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ABSTRACT

Recently, many major highway constructions had completed, it
appears highway transportation system play more important role in
Taiwan area for now. However, the government doesn’t yet make
clear and specific plans for the topic that integrate between
transportation systems. It leads lower transportation effect and no
efficiency. Thus, how to plan and design optimal scale of highway
transfer terminals that according to different environments and
modes are urgent and important research issues.

Highway transfer terminals must have enough relative scale to
meet different operation environment. That will promote highway
transportation system to reach real-time and door-to-door goal. This
research determines the optimal scale model which base on singular
transfer terminal that fixed location and area, and propose the
relevant operation service strategies. Theoretically, this research
considers Mathematical Programming method, Analytic
Mathematical Model, and Numerical Analysis Method as major
research approaches. In other words, the content includes
constructing the optimal scale model, planning and designing the
highway transfer terminal, and addressing a case study to explain
the feasibility on real world etc.

While the constructions of major highway had completed, the
transportation solution should be demand management instead of
supply creation. Furthermore, it can meet Green Transportation,
Promote Public Transportation Development, and Sustainable
Transport goal.

Keywords Transfer Terminal, Optimal Scale, Highway Operation
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3.2

Regulated Time Homogeneous
Space Heterogeneous
2n 1
3.1

O-D pair
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3.3

3.3.1
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Holroyd 1967
System Design
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3.1
MinATC= + +

Min ATC = (AFC,, + AFC, + AFC; )+(AWC, + AWC, )+ (ASC +AEC)...

3.4.1
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n_2n+l 2| n_2n+l 2
AFC, =6> > 49> Z e, 3.2
i=l j=n+2 1hj i=l j=n+2 th
2. AFC;
n+1
n+1 1 ntl n+l j
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2n+1 2|_
AFC, ez + N o A e e 3.3
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1
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AFC, =0, . 3.4
F - 2 V2Hf ------------------------------------------------------------ .
3.4.2
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3.6

3.3
33

3.4

3.6.1

Stepl n

Step2

3.6.2

Stepl n 1
Step2
Step3
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3.7

3.7.1
3.5
3.4 B
©
®
® ;
©
G
3.5
3.3 5
/
1 A B 168.7 0 99 100 199 41
2 A E 168.7 181.3 7 8 15 214
3 A C 168.7 60 8 4 12 194
4 A D 168.7 89.6 33 40 73 83
5 A F 168.7 182.2 108 107 215 57
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3.4

300 B 0.5
a]
150 Vi 75
as
25 25
b] VZ
10 200
b,
Sy 22 400
22 100
S,
850 200
0
370 0.5
0, p
u 83 15
18 5] 217
Ujz 217
3.7.2
I.
81,131 /
3.5 3.6 3.5
2.
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B 1 1

104,491 / 3.6
4 2 3
4 5 2 3
93,544
/ 104,491 /
10,947 / 3.7
2
4 5 1 5
106,892 / 93,544
/ 13,348 /
5 3.8
108,322 /
93,544 / 11,655 / 3.9
1 2 3 4
80,089 /
93,544 / 81,131
/ 1,043 /
3.10
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3.5 5

1 5,620 1,309 7,309 7,383 | 21,621

2 2,222 0 2,711 3,099 8,032

3 1,607 0 2,800 1,400 5,807

4 4,212 0 4,978 6,033 | 15,222

5 8,424 0 11,064 10,961 | 30,449
81,131

35,000
30,000
25,000
20,000
15,000
10,000

5,000

3.6
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3.6

1 A B 13 17,381 2,363 --- 1,182 | 1,194 909 1,818 24,847

B 13 1,763 - 1,194 --- - 455 909 4,320
29,166
104,491

3.7

1 A B 12 19,815 | 2,073 --- 1,194 | 1,047 1,036 2,073 27,237

2 B E 154 1,599 147 | 2,230 | 1,951 168 78 156 6,329

3 B C 99 823 168 717 1,434 84 121 242 3,589

B 13 1,763 --- 1,194 --- - 455 909 4,320
41,474
93,544
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3.8

