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From sleep deprivation to dump truck safety: Maintenance Expo has it all
T he 975 attendees at the Minnesota Spring

Maintenance Expo were treated to two days

packed with training and technology sharing.
General sessions, concurrent sessions, and a large ven-
dor display were staged inside the St. Cloud Civic
Center as part of the April 18--19 gala. The Minnesota
T2/LTAP Program cosponsored the event with
Mn/DOT, the Minnesota Local Road Research Board,
the Minnesota Street
Superintendents Association, the
Minnesota Public Works
Association, and the Minnesota
Highway Safety and Research
Center.

Each afternoon, expo partici-
pants had the opportunity to talk
to vendors about new products
and operate new equipment at the
outdoor equipment demo held at
the Minnesota Safety Center
south of St. Cloud. The new all-
terrain vehicle (ATV), motor
grader, backhoe, Bobcatr, and
tractor-mounted tree/brush cutter
saw (mounted at the end of a long
arm) were some of the most popu- An outdoor equipmen

lar pieces of equipment.
A one-hour slide presentation by Doug Weiszhaar,

deputy commissioner of Mn/DOT, on the experiences
of and sites visited by the Minnesota delegation to
Siberia last winter led off the expo. (See the winter
2001 Exchange for an article about their visit.)

Following Weiszhaar's presentation was a discussion
about the challenges and opportunities presented by the
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changing workplace. Attendees were told:
* One in four of today's total U.S. population is

Asian, Ilispanic, black, Native American, or other
non-white group, and in the year 2050 the ratio will
be one in two.

* Fifty-one percent of the U.S. workforce will be over
the age of 50 by the year 2010.

* Eighty-five percent of working-age women are in
the labor market.

* Ninety percent of male and
35 percent of female
executives under the age of
40 are parents.

* In 1970, 40.3 percent of U.S.
households were made up of
married couples with chil-
1 ndren under age 18, and in
1995 it was 25.5 percent.

* New Mexico and California
are the two most racially and
ethnically diverse states in
the United States, and Maine
and Vermont are the least
diverse.

Expo continued on page 6

nt demo was part of the maintenance expo.

Welcome, Jim Grothaus

Jim Grothaus joinedMinnesota T2/LTAP
in June. As technology
transfer engineer, he will

be responsible for

designing and delivering
technology transfer pro-

grams for Minnesota's
transportation communi- im rol hoho

ty, including activities of the

Minnesota T1/LTAP Program.
Grothaus formerly was a proj-

ect engineer with Short Elliott
Hendrickson Inc. IlHe has also held

positions as engineering aide with

the city of Stillwater and student

worker with Mn/)OT. I le received

his civil engineering degree from

the University of Minnesota.

As a < of M grad. the educa-
tional environment at CTS was
very appealing. "Becoming the

T' engineer for a successful
local and national program like

LTAP/I '- will help me maintain
the relationships with local and
state agencies I started while I

was a project engineer at SEll

Inc. and continue to build
new ones with additional
agencies," Grothaus says.

lie hopes to listen and
react to the local and state
transportation agencies
and use this information,
along with his previous
knowledge. to respond to

local and state transportation edu-
cational and inlformation resource

needs. "By doing this, I feel it

can only further strengthen the

LTAP/T Program and help it
continue to deliver current, new,
and high-quality educational and
technical assistance resources,"
Grothaus adds.

"We are pleased to have Jim

join the (CTS/T2 staff and the net-
work of transportation prolfession-
als who deliver the program. I can
already say his personal, approach-

able style, together with his techni-

cal knowledge and desire to learn,

will be an asset to our program,"

says Cher i Marti, l il I AP direc-

tor. T2

CTAP instructor
hired
K raig Pettee has been hired to

replace Tom Broadbent as
the instructor for the Circuit
Training and Assistance Program
(CTAP). CTAP is a mobile out-
reach effort providing training,
technical assistance, and tech-
nology transfer to city, county,
state, and related personnel.
Sponsors are the Minnesota
local Road Research Board
(I RRB), MniD)Ol. and
Minnesota TI' LTAP.

A 15-year Mn/DOT veteran,
PIettee worked a range of posi-
tions such as seasonal intermit-
tent foreman and guardrail and

mason crew. "With Kraig's main-

tenance knowledge and experi-

ence, along with his ability to

communicate and transfer infor-
mation to others, we are sure lihe
will be an excellent addition to
(CTAP' says Cherr Marti. Future
issues of the Exclrtihange will have
minore about and fronm Petee. T2

Minnesota county engineers
host national conference
The Minnesota County

Engineers Association
(MCEA) hosted the National
Association of ('ounty Engineers
(NACE) annual conference and
business meeting April 22 26.

Formally known as the
NACE Annual Management and
Technical Conference, this meet-
ing is the primary means for
county engineers fi-oln all over
the United States to share infor-
mation with contemporaries and
to attend a variety of managerial
and technical sessions. The 368
delegates and 112 guests as
well as the record-setting ll l
exhibit booths attest to the
conference's resounding success.

The focus of the conference
was to provide sessions offering
the very latest thinking oni a
wide variety of topics of interest
to county engineers. The open-
ing general session included
addresses by Minnesota
Congressman James L. Oberstar,

Mn/DOT Conmrnissioner Elwyn
Tinklenberg, and technology
futurist M. James Bensen.

Another general session topic
was a review of Minnesota's
research partnership by Wayne
Iingalson of Wright County and
Julie Skallman of Mn/l)OT State

Aid and the T /LTAP Steering
Committee. (The partnership
consists of the Minnesota Local
Road Research Board's Research
Implementation C ommittee,

T-i/1TAP, and Mni/DOT.) Also,
Professor Max Donath of the
University's ITS Institute gave a
presentation titled "Driving
Down the Virtual Roadway."

Concurrent sessions were
organized into management,
technical, and environmental
tracks. The management track
included presentations on per-
lormanc measures, tort liability
experience in Minnesota, techni-

NACE continued on page 2
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The "Voice of Experience " pro-
vides an opportunity to recognize
and learn from colleagues who
have dedicated much cffirt over
the years to transportation tech-
nology transjerre search imple-
mentation. In this issue, we fea-
ture Mark Maloney, Shoreview:
director of public works.

Q
In what ways have you con-
tributed to or participated in
effective transportation technolo-
gy transfer?

A
Since 1996 I've been serving on
the Research Implementation
Committee (RIC) of the
Minnesota Local Road Research
Board (LRRB). Our purpose is to
find existing transportation-relat-
ed research and develop products

Mark Malonev

"We're

improving

our sealcoating

and asphalt

pavement

maintenance

practices

according to

recent LRRB

manuals."

for use by local road authorities. Our
products can take the form of educational
videos, reports, computer software, web
sites, and training. These products are
created through the use of expert sub-
committees and consultants and are ulti-
mately directed to city and county engi-
neering statTs throughout the state. Some
of our products have been incorporated
into or have become the basis for trans-
portation research-related efforts on a
national and international scale.

As a member of the RIC, I've helped
review the problem statements and prod-
uct requests that have been submitted by
local road authorities and helped coordi-
nate the efforts of subcommittees working
on developing the various products.

Q
What has been the value of your mem-

bership to the LRRB RIC?

A
I hope I've represented the needs and

interests of local road authorities, espe-

cially at the city level, and helped to tai-

lor the LRRB RIC products accordingly.

Road authorities at federal, state, county,

and city levels face unique challenges
with regard to funding, public process,
project programming, organizational
structures, training, etc. I think that the

end users of our products benefit from

the varied perspectives and contributions
of transportation professionals who serve

on the LRRB RIC.

Q
How have you or the city of Shoreview

benefited from technology transfer activi-

ties'?

A
On a personal level, my involvement with

the various T2 partners (e.g., CTS/T 2,

LRRB, Mn/DOT) has allowed me to see

transportation issues on a much broader

scale and shown me opportu-
nities for improvement in how
transportation practitioners
use technology for the benefit
of the public.

