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HpLEL Lo, SROED0EEED, B > TH1 BORIT R, HEML Wk T, MK
HiBEAE—EAME, RIETFORAFROWN &% BH, HETRE« WeM@EHPZLL, BFCL T, BE
Yo EEDRELT D, 2. BHROLE, BKOBEHBEL T 2R L NO2 WBETOBHUTH A,
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Da 39 - 15 134 129

KB HEE:S;| 1200 12.00 D3 4.8 - 1.4 122 124
Dy 6.7 2.3 139 98

Ds 6.8 1.9 163 0

D, 3.5 - 0.6 107 292

Ds 3.9 -12 115 282

ANEE EH Ny | 1266 12.65 Ds 2.8 - 19 86 202
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889R~1858/ 1.1 1.8 3.4 1.6
8A9A~ 30HM 3.3 57 3.9 2.4
230m 9H9RA~ ~ 3.7 2.3 4.1 1.7
10H9H~ ~ L5 1.5 3.9 2.7
11898~ ~ 1.7 1.5 1.9 0.9
12A98~ «» 1.7 2.8 35 20
198~ 1.1 5.0 4.7 27
8H9RF~185081MH 3.4 2.6 4.8 27
8AeAR~ 30B8M 2.9 31 53 3.3
eBog~ ~ 7.3 32 6.0 2.8
450m 10A9A~ ~# 2.9 2.6 55 2.5
11888~ « 2.9 4.0 2.4 1.9
12RA9g~ ~ 2.6 2.8 4.6 28
18¢H~ ~» 28 2.4 6.9 4.5
8A9E~1858M 1.7 1.0 4.5 1.8
8Rog~ 308MH 2.7 1.3 4.4 1.1
9898~ ~ 1.0 2.1 3.9 2 4
soom 10H9H~ ~ 1. 6 1.5 4.6 1.8
11B9H~ ~ 2.1 1.6 3.8 1.8
19/~ » 2.4 0.8 7.4 26
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Keahole Point, 1080.6.26 Volker W.Harms, Current Measurement
@ Hawaij i abt. § . of f Keahole Point Hawaii.Application
2 } 1.500m | ool 414 .to OTEC-1 Occan Test Platform,8th
o ] Ocenn Energy Conference,June 1981
fhi 3FN,TPW 1969.4.26 —04 HO Berteanx,Design of Deep-Sea
% @ | New York 2675m § U=252UsZ " (m/s) | Mooring Lines, MTS Journal,
RRrh & 1969.8.11] U={s at Z<10m vol.4453 ,1970
K 258N, 13(P54.9° 1979.11.3{ i Rl fh, A7 4 v RF Al L b
+ @|e 1060m | § - EtANZEOCHTEINGE, 1 8, KT DT,
& L s t979.12.3 INgEN 524, 855 Y
7 2P574N, 1307527 1980.10.4 MREMM, BEF1 v RF 4T Y AR
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BrBamA 1980.11.3 568, 8§57 2
® 2P346 N, 13385
m ® |E 995m | M k- — fil .k
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330~ 3240 N SRGBAG, HEOWMMLICHET 530
@ |13520E — |1987.10 - HITITE, XERGFIZE A £k Figh £ 45 S
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IFN ., TSW bt
® ?I;cgt(hiarolin)a ecom | 1952 - @R Lo ( MALKUS )
& (P
3¢30N, W 4.000m
@ gggth Carolina | Bl 1969 — @M L. ( SANFORD )
38N, 67W 4.000m
@ |New Yr%rﬁ(m‘* Tplp| 1968 - @IE Lo ( BARRET )
[=]
) N. P. Fofonoff,Handbook of Ocean and
abt. )
. @ - 4.600m — — Underwater Enginecering, Me Graw-Hill
s ' ook Company
t R.G.Walden:et al-,Free Drifting
il ® - 1,200m — - Buoy Systems Woods Hole Oceanographic
D Institution Contribution
3
7 05 T.E.Little,Cold Water Transport,
o —_ _ —  |U=Ue(Z/50Y™*(m/s) |Cold Water pipe ,and Deep Water Moori
U=Uo at Z=50m Line Analysis—-a Parametric
: Approach,4th QTEC Conference,1977
e - : H.Uehara,etal.,Deployment of Cold
BR 1@ Es" N, 13228 250m hom.10.1t _ Water Pipe in the Japan Sea:7th
adil] BT e Ocean Energy Conference,
i) B UJ.8-Department of Encrgy
U=Utide+Uwind g:t notg:ne Veritas:RulIes for the
. . 1 sign Construction and Inspection of
@ Utide=Utideo (%) 4 Offshore Structures,1977
33 €] — — — atZz0
& at Z=50
D =0 at Z>50
L b 0. Gearmanisher Lioyds,Rules for the
1l ® — — —  |u=Uo (_hli) - Construction and Inspection of
Offshore Instellation, 1976
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BHROK ISR I FEENOBRFEES 230019 Ck 2,
HHOBRGLUTOLEITH o1,
a) REHNOIBHEIFEOERDCELLLE | FI 24 4HEOHEREC L L Svay OHAIBFOE
HIRE%,RT, 4FL4BERALERTH D, 2oz bdt, BEOEE TR LG5 CIEHE Y il
TEazé, #IUF 4MHEFRCIABRALL—RETLTnD,
b) BB -OBMBEEHORE | F3231LH323210FHE2LFEIRILHROREERT, ¢h
CLBE, BHOBHIBIERAL TS 20, ROCEROTTL 52 LA@HON L, HPONBRAT 1D
BEERB TS 5, o T, FRAZ 1 > OHHEBHOBENCEL LRBETHCHRRT LBV B L L1 5,
) MENFHOROBAFOLE © E3.23 3CHEL, Fik2s L UHE 4K L BEEBHONEIIER
To FHEAKEHEZ L EANTREGESRCHBAZSBbh (b, A4 OHEFEORT 255 LE4D
BLEbND, HiE 1 RERH TS bAD, BEGERS TR TN,
BEpt, 324 TEFEICLDRES 1 - OBNEBEHET 2, 34, 32 5 THRAPABOHKITRT N
NAECHhR D, FHOMBE HE ]l LBHEBEC L > TEB RO L HEL LD, THE, 32 6 TRE2TOEH
OB ERLARENIREL AL R4 0BT 2L E ET A,
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% B 7 RTINS o & i) i #
HE 1 5 ¥i23 &R 5E i LR 3. 25 C{EH
HE 2 AhFF Y — & 5 Ak BE & % 7
Bt 3 | BHEELSU | LABEMKEE | B £ 5 3.2 4 TEH (Lumped Mass 2)
Hik 4 AT+ — 2TOREY &t B & 5 326 THEA(CIE)
+324 Sway OIRE O E
it 5 | Sway © 2 IE &
(m) (B HE 1 | B oz | mE 3| FHEad
8 16 4.45 4.41 4.40 4.35
8 11 203 2.00 1.98 200
8 6 0.21 0.22 0.22 0.21
3,0(.0“-
Lq—i*
) 1,115m
o / L ﬂz,ooo_
. ¥ 375m} ‘ = i
£
300 \ =
, 1,000
—
G 1 1 4 -l 1 _Im
3229 FERE ¢ 10 20 % 40 50 60

e 2217}
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TIME(SEC) 1200

SWAY (HiE3)

mewwmmwwmwmwwmwwmwwwwwwwwmw

TIME(SEC) 1200

11 ( weather side tension ) (%2}

#‘WMNWAWAMMWWW

CATENARY METHOD

0 ] 1 ! 1 1 ]
600 _ 712 ( lee side tension ) 600 TIME(SEC) 1200
TON
FAAAAAAAAANAAAMAAVAVNAAAAAAMNAAAAAAAAAARANAAAAAAAANANAAAAANNY
0L -
CATENARY METHOD
¢ 1 ! I ! 1 !
0 600 TIME(SEC) - lz200
g00 . T1 ( weather side tension } (HES3)
TON W A ror ~r PP AP LS
300
LUMPED MASS METHOD ( N = 20 }
0 I 1 i ! ) i
0 . . 600 TIME(SEC) 1200
600 12 { lee side tension )
TON

001

AWM

LUMPED MASS METHOD { N = 20 )

] | | | ] i
0 600 TIME(SEC) 1290
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DYNAMIC TENSIONS(T1/2To)

DYNAMIC TENSIONS(T2/2To)

08

06

0.4

0.2

T

0.0

Tmax:678.0ton
Tmin : 0.0ton

WEATHER SIDE TENSIONS

Pretension(To):370 0t
Water Depth: 600M

Hw=20M (Model AT .

