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SPament Conference|-raws arowd-
Minnesota T7 cosponsored the Third Annual Minnesota Pavement Conference in St. Paul on February 25.

Following are some highlights from the event.Over 200 transportation profes-
sionals came together for the

Third Annual Pavement Conference on
February 25. This year's event was
again held at the Earle Brown Center
on the St. Paul campus of the Univer-
sity of Minnesota.

The day began with a keynote talk a
by Kenneth O. Anderson, Professor
Emeritus of the University of Alberta,
Edmonton. Anderson spoke on
Canada's C-SHRP test roads and
low-temperature cracking. His team E
is in the process of finalizing a report -

on this topic for the Transportation
Association of Canada (TAC). The
report is based on testing and field
studies conducted at three test
facilities in Canada over a period of
five to six winters. Each test facility
was constructed of multiple sections
using different binders to evaluate the
level of transverse cracking, initial
crack development, and the correla-
tion between Superpave system
predictions for the various mix-

tures used versus actual results.
The results of the testing indicate

that the SHRP system gives a reason-
ably good indication of the likelihood
of transverse cracking. In regards to the
initial fracture temperature predictions,
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the observed results
show reasonable agreement with the
Superpave system model, with some
exceptions.

Anderson was followed by a
presentation from Professor Mark

Snyder of the University of Minne-
sota on the development of the 2002
Guide for the Design of New and
Rehabilitated Pavements. This
project is being sponsored by
AASHTO for nationwide distribu-
tion.

The objective of the guide is to
present design and analysis proce-
dures based on mechanistic-empirical
(M-E) design principles. Methods for
life cycle cost analysis, reliability,
and traffic analysis also will be
included as well as guidelines for
developing agency-specific proce-
dures/catalogs. All pavement types,
including overlays, will be included
in the guide.

No additional laboratory or field
testing will be done. Development

vement Conference continued on page 4
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Mn/DOT Issues Spec
for Recycled Glass Use

n/DOT has recently issued a
new specification for use of
recycled glass. The spec, 3138,

is part of Technical Memorandum 99-08-
MRR-04. The changes basically involve
the creation of a new class of aggregate
material (namely, Class 7), and addition
of reclaimed glass as a permitted salvage
aggregate material.

For a copy of the memorandum,
contact Helen Blair of Mn/DOT
Engineering Services (651-296-2381) or
visit www.dot.state.mn.us/engserv.

The spec was created as part of the
"Use of Recycled Glass as Aggregate
Base" project directed by Minnesota T2

and supported by the Research Imple-
mentation Committee of the Minnesota
Local Road Research Board (LRRB).

"We expect a number of economic
and environmental benefits from the
effective use of recycled glass," says
Dan Krivit, project consultant.
Following are some project findings.

Use of Glass as Aggregate Is
Proven

More than 15 Minnesota counties

claimed glass as
aggregate. While

many different
applications have been demon-

strated in Minnesota and other states,
the use in a 10 percent blend for road
base is the most common, well proven,
and safe. Counties using glass as a
portion of the aggregate in road base
include Sibley, Hennepin, Ramsey,
Otter Tail, and St. Louis.

Product Quality
Reclaimed glass can help improve
permeability of the final blended
product. In most research studies,
gradation was not negatively affected.
However, in selected circumstances,
blending glass with virgin aggregates
may actually help improve final
gradation. Once applied to the road
bed, only minimal breakage was
detected under normal working loads.
The stiffness of reclaimed glass
generally does not degrade with
repeated loading.

Economic Benefits
Recycling operators may realize

Glass continued on page 3
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MCEA Presents Awards
Scott County was awarded the the work
Minnesota Department of to employ
Transportation's Work Zone Safety display un
Award at the
Minnesota
County Engi-
neers annual
conference in
January.

Brad Larson,
Scott County
engineer,
accepted the
award from Mn/
DOT deputy
commissioner Mike Sheehan (left) receives the 1998
Ed Cohoon on Outstanding County Engineer of the
behalf of the from Wayne Fingalson.
county. This
was the fifth year that Mn/DOT has was name
presented the award, which is received t
intended to recognize county workers Engineer
and supervisors who demonstrate Also, sI
excellence in providing work zone ciation aw
traffic controls during the construc- outgoing
tion season. Denn and

Scott County earned the 1998 Work Aid engin
Zone Safety Award in part because of Center St

zone safety training provided
yees, the use of a radar speed
nit installed in a pickup, and

the development
of an eye protec-
tion policy. Also
considered was
the promotion of
safety in the
Works For US
division newslet-
ter and in
construction
project newslet-
ters mailed to
affected residents.

Year Award In other news
at the meeting,
Mike Sheehan

:d MCEA president and
the 1998 Outstanding County
of the Year Award.
pecial recognition and appre-
wards were presented to
Mn/DOT commissioner James
to Pat Murphy, retiring State

[eer and former chair of the T2

eering Committee. ll

LC2 & A TchniAcal ermrclr

This issue's Q&A covers Mn/
DOT's Technical Certification
Program. Answers are provided
by Arthur Peroutky, technical
certification specialist with Mn/
DOT's Engineering Services.

a
What is the purpose of this program?

A
The purpose of this training program
is to promote consistency by increas-
ing the knowledge and qualifications
of people in all areas of the transporta-
tion industry. Using qualified people
will promote continuity of materials
testing methods and procedures to
increase accuracy of QA/QC test
results, and will improve project
inspection practices to ensure that
Minnesota receives a quality product.

Q
Are cities and counties required to
have certified inspectors for state-aid
projects?

A
Counties and cities are required to have
certified testers who perform Quality
Control/Quality Assurance testing for
the materials used on state-aid projects.
Cities and counties are only required to
have one certified Level II inspector
available to oversee QC/QA testers and
perform inspection duties.

What are the contents of the classes?

A
Level I classes involve sampling/
testing rates, methods and procedures
required by state & federal standard
specifications for the materials used in
a particular type of construction.

Level II classes are more advanced
and involve construction inspection
methods.

Q
How does Mn/DOT determine how
often and where the courses are offered?

,h_ Ar Jn 19 ol , o

A
Mn/DOT training and laboratory
facilities statewide are used as much as
possible to keep tuition costs down.
Therefore, we are required to offer the
vast majority of our training classes
during the winter months when Mn/
DOT facilities are available. Classes are
scheduled by Mn/DOT, Aggregate &
Ready Mix Association, and Lake
Superior College at locations statewide.

