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Optimization for Transportation Routing on Logistics Network

by Simulation Analysis
Young—-Chul Kim" - Haeng-Ki Seong” - Dae-Sung Hwang™ - Jung-Hyun Kim"
Hae-Uk Lee" - Kyung-Sik Kang"
*Departmant of Industrial Management Engineering, Myoungji University

Abstract

Logistics cost of domestic company has been improved continuously and annually, it is still higher than other
main comparative countries. So, in this study, as optimizing the logistic network of distribution, it was trying
to find methods decreasing logistics cost and storage cost, which occupies 86% of logistics cost of companies.

through the efficiency of transportation and delivery routing, it could be also possible to decrease the
logistics cost. And, it is also checked to find the logistics cost could be decreased by 10% by optimizing the
routes of transportation and delivery, improving the transportation mode, etc
Keywords : Simulation Method, Logistics network, Transportation cost, Optimization

= R FEAAE 1Al ARsE AYHOEA

AH|ze] A 9GS S Bk ol J]gle] 3

tlorst AFEo] U Ua 9= AAAF A A 3 MAA T3 7 A& AFY Av)z=e HeE At

Aol o thgdtel Aad AVl Beg g a L 7 MM SRR AL FHHa glow A
af Anol Axol wgom FES Adeis fEa 90 WA olrE AFek gl

<

Al(Distribution System)= 71<] =S|
Q3 AR e cw gFEI gty = Aaka oA

T AR g d, BVIE EJAA HRAT PE 4k38-2 WA T A1t 2bEE
M - P: 010-2741-2500, E-mail: iamkyc@empal.com
2012 10€ 209 A4 20129 12€ 5 A A 20129 12€ 129 AAEA

o2
ofl
ok

Fah



178 AlEF A EYE TF
2. 7

HEE-4H

B
1-&d 4

NS
ox
r_a{_:

O

AA st} ujE HHs AT

IR

o3t FEAA= EF UEHI(Logistics Network)
& &8t FaEE, EFUEY A 73 A% Node)
o FujE(Mode) o2 4% a1, AT Fujse] A4
Fefell wet EFHE(ARTS 9 &9n], F51], vl
FH), ¥ F)F 2 AH|A(HT] S8, G EES]
)7t AREo] Xk ey 7] Gl AAZE 1
WA AL vgoR Tk WA JhE
o, A AAAREEY 9A, T, TE, 9= D7
WAs 7)ol i WAsh=d B FAt
ok olye} ulls AAZE SdAoz A AAle 2
gl FFgS WAl Ho| oA VIHEF kel Aojgh
FS mA Al
A

-l

=

re
o T
]
o
>
i
lo
+
EL
i)
f
Ky
ofy
o,
[o

2
N
N
2
rlo ol
do
offt o+
N
E\%
Lo
o
!
2
=
ju |
o
ox
2
i)

off

ol oA (F
S (Distribution Network)ell st ZA=S o
flste] 71 EFAR AASlA HAskd 5
EZE A(Transportation Routing Design) &=
Aoty EFAK AASte] Fuls HAsE F
EH A3 Au) s s olFetal T4 R
tiol] 7]ofstarat sholm, Frujs A

