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A Study on Improvement of the Buoy Body Using
Light Materials

Lim, Min Yong

Department of Maritime Traffic Science

Graduate School of Maritime Industry, Korea Maritime University

Abstract

Korean coastal waters have recently become congested due to heavy
traffic of ship, the development of new ports and the increase of marine
leisure industry. To secure the safety of navigation and efficient marine
traffic AtoNs have been established in the waters. At the present time in
total 4,633 AtoNs in Korean waters are installed and in operation. The
lighted buoy occupies 36% of them and ranks first.

The basic material of standard buoy used is normally steel. The steel
buoy has some problems in the environment and maintenance. The
developed countries such as France, Germany, the USA etc. recognized
the problems and limitations of steel buoy in use and maintenance for a
long time ago and developed buoys using environmentally friendly and
light material, which is verified sufficiently through a lot of research,

experiment, and performance test.
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Meanwhile in 2010 in Korea the Ministry of Ocean and Fishery carried
out the project of "development of new, light and low-cost materials for
marine buoy" to overcome the problems and limitations of conventional
steel buoys. In the project examined were the international regulations
and trends of the major manufacturers in developed countries. And also a
buoy of new material was tried to develop. However the standard buoy
of steel material is widely used in Korea.

This study is to design a lighted buoy of light material to improve or
overcome the problems in the steel buoy. The results are the following.

Firstly, the design criteria and current status of the standard buoy in
Korea were investigated in detail. The problems and limitations with steel
buoy were also examined in various aspects such as environment,
economy, management and export.

Secondly, the new trends of buoy operation in the developed countries
such as the United States, France etc. were examined. The light-material
buoys which major companies of IALA industrial member manufactured
were investigated. Through the investigation the international and
domestic trends were discussed.

Thirdly, as a method of improving the existing steel buoys the buoy
body of light material instead of steel material was designed. The stability
at sea and the economic feasibility of the light-material buoy was
investigated and analysed in detail compared with the existing steel
material.

The conventional steel-buoys have reached the limit now due to their
own problems and limitations. As a basic material in Korea the steel

material is used for a buoy so far and it will have to be changed.

_iX_



This study suggests a light-material buoy to overcome the problems and
limitations of the existing steel buoys. The light-material buoy will be
safe in maintenance, environmentally friendly and cost-saving compared
with steel-material buoy.

In addition, It is also expected that the paper will be used as a basis

for future studies in the development of buoy body with new material.

KEY WORDS : steel-material buoy; Light-material buoy; standard buoy;

environmentally friendly buoy; cost-saving buoy
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o REF ADE FehaEe ASET =, Aol ¢
&o]g ‘Standard buoy' & 7}H& YRk REEAN ZF{FI}
A FHE= A HFo HA|3}H, ‘Spar buoy’ ] A-F-
Aol Agsr] AFIATE Asle] G F AR T

‘Oval bouy’®] 7%+ FYAA Eeb2g F3Eo gk okt A

3 4 Aol 4w BAY FEZA 2R/ 49 99

S 7HAA .

e
ol mx _IZi At
@ o 9

3.1.3 "=

SRE 7hAe] 5 % Bre] WS Folshel AT 910w, Table
73t o] SREE EAL) AT Do), S whet 48

.
3, &40 mak 2

719] YA o R 2~65FOoR BF3) g (USCG
Specification No.450, 2009)
Table 6 V= (5)F%9 BWAL 4 F+&
22 | W & A 7% | 9% & A
C Can-Shaped C Can-Shaped
N Non-Shaped N Non-Shaped
R Radar Reflective R Radar Reflective
= F Foam =) F Foam
S T
I Ice I Ice
l':l_
L Lighted p Plastic
Folw Whistle ol Tall
G Gong FW Fast Water
H Horn S Special
B Bell




Table 7 V= (T)F% BFYH A4

T 8 g 4 4
SEE 5x9 LNFR 5x9 Lighted Nun Foam Radar Reflective
2 % 4FWCFR 4th Class Fast Water Can Foam Radar Reflective

nl=o] REFE 7=l Hlﬂ](USCG)Oﬂfﬂ A - B E FIStL 3
=t 71Eol AREstE A F3x Al ARSI Goldtar, fded o
ME =Y F Ue FHLAY A 22T E FH O Fx LS 9%

