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Very SUrprisingly, BET TRUE: ¢ g g I 5
Our GurrentzStormwater. Mahagement, System ori%_ina'ted in"the early$.
Roman_Era-and-has. not~changed-much®for welf over afthousand

ears. Stormwater-pits-and -pipe._network discharging..millions._ of

itres-of fresh-precious. resource inté-our waterways. ¥ §

Due to “;ymodern- techniques” ~of. Urbanisation~.and “ncreaseds
impermeable surface: this-reSeurce also betontes a major_sourceiof
~ contamination-for-our_rivers, oceah.and watérways.
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»Reduce ImpermeableSurfaces and create_Eco- Frlendly, Gteen Roofs 2

for Greener, Cleaner,’Healthier C|t|es {
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Grassed or
retained angular
gravel surface

Fi

Optional geotextile
layer (for gravelled
surfaces)

Gravel / crushed
aggregale bedding
Bodding tons
geognd layer

Existing soll profile or
switable stone base

BodPave®, G-rogr-d and Geotextile specification
details are availlable on request.
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e i
Existing Ground Surface
Mero Drainac ell wrapped

tile u i jerdrain
rarmeal ubr-5oil situations)

FPermeable Compacted Sub-base

50mm Mero Pave

. Impermeable Liner
==& when using as a
Y conveyance channel
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Existing Ground Surface

imim Mero Drainage Cell wrapped

th Geotextile used as underdrain

ol ] Ul -5 atlons)
Permeable Compacted Sub-base
50mm Mero Pave
Impermeable Liner

when using as a
" conveyance channel
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RESIDENTIAL DRIVEWAY - YOKINE
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CARAVAN PARK




CARAVAN PARK - SEASPRAY, DONGRA




CARAVAN PARK - SEASPRAY, DONGRA
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Pervious Concrete
Pavement
A new
road construction
paradigm

Eddy Wajon
Wajon and Associates

| February 2015



Pervious concrete pavement: what is it
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Pervious concrete pavement design

200 mm concrete using mono-graded 6 mm aggregate
15 - 20% voids

250 mm base course using gap-graded 18 mm
and 6 mm aggregate

15 - 50% voids with capacity for design storm

200-500 mm compacted graded sand-or

200 mm sub-base using graded aggregate

| Suitable subgrade

" Graphic courtesy of‘Johh Harrisen . and.TecEco



Pervious concrete pavements:
The Vision

Roads which have less impact on the environment and
the community, and contribute to sustainability

The potential for reduced impacts and increased benefits from pervious
concrete pavements:

 no interruption of natural drainage flow, either vertically (infiltration) or
horizontally (crossflow)

« avoid or reduce the cost of drainage infrastructure

 reduced clearing footprint as a result of reduced drainage
infrastructure

« reduced collisions with native animals and reduced death and serious
Injury to either humans or animals

 purify rainwater / road generated drainage which could be captured for
direct use at low cost

 sequester carbon
 safer because they are drier, brighter and have more traction.



Permecocrete

Uses Eco-cements (15-95% MgO, 85-5% Portland cement)

— contains reactive magnesia
— can contain pozzolans to create greater durability

— .carbonates form fibres and needles which tend to lock together
giving very high strength over time

— reduced permeability and shrinkage

— can use of a wide range of aggregates (including recycled
concrete)

Data courtesy of John Harrison and TecEco



Typical current road design

gutler manhole carriageway curb sidewalk

sewer telephone electricity Qas WETEI"V ¢ vy
main .

,f._,xz.,,.:,-,:b.;:t.,.q;_,,-,w ca btes cables main
| 4 -

s roads often seen as one drrnensronal

« provides route for lots of servrces water sewerage ,

Celecticity .gas; telephonile o) i b P EREREY Lot bs e S

services located separately and apart .
| ff"*-’waterdrscharged to. drarn j Rt AR
. -.black surface generates heat SRR NI
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Potential conceptual urban road design

Conventional Services to either
bitumen or side of the road
concrete footpath  all in same trench
pavement or hole Possible leakage
to street trees
and underground
Pervious concrete Service conduit aquifers
pavement surface using down middle of
recycled aggregates or road in box
man made carbonate culvert

aggregates

i . o i - -Foamed concrete root
Optional direct Optional impermeable redirectors and pavement

aquifer recharge .. layer (concrete or plastic’ protectors " -
liner) to redirect water b &) '
.towards collection drains

Pervious base
and sub base for
collection,
~cleansing and
storage of water

Carbon + Water Capture!

