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Department of Logistics Engineering
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Abstract

The container terminal operation systems can be classified by three different
parts of major sub systems which are planning system, resource management
system, and real-time control system. Especially, for improving the efficiency and
productivity of container terminal, the planning system is the most important sub
system in the operation systems because of processing highly increased the
number of container loaded on board and of getting more important position in

competition with other terminal.



The reason of this, the planning system, consists of the ship planning, yard
planning and berth planning, is studied and practiced by many kinds of ways.
However, the study of the integrated planning with real-time control system is
seldom published. In particular, in yard planning system, there are so many ways
to get benefits to plan if it could be integrated with real-time yard monitoring
such as to get exact location of unexpectedly changed position of containers, to
prevent interference of equipment in planed blocks, to consider the planning with
loading patterns and so on.

To utilize these benefits in this paper, heuristic algorithms for the export yard
planning, operated on monitoring system, one of the real-time control systems,
are suggested and integrated export yard planning system are designed and

developed.
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<E 3-1> 71& AN2¥a B3 A A"l v

-8 7€ AN2" Y A=H
AAZE AHelY AR oA ghef X O
T=Y A T EF O O
HZ 759 dHoly A AA X O
Loading Pattern A O
"= Pattern 312 A O
A" ol AA FA g X O
B A dAte] AR Rk A O
Aol 91H W e x o
T, O A8 wryg
AL AE AR Rk
<o AlE RkedehA] s

3.3 A2He) 233

B Aol A AlRbske A A A =FE do]EHo] &

'S

729 4Ag AL o] F 7}
A mER FASC Yok AA Azwel AdY HAE 1

3-1]3 ok

FH37] YaiMe 71EHor A AH oA EFBKPROS: Booking Prospect) & A
AR ] gk FA R dojx = AHolY HE AFH 9 WY Al(COPINO: Pick-
up/Arrival Pre-Notification) 258 7% W= ZEH oY AKX gl FA4 32 JH7}f

dastrt mebA o]yl 7} 7 8AES FAIFeR AT HI|E S



Database

EDI
(BKPROS,
COPINO)

IR BHD o
4
o 280 ||| U}n_l e
. =2= S8 X r
t L SIXI IR | | t
e
@ | :>h
2E[E
wax (AN 2= FR ||
g2ElE N 9x 2

Yard

[Z2% 3-1]1 AA A28 Hd=

3.3.1 AH o)y, AH oY &=

TN ANGLA st £E ARG ALY Aol AHoY BHE HAAE

rie

5

Fole] #E whE BKPROS T A RAGA] s #4402 Y= 553 3

23 x4 ¥i= COPINO, 181 A3 AA % GateD E3sto] vl=u= A

A AR sl AEHolUE IFsetr] ffste] Bt
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A FEor EiE o o] AEely 559 e BEAZAN, et 544 &

(POD), A& F&(F/M), ZAH ol 12 (Size), ZAH o] 24 (Container Type), 3H% &
H

4J(Cargo Type), A S (Weight Class)5o=2 Z1FAoiAH 2z 1%

5
ot

(Amount) AR = o] ¥3heTh & Agtelx etz sk AHY H59

= Ue 2" 2o

M
B

AHOIH S8
(Booking Prospect)

3L
O
3L
O
00
Qj
00

POD
| | | /[Size
20ft 40ft Hi-Cubic
\ \
Cntr Type
Empty Ful Cargo Type
\ \ — .

olu} L= Weight Class
== == H: Heavy

ﬁ’ﬁ ﬁ’ﬁ M: Medium

L: Light
Hil M| L Hil mIl L&

3.3.2 AXF 7=

FA G (Yard)ol T2 & AFA ArstE FF FAG Ago] RS dHol
Hw AR Aeelvrt AR EE et o FAAdA HHoUE FA = T3t
#¢l(Lane), &=(Block), Hlo](Bay), ¥ (Row), tH(Tier)o.= Fa ¥ 2 A4 tf
AR GAGAAE TIC AHE ol &3tnR 4 69 A ke WS Btk <l

ole & Levelo] 9Aol EAst= H e 55 S A=A 22 el
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A T/IC 819l Turn Timeo] 2AsHA] =t T/ICO ol A9t AIFS Ao 1
H3l7] W&o Turn Time2 £23F Ak A7l ol H Aol thito] HiE= &3

