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IMPLEMENTATION RECOMMENDATIONS

In light of the findings of this research, and based on the authors’ synthesis of formal
and informal experiences with high-occupancy vehicle (HOV) and high-occupancy
vehicle/toll (HOT) facilities, the following implementation recommendations should be
considered in the design of special-use facilities:

1.

Pricing allows flexibility of roadway usage. Special-use lanes do not have to be
restricted to high-occupancy vehicles at all times. Charging single occupant
vehicles fees that vary with the time of the day in order to use the extra capacity is
a viable way to manage roadway utilization.

Although certain network configurations might not perform effectively when only
available to HOV’s, performance could be improved through pricing.

Experience to date with HOT lanes has shown that they can work. The I-15
congestion pricing project in San Diego, California is a leading example.

Creating HOV or HOT lanes with access granted only at the end points,
essentially express lanes, appears to be the “safest” option, in terms of access
point locations, for reducing the average network trip times. More generally,
limiting the access points provides greater ability to retain the operational
advantages of the restricted-use lanes.

Adding capacity to the freeway does not always reduce the average trip times for
the system. The benefits of adding lanes may be localized and the construction
costs and time costs to the entire system should be carefully considered.

Determining the fee that would establish a balance between user cost and roadway
utilization requires constant monitoring of the congestion levels and adjustments
to the price throughout the day. Project 0-1832 has demonstrated a methodology
in the form of a computer program that can be used for this purpose.

Public reaction to, and public use of HOV and HOT lanes is of primary
importance to the success of the facility. Experience and behavioral studies have
shown that public reaction is considerably more favorable when the special-use
lane designation applies to an entirely new capacity lane (rather than to existing
lanes).

It is recommended that several alternative special-use lane configurations and
operational strategies be carefully evaluated prior to implementation. This
research demonstrated recent dynamic traffic assignment-simulation
methodologies are available for this purpose.



Vi



DISCLAIMERS

The contents of this report reflect the views of the authors, who are responsible for
the facts and the accuracy of the data presented herein. The contents do not necessarily
reflect the official views or policies of the Federal Highway Administration or the Texas
Department of Transportation (TxDOT). This report does not constitute a standard,
specification, or regulation.

There was no invention or discovery conceived or first actually reduced to practice in
the course of or under this contract, including any art, method, process, machine,
manufacture, design or composition of matter, or any new and useful improvement thereof,
or any variety of plant, which is or may be patentable under the patent laws of the United
States of America or any foreign country.

NOT INTENDED FOR CONSTRUCTION, BIDDING,
OR PERMIT PURPOSES

Hani S. Mahmassani, P.E. (Texas No. 57545)
Research Supervisor

ACKNOWLEDGMENTS

The authors acknowledge the support of TxXDOT Program Coordinator Al Kosik. The
authors also acknowledge the support and assistance of Ahmed Abdelghany.

Research performed in cooperation with the Texas Department of Transportation and the
U.S. Department of Transportation, Federal Highway Administration.

vil



viii



TABLE OF CONTENTS

DEFINING SPECIAL-USE LANES: PROJECT SUMMARY REPORT ........cccccociiiinins

REFERENCES ...ttt st

LIST OF FIGURES

Figure 1. Facility Usage by HOVs and SOVs That Have a HOT Facility in
Their Travel Paths .........cooiiiiiiiiiieeeee et

Figure 2. Comparison of Average Speeds for the Northbound Direction
under Medium PrICING........c.eiiiiiiiiiicii ettt e aaeeeaae e

Figure 3. Comparison of Average Speeds for the Northbound Direction under
LOW PLICINE .ottt ettt ettt ettt e et e s aaeesbeeseseenseens

LIST OF TABLES

Table 1.  Summary of Successful Strategies for Various Scenarios ..........ccoceeveveeveeriennenne.

