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INTRODUCTION

1.1 Ramp Management Introduction and
Understanding

The 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 responsible for freeway man-
agement and operations. However, before we can discuss the strategies
used to manage traffic on ramps, including how we develop, design, im-
plement, operate, maintain, and report their performance, we need to
take a step back and describe the need for and importance of ramp
management, and the role that it plays with respect to the successful op-
eration of freeways, arterials and, to a broader extent, the entire surface
transportation system.

Over the last half century, the public’s increasing demand for fast, effi-
cient, and convenient means of travel has resulted in greater use and
dependency on existing transportation infrastructure, including freeways
and their associated ramps, to meet their personal and/or business
needs. This increased demand, in part a result of a growing population
and increased auto ownership, has resulted in longer periods of conges-
tion and deterioration of transportation infrastructure. As a result, motor-
ists today must endure longer periods of delay and more safety problems
than they have in the past.

As congestion, collisions, and other transportation-related problems con-
tinue to increase, improvements to transportation infrastructure in the
form of additional lanes and new roadways has lagged behind (see
Figure 1-1). For many agencies the cost of making these improvements,
both financially and institutionally, are too great. In many cases agencies
have considered methods that make better use of existing capacity.
These methods include the use of advanced technologies and more effi-
cient procedures. These technologies and procedures are often inte-
grated into the context of freeway management programs that seek to
manage, operate, and maintain regional freeways in an efficient and
cost-effective manner.
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“Ramp
management is
the application
of control
devices, such as
traffic signals,
signing, and
gates to
regulate the
number of
vehicles
entering or
leaving the
freeway, in
order to achieve
operational
objectives.”
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Figure 1-1: Vehicle Miles Traveled versus Lane Mileage®

Ramp management is one of several functions performed on a daily ba-
sis to fulfill agency-defined objectives of freeway management programs.
Ramp management strategies are often integrated with other freeway
management program elements to better meet freeway management
goals and objectives and to maximize use and benefit of existing trans-
portation investments. The following sub-sections expand on the ramp
management discussion provided here, by providing a more comprehen-
sive definition of ramp management including goals and objectives, pro-
viding a historical background, identifying observed benefits, and ex-
panding upon the relationship to freeway management briefly described
above.

1.1.1 What is Ramp Management?

Managing traffic on freeway entrance and exit ramps, or ramp manage-
ment, is the “application of control devices, such as traffic signals, sign-
ing, and gates to regulate the number of vehicles entering or leaving the
freeway, in order to achieve operational objectives”. Most ramp man-
agement strategies are employed to balance freeway demand and ca-
pacity, maintain optimum freeway operation by reducing incidents that
produce traffic delays, improve safety on adjacent freeways or arterial
streets, or give special treatment to a specific class of vehicles. Ramp
management strategies and the systems that support them are often im-
plemented in conjunction with other freeway management programs to
create operational efficiencies and to assist in the delivery of overall
transportation management goals and objectives.

Ramp management strategies may be used to control access to selected
ramps, thus limiting the periods when vehicles may access the ramp or
possibly restricting access to the ramp permanently. This significantly
reduces, or may even eliminate, the potential for collisions that occur as
a result of traffic entering or exiting the ramp facility and in turn smoothes
the flow of traffic on segments of roadway where these collisions have
occurred in the past.
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Ramp management may also control the manner in which vehicles enter
a freeway. For instance, vehicles that enter the freeway in platoons in-
troduce turbulence, which causes vehicles on both the mainline and
ramp to slow down to safely merge. This causes congestion around and
upstream of ramp/freeway merge points. Ramp management strategies
may be used to control the flow of vehicles entering a freeway, thus
smoothing the rate at which vehicles are allowed to enter the freeway.

1.1.2 Why is Ramp Management Important?

Understanding why ramp management is needed begins by defining
what ramps are and what purposes they serve. Simply speaking, free-
way entrance and exit ramps connect high-speed, limited-access free-
ways to other high-speed, limited-access freeways or lower-speed, prin-
cipal arterials/highways, and vice versa. Additionally, ramps are the only
facilities motorists may use to legally make connections to and from lim-
ited access facilities and as such represent the only locations where traf-
fic entering and exiting a limited access facility can be controlled.

If designed, operated, and maintained effectively, ramps allow motorists
to make connections between different facilities in a safe, convenient,
and comfortable fashion with little or no delay or impact on traffic. How-
ever, conditions on ramps seldom represent the conditions for which
ramps were initially designed. Instead, ramps are often too closely
spaced, do not offer adequate acceleration distances for posted speeds,
or are simply overwhelmed by the increasing number of motorists that
use them on a daily basis. When conditions like these exist, impacts
may develop that affect the efficient and safe operation of traffic on
ramps and/or the facilities to which they are connected (i.e., freeways
and arterials). Despite poor conditions, however, agencies can proac-
tively manage traffic on ramps to obtain desired benefits or to satisfy pre-
determined goals and objectives.

