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Why should engineers, asset managers and asset owners 
be concerned with the inspection of buried concrete pipes? 
Unfortunately, the answer is elementary! Steel reinforced concrete 
pipe can be adversely affected by poor design and/or installation. 
As a result, the damage may not show up until after the concrete 
pipe has been installed and put into service, and in fact, it may 
never be seen at all. 

Although reinforced concrete pipes are very strong and durable, a 
number of oversights are capable of impacting on the durability of 
the asset. These include:

• Excessive	compaction	during	installation

• Loads	from	construction	vehicles	not	being
part of the original design

• Increased	loading	over	time,	beyond	the
original design requirements

• Incorrect	installation	procedures,	resulting
in the pipe being subjected to unnecessary
stresses, joint misalignment, and incorrect
positioning.

In order to assess the condition of pipelines, CCTV (closed circuit 
television) inspections and assessments are used by many asset 
managers to gain an insight to the state of their pipeline. If there is 
any doubt about the structural integrity of a concrete pipe, at any 
stage of its service life, regular monitoring using CCTV inspection 
techniques is an economical component of maintenance. These 
regular checks can help identify whether deterioration has occurred, 
and if so, to what extent, and whether it is increasing.

As CCTV inspections have become an important tool in the industry 
for these condition assessments, both the Water Services Association 
of Australia (WSAA) and the New Zealand Water and Wastes 
Association (NZWWA) recommend the use of the CCTV cameras 
for the inspection of all conduits in their respective pipe inspection 
manuals. CCTV contractors can provide video record of the pipe, 
and log sheets that outline the condition of the asset. This information 
can then be assessed in accordance with the criteria given in the 
inspection manuals. 

Whilst this allows asset managers to gain details to make informed 
decisions about the pipe, at present there is no quantitative way 
for CCTV cameras to record crack widths with any confidence. As 
hairline cracks with widths in accordance to AS/NZS4058, or 
in-service cracks up to 0.5mm in width, may not affect the durability 
of a concrete pipe, engineering judgement is required to ensure 
constructions costs are not wasted.

It is widely thought that newly installed concrete pipelines should be 
inspected prior to their release for service. This will confirm whether 
they are in acceptable condition, or if they have been damaged 
during installation. It must also be remembered that pipes should be 
inspected for defects and damage before they are installed! 

In recent times the use of laser profiling in pipes has provided 
asset managers with more detailed information to assist making 
better decisions on the assessment of the asset. In particular, laser 
profiling can detect deflection and changes of shape in a pipe, 
vitally important when inspecting flexible pipeline due to the 
intrinsic manner in which the soil surrounding the pipe must act as 
the structure. Any failure in this facet and the pipeline will deflect 
dramatically.

In addition to laser profiling which has enabled quantitated 
assessment of the deflection of flexible pipelines, scaled CCTV 
inspection (allowing measured assessment of potential defects) is 
recommended for concrete pipelines. several inspection companies 
in Australia undertake scaled CCTV inspection of pipelines (contact 
the CPAA for further details).

Pipeline assessment is an important part of any ongoing maintenance 
system. Correct use of the tools and the information they provide is 
necessary to implement this system.  Understanding how to assess 
the information and make informed decisions is critical to optimising 
return on asset investment.

PIPE INSPECTION – GETTING THE MOST OUT OF YOUR ASSET!

Construction vehicle overloading

Hairline cracks less 
than 0.15mm are 
acceptable according 
to AS/NZS4058

Deflected flexible pipeline The laser profile image
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AS/NZS 3725 – 2007 “Design for installation of buried 
concrete pipe” was recently released as a joint standard in 
Australia and New Zealand. The importance of this document 
should not be under estimated, in particular, by contractors and 
installers of concrete pipe. A concrete pipe can be properly 
manufactured and well designed, yet the integrity of the durability 
can be affected when it is subjected to in situ forces during and 
after installation.

