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Company Profile

Duoguard Australia Pty Ltd is a privately owned and
operated Australian company established in 2011 to
supply specialist corrosion control products for the
protection of steel reinforced concrete structures.
Duoguard Australia operates under exclusive supply
agreement from Concrete Preservation Technologies out
of the United Kingdom.
Duoguard Australia is based in Melbourne Victoria and
operates out of an established distribution warehouse
in Springvale and has the capacity to provide quality
and reliable logistical support to all Australian states,
New Zealand and all other regions determined under
our exclusive supply agreement.

We offer an innovative and flexible range of products
to effectively treat steel corrosion problems on a wide
range of reinforced concrete structures such as bridges,
wharves, car parks, coastal infrastructure, industrial
and high-rise structures.
Research and development is the core of the company,
we are constantly developing new products and building
on our existing range to remain at the forefront of
corrosion repair technologies.
We invite you to contact us to discuss your corrosion
problems and allow us to assist you with a solution that
will significantly extend the life of your structure.

Site support is provided through contractor training
and onsite installation backup provided by Duoguard
Australia staff who have extensive contractor
experience in the area of corrosion control and concrete
repair knowledge.
Technical support is provided through Duoguard
Australia with access to the technical expertise of CPT
and their combined experience in the field of corrosion
control of reinforced concrete infrastructure.
The CPT directors offer a wealth of experience in the
treatment of reinforced steel corrosion, with exposure
to galvanic and impressed current cathodic protection,
chloride extraction, re-alkalisation as well as traditional
concrete corrosion repair.

Dr Nigel Davison

Dr Gareth Glass

Adrian Roberts

Brian Kaye

Director,
Concrete Preservation
Technologies Ltd

Director,
Concrete Preservation
Technologies Ltd

Director,
Concrete Preservation
Technologies Ltd

Technical Consultant,
DuoGuard Australia
Pty Ltd
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Corrosion of Reinforcement

Investigations and condition assessments are a crucial
process of maintaining the durability of the structure.
Duoguard Australia strongly recommend thorough
investigations are completed by experienced corrosion
specialists to determine the appropriate design of
the system. A condition assessment and positive
identification and understanding of the cause and extent
of corrosion activity in your structure is the key to a
successful repair strategy. Testing is a proven sound
investment, on site investigations will identify where
expenditure is required as a priority. An inadequate
inspection can lead to failure of diagnosing the current
condition and an inappropriate repair and rehabilitation
system may be implemented.

Corrosion of reinforcement
Corrosion is initiated when the reinforcement steel is
de-passivated, usually due to either of the following:
Carbonation
Concrete is a very alkaline material with a pH of
approximately 12.5. This high alkalinity is caused
by the reactions of the hydrating cement to form
Calcium hydroxide, Ca(OH)2 as the concrete cures
and it is this high alkalinity that protects the
reinforcement from corrosion. Carbonation is the
process where acidic gases in the air, mainly Carbon
Dioxide, penetrate the pores of the concrete, reacting
with the high alkaline Calcium hydroxide to neutralize
the concrete from the surface.
Chloride Attack
Chloride attack is unlike carbonation in that a certain
concentration of Chloride ions (salt) is required to
penetrate the concrete to the depth of the reinforcing
steel. It is generally accepted that the concentration
of Chloride (Cl) required to initiate corrosion is in
the order of 0.4% by weight of cement. Once Cl has
reached the steel in this critical concentration, the
steel is again “de-passivated” and can commence
to corrode. Chloride induced corrosion of steel is a
serious problem leading to early loss of serviceability
and structural durability leading to costly repair
solutions.
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Duoguard Technology

The Duoguard Hybrid Technology is a technique that
requires specific design calculations and definition
of installation procedures in order to be successfully
implemented. The system requires experienced
designers with extensive expertise in the field of cathodic
protection. While support is provided through Duoguard
Australia with access to the technical expertise of CPT
and their combined experience in the field of corrosion,
designers are encouraged to liaise with the design team
at CPT for review and comments.

Duoguard Australia prides itself on technical and
product training and support for both staff and
contractors allowing only accredited contractors supply
of the Hybrid technology.
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DuoGuard™ Hybrid Anode™

An innovative and powerful anode system applied to
treat corrosion on a complete structure or targeted areas
DuoGuard is a hybrid treatment, which uses the
same embedded anode in both an Impressed Current
and Galvanic Current role to stop ongoing corrosion
within a structure.
For a short period (typically 14 days), a high current
density is applied using a fixed voltage power supply.
This has the effect of halting corrosion by rendering the
environment at the steel surface less aggressive through
the generation of hydroxide locally.
Following the impressed current phase, the anode is
connected to the steel galvanically in order to maintain
the steel in a passive condition for the remaining life of
the structure. In this phase no power supply or control
equipment is required, offering our clients substantial
cost savings both on initial installation and ongoing
whole life running costs.
DuoGuard anodes are available in five sizes in order to
accommodate various concrete depths and densities of
steel reinforcement:
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DuoGuard™ Hybrid Anode™
Typical DuoGuard installation sequence

1.

