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Concrete pipe jacking is a method of 
installing pipelines using “trenchless tech-
nology“ – installation without disrupting  

existing surface facilities or activities. Pipe jacking 
has been used to install concrete pipelines for 
drainage and sewerage projects throughout 
Australia and New Zealand since the late 1960s. 

The major applications for concrete pipe 
jacking and “micro-tunnelling” include new 
sewerage and drainage construction, sewer 
replacement, and culverts. Special applications 
include the concrete pipe sleeves being jacked 
into an existing pipe as a liner to add strength 
and durability.

With increasing growth in Australian and 
New Zealand cities and towns and the conse-
quent need to refurbish, renew and upgrade 
existing facilities, the need for trenchless tech-
nology is ever growing. The technique can be 
used without disrupting major infrastructure 
such as buildings, roads and railways, as well as 
being able to install pipeline under natural made 
obstacles. It means the contractor can minimise 

the surface disruption that is associated with 
traditional trench (open cut) methods in appli-
cations where it would be difficult, unneccesary 
or a safety concern. Concrete pipe jacking is con- 
sidered an economic alternative to traditional 
trenching, particularly where pipelines are laid at 
depths greater than 5 metres for lengths longer 
than 50 metres.

Many thousands of kilometres of concrete  
pipelines have been installed throughout 
Australia and New Zealand using trenchless 
technology. A number of these have been high-
lighted in the CPAA Pipeline newsletter in recent 
years such as:

• Rail Infrastructure Corporation – Hunter
Valley railway maintenance (February 2006
issue): Over 300 metres of DN 750, DN 1200
and DN 1500 Class 4 jacking pipe.

• North Shore City Council (Auckland) – CARE
programme (March 2007): 1 kilometre of
2100DN pipe, all PVC lined, for wastewater
network improvement.

• Tauranga City Council – Pillans Tunnel (March
2008): 400 metres of 2250DN stormwater
pipe installed 20 metres below the surface.

• Northern Network Alliance (South East
Queensland) – Northern Pipeline Intercon-
nector (August 2011): More than 1 kilometre
of 2100DN with height difference of 60
metres from start to end.

• Christchurch Western Interceptor – Phase 2b
(August 2011 and Winter 2012): 4 kilometres
of lined 1350DN over 19 months interrupted
due to the seismic events at the time.

The benefits associated with concrete pipe 
jacking that were all evident in these case studies 
include:

• Resistance to internal and external corrosion
• High strength of the pipe material
• Smooth internal finish giving good flow

characteristics
• Ability to withstand static and dynamic loads
• Capacity to withstand internal and external

pressure
• Prevention of ground water ingress by use of

pipes with sealed flexible joints
• Less risk of settlement
• Minimal surface disruption
• Reduced requirement for utilities diversions

in urban areas.

Concrete pipeline systems using trenchless 
technology require a quality pipe material made 
to a recognised Standard, a detailed design 
process to ensure that the right pipe material is 
selected, and an appropriate installation speci-
fication to match the requirements. This issue 
of Pipeline looks at concrete jacking pipe that 
is made in Australia and New Zealand to local 
standards for local conditions.
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Designing anD manufacturi ng concrete jacking pipe in 
australia anD new ZealanD a. Intended service requirements for 

 application (pressure or non-pressure 
water supply, drainage, sewerage, or

  service ducts).

b. Intended installation environment 
 (normal, marine, other).

c. Pipe quantity, size (DN or nominal 
 diameter) and load class.

d. Actual design diameter.

e. Jacking loads (maximum jacking stress)
 at effective field deflection.

f. Watertightness or internal and external
 pressure requirements.

g. Jacking pipe joint required, e.g. butt 
 joint (sealed or unsealed), in wall joint, 

fixed collar, loose collar. 

h. Details of any design requirements 
 specifically required for joints due to
 jacking process. 

i. Effective pipe length (confirm with
 manufacturer).

j. Elastomer type for elastomeric seal
 joints if other than natural rubber.

k. Joint packer type.

l. Type and routine tests specified other
 than those required.

m.  Place and rate of delivery.

n. Specific requirements for cement if any
 variation from Standard.

o. Type of admixtures, if any variation from 
those permitted in the Standard.

