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• VDOT’s standardization of the Road User Costs calculation puts a 
process into effect to ensure Road User Fees are uniformly calculated 
and substantiated. Prior to the development of this tool, several 
projects’ User Fees were challenged on the basis of technicality and 
inconsistency in their calculation and assessment.  Consequently, the 
G.A. Office couldn’t go forward with the case.  So, how done was 
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Background …

• Therefore, a Road User Cost Committee was formed in November 2007 
with members from FHWA, VDOT’s Construction, Project Control, and 
Transportation Planning Divisions.
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- California
- Kentucky
- Maryland
- New Jersey
- Texas
- Canada: Transport Canada & Victoria Transport Policy Institute

• AASHTO’s 2003 User Benefit Analysis for Highway “The Red Book”

• All findings and recommendations were submitted to the 
Committee for review and recommendation

Papers Review

•• Five (5) States and two (2) Canadian User Benefit  Guidelines & 
Policies were reviewed:
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The Committee Recommendations

• August 2003 AASHTO “Red Book” was selected for further study

• Produce Guideline Manual to standardize a statewide 
approaches 

• Each district ability to input their local rates and figures  

• Minimize inter-departmental data dependency  

• Stands the legal challenges     
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User Benefit Analysis Modules Created (Before & After)

• Module 1B – Hourly Value of Time Module (With 4 Detour Facilities)

• Module 2 – Accident Module  (With 6 Accident Prediction Methods)

• Module 3 – Operation & Ownership Module  (Out-of-pocket Expense)

• Creation of  HUB-CAP

• Program written in MS Excel

• User-friendly and crystal clear output

Module Refinement and Programming

• Module 1A – Daily Value of Time Module (With 4 Detour Facilities)
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Highway User Benefits-Cost Analysis Program, HUB-CAP

Modules General Inputs 

• Project Information

• Project Length (mi, Km)

• Facility Type (Freeway/Xway, Major-, Minor-Arterial, Collecor & Pkway)

• Area Type (Urban, Rural)

• ADT, Average Daily Traffic (Before & After)

• Seasonal Factor (ADT/AADT)

• Free-Flow Speed: 85th Percentile Method (7.675+0.98*PS)
Where Posted Speed (PS) >= 35 mph

• Percent Detour (0%-100% to max. 4 facilities) 
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Highway User Benefits-Cost Analysis Program, HUB-CAP
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Highway User Benefits-Cost Analysis Program, HUB-CAP

Module 1A – Daily Value of Time Module

• Change in Daily Travel Time is valued (Before & After)

• Offers Three (3) Methods for Calculation of Benefit-Cost:
1- Delay 2- Operating Speed 3- Posted Speed

Method 1 (Auto & Truck)
- Hourly Wages & % Compensation
- Vehicle Occupancy  Rate
- Percent Truck
- Delay (Before & After), min. 

Method 2 (Auto & Truck)
- Hourly Wages & % Compensation
- Vehicle Occupancy  Rate
- Percent Truck
- Op. Speed (Before & After)

Method 3 (Auto & Truck)
- Hourly Wages & % Compensation - Posted Speed (Before & After)
- Vehicle Occupancy  Rate - Dir. No. of Lane (Before & After)
- Lane Capacity/Hr. (Before & After) - Percent Truck
- PH K-factor 
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Highway User Benefits-Cost Analysis Program, HUB-CAP
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Highway User Benefits-Cost Analysis Program, HUB-CAP

Module 1B – Hourly Value of Time  Module

• Additional Input: Hourly Traffic Volume or Hourly Rate (K-factor) 
for up to 24 hours required.  