To develop or lease private facilities
and trainers and offer training at other
times of the year would require a
substantial increase in tuition fees.

a
Are refresher courses offered?

Not refresher, but "Recertification"
courses are offered every season at
various locations around the state
depending on the course. Recertifica-
tion classes involve training on new/
revised testing procedures, specifica-
tions, and information in each certifica-
tion area. They are also a means to
verify that an inspector's certification is
warranted in this area via an examination.

a
Is on-site training available?

A
Our instructors and hands-on trainers
are already extremely busy during the
winter months and most of them have
other duties during the construction
season. On-site training administered
by this program could be arranged as
part of our winter training schedule at
an approved facility.

a
Is the Aggregate Production course a
prerequisite for all other Mn/DOT
certification courses?

A
No! Aggregate Production is a prerequi-
site course only for the Concrete Plant I,
Bituminous Plant I, and Grading & Base
I courses.

Inspectors do not need to attend the
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The Minnesota Technology Transfer (T) Cen-
ter is part of the Federal Highway
Administration's Local Technical Assistance
Program (LTAP). LTAP is a nationwide effort
designed to foster and improve information
exchange among local practitioners and state
and national transportation agencies.
Minnesota's T2 Center is administered by the
Center for Transportation Studies at the Uni-
versity of Minnesota, and cosponsored by the
Minnesota Local Road Research Board and
the Minnesota Department of Transportation.

Technology Exchange is published quarterly.
Forfreesubscriptions, mailing listchanges, or
extra copies of the Exchange, contact Circu-
lation at the address or phone number shown.

The Exchange welcomes contributions and
suggestions from its readers. Submit articles,
news items, and other comments to Pamela
Snopi, editor, at the address or number be-
low.

Minnesota Technology Transfer (') / LTAP
Center
Center for Transportation Studies
University of Minnesota
200 Transportation and Safety Building
511 Washington Avenue S.E.
Minneapolis, MN 55455
Phone: 612-626-1077
Fax: 612-625-6381
E-mail: snopl001 tc.umn.edu
Web: www.umn.edu/ctsiT2/t2.html

The University of Minnesota is committed to
the policy that all persons shall have equal
access to its programs, facilities, andemploy-
ment without regard to race, color, creed,
religion, national origin, sex, age, marital sta-
tus, disability, public assistance status, vet-
eran status, or sexual orientation. * This
publicaton s available in alternative formats
upon request.

Any product mentioned within should not be
considered a product endorsement. Authors'
opinions/findings do not necessarily reflect the
views of Minnesota T2

.

Aggregate Production course for
prerequisite credit if they were certified
in one of the following areas prior to
October 1, 1996: Bituminous Technol-
ogy IIA, Concrete Plant I, Grading &
Base I.

a
When are the course calendar and
registration information made avail-
able?

A
Course calendars and registration
information are distributed each year
in early October to a broad mailing list
that includes cities and counties. To be
added to the list, fax your request to
the Technical Certification Office,
651-296-3811.

a
I allowed my certification to expire; do
I need to start from the beginning?

A
At this time there are two options for
regaining your certification: (1) retake
and successfully complete the original
certification course(s), or (2) "testing-
out" in a particular certification area.

Prerequisite requirements:
* Must be presently working in the

construction inspection and/or
materials testing areas.

* Must have at least five recent seasons
of experience in the related area.
Steps to follow if you fulfill the

preceding requirements:
* Complete an application verifying that

you meet the minimum qualifications
for "testing-out."

* Successfully complete the current
course examination(s) and (if
required) the hands-on performance
review(s) for each area and level
certification.
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Is there a fee for "testing-out?"

A
Expect to pay the current course fee for
each particular area and level selected
for "testing-out." These costs are to
cover class materials, manuals, perfor-
mance review materials & proctor, and
exam facilities.

I cannot get into a particular certifica-
tion class because they are all full.
Why not just add more classes?

A
We originally scheduled 67 certification
classes and 27 recertification classes this
season. Because enrollment patterns
change during the year we now have 82
certification and 20 recertification
classes scheduled. Certification courses
average three to four days in length and
recertification courses are usually a full
day. We are required to offer the vast
majority of our training classes during
December through March. Mn/DOT
training personnel and training/labora-
tory facilities are already used to their
maximum. To develop or lease more
facilities and trainers would require a
substantial increase in tuition fees.

I'm a registered engineer; do I need to
be certified?

A
"Registered professional engineers
representing the local agency on
federal-aid or state-aid funded projects
are not required to be certified even if
they perform work normally covered by
certification. It is part of the engineer's

continued on next page
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Local Road Research Board
Conducts Focus Group
Meetings Around StateOver the past year the LRRB held several focus

group meetings around the state to solicit input
from cities and counties on particular problems or

needs they may have with their roadway systems. This informa-
tion is being obtained for the board in order to identify areas of
need specific to local government. Issues raised at these
meetings will help direct the LRRB to provide informational
and educational materials, training, or research.

To obtain input in advance, each agency's engineer was sent
a problem statement form. At the meetings, each research/
implementation problem statement was discussed and then the
local agency representatives rated the relative importance/
benefit of each idea to the larger community. The meetings also
were a means of encouraging peer exchange and on-site
problem solving. Staff from Mn/DOT's Office of Research
Services (ORS) facilitated these meetings.

Wei Zhang of ORS summarized the discussion and ranking
results in a formal presentation before the LRRB at the board's
February 24, 1999, meeting. Several important areas of
discussion included:
* Recycled asphalt pavement (RAP) applications and specifications
* Public education on rights-of-way issues
* Evaluation of geotextiles/geogrids to reduce reflective cracking in

bituminous overlays
* Use of groundpenetration radar to determne subgrade geological profile
* Damage to local roads from heavy vehicles; development of data
* Analysis and comparison of alternative storm water treatment

devices, i.e., stormceptor in relation to NURP ponds; analysis of
ditches as "dry" holding ponds versus "wet" holding ponds

* Methods to reduce traffic speeds in high pedestrian crossing areas
* Development of policies related to the placement of rumble strips

as advance warning devices
* Duration of spring thaw load restrictions on gravel roads

Based on the information presented, the board made
additions to their research goals for the upcoming year. The
goals, along with completed problem statements, are
furnished to MnDOT and academic researchers.a

-Maria Hagen

LRRB Announces New Products
by Micky Ruiz, Mn/DOT ORSFollowing are new products from the'LRRB's Research Implementation Committee (RIC) that

will be available the end of April. When these projects are completed, a copy will be sent to
each Minnesota county engineer and each Minnesota city engineer with a population over 5,000.