•	 Joint selection – joints must be capable 
of maintaining adequate watertight-
ness or pressure in accordance with its 
design and the limitations as outlined in 
AS/NZS 4058 and this guideline; and of 
transferring the expected axial loads in 
the jacking process. Generic joint types, 
both rigid and flexible, are included.

•	 Cover to steel – for both machine made 
and wet cast pipe the minimum cover 
on the external side of the barrel has 
been increased by 5 mm to allow for a 
sacrificial layer for unexpected installa-
tion conditions. 

•	 Tolerances – the tolerances for con-
crete jacking pipe have been made 
tighter than those for typical drainage 
pipe made to AS/NZS 4058, in particu-
lar with reference to external diameter, 
out of roundness, wall thickness, and 
straightness.

•	 Load class – it is recommended that the 
minimum load class of any concrete 
jacking pipe selected is Class 3.

•	 Testing – it is recommended that the 
watertightness of a jacking pipe and 
joint manufactured in Australia or New  
Zealand can be demonstrated by an 
internal watertightness test, an external 
joint test or an internal joint test.

Specification
To ensure that the concrete jacking pipe 
to be produced meets the criterion of the 
specification, the document recommends 
that the purchaser confirm the following 
information with the manufacturer before 
order:

Hence, it is vitally important that concrete 
jacking pipe exhibits strength that not only 
allows it to perform under service loads, 
but is capable of withstanding high stress 
whilst being installed, particularly at an  
early stage as turnaround between 
production and installation can be short.

External loads applied to concrete 
jacking pipe during or after installation are 
calculated by:

1. AS/NZS 3725:2007: Design for instal-
lation of buried concrete pipes which 
provides the basis for the calculation 
of the vertical loads on the buried 
concrete jacking pipe; and

2. CPAA Design Manual, Designing 
Concrete Jacking Pipe, which provides 
the basis for the determination of 
allowable jacking loads for concrete 
jacking pipe manufactured in Australia 
and New Zealand.

Manufacture
In Australia and New Zealand steel rein-
forced concrete jacking pipe is expected 
to be manufactured (and selected) in 
accordance with AS/NZS 4058:2007 
Precast concrete pipe (pressure and non-
pressure). The main purpose of AS/NZS 
4058 is to provide manufacturers with 
a series of guidelines that allows them 
to manufacture an appropriate size con-
crete pipe to the required strength class 
that will ensure it lasts for over 100 years.  
They should also be made by a certified 
manufacturer, so that they will be supplied 

from a factory which is quality assured to 
IS0 9001. 

Concrete jacking pipes produced in 
accordance with AS/NZS 4058 is expected 
to meet specific performance criterion 
that is applicable to the environment and 

service conditions the material is expected 
to work in throughout its design life. The  
main two acceptance tests that the pipe 
will be tested to are for load serviceability 
(proof load test) and durability (water 
absorption test). 

However, AS/NZS 4058 does not pro-
vide enough detail on some of the more  
specific requirements needed to manu-
facture concrete jacking pipe for Australian 
and New Zealand conditions, compared 
with that required for typical drainage, 
sewer or pressure pipe. 

The Concrete Pipe Association of 
Australasia introduced an Engineering  
Guideline, Manufacturing Precast Concrete 
Jacking Pipe, to help overcome some of 
these specific requirements that are not 
covered by AS/NZS 4058, and is designed  
to be used in conjunction with the 
Standard to produce quality concrete jack-
ing pipe for Australian and New Zealand 
conditions. 

Highlights
Some of the key areas of difference 
between concrete pipe made to AS/NZS 
4058 and concrete jacking pipe that have 
been addressed include:

The majority of pipe jacks are for 
sewerage, drainage and other util-
ity applications, and such projects 

normally involve concrete jacking pipes, 
particularly in diameters greater than 1050 
mm where tunnel boring machines may 
be used. The design and manufacture of 
concrete jacking pipe can be influenced 
by diameter, length of drive, the intended 
end use of the pipeline, and in some cases, 
by ground conditions. 

