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The Concrete Pipe Association of Australasia
represents the manufacturers of steel 
reinforced concrete pipe and associated 

products who are committed to the use of 
AS/NZS 4058 “Precast concrete pipe (Pressure 
and non-pressure)” and AS/NZS 3725 “Design 
for the installation of buried concrete pipe”, 
as the benchmarks in industry. 

In fact, manufacturers of concrete pipe in 
Australia and New Zealand have been support-
ing and driving the importance of high quality 
standards for 100 years. The end result is not 
only a durable concrete product, but a high level  
benchmark Standard that ensures that this 
quality is replicated throughout the region. 

Standards Australia and Standards New 
Zealand have a common objective. They ensure 
specifications and design procedures are set so 
that goods and services consistently perform  
in the way they are intended. At the same 
time they promote innovation, competition, 
confidence and quality of life.

Standards Australia outlines 7 major benefits 
of standardisation on their website, and these 
equally apply to the application of New Zealand 
Standards. By using the joint Australian and 
New Zealand Standards for steel reinforced 
concrete pipe manufacture, design and instal-
lation, these benefits can be enjoyed.

1. Standards protect Australians
and New Zealanders

As a buried structure, steel reinforced concrete 
pipe is often “out of sight, out of mind”. This 
means that the material must be manufactured 
to a consistent quality. AS/NZS 4058 is a per-
formance based Standard which means that 
pipe manufactured in accordance to this docu-
ment will be safe and dependable. The commu-
nity can be confident that the drainage structure 
below them will be in service for over 100 years 
when made to this Standard. 

2. Standards support innovation
The first Standard for steel reinforced concrete 
pipe used in Australia and New Zealand was AS 
A35 “Precast concrete drainage pipe”, released 
in 1937. Since then there have been a number 
of revisions but what has remained consistent is 
the performance based nature of the Standard. 
This means that concrete pipe manufacturers 
in the region have been able to use innovation 
and strong technical “know-how” to produce a 
material that, at the end of the day, has to meet 
strict quality performance criteria to enable 100 
year service life. 

3. Standards boost production and
productivity

Consistent quality requires strict production 
control measures. By implementing AS/NZS 
4058 as the benchmark requirement for con-
crete pipe it means that manufacturers are able 
to implement consistent production require-
ments throughout their organisations. This is 
more efficient and promotes consistency no 
matter where the pipe is being manufactured. 

4. Standards make businesses more
competitive

Concrete pipe is manufactured in every state/
territory/island in Australia and New Zealand. 
AS/NZS 4058 means manufacturers produce 
consistent quality pipe in each of these regions,  
but also allows organisations to implement 
efficient production, operational and logistical 
procedures. Isolated changes to concrete pipe 
specification, that compromises AS/NZS 4058, 
can lead to major changes in these procedures.  
The appropriate use of Standards means that 
in a market open to a number of different 
materials, the “playing field” remains level.

5. Standards link Australia and
New Zealand to the world

History shows that concrete pipe manufacturers 
in Australia and New Zealand showed the world 
how to make durable and dependable concrete 
pipe. Today, AS/NZS 4058 and AS/NZS 3725 
are recognised by overseas groups such as the 
Concrete Pipeline Systems Association in the UK 
as being integral to providing concrete pipeline 
systems that will last for over 100 years.

6. Standards complement regulation
and make markets work better

AS/NZS 4058 provides designers with a range of 
pipe diameters available for all typical hydraulic 
design requirements. Manufacturers with qual-
ity procedures established in accordance to the 
Standard are able to produce this range of pipe 
to satisfy these requirements. 

AS/NZS 3725 also provides designers with 
guidelines focused on buried rigid structures, the 
determination of the working dead and live loads, 
complemented by the most appropriate instal-
lation support, allows designers to choose the 
right class of pipe for all expected conditions in 
Australia and New Zealand.

7. Working on Australian and
New Zealand Standards rewards
participants

The most recent revisions of AS/NZS 4058 and 
AS/NZS 3725, completed in 2007, had repre-
sentatives from 12 different Australian and New 
Zealand industry groups, from road authorities, 
manufacturers, academia, local government, 
and various associations affiliated with concrete 
pipe requirements. This eclectic group have pro-
duced the strongest Australian and New Zealand 
performance based standard for steel reinforced 
concrete in the 75 years since that first version 
back in 1937. The reward for these participants 
is knowing that they have set the benchmark 
high for manufacturers and provided confi-
dence to the end user that the product will be 
dependable and safe for the next 100 years.
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Environmental 
Classification of 
Concrete Pipe

A marine environment is defined as 
“an underground environment for a pipe 
where the interior surface of the pipe-
line is also subject to tidal flow (i.e. not 
openly exposed to direct wave action or 
wind driven salt-borne spray)”. For con-
crete pipe expected to be installed in 
these areas, the minimum cover required  
in the barrel and socket is 20mm for 
machine made pipe. AS/NZS 4058 also 
states that where pipes are loaded to less 
than 50% of the proof load in a marine 
environment, barrel cover may be reduced 
to 15mm for machine made pipe.

