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Abstract

Trip distribution plays an important role in the analysis and network evaluation phases of the
transportation and the traffic planning process.

In this paper, the authors propose an algorithm f{for estimating the trip distribution between
each pair of zones such as harbours and straits.

The algorithm is formulated by using the observed data and introducing the concept of entropy
when observed data between harbours were not existed.

In order to examine the feasibility,' the proposed algorithm is applied to ships on traffic routs
in Hanryu Sudo and in Korea costal waterway. And also, its validity is examined by comparing
another algorithm through statistical test.

u+ = %II:‘OI’}I I’}" ggﬁﬁgii B ;‘:“Ei% 55:3.
L F B et G S, 20 Sl ¢

BB K A RS Aol ole g K
3F BeE RS Witste r:l]o;]‘-ﬂ#‘ﬁﬂ, A u
B MG el el Bt e o] kA

* B H, WERERS
*ouo, mmﬁﬁ*ﬂ}ﬂ@h

*



4 EEAURSEE IBIUE B2k 1687

®(2:13) & CHEGEoR 144
ez BE 7% 4 glon, Lagrange £
poez e oPml b=} 7ok

Lagrange #:5¢

L(p i7y Ay Mjy Vs Tijs 01])
=- ZZP:‘;‘MPz‘j‘ Z_L-(Z_p,-/—uz)
"Z#/(Zpu UJ)—D(valj—l)
"/:JZ Pij— Z’UU(PU z'/) (2 14)
M) i=jQ A%
A s A
(2) i=j, R S5A%EE ok MY did
(i, 7)
L
oy - 17 Inp;j— A — ptj— V"5z'f
(3) i=j, HEH AEE 2E2E Uux] #E
(l,])L
77%_/_—=—1—lnpz‘j—1z—/lf—v
webd], Eel R A S et e e

zro] ek,
) i=jq A%
pl’/*:exp("l—xi_ﬂj— _7'{]')
(2) i), #ERH HEEE obe MY EE
(&,7)
pi*=exp(—1—4;— y#j—V—0b;j)
(3) i=j, WHEMN MSEEE R2E veA WM
(,7)
i =X (— 1= Ay prj— V) weeeeeveeses (2-15)
a8y o] REFREE Aoz Tk A
2 Felglo 2 iteration o] Y& fEE FEE 9k
SR LD Y
HK(2:15) H1 p;*=exp(—1-V—4— ) ZHH,
ul=};p[j

=exp(—1—v—2,-);exp(~uf) -+ (2-16)
vj=Zpij*
=exp(—1-Y =) Lexp(—4;) - (2:17)
=exp(—1-Y) L Xexp(—4;— &)
.................. ‘ ...J............‘........(2.18)

(2:16) X (2-17) = (2:18) 2 H-H]
uvj=exp(—1-v—2;— ) =p;;*7F 2k

ateid R(2-15) AAE TiusiE o #le

= ekl 4 gleh
P ¥ WY oeeerereemremnnaneiaeaanianis (2-19)

(1= =} wijj=exp(—ri)
ixj, HEE SAEE ¢ o
w;j=exp(—0;)
ixj, R HSEEE 2 A wi=1
®3} iteration 9] JiFE &3 2ol T4
).
) 2& #EhdA i=jd = w; V=0,
ixjo o w;V=1=2 gt}
) Step 1) iteration of] 4]
¥t =vj

xiu»=ui/zw”<o)y}.m

ol F, MR ARE °P“ M~ e} R
ol Al = w‘fm“ % 1);'1)
N BAEE ETEE LA

L a9 wi; 'l =w v
I) &gl iteration o] A
yj(k):vj/zxi(k'l’wij(k'“
i
xi‘k’=u,-/§lwij‘k'“y,-‘k’
HB AR ok MAl WSkl
A wi® =kij/x;P 5P
AR HAEE RE BEMHCA
L g B w P =D

R p'j‘k’—x-‘k’ ,A(k)y.«}w
W) Zpsy®el us ToiPel vl wEE A

=2 A F3h4 iteration & ® &}
f#2 F3}7] $1% Flow chart &= Fig. (2—1) 3}
e

3. DHle| MRS

2 5ol A ﬁ’ﬂ?r)@} PURERS FIAst HEME

£ Teba, EEREN ﬁﬁﬂﬁ%—% 7'7234‘_01] o} 3
| 2R HEks Baistaal ek

BREE 1983%F 1 AL R4 7 A7 WE

WOERER RAERRRH A e AR %
d4ze 1H P AEnE 2 1981F] &

lubel EE 11 SRS ZohESHE FIA



MR SRR ELTIE S
}d o} o= 1'5‘1-34.4":5_04 AL 10 w %n g .
(3—2)8} 2eh.

