Chapter 2:  Ramp Management and Control: Overview
2.1 Chapter Overview

This chapter provides an overview of ramp management and control issues and activities that are examined within the remaining chapters of this handbook.  It introduces the topic of ramp management and control and briefly touches on the key points that practitioners need to understand and consider to successfully, develop, select, implement and maintain ramp management and control techniques and strategies.  As such, this chapter can be referenced to gain a high-level understanding of the entire handbook, and can be used by practitioners to navigate to the sections of this handbook which additional information is needed.
A ramp management and control element of an agency’s traffic management program, offers several techniques and strategies to manage traffic on freeway ramps.  The intended use and application of these techniques and strategies however vary depending on the goals and objectives of an agency’s traffic management program as well as the conditions in the field.  Ramp management techniques and strategies can improve safety and mobility, while reducing the environmental effects associated with traffic congestion and delay.
The key issues of this chapter deal with developing a high level understanding of ramp management and how ramp management may fit with other traffic management efforts.  It also covers how to take advantage of opportunities throughout the life cycle of the freeway facility and explore ways to improve freeway and ramp performance and safety.  The chapter follows the logical progression of implementing a ramp management and control and introduces ramp management and control concepts in the same order that they are presented in the remaining chapters of this handbook.  
Initiating ramp management and control techniques and strategies requires close analysis of agency program goals and objectives, to determine if and how a ramp management strategy may fits into an agency’s traffic management program (Chapters 3 and 4).  The relationship of ramp management to other elements of the traffic management program must be closely analyzed to determine if ramp management strategy will support other traffic management elements.  Only after the analysis of an agency’s traffic management program shows that ramp management fits and is supportive of agency goals and objectives can agencies begin to make decisions as to how they will develop, select and implement ramp management techniques and strategies (Chapters 5, 6, and 7).  After implementing a ramp management strategy and set of strategies, agencies must take steps to successfully operate and maintain the selected strategy(ies) (chapter 8).  An agency’s approach to operating and maintaining a ramp management strategy 
2.2 Introduction to Ramp Management and Control

· Define ramp management and control.

· Overview of the relationship of traffic flow on ramps entering a freeway facility may impact operation and safety of the freeway (traffic flow theory).
· Describe why ramp management and operation is needed.

· Relationship of how ramp management fits within freeway management strategies, traffic operations, and regional and local goals and objectives.
· Discuss conditions for when it is appropriate to use.

· Discuss environmental, roadway and demand characteristics that influence the flow of traffic on arterials, ramps and freeways.

Program Objectives

· Reference FMO Handbook, chapter 7.2.2

Improve Safety

· Reduces the collisions at merge areas

· Reduces shock waves and resulting rear-end collisions.

Limit Demand

· Regulates the number of vehicles that can enter the mainline
Reduce Freeway Congestion

· Controls the number of vehicles that enter the freeway which reduces congestion and associated delays on the mainline
· Distributes delays on mainline and ramps to minimize overall delay on system

Program Intent and Use

· Refer to Chapter 3 of this handbook and Chapter 3 of the FMOH.

· An element of the overall freeway management and operations program.  Specific goals and objectives of ramp management should flow from development of the freeway management and operations program.  The intent of ramp management is to support and further the transportation goals articulated by and allocated to the freeway management and operations program.
· Ramp management strategies should be implemented in the context of the overall freeway management and operations program.  It should be developed to meet the goals and objectives of the program that have been allocated to ramp management.  The intent of ramp management strategies should be to meet user needs identified through the development of the freeway management and operations program.  

· Ramp management projects need to be developed in the context of and be consistent with state and regional planning.  

· Ramp management activities need to be consistent with the freeway management concept of operations.  

· Performance of ramp management activities needs to be measured to determine their effectiveness in meeting the goals and objectives allocated to those activities.
2.3 Roadway Improvements
· Focus on opportunities to continuously improve the performance and safety of freeway facilities (short and long term, physical roadway improvements).
· Provide a list of traditional projects for examples

· Day-to-day operational strategies and traffic management techniques to meet goals and objectives.
Corridor Planning and Investment

· At the heart of any transportation system or program is the efficient operation of the existing or planned facilities.  Corridor studies and plans generally look at over-arching needs to improve mobility and increase people-moving capacity in a transportation corridor.  Ramp management activities enhance the efficiency of freeway facilities and could reduce the needs for more costly capital improvements.  Ramp management should be considered in corridor investment decisions.

· Usually, ramp management is not a competing strategy to alternative investments, but is considered as a supporting element of many, if not all, corridor investment strategies.  Part of the traffic management strategy.  Alternative ramp management approaches can be considered, but there is often insufficient detail in the analysis techniques at the corridor level to select from among alternative ramp management strategies.  
At this level, selection of ramp management approaches to be carried forward is often a matter of policy.  
· The definition of the ramp management component of alternative investment strategies should support the overall character of the investment strategy itself.
New Highways

· Provide additional capacity

· Ramp management should be considered as part of the overall management plan when considering new highway capacity.

Additional lanes
· One of the most basic ways to increase roadway capacity.  