30 M

20 PERIOD (SEC)

0.8+
Trmax:573.4t0n
Tmin:177.8ton LEE SIDE TENSIONS
0.8}
0.4}
0.2
~~~  Catenary \ TS\ e UTT
0.gf—=== R = o
510 5 20 PERIOD(SEC)
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324 FEETEBLAGEES CORHEN
(1} SABERRTE
zzTh, BEFEORB 1 v L Lo THRBIN T ABHRE DN T, RABTOBT %5, RB541>0
BHCoWTH, CatenaryBE LT Lumped Mass 5 AW THET 2, 2 A4, BEEORBc oW TH,
Surge, Heave RUPitch OMEBHTE L. Newmark- P TEHEFSHET% 90 AW RER %
®3 22 4tR+, AHCRANT, BREEMEDO Surge, Heave RUF Pitch RERARTEb €S,

(M~ Azz) - 2{t)+ Nez - 2{t)

d-1 :
420 Cax | Dlaed 26 B0+ 2 ()

ie
—Eleg. ) {2600+ 20— ECag, ) }dsc (3225)

+Axﬂ‘0.(t)+ Nxﬂ' a{t)—ék'l}g

= Fye {t)+ Fag

(M+ Azz) - 2()+ Nage ;(t)
+ 2 0Ca Al 2 0= (=, 0 130 (326)

. 2
- ﬂ(—d.t) l +CZZ-Z(I)-—E szG =FZG(L)

(Ip+Ayy)- 5(t)+NM- b
d-1i :
+20Cax [ Dle 2B+ 2 (0
= Eeg ) iz B(0)+ 2(0)- E (gt} 2 dag (327)

+ Coor O (0)+ A9y 2 () Ny, - 2(0)

2,k &
_kg( Txa'kzi" Txc'kzl)=Fac(t)

cre. z(t), z(t), O(t, #hEfSurge. Heave, PitchElr &b+, &£,

M RBEEEORE

I,: REFEOPitch HiRig=— 4 »

.Au. A;z, Agg @ Surge, Heave, Piteh HAMIIER+ L Utttz —o > ¢
Acp. Ay . Pitch#iSurge (T A\nit Surge 28 Pitch CHFE T A mERES

Nz« Nyz. Ngg © Surge, Heave, Pitch JiF i HFEn

Nyg. Ngy o Pitch#iSurge {Ld 3k Surge 23 Pitch CF 5T 2 EHEHBHESH
C,; Cgs - Heave, Pitch AW ENER

Foo(th Fy,(t) Fpo(t): Surge, Heave, Pitch 5MM%INE L OCTLED =~ 2>+
Fqe @ BFH



O HHEEE
Cyx+ Cgs - Surge, Heave Kl HREL
4, | HREEOKGER
le . HBREORDLELE TOEM
d: V57t
Dizg) @ FREFEOE (A TEAROBESRERD)
Mo oo ¢ HBIA 2 kD aK@E LU 2 HEEN |
kzy key BT 4 2k OBRERAACET 2 FEELCRHT S 2 BEP LY 2 BEOL ~—
Ltk BHET  RUT, o1 BEMAT . FCENT, Catenary BXid Lumped Mass B0 L »TEHE
LAEX AALTY ¢, Lumped Mass EiC I 2 HBERAOHBEEL DT, 5 TEEFHEBERRUEEY
ﬁi){fcﬁén‘cmamféﬂﬁéhfcm
(2) RBEB » A7 2 OB
‘.I | E
CLTH, BERT Y A7 20800 W LT T, BMBETHTZRLAGEHEFRES 1 v OEFT R
Wt Do BT BEKPTI2REEER LA 1 v 0BNTEDR L >V THB~LEHENTH 50, B
WBRE 7 4 » OBEPRNEHER 4B 8 L U2 1T ok, Bl L ARTOBEE U TET T,
a) BFABORAZAFAEZROBHRUFFHEENED
b) BN 7 P LARBRUKRES OBEOFRBEH LS
c) BuELKAETOEREY > 1 - EEORIEY
BTCAWAREE 7o, SEABEET, H323 50T THC 4AZOUTHETINLIRETEEL
Twde ANELTOEL. ES10n{ —H20m) R E LARKRTAROEL DWW THIT 1T o7%,
X, RE7 4 0FENORMT AR, FHROBLUBMET, BiFLARNIcOEBTOLDTH L, £l
BACDOWTH, (3.2 3 5 OOWCRTRIC, BERRUBETMOZERS (T, RUT:) * 2E0MEEN
(To) THEHILILL CHEIKT, X, Lumped Mass#RIC I ASBE T, S48 (N) #20 & LA, A imE
. #id, £325CFT Chain BTH5A, KB 300mOBEDL Chain A XFANTWA, HERELH 3.2.6
REUFI2TEFRIEI 23 6T, X SBCHWEHORENFEEEYHIZ I TIKR T, 2. HEH
OHMEBEFRG. ESEFMRUVERLIMATAFA 1L 025K TF0.32, RIARHE. ERAMRECEGHE
FhEN, L44RT021 & L,
i) BTERRUER
a) HKEOR%Z L REFAOBTRER  ( Model A RUModel B)
FI2BRFETHREBAECR 2L 2HROBHIEOWTHRE 7 1 » L G L OBNALTENR T H~ 7o
BEOHREMIUT, VW Ih b BEORA 5 4 » A A6 KELTE 600 mE Lo RAMDIIEG
Chain BT3 2, H3.238E053.2 391 [ Model A )JEU [ Model B Jo:@BGEMMERT, AET
WBEAEEEN T Catenary I L b RBA VO, —HEHE Lumped Mass i ECL AR T RT 2hb D
BLIb., BEOHAED | E W (Model B)BEICH., FE 7 1 > OBNR S FEROERCEEST 2HLD
DB TORORERNOEGHFHHEHIL240TH 5,
b) BEDF) 7+ LTS RERVER 2802 2080 BT R
HRBEARKE( Z2BEHELLTH., REFGFO M) 7 RUREROBEHIELLND, TLT, 3T



tim L [ Model A) $HWT, BN 7 LARBTOBI 2B L Thkhk, FEOT Y 7 +E5]
RAANELT, 100100 OKFEFMER N BEOR LA BRI AL CHERITE H2 o TORRE,
B, HTMICH20 7 BB L. % EHORNOERFAMH 53 ton MIT AERHIBbIk, D324 1
., FY 7 ROSROBBLEBRETHEA, V7 M LOERBLAERWES S, X, Lumped
Mass 24 CatenaryBBOEI R LAY Abh Tnkn, —F, €32 4 24, Lumped Mass 3 (% 7 1
YOBUEESL)IRLBF Y7 AL Y7 FEROEBRNOEB LR T VI 7 F BORERNOERS
i, BaNmTARETH 5,

‘H3.2433, FY7HAICENT, BRE10nRE20mELABEOERNOCEWS TS 245, EWAHD
WM BRI TRE 2 2B 0bd b, B2 0 mid, BERTHRLTRABELE TR 2NN
HBIshABNIORRAICI. Snap MBORELI G,

c) 8% LAKETOERERN OMKTH

AEAI00mE 6007 O 2RERDNT, HRES 4 s EHENZ WA, EBIC. KBOEFRE
HERat T 2B ERTH 50T, 2 THE K ( Modet A) ¥, RIFEL HFANRUFRE S 1 »BR
THRFINTVIPECOWTHEN 2T (3236, RI27E8H),

FEBES 4 ORIE. KFEEOOMODFR 2400m Lo TWnEH, FREVNOKERZIVT—EE T5HK
GRBOBELTEICLTRHE, X, ARK, RES A - OERIKE600 7 OHREFLLTHEZOT
FMLEERETE. KE600m OFFH A > OBV 2L A >Tnd,

H3244it, ThEhOKETORBENEYE, R332 45 KkPHmOFEBHRENFELRT, Chb
OE»LBETE BRI, RACHWIREDEBHLEL 2RERNOERL L%\, 3246 RU 3238
B, FREFROABRTORHBHEHOLEHETS 54, RAOEBHOZERIE, Pitch EBWTHTLAL
BABHbD L, X, BEI. Catenary & Lumped Mass & ICL 2 OO HMETLTW A, Thi
ERBZ LB\, fEoT. TOBRE. BAHk, BB 51 v LESEOBNHETRERISE D 2Wninat s, %
. ThPhOKRRSTLEBHENE. 324 7TRFIL24BICTET,
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#3225 GREKOEXEH

PRINCIPAL DIMENSIONS OF MOORING CHAINS

fChain A] [Chain 8]
Principal Diameter ( wm ) 162.0 114.55
Equiv. Diameter { om )} 306.0 216.0
Weight per Length
in Air { xg/m ) 574.7 287.35
in Water { kg/m ) 499.3 249.65
Area of Section ( cm? ) 412,24 206.12
Ydung's Modulas ( kg/cm2 ) 600,000. 600,000.
#326 HFERE
PRINCIPAL CHARACTERISTICS OF MOORING LINES
600 m W.D. 300 m W.D.
Total Length {m) 2,400.0 1,200.0
Horizeontal Distance
from Anchor {m) 2,190.0 1,095.0
Yertical Distance
from Anchor {(m) 600.0 300.0
Pretension { tons ) 370.0 413.9
Pretension in
Horizontal Dir.{ tons ) 224.95 239.66
Pretension in
Vertical Dir.({ tons ) 293.80 337.46

Jal 2 2 4 5 6 7 8 9101 s
m15—0—0—%r*—*—ﬁv0f0—0m‘ o
R ANCHOR 2
F w7
N ANCHOR
00 500 1000 1500 2000 2190

HORIZONTAL DISTANCE FROM ANCHOR POINT (M)

R323 HFEHIA - OFYE




#£327 FHE5A4ORERUES

* Water Depth 600 m
X (m) Z{m} _ _  Tension { kg )
e 1= 0.0 TI€< 1= 0.0 Tt 1)=226947.)
TXX(T2)=T1E20%2180L T2 2y=" 4N TTTIT 2)=224947 40
XX¢ 3)= 24043700 21¢( 3)= Ja1 T¢ 3¥=224947.0
TRV 4y = 3o eSSt 2aiTAYE 0.0 T LI=228047.1
XXt S)= 4LBDMLTI0L DIC 5= 0.0 T(¢ 5)=224947.0
TXXCTH =00 10910 2I4T6)=" 0.7 T( 4)=224%947eu
XXC 7= 72743100 T4 ¥)= Q0 TC 73=224947,0
TXX{T8)=T84 1952890 IZ7L 8= JeN T 8)=224947.1U
XX0 9)= 95 1574600 224 M= def T( 9=224%47.0
YETW ) =1681.95000 M<105= P T{I0i=2255L7.0
XXC(11)=120 218000 2IL11)= 0.0 T(11)=224953.0
TAXC12)E1322.4000 TICI12)=  0.91751 T¢12)=229734,u
IX(13)=1440%12000 772¢13)=  25.7%240C T(13)=237635.0
TEXCV4)=1553.93000 L 163=""64,T0340 “1(143=248914.0
XX(15)=1062.5909( MIC¢i53= 115,.574400 Tt15Y=263137su

VX0 =175 553504 T8y

XX C173=186 207 0L 7417y =
TXXC18)=195 2467900 72€18)=
X%(19)=2037%47000 77419 =

TXXC2d)=211 BL83000 (0=

177.9%857 TT18Y=27985%.1

2649,.,5180n T(17)=208649,0
TA28.64100 T¢18)=31915%.0
413,92700 T¢19)=246 1059,
T804 L4340 T T1¢2M=370032.4

T(21)=

XX(21)=219 000 00¢

7Z2421)= 60d.0J0I"

G«

* Water Depth : 300 m
X {m; Z{im) Tension { kg )
_Xx¢ 1= 0 724 1= 0.0 T¢ 1)=23904R.0
XxC 2)= 60«R5570 Z7C 2)=  DaD? TU 23=23%0dA,d
XX 3)=_120%11900 TTC 3¥= 0a0 Tt 3)=239564%.0
XXC &)= 1803178NC TRICTEYRT 0,07 T T 4y=2%9eL R W0
XX¢ 5)= 2402337, TZ4 S3= G0 TC S)=23964B40
TXx¢T63y="300297100 -3 I s P TTCT8)=239448.)
XX 73 35T34T0L ZIC TI= QW0 T 7I=23964R.0
XX By= 42044070 TZC Ri= Ued T( 8)=235644,0
AXC 9)= 6BD.E65DL ¢ 91= D0 T¢ 93=239644.0
TXX¢13)="54 52300 TTCI0I=" U T 1010223964840
XX€113= 60MS58 LU TI113= Q.0 T(11)=239780,0
TXXCI2)=2766 TebLTOLT TI(123=TT 1.98628 7 1(12)=245410.0
Xx€13)2 T1 925800 PIA13)= 14692450 TC(13)=2535%7 40
TXXCYA)E 77 6.0l 300 TICAL)=  3L,54370 TS 234RATLU
XX¢15)= 830,36900 TI€15)=  ELL.12437 TC15)=272538.0
TAXCI6I="8B 1N97BI0 T 2Z¢16)= 00,8587 T 1(16)=295392,0

XX OWT)= 93771200
XX(18)= 97%:58%0u
XX (193)=1041 9.7090L

72(17)= 125,0790r
TI<18)= 144477107
ZIL19= 2N6.461807
XX(Zwr=a06 020000 P2 e0i= ¢50,90300

T(17)=313340,)
TT(18)=33.97%.0
T(19)=355424,0
T2 =4 1390945T

m{{(z1)=109§1u090J .ggﬁgllj_gpQ.OQQ}C_““~']}?1?;r'_ p-O
#328 FERKOIEH
PRENCIPAL DIMENSIONS OF FLOATING BODIES
(Model A] [Model B]
Diameter D{m) 32.0 16.0
Draft d{m) 30.0 15.0
Displacement { tons ) 24,730, 3,090.
KG {m) 15.0 7.5
Radius of Gyr?tion 21.8 10.9
m

—73
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~=—_Test tank

=—Load cell

71T

412 HEBERE

F4.1.3 ALHEKkoOHEHE

53 & g 10L
NaCl 24534
MgCl, *6H;0 11111
Na 80, 4094
CaCl, 1159
KC] 6.95
NaHCO 3 201
KBr 1.01
SrCl, *6H,0 042
H3BO 027
NaF 0.03




Air pump

J] Test tank ‘====;====()

(et 210) Filter

Thermometer

i
' Heal exchange
Drain Reserve tank .ng ' _
(3001) Chiller unit-
Hi4.1.3 HAEEEROBE
{d) BBt
1) FNs#H
HliGetEri 4 1 4 KRTH, EEBCRPEEEY v - Z7OMBUNHTEOH L5 T—Fit L, HEHERIE
FE{EE 2L,

feds, MIEOMEE L EEEL, 250 cpm(4.2 Hz Y2 L, B4 4 2 A4 ({KEDIRER ) O—HC 500 cpm
(B4 Hz }rlt,
{m) AT¥EADRE
© mEE: 20°1 1 CoBEL R, REITI20°L05CTThon,
® BERERE  FEEPEXWIAGZLCLY, RraiRBETh ot EL b5,
® pH:ALMk%pH 82 CHBEL, HBRERCHFBFHNL AR, B pH82~83DFHATH o7,
le) BREROMRTRHE
HBoORTEHR, RovThpdlit ELLi,
O 12F3» FEESYMRT 22, $AAHEFrERL CRBHFIV R (ot 2,
® MELERSA4x10 SEL Kok 2,
(4) BBREER
REEEYRLLICTET, ChAOORKREYAVALS - NBEYH 4.1 4 RT, ZoETHK, #ELE
ﬁ&U@ELﬁ§25mmm(tﬂh)Kﬁ?%ﬁﬁ%@%ﬁﬁffLﬁoHﬁ,ﬁﬂ¢wﬁﬂ%ﬂ_7ﬁﬁﬁﬁﬂ
L HPMRROBRT*FEHA 1L 2T T,
HEOHREURBHEOHBGEORR Y ILHDE, KOLBITHD,
@ vFhofEAr L, BRINTHA COMBR L oA,
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@ WAPToOo—F(e—FMhl ) OFEHEEE, KQF (oMl )W E<TETL, HEL O 2
X 10 SEOEMSE CH_5L BT kel /mEFL T b, LT, BEMEE IV SHEET IILARK
HEORERNLEIL S Th b,

® FhREE, KEP(o~FMal ) T, 15kef/ ofBELELOoNDH, BRkPOBRECE, SEOH
BOMHEE( 10kg L/ dll k) TREL SR,

© HBAPTCOFEFRBCOMHE L FE X BELOH: OMKRTIL, SEOBELEEORE ( 42Hz & 84Hz)
T, KENERRY - Bh ol

® XEATOBBRTYL, p—FHOHECT > TEHMESEL (HiD, v —7HEL O 0 —FOEHFHREIL,
2x 10 °EoBEME TH2 2kgt /e ETL, n—7WEOe— 7D 4 2kgf /mdicHL TH 1,72 BE
Thok,

® WAPORBTONRORBER, KEAF (e - 7HOFECHEL ) OBECEAT, BEOX 7~ T
i, RBEELECHBIARETHEBES Y, BEAB TCOMBRRES S v o7, RBORTRHELLT
i, = b I PEEET SRE TR, WA SRL THRSR TR >1BE828 0 o1

80
70+ - - :
60 . ' . ~0-250cpm
= 50 Ne. Nao -$- 500cpm
o - i
z : , !
z 30 | \ |
g |
@ 20 IWRC 6XWS(36)% 22.4mm f
@ —@&— in sea water \
&5 ~—O0— in air ‘ &~ i
—&— in air{lubricated rope) ' |
oL | N
9
8t- |
' 10° 106 ] 107
l}lumber of stress c¢ycles N
7 5 0 0 50100 200 500

