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In 2007 AS/NZS 3725 ‘Design for installation 
of buried concrete pipes’ was released along 
with a detailed Commentary. AS/NZS 3725 

was prepared by a joint Australian and New 
Zealand committee of experts from road, rail and 
water authorities, local government, consultants, 
manufacturers and academia to incorporate  
best practice procedures with respect to the 
design and selection of steel reinforced concrete 
pipeline systems.

AS/NZS 3725 provides designers and specifiers 
in Australia and New Zealand an agreed basis 
for determining the vertical working loads that 
will be applied to buried concrete pipe in con-
junction with a range of installation conditions. 

The Standard assumes that the designer has 
completed the hydraulic design requirements 
and has selected the nominal diameter for the 
pipeline system from AS/NZS 4058. Once this is 
done, the designer can then: 

1. Determine the installation type:
The installation condition relates to how
the pipe is installed in the ground, and is
usually relative to the surface level of the
natural ground. The installation condition
significantly affects the loads acting on the
concrete pipe and it is extremely important for
designers to understand in what installation

condition the concrete pipe will be installed. 
The types of installation are generally based 
around trench and embankment (positive or 
negative) conditions. 

2. Determine the working dead load:
The various equations given in the Standard
for calculating dead loads due to fill materials 
are derived from load conditions associated
with particular configurations of an install- 
ation. Thus there is a particular method of
determining the working dead load due to fill
for where pipes are laid as a trench or in an
embankment condition.

3. Determine the superimposed live loads:
The live loads of principle concern in pipe
design are the concentrated surface loads
resulting from roadway, railway and construc-
tion vehicles. Live loads from construction
equipment are an essential consideration in
the design or selection of pipes as they may
constitute the maximum design loading.
For road vehicles, loads are distributed through
the fill for cover 0.4m based on elastic
theory and the appropriate Boussinesq
equations. The equations in the Standard
are based on methods and values adopted
specifically for buried concrete structures.

4. Choose the appropriate support
(and bedding factor):
The support provided to the buried con-
crete pipe acts as the foundation, but can
also significantly increase the load-carrying
capacity of the pipeline. The well-compacted
granular support limits load effects (bending
moments and shear forces) acting in the wall
of the concrete pipe for a given application
of external load. Support types include
U (uncontrolled), H (haunch), and HS (haunch 
and side).
    Associated with each support type is a 
numerical measure of this reduction or
increase in load carrying capacity which is
known as the bedding factor. The bedding
factor is a ratio of the bending moment in
the wall of the pipe which will be developed
in factory three edge bearing test and the
bending moment which will result in the field
installation for a given value of external load
applied.

5. Calculate the total working load
and subsequent test load:
The controlling loads are the specific combi-
nation of selected loads which have resulted
in the maximum loading on the pipe. The
minimum test load for concrete pipes, Tc, is
defined in AS/NZS 3725:2007 and is a work-
ing load corresponding to a particular value
of a factory test load which is carried out by
the reinforced concrete pipe manufacturer.
It is this load that enables the designer to
select the right class of pipe for the diameter
chosen.

The preface of AS/NZS 3725 states that
the objective of the Standard is to ensure an 
appropriate class of concrete pipe, manufactured 
to AS/NZS 4058, is selected for use in below 
ground applications. By following the design 
process carefully, the first step is taken to provide 
a pipeline system that will last for over 100 years.
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Design and Select Concrete 
Pipe for 100 Years  
This is the first of a three-part series in 2012 that outlines how steel 
reinforced concrete pipe can be designed, manufactured and installed in 
accordance to Australian and New Zealand Standards to last 100 years.

AS/NZS 3725 is 
used to determine 
working loads. 

Installation design can 
be dependent on the site 
conditions.



 
 

TOP 5 TIPS FOR DESIGNING SRCP

3.  Design for select fill in bed, 
haunch and side zones using the 
grading limits in AS/NZS 3725.

Concrete pipe must be evenly and uni-
formly supported along the length of 
its barrel by a suitable fill material in the 
typical support zones. The material must 
comply with the grading limits set out 
in AS/NZS 3725 so that the appropriate 
compaction levels can be achieved to 
meet the required bedding factor. If the 
select fill in the bed or haunch zones has 
a grading curve that fall outside the limits 
of the recommendation in the Standard, 
the bedding factors should be reduced 
accordingly.

4.  Changes in installation on site 
from design can impact the working 
load.

As an example, the design of a pipeline 
takes into account a certain trench width. 
If the trench width on site is wider than 
the design then this will obviously in-
crease the load on the pipe and perhaps 
result in an overload for the specified load 
class. Installation design criteria, such as 
trench width, should be a compromise 
between practical on-site requirements 
and performance of the installation as a 
whole.

5.  If you are designing a pressure 
pipe – design for internal pressure.

AS/NZS 3725 provides rules for calculat-
ing external working loads on concrete 
pipe. It also includes methodology for 
combining loads related to internal pres-
sures in conjunction with the external 
loads. Working pressure when specified 
should include all effects as well as any 
dynamic surge pressures in the pipeline.

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.  AS/NZS 3725 assumes that 
uniform support for concrete pipe 
is installed and maintained.

Uniform foundation support is required 
to be maintained throughout any pipeline 
installation, particularly for small diam-
eter pipe. This can be an issue where there  
are gaps or humps in the bedding (e.g. 
large aggregate protruding from the 
bedding surface), or there is significant 
movement in the native soil or founda-
tion. Stress placed on concrete pipe due 
to uneven support can result in circum-
ferential cracking. 

