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ABSTRACT

Fishery in Korea is rapidly becoming less competitive than before because of
the reduction of resources and the increase of fish imports, while the demand for
marine leisure is growing fast, and so requires new measures to satisfy this
demand. Accordingly, fishing ports are being planned to be developed as new
multi-functional ports, including leisure functions and facilities such as marinas,
waterfront parks, hotels, etc. according to a national plan.

The number of marine leisure boats is forecasted to rise to 280,000 by 2015, so
sufficient marinas to accommodate these boats should be supplied by then.
Considering Japan’s experience since the early 1980s, 23% of the number of
leisure boats has to be accommodated in commercial port and fishery ports, and
66 marinas needed to be supplied in both kinds of ports. This sufficiently met
demand for marinas in the fishing ports in the future.

Japan already has 27 marinas within fishing ports, called ‘fisherina’ in their
terms. These fisherinas include marinas, shopping malls, leisure facilities,
man-made beaches, etc. Korea also planned in 2004 to set up about 20
multi-functional fishing ports similar to fisherinas in Japan.

In fishing ports, berth facilities rates and safety accommodation rates are very
important to consider the possibility of constructing marinas in those ports, with
especially the latter being more important. In terms of safety accommodation

rate, the fishing ports in the East Sea area have enough space for marinas, but
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those in the West Sea and South Sea have enough space only in some fishing
ports.

In fishing ports, fishing boats, leisure boats, and other boats like passenger
boats have to be accommodated simultaneously in emergency situations such as
typhoons, high tides, etc. Considering this, when the safety accommodating rate
(the number of accommodable boats in water space of fishing ports/the number of
existing boats) has to be over 1.0, the fishing port can have water space for a
marina, which can be constructed within the fishery port using this vacant water
space. If the safety accommodating rate improves, larger marinas can be
constructed in fishery ports. But when the safety accommodation rate is under
1.0, marinas cannot be constructed within the water space of the fishing port and
should be made outside the exterior water space. The former is called an ‘interior
marina’ and the latter, an “exterior marina” respectively in this report. According
to these kinds of water space positions and scale of land space backward, this
report suggests diverse marina types and various development categories were
discussed and considered for each type.

In this report, facilities in a fishing port were reviewed to determine if they can
be shared in case of marina development in that port. Through these reviews, it
was revealed that some facilities could be shared, thus saving on facility
investment. In addition, several problems were discussed, such as erosion,
floating bridge, bank problems, etc. in case of marina development in fishing
ports.

One area in Jeju was selected after evaluating the local marina demand and the

suitability of locating a marina in that fishing port to study the possibility of



constructing a marina in the port. Sinyang fishing port, a provincially designated
fishing port on Jeju island, was selected, and to estimate the scale of a marina, a
forecast of demand for marine leisure in the neighborhood of the area shows that
a 50-boat marina is the most suitable size for Sinyang fishing port. But the safety
accommodation rate is less than 100%, so that location of the marina was
determined outside the water space of the berthing area in the port. The type of
floating pier was considered to be most adequate in this case.

For financing of marinas in fishing ports, public investment is very important,
because marinas are facilities for all people in the nation, and a basic social
overhead capital for marine tourism. In some cases, private investment was
invited for marinas in Japan, such as the Kobe Tarumi Fisherina (the so-called
Kobe Marinpia) which includes a marina, waterfront parks, hotels, etc. Hence, it
was revealed that methods and system for marina development by the private
sector have to be introduced immediately in Korea.

The viability of marina facility operation has to be determined according to the
profitability, scale, expertise for the facilities, etc. This study shows facilities of
large scale or those requiring high expertise have to be operated by professional
units, but a right for the operation of small- scale facilities making high profits or
requiring low expertise is recommended to be given to a fishery cooperative unit
or team of the village to supplement their income from those facilities.