Fo TEE vhe 23 g

SXIE
Yard
[

\ \ |
Lane
Lane A Lane B Lane C /E

\ ! \ /[Block
Block 01 Block 02 Block 03
Bay 01 Bay 01

[ Tier
\ \
Tier 1 Tier 2

[2d 3-3] AAE = Y3}

3.4 Database 27
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Aol A By Aol =S dHo Mol AE HARRlste] o3 wAlE A8t
Ab skl

ZH2ol= A A& g o] E o] 2<(Object-Oriented Database) 7Id o] =& o] A&
stE 1 JAIRE f-vel Adoly HuldolA AME-stal 2l RE DBMS(Database
Management System)> 7I1# #4138 ] o] E] ¥ o] ~(Entity-Relational Database)E A}-&-
star Q17] wiitell #AEG wlelHuHo]AE Y] DBMS®E stal Zh JRAlES Aol 7t
A= Ajksle] H| G-I FAlo AARE ARES gy o r £33k WS Yd)

e

3.4.1 Database 24 7/1d 2 xzAlg

WA 2 AT giddel He AAEloly ElwEe] dHelEHo]AE YARIEHy] ol
A= dHelgHol2E st T3 MAES oA JidEE ARy [19 3-
4194 .

diojefrlo] 2 AA Jgzmed e £9 AL FA7E H= /M $8F A=
Hulde] 7|gst= &x HAHRE 71X VVD(Vessel & Voyage)et Container ©]W,
Master 7WAl2t gt 2e]ar Hujde] HdAAQ ARWE 7M1= Terminal 7HA| 9 &}
AF NAZ Berth, Yard, “12]il Gate /MA7t EAETE Vessel MAE Aure] +x
ARE 7MA = Vessel Structure?t A3t Hulduje] FAule] ARE 7X &= AR
Faciliies MA 7} EAgt o] /MAE G, T/C, 18aL YT AAER T+ 2l
npxlwo 2 EDl JfA|9F Code WA= AlE ¥l ofd AR E=ZM  Container,
VD 2 RBE JNA9 AdEn. EDISE Code MAE ALs 2zt /NAIEZ Container,
VD 7§A Atelell= ARE Fxstal 7 @l Add Ads Fdske dAVE A4

H,
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-

Database Management System \

Terminal

Berth

Yard

Gate

N

AEA?

olgiH|o] =9 FZFo] AR vl AT Aoy EHulgxd FRyE A3 9

Facilities

Plan

Container

T/C

Plan

YIT

EDI

) —

R

[Z27 3-4] dlelgHlol= HA] 7hd =

dolE o] 2 Al Aglo A= ARgApel]l o3k Mqu]= 2730l 9l7] Hel= b

oMl o] nE ARtz S8 AlAE Nl lojM = wlolE o] d¥Ado] FAH o}

S A= uel Aale]l WA Awe

g 5 gk dE 5o Aro|ue FEoA

olg] HolEol M2 HR7F vbgo] wojof 3

i A

doly dadol ZAE

)
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T HAge] ARE x3]5te] olE Ag Rkt AA AlaF dBAHS A
stojok al7] wiito] 7]E dolHu|olx AAERTE FU TEAQ dolEMo]A Al
do] HE5 AdAste]of ghrh(r3tE, 1999).

webr 2 AFeM = TF dHolEue]2e ol dAelA Fr AMEYE Ef
(trigger)e} A k=7 # Al (constraint checking)E % 43| o]&3to] AE 7}s3 H43
o ARE Aeolve] sFol wet A5t 73 JE7E ek Helgdd A

QA AEE == S

3.4.2 Database Design

B Aol AE GolA AZE SEHQ dolEulol s A6 BaR weAge Ay
& wedsta AN AREI} B ol Fo{HES UA dolgHo] 28 A

oh [H 3-5]= Al=H dlojEHel~E Aejsty] 9k A3 @AR E-R Diagram

EFiATh. 7+ "ol &3 BAA (1:n) S foreign key(FK)Z A EAL (n:m) BAE

N2E HolEs AAsE WAooz E-RS ¥¥ Tl Diagrame] 34 S 9&}7)

rr

slete] Code MAET ThE Elo|B7te] 7 mAL Aketgim 7 Aol ss}

Hol 59 £AES primary key(PK)$H FK7FA| 9 A 3} T
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TV_ROUTE TV_ROUTE_VESSEL

