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1. Zots fuste] 32 203.9) 204 AgstEigol diste] 18 AR 553 EPE 4 AEYALS HA|5to
il 7&’“£ ZYE stofof gitt.

2.529 9Hg wet 243 2o AW Aol AT 25m B Wi ALo)E 5B A5 ZANFES} EE
NEAERAY AES 52 ZAHel0] 42 2HE ZAAC B
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101. X-LQ.
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(D AZTATE D SHA.
Q) AEE Zol9] HdoA £ AL(W)ZA L, 7} 200 m ©J5kQl A¥h2 0.015L/m), L, 7} 200 m ©]4F<1 Auk2
3m< 2
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2. Adv]o] 7]¢Alo] WX Aute] Feol 1349 Ay F 7|BA FEANSG 202.9) AvjF¥or 153 4 gtk
204. = Ay
1. getstEAol= 201. A 203.9] 45t sUAHo Qo] HEs 71402 EH Yo sUHHEE HX|slofof 3
I 201. WA 203.9] st UAHS LI SUAH] A7 B 3.14.19] 3t A o]Afo]ofof Jirt,
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FaAso| F4
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205. 2Y9] &0
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1) MALZ 9 AR Ao Y= $UHAHEL HA4LZ 4% B AHXAu|E Au7iz] =ds17 stojof it
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SRSt WA AT BYOR Shn e WAEE e 22 ¥ 4 9
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Al FUFLRE Stojof g},
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1. 201. WA 204.9]1 FAst= LA Yo] ZHAT7A] TgobA] S Fol= I 499 vz T I 9 4
HW] EEets EALZ EL REAES Eﬂs}oﬁ AA9 B7E 2 P34 ZAES sofof Fth
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301. A
1. 290 £ t & thg Ao 93t A o]4fo]ojof 3t}

t=3.28vhK+15 (mm)

S ¢ AYERAAY 7+ (m).
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302. £A9 37t
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3. B¥ 1&Folgt 3t ® 9] ZwAele] HlH 1A =8 weith (29 3.14.2 (b) IR)

(@) a3 3.142 BREY 17
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4. 39A90) BAPFER 0219 B FAL the Ao] gt A o]4o]ojof T,

R (mm) ohgl, ohe Ao 9@ A vigkoloj A ohyET
0

S b 1% d, 23 wEd
o b AR D YRR Yu](mm)
C i ASEA B 31440 B2 Ow 57 BEARonA wY AW AL 2
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9] et shet
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o 18 31450 EASHE bE B39 o) Lol T
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5.E2 Be2le o 3m o) BH0E HXSL WA BE Yot 180mm S WL Al WAS AHse T
2 oo} Fet.
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309. A¥ N LY +2
1. Z8o] AR =o] 91& wole AFAEY ot 9 AR 7 59 X9 075} 403. 2 29 7145 AY
FEZAY HAo R 715t 303.9] 8 wet BE AX|stofof sttt oigt, AR sl B A¥o
25 59| AisHA g Aole Aot ot
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310. #UES AT fo 72
Aol £UES HA5h7] fJoto AHIEGNE ddolert B 1 HEES 71 dole o J83 £ €01
1 F9olle S8 B34S ot 25 AAsHA 4us W A9 Fr 9 S ZEE FES EET FXRE 519
of gttt o] AL T FHo Bole E2 AR AZ 715514 oh it

1.4 £ 299, WE FFHE S5 AAstiAE ofY Hth A@ZIE A5t Mte 2
8 FAagog Zo|1 o]F ol FET HHEEte] HAFAE HX|stoiof gt}
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(intermediate waterplane) ¥/®x ZHAT B AG7wy #2st X wet G2k

3. 49

(1) =2 : AAY (design head)stoll Al o= o 3 .
3 9 2AEAN FA wet Augw AJLT = FLUMs5 49 MR B
ol digt Adid Aol wet AgEch weks fEUES I Fo| HXske 78

=
(2) ¥4 (equilibrium waterplane) : 7F3H &40 2 Qg A4S 1Esto], Adko) 2h85t= Ry A7 §
FE o] & W9 $H. o] £HL FUHHQ Axrt o o4 WASHA] FAY WA (cross flooding)7t &
28 39 FE AHE 9ugi}.
(3) 24 (intermediate waterplane) : 7 A4 SALAE 2T o, Aldo] Agst= #43 747 B9
< oF1 Y& Y . FUEAE A5 AR $F Alo] o] F7ke] Aure] £7hEQl HaAdEof Wittt
(4) &€8old & E= =8 E (sliding door or rolling door) : G¥td oz 29 Ho| HPsHA ¥ EE= 7 25
g st &
(5) 3A E(hinged door) : 3 T £ RAF 7] A3 &5 sf= &
402. #4929 34 [AH #=x)
1. IR &Tto|g 4oz stofof gttt (2019)
2,189 FAoz EFsty, Age] 24T Fxo F2 Y79 AolE 404.9] 38l o9 YAHH 2T E=HE 7
& AYstiE A4 E= EFRoF T £ Q)
3.1 A= EFsty, 2 sk FEdE 9 5 HEA] HAyHE Ao dste] &Etolg 4] o]9lo] LIRS
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stk (2020)
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St
Q) Pl 5 T=A A FUelAe ASHAR 27 Aol HHe B2, ¥ 229 AR FejAA ] 7155t
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409. €told & (A #=z] (2019)
Heos 2AENd, fHed] e 7

1. &3o]d o] 7 Fsdt & AW HES XS Ao ot YEL 3
54 B S8 Azolojo} B
2. %4 &eolg4 $ULEY vl 02o| 710 £ WA YT L7 Uk TS AAstIAE o ek

. = = RS
137 4 &9 4929 3%, A 1 v 52 54 Ee 5949 A=o|oofF gt
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110 AF D FATE 2021



39 14%
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FH02 T 4 At
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R

H .
7| TGS REA FEYCERE FEste £2, 18T 29 st £5°] sIAE ARl loH I F wAst] AMEsHA ghe A ©

£9] 49, F7olA 1 Fo] AgEo] i ARk} Aro] &
| 918 X7k g =olopsiet.

Aot FA7F Qe $ULS A48T

)
ol
-
N

ATt

P

Fot7] Aol wHshs Azt I LAl 7155keioF

29 d A4y | 1 g9 o= _ 5. 7] B
5 ISEEE: 9A = q
@l 9% Ay 2. 79 3. 9AH4 | 4. 94 BA 134 AB 6. 31 7. 778 8. H|1L
v SOLAS 1I-1/13-1.2 ¥ 223
es
A& POS Yes Yes No MARPOL 1/28.3 ICLL66+A.320 1988
(local)
Protocol to ICLL66 IBC, ¥ IGC
(1) of# B 4 S, H No Yes No Yes SOLAS 1I-1/13-1.3, 22.3 9 24.4 Note 1 &%
SOLAS 1I-1/13-1.4, 243, 4 24.4
HIEA] 4] S, H No No No Yes SOLAS 11-1/13-1.4, 13-1.5, 22.2, 243 Notes 3 + 4 =%
9 244
v SOLAS 1I-1/13-1.2 € 223
es ]
AHE POS Yes Yes (local) No MARPOL 1/28.3 ICLL66+A.320 1988 Notes 2 + 5 &%
oca
Q) T4 EE Protocol to ICLL66 IBC, & IGC
A B4 H4 S, H No Yes No Yes SOLAS 1I-1/13-1.3, 223 ¥ 244 Note 1 &x
SOLAS 1I-1/13-1.4, 13-1.5, 243 4 -
HIEA] |2 S, H No No No Yes /13 hid 3-15 3 Notes 3 + 4 &%
Notes:
* 93
- 5808 2% 7153 &gold EE 9 EY POS
- F92o% 27 7hsd AA BHY POH
- &dtolgd E= 9 BHY S
- 37 g§Y H
Eli=s
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38 AATFx
14% 44y

B. 334 EE W oY F 448
A4 9 A{7 1. 39 & o = _ 5. 7] T
& SEER oA # q
1% o;_q %—EH 2 ‘I'r‘cg 3 —d.leﬂéH 4 IJ.—I -‘H'—/‘] 7}% %E 6 o—ﬂ 7 'H';é) 8 H]:ﬂ—
SOLAS II-1/15.9, 15-1.2,
(1) spx HrEA] 4] S, H No Yes No Yes 15-1.3, 15-1.4, 22.6, 22.12, Notes 2 + 3 &=X
9 241
() 7y Eu S/ H4 S, H No Yes No Yes SOLAS 11-1/15-1.2 Note 1 &%
ALBE
e HITA] 5|2 S, H No No No Yes SOLAS 1I-1/15-1.2 9 15-1.4 | Notes 2 + 3 HZ
Notes:
"R
- 5EHOE X% Jh53t &ebold e Y EHY POS
- 5802 & Jh5El A EY POH
- &dtolgd B+ 9 HY S
- 32 By H
1. A7} A= 79 3%, 54 (quick acting type) T @54 (single action type)o]o]of gt}
2. FFolA I Fo] AFEol Q= ATt Adro] &3olr] Ao HHct= AI7HE Fofl Ao 71EStolof §ir
3. Bolle 7R 2 /S WAIstr] gt AR 7F A ofoksitt
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39 AAT=x
154 fuga 38 15%

Al 15 F Hzg3

A1A Qe

101. &9
dugact g B Amg EE e dig
Ao 9a24 EAT ast Ut Ae T

Aotz Yote] AAFR dE2A FA4H HIE LI 7EES
ZEd9(deep oil tank)"gral A3

102. 3 &
1. 2E fug3a9] fxE o] A9 40 wEct oy, £UAEE Asts FEO] distols 1439 FHd = Hglst
ofof 3ttt
2. 2l8}do] 60T olatal 71&
f3i},

AAsts g9 Fxo distede o] A9 w4 olelol 78 17 % 1039 #4& 4

o

103. Al+44 [X]il 2z)
3= At 3715 7bAol sty 83 o= deAlE] 2 AH A El wjEA) Al obAAdAlo] Qo

1. Hx=g
ofstel + FHG HASfoloF ek,

2. 9 2P Yok AZ0IA 4274 o2k A9l AN o 454 Bao ek SuAN, ASAY b 2
& A5G AAStofor T,

3 3293, GRRY2 18 PN PASA G EYLl 1 FEIAD e 5AY Pe Aevon 2

/b e ASue HAs) AAstolof k.
29 F4E A85V] TS B90UE B Yol FHoHe el TEEAe) AE 4E F7IAG Tt
5. 5550 70| Yol P4 WAYH EX gyl 9k rBavel 4xsel Fromvy g v
o

)z
14734014 Ft73gsh= sEAHo tigh 52 stoj= Foh o] B¢ HEgadde HEgH=E FAH A=t
Zlst7] A%t HARER L 55 AAIstoiok gt

SAol=da, e B g6l E A 010450m # Y 8592 4393 59l A9, A58 d 2

Gl d3 A
9 Zugke 7S4S Aute] Zojo] wet & 3.15.100 Hot A ol4olofo} k.
¥ 3.15.1 H4&F
A8k} Zo] (m) 5| (mm)
90 < L <105 8.0
105 < L <120 8.5
120 < L <135 9.0
135 < L <150 9.5
150 < L <165 10.0
165 < L < 180 10.5
180 < L <195 11.0
195 < L <225 11.5
225 < L <275 12.0
275 < L <325 12.5
325 < L <375 13.0
375 < L 13.5
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38 AAEZ
15% tjug3g 39 15%

: i, E3AE 2 A2AE[Y X5e 202, WA 205. 2 207.9] AE § hE AT
F4NA Aoks h ok o Aol A%t A F 2 #@S AAgst] A% 74 olgolofof gt

H=085(h+Ah) (m)

ho: 2029 203.9) holA Ao S
Ah: BAASGORA Thg Aol o g,

Ah = 1—L6(zt —10)40.25(b,—10) (m)

ol

[, © ®329 o] (m). ttil, 10 moJstd o= 10m & et
b, © ®Z9Y 5 (m). ot 10molstd Hol= 10m & $heh E3E FAIE B3

8% SBAY AL S B2 ¥ 4 Ut

i
A
rr
2
2

it
e
[20d
1o
o,

Aq2d fnga Ay

201. x-LQ_
fmeaol A4Y 9 29ue TS g¥ 5o FxE o] Ao F4stE A oldol: 1439 FHolE Hgkstolo}

202. ANE (2020) A4 2]
A 13 ke Ao] 9% 2 ol4polojof Tk,

t=CC8Vh+25 (mm)

S0 AYIEAY 2 (m).
h 52 B2 hy, hy B by T M8 2 &
hy: S AHwo stto iy |I Fudd JAFE JTAteld 1/20] He XA A (m), ©it
AEege disteds e 23dH AN HaEF d,, (m)o] FBote 75 TAT + -
AlgrFe &5 FHoAE d,,°1 H3, dy;, AACAE 00] Ho, SR IME Bl 2%
hy: 105.9] H 3
hy: ZF A¥Ee] sfdo e Ry | A 2.0 m 74X 9 A2l 0.7 2 5% ZA(m).
g Addto], BRF4AE AlA" A dAECR, Y FS 28 (flow-through method)& AR&-st
1A} Sk A, by R Y SRS F7IE AEstojof i
g Add sftozRy YIH (Be 3718 DAY lE°l°ﬂ 2IFE Y A FAAE
(m) (BF4 2 59 F4 B 204550 A GHBAAY 2T AR o] A4 = ojof
gttt © 2.5 moj/dolofof a&t‘r.)
hy : 0.85 (h, + Ah)
h 1 105.9] 4] et
G o AxzA Lo gl wet g nEd.
L<230d9: =10
L=>400% 9 : ¢ =1.07
L o] Fd 4%, O g2 EZ ozt
G 0 AFEA R 3.15.200 o3t
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38 ATz

15% tz=3 39 15%

thot, e FGE 041 Bt AFojM9] AW AL h o Uet A% G, S FYRIN ARt 3}
ZANA AZnRAL ¢, 9 e 3.6\/_ 2 % 4 Qlrh

®3.152 A% G,

ofN

- 71 i o)
24 549 3

1

-
=4

ofN

24

K K
=13. —_— C,=100 4| ———
¢, =134 V 277 —ak 2 \ 767 — o2 K?

ohet, ojwdt A9olx G, & 3.6 VA ol4oloof gt

: C, =36 VK

‘l"l:r“ h7]' h1oE'1_

o

oy Zol Wt theo] g a, EE a, T a, o|4fololof Tt

gl

y>yp 4

fo D fpi 1 124.9] FA0 w2,
y o SSHHOERE yy Eoh ARY Adum] distols g AYwe] FHEAA, yu Bk RS 4
Hyto] distol= i Ao staRE7AA] 2 A T
yp ¢ AE] FFH] Qlolx ESHORRE AAITEHY 4 FHETAY FAA(m).
Y’ 3% 203.9] (5)59 (7H B (Wbl g3t g F & A
D Lol wet ool Aok ALREA L o] F7tel U wolle Bl oJgith
Lol 230molatd 1 : 3=6/a
Lol 400molAdd o : =10.5/a
a o AEFYRY AAFTH QlojA AZQe] 80 % o4 WMo thste] 1AL AEshE BE-
o VK 2 3, 7]ete] Ao 1,022 gt
b APt AR ANAY ASQuo 2 RE YEcte FAEA £ A (m).

ol

=

203. AWIABZA (2020) AR Z=)

1.2 AR SeAS 2 e A9 h A0 by, by, BE b, S A8 AN 3k F P 2 A ol4olof
of g},

Z=125C,CoCy Shi*  (cm?®)

h @ $FE2A 20200 At by, hy B by T 7P 2 A (m). 4 he 8 FEZAE 1Y FYoERE,
8 RN E AT BEGAZRE 42 AT go= St g Muto], HP5x 11“4 AAR]D AT
giAgEos YXggSs w3 (flow-through method)S AM&SIIAL 3t= A9 202.9] 23t h
4 hy & F7t2 dEstojof it}

Cy T Aol 9@ k. Tt ko] WE €, o S & 3.1530] mer

4

Gy 1 FEA B899 n2xA0] BE AszA B 3.15.4 HEH.

Ad 9 A3 2021 115



38 AATz

15% tjx=3 39 15%
C, 1 202.9] 2},
S "1 147% 303.9] w2t
2. A8 FAR Hoh Ao EF5F A9 T4 FEAY dHAS ZE Fore FoE o W't As G
FZYRAAY e AR FAAA AgenoA G, 9 #E K/18Z sto] WHAS 25 + & 9l
® 3153 A% G,
Ho| 25 9 5Z4 G,
EEE SEEEE G5 . H2% G
gLz upAo w5 - K
I5Z 9o 49 4 349 G =13
o @ 202.9] WECH
¥ 3.154 A% G,
Ak
Ag 3% BY % ﬂtmﬂ o 24
A
e R
A 1z 0.70 1.15 0.85 1.30
B¥ 1% 1.15 0.85 1.30 1.15
AGAA = HInF 0.85 1.30 1.00 1.50
A4 1.30 1.15 1.50 1.50
()
1. 'Aq 3#olgt g2 olF5A EL g FEA} e AL olA9 Ay Wy FEgAS] Bzl 1zt
T o]} T53 v&Ag Wtk (3 3.14.2 (a) HF)
2.'B3 1zPolgt 32 B, 5F 59 FuAete] Byl 1 5 Uitk (3¥ 3.14.2 (b) D)
204. BFAY A F=x]
1. §RZAE XA BFAT(0l5 Adetn stthe] A Z & ohd 4o Qs A o]4fojojo} i,
Z=T13KSh1*> (cmd)
S o A7t AR s WH9] Y] (m).
ho SEAGY gojEs 9 FYoZRE, SIAATY wole [ 9 FYoZHE 203.004 FFsk= h 9 A
G729 A A (m).
I AYY A Zol (m)ZA 14% 306.9] 740 2t
2. A9 f‘&fﬂzx}EUﬂE I= o 2o 93t A oifolojok st} Tt A9 Zoj: &F Zo]g] 2.54] ulgto]of]
£ opyHrt.
I=30Kh1*  (cm?
hE 139 Ao o2
3. AY 99 BAE oS 3709 4] F & A o]ifo]ojof gt
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38 AAF=R
15% tz=3 39 15%

.| CSh1S?
7@%45 (mm), =0.174 p
1 1

S h 913 wEg

Sy 0 A" FEZA 14 B A9 dol F A2 g (mm).

dy + 2ske X A ol (mm)=zA 772 ol W g
C  AFEA va Aol A%t gk ot 0.5 vlekelojM s ofyHE

t, =41

+25 (mm), t,=0.015+25 (mm)

FmAYY 0 ;= \H%\

1.1 e 1z
A [e])] . o — — | — — —
T&]ﬂtﬂEEH.C—‘H-SXh (2+h l+h l)
z o1 19 EOoRRE AT it dEAAY A (mEA FAANY foll= stdoRREH 8% A

4. AE 9] dA9] dH2ARHE 3 TEA e «1 AAtE 147 306.9] 6] wEtt

205. AR AEO]
1. 9z9a Z40] 449 AS fud Azseol2 AYT A9t 204004 FHSHE Al A Dol () A
o yEt Az Aeo] F4Ab] Ex QF ARAeold FyAele] AR & 4 9tk
2. ARAetol] FHlH AL thg Ao o3t 3 ol4golojof Tk,

A=135bh (cm?)

S9 b 204.9 FHo] He,
b, © AzAFtol7t AAFHE ¥ (m).

S

3. A2l AL BEL Ade B IR Ak Fut.

206. B##
AR Fol HAXst= FaT BfH9 A= 14% 307.9 Ao wEct.

207. gAY (A F=x)
1. 3324499 £/ t&= thg 4] 93t A o]Afolofof g},

t=0.0036CS,vVhK+25 (mm)

Sy t, Bty 1 148 304.9) 18] Gao),
ho i 202.9 78] wEd
C @ AFEA B0 wEt

AR o=——L _  gue: o=10

2
1+ —)
tr

2. 43 A 1/20% o gt dHAS: Z& ok 4o 9t A o]ifo]ojof it
Z=7CKSh1*> (cmd)
S 14% 304.9) 230 wEc}h

Lo AAH Aol Zol (m)ZA IF 3.15.10] e
ho 2039 4] mEd.
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38 AAEZ
15% tjug3g 39 15%

€+ AgwA wyo) TaEAd del, & 315500 AoHe gk G SR 250 oA UAR HoIA
o glubdo] We Wl d,7h AMe] A% Zo| 4,9 258 M wels | W Oge S AFol
Ao sk o] whEc
3.5 Ao LANF] B 021 40]9 57 ¢+ ke Ao] o3 A ol4polojof T},

gue =07 EM 5 (mm) ch, The ol ol A slgolelt o Ee,
0
2
¢t =0174 § C‘gdhlb +25  (mm)
0

bt 203.9] O] e
C9 1 23] Hed
S dya Db 148 3049 4% mEtt

X 3.155 C9 &

i - B—
/kh;/_} |
O SV AdR | gpe] | A% | AN |
= 5712k 572k | l
Sk A1A A 4 ! i vdy |1
AG=Z AA, A 3 N
1) Fag g A 1.00 1.50 1.35 7
o|FAof 1z \
——dy
() | 289 12 | 150 1.20 1.00 y
e = A - Z—OB . A

a9 3.15.1 19 &R4

208. AF H AR F2EA
fugag) R 9 ARo FxEA ALk o5 1 A0 Yk Yuya Aoz 7Fsie o] Fo| FHo] J
get lojofop ottt owk, 1 X9 A 59 %7‘4011 o A mlEolojA= ohdEth. Eot HERI Fe| FA=
202.9] Ao ok FA | 1mm§ ok A olgojojop grt. mieh, A9 o] kA ¥H(weather deck)o] ofd
Ad 5ot &2 A dstols A 1 mmE o F8= o

ﬂ

IOL

209. A9 AR [(AF EFx)
o Zo ol WA e Aww U A FAL 202. 204 D 207.9 FAol g FACNA e gt Y
& 9k

stEmo] Figro] HopA| P F -------- 0.5 mm
FZo| g5 HotA] e # ---———-- 1.0 mm
o, AxE 5ol A7 2o]7] L o] A¥m oo Hohes ASR THEgit
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38 AAF=R
15% tz=3 39 15%

S EEIECEDRE

301. & ¢ 37199
duegiguyo] BE BAo A43 B 2 Z7|1ge AXxste] B BL 379 YR} HIgo] FollA] A shojof

3,

302. Hi$
gugs HHole AAF wj5AAS Ax|stofof g}

303. AAF &Y d(inspection plug)
103.9] 589] 4o oJste] fmEg Ao Aot HAAREY I+ dAY AT + A fA o] HA|stofof

Ol

ige

304. WY

1. 29 AAS AAsts BaE0] AR AFT woj ZHYLS HXsto] B A0k g} tut, ARG P29 2
 B3Atel9 AdE AESY(full penetration) &= Afole ZHHEY HAE HAT 4+ Uk

1) 9=

2 &%

(3) HEA 7IE

4 A%

2. 130 98 ZHYL 58 6F 201.9] WE F/H ZAE 4
&2 AHXAstolo} gt

3. 4094 9 gAML dRS H39 A EL o] AFste] HA|steiA opHE) 0|59 L& Ajolof
2 E1 E3 Aol BT 5 Qe

29

77 Q3 38 mm oAl BAA mEA7F A|ZEo] gl B9

e
R
ol
ok
2
[e]
o)
ol
ok
=)
o
>
N
)
oo
o,
ol
ok
H1
Ju
i)
i)
rol
ol
1
N
1o
=

A 42 w3499 &35 2016

401. g4t

1. g 499 842 ¥ 3.15.69] wEc}

2.5, AT Ee 08 YAXNAEAY d B} Zo] Aoy FgAHE XA 5t= RA 9 AH¢, THEH 42
A-3s] Z7HEAY A g Eolof dt. SHEAES SWIl YA TAtolo] Zto] AiFoz #% 73% yAge] A
ARA ] Wiy AL e nste] HAs| SIAIAk Fet.

3. 280 AAE 49, A% 4w @ Au3} AE0] Zyxjole] gy ZAEN oflet AEQ] Zuka} iHuAL]
o 93184 g2 A3 Z7EAY A SR = ojoF gt

4. A% 9 AEdo] AR shio] HAHE A, &3 #& 79 3% 1204. 2. (D) D (@) () Z (b) ()l
=
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39 15%

X 3.15.6 3499 84 2021)

38 AATFx

o =" Gl =
Hjn W B W
oK ar =K ar
IS o ® oy W
Wk oF - o o
o cs o A o o H
Mm fun ww N S S
B0 780 o o ]
B =y B " =0 =0 m
3 ol 3 ol o o =
= ﬂmo = ﬂmo = = &
- v = FIEIE ]
E E o) T ‘
S —~ 9 S —~ 9 T T
S M SR b+ b+
n o
- X O.._O - ™ O.._O 3 5
N N
T RPAR T VAR MM MM
il ﬂ By o~ A W W
o] 4r o] © 4r [ [ \/
™ me % ™ me % ol ol %y,
WO w wPOE e ow 90z
T or T . I N N ™~/
R alu ) % mEPLE o o
T g W on o o %o W A W ol o %! | o o]
= oo m T do W . S odom T W | w@ &a
[e] i H_T [e) [e] =1 H_T )
mmumu:@ T m| g e IR & ol oo
ShkSTFro| B|Shsa ¥ x| aA
— ﬂAIL — B° L_L =3 ~0° — ﬂAl,._ —— Lf =y n_A,O ,EE ,EE
ﬂ%ﬂﬂﬂulﬂ F ) — R o | A4 i
2 e 2. . T . B/ B/
z 9 &=z 9 60 60
- g - o0 E ,m
B o B T o wo|E &
= B % ®IREP =
T o e =
__oF W Wiy
o ™ <l <]
.
<] Al - - i
| % o e il
5
ar [
"R <
+
=y

15% fqzg3

=

2] 2021

€ AF 2 AT

(b) 2 FH

() 4 94
3% 3.15.2 g9 BARZRE 200mme] HY

120



38 ATz

6% A% 39 16%
A 16 & AR
A1 LRk
101. ¢Hk
1. Aoz A¢FE 4

fus T
o AR ERF 2AAY H7b g9 Ao gt 3 ool HEE Sfojof stk thah Bazido] A Aurel
9 o %8 Mgl Slol AT @A AR ool AFelolok Bk

dAAY = B2 S7HIA FP94 oA SIHAEFACZRE AZ lojM =E3t

= (6075 (L/100) — 1875 (£/100)* + 200 (£/100)*) x (2.08 + 0.609 C,—1.603 C,,,—0.0129 (L/d,))
dy A FZol9 85 %A 9 &
Cop  L/2 %9 Tﬁ% A, Cup= Ayl (L/2) < B)

Ay 0 L/2 A9 5 diolAY SARE ()
2. A0l 710]1— Aol FpPo & P 0.07 L9 27t A&EA st AL giale] 58 Z7A)7)e Aoo
ot d3E FPO 34 0.15 L9 71X AAHEE slojof i},

o)

102. AL [AH Fzx)

1L AR T2 9 A4k of o] FHsH A ololol: Y 2 FY FA e,
2.0 49| 4L ARG A3 Ao thote] AT A3FEG 45 MR T2 U AL 99 A
ol H@steta AgsHe Hho] e,

=]
3,55 Aol 2 Ao AL 97 AR 5912 o] WRAMe] 222 HA3 AU 4 Urk

201. &%

1 4%E AHo] A58 Ha] U 4% A oFg Ao o3t A olgolojof g,
=albf—y) (m)

© ¥ 3.16.19] =)

© H 3.16.29 trJr—E—"ﬂr

© 1% 3.16.19] 93t

e kv e Ko -‘?'—Ei AR A4+ 2R o= AHFEGA AW FY7HA], HE9
FAE AT ol B FI7AY +=AAE (m).

