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Abstract— This study aims to investigate the effects of different slope of ogee spillway surface on energy dissipation. Three ogee
spillway models were prepared with slope of 1:1, 0.85:1, and 0.75:1. 18 test runs were carried out to investigate the energy dissipation

downstream the three spillway models.
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1. INTRODUCTION

A spillway is a structure used to provide the controlled release of flows from a dam or levee into a downstream area.

Spillway with various shapes has been considered the most hydraulic structures which used in open channel flow. They are widely
used in water flow measurements and control of water surface levels. Spillway is a major part of a dam, which is built to release flood
flow. Depend on the hydraulic conditions of flow and the geologic characteristics of the dams site spillways can be built in different

types and shapes.

Spillways are invariably provided for all types of dam which may be located either within the body of the dam or at one end of dam or

entirely away from the dam as an independent structure.

Spillway is safety device in a dam. Many failures of dams have been reported due to inadequate capacity or improper design of
spillway, especially for earthen and rock fill type of dam which is likely to be destroyed, if overtopped, unlike concrete dams which

may not fail with slight overtopping for a small period of time.

Today whole world is worried about the water and its proper management. So India is focusing on water management through
construction of dam. Many Indian dams which are already constructed are not giving full efficiency for which they are constructed.
On other hand while constructing dam we have to face fund related issue. In short we have to construct dam with high efficiency and

low cost. This research paper is focusing on reducing downstream scouring at toe by using different slopes of ogee spillway.

2. EXPERIMENTAL MODELS

The models were of a width 10 cm, height of 25 cm measured from the crest, and the base is varied according to the change in surface

slope which is equal to 25cm, 21cm, and 19cm for slope 1:1, 0.85:1, and 0.75:1, respectively.

These models were made from wood and well painted by a water proof varnish to prevent wood from changing its volume by
absorbing water.
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3. LABORATORY WORK

All The tests were carried out in the fluid mechanics laboratory of P.D.V.V.P.C.O.E., A’NAGAR of the Savitribai Phule Pune
University. The laboratory has a flume of 10m long horizontal tilting flume of 0.3m in width and 0.45m in height. The bed of the
flume was maintained at a horizontal slope during all of the tests. A centrifugal pump having a rated capacity of 40l/s was used to
deliver flow to the flume. Measurements of depths water levels were observed by point gages which have the accuracy of 0.1 mm.
Measurement of water level is taken at u/s and d/s side of spillway. The crest of the spillway and the channel bottom were used as
reference for the upstream and downstream point gages, respectively. Upstream water depth was varying between 1.2cm and 5¢cm
above the crest level. At these water depths, the minimum and maximum discharges were obtained of 37.72 cm”3/sec/cm and 258.68
cm”3/sec/cm of the 1:1 model, 47.15 cm”3/sec/cm and 261.38 cm”3/sec/cm of the 0.85:1 model, 55.24 cm”3/sec/cm and 257.34
cm”3/sec/cm of the 0.75:1 model respectively,. Spillway models were placed within the flume.6 test run were carried out on each

spillway model.

In all test runs on three models follow the same laboratory procedure, which is summarized as follows:
- Operating the flume pump.

- Adjusting the control valve to obtain the required flow depth.

- Measuring the upstream water depth.

- Measuring the downstream water depth.

Fig.1 flow over ogee spillway
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Fig.2 hydraulic jump at the toe of spillway

4. RESULT AND ANALYSIS

Eighteen tests runs were carried out on the three spillway models of different slope surfaces. For minimum depth ratio relative energy
loss is 67%, 65.03%, 67.20% for slope 1:1, 0.85:1, 0.75:1 respectively. For maximum depth ratio relative energy loss is 87.17%, 85
%, 85.20% for slope 1:1, 0.85:1, 0.75:1 respectively.

Variation of relative energy loss with depth ratio
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CONCLUSION

In the entire tests, the flow over the ogee spillway was of high kinetic energy of the flow causes high values of ength of jump and

height of jump to developed at downstream the spillway. As the slope of the spillway surface is milder as the values of length of jump
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and height of jump are reduced. . In tests runs, the values of relative energy loss varied between 67% and 87.17% , 65.03% and 85 %,
and 67.20 % and 85.20%, for spillway models with slopes 1:1, 0.85:1, and 0.75:1, respectively.
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