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Suggestion of Improving and Estimating Parking Space Section
Considering Proper Position of Car-Stopper

ABSTRACT

The number of vehicles registered in Korea is rapidly increasing and will reach 18.26 million as of June 2011. The rapid increase of
large-size passenger cars and RVs among this number is causing damage to other vehicles when parked in currently installed parking
lots, increased civil complaints from the damage, and inconveniences to people trying to pass through parking lots as well. In particular,
the car-stoppers indiscriminately installed at the parking lots are also causing accidents and adding to parking problems, causing
economic losses. Accordingly, there should be new regulations for the amount of parking space per vehicle and for locations to install
the car-stoppers. The research has first reviewed the distribution ratio of vehicle models from home and abroad for the width and length
of the vehicles by each model, parking space per vehicle where the car-stoppers are installed and examples of changes in distribution
ratio. In addition, the amount of parking space per vehicle was calculated with consideration for various specifications by each car
model. As a result, margin width of full sized car is decreased by 18~21mm on the existing width. This is judged decreases accident of
parking lot, because length of the front of car is not deviate parking Space Section. In conclusion, presented improvement ideas for
parking plans with enhanced convenience and safety from the aspect of the drivers. Parking lot relevant businesses will also be
maximized in terms of cost and efficiency when the criteria for the structure of parking lots and their installation is established and the
improved parking plan is applied in the future.
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Table 1. Change of Parking Space Section
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‘ Introduction ‘
I

‘ Uterature Review ‘
!

| Fleld Research and Profiing |

Estimating Parking Space Section
Considering Car-Stopper

Estimating OptimumLength
Consldering Length of The Back of Car

Estimating Parking Space Sectlon
Consldering Dimenslon by each car

Estimating Parking Space Section
Considering Car-Stonper and Car Dimension

[
‘ Suggestion of Improving Parking Planning ‘

Fig. 1. Flow Chart of Research

Change of Date General Parking Parallel Parking Note
1971.12.31 2.5%6.0m 2.5%7.5m
1988. 02.29 2.5%5.5m 2.5%7.0m
1990. 12. 24 2.3%5.0m 2.3%x6.5m
2.0x6.0m . .
1995. 08. 05 2.3%5.0m (No Sidewalk, Roadway in Residential Parking Lot i(;rxghg:a“dwapped
Area 2.0x5.0m) D
2.0x6.0m Subcompact Vehicle
2004. 02. 07 2.3x5.0m (No Sidewalk, Roadway in Residential @ Gen. : 2.0x3.5m
Area 2.0x5.0m) @ Parallel : 1.7x4.5m
2007. 06. 28 2.3x5.0m 2.0%x6.0m Subcompact Vehicle Parking
N (ium.ent (Apply Flexibly within Expanded (No Sidewalk, Roadway in Residential Space Expansion
Off-Street Parking Area 2.5x5.1m, 20%) Area 2.0x5.0m) @ Gen. : 2.0x3.6m
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© Name : Car=Stopper © Model : DC101
© Quality of Material : Synthetic Rubber
© Dimension : L750xW150xH120

Change | Number Type of Parking (m) Fig. 2. Car-Stopper Dimension
of Date of EXit | Parallel | Right Angle| 60° | 45° | Crossing
1 5.0 7.6 6.0 | 5.0 5.0 Table 3. Form of Car-Stopper
1976.06.21
Above2 | 3.5 7.6 6.0 | 47 47 Classification Material Dimension (rm)
1 5.0 7.6 64 |55 5.5
1979.08.04 Above2 | 35 76 o2 1381 39 Synthetic Resin 3.4kg | L765 x H162 x H120
1 5.0 6.0 55150 5.0
1990.12.24 Above2 | 33 60 15 |35 33 Complexing Resin | L745 x W150 x H110
ove . X . . .
2007 ! Maintenance of Current Criteria Synthetic Resin L1000 x W150 x H120
~ Current | Above 2 Maintenance of Current Criteria

% Ministry of Construction& Transportation (2009) Vehicle Admin-
istration Law

L1000 x W200 x H180
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Table 4. Parking Space Section (Japan)

Subject Vehicle Length (m) Width (m)
Subcompact Vehicle 3.6 2.0
Compact car 5.0 2.3
Saloon 6.0 2.5
Small Freight Vehicle 7.7 3.0
Lorry or Bus 13.0 33

No Name of site No Name of site
E-mart,
1 Gwangcheon-dong 11 Lotte Mart, Suwan-dong
2 E-mart, 12 | Hyunjin Everville 1 Cha
Sangmu-dong

3 | Lotte Mart, Sangmu-dong | 13 Leports, Suwan-dong

4 Homeplus, 14 Songwon Furniture
Duam-dong Department Store

5 E-mart, Gyerim-dong 15 Cheomdan Lotte Mart
Homeplus, .

6 Gyerim-dong 16 | Hyundai Department Store

7 Daclim e-Pyeonhan- 17 |Shinsegye Department Store
sesang Apt.

8 Lo.tte Mart, 18 Lotte Department Store

Hwajeong-dong

Lotte Super,

9 Pungam-dong 19 E-mart, Bongseon-dong

10 Sejeong Outlet

Fig. 3. List of Survey Site
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Fig. 4. Suvey of Car-Stopper and Parking Space Section
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Table 5. List of Car-Stopper and Parking Space Section (Unit: cm)
Classification Parking Space (Double-sided) Parking Space (Single-sided)
Ins(tél;:tisjgpll;?rlsgt h Parking Space Section Ins(%gffisigpléz?sg h Parking Space Section
Site O ® Width | Length o) ® Width | Length

