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Standards Australia and Standards New Zealand have recently 
revised the two main standards applicable for the manufacture, 
design and installation of reinforced concrete pipe – AS/
NZS4058 – 2007 “Precast concrete pipes (pressure and non-
pressure)” and AS/NZS3725 – 2007 “Design for Installation of 
Buried Concrete Pipes”.

The CPAA is committed to the use of Australian and New Zealand 
Standards in the construction and building industry! It is timely that 
the revised versions of these Standards are released together, as 
they work hand in hand to ensure that the manufacture, design, and 
installation of reinforced concrete pipe is completed to achieve a 
long, durable, 100 year service life!

AS/NZS4058: This document supersedes two standards, 
AS4058 – 1992 and NZS3107 – 1978, to become a joint 
standard in Australia and New Zealand for precast concrete pipes. 
The Standard states that “based on past experience of concrete 
pipe installations, a service life of 100 years could be expected 
when pipes are manufactured in accordance with this Standard 
and installed in accordance with AS/NZS3725 – 2007 in a 
‘normal environment’ and ‘marine environment’, as defined in this 
Standard.” 

Some of the important changes that industry should take note of 
include: 

• Manufacturers will need to have an auditable system of control 
that provides verification that the concrete pipe complies with 
each section of AS/NZS4058.

• Water absorption rates must not exceed 6% for concrete pipe 
(previously 8% for drainage pipe and 6.5% for pressure pipe).

• The crack load test is now referred to as the proof load test, and 
in New Zealand, will result in acceptance of wider cracks at 
proof load (i.e 0.15mm at 10mm cover),

• Routine testing is now required for water absorption, cover and 
workmanship.

AS/NZS4058 – 2007 places a heavier emphasis on the 
manufacturer to ensure that reinforced concrete pipes are 
manufactured to the Standard and able to comply with 100 year 
service life requirements in both Australia and New Zealand. 

AS/NZS3725: This document supersedes AS3725-1989 “Loads 
on buried concrete pipes”. The new document enables the designer 
to select an appropriate class of concrete pipe, as manufactured 
in accordance to AS/NZS4058, to handle particular loading 
situations, as well as specify the correct installation criteria.

Some of the important changes from the previous document include:

• Installation conditions
o Minimum width between the outside of the pipe and the trench 

is now D/6 or 150mm – whichever is greater 
o Minimum depth of overfill above the top of the pipe is now a 

minimum of 150mm 
o The minimum distance between multiple pipes is now 150mm 
o The depth of the side zone plus the haunch zone (z) is now 

0.5D or greater 
o Provision is now made for the use of controlled low strength 

material (CLSM) as appropriate fill.

• Loads on pipes
o The minimum height of fill allowable for the distribution of 

superimposed live loads is now 0.4m 
o The superimposed live loads for vehicle traffic have been 

taken from AS5100.2 “Bridge design: Design Loads” and the 
Transit NZ Bridge Manual 2003.

o Includes provision for construction and other heavy vehicle 
loads 

SETTING NEW STANDARDS IN CONCRETE PIPE

Class 4 pipe marked 
in accordance with 

AS/NZS4058

AS/NZS4058

AS/NZS3725

Min. distance between the 
trench wall and pipe has 

changed  in AS/NZS3725

Updated version of PipeClass – pipe selection 
design software – available soon from the CPAA
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One aspect of durability that is often overlooked in the concrete 
industry is one of the materials most important properties, 
autogenous healing.

Water in the pores of hydrated cement is highly alkaline, with a 
pH range of 12 to 13. The alkalinity of the pore water in concrete 
provides a double effect of providing a protective passivating 
layer around the steel reinforcement preventing corrosion, and 
creating a process known as autogenous healing. Autogenous 
healing is the ability of concrete to repair or heal cracks in the 
presence of moisture and calcium hydroxide. When exposed to 
carbon dioxide from the air, on the surface of cracks or voids, 
the calcium hydroxide is converted to the less soluble calcium 
carbonate. This substance precipitates out onto the crack surface 
and the slow deposition process eventually fills the crack or void 
in the concrete, effectively “healing” them!

Autogenous healing is common in buried reinforced concrete pipe 
due to the presence of moisture, either on the soil side or inside the 
pipe itself. These non-live cracks, when healed autogenously, are 
impermeable and can yield a structure stronger than the original. 
One of the reasons is that the concrete pipe seals the crack with 
calcium-carbonate crystals. These are formed when the carbon 
dioxide in the surrounding soil, air and water carbonates the free 
calcium oxide in the cement and the calcium hydroxide liberated 
by the hydration of the tricalcium silicate of the cement. The 
formula for this reaction is: Ca(OH)2 + CO2 = CaCO3 + H20

For a brittle material, subject to dimensional changes depending 
on the amount of moisture present, the self-healing property of 
concrete is crucial to its application in water-retaining structures. 
Recognising the lack of attention which has been paid to the topic 

in recent years, eminent concrete technologist and author Adam 
Neville reviewed autogenous healing and associated issues of 
cracking in 2002, dealing with the mechanism of the process, 
conditions necessary for it to take place and the greatest width 
of cracks which have been known to heal. Examples are cited of 
cracks up to 1.5 mm width in concrete pipe, which have healed 
within five years. For cracked concrete specimens exposed to a 
marine environment, it has been reported that cracks of width less 
than or equal to 0.5 mm healed before there was any significant 
effect on the reinforcing steel.