Time (Hrs)

M414 S-NEE
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(5)

LR

) KO ER (kA )

RBOKRTIE, WATICKT 50— 7OFHHREE, RKAPOLRICHATHECESRbh, BEHKEE T
7~10kgf mifFEEET L 1,

B—7OMKPICRT HEHBEDOT — 22, WAKPTLREAFLEELLE VI T — 2 4 5 224 3),

LoeL, SRCHIHE D % 38 SREE M D M5k P IC 3s 0 B S7alBRIc L v, B9RENREL CETT 2 Lo'#f
HEENTWBA AL, ChoORRELRAE, v - 7OBRE L, FHICL > TEAFOEHEEIMETT 2
TERMARTHS I,

BAKPCRETHEHBEEOETFTILOVTE, BRCLAEy b (FLE) ¥REET 227y 270REIEL
EARKECLELZObRTVS, Lo L, BEA4L3RVERL L4 CKKTPRUMATICRT 2EHABTD

SEEBROBBROWMT I OS EM ( AAEFHME ) OfF 230, chxRaR0, #EEAAT THi

HHA4.1.3 KEPToOWEm@ B 414 MWKPCOHEN®m

KPEThhEDAENEVISCRZ, BAKPOT A YREEOERE YR LAYZT T REVLICRZ B, *
LT, 77y 70812, bEHHETEVY, W Thiv I vllAch 2 EREMfA TS 5, Thbbh, 40
DHBTO —Z7OEF (FEH ) OFETE, 74RO TOER, Subatid, BE 7 M (H5H02,
L4 vYe—7 ) L OBRRTOERELOBRIK L ZEREVEHOERCE 1L 5 TH %,

Fricbhrrbbd, EAPOEHEELASTOFNL VETLARRR, bioERE+LOBERSY I
KD X 5 e BB T Ci3EBE A& ( fretting corrosion ) —@{EfE S ¢ THEHEEX T2z 2, &
Ukt cs 2388t - 7oRHCE TBHOERE, Thbb, o— Z7REHEKSLHEL, —MEoMMH
BEOLSHHEYEL IR TEACLIIMEXRELALZ LBV ELDLR S,

2T, AP ET A0 —TOEHBEORTOLEARCLAZEETH S L THE, BAKPICRT 5HETHER
KB 285, ThbbMEORE L EEOEEVIFEECREVLEbh L, LaL, SEOFHEKR T, IEHD
EHDNECOR=10~15kgf,/ mi T. 4.2 Hz * 84 H, D8R L #EE CHEBY 1T o 20, & ORI T8
B OBV 42Hz0 55, HT5G (HH E CoBELEA ) rEavERSRZT bR L, KEhERRoN
Do too MEAEEE D AHDS $4s 0 $00 5 fegl 9 BRIR ) R0, 765 38ISE G 0 8 fe i 7 B ®) 1 36 \ T TR O MR L U
ML B O PR e A E 2 5N B 10cpm( 0167 Hz ) TITo oA OB HRE XL <ETT 5 &8
nNTwa, ffoT, n—7OB/LEHCHERLEEYE L T, AP COBRRHESE Clohid, #3758

LEOEBERIVZOREFT AL HCTFEEND

(o) o—7MoRSE ( KahoEHHAER)

BHEOD—FIE, v — T WL BA IR T 5D, SEIORBR TRRAPRTBEARE b v — 7MWk ER THRZE

b i



LTiHBx T ot £LT, KETPOHE, HFOF—2LtokBObo —THrEMALI-EFEFO —-TCD
VT b AR 1T o 1,
FOFEREYFETHEHALACIE, o—7 oo -7, a—7HEYOL DI THEFBELIEL <
(KFL., 2x10SECORMMETIINL, 2ICETETL
COBKEELTL, o—7OEHFENSBELL Ty A YELOEE (fretting) TLHLDT, o—-FHOH
L A A vHoEBORE A KE BRIk st E2L bR,

HEH1 5 BAEHE DA AWME T, Mo — 7O IREHHBOER LR L, 5 7 EE OAF MY THKE O
B-7HENDLODEHEECHERELLIETFLTA2Z kMG LA, CORFOHBo -7 DOR=30kg{/
mdt T OGN £ TOMREL LT, S00oo - FEEL Do -7 OREOFRREREL(TEoTw5, TOI LXK,
HHo— 7Tl -7 LA OBER YR TALOCe —THEYTLCEEL TWH0T, Thifilin
— TORHEBEOBETOX-FHE Lo X EIT T D, Lt oT, e—7exftho—-7Ho%EE
LTI, fEk, BRACy - 7HcrT oS EEOm SR EEH T o, BicthdEH 2T
T, GIEREHCR T e —THB KB @R E L2 LR VIELIE T2 5,

(6) &5
O #WAKPCoOr -7 (e—ZHklL ) OFHHEEIL, KEP(o—F#il ) chTnhmcMine <, &F
L, BELEI#H» 2 x 10 SEIORMEETH~22467 kegf /miETL7,
@ KPR TI, o—7MOERNBEET, c-FHAERI AT EEIR, FEL CETL,

2x10 "EToRHEECKS T -ZHAYOBEOH]1 / 2BE %,

411 REamoki




@ r—T7OERBRER, KEFTo—7HE D TRR30ket,/ ndld b THADECHL, o - 7k L CH& 15ke{
SEBEEEFEL R S 2HTRETL Tvb, £, AP (v -7k 0 ) th, SA0RBOGHOHE
Um>1mwtfﬁ)Tuﬁh%&&ﬁ%tanmat.

@ FHEBROWHOBREL FEOEM ( 42Kz 2 84Hz ) CHLEEC L3256 (BEHREL IR ) ~0EBrK
e Bohnfib ol

® BwATOEFHB TR, KETOBECEBER I ZHEETSORENE A 5HEAN RO,

4.1.2 BEBREROME

BELFEYRI L F A0 YERV S 77 - HOBEREERCBRARECEL T2, BN 8FEEcks v THERY
KL TEDORRYREL o FFEHERS 75 —Fe20T, RELFED LB B FTHHHTL3REEC2 0
FCLTRERECBETLIZRYERL I, 7, FM 0 EORBRBOSEHMFC oV, XBTEEY L
Bt Lo, ThooEEYUTRIR~<S,

(1} 77 -FOBFEE

(a} HEAHE:
(i) FERER
HE5 RERES BXER 50 tonf
RAHABER 2000 m
FlEA bo—2  2000mm
(i) A%

HBCHERLIcr 77— 7 v~ FREOBREE 4. 1.5 CRT, SEEO TR 58 EFIcks\ TH i
LAESKSbL, HBRRFU 0% v,

4.1.5 HEFoOREHL

HE 2%  15m

EE TAHEX (A) #1400 m
zji4z$§é(ﬂ) # 200 m
28 (C) # 3000m

fii} HELH

B RE 30tz2cC

HE  5IERERE 7.8 om,” see
pREE 1 0.6 m, sec

mE LR 5 EHED 20%

MEE, TR 5 &REES 3%
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(i) FEER AR

MR L A EEA 1,000 3 &
10,000 4 &K
200,000 [@ 3 &
(#&ELAEM #138)
(b) HREREER

BE LR LRSS BEME (Bo)D 2 0 §DBE D& 7 5 - ROBREHE (Br ) F1H5 RME T
HHT, 416 5T, BORMBCRBELFTEER (N ) Of#ir L o URL T, ZOES L, BEL
HEEHH 200,000 AEoGHE CRBRFRECETRREOANL G, T2 T, Th¥HiNs sEFEORH MK
M oEBERAO L 7ay b THE, 4170550 hkd, BHS s EEORHBECHT 2ERER»S
HIEL T, LB 2 0 OESOBEBEMYETE T AL, H100000EBE L HH, 4E200000 BTLH
HREORTHAAGNRIP o B GHNT 2L 4 7' 5 —FOHEHEENL, HEL MO LEMS2 0 ¢ 408
ar, LRA 4 0 BLLEDRE L CREYBEOMMHS R ZTHEESSL B LETHITE 5,

{2) F1 orEORMIRE L ERRED K MEE
Lecuwen OREEEREC L ud’) (EREIBHNS 6 EHBEH 26.4.3 2 ), BERL LR COTHS ARHHE
T 5L THHRE (Bp) ¥ RBE, FYT2FAFRHY 7o v v ETRk, BEREL ZRRBOESK

FeDRTL, 740y REREOERNZ, T T, +4 oy ROFHHEECHT 545 THORMRRD HBHAS
R BeHsanCy HREREORBERED AN L ema s Rt L OEN L, KEEOFRELT
REHHECRETREREOERERON AL 00, FEFRES A v, ZoERRL I VERRETIE
v, B, SHOBERE 2 0 mOECHT R, H1 TmOFCHT 5 LeecuwenDfFER L 22 PHEmE AT
A, HELTHRAEAEEOMTHLY, £L T2 smDECHT 5 Crawford O#EHR & RERBROBRETRL T
VB, BEHEEOLESL T VEECRLVA, RBLARETOTHIIRBECHTIHPETRLBE, F1 o
YROFHHE R, BENELE EHRRBLOM TEECERIRLNL

1.2}
[+]
o o [+
1.0} o 0 o
0.8}
Bro.6 |
Bo
0.4F
0.2}
0 i L 1 1
0 1 2 3 4 S 6
LOG N

H416 r75-ROBRGHE(MELFHEDLROI2B )
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LOG N

M4.1.8 +4orROEYmEE
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1.2}
1.0
0.8} @0
BF 5.6} .
Bo
Olo 4 0]
0.2 ow
(59 X)
0 1 I i i
0 1 p, 3 A 5
LOG N
H4.1.7 475  FOEHEE
- ——  4nm WETCBITTING)
1.2 ¢ 17mm YET(LEEUWEN)
[ 20om DRY
1.0l O 24mm VET(CRAWFORD)
O 72mm WET(CRAWFORD}
A |20mm WET(FLORY}
0.8
BF g6l
Bo
0.4 F
0.2}
0 1 i i i 1
0 1 2 4 ]
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1) BASMPIRBS:H1 8 THRBS BENEDORERBECRT s RERRESE, 1984
2) F.Matanzo : Axial Fatigue of Corroded Wire in Sea Water, OTC1579 (1972)
3) MEREM: 71 +¥o— 7030 EHEE LEELILI—ELE, BAEMAEERIR, F1545, 1983
4) F.L.Lague : "Marine Corrosion” Wiley (1975)224
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8S594(1984)
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4.2, SHOWME
421 BEFx—OHE
(1) By
BHOENCMAINTVETF 2 — 1, BROEBL & e, Wke L5BAYET THRERL, £OL, Y
Y 2L ERT 254 1, BELMb o TN EITT 5, X ) TEFEELLF=— TR, ThET
A THRE KA D THRAEH R H O RIRO M BEIHE BEHEOETEMNET 2,
‘ﬁ\fz*VKﬁLT%,%#?ﬁ¢mﬁ%h@ﬁm.Eﬁ%ﬁ&mfckﬁ%ibn%”u%@%%Kmﬁ
WHBES P RBREZ R AP BRHEL nE, TheBT A7 - A RRERTH b,
* o CAERE, ORESELEREXEF AL Fz— v, RUCQHBENEYHBLAF = — X2 THEYH
RREE % SER T TR,
{2) #ty =—>
WHRBCBR L F 2 -3, WUER4 0mOEIBI VY2 F 21— Thh, TOUGHEREOMY TH D,
® 22y FRET, BHCAEFCREYRILVCYRBET 5,
@ RZ» FOY > 2Z~OBEEI T,
® FEEHEHRv2» bTIAMMIVEL, BRATDEG,
BT x— i3, A—IBrIN3 Y2 Fa—v324k, 20V>2F =~ 1EEMELA, 421 0E
HRBRG L HREBRO—REY T T,
421 HBREH L HEER

BRFs -~ BEeFAF 2 —>
AL%EHS = &K P
T EZ P
(RAN) | & Fg f | BEME | HHEIE | BEE
5

(RSC) |[(RSP) |(RAD3) |(RADS)

10 5 5
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BFRFc—r2, BFELLEIOF 2~ Thh, ChEOF - 2AVEACES: c T 23BN
BOPREREL L, IRFERETFAFz— ik, BORRIHECL o THRETHRYREL., 3ERVILE
FRIBECEALRBEEELC, HlvFa—r¥ 754 24— CHIOELALSLOTH S,

3V rsrFx—rOBROD 2N LI, BEAYTOHL, #HE OB E Y J~ 1,

BB = — v DRRBR TR DRBB EC O\ Tk, AIEE K31 258 EFRTSH 5",

Fr—rEREToHCAVRAM(JIIS SBC70 48 ) ObFHA Y& 4.2 2 R T, AERUTNHKER
KEROF =~ oGP L e HHO, BEMOEEY R4 23 0RET, ZHHORARFLOIEBR X 70kgt /
mi TH 0, EHRI ki) EESTwD, 3, Fo—YUETEYEC, i MITAURNEY S 168
B bTRCERBERL, BT T v oy FBEETR, BUCRUCEREERRI A £ 2REBLIL T B,

Fd4.22 AL (%)

C Si Mn P S

0.36 0.28 1.57 0.020 0029

%4.23 BROBRE

g| i) £ B HREBR (0T)
B4A |SIER2 | v & b ® @ Ave
(kg /mi) (kg md) | C %) | ( ) |(kg—m) |Ckg—m) | (kg—m) | (kg=m)
Fx—FIUB (S| 533 74.7 26.3 623 5.3 7.7 4.8 5.9
& # Bl 610 76.0 229 6 5.4 189 198 26.1 21.6
Fx—AHE
B B | 604 760 17.9 605 11.2 7.7 8.6 9.2
(3) BEELBEET

(a) #Fxz—>OERBEEE
Fr—rORERCIDHEETYHALrLT o0k, BEER2AL»OEECREL TRAELL R,
Lirl, F2—~DOBERERCOVTR, IFEOFTEKBEC LR LB, ARENLT - 2B LALYE
Vo XTI TR, MBMERZTIOREAL L < WERREHBRM CBNS 5E8ALHS 8E6 AT
OFIFHER SR T, FUEI SmDF = — Y ORREBEL, ThrECL TEEFz—DEF L
BTl Ma2 14, HBERT7AORASFELTRLALLOTHD, BPO@®, BRUVOOF = — >~
2T (@, ButhFhz8 Yy, OH81 Y20l 5)BR0TEHAEXT, FF/A~ T THTF
M Rd 1, RRERA 24 CTFT, ud, RPOHAARETCRTESCREL Tv 2,
ZDF 2~ rOERNOEATEIHIIL Tuvinedd, RA4A24 008G, KOZLEER 5,
@® Ef§&B,. C, D, E, Grl®L T, B!/, C'", D!, E!, G' TORREMAKE
@ @, QUL Y, OFHOLEBRELAE, I EHF LS, WET 1 OmfIz T, 2V OR
DEHHEFR RO LBEHESLH L BbR 5,

{b) BEF  —>»oEFrl
< fBEERY b, BT~ 2FECELER (BELEIEBE) *RELTC=FAF 2 — 2 ERL
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ALES RN TT

ﬂ/

et (1] papcee

{387)

A8 70-+ (:)

Ex%~7=1X

§ £84(38%)

g ©

2274-FEN- 38%)

/ (5%)

i _/

E4.21 BSR4 ofRBIHE

424 PBHERTAGHHF = — > O THRARR

' ( &ifilmm )

TN A ha-o (B) 41

HEIRE w-»nm@) @B | termy ?r@ﬁ)_

' wo.& ws, o 26,2

(7%~ %3 /00 ¥P)

B »2.5 2.7 3.9

B’ 356 26,1 3¢

I .5 372.7 3.1

e’ 365 36./ 3.9

D 2 2.3 37.¢

D’ 36.7 3.7 347

c P 3P 391

g’ 36.% 36.7 3.7

F 326 2 < 3é.t

4 LIRE 18 36.5
g’ 35t 369 ¢ 8
I /60,0 /86,9 57z
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o
® 27, BURI 0mOFHL O F -~ OEHIELIPL (R425(4)), WUE(40m) & D2 R»,
COHPHUEI SmDF 2 —~ TLE—THHLL T, XOBREROT TEEHET L2 (F]4.25(m),
@ HELATTEL, BREORLAE COTHOLAE (R4 2500 L6, SEMTORERY T LA
(=) o
® EfRIRD'RUE' #2, BELERLSHHEL T3,
HrofEreto, H4220rmT 3 EGTRETA00 ARRYREL Y, 2HCHEOLS, Znbnl
VALEEEMIFCLT, IFRETFALEELL,
V20RO RARER Y 54 £~ LD fTotk, TOHE, REREYERORES =z — Y REST S ko,
ERC 2 4RFRIRBL GG TCEEL, LEAL 0 B, ATEK*EHHCEBL TREY{EL L,

[ )
16 @ —/o? 1,6
= 2.0 I

1.8 2.3 2.3 1.8
(BT m)

Hd4.22 35FHzFA0H0ALE

{c) PHAVIREE

BRF = —OBOREYHA~ Lo, BIEABRTERL -, RBEBR, BB THEHERLEALLO
AL,

BONLTELZUOBGEY, H42305T, 4067z —>0UEHARTILI 31 b THHH, 34
BREF x— T OREE THEETINEL SAd o, —H IEREF » — » TIIMERAE CETL, YR
BATTED 7 0 % Wit o T E CHETCE 51,

42402, BERBOEFARLYACTY v 2FASC T 2O/ ERDHMHME L, BUEL ) 20T
®Eé?ﬁﬁﬁﬂLfﬁm&Lt%®TbbochKlb&Bﬁﬂ@?:—Vﬁﬁbzﬁ&<mboT&b%‘
RREZALE WA CERC X 2BRGEEE RS0 ¥ 0, SERE L A FERORE CREFE O SNTROM
P AL CHFHERRL T B L v B,

(d) SEHTEHEE

100 brEY—RRESABRBE B, EHRBRYT o, ABRERIERT 2, ABREH, HE2