[ 3-5] A[=H

26

E-R Diagram

PK ROUTE CD| |PK |ROUTE_CD
PKFK1 |PORT_CD | |PK |SHIP_SEQ ECIEROS
PK PORT_SEQ PK,FK4 | SHIP_CD
FK1 | SHIP_CD PKFK4 | CALLYY
¢ PK,FK4 | CALL_NO
PK CNTR_AMT
TV_WGT_CLASS TV_VESSEL PK PoD
PK sz_cp
PK ROUTE CD| | PK | SHIP_CD PKFK2 | CNTR_CD
PK,FK1 | SHIP_CD PKFK1 | CARGO_CD
FK1 | OPER_CD PK EM_CD
7y PK T_CLA
FK3 | OPER_CD
TM_TMNL
= TM_BERTH
PK | IMNL_CD
PK | BERTH_CD | ¢
<
<
f A
TM_DEPTH T_CALL
TM_BITT -
PK | STARTM (S PK,FK4 | SHIP_CD
PK | ENOM PKFK1 | BERTH CD PK | SHIP_CD PK CALL_YY RGN
PK | DEPTH PK BITT_CD PK | CALL YY PK CALL_NO PK | CNTR_NO
PK | CALL N < PK |DUP_NO
FK1 | OPER_CD
FK2 | PL_BERTH_NO
2 L FK10 | SHIP_CD
FYVY Fks | BERTHNO FK10 | CALL YY
A FK10 | CALL_NO
VIS @A FK4 | OPER_CD
TM_YARDBLOCK TM_YARDBAY = FK2 |TY_CD
= SHIP_CD FK8 | UNNO
PK |BLOCK |4—] PKFK1|BLOCK CALL_YY FK5 | POD
PK BAY CALL_NO FK6 | DEST
FK1 | CARGO_CD P FK7 |POL
< FK9 |Y_TBLOCK
Y — VIEW_CNTR| |Fk9 |Y_TBAY
FK3 |DELV_TP
TM_YARDUNCELL gﬂ'T,Rﬁgo FK1 | CARGO_TP
PK,FK1 | BLOCK =
PKFK1 | BAY
PK ROWW TP_CNTR
PK TIER T_YARDPLAN PK | CNTR_NO
PK 10 cD PK |DUP_NO
PK,FK6 | BLOCK
PK,FK6 | BAY FK1 | SHIP_CD
PK ROWW FK1 | CALL_YY
PK TIER FK1 | CALL_NO
PK,FK7 | SHIP_CD
PKFK7 | CALL_YY
PKFK7 | CALL_NO
FK5 | POD
FK1 CARGO_TP VIEW_YARDPLAN
TP ATBERERT FK4 | OPER CD G0
= FK2 TY_CD BLOCK PK | GC
PK |1X_CD FK3 DELV_TP BAY
PK ROWW
PK | GENAME TIER
SHIP_CD
TP_YARDPLAN ATl Y VR TF_TC
CALLING PK |GECODE
PK 10_cD PK | IC
Ez;m gLAggK FK1 | SHIP_CD
o BAY FK1 | CALL_YY
Boww FK1 | CALL_NO
PK TIER ! FK6 | POD
PK,FK3 | SHIP_CD | Fra |CNTR_TP
PK,FK3 | CALL_YY FK4 |DELV TP
PKFK3 | CALL NO| | FK5 | OPER_CD
o TorconE FK2 | CARGO_TP
TC_MASTER TC_CNTRTP TC_OPER TC_UNNO
PK |CLASS CD PK |TY.CD | |PK |OPER CD| |PK |UNNO
PK | CODE_CD
TC_DELIVTP TC_CARGOTP TC_PORT
PK | IY_CD PK | TY CD PK | PORT_CD




AA Sk AA sl ZF Al sidshe HolEES A4HEW Code 7MAE=
TC_CARGOTP, TC_CNTRTP, TC_DELIVTP, TC_MASTER, TC_OPER, TC_PORT, TC_UNNO E|
olBE= ol 1 EDI /NA= TE_BKPROSE Facilities™ TF_GC, TF_TC, Terminal
A= TM_BERTH, TM_BITT, TM_DEPTH, TM_TMNL, TM_YARDBAY, TM_YARDBLOCK,
TM_YARDUNCELL, Vessel 7HAl= TV_ROUTE, TV_ROUTE_VESSEL, TV_VESSEL,
TV_WGT_CLASS &= T ¥t Master 7| A= T_CALL, T_CNTRZ A E T wpx]at
SO &2 Master /MA} & NMAEL HAZA FE9 FAF AFS 9% dHolEQ
TP_YARDGF, TP_YARDGFPRTY, T_YARDPLAN® 4 Ht}.

