Part Two, Section 17. Manhole Channel Design

SEWER DESIGN GUIDELINES

17. Manhole Channel Design.
a. General.
1) When referencing the pipe invert elevations on the profile, provide the inverts of all pipes entering
and exiting the manhole.
2) Pipes entering the manhole (in) can be at the same invert elevation if more than one pipeline is
coming in the manhole and the pipelines are the same diameter. If the pipelines are not the same
diameter, see Channel Slope, in this section.
3) Design the pipe exiting the manhole (out) at a lower invert elevation, see Channel Slope, in this
section.
4) Channels for specially designed manholes and structures. When a manhole or structure is not in
accordance with the Standard Details, provide all necessary dimensions, radius, etc., on the
drawings to construct the manhole. Design the channel to conform to Standard Detail S/3.3.
b. Channel Slope.
1) Design the drop or channel slope across the pipe inverts as follows:
a) Minimum drop between pipe inverts on mainline flow (in and out), same size diameter, design
as follows and see requirements under angles between pipe entering manholes, in this section.
(1) For sewer pipelines 12-inch and smaller diameter, provide minimum drop of 0.10 foot.
(2) For sewer pipelines larger than 12-inch and smaller than 36-inch diameter, provide minimum
drop of 0.10 foot or determine hydraulic loss for determine minimum drop across the pipe
inverts.
(3) For sewer pipelines 36-inch and larger diameter, the drop across the pipe invert may have to
be less than the 0.10 foot minimum. Determine hydraulic loss through the manhole and if
greater than the minimum drop, provide drop equal to or greater than the hydraulic loss.
b) Maximum drop between pipe inverts entering and leaving the manhole, same size diameter,
design as follows:
(1) For sewers pipelines 12-inch and smaller, the maximum drop is one (1) foot without
providing a drop connection.
(2) For sewer pipelines larger than 12-inch, determine the hydraulic loss through the manhole and
provide drop equal to or greater than the hydraulic loss. If design requires larger drop than
calculated, a drop connection may be required.
c) Angles between pipes entering manholes.
(1) Consider the hydraulic losses created by sharp angles of pipes entering and leaving the
manholes.
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(a) Provide an angle of ninety (90) degrees or greater between the pipes entering and leaving
the manhole.
(b) For 12-inch and smaller sewer pipelines, when the angle of the pipes entering and leaving
the manhole is between ninety (90) degrees to one hundred twelve and one half (112.5)
degrees, see Table 16 and Sketch “U” for minimum drop.

TABLE "16"
Angles Between Pipes 12-inch and Smaller Entering Manholes and Minimum Drop Across Channel Inverts
Angle, see
Angle Between
Minimum Drop
Minimum Drop Across Channel
Sketch “U”
Pipes Entering
Across Channel
Inverts with Increased Radius of
Manhole
Inverts
Channel/Diameter of Manhole
"A"
90 to 112.5
0.24 feet
Or
0.16 feet and
Increase channel radius to 3.0 feet
and 6'-0" diameter manhole
"B"
112.5 to 135
0.16 feet
Or
Increase channel radius to 3.0 feet
and 6'-0" diameter manhole.

for channel requirements
See Angle "B", Table 16
for channel requirements
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5°
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2

Sewer Pipeline
entering manhole

.5

°
90
°

Sewer Pipeline
leaving manhole

SKETCH "U"
Angles Between Pipes 12" and Smaller Entering Manholes

d) Different pipe diameter entering and exiting the manhole, design invert elevations as follows:
(1) For sewer pipelines 12-inch and smaller, design the pipe invert elevations matching either the
5/6 flow depth of the different pipe diameters or the pipe crowns of the inlet and outlet pipes.
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(a) Matching the 5/6 flow depth may result in the crown of the larger pipe being slightly higher
than the crown of the smaller pipe. In this case, adjust the larger pipe so that its crown
matches that of the smaller pipe.
(b) The invert of the outlet pipe shall be lower than the invert of the inlet pipe.
Example A:
6-inch SHC is entering the manhole at an invert elevation of 100.00 and an 8-inch Sewer
Pipeline is exiting the manhole. First, determine the 5/6 flow of each pipe.
5/6 of 6" SHC = 0.42'

5/6 of 8" S = 0.56'

Then subtract 5/6 flows (0.42 from 0.56).

The difference in flows or inverts would be 0.14', which will make the invert of the 8" sewer
leaving the manhole at an elevation of 99.86.
In this case, the inside top of the 6-inch SHC entering the manhole will be at an elevation of
100.50 and the inside top of 8-inch Sewer Pipeline exiting the manhole will be at an elevation
of 100.53. In this case match the crowns elevations of the 6-inch SHC entering the manhole
and the 8-inch Sewer Pipeline is exiting the manhole.
Matching crowns the difference in inverts will be 0.17', which will make the invert of the 8"
sewer leaving the manhole at an elevation of 99.83, see Sketch "V".

