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Abstract

Recently, the government has been developing the global logistics center.
The freight transportation has been playing a very important part in the
logistics system. Therefore, aggressive proprietors change the freight
transportation’s network to increase the efficiency. The hub-and-spoke
network has the transportation’s flexibility and the high mobility. It is
the effective method that can increase the efficiency. It also can
increase the storage factor of trucks and decrease the transportation cost.
Furthermore, hub-and-spoke network has the capability to concentrate
goods and it also can elaborate the economical scale of the freight
transportation to decrease the unit average operating cost. This study
considers total cost of the transportation that is base on the characteristic
of a proprietor, and the relationship between the numbers of runs in
schedules, distances, and the transportation cost. The model of this
study is formulated by minimum cost to determine the optimum
hub-and-spoke network on each route. This study also will use a real
cargo network and collect practical data to prove the feasibility of this
model and to show the important results. Finally this study simulates
the real-time information in order to understand the hub-and-spoke
network’s benefit when it combines commercial vehicle operation system.
This research has used the method of the mathematical programming to
construct the selected model of the freight route. The major benefits of
this study can help the freight company chooses the best working plan,
and improves the competitive ability.

Keywords Hub-and-Spoke Network, Commercial Vehicle Operation

System, Economical Scale of Transportation, Real-time I nfor mation
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1.1

500

36,375

197,754

173,232

258,024

665,385

500
389
70

5%

36,375

207,617

181,872

258,024

683,888

500
295
211

10%

36,375

216,740

189,864

258,024

701,003

500
475
81

15%

36,375

227,343

199,152

258,024

720,894

500
450
162

20%

36,375

236,466

207,144

258,024

738,009

500
500
180

30%

36,375

256,686

224,856

258,024

775,941

500
500
247

40%

36,375

275,425

241,272

258,083

811,155

500
500
341

50%

36,375

297,124

260,280

258,056

851,835

500
500
444
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1.2 1,000 /
697
50,925 197,754 | 173,232 | 257,994 | 679,905 196
66
733
506 50,925 | 207,617 | 181,872 | 257,971 | 698,385 204
69
766
10% 50,925 | 216,740 | 189,864 | 258,016 | 715,545 214
76
802
15% 50,925 | 227,343 | 199,152 | 258,045 | 735,465 223
87
608
20% 50,925 | 236,466 | 207,144 | 257,970 | 752,505 460
112
660
30% 50,925 | 256,686 | 224,856 | 258,078 | 790,545 498
89
708
40% 50,925 | 275,425 | 241,272 | 258,083 | 827,705 534
99
764
50% 50,925 | 297,124 | 260,280 | 258,056 | 866,385 576
104
2
08:00~ 20:00 6
2.1 500 /
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211