Identify steel location using
a covermeter or ground
penetrating radar.

2.

Drill the anode holes, and make
saw-cuts between anode holes
to house the connector wire.

3. Break-out a small area of
concrete to make a steel
connection.

4.

Install the DuoGuard anode and
connecting wire using DuoCrete
SD mortar, XLPE coated
titanium wire and polymeric
screw connectors.

5.

A high current density treatment
is applied for typically 14 days
before the anodes are connected
to the steel galvanically.

6. Fill in the holes and saw-cuts
with repair mortar.

7.

Monitoring boxes and data
logging equipment can
be installed for ongoing
assessment.
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DuoGuard™ Hybrid Anode™

The DuoGuard Hybrid Anode offers the benefit of both,
impressed current and galvanic cathodic protection
Features and Benefits
Cost
•

Simplicity of system affords significant cost savings
compared to traditional protection methods

•

No power supply required after first phase of
impressed current phase (typically 14 days)

•

No expensive control equipment required with its
associated system maintenance costs

•

Highly cost-effective especially when depreciated
over extended life of the structure

•

Minimises cost of breaking out sound chloride
contaminated concrete

•

Eliminates future concrete repair mobilisations

Product
•

Each anode is a single unit which is safe to
handle and install

•

Feeder wires are formed of coated titanium and
will not corrode

•

Impressed Current phase halts corrosion of steel.

•

A large charge capacity and a high impressed
current density >1000mA/m²

•

Anode size tailored to the amount of steel in
the concrete

•

Spacer prevents shorts and improves current
distribution

Installation
•

Installation is simple and straightforward

•

The treatment can be targeted at specific areas or
installed over an entire structure

•

No need to break-out large areas of good
quality concrete

•

Rapid installation process over large areas of concrete

•

Short on-site treatment minimises down-time
and disruption

•

DuoGuard anodes offer the advantage of running at
low, safe driving voltages during both treatment phases

Long term
•

Ongoing performance can be monitored/measured
according to the client’s requirements

•

DuoGuard Hybrid System can be re-accessed at
any future time
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DuoGuard™ Hybrid Anode™

How does DuoGuard work?
Phase 1 – Short-term Impressed Current
The application of the ~14 day high current density
treatment has the effect of halting corrosion activity on
the reinforcing steel surface. It achieves this by moving
corrosion to the installed anodes whilst reinstating the
alkaline environment at the steel.

Phase 2 – Long-term Galvanic Current
Following the high current density treatment, the anodes
are connected directly to the steel using the already
installed XLPE coated titanium wire to pass a galvanic
current without the need for a power supply. This has
the effect of maintaining the environment created during
Phase 1, preventing corrosion for years to come.

How long will it last?
The anodes are made from a sacrificial metal and will
corrode (be consumed) in preference to the reinforcing
steel. From knowledge of the steel density and the total
charge passed by the anodes, the consumption rate
can be extrapolated and system lifetime predicted.

This means that system lifetime predictions are made on
a structure by structure basis; however typical installations
will have a lifetime range of between 20 and 60 years.
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PatchGuard™ Galvanic Anode Range

PatchGuard – second generation technology galvanic
protection for use in patch repairs
Galvanic anodes redress the electrochemical imbalance
induced through removal of the contaminated
concrete in patch repairs. PatchGuard anodes corrode
preferentially to the surrounding steel protecting it from
further corrosion damage.
Rather than the traditional approach of attaching
galvanic anodes to exposed steel in the patch repair,
PatchGuard anodes are located within the parent
concrete. Protective current is delivered directly to the
steel outside the patch which is at greatest corrosion risk
as opposed to clean steel within the patch repair.
As PatchGuard is installed in the parent concrete, there
is no compromise in the quality of the concrete repair
material or primers used in reinstatement, providing
a very efficient and unique solution for combating the
“incipient anode effect” in the host concrete.
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PatchGuard™ Galvanic Anode Range

A unique solution for combating the “incipient anode
effect” in the host concrete
Features and Benefits
Cost
•

Targeted application for cost-effective solution

•

No long term maintenance

•

No power source required

•

No specialist repair mortar required

•

Eliminates additional repair cycles

Product
•

Simple, single small volume unit (only 25mm
diameter hole)

•

Corrosion resistant attachment system

•

PatchGuard Plus and PatchGuard Ultra versions
available for greater anode capacity

Installation
•

Rapid installation – no additional break-out required

•

Bonding primers can be used

•

High resistivity repair mortars can be used

•

Pre-packaged application mortar

•

Simple installation

•

Quality of patch repair material not compromised

•

Suitable for all rebar sizes and heavily reinforced areas

Long Term
•

Current delivered to where it is needed

•

Long life 10-20 years*

•

Large charge capacity 150 – 500 kC

•

Performance can be monitored

*Dependent on local site conditions, including chloride
concentration, concrete properties, humidity and temperature
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PatchGuard™ Galvanic Anode Range

Typical PatchGuard installation sequence

1.

