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O00000HughesO OO

1
Ra = - X P X CRax Va’x [OA cos’6 00 sin®6 /10000 ton[

oo @ DO0OO0OOODO
Vai m/sech Va 00000 Om/sec

p 000D00O004125kgOsec/0°0
Dooo A 0000000OOOODDO0OO0

oooomen

0ooooo B DOOOOOOOOOOOOODOO
goooooo -
a 0000000O0O000000mO
Ra 00000000 - Oton" 000001000000
/ o O0O0OOOO0OO0
CRaOOOOOOOOOOOOOOOOOO
0oo0o Ra

CRaOODOODODODOODOODOOO
Jd0OPCCOOODOOD [O1.14200.142cos26 [ 0.367cos46 [ 0.133cos660
00000 01.32500.050c0s26 [10.350c0s46 [10.175c0s60
JO0O0000000 O21.20000.083cos26 [ 0.250c0s46 [0 0.117cos60
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00000 O0O00OWind Pressure Force Cal.d Just Referenceld Sooomen

Relative Wind Direction
1 0O000O000ooOo0oOooooOoOoooOooooO '
This formula calculate the wind force of your vessel at the wind speed.

2 [00O0O0O0OoUOUOODOOOOOOOOoO
The wind force coefficient in each kind of ship is calculated automatically.

0 O0OWind Speed
Va(m/sec)

0000@)
Wind Press. ForceAngle

oooooo
poooooo a

3 00000000000 Input following datal

Length from Bow to

Lodl mOJ 200 Wind Press Center
0000000 Projected area] Front[Il m200 Al 800 :
000 0000 Projected ared] Side[1] m2 BO 5,800 : (RL)
0 0O Wind Speed [T m/sC] 19.5 [1 AveWwind Speedx 1.25 or 1.500] = ____ _
0 D0O0Kind of shiplD DO OO000O . 0000Ra
[0 Passenger, PCC, Ctnr:1 General Cargol] 2 Tanker, Bulker: 3(] ;ereessusmnwvind
0 0000000000000 0000DOOO Input Wind Speed by below ref. datall
00000 Less than 8 m/sO 0000000 Ave. Wind Speedd
00000 Strong Wind : 8 0 13m/secd 0000000 Ave Wind Speedlx 1.25

0000 0OStorm Wind : More than 13m/secd OO0 OO OO Ave. Wind Speedk 1.50
0O000O0ORESULTSO !

00008 0 nononogen| 0000MAS | 00000ATD | 0O00D0a0 | 000Oe O | 00 OCRaD LooLon Rog

- ﬁdh‘}";“g:“) Totalwind foree ()| Dongitudinal@) | 91 |Point ofaction(m)| Angle oF action(deg) | Faclor 1 2 3
0 14.26 14.26 0.00 58.20 0.00 0.75 0.500000 0.750000 0.750000
10 20.84 1850 9.60 62.80 2743 0.92 0.660925 0.922400 0.871994
20 43.23 30.23 30.90 67.40 45.62 131 1.035993 1.313421 1.151506
30 80.39 40.60 69.38 72.00 59.67 1.65 1.387500 1.650000 1.400500
40 118.01 40.06 111.01 76.60 70.15 173 1528709 1732710 1.479010
50 139.78 29.83 136.56 81.20 77.68 158 1.445025 1575075 1.390836
60 14598 18.21 144.84 85.80 82.83 135 1.263500 1.350000 1.249500
70 150.59 9.95 150.26 90.40 86.21 122 1.120549 1.215025 1.161670
80 159.95 4.46 159.89 95.00 88.40 119 1.060798 1.191369 1.144983
90 16541 0.00 165.41 99.60 90.00 1.20 1.050000 1.200000 1.150000

ooo 8556 D.DDDDDDDDDDBDD OO0oo0, Tanker/Bulker 00 00O
O Impact Wind Force on Frontd 6 0 0 Ox O, Tanker/Bulker x 4[]

