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1  INTRODUCTION 

1.1  How does a PMS differ from a generic Asset Management 
Package? 

Generic asset management systems generally consist of a ‘shell’ that allows users to 
define and record attributes of virtually any asset item. An asset may be a car, a building, 
a planter box, a road or a drainage line. The systems then use in-built accounting rules 
that are applied across all assets to generate the required financial reports. The problem 
with generic systems is that they do not come with any in-built intelligence that applies to 
each of the individual classes of assets. Generic systems tend to be asset register and 
reporting systems rather than asset management systems. 

A PMS is a specialised asset management package that has been designed specifically to 
manage road networks. It is a ‘Practitioner’s’ tool that meets all the objectives of the 
financial reporting requirements but is also able to optimise the annual works program and 
predict the long term performance of the network under a range of different funding and 
treatment strategies. 

Because the system has been specifically designed to manage road assets, it has in-built 
intelligence that includes: 

 The incorporation deterioration prediction models that have been based on decades 
of study and research by universities and road agencies both in Australia and 
internationally. These studies have identified specific engineering attributes such as 
road roughness, rutting, surface cracking, stripping, ravelling, pavement deflection 
and potholing that all relate to the health and future performance of the road 
pavements under the effects of traffic loading and environmental effects. 

 Calculation of road user costs taking into consideration the different types of 
vehicles using the roads and the effect that the pavement condition can have on 
fuel usage, tyre wear, vehicle maintenance etc. 

 The ability to model the ‘whole of life’ benefits of various treatment options applied 
at different stages of the pavements life. 

 The ability to optimise the selection of treatment options and the timing of those 
treatments. The optimisation can be carried out to determine the funds required to 
achieve target condition levels for the road network, or alternatively, the condition 
level that can be achieved given a predetermined annual maintenance budget.  

A PMS is a ‘best of breed’ asset management system for the long term management of 
road networks. It is a lot more than a simple asset reporting tool. 

1.2  How does the SMEC System fit in with other generic asset 
registers? 

Many of SMEC’s customers purchase a generic asset register for reporting all manner of 
assets owned by the Council. However they also chosen to purchase the SMEC PMS 
since they recognise that the SMEC System is a far better tool for managing their road 
network. In order to exchange data between the two different systems, SMEC has 
developed a ‘Application Program Interface’ (API) that provides a mechanism to transfer 
data between SMEC and other third party products. 
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1.3  Does the SMEC System cater for any other asset classes 
apart from roads? 

The SMEC System can also be used to manage assets that would typically be located 
within the road corridor. This would include such assets as signs, kerb and channel, 
footpaths, trees etc.  

SMEC also provides an integrated Footpath Management System. 

2  MODELLING 

2.1  What is meant by modelling of road pavements? 

Modelling is the ability to predict the deterioration of the road pavements over time based 
on the cumulative effects of traffic loading and the environment. The modelling should 
also be able to predict the performance of various treatment options that can be 
undertaken at various stages of the pavements life. Systems with the ability to model the 
road pavements can analyse each road section in detail and undertake a full life cycle 
analysis to determine the optimum treatment works program for the road network that 
should be undertaken on an annual basis. 

There are generally three levels of sophistication when it comes to asset systems that 
offer modelling capability. 

Level 1: Full Life Cycle Analysis. At this level, the deterioration of the road pavement is 
determined by executing a complex set of algorithms built into the system. The system 
calculates the changes in each of the individual distress types that have been recognised 
as a contributing factor when defining the condition of the road pavement. For the road 
surface layer, the distresses include surface cracking, stripping / ravelling, texture, skid 
resistance, potholing etc. For the pavement structure the predicted attributes include road 
roughness, rutting and deflection. The modelling will take into consideration the traffic 
using the road, the material types of the surface and base layers, the strength of both the 
pavement and underlying natural material and the environmental factors such as climate. 

It is important that the modelling algorithms being used are incremental algorithms 
(computing the changes in condition from one year to the next) since these models are 
self adjusting to reflect the results of condition surveys. 

