DAVID J. HOUSE




Ship Handling

Theory and practice



Other Works Published by D. J. House

Seamanship Techniques, 3rd Edition, 2004, Elsevier Ltd., ISBN 0750663154
(first published in two volumes 1987)

Seamanship Techniques, Volume III “The Command Companion’, 2000,
Elsevier Ltd., ISBN 0750644435

Marine Survival and Rescue Systems, 2nd Edition, 1997, Witherby, ISBN
1856091279

An Introduction to Helicopter Operations at Sea — A Guide for Industry,
2nd Edition, 1998, ISBN 1856091686

Cargo Work, 7th Edition, 2005, Elsevier Ltd., ISBN 0750665556
Anchor Practice — A Guide for Industry, 2001, Witherby, ISBN 1856092127

Marine Ferry Transports — An Operators Guide, 2002, Witherby, ISBN
1856092313

Dry Docking and Shipboard Maintenance, 2003, Witherby, ISBN 1856092453
Heavy Lift and Rigging, 2005, Brown Son and Ferguson, ISBN 085174 720 5
The Seamanship Examiner, 2005, Elsevier Ltd., ISBN 075066701X
Navigation for Masters, 3rd Edition, 2006, Witherby, ISBN 1865092712

Website www.djhouseonline.com



Ship Handling

Theory and practice

D.J. House

AMSTERDAM ¢ BOSTON « HEIDELBERG ¢ LONDON ¢ NEW YORK
OXFORD ¢ PARIS ¢ SAN DIEGO  SAN FRANCISCO e« SINGAPORE
ELSEVIER SYDNEY ¢ TOKYO

f

acs



Butterworth-Heinemann is an imprint of Elsevier
Linacre House, Jordan Hill, Oxford OX2 8DP, UK
30 Corporate Drive, Suite 400, Burlington MA 01803, USA

First Edition 2007
Copyright © 2007 David House. Published by Elsevier Ltd. All rights reserved

The right of David House to be identified as the author of this work has been
asserted in accordance with the Copyright, Design and Patents Act 1988

Permission may be sought directly from Elsevier’s Science & Technology

Rights Department in Oxford, UK: phone (+44) (0) 1865 843830; fax (+44) (0)

1865 853333; email: permissions@elsevier.com. Alternatively you can submit your
request online by visiting the Elsevier website at http:/ /elsevier.com/locate/
permissions, and selecting Obtaining permission to use Elsevier material

Notice

No responsibility is assumed by the publisher for any injury and/or damage to

persons or property as a matter of products liability, negligence or otherwise, or

from any use or operation of any methods, products, instructions or ideas contained

in the material herein. Because of so many variable factors involved in the practice of ship
handling, the publisher and author cannot be held in any way responsible for associated
industrial practice as described within this publication

Repeated use of ‘he or she” can be cumbersome in continuous text. For simplicity,
therefore, the male pronoun predominates throughout this book. No bias is intended,
as the position of an Officer, Chief Mate, Helmsman, Engineer, etc. can equally apply
to a female worker.

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Cataloguing in Publication Data
A catalogue record for this book is available from the Library of Congress

ISBN: 978-0-7506-8530-6

For information on all Butterworth-Heinemann
publications visit our website at www.books.elsevier.com

Typeset by Charon Tec (A Macmillan Company), Chennai, India
www.charontec.com
Printed and bound in Great Britain

070809101110987654321

Working together to grow
libraries in developing countries

www.elsevier.com | www.bookaid.org | www.sabre.org

ELSEVIER BOOKAID o0 Foundation



I would like to express my thanks and appreciation to Mr. John Finch, Master
Mariner, Lecturer Nautical Studies, who has provided guidance and support on this
particular publication and all the author’s previous works.

It has been a privilege to receive his constructive and honest criticism over the
many years we have been friends.



This page intentionally left blank



Contents

About the author

Preface

Acknowledgements

Meteorological tables common to the marine environment

Weather notations and symbols as plotted on synoptic weather charts

List of abbreviations associated with ship handling and shipboard manoeuvres
Definitions, terminology and shipboard phrases relevant to the topic of ship
handling and this text

Tidal reference

Introduction

1 Ship handling and manoeuvring

2 Manoeuvring characteristics and interaction

3  Anchor operations and deployment

4 Operations with tugs

5 Emergency ship manoeuvres

Appendix A: Controlling elements of ship handling
Appendix B: Dangers of interaction - MGN 199
Appendix C: The hardware of manoeuvring ships
Summary

Bibliography

Self-examiner — Questions and Answers on ship handling

Index

vii

ix
xi
Xiii
Xiv
xvi
Xvii
xxi

xli
xliii

33

65
115
137
171
189
195
217
219
221

241



This page intentionally left blank
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David House is currently engaged in the writing and the teaching of maritime sub-
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and practice of ship handling procedures, relevant to both the serving operational
officer as well as the marine student. It encompasses the experiences of the author in
many of the scenarios and reflects on the hardware employed in the manoeuvring
and the control of modern shipping today.
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Preface

The reality of handling the ship is a world apart from the theory. No publication can
encompass the elements of weather and features of water conditions to make the prac-
tice and theory one and the same. The best any book can hope for is to update the
mariner with the developments in hardware employed to effect modern-day mano-
euvres. Since the demise of sail, machinery and manoeuvring aids have continued to
improve and provide additional resources to the benefit of Masters, Pilots and others,
charged with the task of handling both large and small power-driven vessels.

Maritime authorities are united in establishing a safe and pollution-free environ-
ment. Internationally, it is these interests that provide the desired protection for
operators to conduct their trade in some of the most active and busiest areas of the
world. The theory of a manoeuvre may be ideally suited for a certain port at a cer-
tain time, but the many variables involved may make the same manoeuvre totally
unsuitable at another time. Ship handlers and controllers must therefore be familiar
with the capabilities of the ship, while at the same time be flexible in the use of
resources against stronger currents or increased wind conditions.

Knowing what to do and when to do it: in order to attain the objective is only half of
the task. The reasoning behind the actions of the ship handler will tend to be based on
the associated theory at the root of any handling operation. Such knowledge — coupled
with main engine power and steering, anchors and moorings, tugs and thrusters, if
fitted — can be gainfully employed to achieve a successful docking or unberthing.

Practice with different ships, and fitted with different manoeuvring aids, tends to
increase the experience of the would-be ship handler. Training for junior officers to
increase their expertise in the subject is unfortunately extremely limited. Unless
Ship’s Masters allow 'hands on' accessibility, few have the early opportunity to go
face to face with a subject which is not an exact science. The theoretical preparation,
the advance planning and the execution of any manoeuvre will not materialise
overnight. And an understanding of the meteorological conditions may not initially
be seen as a relevant topic, but ship handling against strong winds with a high free-
board vessel is somewhat different to manoeuvring with a large fully loaded tanker
with reduced freeboard in calm sea conditions.

The purpose of the text, therefore, is to combine the hardware, with the theory in
variable weather and operating conditions. Ship handling is not a stand alone topic
and, by necessity, must take account of the many facets affecting a successful out-
come. Knowing the theory is necessary, putting it into practice is essential.

David J. House
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Meteorological tables
common to the marine
environment

Fog and visibility table

Scale number Description and range

Dense fog, targets not visible at 50 metres

Thick fog, targets not visible at 1 cable

Fog, targets not visible at 2 cables

Moderate fog, targets not visible at 0.5 mile

Mist or haze, targets not visible at 1 n/mile

Poor visibility, targets not visible at 2 n/miles

Moderate visibility, targets not visible beyond 5 n/miles
Good visibility, targets visible up to 10 n/miles

Very good visibility, targets visible up to 30 n/miles
Excellent visibility, targets visible beyond 30 n/miles

O WO NOU = WN -~ O

Sea state table

Descriptive state of sea waves Wave height in metres
Calm — glassy 0

Calm - ripples 0-0.1

Smooth wavelets 0.1-0.5

Slight 0.5-1.25

Moderate 1.25-2.5

Rough 2.54.0

Very rough 4.0-6.0

High 6.0-9.0

Very high 9.0-14.0
Phenomenal Over 14 metres high

xiv



METEOROLOGICAL TABLES XV
Swell
Length of swell Length in metres
Short 0 to 100
Average 100 to 200
Long Over 200
Height of swell Height in metres
Low 0to2.0
Moderate 2.0to 4.0
Heavy Over 4.0
The Beaufort Wind Scale
Force Description Sea state Speed in knots
0 Calm Smooth 0-1
1 Light airs Small wavelets 13
2 Slight breeze Short waves, cresting 4-6
3 Gentle breeze Small waves, breaking 7-10
4 Moderate breeze Definite whitecaps 11-16
5 Fresh breeze Moderate waves 17-21
6 Strong breeze Larger waves 22-27
7 Moderate gale Spindrift formed 28-33
8 Fresh gale Much spindrift 34-40
9 Strong gale Seas start to roll 41-47
10 Whole gale Seas roll and break heavily 48-55
11 Storm Surface all white big seas 56-65
12 Hurricane Enormous seas Above 65




Weather notations and
symbols as plotted on
synoptic weather charts

Type of front Symbol as used on charts

Quasi-stationary front .*—.7—

Quasi-stationary front, RN N

above the surface N N
W fort AR A

Warm front, above the surface m m m
Cold front . ' ' |

Cold front above the surface /\ /\ /\ /\
Occlusion M

Instability ([ N [ N J

Intertropical front

Convergence line

Warm air stream
(not in common use)

Cold air stream
(not in common use)
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List of abbreviations
associated with ship handling
and shipboard manoeuvres

AC Admiralty Cast (Class)

ACV Air Cushion Vessel

AHV Anchor Handling Vessel

AIS Automatic Identification System

AKD Auto Kick Down

AM Admiralty Mooring

AMD Advanced Multi-Hull Design

AMVER  Automated Mutual Vessel Rescue system
ARPA Automatic Radar Plotting Aid

ASD Azimuth Stern Drive

ATT Admiralty Tide Tables

AUSREP  Australian Ship Reporting system

BS Breaking Strength

CBD Constrained by Draught

CD Chart Datum

CG Coast Guard

CMG Course Made Good

CNIS Channel Navigation Information Service
Cc/0 Chief Officer

COLREGS The Regulations for the Prevention of Collision at Sea
CPA Closest Point of Approach

CPP Controllable Pitch Propeller

CQR Chatham Quick Release (anchor type) (doubtful)
CSsp Commencement of Search Pattern

CSwWpP Code of Safe Working Practice

D Depth

DAT Double Acting Tanker
DB Double Bottom (tanks)
DC Direct Current

DGPS Differential Global Positioning System

xvii



xviii

DNV-W1
DP

DR

DSC

DSV

DV

DWA
DWT (dwt)

