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Pipelines are vital to the health and func-
tioning of our communities. A pipeline  
which is out of service even for a short 

period of time causes extreme inconvenience 
and can have expensive consequences. Repairs 
and service difficulties can be minimised by 
directing more attention at the design stage to 
the durability of pipe materials.

Rigid pipe has been used in various 
forms since 4000 BC. Drains made of cut 
stone or masonry were developed and these 
became the prototypes for many surface 
drains used throughout the ancient world. The 
Romans built Cloaca Maxima 2000 years later  
– a series of sewage aqueducts constructed by
mixing slaked lime with a pozzolanic volcanic 
ash from Mt Vesuvius. This produced hydraulic 
cement that hardened under water and would 
not deteriorate when exposed to moisture. As 
testament to these early engineers, some of 
these rigid aqueducts are still in service today – 
well over two millennia later. 

Fast forward to a more ‘modern’ age, and 
the oldest recorded modern-day concrete pipe 
installation is a sanitary sewer constructed in  
1842 at Mohawk in New York State, USA. It 
remained in operation until samples of this pipe 
were exhumed after 140 years in the ground 
and they showed it to be in excellent condition. 
The French were the first to incorporate steel 
reinforcement in concrete pipe in 1896 (known 
as the Monier patent) and the concept was 
brought to Australia in the early 1900s by Sir 
John Monash. 

However, after industry experienced some 
early challenges with this concept, it wasn’t until 
1910 that it was discovered that steel reinforced 

concrete pipe could be made using a method 
that required concrete moulds to be spun at high 
force. Following this, manufacturers of concrete 
pipe in Australia and New Zealand implemented 
horizontal machine based processes to manu-
facture high quality concrete pipe using these 
same principles. 

The next step in Australia and New Zealand 
was the introduction in 1937 of a standard for
the manufacture of concrete pipe (AS A35 
“Precast concrete drainage pipe”). This has
evolved over 70 years to the most recent version 
of the standard for steel reinforced concrete 
pipe, AS/NZS 4058 – 2007 “Precast concrete 
pipe (pressure and non-pressure)”. Like its 
predecessors it is a performance based stand-
ard containing specific requirements, detailed 
for a buried concrete structure, to ensure the 
durability aspects are met. 

Also like its predecessors, the Standard relies  
on industry knowledge and product history 
to provide the guidelines for manufacturing 
a durable and dependable asset. Over 
400,000 km of steel reinforced concrete pipe 

have been laid in Australia and New Zealand 
since 1910 and in this time many concrete pipes 
have been exhumed, most after a long service 
life. They are generally found to be in excellent  
condition, many being re-used for other 
drainage projects, much to the delight of asset 
managers.

As a performance-based document AS/NZS 
4058 allows manufacturers room for innovation 
to ultimately design and manufacture the most 
efficient pipe that still ticks off all the durability 
boxes. Concrete pipe is made in Australia and 
New Zealand today using a number of horizon-
tal and vertical cast machine made processes, 
knowing that consistent performance bench-
marks, or acceptance tests, must be met. These 
acceptance tests are based on external load 
tests for strength, hydrostatic pressure, water 
absorption testing, and cover to reinforcement. 
The tests are carried out on statistically based 
samples and they provide the assurance needed 
by the designer and end user for strength, water 
tightness and durability.

The Standard provides specific information 
on concrete pipe durability depending on where 
it is found. Being a buried structure it is not 
subject to typical external atmospheric con-
ditions. Typical environmental exposure classes 
are described in the Standard along with the 
appropriate cover to steel.

Historically it has been proven that the 
durability of a pipe is as important as its ability 
to perform its structural and hydraulic functions. 
However, durability cannot always be predicted 
with the same degree of precision as can struc-
tural and hydraulic performance. Much progress 
has been made in relating durability potential 
to such concrete properties as pore structure, 
and permeability and diffusion coefficients, but 
durability design can still rely on the years of 
proven performance. 

As a result of the history, consistency, 
and quality of steel reinforced concrete pipe, 
AS/NZS 4058 also states that when designed, 
manufactured and installed appropriately the 
service or design life of standard pipe in normal 
conditions is 100 years. You can depend on steel 
reinforced concrete pipe!
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Testing Concrete 
Pipe for Durability

• the soil/fill material used in the 
 installation
• the height of the fill over the buried 
 pipe
• the width and geometry of the trench 
 or embankment.