There are many conflicts between marinas and fishermen surrounding the
operation of the marina, so ways to reduce tensions between them were
suggested. The first one is to make an arrangement for both parties. The second is

to make up for the losses incurred as a result of the construction of and the

ABSTRACT e i



operation of the marina on a monetary basis. The third is to divert a portion of
income to the fishermen in the port.

The local government can levy a fee on a marina developer for occupying the
water space according to the fishery port law in order to be used for the
management cost of the marina, but the local fishermen unit or fishery
cooperative unit can get an exemption from the law, thus being able to increase
their income without paying fees. But until now, there is also no ordinance for the
local government to receive user fees for use of the marina and no lower level of
regulation for recreation facilities in fishing port though the regulation of fishing
port law stipulates it. Therefore, these regulations have to be drafted or
promulgated in the near future, because there are many marinas currently being

planned in the multi-functional ports or other fishing ports in this country.
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(& 3-8) RE 3 HEQ| bt X

A L, 7%m) B, H%(m) d, E5(m) Wt, F=Hkg)
7.0 2.8 1.5 2,300
7.5 2.9 1.6 2,600
8.0 3.0 1.6 2,900
8.5 3.1 1.7 3,200
9.0 3.2 1.8 3,600
9.5 3.4 1.8 4,100
10.0 3.5 1.9 6,700
10.5 3.6 1.9 7,200
Cruiser Yacht 11,0 3.7 2.0 7,800
11,5 38 2.0 8,400
12,0 3.9 2.1 9,100
12,5 4.1 2.2 9,800
13.0 4.2 2.3 10,700
13.5 4.4 23 11,500
14.0 45 2.4 12,500
15.0 4.8 2.6 14,800
16.0 5.1 2.8 17,500
3.5 1.6 0.9 60
4.0 1.7 1.0 80
45 1.8 1.1 110
5.0 1.9 1.2 150
Dinghy Yacht 5.5 2.0 13 250
6.0 2.1 1.3 330
0.5 22 1.4 440
7.0 2.3 1.6 600
7.5 2.5 1.7 820

44




(E 38) RE Y BEO| Uyt el (42

A E L, #%&m) B, ZZ(m) d, &F(m) Wt, Fekg)

6.0 2.6 0.6 1,800

7.0 2.8 0.7 2,100

8.0 3.0 0.7 2,800

9.0 3.6 1.1 7,600

10.0 38 1.1 8,700

11.0 4.0 1.1 10,000

Cruiser Motor Boat 12,0 4.1 1.1 11,600
13.0 43 1.1 13,400
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16.0 49 1.2 21,500

17.0 5.1 1.2 25,600

18.0 5.4 1.2 29,800

4.0 2.0 1,000

5.0 2.2 1,100

6.0 23 1,300

7.0 2.5 2 Fol 1,600

Blale] &4

Run-about 8.0 2.7 z}]%}(jsjojn 2,000
9.0 2.9 A 2,600

10.0 3.1 3,500

11.0 3.4 4,900

12.0 3.6 6,500
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(F 48) 52 B2

HEAN 0] % - -

s s e | WA | MZ R i PR
(mls)

