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EXECUTIVE SUMMARY 
This report presents an assessment of the risks of stray DC current corrosion associated with the 
proposed development works at 4 – 18 Doncaster Avenue in Kensington. 
Based on the assessment of the proximity of the proposed development to the Sydney Light Rail 
depot and the construction techniques proposed, it is recommended that the following measures 
are incorporated into the final design and implemented during construction: 

• All conductive services are to be electrically isolated where they enter/exit the boundary of 
the proposed development is to be located using suitable insulating joints, including water, 
gas and communications services. It is recommended that these measures are also 
applied to any services associated with the existing heritage building; 

• It is strongly recommended that the embedded earthing arrangement on site (that is 
bonded to the wider Ausgrid MEN network via the screens of the incoming HV cables) is 
monitored closely for signs of corrosion through periodic measurement of individual 
electrode impedances and monitoring of stray DC current propagation through the 
screens of the incoming HV cables to the MEN network; 

• It is recommended that the steel reinforcement within all reinforced concrete structural 
elements (including but not limited to floor slabs, basement walls, foundations and 
blockwork retaining wall) is made electrically continuous in a manner that enables 
demonstration of compliance with Clause 5.2 of AS 2832.5-2008: 

o Ensure electrical continuity between all reinforcement within the proposed 
development works such that the maximum electrical resistance between any two 
points is less than or equal to 2 Ω; 

o Install two electrolysis monitoring terminals (Erico DB12CS701 or equivalent) to be 
installed flush with the finished surface of the equipotentially bonded reinforced 
concrete in locations that are as far apart as possible while being accessible for 
future monitoring/testing if required and not in a position where they will be 
exposed to direct contact with local soil or pooling water; 

• It is highly recommended that any temporary ground anchors used in the construction are 
configured such that: 

o The ground anchors are electrically isolated from the steel reinforcement and all 
other conductive elements (preferred method, ensuring 100 mm clearance 
between the anchors and any conductive part of the building structures); or 

o The ground anchors are isolated from the greater mass of earth in which they are 
embedded using electrically insulating treatments such as epoxy coating (not as 
desirable due to cost/complexity and risk of failure of insulating coating). 

• It is recommended that the minimum compressive strength of concrete (where interfacing 
with the greater mass of earth) is maintained at 40 MPa (higher compressive strength 
ratings typically result in higher electrical resistivity due to the hydrophobic nature) and 
that the minimum depth of cover of concrete (between steel reinforcement elements and 
the greater mass of earth) should have a minimum value of 50 mm; 

• It is recommended that a non-conductive moisture barrier is incorporated into the 
installation of the all reinforced concrete elements where there would otherwise be a 
direct interface with the greater mass of earth (where practical); 

• That bare metallic structural components are not to be permitted to be installed in direct 
contact with the local soil (E.g. sheet piles); and 

• It is recommended that a minimum 2000 mm clearance is maintained between the depot 
noise wall and any conductive features that could be considered to be remotely earthed 
(MEN-bonded features, conductive features of significant length such as handrails, 
continuous reinforced hard stand surfaces and fencing etc). 
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2 Introduction 

It is a requirement that an electrolysis risk assessment report is developed for the proposed 
residential development at 4 – 18 Doncaster Avenue in Kensington due to the close proximity to 
the nearby Randwick Depot associated with the Sydney Light Rail system. 
This report presents an assessment of the risks of stray DC current corrosion associated with the 
proposed development works at 4 – 18 Doncaster Avenue in Kensington. 
This report will consider the following aspects of the proposed development: 

• The mechanisms for stray DC current related corrosion (electrolysis) and how they relate 
to the proposed development works; 

• The proximity of the proposed development works to the Sydney Light Rail network and 
the relative location of nearby traction substations within the traction system; and 

• The details of the construction techniques associated with the proposed design drawings 
and the significance of these details in the context of the risk of stray DC current related 
corrosion. 
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3 Assessment of Electrolysis Risks 

This section will discuss the key mechanisms through which stray DC traction current can cause 
electrolytic corrosion, present an assessment of the proposed development in the context of 
these corrosion mechanisms, and provide recommendations regarding mitigation measures to be 
incorporated into the design of the primary structural members and interfaces with service 
providers. 
 