ECDIS
ECR
ENC
ETA
ETD
ETV

FFTS
FMECA
FPSO
FRC
FSE
FSU
FW
FWE

G
GM
GPS
Grt
GT

HFO
h.p.
HSC
HW

IACS
IALA
IAMSAR
1P

IMO

INS

IPS

IWS

Kg
Kts
kW

LIST OF ABBREVIATIONS

One Man Bridge Operation (DNV requirement)
Dynamic Positioning

Dead Reckoning

Dynamically Supported Craft (Hydrofoils)
Diving Support Vessel

Desired Value

Dock Water Allowance

Deadweight

Electronic Chart Display and Information System
Engine Control Room

Electronic Navigation Chart

Estimated Time of Arrival

Estimated Time of Departure

Emergency Towing Vessel

Flat Fluke Twin Shank

Failure Mode Effective Critical Analysis
Floating Production Storage Offloading system
Fast Rescue Craft

Free Surface Effect

Floating Storage Unit

Fresh Water

Finished With Engines

Representative of the Ship’s Centre of Gravity
Metacentric Height

Global Positioning System

Gross registered tons

Gas Turbine

Heavy Fuel Oil
Horse power
High Speed Craft
High Water

International Association of Classification Societies

International Association of Lighthouse Authorities

International Aeronautical and Maritime Search and Rescue manual
International Ice Patrol

International Maritime Organization

Integrated Navigation System

Integrated Power System (Controllable Podded Propulsion Units)
In Water Survey

Kilograms
Knots
Kilowatt



LAT
LBP
LCD
LHC
LHF
LMC
LOA
LSA
LW

M

M
MAIB
MCA
MCTC
Medivac
MGN
MHWN
MHWS
MLWN
MLWS
MMSI
mm
MoB
MPCU
MRCC
MSC
MSI
MSN
MV (i)
MV (ii)

nm
NUC
NVE

OiC
OIM
OMBO
OOW
0/s
OsC

PEC
PSC

RAF
RHC

LIST OF ABBREVIATIONS

Lowest Astronomical Tide
Length Between Perpendiculars
Liquid Crystal Display

Left Hand Controllable

Left Hand Fixed, propeller
Lloyds Machinery Certificate
Length Overall

Life Saving Appliances

Low Water

Representative of the Ship’s Metacentre
Metres

Marine Accident Investigation Branch
Maritime and Coastguard Agency
Moment to Change Trim 1 Centimetre
Medical Evacuation

Marine Guidance Notice

Mean High Water Neaps

Mean High Water Springs

Mean Low Water Neaps

Mean Low Water Springs

Maritime Mobile Service Identity Number
millimetres

Man overboard

Marine Pollution Control Unit
Marine Rescue Co-ordination Centre
Maritime Safety Committee (of IMO)
Marine Safety Information

Merchant Shipping Notice

Motor Vessel

Measured Value

nautical mile
Not Under Command
Night Vision Equipment

Officer in Charge

Offshore Installation Manager
One Man Bridge Operation
Officer Of the Watch

Offshore

On Scene Co-ordinator

Pilot Exemption Certificate
Port State Control

Royal Air Force
Right Hand Controllable

xix



XX LIST OF ABBREVIATIONS

RHF Right Hand Fixed, propeller
RMS Royal Mail Ship

RN Royal Navy

RoPax  Roll on—-Roll off Passenger Vessel
Ro-Ro  Roll on—Roll off

RoT Rate of Turn

RPM Revolutions Per Minute

SAR Search and Rescue

SBE Stand By Engines

SBM Single Buoy Mooring
s.h.p. Shaft Horse Power
SMC SAR Mission Controller
SMG Speed Made Good
SPM Single Point Mooring

SQ Special Quality
SS Steam Ship
Stb’d Starboard

SW Salt Water

SWATH Small Waterplane Area Twin Hull
SWL Safe Working Load

T™C Transmitting Magnetic Compass

TRS Tropical Revolving Storm
TSS Traffic Separation Scheme
TVF Tip-Vortex — Free

UKC Under Keel Clearance
ULCC  Ultra Large Crude Carrier

UMS Unmanned Machinery Space
USCG United States Coast Guard

VCR Voith Cycloidal Rudder
VDR Voyage Data Recorder
VHF Very High Frequency
VLCC Very Large Crude Carrier
VLGC Very Large Gas Carrier

vsp Voith Schneider Propeller
VIMS  Vessel Traffic Management System
VTS Vessel Traffic System

WBT Water Ballast Tank

WiG Wing in Ground effect
W/L Water line

WPC Wave Piercing Catamaran



Definitions, terminology and
shipboard phrases relevant
to the topic of ship handling
and this text

Advance Described by that distance a vessel will continue to travel ahead on her
original course while engaged in a turning manoeuvre. It is measured from that
point at which the rudder is placed hard over, to when the vessel arrives on a new
course 90° from the original.

Air Draught That measurement from the waterline to the highest point of the ves-
sel above the waterline.

Anchorage A geographic area suitable for ships to lay at anchor. Ideally, it would have
good holding ground and be free of strong currents and sheltered from the prevailing
weather. It is usually identified on the nautical chart by a small blue anchor symbol.

Anchor Aweigh An expression used to describe when the vessel breaks the ground
and no longer secures the vessel. The cable is in the up/down position and the ves-
sel is no longer attached to the shore by the anchor.

Anchor Ball A round ball shape, black in colour, which is required to be shown by
vessels at anchor, under the Regulations for the Prevention of Collision at Sea.

Anchor Bearings Those bearings taken to ascertain the ship’s position when she
has become an anchored vessel.

Anchor Buoy An identification buoy used to denote the position of the deployed
anchor. It is hardly ever used by commercial shipping in this day and age.

Anchor Coming Home The action of drawing the anchor towards the ship as
opposed to pulling the ship towards the anchor.

Anchor Plan A preparatory plan made by the Master and ship’s officers prior to
taking the ship to an anchorage.

Anchor Warp A steel wire hawser length, usually attached to a short length of
anchor chain or directly onto the anchor for warping the vessel ahead or astern.

xxi



xxii DEFINITIONS, TERMINOLOGY AND SHIPBOARD PHRASES

Astern (i) The movement of the ship’s engines in reverse, to cause the stern first
movement of the vessel; (ii) Descriptive term used to describe an area abaft the
ship’s beam and outside of the vessel’s hull.

Auto-Pilot A navigation bridge control unit employed to steer the vessel in an
unmanned mode. Various controls can be input by the operator to compensate for
sea and weather conditions but the unit is effectively a free-standing steering unit.

AziPod Trade name for a rotable thruster unit with or without ducting, turning
through 360° rotation and providing propeller thrust in any direction.

Baltic Moor A combination mooring of a vessel alongside the berth which employs
a stern mooring shackled to the offshore anchor cable in the region of the ‘ganger
length’. When approaching the berth, the offshore anchor is deployed and the
weight on the cable and the stern mooring act to hold the vessel just off the quay.

Band Brake A common type of brake system found employed on windlasses. The
band brake is a screw on friction brake, designed to check and hold the cable lifter
(gypsy) when veering anchor cable.

Beaching The term used to describe the act of the ship taking the ground inten-
tionally. It is a considered action if the ship is damaged and in danger of being lost.

Bight The middle part of a line or mooring. It may be seen as a loop in a rope or
may be deliberately created to run around a bollard providing two parts of a moor-
ing (instead of one). It is considered extremely dangerous to stand in the bight of a
rope and persons in charge of mooring decks should watch out for the young or less
experienced seafarers, when working with rope bights.

Bitter End That bare end of the anchor cable which is secured on a quick release
system at the cable locker position.

Bitts A seaman’s term for describing the ship’s bollards.

Bollard Pull An expression which is used in charter parties to grade the capacity
of a tug and its efficiency. The bollard pull is assessed by measurement, against the
pulling capacity of a tug, as measured by a dynamometer. The thrust, or force
developed is known as ‘Bollard Pull’ and is expressed in tonnes. It is useful for marine
pilots to assess the wind force affecting the ship against the available ‘bollard pull’.

Bow Anchor A vessel is normally fitted out with two working bow anchors.
Specialist vessels may also be equipped with additional anchors for specific trade or
operations, i.e. stern anchor.

Bow Stopper A collective name to describe either a guillotine or a compressor.
Both of which act as an anchor cable stopper. It is one of the securing devices
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applied to the anchor cable when the vessel is at sea. Alternatives: the AKD stopper
(Auto Kick Down).

Breakers These are waves which break against the shoreline producing surf.

Breast Line A ship’s mooring line which is stretched at right angles to the fore and
aft line of the vessel. By necessity, they are generally short compared to the long drift
of head or stern lines, the function of the breast line being to retain the vessel along-
side the quay.

Brought Up An expression used to describe when the vessel is ‘Brought Up’ to the
anchor, when the anchor is deployed and holding. The scope of cable is observed to
rise and fall back in a catenary indicating that the vessel is riding to her anchor and
not dragging her anchor.

Bruce Anchor A trade name to describe a specialist anchor manufactured by the
anchor company ‘Bruce Ltd’. The original ‘Bruce’ design incorporated the hook effect
of the Admiralty Pattern Anchor and the Spade effect of the stockless anchor to pro-
duce a high holding power anchor with no moving parts.

Bullring Often referred to as a centre lead, set well forward in the eyes of the ves-
sel. It is often employed for towing or accommodating buoy mooring lines. When
not employed with moorings it is often used to hold a company or ship’s emblem.

Cable A nautical measurement equivalent to one tenth of a nautical mile, or 100
fathoms (also 608 feet).

Cable Holder A cable lifter which is mounted horizontally as opposed to verti-
cally on a windlass axle. Some passenger and warship vessels operate anchors with
cable holders rather than windlass operations.

Caisson The term used to describe a dry dock or dock gate system.

Capstan A vertically mounted warping drum with its motor secured below decks.
The sides of the drum are fitted with ‘whelps’ to provide improved holding for
mooring rope turns.

Carry Up A term used to refer to moorings being carried up the quayside when
mooring alongside or entering a dock, the moorings usually then being employed to
warp the vessel ahead or astern or assist in the manoeuvring of the vessel.

Cavitation A physical phenomena experienced in the region of a rotating pro-
peller and its supporting structure. The cause is generally an air bubble flow which
is non-uniform, associated with the water flow from the propeller action. Extensive
cavitation effect can give rise to excessive corrosion in the propeller area of the
vessel.
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Chart Datum A plane of reference for charted depths. The United Kingdom employs
the lowest astronomical tide, the lowest water prediction. In the United States, it is the
mean low water.

