Chapter 1:  Introduction
1.1 Ramp Management Introduction and Understanding
· Discuss the operational problems that agencies are facing with congestion and safety on freeway facilities.

· Pose DOT scenario of a letter of complaint regarding congestion and the TMC manager has a problem to address and solve.  This handbook will address it.
What is Ramp Management?
· One of most important tools for managing congestion and safety on freeway facilities.
· Address how ramp management and various strategies can be used to mitigate the operational problems that agencies are currently facing.
History of Ramp Management in the United States
· Rise of freeway congestion and safety concerns in post-war development.  Economic growth and land development led increased need for and demand on transportation facilities.  The Interstate program resulted.  As demand, speed, and congestion increased, collisions became more prevalent and safety became a recognized problem.

· Response was to study the relationships between capacity and demand on freeways and the impact of the demand-capacity relationship on safety and congestion.  Better understanding of freeway flow led to a variety of methods to manage traffic demand on freeways.  Ramp management was one technique born from this investigation.  

· Ramp metering experiments in the late 1950’s and early 1960’s:

· Detroit

· Chicago

· Los Angeles

· Growth of ramp management, development of new strategies, and the resulting challenges of organizational and public acceptance.

· Became one of the mainstays of freeway management, but not without controversy.
Ramp Management Goals, Objectives and Strategies

· When used best, ramp management is geared towards addressing regional and agency goals and objectives.  Set the tone for Chapter 3 contents.

· Typical types of goals and objectives are tied to the following:  safety, mobility, livability, and other concerns like environmental effects, traveler perception and satisfaction.
Observed Benefits

Safety

· Collisions on freeways tend to cluster at merge areas.  One cause of this increased collision frequency is the increased difficulty in merging when large platoons of ramp vehicles arrive in the merge area.

· By breaking up these platoons of vehicles, which may enter the ramp from discharge at an adjacent intersection or traffic generator, the incidence of vehicle crashes is decreased in the merging area, where multiple vehicles compete for gaps.

· Vehicle crashes on the freeway are also reduced as the merge becomes smoother, and freeway drivers in the outside (merging) lane are less likely to have to brake abruptly or make lane-change maneuvers.

· In system-wide operation, the overall freeway is maintained in a more stable, uniform operational mode and vehicle crashes resulting from stop and go operations are reduced.
· Site accident reduction statistics from reference – “Ramp Metering Status in North America”, “Effect of Freeway Ramp Metering on Accidents:  The Arizona Experience”, “Six Year Flow Evaluation, WSDOT”, and “Evaluation of INFORM – Lessons Learned and Application to Other Systems.”

· Site accident reduction statistics from reference – FOM Handbook.
Mobility and Productivity

· 1995 nationwide survey of TMCs using ramp metering identified that speeds increased between 16% and 62%, throughput increased by 8% and 22%, while traffic demand increased 17% to 25%.

· Results from I-494 in the Minneapolis-St. Paul region show that ramp metering has increased throughput by 30% and increased speeds by 60%.  This has occurred while segments of the freeway have handled demand increases ranging from 2.9% to 7.2%.
· Use reference “Ramp Metering Status in North America.”
Environmental Effects

· Noise
· Reduction in stop-and-go traffic helps to decrease noise.

· Emissions

· The direct correlation between improved traffic operations and the reduction of fuel consumption and vehicle emissions is well-known.

· Reductions in delay and numbers of stops, together with maintaining more uniform speeds will, in virtually every situation, result in a similar reduction in fuel consumption and vehicle pollutants.  An exception might be where speeds are in higher ranges than is typically experienced during peak periods on metropolitan freeways.
· Fuel Consumption

· Reduction in stop-and-go traffic helps improve fuel efficiency leading to a reduction in fuel consumption

Traveler Perception and Satisfaction

· Improving traffic flow helps ease travelers concerns and frustrations

· Leads to better perception of regional transportation officials
Relationship to Freeway Management and Traffic Operations
· Freeway traffic management and operations is the implementation of policies, strategies and technologies to improve freeway performance. The over-riding objectives of freeway management programs include minimizing congestion (and its side effects), improving safety, and enhancing overall mobility.
· The TRB Freeway Operations Committee’s Millennium Paper states: “Freeway operations, in its broadest context, entail a program to combat congestion and its damaging effects: driver delay, inconvenience and frustration, reduced safety, and deteriorated air quality.” Freeway traffic management entails:

· Understanding both the nature and magnitude of a particular congestion and / or safety problem, including current issues (i.e., reactive), and potential future ones (i.e., proactive); 

· Combining various operational strategies, policies, and systems into a comprehensive program;

· Using technology, detection and verification systems, communication links, traffic operations centers, motorist information systems, and information sharing among systems;

· Implementing a high degree of interagency coordination and cooperation to provide emergency services and to restore accident scenes to normal operation in the shortest possible time; 

· Deploying and implementing highly sensitive and sometimes controversial management strategies, such as ramp meters and high-occupancy lanes; and

· Managing extremely popular services such as tow trucks and patrols to rapidly remove disabled vehicles from freeways.

· Discuss the strategies and technologies associated with freeway management and operations:
· Infrastructure improvements

· Traffic incident management

· Lane management

· Ramp management

· Information Dissemination
· Surveillance – to monitor ramp operating conditions which affect metering rates

· HOV Treatments – separate lane for HOVs to bypass the SOV queues at ramp entrances

· Roadway Improvements – may require geometric improvements at ramp to increase capacity, storage, or HOV bypass lane.

· Transportation Management Center – interface systems with a control center where operators can monitor and manage ramp traffic.
· Other ITS efforts – interfaces with other systems that may be in place or planned.  Need to consider these other efforts when considering ramp management strategies.
· Use reference FMO Handbook, chapter 7.1.2.

1.2 Handbook Vision and Development
Purpose

· The primary purpose of this handbook is to improve the operation of freeways and their associated ramps by providing support, information, guidance, and recommended practice to practitioners in freeway management and operations.
· The handbook is intended to be a comprehensive technical reference on managing traffic at freeway ramps and the roles that roadway improvement planning, design, roadway and traffic monitoring, real-time operation, evaluation, and performance reporting have in managing traffic at freeway ramps.
· The use or application of these recommended practices will, in time, serve to enhance the use and effectiveness of various ramp management and control operational strategies and control techniques.  Recommended practices can provide a basis to improve understanding of the dynamics of ramp traffic flow and the influence it has on the operation of the freeway system as a whole.
· For example, transportation planning must reflect not only the characteristics of mainline freeway flow, but also the impact ramp flows can have on the overall operation of the freeway.  Improvements should be designed with the operation of the ramp as well as the mainline in mind.  The location and geometry of ramp improvements can either facilitate or detract from the ability to control ramp volumes through the use of ramp metering and other management techniques.

· Freeway management and operations practitioners need to understand the importance of monitoring the performance of ramps and evaluating the impacts of improvements so the appropriate operational actions can be taken and effective improvements can be proposed.  The Ramp Management and Control Handbook is one way to provide practitioners with guidance and recommended practice that will help them understand and address these relationships.
The Handbook is envisioned to consist of chapters that will:

· Provide an overview of ramp management, its associated strategies, organizational and operational considerations in managing ramp traffic, and how to monitor ramp performance and evaluate improvements.

· Enhance the understanding of ramp metering and corridor traffic management, how they relate to one another and how they affect the operation of the freeway and the transportation system as a whole.

· Explain the importance of effective planning and design practices of ramp improvements to the operation of the transportation system.

· Recently there have been a number of resources developed to enhance the freeway management practitioners’ set of tools to address freeway safety and congestion-related issues.  These tools include a series of handbooks presenting guidance and effective practice in the broad area of freeway management and operations.  These include:  Freeway Management and Operations Handbook, Incident Management Handbook, Special Events Handbook, Communications Handbook, HOV Systems Manual, Traffic Detector Handbook, and the Traffic Control Systems Handbook.  This project will add another, critical tool to this set, the Ramp Management and Control Handbook.