1 E-mart, Gwangcheon-dong 114 136 558 223 104 129 468 212
2 E-mart, Sangmu- dong 111 130 480 210 111 135 472 224
3 Lotte Mart, Sangmu- dong 104 130 493 244 94.5 117 465 228
4 Homeplus, Duam-dong 100 126 495 242 124 150 513 239
5 E-mart, Gyerim- dong 101 129 491 242 95 118 400 216
6 Homeplus, Gyerim- dong 91 117 484 212 124 150 493 214
7 Daelim e-Pyeonhansesang Apt. 110 136 487 213 120 146 498 213
8 Lotte Mart, Hwajeong-dong 133 159 486 206 150 176 514 234
9 Lotte Super, Pungam- dong 133 159 486 206 130 156 517 215
10 Sejeong Outlet 107 134 480 216 90 115 479 230
11 Lotte Mart, Suwan-dong 108 131 488 240 106 126 454 234
12 Hyunjin Everville 1 Cha 105 132 478 214 97 122 470 243
13 Leports, Suwan- dong 103 128 477 214 25 51 468 214
14 | Songwon Furniture Department Store 110 128 490 242 104 129 468 214
15 Cheomdan Lotte Mart 105 132 489 244 100 118 467 230
16 Hyundai Department Store 104 133 485 240 105 120 469 232
17 Shinsegye Department Store 113 131 556 224 104 120 475 224
18 Lotte Department Store 105 130 487 208 105 130 458 233
19 E-mart, Bongseon-dong 108 130 487 225 105 131 467 222

Mean Value 108 133 493 224 104 128 474 224

Table 6. Increase Trend of Vehicle By Year Suggestion of Improving and Estimating
Year 2002 | 2003 | 2004 | 2005 | 2006 Parking Space Section

Units (Ten thousand) | 1,395 | 1,459 | 1,493 | 1,540 | 1,590

Yearly Increase
(Unit : Thousand)

Yearly Increase (%) 8.1 4.6 2.3 3.1 32
Year 2007 | 2008 | 2009 | 2010 | 2011
Units (Ten thousand) | 1,643 | 1,679 | 1733 | 1,794 | 1,844

1,040 | 640 340 470 500

Yearly Increase

. 530 360 540 610 500
(Unit : Thousand)

Yearly Increase (%) 33 22 32 3.5 2.8

¢ National Statistical Office (2011) Monthly Statistics Reports-Car
Registration
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Field Research and Profiling

Field Research for Car-stopper Length and Parking Space Section
Dimension of The Vehicle Using Parking Lot at The Most
and 1.5ton Freight Vehicles

Estimating Optimum Lenath
Considering Length of The Back of Car

Estimating Parkina Space Section
Considering Dimension by Each Gar

Estimating Parking Space Section
Considering Car-Stopper and Gar Dimension

Suggestion of Improving Parking Planning

Fig. 5. Methodology
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Table 7. Table of Domestic and Foreign Vehicle Dimension
. . . Whole | Overall | Minimum | Length of The
Clas.s1ﬁ- Model |Manufacturer| Vehicle Name Displacement - Height Length | Width | Radius of Ba%tk of car Wheel Base
cation (cc) (mm) . (mm)
(mm) | (mm) |Gyration (m) (mm)
Full-Sized | HYUNDAI EQUUS 3,800 1,480 5,120 1,870 5.8 1,235 1,620
Full-Sized | HYUNDAI | GRANDEUR TG 3,400 1,490 4,895 1,865 5.6 1,155 1,580
Full-Sized | HYUNDAI GENESIS 3,800 1,480 4,975 1,890 5.4 1,165 1,604
Full-Sized KIA OPIRUS 3,000 1,485 5,000 1,850 5.5 1,200 1,535

g :

5 Freight KIA Bongo3 1ton 4WD 2,902 1,955 4,820 1,740 5.3 1,295 1,490

& Freight KIA Bongo3 1.5ton 2,902 1,955 | 5450 | 1,750 53 1,295 1,490

Extra Long
Freight | HYUNDAI | Porter2 Long Shaft 2,400 1,965 4,870 1,740 4.8 1,250 1,465
Freight | HYUNDAI |Porter2 Extra Long 2,400 1,965 5,195 1,740 5.2 1,250 1,465
Vehicle Dimension (Domestic)
Full-Sized AUDI A8 4,200 1,450 5,055 1,894 6.1 1,138 1,550
Full-Sized BMW 750i 4,300 1,492 5,039 1,902 5.8 1,100 1,461

. Full-Sized | CADILLAC DTS 4,600 1,465 5,275 1,900 52 1,100 1,732

Q :

