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The Problems of the Pulling Resistance and the Safe
Holding Coefficient in Laying-out the Anchor
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Abstract

The development of more efficient moorings for ship in exposed anchorage depends basically

upon the provision of better mooring anchor.

The safety of a ship depends also upon the holding ground condition to creat a good holding

power.
The principle points of excellence to be at anchor are;
1. Holding power in stable
2. Quick tripping and holding
3. Freedom from fouling
4

Laying-out
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5. Strength of anchor and cable
6. Facilities and gears of stowing

Specially the holding power, quick tripping and holding in stable are very important elements
to keep a good dig-in condition in the seabed.

The paper describes the holding efficiency-holding coefficient as the ratio between the holding
power and the weight of the anchor as investigating and comparing the full scale experiments and
the model tests were made, since the holding coefficient by Japanese Imperial Navy is considered

to be too higher value for merchant mariners from the view of the safe shiphandling.

1. M B2

Anchor®} Chain cable® 4}-4-3te =33 AR oA AnchoringZ el i#1-S Anchore} Cableo]
A de}A & P (Holding power or Holding pull)e]l o sted <t} spA] A3 5 Jloh
I EsE e @A AFA] U Anchord Er] 59 FA 2kl Hi(Ratio)zH TA I 9
t},

i

Hi=max Waxmex Wexl (1)
H:: 43RE:)7 Total holding power
ma: Holding coefficient of anchor.
Wa: Anchor weight in water or seabed.
m.: Holding coefficienit of cable.
W.: Weight of cable of unit length in water or seabed.
I: Length of ground cable.
7} A A(1)2 Holding power equationo. @ -2t}w ma(mc)E Anchor (or cable)d] 3
4 2 AAel e HHAE v AF(EARE)I Y, @A A48 Anchorzh A
Admiralty stockless anchorel4] 45 S8 oz 7153 & 5 9222 Anchord AL A2}
Az Z 5 g g3 are A 24D FEERR) st w3 =l
e}, Akl ik Anchor (cablex3dh)e] =71 & wlashd o 2719 w(K)7F A 4R
A 2 ma(me 239 P WEEREY J&Fs A At
Zadg) A A dsld = @A 483 44 -$ Admirality stockless anchor (JIS& Stockless
anchor 3H)E= 583 dig-in Aglol 4] ShankZ- &0 2 3]#3 o Anchor arme] Aoz gk}
%= Sliding-back pulling 4819 dig-out Aoz kA= A7k 2 F¢] ¥ A o

JutAd o2 HAA Ao ulgte A2 ma(me TF)E SAF W& A - dH 2]
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Ak Ag FFF QRelA) xe]m g BHAREY BEHRD Qe 54
Coefficicent by Japanese Imperial Navy)+& o zhe] o3& @ =4 vasld o9 =& gtox I
AFa glemm duke] obz) .98k oA obd A< mate] 2 gshA =l ok

A7l A Had Ed e AER s HHAEY, LNA, SNA&ME, RINA 2 78
= e A4 A s =9, Anchor 3 F9 Anchor Al 9 &FE st HAsA 7

<ot g vhelwh
2. Anchore] AEfel x8ted (29 1)
Anchor& F3}st A e & sbete] 2wl Anchord] arme] #HA o] stm EelrtE  2b4 (dig-

)% A8k 7hA o 1.5~9.0m (5~30ft) FUE WA A 2 AFE] Bobehr] AL

Pull in

ton Fig. 1 A Typical Anchor Holding Power Test

sk

(4) Anchor in Stable Condition

2r // Anchor in Unstable Condition

0 ¢ | { } { 3 1

5 10 15 20 25 30 35 40 Feet

(1) The Static Holding Power
(2) The Tripping Holding Power
(3) The Maximum Holding Power
(4) The Limiting Holding Power
(5) The Backing Pull Condition
(6) The Dragging Resistance