ERZ ATE AASATH (T E &, 2010)

AT A, odAe &4 FTFAQ] o] &% H-F(ionomer-form) AHE
HFEE ARD A5 7€ A Fre tAVbs e WU, i ¥
zZto] 7hsdt fxo =y REE AASAY. Fig 72 1990l A
ZF - AX|GE o] Ao BIEZ A dE 5x9 LFR olgtes 2d
How #FEF FE FTY U= AAHHY JHH(USCG Specification
No.450, 2009)

e
aQ
N
=
Hl
Lo
)
to
b
E
ﬂHﬂ

(ionomer-foam) “&53



Table 82 Wl=olA WA FE3FHo] 2FHIL Ae olexH-F& &
Az T FEFO e ALde At Aotk w=sf A Wt (USCG) el
Me olxw-F Ao REFo diste] A AE AAs &t
Rnoem, = W AF AP A dsixxE AAE At Q)
oH(USCG Specification No.450, 2009)

Table 8 °]2x=H-& (5)FE A
2 A

__rL 7&0] 170

Lloed 4 = (mm/ <]

& (mm) |

A])
5x9 LNFR 5x9 Lighted Nun Foam Radar Reflective
. . 2,806 1,626/64
5x9 LCFR 5x9 Lighted Can Foam Radar Reflective

° | 6x16 LNFR 6x16 Lighted Nun Foam Radar Reflective

& ) / 4,600 1,727/ 68

. | 6x16 LCFR 6x16 Lighted Can Foam Radar Reflective

8x22 LNFR 8x22 Lighted Nun Foam Radar Reflective
) ) 6,445 2,388/94
8x22 LCFR 8x22 Lighted Can Foam Radar Reflective
2NFR 2nd Class Nun Foam Radar Reflective
. 3,658 1,626/64
2CFR 2nd Class Can Foam Radar Reflective
3NFR 3rd Class Nun Foam Radar Reflective
. 2,432 1,270/50
3CFR 3rd Class Can Foam Radar Reflective
4NFR 4th Class Nun Foam Radar Reflective
2,172 1,016/40
4CFR 4th Class Can Foam Radar Reflective
e 4FWNFR 4th Class Fast Water Nun Foam Radar Reflective
) 1,486 | 1,016/40
4FWCFR 4th Class Fast Water Can Foam Radar Reflective
5NFR 5th Class Nun Foam Radar Reflective
. 1,868 762/30
w | 5CFR 5th Class Can Foam Radar Reflective
5FWNFR 5th Class Fast Water Nun Foam Radar Reflective
) 1,283 914/36
5FWCFR 5th Class Fast Water Can Foam Radar Reflective
6NFR 6th Class Nun Foam Radar Reflective
) 1,499 508/20
6CFR 6th Class Can Foam Radar Reflective
6NTFR 6th Class Nun Tall Foam Radar Reflective
) 1,813 635/25
6CTFR 6th Class Can Tall Foam Radar Reflective
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321 |59 Eol=:;E A 1E(TIDELAND SIGNAL)

19540l AYE ‘Bfol=WE A1 A HE F2EC BAE T,
FolAl i, AU}, Y=, A7IEE, T, ofgelrE Ee AAE DSt
dA A AAC FREAE FFHL A, S ES Table 99 o] 5

7HA md 2 A Aska oot

Table 9 Elo]=alt A|7dAle] SHT 229 A9

228 | G |y | | FE | ang

SB-2.2 1,960 2,200 5,300 3842 | Zgogdal | 7 ol3}t

SB-3.0 3,227 3,000 6,800 5000 | Zlegd# | 7 o]
SB-138P 454 1,750 2,900 2,290 Z o g 6 ©]3t