X






DEFINING SPECIAL-USE LANES: PROJECT SUMMARY REPORT

Urban congestion can result in traffic delays and in air pollution. In continuing
attempts to address urban congestion, transportation agencies have found that physical space
for road construction is scarce and that the costs of building more freeways and arterial
streets are high, thus discouraging the use of conventional supply-side strategies to alleviate
traffic congestion problems. Consequently, transportation agencies are considering
operational strategies that will improve the efficiency of existing facilities. Efficiency can be
improved, for example, by increasing the person-throughput of the facility, a task
accomplished by increasing the average vehicle occupancy. Transit use and carpooling, two
methods that can be deployed to increase average vehicle occupancy, can be encouraged
through the provision of special-use lanes. Special-use lanes, for the purposes of this
research, refer to high-occupancy vehicle (HOV) and high-occupancy/toll (HOT) lanes.

Although a variety of high-occupancy vehicle facilities are in operation across the
United States, as of yet there are no standard designs and no operation plans that will
guarantee the success of an HOV lane. Within this context, a synthesis of findings and
experiences from the current HOV facilities would be helpful in considering new HOV
facilities. Various aspects of this concept, including public acceptance, social equity,
operation and design issues, and enforcement need to be considered. Unfortunately, the
relevant information has been scattered.

Thus, the goal of this work was to assimilate the rather disjointed information
regarding existing special-use lanes in the United States. The case studies investigated
focused on such operational issues as access points, hours of operation, enforcement
provisions, safety, vehicle eligibility, and vehicle-occupancy requirements. This assimilation
of information was complemented by carefully designed computer simulation experiments
undertaken in developing guidelines for the operation, design, and effective institutional
arrangements of special-use lanes.

An extensive literature search, conducted to examine current special-use facilities, is
included in this project’s research report (Report 1832-1). In that search, the researchers
found that, although there have been attempts to accumulate information on special-use lanes
deployed around the country, a complete summary is not available. At the same time, the
researchers found that several new technological and operational concepts have emerged in
the past few years that have considerable potential for successful application. The
availability of such material will make decisions relating to special-use lanes easier to present
to the public. Information on traveler behavior and characteristics, the political situation,
land use, and congestion levels should be acquired along with information relating to safety
and construction. A vast amount of the literature appears to be focused on evaluating HOV
facilities — particularly those in Houston, Texas — in a positive manner. Stockton et al.
(1997) concluded that the HOV lanes on the Katy, North, Northwest, Southwest, and East



RLT Freeways in Texas are successful facilities. In terms of HOT facilities, Kazimi,
Supernak, and Koesoemawiria (1998) determined that the I-15 congestion pricing project in
San Diego, California, has been fairly successful. Nonetheless, the results of studies
undertaken from around the country appear to have limitations that hinder their general
applicability.

Realizing the shortcomings of the available literature, the research team conducted
computer simulation experiments to investigate various scenarios. Some of the aspects
identified in the case studies — for example, lane utilization, accessibility, access
restrictions, pricing, demand pattern and mode split — were explored using the dynamic
traffic assignment software DYNASMART. The network used for this experiment was
based on the south-central corridor in the Fort Worth, Texas, area. Both HOV and HOT
lanes were considered with the same lane configurations. For the HOT lanes, tolls were
assumed to be collected electronically, and it was assumed that such collection had no
influence on the freeway travel speeds.

The companion project report (Report 1832-1) contains a detailed description of the
experimental design and analysis of average trip times with regard to demand, carpooling
attractiveness, pricing, lane utilization, access points, and vehicle eligibility. A summary of
the findings is provided below:

1. Demand. The total number of vehicles generated has little effect on the
percentages of SOVs (single-occupant vehicles) and HOVs using the HOT
facility that has the special lanes in their travel paths. As anticipated, the average
travel time increases with total demand.

2. Carpooling Attractiveness. The constant for the shared ride mode utility function
was allowed to take on two values in this experiment. The original value was
—2.169, and the other value was —1.5. The negative values indicate that for all
contributing characteristics of the traveler and the mode, with the exception of
sensitivity to generalized cost, the drive-alone mode is preferred to carpooling.
The —1.5 indicates a greater affinity for the shared ride mode than does the
—2.169. This variation in the utility function allowed for different average trip
times for all of the networks, with the exception of the original network. Neither
value of the constant provides a lower average trip time for all networks.