(‘T‘) 1. ma(mc)=Ht/Wa(Wc), ‘za‘EH W% nchor«} Eﬂ‘-r(d]?\"‘) —v—_/] —[—"-ﬂi ~‘/<] u],(/:\i_o_\,}’ /‘5__17‘\] m. 2‘-
Aol A 227k 23E o] 9l Aoz g A W.=Weight in airz T4k 4Fa3ba gleh z7]

o O [~ o?']"’}_l" TR IS
9] anchor ik -2 L= ————ogﬂ = - 243k

=t L:anchord] w35 =],
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o}, % Tripping distance7} 425 3. dig-in 241 7F Aol =eh WEEIRo 2 ZAH = A
g o] FE7F oA HeR Y

91 dubd o ® Anchor®] dig-in &-5¢] AAFHA =& AL FoHeA H, Anchor
2 ) kg Ao et ggF e FrkA R AT 5 Yo

@ Stable condition; Chain cable®] s}tets w$]e] AgH7A= §4 AT dig-ingA & 4

8t 4 Anchor ¢]a, 4T A&, 44T FH L FA Gt

@ Unstable condition; dutd oz o g —Hd stF3 FIo]a ShankE: F4ow

Anchor A 7} 2] A 8] dig-out #HA 2 WidtE Aoz o [RFYE o] FolA Ao
7 78k Dragging resistancent ZHA ¥ o},

A9 F A4dE vastd wd O3 A -$-E Stock anchorzA 1A o] of kg wo| kX
G, del gk AEERLEC] 22 Ao 2wy @% 32 Stockless anchorz4 ¢ £3)
Hel Fd abFy o] Abe] H9 pEEEYe] 2 gE e H ] 2

Anchor7} 3 A o fAEHIGESH = Abefell 9lel A Tripping 34 & A1} Anchorz} s el A A=
st delAle A ek HEEEHT ¢l eheta, o) S R A3 WILEES(xs
BIHEEET) (Static holding power)ell ©l8bed  jgkHB5E 7 (Maximum holding power)e] 2 2-5oa}
<] Holding power equation (1) «7|ell AFatE Aoz 25 & 5 9},

a2 2®, 7 Anchord] HEEZ)l At HWEEHEE Aol glelA Anchor b4} 2.8 1]
sk HEEDIMREA (FRE o ok shsstA =

4714 F3t5l Anchor®] fiiEfiE A ete] ABE adsd wd, o 3o,

O F3t4 & FHIHOEEEHT The static holding resistance.

@ TrippingAl : AHEAEEEIT The tripping resistance

® tAAH g AHEEEHT The maximum holding resistance.
@ WAA A WARIPEHHT The limiting holding resistance.
5 2 A A 5 [3EHEHT The backing pull condition.
® FYAd: FY#PT The dragging resistance

JL‘L

1.3

- 2

3. {EE S Hli Comparison of Holding Coefficient *

A g viebel Qe 2445 & Anchor: o 5+¢] Hallsl Anchord U8 o2 o #
AARREES 1435 A
EFE Anchors) HUEEfRMNE #KYE(soft mud) & 10, %) (sand)E 759 FAAE A7 A S

(5) 2. PUHEREA 92 ZEHEEERN =& HEEEENT s 2oodxn 9=
(F) 3. % HARES REHE A% BEARS HRTERED Jad,
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Fig. 2 The Comparative Curves of
(Hp/Wa) —=— the Holding Coefficient

13} Wind : 20 m/sec.

12 -
—_— The curve of holding
\\\\\\\ coefficient by J.I.N.
1 TT==al_ ——_
10 T _
9}
8 -

The curves of the holding coefficient

6k from the adapted data of various tests.
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Al IS RS AANN HebeiAl 2R Aow nZuoh (FEehs Limiting

holding power @ 7.3 2,3 %)

(1) Anchoroj| 25t gl

Admiralty standard stockless anchor} JIS standard stockless anchorZ ¢] &3t oio]=l