26, 32 40, 60, 90 ' 2> LBFF4EELYEC, AR (BIEE/ BAFTR) 005 T—F: L, &
HOBROELAESI20.5~1L5Hz L7,

HE#RELE 426 KFET,
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(ton)

Load

160

100

50

424 SULHEEOMR
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] 1 L 1 ]
= 40° (Originah)
4  Jyear
e 9Qyear
L . » 7
. ®* . Break Test Load
™ Iy 131 Ton
» r
| F Y
a F Y
b= LI -
[ _IFS
' [ TS ] x
Ha [ ]
- [ ]
[ 9 [
[ Y L ]
[ Y [ ]
L -
2 a o -
ze
-»
a
-
-
-
- 1 1 1 ) L
10 20 30 40 50 60
Displacement (mm)
H423 BESF—BIRABSER
80 T ] .l
~ é ..
“E L] gO {Original)
| . yeaar i
E 70 & Qyear .
) "
S 60" . . -
o :‘ . )
3 S0 s 4 " 7
=
w
-— 40" "A.. -
- [ ]
E 30 Y -
o « AN
Z sm
L ]
s i
E 20' .:
= . am
S 10f.s .
= oh"
[ )
1 [ |
0 Q.1 0.2 0.3 04
Strain




#4426 BHABKR(BEREFz—>)

RAAR AR %7 ¥
fﬁ??4$~ a-j%ﬂ&ﬁjt ﬁTE!iE, ON ARt 4u-= |HFK F4 ﬁ%ié
£ /GB ma: gL | BB BB ¥ (A
"5 (Ton) (Tow) M9: ¥ EIL ey (H2)} UN$)D

Rars 1 /~27 26 fa7d Mf;l A 0230 L4504 x 1 ® ﬁﬁé]?_

Al 3~ 43 60 |3ewoxg’ A 5% 260 x10*| @)

3| 2~42 40 |r29¢4r:16] A 5% 133xs0’| @

4] $~95 70 |snexss A a3 _|s23wet| ©

$| A~34 32 |9 xeo” A gl Lex0d @ Ml
RAD 1| z2~42 40 jaaexe] M3 ,."E’ s.48xi0°| @

2| 3~63 bo  |agoxps’| M3 28 1 agzmot] @

3| s~95 7o lsusnep?| M3 0.5 1651} O

G| A~x 12 x| M3 Js 1362005 @
RAD & 2~4%42 40 |2294xw07] ™4 / 169xe0*| ©

7l 3a~é&3 bo  |igrowe™ M4 0.5 &8/ x:03 @D

9| »~3¢ 32 |p318xc0™ mq /s aexpt O

0| 1 ~21 36 liyrexe| ™4 1.5 | wyoxo® @)

FREIL B

B RANI~5 B F = ~>, RAD1~5 X 34EH#E, RAD6~10 R 9IEHEF . —> Th 5, 228G
NEEE oy 13, HEEEY ) v 2 LTS oAHEER T L Ay, ARG o i, BB 1RER R
70kgf /m¥ v, RAN 1 L RAN 5 THiEF » — O3RN L A4l £Thdr ) > 2 X v L 2, B

BB iR T ORI T,

B4.25 CEREYETRT S, (RMEN I COMEOCRIRL B (HEGS ), #liiony 0¥ RT, 3&

DEFLETREN, L‘?:_}féif' ==,

BHMEETE, ThBERE VR, SEFRF = — »IERCEE METFL T3 2 L2313,
B4.2.6 11, RETERD HRHLEALFEL < 0p TRITALL . BECE 5T 78 2 b LI bDThH 5,
CRICINEIMIBOF x— & b1 DI & £ 0, PIHKE L ARG, BESORTEROBDICLAIL
THEHEELELT B E VR B,

(4) BFfzo¥hBt
(a} F = — v OlREE

IEEHF — v, VEFEEF -2 ORRETHY, SEBEEFz O

— B F x— ik, BEFEEERBREYEBAL THAEA LS, chidfigkike L thtandoclnd,
FHERAERECEC, B <ThEBeir3 B b3, —HiROL S, BHBE(7/-F)iKk
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Nominal Stress Range /
Nominal Breaking Stress
o
no

1 1 1 T T T
05 F Open F#Fe-2 1 90
04l Upper half solid BAETH
A AN : Lower half solid FFE3% =
i % | MEERL2BES 160 ¢
03 | \ 5
=
B \ 1 40 té""
# | (o]
o-— 13 <
©
e d-e 126 8
Mark ml'ffﬂll
0l — o
= A @
. o 6
i 1 n ] " 1
o 1y 10 10’
Failure Life , Nf
H425 HEF:-—rORHRBER
| Ll 1 T | T
05 ® D Open FfFx-2
' Upper half solid  ®ie9%
0.4 | - o © Lower half sofid ¥EHE3F
o8 A KDy DRI 7BEET
=03} .
c? e B
g g a
@ *g .2} ® S 4
(f)m y
T — O
£g
S & Mork ERNTOE
=201t o ® ._
2 - & Q -
5 .0 ® i
o B -—
E [ 1. 1 1 1 1
10? 10° (o 107

Failure Life , Nf

426 HFERCHELCENABER
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BRI, Fx—YCHLTSHEHTHD L OMENH 0, & ROBREME DXL S FRD D B bR
Do, FHEBYTol, HHL, T/— FRLBHAR, *OK2 S2@EH, RTEESK L 5T, &8
REHENDZ LEFHEIN, Bidttx Rl T s SRR TLH 0. &2 CRASEEH L A5
ekl

B4 27 ctBRFABELTT,

BEERE, F5vovad gy FRFEHL,

#/— FEBUMAKRTITot. TOROE
MR RHREKRE CEETBRD, V(D o
pO#EE?* 3 o TR Lk, Ay

EORR, ©Z TR, —BMnEr 5
£35, BREFFBTOF =~ » OREE
ﬁigﬁ%ﬁ)%&ﬁnibﬁfﬁwfi% REm
OEMCHL T, Ho2VESMEEMZ £ % N
DEREEEAL THFEYHCL,

4.2 8 CEERGEBEP T BF 2 —
»OBALESBKD pH CEHEHRER2RT, B
BHEGEBRTORBEM, RoRB L H#
RBLAL ST D, Thid, HELHEC L
DRBEEFEE IR EE, BAOK 427 BLSHAEEH
AEBRT 56D LEXHREY, Lol
EDOBUDOENLR, B e AV BE(SCEER) CRE-066V~—067V Olichrz b, EFEK
TORfFIL, —0.85 Vi, Zhit, EkERHCEALENZEbRATCBHL—FL T3,

® pH
— RRSMN 0
~ ~085}
O
A
b »
5! lo
@ 065 J°
A 3
i
H
L
0671 ® = = L , -
5 x 3 S S ANGE:
f h 10 T n
S " 8 o8
B ] & & E.?a
P A T A A Y 1 1t st al ¢ 3 14 W PN O I it 2
N < e & N
g o © T B O

428 Fx—rORIHAD pH DELL
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(b) WAEHRBREH
H4.2 900 EFHBROMT AT 2% 5T, AR T 4, FEFEEOLOLECLOE VL, LELES
Bhfesiit b, BB R ot

P LOAD

X X X
\ v v w W

REAEH (N-7941H)

429 EBEHFEBMAr=2T 4

WA = — RO, BAFHEF = — ik, BHPPRPREPWADL L b dlen, FaOF = —
YREOMBIREY - L TR { BBV H D, T 0, ERCATLRBELXRECT ok, 1 0 $HR
(50TC) cLHBEV-L2TT o7,

AEBRTHCLBARREBS G, MEBLFRULTHE, ks, ALBXOPH i, 25TKB TR 2K
L5 CBEL, ERhE, BAMATEC2 0T 1 Creast d it r,

K210 0 b Y BEY —FREFHBRB YA, HEWH T ok, HEEHC2VTRAROHERT = —
SODBELET 5 WAL L, HROME LTS, BREYRRERCkE CBBT 5L vbhY), —fihic
QEBEHOTEN RN YERL, 41 08 (0167 He ) #EASHh TS, £ T, Lo CHRERBE
oEBYENLL, 20)2Fa—Y I 0L APRHEERA YAV TEBEEARB YT, HOEL
HEORFYH I,

B4210C, BOELEEFS1 0E(0.167Hz )R, €5 18E( 0.3 He ) TORAEY EBAER %
o EPOMITE D ELEESA 1 0, (JREA 1 8EkRT, & OMITIR I E L EEORBRE <
RO, 0z idb, F:—ORREHEBILTRYELEEYESH 1 80k L1,

(e} BRE#ER

R R 4.2 7 GRT, BRERS CREN AT = —>, RSPRBAGRYHLLF = — > THD, K
w421 1 85T, 22id, KBEOLDEEFx2— Y ( RANY ) —X ) 0TESPOHHNRBHERL, &
bRTET, 320EK, IFMHOT <~ OREROTRELFRT, BERAR (0, 70p= 05 ) TR, 3l
DF 2 — > DIFHWE 122 L EHE, PHEDBRTE, S BARSET: THRLESRALL LY, Bk
OBRERL ALV, RRULLIEETH D, —FELHR( 0, /05<0.2 ) TR, PFROVRIEEC
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0.0 T T T T
MSB Series;
o---03Hz ]
8 O---0l67THz |
w
o 0005 4
©
= J
<1 N ' .
c 0%
.6 . O
& £eo=000a4pns ~00730 \%-
g3
0.00 1 - L 1
10’ 0 ic* 10’
Failure Life Nf
41210 UHEHERBRRCLA2BEFEFIARER
F£4.27 BREEHABER
3 7 R B O£ # # 571
BAER FIERE
=1 ~<.Ll\u .
HERES | mulen (TON) L % % AR E#(NT) | @
,1
(TON) PiEGM& | (T) | (Hz)
RSC 1 1~27 26 1.478x10—1 C 20 0.3 | 895x10%| @©
2 3~63 60 3410x10™! C 20 0.3 3.85x104| @
3 2~42 40 2.274x10! C 20 0.3 1.43x10% | @
4 5~935 90 5116x10—! C 20 0.3 1.57x104| @
4 2~34 32 1.819x%x10™! C 20 0.3 3.20x10% | ®
RSP 2 3~63 60 3410x10! P 20 0.3 457x10¢ | @
3 2~42 40 2274x10°! P 20 0.2 0.39x104 | @
4 5~95 90 5116x101 P 20 0.3 1.47x10¢ | @
5 3~63 60 3.410x10! P 20 0.3 3.33x104 | @
6 2~42 40 2274x101 P 20 0.3 1.32x105 | @©
7 2~34 32 1.819x10! P 20 0.3 [>200x106| —
B| 2~34 32 1L819x10™! p 20 0.3 >200x108| —
9 §~9 5 90 5116x101} P 20 0.3 1.33x104 | @©
10 2~42 40 2274x10—1 P 20 0.3 1.11x10°% | @
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Nominal Stress Range/

[\\l ! 1 T |
05 r e Solid ‘KD 1 90
Open THRT
0.4 r Cross BRME
RAg. A a | INEKY > 7 BT 4 60
§03 - ' \\ #2; Runout LE&D
O AApE Q 4 40
EWJ2 B \\\ \\\\\ w| [ ¥4
£ O D= - 32
OU.) *1
ag] L | = 1 26
I
£
E QI |-
S |
Z b
i 1 ! 1 i i 1
[ox : o 108 107
Failure Life, Nf
Bda211 EaEasBEs
30 v T v T v T
[ ]
< I
= 20
ot [ ]
d
ay
o) .
4 .
= .
10 - .
|}
...
... LN N
® 2000000000000
M (1 2 [ 2 1
0 10 20 30

RIRE (8)

F4212 BREROREZEL
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(Ton)

Load Range




RbhTvb, 20Xk, BROBEVE YA 2 AR A2 TR LHTHbh AR, UTFOL e

bk, Hd4212 Fz—rOlAEUYiRoL 5K-085ViEott 20, REBROBEMZEL YR

ALIcbDTHD, CRICRDE S, BRBHEZR # — MEEATENI L DAE V5, BESESC S THYD

L, 8l 220 BB o T—RELEDLDCTV S, ZOMF = -~ OREIR, 25—} LtEABCEACED

N, MG cABCORBEBSER IR TE S, TL TERMEF—FHcED o L AR, RERBSH—

%, COEENS, Fx—YORMOPABRC I VEEL LBHARBIA D $TIL, 2 0 A ko

B o T a2 LAERIZND, CORERBREZET S X DAICH, BEFENBRE LLHREEbAIL VL

VR B,

{50 &

FERETRF 2 — Y ORFAECBEL T, 4FMKE > TRERRYT> Tkt £2 T, Ch ¥ TOREHR
THOb L oo L D,

42130, ZhETRB/ONLFz—YOEHBET —£%, TLHUGRLELDTH B, BFO, @HIIZ
MEELUAICRONRTC5T— 2%, [, BH3FEEAL LT~ 22T T, ILAKEESREZHOF - 2,
RHRRBEHEY 7 — £ Th b, —HFHNORERIL, ZLRPOHEHBE 7~ 22 T2 CHBEARL 2L 2D —-20
(976 $FEWBHEX ) O ( TIRB LIS THH, To—ASHIL, 22 v FETO RIS C-TRBY LI
YO0, BUCTRETH D, E2HKARKRE, BEEHEET — 20520 TOTREYTRET, ThHOHEKD
E#Bt, WOED i B,

Or /05 = 9.01 Ny~ 0338 (mgum)
0, /0p = 779 N ~0309 (=2, roygam)
o, /0 =207N;~0432  (ygep)

B EDERYHEL, ChETeBohiEnhrsindt, BUTOL50k 5,

D Fz=r} 20y FREOGHEPHRERY 35 THH, ORI SORIFERN, F 2 — > OEHHE

OLiREYE 25 (BBINS TEEBRES 442 ),

2) ARy FOMLAZRCE B~ CAE, BEHERELET 58, TORBCEEREES YL LY

ERrUATICLcr ), rcx s (NS sEEMEE3 I ),

3) RA o VRV Y2 RBETHILI, EFHELEETHS (B0 sEEREHI31 ),

4) FRENOBVCEEFR TR, 0oRESRENH TRV, 2L T, THEIOEER, HRRITE < HHTE

-

5) Fx—YOEHEECHT HREDREEL, ebHTRE L,

6) BRELAF = — ¥ 20Tk, BROBALN QL OV ERTE D & Thid, HEROKEDC HFIL TRED

BF+2evas,
7)ﬁﬁ%ﬁmxb.ﬁm¢0ﬁ%ﬁ&mmn0&%f§%utﬁL.UVﬁﬁi@Eﬁﬁ%ﬁﬁmfbﬁﬁﬁ&

B,

fods, PR~ MHBES T A BREEF = — v, BEAFEE A - BETROBERC L 0 HE
ALz D THD,
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I.O '— T ] T l I [ |
oL Solid  In Sea Water i
B Open  In Air N
ﬁ | Cross  Elect. Corro. ]
& o5 - mEO0 SR187 (1984) |
g L
£ -
o
a B
N 4
@
g am o
o4 u @ 00 O i
0O © @
a b @ % &5
& [ S0 @O, WO
N O'e Q O~
5 —— Ordinary cnam] N Air “. \\ e
€ 01— — Improved Chain ! e e oo ®
§ - ———— In Sea water " \E“@- i
- ~
7 N \\ \ O T
A ‘\ =
L i L 1 L 1 1

log ' I¢* I0® I lo}
Failure Life , Nf

4213 Fz—rOfHRE

42.2 RUuEA

(1) o BeY
pARA A Y Z7OEEE, AP IHBOORQ (0il Rig Quality ) F = — ¥ S {EAINTELH,
B3, Det norske Veritas GO KA F 2 — v OMERAIRDB L 5 K o Tk, £2C, FEEELRILIFUEDT 6

>

pmm—Kd4Fz—r@oT, BREFORQFITGI(JIS, 38) F 2 —» THok LAROIEBK LTV, &
nHEHEF » — » ORGERFE Y LRt L.
(2) #t®F=->
4.2 8WRETIFRADHHT 8 gondBBE AV, MARRLRYL ( TRBELAKAF=— > ORBERL
FTFx—r iR F -2 L,
#24.28 MHEF—OLFERH (%)

C Si’ Mn P S Ni Cr Mo Nb Al
022 0.26 1.36 0022 0.005 072 097 0.48 0026 0035
{3) BEKFE
(a) BENEE

HEAF 2 — v+ V2 ORHE, BEMHO2 /7 3RUBIPOPIHLAIIE 14 B5EETIIS 1 SHR
BHERECLD, Fx2—rHOBBAEBRYERL .
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(b) F = OERCEETHE

5y Fz—CsREHEYARL, KAHBROME(482 tf ) Kk 52T RIFEL. —8B, &
BLTHAAMOLEID, BUSIE-T, BEF2¥ (HENEY KD,

{e) COD (Crack Opening Displacement ) 5B

Froe )Y ORESLD, 4213 CRTHRBERYIOML, BS5762-1979%) @MU THA D

BETCODHEY L2,
0
o !]uj - 7
1Y %
A
L 7
k — ﬁ%ﬁv? / /
2WHSur — -4*————2W+5un -*-—J —QﬁJ
4213

Fr—re ) xrrbiLCODERS
(d} F = — > DOERTKSIEAER

3Y e Fr-rhbhARBREORIRYHA214KCTET, T CRAREEY —35C—FEiwcL, BEY

CARATIRER, L¥Ex, sh—FEUAEICS - THEBEEYfE, I, 5IRABRYT., BRTEER
