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Abstract

This thesis is the study of transport costs,
transit time, modes and transportation routes
for exporting cargo in 20 foot container and
proposes data analysis models for selecting a
multimodal transportation route from Thailand
to European Union via Dawei Deep Seaport,
Pakbara Deep Seaport and Laem Chabang Port
which have competitive potentials. Data
analysis is divided into 2 parts. Multimodal

Transport Cost Model is for calculating total

transport cost, transit time and transit time
variability and Goal Programming Model is for
calculating a route which meets exporter’s need.
Exporter will define weight of considered factors
by himself. The result found that Route 2:
Ayutthaya - Dawei — Rotterdam has total
transport cost USD.3,800, transit time 21.4 days
and transit time variability 0.14 is the multi-
modal transportation route which meets the

exporter’s need.

Keyword: Multimodal Transportation, Goal programming
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M3daneuUManaing AUNENMAUNERIEHIN
M3vua (In-Transit Inventory Cost) Lﬂuﬁunuwﬁﬂ
- 44 - oy A X
INNUMININNIAATUNNIDOATOITUA BITUDY
Auszeznalslumsvuds yamveadud uazdan
k% a 1% A A < 4 g A o [4
dunuandaundedaduilesisudmunivual’
Min (1991) anuaswenal (Time Reliability)
3 & o Ao W Aa
aduildenddginn Tugaamassundaig

a va A 1 1 v = = I A
maiamsnuiuen myadddeidsnaniuizes
noonsulula (Banomyong and Beresford, 2000)
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1) Multimodal Transport Cost Model Lﬁaﬁmm
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fomailslumsauds sisauamaatoues
nanlFumsvuds 2) Goal Programming Model
iesmnannidmsiiasmuenadeinsvesddiesn
vierFuiamarudanniiga mndesifashag

3.1 Multimodal Transport Cost Model
giianntnlag Beresford (1999) waggnihumFuy
¥ luaniddeil ioasioulfifiudunuaumuuds
simﬁmwmagmmu (Total Multimodal Transport
Cost) Tashdunuaudaaniessniiamsvuds
(In-Transit Inventory Cost) wag dunumsilsziuais
(Insurance Cost) 91315 INMEY
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Total Multimodal Transport Cost L‘ﬂuéfuuu
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soiesianaguuy NndumIlaudgevinedmems
¥ ! ! tﬂ' .
AUNUIINAYUANRDasaeguuy (Total Multi-

modal Transport Cost) Usznauaie 3 dimvan Ao

A, AUNUTIMMIYUEN (Total Transport Cost)
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Total Transport Cost = Transport Cost +
Documentation Cost + Packing Cost + Handling
Cost + Misc. Costs (1)

v a 9 =) J ! .
U, AUNUAUMAIMADIZHINMIVUN (In-Transit

<) ¥ A a X =
Inventory Cost) WuAuNUNIAaTUNIAMIABATEN
dud sauegiunarfllumsvuds yasvesdum
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uazdandunuiumaunasfaunessudamun
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d‘ Y é’ v v
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In-transit Inventory Cost = ICDT/365 (2)

Lf}a I = Inventory carrying cost, % per year
C = Cargo value
D = Annual requirement

T = Transit time, day

A. fuumalszAude (Insurance Cost) il
iy Uszianuasyasmveadud 1dumanagisns
uds Bender (1985) nd1nh Juunumsvudeiias
nannuuazidunUMdIg zdoshamilssiuny
figand udfpimasEnAnlzmAnasehalzmdlne
urkanil 18ldeyath ddelssfufvazannnyac
dué (CV) %«ﬂuﬁuﬁqam’%am@ﬁw%’g fsnghy
Invoice W50 Bill of Lading w2 10 woesisud
dieldifhmulssiy nntuuasanaduliidum
fesanuaniasy o Fuenseiu udiigude
Sandtseiufy mawi 1) mudszianvesdud
ndemensdn 0.4 woesiwusd aziu Insurance
Cost SeannsamldlaslFaumadadeliil (LMG

Insurance, interview, 26 August 2012)

Insurance Cost = CV * 1.1 * Exch. Rate *
%Premium * 1.004 (3)

