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U of M and Mn/DOT
Study New Designs for
Low-Volume Roads
By Eugene L. Skok, Jr.Changes in technology, along with data from the

Minnesota Road Research Project (Mn/ROAD)
testing site, are contributing to the development

of new procedures and techniques for designing asphalt
pavements. One such technique, ROADENT, is a com-
puterized mechanistic-empirical (M-E) design procedure
being developed by a team of Mn/DOT and University
of Minnesota researchers using the performance obser-
vations and material properties measured at the
Mn/ROAD site.

M-E design combines the elements of mechanical
modeling with performance observations to determine
the required pavement thickness for a set of design con-
ditions. The mechanical element, based on elementary
physics, determines pavement reactions to wheel loads
in terms of stress, strain, and displacement. The empiri-
cal part of the design uses the pavement reactions to pre-
dict the life of the pavement based' on actual field per-
formance. New AASHTO guidelines will encourage
many state agencies, including Minnesota, to abandon
strictly empirical pavement thickness design procedures '

Thickness continued on page 8

T2 Center Welcomes New Steering
Committee Members
C TS welcomes two new members to

the T2/LTAP Program Steering
Committee-Dave Johnson and John
Rodeberg.

Dave is assistant director for the
Mn/DOT Office of Research and Strategic
Services and has contributed much to the
field of transportation technology transfer,
such as strengthening research implemen-
tation, evaluation processes, and library
services. He also served on the national
LTAP strategic plan development commit-
tee. Dave replaces Steering Committee
member Bob Benke, director for the
Mn/DOT Office of Research and Strategic
Services.

John is the city of Hutchinson's direc-
tor of engineering and public works. As
the 1998 president of the City Engineers
Association of Minnesota, he brings an
important municipal leadership perspective
to the steering committee as well as private
industry engineering experience. John

replaces Steering Committee member Ron
Rudrud, retired city engineer of
Bloomington.

We are grateful for the seven years of
dedicated service Bob Benke and Ron
Rudrud offered T2. From the creation of
the program in 1992, Bob championed the
bridging of the T2 Center with the dissemi-
nation and implementation of research
results, often initiating innovative program
changes. Also a member since 1992, Ron
Rudrud consistently brought forward key
municipal engineering needs and issues and
was willing to dedicate extra time to creat-
ing new partnerships, resulting in enhanced
T2 programs such as mechanic training. We
thank Bob and Ron for their strong contri-
bution to T2 in its formative years and for
helping to create the strong technology
transfer network that exists today. []

-Cheri Trenda

Consider Sharing Your Knowledge-Be a
T2 Instructor!
Minnesota T 2 is searching for practi-

tioners (like you!) who have expert-
ise and experience to share in our work-
shops. If you are willing to consider
offering some time to share what you
know to benefit others, please call us and
we will send you a Minnesota T2/LTAP
Instructor Registration Form. (Or visit our
Web site-www.umn.edu/cts/T2-for a
copy.)

The form asks you to choose topics
for which you are interested in serving as
a resource. The program has an immedi-
ate need for the following topics:

* asphalt pavement maintenance
* performance measurement
* concrete pavement maintenance
" equipment repair
* bridge repair
* equipment preventive maintenance
* bridge maintenance
* equipment management systems
* traffic signing
* pavement markings
* sign management systems
* snow and ice control

Minnesota Technology Transfer (T2)/LTAP Program
Center for Transportation Studies
University of Minnesota
200 Transportation and Safety Building
511 Washington Avenue S.E.
Minneapolis, MN 55455

If there are other topics for which you are
interested in serving as a resource, list
them instead.

Your potential role may be as a panel
member, co-instructor, demonstration
facilitator, or any other format with which
you are comfortable and that provides
value. By completing the form, you are
not committing to teaching a course, but
merely expressing interest in exploring
further the opportunity to support training
for Minnesota's transportation practition-
ers. Instructor training will be provided
for those who wish to refine their skills
and for those who simply wish to get
started.

The Minnesota T2 program is built
upon the credible real-life experiences of
our practitioner-instructors-so please
consider getting involved. (And to the
many who already are...we thank you!)

If you have questions, please contact
Maria Hagen, Minnesota T2/LTAP
Engineer, at 612-625-8373, or me at 612-
625-5829. M

-Cheri Trenda
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Yo Quiero Technology Transfer

The Federal HighwayAdministration (FHWA) and the
Autonomous University of Nuevo

Leon in Mexico have joined to open the
Nuevo Leon Technology Transfer Center
to offer training in highway infrastruc-
ture to transportation professionals and
technicians in Mexico and the United
States.

Both the university and the FHWA
will provide instructors and equipment
for the center. Courses will be available
to transportation professionals and tech-
nicians who want to learn the latest
methods and technologies for highway
planning, design, and construction.

