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Please visit our website for a
comprehensive catalogue of:

technical manuals
research papers and

case studies.

Technical Hotline | 1300 667 617
Website| cmaa.com.au




CMAA MEMBERS CMAWA

SPONSORING MEMBERS

adbrivAsonry “australmasonry’

working together
Adbri Masonary Austral Masonry
adbrimasonry.com.au australmasonry.com.au

STATE MEMBERS
3% BRIKMAKERS ' N A ONRY

MAKERS OF FINE BLOCKS & PAVERS
INSPIRING INNOVATION
Brikmakers Boral Masonry National Masonry
brikmakers.com boral.com.au nationalmasonry.com

GENERAL MEMBERS
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Building URBANSTONE
Quality First COWRA CONCHETE ) Products
Baines Masonry Cowra Concrete Products Island BlOC and Paving BCP Buliding Products Urban Stone
bainesmasonry.com.au cowraconcreteproducts.com.au islandblock.com.au bepbuildingproducts.com.au urbanstonecentral.com.au

ASSOCIATES

D
LANXESS — [, GUARDIT

SOLUTIONS

Lanxess Bliss & Reels Cathay Industries GuardIT Solutions SafeTec Solutions
laxness.com.au blissandreels.com.au cathayindustries.com.au Guarditsolutions.com.au safetecsolutions.com.au
T )
O=BASF | Chemetall £ 0 FMI& .
We create chemistry expect more® - EAE"C'HAIEEM e 4
BASF / Chemetall BlockAid Columbia Concrete Block Machine
chemtall.com.au blockaid.com.au columbiamachine.com.au
INTERNATIONAL

Trusted Since 1904

Besser
besser.com.au
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CMAAr

A permeable pavement system is a pavement that allows water to infiltrate the
surface, where it is stored in the base course.

Trafficked permeable pavements
include:
# Open-graded (Porous) Asphalt

# No-fines (Pervious) Concrete

#» Permeable Interlocking Concrete
Pavers




DESIGNPAVE/PERMPAVE SOFTWARE CMAA’

CMAA’s DesignPave can be used for DeS|gn’
designing a residential or industrial Pave’
pavement from scratch, or analyse the

design of your industrial pavement. Wpee

File  Navigation Help

Designers are able to use the program to: e CMAA?

# Assess structural and traffic loads to
determine the required capacity of
the pavement;

Perm f

DESIGNED TO LAST GO WITH THE FLOW

A \N

Design thickness of each layer; and

Link with hydrological design

A \N

DesignPave is available free to download on CMAA’s website:
http://cmaa.com.au/engineering-pavement-software



http://cmaa.com.au/engineering-pavement-software

DESIGNPAVE/PERMPAVE SOFTWARE CMAA’

o A

C——

# Water harvesting I%
# Water quality improvement \
s

&

PermPave is used for the hydrological
design of your permeable pavement. It
contains the following design features:

# Runoff control g%
ZAN



CMAAr

PermPave has access to both ARR 97 and ARR 2016 data. ARR IFD data was revised in
December 2016 to include:

1. Up to 30 years more data available which will make more reliable estimates

2. Data available from other water agencies in Australia which improves the spatial coverage
of data

Improved statistical methods for analysis of rainfall data

4. Possible impacts of climate change

w

Ay,

Australian Rainfall & Runoff




FLOOD CONTROL CMAAZ

RUNOFF CONTROL

Users can input a location specific Intensity — Frequency — Duration (IFD) relationships to
determine design storm events. A hydrograph is generated using 10 storm temporal patterns,
where users can choose a storm temporal pattern. Hydraulic design results are generated once a

temporal pattern is chosen.