we Z1gEelA dvHe

Q

1
=
o=
B
=
a2
_ﬁ
D)
0%

714, =

Z oox od rfr
2 oy % Lo ok R
BT o ol

Al
jin's
o
o,
o2,
1%
o
o|\

X
2 foh

G
4 ]
so, 2

P o

il

o

M

q iR

N

i
uly

R
=

z
= S i

N
i 22
1o
of
ol
o2
>,
|
ofy
Y
)
Jo
ol

o
9

o
it
e

FARL Fob EFAINIZ9
) A% H(trade off) o] #AC] k. =
: Ef0l82 Sk Aol
Bl SO EFAn|a Ae

Anjzo] A(AEE, 1
8% Lead time)d EF
= YA el A
2 5 24 5

I~z
T

3

o fo ff T 3 P ox 32
w2

o,
o|\
N
ek
4r
o

Iy

= 2=
)
e
-4
2
>
rr
il
u

m ofy o> [o du
-
>,
=
—
e
=
ofx
b
0

offt
e
N
o
tt
Ho
N
ol
rl

BN
ol

Aol (AR f18], A
l, g, dlgn), Amelg)e) Age Heln
E Azl YA $he didew 4

S} BFAu2 Ao] g S wwsti

=
opy
)
12
= 4+
NI
© o
1o, _{m
oy

o2 ot
jus) ETSI‘_',
o
Hu

Mo 2

RS TR - S <
oz
B
oo

o
H oo

E1Ey

Do
)
N
e
-

B gl BRI Felgel ARYoR o
HAE ARAE A1E el ) A R,
ZEEEEE I CEREE e B
A5} wleste] Aol Tl Bie SUd R
of ATHo] WAL W glov] olr maAEe

o TH o

T T
>

i

oz thga) o] A B/ = UtHKlose et
al, 2005]. o]t F-E WiRel wet el HFol| 4
gatofol 3 aEAlEro] g ERE AsY theksh
T4 By Eo] AAEA HATk

(1) AFFEAL] Hlel digk Pyt A3 (Shape
or Topography)@ol4 HW =9 (Models in the
plane), HIEHZ =ZAolA REP@Network location
models), °]4t ZAolA F2 Uiy Ed(Discrete
location or mixed-integer programming models) = -
oo Hurde g7k dALHolu Huge] RE
AE Ad FRE 7P A AR o= S0t
sotths AAStel, ESLA 2ol Rdd A=
gz HAAZEA AXMEY FRAE Y5
(on arc)oll #1AIgH= 7Hgstel, i 2L 317
shil e AHRFHAE oz giATAgHoR
Ak gl

(2) #As(Objectives)oll wzt HAz <]
(Minimize average distance)® F7-3h= 3¢ i3k
(Minsum)¥  HAaxo] A  F23HMinimize
maximum distance)E F7-8h= FH gk (Minmax) &=
TS 4 glon AxHMinsum)E T2 ol& s}
£ Fehs NE7Ige] HA S| A8sks whd %2t
(Minmax)= 3|28 P98 Lelehs 3i(d,
A, BEA, FFEAA T A §)olA F=E
gt

(3) Fe] 7o dALE aelste] & WA
FAANS aHsE 9Y WA 2d(Single-stage
models)e} thtA|e] ASH 35S nHg v =2
A (Multi- stage models) = T4

(4) AF] FFE Aotete] AEE UE +8,
g9 HES 5F AFeR sk %
(Single—product models)®} z}zte] EAIS 2t
kg 3= oA R dd(Multi-product models) 2 -4

olelell = AHH FujEe] &=HCapacity) o] Aok
w4l g 59 o, Fart FaAgel wlEst
o FFAIE HolAH Fovt EEveE A T
2ol g v gk 1y off gdIAdE
= 718713 ALY 71 T 22 A3} 7)7be]
2 e H(Static) 52 B4 (Dynamic)®] -, 4
| tvolBE st Totste AR 52 B4
d

ol we BEY Sol whE PR FHAN FeNE
2 gom Relstel AdFsheA ohlW FHAS 4
Az w2aiEe] SgolR Bl WE PR PP 5



A 149 A 4 3 2012 12€ 179

oo
i)
!
>
fu
0&
e
E
V
il
(b
o
N

RUB -

tot fo,
ox
oo e ome

drelol = Ul o] FawWsh EHY <
A7 el WE
Ao MK What-if) = HF3
HEEAE B 4 lrks 2ol 3)
Sol o7 FRe| £RAL FHAL Ark,
Maruta et al.(1999)> FHARS el ARE A& o]
Aol ol 7)ss 2 *-,E(TOOI)J/]— rEo] TaAs mdlg

O
[U 0
; oY
rO
<
o =
02
&
E
i
e
1o
T

3} ABEllA she ke AMSHLT, Takakuwa(0001

ABIOWE 3 BTG Bl e L
AT s AAA) 5EB)0] AEH e B8
slo] FAEALE F)Ee] WMEAAE fAEN T
ol At dnel G A St
g5 Axe BRUENAS FEH] A% slol=e
Qg AN,