nli

N

7~ s
v\ \

Wi =
yi%=v;
X‘") =l‘.‘/;w'j")yj"’
A AR obt MM w Y =ki/x

M GARE B2e M e, =wst

k=2 '? N
>~
N
Sy (b k=D A N
Vi = v Da i hwis Fig. 3—2. Average Traffic Volume per
2,0 =y Tw Ry 0 .
Fwis j Day in Hanryu Sudo
R HAEE obt MM 1w, W =ki/x®y
HEMI K L2 LR 0 = o] Zomie AANSES TFY il AA
zo ZFES sHFER Zob 474 SR (OKGH
boeiW =Wy 0 = gr) = BHEA -2 SRR 7SR
#7 Matrix & Table(3—1) 5t #th.

> k=k+1L‘ Table 3—1. Average Traffic Distribution

\Ze”w >

per Day in Hanryu Sudo
OPTIMAL ] 1 2 3 4
AAE e Uj

7t - Ak
&FL_D 2= 7 g FUE SE
1742 =20 0 1 10 24| 35
9 Az = ekl 0 0 8 3 11
Fig.2—1. Flow chart 374w o= 10 12 0 10 | 32
4ek A = = | 2 5 10 0 39
| a1 18 28 37‘ 117
olw Hara s} #lqhat =ol-& Fiffsigd & =9
R e Table(3—2)sk 23, ol X' H
wo A A e HhiEs 5olER HEAE0.05
oA XA E 11.0700] W X* £ E R
= WeE gelud Ak

el 26 A REE 2Re FiAsE A
Sl AHE SEEGHFRAA (1,4 % @D

o) fhaEg ue]l qhedw Table(3—3)9 i
e 4 3, ol THEME 4. 7T1I0(HINE
Fig. 3—1. Average Traffic Flow per Day 3ol A 2 [LAfH 7.815)0] ek (1,4),(3,2),
in Hanryu Sudo (4,19 #&7%E okrbnl Table(3—4) 9] 24iE




