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Fig. 1. A view of experimental model
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&
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Table. 2. Summary of experimntal results
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Abstract

Weirs located on rivers massively used to regulate the flow of water, facilitate flow diversion for various
purposes. These weirs play an important role in passing surplus water during floods. Given that the site of
the weir is often restricted in width, Labyrinth weirs with different shapes have been developed to increase
weir length and discharge capacity. Labyrinth weirs can pass large flows at comparatively low heads. Since
labyrinth weirs are relatively low-cost spillways compared to gated spillways, they are often used in
conjunction with rising of dams for increased storage volume. Another reason for their use is often the
upgrading of the flood discharge capacity at existing dams, especially at concrete gravity dams. Labyrinth
weirs are also used as protection structures for canals and run-of-river hydroelectric plants. Labyrinth weirs
located on the rivers are often exposed to Flood; therefore one of the principal challenges of their use of
them is scouring around them.

Accurate estimation of the maximum possible depth of scour at weirs is important in decision-making for
the safe depth of burial of footings. Therefore, we studied downstream scour at the triangular labyrinth
spillway (W-weir) without apron under clear water on straight Flume. In this study, we used labyrinth weir
with 6 different sidewall angles (15°,22.5° 30°45°, 67.5°, Linear) and seven ratios (H/P=0.1, 0.2, 0.3, 0.4,
0.5, 0.6, 0.7). In this experiments the effect of H/P, Froude number and sidewall angles on scour depth and
hole dimensions were investigated. The results indicated that H/P, Froude number and cycle sidewall angles
had a significant effect on scour depth and hole dimensions. Also, Experimental observations showed that
the mechanism and the value of scouring at weir varied for the different value head and sidewall angles. As
H/P increased, the flow discharge over weir and shear stress on the bed decreased sharply, so scour depth
and scour hole dimension developed massively. The results showed, When H/P increased 7 times, scour
depth increased 12 times and scour length 10 times.

As mentioned, In H/P<0.2 phase, because the flow falls freely over the labyrinth crest, scour-hole strip

occurs paralleled next to the entire length of the labyrinth sidewall. As the water head increases continues
scour hole strip in the entire length of weir convert to two separate scour holes downstream of the weir.
In addition, the sidewall angle has a significant effect on the location of the maximum scour depth by
affecting the region of the flow interference. That way, with increasing sidewall angles 6 times, scour depth
decreased 70%. In this study, in addition to studying scour hole, the effect of H/P and sidewall angle were
investigated on the dimensions of deposition ridge.

The results indicated that, there is no reasonable relationship between hydraulically parameters and the
maximum height of sediment ridge. Finally, with analyzing data and the results of experiments, we presented
some empirical formulas for estimating the scour-hole dimensions according to scour depth.
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