7% A8 g% Q4ste g8 EFT Az, Anchorel slElAE AatH S HE o

ZEA stx, (H/We)zA EEFREE 4523 Ao

Table 1—1; Haslar model test®] #H=he]la, =] AL fb(Sand)zA EHIEEHIKE

o 3.8¢] ¢

Table 1—2; Pwllheli full size test®] Z 3z Mooring anchor®] FHBE:(AfE < 2.55] ¢},
A9 g3ko 2 Stockless anchor: < 5.4, .8 an #i#:5tA 4 A= Danforth anchor=
e Se] S kB A 5 e

Table 1—3; Weymouth full scale trials®] 2 22 22 fib(Sand)el o 3t FHHEEREE
oF 2.7¢] Tk,

Table 1—4; Horsea full scale trials®] = 3e¢]=z z3a  Chalky mud (BEJR) ol std
Stockless anchor®} SEHEEERINE <F 2. 3R] o,

Table 1—5; Haslar model test3 Aol A1 FEHIA2] anchoret #i%ll anchoréte] Arabx] o
ol A o}z A= Stockless anchore] SEHEEREE oF 3328 hepvta gl

Table 2—1; JIS stockless anchor Ff ke A& ¢]43 A=A =4 B (Sand)el i3t
o oF 3.7 JE(Mud)ell disted ¢k 3. 6202 TA 3z 9t

Table 2—2; B#e7tA we]l A#, <]-&5 3 g+ Anchore] EEFRES oz WHAKE
el Rl A gIAE Ao,
of g WhEM B OOARS MR 2 EAREIRA A 2clm de REMA EA BER
el vk, 1 REA £ MR ENHE 5 Zlow F45 A

;2
1

(2) Chain Cabled) 25t ¥l

A 2 Anchors} AZ H <] JUENE Hisksted Fi gl Ground cables} &4 b9 [JEH
BIE Vebd Aoz oo A3 @WEE v =8 A, #ikEEB(Ground cable) Z4] =)
S EHEG Az 24 dast o

Chain cableel #3 {fEEMRME HHEPOZ HLHAREHS & 4E4Y 234 wa
St 22 Feloh &% SIAE AR E viatAdstd 24, B e RREEARE
F3E 5 A+
Table 3—1; HHARFES BREAEY 2oz HROEGARK S BHLae #Ad4
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2y S =& fEE & 5 A

Table 3—2; #H2KRKE A% duigde] AFZ ¢ T Thorpest K. P.Farrell®] Perma-
nent mooringsell 3 AT AAS Wi AP Ao w A F(Sand)el A+ 0.66

Chalky mudell A 0. 60~0. 7322 vepvia gleh,
Table 3—3; 1 %”X45 fathoms®] Stud link S Tide®] o & ulofr] kel HAFH=E

T A 2 KHA Bl AT HHREEA EEEREE 0.6~0.752 etz YUtk

Table 1—1
Wi Ohngor @Sl Ol @ponr®  Ofgery”  ®Seabed  CRemarks
Stockless 22 1bs 1/8 nil 70 1bs 3.3 sand Adm. Std.
Stockless 22 n " 1 82 3.8 " (¢D)]
Stockless 22 n " " 83 n 3.8 n Patent
Stockless 20 " 4 60 3.0 A.dm. Pln.
Stockless 18 " " 105 50 " (2)
Table 1—2 O ) ® @ ® ®
Mooring 72cwt 134'"x30ftm 10. 5ton 2. 36 sand
Mooring " " 12.5 2. 85 dry shingle
Mooring " " 9.7 2.25 deep mud
Stockless 42cwt 1" 13.8 5.8 sand & shingle
Stockless " " 12. 1 5.0 deep mud
Danforth 134 cwt " 10.0 12.0 sand
Danforth " " 10. 2 12.1 dry shingle
Danforth " " 8.2 9.9 deep mud
Danforth 90wt " 9.2 16. 1 sand
Danforth " " 8.6 14. 8 dry shingle
Danforth " " 8.1 14.5 deep mud
Table 1—3 @® @ @ @ ® ®
Mooring 36cwt nil 3.2 1.7 sand
Mooring " 134'x30ftm 5.2 2.8
Stockless 30cwt After 8 weeks’ silting 3.3 2.1
Mushroom 32cwt After 6 weeks’ silting 3.3 2.1
AMs6 5cwt nil 1.0 3.0
AM6 20cwt nil 3.5 3.5
AMS6 20cwt 134’/x30ftm 5.4 5.4
AM7 13cwt do 5.3 8.2
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AM7 13cwt do 2.8 4.3