2.139 FA4o #AQo] 5% him) = # 3.16.39] 3t A o]Afo]ojof Fie},

(o]

< N o9

AF 9 a4 2021 121



38 Aq7Z
164 A%

39 16%

¥ 3.161 29

X 3.162 H9 #

et

r o AMoEiy ¥y

A9 T a
A1 = L 90
o 120
e - Iz
b3 = +1.
Ay 123 120
Zﬂ 3 %‘ L’
- =105
H3E BE Aoy 150
/IR_H]—O Zo}H I/
el oo £ _08Z+07
) wrp oH 1000 L
o AHuto] Zopn I
e —04% 405
wrh Ay 1000 L
r Agke] Zol(m). et 300 mE 92 E3E

4 (APD7AA 9] A2 (m).

x
- b
2
L
%<0.45 [0'4‘) L] 1o
G, +02 '
x 2
T 2045
=~ > 0.45
7= 04 1.5[L] +1.0

q)l +0.2

T4 (AP 7149 AR (m).
t, G,7F 0.6 °l5tYd 'ﬂ1°ﬂ“ 06O

122

11.0

10.0
9.0

8.0

7.0
6.0

5.0

4.0
3.0

150m < L < 300m

L
L<150m =150

=95

L = 300m f=11.03

L
ED) lj,
+(150 10

2.0

1.0

¥ 3163 5 h

150

200 250

1% 3161 F 9 g

5% h(m)

A5 EaEA

0} O

B

'\_?‘_—

L

100 25

D [
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38 ATz
16% A% 38 16%

202. 9% A
1. Asg A¥Eo] £/ ¢t = thg Ao 9Jjt A o]/4fo]ojof gttt

P

t=35vVhK (mm)

h i 20190 A =5 (m).
S o AYIEZAC] 7+ (m).
2. 139 F40f #Aglo] A¥we] A t+ oS 2o 93t 7 oJAfojojo} it}

=0] Ady =
Alse] A% @ t=7-+40  (mm)
71eke] AdT} ¢ = 1LOO+3O (mm)

L' # 3.16.19 #F4°] w2t

203. 29I B}A)
1. A5 Ao AuygrAe] duAS ZE ohg Ao oJgt A ol4olofo} gt

Z=35KShi*> (cmd)
S ho202.9 Ao GECG

I 1329 Zrmao] A (m). ot 2 m WY wlojs 2
2. =25 AR Ado AEAELA Fhe o7 AF9 59 o

A5 AQst o] §HOoF uHA Ao}
gt
204. 9 %99 93
1. &9 #wo @%Oﬂ—t« A g AA|stoiof ot o] Auld: /LS AAstoiAE oY Hrh
2. 199 Adme] 77 9 AYPRAAS] A5 159 o= 7155te] 202. 9 203.9] ol ok A ol4olo]

A3 A AFE A AXHE 29T

301. 297 AAFA (A3 23]
1, 59" AFAE 9 &Y+o] Motz E2 (DFEH (5)9 Aol Agstofof gt
(1) A Ee 56 ArzA A9 ?%—TL o]l ZHiIsHA dX|=ojof gttt
2) EYE2 N7t e A48 558 BeE /=S Axsteiol shal B9tE wole BEEE 2 4 qlofok

() B9Wo Fush Yot Az U 2UW PA EE oleh FEU WHoR FHE oz 4¥ E: Fof
Y7402 nHslolof k.
(4) e 2ol F2ol4 2&4Y 4 glolof B
(5) WALE Aoz Yoz Fejof dirt
2. 199 297 A% Folt ABOERE 380 mm olololol itk $47E BB o] gl 4@ 2%
7020 #getolof Tk, chak, Se) Aol Washthn geks ALt 1 ol kol a7Y 4 Ut
3. A94 BAge 98 Mol AgsH 492 Adsty UHHoz ARHA gtk &

AF 9 A3 2021 123



3 T
177% AwA 39 17%

A 17 F A

A1 Qe
101. 48 (43 2]
1Y) 72 9 A%k o] olA FA4sH: 2 ololo] g 2 A9 FHo] whEth
2.0 | FHE AVLWY A3F7AA FUA] dstel AU A3F Hek 45 gWAY T2 P A5k 9

2 Algo] AAstcha skt o] wec,
3. 53] Aol 2 Al WAL 97 A 5L do] ¥ 7

BN
i

443 A3 4 Uk

A2d #EA F

BN

201. &%
1. 4EA 2999 A48 Ao A% =5 b= o2 4 o3t A olido]ojof it}

=ac(bf—y)  (m)

D 3.17.19) GE)
CH 3.17.290] w2t}
D163 1% 3.16.19] 93t g

’

¢t The Ao g% g eh,

-~ = 8

o] gkl 0.25 gt wofl= 0.25 = gt

’

b
c= 0.7? +0.3

b aEshe Al AlA A e] |qH] (m).
B ashs A0 oA =& dEAolA ST e |H] (m).
y 1 IUAEPACRRE AHPEAA Y AeE 7é7§ molle AHFRZA LMo FY7HA], FAH F
AE 242 EHOL we] 79 #2A] (m).
1<) 40 ARl 7 h(m) = 1639 £ 3.16.30] 2Jgt A olo]ofof gt

H 3.17.1 a9

A et a
A1l1S 11;0+2.0
HowA] g Hdd A2 = 11;0“0
3= L +0.5
9 4 H5H RE Ady 150
Akl ZoF B} S} 1&;0 -0 892+0.7
e -
Aure] S Kb i To00 0405
L' %z & 31610 ot}

A 2 A3 2021 125



38 AATFx

177 7ad 39 17%
¥317209 F
% b
%< 0.45 [0‘45_%]: -
Gy +02
2
il Iy

r o HOoRAE FHEAZAY AL (m). FHAAE SHY FIYLEREH FRFAZIAY AR St ol &
9ol Zol7t 0.15 L& He BFole 0.15 L& 9A FES iz 22 1oz iro] 2479 189 FYo

HE $EEH7A9] AR g

Cy: WIAS o9, G 7F 0.6 °15tY mofl= 0.6 2& 513, 0.8 oY dols 0.82 ghrh X3 AA F4EG A
ol e $HHY v § At B0l G E 088 g

202. 7999 w57 2L ZHYRA
L g1e] B 9 ANARAAY Xk 2010 FHFE £5E A sto] 47 168 202. @ 203.9) F49 I
3 A o]4olofof g},
2. AWAY wEEE Foue] ANYnYAS FUL 98 AP 5AL AL 4
A Ao} S},

—|o
t
)
1o
ol
k=t
i)
5=
é
m
]o
iﬂ
By

203. 29479 A3
ABAIS] AL BSR4 HReld] gA2 Fale SAFE Hose YA FYTl Hols 168 301
TS AARAE Axselol At Tk $47E 164 3010] FAHE AAFAE AN FgEozg ne
Aot TBA F9199) 20 HpYvolz 4 ohlslolE Fot

204. 7oA SHEzO W7
a

1749 sh5o] FAuo] Ao} Qe Wofi 1 vz HIo] IAY TrolE AT & BASEE 54 of
UsheS 58 Fostolol g,

2.2 WA 29 9 geol so] A EHLZ Eb EMARAANE o 9mE YA gk 7FoR WXl
of i},

3.7 A AFG BRI G F98E o] THAZ wolis Txo] SuF 35 shojof Bt X
zue ol d54e FAL $AVEL Yok § AW P22 sfelof wt,

4399 ZAES AASH YWY G TrAe] AARE $8 WFo] AV|A FEE, B EL FELA BBy
Fu o ofgo] WXL SO HAY FEE sofof Pt

HEY JuEs] 5 B3] $AS RES AAsHe B4 sRo] Ui gRUS AU mAstelol .

e gFstelor Fek L

126 €D A7 9 FAFE 2021



38 ATz
18% 7|#4 9 7134 9 38 18%

A 18 4 ABA L ABA 9y

A1A QU

101. 3 &
7|HBA9 FxE E5| o] Zo| fHst= A olQoe g 4] Ao wetoF st

102. &%
Aol FREE RASY] Hetel BASE, BaguE 9 Edde 5§ XS g o A4% Yuow
B7Fstolof gi},

103. &
718 9 SA 52 FESHA WAL I 29 F2= A-ES] BFstolof gttt

104. 7132 7}7:_
n2Hej7} 274 olAt

2 B Ael = 2719 goloh Wu] B Aolot] vlg,
% 29 9 F50 get 371550 72 U 1% £

A3 shejof st

1.7 #7140 EE RISAol: /1B F9uo] AX8 297 ol o2k A At T, HojE 2% YEA
HE 2%olot Uk o5 BRI AFA Az el Aeslel AT E FYTE HEQROE FHES oo]
of B},

2.7 #7140 EE BRI $ULS ol thE ToR BT & YT ol2HH HE FWAE 5% 4+ 9
2 Aol AR FHANE 122 SolE Bt

3. HE% 20008 vigte] Aol 229 2YT @ AteE Aeste] W] 2T BOole 199 F3L A2

A28 FAsRY 72

201. AR
GA R F7|AH A= BEfRl} AEZRE FESH £ A
Z9] 7L tEE Eola o|Ro| F7|1& AAstoioF gttt SeA|
£ 3}ojof 3t

202. O|FAEZR [AA F=]
O|FAF2Y FI|HAM= F71E F7] AP FAL AR 2 AAE E= 719 $FE FasHA &2
e FRE ° AN Aol 28E di@ito] AXSteiok gttt fl@he S Ao EFy HfAe A5 7
TE ZLE dlofof i},

A3 A RAYLY F=

301. 2EFel A2 (AR F=z]
L2 E 42 FRGY 5% Ee A9 FF2 FaEsH 222 =+ e 728 ° 379 Ee FAge
Ao gt

A 2 A3 2021 127



38 AATFx

1874 7124 @ 34 9 38 18%
2. BYUSE W] YR Lu EE FAY WA foji 1 2o S3o SAL AU S/A73 59
B7gstolof gt
302. Hj]
L BYYE 1 39 Z%0] A3sp] 41 EF HEF SFol B 5+ U= AAstolo} Pk,
2. 29l WAR 52248 457 mm ol WolAo} Uk, 50 1 G 457 mm EIeR T el AT
Age] A A5 F7HAACE Wtk o] A9 1 BAL 598 EHlo] HAselof Fiet,
3. SHEAAY 9 TES YUY U ARGHMI 389 ANYIE EE 1 Aolo] HAT YARAE ATl
s
4. 2UE0] AHT 2] BB AT BAL T PFWL Zojo} Pk,

A 4A SHAEEE AAY 9 1 SHEFR

N
Il
i)
>.
m
lud
Ju
_c|>L

Fd 2 Brde WA FF 2 AAAY ol nEt 32 A % A ZEF Stojof At

A5 A AR A

501 %%Hf'ﬂ 7
RV FAE 2 FeRe] A g2 AT F¥e wEAE 174 201 B 202.9] FAol 9olA c
4 2 1022 sto] AZ 2 olgolofof a&t‘r.
2. B9 AReh B AdwslolA SBg AAsHe Foo Wake F980 FAE 6.5 mm oy, AFY T
Wt F919 0 FAE 45 mm ogOR Sfofof sta AHPEAA 140l 760 mm & ¥ W 27 100 mm
o thate] 0.5 mm o] M &R 1 FAE F7HAAF Ak
502. #9149 FRZA
L eEege] 3904 24 Seine] QA ke ARt e grgAe duAsE 174 201 % 202.9) #3
UoIA ¢ ghg 1022 3to] FZ A ol4olojor gk BEAA Fdo] 1ahe #a(ug)nFog fofof et
2. B9 ARQH B AdEe Aol B Ashe Folo] Wak: F9ue YuAAE g 9
Auteh BolX 1 BEAS Z & o Ao 9@ A ol4folojok gk,

Z=128  (cmd)

503. F91% B¢l 74
EEHe FAHY B A t= o Ao 9% A o]iolofoF

912 1: t=6.35+1.5 (mm)
A I : ¢t=6.05+15 (mm)

S ¢ A YRRl 2Am). L

128

© A7 9 A3 2021



39 19%

ZE AL

]_

38 ATz
19% 22 922N
A19F 2 9
A1A QA

2 9 ¥z (AP Zx)

TS Ze Ayt HA 9 A9 S0 Hdoty FES 3719 £UEZE AAsY 2AE HYT
FURES AAstojof g}, R T2 9 I FfAAE 1479 Fof wetof gt

NES AXste 220 A3 Yo HE2EHIE HAstL o]+ 3

o]4fo]ojo} i}
B 29w $4742 (m)

o}

2. 52 A9 &YdFole +

3.2%9] 4ol osto] AR AT +E
&

ol% Zugrmye] EEHES sofof @k
B A 1 g A0 9T A

of oA Z sk= dol9] SFIA 24 Sue) stdezs
.
A ol

Ao gleidel 1 Fmozie AR &o] (m)
A 1mmE w2k

an

(mm)

=

102.

=7
ha RS
o By

e
il

o
t=295vVh+15

287449 744 (m)
139 4ol olg

stef 102.9) 7t

dole

L 3

L

FEAA

S 3
oo AA FAHA
103. Ag
1.2 9 229 By /e FAE hE AA
2 31of 102.9] g A o]iolofof Fit.
2. 52 B 2N ALY FHo] AHE FAAY AFdE I FAE
ojojof ot EZH I YX|of QoA FFme] A FA o] R stofof gtk
104. FHg
£29] JUAT = ZESHY FAE FEAAC A4 FED 150mmE W AS I HFe=
ol ot gk A o]ifolojof gt}
105. 22X ¢ HS
A vl2 ofgfo] 229 AWEALE 2 mm o)A Z7HFET ® 7l 50 mm o] A mEsfojof Fhrh
106. 1}11{};—;} H;‘d—
105.914 Aot= EAE & 9ot meEEs Ao £29 IS &4ots do] JEE F&stoof gt}
107. E2ZA
1. 29 Ao 9 ES3oE 915 mm & A ge 71702 HEAYE AR|stofof ditt.
HRAA] dHAs Z& o2 4o 9§t A o]ifo]ojof it
Z=4Shl®> (cmd)
I £29 oo 2 RE W9 Bys FEO A7k A (m)
S . ARG A (m).
ho o ZH AF Aol FYo oA 19 FYo2RY AYUTAA ] 2 AT (m)
3. wig} ﬂ‘ﬂ—‘?‘#«] Lledi=mis wi«l stho 2 HE JurtA 9 Agete] H|go| HnE &
Ade 289 A o3t AR FF3] FTHAIAF OPE}
229 FRAA FIFe FRAA] Zol7l 150 mm & YE ALoE AR 5o fa1uzog shojof gtk

AF 9@ A7 2021

129



130

38 AATFx
19% 229 22N

38 19%
108. WfAE, I F9 st

22 T 22N A JHo npAEY dY 58 MAstE AoE #Aor & Fifd wet O HES HHE] B75t

oo} 3ty

109. A% ol o] 72
%2 9 sReliad Auo] 4R TAY A, 1 shRo] R B, e L AvE A¥HL0 o] 143
£ Ao} o] Fgstolok wh

110. 585 2 292E¥3 (A3 &
22 Bk 22N AE B3t B2

A7 $9R S We 4 A g dstel 2
AEo] T2 Sholof T

=n3}
53t

111. 8§39 Hsl= F2

=94 Ee 71593 Hote =29 72 % A= distele dx®a Ao gt 4o dEt

112. 448

F20] A YLD AAT Gojs

1 F2E 29 F5to] A3t
113. 9539 HY
gEgIlE 5ol 9589 HYY 54 ¢

t=0.134d,h+8.1 (mm)

4,  HE9 AF (m).

hocoEdY SRR B3 WY YUY JTAAY Age 1/20] H AN Ae (gt YR
g 20m A Azl 078 B

fm) 5 & A

€ AF 9 AT 2021



KOREAN REGISTER

A

2021
9 FAFE HEAY

A4 A 3 @
AATZ

GA-03-K




of AEAHL AF L FAFHS H8Fol dol 7 HEY 5ULS T BAK Y= AF

o A 5o ojstel A3 AceA i Ao 2Aele] o] A

he)

[N
=2
o
=
ol
=
o,

ol
ol
B
52

i
0,
5,
2
oo
)
jail
2
>
o
ol
rir
pack
A=
of
ol
o
L
k=
o
CH
rx,
zj
5,
rO
o
o,
rir
oM,
o
o)
rir
in:
H
fr
k=l
S,
ok




]_

ol
rlr
pad)

1. o] A Ex2 YA

o

A3 8 AR A8

= At 20219 7€ 19 olF Az A

2.2020% Aol w3t AT | I HELAE oFfie

ALYA ;20219 1€ 19

A 2% AA 3 AuA
A 24 AR
- 210.& A

ALz : 20214 79 1¥

A 2% A 2 A

A2A AR

o) A

- 211.8 Al4dgh

A7 O|FA X
A1AE LukALR

- 101. 58 AHAR.

38 3 AHFER7t] B AH

I AAL2E4
- 3. I4

. &% +2

S}
Y.

4

- 6. (4= N

- 6.(N AL



xﬂ 1 ;g— %ﬁ_\] ......................................................................................................................... 1
xﬂ 1 7& Xéo ................................................................................................................ 1
Al 2 B LHEAESE coovreereeeesssseesss s 2
S - o O O TS 5
A 5 B BHTLR vt s 12
A 6 B FE o 12
A 8 A HPA AR oot 12
A 2 A ALA W AU oo 15
A T A ARG v 15
A 2 A AR o s 15
Al 3 A BT ettt e 21
A 1A QHEARF o 21
A 2 A BTHE e s 24
A 3 A ATTHE o s 26
Al 4 D FETIE e 28
xﬂ 4 ;g— i‘gﬁd-.g_ia’_ ‘;‘1 g]ﬁd- ................................................................................................. 33
I S ) L & I PO 33
;(ﬂ 3 7<E-1 7&@1@ﬁ&6}g Qﬁd— ...................................................................................... 33
xﬂ 4 7& 9,]13—01] T;H—é‘_]_- E_tg:ﬁl_zé ................................................................................. 37
A6 A ABE EEOL BHZE i 39
A 7 A QIO TEELH I oo 39
xﬂ 5 ;g— 7‘:}-% ...................................................................................................................... 41
A 1T A QHERFGE v 41
A 2 A AT QRTFHR] oo, )
A 3 A ZIZETE oo 43
x-]] 7% o]%-x—]q.}_ ........................................................................................................... 45
A T A GHERFE e 45
;(ﬂ 2 7<E-1 %}éﬁﬂ]}] 5’% é‘ﬂt‘] ................................................................................. 46
A 3 A AITESTF oo 48
Al 4 A BT 49
;(ﬂ 5 7<E-1 I’HHE&Y u}.;ﬂﬁ& 5’% /ﬂ;ﬂ_ﬂjﬂ- ....................................................................... 50
A 8 A ASAA HFFEO JLF s 51
Al 8 A BT ot s 57
A 1T A QHERFGE vt 57
Al 3 A AFUY FET e 61
A 5 A ZFTEAFO] BT e 62
A 9A EHLT W HEAETA o 65
A 1 A YHEARE oo s 65
A 4 A AE ETMAHA o, 68
A 5 A QTE JLR e 68



A 10 B BGHE (Deams) - weeseessseeessesssssssssssiss it 71

A 1T A QHEAFGF v 71
A 2 B ZFTBER e s 71
A 3 A BZTEE s 71
Al 4 A BIZETER oo 71
7\.“ 11 ;g- Z;-ﬁ‘l-ﬂq ............................................................................................................. 73
A 1 A GHEARGE e s 73
x-]] 12 xc]- '—EE.] .................................................................................................................... 75
;(ﬂ 1 4 %n‘ﬂ_}/\}ﬁo]— ....................................................................................................... 75
z;ﬂ 2 2‘:_4[ 1331_04 j]_/[\_ ................................................................................................. 75
x-“ 13 XJ— /ﬂ_/,:u] _gl_yg—q.}_ ................................................................................................ 77
A 1T A QHEAFG] vt 77
z;ﬂ 2 2‘:_4[ }ﬂ_/[\_zzl_'g ;ﬂl?_:[L_/}_ ...................................................................................... 77
A 4 A A0 ZAB AFO]Q HIZFILZR crorrererriessieieii i 77
x-“ 14 XJ— _/;:ualzllt_lj' ............................................................................................................. 79
z;ﬂ 2 2‘:_4[ _/r\_\?___]zzl_'g_q] BHj] .......................................................................................... 79
z;ﬂ 3 2‘:_4[ _/r\_\?___]zzl_'g_q] :[Lé .......................................................................................... 80
;(ﬂ 4 ;‘554'_ _/’\_1:‘1_1,5_ .......................................................................................................... 83
x-]] 15 xc]- qEEgi ............................................................................................................. 89
A 1 A QHEAFSE coeeeerereisii s 89
A 2 A GIEIT ZH s 89
x-]] 16 xc]- /ﬂs—,_'_ .................................................................................................................... 95
A 1 A GHEARGE e s 95
ziﬂ 3 2‘:_4[ }L?l‘la' Z:]_'goﬂ /g‘]f;]._“_:: %?j?. ................................................................. 95
x-“ 17 XJ— {}-‘:_):___} ................................................................................................................. 97
Zﬂ 14 QEA}’%L ....................................................................................................... 97
A 18 A Z1TA W FJTHAL QM s 99
Al 2 A ZET|BFELY] JLR vt 99
A 3 A BYFAG TR i 99
7\.“ 19 ;g- g‘ni_i 1}1 %EE]’*]]!_\. ........................................................................................ 101
;q] 1 ?f__,j ?:,_h‘ﬂ_}/\}ﬁo]— ..................................................................................................... 101
32
HE 3.1 HSAAAY ZA L FAFRE e 103
B2 3.0 ZAZLG7IO] THGE A Z] ceerereee 120
B2 3.3 HAFLRY HIALEITF A Z] o 209
BE 3 4 MAARZA BRI TS R Z] v 244
B2 3.5 ZATAL ARSI AHFQ] AR TLR weeererrrrersmsmsiseeses s 256

_iV_



1% 33 39 1%

A1A $

A1d A

101. AL [#2 #zx)
L, B, D, D, d % o|g° &3h= FAFE &4 ofst 3AEA EHd. ot ddAAe] ARdshe D 3
d& 254 ofst 4z oA Khedrt

1. A¥ke] Zolg &Ast= AveZ Btrt Au|A ARolA AR7A ge47] g F2E 71 F9
A BRI 49 AARE ek Simplex BRIl Afoll= BFEA S49 YAE Avge
2. HAESAGY A Zol9 96 %7t L, Bt & Afole LY TERY X Lo HAD/HAEFDAA =
0.96 Ly, o Azl e Ho= et
3.5} EE BEA7E gl AUHElE €9 Voith-Schneider propellerE ]
o] A Zolo] 96 %= st} o|ujo] Mujeto] Qx| 23t} Zro] Fhr},

=
r>~
{%
1o
h
rlo
2
2
]
>
2ol
o
1o

2

19

T,

4. AYAESAT AFE Ao fSohe SFAEPER)A] ZFol7t 300 mm ofskel Aol 1 Adke] Zo] %
T4 Adte] A Zole AYUAESFA] fdete Aoz gtk E3F I Zo|7b 300 mm E ¥E Aol A
Hg4o] thgats Aoz

5. FEAAE S5 (scantling draft : d,)9F AZWAESeke] 2Fo]7F 300 mm ©]5kQl ol Aute] Zo] 9 E4A
Aol Auke] A ol AU &y dgshs Ao& itk gk 1 Ao|7t 300 mm & Wi AfolE 4, o A&
St Ao it

104. vu] [#4 ¥z]
BAAEE 71 Ak g2 9] Zh FAol ARgShe AlERe] WH] B gt Zo) dth
1) °IFA
B Aol A 39 3.1.19] b & ARt
2 F4=
B giAlel AF 31 3.1.19] WSS v B, & AR
3 Ag=
Akl el B2 AT

B

¥ 3.1.1 a9 3.1.2

106. Zol@% FZoN) (74 =]
L 52A9E 7M1 Al ol $2AY Rol But Fold 1 shEe @gHn ASAm fuit i W7t
A9 Zol2 Ptk (A3 1 3.12 BF)

> 43 9 7AFE 4843 2021 1



38 AATz

1% 33 389 1%
2. A ez 73 114.9] 3304 Fste Adywoldt ojg7tAy F2o] o5t Zolg Hate Adytwo] HH
AL AHS A AFATL A9 %h&it} Auro]l AEztmo g & 4 9t}

107. = AArE9] Zlo] [#3 #Fx]
8359 Hspgol L9 Yol YA P Aute] FEAAGY] o] D, FUF 0.4L Aolo] oA B
F|AaZlo]2 3t}

121. Aspae 2017) (78 8=
T4 ATAAE Yo B4 WAHE AFAEIS B 4, BAls, BRasioR), 2% 5)o AL At
% 9 Ashgeo] EaElolof g,

201. H8¥H (4 @z

F2E Ashe 2D02 S5 T AN AATR P ogo] d3t AR Al dstelr ohEol ke Hld

me,

() 7254 A5 g AP £ 3.1.1& 28309 71Er9 B4 distel Fxo] Edte] 443 4% 4 Uk
B (beam), EATHES AAshe =&ue] B, $FEE AAcke WAw 4
3 59 FAE gastelME ohiHt.

