KIEAE Journal, Vol. 26, No. 1, Feb. 2026, pp.133-140.

'i) Check for updates

KIEAE Journal

Korea Institute of Ecological Architecture and Environment

Y FAYO| F3t TEM SIU MEf 24 U 98t 3]

2 O
=2 T

|
o

Cho| 22437 A

o

Parking Space Line Violations and Unit Parking Space Planning in Older Parking Facilities

R
Kyung I1 Chin*

* Main author, Professor, Dept. of Architectural Engineering Hanbat National Univ., South Korea (classic9@hanbat.ac.kr)

ABSTRACT

KEYWORD

Purpose: This study investigates the current parking conditions in older parking lots that do not meet modern ~ 7&7#4 F2t&

standards, aiming to identify prevalent issues and propose effective alternatives to optimize parking space
utilization. Methods: The research was conducted in two phases: a status survey and a brainstorming-based policy
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inquiry. First, 84 parking lots constructed prior to the 2018 amendment of the Enforcement Rule of the Parking Lot parking Lot with Old Standards

Act were randomly selected. A total of 11,529 parking stalls were surveyed to analyze parking violations. Second,  Parking Line Violation
brainstorming sessions were held with parking lot users to derive practical countermeasures and improvement plans ~ Parking Layout Design

for older facilities. Results: The survey revealed frequent lateral line violations, where vehicles occupied multiple

stalls, making it difficult for adjacent cars to park. Additionally, numerous instances of forward protrusion were

observed, obstructing the movement of vehicles in opposite aisles. To address these issues, proposed improvements A CCEPTANCE INFO
included the installation of physical bollards and the adoption of block-based parking lines. The results suggest that  Received Feb. 5, 2026

rectifying these parking behaviors could potentially increase available parking capacity by approximately up to  Final revision received Feb. 10, 2026

14.3% without physical expansion.
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Table 1. Regulation of vehicle size by law

Compact | Compact Sub-
(mini) (standard) | compact
Length <3.6m <3.6m <4.7m Exceeds >4.7m
Width <1.5m <1.6m <1.7m small >1.7m
Height <2.0m <2.0m <2.0m standard >2.0m

Category Midsize Large

Table 2. Vehicle size by category

Vehicle class Best selling model Car width
Small Ray, Casper, Accent approx. 1.65~1.72m
Medium Avante, Sonata, K5 approx. 1.78 ~ 1.83m
Large Granduer, K8, G80 approx. 1.88 ~1.92m

Table 3. Width for opening both side doors by vehicle class

Vehicle class Subcompact Mid-size Large
Typical vehicle width |approx. 1.70m |approx. 1.80m | approx. 1.90m

(excluding side mirrors) 57" 6'-0" 6'-4"

Recommended door 0.60m 0.65m 0.70m

clearance (one side)
Total required width for
one side door open

approx. 2.30m |approx. 2.45m| approx. 2.60m

Total required width for
both doors open

approx. 2.90m |approx. 3.10m| approx. 3.30m
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Table 4. Comparative parking standards of 3 countries