3. YA /A7

31 AET % E5F

YARE 22H AS8E AxsALE A B, C D, E9
S5 AETS AAksla 9or, dHlEd Hitrbe
300%HA W RkIE] Wisle] AERST Buz} 006m’ =
A A7t ais]e] AES Akela Q) A 1%
oAM= A, B, C AETS F2 AL A 23739
e B DAETS, Al 33FoAE A
o] FEFES A, E AlEFTS 2do® 7Y

ol fET ek

3l AR HER 7L AGEE 13 =F
ARE wdFolth sl Adshs vzl gl =
TFE AEFHoR Il glow, A 5dkte] &
TF vfEee P =ede] SEAEY 8 vt
W As o e, ols ks At
A e FAlel 71918 Aom oA B S
Aol mapet 2= ] el = el 9

iR

o] FhRote] AEAHOR FEel FHtaL 9lo] A
=

shds FERlTY el Skl dssh] gt

2

AAS] MekE e 9tk
olegt FEHIFe SVt & st 7] B3
o] Mz EFARAAES AAsk] 98 F3EAIR]
20158 AA E5FS (29 119k #2o] 4% A
AdE ofr] ERAER] 201599 WA B5de A4A
A B 37 59zt = Sl 49AES
, TEe X AAdRE

T
==

o
ofo

32 oo ot o 9
o

o

03 04 05 06 07 08 09 10° 11' 12 13" 14" 1%
(19 1] B3d5e] B8 o=

Sl P) FFE 2] A B4 AL
Aol Qe FHom PUshe AFT] AR Pgko
QR AFTS FH AW, FE WA 15 A%
B ALZT Y0l 1A B 25% 71

137 EFARATM RS FF SvdS 248 A
Fol

o2 7+ AHe A

W% EAF Slolt,

A ALkl B2 AEde] ArkEel 7 Axd
= 7P Bol FEEaL o, e dF el

AT AAEAA o] o]t



180 Agd|H BNE
7 .

ﬁ|LLQ 51

JIEER

o

THlE 3 o] tiREe] BRI B 7}—1—,— Capa.©] mo}

I A, "9 ARLE ojv] SIS 2dstar glo] FF-

[2% 3lellA & & kol A= 137} E7A% 3 EE5 7kl divlgk A A Capa. 2H%E T8
16979 Aas BAstar, 3 3] AIRFH gk oler® F-Z4H L 9}

S Pt 7YEA, VAP RE 2398 AuE HA AR A 2L gvﬂ@ﬂiﬂ 252 40ft 71E 0]

3t 9t} o] & ola] A EFAFC] 2vkA] AK ue}l 1lton ¥ 8on 2 96U, #l¥2 175ton A=

T2 Al dA7F o, o BFAH] A5 152017 AFEEH, 7 BEFAANAE Ae] 60000

9 wiEAYel 54 gEdd uigk oot JAE N AWHZ wlEo] o]Foix =], A= 8170 wiFAY

A A7) Axus 7FsAE HAske ok webd 8 T A A2 AEketelo] WEkghd] whelo], e

Ao} o BAAAAARE A 73l A7 97 AL FEAEERE vjgo] o]FolxaL glojx] wiEA

ol ST s 9% AFAA AV 42 o] THE= A97F Bar, wigAtEd 2273/ o] Hat
Eli=n WSS HAeE A gk

v Zolrin] iR oF 43%0]m, A B

gt ; T B olEe] SERTF 2% AA S, 2]

S
T wiEEE 309, 70%0]th TR TlA W
1252 W71 AA 3550 B%7F 24300l s

ol U-IH

2 2 o ol
o

e,
|

w3l vk

i} ]
I | I """"""""""""""""""""" b A4 % HA 5

0
| I ‘
1 T — _.
(

12% 125 325 4 T '

)

