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Abstract

Lane closure on two-lane highways due to the presence of work zones negatively impacts
traffic safety and operational efficiency. Additionally, traffic from access points (e.g.,
commercial and residential driveways, or minor side roads) within work zones make operations
more complicated and inefficient. Deploying a driveway assistance device (DAD) system can
enable more efficient traffic control for work zones with access points. While traffic agencies are
becoming interested in DAD deployments, research on such systems is relatively sparse.

This research was the first in-depth operational investigation of the DAD system under
different signal strategies, traffic conditions, and work zone characteristics. This study modeled
DAD-operated work zones for single-lane closure on two-lane highways using microsimulation
software calibrated to field-observed Nebraska work zone data. First, this study modeled and
evaluated different signal control strategies using 192 scenarios and identified the most efficient
strategy for DAD operations using statistical comparisons. Second, this research conducted a
sensitivity analysis on various factors including traffic volumes, truck percentages, work zone
lengths, and numbers of DAD-controlled access points. A total of 3,456 traffic scenarios were
established to assess the effect of the DAD system in terms of delays and queues. Furthermore,
this study has reviewed research related to the signal head designs, placement, and driver
compliance of the DAD system.

This report highlights important findings and discusses the practical implications of the
DAD system in work zones, which may help traffic agencies improve operation and safety.
While the work zone data used from Nebraska represents characteristics typical of the U.S.
Midwest, the research methods and tools used are transferable to study DAD-operated work

zones in other locations across the U.S. without a loss of generality. Future studies should cover
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more data from access points under the DAD system when such experiments are permitted by

the Federal Highway Administration (FHWA).
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Chapter 1 Introduction

1.1 Background

When one lane of a two-lane, two-way roadway is closed as a result of a work zone,
traffic in each direction will take turns utilizing the one open lane. The alternating one-way
traffic will be controlled using various methods including flagger, pilot car, or portable
temporary traffic signal control. However, these control methods are not always feasible for
controlling work zone access points located in the work zone such as residential driveways,
business driveways, or minor side streets. These access points, in many cases, may contribute to
substantial traffic.

Depending on conditions (e.g., work duration, traffic volume, time of day, and project
cost), typical control strategies of the Nebraska Department of Transportation (NDOT), along
with other states’ Departments of Transportation (DOT), include utilizing flagging or a
temporary R-Y-G (i.e., Red, Yellow, Green) signal in the access points of one-lane two-way
work zones. When either of these systems are applied in the access points, they need to be
coordinated with the control method utilized at each end of the work zone. Unfortunately, the use
of these approaches has issues including (1) an inefficient use of personnel conducting flagger
control; (2) an increase in cycle length which increases delay; (3) a lack of clear direction for
driveway vehicles turning onto the single open lane; and (4) multiple access points contributing
to complexities in allocating the best coordination technique between mainline and access points
controls.

These issues arise because there are three traffic flow directions (i.e., two on the main
road and one from the driveway) or more directions (in case of more than one access point

located on both sides of the single open lane) that need to share the conflicting one-lane two-way



work zone. These issues are particularly problematic in the case of a long work zone where it
may not be possible to see the traffic entering the work zone from the opposing direction
(Daniels et al., 2000). In addition, drivers entering the work zone from a driveway may be
confused as to the current direction of traffic on the main roadway and enter the roadway in the
wrong direction. This is particularly true if the main road traffic volume is low. Intuitively,
traveling in the wrong direction would increase the potential of a head-on collision with the main
road traffic.

In recent years, driveway assistance device (DAD) systems have been developed. These
devices aid drivers who are entering the work zone from a driveway located in the work zone.
The goal is to eliminate or mitigate the issues discussed above. Figure 1.1 shows an illustration

of two DAD layouts in a one-lane two-way work zone.

Figure 1.1 A Typical layout of a DAD system with temporary traffic control signals



In Figure 1.1, there are two driveways located in the work zone and each driveway has a
DAD placed across from its entry point and synchronized with the portable traffic signals located
at each end of the work zone. The DAD systems have directional arrows that either show red or
flashing yellow. The flashing yellow arrows indicate the driver may turn into the work zone in
the direction of the yellow arrow if there are no conflicts with oncoming traffic. The red light
indicates that a driver is not allowed to enter the work zone. The DAD system is synchronized
with the mainline traffic control system to achieve work zone operational safety and efficiency.

There are three needs that motivated this research:

1. Develop control strategies for DAD systems for the most efficient operational

outputs:

When a one-lane two-way work zone has multiple access points, it becomes essential
to coordinate DADs with the mainline signal. The use of actuated or fixed-timed
methods with various signal phases in this coordination has not been thoroughly
investigated. Creating different control strategies will help traffic agencies implement
the most effective approaches when using DADs.

2. Evaluate the operational impacts of DAD systems on overall work zone performance:

One-lane two-way work zones, even without access points (i.e., without DAD),
significantly affects operational performance such as delays and queues (Haque,
2022; Washburn et al., 2008; Tufuor et al., 2022). Therefore, traffic, signals, and
work zone characteristics like main road and access point traffic volumes, truck
percentage, work zone length, number of access points (i.e., number of DAD), and
signal control methods (e.g., various DAD signal combinations with main road

signals) are crucial and will profoundly impact operations (Haque, 2022) of DAD-



operated work zones. However, the full scope of these effects has not yet been
examined. This project will evaluate the operational impacts of DAD systems on
overall work zone performance.

3. Develop guidelines for implementing DAD systems based on operation and safety

implications:

At present, DAD systems are not included in the Manual on Uniform Traffic Control
Devices (MUTCD). Consequently, research is ongoing regarding various alternative
signal heads for DADs, drivers’ compliance rates with various DAD configurations,
and the placement of DADs. This project will review the outcomes of this research to
find recommended practices in terms of safety. Furthermore, considering the traffic,
signal, and work zone characteristics, the project will conduct Nebraska work zone
simulated studies to develop best practices for efficient DA