for improved walkability

Best practice for surface stormwater
management in public spaces
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Foreword

Everyone is now talking about walkability.
But not everyone knows what they are
talking about.

From the evidence of this important and
very useful report, ACO Australia clearly
does. This is important, because while
planners and urbanists can set down the
right policies and strategies to achieve more
walkable places, towns and cities, we need
engineers to both design and implement
effective solutions on the ground — literally.

Walking, on evidence, makes communities
healthier and indeed we know that

what has been called 'walkable real estate’” —
places and environments which encourage
walking are attractive in the property market
— bring economic benefits for individuals
and neighbourhoods.

However, those aspiring to achieve these
outcomes, and make them into a successful
reality, need those with the skills, tools and
products to deliver them. This report
provides a rich source-book of practical
ways of implementing shared aspirations
for communities to be able to ‘put their
best foot forward’.

It does so with a specific focus on best
practice for improved walkability in a
challenging context that is crucial to
manage and mitigate as Australia’s climate
changes and more extreme weather
events impact our cities: highly drainable
pavements and effective surface
management in public places.

And of course, given the fact that litigation
from accidents on pavements and in public
places — slips, trips and falls — can lead to

-

significant claims and indeed penalties,

what you will find in this report is not

‘nice to have’ design propositions, tools

and products but essential ones, aimed

at improving environments and user experiences
while minimising potential liabilities.

That’s useful — though the aesthetic dimension
is also stressed as vital here, not least because of
the need to attract more people to use public
spaces in our towns and cities.

So while functional considerations and
safety are core, and the report gives great
insights and guidance around practical
factors of success in terms of surfaces,
slots, slip resistance, durability and strength
of materials and infrastructure, the author
never forgets human beings need more
than ever to be persuaded to leave their
cars where possible but also to come into
and use city centres or local high streets
in this era of hybrid and home-working,
where such centres are having to work
harder to ‘earn the commute’ and thus
promote more local spending

and investment.

That means looking good as well as
doing good.

Dr Tim Williams
Head of Cities,
Grimshaw




“Poor drainage specification, or

a lack of specification, opens the
door for the contractor to make
decisions that are not in the best
interest of other stakeholders.
Those decisions will likely be
based on short-term objectives,
for instance, the purchase price of
drains. But with proper planning
and discussion, the designer can
save the asset owner money and
produce a result that is functional,
sustainable, safer for pedestrians
and more aesthetically pleasing.”

John Sordo
Manager — Marketing & Product
Management, ACO Pty Ltd

Cities are increasingly prioritising pedestrian
thoroughfares and foot traffic over roads and
motor vehicles. That’s because walking cities
give rise to a host of benefits — from health

to economic to social — that can significantly
improve urban landscapes and the lives of the
people living in them.

A world-renowned report from global
engineering firm Arup called Cities Alive: >
Towards a Walking World, highlights how %
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the benefits of having walkable public spaces
has put walkability front of mind for decision-
makers and designers in the built environment.

“We know that a walkable city is a better city
and that the more we walk the better the city
in every respect,” reads the report.

“It is the lowest carbon, least polluting,
cheapest and most reliable form of transport,
and is also a great social leveler. Having people
walking through urban spaces makes the
spaces safer for others and, best of all, it makes

people happy.”

A study from the George Washington School

of Business, called Foot traffic ahead: Ranking S
Walkable Urbanism in America’s Largest Metros,
found that areas of greater walkability tended

to have a greater number of people with higher
education levels compared to other areas.

Those areas also boasted a “one-third higher

GDP per capita in high-ranking cities”.



https://www.arup.com/perspectives/publications/research/section/cities-alive-towards-a-walking-world
https://www.arup.com/perspectives/publications/research/section/cities-alive-towards-a-walking-world
https://scholarspace.library.gwu.edu/concern/gw_works/6108vb984
https://scholarspace.library.gwu.edu/concern/gw_works/6108vb984

Unfortunately litigation is an unintended

by-product of walkable cities. Annual bodily

injury claims across Australia can total more

9 : than $400 million.* Liability for slips, trips and
falls can extend from business and property
owners to councils, architects and engineers.**
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Designs that get the walking surface right for
both wet and dry weather include the use of
flat and level pavements comprising grates
and covers that facilitate the safe mobility

of pedestrians. Additionally, these walkable
surfaces and their elements not only physically
interact but can visually interact with the
environment. The best designs offer enormous
benefits to all stakeholders, from councils,
private asset owners to the users themselves.