Ramp management also serves as an effective medium through which
agencies can collaborate to address needs more effectively. Since
ramps often join facilities that are operated by different agencies, ramp
management can break down barriers that exist between agencies, al-
lowing agencies to work together more effectively to address issues. For
instance, a state agency such as the Department of Transportation
(DOT) may operate a freeway including adjacent ramps, whereas a local
agency such as a city engineering department may be responsible for
operating the street or arterial that runs parallel to and connects with the
freeway ramp. Using ramp management strategies and techniques, the
state and local agency can work together to address traffic problems
near the ramp, while remaining cognizant of each others’ concerns.

1.1.3 History of Ramp Management in the United States

The rise of freeway congestion and safety problems originated during the
economic growth and land development that took place shortly after
World War Il. In 1956, the need for transportation facilities prompted the
U.S. Government to launch the Interstate Highway program. As de-
mand, speed, and congestion increased, collisions became more preva-
lent and safety became a recognized problem. The response was to
study the relationships between capacity and demand on freeways and
the impact of the demand-capacity relationship on safety and congestion.
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Better understanding of freeway flow led to a variety of methods to man-
age traffic demand on freeways. Ramp management was one technique
born from this investigation.

The early 1960s saw the first successful attempts to manage traffic en-
tering freeways from ramps. In 1963, ramp meters were deployed along
Chicago’s Eisenhower Expressway and were manually controlled in the
field by a traffic enforcement officer.>®> Over the next several years, suc-
cessful ramp metering experiments were conducted in Detroit and Los
Angeles. With ramp meter successes came interest in developing new
ramp management strategies. In 1967, Los Angeles implemented the
first known ramp closure, and in 1972 Minneapolis introduced bus by-
pass lanes at metered ramps to promote use of transit.* Over the last
four decades, ramp management strategies such as ramp metering and
ramp closure have flourished as effective ramp management strategies
and have continued to evolve to meet the additional demands of the pub-
lic and the constraints inherent in public agency budgets.

Today, ramp management strategies are commonplace in jurisdictions
all across the United States. For instance, ramp metering systems have
been deployed in 26 metropolitan areas, with 12 having at least one
HOV bypass lane. Similarly, at least six agencies have indicated they
have temporarily closed ramps that enter or exit freeway facilities. The
use of ramp management strategies is also growing. For instance, in
2002, there were approximately 2,160 ramp meters deployed within the
United States. By the end of 2005, it is estimated this number will rise to
roughly 2,370. Based on this fact, it is critical that practitioners have the
tools needed to effectively implement these strategies. A summary of
ramp metering activities in Minneapolis, Chicago, Los Angeles, and De-
troit is provided below.

Chicago, lllinois

The first ramp meter was installed on Chicago’s Eisenhower expressway
in 1963. By 2000, a total of 113 ramp meters were in place on regional
freeways in the Chicago metropolitan area.®

Minneapolis/St. Paul, Minnesota

In 1970, the first two ramp meters were installed on 1-35E north of down-
town St. Paul. Initially, these meters were operated on a fixed-time ba-
sis; however, only two years later they were upgraded to operate on a
traffic responsive basis. At this same time, another four meters were ac-
tivated. In 1974, another 39 meters were activated, bringing the total
number of meters to 43. Evaluation of the ramp meter program up to this
point indicated that the metering program had been a success. Conse-
guently, more than 300 additional ramp meters were installed before
1995, bringing the total to 368 ramp meters. Today, Minneapolis has
one of the largest ramp metering programs in the United States and has
been the focus of several evaluations. The results of these evaluations
indicate that ramp metering has produced several benefits in terms of
safety, improved mobility, and reduced environmental effects.

1-4



Chapter 1: Introduction

Detroit, Michigan

Although early experiments with ramp metering were conducted in the
Detroit area, no permanent meters were installed until the 1980s. In No-
vember 1982, the Michigan Department of Transportation (MDOT) in-
stalled six ramp meters on eastbound 1-94 (Ford Freeway). The ramp
meters were part of MDOT’s Surveillance Control and Driver Information
(SCANDI) system. During the mid 1980s MDOT increased the number
of ramp meters on 1-94 to a total of 28. An evaluation of these 28 meters
showed a significant increase in vehicle speeds and peak hour volume,
as well as a reduction in total and injury accidents on 1-94.% In 1995, the
system was expanded once again, bringing the number of ramp meters
deployed along freeways in Detroit to over 60."

