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Why do we have Australian and 
New Zealand Standards in the 
construction industry? They pro-

vide industry appropriate specification and 
design procedures so that products and 
services consistently perform in the way 
they are intended. At the same time they 
also promote innovation, competition,  
confidence and quality.

To keep up with these requirements in 
a changing world Standards are updated 
from time to time to ensure that these 
specifications and design procedures meet 
technology and resource advances, adapting 
to industry needs. In many of these instances, 
design procedures will mean changes in 
manufacturing needs and/or installation 
requirements, requiring design specifications 
to be updated to meet current practice. 

In the concrete pipe-line industry, there 

are five product-specific precast concrete 
standards. These Standards, like all others, 
are subject to review and change on an 
ongoing basis. The following summary of 
these five Standards is provided as a guide 
for checking your current specification 
requirements.

AS/NZS 4058:2007 Precast 
concrete pipe (pressure and 
non-pressure)

Summary: 
AS/NZS 4058 provides (a) designers with 
the details required to select concrete pipe 
appropriate for design and durability needs, 
and (b) manufacturers with the minimum 
requirements needed to produce qual-
ity steel reinforced concrete pipe to meet 

this. The Standard has evolved since its first 
version, known as AS A35, produced in 
1937. In 2007 it became the first joint 
Australian and New Zealand Standard for 
concrete pipe due to the synergies of the 
industry in the two countries. The Standard 
is performance based. This means that con-
crete pipe manufactured to this Standard 
must meet a number of performance-based  
criteria to be deemed appropriate for 
service. Importantly, it is specific to the 
selection and manufacture of buried steel 
reinforced concrete pipe.

Why it is important 
to update your specification: 
Changes made in the 2007 version of the 
Standard increased the onus on manu-
facturers to produce a quality pipe. These 
changes include – water absorption levels 
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Why it is important 
to update your specification: 
Specific AUSTROADS and NZTA vehicle  
loading criteria, along with updated meth-
ods of design and calculation, were inclu-
ded. These criteria are specific for buried 
concrete pipes. There were also changes 
to the geometry of embedment supports 
and to compaction levels required in critical 
zones that are vital to achieving appropriate 
bedding factors associated with pipe class 
selection.

Did you know! 
The CPAA PipeClass software program is 
designed to select pipe in complete accord-
ance with AS/NZS 3725:2007 and AS/NZS 
4058:2007.

AS 1597.1:2010 Precast rein-
forced concrete box 
culverts – small

Summary: 
AS 1597.1 is an Australian-specific standard 
for the production of small precast concrete  
box culverts. It was revised in 2010 and 
replaced the previous version that was 
produced in 1974. Long overdue for revi-
sion, the new Standard outlines a number 
of performance-based criteria that must 
be met by manufacturers to ensure that 

product is fit for purpose, as well as increas-
ing durability requirements to meet current 
day live load requirements and expectation 
of 100 year design life. 

Why it is important 
to update your specification: 
With changes in design live loads, the 
performance test loads needed to be 
increased to ensure that small box culverts 
are structurally adequate. The Proving Load 
(proof load) was increased by 25% and the 
Ultimate Load by 50%. This was to ensure 
small box culverts met the required service-
ability under today’s traffic loads. Using 
small box culverts made to the 1974 stand-
ard for current day traffic loads may result 
in under strength units.

for all pipe less than 6%; increased routine 
testing requirements; having auditable sys-
tems in place to demonstrate compliance 
to the Standard (i.e. through Quality Man-
agement Systems); and a three tiered check 
on compliance of materials, processes and 
performance.

Did you know! 
All CPAA members must manufacture 
concrete pipe to AS/NZS 4058 and have an 
auditable QMS certified under ISO9001.

AS/NZS 3725:2007 Design 
for installation of buried 
concrete pipe

Summary: 
AS/NZS 3725 enables specifiers to select an 
appropriate class of concrete pipe manu-
factured in accordance to AS/NZS 4058 for 
use in below ground installations. It should 
be used hand-in-hand with AS/NZS 4058. 
It was revised in 2007 to comply with the 
changes in AS/NZS 4058 and to meet in-
dustry practice. This Standard provides the 
data needed for designers and specifiers to 
select the right class of pipe due to working 
loads (dead, live and superimposed) in 
conjunction with the most appropriate 
installation method.
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Concrete pipe being installed to AS/NZS 3725

Concrete access chamber made to AS 4198



 
 

ate requirements of AS 3600 and AS 5100 
and the structural requirements needed to 
meet current load expectations. 