Others may request copies through Mn/DOT's Office of Research Services (ORS) at 651-282-2274.

- Reports
1999-01: Review of Effective Traffic Calming

Applications and Implementation. This docu-
ment will assist engineers with evaluation,
implementation, and application processes related
to traffic calming. The report provides a "toolbox"
containing the purpose, cost, pros and cons, and
effectiveness of various applications, as well as
specific examples of projects in Minnesota.

Report 1999-06: Overview of the Quality and
Quantity of Roadway Runoff and Current
Status of Phase II Storm Water Rules. This
report is a summary of the current storm water
rules and proposed rules as they may affect the
construction and operation of the streets and
highways of Minnesota cities and counties.
Included are the Federal Phase II Storm Water
Rules, the Minnesota Pollution Control Agency's
response to the proposed rules, and the process of
obtaining industrial and municipal storm water
permits and construction storm water permits.

Research Implementation Series (RIS)
The Research Implementation Series (RIS) are
developed on an as-needed basis to review and
evaluate techniques or technologies on selected
topics for local government agencies. Each RIS
includes a brief summary of the topic, an overview
of the information collected on the topic, and a
bibliography of related technical publications.

RIS #22: Shredded Tires as Lightweight Fill
in Road Construction presents the concept of
using shredded tires as a lightweight fill material
following recommendations of LRRB Report No.
92 06 Lightweight Fill Manter l for -Road

n Construction. RIS #22 includes methods

currently in use throughout the United States,
major application problems and solutions, current
practices in Minnesota, and the environmental
implications and restrictions now in place within
the state of Minnesota.

RIS #23: Guidelines for Development of a
Guardrail Maintenance and Repair Action
Plan was developed through consultation with
engineering professionals and other public
officials representing the interests of cities,
counties, and the state of Minnesota. RIS #23 is
based in part on a review and survey of practices
both within Minnesota and in other states. This
document provides a framework for government
agencies to develop policies, procedures, and
plans for guardrail maintenance and repair.

RIS #24: Access Management Synthesis of
Research reviews the most recent information
available on the topic of access management.

LRRB Fact Sheet
LRRB Fact Sheet on Cold Inplace Recycling

(CIR) is a brief summary that defines CIR, lists
recent research reports and papers, describes
some of the drawbacks to using CIR, and
discusses special provisions.

Videotape
The LRRB, with assistance from Mn/DOT, has

produced a new video, Pothole Repair: Proven
Practices. Produced by Braun Intertec, the video
offers up-to-date information on the best methods
for handling potholes. IN

[Ed. note: the previous issue of the Exchange
. . . . _ , -. , a t . .i , o

professional responsibility to perform work
only in areas where qualified. Registered
engineers are encouraged to attend certifica-
tion training when they conclude that
additional training is needed." [Source: Mn/
DOT State Aid Technical Memorandum No.
97-SA-04]

If you work for a local agency or consult-
ant agency doing engineering work for a
county or city, you do not need to be
certified unless it is part of the project's
"Special Provisions" or specifications.

If you work for Mn/DOT or are working
on a Mn/DOT project and are performing
materials testing or bituminous/concrete mix
designs, you must be certified in that area.

Q
Where do I call to see if there are any
openings in a particular course?

A
Aggregate & Ready Mix Association of
Minnesota (ARM), 612-333-6882:
* Aggregate Production I
* Concrete Field I & II, Concrete Plant I & II
* Concrete Field and Plant Recertification

Lake Superior College, 218-733-5914:
* Grading & Base I & II
* Bridge Construction II, Bridge Safety I
* Signal & Lighting II
* Grading & Base Recertification
* Signal & Lighting Recertification

Mn/DOT, 651-296-3124 or 651-297-7861:
* Bituminous Street I & II, Bituminous

Plant I & II, Bituminous Street & Plant
Recertification,

* Bridge Safety II l
[For more information contact Peroutky at
651-297-2721;fax 651-296-3811.]

Recycled Glass
from page 1

economic savings due to reduced
handling, transport, and disposal
costs. Reclaimed glass can be
competitive in price when
compared with that of conven-
tional aggregates. Sibley County
demonstrated that, under the right
conditions, crushing and blending
virgin aggregate with 10 percent
reclaimed glass may help upgrade

a substandard gravel pit so that the
final product can then meet existing
Mn/DOT Class 5 specifications. This
helps conserve virgin aggregates.

Environmentally Sound
Use of reclaimed glass according to
the new Mn/DOT specification has
been determined to be environmen-
tally safe. Environmental impacts are

negligible if proper product quality
control and storage procedures are
implemented.

Watch Your Mailbox
The new spec will be part of a "how
to" information kit. Stay tuned to the
Exchange for more about this kit's
availability. gN
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Alternative Fuel Vehicle
Mandates Possible for Metro-
Area Cities & CountiesOn March 14, 1996, the United States

Department of Energy enacted the final
rules on the Alternative Fuel Transportation

Program. This rulemaking process was mandated
under the Energy Policy Act of 1992. As a result of
this legislation and associated rulemaking, state
agencies are required to purchase set percentages of
alternative fuel vehicles. These rules do not affect
cities and counties; however, a similar mandate,
applicable to cities and counties, is possible for the
year 2001. Alternative fuels include:
* Fuel mixtures of at least 85 percent (by volume)

methanol, denatured ethanol, and other alcohols
* Natural gas
* Liquefied petroleum gas (LPG or propane)
* Hydrogen
* Coal-derived liquid fuels
* Fuel derived from biological materials (including

neat biodiesel)
* Electricity

The rules require that a certain percentage of light-
duty vehicles purchased each year have the capacity
for burning alternative fuels. These percentages
increased from 10 percent for 1997, 15 percent for
year 1998, 25 percent for year 1999, to 50 percent for
year 2000, and 75 percent for model year 2001 and
after. These percentages and mandates apply to light-
duty vehicle acquisitions only (up to 8,500 GVW
rating). For example, if in the year 2000 a fleet
acquires a total of 10 light-duty vehicles, the mandate
calls for five of those to be alternative fuel type
vehicles.

