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Abstract This study points out a problem that the vehicle rotation area provided in a dead-end parking lot for
apartment blocks is misused as unreasonable parking places but accordingly, the edge parking spaces are rarely used
for parking. Therefore, this study aims to establish a parking design standard to improve the parking convenience and
land-use efficiency by investigating the real parking behaviors and problems identified in the study area, multiple
apartment blocks in Haeundae-gu, Busan. This study calculated two simple linear regression models for two mutually
exclusive factors, such as the parking convenience and land-use efficiency, respectively, and specified a trade-off point
that optimizes both factors. The study results found that parking convenience and land-use efficiency can be improved
by not only changing the misused vehicle rotation area to normal parking spaces depending on the usage pattern, but
also by increasing the width of the edge parking spaces from 2.3m to 2.6m. Finally, this study suggests two parking
design cases for more realistic design applications by considering the parking environment in the dead-end parking
lot for apartment blocks.

Key Words : Dead-end Parking Lot, Minimum Turning Radius, Parking Section, Regression Model, Vehicle Rotation Area
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[Table 1] Parking Space Dimension by Vehicle Type[3]

Type Width(m) Length(m)
Compacts more than 1.7 |more than 4.5
Parallel Typical more than 2.0 |more than 6.0
Parking | Residential Road with
no Boundary between | more than 2.0 |more than 5.0
Street and Sidewalk
Compacts more than 2.0 |more than 3.6
Typical more than 2.3 |more than 5.0
Others
Expanded more than 25 |more than 5.1
Handicapped more than 3.3 |more than 5.0
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[Table 2] Width of Traffic Aisle by Parking Type[3]

) Off-street Parking Area Attached
Parking Parkin
Type More than Two| o p oo e g
Entrances ca
Parallel Parking 3.3m 5.0m 3.0m
Perpendicular 60m 60m 60m
Parking
60-degree Parking 4.5m 5.5m 4.0m
45-degree Parking 3.5m 5.0m 3.5m
Cross Parking 3.5m 5.0m 3.5m
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[Fig. 1] Parking Space Dimension by Parking Type
(Unit:m)[4]

(a) Parallel Parking (b) Perpendicular Parking
(¢) 60-degree Parking (d) 45-degree Parking
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[Table 3] Change of Parking Stall Dimension[5]

Others
(mxm)

2.6%6.0
2.5%5.5

2.3x5.0

Parallel Parking
(mxm)

2.5%75
2.5%7.0
2.3%6.5
2.0%6.0

Changed Date

1971.
1988.
1990.
199.

12. 31
02. 24
12. 24
08. 05
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[Fig. 2] Parking Space Design of Dead-end Parking
(Perpendicular Parking) (Unit:m)
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[Table 4] Parking Status of Apartment Complex in Haeundae New Town[12]

