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An Empirical Study on the Estimation of

Terminal Storage Capacity

Aim, Jeong Eun

Department of Logistics Engineering

Graduate school of Korea Maritime University

Abstract

If the vessel is getting lager in size, the shipping company will reduce
the port of call to cut down the staying time in port, and that reason
classify the port part into the hub port and feeder port. By the reason of
those, the competition between rival ports is the deeper and deeper.

Generally, the container terminal is separated into Wharf, CY, and gate,
but if to separate the terminal productive as special part is unreasonable
on total terminal operation. The discharging and loading capacity in CY,
the storage capacity for admitting them in storage yard and harmonized
operation in gate have to be balanced. Especially on wharf capacity, there
are many flowing items like skill of worker, the number of -crane,
discharging capacity. But on CY, the storage space for the capacity of
discharging and loading for container in moment are the fixed items, in
time of requirement for expanding and changing of them 1is difficult.
Therefore, in this research, on considering those factors, we predict the
most volume of throughput on discharging and loading from 8,000 TEU
and 1,2000 class vessel, and then estimate the scale of CY for handing the
volume of throughput and assessing the additional necessary space of CY

comparing with new port in Pusan.
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(m) (m) (m) (TEU)
OCL 1972 287 13 32.1 13 3,000
Hapag-Lloyd 1981 246.5 125 32.2 13 3,500
USL 1984 289 12 32.0 13 4,300
APL 1988 275.2 125 39.4 14 4,340
Hapag-Lloyd 1991 294 12.6 32.2 13 4,400
A A 1992 264.1 135 37.1 15 4,411
NYK 1994 299.9 13 37.1 14 4,743
OOCL 1995 276 12 40 14 4,850
Maersk 1996 318.2 14 42.8 17 6,000
P&O 1998 299.9 13 42.8 17 6,690
Hapag-Lloyd=* 2001 320 145 42.8 17 7,200
- 325 14-15 47 18 8,000

- 2007 - = i - 10,000
Suez-Max:x 2015 400 17.04 50 25 12,000

N
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<3E 3-1> FAF 53} AlAES
T w AL A A4 Fankils 2 Rk o A
qaoe | OTEN AU | o] e ga | O0EW 20 | ZEEN I o
Ul mER Y | TR T TR T I saEF 18 | sEEF ey |0 T
E 6474 m' 1,0394 m 31w 3084 m’ 1844 m' 1483 m
o (1963 %) (3154 %) (2214 %) (933 4) (55%1 %) (454 9)
cyR A 3944 m 6724 m 3364 m’ 1534 o 1564 m 1054 m
" (033%) | 033%) | (023%) | 46R®W) | @ra®) | (328%)
3R m 287 m 164 m' 124w 58 m 4-
A=dd N N o o N e
(117 %) (85%%) (4.84%) (374%) (164%) (1.24%)
CFS 3% 264w 1% 11Adw 1% 844w 1% 554w - -
AL 5 d
o9 A 980m 925m 1,032m - - -
AR AHUIE FEFo] 2 24 A Y FEFIH 2003
312 ZAAF A3
Fab 53 Hulde ES% 649 T/C(Transfer Crane)E o83t 9lom,
Hudd TGSHFF= AA7F 16597TGS=2 71 wx, THREF7)
2260TGS= 713 AA Hista g Aoz velwe gudd TGSY A&
8 WHe 4 Hudo]l 67.94m/TGSZE 713 W, 79k gHuldo] 26.71m'/TGSZE 7}
T FA AR e A= YEgT

