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Storm Drain
System Theory
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Storm Drain Design
Considerations

10-yr design storm for laterals

25-yr design storm for trunks

For pipe capacity, Q = VA, where V is
velocity by Manning’s equation & A is
area of pipe

Maximum Junction Spacing

~300’ for diameter<48”

~500’ for diameter=48"

Minimum Pipe Diameter = 12”7 (8”
for single laterals of 50’ or less)

Full Flow Minimum Velocity = 3 ft/sec
Match Crowns at Junctions

Compute HGL if velocity >
6 ft/sec or when cover is shallow
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Hydraulic Grade Line

Computing HGL

1.

4.

Calculate friction losses for the most
downstream run of pipe.

Calculate minor losses for the first
junction upstream of outfall.

Add all losses to water surface elevation
at the outfall to get water surface
elevation at the first upstream junction.

Repeat Steps 1-3.

MINOR LOSSES

= @ @

Friction Loss
Entrance/Exit Loss
Bend Loss
Multiple Flow Loss
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Friction LOSS

= 4
He= L[WZS?Q”]

= head loss due to frichon in feet

= lenpth of pipe mmn in fset

= flow m pipe 1n cubie feot por second
~  Mammimg's roughness coefficient

= diamsater of pipe in fegt

whore:
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Entrance/Exit Loss
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whars: H. = lhead loss from junction entrance in foct
Ha = head loss from junction exat m fect
V = flow velocity in pipe in feet per second
2 = gravitational acceleration constant
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Bend LosSsS
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He = Ky Y
28
where: Hr = head loss from change m direction i fest
Ky = head loss coefficient for change in direction, sce below:
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Multiple Flow Loss
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where: Hn = head less from multple flows in feet
K+ = hzad loss coefhicient for change in direction
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Stonm Drain Dresign Calculztions
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Hydraulics Manual Pages 6-4 to 6-8

Section 7



// N
//

-
\§\1 V74

Section 7




- -
L e —

Calculat

Ditch
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ed By
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From
Station

To

Source
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Draitiage

Drainage
Area
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Runoff
Coeff.
(C)
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Storm Drain Design Calculations
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