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Maneuvre a Vessel

Planing and Displacement Hulls

Planing Hull





Planing Hull in Displacement mode



Displacement Hull



Advantages
This planing hull has a shallow draft. Good for fishing in small 
lakes and rivers.

Disadvantages
Rides roughly in choppy waters. 

Flat Bottom Hull

Hull Shapes
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Advantages
This planing hull gives a smoother ride than a flat bottom 
hull in rough water. 

Disadvantages
Takes more power to move at the same speed as flat bottom 
hulls. May roll or bank in sharp turns

Deep Vee Hull

Hull Shapes

Advantages
This typical displacement hull moves easily through the water 
even at slow speeds.

Disadvantages
Has a tendency to roll unless it has a deep keel or stabilizers. 

Round Bottom Hull

Hull Shapes

Advantages
Another example of a displacement hull, the multi-hull has 
greater stability because of its wide beam. 

Disadvantages
Needs a large area when turning. 

Multi-Hull

Hull Shapes
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OUTBOARD AND INBOARD 

PROPULSION UNITS

Outboard

OUTBOARD ENGINES

Trimming In (Down)

•Lowers the bow

•Results in quicker planing off, especially with a heavy load 

•Improves the ride in choppy water 

•Increases steering torque or pull to the right 

Trimming Out (Up)

•Lifts the bow 

•Increases top speed 

•Increases clearance in shallow waters 

•Increases steering torque or pull to the left 

•In excess, causes boat to bounce 

OUTBOARD ENGINES

7

8

9

http://www.boat-ed.com/al/course/glossary.htm#BOW:
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Neutral Trimming

•Levels the bow 

•Normally results in greater efficiency 

•Note that the propeller shaft is parallel 
to the water surface

OUTBOARD ENGINES

OUTBOARD AND INBOARD 

PROPULSION UNITS

Shaft Drive

OUTBOARD AND INBOARD 

PROPULSION UNITS

Trim Tabs
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http://www.boat-ed.com/al/course/glossary.htm#PROPELLER:
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OUTBOARD AND INBOARD 

PROPULSION UNITS

V Drive

OUTBOARD AND INBOARD 

PROPULSION UNITS

Stern Drive
(Inboard / Outboard

OUTBOARD AND INBOARD 

PROPULSION UNITS

Z Drive
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KORT NOZZLE

OUTBOARD AND INBOARD 

PROPULSION UNITS

Sail Drive

OUTBOARD AND INBOARD 

PROPULSION UNITS

Sail Drive
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OUTBOARD AND INBOARD 

PROPULSION UNITS

Hydraulic Drive

EFFECTS OF RUDDERS AND 

PROPELLERS

THE PROPELLER

Prop measurement:
e.g., 30” x 32”
= Diameter x Pitch
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Right Hand Propeller

Left Hand Propeller

Viewed from astern for 
ahead propulsion

Viewed from astern for 
ahead propulsion

EFFECTS OF RUDDERS AND 

PROPELLERS

High
Pressure

Low
Pressure
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GOING AHEAD

● Pivot point when turning

TURNING TO STARBOARD

●

TURNING TO PORT

●
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GOING ASTERN

●● ●

Steering effect 
Rudder to PORT?

Steering effect  Rudder 
to STARBOARD?

Steering effect
rudder ahead?

TRANSVERSE THRUST

“Paddlewheel effect of a turning propeller”

GOING ASTERN

●● ●

On ASTERN engagement, TRANSVERSE THRUST noticeably 
dictates in which direction stern will initially move
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Right Hand Propeller

●

AHEAD

●

Transverse Thrust causes stern 
to move sideways to Starboard, 
and bow to Port

Transverse Thrust causes 
pronounced movement of stern 
sideways to Port, and bow to 
Starboard




ASTERN

APPLYING TRANSVERSE 

THRUST

Turn short round in a narrow 

channel

(making efficient use of transverse thrust)
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1.  Vessel on Port side of 
channel, forward gear

2.  Right rudder and 
commence turn

3.  Reverse propulsion as 
bow nears opposite bank –
leave rudder as is

4.  Transverse Thrust 
takes stern to port as 
vessel gains sternway

5.  Forward propulsion 
to complete turn

TURNING SHORT 
ROUND – RH PROP





TURNING SHORT 
ROUND – RH PROP



INCORRECTLY 
DONE – RH PROP
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TURNING SHORT 
ROUND – LH PROP

TWIN SCREW

RH PropLH Prop

VARIABLE AND FIXED PITCH 

PROPELLER
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• Long straight keel

-Holds course well

• Heavy large rudder

-Turns slowly due to 
heavy displacement

• Large slow turning prop

-Poor steering astern due 
to Transverse Thrust

• Short deep, fin keel

-Turns quickly

• Rudder near water line

-Constant rudder to hold 
course

• Small high speed prop

-Better steering astern 
due to less Transverse 
Thrust

MANOEUVRING CHARACTERISTICS

BERTHING and UNBERTHING

BERTHING and UNBERTHING

Bow line
Stern lineSpringers (fwd & aft)
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BERTHING – Small Vessel

BERTHING

BERTHING

WIND ➔

CURRENT



●

●

●
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BERTHING

BERTHING

UN-BERTHING – Outboard
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UN-BERTHING - INBOARD

Fwd

UN-BERTHING

Aft

SECURING TO A BUOY

Wind/Current

Mooring Buoy
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Selecting an Anchorage

Factors to consider:

• Shelter from prevailing/expected winds

• Easily accessible

• Sufficient swinging room

• Sufficient depth (all tides)

• Good holding bottom

• Location/distance of next safe anchorage

• In path of storm?