t# Permpave v2.0 — * ie Permpave v2.0 4
File Navigation Help . .
5 RUNOFF CONTROL: RESULTS
RUNOFF CONTROL: DESIGN
- Runoff design: Infiliration onl! ; Minimum &
L Y Peak inflow Pemkﬂsibﬁ!le depth of Peak outflow
- runoff {L/s) peak outfiow basecourse (Lfs)
- - — Hydrograph —— Discharge(permissible) L/s) {mm)
e . e w
STEP 1: Select location Location |SYDNEY '
N - 284 0.85 200 0
@® Capital cities -
258 078 200 0
Selected other cities I 07 200 0
O User specific location ) 278 0 200 o
~ = 247 0.74 200 o
. STEP 2: Enter outlet flow and rainfall data 3 o7 067 200 y
Selectlocation on the map = M
< >
Change AEP or stomn duration The grid view above show all the possible hydraulic design results in relation to the
AEP o temporal distribution of rainfall for the selected city.
. . Please click one of the results that you want to consider for your permeable
Design for PERMISSIBLE FrmaTERT - 0 1000 2000 3000 4000 5000 pavement design and click OK below
Peak outflow 500 1500 2500 3500 4500 5500
OR Preburst evert  Thour oo Time (5) M Consider Median Peak Inflow runoff value
R [ Mo Pre-burst
 Exporthydrograph to excel
) Entertarget peak outflow ¢  (® Obtain rainfall intensity from program ] A L e e
Us Average burst tensty [91.0_| Existing input data: - - -
Average pre-burst intensi 4 i
(® Entertarget unoff coefficient LE sty A o Peak inflow runoff l:l L/s
nfiltration rate (kh) |SE-07 | m/s Permissible peak outflow l:l L/s

() Enter rainfall intensity manually
Storage base area m2 Minimum depth of l:l T

If your location is in the same region {zone)
as a city on the map, you may enter local Void rafio basecourse
Peak outflow Lis

Total area (CIA) m2

Erter average
rairfall intensity mm/hr




WATER QUALITY CMAAZ

Y
ASSOCIATION OF AUSTRALIA

REMOVAL OF TSS AND ANY OTHER POLLUTANTS

Users can input pollutant concentration, reduction coefficient and reduction target value
Reduction coefficient can be software default value or generated using Hydrological effectiveness

curve

“:s Permpave v2.0 = X s

e Permpave v2.0

i=e Permpave v2.0

WATER QUALITY IMPROVEMENT: RESULTS

WATER QUALITY IMPROVEMENT: DESIGN { Suspended Solids
1.04
E 08{ / -
E 0.64 / —— Runoff volume treated —— Phosphorus Outflow -0.5 Lis
Estimated stormwater quality improvement = / ~— % of Runoff treated — Mitrogen -
2 044 —— Suspended solids Base course volume m3
Select location on the map B 0.24 Base course depth [590
Average annual rainfall mm/yr Y 100+ r14000 T g mm
0 p p s - e g o0 12000 & Pipe diameter mm
. 5 L0000 =
Annual rainfall value can be adjusted f the location is - MARY B 604 ;000 =
i i i = o]
near the city and has similar rainfall patiems +Mean Annual Runoff Volume (%MARV) E 4l Leo00 3 Average annual runoff [13750 | kLfyr
9 0¥ zedingconstants A: [ 1 | B: [ 065 |C [ 55 | s 204 _% 3 Percentage of runcff treated IEI %
Paved area m2 TEdt | # I =
0 0 Average annual runofftreated | 13062 | kLjyr
Contributing area m2 °
Base course storage void ratio % The graph is a rep e e s e
Infiltation rate 000125 Us coefficient as a function of storage (as % MARV). Storage volume (m3)
reduction coefficient = A-B*exp(-%MARV/C)
By default each coefiicientis a Ratio of Mass loads Water Quality
Input appropriate water quality data and targets (I:E;:;:ul_ated by g‘IUSIC model against Hydrological Suspended Solids Phosphorus Nitrogen
ctiveness Curve.
Pollutant type . Meanconc (mg/L)  Reduction coefficient Reduction target (%) T ey @ e e C s Avg. annual runoff pollutant load (kgfyr) 3712
£ Suspended Solids | 60 L OR l%! % a2 Avg. annual pollutant load reduction (%)
Total Phosphorus 27 06 OR Calculate 45
: — e Avg. annual runoff outflow pollutant load (kg/fyr, 1155 15.96 237
4 Total Nitrogen 04 06 OR  Calculate 40 Reduction coefficient l:l g P (kglyr) -
Previous [Save | Cokuate CoNet [ Cose ]




