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ABSTRACT KEYWORD

Purpose: Apartment development has been actively carried out on the slopes of large cities, which are densely ~ ZAHA| OFIHE 2|
populated areas. However, as the requirements for safety improvement continue from the outer pedestrian space of ;l -;A: i%é‘a 2
the sloped apartment complex, this study aims to investigate and evaluate the physical status of the outer pedestrian 3 ;LET £ EO
space environment in terms of safety, targeting apartment complexes on slopes. Method: The types of outer
pedestrian spaces of sloped apartment complexes to be evaluated are ‘flat and slope (common)’, ‘slope’, and ‘flat ~ Sloped Apartment Complex
and slope connection’. In order to conduct a survey on the actual conditions, a checklist was formed by ~ Outer Pedestrian Space Environment

. . . Cy s . . .. Pedestrian Safety

comprehensively analyzing domestic laws and guidelines related to the pedestrian space environment and existing Checklist
prior studies. The types of pedestrian safety in the checklist are classified into general safety, safety for the
vulnerable group, traffic safety, and crime safety. Result: As a result of investigation, in the ‘flat and slope
(common)’, street facilities were concentrated and placed so as not to impede the flow of pedestrians, creatingasafe A CCEPTANCE INFO
environment. However, some complexes need to be prevented from crime safety due to the extreme lack of  Received Feb. 12, 2025
emergency facilities. In the case of ‘slope’, rough stone blocks were used to prevent slipping, but the wide sloped  Final revision received Mar. 26, 2025
walkways lacked accompanying stairs that pedestrians can control and move safely. In the ‘flat and slope Accepted Apr. 1,2025
connection’, it was difficult to install safety handrails as a crosswalk, and the installation of dot blocks that allow the
visually impaired to indicate changes in terrain was also found to be insufficient.
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Fig. 1. Outer pedestrian area of sloped apartment complex
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Table 1. Sloped apartment complex overview

Table 1. Sloped apartment complex overview (Continued)

Completion Site area B’ APT IR Site area
year year
2009.06 23883.9
2018.02 38703.1
Households FAR /
- BCR (@
Households | **FAR / / Buildings S0
/ Buildings | BCR (%)
235.93 /
963 / 13 249.8 / 527710 23.43
21.23
Completion . *(A) Main entrance / ( ) ) Sub entrance
year Site area ** (FAR) Floor Area Ratio / (BCR) Building Coverage Ratio
Table 2. Outline of regulations on pedestrian space environment
2021.04 256912 Publication Year Title
Ministry of Guidelines for installation and
2021 . .
land maintenance of sidewalk
Households | FAR / Enforcement Rules of the Pedestrian
- D
/ Buildings | BCR (%) Ministrv of Safety and Convenience Promotion :
r.y. [Appendix 1] Structure and Standards
land, Ministry 2022 . .
of the Interior | (revision) of Pedestrian Safety and Convenience
678 / 9 239.41 / and safet Promotion Facilities & [Appendix 2]
20.68 ¥ Installation Standards for Pedestrian
Safety Passages and Safety Facilities
: Enforcement Rules of the
Completion Site area Transportation Convenience Promotion
year Act for the Transportation
.. 2021, Disadvantaged : [Appendix 1] Detailed
Mn;;rt;y of 2024 Standards on Structure and Materials
2020.06 28787.6 (revision) | of Transportation Convenience Facilities
& [Appendix 2] Structural Facility
Standards for Pedestrian Safety
Households | FAR / Facilities
/ Buildings | BCR (%)
E ©2]9] o] Bl F7to] PA|eF A FARA 7 A E o Yas
w00 | 24135 selshela, B9 A4 AARel HE B LRy E Hersta
21.22 _ oy
o &, 2 Aol A= FAMA] ofntE ©2] €] o] Z By 7t e
Complefion 7FE Slsh BAICE BAA A FEH R BVt TR RS £
yar | St lell Aol A (FE), AN B0 SH oz E AR
N H7PE Badt BAA, 121 FARTEH BARAZ dEE
wosit | 01595 Ago] FAG NS Kol 77re] BAE 9lat WAoL AAA o
2570 44 B B HY 0 UirolA] 478 Aaetich &
g2 AT E AP ZAE HIEF S & o 5711 9] 7 Al @40
Houscholds | FAR / B B2k BaRE Seleklh. 2, RS 918 BY 7 919 o]
/ Buildings | BCR (%) - - - . _ [
: o o} ¢ WA 5] A S34] B2 (Separation), 1 B 8 2
263.64 / (Width), ®ejste o] Eweto] YIS ok By 33 2o 4|
745 /9 ) _ ;
18.46 (Surface), 9452 Zotal A= o] Qli= B FHCut off), 12
3 B kol AXE ZFE A= (Street Furniture) & 2572 4