• Effect of storm surge at anchorage?

• Any submarine cables etc. which make anchorage unsafe

ANCHORING

•Approach into wind/tide

•Anchor on “standby” for letting go

•Confirm depth/vessel position

•Stop engines

•Slight burst astern

•Let go anchor under slight tension if possible

•Apply brake slowly

•Wait until vessel “brought up” to confirm not dragging

•Small amount of astern power to confirm anchor is holding

ANCHORING
Scope Holding Power

10:1 100%

7:1 91%

6:1 85%

5:1 77%

4:1 67%

3:1 53%

2:1 35%
Length of rode

Depth
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RECOMMENDED SCOPE

Sea Conditions Anchor Cable Scope

Favourable Chain 3:1
Average Chain 5:1
Rough Chain 7:1

Favourable Rope 5:1
Average Rope 8:1
Rough Rope 10:1

SOME ANCHORING TERMS

• Veer
– To let out anchor 

rope/cable under control

• Snub
– To stop anchor rope/cable 

from running out

• Brought Up
– Vessel is riding to her 

anchor (anchor is holding)

• Catenary
– Curve of anchor cable 

between vessel and seabed

ANCHORING
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ANCHORING

SEA ANCHOR

SEA ANCHOR
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ANCHORS

ADMIRALTY ANCHOR

•Good holding power 
on most bottoms

•Take care in shallow 
water

Shank

Stock

STOCKLESS ANCHOR

•Can be heaved home in hawse 
pipe

•Holding power less than 
Admiralty anchor
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C.Q.R.
(PLOUGH)

•Excellent holding power (Sand)

•Difficult to stow

DANFORTH ANCHOR

•Good in sand/mud
•Good for stowing

GRAPNEL ANCHOR

•Good for Reef/Rock

•Not easily stowed
•Not for general purpose
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BRUCE ANCHOR
•Good over rock
•Very efficient anchor

•Difficult to stow

1. Interaction

2. Shallow Water Effect

INTERACTION

VESSEL MAKING WAY

HIGH PRESSURE
AREA

HIGH PRESSURE
AREALOW PRESSURE

AREA

HIGH PRESSURE
AREA

LOW PRESSURE
AREA HIGH PRESSURE

AREA
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INTERACTION

Hydrodynamic interaction occurs when the normal flow of water 
around the hull is restricted by the influence of a nearby external 
source (i.e., a shoal, breakwater, bank, shallow water or close 
passage of another vessel)

VESSEL MAKING WAY

HIGH PRESSURE
AREA

HIGH PRESSURE
AREA

LOW PRESSURE
AREA

HIGH PRESSURE
AREA

LOW PRESSURE
AREA

HIGH PRESSURE
AREA

INTERACTION

HYDRODYNAMIC INTERACTION
“CHANNEL EFFECT”

A. Vessel is in centre of channel

1.  Water pushed aside by bow 
spreads out evenly.  Any effect 
from interference with a bank 
balances out.

2.  Water drawn in by propeller and 
to “fill in” behind boat comes in 
evenly from both sides.  Effect of 
stern suction cancels out
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HYDRODYNAMIC INTERACTION
“CHANNEL EFFECT”

B.  Vessel is to starboard side of channel

1.  Wedge of water on starboard side is 
limited by the near bank while water 
to port has more room to spread out.  
Difference in levels causes “bank 
cushion” which will cause bow to 
veer to port

2.  On starboard side, water drawn in by 
propeller and that needed to fill in 
behind boat is limited by bank.  
Water from port side can fill in.  
“Bank suction” will cause stern to 
move to starboard

HYDRODYNAMIC INTERACTION
“CHANNEL EFFECT”

C.  Resulting position from bank 
effect

HYDRODYNAMIC INTERACTION
“CHANNEL EFFECT”

Pressure changes around hull cause:
•Bow/Stern to be repelled from bank, in conjunction 
with a bodily attraction towards the bank
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INTERACTION
“SQUAT” or “SHALLOW WATER EFFECT”

Vessels may experience:
•Increase in draft by the stern (conventional hull)
•Stern wave (wash) moves forward and seems louder
•Reduction in speed for same RPM
•Difficulty in steering

•To counteract “squat” REDUCE SPEED

Calculating “SQUAT”

