QUICKZONE IMPROVES WORK ZONE
IMPACT ON CONGESTION

With the revised federal Work Zone Safety and Mobility Rule now in effect,
this modeling tool can help DOTs comply.

With road repair projects on the rise across the nation,
reducing congestion caused by work zones and improv-
ing mobility is more important than ever. About one-
quarter of nonrecurring motorist delay is attributable to
work zones, which also are cited as second only to poor
traffic flow as a source of traveler dissatisfaction, accord-
ing to research by the Federal
Highway Administration.

Accurately predicting work
zone delays and planning effec-
tive construction phasing and
detour routes can help reduce
driver frustration. Although no
single analysis tool is ideal for
all work zones, the software
program QuickZone is one of
many solutions in a highway
agency’s toolbox.

Since 2002, state and local
transportation agencies have
used the inexpensive program
to estimate costs, traffic delays

backups due to work zones.

Second, the rule requires establishment of agency-
level processes to support policy implementation, includ-
ing procedures for assessing the effects of work zones,
analyzing data, conducting training and reviewing pro-
cesses.

Third, the rule calls for establishing project-level pro-
cedures to assess and manage the
impact of individual projects.

Because of the high rates of re-
tirement and turnover within DOTs
and the increasing use of consul-
tants, formalizing processes and
practices will help ensure a consis-
tent way of doing business across
projects. Formalized processes
also will lead to greater consistency
and uniformity for motorists driving
through work zones.

Recognizing that not all road
projects cause the same level of
impact, the updated rule estab-
lishes a category for “significant”

and backups due to work zones

and to compare the effect of

mitigation strategies. The enhanced QuickZone 2.0 that
debuted in 2005 is beneficial to agencies as they move
to comply with the revised Work Zone Safety & Mobility
Rule, which took effect in October 2007.

Revised work zone rule

The rule has three primary components and goals.
First, it calls for each state and local DOT to implement
an overall policy on work zone safety and mobility to in-
stitutionalize the consideration and management of work
zone effects.
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projects. A significant project is one

that by itself or in combination with
other nearby projects is anticipated to cause sustained
effects that are greater than considered tolerable accord-
ing to state policy and/or engineering judgment.

The need for QuickZone

Designation of significant projects triggers the need
for further procedures for assessing work zone effects,
which is where analysis tools such as QuickZone come
into play. QuickZone can help states and localities meet
this need if they have not yet developed their own
approaches or do not have the resources for the




complexity, time and expense involved in microsimulation
analysis.

The FHWA recommended developing an analytic tool,
such as an easy-to-use software program, that would
estimate and quantify work zone delays and resulting
motorist costs.

Very few state and local highway officials could deter-
mine the true cost of a road construction or improvement
project, according to the FHWA, even after the project
was completed. In the overwhelming majority of cases,
officials calculated only “hard costs,” such as labor and
materials.

But every road project also incurs “soft costs” — the
extra minutes or even hours spent by motorists and their
passengers in negotiating the delays caused by work
zones. This type of motorist delay is significant, but its
cost is rarely calculated.

During the day, road construction workers are becom-
ing a rarer sight. Ever-growing traffic volumes are push-
ing their work into off-peak hours, especially at night.

Meanwhile, motorists mostly operate with only a
vague idea of how long delays will last. Thus, a tool to
quantify delays and estimate user costs would benefit
everyone affected by work zones, including highway of-
ficials, workers and motorists.

During the day, road construction workers are becoming a rarer
sight. Ever-growing traffic volumes are pushing their work into
off-peak hours, especially at night. Photo by AAA Foundation for
Traffic Safety

Sketch planning using QuickZone
QuickZone calculates the traffic delays and average
and maximum queue lengths that could result from lane
restrictions in both urban and suburban work zones. The
software also facilitates trade-off analyses between costs
of construction and delays; evaluates how modifying the
schedule, such as changing the time of day or season for
various construction phases, might affect traffic delays;
and predicts queue and delays associated with mitiga-
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tion strategies to reduce work zone effects.

QuickZone is designed to calculate the difference
between a roadway network’s capacity and the actual
number of vehicles using the network. The excess
volume is expressed as a queue. The software uses
standard queuing theory and volume-capacity ratios to
generate its estimates.

A similar virtue is that the program is deterministic
rather than scholastic. That is, QuickZone runs one direct
calculation rather than a series of calculations, using a
random variable approach and then averaging those out-
puts. Thus, QuickZone produces the same results every
time it is run, with no random variation to the outputs.