Graphic courtesy of John Harrison'and TecEco} e% e a 43



Potential conceptual rural road design

No lush growth
as a result of
water run-off =
Less road kill &
weed spread

Pervious concrete
pavement surface using
recycled aggregates or .

man made carbonate
aggregates

Pervious base
and sub base for
collection,
cleansing and
- storage of water

A o. / .
' Other services: ‘ pi) | T Phale
‘Optional'direct ' ' Optional impermeable |
No drain required = aquifer recharge Agricultural drains '~ * layer (concrete or
Improved safety. . to collect water . plastic lirier) to
' | redirected to supply redirect water towards

or storage .. “ . collection drains . -

Carbon + Water Capture!

'‘Graphic couttes_y of Jo\hn Harrison and TECECO - . . 4755 R 3 A3



Safety benefits

Permecocrete | Pervious Normal
pavement asphalt asphalt
pavement pavement
Roadside Less or none |Less or none |Lots
drainage
Animal / human/ |Lower Lower High
vehicle trauma
Vehicle No No Yes
Hydroplaning
Traction High High Low
Road visibility High Low Low




Environmental benefits (1)

Permecocrete | Pervious Normal
pavement asphalt asphalt
pavement |pavement
Footprint Lower Lower High
Disturbance of No No Yes
natural hydrology
Tree deaths due to |No No Yes
altered hydrology
Water consumption | Low Lower High
during construction
Water purity High High Low
Replenish aquifers | High High Moderate




Environmental benefits (2)

Permecocrete | Pervious |Normal
pavement asphalt asphalt
pavement | pavement
Carbon dioxide High Zero Zero
sequestration
Energy use during Low Moderate |High
construction
Weed growth on verge | Low Low High
Albedo High Low Low
Noise generation Quieter Quieter Varying
(pores absorb | (pores
sound) absorb

sound)




Economic benefits (1)

Permecocrete | Pervious Normal
pavement aSphaIt aSphalt
pavement |pavement
Construction cost | Lower High High
Clearing Low Lower High
Drainage Low Lower High
Infrastructure
Capture and purify |Yes Yes No
water for sale
Street tree watering | Less Less More
requirements




Economic benefits (2)

Permecocrete | Pervious Normal
pavement asphalt asphalt
pavement |pavement
Hot city syndrome | Alleviated Alleviated |Exacerbated
most
Evaporative cooling | High Moderate |None
Lighting Lower Normal Normal
requirements
Vehicle fuel Higher Normal Normal

efficiency




Other comparisons

Permecocrete pervious pavement

can use recycled materials as long
as they are hard and mono-graded

are more plastic than ordinary
concrete

being carbonates tend to self heal

can be more easily made with non
fossil fuels

are more thixotropic reducing
placement problems

potential to adapt existing asphalting

methods
need to be pressure cleaned
lane markings may be hard to see

potential for pervious shoulders only

Normal asphalt pavement

 becoming more expensive as
petroleum supplies dwindle

e possibly carcinogenic
e can be too plastic

* higher unit embodied energy
than concrete, especially so in
relation to Permecocrete

e pavement and base course are
thinner

Data courtesy of John Harrison and JecEco




Cleaning pervious pavement

Like any other kind of surface, pervious pavements should be cleaned
periodically to remove debris

» City of Portland vacuum sweeps 4 x year with regenerative air sweepers

Ocassionally need more vigorous cleaning

|+ water under pressure combined with suction is the most effective
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Cleaning pervious pavement

YL Parker
Frimokar Australia high pressure jet and s Pavementy, 2
suction cleaning in action R Cleaner ..-

. : t - 4 - g - r .N,- :’.}..~
Typlcal annual malntenance costs of permeable pavmg in Cahfornla A A L
were approxmately AUD 9700/ha (Fletcher et aI (2004)) MR IAN, SALa
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| "P’arking bays
Pringle
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Shared use path
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Eco Cement perVIous pavement 2
Wlndsor Park, Glenorchy City, Tasmama

Photo courtesydﬁ John HarnSon an‘g~TecEco
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Pervious concrete car park
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Pervious concrete road (2)
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(4)

T

. Quality Concrete quarry, Wheatland, Oreg



Pervious concrete road (5)

-

Prmgle Creek Salem Oregon

Photo courtesy of Scott Enckson and Evolunon Pavmg e 5D 14 \ AN
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