




Big Ships in Small, Shallow Channels 

• Deepened Channels – same width 

– Same ship 

• Deeper Draft 

• More Mass 

• Same power; rudder 

• More exposure to currents 

• Larger bank effects 

• Smaller percentage under keel clearance to draft 

• More difficult to control, sluggish response 

• Cross-current effects more pronounced 

• Harder to slow and stop 

• Most likely narrower channel; deepening along 
existing slopes to save dredging 



Big Ships in Small, Shallow Channels 

• Deepened Channel – Larger Ships 
– Longer the existing ships 

– More exposure to currents/leverage arm longer 

– Larger bank effects 

– Smaller under keel clearance to draft 

– More mass 

– Harder to steer 

– May have more power; larger rudder 

– Probably wider; more channel blockage 

– Less room to meet another ship 

– More pronounced ship response (squat) during meeting 

– Probably more air draft; less clearance to bridges/power 
lines, etc. 

– Channel is probably narrower due to dredging on same 
slopes to reduce dredging 



 Real Scale in Calm Water 



An operational view of 

Vessel Motions  

Squat / Sinkage 

Heel / Roll 

Pitch / Wave Response 



Components of Under Keel Clearance 

Survey allowance 



Vessel Motion Analysis 



Squat / Sinkage 



Squat changes with speed and bottom contours 



Roll / Heel 



Increase of Draft due to List 
   

Beam  1º  2º  3º___ 

60’  0.52’  1.05’  1.57’ 

 

80’  0.70’  1.40’  2.09’ 

 

100’  0.87’  1.75’  2.62’ 

 

110’  0.96’  1.92’  2.88’ 

 

120’  1.05’  2.09’  3.14’ 

 

140’  1.22’  2.44’  3.66’ 

 

160’  1.40’  2.79’  4.19’’ 



Wave Response 
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Wave Response 



Directionally Stable with Pivot Point forward 

Directionally Unstable with Pivot Point aft 

Effects of Squat on Vessel Maneuverability 



Effects of Squat on Vessel Maneuverability 

Normal Bow Pressure with Pivot Point forward 

Increased Bow Pressure with Pivot Point aft 



Effects of Squat on Vessel Maneuverability 

Normal turning forces 

Increased bow pressure and shortened steering lever 
make turns difficult to control 



Effects of Current on Vessel Maneuverability 

A following current can increase the rate of turn  



Effects of Current on Vessel Maneuverability 

An opposing current can decrease the rate of turn  



Swept Path 

Examples 

600’ x 106’ (Handy-max) with 1° leeway will have a 116.4’ actual beam width  

800’ x 142’ (Afro-max) with 3° leeway will have a 183.7’ actual beam width 

1100’ x 141’ (Container) with 4° leeway will have a 217.4’ actual beam width 

1100’ x 141’ (Container) with 8° leeway will have a 292.7’ actual beam width 

 

Rule of Thumb 



Inbound 9K TEU Containership, 400-ft Channel – Widened 50 ft 
N & S - w/4000-ft Flare 

Wind N 16 Knots, Two 77-ton Tugs, Ebb Current, Pilot B 
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Inbound 15K TEU Containership, 400-ft Channel – 
Widened 100 ft to North - w/4000-ft Flare  

Wind N 16 Knots, Three 77-ton Tugs, 0 Current, Pilot D 
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Safe Channel Width 



 Real Scale in Calm Water 



Genmar Agamemnon Inbound Meeting New 

Amity Outbound- July 23, 2001 

New Amity 

Genmar Agamemnon 
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Big Ships in Small, Shallow Channels 



Safer Ports  
don’t come about by accident 

 
 
 
 