3. Pricing. The fees charged can have a significant impact on the types of vehicles
using the HOT lanes. The higher the charge, the lower the number of SOV
using the roadway. The additional space on the facility, abandoned by the SOV,
becomes available for HOV usage; therefore, as price increases, SOV usage
should decrease while HOV usage increases. This was found to be the case, as
shown in a representative graph in Figure 1. Pricing can also have an important
impact on the average speeds experienced along a freeway. Figures 2 and 3 show
two examples of the average speeds found on Network 1 in the northbound
direction.
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Figure 3. Comparison of Average Speeds for the Northbound Direction under Low Pricing

As can be seen from Figure 2, except for the initial 15 minutes, either the three
freeway main lanes of Network 1 or the HOT lane operates at speeds higher than
those of four freeway lanes of Network 0. An important observation is that the HOT
lane typically operates at a speed higher than that of the general-purpose lanes of
Network 1; this observation is important because, for special facilities to be
successful, they should offer improved conditions. This situation would be even
more significant if the demand were higher, which would result in greater congestion
and lower speeds on the freeway. Figure 3 demonstrates results similar to those in
Figure 2. Comparing Figures 2 and 3 suggests that the higher pricing leads to a
smoother evolution of average freeway speeds for Network 1.

. Lane Utilization, Access Points, and Vehicle Eligibility. There is no one lane and

access point configuration that will perform the best under all conditions. The
demand structures used here prevented certain types of HOV/HOT facilities from
being successful. There was not enough of a sufficient directional split to allow
contra-flow facilities to be considered. The reversible facilities did not reduce the
average trip times to the extent that other configurations did. Providing direct access
ramps has the benefit of allowing HOT lane users to avoid merging from the freeway
main lanes. These ramps also allow users to bypass the freeway ramps, which may
become congested.



Table 1 summarizes the network and pricing treatments that were successful for the
experimental scenarios. Under low demand, almost any configuration will provide shorter
average trip times. To the system as a whole, smaller numbers of access points tend to be
more beneficial than continuous access. In the low demand case, the provision of additional
roadway capacity always resulted in improved performance in the network consideration.
Such improved performance was not found, however, in cases of higher demand levels.
When the volumes are higher, the traffic must be managed. One way to guide traffic is by
charging a fee to low-occupancy vehicles. To charge this toll, electronic toll collectors will
have to be placed at entrance/exit-ways. The number of points at which the vehicles may
access/exit the facility will determine the number of collectors needed. The access point
configuration could also act a management tool. If the facility is not convenient for certain
trips, people will not use it for that specific purpose.

Careful analysis must be performed for each individual situation where special-use
lanes are considered. The lack of a high directional split prohibits contra-flow and reversible
HOV/HOT facilities from being the optimal use of the roadway. The characteristics of the
roadway users should be obtained to determine sensitivity to cost and inherent utilities
associated with each mode. Overall roadway demand also plays a key role in outlining the
scenario. Once a scenario description has been obtained, Table 1 can provide a useful guide
by which to respond to the issues of access, adding capacity, pricing levels, and to determine
whether the HOV-only facility may be successful.

Table 1. Summary of Successful Strategies for Various Scenarios

Scenario Description Access Points Add Capacity Pricing HOV only
Low demand, higher Any Okay for either HOV Any Yes
ridesharing attractiveness or HOT

Medium demand, higher Endpoints only or Okay for HOV only, Any Yes
ridesharing attractiveness same as freeway not if pricing

High demand, higher Endpoints only No Any Yes
ridesharing attractiveness

Low demand, lower Any Okay for either HOV Any Yes
ridesharing attractiveness or HOT

Medium demand, lower Endpoints only or Okay for either HOV Any Yes
ridesharing attractiveness same as freeway or HOT

High demand, lower Endpoints only No Any Yes
ridesharing attractiveness
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