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A CPAA member company recently supplied 
specially designed high class steel-reinforced 
concrete pipe for use as escape tunnels at a 
coalmine in the NSW Hunter Valley.

The Newpac No. 1 Colliery, 20km northwest 
of Singleton, operated by Resource Pacifi c 
Holdings, is the largest remaining semi-
soft coking coal reserve in the region.  The 
colliery is currently mining semi-soft coal for 
export.

Coal from the underground mine is stored in 
two large stockpiles, one for the raw coal 
and another for the washed product.  Coal is 
removed from each 25-metre high stockpile 
from below, via reclaim valves with vibratory 
feeders located below ground at the centre 
of the pile, then transported via a conveyor 
belt through a 100-metre arched tunnel.

Because safety regulations require dual 
egress for the reclaim equipment operators, a 
separate escape tunnel had to be provided, 
running from the reclaim valves to the side 
of the stockpile, 100 metres in the opposite 
direction of the conveyer tunnel.

Consulting engineers Roche Mining JR 
established that the most suitable and 
economical method of constructing these 
smaller escape tunnels was to use large 
diameter precast concrete pipes.

Under a manufacture and supply contract, 
the pipe manufacturers engineering team 
designed a custom 2550mm diameter 
(> Class 6) pipe for a load of 28 metres 
of fi ll, based on criteria supplied by Roche. 
Following a detailed investigation it was 
decided that the backfi ll specifi cation would 
allow for the reuse of much of the on-site 
material, while keeping within the strict limits 
of the pipe design.

Installation of the “mine tunnel”!

Preparation on site!
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(Excerpt taken from the paper “A Comparison of the Design and Installation of Requirements 
for Various Pipe Types” presented by David Matthews, F.I.E.Aust, C.P.Eng. at CPAA Seminar 
“Stormwater Drainage Pipe – The Long Life Asset. The entire paper is available on the CPAA 
web site at http://www.concpipe.asn.au/Technical_Info/Reports%26SeminarPapers.html)

Pipelines are important structures that must be designed and 
installed to specifi c engineering requirements. The structural 
performance and in-service life of a pipeline is dependent on 
achieving the specifi ed design and installation requirements 
appropriate to the selected pipe material and the available site 
conditions.

The design and installation requirements vary markedly with the 
rigidity or stiffness of the pipe material selected, and its need or 
ability to react with the embedment materials, and the shape and 
dimensions of the embedment.

There are Australian Standards that specify the requirements for 
the manufacture, design, testing and installation of the various 
pipe materials. This paper compares the design considerations 
and installation requirements contained in the relevant Standards 
for the following pipe type classifi cations and materials: 

• Rigid - Steel reinforced concrete:
AS3725 –1989 Australian Standard: Load on buried concrete pipes 
AS4058 –1992 Australian Standard: Precast concrete pipes (pressure 
and non-pressure)

• Semi Rigid - Fibre reinforced concrete:
AS4139 –2003 Australian Standard: Fibre-reinforced concrete pipes 
and fi ttings

• Flexible - Plastic or metallic:
AS2566.1: 1998 Australian/New Zealand Standard: Buried fl exible 
pipelines Part 1: Structural Design
AS2566.1: Supplement 1: 1998 Buried fl exible pipelines Part 1: 
Structural Design-Commentary
AS2566.2: 2002 Australian/New Zealand Standard: Buried fl exible 
pipelines Part 2: Installation

Comparison of installation requirements

The installation requirements contained in the Australian Standards 
AS3725 and AS2566 vary considerably. The variation is mainly 
attributable to the differences necessary to design for each pipe 
types:

• intrinsic strength or stiffness and 
• need or ability to react with the embedment materials and its 

geometry.

 The table below summarises the requirements for each pipe when 
considering the design of stormwater drainage pipe. Failure to 
meet these requirements can have a major impact on the service 
life of the installation, and in fact be quite catastrophic.

PIPELINE INSTALLATION – Who is responsible?