Circle of Swing That area that a vessel will swing over when lying to an anchor.
The circle of swing can be reduced by mooring to two anchors.

Coir Springs Heavy duty harbour moorings manufactured in coir rope. They are
designed to be picked up by a vessel mooring in a harbour, usually where heavy
swells are experienced. Commonly referred to as ‘storm moorings’. Common to
ports on the Pacific rim, they are used in addition to the ship’s own moorings.

Composite Towline A towline which is established by employing the ship’s
anchor cable secured to the towing vessel’s towing spring.

Con (Conn) An expression used to describe the person who has the control of the
navigation of the vessel.

Contra-rotating Propellers Two propellers mounted on the same shaft rotating in
opposite directions to balance torque.

Controllable Pitch Propeller A propeller which is constructed in such a manner
that the angle of the blades can be altered to give a variable pitch angle. Namely
from zero pitch to maximum pitch ahead or astern.

Crest of a Wave The peak or highest point of a wave. Opposite to the trough of a
wave.

Cross A term used to describe a ‘foul hawse’ where the anchor cables have crossed
over as the vessel has swung through 180°.

Devils Claw A securing device used to secure the anchor cable, when the vessel is
at sea.

Docking Winch The name given to the aft mooring deck winch which is employed
for use with the stern mooring lines. It may also have an integrated cable lifting
operation if the vessel is equipped with a stern anchor.

Double-up When referred to moorings, means the act of doubling a single part
mooring to a double mooring, e.g. double up the forward spring line.

Drag An effect which opposes the ship’s forward motion and can be caused by
shell/hull friction, rudder action or appendages extending from the hull, effectively
reducing the ship’s speed. The term is also used to describe a ship dragging its anchor.

Dragging Anchor An expression used to describe a vessel which is moving over
the ground when its anchor is not dug in and holding.
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Draught The depth measure of a freely floating ship. It is the vertical measure-
ment between the keel of the ship to the waterline (alternative spelling ‘draft’).

Drawing the Anchor Home A phrase which describes pulling the anchor home
towards the ship as opposed to pulling the ship towards the anchor.

Dredging (an anchor) A term when used in conjunction with an anchor, it means the
deliberate dragging of an anchor when at short stay, over the ground of the sea bed.

Drop an Anchor Underfoot The action of letting go a second anchor at short stay.
It is usually done to reduce the “Yaw’ or movement by the ship about the riding
cable. It tends to act as a steadying influence to oscillations by the ship when at a sin-
gle anchor.

Ducting A term used to describe the propeller being encompassed by a partial
steel tunnel to ‘chunnel” the water flow more directly onto the propeller blades.

Ebb Tide The tidal flow of water out of a port or harbour away from the land.

Elbow A term used to describe a ‘foul hawse” where both the deployed anchor
cables have crossed over and the vessel has turned 360°.

Even Keel An expression which describes a vessel which is without any angle of
list, is said to be on ‘even keel’.

Fairway That navigable and safe area of a harbour approach which may include
the main shipping channel. It is usually marked with a fairway buoy.

Falling Tide A term used to describe when the tide is falling on the ebb and the
depth of water is decreasing.

Fender A purpose-built addition to the ship’s hull to prevent damage to the hull
when landing alongside a jetty or other hard surface. It may also be a portable device
suspended on a lanyard to protect the hull from damage when strategically placed
between the quayside and the ships hull to cushion and protect the ships side.

Fetch Described as the distance that the wind blows over the sea without encoun-
tering any appreciable interference from land masses. The term was also previously
used in sailing vessels, i.e. to ‘fetch up on a starboard tack’.

Final Diameter Is defined as that internal diameter of the ships turning circle
where no allowance has been made for the decreasing curvature as experienced
with the tactical diameter.

Fine A bearing reference which indicates an observation bearing, less than % com-
pass point off the bow, but not dead ahead.
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Flipper Delta Anchor A modern high holding power anchor which can have the
angle of the flukes pre-set at a variable, desired angle, prior to deployment.

Flood Tide A tide which flows into a port or harbour or into and towards the land.
Opposite to an ebb tide which represents the tide flowing outwards.

Fog (see Visibility Table) Is a condition formed when cloud occurs at ground
(sea) level. There are two recognized forms, namely radiation fog and advection fog.
In all cases, visibility is impaired to less than 1000 metres. When mixed with pol-
luted air it is termed as smog.

Foul Anchor A description given to an anchor which is obstructed by a foreign
object (usually from the sea bed) or fouled by its own anchor cable. It is only usually
detected when the anchor is heaved up to be stowed.

Foul Hawse An expression which describes when both anchor cables have become
entwined with each other. It can occur when two anchors are deployed at the same
time, as in a running moor. A change in the wind direction, left unobserved, causes
the vessel to swing through the line of cables causing the foul.

Ganger Length A short length of anchor cable set between the anchor crown ‘D’
shackle and the first joining shackle of the cable. The length may consist of just a few
links which may or may not contain a swivel fitting.

Girding a Tug The action of pulling on a towline at right angles to the fore and aft
line of the tug, in a manner likely to cause a capsize motion on the tug. Alternative
term is ‘girting’.

Gob Rope (Alt., Gog Rope) A strong rope (or wire plus heavy shackle) set over
the tow line of a tug. Its function is to bowse the towline down towards the aft end
of the tug, so changing the direction of weight on the tug. Its function is also to
reduce the risk of the tug being girted and caused to capsize.

Grounding A term used to describe when a ship touches the sea bottom acciden-
tally. It occurs generally through poor navigation and the lack of underkeel clear-
ance. The severity of any damage incurred will depend on the speed of striking and
the nature of the ground that the vessel contacts.

Hang off an Anchor The operation of detaching the anchor from its cable and
hanging it off, usually at the break of the forecastle. The operation is carried out
when the vessel needs to moor up to mooring buoys by its anchor cable or if it is
expecting to be towed by means of a composite towline.

Hawser A term which refers to a mooring line in the United Kingdom, meaning a
large diameter fibre rope or wire rope.
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Heading That direction in which the ship is pointed. It is usually compass refer-
enced.

Headreach That distance that the vessel will move ahead after the engines have
been stopped and before the ship stops steering.

Headway The forward movement of the vessel through the water. Opposite to
sternway, when the vessel is moving astern.

Head Wind A condition when the wind is from the opposite direction to the ships
course. Similar meaning for a head sea.

Heaving Line A light line fitted with a weighted end (Monkey fist) which can be
thrown from ship to quay or quay to ship (depending on wind direction). It is used
for the connection and passing of heavy moorings between the deck crew and the
wharf men.

Heave To A reduction of the ship’s speed, usually made in heavy weather condi-
tions. The speed reduction is reduced to maintain steerage and hold the ship’s head
into the prevailing weather and sea direction.

Heel That angular measure that a vessel will be inclined by an external force, e.g.
wind or waves. The condition can also occur during a turning manoeuvre.

Helm A term which refers to the tiller or ship’s steering wheel. A vessel may carry
‘helm’ as in having a turn of the ship’s wheel held to retain the vessel on course. It is
also the name given to one of the controlling elements of automatic steering units.

Helmsman Alternative name for a quartermaster, who steers the ship to the
orders of the watch officer, master or pilot.

Holding Ground A description of the type of ground into which a vessel is letting
go her anchor, e.g. mud, sand, broken shell, etc. There is good holding ground for
the anchor and bad holding ground for the anchor.

Holding Power An expression used to describe the holding power of an anchor.
Some anchors like the “ Bruce’ or the “AC14’ are recognized as having High Holding
Power qualities, much more than a conventional anchor design like the stockless.

Hove in Sight An expression which refers to heaving the anchor clear of the water
surface. Once the anchor is sighted, the bridge should be informed it is sighted
and clear.

Hydro-Lift A dry docking system which employs hydrostatic force to lift and
lower vessels to be docked. The system operates similar for vessels which move
through the locking system of the ‘Panama Canal’. The most well known example is
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at Lisnave, in Portugal, where a wet basin allows three large vessels to be docked at
the same time.

Interaction A term which describes the behaviour of a ship when it is influenced
by either a fixed object like the proximity of the land or another vessel passing too
close. There are several types of interaction (see squat) all of which are undesirable
and tend to cause movement of the vessel outside the influences of the controller.

Joining Shackle A single specialized shackle that joins two shackle lengths of
cable. The most common joining shackle employed is the ‘kenter shackle’” but ‘D’
lugged joining shackles are also employed for the same purpose.

Jury A term meaning temporary or improvised. As with a jury rudder’.

Kedge The forced movement of a vessel astern by the laying of a “kedge anchor’ to
pull the vessel astern, usually off a bank. Some ships carry a specific kedge anchor

but the practice of carrying this, is now rare.

Knot The nautical unit of speed which equates to approximately 1%th of a statute
mile per hour (One knot = one nautical mile per hour).

Kort Nozzle Trade name for an encased propeller which is capable of rotating
through 360°. Extensively used in tugs.

Landlocked When a vessel is surrounded by land as in a bay or other restricted
waters she is said to be landlocked.

Lanyard A short line used to hold or secure something, i.e. a bucket or a sidearm.
Previously used in sailing ships’ rove through a block to tighten rigging.

Lead A narrow, navigable channel through an ice field.

Lee That side of the ship that lies away from the wind. Opposite to the weather
side.

Lee Shore A land mass or coastline towards which the wind is blowing. A loss in
engines off a lee shore could lead to the vessel being blown aground.

Leeward Refers to that side which is away from the wind. It is pronounced ‘lu-
ward” and is the side opposite to windward.

Leeway That sideways movement of a vessel away from the designated course
due to the force of the wind.

Let Go An expression which describes the release of the anchor from the windlass
braking system. With the advent of heavier anchors being installed on larger vessels
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fewer ships are actually ‘letting go anchors’. The modern tendency is to “walk back’
the anchor cable under full control.

Log (i) A device for measuring the ship’s mileage and subsequently its speed;
(if) Shortened term for the ship’s logbook.

Long Stay An expression which describes the line of cable when the vessel rides to
an anchor; the line of cable being observed as a line near parallel to the water sur-
face. Compared to short stay, where the angle of cable is at an acute angle to the
water surface.

Lubber Line A reference mark usually found on the inside of the compass bowl in
line with the ship’s head. Employed with the steering of the vessel.

Magnetic Compass A ship’s compass which aligns to the magnetic North Pole. It
is considered the most important instrument on the vessel as it does not rely on an
external power source like the gyroscopic compass.

Mediterranean Moor A ship’s mooring which allows the vessel to be secured to
the quay by stern moorings while the bow is held fixed by deploying both bow
anchors. The mooring is suitable for non-tidal waters, like the Mediterranean Sea.

