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1  INTRODUCTION 

This document highlights the main advantages of the SMEC Pavement Management 
System over other Pavement Management Systems on the market. 

2  ROAD MAPPING INTERFACE 

The SMEC system is capable of integrating with a Geographical Information System 
(GIS). This integration is achieved through the use of MapXtreme. Users do not need to 
have any other GIS products installed on their computer and only need access to 
Council‟s „Roads‟ map layer. Users have the ability to display any other map layers 
and/or raster images as appropriate. The screen shot below displays a road network in 
the North of Sydney. This also has a raster image taken from aerial photography laid 
behind the roads layer. 

The system allows users to perform some standard map functionality such as Pan, 
Zoom, etc. The system will also generate thematic maps based on a variety of condition 
and geometric data including: 

 Cracking 

 AADT (Traffic) 

 ESA 

 Pavement Age 

 Pavement Type 

 Surface Age 

 Surface Type 

 Road Hierarchy 

 Width 

 Pavement Condition Index (PCI) 

 Potholes 

 Ravelling/Stripping 

 Rutting 

 Roughness 

 Texture 

 Skid Resistance 

 Treatment Type 

 Any other user defined criteria such as all sections with footpath in poor condition, 

bus routes, wards etc. 

The map can be generated using predicted information for the future years. This gives 
the user a graphical representation of how a certain maintenance strategy will affect the 
future condition of the road network. 
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As an example, the screen below shows a thematic map of the surface cracking 
variation across the road network as predicted in 2007 under maintenance scenario 4. 
Green indicates low cracking while red indicates high cracking. 

 



 

SMEC PMS – Product Overview Page  3 
                      
 
 

3  FOOTPATH MAPPING INTERFACE 

Similarly to the Road GIS integration system, the footpath module also interfaces directly 
with a MapXtreme frontend.  This allows users to represent any footpath hazard(s) and 
its severity or risk.   

 

Hazards include, but are not limited to: 

 Surface Damage; 

 Cracking; 

 Deformation; 

 Slipperiness; 

 Trip Hazard; and 

 Utility Pits. 

Risks take into account hierarchy, lighting and position in relation to the path.  This will 
allow prioritisation of highly traffic paths such as those surrounding schools, shopping 
centres, car parks and nursing homes. 
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4  ROAD INVENTORY 

The SMEC PMS can be used to identify location and condition of road side inventory 
information. This part of the system can be customized easily and quickly by the user to 
include almost any type of inventory item. The screen shot below shows a variety of 
inventory items which have been customized. The selected inventory item “SIGNAGE” 
displays a multitude of item types. Each of these types have customized Condition 
codes, Flag Codes, and Additional Codes which may or may not be used, depending on 
the inventory item type selected. 

 

The system is capable of performing AAS27 valuation based on the asset inventory 
information. Depreciation can be calculated based on either age, condition, or both, 
depending on Council‟s valuation policy. 
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5  INTUITIVE USER-FRIENDLY INTERFACE 

The SMEC System has a simple, „easy to use‟ interface that allows the comprehensive 
database to be accessed with a minimum of effort. 

 

The System supports capture of data through video systems. There are two 
mechanisms that have been built into to the system that can be used depending on the 
format of the video files. 

 The System has an inbuilt player designed using embedded Microsoft DirectX 
video/audio classes. This supports standard MPEG format and AVI format where 
the appropriate „CODEC‟ is available.  

 The System also supports a limited number of third-party video players that are 
available for purchase from specialised data capture companies such as 
PureData‟s1 PurePlayer. PurePlayer incorporates a lot of inbuilt intelligence and 
generally include GPS and distance measurements attached to the video frames.  
And added benefit is the ability to speed up or slow down the playback and view 
all camera angles at once.  Please refer below for a screen capture of this video 
system being used to capture condition information for footpaths. 