What does this mean? The installation of reinforced concrete 
pipe requires the material to be placed in accordance to 
design specification and typical pipe laying techniques. If this 
is neglected forces resulting from short term construction loads, 
excessive compaction (during installation and when backfilling), 
handling and placing deficiencies, and increased loading 
(beyond original design loading) can leave the pipeline quite 
vulnerable over it’s recommended design and service life.

How can these factors have an 
effect? 

Short term construction loads: 
A CPAA investigation into 
temporary construction loads 
on buried concrete pipes, 
conducted in the late 1990’s, 
found that earthmoving and 
compaction equipment was 
capable of exerting forces up to 
double that of typical wheel load 
forces. These loads are typically 
applied during backfilling when cover depths are far less than 
the actual design cover. The result – cracked concrete pipe in a 
longitudinal direction!

Excessive compaction (during and after installation): 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 compaction 
conducted during and after backfilling.

Handling and placing: Whilst concrete pipes are inherently 
strong, if they are not handled correctly during placement cracks, 
dents and spalls can occur on the outside and inside of the 
conduit. 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.

Further to this, pipes should be placed on a uniform bedding 
support. Rubber ring pipes should have a recess placed for the 
socket to ensure this uniform support remains. All hard point 
supports should be avoided to prevent unwanted cracks and 
defects in the pipe over time.

Increased loading: Once a pipe is in service it is not uncommon 
for the loading conditions above ground to change. An increase 
in load due to changes in design during construction can 
cause the strength of the pipe to be put under stress. Good 
communication between the contractor and the designer can 
avert potential problems with the durability of the pipe.

Sound installation of reinforced concrete pipe, in conjunction 
with design in accordance with AS/NZS4058 and AS/
NZS3725, will provide the asset owner a pipeline that is given 
every opportunity to be in service for over 100 years!

THE IMPORTANCE OF BEING “INSTALLED”

Example of overloaded pipe 
due to construction vehicles

Excessive compaction can cause overloading

Handling and placement includes using correct lifting methods

For further information:

CPAA	Foreman’s	Guide	to	Laying	Concrete	Pipes:
www.concpipe.asn.au/Technical_Info/TechData%26Briefs.html

CPAA Best practice design and cover:
www.concpipe.asn.au/Technical_Info/DesignManuals.html

Technical paper: Andrew DuFresne, AWT (NZ), “Practical Steps 
to Maximise the Value of your Concrete Pipe Assets”

www.concpipe.asn.au/Training/TechnicalSeminars.html
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Durable concrete pipes. 
Can do!

Members of the CPAA have a “can do” attitude when it comes 
to doing something out of the ordinary. Recently, one of our 
members displayed this approach to an interesting project, 
referred to as the Revesby Turnback Project. 

Revesby Station, located in south western Sydney, consists 
of an island platform with two sets of tracks that are used 
for both local services from East Hills and express services 
from Campbelltown. There are currently no turnback (train turn 
around) facilities at Revesby Station. At present trains terminate 
at East Hills Station. This turnback is inadequate to manage 
the current rail task resulting in service delays. As a result, 
the client, Transport Infrastructure Development Corporation, 
requires a more efficient system, that requires a turnback to be 
constructed at Revesby.

As part of the construction, new retaining walls and drainage 
works are required under and around the station. However, 
due to the lateral loading expected from rail vehicles, and 
the semi aggressive water conditions found under the surface, 
specially designed durable large diameter reinforced concrete 
pipes are required. 

When the contractor for the Revesby Turnback project in 
western Sydney, Thiess United Group Joint Venture, went in 
search of this particular type of reinforced concrete pipe, they 
called on one of the members of the CPAA. The Joint Venture 
required 103 metres of 1800 DN rubber ring jointed pipes, 
and 310 metres of 1500 DN rubber ring jointed pipe. 