Why it is important 
to update your specification: 
The Standard can be used by specifiers to 
design for large box culverts with a 100 
year design life. This cannot be said of the 
1996 version. 

Did you know? 
CPAA members are working to comply with 
the new large box culvert standard with 
respect to both design and manufacture.

AS 4198:1994 Precast concrete 
access chambers for sewerage 
applications

To be able to meet the specification 
demands placed on the pipeline, Thiess 
engaged with a CPAA member company 
to supply a range of concrete products 
that meet their needs. This included 
requirements to provide long-term dura-
bility in sulphate soil conditions.

The specific precast concrete pipeline 
products supplied for the project included:

•	 Precast concrete pipe (manufactured 
to AS/NZS 4058:2007) – 5,000 metres 
of Class 2, 3 and 4 pipe in diameters 
ranging from 375 mm to 1200 mm.

•	 Small concrete box culverts (manu- 
factured to AS 1597.1-2010) – 2,000 
metres of culverts from 1200 x 900 mm 
down to 600 x 450 mm.

Summary: 
A performance-based Standard, it specifies 
the minimum requirements for the manu-
facture of quality controlled precast con-
crete access sewer chambers components, 
and includes descriptions of the minimum 
requirements for materials used, and for 
methods of sampling and testing of compo-
nents. It applies specifically to components 
that are intended to be used with buried 
sewer pipes to a depth of 6 m and for pipes 
not greater than 300 mm in diameter. 

Why it is important 
to update your specification: 
It is a specific Standard with respect to 
precast concrete chambers attached to 
buried concrete sewerage pipelines. Manu-
facturers are able to use the Standard to 
produce consistent, quality precast concrete 
components to suit.

Did you know? 
There have been a number of advances in 
the industry since 1994, including a pref-
erence for vacuum testing over pressure 
testing, as well as changes in materials 
standards and durability requirements. The 
Standard is long overdue for review.

These five Standards promote quality in 
manufacture and a consistent precast con-
crete product. To ensure that you receive 
the most appropriate material for today’s 
requirements insist upon concrete pipeline 
products designed, manufactured and in-
stalled to the most up to date Australian 
and New Zealand Standard.

•	 Sewer access chambers (manufactured 
to AS 4198 – 1994) – 900 units for use 
as air and scour pits, in various diam-
eters and heights to suit the finished 
surface levels.

Further to the need for a high quality 
and durable product, production needed 
to be scrutinised to meet a demanding  
schedule due to distance to project 
site and tight timing. Having production 
facilities that are designed to make prod-
uct in a consistent manner following 
strict controls, as required by these per-
formance based Standards, along with 
ISO 9001 accredited quality management 
systems, meant that this was able to be 
achieved.

Did you know? 
The number of preferred internal dimen-
sions for small box culvert units was reduced 
in the latest version to promote efficiency in 
design and production.

AS 1597.2:2013 Precast 
reinforced concrete box 
culverts – large

Summary: 
Most recently revised, AS 1597.2 is 
design focused for manufacturing large 
concrete box culverts. The Standard outlines 
a number of provisions that are required to 
achieve a design of 100 years, including the 
use of blended cements and increases in 
cover to steel reinforcement. It also includes 
a revised design section to meet appropri-

The use of precast concrete pipeline 
products, made to the most up to 
date and relevant Standards, was 

exemplified on the Victorian Desalination 
Project.

The plant, which cost over $3.5 
billion to construct, contributes water to 
Melbourne, Geelong, and regional areas, 
supplementing existing catchments in 
times of drought. 

The asset owner, AquaSure, con-
tracted Thiess Degremont to design and 
construct the large scale facility. The site 
includes a reverse osmosis desalination 
process plant, associated marine tunnels 
and structures, an 84 kilometre pipeline 
for water transfer, and an underground 
power line to supply power.
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    CASE STUDY:  Victorian Desalination Project

Concrete pipe produced in accordance to AS/NZS 4058
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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

  