3.1 Potential Stray DC Current paths 
There are two key processes by which the flow of stray DC current associated with a traction 
system can lead to the electrolytic corrosion of conductive structural elements and metallic 
services: 

• A conductive service or structural arrangement runs in parallel with electrified track in 
close enough proximity and over a sufficient distance to lead to the conductive service or 
structural element providing a low resistance parallel path for stray DC current flowing 
through the greater mass of earth in the vicinity of the track alignment, 

• A conductive service or structural arrangement inadvertently becomes a pick-up/drop-off 
point for the flow of stray DC current between the local area (near the adjacent electrified 
track) and other common-bonded elements (bonded through either the multiple earthed 
neutral system of the distribution network service provider or other conductive service 
interconnections) that are in turn within close proximity to the electrified track associated 
with the traction system. 

 
In considering the potential impact of the flow of stray DC traction current, it is useful to keep the 
following two factors in mind: 

• Stray DC current corrosion (electrolysis) is a function of current magnitude and duration of 
exposure. The generally accepted yet crude rule of thumb is that 1 ampere of continuous 
stray DC current flow will lead to the loss of 9 kg of steel over the course of a calendar 
year. Significant reduction of either the magnitude of current flow (insulation measures) or 
the duration of the exposure of the structure/service to current flow (stray current 
monitoring devices and processes) will directly lead to a significant reduction in corrosion, 

• Stray DC current causes damage to conductive elements only where the current leaves 
the conductive element and can only cause corrosion where the point at which the stray 
DC current exits is located within a suitable electrolyte. 

 

3.2 Proximity to the Sydney Light Rail Traction System 
The site of the proposed development sits immediately to the west of the new Sydney Light Rail 
maintenance and stabling depot at Randwick. 
This part of the traction system is primarily supplied by a traction substation within the depot itself 
referred to as Randwick Depot Traction Substation (approximately 100 metres to the east of the 
proposed development). 
The next Sydney Light Rail traction substations in each direction are Kensington Traction 
Substation (600 metres to the north west of the proposed development) and Alison Road Traction 
Substation (approximately 1 km to the south east of the proposed development). 
Given the area of the Sydney Light Rail system that the proposed development works is adjacent 
to it is anticipated that the rail-earth potential in the vicinity of the proposed development will be 
predominantly negative with respect to earth. 
The location of the proposed development works relative to nearby key elements of the Sydney 
Light Rail traction system is presented in Figure 3.1. 
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Figure 3.1 Location of Proposed Development Site 

 
 
This means that the flow of stray DC current between the conductive parts of the development 
and the local soil will be predominantly such that stray DC current is flowing into the soil from the 
conductive elements of the development. 
On this basis, the risk of stray DC current corrosion on the conductive elements of the 
development is higher than if the development were located further from the nearest traction 
substation and measures hence mitigation measures need to be implemented to minimize the 
risk of corrosion within the development site and also need to be implemented to minimize the 
extent to which the development serves as a pick-up point for stray DC current that might then 
cause corrosion at other locations interconnected via conductive services. 
Hence the assessment of the proposed development works for this site will emphasize the 
isolation of services entering the site while also maximizing the resistance of the conductive 
interface between the reinforced foundations and the greater mass of earth. 
 

3.3 Assessment of Construction Details 
The proposed development works involves the construction of a multi-storey residential building 
at 4 – 18 Doncaster Avenue in Kensington. The key features of the development are as follows: 

• It is not anticipated that any rock/ground anchors will be used, permanent or temporary; 

• It is not anticipated that any bare metallic structural elements will be embedded directly 
into he greater mass of earth (no sheet piles etc); 

• The major components of the proposed structure that will potentially form a conductive 
interface with the greater mass of earth are as follows: 

o The steel reinforced concrete floor slabs; 
o The steel reinforced basement walls; and 
o The steel reinforced concrete foundations. 

 
Figure 3.2 below is an extract from the design drawings presenting an overview of the proposed 
layout of the development site. 
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Figure 3.2 Ground Floor Layout of the Proposed Development Site [9] 

 
 
As can be seen in Figure 3.2, the development will consist of one continuous structure 
constructed around an existing heritage building. 
While there will be no significant structural interfaces between the proposed development and the 
existing heritage building the electrical supply to the existing heritage building is to be rerouted 
via the supply to the proposed development. 
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4 Recommendations 

Based on the assessment of the proximity of the proposed development to the Sydney Light Rail 
depot and the construction techniques proposed, it is recommended that the following measures 
are incorporated into the final design and implemented during construction: 

