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Stormwater drainage systems require materials to be manufactured, 
designs to be specified, systems to be installed, and assets to be 
monitored. All of these elements of infrastructure require benchmarks to 
be reached. The outcome to achieving these benchmarks is the provision 
of a system that lasts for its designated design life. This can be defined 
as the time a product or system is expected to last until the first major 
maintenance is required. 

To achieve this design life, specifiers should consider value engineering 
techniques that provide a systematic approach to improving the value 
of a product, project or system which enable them to optimise the life 
cycle costs. Good engineering of any drainage structure can utilise value 
engineering techniques that revolve around planning, hydraulics, design 
and specification, installation, maintenance, and life cycle analysis.

Planning: Determine what the objective of the project is and plan to meet 
that. Plan for long term performance and life cycle economies rather than 
short term objectives.

Hydraulics: Naturally the drainage system is required to move water. The 
hydraulic analysis will determine what size pipe is used and how it is 
placed. Consider the long range forecasts and worst case scenarios to 
provide sustainable outcomes.

Design and specification: To meet the objective for design life, the 
right materials and systems must be chosen. To achieve this, a clear 
understanding is required of the pipe materials, the load criteria expected 
and the environmental conditions the pipeline will be exposed to. A 
thorough knowledge of the appropriate standards is important at the 
design phase.

Installation: Whilst the design phase shapes the way the pipe performs, 
it is important for installation detail specific to the project be understood. 
Different pipe materials require different installation techniques and an 
understanding of the impact these will have on the three sustainability 
factors and the long term performance of the system are needed. 

Maintenance: Once a pipe is buried it is often forgotten. This is usually to 
the detriment of the community. An appropriate short term and long term 
maintenance program, specific to the pipeline and the pipe material, can 
prevent permanent damage to a pipeline system before it’s reached the 
desired design life.

Life cycle analysis: By considering the cost implications, both short term 
and long term, of using particular pipe materials and systems, informed 
decisions can be made to provide a durable pipeline that will meet all the 
objectives. Will short term financial gains benefit the long term objective?

Using value engineering techniques within these segments will allow the 
three aspects of sustainable development to be met. Selecting the right 
product and material for the right application to match the design life 
will mean a durable system that meets the needs of the present without 
compromising the ability of future generations to meet their own needs.

DESIGN LIFE + DURABILITY = SUSTAINABILITY

Planning for long term performance achieves sustainable outcomes

A good understanding of material and it’s performance over time is critical

Select materials to meet the needs of today and tomorrow

The following is an extract from the paper “Sustainable 
drainage systems using concrete pipe” presented by 
David Millar at the NSW and Queensland SIA joint 
conference held in July. To download a full copy of the 
paper, go to www.concpipe.asn.au
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The reinforced concrete pipe industry in Australia and New Zealand is guided 
by two standards for manufacture, durability, design and installation:

AS/NZS 4058 “Precast concrete pipes – pressure and non-pressure” 
outlines the minimum requirements for materials and manufacture of precast 
reinforced concrete pipes. It classifies pipes on the basis of size, strength and 
application, and sets minimum requirements for sampling and testing..

AS/NZS 3725 “Design for installation of buried concrete pipes” sets 
out the methods and data required for calculating working loads on buried 
concrete pipe, relating this to the correct selection of reinforced concrete pipe 
and specifying details of the installation. 

Changes to the industry saw both of these Standards updated and released 
in April 2007. In New Zealand where the old concrete pipe standard 
NZS3107-1978 was replaced, this was critical. The CPAA Pipeline, March 
2007, outlined a number of the significant changes to these documents. One 
year on, and a significant number of engineering specifications, designs and 
installation procedures are still referencing the previous documents. 

AS/NZS4058 states that when reinforced concrete pipe is manufactured 
in accordance with this standard and installed in accordance with AS/
NZS3725, the product can be expected to be in service, without undue 
maintenance, for in excess of 100 years. To ensure confidence and long term 
performance, designers should apply the criteria found in AS/NZS4058 - 
2007 and AS/NZS3725 - 2007 to any pipeline specification.

To purchase a copy of the Australian and New Zealand standards, download 
concrete pipe design software, or to find further resources for concrete pipe 
specification, go to www.concpipe.asn.au or contact the CPAA.

How can you be sure that you’re receiving the concrete pipe you 
want? By using AS/NZS4058!

The current standard provides a list of recommended requirements 
for specifiers in Section 6 “Ordering and Supplying Pipes”. Specifers 
can use this section to ensure that specific requirements are included 
in the specification. It is also designed to ensure purchasers and 
manufacturers communicate well with each other before signing off on 
the agreed criteria.  As a result it acts as check list to ensure that the 
pipe you order meets the required design. 

This is complimented by Appendix B “Checklist of Purchasing 
Requirments” which formulates the checklist into four sections – pipe 
details and application, pressure requirements, special requirements 
and quantities and delivery advice. 