"This center will be a good opportu-
nity for public and private highway
designers and developers in our two
nations to interact, exchange informa-
tion, and develop mutually beneficial
working relationships," FHWA adminis-

trator Kenneth R. Wykle said.
Other technology transfer centers

will be established in the states of
California, Chihuahua, Tamaulipas, and
Coahuila. One already is functioning in
the state of Sonora. The FHWA will also
provide support to those centers. [For
details, visit the USDOT Public Affairs
Web site: www.dot.gov/briefing.htm]

In other news, Cheri Trenda, director
of Minnesota T2 , helped organize a tour
of visiting engineers from Argentina and
Chile interested in transportation course
curriculum, technology transfer, and
research. Rod Pletan of Mn/DOT
accompanied the visiting engineers.
Professor Gary Davis of Civil
Engineering participated and led a tour
of the CE pavement lab together with
Johnny Hourdakis, research fellow. Dr.
Eil Kwon and Ted Morris of CTS led a
tour of the ITS Institute LABORATORY. 11

Mn/DOT Announces New Deputy
Weiszhaar served as chair of the

Center for Transportation Studies'
Infrastructure Council from 1990-97.
Durgin was a member of the CTS
Advisory Board for many years and has
chaired the board of directors of both the
Mn/ROAD pavement research program
and Minnesota Guidestar. E

Cold In-Place Recycling Offers Benefits
W hat is cold in-place recycling (CIR)? It is a pave- research, being conducted b

ment rehabilitation method that picks up an existing the University of New
asphalt pavement, recycles it, and lays it back down with- Hampshire and the
out any off-site hauling or mixing. More specifically, the University of Rhode Island,
existing asphalt pavement is pulverized, was scheduled
typically in 100- to 125-mm lift thick- for comple-
ness, and additional liquid asphalt binder, O. tion by the
usually in the form of an emulsion, is [ It end of June
blended in with the pulverized asphalt. 1999. The
The material is then shaped and compact- University of
ed to form a bound asphalt layer. The "' ' P Minnesota
material is typically assigned a granular also has begu
equivalent factor of 1.5. Although traffic a research
can drive on this recycled layer during project,
construction or for a longer period of "Material
time with protective surfacing, it usually Evaluation
functions as a base layer that is overlaid and Mix
with a hot-mixed asphalt. Design

One of the major attractions of CIR r lb Procedures fo
for pavement rehabilitation is conven- Cold In-Place
ience, but life cycle costs also can be Recycling of
reduced. Dan Schacht of Ramsey County Asphalt
says that initially CIR costs 25 to 30 per- Pavements."
cent more than a conventional overlay. However, an over- The project, funded by the
lay in Ramsey County is expected to last 15 to 18 years. Local Road Research Board
Generally CIR is applied to older pavements in poor con- (LRRB), began in 1998 and
dition that are no longer candidates for a simple overlay, is scheduled for completion
but do not have major structural deficiencies that would in two years.
warrant total reconstruction. Unlike an overlay that will be The Minnesota Departn
subjected to reflective cracking, the CIR process elimi- (Mn/DOT) has built at leas
nates the cracked pavement layer by pulverizing and mix- These projects have perforr
ing it with additional asphalt binder and reshaping it out of the 24-or less than
before the placement of the final wear course. more loss in serviceability

Although the actual CIR process varies and the son, five control sections w
methodology is changing, there are a significant number projects. In the control grol
of local and national agencies that use this process. cent of the control sections
Additionally, state and local agencies are performing CIR in serviceability. Ramsey C
research and pavement rehabilitation projects. the last 10 years with good

Recent work on the national level has resulted in sev- also has reconstructed exisi
eral reports, including the Report on Cold Recycling of CIR (see page 1).

Asphalt Pavements, published by the American Drawbacks do exist wit
Association of State Highway and Transportation Officials established mix design proc
(AASHTO) in May 1997, and New Mexico's Experience tests are yet to be develope
with Cold Insitu Recycling, presented at the 76th Annual performance. Quality contr
Meeting of the Transportation Research Board. The a number of factors that inc
Federal Highway Administration (FHWA) has a research * limited ability to contro
project under way titled "Development of a Performance- * changes in the existing
based Mix-Design for Cold In-Place Recycling (CIR) of larly on older roads wit
Bituminous Based on Fundamental Properties." This * vulnerability to weathe

y
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Olmsted County used CIR for this project on CSAH 3. Mn/DOT has built more than 24 CIR proj-

ects, and Ramsey County has used CIR for ten years.

* a long curing process for the CIR bituminous layer,
even after the initial break
The development of CIR specifications in Minnesota

has been and still is a dynamic process. Mn/DOT has a
Special Provision for CIR that is dated January 11, 1995.
A number of Mn/DOT projects have been constructed
using these special provisions, which are under the juris-
diction of a CIR Committee that includes Mn/DOT dis-
trict materials engineers, central office engineers, and
representation from Ramsey County, the Asphalt
Institute, and the University of Minnesota.

In summary, there is a growing interest in CIR as an
alternative to the conventional overlay because of the
expectation that it will reduce the amount of reflective
cracking, potentially lower life cycle costs, and can carry
traffic during construction.

For more information about the LRRB, contact
Mn/DOT Office of Research Services, 651-282-2274. ii

[Reprinted with permission from an LRRB Research

in Progress fact sheet, Feb. 1999.]
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Doug Weiszhaar, Stearns County engi-
neer and former chair of the

Minnesota Local Road Research Board,
was appointed to succeed Darryl Durgin
as Mn/DOT deputy commissioner/chief
engineer. His appointment became effec-
tive July 19. Durgin retired in
September.