Stockless 3lcwt nil 4.4 2.9

Stockless 36cwt nil 4.0 2.2

Stockless 36cwt nil 4.1 2.3

Stockless 27cwt nil 3.9 2.9

Stockless 36cwt nil 5.6 3.1

Stockless 54cwt nil 7.6 2.8

Danforth lcwt nil 2.2 45.0 no cable, &

Danforth 3cwt nil 2.6 19.0 square shank

Danforth Tcwt nil 3.3 12.0 do

Danforth 9cwt nil 7.3 15.0 do

Danforth 18cwt nil 7.6 8.5 do

Danforth 223 cwt nil “ 8 0 7.1 sand, no cable, &

Danforth 27cwt nil 8.2 6.0 sharp shank.

Danforth 36cwt nil 16.0 9.0 do
Table 1—4 @ @ ® ® ® ®

Stockless 36cwt nil 4.0 2.2 Chalky mud, Adm. Std.

Stockless 36cwt 13{"'x30ftm 4.8 1.8 -do-

Stockless 29cwt nil 4.0 2.2 Admiralt; patent

Stookless 42cwt nil 5.0 2.4 -do-

Stockless 42cwt 13{""x30ftm 7.0 2.6 ~do-

Stocked 96cwt nil 6.8 1.4 Mooring

Stocked 72cwt nil 4.5 1.3 ~do-

Stocked 72cwt 134’'x30ftm 5.5 1.1 ~-do-

Stocked 36cwt nil 3.0 1.7 ~do-

Stocked 36cwt 13{""x30ftm 3.6 1.2 -do-

Stocked S5cwt nil 0.8 3.2 AMS6

Stocked 20cwt nil 2.5 2.5 AMs6

Stocked 13 % cwt nil 2.7 4.0 Danforth

Stocked 13 3 cwt 13%x30ftm 3.8 3.3 -do-

Table 1—5 @ @ ® @ ® ®
Stockless 2.5 1bs 1/12 9.4 1bs 3.8 sand, Adm. Std.
Stockless 22.0 1bs 1/8 70.0 1bs 3.3 ~do-
Stockless 31. Ocwt full 86. Ocwt 2.8 ~do-
Stocked 0.95 1b 1/12 14. 3 1bs 15.0 Danforth
Stocked 15000 1b full 18000 1bs 12.0 ~do-
Mooring 5.0 1bs 1/12 9.0 1bs 1.8 Adm. Std.
Mooring 36. Ocwt full 63. Ocwt 1.7 ~do-
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Mooring 72. Ocwt full 168. Ocwt 2.3 ~do-
Mooring 5. Ocwt 1/12 18. 5cwt 3.7 AMs6
Mooring 5. 0cwt 5/12 © 20. Ocwt 3.9 -do-
Mooring 20. Ocwt 2/3 70. Ocwt 3.5 ~-do-
Mooring 5.25 1b 1712 32.0 1bs 6.1 AM7
Mooring 28.3 1bs 1/8 2.15 1bs 7.6 -do-
Mooring 179 1bs ¥ 1250 1bs 7.0 ~do-
Mooring 1423 1bs 3 9800 1bs 6.2 ~do-

Table 2—1 @ ® ® ® ® ®
JIS Stockless 10-30kg 3.0 fine sand(Static H.P.)
JIS Stockless abt. 10kg 3.6 sand, river ~do-
JIS Stockless abt. 10kg 3.3 #4 silisand -do-
JIs Stockless abt. 10kg 4.8 sand, river ~do—-
JIS Stockless abt. 10kg 4.3 fine sand -do-~
JIS Stookless abt. 10kg 3.9 #4 sili-sand -do-
JIS Stockless 1. 01 tons 53 mud & fine sand
JIS Stockless 2.9 tons 4.2 mud
JIS Stockless 320 kg 3.1 sand
JIS Stockless 320 kg 1. 25 mud
JIS Stockless 11 kg 2.8 fine sand, river