Bif, .

(4) ABRERRUER
{a) IRERATEAER

Fr—re ) 2LV HLARBRC I35 BAVEERBROERYF1L29RU0MH4.2 1 5 CRT,

AL

Bi4214 3Vr25z—rot)ks BB
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429 HRF - OBREERY

© @ 51554 & w7 B o @ 9

kgt /mf | kof /md % %
7 &% & 968 859 17.6 6 9.0
BE 9586 B 4.7 127 54.8

*J1S 14 S5REEHR L 5,

R i, SIEERELAORQRUG 37 = — Y ORENO v + + £ ~BRHB T HBEF— /SR TT T,
K4F-—rHol|Bsman, SHROBESL S0RQPC3F2—»HT71~7 4k /wdTh DD
LT\90mf/ﬂuif&%oit‘ﬂ4215b6V+»Enﬁﬂ.ORQ%G3§;~VﬁiDTCﬂT
Va I EDHB,
b) ¥ x— > ORNEUHEER

§5)wy+F2—vOK A BBRIA (48281 )P HLMPVK, 1 6mT, BHEROAAMTR] 4mTSH .
ot *OH, BAMKL, BFLALE ZOFER, 713t Thots, %, 7 6mg—KaF = OREH
W TiL, 613 t{l EThD, t4, BYM XDORQRUG 3 F 2 — > D5 IREMTHITE, 500 tf AIRT
BHh, LEdioT, KdF c—2id, ThbD#H4G0BE LD L2 %,

{¢)] CODERER

F2—y 2 BEEOCODRBOBRYE 4 21 6 URT, FRCE, MEERBLALORQ, G3F=
v ) I BEENOCODEART, choDCODMEYAVT, ThEhDF - — Y ORBR DK DR
AEBRREERTHLLY, TORRYHA21 TIGRT. MEEXTHE 34 5 €, GFEHAI»OH—R
BT, FEL S HBAOKMBBEE, ORQ, Kda, G3mME K2 b, £LT, K4LG3L¥l
BTLLEEDY » A~ —BUCODHCIREDREALEN D, BAHERRES R TORIRENE
REHLILE, EOREALLCH, AFORE ZRVEHBEOXELL DL DLHELDN D,

(d) ¥z — >~ OEREIKS RS

[4.21 3 CRLARBREY—3 5 CTHBL LBREUNERCHE - TRHDLORQRVG 3 F 2 - Off
B F421 8T 5, COErS, F—ORES KB HEMMEE, ORQ, G3, K4DBHLKE .
LrL, BF = — v ORBBNICH2 5PREIE, G3Nbo2 k2, K4, ORQOF 275,
coffif, 421703 5CeRD 5RAHEARESOBFLEL THB, KL, 42178, B
4.21 8L BT 5L, MBEORAKABAREIOHLH AT, NI, HIZEIEH 25 » 2 blitLicd
DChHDH, BESBM, v Fr bR LESDTHAILREIDETHD, LA oT, BEHEOR/P B,
Ho Sy u bl L@4a2]1 7 HHCERETHDS, L, CRIRERNIFCL EICHAMRTH-T,
LTI, ThEBRTAENTEE, »FrbleL @421 8OERBET T30 T, BHEDER,
HHekEvT—KT5Z 3 ER~<4A0 Th D,

42198, K4F -, #/ » FREE2H1 0me—Fw L, KRBELXHE»S—-607C
ECEL T, BEFRHEEY RO LD TH B, ChThrBLiC, Z0Fz—E—60CTH, 650tf £
ETHEEL TR, ANOIMAF T, 1 0mOYRENH-Th, KENER (HNFILT TORR) L
vz RS,
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{5) &=

LRyt nr,
1) 76 ¢m—Kd4Fz—rOBEHER, R4 X00RQ, G3F - rORHEHEOMH 15 TEHS,

2) Fr—r ) »IBEEDOBRHENER, ORQ, K4, G3 (BHABRMBLAL L0 ) DHCREL it 3,
ChE, BFz—rORERMNEE, — 35 CTORAHNERAGRI CTRTERO L R B,

Kd4Fx—r{HHE482tfKBVT) | 14m
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MRERDOD L0 T » - LARLHEL OT, BEERIYAZ 1 LOTECDOT A 75 ¥ ML
BrbhTwa,

COBROT v #—H—RCEROHSICINE NI ( FEETL D, tAEHEOBALH C1HRE Rt
HORBETIZ Y, H-TERE T v -l & LTEIBEEHIMICE L TFTREALPECHEATN LN
ETHH9,

HRET » »—OFRFETOERAF( 71 TR LRBET>AO0TECOT A+ 75+ ) K228 LE2
291, PRNOEBREROFIER2 26 TRT.

@ mEmA

BETBRRICIER L TIRIERET L30T, ECRFRHCEAANLRBESRICEL TN L. HETN
HBICE T, kbhvz v b, BEIAHEEBE TS L b EELHCRET 5 8 CHRE L ARNCEELRICE
BTIERB LSS,

(a} A a@_?ﬂ'ﬁ‘f),?)l 15), 16),17),18),19)

CORROT » -k, 7 » -5 BECKEAR{ERT 240, #TORAHNTLT» #—HEKICRD 2
Hrekyzy VERICYBELEEHELTATRTH TS Suction anchor pile® Suetion anchor HFOR
31, BELTANTT v 7 - WELHACTTLAURIBE, 227> »—2BEFETIE, TOAP 42~ &
—~ % FIALTHRELEAICBAC ARBE TS D 5, BR3IBIOPFIL LT, Suction anchor pile& Suction
anchor QIR T IPE HEXEH2210~F2 213 L %227, R2 28K, EffofrE2214, H22
151, BB THOFEEZ2 16K ThEhinT,

woman

— IR AR IR E WD T =y P Ty — & LTEATh T A, CORROT » A1 —CHRO
Ioafidsd b,

() WA T > »—

BETBErE - AROPE 2 ) - 7oy 2 BORKB T o —% Ah, THEELRTHATSD,
7 a2 LEELEOMR L BELEONIHERA RN & & b, TAET ¥ 7 - ORBOBIEHN & %
2, (E2217(1)

(1) SessshtEl 7 » —

BETRCHT bACATICERTLIMRE ¢, HET1ALET LHCHL BT 2850 E L2 RELROER
N ETHRHRTD L, CORROT » #— B HFYHLEMBRICEER 5D H, ERITTETH D20,
HBT v h - BT 5L HBOR-ERCEITRN2E M, (H2217(2)
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BELIHPCITRLANCATE A HOEEN TR ETIHATE D, BLCEWTLI (AW LATW
F '

Y, BECHTLHEIT »H— & LTl Guyed Tower ® TLP® L & 2 BHACHAMICGEH IR TH
5oﬁﬂ%ﬁﬁﬁiﬁﬁ#ﬁﬁ%b#h%ﬁwﬂ?:yrm&.%ﬁﬁ%@%ﬁﬁﬁ**hvv—&ﬁmbf
[Fo5, ny=—OFR—va vEREETY b o— A BUMER® -2 OB b RAD S LIRRKERH
15001t (450m ) LFEL RT3, (H2217(8))

vy S<{HBT 7 —

BEFERSOERORB CHIINZERO Ty #1—T, BEBSICL - THELI (L, 0K+
==Y PHEHELTANR T2 2 ) - TEHDBLOTHE, CORROT v #— DAL LT, hlEtio
T27HR)AQREBAT > h—2idd, CORKROT »h—BEiTEETIIIBTE, 2Ol THETLTWA
Fe DIAETEDE . (E22174), 5)

H O, FiTREME T o v 2 LUNSEIMEREL ML I 4 A HE & SEhER O v v 2 - v 0 513
Bbo LORKDT »#—OFELTQMCT » H— (ZEBEQMCHER ) *X 2 218 KEF e ikl +
B L5205t D7 > #—FRCHLT50ton (IEEHEM=100 ) IC3ET 2,

23 WBBEH7h-

LELb@HENT o p—L LT, ROLS T v h—ndFLhbTH55,
(i) S&B®ET > »— (5188 ) : Bruce, Bruce TS, Stevin. Stevin MKIII, Stevfix, Stevmud, Hook
(i) SRBT - (vrh-) '
(i) BIREIT b — | @ CHMEER, MR

( BEat )

LROT v H -~ OPTEMERDIBOR, BHET 71—, FER T »— LEJIFOWART » »—, BRBT
vh—, ACHBT v h-Thb, —Fl& LT, OTECORBHBTT 2 bN BT > # — OIRWEB~OE At
OREHERER2Z290WRT. R2L29 IV BETHAY A AvOBAATERMT v — (> H—)#, v 204
BRAB T h—, AHB T BB LTWEEWL B, LL, 397V 270L 5 CHBRAEMTBET

AREMTHS B OHER T 1 —HELTRAERbh D,
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_ Al 0N R EP
MO, | T %’__ b 6] 77178 [ 79180l 8 (82 I3~ E:]
1 LIGHT WEIGHT TY [ I 71 I 7 3 t e
2 DANFORTH 1 4 ol | .V’Jn.
3 | MOORFAST 11 6| 1 11 2
4 STATO 2 2
S | STRYRITE 11 ! s
6 | STEVIN 2l 1 D2 2XA 2 Shasim, MK 1L (No.12) # @S]
7 | FLIPPER-OELTA 2 4 2| Dewick barga = XD s
8 | OFFDRILL 2
9 | BRUCE q ! nnt
10 | BRUCE TS5 Z 4 2
| e AR j T
13 1x 5 o 1|BE. B2,
14 R.C. 14 1 )
15 | STOCKLESS (J1S.U.S.NAVY) 2 1!
16 DELTA . q 112
21 STEVIN OR BRUCE 1 1
22 | STEVDIG OR FLIPPER-DELTR 1 1
23 | MOORFAST OR OFFDRILL -
31| g0 (7 .
32 | vICINAYY (6) }or-n-2)
se | (NOT MENTIONED) {30
$2.2.2 Stevin, Stevfix, Stevmud Hook
Ty Hh—DEEN(HE0 7LD ) 223 Delta 7> # —OIEGEN ( #2223 )
7:0-31% | B § |eSndfy A
Seng 28 SIo=R
STEVIN Mug 18
Y20t
Herd son | 17-32 RaS0}
Sand 40 = .
: Mud 25 £330 210:p
STEVFIX : J8sop 2
Merd sonl 40 ; : x
Vvery sott owa 40 1 2750 301,58 1 .
{3250, (7000) | 3700{2018 | 4250 |90 |65 |1120 | 50-55 "tons
STEVMUD Mug 35 4000 (8800) |, 400012177 [ 4600 | 100 1" 70 {1220 | 60-70:"tons
Sond 50 5500{(12000) 45002425 { 5175 |.110 | 75.{1350 [.70-80° tons
) 7000{(35400) |,4300[2593 | 5564 | 125 [/ 85; [ {450. | 80-120 tons
HOOK Mg © 10000((22000} {:5400(2940 | 6300 |.140 | 105, | 1650°|120-150 tons
13500{(30000) | 6000{3250 { 6900} 150 | 115 {1850 '{150-200 tons
Marg soil 60 or any inter-
‘B Mud H‘P& LT L: 08 weight
Oy =8 Soil Wy § =i 4 BT weesr
of wetsy food current # 2.2.4 Baldt, Pool, Beyers, C.Q.R., Stock,
oalnjofeln o afn p o LWT, Danforth, Delta, Stevin 7 > # — OREEH
Y 1eoa| 21]a8]313] a2s 50 2eo (27 cL’)
Poct WO Gejesf2a8]| GO 40 238
Oeyers 04| 28164 |C30| a0 34 240
con @ freolasfiec] 120 48 33
ey w| eol2e|ss0] sa 30 n.J
Lery "o 112 3 w2
Dantores e |no|se 230 40 G « eneher weigM in ko,
Dentorcy | 03 |183 |52 {2041 110 80 310 17 913 330 M« rosting wticiency o "OI0 oW
Oea.rr | £3|w00]2e o 24 nonar werch
Osts v~ |02 |13 |00 100 82 18| ;0 123 120 D « ¢190 » meter
Oete ;3" | 1220 [0S |00 e 00 10| e wo 1s "} o Cresking ot in % of heiding pawer
e of the ..‘..no-uolmaﬁnm
Siovm 307 | 20 170 32 RapONed wih stermy weves » 4.5 Mir watzr, 00 is At very reliebie)
Seovn 32 | £30 155 62 200( 38 03 30M
Sievm 3 | 030 {723 {50 |1a0] 162 a5 201] 2259 80 33 % = Test s1=00eg cue 2 wive brecs
Siever 407 | 50 {723 (5.8 {134



#9225 Stockless, Stato OIS (SR 11) IK X 3 )

(Posd
Bffective Anchering Load)

N Ancher Aacher Woert, (Anchot Anchor (-
Tast siee Macher Weight Leed TR AMess)  Brag  Uficieacy™® Bemarhe
w)  aw (16)  Bfficteacies Distasce
()
(a) Steckless Ancher
s Iu::'hn DX e once cwan (s 69| B 13 :ﬁ‘;‘ﬂ.‘:‘mhm
s Wo4-1; Steb. » v -
. P> - chly; oachors beld
bY; 3,9% 8,100 | 1.t :::“' bering dros
- Steckless - SK 3,350 20,000 &30 | s3] na Aacher Beld ervate
Ve wy 3,38 wns | e . teally wieh drog
ue 3,39 1700 0 | s200] e
Aacher beld stebly
W Stackless - 9K 11,310 31,500 0,40 | 6.2 (4.9) [N
3104-1; e, ’ . during dreg
N 5.8
Stechless” - 98 11,370 s | e 1n.s
un 28°J-7; Stab. ¢ 76:“0 67 .4 o)
.4 {Shank~te-ebechle
Ve Stechless - 3K 3,950 31,00 148,443 D110 0.0) )} ]
e 39007, Stad; 5,956 33,000 139,476 | 9.9 (9] P 2.4
. Toades
vn 30 W0 s B2 2.0 (Ceova-te-shachle)
2y 3,950 36,00 11, . .
S 1.7 .8 (Croundriog-te-
v 3,050 30,000 129, tacale)
]
1 Stechless - SK 5,930 20,600 40,952 6.9 (3.5) $1.3 0.¢ (10-1/2/13)
I - wolr s, 5,0 1weue wan | eron] e 0.9 ‘““““:’.
- .8 B0 | b0 ) 0.9) (3-172/8)
1 o i bratrll Bt - (0.9) (m-u:)'
? 10,57 18,00 57,627 |>sa (] s (X} (16/20)
[ 1,370 30,300 39,900 3.8 (.n) .4 [X] (16)*
n Stechless - 3 10,500 32,00 30 4.8 .
“w%y; :
" Steckless - Sk 3,950 27,000 61,636 | 2.6 (4.3 0.9
12 Y7, Suen; S.9% 22000 17302 | 5.7 0.0] #a (0.9)
1 Cusn 5,930 21,000 34,667 5.8 (1.9) 169 (0.8) 5+ ft aud
T T 0 eud over .95 34,000 62,060 | 116 (0.0) 3.7 (0.6) o wmd
a9 cerslly saed a0k 22,000 10,500 | 3.5 [T (0.9) 397 0t wut
u 22,000 101,600 | 4.6 . (0.8)
u 12,000 nreo | s 1.3 ©.0) Q-
2 22,000 121,500 | 5.8 .7 .0
{b) STATO Aacher
we ie STATO - 1K 010 7,000 15,332 a8 (a.3) . 1.4 Ancher retated ot ¥
Toe Sond 33%/; 16" stes. n
e staro? - 1o as0e asee s lon] s 1.4 Aacher tetated ot
39%; 2 12,000 18,488 § 122 0. posh losd
Stad. (o)
7 STATO - X 3,000 31,000 62,386 § s (10.n] 193 3 Aacher reteted at
U 0% W 3,000 33,000 32,605 | 118 (11.) 18 .. pest lesd
Stad. {a)
i staro? - x 3,000 BN fua we 32 Aacher retsted, Mol
I7%; 52" Stad. 40,000 98,492 19.5 (13.4) .0 ecratically
(0 STATO - 3 3.000 60,700  e,015 [205 1] we 2.9 Aachor beld stably
3.5%; 82~
e,
(Vi STATO 3,000 (LRI T .S 3. Ancher cototed ot
31.8° " peak load
ftad. (n) .
11y STATO - ¢ 6,000 105,000 132,262 | 22,1 (12.9] 2s.s 2.3 Ancher retated ot
e 32%; " 6,000 72,50 9,192 | s (12 1.6 3.6 pest lead
ne Steb. () 6,000 40,000 4,000 [ 157 arm] 13 3.7
126 3an Diego Sive 2 sTATOY -3¢ 3,000 44,000 59,000 f 197 (1o e 1.4 Anchor eabedded
T-3 (¢ avd over  31.3%J; 32" 43,500 50,623 Jies aed] w2 quichly thea held
Line sand SLed. erteLically sfter
U 3,000 59,408 { 19 [N} (1.4) peat loas °
¥ 3000 32500 0,91 § 2.6 (0] a2 1.3