””J--l:-

In this paper, we provide a guide to the six
most vital considerations when designing
pavements with good surface water

WA a0

management:

. Flat and level surfaces

. Slot criteria

. Slip resistance

. Durability and strength
. Maintenance

. Aesthetics

* Kundan Misra, et. al., “Review of Claims Trends for Liability
Insurance in Australia”

**Indigo Mist Pty Ltd v Palmer [2012] NSWCA 239


https://www.actuaries.asn.au/Library/Events/GIS/2014/GIS2014MisraEtAlLiabilityPaper.pdf
https://www.actuaries.asn.au/Library/Events/GIS/2014/GIS2014MisraEtAlLiabilityPaper.pdf
https://www.actuaries.asn.au/Library/Events/GIS/2014/GIS2014MisraEtAlLiabilityPaper.pdf
https://www.gerardmaloufpartners.com.au/publications/shopping-centre-slip-and-fall-significant-compensation-payout-over-100000/#:~:text=Typically%2C%20the%20average%20slip%20and,economic%20and%20non%2Deconomic%20loss.
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1. Flat surfaces offer F 2

numerous benefits

Can a surface be flat and still
offer effective drainage?

It certainly can, and at the
same time, it also brings
countless advantages to its
users and to those responsible
for its maintenance.
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Poor pavement designs can be hazardous
and ugly.

Constructing a flat surface with effective
drainage can only be achieved when designers
make proper pavement design a core focus
from the very earliest stage. Overlooking or
diminishing this objective results in puddles,
runaway shopping trolleys, slip hazards and
damage to pavements.

“The pavement itself must be considered a
part of the drain,” says John Sordo, Manager
— Marketing & Product Management at ACO.
“To do this, you can have a pavement that is
shaped like a traditional mattress, with lots

of subtle undulations, or you can have a flat
surface with gentle gradients. The latter is
much safer and more convenient for users.”



“Designers, particularly landscape architects
and civil engineers, generally want flat and
level pavements. These pavements also
deteriorate much more slowly and they allow
the area to be used for a variety of purposes
such as outdoor dining, walking, cycling and
other activities.”

There are various options for surface water
management. These include the use of
spoon drains, point drains and linear drains.
At the concept stage, the designer must
make a clear distinction of which option to
use as each option will influence the final
pavement design.

The key features and risks of each drainage
option are outlined overleaf.




Grated trench drains

A trench drain is a continuous line of surface drainage that
removes liquid from impermeable and semi-permeable surfaces.

Modular precast trench drains

Modular factory produced trench drains offer consistent quality
and can be created with advanced shape profiles with a built-in
slope, providing additional benefits and cost savings.

Safety

Superior liquid capture minimises
hazards to pedestrians and vehicles,
reducing the risk of litigation.

Q Pavement longevity
Reduced standing water extends
the service life of the pavement,
especially in harsh environments.

0 Grading

One-way slopes are simple,
easy and quick to construct.

Q Maintenance
Trench drains enable easy
access for maintenance and
the increased flow velocity
reduces the amount of
sediment build-up and
maintenance time.

Q Pipe cost savings

Q Initial costs

Minimal underground pipework
is required with reduced
excavation and site costs.

The product cost may seem
high, but is offset by lower
pipework and installation costs.