                                                           
1
 For additional information relating to the PureData data capture system, please refer to www.puredata.com.au 
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6  INSTANT REPORTING 

The current status of the road network can be retrieved instantaneously via the „Data 
Dashboard‟ display as illustrated below. 
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7  MODELLING 

Many asset management systems simply hold a register of the road assets and a 
snapshot of the condition of the asset at the time of last survey. On the other hand the 
SMEC PMS is able to model the changing condition of the road sections based on the 
effects of the environment and traffic loadings. The pavement models used by SMEC 
were developed by the World Bank and are based on years of research. They take into 
consideration the different types of pavements and road surfacings and predict such 
things as the onset of cracking, the rate of crack progression, the development of 
stripping and potholing, the development of rutting and the change in the ride quality of 
the road pavement (road roughness). These models can be further calibrated to ensure 
that they truly reflect the specific behaviour of the road network being modelled. 

The ability to model makes the SMEC PMS a very powerful tool. During the analysis 
process a variety of treatment options are modelled for each road section and the long 
term benefits of these treatments are quantified in terms of: 

 Savings in road user costs, 

 Savings in routine maintenance costs; 

 Maximisation of asset value; and 

 Extension of life through improved asset condition. 

This allows the system to analyse the long term funding requirements needed to 
preserve the road network and to model and compare how the network would perform 
under a range of different funding scenarios. Long term works programs can also be 
developed that reflect the changing condition of the road network over the life of the 
program. 
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An additional advantage offered by the modelling is that the reported condition of the 
network is always current. When new survey data becomes available then this 
automatically supersedes the predicted condition for the year of the survey. For the 
years between condition surveys the system will report on predicted data.  

For competing systems without pavement modelling, then the reporting is only as 
accurate as the last condition survey. This means that condition surveys have to be 
carried out more frequently in order to keep the reporting accurate. 

8  OPTIMISED WORKS PROGRAMS 

Before the use of Pavement Management Systems, works programs were developed by 
simply finding the roads in the worst condition and then making a works program to 
address as many of these as possible within the available budget. Even today there are 
some asset management systems that still attempt to operate in this fashion. This is 
known as the „Worst Roads First‟ strategy and it can end up costing a Council millions of 
dollars. To demonstrate this, the SMEC system was used to undertake an eleven year 
analysis on a prominent council‟s road network. The analysis was done firstly using the 
optimisation process to maximise the condition of the network using their current annual 
works budget of $4.5 million. The analysis was then repeated using the same budget but 
enforcing the „Worst Roads First‟ strategy. 

A comparison of the results of the analysis can be seen in Figure 1.  
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Figure 1: Comparing 'Worst Roads First' Strategy with the SMEC Optimised Works Program for a $4.5 Million Budget 
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In this figure the PCI stands for Pavement Condition Index and reflects the health of the 
pavement in terms of amount of surface cracking, stripping, potholing as well as rutting 
and pavement ride quality (roughness). A road in „as new‟ condition would have a PCI of 
10 and the more defects a pavement exhibits, the lower the PCI score. Pavements in 
very poor condition may have a negative PCI. 

The graph demonstrates that if the works program is optimised to maximise the 
improvements in the network condition then the overall condition of the network can be 
raised from a PCI of 5.1 to 6.6 over eleven years. However if a „Worst Roads First‟ 
strategy is adopted then (using the same annual budget) the overall condition of the 
network will fall from 5.1 to -0.1 by the end of year 11. 

It should not be assumed that adopting a „Worst Roads First‟ strategy will result in a 
network having fewer roads in very poor condition. Figure 2 shows the predicted 
distribution of the network condition after eleven years for each of the different 
strategies. 