\ Indisn istsne’  gTATO - 1K 1,000 14,600 21,830 ] 20.2 (33.6)] er.e (X} Aacher eubedded
30%Y; " quichly; begen to
Stab (a) retate [ -1t drag
()
» STATO - 3 2,30 37,000 13,350 | 21.0 (10.5)] ss.2 e Aacher Jeld stobly
A8%J; 31" Stab. . {18719)
8 STATO - & 6,600 107,90 | 6.2 4.6 1é Aacher retoted
30°d; 4 . stesdily during
Bab (a) onbednent .
(18-172/22)
1% Guse! STATO - 3 3,500 14,000 18,98 | a8 ) 4.6 [X) No wud
T 10 and over  30%; 32* Stad.
1y corelly semd 0. u 3,500 se,2 |16 . 0.9 o et
" 32°J; 32" Stab. 3,300 44,000 60,200 | 17 (12.5) Yy 1o Tested v/100' viee
at shonl; ne oud
STATD - & 6,600 43,000 48,500t § >1.3t (6.8)] a2.e 0.9 $-7 (¢ wed;
M0, 67° sus. Thxtended atabilizer
. broke sad caused rell
[L I STATO - & 6,600 103,700 | 14 0.8 1-2 1t eud
3% “"
ed (n)
3 STATO - 1K 1,070 ) W ] .3 0.6 $-7 €8 and; extended
. °J; W" Beab. stabiliser brehe
- —— during test
.:“l dort load miame (shais efficienty & ahota weight s osesficer).
velass were

'h‘-l-—--iﬂ.
aacher had tus post Jesds.
* ot tUp 1 fem.

'mnu-‘-nnm-uu.uu-nu.n-.
i

tined apes (lubae
soemsl otabdliser
ooshar fabrissted
flube angle

RON |

Leages
with stabdlisere
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Ancnors: Bruce Ancior Mark 2, LWT, Danforth-type,
A.C.14 ang Admiraity Stancard Stockless (A.S.S.)

C-Mam2
Altainable Holding PowerKips*
Anchor Weight (Cable angie = 0° at sea beq)
LWT/
Dantorth-type  BruceMark2  Sand Mud
4,000 - s7 B
- 220510 100 ]
) (1,000 kg)
- 4.409 b 200 140
(2,000 kg)
2000010 - 290 10
- 661410 290 -]
2 {3.000kg) .
& 25 2000010 - ) 150
8 45.00010 - 95 25
A% - 143310 630 m
H (8.500 kg)
5|3 = 60.0001 - &s %0
L8
32 - 19,843 1 875 612
=;< (9.000 kg)
-gi b W 1Ko =1.00010
or
gamm
AC.14 Note 1. For a given weight, the Bruce anchor Mark 2 has a smatler
10| variaton of hoiaing cawer cetween sana and mud than conventional
hign hoiding power ancnors, i.e. it offers nigner ana more reliaple
hoiding power.
Note 2. LWT, Dantarth-type or other high holding power ancnors
rotlea on their sides may Give no mare than their own weignt as
holaing power. The absoiute roll staility of the Bruce ancnor
eliminates :his oroplem.,
Note 3. The Bruce ancnor does not require the fluke angle
agjustment tor mua wnicn IS often necessary for convenuonal high
[+} ) = % - % ) hoiding power ancnors.
Anchor weight in thousand pounds
Note 1. The soreaa ot efficiency for a given anchor weight reflects
the effect of good or poor nokting ground (for exampie. sana or mua).
Note 2. in extremety soft mud of very low snear strength a long
drag aistance may be required 0 reach the values ingicated. 2.2.2  Bruce, LWT, Danforth, AC14,
This can pe reducea consizeraly by the usa of the Bruce cable
deressor. ASS.Ty»—DiEFEN (H4escrs)

Note 3. The efficiency of the Bruce anchor is constant throughout
the range giving a hoiding power advantage which increases with
increasing ancnor wergnt.

Note 4, The continuous oortion of the efficiency curves for the
Bruce ancnor Mark 2 reters 10 the range of ancnors presentty
availabie. The discontinuous portion indicates the potential of

the design.
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HOLDING POWER . ‘

Holding powed In t
Haltshralt in |
3

[} g XEKEEERERERAE R
W«mm

|
eﬁa'uc’ ) (L1} 9) (10)
225 ACl47>vh—OiEEN
(HEras/ED)

|
E
t
l .
E
I
%

‘ --:: «Ofthoids
i o~ ===
% i=
! - -
i s
I
e | E -
e 4 FEEEEEXXEXXZEEX]
®224 Offdrill 7> »—OiRES L el o A« Arkerpemia
(HAe7CLED) Eﬂa‘nc’ usg) (12.0) tn.2) te.?)
2.2.6 Danforth 7~ »— OiRE N
(H2a7LD)
VEAY SOFT MUS BOFY MUO
Huykn SITE A
- soss T s0es Tveer soss| veer | Tveeac
o
"
10! Wil 1 |
WP W W P ey e v e e R "
WMEDIM MU FIRM MUD CLAY
™ nyg sTEH TI
Tomupome | ome |a] ome | omu |wme | [P o]

HOLDWG POWER iy K103
|

»|
AR , M - 11IAR L1
e w » » » W 3w » N w W W NN 24* w0 E » » »
MEONIS CAAINED SANS HARD PG GAAINID BAND
LU T ez
-
aois | wews |moois] ecers e Tveezr TveE ¢ o083
» ’ nove
FLUKS ANGLE N
» DECALLS EHOWN
BELOW BARS
. n n 1 n fot W ¥ o | :—IF:‘ I _— 1 1 .
» » % » w »» » 0 E o e 20 2 N M :

¥ TYPE1l : LWT 7>~ #—
TYPE2 : Stato 7 »# — 2.2.7 LWT, Stato, Boss 7 7]‘—@?@5&7]
(X#R12) it %)
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(FoafgiczvzV—rEAN2BBALAELD)

(zv29=+Fa32)

(pHF=v o v)

R228 EBHET 0P (XBMNDICLS)

. OTEC-14M
;‘E "E74 300!‘" 40.6‘02_’_413,/027

1350m

A7t=
(iTh1

Rax

433m406cmi-f1 00~
1158m7.3em74 YO~

BINAX260tFx =P~

-

7 R
OTEC—-1 R v =5 4
(X))t s )

2.2.9(a)

2190m

XIB(+41 a2 R2%)

74 OTEC&#3

2.3t)

L1560
F380m% WE6lcmA645m

E{E50cm & 2 52mB K T Lok~ R

RITFLY
Xk e T Py
§E , 74¥0-7
W i¥8cm & X450m )
RyrosLysqay F—o{vra-7

znmnpy7—7x4b

15132 ) - Poh-

X229 EBEEHET> —OHEHH
(XBR15) It X 3 )

ﬁf///;—f&umb

B12.29(b) Mini ~OTEC D%Sg + x5 4

226 Fr2)— 7oy 2T n- OGN (AUAFOBIIIC 21T 2 EERE ( XERS )ICL 3 )
# &= EHENDFRHE (BN KPER)
i ] w i =
Bk o
Max. Min. Max. Min. Max. Min.
Bffka 7 )—t7ey2 | 545 | 320 | 079 | 040 | 074 | 049 | 1.05 —
” : 219 | 1.04 — — 1.62 | 055 | 1.68 0.98
#isar2) 7oy | 474 | 239 | 1.26 | 1.09 | 1.18 | 068 | 1.28 0.85
B¥kavs)—t7e52 | 500 | 244 | 226 | 174 | 154 | 1.14 | 1.82 0.95
F r 7 F 5 M| 552 | 321 - — 055 | 034 | 0.75 0.30
Aby2vAT -~ | 515 | 443 | 350 | 1.51 | 0.78 | 036 | 1.02 0.42
” 235 | 204 | 608 | 216 | 370 | 209 | 1.28 0.35
A b v 2 T v h -] 512 | 444 | 343 | 1.04 | 086 | 028 | 250 1.03
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Test Distance from | Penetration depth Pulling Max. allowable holding capacity
No. | pullinglug 0 below mud aagle MN

sand stata d ding

Am) {m) A Srom's theory
1 + 1.9 3.6 [} 0.73 0.63
2 0.8 8.0 1 1.5 1.43
3 + 0,8 5.0 1 1.51 1.42
4 - 0.5 8.0 1 1.170 1.70
5 - 0.8 s.0 1 1.68 .70

£9228 $rvarTrh—s 40 (EE38m £E50m)
OEEHMELD (R 15) KL 5 )

] Test site Pensuadon Pull-out resistance
(in the Nethecla: depth MN
(m) measured calculated
Noordland 1 L3
0.98
1.0 0.9
1.08
Scharendijke k] .18 L
1.82 .
Deifzijl ] 1.64
2.0 1.8
1.1

2211

Y7 varT -0

(X@R16) It X 5 )

5 2.2.12

4 [
EMBEDMENT DEPTN O

) 10 2
m Kat

BER2mOY 2 v arTrh—OBREI L

Flatks oMKk (XER16) Itk 3 )
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2213 ¥ 7va>y7rh— QAR

(XB1D kKL 5)

i
4

2.2.14 FRERT yw—@éﬁ:m‘ﬁ
(X#18) It x5 )

(]
ANCHOR ESTABLISHED

’ X 2.2.15 &8 7 » 5 — (Propellant actuated embedment anchor )

DGR EBA AT EER (R 19) IC L B )

2216 79— .243—-n.752p-
(XD Icr3)
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™
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s Thrust Plase
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229 Comparison of Anchor Types for High Capacity Moorings

in Water Depths From 500 to 6,000m ( 3@k 20) I X 2 )

'Cnung facilities not available for
larger required sises.

bAccuuu positioning and anchor set-
ting required for sulti-point moor.

“Bridling of flukes very difffcult;
launchers for larger flukes would
vequire coueiderable developmant.

‘l!ﬁcluq ® component of loed
capacity/air weight of anchor.

.Anu-n competent rock at seafloor.

For deadweight emplaced by com-
trolled loweriag; deadveights, {f
free-fallen, would be rated sbout
the same, assuming damage to the

hor on landing can be minimized.

Anchor Types
Taczors
Drag Plate | Pile Desdweight
Technical Tessidilicy
FPabrication fair® tatr® good good
Transport good » good fair fair
Installation couplex” | complex® | complex | simple
Short=Ters Perforsance
Uplife effictency, sot1?, | fatr g00d good | fatr
Lateral efficiency, soil" | good good fair fair
Performance ia rock NA XA good® poor?
Loadiog directios limits |umt- omnie omie omni~
Wmber of anchors several | ssveral | several] one
| Loag-Terw Performance
Line abrasion poory poor good good
Rapstitive load fair foair poor good
Cost Inscalled high high high moderate’
Overall Suitabilicy
On sofl poor poor fair good
On rock IIA NA good poor

Place

'Auun‘ that free~fall emplace~
meat s used.

Note: NA = not applicable.

Drag Embedment

Anchor Groups.
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BEXHE

1)
2)
3)
4)
5)
6)
7)
8)
9)

10)
11)
12)
13)

14)
15)

16)

17)

18)

19)

20)

KEFBA  WRERARATY »— 2T, #i#fivol 49 N9, 1976
Q@F —& T n— OEEHEEE 34 vol .40 N12 1967
Peter G.S.Dove et. al : DEEPWATER HIGH CAPACITY MOORINGS, OTC 4050, 1981
SR187 MW MEWOREHRECHE T HBAMAREHE M 352, 1982
fed NG| No. 362, 1983
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Vwind Vwind wind driven current velocity
Vte Viide tidal driven current veloeity
- H XS ( crest to trough)
Hs Hs HHEHE
Tz Ts T A ( zero uperossing)
h MWL KER kAL
Guidance Recommended weather criterid
b T B survival cond— | db¥BIC 0t A survival cond—
itions, all seasons T itionslC¥i+ 52%H
TLEH
(%£8.4)
(38 .3)
1) % Tz ©ERMEHRE =
F 4 ORFTIC B T RAEAY %
ffi&ndg
2 NhoREE BH, B ---pt.3 ch.1
sec. 4, W9 1 ERKBICES
WTEH T %0
WEWESN <+ rrecognized the—
ory(ex.diffraction theor—
y) TS A RAREI DT
A 5o
3. WERPAGOHE | D 1lst order wave induced
F7R forcesit L % vessel ®high fr—
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W f DnV ( POSMOOR) NMD( '82) W %

1—1 R B A (., i, . ( main wave)
—ETBEEEL, 2AND
BEXBAERICEI S EEL bo

@RA, BiH, FEEE KD
MHEND LT Bo

@K LD vesse | OFAITK
Rk Bo
total quasistatic displ—
acement=mean quasistatic

-displacemenr']% motion
amplitude*z)

*1} ARHEDENBED vess-
el OHIfiAL, RH Y 27 4
& OEEF IS DO FIT
L HFEAM T CORM,

*2) PHAEE bOBRIK X5
AFRIR TS L, 74 VERHO
R GiE surge, sway,
yaw DA CONT 2 hour O
RO & % the most
probable largest wavein—
duced motioniBiEE 4 3,

DFRE > 27 £ D5 2454 (stif —
fness characteristics)
ft recognized theory T L%
b (ex yH7 7+ ) —E#H)

Gmean X total DNy
FARARZ 1 Y RDEHRET ~ =
T 4 O3 2R ST T
+50

1—2BhE9FHT DR, &k, BEolfiomMiEREE
FLUHMBEORMELERLT
g

@R, Bt HANOEMES %
ZR T30 (BLoWTIHEH
EENER hoEg B
Lo ) BCEAR —E L T A0

QOWE® Ik vessel & L UCHE
¥YAF LD inertia,damping
EZrERET 5o

@R BIR TT 90

