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Site Drainage

<> Rain water should be collected and discharged
inde ently of sanitary sewer \smlstems to prevent
ding treatment facilities. Which is a code
requirement in most locations.

=» The basis for design is the size of area drained, type of
Iama surface and rainfall rates based on the geographical

=> The rainfall rates which are avallable from the U.S.
Department of Commerce and Weather Bureau. And also
can be found in your ASPE Data Book under the Storm
Drainage Chapter and in your local plumbing codes.

Site Drainage Formula

Flow Rate = Coefficient of Runoff x Intensity x Area
Q=ACI
where: Q = flow, cubic feet per second
A = area in acres
I = rainfall rate, inches per hour
C = surface runoff factors:




Site Drainage Formula

Flow Rate = Coefficient of Runoff x Intensity x Area

Q=ACI
where: Q = flow, cubic feet per second
A = area in acres
(36,000 sq. ft.)
(36,000 sq. ft. + 43,560 = 0.826 acres)

Site Drainage Formula (cont.)

I = rainfall rate, inches per hour  (4.69")
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Table is taken for the ASPE Data Book

Site Drainage Formula (cont.)

C = surface runoff factors: (0.10, rough grass or
undeveloped ground)
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Table & taken for the ASPE Data Book




Site Drainage Formula (cont)

Flow Rate = Coefficient of Runoff x Intensity x
Area

Q=ACI
Q = 0.826 acres x 0.10 x 4.69 inches
Q= 0.387 cfs

Use: 4" PNC-DWV or 6" CI

Components of Site Drainage

Drainage Headwall Detail
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Catch Basin/Inlet

Catch Basin/Inlet
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Questions on Site
Drainage?




Roof Drainage

History of Roof Drainage

= With the advent of flat roofs came Roof Drains with
interior piping systems.

History of Roof Drainage (cont)

< In the Early 1990's A Roof Collapse at a Department
Store led to a Study of Roof Drain Flow Rates at Univ, of
Minnesota . The report showed the problem was causad
by the restriction of flow at the roof drain strainer.

= Insulation was added to horizontal drains to prevent
condensation from dripping on ceilings.
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History of Roof Drainage (cont)

= 1961-63 PD] Conducted a study on Roof Drains.

= In 1964 ANSI ASME standard was created to establish
standards on Roof Drains.

< Sizing charts based on square foot areas were
developed for model codes based on rainfall weather
data.

= Late 1980s Roof collapses caused Model Codes to
adopt Overflow Drains language, but it was vague.

> Code language [s still being updated on Overflow
Drains.

History of Roof Drainage (cont)

= Strainers were added to roof Drains to prevent blockages
in the drain by leaves and debris.

EAd

ANSI/ASME Roof Drain Standard




Components of Roof Drains

This Figure is taken from the ASPE Data Book

Expansion Joints or
Horizontal Offsets

Figure 27: Typical Expaation Jolut br
Horkrgnlal Offsel.

Figure taken from ASPE Data Book

Roof Drain Detail
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(Metal deck with light waight concrate, insulation and
buill-up roofing.)




Roof Drain Detail
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{Melal deck with light weight concret, insulation,
buiit-up roofing and wood blocking for support)

Roof Drain Support
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(A suggested way to support a roof drain when installed ina
buit-up reof with metal deck on steel framing.)

Controlled-Flow Drain

A Controlled-Flow Roof Drain has several
components, The components are there
to help control the amount of water that
will enter the drainage system.

Advantage; the drainage piping can ba
siced smaller which is a cost and space
Sa‘dﬂﬂ!.

i the roof has to be
designed to hold a lot of water until it
drains into the roof drain. Structural
Engineers don't like to leave water on a
roof, that is the worst thing ta do.




Siphonic Roof Drain

Roof Drainage
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Secondary Roof Drain Methods

< Model Codes, Local Codes and Local Officlal vary on
minimum requirements for secondary roof drainage (also
referred to as overflow roof drains) plping and disposal
point.

< Always check with the authorities having jurisdiction to
determine Roof Drain/Overflow Drain piping requirements.