1 | 813 ELLIS [1982.08.25| 8.1 |151.4 915 514 | 825~8.28
2 | 8219 KEN  {1982.09.26 | 17.0 |135.0 940 437 | 9.24~9.26
3 8412 JUN 1984.09.02 | 17.5 | 132.0 985 38.6 9.02~9.03
4 | 8508 KIT | 1985.08.08| 22.0 | 147.0 960 35.8 | 8.08~8.11
5 8513 PAT 1985.08.30 | 24.5 1235 955 30.9 8.30~9.01
6 8613 VERA |1986.08.27| 17.0 |133.5 925 231 8.27~8.29
7 | 8712 | DINAH |1987.08.30| 6.0 [153.0 915 514 | 830~831
8 9015 ABE 1990.09.01 | 12,5 | 144.0 955 38.6 9.01~9.02
9 9306 PERCY [1993.07.29 | 21.0 | 130.4 955 30.9 7.29~7.30
10 | 9307 | ROBYN |1993.08.08| 7.0 |154.0 940 437 | 8.08~8.11
11 | 9411 |BRENDAN |1994.07.31| 14.3 | 129.5 992 231 7.31~8,01
12 | 9429 SETH |1994.10.10| 8.5 |160.0 910 283 |10,10~10,12
13 | 9507 | JANIS |1995.08.25| 20.2 | 131.0 990 23.1 | 8.25~827
14 | 9711 TINA | 1997.08.07 | 14.9 | 135.5 955 38.6 8.07~8.09
15 | 9719 | OLIWA |1997.09.14| 13.6 | 180.4 915 514 | 9.14~9.17
16 | 9809 YANNI  [1998.09.28 | 21.3 | 123.8 965 33.0 9.28~9.30
17 | 0014 | SAOMAI |2000.09.12 | 13.5 | 156.9 925 48,9 | 9.12~9.16
18 | 0215 |RAMMASUN |2002.07.04| 9.8 |138.0 945 437 7.04~7.06
19 | 0214 RUSA  ]2002.08.30 | 14.9 | 163.8 950 386 | 8.30~9.01
20 | 0314 MAEMI | 2003.09.12| 9.9 |153.1 910 54.0 9.12~9.13
21 | 0415 MEGI | 2004.08.17 | 14.9 |140.9 970 33.4 8.17~8.19
A7 713, "B, 2004
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20044
s -
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A3 54,197 38,265 71
=3 26,766 44812 167
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T 168 291
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BFA 89 159
oJul 114 158
CCRs e 2 114
AR 139 225
F3A 87 140
| 136 193
SAA
W R 136 193
27 58 75
HLARA
! A 58 75
A 77 111
Claos 22 72
A 52 76
A 31 36
BAEE ARA] 39 64
b 47 78
o 184 213
s 98 112
AR 94 156
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20041 & 0P HETIE

2010 oM 4r]E
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AFrd 558 AFAld 558

Y] 62 119
oA 48 86
B 51 65
e 48 95
BAL 58 154
35T 36 05
- ZFA T 31 41
wErE= 3t 063 255
AN 36 107
AT 52 8
AT 53 98
e 198 373
EEN 27 72
Aol 98 133
2 34 47
ok 26 24
A 11 62
TR 49 79
27 0 0
2A 58 100
Bk 53 80
AARA 69 104
3IRT 66 9%
REE 32 72
HEA 93 150
B 30 79
27 72 87
RER 72 87
27 83 104
g 60 05
e 5 6
31494 360 620
27 103 140
AZFA 74 108
AHAZEA 80 101
Bz 123 185
AT 104 127
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o] (& 45)olx B A%, AR A AFE] Al BE 100%7}
dar, geligte] A AFE HA AL, Falw, 8, AAA, BT, JE
T, e 5, 2elal Aaijke] Agelle ok, ARk, AAkAl, BEAl, 8t
A Tol 100%s He Ae= vehtal gloh
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e 5L Wehs 02 ofFf FeAe] FUTRE WYshe Foltt,

7V oksa) olAle] ehda tislE Sla ol AT AR B ay
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of Whe ojie] SHAEEE FETY oHF T 7-87F5 ol H 5]

(i 4-6) ofidd ofM HHTEE

i T8N EH) T87Fs(H) oA QFHTE-E(%)
=3) 10,074 17,437 173
2000 ) 53,031 34,288 04
ANz > :
A3 24,207 13,066 54
20109 &3 9,293 20,914 225
248} 3 50,119 43,501 87
A A& 24,611 19,333 79