Usziandud Sandelssiuiy (%)
Fudhgaamnssuiily 0.05% - 0.30%
Fudinuasmly 0.10% - 0.25%
Fudvinanssuital 1.00% - 2.00%

d‘ o/ d' o v a
1A30915LAUNMANY kY

0.20% - 1.560%

DINIUB U

0.30% - 1.00%

A v A M 1o
duAdus uennn 1-5 Niduane

0.10% - 0.50%

3: www.bkksiam.com
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Total Multimodal Transport Cost = Total
Transport Cost + In-Transit Inventory Cost +

Insurance Cost (4)

3.2 Transit Time (Nanfil#lumsvuds) fe
sgoznaavNG fauddudgnandiesnanlaeny
wanvesfdieen Wioamuiiianasiuly audwhide
Umems vieaawifidmualy

3.8 Transit Time Variability (A2:aAa10
~ A ! = oA A

ey lFlumsvuds) uanatannNIhiBeae
(Reliability) TuiSesamuasedanan manuamaladou
11.91 1 =3 a a d'd 1 d‘
NMlesnNuanadelsz@nsmunanil ANNIAasUYa
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nalglunmsvuduiudnumveananadenls
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Transit Time Variability = (Maximum transit
time - Minimum transit time) / Average Transit

Time (5)

3.4 Goal Programming Model Lﬂugﬂtmu
WAYYY Linear Programming Gl%'uﬁ'ﬂigmﬁﬁwmﬂ
Fogulszaadzaniu (Multiple Objectives) Ingnsmiun
s udasiiemudrduanud ey (Priority)
wemuanudesms lumAteil fuqunn naild
Jumsvuds tazanuamaadeuvesnmnlFlums
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=
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= 1 1 o Q'I dy ) 1 %
Mzdveonluudazmdie ioudazna iaivla
1 3 Hhiy dnandiedu Tanuddgifduduusn
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Mzmvumhminligenniliiedu uazanaamudéiu
fehoanannsamuathinliudazihie Wudadi
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Tngaumsithwune  (Objective Function)
MinZ =wd+w.d +w.d, mmﬂiummwamwaim
mamﬁuﬂﬁlwmuawaﬂ (Mmumze) ﬂummmmmmu
nnduumTudTisiign (d) anuiiisaunnnm
d (do  d d
milumsoudsimiosiga (d) wazanuieuuunn

A = 1 As 4
anuamairasuYeInaillumsyudsiivinga (d)
voaudazidun lagrdunainlia Min Z fesiige

< ¥ P =
withuduneignidenlasluna

dmdonia (Constraints) A HaTINYeilade
udaztlade 1dua dumunn nailslumsvuds wag
aaaaaeuYeInmiEumsvuds Tuudaziduma
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adoiug Taofmuali

C = Maximum Cost of All Routes
T = Maximum Transit Time of All Routes
V = Maximum Transit Time Variability of

All Routes

Amuald X e FusnlFlumsdadula
(Decision Variables) unuidumansagzidums fe
i 0 derdumaiuligniden nasiieuiiu 1 il
umaiiugnidenliifudumsiiassiuanmdeans
muanmst (10) dieliidumaignideniieaiduma
et

aunsilddmsu Goal Programming Model
TunAded Tdun
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Min Z = wd+wd +wd (6)
11 2 2 3 3
Subject to:
Total Cost CIX1+CQX2+...+Can <= C (7)
Transit Time t1X1+t2X2+ ...... +tan <= T (8)
Transit Time Variability v1X1+v2X2+ ..... +Van <=V (9)
X +X2+ ........... + Xn =1 (10)

wid >= 0,i=1,2 3
¢ tj, v, >= 0,j=1,2, .n
Xj =0or1,j=12,..n

X is zero-one decision variables.
J

Whereas;

Decision Variables:

XJ_ = binary decision variable: 1, if the route is selected, or 0, otherwise

d1 = positive deviational variable from the lowest cost, in US dollar

d2 = positive deviational variable from the lowest transit time

d3 = positive deviational variable from the lowest transit time variability Parameters:
W= weight determined by relative importance of lower costs

W= weight determined by relative importance of less transit time

W= weight determined by relative importance of less transit time variability

c = total cost of each route

tj = transit time of each route

V. = transit time variability of each route

Tuaanlgiemaasy waaal3auani 1
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Mnin 1 Bueanlsinemainay

- Transport Cost - Transit Time - Type of Cargo
- Documentation Cost - Inventory Holding Cost - CargoValue
- Packing Cost Rate - Insurance Rate
- Handling, Misc Cost - CargoValue
Total Transport Cost In-Transit Inventory Cost Insurance Cost

y

Total Multimodal Transport Cost

TransitTime Goal Decision Maker
Transit Time Programming (MTO/Exporter)
Variability
Desired Route*

