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New handbook helps plow operators
control snow and ice
When people think of Minnesota, two images often

come to mind: the land of 10,000 lakes, and cold,

snowy winters. For snowplow operators, keeping the

roads clear means applying doses of salt and sand-

material that can find its way into those beloved lakes

(as well as to our rivers and groundwater). A new hand-

book produced by Minnesota LTAP, however, is aimed

at helping operators clear the roads while minimizing

harm to the environment.

The Minnesota Snow and Ice Control Field Hand
Handbook continued on page 4

National LTAP conferene.:
Learning ways to better serve you
Minnesota LTAP staff and steering committee members,

county engineers, and Mn/DOT partners attended the

2005 National LTAP/TTAP Conference in Dubuque,

Iowa, this past summer. Minnesota non-LTAP staff

attendees included Rick Kjonaas and Clark Moe of

Mn/DOT, Doug Grindall of Koochiching County, Dave
Robley of Douglas County, Sue Miller of Freeborn
County, and Mike Sheehan of Olmsted County.

The group learned of many possibilities for future
training opportunities in Minnesota, and gained insight
into other topics and issues. Following are a few con-
ference highlights.

Preconference Road Safety Workshop and Road
Safety Audits conference session
The Road Safety Workshop and a conference session
on road safety audits featured presentations and discus-
sions on general highway safety issues as well as spe-
cific topics, including safety-conscious planning, road
safety audits, pilot safety circuit rider programs, and
safety products to be used by local agencies. In addi-
tion, a forthcoming FHWA training program was fea-
tured including the following topics: road safety basics,
solving traffic safety problems, traffic control devices,
roadway design, improving roadside safety, highway-rail
grade crossing, and driveway design. Minnesota I.TAP
will continue to explore how to integrate this program
into its course offerings for Minnesota local agencies.

Federal Lands Technologies of Use to Local Agencies
Roger Surdahl, technology delivery engineer with the
FHWA's Central Federal Lands Highway Division
(CFLIHD), discussed how the CFLHD operates as part
of the Federal Lands Highway Program, serving the
needs of all central states. The Federal Lands Highway
(FLH) Program works in cooperation with Federal Land
management agencies to plan, design, construct, and
rehabilitate highways and bridges on federally owned
lands. This includes forest highways, public lands high-
ways, park roads, parkways, refuge roads, and Indian
reservation roads. CFLHI) also provides training, tech-

Conference continued on page 2

Good vibrations: testing timber bridges
Brian Brashaw hopes to get an e-mail from a bridge
someday. Not just any bridge, mind you: one of
Minnesota's 1,300-some timber bridges, equipped with
the latest nondestructive self-diagnostic equipment that
would detect deterioration long before visual inspec-
tions could and notify county or township highway
departments of problems. The technology is already in
place, but until there are more funding and data on the
new testing methods, Brashaw won't have to check his
inbox just yet.

Brashaw, program director at the Natural Resources
Research Institute at the University of Minnesota Duluth,
explains that timber bridges, just like bridges made of
concrete and steel, are built to last for decades. It was
once believed that treating lumber was enough to prevent
decay. but bridge inspectors now know better. Rotting,
water damage. and insect infestations damage bridges
from the inside out, compromising the strength of bridge
members and eventually leading to bridge failure if
ignored. "Lack of maintenance and lack of understand-
ing wood as a bridge material" also threaten the long-

term integrity of timber bridges, Brashaw said.
With so many threats to timber bridges, it's no sur-

prise that there are also a number of safety inspection
techniques. Some traditional methods of bridge inspec-
tion-such as visual inspections, sounding, and coring-
are often useless in detecting the first stages of decay, and
the latter two may damage the very material that is being
analyzed. Resistance drilling is a good way to catch
decay earlier, but like the other methods, is only effec-
tive in testing members, or individual pieces, of timber
bridges. Brashaw says instead of conducting tests on each
piling, piling cap, and beam, a better approach would be
to conduct a test on the structure as a whole, saving time
and energy while netting more conclusive results.

The technology for nondestructive vibration-based
bridge assessment has already been developed, as detailed
in a report by the U.S. Forest Service's Forest Products
Iaboratory. Nondestructive Assessment of Single-Span
Timber Bridges Using a Vibration-Based Method, pub-
lished in June (available at www.Lplfs.fed .us/docuimmts

/fphp/ 11f1 rp11627.p), highlights the simplicity and low

Good vibrations continued on page 2
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NATrlONA NEWS

Mike Sheehan is
NACE-LTAP liaison
Mike Sheehan has been named the
National Association of County
Engineers (NACE) liaison to the
National LTAP Association, replac-
ing Gene Calvert, formerly of the

Idaho LTAP Center.
"Sheehan's role is
to maintain liaison
with national lead-
ers of the asso-
ciation and their

Mike Sheehan programs, and assist
in promoting work

between LTAP and NACE," says
Tony Giancola, NACE president.

Sheehan is Olmsted County's
county engineer and a past presi-
dent of both the Minnesota County
Engineers Association and the
Minnesota Society of Professional
Engineers. He is also a member
of the Minnesota LTAP Steering
Committee and the Minnesota Local
Road Research Board's Research
Implementation Committee. LTAP

Minnesota LTAP shares experiences in border exchange program
In a world of free trade and global trade environments, transpor-
tation professionals are being called upon to change the way they
think about transportation and the partnerships needed to make
transportation systems work.

One such partnership is the U.S.-Mexico Border Technology
Exchange Program (BTEP), a cooperative effort of U.S. and
Mexican federal and state governments in highway transporta-
tion. As part of this program, a peer exchange workshop was
held this summer in Monterrey, Mexico, with representatives of
several Local Technical Assistance Program (LTAP) centers.

The workshop. held June 28-29, was attended by Jim
Grothaus, Minnesota LTAP program manager/engineer, along
with representatives of the
Nebraska, Ohio, and Rhode
Island LTAP centers and six
Mexican BTEP centers.

Workshop participants
shared experiences and
activities, identified practical
methods to enhance customer
service and deliver results, and
discussed the working envi-
ronment and long-term vision
of both the LTAP and BTEP
centers. Group sessions also
identified the centers' high-
est priority needs, challenges,
and opportunities, and drafted
recommendations for each
Mexican center. .i;; (;retlh i hi! !irnon i,,i /

In his presentation, Grothaus described current Minnesota LTAP
services and programs, future activities, and partnership efforts.