Table 5. Overview of the surveyed parking space

Category JIS (Japan) DIN (Germany) | KR (Reference) Category No. of parking-lot Ratio
0,
Standard 2.5mx5.0m 2.5mx5.0m 2.5mx5.0m Standard 10,343 20.9%
parking slot Compact 40 0.4%
Stopper Approx. Approx. Approx. Extended 584 51%
clearance 09m~ 1.1m 1.0m~ 1.2m 09m~ 1.2m Accessible 406 3.6%
S} A] Holo] Z2FLE A ol AEt B8 &3 U] 7] o] et o Table 6. Sideline violation total ratio of parking lot
ey = = — - — - No. of vehicles Ratio (occupied only)
A 0] = o A o] (@) Z71= 2k o
4 Sl T%X}_%L 2P B¢ 3 FAE AT A o Empty Space 3.076 0.0%
254 Ao gh5o] Fatstojof T2} 84 Qtofl A abo] 22 of Side-line violation 1,191 14.3%
W7 93 b 4 ek AR AR el 2ol 14 o Proper parking 1137 85.6%
1 — = Off-space parkin, 14 0.2%
of £0] AL wf Fo] FAT AL Yol HE AT hed PP :
ol FAHA Qtoll At Bt £ A7t oF dojitr] o 4 Table 7. Front-line violation total ratio of parking lot
Aolgt gt &= e}, T3, ApegF AT A4S uf Fap4A o A got No. of vehicles Ratio (occupied only)
A greo] AT 42 9 A9olng @A ow 18 Empty space 3076 0.0%
AFANE 9L fonR B4 e 1ol 2 4 Uk &, fronctne viouton ¥ Sor
) ] i Proper parking 7,486 89.7%
F2F 33 A Aol FEsirtal & & Qi Off-space parking 14 0.2%
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Table 8. Violation case & ratio by category of vehicle class Table 10. Violation ratio of parking in general size parking Lot
Large Middle Small Compact Truck Bike No. of | Side line | Protruding Both Proper
1,228 4,699 1,559 762 80 1 Category | vehicles | violation | parking | violations | parking
14.7% 56.4% 18.7% 9.1% 1.0% 0.0% A) B) © D) (L))
Compact 695 101 54 26 566
Table 9. Violation ratio of parking car (9.1%) (14.5%) (7.8%) (3.7%) (81.4%)
No. of | Side b Protradim = Pro Subcompact | 1,457 170 88 8 1,207
Cate ;’“ ;’ : :’ﬁ“‘e truding | l"ﬁ per car (19.1%) | (11.7%) | 6.0%) | (0.5%) | (82.8%)
gory | Ve A" s V“’; on | parking | vio i)"“s parking Midsize | 4,282 584 376 100 3422
@) (®) © (D) ®) car (56.2%) | (13.6%) | (88%) | (23%) | (79.9%)
Compact 107 55 26 626 -
762 140 | 29 | o4 | @ Full-size 1,119 250 237 55 687
el (G 27 27 L) car (147%) | @23%) | (212%) | “9%) | (61.4%)
Subcompact 1559 179 98 11 1,293 Light = 16 36 10 3
ca (15%) | (63%) | ©7%) | (§29%) truck (1.0%) | (21.9%) | (493%) | (13.7%) | (42.5%)
Midsize 1699 618 389 103 3,795 I00%=A—BCDIE
car ’ (132%) | (83%) | (22%) | (80.8%) °
Full-size 1208 266 260 62 764 Table 11 Violati , pine in wide-sivle varkine L
o 5 (21.7%) (21.2%) (5.0%) (62.2%) able . Violation ratio of parking in wide-style parking lot
Light 20 20 38 12 34 No. of | Side line | Protruding Both Proper
truck (25.0%) | (47.5%) | (15.0%) (42.5%) Category vehicles | violation | parking | violations | parking
100%=A=B+C-D+E A) ®B) © @) (L)
Compact 37 1 0 0 36
- . B . car (7.1%) Q7% | (00%) | (00%) | (97.3%)
FAARA Q15 o ZHA Q1ekat oF 2pA Qiwho &2 e 2o Subcompact| 46 5 ] 1 m
37]”@ 9]t H]-go] o' 7] FAIste] Bttt Ahgre A2t 4234, car (88%) | (10.9%) | 22%) | (2%) | (89.1%)
S}, @At 58 Ltokal A AF F Ql6h ol i-5 H& UEh] S 341 2 8 0 310
o 3 ) L car (655%) | (6.7%) | (23%) | (0.0%) | (90.9%)
ME]' Table 9. — T ]’H ]’ 94 “76:%’%} ?ji “T‘X]'ﬁ '(H‘ﬂ'% 5]'0% "ZI‘Z]'?_]' Full-size 93 11 21 6 67
H|-&-0] ATHE Yehd oo}, AitE HH Xjgke] 37)7F AZ¢F 2p car (17.9%) | (11.8%) | (22.6%) | (6.5%) | (72.0%)
AL ohtsle Ao L Z715ke B 2 o)t} & Azpo] Ao W Light 4 2 0 0 2
= H i == At - I, 37l 355 truck 0.8%) | (50.0%) | (0.0%) | (0.0%) | (50.0%)
H APt SR =2 A S A48 Hol=t] 2] 7] 100%=A=B+C-D+E
gho 2 b tha 0]9] 0] AdtE K ]Itk Hab= 2pke] 2717} 2ot
A F2Eg7tel dugt ol 28tal A fiulshs 97t & W o] 2 U A AS A& A A 1he] THA o] thA YUY 6HA
FAE FRAR =2 Wollow], tFARe] g FAHA 1Nt H] A4gk 4 9l oj7doltt, B o] iakel | 1A o] el wHEof
&0] 21.7%E 5t F 1t HI&= 24 9he she A0 2 depytt. T5 ALY A= DR Y] 2717 @A Eo 2R Et ofy et
@2k 75 Bt Fo] 27 mhzofl APl 9 FAkshs o] tha o] 9= AT wolA Fato| o} -go] tha Alstet 84 9l
ol#lgo] Q& A0 & Hol7|= sht FPte] vt F245] Z7tst t}, 2018y o] doll= Y Fapgolt A2t AAR 2} £&
= 2& & o @Al gt tigo] misid Wart glo] Hilrk AL o g AeFo]| 2} Bo] 22 Yr ol got Fol7t W
FA A R0 SEHA FASE B¢ A HdAte] 397t 3t o] @Alolt, o]t T o A Ante s} s FxAo] 4t
7 B2 21.2%= 940 A9 gl KISt dojut= = z}aFo] 24 9Jut v]&-& BAsHAT,
A& etk iy at & 32 9 A S F IHEE 55 74
7} o]20)2)= Ao g Kol FP2} 8.3%, 2BA7}6.3%E 2} 1) oty FAE 3 39 FAE 9] Bl
9] 2717k %245 Sl Aol Bolut AR A9k 27 SR B FAEA £ by wo R AL HEH
R oA WL 72%2 AeFe] A7) 71 AR 9t v &L A =] ¢tk Table 5.0 Wepd viet Zo] 440 F7 & 4
Zg 9} 2@ 210] Ato] HE & bt AFE o\ 48 45 Rl gy ZdiH 90%°] sigst7] Wzoz 2l
A FF WA 5 A=, ol VR o FAFE Y R 24 g} =R 8Ae ZRTgh S 584mHo A
o Hlste] Ajape] dolot Fol F A b gon YA FAp  1LAISA F5.1%ef wfaie] oS AH FAE F vk o
THsgt AL 4) 59,2 AFs] Wb #9= 221 ouke =3} R FAEE 7hE A AT, £ ] 27171 20184 A E 7] o]
eF Z 05%7}F Qutetel Al B2 22} AA] 47.5%L) H] o] AF2=o] 9] FHQl SAPL Ao R st omE o] gA| LY FapAe]
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Table 12. Violation ratio of parking in handicap