AR AR, Toldkre 9 AT 89, 2005, 12, pp. 126~130
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20040 AAHHFT|E 20104 ﬁﬁﬁ?ﬂ%
7 2 AAE A
o} HHT8E o} HH8E
K| 74 100
v 189 242
AS=IN 284 345
. Ik 219 297
G A 171 183
BN 105 180
ofokp 194 262
27 171 226
EEN 178 191
e ?i” 216 241
BT 171 197
ST 230 463
T 134 155
o] 27 121 148
= SALA] 121 148
B 27 74 92
= H LA 74 92
27 63 87
e 12 17
YAl 53 83
3] 8 10
BdE= APA 50.0 74
PRREA] 45,6 71
| 66.6 74
AT 47.9 58
AAA] 134 176

AR YA, ol 2 AAVIEAM £, 2005, 12, pp. 127~170
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2 » 2004 I o HTIE A5 A

ojd HS8E o} oMs8E
27 56 83
oA 63 94
SN 16 29
A 111 141
HAT 27 48
FeT 16 71
73T 48 62
e il e 34 50
Lohr 2 4
oA 103 105
e 41 60
e 83 105
=y 21 85
Aok 65 99
2 52 66
s 48 54
AE = I3 80
TAHA 65 87
ZAA] 0 0
27 54 ]2
gjok 83 102
AAtA] 3 68
FAIdE AT 47 217
SEibe 42 52
HHFA| 74 98
T 4 2
. 27 59 80
il ORR 5 0
27 19 30
QA 33 34
Bl EER 0 0
A 9 28
v 109 113
AFA] 41 48
AT A FAZA 40 71
EATT 135 131
AT 141 142

A SR, o]35a @ ARIEPY 9, 2005 12, pp. 127~170
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(E 4-9) ofgtn} ojz|o} A|MeA (AZ)

.
72 o 4 w2}
JwEA |« e, w2 wY, I, SUTE 5 | - w2 3R

© FERA, F2A, WA,

C REEA, AE - 2, ST _

e |3 M SBPAENL eoe) qere sla F
W e, ol s, ashad 5 o T E

. A, 93, A, a8, Bold

{]_ . v ) ’

" A B, S, A - 3% |-

/\]}\4 /’*)\].E 7]_::1.51;8_

A7 A, Rk 9 ojd} AAIZIE,, 2005, p. 1289
Akio Kuroyanagi, "l @laz]ello]d A, | 1997. pp. 71~72, pp. 85~92
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(A8 4-6) 2= mM[Lel FHAIE BiR|

ob A =80 E)
ofg AN AZFHL AFAEE o8k ofd T Hhold o] S

o sle] Aubo] ARANL B 0.5m o4, ARk A S
0.5ME ek Ao] Wbolct R FAE BRFY B9 FAEFE ALE

sfolw Tk Ao it 9 oA/ E00] AAHo] ek B 2 ol
AA7IEA ] o BRAYO w2 Aol s Aeld st ojie) A9
dholl ekl mhE Aol £Ale 4.0m oPgold A Foz By ek

Lt &3 =a(0teith)
d=ro] vlElu =4 71l - = Power Boate] 7-¢- Ftj| 2.7m, Sail Boat2)
85 Al 4.7m=E g8kl vk A& VIS e 8 E %ol 20m ol
4% FAS 4.5mE RSkl ot

6) SiFFAHE, @Rt g ofd AAIE _ANsE of@AFAE H,, 2005,

M4y otrls ofe W ote[Lt =4 et e 101



(i 4-10) OofM9o| HEZ&E M

ogk

e 2FAY Ao A

B en | 2ol | 2 | A | A% | A% | | Ay | Ay
(m) (m) (m) (m) (m) | &5(m)| Aol(m) | F4(m)

