TABLE OF CONTENTS

APPROVAL SHEET ..ottt ettt i
FORM OF INTELLECTUAL PROPERTY STATEMENT .....cccoeoviiiienn, ii
ABSTRACT ..o bbbttt bbb iv
PREFACE ...ttt bbbttt bbb enes %
TABLE OF CONTENTS ..ottt Vi
LIST OF FIGURES ..ottt st ene s iX
LIST OF TABLES ...ttt X
LIST OF APPENDIX ..ottt Xii
LIST OF ABBREVIATIONS AND SYMBOLS ......cccoeiiiieieieie e, Xiii
GLOSSARY et XV
CHAPTER | INTrOAUCTION ... 1
1.1 2T T03 (o | {011 o S 1
1.2 Problem FOrmulation ... 6
1.3 ReESEArCh ODJECLIVES ......eciicie et 6
1.4 Problem LimitatioNS.........coooiieriiineiinieie s 6
1.5 Research BENETItS.......cccoiiiieiice e 7
1.6 WIEING SYSTEMALIC . ...cuviiiieiiieiieee et et 7
CHAPTER Il Literature REVIEW ........cccooiiiiiieie e 9
1.1 Supply Chain Management..........ccooveiieiie e 9

11.1.1  Concept of Supply Chain Management ............cccoecvevvveeieeiinennn 9

11.1.2  Supply Chain Participant ...........c.cccceveiiieniie e 10

11.1.3  Supply Chain Decision Phase ..........cccocveveiierveieiieseese e 11

11.1.4  Process Views of A Supply Chain ..o, 11
1.2 Transportation and Distribution Management .........c.ccoccevevencnenenieennn, 12

[1.2.1  Transportation Requirements in Consumer Goods Supply

Vi



1.3 ROULING ProbIEMS.......coviiii e 15

11.3.1  Classification of Routing Problems ............cccooveveiieiieincnene. 16

[1.3.2  VRP ClassifiCation ........coeviiriiiiiineiiceiee e 17

1.4 IMEta-HEUFISEICS ... 19

1.5 TWO-Phase Tabu SEarch.........ccocviiiiiiiie e 21

I1.5.1  PRESE L ..ot 21

152 PRESE 2 ..ottt 23

11.6 Reasons for Method Selection ...........cccceveeiiiiniin s 23

CHAPTER Il Research Methodology ..........ccccoiiiniiinieiiiccc e 25

1.1 Conceptual MOdel ..........cooiiiiii s 25

1.2 Problem Solving SysthematiCs...........ccoceiiriiiniie e 27

1.2 Preliminary Stage .......ccccveveieerieeic e 28

[11.2.2  Data Collecting and Processing Stage ........cccoeveeeervervesnenne 28

[11.2.3  ANAIYSIS STAGE ...c.veiveeiieeiecie e 30

[11.2.4  Conclusion and Suggestion Stage ........ccccceevveveeriesieseeseeeeene 30

CHAPTER IV  Data Collecting and ProCessing ........c.cceeverervierivesesiveseennnns 31

V.1 Data COlECTING ....c.viiiiiiiiiie s 31

IV.1.1  Fleet CharaCteristiCS..........ccoiverereriieriiie e 31

IV.1.2 Distribution Center (DC) ......ccoooeriiiieiinienieseeesee e 31

IV.1.3  DIStribution SYStEM......ccueiiiiiiiieieseee e 31

IV.1.4  Customer CharaCteristiCs .......coovrreieerinie e 32

V.2 Problem CharaCteristiCs .........cocviiiiriiieiees s 41

V.3 Influence Equation DIiagram ..........ccccevveveeiesieese e 42

V.4 Mathematical MOGEl .........ccooveiieiiie e 43

IV.5 VEMTICALION ... 46

IV.5.1 Verification Between UNitS..........cccoevinieiiininene e 46

IV.5.2 Model Verification with Matlabcode ............ccccoovrnieinnne 49

V.6 ValAALION ... s 53
IV.6.1 Influence Equation Diagram Validation with Mathematical

MOTEL ... 53

v.7 Data PrOCESSING.....ccvviiiiiitie ittt ae e aneas 56

IV.7.1  Travel Distance Calculation.............cccecvvvvriiereeresrieneese e 56

Vil



IV.7.2  Speed Calculation ...........ccccooveiiiiiiieceee e 56

IV.7.3  Travel Time Calculation ..........cccccoovviiiiiniininienese e 60
IV.7.4 Route Searching Algorithm ...........ccccoovviiiiiiiicie e 61
IV.7.5 First Phase: Determining Initial Solution Route with Nearest
NEIGNDOUN ... 62
IV.7.6  Result of Initial Solution Route Calculation ..............cccccveveeee. 65
IV.7.7 First Phase: Tabu Search MOVES..........cccccveviiivnienienienie e 66
IV.7.8 Second Phase: Post Processing MOVES ...........cccooereiiniennnnnn. 67
IV.7.9 Result of Two Phase Tabu Search Calculation........................ 68
IV.7.10 Verification Calculation Result with Constraints .................... 69
CHAPTER YV ANAIYSIS ..ottt e 71
V.1 Condition of Existing Distribution ROULE ...........c.ccccvveveiiieieeiece e, 71
V.2 Analysis of Suggestion Route Result by Two Phase Tabu Search
N Lo o] 1T o ISR 71
V.3 Analysis of Vehicle Utilization............cccocveviiieii i 73
V.4 ANalysis Of Travel DIStANCE ........cccvevveiieiieie e 74
V.5 ANalysis of Travel TIME ..o 75
V.6 Analysis of Delivery Delay ... 76
CHAPTER VI  Conclusion and SUggestion...........ccoccererieeieninsieenieeie e 80
Vil (O] T 1151 o] o SRRSO 80
VI.2 SUGOESTION ...ttt e e e e e re e 81
BIBLIOGRAPHY ..o 82
APPENDIX ..ottt 83

viii