WATER STORAGE CMAAZ

STORAGE OF WATER FOR RE-USE

Users can input rainfall data, water storage requirement and daily constant water demand
PermPave will determine the thickness of base required to achieve water storage or water
demand requirements

e Permpave v2.0

File  Mavigation Help

i:» Permpave v2.0 X

WATER HARVET: DESIGN

WATER HARVET: RESULTS
Select location on the map Average annual runoff kL/yr
ENE Average annual demand kLfyr
Average annual rainfall |550 mm/yr
— Annual water supplied ~—— % Demand supplied ] 100% Supply solution
Annual rainfall value can be adjusted ifthe location is 350+ — 100 Base couse depth mm
near the city and has similar rainfall patterns _ Pl A
= 300{ / E Minimum storage kL
Existing input data = 250{/ S )
2 200 L0 2 [] Suggested solution
= ]
Paved area m2 g 150 a1 5 Base couse depth mm
Contributing area m2 5 1004 B Minimum storage  [396 | kL
Base course storage void ratio % = 20 T .
501 % of demand supplied o
0 0
Enter average daily demand 0288889 888828888 % Runoffharvested |51.28 | %
FFFFF NNNNNMDOOM
i e Liday Storage volume (m3) [ Minimum storage volume solution
Minimum storage volume E kL % of demand supplied %
(based on minimum base depth) 1551
% Runoff harvested . %

 Previous osae [ Coleuate | Next | Closs



DESIGNPAVE/PERMPAVE SOFTWARE CMAAZ

Y
ASSOCIATION OF AUSTRALIA

. . r# Permpave v2.0 X
# PermPave exists as a separate design
.. Comparnison of projects
methOdOIOgy to the Orlglnal Parameters Mechanistic design Permpave v2.0
structural design option in Estimated ESA 1000000 =
. Subgrade CBR (%) 20 20
DeS|gn Pave Paver Thickness a0 80
Bedding Sand Thickness 20 20
DesignPave project client deiails.:
# When designing permeable NA
pavements, both the hydrological Base Course Thickness
and StrU CtU ral reqUirement Of the The DesignPave base course design height is higher than Permpave height

pavement need to be satisfied. [News |

Eile  Navigation Help

DESIGN
- ESA
10000 100000 1000000 10000000
0
Use this page to calculate the appropriate design thickness for the pavement. Hover over boxes for
reference values
Thickness Modulus  Poisson's 100
(mm) (MPa) ratio Please click "Design/ =y
Redesign" to calculate the E
a0 4200 0.30 required base course E
1 thickness. For a redesign, % 200
T ]
= T Ea o L i 20 200 035 please editthe surface layer i) 1 |
=B — R thickness, modulus and E _‘—H_\__L 285
Design Poisson ratio and then click o 300 =
thickness "Design/Redesign" button. £ 1]
BASE COURSE 295 350 035 b L
c =
w ‘--‘_\_1_‘_
[ub]
xi =
SUBGRADE 20 040 500 — — Design curve (Constant CBR) N
1414 of 1414 simulations O Design thickness |
600 | N




WHY PERMPAVE? CMAAZ

# The only structural and
hydrological design software
for the Australian climate

Based on data from the
Australian Bureau of
Meteorology

A\

Advances Australia’s
permeable paving technology
to be in step with the rest of
the world

A\

Culmination of 40 years of
hydrological and pavement
engineering knowledge

A\
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Loading requirements 9.‘

INSY,

Water demand ‘



RESIDENTIAL VS COMMERCIAL CMAA’

LOADING REQUIREMENTS

RESIDENTIAL COMMERCIAL

Driveways Carparks
Domestic parking Local access roads
Footpaths Public footpaths
Design: Design:
Low volume (max 10 vehicles/day) High volume (max 200-500 vehicles/day)

Light vehicular traffic Mixed vehicular traffic



RESIDENTIAL VS COMMERCIAL

EXAMPLE — RESIDENTIAL DRIVEWAY

A \N A \N

A \N

Reduce water pooling
Reduce excessive water runoff

Allowed water to filter through the driveway
surface and run into the natural water table at the

lowest point of the property.

; - 50 mm permeable paver
Syt T 25 mm bedding layer
BASE COURSE - 100 mm NFC basecourse layer
SUBGRADE

/

’

Light vehicle passes (<10/day)

Pedestrian



RESIDENTIAL VS COMMERCIAL

EXAMPLE — COMMERCIAL BUS STATION

# Reduce stormwater pits for improved pedestrian
accessibility

A \N

Provide existing tree protection and sustainability
via recharge of local aquifer

A \N

Maintained natural drainage patterns and low
capacity of existing old drainage

- 80 mm permeable paver
Sl LT = 25 mm bedding layer

BASE COURSE ~ 150 mm recycled concrete
basecourse layer

SUBGRADE

Mixed vehicle passes

A\N

Pedestrian (20,000/hour)

A \N



RESIDENTIAL VS COMMERCIAL

WATER DEMAND

What is the purpose of your
permeable pavement?