1 6.5 1.8 0.7 6.7 1.8 0.4 - -

3 8.8 2.5 1.0 9.5 2.5 0.8 - -

5 10.0 2.6 13| 108 2.6 1.0 - -

7 12,5 3.0 14| 135 3.0 1.1 - -

10 13.0 3.6 1.5 15.0 3.6 1.2 - -

13 13.9 3.7 16 | 16,0 3.7 1.3 - -

15 15.2 3.8 1.8 | 180 3.8 1.4 - -
20 16.3 4.1 19 | 185 3.9 L5 20 2.0
o 30 18.5 4.7 20 | 215 | 435 1.6 25 25
30 23.0 4.8 22| 270 5.0 1.8 30 25
60 25.0 5.0 23| 287 5.2 2.0 35 25
70 25.0 5.3 24 | 296 5.5 21 35 3.0
100 28.3 56| 275 | 320 5.6 25 40 3.0
120 31.8 73 29 | 392 7.7 25 40 3.0
200 32,5 75 33| 405 8.0 2.9 45 4.0
300 413 7.7 36 | 479 8.2 3.2 55 4.0
350 415 8.6 38 | 472 8.8 3.4 55 4.0
420 49.0 8.6 40 | 3551 8.8 3.4 65 4.0
500 47.0 8.1 43| 5238 8.3 4.1 65 5.0
. 750 56.2 9.5 51| 612 9.7 4.6 75 5.5
01*3 1,000 | 645 | 105 54| 710 | 107 48 85 6.0
10,000 | 1500 | 205 | 120 | 1620 | 207 | 10.0 175 10.5
17,000 | 1763 | 234 | 127 | 1895 | 23.6 | 10.8 210 13.5

A5 S, T g ok AAZIE,, 2005, p. 21
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(B 4-11) ™9=9| o2t 4 7|1&2
Ha 28 F4m)
HE Zo(m)
Power Boat Sail Boat
Minimum 12 12
9.0 2.1 27
120 2.4 33
15.0 2.6 40
20.0 27 47

A& : W.R Blain, Marina Developments, 1993, p. 165

(B 4-12) 4=20| njg|L} £4 7|F

Am) 3% SRR
~ 5.0 ~ 10 2.0
~ 8.0 1.0 ~ 1.6 2.5
~ 12,0 1.6 ~ 23 3.5
~ 20.0 23 ~ 35 45

L& : OCDI, Technical Standards and Commentaries for Port and Harbour Facilities in Japan,
2002, pp. 590~591
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St Bl AHelA e SHAlgt e ol el Mg, M, o] §4H TS Tt

ato] oA AE dRHH O R vy B V|FOE it} & S vk E o

(I 4-13) THAHE ALS0| 7ks3t 2[0f =t

2= TN A
3.0m olgk 3.0m o]
g 5ot g Aebs Ao ohal 0.60m 0.70m
=2 FYks HAdf gL 0.90m 1.20m
&, A} ks aL 0.30m 0,40m
Fr2lo] 7heet Hdl g 0.40m 0.50m

A g, R Y @ AAZIE,, 2005, p. 695

O & W F2&(0telu)
rhElu A kRl e] s @k 3 o @AAZIE A ARk 0.3m
olgtz AAHe] et &g niEluhe] AlF(L)t YA A= ool Al

Al Hem HAEA nEARIoR g 7]ES AASIL Sl

7) Sjokraty, reut 9l ojgk HAAZ|E Alg YA #2005,
8) Akio Kuroyanagi, a4 dl=eloo)ld A, 1997.
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Akio Kuroyanagi, a4 dl=eldllold A, 1997
U TwiEjube] AlE,, HEEWAL 1988, p. 102
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A2 - FAH, S, 2000

Aopspel Uigk el o iHS i3 Ak, BEAE 201099 6179] o}

O o
o] Aofarg ol 8% Aoz EHUL sk ol =H el 20104
ofBsol AAge B Felojd REE w1 ZA ol Ee} 2ol

LLO o
] mra FEolx
TR | o | 2B 258 | 5108 |10-208 | 20508 | 50-100 | 1008 | A
gk | wgk | wgk | owgk | owgk (& owjgh oot | 7
Aokg} | 61 0 6 | 21 19 4 11 0 0 61

178



2) of i ol JHE of

2
Al AlFael ofa Wt A2 2010de] ofe} Wk sletste] vt A
oS P A8 ATAN FEES 4 20108714 o AH5e] o

A 201082] F oM HFE 61502 d=EHon, 0] wE AFAA
TEE G458, 58, 728 Sgor FRele] A5 "t
Alokal oo 50 muke] ojoz FAEe] oy HER Bokge] 7
&5 1EE davt gloEFAHE, s e 2 AT 89 B

A, 2005, 12).

