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(bow squat)

Simple Prediction Model of Bow Squat in Shallow Water
Yasuo YOSHIMURA

Abstract

When a ship is proceeding into the shallow water, ship’s sinkage and bow trim are increased. These
tendencies become larger as the bottom clearance is decreased. This phenomenon is generally called as squat,
and this sometimes makes the bottom touch or aground in harbour or fairway, and then caused the serious
marine disaster such as oil prolusions. The researches of squat have been developed particularly in western
countries where many canal and river water ways are provided. There are many methods for predicting the
squat. However, the prediction methods that are mainly proposed based on potential theory are complicated
and not sufficient in accuracy.

In this paper, the simple prediction formula of bow squat is presented based on experimental model tests as
well as theoretical approach. Firstly, the increment of sinkage and trim in shallow water is investigated, where
it is found that that the Tuck’s simple sinkage model @ is available for predicting the increment of midship
sinkage in stead of the absolute value of sinkage. Meanwhile, the increment of bow trim in shallow water has
been introduced from the experimental model tests because of the difficulty of theoretical approach. Finally,
adding the bow sinkage in deep water, the simple prediction model of bow squat is proposed here. As the bow
squat can be easily calculated from ship’s particulars Lpp, B, d, Cy, ship’s speed U, water depth h and width,
this formula will help for the evaluation of safety keel clearance on board.
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Fig.2 Arrangement of the false bottom for shallow
u: h: water experiment.
Table 1  Principal particulars of ship and chain model.
pcc® General Cargo | Self Propelled
Ship Barge®

Lpp m 3.0000 3.2103 2.9055

B m 0.5367 0.5897 0.7839

d m 0.1367 0.1638 0.1463

Cp 0.548 0.750 0.797

Cy/(Lpp/B) 0.098 0.138 0.215
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