The Department of Energy's definition of "fleet" is
very crucial to how these mandates were applied to
state governments. "Fleet means a group of 20 or
more light-duty motor vehicles, excluding certain
categories of vehicles...used primarily in a metro-
politan statistical area...with a 1980 population of
more than 250,000...that are centrally fueled or
capable of being centrally fueled..."

There are only two metropolitan statistical areas

(MSAs) in Minnesota with populations over
250,000--Duluth MSA and Minneapolis-St. Paul
MSA. Thus, any fleets outside of these areas are not
affected. The Minneapolis-St. Paul MSA is defined by
the boundaries of 11 metro counties (Anoka, Carver,
Chisago, Dakota, Hennepin, Isanti, Ramsey, Scott,
Sherburne, Washington, and Wright). The Duluth
MSA is defined by the boundary of St. Louis County.

As stated in the definition of "fleet" above, certain dc d is hotmead sebackeenund
light-duty vehicles are excluded from considerationy no tral
in this rule. The vehicles excluded are:ptyetothteL
* Emergency vehicles have rehabitated excessof p sutilizing roadserre the oil mixture was
* Law enforcement vehicles
* Vehicles that when not in use are normally parked att in-place expeenceitht

a personal residence of the individual who usuallylan(Candt
operates it, rather than at a business location.tobeavel
Again, cities and counties are not under any

mandates regarding alternative fuel vehicles at this .ty n l
time. If Congress includes cities and counties in these
laws, the Department of Energy will likely promul-
gate similar, but not identical, mandates to those used Near and Deer injuries," said WisDOT Secretary Charles H.
for state agencies. More information will be for- According to the Wisconsin DOT (WisDOT), the highest Thompson. October-November includes deer

incidence of motor vehicle-deer crashes (38 percent) breeding or rut season, and the state's hunting
warded as it is received. ® occur in October-November and the second highest (16 season causes deer to move around more. The

[For more information, please contact Mike percent) occur in May or June, which are non-deicing May-June time frame is when yearlings also tend to
Roelofs at the Minnesota Department of Public periods of the year. This disproves the theory of groups separate from the family unit and when roadsides
Service at 651-297-2545, or John Howard, Mn/DOT blaming salt for luring deer to the roadside, according to become attractive feeding areas due to the
equipment engineer at 612-725-2354.] the Salt Institute Report. availability of greener, lusher grasses. 5

-Maria Hagen "In 1997, Wisconsin recorded a total of 19,167 vehicle- [Reprinted with permission from Roads & Bridges,
deer crashes resulting in seven fatalities and 735 Jan. 1999.]

Ap. Jne199 oL7,No 2 -



SE C H N 0 L 0 G* X C H A

Ultra-Thin Whitetopping (UTW): The State-of-the-Practice
for Thin Concrete Overlays of Asphalt

ltra-thin whitetopping (UTW) is a relatively
new technique for resurfacing deteriorated
asphalt pavements. The process involves

placing a very thin layer of concrete, 50 to 100 mm
thick, over the old asphalt pavements to form
bonded, composite pavements. By bonding the UTW
to the existing asphalt surface, the UTW forms a
composite pavement section with the underlying
asphalt, which reduces the stresses in the concrete
layer. The reduction in thickness is justified because
the concrete overlay bonds with the existing asphalt
pavement to form a thicker, composite section. This
composite pavement section delivers the longer life
and durable performance characteristics of concrete
pavement, yet is cost competitive with an asphalt
overlay.

Conventional concrete overlays of asphalt
pavements (whitetopping) are a well-estab-
lished rehabilitation technique. Typically,
conventional whitetopping has been
used in heavy truck corridors to
combat asphalt rutting. These paven
concrete overlays generally have a pavers,
minimum thickness of 125 mm and
are designed assuming no bonding
occurs between the existing asphalt and
concrete overlay.

Ultra-thin whitetopping differs from conven-
tional whitetopping because specific steps are taken
to bond the overlay to the underlying asphalt, and
short joint spacings are used. The practice of UTW
has been developed specifically for low-volume
pavement applications such as city and county roads
andintuersecions. general aviationt
runways, and parking areas. In fact, UTW is a
candidate rehabilitation technique for any area where
rutting, washboarding, and shoving of the asphalt is a
problem. UTW has been shown to withstand the
loadings expected on low-volume roads while
providing a durable, wearing surface.

Three basic factors are required for UTW overlays
to perform properly:
* Achieve a bond between the existing asphalt

pavement and the UTW.
* Provide short joint spacing.
* Have an appropriately thick existing asphalt layer.

Figure 1: Effects of Joint Spacing

Asphalt Bond
Bonding allows the concrete and asphalt layers to
perform as a composite section. This causes the two
layers to act monolithically and share the load. With
bonding, the neutral axis in the concrete shifts from
the middle of the concrete down toward the bottom
of the concrete. This shifting lowers the stresses at
the bottom of the concrete and brings the stresses
into a range that the thin concrete can withstand.

The composite section has opposing effects on the
corner stress. There is a decrease in the concrete
stresses because the whole pavement section is
thicker. However, if the neutral axis shifts low
enough in the concrete, the critical load location may
move from the edge to the corner depending on the
materials and layer characteristics. Essentially, the
corner stresses decrease because the bonding action

creates a thicker section, but increase because the
neutral axis shifts down and away from the top surface.

Joint Spacing
To combat this effect, close joint spacing is critical. All
pavement types must absorb the energy of the applied
load by either bending or deflecting. Traditional
concrete pavements are designed to absorb energy by
bending and thus are made thick enough to resist
stresses induced by bending. With UTW, short joint
spacings are used so that energy is absorbed by
deflection instead of bending. The short joint spacing
also minimizes stresses due to curling and warping by
decreasing the amount of slab that can curl or warp.

