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Application of Design Factor for Crime Prevention Through Environmental
Design in Apartment Complex

Yoo, Bok Hee* - Kim, Ki Ran- Kang, Su Min
Dept. of Housing & Interior Design, Ulsan University

Abstract

The occurrence of crime in apartment complexes is on the rise every year. As ways to keep residents safe from
crimes, CPTED(Crime Prevention Through Environmental Design), is a crime preventive method which works by way
of improving the physical surroundings, and is one of the most noteworthy solutions. The purpose of this study is
to analyze the application of design factors based on the principles of CPTED in apartment complexes. Surveys of
the design elements and the application of CPTED were conducted in an eight apartment complex. For analysis, different
areas of the apartment complex were sorted into five types, i.e. "Entrance & Security Space,” ‘Outside unit & Boundary
Space’, ‘Facilities & Equipment’, ‘Passage & Moving Space’, and ‘Inside & Boundary Space’. The results are as
follows: First, it was confirmed that the development of design factors was based on the basic principle of CPTED,
and CPTED was applied in balance. Second, it was shown that the design factors were applied in accordance with
the characteristics of the space, as it is discriminatory. Third, in apartment housing built after 2010, it was shown
that the applicability of CPTED was clearly reinforced in terms of facilities and space planning.

key words: design factor, crime prevention through environmental design, application, apartment complex
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(Table 1) Overview of the survey of apartments
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Before 2010 After 2010
Company
Apartment Completion I}j(l::;::]?(r)]gsf Area Apartment  Completion E;i:ﬁglgsf Area
I A 2007 648 Uljugun E 2014 346 Chungu
il B 2007 662 Uljugun F 2011 1345 Donggu
I C 2003 576 Namgu G 2013 597 Namgu
v D 2007 920 Chungu H 2014 685 Chungu
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Figure 1, Layouts of apartment site
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(Table 2) Composition and application of design factors of CPTED in access and guard space
Basic Principles Applicability
Design Factors
Space - . After
(checklist) Territoriality| Access control| Surveillance | Activity Maintenance | Before 2000 2000
control N(ratio) N(ratio)
Installation of door jamb (symbol etc.,) (@] 2 4
Utilizes different paving materials in the inside and the 3 4
outside
[Planned that entering and exiting cannot be made without o 3 4
through the door
Installation of CCTV (@] 4 4
Installation of car entrance blocker (©] 3 4
[Linkage with car entrance blocker & surveillance system|
o ; - o 3 4
recognizing and observing the entering cars
Main  [Limitation of the side exits from the road in the vicinity| o 5 3
entﬁnce of the apartment to the apartment (to 3 or less)
an [Plans to ensure that there would be no resting facilities that o 0 3
potential criminals could use near the main exit
Refrain from planning an automobile road within the o 0 4
apartment
Shift work for the security of the main entrance™ 1 3
Utilization of external finishing material in bright colors
O 1 3
for the corners*
Subtotal 3 1 1 22(0.50) 40(0.90)
Installation of door jamb (symbol etc.,) O O 2 2
Installation of CCTV @] 4 4
E Building planning to allow viewing of the side exits from| o 3 4
t the apartments’ verandas
e Assistant |Installation of sport facilities increasing the utilization of| o o 3 2
r entrance the residents within the apartment
© Y Installation of fence that can see through O 2 4
n
¢ Installation of light on fence around and entrance O 3 3
;L Deployment of security office O 3 3
S Subtotal 2 5 1 - 20(0.71) 22(0.78)
e
c Installation of door jamb (symbol etc.,) O 4 4
u Installation of transparent glass and CCTV O 4 4
? Using up construction method for the pilotis* O 2 3
t Apply the one-card system (©] 1 4
y Unmanned delivery system* o} 0 2
s Installation of lighting around the entrance o 2 2
p . [Plan landscaping to enable the viewing of circumstances of
a Unit  the building exits from each entrance direction (appropriatd O 3 4
c entrance position)
(11) — PR -
¢ [Plan to enable viewing of the main building exit from the| o 4 3
door of the nearby apartments
[Plant shrubs of 50cm or less in the boundary of the path| 4 4
toward the building exit
Plant short shrubs near the building exit* 3 3
Installation bench in outside the unit* O 2 4
Subtotal 1 4 5 - 1 29(0.65) 37(0.84)
[Install private security company services in security offices| O 0 0
Issue entrance cards in case of visitors* O 1 3
Record personal information of visitors (©] 1 3
Plan to prevent blockages of sight o 0 4
Build a monitoring system for crime prevention O 4 4
Sg%_mty Installation of security office in main entrance O 4 4
(91)0 ©  IInstallation of security office in assistant entrance and unif] o 3 3
entrance
Place children’s playgrounds at where they could be o 0 0
observed
Regular or irregular patrol of security guards* O 4 4
Subtotal - 3 - - 17(0.47) 25(0.69)
Total 4 15 19 2 2 88(0.45) 124(0.64)
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(Table 3) Composition

