VICTORIAN
BUILDING
AUTHORITY ROOFING (STORMWATER) PLUMBING

BUILDING CONFIDENCE

Plumbing Practice Note RP-06: Sizing a roof catchment drainage system

This Practice Note specifies the requirements for roof sizing and calculations for a complete roof drainage
system.

The figures and contents below provide guidance for:

e The steps required when sizing a roof catchment drainage system
e Design example of a roof catchment drainage system

e  Typical types of roof catchment installations

e How to calculate roof sizing

0 For guidance on regulatory frameworks, please refer to Practiced Roof Plumbing- RP0O1: Regulatory

Framework.

What are the steps required when sizing a roof catch nent d\ ~nage svstem.r

with ea

@ rmerly known as ARI 20 years

t area per downpipe

The following steps are applicable for dom Us€

1 Determine the Average Exc eQ Probabili

2 Calculate the total roof §¢chm@nt area
3  Select the eaves gu dedlign and the sI
4  Determine the downpipe size Q
5 Determine the maximum catc@

6 Determine the minimum number of downpipes required
7 Determine the catchment area per downpipe

8 Determine the most advantageous downpipe positions
9 Select an overflow provision

10 Apply to the roof catchment drainage system to the building plan
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Design example of a roof catchment drainage system?

The following example is a typical single storey dwelling built in Melbourne CBD with a roof pitch of 23°.

15

10
15

Design example method for sizing a ro.© catchment (Eaves gutters)

Step 1: Determine the Rainfall Intensity for the location and Average Recurrence Interval (ARI) [AEP 5%] for 20 years
and a duration of 5 minutes

As per the requirements of AS/NZS 3500.3 Table E1 the 5min/20-year ARI for Melbourne city is 132 mm/h

Step 2: Calculate roof area from the plan. To calculate the total roof area, refer to AS/NZS 3500.3 Table 3.4.3.2:
Catchment Slope Factor Area Multiplier.

Scenario: The roof dimensions are (15m x 10m) + (5m x 7m) 150m? +35m? = 185m?.

e The roof has a 23° pitch.

e The slope factor (F) = 1.21

e Fxroof planarea=1.21m? x 185m?

e The total roof catchment area= 223.85m?
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(FOR EAVES GUTTERS ONLY)

TABLE 3.4.3.2
CATCHMENT AREA MULTIPLIER {F) FOR VARIOUS ROOF SLOPES

Roof slope Roof slope Roof slope
Multiplier (F) Multiplier (F) Multiplier (F)
degrees degrees degrees
] 1.00 22 1.20 24 1.48
1 1.01 23 1.21 43 1.50
2 1.02 24 1.22 46 1.52
3 1.03 25 1.23 47 1.54
4 1.03 26 1.24 4% L.56
5 1.04 27 1.25 49 1.58
f 1.05 28 | ) 50 L0
i) .06 29 1.28 51 1.62
8 1.o7 30 1.29 52 164
g 1.08 Al 1.3 53 L6
10 1.09 iz 54 1.69
11 1.10 55 LTl
12 1.11 56 1.74
13 1. 57 L77
14 1. 58 1.80
I3 I. 59 1.53
16 1. L] L.B7
17 1. f1 1.90
18 1. 62 1.94
19 k 1.43 63 1.98
20 .1 1.45 fd 2.03
21 1.19 43 1.47 63 2.07

Table 1: Catchment area multipler

Reproduced with permission of Standards Australia Limited. Copyright in SA HB 39:2015 vests in Standards Australia Limited and Standards New

Zealand.

or various roof slopes, referenced from HB 39 Table 3.5.2

Step 3: Select eaves gutters and slope. Refer to the manufacturer’s guidelines for the effective cross-sectional area of

the eaves gutter.

Scenario: The gutter selected has a cross-sectional area of 6125 mm? and will be installed with a slope of 1 in 500

Step 4: Determine downpipe size. To determine the downpipe size, refer to AS/NZS 3500.3 Table 3.5.2.

e Round up the cross-sectional area to 6400mm?, as per Table 3.5.2.

e The minimum size of the downpipes is 100mm x 50mm or 90mm round
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Step 5: Determine the maximum roof catchment area per downpipe
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Graph Interpretation:

A cross-section of gutter = 6125mm?
Average Rainfall Intensity (ARI) = 132 mm/h (20 year/5 mins)
Catchment area per downpipe = 47m?

mooO®>

Litres per second per metre = 2.5 L/s
= Maximum roof area per downpipe is 47m?

