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1. Experiments on Sand Movement by Waves and Currents

Norio TANAKA*
Hiroaki OZASA**
Akira OGASAWARA**

Synopsis

When shoalings of port, sea route, and estuary are. studied, investigations are required on the
subject that how sand movement (bed load, suspended load, form of ripples) by waves and currents
differs from it by only waves. Nevertheless, few experiments have been made about sand trans-
port by waves and currents (Inman & Bowen (1963), Abou-Seida (1964)). These results have not
been shown in non-dimentional form, so sand movement by waves and currents cannot be under-
stood as a whole. Moreover, we think that these papers need more detailed physical considerations.

In this paper, first of all, some characteristic values of sand movement by only waves are shown
in non-dimentional form. About rate of bed load, see Fig. 19. And about concentration curve of
suspended load, see Fig. 15, 17. After that, it is studied by experiments how non-dimentional
values of sand movement change according to change of non-dimentional average velocity of current.
(bed load—Fig. 20, concentration curve of suspended load—Fig. 16 & Fig. 18, form of ripples—Fig.

22) :
Especially, in the studies of concentration curve of suspended load, we considered that it became
exponentional type distribution and [a] (height of standard point of concentration curve, Eq. (1)) R

was 0.05% (h; water depth). According to these considerations, Ca (concentration of suspended load
at z=0.05%) and ¢; have been determined.
The result that, in the range of our experiments, characteristic values of sand movement changed
at the threshold velocity by only current, was obtained by investigations. 3

'

* Chief of the Littoral Drift Laboratory, Hydraulic Engineering Division
** Member of the Littoral Drift Laboratory, Hydraulic Engineering Division
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Table 1 Experimental Case and Data

Exp. Q U h H T v Bottom Direction i
Case | (l/sec) |(cm/sec)| (cm) (cm) (sec) | (cm?[sec) | material of flow remarks
I-1 0 0| 305 11.4 2.0 0.00881 Sand

2 11.3 3.6 31.0 11.0 ” 0.00891 ” Following flow

3 18.9 6.2 30.7 11.2 ” 0.00867 4 4

4 32.5 10.6 | 30.8 10.9 ” 0.00897 4 ”

5 52.1 17.0 | 30.7 10.4 4 0.00862 7 ” nearly Uer

6 71.4 23.4| 30.5 10.3 4 0.00837 o ”

7 | —20.0] —6.6| 30.1 12.8 4 0.00858. 7 Opposing flow

S —35.2 | —11.7 | 30.1 14.6 ” 0.00881 ” 4

9 —52.9| —17.6 | 30.1 14.9 4 0.00932 ” ” nearly Ue,

10 —71.3 | —24.1 29.6 14.5 ” 0.00949 ” ”
o-1 0 0 29.8 11.3 1.25 0.00981 ”

2 15.8 5.3} 30.0 11.0 4 0.01012 L4 Following flow

3 32.3 10.8 | 30.0 10.8 4 0.00997 4 ”

4 54.1 18.1| 29.8 10.3 o 0.01078 4 ” nearly Ugr

5 71.3 23.9 29.8 10.0 ” 0.01117 L 4

6 | —13.0f —4.3| 30.-1 11.6 ” 0.01178 4 Opposing flow

7 —33.1| —11.0| 30.2 12.3 4 0.01172 ” ”

8 —55.1}1 —18.3| 30.1 13.3 ” 0.01226 ” 7 nearly Uer
m-1 0 0} 29.3 9.8 ” 0.01311 Coal

2 17.2 5.8 29.6 9.8 4 0.01351 ” Following flow

3 30.8 10.4} 29.8 9.4 L4 0.01375 ” ” nearly Uer

4 50.0 17.3 | 28.9 9.5 7 0.01062 4 ”

5 | —17.2| —5.8] 29.5 10.2 ” 0.00983 7 Opposing flow

6 | —30.7 | —10.3]| 29.8 | 11.6 ” 0-00938 n o nearly Ucr

7 —54.8| —18.3 | 29.9 12.2 ” 0.00983 ” L4
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