Table 2—2
Seabed Clayey mud, Mud, & sand Sand, Fine shell, Shingle, Flat rock.
Hold. Coeff. 10 8 7 7 6 5

|y

Table 3—1
Seabed Clayey mud, Mud, Mud & Sand, Fine shell, Shingle, Flat rock
Hold. Coeff 3 2 2 2 1.5 1.5

(F) 4. KE@e BB @BEKEoz 71 FIAE 52 4 10~30m W94 e siit R, Hfs
clayeymude] 2 K/E-& Sand mude 2 @& gl =} silt:0. 05~0. 005mm &, Feo]x, clayeymmd:0. 005

mme] 5] &l e
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Table 3—2
Seabed Length Cable Weight Coefficient Remarks
(fathm) (in.) (cwt) Breaking, Drag, Holding
Horsea mud 30 1 % 24.3 0. 65 0. 60 0. 60 stud link
Horsea mud 30 1% 45.9 0.70 0.67 0.65 -do-
Pwllheli sand 48 1% 67.6 0.99 0.68 0.62 -do-
Pwllheli sand 45 13 67.6 0. 96 0. 80 0.74 —do-
Weymouth sand 30 2 64. 6 1. 05 0. 80 0.70 -do-
Weymouth sand 30 2 64.6 1.50 1. 00 1.00 (5months silting)
Weymouth sand 30 2% 90. 0 0. 60 0. 60 0. 60 stud link
Horsea mud 30 2 5% 95. 0 0.68 0.64 0. 59 ~do-
Horsea mud 30 3 137.0 0. 65 0. 60 0.52 -do-
Horsea mud 30 3 1370 1.25 0. 60 0.58 (4months silting)
Horsea mud 30 3 % 187.0 0.73 0.67 0.61 stud link
Horsea mud 30 3 155.0 0. 85 0. 82 0.75 mooring
Horsea mud 30 3 155. 0 1. 90 0.85 0.80 (4 months silting
moorng)i
Horsea mud 30 3% 233. 0 0. 80 0.75 0.70 mooring
Table 3—3
Seabed Starting pull Holding power Holding
Uncovered Covered Uncovered Covered Coeffioient
by tide by tide by tide by tide
Sand 4. 05 tons 3. 30 tons 3. 10 tons 2.5 tons 0.74
Sand & mud 3. 80 tons 3. 10 tons 3.00 tons 2.5 tons 0.74
Mud 4. 20 3.40 2.0 2.1 0. 62

(8) The safe holding coefficient

RS A3t 4849 @AoA Table 1—1~Table 3—3 744 & vl A »w
Anchor$} Chain cables] Fiist+ HEHNY +& TAE ¢ $7F ok & HH LY RapEe
FTAHLE st Ao WESS EREHE S RGN Wt Z2imERN(The
safe holding coefficient)2} &3, Anchor®} Chain cables] i3 z+& Table 49 b, =29 2
23,

dubd o2 Stockless anchore} A% ZRRIMEL(RYE ST AexFae < 1/2 Axzy
4] mude} sandel A o 3~52 A2 glo=, #Ye] Sandel A$r} Mudsl Ak %
RN e 2 Aoz Jehta g0
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Table 4
The safe holding coefficient

Seabed

Anchor ' Chain cable
Clayey mud 8(best)* i 1(best)*

Mud , 3~4 | 0.6
Mud & sand 3~5 ‘ 0.75
Sand 3.5 I 0.7
Sand & Shell 3 | 0. 65
Shingle 2 ! 0.5
Flat reci 1~2 | 0.5*