The CPAA recently held Information Sessions on ‘Developments in Designing 
Pipeline Systems’ in Auckland, Christchurch, Wellington and Hamilton to over 
200 delegates. The session included four presentations on topics that covered the 

current Standards for concrete and flexible plastic pipe with respect to developments 
in bedding material specification for concrete pipe; PipeClass design software; design 
comparisons for rigid and flexible pipe; and acceptance criteria for pipeline systems.
Townsville – The CPAA presented a number of topics related to manufacture, design 
and installation of concrete pipe to over 100 people in Townsville over two days. This 
included specific presentations to Townsville City Council, the regional Queensland TMR 
division, and a number of local consultants and contractors.
Gold Coast – The CPAA was at the recent CIA Concrete 2013 conference. The 
CPAA is a proud member of the CIA and found the Conference to be an excellent 
opportunity to learn about new developments and catch up with important stakeholders 
in the concrete industry.
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The CPAA PipeClass program designs and selects concrete pipe 
in accordance to AS/NZS 3725. This also requires the pipe to 
have a particular installation support, which has a bedding 

factor that helps determine what load class is selected. It is impor-
tant that the parameters of this support are met so that the bedding 
factor used in design is replicated on site. 

To help communicate the right information regarding installa-
tion for the designed support, PipeClass allows the user to download 
a detailed specification for that particular embedment. Whether it is 
a type U, H or HS support, the program has the specific depths and 
geometry, material grading, and compaction levels from AS/NZS 3725 
for each support.

Installation specification to AS/NZS 3725:2007

The CPAA has a number of new documents available to the 
industry. These are:

1.  Engineering Guideline ‘Selecting Materials for Bedding SRCP’ – 
Provides alternatives for when the selected fill materials outlined in  
AS/NZS 3725 cannot be sourced or achieved, without compromising 
the bedding factor.

2. Technical Note ‘Biogenic Sulphuric Acid Attack on Concrete Pipe’ – 
When designing concrete sewers to resist this severe H2S attack mecha-
nism, designers should consider alternative solutions for the interior of a 
concrete pipe. This Technical Note explores this in more detail and makes 
some recommendations on how to approach the issue.

3.  Technical Note ‘Designing Rigid and Flexible Pipeline Systems’ – Design 
requirements for rigid and flexible pipe vary markedly. This Technical 
Note highlights five main design differences that should be considered 
when comparing rigid and flexible pipe.

These documents can be downloaded from the CPAA website at: 
www.cpaa.asn.au as PDFs free of charge!

Congratulations to Emma Lawton from the University of 
Technology in Sydney for winning the CPAA prize for Water 
and Wastewater Engineering. 

•			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

CPAA Media

Designing RigiD & Flexible PiPeline systems
In Australia and New Zealand the requirements for the design and installation of pipelines is specified in a number of  
Australian/New Zealand Standards that relate to the specific pipe type and material to be used. The pipe types predomi-
nantly used in Australia and New Zealand are rigid (i.e. steel reinforced concrete pipe) and flexible (i.e. plastic and metallic).  

The structural performance and in-service life of pipelines is dependent on the specified design and installation 
requirements, appropriate to the selected pipe material and the available site conditions being achieved.

The design requirements for each pipe alternative vary markedly with properties such as the rigidity or stiffness of the 
pipe material selected, its need or ability to react with the embedment materials, and the shape and dimensions of the 
embedment. The 5 points below are the main design differences that should be considered when comparing rigid and 
flexible pipe. 

1. Materials selection

•	 Concrete is rigid, plastic is flexible – Rigid pipe has sufficient strength to carry working loads on its own, flexible 
pipe deflects when under load and requires the interaction of the soil to have enough strength not to collapse.

•	 Different materials need different Standards – Concrete pipe has one product specific material Standard, 
AS/NZS 4058 “Precast concrete pipe (pressure and non-pressure)”. AS/NZS 3725 “Design for installation of buried 
concrete pipe”is then used to determine the expected loads on the pipe. 

 The various plastic pipe types, PVC, PE, GRP, all have a specific product Standard, whilst design is conducted in ac-
cordance with AS 2566.1 “Flexible plastic pipe – Design” and installation in accordance with AS 2566.2 “Flexible 
plastic pipe – Installation”.

•	 AS/NZS 4058 is the only pipe Standard that requires ALL product raw materials to comply with Australian 
and New Zealand Standards. This is not the case for all flexible pipe raw materials. Refer to the relevant standards 
to understand what is required for each pipe material. 

2. Product size and load class

•	 There are big differences in size availability – Concrete comes in 27 nominal sizes as per AS/NZS 4058, from 
225mm to 4200mm diameter. Plastic is unregulated and the size depends on the supplier and type.

