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DUNES TRANSFORMATION UNDER UNSTEADY CONDITIONS

By Kazuo ASHIDA, Hajime NAKAGAWA and Hitoshi KATO

Synopsis

In the case that the hydraulic condition has varied before the sand dunes reach the equilibrium
state, there may be some phase lag between the variation of discharge and the transformation of the
dunes. In the region that dunes develop as dicharge increase, the dunes in the rising stage of flood
are smaller than that of falling stage for a same discharge. As the result, some loop may be found
in a water depth—discharge graph. These phenomena are investigated by the experiment. The
authors also present a theory for dune transformation under steady and unsteady conditions.
This theory was verified by the authors’ experiments.
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Table 1 Experimental conditions.

Case No. ‘ Z(cm) ‘ D(cm) setting method

1 64 5.5 scraper (intended to be triangular)
2 56 3.4 water flow (/=1/500, ¢="787cm?/s, 7’=3hr)
3 56 3.3 water flow (/=1/700, g=900cm2/s, 7"=5hr)
4 38 4,7 water flow (/=1/1000, ¢=900cm?/s, 7=5 hr)
5 93 1.8 scraper (intended to be triangular)
6 | 56 1.2 scraper  (intended to be triangular)
7 27 0.7 scraper  (intended to be triangular)
8 27 1.6 scraper  (intended to be triangular)
9 108 5.6 scraper (intended to be triangular)

10 64 2.9 scraper  (intended to be triangular)

11 37 3.6 scraper (intended to be triangular)

12 129 0.4 scraper  (intended to be flat)
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Fig. 10 Experimental results concerning to the time changing of ¢, #, L and D. These values
of A and D are compared with theoretical ones.
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Fig. 11 (a) () (¢) () (i) (k) (m) Comparison bet- Fig. 11 (b)(d)(f)(h)(j){1) (n) Comparison bet-
ween calculated results of dune height and ween calculated results of water depth and
experimental ones on ¢-2 plane. experimental ones on ¢-# plane.
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