(8) 1hour W _EOEERFIC T 5
vessel ORKEMERBEKT 1
YRNERD Bo

®3 1 »ENOIMFIC 2 TH,
RRBEO 4 v BRICES (K
5+ & vessel OF FAMLESIC L
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b1 5] DnV ( POSMOOR ) NMD( '82) 5] *
BHAORRAT (FRd ) LA ECAT TR, BERE
bbbz EMYE,
2. @EtEE
Cundition T &
ZAERDETOEL AL
0 ZWTvessel HEOMIELET
(Operating) T#%Aweather cond.
74 EINTOEDAEERL
WT vessel A% locationiK
S HELIEMNTEL, IBD seve—
(Survival) | re % weather cond.
weather cond. i7385F L #- sea —
sontC¥+ 5% weather data IC
ESWT100EBREPE LT 50
(Damx]a)g'e?i operating cond. & WT T~
operating) | #— 3 4 > 1 PN
DS survival cond.lCHENWTT
(Demgeed vat) | 7= 7 4 > 1 nsat
*
3 HEFA4 ‘/O%')ﬁ DOMHIRTOBEREK &L 5o |DEHHRTOBERBICL B0 |*3) Safe ty factor
% condition |[FREF71 Safﬁ:’-gto,— =1/,
{£9.5) max _ 3 7 {permissible
gﬁi‘tmg intact usage factor)
Condition 0.8 KM LTE E =Tmax. Py
REEFETHESHTEEICE D, it';rt;:‘: . 2 Tmax=max.line ten—
71 YENOEBES T 2T cond. sion ir the most
Condition DQ,DS K3 T max. . heavily loaded
7 1 OEMIKEI DEDOHE% | operating 08:_’:};?: 2 anchor line
Hfrbhnz &y cond. Py = min.breaking
extreme strength of
*4 )
{H8.1) wizt;]l:fr ! 1.4 the anchor line
OBOFFOBE, HEBICLD | %x4) BOREYMDE  THRDT
P& ERETRE, e, BEHrcEn A D
HREZ 4 ORERE=20LT 5,
OfhO T HER L b, FEO%E
EHEATREN DB EICH BOE
EETH L,
@RFA> 1 v REXBRHORET
anchor Tt _HT 15585 %
Wk ERILFTET L,
@ith O oBh THEI L,
BHERS T HEFCEBIN
TrLZEMKADdrilling
platform oW THBME
HOREETL W, HULER S
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DnV ( POSMOOR )

NMD({ '82)

4 AIRE—D
A

{4) Mooring equi-
1. Anchor prent

2 Chain cable,”

Steel wire

*3)
rope

thrusterr3EfH L vessel T
i thrustDEHRELXKRBOL ST
ERB T2

(#£8.6)

(DR R ( embedment ty—
pe) & T HDMD 2 4 ST ON
THHEMLT Lo

(D additional anchor #HL Y
R onsl 9T BT Lo

anchor@%ﬁﬁé‘&ﬁ*l)
{Danchor & L ¥ shackle 20
S8HE> anchor 1ine®3EHE &
+5o
(@ .anchor® proof load=05x
{anchor line @ min . PEHTE
BE)

@ stud chain @©steel grade

ANV K2 . K3.K4 or ORQ

{ Oil Rig Quality)} &350

@ chainD—B% Z L TORD

IT steel wire rope ¥ AW

Tiwng

@ wire ropell@EH A o * LT

o

(ISO standard 2232(C L5 )

@ steel wire rope f:@1%E all-
steel B, 6x378ARRMAE T30

(min.31 max 52 wires/ strand)
BE L O T A& BRKED core

4 ¥ 1 OO FERAIRE
TELHIOTHRThEE LR Vo

(#8.7)

*) A ENEBRIRLX
#+5 thruster AR L7 &1
Ao

(1) extreme weather condit—
ion®FTHRE 7 1 231 &
W L 7 B ABRE S N B KRS iR
HegLt+auiEir s o
LonfR, mMELTEL Ly
@ B =&

(Blextreme stress O FChi#E
HBEEZEA L anchoritonT
3% 1% operating procedu—
re;Afi# platform BICE
NEERENLB TS Do MR
REBOERIRD LS DA
anchor ®5EEF &R

EREh BB L DT an—
chor DBERBTITI T Lo
anchor® test load >05X
{anchor 1ine ORENTHE )

@anchor chain,” steel ro-—
pe WARBEIhARESRKC L
D2THABREIN, BHMFEO LD
LBz e )

[2) anchor chain steel rope %
fefl chain & steel rope
@ combinationT AT L \ng
(D steel ropetd ISO quality
Aor better {CHEVTLH 2 »
E+bo

anchor chainchain locker A
~ OB fH}i2 anchor winch 23 pla-

tform BBy B2 B Lied %

DnV & LTl operation
DOFEPEREBL T
#+#% anchor DIEEE 143
BRIhBZLEELT
\WA DT anchor QIHEE
heontidr— ~+BR
CEHEV,

*1) BEXBROHFEK
2WTi main ¢lass
pt.3ch.2sec.5 D
4008M

*2) anchor shack—
le DFEBELDWTH
Main elass pt.3
ch.2see .5 D300
2]

%3) anchor chain @
HHE, B BREL
RS 28R
oW T main class
pt.3 ch.2 sec.5E &
H
steel wirerope (T8
L T sec.5F &M

*4) BEHEICDNWT

1 enclosure I
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B B

DnV { POSHMOOR )

NMD( '82)

Chain cable/Steel
wire rope (A% %

3 Fairlead '

LHOBHIT LD steel rope
) ZAWTLEW, (ex) spiral
strand and 1 ocked coil

ropes)

Hi01

D roller type THEEZ Lo

Hio03

@ chain H fa.irlead{-6 )

* pocket D¥>5
joining shackle
AT o

* groove width <165 XCom-
mon link dia.

o [F %L & chain support
ToahdhofEE T L,

H104

@poecket# L@ chain flfai—

rlead HAF 5D E RO L TR

H105

(@) steel wire Fi fairlead

®ERT

(Ed8.2)

H106
(5 combined chain wire anch-
or line fifairleadd »— =45
CEE
H301
(OHRE
hE 5 A v DHEMTRECSL
WHTE & T 7By
g, < 090, THHIZ Loy
g, =nominal equivalent
stress
¢ = specified min. upper
yield stress of the
material
o RN TRICES Lk
DWR. DIA o TH$ T
FiRRE 7 4 OFEIC DN
Tfro9 T o

(H8.3)

DWR=horizontal design
working range
DIA=vertical design

inlet angle

OB 1% pull offTH 2
LLEOBE LR LAV &g
steel wire rope® drum ~

OB SRR L T 50

(D chain Al fairlead

* pocket@®$>5

* groove width << 16 Xch-
ain dia.

N

@ steel rope B fairlead
dia.groove OHEZ A —»
— DRIt LT L

€314
HEZ A - OWPERITICE LN
ok - 1 s i N d
R, fairlead® platform
Bft#s L fairlead3 FiC
H LA ARG { nominal
tension )
< 0.8 0X (#E© min. B
0.8 0 (Bt ¥4 OREWFIC S )
Thbilg
tf fairlead OHfHIEL
fairlead GBEBXKEINEC
T4 platform WWHEEY* 54
EnT o

*5) DnV Titmain
class pt.3 ch.2
sec.SHICHE > CERET
1190

*6) POSMOOR it &
nifwindlass 22565
chain-links Bl F®
DILEEREC & 5 fai-
rlead @ pocket ¥
=5 EFTBTk,
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H oA/

DnV{ POSMOOR )

NMD( '82)

a

Fairlead (Bt% )

*713
4, Windlass winch

Hio02
BB T4 1L lower fairlead
#Geable lifter I direct
KoaFSHZ Lo {upper fai-
rlead BT 2V T &p )
e Upper fairlead OFfd
fairlead @ dia, Pocket®
., fairlead & Cable 1lift-
er HOERELZR L TR
CHEET 5o
H103
lower fairleadid swivel
arrange® T A2 &g

Dwindlass XKD $ O IEFT
LT ko
— one cable lifter for each
anchor
— coupling for release of each
lifter from the driving shaft
— static brakes foreach lifter
— a dynamie braking device
(Ol wildeat @ pocket D> 5
B dw >15
Dd= winch drum dia.
dw= nominal wire dia.
brake System
D¢ &% 200 brake system
{static) Z4HTHT o
(Nstopper % LOBE
12tf statie braking capacity
> anchor line@min . fNTHIE
39 124,
capacity

static braking

= 05X{ anchor line © min.
BB ORAE )
(2) stopper [ {Ta DINA
1 2¢f statie braking
capacity
> 08%( anchor line @ min.
W TR T )
$ 612 static braking
capacity
= 05%( anchor line @ min.
TR A )
(B)dynamic braking capacity
KT 2 ERERBIT L By

(@T% 5/ maintenance free
OEERTD T éo
R RE 5 1 v EhOBEDO
fAlo+Th &N, steel rope D
WM, chain OFEELRIT L
Lo

OHRB 1 A CBKABRIVGEL
Tt 9K fairlead ©OFEL
BT E1T9C Lo
% F BB KRR % operating
manual C/RFT T Lo

brake system

@ brakefEliinormal power
supply i LT % brake
REERrZdant Lo

lnormal power supply 258

*7) DnVTHREEL M
A HERY
main class pt.2&
pt.3 ch.2 sec.5 G
200THE LT 5o
NMDTit opearation
O R b, winehiZ®
O O+HCRBE S
N # separate opera-
ting house & HiR{E
TEHT &, 2/ ope~
tating house 7 L%
#7414, winch.
stopper OIFE % T,
anchor line OPER,
BURfEEATE D T -
ELTnhy
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" H

DoV (POSMOOR)

NMD{ '82)

windlass winch-

5. Stopper

{(#Ed )

(%8.8)

(D stalling @ 1ifting foree
=> 04x( anchor line @ min.
MR )

* 7% windlass/wineh 1 3G
secfil stalling condition

EHROCLENTE B0

DIRD 22024 785 D
—cable lifter/drum shaft
FICERLT cable lifter”
drum OEERERF £ 4 7
(pdwl stopper)
—stopper LHRE 1 v DfiT
EREEMT L LTI bRES

B L 3B ekt wineh otk
braking 1@ min.50% 0%
Fbraking HHENEK g B8R
WHeghT 5 &
(QDFEEEF T3 stored energy;
emergency power etc.lCX
b 15se~MHIC brake % relea-
sel T, REF 1%zt n
v L EBLBRTTaAAE Lo
BTOBE—E braket it T+
DFEFF brake & release T&
AT ts
"
HREZ A - OWMTHEEICS LW
BAITETE £ 20 LB structure
AW A L5 267 (nominal
tension) <<0.9x% ( #¥ DK
1)
ETAE T L,
(Blbrake system DWE
brake system{T4 L A24F
)}
(nominal tension)
< [ 08s5x{#HEOmin. Bk
)
0.80x { M DRMTIES )
& pulling force™® )
> AtRE4 O sEs o TR
haRBE 71 > BAME
035~040x{ RE > 1 » @
. WM E )
HER HMIC 35 AR LTS, 4
B e ERCR B LT
o
B winch ©F {2z bo
—nn—n TN Y S LD
{EW X % permanent sprinkli-
ng system ¥#¥Mf+ 5 o
@ winch 2T ARFEEBRRHTIT
work shop certificate A%
BTH Do

Owinehdiff { THAHICBEEI L
EE: A bo—an—
Ly Ty b 155ec OfH
{C stored energy, emergency

poweriC X > T stopper &
% release TE AT &g
operatien O stopper D2 F

¥8) anchoring O#
T, extreme weather
condition I %
anchor O4EEL h %+ 5
Rt B BIRE T 1
DR KHEE T pre~
load &) HDICH

B,
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I =] DnV ( POSMOOR) NMD( '82) i &

Stopper{#ix) 1OBROBLEHC 247 ‘£:7 (nominal tension)
' (COBBHEF 1 ¥ Omin. < FHOmin BRIEN
WITRECSE LNEETI 1~ 0.8 0x { HEOHEBICT )
Wiar 54 %X 9 ICHRETT |@ stopper ORI ANFREREIC
A k) tt work shep certificate

OHEBEREMain Class pt.3 PRETH Bo
¢h.2 sec.5 G200 T 94
B stopper OMPFICOWTI
Tadle D2 &R

6. Anchor buoy {D anchor buoy marking buoyi{C
DNTREARERT AT Lo
RICOWTid, B LRSI
BHOMITIKE DT TEARD
EeERBODLTE L IR
anchor handling vessel YT L
DT A EEH D b RWHES
THEHT b ARAOTRNE
REhitokhbig
@47
B pelican hook #AE %
throughgoing steel mooring
rope ¥ B2 22 S TE B £
17450 BIOFA 7 &N
AEEit, anchor handling
HFBEKEZETHHZEFE
Ht+LT Lo
(3 anchor buoy @ mooring steel
rope @ E >=50m+ KR ET
L Eo

7. Instrumentation D= baw-rn—atfld 7

w % & operating house @fH)
W communication system %
BFHCEo

operating house @ sound
level X communication VT3
fEdiENE ST B Lo
sound level 3 fE< 75 dB(A)

() winch Fi operating panel (T
FE> 1 ORI LES, &
T EELRTES LD DR
rRBETLC Lo
%/ remote release BTAL D
Ty ba—mr—stiidFY
o SEHRE 71 BN MR
TS L h BRI ERET S
Ctao
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H H DnV{ POSMOOR) NMD{ '82) W #*
Instrumentation (@ remote operation ¥ 47 94B&
(Bth ) loudspeaker/clock % 7zidith

(5) &fERgks LU

B

windlass/winchiC DWW T TFD

L1790 { brake system %

i)

(D assembly DHiC surveyor @
vanoTrEms ! oEns
Britoc o

@) 73 1 E N b wind] -
ass/winch ©9 LA L $1
DI DN T surveyor D34
DT shoptest T, HE
% lifting capacity.static”
dynamic braking capacity #*
BERTEANE S hHEETLE
Lo B I>THETOR biC
1 2@ windlass,winch ® pri~
me mover VT T BB T L
nCbktd b, TOBPSCH
resulting lifting forece & br-
aking foree®¥EEBITEHETAIL
LT BC L,

(@ vessel ICHMEE, surveyor
DL OTIBRRARETY
Clo FARAMFZ 0 ZF 4% sur-
veyor DERBERAICHE TS Lo

@) < £ 1 DD windlass winch
o T & Omax. continuous

tifting capacity DB ¥1T 5
Tk,

®P < &% 12D windass winch

{2\ >T dynamie brake DELES