E 3.1.1 #AA59 33T 2 AxAS

K S B 425
e F3tE(M, & F,) 20 % 30 % -
Zin 10 % 15% —

THEOle T WE ) . 6mm, & AF=
ECiREEe =) 5% 10% 419
Awe] FHaFA 1 mm 1 mm 5 mm
559 dHALAASEES D)) 10 % 20 % 30 cm’
ABE] dHAS 15 % 15% —
FEAY Y dHAS: 15 % 15% —
ojFA KA HFA 1 mm 1 mm 5.5 mm
SA R wEA 05mm | 10% F+& 1 mm 3 22 & —

ARd A9 B 2 HIRGA ] dHA S 10 % 10% —
(B30

1. Al SAbots Auto] distol= ARd A9l £/ 9 AR AL H7stoiAs ot
2% F Zyy & M, 18 B 331 F=R, F, 93 3% 301.9 1T F=x.

(2) 94+ B9 wole ARt F2o| weba AF 7 3.1.28 F834ch ok, FAGEo] FAbsHE Ak A Qg

=2

424 2021



2
24

A7z
% 39 1%

—_
o rHl
o

=

312 373 L 4 297 59 AT =0l

B AT T ]
o1 e 91 T 0.45~1.5 mjL( OI):I;S rjz ekl AT | AFE EUT | FFF
. I 600 450 380 450 380 900
11 450 380 230 300 300 760
o I 450 380 230 300 300 760
11 300 230 180 100 100 450

(3) g% 9 ogEe] tistels 34 41 8o wEct

202. 89 ol99 A% [#3 ¥x]
T4 202004 92 Algo] Hdsintal QA et 2 ¥ 206.9 HHAEA L 3t o] nEAY 733
19 1% 1059 weh A4S e Fe

203. 4% 29 U Su% 2L LUsE A (74 2]

1. 2R A

() FARAEsAe FASHE A9l distole SARAESAT #3 110.9 o d 29 Zo]7} 300 mm °Jst
o= 3 1109 dofl H&shs L, A ¥ G 9 g2 AFF 5 3ley 1 Aot 300 mm 2 He B¢l
= SATAESA destke #oR ot

2) EATASFAAS BASHA] FARE ZAS AAS=S AL Ad2 (3)29 4o HEnt.

(3) LAY AdAFRE thaoll H3sHA Bastofof At ok, 2AE EANhe 2itshe HAlHHC] disto]
= (OhE At 71ee] g2 Ads] A 4 Sl

“n

g WE Ao 89S A48 (ol R0 Atk ohk YA!S 7t A9 A Aol
FREA] AL THeA oh,
(Wb uAY 9 FTEREY 18)
H7250 duAY 9% FPURAE 15m 4408 EUnAAS ANsT 1 A4uS B,

~

th +2AEEs 4 14%)
Algte] Zol7k 130 mm ©fskel Alke] A AH2 7hsdt 3 Hud AR & s A4t B9y
A8 JEAAE Qe & 3 HFAHY| FFole AEA(Q250 mmx 250 mm) E= P G HHOR
AAsto] FE5] BEstofof stuf, PEAA S Ha= (o] 3ot

@) B, 718 7Ee] T 48 27)
Ca

Ho| A E35] ANt s7] Yoto] BP0 AAshe Hets FESHojs WEA 2 A
0 st ThE REO| tistols FES Wyt WAL SEE AS AT
() AR5 ES

U5 Eoye oo mEch oyl Lo] 130m & ¥E Ado gistojs Aistelr £t

(2) WSSl o2 5 ol g Wi 9ste] B shojof sict
() % 2m9 HFo2 AEZFEA Ee EFY Hfals R
(i) & 1.5m 9 7H40=2 5F9] HAd 7S TYFez 7aglct
(ii)2F 0.5m 9 7+40 8 529 WAo] 150x10FB F=9 ¥ o r Rt

(b) &EHA T AHSEAY FUSE ofF HfAlo Aqdole 374 v HPEAY Fde Folz
22 FUFoR Rt} ol A EAG SZo] 2o e BfolE ol AT & U
() BHAQ A t = F& 604.0] gt ohet, BajRo] & Zo] |, = AF 1¥3.1.39] 23t
(i) 2R AaHe) YHl b & o Ao ottt

KR W3

2

3 9 24973 4843 2021 ’



—_ N
2]
o
2
4
BN

39 1%

b=128 \/d_ol (mm)

dy + BHZY = Zol(m)EA AR ¥ 3.1.3°] I3t
B A Zoj(m)EA AR 28 3.1.30] 3t

A HolA g £ AIER ke Aol Hatslc
) 3429 FAS W et UL B/W, Ak, wERRrsolR, Jlet AMo] s/ R0l S A% 4L
AT 4 Uk WAL gstelof stk
() FFEAY 25
7 Aol dunnage) SO HARKE Bsjolof dfsl, 4utel 250l AT FE WA + )
€ A7 4 :

dxsjojof St} E3F BA9] s15o] oJste] HFEA shadlo] HEsH PEHA FLE AU
of %

=
2,53 2 7&1% 7u A 9 AN AEGRAAS SOl S5 2 A
(1) “58 2 AR 7H AW olgt B ojw AMuo] AR5 a f. (A= BAZLA] g3k Aol e
o ]

H
Pl weh A" Hashr|dd fol AR EEEC] b, (19669 FAUAEFAZRE A33x FFR)E ¢

gt i = AL R = i E 17d’3€°lﬂ ol Adrel AdgdwelA I ster 47
AT zolot 22 AYE Fota, L ARl Aol e AR 7Pgstel I MRS AdwR(olst 7H3AE
Folet Pth)o= ste WeAdFACR 7HFste] Z719] oo osf Ailet HAde Witk (RF I1¥ 3.14
F=x)

A 7 Ao FEE] by
AAE A S A7) A" f
S5 = f+hy — D
a9 3.14 53] & AdL 7H At
(2) ‘]'TLXH _]—)r\‘ %‘Oﬂ Eﬂé}ql\f -F('ZJ‘ ] 9’]01] E]"—‘ ] 140]._1: H]—Oﬂ Eq-%q. E]—El_ 19661_5' %X‘" }Zﬂ‘g‘ }ﬂ =0 9] B
g HMomA AY EASH BB A9 60% Ei 100% Fachs A 4854 ohjgic




13 33 39 1%

oh ATz
Luto] wAje] T 73 6% 403.9] Ao 9lolA D Al D & Argsto] A4 & 4 Sl
W =4 8%)
MR ARG AR 528 A sk o] Ye Aeole dEG AW 53 AR5EE A4
k.
th Hwels(rE 10%)
#4108 # 3.10.3°] A5k hE APgohs A9l 7
SAAY, Hol b g =EqPTe o3y Zo] HF
9oz o]t o] HFgitt.
h, < Hy<2h, & 3% Ay P—‘%El A159 AF74w
2h, < H,<3h, 9 4<% AFGH AR A259 A7gw
o AR 1 39 ATz

+
2
+

RGO RS wFUWAS) M3 S35
o T2 37 10% olole] FHoA 4 B g

rOIl _|_,

rlr rsL

.Ug L5 o:x:l;_ N
ARUROMIATRES ARYWOR S AdolAL MARIBEG Age A2wo FAL AF 43

< ARl distele |l dAste AL AR dAsks Ao w7, AR
z o

(e) 571¥9 ol
il

206. §7J-E2]]A]- (3 Zx]

174 2069 42 9FEALe] ato] 4A7E 2
@ 4,0 2L g, § AF] G2t Ao TAT A9
ol AEstTn sk v M,

2. APAEA L] 9fsto] ol ATE TAR stof, 74 FREA 9 HAIFHEE AESHIoF ot AEWY 9 585
g 52 15 3-2 AFZEH7 # A o] TGET

3. /dxﬂ:h——rxﬂ«] AE 9 129 EHAEKE 5 SHASHE Uit dE2R= AEZ 8t £ Adgo] dFsH=
Afole, 1 HAEH 4 55 ol ot ARE Zﬂﬁo}mlolﬁ Stk

£ 32 TARRERA @
318-520] tstol S Al

A4d A=

401. A2 F7 [F3 =]
LAATEEARA 2HAYA A A8 A9 AR A8 A4k b AE wEd,
(1) AHTERAo] ABoHE AHIEA AL 72 28 14 305, 9 300.9] 740 HE,
() & 292 PH2A9 g9 T FgHt.
() 202 A FAE BAZ ASHE A 4 U AW 34 480] % H2YEE WEstolof k.
(4) ARAS(Ee thg Alo] gk, ThE, 0.632 T Fobit of wm 247 3xelolA wewdTt. (2018)

- 0y <355 (N/mm?)Ql A%

K= f,{881(0,/1000)* = 7.56 (0 ,/1000) +2.29}

- 0y >355 (N/mm?)Ql 2<%

@ 43 U A7 4827 2021 5



39 AAT=E
1% 332 39 1%

K= foc(235/Uy)

oy - F 28 14 305. E 309.01 BAE AHQIYA A B AEHHA FHE A FESH E
FA gste FE-FHM H2%N/mm?)
fo o B Aol 9%t &
fo=23.04(5,/1000)* —1.09(,/1000) 4 1.09
fr 2 GYASE o2 Ao 9%t g o7, 771 100CE 9 4 SE4ge] Hdsita dAsks g
o 3t
f7=0.0025(7—60) +1.00
T HFEA7F Fote s HI2E(C). it 60T HEel F$- 60CE g}
(6) @D A= Estr s8HFo] A== X0 st HEAFK)Y L4 0.78% stofof Frt. ot
BE 3-39 53 {3 AHOR WR2ZHAE Sk A TeokA] ofyditt. (2018)
©6) 59 88F 9AY d= o= 2ok 2018
- 4349 ofd IR} stRAE AU AR
- 4349 ofth IRe AR AN
- AR IS5 FAEe] AR
- WA SHREAETS] AR B
- 7]e} S xFo] "asita AAsH= A
(7) TAFAoNA ask=s A 5o disto] siet M HolA b= Afolvt o5 @ 4T
(2018)
b 2B A A A8
- %7 : 1.0 mm
- GHASE 5%
) 2B A e A9 B¢
- %7 : 0.5 mm
2. 858 AT ALE AYsta, HARE7F 90 TolA 300C2A B A Hd F5SE o, D F2EAHY A5
2AE A3 ARAS K = o340 gEd
(1) 228X FESY

rlr

;o 0.7
a, —Jy(1.04 1000 9)

o, t W8 28 14 32 £ 2.1.70] 948 4LoA9] Ha 922 (N/mm)
0 : A9 AHELE(C)

2) A=A
oo 235

- ’
Ul/

403. 1A A (78 27)
1. 373% Ao 2ZE4A4E AHgshe A9ole g nEch

1 38

AA gae) guAsg gaslrle B9l $4% FAC distde w2l Hedt

fu =




39 ARz
173 34 39 1%
i % %
N by N b,
Y, 4,
4% D
= ‘ 4% D,
, J
i Ry 8 A Y, | |ezam
a9 3.1.5 Zaa AR 28RS AHgets 4% a9 3.1.6 gt 23E97}S AHgske 3¢

(2) AT

bp Z/D(l_fLD) (m)
yp ¢+ AA Y FESZCERE YA A (m)

(b) AT

1
b= 51| )
oo /s
yp ¢ AR P9 FHSZCERE & FUAY AP (m)
(th A8 4= A
) AU A 5 AR I¥ 3.1.7°0 ZAT e
@) F72YT 1 58 EAH F A 39 3.1.80 EA W9
1 Fo \
, O 3ol R-Type©] otd o
\ ;L‘J o ZHYF A
| 4 agea | T T
E 600mm o} FFole | 4 X . s R-END
| >\ wAE F 25| e B2l R-Typed o - >\
R-END o] yAE e ALY
- - > - - ¢ ] ¢
~ 7 ] -
\ _t‘\_;l-; =~ ~——
a9 3.1.7 &g 1% 3.1.8 A+3Y
(W 143l 835 Gutter baret WAZ. ok, WA Zo] xRl A= AAEo] B o9 1%
o= ¥ das gtk
#h ATEE B P5te] Rt o)W SORA 1FYZY F4E Ao st 2
() A%t YR 052 Aols TAAGOE & AL BAUT A9 BV 051 Aol THEGoR 34
UGS AL Mukol FYR 041 3 05L Aole] HA| PereALe] Ay dste] 583 Fog Bast
Sict.
() 4% FAY =l
Oh 1ZEEE Aot ST FAY HolHe AU A oo AHA 1AEGoR AxEHE FE /M
of 72| Holsmo] B3t P Wk,
(h Aol g 1 gHGE AHgote A9 Al 4R AFo QoA 939 R4 AR 1¥ 3.19
A3 9 A7 A8AF 2021 7




38 ATz

17 33 39 1%
of wEch.
h A= 939 TN E 5 A7 AT o7t 714 =g she & A& diF 1E
g "art ol
2. 34YE AHgote Afole the 4 3ol Fostoiof Ftt
(1) AAFzo] F=7t o AAE S8t AT 4 w2 B A AFste #2 F=9 Aol wst=
S0 distole FET 1 E sfojof gt
) Agol 1YL ARt Aol AR R FiF FrHsEHo] YA FrE A g 52 ¥
HAA S} Ageofl djsto] EE3] aefstojof g
(B) TgEFES AT FAe AT SUASS A GrF F2g 5T 1E stojof Ak
@) ATz FHLlo AH AR AT Afole AU A= AEES ot 1 ARE £ Ag] AEstol
oF gt}
®313 3
4 o = A 7|eko] Aut
%ZH T T«
HT32 1.27 1.34
HT36 1.38 1.45
Aoz AxdE B4
)2 4
N . A% wA A5
W‘ \‘\\ FAS e te © Thol mWETH
F4rol gloH 1% RECEE 924 ¢ 20mm
b | \HBA AAS AT J SRS Aekel A% ¢ 15 mm
403.9] 18 (2)30] 98t 1 TSl
a 478 €l ‘ T (b) A&ziae] F4=FAe By A
‘ ‘ o xal @XD A= fa
— ‘ J f o RF E 3130 mEd oy, AFeR AzHeE B9E
04L FUF——{Snan ug | 2ge ug N we) duke) FYRelA gEztwel FHERA
gugol AL Aol dedd 9% gor & 5
@ 7R AR QoA FAe AT At
a vl FUR sloln TRER AAAT L o= ud dd Auzond Aundd gz
b ARoE AR AL B A L DwWA A g = A708 AzHE A4E M Ao AUy 7E4RY ¢Hd
24 oo wEo) IR Aue AA FgRd QlolN ezt gug
(a) 9% 2 FAYRe] F7 ¢
(c) 52 WL 9 AYYugAe) duAs Z
t= \}F,(a—t,,)—kt,,(mm) Z=a/K
3% 3.1.9 Afu Rl A7 RS
404. AZF2 A9 [ #z]
T 404004 "7 Adgol AEsitta JdAste v 2 A 19 1 105.90 weh Ak Ae Rt

405 7JZ]]91 ALEFE [(7E @=)
oA it A *}Q%L—Er%
1,300 mm ©]&, L©o] 250m ©

.

gt A9 |els L] 100m o3t well=
S| L2 EZPo] ot gk oldem

=

424 2021



38 AAF=R
1% 34 38 1%

2. AAFEEAG] £A7 50mm &3 100mm oldke] ZAE A8 A9, T8 E 314 % AY E 3.140] EA
She AbgTEo] et 2 28 140 Y AAS AH8stolok T

E 3.1.4 FA ©& ASBAG0 mm 23 100 mm ©]s})

= I 11 111
=7 (mm) MS HT MS HT MS HT
50 <t < 60 D DH E EH E EH
60 <t <100 E EH E EH E EH
(a1
* 39 715= a9 AR7|ZE T
DH : DH32, DH36 ¥ DH 40, MS : ATFA
EH : EH32, EH36 9 EH 40, HT : 138 A
406. ZAAHES EEAA (73 &=R] (2019)
1. AL dE st Aut *]'Q%ZHL o 2t 39 Ao wEth
1 71 10°C ”]“}4 ALNG S FFohs A, dEEH F71F0E 47| By da0lE 236k A9
9] A 29 Aas 11]-3 250 AHol" AA ] T (design temperature) t,°l ot Agstojof st} 24

”303—’.\— F 1(Iowest ballast waterline : BWL) Aol 9xatx d7|5o] =&H ZF=HEA9 AZRF & 3.1.6

o M2OA dPE PErAEE 2D 9 590l AYSHE AL HE0l Toke SEYAY AW AR
A F79 webd AW E 31600 B8 ST FAS Agstolor it B, 7|50 =EE
e RAME E 31690 TGS B4 BUS 4 shvol FAT 2AE 7 405.9] ek 2017)

o

@ 43 U A7 4827 2021



—_ N
2]
ope 2
4 2
-
BN

39 1%

X 3.1.6 AL &5 FZ2EA A g3 FA 9 AHLLE 2019

FEH 04L oY FYE 04L 0|9

o 12 Z=RA(primary) :
R AR=Fa suxt)
: ﬂaﬁlﬂr g 91 é—% FTERAEAHA YA L) 11 I

J?lr
ﬂj’&(” 111 11

E\l
)
1o
o
"

O 2 B3 mAgRe Fue E¥s) ustojof 3t & IR YAHE Fak IF BE £ FH32, EH
36 9 EH40 o149 BAE A&stolof it

@ Lo] 250 mE Hi A9 FYHE 0.4L 7H E EH32 EH36 9 EH40 o142 ARgstoiol i},

®3) B7F 70 mE 4& Adho]

“' D, DH32, DH36 % DH40 ol%E AL-g-5tofof o&t}.

O Ao wzd AAejuy Hsle o] HLIh Hojx 3 o] kEH AAQwyt FLsHA uEolok

o £2 600mm ©]4o]ofof gttt

A3}7kAgHbAo] opbd Auto] A2 SHEo| Hote sHEYAY FAVGY A=R)

o
=

3

Q) FA%% HALES hE HATEEAY ASAAE AW E 3179 GEth ALEI -55°C TRl Aee
S ggo] A@sttha ARk o] wect

(3) ¥ ®= £ EH32/EH36/EH40 ¥ FH32/FH36/FH409] 7Y3o] AMEEE 3L 129 ZW(single strakes)
9 ve] b the Ao 9t A ol4olofof k1 1800 mm & ¥ W gtk

b=5L-+800 (mm)

Of

@ AuA, HYE, g 9 AZE HHfF9 FH2 74 405.9] 330 +¥H 5F olidolojof Fitt,

2. 8ARE t, = Ado] &3ste FINAMY HA BAHY B I Hod2Z(lowest mean daily average air
temperature)g 2U|gttt. ofgt, Ao wet AFdHor ot AU Aol 1 VIt F MY B2 VS
AgAt.(AY 19 3.1.10 #=2) (2017)

Bat(Mean) : 271759 $A4 BL(Hol= 204)
- BiH(Average) : o}F Z9Ho] W4
- & A (Lowest) : A3+ AL
* MDHT : 49 H1(Hd) =9 5A% Bt
© MDAT : 4 At&g+t 259 544 3+
* MDLT @ 49 HAEFH4) 229 A4 B

ok, Aol mE ARt o=

10



13 33 39 1%

Heb IAMEEAS BF] Fotol AARE 1,1 Mo IALFLEPSTIETG 13°C olgolojAs oh =
ok SR el N WAIEAC] EAH B FolE 109 F712 A= olof sk,

E 3.1.7 574 L ZAEC] nE ASAA

I 3% ma 7
-11/-15 | -16/-25 | -26/-35 | -36/-45 | -46/-55 -11/-15 | -16/-25 | -26/-35 | -36/-45 | -46/-55
BEA (mm) | °C °C °C °C °c 857 mm) | C °c °C °C °C
MS| HT | MS| HT | MS| HT | MS| HT | MS| HT Mms| HT ms| HT| ms| HT| ms| HT| ms| HT
t=<10 | 4 |AH| A |AH| B |AH| D |DH| D | DH t<10 | B|4H| D |pH| D |DH| E | EH| F | EH
<
W<t<15| A |4H| B |AH| D |DH| D |DH| D | DH\ ooy <90| p | pu| p |pr| £ | 51| £ | 80| - | P10
15<t<2| 4 |4r| B | 4| D |pH| D |DH| E | EH
0<t<25| p|pH| E|EH| E|EH| E|FH| - | FH
0<t<25| B | 4| D |DH| D |DH| D |DH| E | EH
%<t<30| D|pH| E|EH| E|EH| - | FH| - | FH
90%<t<30| B 4| D |DH| D |DH| E | EH| B | EH
30<t<35| F|EH| E | EH| - | FH| - | FH| - | -
30<t<35| p |pH| D |DH| D |DH| E | EH| E | EH
35<t<40| F | EH| E | FH| - | FH| - | FH| - | -
35<t<45| p |pH| D |DH| E | EH| E | EH| - | FH
as<t<50| p |pu| £ |ew| B |Er| - | p| - | pa | |2O<t =00 B\ EH| - | FH| - | FH| - | - | - | -
o4
weg | 115 | 1625 | 26135 | 36145 | -a6/-55 | (1)
aadl o °c o0 o0 °q ® 39 713k teo Ju/5E B
mm .
(mm) us | HT| ms| 57| Ms| HT| Ms| BT | Ms| HT AH 1 AH32, AH36 % AH40
: m
t<10 | A |AH| B | 4H| D |DH| D |DH| F | EH DH  : DH32, DH36 Rt DH40
EH : EH32, EH36 9 EH 40
10<t<20| B | 4| 0 |p| D |pH| F | EH| F | EH
FH © FH32, FH36 ¥ FH 40
0<t<30| o |pu| b |pH| F|EH| E | EH| - | FH us AR
. 1O
30<t<40| D |pH| E | EH| E | EH| - | FH| - | FH HT 188 7
A0<t<45| F | EH| B | EH| - | FH| - | FH| - | -
A5<t<50| E | EH| B | FH| - | FH| - | | - | -
PN ___—MDHT
/."’ “'-.\.-
s N
74 B\
o /7 "\ _-MDAT
5 /4 N
- 4 ki)
= { X\
e ﬁ:’ xMDLT
7
o L.

i W
== 7 N

_— )
“9’“‘\“‘% Lowest mean daily average temperature
Lowest mean daily low temperature

J FMAMUJI J A S ONIDUJ
Month

39 3.1.10 g¥tdog AEEHE 259 A9

> 43 9 447 4423 2021 11



38 ATz

1% 33 389 1%
A7t A-RA 0] ofd Ao AL &
APt AguEAo] opd Aulo] -10°C u|ghe] HAGES HA st A(d: BEVEL A AL AFYIAREE]
HAY), shega AAw A7 5FL offE 24 AA # 3.1.7°] webA AsjoF g
- A4 HA s 2%, t(°0)
- A 7 3.1.69 1 3740 dg=HE A 5F

A FHx dkE 2k, (0= HstA-AM A ooF diet.

As5 2 &3¢z

501. LubArE}

1. +2AA [#3 ZX]
FTE Ze Ao gA o (1) olA 4ol sigshe deole B AR d8dd 94 I+
ERL0] Ot AR AES ok, S4% 9HRsE ysiAY Az 2 A & Z99| A
#oF gttt

(1) Adepe] S5l oA F49] Zo] 0.78 & 23st= A

(2) 8o & 403.0] e vAdY S AR AdE

(3) ZFEY Eol7t 53] & Aut
(4) 718t ZEddo] E5T 34 &

4. €384 [#3 Fx]

74 5019 43 )29 FHS 48w Yold 229 WAL 72 138 1% 124 33 420] 2o

sl 1)
Sk

Ads] S7HA

iy

g}
=

SO

rlr
olrt
o
rlr
rx,

S

=

A6d As

602. SHAF [ Ex)

1. 2 H9 go] A% BAAY F2AeEe A¥H FLALY BAAE d4H02 wiAshe IFMde 712&
sto] 24 4 Aok 59 FRASE o (DF 2) 5 2 Z2= it o, 289 ¥ 206. 39 F013 1
270 F851A &=
D) 25 W ZE B39 ﬂ‘_rLi]—}F ot

Lot B9 iA1= 90 %

A8 A BALR (2018

801. WAER [#7 #&=x]
1. ZE AH9 g3 PP AAFEAY o|FASTNY BaeR
(1) FESF 5008 o9 =4 Fofjo] FAtsh= Auteg2A (7h E= (Whell sidstes Auto] Qlo], BE si¢H&
P39t Zo] 150m o] AHHSEAY o]FAEEIH2 IMO Res. MSC. 215(82) E3x%d 457
(PSPC : Performance Standard for Protective Coatings)ol|l watof 3ok thal 1998W 79 19 o]s =
hY AEY H7HA &&= AXE F2AT AH3HEHY H9= IMO Res. A 798(19)0l wET
h 20089 79 19 o|% Az AdE= Adl (FHF Alofdo] giotd, 20099 1¥ 1Y o]F && AAHAY E
= ole FARE Ax gA9 9= A8 E,
(th 20129 7¢¥ 1¥ o|F QA=EHE Aut
2) R3=3 A2HO #ee AA|AHITIE A A (Overall Ship's Maintenance Scheme)ol| X3$tEojof Jich, BE

EHN oE

12

424 2021



39 AAAEzx
13 24
EZA AL fEAS FANAIFIMO)7E det A-(MSC.1/Cire.1330 FX)& 2AZ F84 e 724
o] Ut Aol oJsto] Mure] Mo AA AZEHolof gt} (2017)
2. #2419 = FA(elst “COT"9 Ko
(1) FL94 b9 (D) Ex (hHY ok stuo] sdste 4, FASF 50008 o449 424 COTol+ IMO
ghEotofof gt
£ AXEHAY E

Res. MSC. 288(87) 234 H571&S
b 20139 1€ 19 o]F Ax AYe Adh (TeF
= olg} fARSE Ax TA A Y= Algk
(th 20169 1€ 1% o]%F =& Aldt
£ o4 oo Autole o] 81 H85HA] Yeth
244 (2 2] AHoE 98E ARtz HAd

Aol fittd, 20134 7€ 1€ o]F &=

2 m#
(b MARPOL Res. 73/78 #&A4 [, A1+ #4849 &
A8AL2 A9
(1)) MARPOL Res. 73/78 &A1 11, Al1t3o] A€ AvZE B4 (1529 7t AnE 874 23
CHYRE 2ukelx] = AEH(product carrier)
A7 9 1YY yalAgol AHgE = Aok WalT

3. 2% di2itd slEReae] Rerdgo] didh Ao zA

9] 457122 IMO Res. MSC. 289(87)9] 84L& wh&Estojof i},

S 24l W k5l = YLLuMo] fE =3

4, HAS HANZA] G FEE 24t
Th(MSC.1/Circ.1421 “F-41& TYA7]1A] &= FES 24 9 Fold ol a-2Hr49] dAo) Hst

Ag 9 A2 A4xA 2021

13



38 ATz
2% ALA 9 AR 39 2%

A 2F AFLA D AuA

A1AE AsLA

101. FHASA (73 =)
1. ZRASEA ] A Ag® RIods A5Ro A2 Qo] TR 5l A4E RIAE A4E BRI us
AR stz E},
2. 4WASA Ao B8N0l 2 REo| FA4 IR i 4
.]

il 3 = A9 A7 53 101. 9 13
ot FA olskel A& 600 mm ©J5ke] HHo 7 $HHE A5t (} AzAje ¥ "avt 9ok

A 22 AuA

202. 9t [#4 Bz
F7AAERAY $H0l

() Z7A04E 2] B 342 Bejste] Ashs 499 §40l29 BFe 17 3210 I 2L gZoz @
=2
) F7AuAer guate] 1A 19 32200 o3 o] mEd ol §HW S we Ao 14 wE
& Stk
45° o) A}
~21+25—
Fy () '
N I3
t
Fl
45° o] A}
R omm ol Bmm CIREAC] W5
g 7ol Chil
plate & T T}
I 3.2.1 FAANAY 43 84 ol 3% 322 Z7A0A9 9latale] 3k

203. ZEHAHEAE (73] Fx]
1. Z3gAu| Ao medzu et Fuato] HF
ZoAv e nedeR A0 o] FE2 1Y 3.2.37 Zo]
2. Au|Ae] Z2HHPA Zo]
AujAe] R A Zoli= AFo 1.25H] ojdog Firth oigh, ®A0 Zo|7t 3 58 3% 206.°] 45t
Hlo]g o] Zojof] TrEsA] % 9= Holg Y dolet 24 T AL A%
3. Z@Adu|A 9] §7Z(round bar)
AR Y] Seo] §FE Aot S
o 5AT 3 ol% 4 %70 &3 Ao
Atk 5ol AAste BB FAE An|

Of

Rige

of 1 ¥AES #4 E 3210 #HE R 70% oS BEOE I
o olgRolHE BANE 1/3 o149 Qolz Aistel $¥T Bast
_":_.

| =5
A A 75 %5 BEoE FH(AE 3.24 ¥F)

Ag 9 A2 A4xA 2021 P



38 ATz
2% A4 9 AR 39 2%

1% 323 ZgHy BA9 oA a¥ 3.2.4

205. %72 (78 #z2]
Lgpisst ZegdasEdd 97

]—’] HEHZI% /gx]o]—oq °Ho ‘rv‘i‘—of] A4S %1—3] s gdgqr} glu}(j_aln 3.2.4 ;g. )
2. fp320] ofdwhg RAot: Fools BER
T oo BERA 1AL
3. Built-up P49 fulAE $ULRE 513 §&E

_é—l_
ot A9l BEAS 1.5 mm o4 F7HAIL,

N
mhi
>4
> 0
O
>
c
i)
i
i)
H
f
m
i l-
oo
iR
=)
)
v
hal
p
N
N,
|
tlo
ofo
)
=

r

206. A2 (74 Fz]
1. @ux gold ARy
2

(1) daAuA

)
[>
o
re
i,
i,
rlr
of,
a=)
oo
i
19
4

7S 5mm F& F7HIZ Feole a2 dole I3t
2 4

Ea 2 .
() duio] HAshe 2B FAE BT HAHE X FAY 75%E EEoE A L

Aol og zzae
EXES YH|(12W
== 125W)

B.L.