Design
Concrete jacking pipe must be able to 
perform well during two stages of the pipes 
life – during the installation process, and 
throughout its service life. James Thomson 
in the 1993 publication, Pipe Jacking & 
Micro-tunnelling, provided details of the  
specific design features that are required for 
concrete jacking pipes, over and beyond 
the features of typical drainage and sewer 
pipe. These were:

•  High axial load capacity.

•  Close dimension tolerances.

•  Squareness of ends.

•  Straightness along the length.

•  A watertight joint made within the 
pipe wall, without internal or external 
projection.

•  Joints capable of transmitting axial 
loads while remaining watertight 

 under angular deflection.
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p. Other specific material requirements, 
 if any variation from the Standard.

q. Finishing and repair material specifi-
 cations, if any variation from those 
 permitted in the Standard.

r. Special jacking pipe lubrication ports, 
grouting in intermediate jacking.

s. Specific jacking pipe lubrication, 
 grouting in immediate jacking station
 details if required.

t. Marking requirements, if other than on 
outside of pipe.

By using this checklist in conjunction 
with the CPAA document Manufacturing 
Precast Concrete Jacking Pipe and AS/NZS 
4058, you can be sure to get a strong, 
robust and durable concrete jacking pipe 
made to Australian and New Zealand 
standards for local conditions.

Example of the in-wall joint

Example of the butt joint and rubber ring

Example of metal collar used on jacking pipe

Hydrostatic joint testing at factory

Small diameter concrete jacking pipe

Large diameter concrete jacking pipe

External pressure testing at factory
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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: 

Sydney
Monday, 6 May 2013, 
Stamford Grand, North Ryde

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 TIP

UPCOMING COURSES
Concrete pipes and pipeline 
design workshop

CPAA Publications

PipeClass, like AS/NZS 3725, includes provision to select the class 
of concrete jacking pipe required, based on the vertical loads 
it will be designed for. The Help section of the program notes: 

A jacking pipe installation is one in which a pipe is placed in a tunnel 
generally circular in nature and of a diameter slightly greater than 
the outside diameter of the pipe which has been excavated through 
undisturbed ground. The earth load acting on the concrete pipe in 
such an installation is calculated in accordance with equation (4) of 
AS/NZS 3725:2007.

The program also notes that:

. . .  in addition to the earth loads acting on the pipe there are other 
significant loads acting on the pipe during installation as a result of 
the pipe jacking. PipeClass does not calculate these loads and users 
should refer to the Concrete Pipe Association of Australasia’s publica-
tions Concrete Pipe Jacking and Pipe Jacking Design Guidelines for 
additional information. Due to the nature of the jacking forces the 
final strength requirements of the jacking pipe may be determined by 
a combination of external loads and jacking forces.

Remember – always consult with your manufacturer to ensure 
that the jacking pipe you select can handle the axial loads as well as 
the vertical loads it is designed for.

The CPAA has three documents readily available to the industry 
related to concrete jacking pipe. 
These are:

1.  Concrete Jacking Pipe Design Guide – Installation by jacking is a 
technique applicable to concrete pipe. This manual considers the
design concepts required for such types of application, as well as 
installation design characteristics.

2. Concrete Pipe Jacking – A Technical Brief which is a summary of the
CPAA Design Manual for Jacking Pipe. It provides an overview of 
the important aspects of concrete pipes used for jacking purposes 
along with the design and installation requirements.

3.  Manufacture of Concrete Jacking Pipe – An engineering guideline
for designers to specify concrete jacking pipe that is made to
Australian and New Zealand standards and specifications.

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

• 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

ENGINEERING GUIDELINE
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Concrete
Pipe Jacking

Pipe jacking has been successfully carried out around large radius 
curves (>200m) overseas, but the operation is not popular and 
avoided wherever possible. 
The use of bentonite or grout injection into the cavity between 
pipe and excavated ground is recommended in low ground cover, 
particularly under roadways where surface subsidence can cause 
major repair costs. Also, particular consideration should be given 
to the effects of ground dewatering as a result of the pipeline 
installation. Ground consolidation from reduced pore pressures 
may result and cause surface settlement or movement in adjacent 
building structures’ foundations. Ground water tables should 
be monitored and if necessary be recharged during the jacking 
works. 