For the UTW overlays, the short joint spacing in

effect forms a mini-paver block system, which
transfers loads to the flexible pavement through
deflection rather than bending (see Figure 1). Typical

'-_-'_h .. . f .. . ll_ . . . . . . _ 1 _ _ T m Z

projects are somewhere between 0.6 and 1.5 m. It is
recommended that the maximum joint spacing for
UTW be between 12-15 times the slab thickness in
each direction. For example, for a 75-mm UTW
project, joints should be cut into the concrete at 0.9 to
1.125 m squares.

Asphalt Thickness
When performing a UTW project, there must be
enough asphalt to protect the concrete (minimize
stresses), and enough concrete must be placed to
protect the asphalt (minimize strains). The thicker

asphalt pavement section improves the load-carrying
capacity of the system because it creates a thicker final
UTW pavement structure and carries more of the load.
This shifts the neutral axis down in the concrete, which
decreases the concrete stresses.

Construction
The construction of a UTW consists of four fundamen-
tal steps:
* Prepare surface by milling and cleaning, or blasting

with water or abrasive material.
* Place, finish, and cure concrete overlay using

conventional techniques and materials.
* Cut saw joints early at prescribed spacings.

A clean surface is required for proper bond. Milling
the surface followed by cleaning improves bond
because it opens the pore surface of the asphalt
pavement. The milling creates a rough surface that
"grabs" the concrete and creates the mechanical bond

between the two layers. Once a surface is cleaned it
is extremely important to keep it clean until paving
commences.

Paving a UTW is no different from paving any
other concrete pavement. Conventional slip-form
and fixed-form pavers, as well as hand-held
equipment-such as vibrating screeds-have all
been used successfully without major modifications.
The only real change is that the concrete layer is
thinner than normal. Normal finishing and texturing
procedures are applied to the surface.

Proper curing is critical to avoid shrinkage
cracking and debonding between the asphalt and
pavement. Curing compound should be applied at
twice the normal rate. Because the overlay is a thin
concrete slab, it has high surface area to volume
ratio and can lose water rapidly due to evaporation.

Care must also be used during application to
avoid spraying curing compound on a

prepared surface that would decrease
bonding.

dJoint sawing should be accom-

such as plished with lightweight saws as
early as possible to control

cracking. Saw depth should be
approximately one-fourth to one-third

of the total depth of the overlay. Typi-
cally, the joints are not sealed. Test studies

have shown that UTW pavements perform well
without sealants because the compactness of the
slabs minimizes joint movement.

The concrete mix selected for a particular project
is matched to the traffic conditions and opened-for-
traffie-requirements.-Synthetic fibers are-often
added to increase the post-crack integrity of the
panels.

Case Studies
The first UTW experimental project in the United
States was constructed in 1991 on an access road
serving a landfill disposal facility near Louisville,
Ky. The road served 400 to 600 trucks per day, five
days per week. This location was chosen because it
was viewed as an accelerated test location since this
amount of truck traffic is 20 to 100 times greater
than the number experienced by most low-volume
roads and parking areas. Field, laboratory, and
theoretical study results of the test site indicated that
bond developed between the underlying asphalt and
the new overlay. The results confirmed that UTW of
50 to 100 mm in depth could carry traffic loadings
typical on many low-volume roads. The predomi-
nant pavement distress that occurred in the experi-
mental project was corner cracking.

The first UTW project in Minnesota was per-
formed in 1995 on the intersection of U.S. Highway
169 and Webster Street in North Mankato. In 1997,
Mn/DOT committed to further research by con-
structing six UTW sections at the Mn/ROAD test
facility. The sections were installed on 1,300 feet of
westbound 1-94 in the transition zone between 10-
year design pavements and 5-year design pave-
ments. Mn/DOT staff ascertained that this location
was ideal for the study of UTW due to the heavy
traffic conditions experienced in this area.

Each test section was instrumented with
various test equipment to monitor stresses and
strains at various depths. The overlay depths of
the six sections ranged from 3 to 6 inches. Joints
were sawed at a 1-inch depth in panels that
ranged from 4-foot by 4-foot to 5-foot by 6-foot
to 10-foot by 12-foot depending on the concrete
thickness of each test section. One of the sections
was doweled. Five sections had polypropylene
fibers incorporated in the mix. The other section
had polyolefin fibers in its mix.

Static strain, temperature, and moisture sensor
measurements were obtained at 15-minute
intervals beginning in November 1997. Dynamic

Whitetopping continued on next page
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Short joint spacing allows the slabs to deflect instead of bend,
This helps reduce slab stresses to reasonable values.
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CTAP Asks: Are You an Expert?

Expert n. 1. A person with a high
degree of skill in or knowledge
of a certain subject.

Are you an expert on all of the
following topics?
* Asphalt Pavement Maintenance
* Dust Control
* Culvert Installation
* Snow and Ice Application Rates I

Sander Calibration
* Snow and Ice Pre-Wetting and Anti-

Icing Technologies
* Gavel Road Maintenance
* Roadside Vegetation

Neither am I. Yet the classes listed
above are all available through the
Circuit Training and Assistance
Program (CTAP). If your agency hosts
a CTAP class and if you expect me to
stand up in front of the room and
lecture you on what I know, the class is
going to be very short and boring. You
won't like it and I'm out of a job.

CTAP classes are different from
most classes in that I rely heavily on
the experience and expertise of those in
attendance. Don't get me wrong; I
present plenty of good information in a
fun and interesting way, but I'm
usually sharing information on what
other agencies are doing.

The newest CTAP class is Culvert

R BUltra-plusTM , a new product
distributed by Roadbind America,

Inc., reportedly stabilizes unpaved
road surfaces of all kinds, including
shell, coquina, limestone, clay, sand,
marl, and gravel. RBUltra-plus is
made of lignosulphonates, or tree glue,
a co-product of the papermaking
process and other proprietary agricul-
tural additives that promote flexibility.
Used previously as a binder for horse
and cattle feed, the road "glue"
contains no toxins, a contrast to
commonly used chloride salts and
asphaltic emulsions, which are toxic.

The product is approved for use by
the U.S. Forest Service in national
parks and has been used for unpaved
roads in numerous Florida counties.
RBUltra-plus reduces dust and helps
motorists to drive with less hazard on
wet unpaved surfaces. According to a
newspaper article published in the Sun
Herald, Arcadia, Fla., it also reduces the
need to grade roads, thereby reducing
the cost for maintenance as well.