00000ogPCC/CTNROODODOODOOOOOOOOODOOOOODODODOOOODOOO
O Impact Force : Wind Force on Front x 50 6 for PCC/CTNR/Passenger ship, x 30 4 for Tanker/Bulker

0 e7
gbobooboboooooooooooon

000000 Calculation Formula in Above table

0000 Total Wind Force

Ra:%x p x CRaxVa’xOA cos’6 00 B sin’6 0/ 10000 tonO

000000000000 Longitudinal Force
RL [J Rax Cosa

00000000000 Transverse Force
RT O Rax Sina

a 0000 Point of Action
al00.2910 0.0023x 6 Ox Loa

a 00000 Angle of Action
aO0[]10015x 0106 /9000 0.8x 0106 /90F[]x 90

00 00D CRald O Wind Pressure Co-elJciency] CRall
100 1.14201 0.142c0s26 [ 0.367cos46 [1 0.133cos66 [ Passenger Ship / PCC / Container
2] 1.32501 0.050c0s26 [ 0.350c0s46 [ 0.175cos66 [ General Cargol]
30 1.2000 0.083c0s26 [ 0.250c0s48 [10.117cos66 [ Tanker / Bulkerd
0000 Impact Force
PCC/CTNR/Passenger Ship Wind Pressure on Front x 6
Bulker Wind Pressure on Front x 4
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HOOOUOOOOOdOOO=Ha+Hc=A axWa +A cxWc’ x?

H ODOO0O00OO0OD0OO00OkgsO

Ha OO0OO0OOODOOkgsO

Hc OO0OOO0OOO0ODOOkgsO

Wa O0O0O00OOODOkgsO

Wec ODO0000O00O00OO00DOOkgsO

Wa' 00000000OkgsOO 0.87x Wal kgsO

Wc' 0O0000O0DOO0O00O00O0DOkgsO O 0.87x Wcell kgsO
| 000000000000

Aa ODOOO0ODOOODO

Ac DOOODOOOOOO

gbobooboomoboobooboboooboooboobooooooboooboooo

000000000 0OD0O0OAN aOA cOOODOOODOOOOODODOODOOODOOJSODAC4O0D000OO
OO00O0OO0OAN alDOODOOOO0ODOOODOAN cOOO 6806900000

A al0000000D0D0000 Anchor Holding Factor

ooo
Type of Anchor Dragging
Anchor
JisO 35 3.2 15
AC14 0 7.0 10.6 2.0
JIS AC14

gobooooooooooooobodn es

A cO000000000000 Anchor Chain Holding Factor

goood ood

Holding Dragging

0O Sand 0 0O Mud

0.750 1.0

0.75 0.60

goooooooooooooobooboooo e9

0450



gobobobooboboobobobobobobobobobovwoboobooboooDoboooDoogoDog
gboboobooboboobooboboboboboboboboboboob

B: 0 0 OO Bell MouthO
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Z Sea Surface
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T I T e e e e e —
PPN PPN <—OD0 ——¢——— 000000 ———> Sea Bottom - - -
B s O ol a 1 a1 2 S O
e Cable Contact L CaIENANY L
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gobdbbobmsmaooad

gooooobDooooom Imooog

goobooooooobdgoo

goooobobbooboooogoooooobooooooooboooobooboooooooooooo
00000000000 0O0D0 Excel FileOOODOOODOOOOOODOOOOOODO
goooooobgooobobooboooboobooobobooobooboboboboooboobbooo
goobobobooobooobobooboboobobobobbobobob nor2000ooDOd

000000000000 0000 Anchor Holding Power Calculation Just Referenceld

1 0000000000 000000000000000000000O0
The formula in this page are to calculate the holding power of your vessel's anchor and anchor chain.

2 DOo0OooooOooOO000O0O0Owa xA alO00000O00000O00O0O0O00000000000000000
In case of External Force<Anchor Holding Powef] Wa' x Aa[Tlrequired length of chain is to calculate by following formula.