and application of design factors of CPTED in outside unit and boundary space

Basic Principles

Applicability

Design Factors

Space . X
(checklist) .o | Access . . . |Maintenance| Before 2000 After 2000
Territoriality control Surveillance| Activity control N(ratio) N(ratio)
Install groove for piping on the outer wall, or exposed o 3 4
piping or piping cover
Install piping outside of the building 1.5 m away from
p : o} 0 0
windows and balconies
[nstallation of CCTV on roof emergency exit, installation|
h . . : o} 1 3
of automatic unlocking equipment in case of fire
Install outdoor piping on walls without windows or o 0 0
openings
Do not install facilities in which people are able to climb|
g% ¢} 3 3
or step upon on building walls
[nstallation of special covers on gas piping (including other o 2 2
various piping)
Outside Unit  [mput outdoor piping of 10m or longer above ground level o 2 4
(13) in grooves or other structures
Plan piping of 10m or longer above ground level as o 0 0
internal exposure type
When installing piping near windows and openings, install
; o} 1 1
human body detection sensor
Installation of access control facilities (fences, etc.) on o 0 P
floors in which outdoor piping starts
[nstallation of lighting on the exterior walls of building* ] 0 0
OL“Sif{; Unit (Construction of facilities preventing intrusion on outdoor] o 2 1
ipin,
Boundary Space PP
Utilization of finishing material in bright colors for exteriol o) 3 3
walls of building*
Subtotal 11 1 - 1 17(0.33) 23(0.44)
Use different paving material or color for the pedestrian 4 4
path*
Installation of safety systems for children* ¢] 0 0
Footpath
4) [nstallation of bollard or inducing lights to induce walking* ¢} 3 4
[nstallation of benches and fountains on pedestrian roads* ¢} 4 4
Subtotal 2 1 1 - 11(0.68) (0.75)
Installation of fence that can see through 4 4
Installation of fences to control entering blind spots and 2 3
isolated spots
Fence [nstallation of signs alerting entrance prohibition or space 0 )
& for residents
Landsscape [The plants should be lifetime plants or seasonal plants, and| o 0 )
S be 1-1.5 m
[The landscaping / facilities around the public grounds and o 3 4
the park should be 1.5 m or less
Subtotal - 2 - - 9(0.45) 15(0.75)
Total 13 4 1 1 37(0.42) 50(0.56)
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(Table 4) Composition and application of design factors of CPTED in facilities and equipment
Basic Principle Applicability
Design Factors . Before After
Space (checklist) Territoriality ?;fﬁfj Surveillance | Activity Ma;gft':g]"ce 2000 | 2000
N(ratio) N(ratio)
Separate stores from the apartment complexes with o ) 4
fences/wall/landscaping
Plan to make the entrance to the store exit without crossing the ) 3
apartment
Childcare facility should be entered through the apartment complex 4 4
Children’s playground should be positioned at where the sunlight is|
o . 4 4
fine, and where natural observation is possible
Installation of CCTV in children’s playground* O 3 4
[The children’s playground’s fence should be installed at lm or less| o | 4
according to the sight of the children*
The childcare facility should be located at the center of the apartment* o 2 2
Additional Installation of CCTV in blind spot of childcare facility* O 0 0
Facilities The senior citizen center should be planned at where natural o 3 3
(17) surveillance is possible, rather than entering from the main/side exit
Install bicycle rack near the building exits O 4 4
When plants are planted at the outdoor workout facilities, regular gaps o 1 3
should be maintained to prevent places to hide and trap areas*
nstallation of bollard or inducing lights to induce walking in walkway¥ O 3 3
Linkage with children’s playground and park* O 1 3
