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Buried pipeline infrastructure plays a very 
important part in our everyday lives.  
The main objective of any pipeline 

system is to provide the community with a 
drainage system that keeps them safe, healthy, 
and confident that the structure will do its job.

To meet this objective the pipeline system 
must be sustainable. This means it should be 
serviceable with minimum maintenance over  
the prescribed design life of the drainage 
system. As a result, the choice of material is 
critical as it will have a direct affect on the 
design life and sustainability of the pipeline 
system.

The design life of a pipeline should be 
the most important aspect to consider when  
specifying buried infrastructure. Once the 
design life of the asset has been determined, 
the appropriate steps for the design of the  
pipeline can be put in to place. As the life 
expectancy of most major infrastructure in 
Australia and New Zealand is 100 years,  
the same criteria should be applied to buried 
pipeline systems. To be confident in the 
choice of material, specifiers should consider 
the following points:

1. Understand the pipe material 
and its properties.
Steel reinforced concrete is the cornerstone 
of civil engineering throughout the world. Its 
material properties are well documented by 
many experts, in particular in Australia and 
New Zealand. Steel reinforced concrete pipe 
technology is part of that field and has been 

for over 100 years. This is recognised in the 
performance based AS/NZS4058 “Precast 
concrete pipes (pressure and non-pressure)”, 
which nominates concrete pipe to exceed a 
service life of 100 years.  

By comparison, other materials that may 
be considered for pipeline work are relatively 
new or made of composite materials that 
may not be well researched and understood. 
Their history and performance under typical 
conditions makes it difficult to be confident  
that the pipe material will meet long-term 
design life objectives.

2. Examine which raw materials 
should be used in the pipe. 
Raw materials should be referenced to an 
appropriate Australian or New Zealand Stand-
ard. This means that inputs are controlled and 

a major source of variation in manufacturing  
is eliminated. AS/NZS4058 outlines the appro- 
priate Standards that all concrete pipe raw 
materials must comply with.

3. Specify the appropriate 
installation techniques required.
Different materials require different installa-
tion techniques. This is particularly so with 
concrete pipe. As a rigid pipe, the strength of 
the pipeline is less reliant on the soil envelope 
surrounding it when compared to semi-rigid  
or flexible materials. As a result, the risk of 
failure due to problems associated with 
installation is vastly reduced, and the concrete 
pipe has sufficient inherent strength to carry 
vertical loads without deflection. 

4. Understand the mode of failure.
All infrastructure work should include a risk 
assessment analysis. One important question 
to ask in this analysis is “What is the design 
mode of failure for this and what will be the 
consequences if/when it fails?” Rigid concrete 
pipe is designed for ductile failure and is also 
able to maintain its shape over the course of 
its life. This means there is very little risk of 
the pipeline collapsing. Flexible pipes or com-
posite pipes that change their properties over
time should be assessed for their mode of 
failure and the risks involved with this. Brittle 
failure should not be acceptable.

For well-established products made from 
conventional materials, such as steel rein-
forced concrete pipe, the answers to the 
questions on material suitability are straight 
forward. The same cannot be said for flexible 
or semi-rigid pipe materials. Reduce your risk 
– know the material.   ●
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The Technical Note also includes some 
practical information on the compaction 
testing of pipe support and foundation 
materials beneath road pavements out-
lined in a commissioned report by Tonkin 
and Taylor Ltd, for the CPAA. The com-
paction and testing guidelines provided are  
considered the minimum likely to produce 
compliance with the Standard.   

The recommendations in the Technical 
Note also include testing methods using 
Scala Penetrometers and Clegg Hammers, 
and outlines how to interpret the readings 
in line with the soil density figures outlined 
in the Standard.

