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Abstract

This study aimed to study the process of managing the transportation of goods and
planning the transportation route to increase the efficiency of the transportation route of
De Belle Co., Ltd., Nakhon Ratchasima branch. The researcher conducted a survey and
collected data on the work process in each step and used a tool to analyze the problem
using the fishbone diagram analysis. The analysis results found that the main problem
was that the company did not have a good transportation route plan, using the RouteXL
program and having a limitation of only 20 stores, but the company had 70-100
customers, causing duplication of work and delays, making the transportation route plan
inefficient and the distance unknown, resulting in higher transportation costs. The
researcher applied the VRP Spreadsheet Solver program to plan the route, which could
plan up to 200 stores at a time. Before the improvement, the average distance for all 3
days was 2,088 kilometers. After the improvement, the average distance for all 3 days
was 2,059.14 kilometers, reducing the average distance by 28.86 kilometers, or a
reduction of 1.40%. The company should install a transportation route planner or a TMS
transportation management program to plan the transportation route, which will make it

more efficient and cover other tasks.

Keywords: efficiency improvement, route management, fishbone diagram, technology
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2.1 WUIAALBENABNEINUNITIALETUNI
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v ¢ o = v aa ' = 1 < a

AU (People) dnd @9909 (Goods) ananuinieludeaniundnurenils eg1slsnd winiansun
nAdeutuainiy onvnelnfaanudilaiialain msvudadunis wdeudieau dnd vse
#9U9991ND1ANTWAMTAVIITY wALITT AN TVUAITiANnNNY nT9elagasounguly
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|
= o 1
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dumaumananuninisllddnanunnilssuneliiinusylogtauaniun (Place Utility)uag

Usglegiduan (Time Utility) Matinisindeudiennans Wufanssud iuyaaliuidudnis
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snifunisneliminUseleviduanud uaznailunisvuds (Time-inTransit) fuauseiodly
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UsgAnSnmanniige dannundnvesnisvududaiiodnnisvud e fUseans nwazd o
Usgneudenuandiodl
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2.1.2 msUsgndn nsvudeiiiuszdnsam szdowiliAnnsusendnludununis vuds
wazUsendalusimAuIng
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=
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Usgdvaeusem TuusdazJuignAdiuiunis wntneteednadesnsiiisnindusluddy Jaym
NdAyy Ao vziodlUsnrudsnAu Lazmsay dnainunsasduaiegnels saAuluues Tudsduan
TwnanAselatng wazaIsindunisdsdumvasgneusas gagnsls

o o

N159ALEUNIINISAUTE (VRP : Vehicle Routing Problem) Lﬁuﬁﬁymﬁmmmmmu
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2.2.3 Ugynnsdatdunianisvuds (Vehicle Routing Problem : VRP) dnwaug 109
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2. erunmiug (Vehicles) saUssnn Fo 1ndesdu videdsiwIoallidmiunsvuds 7 14lu
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AR aEUN LU

i
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1.2 3m5873aind (Heuristics) iJuAsmsfidleosiunsiasaSeuiosarls A
7 lalanunsnsulseiuldinagldmnouiiafian wirlinanduniniBnisuuuuiungss dwiudigm
fifvunelng

1.3 ns91aesuuudegynn (Simulation) Ton1sd1assuuutgmidiulngaslyd
Hymiifanulduduewintu wu pnudesnislduduey sveznailunmsliusnsliviveu

2. IANFUANAN BULVDIAIIUABINTVDIGNAT

2.1 A1AIUABINITVBIYNAMIIUALALIUUBY (Deterministic demand)

2.2 AArmiFeansvesgnAmITUAUA LN UATiuLLeU (Stochastic demand)

2.3 l4ins1uANABIN1TVBIGNAT (Probabilistic demand)

3. dangunudadndasiunan (Time windows) Wudedriafidanuddyfunisda
Gums lesanuuadinanliuimagnén vienarlunafunssinadedunisiléan nsdn
PLTBNITANE