1 A B 6 38,586 1,064 - 1,182 | 538 2,018 4,036 47,424
2 B E 154 1,599 75 2,230 | 1,951 86 78 156 6,176
3 B C 99 823 86 717 1,434 43 121 242 3,467
5 B F 12 20,274 1,161 | 2,365 | 2,387 | 1,150 982 1,964 30,283
B 13 1,763 -—- 1,194 --- --- 455 909 4,320
91,670
106,892
3.9 1
1 A B 5 45,017 912 --- 1,182 | 461 2,355 4,709 54636
2 B E 154 1,599 65 2,230 | 1,951 74 78 156 6153
3 B C 99 823 74 717 1,434 37 121 242 3,448
4 B D 33 3,693 304 2,387 | 1,969 | 369 364 728 9,813
5 B F 12 20,274 995 2,365 | 2,387 | 986 982 1,964 29,952
B 13 1,763 - 1,194 - --- 455 909 4,320
108,322
108,322
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3.10 2

1 A B 9 26,419 1,555 --- 1,182 | 785 1,382 2,764 34,086

2 B E 154 1,599 110 2,230 | 1,951 126 78 156 6,250

3 B C 99 823 126 717 1,434 63 121 242 3,526

4 B D 33 3,693 518 2,387 | 1,969 | 628 364 727 10,287

B 13 1,763 --- 1,194 --- --- 455 909 4,320
58,468
80,089
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3.7.3
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3.11 3.7
3.8
3.11
( 5)
1 5,807 | 24,847 27,237 47,424 54636
2 8,032 6,329 6,176 6153
3 15,222 3,589 3,467 3,448
4 30,449 9,813
5 21,621 30,283 29,952
0 4,320 4,320 4,320 4,320
0 29,166 41,474 91,670 108,322
75,325 52,070 15,222 0
81,131 | 104,491° | 93,544 106,892 108,322
0 23,360 | -12,413 225,761 27,191
10,947 22,401 23,831
) )
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60,000
40,000
20,000
0

3.7

120000
100000
80000
60000
40000
20000
0

3.8
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3.12

1 2 3 4 5
41 214 | 194 83 57 0
9 154 99 33 57 13

5,620 | 2,222 | 1,607 | 4,212 | 8,424 | 0 |22,085

26,419 | 1,599 | 823 | 3,693 | 8,424 | 0 | 40,958

1,309 | 0 0 0 0 0 1,309
0 0 0 0 0 1,763 | 1,763
14,692 | 5,810 | 4,200 | 11,011 | 22,025| 0 | 57,738
1,555 | 2,340 | 843 | 2,905 |22,025 | 1,194 | 30,862
0 0 0 0 0 0 0
1,967 | 2,077 | 1,497 | 2,597 0 0 | 8138
0 0 0 0 0 0 0
1,382 | 78 121 364 0 455 | 2,400
0 0 0 0 0 0 0

2,764 | 156 | 242 727 0 909 | 4,798

5,807 | 8,032 | 15,222 | 30,449 | 21,621 | 0 | 81,131

34,086 | 6,250 | 3,526 | 10,287 | 21,621 | 4,320 | 80,089
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%0528 F bl & B SUECE B B B A

