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## 5470564921 : MAJOR INDUSTRIAL ENGINEERING

KEYWORDS : EMPTY TRIP, LESS-THAN-TRUCKLOAD TRIP
WISSANU SAMMAUNG : A DECESION MODEL FOR PURCHASING OF LEFT-
OVER CAPACITIES IN LESS-THAN-TRUCKLOAD TRIPS FOR RESALE.

ADVISOR : ASST. PROF. MANOP REODECHA, Ph.D., 97 pp.

Trips of empty trucks and less-than-truckload trucks are wasteful and make truck owners
willing to sell the unused capacities at lower prices than usual hauls. This research presents a
concept of managing trips of empty or less-than-truckload trucks in the business of a third-party
entrepreneur who purchases unused capacities in some trips from truck owners to service
customers who want to transport their cargos at lower than usual costs. It also presents models for
setting the target capacities to purchase and sell for each route in each period in order to support
the decision to accept or reject the offer to sell the unused capacity in a truck trip and the decision
to accept or reject the requests for service. Occurrences of offers are uncertain and the objective
in decision making is to maximize the expected profit with consideration on costs incurred from
insufficient and excessive purchased capacity. A program was developed on the decision models
to simulate and test 30 problems. The results under the controlled parameters indicated that the

decision model generated on average 37.43% profit to the third-party entrepreneur.
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[ I [ g
k = 3) lunaazidumailudail

Hi_,3 = (V28.642 + 28.78% + 31.3%)zy5 + (143 + 147 + 160) +0 = 493.06

Hy 33 = (V36,012 + 30.18%Z + 37.22)Zy 76 + (209 + 179 + 221) +0 = 651.55

Hy_s3 = (V27.22% + 252 + 36.322)29 79 + (134 + 124 + 188) + 0 = 480.0



57

] Y Y ]
A2081NHYMIUAUNATY B TUUTNYOINITFOUIIAIIWYN TN (k =3)

O TveasantaueenuINI ludunie 1-3 USuas I = 6 units load Tag

q

A3

g}) = 0} =
TurazUulanIUzAINGIAIL
S1-23 = 50, Dy_53 =100
52_3'3 = 105, D2_3,3 - 155
S3-43 = 88, D3_43 =200
Y = Yy 9 1 Y Ay '
mummmmumlwmmqﬂﬁxﬂaumamumweﬂ 2 ITUNNAD LAUNNYDY 1-2 LA

A {1 ] ) 1 <
2-3 uagdilinuanuyiisedludeniulunaaziduniailu 5o units load 1ag 105 units load

AN

1 Y A:; 9 o 2= [ % d' o 9J 9 [ =
mﬂ?mmlﬂmmw"lﬂmﬂmsmmmammmmuﬂ?mmwmmm% U AUIU ND
Q123 =4084 Qu_.35 =533.17
H1_2'3 = 493.06 H2_3'3 = 65155

o Y dil A 1w
mﬂtmmimwu@1ﬂ?3J1muJmmamwauazﬂnwmmu

Mi WZ TR
Zi—jk =Max{ in{ Qi H J"‘}}

Si—j i Di-jk

Zi_p3 = Max {M l"“gg";'o‘}s%'%}} = 408.4
Zy_33 = Max {Ml"{5i3371'5251'55}} =533.17

<3 Y 3’; 9 1 v A A A (= [ = Y =
%mu"lmwm 2 LﬁuVINfJ’EJEJfNiJ‘]JﬂJ”Imﬂ’J”IiJﬂq‘VI’JN%JLWENW’E)ﬂ‘]JiJiiJ”lil!LﬂWﬁiJ”lfJ“Vl

9 9
AOIMT (S < Ziojp 108 Si_jp + L < Zi_j, M1 21 dumedon) Badaauladndeninug

J o J Y

o o a A Aay Y3
INAINATI AYIIAT 6 x (500 + 600) = 6,600 uazmmiﬂsuﬂimmmmgmnm'lmﬂu

=).