4. 3ANqUANIATUNITINUNUNISLAUNIN (Time horizon) WUN1SIANGULUUNITIA
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5. dangumuduILYesAENsY (Number of Origin points) gaEFLLANAIY 28¥in
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2.3 wurRangqufnisiuUssavEaIwN1sTUES

msvudshuthgtuiirnuddyesnamnnidesnnidudumiweanszuiunmmsladaind
mesglvinsatduayunsiannladafndvesUsana Welienvuainsaudmsiansaudnaen
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a a a Aa o A
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Y
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1. funuasil (Fixed cost) Ae Auyuudeaildanglunisvudsildfinsidsuntadasg
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nouiinavavseisaniiunianisin unudsasuazka (Cause and Effect Diagram)
£ < v A =2 v o ¢ ! 1Y) o d'
wruRsanvsuazig I ukkuuanatanudiusseninataym (Problem) fiu anvananuai
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[
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a
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Y
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4.2 ugnewauaslUIsuiisunan1sUf R
NnMfinUsEAnEAwnsInidumafusaveminauvudadud dedanvnndngog
aos auvg Ae szopvdlumsvuddlaliissoznsiiduiian uadlisseznauiu naagulddn ns
Uszeynaldlusunsu VRP Spreadsheet Solver lunisisesandusiua wagdadunislug aanse
anszEyNe uavansvezaTlunsusovesmineuaudsld vlfassoandunuan diduls

wsesuyulunsAuN1etesas Al

M99 4.3 WIUWgUTEEE kavhantunsvudsduRneuLasnaelsul s

Van WU | szezne Rlawas) van (Fala)
Judl 8/7/67 RouteXl | VRP RouteXl VRP
Van Hybird V1 | 30 565 538 8 7.5
Van Hybird V2 | 28 330 305 7.40 7.23
Van Hybird V3 | 19 250 242 7 6.40
Van Hybird V4 | 15 310 309.38 8 7.45
374 92 1455 1394.38 30.4 28.58
Van U 3288119 (Alawuns) a1 (Falu9)
Fudl 9/7/67 %1y RouteXl VRP RouteXl | VRP
Van Hybird V1 24 580 550.23 7.5 7
Van Hybird V2 10 290 285.25 7 6.25
Van Hybird V3 23 556 536.12 8 7.50
Van Hybird V4 16 320 309 7.20 7
33U 73 1736 1680.98 29.7 27.75
Van U 3282119 (Alawuns) a1 (Fal9)
Fuiie1/7/67 $1u
Van Hybird V1 29 RouteXl VRP RouteXl VRP
550 526.5 8 7.50
Van Hybird V2 36 492 453.28 9 8.20
Van Hybird V3 30 435 392.26 7.50 7.30
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Solver agtiilen
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Yufi 9/7/67 V1 anad 29.77 Alawns V2 anad 4.75 Alawns V3 anad 19.88 Alaluns Va

anadll NIALAS TUN 9/7/67 SLENNAAVINNA 65.4D1AMIAT
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vosmiinauauds andtulddn nmeusssgmaianundta 3 SuluninAusovesninauds ey
UuUse Tuil 8/7/67uihifu 1455 Alawins waenmuszesnwiuslunsAusovemiinauL
yudamda Ufudss iy 1394.38A1a1ns anas 60.62Alawns 1iethunAnduesidud
WIguiiguual anas 4.17%%

$uft 9/7/67 wiitu 1746 Alawuns uaznsmsvazmeiavaalunsiRusoveswingue
yudands Ufulse windu 1680.6 Alawns anas 65.4Alawwns i evnAnduilesidud
WIgUWEULa? anas 3.75 %