s B2 AR S B
(hadt

1 2 3 4 6 9 10 11
i

12 | 4,480 | 5,787 8,529 | 2,754 | 10,472 | 7,897 | 14,291 | 20,054

13 | 4,596 | 5,941 8,661 | 2,929 | 10,595 | 7,956 | 14,361 | 20,014

14 | 4,718 | 6,102 8,804 | 3,107 | 10,730 | 8,036 | 14,451 | 20,007

15 | 4,846 | 6,268 8,955 | 3,287 | 10,873 | 8,131 | 14,557 | 20,025

16 | 4,978 | 6,439 | 9,113 | 3,469 | 11,025 | 8,240 | 14,677 | 20,065

17 | 5,113 | 6,614 | 9,277 | 3,653 | 11,182 | 8,359 | 14,807 | 20,123

18 | 5,252 | 6,792 9,445 | 3,838 | 11,344 | 8,486 | 14,946 | 20,194

19 | 5,393 | 6,972 9,617 | 4,024 | 11,511 | 8,621 | 15,093 | 20,279

20 | 5,601 | 7,230 9,932 | 4,215 | 11,875 | 8,868 | 15,512 | 20,812

21 | 5,743 | 7,411 | 10,104 | 4,403 | 12,039 | 9,010 | 15,659 | 20,895

22 | 5,887 | 7,595 | 10,279 | 4,591 | 12,207 | 9,157 | 15,811 | 20,987

23 |1 6,033 | 7,780 | 10,457 | 4,780 | 12,378 | 9,308 | 15,968 | 21,087

24 | 6,180 | 7,967 | 10,637 | 4,969 | 12,552 | 9,464 | 16,130 | 21,195

25 | 6,328 | 8,154 | 10,819 | 5,159 | 12,728 | 9,622 | 16,295 | 21,309

26 | 6,477 | 8,344 | 11,003 | 5,349 | 12,906 | 9,784 | 16,465 | 21,429

27 | 6,628 | 8,534 | 11,189 | 5,540 | 13,086 | 9,949 | 16,637 | 21,554

28 | 6,825 | 8,778 | 11,476 | 5,734 | 13,406 | 10,191 | 17,002 | 21,997

29 1 6,975 | 8,969 | 11,661 | 5,925 | 13,585 | 10,357 | 17,173 | 22,119

30 | 7,127 | 9,160 | 11,847 | 6,117 | 13,765 | 10,526 | 17,347 | 22,246

31 | 7,279 | 9,351 | 12,035 | 6,308 | 13,947 | 10,696 | 17,523 | 22,377

32 | 7,432 | 9,544 | 12,224 | 6,500 | 14,130 | 10,869 | 17,701 | 22,512

33 | 7,585 | 9,737 | 12,414 | 6,692 | 14,314 | 11,043 | 17,882 | 22,650

34 | 7,739 | 9,931 | 12,605 | 6,885 | 14,499 | 11,218 | 18,064 | 22,790

35 | 7,893 | 10,125 | 12,796 | 7,077 | 14,686 | 11,394 | 18,248 | 22,934
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DR S sk h i R R R0k 2 AR

%0528 F bl p B R EHEFES A (F)

(>

#e

16 18 19 20 21 22 23

12 | 241,013 | 12,126 | 25,077 | 27,468 | 43,735 | 53,611 | 29,524

13 | 238,893 | 12,197 | 24,956 | 27,340 | 43,501 | 53,299 | 29,416

14 | 237,106 | 12,286 | 24,877 | 27,259 | 43,330 | 53,060 | 29,354

15 | 235,587 | 12,391 | 24,830 | 27,216 | 43,210 | 52,881 | 29,328

16 | 234,285 | 12,506 | 24,810 | 27,204 | 43,130 | 52,749 | 29,333

17 | 233,161 | 12,632 | 24,813 | 27,217 | 43,085 | 52,656 | 29,363

18 | 232,186 | 12,766 | 24,833 | 27,252 | 43,068 | 52,597 | 29,413

19 | 231,431 | 12,907 | 24,869 | 27,304 | 43,074 | 52,564 | 29,480

20 | 236,060 | 13,281 | 25,549 | 27,945 | 44,063 | 53,794 | 29,889

21 | 235,148 | 13,422 | 25,579 | 27,998 | 44,061 | 53,747 | 29,968

22 | 234,338 | 13,568 | 25,622 | 28,064 | 44,078 | 53,722 | 30,060

23 | 233,618 | 13,718 | 25,676 | 28,143 | 44,112 | 53,716 | 30,162

24 | 232,976 | 13,873 | 25,739 | 28,232 | 44,161 | 53,728 | 30,274

25 | 232,403 | 14,031 | 25,811 | 28,330 | 44,222 | 53,756 | 30,394

26 | 231,890 | 14,192 | 25,890 | 28,436 | 44,295 | 53,796 | 30,521

27 | 231111 | 14,356 | 25,976 | 28,549 | 44,377 | 53,849 | 30,655

28 | 234,925 | 14,686 | 26,517 | 29,079 | 45,156 | 54,797 | 31,027

29 | 234,423 | 14,849 | 26,598 | 29,190 | 45,232 | 54,840 | 31,164

30 | 233,969 | 15,014 | 26,685 | 29,308 | 45,317 | 54,893 | 31,306

31 | 233,558 | 15,182 | 26,778 | 29,431 | 45,410 | 54,955 | 31,452

32 | 233,186 | 15,352 | 26,875 | 29,559 | 45,510 | 55,026 | 31,603

33 | 232,850 | 15,523 | 26,976 | 29,692 | 45,617 | 55,106 | 31,758

34 | 232,547 | 15,696 | 27,081 | 29,829 | 45,729 | 55,192 | 31,916

35 | 232,273 | 15,871 | 27,190 | 29,969 | 45,847 | 55,285 | 32,078

AR L PRSIl RS A

dN PR L R A R LT F R R AR
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