Using these sections of the Standard appropriately can provide value 
engineering to designers and ensure that specifications are carried out 
with confidence and to achieve the desired performance.

CoNCRETE PIPE STANDARDS UPDATE

CoNCRETE PIPE ChECkLIST

A field test required as part of this concrete pipe specification

PipeClass – software designed to AS/NZS4058 & 3725

Concrete pipe designed for 100 years
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BRUCE hwY UPGRADE 
USES LARGE Box CULvERTS
Project: Bruce Highway Upgrade
Location: North Queensland
Project Managers: Tully Alliance
Alliance Partners: Queensland Main Roads, Maunsell 
AECOM, BMD Major Projects, Albem Operations

The $128 million federally funded Bruce Highway upgrade 
between Townsville and Cairns in North Queensland provides 
flood mitigation for the most flood-prone spot on the Bruce 
Highway, from Tully (approximately 50 km south of Innisfail) to 
Corduroy Creek. 

The upgrading includes 15.5km of new road, with a total 
of 700 metres of bridges and 72 major multi-cell reinforced 
concrete box culverts. Although it is not economically viable to 
completely flood-proof the highway, the project will significantly 
reduce flooding disruptions on the Bruce Highway between 
Cairns and Townsville, which can be closed for several days 
in the wet season or even weeks during a severe season. 
Queensland Main Roads formed an alliance with Maunsell 
AECOM (engineering), BMD Major Projects (earthworks) and 
Albem Operations (construction), called The Tully Alliance, to 
deliver the project. 

The CPAA was involved with one of their member companies 
winning the contract to supply a number of precast concrete 
components for the project, including the box culverts. This box 
culvert order alone requires the manufacture of 5500 individual 
crown units, the majority 3600mm or 2400mm in width. Some 
of the individual culverts on the highway include up to 170 
crown units, with the largest 3600mm wide by 3600mm high.  
In total, 21,500 tonnes of concrete box culverts is required to 
complete the project.

Tully Alliance Manager, John Smith, said the project was one 
of the largest road improvement projects ever outside South-
East Queensland. “The supplier, as a major subcontractor, 
was an integral part of the project,” John said, “and worked 
closely with us to meet our goals. The milestones were altered 
several times, usually to advance the program, and the supplier 
worked very hard to accommodate our requirements on each 
occasion,” he said. 

To meet the supply requirements, considerable investment 
was made by the CPAA member in infrastructure to upgrade 
its manufacturing facility in the area, including a new factory 
building and new box culvert moulds. The new building had 
to be constructed and brought on stream in only four months, 
and the workforce had to be increased almost fourfold in three 
months. 

As a result of this commitment to success the manufacturer 
has been able to meet the demanding schedule required 
by Queensland Main Roads. The Tully Alliance project was 
originally planned to be completed by June 2009 but is on track 
for early completion in December 2008, weather permitting.
 

A section of the upgrade seen from above

The large box culverts being put into place

Large box culverts in position
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CPAA Activity

CPAA seminars – 
Reducing your risk!
The CPAA Technical Seminars for 2008, “Stormwater 
Drainage – Why Risk It”, are now complete. The seminars, 
focusing on the risk factors associated with pipeline 
manufacture, design and installation, and how they can 
be avoided, were presented throughout Australia and 
New Zealand from April to June. If you missed out on 
the seminars, you can still get the presentations. Go to 
the CPAA web site, www.concpipe.asn.au, and click 
on Technical Seminars. Don’t “risk” missing out -  you will 
find all the presentations ready to view and available for 
download.

Design class on “PipeClass” 
The software program 
for selecting appropriate 
concrete pipe, PipeClass, 
is the benchmark product 
offered by the CPAA. To 
assist designers in their 
understanding of the 
program, and highlight 
areas of the program can improve efficiency and 
outcomes, the CPAA is hosting a series of workshops 
around Australia and New Zealand. The 2 hour workshop 
will focus entirely on the software program and how to 
get the most of it. Please conact the CPAA for details on 
how to register.

University prizes
The CPAA is developing greater 
ties with the academic fraternity 
in Australia and New Zealand. 
The Concrete Pipe Technology 
lecture has been delivered now 
to hundreds of students, and 
to further cement relationships, 
the CPAA are commited to 
sponsoring academic prizes at a number of engineering 
schools to encourage todays students to make the right 
choices for stormwater drainage now and for the future!

Concrete pipe 
sustainability presentations
The CPAA is presenting a paper titled “Sustainable 
stormwater drainage using concrete pipes” at the 
Stormwater Industry Association conference in July. The 
joint NSW and Queensland conference will see a number 
of papers fiocused on sustainability, and this paper will 
consider the infrastructure itself and the importance of 
using durable, long lasting systems that won’t compromise 
the needs of tomorrow by satisfying short term objectives. 
The paper will also be available on the CPAA web site 
following the conference at www.concpipe.asn.au 
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A sustainable future requires strong, durable, long lasting stormwater pipeline

A group of delegates at the CPAA seminar series listening intently!