• All conductive services are to be electrically isolated where they enter/exit the boundary of 
the proposed development is to be located using suitable insulating joints, including water, 
gas and communications services. It is recommended that these measures are also 
applied to any services associated with the existing heritage building; 

• It is strongly recommended that the embedded earthing arrangement on site (that is 
bonded to the wider Ausgrid MEN network via the screens of the incoming HV cables) is 
monitored closely for signs of corrosion through periodic measurement of individual 
electrode impedances and monitoring of stray DC current propagation through the 
screens of the incoming HV cables to the MEN network; 

• It is recommended that the steel reinforcement within all reinforced concrete structural 
elements (including but not limited to floor slabs, basement walls, foundations and 
blockwork retaining wall) is made electrically continuous in a manner that enables 
demonstration of compliance with Clause 5.2 of AS 2832.5-2008: 

o Ensure electrical continuity between all reinforcement within the proposed 
development works such that the maximum electrical resistance between any two 
points is less than or equal to 2 Ω; 

o Install two electrolysis monitoring terminals (Erico DB12CS701 or equivalent) to be 
installed flush with the finished surface of the equipotentially bonded reinforced 
concrete in locations that are as far apart as possible while being accessible for 
future monitoring/testing if required and not in a position where they will be 
exposed to direct contact with local soil or pooling water; 

• It is highly recommended that any temporary ground anchors used in the construction are 
configured such that: 

o The ground anchors are electrically isolated from the steel reinforcement and all 
other conductive elements (preferred method, ensuring 100 mm clearance 
between the anchors and any conductive part of the building structures); or 

o The ground anchors are isolated from the greater mass of earth in which they are 
embedded using electrically insulating treatments such as epoxy coating (not as 
desirable due to cost/complexity and risk of failure of insulating coating). 

• It is recommended that the minimum compressive strength of concrete (where interfacing 
with the greater mass of earth) is maintained at 40 MPa (higher compressive strength 
ratings typically result in higher electrical resistivity due to the hydrophobic nature) and 
that the minimum depth of cover of concrete (between steel reinforcement elements and 
the greater mass of earth) should have a minimum value of 50 mm; 

• It is recommended that a non-conductive moisture barrier is incorporated into the 
installation of the all reinforced concrete elements where there would otherwise be a 
direct interface with the greater mass of earth (where practical); 

• That bare metallic structural components are not to be permitted to be installed in direct 
contact with the local soil (E.g. sheet piles); and 

• It is recommended that a minimum 2000 mm clearance is maintained between the depot 
noise wall and any conductive features that could be considered to be remotely earthed 
(MEN-bonded features, conductive features of significant length such as handrails, 
continuous reinforced hard stand surfaces and fencing etc). 
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APPENDIX A. REFERENCE DRAWINGS 
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APPENDIX B. ELECTROLYSIS MONITORING TERMINAL DETAILS 
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Installation Instruction for ERICO DB12CS701 
 
 

1. The ERICO DB12CS701 is supplied as a prefabricated grounding plate and tail assembly for use as a 
solid grounding & bonding connection to reinforcement steel 

 
2. Ensure that adequate planning goes in choosing the  location of the DB12CS701. It should be installed 

close to the point where the earth connection is required. The construction of the formwork should 
take the installation of DB12CS701 into consideration  

 
3. The mild steel bar at the end of the tail shall be welded to reinforcement steel along its full length 

and on both sides of the bar. The welding used should be a full weld and not tacks at various 
locations. 

 
4. The distance between the welding location and the place where the ground plate will appear in the 

formwork shal l be less than 800mm. 
 

5. If the weld needs to be a greater distance away from the formwork, then a custom made tail shall be 
ordered with a longer piece of cable. DB12CS701 is supplied with 1000mm length of cable. 

 
6. The plate is called DB12. It should be nailed on the inside of the form work at the desired location. 

Alternatively it may be bolted to the formwork from the outside of the formwork via the tapped hole. 
Precaution should be taken so that concrete does not block the tapped hole. 