Founded in 1994, BTEP provides opportunities for sharing
information and technology among the U.S. border states and
their counterparts in Mexico. The program also seeks to extend
its capabilities along the Canadian provinces. States participating
in BTEP are Arizona, New Mexico, Alaska, California, Texas,
and Washington.

Through BTEP, North American transportation officials are
learning more about each other's practices and approaches to
common transportation issues. The program's goals are to cre-
ate a permanent technology exchange process, increase techni-

cal understanding, and improve
transportation systems along
the border region. It also helps
strengthen professional and cul-
tural understanding and improve
professional and technical apti-
tude among participants.

The peer exchange workshop
was organized by the Nuevo Leon
Technology Transfer Center,
located in the state of Nuevo
Leon, Mexico.

For more about BTEP, visit

hI- ://i lcrrn:ion ll h a.do . .

L TAP
A source for this article was the

FHWA Web site.
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Conference from page I

nology, deployment, engineering services, and products
to other customers.

For more information, see w w\.cflhd.gov'.

Tire Repair and Safety Workshop
Michigan LTAP gave an overview of its tire repair and
safety training that it has developed over the past three
years with various tire industry representatives. This
training, both classroom and hands-on activities in the
shop, has been a big hit in Michigan with counties
and cities. If vendors are not providing this training in
Minnesota, Minnesota LTAP will look into providing
this training.

Identifying Needs and Planning Solutions for Bike-
Pedestrian in Local Communities: Resources to
Help You
This session provided a perspective from bicycle/
pedestrian coordinators at the state and regional level
on community solutions and resources available to
local communities, and suggested how LTAP centers
can be involved to meet some of the technical assis-
tance needs of the local communities.

Partnerships with Tribal Governments
The session featured the mutual benefit of LTAP/TTAP
relationships with tribal governments, including the
identification of what LTAP/TTAP centers can do to
assist tribes (provide training and assistance, be an
advocate, help with tribal issues when requested, facili-

tate more effective communications between tribes and
other parties) and how tribes can assist LTAP centers
(sharing best practices, training support, facilities, etc.).
In addition, existing tribal partnership success stories
were highlighted. Most helpful were the guidelines and
principles shared on how to more successfully work and
develop relationships with tribal governments. LTAP

Good vibrationsfinom page I

cost of the testing methods: how much a bridge "bends"
can be measured by driving a heavily loaded truck over
the structure to determine the core strength. Another
option is to attach equipment designed to vibrate the
bridge at specified frequencies and to measure the
bridge's movement. Poor results call attention to interior
decay that visual techniques might not have discovered.

While Brashaw said this testing allows an inspector to
"do a better job faster," he's not content to stop applying
the technology there. What if the process were automated?
Each timber bridge would be permanently equipped with
an electric vibration motor, sensors, and communications
equipment. Each bridge, Brashaw says, would test itself on
a regular basis, and would assess its strength based on data
that have yet to be collected. If a problem were detected,
the bridge would send a message, possibly by e-mail, to
the county highway department. Since vibration testing is
fairly new, engineers aren't able to automate the process
yet. With funding to test more bridges and get the right
data, however, smart bridges are entirely possible.

Brashaw has organized his findings into train-
ing courses for Mn/DOT field inspectors and county
highway department inspectors. So far, more than 250
engineers and inspectors have been trained. If interest
continues, Brashaw says, additional training could be
offered. LTAP

-Jim Hammerand, LTAP intern

Technology Exchange
The Minnesota ILocal Technical Assistance Progranim
is part of the Federal Highway Administration's l ocal
Technical Assistance Program LTAP). IFAP is a
nationwide elffort designed to foster and improve infor-
mation exchange among local practitioners and state
and national transponrtation agencies. Minnesota I IAP
is administered by the Center for Transportation Studies
at the University of Minnesota, and cosponsored by
the Minnesota Local Road Research Board and the
Minnesota Department of Transportation.

The University of Minnesota is committed to the policy
that all persons shall have equal access to its programs,
facilities, and employment without regard to race, color
creed, religion, national origin, sex, age, marital status,
disability, public assistance status, veteran status, or
sexual orientation. this publication is available in alter-
native formats upon request.

Any prtxluct mentioned within should not be consid-
ered a product endorsement. Authors' opinions/findings
do not necessarily reflect the views of Minnesota LEAP
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The curtain opens...on the first OPERA annual report
Ten maintenance research projects-ranging
from dust reduction on gravel roads to solar-
powered flashers-take center stage in the
first OPERA annual report, produced by Min-
nesota LTAP for the Minnesota Local Road
Research Board.

The LRRB's Local Operational Research
Assistance Program, or the Local OPERA
Program, helps to develop innovations in the
construction and maintenance operations of
local government transportation organizations.
The annual report is a compilation of FY05
projects by local government transportation
organizations receiving OPERA support.

The program encourages maintenance
employees from all cities and counties to
get involved in operational or "hands-on"
research. In particular, OPERA-which pro-
vides up to $10,000 for projects-helps to
develop your great ideas locally and share
those ideas statewide, through the annual
report and on the Web.

Learn more about the Local OPERA
Program and apply for OPERA funding online
at ww .minIttup.uin.edulopCra, or contact Jim

Grothaus, Minnesota LTAP program engineer,
612-626-1077, mnitapla man cru.

For a copy of the 2005 annual report, please
visit ww w.mnulap.utm.ecdu/papcra.

One of the 10 OPERA projects from the
2005 annual report is reprinted here. We'll
share other OPERA projects in future issues of
the Exchange. LTAP

OPERA annual report excerpt:
Improved Effectiveness of Salt Brine as an
Anti-icing and Prewetting Agent

Project leader: Bernie Fasnacht, Street Division Foreman,
City of Mankato, 507-387-8648

Problem: Salt brine can be applied effectively only in
temperatures higher than minus 5 degrees Fahrenheit and
has a limited residual effect.

Solution: Lower the freezing point and increase the residual
effect of salt brine by adding Liquid Corn Salt (LCS), a
corn-based product of EnviroTech Services, Inc.