$uft 21/7/67 Wiy 2057 Alawwns wagnmTILTTEENISNALUN S ALT0veITNY
yugdemds U3ulge iy 1941.25 Alaluss anas 115.758lamns Wetananduvedidud
WIBUWEULAT anas 5.63 %

a3U ssanutu lnsiad vsssenisianunlunisvudsnoududss 1752.67 Alawns
srpymandsUuUse 1672.08 Alaiuns svszvsanasiaeiaions 3y fo 80.59Alawns Andu
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4.3 uansnatseuisuanunsnalavesninaundsulusunsy VRP Spreadsheet Solver
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Ty

lumsdavilasenisluasell fideldnguussrinsimegimeamdnaunigluuiem welua

1R @NVIUATIVIVEL 31UIU 12 AU TUNITABULUUFDUNIUAINUNINDTAVDINT NITUNE LN

VRP Spreadsheet iunldauaseniely usen wewa 91dn a1viuassvdun lnedidela

panuuudamaueenidu 3 fu 1. aruuszansnmaedlusunsu VRP Spreadsheet Solver 2.

AuANNazAINtuNIsUURMY 3. Mudseleinislilusunsy VRP Spreadsheet Solver Tuns

Jandunnsvuds IngliuUanatoyanuseaziden Al

Aade 4.21-5.00
AadY 3.41-4.20
AadY 2.61-3.40
Aade 1.81-2.60
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Uadelunsamdunisuudsduan ARae S.D. RIGIG! ST
Arulseans ninuasluswnsy VRP
392 0.439 141N 3

Spreadsheet Solver
AuANNEEAIN UM TU TR 4.00 0.414 1N 2
grulssleovynistdluswnsy VRP

o | 4.08 0.439 17N 1
Spreadsheet Solver Tun1sdntdun1suueEs
3734 4.00 0.432 1A

PNANTNN 4.4 Anuisnelaresninaundsilusunsy VRP Spreadsheet Solver 1

wldnuaseniely v3En wewva 91fin anvuasssdun Tunwsiweglusedu Wiudeuin aed

| a | ~ a I3 Y ' 1Y) a ]
ALRAYIIU 4.00 muw&m‘uummgm 0.432 LLaznaNsUNUUITIEANUNUN TAUAINUARNLAUVDY

wiinaunely vEn welua 9in Wseruauddganfiagese audsslevunsldlusunsy

VRP Spreadsheet Solver lunisdnidunisvuds lnedinades = 4.08 drudeauuuingiu =

0.439 5098911 Av FuANUEzAINtuNISUJURNY dAnade = 4.00 daudeuuuuingiu

0.414 waz FuUszaAnsamveslusunsy VRP Spreadsheet Solver fianade = 3.92 dau

Wesuunng1u = 0.439 amuaiu

M13199 4.5 wansAadsnazAd s wuNLInTEIU AulsEanEnmuealUsunsy VRP

Spreadsheet Solver

AruUsEans ninuesluswnsy VRP

ALaae S.D. wUana BRI

Spreadsheet Solver
1. Wswnsuldaudetazdnlaladne 4.11 0.333 110 1
2. TUsunsudlanuviuase 3.67 0.500 1N q
3. TUswnsuLaelinIsyinauasanInTu 4.00 0.500 110 2
4. TWswnsudanuwmuizaulunisuiunly

o 3.89 0.333 10 3
Uausiau
574 3.92 0.439 170
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9101597 4.5 WU aufianelaresniineundihluswnsy VRP Spreadsheet
Solver Wsnldauasenigly USEm welua 3119 a1uATIINENT MMuUsEaNEamaadluTinsy
VRP Spreadsheet Solver Tunmisameglusziu wiusheann Tnefiiiadesn 3.92 dudsauy
W9gU 0.439 wazfiarsanfuseiunudy seauaudaiuvesminiuaigly Ut wealua
$1im Wseduaudduniigade Tusunsulifnudiowazdlaldig lneddnade = 4.08 dw
Jeauunag = 0.333 sesaun Ao Waknsudielinshauazainty Sauade = 4.00 du
Heauungiu = 0.500 sesasn Waknsudanumngadlunmsialduiifou fenade =
3.89 drudssuunng iy = 0.333 wag Wsknsudanuiuate Sanade = 3.67 daudeavuan