Cast-in-situ trench drains

A cast-in-situ drain is created on-site during a concrete pour. It
has some similarities with modular trench drains except for the
following disadvantages:

6 Deterioration of concrete surfaces especially in harsh
environments, which results in lower performing hydraulics and
difficult to clean surfaces.

e Wider grates are more expensive, particularly in high load
class applications.

e Site work involving excavation and the construction of
formwork with a slope of “V” profile can be costly. Tees and
corners are difficult and time consuming to create.

e Quality can be inconsistent and vary greatly depending
upon the contractor. It is difficult to achieve a level frame with
adequate concrete support for the grate.

Narrow grates

Narrow grates are significantly
cheaper, particularly in high
load class applications.

Hydraulics

Narrow systems with built-
in slopes create increased
velocity, resulting in
drainage efficiency and
lower material costs.

Improved aesthetics
Grate used as a border or
feature in the pavement.

Pedestrian safe
Level pavements.

Environment and
health

Standing water attracts
insects and bacteria.
Suitable drainage enables
the collection of rainwater
for reuse and the collection
of liquids for treatment.




Alternative to grated trench drains

Point drainage

Point drainage consists of a series of grated pits
located at strategic places in the pavement.
Precise grading is needed for efficient drainage.

Spoon drain

A spoon drain is a formed swale in the
pavement, often leading to a grated pit.

° Pavement longevity

The undulating pavement surface deteriorates
prematurely, especially in harsh environments,

reducing the service life of the drain.

Frequent maintenance
Pipes are easily blocked by the build-up of
debris requiring frequent maintenance.

Poor quality
Inconsistent pavement finish results in
settlement, which leads to ponding.

Undulating pavement

consuming to design and construct.
Costly pipework

and site work required.
Product costs

O © 6 © ©

Initial costs appear to be low, but is offset by

higher pipework and installation costs.

Complex four-way slopes are difficult and time

Extensive underground pipework, excavation

Inconvenient ponding

Cannot be walked on, even with a small
amount of liquid. Potential trip hazard.
Inefficient drainage

Shallow, inconsistent and irregular surface
areas result in reduced hydraulic performance.

Q Maintenance

Requires frequent cleaning as the spoon drain
easily accumulates debris.

Low cost

Quick to create with no product costs.

Do nothing

)
[ >)
)
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Property damage

Increased risk of property damage due to flooding and
water ingress.

Legal ramifications

Risk of litigation from damage to property and/or injury
to persons.

Environmental damage

Risk of environmental issues and costly clean-up and
remediation expenses.

Reduced life of pavement

Q No money spent



The final choice of pavement and drainage
design can demonstrate a wide difference in
costs for the asset owner. According to a

case study by global construction and property
consultancy Rider Levett Bucknall, a pavement
comprising precast trench drains is more
cost-effective to construct than a pavement
comprising point drains or drains that are
cast-in-situ. Therefore proper planning can
inevitably return short-term (construction)
savings and long-term (maintenance, design
life and liability) savings for the asset owner.
Additionally, a level pavement surface allows
for enhanced access and mobility for all users,
resulting in walkable and usable areas. These
are important determinants underpinning
higher-land values.

A previous ACO whitepaper titled Take the 3K
guesswork out of trench drainage selection [G
makes the recommendation that trench drains
are specified as sloped systems for draining

large flat pavements. This is to give engineers
control over where they want the stormwater

to discharge. To facilitate this further, the

internal profile of the trench drain should be ..
V-shaped to optimise its hydraulic efficiency.
These are critical considerations for flat
pavements (see p18).



https://www.acodrain.com.au/industry-solutions/types-of-drainage/#cost-comparison
https://www.acodrain.com.au/industry-solutions/hydraulics/
https://www.acodrain.com.au/industry-solutions/hydraulics/
https://www.acodrain.com.au/shape-of-trench-drainage/

2. The trade-off between

inlet size and hydraulics

Across the industry, a slot width
of 10mm is considered ideal for
most applications. It offers an
acceptable trade-off between

a walking surface and effective
water capture.

A grate fails hydraulically when water can

no longer enter it efficiently. Failure to deal
with runoff can inconvenience pedestrians
and damage buildings and their contents.