Item or Requirement for Comparison

Pipe Type Rigid Semi rigid Flexible

Material Concrete FRC Plastics, Metals

Australian 
Standard No.

Specifi er AS3725 AS3725 AS2566.1

Manufacturer AS4058 AS4139 Various

Installer AS3725 AS3725 AS2566.1

Control raw materials specifi cation in 
pipe – i.e. referenced to a Standard

All referenced to appropriate 
Australian Standards.

Fibre Reinforcement  & fi llers not refer-
enced to a Standard.

Fillers not referenced to a 
Standard.

Product Class 
specifi ed in 
Standard

Size Class DN. 100 to 4200 100 to 1200 >75mm. Maximums vary with 
pipe material.

Load Class Class 2 to 10 up to 3000mm
Class 2 to 4 up to 4200mm

Class 1 to 4 Not applicable

Design of 
installed pipe

Treatment of external 
working loads

Embedment shape determines 
the magnitude of the soil load 
transferred to the pipe

Embedment shape determines the 
magnitude of the soil load transferred 
to the pipe

Soil loads are transferred directly 
to the pipe. Embedment shape 
does not effect the magnitude.

Capacity of pipe to 
carry load

Nil to low dependency on 
soil-pipe interaction

Designer to assess:
If the installed pipe acts in a semi rigid 
mode;                      
•(Y= E’y / SS2 >10) or rigid mode; 
(Y<10). 

•The pipe strength losses over time 
when  (i) wet. (C) and when (ii) under 
load (R)

•Long term -dependent on soil 
interaction.

Designer to assess:
•If pipe acts in a fl exible mode; 
SDL/ E’ < 7500, or a rigid mode; 

  SDL/ E’ > 7500
•The short and long term perfor-
mance of pipe interaction with 
embedment to resist excessive:         
(i) Defl ection    
(ii) Ring bending strain 
(iii) Buckling

Selection of installation 
support type

The support type selected di-
rectly determines the required 
pipe load class suitable to 
carry external loads.

The support type selected in 
combination with 
•pipe strength losses and 
•pipe classifi cation (rigid,  semi-rigid) 
has a marked infl uence on pipe load 
class required

Structural performance of the 
installation is totally dependent 
on the compaction achieved in 
the prescribed fully encasing 
embedment support.

Strength of installed 
pipe over time

Increases Decreases Decreases 

David Matthews is the Managing Director of TechSpec consultants and has 25 years experience in the pipe industry. David is committed to Australian Standards, 
particularly with the review of pipe standards, including AS4058, AS3725, AS4139 and AS2566)
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Flexible pipe failure fortold!

In the July edition of Pipeline, we highlighted a fl exible pipe system 
in South Australia that was exhibiting defl ection problems less than 
12 months after it had been installed.

This pipeline has since failed catastrophically!! Why?

Laser profi ling, combined with CCTV 
cameras, was used to ascertain the 
condition of the fl exible pipe that runs 
alongside a suburban road. The pipe, a 
DN 1200 Series 2000 Ribloc, was laid 
in the early stages of 2005, and tested in 
November of that year. The pipeline is not 
affected by vehicle traffi c.

The laser profi ling found that on average 
defl ections greater than 5% were found every 9 metres. The test was 
terminated after 148 metres as a build up of debris and mud in the 
system prevented the camera and profi ler from progressing any further.

Now, the pipe has failed. Why did it happen? A fl exible plastic pipe 
is known as a soil/pipe structure. It relies on the backfi ll quality and it’s 
compaction for the load bearing capability of the system. Infi ltration of 
the backfi ll (shown in the photos at 90 metres and 120 metres of the 
failed pipeline) results in a loss of structural strength. In a system where 
this interaction between soil and pipe is critical, failure is imminent.