Drill the hole into the parent
concrete.

4. Connect the protruding titanium
wire from the anode to the
clean reinforcing steel rebar
with a cable tie.
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2.

Apply the embedding mortar
(DuoCrete PG).

5. Completed PatchGuard
installation prior to repair
mortar application

3. Simply insert the anode into the
embedding mortar.
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PatchGuard™ Connect Galvanic Anode Range

PatchGuard Connect – galvanic protection for global
protection of chloride contaminated concrete
PatchGuard Connect is a discrete sacrificial anode
installed in the cover concrete of reinforced concrete
structures which are corroding or at risk from corrosion
as a result of chloride ingress or concrete carbonation.
How does it work?
PatchGuard Connect anodes provide a protective current
to the reinforcing steel as a result of the sacrificial
activity of the anode material. Once installed, the
PatchGuard Connect anode will corrode preferentially to
the surrounding steel, offering protection against future
corrosion damage.
Areas of sound concrete that are suffering from
corrosion as a result of chloride contamination but
that do not yet warrant repair interventions can be
protected from future damage by the installation of a
targeted PatchGuard Connect installation. The anodes
are connected together in rows/grids which are locally
connected to the primary reinforcement.
The PatchGuard Connect anode is available in three sizes
to suit the need of the structure:

Product Name

Product Dimensions

PatchGuard Connect™
175

42mm long x 18mm
diameter

PatchGuard Connect™
350

77mm long x 18mm
diameter

PatchGuard Connect™
500

110mm long x 18mm
diameter

Llanelli Multi-storey Car Park Project Overview
Refurbishment to Llanelli’s Murray Street Multi Storey
Car Park was undertaken in 2012 as part of the
regeneration of the town centre. Where the 40-year-old
527 space car park was suffering from concrete spalling
patch repairs were undertaken and PatchGuard anodes
were placed around the repair perimeter to protect
against future incipient anode corrosion damage.
Testing of the decks allowed areas where chloride
contamination had occurred to be identified, and these
areas were treated with a PatchGuard Plus Connect
sacrificial anode system. This targeted treatment of
contaminated but undamaged concrete gives long term
protection to areas which would have been subjected to
further corrosion and spalling with the associated loss in
structural integrity.
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PatchGuard™ Connect Galvanic Anode Range

The PatchGuard Connect System can be used to target
specific or isolated areas or installed globally over an
entire structure
Features and Benefits
Cost
•

Cost-effective corrosion control solution

•

No expensive equipment required

•

No power supply required

•

No long term maintenance

•

Eliminates future concrete repair mobilisations

Product
•

Simple, single small volume unit (only 25mm
diameter hole)

•

Corrosion resistant attachment system and wire

•

PatchGuard Plus Connect and PatchGuard Ultra
Connect versions available for greater anode capacity

Installation
•

The treatment can be targeted at specific or isolated
areas or installed over an entire structure

•

Option to deliver an electrical charge to the steel
anytime during the installation

•

No need to break-out large areas of good
quality concrete

•

Rapid installation process over large areas of concrete

•

Short on-site treatment minimises down-time
and disruption

•

High resistivity repair mortars and bonding
primers can be used

•

Pre-packaged application mortar

•

Suitable for all rebar sizes and heavily
reinforced areas

Long Term
•

Current delivered to where it is needed

•

Long life 10-20 years*

•

Large charge capacity 150 – 500 kC

•

Performance can be monitored

*Dependent on local site conditions, including chloride
concentration, concrete properties, humidity and temperature
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Pre-stressed Infrastructure