RBUltra-plus reportedly:
* Increases the load-bearing strength

for all roads, all soils.
* Allows for immediate use of the

road after application.
* Prevents washouts and increases

traction and skid-resistant properties.
RBUltra-plus must be applied to

well-graded, well-compacted surfaces
with proper crown that have been
adequately drained and prewetted.
Applying it requires that a motor
grader rip up existing road material,
after which the product mixed with
water is applied to the road. The
grader then returns to mix the
RBUltra-plus with the existing road
material. The last step is the use of
rollers to smooth the surface.
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Installation. In this course we cover the
pros and cons of spiral seam and riveted
corrugated metal culverts. We talk
about the relationship between soil type
and culvert life. We discuss metal pipe
coatings, plastic pipe, and installation
techniques. If we have time, I'll throw
in the rudiments of shooting grade and
setting hubs with a tripod or eye levels.

Before I go I have one request. I need
to know what you are doing well. One
of the missions of CTAP is technology
transfer. There are so many agencies
that have discovered easier and better
ways of performing road maintenance.
Let CTAP be the vehicle for sharing
that information. In the last year I've
made dozens of visits to maintenance
facilities either to conduct a training
session or to quiz an agency on new
procedures and equipment that they are
using. It is their contributions that have
helped make the CTAP program so
successful.

Please drop me a line at 218-723-
4960 ext. 3541 or e-mail me at
tom.broadbent@dot.state.mn.us with
your achievements. Why reinvent the
wheel? Help others by letting them
know what you do well. Also, please
contact me at the same number if you
wish to schedule a class at your facility
on one of the above-listed topics. U

-Tom Broadbent

Whitetopping
from page 5

strain data were collected in conjunc-
tion with falling weight deflectometer
testing at various locations on the
panels. Dynamic strains induced by
the Mn/ROAD five-axle semi were
also measured.

The results of the UTW panels to
date have been good. In Mankato,
failures occurred in the pavement but,
upon further investigation, it was
determined that most of these failures
were a result of delamination between
the asphalt lifts.

At Mn/ROAD, the results have
been dependent on the section
thickness. To date, all six test sec-
tions are performing well. The only
panels with cracks in them are the 3-
inch- and 4-inch-thick panels. These
cracks are of low severity and most
are reflective from the underlying
asphalt. Almost all tensile stresses are
below 180 psi (only 20 percent of
ultimate). Measured strains are low.
In the 3-inch- and 4-inch-thick
sections, the stresses are highly
dependent on the asphalt stiffness,
but overall they maintained their
bond better than the 6-inch-thick
pavements. More testing will be

needed before it can be determined
whether the thinner sections perform
better over a longer time period.

The performance of UTW over-
lays nationwide has been very
encouraging. In a survey of 10
national projects conducted approxi-
mately three years after completion,
the Pavement Condition Index (PCI)
showed that 9 of the 10 had PCI
ratings of 89 or above (Excellent).
Five of the 10 projects had PCI
numbers of 95 or better. It is
expected that these projects, with no
unexpected change in traffic load-
ings, will serve 8 to 12 years before
the PCI drops below 55 (Good).
These experimental results suggest
that UTW overlays will provide long-
lasting, durable surfaces for low-
volume pavement applications. aN

-- Maria Hagen
[For further information on ultra-

thin whitetopping, please contact
Julie Vandenbossche, Mn/DOT, 651-
779-5565. Portions of this article
adapted from a paper prepared for the
1998 Transportation Research Board
Annual Meeting by James W. Mack,
RE., Lon D. Hawbaker P.E., and
Lawrence W Cole, P.E. of the Ameri-
can Concrete Paving Association.]

While not a replacement for
paving, RBUltra-plus reportedly costs
about one-tenth the cost of paving a
road surface and dramatically reduces
the maintenance of unpaved roads. It
is currently an objective evaluation
applicant to the Civil Engineering
Research Foundation's (CERF)
Environmental Technology Evalua-
tion Center (EvTEC).

The product is being tested in
several local agencies in Florida this
summer. "We plan to do a newsletter
article when the results are in," says
Janet Degner of Florida's T2 Center.
(The Exchange will share the findings
with you.) In all, Roadbind is
working with 20 states to test the
product. A

[For further information, please
contact Joseph S. Kroll of Roadbind
America at 888-488-4273.

Reprinted from Emerging
Technology, vol. 5, no. 3, a publica-
tion of CERE affiliated with the
American Society of Civil Engineers.]

New Product Glues Down Dust on
Unpaved RoadS
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Items Available in T2 Library

New Reports
Life Cycle Cost Analysis for Pavements. Mn/DOT
Report No. MN/RC-P98-5.

This report describes a computer program that
performs a cost analysis of road surfacing materials,
taking into account construction costs, detour costs,
maintenance costs, and costs borne by the public.
This program can be used to calculate the costs of
alternative road surfacing materials over the lifetime
of a road.

An Evaluation of Aggregate and Chip Seal
Surfaces at Mn/ROAD. Mn/DOT Report No. MN/
RC-1998-24.

This study reports the performance of four sections
of the Mn/ROAD test facility that are paved with an
aggregate structure, two of which are surfaced with a
double chip seal. It contains conclusions about the
performance of each of these sections.

FHWA Study Tour for European Traffic
Monitoring Programs and Technologies. Federal
Highway Administration Report # FHWA-PL-97-
032.

This report describes a Federal Highway Adminis-
tration-sponsored tour to learn how European
countries perform traffic monitoring. Specific areas
of interest on the tour were types of data collected,
methods of data collection, organizational arrange-
ments for data collection, equipment used, and data
validation efforts.

New Videos
Improving American Roads Through Interna-

tional Technology. Federal Highway Administration,
12 minutes.

This video illustrates some of the technologies that
have been discovered through the FHWA's Interna-
tional Technology Scanning Program and subse-
quently implemented in the United States.

Training the Trainer: Turning Field Experts
Into Experts in the Classroom. North Carolina
LTAP Center, 32 minutes.

This is a tape of Dr. Gene Harding, University of
Nebraska, discussing the essential components of
successful training such as making training fun,

communicating with the audience, delivery methods,
and training mistakes.

Building the Notched Wedge Joint. National
Asphalt Paving Association, 8 minutes.