· Ramp management should be analyzed when considering the addition of new lanes, both as a complementary improvement and as an alternative to adding new lanes.
Access Control and Management

· Restrict access along a roadway to decrease conflicts and increase throughput.

· Ramp management complements access control and serves much the same purpose.  

Geometric Improvements
· Eliminating Geometric Deficiencies (acceleration and deceleration improvements, adding shoulders, increasing lane widths, etc.)

· Ramp management concepts should be complemented by proper geometric design for the ramp management strategies used.
· Ramp metering

· Merge distance

· Storage area

· Ramp closure

· Temporary

· Permanent or recurring

Reconstruction and Traffic Management

· Work zones – Ramp management as a strategy during construction to improve merge areas in and upstream of construction zones.  
· Ramp metering

· Ramp closure

Grade Separation

· Provides dedicated roadway

· Ramp metering and ramp closure to preserve roadway capacity.

2.4 Relationship to Tools to Maximize Use of Existing Roadway Capacity

· Short-term solutions to improve roadway performance and respond to changing demand or incidents.

Incident Detection and Verification

· Incidents that are detected, verified, and removed immediately reduce the resultant congestion and delay which help to restore roadway capacity.

· Ramp management, both metering and closure, can help limit the demand through the incident area.

· Metering strategies or algorithms need to be able to account for reduced capacity caused by incidents.

Traffic Management and Control

· Ramp management is one element of an overall traffic management program.  
· The various elements should be implemented in a coordinated, programmatic approach meant to meet the goals and objectives of the program.

· Performance measures are important to determine the degree to which the program elements are contributing to program goals and objectives.  

Traveler Information Systems

· Pre-trip traveler information helps motorists make informed decisions about their trip.

· Phone, 511, PC, PDA, kiosks

· En-route traveler information provides the motorist with current roadway information while on the road.

· VMS, CMS, DMS, HAR
· Ramp management systems usually need data to operate properly.  This data can be used by traveler information systems.

· Ramp conditions may be an important element of the traveler information system.  

· Use reference “FMO Handbook, chapter 13.2.
Corridor Traffic Management

· Ramp management strategies need to consider the impacts on the operation of the entire corridor.
· Ramp management should be coordinated with other corridor traffic management activities.

Operational Improvements

· Re-striping
· Lighting

· Metered or closed ramps should be reviewed to determine if lighting is sufficient for the queues that may develop, for clear traffic delineation, and for geometrics that support management strategy used.

High Occupancy Vehicle Facilities

· Providing incentives (less delay) for HOVs can reduce demand by converting SOV trips to HOV trips

· Ramp meter HOV bypass lanes or HOV lanes with reduced queues are important HOV incentives to consider.

· Ramp closures, except for HOVs may also be important HOV incentives.  This strategy is often used during reconstruction, especially for ramps close to or in the work zone.

Park-and-Ride Facilities

· Converting SOV trips to light rail, bus, or train trips helps to alleviate congestion and reduce demand on the roadways

· HOV ramp management treatments are especially important around park and ride facilities to provide unencumbered freeway access for buses, vanpools, or carpools originating at the park and ride facility.  

Highway Pricing Strategies

· HOT lanes

· Congestion pricing

· Pricing strategies may take the place of ramp management strategies.  However, if pricing is implemented on a given facility, alternate routes may need ramp management strategies to deal with the potential for increased demand on the non-priced facilities.

2.5 Ramp Management Strategies

Ramp Closure

· Temporary

· Permanent

Ramp Metering

Ramp Metering Strategies

· Restrictive

· Non-restrictive

· Local (isolated)

· System-wide

Metering Rate Strategies
· Pre-timed
· Local Traffic responsive

· Open loop occupancy control

· Closed loop occupancy control
· System-wide Traffic responsive

· Fuzzy logic

· Operation selection
Benefits

· Minnesota Department of Transportation:

· 9% Increase in Freeway Throughput on average

· 14% increase in throughput during peak periods

· Savings of 25,121 hours of travel time

· Reduced Travel Time variability resulting in an annual savings of 2.6 million hours of unexpected delay

· Net annual savings of 1,160 tons of emissions
Special Use

· HOV bypass lanes

Ramp Terminal Treatments

· Entrance and exit ramp terminal timing
2.6 Geometric and Signing Considerations

· Ramp Storage

· Acceleration Distance Issues

· Barricade Issues

2.7 Implementation Issues

· Provide a timeline of steps leading up to implementation

· Build off of Chapter 3 in FMOH

· Refer to Chapter 7 for further detail
Agency Outreach and Education

· City/County Traffic Operations Agencies

· Enforcement Agencies

· Judicial System

· Emergency Management Agencies

· Public Transportation Agencies

Public Outreach and Education

· Media – need to get positive support prior to system turn-on
· Travelers – need to be informed and given time to adjust to system
2.8 Operations and Maintenance Issues

· Refer to Chapter 8 for further detail
2.9 Performance Monitoring, Evaluation and Reporting

· Refer to Chapter 9 for further detail

· Ramp Metering Analysis

· Performance Monitoring and Real-time Monitoring

· Evaluation

· Reporting
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