E M F344,
Chain cable®] 7 -$-o &= WRAMEEFEHS ok 1/3F 224 =2 9o o0, 60~1 042 %34
e
rﬂké@ol 1A BEENE 2FHEUSE) 1 98w, KRE A4 Aurgs A4 %
RAUSEGRE Stockless anchor®] 7% 3.5(£1.59 W$)2 FAsm 9= A} vl ashd fH
RAAEEER IS W95 Table 49 o] HE@ 4 9o},

7=

4. PRAIEE 5 (The limiting holding power)

ISl RAEHIEESHE Anchor®] A3} & AT MBSO D o St A el Stockless anchor
¢ zke] Unstable conditionft: g z+z. gl Ao N9 BlESC) A ASeEs L REm
(Limiting point )of} 4] dig-outAre} 2 W 3ls}A = o,

T8l Anchoring gl Alute] ¥ whAl Swl Sheering® 4Y o2 qlote] o4 A2 Fge] A
PlAT ok 30° AF R WA, BAEES dae WA H 2, Dragging 4% fugg, &=

¥ ] @ uke, Tide current, waves]l 9% A¢] 14 T o 8 4] 7 Stockless anchor
7h dig-outsl o] Dragging =79} wlztg 5, 4w zEwol A Critical wind?} % + 9, o]
o4 fEEET)E RAHEES (The limiting holding power) e} 39 g},
8, where e asd ww;

_l,m

BEES A ulee Quld oz HuEL(V)ow FAS A BENE Adsta 9o,
il 254 BANAN Jhe2 F4(Ve:Gusty wind velocity)e] = & 5 a3}e}. ©
AT A 24 GEERM AN Vel Ved) 3tA = ;
Ve=Vit gu
@ ™ F<e] 10m/secel AL g,=259 V.
@ 2 F4c] 20m/secql A 5-
ut kA

o
=

£n F4e WA T due T NG FH Q4R welop et HAde
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} 49 7] Table 5 o 49 2e] Osaka bayel A 325 A sto] 934= MFAA 64209
Ao ) E4E 26 8m/secol A F 47 F4E 41 3m/sec o P +54.2%°] 2, KBl A 62079
Ao g F4e] 17m/secol 4 FH 47 F4Ec] 28 0m/seco.Z +64.8% 2 1 G FC] W F5
& &+ et
RFIREE 9 K5 (Ground cable)s] 7 e} kel A& Catenary Aol A T3t 2 o] gutA«al
uhy o] o,

—_—

Hi= Omex ) + Omexionx (L=l y 4+ 2E23) @)

=} ; F=Horizontal forces (ton)
L="Total length of the cable
y=Depth between out-lip of hawse pipe and seabed

Table 5. Maximum Average wind and Gusty Wind Observed

Date Typhoon Max. Average Gusty Wind Gusty Ratio
Observed Wind (m/sec) (m/sec) (%)
1934, 9,21 Osaka bay ESE 21.9 33.3 52.0
1937,9, 11 ENE 19.7 SSW 29.1 43.0
1938,9, 5 ENE 22.3 32.1 44.0
1944,9,17 4416 Kobe SW 18.7 W 26.8 40.0
1945, 9, 18 4516 Kobe SSW 27.4 235.9 31.0
1950,9, 3 5020 Kobe NE 33.4 47.6 42.5
1951, 10, 15 5115 Kobe WSW 19.6 W 28.4 45.0
1953,9, 25 5313 Kobe N 26.8 40.0 49.2
1954, 9, 26 5415 Kobe SSW 22.6 33.3 47.5
1956, 8, 17 5609 Kobe SSW 19.6 26. 1 28.0
1958, 8, 25 5817 Kobe NNE 25.7 33.0 26.2
1959, 9, 26 5919 Kobe NNE 29. 3 24.8 18. 8
1960, 8, 29 6016 Kobe SSW 12.0 87.5 44.6
1961, 9, 16 6118 Kobe NE 27.0 WSW 39.2 45.2
1962, 7, 27 6207 Kobe NE 25.5 35.9 41.0
1964, 9, 25 6420 Kobe SSW 26. 8 41.3 54.2
1965, 9, 10 6523 Kobe S 30.0 SSE 48.5 - 61.6
1965, 9, 17 6524 Kobe NNW 24.0 40.0 66.7
1949, 8, 31 Tokyo SE 24.9 ESE 30.7 24.0
1949, 8, 31 Yckohama SSE 35.2 SSW 44.3 ¢E. 6
1654, 9, 26 Murolen S 7.2 - S 580 48.0
1959, 9, 26 Nagcya SSE 37.0 SSE 45.7 £2.£0
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1961, 9, 16 Osaka SSE 33.5 SSE 50.6 51.0
1962,7, 27 6207 Osaka NE 17.0 28.0 64. 8
1964, 9, 25 6420 Osaka SSW 19. 0 31.7 66. 8
1965, 9, 10 6523 Osaka S 17.3 331 - 91.3
1965, 9, 17 6524 Osaka N 14.7 NNW 25. 5 100. 0