Flood control Water harvesting



PROXIMITY TO STRUCTURES/FOOTINGS CMAA’

MINIMUM 3 1/8 IN. (80 MM) THICK CONCRETE
PAVERS WITH JOINTING STONE

JOINTING STONE TYPICAL ASTM NO. 8, 89, OR 9
TYPICAL NO. 2 STONE SUBBASE, THICKNESS VARIES
TYPICAL NO. 57 STONE BASE 8 IN. (200 MM) THICK
BEDDING LAYER 2 IN. (50 MM) THICK

CONCRETE CURB/SEPARATOR

SAW CUT

VIBRATE CONCRETE WELL UNDER EXISTING
PAVEMENT TO REMOVE TRAPPED AIR

/— EXISTING CONCRETE PAVEMENT

I . 7 - - 7 S e i it s
£ 3 £ y i'v‘}‘iupl .' '_ o I 4 “ V? -_'.' - -P_ Ip i
l‘ .I_‘-I "7- . ‘ -..R .-'."; = Aa_ . . o _1,_|(.'J
PR z| £
.= h" 5 =
-
- - ) I:lv b : o S s o _'.f
NAR NS« v BNl =NETE=N
= lI=EESNEIRIE] |I=Ih< |-
I=IEI=EIES] lﬁﬂﬁm = lI=I1 EXISTING ROAD BASE
I=EEEESEEEEE
COMPACTED SOIL SUBGRADE APPROXIMATE LIMIT OF EXCAVATION
SLOPED TO DRAIN
NOTES:

1. 2 3/8 IN. (60 MM) THICK PAVERS MAY BE USED IN RESIDENTIAL PEDESTRIAN APPLICATIONS.
2. NO. 2 STONE SUBBASE THICKNESS VARIES WITH DESIGN. NO. 3 OR NO. 4 STONE IS ACCEPTABLE.
CONSULT ICPI PERMEABLE INTERLOCKING CONCRETE PAVEMENT MANUAL OR ASCE 6818.

Pavement transition to concrete (ICPI, 2021)



PROXIMITY TO STRUCTURES/FOOTINGS CMAA’

MINIMUM 3 1/8 IN. (80 MM) THICK CONCRETE
PAVERS WITH JOINTING STONE

JOINTING STONE TYPICAL ASTM NO. 8, 89, OR 9
TYPICAL NO. 2 STONE SUBBASE, THICKNESS VARIES
TYPICAL NO. 57 STONE BASE 8 IN. (200 MM) THICK

BEDDING LAYER 2 IN. (50 MM) THICK
CONCRETE CURB/SEPARATOR

ASPHALT PATCH MINIMUM 24 IN. (0.6 M) WIDE
f EXISTING ASPHALT

SAW CUT
/_ PAVEMENT

1
e F T F T F SR T Eee
[3 3 '.‘?.' 11
0 _—\m
. - x
-u B >
el v'h i 1 F
| = EE ENELEN S
e R |||_ZMﬁ_IIEIE == N=INSIE
N =TT 15 SN EXISTING ROAD
— || === = Pensstigestin] | —| | |- APPROXIMATE LIMIT S
IEEEEEEEEEIEDS OF EXCAVATION
COMPACTED SOIL SUBGRADE
SLOPED TO DRAIN
NOTES:

1. 23/8 IN. (60 MM) THICK PAVERS MAY BE USED IN RESIDENTIAL PEDESTRIAN APPLICATIONS.

2. NO. 2 STONE SUBBASE THICKNESS VARIES WITH DESIGN. NO. 3 OR NO. 4 STONE IS ACCEPTABLE.
CONSULT ICPI PERMEABLE INTERLOCKING CONCRETE PAVEMENT MANUAL OR ASCE 68 18.

Pavement transition to asphalt (ICPI, 2021)



PROXIMITY TO STRUCTURES/FOOTINGS

PERMEAELE PAVERS

TYP.NO. 8,89, 0R 9
AGGREGATE IN OPENINGS

BEDDING COURSE 2 IN. (50 MM)
THICK (TYP. NO. 8 AGGREGATE)

4 IN. (100 MM) THICK NO. 57
STONE OPEN-GRADED BASE

' BUILDING WALL
. : f

SURFACE WATER FLOWS
THRU BETWEEN PAVERS

- CUT IMPERMEABLE
1~ [INER FLUSH WITH
TOP OF PAVERS

SLOPE 1% AWAY FROM
BUILDING FOR 10 FT. (3 M)

NO. 2 STONE SUBBASE

BOTTOM OF BUILDING FOUNDATION

NOTE:
1. SELECT GEOTEXTILE PER AASHTO M 288.

