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Note: Page numbers with “™ denote figures; “1”" tables

A

Al terminal, 296, 2061, 359

After draft, maintaining, 191—192

Air drafi, 3

Allegro Case Study, 405—411

Amidships, LCB position relative
Lo, 4550

Angle of heel, 15, 18—20),
131138, 215217, 220,
2821

Angle of list, 124, 153—154

Angle of lall, 18, 20-21, 149—156

correcting, 25-27
formulue, 495

Angle of lurch, 283

Angle of steady heel, 28]

Angle of vanishing stability, 200

Appendages, 64—635

Archimedes Principle, 506

Arca calculutions, 56—61, 69—70

Arcas of irmegular figures, $1—56

Assigned freeboard, 300

Asymmetrical build-up of ice, 286f

Attwood's formula, 165

B

Beam, effects of, 215-216
Bilging, 263—280
amidships compartments,
263270
cffect on stability, 276—277
in end compartments, 270275
of side compartments.
139—144
Bilging and permeability
formulac, 404
Block coefficient. 370

of fineness of displacement,
38—-39
Blockage factor. 370
BM
determination of transverse,
104109
formulae, 104, 159, 491
Boot-topping areqa, 3035, 427
Bow height, 303—-305
Box-shaped vessel, 241—244
BM caleulation. 10]
KB caleulation, 101
Broken stowage, 2671
Bulkheud deck. 293
Buoyancy, center of, 139

C

Calibration book. 345—354
adjustments for ungle of heel and
trim, 350—2352
methods for reading soundings
and ullages, 346350
Emperature, adjustments for,
353-354
Capsizing moment, 18, 2()
Cargo—Passenger vessels, 204
Center of buoyancy, 15, 75, 139
Center of flotation, 7174,
168—169
determination using 1im, 195
Center of gravity, 13, 71-78, 117,
124, 131136
elfect of adding muss, 26
rise in, 120—122
Center of pressure, 91-97
Centers of pressure by Simpson's
Rules. 91100

563

Index

using horizontul ordinutes,
91-94
using vertical ordinates.
9497
Centre of flotation, using trim to
determine, 187190
Centrifugal force, 145
Centroid of area, 7178, 103
Change of druft, due o change of
trim, 173~174
Classification bodies, 310f
Coefficient
block, 38—39
midships, 39
prismatic, 4043
Cocfficient of fineness, 37—38
Comfortable ships, 417f
Common interval, 56
Criterion of service numeral, 205
Cross curves of stahility, 203—20%
GZ crosy corves, 203—206
KN cross curves, 206-208
statical stability curves, 208—214
Curve of permissible lengths, 294
‘Cyclone alley’, 461—462

D

Deadweight, 3
Deadweight (Dwt) Scale, 433—433
Density
effect of change on deaft and
trim, 429—432
cffect on displucement for
constant draft, 10—13
Density change. effect of
with displacement as constant
on box-shaped vessels, 4—6
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Density change, effect of (Continued )
on ship-shaped vessels, 6—10
on displacement when draft is
constant, 10—13
Department for Transport (DIT),
21-22.309
*standurd ship®, 297
Displacement, 3
Displacement curves. 3035
Dock Water Allowance, 8—10
Domains of ships, 397398
Draft, 229, 230, 231, 2311, see also
True mean draft correction
change due to change of 1rim,
173174
effect of density change.
420—-432
effect of hog and sag, 333335
formulse. 489—490
increase due to list in box-shaped
vessels, 241-246
increase due (o hist in vessels
having a rise of floor,
244246
loading to requirement, 193—195
muintuining, 191192
Draft amidships
effect of hog und sag, 333—335
Druft surveys, 467—472
Drufts and trim considerations.
496—497
Drydocking process. 355—366
formulae, 494
Dynamical stability, 219-220
Moseley's formula for,
219-220
und statical stability curves,
219-226