Prevention is always the best cure. 
To ensure that your concrete pipe road 
culvert requirements are not compromised, 
ensure that the appropriate installation 
techniques and testing requirements are 
included in your specification to comply 
with AS/NZS3725. For a practical guide 
on how to achieve this you can download 
CPAA Technical Note from the CPAA website 
at www.cpaa.asn.au

AS/NZS 3725:2007 “Design for 
installation of buried concrete 
pipes” outlines the minimum re-

quirements for the installation of concrete  
pipes in Australia and New Zealand. It 
includes typical bedding and trench backfill 
requirements for installing concrete pipe, 
and outlines typical compaction levels that 
are necessary to ensure the requirements of 
the specified support type are met.  

Unfortunately, too often the appropriate 
bedding techniques and/or poorly graded 
select fill materials are not employed and 
the minimum compaction levels for bedding 
and backfill are not met. Minimum compac-
tion requirements are outlined in the Standard 
and it is vital that these are met, using the 
appropriate material. Whilst the Standard 
outlines these recommended minimum 
compaction levels for each support type, 
it does not provide recommended ways to 
check that these are being met on site. 

One of the consequences of this is that 
concrete road culverts such as 225, 300, & 
375mm diameter pipes become susceptible 
to circumferential cracking during construc-
tion and in service.

To assist specifiers and contractors 
achieve best practice in installation, the CPAA 
has released a Technical Note “Installing 
Small Ø Concrete Pipe Under Roads”. 
The document is an easy to follow guide 
designed to provide practical techniques 
to achieve the minimum compaction levels 
outlined in AS/NZS3725 and, importantly, 
be able to verify them.

Where can 
you get 
Standards!

Where can you purchase the 
right standards for your steel 
reinforced concrete drainage 

projects? 
AS/NZS 4058-2007 “Precast concrete  

pipe (pressure and non-pressure)” and
AS/NZS 3725-2007 – “Design for instal- 
lation of buried  concrete pipe” are both 
available from SAI Global in Australia 
(www.saiglobal.com) and Standards 
NZ in New Zealand: 

(www.standards.co.nz). 
In Australia, the precast concrete 

box culvert standards, AS 1597.1-2010 
(Small box culverts) and AS 1597.2-
1996 (Large box culverts) can also be 
purchased directly from SAI Global.

To ensure that your stormwater 
drainage and culvert projects are prop-
erly specified, and to have compre-
hensive knowledge of the material 
you specify, ensure that your library 
has a copy of the most up to date 
Standards today.

Good compaction is critical for any 
installation under roads.

This small diameter pipe failed due to 
construction loads and inappropriate bedding.

The Clegg Hammer – an easy and practical 
test to measure compaction.



Throughout the world the failure of
corrugated metal pipe (CMP) culverts 
under roads, and the impact of this, has 

been well documented. Unfortunately Australia 
has not been immune to this issue. With this 
concern in mind, the RTA  has been extensively 
assessing culvert assets in NSW to ensure that 
(a) they are serviceable, (b) able to achieve 
their required design life and (c) if not, what is 
required to upgrade them.

As a result of this audit, a CMP culvert, 
installed less than 10 years ago under the 
old Illawarra Highway near Robertson (south 
western NSW), was identified as causing some 
concern. The culvert was found to have an 
invert that was showing signs of corrosion. 
The 3.6 metre diameter pipe was also show-
ing signs of sagging throughout the line which 
was thought to be a direct result of fatigue.

The RTA determined that the most appro-
priate way to remediate this culvert was to 
insert a concrete pipe “liner”. The internal 
liner would be able to provide the necessary 
strength to handle the in service loads over the 
culvert as well as being large enough to handle 
the expected hydraulic flow. The hydraulic 
requirements were a concern as it was also 
found that the existing condition of the CMP  
presented a further problem. Due to the 
sagging it was found that a 3.0 metre dia- 
meter concrete pipe, much smaller than the 
originally designed culvert, had to be used due 
to clearances of only 10 mm at some points 
along the line. 

The relining process required 33 x Class 2 
DN3000 rubber ring jointed pipes, which were 

all manufactured to lengths of 2 metres. The 
pipes were “jacked” or “pulled” into place, by 
skidding them along treated timber guides in-
side the existing pipe. They were then grouted 
into their final resting place.

