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A Study on the Ship Channel Design Method
using Variable Bumper Area Model( 1)
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Abstract : 7o design ship channel is one of important factors for planning and developing a port. In most case, the core
factors for designing ship channel are the layout and width of channel provided the net underkeel clearance is assessed as
safety. In this study, Variable Bumper Area(VBA) model is applied to design and assess ship channel. This model reflects
ship’s principle dimension, ship domain theory, ship speed, conning dofficer’s ship handling skill and experience ard all
external forces which cause leeway, set and drift and the change of ship maneuvering characteristics. Full Mission Ship
Handling Simulator is used to analyze ship dynamic data according to conning officer’s ship control, external forces. elc.
This model uses Domain-index for assessing the efficiency and safety of the channel. The proposed model is applizd to
Ulsan new port plan which has a channel width of 1.5 times the length of the largest vessel, a radius of 5 times the length
of the largest vessel in a curve of 57 degree centerline angle and SBM facility adjacent to the lateral edge of chonnel.
The result of this study shows that the width and radius of channel curve are suitable for the target ship but the diff culty
of ship handling is caused by the large course change and SBM located in the vicnity of channel
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azo) Aol 5% 4% gz =
Hjag | ga Mubgo] RWEiA g A9l 200
238 (A7 o9 B¢ 1.5L
471 TY Mdutge] WA v A9 150

ol9j9 2 |47 o9 B¢ 1.0L




31 2Hol Ay
Hondo e oigidvre] Av|ek 4AH oHE
ohugt el oig HALEEA, HFBEFEAY
AR 2FEAE 2esel s 4
3% el Aol $9& HEsHE AEE ehy
A sl £ANE
)

P] slﬂé

E oX,
-
.
=

z
&

x
o

g

I
e

19, AAStT APgH o=z PGrisi}

Sk of MAe zatakd L= A9
AxepA] gtk o] ALY BFo 9§ diHSet and Drift),
upgkel] o] %t v%LXHLeeway ) 2 EE7IE AR W HZ)
(Drifting Angle)o] #Ast7] wiiolty. wepr FHAHE
AAstal Grre of 7123 Aarh He dvke az)d A
3 A ojefel o zFol ofF FAHA 2 gt
sl Zo] ularzlal Rolo} o]zt

I‘lf

>

2 (Swept Area)
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<Fig. 1> Bumper Area
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<Fig. 4> Ship’s Route Plan
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<Table 2> Simulation Conditions
Saili Direction (°) c N
almsg Wind Current ase No.

NIL NIL 1
252 072 2

Inbound 19 015 3
223 043 4
NIL NIL 5
252 072 6

Outbound 195 015 7
223 043 8
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<Fig. 7> Domain Degree(Case 3)

<Fig. 9> Domain Degree(Case 5)

<Fig. 11> Domain Degree(Case 7)
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<Fig. 6> Domain Degree(Case 2)

<Fig. 8> Domain Degree(Case 4)

<Fig. 10> Domain Degree(Case 6)

<Fig. 12> Domain Degree(Case 8)
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<Table 3> Resilts of model analysis

Swept Area ~
Case| Leeway Half Width 1 Ota.l Domain
Domain
No. Index
MAX | AVG | MAX [ AVG | Degree
1 7 145 | 22.18 | 13.26 | 597300 | 13594
2 15 10.19 | 35.12 | 27.35 | 658729 | 16253
3 20 1090 | 42.87 | 28.47 | 659076 | 162.09
4 19 1187 | 41.35 | 30.09 | 669756 | 166.23
5 8 165 | 23.83 | 1293 | 516671 | 135.86
6 22 1146 | 4588 | 29.39 | 608568 | 164.43
7 22 11.28 | 45.88 | 29.08 | 606308 | 163.12
8 24 13.95 | 48.84 | 33.37 | 622997 | 172.81
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