B FA A A14E AL, pp. 45-54, 2008. 03, 31, (ISSN 1229-3431)
Journal of the Korean Society of Marine Environment & Safety

A2 1Y ks AMagel 290 B A7

wx

MM UYR . eHTT . A 3

#, ok okkk SFEF|UFAIATY - sk (F)OMAAT O] A YR

A Systematic Approach to Decide Maximum Berthing Ship Size

Coupled with Berth Design Criteria

-A Case of Port of Ulsan-

Sang-Yup Jun" - Young-Mo Kim™ - Byung-Goo Woo™ » Hyun Chung”

*, #% wxx Korea Institute of Maritime and Fisheries Technology, Busan, 608-080, Korea
*#¢ Ocean Space Inc., Seoul, 121-763, Korea

=3

8 ok ¥ g o7 AANE, 4 FF AT S AHFFESE Al YT Jout Fehs A Avte
@l %‘EJQ WAL 8 ARFFESRTEE Aty APoltt do] L F Folrk. meb ST REA FW £IL e
% AN Astel £BERE. FF 49 A

(t=: KN

o =
Tz IS FFHO2 YA ANFEFT ¢
o

oY
it

51 913kl gﬁu 3N 252 H4sa, 53 2
BE 44 Ao} 2017} v FAASEE 4 a&%o e G vusg e, AE A
Aol z7]o) ME fejdal AolE wolx Ak} x 20,000 DWTF Aehe REHMss
509, 40,000 DWTH 48k 25%, 28|32 150,000 DWT Ak 13% AE dute) 2718 SRt EkE &
o)A A0S YEATS, W P, AR, 24 Yol % ARALD WA S LA} A9 A
8 Hgse] RE Pebs A Arke 24T & Yk

JE)L
H)ljzrlrru

= S22 A 74]71
FE

e v

A0  RE YUSY, A AWK, AR WY, T2 AV, AFEIES WFES

-

Abstract : “Summer Deadweight Tonnage(SDWT)” is used as the criteria of the berthing capacity when establishing port entry
limits under current guideline. The important factors affecting to the maximum ship size of possible berthing are mass, length
and breath of the ship rather than deadweight. Therefore this guideline should be modified to ensure safety and efficient operation
o berth. This study aimed to propose a rational guideline to adjust the berthing capacity. In order to decide proper berthing
aapacity, three berths of Port of Ulsan were selected and systematic evaluations for the safety of passage transit, berthing
maneuvers, ship motions at berth and stabilities of structures were conducted. Small changes of ship size had little effect on those
characteristics and little significant differences were found according to the increase of ship size at the same displacement. The
evaluation results of the increasement of 0% of berthing capacity at 20,000 DWT, 25% at 40,000 DWT and 13% at 150,000 DWT
were within the design criteria in which the berths were built. Therefore, if the channel width, diameter of turning circle, berth
length and mooring arrangements are satisfied with the criteria, the current berth limitations should be adjusted by the
displacement. as substitute for the deadweight
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maneuvers and safety
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Table 3. Simulation design
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Fig. 1. Safety analysis and evaluation process of the
berthing maneuvers.

Table 4. Dependent variables
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Fig. 2. Analysis and evaluation process of the mooring
stabilities.
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Fig. 3. Safety analysis and evaluation process of the berth
structures.

Table 7. Wind conditions
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Fig. 5. Controllability on berthing at OTK-North berth.

Table 9. F-Probability between groups for transit and
berthing maneuvers at OQTK-North berth
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Fig. 6. Composite track of berthing at UTT berth.
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Fig. 7. Controllability on berthing at UTT berth.