=TI "'—_'—T'T 'é'—'m—m—m—w

||E% i Iﬁlllﬁmﬁl ”jﬁTﬁl‘%‘{E I RN

Tl Tl I R
MIN. 6 IN. (150 MM) THICK %m%mgll HlllmlllmHl'-I o 35 7

- '//— OPTIONAL DRAINAGE
BOARD

: 30 MIL THICK PVC
= GEOMEMBRANE T/W
8 0Z. NONWOVEN
PROTECTIVE
GEOTEXTILE

/— BUILDING FOQTING

OPTIONAL DRAINAGE 111 R L
GEOTEXTILE ON SIS D I_I_E_ sl et e T el
SUBGRADE PER DESIGN |:”| ”I I” = ,||||, |||||||”|-_b.-' P I R A
R | | pIsTANCE TO SuIT LocAL
EXTEND IMPERMEABLE LINER TO I GROUND CONDITIONS

PICP adjacent to building structure (ICPI, 2021)



COMMERCIAL CARPARKS CM}..A.A’

Many carparks experience ponding due to pavement settlement and rutting,
which can cause accessibility issues after a rainfall event.

e PE——— - NG L
Lgo- A




COMMERCIAL CARPARKS

It is not uncommon for PICPs to be used only in parking bays. Properly designed
carparks can meet pollution reduction targets and peak flow volume targets.

Car Parking Along Kerrabee Ave North Haven Football Club



COMMERCIAL CARPARKS CM.,AA’




CASE STUDY — COMMERCIAL CARPARK

QUINNS BEACH CARPARK PROJECT CONCEPT

40 metiv R TR ——

mRS ST

HEBRREARSS

- re

City of Wanneroo



CASE STUDY — COMMERCIAL CARPARK

QUINNS BEACH CARPARK PROJECT CONCEPT

el Llxcon

i T T

City of Wanneroo



CASE STUDY — COMMERCIAL CARPARK CMAAZ

CONCRETE MASONRY
ASSOCIATION OF AUSTRALIA

QUINNS BEACH CARPARK ANALYSIS

OPTION 1 (COUNCIL SUGGESTED) 9PT|0N 2
Entire carpark Parking bays only

5mm BEDDING AGG. PERMEABLE BLOCK PAVERS

50mm Thick

a0
1

5mm BEDDING AGG.

mm Thick
1 ]
PERMEABLE BLOCK PAVERS

280

FILTER FABRIC

150

FIGURE 1: PERMEABLE PAVEMENT DESIGN SECTION
NOT FOR CONSTRUCTION

FILTER FABRIC

380

X
250

BEDDING SAND

20mm Thick
FILTER FABRIC
- - - - - - - - - - - - d

]
. ~
© " " SUB-GRADE . . .~ LT :mmm&nmz: 2
- Min. E=250MPa -
.. ... "MinCBRS% - - - - - ]
FIGURE 1: PERMEABLE PAVEMENT DESIGN SECTION — “—
NOTFOR CONSTRUCTION SUB-GRADE" .~ "~ " .
....... Min. CBR.S%. . . . . . . .

FIGURE 2: PAVEMENT DESIGN SECTION
NOT FOR CONSTRUCTION




&
CASE STUDY — COMMERCIAL CARPARK CMAAY

QUINNS BEACH CARPARK SUMMARY

Option 1 (Entire Carpark) Option 2 (Parking Bays Only)

Water Outflow OL/s OL/s
Water Quality (TSS) 82% Reduction 62% Reduction
Water Storage 210kL 66kL
Aesthetics v v
Maintenance v v
Traffic Load 10,000ESA - GOVERNS 10,000ESA
Urban Heat Island Effect Better Good
Total Cost $90/m? $69/m?




The CMAA delivers the Approved
Installer Program to councils and paver
contractors to ensure pavements are
being designed and installed to current
industry best practice standards

We are launching the first CMAA
Approved Installer Program for 2021!

Where: City of Adelaide
When: 12t August 2021

APPROVED
INSTALLER




CMAAr

REGISTER FOR DESIGNPAVE NOW

Www.cmaa.com.au/engineering-pavement-software



