
Tel7h ad Aow gk B3 Huo] i 5
EAG FEA O sheElo] WAEA GhES SAE HshaL
Sfalo] A ZA| o]F Hashof & Wb ek,
QAT A BFFETA R %A ol
BHOE E7] uhme] ATkE o] §ah HlEL oLt AR
A =sgiolLt Szt Fol HEAOR iy
AP AT glo] Ak HAE SlEo] e Aol
o whebd o] shete] AXshe =4 o AR
Aol sk, Aupdso] thE ATt Golat S
Aol whde Wart Qlek ER ool A wi Ao el

AslolA]

o= v

sl sjanker
Sjof FAE A AEE S Qs 2AF Hay Ao By

=z =

F29Y77} Be PR o]
A H] B e 502 QI8 njmeAe Ak A ThsA
o] o} uPEAYE B4 Bl Tolt BH3A ks St
ol Azste] w1y WAASE BY Bt U Ao

Apsglet,

(A=
AR

o)

k. ool ot

s

=2 T2

use of tile with high friction
coefficient

installation of safety handle

repairing caulking parts

strengthen identification of
non-slip

installation of safe handl

(&

installation of anti-slip tape

Fig. 1. Eliminate hazards to prevent sliding accidents
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Table 5. Considerations to prevent sliding accidents

suppliers of public rental housing

* set the dynamic friction coefficient of the floor finish to 0.4
over

* establishment and implementation of maintenance plans
according to repair cycle

* ensuring the quality of the construction phase and minimizing

the occurrence of defects

durable and easy to maintain materials reflected in design

administrators of public rental housing

» removal of risk factors for safety accidents through frequent
inspection of floor finishes

promoting safety awareness of residents through safety
education

users of public rental housing

eliminate factors that cause accidents by self-inspection inside
apartments
* minimize accidents caused by user carelessness
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flat roof

gable roof

Fig. 2. Rooftop of rental housing complex
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Fig. 3. Improvement to prevent accidents on the roof
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Table 6. Considerations to prevent falling accidents

suppliers of public rental housing

* review of safety railing installation length of gable roof
» improved design method of trench installation site

administrators of public rental housing

» promoting safety awareness of residents through safety
education
* install safety signs at risk of falling

users of public rental housing

* avoid rooftop access for purposes other than evacuation space
* avoid approaching dangerous places
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Table 7. Considerations to prevent crash accidents

suppliers of public rental housing

* increase the effective width of the ramps by improving the
design

* improve the lamp type (U type — I type)

* durability enhancement of elevator doors

administrators of public rental housing

* conduct safety training for electric wheelchair users
* remove of hazard factors through frequent inspection of
various facilities

users of public rental housing

» safe driving of electric wheelchair
* drunk driving prohibited in electric wheelchairs
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Fig. 9. Aging of finishing materials associated with gable roof
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Table 8. Considerations to prevent falling objects and breakage

suppliers of public rental housing

* revision of resident selection and renewal standard of rental
housing complex

* design improvement and quality assurance of shoe shelf

installation site

establishment and implementation of maintenance plans for

various facilities

allowable load indication of kitchen furniture

* designed for local characteristics and durability of finished
materials

administrators of public rental housing

* special care of some indiscreet residents

* periodic inspection and maintenance of rental housing complex
facilities

inspection and maintenance of various facilities before repair
cycle

users of public rental housing

* notify the management office of the life safety risk factors
through self-inspections

* uses kitchen furniture within the effective load range

* do not throw trash out the window
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Fig. 10. Improving the installation of gas device

Quba o2 QujFEe SR} s B, A, Wy
o) Ailolts 54 e = Qs DAL i 1
P AFASO] 2 A4S AObRTL 9]

qom 7o B 9N e Aol et
SAPo] Hel7t WA Bel AThugn|o] SARS S A

= 3971 ol vl
9 Agolck. et ShApALA A%
Aol QRIS Hislet 4 S WAl Sl Ba
o O PHEh oS 95} WREY 72 Y
o ShY A 718 R HiEAD 5 UES AT
oA e Bast ek Ea 4] BYEE Fig 1} Zo]
Ao Safshi, S S jn o R Bed
S gEs SAe] AEANAN AAE AET DAt 9
o2 AlFEHC)

ﬁn r..-%
transmitter ‘ S
. fire control
fire detector
(heat, smoke, gas)
fire alamm

Fig. 11. SIXHLHY Al, 49| XHSIHHIEX]

ool BPAAl] AT A Ha el HupEs
213l BHAZE WASALL, SR EEAL W A AN 5 o
s AFAE] etk QI8 Shvh U WAt 9]
o b YRFEATASS GO T/ A0 Shel
3} AT QPIgo] WAT O ALZECk ofeidt ShAL
19} ptste] ATOLA RIS S4517] S1a) Table 99k
ol irhrele] FaAl, WelFA|, ASFAEE TEstol
Zape] AT Akskc

o)

—~

Table 9. Considerations to prevent fire accidents

suppliers of public rental housing

review of installation of gas automobile in permanent rental
housing complex

* designed for emergency evacuation routes

» review of installation of automatic switching device on the
roof door

administrators of public rental housing

* conduct safety training related to safety rules for gas use
» conduct safety training related to emergency exit route

users of public rental housing

* minimize fire that can occur due to user's carelessness
» always secure by emergency exit route of housing complex

LHI Journal
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Fig. 13. Examples of safety devices to prevent traffic accidents
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Table 10. Considerations to prevent fire accidents

suppliers of public rental housing

* review plans to increase the number of parking spaces in
existing rental housing complexes

* install safety facilities in places where traffic accidents occur
frequently

administrators of public rental housing

* trees management to ensure driver's visibility
* installation of safety equipment in the housing complex
» conduct safety education to prevent traffic accidents

users of public rental housing

» compliance with traffic safety regulations
* improved safety awareness for traffic accident prevention
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Table 11. Considerations to prevent criminal accidents

suppliers of public rental housing

* installed CCTV and street light in the vulnerable area of
existing rental housing complex

improving pixels in CCTV to look better at night
reflecting crime prevention standards in the design of new
housing complexes

* review criteria for tenant selection for security

administrators of public rental housing

* prevention of crime through removal of blind spot
» promote safety awareness of residents through various safety
education

users of public rental housing

* improve community consciousness for security
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