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CTR Study Seeks To Improve TxDOT's
Traffic Data Acquisition Capabilities

iven that competent roadway management depends on careful

analyses of traffic data, the Texas Department of Transportation

(TxDOT) requires effective traffic data acquisition tools. Too often,
however, the equipment used for such data acquisition is expensive,
unreliable, difficult to install, and not adaptable to TxDOT requirements.
Because recent research indicates that photo-electric sensing technology —
that is, modulated, infrared-frequency, light-beam technology — can
effectively sense the presence of a vehicle (or vehicle component, such as
atire), TxDOT is determining whether equipment based on this technol-
ogy can be adapted to the department’s specific requirements.

Assisting TxDOT in this determination is Research Project 0-2043, Traffic
Data Acquisition with Infrared Sensors. The overall objective of this Center for
Transportation Research study is to develop improved traffic data acqui-
sition capabilities using infrared light-beam sensors and microprocessor
technology for data processing and storage. Specific tasks include:

e developing a portable traffic volume survey system suitable for count-
ing, over specified time periods, vehicles on interchange ramps (traffic
volume);

e developing an infrared light-beam axle sensor device that can be
combined with two inductance loop detectors in a traffic lane to count,
classify (by axle arrangement), and measure the speed of vehicles operating
in the lane; and

e developing a data acquisition system to count, classify (again, by axle
arrangement), and measure the speed of vehicles operating in a traffic lane;
such a system would employ only a pair of surface-level infrared light-beam
sensors and a microprocessor unit.

Expected benefits include more effective, consistent, and timely pro-
cessing of traffic data. Most importantly, the new infrared-sensor-based
traffic data acquisition systems will allow TxDOT to obtain critical traffic
volume data from interchange ramps, where application of currently
available sensing technology is not feasible. The project will also yield
collateral savings in hardware and installation costs.

Thus far, the researchers have tested a system using reflex-type infrared
sensors. They have also conducted experiments to determine the optimum
size of the reflector, and have tested the ability of micro-corner-cube
reflective sheeting to substitute for round retroreflectors.

Once the project is completed, the findings will be immediately imple-
mented within TXDOT and other government agencies. This project started
in December of 1993 and is scheduled to end in December of 1995.

Area 1 — PD: Dean Barrett, TPP
Researcher: Dr. Clyde E. Lee, P.E., CTR
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Project To Develop Real-Time Traffic Monitoring System

ment of Transportation (TxDOT)

has developed comprehensive
traffic control plans to manage con-
gestion-prone urban traffic. The
agency has especially focused on
minimizing the adverse impacts of
traffic incidents, construction pro-
jects, and, to a lesser extent, sporting
events, since studies have shown that
such contingencies contribute most
significantly to urban traffic conges-
tion. These efforts have led to the
implementation, in various locations,
of freeway courtesy patrols, roadside
emergency phones, changeable mes-
sage signs, and advisory radio broad-
casts.

However, to reroute traffic more
effectively (while minimizing delays
to emergency vehicles and motor-
ists), TxDOT also requires real-time,
accurate, and detailed information
that can provide early detection,

I n recent years, the Texas Depart-

exact location, and extent of dam-
age of urban freeway incidents. Re-
search Study 7-2900, Interim Traffic
Monitoring System on US 59 (Eastex)
Freeway Using Alternative Sensor
Technologies, is assisting the de-

On a 10-mile section of US
59 (Eastex Freeway) in
Houston, the study re-
searchers will develop
and install an interim

real-time traffic monitor-
ing system...

partment to provide the traveling
public with such incident informa-
tion.

On a 10-mile section of US 59

(Eastex Freeway) in Houston, the
study researchers will develop and
install an interim real-time traffic
monitoring system using alternative
sensor technologies that will pro-
vide 24-hour traffic information
over a period of 3 years. Once in-
stalled, the system will provide up-
to-date, real-time information on
traffic volume, lane occupancies, and
vehicle speeds at several locations in
each direction. If successful in Hous-
ton — one of the state’s most con-
gested urban areas — the researchers
are confident that the system will
provide effective congestion relief
on other Texas urban freeway net-
works. This project began in June of
1994 and will end in August 1997.