Procedure: The city's existing salt brine inventory was
mixed with LCS to create a 9-to-1 salt brine/LCS solution,
which would be used to pretreat or deice designated city
streets. No modifications were necessary to the applica-
tion equipment, but new equipment was purchased to mix
the solutions at the prescribed ratio. A rate of 40 gallons
per lane mile (gplm) was used to pretreat streets, while a
rate of 60 gplm was used to deice. Air temperature, surface
temperature, precipitation, application rate, and results were
recorded and analyzed on 41 nonconsecutive dates from
November 2002 to December 2004.

Results: The salt brine/LCS solution consistently prevented
snow from sticking to roads, it freeze-dried without creating
slippery conditions when applied at lower temperatures, and
it had longer lasting residual effects than a pure salt brine
solution. As a deicing agent, the salt brine/LCS solution

opened roads to salt trucks, making overall deicing opera-
tions more efficient. On three dates, the LCS treatment
prevented a salting event, which typically requires three salt
trucks to spread 65 tons of salt over the course of four hours,
all at a cost of approximately $3,600. Fasnacht invited Mn/
DOT to compare the salt brine/LCS solution alongside mag-
nesium chloride or potassium acetate as a basis for perfor-
mance and cost/benefit analysis. He also recommended that
more thorough records be kept with applications, including
more road weather information systems (RWIS) information.

Cost: $11,745 ($10,000 approved for project)

Implementation: The city of Mankato proposed to continue
using a salt brine/LCS solution on its roads, provided the
Marshall Truck Station with 8(X) gallons of the solution, and
will treat a Blue Earth County bridge for one season.

Status: Completed L TAP

Swing your partner, do si do: LRRB guide helps agencies form partnerships
Joining forces in a partnership allows agencies to build on
their respective strengths and abilities and realize together
what they couldn't do separately. Although partnerships
are typically a cost-effective way for local governments to
implement projects, these relationships become even more
compelling when resources are limited and multiple needs
compete for scarce available dollars.

A report published by the Minnesota Local Road
Research Board explores the use of partnerships in
Minnesota to advance needed public works projects. It
discusses what partnerships can mean for local units of
government, from the ways in which bartering of ser-
vices, equipment, and staff expertise allows local units to
make efficient resource decisions, to how major public
works projects can be implemented through the con-
certed efforts of interested partners.

The LRRB initially undertook this research imple-
mentation study to investigate the use of public/private
partnerships in Minnesota and learn how unique types of
partnerships have been used to implement major public
works projects. During the course of discussions with
the Technical Advisory Panel (TAP) assembled to guide
this task, the investigation was broadened to include all
types of partnership efforts by local units of government.
The result-through focus group discussions, selected
case studies, and the TAP's expertise-is a best practices
guide for Minnesota cities and counties.

The study found that partnerships can address almost
any need identified by an agency or jurisdiction. The

difficulty is in finding likely partners and establishing
a relationship that is mutually supportive. Many of the
partnerships began after local units of government had
laid the groundwork for success by developing good
working relationships with other jurisdictions or agen-
cies. Other partnerships began in the absence of any
previous history and formed when the agencies realized
a partnership could advance mutual interests. Three
common themes emerged: each partner understood that
mutual benefits would result from the relationship, the
potential benefits outweighed the risks, and achieving a
common goal could advance individual interests.

The resource guide is organized into three pri-
mary sections:

1. P Iarchip An i: Types of partnerships are cat-
egorized (see sidebar).

2. Sicpw -,: Su cce> u Il iPan lgu :: A model process
for partnering is presented.

3. Par :riinc' tc cc( ui This section
presents a summary of case studies investigated
by the TAP, and is a resource for cities and coun-
ties considering engaging in specific partnership
activities. The section is meant to provide both
inspiration and practical advice to local units of
government in Minnesota.

Based on survey responses, seven partnership areas
were identified (see sidebar). This list captures the range
of potential partnership activities that may meet a par-
ticular city or county need, and should be used to begin

thinking about the types of partnering endeavors needed
in a city or county.

The report-Partners ,or Good: A Resource Guide
jbr Partnership Iffbrts in Minnesota Cities and
Counties-is online at www.hrbh.rg/pdt72005 I .pdf.
L TAP

Partnership Areas
I. Mutual Aid-Assisting each other during extraordi-
nary events.

2. Materials/Equipment Sharing-Sharing materials
such as sand/gravel or equipment.

3. Staff/Expertise Sharing-Sharing staff time and

expertise between jurisdictions.
4. Joint Purchasing Efforts-

Joining together to let con-
tracts for services or goods
in such quantities that dis-
counted prices are obtained.

5. Issues Coalitions-Joining
together in support of a broad
transportation improvement
goal.

6. Facility Sharing--Jointly
financing and sharing a facility.

7. Public/Private Partnerships-Working with a private
interest to advance a major public works project.

From idea to product: the LRRB research cycle
Have you ever wondered where the ideas come from
for the LRRB products you see announced in this
newsletter, or how they get selected and funded?
Well, the following chart shows you the multistep
cycle involved. Created by Mn/DOT's Research

Services Section (RSS), the chart explains the many
steps along the way, from soliciting research problem
statements to prioritizing proposals. As this issue of
the Exchange goes to print, we're between steps 4
and 5 for CY06 projects. But even before the current

cycle is completed, a new cycle for CY07 projects is
already underway.

If you would like to learn more about the process
or submit a problem statement next year, please con-
tact Barb Loida of RSS at 651-297-5292. L TAP

.
9 .
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Clear Roads: research for winter maintenance
Winter maintenance agencies are always on the lookout
for new techniques and technologies. Although some
evaluations of materials and equipment are underway,
these testing activities for the most part are related to
how the materials and equipment meet specifications or
perform on standard lab tests. What is needed, in addi-
tion, is related field-testing and follow-up.

The Clear Roads program is intended to fill this gap.
Clear Roads is aimed at rigorous real-world testing of
winter maintenance materials, equipment, and meth-
ods for use by highway maintenance crews. Launched
in 2004 by seasoned winter maintenance engineers,
Clear Roads is part of the Transportation Pooled
Fund Program, and is sponsored by the FHWA, the
Transportation Research Board, and AASHTO. (To learn
more about the Transportation Pooled Fund Program,
visit x lpt i l c'unli.o bg/bir out.stm.)