Messenger Line A light line employed as an easy to handle length, used to pass a
heavy mooring hawser, as with a ‘slip wire’.

Monkey Fist A heavy knot made at the end of a heaving line to provide a
weighted end to improve throwing.

Mooring (i) The term used to describe a vessel secured with two anchors;
(ii) The term used to describe a vessel which is being tied up to the
quayside or moored to buoys.

Mooring Anchor A heavy anchor employed as a permanent mooring for buoys or,
in some cases, offshore installations.

Mooring Boat A small boat employed to carry ship’s moorings to the shore or to
mooring buoys. It is usually manned by a minimum of two men, one of which may
have to jump the buoy’ when securing to buoys.

Mooring Buoy A large buoy to which ships can moor using mooring lines or by
means of the anchor cable once the anchor has been "hung off’.

Mooring Deck That area of a ship from which the moorings are run ashore and
secured. The vessel would normally have a forward mooring deck and an aft moor-
ing deck. The forward deck usually accommodates the anchor arrangement.
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Mooring Line A natural fibre or manmade fibre rope used to tie up and secure the
vessel to quaysides or buoys. A generic term which can also include mooring wires.

Mooring Shackle A heavy duty bow shackle, listed under the anchors and cables
accessories. It is used when the vessel needs to moor up to buoys.

Mooring Swivel An additional fitting placed into the anchor cable when mooring
to buoys or to two anchors for a lengthy period of time. The swivel ensures that the
cable does not become fouled and twisted as the vessel turns on the mooring.

Mushroom Anchor A type of mooring anchor so-called because of its shape being
similar to a mushroom. It is used extensively as a permanent mooring for navigation
marks and buoys.

Neap Tide A tide which occurs twice a month of reduced range or velocity. It
occurs when the moon is in quadrature with the sun (opposite to a spring tide).

Not Under Command The term given to a vessel which is unable to manoeuvre as
required by the ‘Rules of the Road” because of exceptional circumstances.

Officer Of the Watch (OOW) The description of the navigation officer who is
placed in charge of the watch at sea. The OOW is responsible for the safe navigation
of the vessel during his or her period of duty and is expected to have full control of
the ship’s course, speed and navigation aids.

Offshore Wind A direction of wind which blows towards the sea away from the land.

Old Man The term used to describe a single roller lead, mounted on a pedestal. It
is often used to change the direction of a mooring line away or towards the lead of
the windlass.

Onshore That direction towards the coastline from seaward (opposite is offshore).

Open Moor The name given to a mooring which employs two anchors, each one
deployed about 20° off each bow. The mooring is used in non-tidal waters to pro-
vide additional holding power against a strong flowing stream.

Overhauling A term used to describe one vessel overtaking and passing another
when both vessels are going in the same direction. NB. Can also mean a term in
maintenance to overhaul a ship or piece of machinery.

Panama Lead Often referred to as a pipe lead which prevents moorings from acci-
dentally jumping out of the lead when under weight. For this reason, many seamen
prefer the use of panama leads as opposed to roller leads.

Period of Encounter May be considered as the period of time between the passage
of two successive wave crests to pass a fixed point, namely the position of the ship.
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Period of Pitch Is defined by that time the bows of a ship start to make a rise from
the horizontal, then fall back below the horizontal and then return to it.

Period of Roll Defined by that time period a vessel will roll from one side to the
other and return, when rolling freely.

Pitch (i) The vertical upward and downward movement of the vessel along its fore
and aft line caused by head or following seas; (ii) That angle a propeller blade will
make with a perpendicular plane of the axis of the propeller. The pitch angle will vary
along the length of the blade. Propeller pitch can also be expressed as the distance the
propeller will move forward in one revolution through a soft medium (e.g. water).

Pivot Point That position aboard the vessel about which the ship rotates when
turning. In conventional vessels the ‘pivot point’ was approximately one third (4) of
the ship’s length, measured from forward, when moving ahead. The position of the
pivot point will change when going astern and with the types of ship construction.

Plimsoll Mark The loadline markings painted on the ship’s side to indicate the max-
imum load draught that the vessel may load her cargo under different conditions.

Plummer Block An alignment support bearing, for the ship’s propeller shaft.

Pointing Ship The action of changing the ship’s head when lying to a single anchor.
It is achieved by passing a stern mooring wire forward to secure to the anchor cable.
The cable is then veered causing the vessel to lay at an acute angle to the flow. It is
employed to create a ‘lee” if working small craft to clear from the weather side.

Poop Deck A term which refers to the aftermost deck of the vessel. It usually car-
ries a superstructure known just as the “poop’. Originally it developed from what
was known as the “aft castle’ of medieval sailing ships and was later to provide add-
itional buoyancy to the ship as well as accommodation for the Master and Officers.

Pooped A term which describes a large sea or wave which breaks over the poop
deck area when the vessel is running with a following sea.

Port A reference to the left side of the vessel when looking forward.

Pounding A term which describes the heavy contact of the ship’s fore part when
pitching in a seaway. This is a violent contact and may cause ship damage, it is
sometimes referred to as slamming. The effect of pounding can usually be tempered
by a reduction in speed.

Propeller Diameter That diameter described by the tips of the propeller blades
when turning.

Propeller Ducting A cylindrical steel casing set around the propeller, often fitted
with reaction vanes to concentrate the flow of water directly to the turning area of
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the propeller. Also known as a ‘Propeller Shroud” keeping the wash from the pro-
peller into a confined area. Popular with smaller craft and harbour authorities
because they tend to reduce erosion of river and canal banks.

Propeller Pitch Described by the axial distance moved forward by the propeller in
one revolution, through a solid medium. NB. A constant pitch angle propeller is one
with blades which are flat and set at a designated angle.

Propeller Shrouds A descriptive term used to describe an encased propeller often
fitted with baffle plates which are set into propeller ducting for the purpose of redir-
ecting water flow more positively to and from the propeller blades.

Propeller Slip Considered as the difference between the actual speed of the vessel
and the speed of the engine. It is always expressed as a percentage (%) and deter-
mined from the formula:

Engine speed — speed of vessel % 100

Propeller Slip % = -
Engine speed

Pudding Fender A round rope fender usually constructed of coir interwoven rope
and packed with cork granules. They are secured to light lanyards and can be easily
transported to any part of the ship to prevent damage to the ship’s side shell plate,
in the event of a heavy landing against a dock or quay wall.

Quarter The area off the stern up to 45° either side of the fore and aft line.

Quarterdeck A traditional term which describes that aft position from which the
Master conned or controlled a sailing vessel.

Quartermaster The designated title given to that person who is steering the ship
and acting as the helmsman.

Racking An athwartship’s stress incurred in the ship’s hull by excessive rolling
action by the vessel.

Range (i) Distance off of a target;
(ii) Used to describe the laying out of moorings or anchor cables. Common
in dry docks is to range the anchor cable on the floor of the dry dock,
usually prior to inspection.

Range of Tide That measured value between the height of low water and high
water levels.

Ranging The fore and aft movement of a vessel when moored alongside. The ship
is said to be ‘ranging on her moorings’. This is particularly dangerous where the
ship’s moorings are slack and the ship’s movement could cause them to part.

Rate of Turn Describes the rate of change of the ship’s course per unit time.
Determined while the ship completes sea trials when new. The navigation bridge
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would normally have a ‘Rate of Turn” indicator to permit monitoring of the ship’s
performance during a turning manoeuvre.

Render An old term meaning to pay out a line or the anchor cable to increase the
length. An alternative term meaning the same is ‘veer’.

Reserve Buoyancy The total volume of the non-submerged watertight compartments.

Resistance of the Ship’s Hull The total sum of friction between the ship’s wetted
surface and the water, of the moving hull.

Revolutions Per Minute (RPM) The number of revolutions turned in a period of
one (1) minute. In the marine environment it is generally a reference to the speed of
the shaft(s) turning the propellers. The RPM being indicated on the navigation
bridge by an ‘RPM counter’.

Riding Cable That anchor cable which is secured to the up-tide anchor that takes
the weight of the vessel when the ship is positioned in a standing or running moor.

Riding Lights An alternative name which describes the anchor lights displayed
by a vessel when riding to her anchor.

Rising Tide Term used to describe when the tide is making and increasing the
water depth on the flood.

Roads Generally a shortened term for ‘Pilot Roads” where the vessel tends to
make a landfall and attain the pilot boat station. The Roads is a focal point area for
shipping and often close to narrows, where the need for the local knowledge of a
marine pilot is required before proceeding.

Roadstead Similar to ‘Roads’ but lends to being a safe anchorage with good hold-
ing ground.

Rogue Wave A descriptive term meaning an exceptionally large wave. Recent
research has shown that these are not as isolated as previously thought and in fact
may occur in many geographic locations in any of the world’s oceans.

Rope Guard A steel protective fitted between the hull and the propeller to prevent
mooring ropes fouling in the propeller.

Rotary Vane Steering A steering system consisting of a rotor keyed to the rudder
stock. Hydraulic fluid under pressure is pumped to the rotor causing the stock and
subsequently the rudder to turn. The direction of the pumped fluid reflects the
movement of the rudder.

Rough Sea A sea state which has considerable turbulence accompanied by wind
force 5-7 on the Beaufort Scale.
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Round Turn (i) A term used to describe a foul hawse, where the cables have
turned about themselves with the ship passing through 720°; (ii) A term which
describes the action of the vessel making a complete 360° turn. It is generally cons-
idered an extreme manoeuvre when taking action in a collision avoidance situation
to evade a close quarters situation.

Rudder A vertical steering unit generally positioned at the stern of the vessel (some
vessels are constructed with bow rudders where the vessel expects to conduct exten-
sive stern first navigation). The rudder is connected to the steering systems of the navi-
gation bridge from where it can be controlled to provide directional heading to the
vessel. Some vessels would carry twin rudders, when fitted with multiple propellers.

Rudder Carrier A constructional feature fitted inboard under the tiller position, to
accept the weight of the rudder stock.

Rudder Indicator An instrument on the navigation bridge that provides feedback
to the helmsman showing the angle to which the rudder has moved following a
helm movement. (Not to be confused with a ‘Helm Indicator’.)

Running Lights The navigation lights required by law to be shown by a ship
when steaming or sailing at night.

Scope The amount of anchor cable deployed, measured from the mouth of the
hawse pipe to the anchor crown ‘D’ shackle.

Sea Anchor An improvised drogue streamed over the bow, designed to keep the
vessels head to wind and reduce drift. It would only be employed as an emergency
measure to prevent the unwanted movement of the vessel.

Sea Breeze A breeze which blows from the sea to the shore during the day; a land
breeze being the opposite — blowing from the land towards the sea during the night
time.