Mn/DOT Specification and Information/Outreach Efforts Encourage Use of Reclaimed Glass

Otter Tail County wanted alternatives for its glass
recycling program and began exploring the use
of glass in Class 5 aggregate.

In September 1998, the Otter Tail County
Solid Waste Department and the Otter Tail
County Highway Department sponsored a
demonstration, in which the county blended glass
with virgin gravel aggregate during normal crush-
ing operations.

The county then placed the subsequent mix as
a new road aggregate base for CSAH No. 74
near Amor, Minn. The Minneapolis-based tele-
vision station KARE-11 featured a segment on
the demonstration.

In 1997, Ramsey County successfully
used crushed, screened glass in its
Larpenteur Avenue reconstruction project.
The county specified a six-inch, Class 6
aggregate base and used five percent
reclaimed glass in the mix. County and
state engineers and the general con-
tractor expressed approval at the
glass-blended final product.

In the past six years, the suc- c
cessful use of reclaimed glass in
aggregate mix has grown in coun- I
ties throughout the state. Because
of its potential to offer benefits for
additional counties and cities that
face the challenges of limited land-
fill space and the need for quality
material for road construction, the
Research Implementation
Committee (RIC) of the Local Road
Research Board (LRRB) decided to
fund an outreach project that sup-
ports the application of reclaimed
glass material in aggregate mix.

As a result, the LRRB and proj-
ect co-sponsors, the Minnesota

SDeartment of Transportation (Mn/DOT)
and the Minnesota Office of Environmental Assistance
(OEA), recently undertook two important initiatives--
completing the writing of a new specification that
includes reclaimed glass as an option for Class 7 aggre-
gate as base course, and developing communication out-
reach materials on the use of reclaimed glass in aggre-

gate mix.
In spring 1999, Mn/DOT issued a new specification

with some key features including:
* the use of 10 percent reclaimed glass in

aggregate material for road base.
* the creation of a new class of aggregate mate-

rial known as Class 7-which represents aggregate
mixtures that contain salvage/recycled aggregate
materials.

* provisions for contractors to include the use of
reclaimed glass in their bid unless the purchasing
government agency specifically excludes
reclaimed glass in its written project specifica-
tions. In the bid, the contractor must specify the
use of reclaimed glass to produce Class 7
aggregate that meets the quality standards of
the Mn/DOT specification.

With an increasing number of counties
using reclaimed glass in their aggregate

mix, the timing was right for Mn/DOT to
develop a formal specification that offi-

cially paves the way for reclaimed
glass and provides details on its use.

The following list summarizes

highlights from the specification.
* Up to 10 percent reclaimed glass

is allowed for use in the aggregate
crushing operations.

* Crushing operations shall pro-
duce a well-graded product.

* Combined aggregate, or tradi-
tional aggregate plus reclaimed glass,
shall meet the requirements of
Mn/DOT specification 3138.

* Combined aggregate using
reclaimed glass shall not be used for
surfacing aggregate, including shoul-
der surfacing.

Mn/DOT has distributed copies of
Technical Memorandum 99-08-MRR-

04, which includes the specification.
For a copy of the memorandum, contact Helen

Blair of Mn/DOT Engineering Services at 651/296-
2381, or find the specification on the Internet at
www.dot.state.mn.us/engser/tecsup/index.shtml.

A Technical Advisory Panel helped with specifica-
tion development and the environmental technical ele-

ments of the project. The panel included the following
members: Roger Olson, Duane Young, Nancy Sannes,
and Bruce Johnson from Mn/DOT; Deborah Carter
McCoy, formerly from OEA; Keith Cherryholmes from
the Minnesota Pollution Control Agency; Larry
Feldhahn from Ramsey County; Susan Young from the
city of Minneapolis; Kevin Adolfs, formerly from St.
Louis County; Eugene Isakson, formerly of Sibley
County; and Dan Krivit from Dan Krivit and Associates.

The Project Implementation Team-including Cheri
Trenda, T2 Center; Roger Olson and Micky Ruiz,
Mn/DOT; Eugene Isakson; Dan Krivit; and Darlene
Gorrill-established project information/outreach and
communication strategies. The Minnesota Technology
Transfer (T2) Center also provided project management
and coordination efforts for the initiative. El

-Darlene Gorrill
[Gorrill created the communications plan for the project.]
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What are the benefits of using reclaimed
glass in aggregate?

A
Counties that use reclaimed glass in
aggregate report several benefits:
* The use of reclaimed glass may help

some counties reduce the cost of road
construction. Cost savings depend on
the quality of virgin aggregate materi-
als within the county.

* Reclaimed glass use offers counties a
way to help reuse locally a portion of
their solid waste and reduce the need
for purchasing virgin material. In
total, these actions can translate into
economic benefits.

* Research and field results show that
using reclaimed glass in the aggregate
per the specification results in a prod-
uct of equal or better quality.
Reclaimed glass also enhances the
permeability of the gradation.

U
How difficult is reclaimed glass to use in
aggregate mix?

A
It's not. Contractors use the same crush-
ing process with the same equipment to
produce aggregate mix with reclaimed

glass that they use for regulation aggre-
gate. At a 10 percent maximum, the
amount of reclaimed glass in the aggre-
gate mix is small. Reclaimed glass is
available either through county or private
glass suppliers. The information kit on
reclaimed glass use includes a list of glass
suppliers throughout the state.