A grate’s inlet (gap) size has a significant
effect on its hydraulic performance and
must be considered in real environments,
particularly when, over time, grate inlets
clog up with silt and debris. Inlet size,
however, must be kept to a minimum to
stop heels, bicycles, wheelchair wheels
and walking canes from getting caught.

Pavements should be foot, walking cane and
wheelchair friendly.




Every project is unique. Designers must use
their own judgment when deciding on the
slot width required for a drainage grate. But
with grates available in a variety of inlet sizes, it
helps to take guidance from manufacturers and
experienced designers.

The current Australian Standards — AS 3996
Access Covers and Grates indicates that
inlets should be no more than 25mm wide.
However, that recommendation doesn’t
take into account the various risks that exist
in the modern urban environment, namely
to pedestrians. There’s also a serious risk to
children’s fingers from getting trapped

and injured.

For areas where surface water volumes are
low and specific protection is required for
stiletto heels in dense pedestrianised spaces
(e.g. outside of bars and restaurants), the
American Standard ASME A112.6.3 may

be applied, restricting inlets from =
exceeding 8mm.

However, the ideal slot width depends on the
specific features of a particular project and its
context. The advantages and disadvantages
of wider vs. narrower slot widths are

outlined aside.

Wider slots

m Allow for better inlet hydraulics, i.e.
the ability to remove water from the
pavement surface

m More likely to trap heels, walking canes
and other objects

m Less likely to clog up with dirt, debris,
cigarette butts and leaves

Narrower slots

m Will compromise inlet hydraulics,
increasing the risk of surface water to
bypass and not be drained

m Less likely to trap heels, walking canes and
other objects

m More likely to clog up with dirt, debiris,
cigarette butts and leaves

By -


https://store.standards.org.au/product/as-3996-2019
https://store.standards.org.au/product/as-3996-2019
https://webstore.ansi.org/preview-pages/asme/preview_a112-6-3_2001_r2007.pdf?srsltid=AfmBOoqwGfe77WfFVDmTVjPq0NCqyYLshER7p94m1wo56hWaJxYKc0v7
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Compliance for wheelchair
and walking cane safety

Depending on the inlet slot widths and slot
orientation, grates can be a hazard for people
who use wheelchairs and for people with
ambulatory or sensory disabilities, for example,
trapping wheels/canes in the grate slots.

New building works must be designed to
comply with the Disability Discrimination Act
(DDA). The DDA makes it illegal for public
places to be inaccessible to people

with disabilities.

AS 1428.1:2021 includes Section 4: Floor or

ground surfaces on continuous accessible paths
of travel and circulation spaces, with Clause 4.4
Grates stating the following: “Grates in paths of
travel shall be in accordance with the following:

a. Circular openings shall be not greater than
13mm in diameter.

b. Slotted openings shall be not greater than
13mm wide and not greater than 150mm
long and be oriented so that the long
dimension is transverse to the dominant
direction of travel.

:_‘I-"I‘Irh Py

c. Linear openings shall be oriented so that
the longer dimension is transverse to
the dominant direction of travel, except
where linear openings are less than 8mm
wide. Where linear openings are less than
8mm wide, orientation is optional.

Emim May

AS 1428.2-2009 contains Clause 9 Ground and
floor surfaces, with sub-clause (c) Gratings,
which states:

“If gratings are located in a walking surface,
they shall have spaces not more than 13mm
wide and not more than 150mm long. If
gratings have elongated openings, they
shall be placed so that the long dimension is
transverse to the dominant direction of trave

|"

Note, AS 1428.1:2021 Clause 4.4 (b) is the same as AS 1428.2-
2009 Clause 9 (c).


https://www.acodrain.com.au/designing-for-access-and-mobility/
https://www.acodrain.com.au/designing-for-access-and-mobility/

3. Dispelling the myths

Grates must be slipped rated to AS 4586.

about slip resistance

A grate or cover with a high slip
resistance rating does not necessarily
provide a better solution.

A considerable amount of research has gone
into assessing the necessary slip resistance
levels required for pavement and floor
elements - tiles, pavers, covers and grates.
It also an area that is highly regulated.