Water absorption testing is the 
performance based test, outlined in

Appendix F of AS/NZS 4058, that is used 
to provide confidence in the quality of the 
concrete and to predict the durability of 
the pipe. The test measures the increase  
in weight of an oven-dried test speci-
men, which is caused by the absorption 
of water under controlled and specified 
conditions. It is expressed as a percent-
age of the initial oven dry weight of the  
specimen, and in accordance with 
AS/NZS:4058, shall not exceed 6%.

Measurement of the water absorption 
value of concrete is the commonly accepted 
method of assessing the quality and dura-
bility of concrete pipe. A low absorption 
value is an indication of low permeability. 
In general terms low permeability con-
crete will be more durable.

The water absorption test is carried out 
on a concrete core sample taken from a 
pipe and therefore measures the property 
of the actual product. This is in contrast 
to compression strength tests, in which 
the test specimens are given special treat-
ment. If the concrete is poorly compacted 
or cured, the absorption test will reflect 
the inadequate treatment given. 

Concrete pipe manufacturers are ex-
pected to test for proof load and water 
absorption on a routine basis. This ensures 
that consistent quality is being achieved 
and that concrete pipe continues to be 
manufactured to achieve the required 
100 year service life for all applications.

Concrete pipe is a performance 
based product. The material used 
is selected on its ability to perform 

under load and its ability to provide a bar-
rier to aggressive contaminants. Since 
1937 this has been done by load testing 
and water absorption testing.

Proof load testing is the perform-
ance based test, outlined in AS/NZS 4058, 
that is used to provide confidence in the 
concrete pipes’ ability to perform under 
load. As a result of this, concrete pipe is 
selected by its ability to perform under 
expected load, not by its compressive 
strength. Since 1992 concrete pipe has 
been selected according to this criterion 
using a numerical classification, i.e. Class 
2 is a standard pipe and an increase in 
class number means the pipe is expected 
to withstand a greater load. AS/NZS 4058 
nominates proof load benchmarks for 
Class 2, 3, 4, 6, 8 and 10. 

The required strength of a pipe depends 
on: 
• the load that is to be carried by the 
 installed pipe
• the supporting installation conditions 
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Proof load testing at a 
factory site

Water absorption testing using a core sample



Concrete Pipe Bookstore

and non-pressure) to meet the saltwater
requirements.

This strong, durable drainage solution 
will enable the port’s handling container to 
increase its capacity by 25% with confidence 
and dependability.The Port of Brisbane has been busy

constructing a new container wharf at 
their facilities, known as Wharf 11. As 

part of this construction it was realised that 
a considerable amount of stormwater runoff 
would eventuate from the 350 metre long 
wharf. To alleviate this problem a pipeline 
consisting of steel reinforced concrete pipe, 
buried under 3 metres of sandy soil, was con-
structed by local Brisbane-based contractor, 
Smithbridge Australia, to discharge this run off 
into the port. However, it was expected that 
during high tides, saltwater would back up 
into the pipe and this meant taking durability 
into consideration.

Following consultation with the client 
and one of the local CPAA members it was 
determined that a Class 4 DN1500 rubber 
ring jointed steel reinforced concrete pipe was 
required (to withstand the heavy traffic on 
the wharf) and 20 mm cover was necessary 
in accordance with Appendix E of AS/NZS 
4058:2007 Precast concrete pipe (pressure 

The Concrete Pipe Association of Australasia recently added the CPAA 
Bookstore to the website www.cpaa.asn.au to purchase concrete pipe
related information.

The Bookstore includes the two CPAA design manuals currently available to 
the industry. These documents are:

• Hydraulics for precast concrete conduits
A detailed guideline to assist engineers with the hydraulic design of concrete 
culverts in Australia and New Zealand. The manual includes the theoretical con-
cepts of hydraulic design, as well as containing the appropriate design aspects 
for runoff, culverts, drains, sewers and pressure pipes. 

• Concrete pipe jacking design
Installation by jacking is an important construction technique for installing con-
crete pipe. This manual considers the design concepts required for such types of 
application, as well as installation design characteristics. 