Private yard or open space* O 4 4
Install exercise equipment in outside ©) 4 4
Children’s playground should have a loudspeaker informing dangerous o 1 1
situations*®
dscap and of playground equipment t o 0 3
prevent rusting®
Subtotal 1 2 9 3 2 39(0.58) | 53(0.78)
Mark movement direction, entrance, exit, route, and location of o 4 4
emergency bells on the automobile road, wall and ceiling
Plan to make the underground parking lot visible from the pedestrian o 4 3
road
. Install emergency bells every 25 m O 1 3
Facilities & Equipment Install car entrance blocker & surveillance system recognizing and o 1 4
observing the entering cars
Installation of lighting in entrance O 1 4
Underground [nstallation of surveillance CCTV on blind spots and parking sectiong O 0 0
Parking Lot - - - B
Y [nstallation of surveillance camera monitor on 1*floor elevator hall an
(12) o 0 0
other places
Arrange in a rule pillar and the wall O 4 4
Installation of lighting in parking area O 4 3
Installation of sunken ceiling ©) 3 3
Saving, tracking and management of visiting automobiles’ plate o 1 4
numbers through parking surveillance system*
Emergency call and location recognition system* @) 1 3
Subtotal 2 1 6 - 3 24(0.50) | 35(0.72)
Installation of bollard or inducing lights to induce walking O 4 4
nstallation of lampposts on roads of 12 m or longer, installation of| o 4 4
security lamps on roads shorter than 12 m
The lighting equipment arrangement is planned as the following.
-Singular arrangement : Roads of 15 m or shorter
-Zigzag arrangement : Road exceeding 15 m - 25 m or less o 4 4
-Arrangement facing each other : Road exceeding 25 m
FOn the curved road, singular (or strengthened) arrangement on the
Lights outer side of the curve
& The lights so that there is no blind spot 0 1
Street lamp The lighting of the pedestrian path / walking path distributes lighting 3 3
©) from the starting point to the ending point continuously and regularly|
Lampposts are to be installed regularly, and to ensure that the range] 0 0
of lighting elapses
Install movement-sensor automatic lighting in corridor and stairs 4 4
Light blocking structure or light blocking blinds are to be installed i
L . 2 4
the direction of windows or verandas
he pedestrian path lighting installs prevention methods against light 4 4
25 28
Subtotal 1 - 6 - 2 0.69) ©.17)
88 116
Total 4 3 2 3 ’ ©50 | (016)
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(Table 5) Composition and application of design factors of CPTED in passage and moving space

Basic Principles Applicability
Space Design Factos A Mai Before 2000 | After 2000
(checklist) I ccess . - aintenance| Before er 2
Territoriality control Surveillance| Activity control Niatio) N(atio)
Installation of CCTV or monitoring system in the
0 4 4
elevator hall
The manipulation gadget of elevators for 17
people or more should be installed in 2 places or 0 4 4
more
Installation of crime prevention system in elevator o] 0 0
Elevator " The clevator exit should be seen from the building 0 )
) entrance
Install CCTV of high definition 1 4
Passage
& Whether the emergency bell works and the CCTV 0 4 4
Moving should be examined often
Space
Plan elevators other than those for the purpose of 0 0 0
evacuating as view-type elevators
Subtotal - - 7 - - 13(0.46) 18(0.64)
Plan the route from the building entrance to the
elevator hall in straight route, and install 0 2 2
Corridor & movement-sensor automatic lighting
Stairs
(3) Installation of CCTV in stair hall 6] 0 2
Installing an emergency bell 0 0 0
Subtotal - - 3 - - 2(0.16) 4(0.38)
Total 10 15(0.37) 22(0.55)
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(Table 6) Composition and application of design factors of CPTED in inside and boundary space

