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Pavement Conference: from taconite to tire/pavement noise
Tire/pavement noise is a growing

issue around the country. Participants
got an earful of the latest findings in
this and many other pavement-related
areas at the Ninth Annual Minnesota
Pavement Conference, held February
17 in St. Paul. Conference coverage
appears on pages 4-6.

The event was sponsored
by the Minnesota Department

of Transportation (Mn/DOT),

of other organizations, and facili-

tated by the University's College of

Continuing Education.
Jim Grothaus of Minnesota LTAP introduces a special hands-on computer workshop that

Pavement Conference allowed attendees to use hot-mix asphalt computer design tools. The workshop was offered

continued on page 4 several times throughout the day.

And the award goes to...
Minnesota County Engineers
Association
2004 Project of the Year: The Cass
County Highway Department and
its county engineer, David Enblom,
received this award for the total recon-
struction of 7.7 miles of CSAH No. 13.

Cass County was responsible for the
project design, construction supervi-
sion, and management using Mn/DOT
State Aid standards. Although imple-
mented and overseen by Cass County,
the project required the cooperation and
involvement of several agencies. These
were Cass County, Mn/DOT, the Federal

Highway Administration (FHWA),
Chippewa National Forest, Leech Lake
Band of Ojibwa, U.S. Army Corps of
Engineers, U.S. Coast Guard, Minnesota
Department of Natural Resources
(DNR), Onigum Local Indian Council,
Leech Lake Heritage Sites Program, and
the Minnesota Historical Society.

The project was a huge undertak-
ing for Enblom and the Cass County
Highway Department, taking more than
seven years of planning, design, envi-
ronmental permitting, and funding and
right-of-way acquisition before being
completed in 2004.

In granting this award, it was noted
that this project was an excellent
example of identifying and involving
other agencies to put together a project
that serves many users, and that without
interagency cooperation and funding,
the project might still be in the program-
ming stage.

Special Project of the Year: The

MCEA recognized the Central Lakes

Trail project in Douglas, Grant, and
Otter Tail Counties with an award for
special project of the year. The location
is the former Burlington Northern rail
line grade between Fergus Falls and
Osakis, Minnesota, traversing approxi-
mately 55 miles.

The Central Lakes Trail project was
a joint planning and construction effort
by the three counties. The project had a

total cost of approximately $2.64 mil-
lion, with contributions from designated
transportation-related enhancement
funding from the FItWA, Minnesota
DNR Regional Trails monies, and
local funds.

The project consisted of rTE
subgrade preparation, aggregate Min
base, and bituminous surfacing t,1
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to 10-foot-wide lanes and 2-foot paved
shoulders. Also included were pavement
markings and signage.

Not only was this a joint effort by
the three county highway departments,
it was a community effort with the
involvement of snowmobile clubs, land-
owners, fund-raising groups, cities along
the trail, and the county boards of each
county. The result is a 55-mile multiuse
trail offering miles and hours of snow-
mobiling, cycling, and hiking through
scenic west central Minnesota.

Safety Award: Wright County and
Wayne Fingalson were honored a sec-
ond time in nine years with MCEA's
Work Zone Safety Award. Wright
County earned the award in part because
of its excellent annual work-zone safety
training of all maintenance, construc-
tion, inspection, and engineering staff
including seasonal employees. Other

Awards continued on page 2

Pilot safety program
launched
There's a new program in Minnesota to help
make your job safer. The Minnesota Local
Agency Safety Pilot Program was launched ear-
lier this year by the Mn/DOT Office of State Aid,
the Metro District, and Minnesota LTAP. It offers
technical assistance and outreach to Minnesota's
local transportation agencies (city, county, town-
ship) regarding work-area and work-zone safety.
For more information about this program, please
call Jim Grothaus of Minnesota LTAP at 612-
625-8373 or e-mail jProilrus ctls.uimmeldu.

Ray Viall will provide the technical expertise
for the program. Viall has more than 30 years
of experience with government agencies in the
areas of risk management and workplace safety,
road maintenance, snowplowing, and construc-
tion. With this experience, he is ready to help
local government agencies when called upon.

You may contact Viall for technical assistance
and on-site visits regarding a range of safety
topics, such as hazards communication, shop
machine safety, and trenching and excavation.

Please feel free to contact him at 612-670-
0533 or ra\. itlI( do t.statIc.In II us.LTAP
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AWARDS
from page 1

Richard West and Wayne Fingalson

reasons were the use of a formal accident
and incident investigation and review
procedure, the implementation of a Public
Works Department booth at the county
fair with emphasis on highway mainte-
nance safety, the purchase of a commer-
cial-grade washer and dryer for in-house
cleaning of safety garments, and the
empowerment of every employee to make
traffic control changes to ensure confor-
mance with safety standards.

City Engineers Association of
Minnesota
2004 Engineer of the Year Award:

Terry Wotzka is a prin-
cipal with Short Elliott
Hendrickson Inc. and
city engineer for Waite
Park and Sauk Rapids.
Sauk Rapids nomi-
nated Wotzka for his

Terry Wotzka exceptional work and
commitment to public

involvement on a controversial bridge
project that affected several communi-
ties, counties, a township, and a planning
organization.

2004 Municipal Project of the Year
Award: The city of Golden Valley,
together with consulting engineers
Short Elliott Hendrickson Inc., were
awarded the 2004 CEAM Project of the
Year Award for their joint effort to plan,
design, and construct an $18 million road
reconstruction project that calmed traffic,
improved pedestrian safety, reconnected
neighborhoods, and resolved drainage
issues in the Brookview Neighborhood of
Golden Valley.

The construction of 1-394 severed the
connection between former TH 12 and
the Brookview area of Golden Valley that
includes Winnetka and Laurel Avenues.
Diverted traffic levels soared to 15,000
vehicles a day on these residential streets,
creating pedestrian safety issues and caus-
ing residents and business owners to feel

disconnected from the community and the
city's largest park.

The project involved the large-scale use
of a light-weight aggregate fill to address
drainage concerns that reduced the pos-
sibility of road settlement and eliminated
the need for costly utility relocations.

The project extended into adjacent
Brookview Park, the city's largest and
most popular. Enhancements included a
new series of connecting trails, decorative
lighting, a welcoming gateway, renovated
shelters, new parking lots, and plant buf-
fers around existing wetlands that helped
address water quality concerns and trans-
formed the ponds into a flourishing wild-
life habitat.

"The area now feels much more like
a neighborhood, and residents are truly
happy," Golden Valley Director of Public
Works Jeannine Clancy said. "It's better
than we could have ever imagined."

Women's Transportation
Seminar

Shelly Pederson,
city engineer of
Bloomington and
a Minnesota LTAP
Steering Committee
member, was named
the 2005 Women's

Shelly Pederson Transportation Seminar
(WTS) Woman of the

Year. This award is given to a woman
who is a leader in transportation and
has made an outstanding contribution to
the transportation industry, and who has
directly contributed toward the advance-
ment of women and minorities through
programs and opportunities in the trans-
portation field.

The award was presented on April 6,
2005 at the WTS Annual Scholarship and
Recognition Luncheon in Minneapolis.

