FDM 13-35 Attachment 5.1 Dissipater Limitations

DISSIPATOR LIMITATIONS

Froude

Allowable Debris

Dissipator Type '\Iulr:nrber Szrl]td Boulders Floating T‘rjli':'v\\//\{;lter ConSsFi)ggli’zltion
Free Hydraulic Jump >1 H H H Required --
CSU Rigid Boundary <3 M L M -- --
Tumbling Flow >1 M L L -- 4 <S,< 25
Check Outlet
Increased Resistance - M L L - Control HW
USBR Type Il 4t014 M L M Required --
USBR Type 11 45t017 M L M Required --
USBR Type IV 25t04.5 M L M Required --
SAF 1.7to 17 M L M Required --
Contra Costa <3 H M M <0.5D -
Hook 18t03 H M M - -
Q <400 cfs
USBR Type VI - M L L Desirable V <50 fps
Forest Service - M L L Desirable D <36 inches
Drop Structure <1 H L M Required Drop <15 ft.
Manifold - M N Desirable -
Corps Stilling Well -- M L N Desirable --
Riprap <3 H H - -

NOTE: N = None
L =Low
M = Moderate
H = Heavy

Source HEC No. 14, "Hydraulic Design of Energy Dissipators,” FHWA, November, 1975.
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FDM 13-35 Attachment 5.2 Recommended Configuration of Riprap Blanket Subject to Maximum and Minimum Tail

Waters

Lsp (Max. T.wl)

[

'
wsp (Max. T.W.)

Wsp (Min. T.W.)

>'

£ s

RECOMMENDED CONFIGURATION OF RIPRAP BLANKET

SUBJECT TO MAXIMUM AND MINIMUM TAILWATERS

Source:

Miscellaneous paper H-72-5, "Practical Guidance for

Estimating and Controlling Erosion at Culvert Qutlets",

U.S. Army Engineer Waterways Experiment Station,

May, 1972.
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FDM 13-35 Attachment 5.3 Culver Outlet Erosion Protection, Lined Channel Expansions

CULVERT OQUTLET EROSION PROTECTION,

LINED CHANNEL EXPANSIONS
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Miscellaneous paper H-72-5, U.S. Army Engineer Waterways
Experiment Station, May, 1972.
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FDM 13-35 Attachment 5.4 Example Problem, Lined Channel Expansion Design

EXAMPLE PROBLEM

LINED CHANNEL EXPANSION
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FDM 13-35 Attachment 5.5 Typical Outlet Expansion Diagram

OUTLET EXPANSION
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FDM 13-35 Attachment 5.6 Length Requirements for Expanded Pipes

EXPANDED PIPE LENGTH

100% Complete 90% Complete

Expansion Expansion
D1/D2 L/D] L/D]
883 1.5 1.0
.775 4.0 ok
.500 8.0 --*

* NOT REPORTED.

Source: American Concrete Pipe Association, "Culvert Velocity
Reduction With an Outlet Expansion," Concrete Pipe News.
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