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What Is Congestion?

 Existing Evaluation Methods
 Link Generalised Fundamental Diagram
 Reproducing Traffic Congestion
 Case Studies
 Conclusion and Future steps

" A significant reduction in 
traffic mean speed "

• Bottlenecks

• Accidents

• Lane changing manœuvres

• Drivers’ behaviour
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How do we measure Congestion?

• Delay

• Congested VKT

• Congested VHT

 Existing Evaluation Methods
 Link Generalised Fundamental Diagram
 Reproducing Traffic Congestion
 Case Studies
 Conclusion and Future steps
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Ramp metering

Managed lanes

Traffic Rerouting

Variable Speed limits

How do we address Congestion issues?

 Existing Evaluation Methods
 Link Generalised Fundamental Diagram
 Reproducing Traffic Congestion
 Case Studies
 Conclusion and Future steps
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How do we evaluate the impacts of Traffic 
Management on Congestion?

• Simulation Tools

A priori evaluation
TMC

• Collected Data

A posteriori evaluation
Before/After

 Existing Evaluation Methods
 Link Generalised Fundamental Diagram
 Reproducing Traffic Congestion
 Case Studies
 Conclusion and Future steps
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Why a New Evaluation Method?

• Changes in traffic demand levels in a posteriori evaluations

• Faster (rough) a priori evaluations

Insufficient data for simulation

Under/Overestimation of the impacts

Network-level analyses

Aggregated Data readily available from TMC

A Level of Service based Evaluation Method for Traffic Management Operations

 Existing Evaluation Methods
 Link Generalised Fundamental Diagram
 Reproducing Traffic Congestion
 Case Studies
 Conclusion and Future steps
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• Travel time:

• Total distance travelled:

• Total vehicle-hour travelled:

A Level of Service based Evaluation Method for Traffic Management Operations

Observation N°1
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Generalised Volume:

Generalised Speed:
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Observation N°1
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 Conclusion and Future steps
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Bottleneck Capacity Link Capacity
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Observation N°1

 Existing Evaluation Methods

 Link Generalised Fundamental Diagram
 Reproducing Traffic Congestion
 Case Studies
 Conclusion and Future steps
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(Q1, V1) (Qi, Vi) (Qn, Vn)

L1 Li Ln

Total congested distance travelled:

 Existing Evaluation Methods
 Link Generalised Fundamental Diagram

 Reproducing Traffic Congestion
 Case Studies
 Conclusion and Future steps

A Level of Service based Evaluation Method for Traffic Management Operations

Congested section

Observation N°2
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Generalised Congested Volume 
(GCV):

Observation N°2

 Existing Evaluation Methods
 Link Generalised Fundamental Diagram

 Reproducing Traffic Congestion
 Case Studies
 Conclusion and Future steps
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Do GCV correspond to the vehicles stored on the link during congestion ?

Conservation 
Law

Algorithm

Generalised 
Volume

Demand profile 

 
matrix

Generalised Congested 
Volume  
(GCV)

Storage VKT VHT TT
= GCV . . .

Generalised 
Fundamental 

Diagram 

Generalised 
Fundamental 

Diagram
Free-flow 

Speed

Link Capacity

Critical Speed
FREQ12FREQ12

Simulation

 Existing Evaluation Methods
 Link Generalised Fundamental Diagram

 Reproducing Traffic Congestion
 Case Studies
 Conclusion and Future steps
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Observation N°3

 Existing Evaluation Methods
 Link Generalised Fundamental Diagram

 Reproducing Traffic Congestion
 Case Studies
 Conclusion and Future steps
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Reproducing Traffic Congestion

• Our Method (GFD          Algorithm           Link capacity function)

• Classic Simulation Method (FREQ12)

• Real Data (SIRIUS)

 Existing Evaluation Methods
 Link Generalised Fundamental Diagram

 Reproducing Traffic Congestion
 Case Studies
 Conclusion and Future steps
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How to Use these Results in Impacts Evaluation of Traffic 
Management Operations?

A Level of Service based Evaluation Method for Traffic Management Operations

• Existing Evaluation Methods
• Link Generalised Fundamental Diagram
• Reproducing Traffic Congestion

• Case Studies
• Conclusion and Future steps

Year "0" Year "1"

Base Traffic growth Implementation
(GV – GCV – TT)

Demand matrix 

(VHTproj )

Reference
(VHTref )
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How to Use these Results in Impacts Evaluation of Traffic 
Management Operations?

A Level of Service based Evaluation Method for Traffic Management Operations
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• No capacity change
• Daily VKT decreased

• Existing Evaluation Methods
• Link Generalised Fundamental Diagram
• Reproducing Traffic Congestion

• Case Studies
• Conclusion and Future steps
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How to Use these Results in Impacts Evaluation of Traffic 
Management Operations?

A Level of Service based Evaluation Method for Traffic Management Operations

Year "0" Year "1"

Reference Implementatio 
n

(VHTproj )

e.g. Managed lane 
Link capacity 

(VHTref )

%

• Existing Evaluation Methods
• Link Generalised Fundamental Diagram
• Reproducing Traffic Congestion

• Case Studies
• Conclusion and Future steps
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How to Use these Results in Impacts Evaluation of Traffic 
Management Operations?
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• Existing Evaluation Methods
• Link Generalised Fundamental Diagram
• Reproducing Traffic Congestion
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• Conclusion and Future steps
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How to Use these Results in Impacts Evaluation of Traffic 
Management Operations?

A Level of Service based Evaluation Method for Traffic Management Operations

Delayref No Delay
Insert new capacity in:

• Algorithm

• Link capacity function

• Existing Evaluation Methods
• Link Generalised Fundamental Diagram
• Reproducing Traffic Congestion

• Case Studies
• Conclusion and Future steps
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Contribution
• Appropriate for a priori and a posteriori evaluations

• Appropriate for network-level analyses

• Less data than classic simulation process

• Ready for implementation by practioners

• May be integrated directly in TMC systems

• Appropriate for environmental and safety impacts assessment

A Level of Service based Evaluation Method for Traffic Management Operations

• Existing Evaluation Methods
• Link Generalised Fundamental Diagram
• Reproducing Traffic Congestion
• Case Studies

• Conclusion and Future steps
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Limitations
• Appropriate only for demand or capacity changes

• No insight into traffic dynamics

Future Steps
• Availability rate of traffic measurement devices on the link/network

• What about non-recurrent congestion?

• Influence of the temporal agregation level

A Level of Service based Evaluation Method for Traffic Management Operations

• Existing Evaluation Methods
• Link Generalised Fundamental Diagram
• Reproducing Traffic Congestion
• Case Studies

• Conclusion and Future steps
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