Area 3 — PD: Mark Conway,
P.E., HOU

Researcher: Dr. William R.
McCasland, P.E., TTI



Project 0-1328

Page 3

Toll Road Procedures Subject of TTI Study

t present, Texas has no estab-

lished criteria for assessing

whether a proposed private
toll road project can pay for itself.
Even data from functioning public
and private toll roads, which TxDOT
and the Transportation Commis-
sion could use (in lieu of other guide-
lines) to evaluate the accuracy of
the revenue and cost projections
presented in feasibility studies for
private toll roads, remain insuffi-
cient. At risk is the possibility that
TxDOT will recommend that the
Commission reject asound proposal
or, worse, approve a toll road des-
tined to default on the revenue
bonds issued to finance the project.

Project 0-1328, Feasibility of Pri-
vate Toll Roads: An Evaluation Proce-
dure for TxDOT, is developing
comprehensive and systematic
guidelines for TxDOT’s use in evalu-
ating private toll roads. Releasing
the study results to the public
(through the media and through
printed manuals) will help TxDOT
maintain favorable relations with
thosedirectly and indirectly involved
with (or affected by) the construc-
tion of private toll roads. This en-
hanced relationship will come about
through a widespread understand-
ing, in advance, of what is expected
in feasibility studies and how the
proposal will be evaluated.

Both TxDOT and the Commis-
sion can use the study results to
direct the preparation of more com-
prehensive, systematic, and reliable
feasibility studies for private toll
road projects by their sponsors. In
addition, the Texas Turnpike Au-
thority can use the results regarding
the long-term accuracy of various
toll revenue and cost projection
methods as it prepares feasibility
studies forits public toll road projects.
This projectbegan in September 1989
and ended in August 1994.

Area 1 — PD: Peggy Thurin, P.E.,
PP
Researcher: Thomas Green, TTI

Researchers Assessing Benefits of Paving Mixture

sphalt, even when modified,
A cannot support its own
weight, so people should not
expect it to support the weight of
trucks. Aggregates are the key to
solving rutting problems. Unfortu-
nately, some efforts to stop rutting
by changing aggregate components
have caused other pavement dis-
tresses, compounding the problem.
With these facts in mind, TxDOT’s
Materials and Tests Division devel-
oped a novel asphalt paving mix-
ture called coarse-matrix high-
binder (CMHB) and an associated
mix design procedure. This proce-
dure supplements the Strategic High-
way Research Program (SHRP) mix
design procedures which gave little
consideration to aggregate grada-
tion or quality. The CMHB design
strives for stone-on-stone contact
of the largest stones in the mixture
that gives it a tough stone “skel-
eton” covered by a thick film of
asphalt. TxDOT expects CMHB will
replace dense-graded asphalt mix-
tures for thin surfaces.

The nine field trials of CMHB
mixtures have been very promis-
ing. It is easier to place and com-
pact than conventional mixes
(particularly in thin lifts). It also
provides excellent rut and skid re-

sistance. However, some engineers
worry that CMHB mixtures may be
more permeable than a conventional
dense-graded mixture at similar or
slightly higher air void contents.
More permeable mixes generally age
(oxidize) faster and are usually less
durable. Project 0-1238, Permeabil-
ity of Coarse-Matrix High-Binder Mix-
tures and Its Effects on Performance,
will:

e develop or identify permeabil-
ity test protocols suitable for mea-
suring CMHB and dense-graded
mixtures in the laboratory and in
the field;

e measure the permeability of
CMHB and dense-graded mixtures;

e compare oxidative aging of
CMHB and dense-graded mixtures;

e compare moisture susceptibility
of CMHB and dense-graded mix-
tures;

e monitor field performance of
CMHB field test pavements and
compare performance with control
sections of conventional dense-
graded mixtures; and

* suggest methods to optimize

performance of CMHB mixtures.
The researchers expect the find-
ings to offer a more practical method
for measuring the permeability of
CMHB and other asphalt paving mix-

tures. In addition, the findings
should improve thin overlay per-
formance by reducing rutting, wa-
ter damage, oxidative aging,
cracking (fatigue and thermal), and
skidding accidents. Overall, the re-
search will provide a better un-
derstanding of the engineering
properties of CMHB mixtures, and
will reduce the long-term costs of
highway rehabilitation programs.

