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Urban Freeway Corridor System

Non-recurrent Congestion

-Undermine capacity

-Decrease efficiency

-Up to 60% freeway 
delay

Potential Solutions I ςDetour Operations
-Utilize available 
parallel arterial 
capacity

-Relieve freeway 
congestion

Potential Solutions II ςRamp Metering
-Control the access to 
freeway mainline

-High speeds on 
freeway

Potential Solutions III ςArterial Signal Optimization

-Reduce stops, delays, 
and queuing

-Improve Level of 
Service at Intersections



B. Off - ramp Congestion

A. On - ramp Spillback

C. Arterial Spillback and 
Blockages

A shift of congestion between arterials and freeways

Even worse traffic conditions than the incident impact

Integrated control strategies need to be developed



Critical issues in developing integrated control strategies 
for incident management
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I ςHow to model 
dynamic traffic flow 
evolutions along the 
corridor network?

V ςHow to solve the 
optimization model 
efficiently for real-
time operations?

II ςHow to capture the 
interaction between 
freeway and arterial?

III ςHow to design 
diversion control 

strategies in response 
to time-varying traffic 

conditions?

IV ςHow to set 
responsive signal 
timing plans to 

prevent the formation 
of local bottlenecks?
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- Interaction with Control Variables

-Traffic State Prediction and Estimation (constraints)

-System Performance (objective function)



I ςHow to model 
dynamic traffic flow 
evolutions along the 
corridor network?

V ςHow to solve the 
optimization model 
efficiently for real-
time operations?

II ςHow to capture the 
interaction between 
freeway and arterial?

III ςHow to design 
diversion control 

strategies in response 
to time-varying traffic 

conditions?

IV ςHow to set 
responsive signal 
timing plans to 

prevent the formation 
of local bottlenecks?

Flow exchange at on - ramps and off - rampsProject the time -varying impact of detoured traffic on 
existing traffic patterns
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