“There is a widely-held belief that the more
14 slip resistant a grate is, the safer it is,” John
Sordo says. “But that’s really not the case.”

“If you have a grate that is more slip
resistant than the rest of the pavement, it
creates a trip hazard. So we recommend
as a default, and in the absence of any
other available information, that the grate
be designed to have the same level of slip
resistance as the pavement. That’s the
safest solution.” “Some designers opt for slotted tops as a
discreet choice. This ensures a consistency of
slip resistance over the drain,” Sordo adds.

lower slip resistance than the surrounding
floor surface.

Atrip hazard may occur when a grate
has a higher slip resistance than the
surrounding floor surface. A slip
hazard may occur when a grate has a



Table 4 — Minimum classifications recommended in SA HB 198:2014 for particular applications

Wet Inclining
Location pendulum platform
test* test*
External Pavements and Ramps
External ramps including sloping driveways, footpaths etc. steeper than 1 in 14 P5 R12
External ramps including sloping driveways, footpaths etc., under 1:14, external sales
areas (e.g. markets), external carpark areas, external colonnades, walkways, pedestrian P4 R11
crossings, balconies, verandas, carports, driveways, courtyards and roof decks
Undercover car parks P3 R10
Hotels, Offices, Public Buildings, Schools and Kindergartens
Entries and access areas including hotels, offices, public buildings, schools,
kindergartens, common areas of public buildings, internal lift lobbies
Wet areas P3 R10
Transitional area P2 R9
Dry area P1 R9
Toilet facilities in offices, hotels and shopping centres P3 R10
Hotel apartment bathrooms, en suites and toilets P2 A
Hotel apartment kitchens and laundries P2 R9
Supermarkets and Shopping Centres
Fast fqod outlets, buffet food servery areas, food courts and fast food dining areas in P3 R10
shopping centres
Shops and supermarket fresh fruit and vegetable areas P3 R10
Shop entry areas with external entrances P3 R10
Supermarket aisles (except fresh food areas) P1 R9
Other separate shops inside shopping centres — wet P3 R10
Other separate shops inside shopping centres — dry P1 R9
Loading Docks, Commercial Kitchens, Cold Stores, Serving Areas
Loading docks under cover and commercial kitchens P5 R12
Serving areas behind bars in public hotels and clubs, cold stores and freezers P4 R11
Swimming Pools and Sporting Facilities
Swimming pool ramps and stairs leading to water P5 C
Swimming pool surrounds and communal shower rooms P4
Communal changing rooms P3 A
Undercover concourse areas of sports stadiums P3 R10
Hospital and Aged Care Facilities
Bathrooms and en suites in hospitals and aged care facilities P3 B
Wards and corridors in hospital and aged care facilities P2 R9

*See overleaf for explanation of ratings

For more details refer to Section 5 and Table 3B, SA HB 198:2014



2{< In AS 4586, three tests are specified to rate
the slip resistance of grates and access covers.
These include:

m Wet pendulum test for urban pedestrian
areas. This test uses a pendulum friction
tester and a rubber slider that represents a
worn and polished heel

[Ratings: PO-P5*]

m Wet-barefoot inclining platform test for
wet areas. This test is for grates on which
footwear is not worn, such as next to
pools, at waterparks and close to beaches.
The test involves a barefoot human tester
on a wet, inclining platform

[Ratings: A-C*]

Oil-wet inclining platform test for
commercial and industrial areas that
may be contaminated with oil or grease,
such as commercial kitchens and food
processing factories. This test uses the
same inclining platform as the wet-
barefoot test. However, instead of water,
the surface is coated in engine oil, with
the (human) tester wearing specific

test shoes

[Ratings: R9-R13*]

Find out more about slip testing here. :"%

* Lowest to highest slip resistance rating.



https://infostore.saiglobal.com/en-au/standards/as-4586-2013-119919_saig_as_as_251305/
https://www.acodrain.com.au/understanding-slip-resistance/

Material selection can impact design life.

durability and strength benefits

Early in the design process, there are

Strength and durability are both numerous project specific questions to ask that
vital considerations when it comes can influence the correct choice of material.
to maximising the full design life

These include:
of pavement elements.

m  What is the current and intended future
Products that do not match the use of the pavement?

service life of the project could
undermine the walkability of
the pavement.

