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Traditionally civil engineering structures 
depend on the characteristics of earth 
materials as well as the manufactured com-

ponents. This is certainly the case with concrete 
pipe and one of the pioneers of pipeline soil 
mechanics, M.G. Spangler, quotes: 

‘All structures, regardless of the mate-
rial of which they are constructed, rest 
ultimately upon soil or rock … In the case 
of sewers, culverts, tunnels and other 
types of underground structures … soil is 
important as the major source of the loads 
to which they are subjected in service and 
which they must be designed to carry.’ 

The aim of structural design of pipelines is to 
create a stable interaction between the pipes and 
the surrounding soil. When designing to select 
the right concrete pipe for a particular pipeline, 
AS/NZS 3725:2007 Design for installation  
of buried concrete pipes is the Australian and 
New Zealand Standard to use. By designing 
to this Standard, the design load on a pipe is 
limited to its proof load, and then multiplied by 
a factor corresponding to the type of bedding it 
will be placed in. By following this, the design 
procedure guards against overloading the pipe. 
However, it is dependent on the installation 
parameters being achieved. There are three main aspects to the installa-

tion of concrete pipe that can affect the long-
term structural performance of the pipeline:

1. Compaction
2. Bedding, haunch and side support
3. Uniform support.

The Standard deals with the installation of 
concrete pipe in significant detail as any design  
calculation in accordance to AS/NZS 3725 
assumes that these three aspects are considered 
and that any unacceptable site conditions are 
avoided. 

Compaction: 
When natural soils are disturbed in the ground 
for the installation of pipeline systems there 
is a high degree of variability expected in the 
consolidation of fill when a load is applied. As 
a result it is essential that the fill material used 

over and around the pipe is thoroughly and uni-
formly compacted to maintain required grades 
and alignment, circumferential and longitudinal 
support, and surface levels. Compaction is the 
greatest influence on pipe performance (and 
probably the least tested).

Bedding, haunch and side support: 
Whilst concrete is inherently a strong material, 
the load carrying capacity of the material can be 
increased significantly by the installation condi-
tion. AS/NZS 3725 outlines not only the geom-
etry of these support zones, but also the grading 
limits for selected fill that is required in these ar-
eas. The reason for this is to ensure compaction 
requirements in these support zones are met. 
Otherwise, the bedding factor used in the design 
process may not be met, and the wrong class of 
pipe installed.

Uniform support: AS/NZS 3725 notes that 
during the design process uniform support is as-
sumed to be maintained throughout any pipe-
line installation. Concrete pipes are round and 
rely on hoop action for their structural strength. 
They are not designed to act as beams. Concrete 
pipes can be subjected to beam action when 
there are gaps or humps in the bedding (e.g. 
large aggregate protruding the bedding surface), 
if there is significant movement in the native soil 
or foundation, or when pipes are mishandled. 
Stress placed on concrete pipe due to uneven 
support can result in circumferential cracking. 

The preface of AS/NZS 3725 states that the 
objective of the Standard is to enable an appro-
priate class of concrete pipe, manufactured to 
AS/NZS 4058, to be selected for use in below-
ground applications. By following the installation 
process outlined in the Standard, the design is 
not compromised and a major step is taken to 
provide a pipeline system that will last for over 
100 years.
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Installing Concrete
Pipe to Last 100 Years 
This is the second of a three-part series in 2012 that out-
lines how steel reinforced concrete pipe can be designed, 
manufactured and installed in accordance with Australian 
and New Zealand Standards to last 100 years.

Good compaction of the support zones is critical for 
bedding factors to be met

Uniform support in the bed zone (includes a recess 
for socket joint and continuous uniformity)



 
 

5 Things You MaY noT Know 
abouT insTalling sRCP

occur on the outside and inside of the con-
duit. Be careful to avoid impact damage with 
construction equipment and other pipes. 
Make sure that the lifting of pipes is carried 
out using the correct handling equipment 
which is of adequate strength, and that the 
conduit is placed ‘top up’ where applicable. 
A significant loss of strength can be exhibited 
in the pipe if it is not placed with the top up.

3.  Controlled low strength material 
can be used to support concrete pipe.

Controlled low strength material (CLSM) can 
be used as an alternative to mechanically com-
pacted fill in the critical haunch and side zones. 
These can consist of slurry fills, flowable fills, 
flowable mortar, soil-cement mortars, and 
other types of fill when site access is limited, 
narrow trench widths make mechanical com-
paction difficult, spacing between multiple 
pipes is minimal, available soils do not meet 
the grading requirements for the haunch and 
side zones, and where trench fill subsidence 
needs to be minimised. Material should have 
a high slump (in the range of 150 to 200 mm) 
and have compressive strength in the range of 
0.6 to 3.0 MPa at 28 days.