• Change in Hourly Travel Time is valued (Before & After)

• Directional No. of Lane (Before & After)

• Lane Capacity/Hr. (Before & After)

• Posted Speed, mi/hr or km/hr  (Before & After)

• Percent Truck ADT, 2X-6T, SU & Tractor Trailer (Before & After)

• PCE, Passenger Car Equiv. Rate, Auto & 3 Truck Classes (Before & After)

• Vehicle Occupancy Rate, Auto, 2X-6T, SU & Tractor Trailer (Before & After)

• Value of Time/Hr., Auto, 2X-6T, SU & Tractor Trailer (Before & After)
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Highway User Benefits-Cost Analysis Program, HUB-CAP
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Highway User Benefits-Cost Analysis Program, HUB-CAP

Module 1A & 1B – Utilized Volume-Delay Function (BPR Formulation)

• Base = 1 + 0.15 (v/c)4

• Updated Freeway = 1 + 0.2 (v/c)10

• Updated Arterial (Signalized) = 1 + 0.05 (v/c)10

• HCM Updated

Freeway Multi-lane  Hwy
1 + 0.88 (v/c)9.8 

1 + 0.83 (v/c)5.5

1 + 0.56 (v/c)3.6

1 + 1.0 (v/c)5.4 

1 + 0.83 (v/c)2.7

1 + 0.71 (v/c)2.1

70 mph

60 mph

50 mph

F-F Speed

• FHWA = 0.87 + 0.13 (v/c)4

• Updated Collector = 1 + 0.075 (v/c)10
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Highway User Benefits-Cost Analysis Program, HUB-CAP

• Potential safety costs during and/or after construction

Module 2 – Accident Module

• Accident Prediction Methods

- VA Historical Accident Rates, per million VMT

Latest Single- & Ten-year Statewide historical crash data

Functional Class: Freeway, Primary & Secondary

Selected District

- HSIS (Highway Safety Information System)

Ap =  Exp-3.6323 x AADT0.5722 x Length0.7182)
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Highway User Benefits-Cost Analysis Program, HUB-CAP

Module 2 – Accident Module Cont.

- IHSDM 2-lane Rural Hwy Model

Base Model:  Ap =  AADT x 365 x 0.6148 x L x 10-6

AMFs: Accident Modification Factors (Default)

<  L
en

gth

1. Lane width (12’)
2. Shoulder width, (6’)
3. Roadside hazard rating (3)
4. Driveway density (5/mi)
5. H-V curvature (No)
6. Level grade (%)
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Highway User Benefits-Cost Analysis Program, HUB-CAP

Module 2 – Accident Module (Cont.)

- NCHRP Report 420, Impacts of Access Mgmt. Techniques, TRB 1999

Median type: Undivided, TWLTL & Non-traversable, option 1

No. of Access/mile, Driveway density

Location, Urban & Rural

ADT, Acc./mi/yr Based on Avg. of 7 Computer Models, option 2
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Highway User Benefits-Cost Analysis Program, HUB-CAP
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Highway User Benefits-Cost Analysis Program, HUB-CAP
Module 3 – Operating and Ownership Module

• Out of Pocket Expenses

• Operating Costs

Effects on driving behavior
Includes driving expenses

Fuel & Oil
Maintenance
Tires

• Ownership Costs

Insurance
License & Registration Fees and Taxes
Economic Depreciation
Finance charges
Cost of Cargo on the vehicle
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Highway User Benefits-Cost Analysis Program, HUB-CAP
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Highway User Benefits-Cost Analysis Program, HUB-CAP

• MOE Adjustment Matrix

Modules Output Refinement



20

Highway User Benefits-Cost Analysis Program, HUB-CAP

Summary

• A Comprehensive Road User Guideline Manual is Developed  

• Blessed by VDOT Districts’ Admin., A.G. Office, State Districts’ & 
Construction Engineers and FHWA.  

• HUB-CAP Standardized the process, and easily determine the lane 
closure guideline for a given roadway. 

• Enables VDOT to plan more effective lane closure based on specific 
needs.

• User friendly, crystal clear, low data entry and high quality output 
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HUB-CAP Module 1A Output - Auto
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HUB-CAP Module 1A Output - Truck
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HUB-CAP Module 1B Output
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HUB-CAP Module 1B Output Contd.
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HUB-CAP Module 2 Output
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HUB-CAP Module 2 Output Contd.
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HUB-CAP Module 3 Output
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HUB-CAP Module 3 Output Contd.
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