%’ Full-Sized | JAGUAR XJ3.0 3,000 1,450 5,090 2,108 5.48 1,138 1,559
Full-Sized | MERCEDES E280 3,000 1,450 4,820 1,820 6.05 1,100 1,569
Full-Sized | VOLVO S80 2,400 1,493 4,851 1,861 5.9 1,000 1,585

Vehicle Dimension (Foreign)

Fig. 6. Accident Cases Caused by Car-Stopper While Parked
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Fig.
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7. Examples of Violation of Parking Space Section by Increased
Vehicle's Dimension
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Fig. 10. Improper Case of Car-Stopper Installation Place
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Fig. 11. Estimating Safety Distance Considering Vehicle Wheel
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Table 8. Optimum Length of Car-Stopper by Type of Vehicle

(Unit: mm)
) Mean Value of Car-Stopper
Clas.51ﬁ Length of | Installation Place based on Field
;cation The Back Research Result Improve-
ment
Type of Car Parking Parking
(Double-Sided) | (SIngle-Sided)
Compact 775 875
Mid-size 1,155 1,255
1,080 1,040 —
Full-Sized 1,235 1,335
Freight 1,295 1,395

% Using the biggest dimension by each vehicle model

Table 9. Parking Space Section by Type of Vehicle Considering
Improved Car-Stopper

(Unit: m)
Classtlifz)?;l Overall | Whole Paﬂ;lenc%iiﬁace Improvement
N idth | Length
Type Wide engt (Current Law)

Compact 1,450 3,825 2.1X4.0
Midsize 1,775 4,895 2.4X5.0

- 23X50
Full-Sized 1,870 5,160 2.5X53
Freight 1,820 5,145 2.5X52
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Fig. 12. Example of Improved Car-Stopper
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Table 10. Effect due to Improved Parking Space Section (Unit: mm)
Name Con-dition Whole Length Overall Width Rear Overhang | Margin Width Demand Note
@ 4910 1580 1155 140 50
Gran-deur
@ 4910 1580 1155 119.3 29 Decreased by 21mm
@ 5145 1820 1295 0 145
Bongo3
@ 5145 1820 1295 0 145
@ 5160 1620 1235 60 220
Equus
@ 5160 1620 1235 42 202 Decreased by 18mm
. @ 5000 1585 1200 95 95
Opirus
@ 5000 1585 1200 74 74 Decreased by 21mm
. @ 5123 1603 1205 90 303
Chairman
@ 5123 1603 1205 71 284 Decreased by 19mm
(D Separation Distance : 1295mm
@ 8.96-degree Revolution of Car-Stopper
71 ol FRpRITIS AN S g Ho R wekEr) i I
Thee FARIITE o TR $15] 71E ot £ Gl :
AR WA FTRES QXIS B]al - F243581e] Table 1097 AAISH
Table 107} o] H]a - 2415 23}, Uja 58)e] off%o] k
[ e
JERT 18~21mm % 7H4dk 2o veit): ol 2Fde] g < .
ShRIZo]7} FARTEE oA gho v S Alas )
BN 5 & ZoR PeEr
4.4.2 B0 wE —,—XI‘-'—l'Tl & TLEEIRE KA Fig. 13. Example of Parking Line
o) mfeh 7S T 5 SIwS TR} Po] TR
& AANsFITE WA _,—x%;qq} ZFaF A S5 BAE QIR|5k, Table 11. Optimum Length of Parking Line
- - - o (Unit: mm)
N S AT & A2 FEUY B 43S P
Classifica
1 = X ek 2= 3
& 287} o Bt Akde] Sl FAMES 7P A 2| -tion Contzflct Colour | Line Width | Line Length
U2 §eXe] 28 AAETh Type Location
Aol F71e 2l HEe] Hugks o83} Elolole] X4ret Compact 325 Yellow 245 1,300
A5 Ag319lom, SXFa) A FREN ] A= $x|gt Midsize 490 Blue 245 1,600
5 Q2 FERe] ShlF HEHe] BojAFE] AXo g T7) Full-Sized 510 Ree 245 1,800
3tk o] w f5XMe] Fr)E AR £ Q1AM YE Freight 610 Green 245 1,700

sl FRAERE A9t FEe U] 1/32 AASTh

FAS] F7P Eolole] HUhES] 245mim & Hg510] A%
o] ks FAKt o JE= B8kt Fig. 133} Table 112
v )9 AAEE e Aol

4.4.3 JNMEl FXPAIE] B FIA|
B Aolrls A2 B3lo] 7est A FEdos HeRt
7 SH7) v8/8-82Q S B efs)e], Table 129} 2]
H] - BA5ke] A8 AR AT

Table 12. Final Improvement of Parking Space Section

(Unit: mm)
Class1ﬁFa— Overall Whole Primary Final
tion Width Length | Improvement | Improvement
Type p p

Compact 1,450 3,825 4.0x2.1 43x23
Midsize 1,580 4,910 5.0x24 48x%x24
Full-Sized 1,620 5,180 53x25 52x25
Freight 1,820 5,145 52x%25 5.0x%x2.5
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Fig. 14. Example of Final Improvement of Parking Planning
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