207. {9E  [#4 F=)
1. AEE QA ouo] FPsie RES IHor AFs: 7
S0 £Eg o7 Basit
2. FRHES}; Aae QAN E= AR 49 17 401.9] 6% & 73] n=t 24
3. BHE ZHue] FAE the 4o 93t g ol4olofof g,

Ho

, weol Hiet HE we] fady FTF A=

rOIl
=

24VLK  (mm)

L 53 39 13 102.0] F" A9 Zoj(m)
K@ 33 39 1% 403.9 2% E= 3 49 1% 103.9] Y= A=AF

16

424 2021



38 AA7E
2% A% 9 AR 38 2%

(1) 352 HQ3 AP 99 BEE He A3 © PP/ EPY Aol APsks 59 wpe] o8] Anl7
x9} gaslA] AZEolol gt
HHE Uiol B B AEZAT A=l s, oSS ojwkat A= HA] Hx|Holof At (TY 326
ES

2) BHE9 FYF A8e 2 ;U AHE FB7HA AAo] A2 ofof ki ARt FAE 7hAoF .
(3) AdAete] FER 22 fiote] e FHF AE QA ol A Sde HAstojof it
@) 2EE2 AvjR=auye %’él*d Ae(AleA) A4 olofF ot

6) YT A=} AA 4
©) HHE B A5 dddeier o
A stofof Jtrt.

210. HHER3

o] go] 8742 EFA] FAbo] AulA] o2 AFHH, et FFog Qlste] EYIrt S WA HEE v Ee

EE-130ﬂ 14_9_5]1:]- (202])

1. Alg, 84 2 AA9e 3%

(1) JHEHF AHgsles AAE &840 £1, #olE E4(ladle analysis)ollA BaAdEo] 0.23 % S 23542 ¥
AU SAGH(Cro)ol 0.41%S Z7}6lA] QFolof gt E} (2019)

() HHExIY T ARE 74 3" 17 43 43" 1 F o9 ARE Argstolof gt

() YuEZIS o, YU EHIY} AA D oiie FHEYLHCE AZHooF it 83 ZENH (3 3.2.7
F2)2 7hse ¢ Aok ofH gl wEd. (2021)

r=0.1d,
chet, chemch Aokt

40

0= — (N/mm?»)Q AL r =60 (mm)
40 ,
o< 5 (N/mm?*)Ql A%, =30 (mm)

€D A3 2 AA7E A8A4 2021 17



38 ATz

2% AFA g AvA 39 2%

d,  EEAY AgoRA 72 48 14 5029 whEth
o : JYEFHIA #3238 (N/mm?)
K :207.9] 339 mEtt.

FENEE JFRIgo s dg & Uk dad a9 sk B, 139 Ar=(score marks) & F
F2 d)Hstoiof gty ZEWAEL AESE AMESte] FEAE gRlstoiof sk, Hojx 4719 SHPAO] thsto]
golstn AALYOA B1A7}F A& o]of Fit},

(4) SFEg0] 44 o199 AR A8 Aol $o Mol ALsiTL AR o] mett

-

Radius to be considered.

Radius to be considered.

2. 35
1) 58 ¢ Ado] g3t 57 0.35R, 5 olstololof ot &89 HHEHFY #3882 b3 wE}. 2021)
o < 8_[(; (N/mm?)

o 1% @3] w2t
K HUEZAY AZASE 207.9] 30| 2ot vt 0.7 o]4o=Z s},
R, @ AHEE AR AA4H HAFE-SH(N/mm?)

) #4899 AR 1HEE AW SHREFA HojF o FhEelod EFATL oW e AAT shde] izt
AR AR =2

211, =29y AFnE HIA (2011
(D) o2 848 nzdy g AAZE HAZ X350, T A9 AEZOR o|Fojx Zgdy AFLE HIH F&

s9E Zk 898 9e9 439 & Ut
(2) AEZ Aole] 77} 50 Hr} ZopAls opgn,

(1) &= AEZE JBe Fhsto] A%ololof stul, Aluh Tz o8] WEAYA AA s ojof T},
() 849 FH] 2Eqie ome] 849 4 otk AEFEY 4T Jwe wAEolol 51, AR MR
5 neZlo] AAsolof st AEgle] FAM] Yk FY dume] HAHE AL AEdS e Eisle]
QA4 olofof Gk AEZS MRS U ) %5 Eo| F2A stolok B,
(3) Z2He ANE AL AEUE AdRe] A 2 9] 52 BeZol gojok st

18

> AF 9 AFE A8A4 2021



38 ATz

2% AeA 9 AuA 39 2%
3. 2E8
() &9E = 49 JH9 Z2ge] ALE Byl AEREL thg9 971& welof 3t
h = 04d
A= 04d
W > 012d°
A = ~2EZ TH9 F WF (mm?)
W= % dEAS (mmd). WE I¥ 3.289 YL 7|F02 A4
R = @Y HY A (mm)
d = Z2HY AZE A4 (mm)
d = max|d,., d,.,1 T;_;)GO )
d, = ZZ29 AZE AA 7 (mm)

dp, =58 3% 204.0] 93 Z2HZ9] A&
T = A2 FAHAIZFEN/mmIEA, 600 N/mm*E 9L AL 600 N/mm?E 3l

-

g WA

J¥ 328 29 AZE HHZ FA

}d_.‘_} ‘;‘l 73_;:.1_?{_2! Xj‘-g-Z]’;q 2021 ;



38 ATz
3% 4= 39 3%

A3 FA=E

A1A Qe

101. AL (77 #2)
1 E4% 720508 2= A AFHug duAs
L/B<5 & B/D, =259 AL F4E o] Ao A% HAo] hote] FE3 neiE
2. 377 2 Ao g3 S8

2
iz}

270 Ao

et} 4o AoiA g7 *—01 7BE d& Afole 79 48 2885 £85to] 99 ¢ HEH] gt R}

Al FEolut F7P] diste] 5E% i E stojof

3. &¥o] w2y 2 Fdol(flare)E 2= AW

ool A As K, 2 K, o gsto] b2 (D 2 )zo] te) AFFHEIRHNE M, S S7H1E a7 Ao

02V _ A,— 4,
: L 4 Lhy
Ayt AFTRRRY 021 He ARG Ao A 9 AeR7E Qe ASole 1 Awe s gt
FYwE (m?)
A, WAERA QoA AedozRe 020 HiE JAET Ao e AR |E (m?)
hp @ AFEe] Ao loiA TAEFAC R Y A B AeRAw7A 9 =479 (m)

(1) K9 gkl 0.28% %j—‘:— 3% & 29 3.3.29 AHY] Zolige] wE REAS G I & 33.1°0 ©E
oo, A9 g E AvjdogRE uHske AAFEHY AAAY AL x7F £ Fo| U wole 2
ZHHo] ofjitt.

Q) (K, +Kp9 ol 045 d= 3% 73 1% 3.3.29 Au9] dojggol wg £2xAs ¢, 9 2 M, ()
of gtotol ® 3.3.200 =&t} o J (K, +K)9 g 9 Aujdogie vgjste AAIEH YA7A Y A o

7 29 F7t] & "ol B go}q,

¥ 33.1 A% G, %332 A% G,
xr xr
K 065L | 0.75L 1.0L KR 0.65L 0.75L 1.0L
0.28 1.0 5/7 0.0 0.4 1.0 5/7 0.0
0.32 o]4 1.0 0.80 0.0 0.5 o4 1.0 0.80 0.0

103. ASHAIA  [#4 #z]
1. 7+3 103.9 13 98 Age] dogtha gst= Au” ol & ofH(fishing vessel) = L, 7F 90 m w|vt
Ql Aoz A X Aol THAHSFY 30 %S ZI6HA Agto s o= 9 PP AR HIt
A0l A1 4T RFEANE A= AuE Utk ol Aol B/EE A, AL Ak, B B 2ol SASH

7}

kel

=
AN
-

2.7 10391 Slstel 92 Aol ST ASAIAE ¥3 319 TAFRAAS 24 9 A4 A0 W Aol

o33t 4= gl olojZ ZHAstolof dtt WY 1 Qdojrp o] o]Ql9] AL JolE H WAXNE HEslojok gl
ok

3.199849 7€ 19 A AxAH 4ol (L)) 150m oldeln, sh} T 11 o[4d9] 3Hago] A& eQue] syt 3=
o] AAE Zt= AHSIEAL £90FH I AAM 27ete] 329 HAAAZEE WAAIE RS FLAA, AHA

A & U 2
AR BEAAE] diste] SkEe] Ast/dstel Wit S" AMe wAseloF . (35 3-1, ® 4 FF) °]

0 A7 4843 2021 21



38 ATz
3% = 39 3%

h A5t A gHE

(th E22Z3kblock loading) B+ o|FsHtwo port unloading)t 2 F
(2) R oA H&E= AAY Hst/gstoll gt A = §4 ol gt HEHA 2.
() SEY Aol TWA7A] ZF qA Y FATHES}, HhE,
@ (V9 Astel gt 2 GA 9 goFfi&ol= o ARgo] EgE|ojof gt}

Oh Z SAIMY 7t e AAF

() Z DAY 7+ HE4 ‘%*3«] 3R HEY

h =z E‘fﬁ]% 7‘4’\%“ A 9 AdE

= =z

6 +U94d —10}/050} of AE AR Ao FEeIAY Hro EF0E Mo H|Z|stojof Tt}
6) 3=9] Hst/Fslol AR 717 FAL & 3-19 H 4E Fdh
4. AR A9 H|A o gt FE82 F 3.3

104. 275 ASA A7 (72 Z=2)

1313 104.9] 18 5 “$7 Ago] Aty AAsk= A9 olzt 2 olX(fishing vessel) T 32 9 BF+¢
o] AAEEY] WsPrhs/do] A ?:_‘ 9% LYELE A AHoEA AR A7 FES HoiANE & & Ue
A gt ol Ao B AE, AL AE, dE Ee 1o FAkShe A9 48 o 7159 3?{4_0]]
uEtt. (2017)

2.1998¢ 7€ 19 A AxAE o] 150m o9 AHHsEA, FAT 2 &ML 19999 149 19 E& Ak
AdF =2 AA7A $8 459 84 BES= THE FolNA7|7|E A stofof Fith

3. 4= AstA371719 H] Ao gt 282 H 3330 wEc}

4.1998d 79 1¥ o|F ARAY == Zo] 150m ol AATEA, F42d 4 HEAHY TAE FetA3717]
= 02 AR EIE 5 9}010]: gt}

(1) Z =89 SYFAA9 &5 gt En = 31% A 2 H& EA 9 o|FAY AAYFE
(2) 2719 QAT =Y FFHRoNAY & HF FrEA §E Mo 2 HA =R 2 olFAY AASH. o

TE T i‘r%"élfﬂ %"J‘:‘ bl 14 %&%—’Fi Kisss
(3) #+3 749 3% 102 3
5.713 104.9] 2& ¥ "¢ /LTELE’J S0t 92 ths 4 2 T

(1) F4= AsAQ717] & : o | AAEE $4= 4
SHA71719] AZEg ol EH A 2l ditt AFEHRABGHA)E AEste] SAotof she, Ao
A He 2ZEfole sUd AFAAA wet %2 A9 Sls wolof

2 stEfole BAsUE 71717t AAEe Brele 1, F4SAE 717171 obd Beolle 2dE dAstoloF et

O 10

Ad 3 A H8A4 2021

22



38 ATz
3% 4= 39 3%

¥ 333 HAHA L FZ& AHSHAAN7] wA A9 (2018)

BE 1-1 BE 1-2 BE 13 B8
Adute] £3
FHE FUE FUE FUE
AT A AN | AStAA | HAHA | MW | HSARA| HopA A | ASAEA | Ak
7171 7171 7] 7171
19924
L 1
o | LB 7 yoom| wgar | zz100m|  weae | L1000 wgy | e | g
A 2Z(F) : m
AR A
19924
Y19 o)z L, > 65
© HxﬂlE@]T L;=100m| ®]ehy | 22100m| BAT |0 e | e | Elda
AAAA A

19939 5919

® |o1% Ax2@)| L, = 100m| % = 190 | 1 >100m| £, =120m |[Lr M L2 60m) gy | woyy
AAAIH At o
199849 7419

@ oF Az |L,=65m | =101 > 65m| = 100m |z, = 65m| Lr =100 | Ly 2 0Om Iy
A%k A " "

(]30)
1 9379 olahe PolTooR she RE AMte A B FUE ASAW1E XS ot Hie.
2. ng He

1) & L] 2 AR A 4d 9 Sk A ERHES} HEYRUEd o3t 23S 1
z} aat ol

©) 1-2 : 38 4 9350 HARusl Bgdst At

(3) % 1-3 : AvA 974 ° H3PIIA AHLuEA

1
4) B% 2 32 9 994 AQREo] WsbsAo] 43 AT ASHHE 2E Ao thed g Ald
o}

(D A2$A

(@) shEo] AA7E dAE Adut
3. 48TE “0QOOE™E AZFEEAYU A9 AAAYY, AXFESHL AxAS 7|EoR H8dn,
4. U : adeke] Zo] (L)7F 120 m TRl A = %
7 2 AMez BREH FHE A5
gko] 0] (L)7F 90 m wIFHl BF 2 Agtoz ASHEHOWTI] AR 30% olslel Athe st
AME HA
6. W Zo] 150m ol BE AASIEA, YAUA L FEAL 19999 1€ 197K 3= A5

dA|stofoF ottt

7. @ Zol(L)7F 100 m vlTHl et A, 92 AFo] Baol girka AsH: Ao sl 92 Frh

8. F7E ASAA7IY] WX MR Aol SHE AAHY1717 HXE Ao AL BUsHA e

F

5. .

A“z‘: e

92 2 A7 AL23H 2021 »



38 ATz
3% = 39 3%

A2d S

201. AHe] SR FIFE (Y #F)
L3543 FdRAE
Brs TuYRANEY A2 thaof ot

(1) 3 & 33.10 Fote 35F $38 ZHE M & Adets 39, 1 AdHd 289 ARE AEst v
9 439 sAe 5T 9art Ut

2) AxZE SFAANE Te Aduol disted= AA19] Al Sloid B5Te] F4%E AL 2 1 Aike] Bagt
ARARE 92 dgel A& Last At

(3) SEAACl= Ao Aol ZhEe] Aot Eiol wstel Fd SAE At Stal o5 Adte] dack A
A8 9 ALEIE 4 103.9 HsHAPA AT Bast oot

% 19 332 39 Msﬂ A
(1) G707 vigrel He
@ Ao ZFE oo AAANY F4F FFYRWESL A FYFRAAY gt 2AY 1 olgEE A

203. AA FEdAS AL [#F ¥z
1 AR FdaAso] A
dHAS Z (em)d fFaSAE SARSE At
2. 3= AJEA
FE ARIRA L] ARIES o2 .

(1) dme 7 g=8do] #2 14 ¥ 3.1.79 =T 19] 93t ALo= 100 %S A3t}

(2) o]z I JdHAZ AXARI FLol= 100 %, /HRAQD FAols 90 %E 4.

() A% 2EFAL 5T &% REL AL

@ 2AYE B9 2AL WEFE Aol dEN] FAT WAk vk (A¥ 33.1 BR)

SR S —
o
&l
1~
/~ g

1% 33.1 24789 S5, b ¥ d,

Oh 7t d/4 olstelx 7t olek, that A} 75 mm
() S7F 5b o1l 10d, 14,
(6) $58 EX $Au 9k Au7Y L AEFYS T ol A8l 25 % 2B e F9olt v

oA TAY Bt ek
6) 29 B 399 72 2L Ave] FPAo] FEAWO] dud AU E 3349 2o] Wt
() Ztel MAsE e Aol WA 5L edto] BEFAT G o A, A HAZ D
2 B3od AL Bk T4 FERAC) Yol Fot.

®) AR LY AYIRF BoIBOZA 8ol dole] Fesol b AL A et

24 424 2021



38 ATz

3% FA% 389 3%
¥ 334 9d3 AUE
= 2 3 0|4}
/L
¢ 0.10 0.20 0.30 0.10 0.15 0.20
0.0 0.96 0.85 0.70 0.96 0.91 0.85
0.5 0.65 0.57 0.48 0.89 0.80 0.69
1.0 0.48 0.43 0.36 0.83 0.73 0.62
2.0 0.32 0.29 0.25 0.73 0.63 0.53
3.0 0.24 0.22 0.18 0.65 0.57 0.47
4.0 0.19 0.17 0.14 0.59 0.51 0.43
5.0 0.16 0.14 0.12 0.53 0.47 0.39

(8]a1)

1. &= o Ao e

| A
a @ BT FEURY o
I 79 ol (m)
p 2o 29 33290 BET (m)

2. € B 1/L0] B F70] 9 vl Rarel oz,

3. € g0l 508 U2 ol olbuol gt

il

A-A @9
(¢
|

2937 3937
(
)
o i ’ ’ﬁ[ 77 77
e ! i T N
T T S B ] BHD.PL
\ : : \ ‘:l L B ac (AR ©RA)
| 1 : b i
“__| B A ; - I—J 1 \tL
— ' : - 5+ b— = ¢
i R = ey
/ : A /:l |—bJ |—\ (¢ (¢
I % A4
]
BHD.PL
I, (%o ge2TuE)
v —7 B P
}:{ ‘ B AT
L1 =1
L RN — 1! \ (¢ (f
H=0 L " . J %/)// A ))
H=b'"b L]

38332 L, b Y u

Ag 9 A2 A4xA 2021

25



38 ATz
3% = 39 3%

3. 484w gk AT A3
Aegme F7EANe] e AT AL cheo g
1) A7 2% 2 277k E 3350 IS %2 A9l Polut FAS FSE 59 BAL W (2
333 ¥ 334 =)
@ A79 o] 18 3358 WEHA ke AL ()] et B k.

2 3350 F
e a3
ozA %s % a<0.068 (9 900 mm) a <0038 (9 450 mm)
= %g % a<003B(B—b,) (A 450 mm) a < 0.015(B—b,) (9 200 mm)
b 2]
— o 'ﬁ 3
(\ e || ga | =10
l O 7(1 l T t s T
~>30
/ ~\‘0.5 b‘{:’ N v T t
st _C —¢ .
% 33.3 ey 99 A7t SLEEg] A= AL 1% 33.4 o o3 v}
|
A |
| D) |
) e = 2az e > bha L§ S .
: O 2 N A
min a; = as o | &
500m
- D OF:
N
| : |
. iol—:,l
[ Rol yE
1% 33,5 AF9 714
A3 2 AGZe
301. f& FZ44o] gl Avte A& A (738 F=x)
1. X393 B BAO|EYIE ZHE At
QA2 38T Ee FAR|E®YI9] FAlgo] A&l ZAjtEoe] Aot URE fast E73ty dG=s 4
$ole 2Ette AAZEdH QlojAe ATdsES APALIcte] WASHYI T FARIEYIY ARE F45t
E AEQue FAE HAT 4 Sty o, oleko] AR WEAE HUoe (DT EASHE AT
AAYEHO ZHEAA WA SHEI T BAOIERHIY ARE TSt AS9® 9 AR dlstE ATy
< Tt o]E9] gro] QoA A3t 58-S oot HEE & dart o

26



38 ATz
3% 4=

393%

(1) Aol Zgote DY Fe ta 7 4o o g5 & 2oz 3

F=|F+F,(+)—AF| (kN), F=|F,+F,(-)—AF,| (kN)

2) EAZ Y

_l

2. 4343 52 %t 399 443 Ande 24
= 54y

rlo

teel £ & solx
F,=F,—AF, (kN)

F, @34 30110 F43t= F4
AF, : TsHs AARER 1
(kN)o.2A thg3 2t}

(1) 383 I — O(Fg— Foy— Fy)
Q) B A : C(Fg— Fgy—Fy)

r* olN
)
e
1%
=
=

%l
FAYY Ao AHshy (Ee BB I 40| dMshe AF, Lste AAFDHE oA HaF ddd

AYGRe Zakste SBY) AT Ade] webd AL g

) =AW - Lste AAZEHEH ol EFete A=Y AIFEHS] Ao mEhq 719 (DT

(2)9] grozifg Hzbo] ofstof 3t 4.
Fo, Foy @ 470 123k HsHE o)A 23] g 9 529 3
(F9o=A 3 301.01 ot A4PHE ol&3st] Aitd g (kN)

= HAdg

QERE ]

Fp: BAIE B39 B35 3 kN)OEA 1shs AAPHH e 2fole a3 Yol =
o A
C @ 3 79 3% 301.9 43 95t £k E B/I, 9 Foll G2 ALEA B 3.3.60 G2 k9

ol £ FHY wioll= Hbo ofgit.

3. Q/19) A
74 30190 A Q9 19 ¥ Q/I% 1/(90D)% T 4 ek

302 19 42 41 $AUE 2= 24| AAAE A FAYL £ (7 23

‘?:lx]iﬁﬁ‘%*i% Zhs Aol distls 73 & 332 F o, ¥ RE R 3379 I glew
1=!

rOlt

! AA 2 FARRS] FAl= A ot 219 1.28] o]4Fo]ojof gttt
® 336 A% C
B/, 04 | 06| 08| 10| 12| 14| 16| 18|20 | 22| 2404
k 0.4 ols} 06 | 08| 10| 12| 14| 16 | 18 | 20 | 22 | 24
10.0 0.092 0.115/0.1590.197 | 0.230 | 0.255 | 0.275| 0.289 | 0.300| 0.308| 0.314| 0317
5.0 0.088 0.110/0.152|0.190|0.223|0.250|0.270| 0.286| 0.298| 0.307| 0.313|  0.315
2.0 0.081 0.101|0.140|0.177[0.210 | 0.238 | 0.261|0.279| 0.293 | 0302 | 0.310| 0312
1.0 0.075 0.094|0.131|0.166 | 0.200 | 0.230 | 0.254| 0.273 | 0.288|0.300{ 0.307| 0310
0.0 0.063 0.0790.112|0.145|0.179|0.211]0.238|0.261|0.279|0.291|0.302|  0.306
A 2 AR B84 2021 27




28

38 AATz

2 5,9 274

A
]

S

424 2021

3% A= 39 3%
337 4AEH B35 2= AdY o, T R
25 A& Qg R
- _ L08kyAp,
oo A+ Ay,
1.19k,A4
Cd W55 AA g 7 +2ADL 4.9(W, (a, + Ba,) + We) S
498 e
e} 1.08k, A,
A+ Ay,
dagy  L0ThyAp,
e A+ Ay,
1.15k,A4
W55 AA g 7 +2ADL 4.9(W;(a, + Bay) + W) S
D4 9= zAw S
= O 1T
e} 1.07k, Ay,
A+ Ay,
SHA FA9d 2 9.8 WibyS
dagy 106k, Ap,
1.11k,A
W25 AAE 4 +2ADL 4.9( W, (b, +0.5by) + W) S
k: 9= =AW i
= O 11 7]]q— 106k2ADL
A+ Ay,
s 4w 1 9.8(BW,a+0.5W;h,)S
ay, ay, by 9 b, AF IF 3.3.60 wEr}
A, Apy, W, Wy, W,, S, a, ¢, 89 k@ 738 & 3.3.29 9Et}
a(b)
a,(b
11 az(bz)
o) FHZ
WA 59
0%
a9 33.6 ag,a9,b; 2



38 ATz
3% 4= 39 3%

A 472 F2AL

401. ¢ 74 7=
HAZYRA Qlol, YHTRY FEuT AAYW 2 FEALGHo] PATRE F B9 FYTR HEouelt oL
BEsls 4rol 7Hoe Fure] 2(100X10 FBE EEOE Fhe AAstolo} witt Tt §

52 A2 B9l B9 FHL BEA gotw At

166(@)2(1+F)2 = ay

t 4 EE= oo =4 (mm)
C 239 73 (m)

S FWEO 744 (m)

a oo mE

B (MSmin +M W(*))
Zp

x10° (N/mm? : 78z

(MSmax + MW( +))
ZB

x10*° (N/mm? : Axgw

M@ Mg, 7138 201004 836te A4F SHIEAEY] it Hoigh

My (=)& My, (+) @ 3 20100 w2t}

Zp% Zy ¢t 20300 w2 i AR digh AA Fowe] AR
v AEEa AAQme qisjdE 1.0, ASQwe] HeiMe thgo] wEd

=

A

w

L QAP Fh5 Ao e BRI BS

Yp

;’—1 L AAgeEe] £U% o] Qe BAY A
B

Yp | TEFLERE AZ0] o] AEAA Y £AAF (m)

yp © 7ACERE FHS/A L] £AAF (m)

Y1 | THFLENE 7 AEHC|A9 ATRAAA Y #AAR (m), & yyET 2
s

T 1=
fo
fe e
%0
v

Y, - BYFLRHE ZF AEH 0|39 SHEA A $AAT (m), F yyET & 8
T
! s | r=ln'__
| | [ 4 o
A L £ 5
‘ | 1Yz
Y,
| | % | ™%
J*dxi | __/ sEdv
- . ——LE ¥
[
a1 33.7

2

3 9 24973 4843 2021 2



38 ATz
3% = 39 3%

403. HHHBSY (74 Bz
LTS 7H e #288e ANT e, 72 404 AAHBLAY AL Ad o, B 7, oA 9 Aow
3E Qo SAHEEY o) EL /S A8ET

UE' =yop (N/mm?)