This video explores the reasons for the superior
performance of the notched wedge joint and demon-
strates its advantages to the paving crew during the
construction process.

Extra Publications
Concrete Pavement Rehabilitation--Guide for

Load Transfer Restoration. Federal Highway
Administration Report # FHWA-SA-97-103. (3
copies) There is one extra copy of the accompany-
ing videotape, Fit to Be Tied: Retrofitting PCC
Pavement with Dowel Bars; Dowel Bar Insertion
for Load Transfer at Mid Panel Crack; Retrofitted
Load Transfer Devices.

Load transfer restoration at transverse joints and
working cracks of concrete pavements is an essential
part of any concrete pavement rehabilitation pro-
gram. This publication provides guidance on the
project selection, design, materials, and construction
requirements for this technique. An accompanying
52-minute videotape illustrates the various construc-
tion processes used by the Washington State, Kansas,
and Indiana departments of transportation.

Successful Supervision for Local Road Supervi-
sors: A handbook to help you manage, motivate,
communicate. Federal Highway Administration
Publication # FHWA-RT-91-002. (1 copy)

This guide offers tips for local road supervisors on
ways to work well with their employees.

Dust Control on Unpaved Roads. Wisconsin
Transportation Bulletin # 13. (6 copies)

This is a brief article outlining several techniques
for controlling dust on gravel and other unpaved
surfaces.

Blue Earth County Superpave Level 1 Project.
Mn/DOT Report Number 97-13. (1 copy)

Work Zone Safety Clearinghouse
C elebrating the completion of its first year, the ers, researchers, suppliers of traffic control devices,

National Work Zone Safety Information Clearing- traffic low enforcement officials, traffic and highway
house (NWZSIC) is fast becoming the leading source design engineers, utility companies and the news
of information for people looking to help reduce the media.
deaths and injuries associated Over the past year, TTI research-
with roadway construction sites. ers have compiled the most
More that 700 people are killed The clearing- comprehensive information library
and 37,000 injured every year in available on roadway work zone
these sites. house was estab safety. Users can take advantage of

Opened in February 1998, the .. 11$sh edto //e t the clearinghouse database and
clearinghouse is a unique electronic linkages to find infor-
partnership between the Ameri- roadway safety- mation about the following topics:
can Road and Transportation * Successful strategies for
Builders Association (ARTBA) 'related informa- public education and outreach
and FHWA. The Texas Transpor- ion an serve as programs
tation Institute (TTI) handles the I State specifications related to
day-to-day operations. a central library work zone safety

The clearinghouse was n the subject. Training courses, seminars and
established to collect roadway products
safety-related information and Anyone can con- * Research reports on new
serve as a central "library" on the . technologies
subject. Anyone can contact the tact the clearing- * Crash data
clearinghouse to ask questions house to ask * State work zone contracts and
on work zone safety topics. The best practices for improving work
NWZSIC maintains a compre- questions on zone safety
hensive Web site work zone safety * Current laws and regulations to
(www.wzsafety.tamu.edu) that .......... improve work zone safety
included additional work zone topics. Clearinghouse services can be
safety-related information, accessed via toll-free phone 888-

The facility provides informa- 448-5556; fax 409-845-0568; e-
tion useful to contractors, mail workzone@tamu.edu; Web
educators, labor unions, public safety officers, public http://wzsafety.tamu.edu. g
and private work zone safety advocates, manufactur-

This report details a series of Superpave projects
carried out in Blue Earth County in 1995 and 1996.

Investigation of Hot Mix Asphalt Mixtures at
Mn/ROAD. Mn/DOT Report Number 97-06. (1
copy)

This report presents the material characterization
for the Minnesota Road Research Project (Mn/
ROAD), providing historical base line information
on properties needed for validation of future
pavement evaluation and design models.

Extra Videos
Protecting Our Pavement: Preventive Mainte-

nance. Federal Highway Administration and
Michigan Department of Transportation. 15 minutes.
(1 copy)

This video conveys the importance of preventive
maintenance from the perspective of five veteran
chief engineers. The importance of establishing
dedicated funding, improving strategic planning and
programming, and applying the right treatment at
the right time are all stressed.

Building the Notched Wedge Joint. National
Asphalt Paving Association, 8 minutes. (1 copy)

This video explores the reasons for the superior
performance of the notched wedge joint and
demonstrates its advantages to the paving crew
during the construction process. (Copies of this
video may also be purchased from NAPA for $15,
call 1-888-468-6499.) A

Other Publications
oad Map for Pavement Preservation. One of
the key challenges facing highway agencies today

is maintaining the quality of existing pavements. A
new FHW publicaton Pavement lra Altion:A.. _

Road Map for the Future, addresses this challenge by
identifying important steps for highway agencies,
industry, and others to consider when planning
pavement preservation strategies.

The publication is the result of Forum for the
Future, a gathering that took place last October in
Kansas City, MO, and involved more than 100
preventative maintenance experts from highway
agencies, industry, academia, and FHWA. The
participants focused on six areas: local government,
management, training, data management, research, and
marketing. For each area, they developed specific
recommendations for research, testing, training, and
policy improvements.

To request a copy of Pavement Preservation: A Road
Map for the Future (Publication NO. FHWA-SA-99-
015) contact FHWA's Research and Technology Report
Center by phone, 301-577-0818; or by fax 301-577-1421.

Conference on Corrosion and Rehabilitation of
Reinforced Concrete. The conference proceedings
are available on CD-ROM. To obtain a copy, contact
Doris Hooks at the Visions USA by phone, 800-780-
8872 (extension 246); by fax, 404-880-0404; or by e-
mail: dhooks@visionsusainc.com

High Performance Concrete Bridges: Building
Bridges for the 21st Century (Publication NO.
FHWA-SA-98-084). This new brochure is available
from the Federal Highway Administration (FHWA). It
provides, in a handy question and answer format, an
introduction to HPC and its many uses and benefits, as
well as a list of resources for states that want to learn
more about HPC. To obtain a copy, contact the FHWA
Research and Technology Report Center at 301-577-
0818 (fax: 301-577-1421).