With proper pre-planning and coordina-
tion, the glass easily can be incorporated
into county construction plans. For exam-
ple, glass can be stockpiled for two or more
years in preparation for the next scheduled
road construction project in the area.

U
Won't reclaimed glass smell and contain
residues that wash into the environment?

A
Glass suppliers need to meet environmen-
tal requirements to ensure clean glass that
is free of harmful substances. Counties,
recyclable collection companies, and
recyclable processors need to work
together on quality assurance.

Recyclers should provide written cer-
tification to counties, cities, or aggregate
producers that the reclaimed glass con-
tains no hazardous or toxic substances.
The information kit includes a sample of
a certification letter and more information
about environmental issues.

U
Don't the aggregate and the reclaimed
glass stock need to be stored separately?

A
The specification notes that "the compos-
ite mixture may be produced from any
combination of these salvaged/recycled
aggregate materials." It does not require
separate inventories of final product.

U
What does this mean for aggregate pro-
ducers?

A
Aggregate producers that develop rela-
tionships with suppliers of reclaimed
glass can gain a competitive advantage
with the new specification that allows the
use of reclaimed glass in aggregate base
in bids.

U
What about public reaction? Doesn't
including reclaimed glass in aggregate
mix cause some concern?

A
Past experience indicates that the general
public understands and supports this con-
cept. The use of reclaimed glass offers the
advantage of reducing a portion of mate-

rial that otherwise would go to a landfill.
That benefit fits well with the commit-
ment of counties and cities to environ-
mental responsibility.

The news media has reported on the
use of reclaimed glass in aggregate mix in
Otter Trail County, helping to increase the
awareness about the positive aspects of
reclaimed glass use in road construction.

Q
Who is using reclaimed glass?

A
More than 15 Minnesota counties, includ-
ing Sibley, Hennepin, Ramsey, Otter Tail,
and St. Louis, have used reclaimed glass
in aggregate mixes for road construction.
This interest in reclaimed glass has grown
over the past few years and helped con-
tribute to the development of a formal
specification.

Q
Where can I get more information?

A
Minnesota T2 will be mailing an informa-
tion kit to targeted audiences later this
winter. Call Eric Hinsdale, CTS librarian
and information manager, at 612-626-
1023 to reserve a copy. El

-Darlene Gorrill
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In response, MUSA is launching a campaign this fall
to promote awareness among snowmobilers of the
impact that carbide-tipped studs make on paved trails
and surfaces. According to Greg Sorenson, president of
MUSA, advertisements will urge snowmobilers with
installed carbide-tipped studs to "keep their machines
off paved trails and surfaces." These advertisements will
be widely distributed through statewide local papers and
possibly other media sources in order to reach as many
snowmobile riders as possible. The goal behind this
campaign and other DNR outreach material on the sub-
ject is to preserve good trail conditions for all users.

Some Stud History
The focus on stud damage started in the spring of 1996
when trail users protested the poor condition of the Paul
Bunyan State Trail one year after it had been paved.
This protest spawned a task force comprising trail advo-
cates, DNR staff, snowmobilers, and other interested
parties to find solutions for trail repair and maintenance
problems that would please the multi-seasonal users of
the trail, as well as work for DNR staff and funding.

The solution found by the task force was a proposal
to create alternate routes for snowmobiles in order to
connect trails, towns, and local services and thus ensure
the vitality of snowmobiling and the revenue it provides
for the state and its people.

There also have been many attempts to limit carbide
stud use in Minnesota. In 1997, the Minnesota House of
Representatives passed a law restricting snowmobile
stud use on state paved trails. In 1998, that law was
more specifically amended to ban all stud use on asphalt
trails in the state unless exempted through local ordi-
nances. Further stud damage around the state prompted
the 1999 revision of the law that went as far as banning
stud use on all land except for private property and
frozen public waters. Currently, the law in Minnesota
bans the use of carbide studs on all paved state trails
unless otherwise noted by county or city officials.

Beyond the ban, many other attempts were and are

for a first offense up to $600 for multiple offenses, are
being used as deterrents.

Stud Studies
Searching for alternatives to the cycle of trail damage
and repair, the DNR conducted a two-year study in 1997
titled "Testing of Alternative Asphalt Trail Surfaces for
Resistance to Damage from Snowmobiles with Carbide
Studs." The goal of the study was to answer three ques-
tions: What paving technology can be used to minimize
asphalt trail damage due to carbide studs? Will varying
the type and size of aggregate and type of asphalt binder
used affect the level of damage? And will an epoxy coat-
ing on the asphalt affect the level of damage?

The study report, released in December 1998, con-
cluded that none of the techniques or new materials
tried had any redeeming qualities for the paved trails
studied. Damage was found to be most prevalent in
areas of acceleration and deceleration, and most of the

ufacturers such as Bottom Line Traction Products have
researched using plastics and other alternative materi-
als in stud production. According to Ralph Pribyl, pres-
ident and CEO of the Maple Lake, Minn. company,
due to the nature of the physics involved in stud effec-
tiveness, "Any material used to produce the stud that
permeates ice is going to have the same affect on the
paving material as carbide."