As well as modelling the existing asset, the system also needs to model the performance 
of different treatment types that may be applied at different stages of the pavements life. 
For example, the reduction of roughness of a road that can be achieved by an overlay 
treatment will be dependent on the thickness of the overlay and the previous roughness 
before the treatment was applied. In another example, the number of years before 
cracking again initiates following a reseal will depend on the condition of the surface at the 
time of applying the treatment and traffic loading of the vehicles using the road. 

The determination of the best treatment option and the timing of this treatment will depend 
on a full cost / benefit analysis of each treatment option. The long term benefits achieved 
through undertaking any particular treatment can be calculated in terms of savings in road 
user costs, savings in annual maintenance costs, maximisation of asset value and 
minimisation of annual depreciation. 

The SMEC System is a Level 1 system. 

 Level 2: Simplified Deterioration Curve. Under this system, a series of deterioration 
curves may be supplied that are specifically set up to simulate road pavements. These 
can vary in sophistication depending on the number of engineering aspects that are 
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considered in the equation. Generally these systems stop at the deterioration curve and 
do not attempt to model the effects of different treatments or model such things such as 
the benefits associated with the savings in road user costs. 

Within such systems it is better to have an algorithm based on an incremental model (that 
predicts changes from year to year) rather than an absolute model that determines the 
condition based on the age of the asset. 

Level 3: User defined deterioration curve. This is often available in generic systems that 
want to offer slightly more than straight line deterioration. These systems allow the user to 
define their own deterioration curve that they think would best fit their perception of the 
deterioration of each particular asset. These curves are not generally based on any 
engineering principals and are simply a function of time. Often there is a single 
deterioration curve that would apply to a complete asset class. These systems may offer 
slightly improved financial reporting but would not be accurate enough to provide asset 
management for individual assets. 

2.2  What is the modelling system used by SMEC? 

SMEC uses an enhanced version of the Highway Design and Maintenance Model (HDM) 
that was originally developed by the World Bank through a major collaborative research 
project involving leading research institutions and highway administrations in Australia, 
Brazil, France, India, Kenya, Sweden, the United Kingdom and the United States. 

SMEC has seamlessly integrated the HDM models into the SMEC System and refined 
them to remove size limitations inherent in the standard HDM-4 package. The integration 
that has been implemented by SMEC has greatly simplified the running of the models and 
allows the life cycle analysis of tens of thousands of road sections to be modelled with one 
button click. It also allows a range of different funding/ maintenance scenarios to be 
modelled and simultaneously stored within the database so that they can be further 
analysed, compared and reported. 

Through our customer base, SMEC has access to hundreds of thousands of road sections 
containing historical information and successive condition surveys from as early as 1990. 
This information has been used to calibrate the models specifically for the different 
climatic regions where our customers are located. Following calibration, the HDM models 
used by the SMEC system have been found to be excellent at predicting the deterioration 
of Local Government road pavements within Australia. 

3  MAINTENANCE TREATMENTS 

3.1  What are the reasons that would cause a road to require a 
treatment? 

A road pavement consists of a surface or wearing course which is constructed on top of a 
number of structural base layers. The purpose of the surface layer is to waterproof the 
pavement and to provide sufficient skid resistance to allow the vehicles to travel in safety. 
The purpose of the base layers is to provide strength to the pavement so that it does not 
deform and result in increased road roughness and rutting. 

Pavements deteriorate gradually as a result of cumulative loading of trucks using the road 
and exposure to environmental effects such as sunlight, temperature and rainfall. 
Treatments can address surface defects such as cracking, stripping, skid resistance etc. 
or they may address more deep seated problems such as loss of pavement shape 
(roughness) and rutting.  
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3.2  What are the maintenance treatments modelled by SMEC? 

The SMEC System provides separate models for four categories of pavement treatments. 
These are: 

 Preventive or rejuvenation treatments; 

 Spray seals; 

 Asphalt treatments; 

 Pavement rehabilitation / reconstruction. 