o]4ke] z} Hlo]Eo| A T CNTR, T_CALL, T_YARDPLANS 7] HolHE X% 7}x 1L
AT History AHZA] A[te] A 45 BE do]grt FA o] o HolE¥ =z
ste] x3]3 uf 2 Ajgto] AT welA 2 AFolAE TEHoRE o] Al HeolE
of el & AFddel HE AEWS  §A8E  TP_CALL, TP_CNTR,

TP_YARDPLANE A A5l w3t} o] A Hol&E& Ztzte] 7] #is HA =

L=
TP_CALL, TP_CNTR, TP_YARDPLAN EH|¢|E9] T&2 <l #AE A T_CALLo Al

= A g7 ¥ = AAE B Atrigger)ol 9l& 2 7] ko] TP_CALLel 4+

Mo
td

UH L T_CALLY i EAFAte] AdFTEES dEstd TP_CALLS] &3 RAFA7}
AbA ) H A o] ¢ I E TP _CNTR, TP_YARDPLAN, TP_YARDGF®] a© =M 3}x}e]
fo] AEog AAE o] #FElFh E3, T CNTRO A2 Ael oyt &= 7

zo) Ulgo] FAEW AT Aelolui= TP_ONTRO] WAE Ausl Z7HH o el
o

thomeld eleld EdAS View Helfol o@ TEA Agow A Baw
Hage AR §AFEE B AFAA AL e LA TUHPR A
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gk

35 5% 4A% AL 9L 9

Z o] o
1w
1

1=

3.5.1 &A1 A
(Re-Handling)©]

174 AgL
.
oA AYzhat
A AEel |zt A v AFH =
A AFeletar & 4 glvh ey A
o] WA o]FolA|7] wjZol olefgt A&s
}= 249} Loading PatternE<
TRSHA AZeta Az A o]
AstA A=stal vk Ae Ag
solA A WAE Adelde T

o] g/ (Stability)S w5
= s 4
s A
| 1% Loading Patterngl ZAE o] o] T
153kt 9

o} Aukel] thste] AR <b
(Loading Plan)ell A ilgd & ojof s+ B 84
FE= AAF A
A4 AdHelHsES M3 FA £4o
+ H(High), M(Medium), L(Low)Z o] e 3ich
& agHoR 937t
ko) sk ghel zpol7h kol
WahA 2

(Weight)o] o}, whebA
Qs arestoiof ghth
et
etk o2 Hloly gtz
] el EAS ZAeeluE ohulz NA] s Aol 1
Al A Al S5 AHEAF 5, Al & 2KPlanner) 7} 518
Al Fwrel s8AE A&t FANAE
2 5% (Profile) o] 44
e SO IaF

HA7F
A= AAolr. wehA &

AE

A"l s AH3H &

% A
| @esh
28
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2 Aol A At A7 XU E " (Yard Monitoring) 5 X AlElS T

Aok Ae W Adeld FX A% L ARE Qs W] AN YD

F ek olol Atk wrHel oled AxHo] Fi oWt AuE At F AAE
Agstelol s BAE WANEH AAR QAo W AoV 5§
3 ARE RUHPoR FASUA ALL FHstelor JuR £F FNY AY ®
Yo AAAS A FROE A2 Rat BRI BAR 2YL 485
g w3l FAFe FH AF L Aol Furt WAHE Aol ek ol

fo St
_0|L
&
o
ot
ot
)
lo,
rE
Lot
2
Ho
r o
2ﬂ
X
=
olo
2ﬂ
rlr
b
oft
o
fo
-
i)
)

el s = Ae ey e gk A% Bayel MY #1X(Row, Tier)e] &A1& A3t
2 AA, T AA dare Aoy EE=S A4 o4 5 =(BKPROS: Booking Prospect)
T A7 BARAY] A AEEFE oA Al A daeA = wrEYA
(COPINO: Pick-up/Arrival Pre-Notification)?] A HE o]&3le] Al&de FH3ch 7 A
kel A A v 2

(1) A A 23 &3

— ZF Aoy BEo= HAAE HHolYe WA =% i1y

— Agsaa e RAFRE 4 AdAIRbe A s Ajle]l WA sk A
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rE
inss
i)
rlr
>,
)
=
=
2
=
oS
)
ol
ol
LS
incd
o
(i3
o
ol
ol
X
&2
rir
il
Jfu
o
=

A4 A = AHHE v 22 A so= aFdet & Aol A

= dub ol disiMRt FAG Afe aystER 5 HA40A e £4

rf

N
to
_O|L
3t
ku)

2Ezt (Vessel & Voyage)
POD(Port Of Discharging)
Size (20’, 40, 45’)

F/M (Full, Empty)

Weight Class (H, M, L)

22 &4 2FHEE Bays @delY stue] Baydl thE £49 IF

tlo
(ot
ol

2!

