CE 552

Benefit – Cost Assessment for Roadside Modifications
Objective:  Assess the benefit cost ratio for improvement of areas that show potential.

Background

In previous work you have examined areas that may need improvement to meet roadside standards and have determined the barrier requirements for protecting drivers from the roadside objects.  In this laboratory you will have the opportunity evaluate the cost of the improvements relative to the potential benefits to be gained.

1.Sample problem:

        A two-way two-lane roadway with traffic of 7,000 ADT and a 2% growth rate has an unshielded culvert location on a tangent section of roadway. Lane widths are standard 12 feet . A  12 foot long headwall at a distance of  is offset 10 feet from the edge of pavement.  Wingwalls extend from here introducing a total of 20 feet width.
   a)  determine the crash cost using the cost data currently adopted by the Iowa Department of Transportation .   So we have somewhat consistent results assume the severity indices are  Up side =  5.5,  downstream side and corners = 6.0, and face = 4.8.

Consider the project life to be 20 years with interest rate of 4%.   Estimate the present worth of the user and department costs.  Anticipate that no major damage or maintenance cost will be needed.

     Save your files and provide a printout for each of these assessments.

b)  Examine the costs if the culvert is shielded by guardrail.  Again for consistency assume the new values are A = 8 feet and that 290 feet of guardrail will be needed.  The Width can be taken as 1.0 feet  (0.3m ).  Further assume that the SI for the fact is 2.7, but 3.0 for sides and corners.  The cost of installation is $10,000, including the end terminals, and the annual  cost for repair/maintenance cost will be $600.
c)   Examine the Benefit cost ratio of this investment.  In general 

         B/C  =  (Crash cost before  -  crash cost with improvement)_

                   (Highway improvement cost – no improvement (or lower cost improvement))
If the ratio exceeds 1.0, we judge the improvement to be beneficial.   The difficulty of course is the uncertainty in our SI values and the cost data.  Could you change the answer by increasing one set of SI values upwards or downwards?

2)  Use the above strategy to examine the anticipated savings from installing guardrail around your bridge piers from the previous lab. (  Keep a sketch and your guard rail length required before handing in your labwork.  Take your guardrail cost to be $42 per foot.   What is the B/C ratio for this installation (you can work on just one side of the road for this analysis)  
3)  Newer safety analysis programs are being presented as discussed in the text.  The Appendix  provides a sample problem with three sections.  Examine only the middle section using the ROADSIDE strategy.  Use the handout sheet for estimates of SI for the features you need to evaluate.  You will need to assume that trucks are the same as passenger cars   Compare your benefit cost ratios with the results the writers found using the newer software.  Be sure to state any additional assumptions you need.