Within each of these categories the user can define a range of different treatment options 
and define such things as the materials used, the layer thicknesses, the treatment cost 
unit rates etc. 

Each treatment can also be calibrated to perform differently. For example, the crack 
retarding properties of a spray seal may be different depending on whether the binder was 
C170 bitumen or rubberised bitumen. Different calibration factors will apply for the road 
section before and after treatment. This is another enhancement in the SMEC System that 
is not available in the standard HDM-4 package. 

4  OPTIMISED WORKS PROGRAMS 

4.1  Our accountants encourage us to assign a standard life for 
the road surfacing layer and a standard life for the pavement 
layer. Is it valid to simply schedule the replacement of these 
layers when the life expires? 

No. This would be a very poor way to manage your road assets. Scheduling treatments 
when the asset reaches ‘end of life’ encourages works programs based on a ‘worst roads 
first’ strategy. This type of approach is highly inefficient and can waste millions of dollars 
per year in road maintenance. Because a road deteriorates gradually over time, there are 
different treatment options that can be applied at different times during the pavement life. 
The optimum timing for each treatment option can only be determined by modelling the 
costs and benefits that will occur when a treatment is applied at each stage of the 
pavements life. 

4.2  Is it valid to schedule a treatment when the condition of a 
road deteriorates to a predefined trigger point? 

You may be able to justify this if you did a lot of prior analysis to determine the optimum 
trigger points for each different treatment option however this would only be valid if you 
had unlimited funding in your maintenance budget. In reality you generally do not have 
sufficient funds to treat every road with the optimum treatment at the optimum time. Your 
road network may have 5,000 road sections all competing for a limited available budget. 
To determine which road section should get what treatment in each year is best done by 
analysing all the permutations of possible works programs and then using optimisation 
techniques to select the optimum works program that will give the maximum benefits 
across the entire road network. 

4.3  What is the planning horizon used by SMEC during the life 
cycle analysis? 

The SMEC System always models each treatment option for 30 years into the future. 
Costs and benefits are discounted back to Net Present Value (NPV) so that a benefit cost 
ratio can be calculated. Based on a set of user defined rules, a range of appropriate 
treatment options are analysed for each road section including the ‘do nothing’ option and 
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the ‘defer treatment by one year’ option. The results of this analysis are then used by the 
optimisation process to optimise treatment selection over the entire network. 

When developing a long term works program, the system analyses the road network on a 
year by year basis. Once the optimum program for the first year is determined, this is then 
modelled back into the database and the future condition of the roads updated to reflect 
the changes that would have occurred for those roads receiving a treatment. The system 
then increments to the next year and interrogates the condition of each road section for 
that year. The optimised program appropriate for that year is then determined and this is 
modelled back again to update all of the future predicted condition. This is repeated until 
all years required for the works program have been completed.  

Optimised works programs can be produced spaning from 1 to 30 years. The system is 
capable of simultaneously storing multiple ‘what if’ scenarios within the database. This 
allows the user to then easily compare the performance of the network under different 
funding or maintenance scenarios. 

4.4  What are the objectives used by SMEC during optimisation? 

The SMEC System provides the user with a number of options that can be used when 
determining the optimised annual works program. These are: 

 Optimise to minimise road user costs (community costs); 

 Optimise to minimise routine maintenance costs (agency costs); 

 Optimise to minimise total costs (community + agency); 

 Optimise to maximise annual asset value; 

 Optimise to maximise network condition. 

Depending on the objective selected, the optimisation process may produce variations of 
the works program in terms of the treatment options and priorities of roads selected. 

The optimisation can be run in two ways. These are: 

 Determine the optimum annual works program and the resulting changes to the 
network condition based on an anticipated annual maintenance budget. 

 Determine the optimum annual works program and the budget required in order to 
meet target network condition levels that can be specified for each year of the 
analysis. 

4.5  What if I have already pre-determined the works program for 
some parts of the network? 

The SMEC System allows the user to specify a number of ‘must do’ projects prior to 
commencing the optimisation. During the optimisation, the system checks for any ‘must 
do’ treatments for each year in question and then incorporates these projects into the 
optimised works program. 

