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The majority of steel reinforced concrete 
pipe manufactured in Australia and New 
Zealand is used in gravity stormwater drain-

age applications. However, a significant amount 
of concrete pipe is supplied for pressure and 
sewerage applications, which are also covered 
by the Australian and New Zealand Standard 
for concrete pipe AS/NZS 4058:2007 Precast 
concrete pipe (pressure and non-pressure).

AS/NZS 4058 notes in the scope – ‘This 
Standard applies to circular precast pipes manu-
factured from concrete, unreinforced or with 
circumferential steel reinforcement, that are 
intended for pressure or non-pressure water  
supply, drainage, sewerage or service duct 
applications.’

In general terms ‘pressure’ pipes are used to 
convey water that may result in a hydrostatic test 
pressure of greater than 50 kPa being placed 
on the pipe. This could be a result from either 
a gravity (free flowing) or pumped (mechanical) 
pipeline. Typically, pipe with a rubber ring joint 
(RRJ) is the default joint type as it will provide a 
better watertight join under pressure conditions. 

‘Sewer’ pipes are typically gravity fed pipes 
that transport sewage wastewater. The nature 
of sewage water can vary from being inert to 

extremely aggressive. As a result, the rubber 
ring joint (RRJ) is the default joint type as it is 
important for this type of wastewater to be 
transported without leaking. 

Whilst the general principles required to 
manufacture, design and select concrete pipe 
used in these applications remain the same as for 
drainage pipe, there are some specific aspects of 
AS/NZS 4058 and AS/NZS 3725:2007 Design 
for installation of buried concrete pipe that 
need to be considered when designing a pres-
sure or sewerage pipeline. These include – 

• Pressure class of a pipe is specifically defined 
in AS/NZS 4058 to differentiate it from drain-
age pipe. It is defined as: The pressure class 
of a reinforced concrete pressure pipe shall 
be the test pressure (Pt) (see Clause 4.5). 
The pressure class shall be designated by 
the value of Pt, in kPa, and the maximum 
permissible proof load (Tcp), in kN/m, de-
termined in accordance with AS/NZS 3725, 
but not less than that given in Clause 4.2(c).  
NOTE: Pressure class designations for pres-
sure pipe are a (Pt) value ≥50 kPa.

• Pressure pipes, under the definition above, 
must be tested to the ‘specified test pressure’ 

and to ‘ultimate pressure’ on a routine basis  
using a hydrostatic pressure test. This is to 
ensure that the pressure pipe and the joint 
are able to sustain the specified pressures 
without failure.

• Sewerage pipes must be type tested for 
watertightness at a test pressure of 90 kPa. 
AS/NZS 4058 also notes that routine testing 
for sewerage pipe applications can also be 
specified if required.

• Pipe intended for watertightness or pressure 
testing shall be designed to produce water-
tight pipeline joints in service.

• Markings for pressure pipe applications 
should include the nominal diameter, the 
load class and the hydrostatic test pressure.  
For example, a pipeline requiring a 750 
nominal diameter, Class 3 pipe capable of 
handling 600 kPa hydrostatic pressure would 
be marked as DN 750/3/600.

Further to these design and manufacture 
requirements from the Standards, a number of 
characteristics should be considered for concrete 
sewer and pressure. These, along with the 
benefits of using concrete, are outlined in the 
following pages.
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Sewerage tranSfer
concrete which is above the minimum 
flow line will undergo attack.

In Australia and New Zealand, CPAA 
members are all able to provide specifiers 
and asset owners with a concrete pipe 
that can suit the expected conditions 
when designing for sewerage applica-
tions. Some of the modifications that can 
be made to concrete pipe for sewerage 
applications are recognised in the 
CPAA Engineering Guideline Designing 
Durable Concrete Pipelines, and can also 
be determined following consultation 
between designer and manufacturer. This 
includes:

1. Extra Cover for Steel Reinforcement: 
Adding extra cover increases the level 
of protection where the systems de-
signer has little or no information to 
carry out a detailed pipe system analy-
sis. The cover can be increased from a 
nominal standard to lengthen the life 
of the pipe.