adapted from Kobe Meterelogy Office
= A(2)el A Hez} anchorell fREfe = AR 2 Fe PR A e s+t Z,
HIHILETIY G ¢] AAA Dragging anchors A 5 9A " (29 3 @)

5 Shhat BEAHe| Hlmo

el A 293 AL 7 xrso AR (120, 000dwt-Tanker )l =5} 3 slFue uam
el xel Table 6 31 2 33 e] & < 9wk 120, 000dwt e 2t e R
a. The depth of the water; 20m, 25m & 30m
b. The distance to the water line from the out-lip of the hawse pipe; 6m
¢. The crossectional area; 832m?
d. The longitudinal area; 2, 620m?
e. The seabed: sand & mud
f. (w./w.) about 70
g. Holding coefficient (The safe holding coeff. )
1. for anchor 3.0, 3.5, 4.0, 4.5 &5.0
2. for cable 0.70 ‘
h. Holding coefficient by J. 1 N.
1. for anchor 8.0
2. for cable ~ 2.0
i. No tendency to yaw in riding at single anchor

J- Tonnage of ship: 120, 000 dwt Tanker
A714 RFIEEET L F< 20m/sec(B.S. 8~9)e] A}t Aoz HJeldez, LN 9 7o

TF oF 30m/sec(B.S 10~11)ol ®| sl AIAHRAEALE) A A o 4 KE2ILEFRBS 996 %
REERBULN) 29 #4¢ 32 5 94 =,

6. ¥
FEAEH Y dx oA T2Y Andor® K2 HPEEE (The cafe holding ccefficient): & =)
AEH I e BWAIEERRS o 1/28 %<3, Chain cablee of 1/33 52 Mofok it} =
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Tablé. Holding Power at 9 shachles for dwt 120,000 Tanker
Wind Resistance (ton) Ground Cable (m) Holding Power (ton)
(m/sec) . . -
wind(a) [Swell (b)[Tide(c) | Total | 2003 | 25 [ 398 |61 Coett [20m (h)| 25mi) | 30m()
h=0. 5m 3knt
S 80.7 79. 4 78.5
10 15. 4 0.6 1.2 17.2] 176] 168 162
JIN 190.9] 187.0, 184.2
S 78. 4 77.1 75.7
10+25% 24, 0 0. 6 1.2 25. 8 161. 5 153} 144.5 ’
. JIN 183.9 179.8 175.8
h=1.5 S 70.7 68. 6 66.7
20 61. 4 5.6 1.2 68.2 112 99| 86.5
JIN 160.2| 153.9 147.9
2‘ S 61. 3 58. 4 55.9
20+50% 138. 0! 5. 6| 1.20 144.8 52 33.5 17|
JIN 131. 4 123.2 114.6
Remarks; Seabed mud in clayey
A=832 sqm. in full Load Holding coefficient
B=2620 sq. m. in full Load S=4.0
Anchor {]IN=8. 0
a=30°,60=30° §5=0.7
W.=14300kg in air Ro=0. 03(3A+B) X Vipleerermreerserseees (kg)
=13300kg in mud. Riw=228 Hu,XBXsin @ -ereoeereeeenes (kg)
W.=236. 2kg in air Ri=275(V240. 641 X V) X SX 10-7 -+ (ton)
=202. 8kg in mud An assumption may be made not to be swing
y=20+6=26m by effected forces on the ship anchored.
=25+6=31m
=30+6=236m