 
7. The concrete pour can occur one these steps are complete 

 
8. Care should be taken not to damage the thread when the formwork is being removed. Once the 

formwork is removed, you will have a flush ground plate for your grounding or bonding application. 
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	Appendix T_ Electrolysis Risk Assessment_Part1
	EXECUTIVE SUMMARY
	This report presents an assessment of the risks of stray DC current corrosion associated with the proposed development works at 4 – 18 Doncaster Avenue in Kensington.
	Based on the assessment of the proximity of the proposed development to the Sydney Light Rail depot and the construction techniques proposed, it is recommended that the following measures are incorporated into the final design and implemented during c...
	 All conductive services are to be electrically isolated where they enter/exit the boundary of the proposed development is to be located using suitable insulating joints, including water, gas and communications services. It is recommended that these ...
	 It is strongly recommended that the embedded earthing arrangement on site (that is bonded to the wider Ausgrid MEN network via the screens of the incoming HV cables) is monitored closely for signs of corrosion through periodic measurement of individ...
	 It is recommended that the steel reinforcement within all reinforced concrete structural elements (including but not limited to floor slabs, basement walls, foundations and blockwork retaining wall) is made electrically continuous in a manner that e...
	o Ensure electrical continuity between all reinforcement within the proposed development works such that the maximum electrical resistance between any two points is less than or equal to 2 Ω;
	o Install two electrolysis monitoring terminals (Erico DB12CS701 or equivalent) to be installed flush with the finished surface of the equipotentially bonded reinforced concrete in locations that are as far apart as possible while being accessible for...
	 It is highly recommended that any temporary ground anchors used in the construction are configured such that:
	o The ground anchors are electrically isolated from the steel reinforcement and all other conductive elements (preferred method, ensuring 100 mm clearance between the anchors and any conductive part of the building structures); or
	o The ground anchors are isolated from the greater mass of earth in which they are embedded using electrically insulating treatments such as epoxy coating (not as desirable due to cost/complexity and risk of failure of insulating coating).
	 It is recommended that the minimum compressive strength of concrete (where interfacing with the greater mass of earth) is maintained at 40 MPa (higher compressive strength ratings typically result in higher electrical resistivity due to the hydropho...
	 It is recommended that a non-conductive moisture barrier is incorporated into the installation of the all reinforced concrete elements where there would otherwise be a direct interface with the greater mass of earth (where practical);
	 That bare metallic structural components are not to be permitted to be installed in direct contact with the local soil (E.g. sheet piles); and
	 It is recommended that a minimum 2000 mm clearance is maintained between the depot noise wall and any conductive features that could be considered to be remotely earthed (MEN-bonded features, conductive features of significant length such as handrai...
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	2 Introduction
	It is a requirement that an electrolysis risk assessment report is developed for the proposed residential development at 4 – 18 Doncaster Avenue in Kensington due to the close proximity to the nearby Randwick Depot associated with the Sydney Light Rai...
	This report presents an assessment of the risks of stray DC current corrosion associated with the proposed development works at 4 – 18 Doncaster Avenue in Kensington.
	This report will consider the following aspects of the proposed development:
	 The mechanisms for stray DC current related corrosion (electrolysis) and how they relate to the proposed development works;
	 The proximity of the proposed development works to the Sydney Light Rail network and the relative location of nearby traction substations within the traction system; and
	 The details of the construction techniques associated with the proposed design drawings and the significance of these details in the context of the risk of stray DC current related corrosion.
	3 Assessment of Electrolysis Risks
	This section will discuss the key mechanisms through which stray DC traction current can cause electrolytic corrosion, present an assessment of the proposed development in the context of these corrosion mechanisms, and provide recommendations regardin...
	3.1 Potential Stray DC Current paths

	There are two key processes by which the flow of stray DC current associated with a traction system can lead to the electrolytic corrosion of conductive structural elements and metallic services:
	 A conductive service or structural arrangement runs in parallel with electrified track in close enough proximity and over a sufficient distance to lead to the conductive service or structural element providing a low resistance parallel path for stra...
	 A conductive service or structural arrangement inadvertently becomes a pick-up/drop-off point for the flow of stray DC current between the local area (near the adjacent electrified track) and other common-bonded elements (bonded through either the m...
	In considering the potential impact of the flow of stray DC traction current, it is useful to keep the following two factors in mind:
	 Stray DC current corrosion (electrolysis) is a function of current magnitude and duration of exposure. The generally accepted yet crude rule of thumb is that 1 ampere of continuous stray DC current flow will lead to the loss of 9 kg of steel over th...
	 Stray DC current causes damage to conductive elements only where the current leaves the conductive element and can only cause corrosion where the point at which the stray DC current exits is located within a suitable electrolyte.
	3.2 Proximity to the Sydney Light Rail Traction System