<% 3-2> "Huldd FAA AT ALE
T A3 o A gy Kl +% il
cYwdH 3947 m' 6724 m’ 336 m’ 153-dm | 1564 m' | 1068
TGS () 10,100 16,597 12,580 4674 2,29 2,260
TGSY A2W4 | 39.01m 40.49m' 26.71m’ 32.73m 67.94m | 46.46m’
F ¢ TGS(TEU ground slot)= 20ft ZA# oY 1/ & wietel] AA et G425 st TGS
FE Adoly Hude CYol 20ft AHoUE 19o 2 AXT = de A5
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<# 3-3> 395y AAS H F8 ¥Ws 2 s9Ed
4w 4 = o) 7] (%)
1~2 | 2~3 | 2~6 | 3~7 | 4~9 | 5~12 | 7~16 | 11~22
C/C < g 3 3 3 3 3 3 3 3
AHAA A7F2R A 4 365 365 365 365 365 365 365 365
7} A ZF A A & A 7F 24 24 24 24 24 24 24 24
EEL AH A& 0.30 0.35 0.40 0.42 0.45 0.50 0.55 0.60
i~ Of A ko] 5 Al 4= 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
/\]—'7]_]1 A A2 A 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
v A2 A 8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
ERn A A5 = (VAN) 45 45 45 45 45 45 45 45
o] §_Lo A ZA A 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
HEE A 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
SAA TEU/VAN 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48
Overstow A4 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
A A5 = 216,864 | 253,008 | 289,152 | 303,610 | 325,29 | 361,440 | 397,585 | 433,729
agare [
= L,_;} (HATEU) 216 253 289 303 325 361 397 433
o
AU~ (55 E7) Aw Ba Ce D= E& F= Go H+
1T EEaeh e DT %8 ¢ 3001 TEL)
A48 A= e |EAlE 89 uA] ALY, Ak, 2001 10,
T O7E ANERES TEEE 2344 292 HAlE 3 Ao 55 o] AH]~
T e AERES Ve A5 TS Aslele] e AY
olE 7l o= 3 HAtde] 7 EHuld o¥sldegE S AHRd B 53
of UMtRFE AL HHoly AEEHuEY HegdTEHE A HE,
AAYEn g, Zatgndo] 7tz 1209TEU, A4 Enld 659 TEU, $-9H
g 279FTEU, A Euldo] 349PTEU 5 % 486w TEUZ A & ¥ %t}
<3E 3-4> FAF 539 AEgsHy
7+ % A A Fansly A7k - A
F-F4o] 1,447m 1,200m 1,400m 26m 500m 600m
A=A -15m -14~15m -15m -12~15m -1Im -13m
3195E 120%FTEU | 1209FTEU 120%FTEU 657FTEU 27T TEU | 34%TEU
5 AACIUNE TR0l U B4, dRddo gy e e, 2005
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2) AA A=

<3 35> dAxd ZHolY Huldwy Al

(&+$1 @ TEU)
T A o Al o) Zikis Akl st A
98 1,228,383 | 1,195,563 | 882,117 - 278,692 | 357,984
993 1,006,645 | 1,177,188 | 1,398,476 & 348983 | 435895
00 1,433,801 | 1,282,135 | 1,769,120 - 312,299 | 386,818
01 1,272,288 | 1,319,761 | 1,922,497 - 447693 | 432,941
02 1,534,586 | 1528285 | 2,261,484 | 481,182 | 502450 | 505,959
03 1,575,986 | 1,769,787 | 2516,290 | 759,453 | 533,787 | 509,349
SESES 5 4 4 3 3 2
AN A=
306,917.2 | 382,071.3 | 565,371 | 160,394 | 167,483.3 | 2529795
(2002)
ANG A=
(200340) 315,197.2 | 442,446.8 | 629,0725 | 253,151 | 177,929 | 2546745

331 AAF = 44 ¥

gede) A3 FRE ANSE PHe ANBEZEFel AYsel AL

_16_



ol
o
B

op

!

w

B

_&O

il

iy

gl

2D

FA L w2 Al e« I A
(_‘,‘_

%

o
s

B
B

A x g ZAS

7)1

o =

QA5 12, 9 2A 5}

1=}
-

Al

Hude HFad TGS 7145 23

=

1A =W 1/(1.2%1.3)=0.6410] o]

]

1302 78

< 64.1%7F # .

o
oF

CRE

=
o

I AA ZA

i
Jle
Br

o

o

],

332 4

I

o)
=<

(E=s

3
s

gn 3 TGS 7

, Bl ol A

]

[e)

E_yl_

JJo

gl

b7l 9

)

H] 1L3)

~
;00

o] 30UTEUR AlgHI o]F 7|22 Hu

& 30¥TEU 9

A 2]

£l )

Ao ey A4

o]

Aoltt.

