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ON THE SIMILITUDE OF HYDRAULIC MODELS
INVOLVING TIDAL MOTION

by Dr. Sci. Shoitirc HAYAMI, Haruo HIGUCHI and Kozo H. YOSHIDA

Synopsis

Conditions of dynamical similitude in the mean motion between a prototype which
involves tidal motion and its model are given by
drag coefficient ratio : C,/Ci=a/8
and Froude number condition : y28/a?=1
where 1/, 1/8 and 1/y are horizontal, vertical and time scale, respectively, of the model
with respect to its prototype and C is the drag coefficient, where suffixes 1 and 2 mean the
prototype and the model, respectively. These conditions contain four unknowns C,/C,, «,
@/B, and 7, so that at least one more condition is required to determine scale values of the
model which is dynamically similar to the prototype. In order to derive the required con-
dition, a field observation of tidal current is made in Hiroshima Bay as a prototype and a
series of hydraulic model experiments are carried out for this prototype under the conditions
such that «=500, &/8=8, 4 and 2, and v satisfies the Froude number condition. The compa-
rison and analysis of the field observations and the model experiments show that (i) a very
good similitude is observed for the case @/B=2, (ii) Blasius’ formula of drag coefficient
obtains for a tidal current in the model, if Reynolds number is constructed with the maxi-
mum tidal current velocity and tidal excursion, (iii) a relation between Reynolds number
of the prototype (Re,) and that of the model (Re,) such as .
Re;=Rei/(e\/g)
which is theoretically derived for the dynamically similar prototype and model, is
experimentally justified. Putting Re, given above into Blasius’ formula for the model, the
required condition is obtained as
1.328
Cy= VERe,
With this condition, the drag coefficient condition changes into
C,V @Re,/1.328=p%*

which enables us, with Froude number condition, to determine the vertical scale 1/8 and the

051/231/4.

time scale 1/y of the model for a given horizontal scale @ of the model.
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Fig. 5. Pattern of the maximum rising current. Prototype, May 16, 1957.
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Fig. 11. Pattern of the maximum rising current. Model, «/g=4.
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Fig. 12. Pattern of the maximum falling current. Model, o/8=4.
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Fig. 13. Pattern of the maximum rising current. Model, o/B=2.
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Fig. 17. Effect of the training dyke in the estuary of the Fukushimagawa
now under planning. Pattern of the maximum falling current.
a/B=2.
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