The use of Prestressed Concrete for supporting the
construction of bridges, wharf and other civil structures
expanded rapidly from the 1960’s onwards, due mainly
to the increased spans and economy that it provided.
The prestressed elements have also proved to be very
durable, due mainly to the high quality of construction
including good concrete cover, excellent quality concrete
and high quality (commonly steam) curing. Another
major durability factor is that cracking is limited due
to the prestress compression, minimizing access of
chlorides and carbonation to the reinforcement and
prestressing strands.
However, prestressed elements are in no way immune
to corrosion especially that initiated by chlorides. Once
strand corrosion has commenced, the corrosion is
common to multiple wires in the strand, and with only
minimal pitting required to rupture the stressed strands
serious structural ramifications will follow.
Both DuoGuard Hybrid and PatchGuard Galvanic anodes
can be used to protect against the corrosion of prestressed concrete elements as there is no need to break
out sound concrete to place anodes in the repair, and
the variety of shapes and capacities of both ranges allow
versatile positioning and installation depths. Galvanic
anodes pose no risk of hydrogen embrittlement and the
impressed current phase of the DuoGuard treatment
is controlled so that there is no risk of the process
occurring, during the relatively brief period that current
is applied.
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Long Term Monitoring

Peace of mind for years to come
Undertaking major remedial projects on structures and
assets is costly. Many assets fail to withstand the test
of time due to inadequate monitoring and the lack of
maintenance plans. Smart management of your assets
can minimise lifecycle costs and ensure they achieve
their required design life.
Monitoring systems can be installed on a stand-alone
basis to monitor a structure for corrosion damage.
Alternatively a monitoring system can be installed
following the installation of a DuoGuard/PatchGuard
anode systems to confirm steel passivity and anode
performance over many years/decades.

Monitoring An Anode Installation
Installed anode systems can be monitored by clients
using our remote or manual data-logging systems. Our
systems allow the client to observe any changes in the
state of the steel by recording steel potentials (using
DuoGuard MN15 reference electrodes) and the current
passed to the steel by the anodes.
It is also common to calculate corrosion rates and anode
lifetimes using features of the datalogging system and
collected data, giving the client peace of mind in knowing
that his structure is fully protected from corrosion.
Features and Benefits

Structure Health Monitoring
Monitoring equipment allows long term assessment
of corrosion susceptible areas of a client’s structure.
Not only will the client be informed about the extent
of corrosion damage and potential solutions, but will
be offered the security and confidence that comes
with understanding the real-time condition of their
structures.

•

The Monitoring System can be installed at the same
time as the anodes, minimising downtime

•

Allows real-time access to corrosion data from Day 1

•

Data provided in a standard spread sheet format

•

On-going monitoring facilitates timely repair
intervention

In more aggressive conditions, for example
during a flood, sacrificial anodes increase
their activity (Responsive Behaviour)
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Project Profiles

Dampier Salt Dolphins, Australia
Project Timesecale: July–September 2011
Client: Rio Tinto
Treatment Applied:
•

DuoGuard™ Hybrid Anode™ Corrosion Control
System

Curragh Mine Thickener Tank, Australia
Project Timescale: January–April 2011
Structure: Saline Water Containment Tank
Client: Wesfarmers Resources
Treatment Applied:
•

DuoGuard™ Hybrid AnodeTM System
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Project Profiles

Hay Point, Queensland, Australia
Project Timescale: June 2013–Oct 2014
Structure: Hay Point Coal Terminal
Treatment Applied:
•

DuoGuard™ Hybrid Anode™ System

HMAS Platypus, Sydney, Australia
Project Timescale: 2011–2012
Structure: Submarine Wharf
Treatment Applied:
•

DuoGuard™ Hybrid Anode™ System

Appleton Dock Port of Melbourne, Australia
Project Timescale: December 2012–September 2013
Structure: Appleton Dock Port of Melbourne
Client: Port of Melbourne Corporation
Treatment Applied:
•
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PatchGuard™ Galvanic Anode System
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Project Profiles

Cape Don Lighthouse, Australia
Project Timescale: May–September 2013
Structure: Cape Don Lighthouse
Client: Australian Government, (AMSA)
Treatment Applied:
•

DuoGuard™ Hybrid Anode™ System

Tasmanian Ports, Hobart, Australia
Project Timescale: 2014-2015
Structure: Prestressed beams
Treatment Applied:
•

DuoGuard™ Hybrid Anode™ System

Kyle of Tongue, Scotland, UK
Project Timescale: May–November 2011
Structure: Prestressed Bridge
Treatment Applied:
•

DuoGuard™ Hybrid Anode™ System

•

PatchGuard™ Galvanic Anode System
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DuoGuard Australia Pty Ltd
Unit 7, 7-9 Brough Street
Springvale, Victoria 3174
Australia

www.duoguard.com.au
Tel: 1300 782 501
Fax: 1300 782 503
Mob: +61 419 632 241
brian.kaye@duoguard.com.au

CPT Ltd
Unit 1, Palmer Business Court
Manor House Road, Nottingham
NG10 1LZ

www.cp-tech.co.uk
Tel: +44 (0) 115 9724 238
Fax: +44 (0) 115 9220 316
general@cp-tech.co.uk