*1. Emphasis on low Cost

2. Emphasis on short Transit Time

3. Emphasis on low Transit Time Variability
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Hainoglulszinndudgaaunssumll dasnde
Usziudy 0.30% (Maen 1) yasmdudmuluands
(Bill of Lading) 100,000 138gyaniy sauaauas
uazhizfiude Nnlssnundaluiangaamnisnlsomg
TmTanszuasedegsen hfandaiugaoumuimes
yé’ A d <
¥04fs0 lumise Rotterdam Uszmaiuisesuaud

Uiiiﬂuﬁauﬁ? Wil (Dry Container, Freight All

£ [

Kind) 9@ 20 Wa 9100w 1 ¢ idumandniiuns
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PudIMangia umisedumanidnamuwlumsusadiy

A4

4! ¥ 1 A o/ 1A o = A
#alaua MiSeuranaty Mizeidnnne waznise
anthmnn leeddioandesmsidentdunmans
s oA uUUEIANADANNADINIVEIN
Tudhudunumssnds nanlslumsvuds uazanu
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A o =2 A X 1 <) ¥
mgmmsAnnlunuideiiniesniiu 3 1dums
uaaalilumsnain 2

< o o yoa oA 4o =
AMINN 2 Laumquazaﬁmwummmmﬂmﬂgﬂu‘uwmmsﬁnm

Route Origin Mode Transfer Mode Transfer Mode Destination
1 Ayutthaya Road LCB Sea Singapore Sea Rotterdam
2 Ayutthaya Road Dawei Sea --- --- Rotterdam
3 Ayutthaya Road ICD Rail Pakbara Sea Rotterdam

FoyadunumMruds 1asunnnmsiauena
uazsziiunm lasuisngsuianmavuds U3En
a A 1 Iy
wusenzia malwualssmalng daailussquag
upnduAnaesInanIzi UsENIaIAIN dngamns
a o e o 1 Aa S é Y a )
viEmlsgiuAssudidudmanzia salvsmseglu
dumeihmsdine Tuowdmnssuumswndanag
magnamsgslinaty ivelmhdoyaniliuims
Tugiimating nuouiisuuazyssgndlgmuany
o &
iy

4‘ 4 1 1A kY 4 1A YOI =

eanndalifinmavudadud TddahiSedn
nmenazihnng dunumsvuds wagnamlslums

! 2 g o Ao o a v Y

wde Jududavsznamsniamlaeussngsy
Famsvuds suiugumMsane taznisuiieuny
gunulumsvudanlsoghndumailagiu Ao 1duma

Ayutthaya - Laem Chabang uag Port Kelang -

Rotterdam

4.2 msdlaslduntonisuudv (Transporta-
tion Route Analysis)

Wumadt 1 (Route 1) iHhudumaiiilvhisms
agluiligiu. msvudigaudmnniiangaamnsn
Tsoug Jamianszuasaiogse liUi5e Rotterdam
Tuavnmglnl agldramhanangaudaniimise
unanatle ieasedudes (Feeder) uazliTuide
ifumzia (Ocean-going Vessel) winifous fivhiie
Jealil$ neaziBeaduumaruds nanMFlumsuds
uazanuamALAteuvesnaFlumsvuds naadly
lumsed 3
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M50 3 1 §uUNeN 1: Ayutthaya - Laem Chabang - Rotterdam (via Singapore)

Step Leg Mode Dist. Cost Transit | Transit | Transit | Transit
(Km) (USD) Time Time Time Time
Avg. Max. Min. Vari
(Hr) (Hr) (Hr) ability
1 Ayutthaya - Laem
Chabang Road 180 290 2.50 3.00 2.25
Document Fee 38
Seal Fee 4
Custom Charge 48
Gate Charge 25
THC (Laem Chabang) 83
Handling Charge 35
Laem Chabang
Connection 24.00 | 48.00 12.00
2" | Laem Chabang -
Rotterdam (via
Singapore) Sea 16,968 | 1,600 | 552.00 | 575.00 | 528.00
3 Sub Total (1+2) 17,148 | 2,123 | 578.50 | 626.00 | 542.25 | 0.14
4 VAT 7% (3) 149
5 Total Transport Cost
(3+4) 2,272
6 Insurance Cost 331
7 In-transit Inventory
Cost 1,651
8 Total Multimodal
Transport Cost 4,254 24.1
(+6+7) USD. days 0.14