Hi-Cubic> 3%H(Tier), =2 9] 3.59S AAlsts S dFoz s,
Size7} 45¢1 A& Hi-Cubico. 2 A 2]3dlal Hi-Cubic E3& &9 %n]el T/Co

Aok SRE e7] S8l 2 259 3 WA Baysh A9 Baye] $HHow



Adoly #x F7F WA A4 9= Hi-Cubic, 40ft, 71811 20ft AH ol =

2 agolteiE A4A ARNFE WA A FAS AE T oA

O

COPINO7} o= e oY Al FAE ¢ F JoB=E Gates 3l 1t
=

Y= AEeIY 7 sid Bayel HA74A] o] Edh= &%k &3 Row, Tier 913=

A7 s
2o A 55 T AFA7E 423 Alowance #S awsle] e 384
o] &3l AdHoHE S Row, 183l Row HE 7} wE 3o vjAgoh.

#oz $AAoE WA
mage] #a Azl YR od Aelx % on] g A W] ARE wE

shojof @t

oldow & AANY A FHS A3 AVHA Aol rF B AR aeAE S

Ay Bk o] AZHA dakE SE=E YY1 3-6]3 £t
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2tE A=
COPINO

2401 &X

SequenceZ &
x|
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3.5.3 2+AF dHe AA

Hl 4 (Phase Il), Z22]lal Aeoly A% &2 9% ZAH(Phase lll), ©] Al SGAZ i

2gspetglal o] Al o] Fduol 4HdF FE FAYG Ads FHH "o =

ne 2] Ave]

m: AA Block 7N

»N
bt
LS
incs
S

duke] 52 71847}

L kAR At 29 A

b,: Block <] #t| Bay /N5, i=1K,m

A A o Aol A" 20ft AEH oY B

A AE O Aol AAE doft Aol B

A" AE g dete] A A= High-Cubic XEo]U] &

1:i Block, j Bay, k Row, 1 Tierol] Z1g|o]\y X% %] ¢kkom
B@, j,k,1) = (G =LK ,m),(j =LK ,b),(k =1.K ,6)
0: Otherwise
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Ry

S kA Akl Aveluzt weEs Azt R Aol WS %

&2 745 Blocke] A&

G : 20ft 7} 1% =% i=1K,20' 25

G': 40ft ZF Z1F°] =% i=1K,40' 1575

G': Hi-Cubic 7} 19 &% i=LK ,Hi-Cubic LE /4
D! 20ft5 A& o = 1t Bay I i0S,

R: 20ft2 A& 5 = ¥3te] Row A& i0S, 0 D
D 40fts A& F A& ¥1e Bay ¥F i0S,

R: 40ft5 A& o = 39 Row H& (0S8, 0 D

3.5.31 d=Fy & FXF I €I (Phasel)

Phase I 78 F3AE0] 24 i 54 A& el sidst= Aet Arely

Foll dste] AA 7hed E5S AASs Dot oA e 9 aFd

 AAAM 24 H

Step 1 Step 2 Step 3

xie= Do) N PN Phase Il
= = (=) =" o (=) =2
i B S L o= (I ES >

[1¥ 3-7] Phase I @49 +%
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Step 1 [Z7]3} ©A]

X
et
_0|L
=
b
ol
S
rlr
fd
r>~

S k=12 T3, & AR P

1 1

() k& AL WA n-19 Aol digte] (1)7 22 WHoR (4, .K.1),
(1)K 2) o k= 3ot

@) el A2 o Aukel g4 4 o ghe T

(5) S, =4 Block

(6) Step 2 | FFHt).

Step 2 [4A| &= H. @

[a—

(1) k=121 Adre] AH Y7 v E = AlZtdlo] th& 2] 23t 2je]
AstA 2= BEE5S 18] el 5 =5 -Y s, & T3k

(2) a3 40fte} Hi-Cubic &3+ WHSsh=x AAstr] Yste] 0O §,5 1LK,b S
B(, j,k, 1) =15°A 143 Bays #AA3le] 40ft5 2AS F A+ &7He Bay #

3t DI(@0S,) ¢ Row 3

)

, (08, D)= 7

(3) Za3 20ft

of

e wEEEA AAsy] skl 00 S5 LK .b2 (ki 1)
(k0D el Wkl BG, k1) =120 A& AAste] 20fts 2S5 = Bayd