Also, deterministic models are quicker to execute as
they do not require the outputs of multiple runs to be
averaged to derive the results. On the other hand,
because drivers are not predictable, using probabilistic
models has virtues that a deterministic model does not.

Several mitigation strategies are built into QuickZone,
including diversion to a detour route; techniques to man-
age demand, such as time shifting and trip cancellations;
mode shifts to transit; and traveler information services
using intelligent transportation systems. The program
also facilitates evaluating construction alternatives such
as full road closures.

Leading up to a QuickZone analysis, the user needs
to gather four critical data components:

M Data on the roadway facility under construction and
adjacent alternative routes in the travel corridor

M Data on the work zone strategy and phasing plan,
including anticipated capacity reductions due to the
work zone

M Data on travel demand, including travel patterns in
the corridor prior to construction

M Data on planned strategies to mitigate congestion
during each construction phase, including estimates
of capacity changes

Using this data, QuickZone compares expected
travel demand with the proposed capacity hour by hour
through the life of a project to estimate delays and
queues on the facility. By performing this hourly
calculation for each phase of a project, the software
takes into account anticipated travel demand throughout
the day as well as seasonal variations (such as summer
vs. winter travel).

The traffic queues at work zones like this are considered
“nonrecurring” congestion, which accounts for about one-quarter
of all congestion. Photo by AAA Foundation for Traffic Safety
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A NEW WORHK ZONE DELAY ESTIMATION TOOL

ACCESSIBLE AND AFFORDABLE

The QuickZone software is a Microsoft Excel-
based application using Visual Basic for Applications.
Any computer with Excel 97 or a later release can
use it. The only other requirement is a Windows-
based operating system with minimal memory and
processing speed.

QuickZone is an open-source application, which
means that users may access the software’s source
code and customize it to suit their specific needs.
QuickZone 2.0 costs approximately $250 but is free
to those who purchased the original program.

ADVANTAGES OF QUICKZONE

A benefit of QuickZone is that states and localities
usually can input data they already have in hand,
such as average annual daily traffic. Minor additions
might be necessary, but nothing like the quantity of
data needed for other more cost-prohibitive micro-
simulation models.

Inputting data for a typical work zone network
should take less than one hour, depending on the
complexity of the project or net-
work. Once the data is entered,
QuickZone can produce results
— in graphic, tabular or spread-
sheet format — in less than one
minute.

The program will display
the amount of delay in vehicle

o8 hours as well as the maximum
QuickZone 2.0 displays the amount of l€ngth of the anticipated queue.
delay in vehicle hours and the length Highway officials, p|anners and
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of the anticipated queue.

QuickZone 2.0 is enhanced with the ability to account for
projects with multiple work zones where different kinds of
work are performed. .

NEW FEATURES

QuickZone 2.0 reflects lessons learned from
applications of the earlier software and incorporates
the following new features:

4 Improved two-way, one-lane operations model-
ing, including flagger operations

4 Improved ability to model more complex projects,

including those with multiple work zones and
different work occurring in each work zone at
various times
4 Enhanced detour modeling, including tracking of
increased travel time on long detour routes
Version 2.0 also includes a wider variety of
performance measures that users can track, graph

and analyze, including length of total mainline queue,

total mainline delay in vehicle hours, total costs per
passenger car delay, total travel time in minutes and
detour delay costs. Users can compare the results to
preconstruction conditions to assess progress.

contractors then can analyze the
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numbers to determine whether
the delay is reasonable and acceptable — or “toler-
able,” in the words of the new work zone rule.

If so, they can proceed as planned. If not, Quick-
Zone offers suggestions for reducing the delay, such
as informing the news media and the public about
the planned work zone so drivers can find alternate
routes, activating variable message signs to inform
motorists of the scheduled dates and times of the
work, or re-timing traffic signals on detour routes so
motorists will not have to stop at multiple red lights.

Highway agency personnel can use the program
to perform analyses at every stage of construction,
from planning and design to construction and
operation. Traffic engineers can evaluate various
work zone alignments to determine the effects as-
sociated with full closure of one or multiple lanes for
varying lengths of time.

During construction, QuickZone can help highway
officials and contractors decide whether day or night-
time work will cause the least overall delay.

Because QuickZone is customizable through an
agreement between the user and vendor on techni-
cal issues, programmers can easily use it for other
purposes. For example, with the necessary data
elements, a highway agency could predict delays in
locations prone to a high number of crashes or plan
alternative emergency evacuation routes.