By conducting structured field-testing and evaluation
across a range of winter conditions and highway main-
tenance organizational structures, Clear Roads projects
will deliver useful data and recommendations on the
effectiveness, ease of use, optimum application rates,
durability, and more, of many advanced winter opera-
tions technologies.

Clear Roads will:
* Work with the nation's top researchers
* Evaluate winter maintenance materials, equipment,

and methods under real-world conditions
* Develop specifications

and recommendations The Clear Ra
* Study and promote

innovative techniques will provide
and technologies that testing of wi
will save state and
local agencies money, nance mate
improve safety, and mert, and
increase efficiency

* Make results quickly
available to interested agencies

Wisconsin is the lead state, and Mn/DOT is one of
several partner organizations. Sue Lodahl of Mn/DOT
Research Services Section (RSS), a member of the

Clear Roads research will promote techniques and technologies that save money, improve safety, and increase efficiency.

Minnesota LTAP Steering Committee, served on the
Clear Roads Technical Advisory Committee last year.

Work began this past August on the first project
approved by the Technical Advisory

Is program Committee (see sidebar). The proj-
ect is expected to be completed in

eal-world two to three years, says Benjamin
er mainte- Zwart of Mn/DOT's RSS, who suc-

ceeds Lodahl on the Clear Roads
als, equip- Technical Advisory Committee. The

nethods, committee worked closely with the
selected vendor to define and final-
ize the scope of the project.

To learn more about the Clear Roads program, please
visit ' x .learr or . The Exchange will also keep
you posted about Clear Roads results and recommenda-
tions. LTAP

The Clear Roads Web site was a source for this article.

Handbook from page 1

book for Snowplow Operators describes the tools, best
practices, and limitations for snow and ice control. It
also explains when to use and when not to use these
tools and practices. In addition, the handbook encourag-
es progressive changes in snow and ice control practices
that will help agencies reduce salt and sand use-and
related environmental damage-while still meeting the
safety and mobility needs of roadway users.

The tabbed, 30-page handbook is divided into tive
main chapters: Basic Concepts, Before the Winter,
Before the Storm. During the Storm, and After the
Storm. In addition to standard best practices, the hand-
book emphasizes improved practices such as anti-icing,
prewetting, and pretreating. It also includes application
guidelines, a chapter on materials and quality control,
and a bibliography and reference section. A number of
charts and sample forms are included as inserts in the
back pocket for ease of duplication.

Written by Fortin Consulting, Inc., under contract
to Minnesota LTAP, the handbook was published by
the Minnesota Local Road Research Board and two
Mn/DOT units: the Research Services Section and the
Office of Maintenance. Technical project leaders were
Wendy Frederickson (Mn/DOT statewide winter main-
tenance coordinator), Jim Grothaus (Minnesota LTAP
engineer), and Kathleen Schaefer (Circuit Training and

Assistance Program instructor).
Members of the Technical Advisory Panel

committee were:
* Tom Broadbent. Envirotech Services, Inc.
* Jeff Dubay, City of Minnetonka
* Bernie Fasnacht, City of Mankato
* Greg Felt, Scott County
* James Klessig, Mn/DOT Central Office
* Dave Redig, Mn/DOT District 6,Rochester
* Tim Sheehy, Mn/DOT District 1, Virginia
* Brian Wolfgram, Mn/DOT District 6, Rochester

Bob Vasek of Mn/DOT Central Offlice also contrib-
uted to the project.

Protect our
roadside vegetation.

Chlorides can
damage vegetation
at concentrations
greater than 70
ppm (about 1/3

teaspoon of salt in
5 gallons).

Some fish species
are affected by
impaired water.

which is equivalent
to about I to 1.5
tablespoons of

salt in 5 gallons of
water.

TIrio ro e be hndboo, 'e vo on a 'ncl
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The handbook will be used as course material in
CTAP workshops held throughout the year (see page 8
for more about CTAP).

To download a copy, please visit the Minnesota
LTAP Web site at n

Below is a chart from the handbook. LTAP

Anti-icing Application Rate Guidelines
These guidelines are a starting point. Reduce or increase rates incremen-
tally based on your experience.

Condition

1 Regularly schieduled
applications

2 Prior to frost or black
ice event

3 Prior t iight i
moderate snow

Gallons/Lane Mile

MgCI Salt Brine Other Products
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Clear Roads project: accuracy of ground-
speed-control spreaders

Problem: Although ground-speed con-
trol has been used on snowplow and salt
spreader trucks in place of manual spread-
ers since the mid-1990s, the accuracy of the
equipment has never been determined.

Objective: Document controller settings,
actual salt usage, and prewetting rate infor-
mation from trucks with various types of
controller units during winter storm events.

Expected Results: Guidelines to help snow-
plow operators establish and maintain accu-
rate calibration of ground-speed controllers,
resulting in reduced salt usage and improved
efficiency.
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Collect them all: Mn/DOT 'trading cards'
It's probably happened to all of us: you return from a
conference or meeting, and a few weeks later you can't
recall where you put the handouts. If only it were easier
to remember them, you say to yourself-after all, you
know just where to find that Harmon Killebrew rookie
card at home.

Well, several state departments of transportation-
including Mn/DOT-are now creating "trading cards" to
make it easier to remember and share information about
their key projects. The Connecticut DOT, which came up
with the idea, developed three cards to complement the
presentations made by staff members at the 2005 TRB
meeting.

Designed to be easy to comprehend and inexpensive,
the trading cards are a convenient way to pass along

quick snapshots about transportation research projects.
One side of each card includes a color image and title,
while the reverse features succinct project highlights and
contact information.

"Trading cards are being distributed at conferences
and meetings as a way to share our research findings,"
says Sandy McCully of Mn/DOT's Research Services
Section. Six cards have been created to date:

* Rural Crash Reduction: pooled-fund study TPF-

5(086); w\ uits.unmi.elaireslchappilic leios lit~

ipo(oledllriiIC hlini

* 1-394 MnPASS High Occupancy Toll Lane:

* North/West Passage: TPF-5(093); wu i,,

.mi1 ;!auss.i e infu

* Portable Non-Intrusive Technologies (pooled-fund
study # TPF-5(073); \ w.tlotil.ta itc.nm.us
tsuidclalprcjcctslpnil b.hbir

* Toolkit for a Career in Civil Engineering: ivw

Irrh.i r I /('' t ' To lkiil

* A-Pillar Blind Spots: report # 2002-16, w ii hh

.,ur (or see below)

If you would like copies of Mn/DOT's cards, please
contact McCully at 651-282-2272. Bubble gum is not
included. LTAP

A source for this article was the FHWA Research &
Technology Transporter, April/May 2005.

