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On the Effect of Sea Borne Cargo Movement to Urban
Transportation in the Pusan Port
— Container Transport Oriented —

Won Yang, Cheol-Yeong Lee

Key word ; Pusan Port, Urban Transportation(¥His2i#), AADV . Annual Average Daily Traffic
Volume(F 5 18 258%E), ADT | Average Daily Traffic (18 i RBRE),
ODCY : Off—Dock Container Yard

Abstract

The Port of Pusan, the largest port in Korea, handled 23% of total sea borne cargo movement,
14% of imported cargo, 58% of exported cargo and 95% of container cargo in 1989. Also, the Port
of Pusan has been played a key role in handling container cargo throughout the last 10 years.

The paper is aimed to survey the effect of sea borne cargo movement to urban transportation,
that is, to find traffic volume arising by general/bulk cargoes through the port and to estimate
vehicle rates of container tractor tailer on the roads between terminal including conventional piers
and ODCY, and finally the following results are obtained.

(1) AADV of truck to transport general/bulk cargoes are 6,332 units in 1989, and routes penet-

rate into the center of city and pass through the most of urban arterials.

(2) In the cotainer transport, if HVEF is adopted to 3 of tractor trailer, AVR in each transport
routes are as follow : BooDoo-Ro 31.9%, WooAm-Ro 28.9%, SooYoung-Ro 11.1%, Urban
freeway 13.7%.

(3) If HVEF is adopted to 6 of tractor trailer, AVR are as follows . BooDoo-Ro 44.1%, WooAm-
Ro 39.3%, SooYoung-Ro 17.8%, Urban freeway 20.3%.

Based upon these results, the followng suggestions were drawn :

O ODCY scattered around the city should be unified in a few groups to raise port productivity.

O Rail service for inland container transportation should be escalated to relieve urban traffic
congestion.

© Coastal feeder service between terminal and hinterland should be studied to restrict the pe-
netration of container tractor trailer into the central parts in the urban areas.

O Exclusive freeway system for effective container transportation should be implemented to re-
duce urban traffic delay.

% [F& 8, BCTOC planner.
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Table 3.3 Container Handing Records in the Pu-
san Port
(unit : TEU)

Total BCTOC  |Conventional Pier|

596,574(100)
632,866(100)
743,968(100)
786,656(100)
883,651(100)
1,054,330(100)
1,155,297(100)
1,448,223(100)
1,825,133(100)

264,319(44.3)
285,047(45.0)
364,338(49.0)
418,017(53.1)
501,356(56.7)
661,466(62.7)
716,908(62.1)
960,544(66.3)
1,152,000(62.1)
2,065,462(100) | 1,223,362(59.2)
2,158,828(100) | 1,278,968(59.2)
1. A=, BCTOC/3H=aA414 3

332,255(55.7)
347,819(55.0)
379,630(51.0)
368,639(46.9)
382,295(43.3)
392,864(37.3)
438,389(37.9)
487,679(33.7)
673,133(37.9)
842,100(40.8)
879,860(40.8)
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Table 4.1 Sea Borne Cargo Movement in the Pusan Port (unit © 1,000ton)

Des. Total Cargo Volume Ocean Coast
Car Year Arr. | Dept. | Total | Import | Export Sub- | Arr | pept. | Sub-
go total total
87 | 1,699 10 1709| 1620 0 1,62 79 10 89
Grain 88 | 1,749 4| 1753| 1678 0| 1678 70 4 74
89 | ‘1,331 6| 1337| 1223 0| 1233| 108 6| 144
87 | 1434 107 1541 ol  107| 107] 1434 0| 1434
Cement 88 | 1,873 79 1952 0 79 79| 1873 0| 1873
89 | 1,627 38| 1,665 0 38 38| 1627 o| 1627
87 | 1592 34| 1626| 1592 3| 162 0 0 0
Log 88 | 1,697 3| 1,700 1697 3| 1700 0 0 0
89 | 1754 6| 1,760 1754 6| 1760 0 0 0
87 | 1164 o 1164| 208 ol 208 956 0| 956
Coal 88 | 1111 ol 11| 207 o] 2071 904 0l 904
89 | 1,018 0 1018 144 o| 144 8 o] 8u
87 | 1087| 947| 2034| 1087| 947| 2024 0 0
Machinery | 88 | 1082| 1338| 2470| 1082| 1388 2470 0 0
89 | 1495 | 1497 | 2992| 1495| 1497| 2,992 0 0 0
87 | 3639| 2780 6419| 2821| 2761| 5582| 818 19| 837
fron 88 | 3603| 3001| 6694! 3174 2984 6158| 519 17| 53
Material | .00 | 4106| 2020| 7026| 3783| 2910| 6693| 323 0] 33
87 207 | 395| 602| 207| 395| 602 0 0
Ore/Stone | 88 o75| 455 730 275 45| 730 0
'89 372|  s06| 968| 372| 59| 968 0 0 0
87 | 11273 | 23434 | 34707 | 10849 | 23412 | 34,261 | 424 22| 446
Others 88 | 12920 | 25670 | 38590 | 12371 | 25625 | 37.996| 549 45| 59
89 | 13349 | 24708 | 38057 | 12733 | 24496 | 37.220| 616 212| 838
87 | 3883 | 388| 4271| 450 33| 492 | 3424| 355| 3779
oil 88 | 4134| 208| 4342| 693 130 706| 3440| 104 | 3634
89 | 5237| 205| s5442| 212 2| 238| 5025 179| 5204
87 | 25977 | 28005 | 54072 | 19.842 | 27,688 | 46530 | 7,135| 407 | 7,542
Total 88 | 28534 | 30809 | 59,343 | 21,179 | 30548 | 51,727 | 7.355| 261 | 7,616
89 | 30288 | 20975 | 60263 | 21,716 | 29568 | 51.284| 8573| 408| 8981
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Table 42 ADT for Bulk/General Cargo in
the Pusan Port, 1989