= Will the pavement be pedestrian only and,
if so, is it likely that it will need to handle
heavy trolleys?

m Will the pavement need to accommodate
traffic from cars and trucks, and could they
= —— be braking or turning on the grate?

m  What are the weights and types of wheels
LOAD TLC0l that the pavement will need to withstand?

m Wil the grate be installed near the coast
or a swimming pool?

®m  Will chemicals be used for cleaning the
pavement?

“If a drain fails because something too heavy
has gone over it, it immediately becomes
unsafe, because components are no longer
tied down,” Sordo says.

“It is a hazard under wheel traffic, but it also
becomes dangerous in shared zones and
pedestrian-only areas.”




The Standard AS 3996 Access Covers and
Grates specifies the requirements for grates
used in all types of areas, from pedestrian to
heavy duty traffic, footpaths to major roads,
and freeway shoulders to loading docks.

The trench drain system is an ‘integral part’ of
the pavement. Therefore:

1 Specifying drains for strength is
important. There is no current Australian
Standard that specifically deals with
trench drains. AS 3996 specifies the
requirements for grates for use in
pedestrian and vehicular areas. The only
standard written specifically for grated
trench drains that is internationally
recognised is EN 1433. This standard
includes different grate widths and
channel sizes.

AS 3996: 2019 - Table of load classifications
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2 Specifying drains for durability
is important:

m  Channel bodies need to be of a strong
and rigid design

= [ron grates are very robust

®  Stainless steel and plastic grates offer
high resistance to corrosion

3 Specifying the correct installation detail is
important. This requires knowledge of the
structural pavement and how and what
loads are trafficking the pavement, both in
the short and long term.

Getting the above three factors correct will
ensure the design life of the trench drain will
match that of the pavement.

\U

“The method by which the grates are locked >
down can also affect the durability,” Sordo says.%
“Options include boltless locking, bolt locking
and security bolts for use in sensitive areas,

such as in a military application.”

10kN 80kN 150kN 240kN 400kN 600kN 900kN
Extra light duty Light duty Medium duty Heavy duty Extra heavy duty  Extra heavy duty  Extra heavy duty
Typical Uses
Footpaths Residential Malls and Major roads, Carriageways Docks Docks & aircraft
and areas properties pedestrian freeway of freeways and aircraft pavements
accessible to and footpaths areas open to shoulders and and heavy pavements subjected
pedestrians suitable for slow moving loading decks industrial areas subjected to very high
and cyclists light vehicles commerical to high wheel loads
vehicles wheel loads
Aproximate Nominal Wheel Load
330 kg 2,670 kg 5,000 kg 8,000 kg 13,700 kg 20,000 kg 30,000 kg


https://www.acodrain.com.au/industry-solutions/maintenance-friendly-lockable-grates/
https://www.acodrain.com.au/industry-solutions/maintenance-friendly-lockable-grates/

5. Maintenance

It’s important to note that a drain
that isn’t maintained serves

no purpose and will inevitably
undermine safety and walkability.

Trench drains are effectively the
inlet structures of the stormwater
network. These pavement
elements must allow surface level
access for easy maintenance, so
asset owners must maintain them.

- W

U-shaped trench drain V-shaped trench drain

Here are some key points to consider when
selecting trench drains:

High water velocities in a trench drain

will reduce the amount of maintenance 19
required and will result in longer times

between maintenance operations. There

are three ways to achieve this:

Water moves under the influence

of its own weight. The deeper the
water, the quicker it moves. Trench
drains designed with a 'V’ profile =%
ensure higher water velocities.

Oddly enough, the benefits of high-
water velocities are realised during
minor (and more common) rainfalls
events, where water depths (hence
velocities) need to be maximized to
produce a better self-cleaning effect.