Invert Elevation 100.00

Invert Elevation 99.83
8"S

6"SHC (in)

SKETCH "V"
Manhole Channel Design
Matching Crown Elevations

(2) Exception to matching the 5/6 flow depths or matching the crowns.
(a) When one of the incoming pipelines is opposite (135 to 180 as shown on Sketch "W") the
other incoming (in) pipeline, see Sketch "W". In this condition, the invert of the smaller
incoming pipeline must be set at a higher elevation than the invert of the larger pipe to
avoid flow from the large pipe from entering the smaller pipe. This is accomplished by
either: matching the crowns of the two pipes, then raising the invert of the smaller pipe by
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0.20 feet, or matching the 5/6 flow levels, then raising the invert of the smaller pipe by 0.20
feet. The method resulting in the higher invert elevation for the smaller pipe is to be used.
8" Sewer (OUT)
Pipe "A"
Invert Elevation 99.76
Invert Elevation 99.86

Invert Elevation 100.23

8" Sewer (IN)
Pipe "B"

NOTE:
Design pipe "C" invert
elevation at matching
matching crown elevations
plus 0.20' higher
than pipe "B" invert
elevation.

6" SHC (IN)
Pipe "C"

13
18 5°
0°

SKETCH "W"

Range for pipe "C"
0° to 45°±
for exception

6"
Pi SH
pe C
"C (IN
" )

Manhole Channel Design
Matching Crown Elevations, Exception

(3) For sewer pipelines larger than 12-inch diameter and up to 27-inch diameter, design the pipe
invert elevations by matching the crowns of the different diameter pipes. Determine
hydraulic losses to verify the design.
(4) For sewer pipelines larger than 27-inch, design the pipe invert elevations by matching the
crowns of the different diameter pipes. For sewer pipelines larger than 27-inch diameter,
with 12-inch and smaller laterals entering the manhole, design the laterals by matching the
invert to or above the crown of the larger pipe to prevent flow from the larger pipe entering
the smaller pipe. Determine hydraulic losses to verify the design.
e) When the drop across the inverts (in and out) is greater than one (1) foot, adjust the inverts to
suit the maximum one (1) foot drop or design the manhole with a drop manhole connection, see
requirements under Part Two, Section 16 (Manhole Drop Connections).
f) Evaluate drops across pipe inverts larger than 0.1 foot for hydrogen sulfide generation, see Part
Two, Section 28 (Hydrogen Sulfide (H2S) Control) and Part Two, Section 16 (Manhole Drop
Connections).
c. Radius of the Channel.
1) For sewer pipelines smaller than 12-inch diameter, provide a minimum radius of the centerline of
the channel of one-half (1/2) the inside diameter (ID) of the manhole, see Sketch “X”.
2) For sewer pipelines 12-inch and larger, provide a minimum radius of the outer channel wall of
one-half (1/2) the inside diameter (ID) of the manhole, see Sketch "X".
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3) Design the channels to have a uniform curve, with no reverse curves within the manhole.

Design the radius of centerline
channel for pipelines smaller
than 12" as 1/2 ID of
the Manhole.

Sewer pipeline

Design the radius of outer
channel wall for 12" and
larger pipelines as
1/2 ID of the Manhole

Inside diameter (ID)
of the manhole

Sewer pipeline

SKETCH "X"
Mininum Radius of Manhole Channel

Example:
For a 48-inch diameter manhole for 8-inch sewers, minimum centerline channel radius equals two
(2) feet.

d. Width of Channel.
1) The channel width for sewer pipelines having the same diameter enter and exit a manhole is the
same as the pipe inside diameter.
2) The channel width for sewer pipelines having different diameter, is tapered from one pipe size to
the other.
e. Channels for 36-inch and Larger Diameter Sewers.
1) Design manhole channel steps in the channel wall; see Standard Detail S/3.4.
2) Provide safety platform, when the width of the channel is inadequate or unsafe for a worker to
straddle the width of the open channel, the design may require a platform to bridge the channel
for safety and for maintenance of the sewer and/or manhole. Size the grating platform so that it
can be removed through the manhole openings, (frame and cover or hatch).
3) If the design requires flow control devices in the manhole, provide special details showing
dimensions, sizes, etc., to layout the flow control devices in the manhole channel.
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f. Top of Bench Elevation.
1) When both the incoming and outgoing pipes are the same diameter, set the top of bench at same
as the top of pipe.
2) When the incoming and outgoing pipes have different diameters, set the top of bench at the top of
pipe elevation of the highest pipe within the manhole, except when a manhole drop connection is
designed. When a SHC entering the manhole is significantly higher than the mainline sewer, the
bench on the side where the SHC enters may be elevated, and the bench on the opposite side may
match the top of the mainline sewer for more convenient access.
3) If the HGL in the manhole is higher than the top of pipe within the manhole, set the top of the
bench at an elevation of 3-inch above the HGL.
4) If the top of bench needs to be higher than the incoming or outgoing pipes, the top of bench
elevation must be shown at the manhole on the profile.
g. Width and Slope of the Top of the Bench.
1) The bench should provide good footing for a worker and a place where tools and equipment can
be laid and must be provided with adequate slope to drain.
a) Design the top of bench with an eight (8%) percent or 1-inch per foot slope from the wall to the
channel's edge.
b) Design the width of the bench to have a minimum of 12-inch on each side of the channel. If the
width of the bench is not adequate, increase the diameter of the manhole.
c) Where space permits, the sewer can be offset to provide a wider bench on the side of the
manhole that the steps are located on.
d) In cases when the manhole is existing and the design requires the channel to be increased
provide details on the drawings showing design of the modified channel.
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