& D/ @0S) < Row #3 R (0S8, 0 D) T3t

@ 2> ZiB(iJ’kJ)M'*A' o} iB(i,j,k,l)>A'% whE sty o 2k

08, ) Dk Ry 11 i0S, ) DIk R= 11
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(1) BA gzre] ¥EHmZ Aol 1§ 24} 7 PODE $HHOZ 17

4 4
ste R £+4 -3 SN BG kD, 4-3 B(i, j,k,1) "2
i0S, [ DI% R=1 1 i0s, ) DIk Rz 11
o2 Aoy 18L& FAI)

(2) Step 29] (2)& UTHA] o] F3ht}

3532 1528 FA YA =iA(Phase )

Phase lli= Phase |94 3 A8 7153 IHES o= slo] A4 oA EF

AU S TSI ALgA AY Fyel i Aol wek 1 A AN
A5 wrlelth, of BAE e Ty ol ] 7 AR threl At

Step 1 g0l 18 gg
Step 2 Step 3 Step 4
ZiE0IH 2
=350 7|3 |, Hi=Cubic 21Ell | | 20ft 2EH0[ | | 20ft 2UEH Ol
o412 gg (M8 eg M4 1s gy

[719) 3-8] Phase II ©A¢] 7%

Step 1 [ HIolY &3t 2 %7]3}
(1) Zg) Aube] a5 Z-=o| A POD+Size+F/M+Weight Class® & 3}3}o] Size,
FEHoR Wyake AYstel G ((=1K,2002570F), G (i=1K,40' 15715,

G' (i =LK ,Hi-CubicIH5/M9) & %733k}

i

rot

(2 AF 5% AN e A woR egAe FUd.

(3) Step 22 o] &3t}
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Step 2 [Hi-Cubic ZIE|o|y 15 H]

(1) h=1% %7)3}3}.

(2) WreF Gy £0olW (3)= otH™ h=h+13taL ()= YA oF, WeF h7F mhAY
#holil Gy =0°|H Hi-Cubics it &% $k5olm 2 Step 39 (1)= o] &gt}

(3) Hi-Cubic> 3 WA Bay®} wlx|q} Bayol|l $-A4ox wjAstn= p/G0OS,) oA
R (i0S, F lorb)E WA el

(4) BG,jk)=1°11 G ¢ 2554 AA7] 98 (5)= ol sgrh

(5) Wk #3011 1= 1 SUF woF [=30W kz1d W k=1 HA I AW
A DA, ek k=103 ;b vpA R Pavt ofyd = U 9AR St k

= opxu 94 /=12 WAL ()2 o] E 3.

Step 3 [40ft A EHlo|Y 15 T4

(1) h=1% %7|3}3t}

(2) ek G 20°]W ()R ol h=h+13kaL (2)2 THA] o], wHeF h 7} whA]
9 gho]lal G =0 ©]H Hi-Cubicdit &9 =022 Step 42] (1)= o] &3t}

() paOS) A RGOS, O D)E o oz g

(4) BG,j k=109 G o 25%Hd AAQst7] Sl (5)= o]&gtth.

(5) TFeF [#£30WH =1 57k e (=301 k1Y W k=1 HAE =

2
=3

A Ak, wWep k=103 b AT 9t ohlW it o AR S k

L ouAe 9, =12 44ET (2% o) B e,

Step 4 [20ft AH o] 1& st
(1) h=1% %7)3}3}.
(2) 20fta-7ro] v et 40fta-7ro] ofA Fzto] dokrhd 20ftE S $MF 0w )

Al G 200lW (3w oW h=h+l s (2= A o), web 47 )
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Aut grelal Gy =00°lH 20ftE 7t & mo|BRE (6)2R o] F gl

(3) D/@Os) oA R (i0S, [ D) S $FAHes i gter dtal BE Fito]
ARgEe™ piOs) oA R (i0OS, O D)< ©]&gt}

(4) BG,j.k)=1°1" G, o ZF&HA AAs7] flal (5)= o]&Ft

(5) wheF 1#30W 1= 1 S7h weF (=30 k21 W k=1 7A4A 1= AW
A DA, wHeF k=103 b wpA R davt ofy W = ok YR Sk
= ek 9, (=12 WAsta (2)2 o] F3t).

(6) A AT A" Y 15 BE Fito] dPEHJonRT GAS FEI.

