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Executive summary   

  

Current maintenance decisions are based on direct cost and improvement to the overall road 

network health. This case study focuses on analysing 20-years of life cycle cost (LCC) on 

Albany Highway in Western Australia by integrating road user cost, which can be considered 

as the social impact of road maintenance works. 

The four maintenance scenarios are: 

 Option 1: Routine Only MMIS Defects (3.33 $/㎡) 

 Option 2: Granular Overlay (Rehab 50 $/㎡) 

 Option 3: Granular Overlay (Rehab 60 $/㎡) ㎡ 

 Option 4: Pre + Resealing (8 years life)  

 

Through a road user cost calculation, 20-years life cycle cost analysis of each maintenance 

strategy is analysed. Under current condition, the value of time is 2,316.62 $/day and vehicle 

operating cost is 4,300.26 $/day. For four each option, reduction on user cost for rehab 

treatments are: 

 Option 1 & 4: No influence and change 

 Option 2 & 3: Total $ 1,570,000 for 20-years 

 

20-year whole of life cycle cost for Options 1, 2, 3 and 4 is $610.06k, $443.52k, $516.83k and 

$405.79k respectively. The result shows that rehab treatment changes the roughness of road and 

have 371.29 $/day cost saving to the whole community. Over 20-year life cycle, the total saving 

is $1,570,000, which is significant compared to routine defects repair and re-sealing.  
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1. Introduction 

1.1 Purpose 

The purpose of this report is to analyse the 20 year whole of life cycle cost on roads undertaken 

on different options. This analysis is to help in the decision making to select the road 

maintenance strategy with different options including social impacts such as road user cost. 

1.2 Case project background  

This case study is an analysis of regional number 8, Albany Highway in Western Australia. 

The total lengths of 1.81 km which start chainage of the site from 64.76 km to end chainage of 

the site 66.57 km. Specific details are as below: 

Table 1. Case Project Information  

 

1.3 Method 

The methodology used in this report was part of the ATAP (Australian Transport Assessment 

and Planning) guidelines. The guideline deals with the updated parameter (unit) values for use 

by economic evaluation practitioners in Australia jurisdictions as at June 2013, as well as 

models to estimate vehicle operating cost and, in turn, the calculation of road user cost. 

1.4  Assumption and limitations 

Assumption and limitations include: 

 Vehicle operating cost unit prices are provided for fuel, oil, tyres, repairs and 

maintenance, depreciation. Value of time is provided for vehicle occupants and value 

of travel time for freight.  

 Vehicle operating cost models are provided for a variety of different user types in an 

uninterrupted flow, Gradient (Rise & Fall) and Curvature (Terrain type) were assumed 

for road stereotypes in Australia.  

 Vehicle classifications appropriate to Australia have been reviewed and the Austroad 

12 vehicle classification has been selected for road user cost calculation.  
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 Mass limit of typical heavy vehicles was calculated with MRWA data however, 

passengers in the bus were not considered to calculate the value of time.     

 

2. Findings 

2.1 LCC model description 

An LCC analysis was undertaken on four different options. Options are only routine works 

with MMIS (Maintenance Management Information System) defects, rehab treatment of 

Granular Overlay in two different unit price, and Pre + Resealing in 8 years life. Net Present 

Value in 20-year whole lifecycle cost analysis has been represented with 7.0% discount rate. 

Detail information for four options are:   

• Option 1: Routine Only MMIS Defects (3.33 $/㎡) 

• Option 2: Granular Overlay (Rehab 50 $/㎡) 

• Option 3: Granular Overlay (Rehab 60 $/㎡)  

• Option 4: Pre + Resealing (8 years life)  

 

2.2 Road user cost  

The total vehicle operation cost model structure and coefficients are adapted from ATAP 

guidelines, PV2 Road Parameter Values – Transport and Infrastructure Council (2016).  

This study adapted uninterrupted flow VOC model which was developed by several different 

previous models, such as Australianised HDM-4 VOC, ARRB aggregate model and alternative 

aggregate model. The total vehicle operation cost, including fuel consumption, is as follows:  

VOC = BaseVOC * (k1 + k2/V + k3*V2 + k4*IRI + k5*IRI2 + k6*GVM) 

Where: 

VOC =   vehicle operating costs in cents/km 

BaseVOC = lowest VOC point in curve from raw HDM-4 output 

V =   Vehicle speed in km/h 

IRI =   International Roughness Index in m/km 

GVM =   gross vehicle mass in tonnes 

k1 to k6 =  model coefficients.   

 

http://www.mass-plc.com/documents/f2ebb659-7e66-4fb9-%20ac60-8a5a27738e7c.pdf
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Coefficients for uninterrupted free flow speed VOC model (cents per km) was calculated 

with rise and fall (RF) as 0% and curvature as 20 ˚/km. 20 vehicle types data from ARRB 

Group has been modified and transfer to 12 vehicle types. Coefficient values for a sample of 

the relationships shown in table 2: 

 

Table 2. Coefficients for VOC  

 

Vehicle speed limit is 110 km/h and current IRI was provided from MRWA as 4.08 m/km. 

The mass limits were calculated through MRWA heavy vehicle operations data. GVM was 

calculated with single steer as mass limit 6 tonnes, twin steer 11 tonnes, single 9 tonnes, 

tandem 16.5 tonnes, and triaxle as 20 tonnes.  

Road user cost was calculated on $/day value, due to provided data of average traffic in each 

12 classes. Detail percentage of average annual daily traffic (AADT) for each 12 class was 

used to calculate accurate road user cost. 

This study calculated the daily value of time in original speed and new speed due to 

maintenance activities. For the vehicle operating cost, speed and roughness were the 

parameters and variables to calculate. In that way, cost changes due to speed and roughness 

changes were calculated. 

Consequently, results from this case study are as below: 

 

 

 

Table 3. Value of Time Result  
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Table 4. Vehicle Operation Cost Result  

  

 

Under current condition value of time was 2,316.62 $/day and vehicle operating cost was 

4,300.26 $/day. With Ripseal treatment value of time has no change as 2,316 $/day, however, 

vehicle operation cost changed to 3,970.79 $/day which means 329.47 $/day cost saving. 

With GrOL treatment, vehicle operation cost changed to 3,928.34 $/day with 371.29 $/day 

cost savings. 

When the speed limit is set to 40 km/h during road works, delay cost happens with VOC 

change and VOT change. In this case, delay cost for VOC was 4,100.63 $/day and delay cost 

for VOT was 6,384.73 $/day, total delay cost of 3,863.38 $/day (-199.63 + 4,063.01). 

  

2.3 LCC model analysis  

An LCC analysis was undertaken on five options with 20 years. Discounted life cycle costs 

for each option are: 

Table 5. Discount Life Cycle Cost  

  

Detail of analysis results are as follow: 

 

 

Table 6. Detail Input Data   
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After analysing the 20-year life cycle cost of Albany Highway, Net Present Value ($k) is as 

follow: 

 

Figure 1. NPV for Options 

3. Conclusions  
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This case study provides road maintenance strategy analysis, considering road user cost which 

is an integral part of the life cycle cost of the road. The case study result shows that $371.92 

can be saved per day to road users by improving roughness at selected area. Maintenance work 

influences the roughness and speed of the road, which can also affect the road user cost. 

However, road agencies usually do not consider the road user cost in making maintenance 

decision even though road user cost is considered as a key factor for decision making and 

infrastructure asset management. The findings from this case study show that road user cost 

should be integrated into the decision making model because it has a high impact on economic, 

environmental, and social sides of road infrastructures.           
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