1.1.4 Ramp Management Goals, Objectives and Strategies

Ramp management goals, objectives and strategies should be consis-
tent with regional transportation goals and objectives and must support
the mission and vision of the agency. Ramp management goals, objec-
tives and strategies should be defined at the regional level and should fit
into the context of the broader transportation planning process, including
the freeway management program.

Freeway management is defined as “the implementation of policies,
strategies and technologies to improve freeway performance.” Although
the flow of people and goods is a valid concern, it should be expressed
that freeways should be operated in a manner that is consistent with the
goals and objectives of the overall surface transportation program. In
other words, agencies should not implement strategies that improve the
flow of people or goods if such strategies do not support local, regional,
and statewide surface transportation system goals and objectives. For
instance, ramp metering is a strategy that may improve the flow of traffic.
However, if policies are not in place and resources are not available to
operate and maintain this strategy, deployment may actually result in
public contempt for ramp metering. This in turn will impede the agency’s
ability to effectively manage traffic.

The selection and implementation of ramp management strategies must
be based on needs. Ramp management strategies will obviously deliver
greater returns if there are needs to address and if the identified needs
can be addressed through ramp management approaches.

Although ramp management goals, objectives, and strategies vary from
region to region and agency to agency, they are often tied to one or more
of the following concerns:

Safety.
Mobility.
Quality of life.

Environmental effects.

vVvvyyvyy

Motorist perceptions and satisfaction.

Four basic types of strategies are used to manage traffic on ramps:

“Ramp
management
goals,
objectives and
strategies
should be
consistent with
regional
transportation
goals and
objectives and
must support
the mission and
vision of the
agency.”
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P Ramp Closure — Ramps may be closed on a temporary, intermittent,
or permanent basis. Ramps are often closed due to potential or se-
vere impacts associated with geometric deficiencies on the ramp, or
impacts that result from an abnormal mix of vehicles (e.g., high per-
centage of trucks).

P Ramp Metering — The rate at which vehicles enter a freeway facility
may be controlled through the use of traffic signal(s) (i.e., meters)
deployed on freeway entrance ramps. Ramp meters may control
ramp traffic based on conditions in the field or manually to optimize
the release of vehicles entering the freeway facility.

P Special Use Treatments — Preferential treatment may be given to a
specific class of vehicle entering or exiting freeway facilities. For in-
stance, a separate lane on a metered ramp may be used by multi-
occupant vehicles or transit vehicles to bypass ramp meters and the
gueues they form. Similarly, an entire ramp may be allocated for use
by special vehicle classes like transit and emergency vehicles.

P Ramp Terminal Treatments — Improvements (e.g., signal timing,
widening lanes, pavement makings, adding turn lanes, etc.) may be
made at the ramp terminal to improve existing conditions, and/or to
maximize the benefits of other ramp management strategies like
ramp metering.

Although each of these strategies alone can be used to manage traffic
on ramps, they are often used in combination with each other to deliver
maximum benefits. The specific types of strategies selected for manag-
ing ramp traffic depends on the objective of the ramp management pro-
gram. Additional information pertaining to each strategy can be found in
Chapters 2 and 5.

1.1.5 Observed Benefits

Before and after evaluations of ramp management strategies offer strong
evidence that operations on ramps, freeways, and even adjacent arte-
rials are improved once these strategies are appropriately implemented
and operated. The benefits for some strategies such as ramp metering
are widely documented in the literature, but documentation of the bene-
fits of others, such as ramp closure and ramp terminal treatments, are
much scarcer. The apparent lack of literature that report the benefits of
certain ramp management strategies may be in part related to the fre-
guency in which ramp management strategies are implemented. Full
ramp closure, for example, has not been implemented nearly to the ex-
tent ramp metering has and, therefore, the logical conclusion can be
drawn that less research pertaining to ramp closure will be available.
Ramp terminal treatments, on the other hand, are comprised of ac-
cepted, low-cost traffic engineering practices that are rarely evaluated
exclusively in ramp terminal areas. Despite the lack of research, the ex-
isting literature offers a sufficient amount of evidence to determine the
impact of strategies and their effectiveness in reducing congestion, im-
proving safety, and addressing other transportation problems.
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Safety

Although different in their approach, ramp management strategies can
improve safety not only on the ramps in which they are deployed, but
also on the freeway and adjacent arterials. Freeway congestion that
forms at or immediately upstream of merge areas is often a result of
large platoons of vehicles entering the freeway from a ramp. These ve-
hicles must compete for gaps in mainline traffic, limiting motorists’ ability
to focus on traffic in front of them. Adding to this problem are geometric
deficiencies that make weaving operations at the ramp-freeway merge
point more complex. Such deficiencies include horizontal and vertical
curves, closely spaced ramps, and inadequate acceleration or decelera-
tion distances. As a result, rear-end, sideswipe, and lane change colli-
sions may occur on the freeway or ramp. Similarly, vehicles waiting to
enter metered ramps may form queues on the arterial, which conse-
guently increases the chance for collisions (especially rear-end colli-
sions).

