7.3

CHAPTER 7

ENERGY DISSIPATION

Design Procedure

7.3.1

7.3.2

If outlet protection is required, choose an appropriate type. Suggested outlet
protection facilities and applicable flow conditions (based on Froude number and
dissipation velocity) are described below. When outlet protection facilities are
selected, appropriate design flow conditions and site-specific factors affecting
erosion and scour potential, construction cost, and long-term durability should be
considered.

Following is a discussion of applicable conditions for each outlet protection
measure.

7.3.2.1 Riprap aprons may be used when the outlet Froude number (Fr) is less
than or equal to 2.5. In general, riprap aprons prove economical for
transitions from culverts to overland sheet flow at terminal outlets, but
may also be used for transitions from culvert sections to stable channel
sections. Stability of the surface at the termination of the apron should
be considered.
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Figure 7.3.2.1-1
Riprap Size for use Downstream of Energy Dissipater

For Stons Weighing 165 lbs/ft*
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7.3.3

7.3.4

7.3.2.2

7.3.2.3

Riprap outlet basins may also be used when the outlet Fr is less than or
equal to 2.5. They are generally used for transitions from culverts to
stable channels. Since riprap outlet basins function by creating a
hydraulic jump to dissipate energy, performance is impacted by
tailwater conditions.

Baffled outlets have been used with outlet velocities up to 50 feet per
second. Practical application typically requires an outlet Froude
number between 1 and 9. Baffled outlets may be used at both terminal
outlet and channel outlet transitions. They function by dissipating
energy through impact and turbulence and are not significantly
affected by tailwater conditions.

If outlet protection is not provided, energy dissipation will occur through
formation of a local scour hole. A cutoff wall will be needed at the discharge
outlet to prevent structural undermining. The wall depth should be slightly
greater than the computed scour hole depth, hs. The scour hole should then be
stabilized. If the scour hole is of such size that it will present maintenance, safety,
or aesthetic problems, other outlet protection will be needed.

Evaluate the downstream channel stability and provide appropriate erosion
protection if channel degradation is expected to occur.

END OF SECTION 7.3