2} AL Stockless anchor® Anchor test3t Ao A iEELfh M (The curve of the holding
power) S zt4 3t Anchor®] HEHEAES HotE 5 QA S, RAEERS 228 T AEF

s oo} et

a5 EEEHE melsho] Anchord] EUEESHES THe SubAZ vRel 2Asedob Gk

#5108 /7 The. static holding power
FEHEEE)) The tripping. holding power
B AiBEE ) The maximu m holding power
[RAIRELS] The limitting holding power
-2 #H; The dragging resistance

;B D e

7]

R

— 152 —

Dragging resistance®] 271 & 1. 4Wez EAE ZAc] AHel 4T Pt A -84-3] ¢]



Anchor®] {TEHIEHL eirEEREe] ¥ AR 2%

a4 29 %% (maximum wind velocity)-2

AEdF EhER
J

y 5 F5: AT
2] &35 (gusty wind velocity)-&
y 6. G. Hughes®l A¢l o5 T4 = 7

R.= -]Z-p,-C..-VaZ(Acos?0+Bsin20) Riw=228 X hu?x BX sinla

=0. 076V .20 + Bsin’6) =,

=0.03(3A+B)V.") Rio=5+9 2749 (ke)

=, B=A4%(m)
hw=}3.(m)

§=30°)5tR.= T2 (ke)
Wind reistance. (kg)
Co=-F4AT
p.=T7\HE

V.= A £ (m/sec)

a=mean half angle of entrance.

(=) 8. Taylor 4el BN
R =275(V:+0. 641V:)S><10'7

) elar e () (ton)

=
1
b
ut
2
o

2]

F. Lucking, I.N.A., 1936

. The Experimental Development of Anchors for Seaplane by D.
R.I.N.A. April, 1974

9. Anchoring and Mooring Equipment on ships by A. K. Buckle,

3. Permanent Mooring

by T. Thorpe & K.P. Farell, LN A. Sept., 1947
Improvements in Moorin gAnchors

by K.P. Farell, IL.N.A., Oct., 1950
Investigation on Model Anchors

by H.L. Dove, ILN.A. Oct., 1950
Mooring Anchors

by R.C. Towne, S.N.A. & M.E., Nov., 1¢59
Anchor®] REEMESE AR, 1067.12.
RS, HLAARRE, ﬁh%ﬁﬁ% 1959
. KEMicsz s ARER. BN EED 1 BTg . 1970
Permanent Mooring by T. Thorpe & K. P. Farell
. Van Nosrtand’s Nautical Manuals
by Felix Riesenberg, C.E., 1936, N.Y.
 Permanent Mooring by T. Thorpe & K. P. Farell
BEmoHE, ERER, ¥a3ra 1959
ﬁiﬁ‘lﬂ&ﬂﬁoﬁﬁkﬂﬁ, | Ay e I d, 1970
C EAE ORI —F0 - iy —, MBI, 1972
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Fig. 3
The Wind Resistance and
The Curve of the Holding Power at 9 Shackles
for DWT 120,000 Tanker

ton (Ra=0.03(3A-+B)Va?) ; A :832m?
200t B : 2620m?

190 | . Holding
. Power by
.\ J.ILN.

Wind Scale

VY

180 ’ m/sec | 8.0-10. 813 917, 220, 824, 528 5.
* B.Sc. 5 6 7 8 9 10 11
170
160 - .
150 F .
140
(STABLE CONDITION) /
130 k e d:20m
e d:25m
120~
Total Affective Forces *d:30m
110+
100
90
Holding
Power by
80 | :\Safe Holding

k: ~oefficient

LIMITING ™7

HOLDING 7
POWER ',
;o
/

e d:20m

0—

6 d :25m
, d:30m

S50F

40

(UNSTABLE



& )Collection |