In my role as the director
of public works for the city of
Shoreview, I've seen the
LRRB products put to good
use by our organization. For
example, we're improving our
sealcoating and asphalt pave-
ment maintenance practices
according to recent LRRB
manuals, and our local offi-
cials and residents have
learned from the various
LRRB video presentations at
public meetings and on local
access TV. Members of the
Public Works Department
staff, at all levels, have also
attended various training ses-
sions made available through

the Mn/DOT LRRB CTS-T' partnership.

Q
What are some of the challenges to trans-
ferring and implementing new transporta-
tion innovations, research results, and
best practices?

A
I've learned that it can be quite a chal-
lenge to get useful information into the
hands of transportation practitioners in a
format they'll recognize. In this "infor-
mation age," we're bombarded with mail-
ings, e-mail, voice mail, and the like, and
it can be very difficult deciding how and
where to allocate your resources. Local
road authorities typically have relatively

small engineering/public works organiza-
tions, and one key person (city/county
engineer) is often relied upon to be the
"information clearinghouse" for all trans-
portation-related issues.

How can Minnesota T2 LTAP, together
with its broad partnership network, help
address these challenges?

A
Minnesota T' LTAP, with all its partners,
needs to continue to communicate and
clarify transportation-related issues on

behalf of local road authorities. This pub-

lication is widely read and recognized by

the transportation practitioners at all lev-

els in the state and serves as an excellent

resource for those of us with limited

resources. The T' LTAP partnership must

also continue its positive relationships

with the various professional organiza-

tions that serve the extended transporta-
tion community and be present and active

at all of the annual gatherings of the city

and county engineers in Minnesota. TP
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Mn/DOT studies bypass lane safety
Mn/DOT recently released a report titled review of Mn/DOT's recommended
Bypass Lane Safetl: Operations and design specifications and features, and

Design Study. Because there has been a suggested changes that would be likely to

debate over the operational
and safety effects of these
lanes, Mn/DOT hired BRW,
Inc. to help conduct a study
that allowed Mn/DOT to
compile definitive data about
bypass lanes.

The purpose of the study

was to offer statistically reli-

able conclusions based on a
comparison of the safety and
operational qualities of rural
intersections without turning
lanes, with left turn lanes,
and with bypass lanes.

To compile the report,

previously published research
reports, surveys of bypass
lane usage by local units of

The report

concluded that

bypass lanes

should not be

used as a safety

device and

offered recom-

mendations for

better utilizing

bypass lanes.

government, and operations and safety
analyses of the different types of intersec-
tions were used. The research team also
provided a summary of legal issues from
the Attorney General's staff, conducted a

increase consistency in
both the design and appli-
cation of bypass lanes.
The research utilized a
technical advisory panel
made up of senior
MnD)OT staff represent-
ing the offices of Traffic
Engineering, Research,
(ieometric Design
Standards, several dis-
tricts, and the
Metropolitan Division.

The report concluded
that bypass lanes should
not be used as a safety
device and ofiered recom-
mendations for the better
utilization of bypass lanes.

To request a copy of this report (#2000-
22), call the Office of Research Services

at 651-282-2274 or 800-657-3774. TZ
-Emily Endries

NACE from page 1

cal and engineering workforce shortages, communication

strategies for dealing with decision makers, and equip-

ment management.
The technical track included presentations on bitumi-

nous pavement design, results from the Mn ROAD

research facility and potential applications, new bridge

design and materials information, geographic informa-

tion systems, and highway signs and markings.
The environmental track featured presentations on

context sensitive design, new storm water and erosion

regulations, recycled product uses, and bio-engineering

in roadside management.
The program also included a tour of 3M's research facil-

ity and its outdoor nighttime signing demonstration.

MCEA wanted to make sure the visitors had an

opportunity to get a good "taste of Minnesota" through

the social program. This included a reception in the

exhibit hall featuring many Minnesota food favorites

such as walleye, wild rice, and other delicacies but no

"hot dish." Throughout the conference, the team of "Ken

and Don" -Ken Skorseth of South Dakota's LTAP and

Don Anderson of North Dakota's LTAP amused the

attendees with Scandinavian stories in order to provide a

better understanding of"historic Minnesota culture."
This was the first NACE annual conference held in

Minnesota since 1965, and the Minnesota County
Engineers Association was dedicated to making it one of
the best. The planning committee members worked many
long hours during the past year, and during the confer-
ence itself, nearly every county engineer and spouse was
involved in making it a success. ('ongratulations to
MCEA for putting on a truly memorable national confer-

ence. T'
-Pat Murphy

T support engineer

Page 2 " Jul -Setme 0 01O
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Controlling dust and environmental impacts

W ith 69,000 miles of aggregate
road in Minnesota, controlling
dust produced by traffic is a

major concern. Besides increased
expense for road maintenance and
decreased visibility for drivers, one of the
potential effects of dust, or particulate
matter, is air pollution.

Dust is one of the six primary pollu-
tants monitored by the U.S.
Environmental Protection Agency (EPA).
It is harmful to human respiratory health
and coats crops and homes. But are the
negative environmental impacts of dust
greater than the effects of pouring dust
control chemicals onto aggregate roads?

Many dust control products are cur-
rently available: chlorides (calcium. sodi-
um, and magnesium), soybean soapstock,
and bentonite are some of the options.
Most research focuses on these products'

performance issues, but minimal research
exists about environmental issues.
Internet research, however, provided
some flurther information about the latest
products in the industry. (Ed. note:

Minnesota ' ldoes not endorse p)articular
products.)

Web search results
"Calcium chloride absorbs water vapor
from the air and liquid water from the
road bed...keeping the moisture in the
road," according to usroads.com. But
compared with lignosulfanate and mag-
nesium chloride, calcium chloride does
not perform as well in the areas of reduc-
ing dust, reducing the loss of road aggre-
gate, and in lowering maintenance costs
of unpaved roads. (Colorado State
University study: www.buysalt.comi
magchloride!dustgard/
studyeffectiveness.htm)

Magnesium chloride is a naturally
occurring element that is extracted from
saltwater solutions, such as those found
in sea water. Lignosulfunate is derived
from trees during the acid bisulfite pulp-
ing of wood the non-toxic material left
over after the pulping process removes
the cellulosic material from the wood. It
is sold both as powder and liquid.
(www.wtl.com/products.htm)

A more natural product available at
half the cost of calcium chloride is beet
extract. One product, Molex, is a concen-
trated liquid extract of beet molasses pro-
duced by Savannah Foods of Fremont,
Ohio. Molex is very hygroscopic (attach-
es to and holds water), has a high level of
potassium chloride (which can replace

.y
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calcium chloride), has a near neutral,
non-corrosive pll level, and doesn't
freeze. (www.usroads.com/journals/rmeji
9806/ rm980603.htm)

Soybean soapstock-related products
also have fewer environmental conse-
quences. Three Minnesota grain farmers
who wanted to promote the use of this
naturally occurring, agricultural byprod-
uct formed Environmental Dust ('ontrol
(EDC), Inc. in 1996. EDC has applied its
Dustlock solution, a byproduct of soy-
bean and vegetable oil refining, on pri-
vate and public roads and in spaces
throughout Minnesota and South Dakota.
EDC claims its product is "biodegrad-
able, environmentally friendly, and
affordable." (www.auri.org/clients
EDCinc.htm)

According to Technology News,. an
Iowa State University Transportation
('enter publication, a benefit of bentonite.
a natural clay, is its environmental friend-

liness. Iowans are increasingly concerned
about possible environmental damage
associated with chemical dust-control
materials such as calcium chloride. Iowa
State's professor Ken Bergeson says that
bentonite is a naturally occurring mineral
containing no salt and poses no danger to
the environment, and it does not con-
tribute to vehicle rusting, as calcium
chloride does. (www.usroads.com/
journals/rmelj/9803rm980303.htm)

From control to stabilization
Traffic, weather, and gravel type all effect
dust control product choice. "The indus-
try is also moving away from 'dust con-
trol' and moving toward 'stabilization' of
aggregate roads," explains Tlom
Broadbent, former C('TAP van instructor,
now working for Envirotech Services.

USDA releases timber bridge reports
The United States Department of

Agriculture (USDA) recently released a
group of timber-related guides.

Inspection of Timber Bridges Using
Stress Wave Timing Nondestructive
Evaluation Tools provides guidelines for
applying and using the stress wave timing
inspection method for locating and defin-
ing areas of decay in timber bridges.