MU = 0.500 MUY

1. ehuldsz@ndnnauasidsunsu VRP Spreadsheet Solver

- nnvas B N Urunang N vian I vaavise

Tusunsuladowdnawaziiniiu Tlsunsudasiussia Tdsunsnaatinisvinawiu TsunsudanunansanTe

vz ladnelaigiueian “alatnasuiuuazaza nunAdu ArsH Tl fuden

AN 4.6 NMFUTLTUINAIIWVDINTNIIUYI 12 AU AuUszENSAmvedlUswnsy VRP
Spreadsheet Solver
M13199 4.6 UanARiekazAdu g uuIInTEIU AuAUEEaIntuNSUSURNY

VRP Spreadsheet Solver

AuANEzAINTuNSUL TR ALade S.D. wara | ddudl
1. dhendnauyudimsudeyanisvuds 4.00 0.500 170 2

2. NIIVUILYLN VUG 4.00 0.500 11N 3

3. N51UTE8LNANUNTVUES 3.89 0.333 110 4

4. AuazAINTuNIIALEUNIN 4.11 0.333 110 1

33U 4.00 0.414 un

PNAITNA 4.6 WU ANUNINelavesndnauna s lusinsy VRP Spreadsheet

Solver W39 9uasIn18Ty USEN LAoLUa 3100 @1VIUASIIVENT ATUAINAZAINTUNS
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UFtRu lunwsameglusedu Wiudeunn edianadosu 4.00 dwudsauuningiu 0.414
waziarsalusiasiunuin seiuauAaiuramtnauaely usem weiua 91n Tiszau
anuddnniigafe anvazmnlunisdaduns Tnefldnade = 4.11 daudeavungiu =
0.333 5098911 Ao feniinaurudmauteyanisvuds fidieds = 4.00 daudsauunagiu
= 0.500 5998911 NFIUTEEEMVUAS TlAtads = 4.00 daudsauusnagiu = 0.500 uaz N3

srgznattunIsvuds daede = 3.84 dudeuuunngiu = 0.333 Auasu
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[N RRRRETES] U9 nantuaisrusa LEUNIIATTUURI

a a o % :’I v a wa
AN 4.7 NNTUTZLUINADIUYDINUNIUNG 12 AU mum’magmﬂiumwgum’m

M58 4.7 wansaRfskazAdIu s uuNIngIu aunislgusslevu TUsunsu VRP

g1uni1stt Uselevd TUswnsy VRP

Spreadsheet Solver lunsdmdunienis | Anade S.D. wlawa | dwudi
YU
1. ansragnslunIsvugs 4.22 0.441 wnitga | 1
2. anszesaluNISULES 4.11 0.333 110 2
3. aAANNAIT U TIALEUNIINITULER 4.11 0.601 10 3
4. WnUINEEINITaAALEUNSlUATS
3.89 0.333 un q
Yudssntle
57U 4.08 0.439 11N

INRITNA 4.7 Wua1 Arunawelaveswiinsunaalusunsy VRP Spreadsheet
Solver WNaNlruasangly USEN Wawa 9109 @NUIUASIITENN A1uNSiUsElevd TUSwASY

VRP Spreadsheet Solver Tun1sdmdunisnisvuds lunmsineglusedu wiudeuin Ined
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Anades 4.08 ddeauuangiu 0439 wagRnsuidumedunuin ssfuanuAniu
yaaninaunely vTEn wetua S1im Wsgduanuddgunniigafe anszezmislunisuds
Tnefldedy = 4.22 dudsauuningiu = 0.441 sesaun Ao anszeznatlunsvuds feede
= 4.1 dhudeauunnagiu = 0333 se9a91 ananmardilunisdadumanisvuds faade =
4.11 drudsauumngm = 0.601 wag wiinmurudEnsamadunslunsdsamtild

fAnady = 3.89 drulusuuuingiu = 0.333 Auadu

3. dauni1sidilssTamni Tilsuasu VRP Spreadsheet Solver Tuaisdatdunianasauss
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