Handling Charge

MINBLYg Myl Inventory Carrying Cost iy 25 wesisuddell, Sanuanwden o Jun 17
5.0. 55 WNAY 30.5 UM o 1 wisganiy, = Yeyann WICE Logistics §3udamsunds, ~ Mitsui
0.SK Line Wuflismsvudemamezia, 1 ludnzia whiv 1.852 Alawas, THC = Terminal

38... uavnsnissnousiAd UA 35 0.138 n.A.-5.A. 56




auifiesi anus:nn ta:nuasun gnsonunupil/nisuudvsioitiounanesviuuoinus:nalneluanniwelsu

W@uman 2 (Route 2) 1AAINMTIINGINU
fhulsznauieasgivendou (AEC) uazlassmsiann

v
1A o

misemdnuagiiangaamnssnne Tuanamidieushs

o

mlvideeanduduaziszneums fidumavuds

U
v

dudoanlannmglsy Wideniinvn lasdaud
9WYATUAINNAUY VUNNWANMENEN  HIUAIY

fhunhieu Smiamamnf Wasdeifumziaiihide
dhammmeluammniiiomh? iievudsdellFaamam
gla noazideadugumsnide nandlilumsvuds
nazanuamAIAAenveInanlFlumsvuds naadly
Tumsai 4

MsNN 4 1d§unen 2: Ayutthaya - Dawei - Rotterdam

Step Leg Mode Dist. Cost Transit | Transit | Transit | Transit
(Km) (USD) Time Time Time Time
Avg. Max. Min. Vari
(Hr) (Hr) (Hr) ability
1 Ayutthaya - G’imﬁmw
th¥eu Road 228 368 5.25 6.00 4.75
Document Fee 38
Seal Fee 4
Custom Charge (Thai) 48
Gate Charge
(suthumhiew) 25
2™ | shuthuth3ou
- Dawei Road 160 258 3.75 4.25 3.25
Transit Entry
Document 10
Custom charge
(Myanmar) 18
THC (Dawei) 170
Handling Charges 35
Dawei Connection 24.00 48.00 12.00
3"" | Dawei - Rotterdam Sea | 14,988 | 900 | 480.00 | 504.00 | 468.00
4 Sub Total (1+2+3) 15,376 | 1,874 | 513.00 | 562.25 | 488.00 | 0.14
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M5N 4 (A0) 1§uMeN 2: Ayutthaya - Dawei - Rotterdam

Step Leg Mode Dist. Cost Transit | Transit | Transit | Transit
(Km) (USD) Time Time Time Time
Avg. Max. Min. Vari
(Hr) (Hr) (Hr) ability

5 VAT 7% (4) 131
6 Total Transport Cost

(4+5) 2,005
7 Insurance Cost 331
8 In-transit Inventory

Cost 1,464

9 Total Multimodal
Transport Cost 3,800 214
(6+7+8) USD. days 0.14

wnewme © doyannmadszinamslaediuiansvuds, * deyan Myanmar Port Authority (MPA)
- http://www.mot.gov.mm/mpa/index.html, " Sea freight by Malaysian International Shipping
Corporation Berhad (MISC) - http://www.misc.com.my/ WuneuSeuiieuiuiduna Port Kelang
- Rotterdam, ““nanitlFlumsvuda uazmmﬂammé‘ausumnawﬁiﬂunwimudqﬂizmmmﬂ@mvfﬁ%’a

1dUMan 3 (Route 3) duilodsnan Msanmn Krabang) uaglfidumesalnussyngdumeanald hlas
Tassmsianninisethnuns Jwiadga Wiuiiax Feiauaynmmiethnnn Jminaga ivediesn
1 G g =3 4 y % U [ =) b4 1 d‘ 4
gaamnssnnazmizemnaniumald dmziaduasiv - ludiannwgln) neazideadunumsvuds nanls
voulszmalne lnedaudnsgnoudimeaun nntian Tunsvuds wazanuamadouvesnaiiléluns
gaamnIsnliang Janianszuasdieysen namil  wude uaaalilumaed 5
yssquazugndudndesaranssin (ICD - Lad
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msai 5 1dumai 3: Ayutthaya - ICD (Lad Krabang) - Pakbara - Rotterdam