Recent pressure for environmentally
friendly wood structures sparked the
research and publication of the Guide for
Minimizing the Effect of Preservative-
Treated Wood on Sensitive Environments.
It supplies practices for reducing the
amount of chemical preservatives
released from treated wood for use in wet-
land or sensitive environments.

Field Performance of Timber Bridges,
Byron Stress-Laminated Truss Bridge is a
field performance report concerning a sin-
gle-span, two-lane, stress-laminated truss
structure bridge in Byron, Maine. The
report includes design, construction, and

field performance information on the
eight-year-old bridge.

And finally, Standard Plans for Timber
Bridge Superstructures includes timber
bridge standards and specifications for
superstructure design for highway loading
applications to aid engineers who may not
be familiar with timber bridge design. It
includes chapters on:
* Longitudinal Deck Systems: Nail-

Laminated Decks, Spike-Laminated
Decks, Stress-Laminated Sawn
Lumber Decks, Stress-Laminated
Glulam Decks, and Longitudinal
Glulam Panel Decks

* Beam Systems: Glulam Stringer and
Transverse Glulam Deck, and
Transverse Glulam Decks for Steel
Beam Bridges.
To borrow a copy, call Mn/DOT's

Library at 651-297-4168.T2

-Emily Endries

Stabilized roads produce less dust, reduc-
ing maintenance costs by 75 percent and
gravel loss by 50 percent. Oil resin is an
example of a substance that controls dust
and stabilizes roads, he says.

National evaluation
Organizations such as the Environmental
Technology Evaluation Center (EvTEC),
part of the Civil Engineering Research
Foundation (CERF), are also encouraging
development of environmentally sound
dust control products in cooperation with
the EPA. According to the EPA web site.
"The intent of the EvTEC program is to
verify the performance of new, commer-
cially ready environmental technologies
and transfer this information to important
customer groups such as state permitting

rt
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What's new in dust control?
New materials are always being tested

for use as dust suppressants. Often
the materials result from recycling efforts
and from attempts to take advantage of
natural materials that may be safer for the
environment.

Do you smell french fries?
Last year, the Iowa Waste Reduction
Center (IWRC) at the University of
Northern Iowa (UNI) conducted a study
overseen by the Department of Natural
Resources (DNR). The preliminary report
discusses applying used vegetable oil as a dust suppressant.

Used vegetable oil was found to be as effective a dust suppressant as the soy
oil tested, but the used vegetable oil proved to be more cost-effective during initial
application. The food service venues using vegetable oil must usually pay for its dis-
posal, so currently there is a cost for collecting the used vegetable oil.

Unfortunately, early in the study the vegetable oil contributed to the formation of
ruts, which may result in higher road maintenance costs later on. Also, the fried
food odor lingered through the summer months.

Old roads and roofs
Recycled asphalt from roads or roofing material can also be used as a dust sup-
pressant. Using millings from asphalt roads as a dust suppressant may help county
agencies save on disposal or storage costs for the used material. However, millings
can contribute to the formation of road ruts, resulting in higher maintenance costs.

If asphalt shingles are cleaned properly, they can be ground up and mixed with
water to form an effective dust suppressant. At least two Iowa agencies, however,
have had problems with nails remaining in the ground-up shingles, which have
punctured travelers' tires.

In our own backyard
Bentonite, a natural clay material, has some advantages over other inorganic dust
suppressants. Bentonite can be used for long-term treatment (two to three years),
is effective, and in the long term can be less expensive than chemical road treat-
ments. Bentonite does not pose any threat of metal corrosion or environmental
damage.

The decision to use bentonite depends on the type of aggregate being used.
Bentonite's negative charge allows the material to adhere to limestone aggregate,
but these same electrochemical properties prevent bentonite from adhering to other
negatively charged (igneous rock) aggregate.

For more information
For information about the IWRC study, contact Tim Trumbull, Iowa Waste Reduction
Center environmental specialist, 319-273-8905, tim.trumbull
@uni.edu. T'

(Reprinted with permission from Iowa State Universitv s Technology News,
May June 2001.)

agencies and consulting engineering
organizations." (www.epa.gov/etv/06
!fsht-06.pdf)

This is not a government program but
a market-driven, private sector effort.
Once companies or entrepreneurs submit
their applications, a technical evaluation
panel consisting of regulatory officials,
industry reps, researchers, public inter-
ests, and others determine the product's
environmental characteristics, safety
aspects, functionality, and cost. The
reports will be distributed to federal.
state, and local officials and will be avail-
able through CERF's web site.
(www.cerf.orgevtec about.htm)

EvTEC recently coordinated a nation-
al evaluation of dust suppressants and
base stabilization products with the
Highway Innovative Technology
Evaluation Center (HITEC) and the
Minnesota Local Road Research Board
(LRRB). This project assessed both per-
formance and potential environmental
impacts of the use of various dust sup-
pression and roadway stabilization prod-
ucts. Minnesota counties will participate
in the testing phase as field evaluation
sites. Products that will be tested include
calcium chloride, lignosulfonate, organic
polymers, and polymer emulsion. The
results are tentatively scheduled for publi-
cation in early 2002. (www.cerf.org evtec
/eval dustagnt.htm and Aggregate Roads
Research Bulletin 2000 M & RR 04) T

-Hilary Davis
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The Center for Transportation Studies, which houses Minnesota the three plenary sessions: an opening panel on "The Politics of
TZ/LTAP, held its Twelfth Annual Transportation Research Ramp Metering," a luncheon presentation on "Transportation

Conference May 23-24 in St. Paul. Highlights from some of the Decision-making: Why New Approaches Are Needed," and a panel
concurrent session presentations are covered on pages 4-5. titled "Should Minnesota Restrict the Use of Cellular Phones by

The CTS web site-www.cts.umn.edu-has additional coverage of Drivers of Vehicles?"

Hoan Bridge fails in Milwaukee

O n December 13, 2000, motorists crossing the

northbound approach span of the Daniel
Webster Hoan Bridge in Milwaukee, Wis.,

reported that the bridge seemed to be "buckling."
Transportation officials immediately closed the
bridge to ascertain the reason for the bridge's 4-foot
deflections. What they found was that two out of the
three girders supporting the two northbound lanes had
suffered an abrupt and total fracture, while a large
crack developed in the third. All three cracks
occurred simultaneously and at the same location on

each girder. Not only did this situation call for imme-
diate action in order to close the bridge to traffic and
prevent injury, but also for a thorough investigation.

History
The Hoan Bridge is a multispan, three-girder bridge
constructed between 1970 and 1972. HNTB

Corporation designed the structure. The girders are

hybrid, noncomposite plate girders consisting ofA36
webs with 400 series steel used in the flanges. Partly hot
because the bridge was noncomposite and partly due to
the somewhat large girder spacing of 24 feet, the gird-
ers were very large for this span. The bottom flange in the
positive moment span of the center girder was a hefty 3
inches by 28 inches. These represent the largest flange

dimensions, but at all other locations, flange thicknesses
were no less than 2 inches. All three of the girders were

about 10 feet deep. The lateral system of the bridge con-

sists of K-bracing, with members that are considered very
large for a bracing system, even with respect to standards
at the time of construction. The span that failed was 217
feet long.

The three-mile bridge was not actually in use until

1977 due to the construction of the surrounding roads.
The bridge is part of Interstate 794 and carried about

35,000 vehicles per day, but it was designed to be part of

a freeway loop carrying up to 85,000 vehicles per day.

The estimated design life for this type of bridge is 50 to
60 years.

Investigation
The kind of abrupt fracture that occurred in the Hoan

Bridge is the worst type of failure for any structure. If all

three girders had fractured, the span would have simply

collapsed. Current bridge and building codes are written

to ensure that the members will yield and show large

deflections before actually failing. This preferred failure

mode clearly did not occur in the Hoan Bridge, and the

reason it didn't was the primary question for investiga-

tors. There is no evidence or known record of this type

of immediate fracture in multiple girders ever occurring.

From an engineering standpoint, it was imperative that a

reason for the near-collapse be determined immediately,

so that bridges with similar characteristics could be
sought out and repaired if necessary.

