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Investigating the Effect of Internal Weir’s
Scale on Hydraulic Parameters of Modern
Horseshoe Spillway
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Abstract

Modern horseshoe spillways are combinations of external and
internal weirs. In this study, by constructing a physical model
of a modern horseshoe spillway including three different
internal weir scales, some hydraulic parameters of these
spillways; like discharge coefficient of the internal weir (Co)
and discharge rate through the internal weirs, were
investigated. Accordingly the effect of changing internal
weir’s scale on the Co was examined in the research. The
results showed that by increasing the internal weir’s scale from
1:10 to 1:5 and 1:2.5, the head above the modern horseshoe
spillway at the same total discharge, respectively declined to
44, 48 and 56% compared to the head in rectangular weir with
the same width. Also by increasing the scale of internal weir,
the ratio of the discharge to external weir discharge (Q1/Qz)
decreased while the Co increased. To investigate the effect of
varying internal weir’s area on Co, the ratio of the area to
multiply of weirs length (Ao/LoxLw) was used and it was found
that in the spillway with scale of 1:2.5, the Co increased by
increasing the ratio of Ao/LoxLw. Based on the results it can be
claimed that the modern horseshoe spillways with internal weir
with scales of 1:2.5 has the best hydraulic performance.

Keywords: Modern and Classic Horseshoe Spillway, Scale of
Internal Weir, Discharge Coefficient, Internal Weir.
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Fig. 2- The location of the tank, the reservoir, the
emodel of the spillway and the flow stilling
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Fig. 3- Geometrical characteristics (cm) and picture of the downstream flow in classic horseshoe spillway
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Table 1- Geometrical properties for the models of the horseshoe and rectangular spillway
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Model Name Length of External Weir (cm) Length of Internal Diameter of Internal Scale of Internal
Weir (cm) Weir’s arch (cm) Weir
Model 1 76, 88, 100, 112, 124, 136 0 0 0
Model 2 76, 88, 100, 112, 124, 136 13.6 4.6 1/10
Model 3 76, 88, 100, 112, 124, 136 27.2 9.2 1/5
Model 4 76, 88, 100, 112, 124, 136 54.4 18.4 1/25
rectangular spillway 46 - - -
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