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Research on Safety Design of Residence Based on CPTED Strategy

-focused on Gamcheon cultural village in Busan, Korea as an example-
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Abstract In the process of the sustainable development of the world economy, the change and
construction of urban living environment has always been the focus of people's attention. Therefore,
the purpose of this study is to find out the potential safety hazards in residential areas, and put forward
feasible improvement plans under the framework of CPTED theory.One is to collect the necessary
literature. Secondly, according to the field investigation and questionnaire survey, sorting out the
existing security risks. Finally, this paper puts forward the corresponding improvement and suggestion
to this research. The conclusion is as follows: First, based on the six principles of CPTED theory,
problems existing in Gamcheon Cultural Village, which is subject to research, were investigated.
Second, six of the most serious safety issues (safety handle, landscaping, entrance control, signs, empty
space, monitoring) were objectively analyzed, and designs were presented in terms of increasing safety

stairs, installing automatic entrances, open access view, unifying signs, and building leisure areas.

Key Words : CPTED, Safety Design, Residence, Space Transformation, Gamcheon Cultural Village

*This work was supported by a grant from Brain Korea 21 Program for Leading Universities and Students (BK21 FOUR)
MADEC Marine Designeering Education Research Group.

*Corresponding Author : Joung-Hyung Cho(jhcho7@pknu.ac.kr)

Received January 25, 2021 Revised July 29, 2021

Accepted August 20, 2021 Published August 28, 2021



94 3sI=28EESI=EX| H123 M8E
1. M2 2ol QAN AT BeAe] Fa8 FA u
2ok Gk o] sl FAHoR Asstt wA

1.1 S8 o =

20124 o]% 3=l AFAH O =Z Crime prevention
through environmental design (CPTED)E =Ygt
T92 AxtEog 2500 320199 68 7E)ol g3t
o} @A EAAFelA CPTEDE flojAle o 2 848
HoH sol&A QoAM= CPTEDE 283t T

718 Al=stal QieH1]. HEEA ] ostd, B=ad
oA Aok AEARIS 20.21%2A 7P @2 o
2 UERD O oo 2 ERtAoA] WAsk= |FAL
7101 9.09%, A37toll A WA= AreAbo] 8.84%2] <=
AR UePT o] 9 olntE, AgFH oA TAYst= A
TARO] 8.78%= YEITH2L. ol 29 d48g

SolA g WA BAskL om FAle] AR
9] 91gio] A 4 Ak AL Yulatet. o] A
oM, B BE 5L FUT 5 Yk Yo AFY
oh 4] B WHE e 5 Ak o] Y= of

AZZUONA BB

TE, dYFY d BERE 5
Wxo] g AZEA9 HAxAE Zelsictd W
£ o & ok AAS] AT =AAATE] FY
Y= Frje} tBo] HAA e AF 7t ARRoA 9] A
Al 2A0% Egom 5] AYPBASE A
IoH= F8% 84 F9 SR FHIA.
olof B Aoa= ARSI 4} Al @t

2 ATHYO Blof BFS B WAS AP 3
Bl FAX] AR Bkl T e BA o

o E2she FAl] A AR
£ QA7 CPTED o|£9] tet 2412

AABEILAY QF.
Sl ARkt

ep1e] et @ 13 4R2AE 5o U
F949] FAA T} TElo|HAIE
2ol cigAe] W Bl Mol A
AL ALSle] WHE Ak Fie] AT
R ATk AL BAoZ sjeirt

2 Hel A

2 7= HHAEEEYARICPTED) $2 6714
dziot TE 29 9 FARA A Y YAl &&
FAZ A7 7122 S GEFAAAL FA R
E3e 7RG AAEsEel EAlskE oFd
AE AFtIes st 7AF 9 wFe AR &

=

£32 0] 7] S o} Table 13 2t

Table 1. Basic information of Gamcheon Cultural Village

location

It was built in 1950 and renovated in 2009.

key time
Population around 8000
area 59.1km?
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Fig. 1. Case study reasons
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Introduction

1| Research background | Range and method of | Necessity of

u and purpose research research

Theoretical background

Concepts and principles . Residential
of CPTED |_| Safety design I_l space
- Analysis of the situation of residential area
of Ganchuan cultural village
Safety 1. The author's
an: is fieldwork

2. Residents, tourists’
questionnaire survey

r
!