Institute of Transportation
Engineers-North Central
Section
Young Transportation Professional of

the Year Award:
Wayne Sandberg,
transportation engi-
neer in Washington
County, received
this award, which
is presented to an
individual 35 years
old or younger who
has made outstanding
contributions to the

Wayne Sandberg Institute as well as

Awards continued on page 6

Color blindness affects
perception of LED signals
by Rachel Guan, Mn/DOT

Does color blindness affect the
perception of green light-emit-
ting diode (LED) signal indica-
tions? As the use of LED signals
becomes more popular, new issues
have emerged that need investiga-
tion to determine the impact this
new technology has on the driving
public.

In the fall of 2002, the
Minnesota Department of
Transportation (Mn/DOT) received
a complaint from a color-blind citizen
concerning his ability to properly per-
ceive the new LED indications. Under
direct sunlight conditions, especially
near the spring and fall equinox, the
color-blind individual could not deter-
mine which indication, either red or
green, was illuminated.

Color blindness, also known as
color-vision deficiency, affects up to
8 percent of the male population and
0.5 percent of the female population
in the United States. Normal color
vision requires the use of specialized
receptor cells called cones, which are
located in the retina of the eye. There
are three types of cones-red, blue, and
green-that enable people to see a wide
spectrum of colors. Color blindness
occurs when the amount of pigment
sensitivity per cone is reduced, or when
one or more of the three cone systems
is absent.

There are two main forms of color
blindness. Red/green color blindness
(deuteranopia) is the most common
deficiency, along with blue color blind-
ness (protanopia), which is an inability
to distinguish both blue and yellow
(they are seen as white or gray). The
photos at www.mnltap.umn.edu
/publications/exchange illustrate the
color-deficient traveler perceptions of
traffic signal indications.

Color vision deficiency affects a
significant number of motorists. In
2002 and 2003, Mn/DOT teamed with
Washington County and conducted a
green LED preliminary investigation
and field-testing study.

The study involved the purchase of a
number of different LED signal indica-
tions from multiple manufacturers. The
different LED indications varied in their
design, with a main variation being the
color of the lens or housing of the LED.
Some models came with a clear lens

and others had a green-tinted lens.
The preliminary investigation found

that the clear lens green LED reflection
could appear brighter under direct light-
ing conditions. To further investigate
the impacts, different designs of LED
signal heads were installed on Valley
Creek Road in Washington County, and
a field-testing study was conducted by
the team. Field testing was conducted
from April 8 through April 10, 2003.
Both color-blind and non-color-blind
subjects were driven through the test
intersections, and interviews were con-
ducted at each intersection. The study
determined that:

* There is a difference in green
LED perceptions between color-
blind and non-color-blind people.

* There are different impacts on
perceptions from different signal
indication designs. The green-
tinted lens was better for the
color-blind, but the clear lens was
better for the non-color-blind.

* The best solutions are very dif-
ferent for color-blind versus
non-color-blind travelers. The
brand and the design of the head
(high LED count versus low LED
count) that was best was different
for color-blind versus non-color-
blind.

The project recommended that more
study would be needed to determine
whether any of the designs currently
on the market can balance the needs of
color-blind and non-color-blind drivers.

The study results were published
in the August 2004 issue of the ITE
Journal. For more information on the
field study, please contact Ray Starr,
Mn/DOT, ray.starr@dot.state.mn.us;
Wayne Sandberg, Washington County,
wayne.,sandberg @co.washington
.nm.us; or Rachel Guan, Mn/DOT,
Rachel.guan @ dot.state.mn.us. LTAP

Technology Exchange
The Minnesota Local Technical Assistance Program
is part of the Federal Highway Administration's Local

Technical Assistance Program (LTAP). LTAP is a
nationwide effort designed to foster and improve infor-
mation exchange among local practitioners and state

and national transportation agencies. Minnesota LTAP
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
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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 product mentioned within should not be consid-
ered a product endorsement. Authors' opinions/findings
do not necessarily reflect the views of Minnesota LTAP

Contact us
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below.

Technology Exchange welcomes contributions
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to Pamela Snopl, managing editor.
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New ideas and guidance:
The LRRB needs you!
by Tom Colbert, Eagan Director of Public Works

I'm sure many of you are familiar with or
at least have heard of the Minnesota Local
Road Research Board (LRRB). But have
you ever stopped to think about the mean-
ing of its name? Obviously, the key word
is "Research." Where would our society
be without research? I can't think of any
profession that hasn't benefited from
research in the pursuit of trying to make a

better society.
And in the field of transportation, we

all know that "Roads" are what the world
rolls on. However, I think that the real key
word is "Local." This is
where "the rubber hits
the road," so to speak. Townshi
At the local level, it is
the practitioners-local county ag
engineers, managers,
and other officials- ally do n
who are expected to
make it good, make it physical, t
right, make it last, and
make it cost next to financial r
nothing. That's perfec-
tion! And it is research perform th
that makes this noble
goal attainable. Just as research or
necessity is the mother
of invention, problems to find be
with no easy solution
(or just plain inquisitive methods
minds) are the heart
and soul of research. dures...That

Township, city, and
county agencies usually board c
do not have the physi-
cal, technical, or financial resources to
perform the necessary research or experi-
ments to find better means, methods, or
procedures to improve current practices
for constructing or maintaining our trans-
portation infrastructure. That's where the
"Board" comes in. This is a representa-
tive group of engineers from city, county,
state, and academic institutions that
solicit, review, initiate, and fund research
projects for "Local" roads.

While professionals through the
University of Minnesota, the Minnesota
State Colleges & University (MNSCU)
system, or dedicated research engineers
within Mn/DOT perform the research,
there is a need for practical guidance and
input from the local practitioners (that's
you and me!) to ensure that the research
results are able to be put to practical use.
Every research project needs a Technical
Liaison (TL) who serves as the central
contact for the researcher and also chairs

a Technical Advisory Panel (TAP) consist-
ing of two or more other peer members
from local agencies to collectively help
guide and direct the research to a mean-
ingful and useful result.

The TAP usually meets two to four
times over the course of the research for
approximately two hours at a location
close to the research and convenient to
the TAP members. They don't have to
do any work on the research itself other
than to provide meaningful feedback to
the researchers as the project progresses.

p, city, and

encies usu-

ot have the

echnical, or

esources to

ie necessary

experiments

tter means,

, or proce-

's where the

:omes in.

So you can see that the
time commitment is
not extensive, and it is
also a great opportunity
to network with your
peers on some interest-
ing topics.

The benefits that
this local input pro-
vides to this type of
research are invalu-
able. Similarly, the
benefits received by
the local practitioners
(again, you and me)
from participating in
meaningful and often-
times cutting-edge
research are very ful-
filling and rewarding,
both personally and as
a professional career
enhancement.

The LRRB needs
both ideas and volunteers from people
just like you. We need you to submit
problem statements (i.e., ideas) that can
be used to solicit research proposals for
funding through the LRRB. Once funded
as a formal proposal, we need your con-
tinued interest and involvement as a val-
ued TAP member to guide the research.

If you have an idea that just needs
some research to be the next big break-
through, or would just like to be part of
helping to make our tomorrow better by
providing your thoughts to something
that interests you, please let us know.
Contact Barb Loida of Mn/DOT Research
Services at 651-297-5292, barbara
loida(t,,dot.statc.mn.us, for further infor-

mation. I can confidently say you'll be
glad you did. LTAP

Colbert is a former chair of the
Minnesota LRRB and has been a member
of several TAPs.

