@ a a ada a A

4 4 o [ [ a [
WveImeninus Fwanaandmaunindmiuymiadune-dumneadgs neld

dou'ly nsounal TosnanaINIa tazlSunamsuuaadiuls

UIeNA 12

Y = a a

Alvau YNANDIIA NOUNYTANIA
P ° s

219156N1U5 N1 7. 93.97Ma MIUFUNIY

nangag AFINTTUATATUNT VNN

RURRE A 20550 Tes1

GEE R 20354 1851

AL Jenssumans

= =1

1nsANHI 2556

UNANEGD

£
a v @ I o a @ 1A o [ @ ' [
\‘]”Iuﬁfﬂﬂﬂ‘iJUﬁLﬂHﬂTiu'lLﬁ‘Ll’f)’J%ﬂWifl]ﬂL&)uﬂ?ﬂﬂluﬁﬁﬁuﬁﬁfﬂﬁﬁﬂﬂ‘w,ﬁWﬂﬁfﬂﬂlégf}u‘ﬂNi’HJﬂU
a [ a 9 [ =~ ¢ A o aAa A A 4
NITUITNITIANITTUAIAIADY I@‘IEJ‘JJ’J@]Q‘].]?%@NWW@W@NHTJT?8’Jiﬁ@]ﬂﬁﬂﬁu°ﬂiﬂllﬁ$I‘]Jillﬂii]
a d o [ Y] 9 1A 9 d‘ 1 Y a 4 9 a
ﬂ@uWﬂl@ﬂiﬁTﬁﬁUfﬂﬁﬁ]ﬂLﬁu“ﬂN‘Uuﬁ\iﬁuﬂTﬂﬂ@i‘mﬂﬂNaﬂigiﬂ%’uq\iq{ﬂ maimmmgm tag

o w o

A A 9 a 1o a 9
N’Elulleu D NIDULINT UBITNALIATINTITININIU L!,azﬂimmﬂﬁmumwuuﬂi Iﬂﬂllgﬂﬂ’lﬂa’]ﬂi’lﬂ
A = H] 1T v oA 9 Ao yar A a a o o 9 1A 9 9
Llazummmﬂmwgﬂamuﬂ1 \ﬂu'ﬁ]ﬂcquﬂ‘ﬁ aaiﬁﬁﬂﬁmmmﬂslumﬁ]mﬁu‘vmsuuﬁx‘iﬁum GlG])'
)
w a J ] U
Ny C++ ’(,’f%}'l\‘lelluﬁ'GUW'l\iﬂ’f]iJW'Jlﬁﬂi L!,aﬂ%’ﬂﬂ;Wﬂﬂﬁ@UM@igiM%@ﬂ Solomon HINNQY
Y o 1 (] J i
Tymamuanyazninszaedlvesgnm Ao ngumsnszaeaniungy (C, uag C,) ngums
v ' v 3 '
n3zNeee N IFnunuNy (R, uazR,) wazngumsnszaneandunguuaz uuuuwu RC, oy
1 H 1 1 SQJ [} 1 =) 1 ) U
RCz) VmﬁammaxﬂigmﬁﬂmNumuﬂ‘i$WJNﬂimmmiﬂmﬁmaxiz‘(’Jznmmuﬂw REEAN]
1 1 d' 1 1 g 3
Ao 1:1 1:100 Az 100: 1 WaMIANWINLI NQu C, C, R, R, RC, Hag RC, NMaaimiin 1
A a = 4 v 1 o @ a d
: 100 mzElzna1m€smu°nNi’maﬂmIﬂEJmaEJLﬁmﬁtmmea’NmWHﬂ 1:1 ﬂmﬂu%}ﬂﬂaz
d‘ 1 1 90’ o 1
2.38 18.08 6.45 0.42 4.40 Lo 9.68 MUATAU LAZNAIDNUIYIUN 100 : 1 ﬂ%ll’]mﬂ’li“lluﬁ\ii')ll
A 2 A A A o 1 3 o a 3 Y
qumuiﬂﬂmafJuJ’e)me‘Uﬂummmmuﬂ 1:1aAalusesas 5.66 2.31 5.84 0.027.20 uag 5.81
T H o ' o o ¥ v o
AN msﬂ”muﬂmmmmuﬂﬁNa@ﬂmmmﬁ}umﬂ ﬂ”Iicl,ﬁ)ﬂ"lﬂﬁﬂi‘l']ﬂi‘lﬂﬂﬂﬁgﬂgl?a”l
AUNININ Nams{i’mt’?}umwﬂﬁlizﬂzL’Jmsaumﬁmff@ﬂ um"lﬁmmmiﬁuuﬁﬂi’smzaﬂm
Y [ %,‘ v W = 1 d‘ [ 9 9 [
Lsazmﬂwmmmmuﬂﬂuﬂsu”lmﬂ”ls‘lluﬁmu”lﬂ Waﬂ"lﬁﬁ]ﬂlﬁu‘ﬂ"lﬂilzllﬂ‘]ﬁill"lmﬂ"liﬂli!ﬁ\?ﬁ]ll
1 9
mmmszElzna”lmumﬁ’m%zmuﬁu

v v 9

a1y : mItTadumaduse / Tymsadums-dumninds / §i3adnd



Thesis Title Insertion Heuristic for Inventory Routing Problem with Time

Windows, Shift Time Limits and Variable Delivery Volume

Thesis Credits 12

Candidate Miss Onwasa Kobkiattawin

Thesis Advisor Assoc. Prof. Dr. Ampol Karoonsoontawong
Program Master of Engineering

Field of Study Civil Engineering

Department Civil Engineering

Faculty Engineering

Academic Year 2013

Abstract

This thesis considers the combined vehicle routing and inventory-control problems (so called the
inventory-routing problem). This research aims at developing an insertion heuristic and a computer
program for the inventory-routing problem, so that the benefit is maximized under the following
assumptions and constraints: time windows, shift time limits, variable delivery volume, and the
single depot at the warehouse. The developed insertion heuristic is implemented in C++ language.
The experiment is conducted on Solomon’s standard test problems, which consist of three groups
based on customer location distribution: random (R, and R,), cluster (C, and C,) and combined
random and cluster (RC, and RC,). Three sets of weights of delivery volume and travel time are
tested: 1:1, 1:100 and 100:1. It is found that on the test problems C,, C,, R |, R,, RC, and RC, with
the weights 1 : 100, the total travel time is on average decreased by 2.38%, 18.08%, 6.45%, 0.42%,
4.40% and 9.68%, respectively, when compared to the weights 1:1. On these same problems with
the weights 100:1, the total delivery volumes are on average increased by 5.66%, 2.31%, 5.84%,
0.02%, 7.20% and 5.81%, respectively, when compared to the weights 1:1. The experimental results
demonstrate that assigning a higher weight on travel time yields shorter total travel time and lower
total delivery volume. Assigning a higher weight on delivery volume yields longer travel time and

greater total delivery volume.
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