Space types (space
functions, road traffic,
entrances and exits)

The most serious problem exists in Ganchuan
Cultural Village

Suggestions and Strategies for Residential ;
Space under CPTED Theory H
Suggestions and strategies '

Fig. 2. Flowchart
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Table 2. The six principles of CPTED theory

No species contents
Iy st

Territoriality

It represents clearly defined spatial
boundaries and belonging areas(6].

Official and mechanical monitoring focus

ZA ;
2 : on the protection and management of
Surveillance . ” :
the residential environment.
oxjma| Through space management, operation
N and maintenance management, the
3 |Maintenance&Manage | . ) ‘ ’
integrity of various facilities in the space
ment . T
is maintained.
2 TS It means reducing the proximity of
Access Control criminals to their targets[7].
5 28y 3 It refers to an artificial increase in activity
Activity Support in an area.
6 Ha 545t Increase the difficulty and risk of crime
Legibility execution.
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Table 3. Safety design features

No features

1 | Applicable to all areas of products, facilities, Spaces, etc.

Considering the safety of the whole process from the birth

2 to the disappearance of the design object.

It should be integrated with other functions such as
convenience, functionality, aesthetics, etc.
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Table 4. Space analysis of Gamcheon cultural village
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Table 5. The hidden danger of security in the
residential area of Gamcheon Cultural Village

Territoriality

® features

= ",_ ® Steps need to be placed next to broken roads

seriousness

low medium high

features

® There is no guardrail and railing next to the
stairs, which is easy to cause wrestling and
poses a serious safety problem

seriousness

low medium high
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Maintenance&MWanagement features

features
The free space in the space is not being fully

utilized

The trees are haphazard and obstruct the view

seriousness
seriousness . )
low medium high
low medium high Surveillance
features
features

Supervision facilities in residential areas are not

The vegetation of the sidewalk lot is not .
in place

arranged in time, which affects the passage

seriousness seriousness
’ ) low medium high
low medium high &
features

Access Control
Natural surveillance equipment is inadequate at

features the boundaries of the area
Parking in the area is not standardized, at the
same time, parking signs are not obvious, not seriousness
conducive to looking
seriousness low medium high
low medium high = ol - = —o| O}x =
3.3 FX|0 et oiX| FLUS2| TUZREZ EAt
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Table 6. Questionnaire assessment items

Territoriality

Too many large stairless slopes

Residents' satisfaction with the privacy of the residential area
Crosswalk pavement effect

Design of community public parking lot

Installation and design of protective guardrail

Maintenance&Management

Community greening level satisfaction
Settings of garbage stations

The environment of the no—-go zone
Maintenance of public facilities
Harmonious degree of environment color

Access Control

Excessive opening of residential entrance

® The tourist passageway and the resident passageway are clearly
divided

® |ighting equipment is reasonably placed in the space

Residential areas are well demarcated from tourist areas

Entrances and exits are strictly controlled

Legibility

Rational use of lighting system

Number of road signs

Clarity is set for the sign of the sightseeing route

Settings of residents’ safety doors

Sightseeing signs and residential signs are clearly separated

Activity Support

Recreational facilities in the leisure area

The extent to which vacant land is used

Residents' activities

A description of the visitor's requirements before the visit
Interaction between residents and visitors

Surveillance

Recreational facilities in the leisure area

Security personnel patrol at night

Total satisfaction with the security situation in space
The repair section lacks CCTV

Lack of natural surveillance in free space

The questionnaire includes the above 30 items, and according to
the five-level Likert scale evaluation system, it is scientifically and
uniformly set into 5 options for people to choose: "Very satisfied,
satisfied, uncertain, dissatisfied, and very dissatisfied".
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Table 7. Basic information of interviewees

gender age

13% over70

Men %20
53% \

) 60%
30~50 15~30
7%

Whether there are old people and | The respondents were tourists or
children in the family residents