J 41 AYE L Y 7€ 43

5 YAM HEHFES B4 A, S0 A4 o
= 620099710, o] F 91 45370 AATE AA)
%

0 UHE-J B, A9 1,000719] Ax7F @A |
0958 AAG ol 5], Aol A
I BAAE] =S sl AA| AlEE ol =
[29) 3] A% B Al B 2] 1,0007H] wh<E ﬂ”}* oz aejsto] B8k

o
Iy Ioeyg



A 149 A 4 3 2012 12€ 181

) gebd 73 @ %4 53] A
| 100.0%
il
. / -
| 60.0%
! 40.0%
Mz T
! 20.0%
0.0%

Al 2] Al @JJrOﬂ thsked Au]2,
R Aselzie) 3744 EwelA Brislel ﬂ’ﬂ
AR WA Al FUe FEEFHE
o= pglom FEF 24Ahel 100% wise] 7
ARAAE 718 AR shgich =g ﬁzﬂ d
W gRon ALn(FglN ERALCR
o)), Agul(Egeld gPndere) Ay &%)
BEul(EFAHANA Aoz )8 stn](2F4]
2} olAR)E AP AN ERE E2AH]
27k Qlzin), Aukeln), Fu YR, AREEEN], F
HFEE At Ao A ddter A

A

Mo (2 of N &
o ofr o ot AN re o LY
JIN' ) mio S

jus)

42 AYAA 7|FE

of ANFE(@E EFAAL F8 ol did A= 2 4
) A FAGE TFe (&S dAF Fed)e
7oz Sl

REEE

(29 6]3F o] 1dAlZ &3 AMAAIIN AY

EFARES adE FADStlA At TLE uia
q3} FEAIE Ak VIEeR FuES HAs)
(As-Ts Closed) 3}, 2dAl= ERAE aj$aAY
I FEAES dE XSt F JoJE WAT
o] A 3K As-Is Open)stSith

TF EY HAS dae 4 FF FEY o)
Ak gEo] [29 7] =218} skath 3gelA
Ao R F4(H4%5)S 8ton, 11ton E 40ft ZE o]
5 g3l AFsied, dao EFAE AAsHIA
S tidstste] 7 AR 3 38ete] A5

r
[o

3 ] E9] FEu|HT oF 8%9] FHH|E AR 4
UE Ao BAEATE 2 el ERld 53
22 E 1A FE3AF EFARCE FE(HE)S
71 FEAANAE F3] AT el oisjAnt &
Fota oM AFs s F Ao AF Hud
T AUk

AS_IS CLOSED

=S =AY, M) St
| o A4 Hi& Route &|=j=}

2 HA SHofl J

—
bl
2
I
Tio
0
T
0
3
e
2
i

A
b

(2% 6] AsTs 815 223} Wy

=¥ = =d| 100 %

=|=| = =H| 92 %

(29 7) A% 245 Az}



182 AR S T8
. 8 7] -

.‘F )
A

_«f{'..
,/' == - &

T ZI1™ uwsu] 76 %

HoOlEFH 94 %

As-Is Open
- . WPy =
- s =
- s JUNS £
A -l 'ﬂv
{5 e & E
‘ - . e
- _.

(29 9] 50k AAske] w3

g 2Rl A5 Aye 7 uls FE9| olf]
Aet gE=o] [18 8o =213} sty =/F750lA
aMo =] wjEL Iton, 25ton % Ston A HS g3}
of wiEsh=d, dao] mEUdT FEAdS A st
HA S FES 4 3HAsIs Closed)d 750l 7]
= lEu R ofF 19%9] wjEHlE A
dge] mEdadY FeAds FAlst
FEZ % 3KHAs-Is Open)d 730l

o} oF 24%°] wiEn|E A7E

e 5 9
DAC B ES
7]

o)
A

dHFAHAAE FAHAM FE(HF)
E HAske FalA EHe] 8%, wiEh]
o] 24% B skAn|(zd Akl dnl, = sk d AR
o] 6% Aitol 7Fedt Aoz FAHUIL olF YA
9] ¢k o] °F 10%