5 =15  (N/mm?)

r
o

v TR AR A, 929 Aoz Foldiny At ] EAEC Z Fve 1.02% 3

- 1
T 19/ (29)°
6 1 7O o] Zo]
S A7 F% dae] Bpde] W o]

LR A A F5E9 Oli} E“*E(cm4) 2 Fd (cm?) 224 o] EAAE mFoty, EWA Y]
= X J—
1__ ha)

>~

D ASERA B A e

4
k= 4Cl x 10°
™ EI’U}

m ko] wE FIFEEQ v IR A # 3.3.80] wECH

Lo 9Ho] ARRU(st. venant) 1A EHE(cm)EA & 3390 oJgict. oivh, Bio] WAL s}
A F=

I, Haie ﬂé@oﬂ 3t & F o]}HHE (polar moment of inertia) (cm®)EA E 3.3.99 9
greh ol gue EA s 1EsHA] Y=t

1, AR 3t el ME o]ALHWE (sectorial moment of inertia) cm®)2A T

: guael o

) A 9 AR 4843 2021



38 ATz
3% 4= 39 3%

~

- BEAA o] (m)
S BEAAY 34 (m)
Ot B e G BRAA An FHASEA he Ao wEd.

kBt .
C= x 10

1.33k b, 10
38|14+t
100052,

k, © AFEA s *—loﬂ et ok, R Aobde ofyHY, EWlA B JARCl Hsibe k, &
0.1 o3tz ¥ BWaE it

0. 5B AL JEAEIYoR 74 402.9) 199 T Loz Wt
op ¢ AASh= HEY %*éﬂ%%ﬂﬂﬂi c} (1)9_01 ofgt gto= i

¥ 33.8 F=RC9 v m
0< k<4 4 < k <36 36 < k < 144 (m—12m?<k<m?(m+1)2
m 1 2 3 m

D W
SH A I (cm?) I (cm?) I, (cm®)
h,t Rit Rt
ﬁy]_ wrw % —4 wrw < —4 wrw % —6
570 3 10 3 10 36 10
_ t bith?
T % AR T
1 12
—|h, 2 +bth|1—0.63-> n3t
3% 3 ( 7 ( by )) ( LA <1074 bih?
8 Lan 3 +h,bit, < 10 % [tf(b;+2bfhw+4hiy)
i x 1071 12(b,+h,,)
78% | ;
+3t,b/h,|<10°°

h, : 9B 0] (mm)

t, * & E 3330 BE AR AL B FA (mm)

by EHA YH] (mm)

t, 0 E #3339 B2 FARGEE AT ERAY FA (mm)EA FEAY Bl E(ulb)Y BHFFARGC

(3) Auet A1 HF
Oh F539 Aol BE ol A H2HL g Ao G,

t 2
op= 3.8E( h‘“ ) (N/mm?)

(W) 529 ZAA | bfsa} A9 Az A ¢, 9 Bl 15 olsfolojof ek, thak, b & TH weld o
ot BN Mhful, 19 Tl doloe FAA sl (i) ek, 2018)

Ag 9 A7 2424 2021 31



34 =
4% Bagz 4 gu 38 4%

Al 47 BadE 9 9

rEl

A1A Qe

102. B&) gigk 18 (2020) 732 #z)

oJHo] §ro] et o] 79 FHoz Astel gzo] &4 /137 Wrky ARHE Aol ool FAZ W I
Fafolof gk et YA SO AAY B Jue] BIHL 49, 74 L AW 1025 A8 %2 4 9
o

103. Ado] 53] 2 Avro] gt 17 (74 Bz
SAESAA FEGRAAY o7t B3 2 Aue] A9 AR2Ro] o @ 14 203.9 23 (D] 7Y 7
AR 2RE ZARA AESBCI5 AR Y ool AeHel Tl cheol HEnh o ddggEs
Ao ojge 4 3019 F4S 48T Wak gk
() ARUROIGY GBS ARHROR s AL APARGMOREE ARLRA 25, A7HA Aolo] 422

ome] FAL F4 302.9 Ao UoIM (d—y +0.05L" +h,) DA (d—y +0.05L + hy) D/ (D+2h,) &
ARESt] Aldstel Fo o714 b, = Lo @EtA oo ke go2A F1ke] Lo Histeis Eihd o
gt
Lol 90m ¥ W -------m---m- 1.95
Lo] 125m oY o -------- 2.30
2 Adgwg Dzl #4sts b, o 28 AL HY AL2RE FHGUAA Ao]o] HARSE @] B t &=
oh& Aol mt g3t g ol deR shojof Frh ot (DROA dojAle gET & %3% i

t=07vL+50 (mm)

o2 HE (0.25L Abo]
A olifolojof it}
A3 A ZEzigste ou

301, H&FA (72 =]
WuEol 4 AsHHAZA SMAY el HATA i the Alo] o3 2 olgololof k.

t=085vL +15 (mm)

303. @EFE (3 2=

1. @530 qig Fxg

(1) d&3¢9] goe Hds] 753t

2) &3 EYAGHE FYE 06L AfololA §4stolhE ofY Hrh EF FZ9u9] Jos ASvRE A
e o] BHo|E §O JFEL SAHTIAE of Heh,

(3) 5 AYRY #9 713 29 9uo] IFE, Gutter bar T 5 &HT Aol 5¥s v dast
At

4) d&Tu AW 2EFARY] TY SFAYRE A% SYF 061 72 1% 3418 EFOR it o, 7
% AEFARY] TA7} 13 mm vEel 9ol F1 YgPoR ol Fot

> 437 9 A7 A8AH 2021 33



38 ATz

4% B9gE 9 Jut 39 4%
d5F A0
6
Lyl A 8
e ]| may &
ez ZEPAR
t t
4 t F, =t
K L< 3 L
o 0 = 40°~50°

WL A4S WA YR 1 BHAA Y e 9R% 9z
o]

A& (m)

B, A4 EdaEs Bl OIR 879 24 (m)

Q9] FA (mm)

o QlojA wHEE Qw9 Bilge circledA9 Q&9 A7 WHEEQWO FA 9 1/3 o] HEE FA

I~y
a=)
1H
Jr 4z
10
s

of YofA WA 22 v&o] BE. (2019)

Tkl vhe WX A9] At AXE 9wt 2L FE S&L 7hx Rojofof Ftrk. B, WA L9 o]
7t 0.15L ol4Y Aol detet wtel WA Zo Art 9wy FUF SF(grade)olojof Ittt

@) 44

A 98 0A Fo] HAE IRE vt £4E7] do 9He] &4o] WA S AA Fojof gt o]

8 o £A7} AL E vl EART £HA oSES sl Aolth. 1Y 3.4.29} ThE A4

=2 = E
WA 2L geliFol Aushtn AR s wEth

42 9
Qjgto] AX|Eojof gte}, PutHoZ ke v Qi&Eojof Fit

7] B 14mm % AL A ol4ololof B

o
At
Mo
iy
jas)
o

e

n
X,
e
=
I
dz
1o
s
1
opy

34

424 2021



38 ATz
47 Hegg 9 9% 39 4%
a9 3.4.2 944 32
4) B A
A A3t JLE v 32 golH AlF|AY F2A stojof sttt gHolHE 4 3:19 H[EZ FAZHo|oo}

)

thad 3.4.39 (a), 0), () E () FZ). 52 292 I¥ 3.439 (0] =2} ‘A HolA dx 4 9=
Mtes 38HA oY AHAH 3.4.39 (b) % (e) FE).

A 4 gre) Boke s v TEoZRE 50 mm UHolAY 100 mmE Z3st{AE oy HoHa#
3439 (a) 2 (d) #2). 9A 43 JHLE HY) g AA WRY 9 FA Ee $YF FA0l st

ue o o T mi

Ch3t o] A|A| = ofof gt

Oh FEF AAFAE 2A 4 gH S IE vke] £ 7o) A A Hojok dh.(aY 3.4.3
o (@), ®) % (0 F=x)

W) S 2AAE LA 2 gEet ddz X Fofok siv] A AT AP 7P TPk FHE FA

A A= olortth (2 3.439 b) % (¢) =)

%2 Aol dHste BF s BT A 42 & Ak

2

2 9 2472 4844 2021 7



39 4%

36

B e nte] ZL o) Gua
@ SR ES FE3] Dopof Fu},
1 \
1!
[l
I Mo
N EEECREPS S
11
H EE
1 Il
\I/‘
| .
:.\ or= argeupe 2f 1 i
|\ 250 mm aFeEe B A Y ARt
] #Hd) 100 mm
|
|
|
|
| '
P A 79 !
< »
I 1
[ I
[
[
|
(b) |
g} 15 mm | BRG]
- ekt
|
I : [ . \. v
IN " y A\
¥ ARY ¢ :/ 4 A
|
) 3H (H2) | \
) ! W e wgA sl
(Ax8 4
N L L™
| |
| |
! I
| |
s 29 =4 = gure By
! i
: I
| |
| |
| |
| |
i R~ 4H !
i |
| 15 mm : :
! R~ oH T wguan 1 asesw
|
|
|
(©)] \ [SSSESSSSRS 4 ¢ \
IT { {/ ( p . 2\
|
I 3H (A=) I \
b T ;

a9 343 9A A 48 HA

pr=A

424 2021



39 AAT=x
4% BHgE 9 qu 39 4%
A2 9 1,
100 mm
,‘L z ~ ;
} l \ / Tk PR 8 8ue] FE
@ = . | BRHEE F¥e| Folor Ark,
""" 1
f 3 )
X 20 mm \ 7 77777 ;
TEE=H

I
i
R REEBNEES
I
|
I
I

;ﬂi 50 mm

F ) 100 mm
I
I
|
|
|
‘ v
} ‘A7 [
i »l
I T A
| I |
| | ]
| } T X
() . ! :
9 15 } BERE )
| \ et )
| |
T \ Y
I s \Y
A ¢ A
]
3H (H&) :
! i F e B kA L Ris
(929 35
N ~d

a9 343 9A 2 4% AAAS)

A 432 Qg digt 58 4A
401. Zd°(flare)7t 2 3 (2019) [F2 FZ)
1. o7t & A9 4%, 02 L A

A ol/golofoF e}, (2020)

P
t=2S8 LXlO“ (mm)
Uy
52 43 Qg tebs ST AT B Y 98 2EAAY 1E 5 &2

<
K

[o
1>
2
1o
S
O

Ag 9 A7 2424 2021

3 AAESA AR Sdlolrt 53] 2 Relo ou 5

e

2 Aol g7

37



3H AA7E
4% 9983 2 9w 38 4%

37 —2v1+377 +2
127

n 5T 04T 9w mebd 248 AY B S0 oR BN 44 3 2 gm)e ST U 3
P @874 1080 BAE 2 249 (kPa)
2.L 8 G 7b 27 250 m % 0.8 ol4kel Aluke] A9 73 138 1% 10% 14 332 H&stolop dth

402. R RTFA7 537HEA3 O E FL (73 i‘él
Qme] FHGA 7tzo] L5EtA H|Ste] A TE AL QuEAE L5ZHE gl FEAA 71HF (9=
AAE = Q. (39 3.4.4 &=F) (2019

. Aoz A V/ VL o] 14 oAl WEeutdel ALARRE oute] FAE 7%
801.9] 2& )= (7P)°1 %?41‘%‘ dHE ol&sto] 3 404.0] wat 3 gk o]4fo]ofof gt}

405. Aol B2 @ (74 ¥=)
Aol G533 2140l 610 mm oAolAL, Alure] Zolzk 200m o149l A9 AulA $I E: PP BA %9

of oue] 7/ t= Addre] do] ¥ F5EHA0] nE B 3.4.19 #E EELE Ak

E 341 AvA 572 Ee AP 2 F99 g% FA ¢ (mm)

sure] Zo]

Q520 () At
90 150 200 250 300
610 12.5 18.0 22.5 26.0 29.0
700 14.5 20.0 24.5 27.0 30.0
800 17.0 22.5 27.0 29.5 32.0
900 20.0 25.0 30.0 32.5 35.0

(v1:2)
952 27 EE Aste] o7 Eo) F7EY Aol Bl ot

424 2021

38



38 ATz

47 Buds 4 9w 39 4%

A6 d AT FEe B

601. ¥y (73 &=]
2835 524 (R > 900 mm)E &t}

A 150 mm o) EoIAA et

0

L
rlr
nE. s
w é fr

3. @A F7tE SYF 0.4L HollrMe 7ﬂ7—.
7o A M s HIPH oJste] et vlgR :
4. Set-in A1F2] Aol 9] FAE 7}*1% 8= Qi

e X Ei-zl’:) R = 900 mm
) I B g
N .~ )
i O Ak 1.05
| =h 2 1.5h (| #4 -
) Y 150mm R\ | p
] B o L2g : Y R=000mm
126 (1.1¢) 2 1) 1y ‘ L | —

(ﬁ| al) ——————— —_—— ——]
1 {I - ~ ”" ................ R SIS SIS /ULL_‘.l'{J-',"Il-
2.t : EEER (" =n A% 15k Ve
3. ()7 gl AL MRges duguewn s Ay . ) T H A
1, (Ve HEZHS AE7mo g gx ol #Hoe] Ly ) l‘ZI'{I'“‘} 4 150mm
% 3.4.5 AZFERY FR(AZ0]g0] JE F9) % 3.4.6 AFERY FR(AZ0]Z0] gt A

A7 A Qe FHREG

701. A+ [#F EF=x)
1.300 mm & 9+ 99| /o= o|FH E= QT FAE SVME 59 BEFS St
2. AZm|RojA o] Tt HAFS HA3F] %4% %9l
3. 779 ABolR RO A7 HA 100 mm %Ei Eis=g

0

702. Al AIAE (sea chest)d FA [#3 #FX]
FrEde st MY EFo| distel+ 701.9] wEch

703. A 59 AA (73 #x)
AEFO BAdol| tistol= 701.0 wETh L

A 2 A 2847 2021

45 9 I 3463 Zo] 1 ALulE 02L A= 0, F

39



W
o3l i
& S
-
BN

39 5%

101. 23 [#4 3z
RS A S g
(1) 2E=AB

ﬂz;mr 7%

&uﬁ
rlr
)
i)
)
rir
=
™
o

) F%O]”d'(me plate)
Ao 7, 299 94, A SAHY AR 2 FHA F99 shRols FAtt vHE Za 3 389 A
& 8ot AgE I3 AW FA o4y Eroluhs MAstofof Fitt.
() 329 M4 E e &R
P79 MA F o] @Rl HdstA s AAstofof Fitt

102. Zwe] U [#3 7=
SEAV RAESAA 15 m Beh shio] Sl dwe BESHE REok 1 $U4d 59 g Bat gk

104. g 2[4 #=z)
F759 Mt ¥l ASolRoe FET FFME L P et fFEEY AW FAE FTMIIIET olFH
= AAj.
(1) FAE S7HA7IAY Ee olgde A5 ¥4
g 9T 0752
A SR 061
A3 olst : YHor olFH2 LR Qi
AT e I ARd  AEAE Bz s S 0.6L oldlel olFde dARI
Q) FAE S7H7IE7E Be olg® A 7S A w2t Ads] D 4 (3 3.5.1 FE)

a9 3.5.1

() olF® E& AU%(insert plate)?] 7] 4 FAE AFF9 SYHSS LT sto] AHStoloF it
4 ¥l AGelY R a2 thaol o3ttt
ZEzdwe] S4F 0.5L oW ¢ 250 mm
71849 74 @ 200 mm
234 9 A7t FE Bol= vl A%l RE FHs] I&T & ok Ad 59 A2 ATt HAZY
R 73S ao] AEAuo A= 150 mm, 7189 AAdAE 75 mm &7t 0.
(5) Ro] 600 mmoldY A Ee T AR EYS ZEACIY ol fARE Y HL
FAE S7HZ g8+ glom, I9 3529 22 HYeR T s AR
©) 287w AT ASolFols &HoIFEE FolAxe ofUEH Ro| v oA F73] Hath (28 353

¥x)

_L_:
L

olF® &

rr
rr

@ 43 U A7 4827 2021 41



38 ATz
5% 7w 38 5%

. R R, > 900 mm R
R, > 300 mm |
R P U5 E HEOR HT) % S Twdl Hdrh

1% 3.5.2 1% 353

105. T2 A9 [#3 #x)
2 Al DIFF B FEAE A B9Y FE SRS AG® FAY 208 oo o o w3 THE
A A2Two] UulE 14 4059 FHske 2w 149 Huld] 500mm & Hg A oo siAY F9 7ol
figte] 8] AFo] 5902 W HLoj= 15874 7 4 At

L ASg EE v g

A 01519 3%

204. 71 AujFy (77 i‘él
MRS ZAYAmo g six Y 71 AvRYe] Zggwe faddde 19 3,559 go] gt

205. Agzkao] FEZMA A9 AW (74 2
S 7

ua
AR PR S A9, ARY PR SAVWUAS 19 3563 ol Ttk

42

424 2021



5% 4w 39 5%

K AR R ‘
o ok 7% AvSe As ~/
3 AT
— A ROR
J i 084, | LT oL Ay
Ay A, 001
ang, r Arlg R
L0151 0.4L ]
: 0.15 L Lo 0.4L
B ERE T gwsan
a9 355 I9 356

A 32 AR

301. A3 BA (73 Bz
AU FATER T A9, FWT 24 WE 29 3573 o] AR she o] vl

________________________________________________________________

307. 97] o|ASS AT %W (74 ¥=)
1. 97] o5 9% Aol T e Ao o3t gt olAolofo it

t =46VK (25-a) P . (mm)

(2S+b) " 981

of7] A,

S HuE o) 744 (m)

a, b 77 Ho] gy 9 Azpgkor A w9 FA Aol(m)(7H 77 ¥ 7.7.2 ZR)EMX, 59|
Ao HA+E AQstr+= 0.3m x 0.3 mZE §t,

P » A FE7 dEste £99 P(kN)= Z o] F85(maximum taking off weight)?] 75 %2 3}50]
HA WA Zrgol= ACE otF, v 8FEE ALole HHelssHE 100 %7t iLEE o]
of git}.

K : AzAS

2. B ASE GRAARE PP 31858L
A WA 5E Testel A4n 2AE H8Y & Atk b

4T 9 2A7E 3843 2021 K



39 7%

A7H ClFATZ

101. B& 2018 [#3 #=x)
1. 74 101.9] 33 E= 439 oA F29 47 E= A
gtk

(1) olZAE AFot= 78| diste] A o] YA ()i H T &4 TP AAELA S AEL
HAFKSOLAS) Al 2-1% 7-2729 wat AL 5,71 1

() 233 799 5= Aure] g RRo] ujAbdY U 27, LH#%*L
57 st A ohy .

(3) 7H4&A HYE ofefiet #rt

!
:
I

£ A TA e AL Lo a1g I}

]gro g o =}
d“l"] %j‘l"‘l"d:—i‘l‘E] }1‘-_]]5]—}-9/] 7]& _‘:'LSH
0.3Lofl st
= npsp o 1/3 L*® B= 145m % 1/3 L*® B= 145m %
R 9
e A e 7
g B/6 T 10m % &2 A B/6 T 5m F A2 A
2= A H}GEH 9]
T 1o o
L = Z}LO. = = Z}Oo
(7]/‘\—_0_E1?_H ‘é‘xo) B/QO E\_. 2m—(5‘7—(1\_7/_1 3/20 E\_. 2m—(5‘7—(1\_/\

@) ()3o] BAHE ) eAuTh A4 W] e4ko] ATt o A% AHE 2Bt 1% £4e Tshoiop

SER) L 9ol FATR7E] B 2A0] Hgstolok Tk,
3. 540 728 1 ddte ool W 32 A48 AR
A (
+

o

o

7 A e s S BRI NS AEUst18 311 32)
(3) Agulole] Aol Vulzt Fopsio] Hste] 53] e g

B qv of 4% dolo] Bl hABI 42 kel WAzt A b2 A8l k(A 372 B2)
@ () WA Gl 275tn AHFEAL] Jstel FEASE 24T 4 Utk

T

JE N ofN
L

T~
b 1,/2 | 1,/2
| .
& A é
a% 3.7.1 a3 3.7.2 ALulRo] a7k 2 o B9l AAHMY

o A7 AeAF 2021 N



38 ATz
7% o|FAFZ 39 7%

=

4. A%l Bt Sle Aeole AFAEALE st SHAAH, SAY, dASE, AR B AdAeHe FAE 48

% 9l
5, ;le 101.9] 739 o] Betod, olFAY B9 WAY H2SFUN/m)t do] vl 5408 AL © o] FHT
20390 19, 30251 19 5019 28 9 505,91 1500 Welol o). HEABS FULTATOL B}E & 4

£ A9, olFATRY A%k AdskEel g
ol AL A%, BH4 AL, FAY, S, §Aw
7

dE=7tel oJste] A7 ofof gt

SHEEEE st 2Astofof dtrt. olFA Y 54 Aol HEst
2 AdAR O BAAL] A AfAN g2 Ad

ol

107. B9y st8o B} [#2 3x)

Hoe shio] mE BAo] tigt FAY F7be 2ol 9t B4 &4E Esto] tZ E Zo| e AZ BEOE
g} ot fAET WA B HERAT Holle ASole FAE F7HIZ et floh o714 fast wdxAe
oo B4 AFEjolA] WA® Aol L5271 40 °C Ol SP7F HEE ok Ag Uit
T2RA S/t

FHAAY

27y 3.0 mm

A=

A5t 3.5 mm

2Y¥g7 1.5 mm

254 2 YAS 559 dHAs 15 %

AEA 2 AAFE 559 dHAs 7%

2EZ] gy 10 %

A22 FHAAE 2 2AY

201. &2 9 w1z [#3] #Fx)

1. ALuE5oA o]FA9] Zo] 2y ZATE AFT & g HLoE Fx9 A& FYstn AFste SAH e}
283 AXTE iz},
44 stEoE S2AY Ex dAGE HX5to] o]FAE HAF] HAgl)

PN

203. AG e FA (w4 %
1. o]F A Agote dHHH
= Ao 93 o= T

]
F9 315 (kN/m) d 9f "7} 540 ]9kl A9ole 74 203.90 (V59 4 5 ¢

LJN

C, =nab

n o A%EA L] med
(1) SAO] AEARAY Bl AFE SHEF ¢ T B/1,7F 14 oD Y 142 83, 04w
9 fr 042 k.

1 B

46 3 A8A3 2021




38 ATz
7% olFAFZ 39 7%

Q7% 3= n =10
ly @ 73 203.9] &}
a @ o Ao mEr
hy

a=1.35*7

hoo 79 403.9) 23] mEth
v o 3 1019 63l wETh
boo ARRA FAFERA A 017
PAF2 49 120

2.01% AET2Q A9E 4 203.9 (D3 4 F & o2 4o 93 goz

>

¢ =na (b — pv)

3

D ASEA 3 78 R 73200 G20

D139 A w2 ggh 0.8 mltolojAl: ofy Htt,

1% Al mED.

D AREA FATRY U 4, 472 de

D ASEA B2 Ao et ot Zolr) 53]
& Afole Beg gt

S S 2

Hzo] YA722A, P79 20| =3

)
NV
|
o
o3
=)

1
2tydoH,
3t,d’B,

fy WA AR BEEA (mm)
t, 1 SAuT AZowo] BRE

—

|
dr’ | \ 8’

adg 375 olF A&z

204. BHA  [738 F=x)
T4 7R 204.9 FA=H
. (29 3.7.6 &%)

27 FA, 2719 FH 52 FHAAHY wolet I H2AEE 1Bste] 2AstofoF &

@ 43 9 A7 4847 2021 47



38 ATz
7% o|FAFZ

39 7%

—
_—

N — — 7

—
~_

L
I 376 94 B I
A3 A AsE

302. ¥ [#3 #z]

1. o]FA o] &gots SFAAT 55 (kN/m?) Z d 9 H|7} 540 el Aol #& 302.9 (D39 4 & G &

g Ao ol gtoz wrh
C, =ab

D 203.9] 18] werh
D B/l 9 el weh # 3.7.39] Aot gk

5 T °

=

2. 0]

2]
B

=
=

D 3+E 203.9] E

5 TF29 AAsHE FAE v HEh

(1) 4 302.9 (D59 4 F B € B"& vgo gEnt
T AR R JlojA AT AHAY FEH Ao]9] A (m).(2R 3.7.5 FR)
B":

sgsEe] WA JHolAS) A4 Aol Az (m).