For both normal and marine environ-
ments, the minimum cover specifications 
apply to pipes with water absorption no 
greater than 6% when tested in accord-
ance with Appendix F of AS/NZ S4058.

Other environment is broadly defined 
in AS/NZS 4058. The Standard says that it  
is “an environment that does not comply 
with the definitions for either normal 
or marine environments”. To assist with 
clarification, Appendix E of the Standard 
provides a guideline for the concentra-
tion of typical environmental constituents 
that concrete pipe may be exposed to,  
both in soil and in water. Table E1 in 
Appendix E outlines the concentration 
limits for chloride, sulfate, acidity and 
CO2 that are acceptable for concrete pipe 
to maintain a minimum 10 mm cover, and 
still achieve a 100 year service life. Other 
environment can be defined as any con-
dition where the limits in Appendix E are  
exceeded, such as above ground salt 
water exposure with excessive wetting 
and drying. In these instances, the con-
crete pipe will require other parameters 
above the minimum 10 mm cover to 
achieve the expected durability.

When exposed to aggressive conditions 
in other environments, the concrete 
pipe can be designed to include further 
improvements to provide the expected 
durability and service life. In order of less 
critical requirements to the more severe 
situation, these can include:

•	 Maintaining a 10 mm minimum cover 
and using a more durable or blended 
cement.

•	 Additional cover to the steel reinforce-
ment maintaining the use of GP cement.

•	 Additional cover to the steel reinforce-
ment with a more durable or blended 
cement. 

•	 The application of internal coatings or 
liners for the pipe.

In all instances of other environments, 
consultation with experienced engineers 
from CPAA manufacturers will assist with 
specifying the most appropriate concrete 
pipe for the expected conditions. This will 
ensure that your concrete pipeline system 
is efficient as well as remaining durable 
throughout its expected lifetime.

Typically however, the majority of con-
crete pipe installed in Australia and New 
Zealand will be in a normal environment.  
AS/NZS 4058 provides manufacturers with 
the minimum requirements required to 
produce concrete pipe that is installed  
in this environment to ensure that the 
durability criteria is met.Concrete pipes are usually buried 

underground. As such the service 
performance of a concrete pipe-

line is dependent on what may be found 
underground or within the pipe, rather 
than what may be in the air above ground. 
AS/NZS 4058 - 2007 “Precast concrete 
pipes - pressure and non-pressure” classi-
fies the environments that concrete pipe 
can be found in to correspond with these 
expectations and refers to them as nor-
mal, marine and other environments.

A normal environment is defined as 
“an underground environment having 
negligible influence on the in-service life 
expectancy of pipe and having a mini-
mum cover to reinforcement complying 
with AS/NZS 4058”. Machine made concrete
pipe, with a wall thickness greater than 
35 mm, installed under these conditions 
is required to have a minimum cover of 
10 mm.
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Installation in a normal environment

Concrete pipe for a marine environment.



project. This involved understanding 
the scope of the project, achieving 
strict technical and durability require-
ments, and being able to provide a 
mould, liner and band that met with 
the client benchmarks. By meeting 
the criterion, they were rewarded 
with the supply contract.

As a result, the locally produced 
steel reinforced concrete jacking pipe 
was manufactured and installed to 
the satisfaction of the consultant, 
contractor and client.

would be divided into sections with one or 
more intermediate shafts. However, the steep 
slope and topography of the area made this 
option impossible, so the Pringle Hill tunnel 
had to be one long, continuous tunnel.

A CPAA member supplied the DN2100 
concrete jacking pipe that was integral to the 
successful completion of the tunnel, and a 
significant accomplishment for tunnel engi-

The use of steel reinforced concrete
jacking pipe is an important part of the 
sewer and drainage industry in New 

Zealand. In recent times, McConnell Dowell 
were contracted to install concrete jacking pipe 
for one of the South Island’s major projects, 
Stage 2 of the Western Interceptor sewer 
upgrade along St Asaph Street in Christchurch, 
on behalf of Christchurch City Council. 