Required Length of Chain =3 x d + 90 m[] Only External Force < Wa’ x La[]

3 0000 D0ODODO DO Expected total external force
gooooooooooooopooooogoooPCC/CTNROOOOODDODOOOOO0OODODODODOOOON
Expected total external force should be input by Maximum Impact force. For PCC/CTNR Ship : Wind Pressure on front x 5[0 6,

Other type of ship : Wind Pressure on front x 3 [ 4

0 0ooooooooopoooDodooooooOon 15000000000 00015x00000750 90000 PCC/CTNRO
TEOASs per Wind force Cal., Relative Wind Direction 6=0 : 15ton : Max Impact Force 15 x 50 6 for PCC/CTNR= 750 90 tons

0000 (Input Data) 0 0O 00O O Result of Calculation)
gooooooooooobooooooobDoo 8556 0oOooooooooooo(y) 25
Expected total external Max. forcel] MTOII OO O Impact Forceld : Total height (Bottom to Hawsepipe):O (y) m
gOoooOoOooooomooo 10.5 oooOooOooooooooomon 174
Anchor weight 0 MTOin Air@ 000 : Catenary length against the external force( [ (g
00 1 mOO0O0000000000 0000 Wed 0.166 ton gooooooooooooooal 150
Anchor chain weight in Air 0 MT/mO00 000 ) Minimum Required Contacted length of the chairJ1 i
00oooooooJisd .10 AC14..20 2 000000000000000LO001 324m 12
Kind of Ancher(] 1: JIS, 2: AC140] Minimum Required Length of Anchor Chain00000 | ) Lz
ooooooooooooooooboo .

12 ss Notice

Total Lengthl] Shacklesof using Chain on board

Ooomboo
Water depthl] mOd O

O0oo0o0Oo0o00oO0O00o00O0o0o0o0mOdd

20.0 m | 0000000000000 Keep Anchor Watch Strictly

Hawsepipe height from the sea surfacell mOO O 5.0m oooooooA ainooonoooonoonnononnn
goooo

ooooao D_Dﬂ A ad AC14!| 7.0 l:l Anchor Holding Factof1 A all]Use Calculation Formula or Input by

Anchor Holding Factorfl A alJ . mannual.

onooooomA cb 1.0 DDDDDDDDD)\CDDOJSDLO

Anchor Chain Holding Factor A clJ Anchor Chain Holding Factor] A ¢(1] 0.75 0 1.0

0470



000000 Calculation Formula in above table

[JO0O00O0O0DOO0O Anchor Holding Factor

(0000000000 Subj. to Kind of Sea Bottom[ A al 3.00 JISd
0 00 7.00 AC140
Aa 0ODOOOOOOOOOOO A c 0O0O0OO0OOOOOOOOOO
0 Anchor Holding Factor O Anchor Chain Holding Factor
Type of 0 O DD'.] DD_D DD_D
Anchor sand Mud Dragging Holding Dragging
Anchor
Ac 0 Sand | O Mud
aso 35 | 32 15 0750 1.0
AC14 [ 70 | 106 2.0 0.75 0.60

O00O0OO0D0O000O Anchor Chain Holding Factor
A cd0.750 1.0
O0O00O0DOO00O0O000DODO0O Total heightl Sea Bottom to Hawsepipell
yOdO h

000d00000000000000000O0hO0O Water Depthl di+ Hawspipe Height from Sea Surfacé] h(l

JO00D0000DOO0OD0O0ODOODOODO Catenary Length Against the External Force

05054/ 0 2( )

0ooooooowad,0oonoowatdd

0 Anchor Weight in Aird Wall, Anchor Weight in Water] Wa'[l
O0D000000OWa 00O Wax 0.87

000 ImO0000O0O0O0O00OWeDO,00000OWcO O

00 Anchor Chain Weight per m in Aif]l Wcl] Anchor Chain Weight per m in Water] Wc'(l

0 Oooooooowe OO Wex 0.87

0000000000000 00O0 Minimum Required Contacted Length of the Chain
ID0Tx=Wa'x A all Wc'x A cx |