4.  Unstable ground conditions can 
impact the installation method.

In poor or variable ground conditions an 
appropriate installation method needs to be 
determined. This may include: 
• removal of all unstable material in soft 

spots and replacing with compacted select 
material

• poor foundation conditions may require 
excavation of unsuitable material and re-
placement with compacted select material

• widening of the trench to create a raft 
effect to spread the load to acceptable levels

• use of geotextiles to maintain the stability 
of constructed foundation

• construction of a uniform bed zone in 
accordance with the Standard, paying 
particular attention to the contact zone 
between pipe and bed zone

• changing the specification to an installa-
tion that requires the minimum acceptable 
compaction levels (which may result in a 
higher class of pipe).

5.  Compaction levels can be 
checked – simply 

Whilst AS/NZS 3725:2007 outlines the recom-
mended minimum compaction levels for each 
support type, it does not provide guidance on 
test methods to check this on site. The CPAA 
Technical Note Installing small diameter pipe 
under road provides specifiers and contractors 
a practical on-site guide to assist in achieving 
the required compaction levels outlined in the 
Standard and to be able to verify them. Good 
compaction within the specified limits is very 
important in the construction of a concrete 
pipeline trench or embankment. However, 
with the advent of heavier and higher impact  
equipment, compaction loads can become 
excessive. If they are not checked it is likely 
the load created by the impact has not been 
designed for. This applies equally to any com-
paction conducted during and after backfilling.

FUrTHEr rEadINg:
AS/NZS 3725:2007 ‘Design for installation of CPAA Engineering Guideline:  CPAA Technical Note: Installation
buried concrete pipes’ Circumferential Cracking* in unstable conditions*

AS/NZS 3725 Supp 1:2007 ‘Design for installation CPAA Technical Note: Installing small CPAA Compaction Charts under
of buried concrete pipes – Commentary’ diameter pipe under road* Construction Loads*

*Available at www.cpaa.asn.au

1.  Understanding of the ground condi-
tions can impact the installation design.

Before commencing the installation of steel 
reinforced concrete pipe (SRCP), contractors, 
designers and authorities should endeavour to 
obtain as much information as possible about 
the ground conditions of the worksite. The 
information may be critical to the design of 
the foundation and bedding requirements for 
the pipeline, determination of the geometry 
and type of trench that needs to be prepared, 
or providing important details on the backfill 
material. All of these details can impact the 
bedding factor and the type of installation 
support required.

2.  Concrete pipe strength and durability 
can be affected by poor handling on site.

Whilst concrete pipes are inherently strong, 
if they are not handled correctly during 
placement then cracks, dents, and spalls can 
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Trench shoring may 
be required after site 
investigations.

Care must be taken when 
handling and transporting 
pipe on site.

Unstable foundation and poor bedding can 
lead to damaged pipe.



PHaSE 2a: The beginning of the second phase 
commenced not long after Phase 1 was com-
pleted, and was finished in 2010. In this instance 
1600 mm diameter Class 4 pipes were used 
again, along with 1350 mm diameter pipes (Class 
3 and 4). In total, 1 km of lined concrete sewer 
pipe was installed. The contractors experienced 
similar conditions to Phase 1 and were required 
to use trench shoring techniques to achieve the 
required installation specified. This appears to 
have been significant as there were no reports of 
damage in this phase following the earthquake 
activity.

The Western Interceptor is part of a long-
term program of wastewater projects by  
the Christchurch City Council to help 

reduce the frequency of wastewater flowing 
into the Avon River during wet weather and 
support growth in the west and south-west of 
Christchurch. Naturally the project was sent into 
the unknown following the 2011 earthquake in 
Christchurch, and the many subsequent after- 
shocks, however the final stage of work is 
currently being redesigned due to these effects 
and will ensure a better management of sew-
erage flows at this point of the network. The 
project is now scheduled to be completed before 
the end of 2012 – a remarkable achievement 
given the severity of the damage and continuing 
seismic activity.

Along the way CPAA member companies 
have been heavily involved in the supply and 
design of strong, robust and durable concrete 
pipe for sewer applications. Just as importantly 
they have been placed in accordance with well-
designed installation systems that were appro- 
priate for the material and also the ground 
conditions encountered. 