Context Sensitive Design
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The failure of the Hoan Bridge was investigated by a

number of different bodies. The Wisconsin Department

of Transportation played a significant role, and outside

specialists were consulted. The Federal Highway

Administration's Turner-Fairbank Research Center in

McLean, Va., Lichtenstein Consulting Engineers from

New York, and Lehigh University in Bethlehem, Penn.,
were all involved.

Failure
At first investigators believed either the steel used for the
girders or the workmanship was of poor quality, and

thought that this may have contributed to the bridge fail-

ure. Another potential factor considered was the tempera-
ture, since excessively cold temperatures can cause a brit-
tle failure. Most experts also believed fatigue cracking had
a large influence on the failure. This would be the most
obvious explanation because the structure in question was
a bridge, and fatigue cracks near the point of failure had

been reported in a recent inspection.

The failure was reported at about 7:00 a.m., after a

night when the temperature was four degrees below zero,

according to the National Weather Service. However,

Milwaukee experiences below-zero temperatures 15 days a

year on average, and the bridge was in use during the two
coldest days on record for the city, at 26 degrees below

zero. By this rationale, the cold, as the sole cause of fail-
ure, could be eliminated.

The forensics team conducted a thorough set of tests
and analysis on the materials and actual construction. They
then compared the results to the specifications for steel

bridge design at the time, and determined that neither the

steel nor the workmanship was responsible for the failure.

Results
From extensive modeling and investigation of the
actual bridge materials at the microscopic level,
investigators returned the astonishing result that the
girders did not show any evidence of fatigue crack-
ing. Fatigue, of course, may have been a minor fac-
tor, but the actual cause of the failure was deemed
to be "constraint-induced fracture, (with the crack)
initially in the web gap" of the interior girder,
explained Bill Wright, high performance steel spe-
cialist with the Federal Ilighway Administration.
The crack started to propagate in the gap between
the web stiffener and the flange, where the lateral
bracing framed into the girder. The weld detail at
this location called for three welds, all perpendicu-
lar to one another, to run together.

At the time in question, it is likely that two
heavy salt trucks passed over the bridge side byr side. The combination of three welds at the web

ets: gap constrained movement in all three directions
and caused a stress concentration. The finding of
the agencies involved in the investigation was that

the cold weather caused the steel to be more brittle than
usual. A large enough load was applied, not only to start
a crack at the web gap, but to cause the crack to propa-
gate all the way through two girders, including the
extremely large flanges, simultaneously. A crack devel-
oped in the third girder but arrested in the bottom flange.

Dr. Robert Dexter, a structural engineering professor
at the University of Minnesota, explained that "cracks
have occasionally occurred, in bridge girders and other
structures, due to such highly constrained welds. These
cracks usually occur during fabrication and so they are

usually caught long before a structure is put into use."

To relieve these constraints along the rest of the
bridge and prevent a similar disaster, WisDOT modified
the bracing scheme to allow for more flexibility.

Currently there are ongoing projects, not only in
Wisconsin but elsewhere, to check for this type of
detail in other bridges. At this point, the Hoan Bridge
appears to be an anomaly, and it seems this kind of
near-disaster only occurs under very specific circum-
stances. The experience may have left some members
of the public apprehensive, but the fact that the bridge
did not fall is both a relief and a testament to the power
of design techniques that engineers continue to improve

upon. T

-- Nate Erpestad
(The release ofa fidll technical report by the

Wisconsin Department of Transportation is pending. If

you would like a copy of the full report, please contact
Nate Erpestad with CTS at 612-626-2862, or via e-mail
at erpeOOl2(wumn.edu.)

C ontext Sensitive Design, or CSD, is a
phrase heard more and more among

transportation planners, and the May 23 con-
ference breakout session on CSD was well
attended. The session was moderated by
Charleen Zimmer of Zan Associates.

Dave Ekern, Mn/DOT assistant commis-
sioner, began the session with an overview of
his organization's CSD initiatives. Minnesota
is one of five states participating in a pilot
program to implement CSD practices in the
design of new transportation projects, and
the Department of Transportation has been
strong in its support of CSD.

Ekem said that much of today's CSD
implementation can be traced back to "les-
sons learned in the Interstate Era," referring
to the period of federally mandated highway
development known today for its generic
style of public works design. By contrast,
Context Sensitive Design emphasizes design
that takes into account more than just the

desired design speed and traffic capacity
of a new project, and encompasses cul-
tural and environmental factors unique
to the surrounding area.

To illustrate the need for Context
Sensitive Design today. Ekern presented
the example of Maryland, which during
the 1990s saw communities repeatedly
reject public works projects in spite of their
good engineering and sound financial plan-
ning. This led to a 1998 Maryland Hlighway
Authority conference on CSD, and a new
emphasis on CSD principles in the state.

Two important elements of Minnesota's
approach to CSD, Ekern said, are putting dis-
cussion with the community up front, before
laying out the curves of a new project, and
encouraging project managers to use interdis-
ciplinary teams from the beginning, instead
of just bringing in landscape architects to
mitigate negative impacts at the end of the
construction process.

Traffic engineer and transportation plan-

ner Fred Dock of Mohaddes Associates, Inc.,
then took the podium to present his firm's
work on the Robert Street corridor project in

St. Paul. Following the completion of Tll 52,
Robert Street's function changed from a radi-

al highway to a minor arterial, and C'SD prin-

ciples were applied during the redesign
process to improve the usability and livability
of the street in its new role.

One important aspect of the redesign was

consolidation of driveways and parking areas,

yielding benefits for pedestrians. The design-
ers discovered that, even with substantial

redesign, the street would still not safely
accommodate bicycle traffic, so the deci-
sion was made to accommodate cyclists
on parallel routes off Robert Street. The
final design, not yet under construction,
serves as an excellent example of the
practical application of CSD.

Landscape architect Carol R. Braun
of Mn/DOT, the third presenter, outlined her
personal experiences as a member of several
CSI) design teams. Braun characterized the

CSI) process as proactive, rather than reac-
tive, in addressing the needs of a public
increasingly concerned with the aesthetics
and usability of public works. Braun recently
participated in the development of CSD
workshop materials aimed at bringing practi-
cal knowledge of these design practices to a
wider audience of planners in both the public
and private sectors. T'

-Peter Nelson
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MnPAVE-A new flexible pavement design software

R ecent surveys have shown the two most common
current processes used by city and county engi-
neers to design asphalt pavements are the R-Value

and Soil Factor procedures. The Soil Factor procedure is
in the Mn/DOT State Aid guidebook, while the R-Value
method is found in the Geotechnical Manual. These

design methods are based on technology developed during
the 1930s through early 1960s. The methods are based
upon empirical perfobrmance data and material characteri-
zations, which are a function of the available traffic and

other conditions that existed 40 to 70 years ago.
Conditions have changed since then. For example,

typical tire pressure at that time was on the order of 70
psi, whereas today it is on the order of 100 psi. Only
conventional asphalt concrete surfaces were used then,
but modifiers are now being used increasingly in mix-
tures. Therefore, more rational
approaches to thickness design are

needed in order to readily accommodate .

future changes in traffic conditions and
material types. Such approaches would
have to be based on the physical

response of the pavement (i.e., stress,
strain, or displacement) as opposed to

an empirical relationship.
In the last few years, researchers at

Mn/DI)OT, in conjunction with the

University of Minnesota, have devel-

oped a mechanistic-empirical (M-E)
design program called MnPAVE for

flexible pavements using data from the
Mn/ROAD research facility.

"The concept of M-E design has

been discussed by engineers for 30 to
40 years," said Dave Van Deusen, pave-
ment design engineer at Mn/DOT. The
difficult issue with pavement design is
that there are so many variables to con-

sider, from the traffic volume on the
road to the material properties of the pavement layers.
Because there are so many variables, to create purely
empirical formulas that will work under a variety of cir-
cumstances would be virtually impossible. With the
advent of MnPAVE, which is based on the linear elastici-
ty for a layered system, a designer can quickly and accu-
rately analyze the behavior of layered pavements.

