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Experiments on resistance of boulder to erosion in wodden chisan-dam in large-scale flume
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Abstract : The resistance of boulder to erosion was examined in a wooden chisan-dam model set-up in a large scale flume (20 m
long, 1 m wide, and 1 m height). The water flowed on a horizontal plane before falling into the chisan-dam model that was
situated 0.30 m or 0.45 m below the plane. A gradient of the flume base was set at 5 degrees. The flow rate and flow height 0.15 m
up stream of the step was measured. Three sizes of boulder were used in the experiment. Kinetic energy of the water flow per unit
width and time was calculated by flow heights and velocities measured when the erosion took place. The kinetic energies linearly
correlated to the diameter of boulder and only small differences were found between the experiments with the step of 0.30 m and
0.45 m. A non-dimensional parameter (IT) that is square root of the ratio of tractive force to gravity of boulder converged between
1.4 and 1.7 irrespective of the diameter of boulder, making it possible to determine the sizes of boulder in order to prevent erosion
when they will be setup in the mountain streams.
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Fig. 1 A schematic diagram of a multi-step type wooden
chisan-dam.
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Fig.2  Aside-view of the large-scale flume and a front view of the knife-edge rectangular notch
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Fig. 3 A wooden chisan-dam model setup in the large-scale
flume and boulder inside the chisan dam.
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Fig. 4 An example of time series data of flow rate (in an
experiment with a step of 0.45m on boulder with
average diameter of 111 m)
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Fig. 5 A relationship between average flow velocity
estimated based on flow rate and flow height and
average diameter of boulder.
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Fig. 6 Critical velocity of erosion under the step that is the
resultant vector of estimated velocities (horizontal
component) and vertical component generated due
to the flow through the step.
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Fig. 7 A proportional relationship of kinetic energies of the

flow water per unit width and time in the critical
conditions of erosion to the average diameter of

boulder.
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Fig. 8 A relationship between a non-dimensional parameter
(M(gD)*?) in critical conditions of erosion and the
average diameter of boulder.
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