Roundabouts considered for multilane roads
by Ken Johnson, Mn/DOT

Ed. note: The winter 2005 Exchange arti-

cle titled "Engineering solutions-working
together for Minnesota" incorrectly cited
Ken Johnson's presentation at the Toward
Zero Deaths Confterenee. Following is what
we should have printed. Our apologies to
Johnson and our readers.

Modem roundabouts are a traffic
control device that can be used in many
intersection locations that have tradition-
ally been signalized. They can handle

traffic volumes up to 8,000 vehicles per

hour; however, these larger volumes need

multilane roundabouts. Many agencies

have taken a "slow and easy" approach

that will only consider single-lane
roundabouts until quite a few have been

constructed, after which that agency will

consider multilane applications. Other
agencies have jumped right in and con-
structed multilane roundabouts from the
beginning. Wisconsin DOT, for instance,
has four operating multilane roundabouts
on the state highway system. Studies have
shown that while the overall crash rate of
a multilane roundabout is only slightly
less than that of a signalized intersec-
tion, the injury crash rate is significantly
reduced.

Mn/DOT currently has a moratorium
on multilane roundabouts on the State
Aid system; however, there are locations
on the state highway system for which
Mn/DOT staff are considering multilane
applications. LTAP

LRRB UPDATE
RIC seeks liaisons
2005-2006 tasks
Tom Colbert's article at left explains
how LRRB research projects are con-
ducted. After a project is completed, the
LRRB then works through its Research
Implementation Committee (RIC) to
transfer research results into practical
applications. The RIC uses a variety
of methods-such as videos, written
reports, and CD-ROMs-to reach engi-
neers and others with new developments.

The RIC is seeking liaisons for its
2005-2006 tasks (see list below). For
liaisons, the RIC typically seeks local
government personnel with experience

or knowledge within the subject area.
"They would attend three to five two-
hour meetings over a six-month period,"
says Mike Marti, SRF Consulting, "and
would direct the research implementa-
tion, review drafts, and provide input."

To volunteer, e-mail Marti at
nmarti irfcuonsulting.comn. Work begins
shortly, so don't delay!

The RIC is chaired by Mark
Maloney, public works director with the
city of Shoreview, who succeeds outgo-
ing chair Wayne Fingalson. LTAP

RIC tasks

Geosynthetics training module and
workshop
Over a period of many years, LRRB investi-
gations have identified best practices for the
design and construction of low-volume roads
using geosynthetics. These best practices
were summarized in reports, one-pagers,
PowerPoint presentations, and a CD-ROM,
most of which reside on the LRRB's Web
site. At a national level, the FHWA has devel-
oped training modules incorporating best
practices for the design and construction of
low-volume roads using geosynthetics.

The objective of this task is to develop a
training module integrating the best practices
resulting from the LRRB research, using the
existing FHWA training module.

Seal coating-update of handbook and
training module/workshop
Mn/DOT Publication No. 1999-07 provides
a solid background in seal coat materials,
equipment, design, and construction for field
inspectors. Since this handbook was pub-
lished, research has identified new materials
specifications and application methods.

The objective of this task is to review
these specifications and methods and sub-
sequently update the handbook as needed.
Additionally, a two- to four-hour seal coat
training module for state and local agency
maintenance and construction personnel will
be developed.

LRRB-RIC research review
The objective of this task is to review LRRB/
RIC documents and references on the LRRB
Web site to determine if they should be com-
pletely removed, referenced only, provided
full online access (PDF), or updated. For
those in need of updating, the purpose, tasks,
and costs associated with updating the indi-
vidual product will be provided.

Project memorandum (environmental pro-
cess)--online tool
Federal legislation requires the study and

documentation of the purpose and need, the
social, environmental and economic impacts,

and the location and design of federally aided
projects. Currently the project manager pre-
pares a Project Memorandum, in the word

processing software of choice, and submits
a hardcopy with attachments for review and
approval. The purpose of this project is to
convert the existing word processing process
to a Web-based data collection tool, which
will use standardized documentation and lan-

guage to the maximum extent possible.
The tool will improve the consistency and

completeness of Project Memoranda, which
will enhance the efficiency of both prepara-
tion and review, thereby streamlining the
process.

Weather and loads video-update/remake
In 1991, the LRRB developed a video
describing how pavement materials are
affected by weather and loading. This video
taught the basic concepts of pavement engi-
neering, including fatigue, bearing capacity,
and thermal expansion. It also identified a
set of cross-sectional pavement models that
were used to show how pavements respond
to weather and loading. Since 1991, changes
have been made relating to pavement engi-
neering, legislation, and loading practices.

The objective of this task is to update the
video, incorporating recent changes relating
to weather and loads and the effects they
have on roads. The recommended deliverable

for this task is a video and associated out-
reach material. LTAP

Web site offers traffic calming research, resources
Finding reliable information on traffic
calming techniques and implementa-
tions will be easier, thanks to a new Web
site sponsored by the Minnesota Local
Road Research Board (LRRB). The site,
"Traffic Calming in Minnesota" (www
.mnm-traflfic-clmin.or), offers a search-
able database of projects in Minnesota
and downloadable reports from LRRB-
funded research projects.

The term "traffic calming" covers
a range of techniques designed to curb
undesirable driver behaviors such as
speeding and cutting through residential
neighborhoods, as well as to increase
safety for pedestrians, motorists, and
other road users. Although numerous
projects have been implemented across
the U.S., traffic calming is relatively new
in this country, so there are few available
standard references for communities and
researchers to consult.

Research reports by researchers from
the University of Minnesota and Mn/DOT
are available on the site. The reports offer
a range of perspectives on traffic calming,

including design principles and examina-
tions of the psychological effects of vari-
ous traffic calming measures on drivers.

The site also offers guidelines for
collecting data on the effects of traffic
calming implementations. Better data col-
lection practices should lead to improved
decision-making capability for engineers
and policymakers who are interested in
applying traffic calming techniques.

"Traffic Calming in Minnesota" is
a welcome addition to the available
resources on this important traffic man-
agement tool. For more information
on the site, or if you are a city/county
engineer who would like to add a project
to the implementation database, contact
info( 'n-trafic calminne.or. LTAP
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Three sides of pavement preservation
Mn/DOT's experience with chip seal
At the ninth annual Minnesota Pavement Conference,
many speakers followed a time-honored tradition of
adding a little spice to their presentations. In a session
on pavement preservation, Jerry Geib, the pavement
preventive maintenance engineer at Mn/DOT's Office
of Materials, began with a joke---of sorts. He held up a
pavement core and said, "So I walked into a bar, put my
core on the table, and said, 'Give me a beer -and one for
the road."' Before too many groans were heard from the
audience, Geib acknowledged that it was a really bad joke.
But he said he hoped people would take a close look at the
core he was holding up because it was a good example of
what he came to talk about: successful seal coating.

He then referred the
audience to a paper titled
"Chip Seal Program
Excellence in the United
States," which had been
presented by Douglas
Gransberg at the 2005
Transportation Research
Board conference. Geib
said Gransberg discov-
ered a commonality in
successful seal coating
projects: Everyone who
reported excellent perfor-
mance used a one-stone-
thick layer.