@ #4 3029 (VI G, & & Ao] meck

C2=a(b + pv')
a @ 203.9 139 4] w2} ok, 0.8 vjgtolojif= ofyHr}.
b B/1,;9 ol wet ' 3.7.3904 A= 3k
vV 1 B/l 9 ol et ® 3.7.4004 A= g
B 1 203.9] 280 I}
ly © 73 203.9] 30 2o}
H 373 A5
B, o4} 04 | 06 | 08 | 1.0 | 1.2
o 04| 06 | 08 | 1.0 | 1.2
TR
N 36 34 31 28 23 21
AAETE Z A 50kt AXE 4
YA Z
AASHE 25574 o9 HEos 4R 25 24 21 20 16 15

48

4 A824 2021



7% olFAFZ 38 7%
¥ 374 A% b
B, o]4} 04 | 06 | 08 | 1.0 | 1.2
o 04 | 06 | 08 | 1.0 | 1.2
FTAFZ
- — 1 3 6 9 14 15
AASTS 4 A S3vith X o
IR
AAETE 25374 o9 HE0 R HAT o 1 2 4 6 9 11
A48 53
403. ¢ [#3 F=)
1. Zsot AU stE9 2H7] HFF 71 0.95 %j 4 73 403.9 139 49 A$ C= o2 Gt
(1) 5ZAe19] S7to F3 404.9] s AEZS AXSFA] OFYE: M e 100
(2) 559 F7to| #3& 404.9] FP3= 2ERS *é‘lzf o
Lo o ) R R 62.5
7]5’]. ................................................................................................................................................ 30,\/ + 20
oHgk, 50.0 mlRtojoj A& ofy Ht}
D74 101.9] 78] T2
2. 5% é lo} YT 9 AEZ] Yu7t E3] Y42 ALol= #3& 403.9] 13 ¥ 28 #AsE As O
27y oS Ao 9%t Fe Foto: £t}
a\? b
(1*7) (1*7)
I 5%l A (m).
a 5% AAS £AFFYY] (m). oo, £FFF0] F5ZI Ha1zo g FHol A gg moE o=
002 sttt}
b o AERY YH (m)(3g 3.7.7 #X).
404. 2EZ]  [73 #=x)
2EZY 529 JHE A Ao AZole AEFY ZWAE 158E EFOR it} HTA FAR QS
of A9 Zo|7t FEA &S fol= SHLAES Z7HAZI(aY 3.7.8 FR)
“~ A
R I I O
N R
A — a
f
A-A &4
bl —lal— I a>f2, b>1.5(%
ZFEoZ o
% 3.7.7 a3 3.7.8 2ERT} 2539 FAAAA
Ag 9 A3 444 2021 49




38 ATz
7% o|FAFZ 39 7%

A5 A WAL, updw g Axelw

501. WA FA [73 F=]
1. 3447 Y Ee] AAEol7} B/16 v woje
7t 8 =0lY dof A4St o]FA 9 TH2AEHE GrETE &
=

1 Hf 918 oI5A9) GRS 1/ S 5o
A YES RAR D AW FAE FAAG @

=123 d2

t1+t2

dy © SAAAHRY AAEC] (m)
t, o AAEe] AAEA (mm)
t, © WARY AAFA (mm)
2. o] A A&ole FAUAT kst d 9 H7F 540 wHke] Afolle 73 501.9 139 4]
o3t grog 3t

oiN
Q
il
Kef
oo
1>
2

C'=ab

a : 203.9 139 40| wE
b Bfly 9 ol weh tgol EAISH: b, B ab,
B/ly; < 08¢ 4 : b,
08 < Blly <129 W : p% ab, & & 4
12 < B/l o : ab,
Ly © 73 203.9) 4] &t
by R b, B/l 3l weh & 3.7.5004 Fg gk bk A7 9§ b 2 HollA HoHs ol L1EE g
Zog it
a o OF Ao ;e

_ 138
24— 11.4f K

3754 F b % b

o)A} 0.4 0.6 0.8 1.0 1.2 1.4 1.6
B/,
ulgk 0.4 0.6 0.8 1.0 1.2 1.4 1.6 -
bo 5.5 4.9 4.1 2.8 2.0 - - -
by - - - 2.8 2.6 2.4 2.2 1.8
3. 0]FASTRR B F4 501.9] 139 t, 4 F CE o2 2719 4] F 2 Aoz gt

& :a(bo *56’0)
Gy :aa(bl _56’1)

a ¢ 203.9 199 F4e] mEr T, 0.8 vigololdE ohg,

b b R o : 28] A0 mEch

by R b B/, gl Wek B 376004 e @ ohh HTEY o o/E Bl AT @l 110
& Aoz gt

Ly © WA 20300 TEd

5 ¢ 203.9 239 F4ol men,

50 424 2021



U A o 39 7%

£376A b Db

o4} 0.4 0.6 0.8 1.0 1.2 1.4 1.6
B/l
ogk 0.4 0.6 0.8 1.0 1.2 1.4 1.6 -
by 3.1 2.5 18 1.0 0.5 - - -
b’ - - - 1.1 1.1 0.8 0.7 0.4

4. AARHERAZZE)S sto] AMEShe 39 WAR A= #3 5% 305.9 ol TEstoiof gt
5. 4utdor FPF WARY gr|ddL WA® |YEAol wixstA] ool dtrt.

505. AdAQge] FA  [#3 Fzx]
1 ol5A0] 8ol B9 WA 5T 9 W} 540 vl A9 R olFAe] AAwe] TAL 72 4%
304.9) 4] oJste] A A% 3 74 501.9) 19014 7k RHA o] YolA 501.9) 2] FHSHE A
S 0’2 gl ANT A F 2 A olgol sHojok aith. ik, 71 5019 139 A A2 48l ol a
£ e Al wed,

- 13.8
 24—15.0fzK

2.01F A&Tx9 AAqEY] FAE F3 4% 304.9] Ao w=t AR A% 73 501.9] 1314 #F45= AHA

Aol Ae1A 501.9] 330 F4% AF C5 AHgst] A A F 2 A oldolofof gt bt 3 501.9 1%

o A 4 AR U] o & THe o] e,

13.8

T U150/ ,K

A8 A ALAA BARY F2

801. Xll_Q_ [.‘ﬁl.x] z]—x]

L3 13 § 33544 Aeieh &2 39935 JA(dh A4S 33544 AAses A9d s=2f9a 29),
w2 B3 B3 % ¥ =2 5 ¥ A FBrE @XH 6& HHE oulste, 445 AEstA g A
9o} QbdE R3] fiste] shEf B0l BISE AAsks ALE AL

2.L°] 150meld}, G, 7F 0.7 oIkl AskegA 1/ VL o] 1.4 olgel Adte] A BRe] fzo distels
oheoll men ot AheldAl 5 34 ol Ak ShEg Sdshe AME 14 802. WA 804.9 S A8
& e
@O +=

AAAR BAR 2= 1% 803.9 4ol whEct. ot 43 803.9 33 o3t UASTS] FEAAE =
T o FYEAAE **xl stolof Fth. AAFEE B A% FPRAAL ASHe #Ese Adle &
& Zeh(collar plates)& B7gdto]of gt
@) AAg5E 4 A% %QEWHJ A
) BESAYA A5RES7E 0025 L o5kl Auke] MAELZ 9 9wt E2HEAR duAs 7L g A
ot A 01%01 oF Rtct.

Z = 053 Pal’> (cm®

I ARSEY 4 (m)
a 107741 (m) o, Qg FFEYA Ee AA $559 1Z0] 07741 oJstE wole 1 Az .

Ag 9 A7 2424 2021 !



38 ATz
7% o|FAFZ 39 7%

P &Y gYoR og Ao 9%t gL
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HE3-1 A Z4 2 AARAA 38 §E3-1
[ mede FAHA0RRE $M7129 Ag
D : Zrde|9 A3 (A 1 FD)
7104 AFe YHBe B39 Hd € HA FAzole Aot HA | F7]=ojof gt
[
- - } 1}
a9 1 zZzdd9 F7
©h sHE HoHdE A FEAA WP B
-2 HoAeoA 9] A7) (Ahe] 2AL Ageu] Haog A8ttt
() =42 A(sequential) FPF] A
471 () 9 (ehe] 24 <A WS AT By wAHOAME 8] gt a8y, &R
WYL IAYHE ARSIESE e BE AUk 7 P nA(HIS F H T FshdAo gt F3m
AESt Mo AAATE Aute] AR A Ex BYS B Ao ZFAAL St
Q) BEHSHIEHY BAYE
b A%ol mEHsHIE UolA AAZES Hotdeiete] BAE HA metstn HotA g Fuvt HeE 7
o] Ard FHARUE (M) 2 FeS A9 (FY 9 AMZEIE 22t 1843 §7 FA|stojoF gt
o B Mg 3 Foe G, 09 TS BAIStoloF it
B 471 AxEze 7 et $8(Tank 2 SHEA) Wi Z, 78 HotE, Trim ¥ S9498A4 9] AisbAazte}
7 7Hs3t 3 1 Page EE g Ho] B 5= QlE 2 Pagedl 71€T A, o159 7140 Higt B7|E 530 A
Stk T3, BEAHSHIE O] disiA AR Aldto] Sl AfollE 1 HAE FrIstoiof gt
() &7t A3%3, BLU
Oh 38 (DE (EHY (g) 820l F7}sto] E}—«l 874& urEst= BC-A £& BC-B AMHSIEA 2 33428bA o
A5, AgEed] #7574 BLUS T S Ao AEre] B2 16,000 ton/ho2 o, B4
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Aol BFAsHEo] uet 5918 AsteAe HEA 28 Wast Ak BHSRE 49, AR
SOLAS Ch.Vl, PLB, Reg. 7.3 0] A2 A3sis g7ERE 5o wobq A 4 ek
(W) BROIH H3E AR A, BPSE RET £ AL A SAE, WML, BF4YA A B

% HEA AR S Zoste], fFHE BEAHEY QFAE W] A% 270 HYstojof At FHA5H8
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5.3 BEHsHIH 71

CONDITION NO.11
NORMAL BALLAST CONDITION DEPARTURE

DISPLACEMENT T [138362
DRAFT AT C.F. m 10.52
FORE m 8.87
DRAFT AFT m 12.47
MEAN m 10.67
TRIM m 3.60
WG m -8.65
B m -5.50
F m -2.29
MTC t-m 2629.8
KM m 25.70
KG m 12.36
GM m 13.34
GG, m 0.44
GM m 12.90
PROPELLER IMMERSION(I/D) % 75.41
DETAIL OF DEADWEIGHT
CARGO OIL t 0
BALLAST WATER t 99445
FULL OIL t 3760
DIESEL OIL t
FRESH WATER t 500
CONSTANT t 322
OTHERS PROVISIONS t
DEADWEGHT TOTAL t 104027
LONGITUDINAL STRENGTH
MAX. BENDING MOMENT(AT FR 95) kN-m | 1,740,740
MIN. BENDING MOMENT (AT FR 79) kN-m |-3,553,630
MAX. SHEAR FORCE(AT FR 88) kN 138,330
MIN. SHEAR FORCE (AT FR 58) kN -78,570
STABILITY
GoZ MAX. m 7.84
ANGLE OF G,Z(MAX.) deg. 40.00
STATICAL STABILITY CURVE
12
10
£ 8
S 6
4
2
0 15 30 45 60 75 90
deg.

=
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38 AFFR
BE3-1 FpAAY 24 9 AAAA 39 HE3-1
WEIGHT CONDITIONS

CARGO OIL (BALLAST WATER)

TANK NOI1CT | NO2CT | NO3CT | NO4CT | NOSCT | NO1WT | NO2WT | NO3WT | NO5WT| NO6WT | NO7WT | NOSWT | SLOPT
WEIGHT (2) 0 0 0 0 0 0 0 | 20000 0 | 27284 | 14000 0 0
VOL/CAP (%) 0 0 0 0 0 0 0 74 0 98 53 0 0

BALLAST WATER FRESH WATER FUEL OIL
TANK FPT |NO4 WT| APT FWT |DRWT|DSWT(F) |DSWT(A)|FOT(P)| FOT(S)| FOST(P) | FOST(S)
WEIGHT () | 9919 | 27288 | 954 200 | 170 60 70 | 995 | 994 | 1091 680
VOL/CAP (%) 98 98 98 50 53 50 33 33 98 98
Fresh- Ballast J Cargo
Water Water m Qil
8 = —i—3= | 2 1
5 4 3 2 1 %
8 == == | 2 | 1
FR. NO.51 54 58 64 70 76 82 88 95 100
o
BENDING MOMENT & SHEARING
~ (STILLWATER) '
600 AELOWARLE M0 750000 K-y 30
ALLOWABLE

500 \( 25

400 20
£ () —T | N |
z 300 SHEAR FORCE 10 [

o

g -~ 5/ \ T =

S £ 200 5 3 2

o s w

E T~ / Y\ g

100 N 0 =

z / / \ \ S

w \ e

I S I

o NN/ / N §

o o

Z -10 N \'% N8 -

o - /AK E

& 2 10 ON.-

[+4] 0 = ~

™ TN BENDING MOMENT | @
-20 N -15 Ql
O — 2
g -20
_~<_ALLOwABLE
-30 —ALLOWABLE B.M.(5,200,000 KN-m) =26
-30

112




=
=

st
=

o]

]_

S
hul

[e]

S5 d=7t

gl gloiA

B
s

o

T

st

5

s

[e]
=

Q.
=1

S7F H=

5

ot o] Ho] 3

]_
& ol

R8s
(o)

2

o

3

tofof

5

RS

o

S|
%S|

=2
=

ALEA 1A o
o] ¥7kel 490 So] 1 BEo HA FEERH FgHE

st H=

o

735
s

[e]
=

3}

3t

5

&

A
o Z4zo] 584k ol

[e]

dudE 9 s

=2

=
o

-

[e)

BAY 44 2 AAAE

a1, ol
iy

5

__’L

1

ShEer =A

kA

5

A3
=

HEEH
=

Fp)
A=

38 ATz

H—-3'1

on
—
—
iy
)
£l &
%
i}
;O_
o7
o
TR
1
o|J
o/ O . —~
._ﬂﬁ — . Z‘.— X° o
— (% W =n o w n
K K !
G < " ST M
% o * 3 kS
= " ~ -
iy
o|
%
=
..mo
HE —
J— o
— S
2 g 3
mr\ n I~
B EK <
AERPN
g
T
T
£
7o o1
il
ks
X2
=




AA+z
38 553-1

AN B4 L AARY

(M
@

3

S B B0 A5ige Fol 5500 BAR B 32 A8stel 24 2 M, 9 FyE AR

Pas
7 294 M9 glol 2% 300 HAIG Mo 5184 olstol YA eIk ofdte] oW theow AWt
Tz 9L sk Wstolop .

7 2389 (DA 22 Foo gl 19 30] HASH: Fyo) 8% olste] YEAE Sk ofstelnl 1
A3t 48 & 9om W AL Aok WAslelof e,

F31808 29H 2edol A4AsHAATY 2ol A5y L WA A9 AXe] YLAT TG
o AREse Aol theow APsn ARt obd Aol sk WAstolok et
Foo) 3892 Uk ZAdo] ttol & 5o et £, 5 Ak

FE Aol wek 24 AA AsHEECIA S AAl Al oM AeS SHEAIRWE E FeF Aol
dojAH FH= A 9 71zo] Hie d¥e o= 2o

W o Lo HAd Ee IHoRHE 7t EY7AY AskEgol Hiet FEGASST wE AdE)x
(1000 ton)

SS LY HAd B FHORRE 7} 279 BY 9 Ao digt JEM(FEA el w2
)= (1000 ton)

=

XM, : L9 A B FHoaRE 7k YFA7A Y Askego] diet 23] JEFATETO T2 FIE
E)x (1000 ton-m)
SB LY AY Ee FHOIRE 7t AN Y 9 Aot ot 23] ARG (EE 2 FoeT
o W& FIRHAE)* (1000 ton-m)
7 2939 A4S 198 (Fy 2 343 SHIRUE (My & that Zo| sto] it

Fo=(55—2W) >9800  (kN)
Mg= (X M-SB) <9800  (kN-m)

oA My Fyo BBk 47 s8] 239 gov e 1y et

=

o
=)
rx

NN NN

o] IAE AL B 9 HolsHo] IE Mg (55 9 SIRHE (SB) &, &54E BaseZ Stof nlg A
Aot 4 1 mutthe] $#(longitudinal strength data)@ 3ok & 40 1 1&5E9] £H gt & #A
goh mebA, AAdelAe Akl e AdE 9 SRHERRS AME o 44 74 2839 FeF A

g

o (F) 4 343 SHILUE (M) & AR 5 i

Q) F4= A9 A

114

o] IAL ALZ X 37 AY7HAA APtz Aol Foh ool I &AE FEATT
Oh AulEs(DA) 9 EY
FAE AME stEe AEY ArjEs 2 EYS 4749 2o 7ttt ojff ALEHR e (D= gk
(1}) Base draft (DB) @ &2 (AD)
Au|ggo 7H 7Hke AujEsiot 22 ko] 245 Longitudinal strength datao] 7|43t Au]E4=2t
9] Zpolg &2 (AD)S ol 71dgtet.
(T} Weight &
o] &= Z4 8 Ak 1/10009 #2 71T
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RE3-1 HAAA FAA 2 AAAA 38 2E3-1
= w, &
o] &2 FALY & ]’FOEH 7bob= 7k 189 AEEs FAR A0E 35| Ratio(Z &9
of Z3et 39 HE)S FT AL 71T
() M F
o g2 7 139 AgEFo] wel Midship JHALHNES EASH AC2A W, xWWGY 3 7|4
#H Zw, 2 XM,

W,
Lo AY = Toto] met ZF S/ 0] 23Ee W, @ M, 9o F8E 77 7| deih
A ss 9 SB
e 9 Fopgo] i Ady 9 HIRHES HASH A02A thgi} o] Agitt.
(a) Base value, &2 9 Edo| & YA (CD € CT)
Base value draft® s}o] AR &4E HA|SlE= Longitudinal strength dataZFE ZF £33-9 Base
value(®9] &) 9 Zt £3AS(CD 4 CT)E 24zt tf-3ot= Naol &4 7| deh
(b) EAH(AD)] wE (@9 #)
Base drafte} AAVSE Y] Eate] weh £48E 3 ACRA FAAS (CD)O &3 (AD)YE Fdto] 3t

pal

o}

(0 EF] w2 *W@ﬂ)
Edo] A= Arole #8A5 (Ol EFF (m)& Fdto] 730

(d) &4 Base value ®, X}Oﬂ 0E s4F @ 9 EfY 0E SAY ©& 7Histel 424 89, SBo|
7143t

eh 2w d =M
Aepggol wE Ao 9 FARHEE BAIRE 2024 thg3 Zo] A3l
(a) =Wz
Wzt 839 AsTol Ut FH (ZW)22A olAS o] Holl FA 71YT
(b) ZME}
Zr £33 AsksFo] W2 Midship JARHE (ZM)E 2 SHHANAY FPRHE A gFog
= 202 TR = AL 7T

SW X (4 <ver)+XM,

@) A4F A9
o

Zt 2900 oA AsHEEY AAl Ao AdE(Fge EAISH, o Ao wet ARt
Fg=(SS—XW) %9800 (kN)

) Bers SEIRUE (M
7k 20 AolA AR AA A4S SHUELWES EASHH, thZ Ao met ALk

=(ZM-SB) %9800 (kN-m)
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3" ARz
=] 317] % % B
323-1 HAAAAY 24 2 AR 38 5231
AR
2 3 A4F Y ZHE (M) B AF(Fy) AR
O] CONDITION ITEM SHEARING FORCE (F) BENDING MOMENT (M)
AFT DRAFT (DA) : (m) BASE s . 7 . 3 ©
) ) - DRAFT_CORRECTION cD X A D D x A D
BASE DRAFT (DB) : (m) TRIM CORRECTION CT ( ) x_TRIM CT ( ) x_TRIM
DIFFERENCE(AD)=DA-DB : (m) g‘éfg@;&jﬁ LW. ) = - ©; (1;57‘28) I ;
/ V' x (-132.8) + 11
TRIM : (m) CALCULATED VALUE (SS-2W) x 9,800 I (ZM - SB) x 9.800 I
WEIGLIT LOAD ALLOWABLE VALUE ALLOWABLE SHEARING FORCE 110,000~-99.080 ALLOWABLE BENDING MOMENT | 2.790,000~-2,183.600
i D.W.ITEM RATIO . G MOMENT FR.99 Bast YALLE L L
1/1,000 (w,) DRAFT_CORRECTION D ( )X A D ) x A D
— . TRIM_CORRECTION CT TRIM /
1 FORE PEAK TANK 1.000 140.08 STOTANCY & L%, L & —x TN &
iR 99 W, =( ) z M, =( DEADWEIGHT B W SW x (-1098) + £ Mi ( ) W
. ) CALCULATED VALUE (SS-2W) x 9.800 | (XM - SB) x 9,800 |
i=1 i=1 FR.94 ALLOWABLE VALUE ALLOWABLE SHEARING FORCE | 129.000~-113.370 | ALLOWABLE BENDING MOMENT | 00~-3321300
BASE VALUE 0]
2 [ No 1COT. () [_Looo ] 12130 | DRAFT_CORRECTION D ( Jx A D CD ( Y x A D
3 | No.1COT. (P/S) | 1000 | 12020 | TRIM CORRECTION Cr( ) > TRIM Cr( ) > TRIM
T W, = ) T A = ( BUOYANCY & LW. £ S D+2+d SB
FR. 94 é DEADWEIGHT > W IW x (-79.8) + S Mi ( oW
i=1~3 i=1~3 FR.88 CALCULATED VALUE (SS-W) x 9,800 I (XM - SB) x 9.800 i
- . ALLOWABLE VALUE ALLOWABLE SHEARING FORCE 128,000~-112.030 | ALLOWABLE BENDING MOMENT 040,000~-4,449.800
4 | No. 200T. (O [ 0500 ] 94.80 | SR B
5 | No.2c0T. (P/9) | 1000 | 9463 | DRAFT_CORRECTION Cb( Tx A D Yx 2D
T = ) SRR TRIM_CORRECTION CT ( ) x_TRIM 5 ) x_TRIM
i = M; = BUOYANCY & L. a ) Ss ® SB
FR.
88 i= 1~5 i = 1~5 DEADWEIGHT > I W SW x (-49.8) + X Mi ( I W
— CALCULATED VALUE (S5-2W) x 9,800 (M - SB) x 9,800
6 No. 2C.O.T. Q) 0.500 64.80 FR.82 ALLOWABIE VALUE ALLOWABLE SHEARING FORCE 1 122,000~-112.720 | ALTOWABLE BENDING MOMENT, ] 6590.000~-4459.000
7 No. 3C.0.T. (P/9) 1.000 64.80 BASR VALUR o o]
- DRAFT_CORRECTION D ( ) x A D €D ( Y x A D
R 82 z W, =( ) z M, =( TRIM_CORRECTION CT ( ) X TRIM ® CT ( ) X TRIM
. P— P BUOYANCY & L. @ SS O+@+®
=17 i =1~7 DEADWEIGHT B W SW x (-198) + £ Mi (
8 No. 3W.B.T. (Q) 0.500 34.80 FR.76 CALCULATED VALUE (SS-2W) x 9.800 | (ZM - SB) x 9.800 |
9 No. 4C.O.T. (°/S) 1.000 34.80 Sk%?“\'f\?{é VALUE ALLOWABLE SHEARING FORCE | 113.000~-112.900 | ALLOWABLE BENDING MOMENT | 6.520,000~-4,159.000
7 D)
rw, =( ) X M, =( DRAFT_CORRECTION CD ( )x A D CD ( ) x A D
FR. 76 . ~ 1 TRIM_CORRECTION CT ( ) x_TRIM CT ( ) x_TRIM
i=1~ i=1~ BUOYANCY & L. a ) S ® SB
10 [ No 3WBT. (© [ 0500 ] 4.80 ‘ DEADWEIGHT > Wi W SW x (-10.2) + S Mi ( W
St — = —
11 [ No.5COT. (/9 [ 1000 ] 480 | FR-70 (,{fLL(%\li%x?aTLEED\:&EE AL(LSSW{FIQLEX sﬁ?i%m FORCE I 13500~-113.690 AL(L%N\IWABSLBE) BXE\?ljgl(I)\;)C, MOVENT I 5
S i ~ 1 MOME) 520.000~-4.459.000
W, =( ) > M, =( BASE VALUE 0] ©
FR. 70 ! DRAFT_CORRECTION Cb ( CD ( ) x A D
i=1~7 i=1~11 TRIM_CORRECTION CT ( CT( ) X TRIM
12 No. 4C.O.T. (C 5 -25. BUOYANCY & L.W. o} S oG] 5
o © 0.500 2? 20 FR.G4 DEADWEIGHT > W SW x (-40.2) + 2 Mi ( W
13 No. 6C.0.T. (P/S) 1.000 -25.19 : CALCULATED VALUE (55-ZW) x 9.800 I (XM - SB) x 9.800 I
) S W, = ( ) S M= ( Sk%?“\'f\?{é VALUE ALLOWABLE SHEARING FORCE | 102.000~-113.180 | ALLOWABLE BENDING MOMENT | 6.520,000~-4,159.000
FR. 6 ' ' . 0]
i=1~7 i=1~13 DRAFT_CORRECTION D ( )x A D CD ( ) x A D
- - TRIM_CORRECTION CT ( ) x_TRIM CT ( ) x_TRIM 6
14 No. 4CO.T. (C) 0.500 ~55.20 iR 58 BUOYANCY & LW. ArOrE) ss B SB
5 No. 7C.0.T. (P/S) 1.000 -55.07 D DEADWEIGHT > Wi P W x (-70.2) + T Mi ( W
T W= ( ) T = CALCULATED VALUE (S5-2W) x 9.800 I (M - SB) x 9,800 I
FR. 58 i AkLO\‘(’ABLE VALUE ALLOWABLE SHEARING FORCE 1 93.000~-112.030 | ALLOWABLE BENDING MOMENT 1 6.030.000~-4,422.200
i=1~7 i=1~15 BASE VALUE ) 6}
DRAFT CORRECTION CD ( ) x A D CD ( ) x A D
16 No. 5C.0.T. (C) 0.674 -80.17 TRIM_CORRECTION CT ( ) x TRIM ® CT ( ) x TRIM
17 No. 8C.0.T. (P/S) 1.000 -79. z BUOYANCY & LY. Lty S8 (LKD) SB
- 79 937 FR.54 DEADWEIGHT > Wi W IW x (-902) + I Mi ( W
R, 54 zw,=( ) X M, =( CALCULATED VALUE (SS-XW) x 9,800 I (M - SB) x 9,800 |
. i 17 i = 1~17 Sk%?“\'f\?{é VALUE ALLOWABLE SHEARING FORCE 1 100400~-111.370 | ALLOWABLE BENDING MOMENT 11.100.000~-3.358.000
D
18 | No.5COT. (O [ 0326 | -95.08 | DRAFT CORRECTION CD ( )x A D @ €D ( ) x A D
19 | SLOP TANK (/9) 1000 | 0474 | BUOY?;I&?J;%-LTJOA\ CT ( 7\) X TRIM st CT ( §‘> X TRIM :
o zw,=( ) XM, =( FR.52 DEADWEIGHT > Wi W ZW x (-1000) + £ Mi ( ) W
FR. 52 L o CALCULATED VALUE (SS-2W) x 9.800 | (XM - SB) x 9.800 |
i=1~7 i =1~19 ALLOWABLE VALUE ALLOWABLE SHEARING FORCE ] 102.000~-112370 | ALLOWABIE BENDING MOMENT ] 3.830.000~-3321300
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38 ATz