This is extremely important because

it ensures drains are sediment-free in
preparation for the next major storm
event that produces the peak flows.
While easy to manufacture, U-shaped
drains with flat bottoms are prone to
sedimentary build up as the geometry
tends to minimise water depth and
therefore water velocity.


https://www.acodrain.com.au/industry-solutions/v-profile-channels/

20

B Trench drains using sloped channels =}
are the easiest way to ensure water %

velocities are at their maximum. This is
the most effective tool a designer has
in their tool kit. Water runs downhill,
so make the hill as big as possible.

= Smooth inert materials, like polymer
concrete, enable water to flow with less
friction at its optimum speed. Porous
concrete channels are rough
and get rougher with age as they are
prone to biological and chemical
attack and degradation.

Designers can choose to specify a small
inlet grate to stop litter from entering
the channel or a large inlet grate for
litter to drop and be arrested at the
outlet or maintenance pit of the channel.

Maintenance pit options

Due consideration needs to be

given to both the hydraulics of the
grate inlet and channel outlet. As a
factor of safety, a blockage factor should

\V/

be applied when sizing up drains. =j

Manufacturers should ensure that

grates can easily be removed and replaced
and the pits at the end of run to have
removable rubbish baskets. This
encourages and facilitates regular
maintenance.

Pavements that are drained with

trench drains are easier to maintain >j<
than pavements drained with pits. %
This is because for a large site, pipes that
connect to stormwater pits are difficult
to access and clean. Most trench drains
offer continuous access from the surface
along their entire length.

\U
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https://www.acodrain.com.au/diy-software-size-up-your-town-drain/
https://www.acodrain.com.au/industry-solutions/maintenance-friendly-lockable-grates/
https://www.acodrain.com.au/industry-solutions/types-of-drainage/
https://www.acodrain.com.au/trench-drain-slope-hydraulic-performance/
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6. Believe it or not, grates

Like pavements, grates visually interact with

and drains can tell a story the environment.

The Market to Riverbank Link in Adelaide is a :‘[’&

Public art is playing an increasingly vibrant and visually engaging thoroughfare
important role in connecting intended to captivate locals and visitors

the people of a city with its past. alike with its street art, creative lighting and
Some designers are leading the canopies of tree branches. Even the drains tell
way by, quite literally, putting that a story.

art at the feet of the people.
The grates that run the length of the paved

footpath were designed to reflect the natural
shapes of geode mineral deposits. They were
designed by an Adelaide-born artist and
inspired by the geology of the local area.
(See image bottom right).


https://www.acodrain.com.au/drain/case-studies/ODS-showcase-Market-to-Riverbank.pdf

Similarly, in a public space at the University of

212 Sydney, outside the Faculty of Arts and Social
Sciences building, Indigenous culture meets
urban design with a grate that creates an
aesthetically-pleasing flowing-water pattern.

22

Si< At Angel Place, Sydney, the trench drain was
made to harmonise with the historical iron,
steel and granite elements in the laneway.

A< At Sydney’s Pitt Street Mall a centrally positioned
trench drain boasts a grate with an underlying
lighting system. The artwork has been
designed to connect people with the Tank
Stream, Sydney’s original source of fresh water.

5&: At Midland Railway Square, Perth, the grates

are incorporated to provide a linear misting
and lighting feature to pay homage to the
steam engines of the past.


https://www.acodrain.com.au/portfolio-item/university-of-sydney-camperdown-nsw/
https://www.acodrain.com.au/portfolio-item/university-of-sydney-camperdown-nsw/
https://www.acodrain.com.au/wsud-design-recognition/
https://www.acodrain.com.au/portfolio-item/angel-place-sydney-nsw/
https://www.acodrain.com.au/portfolio-item/midland-railway-square-perth-wa/

Aligning interests for
the same outcome

Desired aesthetics inevitably
affect material choice. While some
designers appreciate the fact that
iron can discolour, others opt for
a mix of alternative materials to
achieve their unique look

and style.