SB-285P 2,400 2,500 5,500 4,100 gl 6 ©|3t

TFL-1250 360 1,250 2,510 1,500 Zgogd 7 o]}

‘Brol=dle AZIEAN A A Ztele SRS VMY 2 SR FAE
Y sl EdEd LAE ARESt] AFE o,



T g dol} Atthe] 5 STEELE A ZEH &= HEo
T STS316 A& AFSSHo 24, 3HT°ﬂ o3 H2] s Hogh
_/; o

Fig 8& ‘BlolEdE AZd'Ae] timAQl S5 &Y, SB-3.0& 7HE
HZol| MR THEE Z2FHIVF Ak, s 2ol FA &L A
23t == HAE AT SB-285P9} TFL-1250-2 & 3ol A4 ALgo] 7}
o], 53] SB-285Pw= HAl &Alek Alx FA, 71ES AHEste] A

U

-
[e)

=
[¢)

Bx2 A AA 504 M=ol FEsEA T

(2)SB-3.0 (b)SB-285P (c)TFL-1250

=S A, RFE

3T

SB-285P= E& 4¢, AR 2%k E=F71A RE B
XA 9 Fo 3!
T Ja, FEFE wgto] rtEstn=g, A7 HQd fA RS HExE A



Q014 F& AAH] B& AT},

322 29| 2 2ul(Gisman)

1860 d 0] A& ® g o] ‘2 Aml A= 150do] Y=
AE AAEZHN, 19663 HE] AA7LA] JALA AP Pdo g Fxsla

A 1

AUTh A=W A A E o7 7R Tk AlFe RRE Asteta ATl
o]l Zek2E Aoy, AA &A1 SREE Aiteta o

1) GBM E}¢}

‘A =W AL A A A e B
A7t 7FedtEE AFdAA WPB7A Bde A 5
t}. Table 1037} Z°] GBM EFY-2 FA FA 27 w
A AREEiE, FAle] &4, vEe T, 4R Y TRH o AR
TASRE EFc

Table 10 A ~WMALS] GBM EIY] SHE 79 AH

27 =% 4 o] S 27 ‘
h=is R =176 G °© - Az x A
: m | (om) | m | (m | (m) 2AA
GBM-3000-7.5 3.0 1.6~23 | 6.4~102 | 4.2~57 75
GBM-3000-10 3.0 17~24 | 68~11.6 | 45~6 10 &R
GBM-3000-12 3.0 18~25 | 8.8~11.9 6.2 12
GBM-2500 25 1~1.6 | 61~8.6 | 3.9~54 5.25 I S
13
GBM-2000 2.0 0.78~1.2 | 4.6~79 | 2.5~42 3.1 EEAE
BS99
(Stggf’i;gg) 14 582 42 22 15
GBM-1400 RET
(PE. spar) 14 575 52 25 15
By 3 | [ez]
GBM-1400-0.7 14 395 44 26 0.7 ﬁ;‘ﬂi Lﬁ;f
=T
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A, &A=

3

2 ggygos Azt
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g gaoe s Azt
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o},

(b)GBM-2500

(a)GBM-3000

Fig. 9 GBM E}Y

2) GBP E}Y]

[S]

GBM EFi3 Zou, Fig 103 o] <A

Aol 7} Slek.

| —
T

b A0 Zelogao g o]Fold Yt}



f §
%
o> %

(a)GBP-1800 (b)GBP-1500 (c)GBP-900

Fig. 10 GBP E}Q} T3 F2(A =)

Table 11> GBP E¢ SHEY AHLeS s AHg Aot
GBP-1800& H3E 7Y ZA &0 2 AX=Hw, GBP-900% GBP-1500& F&
USTF2Y SX7F 27 A Yo AXAst=d], 53] GBP-15002 40|
7.