$E3-1 AAAPAY 4 2 AR 39 3831
¥ 4 LONGITUDINAL STRENGTH DATA (FOR BUOYANCY & LIGHT SHIP WEIGHT)
*** EACH VALUE SHOWS(ACTUAL VALUE/1,000) ***
BASE DRAFT 12.000 METER
SHEAR FORCE (UNIT MT) BENDING MOMENT (UNIT MT-M)
DRAFT TRIM DRAFT TRIM
CA;SSII%?g?N BAS]?S\;/;LUE CORRECTION CORRECTION BASé ;J/IA)LUE CORRECTION | CORRECTION
o (CD) (Ccm o (CD) (Cm)
FRAME (99) 2.876 0.401 -0.398 18.730 2.903 -3.078
FRAME (94) 11.902 1.4031 -1.298 181.011 23.039 -22.151
FRAME (88) 26.933 2.932 -2.545 760.620 87.944 -80.102
FRAME (82) 42272 4.471 -3.647 1798.719 198.979 -173.183
FRAME (76) 57.510 6.009 -4.594 3295.504 356.179 -297.098
FRAME (70) 72.780 7.548 -5.389 5249.910 559.546 -447.489
FRAME (64) 88.048 9.087 -6.029 7662.468 809.082 -619.135
FRAME (58) 102.735 10.638 -6.515 10528.060 1104.844 -807.690
FRAME (54) 110.924 11.599 -6.740 12667.050 1327.222 -940.344
FRAME (52) 114.087 12.026 -6.818 13770.015 1443.008 -1006.792
B 5 A% Fs A (F) AR
FR. 37 FR. 70 FR. 102 FR. 125 FR. 158 FR. 181 FR. 205
® s AdE (Fy
(kN)
239 NO. 6 No. 5 No. 4 No. 3 No. 2 No. 1
- Cargo Hold | Cargo Hold | Cargo Hold | Cargo Hold | Cargo Hold | Cargo Hold
@ | Fg—Fg kN)
No. 2 T No. 1T
Top Side Tank No. 4 Top Side Tank No. 3 Top Side Tank Siiie Tar?lf S;;e Tar?lf
® | TSTY &% (kN)
) 2HE C 0.5 0.5 0.5 0.5 1.0 1.0
® Fr (®@x@)
olFA o 2-&st=
3%
®
(ES’F*EQA*FT)
(@-6)
@ As C 0.305 0.264 0.264 0.250 0.264 0.302
A 27
AF, (®x®)
Aw AT Fey Fop | Feu | For | Foa | For | Feu | For | Fea | Fer | Feu Fep
©) (F_' j:]LF ) O+® | O-® | O+® | O-@ | O+® | ©-® | D+® |O-®| D+® | O-® | D+® | O-®
ca = L'ep
58 AT + | 30,200 25,500 26,300 27,600 27,600 25,200 29,300
(kN) - |-28,100 -25,200 -25,200 -27,600 -28,700 -28,500 |-30,400
2824 2021 117
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38 ATz
BE3-) AR B A 39 2E3-2

# 3 9= HY¥71&British Marine Technology)? 22Y 3 FANAN FL2d SHAY G419 100000 T2l
g o3 s

Hy/ T/ 15 | 25| 35 | 45 | 55 | 65 | 75 | 85 | 95 | 105 | 115 | 125 | 135 | 145 | 155 | 165 | 175 | 185 | SUM

05 00 | 00 | 13 | 1337 | 8656 |1186.0| 6342 | 1863 | 369 | 56 | 07 | 01 | 00 | 00 | 00 | 00 | 00 | 00 | 3050

15 00 | 00 | 00 | 293 | 986.0 |4976.0| 7738.0 | 5569.7 | 2375.7 | 703.5 | 1607 | 305 | 51 | 08 | 01 | 00 | 00 | 00 | 22575

25 00 | 00 | 00 | 22 | 1975 | 2158862300 | 7449.5 | 48604 | 2066.0 | 6445 | 160.2 | 337 | 63 | 11 | 02 | 00 | 00 | 23810

35 00 | 00 | 00 | 02 | 349 | 6955 |32265|5675.0|5099.1 | 2838.0 | 11141 | 3377 | 843 | 182 | 35 | 06 | 01 | 00 | 19128

45 00 | 00 | 00 | 00 | 60 | 1961 |13543 3288538575 |26855 (12752 | 455.1 | 130.9 | 319 | 69 | 13 | 02 | 00 | 13289

55 00 [ 00| 00 | 00 | 10 | 510 | 4984 | 16029 | 2372.7| 20083 | 11260 | 4636 | 1509 | 410 | 97 | 21 | 04 | 01 | 8328

6.5 00| 00| 00 | 00 | 02 | 126 | 1670 | 690.3 | 12579 | 1268.6| 8259 | 386.8 | 1408 | 422 | 109 | 25 | 05 | 01 | 4806

75 00 | 00| 00 | 00 | 00 | 30 | 521 | 270.1 | 5944 | 703.2 | 5249 | 2767 | 1117 | 367 | 102 | 25 | 06 | 01 | 2586

85 00 [ 00 ] 00 | 00 | 00 | 07 | 154 | 979 | 2559 | 3506 | 2969 | 1746 | 776 | 277 | 84 | 22 | 05 | 01 | 1309

95 00 | 00| 00 | 00 | 00 | 02 | 43 | 332 | 1019 | 1599 | 1522 | 992 | 483 | 187 | 61 | 17 | 04 | 01 | 626

105 [ 00 ] 00| 00| 00| 00| 00 | 12 | 107|379 | 675 | 7L7 | 515 | 273 | 14| 40 | 12 | 03 | 01 | 28

115 | 00 00| 00 | 00 | 00 | 00 | 03 | 33 | 133|266 | 314 | 247 | 142 | 64 | 24 | 07 | 02 | 01 | 124

125 00 [ 00 ] 00 | 00 | 00 | 00 | 0L | 10 | 44 | 99 | 128 | 110 | 68 | 33 | 13 | 04 | 01 | 00 51

135 | 0000 ] 00 | 00| 00 | 00 | 00 | 03 | 14 | 35| 50 | 46 | 31 | 16| 07 | 02 ] 01 | 00 fAl

145 00| 00] 00| 00| 00| 001 00| 01 | 04| 12| 18| 18| 13 1] 07 ] 03] 0L | 00 00 8

155 | 00 00] 00 | 00| 00 | 00| 00| 00| 0L | 04| 06|07 | 05] 03] 0l | 0l | 00/ 00 3

165 00 00 00 | 00| 00 | 0O | 00| 00 0O | O | 0271027027101} 0L |00 /| 007100 1

SUM 0] 0 1 165 | 2091 | 9280 | 19922 | 24879 | 20870 | 12898 | 6245 | 2479 | 837 | 247 | 66 | 16 3 1 | 100000

*

TR HY Bt A=Y A=Y F7U(T) 2 PN $7F & rd.

180 150 120 9 60 30 0 30 60 90 120 150 180
L

1% 150 120 90 60 30 [] 30 60 90 120 150 180

19 3 SdA% 99 F949
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S OP-B |
T {
{ : =
Procedure for
P I}'DSS—I'BEI pillar
s | | = sk =)
r__d___.—-*-..____\ ’/_____HB___\
{ - 3 ] rors
» | T
m{ BN B
..... S L AS— - . —
r { : l T
2] l\ Bl e i g iy —
Procedure for } } [spB | it - } | [5FA SPA y
L )
2] E/
3% 64 ASALHAPCTO)Y T o 19 65 AU e ENLT

206

(3) 23ud
A4 = Ass HErl sk, F
oA EZAA EA W BAA 7HZdo] ¥
Zto] HAA 9 wof| tjsto]) fFojo
wido] disto] 7Hgstoiof it
(4) BA=A g2 wd
OhH &34 14

BYE RgYslolol dot W Bmd U
, £ 74 dstel AEHOREG BAA Aolgl 2
dk TEk AoIAY B T, BAA B4 2 BAA BEe A

S5 AEYS U BAAY B9, FY FHE A BGA/ A stel THHE W ALY =
Fe A L 2= Ak ol AL, BAHT Faol dtol (D L 42F Fael steir @l w
o 57k AAZY HdS Bfstelol stn HFHAE WAEstelol Gt

(Wb B YAl BgwA gre e BEYe 74 138 15 8% 48 2320 WEt

(ch) A2 942 7k BgwA e e BEYe 73 138 15 8% 43 2330 Het
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3230 Ay3Edl B A3 3

i
1
u
<
[38]

a3 66 F2Z #d 9

©) HJge
A Aesfdel Aed HdH2 HF=Hrtole HEstolof . HokHo] g2 7 & 240 ofs) o
2 gl #dotA gt BS, ¥ BIYE(N/mm’)L g Ao g2,

471A,

A, A T 840 Wy

P, Do B 820 Y (N/mm?)
n 22 9g e fF asd &

(7) a9 2 71+
Hado] #H27|E2 74 1389 13 8% 44 2.9 et
8) 134
gAY =752 4 139 1% 8% 44 3.0 fEh
) Ao B ASQuw
FHog HH AW HFV|E2 19 672 FRoto] 74 138 18 8% 43 4.0 w20
(10) 2E=, d8 9 3ZAE}o]
AEZ, gy 9 32AE0|9 HIFZE 71ES F& 139 18 8% 48 5.0] w2}

Vertical
Force

shear |2 L T on
Furceﬂ e « | ij
o= o o]« E
g Hl Hv t;E mm;:{ Tﬁ“(muﬁyz)/l
I E f] |20 Hl 4
=) 1t = e
ﬂ e e ! ﬁ Longitudinal
ﬂ : [A]. Force
0 nu
I i}

(@) ® ﬁ © @ on

3% 67 $¥02 B Azdw

3. #4254

(1) @7
W, B4R, 13 AARA, 229, e, Azaste] @ wgAuel Ha5d 24o] e FES #4138 1
% 8% 54o] wed ot Ago] A4l A% 74 138 13 8% 54 £ 71 118 68 380N 6
2 A3 Bo] BESYWo R FBYES WY = Atk

@ «A5 48
BE #2359 PrAHE B 559 Zo| B4 olfAS AT & N4F 7122 solo Atk o, HFE 24
g o A4 BAFP HER g AS ol TAY 4 9tk L

}d_.‘_} ‘;‘l 74_4.1:&;‘_(} Xj‘-g-Z]’;q 2021 .
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i
1
u
<
w

$E 33 AATEY J2AEY} A2

1. QHRARR (2020

(1) o] #82 MAA+xY H2ALE Hriely] 93t AMC=2A, I9 13 Zo| Zto] IR AH(simplified
fatigue analysis method), 3H=% T2 a4 9 H(fatigue analysis method by hold analysis) @ Al 3 Z 3|
AvFH(fatigue analysis method by global analysis)& 283ttt

(2) 4 139 4 149 A§ ek oid 24 Z9 #8S mEn, 1 99 Adbof gistois T, 37 2 +x24
BdZ 1ot £ Mol Z8sithy BdEEs AL fEFEE AESIoF gtk

(3) 4719 FEsiAE] oste] HEH AUk ofefo] Bt s REg st (PHEE (h7HA Y AGRSE
Fojgitt,

INA] - EHHAYS sl
(WW1 - AA A99] &9
(b 7to] mZsjHHH . SeaTrust(FSA1INA(or WW)I)
(b 3= dZa4E ¢ SeaTrust(FSA2[INA(or WW)])
() A Dz SeaTrust(FSA3INA(or WW)I)
o, SeaTrust(FSA2) T+ SeaTrust(FSA3)E HoJA] SeaTrust(FSA1)°] <=3=]ojof Tirt,

4 ABAY 87o] AL A 4 139 2 148 HE& e 259, T 99 Adto] tistol= 209 It}
= AA H& 9o dste 7 AET £ deH A7 )39 HAFHDY [XXyearslE F7ketth (9
SeaTrust(FSA1[WW, 30 years]))

(5) B4 B9 Au, A2 AF9 Aur 9 Boh FYUst g2 3re] grivt aEE Ad 49 dA f2adn
Holl wetA HEREE FAEStof At o7|A WA mEsAcs AHMET n 2 (spectral fatigue
analysis method) & g4 (transfer function method)& A& 4= Ut

6) 4719 F3oE Eoty £ Ago] ottt Aste Aol o A st ofysty thE WHOR 1

2Jee 4T 4 Ut

=11
0
0x
jas)

E

=]
A
kA
s

le—]

B
0
0z
uil

0o
Iy
(B
i
o
i

SNMZ >l< Rain flow ==&

Bl SE =T

&M ul=elA
(FSA3)

(FSA1) | (FSA2)
H 1

19 1 f=2514 Iy

Z(nominal stress), {52 (hot spot stress) ¥ x=X]-2FH(notch
stress) 5°] oW, o7|H= FZS2HH (hot spot stress approach) ¥ ZA T 329 (edge stress)= 23t
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o{x
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I,
filo
X,
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N
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o
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1%
=
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1%
X,
ol
h)
&
i
H
ol
e
-
ol
Y
T
Jo
ot
Fo
b
1122
fijo
S
ob
ol
&9
-
BN
:Oé
%
fijo

ﬁ%ﬂﬁ‘iﬁﬂi 7&%
FFol e AEZ
) =234
SHFxM 3HAFH(hot spot region)E FHEF Lol Hzgdo] TAHE HA
9 F8< ixl%ﬁﬂi g ofRict.
Y Eﬂiﬂ%ﬂﬂ

W,
Io
= r3£
» St
by
ofo
o
ol
o
rl
_)rl_:
10,
olo
{8,
=
i
fr
>
o
y
o
ok
ko
>
1o
u
N
1o
oN
el
=2
=)
B

S olo
r.\; J
ox, Ml

A slofof et

mlm
rulj
oII
ok
=
o
)
h)
=
o

% $HALYS A8l %aw.% Saystolof B,
3. 24 Y}

stk e SNE J4 5 IR0 gt S
@ 44 SN AE
Oh AATES N2AES B dste] A8sHe SN AEE 19 20] gan, §H%eE D HE, BEA)

Eﬁﬂloﬂ— AEE 283, B9 BAMEE ArHgrinding) & F9ol= B AXE 48 ﬁit‘r.

W &% B35, dutans AQsta Aidd vzl /1470 « AR & 49l st 84 E
%9 04“}49#* a2ste] dAmzeg7iA 2y AdE G + At (%%‘QTE} T2 I EF <
ARE Aot YT A 3R, T 9wyl AR T 9 AAY R E %‘3& )&, FAo] fle
ZA00A AL o A vt B Horgo] HFHA A AEd fAEe Aot 13 £ At
AvtAl g2 st= 4F, dv ¥, 21 2244, 2S84 ““* LR R R o B L 1% i F4 387E
& Zdshs U EE JAWEES g =Hol Asteof . duke 3 fLE(rotary burn)Z
TP Ae A, BEF AgS AAStES o BH WA AlQsta, vkt fath #4ES i
< 7HAoF et
AvpAEls &4 EfOlA, e 7 ddA(undercut)®] AW o A% 0.5 mm7hA] HEH Qtoz 5}

L ojnEe 9Bwe Qojof gtk Pold E(groove) Aol HATOR fAHolok stul, A

WHOZ A | mm o T, ol F9olE Asolt 2mmet F F TAY 7% F 4 GE &
eto A oh ek Ank 388 7o WA F85| Axstolof et

(th 47 SN HEE 3715 SN A9 Haglold 2o EZUAE A% A, = 97.6%0) A2HEL 2
HEZ 330 Haibach GE Tejstel N=107014 718715 4% (2™ 2 %) 2020

log N=log K, —mlogAo

log K, =log K, —2logé

K B 19] Fol3 WF s-N Awo] g 45
K E 19 %som A7 SN 41501] SRV

01?3 A S-N HEOﬂ - F7] N=1070149] S
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)
Hu
s
W
o

X1 712 S-N A& A= 2020)
@ 37 % &3

BEHA A3 ¢
K 2
) (N/mm?)
A= m K, p
Ao, 2x10
K| logwky ogd 1074012 | Aol2
2.343E15 | 153697 | 4.0 0.1821 1.013E15 100.2 149.9
C 1.082E14 | 14.0342 | 3.5 0.2041 4.227E13 78.2 123.9
3.988E12 | 12.6007 | 3.0 0.2095 1.519E12 53.4 91.3
b #4 &3
Ax K, m 2x10° Atol 2o AASHHY, N/mm?
5.05E14 4.0 126.1
2.12E13 35 101.6
7.60E11 3.0 72.4
1000 - e
1 — - Bcurve [
§~ =T — ===-Ccurve E
,:g M ‘~-r,-\:::~:_:;; = ——D curve [
£ 10 T~ "]~ =
= ———
3 T
1
1.E+04 1.E+05 1.E+06 1.E+07 1.E+08
Number of cycles to failure, N
(37 & &4
1000
e
;g R -?~'.'_--:~ T
§ 100 B S S S =
&; 10 — -+ Bcorr curve
g ====Ccorr curve
—— Dcorr curve
1 LT
1.E+04 1.E4+05 1.E+06 1.E+07 1.E+08

Number of cycles to failure, N

(b) B4] 84
¥ 2 AA S-N A& (2020)
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AA Tz
3-3 AAIF2e Y27}Eg7t A3 39 §53-3

o O
j}m e

(3) £Aa3 2020)
a3 29] yehd vie} o] Hy4 gAoA el Zo] Ffo] LEHE
e 37159 S-N A=A $£HE 1/22 #F4aste] A&, o] 7
A g,

H A
-
(o]
-

7 B0 detel BEHA e B
T 5

H R
HEE 107 AolZel4] 712718 573

log N = log K, —mlogAo

N SEHY Acg B 4 gdo o2& i Alo]F &

K, B 1 (b)olA Fo17 44 S-N /:jioﬂ TAH A
I8y By g3 RS BA7F B4 ot fasHA ESH 39 AL dAsLEY vk 37159 S-N A
TE 851, tofle §412 13t S-N AxE FHEE 4 ik o] A4 AL HAE/E 23t A
2 435

(4) H#-S8 AT (mean stress effect)
Oh HEEY f2AES A6k A 01]/*1 AANEEE HE2SYS TAATe 9 B389 FFo] S-N Ak
ot Al ol2fgt S-N ALE FHEFEH7I| AHESte Ffole HERE &
= B39 %= 1T 5 ok
(W) B4y 9F2 18T s 42 4 129 §5 C 1.4.5.119] g3t
(5) FA & (thickness effect)
Oh A9 285 FAFAC dFS Teth 54T FHHA Aol FAHY FAZE SFl wEbA
AZRY FE}Es FAAUT HERW'EE BYs o] 9T AT w FA E FAC 27 Sl
TS &3 ES9 7|5ty FAfol oste] St 72l HA S-N AxEs & FA7 22 mmE 2%
S}A] P 9ol A8ttt
) & FAY FFE 12T SEHYY 42 4 139 15 9% 34 3.39] 3ttt
6) AE a3 Material effect) (2020)
%@% okA] 932 HA A{He] A9 HA FLE vhdsty] fste] 3 139 9% 339 3.1.39] wEh SR
£ 45t ERERE 3T 5+ AUk
7 ﬂi-’r\-%] A4k
NZ2EATE D= AY FFEAHE A Miner-Palmgren ruled 2-85k0] Al AA4o] L(years)olgt o}
W, 02492 L/D (years)7t Hrh.
4. 7to] H =AY
SYASATl gt 7to] HEHAYHE FEAA GR Y HEZEE BFristy] 9ot AERth AEste o
AAEd et SRot5o 8 AATPstss ARG TIRHES} SPoFEARHES 126t < T
S5 TSttt o7|A wEshes sES 23 &E 107! ol ARt Folth
(1) =244 sk&
O AA s=Ecks
(a) &34 HFgdsts
4] DEFIRHEE o2 Ao TEr

A a
—‘Eé’é

r

M, (+) = 0.19/C,C,L*BG, (kN-m)

M, (=) =—011fC,C, L*B(C,+0.7)  (kN-m)

[ EE 100 02RE 10 029 HIARRA the Ao wEct

=05

€ Weibull FHASE ©2 (hel mec,
G, WIASEA 0.6 A FoI 0692 Wt

G ARASEA 4 3% 201.9 & 3.3.10] ©EH.
C, : Auro] Zo] ugko] wE HuASEA F3 34 201.9 E 3.3.10] B2}
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38 ATz

$23-3 AR72Y 42y} 43 38 2233
b) 5% HFEIHE
57 SggARiEts the Ao ned.

M,;=0.18fC,CuL*d(C,+0.7)  (kN-m)

£t @ol wes
G G @l B
Cy: AR 78 4% 205.0] W
(b =2 esis
(2) %% Thgere)
HZo] 2§ WYL thg Ao] et

(i) A A%

pr= pr[(l(l — ai) (kN/m?)

P pr[(l(l - %h) (N/md)

Ph=0095L+34.0  (kN/m?)
K, AFEA 2o mEnt, ok, 7ol tistols B0 wE

95 04 L 7t
APE RE SH 1. 5
5.5(0.85 — C,)

FPE A 7492
H o 1_q2

AezA ool wEn. ot gkl distels B wEt

FYH 04 L #3105
APE X¥ i 9 Fpx HE AR : 1.0
a, e (bl =&t
h : EFA0R HE 1ol YAAAY FAAY (m).
G, - BFEAFEA 7t 0858 9& A%ole 0.85& gt
(b) =5 dFLdHH(wave pressure range)
=5 4Fg4EH Y P = o2 2ol ARt (Y 3 3

(N¢
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38 ATz
B2 3-3 AR H2Feyrt A 39 HE3-3

h
b =i 1= L] g

w

(i) EFACRE FE py . ARIS 2A
Koh )
ps =10h + phK, 1= —=|  &N/m?)

(111) pd,max —8]"]'?“0’] ‘]'?_ZH

Pa = 2%&(17@) (kN/m?

d
a, } BFHOR FE Hrh YAyt AT AL AL mBA the Ao mhEeh
. - 1
v 10
24

AA3E E BP5o] oo AA] R AEHE FAF(p)L TS A F 2 FoE ot
pi = 2fp(?avhs (kN/mZ)

p; = 2fp.alyl  (kN/m?)

F O @el wed.
po ¢ WA AFUERA, B50] A9 10252 Tt
by BAYY AA nHCRRE It XA AFAY (m)
y, - HAWY HAY AFEH FALERRE 1= JAAAY FHAY (m)
a, % a0 FH D FREF ASERA B B (el 2,
(b) Aute] 250 o3t FHd
(i) 45tes s
A0 s 2500 G HAEE B8 Al o Aoz

O

ol

3ttt

| 361
a, = 2\/; + — +0.49 (m/secz)

VvV AA &£Z (knots)
(i) +92% 7I&=
KA Q] 3 50 93t & o Ao Qg Aoz 3t

178
a,= = +0.36 (m/sec?

(i) F520] o5t &
AR olo] YoIA] FEL] O AEEE ke Ao oJF Aoz Tt

=

» 9 ZA3E FL4 2021
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BE3-3 AR w27eg7t 2H 3

e
4o
i
<
w

gAY 2=Q0] AZxog e Ao o5t 7t

6 = LL@H) 022  (rad)

Ty » AA 589 F7I=2 tha Aol A3t g

L
T, =1.86 4/ " (sec)

l, © 599 AWFHORRE YI/AAAE FA Aeimeld, o] A FFLY HHFA
o APERE 045 9N GHOIA §T AW (D/4+d/2) B D2 F %L g9 Hol
of A AoE T 4 Utk

(i) BERY o3 M=

AAY Q99 QXA FERA A% ASEE g Ao o

=

Aog @

2
a®:¢X(2T—7r) x1, (m/sec?)

[}

6 A HEa0 Aoz e 4o o3t 3

6 = kC.f, JOIBL — 00057,  (rad)

o
n
ruE
>
Y
e
EQ
l‘l!"
>,
T
=

0.8 : ‘E‘J_Xl 7‘01 °‘—t— Aukere 21 B35 7k At 23
C, =082 : A=A ¢

= 0.96 : 7]&t At

fo o o Aol o ghog gt ol Grb 045 TRk

RS

o
oM,

2L CZE 0458, 0.7 oA 4
LoEe GE 072 314, B/d7} 2.4 mHkl Aol B/dE 2.4%, 3.5 oAl ALo=
B/dE 3.58 3t}

fo=086+2.72C,— (B/d) % (0.11+0.34C,)

T, . AA F5L89 F7|2 thg 4o gt oz it gk, 7,7 6.0 Ul Ffole 6.002
20. 001 A AfollE 20.002 g},

& Aol 3t o g gt tgt, B/d7t 2.4 wRel Bole B/dE 24%, 3.5 ol
A9ole B/dE 358 .

C, =0.373—0.023(B/d)—0.043(L/100)

GM, : Ag%d ATE TS 3 WeiE SolmaA do] FolAA ok BLol: the

=1
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39 AfLz
HE53-3 AA1z9 J23eg7t A% 38 1533
0.07B : 7|e} Ayt
0.128 : GYAH §2A, AASEA 9D AstERA9 o]FHA fRAM9 AL
0.258 : BPFAA 279 AHsEA AL
0.338 : ZFAA 249 o|FAAGZAY AL
l, - 8589 IJHFHORNEH ¥

u
~
)
o
|

o
U ofN
az
N
N
10
s
L
2
o,
=
o,
oM,
o
ofot
offt
fo
1o
ol
2]
ofy
>,

o APEEH 045 A9 dHold §
ol YA Ao T 4 Uek
(v) A% S8(yawing)ol 9 714
AA 9 A9 YA oA M 520l 9t 7tE ks o Ao o3t Ao & it

6.95
a, = (T70.017) l, (m/sec?)

+ §29 aFPoRRE YA/AANE FUAAY Aol IJHFHL A @
& oo

ot

w2

) 2% 7%
D 2T FANEE

a,= \Ja+al +a;.  (m/sec?)

a, : (ol T2t}

0, BERO A FAASERA G Ao T Ao Bk

£
ol
ot
fo
2,
1o
=
4
)
_}l_‘
I
H
ftl
>
K
blo
>
2,
()
o,
o)
lo
ftl
o
a

2 2
Ay, = 9(%) l9:1; (m/seCZ)

0 9D 7, (i) W2t
ly, - 5589 AHFACZRY HI/AqHSE FHAAY Lol HAZ(m)olH, 3|HFA
2 (i) 45 4 Arh

FHEE

a = \a,+a,,+a, (m/sec?)

a,  (ii)ell ek,
0, © BERC T SHASERA TS Ao ot Aoz et

@ =

L&
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BE3-3 AR w27eg7t 2H

38 553-3
o R T, : ()l et
ly, + 8589 JAFHezRE FI/AA ke FHUAY FAAZ(m)olH, -T2 (ii)ol

£ 5 ot
0, t ASER0] AT FHALERA The Ao] 97 Ao Ft

pal

6.95
ay, = (TfO.ON) ly. (m/sec?)

l, » Ae589 sAFAozRE Ha/RAE S 9] Lol +HAL(m)olH, IHF
A2 (i) TE & Atk

HO (vertical wave bending stress range)x= 185l= Y|4 TS Alof| wEch
27t FEE AR e 3¢

(i) 22st= ¢

ACp = M, () ;D 24, ZZ): z\; x10°  (N/mm?)
(ii) 1&st= AA7E $8F ol A= 4

ATy = ) ;B ) ZMZA; Z 10" (N/mm?)