He said his own
research bears out
Gransberg's findings. On
rural trunk highways, the
best seal coats use rock
that is very consistent in size: FA-3 modified-that is,
slightly small FA-3 with very little that will pass through
a number 4 sieve-laid down at about 17 to 18 pounds
per square yard. He emphasized the importance of unifor-
mity in both size and shape. "The larger single-size stone
makes construction easier and you get a heavier applica-
tion of binder when all your chips are the same size; it's
like gluing down little dice. Those cubical chips stand up
very well to turning traffic."
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He discussed the use of FA-2 rock on trunk highways.
He characterized the smaller FA-2 as more of a sand seal.
On city streets where "somebody's going to be backing
out of a driveway right after the chips have gone down,"
he said, "the FA-2 works well since there will be less
pick-up."

If seal coating is done early enough in the life of a
pavement, Geib said, about three-tenths of a gallon of
emulsion should be the right amount. "If we wait until that
road really becomes aged and oxidized, we might need
four-tenths of gallon-a 33 percent increase. He said the
best approach is to lay down a couple hundred feet or so,
roll it, and then check for pick-up. "If you're getting a lot
of pick-up, drop it down two-hundredths of a gallon. That
may not seem like a big difference, but if you figure the
percent difference, it really is. You can make adjustments
throughout the day as your pavement changes."

Geib recommended CRS-2P (polymer-modified) emul-
sion. "With the CRS-2P, we do a hard sweep and turn
it back to traffic at the end of the night. With CRS-2, it
really takes that emulsion two weeks to develop the chip-
grabbing strength that CRS-2P gets in a day."

He also said Mn/DOT fog seals all chip seals at the
time of construction with CSS- lH emulsion, diluted 1:1
with water. "Depending on your rock size, from six-hun-
dredths to a tenth of a gallon-and we want good, clean
rock, zero to 1 percent pass in the 200 sieve with no clay
material. If you get just a little clay in there, the emulsion
will grab the clay, not the chips."

Geib also emphasized the importance of properly
adjusted and managed equipment. "The end nozzle has to
be spraying so we're getting our three- to four-tenths of a
gallon right at the edge. With the CRS-2P, you've got to
get that rock on within one minute. The chip spreader and
rollers need to be right behind the sprayer." He recom-
mended three rollers going no more than five miles per

hour. "If the rollers start
going too fast, they turn
over those chips and get
the black side up and
then we're going to get
a lot more pick-up. You
also need to sweep no
later than the next morn-
ing. It really is all these
details that make the dif-
ference."

Geib's advice is
based on a whole lot
of seal coating done by
Mn/DOT. He said the
agency's work in the past
year program included
about 2,900 lane miles,
which amounts to about
10 percent of Mn/DOT's
trunk highway system.

"What I'd like to see is that any agency would do a little
more than this-so you complete the entire system every
seven or eight years." At that rate, aging due to oxidation
will be significantly slowed down, "and by doing that, you
can hopefully slow down the thermal cracking, which is
what really turns pavement maintenance into a much more
expensive proposition."

As additional resources, Geib recommended:
* Minnesota Sealcoat Handbook (1999-07)

i ww.mnroad.dot.statc .mn.usiresearchIMnROAl)
_Pr jeclUrestoolslresloolsN(.,sp

* The Sealcoat Design Program, which can be down-
loaded from Mn/DOT's Web site
w\w .n inmud.dot statei mn.us/research/MnROADI
_ Project/restools/restools90asp

* A maintenance technical advisory guide from
the California Department of Transportation
(CALTRANS)
w\L.dotl.ca.go//ilinaini/roadway.htmn

In-progress FHWA fog seal study
Larry Scofield, of the Arizona Highway Department,
reported preliminary results of a Federal Highway
Administration study of fog seal. Not to be outdone by
Jerry Geib, Scofield also started his presentation off with
a bang--of a sort. He showed a mid-air photo of a jet
plane creating a visible sonic boom. "If you took this
photo a second sooner or later, you wouldn't see anything.
Imagine the fun that guy had trying to get this picture!"
He compared the photographer's challenge with the prob-
lem of achieving optimal timing in pavement preservation.

With pavement maintenance, Scofield said, we are
mostly in a reactive mode: we fix it after it breaks. The
goal of the FHWA study is to move to a predictive mode,
where we know what to do and when to do it because we
can predict when a problem will occur. To do that, he said,
"we need to figure out what to measure, how to measure
it, and what range of values it should or should not have.
But we still don't even know which things we want to
predict! We need to be concerned with a fog seal's perfor-
mance-its durability and how well it protects against oxi-
dation. But also, safety is a huge issue with fog seals-so
we're dealing with competing issues."

On the performance side, Scofield said, the study is
looking at chemical issues, such as the compatibility of
mix components and the breakdown of asphalt as it oxi-
dizes. The study also is looking at theological issues-the
stiffness of the material. This is being done with destruc-
tive testing in the lab and with seismic analysis, which
may allow a prediction of when to apply tog seal to pre-
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agency's work in the past year's program
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amounts to about 10 percent of Mn/DOT's

trunk highway system. "What I'd like to

see is that any agency would do a little

more than this-so you complete the entire

system every seven or eight years."

Wayne Fingalson accepts the award hfrom Art Bolland.

Wayne Fingalson, Wright County's highway
engineer, is the recipient of the 2005 Gerald R.
Rohrbach Pavement Conference Award. Mn/DOT's
Art Bolland, the 2004 recipient, presented the honor
to Fingalson during the opening plenary session
of the conference. Fingalson is active at the state
and national levels in a number of organizations:
for example, he's the president of the Minnesota
Surveyors and Engineers Society, the previous
chair of the Minnesota Local Road Research
Board's Research Implementation Committee, and
past president of the Minnesota County Engineers
Association. LTAP

vent cracking.
To deal with safety, the study looks at pavement fric-

tion. One method being evaluated is a dynamic friction
tester that factors in vehicle speed. The device has small
pads that spin on the surface of the pavement. "It may
be that a particular treatment won't work on an interstate
highway where the posted speed is 75 mph," Scofield said,
"but it may work well on a lower-volume road where fric-
tion is not an issue. So one size does not fit all."

In-progress crack-sealing study
Imad Al-Qadi, of the University of Illinois, discussed an
ongoing study of crack sealing being conducted by a con-
sortium of 13 states and 13 Canadian agencies. He said the
major goal is to develop performance-based specifications
for hot-poured crack sealants using parameters such as
viscosity, stiffness, creep, fracture, and bond strength.

Al-Qadi said the investigators want to develop con-
sistent procedures that can be used by all agencies and
methods that incorporate the equipment that most agencies
already have on hand. They will identify tests for three
factors: long- and short-term aging, low-temperature per-
formance, and adhesion.

A challenge to developing consistent standards for
sealants is their inherent inconsistency. Al-Qadi showed
that there is significant segregation of the filler in sealants
as they are received from the manufacturer. He showed a
typical disc of sealant that was found to contain 17 percent
filler at the bottom but only 1.8 percent filler at the top. He
also showed that sealants vary considerably in consistency
from lot to lot. LTAP

-Richard Kronick

Pavement Research Institute
launches Web site
The Pavement Research Institute (PRI) has launched
its Web site: www.pri.umn.edu. PRI was established in
2003 by the University of Minnesota's Department of
Civil Engineering (CE) and the Center for Transportation
Studies, along with Mn/DOT and the Minnesota Local
Road Research Board (LRRB). The PRI will develop
and coordinate pavement research activities with the
University, Mn/DOT, and other funding organizations.