Because TxDOT routinely uses
asphalt pavement overlays in main-
tenance and rehabilitation opera-
tions, the findings will have
widespread application. Highway
specifications, paving materials ac-
ceptance criteria, test methods, mix
design procedures, and pavement
construction practices may all
change as a result of these findings.
Finally, the researchers will recom-
mend test protocols and will include
the results of permeability and
creep tests on CMHB and dense-
graded mixtures in the final report.
This study started in September 1993
and will end in August 1995.

Area 2 — PD: Maghsoud
Tahmoressi, P.E., MAT
Researchers: Joe Button, P.E., Drs.
William Crockford, P.E., and
Cindy Estakhri, P.E., TTI
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Use of Recycled Glass in Roadway Construction Analyzed

any Texas communities
collect postconsumer glass
containers as part of their

recycling efforts. Recycling glassinto
new containers, however, poses sev-
eral problems. These problems in-
clude: a limited number of Texas
reprocessing plants, mixed-glass
breakage causing color contamina-
tion, low glass value, and high trans-
portation costs.

The Texas Department of Trans-
portation (TxDOT) views the use of
glass cullet in roadway construction
and maintenance projects as a possi-
bility that needs further study. If
TxDOT develops specifications for
glass cullet usage, Texas city and
county transportation entities could
also take advantage of these specs.

Project 0-1331, Use of Glass Cullet
in Roadway Construction, will identify
sound engineering and environmen-
tal uses of cullet in construction and
maintenance projects and develop
specifications for each sound use.
Specification development is the
main goal of the research.

This project will yield several
products useful to the department,
including:

e assessments of cullet sources
and suppliers in Texas,

» draft specifications for the use
of cullet in construction projects,

* an overview of cullet in trans-
portation projects, and

e procedures for enhancing the
performance of cullet in construc-
tion.

The use of recycled glass as a con-

struction aggregate will benefit the
department by increasing sources of
aggregate and (maybe) by affecting
aggregate costs through increased
competition. There are other advan-
tages: Culletisawaste product; using
itasaconstruction aggregate recycles
waste materials and, therefore, con-
serves naturalresources. Furthermore,
using waste glass will allow the de-
partment to satisfy mandates on re-
cycled materials usage.

The researchers will prepare an
interim report that summarizes the
literature review, provides cullet

Research Assisting

ntelligent vehicle highway sys-
I tems (IVHS) encompass a wide

range of computer, communica-
tion, control, and information tech-
nologies. Used effectively, such
systems can greatly improve the man-
agement and operation of surface
transportation, whether represented
by individual vehicles or by an inte-
grated multimodal system.

Project 0-1439, TxDOT Support of
the Texas A&M IVHS Research Center
of Excellence, will help TxDOT inte-
grate transit into advanced traffic
management systems. Among other
objectives, the researchers will de-
velop real-time, multimodal, traf-
fic-adaptive diamond interchange
control; improve transportation ef-
ficiency in the international border
area through the use of IVHS tech-
nology; improve specialized trans-
portation delivery; integrate rail-

sources and suppliers in Texas, offers
alife-cycle cost-benefit analysis, and
makes recommendations regarding
continuance of theresearch. TxDOT
will either continue or terminate
the project based on the conclu-
sions of this interim report. Study 0-
1331 started in December of 1994
and is scheduled to end in August
of 1995.

Area 2 — PD: Tom Roy, P.E., ABL
Researchers: Phillip Nash, P.E.,
Dr. Priyantha Jayawickrama, and
Richard Tock, P.E., Texas Tech

with Transit/IVHS

road information into advanced
traffic management systems; expe-
dite incident response and man-
agement by improving police
vehicle technologies; and develop
detailed designs for a real-time,
traffic-adaptive, multimodal traf-
fic management system training
facility. ,

When completed, this study will
provide the conceptual guidelines
necessary for integrating transit
into advanced traffic management
systems. This project runs from May
1994 through August 199S.

Area 3 — PD: Gary Trietsch, P.E.,
TRF

Researchers: Drs. Raymond
Krammes, P.E., Dennis
Christiansen, P.E., Tim Lomax,
P.E., Katy Turnbull, and Tom
Urbanik, P.E., TTI
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