2e
=De

51_2’3 = 56, 52_3,3 =111
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r Y ' 2 r
A0 1NmgMINNATY & TuliaedyedmsFeuIAWYNIN (k =2)

v aA Y [ [ dy
FOIULAIAAINTUAUVDIUT UATH

SB].—Z,Z = 150 SB2_3,2 =201 SB3_4‘72 =160
DB;_;, =180 DB,_3, = 255 DB;_,, = 180

9
smnauthuuienise

9| f {1 9y { ' [
Punadhvinevesmsdennuyninnnsivessanazvudsludn 2 Tudalile = 2)

1 9 I @ ¥
Tuugazdunailuaail

Q1-22 = (V25382 + 24.80%)z, 5 + (129.4 + 128) +180 = 437.4

Q2-32 = (V26.032 + 32.15%) 245 + (154.4 + 190.8) + 255 = 599

Qs—42 = (V27.942 + 24.07%)zg 45 + (143.4 + 122.4) +180 = 441

1]?1/7@1!!77771’1]78ﬂ7ﬁ]78

Y Ay

Ynadhnmnevesmsneanugiieldnugnmndesmsvudaludn 2 Tuda’ll

[ I @ g
& = 2) lunsazidumaiugdail

Hi_,, = (V28782 + 31.3%)z,4 + (147 + 160) +150 = 492.71

H, 3, = (V30.18% + 37.22)zy 16 + (179 + 221) + 201 = 635

Hy_s, = (V252 + 36.322)zg 5o + (124 + 188) +160 = 509
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a Y X A Y a .
(@) llgﬂﬂ']ll'llﬂuﬂclfﬂﬂj'lll%QVI'J'NGluLﬁuV]'N 1-4 ‘llﬁjJ']ﬂ! m = 4 units load Tﬂﬂ

[

YULUUTTDIULAIAAIAI
51_2'3 = 300, D1_2'3 =400
52_3'3 = 263, D2_3,3 - 256

53_4'3 = 266, D3_4,3 = 360

¥ = £ vy g ' 9 Ay '
lﬁuﬂ’]\jﬂuuﬁu@m@ﬂjquﬂﬂﬁgﬂﬂﬂﬂjﬂlﬁUW']\jﬂ@ﬂ 3L UNNAD LT UNINYDY 1-2, 2-3

uaz 3-4 TaelFnaanuyinei Idvelddugam luud ludunedsnarnilu 4o, 256

118 360 units load AUAIAY

o Y 49’ 1:; [ D%

ﬂ1ﬂﬁilﬂ’]iﬂ’n’iuﬂ‘]J%111f,uHJ']wﬂqﬂﬂ']ﬁclfﬂllagsﬂ']ﬂﬂlﬂ']ﬂu

Min i, Hi

Zi—j,k — Max{ { Qi Jkor 2 ],k}}
SiZjwwDiljk

~ Min{437.4, 492.71}} 4
Z1-22 = M“x{ 300,400 374

Min{599, 635}

Z2-32 = M“x{ 263,256

}=599

_ Min{441, 509}} =
Z3_ 4o = Max{ 266,360 = 441

< RS ] Y 2 A @ (= @ 2
vz 18213 3 idunegesdaviedsunmnnuynine lddshiiesnenulsuim

v 9
HhviuneNdoansu18 (D, < Zijx 4ae Di_jp + m < Zi_j; W3 3 1dUN19808) 39

aadulavearugninglulsumainanldnugnaila 283101 4 x (500 + 600 +660)

[ v Y
7,040 tazsmslSulFinaanugined due lidugsil

D1_2,3 = 404 D2_3'3 = 260 D3_4'3 = 364
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r Y ' 2 r
A0 1NMgMINUNATY & TUNaWYeIMIFOVIWAIWYAIN (k =1)

v aA Y [ [ dy
FOIULAIAAINTUAUVDIUT UATH

SBl—Z,Z = 375 SBZ—3,2 = 450 SB3_472 =312
DB, = 380 DB,_3, =400 DB;3_,, =295

9
smnauthuuenise

9 1 [
Ysuathnineuesmisgeanugnienndivessanszaudsluiudaldk = 1) lu
Y
upazidumatluaail
Q1_sz = (V24.80%)z05 + (128) +380 = 508

Q2_3‘2 = (V 32'152)20.48 + (190.8) + 400 = 589.2

Qs_42 = (V24.072)zg 45 + (122.4) +295 = 414.3

7./?1/751!!7517741/78ﬂ7551178

Y Ay

Punadhwnevesmsneanugnieddnugamndesmsyuasdu Judald & = 1)