Further to these manuals, the CPAA offers a number of concrete pipe related 
DVDs that can be used for training or information purposes. These include:

• Introduction to the CPAA

• Design and manufacturing of steel reinforced concrete pipe

• Installation of steel reinforced concrete pipe

• Reinforced concrete pipe – the durable asset

• Reinforced concrete pipe – the preferred choice

The CPAA Bookstore can be found at http://www.cpaa.asn.au/CPAA-Shop. 
The ordering process is simple to follow and will ensure that your concrete pipe 
related technical material can be easily sourced.

Also – stay tuned for new material being added to the Bookstore in 2012!

    CASE STUDY: Dependable drainage solution for the Port of Brisbane

Client:  Port of Brisbane

Contractor: Smithbridge Australia
Ready for 
installation 

Class 4 DN1500 
concrete pipes 

3

Concrete Pipe:
The Preferred Choice

Concrete Pipe Association
of Australasia

An Introduction
to the CPAA

Concrete Pipe Association
of Australasia

Concrete Pipe:
The Durable Asset

Concrete Pipe Association
of Australasia



New Zealand

JULY 2010

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

From the Website
PipeClass Tip: 
Checking short term
construction loads

An easy way to check for the effect of con-
struction loads on your pipeline is to use 
PipeClass. The CPAA concrete pipe selection 

program is designed specifically in accordance with AS/NZS 4058 and 
AS/NZS 3725, but importantly, considers construction loads very close-
ly. A comprehensive vehicle library in the software means designers 
can make informed decisions on the right class of pipe to use, or the 
most appropriate installation support required, to ensure these short 
term loads do not compromise the long term capability of the system.

Download your FREE copy of PipeClass today at www.cpaa.asn.au.

Technical Guides

The CPAA has revised some ‘old favourites’ and these are
now available through the CPAA website to download at
www.cpaa.asn.au or purchase as hard copies: 

• Water absorption – Concrete pipe is manufactured in accord-
ance to a performance-based standard. The durability test for
concrete pipe is the water absorption test. The CPAA Technical  
Brief outlines the methodology used and why strict rates of
absorption are applied to concrete pipe. 

• Cracking in concrete pipe – The CPAA Engineering Guideline
outlines some important details on concrete pipe and that never
ending dilemma, the crack. Why are some cracks good in concrete
pipe? What is an acceptable size? This document will provide you 
with the answers. 

• Autogenous healing – The self-healing process of concrete, 
known as autogenous healing, plays a significant part in the durability
aspects of concrete pipe. This CPAA Technical Brief will explain how 
the process works and why it improves the durability of your asset.
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Water

Absorption in

Concrete Pipes
3.3.2 Steel Reinforcement

The test measures the mass of water absorbed compared with 
the mass of concrete, not the mass of concrete plus steel.

At the end of the test, the specimen is broken up. Reinforc-
ing steel is taken out and weighed. This weight is subtracted 
from the initial dry sample mass.

3.3.3 Soaking Time

After boiling, the specimen remains in water and absorbs 
water as it cools. The process is both time and temperature 
dependent and, even though the specimen has been boiled 
for 5 hours, water will continue to be absorbed at an appreci-
able though diminishing rate as it cools. The test specifies a 
two-hour cool-down period. This has brought under control a 
significant variable, which was not specified in the Standards 
which preceded AS/NZS 4058.

4	Other Related
Absorption tests

4.1 Other Water Absorption Tests
Other concrete pipe Standards (BS, ASTM) specify absorp-
tion tests and corresponding acceptance limits. Results de-
pend on details of the methods and so caution is required in 
comparing specified absorption limits. In particular, the British 

Standard method requires the test piece to be cooled in air
after drying and then immersed in cool (20°C) water. There 
is no boiling in water and subsequent cooling while the
sample remains immersed, as in the methods employed in AS/
NZS 4058.

A comparison of the British and Australasian method
involving two pipe sizes with tests carried out in three separate
laboratories gave an average absorption 2.4% higher using the 
AS/NZS method, and also lower coefficients of variation.

Thus specification limits and any interpretation of absorp-
tion values must take account of the method used for the
absorption test.

4.2 Related Tests
4.2.1 Sorptivity

As discussed the degradation of concrete is usually initiated 
by ingress of certain agents into the concrete, concrete with a 
low porosity is generally considered to exhibit sound durability. 
An accepted method of testing different to water absorption, 
is sorptivity measurement. This type of test is a useful measure
of the durability of concrete and typical values of sorptivity 
are 0.09 mm/min0.5 for concrete with water/cement ratio 
of 0.4, and 0.17 mm/min0.5 at a water/cement ratio of 0.6
(Neville,1996). 