MnPAVE as an M-E design program
Mn/PAVE is a computer program that combines known

empirical relationships with a more accurate representa-

tion of the physics and mechanics behind flexible pave-

ment behavior. Research from Mn/ROAD has showed
that flexible pavement structures can be modeled as lin-
ear elastic, multilayered systems. With this in mind,
researchers chose to examine two distress types: rutting
and fatigue cracking. Relationships were found between
the onset of these two distresses and the number and
type of load repetitions. These relationships are
expressed in the form of transfer functions, which relate
pavement structural response to distress and form the
empirical portion of the process. One of the difficulties

often encountered when dealing with transfer functions
is the inability to obtain functions in a laboratory envi-
ronment consistent with those in the field. Mn/ROAD is
especially valuable in validating transfer functions.

"The mechanistic portions of the program rely on cal-
culating the tensile strains at the bottom of the asphalt
layer and the compressive stress at the top of the sub-
grade." explained Dave Timm, a University of Minnesota
researcher partially responsible for the creation of ROAD-
ENT, MnPAVE's predecessor. Research for this portion of
the program was conducted almost exclusively using
Mn/ROAD data. Projects done by former U of M profes-
sor Dave Newcomb and Bruce Chadbourn, a project engi-
neer at Mn/DOT, where measured strains were compared
with those predicted by the structural model, were highly
influential.

The format of MnPAVE consists of three design lev-
els: basic, intermediate, and advanced. Which of the three
different levels used depends on the amount and quality of
information known about the material properties and traf-
fic data. The intermediate level corresponds to the amount
of data currently required for Mn/DOT projects. The
newer, and most useful, portions of the program lie in the
other two categories. In the basic mode, only a general
knowledge of the materials and traffic data is required for
a reasonable yet conservative pavement design to be gen-
erated. MnPAVE's most efficient mode will be the
advanced category. This design level requires the determi-
nation of modulus values for all materials over the expect-
ed operating range of moisture and temperature. Because
of the dramatic changes that can occur in modulus values
from the end of winter to the beginning of summer, spring
has been divided into beginning and late periods.
Pavements designed using the advanced feature should
have a very predictable life span.

Benefits of MnPAVE
Although the MnPAVE program is still being validated

and calibrated, it is quickly becoming clear that it will
offer many useful features not previously accessible to
road pavement designers. The M-E approach will allow
engineers to quantify the benefits of using improved
materials and specifications. For example, MnPAVE
could demonstrate the effect of substandard compaction
techniques, said Timm. Other benefits include the ability
to address varying stiffnesses of performance-graded
asphalt binders, the use of recycled materials, and
increasing truck weights. This kind of information is
extremely valuable for improved performance prediction
and can lead to a more accurate lifecycle cost analysis.
In addition, the software will be very versatile. Traffic
data can be quantified using load spectra or ESALs. and
the user can choose English or SI units.

There is some concern that a new pavement design
- technique will radically alter the current
• designs. However, researchers have offered

Sassurances that this will not be the case. In

fact, the most probable outcome is that
most designs can be more accurately

Sapplied to specific situations, will be more
efficient, and will require slightly less
material. An additional related benefit to
M-E design is that the program can account
for the effects that seasonal temperature and
variations have on material properties.
Previous design techniques were especially
lacking in this area, in that they were only
able to consider either an average or worst
case temperature and moisture.

Development of a national pavement
design guide
Research and development of new pave-
ment design procedures for both flexible
and rigid pavement is being done under
NCHRP Project 1-37A, Development of the
2002 Guide for the Design of New and

Rehabilitated Pavement Structures. Upon completion. the
2002 guide is anticipated to become the latest, and most
advanced, revision of the AASHTO Design Guide.

Project 1-37A is utilizing materials and performance
data from Mn/ROAD sections in addition to other test
facilities from around the nation. "The structural model
in both programs should be the same, but the perform-
ance model used by AASHTO may be different," said Dr.
Shongtao Dai, a research operations engineer at
Mn/DOT. When the 2002 guide is released, the DOT will
evaluate it with an eye toward possible adoption of the
procedure. Another possibility would be to alter
MnPAVE based on the recommendations of NCHRP
1-37A. In either case, the work done in developing and
implementing MnPAVE will provide Minnesota with a
head start on the M-E design process and make the tran-

sition process much more effective. T2

-Nate Erpestad
(For more information on MnPAVE, please contact

Mn/DOT information at 651-296-3000 or Nate Erpestad with
the Center for Transportation Studies at 612-626-2862.)

CSD workshop summary
available; T2 to hold
workshopsAn executive summary of the proto-

type Context Sensitive Design
workshop is available from CTS. The
12-page summary includes successful
case studies and highlights of presen-
tations by local and national experts.
Call CTS at 612-626-1077 for a copy.

Mn/DOT and four other states
received funding from the Federal
Highway Administration (FHWA) to
develop pilot training programs for
context sensitive design. Under con-
tract to Mn/DOT, CTS led the planning
and delivery of the prototype work-
shop in May 2000, with repeated offer-
ings in February and June 2001.

Minnesota T2/LTAP, with support
from Mn/DOT State Aid, will be offering
a one-day version of the workshop for
local agencies in 2002. T'

Dealing with a changing workforce Fewer young

The change in the age demographics of
the entire country is aftfecting the

makeup of tomorrow's transportation
workforce. Because there are fewer young
people looking to start careers in trans-
portation, many positions opening in the
next few years will not be filled. These
facts were presented by Brad Brown of
Populus during a conference session
focusing on preparing the transportation
workforce for a changing and depleting
supply of trained professionals.

Between 1981 and 1995, the number
of students graduating from four-year
schools in all engineering fields remained
steady. The number of professionals in
civil engineering remained constant due
to an increase in the number of women
and foreign-born persons offsetting the
loss of traditional graduates to electrical
and computer engineering. HIowever, even
with more women and minorities entering
the civil engineering field, the future

workforce will not meet project-
ed needs, Brown said. (Ed. note:
future issues of the Exchange
will have news about a
Minnesota workforce task force.)

Given this outlook, Ann
Johnson from Professional
Engineering Services spoke
about how to find and keep good
employees. To attract students 14
years old and younger to trans-
portation, companies should use

people are

starting careers

in transporta-

tion, so many

positions in the

next few years

may be difficult

to fill.

outreach programs to promote math and
science in schools. For people ages 15 to
25, promoting transportation careers can
be done through internships, job shadow-
ing, and encouraging student participation
in professional associations. Employees
between the ages of 25 and 34 need job
development in the form of job training,
continuing education, and career plan-
ning. To retain employees between the
ages of 35 and 54, companies need to

focus on job satisfaction and
helping employees balance
work and family life. Retired
professionals can be called
upon to reinvest in transporta-
tion education by helping to
recruit new employees.

Cameron Kruse of Braun
Intertec spoke on how
automation and new technol-
ogy can help current and
upcoming transportation pro-

fessionals do more work or work more
quickly by increasing productivity and
quality. He suggested that the focus now
should be finding out how to do the same
amount of work with fewer people.

Kruse mentioned that the barriers to
implementation of such automation would
be lack of financial resources, lack of
knowledge about the technology, or dis-

trust of the new technology. T
-Erin Streff
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Upcoming TILTAP attractions
Fall/Winter
* Culvert and Storm Sewer

Installation and Maintenance
* Context-Sensitive Design for Local

Government

Winter/Spring
* Bridge Maintenance
* Gravel Road Maintenance and

Design
* Roadside Vegetation Management
* Work Zone Traffic Control

CTAP On-site Training
* Snow and Ice Control

Dates and locations will be
announced shortly. For further informa-
tion call Teresa Washington at 612-624-
3745, or e-mail twashing@cce.umn.edu.

Disability accommodations are pro-
vided upon request. Check the CTS
web site for a full listing of workshops
and other transportation events at
www.cts.umn.edulevents. T2

T he FItWA will be offering a free one-
day workshop on federal noise abate-

ment requirements for federally funded
local transportation projects. The instructors
will be noise specialists from the FIIWA
Headquarters Office.

The workshop will cover federal noise
analysis and abatement requirements, the
Mn DOT noise policy, and a newly drafted
FHWA Minnesota Division noise guide that
covers federal and state requirements for
local roadways.

Potential attendees are District State Aid
engineers, city and county engineers, and
consultants who perform noise evaluations
for local roadway projects.