Fe A3 277t 48 o] 4GRS HASY



Table 11 X ~="A}2] GBP Bl 5% £7¢ A

o GBP-1500 GBP-1500

T = CEL (single spar) (double spar) Gzl
g A

2] 7 (m) 1.8 15 1.5 0.9
< F(kg) 430 167 180 19
4 o](m) 41 1.9 2.7 1.5

5 al(m) 25 14 21 12
|4 (m) 1.7 0.8 0.8 0.2

A mRALS] AA) SH-E= Table 1291 o] Al 7HA| ERQlo]l =T,

gupmet ofeh 9has AR SelE BT} Thssie,

Table 12 A 2=WALS] ZA] SH-E A

24+ 2} 73 (m) < % (ton) 2 o](m) 5 3L(m) E<(m)
SB-2500 25 3 6.8 4 1.9
SB-2900 29 4 6.6 4.7 1.8
SB-3000 3.0 7.6 13.8 6.4 6.5




A F7 ZA SHEIEE Fig 113 Zo] B4 F7Ao oj@ygt

[e]
nE Fxo A 2ozt 9th SB-25003% SB-3000S FE B} HE

TEE e @3, st 1 FHE AREC Av, $B-2900L
He TxE ~A7E Byolgta ok

=
o

H A0 H

— mi=
_2 : !
Q N va ‘
No)
o
- i' 'i m
| I |
(a)SB-2500 (b)SB-2900 (c)SB-3000

Fig. 11 A|=mAte] 47 SHE 55

323 339 M o] E(Sealite)

19823 HE FZHEAE A ZX5H7] ARG SF9] ‘M Elo| E A=
ooz AAEY JAHES Fxele dRoA AH A2 & Je=
gR3toay, &Aoo R HlE AF Hulx FF FA4S
3 Sl

2003 12¥€° AHLgow ZggtrE SRIE POSEIDON-1750

0
o] %, o2 7HA Bl EgtxY THEE /LS, BE S

ohue}

] Eol



rr

Wl ETUB-FL xS YFHES FHA7T Aok

1) FE8& Fo|(Navigation Buoys)

=22 YESZY o AXsE SEEZHN, Table 133 o] A
?1,500mm ©]ste] Al 7FA] FF/F7F o

Table 13 ¥ Efo]EALS] 28§ o] TRt Al

T 7 SL-B750 SL-B1250 SL-B1500
N
3 A

2 74 (mm) 750 1,250 1,500

% H(kg) 64 70 220

2 o] (mm) 2,005 1,180 3,500

5 3 (mm) 1,195 1,180 1,680

T (mm) 6 9 12
‘Aefol E'ALY] R Folo FFAR SRS AHE dF B 9%
goz ARFoRH, FE QoIE FPEAY /5L T F AET &Y
on, JdUgrny AFLY 5 FEE AFHE RES STS316 245 A



2) thFE Fo](Ocean Buoys)

217 01,750mm °]¢e] F - ¥ Fo TFEEH, Aoy I, 9
a5 Aol A Aol Age] Thssit.

Table 14 T8 Role] FRel AL A Aotk Hejo|=A
o thFg Folt BA FAE Ak lemm ol EeldPd A4
MoE AAE stu e, YA B A

A7F 12mm A3 A

E3, Aol 2 A g Folo AFFEE 209, RFTIFHES 5
dolebm BASEom, Bgo] A8 BWa gt Aulg, A8 AFole

a7fskar A

Rl

Table 14 ¥ 2ol EALS] tiF§ Fo] T/t Al

=4 2] 74 (mm) =% (kg) Zol(mm) | S3(mm) | F7(mm)
POSEIDON-1750 1,750 436 3,960 2,500 16
NAUTILUS-2200 2,200 830 4,120 3,200 18
ATLANTIC-2600 2,600 970 4,120 2,950 18
TRIDENT-2600 2,600 2,340 6,240 4,025 18
TRIDENT-3000 3,000 2,580 7,900 5,100 18

Fig 12= POSEIDON-1750 1H] ‘A 2fo]E/AL A4 20030 H2=2 E4
3 Zeay SRER, dA9 B4 FAE 16mm=E AZsta gloy, F
zol& 28mmTAE A ZSHA T

;



AR AFRAANAE 23] AL  AEF AAHAL, 3@ =HY

(Top/Mid/Float) ©. 2 FA =] AT}
L
L

L1

X

Fig. 12 A 2}o]|EAL H %9 Fet2E 553% POSEIDON-1750

Fig 133} o] 4
Hol 7153k AF

Fig. 13 & ZHo|H HAT 5F%& ATLANTIC-2600



TRIDENT-2600 7} & 2ol 7dd E22E 5

S 2
2ol &% T wolA ¥, Ale F J=EF vET TS AASAL,
== o
= o

(a)Polyethylene Tower (b)Stainless Steel Tower

Fig. 15 #2}o] EALS] TRIDENT-3000



324 49 Y glo]E H](ZENI LITE BUOY)