No. Apartment RO oF IR0 o ps |pDR[PSR™ No. | Apartment | N0 N0 | ps [pDR| PSR [T
1 Gunyoung 1-cha 738 937 | 845 | 1.19 | 1.07 (0] 23 |Lotte Castle Master| 200 234 | 200 | 1.17 | 1.00 X
2 Gunyoung 2-cha 938 990 | 938 | 1.06 | 1.00 (0] 24 | Byucksan 1-cha 830 878 | 830 | 1.00 | 1.00 (0]
3 |Kyoungnam Sunkyung| 1358 | 1,626 |1,548| 1.20 | 1.14 (0] 25 | Byucksan 2-cha 1070 | 1,162 | 1,152] 1.09 | 1.08 (0]
4 Ig(;‘j;f\rjﬂg 655 | 650 | 670 [099|102| O | % Samsung 78 | 80 |88 |12| 15| O
5 | Kyoungdong G Plus 168 238 | 231 | 142 | 1.38 X 27 Sam]Jung Core 168 227 | 173 | 1.35 | 1.03 X
6 |Gyeongwon ProudVille| 60 65 62 | 1.08 | 1.03 X 28 Samwhan 356 420 | 402 | 1.18 | 1.13 X
7 Daedong Town 1240 | 1,300 | 1,850 | 1.05 | 1.49 X 29 Sangrock 1000 ™4 | 729 | 075 | 0.73 (0]
8 Daelim 1-cha 1424 | 1668 | 1511 1.17 | 1.06 (0] 30 Sinsung 330 320 | 330 | 097 | 1.00 (0]
9 Daelim 2-cha 682 706 | 702 | 1.04 | 1.03 X 31 Youngnam 512 591 | 512 | 115 | 1.00 (0]
10 Daelim 3-cha 477 566 | 48 | 1.19 | 1.02 (0] 32 Jugong 1-cha 420 379 | 2331090 | 055 (0]
11 Daewoo 1-cha &2 920 | 937 | 1.08 | 1.10 X 33 Jugong 2-cha 79 812 | 78 | 1.02 | 0.98 (0]
12 Daewoo 2-cha 1002 | 1,193 |1,157| 1.19 | 1.15 (6] A Jugong 4-cha 928 728 | 547 | 0.78 | 0.59 (0]
13 Daewon 452 516 | 548 | 1.14 | 1.21 (6] 3H Halla 466 506 | 482 | 1.09 | 1.03 (0]
14 Daechang 334 345 | 325 | 1.03 | 097 X 36 Hanil 662 736 | 733 | 111 | 111 X
15 Dongbu 679 &1 | 847 | 1.25 | 1.25 X 37 Hyundae 957 92 | 985 | 098 | 1.03 (0]
16 Dongsin 676 768 | 681 | 1.14 | 1.01 X R Hwamok 8% 923 | 926 | 1.03 | 1.03 (0]
17 D"““ifivﬁ’a“g?”ke 260 | 340 | 267 | 131|103 | X | 39 | Hwamok Depart | 124 | 107 | 116 | 086 | 094 | X
18 Doosan 1-cha 1422 | 1,722 | 1,465 1.21 | 1.03 X 40 | Hyosung Kolon 928 934 | 957 | 1.01 | 1.03 X
19 Doosan 2-cha 632 642 | 630 | 1.02 | 1.00 X 41 KCC Switzen 415 8%H | 861 | 216 | 2.07 X
20 Lotte 2-cha 214 179 | 249 | 083 | 1.16 X 42 LG 1848 | 1,972 [ 1,984 1.07 | 1.07 X
21 Lotte 3—cha 824 636 | 679 | 083 | 0.82 (0] 43 SK View 1721 | 1475 [1,050| 0.86 | 0.61 (0]
22 Lotte 4-cha 842 671 | 748 | 0.80 | 0.89 X Average 730 78 | 750 | 1.09 | 1.05

Note) Hh:Household, R.V'Registered Vehicle, P.S:Parking Space, P.D.R:Parking Demand Rate, P.S.R'Parking Supply Rate
PDR = No. of Registered Vehicle/No. of Household, P.S.R = Parking Space/No. of Household.
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[Table 5] Status of Turning Area in the Study Area

A \Mdth. of Spaﬁ?l Usage of Frequenc
partment S’r;g'tl&%) Sep\i]r:ytlon Turning Street |y of Use
(}Uﬁi(})]‘glg 1~30 Structure | Parking Space | Always
SK View 1~34 Structure | Parking Space | Always
Daelim 1-cha 1~20 |Line Marking | Waste Collection| Always

Note) The typical turning street and usage pattern of turning
street have been considered in spite of presence of
unlimited types in the apartment complex.
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[Fig. 3] Parking Behavior around Turning Area at the
Dead-end Parking Lot (Unit:m)
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Design of Minimum Turning
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[Table 6] Parking Convenience and Invaded Land
Area with respect to the Width of Parking Stall

Width of Parking Collision Depth Invaded Land
Stall(m) (10cm) Area(m’)
2.3 324 0.0
2.4 2714 0.8
25 224 16
26 174 24
27 124 32
28 0.74 40
2.9 0.24 43
3.0 -0.26 56

Note) One side of parking stall has been considered to calculate the
invaded land area, so the given value can be doubled for both sides.
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