8  WESUEAE HE oy 1087
Table 3—8. Estimate of Trip Distribution under the © known Traffic Co-efficients
AN ! 2 2 4 5 6 7 8 9 10 11
i\‘l""i%imiﬁ-:ﬁ%&&:r&%%a—"—{—é—&za&é—%
1 94 ¢ 1,321 1,704 1,118 €02 77 582 574 970 616 511? 8,795
2 5% ] 1,155 0 991 894 567 750 543 541 913 580 482} 7,422
3 4% 930 957 0 716 427 565 413 407 687 435 362! 5,91¢
4 AF 942 978 761 £27 578 425 2i7 704 447 371; 6, (58
5 T4 563 584 454 419 0 345 252 248 420 267 222 3,775
6 what 741 769 598 532 a4 0 233 328 553 351 292 4,861
7 7 503 532 406 375 223 203 ¢ 222 373 233 198, 3. 380"
8§ Fi 21 531 429 236 247 225 23 G 397 23% 209 3,576
9 =AL e2 9% 728 er2 413 53 403 399 0 427 355 5,796
10 23| 565 588 457 422 233 347 254 251 422 6 223 3.793
11 4k | 473 490 382 352 21 290 2i% 209 353 224 O‘ 3,204
l 7,307 7,705 6,908 59i6 3,758 4,859 3,680 3597 5,796 3,838 3, 225;56, 370
Table 3—9. Estimate of Trip Distribution under the 20 known Traffic Co-efficients
N L 2 2 4 5 € 7 8 9 10 11
i\ A F z g = A FF oAdomA P FE R AL S Aoz g oa o
—_—
1 oA 0 1,321 1,704 1,118 622 793 '579 571 965 613 509! 8, 795
2 Fx| 1,155 0 991 894 564 751 519 541 914 580 4821 7,452
3 o 920 967 0 716 428 564 413 407 687 436 362! 5,910
4 AF | 1091 047 762 0 425 557 407 402 679 430 358| 6, 058
5 T4t 567 583 454 422 0 344 251 248 419 266 221 3,775
6 wHAk 711 755 598 552 343 G I3 232 561 356 295/ 4, 861
7T T 482 526 405 374 232 313 0 2925 381 242 201t 3, 380
8 FAk 509 556 428 395 246 23 e 0 402 255 212; 3,576
9 &4 865 044 728 672 418 561 410 465 0 433 360! 5, 796
10 =3 543 592 457 421 262 Ko 257 254 428 0 226| 3,793
11 44 453 454 381 352 218 294 215 212 358 227 0 3, 204
] 7,307 7,706 6.908 5,916 3,758 4,839 5,660 2,597 F, 795 3,838 3, 225;[56, 570
Table 3—10. Estimate of Trip Distribution under the 34 known Traffic Co-efficients
\\ J 1 2 3 4 5 6 7 8 9 10 11
PN dE A F 2 s 2 F A A FF RS R E G L
1 oA 0 1L,21 7,104 1,118 622 817 561 573 952 631 496 &, 795
2 5=z | 1,15 0 988 906 563 745 551 53 916 576 483 7,422
3 A 930 965 0 690 429 567 429 403 657 438 368 5,910
4 A= 1,091 9493 735 0 421 557 12 ii 685 431 362 6, 058
5 A 567 584 4535 417 0 343 254 246 421 265 223| 3,775
6 wRaF 741 770 599 550 342 1] 335 326 556 349 293| 4, 861
7 2x 453 531 414 379 226 312 ¢ 229 283 241 202| 3.380
g8 B 514 553 427 403 244 324 244 G 403 251 213! 3,576
g LA 847 948 738 677 420 537 412 405 0 430 361| 5,795
10 =% 572 587 457 420 260 345 235 243 424 0 224] 3,793
11 44 436 498 387 356 221 292 216 213 339 226 0! 3,204
7,307 7,706 6,908 5916 3,758 4,85¢ 3,660 2,597 5796 3,838 3, 225!56, 570
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A Systematic Approach to Port related Problems

(I) An Analysis on the Actual Condition of physical
Distribution System of Pusan port

Cheol -Yeong Lee + Seong-Hyeok Moon
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Abstract

From the viewpoint of physical distribution, the port transport process can be regarded as
a system which consists of various subsystems such as navigational aids, quay handling,
transfer, storage, information & management, and co-ordination with inland transport.

The handling productivity of this system is determined by the production level of the least
productive subsystem. So, a productivity analysis on the flow of cargoes through each
subsystem should be made in order to achieve efficient port operation.

The purpose of this paper is to analyze the productivity of each subsystem in Pusan port,
and to bring forward problems and finally to draw up plans for their betterment.
Analyzed results on the productivity of each subsystem are as follows ;

i) It is known that the number of tugs with low HP should be increased by a few, the
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number of tugs with medium HP is appropriate, and the number of tugs with high HP
is in excess of that necessary.

ii) In the case of container cargoes, it is found that the transfer and storage systems in
BCTOC have the lowest handling capability, with a rate of 115%, leading to bottle-necks
in the port transport system, while the handling rate of the storage and quay handling
systems in general piers is in excess of the inherent capability.

iii) In the case of the principal seaborne cargoes passing through general piers, there is found
to be a remarkable bottle-neck in the storage system.

In the light of these findings, both the extension of storage capability and the extension of
handling productivity are urgently required to meet the needs of port users. Therefore,

iv) As a short-term plan, it is proposed that many measures such as the reduction of free
time, the efficient application of ODCY, etc must be brought in and

v) In the long-trun, even though the handling capability will accommodate an additional
960,000 TEU in 1991, the scheduled completion date of the third development plan of
Pusan port, insufficiency of handling facilities in the container terminal is still expected
and concrete countermeasures will ultimately have to be taken for the port’s harmonious
operation.

In particular, the problem of co-ordination with inland transport and urban traffic should
be seriously examined together in the establishment of the Pusan port developmnet.
As a method of solving this,

vi) It is suggested that Pusan port (North port) should be converted into an exclusive
container ternimal and overall distribution systems to the other ports for treating
general cargoes must be established.

vi) And finally, it is also proposed that the arrival time (cut-off time) of influx cargoes for
exports such as general merchandise and steel product should be limited, with a view to

securing cargoes suitable for the operational capability of BCTOC.
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