*(A) Main entrance / ( ) ) Sub entrance

** (FAR) Floor Area Ratio / (BCR) Building Coverage Ratio

I

ATk TF=AEE 0] Aol FEE AR AL A2% 388
of & 7|52 &850 Table 3.3 o] 35, B, =52, 2h, of
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Table 3. Framework for comprehensive analysis

Table 4. Pedestrian safety evaluation factors

Types of pedestrian space Type (number of Meaning
Pedestrian space Flat and Flat and evaluation item)
planning factors slope Slope slope Ensuring an environment to ensure safe
(common) connection General safety (38) movement for all pedestrians in the
Pedestrian space R pedestrian space
separation Safety for th Preventing the elderly, the disabled and
Pedestrian space width (] vuln:r;bi,e orou © ©) other vulnerable groups from dangers they
Pedestrian space surface . ° . s may face while walking
Pedestrian space cut off . Management of construction areas for
Supply . . pedestrian safety when road construction,
Convenience ° Industrial safety (0) etc. is carried out in pedestrian spaces
Green . (attachment of safety facilities, warning
Guid signs, etc.)
uide
fs;r.eet Public Facility safety (0) Safety of facilities used by pedestrians
tur
e transportation ¢ Prevention of safety accidents that may
Pedestrian Traffic safety (6) occur from means of transportation other
safety ® * ® than walking (vehicles, bicycles, etc.)
All (] Crime safety (3) Preve?ntlng crimes that may occur while
walking
_ _ Hygiene and safety management of food
= 3 Sk skl Al =
TIE, HYPM 67hA O A2 R FEstglen, & A7 e Food safety (0) and beverages provided in pedestrian spaces
F@ 2 7t= A Z ol thet ARk Q] Bk 238s17] 15 A 9
IR0 xS1=l0]
S TR, X 7912 Belahe 20| N A o]z B} ol BoHE WY B
A =2 ol5 |==3 = o] =)
S A7 GAEAE AU AAEAREE ol WO S o) gl die oraAe elshe Zolek thAlato 2 WSt
AT 10709 BACHT, FlelEakel, A A7) B T ol L e ol Al st
e L B oo B A2 B 5 Bfzto| A AT 4= Qs HEE Aot Ao,
BUAA AU B BE TN B ZNEENBINE e w parera el A mol S ol el
1 o a3 - 651 =1 RIS R o ot [ R R I =1 o [
B e T o LR TN R ST Aclolant ol 94 438 A2el5E0) W7} 950] vk o
_ _— - - - v o o= wIr YA 21, '0o= v, Tl o e,
e g RS E TEeha i Soba, WaAGH 47119] eAo] 4 8s]o] o] Hhe A2t
B2 ARG FOE R WA GRS AW DGR L e s e 6 o) LRl o
oy o1 = . - =19 O}Mq(}\] = Ul 47}Z] Ul _Q_J_E]-q- ﬂ%g L’H%—
29 379 A% P40l Ueht ol b BRRBRABPIRR  C o o emon sus og)
= FRAS) — iy ECR=)
Sheha gheksto] 27bg Aolch, ol Sof, RAFTre A%4L ’ "
sebett FAlo] @A o] AFANEYF To= THEH Ha 1t > E c} Db HEH T7F SIH Al
= ok SN2l oF & 3] HFA =0 N 7} o 4- OAI'ZI oI']II'— zI gl-.ﬁ E% -6-I_ %_I-O EEH
el &2 2t HogRp o A8 Ao A thEe Kol B3 31t L o mHoL S
A UAel B 247 AR50 5, A% A48 BrEd o ZA % BF 24
et Hef 37 198 UL Wash] Sfof AEE B 33 A
4.1, A=A B
Q4+ Table 3.3} £t}
BA7E 2 A7en A4 ue 37 84 5 A s
NELEREERNE] EE g8t BAk AAA(EE), BAA, WA} AAA 2
2 A= B3 33 A 9] b S Al=atste] Fobetaat = AR’ 3700] AL hAFO B AXA] o} E x| 9] 9|t B 27}
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P RA e ABAA, FAFOFAE I, EH, A, A4 o 89 289] 9.5 INEE A7k & 474 o =0l R o0, Tt2 s
Hd, FFQMA, AEeHd TR 2 BRdr) & A= 771t A 0|59 Ay A2 Wrlsly] o5 05 7/\]—‘?E1 9N 7HA] =
A7) 2A ] 7714 Qb ol tiet A o7t §la-& defsto] A+ 7} 222 Adstdet, Bt arEe 7k AT AR o] Ale) 24t A
A7F A R R By 37 @43 A o] Table 4.9F o] 7 2B g7} g Bt e B8-S Ea) 0%= 04, 1~30%= 1
olstict. &, ‘Ao ol = Hgztof7 obHSh o] 52 HAF A 31~70%% 24, 7T1~100%= 3489 H42 Bojstgch §7}
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Table 5. Evaluation of ‘Flat and slope (common)’ pedestrian space environment

