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Abstract

A spillway 1s a hydraulic structure that discharges excessive
water during flood events by transferring water from the reservoir to
the downstream of the dam; it is considered one of the safety elements
in the dam operation. In cases of narrow valleys, where there are not
enough spaces to create a spillway to discharge excess water from the
dam reservoir, a shaft spillway used to be one of the favorable
choices.

In this study, 12 physical models of the shaft spillway with
different edge shapes were used: the circular shape A, the shape of a
star with four prominences B, a star with eight prominences C, and a
star with sixteen prominences E for three diameters (15,10,3.7) cm
with a constant height of the shaft spillway edge to the bottom of the
channel and for three cases of tailwater depths at the outlet of the
vertical spillway, fully submerged, semi-submerged, and free. A (336)
experiments were conducted to study the effect of changing the inlet
shape of vertical shaft spillway and tailwater conditions on the water
depth upstream vertical spillway and the discharge coefficient.

The results showed that the case of weir when the outlet opening
of the vertical spillway is completely submerged gives the lowest level
of the water depth upstream vertical spillway (H) by 6% of the free-
flowing case for all forms of inlet, while the highest values of (H) are
achieved in the case of partial submersion by 5% more than free flow.
In comparison between the discharge coefficient values for four inlet
shapes, it was found that inlet shape A has a larger amount of
discharge coefficient (Cd) than shape E by (66%) in the weir flow
despite decrease in Cd because of the effect of the inlet edge length,

which leads to an increase in the theoretical discharge, the shape E



remains the best from a hydraulic standpoint due to the lower values
of H and due to increase in the capacity of the actual discharge from
the spillway. As for the case of orifice flow, the highest values of (H)
were achieved when the back opening of the spillway was completely
submerged by 4% of the free out let flow and decreased by 3% when
it is partially submerged,

The values of (Cd) in shape A were lower than shape E by (9.5%) in
the case of orifice flow. When observing the relationship of the
dimensionless parameters with the discharge coefficient (Cd), it was
found that the discharge coefficient increases with increasing H/D and
Fr and decreases with increasing Tw/H and L/H in the cases of weir
and orifice flow.

Upon analyzing the effect of the different cases of tailwater
height at the diameters of 10 and 15 cm it was found that the fully
submerged tailwater condition is the best hydraulic option for
increasing the discharge coefficient by (21%) in the weir flow and
(25%) 1n the orifice flow. As for the diameter of 7.3 cm, the partial
submergence tailwater condition in the weir flow recorded the highest
values of the discharge coefficient with a lower rate than the other two

diameters.