1 I~ [ g
Tungazidumatiugail

H1_2‘2 = (V 31'32)20.8 + (160) + 375 = 5613

Hy 3, = (V37.22)z5¢ + (221) + 450 = 697.4

Hy_s, = (V36.32%)zy59 + (188) +312 = 529.4
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o fidrwessouuduevrennuyNn I ludunie 2-4 YSura 7= 5 units load Tag

9 9
v A v o A

USUUUTDIUSAIAIAIY

2

52_3'1 = 590, D2_3,1 - 550
53_4'1 = 400, D3_4,1 = 512

Y = Yy ' v Ay .
Lﬁl!“l/lN“VliﬂLﬁufJ‘lﬂﬂﬂ’NiJ@ﬂiﬁﬂ@ﬂﬂ’)ﬂlﬁu‘ﬂﬁﬂﬂﬂ 2 IAUNNAD LFUNNYDY, 2-3 LAY

A A A Aa @ 9 [ ' < .
3-4 Taodsuannugnananleglutagiuaunisaanainilu 590 ag 440 units load

u

ANAIAY

° 9 dy A 1w
inﬂﬁiJﬂ'lfiﬂ'lW‘Ll@ﬂ%iﬂmlﬂ'l'ﬂiﬂﬂﬂ'li“]fﬁlll,ﬁgelﬂﬂﬂwnﬂu

Mi R 'H._.
Zi—jr = Max{ in{ Qi H J"‘]}

Si—jjerDi=jk

Min{589.2, 697.4}

Zz_3‘1:Max{ 590’550 }2590

Min{414.3,529.4}

Z3-41 = M“x{ 400,512

}=512

<3 Y 9 1 A A A [ % a 9 dy
w1811 1dunsges 2-3 Hlsuaanuai namnudsunadminevesnisae
AN (Sp_z1 = Zp_3,) M0 Woglunsin 1 voudonlumsdadnle Judrludouly
A A A Y a 1 [ 9 U Aa' [ ldy A .
Tunsaid 2 Ndeain1saAIMIAKIIYeIAUNUTZHINMIFoND TU%0A1IMNI19 5 units load

A v
NAIVDITDLAUDUY

- Expected cost ¥0IM3aaaula®e (Q; = S;_j, + 1)

FuNNgen 2-3 ; 2z = W = 0.13, L(0.13) = 0.3373
FUN19808 3-4 1 Z = 205-(295+41224) _ —0.51, L(-0.51) = 0.7047

24.07
£
W3 Expected cost UBINITHD

= [1150(0.3373x32.15) + 600(595)] + [1200(0.7047x24.07) + (660x405)]
= 657,124.55
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- Expected cost ¥8Imsaaaulalfiasns®e (Q, = Si_jx)

590—(400+190.8)

Funages 23 ; z =
32.15

—0.025, L(= —0.025) = 0.410

400—(295+122.4)

Funeges 34 ; z =
24.07

—0.72, L(0.51) = 0.8581

k4
W3 Expected cost ﬂjﬂﬂﬂﬁﬂgm‘ﬁﬂﬁ%@

= [1150(0.410x32.15) + 600(590)] + [1200(0.8581x24.07) + (660x400)]

= 657,944.08

< 1 4 '
%L‘Viuulﬁjﬂ WA 39U Expected cost ‘UENﬂTi‘%?J ﬁ@ﬂﬂ’:ﬂﬂﬁﬁﬁil Expected cost YUBINT

X v A

a dy [ g’/ (% ﬁy d‘ 1 Y =Y .
ﬂglﬁ"ﬁﬂﬁ%”ﬂ ﬂ\‘]uuﬁ]\iﬁﬂﬁu1%3U‘*Bﬂﬂ31ﬂﬂﬂ31ﬁ1ulﬁu‘ﬂ1\1 2-4 Y5119 5 units load Tu31A1 5%

A v g [ A A v 1% ,;‘
(600+660) = 6300 NIVBITONUAUDFO taz LTI INeNT TuTegiiuiluasis

52_3,1 = 595, D2_3,1 = 550

S3_4,1 = 405, D3_4,1 - 512
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