1

o

B

_ZI#
]
el
e
o
Nr
il

- 17 -



Erdo]l ®Bf3 TGS

7}

=
=

=
T

39 et

S

4 g

& AFA o] o] g ¥ factor FolE TGS
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<E 37> Huldw 9F 3A5Y L AVE

Hedw | B4 TGS 4 ZZ;]E;? HFId ;Ei(zoom) 3}5 % (TEV)
LA o 10,100 1,272,461 1,575,986 -307,202
A4 o) 16,597 2,090,993 1,769,787 307,575

7+t 12,580 1,584,906 2,516,290 -954,093
Al 7 at 4674 588,859 759,453 -153,394
o 2,296 289,264 533,787 -242,625
A A 2,260 284,729 509,349 -227,238
s A 48 507 6,111,212 7,664,652 -1,576,977

oA FEHT AATHAE = st oJE AT = AU & THA ol
2 A BE ow s HAg 75 ¥ CYE & 5 Utk o5 CYZF 20029

8.6%¢l 2707t TEUE A3k up glo] F4)

<& 3-8> HF W CY A

22 | oveon - TEREORG
T = T H
dFA Y 14 2,067,252 1,059,750 1,007,502
AEA A 192,644 83,715 108,929
549 7 226,954 109,638 117,316
71 B A o 3 221,153 110,660 110,493
g Gl 26 2,708,003 1,363,763 1,344,240




F oFYAue] A YIMNM ANHoR FaHE YL BEFFL AT
o AL FEE FusA @22 Agols Ave AM, BB A
5 AE 2 ofslE Qste] AAF A1GE 9T sl wg EolA

o=l v A oF 132%, A1) 149%, vk 212%, ¢ 197%, A

151% 5 Aelstn Yov REY A5 RFE 9 CY5S o83t @

AA 7] wWEol Huld A SES EF Asor v add: &
3]

<E 30> Bab 2o guuy Aded oo A4 el 2 ons

Mallhos A | A g% [ Age | $9 73
A g st 5 2 (TEU) | 1,200,000 | 1,200,000 | 1,200,000 | 650,000 | 270,000 | 340,000
2002
22 %(TEU) 1,534,586 | 1,528,285 | 2,261,484 | 481,182 | 502,450 | 505,959
2003 1,579,663 | 1,783,418 | 2,538,999 | 742,253 | 531,889 | 511,967
A 2] F(TEU) T O 030, ) : :
A8 e 1279% | 1274% | 188.5% 74.0% 186.1% | 148.8%
A 2] 1] £ (2002) ' ' : ' : .
A8 s

[0) [ ) o o o
2] 1] % (20034) 131.6% | 148.6% | 211.6% | 114.2% | 197.0% | 150.6%
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2 AFolAe gHulde gste Mute] 54 2 Y AX o] WEE
E&3t7] fste] AddiEude] g Muty GG AolE wk- Y AR
g o] &ttt aldgEu gl e dugrd o - A AFs BAd
Ax HFF % - Hd AFEE 5500~5999TEU A se AE7t
2,029Van® 714 @oka, 170TEUSR AuEo] A st /MF7F 236Vano =
7 AR (<E 4-1> F&E

A - He M Sl E 170TEUF ~5999TEUR 74A 9] < - 43}
A7 Mlud Ao telkoy 6000TEUH ©] 4] Aube] g %e &
818 5500~5999TEUH Aol & - A2} 7lruet 4 202 ey

il
>
T
T

il

o

—

<E 41> AAWEVE 4F A8 GFrd g A8 A

. A ) A [HEFA [ Az FAe [ A FAe

s A #F(Van) | 35(H) | AFEVan) | AFEVan) | A5 (Van)
170 TEUR o]* 16,577 70 236.8 2 611
500 ~ 999 TEU= 154,643 328 4715 20 1,027
1,000 ~ 1499 TEUw 61,534 133 462.7 61 1,526
1,500 ~ 1,999 TEU= 20,508 27 759.6 146 1,656
2,000 ~ 2499 TEUw 72,733 131 555.2 63 1,932
2500 ~ 2999 TEUw 285,350 364 783.9 ) 2,262
3,000 ~ 3499 TEUw 289,687 289 1,002.40 169 2,210
3000 ~ 3999 TEUw 29,434 39 7547 404 2,196
4000 ~ 4499 TEUw 241,303 215 1,122.30 62 2,526
4500 ~ 4999 TEUw 120,545 92 1,310.30 177 2,717
5000 ~ 5499 TEUw 183,936 131 1,404.10 205 3,201
5500 ~ 5999 TEU+w 495,292 244 2,029.90 200 3,479
6,000 TEUF o] 25,068 27 9284 311 2,174
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<3 4-2> 1,000Van °]% A= A &3k vl& 35
(¢4 : 3, %)