36,375

197,754

173,232

431,524

838,885

500
389
70

5%

36,375

207,617

181,872

431,524

857,388

500
295
211

10%

36,375

216,740

189,864

431,524

874,503

500
475
81

15%

36,375

227,343

199,152

431,524

894,394

500
450
162

20%

36,375

236,466

207,144

431,524

911,509

500
500
180

30%

36,375

256,686

224,856

431,524

949,441

500
500
247

40%

36,375

275,425

241,272

431,583

984,655

500
500
341

50%

36,375

297,124

260,280

431,556

1,025,335

500
500
444

2.1.2

36,375

197,754

173,232

285,861

693,222

250
445
264

5%

36,375

207,618

181,872

285,861

711,726

250
500
256

10%

36,375

216,740

189,864

285,861

728,840

250
500
306
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2.1.2

15%

36,375

227,344

199,152

285,861

748,732

250
500
362

20%

36,375

236,466

207,144

285,861

765,846

250
500
430

30%

36,375

256,686

224,856

285,861

803,778

250
500
497

40%

36,375

275,426

241,272

285,863

902,090

250
545
546

50%

36,375

297,124

260,280

285,896

1,014,311

250
597
597

2.2

221

1,000

50,925

197,754

173,232

499,853

921,764

697
196
66

5%

50,925

207,617

181,872

512,322

952,736

733
204
69

10%

50,925

216,740

189,864

523,818

981,347

766
214
76

15%

50,925

227,343

199,152

536,339

1,013,759

802
223
87
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221

20%

50,925

236,466

207,144

468,946

963,481

608
460
112

30%

50,925

256,686

224,856

487,098

1,019,565

660
498
89

40%

50,925

275,425

241,272

503,759

1,071,381

708
534
99

50%

50,925

297,124

260,280

523,164

1,131,493

764
576
104

2.2.2

50,925

197,754

173,232

285,846

707,757

348
543
68

5%

50,925

207,618

181,872

285,835

726,250

366
570
70

10%

50,925

216,740

189,864

285,856

743,385

383
597
76

15%

50,925

227,344

199,152

285,886

763,307

401
587
124

20%

50,925

236,466

207,144

285,810

780,345

304
737
139

30%

50,925

256,686

224,856

285,858

818,325

330
726
191
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2.2.2

40%

50,925

275,426 | 241,272 | 285,863 | 853,486

354
772
215

50%

50,925

297,124 | 260,280 | 285,896 | 894,225

382
791
271

06:00~10:00

3.1

3.1.1

90kph 20kph

13
10
16:00~20:00 4

500 /

36,375

197,754 | 173,232 | 271,796 | 679,157

500
389
70

5%

36,375

207,617 | 181,872 | 271,796 | 697,660

500
295
211

10%

36,375

216,740 | 189,864 | 271,796 | 714,775

500
475
81

15%

36,375

227,343 | 199,152 | 271,796 | 734,666

500
450
162

20%

36,375

236,466 | 207,144 | 271,796 | 751,781

500
500
180




97

3.1.1

30%

36,375

256,686

224,856

271,796

789,713

500
500
247

40%

36,375

275,425

241,272

271,855

824,927

500
500
341

50%

36,375

297,124

260,280

271,828

865,607

500
500
444

3.1.2

36,375

197,754

173,232

259,824

667,185

500
389
70

5%

36,375

207,617

181,872

259,824

