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ABSTRACT

As the importance of ‘bike revitalization’ has been emphasized in our society, many cities around the world put enormous efforts to
create a bike-oriented transportation system. None the less, the results were not much productive and effective. In this study, to decide
the location and number of the bike-parking facilities, the heuristic P-median algorithm has been applied with and without budget
constraints. A test network with 30 candidate locations (centroids) were employed. The results show that the optimum number of bike
parking lots with and without the budget limits are 9 and 20, respectively. Since the optimum locations determined in this study were
congruous with the actual bike parking lots with high utilization rates, it is expected that the proposed methods can be applied for
determining the optimum locations of the bike parking facilities elsewhere. Some limitations and future research agenda have also been
discussed.
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Table 1. Standard of Trip Purpose According to the Destination of
Bicycle-Trip

P-Median 4318]3S

Destination Trip Purpose

Subway / Train station

Business use/
Non-Business use

Bus stop

Apartment-House
(living accommodation)

Public office
Company (office facility)

Business use
Elementary-Middle-High school

University

Discount store-Department store
(commercial facility)

Culture center / Lyceum

Hospital (medical facility)

Library Non-Business use

Community institution

Park / Square

Stream / Amusement park

Table 2. The Value of Time for Trip Purpose

Trip Purbose Time Value
p Fup (won/person - time)
Business use 18,626
Non-Business use 4,885
Average(business/
1
Non-business) 5,183
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Fig. 2. Algorithm Flow Chart for Positioning of Bike-Parking Lot on
Condition of Budget Constraint
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18 | Public office 1 400 5 95,663 o2 Mgt Ayoln, A YAFLS A FAPEE °] 5
19 Public office 2 6,000 77 1,434,947
20 | Public office 3 2,000 26 478,316 Table 4. The Result From Heuristic Snalysis for Optimal Number of
21 Lyceum 1 600 21 104,585 Bicycle Parking Lot
22 Lyceum 2 500 18 87,154 A number of Walking .
. . . Installation
23 Church 400 11 53,817 Bike-Parking | Generalization Cost(won) Total Cost(won)
24 Park 1 2,000 55 269,083 Lots Cost(won)
1 6,782,706 200,000 6,982,706
25 Park 2 1,500 41 201,813 - : . :
26 Hospital 5,000 04 313,617 8 1,568,873 1,600,000 3,168,873
27 Library 8,000 103 501,787 9 1,283,943 1,800,000 3,083,943
28 .COIF]ml.Jnlty 2300 30 144,264 10 1,148,211 2,000,000 3,148,211
institution 1
29 | Community 2,300 30 144,264
institution 2
C -
30 mzinlt‘:l’t‘:;‘r‘ltg 1,300 17 81,540 1) UakgE] (http://www.g2b.go.kr/)olx 2FAA B 714S

Harste] AgeHd=
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Table 5. An Analysis Result of Walking-Generalize Cost for Bicycle
Parking Lots