Whilst most concrete technologists are familiar with the 
uniaxial water absorption (sorptivity) test, there is no approved 
method outlined in an Australian Standard or as an Australian 
Standard Test Method despite there being a number of ver-
sions of this test available.

In general the test requires the exposure of the circular face 
of a core sample or cylinder to water at ambient temperature 
and measuring the uptake in terms of weight and height over 
time. The test is generally designed for samples that have a flat 
surface at the face.

Cores taken from pipes generally have a curved face. This 
means any sorptivity test with a concrete pipe sample needs to 
be “adjusted” to suit. For example, samples may need to be 
placed in water to a depth allowing the entire curved circular 
face to be exposed, and absorption through the sides elimi-
nated by applying of a water resistant coating to the exposed 
core sides. The water absorption test outlined in AS/NZS 4058 
was devised to ensure that testing involved the full core sample 
to provide confidence in the impermeable matrix of the pipe 
concrete.

baCkgRouNd

Steel reinforced concrete flexural members are 
typically designed on the basis of cracking in the 
concrete tensile zone, enabling the reinforcing 
steel to carry the tensile stress. With steel 
reinforced concrete pipe, flexural stresses are 
developed at the top and bottom inside surfaces 
and on the outside surface at the sides as a result 
of external vertical earth loads. In the load tests 
described in the Australian and New Zealand 
concrete pipe Standards AS/NZS 4058, the 
cracking characteristic is used as a criterion for 
non-destructive quality control testing. Pipes are 
designed to withstand a specified proof load 
without developing a crack wider than a specified 
figure - in New Zealand 0.125 mm, in Australia 
most commonly 0.15 mm for 10 mm minimum 
concrete cover to steel.

The AS/NZS 4058 test at proof load adopts 
procedures from previous Australian Standards 
for concrete pipe, which in turn follow American 
(ASTM) practice developed in the 1930s for a 
limiting crack width of 0.01 inch (0.25 mm) with 
1 inch (25 mm) of concrete cover. This particular 
crack width was arbitrarily proposed by Professor 
W J Schlick of Iowa State University “because 
a leaf gauge of that dimension was readily 
available” (Ref. 1).

The design crack widths of 0.15 mm and 
0.125 mm in AS/NZS 4058 is set for the 
purpose of industry standardisation, and while 
experience has shown that cracks up to this width 
have no significant effect on the performance of 
an installed pipeline, the design width does not 
necessarily represent a limit from the aspect of 
either structural adequacy or protection of the 
steel reinforcement. However where cracking 
occurs to an extent which has not been envisaged 
in the design, it becomes necessary to consider 
whether repairs to cracks are required and, if so, 
what form they should take. Such considerations 
can often be complex, depending on the type of 
pipeline application (whether drainage, sewerage 
or pressure) and the consequence on serviceability 
of the pipeline as opposed to the mere visible 
presence of the cracks which in themselves may 
be not harmful. For example, any crack passing 

through the pipe wall will be a concern with 
pressure or sewer pipe, on account of leakage, 
but not necessarily with a drainage line. In a moist 
environment fine cracks will heal (Ref. 2), and 
where the pipeline must eventually be watertight 
it may be desirable to allow a period for this to 
take place, rather than embark immediately on 
replacement or repairs.

Apart from hydraulic considerations the basis 
for concern can generally be divided into two 
categories — structural overload due to excessive 
loads acting on the pipe from the surrounding soil, 
and the possibility of gradual strength loss due to 
corrosion of the reinforcement.

STRuCTuRal aSSESSMENT

In a cracked pipe, the steel reinforcement confers 
flexibility on the pipe and allows a redistribution 
of stress both inside the pipe wall and to the 
surrounding earth.

The following points serve as a guide for structural 
assessment.

1. Multiple longitudinal cracks, particularly in 
the top quarter of the pipe, indicate effective 
transfer of stress from the concrete to the steel 
and so are of less concern than a single, wide 
longitudinal crack.