Description | Cargo Vol. No.of Truck ADT of Truck
Pier 14
Machinery 2,992 480 960
Iron Material®| 7,026 1,126 2,252
Ore/Stone 968 156 312
Cement® 1,665 445 890
Central pier
Log 1,056 248 498
Pier 5
Grain® 1,337 238 476
BCTOC CFS 217 70 140
Pier 7
Coal® @ 1,018 272 544
Scrap 800 130 260
J‘otal 17,079 3,166 6,332
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Table 4.3 Paired t-Test Results for Monthly
Container Transport between BC-
TOC and ODCY Group

1. Comparisons of Means and Variances for

n _11}1

Monthly Container Transport

rODCY Group Mean Variance
Gl 6,316 459
G2 15,020 632
G3 9,044 921
G4 21,999 1,209

II. Comparisons of Calculated t-Values at 95.5%
Confidence Level
Paired ODCY Critical t at Calculated Null
Group  995%C.level t-Value Hypothesis
Gl VS G2 —-3106 —3879>t reject

G1 VS G3 —3106 — 794>t reject
G1 VS G4 —3106 —44.88>t reject
G2 VS G3 3.106 21323t reject
G2 VS G4 —3106 —2001>t reject
G3 VS G4 —3106 —2917>t reject
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Fig. 41 Monthly Container Transport between
BCTOC and ODCY
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Table 44 Paired t-Test Results for Monthly
Container Transport between Conve-
ntional Pier and ODCY Group

I. Comparisons of Means and Variances for
Monthly Container Transport

ODCY Group Mean Variance
G1 5,899 1,014
G2 17,046 1,639
G3 8,691 1,074
G4 9,024 1,533

II. Comparisons of Calculated t-Values at 99.5%
Confidence Level

Paired ODCY Critical t at Calculated Null
Group 95%C.Level t-Value Hypothesis

G1 VS G2 —3106 —2819)t reject

G1 VS G3 —3106 — 653>t reject
G1 VS G4 —3106 — 607>t reject
G2 VS G3 3.106 12930t reject
G2 VS G4 3.106 1076 >t reject
G3 VS G4 —3106 — 090<t accept
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Table 4.5 Annual Average Daily Container Trans-

port

(unit - FEU)
-

Group
Termianl Gl Gz G3 G4

Exclusive Terminal | 209 497 | 299 728
Conventional Pier 197 569 1 290 301
Total 406 | 1,066 | 589 | 1,029
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Table 4.6 AADV for Container
(unit © Tractor Trailor)

Groupf { ;
ml Gl | G2 G | Ga
! 1

| 796 i 479 | 1,165 |
Exclusive Terminal ! | (EGl) (FG2) EG3)) j (EG4)(

! l ﬁ ‘
. . 316 9111 464 432 |
Conventional Pier , (G| | (CG2) | | (CG3) | (CG4)J[

Total | 651 | 1,707 | 943 1,647




#IL wEyEEe] Hiizde vAe B 3¢ R 15

Table 4.7 AVR on Container Transport Roads

(unit © %)
Kind Pass. Tractor| Sp. |n:
Road Bus Car Van [Truck Trailor| Car Bike

BooDoo-Ro | 0.8 159.2| 66| 148 158 | 1.6 | 1.2
WooAm-Ro | 5.5 {463 7.3| 180 | 148 | 43| 38
SooYoung-Ro| 6.0 (67.3| 7.8/ 10.9| 46 | 11|23
Urban freeway) 5.1 [51.37104) 21.7| 64 | 2625

A& Lgete wEek 2AMAS, FAAE A, 1990
F) 1 F52 A a5 AL g3 2o
FEEIBRE S, SR AYE AR
$719 <)
42 AT BAVA AYR A,
o3 AlA g
5)&]_,_*5@ ol =) wid ok
2. 29 7 gzl Sl ARTA v)5e 2AE
7+ wal2 oA Adoh) F£4xbeke] R8st
ape) Aok BYATE N1FoR HelL