E

Effect of free surface. formulue.
494
Effective length, 315
‘Effcets’, 342
Equilibriom, 17—19
correcting, 19
neutral, 19, 19f
stable, 16f, 17—18
unstable, I8 18f
Even keel, 2361, 230t, 240t

Examinution guestions, 509—-517
Examination tips, 523—524

Factor of subdivision, 294
Finul KG, 117=119
Fineness of displacement, block
coefficient of, 38-39
Five/Eight Rule, 56, 60-61
Floating Liquefied Natural Gas
(FLNG) Project in NW
Australin, 460—4163
Flooduble length, 293
Floodable length (FL) curve, 293
Form coefficients formulae, 489
Free surfuce elfect (FSE), 251262
formulie, 494
on stability, 2328
Frechoard, effects of increase on
stability, 216217
Freehourd marks, 200312, 310
formulie. 494
Frechoard value corrections,
30330
how height correction, 304—305
Cj correction, 304
depth correction, 303304
sheer correction, 307—308
strength correction, 308-309
superstructure correction,
305-307
Freeboards of oil tankers/general
cargo ships, 300
Fresh Water Allowance (FWA). 6
Fully loaded drafts, 41, 411

G
GM (initial transverse metacentric
height)
from inclining experiment,
337344
negative, 2021

virtual loss of, after tnking the
blocks overall, 363—364
working values, 21-22
Grain heeling arm. 3201
Gruin Rules, 319-330
Grounding, 151—153, 367369,
308402

formulae. 494
Group weights, 3—4
GZ (righting lever), 15, I7—18
Stability Cross Curves, 203
GZ cross curves, 203206

H

Half-ordinate, 56
Heaving motions, 420—423
Heel, 15
angle of, 131—138
due to turning. [45—148
formulae, 495
Herald of Free Enterprise, cupsize
of, 541-546
changes in ship construction and
operation after, 544—545
reasons for, 542544
Hog, effect on draft amidships,
333-335
Hull farm, 289
Hydrostatic curves, 229233
and values for vessels initially
having tnm by the bow or by
the stern, 235-240

I

Icing allowances, 285—288
IMO Grain Code, 319—-330
Inclining experiment, 337—344
Initial metacenter, 158159
Initial metacentric height,
158159, 210
Interaction. 397—404
Internction effects, 382, 397398
reducing, 403404
ship-to-ground, 398—402
ship-to-ship, 402—404
ship-to-shore, 404
squat, 398—402
Intermediate ordinates, 6566
International Maritime Organiza-
tion (IMO), 474

K
KB
for hox-shupes, 101—104
line or loci, 112
determination by Morrish's
formula, 101—102, 104
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determination by Simpson’s
Rules, 75—78
formulae, 491
for triangular prisms, 101—104
KG, 117—119

determination for light condition,

337, 339340
finul determination, 109—110
MOANA's displacement and,
235
KM curve (locus of metacenters),
113
KN cross curves of stability,
206—208

L
LBP. 289

LCB position relative to amidships,

45-50
Lightweight, 3
fluctuations in. over a period of
time, 341343
inclining experiment and
fluctuntions in, 337344
List, 15
definition, 15
determination, 120—122
due to bilging side compan-
ments, 139144
formulue, 493
List und trim, combined,
247-250
Lloyds® Strength Regulutions, 287
Lioyds' surveyors, 473
Load lines, 299312
Locus of metacenters (KM curve),
113
Loll, angle of, 2021
Longitudinal center of buoyancy
(LCB), 292
Longitudinal center of flotation,
2291, 230
Longitudinal metacenter, 169,
171=173
Longitudinal metacentric height,
169
determination using chunge of
trim, 184—187
Longitudinal stability
formulue, 492

Longitudinal stability see Trim
Loss of statical stability, 2871
Lumber marks, 313314