Due to the well-constructed design and 
installation procedure by the RTA the concrete 
pipe liner was installed within the existing 
culvert in just a two-month period. It is also 
important to note that the Illawarra Highway 
was able to remain in service during this time 
due to the jacking process used to install the 
steel reinforced concrete pipes.
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Progressive pictures of the 
installation of concrete pipe. Inside the existing corroding culvert
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    CASE STUDY: RTA replaces culvert with concrete pipe 
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Standards set the benchmark
Using industry defined standards 
provides confidence in the 
community that appropriate 
benchmarks have been met. As 
such, industry should demand that 
the benchmarks set by Standards 
Australia (SA) and Standards New 
Zealand (SNZ) be implemented in the design, manufacture and 
installation of concrete pipe, box culvert, and associated materials.

As active participants on the Standards committees for pipe (of all 
materials) and box culverts the CPAA and its members are proud 
of the contribution the Association has made to the construction 
industry. In fact, following recent changes to the structure of SA and 
the processes required to revise or introduce standards, the CPAA 
intends to further this contribution by providing more experienced 
personnel and resources to the development of these documents.

The CPAA is committed to the use of Australian and New Zealand 
Standards to produce quality concrete pipe. Designers of concrete 
pipeline systems can be confident knowing that by using the 
appropriate standard, the high quality specification that industry 
demands, has been met! 

From the vault
In late 2000 more than 1000 concrete pipes were used as culverts 
between Berri and Lyrup as part of the Gurra Road Project in South 
Australia. Nothing unusual in that except these pipes were 80 years 
old!! The pipes, produced in 1920, were originally used for the 
Loveday Irrigation System and after being replaced during upgrades, 
Berri Barmera Council assessed the pipes as still being fit to meet the 
requirements of a modern day construction process. 

The performance of these pipes is testament to the durability and 
sustainability of steel reinforced concrete pipe. Concrete pipe in 
Australia and New Zealand – over 100 years old and still going 
strong!
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The Australian Standard for small reinforced concrete box 
culverts has been revised for the first time since 1974. 

AS1597.1-2010 “Precast reinforced concrete box culverts – 
small” has been released to the industry following a detailed 
development process. The document was completed under the 
new Australian Standards committee driven pathway providing 
a more efficient process by which to review and finalise the 
standard. In addition to this the Concrete Pipe Association 
of Australasia worked with Standards Australia providing 
time, resources and personnel to assist with the process, and 
ultimately, the release of an up to date specification to benefit 
the construction industry in Australia.

The new standard includes many additions not previously 
found in the 1974 version, along with a number of changes 
to the old code. The most significant changes that have been 
included in the new Standard are:

Materials used for small box culvert manufacture are now •	
referenced to the current material Standards.

Performance test loads have increased and are based on •	
AS5100 design loads.

The sampling scheme for routine testing now includes •	
alternative acceptance criteria based on numbers 
produced.

The four culvert types currently manufactured in Australia, •	
including link slabs, are now covered by the Standard.

Durability requirements have been updated to align with •	
AS5100 and to reflect current design requirements. 
This includes:

o  Specification of durable concrete materials 
(e.g. aggregate durability, restriction on chemical 
content, use of blended cement)

o  Exposure classifications, concrete strength and cover to 
reinforcement

o  Minimum curing requirements for various methods 
(e.g. time, maturity, concrete strength)

An Installation section which details the requirements for •	
excavation geometry, foundation preparation, placement 
of precast units, compaction, backfilling, and construction 
loads.

With the introduction of any new Standard a reasonable 
period of time is required to phase out previous manufacture 
and specification methods, CPAA members will be working 

diligently to update quality processes and manufacturing 
requirements to comply with the new version of AS1597.1. It 
is expected that specifiers and contractors throughout Australia 
will also amend current practice to comply with the latest 
requirements outlined in the Standard. 

Standards Australia are now reviewing the large box culvert 
standard AS1597.2-1997 and expect to see the revised 
version of this document available in the early stages of 2011.