Pribyl mentioned that research is also being con-
ducted with elastomeric polymer coatings and alter-
native coatings in hope that a coating may reduce
damage. MUSA is optimistic that these attempts,
coupled with a wide local dispersement of literature
from the DNR, will make the public aware of car-
bide studs' impact on trails. fI

Fall Colors

Mn/DOT, Cities, and Counties Install Yellow-Green Signs to Improve Safety

M n/DOT will be performing a massinstallation of new, more visible
fluorescent yellow-green signs this fall.
Some cities and counties around the
state have already switched to fluores-
cent signage in non-vehicular zones,
and soon the rest of the state, particu-
larly local roads and parts of greater
Minnesota, will follow.

Extensive studies, including one by
the Federal Highway Administration,
concluded that the fluorescence of
these signs is more easily visible than
other signs and found safety improve-
ment in the percentage of motorist
conflicts with pedestrians or bicycles
after the induction of the signs.

Fluorescent yellow-green signs
have a higher level of visibility to
motorists 24 hours a day. Compared
with standard yellow signs, fluorescent

yellow-green signs are up to 40 per-
cent easier to detect in daylight, 50
percent easier to detect at night, and
are visible even in inclement weather.

The higher rate of visibility is due to
the fluorescent colorants contained in
the signs, which absorb high energy
(short wavelength) light and re-emit
lower energy (longer wavelength) light.

Fluorescent yellow-green signs also
have been found to draw greater atten-
tion to pedestrian crossings and school
zones while providing a high-impact,
low-cost safety improvement. According
to Kristie Billiar, state pedestrian coordi-
nator with Mn/DOT, the goal of the sign
usage is to raise awareness for both
motorists and pedestrians and ensure
that they watch for one another at
crosswalks. 0

-Sarah Iverson
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Inspect Tires Nc
By Brian Barott

t is snowing at a rate of an inch an hour. The outside
temperature is ten degrees Fahrenheit with a 20-mile-
per-hour wind. You are plowing your assigned route

trying to keep up with the storm. Cars are sliding off the
road everywhere. Suddenly, you feel
a pull to the right on your steering
wheel. You pull your truck unto the
shoulder, get out, and trudge through
a foot of snow. As you reach the front
right side of the truck, you discover
you have a flat tire. The snow is de
falling heavily; as you inspect the its oadan
damage, some finds its way between h use I
the back of your head and shirt collar.
You shiver from the chill and turn
back to the cab in disgust, realizing
you now have to change a flat tire in
these conditions.

This scenario is a very realistic
look at a plow operator's job. But
could the flat tire have been prevent-
ed? Commercial motor vehicle opera-
tors know they need to inspect their
truck before taking it out on the road.
But falling snow creates enormous
pressure to get on the road and
plow-which can lead to a quick,
incomplete inspection.

So what should an operator look
for while inspecting the rim, wheel,
and tire area to lessen the potential
for problems on the road? Most oper-
ators have an inspection procedure
they follow every time. This reduces
the possibility of missing an item that Figure 1: Common
needs repair or replacement.

To inspect the tire area, start with
the rim and wheel components. The three main types of
rim and wheel systems used in the trucking industry
today are:

* Spoke Wheel/Demountable Rim Systems
* Stud Piloted Disc Wheels
* Hub Piloted Disc Wheels

Whatever the type of rim, the inspection is similar.
First, visually inspect the entire wheel and rim for

cracked or bent components, including cracks in factory
welds. If you are inspecting a multi-piece rim and
wheel, check for movement in the lock ring and check
the end gap of the locking ring to make sure it is seated
in its proper position. Check all components for exces-
sive corrosion or pitting.

Check the fasteners (lug nuts) for tightness and
replace any that are missing. The fasteners should be
free of cracks and distortions. On a hub piloted disc
wheel system, the fasteners have a washer attached to
them; check these washers for cracks. Visually check all

)w To Prevent Trouble Later
fasteners for signs of looseness; look for rust trails on
the rim and wheel extending from the fasteners, as rust
coming from this area may mean the rim is loose. If you
find rust trails here, re-torque the fasteners and remove

tire terms operators should know

the rust marks. A loose rim and wheel component will
continue to loosen and could cause the rim to separate
from the truck completely.

Next, inspect the tire. Check for proper inflation, and
make sure the valve stem is clear and the valve cap is in
place and finger tight. Look for cuts, bulges, and embed-
ded objects on the sidewall and face of the tire; tires
with cords cut or showing should be removed from serv-
ice. Check the tread wear, using the wear bars to deter-
mine tread depth or a tire tread depth gauge.

Federal Motor Carrier Safety Regulations state that
the steering axle tires of a commercial motor vehicle
must have a minimum tread depth of 4/32 of an inch. All
other tires of the vehicle must have a minimum tread
depth of 2/32 of an inch.

On a dual tire system check the tire height.
Improperly matched dual tires can cause overload condi-
tions on the larger tire, rapid tire wear, and possible
overheating. Also, make sure no debris or rocks are
wedged between the tires.

Figure 1 gives some common generic tire terms that
all operators should be aware of and understand.

Always follow the manufacturer's recommendations
(which are stamped on the tire) when checking cold

starting air pressure. Remember that an
overinflated or underinflated tire is a
weak tire. In either of these situations, the
cord body of the tire may weaken, reduc-
ing the tire's ability to absorb road shock
and potentially resulting in tire failure.

