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NB. These formulae and symbols are for guidance only and other formulae which give equally

valid results are acceptable

Mass

"~ Volume

DWT = A — ALight

AWXp
TPC= 100
ASummer
FWA=7 TPCaw
a6 WXSs
H/V— A
_ Y Vertical Moments
- A
tan(List) = oK
an(List) = oM
MSS=AXGZ

A=VXxp
V=LxBxdxCg

Sinkage or Rise =

GZ=[GM+(¥%xBMx tan? 0)] xsin 0

FSM=Ixp,.

FSC=——
A

KMT:KB‘l'BMT

Iy
BM = —
™y

LxB3
12xV

BM+(For Box Shape)=

AXGM;,

MCTC= T 00xLBP

LCF
True mean draught=Draught aft+ (Trimx —)

TrimxLCF

Ch ftrim aft=
ange of trim a LBP

1
Distance from Summer LL to Winter LL=—

LBP

48

RD= pSubstance
Prw
A,=LXBXCy
W TPCow — TPCsw s
TPC bW =025 < Pow
1025 —
wm=£————BMBFWA
25
o wWXs
HV= A Tw
Y Horizontal Moments
GGH=
A
tan(List) = Listing Moment
an(List) = A% GM
GZ=GM xsin 0

GZ=KN — (KGx sin 0)

KML:KB+BML

I,
BM, = —
L™y

1*xB
12xV
Trimming Moment
MCTC
AX(LCB~LCG)
MCTC

BM; (For Box Shape)=

CoT=

Trim=

Trimx (LBP — LCF)

Change of trim for'd= LBP

Summer draught

1
Distance from Summer LL to Tropical LL= 18 Summer draught
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TVHM Total VHM
— = A40=0.8%xA
AHM SF AQ SFxA 40 0
A imate Angle of Heel= Al x12°
pproximate Angle of Heel= rrmre

Reduction in GZ = (GGy % cos 0) + (GGy X sin0)

1
Area under curve (SR1)= 3 xhx(y;+4y,+y3)

3
Area under curve (SR2)= 3 xXhx(y;+3y:+3y3+ys)

) ) PXAXZ
Wind Heeling Lever ]WIZW
Rolling Period T(S _2XCxB

olling Period T(Sec)= T

_ wxsXlength

~ Axdeflection

_|—2xGM
tan(Angle of Loll) = BM,

vé d
Mp=0.200x ——Xx A X (KG - —)

Freeboard

tan (Angle of DEI) = 7 % B
2

C=0.373+0.023 (B) 0.043 (LW' )
e : a/ 100

—2XInitial GM
cos B

tan(List) Zero GM = > |2 X
an(List) Zero = [axEm,

GM at Angle of Loll=

Draught when Heeled=(Upright Draughtx cos 6)+(%XBX sin 6)

p— TrimxMCTC
B LCF

PxKM
Loss of GM=

Effective Length= lxp

o Volume available for water
Permeability (u)=

Volume available for cargo
Volume of lost buoyancy =l x b xd X p

Volume of lost buoyancy

Sinkage=
Intact water plane area
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P=Reduction in TMDXTPC

PxKG
A—-P

Loss of GM=

_ 1
Solid Factor= RD

SF of Cargo — Solid Factor
SF of Cargo

Permeability (p) =

BBy

tan(List) = GMpog
ilge

— 2
Il:’alr.';llle] Axis — lCentroid Axis+AS

Page 2 of 4



}&SQA
Ship Stability Formulae

Maritime & Coastguard Agency Certificate of Competency Examinations

Accepted Abbreviations

LOA Length Over All

LBP Length Between Perpendiculars

AP After Perpendicular

FP Forward Perpendicular

Cw Coefficient of Water Plane Area

Cs Block Coefficient

WPA Water Plane Area

IWPA Intact Water Plane Area

KG/Kg Height of Centre of Gravity from Keel
VCG/Vcg Vertical Centre of Gravity

KM Height of Metacentre from Keel

GM Metacentric Height

KB Height of centre of Buoyancy from Keel
LCG/Lcg Longitudinal Centre of Gravity

LCF Longitudinal Centre of Floatation
LCB Longitudinal Centre of Buoyancy
TCG/Tcg Transverse Centre of Gravity

GGn Horizontal shift in Centre of Gravity
GGv Vertical shift in Centre of Gravity

GZ Righting Lever / Arm

BM Height of Metacentre from Centre of Buoyancy
FSM Free Surface Moments

FSC Free Surface Correction

FSE Free Surface Effect

TPC Tonnes Per Centimetre Immersion
MCTC Moment to Change Trim by one Centimetre
FWA Fresh Water Allowance

RD Relative Density

MSS Moment of Statical Stability

RM Righting Moment

RDS Residual Dynamic Stability

AMD Arithmetic Mean Draft

TMD True Mean Draft

CoT Change of Trim

WHM Wind Heeling Moment

AHM Actual Heeling Moment

VHM Volumetric Heeling Moment

TVHM Total Volumetric Heeling Moment
MPGHM Maximum Permissible Grain Heeling Moment
MR Heeling moment on account of turning
Lwi/Lwi Length of the ship at waterline

Odei OT Pdei Angle of Deck Edge Immersion

Or or s Angle of Flooding
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AHM
AMD
AP

BM

Cs

CoT

Cw

FP

FSC

FSE
FSM
FWA
GGy
GGy
GM

GZ
IWPA
KB
KG/Kg
KM

LBP

LCB

LCF
LCG/Lcg
LOA
Lwi/Lwi
MCTC
MPGHM
MR
MSS

RD

RDS

RM
TCG/Tcg
TMD
TPC
TVHM
VCG/Vcg
VHM
WHM
WPA
Bei OF Dei
ef or d)f

; i Abbreviati
Actual Heeling Moment

Arithmetic Mean Draft

After Perpendicular

Height of Metacentre from Centre of Buoyancy
Block Coefficient

Change of Trim

Coefficient of Water Plane Area
Forward Perpendicular

Free Surface Correction

Free Surface Effect

Free Surface Moments

Fresh Water Allowance

Horizontal shift in Centre of Gravity
Vertical shift in Centre of Gravity
Metacentric Height

Righting Lever / Arm

Intact Water Plane Area

Height of Centre of Buoyancy from Keel
Height of Centre of Gravity from Keel
Height of Metacentre from Keel

Length Between Perpendiculars
Longitudinal Centre of Buoyancy
Longitudinal Centre of Floatation
Longitudinal Centre of Gravity

Length Over All

Length of the ship at waterline
Moment to Change Trim by one Centimetre
Maximum Permissible Grain Heeling Moment
Heeling moment on account of turning
Moment of Statical Stability

Relative Density

Residual Dynamic Stability

Righting Moment

Transverse Centre of Gravity

True Mean Draft

Tonnes Per Centimetre Immersion
Total Volumetric Heeling Moment
Vertical Centre of Gravity

Volumetric Heeling Moment

Wind Heeling Moment

Water Plane Area

Angle of Deck Edge Immersion

Angle of Flooding
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