•	 There is no comparison to load class – Concrete load capability is high and increases with class and size. Plastic 
pipe’s load carrying capability is dependent on the pipe stiffness and the soil interaction around it.

3. Structural design

•	 The main load bearing section of rigid and flexible pipelines is very different – For rigid concrete pipe it is 
the PIPE. For flexible plastic pipe it is the SOIL.

•	 This means the design criteria is critical for flexible pipe – Plastic has very low strength or stiffness, and as 
a result AS/NZS 2566.1 “Flexible plastic pipe – Design” requires the designer to calculate for the expected pipe 
deflection, stiffness and buckling, over its service life and determine what level of soil interaction is required to ensure 
it does not fail in the short or long term.
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TECHNICAL NOTE
Biogenic Sulphuric Acid AttAck on concrete pipe
In concrete pipes carrying aged sewage, in warm climates, the interior surface above the effluent level is subject to attack 

by sulfuric acid generated by bacterial action at the pipe wall, making use of hydrogen sulfide gas in the sewer atmosphere.  

The production of hydrogen sulphide and the consequential deterioration of concrete sewer pipes is first and foremost a 

function of sewer design and environmental factors. This process, known as “H2S attack”, can lead to very rapid deterioration. 

Biogenic sulphiric acid (BSA) attack is regarded as one of the most aggressive forms of attack on concrete sewer infrastruc-

ture. This has been studied since 1945 when it was discovered that bacteria are responsible for the attack mechanism. 

Colonisation of the concrete surfaces is progressive with various strains of the same family, Thiobacilli, thriving at different 

pH levels. The final stage is the most aggressive, with acid producing bacteria thriving at pH levels less than 2 and being 

capable of generating sufficient acid to reduce the pH to 1, which is highly aggressive to all cementitious materials.

The mechanism for this type of attack on concrete is summarised below:
Step 1: Newly installed concrete pipe has a highly alkaline surface pH of approximately 12-13. In the wastewater, sulphate 

reducing bacteria (SRB) reside which utilise sulphates present in the wastewater as an oxygen source, reducing them to 

produce hydrogen sulphide (H2S) and CO2. Step 2: If there is sufficient oxygen, nutrients and moisture present, colonisation of neutrophilic bacteria, can cause oxidi-

sation of H2S to create sulphuric acid (H2SO4). The acid reacts with the concrete pipe obvert and walls, and further lowers 

the pH. This facilitates colonisation by new strains, adapted for lower pH conditions, and so the pH gradually decreases. 

Step 3: When the pH of the concrete falls to around 4, colonisation by aggressive acidophilic bacteria occurs. These 

bacteria are capable of generating enough sulphuric acid to reduce the surface pH to 1-2 which is considered highly 

aggressive to all cementitious materials. Step 4: The corrosion process now results in concrete mass loss. The sulphuric acid first reacts with the calcium hydroxide 

(CaOH2) in the concrete to form gypsum. The formation of gypsum is associated with an increase in volume by a factor of 

1.2 to 2. Furthermore, the reaction between gypsum and tri-calcium aluminate (C3A) with the formation of ettringite causes 

an even larger volume expansion, which leads to increase of internal pressure and deterioration of the concrete matrix.

The factors that influence this type of attack to occur include:
•  Hydrogen sulphide being generated•  The release of H2S from a water phase to a gaseous phase
•  Biological oxidisation of H2S to sulphuric acid above the wastewater surface 

•  Acid attack on the damp surfaces of the exposed interior surface of the concrete pipe 
However, not all concrete pipes will be affected by hydrogen sulphide problem. The physical factors that that may impact 

on the affect sulphide generation and corrosion include:
•  Concentration of organic material and nutrients in the sewerage.
•  Sulfate concentrations.•  Dissolved oxygen level in the sewerage.•  pH value  (i.e. lower pH increases likelihood of H2S growth and attack). 

•  Temperature (i.e. higher temperature increase likelihood of bacterial growth rate). 

•  Relative humidity (corrosion requires moisture on the pipe wall). 
•  Stream velocity, surface area to volume ratio, vertical drop points, detention time.

•  Level of construction, grit and debris, surcharging.
•  Turbulence (at the point of turbulence, the water surface area for gas transfer increases often leading to a dramatic 

    release of H2S to the gaseous phase)
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