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​1.0.​ ​Introduction​

​In an effort to encourage pavement competition in West Virginia, the Division of​
​Highways (DOH) has elected to use the Alternate Design Alternate Bid (ADAB) process​
​as outlined in Design Directive (DD) 648 (December 2024) to assist with non-project​
​specific cost evaluation. The Design Directives can be found online on the Materials​
​Division’s website at the following link:​

​https://transportation.wv.gov/highways/mcst/Pages/specifications.aspx​

​2.0.​ ​Alternate Design Alternate Bid of Pavements​

​As discussed in DD 648, the ADAB process uses the A + B + C method. Factor A is the​
​contractor's bid on the Letting day. Factor B is the number of days to construct the initial​
​pavement and is not normally added to the contractor’s bid. Factor B may be used on​
​projects that consist of total pavement reconstruction in order to capture the user costs​
​associated  with the initial construction. This time factor is usually zero (0) because most​
​projects are on new alignments, and traffic is not impeded during the initial construction​
​of a project. Factor C is the Net Present Value (NPV)  of all future maintenance and​
​rehabilitation costs, known as the Life Cycle Cost Factor (C Factor). The lowest bidder is​
​identified by adding A+C.​

​The C factor is governed by our DD 647. Each different pavement type and maintenance​
​program is used to calculate a different C factor for the specific pavement and​
​maintenance program to be used. For this general Life Cycle Cost Analysis, two​
​pavement types were considered, full depth asphalt and plain jointed concrete pavement.​
​Two scenarios of asphalt maintenance and rehabilitation were considered, and one​
​scenario for the Portland cement concrete (PCC) pavement.​

​3.0.​ ​Life Cycle Cost Analysis​

​To determine the performance-based cost of a general section of roadway all​
​maintenance, rehabilitation, and preservation work done during the expected life of the​
​roadway must be considered in addition to the initial cost of construction. In accordance​
​with WV DD-647, this process was done using WV DOH historical project costs and​
​FHWA’s RealCost 3.0 software.​

https://transportation.wv.gov/highways/mcst/Pages/specifications.aspx
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​3.1.​ ​Initial Costs​

​When using RealCost, the software must include an initial cost of construction. The​
​contractor’s bid amount is entered as zero since the goal is calculation of future costs.​

​3.2.​ ​Net Present Values​

​Preservation, maintenance, and rehabilitation costs were established as inputs for the life-​
​cycle cost analysis. For concrete preservation, concrete pavement repair (CPR) projects​
​were analyzed. Outlier projects, projects under 1 mile in length and projects dated less​
​than 2015 were removed from calculating the average cost. It was established that a value​
​of  $321,000 per lane-mile would be used.​

​The same process was also followed for micro surfacing, ultra thin overlay and high​
​performance thin overlays (asphalt preservation) projects and mill and fill projects​
​(rehabilitation). The resulting values established were  $87,000 per lane-mile for asphalt​
​preservation and  $228,000 per lane-mile for 2” mill and fill, and  $398,000 per lane-mile​
​for 4” mill and fill. The timing for these treatments is based on data, experience, and​
​discussions with the districts and Industry.​

​It was also established that a routine maintenance cost of $15,000 per lane-mile on a​
​4-year cycle be used on asphalt and $30,000 per lane-mile on an 8-year cycle for concrete​
​to account for maintenance-type work (e.g. crack sealing, minor patching, etc.).​

​Additional inputs for the LCCA include:​
​1.​ ​Using a 50-year analysis life. DD-648 requires at least 40 years, previous​

​LCCA calculations for the WV DOH have used 50 years.​
​2.​ ​A discount rate of 1.4%. The Office of Management and Budget Circular​

​A-94 was revised in 2024. The document states that programs with​
​durations longer than 30 years may use the 30-year interest rate. Due to​
​previous discount rates being negative, a five-year rolling average was​
​used instead. A copy of OMB Circular A-94 as well as the discount rates​
​of previous years can be found in. Attachment 4.​

​The preservation, maintenance, and rehabilitation costs used to establish the inputs for the​
​life-cycle cost analysis are listed in Attachment 1. All of this information was entered​
​into the RealCost 3.0 software for analysis. Inputs for each pavement and maintenance​
​type can be seen in Attachment 2. The calculations and results of the life-cycle cost​
​analysis can also be found in Attachment 3. After the analysis, the recommended C​
​factors are:​
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​Table 3.1​
​Calculated C Factors (Rounded)​

​Activity​ ​Life Cycle Cost Factor​
​(per lane mile)​

​Asphalt with Preservation​ ​$608,000​

​Concrete with CPR​ ​$515,000​

​Asphalt with Mill and Fill​ ​$716,000​

​4.0.​ ​Conclusion​

​As this analysis is not project specific, no pavement and maintenance type will be​
​recommended. Per DD 648, if the difference in the total NPV between the lowest two​
​alternates is greater than 20 percent, the alternate with the lower total NPV only is​
​selected for bidding. The designer shall eliminate any pavement alternate that is​
​considered, in the designer’s judgment, to be impracticable for the project. Otherwise,​
​alternate pavement designs will be included in the bidding documents and a life-cycle​
​cost adjustment factor “C” will be included in the schedule of prices for each alternate.​






















