For more information on this phenomenon, refer to the CPAA 
website, www.concpipe.asn.au, and go to Technical Information 
to download the Technical Brief “Autogenous Healing”.

CONCRETE PIPE DURABILITY FACTS: AUTOGENOUS HEALING

Reinforced concrete showing the phenomenon known 
as autogenous healing

A cracked reinforced pipe healed autogenously
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The Best of Both Worlds!

The benefits of concrete pipe and precast structures are well 
known for major drainage applications, but in aggressive sewer 
environments hydrogen sulphide gas and other chemicals can 
cause corrosion of the concrete surface and reduce the life 
of the pipe. Large drainage structures can benefit from the 
structural strength that concrete offers, but how can they be 
protected in this environment?

A CPAA member faced this same challenging drainage 
situation when working with Auckland’s North Shore City 
Council on their $210 million 20-year CARE programme to 
improve its wastewater network. The project involved installing 
three lines of 2.1 metre concrete jacking pipes beneath a 
busy shopping centre and adjoining beach area. All pipes 
were lined with a corrosion-resistant PVC T-Lock liner to meet 
the Council’s requirements for a 100 year design life. T-Lock 
is a T ribbed PVC sheet lining material designed specifically 
to protect new concrete sewer pipe, structures and monolithic 
tunnels from corrosion due to hydrogen sulphide gas and other 
forms of attack. 

The 21-month project enlarged the sewer storage capacity to 
4000 cubic metres, the equivalent of two Olympic swimming 
pools. One of the lines (600 metres long), which required three 
interjack stations, is believed to be the longest ever completed 
in New Zealand. On the best installation day, 35 metres of 
pipe was jacked in one 12-hour shift – a world class effort for 
this sized pipe in such conditions. The project was undertaken 
by Works Infrastructure Harker Underground Joint Venture, in 
conjunction with consulting engineers Sinclair Knight Merz 
and Opus, and the CPAA member who designed a new 
pipe specifically for the contract. 400 x 2.1 metre diameter 
concrete jacking pipes were manufactured over a period of 
10 months. Each pipe, 2.5 metres long and weighing almost 
10 tonnes, was cast with a 3600 PVC liner. 

This project broke new ground in a number of areas – the 
tunnelling technique adopted usually requires 7 metres or 
more ground cover rather than the 3-4 metres involved in 
this instance. The JV contractors demonstrated that it was not 
only possible but the best option in minimising environmental 
impact and disruption to the public, as well as maximising 
worker safety. Use of the T-Lock PVC liner was also a first for a 
New Zealand project.

The success of the project came down to the establishment 
of an effective partnership between manufacturer, contractor, 
consultant and council working together to meet specified 
performance criteria in a challenging environment. Most 
importantly, the structural adequacy required of the drainage 
system could only be achieved by the use of reinforced 
concrete pipe!

The emergence of the PVC lined concrete pipe

The jacking equipment used

Checking out the 2.1m diameter PVC lined concrete pipe
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WHAT’S ON IN 2007

University lectures
Following the success 
of the concrete pipe 
technology lectures in 
2006, at universities 
throughout Australia 
and New Zealand, the 
program returns in 2007 
to a much wider audience.

The lectures, aimed primarily at 3rd and 4th year civil 
engineering students, are tailored to give the designers, 
contractors and consultants of tomorrow an overview 
on the importance of concrete pipes to the construction 
industry. It gives the students enough information to 
understand the relevance of concrete pipes, as well as 
knowing who to talk to when confronted by difficulties, 
whether they are on site or in the design office.

Technical Seminars
The CPAA 2007 seminar 
series “Setting the Standards 
in Concrete Pipe” promotes 
the latest versions of AS4058 
“Precast Concrete Pipes 
– Pressure and Non Pressure”
and AS3725 “Design 
for Installation of Buried 
Concrete Pipes” and explains the importance of these 
codes of practice when designing, installing, testing 
and manufacturing concrete pipeline. The seminars, 
backed by Standards Australia, Standards New 
Zealand and the Concrete Institute of Australia, are 
extremely important to all members of the industry. The 
seminars will take in all the major cities in Australia and 
New Zealand on the following dates: 

Design workshops

The outsourcing of 
concrete pipeline design 
is ever increasing in 
the demanding world 
of construction today. 
Consultants and designers, 
with little experience in the 
stormwater drainage or 
pressure pipe industry, are being confronted with design 
questions that are quite unfamiliar. The CPAA has 
developed a training package that provides designers 
with the tools to overcome this. The Association is 
available to run a half day training workshop for 
consultants, local councils, and government authorities 
(road, water and rail).

IPWEA (NSW) Concrete Pipe 
Installation Training Schedule

Correct installation of concrete 
pipe is critical to ensure that 
your asset remains durable 
over the expected service life. 
The IPWEA in NSW offers a 
full day training program on 
concrete pipe placement, in 
conjunction with the CPAA. The program is currently 
scheduled to be held in the following areas:

1st March 2007: Sydney
10th May 2007: Dubbo
14th August 2007: Tamworth

Contact Caitlin Williams at the IPWEA(NSW) for 
details on how to participate: cwilliams@ipwea.org.au

CPAA Member Companies
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  Australia

To contact the CPAA on any of the above training 
programs check out the website on www.concpipe.
asn.au and go to Seminars/Training, otherwise email 
the Association on info@concpipe.asn.au

17th April – Sydney
18th April – Brisbane
19th April – Melbourne
2nd May – Adelaide

3rd May – Perth
22nd May – Auckland
23rd May – Wellington
24th May – Christchurch