Sea (ships) Trials A testing and trial period for a newly constructed ship to ascer-
tain the vessel’s criteria and capabilities.

Shackle (i) A shackle length of anchor cable is defined as a length of anchor cable
equal to 15 fathoms (90 feet or 27.5 metres). The number of shackles carried by vessels
differs with the size of ship and trade; (ii) Shackle is a term which describes an indi-
vidual fitment extensively used in anchorwork, but not excluded to just anchorwork.
There are many types of shackles in operation, not all in the marine industry.
Examples of shackles include: mooring shackles for securing ships to buoys; joining
shackles for joining anchor cable lengths; anchor shackles for joining cable to anchor
shanks.

Shallow Water Effect A form of interaction which can affect the steerage of the
vessel when in shallow waters with limited underkeel clearance.
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Sheer The action of turning the vessel off the line of cable when lying to a single
anchor. It is achieved by placing the rudder hard over and causing the vessel to
angle away, the rudder still being effective at anchor as a stream of water is passing
the rudder position.

Shorten Cable A term used to describe the action of reducing the scope of the
anchor cable of a vessel lying to her anchor(s).

Short Stay A description of the anchor cable of an anchored vessel, when there is a
limited amount of chain cable visible above the surface, and the cable is at an acute
angle to the waterline. (Long Stay describes when the cable is nearly parallel to the
water line and extended.)

Sighted and Clear An expression used when heaving up the anchor to describe
when the anchor breaks the surface of the water and is sighted and seen to be clear
of obstructions.

Single Anchor The action of a ship going to an anchorage and deploying a single
anchor. The circle of swing created with this action will be large; as opposed to a ves-
sel mooring, which would be expected to deploy two anchors and gain a reduced
swinging room.

Single-Up An order given to mooring parties to reduce the number of moorings
to a manageable number (one or two) prior to a vessel; departing a berth.

Skeg The aft extension of a keel and is the deepest part of the aft structure. A sole
piece of a stern frame may incorporate a skeg section.

Slack Water That interval between tides where the tidal current is very weak or
non-effective, usually occurring between the reversal of the tidal flow; but it can
occur at any time, about the period of the turn of the tide.

Sleeping Cable That cable which is secured to the down-tide anchor which bears
no weight when deployed in a running or standing moor (see Riding Cable).

Slip Wire A bight of wire rigged to pass through the ring of a mooring buoy. It is
always the last mooring out, once the vessel is secured to buoys and designed to be
the last mooring released. The purpose of the slip wire is to allow the ship’s person-
nel to control the time of departure and not be dependent on shoreside linesmen.
They are rigged from each end of the vessel using a messenger and mooring boat,
when the ship is secured to buoys.

Smelling the Bottom A term which describes a vessel with little underkeel clear-
ance where the keel is close to the sea bottom. The flow of water around the hull dis-
turbs the silt and will usually cause the water astern to be stained by the mud.

Snub Round A descriptive term for a manoeuvre, where a ship turns on its anchor
when deployed at short stay.
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Sole Piece The lower part of the stern frame construction which supports the bear-
ing pintle of the rudder. When the vessel is trimmed by the stern it is that deepest
part of the vessel.

Sounding That depth of water given on the nautical chart and the actual depth of
water that the vessel is positioned in. An echo sounding machine or a lead line is the
usual method of obtaining the water depth. (The term is also used to gauge the
depth of fluid in a tank.)

Spoil Ground This is a dumping area, usually marked on the navigation chart and
an area that should be avoided especially for anchoring.

Spring Tide A tide with maximum range as a result of the combined effect of the
sun and moon’s position. It occurs twice per lunar month.

Spring Wire A steel wire mooring line employed in opposition to head lines and
stern lines to prevent the vessel ranging when alongside the quay.

Squat A form of interaction often experienced in shallow water areas like rivers
and canals, where the vessel is observed to experience bodily sinkage and sit lower
in the water than would normally happen as in deep water. A vessel may squat by
the head or by the stern but it is a more common occurrence to squat by the stern.
Squat is directly related to the speed of the vessel.

Stand On Vessel That vessel which is required by the COLREGS to maintain her
course and speed when given the right of way by the regulations.

Starboard Defined by the right of the ship when facing forward (opposite to the
port side of the vessel). Also used as a term when giving helm orders when manoeuv-
ring the ship. The US uses left or right rudder to express a desire to move to Port or
Starboard, respectively.

Steerageway A term which describes that the vessel is still responding to the helm
when the vessel is at minimum speed.

Stem Anchor An anchor set into a position on the stem of the vessel. This is not a com-
mon arrangement compared with ships which are usually fitted with two bow anchors.

Sternway An expression that describes a vessel moving astern under her own
power or with her own machinery stopped.

Stockless Anchor A patent anchor common to every-day use which is stowed
inside the hawse pipe of an ocean-going vessel. There are many variations of mod-
ern designs currently widely used in the marine environment which do not carry
the old fashioned cross bar stock.

Stopper A length of rope or chain employed to temporarily take the weight of a
rope or wire, while it is transferred from a winch to secure cleats or bollards.
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Stopping Distance Defined as the minimum distance that a vessel may be seen to
come to rest over the ground. The distance is usually determined from a ship’s trials
when the vessel is new. Test runs will normally provide the stopping distance: (a)
from full ahead after ordering the main engines to stop; (b) from crash full astern
(emergency stop).

Storm Moorings Shore side moorings which are secured to the vessel in the event
of anticipated bad weather while the vessel is alongside. More common to Ports of
the Pacific Rim, which experience heavy swell action.

Storm Surge An increase in the level of water along the coastline due to strong
onshore storm winds. Negative storm surges can also be experienced some time
after the passing of the storm, producing less tidal heights than predicted.

Stranding When a vessel has grounded for a period of time it is said to be
stranded for the purpose of Marine Insurance.

Stream Anchor A light anchor sometimes carried at the stern of the vessel.
Alternatively called a stern anchor or kedge anchor.

Surge A term used to describe a mooring rope being allowed to slip about a turn-
ing winch barrel. Synthetic ropes should not be surged because the generated heat
could destroy the fibres of the rope.

Swinging Room The circle area scribed by a vessel when lying at anchor that the
vessel will turn through from one tide to another.

Swivel Piece An anchor cable fitment which may be incorporated in the ganger
length of the anchor cable to prevent kinks forming in the cable. Alternatively, it
may be the term used to describe a ‘Mooring Swivel Piece” which is set into the
anchor cable when a vessel moors to buoys to prevent anchor cables becoming
fouled. It would normally be employed if the vessel was being moored for a lengthy
period of time.

Synchronizing A term used to describe the movement of the vessel when rolling
or pitching, when the ship’s movement matches the period of encounter of a wave.

Synchro-Lift A system of dry docking ships which employs an elevating platform
in the single dock. Once the vessel is lifted by the elevator it is pushed and/or towed
into a docking bay. The system allows several ships to be docked at the same time
and does not prevent other vessels using the elevator docking operation. With the
ship on, the lifting platform is raised by mechanical means (winches on dock sides)
and limits the size of vessel that can use the facilities.

Synoptic Chart A weather chart showing weather patterns, fronts and pressure
systems.

Tactical Diameter That greatest diameter scribed by the vessel when commencing
and completing a turning circle.
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Thrust Block An engine room fitting that receives the thrust from the propeller. It
incorporates the thrust bearings.

Thruster A powered propeller or jet, positioned either forward or aft in the ship.
Its purpose is to aid the turning motion of the vessel when manoeuvring.

Tidal Range The average difference between the high and low water, assessed
over a period of a month or more.

Tide Rode An expression which describes a vessel at anchor lying in the direction
of the tidal flow as opposed to “Wind Rode’ where the vessel is lying to the direction
of the wind.

Topmark An additional shape carried by a buoy to emphasize the type and func-
tion of the buoy.

Towing Horse An athwartship’s aft arrangement which is designed to act as a
moveable lead, in the stern region of the towing vessel.

Towing Light A yellow navigation light carried by a tug when engaged in towing.
The light is carried at or near the stern and has the same characteristics as the nor-
mal stern light.

Tractor Tug A tug fitted with an omi-directional propulsion system, e.g. Voith
Schneider, cycloid thruster. Usually operates as a highly manoeuvrable harbour tug.

Transfer Defined by that distance gained by a vessel engaged in a turning manoeu-
vre which is perpendicular to the original course.

Transverse Thrust An expression that describes the imbalance from the water
flow about a propeller causing a vessel to pay off to one side or another. Most pro-
nounced when operating astern propulsion.

Trim The difference between the forward draught and the after draught. Ships
generally trim by the stern to provide ease of steering.

Trough The lower dip between wave crests is termed the trough of a wave.

Tsunami A Japanese word, often incorrectly referred to as a tidal wave. A wave
surge usually generated from an under surface disturbance like a sub-sea earth-
quake, causing major damage when reaching the shoreline.

Tunnel Thruster A type of ‘Bow Thrust Unit’ which passes from either side of the
ship to provide thrust to port or starboard. May also be employed as a stern thruster.

Turn Short Round A ship’s manoeuvre which endeavours to turn the vessel in its
own length.

Typhoon A tropical storm common to the Western Pacific Ocean, derived from the
Chinese word Tai-fung.
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Underfoot A term used to describe an anchor being released just under the stem
or the forefoot. Generally used to gain reduced movement of the ship’s head when
at anchor.

Underkeel Clearance A measurement of the amount of water under the ship’s
keel. The value is obtained from the echo sounder with corrections applied.

Underway Defined by the Regulations for the Prevention of Collision at Sea and
refers to a vessel not at anchor, made fast to the shore or aground.

Up and Down A term used to describe the direction of the anchor cable being at
right angles to the water surface.

Variable Pitch Propeller A propeller with blades where the angle of pitch can be
altered. Also known as Controllable Pitch Propeller (CPP).

Variation That angle between the bearing of the True North Pole and the magnetic
North Pole. The angle will vary with the ship’s position on the earth’s surface and
can be found from the nautical chart. It is also coupled with deviation to provide the
value of the Compass Error.

Veer A term used to describe the paying out or slacking down of a line or anchor
cable. To veer anchor cable meaning to pay out and slacken the cable.

Vessel Traffic System (VTS) A system that controls shipping in and around coast-
lines and congested waters. It is usually operated by coastguard organizations or
other respected authorities.

Voith-Schneider Propellers A propeller action fitted to a vertical shaft. The sys-
tem has a number of vertical hanging blades caused to rotate in a horizontal plane
generating vessel directional movement.

Wake The disturbed track of surface water left by the ship’s propeller(s) as she
moves ahead.