The workshop is tentatively scheduled
for Tuesday, September 18, 2001; the work-
shop location is yet to be determined. It is
possible that a second workshop could be
held on Monday, November 5 if there is suf-
ficient interest.

To attend either the September or

November workshop, e-mail Mary
Bieringer at mary.bieringeradot.state.mn.us
as soon as possible.

Mn/DOT will be hosting National
Highway Institute training course 14207,
"Fundamentals and Abatement of Highway
Traffic Noise." Tentative dates for the
course are October 30-November 2. Held at
Mn/DOT's Arden Hills Training Center, this
course will cover federal and state noise
requirements on Mn/DOT roadways, as
opposed to the one-day workshop that will
address local federally funded roadways.
Visit www.nhi.fhwa.dot.gov 142007.html
for more information.

Potential attendees include FHWA and
MniDOT employees involved in the prepa-
ration or review of traffic noise analysis on
federal aid projects. Others may be allowed
to attend on a space-available basis.

To attend this NIll course, contact
Sandy Servatius at 651-296-3124 or e-mail
sandy.servatius a dot.state.mn.us. T2

-Tamara Cameron, FIIWA

Construction management courses, degree
programs offered at U of
The University of Minnesota's

Bachelor of Applied Science (B.A.S.)
with a major in Construction

Management (CM) is a practitioner-ori-
ented degree. Designed with the help of
construction industry professionals, the
degree includes several courses that may
be of interest to practicing engineers and
technicians. These cours-
es are conveniently sched-
uled for people working
in industry, and upper
division courses are
offered, on a rotating
basis, at area community
colleges and on the U of
M campus during the
evenings. The following courses will be
offered this fall:

Course ID Course name and location

CMgt 3001 Introduction to Construction
Management, U of M east
bank

CMgt 4012 Risk Management, Bonds,
& Insurance, U of M east
bank

CMgt 4016 Software in Construction,
Inver Hills Community
College

CMgt 4021 Planning and Scheduling,
North tHelcnnepin
Community College

C'Mgt 4030 Construction Safety and
Loss Control,

U of M east bank
CMgt 4040 Preparations of Specifications

and Technical Writing for
Construction Professionals,
U of M east bank

Specific class times and registration
information can be found at
www.cce.umn.edu/bas/fall200 I.html.

A construction man-
agement minor and cer-
tificate also are being
developed, and will be tar-

geted at anyone interested
in gaining skills as a con-
struction manager. The
minor can be used by U of
M students in engineering,

business, law, or majors from any other
college within the University. The pro-
posed certificate could be taken to earn
college credit.

In addition, several advanced comput-
er courses will be offered in the spring to
address the needs of practitioners with
scheduling, estimating, and project man-
agement. An evening AutoCAD course
will also be offered in the spring of 2002.

Watch for future T2 Exchange articles giv-
ing those offerings and course numbers.

For more information about the
University of Minnesota Construction
Management Program, call 612-624-

4000. T
-Ann Johnson

Expo sessions from page 1

Sleep deprivation
During the first day's concurrent sessions, participants
were given the opportunity to learn about topics such as

as sleep deprivation and its effect on drivers. Inadequate
rest, sleep loss or disrupted sleep, excessive physical
activity, displaced biological rhythms, and excessive

mental or cognitive work all contribute to fatigue, and
the USI)OT estimates 100,000 vehicle crashes annually

are linked to drowsy driving. Individuals must evaluate
their personal risk of contributing to this commonly

ignored problem. Taking sedative medications, working

more than 60 hours per week, working more than one

job, driving alone or on a long, rural, dark, or boring

road or, if your main job involves shift work, drinking

even small amounts of alcohol, all contribute to increas-

ing your risk of drowsy driving.
Studies indicate fatigue is a factor we all must be

aware of. Most police are not trained to detect fatigue

but law enforcement and trainers are becoming more

aware of the dangers that accompany drowsy driving.

Dump truck safety
The dump truck safety and operation session was very

informative. Truck- and equipment-related injuries

account for nearly 50 percent of all deaths in the work-
place, and out of 2,000 occupations, truck drivers had

the most lost workdays. Driver responsibility, pre-opera-

tion checks, and safe loading and unloading were just

some of the items touched upon. Checking air and brake

systems was also given detailed coverage.

Defensive driving
Wednesday's concurrent sessions were followed by a

defensive driving presentation that addressed some of the

most frequent contributing factors for motor vehicle

crashes in Minnesota. Those factors include inattentive

driving, illegal or unsafe speed physical impairment,

failure to yield, following too closely, disregarding a traf-

fic control device, and improper lane usage, along with

overall aggressive driving. Each of these contributing

factors, and the importance of seat belt usage, was dis-

cussed as part of an overall effort to prevent the common

driver errors that often result in motor vehicle crashes in

Minnesota.
One of the newer concepts presented was the "three-

second rule" and "three-second-plus rule." The National

Safety Council recommends these rules as formulas for

preventing many of the rear-end collisions caused by
motorists following too closely.

The three-second rule replaces the old two-second rule

as a guideline for recommended following distance.
The rule is simple to apply. When the rear bumper of
the vehicle in front of you passes a stationary object

alongside the roadway, start counting to yourself. If
the vehicle you are driving passes that stationary
object before the count of three, adjust your follow-
ing distance accordingly. During adverse driving con-

ditions such as rain, darkness, or following a motor-
cycle (a motorcycle can stop faster than a passenger /
vehicle), use the three-second-plus rule. The three-
second and three-second-plus rules replaced the two-

second and two-second-plus rules due to higher

speeds.

Mn/ROAD
Concurrent sessions continued on Thursday morn-

ing with a session titled "Mn/ROAI) Background and

Research Results."
The Minnesota Road Research Project was built to

solve real problems related to how we design, construct,

and maintain our pavements. Several significant findings

have emerged over the first few years of the project.

Topics included:
* A new method to place spring load restrictions

statewide resulting in annual savings of approxi-

mately S15 million.
* A new method to place 10 percent overloads during

the winter months, based on a freezing index model

instead of the current calendar date method. This will

result in the movement of more commodities and less

damage to our system.
* MnPAVE this design program will be more accu-

rate and allow for more precise materials characteri-
zation than the current process and will annually save
counties, cities, and Mn/DOT millions of dollars
when it is fully implemented (see article on page 5).

* New devices to measure in-situ stifness of subgrade
and base materials. This study will result in improved
methods to ensure that these materials are meeting

construction specifications; methods will be less
labor-intensive and more accurate than the current
practice.

Backhoe operator safety
Topics covered included the machine, pre-operation

checks, and excavation and job site safety. It is extremely

important for the operator to know the operator controls,
the machine and its capabilities, and how to properly
position the machine. Job site safety depends on know-

ing where all utilities are located. Call Gopher One at
least 48 hours in advance, know the legal description and
nearest intersecting highway of the job site, and use
white paint to mark out proposed excavation. Keep the
ticket issued number, and remember Gopher One
l.ocates are for commercial lines only.

Every excavation site needs a "competent person." A

competent person is defined as someone who is capable
of identifying existing and predictable hazards in the sur-
roundings, or working conditions that are unsanitary,
hazardous, or dangerous to employees, and who has the
authorization to take proper corrective measures to elim-

inate them. The keys to excavation safety are: know your

soil types, slope ratios, means of egress (every 25 feet),

and air quality (4-foot-depth rule), and maintain a 2-
foot-minimum distance from trench sides with all exca-

vated material and equipment.

Ditch clean-out
Expo attendees were reminded that ditch clean-out pro-
cedures should follow the National Pollutant Discharge

Elimination System (N PI)ES) and Standard
Specifications for Construction requirements. The new

2000 specifications state that any land disturbance that

could impact a water of the state must comply with ero-

sion and sediment control practices as outlined in

1803.5. Ditch construction has changed from practices

performed years ago and now includes improved

hydraulic analysis, geotextiles, engineered sod, and other

Expo continued on page 7
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The Shelf To borrow these materials, call Mn/DOT's Library at 651-296-2385.

