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Abstract

This study investigates the sediment processes the Improved-pneumatic-movable weir through laboratory experiments considering
changing channel slopes. Experimental results show that the delta migrates towards the weir and the delta height increases as time
passes. Moreover, as the delta approaches the weir, the delta migration speed decreases. As the dimensionless delta location increases,
the effective height of dimensionless delta and the dimensionless reservoir capacity increases. Therefore, under the same slope conditions,
the sediment deposition volume of the delta is small as the channel slope is mild. This means that the channel slope affects the development
of the delta in the upstream of the Improved-pneumatic-movable weir. At the beginning of the experiment, the foreset slope is mild.
However, the foreset slope of the delta increases with water depth as the delta migrates downstream. Moreover, as the slope is mild, the
ratio of delta front length to delta height is close to 1, and the dimensionless delta height and the dimensionless delta migration speed
decrease. As the delta height increases, the water depth, the velocity approaching to the weir and the delta migration speed decrease.
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Fig. 1. Plan of experimental equipment (Lee, 2018)

(a) Wood of Inlet

(b) Side view

(c) Front view

Fig. 2. Experiment channel

Table 1. Hydraulic conditions for experiments

Cases C;i’;‘;el Qis)| a ) | Wem) |d, (mm)
Run-1 | 1/100 | 0.003 25 15.0 0.8
Run-2 | 1/150 | 0.003 25 15.0 0.8
Run-3 | 1200 | 0.003 25 15.0 0.8
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Fig. 6. Delta migration with time for Run-2

Table 2. Results for ratio of reservoir total length (.S,/z) to delta location for each run

Case Channel slope| @ (m’/s) a(®) W (cm) h,, (cm) Rl?:ntif)les S/ S, (cm/min)
Run-1 1/100 0.003 25 15.0 3.0 300 6.945/6.945 2.315
Run-2 1/150 0.003 25 15.0 3.0 740 6.945/6.945 0.939
Run-3 1/200 0.003 25 15.0 3.0 720 4.290/6.945 0.596
2.5 5
©Run-1 ©Run-1
2.0 | <Run-2 4 + <Run-2
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‘E 15 | =3
< g
g =
L 1.0 = 2
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195}
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Fig. 7. Variation of delta migration speed (.5,)) with time (t) Fig. 8. Variation of delta height (k,) with time
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Table 3. Results for delta volume (7, ;,) and ratio of reservoir total length (z,/z) to delta location for each run

G V. (cmd) Initial Final

: vplw v, (cm’) V.ol V, zp/w v, (cm’) V.ol V,
Run-1 5,388,194 0.62 21,743 0.0040 1.0 140,760 0.0260
Run-2 6,518,126 0.25 4,599 0.0007 1.0 134,246 0.0206
Run-3 6,843,110 0.17 3,474 0.0005 0.62 52,690 0.0077
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