Wake Current A forward movement of water caused by hull friction from the pro-
peller region, when the vessel is moving ahead. It is of small significance but does
adversely affect the efficiency of the propeller.

Walk Back An expression used to describe the paying out under control of a
mooring line or anchor cable.

Warp An alternative term to describe a ship’s mooring line.

Warping The action of moving the ship by means of the ship’s mooring lines.
(Engines not usually being employed to move the vessel.)

Wash Turbulent water as caused, say, by a rotating propeller.
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Watch Shipboard duties are contained within a shift or watch system. Navigation,
engine room and anchor duties are all carried out through structured periods of
time known as watches.

Water Jet A modern method of propulsion or thruster unit currently being fitted to
high speed craft.

Wave Height That vertical distance between the crest of a wave and the lower part
of the trough.

Wave Length Is defined by the distance between two adjacent crests of waves.

Way When a vessel starts her main engines, when fitted with a conventional fixed
pitch propeller and commences to move forward, she is said to be ‘gathering way’.
The term ‘making way’ defines when the vessel is moving through the water, when
under her own power. ‘Steerage way’ is an expression which describes when the
speed of the vessel will still effect and obtain a correct rudder response, causing the
desired movement of the ship’s head. ‘Sternway’ is when the vessel is moving over
the ground in an astern direction.

Weather Side That side which faces the wind (when referred to a ship).

Weather Deck The uppermost, uncovered deck of a ship, which is exposed to the
weather.

Weigh A descriptive term to express the lifting and raising of the ship’s anchor.
Wide Berth A term to describe giving a navigation hazard adequate clearance.

Windlass The name given to a heavy duty mooring winch in the fore part of the
vessel engaged as an anchor cable lifter. They are generally multi-purpose, provid-
ing warping barrels for mooring rope use.

Wind Rode A vessel is described as wind rode when she is riding to her anchor
head to wind.

Windward That side on which the wind blows and faces the prevailing weather.

Yaw A term used to describe the movement of the ship’s head away from her des-
ignated course. The movement can be to either port or starboard and is influenced
by a following wind, or sea conditions. It should be noted that a vessel may ‘yaw
about” when weather conditions are from another direction other than from astern.
The vessel may even ‘yaw about’ the anchor position when moored to a single
anchor. The movement should not be confused with ‘Sheering’.
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Introduction

This work has been produced to meet the needs of the serving Merchant Navy
Officer when at sea and the marine student when ashore, studying for marine quali-
fications. The book combines the changes in hardware and the handling skills
required to manoeuvre today’s modern shipping safely, within the developing mar-
itime environment.

Each chapter covers a specific topic area, including routine and emergency man-
oeuvres, which allows the reader to visualize activities associated with all aspects of
Ship Handling. The topic is an aspect of Seamanship, and some prior knowledge by the
reader has been anticipated.

The volume is expected to stand alongside its sister work The Seamanship
Examiner. It is not meant to be a substitute for the real time experience gained on
board the deck of a vessel at sea. Nor can it hope to introduce the reality effects of
wind and current experienced by the practising mariner. However, it may possibly
provide the theoretical knowledge to support practical skills while at the same time
giving confidence to the examination candidate.

The work will not remove the hazards associated with shipping, but may reiterate
the need for continuous awareness amongst our senior and the up-and-coming jun-
ior ranks, who can expect to drive our ships of the future. I have long felt that learn-
ing should be fun and an enjoyable exercise. If the topic is boring, interest is lost and
nobody gains. It is hoped that the use of this work, will be a beneficial reference to
the practising mariner and keep the seas clean and safe for all.

Good Sailing!

xliii
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Ship handling and
manoeuvring

Introduction; Manoeuvring and handling scenarios; Turning short round; Snub round;
Berthing and unberthing; Entering a dock; Use of mooring lines and deck equipment.

Introduction

It is impossible for any text, or other simulation to imagine that it could substitute
for the practicalities of real time ship handling operations. Nothing can be a substi-
tute for the real thing. However, the theory behind ship manoeuvres can be
explained but it is up to the practitioner to then take full account of the wind and
tidal effects in a real-life situation.

Ship handling theory is a vast topic in its own right because not only are there
numerous manoeuvres but so many variants within those manoeuvres (such as
those effected by single right hand fixed propellers, twin screw vessels, ships with
controllable pitch propellers, ships with tugs and without tugs, good weather or bad
weather conditions prevailing, with tide or without tide, etc.).

The practitioner can take heart from the fact that the more handling and the more
manoeuvres that are attempted, the greater will be the expertise that is to be gained. It
is hoped that this chapter will deal with the fundamentals of ship handling and pro-
vide theoretical principles of operation covering most of the more common situations.

Where modern hardware (like bow thruster/stern thrusters or controllable pitch
propellers) are used, alternative manoeuvres are easily employed; although it is
appreciated that some vessels are fitted with only basic manoeuvring aids.

Ship handling has always been placed firmly in the hands of the ship’s Master;
which is, without doubt, unfortunate in many aspects for the future. Especially so
when the industry expects that the newly promoted Master should become an
expert ship handler, virtually overnight, often with no previous experience. A dis-
tinct lack of opportunity and positive training in the subject has long been recog-
nized as a failing point of the maritime sector. It would certainly be helpful and
advance education, if Masters were to encourage their junior officers to gain hands-
on experience, whenever safety and time allows.

Aspects of ship handling

The men who handle our vessels are not born expert ship handlers, neither are they
made from a mould. Usually, they are self-taught and become well-practiced over

1
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time. They have a variety of elements under their control, such as: engines and rele-
vant speed control, helm and steering gear effecting rudder(s), bow and stern thrust
units if fitted, stabilizers, anchors and moorings. Also ‘tugs’, assuming they respond
to the directions of the conn. To some extent, draught and trim of the vessel can be
controlled within limits, provided that the vessel is undamaged.

What of course makes the task of the ship handler so challenging, is that many elem-
ents are not under his or her control but still have to be catered for. Clear examples of
this are the weather, tide heights and times, depth of water and respective underkeel
clearance, manmade objects like bridges, geographic obstructions as with narrows,
etc. The person handling the vessel in confined waters will employ all elements
under their control as well as the elements that lie outside their control, e.g. the wind.
To achieve the objective any aspect including ‘luck’ is usually gratefully accepted.

The forward mooring deck of a Class 1, passenger vessel. The deck is fitted with a centre
pipe lead, with triple roller fairleads either side. International roller fairleads, with Panama
leads are sited to port and starboard, set into the bulkheads. The wide beam ship carries split
windlasses, each with tension winch and warping drum incorporated. ‘Old men’ roller leads
are also seen amongst the sets of bitts on the deck forward of a spare anchor fixed to the
deck on the centre line.

Turning short round (right hand fixed propeller)
Alter the ship’s head to move to the port side of the channel, as this would gain the

greatest advantage when operating astern from transverse thrust, during the turn.

1. Dead slow ahead on engines and order the helm hard to starboard.
2. Stop engines, wheel midships.
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3. Vessel still moving ahead making headreach.
Full astern, wheel amidships, until the vessel gathers sternway, then stop
engines. The effect of transverse thrust would generate a tendency for the
bow to move to starboard and the stern to move to port (with the ships bow
in the centre of the channel, where the flow is the strongest the tide effect
would tend to push the bow round to starboard).
4 & 5. Wheel hard to starboard, engines full ahead to achieve the reverse heading.

N

The objective of turning short round is to effect a tight turn within the ship’s own length or as
near as possible to within its own length.

Snubbing round (tide astern)

The objective of this manoeuvre is to turn the vessel where restricted sea room exists.

The turn employs the use of a single anchor and can be made turning to port or
starboard. It is employed to turn the vessel to stem the tidal stream or can be used
when berthing, leaving the anchor deployed to heave the vessel off the berth when
clearing the berth.

1. Position the vessel on the port side of the channel, with the tide astern. Have the
starboard anchor walked back, ready for deployment at short stay.

2. Helm should be placed hard to starboard, engines on stop. Let go the starboard
anchor at position ‘2’, to a short stay.
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Turning (snubbing round) to starboard.

Check the anchor cable and keep the anchor at short stay. The momentum on the
vessel should carry the stern through 180° with the bow being held by the cable.
The helm should be placed hard to starboard and engines on half ahead to over-
come the tidal effect. Engage the windlass gear and recover the anchor, having
turned the ship’s head into stemming the tide.

When using the manoeuvre to turn off the berth and go alongside, the anchor cable
would be paid out more to allow the vessel to close the berth. Once alongside, the
cable would be walked back to the ‘up and down’ position so as not to obstruct
the channel.

NB. The manoeuvre can also be employed by passing the bow or stern through the wind. The
tide effect being the main force pushing the stern around.

Berthing and unberthing

Berthing port side to the quay - right hand fixed propeller — calm conditions

1.
2.

4.

Approach the berth at an angle of about 25°, engines dead slow ahead.

Stop engines on the approach taking account of the headway that the vessel will
carry.

Engines astern. Transverse thrust would cause the stern to swing to port and the
ship would gradually stop parallel to the berth.

Stop engines. Send away head and stern lines and make fast.

NB. If the angle of approach is larger than suggested it may be necessary to use a small
amount of starboard helm in position ‘3" in order to start the stern swing in towards the
quay. Excessive helm use would generate a too fast stern swing.
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Astern movement of engines will cause transverse thrust to swing the stern towards the quay.

Berthing starboard side to quay - right hand fixed propeller — calm conditions
1. Approach the quay at a shallow angle, say at about 15°, engines dead slow ahead.
Stop engines on approach taking account of the headway which the ship will carry.
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2. Approaching the berth, apply port helm to cause the stern to swing towards the
berth. Engines astern to stop the ship and the effects of transverse thrust will
check the stern swing.

3. Stop engines. Send away head and stern lines and make fast.

NB. In the event that there is limited room ahead of the vessel, the forward spring line should
be sent first.

Berthing into strong offshore wind - slack water conditions

1. Approach the berth at a steep angle to reduce the windage effect on the vessel.

2. Prepare a stern line to be passed from the forward position (assuming no moor-
ing boat is available). Approach the berth at a dead slow ahead speed.

£

2

3. Stop engines, on approach, then engines astern to stop the bow just off the berth.
Pass a head line to the quay using a heaving line from the wharf, rather than a
ship’s heaving line, to gain benefit of wind.

4. Pass the stern line from the forward position and carry the mooring up the quay.
Ease the head line and heave on the stern line to bring the vessel alongside.

Comment: A mooring boat employed to carry the stern line ashore would eliminate the
need to pass the stern mooring forward.

Once alongside, breast ropes fore and aft would reduce the possibility of the vessel
being blown off the quayside.