Collector roads) & 2m ©]49] B3l 27t Z W82 22.5%, 25%,

Evaluation criteria

**APT survey score

Pedestrian space planning factor Evaluation item *Safety B| C|D
Foeilesiiban gumes s et Clearly distinguish the boundary between the road and the pedestrian T 5 3 )
space
Secure a pedestrian space of at least 1.5m on the access road G 3 3 -
Pedestrian space width Secure a pedestrian space of at least 2m on the major, local distribution, G 3 | 0
and collector roads
Boundary strip of the pedestrian space ensures no level difference with G 3 3 3
the pedestrian space surface
Pedestrian space surface Finish the pedestrian space surface with a flat material G 3 3 3
Narrow the joints between the pedestrian space’s paving finishing G 3 3 3
materials (e.g. pedestrian space blocks)
Maintain continuity along the pedestrian path G 3 3 2
The section where the pedestrian space is cut off by the entrance of the
Ptk sares e o vehicle,‘ etc., maintains continuity along the pedestrian’s passage (2
alternatives) G 3 3 2
o Elevated crosswalk
o Change in floor pattern
Uiy sl T Covers anq caps (e.g. manhole covers) should be at the same height as 3 3 3
the pedestrian space
Street trees should be pruned to a height of 2.5m from the ground 3 3 3
Green facilities Covers and caps (tree root protection frames) should be at the same G 3 3 )
height as the pedestrian space
Public Bus stops should have a pedestrian space width that allows passengers to T 3 | )
transportation facilities | wait sufficiently
Linear blocks should be installed continuously on the pedestrian space \Y 3 1 0
Braille Place dot blocks on the floor in front of the crosswalk sound signal \Y 0 3 -
blocks Install dot blocks at the boundary between the road and the pedestrian v 3 3 3
space at points where collisions with vehicles are expected
Crosswalks on major roads should have curbs lowered G 3 3 3
If it is impossible to secure a flat surface of more than 1m in width
Curb lowered . . .
due to curb lowering, lower the curb across the entire pedestrian space G 3 3 3
width
Street Lighting intensity of lighting facilities should be consistently connected G 3 3 3
furniture Lighting Lighting facilities should maintain proper road brightness G 3 3 2
Pedestrian When installing lighting facilities on crosswalks, install them in front of T 3 3 5
safety the crosswalk when viewed from the direction of the vehicle's progress
facilities CCTV Install CCTV with lighting facilities C 31313
Install safety facilities such as emergency bells to protect pedestrians c 0 0 |
Emergency |from crime
facilities In§tall safety facilities such as reflectors to protect pedestrians from c | | |
crime
Install bollards in the lowered curb area near the crosswalk to prevent T 3 ) |
Bollards car_entry
The interval between bollards should be not less than 1.5m but not more
T 3 3 3
than 2.0m
Guardrail Guardrails are- recommended to be installed as continuously as possible T 3 3 )
on the road side
All street furniture Street facilities are arranged so that they do not interfere with the flow G 3 3 3

of walking

*Safety: General safety (G) / Safety for Vulnerable group (V) / Traffic safety (T) / Crime safety (C)

**Survey score: 0% (Opoints) / 1~30% (1point) / 31~70% (2points) / 71~100% (3points) / No target for evaluation content (-)
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Table 6. ‘Flat and slope (common)’ condition

Apt | Image

The space cut off by the
vehicle entrance and exit is
separated from the road surface
by the pattern of a crosswalk
-~ and the main crosswalk has a
| lowered curb