Table 10. F-Probability between groups for transit and
berthing maneuvers at UTT berth
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Fig. 9. Controllability on berthing at SK-8 berth.
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Table 11. F-Probability between groups for transit and
berthing maneuvers at Sk-8 berth
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Table 12. Analysis on mooring stabilities at OTK-North
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Table 13. Analysis on mooring stabilities at UTT berth | :Z I [ .
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Table 14. Analysis on mooring stabilities at SK-8 berth 00
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Fig. 13. Ship motion{Surge).
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Fig. 17. Ship motion(Pitch).
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E e LI T . . Bele 9 AFE 29 dig TReME sl F47ED v
2 o wako] HANE Brsdk 7t AolaMe Eo vehy Qe
I ke 3 15m, ¥4 207m/sec ¥ B57] el Aol g
0.15 — // 3]1}‘\—1 @TJP] E]'
N T . ’ NN 7 REE M) 217k S wet ol
SR I = Howe eugn,
29!/49}/1Y5&»Dwr ”ge)sa/aasi;g/wmovv-r 39;/59;,1!79}DW|»I ) 1) 20,000 DWTH A9t
Fig. 15. Ship motion(Heave). YEA 27 259 OTK North 259 tlgte] Fx oA
A& ZAES A3}, Table 15914 HolF= i) Zbo] wj4E4:
7t Ut f-olga 1.0m olske] A AsTHEST
NFEor Auke] :7)7L 50% AL F7IEtE kA A FA)
\ 7t Ao, 25jy dukel A7t FUMETE 82 HAvky
= | o® hashs Y ugrk
Fl |
§ ; Table 15. Stability of structures at OTK-North berth
R . | 7 o8 qetd s |27H8(%)
o T 3 | #7 4Eo 5459 10 2.2
el T ., | 2 THo Auk XAF| 369.92 tonf -15
SR T - 3 oo, p/p (B2 E5el 518w 10121 tonf -
2044 BH15 UDWT 205 H/ARIGR/16BIDWT 3BHESHITRIDWT DECK %EE’BE 63.50 tonf - m -1.3
Fig. 16. Ship motion(Roll). DECK A 99.33 tonf 08
DECK E9xt 433.92 tonf -15
7% 728 45 5489 1.0 -3.0
Zoo - 73 TEo Ank AAH| 22625 tonf -19
e M/D- |23 #%9] 3¢ 91| 9330 tonf 5.7
b 1 |DECK 3=dE 117.78 tonf - m| -1.3
= 140 DECK A& 157.65 tonf -30
s % DECK ¥dg 63877 tonf | -19
5 e 2 2R 3484 L0 -29
2 7 B Ak \x=E| 22625 tonf 18
oo 7 M- B BEe] 38 14| 11920 tonf | 104
s 3 5 (DECK #xdle 11778 tonf -m| -19
o201 DECK ¢k 157.65 tonf -2.2
S0 G f ¥ S DECK &#4d 63377 tonf | -1.8
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Table 16. Stability of structures at UTT berth
T & T 2 FEeAdE | T7HE(%)
2ol gk kg 1.2 -45
B/D-1| Axdl dig A 12 10
38 AAFH(KN/m2) [838.708(SF 3.0) 10.2
ol i kg A 1.2 -0.2
B/D-3| Aol gk A 1.2 -0.1
& A A Y (kN/m2) |838.708(SF 3.0) 422
@F e tgAg 12 -10.4
M/D | A=l gt eFgA 12 0.3
& 2 A= (kN/m2) |680.212(SF 3.0) 20.0

3) 150,000 DWTF A4t

25 BY 72EY SK§ HFE YN @ & o
A AE 23}, Table 179 o] WHES7E Q4T B 5ol 4
o 27)e] vl e gEe AY dehix egt,

Table 17. Stability of structures at SK-8 berth

T = -8 Z7H&(%)
AT B=o FHE5E 1.0 -0.3
2% e A§k x| 641.15 tonf -6.0
B/D-1 iy %}%2—94 & A12g| 12131 tonf —61.9
DECK IrdE 283.80 tonf - m -4.1
DECK A&t 205.75 tonf 0.6
DECK &gz 901.48 tonf -6.0
28 459 3839 1.0 -41
7% e Auk x| 641.15 tonf -14.0
B/D-3 g Bl 88 dwe| 10529 tonf -90.3
DECK #EWE 33294 tonf - m| -29.7
DECK A&+ 241.23 tonf -284
DECK E¥4d4¢ 131359 tonf -14.0
Z2g 259 34349 1.0 342
& wEo Auk XA | 641.15 tonf 10.7
M/D 728 IEo] g Addd| 14802 tonf -
DECK ¥=ZHE 236.53 tonf * m 147
DECK A+ 205,75 tonf 14.0
DECK Ed A 901.48 tonf -1.9
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Fig. 19. Maximum ship size for berthing as per current
berth limitations.
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(1] B FrtdA2006), S A HdlE A+

[2] #F,A5-(2005), sk 2 o]k AAZ]E(H), pp. 681

3

[3] Gulf Publishing Company, Port Engineering Vol.(1989),
pp. 1176-1189, pp. 1297-1303.

[4] OCIMF(1992), Mooring Equipment Guidelines, pp. 14-16.
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