A

oy

F X 139 e A g4 doe)(1.2L)
X

189 2201 A~ 944 Z0](1.15B) / 24

o
Job 02

"
i
oo
it
oY
o3l
P
o
>
=
>

A

A9 Ht it FEEEVY | FASEST | L8R
) Aukzol(L) | et Z(B) (m) (m) (m)
2004 54 11.86 3.04 16 189 205
2010 61 11.88 3.05 18 214 232

5% Aty A e179



@ Alg+t=(m)

Ao AfAPaTtRE A B 245mz 2AE oM, 20101 FF
SAAEe] gl Aos JYsta dA =gl Wk oAt =rks it

HAL-

13065 Tefehe] obd) Aol ofs) AETFRE S,

1

O AR = AFAETTE x (1 - 0.13)

@ ARAM EZE(%)
epare] ARAA FEE obdhel Ao <j5) WYE),

o AFAE FFEO) = AETFE / 2P TR X 100

AFAE 225 AT 200430 104%2] AFAE FF25S HYJo
o, el 2010dell= ol e Sk 2% AFAE 552
T o dHEt o] Ades qokehd ofd Feoh Zrt

(E 522) MYEto| HRAM ZZE

A= 28 7FE(m) APATFE(m) AFAE SZE™%)
20044 205 213 104
20109 232 213 92

7% S ofigel ol A A £ 3
=

180



# 201069 AFAY FEUY AdHFE FASGAET, oIS ol8std
20104 AlFee] 8 o dHFE oA CS3 Aduh vlgol w53t
Ay 742 0% HEHR oM, off Ho} At

(i 56-28) Mgl e o)A

2 20044 20104
F o | FHAM (el | F o | B | e
AT 3333 3,323 4,138 3,768 3,767 4,561
HA AT 1,101 1,008 1367 1,244 1,244 1506
s 375 374 465 424 424 513
A% 54 54 67 61 61 74

AR AEFE, ol 9 ARV 89, 2005, 12, p. 54

j|. EHH AN 2AXN
ofg} At TR FAE 9l tFoI2 T8 of
Zste] 2Rk, skt Tojala gl AA7IE AR Bk (200,
12) 0l 93t AFEe] B FAESFE 6,580, hEESTE 7.08, 4]

11.9m, = 3.4moJt},

H5E Atz AT e 181



oF
_ B mrw_ T S
E | = B — —
g ,‘lmrﬂ 5 Y H_y X
N 1H_.o o 2 hmﬁ
T K o_a < %O
N &r =<0
o =) ol o =
7 o 2 _
ﬁo .UI X —_ J—
= X o L =l Wﬁ
@ | £ 2 T = 5 A x| &
= ,Mue = = i — B8R <0 [
o | R T "
Z K ooy B i = o R
=z u = H o < )l
i1 | = o° o = x + oF
Mg R Aﬂ S N i Rl
o U(% - T _.ﬂﬁ Mo & ) " % = EAT .U,IA Mo
LT 5T E R T . ks
= |= mawf@_b%, © 5w |5
~ R g dw 2 %
S L EoETE n T = < ==
N = " - = oo i:n S |z | R
© |8 TR ST O - E e
= [
SRR %W%%iwﬁ @Mm W %Eﬂl_n
J O = O -
i = uwﬂroiao% fo of B o=
B = ®° o 7o . Mmro "R G S
Im B % B S T Ny
i jor =0 < Wo T X O
ulou%ﬁaaﬂz]t g ® GO &M
b oW ERGEANCNE ! Wo <z E T e e fal
ol = T X = 2
i g = B P on R w w0 |l o
" I o ~ =T ° e -
5 2o A G- < 2K mE %o o J.T 5 RO
<O O <7 X ~ KR = -
~ = = o = < == <0
oy 3 o) o TS}
o s A oF S B
iﬂ 1o° DT_ ‘_ﬂwo o (@) mﬂ A.m _mﬂ -
o ()
(@)Y