Inflation Always inspect a tire system, includ-
ing rim and wheel, before adding air to
the tire. Follow the Occupational Safety
and Health Administration (OSHA) safe-
ty standard for servicing rim, wheel, and
tire components. In its "Safe Operating
Procedures for Multi-piece Rim Wheels"
standard, OSHA states:

"Tires shall be completely deflated by
removing the valve core before a rim
wheel is removed from the axle in the
following situations:
* When the tire has been driven under-

inflated at 80 percent or less of its
recommended pressure, or

* When there is obvious or suspected
damage to the tire or wheel compo-

rme nents."
If any part of the rim, wheel, and tire

area appears inadequate, follow your
organization's maintenance policy to cor-
rect the situation. If you can't fix the
problem, use the Federal Motor Carrier
Safety Regulations to determine whether
the commercial motor vehicle meets the
criteria for road use.

If you have to change a tire, remem-
ber that cracked, broken, or separated rim and wheel
components can occur because of improper changing
procedures. To minimize the chance of problems, always
follow proper torque procedures when installing and
checking rim and wheel components. Use a properly
rated torque wrench and follow the manufacturer's
instructions. Once a rim or wheel is changed, check fas-
teners regularly. Fasteners can work loose far more
quickly than most operators realize and the end result
can be serious.

The snow will be falling soon. A thorough inspection
of your rim, wheel, and tire components will help keep
you safe inside a warm truck this winter-and the
motoring public safe on our roads. Ii

[Brian Barott is with the Minnesota Department of
Transportation-Metro Division Technical Training. If
you have any questions concerning this material, please
call him at 651-582-1480 or send e-mail to
brian.barott@dot.state.mn.us.]

Good News for Elsie

New Deicers Produced From Cheese
study by the Federal Highway
Administration's Asphalt Team has revealed
a new process to develop low-cost calcium

magnesium acetate (CMA) deicers from cheap feed
stocks such as cheese whey. The use of CMA
deicers can help maximize the efficiency of winter
maintenance operations and preserve both the envi-
ronment and the nation's highway infrastructure.

CMA, a mixture of calcium acetate and mag-
nesium acetate, has a deicing ability comparable
to that of salt. But unlike salt, CMA does not
corrode vehicles, harm highway concrete or veg-
etation, or pose significant health or environmen-
tal concerns. CMA from cheese whey can also be
produced at highly competitive prices, unlike
commercially available CMA, made from glacial
acetic acid and dolomitic lime or limestone.

The new process calls for the fermentation of cheese whey in fibrous bed reactors
to produce acetate from lactose. The acetic acid is then extracted, recovered, and sepa-
rated from the fermented broth.

Acetate can be efficiently produced from whey (lactose) using an anaerobic mixed
culture of homolactic and homoacetic bacteria.

Production of acetate from currently unused
liquid whey could provide 0.77 million tonnes
(approximately 1.7 billion pounds) per year of
low-cost CMA and potassium acetate (KA)
for highway and airport runway deicing mate-
rials.

Deicing tests have shown that CMA sam-
ples from fermentation and extraction have an
equal or slightly better ice penetration rate
than that of commercial CMA. Cost analysis
shows that CMA can be produced at a pro-
duction cost of $224 to $260/tonne, less than
30 percent of the current market price for
commercial CMA.

The results of this study are fully docu-
mented in a new report (FHWA-RD-98-174)
titled Calcium Magnesium Acetate at Lower

Production Cost: Production of CMA Deicer from Cheese Whey.
For more information contact Brian Chollar, 202-493-3074;

brian.chollar@fhwa.dot.gov. ti
[Reprinted with permission from the FHWA's Research and Technology

Transporter, May 1999.]
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New T2 Workshop: Equipment Management
for Local Public Works AgenciesThe T2 Center is currently developing a new course in equipment management

for local agencies. The workshop will be geared toward smaller agencies,
especially those where the person responsible for equipment management has

another title, but is responsible for overseeing this aspect of the organization along
with his or her other duties. The objective of the workshop is to give participants
tools to help them select, repair, replace, and maintain the vehicles and equipment
for their organization in an efficient, safe, and cost-effective manner.

Attendance at the workshop should include street superintendents, equipment
managers, lead mechanics, and public works superintendents. The workshop will
also be applicable for city and county engineers, clerks, and maintenance staff. Ken
Anderson, former Chisago County engineer, and Don Blood, former public works
superintendent at the city of Brooklyn Park, will be the instructors for the work-
shop. They will offer insights and personal examples on the topic of equipment
management based upon their many years of experience.

Dates and locations are shown at right. For more information please contact
Maria Hagen at 612-625-8373. To register for the workshop, call Bev Ringsak at
612-625-6689. 8i

Jumping Into Pre-Wetting
've been known to sit on the fence when
it comes to all of the new products, mate-

rials, and methods that are bombarding the
maintenance field today. You won't see me
jumping on the latest bandwagon of new
technology. I am not a research and devel-
opment kind of guy. Thank goodness those
folks are out there, because I don't have
the patience to fool around and make things
work. Don't get me ,{rli c
wrong, I'm not stuck in

my ways. I believe that should
everything that we do on the (
the operations side of road Snow e
maintenance can be done O

better. If you give me a Cl4ss 01
good tool, I will use it. I G ne(
think most people are this appli
way. We're not going to
pound nails with a rock rteS i
when we can use a r-4ing
hammer.