Sample
Mn/DOT
trading card

A-Pillar Blind Spots:
Forward-Looking
Research
A-pillars, or support posts,
on either side of a vehicle's
windshield can block the
driver's view of oncoming
traffic and pedestrians con-
siderably.

Gene Isakson, a former
Sibley County engineer, A-F
submitted a problem state- FORWA1
ment to the LRRB, and
researchers Michael Wade
and Curtis Hammond at
the University's School
of Kinesiology completed
the first known research
study on forward-looking
blind spots. Report number
2002-16, Forward Looking
Blind Spots: A Report of
A-Pillar Induced Field-of-
View Obstruction and Driver
Performance in a Simulated
Rural Environment, was dis-
seminated in 2003.

This LRRB-funded research project has
resulted in an important addition to the
Department of Public Safety's 2003-04
Minnesota Driver's Manual-a warning con-
cerning the blind spots caused by the A-pillars

around vehicle windshields. It can be found in
Chapter 5, Driving Conditions: ;\\N w<tps.
.nuUsism ).l ranin U/ I) Manmul l)1 Manu

Search for 2002-16 at vuw wii n r.
Contact: Michael Wade. irik mun.

612-626-2094. LTAP

Finding the fountain of youth
for snowplows
Determining the best time to replace snow-
plows and other fleet assets could save
transportation agencies a significant amount
of money: replacing too early requires a
great deal of capital and replacing too late
results in extra maintenance and operations

costs for older trucks. In addition, life-cycle
times affect the economics and deployment
of new vehicle technologies.

In a recent research study, David
Wyrick, professor and head of the
Department of Mechanical and Industrial
Engineering at the University of Minnesota
Duluth, set out to investigate how to
improve fleet operating costs through
effective vehicle replacement, to validate
(or challenge) the current vehicle life stan-
dard of 12 years, and to understand utiliza-
tion issues at the Minnesota Department of
Transportation (Mn/D)OT).

Wyrick used the Equivalent Uniform
Annual Cost (EUAC) method as one way
to determine an appropriate life-cycle stan-
dard for Mn/DOT's fleet, focusing on the
class 330 snowplow. This method analyzes
the costs associated with owning a fleet
asset throughout its life to reveal the time
range with the lowest annualized costs.
Over the life of a vehicle, the annualized
acquisition cost comes down as the annual
operating costs go up. Using EUAC. the
researcher looks for the area in the middle
aftler the acquisition cost has gone down
enough and before the operating costs have
gone up too high. This is the "window of
opportunity" for replacing assets, Wyrick
says.

Good data were hard to find because
of inconsistent entering and tracking
of data, but Wyrick was able to make
some tentative conclusions based on his
analysis. He provided examples from two
Mn/DOT districts: District 6, in the south-
east corner of the state, and District 1, in
the north. The results showed an aver-
age optimal life cycle of 10.76 years for
District 6, and 9.26 years for District 1.
Assuming the results can be generalized,
if the life cycles of Mn/DOT's snowplows
were reduced from 12 years to 8 years,
Mn/DOT could save up to $330,000 per
year statewide on the class 330 snowplows
alone.

However, Wyrick says that a statewide
life-cycle standard "may not be optimal"
because of differences among districts and
among individual vehicles. He suggests
that life-cycle analysis could be conducted
on an individual unit basis to dispose of
problem vehicles earlier and to keep reli-
able vehicles longer. This could be done
by using trend analysis, which tracks
whether the cost is increasing or decreas-
ing for each vehicle and then replacing
those for which the costs are increasing,
or by using a control chart, which tries to
keep costs between specified upper and
lower limits.

The final report of this research is
available at w imn

.an h LTAP
Relprinted faomn 2005 annual report

of the Intelligent Tran.sportation SVstems,
(ITS) Institute at ( C'7S.

Maintenance
Research Corner
The members of the Mn/DOT New Technology, Research, and Equipment
Committee (NTREC), as well as staff of Mn/DOT's Maintenance Operations
Research (MOR), publish a monthly one-page bulletin of their latest news and
findings. Below are highlights from recent bulletins. If you would like to be added
to the bulletin mailing list, please e-mail Benjamin Zwart of Mn/DOT Maintenance
Research at hi .~ It.' l nt te.m . s.

Bypass scaffold
While performing inspection and repairs, the Bridge Crew in District lB can
now move a suspended work platform beyond an obstruction (i.e., bridge floor
beam) easily and safely. Moving the scaffold used to take several hours of hard
work. It is now accomplished in about a half hour with this MOR-funded project.

For more information, contact Gary Elmquist, Bridge Crew supervisor,
Mn/DOT District I Virginia
Office, 218-749-7798.

Statewide project
implementation
NTREC/MOR is working to pro-
mote statewide implementation of
successful research projects. The
first implementation project was
completed in June. The ICS Con-
crete Saw was featured in the May
2004 Bulletin and was selected for
this task. Because of their input.
Mn/DOT's bridge crews now have
three strategically located saws
at their disposal. Many thanks to
Metro District's bridge supervisor
Dale Dombroske for submitting the
original project proposal.

For more information, contact
Mn/DIOT Maintenance Research,
651-282-5434 or 651-297-1843.