Basic Principles Applicability
Space Design Factors ] .
(checklist) .o | Access . ... | Maintenance | Before 2000 | After 2000
Territoriality| - =" | Surveillance | Activity control Niatio) N(ratio)
Ensure that there is no newspaper or milk flap, and if
there is a flap, install equipment preventing usage as ¢} 4 4
a tool for crime
Intrusion detection system in front door* ¢} 2 1
Inside Fr/(ﬁtli?lgor Remote meter reading system in livingroom 0 0 3
Bouicdar room Installation of smart door camera with sensor applied 0 0 0
S y [Veranda to the door*
pace 0
Linkage with Wall-Pad and smart phones 0 1 4
Install blinds in the window on the veranda 0 2 3
Install fence in the window on the veranda 0 4 4
Subtotal - 3 1 - 3 13(0.46) 19(0.68)
Total - 3 1 - 3 13(0.46) 19(0.68)
2. CPTED AlZ240| Mgas o 54 AsrAao e AdHEg Awe]l glo), v ) A
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Figure 2, A apa.: Door jamb in main entrance
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Figure 4. E apa.: Unmanned delivery system

Figure 5, A apa.: One card system

4 7nd

Zanl el el Algad AEEE 2010 ol Helr=
047, o]3-9] olgtEor= 0.69% Wehstth. 53] )
2 7h Aopggko 2 Alofalet FellE o gl=s Al
I AnA EUF T, AEAE 7)Ao el
20109 o]Fe] olECA HslE Hg=E UERATh
<Table 2>. ‘oJo|=olE|E A& 4= U= $IA]ol 7]
2 AR mgk 20109 o] F E o] HFolA] Al FE|o
UA] EAAIEE, 2010 0] 52 ofgtECA = ofo]zo]
Hlo} 3l e BE Feolr ofdlolzolEE et &
T UEZ AL, @A) ] Sl wix|ste] AFAF 7HA|
7} o]Fold F Y& AFEE FAot BlEe] 2010
W Ao ofmtE A FHle= R T4 25 3l &
ZHe U wolli= AujAle] o] @3 9%l 2010 F
T WHEEEA g Algre] TRAlTlHEke} Zu| ] i
£ B A, e §F AR ofgtE s Eolriy
= P2 Y=L o] A Fel =gk 2010 o] 52
olFEA HgH o2 Al B5g Hork & 20109
T o)FolME AP ZslEnte] ofbd Qlxlle] A=

2 &-go] o]FolAaL QS & F St

2) TN 8 AT

(1) F&%+

TEFE= AT F 137 FdHo= A 3
o, g 20104 o]Ae 0.33, 2010 ©]F+= 0.44
2 5 Hd 2% Au¥er v HExE Yeht
<Table 3>. 53| ofutE2] A A] &= ofof 3h= 9
5o A, Y oA 1S m o} o] Fste] AP
o} ‘Zefude e TR e B ),
APE 10 m o Wi =EF o AL, ‘T ool =

- 508 -



ZEFUER|9| CPTED 7|

slo4 =20 B3t ol 13

e AR 20104 o) Yl o] F- ofulE R A E o]
DA = Ao s Yehth. 53] o] Fael tisir=

=2 A, 7, T8 #o] 2 Aow 79

AANE weEolol S YEo FEA Ao A3
2ol =9] oy} Heslk HiRog wrhE).

Figure 6, F apa.: Covers on gas piping

Figure 7, E apa.: Covers on gas piping
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Figure 11, F apa.: Place children’s playgrounds at
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Figure 12, F apa.: Sign about the direction of
elevator

Figure 13, E apa.: Installation of sunken
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Figure 15, F apa.:
elevator hall in straight route
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