ot S TN

& sound signal ¥ alarm®@ B
T4 TO winch (CB+ 5 &
to

@27 LDORETIE LWl B
HB %MD P alarm¥ £EH
YRAF L@Doperation k1T H
LEDTE HETOBRFICHKT
TEHL L,

@ platform ORFMOAZIC 4k
bLE A FHORE > 27 4 OHf
AL FO anchoring test%
ship control OEFOTICIT
%0

— anchor windlass, stopper, ete.
OHEFES R, SHE3 @ calibration,
MIE » 2 7 ADIEHRER

~ winch ® static/dynamlc bra-
king capacity B

— stopper DEFEREE L release

— stored energyiT X Bz 12
@ lowering

— anchor winch @ max . pulling
force® = > b 22— -

- power supply fEE#H TR L
5% b @ braking force® = > }
07—

— fairlead _E® anchor chain &
B HORE

— thruster #5284 thruster
capacity.steering system? i

@18 /4D platform O survey
A LT e 1074
cables.fairleads /€ 2T
BHZEELFTO C Lo £TO
B4 ik 1B/ 2 EfUED
AEER ST B o B
ship control@ir&\WOTFIC
T90

D4EL R LARE S 4
b test sample HHOTH 4
M7 ARG E R R
¥fi9 T ko TOT Eid anchor
chain i€ 2T 2 4F4F, steel
rope K2 TIREFEITSC
o

¥1) Main class pt.3
c¢h.2 sec.5 G300
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(6) Anchoring
operation

{7)] Maintenance

pper, thruster Ftggete. €
\nT 1|8 /4 ship control
ApEB LR ABETTH L
Lo

()anchor handling 17 94&
@O weather conditiond Il
L operation OEFFCHEL S
zko
(@ anchor line%® 1 X F o8+
BHIFCRTE, REIAHCET S
58k, LU ORBICHED T test
oad *Vepirzc &
BfhoE oI { THRE)T A6
normal operation &} A
HEREKZA BN
< ] 08%{anchor BE D
test load)
LAXERE 7 14 » ORI
AL )
(@ anchor handlingZfTo8l&
IO T\ B0 winch, R 7 A
»~ fairlead .&t#%, anchor bu-
oy ete. KON THREZITOC
o BMERHREE log KitET
5 Lo
&) stored energy emergency
power L 5 brake operation
& load i fc RO stop-
per © emergency release @
ABEL LA 62
anchor handling @845
IoTFv, O Y log
Kig 356 o
(& anchor, winch, sprinkler,
EHEOHBEL (LL1E 6
7 ATt ORR % log ITED
gt+hz e
(D anchor, winch, stopper, &fes
ete. (L LWREEDHE AR e
Wil ship control WWEHH
Bk,

RS AF A OBFEE 417 F
Frap7 e s K L mEaT L
(@ anchor line ©ff BIFCE etc.

- DnV ( POSMOOR ) NMD( '82) W%
EEREE L U @O TR~ frE, calibration
WA (L) {5530 ER 1L anchor, winch sto-

#1 )} test leadid, 7
1 »OBEMETEO 35
~40 % LRTET G
BBrbFEIhLF
B4 ORXFHRD
NPFhaRKEWnEOM
EF 5o

#1) anchor handling
DRETCAT 5 X SR,
FBEESLER + L OE HARG
BEL AT R

# log WKEERT 5T Lo

e o
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(#£81)

Tabls Al General view of mooring srrangement requirements.

Type of MAIN CLASS Pt. 3Ch. 2 Sec. § ADDITIONAL CLASS
MOBILE OFFSHORE UNIT Pl 6

' DURING TRANSIT CONDITION ON LOCATION

TEMPORARY EMERGENCY POSITION
mooring equipment mooring equipment mooring equipment

(Rule basic requiremnent) (Increased Rule basic (See Special Rule
. requirement) requirerneny
SEMISUBMERSIBLE UNIT Normally covered by: Covered by:
with class notation: POSMOOR POSMOOR

E POSMOOR (Documentation reguired)

% SEMISUBMERSIBLE UNIT Reguired Covered by: Covered by:

fa wilh class notation: DYNPOS DYNPOS

- DYNPOS {AUTR) (AUTR)

3 with redundancy

< | SEMISUBMERSIBLE UNIT Required Covered by:

L—; with class notation: DYNPOS

> DYNPCS

= without redundancy

2 | SEMISUBMERSIBLE UNIT Required Not covered by:

8 without additional class The Classification
SUBMERSIBLE UNIT Required .Coverad by:
without additional class Resting on sea bottom

SELF-ELEVATING UNIT Web  Required Covered by: Covered by:
Towing assistance Legs resting on 522 bed
(#82)

A 300 Documentstion.

301 The following plans and particulars of the mooring
equipment are to be submitted for approval:

— Equipment number calculations.

— Equipment system calculation including aumber of
anchor lines to be used during emergency and/or

* temporary mooring, mass and type of anchors. Dia-
meter, steel grade and minimum breaking strength of
stud link chain cabie snd/or diameter, ‘construction
and minimum breaking strength of steel wire rope, as
applicable.

— Anchor and anchor shackle design/calculations if not
previously type approved s H.H.P. anchor. Material
specification.

— Windlass/winch design, Material specifications for
frame work cable lifters, shafts and couplings.

— Chain stopper design. Material specification.

— Fairlead design. Material specification.

— Chain/wire connections if any. Type and design of
wire end attachment and end shackle if any. Material
specification, .

— Supporting structures.

304  For the following items Det norske Veritas' certi-
fication/inspection repart will be required:

Functional testing:

— H.H.P.anchor. D 500
— Windlass/winch. G300
— Fairlead. '
Strength testing
- Anchor. D400
= Anchor chain cable and accessories. E 400, 500
— Steel wire rope. F 300
— Parts of windlass/winch, G 300
Material certificates:
— Aanchor, D 200
— Aanchor chain cable and accessories. E 200, 300
— Steel wire rope (WC). F 200
— Windlass cable lifter, pawl wheel and

couplings. G 200
— Windlass/winch driving shaft, gear

wheels, drum shaft and stopper (WC). G 200
— Wire drum and drum flanges. G 200
— Windlass/winch fame work, G 200
— Chain stopper. G 200
— Fairlead and fairlead housing. H 200
— Wire end attachment (WC). 1200
~— Shackles, flounder plate and chain cables

for towing arrangement {WC), 1260

— Brake components. G 200

For items referred with (WC) works' certificate from ap-
proved manufacturer will normally be accepted.
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(%83 )

Guidance
For the Nonth Sea, the following values may be used for survival
conditions, all s¢asons:

($#85)

Table C1  Permissible usage factor, 0,

EXofisk [56° 37 i
3* 15 €l 70l14i00-13.
Frigg |59 SN - I
2 " E{ 10| t6h1.0— 145 05
. Mau % TN
1045 €| eshishios—1a0]
Suifjord]61® 13° N
1= 55" €l 1as l1eho—1a.
Valhall [59° I16' N
v v E] 0] 1aho0—1xs

Viking [$3* 30°N
" 20" Ef Mil10] 8.5—12.5

08

Design Quasistatic analysis
Location Waves : Wind { Current condition POSMOOR POSMOOR V
Field Position] b |HIT,-range'} Vv Y V..
mim] © ) | (e | (m/a) | (mia) 0 037 0,33
0 S 0,55 0,50
Bery! 59" W' N DO 0,55 0,50
1° 30" § 120] 16[11.0— 14.8 : DS 030 070"
Brent 61’. ". 3
ral 143316111.0— 145 1) No_rmally in an 180° scctor facing away from the installalion

n,uwuuwedﬂjo.mmmhudeofmemerisde-
pendent on the collision hazard with other structures. A nar-
rower scctor may be considered if documented. See Fig. 1.

Halten- Jo3° TN ixed installation
gnken | 8% CERSOJI)11.0—1(5.0 0.8 Fixed |
Tromso- [11° 19 N —
faker o* "Epsolirkio—1s0
1) Normally the upper T,-value will be the governing value in '
the mooring system analysis.
Netr:
It is the intention of these Rules that by specilying anviron-
mental conditions for epper and lower water depth limits a!l
intermediate water depths may normally be covered. n, = 0.70
. .
n, = 0.50
180° sector

Fig. 1 Unge_ factors for conditon DS for POSMOOR V

(H81)
(#86)
Table D1 Permissible use of thrust effect In & thruster assisted mooring system.
Vessel's layout of thrust control system
Design f—
condition
i Manual remote control Automatic remote control
Letter; TA Letter: ATA
0 Ls not to be accounted for
0% of the net thrus: elicet from all] The net thrust effect from all except | thruster’)
S except | thruster!)
DO Is not to be accounted for
DS 0% of the net thrust efled from all] The net thrust from all thrusters
thrusters .

1) If the efTects of the thrusters are different, the greatest thrust effect is 10 be deducted.
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(%&8.4)

RECCMMENDED WEATHER CRITERIA POR USK IN THE DESIGN OF ANCHOR SYSTEMS OF
FPLOATING OPPSHORE STRUCTURES, APPLIES TO SURVIVAL CONDITIONS

Location Haves wind Current
T, -RANGE ViHR10 | Vedde | Ywina
PIELD POSITION WL N Hg TO BE IN-
: VESTIGATED
(m) (=) (=) (s) {a/8) | (a/3) | (=/m)
BERYL 59* 36° N
1* 30' e 120 10 16 11°0 = 14-5
DRENT 61* 4'N _
1* 21*' M5 30 16 11*0 - 14°5
EXOFISX 56* 32' N
3* 15*' ¢ 70 26 14 10*0 = 13-5
FRIGG 59°* 54' N
2* 'z 105 29 16 11+0 .~ 14-5 0*5
MAUREEN 58° S' N
1* 45' £ 95 27 15 1045 = 14-0 41
STAT- 61° 12' N
FJORD 1* 55 g 145 30 16 11°0 - 14-5 0+8

VALLHALL 56° 16' N .
3* 13'E 10 26 14 100 - 13-5

VIKING 53* 30' N
2* 0’ E 30 19 10 8°5 - 12-5

HALTEN- &5 7' N
BANKEN 8* B -250 32 17 T1+0 ~ 15/ 08

TROMSE- 71° 19* §
FLAKET 20" E 230 3t 17 110 = 150

MWL = MEAN WATER LEVEL H = WAVE IifIG‘IT (CREST 10 THROUGH )

Hy « SIGNIPICANT WAVEHEIGHT T = AVERAGE SERO-UPCROSSING WAVEPERIOD
v -

THR10 = AVERAGE WIND SFEED, 10 M ABOVE MWL Veide = TIDAL CURRENT VELOCITY
AT SURFACE v\fd,nd = WIND DRIVEN CURRENT VELOCITY AT SURFACE
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(%£8.7)

Thruster

capacity

Design .
Condilion

A single manual

remote s‘hcrlu!

Awlemalically stearad f}rusfcr
gy

I an m@fﬁl‘

a single system yste

Max. operatin
rCond- !

(YehTre)

Extreme Weather
Cond.

(REBL)

100 o *5) |
C ) -thraster outof operalion )'

Max. operatiag Cond,
Cone line break)

(g L)

Extrene ms‘*‘lﬂ
cone ing break)

Mo 'Io

foo %

(iaﬂ:ﬁ L)

120° <y < 150*

1.35d,, <t<‘l.7§d‘,
re = 0.525

r = greof support.
h, = depthof fairead groove.

DWR o* = Operstional working range +20° |

Fig. 5§ Herizeatsl DWR ead vertical DIA.

S (=E8.2) (E83)
($:8.8)
Table D1 Dynamic braking capacity requirements.
Pa Brake Duratioa
| iiottioe | soeed | losd
Wire 22ovs 4w by, + W, | 12min
Chain
170/s | wobpy + W, | 12min
chain/wire
- wire in air.
X T
- water
el
(F8.9)
Table DI Daige losd sed strength requirementsy for wiach/windlazs.
Case Load on line Max. equivalent stress, g, to be the smafler of
) the foflowing values:
Fitted with chain : Maxz, losd on brake
- Stopper disengaged h 057 g or 0,30
cresvimorpr | Balmawed | VMWL | ke sad i midies componens
Stopper engaged Py 073 oy ar09 of
hmE .
[~ Without sto Brake engaged P ; I3
ppet '__ in brake audm&l’g components
Pulliag 04 Py 0,5 oy or 0,60 op '
in winch/windlass components
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