M

Margin line, 293
Muximum GZ. 209
Muximum Permissible Deadweight
Moment dingram, 442446
Maximum squat, caleulation of,
384—386
Mean sheer, 307308
Merchant ships, general particulars
of, 557—558
Metacenter, 1516
Metacentric diagrams, 109—116
Metacentric height, 16
longitudinal, 160, 195198
Midships coefficient, 39
MOANA. hvdrostatics for, 235,
2361
KM values for. 239t 240t
*‘Moment of inertis about the
centerline’, 84—86
Moment of statical stability, 17,
23-24, 157
ot large angle of heel, 159—166
at small angle of heel, 158—159
Moment to change trim | em (MCT
I em or MCTC), 170173
Moments about the centerline,
160-161
Moments about the keel, 124
Moments of inertin
Simpson’s Rules for, §1=90
Morrish's formula, 101-=102, 104
Moseley's formuls, 219-220)
M.S. (Load Lines) Rules 1998,
extructs, 477482
MV Derbyshire, 228
M.V, “Tunker’, 203, 204¢, 2061

N

Negative GM and angle of loll,
2021
Neutral cquilibrium, 19, 191,
154
correcting. 19
Normand's formula, see Morrish's
formula

0

COne-liner questions, $19—521

P

Pacific Glory Case Study,
405411

Parallel axes theorem, 8288, 931,
406

Parametric rolling, 426—427

Passenger—Cargo vessels, 294

Permeability. 293

compartment, 266—267
formulae. 494

Permeability effects, 263—280

Permeability factors (PF), 297

Permissible length (PL) curve,
294

Pitching motions, 419—420

Plimsoll, Samuel, 299

Plimsoll line, 299

Point of suspension, 132

Pressure bulbs, 397—398

Prismatic coefllicient, 40—43. 289

Pro-forma sheet, 4491, 4501

Q

Qflex LNG vessels. 457459
Qmax LNG vessels, 457459
Quality control and work of ship
surveyors, 473—475
Quusi-steady loss, 228

R

Radius of roll, 161
Range of stability, 209, 215
Relutive density, see specific
gravity
Revision questions, SO8—s17
Righting couple, 15
Righting lever, 18, 283, see also GZ
(righting lever)
(7 cross curves, 203
KN cross curves, 2006
Righting moment, 281, 2831
Rise in center of gravity, 120—122
Rolling. in still water, 413
Rolling period, formulae, 416
Royston Grange Case Study.
407411
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S

Saab rudar gage. 349
Safety of Life at Sea organization
(SOLAS), 299
Sag. effect on draft amdships.
333335
Seasonal allowances, 311
Second moment of area, 81—83
Sectional arex (SA) curve,
289292
Shallow water indicutions,
367368
Shear forces, in ships. 438
Sheer ratio, 296—297
Shift of the center of gravity, 132
Ship squat
definition, 367—36%
formulae, 367, 370—372,
494—496
governing factors, 369375
interaction, 382
for supertanker, 376377
with o vessel in a trench.
378382
in wide and narrow rivers,
382388
Ship stability data sheets,
525-539
cargo capucities, 526
general particulars, 525
gruin heeling moments, 532
hydrostatic particulirs,
527529
plan showing cargo spaces.
storcrooms, and tnks, 526
tabulated KN values, 530
tank capacities, 527
Ship surgery, 342
Ship surveyors, 473
Ships
construction rules, 478—479
stubility rules, 479—481
shape volumes. 62-63
Ship-to-ground interaction.
398—402
Ship-to-ship interaction, 402—404
Ship-to-shore interaction, 404
Side winds, effects of, 281—284
Silt savcer, 410f
Simple hurmonic motion, 413