Distribution of Network by Condition after 11 Years
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Figure 2: Comparing Network Condition after 11 Years 

As well as being able to optimise the works program within a budget constraint, the 
SMEC PMS can also operate by setting a yearly „Target PCI‟ for the network and then 
determining the funding required to meet this target. This facility was used to determine 
the budget that would be needed if the „Worst Roads First‟ Strategy was required to 
match the PCI improvement achieved by the SMEC optimised works program. A 
comparison of the budget requirements for the two different works program strategies 
can be seen in Figure 3. 
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Annual Funding Required to Match the Optimised Works 

Program using the 'Worst Roads First' Strategy
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Figure 3: Comparison of Budget Requirements for different Strategies to meet the same Network Condition Levels 

Based on the analysis it was found that an additional $102 Million would be needed over 
the analysis period if the „Worst Roads First‟ strategy was to emulate the same network 
improvement achieved by the SMEC Optimised works program with a $4.5 Million 
annual budget. 

9  FINANCIAL REPORTING 

The SMEC System has comprehensive capability for generating the Financial Reports 
required to meet the needs of the Australian Accounting practices. As well as calculating 
the normal financial information such as written down value, replacement cost, 
depreciation within the financial year, accumulated depreciation, the system includes the 
following capability. 

 The ability to track assets on a year to year basis from the time of initial 
construction/acquisition, to the time of disposal; 

 The option to automatically revalue an asset class based on condition; 

 The option to automatically re-evaluate the remaining life of an asset based on its 
condition; 

 An additional separate financial report to detail newly constructed assets; 

 An additional separate financial report to detail newly discovered/acquired assets 
that were constructed earlier to the current financial year. 
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 An additional separate financial report to detail asset disposals (including 
recovered residual value); 

 The ability to quantify asset consumption based on consecutive condition 
assessments. 

When calculating the financial reports for the roads, the system determines separate 
valuations for the earthworks volumes, the base and sub-base pavement layers and the 
surface layer. Each of these assets will be considered to have a different estimated life.  

The system accounts for different types of surface treatments and allows the user to 
specify treatments as a maintenance treatment or a capital works treatment. The system 
will automatically dispose of old layers when a road is resurfaced or a pavement is 
reconstructed. 

The following three pages show sample summary reports for both the roads and the 
roadside inventory (including such items as kerb and channel, paths signs etc.) 
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10  DATABASE PLATFORM 

The SMEC PMS supports both Oracle and SQL Server databases. Both of these products 
represent the latest technology in Relational Database Management Systems. They have 
virtually no size limit and can „grow‟ with Council as the need arises. Other Pavement 
Management Systems use Microsoft Access which, although, is quite a powerful database 
manager, does have limits on the number of rows that can be stored in its tables.  

Pavement Management Systems model predicted pavement condition for many years into 
the future, with multiple treatment options on each road section. This requires a large 
capacity database to store and manage this information efficiently. 

11  SYSTEM SUPPORT  

SMEC, originally Snowy Mountains Engineering Corporation, is one of the leading 
engineering and development consultancies in the world. Over the last several years SMEC 
has been consistently ranked in the annual survey listings of the US technical publication 
Engineering News-Record for 'The Top 200 International Design Firms'. SMEC currently 
have more than 800 permanent staff based in offices in most Australian cities and in many 
countries in Asia, the Middle East and Africa as well as on project sites. More information 
regarding SMEC can be found on our home web site at www.smec.com.au. 

In order to provide support and on-going development for the SMEC Asset Management 
Systems, SMEC has established a dedicated business group with technical and 
programming staff located in our local offices across Australia. SMEC has also established a 
detailed support website enabling user to log-on and download standard reports, SQL 
Scripts, User and Installation Manuals, as well as correspondence from other users of the 
system. This support Website has become an important tool for the dissemination of 
information among the SMEC user community. 
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12  SMEC USER GROUP 

SMEC has a wide range of users in QLD, NSW, and VIC. Each state has well established 
user groups which meeting quarterly. These meetings encourage the exchange of ideas in 
both PMS related activities and other Asset Management issues. Our users have come to 
rely heavily of these groups and they have become an important conduit for cross Council 
relations. 
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Telephone : (61) 2 6126 1932 

Facsimile : (61) 2 6126 1966 
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