Sub-surface investigations for pipe jacking projects will determine 
the feasibility of jacking and jack capacities. Identification of 
soft spots and sudden changes in ground materials along the 
proposed pipeline alignment is essential if problems and delays in 
work progress are to be avoided. 
The organisation of the site operations is particularly important 
in pipe jacking projects where limited work areas and access 
are site conditions normally encountered. The site must be laid 
out to facilitate supply of pipe, removal of spoil and allow easy 
disconnection and additions to services with the addition of each 
pipe to the pipeline in the jacking pit.

Example 2 - Excavated trench
Design of 1500 dia RRI Pipe Class Design based on AS/NZS3725-1989 “Loads on Buried 
Concrete Pipes” 

Adopted soil mass = 18 kN/m3 Installation type = HS2

Trench Condition Depth to top of pipe (H) = 8.00 m Trench width at top of pipe (B) = 2.40 mEarth load (Wg) = 218.5 kN/m Bedding factor, F = 2.5, Wg/F = 87.4 kN/m 
Positive Projection check Depth to top of pipe (H) = 8.00 m Pipe outside diameter (D) = 1 714 mmEarth load (Wg) = 325.3 kN/m Bedding factor, F = 2.5, Wg/F = 130.1 kN/m 

Trench condition controls Minimum test load = 87.4 kN/m 
Adopt Class 4 on type HS2 support Test cracking load = 108 kN/m .NOTE: Selected Class 4 is 19.1 % under stressed.

Example 1 - Jacked pipe 
Design of 1500 dia HI lacking Pipe Class Refer AS/NZS3725-1989 “Loads on Buried Concrete 
Pipes” 
Adopted soil mass = 18 kN/m3 Adopted soil parameter (c) = 0 kPa 

Trench Condition Depth to top of pipe (H) = 8.00 mExcavation width (B) = 1.78 mEarth load (Wg) = 140.3 kN/m Adopted bedding factor, F = 2.0 Wg/F = 70.1 kN/m 

Minimum test load = 70.1 kN/m 
Adopt Class 3 
Test cracking load = 81 kN/m NOTE: Selected Class 3 (or Y) is 13.4% under stressed.

Concrete pipe jacking has been proven by many hundreds of 
kilometres of successful installations across Australia and New 
Zealand. Contractors in all major cities have acquired the necessary 
skills from projects involving concrete pipe jacking in almost all 
pipe diameters and In varying lengths of pipeline through vastly 
different ground conditions. Although tunnel boring machines are 
less common, the only factor constraining their use is the cost of 
equipment and continuity of work. 
As a city’s infrastructure expands and existing sewer and drainage 
services in the central business district and inner metropolitan areas 
become inadequate, concrete pipe jacking in smaller diameters 
«900mm) requiring tunnel boring machines will increase rapidly. 
Concrete pipe manufacturers’ experience both in Australasia and 
overseas places them in ‘the position of being well prepared to 
advise project planners and work in consultation with project 
designers wherever pipe jacking is carried out. 
Concrete pipe manufacturers today offer guidance and 
recommendations for the correct specification of concrete 
jacking pipe and where required can work alongside pipe jacking 
contractors to assist in the successful completion of the project. 

Conclusion
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DISCLAIMER
The Concrete Pipe Association of Australasia believes the information given within this brochure is the most up-to-date and correct on the subject. 

Beyond this statement, no guarantee is given nor is any responsibility assumed by the Association and its members.
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http://www.youtube.com/user/CPAAconcpipe/videos?view=0&flow=grid
http://www.linkedin.com/company/concrete-pipe-association-of-australasia
https://twitter.com/CPAA_concpipe
https://twitter.com/CPAA_concpipe
http://www.linkedin.com/company/concrete-pipe-association-of-australasia
http://www.youtube.com/user/CPAAconcpipe/videos?view=0&flow=grid
http://www.cpaa.asn.au/images/publications/engineering_guidelines/Jacking%20Pipe%20Design.pdf
http://www.cpaa.asn.au/images/pdfs/Concretepipejacking.pdf
http://www.cpaa.asn.au/images/publications/engineering_guidelines/eg_concrete_jacking_pipe.pdf