Intended Audience

Primary

· The handbook will facilitate comprehension among a wide array of practitioners, from managers and decision-makers to planners, designers, and operations staff.
· The intended audience of the handbook includes representative state DOTs, local agencies, Metropolitan Planning Organizations, and transit agencies that may be involved in the planning, design, monitoring, operation, evaluation, and reporting of the performance and influence of managing traffic at freeway ramps.
· The targeted end users of the handbook include first level supervisors (managers/supervisors) and technical staff that may include traffic engineers and technicians, transportation planners, roadway design engineers and technicians, construction and maintenance engineers and technicians, transit planners, and traffic management center (TMC) staff from public agencies.
· Although intended for these audiences, the perspective of the handbook is that of the manager of the TMC or organizational unit that will be implementing and operating the ramp management strategies described.

· The challenge of the task will be to clearly and precisely present the information in a way to be understandable and useful to this broad audience.

Secondary
· Consultants and Contractors
· Colleges and Universities
Handbook Development and Organization

The development this handbook stemmed from the need to deliver guidance to agencies interested in ramp management.  Before this handbook was developed, there was no single, comprehensive guidebook dedicated to ramp management and control.  Chapter 7 of the Freeway Management and Operations Handbook discusses the subject, however not to the level of detail as what has been developed here.  This handbook synthesizes existing literature, builds off of what is being done in current practice, and utilizes the knowledge of technical experts from around the country in its review and content.
This Handbook consists of 11 Chapters grouped into 4 sections.  

Section I: Getting Started
	Chapter
	Title
	Description

	2
	Ramp Management and Control: Overview
	

	3
	Ramp Management and the Traffic Operations Program
	

	4
	Organizational & Institutional Considerations
	


Section II: Decision-Making
	Chapter
	Title
	Description

	5
	Ramp Management Strategies
	

	6
	Developing & Selecting Strategies & Plans
	

	7
	Implementing Strategies and Plans
	

	8
	Operation and Maintenance of Strategies and Plans
	


Section III: Visibility
	Chapter
	Title
	Description

	9
	Ramp Performance Monitoring, Evaluation and Reporting
	


Section IV: Influences
	Chapter
	Title
	Description

	10
	Planning and Design Considerations
	

	11
	Case Studies
	



Expected Impact and Use

The organization and content of the handbook is intended to meet the needs of the intended audiences by:
· Meeting Challenges

· Showing interdependence between Other Programs and Initiatives

· Advancing the State-of-the-Practice

· Identifying gaps in the State-of-the-Practice

· Meeting Agency Needs

· Meeting Practice-Area Needs
Specifically, there are 3 levels of those listed above under intended audience:
· Agency decision-makers

· TMC or traffic managers

· First line supervisors and technical staff

The most effective way for each group to use this handbook is:

Agency Decision Makers
· Chapters 1 and 2 to provide overall, high-level view of Ramp Management

· This level will provide a high-level view of the issues involved, the strategies to address the issues, and considerations when implementing strategies.

TMC or Traffic Managers

· Most important audience

· Should use the entire handbook.

· Initial focus on the first 4 chapters

· As ramp management begins to develop, chapters 5 – 8 should be reviewed

· Chapter 9 is important to review in on-going situations, especially as new elements are implemented and new capabilities to collect performance measures are developed.

· Chapter 10 should be reviewed at the beginning of any new capital improvement project that affects ramp management

· Chapter 11 should be reviewed when the manager wants to gain deeper understanding of how others have implemented ramp management

First Line Supervisors and Technical Staff
Depending on the specific responsibilities:

· All should review Chapters 1, 2, and 5 to gain basic understanding or ramp management and ramp management strategies

· Operations staff should review chapters 7 and 8 to understand on-going implementation, operation, and maintenance issues.

· Analysts should review chapter 9 to understand the role and methods of performance monitoring.

· Designers and design support staff should review chapter 10 at the beginning of each capital improvement project that involved ramp management.







































Chapter 5: Ramp Management Strategies


Chapter 6: Developing and Selecting Strategies and Plans


Chapter 7: Implementing Strategies and Plans


Chapter 8: Operation and Maintenance of Strategies and Plans
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Chapter 10: Planning and Design Considerations


Chapter 11: Case Studies








Chapter 9: Ramp Performance Monitoring, Evaluation and 	Reporting
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�  Ramp Metering Status in North America, 1995 Update