Table 14. Parking Line Violation Ratio by Ownership

No. of Side line | Protruding Both Proper . .| Compact|Subcomp| Midsize | Large Light
Category | vehicles | violation | parking | violations | parking Violation | Ownership car act car car car truck
(A) (B) ©) (D) ) Side Line | Apartment | 24.6% | 11.8% [ 189% [ 17.1% | 24.0%
Compact | 13 (10.0%)] 1 (7.7%) ; ; 12 (92.3%) 166 HNC T piblic | 9.3% | 114% | 11.8% | 22.6% | 25.5%
Subcompact| 42 (32.3%) - - - 42 (100%) Overhang | Apartment | 17.4% | 57% | 11.1% | 24.5% | 280%
Midsize |60 (46.2%)|7 (11.7%) | 2 (3.3%) | 2 (3.3%) |53 (88.3%) U Tpblic | 27% | 64% | 7.6% | 20.5% | 56.4%
Full size |14 (10.8%) |4 (28.6%) | 1 (7.1%) - 9 (64.3%) oy | Apartment | 10.6% | 0.0% | 48% | 10.2% | 120%
Light truck | 1 (0.8%) - - - 1 (100%) © Public | 02% | 0.8% | 1.6% | 40% | 164%
100%=a=b+c-d+e Proper | Apartment | 68.6% | 82.4% | 74.8% | 68.5% | 60.0%
Parking | Public | 88.2% | 83.0% | 82.1% | 60.9% | 34.5%
Table 13. Parking Line Violation Ratio by Season
R Compact| Subcomp | Midsize | Large Light X A7 mR=IIAo] EXS HAS Aol ol E 2 olulE
Violation | Season car | act car | car car P 2 AR A 333G EAS B Zlo] of B2 ofntE
Side Lin | Summer | 8.8% [ 11.6% [ 11.5% | 23.7% | 27.3% Astaptol A o] Q1RE Hl&o] Arpargt £ 4= glo] Helrt,
1€ M Winter | 21.6% | 11.4% | 163% | 169% | 14.3%
Overhang | Summer | 29% [ 81% | 6.6% | 15.6% | 409% 3.6. AWzate} WPzate] BAA
Winter | 13.5% | 44% | 11.5% | 34.5% | 78.6%
— Summer | 0.2% 1.1% 19% | 35% | 16.7% ety o 2 A7t Fapg o= 52 FAE st 9ok, FapAte] &
Winter | 8.1% | 03% | 2.8% | 88% | 7.1% = N AL =2l .
750_7@%1 —0700/\—1?12 9_—]'%?_0 ,Zio
Proper | Summer | 88.5% | 814% | 83.7% | 64.2% | 48.5% ] }j i aTi_E U HEH 1 § :Oil - L]ia}_ t ;j
Parking | Winter | 72.9% | 84.5% | 75.0% | 57.5% | 14.3% U H] ot Apgo] FaElo] 5ol 4 9l W SR 94N
< B 4 gle YHZF 2 a5y wioloh | o] R A}
Lyt o WSk SN S g FAL wigo] 3 2O NS HAFARL AT bm2 3 510} HhFEl 6m
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Fig. 3. Parking block line Fig. 4. Center block
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Fig. 6. Parking trench
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