) x AAHE(0.56)
AL} &2 zFo|7t A

182



a}
=

el

Sk ol

o dutdo g s6uE e

shel 78 kg 2

o =]

10,840

10,458

3,085

4,070

6°

14,500

14,500

1H
B

2004\

2010

Rr

—_
fite)

2ﬂ =

,L.m

oks

ZZ]o
&

AP Al ofido] 1¢

A5 AR

al

T87Fs ok

ol
ml

1

W4 3

F W el dhsh

ks
oz W4

boact.

S

O Al
LI |

1.0

o 2

o
=]

o t}

—_
fite)

[e=!
=%

b

3
pul

o ¢

dl
ha

%+

2

Bhsloid

g

AFAE S ol

o F87Fs AT

¢
T

X

£}

(1.35B) + a4

LR

A x (1-013) x 3/ A

- A%

o Fg7bsHS

o=

7Fe A 584

P
Al

3o, of

Ao ik 714

o 54

AP = 0.

58

754‘
(m)

902

902

1)
()

10,840

10,458

35
(m)

4,59

4.59

AFAA
(m)

245

245

20044

2010

M5 Atal 25 €183



ool PAFEEE SR oAz T 58715 of
g

2
D
A
o
i)
ke

o o HFEE = F8IFe oHF / SR ofdHE x 100

Wb 200439l 87%, 20108300l 78%E %P Ax "ol o7 oAt
= At

oz F87Fsold A FEdoi s o) SHAFEE%)
2004 58 67 87
20109 58 74 78

@ o2t =YAl o eHHT+EE

ofgtel whejub Z/gA ofF o] ofzdel] whet mieluhe] w7} bR,
St AR AT 55830 ol HF8E T Ul o= Qe oA
HAFgETS 7L iy Jdeiiel] el HESH A

A, ol PAFEES 71 Gl ofFel ofado] kAl thud 5 8
T T8 LIER V|2 AFAEE ol &7 oide A3t o]9fd e
o Awshs Aues Tt

=4, o1 W vhefut 2AA el vheluell Aeksls dlA Avte] Hepvts

o Aol AAHER AFAE $5EL HEo] gle AR ddHY,

2
o
2
=)
Au)
i
>
e
tlo
&
=
o
BN
oX,
o
o
o
pi
=
oX
2
rx
£
&

o = At

184



o gl A A5 = SR oS + A A HE503)
o ol QAFEE() = 78 FEOINHS / BT At HS X 100

2] e whelu A a1EA] ol bPA8-ES 200419l 50%, 2010
el 47%2 3uP A% "ojd AoZ oAdE et}

(£ 5-29) & Wi o2t =dA| ol HH+ES

dax F87Fs ofdHe FEOd oM s oA oFAFEE(%)
2004 58 117 50
201043 58 124 47

T oF 24 & el vleiug A 240] 7hsslr] Hsixe A

Ak g od obdar88o] Hagh 100% o)do] Hofok sz, A%

o] 79 o]xl9] obASrgEo| 50% AEE A E] 10000 T WEE A

o= vepydt whebd 3 W vk 244 718 otz Qe @ Akl
=

Alokale] AFA FE5L 20049, 20108 ZF2F 104%, 2% A E o]
e AFAlde] BEsl 2 Aom A=

2Fate] o) AFEES dA AR 1y A, 20049, 201019
27} 500t 47%= A E S, ol2ldk ZzdstellA ofd el whehg Al
S 2T AS 718 oS Adute] obdgk Autel] & ofggo] Us Ae=
Als et mEkA iy A S AR L] ofdrddl wix|sE vleut

24 AEsol @ Aow o,

H5F Atal S €185



5. O715 o uheju A 7
1) 8N Mukol olst ZRA|M

A Auke] FRol Wl 2eEE e thEn, 3 g Aut
Aol A7) Wesit, weld ol ARE Uee wes Aekael n)
g} Hx Banae Ausd ger 2.