2. Sacrificial Concrete Layer: An internal 
surface layer of concrete in addition to 
the nominal cover to reinforcement re-
quired. This sacrificial layer is designed 
to ensure the pipe is structurally sound 
at the end of its design life. This makes 
it possible for the service life of the 
pipeline to be assessed and possibly 
extended.

3. Addition of Calcareous Materials: Con-
crete pipes manufactured from suit-
able calcium rich aggregate such as 
limestone provide added resistance to 
acidic corrosion by increasing the total 
alkalinity of the concrete and inhibiting 
the progress of the chemical attack. 
Its use will further augment durability 
performance when incorporated as a 
sacrificial layer and can lengthen the 
life of the pipe.

4. Corrosion Protection Linings: Ther-
moplastic linings can be fixed to the 
internal surface of a pipe to protect 
it against sulphide attack/corrosion 
in sewerage applications. These can 
include PVC or HDPE liners that are 
attached during the manufacturing 
process.

The great advantage of concrete pipe 
in these instances is that it can be engi-
neered to meet the specific needs of a 
project, whilst still being manufactured 
to meet the performance requirements of 
AS/NZS 4058. 

Concrete pipe is one of the widest 
used materials in the world for 
transporting sewerage.

However, concrete is susceptible to 
deformation in sewerage pipelines mainly  
due to the action of H2S attack. The 
problem of H2S attack is the resultant for-
mation of sulfuric acid gas. This can cause 
serious deterioration in concrete sewers  
and structures under particular conditions, 
and usually occurs in large sewers or under 
unusual circumstances. The sequence 
of H2S occurs only under particular con-
ditions of age, temperature, flow, and 
sulfide content of the sewage. Only the 
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An internally lined
concrete pipe being placed 
in a sewer application



 
 

Pressure PiPe

APPLICATIONS

Rubber ring sealed joints allow deflection 
for long radius curves and retain flexibil-
ity to permit minor settlement, expansion 
and contraction. When made for a pres-
sure pipe application these joints must 
be routinely tested for pressures that are 
commonly used in water transmission 
and distribution systems.

Range – Steel reinforced concrete 
pressure pipe is offered in a wide range of 
diameters, from 225 mm diameter up to 
3600 mm. Typical lengths are 2.44 metres 
but can be made to suit the appropriate 
requirement. 

Strength – Concrete pressure pipe can 
be engineered to withstand extreme earth 
loads and live loads because of its rigid 

to protect the new concrete sewer pipe 
from corrosion due to hydrogen sulphide 
gas and other forms of attack. 

Alkimos Wastewater Treatment 
Scheme – Perth (Pipeline – July 
2010) Required a significant number of 
pipes for the gravity main sewer that were 
expected to meet extremely high dura-
bility benchmarks. To achieve this Class 4, 
1950 mm diameter pipes, with extra con-
crete cover to the steel reinforcement, 

structure and built in load carrying ability. 
Detailed design of the pipe strength con-
siders the interaction of internal pressure 
and external loads, as per AS/NZS 3725.

Special applications – In most 
cases, concrete pressure pipe projects 
can be accomplished using standard wall 
thicknesses and dimensions. Occasionally, 
extreme conditions require special design 
such as those requiring increased earth 
loads (i.e. a spillway beneath a dam with 
an earth cover of 50 metres or more); and 
for jacking or micro-tunnelling situations 
where they are specifically manufactured 
to provide an inherent axial strength that 
is resistant to buckling. The engineered 
joints are also designed to promote water 
and air tightness. 

along with an internal HDPE lining were 
used. A number of Class 6, 1200 mm 
diameter pipes were also required with 
the internal HDPE lining. To ensure that 
the pipes met the strict benchmarks put 
in place, a number of tests, conducted 
at the precast yard, were specified – all 
in accordance with AS/NZS4058. These 
included cover checks, water absorption 
tests, ultimate load tests (on site and at 
the factory), hydro testing to 90 kPa, and 
joint tests.