The specification for this project was compiled by the consultant, 
Hyder. It requested that a concrete pipe be supplied to meet 
the durability required under the unusual conditions it was 
expected to be placed in. The concrete pipe was sourced 
from a CPAA member company, who were able provide a 
material that met these requirements. The concrete mix design 
and steel proportioning was undertaken by the company’s 
engineering department, following the initial brief by the 
consultant which required high strength (80MPa) concrete and 
consideration of double circular cage reinforcing steel. The 
advantage of this design was cover to the reinforcement was 
able to remain at 10mm, for both the inside and outside of the 
barrel. It also meant that a water absorption rate, less than 6% 
(in compliance with the new standard AS/NZS 4058), was 
also easily achieved.  

The Revesby Turnback will provide a new terminating platform 
for	 the	 all-stops	 services	 operating	 on	 the	 East	 Hills	 Line,	
removing conflicting train movements and providing for a long 
term increase in the express services from Campbelltown. 
Additionally, the project will remove the requirement for 
terminating services to cross over the train path of city bound 
services and provides the capacity to hold terminating trains, 
improving recovery time from delays and overall service 
reliability.

The durable concrete pipes meeting up with the headwall

Part of the construction zone at Revesby

A well shored trench allowing placement of the pipe



New Zealand

 AUGUST 2007

CPAA Activity

New Concrete Pipe Standards
AS/NZS 4058 - 2007 “Precast concrete pipes 
(pressure and non-pressure)” and AS/NZS 3725 
- 2007 “Design for installation of buried concrete 
pipe” are available for purchase, both electronically 
and in hard copy. The 
CPAA recommends that 
to specify a durable 
reinforced concrete 
pipeline that these 
documents be used as the 
basis of your specification 
to achieve a design life in 
excess of 100 years.

To purchase your copy, go to the following links:
In Australia: www.saiglobal.com/shop
In New Zealand: www.standards.co.nz

CPAA Technical Seminars
The CPAA recently went on 
the road, promoting the new 
Standards in concrete pipe. 
Visiting all the major cities in 
Australia and New Zealand, 
the revised guidelines were 
presented by a panel of 
experts, including members 
of the WS/6 Standards 
committee, who presided over the revisions, as well as 
CPAA members, RTA, Connell Wagner, Main Roads 
WA and AWT (NZ).

The seminars were attended by over 400 delegates, 
highlighting just how important these documents 
are to the industry. The CPAA also appreciates 
the support from industry allies such as Concrete 
Institute of Australia, CCF, and IPWEA in Australia, 
and NZWWA, CCANZ and Ingenium in New 
Zealand. If you didn’t get a chance to attend 

the seminars, log on to www.concpipe.asn.au/
Training/TechnicalSeminars.html to get a copy of the 
presentations.

Upcoming conferences

The CPAA will be participating in industry related 
conferences in the latter part of 2007. These include:

IPWEA Qld 10th Annual 
Supervisors Conference (25th 
to 27th July) – A presentation on 
concrete pipe installation and handling with respect to 
long term durability will be delivered buy the CPAA at 
this conference. www.ipwea.com.au/qld 

IPWEA 14th International 
Conference (26th to 30th 
August) - Executive Director, 
David Millar, will present a 
paper on “Setting the Standard in 
Concrete Pipe” at the conference, to be held in Cairns. 
www.passion8.com.au/IPWEA/default.asp 

Whose Water Is It ? (19th to 21st 
September) – the 49th annual 
conference for the NZWWA, 
being held in Rotorua. The CPAA 
and it’s NZ members will be active 
participants at the conference.
www.nzwwa.org.nz/whosewater.html

Concrete 07 (18th to 20th 
October, Adelaide) – the 
23rd biennial conference 
of the Concrete Institute 
of Australia. Executive Director, David Millar, 
will also present the paper on “Setting the 
Standard in Concrete Pipe” at this conference.
www.plevin.com.au/concrete2007/index.htm

CPAA Member Companies
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