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Laboratory Measurement of Permeability of Riverbed Sediment and Prediction of
Seepage Flow under River Weir
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Summary

Hydraulic stability of river weirs (head works) is dominated by hydraulic gradient and uplift pressure caused by
seepage flow through riverbed sediment under the weir. To predict the seepage flow through the riverbed sediment,
permeability or transmissibility of the riverbed sediment consisting of sand and gravel should be measured properly. As
the riverbed sediment includes usually large gravel particles a few hundred millimeters in diameter, it is difficult to use the
usual permeability test equipment employed in the usual soil tests to measure coefficient of permeability. In this paper, a
new permeability test which employs laboratory water flume test together with numerical parameter estimation is proposed.
The coefficient of permeability of the riverbed sediment is determined by the proposed permeability test, and the seepage
flow through the riverbed sediment is calculated by numerical non-linear seepage analysis to investigate the hydraulic
gradient and the uplift pressure under the base of the base floor. Finally, a hydraulic mean radius of the riverbed sediment
is estimated from the coefficient of permeability measured, and is related to grain size distribution of riverbed sediment in
order to show the particle size of sand or gravel which dominantly determines the permeability of the riverbed sediment.

Bull. Facul.Agric. Niigata Univ., 66(1):49-55, 2013
Key words : Riverbed sediment, Laboratory water flume test, Hydraulic mean radius, Permeability, Numerical parameter
estimation
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