Step 6: Determine the minimum number of downpipes

Eaves overflow Average Rainfall Intensity (ARI) = 187mm/h (100 year/5mins)

To determine the minimum number of downpipes required, refer to AS/NZS 3500.3 Table 3.5.4(a)

The minimum number of downpipes is equal to the roof catchment area divided by allowable maximum catchment per

downpipe=

Calculation =224 + 47=4.75
Round up to 5 downpipes
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Step 7: Determine the average catchment per downpipe

Calculation: 224 + 5 = 44m?

Step 8: Divide the roof up evenly to locate downpipe positions

Note: all catchment areas are less than the maximum area per downpipe of 47m?.

HP 15 ® DP5

HP

DP1@
46m?

10 | 45m? ® DP4

44m?2

(g@ ’

% 5 b‘5 HP
OQ 44m?

®DP3 7

Legend
HP = High Point
DP = Downpipe

There are many possibilities for downpipe positions. In some cases, depending on roof shape or building layout extra
downpipes may be needed as it is not always possible to achieve approximately equal catchment areas.

* Valley gutters may be at high points to allow drainage away from internal angles.
* The sub catchment areas may not add up exactly due to rounding off during calculations.
¢ |n this example, as per Step 5, no catchment area should exceed the allowable 47m?2.
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Step 9: Provide an overflow.

Note* If a gutter can overflow into the building, an overflow provision must be installed.

There are different methods that can be used to provide overflow provision.

Overflow measures for eaves need to be sized to allow for a rainfall intensity for an ARI of 100 years for a 5-minute

duration

Example 1

5

Example 2

Example 3

Exampie 4

Ll

Example S

Figure 1: Overflow measures, referencegffroMAS/NZS 3500.
Reproduced with permission of Standards Au. T R yright in AS/4 00.

Strolg d
New Zealand.

To calculate Hy, please refer to ASRNZS 3900.3 Tahle 3.5. Point E

e  Point E provides a L/$tor fhe eaves gutte

Scenario: the eaves gutter has a cross se:@ea of 6125mm? (approximately 2.5 L/s)

Calculation: Divide 2.5 by the length of
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Gutter slope

Table G1, referenced from AS/NZS 3500: Part3, Appendix G

Minimum hfValues

Average inflow per metre of gutter

L/s/m

Level gutter

18

20 22 23

25

Sloping gutter

12

14 16 17

19

Minimum hs mm

Table 2: Average inflow per metre of gutter, referenced from AS/NZS

Reproduced with permission of Standards Australia Limited. Copyright in AS/NZS 3500.3:

New Zealand.

: Part 3: Minimum hf Values

andards Australia Limited and Standards

The performance requirements of the PCA %et by #p rmance solution. Refer to the PCA on
the requirements to develop a performan%@ .

s
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Referenced Technical Documents

e National Construction Code, Volume 3, Plumbing Code of Australia (PCA) 2019: F- Stormwater drainage systems
e AS/NZS 3500.3 Stormwater Drainage
e HB 114 Guidelines for the design of eaves and box gutters

Related Documentation

e Practice Note RP-01: Regulatory Framework for Roof Plumbing
e  Practice Note RP-02: Box Gutters

e  Practice Note RP-03: Eaves Gutters

e  Practice Note RP-04: Downpipes

e  Practice Note RP-05: Flashings

If you have a technical enquiry, please email plumbingt n ce@vba.vic.gov.au or call 1300 815 127.

v

Victorian Building Authority
Goods Shed North

733 Bourke Street %
Docklands VIC 3008 @
www.vba.vic.gov.au §®

e Version 1.0, published 28 June 2021, supersedes Technical Solution Sheets: Roof Plumbing 0.01-0.04

Version History

Copyright

© June 2021 Victorian Building Authority (VBA).

This Practice Note has been prepared and published by the VBA for general educational and information purposes only. This publication must not be
copied, reproduced, published, adapted, or communicated by any person without the VBA’s prior written consent or as permitted by the Copyright Act
1968 (Cth). The VBA makes no warranties or representations whatsoever about the accuracy, reliability, suitability, completeness or authenticity of any
information or material contained in this resource. Any use or reliance on such information is at a person’s own risk. The VBA accepts no liability
whatsoever for any direct, indirect, or consequential loss or damage any person may suffer arising out of or in connection with the access or use of this
resource (including any third-party material included in this resource).
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