TO LESSEN THE EFFECTS OF

INTERACTION, MARINERS SHOULD:

• Give other vessels as wide a berth as 
possible

• Steer in the centre or deepest part of 
the channel (where possible)

• Reduce speed, consistent with safety, 
in ample time and before entering 
restricted waters, so as to limit the 
effect of pressure changes on the hull

AMSA Marine Notice 3/1997
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CROSSING A RIVER BAR

•Avoid out going tide, or if Wind 
and Waves in opposite direction

•If 1st time, check with locals 
before crossing

A more comfortable and safer ride is achieved 
when WIND and TIDE are acting in the SAME 
DIRECTION

CROSSING A RIVER BAR
(Inward bound)

Consider the following:

• Advise Coast Guard of intentions

• All loose gear securely stowed

• Vessel at designed trim angle

• Check engines/steering

• Look for deeper water, smallest waves

• Otherwise monitor wave patterns (wait for 
larger set of waves)

• Position vessel on back of wave in front
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CROSSING A RIVER BAR
(Outward bound)

• Look for area of least breaking waves

• Otherwise, power slowly through 
each wave

• Keep waves slightly on bow for 
vessel to roll gently over crest

CROSSING A 
RIVER BAR

•Select path of least resistance 
after observing several wave 
sets

Heavy Weather Handling

Check:

• Anchor/gear secured

• Heavy objects stowed below decks

• Gear on deck secured – no loose objects

• Watertight doors/hatches secured

• Freeing ports clear

• Life line rigged

• Bilges pumped dry – slack tanks pressed up/pumped out

• Life saving appliances checked and at hand

• Engine/Steering gear checked

• Radio check including position report & voyage plan

• Simple meals prepared
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BROACHING

BROACHING

To avoid Broaching
•Keep on back of wave in front, or
•Travel at half wave speed, or
•Turn round and keep head into the sea

BROACHING

The drogue should be set so it is in the wave's trough when the boat is on a wave's 

crest. The bridle can also be adjusted to help steer the boat
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POOPING

To avoid Pooping

•Keep ahead of large waves, or

•Turn carefully and keep head to sea

Wind and Sea

Turning in Heavy Weather

Turning in Heavy Weather

• Turn in “smooth” period 

• Turn quickly before next big sea catches you 
beam on

• Avoid too much power under full helm (vessel 
heels to leeward)

• All a “matter of judgment”
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Heaving-to
(3 methods)

• Head to sea
Preferred method
Keep sea approx. 30° on bow (port bow for RH 
propeller)
Just enough power to maintain steerage

•Stern to sea
Most dangerous
May lead to broaching
-if so, square up

•Drifting Beam to sea
Excessive roll could capsize vessel
OK for small yachts w/- low centre of gravity

wind

wind

wind

TOWING AND BEING TOWED

Towing and being Towed

Points to consider:

• Tow cable not chafing against sharp structure

• Lubricate cable at point of contact with vessel

• Ensure tow cable can be released quickly in an 
emergency (“eye” on tow vessel)

• Assist with steering if tow is manned
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TOWING

✓





TOWING

WEIGHT IN CENTRE

KEEP TOW LONG AT SEA

TOWING ALONGSIDE
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Towing and being Towed

To reduce Yawing or Shearing by towed 
vessel:

• Stream sea anchor behind towed vessel

• Trim by stern

• Alter course/speed

Towing and being Towed

• Be satisfied your vessel is strong enough to handle the 
tow

• Decide any risks to safety of your own vessel

• Ensure you have sufficient fuel (due to added drag of 
tow)

• Advise your vessel owners (in case they veto the 
operation)

• Ensure activity does not compromise your own 
insurance

• Clearly establish any salvage issues with Master of other 
vessel

• Ensure effective communications between vessels

• The tug controls the tow

Towing or Salvage?

Salvage  - Applies when a vessel is in danger 
at sea

For Example: hard aground 
stranded 
on fire
sinking 

and includes towing from the site

Where there is an immediate danger to other 
vessels, the marine environment, or the vessel in 
distress, the rescue ceases to be a simple tow and 
becomes a salvage operation.
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To make a claim the salvor has to 
prove:

•The salvage was voluntary

•The salvage was successful

•The salvaged vessel, or the
environment, was in danger

1. “Open form salvage 
agreement” – the value 
amount of the salvage is left 
undetermined and is to be 
decided later

2. “Pure salvage agreement”
- a signed agreement where 
the salvage company retains 
its right to a salvage lien 
against the rescued vessel

2 types of agreement

Towing or Salvage?

Towing - a situation that exists in the 
absence of peril

For Example: running out of fuel
soft grounding 
flat batteries
engine breakdown

in which there is no immediate danger to the marine 
environment, the boat, or the persons on board

Towing implies that only one tow vessel is 
necessary, and that the vessel is not in a situation 
requiring to accept the first tow that arrives (e.g. if 

the cost of towing is too dear)
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END

VESSEL HANDLING
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