2.  Construction equipment loads are 
an essential consideration for design.

Live loads from construction equipment 
are a vitally important part of any design 
for a pipeline system. Construction loads  
often constitute the maximum design load 
case when selecting concrete pipe. It is 
the designer’s responsibility to ascertain 
what equipment is going to be used, at 
what depths of fill, and what impact it 
will have on the selection of pipe for the  
long term. AS/NZS 3725 provides guidance 
on designing for construction loads and 
recommends that appropriate details be 
provided in any job instructions to ensure 
that design conditions are met.

    CASE STUDY: West Side Industrial Estate
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Uniform support is 
assumed in design.

Select fill material in 
accordance to AS/NZS 3725.

Trench width on site must match the design.



The process of adding a culvert to a stream 
in this way which is then backfilled with the 
road constructed above is called a land bridge. 
It is far more cost effective than building a 
conventional bridge.

With approximately 30,000 m3 of back fill 
required – due to the height of the road com-
pared to the stream – the strength under load-
ing of any pipe chosen was a major factor for 
engineers. The use of steel reinforced concrete 
pipe meant that not only could the pipe han-
dle the extreme loading when designed using 
AS/NZS 3725, but it offered a cost effective, 
efficient option for creating the land bridge  
required to access the new development. 
Local fault-lines, the type of clean fill used and 
various ground conditions throughout the site 
were also contributing factors in choosing the 
land bridge option. 

But what about the fish?

When pipes are installed into streams the flow 
is accentuated by the smooth bottom of the 
pipe and doesn’t allow the fish to swim up-
stream for spawning. The installation of fish 
baffles in a certain pattern – in this case a 4, 3 
pattern – simulates the rocks in a stream and 
assists the fish when swimming by giving them 
rest spots as would happen in nature.

In total 29 units were used at 2100 mm in 
diameter and 2.5 m in length to create the 
70 m pipeline. The drain layers, New Vision 
Enterprises, noted that the pipes were easy to 

Concrete pipe solves
baffling problem 

When Balanced Investments Ltd 
(the developers of West Side Indus-
trial Estate on Broken Hill Road in 

Porirua) were looking at ways to access their 
new commercial development across a creek 
that is the breeding ground for more than 
50 species of native fish, they chose steel 
reinforced concrete pipe to be used as a 
culvert due to its inherent strength and ease 
of production. 

    CASE STUDY: West Side Industrial Estate

Project: West Side Industrial Estate,
Broken Hill Road in Porirua

Developer: Balanced Investments

Contractor: New Vision Enterprises
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install as they were able to pull each section 
together. The pipes also had self-lubricating 
rubber rings which made the process of join-
ing the pipe sections together easier. 

The stream was a really important environ-
mental factor for this project. The concrete 
pipes were designed to handle the large 
amounts of backfill required, the contractors 
were able to install the pipes without concern, 
the developer has a cost effective option for 
his new development, and the fish couldn’t be 
happier!
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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

Selecting multiple barrels of pipes – When multiple barrels 
(i.e. more than one pipe laid side by side for a particular 
application) are selected using PipeClass there are a number of 

things to consider:

•	 It is important that the correct selection is made as it will affect
both the calculation of the earth loads acting on the pipe and the 
quantities.   

•	 For multiple barrels it is necessary to include a value of the barrel 
spacing (Ic). The default values for the barrel spacing are taken from
AS/NZS 3725:2007. Barrel spacing is the clear distance between the 
outside walls of the barrel of the pipes (taking into consideration 
that the spacing between the outside of adjacent sockets will be  
less). To achieve compaction between such pipes the minimum 
spacing should be increased to something more practical to 
allow normal compaction techniques to take place. If this can’t be 
done, alternative methods of compaction may be required. 

• AS/NZS 3725:2007 Clause 6.3.3.3 Multiple Pipe Conditions states, 
‘Where two or more pipes are laid side by side in a single trench
or embankment the working load per pipe due to fill (Wg) is
calculated as for the embankment condition using equation
2 (formula for positive projection condition).’ PipeClass auto- 
matically chooses this condition and designs accordingly.

NOTE: Refer to manufacturer for design assistance where on-site 
conditions may affect the load capacity of the pipes.

To download PipeClass go to
http://www.cpaa.asn.au/download-information.html

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

CPAA MeMbers

Designing Concrete
Pipeline Systems

PipeClass TipCement & Concrete Services (CCS), supported by the CPAA, are 
running the only steel reinforced concrete pipe and pipeline 
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 systems are 
designed. 

Don’t miss out on the opportunity to get hands on 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) 

CPAA DESIGN MANUAL

Concrete Pipe Association
of Australasia
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Hydraulics of Precast
Concrete Conduits

PIPES AND BOX CULVERTS

The CPAA Design Manual 
“Hydraulics of Precast Concrete 
Conduits” has been refreshed 

and is now available through the 
CPAA Bookstore. The manual is 
designed to assist engineers with 
the hydraulic design of concrete 
pipe and box culverts and contains 
a number of practical examples to 
demonstrate this.

To order your copy of the design manual, go to www.cpaa.asn/
CPAA-Online_Shop.html.

Designing 
for Hydaulics

Designing for the installation of SRCP.


