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IMPACT BASINS AND ENERGY DISSIPATORS
At the downstream or exit section of spillways and culverts often need to be protected from the
erosive forces of the high velocity water being discharged. Typically, some time type of energy
dissipation structure, either a stilling or impact basin, to promote sub-critical, quiescent flow,
often by forcing a hydraulic jump within a well-protected, lined channel section. By its nature,
energy dissipation involves substantial turbulence, which is difficult to predict from first
principles. Therefore, energy dissipation structures are almost always designed using
empirically derived dimensional guides, which are available in most hydraulic engineering
references. By way of example, we will present the widely used nomographs from the US
Bureau of Reclamation’s Design of Small Dams (1977). The Froude number (Fr) determines
which type of stilling basin to use:
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where v is the flow velocity and yc is the critical depth:
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where q is the discharge per unit width.
If Fr < 2.5, simply line the downstream reach for a length >6y2 (this is called a type I basin),
where y2 is the flow depth after energy dissipation via a hydraulic jump:
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where y1 is the flow depth (or effective flow depth) entering the dissipation structure.
For Fr > 2.5 designs are based on the attached nomographs and the, so called, drop number, D :
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where Y is drop height (see schematics on attached nomograph). The following are selected text
and nomographs for designing a variety of stilling basins (note slightly different notation).
A. Type II basin, Fr > 4.5 and v1 > 15 m/s (50 ft/s)
B. Type III basin, Fr > 4.5 and v1 < 15 m/s (50 ft/s)
C. Type IV basin, 2.4> Fr > 4.5
D. Impact Block Basin
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