685,688

500
342
164

10%

36,375

216,740

189,864

259,824

702,803

500
475
81

15%

36,375

227,342

199,152

259,824

722,693

478
493
141

20%

36,375

236,466

207,144

259,822

739,807

500
493
187

30%

36,375

256,686

224,856

259,824

777,741

500
500
247

40%

36,375

275,425

241,272

259,883

812,955

500
468
373
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3.1.2

50%

36,375

297,124

260,280

259,856

853,635

500
500
444

3.2

3.2.1

1,000

/

50,925

197,754

173,232

271,766

693,677

697
196
66

5%

50,925

207,617

181,872

271,743

712,157

733
204
69

10%

50,925

216,740

189,864

271,788

729,317

766
214
76

15%

50,925

227,343

199,152

271,817

749,237

802
223
87

20%

50,925

236,466

207,144

271,742

766,277

608
460
112

30%

50,925

256,686

224,856

271,850

804,317

660
498
89

40%

50,925

275,425

241,272

271,855

839,477

708
534
99

50%

50,925

297,124

260,280

271,828

880,157

764
576
104
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3.2.2

50,925

197,754

173,232

259,794

681,705

680
212
67

5%

50,925

207,617

181,872

259,771

700,185

643
293
70

10%

50,925

216,740

188,964

259,816

716,445

673
307
76

15%

50,925

227,343

199,152

259,845

737,265

706
321
85

20%

50,925

236,466

207,144

259,770

754,305

591
486
103

30%

50,925

256,686

224,856

259,878

792,345

632
526
89

40%

50,925

275,425

241,272

259,883

827,505

679
564
98

50%

50,925

297,124

260,280

259,856

868,185

732
608
104
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1.1

1,000

/

116,400

494,385

469,584

1,007,256

2,087,625

1,000
975
617

5%

116,400

519,043

492,480

1,007,280

2,135,203

1,000
1,000
727

10%

116,400

541,850

514,296

1,007,184

2,179,730

1,000
1,000
856

15%

116,400

568,358

538,920

1,007,280

2,230,958

1,000
1,000
983

20%

116,400

591,165

560,002

1,082,150

2,349,717

1,108
1,000
1,000

30%

116,400

641,715

608,904

1,266,118

2,633,137

1,190
1,183
1,000

40%

116,400

688,563

653,400

1,438,948

2,897,311

1,350
1,272
1,000

50%

116,400

742,810

708,048

1,645,712

3,212,970

1,500
1,420
1,000

1.2

2,000

/

145,500

494,385

469,584

1,007,256

2,116,725

1,191
1,001
400
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1.2 2,000 /
1,259
506 145,500 | 519,043 | 492,480 |1,007,280 2,164,303 1,049
419
1,323
10% 145,500 | 541,850 | 514,296 |1,007,184 2,208,830 1,097
436
1,374
15% 145,500 | 568,358 | 538,920 |1,007,280 2,260,058 1,151
458
1,440
20% 145,500 | 591,165 | 560,002 |1,007,198 2,303,865 1,192
476
1,557
30% 145,500 | 641,715 | 608,904 |1,007,256|2,403,375 1,295
521
1,679
40% 145,500 | 688,563 | 653,400 |1,007,280|2,494,743 1,386
557
1,807
50% 145,500 | 742,810 | 708,048 |1,007,232 2,603,590 1,508
605
2
08:00~ 20:00 6
2.1 1,000 /
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211

