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MODELING OF LOCAL SCOUR PROCESSES DOWNSTREAM OF
A CONSOLIDATION WORK ACROSS A RIVER CHANNEL

By Masanori MICHIUE, Koichi SUZUKI and Koji KAWATSU

Synopsis

A consolidation work, which may be called a submerged sill, is constructed across a river channel
in order to prevent the river bed from being lowered due to a dam construction.  The stability of its
foundation should not be threatened by the local scour downstream of the sill. In this study, char-
acteristics of the scouring process downstream of a consolidation work are discussed experimentally
and analytically, using a simplified flow model. The flow downstream of a submerged sill has tow
patterns; submerged jet and undular jump. In the state of submerged jet, the main flow is deflected
downwards and sweeps along the bed with a roller near the water surface. On the other hand, in the
state of undular jump, the main flow is shifted to the water surface and a roller is formed near the
scour hole bed. These two flow patterns appear alternately in the scouring process. Modifying
these two flow patterns under some assumptions based on the experimental facts, the distribution of
the bed shear stress in the scour hole is estimated and the variation of the scour depth with time and
place is simulated by solving numerically the equation of continuity of the bed sand under the non-
equilibrium state of sand discharge.
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Fig. 1 Experimental flume.
Table 1 Experimental conditions.
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Run 7 ke uc(=Nghs)| ko ul=glho) . & P | dsol ks reference
(cm?[sec)| (cm) | (cm/sec) | (cm) | (cm/sec) | . (cm) | :

1 140 | 2.80 52.38 | 3.10 45,16 {1/200| 30.0 0,064 0.0229 | L;=500(cm)
2 240 | 3.67 59.97 | 4.01 | 52.37 11/200| 45.0 {0.064| 0.0174 | L2=500(cm)
3 280 | 4.45 66.04 | 4.83 | 57.97 "1/200| 60.0 |0.064] 0.0144 | A=0.4
4 320 |4.86 69.01 | 5,27 | 60.72 i 1/200| 68.6 |0.064 | 0.0132 | s=1.65
5 300 | 4.65 67.51 | 5,05 | 59.41 11/200 64,3 |0.064| 0.0138 | »=0.017
6 250 | 4.12 63.54 | 4.49 | 55.68 | 1/200| 53.6 |0.064 | 0,0155 | movable and
7 290 | 3.55 58,98 |3.89| 51.41 1/200|42.9 |0.064| 0.0180 | solid bed
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Photo. 1 Profile of scour hole and water surface (Initial scouring process).

Photo. 2 Profile of scour hole and water surface (Scouring process with submerged jet).

Photo. 3 Profile of scour hole and water surface (Piling process with undular jump).
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Fig. 3 Velocity distributions (Initial scouring process).
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Fig. 4 Notations (Initial scouring process).
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Fig. 6 Velocity distributions (Submerged jet).
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Fig. 14 Notations (Modification of bed slope).
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Fig. 15 Variation of nondimensional maximum scour depth with time.
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