Mov#g n scoffoM rlov ke ali~obou hlf o hos ; L LT
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SAFETY

Safety Tip Sheets: Marching you toward a safer workplace
Your shop or facility can be a dangerous place-but it ies shortly. To download your own set from the Web, please Minnesota ITAP. The program offers technical assistance

doesn't have to be. visit 'n\ .;. :itovpg pi o n and outreach to Minnesota's local transportation agencies

To help you avoid injuries and stay safe on the job. Min- More tip sheets will be created over the winter and posted regarding workplace and work zone safety. For more infor-

nesota LTAP has created 10 Worker and Workplace Safety Tip on the Minnesota LTAP Web site. mation, contact Jim Grothaus of Minnesota LTAP at 612-

Sheets. Covering topics from scaffolding to fleet safety, the The tip sheets are an outcome of the Minnesota Local 625-8373, or e-mail jrthaia its .mnn .du.

sheets are laminated and bound with a handy LTAP carabiner Agency Safety Pilot Program, launched earlier this year by Sample tip sheets are reprinted below. Future issues of the

(clip) for easy display. Sets are being sent to counties and cit- the Mn/DOT Office of State Aid, the Metro District, and Exchange will feature other tips. LTAP

Safety Tip #2

Fleet Safety:
Backing Accidents

Roughly one out of every four acc idents (25%i involves
ba- king. Considering that the average driver operates in
reverse less than a mile every year, this statistic is even more
alarming.

The following tips will help you avoid collisions while ba k-
ing:

* Avoid backing whenever possible. [)rivers should plan
ahead to reduc e hbaking operations in the first plac:e.

* Try to position the vehicle to avoid bar:king.

* if backing cannot be avoided, it is better to back in
upon arrival then to back out later while departing.

* Conduct a visual walk around of the vehic:le to identify

potentia hazards.

* Always hack slowly while (ontinuously looking and
listening for signs of trouble.

* Continuously <heck all mirrors while backing.

Following are key collision failures related to ba king opera-
tions:

* Failure to look before bac king

* Failure to ( heck blind spots

* Failure to <ondul t a walk-around

* Backing at an unsafe speed

* Failure to (betk mirrors often

* henever available, use a passenger to guide you dur
ing backing operations.

All backing accidents are preventable. The key is to plan ahead to avoid backing in the first place.
You should only back up your vehicle as a last resort.

Scholarships and financial aid
If you are interested in earning a degree

but need financial assistance, don't despair.

Many professional organizations and colleg-

es offer scholarships and other aid oppor-

tunities. Below is a selection of upcoming

opportunities; future issues of the Exchange

will include timely updates.

Society of Professional Engineers
The National Society of Professional Engi-

neers offers scholarships for high school

students planning to study engineering,

engineering undergraduate students, and

those students pursuing graduate studies in

engineering.
Web site: wwx .spe org/sch olarships

/s-liotme asp

Department of Civil Engineering
Departmental undergraduate scholarships

are offered once a year at the end of Febru-

ary. Notifications are sent by e-mail.

Graduate student financial aid is avail-

able in the form of fellowships, teaching

assistantships, and research assistantships,

to both U.S. and international students. You

are encouraged to apply about nine months

before your planned start of study. For

example, support for fall entry is awarded

beginning in January.

To receive full consideration for the fel-
lowship competition, applications should be

submitted by December 31. Please note that

students applying for the Master of Civil

Engineering degree (MCE) are not typically
awarded financial aid.

For further information, call the Civil

Engineering department at 612-625-5522.

Department of Mechanical Engineering
Three types of financial support are avail-

able for graduate students: fellowships,

research assistantships (RAs), and teach-

ing assistantships (TAs). In general, these

forms of support provide a regular stipend,
waiver of all or part of tuition and fees, and
a health insurance and benefit package. All

students who apply by the December 15

deadline will automatically be considered,
on a competitive basis, for pre-awards (i.e.,
awards offered in advance of a student's
enrollment) of financial support, often
through a combination of fellowship and
assistantship. Students who enroll without

a pre-award are still eligible for research
and/or teaching assistantships, which can
be obtained at any time during one's aca-
demic program.

For further information, go to v

um n.Ldu or call 612-625-2009.

Carlson School of Management
Departmental undergraduate scholarships are
offered once a year in the spring, typically
in February or March. Notifications are sent
by e-mail or students can call the Advising
office at 612-624-3313 for more details.

The Carlson School awards fellowships
and scholarships on the basis of academic

merit. The Carlson School automatically

reviews all applications for the Dean's and

Associate's Fellow Scholarships. Students

do not need to complete a special applica-

tion for these scholarships, but are urged

to apply by the December 15 deadline. All

other fellowships and scholarships require

an application and essay. Please review

individual descriptions at xww coomuiinn
cedu for specific application requirements.

The deadline to apply for these scholarships

is February 15.
For further information, call CSOM at

612-624-0006.

Hubert H. Humphrey Institute of
Public Affairs
The Humphrey Institute offers merit-based
financial aid in the form of scholarships,
fellowships, and research assistantships.
Most Humphrey Institute financial aid is

available only to applicants pursuing the

M.P.P. (master of public policy), M.S.
(master of science in science, technology,

and environment), and M.U.R.P. (master

of urban and regional planning) degrees.

Most awards require full-time enrollment.
Applications for merit-based aid must

be postmarked by January 5 to receive full

consideration. In addition to the merit-based

financial awards, a substantial number of

students in all degree programs secure
research or teaching assistant positions for
10 to 20 hours per week.

For further information, call the Hum-
phrey Institute at 612-626-7229, or visit
www f l.biiniedl .i adclL i ission
!inanmcial aidht n, .L TAP
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Reports
Concrete Pavement Road Map
(Federal Highway Administration,
FHWA-HRT-05-047)
The Concrete Pavement (CP) Road Map
is a comprehensive and strategic plan
for concrete pavement research that will
guide the investment of research dollars
for the next several years. It will result
in technologies and systems that help
the concrete pavement community meet
the paving needs of today, and the as-yet
unimagined paving challenges of tomor-
row. This report is online at \ \ l w .l
loit. /pli\cmeni/p i pi/pu ls/O0)47.

Field Observations and Evaluations
of Streambed Scour at Bridges
(Federal Highway Administration,
FHWA-RD-03- 052)
The damage to and failure of bridges

caused by scour are problems of national
concern; in 1993, more than 2,5(X) bridges
were damaged or destroyed by scour in

the Midwest. This report describes the
results of the second U.S. Geological

Survey national field-data collection and
analysis study on scour at bridges.

National Cooperative Highway
Research Program (NCHRP)
Synthesis 342: Chip Seal Best
Practices
(Transportation Research Board)
This report examines ways to assist in the
development and implementation of pave-
ment preservation programs by identify-
ing the benefits of using chip seal and by
highlighting advanced chip seal programs
in use around the world. The report
includes approximately 40 best practices
in the areas of chip seal design meth-

ods, contract administration, equipment
practices, construction practices, and
performance measures. To view the report
online (PDF, 3.1 MB) or to order a copy,
go to w w\,w.b.r/nL\/hlhurb detail
.aspid ND19I.