Reports
Methods and Procedures to
Reduce Motorist Delays in
European Work Zones.
International Technology
Exchange Program, October
2000

A U.S. scanning team
observed European lHighway
agencies and how they manage
traffic flow through temporary
work zones. The report includes
the scanning team's recommen-
dations for improving methods
in the United States.

Selecting a Preventive
Maintenance Treatment for
Flexible Pavements. USDOT
and FHWA, August 2000

This report is a continuation
of research and efforts to pro-
mote the principles of pavement
preservation by the Foundation
for Pavement Preservation. It
addresses flexible pavement pre-
ventive maintenance, candidate
pavements, available treatments,

where and when they should be
used, cost-effectiveness, factors
for selecting treatment strategy,
and the methodology for deter-
mining the most effective treat-
ment.

Prediction of the Expected
Safety Performance of Rural
Two-Lane Highways. USDOT
and FHWA, December 2000

This report presents an algo-
rithm for predicting the safety
performance of a rural two-lane
highway. The accident prediction
algorithm consists of base mod-
els and accident modification
factors for both roadway seg-
ments and at-grade intersections
on rural two-lane highways.

CD-ROMs
Pavement Preservation-State
of the Practice July 2000.
American Association of State
Highway and Transportation
Officials (AASIITO) Lead Team
for Pavement Preservation, the

Foundation for Pavement
Preservation, and the Federal
Highway Administration

This CD-ROM contains nec-
essary information to initiate a
pavement preservation program.

Moving Safely Across
America-The Interactive
Highway Safety Experience.
USDOT and FHWA

For use in driver education
programs, public safety cam-
paigns, and state safety initia-
tives, this CD-ROM intends to
improve the level of highway
safety knowledge for the average
driver.

Appropriate Use of Waste and
Recycled Materials in the
Transportation Industry-An
Information Database. National
Cooperative Highway Research
Program, June 2000

This CD-ROM provides the
user with general and detailed
engineering and environmental

information on waste and recy-
cled materials.

Pedestrian/Bicycle Safety
Resource Set. USDOT and
FHWA

With the intent to heighten
awareness about pedestrian/bicy-
cle safety, this CD-ROM pro-
vides information on pedestri-
an/bicycle safety guidelines,
countermeasures, outreach tools,
crash types, technology, and
more.

Safer Journey-Interactive
Pedestrian Safety Awareness
Experience. USDOT and FHWA

Using a virtual journey, a
quiz, and a library, this CD-
ROM provides information to
improve the level of pedestrian
knowledge for road users and
safety practitioners.

Videos
Paving Site Work Practices for
Quality-it's Up to You! NAPA

Top 10 videos
Below are the ten most-often
requested videos from
Mn/DOT's Library:

1. Maintaining Granular
Surfaced Roads, VT 110

2. Asphalt Crack Treatment,
VT 74

3. Snow Fighters...Quiet
Patriots, VT 115

4. Snow & Ice Control, VT 89
5. Road Rage: Havoc on the

Highway, VT 434
6. Motor Graders, VT 279
7. Divided Highways, VT 423
8. Arrive Alive, VT 294
9. Road Repair: Do the Right

Thing At The Right Time,
VT 65

10. Anatomy of a Winter
Storm, VT 167 T*

Paving Practices for Quality
Series

With truck guide, paver, and
roller operations highlighted this
training video covers the respon-
sibilities of laborers on a hot-

mix asphalt site. T2

A
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changes. Reconstruction must follow and recreate
the design intent. This requires understanding not
only how the ditch was designed but also how it was
constructed. Ditch sleuthing needs to be performed
to learn the construction history and methods,
grade, flow (cubic feet per second) and flow direc-

tion (not as simple as it may seem), and other sedi-
ment buildup causal agents including degraded pipe.

When ditches must be cleaned instead of just
mowing down the cattails, all materials and staging
operations must be considered before any work
begins. It seems no matter what we do, a 10-year
storm event soon follows and makes the situation
even worse. The presentation went over criteria for
ditch clean-out, plan of action, construction speci-
fications (2573, 2575, 3677, 3876, 3882, 3884,
3885, 3886, 3888) and techniques, seed mixes
(28B, 50B13, 80B, sod) and general guidelines.
These guidelines include mowing cattails once in
late June through July, removing debris, monitor-
ing, determining if there are needed permits, using
surveys to correct the grade, and properly dispos-
ing of the sediments and other materials.

Preventive equipment maintenance
The historical development of equipment preven-
tive maintenance as well as the differences among
preventive maintenance, breakdown maintenance,
and predictive maintenance were presented.
Operation costs of publicly owned equipment are
competitive with the private sector. Costs can be
kept to a minimum if repairs are made during
scheduled down time, an oil analysis is made,
inspection forms are used during inspections,

wheel and tire maintenance is done on a regular

basis, and air chambers and slack adjusters are reg-

ularly inspected, cleaned, and adjusted. The bottom
line is the importance of preventive maintenance in
keeping the costs for equipment repairs and main-
tenance to a minimum.

Concrete block retaining walls
The session on concrete block retaining walls
proved to be very informative for public employees

as well as for private prop-
erty owners who have, or
plan to construct, a con-
crete block retaining wall.

More than one hundred
" segmental concrete block

retaining walls along road-
ways in the Twin Cities
were surveyed to determine
the extent of any apparent
durability problems and to
gain additional insight into
the nature of the deteriora-
tion. Six different firms
manufactured the blocks
included in the survey. A

selected summary of the survey findings, conclu-
sions, and recommendations follows:
* Of the walls surveyed, 93 percent were in ftir

or better condition.
* Incidence of freeze-thaw damage, scaling, and

some other distresses was strongly correlated
with specific manufacturers and block designs.

* Poor durability problems were directly related
to lack of durability of the wall units. This sug-
gests inappropriate mix designs and/or use of
non-durable aggregate.
Block manufacturers need to investigate and

improve, where necessary, the durability of the
materials and mixes used in their masonry block
units. Quality control improvements to reduce pro-
duction and distribution of non-durable masonry
units are another consideration. Also discussed was
developing realistic acceptance/rejection tests for
more accurately predicting field performance
potential.

Mn/DOT issued Technical Memorandum 01-
05-MMR-01 in response to the survey; it governs
all projects let after March 1, 2001. The memoran-
dum sets new limits on where block walls may be
used, establishes new strength and freeze-thaw
requirements, and establishes a new surface-seal-
ing requirement. TZ

--lenry Grothaus

T2 support engineer

New motor grader workshop rivals
gravel maintenance in popularity
T he T2 /LTAP Program added

a new workshop this year--
Motor Grader Operator Training.
This year's response The new
indicates it will be as
popular as the existing
LTAP Gravel Road
Maintenance and
Design Workshop.
While the objective of
both workshops is to
provide information
and tools that will
lead to improved
gravel road surfaces,
each workshop pro-

in North Mankato. St. Cloud,
Detroit Lakes, and Virginia dur-
ing the last week of March and

motor grader

workshop

complements

the existing

gravel road

workshop.

vides a different focus in order
to meet a broader range of needs.

Gravel Road Maintenance
and Design
GCravel Road Maintenance and
Design is a one-day class that
provides a brief refresher on
basic techniques for blading
gravel roads and spends a major-
ity of the day discussing ways to
improve gravel roads short of
complete reconstruction.
Discussion topics include: what
makes good gravel and how to
obtain it, dust control benefits
and practices, improving prob-
lem areas by improving
drainage, repairing frostboils,
use of fabric, and developing an
ongoing road improvement plan.

The workshop should be of
interest to first-line supervisors
responsible for gravel road
maintenance as well as mainte-
nance personnel and equipment
operators. It is particularly suit-
ed for someone who is interest-
ed in the planning and execution
of an organized process to
improve the condition of
gravel roads.

Four classes were presented

the first week of April
this year. A total of 261

participants attended.
Ottertail County

Engineer Rick West
was the instructor.
Participants consisted
primarily of supervisors
and operators from
counties and townships.
with a few participants
from growing cities
with rural areas con-

taining gravel roads. Because
the class is so popular, it was not
possible to honor all registration
requests with only four classes.

Motor Grader Operator
Training
The new class focused on motor
grader operation including
hands-on training with a motor
grader. This class is intended for
equipment operators who are
responsible for maintaining
gravel roads and are interested
in improving their motor grader
operating skills.