01714, E2et 2dl e B3 HVEFE 44
3% 622 & olft £&atst Ede Ede

1981 =hAd =l %H%fi}r&ﬁéiﬂ $HH 1“”01]
93wl HVEFE 622 3 Aol 2 275 Falch

olgldt 7lFA s TARE 3te] ¥ ), (Table 4.
8 (@ <4 H"?‘iﬂ] 9] 2% Rank Or-
dert (i) HVEF 39 #A% <43}, Ede e
g, EY fHo)gloH, (u) HVEF 69 725 =dE

EHLE, 582, EYIES.2 ZH7 eyt

(Table 4.8) (b)oll ol&tm S-qbZ oo} A5
Rank Order+ (i) HVEF 39] A% 43} =9
Egde], ExHel 12 (i) HVEF 69 7%
Bel Bde, B8, £83 JHeR 22 Vel
o},

{(Table 4.8) (c)°] &3l T B2 x}Ew
Rank Order= (i) HVEF 3¢ A% $43}, EH,
Edet Evfide] Hel12™ (i) HVEF 69 A%
ol = JEAze WE-o] ddch.

(Table 4.8> (d)oll 23t =4 31 =264
&4 Rank Order= (i) HVEF 39 A% £4-3},
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A% £9, 547, 248 24U Ho2 77
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Table 4.8 Vehicle Rates on Container Transport Roads

B w-F @ %

(a) Vehicle Rates at Boodoo-Ro

. —
Des. Kind Bus Pél:?' Van Truck :I[“;i?ltglf égr Bike Total
g&fg% 127 9,398 1,048 2,350 2,508 954 191
15 1 12 2 3 2 0.3
HVEF
2 1 15 3 6 3 05
Traffic 191 9,398 1,258 4,700 7524 508 58 23,637
Volume 254 9,398 1,572 7,050 15,048 762 96 34,180
Rates 0.8 39.8 53 199 319 2.1 0.2 100
(%) 0.7 275 46 20.6 44.1 2.2 03 100
F . EdE Edde] 2EFTH)=EGI+CG1+CG2+CG3+CG4
=335+316+911+464+482
=2,508
(b) Vehicle Rates at WooAm-Ro
Des. Kind Bus Pca:?. Van Truck %rr?ﬁltgrr (S:gr Bike Total
waffic | 635 | 5341 g2 | 207 1,707 496 439
15 1 12 2 3 2 03
HVEF
2 1 15 3 6 3 05
Traffic 953 5,341 1,011 4,154 5,121 992 132 17,704
Volume 1,270 5,341 1,263 6,231 10,242 1,488 220 26,055
Rates 54 30.2 57 235 289 56 0.7 100
(%) 49 205 48 239 39.3 5.7 0.9 100
Z:ede 2dda TEHTH=EG2+CG2
=796+911
=1,707
(c) Vehicle Rates at SooYoung-Ro
Des Kind Bus Pé’;? : Van Truck %;z?ltg; égr Bike Total
yaffic | 9530 | 13797 | 159 2,235 943 226 472
15 ‘ 1 12 2 3 2 03
HVEF |
2 1 15 3 6 3 05 B
Traffic 1,845 13,797 1,919 4,470 2,829 142 58 25,424 i
Volume 2,460 13,797 2,399 6,705 5,658 678 236 31933 !
Rates 7.2 54.2 75 17.6 111 18 1 06 | 100 |
(%) 7.7 432 75 21.0 178 21 107 100 !
Z: ede} Edds] TELHTH=EG3+CG3
=479+ 464
=043
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(d) Vehicle Rates at Urban Freeway
Des. Kind Bus P(":i;?’ Van Truck ’fll‘{z%tgg (S:gr Bike Total
| Traffic | 513 | 13000 | 267 5,585 1647 670 644 |

Volume ’ ’ ’ ’ '

HVEF 15 1 1.2 2 3 2 0.3

2 1 15 3 6 3 05

Traffic 1,970 13,202 3,213 11,170 4,941 1,340 194 36,030

Volume 2,626 13,202 4,016 16,755 9,882 2,010 322 48,813

Rates 55 36.7 8.9 31.0 137 37 05 100

(%) 54 270 82 343 20.3 41 0.7 100

F:ede 2ddz] 25 (TY)=EG4+CG4

=1,165+482
=1,647
5 % B A 52| dAo] mledEejokFch

2 R R4 gubs F9ste YEiEe MR XS AFAEGS BEEEARE KEE
MR B Fo gkl A e kg &4 RNEAIIF)E BEWLF,
st MBEe] TREEE swstded, 4
BERE BHsa 953 2o ] - 2 = 7 @
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