To a large extent, collisions attributed to merging problems can be re-
duced by breaking up platoons so vehicles are not forced to compete for
the same gaps in mainline traffic. If repeated on a system-wide basis,
the overall operation of the freeway may be stabilized, and crashes that
result from stop-and-go driving behavior may be reduced. For instance,
a 2001 before and after evaluation of ramp meters in Minneapolis found
that the number of peak period crashes on metered freeways and ramps
increased 26 percent when meters were turned off.® This report seems
to verify the findings of a previous study that reported that the average
number of peak period crashes decreased 24 percent as a result of ramp
metering. Table 1-1 provides a summary of reported safety benefits of
other ramp metering programs.

Table 1-1: Summary of Ramp Metering Safety Benefits

Benefit

Location

Portland, OR 43% reduction in peak period collisions.

Minneapolis, MN 24% reduction in peak period collisions.

Seattle, WA 39% reduction in collision rate.

Denver, CO 50% reduction in rear-end and side-swipe col-

lisions.

50% reduction in total collisions and 71% re-
duction in injury collisions.

Detroit, Ml

15% reduction in collision rate.

Long Island, NY

“...ramp
management
strategies can
improve safety
not only on the
ramp in which
they were
deployed, but
also on the
freeway and
adjacent
arterials as
well.”
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Mobility and Productivity

Ramp management may significantly improve conditions on the freeway,
resulting in benefits to mobility and productivity. By managing the rate at
which vehicles are allowed to enter a freeway, practitioners can set limits
based on downstream capacity to maintain a pre-determined operational
objective. Operational characteristics that may be improved, leading to
greater throughput while maintaining freeway operation, include speed,
travel time, and delay. Table 1-2 provides a summary of ramp metering
mobility and productivity benefits.

Table 1-2: Summary of Ramp Metering Mobility
and Productivity Benefits

Location Benefit

Portland, OR A 173% increase in average travel speed.
Minneapolis, MN A 16% increase in average peak hour travel
speed and a 25% increase in peak period

volume.

Seattle, WA A 52% reduction in average travel time and a
74% increase in traffic volume.

Denver, CO A 57% increase in average peak period travel
speed and a 37% decrease in average travel
time.

Detroit, Ml An 8% increase in average travel speed and
a 14% increase in traffic volume.

Long Island, NY A 9% increase in average travel speed.

Environmental Effects

There is a known direct correlation between improved traffic operations
and environmental improvements, as discussed in the previous section.
First, and perhaps most important, are reductions in the amount of emis-
sions released into the environment. As the time spent in stop-and-go
conditions decreases and average vehicle speeds increase nearer to
posted driving speeds, the amount of vehicle pollutants released into the
environment decreases. The evaluation of ramp meters in Minneapolis
identified a net annual saving of 1,160 tons of emissions. An increase in
travel speed also improves fuel efficiency, leading to reduced fuel con-
sumption and cost savings.

Traveler Perception and Satisfaction

Ramp management and improved operations on freeways also have
qualitative benefits. Improved traffic flow, decreased travel times, and
improved safety all work together to ease motorists’ concerns and frus-
trations. These improvements also help improve motorists’ perception of
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regional transportation officials and agencies, making it easier for these
groups to acquire the needed funding to develop, implement, operate,
and maintain transportation improvements. The results of the evaluation
conducted in Minneapolis indicated that motorists generally thought con-
ditions got worse after meters were turned off compared to when they
were operational.

1.1.6 Ramp Management as Part of an Effective
Transportation System

An effective transportation system consists of a coordinated, inter-related
set of strategies, procedures, and activities intended to meet the goals
and objectives articulated in an agency’s vision statements and policies.
At the most basic level, ramp management efforts must support the vi-
sion and mission of the agency that implements them. Ramp manage-
ment should be considered as an element of the overall transportation
management system, not as something that operates in parallel to or
separate from it. Ramp management strategies need to be considered
as ways to meet the goals and objectives articulated in the agency stra-
tegic planning process.

The relationship between ramp management and the freeway manage-
ment program is similar to the relationship that exists between freeway
management and the broader surface transportation program. Ramp
management seeks to satisfy freeway management goals and objectives
in a similar way that freeway management works to satisfy surface
transportation goals and objectives. Ramp management programs must
work with other surface transportation programs and freeway manage-
ment programs, respectively, to ensure that freeways, and in turn the
surface transportation system, are optimally operated. In addition, the in-
tegration of freeway management strategies and programs with other
surface transportation programs is critical for seamless transportation
operations.