The contract involved installing 4 km’s of 
protective lined DN1350 sewer concrete pipe 
as part of Christchurch City Council’s major 
sewer upgrade programme. The difficulty 
arose in the fact that the project required a 
1350mm x 3m long lined jacking pipe which  
had not previously been made in New 
Zealand. To overcome this challenge, one of 
the CPAA members in New Zealand worked 
closely with McConnell Dowell on a pipe 
design to meet the requirements of the 

The Southern Hemisphere’s longest pipe-
jack was recently completed at Nambour 
in South East Queensland. The pipe-jack 

is part of the Northern Pipeline Interconnector 
(NPI) – Stage 2, which involves construction of 
48 kilometres of underground, reverse-flow 
water pipeline from the Noosa Water Treat-
ment Plant at Cooroy to the NPI – Stage 1 at 
Eudlo. This project is a key component of the 
South East Queensland Water Grid. The North-
ern Network Alliance (NNA) is designing and 
constructing the NPI – Stage 2 for LinkWater. 
The NNA is comprised of LinkWater Projects, 
McConnell Dowell Corporation Limited, 
Abigroup and KBR.

The pipeline alignment includes a section 
through Pringle Hill in Nambour. Tunnelling 
through Pringle Hill represented a significant 
construction challenge given the tunnel’s 
length of 1,032 m, its height difference of 60 
m from the launch position to the final target, 
and the design requirement for a significant 
vertical curve.

Usually a microtunnel of comparable length 

neering in Australia. Ten interjack stations 
were deployed inside the tunnel to enable the 
pipe-jack to achieve this significant length.

By successfully installing the jacking pipes 
over a distance of more than one kilometre, it 
demonstrated there is greater scope for infra- 
structure designers to choose more economical  
routes, which may also deliver benefits to 
residents and the environment.
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    CASE STUDY: New Zealand jacking pipe for the Western Interceptor

    CASE STUDY: Northern Pipeline Interconnector – Stage 2

Client:  Christchurch City Council

Consultant: Beca Group

Contractor: McConnell Dowell

Client:  Northern Network 
 Alliance (NNA)

The DN1350 
pipe ready for 
jacking

One of the 
3 metre DN1350 
jacking pipes 
freshly cast
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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!

CPAA Member Companies
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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

From the Website
PipeClass

Design Courses

Events

The Australian and New Zealand Standards for concrete pipe
are produced specifically for specifiers to design a buried 
rigid  pipeline system. The CPAA software program PipeClass is 

designed specifically in accordance with these Standards to allow 
specifiers to easily select the right class of concrete pipe in accord-
ance with AS/NZS 4058 and AS/NZS 3725.

One of the other advantages of the 
software is it provides users an opportu-
nity to check the impact of construction 
loads on concrete pipe before being put 
into service. The comprehensive vehicle  
library in the software means designers 
can make informed decisions on the  
right class of pipe to use, or the most 
appropriate installation support required,  
to ensure short term loads do not 
compromise the long term capability of 
the system.

Download your FREE copy of PipeClass today at www.cpaa.asn.au  

Technical Notes

The CPAA has released a number of Technical Notes in recent 
times. These include:

• Installing small concrete pipe under roads – Small diameter 
concrete pipe requires extra attention during installation. Particu-
larly under roadways. This Technical Note provides specifiers and 
contractors with a practical guide to ensure that small diameter 
pipes are installed to AS/NZS 3725 without compromise.

• Update – small box culverts and AS 1597.1 – AS 1597.1, the 
small box culvert standard, was revised in 2010. There are a number 
of significant changes to this standard that will impact industry, in
particular as it is the first revision of this document in 36 years.
    These Technical Notes explain 

what these changes are! 

Steel reinforced concrete pipe is a product that requires
specific manufacturing, design and installation Standards. 
Cement Concrete Services (CCS) run a full day design course 

on how to use these Standards appropriately to design and select 
concrete pipeline systems from first principles.

The course, supported by the CPAA, is being held in four Australian 
capital cities in 2011. 

• Sydney 23 August 2011, Stamford Grand, North Ryde
• Brisbane 4 October 2011, Mercure, Brisbane
• Melbourne 13 October 2011, Hotel Grand Chancellor, Melbourne
• Perth 7 November 2011, Comfort Inn Wentworth, Perth

These are the only full day design courses this year on concrete
pipeline design in accordance with the Australian Standards, 
AS/NZS4058 and AS/NZS3725. Don’t miss out on the opportunity to 
further your design expertise to provide pipeline systems that will last 
100 years.

