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Flume experiment on bedload measurement with plate microphone
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To advance bedload measurements in sediment bypass tunnels as well as in natural rivers, we conducted
calibration experiments of plate microphone, a new technique to record hitting sounds of bedload, using an
artificial flume in ETH, Switzerland. The output data was calibrated by number or volume of bedload particles
under several conditions (flow velocity, grain size, and plate slope angle) to understand the effect of these
conditions on the estimation of bedload volume. We revealed that the plate microphone can detect bedload
particles of 10 mm and coarser well. Finally, we compared the results of the plate microphone and the other

techniques (i.e., geophone, hydrophone) and showed applicable river conditions for bedload estimation by each

technique.
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acoustic wave

Relationship between weight and

10000 i
5, High
1000
100
10

1

=
=
-
-
z
o
2
w
=
=
S
<
<

0.1
10 100 1000
Weight [g]

10000 100000

® | 0mm 50mm 100mm mix 50,100 emix 5, 10, 50

[Fig. 3]

acoustic wave with mixed—grain size experiment

Relationship between weight and
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