Safety Evaluation of Red-Light
Cameras
(Federal Highway Administration, no.

FHWA-HRT-05-048)
This report examines the effectiveness
of red-light camera (RLC) systems in
reducing crashes. The study used data
from seven jurisdictions across the United
States to estimate the crash and associ-
ated economic effects of RLC systems.
Crash effects detected were consistent in
direction with those found in many previ-
ous studies: decreased right-angle crashes

and increased rear-end ones. To view the
report online (PDF, 621 KB), go to ,

Transportation Applications of
Recycled Concrete Aggregate
(Federal Highway Administration, no.
FH WA-IF-05- 013)
This report captures the most advanced
uses of recycled concrete aggregate
(RCA) for transportation uses in the U.S.
It summarizes the information collected
during the review of practices in five
states, including Minnesota. The report
identifies the applications where the use
of RCA can have engineering, economic,
and environmental advantages; the bar-
riers related to these RCA applications;
and the best practices that allowed state
transportation agencies, recycled concrete
producers, and contractors to overcome
these barriers. The report (PDF, 3.7 MB)
is online at w vw.riimriunh .cdt

i ources/P dih /iarcpnrcut i H ilp.

Software
QuickZone 2.0 (Windows 95+)
A new and improved version of the Fed-
eral Highway Administration's Quick-
Zone software offers highway agencies
and others an even more effective tool
for work zone planning. First released
in 2002, QuickZone has been used by
state and local highway agencies and
construction contractors as a work zone
delay impact analysis tool. The Micro-
soft Excel-based software compares the
traffic impacts for work zone mitigation
strategies and estimates the costs, traffic
delays, and potential backups associated
with these impacts.

QuickZone 2.0 is available for purchase
from the McTrans Center, 800-226-1013
or 352-392-0378 (imtrns.cii .uflidu), or

PCTrans, 785-864-2599 (ww .ku
.ku.cdupi wrapi/pk I I/pcIransi mdcx.php).

Manuals
Covered Bridge Manual
(Federal Highway Administration, no.
FHWA-HRT-04-098)
This manual is the first research project
funded through the National Historic
Covered Bridge Preservation Program,
meant to provide comprehensive sup-
port to those involved with maintaining,
assessing, strengthening, or rehabilitat-
ing any covered bridge. The manual is
intended primarily for engineers and
historic bridge preservations to provide
technical and historical information on
preservation of covered bridges. It will

also be of interest to others involved with
covered bridges, including lay people,
owners, and contractors.

Guides
Road Weather Information System
Environmental Sensor Station
Siting Guidelines (Federal Highway
Administration, no. FHWA-HOP-05-
026)
This document provides guidelines for
siting an RWIS Environmental Sensor
Station (ESS) and its associated envi-
ronmental and pavement sensors. These
guidelines are intended to help estab-
lish uniformity in siting stations and to
improve the usefulness of road weather
information derived from ESS observa-
tions. This guide can be downloaded
(PDF, 2.4 MB) at w '\w ip>, i. i.hO

.go pubiii li a n/iii{5

High Performance Concrete (HPC)
Structural Designer's Guide
(Federal Highway Administration)
The main objective of this guide is to pro-
vide a source of information to structural
designers for the design and construction
of highway bridges and related structures
using HPC. This guide addresses all basic
aspects of developing and producing HPC
with desirable and beneficial characteris-
tics for the transportation community.
CD-ROMs may be requested by contact-
ing Louis Triandafilou by e-mail at
houtriandalon fi 1m I a.d).gO, or by

phone at 410-962-3648.

Roundabouts: An Informational
Guide
(Federal Highway Administration, no.
FHWA-RD-00-067)
Until recently, many transportation pro-
fessionals and agencies in the United
States have been hesitant to recommend
and install roundabouts due to a lack of
objective nationwide guidelines on plan-
ning, performance, and design. To facili-
tate safe, optimal operation and designs,
the FHWA developed this informational
guide on roundabouts. The guide includes
introductory material, design detail, and
a wide range of potential applications of
roundabout intersections. This guide can
be viewed online at ww1lr .

Summaries
Achieving a High Level of
Smoothness in Concrete Pavements
Without Sacrificing Long-Term
Performance (Federal Highway
Administration, no. FHWA-HRT-05-
069)
This document is a technical summary
of the report Achieving a High Level of
Smoothness in Concrete Pavements with-
out Sacrificing Long-Term Performance,
FHWA-HRT-05-068, that was published
by the Federal Highway Administration
in summer 2005.

You can view this report online (PDF,
71 KB) at w w.lflc.gv/pciiennt

/pubs/05069.
L TAP

Manual revision features best practices for low-volume
road construction and maintenance
A revised best practices manual for the construction and maintenance of low-vol-
ume roads has been published by Mn/DOT. The new document updates the low-
volume roads manual originally published in 2002.

Topics covered in the revised manual include the mechanistic-empirical
MnPAVE procedure for hot-mix asphalt (HMA) pavement design, methods for
traffic estimates, subgrade (embankment) soils and materials (including the use of
geosynthetics and alternative fill materials such as shredded tires and wood chips),
and pavement construction techniques, including granular materials and aggre-
gate bases. The information presented is optimized for Minnesota hot-mix asphalt
applications.

This updated manual is a valuable resource for road maintenance agencies in
Minnesota, as well as an informative survey of Minnesota's highly developed low-
volume road practices for transportation agencies in other states.

Best Practices for the Design and Construction of Low-Volume Roads
(Revised) (Mn/DOT 2002-17REV) is available from the Mn/DOT Web site at
w w w..rrb.orglpd172002 17REVpdf. LTAP

Reprinted from the November 2004 CTS Research E-News.

New content added to LTAP Web site
In recent months, Minnesota LTAP has added
two new features to its Web site.

The first is a new page listing Web-based
training opportunities. It includes colleges and

universities, professional associations, and
federal government agencies. To reach the
page, click on the Workshop & Events button
at VViHi ill itipl ill. di .

The second new feature is a catalog of vid-

eos available for loan through the Minnesota
H:AP librarian or from the Mn/DOT Library.