For more details or to register contact CCS at: 
info@cementconcrete.com

Updates in New Zealand Standards

The CPAA New Zealand regional group recently completed a
series of Information Sessions throughout the South Island to 
update industry of significant changes to the Standards and 

CPAA technical resources. These sessions provided delegates with 
insight to important advances to installation, testing and verification 
techniques required for concrete pipe, in particular small diameter 
pipe under road.

Stuart Moulding of Civiltrain NZ was also part of the CPAA 
Information Sessions, lending his experience in soil testing methods 
and equipment. Civiltrain NZ will also be conducting the concrete 
pipe installation training, supported by the CPAA, throughout New 
Zealand from July 2011. 

For more detail contact Civiltrain at www.civiltrain.co.nz

crete Pipe Association of AustCon ralasia
admin@cpaa.asn.au  www.cpaa.asn.au
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INSTALLING SMALL Ø CONCRETE PIPE UNDER ROADS

AS/NZS 3725:2007 – Design for installation of buried concrete pipes outlines the minimum requirements 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 are not 

employed and the minimum compaction standards for bedding and 

backfill are not met. Whilst the Standard outlines the recommended 

minimum compaction levels for each support type, it does not provide 

guidance on test methods to check this on site. The outcome is that 

culverts using 225, 300, & 375mm diameter pipes become 

susceptible to circumferential cracking during construction. 

This Technical Note is designed to provide specifiers and contractors 

with a practical on site guide to assist achieving the required 

compaction levels outlined in AS/NZS3725 and to be able to verify 

them. An HS2 installation, as per Figure 1, has been assumed as this 

is a typical requirement for support under a roadway.

The minimum compaction requirements that must be achieved when 

installing to an HS2 support underneath a road are outlined in 

AS/NZS3725, and require the use of selected materials graded in 

accordance with Tables 6 & 7 of the Standard (see Tables 1 & 2 below). 

Using the appropriate materials that comply with the grading 

requirements of these tables will enable the required levels of 

compaction to be achieved without excessive compaction efforts. 

AS/NZS3725 notes under both these tables:
Acceptable material within the (tabled) grading limits would result in material that is well graded and free draining. 

Granular material that may exhibit these qualities but would break down when wetted, such as shale or gravely 

conglomerates, are not suitable materials and shall not be used.

Table 1: Grading limits for select fill in bed and haunch 

zone from AS/NZS3725 Table 6.
Table 2: Grading limits for select fill in side zone from 

AS/NZS3725 Table 7

Figure 1: Modified HS2 bedding requirements as per AS/NZS3725
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Update – small box cUlverts & as 1597.1
The Australian Standard AS1597.1-2010 “Precast reinforced concrete box culverts – small” was revised in 
2010 for the first time since 1974. The Concrete Pipe Association of Australasia worked alongside Australian 
Standards to assist with the ultimate release of an up to date specification to benefit the construction industry 
in Australia.

The revision of the Standard means that there are a number of significant changes and additions that will affect 
manufacturers, designers, specifiers and contractors. This Technical Note will outline the significant sections of 
the document that will impact industry and alert specifiers and contractors of changes related to manufactured 
product.

1. The previous version of AS1597.1 was released in 1974. The 2010 version standardises the
following practices that currently take place and new requirements for the manufacture and design 
of small box culverts:

• It states that culverts manufactured in accordance with the Standard can expect to achieve a design life in 
excess of 100 years.

• The maximum height of fill for a culvert under a road is 2m and under a railway is 5m.
• Materials used for small box culvert manufacture are now referenced to the current material Standards. 
• A table of truncated preferred internal dimensions for small box culverts is provided. CPAA manufacturers 

will be looking to align their production in line with the new Standard (see Table 2.5 from AS 1597.1 below).

table 2.5
PREFERRED INTERNAL DIMENSIONS – CULVERT UNITS

NOTES: 
1: The size class is designated as ‘the nominal span’ × ‘the nominal height’ in millimetres, for example ‘450 × 300’.
2: Other size culverts may be made to a specific order.
3: Actual size should be checked with manufacturers.
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300 × 225 300 225
450 × 300 450 300
600 × 300 600 300
600 × 450 600 450
900 × 300 900 300
900 × 600 900 600

 1200 × 300 1200 300
 1200 × 600 1200 600 
 1200 × 900 1200 900
 1200 × 1200 1200 1200

Size class Nominal span (mm) Nominal height (mm)