Simplified stability information

(Merchant Shipping Notice
1122), 441446

Simpson’s Multipliers, 5758
Simpson's Rules
for determining centers of
pressure, 91—100
using horizontal ordinates,
91—94
using vertical ordinutes,
9497
First, 51—53, 56—38, 487491
for moments of inertin, 81—90
Second, 53—354, 59-60),
487491
Third, 5456, 60—61, 487491
use of radian intervals,
221222
Sluck tanks, 251262
Sounding, 345-350
Sounding pad. 349
Sounding pipe, 343
Sounding tube, 3471
Specimen exum questions,
S509—-517
Squut, see Ship squat
Stability
effect of bilging, 276277
cffect of increasing beam,
215-218
effect of increasing freeboard.
216217
formulae summury, 491—-493
Stability Cross Curves
GZ set, 203
KN set, 206
Stable equilibrium, 161, 17—18,
154
Stundurd camber, 302
Static trim, 375—377
Statical stabifity
relating 10 wave profiles,
227-228
Statical stability curves, 208—214
and dynamical stability,
219-226
Stiff (ship condition), 20
Stowage factor, 219
Subdivided common intervals,
65-69

Subdivision beam, 294

Subdivision draft, 294

Subdivision length, 294

Subdivision load line. 294

Sub-zero temperatures, 285, 287

Suspended weight, center of gravity
of, 131—132

Syllabuses, for Masters and Mates,
301507

Synchronous rolling, 425

T

Tabular freeboard, 313—318
Tabulated freebourd values,
300303
Tank soundings, effect of trim, 490
Tender (ship condition), 20
Theorem of paralle] axes, §2—88
Thrust, 91
Tien Chee Case Study. 407
Timber ship freeboard marks.
313318
Time period, 20
“Tipping center”, 168~ 169, see alvo
Center of flotation
TPC curves, 2930
Transverse squat, 401f, 403
Transverse stability formulae, 491
Trunsverse statical stubility, 15—22
cquilibrium. 17—19
neutral equilibrium, 19, 19f
stuble equilibrium, 16f, 17—18
unstable equilibrium, 18, 18f
formulae, 492-493
GM value, 21-22, 22
metacenter, 15—16
negative GM and angle of loll,
20-21
sl (ship condition), 20
tender (ship condition), 20
unstuble and neutral equilibrium,
correcting, 19
Trench, fitting, 378—382
Triangular-shaped prism
BM culeulation, 107108, 170
KB calculation, 107—108
Trim, 167
change of, 198199
effect of density change,
429432
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effect on tank soundings, effect
of trim, 490

effects of loading/discharging/
maoving weights, 179—187

effects of shifting weights,
174—178

formulae. 490

icing allowances plus effects on,

285288

use of change to find longimudinal

metacentric height,
195198
use to determine centre of
flotation, 187—190
Trim and list, combined,
247250
Trim and Stability book.
437439
Trimming by the bow, 236237
Trimming by the stern, 235
Trimming moment, 271
Triple 'E” container ships,
459—460), 4591
True mean draft, 331336
True mean dreafl correction,
331335
Turning, effect on heel, 145— 48
Tuming circle dinmeter (TCD)
values, 389—396

calculations, 392394
observations, 392
updates of 1987 and 2002,
3RO—300
Two-compurtment flooding, 296
Type A vessel, 299
Type B vessels. 300
Type B-60 vessels, 300
Type B-100 vessels, 300

Ullage, 345—350

Ultra Large Crude Carriers, 459

Underkeel clearance, 2441

Unstable equilibrium, 18, 181
correcting, 19

A%

Ventun effect, 376

Volume calculations, 69—70

Volumes of wregular igures,
51-56

Volumes of ship shapes, using
Simpson's Rules, 62—63

W

Wall-sided formula. 159—166
Water draft. 3
Waterplane arcs, 5661

using extension of Simpson's
Second Rule, 5960
using Five/Eight Rule
(Simpson’s Third Rule),
60—61
using Simpson's First Rule,
56—58
Waterplane area. cocfficient of
fineness of, 3738
Wave profiles. 227228
Wedge of buoyancy, 15—16
Weights
effect on trim of loading!
discharging/moving.
170—187
effect on trim of shifting on
board, 174—178 |
loading to keep after draft {
constunt, 191—192
loading 10 produce required draft.
193195
Whessoe gauge. 348f, 349
Wind forces, 281 |
Wind heeling arm, 281 :
Wind heeling moment, 2821
Wind moments, 283f

z
Zero speed, 2361, 2371, 2381