Jeff Langan from Marshall County serves on the PRI
steering committee.

The new Web site provides information about past
and present pavement-related research projects at the
University. In addition, the site features information on
faculty and researchers associated with the PRI, research
capabilities and facilities, and news about pavement-
related findings and events. LTAP



AVEMENT CONFERENCE
Pavement noise-U.S. and European
recent developments
"The consumer has decided [noise is] a quality of life issue," began Larry Scofield of the
Arizona DOT. He shared the findings of a scanning tour to Europe in spring 2004 that
documented the continent's innovations in reducing pavement noise. The tour, sponsored
by the FHWA, the American Association of State and Highway Transportation Officials,
and the Transportation Research Board, found that "Europeans take a holistic approach,"
he said, particularly in terms of noise policies and mitigation strategies.

European Union members are required to map noise contours along all existing
roadways by 2007 and then develop mitigation plans to address any problems identified.
Permissible noise levels in Europe are already less than half of what's allowed in the
United States. "That's how serious they are about it," Scofield said.

While approaches vary by country, the tour found that in general Europeans use both
quieter pavements and noise barriers, implement policies that set noise level thresholds,
and seek noise reductions from both vehicles and tires. Additional policies address the
placement of new housing, for example.

The tour's experiences and findings are available in a draft report, Quiet Pavements,
online at h ulp:/i 4(.6 . 177. 1 () I jcp I- I. Recommendations include using porous
mixes on high-speed roadways and thin-textured surfacings on urban or low-speed road-
ways. Scofield cautioned, however, that the highly porous asphalt mixes present winter
maintenance problems: they typically use more chemical (25 to 50 percent more salt)
and freeze earlier. And quieter pavements in Europe cost about 10 to 25 percent more
than traditional pavements.

Scofield also reviewed a recent study by Caltrans that compared European pavements
to those used in California and Arizona. This research showed that the asphalt rubber
pavements used in the U.S. compared favorably with the quietest pavements tested in
Europe. The European pavements were designed to be quiet, he noted, while ours were
"off the shelf." The important point, he concluded, is that pavement can be used to miti-
gate noise. LTAP

Noise study
Mn/DOT participated in a pooled-
fund noise study during fall 2004 that
monitored 41 test sections in Minnesota,
including 9 at MnROAD. To date, the
project has tested approximately 400(
surfaces in 15 states, said Matt Oman of
Mn/DOT's Office of Materials.

There are three main sources that
generate overall traffic noise: aerody-
namic sources, power train contribu-
tions, and tire/pavement interaction. The
pooled-fund project investigated only
the tire/pavement portion as it can be
quantified and controls the overall noise
levels at highway speeds.

The final report is expected to be

available this May at the Office of
Materials' Web site: ,, w vw.rl.t.state.c
IIn.us.

For more information, contact Oman
at I l x -PI

LTAP

Twenty-year warranty-TH 371
In a time of tight funding, DOTs need
innovative ways to finance their pro-
grams. Warranties, explained Tom Ravn
of Mn/DOT's Office of Construction and
Innovative Contracting, are under consid-
eration as a way to spur new technology
and knowledge development and achieve
a higher performing road at a lower life-
cycle cost.

One recent example is a $62 million,
20-year warranty that the New Mexico
DOT purchased several years ago from
Koch Industries. Maintenance costs sav-
ings of $89 million were projected for the
118-mile corridor, Ravn said.

In the fall of 2003, Mn/DOT solicited
projects that might be suitable for warran-
ties. A six-mile stretch of TH 371 from
Little Falls to Camp Ripley was selected,
and a contract was implemented with
Koch, which put together specs for a typi-
cal section.

Mn/DOT then began negotiations with
Koch for a 20-year warranty for the proj-

ect, but a number of concerns arose. One
was the maximum liability limit, which

typically is 1.5 times the warranty cost.

"Some people have a hard time with that

concept," Ravn said. Another was the limit

on Koch's inflation risk clause (approxi-

mately 3 percent per year), which protects

Koch from spikes in bituminous costs.
Because New Mexico's corridor is

already experiencing some heaving and
cracking problems, another difference of

opinion was what would happen when

problems occur: Would fixes be short or
long term? Would costs of closing the road
to users be included? Other disagreements
were whether bonding costs and expenses
such as pavement rating would be applied
to the maximum liability limit. "It sur-
prised people in New Mexico when they
found out what kinds of costs were being
applied to that maximum liability limit,"
Ravn said.

"None were deal breakers," he
explained, but the parties weren't able
to reach an agreement. The approach
didn't work here, he believes, because the
roadway chosen had a good subgrade and
didn't include a lot of challenges, so "a
warranty didn't add a lot of value to the
project."

Still, Ravn said, it was "good to go
through the process, and it was not a
wasted effort at all." Mn/DOT will build
a section designed by Koch with some
minor revisions, using oils not typically
used and building a wider base course to
support shoulders. The department was
exposed to a different structural pavement
design approach by Koch, as well as "radi-
cally different" quality assurance/quality
control specs, part of which may be incor-
porated into future projects. Mn/DOT will
also compare maintenance requirements
for this section of road with adjacent sec-
tions.

Top Mn/DOlT staff will be meeting to
determine the short- and long-term direc-
tion for warranties, he added. LTAP

MnROAD partnerships
Dave Johnson, manager of Mn/DOT's Road Research Section, reviewed accom-
plishments from the first 10 years of the MnROAD research facility
(H )li:/ i,. t.) and outlined plans for the future.

Initial funding for the facility came from the Minnesota Local Road Research
Board (LRRB), Mn/DOT, and the Federal Highway Administration (FHWA).
With MnROAD's first phase coming to an end and budgets continuing to look
tight, Mn/DOT realized there was a need to look at new governance structures
and funding options, he said. As a result, it formed a task force in 2003 to inves-
tigate these issues. The result is TERRA-the Transportation Engineering and
Road Research Alliance (see below).

Johnson then touched on a number of research activities at MnROAD:
* Tire/pavement noise testing. "This is an emerging technology that we will

have some interest in," he said.
* A hot-mix asphalt (HMA) design tool for low-volume roads, posted on the

MnROAD Web site (u.sintatte.mnl.u,s t id/hnA oi ). The tool was
demonstrated at a special session throughout the conference.

* Taconite test sections-one asphalt, one portland cement-constructed in
2004. Taconite aggregate is the "hot topic of the day," Johnson said. The
waste material-made of low iron content that wouldn't otherwise be pro-
cessed-holds promise for reviving northern Minnesota's mining economy
and reducing waste. MnROAD researchers will study taconite's chemistry
and shape to determine its effectiveness.

* A low-temperature cracking pooled-fund study, due for completion in
2006. "The goal is to develop a testing protocol to sort out low-temperature
problems," he said, and also to help calibrate a thermal cracking model for
a new design guide. (www Ledtund.org . l ce il

.spi = i 1 Ii&-musm4)
Phase 2 of MnROAD is also expected to include studies of mechanistic/

empirical design, pavement preservation maintenance, and nonpavement topics
such as culverts, striping, and vehicle testing, he added. LTAP

Minnesota transportation leaders form research alliance
The Transportation Engineering and Road Research Alliance-TERRA-is a
new research governance structure formed by Minnesota transportation lead-
ers to foster a comprehensive road research program. TERRA was created
after a task force of government, industry, and academic representatives inves-
tigated road research governing structures and evaluated ways to broaden use
of the unique MnROAD facility (h tp:imroa d.lot. statc.nl.u') and associ-
ated resources. The task force was formed at the request of Mn/DOT Deputy
Commissioner Douglas Differt.