“6‘}51 Van H & 3 H& | JstE TEU vl & | 35 H &
o] 3} o7 7.7 30 °] s} 56 7.6

30 ~ 39 35 4.7 30 ~ 39 43 5.8
40 ~ 49 168 22.7 40 ~ 49 162 21.9
50 ~ 59 233 31.5 o0 ~ 59 232 31.4
60 ~ 69 149 20.2 60 ~ 69 147 19.9
70 ~ 79 39 0.3 70 ~ 79 39 5.3
80 ~ &9 11 1.5 80 ~ &9 12 1.6
90 °] % 47 6.4 90 o] % 48 6.5
= A 739 100.0 T @A 739 100.0

ZF 0 1000Van ©]A49 ¢ 1,000Van ~ 3,479Van7t# 9 =7 A

2) 2,000Van ©]4 A& gk

2000Van o)< o - 235 2002 9] AvrSe] W ot v &S B4
7 el vl &o] 50%~59%8l A5k DA 51.0%2 M =k, 40%~
49%%5 Agsts A& 335%2 UErg o el w4 50%E HE A

AA 605%= A = AT

rok
N

o
M

>0
o

F\

o
rlr

3E 4-3> 2,000Van o] FHa Al &3k vl& 34
(%9 @ 3], %)

ot¥l Van M & g o & ﬁ}ﬂ TEU v& | 3F &
30 o] 3} 2 1.0 o] 3} 2 1.0
30 ~ 39 10 5.0 30 ~ 39 11 55
40 ~ 49 67 335 40 ~ 49 61 30.5
50 ~ 59 102 51.0 50 ~ 59 105 525
60 ~ 69 16 8.0 60 ~ 69 18 9.0
70 ~ 79 1 05 70 ~ 79 1 05
90 o] % 2 1.0 90 o] % 2 1.0
= A 200 100.0 Z & 200 100.0

T 1 2,000Van ©]%9] 4§ 2,000Van ~ 3,479Van7t#] 9] & A A ¢
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3) 2500Van o] =g A4}

2500Van o) 4% FAs@ HuEo] e P wee LA A3 Fa )
Fo] 40%~49%%0 57t AA Y 446%=E 7HE =oAL, 50%~59%F A 2l st
5w 393%2E UEoH 60%~69%E A B st A= 3.6%=E YERY
Falu&o] 50%F Wi ASE WA 429%2 BAH AT,

rr

<3 4-4> 2500Van °] A5 Al &3k vl& 35
(¢4 : 3, %)

F3ste Van v & s H& | ofst® TEU Hl& | 35 i &
30 ~ 39 7 12.5 30 ~ 39 6 10.7
40 ~ 49 25 44.6 40 ~ 49 28 50.0
o0 ~ 59 22 S o0 ~ 59 20 35.7
60 ~ 69 2 3.6 60 ~ 69 2 3.6
& @A o6 100.0 5 A o6 100.0

F 1 2500Van o]/ A$ 2500Van ~ 3479Van7tA ] F A A

o] el ZMelAM 40%~ 69%°] F - Ast HlEo] A 74.4%(1,000Van ©]
4)~925%(2,000Van  ©]h)E AASFAL jlojA Aol W sy Hu =

F - AT W& 40%~69%(F T0%)FEANN FAE Aow 5T 4 9

413 QP A 2 A F

4000TEUR ol 4] tgdul 6075 0] thatol Aubipmd Ae) kg Al5A
o2 ®ae Az 3000TEUCl4 W=z Zdous A= 497 A4
Mube] oF 30%% AAFT 9lE A0R Uehton], 53 5500TEUR ~
6,000TEUw M52 oF 63% °o]4o] 3000TEUE dA A& st .