2. Visible longitudinal cracking will be more severe 
at the top and invert inside the pipe than on the 

The Facts about Cracking in Steel Reinforced Concrete Pipe

Cracks in concrete pipe under external load. Feeler 
gauge is used to test crack width

ENGINEERING GUIDELINE
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Necessary conditions for autogenous healing

In a recent review, Adam Neville3 summarises literature having 
a bearing on conditions necessary for autogenous healing 
of cracks. At an early age, continuing cement hydration in 
which calcium silicates in the cement are converted to calcium 
silicate hydrate can play a direct role in the healing process. 
In cracks healed at a later stage in the life of a structure, 
the main product which fills the crack is calcium carbonate, 
formed by combination of calcium from the hydrated cement 
with carbon dioxide dissolved in water from the atmosphere 
or other sources. Neither water hardness nor pH has been 
found to influence the process of autogenous healing. Various 
investigators have reported different maximum widths at 
which cracks have healed – “not surprising because the test 
conditions have varied widely. In some cases, the cracks were 
caused by shrinkage, in others by the application of tension, 
usually flexural but in some tests by direct tension. The age at 
the opening of cracks varied too. The healing took place in 
static water or flowing water. There was a head of water or 
not. The water was fresh or seawater.”
Among examples reported are reinforced concrete pipes that 
developed shrinkage cracks up to 1.5 mm wide, and were 
subsequently put into service. Five years later, the cracks were 
found to be completely closed by autogenous healing.

Hydrated cement is partly soluble in water4, whether or not 
there is carbon dioxide present. Carbon dioxide dissolved in 
low concentration from the atmosphere plays a role in the 
healing process, precipitating calcium carbonate, but is not 
necessary to initially dissolve calcium from the cement. Autog-
enous healing will take place unabated in concrete made with 
blended cement, even though such concrete may be found not 
to contain any “free lime”. Roberts5 confirms that the type of 
water and the cementitious material have minimal effect.

For reinforcing steel to corrode, moisture must be present 
both for its part in the chemical reaction at cathodic sites on 
the steel surface, and to provide a conducting path through 
the concrete for the electrolytic current. If the concrete is 
cracked, the same moisture provides a condition for 
autogenous healing. Initially, the environment at the root of a 
crack may be favourable to steel corrosion, particularly if the 
water contains chloride which breaks down the passive film 
on the steel. Some rust will be formed, occupying a larger 
volume than the original steel and perhaps tending to disrupt 
the surrounding concrete. However given an ability on the 
part of the concrete to resist such disruption, autogenous 
healing will progressively restore a situation in which the 
corrosion is unable to continue. Calcium hydroxide, silicates 
and carbonate will be deposited in the crack, on the surface 
of the steel and in the pores of he rust. Of the two competing 
tendencies – disruption by rust, or isolation of the steel 
surface, assisted by autogenous healing, circumstances will 
allow one or the other to predominate.

Continued on next page.

The Role of Autogenous Healing in Corrosion Prevention

Autogenous healing in concrete pipes

Autogenous healing is common in buried reinforced 
concrete pipe due to the presence of moisture, either on 
the soil side or inside the pipe itself. These non-moving 
cracks, when healed autogenously, are impermeable 
and can yield a structure stronger than the original. 
One of the reasons is that the concrete pipe seals the 
crack with calcium-carbonate crystals formed when the 
carbon dioxide in the surrounding soil, air and water 
carbonates the free calcium oxide in the cement and 
the calcium hydroxide liberated by the hydration of the 
tricalcium silicate of the cement. The formula for this 
reaction is: 

Ca(OH)2 + CO2 = CaCO3 + H20

The white line signifies internal autogenous healing in 
this concrete pipe

The white line signifies autogenous healing on this 
exposed concrete pipe
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CPAA University Prizes 2011 • Gene Gill – Water and Wastewater Engineering
 (University of Technology, Sydney)

• Reza Zadeh & James Carn – Civil Engineering Design Project
(University of South Australia)

• Drew Clements – Hydraulics and Hydrology
(University of Wollongong)

• Stephen Suryasentana – Hydraulics II
 (University of Western Australia)

Congratulations to all our award winners!

The Concrete Pipe Association of Australasia proudly sponsors a 
number of academic awards at universities in Australia and New 
Zealand for outstanding students in water and wastewater engi-

neering related subjects, as part of the CPAA’s commitment to further 
education in the industry.

During 2011 the following students were recognised for outstand-
ing work in their relevant course (either completed in 2010 or during 
first semester of 2011):