TERRA's mission is to develop, sustain, and communicate a comprehensive
program of research on pavement, materials, and related transportation engineer-
ing challenges, including issues related to cold climates.

"Our vision," says Richard Stehr, Mn/DOT division director and TERRA
Board chair, "is that TERRA will be a dynamic partnership of government,
industry, and academia that continuously advances innovations in road engi-
neering and construction." The co-chair of the TERRA Board is Fred Corrigan,
executive director of the Aggregate and Ready Mix Association.

While the primary focus of TERRA will be to expand pavement-related
research opportunities, other compatible research such as vehicle technologies
and driver communications will be pursued in order to diversify funding.

Here's some of what TERRA will do:
* Expand productive research partnerships: attract funding and leverage

research at the MnROAD facility.
* Provide effective transportation engineering and road research:

develop short- and long-range research plans, provide direction on recon-
struction of the MnROAD facility, and foster research partnerships that
produce road innovations.

* Communicate research activities, benefits, and results: market findings
to various audiences, engage stakeholders to discuss research results and
implementation activities, and solicit input on future research needs.

Mike Sheehan from Olmsted County and Mark Maloney from the city of
Shoreview represent the LRRB on the TERRA Board. You, too, can partici-
pate in TERRA, in one of three ways: as a TERRA Board member, through a
commitment of resources over a sustained time period; as a potential TERRA
research project partner; or as a friend of TERRA.

For further information, please contact Dave Johnson, manager, Road
Research Section, Minnesota Department of Transportation Office of Materials
(651-779-5681, daye.jo nsonu -do.,tate.inn.us), or Laurie McGinnis, CTS asso-
ciate director, (612-625-3019, mc in001(i icts. ulm n.edu). LTAP

Use of warranties on highway construction
Ann Johnson of the Department of
Civil Engineering at the University of
Minnesota presented highlights from
a new manual published by the LRRB
Research Implementation Committee. The
manual-Use of Warranties in Highway
Construction-updates a 1999 report
titled Use of Design/Build and Warranties
in Highway Construction, and was written
specifically for local governments.

The manual includes a status of war-
ranties in Minnesota, an update on the

history and use of warranties in the United
States, benefits and disadvantages of war-
ranties, and recommendations for local
governments, including step-by-step
guidelines. "No one at the local level
in Minnesota has done warranties," she
said. "This manual gives you a thorough
resource if you're thinking of it."

Mn/DOT awarded three pilot war-
ranty projects in 2001 and is now working
toward a one-year warranty on all design/

Warranties continued on page 6
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PAVEMENT CONFERENCE
CPT investigations
applications
"There are a lot of new
tools for us to use as
engineers," said Glenn
Engstrom of Mn/DOT's
Office of Materials,
"and we need to figure
out how to use them
and fit them in our
applications. That is
what cone penetrometer
testing (CPT) is about."

In a little "sales
pitch" for geotech-
nical investigations,
Engstrom said half of Investigators at wo
all claims are related to

geotechnical issues. Fixes are expensive,

and the cost of overdesign is also a prob-

lem. "It gets expensive when you don't
have the right information," he said.

While the cone is not new-in fact,

it was used in 1930 or so in Europe-it

is becoming more useful now with com-
puter technology to record the data. CPT
offers many advantages: there's no lab
work and it gives immediate results; it is
5 to 10 times faster than drilling; and it
gives a continuous soil profile and pore
water pressure measurements. "It's a
great tool for preliminary investigations,"
he said. "It's definitely the way to go."

The system works by pushing a stain-
less steel rod into the ground at 1 inch
per second. It gives instantaneous mea-
surements of tip stress, sleeve friction,

Warranties from page 5

build contract elements. Across the coun-
try, states are using warranties to improve
quality and innovation and to address
shortages in personnel.

Benefits of warranties include less
maintenance by the owner, less inspec-
tion by the owner during construction,
quality improvements, contractor inno-
vation, shifted risk from the owner to
contractor, and compatibility with the
low-bid system.

A disadvantage is that savings are
questionable. "No one has quantified the
savings over time, so it is still up in the
air," she said. Another critical issue is
monitoring the warranty. "It's a double-
edged sword," she said. "Warranties can
help you during the construction phase,

for roadway

ork

pore pressure, push rate, and push force.
An inclinometer indicates if the rod is
straight or crooked. "Sometimes we get
too much information-we need ways to
analyze and store it all," Engstrom said.

To meet this data management need,
Mn/DOT has developed a map-based
database using ArcIMS to store all this
information and make it widely avail-
able. The Web-based archive includes
data from prior subsurface investigations,
and background maps can be changed to
USGS Quads or aerials photos. "Our goal
is to allow anyone to use the database to
look across the state and find the boring
you want," he said. Look for it this fall at
w v. mrrt.dot state r..u
geotechnicaligetchc en.isp. LTAP

but the key issue is having trained staff to
do monitoring."

Another drawback is that agencies are
uncertain of their ability to administer
and enforce warranty contracts. What's
more, the bonding requirements don't
provide a fair environment for small con-
tractors, so competition is reduced.

The manual gives useful step-by-step
guidelines for local governments consid-
ering warranties. Factors covered include
project selection criteria, bidding system
compatibility, risk allocation, and staff-
ing.

You can obtain a copy of report number
2004-40 at ~x :.l ~ rgpi il p1i.
LTAP

Awards from page 2

achievements in the transportation/traffic
engineering profession.

Ed. note: One of Sandberg's many
projects is described in the article on

page 2.

Minnesota Public Works
Association
Hugo G. Erickson Award: Steve Theis
received this honor for his 20 years of
service as an instructor of the "Technical

Aspects of Public Works" at North
Hennepin Community College.

Project of the Year: Wright County
CSAH 42 Landslide Emergency Repairs
was one of two public works projects
honored by MPWA. The project was
awarded for the cooperation among

agencies and the fast-track process
used to complete the project quickly.
The 50-foot-high embankment by the
Mississippi River washed out on May 22,
and by October 30 the $850,000 project
was completed. (See the summer 2004

Exchange for more coverage.)

Asphalt Recycling & Reclaiming
Association
Charles R. Valentine Award for
Excellence in Cold Recycling: Kaye
Bieniek, Olmsted County, and Dan
Wegman. Koch Pavement Solutions,
received this award for their analysis of
rehabilitation applications for engineered
emulsions in Olmsted County. The goal
of this effort is to better understand
proper applications of new materials and
rehabilitation practices in order to reduce
life-cycle costs and provide added value
to the taxpayers in Olmsted County. LTAP

-ii -N Machine Sensors
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CAT Compaction monitoring system components

Improved compaction
David White of Iowa State University reported on an investigation of Caterpillar's
new compaction technology. The system measures the energy needed to move a
roller through fill-the stiffer or more compact the soil, the less energy needed to
move the roller. The weight and diameter of the roller are also part of the equation.

Phase I results show a "high level of promise" for using machine-soil interac-
tion as a compaction indicator. A significant advantage is that it gives 1(X) percent
coverage in real time. "It also may lead us to do testing that we aren't right now,"
White said.