Berthing port side to, with a strong onshore wind

1. Stem the tide at position ‘1’ rudder hard to starboard and engines half ahead.

2. Attain a position off the berth and parallel to the berth, with the port side well
fendered (possible use of the offshore starboard anchor may be desirable for
departing the berth, with the same direction of wind).
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Berthing for high-sided vessels.

High freeboard vessels will benefit from the wind on the beam and allow the ves-
sel to close the berth at position ‘3’. Run head lines and stern lines fore and aft.

As the vessel lands alongside the quay, pass and secure fore and aft springs and
adjust the ships position to suit with head and stern lines. Once secure, if the off-
shore anchor has been deployed, walk back the cable to an up and down position.

Example vessels: Container ships, Ro—Ro’s, Passenger Liners.

NB. The use of the offshore anchor can clearly check the rate of approach of the bow, but the
use of engines and rudder against the angled direction of the anchor cable may be needed to
keep the stern parallel to the quayside and ease the landing.

Leaving the cable in the up and down position is to avoid the chain obstructing the chan-

nel for passing traffic, while at the same time providing a useful means of heaving the ship off
the berth against the onshore wind, when departing.

Berthing port side to (for vessels with windage area aft) — strong onshore
wind

1.

Approach the berth at about a 60° angle. Stop the vessel off the berth with the
bow level with the centre of the berthing position. Let go the offshore anchor at
short stay. To control the stern against the wind, use rudder to port and engines
ahead. Dredge the anchor towards the berth.

As the vessel approaches the berth, pay out the anchor cable.

When the bow is just off the berth, hold on to the anchor. The vessel will pivot at
the hawse pipe and the stern will swing rapidly towards the quay.

As the stern is approaching the quay, engines ahead to check the stern swing.
Stop engines and run lines ashore fore and aft.
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Berthing using an offshore anchor.

Berthing using an offshore anchor
For a variety of reasons, many ships will employ an offshore anchor when berthing.

The vessel ‘Pedernales’ lies starboard side to, secured by two head lines and a rope spring at
the forward end. The offshore anchor has been deployed during the berthing operation and the
cable is seen walked back to an up and down position so as not to cause obstruction.
Panama leads are seen centre an either side together with triple roller fairleads accommodat-
ing the lead for the head lines. Mooring ropes are soft eye, multi-plait polypropylene hawsers.
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Some vessels will use the anchor to permit turning off the berth, so as to be head-
ing in the desired direction ready for departure. Other vessels may have to berth
with a specific side to, for cargo requirements. While others, realizing the direction
of an onshore wind, will use the offshore anchor with a view to heave the vessel off
the quay when departing.

In virtually every case it would be considered poor seamanship to leave the anchor
cable stretched outwards, after the vessel has berthed. The harbour authority would
generally not permit such an obstruction as it would tend to impede the movement
of other traffic.

To this end it is normal practice that the cable would be walked back to the up and
down position once the vessel is secured alongside.

Berthing starboard side to — tide ahead - right hand fixed propeller

1. Stem the tide and approach the berth using engines ahead to maintain position.

2. Apply a little starboard helm to cause the bow to cant towards the berth. Then
steady the ships head. The vessel could expect to move bodily towards the berth.

3. Just off the berth, bring the vessel head to tide and send away a head line with an
aft spring.
4. Once alongside, stop engines and make fast with head lines, stern lines and springs.

Comment: If an ‘Offshore Wind’ is present, the use of engines with the port helm may be
necessary to cause the stern to close the quay to pass stern lines. Alternatively, a
mooring boat could be employed.

When an ‘Onshore Wind’ is present it may be necessary to ease the headline once
landed, to allow the stern to close from the effects of wind and tide.
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Ebb/Flood swing for berthing
Assume your own vessel is in a position ‘1’ stemming the ebb tidal stream. A moor-
ing boat is available, and the vessel is fitted with a right hand fixed bladed propeller.

1. The vessel must be manoeuvred to stem the tidal current as in position ‘1".
2. Manoeuvre the ship to a position 2’ parallel to the moored vessel “A’.

I Stbd. Quarter !

Rope i
Moored Vessel o Moored Vessel

A B
3 Quayside ‘ %

Berthing your own vessel, starboard side to, between two ships already secured alongside,
with an onshore wind.

ﬂWind
Ebb Tidal '
Current " &

3. Run the best ship’s mooring rope from the starboard quarter to the quayside with the
aid of the mooring boat ‘2 and keep this quarter rope tight, above the water surface.

4. Slow astern on Main Engines — then Stop. This movement should bring the vessel’s
stern in towards the quayside by means of “Transverse Thrust’. The bow should
therefore move to starboard, outward to bring the current onto the ship’s port
bow. Position ‘3’.

5. The vessel should turn with current effective on the port side and no slack given
on the quarter rope to complete an ‘Ebb Swing’ Position ‘4’. The wind should
expect to affect the port bow, blowing the ship rapidly towards the quayside. To
check this movement towards the quay, let go the offshore anchor.

6. Run the forward spring line to check ahead movement (position ‘5’). Run the
head line and draw the vessel alongside from the fore and aft mooring positions,
easing the weight on the anchor cable as the vessel closes the quay.

NB. Where the manoeuuvre is required when an ‘onshore wind’ is present, use of the offshore
anchor would expect to reduce the rate of approach towards the berth (as shown).

If an “offshore wind’ is present the first bow line would probably need to be carried aft to
allow it to be passed ashore or alternatively use the same mooring boat which was initially
employed. The effects of the tide would also cause the forward end to probably close towards
the quay.
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Unberthing - starboard side to, with offshore wind, no tide

1.
2.

Single up to head line and stern line (or breast lines).

Ease the head and stern lines to allow the vessel to be blown off the quay. When
the stern is clear of the quay, hold on to the aft line and allow the bow to come off
the quay a little more.

Once clear of the quayside, let go bow and stern lines and engage engines and helm.

Comment: This method is recommended for high sided vessels like car carriers and
Ro—Ro’s, which have their superstructure exposed over and above the quay height.

Deep laden vessels with low superstructure may have to use a double spring mooring
forward and spring the stern of the vessel off the quay into deeper water.

Unberthing - port side to, tide ahead, no wind

The objective is to clear the berth when a tidal stream is ahead of the vessel. The
action allows a wedge of water to flow between the dock wall and the ship’s side so
forcing the vessel off the berth.

1.

The vessel should be singled up to a head line, and an aft spring.

2. The aft spring line should initially be kept tight, while the head line is slacked

down. The tidal stream effect would pivot the vessel about the spring and cause
the bow to move off the berth. The weight of stream water moving between the
berth and the ship’s side, forces the stern a little away from the dock.

Dead slow ahead on engines and let go forward. Stop engines and let go aft.
Engines ahead to clear the berth into the tidal stream.
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Unberthing - starboard side to, no wind and slack water conditions

The objective is to clear the berth and take the vessel into deep water. Where slack
water conditions prevail, an alternative method for using the tidal/stream flow
must be employed to manoeuvre the vessel clear of the berth. The prudent use of
mooring lines can achieve initial movement of the vessel, so that the propeller use
can be utilized.

Use of moorings to angle off the berth.
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Assuming a right hand fixed propeller

1. Single up to a forward spring and an offshore headline. Let all lines go aft.

2. Heave on the offshore headline to tension the spring and place engines at dead
slow ahead. The stern would be expected to turn outwards away from the berth.

3. Once the stern is angled away from the berth, place rudder amidships and let go
the head line. Operate astern propulsion and as the vessel comes astern the
spring goes slack and can be let go.

4. As all lines are cleared, the vessel increases astern propulsion with rudder amid-
ships. The effect of transverse thrust will cause the stern to move to port.

Unberthing - port side to, no wind and slack water conditions
The objective is to clear the berth and take the vessel into clear water where the initial
effects of transverse thrust would compromise the use of the right hand fixed propeller.

1. The vessel should be singled up to an offshore head line and the forward spring
(the spring could be doubled up for this manoeuvre).

Assuming a right hand fixed pitch propeller.

2. Heave on the offshore head line to tension the spring and go dead slow ahead on
engines. This action should cause the stern to move outward to starboard clear of
the berth.

3. Once the stern is angled away from the berth, let go the head line and forward
spring. As the lines are cleared, place the rudder amidships and the engines half
or full astern. Such action would cause the transverse thrust effect to turn the ves-
sel parallel to the berth. This would place the propeller in deep water and permit
the unobstructed manoeuvring of the vessel.
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Unberthing - tide astern - starboard side to

1. Single up to a forward spring and a stern line.

2. Ease stern line to tension the spring. The vessel will pivot on the spring and the
stern will come off the quay.

3. Once the stern is clear of the quay. Engines astern and let go forward. Stop
engines and let go aft.
4. Rudder amidships, full astern into deeper water.

Comment: The transverse thrust of the engines when going astern would cause the
stern of the vessel to come further off the quay into deeper water, prior to proceeding up
or down river.

Unberthing starboard side to a ‘T’ jetty with onshore wind, no tide

1. Single up to an offshore headline and double the forward spring. Let all lines go aft.

2. Heave on the head line to tension the spring. Rudder hard to starboard, dead
slow ahead on engines. Heave on the offshore headline at the same time to force
the stern into the wind direction.

3. Once the stern is off the quay, place rudder amidships, let go headline and spring
smartly and operate engines at full astern, towards position ‘3" (use of engines at
full astern should cause the bow to clear the quayside quickly).

Comment: This manoeuvre is easier with a tide ahead or astern, where the wedge of
water setting between the quayside and the ship will have a more pronounced effect than
the wind and force the vessel away from the Jetty.
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Entering a dock

Entering a dock — from a tidal estuary (no tugs available)

The objective of the manoeuvre is to enter the dock safely from a tidal estuary. It
would be first expected that the vessel would stem the tidal flow direction, prior to
attempting to enter the dock area.

— Tidal flow

Pudding Fender
on the Dock knuckle|

Ropes would be
carried up as the
vessel warps ahead

\
\
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Turning the vessel into a dock is achieved by first stemming the tide usually by
turning short round or snubbing round on the ship’s anchor, assuming that the ves-
sel initially has the tide astern.

The position of the vessel ‘1 is seen as in the exposed water area with the tide astern.

Once the vessel has turned to stem the tide, position 2’ is achieved by laying
alongside the berth below the dock entrance. This position is held with mooring
lines to prevent the vessel ranging on the quay. A breast line aft, with two head lines
would be normal practice.