Linear blocks are not placed to
avoid the location of sewage
manhole covers

— It reduces the continuity of
walking  for  the  visually
impaired, and if the height of
the cover is different from the
surrounding pedestrian space, it
may become an obstacle to
walking

Cover of the same block use as
the pedestrian space does not fit
into the manhole size and
shakes

(A) Apt sub entrance

(B) Elementary school

(C) Daycare center

(D) Apt parking lot entrance

To improve accessibility to
school and daycare center from
s the sub entrances, the pedestrian
space guardrail in front of the
; sub entrance was removed to
: use the opposite road without a
crosswalk — Dangerous spatial
environment where pedestrian
and vehicle paths overlap

. 0.9m reduction in walking width
due to insufficient maintenance
of planting on the ground
~_ surface and no  guardrails
S installed
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Table 7. Evaluation of ‘Slope’ pedestrian space environment

Evaluation criteria **APT survey score
Pedes' space Evaluation item *Safety | A B C D E
planning factor
Pedestrian space surface Pedestrian areas are finished with non-slip materials G 3 2 2 2 3
Install snow removal box (calcium chloride) on pedestrian space to
Utility supply prepare for situations where pedestrian spaces become narrow due to
e . . G 2 2 2 2 0
facilities heavy snowfall or snow accumulation, or where Braille blocks are
buried in snow and cannot be used
Install stairs on pedestrian space that are 2m (Including the width of
. . . G 0 3 0 - -
stairs and pedestrian space) or wider
The depth of the tread should be at least 0.28m, and the height of the 3 3
Stairs riser should be no more than 0.18m
The floor surface of the stairs should be finished flat G - 3 - 3 -
Street The floor surface of the stairs should be finished with non-slip ) )
furniture . materials
Pedestrian Install safety handrails on pedestrian spaces with a width of 2m or
ey S safety s on pedes spaces Wi width o o G 2 3 ) ) )
. more
facilities - - :
Install safety handrails at the end of pedestrian spaces on the road side G 5 ) ) 5 )
Handrail | when the width is less than 2m
In cases where pedestrian spaces are not separated, install safety
handrails selectively on building walls, fences, etc. through collecting G - - - 0 -
opinions from local residents
Braille Install dot blocks at the start and end of stairs \% - 0 - 0 -
blocks
*Safety: General safety (G) / Safety for Vulnerable group (V)
**Survey score: 0% (Opoints) / 1~30% (lpoint) / 31~70% (2points) / 71~100% (3points) / No target for evaluation content (-)
Table 8. ‘Slope’ condition
A | x | B | | | E

Image : : _
Stairs and  handrails | Snow removal box | Stairs with brick and B .
- . installed in a pedestrian | installed on the facility | stone surface finishes and Yy - anangms . convex
Anti-slip stone floor finish . . . . . blocks at even intervals
. . space of 2m or more and | side of the guardrail so | stair nosings finished | . .
material with grooves at | . . . . . diagonally, the anti-slip
. linear blocks installed | as not to interfere with | with curbstones and no . e
regular intervals . . . . effect is distributed
continuously in the | the walking width and | dot blocks placed at start . .
. . . evenly with less material
pedestrian space (right) flow and end points
Zroll AA A Ao Azt 2 Aolle HEEF ndA=z Az strip) 2 Iofl Hl¢} = 52 €€ st njndo] A2 Az
Folid ez g Aol et Q149 o & Uetiltt et nhedsor & "ark /ot 123l B~E @A) 9] dER & o
} ol AP 2Fol Ha 27 ol A502 M5l gglon], 2
3 WA ANA ddR = % Belog A4 915 $98] AER B 3 Fgol 47
oPFE d78l AR 2 ﬂ}_ BAAAPEAZHE TN g gy Ag R QAL WA EL 4 AR Bs
ol ‘2|2t AALR] AZH o gt B 7} A3b= Table 9., Table 10. o] W72 AYstot.
W gom 7 AU WA eF A ABK=6,5,5,2,4 3 ooz oX gxut By Byl g4k oyt 2k Wel g
— ‘ 3 S 1_
O TSI, T D, BT B AAT LN IAWE s c gnopaw a1ssion, 9 ek A A2 72090 A
7F ZA 35} o o] zpol= g = o
AR A A Bt kel ol asle g, elulolel 2 AA2(Ramp)E A stel B BE B
2 SERAFAASE 0400 A PAIE2 BEWAN o) pgo) erage ABSAT he o2 m oY Y He
M SR B TP ST, B S BRAR AASAAGE o) g aany R YU AR OR AN, 95 EL S
L 9] g HZ2J _
o= %‘ﬂ' ? A A 29 9 n|1iE WA A FHI B3t 02 3tk 27re] A (R Zof AT #|Q] x| P Hro] &8
B2 O =] 1A =] o A ) .
R SEE Apgetel AFol G0l NSASE RChange in .9 2 g1 o} ATl 1 olzte B2 o2 24
1 3 O o]5} AL o)
terrain) o] 2.3 oFH-S QI$H 57t AR o] UrERtTE B @] 9] 499 otk 7L} 2m u]uke] Ha) EO ol Axbx] GIAR Z E thx| o]
oy Q45 F & 2ol Y2 7t=2A 2= FAA w(Curbstone
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Table 9. Evaluation of ‘Flat and slope connection’ pedestrian space environment