The latest version of AS1597.1-2010 “Precast reinforced concrete 
box culverts – small” will be available through SAI Global 
www.saiglobal.com.

AS1597.1 – It’S OUt!

Top: Precast steel reinforced small box culverts
Above: Installing small box culverts on site

Above: Loveday pipes being transported to site, Top: 1920 Loveday pipes in place as culverts in the year 2000

Pipeline systems design course
Drainage infrastructure is important. If it goes wrong, it can be costly 
and damaging to the community. Concrete pipe drainage systems 
require an in depth knowledge of the appropriate standards to ensure 
the most efficient design, and subsequently, the right class of pipe, is 
used. Cement Concrete Services (CCS) offer Australia’s ONLY full day 
design course on concrete pipeline systems, focusing on how best to 
use AS/NZS4058 and AS/NZS3725, and what design criteria is 
needed to accomplish your objectives.

Dates and venues for the 2010 courses are found below. Don’t miss 
out as these are the only concrete pipeline design courses to be held 
in 2010. Contact Joanne at info@cementandconcrete.com to register 
your interest or to book a place on the course!

Brisbane – 19th August, Mercure Hotel, Brisbane

Sydney – 26th August, Grand Stamford Hotel, North Ryde

Perth – 13th September, Comfort Inn, Wentworth Plaza

Melbourne – 30th September, Hotel Grand Chancellor

PipeClass v2.0

CPAA on YouTube

Top of the Class

• Standard vehicle loads are categorised 
as Australian or New Zealand vehicle 
loads, as per the requirements of AS/NZS 
3725.

• Flexible pavement options under
Other Loads on the In Service Loads 
page (formerly referred to as the Long 
Term Loads page).

Following an extensive review of the 
PipeClass program it is finally available 
from the CPAA web site.

The latest version of PipeClass is still 
completely in accordance with AS/NZS 3725 
with a number of changes made to increase 
the engineering value of the program.

These include:

• A larger screen to include notes and
alerts that are specific to critical aspects 
of the design.

• Engineered drawings similar to AS/NZS 
3725 for pipe installation diagrams.

• Pop up notes reminding users when 
choosing small diameter pipe that 
uniform bedding is crucial particularly 
under construction traffic.

The CPAA has a number of videos that you can now 
view from your desk on YouTube. The 5 video clips 
include an introduction to the CPAA, design and 

manufacturing information on concrete pipe, installation 
requirements and durability aspects of the pipe material.

You can view these from the CPAA web site www.
cpaa.asn.au/concrete-pipe-dvd.html or on the CPAA 
YouTube page www.youtube.com/user/CPAAustralasia.

The CPAA congratulates the following winners of the
Concrete Pipe Association of Australasia awards for outstand-
ing academic achievement in water and wastewater related 

courses as part of the Bachelor of Civil Engineering degree:

Christopher Garven – University of Technology Sydney

Timothy Jukic and Joshua Ward – University of South Australia

Kylie White – University of Wollongong

Jaye Baird – RMIT

The CPAA has also delivered concrete pipe technology lectures 
to hundreds of students in 2010 and looks forward to continuing 
this association with academia in 2011.

• The re-naming of the Short Term Loads
page to Construction Loads.

• The improvement of the graph under
Construction Loads to only show load
cases from 150 mm of fill; include a red 
shaded area where the combined load 
exceeds the proof load; and a note to
alert designers to take care when 
designing small diameter pipe (< DN600)
under construction loads.

• More options for the designer to down-
load at the end of a design (i.e. design
loads, installation quantities; construction
load details and installation specifications).

PipeClass v2.0 is available to download
from the CPAA web site www.cpaa.asn.au 
and a series of workshops will be held in 
early 2011 to ensure users are able to take 
full advantage of the only steel reinforced 
concrete pipe design software program 
available in Australia and New Zealand. 

Concrete Pipe Association of Australasia
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Christopher Garven (UTS) receiving his prize from
CPAA Executive Director David Millar
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