<E 4559 SdRRe AARHUYA Aoy Mubfwd BEe

AE Fa S
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<% 4-5> g Ao MukgtEd A
(&+$] : TEU, %)
) 4,000014 | 4500014 | 5000014 | 5500014 _
~ ~ ~ ~ 6,0000] A A
e 4,500m) 7 | 500002 | 55007 2 | 6,000m] vk
° A HE A E A WE [ FA E [ FA | 9E 34 nE
250m] v 23 [ 120 7 [ 96 | 11 [104] 3 |14 | 2 | 83 | 46 | 76
250~500 00 | 1 | 14| 3 |28 |15 | 70 00 | 19 | 31
500~750 0.0 0.0 0.0 0.0 00 | 0 | 00
750 ~1000 0.0 00 | 8 | 75 00 | 3 [125] 11 | 18
L000~1250 | 17 | 89 | 1 | 14 00 | 7 | 33| 7 |22 32 | 53
1,250~1500 | 13 | 68 | 11 [ 160 12 13| 3 | 14 | 7 | 292 | 46 | 76
1500~1750 | 39 (204 | 7 196 9 ['85 | 9 | 42 00 | 64 | 105
1,750~2000 | 34 [ 178 | 11 [151 | 6 [ 57 | 11 |52 | 1 | 42 | 63 | 104
2,000~2250 | 28 | 147 | 15 1205 7 |66 | 4 | 19| 1 | 42 | 5 | 91
2250~2500 | 16 | 84 | 7 | 96| 7 | 66 | 6 28 | 1 | 42 | 37 | 61
2500~2750 | 6 |31 | 4 | 55| 7 ['66 | 9 (42 00 | 26 | 43
2750~3000 | 4 | 21 | 4 [ 55 6 | 5@ 12 56 | 1 | 42 | 27 | 44
3000~3250 | 4 | 21 | 1 | 14 [ 13 W23 30 [141 00 | 48 | 79
3250~3500 | 4 | 21 | 1 | 14 | 4 |38 33 [155 00 | 42 | 69
3500~3750 | 1 | 05 | 1 | 14 | 8 |75 | 31 |146 00 | 41 | 68
3750~4000 | 2 | 10 | 1 |14 2 |19 | 20 | 94 | 1 | 42 | 26 | 43
4,000~4,250 0.0 0.0 0.0 0.0 00 | 0 | 00
4,.250~4500 0.0 0.0 00 | 8 | 38 00 | 8 | 13
4500~4,750 00 | 1 | 14| 2 |19 ] 4 |19 00 | 7 | 12
4,750 ~5,000 0.0 00| 1 09| 3 | 14 00 | 4 | 07
5,000~5,250 0.0 0.0 00 | 3 | 14 00 | 3 |05
5,2500]4F 0.0 0.0 00 | 2 |09 00 | 2 |03
37 191 | 100 | 73 | 100 | 106 | 100 | 213 | 100 | 24 | 100 | 607 | 100
4.1.4 Autgd HAAZE 2 A A
UHoA EAF AdE ¥z AAY Hulde degd HAA e F
3,000TEU o] A& g &= Ak 2097 o] thslo] H oA 7kt A 7+S B4
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< 05¥9 ~08Ud (1241 ~192A17H) o7 Hrh. o= % 8000TEUH,
12,000TEUH & ZtH@ Aol FHetetret=
2 oo} M2k AZE el Aol fkmEojop & Aol

(9 %)

gazhe) [ A5 | ug [eAng 4l | 245 | ug [ FAus
1gmRt 3 14 14 14wk 12 57 5.7
11 18 86 10.0 11 28 134 19.1
1.2 24 115 215 12 34 16.3 304
1.3 41 196 41.1 1.3 31 14.8 50.2
14 32 15§ 5.5 14 36 172 675
15 36 172 3.7 15 23 11.0 785
16 19 91 82.8 16 23 11.0 895
1.7 19 91 919 1.7 8 38 93.3
1.8 8 3.8 R.7 1.8 6 2.9 %.2
19 2 1.0 9.7 19 3 14 976
2Y o] 7 3.3 100.0 2Y o] 5 24 100.0

A 209 100.0 oA 209 100.0
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6,000TEUw 3,579Van(5,368TEU), 8000TEUw -2  4,484Van(6,722TEU),
10,000TEUH 2 5,384Van(8,076 TEU), 1,2000TEUw & 6,287Van(9,430TEU) &
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<E AT> AFAL o §H AWFRM Hol - AHT %

AEk R Van TEU
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7500 TEUH ~ 4,256 6,384
8,000 TEUwR ~ 4,481 6,722
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FA GG ¢ Tn

Y FA& ¢ Fr

st Hl& : Dr

ARG Ho FA 75 5 0 Ce, Tnx4d55 5x423TGS
FY Gate WrE& 1 89%

Add FAH A4 ¢ Fn, FrxCe

Fd FAE NS 0 Ttn, Fn-Fnx8.9%
3Fd Fx7tse Mg 0 Ct, Ce - Ttn
st A : Dn, 6720 x Dr, 9430 x Dr
H}H-Z  (Ct - Dn)+(423TGS x Tn)
doESST 4RSS 29

ol & =°] 8000TEUw Aute] 6,720TEUSE & | 45709 E5& 7]

<3E 5-2> &shHl & 50%, 259 A

e | AN | BAR A Bk | G | AvE | A¥s |9 e
°(%)§ A%=(TEU) | 7W%(TEU) | 71%:(TEU) | (TEU) | (TEU) | 22(7)) | 224
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