5  ASSET MANAGEMENT PLANS 

5.1  How can the SMEC System help in the development of asset 
management plans? 

Because of its accurate modelling capability, the SMEC System is a very powerful tool 
that can be used to analyse the current and future maintenance needs of a road network. 
For example, the system can calculate the annual maintenance budget required to 
maintain the network at its current average condition level over the next 30 years. 
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Alternatively, management can also specify different future goals in terms of target 
network condition levels and the system will determine the annual optimised works 
program and budget required to meet these goals. 

By optimising using a budget constraint, the system can be used to answer such 
questions as: 

 How will the road network condition change over the next 20 years if we were to 
maintain our current road funding levels? 

 What would be the result if we were to increase our maintenance budget by 20%? 

 What would be the result if our maintenance budget were to fall by 20%? 

 If we were to raise the condition of the network over the next five years would the 
cost of maintaining the network then be reduced? 

 What would be the effects of changing our maintenance strategies? E.g. More 
emphasis on reseals and rejuvenations and less emphasis on reconstructions. 

6  FINANCIAL REPORTING 

6.1  Does the SMEC undertake financial reporting at the 
component level? 

Yes. The road network is sub-divided into sections that are homogeneous in terms of 
condition, age, structure and traffic loading. The pavement is then further broken down 
into the surface layer, base, sub-base and earthworks. The financial reporting uses the 
actual data for all road sections and pavement layers. It does not report on typical 
sections. This makes the reporting from the SMEC System very accurate. 

6.2  Does the system track the financial history of an asset from 
one year to the next? 

Yes. The system reads the Written Down Value (WDV) of the asset component as it was 
calculated at the end of the previous financial year and this becomes the starting point for 
the current year.  

6.3  How does the system treat donated assets? 

The system differentiates between assets that come on line because they are newly 
constructed and those assets that may have been constructed a number of years ago but 
have only recently been passed over to the Council as a donated asset. 

6.4  Does the system use actual costs or unit rates to cost the 
assets? 

The system uses actual costs up until such time as asset revaluation is applied to the 
asset class. The revaluation may be either a condition based revaluation or as a result to 
a change in the ‘Fair Value’ unit rates. Following the re-valuation, any existing assets are 
calculated using unit rates but any new assets constructed within the year are costed on 
actual costs. 

6.5  How does the asset condition assessment affect the 
financial reports? 

Based on the condition surveys and on-going modelling, the system can determine the 
condition of each asset component for any nominated year. By default, the financial 
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reporting is based on straight line depreciation. However it also provides the user with the 
option of re-assessing the remaining life based on current condition or re-assessing the 
current WDV of all assets in the asset class based on current condition. Any changes to 
the WDV due to a requested revaluation are reported as part of the financial reports. 

6.6  The pavement condition can be described in terms of a 
range attributes such as roughness, rutting, cracking, 
stripping etc. How does the SMEC System consider these 
when using a condition value for the financial reporting? 

SMEC utilises the AUSTROADS Pavement Health Index and Surface Health Index as a 
scale to value the structural and surface layers of the pavement. These are formulations 
that consider each of the standard distresses that may be exhibited by a road pavement. 

6.7  Does the system cater for residual value? 

Yes. The user can specify the residual value as a percentage of the replacement cost. 
The system will only calculate the depreciation between the replacement cost and the 
residual value. 

6.8  Do the financial reports include a ‘Disposal Report’ and ‘New 
Constructions Report’? 

Yes. As treatments such as reseals, overlays, pavement reconstruction etc. are carried 
out and entered into the PMS, the system automatically records the disposal date of the 
replaced layers. The financial reporting then uses this information to prepare a disposal 
report including any disposal value, recovered residual and depreciation amount within the 
year prior to disposal. The new layer is then reported as a new construction. 

The system also allows treatments to be defined as maintenance treatments or capital 
works treatments. If a maintenance treatment is applied then this does not have the effect 
of disposing the previous layer. 

 

 