116,400

494,385

469,584

1,354,256

2,434,625

1,000
975
617

5%

116,400

519,043

492,480

1,354,280

2,482,203

1,000
1,000
727

10%

116,400

541,850

514,296

1,354,184

2,526,730

1,000
1,000
856

15%

116,400

568,358

538,920

1,354,280

2,577,958

1,000
1,000
983

20%

116,400

591,165

560,002

1,466,626

2,734,193

1,108
1,000
1,000

30%

116,400

641,715

608,904

1,679,048

3,046,067

1,190
1,183
1,000

40%

116,400

688,563

653,400

1,907,398

3,365,761

1,350
1,272
1,000

50%

116,400

742,810

708,048

2,166,212

3,733,470

1,500
1,420
1,000

2.1.2

116,400

494,385

469,584

1,122,224

2,202,593

500
1,092
1,000

5%

116,400

519,043

492,480

1,215,878

2,343,801

500
1,227
1,000
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2.1.2

10%

116,400

541,850

514,296

1,305,368

2,477,914

500
1,200
1,156

15%

116,400

568,358

538,920

1,393,542

2,617,220

500
1,283
1,200

20%

116,400

591,165

560,002

1,480,270

2,747,837

554
1,354
1,200

30%

116,400

641,715

608,904

1,664,238

3,031,257

595
1,470
1,308

40%

116,400

688,563

653,400

1,837,008

3,295,371

675
1,500
1,447

50%

116,400

742,810

708,048

2,043,832

3,611,090

750
1,670
1,500

2.2

221

2,000

145,500

494,385

469,584

1,420,533

2,530,002

1,191
1,001
400

5%

145,500

519,043

492,480

1,444,153

2,601,176

1,259
1,049
419

10%

145,500

541,850

514,296

1,466,265

2,667,911

1,323
1,097
436
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221

15%

145,500

568,358

538,920

1,484,058

2,736,836

1,374
1,151
458

20%

145,500

591,165

560,002

1,506,878

2,803,545

1,440
1,192
476

30%

145,500

641,715

608,904

1,547,535

2,943,654

1,557
1,295
521

40%

145,500

688,563

653,400

1,589,893

3,077,356

1,679
1,386
557

50%

145,500

742,810

708,048

1,634,261

3,230,619

1,807
1,508
605

2.2.2

145,500

494,385

469,584

1,058,376

2,167,845

596
1,488
508

5%

145,500

519,043

492,480

1,058,340

2,215,363

630
1,513
584

10%

145,500

541,850

514,296

1,058,304

2,259,950

662
1,543
651

15%

145,500

568,358

538,920

1,058,340

2,311,118

687
1,566
730

20%

145,500

591,165

560,002

1,058,318

2,354,985

720
1,590
798
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2.2.2
799
145,500 | 641,715 | 608,904 |1,058,376 | 2,454,495 1,637
30%
957
840
145,500 | 688,563 | 653,400 | 1058,340 | 2,545,803 1,684
40%
1,008
904
145,500 | 742,810 | 708,048 |1,058,352|2,654,710 1,742
50%
1,274
3
90kph 20kph
13
10
06:00~10:00 16:00~20:00 4
3.1 1,000 /
3.1.1
1,000
116,400 | 494,385 | 469,584 | 1,062,336 | 2,142,705 975
617
1,000
116,400 519,043 | 492,480 |1,062,360 2,190,283 1,000
5%
727
1,000
116,400 541,850 514,296 |1,062,264 2,234,810 1,000
10% -
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3.1.1

15%

116,400

568,358

538,920

1,062,360

2,286,038

1,000
1,000
983

20%

116,400

591,165

560,002

1,137,230

2,404,797

1,108
1,000
1,000

30%

116,400

641,715

608,904

1,321,198

2,688,217

1,190
1,183
1,000

40%

116,400

688,563

653,400

1,494,028

2,952,391

1,350
1,272
1,000

50%

116,400

742,810

708,048

1,700,792

3,268,050

1,500
1,420
1,000

3.1.2

116,400

494,385

469,584

1,013,856

2,094,225

993
980
619

5%

116,400

519,043

492,480

1,013,880

2,141,803

995
981
751

10%

116,400

541,850

514,296

1,013,784

2,186,330

1,000
996
860

15%

116,400

568,358

538,920

1,013,880

2,237,558

1,000
996
987

20%

116,400

591,165

560,002

1,088,750

2,356,317

1,108
1,000
1,000
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3.1.2

30%

116,400

641,715

608,904

1,272,718

2,639,737

1,190
1,183
1,000

40%

116,400

688,563

653,400

1,445,548

2,903,911

1,350
1,272
1,000

50%

116,400

742,810

708,048

1,652,312

3,219,570

1,500
1,420
1,000

3.2

3.2.1

2,000

145,500

494,385

469,584

1,062,336

2,171,805

1,191
1,001
400

5%

145,500

519,043

492,480

1,062,360

2,219,383

1,259
1,049
419

10%

145,500

541,850

514,296

1,062,264

2,263,910

1,323
1,097
436

15%

145,500

568,358

538,920

1,062,360

2,315,138

1,374
1,151
458

20%

145,500

591,165

560,002

1,062,278

2,358,945

1,440
1,192
476

30%

145,500

641,715

608,904

1,062,336

2,458,455

1,557
1,295
521
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3.2.1

40%

145,500

688,563

653,400

1,062,360

2,549,823

1,679
1,386
557

50%

145,500

742,810

708,048

1,062,312

2,658,670

1,807
1,508
605

3.2.2

145,500

494,385

469,584

1,013,856

2,123,325

1,220
972
400

5%

145,500

519,043

492,480

1,013,880

2,170,903

1,275
1,033
419

10%

145,500

541,850

514,296

1,013,784

2,215,430

1,323
1,097
436

15%

145,500

568,358

538,920

1,013,880

2,266,658

1,391
1,134
458

20%

145,500

591,165

560,002

1,013,798

2,310,465

1,457
1,175
476

30%

145,500

641,715

608,904

1,013,856

2,409,975

1,576
1,276
521

40%

145,500

688,563

653,400

1,013,880

2,501,343

1,699
1,366
557

50%

145,500

742,810

708,048

1,013,832

2,610,190

1,850
1,465
605