However, when it pre-we
comes to pre-wetting, I'm Cid
sold. I am off the fence.
Pre-wetting works. To put it bluntly, pre-
wetting is a no-brainer. Pre-wetting is sim-
ply the process of applying wet sand and
salt to the road during a winter weather
event. When wet salt and sand is applied
to the road it stays put and activates quick-
er.

The advantages of pre-wetting are:
* It reduces scatter, which allows operators

to reduce sand and salt applications.
* It promotes faster activation. This means

roads are cleared faster.
* It allows operators to sand at higher speeds

and keep their sand and salt in the road
where it will do some good, instead of in
the ditch or gutter.

* It allows sand to stick to compacted snow or
ice and increase traction in critical areas.

So why are people hanging on to their
rocks instead of picking up this pre-wet-
ting tool? The answer is simple: pre-wet-
ting equipment has not been very reliable.
Fittings have broken, pumps have failed,
lines and filters have plugged, pumps have
failed, valves have stuck, pumps have
failed, tanks have broken ... and did I
mention that pumps have failed?

The preponderance of equipment prob-
lems is easy to understand. We are expect-
ing exposed electrical components to oper-
ate in an environment of extreme tempera-
ture changes and constant exposure to salt
and moisture. Good luck.

When I set out to add a pre-wetting
component to the current Circuit Training
and Assistance (CTAP) Snow and Ice cur-
riculum, I concentrated on equipment. I

An

1n

Se

C

I,

interviewed city, county, and state agencies
with successful pre-wetting programs to
find out what equipment they currently
use. I admire the tenacity these agencies
have demonstrated in designing pre-wetting
systems that are reliable. I wanted to take
advantage of their research and development
efforts and spare the rest of us the same trial-
and-error process. This is technology transfer

i n s  (T2) at its best.
While there is no blueprint

atten'd for the perfect pre-wetting sys-

TAP tem, in general I have found
't Ice most agencies use one of the

following two basic pre-wet-
S rg d ting systems.

;1Ct System 1: Gravity Flow
t1ionr Agencies that grew tired of

ofore replacing pre-wetting pumps
ito the converted to gravity flow sys-

tems. Depending on the
n g agency, pre-wetting will take

S. place either at the auger or at
the spinner. Flow is regulated

with agricultural spray nozzles at the spinner,
or with a rubber washer that restricts the
flow to the auger.

System 2: Pump Delivery
Agencies that still use electric pumps
don't mind changing them. They expect to
change them once every year or so. They
will buy an inexpensive electric pump and
mount it on the truck where it is easy to
get at. They keep an extra pump on the
shelf and don't get heartburn over the 15
minutes it takes to replace the failed one.

The CTAP class on pre-wetting covers
the following topics:
* Pre-wetting equipment, who is using

what, contact names, and phone numbers
* Above-ground storage tank regulations
* Brine-making systems
* The properties of common liquid chemi-

cals such as salt brine, calcium chloride,
and magnesium chloride

It is strongly recommended that partic-
ipants attend the CTAP Snow and Ice class
on sand and salt application rates before
jumping into the pre-wetting class. If oper-
ators are overkilling their roads with sand
and salt (and most of us do), the benefits
of pre-wetting may not be noticeable. If
operators are using sand and salt efficient-
ly in the beginning, they will see a remark-
able difference between roads that are pre-
wetted and those that are not.

For more information on how your
agency can host a CTAP Snow and Ice
class, call me at 218-723-4960, extension

3541.E
-Tom Broadbent

Click on These Web Sites
Graffiti Begone
The aggressively anti-graffiti Web site, Research and Technology Report center

I www.nograffiti.com, offers a page (phone 301-577-0818; fax 301-577-
with dozens of links showcasing every 1421).
aspect of the problem. Individual munici- The redesigned LTPP Web site fea-
palities' graffiti-fighting pages are listed, tures several new sections, including a
together with sites featuring removal i ibrary with an annotated bibliography of
products, news stories, police ' LTPP research reports and other
reports, and crime statistics. documents; a products section

[Reprinted with permission here users can find information
from Planning, August 1999.] on the DataPave software; a

"Who's Who" of LTPP staff; and

Long-Term Pavement
Program
New publications and a revamped Web
site make keeping up with the latest find-
ings in the long-term pavement perform-
ance (LTPP) program easier than ever.
Three new product briefs are now avail-
able:
* DataPave: User-Friendly Access to

LTPP Data (Publication No. FHWA-
RD-99-051)

* LTPPBind: A New Tool for Selecting Cost-
Effective Superpave Asphalt Binder
Performance Grades (Publication No.
FHWA-RD-99-082)

* Rigid Pavement Design Software: A
New Tool for Improved Rigid Pavement
Design (Publication No. FHWA-RD-
99-129)
The briefs are on the LTPP Web site

(www.tfhrc.gov/pavement/ltpp/library.htm),
or copies can be ordered from the FHWA

a calenuar of upcoming Ileetinlgs. work-

shops, and other events. The "What's
New" section contains the most up-to-
date program news.