JHo SExTE= gugte) vz R E oA 7R] A SHREL] H]
lo]w, tlhel ZHOAE Seuieke] 2

o

>
oft
ol
dir
flo

|

F

o] mEA F2EA YA A Fo|E Fol A= 19724 A
=4, Fig 163 20| olg] /< mde| SREE 44 Fo 9
A AEA AAE B A A AR T8y AR 2
1=
=

AY FEW &FrF ds A4S 8= o

(a)ZLB Alg]= (b)ZWB A& = (c)ZHB A& =

=

Fig. 16 AlY z}o]E HF-o|Ale] A 543

Fig 172 ZLB A& =9 Al 7kA ERiQld], vlE HAklddl wet 72 &



ZLB TYPE 1B S TYPE ZLB S-A TYPE

Fig. 17 AlY z2}o]E HolAte] ZLB Al2l=

ZILB AlElz+= &% AZIF rmE o wel ZLB-240, ZLB-240S,
ZLB-2405-A 9o ¥2joz2 mudwS Eolu glow, A4 (91,800mm ~
?3,200mm 7}A] A Zro] 7153k}

%0

2) ZWB A&

- 52 gxe A AdE B A9 F v THE EYe=E
M, Fig 183 o] Al 7HA g o= A&t ZWB SHEe] 54L& 7]
B 2Ae AAE AFgSHAIRE &4 i ZEvde-Ee e F= 3

a1, ZWB-160, ZWB-2502 &¢Fulg 502 A2 = 9t



ZWB-1208

Fig. 18 AlY To]E FolALe] ZWB Alg=

3) 71E}
Table 15 “AlY }o]E HFol'Aloll A A &sta = & BFlel 57
o)t}
Table 15 #lY 2lo]E Ho]Ate] 7|8} SHE T/
R EEEE
2CB Aglz | dknos OE FRAU) AFAEE MATI A Feliek
Ls-359F fAMeE FH.
L BRRIAY B GESAEA, Jln FaAel 42, $Hvel
ZLNB ATE= ] e gae w
ZHB ARl= | BATH R BRI EASOZ AGHM, YARED 29,




325 =2 wFridAAYP

S U olAA BFEY AA HEo U@ JE=I) ATFI] B
) Eoll R F2EA JAIt FA TH
A7 FREA JAVE EAEH, 1 F 57 FATF IALA 4GPz
TEHA s, ol sW AFe F

83 Urla 9= 493 A Fuld Ry e AL o))

=4
r o
o
ox
2
ol
ol
k]
xe
)
19
&)
S

SrrtRAAA Yo A 201098 E FAE @ B2y PE = e
£AE ol g SRE Ado] wele 71%9&3111, EREE! 2012%101] Sl
5

Fig. 19 -2luet H=x9 WH-=2 S2h2Y 7%

Fig 202 ‘ot Ao G Aol Al g = & A Ade] St
g TFE PB18 EEQlH, WEFELLEZ AR F4lo] AFEH e
PB-15¢t= 28 HUFA 50m, A s HX7t 7Hset=E AAG Al
Foltt.



W ook o o W o
T e o o W
Hoﬂﬂmo%ﬂo
T 0
wﬂ@ﬂ%@
S O IR~
Omm-‘._ »Al__z.o
T o =
e e
o F B R
N P
ﬂmmﬂ%
° = 03
Wo ~
: g
_

=
d= JA= =

£3
._.w
i
=
Wi
Gl T
_Zo © W
Mowug B
moauﬂ L
¥ 2 IR
AR T I
.Mﬂ Lmow X
s w2 U<
M%Amefmﬂ
n oF _— %
_ﬁﬂ.ﬂm.ﬁwl -
o &S ﬁm.wq@m
o woR
" ei®57
mn_ ,WPLW@%
iﬂi‘ﬁ“’oo;_o
_ﬂoM'o_ﬂuAlgE o
. W, T " ok
Wop 3w o %D