The Phase 1 report is online at www.crc.iastate.edul/rescarch/detail
.cm'?projctlD= 190237771. The Phase 2 report is expected to be available in
December 2005. LTAP

Geofoam embankments
Geofoam is expanded polystyrene molded
into workable units, said Jeff Gebhard of
Mn/DOT's Office of Materials. A rigid,
low-density, cellular plastic-foam solid,
it can be molded in any size and used for
geotechnical applications. "Its low density
is the key," he said.

Specs for the product are in ASTM
d 6817; AASHTO is anticipated to
announce another spec this summer with
higher compressive strengths. Strength

increases with higher density but so does

the cost. "We try to design to the mini-

mum compressive resistance needed for

your project to keep
the price down," he Geofoam
said.

Geofoam has a and decrea
number of advantages.
It is lightweight and subsoil, a
decreases loads on the
subsoil, and it can be placed v,
placed very quickly: a
four-person crew can
place 100 yards per hour. Its versatility
means it can be used in wall applications
to reduce lateral loads or in landslide
applications. And because it's not bio-
degradable, it works for long-design-life
roads.

It does have some drawbacks, though.
One is that it costs $35 to $65 per cubic
yard (costs are lower closer to metro-area
manufacturers). Limited supply can also
be a concern, Gebhard said, and a staging
area is needed on site for storage. Other
concerns:

* Because it is damaged by UV light,
geofoam must be covered or placed
within a week.

* It is flammable, so the contractor
and owner must keep that in mind.

is li!

as

n

er

"It doesn't spontaneously combust,
but next to a flame it can catch fire,"
Gebhard said.

* Petroleum will deteriorate the prod-
uct, so it should be protected with a
geomembrane or a concrete cap.

* It can become buoyant and rise
through the pavement surface.

* Its insulation properties can cause
differential icing if it is placed too
close to pavement. By creating a
dangerous bridge effect, geofoam
will block heat from the soil that
could otherwise reach the pave-

ment and melt ice.
ghtweight Gebhard recom-

mended covering
;es loads on geofoam with 18 to

24 inches of fill to
d it can be allow heat to reach

the pavement.
y quickly. The first Mn/

DOT job using geo-
foam was the TH

251 project near Albert Lea. The final bid
was $65/yd3; all the geofoam was placed
by hand and topped off by a geornem-
brane and then granular fill (a 6- to 12-
inch layer to avoid damaging the geofoam
or geomembrane). The road is performing
extremely well with just normal trans-
verse cracks, he said, even after 8 feet of
flooding over the geofoam section during

a 500-year flood, and there is no differen-
tial cracking over the geofoam.

NCHRP Report 529 has guidelines
and standards for geofoam applications in
highway embankments: wK i.rJi

/i)uttblicani onsInchrplinchrt Iz 52 pf.
For further information, e-mail elI
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7 Questions? Contact Arlene Mathison, Minnesota LTAP librarian, 612-624-3646, e-mail amathison@cts.umn.edu

CD-ROMs
Roadwise Review: A Tool to Help
Seniors Drive Safely Longer
Just as you can screen for high cholesterol
or high blood pressure, AAA introduced
a first-of-its-kind, scientifically valid
tool designed to help seniors screen for
their driving health in the privacy of their
homes. Roadwise Review: A Tool to Hell)

Seniors Drive Safely Longer, is a CD-
ROM that measures eight physical and
mental abilities shown to be the strongest
predictors of crash risk among older driv-
ers and provides feedback to guide the
users' decisions about their ability to
drive safely.

Roadwise uses an integrated data sys-
tem that reports and provides users with
confidential feedback about screening
results, and its CD-ROM format is com-
patible with most home computers.
To obtain a copy of Roadwise Review,
contact your participating local club at
www.aaa.com or www.aaapublicaIllairs

.coin. Roadwise retails for $15 but many
AAA clubs will be offering special dis-
counts and giveaways.

Portable, Floating Road
This CD describes a portable, floating
road that the Netherlands has produced. It
is a single span and can be used temporar-
ily while repairs are made to an existing
structure or for other purposes. The float-
ing bridge would be ideal for emergency
situations over short water spans and soft
soils (hurricanes, mud slides, washouts,
tsunamis, etc).

Managing Travel for Planned Special
Events
This free CD (order online) includes both
a Web and Adobe Acrobat version of the
Managing Travel for Planned Special
Events handbook along with additional
resources. See ww w.nX i ocalkn .m I mlba

/pwccd rc.php.

Reports
Fatal Occupational Injuries at Road
Construction Sites
According to a report from the U.S.
Department of Labor's Bureau of Labor
Statistics (Monthly Labor Review, Dec.
2004), 844 workers were killed at road
construction sites during 1995 to 2002.
More than half of these fatalities were

attributable to a worker being struck by a
vehicle or mobile equipment. To read the
full report in PD F, go to e.bi i. ,\
IapurIte )2004/ 1u.pm.

Web sites
Concrete Paving Training
New training publications for concrete
paving contractors, transportation agen-
cies, and their paving crews-including
some resources in Spanish-are available
through the Center for Portland Cement
Concrete Pavement Technology at Iowa
State University. See X XiiX pccentes
.isit Ied.o Iien itio -/i Ldex. m.

Titles include this set of four concrete
paving workforce references:

1. Concrete Materials Storage,
Mixing, and Delivery

2. Concrete Paving Site Preparation
and Construction

3. Concrete Paving Joint Sawing,
Cleaning, and Sealing

4. English and Spanish Terms for
Concrete Paving Workers

Brochures
Rural Transportation at a Glance: 2005
The U.S. Department of Agriculture has
released a six-page brochure designed to
provide the latest information on trans-
portation in rural America. The effects of
deregulation, devolution of federal trans-
portation responsibilities to the states,
increased federal funding, and heightened
security concerns are examined. See

.1 Pl0795 low rsc.pd.

Toolkits
Pedestrian Safety Campaign
The Pedestrian Safety Campaign is a free
ready-made toolkit of outreach materials
that states and communities can custom-
ize and use locally. The Pedestrian SaJety
Campaign toolkit includes materials
designed for use in television, radio, cin-
ema, and print advertising. Some of the
materials included are in Spanish. States
and local communities would be respon-
sible for implementing the campaign
through local television and radio stations
and print media. To view the campaign
materials go to: http:/ /afe id adotX 0 ,

locald prog'ra' 1pedcapaign. LTAP

Advice for culvert design and installat
The Wisconsin LTAP center has created an excellent 12-page bulletin titled Culverts-
Proper Use and Installation. It's available for downloading at http:ltic.cngr.w isc.edu

ipublications.lhmil.
To give you a taste of the content, we reprint a few excerpts below. Our thanks to

Wisconsin for giving us the permission to do so.

Installation
A critical consideration in designing a culvert installation is whether the culvert is
rigid or a flexible pipe. Concrete pipe is considered a rigid pipe; corrugated metal pipe
(CMP) and plastic (HDPE) pipe are considered flexible. Understanding the character-
istics of these two types of culverts and how they resist loads is important because they
require different backfilling and bedding treatments.

It is also important to determine if the soil at the site will make an adequate foun-
dation for the new pipe. Sometimes this is hard to determine before excavating. Have
a good source of granular material readily available in case you have to undercut and
remove poor soil.

