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MECHANICS OF SEDIMENT TRANSPORT IN THE PRODUCTION
AND DESTRUCTION PROCESSES OF STEP-POOL MORPHOLOGY

By Kazuo AsuipaA, Shinji EcAsHIRA, Takayuki NISHINO and Naoteka KAMEZAKI

Synopsis

Mountain streams are characterized by such features as steep slope and a wide range
of grain sizes. Mechanism of sediment transportation, therefore, are very complex, as seen
in the armouring phenomena and in the processes of step-pool morhology.

In the present paper, the relation between sediment transport phenomana and processes
of step-pool morphology is chosen for consideration. Discussions will be made on the flume
data for flow resistance, sediment discharge and geometric characteristics of bed configuration
in the production and destruction processes of step-pool bed system. A mathematical method
for evaluating the sediment transport and related phenomena is proposed. The results
predicted with this method are discussed and compared with the data for sediment discharge
rates, particle size distributions of transported sediment as well as of bed sediment, and bed
variation.
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Fig. 1 Particle size distribution of sediment Fig. 2 Supply discharges in the two experi-
employed in the flume tests. ments.
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Fig. 3 Bed and water surface profiles in the final stage of production process
of step~pool morphology.
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height of step-pool morphology in Fig. 6 Change of particle size distributions
the final stage of production pro- of transported sediment in the pro-
cess. duction process.
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Table 1 Friction factor obtained by a tracer method for production process
of step-pool morphology

t i, v, v Sos f
(min/sec) (cm/s) (cm/s)
00’ 30” 0. 0970 93. 87 65.71 0.183 0.535
03 00 0.0993 102.64 71.85 0.144 0.419
08 03 0.100 89.23 62. 46 0.221 0. 644
12 20 0.100 91.29 63.90 0. 206 0. 601
18 00 0. 0843 87.33 61.13 0.198 0.578
24 00 0. 0730 82. 86 58. 00 0.201 0.587
35 00 0. 0780 80.59 56. 41 0.234 0. 682
45 30 0. 0935 79. 47 55. 63 0. 293 0. 853
53 00 0.0935 79.24 55. 47 0.294 0.858
59 00 0. 0935 75.37 52.76 0.342 0.997
70 00 0. 0885 70. 43 49. 30 0.397 1.158
90 00 0. 0885 68. 36 47.85 ., 0.435 1. 267
Q 10
7 Qc=7.84/s
(Lss) 5 Critical Discharge

for Destruction of Amoured Bed
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Fig. 7 Change of sediment discharge rate, wave length and friction factor in the destruction process.
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Table 2 Friction factor obtained by a tracer method for destruction process
of step-pool morphology

t i, A v Sos f
(min/sec) (cm/s) (cm/s)
02’ 20" 0. 0885 63. 26 44.28 0. 403 1.175
05 49 0. 0890 67. 84 47.49 0.385 1.121
09 58 0. 0890 66. 42 46. 49 0.475 1. 386
13 44 0. 0890 78. 66 55. 06 0.323 0.941
15 40 0. 0885 82.79 47.95 0.291 0. 848
17 14 0. 0865 86. 82 60. 77 0.279 0.812
19 00 0. 0890 82.63 61.34 0. 269 0.783
20 40 0. 0885 100. 29 70.21 0.186 0.543
24 53 0. 0860 105.12 73.58 0.174 0.506
28 36 0. 0700 97. 86 69.92 0.178 0.520
32 33 0. 0700 99.26 69. 48 0.166 0. 483
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Fig. 10 Bed profiles calculated by the present method. Initial and final bed profiles in
the formative process of step-pool morphology are shown in the figure.
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Fig. 12 Particle size distributions of trans-
ported sediment predicted with the
present method in the production
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Fig. 11 Relation between the rates of sedi-
ment discharge obtained from the
present method and from flume ex-
periment in the production prosess.
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Fig. 14 Bed profiles in the destruction process calculated by the present method.
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