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MECHANISM OF ARMOURING PHENOMENA IN MOVABLE BEDS

By Kazuo Aswipa, Shinji EcasHira and Takayuki NIsHINO

Synopsis

Discussions for armouring phenomena have been made in the study field of sedi-
ment hydraulics. Most of them relate that armour coat is caused by selective trans-
portation, and this, in fact, may be reasonable. Recently, some studies emphasized
that armour coat was formed even in the steady-uniform conditions that the maxi-
mum grain particle composing the bed layer was kept in motion.

Flume experiments are made with attention forcused on the armouring phenome-
na in the conditions with all grains in movement. The particle size distributions of
bed layers as well as of bed load are investigated as precisely as possible in these
experiments. The results show that the armour coats are caused in such an ex-
change process that particles of smaller size move downward through pores within
sediment layer, resulting in the allocation of larger size particle even though all
grains composing of bed layer are in motion. This mechanism is formulated to eva-
luate the armouring phenomena. The mathematical model presented is tested by
data obtained from flume experiments in steady-uniform as well as in unsteady flow
conditions.
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Fig. 1. Particle size distribution of the sediment employed in flume experiments.
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Table 1. Steady-uniform and unsteady flow conditions in flume experiments
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Fig. 3. Variations of water and bed surface elevation in Run 1-1.

100 -2
QB B am
(gf/sec) [ _

50— /\ ) . /f —11
| Gmo 3 .
~ / == \\,
~. Qupn/ \\/ // -
dam

1 | i | l 1 I—O
| 2 3 4 5

Time (hour)

Fig. 4. Changes of the sediment discharge and its mean diameter at
the downstream end of the flume in Run 1-1.
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Fig. 5. Temporal changes of particle size distribution of sediment transported
to the flume end in Run 1-1.
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Fig. 6. Particle size distributions sampled temporaly at each layer in Run 1-1.
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Fig. 7. Temporal changes of the sediment discharge and its mean diameter
in Run 2-1.
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Fig. 8. Temporal changes of particle size distribusion of transported
sediment in Run 2-1.
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Fig. 9. Temporal changes of particle size distribusion sampled in
the bed layer from 0 to 1 cm in Run 2-1.
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Fig.11. Comparison between the particle size distributions predicted with
present method and those from flume tests in steady-uniform state.
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Fig. 12. Comparion between the particle size distributions predicted with
the present method and flume data from Run 2-1.
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