Steel reinforced concrete pressure 
pipe is usually engineered to meet 
the specific needs of a project 

whilst being manufactured to AS/NZS 
4058. Although plastic and steel pipe are 
often accepted for pressure pipe applica-
tions in Australia and New Zealand, there 
are many benefits to using concrete pipe-
line systems. It offers the best features of 
a typically strong and durable concrete 
element to create a robust structure for 
conveying liquids within a wide range of 
external loads and internal pressures.

Joints – Concrete pressure pipe must 
be made with a rubber ring joint system. 
The joint system is designed so that the  
rubber ring is compressed around the 
circumference, creating a watertight seal. 

Pipeline has highlighted a number of 
significant sewerage and pressure 
pipe applications, supplied by CPAA 

members, over the last eight years. A snap- 
shot of two of these projects are below.

North Shore City Council CARE 
Program – Auckland (Pipeline – 
November 2008) The project involved 
installing three lines of 2.1 metre con-
crete jacking pipes that were lined with a 
corrosion-resistant PVC liner to meet the 
Council’s requirements for a 100 year 
design life in a sewerage environment. The 
PVC sheet lining material was included 
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The PVC lined jacking pipe at 
North Shore City Council

The HDPE lined concrete sewer 
pipe at Alkimos being installed
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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

Designing steel reinforced concrete pipeline systems 
requires an understanding of two Australian Standards –  
AS/NZS 4058 Precast concrete pipe and AS/NZS 3725  

Design for installation of buried concrete pipe. To gain a 
thorough understanding of these documents, and to be able to 
design to your full capacity, there is a design course available in 
Australia to suit this specific need.

Cement and Concrete Services (CCS) run a full day concrete 
pipeline design course and the schedule for 2013 is: 
Melbourne
Thursday, 22 August 2013,  Grand Chancellor, Melbourne 

Brisbane 
Wednesday, 13 November 2013, Mercure, North Quay 

For further information contact Joanne Uno at CCS on:
info@cementandconcrete.com 

Concrete Pipe Association of Australasia
admin@cpaa.asn.au   www.cpaa.asn.au
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PipeClass, the design software for selecting the class of concrete 
pipe, can be used for sewerage and pressure pipe applications. 
If you are designing a sewerage pipe, PipeClass includes 

all pipes used for gravity sewer applications. It should be noted that 
for pumped sewer mains (rising mains) it is necessary to select the 
pressure pipe option.

When designing a pressure pipe, PipeClass includes all pipes used 
for the conveyance of water subject to a hydrostatic test pressure of 
greater than 90 kPa. This could be either gravity or pumped pipeline. 
When this option is selected the option of inputting the working and 
test pressures on the In-Service Loads page becomes available. 

For both applications, the rubber ring joint (RRJ) type is the 
default joint type selected by PipeClass as it is the most appropriate. 
It is possible to select the jacking pipe joint option but, as jacking 
pipes for sewerage and pressure applications are non-standard, it is 
recommended that users contact their local CPAA member company 
for advice.

The CPAA has three documents readily available to the industry 
related to pressure and sewage pipe applications.
These are:

1.  Hydraulic Design for Concrete Conduits – This manual assists de-
signers with the hydraulic design of concrete culverts in Australia
and New Zealand. The manual includes the theoretical concepts 
of hydraulic design, as well as containing the appropriate design 
aspects for runoff, culverts, drains, and importantly, sewer and 
pressure pipes!

2. Designing Durable Concrete Pipelines – An Engineering Guideline
that provides specifiers with details on what to consider when
designing concrete pipeline systems in aggressive areas.

3.  Field Testing of Concrete Pipelines and Joints – Concrete pipes are
required from time to time to be tested on site. This document
provides specifiers and contractors with the appropriate details
required to field test concrete pressure pipes and their joints.

All three of these documents can be downloaded from the CPAA
web site at www.cpaa.asn.au as PDFs free of charge!

TThe CPAA congratulates the latest CPAA Prize winners from The 
University of Wollongong (UoW) and Uni SA. York Stanham took 
out the Water Engineering Prize at UoW whilst Jordan Ward 

won the Civil Engineering Project Prize at Uni SA. Congratulations to 
both winners!

