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Abstract

The additional sinkage and trim of ships due toedpelso called ship squat, is an important
phenomenon to consider in the design of fairwaygsslips get bigger, channels have to be dredged
deeper and maintenance costs increase. Dredging eosuld be minimized if ship squat
predictions could be improved for every ship ugimg channel.

Although many ship squat formulas exist, none @inthis able to predict squat with satisfactory
accuracy for all ship types and channel configoreti Most use a squared speed function,
following Bernoulli's law. However, it has been @bbged that squat sometimes increases much
quicker, especially when the ship is in very restd water. The present Working Group N° 49
(WGA49) of PIANC is revising the guidance on shipacthat was originally provided in 1997 in its
report entitled ‘Horizontal and Vertical DimensiooisFairways’.

A numerical modelling system was developed at teat@ d’Etudes Techniques Maritimes Et
Fluviales (CETMEF) to calculate ship squat. It degpthree numerical models to reproduce the
physics of squat. The first model calculates theérbgrynamics around the hull, the second moves
the ship according to the principles of mechanarg] the last one updates the mesh to prepare a
new iteration of the system.

This numerical model will be compared to sever@NRT formulas for Panamax and Post-Panamax
containerships that frequent Bremerhaven Port.Rikier Elbe can be characterized by unrestricted
or open channel cross-sections along most of ngthedue to its relatively wide cross-section.
However, there are some sections where restri¢tadnels with dredged trenches and canal cross-
sections are more appropriate. In this paper, ptedliship squat from the PIANC empirical
formulas will be compared with the numerical préidics. We will discuss ship and channel
parameters and their respective formulas whichnawet appropriate for squat predictions in this
waterway.
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