Another key item in planning is to excavate a large enough area so that you can
work along side of the new pipe and do proper compaction, whether by hand or with
equipment. Installing culverts in dry conditions is less expensive, and it is easier to
achieve good soil compaction. For dry run and intermittent flow streams, it is desirable
to schedule culvert replacements for dry conditions. Permanent streams will require
diversion or pumping. Maintain adequate downstream flow with at least 25 percent but
preferably the entire flow volume.

Installation is of

r prime importance
when completing road
construction, rehabili-
tation, or replacement.
If culverts are installed
early in construction
and heavy equipment
is allowed to cross
over them, place a 3-
foot cushion over the
top of the culvert to
minimize live impact
loading.

Maintenance
Any drainage system
is doomed to failure

if it is not properly maintained. These failures can range from scoured stream banks or
stream bottoms to such large failures as road washouts and damaged property adjacent
to the stream. Large culverts should be inspected every two years. Maintenance should
include periodic inspection to see that:

* The inside of the pipe is free from obstructions.
* Both the inlet and the outlet ends are free of debris and beaver dams.
* Embankment soils are free of erosion.
* The endwalls or riprap are in place, and undercutting has not washed away soil

from below and around the culvert, creating a perched or elevated culvert end.

* There is no mis-
alignment or joint
failure of the pipe.

* Culvert materials
are not corroded or
deteriorated.

* There are no pave-
ment cracks or set-
tling on the surface
above the culvert.

Misalignment and
joint failure can show up
as soft spots in relatively
shallow fills and as pip-
ing, or water movement
outside the pipe, on the
outside of the pipe's dis-
charge end.

Remove large brush, weed growth, and any other materials from the upstream end
of the culvert. This is to prevent their reducing flow by getting in and becoming lodged
in or blocking the pipe. Repair ends and correct erosion problems. LTAP

For additional reading:
* Erosion Control Handbook for Local Roads (2003-08)

This manual will assist counties, townships, and local units of government
by providing guidelines and methods for effective erosion control practices
on low-volume roads. You can download a PDF from the Minnesota LTAP
publications Web page.

* Best Practices Handbook on Roadside Vegetation Management (2000-19)
This manual strives to provide assistance to local agencies in roadside veg-
etation management operations by sharing information obtained from the
many years of experience of those working in the field, and by highlighting
new technology that is improving operations. You can order a print copy or
download a PDF from the Minnesota LTAP publications Web page.

* Improving the Design of Roadside Ditches to Decrease Transportation-
Related Surface Water Pollution (Mn/DOT 2004-11)
Improving the design of roadside ditches can significantly reduce the levels
of pollutants in stormwater runoff. This report describes research conducted
at the MnROAD research facility and funded by the LRRB and Mn/DOT.
Results suggest that short vegetative strips and swales, if properly designed,
can produce significantly cleaner stormwater nnoff. The report is available
on the Web at ln\ Irr htg/pd 20)4 i pdf.

* The Effect of Novel Soil Amendments on Roadside Establishment of Cover
Crop and Native Prairie Plant Species (Mn/DOT 2004-41)
Roadside slopes are notoriously difficult environments for re-establishing
native vegetation. This report examines the effects of several different soil
treatments and cover enhancements on the establishment of cover crops and
native species. It is available at i ' * 1 I. LTAP
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EVENTS & TRAINING
Calendar
If your professional organization meets on a regular basis, let us include the information here. Contact us at n umn.edo.
For an up-to-date list of events in Minnesota and nationwide, please see the LTAP events Web page: wvww.mnlapuin.edu/workshops.

July 23-27 2005 National LTAP-TTAP Conference

Aug. 24-26 2005 Midwest Region Context Sensitive Design & Solutions Workshop

Sept. I1-14 American Public Works Association National Conference

Sept. 14-16 Minnesota Surveyors and Engineers Society Fall Outing

Oct. 5-6 Minnesota Fall Maintenance Expo

Oct. 11-12 2005 AiiTAP Fall Forum

Oct. 19 ITS Minnesota Fall Meeting

Dubuque, Iowa

Minneapolis

Minneapolis

Brainerd

St. Cloud

Brainerd

Minneapolis

Oct. 25-26 Annual Water Resources Conference Brooklyn Center

Georgia J. Parham, 515-294-2267, gparham@iastate.edu

Julie Grazier, 612-624-3044, grazi003@cce.umn.edu

Dana Priddy or Diana Forbes, 800-848-2792,
congress@apwa.net, www.apwa.net/meetings
/congress/2005

Ann Manthey, 651-457-2347, ann@mses.org

Kathy Warren, 651-351-7432

See www.airtap.umn.edu

Heather Dorr, 612-625-5267, hdorr@cce.umn.edu

Julie Grazier, 612-624-3044, grazi003@cce.umn.edu

Toward Zero Deaths Conference St. Cloud See www.tzd.state.mn.us

Coming LTAP and CTAP Attractions
LTAP Workshops
Check the LTAP Web site for a full listing of work-
shops and other upcoming transportation events:
.mnltap.umn.edu/workshops. You can also register for
all workshops 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@ umnedu or call 612-625-1813.

Disability accommodations are provided upon
request.

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 Safety

CTAP workshops are informal and
usually hands-on-in fact, many are
held in or adjacent to maintenance
facilities. Sites with easy access for
the van are preferred. CTAP fees are
$250.00 for 8 to 10 participants 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 Kathlec.
Schua er or( daot . te.m Ius. LTAP

Click, listen & learn
Don't forget to check out the latest offerings from the
American Public Works Association's Click, Listen &
Learn series. This is APWA's series of interactive Internet
educational programs. Hear a workshop through your
speaker phone; see it on your PC. Each program is led
by top experts in the field who convey new ideas, new
methods, and new technologies in a fast-paced two hour
time-frame. The $150 fee covers one phone connection
(audio) and one Internet connection (visual). The number
of people in the room viewing the program is up to you.

Upcoming workshops are shown below. Details are
on the APWA Web site: L wwwap'.:sI t i L ( I.

June 8 Fleet Issues for Today's Fleet Manager
June 23 Target Legal 2-Understanding and

Enforcing Contract Terms
July 21 Traffic Calming
Aug. 10 Target Legal 3-Can It Happen to You?

Avoiding Legal Pitfalls
LTAP

W hat's ahead.............
CTS Transportation Research Conference

More Pavement Conference coverage

Cost/benefit of gravel vs. paved roads

And much more!

CTAP work-zone training
These photos show the Circuit Training
and Assistance Program's most recent
work-zone training for the city of Blaine.
"We received good comments on the
evaluations and were able to get them
some work-zone help from Mn/DOT's
Traffic Office with a very difficult stretch
of road they have in Blaine," says Kathy
Schaefer, CTAP instructor.

As a class exercise, participants were
given a scenario where they had to close
a section of road that had a certain speed,

CTAP training in Blairm

volume, number of lanes, etc. They had to determine which layout to
use from the field manual, the proper signs, and the distance between
the signs, and then place them on the roadway. Each group explained
to the rest of the class what layout they used, why they picked that
particular one, and how they set it up.

"These exercises leave participants with a very good understanding
of how to access the proper layout and how to install and remove it
safely,": Schaefer says. "And the guys have a good time playing with
the cars and trucks." LTAP

Nov. 8-9
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