Looking for a list of contacts who can provide
information and advice on using the Superpave mix
design system? Consult FHWA's updated Directory
of Superpave Resources (Publication No. SA-97-
083). The new directory can be ordered from the
FHWA Research and Technology Report Center at
301-577-0818 (fax: 301-577-1421). The directory can
also be found on the web at www.ota.fhwa.dot.gov/
pubs/index.html. F]



IF YOUR PROFESSIONAL ORGANIZATION MEETS ON A REGULAR BASIS, LET US INCLUDE THE INFORMATION HERE. CONTACT EDITOR, TECHNOLOGY EXCHANGE.

FOR AN UP-TO-DATE LIST OF EVENTS IN MINNESOTA AND NATIONWIDE, PLEASE SEE THE CTS/T2 EVENTS WEB PAGE: www.umn.edu/cts/Events/calendar.html

DAT EVN LO ATIONCONAC

Apr. 28-29 Partnering for Indian Employment in Highway Construction Mille Lacs Casino, Onamia, Mn. Tribal Technical Assistance Program,
1-888-230-0688

May 12-14 Minnesota Public Works Association (MPWA) Spring Conference Ruttgers Bay Lake Lodge

May 18-19 CTS Tenth Annual Transportation Research Conference RiverCentre. St. Paul

Kathy Warren, MPWA, 651-351-7432

Catherine Ploetz. 612-626-2259

May 21-22 Minnesota Society of Professional Engineers Conference & Annual Meetine Duluth

June 14 CTS Third Annual Symposium on the Impact of Logistics on the Upper
Midwest Economy

July 11-13 Midwest Regional & Shortline Railroad Annual Conference

Oct. 18-20 I nternational Conference on Accelerated Pavement Testing
Oct. 18-20 International Conference on Accelerated Pavement Testing

Joan Reisem. MSPE. 651-292-8860

Carlson School of Management, Catherine Ploetz, 612-626-2259
West Bank. Minneapolis Campus

Duluth Minnesota Regional Railroads Assoc.

Reno, Nev. Maria Ardila-Coulson, 702-784-1433; e-mail
maria@unr.edu

Tire Shreds Gain Credibility
6 could see the lights coming on

I around the room in the foresters'
eyes as we talked about the variety of
uses for tire shreds," said Barry Morse,
staff from the Minnesota Department of
Natural Resources (DNR). "Here's a
way to alleviate clay soil frost heaving
problems in road applications," he said.
Tire-derived products can provide
stable, non-sinking roads over weak,
peaty soils and prevent frost boils or
heaving.

Morse, state land management
supervisor for the DNR, was one of
several people re-energized about using
tire shreds as lightweight fill because of
a recent meeting between tire shredders,

the DNR, the Minnesota Pollution
Control Agency (PCA), and Mn/DOT.
The meeting was held at DNR offices
in Grand Rapids.

"The meeting was Tire sh
a good opportunity "alleviate c
for everybody to see
that there's quite a -heaving p
bit of activity for use road appl
of tires for a variety
of applications," Morse said. "Not just
backwoods roads, but main roads and
other nonroad users, too. It broadened
the perspective of people there that tire
shreds are being used in a number of
applications."
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Reeder Response
Please help the Exchange become more effective by filling out this form and

returning it to:
Minnesota T2 Center, Center for Transportation Studies

200 Transportation and Safety Building, 511 Washington Avenue S.E.

Minneapolis, MN 55455
Fax: 612-625-6381 E-mail: snopl001@tc.umn.edu

The following is a(n)

addition change deletion

While the DNR has used tire shreds
in the past, questions have come up
lately about being in compliance with

PCA require-

?ds can ments, Morse

y soilifrost said. People heard
different things at

oblems in different times.

ations..." Can you place
tires in the water

table? What size shreds work the
best?

The meeting was the first time end
users of tire shreds, like forestry,
talked about the process with product
providers and product regulators.
Monte Niemi, CEO of First State Tire
Recycling in East Bethel, provided a
history of tire shred use in Minnesota
and in DNR projects. The DNR was
one of the first agencies to use
shredded tire for lightweight fill,
following legislation that banned
landfilling tires. There also was a
discussion of environmental effects
from tires. Bruce Johnson from Mn/
DOT provided information on studies
done that show tire-derived products

to be less toxic than alternatives such
as wood chips.

The process for using tire shreds
was reviewed. The PCA does not have
a formal permitting process; however,
they do require an opportunity to
review project plans. Eric Hansen,
P.E., Principle Engineering, summa-
rized the process as this: An engineer
formulates a design for a roadway. The
design is submitted to PCA for review
and approval. The PCA confirms the
project is a beneficial use of material
and not a solid waste disposal of tires.
Current policies do not allow tire
shreds to be placed at or under the
ordinary high water level.

"I'm sure we'll be looking at tire
shreds more seriously," Morse said. "I
think if we have applications in our
current work, we'll be looking real
hard to doing that." Having the PCA
and shred providers at the meeting
helped clarify how the DNR could
take advantage of tire-derived prod-
ucts and their benefits, he said. a

[From a First State Tire Recycling
press release.]
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My suggestion for a local innovation to report on is:

My question for the Q & A column is:

My idea, comment, or suggestion is:

Please send me information on:

Brief Survey on Technology Transfer Coming to
Local and Tribal Governments

n the coming months, you mayreceive a copy of a short survey
from the Federal Highway Adminis-
tration (FHWA). The questionnaire
asks about your organization's use of
the training and technology transfer
services of the Minnesota T2 Center
and how those services might be
improved to better meet your needs.
FHWA is mailing the questionnaire to
2,400 local and tribal governments in
the U.S. and Puerto Rico.

We are expecting a great response
to this survey! It is important that
everyone who receives a questionnaire
completes it. If you are a recipient,
please answer and return it promptly
in the postage-paid, pre-addressed
mailer provided. Everyone who
completes the questionnaire will

receive a summary of the results of the
survey. The summary should be
distributed in the fall of this year.

This may be your chance to provide
valuable feedback and affect a federal
program designed for you. Responses
from customers of all the Technology
Transfer, LTAP, and Tribal Technical
Assistance Program Centers in the
U.S. and Puerto Rico will be combined
to assess the program's impact
nationally.

If you have any questions or
comments about this survey, contact
Cheri Trenda, 612-625-5829; e-mail
trend001 @cts.umn.edu.

We appreciate your helping ensure
that LTAP provides the highest quality
service possible. A