Have
40%

Tourists
50%

Residents
9
Haven’t 20%

60%
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Fig. 3. Questionnaire statistical results bar chart
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Table 8. Frequency table of questionnaire survey

Valid Territoriality
Frequency %
S 7
40 26.7
39 26.0
dissatisfied 30 20.0
very dissatisfied 40 26.7
Valid Maintenance
Frequency %
20 13.3
41 27.3
30 20.0
dissatisfied 30 20.0
very dissatisfied 29 19.3
Valid Access Control
Frequency %
1 7
10 6.7
24 16.0
dissatisfied 15 10.0
very dissatisfied 100 66.7
Valid Legibility
Frequency %
3 2.0
10 6.7
21 14.0
dissatisfied 10 6.7
very dissatisfied 106 70.7
Valid Activity Support
Frequency %
2 1.3
30 20.0
9 6.0
dissatisfied 20 13.3
very dissatisfied 89 59.3
Valid Surveillance
Frequency %
3 2.0
12 8.0
19 12.7
dissatisfied 30 20.0
very dissatisfied 86 57.3
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Table 9. The author summarizes the problems existing
in Gamcheon cultural village

Field investigation

contents Existing problems
1.Territoriality fence terrain
2.Maintenance greening The road of weeds
3.Access Control Entrance and exit parking
4. Legibility sign lighting

Utilization of free
space

5.Activity Support leisure areas

Inadequate natural

CCTV is insufficient .
surveillance

6.Surveillance

Table 10. Interviewees' summary of problems in
Gamcheon Cultural Village

Questionnaires for residents and visitors
contents Existing problems
Installation and
design of
protective guardrail
The afforestation
satisfaction of the
community
Too many
entrances to
residential areas

1. Territoriality Crosswalk pavement
effect
2.Maintenance Mamtenan_gg of
public facilities
Entrances and exits

3.Acgess Control are strictly controlled

Sightseeing and
residential directions
are clearly separated

. Clear setting of
4Legbility tourist signs
The extent to

which vacant land Recreational facilities

5.Activity Support in the leisure area

is used
6.Surveillance The repair section Security personnel
’ lacks CCTV patrol at night

Table 11. The urgent security problems to be solved in
Gamcheon cultural village

contents Problems to be solved

1.Territoriality The steps the armrest
2.Maintenance Trim trees
3.Access Control Entrance and exit
4. Legibility Sight-seeing sign

Utilization of free space

CCTV is insufficient

5.Activity Support

6.Surveillance
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Table 12. Strategy analysis for improving security of
Gamcheon Cultural Village

contents Original Strategy

The steps the

armrest
Strategy analysis
Original: Many of the steep steps have no protective|
railings or handrails.
Strategy: Add protective railings and handrails on at|
least one side.
contents Original Strategy
Trim
trees
Strategy analysis
Original: Flowers and trees for a long time no
pruning, block the line of sight, beautiful influence.
Strategy: Prune regularly and plan properly before
planting.
contents Original Strategy

Entrance and exit

Strategy analysis
Original: The open Gamcheon cultural village has
many entrances and exits, and the management is
not strict.
Strategy: Add entry and exit managers or automatic|
entry and exit.
Original

contents Strategy

Sight-seeing sign

Strategy analysis
Original: There is no uniform direction in the signage
for visitors.
Strategy: Uniform explanation of directivity of
indicator marks.

contents Original Strategy

Utilization of free

space
Strategy analysis
Original: A lot of vacant public space is not being
used,
Strategy: Add public facilities with strong interaction
between people in the site.
contents Original Strategy

Utilization of free
space
(CC1v,
Natural

surveilla-nce) |cCTV

Original: Between houses that are not easy for

people to supervise.

Strategy: Add CCTV devices.

Strategy analysis

Natural surveillance

Original: Monitoring systems are weak in sparsely
staffed areas.

Strategy: You can enhance natural monitoring by, for|
example, adding public seating.
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