In addition, an LTPP software prod-
uct-LTPPBind-can now be down-
loaded directly from the site. LTPPBind
helps highway agencies select the most
suitable and cost-effective Superpave
performance grade for a particular site.
Another product- Rigid Pavement
Design Software-can be ordered. It is
an Excel spreadsheet that automates the
design and analysis procedures in the
1998 Supplement to the AASHTO Guide

for Design of Pavement Structures.
For more information contact Charlie

Churilla at FHWA, 202-493-3143; e-mail
charles.churilla@fhwa.dot.gov. 8

[Reprinted with permission from
FHWA Transporter, July & August 1999.]
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The Shelf

New Reports
New Paradigms for Local Public Transportation
Organizations. Task 1 Report: Forces and Factors
That Require Considerations of New Paradigms.
Transportation Research Board TCRP Report 53.

This report discusses the forces and factors that are
affecting the relevance of traditional public transporta-
tion services in North America. There has been much
discussion within the transportation community about
whether public transportation is truly facing a "crisis"
and whether circumstances warrant fundamental change.
This is the first of several publications planned by the
Transportation Research Board that will present the case
for a paradigm shift in local public transportation.

Geotechnical Engineering Practices in Canada and
Europe. Federal Highway Administration Report
FHWA-PL-99-013.

In 1998 members of an FHWA scanning team
reviewed developments in load and resistance factor
design (LRFD) methods and alternative contracting
practices related to geotechnical engineering features in
Canada, Germany, France, Denmark, Norway, and
Sweden. This report chronicles the team's findings,
including the importance of close communication
between structural and geotechnical engineers, the
strong commitment to implement limit-state design, and
the need to define characteristic soil properties based on
measured distribution and quality of property.

Improving Highway Safety at Bridges on Local
Roads and Streets. Federal Highway Administration
Report FHWA-SA-98-083.

Produced by the FHWA's Local Technical Assistance
Program, this pamphlet is a general guide to effective,
low-cost methods of improving bridge safety. While not
a technical manual, it offers many good ideas based on
actual situations.

Guidebook on Statewide Travel Forecasting. Federal
Highway Administration Report FHWA-HEP-99-007.

This guidebook reviews the state-of-the-art practice
of statewide travel forecasting, focusing on techniques
considered essential for producing good forecasts. The
report emphasizes the need to select the technique best
suited to the situation at hand.

Seventh International Conference on Low-Volume
Roads. Transportation Research Record No. 1652.

This two-volume set includes papers presented at the
1999 International Conference on Low-Volume Roads
held in Baton Rouge, Louisiana. Paper topics include
planning and finance, technology transfer, roadway safe-
ty, and pavement management, among others.

New Videos
Innovative Pavement Maintenance Technology.
AASHTO Lead State Team on Innovative Pavement
Maintenance Materials, 5 mrin.

This video documents the equipment, materials, and
techniques used in the best method practices on spray
injection patching and joint sealing.

Drainage Pipe Placement. Pennsylvania Department of
Transportation, 18 min.

This video covers excavating, packing, and filling
techniques as well as drainage pipe insulation.

Air Quality Conformity in Transportation Planning.
Zapata Engineering, 20 min.

This tape gives a brief overview of the Clean Air Act
and State Implementation Plan guidelines as they relate
to transportation planning.

Extras to Give Away
Rumble Strips: A Sound Investment. Federal Highway
Administration Publication FHWA-SA-99-017. (100 copies)

This brief pamphlet gives some basic information on
rumble strips and lists sources for more technical infor-
mation.

Guidebook on Statewide Travel Forecasting. Federal
Highway Administration Report FHWA-HEP-99-007. (4
copies)

This guidebook reviews the state-of-the-art practice
of statewide travel forecasting, focusing on techniques
considered essential for producing good forecasts. The
report emphasizes the need to select the technique best
suited to the situation at hand.

Seventh International Conference on Low-Volume
Roads. Transportation Research Record No. 1562. (2
copies)

This two-volume set includes papers presented at the
1999 International Conference on Low-Volume Roads
held in Baton Rouge, Louisiana. Paper topics include
planning and finance, technology transfer, roadway safe-
ty, and pavement management, among others.

Technology in Rural Transportation: "Simple
Solutions." Federal Highway Administration Report #
FHWA-RD-97-108. (15 copies)

This report describes more than 50 low-cost, "low
tech" solutions to rural transportation problems.

Concrete Pavement Rehabilitation-Guide for Load
Transfer Restoration. Federal Highway Administration
Report #FHWA-SA-97-103. (2 copies)

There is one extra copy of the accompanying video-
tape, Fit to Be Tied: Retrofitting PC.C 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 program.

This publication provides guidance on the project
selection, design, materials, and construction require-
ments for this technique. An accompanying 52-minute
videotape illustrates the various construction processes
used by the Washington State, Kansas, and Indiana
Departments of Transportation.

Successful Supervision for Local Road Supervisors.
Federal Highway Administration Publication #FHWA-
RT-91-002. (10 copies)

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.

Extra Videos
Innovative Pavement Maintenance Technology.
AASHTO Lead State Team on Innovative Pavement
Maintenance Materials, 5 min. (1 copy)

This video documents the equipment, materials, and
techniques used in the best method practices on spray
injection patching and joint sealing.

This video explores the reasons for the superior per-
formance 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.) Hi
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