PHaSE 1: Started in 2007 and completed 
during 2008, this section of the pipeline required 
800 metres of large diameter sewer pipeline. The 
Class 3 and 4 pipes, all of 1600 mm diameter, 
needed to be placed using traditional trench 
installation methods. Due to the depth of the 
trench and the stability of the ground, trench 
shoring was a vital element to the safety of the 
contractors and effectiveness of the placement. 
Following the seismic activity in Christchurch it 
appears that the pipeline is in sound working 
order. Proper installation technique specific to 
a rigid concrete pipe has had a high degree of 
influence in this.
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Trench shoring was vital on 
Phase 1 of the project.

1350 mm diameter pipe 
ready to be jacked into 
place on Phase 2b.

Large 1600 mm 
diameter pipe ready 
for placement on 
Phase 2a.

PHaSE 2B: Due to the position of the sewer 
line, Phase 2b was required to be placed using 
trenchless technology. Tunneling in this section 
and the jacking of 4 km of 1350 mm diameter 
pipe begun in July 2010 and, due to the seismic  
activity, was completed 19 months later in 
February 2012, several months behind schedule. 
A paper presented by Ed Ayre (McConnell Dowell)  
at Ingenium in 2012, titled ‘Christchurch 
Western Interceptor Phase II – Micro Tunnelling in 
a Confined Urban Environment’, concludes: 

‘While ostensibly a 1350 pipejack should 
be a fairly straightforward project, the geo- 
graphical extent, ground conditions, num-
ber of stakeholders, proximity to existing 
assets and numerous significant earth-
quakes turned this into a very complex 
project. In turn these complexities required 
careful planning, risk mitigation and inno-
vative solutions to ensure that the project  
will be completed to the quality and 
satisfaction of the client, Christchurch City 
Council.’
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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 Construction Loads page is set up to check what impact 
any short-term live loads during construction (e.g. one or more 
specific construction vehicles) will have on the concrete pipe 

selected for any particular project. These construction loads are 
distinct from in-service design loads, which are applied over the life 
of the pipeline (i.e. regular vehicle traffic). This tool can be used by 
project managers, site supervisors and contractors as an easy check 
on site before pipe is installed.

In the event that the chosen construction load cannot be used at 
any fill height or the range of fill heights is unacceptable to proposed 
construction methods, PipeClass provides the ability to change the 
base design to cater specifically for the construction load condition.

The design can be adjusted by:

• Increasing the bedding factor by changing the support type

• Increasing the pipe load class

•	 Both of the above.

How the adjustment affects the design can be seen immediately 
by any change in the allowable fill range for the construction loads.

Concrete Pipe Association of Australasia
admin@cpaa.asn.au  www.cpaa.asn.au
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Training:
installing Concrete Pipe

FROM THE WEBSITE:
PipeClass Tip
Impact of short-term live loads

Training:
Design for installation 
of Concrete Pipe

Civiltrain, an Auckland-based construction training course 
provider, offers a half-day, in-house concrete pipe installation 
course (approved by the CPAA) that focuses on: an introduction 

to concrete pipes, their uses, types and production; safety; pre-con-
struction, organisation, receiving and unloading, storing and handling 
of pipes; trenching for pipe laying; installation and embedment of
concrete pipe to ensure long life; compaction around concrete pipes; 
bed, haunch and side zone material selection and how best to work 
these materials; laying and placement of concrete pipe; and field 
acceptance testing.

At the end of this course it is envisaged that candidates will have 
the foundation knowledge of how to install concrete pipes so that 
they can work in accordance to the design and specification require-
ments.

For more information on how to arrange a training course for 
your pipe layers today go to www.civiltrain.co.nz or contact Stuart 
Moulding at info@civiltrain.co.nz.

Cement and Concrete Services (CCS), supported by the CPAA, 
are running the only steel reinforced concrete pipe and pipe-
line design course in Australia in 2012. The one-day design 

course takes delegates right through AS/NZS 3725 and AS/NZS 4058, 
starting from first principles, to examine how concrete pipeline sys-
tems are designed for installation. 

Don’t miss out on the opportunity to get detailed training on such 
a specific aspect of concrete design. For more details or to register, go 
to www.cpaa.asn.au/design-course.html or contact CCS directly 
at info@cementandconcrete.com.

Tuesday 14 August 2012: Sydney (Stamford Grand, North Ryde)

Thursday 20 September 2012: Brisbane (Holiday Inn, Brisbane)

Friday 30 November 2012: Melbourne (Hotel Grand Chancellor,
Melbourne)

Civiltrain course with 
HEB Contractors in 

Auckland, May 2012.

Testing concrete
pipe for designed 
proof load.