It lists nearly 700) videos on topics such as

gravel and low-volume roads, maintenance

and operations, and safety and health. The
catalog is located, at .ii ihiiip.ui it hI

/i L I isi id 1.limi. L TAP
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EVE NTS & TRAINING
Calendar
If your professional organization meets on a regular basis, let us include the information here. Contact us at n tap umn.edu.
For an up-to-date list of events in Minnesota and nationwide, please see the LTAP events Web page: www.mnl ap.Lmr eduIworkshops.

Dec. 6 Minnesota Association of Asphalt Paving Technologists 52nd Asphalt Conference

Jan. 17-20 Minnesota County Engineers Association Annual Conference

Jan. 25-27 City Engineers Association of Minnesota Annual Conference

Feb. 16

March 2

10th Annual Minnesota Pavement Conference

Brooklyn Center

Brainerd

Brooklyn Park

St. Paul

Transportation Career Expo

March 16-17 CPAM Annual Concrete Paving Workshop

Apr. 5 Road Salt Symposium

Apr. 11-12 Spring Maintenance Training Expo

May 24-25 Seventeenth Annual CTS Transportation Research Conference

Minneapolis

Duluth

St. Cloud

St. Cloud

St. Paul

Mike Marti, 763-249-6779, mmarti@srfconsulting.com

Oona Besse, 612-624-3492. conferences3@cce.umn.edu

Oona Besse, 612-624-3492, conferences3@cce.umn.edu

Shirley Mueflelman, 612-624-4754, conferences2@cce.umn.edu

Mindy Jones, 612-625-1813, jonesl54@cts.umn.edu

Concrete Paving Association, 651-762-0402

Jeanne Prok, 952-472-3540, jeanne@freshwater.org

Shirley Mueffelman, 612-624-4754, conferences2C@hcce.umn.edu

Katie Kjeseth, 612-624-3708, kkjeseth@cce.umn.edu

Coming LTAP and CTAP attractions
LTAP workshops

Check the LTAP Web site for a full listing of workshops
and other upcoming transportation events: www.mnltap
.umn.edu/workshops. You can also register for all work-
shops online.

Brochures advertising upcoming LTAP workshops
are mailed six weeks prior to the first scheduled
workshop. Electronic notices are sent as a reminder
approximately three weeks later. To be included on our
electronic mailing list, please contact Minnesota LTAP
at mnltap@umn.edu or call 612-625-1813. Disability
accommodations are provided upon request.

Fall 2005
Reducing Risk and Liability
Provides a basic definition of tort liability and how it
applies to roadway design, construction, and mainte-
nance.
Nov. 30 Marshall
Dec. 8 Medina
Dec. 14 Grand Rapids

Winter 2006
Work Zone Traffic Control Seminar
Gives an overview of basic traffic control procedures for
work zones and shares the latest in traffic control and
safety devices.

Jan. 19
Jan. 26
Feb. 1
Feb. 9
Feb. 15
Feb. 22
March 2
March 9

Detroit Lakes
Austin
Duluth
St. Cloud
Rochester
Mankato
Prior Lake
Brooklyn Center

Asphalt Pavement Maintenance and Preservation
Presents an overview of the available technology and
tools for implementing a successful pavement preserva-
tion program.
Feb. 20 Rochester
Feb. 22 Brainerd
Feb. 23 St. Paul

Traffic Engineering Fundamentals
Helps those who are responsible for addressing traffic
issues in their jurisdictions by providing information on
basic traffic engineering practices.
Feb. 15 To be announced

Others on tap through summer 2006
* Hydraulic Design of Culverts and Drainage Systems
* Truck Weight Compliance Training
* Best Pavement Design Practices for Local Roads

* Gravel Road Maintenance
* Preventive Maintenance for Public Works Equipment
* Truck Weight Compliance Training
* Motor Grader Training

CTAP workshops
The Circuit Training and Assistance Program (CTAP)
uses a fully equipped van to provide on-site techni-
cal assistance and training. Current CTAP training
courses and special presentations are:

* Asphalt Pavement Maintenance
* Culvert Installation and Maintenance
* Dust Control on Unpaved Roads
* Gravel Road Maintenance
* Roadside Vegetation Management and Erosion

Control
* Snow and Ice Control
* Work Zone and Flagger Safety

CTAP workshops are informal and usually hands-
on-in fact, many are held in or adjacent to mainte-
nance facilities. Sites with easy access for the van are
preferred. CTAP fees are $250.00 for 8 to 10 partici-
pants and $350.00 for 11 to 40 participants. The fees
are for a two- to four-hour CTAP workshop.

To schedule classes, call the CTAP instructor,
Kathy Schaefer, at 651-282-2160, or e-mail Kathleen
.Schaefer@dot.state.mn.us. L TAP

Roads Scholar credit offered at
'How To" conference
The Northland Chapter of the Ameri-
can Traffic Safety Services Association

(NCATSSA) will hold its 14 ' annual
"How To" training conference March

21-22, 2006, in Fargo. The training con-

ference is open to city, county, state, and

federal agencies as well as consulting

engineers and contractors.
The two-day conference is intended

for field-level installers, supervisors, and

designers who work in the areas of work

zone traffic control, permanent signing,

and pavement marking. Planned topics
include:
* SAFETEA-LU: what it means for you
* Weight limit training and road restrictions
* Sign inventory and asset management

* Guardrail training
* Pavement markings
* Flagging operations

* Sign installation training
* Proper sheeting and applications

Participants may also enroll in a Work
Zone Traffic Control workshop and
receive half a credit toward Minnesota
LTAP's Roads Scholar Program (www
.mnltap.umn.edu).

In addition, the exhibit hall will fea-
ture displays and representatives from
material and equipment suppliers.

Mark your calendars now for next
spring's training conference. Advance
registration materials will be mailed out
in November, or you can register at
www.atssa.com.

If you have any questions, please con-
tact "How To" committee member Rick
Shomion of Mn/DOT, 651-296-3035,
rick shomioin ( dol.late.mn.lus. LTAP

yOU I '

PLEA

NGE
k_ T orHERS

What's ahead.............

Fall Maintenance Expo coverage

Context Sensitive Design & Solutions

2006 LTAP training preview

and more!
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