3.5.3.3 AH oY HF FX 912 ZA(Phase Il

Phase llI<> Phase |, lI9} @2 AAZ AHo|U7l GateZ5F-E == ZHoUE

N

o th3l4] Loading Patterns i12d3}le] Alulel| LoadingAleol A3 o]

A% Phase |, llo]lA] -3 Bay9] MF $1*(Row, Tier)e] A& 2

7

oA COPINO Au.E ol g3t AHgte] A% +9 752 4

WA= T 2 W Ab AREAR o] ol
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Step 1 [Allowance 9= #t 2 7|3}
(1) AHER7E A" olY A S3ol w2 34X z+S Heavy, Medium, Low H =2 7}
7V W (i=hmD) 2 9 Reth

(2) Gate= 55 ®I= &= AYEA 7AH Y Cf (k=54 index, i =Container index) 7}

b

St 1% G (k='ork =,i =Group index) & ¥}o}tr},
(3) °l Gf(k="ork = ork #,i =Groupindex) 2 Fx FIte] HIHE D'G0OS)
R} (i0S, f D) & EH @t

(4) Step 2% o] &3},

Step 2 [LF W] HZF A AA 2AA]

(1) G' 2% D'@0S)FA &zl A€ AHelY s Aagrt

(2) vtk Gf 2w DI 0s) A w3l As FAE= AHelH oW Bay Index
7} w2 <4, Row Index’} & WHIEHFE], Tier Index’} #& WS HE st
Step 1°] (2)& ©]%, 1#kx] ko thgo R o]Egith

(3) AA 9 Stacke] Hol% &fhe] Tier<4old ol ZAE ,=Row,t=Tier & F
il o w o]Egit.

(4) D'G0S), RO S, DHe cfeo FAE AA(, t=1°1" Co FA= 0)

>

sto] @Al C o Adoly FAle] Aolg Haste] w o] Wl ol EW EL

of A"leoly HF Fx YUAZ ZASL Step 19 2)& ©l%F, oly™ thgow
(6) =5 RowE HAEIGloW (6)o® olF, ofUW UE Tier<4 2 &2 97

(6) = &A 7hedt
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2 #Ys] A% AAAY AY A2Ee TAT NES LA AL A swe

- Server OS: Windows 2000 Server

- Client OS: Windows 2000 Professional
- CPU: Pentium [1-400

- Memory: 512MB

- Resolution: 1280 X< 1024

- DBMS: Oracle 8.16

- 7= Visual Basic 6.0

B A, A Adely guldelA ALzt A g
& gto] o274 WS =UF Alxdlor Ao
AA Gel Aol Theatth. A, AREAe] WMoAS E=REH] A AHelE
DBMSE ®Alste] & A% 2 A0 wigel] ot ARvks Algst AREA7L

A Eo] A= ©]= GUI(Graphic User Interface)® T 3&}o] A &l =}o] 9
MEARS AuAder 44 UE F A=F Adetes sl Ao R FFo] A

Zastete] AASHIH
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- Ground Slot: 4374 TGS

- #d Row: 6¥

- AW Tier: 4971 ¥ 3.51)

Agake FA W ddlelvel] w3k AR = AAR BuldoA

shlut.
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B
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42 =99y T2

EXE 2UHE Y SHAS
== IXH 8 A&
OJARZE X AIAE

SXE 2LIH EDI 2| ZHold O == FXE
g AIAE AAE 2te] AIAE Hel AIAE

(23 4-1] A= 4

& Aol 7 S Aoy Huld RYHHA dAR FE ARG wiA A8

—

AMARA DA =" [ 4-1]3F 2ol AA Ul e e A xagow MRSt 7
Z+e] 7)ol skl Ay vg3 g

HA AT BUE Y AlAHS Gateol A HEPHAY EAdolA FAe e

o

Wold Ht Arolusel tat S s Axglow A gola Aol Iz
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EDI #2] A" A3 oA E3H(BKPROS) i+ W& 7(COPINO) AHE ¥
s AxwomA 53 BKPROSE 4% 4A4 A8 AxwolA Agshs Adoly
OF Axws At W A4q glo] Aol 1FS AMSE /)5S £ 5
cs

Adold 1§ wel Axge FF ARG ADES FYstr] A% Ay 15

H

AE dejsta A RAZA RS ol§ste] HHOY 55 s Vive T
o

e, e EDI de] Al&agI dAAlste] wigld HEold H5& Wi Ve B
7HA A 9

Ao s $E GAG AY AL AA A="dM THE Fad e A
shz dh AlaRle A A 7HA ZsE ZHA AL STk AR AEelY aF #