G Ao

Aol

EE]

L=
T

Fig. 20



TRt AA YA A= A SHE, ERt2HE &A= 3 SRR 9
o|= FRP &A1 RE/Fo Wil PE-Foam= FXlstal 27 &5
ol2 FHA E4<& st A& Sh= Foam Buoy® A4Fstal loh

Fig 22+ ‘ol A Yo & ALe] Foam Buoy FB-16 Z@eld], <%

Aol vh5 st WiHel FIs Hollh WITHOE Ago] Thsd
AFoIt, A4 7hzo] thE Ao W) AT wael Ak

Fig. 22 vt AR Yo & ALe] Foam Buoy FB-16



A 4F BF AL ol &3 FE EA 9 AN Bt

41 8 BA9 A% AF AS wjA
Sgete opAZA AA HERE BEOR
E Aol A 2AG Hle} Zo] FEE ofdle FAHY FAMYL

X
Yar Aok

g Ao Ned AEE 2AE HEs glo] FAHA FAlolw,

e Mk A 89 olHo] BAH AANA NT 5 Y= A

2 gxdolal, WteAl Fojof & AAE FAEHIL T

1992d Hepd g9olx @9 UNSHANES] o4 Agenda 215 A E
ol met BE 4HY RokdlA dAsta A&ETted dde] EEH
A Zp Bopoll e B SHAA FAZA A TRy 9T =¥ o
FAEAAL, ol FEEA EoplAE HEH FAFZEAGI AN
IALA 7tel=giels Fal F2xA o g sl s 7l<ssta 9l
o}.(IALA Guideline No. 1036)

B33 WA B3 AP gon, ofn] HATEL ABH
AFs 8 mEAI b

(¢} S =
19t (IALA Guideline No. 1036

2

7

o

O]

~—~—
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Table 16 F=FA o FANA Y37} 71449 1#AFIALA)

[e5

T % W8

- ANAERGE AL 5 HIE Ao

- BHede 93 WY U8, ARE & AN

- @A el 4RSS Aty TaF Ay 9 fIT BEEl
o A

DINOURE:]
N ol o,

- AFBHNA B FRE FAS] 9 BHow TP FHew
oo AgHE =R} RE] A2YEE HFBA 1) Asho)|w,

©daglolu,
Ned |- =5el W ¥ FE5, AL A719FE 5 AANE

DR | Agei, ATE APl Mgl wawT ot Al e Ae
AZEAG U7 29e 9od 4 ek

- o] RN TA HINBEIANE el F, Bepiso] AgH
W7o B (REAE VAL BAol FHHA 3

42 B8 ZAL FAF AAY FF

421 = 9J(PE)

A A 7W ARk Q) SABA ARASA 7hE de] AEs)
e YL F2 JUHY F2 AEHI ] 7IEE gasta e
H, 7hgge] &olstel et FEjo] F3E Aito] rhwstal, ZAA =4
of Wi - A AL o, R FAd s H4A A= &
Aol sl

o#d @He Hetstua Eelodd &AE ol &8t FEE A}
1 gl AxASE Fu 5AE o8 AR FAHE 5 ZEY 7=
2 FEE AFstL ok Fig 233 #2o] H4 12me] &% BEE A

mol= Ha 27) FEOR FA
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Table 17 Zgjolda F3E FA 9] #A H4 F77]F(IALA)

A A7 (mm) % A& A (mm) % AA & Al(mm)

500 6 6

1,000 7.2 10.8
1,500 8.4 15.6
2,000 9.6 20.4
2,500 10.8 25.2
3,000 12 30

Fx w49 AAol 2mrt @ wole #A F77F 20mm o|Fo=E

3
FAEoJof st=d @A AF JeE2Ec AV €0 ALY AFEE H
2 Ha oy, tRE AZAELS 10~15mm HAE
o FA=E '3‘3"33]'5’— U Fo Zgldgdoly Zg2ga F& FHs= 7