Freeway Management

Freeway management is one of several functions that comprise the
overall surface transportation program. Freeway traffic management is
the implementation of policies, strategies and technologies to improve
freeway performance. The over-riding objectives of freeway manage-
ment programs are to minimize congestion (and its side effects), improve
safety, enhance overall mobility, and provide support to other agencies
during emergencies. Freeway management works with other surface
transportation programs, including transit management and arterial man-
agement, to satisfy the overall goals and objectives of the surface trans-
portation program. Freeway traffic management entails:

“...ramp
management
efforts must
support the
vision and
mission of the
agency that
implements
them.”
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“Ramp
management is
one of the many
functions that
fall under the
freeway
management
‘umbrella’...”

P Understanding both the nature and magnitude of a particular conges-
tion and/or safety problem, including current issues (i.e., reactive),
and potential future ones (i.e., proactive).

P Combining various operational strategies, policies, and systems into
a comprehensive program.

P Using technology, detection and verification systems, communication
links, traffic operations centers, motorist information systems, and in-
formation sharing among systems.

P Implementing a high degree of inter-agency coordination and coop-
eration to provide emergency services and to restore accident
scenes to normal operation in the shortest possible time.

P Deploying and implementing highly sensitive and sometimes contro-
versial management strategies, such as ramp meters and high-
occupancy vehicle lanes.

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

The goals and objectives of freeway management are often satisfied
through an agency’s freeway management system, which is comprised
of physically deployed infrastructure elements (e.g., field devices, sub-
systems, and signs), concepts (e.g., policies and procedures), and per-
sonnel. These infrastructure elements, concepts, and personnel work
together to satisfy one or more specific objectives. Obijectives of a free-
way management program may include the following:

P Reduce the impacts and occurrence of recurring congestion on the
freeway system.

P Minimize the duration and effects of non-recurring congestion on the
freeway system.

P Maximize the operational safety and efficiency of the traveling public
while using the freeway system.

P Provide facility users with information necessary to aid them in mak-
ing effective use of the freeway facilities and to reduce their mental
and physical stress.

P Assisting users who have encountered problems (crashes, break-
downs, confusion, etc.) while traveling on the freeway system.

Ramp Management

Similar to the relationship between freeway management and the surface
transportation program is the relationship between ramp management
and the freeway management program. Ramp management is a single
function that falls under the freeway management “umbrella” that is per-
formed on a daily basis to fulfill agency-defined objectives of the freeway
management program. Ramp management elements work with ele-
ments of other freeway management programs to deliver freeway man-
agement system goals and objectives. This relationship can be likened
to puzzle pieces, with ramp management representing just one of these
pieces (see Figure 1-2). The freeway management functions that com-
prise a freeway management program are identified in Figure 1-2, and
their relationship with regard to ramp management is described below.

1-10
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Surface Transportation Program

Information Dissemination

HOV Treatments

Ramp Management

Surveillance and
Incident Detection

Lane Use Control

Incident Management

Freeway Management Programs

Figure 1-2: Freeway Management Programs and Their Relationship with the
Surface Transportation Program
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HOV Treatments — Preferential treatment of HOVs and other vehicle
classes have been successfully used to bypass single-occupant vehicle
(SOV) queues at ramp entrances.

Information Dissemination — Information dissemination techniques
employed by other freeway management functions may be used to in-
form to motorists en-route or pre-trip about the current operational status
of ramp meters. Additionally, motorists may be alerted to planned ramp
closures as well as construction activities on or near the ramp.

Surveillance and Incident Detection — Surveillance and incident detec-
tion systems are used to determine and adjust freeway and ramp opera-
tional conditions. Data from detectors installed on either the ramp or
mainline can be used to set or adjust ramp metering parameters. Closed
circuit television (CCTV) can be used to visually verify that ramp meters
are functioning properly or to observe the effects of ramp metering on
traffic flow.

Incident Management — Incident management procedures and plans
may be integrated with ramp management to improve safety and restore
operations on ramps and the mainline in a more timely fashion. Through
active management of ramp meters and other devices, operators may
monitor freeway operations during emergencies and clear ramp queues
to allow a more timely response to emergencies.

Lane Use Control — Lane use controls may be used to direct motorists
to use certain lanes and to merge out of other lanes. Lane use controls
are usually used either in reversible lane operations or to close lanes be-
cause of road work or incidents. Ramp management strategies can be
used in conjunction with lane use controls to manage the demand, lead-
ing to freeway sections where lane use controls are active.

1.2 Handbook Vision and Development

This handbook was prepared in part to address the need to provide prac-
titioners with a technical reference that offers guidance and recom-
mended practices on managing and controlling traffic on ramps with
freeway facilities. The use or application of the comprehensive guidance
and recommendations provided here will in time serve to enhance the
use and effectiveness of the ramp management and control strategies
presented in this handbook. This handbook also describes in greater
depth the issues and concepts specific to ramp management and control
that were presented in Chapter 7 of the Freeway Management and Op-
erations Handbook. The Freeway Management and Operations Hand-
book was released by the Federal Highway Administration in September
2003, and has since been updated to summarize the guidance presented
in this handbook.