The objective is achieved by warping the vessel ahead to position ‘3" with or with-
out the use of engines, to turn the vessel about the knuckle. A ‘pudding fender’
being employed on the knuckle and mooring ropes ‘carried up’ to cause the vessel
to enter the dock to position ‘4’

Procedure to enter docks

1. Stem the tide and manoeuvre the vessel to a position alongside the berth.

2. Pass moorings fore and aft, with the intention of using these moorings to warp
the vessel ahead into the dock entrance.

3. A ‘pudding fender’ should be readily available for use between the ship’s side
and the knuckle entrance of the dock, as the vessel is warped ahead and around
the knuckle.

NB. Dead slow ahead on engines could be used to cause the vessel to move towards the dock
entrance. Failing this, the use of moving the vessel by the warps is usually adequate; the
moorings being ‘carried up’ with the forward movement of the vessel, towards the dock
entrance.

4. Once inside the dock area and the ships aft part is clear, the dock gate (Caisson)
can be closed. Moorings fore and aft would be retained to prevent the vessel from
ranging against the dock wall.

Comment: Where the dock is narrow, the opposite side of the dock entrance can also be
used to accommodate moorings from either bow. However, such use would require add-
itional shoreside linesmen.
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Entering a dock (with tug assistance)

Depending on the number of tugs available, the deployment and use would be
determined by the needs of the vessel and its navigational state, i.e. dead ship with-
out power, would need more than one (1) tug to be engaged.

Tide

Tide

Entering a dock from a tidal estuary (with tug assistance).

Where only one tug is employed the main consideration must be the critical period
as the parent vessel is turned about the knuckle to enter the dock. The direction of
tidal flow will clearly push the vessel hard to the concrete knuckle. Although these
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knuckles are generally well fendered, the tug can be gainfully employed from the
ships quarter, pulling into the tidal flow to ease the weight on the entrance knuckle.

The alternative position for a single tug could be to push on the vessels opposite
quarter, into the direction of the tidal flow. This action would also ease the ships
weight off the concrete knuckle. It is, however, pointed out that in the event of for-
ward moorings parting, the tug would be at some risk in a position between the ship
and the quayside in the pushing mode and may be exposed to an element of crush-
ing action, if badly positioned.

Where two tugs are engaged, it would be normal practice for a conventionally
sized vessel to secure one tug aft and one tug forward. The forward tug normally
goes into the dock with the parent vessel. Once inside the dock entrance, the need
and use of the aft tug is often dispensed with, having rounded the knuckle entrance.

Comment: Such manoeuvres are advised for the average size vessel, say 10,000 grt.
Clearly super-tankers and the very large class of vessels would normally engage several
tuge, minimum four, for most manoeuvring aspects.

Turning a vessel (with tug assistance)

Turning the vessel into a dock is achieved by first stemming the tide usually by turn-
ing short round or snubbing round on the ship’s anchor, assuming that the vessel ini-
tially has the tidal/current astern.

Tidal flow

i iy

Tug pulling into the
tide set to hold the
vessel off the knuckle
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Pudding Fender
on the Dock knuckle y\
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The position of the vessel ‘1’ is seen as in the exposed water area with the tide astern.

Once the vessel has turned to stem the tide, position 2’ is achieved by laying
alongside the berth below the dock entrance. This position is held with mooring
lines to prevent the vessel ranging on the quay. A breast line aft, with two head lines
would be normal practice. The tug would normally make fast on the offshore quar-
ter at this stage. Once the vessel starts to warp ahead the tug will pull from the off-
shore quarter against the tidal set, holding the vessel off the knuckle.

An alternative position for the tug to take up would be in a pushing mode off the
inshore quarter, but this is not a position which is always favoured. In both positions
the tug acts in opposition to the direction of the tidal stream.

Entering a dock (with alternative tug assistance)

Entering a dock with the aid of the assistance of a tug can be achieved by employing
the tug either on the starboard quarter to pull against the tidal effect or to engage the
tug pushing on the vessel’s port quarter.

|| Tidal flow
2nd tug if engaged
may lead and -
control the ships
head into the dock

Tug in either pull or
push operations to
keep the vessel off
the knuckle

Pudding Fender
on the Dock knuckle

| |IE

Tug use is favoured pulling on the starboard quarter position, rather than pushing
on the port quarter. The reason for this is that the possibility of a head line parting or
being otherwise lost at the bow position, could cause the mother vessel to fall back
with the possibility of crushing the tug against the quayside wall.
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Entering a ‘dry dock’ to take centre line blocks
The objective is to enter the dry dock from the tidal waterway and line the vessel up
with the centre line blocks of the prepared dock.

Tide

This manoeuvre is applicable to single ship docking operations, as with single
ship graving docks or synchro-lift.

1. The vessel would stem the tidal flow and berth alongside the dock entrance in a
similar manner as for entering a dock.

2. A pudding fender would be employed to protect the shell plate from landing
heavily on the knuckle entrance of the dock, while moorings would be employed
to warp the vessel into the dock entrance, by carry up methods.

3. In order to assist line up of the vessel, in a central dock position it would be con-
sidered essential to stretch moorings to either side of the docking area, in both for
and aft positions.

4. Once the stern of the vessel has cleared the caisson (dock gate) astern and the gates
are closed, alignment can take place with the advice from the dry dock personnel.
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Aspects of dry docking

The vessel ‘Carantec’ lies in the floating dry dock in the Port of Barcelona, Spain. The empty
graving dock lies to the right of the floating dock. The caisson is seen closed facing the
harbour entrance.

The ‘Carantec’ seen from the seaward aspect, lying in the floating dry dock. The floating dock
is semi-permanently moored in the wet basin, allowing access from the inner harbour waters.
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Deck preparations — prior to berthing

It is general practice to call the ship’s crew to their mooring stations in ample time to
prepare the mooring deck for securing the vessel in a safe manner. The preparation
tasks vary with the type of equipment aboard the vessel and the respective positions
of the mooring deck(s). However, many activities are common to both the fore end
and the after end of the vessel and will include the following:

1.

9.
10.

All deck machinery by way of windlass, capstans, docking winches and powered
roller leads should be tested and turned over and seen to be in working order.
All mooring ropes and wires should be flaked out clear of stowage reels and
made ready for running ashore.

An adequate number of heaving lines of sufficient length should be available.
Sufficient fenders should be strategically secured overside to prevent bad land-
ings likely to cause damage to the shell plate.

Anchors should be cleared away and left at a state of readiness for emergency
use. This should be completed prior to the vessels approach to the channel or
fairway, with anchors being left on the brake.

Communications between the bridge and mooring stations should be tested
together with ship’s external communication systems to tugs or harbour control
stations.

Crew members should be retained to secure tug’s lines if required.

Station Officers should inspect their respective mooring decks to ensure that a
safe mooring operation can be carried out (any defects in equipment or short
comings amongst crew members, should be reported to the ship’s Master prior
to closing the berth).

Specific equipment, like stoppers or messenger lines, should be readily available.
Relevant entries in the deck logbook should reflect the mooring deck preparations.

All participating crew members should be suitably dressed and protected to carry
out their respective mooring duties.
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Use of ship’s lines

A passenger vessel is warped ahead from the forward mooring deck. An inshore and offshore
mooring rope are engaged from mooring winch drums positioned either side, inboard of the
split cable lifter, windlass arrangements. The mooring deck is liberally fitted out with bitts,
roller fairleads, old men leads and panama pipe leads set into the bulwarks. The spare anchor
is seen sited on the fore and aft line, between the two mooring winches.

Mooring Arrangements Breast Lines Inshore Head Line
N _* ¢ » n NN
LN T 2T T [ T

Inshore Stern Line Aft Spring  Forward Spring
Stern Line (centre lead)

Offshore
Offshore Stern Line Head Line

Head Line
Mooring arrangements.

Passenger vessels ‘Seawing’ and ‘Salamis Glory’ secured by head lines and springs.
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Mooring lines and deck equipment

The forward mooring deck

Conventional construction tends to favour open spaced mooring deck arrange-
ments but this is no longer common practice across the varied range of specialized
vessels. Many passenger vessels for instance which have high freeboards often have
their mooring decks under cover, below a passenger foredeck. Similarly, some high
speed ferries, with the catamaran or tri-maran hulls feature mooring arrangements
undercover of upper decking. While some Ro-Ro, car carrier designs, because of the
high central position of the stern vehicle ramp, have mooring decks established below
decks and positioned to run moorings from the ship’s quarters.

Conventional mooring operations

Conventional RoPax ferry operating with an exposed forward mooring deck, as seen from the
Port Bridge wing. Bulwarks are fitted all round to the fore deck. A passenger promenade
deck fitted with railings, is seen set below the Navigation Bridge Deck. The design does not
include a bow visor arrangement.



SHIP HANDLING AND MANOEUVRING 25

Electric powered, split windlass/cable lifter, geared with a single shaft. The cable gypsy can
be de-clutched to permit separate operations for the warping drum and for the mooring rope
winch. The rope drum is purposely designed for the winch to have the brake applied, so
relieving the need to transfer the mooring ropes onto ‘bitts’.

Use of storm moorings

Where vessels lay overnight in order to maintain regular schedules, or when ships are
alongside for long periods, additional storm moorings are often the order of the day.
The concern is that high-sided ferries, vehicle carriers, bulk carriers when light, and
large passenger ships, coupled with the danger of a high spring tide, will often pre-
sent increased windage areas and become susceptible to being blown off the berth.

To counter this threat, several ports have established heavy duty combination moor-
ings of nylon spring/coir rope, wire pennant construction, in addition to normal
day-to-day mooring options, while the ship itself may employ additional security
measures by deploying the insurance wire (if carried). Where insurance wires are
used, these are usually turned up over at least two separate sets of bitts. The 58 mm
wire is difficult to handle and turn up. Neither will it stretch when under tension,
but it may just hold the vessel in position in the event of bad weather.

Where storm moorings are the order of the day, it should be remembered well before
departure time that they are heavy to manhandle and as such, slow to land. Ample
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time should be allowed before sailing to clear these types of moorings prior to sin-
gling up on general mooring arrangements. Similarly, where specific storm moor-
ings have not been deployed but additional moorings might have been ranged instead,
Masters could expect to be engaged in more lengthy periods of departures and should
allow greater time for singling up.

Bad weather is always problematical for high-sided vessels and their respective
cargoes. The alternative to staying alongside during bad weather periods is to put to
sea and take shelter in the ‘lee’ of a land mass and wait until the weather abates. The
weather conditions would have to be extreme for the vessel to return to sea without
completing cargo operations. However, a Master should choose the safest environ-
ment to place his vessel, and if the position alongside is compromised then choosing
the open sea option rather than staying berthed and taking the force of, say, a Tropical
Revolving Storm (TRS) may be preferable.

Whenever bad weather is experie