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Introduction 
_____________________________________________________________________ 

he durability of metal structures is determined by the environment to 
which the structures are exposed, and the way that the metals or their 
protective coatings respond to that environment. 

The way that metallic coatings such as zinc-based coatings protect the base 
steel is quite different to the mechanism of applied paint coatings.  Zinc 
coatings - specifically hot dip galvanized coatings - are metallurgically alloyed 
to the base steel and form what is essentially a composite material. They 
deteriorate through surface oxidation when exposed to moisture and 
corrodents such as chlorides and sulphates. 

Paint coatings, on the other hand, depend on the condition of the surface to 
which they are applied (surface preparation); the performance of the primer 
used to promote adhesion; and the resistance of the topcoat to the 
atmospheric or service conditions to which the coating is exposed.   

Paint coatings can be formulated to deal with a wide range of service 
conditions, while zinc-based coatings have clearly defined performance 
boundaries that will set the appropriateness of their use.  

A paint coating may fail due to loss of adhesion for various reasons: 
degradation due to ultra violet light exposure, or undercutting corrosion of the 
steel adjacent to damaged areas. The paint film itself may still be in good 
condition except that it no longer provides an effective barrier for the steel.  

Galvanized coatings fail by being consumed from the surface through some 
form of oxidation.  In any given environment, this oxidation progresses at a 
steady rate for the life of the coating.  In a stable environment, the rate of 
corrosion is also stable.  By defining the expected rate of corrosion in any 
given environment, the durability of galvanized (and any zinc-based) coating 
can be determined.   

This is the basis of the Industrial Galvanizers Corrosion Mapping Model. 

  

T 
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About the Model 
_____________________________________________________________________ 

 large body of research on environmental conditions affecting the 
corrosion of metals has been compiled, and data from that research 
used to develop corrosivity models that can be applied on a 

geographically large scale. 

Previously, coupon testing of corrosion parameters at specific sites was the 
standard method of measurement of corrosivity.  This is time-consuming and 
costly and also defines performance over a limited time span.  Detailed 
corrosion maps of Newcastle, NSW, Melbourne, VIC, and parts of South 
Australia have been developed using coupon exposures and in Newcastle, for 
example, the closure of two major metallurgical industries has changed the 
corrosion landscape significantly.  

Industrial Galvanizers Corporation and CSIRO entered into a research 
agreement in 2000 to develop a web based system that would allow the 
corrosivity of specific locations throughout Australia to be determined, based 
on:- 

• time of wetness;  
• chloride deposition rates, and;  
• orientation of the surface being assessed.  

This joint venture resulted in the web-based Corrosion Mapping Software 
(CMS) being set up on the Industrial Galvanizers web site.  Additional modules 
deal with in-ground performance of galvanized steel and environmental 
sustainability factors associated with materials of construction. 

Also included in the Industrial Galvanizers CMS is a module to assist in the 
broad determination of the corrosivity of soils; useful when dealing with buried 
metal structures.   

Finally, there is a sustainability calculator for environmental assessment of 
various construction materials. 

  

A 
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How the Model Works 
______________________________________________________________ 

he CMS allows the user to locate a position in Australia using an 
interactive map or by entering known co-ordinates.  Once the location 
is identified, the CMS will then deliver the corrosivity data for the site.   

For ocean-side locations, further refinement of the corrosivity data can be 
implemented by defining the distance from the coastline (in metres), up to 
1km. 

The data from the above actions can then be further refined to take into 
account the effect of the item’s position in its service environment. The 
position may be classified as:- 

• exposed; 
• partly sheltered, or;  
• sheltered.  

Where airborne chlorides are present, these qualifications are important, as 
sheltered (not washed by rainwater) areas may be subject to chloride 
accumulation that will significantly increase corrosion rates. The CMS 
accounts for these higher rates of corrosion.  

If refinement of corrosivity data is required, further assessment can then be 
done with the involvement of Industrial Galvanizers staff. This second level 
assessment evaluates local topographical data: coastal forms (cliffs, etc.); 
height above sea level; prevailing winds; vegetation; and the built 
environment. 

Navigating the Model 
______________________________________________________________ 

he CMS is accessed from the Industrial Galvanizers website at 
www.ingal.com.au 

The Home screen for the CMS is located under the top menu item 
‘Technical’.  Simply hover your mouse over the ‘Technical’ field and then click 
on ‘Corrosion Mapping’ from the drop-down menu [see Figure 1, below]. 

T 

T 
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Figure 1: Accessing the CMS.  The CMS log-in screen is accessed from the Industrial Galvanizers 
website.  Hover over the ‘Technical’ field and then click on ‘Corrosion Mapping’ 
______________________________________________________________________________________ 

The Welcome screen will open in a new window, and prompts the user to enter their 
Username and Password, or to create a new account [see Figure 2]. 

Welcome Screen 

 

Figure 2: CMS Welcome screen.  The user has options to Register for a new account, or to Log-In 
using previously created identification.  
______________________________________________________________________________________ 

Select the option that you require. 

You only need to register once, and can manage your account details at any time 
after you have logged-in. 