“The engineer needs to look at performance-
related factors. The landscape architect

looks to the majority of the stakeholders —
including the client, environmental groups and
Indigenous groups — to tell a story that could
be reflected in the design of the grate

and elsewhere.

The client has to live with the result. And so
everybody in the design process has a very
important role to play.

Each stakeholder has a specific interest
and outcome they’re aiming to achieve in
the project.

Drainage is a topic that vibrates in a different
way, depending on the stakeholder. But in the
end, everyone wants a cost-effective, durable,
attractive and safe solution. With surface water
drainage, that is absolutely possible if the right
people are brought into the design process
early enough.”

— John Sordo



John Sordo is a marketing executive with a
civil engineering background, specialising in
surface water management systems and utility
enclosures. With over 20 years of experience,
he has led design teams in product
development, engineering applications, and
marketing to drive demand for niche products.

Currently serving as an executive team
member, he contributes to ACO’s strategic
direction. Recently, John has focused on
engaging the construction specification
community through professional development
programs and software solutions that integrate
products into detailed project designs. His
expertise spans marketing strategy, leadership,
team building, civil engineering, product
design, compliance, and thought leadership

content.
-




ACO can provide a number of free services
to help asset owners and designers achieve
drainable, level pavements for improved
walkability:

m A comprehensive evaluation to assist
designers at the preliminary and detailed
design stages of the project with an
emphasis on:

m Minimising earthworks and pipework

® Using existing pavement levels and
drainage infrastructure

m |ntegrating other water management
requirements, for example OSD,
rainwater harvesting and other
WSUD initiatives

,_.-._ _-—1" e EaT

Assign services and online tools
relating to hydraulics, schematic
layouts and customisation
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® |nstallation drawings and advice

® ACO’s Heelsafe® Anti-Slip grates
provide an ideal solution for surface
water collection, level walking surfaces,
slip resistance, durability and heel safety.
The range comprises grates with inlets
not exceeding 10mm wide slots, enabling
designers with the right balance between
pedestrian safety and surface water
collection. The grates:

m Are load tested and NATA endorsed to
AS 3996

= Comply with bicycle tyre resistance
criteria of AS 3996

= Comply with wheelchair and walking
cane safety requirements of AS 1428

m Are slip tested and rated to AS 4586

These services are offered free and
without obligation.


https://www.acodrain.com.au/product-support/project-support/#inclusive
https://www.acoaus.com.au/about-us/aco-australia/askaco/#StoringRunoff
https://www.acoaus.com.au/about-us/aco-australia/askaco/#StoringRunoff
https://www.acoaus.com.au/about-us/aco-australia/askaco/#CapturingRunoff
https://www.heelsafe.com.au/iron-grates/
https://www.acodrain.com.au/product-support/installation-guidance/
https://www.heelsafe.com.au/
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About ACO ask

askACO is a corporate initiative designed
around advice and industry education.
Services are offered free of charge without
obligation and are designed to complement
(not substitute) professional engineering

This is backed by the company’s strong advice. For more information, or to use our free
in-house design resources and technical team  design service to meet your individual project
of engineers and specialist sales professionals. ~ requirements, contact ACO today

ACO’s partnerships with universities in or visit www.askACO.com.au

Australia and overseas mean that its trench

drainage solutions are supported by rigorous

empirical testing.

ACO Australia has over 25 years of local
experience in supplying project specific
solutions with Australian Made trench
drainage systems.

ACO Pty Ltd

Head office:

Represented in: Tel: 1300 765 226

134-140 Old Bathurst Road
Emu Plains
NSW 2750
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New South Wales
Australian Capital Territory
Victoria

Tasmania

South Australia

Northern Territory
Queensland

Western Australia

Pacific Islands

ACO. we care for water EE

+61 2 4747 4000

sales@acoaus.com.au

www.heelsafe.com.au

www.trenchdrain.au



http://www.heelsafe.com.au
http://www.trenchdrain.au
https://www.acodrain.com.au/contact-us/
https://www.acoaus.com.au/about-us/aco-australia/askaco/