Step Leg Mode Dist. Cost Transit | Transit | Transit | Transit
(Km) (USD) Time Time Time Time
Avg. Max. Min. Vari
(Hr) (Hr) (Hr) ability
1 Ayutthaya - ICD
(Lad Krabang) Road 86 139 1.25 1.50 1.00
Document fee 38
Seal fee 4
Custom charge 48
THC (ICD) 83
ICD-Lad Krabang
Connection 18.00 24.00 12.00
9 ICD (Lad Krabang)
- Pakbara Rail 976 360 15.00 27.00 14.00
Gate charge 25
THC (Pakbara) 83
Handling charges 35
Pakbara connection 24.00 48.00 12.00
3" | Pakbara - Rotterdam Sea | 15,053 900 | 482.00 | 506.00 | 470.00
4 Sub Total (1+2+3) 16,115 1,715 | 540.25 | 606.50 | 509.00 0.18
5 VAT 7% (4) 120
6 Total Transport Cost
(4+5) 1,835
7 Insurance Cost 331
8 In-transit Inventory
Cost 1,490
9 Total Multimodal
Transport Cost 3,656 22.5
(6+7+8) USD. Days 0.18

vnewme * deyannmaszinamslasiiuiamavuds uazmasalwuriaszmalne, © Sea freight by
Malaysian International Shipping Corporation Berhad (MISC) - http://www.misc.com.my/ Wusm
nieuiieuiuidumy Port Kelang - Rotterdam, 9odaing awudammsia (Sea Freight) Tuiduma
Port Kelang - Rotterdam woau3sn MISC enemsiauieurmavenlszmannaide dotudusiaui
aouiee Beeniiiaquszasdifodudiulifdoonviodiuiamamuds alfhide Port Kelang nagld
Uimssudemangiavesusiin MISC usnnmadumuaifiuiamssuds 1udasuhmmiiiauslng MISC
Hunmiladidestunandsdmiuidunad aziy dwdmmezienagmemanilnaglumssi 4
waz 5 malduimamesmemaidufesy, “nafllumsnds tazanuamaadouvesnaililums
udasznamslaefive
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gunuynlumsvuds namlslunseuds uaz  Total Multimodal Transport Cost Y9N 3 1FUNN
ANNAAALAdBUYRIAMIFluMsINds audT uaaal3lumsan 6

@351N 6 Total Multimodal Transport Cost, Transit Time and Transit Time Variability

Route Total Multimodal Transit Time Transit Time
Transport (Days) Variability
Cost (USD.)

1. Ayutthaya - Laem Chabang - Rotterdam 4,254 24.1 0.14

2. Ayutthaya - Dawei - Rotterdam 3,800 214 0.14

3. Ayutthaya - ICD - Pakbara- Rotterdam 3,656 22.5 0.18
4.3 nsdiAsiidayandy Goal Programming ilesnndeyavesudaziiioiimheuazing
Model uanshafuann seermilientnanseuiifaiedus

. . o & aMMsSuTeyanannaliilugiuifedduneu
M3 Goal Programming :lFluauideil v 3

4 . o LA W v (Normalization) l@gnsmIagmaIgaveausas
DA UM EUNINMSVUEINATIAVANNABINTS LA

Y 4 . 4 Havemuady JunoumsSugiui azmbideua
voufdooniniiga (Desired Route) #9193 3 g

o o d v daw A . fannsnszaedunidowan umsudasduny
Fagszasdmiem idumeniidunuainga 1duman .

. o A w da 4 msvuds nanlFlumsvnds uazanuamaaiou
Tsnanlumsvidaiosinga dumaniianuaaaintou

4 Ve A o . vpanannlFlumvuds nenhiuinsgming 0 8 1
voenmilFlumsvudaivangn visevansinguszasd

. . o o 2 oa,  uaedBlumaed 7
59uAU (Multiple Objectives) laamuiuatmtinly

unazilade

15NN 7 Teyadununsuuds namlFlunsuuds sazanuamardeuvesnanlilumsvuds il

Wugnndeinu
1. Ayutthaya- 2. Ayutthaya- 3. Ayutthaya-
Route LCB- Dawei- ICD-Pakbara-
Rotterdam Rotterdam Rotterdam
Total Multimodal Transport Cost 1 0.89 0.86
Transit Time 1 0.89 0.93
Transit Time Variability 0.78 0.78 1
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mammehvinliudazidy fzgnihumlsu
Tdugndeadudie Taommuald W, W W 1
wmtinngdeesnmvualiivilede dunumsvuds
! ' A g &
naglumsauds nazanuaaaAdBUYBINNIE
Tumsvuds 15U 60%, 30% uaz 10% iedsugu
Taamsmsany 100% udrznnu 0.6, 0.3 uay
0.1 MHUAA