_____________________________________________________________________________________ 
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New Users 

 

  

   

Make sure both 
boxes are ticked 

Fill out the required details and 
click ‘Register’ at the bottom of 

the page to continue 
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Log In 

 

Figure 3: CMS log-in screen.  The user has options to create a new account, or to log-in using 
previously created identification. Log in using your chosen Username and Password 
______________________________________________________________________________________ 

 

Figure 4: Log-in. Log in using your chosen Username and Password – BOTH ARE CASE SENSITIVE 
______________________________________________________________________________________ 

  

  

CaSe SeNSitiVe 
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Forgot Your Password? 

 

 

Click on the ‘Forgot Password’ box.  You will be prompted to type in your 
Username and the Email address used to set up your account. 

A reset code will be sent to your email address. 

Following the emailed instructions, use the reset code to set a new password 
and access your account 

Note that some firewall settings may block incoming email. 

  

_____________________________________________________________________________________ 
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Home Screen (Logged In) 

Once you are successfully logged-in, the menu options change to include 
‘Reports’, ‘Account’ and ‘Log Off’ 

 

The following top menu choices are available:- 

 

 

 

 

 

  

Menu Selection Function 
Home The Home (Welcome) screen shown here 
Reports Stores reports previously created under this user name 
Mapping Create a new Corrosion Mapping report 
Embodied Energy Selects the Embodied Energy calculator 
In-ground Corrosion Displays the In-ground corrosion menu 
Account Allows the user to change their Account details 
Log Off Leave the model 

_____________________________________________________________________________________ 
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Reports 
______________________________________________________________________________________ 

 

Figure 5: Reports screen.  Recent reports created by the user are stored for future reference.  
______________________________________________________________________________________ 

Simply click on the ‘View Report’ button to see the selected report. 
 
TIP – adding the Address or a Location, rather than just the Latitude and 
Longitude, to each report (see below) makes it easier to locate at a later date. 

  

_____________________________________________________________________________________ 
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Mapping 
_____________________________________________________________________ 

Corrosion Mapping Home Screen 

Selecting the ‘Mapping’ menu option displays the input map and text boxes:- 

 

Moving around the map 

 

Slider (at left) – controls ‘Zoom’ on the map.  This can also be adjusted using the 
mouse scroll wheel. 

_____________________________________________________________________________________ 
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Location on the map is controlled by ‘click and drag’ using the left mouse key. 

Selecting a location 

There are three options to select a location on the map:- 

1. Clicking directly on the interactive map; 
• Select a location in Australia with a single mouse click 

Note: this option not available for touch screen 
2. Typing a street address and using the ‘Lookup Address ‘ 

function; 
• Enter the address and use the inbuilt ‘Look Up Address’ 

3. Entering the Latitude and Longitude in decimal format 
• Type in the Latitude / Longitude in decimal format 

Directly on the Map 

 

1. Use Zoom and Drag functions to find the desired location. 
2. Click on the map to drop the red location ‘pin’.  

Wrong location? Simply click on another point and the pin will be 
relocated 

The latitude and Longitude of the location are displayed. 

The address box can be used to enter a location or identifying text.  The 
‘Lookup Address’ cannot be used to perform a ‘reverse lookup’. 

3. The report can be generated by clicking ‘Create Report’. 

_____________________________________________________________________________________ 
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Type in an address 

 

1. Type in the:- 
a. Street Address (Number, Street Name); 
b. Town / City, and; 
c. State 

2. Click on ‘Lookup Address’; 
3. The red location ‘pin’ appears at the selected location.  

 
If the address is not recognised, a message will appear.   
Check your spelling of the address, and the details. 
Note that newly established addresses may not yet be updated into the 
map database. 

 
_____________________________________________________________________________________ 
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The latitude and Longitude of the location are displayed. 

4. The report can be generated by clicking ‘Create Report’. 

Enter Latitude and Longitude 

 

1. Type in the Latitude and Longitude. 
 

Latitude requires ‘-‘ (minus sign) in front. 
More decimal places increase accuracy of the location – six is optimal. 

 
2. Click on ‘Lookup Address’; 
3. The red location ‘pin’ appears at the selected location.  
4. The report can be generated by clicking ‘Create Report’. 

 
_____________________________________________________________________________________ 
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Creating the Report 

Whichever method is used to select the location, the report is generated by 
clicking on the ‘Create report’ button:- 

 

Proximity to the ocean (marine environment) 

If the selected location is within 10km of the coast, a prompt ‘Choose the 
Proximity’ appears to enter the distance from the ocean.   

Click on the box and select from one of the drop-down menu options. 

 

_____________________________________________________________________________________ 
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Then click on ‘Create Report’. 

The report is generated as shown in Figure 6, below:- 

 

Figure 6: Report output.  Report is in two parts, Corrosion Details and a second tab that shows the 
Service Life Estimate (average coating durability) in years  
______________________________________________________________________________________ 

 

 

Coastal 
Proximity is 

shown where 
applicable. 

