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2.3 RIP RAP AND APRONS

2.31 Rock Rip Rap

I n situations where velocities discharging
from a drain are moderàte (~15 fps),.
rock rip rap may be the most economical
type of dissipator to construct.
Aesthetically, the rock may blend into
the natural environment. However, in
some areas, it may be more of. an
eyesore than a formed structure that can
be effectively screened with
landscaping.
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There are two possible approaches. One Figure 2. 31a
is a horizontal apron with sufficient
length and width to allow the flows to disperse.- The other alternative would be a
preformed scour hole, lined with rock.

Preformed scour holes can effectively dissipate flow energy and reduce downstream
erosion. However, uncontrolled scour holes can undermine the drain and result in
subsequent structural failure. A scour hole is objectionable in most areas because it
collects debris and presents a safety hazard. The ponded water also breeds insects
without proper maintenance.

The criteria presented in this report will be for horizontal rock rip rap aprons, and it is
recommended that they be used instead of a preformed scour hole. Energy dissipation
may not be as effective, but there will not be the hazard~ discussed above.

SamDle Problem:

Given:
Storm drain discharging into a retention basin.
00= 36" RCP
Q = 60 cfs
Vo = 8.5 fps
Design a rock rip-rap apron to reduce scour
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Solution:
Using the empirical equation

Lsp =

Do

Q1.7x-1 + 8
D~ 2

Yields

Lsp = 1 7x-L + 8 = 14.56
. 5/2Do Do

Solving for apron length,
Lsp = (3')(14.56) = 43.69'

Use Lsp = 44', with a flare of 1:2
(transverse:long.)

Use an upstream width = 3Do = 9'

Therefore, downstream width =
Y2Lsp + 3Do = 31'

Find stone sizing per Chart Q-10 in the Sedimentation Manual
D 50 = 11"

2.32 Flared Apron with Sil

For drains with moderate flow rates and
moderate velocities ( ~ 15 fps), a flared
apron with an end sil can provide a

simple arid effective dissipator. The

apron can be constructed of concrete or
rock rip rap. The apron should have a
width of at least 3 pipe diameters. The
divergence angle should be at least
1: 1.75 if an end sil is employed (See
Fig. 2.32a), and at least 1:3 without. A Figure 2. 32a
small channel should be cut in the sil to
accommodate low flows,
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RIPRAP ROCK SIZE
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Bottom Velocity (fps)
For rock with specific gravity = 2.65
Source: Bureau of Reclamation
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