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ABSTRACT

The scouring profile of a bed consisting of movable material as this is
formed in front of a vertical wall under influence of the standing wave against
this wall is discussed. The form of this profile is different for coarse and fine
material. In the case of fine material this material is moved in suspension by
the mass transport currents from the node towards the aptinode. In the case of
relatively coarse sand the material is moved by the bed shear towards the node
with the result that scouring occurs halfway between the node and the antinode,
and deposition at the node. In the case of sand with a medium grainsize -~ just

between the coarse and fine sands ~ the bed will stay almost flat.

TESTS

The tests have been executed in a flume with a length of 10 m, a width of
0,5 m and a waterdepth h of 0,31 m. Wave periods T of 1.08 s, 1.49 s and 2.00 s
with corresponding wavelength L of 1.54 m, 2.40 m and 3.30 m have been applied.
Sands with average grainsizes D 0 of 0.22, 0.16 and 0.13 mm and corresponding
fall velocities w of 0.028 m/s, 0.018 m/s and 0,014 m/s have been used.

The following deséription will be used.
T,=1.08 s T2=1,49 s T.,=2.00 s

1 3
DBO = 0,22 mm . SAI SAII SAITI
DSO = 0,16 mm - SEIIL SEIII
DSO = 0s13 mm SBI SBII SBIII

After these tests one run is made with a wave period of 2.0 g and much coarser

sand, viZz. D.. = 0.46 mm and a corresponding fall velocity w = 0.067 m/s with

50
the description SHIII.

Further a special test has been made with a wide range of grain-—diameters
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(DSO = 0,175 mm) for estimating the dynamical equilibrium bottom profile.
The height H of the standing wave has been 0.12 m for all tests.

DESCRIPTION OF WAVE
The standing wave is described by the second order theory of Miche:
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in which k = 2 n/L and w=2 7 /T.

The origin O is taken at the undisturbed level in the node. Oy is drawn

vertically upwards.
In the origin, that is in the node, the second order term is zero, and the

orbital velocity at this place is a plain cosine function.
For the wave period of 1.49 s and x = 2/12 L, the resultant orbital velocity

and those due to the first and second order term are given as a function of the

time in figure 1.

0.144 =
\\\\
0.10 \
hY
3 AN
2l o.0475 \
b4 \
5 \
° l
=3 { N
\
ol 10.0475 N
o \
Q AN ,
Dc \\ ;. - st term
AY 7/
4 \ / —_—ee 200 term
0.10 N 7 1+
N P
~— //
0.144 1
Figure 1. orbital velocity at x = 2/12 L of H = 0,12 mand T = 1.49 8 as (%),

Similar curves have been traced for x = 1/12 L and the period of 1.08 8
and 2.00 s,

This curve shows that although the maximum amplitudes of the orbital
velocities in both directions are equal, the curve has become assymmetrical.
This results in greater acceleration forces towards the node.

The asymmetrical form of the velocity curve has an important influence on

the development of the eddies behind the ripples and dunes which determines to a
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great extend the magnitude and direction of the bed load movement. These points

will be discussed in a future publication.

The total maximum orbital velocities just above the bottom, ﬁb, are given for

the three wave periods as function of x in figures 2, 3 and 4.
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Figure 2. ﬁb as function (x) for T = 1.08 s and H = 0.12 m.
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Pigure 3. 0, as function (x) for P = 1.49 s and H = 0,12 m.
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Figure 4.

-3f12L

0, as function () for T = 2.00 & and H = 0,12 m.

In the standing wave a mass transport current system will be develop as

described by Longuet-Higgins

[ 4]

and as shown in figure 5.
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Figure 5. Mass transport circulation in a standing wave according to

Longuet-Higgins,

3.
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