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ÁResearch Opportunities
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The purpose of this presentation is to share ideas on 
how dynamic pricing software can be enhanced and 

used for transportation planning and traffic 
operations applications.  



The total number of VMT in the US has increased more than 
70% in the last 20 years while highway capacity has only 

increased by 0.3%.

Need for Managed Lanes

ÁRegulate Demand

ÁSeparate Traffic Streams

ÁReduce Turbulence

ÁUtilize Unused Capacity



Managed Lanes are highway facilities or a set of lanes where 
operationalstrategies are proactivelyimplemented and 

managedin response to changingconditions. 

Definition of Managed Lanes

ÁHOV Lanes

ÁHOT Lanes

ÁReversible Lanes

ÁBus Only Lanes

ÁTruck Only Lanes

ÁExpress Lanes



HOV facilities have evolved since the early 1970s.
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Historic Overview



Congestion Pricing

I-595 Reversible HOT Lanes
Fort Lauderdale, Florida

NJ Turnpike  Dual-Dual Section
New Jersey

SR 91 HOT Lanes 
Riverside, California

I-10 Katy Freeway 
Houston, Texas

I-394 Reversible HOT Lanes
Minneapolis, MN

Cordon Based Congestion Pricing
London, England



C5h¢ {ƻǳǘƘ CƭƻǊƛŘŀ άфр 9ȄǇǊŜǎǎέ

ÁBegan Operations: Dec 2008

Á2 Express Lanes per Direction

ÁLength:  7.1 mi > 21 mi

ÁBuses, HOV 3+,  Hybrids,                                                              

aƻǘƻǊŎȅŎƭŜǎΣ ά¢ƻƭƭ .ȅ tƭŀǘŜέ

ÁToll Rate: $0.25 - $1.00 / mi

ÁDynamic Pricing

Legend
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Phase 1b

Miami
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Fort Lauderdale



Dynamic Pricing



Research Opportunities

ÁVariables
ÁTravel Time & Travel Cost

ÁTravel Time Reliability

ÁComfort , Convenience, Safety

ÁTrip Building
ÁSegments, Corridors, Networks

ÁMultiple Tolling Segments

ÁTotal Trip Cost

ÁCompetition
ÁFree and Toll Roads

ÁTransit
While the Express Lanes Manager software is primarily 

used as an operations tool, it also has potential 
application in planning for the South Florida RCTO.



Research Opportunities

ÁDefault Values
ÁRegional (NE, SE, Mid West, West)

ÁArea Type (CBD, Suburbs, Intercity)

ÁTrip Type

ÁStratify O/D Tables by Trip Type

ÁValue of Travel Time by Trip Type

tƻǎǘƛƴƎ άǘǊŀǾŜƭ ǘƛƳŜǎέ ŀǎ ǿŜƭƭ ŀǎ άǇǊƛŎƛƴƎέ 
on Dynamic Message Signs should be 

considered.



Á Arterials

ÁRelative Cost of Delays

ÁPricing Strategies

ÁTravel Time Reliability

ÁTravel Time Index

ÁValue of Reliability

ÁTravel Behavior

ÁWho Pays (User, Employer, Other)

ÁManaged Lanes User Profile

Research Opportunities
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Å Circumstances Enhance Willingness to 
Pay
ï Late for scheduled appointment

ï Worried about being on time

ï Important appointment scheduled

Å bƻǘ ŎƭƻǎŜƭȅ ǊŜƭŀǘŜŘ ǘƻ άƻǊŘƛƴŀǊȅέ 
willingness-to-pay

Å High Income Drivers are Similar

ï Same reasons dominate decision 
making as low income drivers

Å Income levels have a limited role 
ƛƴ Ih¢ ƭŀƴŜ ǳǎŜǊǎΩ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ

Source: Sunil Patil PhD Thesis, Texas A&M

Low Income Drivers High Income Drivers

Research ML User Behavior



Applications

ÁVisualization Tools
ÁReal Time Operations

ÁTMC Workstations, Video Wall

ÁDecision Support Systems
ÁPredictive Modeling

ÁTraffic Management Strategies

ÁTSM&O
ÁFreeway, Toll Road, Arterials, Bus

ÁVariable Pricing Strategies

ÁNetwork Congestion
ÁSystem-to-System Connections

ÁPredict Impacts
Historic data can be used to build visualization 

tools and decision support systems to 
proactively manage traffic.



Applications

ÁDriver Info Systems
ÁDMS (Travel Times & Toll Rates)

Á511, Websites, In-Vehicle Navigation

ÁVehicle Composition
ÁVehicle Distribution in MLs

ÁAnalysis of Vehicle Eligibility

ÁDesign Issues
ÁAccess / Egress Impacts

ÁSystem Connection Impacts

ÁSystem/Operational Issues
ÁToll Collection Strategies

ÁToll Enforcement 

More accurate predictive models can support 
driver information systems posting real time 

toll rates and travel times. 



Applications

ÁPerformance Measures
ÁTrip Reliability

ÁPerson Throughput

ÁTransit Usage

ÁRevenue Generation

ÁO/D Studies
ÁTravel Demand Forecasting

ÁMicro Simulation Models

ÁFleet Management
ÁCustomized Websites

ÁOptimize Fleet Time vs. Cost
Data collected by the software can support performance 

measure prediction and reporting.



Summary

ÁBetter Analytical Tools

ÁMore Accurate T&R Studies

ÁProactive Traffic Management

ÁML Network Applications

ÁInclude ML in MPO Plans

Managed Lanes provide an opportunity to develop a 
stronger link between planning and operations.