7, 930t ZEzime) 44 FeEAS m)
Zy : 9% st AA0) AR oA (cm)

: L AAERE sk Q79 AR (m)
| AAREE FAEAA AL (m)

(b) &% T %@%a‘ﬂﬁ(honzontal wave bending stress range)= IEoh= A[oA thS Ao wEct

2 M,
= I %108 2
nom, H ZH B/2 0 (N/mm )

Ao

Zy » AA B4 AT A w9 AA FEEAS (cm?)
y AR SAACNA dEsks AAAAY AR (m)

(0 AA HF=d-sHHe
AR BFFREGES (A0, )E T2 & FIA & AoR Wt
Agnom,g = 05 AUnom,V + Aanom,H (N/mmZ)

Agnomvg = AUnom,V (N/mmz)

Ao,

nom,l ~ \/AU + AO' + 2/){ AO‘ AO’
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218

_ pd5l2 3 2
Ao, = (1+C,) 127, x10*  (N/mm?)

Ao, @ AABHE E= P4 (ballast water)o]l 7t FHFHOR b Aof o3t}

p; SI?
12Z;

Ao, = (1+C) x 10> (N/mm?)

Py TS WN/mIE (DE () (b)) ThE

p o AAEE B HY4o] o 3 (N/m)CE () () (e we,
S L ERAY 1E (m)

| ERAWAS 3 (m)

2, FRAA WAGNAL dEAS (cm))

G FRAA guel vt 4o OF 8AZA ASRA e Ao et

G, =168(0.38 +A,/A,)(e* +028¢)

_b
e = bf
A, EAe 99F (cm?)
A, 9B 2 (cm?)
b IR AAERY FAHAA AE FAAAY AL (cm) (A 4 X))
by @ FEGA WA Z(cm) (I¥ 4 FX)
by
-0
| w3
g
a9 4 b9,
(h) Aol o3t 2484
(a) Aotz FEAA7E A 134 3L F5-3H Adbolle AT A= ERAHA /\}OH g
9174 Teisiolo} Uek. Aeasicl Sl FAEY Ao, & WHde FUSA0RA the Aol et
40, = 65 10 (8 /mm?)

(o9
oﬂ

P4 ERAHA Aol] A (mm).

I FEZA %%1 223 BRHE (cm).

E AR SEASEA A 4L 2.06 x 10°(N/mmHLg 3t}
Z, R SEAS (cmd).

0
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38 ATz
BE3-3 AR w27eg7t 2H 3

a8y ¥ A5 ol ZHAA 7L Gvst Bl (soft toe bracket)o.2 3ZF

34 5
ol o5k %%1%@1% 1A Yol =t}
= 73 128 25 C 1.4.4.110] ot Fglo] o 3HSHS AL & Atk

=
o

(b) OlFHZTFEA B9

(3) S8 AEA S (stress concentration factor)
b 848 AsE 158840, )T 3HEEH(Ao,,,)S HIE HYotH, TEAAL} ERAMANEE JAE) B
682 1 29 SYANEAS K, 2 K E ol&sto thgat Zo] AL 4

A Aol fgt J58Y2
ATt

Aalzf)t,g = [(s,g Ao—nom,g

AU’L()f,l = [(s,l AUWL(}rIL,Z

K., F350l oAt e84 As
K, : Bokgol ot SHASAT
Ao (2)1 D (©°l wen

IL()IVL N}

T nom,i

(W) SEGA G79 Aol o3t SHPSAT= Boksol 9

AEAA 2021 219




38 ATz
85 3-3 AAz9 f27r9gst 34 39 B&3-3
B 2 SEHAFAF
iked AAF A V0 A BH
[(S,g [(s,l [(S,g [(s,l
S 1.28, 1.40, 1.28,
d < 15091 A% d <1509 AL d < 15091 A%
1.36, 1.50, 1.36,
1 150 < d < 250 150 < d < 250 150 < d < 250 1.60
SIRKS A AL A AL
1.45, 1.60, 1.45,
d> 25091 AL d> 25091 A% d> 25001 AL
~— 1.28, 1.40, 1.14,
d <1509 3<% d <1509 B¢ d <1509 B>
; 1.36, 1.50, 1.24,
20 ‘ 150 < d < 250 150 < d < 250 150 < d < 250 1.27
Al Cs SIRKS A AL A AL
) H ( 1.45, 1.60, 1.34,
— d> 2509 AL d> 2509 AL d> 25091 AL
3 1.28 1.34 1.52 1.67
4 J 1.28 1.34 1.34 1.34
Ar,/ G
T/
5 I 1.28 1.34 128 1.34
- ,,AL{,,,L:LE,JE
) H (
220 €D A3 9 AAFE AEAH 2021



HE3-3 ATz f27rgst A4 39 B&3-3
X 2 $EAFA+AS)
k-2 AAF4 6 A% BH
[(s,g [(s,l [(s,g [(s,l
6 1.52 1.67 1.34 1.34
7 1.52 1.67 1.52 1.67
8 1.52 1.67 1.52 1.67
9 1.52 1.67 1.28 1.34
10 1.52 1.67 1.52 1.67
11 ) 1.28 1.34 1.52 1.67
N
) |
!\/
|
12 | 1.52 1.67 1.28 134
13 1.52 1.67 1.52 1.67
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389 753-3

¥23-3 QA2 N2PuRAt Ay

) (2018)

SO

A4

~ ~H o~
@ o0 O & ) P
R ) oan P
S - = - = - - © 9
— " "
— — —
-
R
[aa)]
| ~H [\l
o on (Vg S A oA
K . \ xR R} 0 [\
— — 3 :
— —
~ D~ o~
# o 5 e
S © 2 2 M o) o) & &
- J )
— — —
-
KR
<<
> [N} [\l
s X Q[ [N} (o] (o]
. . Q[ (o]
B - - — = = = i 3
— — — - N
— —
=)
g
I
B
but
B!
__O._
~H wn
M = 5 9 = G 2 2
— Q b
N

T3 F8AF 2021

il

!

222



HE3-3 AF+z9 H23=37 AR 33 H23-3

X 2 $EZFATAS) 018
k-2 AAF4 6 A% BA
K, K, K, K,
5,9 S, $,g S,
22 1.28 1.34 1.34 1.34
23 1.28 1.34 1.28 1.34
24 1.28 1.34 1.52 1.67
T 1.28, 1.40, 1.14, 1.25,
d < 1509 A% d < 1509 A% d <1509 A% d < 1509 A%
1.36, 1.50, 1.24, 1.36,
250 il 150 < d < 250 150 < d < 250 150 < d <250 | 150 <d < 25091
8 9 B¢ 3 A S 3
( 1.45, 1.60, 1.34, 1.47,
— d> 250091 A% d> 250091 A< d> 2509 A& d> 2509 AL
26 | 1.28 1.34 1.34 1.47
) Ar/ (B
\— ———————————— =
N [
27 1.52 1.67 1.34 1.47
28 1.52 1.67 1.34 1.47
29 1.28 1.34 1.34 1.47
)¢
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38 ATz
85 3-3 AAz9 f27r9gst 34 39 B&3-3
X 2 SYHFFAFAS) 018

k-3 AAF A V0 Ad BH

[(S,g [(s,l [(S,g [(s,l

30 1.28 1.34 1.34 1.47

319 1.13 1.20 1.13 1.20

32

@656 1.13 1.14 N/A N/A

(1)

O B8 7o, d (mm)= ABHEY FA Qo] TEAA WA o] &HE BAE| Zo|z Holdir}

@ 2R A7} Wipoln 9B HAA/BIF0] B BAA &4 AL 1Y SYAFASL 1122 Fstojor g
o} o]AL2 JE HAA/BEHAY FAZ BF FAQ 0.74F H= Aol & o] F2 AR S 9
ot B BHAA/BEF Atol] HA0] 8 mm W] AL HIH FRHFHE Ee B2l 1F0] 8 mm

u| el FA)o Az &8st

O #AH d4/RAES 7M1 A4, 139 18 9% 44 [5.2.3] =

@ v AR FFEHAY FRAA SWHA AZHA L ALY AL WE 31 D 322 Fxich 139 17
9% 44 [5.2.4] F=.

O Ze7 gAY W/EL gusto] Z:Ao] LHR L WF 329 AZ FA AL &F B0 AEglo] of
19| SHAFA ST A_E ojof it

© mgzgst AF AL B gBel FEMLT £ 2w Aol X3t}

(4) 23 289 (Combined stress range)
Oh f24EE A st AHdsts 23EEL IFSEHoEA )9 FASY (3)9 SHAFTATE Fot
o A4g £ Qltk. 23 g8 10 ‘oA ALt 2 WAL ggElE, AAFAAT, AdHEY o 9%t
SEHYY 2Fo2A thF Ao wE.

Aahot,g +0.6 (Aglzot,l + Aahot,r)
AUO B fEX maX{O‘GAJhot,g + AU}L(}t,Z + AJIL()t,r'

e A 2 FEo| OE 2AATE th2o] TE
fp=10 @ BAAF ol H71Hoz 23
fr=038 : A7) 0|99 AL

224
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38 ATz

$833 AA729 N2PEgs A7 38 2233

(W) AAFzEA] et ] AVERLL Weibull BxZo] 9sta] Uehd 4 glon, Weibull FAAS
(Shape parameter)= AF, FREA X, iFEE Soll =t oh2oh Iy SRR et Weibull
BAAST &= v Zo] Ad doj9 o= yErd 4 Qioh

L — 100

£= 11 =035 ——

.

D=3y

n, @ 2% WA AVIRENA @ HA SHHY 55 AolE 4

N A SEHESNA ez ] £ Aol .
A71A Sl F71EE7 Weibull F2o GEawtd F71800M9] w4 M2&YE D, & o= Aol o
=

N, Aoy ( m)
Dy = ————— iy ¢ I|1+—
air [(2 (lnM))m/g 1254 £
K 0371 % 830 diF & 1 (@014 FolX 44 s-N Ak &=

& @ Weibull ‘;’6‘% A5
I 94 Zulgks: (complete gamma function)24 thg Ao whEch

Ir(z)= / et dt
0
~v o BEYA Zukgd(incomplete gamma function)Z2A oS Ao wEt

~(z,2) :f ¥ e tdt
0

pr o S-N AES QM) WekE dshe Az o2 .

bleaeteopen)
e ]

Ao, N=107o4 B71% S-NHES Lol et

225
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IRE B
33 AATEY NEHEHE A 3 5233

w
S 5L

o

268 %10
Ny = 4log L Y
(W) 742 vEdt Ao digt sz2ed D, & o2 2ol ARt
N, Adgg m
D, = — ria +-—-)
K, (InnN,)™/¢ §

K, : 74 @] it 1 (b)olA Foix HA S-N A& =

2E By 93 WRe) A A0 dste] fEskA BBEl Ik Aol e 2o RA Wi
4% DE A

D = 05D, + 05D,

(th) sERACE WAL BISAY HHE TSk AlE 2 ey AdN dgEss 48
S Aol et W2EAE Dy @ Dy AR tebd] § H2E4EE e A3 2o,

D = pyDpu+ PisDpaiast

pr D opp - WASH 9 BFLAR Aol e LPHEEA EWEF] FOo|RAA] oYyt FLo= 2zt
0.52 3t} ot 99 Ago] dasity wgts= 39 HopA A net &S
Jote] HERE B 3T 4 itk ofdfie tRAQ ATl HEk dRkERl LS
YER A et
- ASPEA RHAEEH R F4) - v 0.5 / B3SEA 0.5
- ARk A 0.5 / B35 A4 0.5
- 52k 29bA w07 / B35 AR 0.3
MEREA9 9o vHAE S 1HSH AH|SY] HE&Z
Yottty 7Hgdt. B AR AEe A A ”3
%*(Normal Ballast)= 27} 0.3 € 022 gttt &4 @
EZEH7I)A ol AlQsta B4 B4 AX 24t
6) JEZE=H7} 3R

Iy

I"N

J[m

2 EW5] FO|R A ofgt AL
Oé %(Heavy Ballast) ¥ E4 B3
& A 27o] gle Ffole =

Eiﬁiﬂr. (2020)

rlr ol}_‘.

oE,

_,d
E

ol mzsfAo] JsjA M2Freg Frrstoiop & Al Y Wl AXT EE FEAARA HERS
= 3% 2o 3% U S F9d 9 A9 /5 A A o] fisjd 2deE B7kst
of et what, 98] Agol dasity AAste Beole 1 oY dHdk M2dE B 27 & Atk
3 Iy 3
-9

1 AA 9 WA SEZAY} 58 Ee Z49Re] d2%

2 AZ g WS SRR} ERANA Be PAH ADR

3 ST 29} ERAHA BE P AFR

5. 3} 12 a|Aud
e84 S o3t M2 AL ohe GA
4 EfolM AEEEs Atets Biolt ME6H
andd IA HeHd
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38 ATz
BE3-3 AR w27eg7t 2H 3

e
o
i
<
w

OEEEEIEE
Oh AAFYAE
(@) % 35FFYRAE
AT 2 A4 Al A g Agtelof Tt
(b) 58 FFYZAE
43 ()Z (D) (@] G2
(Wb 2% SsE
Azo] A8 WY LR ALUY WE FRYUCR U 4 gom, 5] A48T Wl kel Ao
ofshe}.

gL o : p, =p,, +p,y (KN/m’)
oA o : p, =p,, —p, (kN/m*) Theh, p, = 0ET} FAof i},

Des =Pgh
ped = pT

 djse] BlEFoR 1.0258 Bt
hoprt 4% (T WD B2
(th 22 Y
4 meo] AREL Ui S5 4 59 U4 SR o shEd BFS 59 A o3t HEow Ui
& otk stEgold WYs P20 AAEe] 48 sEe Teo) Aut go| At o , Aue &%
o o AEEL 47 () (@) (b)) Hech

D; = Dis t Dig D}‘i’h D; = Oiq ﬂol: ‘6:]_—1‘i|—

() B 2 74 2o ot 6}3
() AAE £ BP0l s AAl WiFel Este Foks(p,)e = Aol wEth

pis = 9'81pchtop (kN/mQ)
p. : A AFUE(ton/mD)EA, A5 A 1.0258 3}
higp 3 Xé”& JomRE 12sh= HXV]}ZH =°] (m)

(i) AAeHE Ex FF5ol s Al Wiol F&she sk ts 4 § 2 ¢z drh

Pia = fpz?qavhs (kN/mQ)

Pia = fpcqat | Ys | (kN/mQ)

[5 P> ys hgs sy 0 4% (D2 () () e
C,C, 254 3% 6F=x

OI

(b) B4 5 9 sh=of o }-5
i) 2F=9 A #ol & B2 43 (D () () (Dol 2t
(i) Sh=3 Weol 2-8sh= 9}54 Aot (p;, )t ettt
pis = 98190k (kN/m?)

v 1 329 4% (ton/m?)
h 1ot 2Ry 4R sHE ZUAY $3] Fo] (m)
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AA Tz
3-3 AAIF2e Y27}Eg7t A3

T
j}m e

389 753-3

k : cos?’3+(1—siny)sin®3
g EHL 15k wd Ao]9] ZHE (deg)
¢ o ARRELE(eRC] AAE)Y 4 t4d(deg) Bt FEst WU Qe AS, o9 #go
2% 5 Stk
Y = 30°, gereEQl
35°, A4l 4
- 2507 ] o]
(ii) 3H=9 &H5(p,)S thadlol e

<

1
{m JJ,
o Ho th

rE o

=
=

@
I

g

o

Py = fyCa,hk® (EN/m?)

fo Gy oa, 1 (a) (Dol w2t
v, hok o (ii)ol] T2
() 3% A4
oh 7z 29
A4 Zde SHBY P ZEe A, WY RES WA HEY Brh wel ol AXstelof o
ot 2 Bdo] i3t 8212 £E 3-2 [L1.(3)°] =&t
(h AAzA

A meo] Hojsh= AAZXALE HE Helo] wEtA & 4o mEch

4 FIF AEF 2o gig FA=A

) EETE)
B
6X 6Y 6Z 95{ 9Y 9Z
=934 0 1 1 0 0 0
=5 - A A A
“l‘]a— ola—?i 0 ?_:1_7& Odé 0573 0 0
S 9 fAEe vy 1 0 0
=83 0 1 1 1 0 0
il ) 74 2 2
e 0 92 | @z | az 0 0
@) 1:53% 0 AF

(th 3%
(2) 4835
TS s AAEUsE, FRnEsE 9 IRyRsEos (Dud ved.
(b) S22
B 59 K63 22 31 2] jstel FxeHL sqstolol G,
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38 ATz

2233 A7z J2Aest A 3% BE33
B 5 924 2 dsplreutd@adg )9 Uz Zr Wiis 9% 3% 24
9rslz AR E3 51
Me | e A5t 55 sgd | Coor Gy
et gEeE - _
FYude | FYwWE
F-1 77 M, (-) 1
W A sl E d,”
F-2 ki M, (+) -1
- 4 MS
B-1 | mygrngay m PP5e? oA M, (=) 1
B-2 (Normal) HEagad w3 M, (+) -1
(v])
Vg BTALE B
DM, ASE 2FYRAEL At AA A" e
M, i FYRAEL 43 ()3 (D (2o B2t
9 BPLrELL HAPA ] YAE e M
# 6 FHLuA Nz Zx Wis 93 &% 24
255 23 =dE
o sy | AR A .
A | skEAkY a= <51 4% ot TPHE | ALrZE S cor Cy
5% | 2YRYE | F3RdE
F1-1 1} A M,, (—) 1
ki
F1-2 oA i MW(‘H -1
- d,
pp-1 | ATeHdH 04 M, (—) 1
Au%
F2-2 1 " M, (+) -1
BI-1 | %% - B4 | WA M, (=) 1
ESpuR e
B1-2 (Normal) - BYgeas? kX1 Mw,(+) -1
B2 | FHEIE | B354 | o M, (-) 1
ESpuR e
B2-2 (Heavy) - BY5re4? kil 1) M, (+) -1
(v])
Vg BTALE B
DM, ASF FFURAEE FSAYA YAE &
I M, ;I FERAEE 43 (DF (D (a)°l wE
9 PY5Eit AN BAE e e
@) fgarsgs
FREAL 489 B 947 dYsiy SAYERNE B FA ¢ R AL Q4( x t)E AL
LAY EE fete 4 Rdo ZFAF|A] gon EH-SH(surface stress) XS Fo17] oto] Aol A9
Q= 7Md9] H(fictitious beam)E QZAl(offset)S TEste] Balsly T2|HS Sastel S BrieiA
U o g285E $8L Bt o A9 B4 712 3% A4(as-built scantling)E A& AT

3 H8A4 2021

pr=A

N
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T
j}m e

AA
3-3

72
A

A7z9) H2ERst A3 sd 2233

230

mgld 84 29S Tefehy
2 Agste] The N3t ol A

=AGFS wiAISH] Yste] - ELA 0.5t 1.5¢ ol 9429 S
FAIMoR FFeYg Axatt

_ 30(0.5t) — o (1.5t)
Ohot = )

)

V.S

84 E9E 58 XuF "ol 499 3O thed Zo] Lagrange HIFHE o 83tel AxR
o,

J(X) = Cl(X)J] + 02()()02 + 03(X)03 + C4(X)O'4

(X—X,) (X—X;) (X— X))

o = R ) - X)
o = EX) (X)) (X))
@ X, — X)) (X, —X,) (X, - X))
- ) () (- )
ST XXX (K- X))
ol = ETE) K K) ()

(X — X)) (X, - X)) (X, - X;)

01 00 0y, 0y 0 BH BESR BE A7 X, X, X, X, UF gold AP mas &

g.

(b) A28 A4t

WAL 427 BRAE BIYte BAYRE WA ¢ PR ARGAA( < )G A8 BAHSY




38 ATz

$23-3 AR72Y 42y} 43 38 2233
SHES
1.5t
0.5t

x wt Lot D A 22 o A
T \\§§\ 5 SHESAA S A3
£ E j\

P : ‘1‘5t T

X I — X3
X, X,
X
X4
(a) SRS} ERAMA HAAO AZ b) &9 UER

o\
4
M
o
lz
oo
%)
ul
o

e o e

X|
2,
x|
.
e L —
: Zera

3) F =&AL
e asAo] gt 2EFALL 43 (5)° e
@) B=23=g7t g A
e asyo] i M2F=E Fristelor & fARAlE 63 (0)°] WHET

6. 2HEZ 3|24

(1) g&t
2HES mZ4LS Yoto] o] AHAE T AW H(short-term closed-form method)S Z-&3ict. =}
GRIEA R (wave scatter diagram)2] Zb Sl AdEo] gt m2&44S S-N AZ9 Miner-Palmgren H&E 4
8oto] o2 Aalsta, Ao £ o Be F I Fol7 S HAEES TEsto] A4

He f2EAo FFo it
) TEeEHAe A BE 3-2 [ AATZRSAY 53] w2t (2020)
() 3588 AL 58 5 (el et
(4) &7 SH(short-term response)
Oh stz d7] s ECIA AR (stationary)el2tal 7PEStEE A9 BAH EAAE 1 AHEY(wave

F 9 2474 2843 2021 31



38 gA7E
$233 A7z W2gEgst A3

)

389 753-3

spectrum)O.2 vehd % itk AE THE shgeEl detel o 2dEFe thg

Parameter Pierson-Moskowitz Spectrum"ol] w2t}

H (om\* 1{2r
S, (WH,T,) = 47r(Tz) w exp[ﬂ( T

z

"Bretschneider or 2

4
—4

w . WEO Fu (rad/sec)
A §el W ma

T, : 3 37
(th Aete] &7] g 2HEHL 39 ALGp(stress transfer function) H(w|0)E ARE3sto] o3} o] A4k
S},
S(wlH,T,0) = |H(wl6)|*S, (wH,T,)

0 ThEY YN
H(wl0) : Z2te] Fuj2ee} Garzio] Hhste] gl
() B2 % AHEYY WAz 24 RAEE 0% 43} o] ALAT. (2020)

0, +90°

fo (wlH, T.,60)
w 6, —90

0,+90°

o) B

2
S(wlH, T,,0)

2
v
*7c056’
g

1,(0) =keos®*(0) 2 A== B F<(spreading function)S AFE3T} ohgt, ki bS] go =z Fiot

0,+90°

IACES

0,—90°

0, @ F8 1 YAZ
D538 1 YA 3919 AA HF(relative spreading)

(5) ?7] D Z2&AT (short-term fatigue damage) (2020)
Oh N EAR fonty A, 9 B57] T 00 gtk aAATEH (6,)) oA S Ss ©
(probability density function) g;; 2 WEIWH 3t s 0 s+ds Abo]o] &8 Alo]
o}

TN
SiA
3=
i

i
o
=y
l—(‘;lil
4

;= T fij Pij 9ij ds

T Aure] dA49
by H,% 7,9 BURE
fij - 888EY F85zero up-crossing) FHFEA T Ao wET

My My - B7] SF AHERS wAat 2% HHERA Q) (el w2t
g+ FEEEFREA B (D G20t
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38 ATz
HE83-3 AA3z9 f273rgst AR 3

i
1
u
<
w

(W) P (i) o BT D] WZEGE D, SN HES H8stel Th A3} o] AL

gl

np o AU £ Bok W F 99 Aol2 24 The Ao mad

)

K, m SN AR $¥% A o 712712 37 % B4 RAAE B1(), B4 B4 2404
L E1(b)0) Be

Dij - (7})01 w2},

v, o el BTl v the A3 2o

£ AE FUHERA g Ao e
= Zzpu 1)

gi; - 7] W g) oA AATR SRS $HY FEUETFEA S AT Zo] mFHt

2
i — 4m0ij exp(— 8m0ij)
M Mg : (7})0“ Eq'%q
o]7|A, Haibach &3 185}7] ¢3t9] o]Z([Bi-linear) S-N AEE ALE5tH ©@7] H2&ATl e 4
3 7

m

3m
— 92 2
D= 2 EF( +1))‘1]N1]%pumo

i Dok Ala g

m 1 m+2
7(7+1, tij) _Tl]’}/( 9 +1, tij)
py = 1 - F(m )
— +1
2

My Koy s 55D;5 M - he w2

2

Y 81

s7 0 SN AZolA N =10"o)49] 9|

[9 oy @A guiekeer B9 Auieks

A ¢ Rain flow $A3AG2A o3 Zo] A4l

Nj= a+ (1—a)(1—¢;)

AEAR 2021 233




39 ARTE
$%3-3 A7 N2gugs AH 39 2233

a = 0.926 — 0.033m
b = 1.5387Tm — 2.323

©6) A7 +4 g2Z&4E(ong-term cumulative fatigue damage) (2020)
Oh EE ool digh dESET YA B sksERde 1Este] 7] oA A7 FA DEEYEE A4t
W o3 2

m

3m

ny

— 52 2

D, = 2 ?QF( )ZZ - Z]Aijkl Fijia Tijia Pijra Mooi it
] v L

K,y m : S-N A= $98% ddi} o 7]272 #£1 ()0 e

Diji + 23 FEZA 23 Zrt

pLJk/ pupkp/
P b 0 JAE sk dit gE
(P $4S 1A A 7] R N2eEE 4L 43 2ol AT,
3m n m
“Eong m m
Z)rz)r = 2 : 72 r 7—’_ 1) Z E ij 213 )\ijk'l ’Yi,jkl pLJk/ Tnf)?ﬂﬂ'l
i c

K, m i SN AE9] 2¥% dus o 71e7]% E1 (0] Gt

JEu Y4 B3 o) A B4 jstel fashA BaEel Y A9t e 2ol w4 wzs
AT DS Ak

D= 05D, +05D,,

(7) B2FEg7E WA
7h) dut
(a) M2AEG7L A dFadure] 2244 9 #2449 S8 5& st AHYnh
(b) BdFA A2 7stetd Edko] gt
2= QIste] 79 FEAo] EATE BT & 3
() AFE 2F=g7t qgna
() AFHEE MEREE FE & 297} I ARAE o33} 2t
(i) =24 - ®7
(i) AH4sl=4d - & 8
(i) Z=oldA : # 9
(iv) FHLA - £ 10
v) AsPrARbA(gEd F4) & 11
(vi) AHsAF &b ®12 (2020)
(b) Oboll Yehd b FAjelA ST 2 FAE AEste] f23d=E FrIstoiof k.
© (@. (bOI= Bt £7 Ago] asity BHFHE A dolo 72 H2PEYIE 23T 5 9

o
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B23-3 A3z 12397t 2A 3H B33

B 7 $2A9 W2Aeds qas

715 | A #A
WA,
a
AR
Hzz | HzzA9m N =
b | Aww | wxay EnaE ]
At | e Qan | L i HH
! al uaT 77 % . RN d\ U
LIS T d ™
e -
. e
b C
- \
/
C
a
N
d
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39 ARz
B23-3 4729 w23edst A

® 7 4249 J273=37 A3 AS)

mm == B
A f/A
~ T
mﬂ HH ,WHHHHA_,
. _ m
1 | - | &2 0
[T I I
. _ M4
T oT
i A m |z -
5 o 5 R T m
or o =) o o
T ot Mo Tk B oor Mo Ik A or
T T T T mr w il
B @ M_M B/ A o B < b
& o o T Mo & ™ o
Nr oY Nr Al m N
< &3
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N NIm =&
= = w h
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38 ATz

k3

<
oF -
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