10



Secondary Roof Drainage
(Overflow Drainage)

Secondary Roof Drainage
(Overflow Drainage)
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Secondary Roof Drainage
(Overflow Drainage)
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Secondary Roof Drainage
(Overflow Drainage By Scupper)

Table taken from ASPE

Data Book Vol. 2 Chapter 4

Secondary Roof Drainage
(Overflow Drainage By Scupper)
o Parapet
/-\./ Roof Drain 4 Sidewall Scupper
|—-an_...
2nd Outside Wall
"
| Ground { MH.

-

Secondary Roof Drainage
(Overflow Drainage by Supper Collection Box)
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Calculation of Sidewalls

Related to Roof Drain

These figures were taken from Y

an lder ASPE Data Book. It is

;dpagnd::muom - é'ﬁ-—& ‘@

figure sidewall area (rain water g
hitting the side of a building). 5

Thesa figures have been

removed from the ASPE Data e

Scupper Drain

Selecting and Sizing Roof Drains

1. Calculate the total roof area.

2. Determine the maximum hourly rainfall In inches. See Table
2.1. (This figure can be acquired from your local weather
bureau, ASPE Data Book and the local code authority).

3. Select leader size.

4, From Table 1106.6, determine the number of square feet
that can be drained by one roof leader at the local maximum
rainfall rate.

5. Divide the total roof area by the area that ane leader will
handle, The above result is the numbeér of roof dralns
required for the building.
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Selecting and Sizing Roof Drains

6. Aner the number so roof drains requires has been
determined then itis a idea to give this Information to
the Architect 5o he can fay out the drains to accommodate

his roofslups, pmksam vallevs and Inmﬁon uidmess

7. N'her I:lle Archltlm haslaiﬁout thnsthen the Plurnbing
Engineer/Designer and start to figure out the accurate
square footage per drain and design the piping system
thLn the bullding.

Rain Fall Rate Table
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Table is taken for the ASPE Data Book

Selecting Size of Roof Drains
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Tabie is taken for the 2000 Intemational Plumbing Code




Sizing Roof Drains Leaders
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Table is taken for the 2000 International Plumbing Code

Converting Roof Square
Footage Loads to GPM

= Use the following formula to determine GPM.
GPM = .0104xRx A
GPM = Gafions per minute
R = Rainfall intensity — Inches/hour
A = Roof Area — square fest
0104 conversion factor Is the GPM/sq. ft. for one (1)
inchfhr. rainfall

Converting Roof Square
Footage Loads to GPM

2  Use the following to determing GPM,
GPM = 0104xRxA
R = Rainfall intensity — Inches/hour (4.69 Inches)
A = Roof Area — square feet (4132 sq. ft.)

GPM = .0104 x 4.69 x 4132
GPM = 201.5

15




Combined Storm and
Sanitary Sewer Systems

Recommended methods of converting sanitary fixture unit loads to
equivalent square feet of the drained area is as follows.

1. When the total fcture unit load is 256 FU of less, use
1,000 sguare feet as a minimum,

2. When the total fiture unit load Is greater 256 FU
multiply the fixture units by 3.9 square feet to convert o
equivalent drained arca.

3. For continuous of intermittent flow, multiply each GPM of
fiow by 24 square feet to convert to equivalent drained
area,

{The above conversion ruies are based on 4° per hour rainfall. Multiply by
the correct factor for other rainfall rates)

Find The Factor For Other
Rainfall Rates

How to find the square foot factor of ather rain fall rates,

For 6" rainfall rate:
6" rainfall rate x 3.9 sq. ft. + 4" rainfall rate = 5.85 sq. ft.

For 8" rainfall rate:
8~ rainfall rate x 3.9 sq. ft. ~ 4” rainfall rate = 7.80 sq. ft.

Reference Material To Consider

ASPE Data Book — Volume 2, Chapter 4, Storm Drainage
Systems .

2000 International Plumbing Code

Atianta Chapter of ASPE (For the bullding design)

J.R. Smith

Zum Industries
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Questions?
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