This is not a one off! Failures have occurred throughout the country due 
to incorrect use, design and installation. Asset owners should check the 
integrity of works before their organisations take responsibility for the 
asset. Acceptance testing is where laser profi ling is of benefi t! It can 
identify potential problems and risks before the potential rectifi cation 
cost becomes the responsibility of the asset owner. In the fl exible pipe 
standard, AS2566.2 “Installation of buried fl exible pipe” the defl ection 
limitations are listed for plastics and metal. However, the only testing 
method referred to in the Standard (Appendix O) is the rarely used 
rigid prover. Laser profi ling can be used easily and effi ciently prior to 
accepting a fl exible pipeline to ensure it is within specifi cation. It can 
also be used on a regular basis to ensure that fl exible pipeline remains 
structurally adequate. 

Laser profi ling is expected to be the standard testing method for 
fl exible pipe acceptance in Australia, as it is fast becoming in the 
USA. To learn more about the fl exible pipe defl ections, and how 
they can be monitored, go to the Technical Information of the CPAA 
website www.concpipe.asn.au. Here you will fi nd the Fact 
Sheet “Defl ection of Flexible Pipe” and the CPAA Defl ection Testing 
Specifi cation for inclusion in any asset management plan for fl exible 
pipe. Based on Appendix O of AS2566.2, it includes the use of laser 
profi lers, too ensure asset owners are secure in the design, installation 
and service of their pipeline.  

So what’s happened to the failed fl exible pipe in South Australia? The 
asset owner has to decide (i) who was responsible, and (ii) the most 
effi cient and least costly method of repair or replacement. By using 
laser profi ling earlier rather than later, this problem could have been 
prevented!

The resulting hole

Joint Breached at Ch 90m

Joint Breached at Ch 120m              

Laser profi ler ready to go

Ovality Report
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Concrete Pipe Goes Back to Uni!

The Concrete Pipe Association of Australasia has gone 
back to university! To be exact, the CPAA is conducting a 
concrete pipe technology lecture to universities, targeting 
civil engineering students, as part of concrete design, 
stormwater engineering, hydraulics or construction 
courses. The lectures are tailored to suit the needs of the 
students, delivered in 1, 2 or 3 hour formats, and includes 
tutorial and assessable content. The lecture gives students 
the background information they need to make design 
and construction decisions in stormwater drainage pipe 
when they leave university!

The civil engineering schools at the following universities 
have all committed to the 2006 lecture program, and the 
CPAA aims to increase this participation level in 2007:
University of Sydney, University of Wollongong, University of 
Newcastle (NSW); Monash University, Swinburne University, 
LaTrobe University, RMIT (Victoria); University of Auckland, University 
of Canterbury  (NZ); Curtin University, University of Western Australia 
(WA); University of South Australia (SA); University of Tasmania (Tas)

Installer Training

The CPAA is committed to proper installation of pipeline. 
Concrete pipe laying courses are one way that your team 
can improve work practices, whilst learning the fi ner 

points of concrete pipe installation. Correct practice will 
result in more effi ciency, and importantly, fewer problems 
during the service life of the pipeline. 

Contact the CPAA today for details on a concrete pipe 
laying course in your region!

The CPAA – coming to a conference 
near you!

As part of the Association’s commitment to the stormwater 
drainage industry, Executive Director, David Millar, will 
be presenting papers at two conferences in the latter part 
of 2006. 

The Municipal Works Offi cers Association (MWOA) are 
holding their annual National Works and Engineering 
conference in Shepparton, Victoria, from September 28-
29, and the CPAA will deliver a paper on concrete pipe 
durability. For further information on this conference refer to: 
www.mwoa.com.au/media/06_nwec_program.pdf

This will be followed by the New Zealand Water 
and Wastes Association (NZWWA) “Water 2006” 
conference in Christchurch, October 11-13, where the 
CPAA paper “The Facts About Cracks” will be presented. 
For details on this conference, refer to:
www.nzwwa.org.nz/thewaterconference06

CPAA Member Companies

Concrete Pipe Association
of Australasia

Email: admin@cpaa.asn.au 
Web:  www.cpaa.asn.au

  Australia

CPAA Executive Director, David Millar, makes a point to a group 
of engineering students

Good work practice means more effi ciency and fewer problems