P-Median 4318]3S

ol g3t APAAZENY YA AH

Identical e ’Ef
ID Origin Destination area of The least Parkmg lots |
. expense | Selection i
influences 1
. - 2 22
1 Residence(single) 1 7,512 X 7
2 Residence(coalition) 1 72,639 X /"J
Residence
3 (apartment 1) 2 43,024 X ._
Residence 2 -
4 (apartment 2) 2 46215 X : L;éiiﬂd:'hi'%é‘"“k i
Residence -“"n,. & Bixeparking Lote (9 points)
5 (apartment 3) 2 77,641 X
p Subway 1 3 19.436 o Fig. 5. Result for Positioning 9 Bicycle-Parking Lots
7 Subway 2 4 25,915 (¢}
8 Bus stop 1 5 116,618 X 4.2.2 OjARIRKO| Sl AR
9 Bus stop 2 5 6,479 0 FREAIE WA AR AR 2 Tl B AR
10 Bus stop 3 4 33,690 X = sl YHE 2= B ZEiyin) 1884 uE
11 Elementary school 6 17,690 ¢} % FFH W 284)9] 90% oS E3AFIChE AAA FFE
12 Middle school 1 7 14,741 O ZH53) Itk 7skelon, FEl2~Ed HhS o]8-5)e]
13 Middle school 2 1 14,741 (6] ARA FFEe] A X )4l & 8-S BAI3E AR Table
14 High school 8 15,478 O 63} 2}
15 Department store 2 29,898 X
16 Discount store 1 2 40,363 X
- Table 6. The Result From Heuristic Analysis for Optimal Number of
17 Discount store 2 3 89,694 X Bicycle Parking Lot
18 Public office 1 4 26,573 X -
- A number of Walking Installation
19 Public office 2 S 19,930 o Bike Parking| Generalization Cost(won) Total Cost(won)
20 Public office 3 [§ 139,509 X Lots Cost(won) e
21 Lyceum 1 7 26,146 X 1 6,782,706 1 33
22 Lyceum 2 4 30,262 X
23 Church 1 10,464 X 19 378,069 25 83.3
24 Park 1 2 43,427 X 20 342,755 27 90.0
25 Park 2 5 75,680 X 21 322,827 27 90.0
26 Hospital 7 117,606 X
27 Library > pd L X AR FAY G ] aS) 0% ol EepAE
29 | Community fnst%tut?onZ 3 22,040 X A APl Tiste] Ba) elekslae] Ha vla AL
30 | Community institution 3 3 14,723 X

Note 1) When the figures in bike-parking lots influence area are same, it
means they use the same place.

Note 2) The bike-parking lot that doesn’t mark on table is located among
the No.5, 15 and 24 network roads
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Fig. 6. Result for Positioning 20 Bicycle Parking Lots
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Table 7. An Analysis Result of Walking-Generalize Cost for Bicycle

Parking Lots

Inclusion
0| Chtion |l ] e Pt
Area

! }};’f[‘l‘é‘fg)c)e 6628 | 4419 | X X

2 &Zﬁ;ﬂgﬁ;‘; 4273 | 42729 | O o

3 (;;zftiffe‘:ﬁe]) 17,469 | 24956 | O X

4 (a];;i[ir‘jfe‘;ﬁez) 2311 | 23,108 | O 0

5 (afgzjtii‘g‘f&) 6470 | 64701 | O 0

6 Subway 1 19,436 | 194,363| O 0

7 Subway 2 25,915 |259,150| O 0

8 Bus stop 1 6,479 | 64,788 o) 0

9 Busstop2 | 29,154 | 32,394 o) X

10 | Busstop3 2,592 | 25915 o) 0

11 |Elementary school| 17,690 | 176,897 (@) (0]

12 | Middle school 1 | 14,741 |147414| O 0

13 | Middle school 2 | 14,741 |147414| O 0

14 | Highschool | 15478 |154,785| O 0

15 | Department store | 22,424 | 37,373 O X

16 | Discount store 1 7,475 | 37,373 O (6]

17 | Discount store2 | 5,606 | 56,059 O (6]

18 | Publicoffice 1 | 11,958 | 13,287 o) X

19 | Publicoffice2 | 19,930 |199,298| O 0

20 | Publicoffice3 | 6,643 | 66,433 o) 0

21 Lyceum 1 11,621 | 14,526 (0] X

22 Lyceum 2 10,894 | 12,105 (0] X

23 Church 10,464 | 7475 X X

24 Park 1 3,737 | 37,373 o) 0

25 Park 2 2,803 | 28,030 0 0

26 Hospital 4356 | 43,558 o) 0

27 Library 6,969 | 69,693 0 0

28 El‘;:“n{ﬂ‘llgf{ 2,004 | 20,037 0 0

29 | Community 20037 | 20037 | O X

30 Eggﬁ:‘(‘;‘g 12,458 | 11,325 X X
g AARE-S Hastehe BARE WEAE e Tehke
YEES, kAo e Aol HaEe dukshig-s
FHaslslal IHEAIE ST dlE Feke daElEs
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