(F 530) A QAN

T & & 9

A - AR, FH A 1
(013 o A

a9 2= 1
e A FA 1
A R ENPAPE| )
CE AR, 7TEL 3sl7t Al 2
L S B A 3
FeAA Zg] of= 4

2) Olalut AlMTE AR

) TR AA=zZ

AA B Do Uish glade) S%sh= 29] vlo|n] TS 2o g A=
g}, HEE 03~0.58 A

186



o WaY HEFE - AFY 1 A5 / (A nH A5

(i 5-31) X Met f2o M2 T3 XHEE

0% A helt | EAE sleld | &3 9% vk

o=y 0.3 0.4 0.5

i)
H
e

@ 3N HEE

szode] SEal A4 A4 el H2Ao] FEshe e ol 1
£o 939 YFET 2L e AR,

BdA] B 2o dldl] 33 e FozRE TYEE
o} Bode WEAEEA 0.1 S AMgStHS R SR

nl|uE ol gshs dlA Ak i) vheuel A BaEE b, i)
o HlZ Uro] B 4 g, o7 HEA) vi= Eg Uy o] gl &
22 whdshe wisk 1gshs e oAl v 2 5 sl

® 1&E o|SAts

Ir
x
Oﬁ.ﬁ
=

wje] 5} wje] 2] Sol el BeAw uEe Ped 2o e A
3k,

(E 5-32) 8N Aekof| = XL 0|2K

RERE
7] 9 - - - a27 9E
Bt % LK
1A ol gAr | 291/ 32/4 521/% 794 591/%

H5E Atell St e187




O
>
)
S

220l 1000 A= 78kt
nhEfuE sttt

A M= EAT

oftl

(E 56-33) M9l [ AlM =2 A HR| =2

41
GA] At
2k ] 3¢] g I A -
A A w3 | #3A WEAg | BN BRES | aea s
E]EH}\ Z}L—’F— @ZE @ZE oL oL T
: °F | e A% | 4
503 0.4 0.4 10% 417 47 5%

2) FQAA, AFAA
@ oielLt ARME 718 H M3
rhEld el REY HE AFAA Ve dtads A 7IeA rleu

Ay} & 3k Ao FF714(2002) vl Ao ol 18 @ Fo} o)
AABIEE slal ).

(28 5-6) AFAEY M
< B1 s

Jo B1 B1

L §

k w1
B2 : : \ 4

188



(X 5-34) ARANEY H¥A

A%| Berth Zo] | &¥Slip) | FAEF | BRAEF AERE AR(EHL)
W1=(21)+b+(0.3~0.6m)

B2=(2#41%)+h+(1.5~2.0m)
A& : Technical Standard and Commentaries for Port and Harbour Facilities in Japan, 2002, p.

L |B1=(1.0~1.2)L|S=(1.5~2.0)L |b*=1.5~3.0m | b=1.0~1.5m
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15m oJs} 4,9m 2.0m 1.5m 15m 27m 14m
18m oJa} 5.4m 2.0m 1.5m 18m 27m 14m
¥ vhelu Al 5.0m 1.5m 18m 30m 14m
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9.0 2.1 2.7
12,0 2.4 3.3
15.0 2,6 4.0
20.0 2.7 47
Zk& @ Marina developments, 1993, p. 165
(E 539) 2= 44 7|F
Z174(m) =5 HaFA
~ 5.0 ~ 1.0 2.0
~ 8.0 1.0 ~ 16 2.5
~ 12,0 1.6 ~ 23 3.5
~ 200 23 ~ 35 4.5
A& : Technical Standard and Commentaries for Port and Harbour Facilities in Japan, 2002, pp.
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