MIMANoUA Goal Programming Model
TuanAdeil {33814 Solver v8a Microsoft Excel
2010 lumsudilam §ivelduaninaansly 3 nydl
oo
Anwn Giail

4.3.1 asaidgnsn 1: Emphasis on low Cost

=1 d' sugo’ C% o o [ o
asdldaeit 1 Thminanuddaivilede
funumsyudaion (Emphasis on low Cost) 1l

Sunsn tedesmmmdumaitiiduumsidaiion
Tavdildailadvduiimde fdoontmmaimin
Tihafoduumssudaiy 60% dnilionanils
lumswuds wazihisanuamandouvesnmitls
TumsvudaiiAy 30% uag 10% muaay

wuhluaaldenidumen 2: Ayutthaya - Dawei
- Rotterdam Bafisiunumsvndamay 3,800 msogy
Inanlumsvuds 21.4 T wazianuaaiaipasy
voanafllumsvudanhiy 0.14 Rieldnases
s UNMTsUdIIUaY 90% uaglili
minnaNNAaARasUYB R lFlumsvudaay
Tupadeaziaentdumen 3 munuanaldlumnen 8
o g L4 v \ [ ld' 2
msmyuahinudazilade aunswasuulasla
E4 lﬁ! o v o o -d'
MUANNABINT BFap1IM IiHadws1asuly)

msm'/’; 8 Summary of Min Z when emphasis on low Cost
Weight (%) Minimise Z
Cost Transit Time Variability Route 1 Route 2 Route 3
60 30 10 0.117 0.018 0.034
70 20 10 0.120 0.021 0.030
80 10 10 0.123 0.024 0.026
90 10 0 0.137 0.027 0.004

4.3.2 nsaldnwn 2: Emphasis on short

Transit Time

nsdidneni 2 Whhmihanuddyfutiona
ﬁiiflumsmudaﬁﬁy'u (Emphasis on short Transit
Time) riodoamsmidumailnalumsondaios
fdseendmunthminliiladedumumssudahiy
30% dwihionamlflumswuds uazihioans
amaaaeuYsInaThlFlumsvudahiy 60% uaz
10% sy wuihlueaidenidumad 2

4.3.3 asal@nsN 3: Emphasis on low

Transit Time Variability

IS d' 91301 X4 o o o -7
asaiane® 3 Tnminanuaayiuilivany
4 4 Y .
amalAdouYeInaflslumsvudsian (Emphasis on
low Transit Time Variability) TGN Q"d'ﬂa’t)ﬂ
TranudagnnluSesmsdsdumivassdenan e
foamaridunenidanuaainiadouvesnatnls
Tumsvuden lagddseonmmuemnwtinliliadunu
msvudanny 10% dwilhdenanlslumseuds
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o 4 4 ,
pagiladeanuaaatadasuyedaInlFlumsvud
AU 30% uay 60% MNMGU WUNINIeaLaen
Wduman 2

5. asUwamsdve la:goiauoiiu:

faguszaedvesandtell ileiaueuuima
Jianeideya eteslumsdindilaideniduma finsa
AuaNNdeIMIvedrdieen VIesuIamMIvuads Aaim
vosmAeilodii muauemmanagiumailsinna
Wiothedaduladenidumanazitmavuds ifledl
Fondasheglundazaaumsal msannamauny
smmsudedteitomaneglunlumAtet Thhdum
guAaunaosznImsvuds (In-Transit Inventory
Cost) wagduumalsziuie (Insurance Cost) 19130
slf mnis théuumunswdwieriiommeguu
(Total Multimodal Transport Cost) nmﬁ‘lsﬂumi
wuds (Transit Time) uAZANNAMIAIAABUYBIIM
M#lumsvuds (Transit Time Variability) sn3aszi
Inol% Goal Programming Model Iﬂaﬁdwam"ﬂu
dwuaiminliudaziliedeauies

A 1 F%3 d'
NAnsAANEINUN 1dUNeN 2: Ayutthaya -
Dawei - Rotterdam 1$utdumanmsvudadolilos
nanegluvungniaen

A X <) ¢ vy ] Yo
namavetazihulszlomidediusuds {30
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