Tx-Wa'x A a
Wc'x A c

ml=

00000 DOOoO0O0OOoO0OoDOOoOnO Minimum Required Length of Anchor Chain
LOL=s0OI

O000O0TxO0OOO0OOO0ODOOO0OO0O00000 Incaseof TXx O Wa' x A a
ML=3x d+ 90 mQO

o 72

0 480



goboogooodbogogn

godooboobooouoonoooouoooooboooooooooboooouoooooon
Joooooooboobboooooo
l Oooooon
@EER ccooooooooooooooooooo [ EEEMO00D0000000000000000
D0000000000000000000
D000D0000000000

U 00000ooDooooDooDn By the head] DO DO0OOODOOOOODOOO

mDDDDDDDDDDDDDDDDDDDDD mDDDDDDDDDDDDDDDDDDDDD
0o00o0000o0o0ooo 0000000000O0O0ooo

U gooooo

mDDDDDDDDDDDDDDDDDDDDD 0000000000000 00000000
00000000000000000000 00000000000000000000Mm
00000000000000000 00000000000000000000

oooo

U goooobobogooonn

mDDDDDDDDDDDDDDDDDDDD mDDDDDDDDDDDDDD 15000000
0000000000 30004000000 00000000000000000000
ooooooo 00000000000000000000

ooo

U goooobboo2000000000

mmuDDDDDDDDDDDDDDDDDD mDDDDDDDDDDDDDDDDDDDDD
ooooooo 0ooooooooo

U goooobbooooono

m\\DDDDDDDDDDDDDDDDDDDD mDDDDDDDDDDDDDDDDDDDDD
0000000000000D00000000 000000000 000000D00000
000000000 000000D00000
000000000 000000D00000
0000000000000 0mMO0O00n

ooooo0ooooo

gooboobooobbooobobooobobooobooobbooooobobboobooos’3gcuguoD
gboobobobobooooboooooon

0490



obooboobobtoobuobboobogon

ool Db uoboobDo0edbobObObOobLObObObDOODbDO I IMO0bg0oonLon
gboooob2s00b0ooboooobooobooobooobooobooobooobobooobobo
ubobooboooobooooo

gogoogog o

gooobobowad J 10.5ton ooooga adro
0ooboboOoDbe13s 000Wa'ld

000 1mOOD0O0OO000O0O0WeD 00166 ton/mO0O00OOOAN cO10
000000000144 ton/md Wc'O

000000000000 0y0 0 25.0m
0010000 027.5m
0O0OoOoO0O00Ad [J 800 sgm
00000CRad 00.75

gooOOp O 0 0.125kg0 sec’/ m*

oooboooooo

O0e000000DO0OO0ODLDOODOODOODOOOODODOUODOODOGB39DOODOO 169M/sO0OODO
goooboooboboobobobobobobobobobobobUobUobobUobobobob oo
OO0000DOO00DO0o0O0OO0poogog0 1250150000 00000000000001130 135m/sO
goobooooooon

I B:0 0000 (Bell Mouth)
External Force J Tx:00 0o
/ '"'Sea Surface
’
’
’
S'=150.9m Vs y=25m

0500



EEERERERNRN

gobooboboooboobooboooboboobooboooboobobooboobobDooboobo
goobooboobobooboboboboboobobobobooboboboboobo e

ODO0O00O00O00o0oooog  0O63.9 tonf
Ooob0bO0ObOD0O110.65 tonf

gooooboods'o 0J 150.9 mQJ 5.5ss0]

OOobO0OO01ees tonf0 00 O0O0OCO0OOOO0OOOOOOOOOOOOOOOOOOOOOODOOODOO
gbobodgood

O0000016.9 m/sec

0000 :11.3 m/sec 0 13.5 m/sec
000000000000 150001.25000000

gudodoooboougouboooobooouogogd

uboboil100000o0o0a0

gboborobobooboooboooooboboobooboooooo

N
BO O 0O OO (Bell Mouth)
Tx: 00067.3t———) K —E
External Force X
. M oo
) Sea Surface
.,
L=S+1=1784m S=154.8m "
‘ y=25m
S ORI NNON o) PRSPPI
S 1 11 T CC A . N
o HE OO0 OOOO O
cable " catenary
O 74

oooo0oobOobo0oobOoboboobOoboboooboer3bobDOo7Tam/sO0OonoooOOnO
gbooboooboobbse0bb0obobooobooboboobooboboobooobobboobboon