4.3 XN 2=He] A&

431 A& 25

B Aol A R ARG GAERAAAN2EE AA ARE o] §alo] 4§}
gkl Aol Em el JaFate] A4S ST RG] N-19 Fbek M-05 3

Aol ARE o|gaR 0N £F FH T FFL Y Aelold 1ge ARE <

4-1, 259} 2.,
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< 4-1>N-19 =2 Ay oy H&

N-2002-19
POD Full/Empty Cargo Size Wgt Class Amount
CNDLC F GP 20 H 15
CNDLC F GP 20 M 2
CNDLC F GP 20 L 2
CNDLC F GP 40 H 16
CNDLC F GP 40 M 1
CNDLC F GP 40 L 1
______ CNOLCF.GP__ 45 H._ 1
CNTXG F GP 20 H 27
CNTXG F GP 20 M 12
CNTXG F GP 20 L 10
CNTXG F GP 40 H 15
CNTXG F GP 40 M 9
CNTXG F GP 40 L 8
CNTXG F GP 45 H 28
% Size 45+ Hi-Cubic Total(van) 147
<GE 4-2>M-05 &} AdHolY 5=
M-2002-05
POD Full/Empty Cargo Size Wgt Class Amount
JPHKT F GP 40 H 7
JPHKT F GP 40 M 1
JPHKT F GP 40 L 3
_JPHKT F . GP 4 Ho 18
JPNGO F GP 20 M 2
__JPNGO ] F .6 4 | Hoo 19
JPYOK F GP 20 H 66
JPYOK F GP 20 M 17
JPYOK F GP 20 L 12
JPYOK F GP 40 H 22
JPYOK F GP 40 M 10
JPYOK F GP 40 L 4
o JPYOK ] F oGP 45 oo 38
USHOU F GP 20 H 21
USHOU F GP 20 M 5
USHOU F GP 20 L 7
USHOU F GP 40 H 5
USHOU F GP 40 M 5
_.UsHou | Fo G 45| Ho 15
USLAX F GP 20 H 3
USLAX F GP 20 M 6
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USLAX F GP 20 L 1
USLAX F GP 40 H 13
USLAX F GP 40 M 13
USLAX F GP 40 L 7
_ustAx F . GP 4 | Ho 55
USNYC F GP 20 H 2
USNYC F GP 20 M 1
USNYC F GP 20 L 3
USNYC F GP 40 H 2
USNYC F GP 40 M 13
USNYC F GP 40 L 2
__USNYC ] F oGP 4 | Hoo T
USOAK F GP 40 H 1
USOAK F GP 40 M 1
USOAK F GP 45 H 4
% Size 45+ Hi-Cubic Total(van) 412

= A HF A AAE 7] 9% Gate W AdH oY HEE= AdHY &
T} AR 5H= N-19 &2} 147(van)3} M-05 &=} 412 (van), & 559 (van) &9
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[2% 4-3] Phase I, II 3 23 (N-19, M-05)

[1¥ 4-4] Phase [, 1T 3 A%} (M-05, N-19)
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ol Bl js) 4N WY AE UL A Phase |, 19 ANFL <E 4-

3> YERHAT Phase | A8 S FHstE AIRbE T8l 540 HJ02m Phase

<3 4-3> Phase [, Il At A

AlAEA] ZH(sec)

QS R 3% 22k 2 A A 7F
g 3 = Phase | Phase Il A X2 sec)
1.N-19 N-19 147 0.030 0.120 0410
2. M-05 ... MO5 412 0030 0230 -
1. M-05 M-05 412 0.030 0.441

0.591
2. N-19 N-19 147 0.030 0.090

Algle] FHy = daE tds] AYstd, 3 Phase llldlAl = ZAH U 7F Gate=



Weight Allowances #-&3to] #2 FA 5ol Fatvet= v=dt FA< dHoY
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04 BT 04 04
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0l 02 03 04 05 06 0L 02 03 04 05 06 01 02 03 04 05 06
[Z1¥] 4-5] Phase Il =323}
A48 AEZE Phase |, o] =3 Aol H=2] sl A8t ZAHoolY A

BE A9 TN = S FHeddvh [2¥ 45 WYHE AHelW e HF
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Weight AllowanceZ 20ft2 =) (H:M:L, 15:3:2), 40ft2 o] (H:M:L, 15:5:3)2 =&}l
SAE a3 Adyte] dEES Yehdtl. Bay 167 Bay 18S AW HEW Weight
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