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• Background information about traffic 

and revenue analysis 

• Toll Plaza transactions data 

• Examples of possible use in model 

calibration 

• Future possibilities 

• Feedback from the group 

Summary of Presentation 



• Revenue estimation 

• Toll sensitivity analysis 

• Design of tolling scheme 

• Managed lanes analysis 

• Assess impacts of tolling, diversion, 

etc. 

Typical Objectives of Tolling 

Analysis 



Tolling Scheme 

Single 

Point 

Tolling  

Entry/Exit 

Based 

Tolling  

Barrier Plazas 



Managed Lanes 

(Can be Single Point or Entry/Exit Based) 

Tolling Scheme 

Managed Lanes Exit Advisory Sign 

Managed Lanes 
Entry Advisory Sign 

Toll Sign 

(Separate locations for access and egress) 



Toll Rate Structure 

Vehicle class Vehicle class 

Method of payment 

Single fixed toll Vehicle class 

Method of payment 

Time of day 
Car 

Truck 
Car cash 

Car ETC 

Truck cash 

Truck ETC 

Car cash (peak) 

Car ETC (peak) 

Truck cash (peak) 

Truck ETC (peak) 

Car cash (off-peak) 

Car ETC (off-peak) 

Truck cash (off-peak) 

Truck ETC (off-peak) 

 

Vehicle class 

Method of payment 

Time of day 

Congestion level 

Car cash (peak) 

Car ETC (peak) 

Truck cash (peak) 

Truck ETC (peak) 

Car cash (off-peak) 

Car ETC (off-peak) 

Truck cash (off-peak) 

Truck ETC (off-peak) 

(Congestion Level) 

SIMPLE COMPLEX 

Cars only 



General 

Approach of 

Tolling 

Analysis 

BUILD TOLL AND 

TOLL-FREE PATHS  

SCENARIO DATA 
HIGHWAY 

NETWORK 

FREE PATH 

TIME & DISTANCE  

SKIMS 

HIGHWAY 

TRIP TABLES 

DETERMINE 

MARKET SHARE OF 

TOLL TRIPS 

NETWORK ASSIGNMENT 
 

TOLL TRIPS TO TOLL PATH 

FREE TRIPS TO FREE PATH 

CONVERGENCE 

CRITERIA 

SATISFIED 

Y 

OUTPUT 

REPORTS 

N 

TOLL PATH 

TIME, DISTANCE & 

TOLL COST SKIMS 

FREE TRIPS TOLL TRIPS 

   Link use restrictions 

   Free path can not use toll link 

   SOV/HOV/HOT lanes etc 

   Tolling scheme   

   Toll rates 

Diversion Criteria   

Value of Time   

SP Surveys  

User-defined   



Challenges in Toll Modeling 

• Large number of scenarios 

– Typical Example: 

2 Analysis years X 5 Tolling Schemes X 8 Time periods X 

6 Toll Rates  

=  480 Assignment Runs 

• Run Time 

 

• Post-processing of results 

 



Products of Analysis 

• Assigned volumes on the system 

• Revenue estimates 

• Toll sensitivity results 

• Managed lanes/general lanes traffic 

• Impact summaries  



The Illinois Tollway System 

• 286 Miles 

• 22 Mainline Plazas 

• 53 Ramp Plazas 

• 100+ Plazas in all 

• Two-tier Toll Rate  

 

 



Toll Plaza Transactions Data 

• Record of a transponder read at a tolling 

location: 

 

• Account information 

• Tag ID and Class 

• Amount $ 

• Plaza ID 

• Date and time 

No personal information used 

or accessed  



Transactions Data Processing 
Raw Plaza 

Data 

Valid Plaza-to-Plaza 

Movements 

Find Plaza-to-Plaza Trip 

Segments for each Tag ID 

Remove Trip Segments 

with Unusually High Travel Times 

Determine Origin & Destination 

Plaza for Each Trip 

Summarize Trips into OD Matrix Based on 

Analysis Time Periods 



Transactions Data Example 1 



Possible Adjustment Approaches 

1. Take all discrepancies and use a robust matrix 

adjustment process 

 

2. Review the differences and their 

interrelationships and use a select-link based 

iterative process: 

a. Begin with the “farthest” plaza 

b. Substitute the select-link matrix by a 

“factored” matrix 

c. Re-run assignment  



Transactions Data Example 2 



Transactions Data Example 2 

 
(Initial adjustment) 



Transactions Data Example 2 

 
(Second round adjustment) 



Transactions Data Example 2 

 
(Third round adjustment) 



Transactions Data Example 2 

 
(Final adjustment) 



Issues and Comments 

1. Manual demand adjustment “disturbs” the 

original trip tables 

2. Transactions data is quite reliable 

3. Risk of “overkill” 

4. Important to check screen line before 

adjustment 

 



Future Prospects 

1. Improved methods of data use will evolve 

2. Extensive applications in “Dynamic 

Assignment” 

3. “Geo-temporal” adjustment to trip tables 

4. Lane level data possible. Can be used for 

micro-simulation 

 

 



Thank you ! 

 

Questions ? 