Here denotes 
0-100m from 

coast. 
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Interpreting the Mapping Reports 
_____________________________________________________________________ 

The Corrosion Mapping Report is in two parts, each accessible by clicking on 
the tabs labeled:- 

• Corrosion Details 
• Service Life Estimate (average coating durability) in years  

 
Each MUST be read in conjunction with the ‘Model Variability’ chart provided 

Corrosion Details Report 

 
_____________________________________________________________________________________ 
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The Corrosion Details include:- 
• Salt Deposition Rate for the location, based on model data; 
• Mass loss (corrosion rate) for copper steel; 
• Mass loss of zinc coating (g/m2) for 1 year and 10 year periods; 
• Varied mass loss for position of coated item in the building envelope; 
• Model variability, which is explained as follows:- 

o A modelled loss of 125g/m2/yr. should be interpreted that the 
mean value is 125g/m2/yr., 

o BUT there is a 3% probability that the mass loss rate will less 
than 52g/m2/yr., 

o AND a 3% probability that the mass loss rate will exceed 
255g/m2/yr. 

See chart below for this example explained graphically. 

.  

  

_____________________________________________________________________________________ 
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Service Life Estimate Report 

 

The Service Life Estimate Report includes:- 
• An AVERAGE coating durability based on coating thickness; 
• Galvanized coating thicknesses are per AS / NZS 4680:2006; 
• Varied service life for position of coated item in the building envelope; 
• Model variability;  this is read as follows:- 

o A modelled average life of 20 years should be interpreted that 
the mean value is 20 years , 

o BUT there is a 3% probability that the average life will be less 
than 10 years, 

o AND a 3% probability that the average life will exceed 42 years. 
_____________________________________________________________________________________ 
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Position within the Building Envelope 

Corrosion rates will vary according to the position of the coated item within the 
building envelope. 

Areas that are exposed but sheltered from rain will be more susceptible to salt 
build-up.  The probability is that the average zinc coating life will be shorter as 
a result. 

Areas that are not as exposed to salt (e.g. wall cavities, sub-floor, and roof 
space) should exhibit longer coating life. 

The Corrosion Mapping Model accounts for this and provides results for each 
area of the building envelope:- 

• Open; 
• Building Façade; 
• Internal 

 

Clicking on the description bar will show details of the location, as shown below in 
Figure 7. 

_____________________________________________________________________________________ 
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Figure 7: Description of locations within the building.  Clicking on the ‘Description’ bar 
displays a definition of the position. 
______________________________________________________________________________________ 

Printing 

There is a ‘Print’ function for the reports, at the top right of the page (see 
below).  This will print ‘Corrosion Details’ and ‘Service Life Estimate’ tables to 
the default printer. 

 

_____________________________________________________________________________________ 
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Embodied Energy Calculator 
_____________________________________________________________________ 

mbodied energy is the energy consumed by all of the processes 
associated with the production of a material, from the mining and 
processing of natural resources to manufacturing, transport and 

product delivery.  

Long-life, durable and adaptable buildings reduce the impact of embodied 
energy. 

Choices of materials and construction methods can significantly change the 
amount of energy embodied in the structure of a building, as embodied energy 
content varies enormously between products and materials. 

Embodied energy does not include the operation and disposal of the building 
material, which would be considered in a life cycle approach. 

This simple calculator allows a comparison of embodied energy for commonly 
used building materials. 

 

1. Simply select the Required Service Life (default is 50 years); 
2. Select the materials for which you want to calculate the embodied energy; 
3. Adjust the Estimated Durability (years); 
4. Select the Amount required by mass or volume; 
5. Include % recycled materials, and; 
6. Concrete Strength (in MPa) 
7. Press ‘Calculate’ 

E 
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In-ground Corrosion Assessment 
_____________________________________________________________________ 

n the atmosphere, most materials have predictable modes of corrosion that 
are largely dependent on pollution levels, temperature and relative 
humidity.  Once the important parameters are identified, the mechanism of 

metallic corrosion will then be common to all the products that are within that 
climatic zone.  

In-ground situations are vastly different because of the wide local variations in 
soil chemistry, moisture content and conductivity that will affect the way coated 
or uncoated steel will perform in the ground.  

A great deal of case history data and specific research has been accumulated 
and this is invaluable in evaluating the potential for corrosion for various types 
of buried structures. While there is no easy answer, the German Gas and 
Water Works Engineers Association has developed a standard soil corrosivity 
assessment technique which rates the various factors that influence corrosion 
of steel in the ground detrimentally or beneficially. The sum of these factors 
gives an approximate corrosion rating. 

I 

Results are shown 
below the table, for the 

selected materials 
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The In Ground Corrosion Model quickly calculates these variables and 
provides an assessment of the soil rating. 

 

1. Simply select from the options in the drop-down menu for each item 
2. Click on ‘Calculate’ 

_____________________________________________________________________________________ 
26 

Revision 1: Feb 2015 



User Guide – Corrosion Mapping Model 

 
 

 

Manage My Account 
_____________________________________________________________________ 

In this section, the user can revise Account Details and re-submit them. 

1. Delete or over-write the existing data; 
2. Select ‘Update My Account’ to change details. 

 

Result is shown below 
the table, for the 

selected variables 
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1300 INGALV 
(1300 464 258) 

www.ingal.com.au 
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