• Website: Check out the new CPAA website at www.cpaa.asn.au

• Twitter: Follow us on Twitter @CPAA_concpipe

• Linked In: Follow our company on Linked In

• You Tube: Visit our channel CPAA_concpipe
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prevent the possibility of loading the test section with the 
full capacity of the compressor.

5. Add air slowly to the test section until the pressure is just 
over 1000 mm of water. Regulate the air supply to main-
tain the pressure between 1000 and 1100 mm head whilst 
checking all plugs, bulkheads and fittings, with soap solu-
tion if necessary, to ensure there is no stray leakage. This 
period, which should be a minimum of two minutes, also 
allows the air temperature to stabilise with the temperature 
of the pipe walls.

6. After the stabilisation period ensure that the pressure is just 
above 1000 mm head. Commence measuring time as the 
pressure falls to 1000 mm and note the time taken for it to 
drop another 200 to 800 mm head. For the pipe to pass the 
test this time should not be less than the holding time given 
in Table A.1 appropriate to the diameter and length of line 
under test.

7. If the pipeline fails the test the cause of the failure must be 
detected by audible or visual means and rectified and the 
test repeated. If no defect can be detected the installer can 
either:

	 • apply water to the pipeline internally and/or externally 
and then repeat the air test, or

	 • apply a hydrostatic test to prove that the pipeline is sound.

Appendix A

TEST PROCEDURE FOR AIR TESTING OF CONCRETE NON 

PRESSURE PIPELINES

1. The section of line to be tested should be flushed and 
cleaned. This serves to clean out any debris and wet the 
pipe.

2. Isolate the section of line to be tested by means of inflat-
able stoppers or other suitable test plugs. The ends of all 
branches, laterals, tees or wyes to be included in the test 
should be plugged to prevent possible blowout due to in-
ternal pressure. One of the plugs should have an inlet valve 
for connection to a source of air under pressure.

3. Prior to setting up the air test, ensure that ground water is 
not leaking into the isolated section of the line.

4. Connect the air hose to the inlet tap and a portable air 
control source. The air equipment should consist of neces-
sary valves and pressure gauges to control the rate at which 
air flows into the test section and to enable monitoring of 
the air pressure within the test section. Also, the testing ap-
paratus should be equipped with a pressure relief device to 

150 0–13 0–17 0–22 0–25 0–30 0–35 0–45 0–50 1–00 1–10 1–20 1–30

225 0–30 0–40 0–50 1–00 1–10 1–20 1–40 2–00 2–10 2–10 2–10 2–10

300 0–50 1–10 1–30 1–40 2–00 2–20 3–00 3–00 3–00 3–00 3–00 3–00

375 1–20 1–50 2–20 2–40 3–10 3–40 3–40 3–40 3–40 3–40 3–40 3–40

450 2–00 2–30 3–10 3–50 4–20 4–20 4–20 4–20 4–20 4–20 4–20 4–20

525 2–40 3–30 4–20 5–10 5–10 5–10 5–10 5–10 5–10 5–10 5–10 5–10

600 3–30 4–30 5–50 5–50 5–50 5–50 5–50 5–50 5–50 5–50 5–50 5–50

750 5–20 7–10 7–10 7–10 7–10 7–10 7–10 7–10 7–10 7–10 7–10 7–10

900 7–40 8–50 8–50 8–50 8–50 8–50 8–50 8–50 8–50 8–50 8–50 8–50

1050 10–10 10–10 10–10 10–10 10–10 10–10 10–10 10–10 10–10 10–10 10–10 10–10

1200 11–40 11–40 11–40 11–40 11–40 11–40 11–40 11–40 11–40 11–40 11–40 11–40

Pipe dia. LENGTH OF TEST SECTION (METRES)
(mm) 15 20 25 30 35 40 50 60 70 80 90 100

Table A.1: Air Test Holding Times (mins–secs) for an Average Applied Pressure of 900 mm
Head of Water (ie falling from 1000 to 800 mm head)CPAA DESIGN MANUAL
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