1-12
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1.2.1 Purpose and Objectives

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 responsible for
freeway management and operations. The use or application of these
recommended practices will, in time, serve to enhance the use and effec-
tiveness of various ramp management and control strategies and tech-
nigues. Recommended practices can provide a basis to improve under-
standing of the dynamics of ramp traffic flow and the influence it has on
the operation of the freeway system as a whole. For example, transpor-
tation planning must reflect not only the characteristics of mainline free-
way flow, but also the impact that ramp-based traffic flows 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.

Overall Objectives of this Handbook:

Objective 1: Identify and understand four ramp man-
agement strategies and the specific tech-
nigues for applying each.

Objective 2: Understand how ramp management fits
into an agency'’s traffic management pro-
gram.

Objective 3: Understand the various issues that need to
be considered to develop and select an
appropriate ramp management strategy.

Objective 4: Understand the various issues that need to
be considered to implement selected ramp
management strategies and plans.

Objective 5: Understand the strategies and approaches
that keep selected ramp management
strategies operating effectively over time.

Objective 6: Identify the importance of performance
monitoring, evaluation and reporting, and
the steps in applying these tasks so ramp
management programs are continuously
improved.

Objective 7: Understand the issues and considerations
associated with the design of ramp man-
agement strategies.
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Intended Audience

This handbook was developed with the specific intent of clearly and pre-
cisely presenting information in a way that is both understandable and
useful to all those interested in this topic. However, the content con-
tained in this handbook was prepared taking into account the typical
needs of transportation professionals charged with the responsibility of
implementing, operating, and maintaining ramp management strategies.
Although these individuals comprise this handbook’s primary audience,
consultants, contractors and researchers that have an interest in ramp
management will find this handbook, or parts of it, beneficial.

Primary Audience

This handbook will primarily benefit the wide array of practitioners re-
sponsible for or affected by the implementation of ramp management
strategies and the systems and devices that support them. This group of
practitioners includes: traffic managers and decision makers, engineers,
planners, designers, and operations staff. Also included are representa-
tives of state DOTS, local agencies, Metropolitan Planning Organizations,
and transit agencies who may be involved in the planning, design, moni-
toring, operation, evaluation, and reporting on the performance and influ-
ence of managing traffic at freeway ramps.

Secondary Audience

In addition to the individuals identified in the previous section, consult-
ants, contractors and researchers may also benefit from the discussion
and concepts expressed in this handbook. This group of individuals may
use this handbook as a resource when completing projects and or ad-
dressing concerns on behalf of their clients.

1.2.2 Handbook Development and Organization

The development of this handbook stemmed from the need to deliver
guidance to individuals interested in ramp management. Before this
handbook was developed, there was no single, comprehensive guide-
book dedicated to ramp management and control. Chapter 7 of the
Freeway Management and Operations Handbook discusses the subject,
but not to the level of detail that has been developed here. This hand-
book synthesizes existing literature, builds on what is being done in cur-
rent practice, and utilizes the knowledge of technical experts from around
the country in its review and content.

This handbook was developed with the understanding that chapters will:

P Provide an overview of ramp management, its associated strategies,
organizational and operational considerations in managing ramp traf-
fic, and how to monitor ramp performance and evaluate improve-
ments.

P Enhance the understanding of ramp management strategies and cor-
ridor traffic management, how they relate to one another and how
they affect the operation of the freeway and the transportation sys-
tem as a whole.

P Explain the importance of effective planning and design practices of
ramp improvements for the operation of the transportation system.
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Chapter 1: Introduction

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: the Freeway
Management and Operations Handbook, Incident Management Hand-
book, Special Events Handbook, Communications Handbook, HOV Sys-
tems Manual, Traffic Detector Handbook, and the Traffic Control Sys-
tems Handbook. This Ramp Management and Control Handbook will
add another critical tool to this set.

This handbook consists of 11 Chapters grouped into four sections and
an Introduction (i.e., Chapter 1). Section 1 (Chapters 2-4), titled Getting
Started, presents all the processes and issues an agency should con-
sider and/or complete before ramp management strategies are devel-
oped and implemented. Issues and activities relevant to traffic manag-
ers, which they may or may not be able to control, are discussed. Sec-
tion 2 (Chapters 5-8), titled Decision Making, provides all the information
that a traffic manager needs to develop, implement, operate and main-
tain ramp management strategies. Section 3, titled Visibility (Chapter 9),
provides guidance on how to monitor, evaluate, and report the impacts
associated with the implementation of selected ramp management
strategies. The last section, titled Influences (Chapters 10 and 11), pro-
vides design considerations and case studies that may be used by prac-
titioners seeking assistance in implementing ramp management strate-
gies. A chapter-by-chapter summary for each of the four sections is pro-
vided in Table 1-3 through 1-6, respectively. A breakdown of chapters
contained in each section is shown in Figure 1-3.
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Chapter

2

Table 1-3: Overview of Section 1 - Getting Started

Title

Control Overview

Ramp Management and the

Traffic Management
Program

Preparing for Successful
Operations

Ramp Management and

Description

This chapter provides an
overview of the ramp man-
agement and control issues
and activities that are exam-
ined in this handbook.