422 FE173E22€(GRP)

EeolaHE FAR AR f7 ERZ FAHHY, B Fu 549
B FEE T AR Afete] oA, AgHe FE2 wAdlA
7HE oFek HEe] A

GRP H¥9] BA YiolEs W= £ %318 dtofok 3in, dntxow



GRP R 7}4 2 FAMEe 70 o@ &40l W 2 B,
A WL okzh Fojd R A GRP HEE Fol sk, Fol 7]
b okd A e Fostel Akl AUl H@ shetes fh Fg

24= 1}&E GRP B39 o ojth

Fig. 24 v<&EH o A45<] GRP #3&

423 859 / dF2EH A" F

Bxo T Z2YdE 29 EHS EAS dYE Y sdE A
P2EH Zog IAE FAY FATy BEA ojHE BF JIAA
53, GRP HEol= HHIE 54 ouRA & BF F53ts AHS 7IA
Ao}, W Tl Ago] 7hs3ih

Y Az A4 YU A9 HAHY =X FAG oA ALgo]

o]

Aaos B ek Az, £E D SRl GE A B9 20
Fashe, el B3t MAT A4} A g o7t
& AmEol oY, BEHOR Yol ¥rtsinl, FAA

FARSF ML oS & Qou, Hx TYNEL A RERT BT
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2o S x5 2" Zoz IRNA AZFSt= FHE, vl
Bol AHEsta Qe olekH-Fo] x|t F REE T4 ¢
JE3 Y Az JdF EHAE T

}6 5
A€ 7 e A4S AU oy, A7 vpRod= &3 )x] Xs)

[

'Elg BILL_OF WAT
=
-

FKl

Sx9LCFR ByaLNFR

SCALE: 1°=1'-0" OLNFF

2012 TYPE
et 5X9 LCFR/LNFR
|t | BUOY

o] 5x9LFR(2012'd E}$d)
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Fig' 25 0=l ¥FY ol H-E
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Table 182 A& AJAL o] &3 RFEO} LL-249 F9 FJEH &S H
wP FAE, R A wEe Ve FA pAs SUIHA Zi%s}oq
2 2ol QAT AA WA B BAQ ALo= /E AA BES v
TS w 254% 71 AFE I} olFojyom, A Az 2l
BeF FF9 FHE HABEE A7|ME 568%] AHZFsst o] FolH
S ¢ & U

Table 18 A% A AL o] &3 Bxo} LL-24° HEW T vl

T LL-24 A i - AEEE(%)
x A(ES) 1,779 451 25.4%
&R A 395 419 106%
LIS 1,161 1,253 108%
s T 1,809 1,028 56.8%
AA FFkg) 5,144 2,926 56.9%




o] AFtollA AF AEAE ol&F FHiEY HA FZFS 2926kglE
LL-24°] H3} 56.9% FFOlAR, Yoo AFE T3l 4F A= A
ANdE A&stA dod, A FFS 40%° 2
Ae Zo R JIdEth AAZ FA AAE AF AL AHEEL 9
3] AZAFES] o] 28 oldt® A#FsE Addsta UTh

l‘lr 4 ol
%
it
n
Ho
ol
o
b
>
I

oA AF AAL o] §F HEE s|Ee| A RE e B AH
S AT QAT el Fe3H7] AHAE WA AR} T F
A7L e, e 584 2Aold

NE) BA REE NGFARAA AS AYA, P =W o] 95
#7122 nhdstel, RE QAN FUE FAOR ALy wEel +
b REE A% FEu FARE A A BAD 247 g $HA

A% AL ol g% HE WAL olAAX W AL FAel
fonwm, 7 AzASUTG ANSW] Az WHH 2AE Ass] A
A% Zolx, ATl AAHE AFeT AGAAT S w5t
sl He 247 A4 S7b 9l

ol#d A= AWt M2 2AE FESH HolxE FEd AT
T de A7 ", Bd @M= AT AEI 22 Fon

=3, IALAAME FF Ad Fxe] Fio] et A FxRo F
o, ok Frtel A= B kA SReA A
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