0510



ugboboooobobooooobobooobobooooboobooooboobooooobooooonoon
gboboboobooobon

Ooo0OOoOOOOOOO0OOO0OO1n5SMY/sO0 BM/sO0 00000000 OOOOOOODODODO 020
o3m/sU00O0000O00DOODOOOUODO

googgn

gboobiliboooboobbooobooooboobbooobboobboooboboooboobobooon
goooooooobooooboooboooboooboooobobDboobDboobboobObUoboD
gbobobooboooooooooobooooogo

S*+027.5m - 1 0= \/y2+2}§ a x 2 aDWW,Cx)‘ cx | | KR
C

SU0b0b0bb0oooooonbonO O 1509m

IiD000000oboboboboboonog

goooobooodgda boo 0 23.6m
gooooo gooo 0O 3.9m
gogooooo Total g 275m

oboobobo 122000000000
ooobobooobtbzoooobooboooboobobooboobOobOgse3dnonong 196m/s
00000000000 000O00DOoOobobOLIm/sd 15/m/sO0 0006000000000 0O0OO
00180 22m/s000000C0OODOOOOOOODOO

guoadan

gsudguggogooboodd 0J175.0m

oloooo oo [J 155.0m[ +22.4 tonf[]
gLobooooboood [J 330.0mU 12ssUJ
goobobbbodooooon 0863tonfO IO OO
goooboboodd O0O0b00bO0ODbOD0O14.38tonf

O0000019.6 m/sec
000000000000 0013.1 m/secd 15.7 m/sec
000000000 1.80 2.2 m/sec

0520



gboooooooboboooobobooooobooboobooooobooooobobooooboobobooooooo
gboboobooboboobobooboobobobobooboboobobooboobbobo
gboboobooobobooboooooboon

gogogoboooboboobogouboooobboboobooaboaon

[ Joougobooougobgd

gboboboboboobooooboooooboooooooobooon

ooooobooooo

gboboooboboooboobobooboobooobooboboooboboooboobobbobooo
goboboooobgoobooboooboboooboobooboboboboboobobbobbooboobbooDo
gbooboooboooo

lem/sec0000O000O0O0ODOOOOOOO15000 24m/secl 00 00D0OO0OOG00000000000O
gopogpcchl 2z20b00oposouoboglionogoPsbooonobooooboooooDng
oon

22ton x 0.8 x 1000 1,760PS

oooooon
gobooodobooobooboboobooboboobobobobooboboobooboboobOoobo
goobobooooboboboboooboobooboobooobooboboobboboooboobooonDo
goboobooboooboooobooboobobooboobooboobooooboboboboobOoobo
gooboboobobooboboboboboboboboboboboo

3030 chibobobobobUobobOobUobOoobob NosDOODODOOOOOOODOOOODOO
gboboboboboobosooooon

0530



gubgobboogogad

000Loa 22400 goooodf 8.00m

gooodLpp 21500 gboOdo0Odda 11.60m

gooB 03220 ooooddm 9.80m

goooocb 0.821
ERERERE
ogd ooooo /000 goood

000000 Nav. Full 140000 750 77rpm
0O00000S/B Full 10.3/11.0 56rpm
00000000 Half 8.9/9.6 48rpm
00OO00OOo0Oooslow 7.4/8.0 40rpm
000000O0OD.Slow 5.5/6.0 30rpm
od 25m/s
od gobooo ers500
oooooo/o0o0 5m O 200m

gboboooooboood 0018000

O 75000000000000

il _.-"57

DPS Sl

00 ve OD0O0OOOOO0OOOOOOOOOOOOOO

0540

o

~

=