This chapter describes how
ramp management fits into
an agency’s overall program
and structure, including the
traffic management pro-
gram, from the perspective
of the individual(s) that will
be implementing and oper-
ating ramp management
strategies (e.g., Traffic
Management Center (TMC)
supervisors and managers).
The focus of this chapter is
on how ramp management
fits in with the broader
agency program, and the
issues and activities that are
necessary to support ramp
management and control
that the Traffic Manager can
influence, but not control.

This chapter continues the
discussion of how ramp
management fits into an
agency'’s traffic manage-
ment program but concen-
trates on the issues and ac-
tivities that occur at the
TMC supervisor level and
below. In other words, the
issues and activities that
can be controlled by the
Traffic Manager, as op-
posed to Chapter 3 which
focuses on the issues and
activities that the TMC su-
pervisor has influence, but
little direct control.
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Table 1-4: Overview of Section 2 - Decision-Making

Chapter Title Description

5 Ramp Management This chapter introduces and

Strategies describes commonly used
strategies that may be im-
plemented to better manage
traffic on and adjacent to
freeway ramps.

Developing and Selecting This chapter builds upon the

Strategies and Plans high-level discussion of
ramp management strate-
gies presented in Chapter 5,
and furthers it by discussing
the various issues that
agencies should take into
consideration when devel-
oping and selecting an ap-
propriate ramp management

strategy.
Implementing Strategies This chapter builds off the
and Plans previous two steps dis-

cussed in depth in Chapters
5 and 6, and furthers this
discussion by addressing
the various issues and ac-
tivities associated with the
implementation of ramp
management strategies and
plans.

Operation and Maintenance | This chapter discusses con-

of Ramp Management siderations to keep the ramp

Strategies management strategies op-
erating effectively.
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Chapter

9

Chapter

10

Table 1-5: Overview of Section 3 - Visibility

Title

Ramp Performance
Monitoring, Evaluation and
Reporting

Description

This chapter describes the
process of monitoring,
evaluating, and reporting
the performance of ramp
operations and the ramp
management strategies se-
lected and implemented in
Chapters 6 and 7, respec-
tively.

Table 1-6: Overview of Section 4 - Influences

Title

Planning and Design
Considerations

Case Studies

Description

This chapter supplements
Chapter 7 by addressing is-
sues and activities that need
to be considered when im-
plementing individual capital
projects that have already
been approved and funded,
and support the overall
ramp management strategy
implemented in Chapter 7.

This chapter provides prac-
tical examples and experi-
ence that illustrates various
aspects of planning, deploy-
ing, and operating ramp me-
tering systems by providing
overviews of the experi-
ences of various agencies
that have implemented
ramp metering and other
ramp management strate-
gies in their cities.
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Chapter 1: Introduction

Getting Started

Chapter 1: Introduction

Chapter 2: Ramp Management and Control Overview

Chapter 3: Ramp Management and the Traffic
Management Program

Chapter 4: Preparing for Successful Operations

Decision Making

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

1
Influences J

Chapter 10: Planning and Design Considerations
Chapter 11: Case Studies
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Figure 1-3: Document Organization by Main Section

1.2.3 How to Use this Document

The use or application of guidance provided in this handbook serves to
enhance the use and effectiveness of ramp management and control
strategies. It is believed that agencies including state DOTS, local agen-
cies, Metropolitan Planning Organizations, and transit agencies will use
the concepts and guidance expressed in this handbook to further de-
velop effective practices to plan, design, operate, monitor, evaluate, and
report on the performance and influence of managing traffic on and near
freeway ramps.

The organization and content of this handbook is intended to meet the
needs of the intended audiences by:
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Meeting challenges.
Showing interdependence between other programs and initiatives.
Identifying gaps in the state-of-the-practice and advancing it forward.

Meeting agency needs.

vVvvVvyyvyy

Identifying issues that cut-across the different transportation man-
agement program areas.

Specifically, the intended use of this document varies by the type of au-
dience that will use it. Three groups fall under the primary intended au-
dience first identified in Section 1.2.2:

P Agency decision-makers.

P TMC or traffic managers.