Evaluation criteria

**APT survey score

Pedestf'lan Space Evaluation item *Safety | A B C D E
planning factor
Pedestrian space surface Pedestrian areas are finished with non-slip materials G 2| 2 2 0 3
In cases where a elevation or stairs are created on a walkway due to
a slope, an elevator should be installed first, and ramps, etc. should be G - - 3 - -
Convenience facilities | used to support wheelchairs or strollers
Secure a detour route in case of repairs or breakdowns of elevators, G B B 5 B B
etc
Install stairs on pedestrian space that are 2m (Including the width of G _ 9 1 5 _
stairs and pedestrian space) or wider
The depth of the tread should be at least 0.28m, and the height of the
. . G -1 3 3 3 -
Stairs riser should be no more than 0.18m
The floor surface of the stairs should be finished flat G - | 3 3 3 -
The floor surface of the stairs should be finished with non-slip G |9 2 3 B
materials
The effective width of the ramp should be 2m or more \4 - | - 1 - -
Street The slope of the ramp should be 1/12 or less \Y% - - 3 - -
furniture R When installing handrails, install horizontal handrails at the beginning v B B 1 B B
Pedestrian and end of the ramp with an extension of 0.3 m or more
safety The floor surface of the ramp should be finished flat with a non-slip v B B 3 B B
facilities material
Install safety handrails on pedestrian spaces with a width of 2m or G _ 9 1 0 _
more
Install safety handrails at the end of pedestrian spaces on the road side G 1 2 B B 1
Handrail | when the width is less than 2m
In cases where pedestrian spaces are not separated, install safety
handrails selectively on building walls, retaining walls, etc. through G - - 0 - -
collecting opinions from local residents
Braille Install dot blocks at the start and end of the stairs -1 0 3 0 -
blocks I;lstall dot blocks when there is a change in terrain, such as a steep v 0 1 1 2 2
slope

*Safety: General safety (G) / Safety for Vulnerable group (V)
**Survey score: 0% (Opoints) / 1~30% (lpoint) / 31~70% (2points) / 71~100% (3points) / No target for evaluation content (-)

Table 10.

‘Flat and slope connection’ condition

Apt | A

Image

Rough stone floor surface
finish prevents slipping
when walking

elevators, and

Stairs,
ramps are installed in the
connection area, but in

Slip-prone  materials  in

the central curbstone strip the stairs

and same appearance
the event of an elevator

between supply facilities . . unsafe

. failure, there is no detour .
and  pedestrian  space . | there is no

. route  for  wheelchair | .
height installed
users, etc

of

Non-slip is installed on
the
connecting area, but it is
to use because
handrail

Safe handle is possible
by installing handrails
installed on the retaining
wall and guardrail on the
right side

g QaRels gIeHel Awe W £91 @A 3 Aol Zagh g3k o= watstgleh. 11 A, A AR (F
(Retaining wall)of] HEZ o] A2 o] o] 5 ek AB RN & B ol A e S e e B 2 A o] mi
go] 7test 7o 2 Bog HRPIAIA AR ort. ‘AR ol A E A H o] "H A F bl A
A AR o], Ao A QAR A= PRHFAS €

4.3. ZAA| oftE A ol B F3he| dej 24 2 A9 AP WP e A9 GBS AN FRo| M ke FY

ol mE Fd 24 A2 UEhytt

B ATE A 2A ANE vhgo g, By 3718 579] ofntE E3 2 AT S AEE RS A8 B 33t /A E
Ao BT BolE G2 1o 3 A4} 71 e grRe ) 5 FAGe MAshE bl a7t At E Hid ez s
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