CTS has recognized interest
in this type of course from com-
ments received from past atten-
dees of the Gravel Road
Maintenance and Design work-
shop. Hlowever, the response of
the county engineers when this
workshop was described to them
at their annual conference in
January was overwhelming.
They signed-up more of their
operators than could be handled
by the planned four-week train-
ing schedule. This schedule was
expanded to six weeks before
the training started, and nine
weeks were ultimately provided,

Grader continued on hack
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If your professional organization meets on a regular basis, let us include the information here. Contact Editor, Technology Exchange.
For an up-to-date list of events in Minnesota and nationwide, please see the CTS/T 2 events web page: www.cts.umn.edu/events.

DATEEVNTLOAIO CNTC

Sep. 12 14 Minnesota Surveyors and Engineers Society (MSlIS) Fall Outing

Sep. 23-25 National Transportation Asset Management Workshop

Sep. 26-27 Minnesota IFall Maintenance Expo

Oct. 2 Conference on Community-Based Transportation:
Improving Access for the Transportation Disadvantaged

Nov. 13 15 Beneficial Use of Recycled Materials in Trans. Applications Conf.

Madden's Resort. lBrainerd, Minn. 651-292-8860. e-mail mses(a engineer.comr

Madison, Wis.

Public Works, St. (Cloud

Earle Brown Center, St. Paul

Washington, ).C.

Visit www.mrutc.org/septworkshop.htm.

Kathy Warren. 651-351-7432

Josh Barney, 612-624-0768, jbarney@cce.umn.edu

603-862-4704; e-mail rimrc(armrc.unh.edu

AirTAP spring activities Grader ,ori eI,.e, 7

The April issue of the Exchange includ-ed an article about AirTAP, a new pro-
gram CTS is administering in partner-

ship with Mn/D)(OT Aeronautics and the
Minnesota Council of Airports (MCOA).
AirTAP is a statewide assistance program
for aviation personnel developed to offer
practical instruction by knowledgeable and
experienced trainers, as well as a range of
helpfiul information, materials, and
resources.

The first AirTAP training sessions, cov-
ering airport pavement maintenance, were
offered in Rochester, Willmar, and Duluth.

Airport." Panelists Brian Rycks from St.
Cloud Airport, Glenn Burke from South St.
Paul Airport, and lTomn Drake from Red
Wing Airport provided diverse ideas about
marketing an airport to the community as a
valuable resource, as well as to businesses
and users. Attendees w, erc provided with a
packet of inlormation summarizing the pre-
sentations.

Cheri Marti of CTS presented a session
about AirlAP needs and accomplishments to
date. During this general Air'lAP session,
participants contributed ideas for a vision
for AirTAP and what they would like to see

Attendees included airport main- it become in the next three years.
tenance personnel, engi- Identified priorities for potential
neers, and managers. This lfuture programs include air-
course offered informa- AT AI -port lighting and inspection,
tion about pavement dis- 1 Lg ice and snow control, equip-
tress identification and reha- Airpor Techlical Aslsstance Progra ment maintenance and purchas-
bilitation, but was specifically ing, rate and charge setting, marketing
targeted at airport loading conditions, speci- and economic development, and develop-
fications, typical materials, safety, and oper- ment of an airport manager' s networking
ations. Based on the positive feedback group.
received, the pavement maintenance course A four-part program on project funding
may be offered on an ongoing basis. Watch and development was offered through AirTlAP
the Exchange for liture dates and locations. this spring. The four sessions were: "Airport

AirTAP also sponsored sessions at the Funding A State and National Perspective,"
MC'OA Aviation Symposium in April. Jeff "flow D)o I (iGo About Doing an Airport
Stewart from WS[B & Associates moderated Project?", "'Revenue Generation," and "I iring
a panel discussion on "Marketing Your a Consultant Project Management."

These sessions were
------------------------------------ designed to complement the gen-

leder Response For eral aviation entitlemient sessions

Please help the Exchange become more effective by that Mnil)(l Aeronautics pre-
filling out this form and returning it to sented. A concerted effort was

Minnesota T2ILTAP Program made to provide sessions around

Center for Transportation Studies the state. and they were held in

University of Minnesota Bemnidji, Rochester, St. ('loud

511 Washington Ave. S.E. Willmar, Brainerd, and Mankato.

Minneapolis, MN 55455 Attendees wcre airport man-

Fax: 612-625-6381 agers, consultants. and board

E-mail: snopl001 (atc.umn.edu members or decision makers.

Web: www.cts.umn.edu/T2.html All materials developed to

The following is a(n): date, including a sulmmary of
addition change deletion " airport paveiieint lmaintcnance

issues, the project funding anlld

Name development notebook, and
highlights from the material pre-

Title sented at the tour-part project
fundilg series. w ill be mlade

Organization - available through the AirTAP

Address program later this tall. An
AirTAP web page is also under

Phone/Fax deelopment. F:or additional
informlationl about AirTAP and

E-mail upcoming progran offerings,
call Cheri Marti. Air lAP direc-

My suggestion, comment, or question is: tor, at 612-65- 5829, or Jeff
Stewart, project consultant with

VWSB, at 763-287-7 1 84. T'

IIII JohIInson

Please send me information on:

-- - - - - - -- - - - ----------------------__ _ _ _ _ _ _ _

including one week of makeup classes
necessitated by wet road conditions.

Because tile scheduling and logis-
tics of this type of traing are much
more complex than for a normal one-
or two-day class, and because of the
strong interest expressed by the county
engineers, it was decided to limit the
training to counties as a pilot program
in 2001. Based on what was learned
this year, it has been proposed that the
programn be offered to all local govern-
mennts in future years.

This year the progralm consisted of
grouping interested counties into

weekly training blocs. Mondays were
classroom training for about 20 opera-
t(ors from nearby counties. The remain-
ing four days were spent doing hands-
on training at four locations where
four to six operators were able to prac-
tice motor grader operating techniques
on a gravel road under the direction of,
tihe instructor.

The instructor was Bruce IHiggins.
a retired mlotor grader operator from
(ienesee ('ounty, Mich. I liggins has
been ofllering this class for the past
several years throughi the Michigan
I 'AP program. This year he also pro-
\ided traiining in Florida and
Wisconsin before coiinig to Minnesota
to provide our first Motor (Grader

)perator 'Iraining workshop in April.
While the classroomn portion of this

workshop provides soml limnited discus-

sion of good gravel, dust control.
drainage, repair of frosthoils, and usc of
fabrics, most of the day is spent dis-
cussing lmotor grader blading tech-
niques, safe operation, and equipm)ent
maintenance. The hands-on training

consists of each opera-
tor taking turns practic-
ing various techniques
and observing the work
of the others.

The training was
conducted over a nine-
week period beginning
April 23; the final day
was June 22. This
included a week for
makeup training caused
by road conditions too
wet fobr the hands-on
training involving sev-
eral counties. Polk and
Marshall counties will
finish in August due to
further rain delays.

A total of 149 oper-
ators from 43 counties

participated in this
year's pilot program.
Participants ranged
from beginning opera-
tors with no grader

experience to operators with 20 years of
experience. The classroom instruction is
informal and involves a great deal of
group discussion so experienced opera-
tors can share their knowledge as well.

The class evaluations received fiom
those attending indicated that the class
was well received and met a real need.
Plans are being made to continue this

program in the coming years. Based on
this year's pilot program, several areas
were identified where changes can
make the program more effective.
These include limiting the "hands-on'
training to no more than four operators
per day so each can get enough
machine time; providing the class-
room hands-on as a two-week block
resulting in larger classes but smaller
hands-on groups; and including inter-
ested townships and cities with coun-
ties, which will make for closer group-
ings and minimize travel for both the

pariticipants and the instructor.
lIater this year, ('CTS will be seek-

ing expressions of interest from coun-
ties, cities, anid townships so that pre-
liminary planning for next year's
Motor Grader )perator Training work-

shop can begin. T'
-Pat Murphy

Ssxupport engineer

W hct's Ahe c......
* Voids in mineral aggregates

* Right-of-way ordinances

* Work zone memorial

And more!
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