5. 4 &

TR RS 80% oS AXSa Q= ma]
St eglel Arje A4aelel ;

el del AR @ ARAAIAE s %
£o] HA5E FalA of 10%e] T

—_

Aggol 7Fs

=
=

4
|
2
i
b
ol
rlr
o
ety
__)&l
2l
lo,
.
a2
oty
N
NS
e
fo
ol
ui

6. F 1 & 3

[1] Yang-Ja Jang, Seong-Yong Jang, Byung-Mann
Chang, Jinwoo Park(2002), “A combined model of

production/distribution
planning for a supply network”, Computer &
Industrial Engineering 43, pp.263-281.

[2] Sun Huijin, Gao Ziyou, Wu Jianjun(2008), “A

network design and



o 3k 7 g 7433 A

A 149 A 4 3 2012 12€ 183

bi-level programming model and solution
algorithm for the location of logistics distribution
centers”, Applied Mathematical Modeling 32,
pp.610-616.

[3] Clarisse DhaenensHipo, Gerd Finke(2001), “An
integrated nmodels for an industrial production—distribution
probleny’, TIE Transaction 33, p 706715,

[4] Andreas Klose, Andreas Drex1(2006), “Facility location
models for distribution system design”, European
Journal of Operational Research 162, pp.4-29.

[5] Young hae Lee, Sook Han Kim(2002), “Production
—distribution planning in supply chain considering

Computer & Industrial
Engineering 43, pp.169-190.

[6] Daniela Ambrosino, Maria Grazia Scutella(2005),
“Distribution network design : new problems and

capacity constraints”,

A A A

ol
=
£
&l
g

E

O

™
I
Z“_UJ
g
-Lr‘ o

Hﬂr spak A
% A(KAIST)
- mx|tiet

Sl k)

i

2,
of
ok
i)

%
_,é
L _
_Ilﬂ

ool Rl oo
o =
o o
= b
@ J
o
N
T
2
o&‘i
)

i

o>
I
FTF
A
=
it
Hu
B4

AT P 4382 WAt
Fota) Qa4

i)

2 LK
%{ it
‘ll
B
fiu)
1
Ho,
2
2
o

X
>
o
o
1o
Ju
oy

>~
>
ES

Hoog 1%

2
©
Hjl‘fu

" o2 ol
o B
o

o

off

Y

2

of

ol

2

ﬂgr_{oﬁ'

Bom> fLoob mE ol M ot

(o}
mqmrﬂtééo&j&_{
omr%mg‘au:grﬁﬁ“

al) Ol
Eﬁ
2 ol

dH ol E 1065603%

T AEATET S

related models”, European Journal of Operational
Research 165, pp.610-624.

[7] Tetsuya Maruta, Yoshitomo Ikkai, Norihisa
Komoda(1999), “Simulation Tool of Supply Chain
Model with Various Structure and Decision
Making Processes”, IEEE, pp.1443-14409.

[8] Soemon Takakuwa, Hiroki Takizawa, Kumiko Ito,
Shinichiro Hiraoka(2000), “Simulation and Analysis
of Non-automated Distribution Warehouses”,
Proceedings of the 2000 Winter Simulation
Conference, pp.1177-1184.

[8] AAA, oAl AAA(006), “EF UEHA 5
< Qg on] H R AAS 213 AEEd &
A7 Al EEolAEs] =EA Al4d AT,
pp.67-77.

N
A 3 7]
AEetal 2EFstat st
AL, WAt Ak Ak
A28 At AAFE, |9
Aot oishe Ak A o -5t

pbsbg F, E3716A}
AR A (F) 27
PR AP, HATH

SCM, Pool System 5.
T AR XA o] E 129




184

%7 A

Asta 9o

A SRRl A

Asehet -

AL

—_
~
<
~
~

North Dakota State

A A%

Univ.ollA Post -Doc®} Adjunct

el
tlo M
[e9)
(% =

O
%o 1]
o B
< )
I mﬁ
W D 3
‘W.L ox Eo
E
T

ool
iy
T B o

1