	The site of the proposed development sits immediately to the west of the new Sydney Light Rail maintenance and stabling depot at Randwick.
	This part of the traction system is primarily supplied by a traction substation within the depot itself referred to as Randwick Depot Traction Substation (approximately 100 metres to the east of the proposed development).
	The next Sydney Light Rail traction substations in each direction are Kensington Traction Substation (600 metres to the north west of the proposed development) and Alison Road Traction Substation (approximately 1 km to the south east of the proposed d...
	Given the area of the Sydney Light Rail system that the proposed development works is adjacent to it is anticipated that the rail-earth potential in the vicinity of the proposed development will be predominantly negative with respect to earth.
	The location of the proposed development works relative to nearby key elements of the Sydney Light Rail traction system is presented in Figure 3.1.
	Figure 3.1 Location of Proposed Development Site
	This means that the flow of stray DC current between the conductive parts of the development and the local soil will be predominantly such that stray DC current is flowing into the soil from the conductive elements of the development.
	On this basis, the risk of stray DC current corrosion on the conductive elements of the development is higher than if the development were located further from the nearest traction substation and measures hence mitigation measures need to be implement...
	Hence the assessment of the proposed development works for this site will emphasize the isolation of services entering the site while also maximizing the resistance of the conductive interface between the reinforced foundations and the greater mass of...
	3.3 Assessment of Construction Details

	The proposed development works involves the construction of a multi-storey residential building at 4 – 18 Doncaster Avenue in Kensington. The key features of the development are as follows:
	 It is not anticipated that any rock/ground anchors will be used, permanent or temporary;
	 It is not anticipated that any bare metallic structural elements will be embedded directly into he greater mass of earth (no sheet piles etc);
	 The major components of the proposed structure that will potentially form a conductive interface with the greater mass of earth are as follows:
	o The steel reinforced concrete floor slabs;
	o The steel reinforced basement walls; and
	o The steel reinforced concrete foundations.
	Figure 3.2 below is an extract from the design drawings presenting an overview of the proposed layout of the development site.
	Figure 3.2 Ground Floor Layout of the Proposed Development Site [9]
	As can be seen in Figure 3.2, the development will consist of one continuous structure constructed around an existing heritage building.
	While there will be no significant structural interfaces between the proposed development and the existing heritage building the electrical supply to the existing heritage building is to be rerouted via the supply to the proposed development.
	4 Recommendations
	Based on the assessment of the proximity of the proposed development to the Sydney Light Rail depot and the construction techniques proposed, it is recommended that the following measures are incorporated into the final design and implemented during c...
	 All conductive services are to be electrically isolated where they enter/exit the boundary of the proposed development is to be located using suitable insulating joints, including water, gas and communications services. It is recommended that these ...
	 It is strongly recommended that the embedded earthing arrangement on site (that is bonded to the wider Ausgrid MEN network via the screens of the incoming HV cables) is monitored closely for signs of corrosion through periodic measurement of individ...
	 It is recommended that the steel reinforcement within all reinforced concrete structural elements (including but not limited to floor slabs, basement walls, foundations and blockwork retaining wall) is made electrically continuous in a manner that e...
	o Ensure electrical continuity between all reinforcement within the proposed development works such that the maximum electrical resistance between any two points is less than or equal to 2 Ω;
	o Install two electrolysis monitoring terminals (Erico DB12CS701 or equivalent) to be installed flush with the finished surface of the equipotentially bonded reinforced concrete in locations that are as far apart as possible while being accessible for...
	 It is highly recommended that any temporary ground anchors used in the construction are configured such that:
	o The ground anchors are electrically isolated from the steel reinforcement and all other conductive elements (preferred method, ensuring 100 mm clearance between the anchors and any conductive part of the building structures); or
	o The ground anchors are isolated from the greater mass of earth in which they are embedded using electrically insulating treatments such as epoxy coating (not as desirable due to cost/complexity and risk of failure of insulating coating).
	 It is recommended that the minimum compressive strength of concrete (where interfacing with the greater mass of earth) is maintained at 40 MPa (higher compressive strength ratings typically result in higher electrical resistivity due to the hydropho...
	 It is recommended that a non-conductive moisture barrier is incorporated into the installation of the all reinforced concrete elements where there would otherwise be a direct interface with the greater mass of earth (where practical);
	 That bare metallic structural components are not to be permitted to be installed in direct contact with the local soil (E.g. sheet piles); and
	 It is recommended that a minimum 2000 mm clearance is maintained between the depot noise wall and any conductive features that could be considered to be remotely earthed (MEN-bonded features, conductive features of significant length such as handrai...
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