P First line supervisors and technical staff.

Ways each group can effectively use this handbook are described below.
Agency Decision Makers

At a minimum, agency decision makers should review Chapters 1 and 2
to obtain a high-level view of ramp management, including the strategies
used to address issues and the considerations to think about when im-
plementing strategies. These chapters will give agency decision makers
the most comprehensive understanding of ramp management strategies
and issues, without having to invest the time needed to read the entire
handbook. The remaining chapters of the handbook can be referenced
on an as-needed basis to obtain more detailed information.

TMC or Traffic Managers

It is recommended that TMC or traffic managers read and understand
this entire handbook. Initial focus should be on the first four chapters.
As ramp management projects move into the project development
stages, Chapters 5 through 8 should be reviewed. Chapter 9 is impor-
tant to review in on-going situations; especially as new elements are im-
plemented and new capabilities to collect performance measures are de-
veloped. 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 understand-
ing of how others have implemented ramp management.

First Line Supervisors and Technical Staff

First line supervisors and technical staff have different roles and respon-
sibilities and are therefore likely to benefit differently from the information
and concepts expressed in this handbook. Regardless of their roles and
responsibilities, all first line supervisors and technical staff should review
Chapters 1, 2 and 5 to gain a basic understanding of ramp management
and ramp management strategies. In addition to these three chapters,
operations staff should review Chapters 7 and 8 to understand on-going
implementation, operation and maintenance issues. Traffic analysts and
engineers on the other hand should focus on Chapter 9 to gain under-
standing of the role and methods of performance monitoring. Designers
and design support staff should review Chapter 10 at the beginning of
each capital improvements project that involves ramp management.
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REFERENCES

! Freeway Management and Operations Handbook. Publication FHWA-
OP-04-003. FHWA, U.S. Department of Transportation. September
2003. Available:

http://ops.fhwa.dot.gov/freewaymgmt/freeway _mgmt_handbook/index.ht
m

2 piotrowicz, G. and J. Robinson. Ramp Metering Status in North Amer-
ica; 1995 Update. Publication DOT-T-95-17. FHWA, U.S Department of
Transportation. June 1995. Available:

http://www.odot.state.or.us/its/PDFs/BenefitsofITS/rampmeteringstatus1

995.pdf

® McDermott, J.M., S.J Kolenko, and R.J Wojcik. Chicago Area Ex-
pressway Surveillance and Control: Final Report. lllinois DOT. March
1979.

* Freeway Management Handbook. Publication FHWA-SA-97-064.
FHWA, U.S. Department of Transportation. August 1997. Available:
http://plan2op.fhwa.dot.gov/pdfs/Pdf2/EdI07243.pdf

® ITS Deployment Tracking Website: Year 2000Deployment Tracking
Summary for Chicago, Il; Gary, IN; Lake County, Il. U.S. Department of
Transportation.
http://itsdeployment2.ed.ornl.gov/its2000/MetroResults.asp?MetrolD=14
&CT=T. Accessed April 19, 2005.

6 Taylor, W. T. Maleck, and L. Kostyniuk. An Evaluation of the Detroit
Freeway Operations (SCANDI) Project. Michigan State University. Col-
lege of Engineering. Publication FHWA-MI-RD-88-02. 1998.

"ITS Overview. Michigan Department of Transportation Website.
http://www.michigan.gov/mdot/0,1607,7-151-9621 11041 14581-50156-
-,00.html. Accessed April 19, 2005.

® Twin Cities Ramp Meter Evaluation: Executive Summary. Cambridge
Systematics, Inc. February 2001. Available:
http://www.itsdocs.fhwa.dot.gov/jpodocs/repts TE/@cwO01!.pdf

1-21


http://ops.fhwa.dot.gov/freewaymgmt/freeway_mgmt_handbook/index.htm
http://ops.fhwa.dot.gov/freewaymgmt/freeway_mgmt_handbook/index.htm
http://www.odot.state.or.us/its/PDFs/BenefitsofITS/rampmeteringstatus1995.pdf
http://www.odot.state.or.us/its/PDFs/BenefitsofITS/rampmeteringstatus1995.pdf
http://plan2op.fhwa.dot.gov/pdfs/Pdf2/Edl07243.pdf
http://itsdeployment2.ed.ornl.gov/its2000/MetroResults.asp?MetroID=14&CT=T
http://itsdeployment2.ed.ornl.gov/its2000/MetroResults.asp?MetroID=14&CT=T
http://www.michigan.gov/mdot/0,1607,7-151-9621_11041_14581-50156--,00.html
http://www.michigan.gov/mdot/0,1607,7-151-9621_11041_14581-50156--,00.html
http://ntl.bts.gov/lib/jpodocs/redirect/repts_TE/@cw01!.pdf

	INTRODUCTION        

