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The Minnesota Roadway Maintenance Training and Demo Day, an annual offering from Minnesota LTAP, was held this 
year in Alexandria on May 15. “A big thanks to Douglas County and Alexandria Technical College for their hospitality,” 
says Mindy Carlson, Minnesota LTAP program manager. “The county contributed much of the equipment, materials, and 
elbow grease, and Alex Tech provided the facility.” 
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Sustainable pavements: the journey ahead

Culvert repair: best practices guide
To help engineers identify and apply the best repair 
techniques for specific problems, MnDOT recently 
produced a best practices guide for culvert repair. 
“We wanted to develop a state-of-the-practice and 
put it into one place so engineers could easily find 
the information they need,” said Lisa Sayler, MnDOT 
assistant state hydraulic engineer.

Culvert repair practices have evolved significantly 
in recent years, so it can be difficult for individual 
engineers to keep abreast of new practices that 
come from a wide variety of sources. The guide-
book draws from a wide range of sources, including 
the Federal Highway Administration (FHWA), the 
National Cooperative Highway Research Program, 
AASHTO, and numerous state DOTs. In addition to 
providing detailed explanations of rehabilitation and 
repair methods, the guide includes a table that com-
pares most methods of repair.

 To download the guidebook (the final report) 
and the technical summary, please go to dot.state 
.mn.us/research. LTAP  

(From MnDOT’s Crossroads blog)

At the February 5 TERRA Pavement Conference, 
Kurt Smith, program director at Applied Pavement 
Technology, Inc., updated attendees on sustainable 
pavements. Smith leads an FHWA program working 
to increase knowledge and use of sustainable pave-
ment technologies and practices.

Smith used a definition of sustainability pro-
posed in 1987 by the World Commission on 
Environment and Development: “Sustainability 
means meeting the needs of the present without 
compromising the ability of future generations 
to meet their own needs.” This definition, he said, 
implies that “We have to live within our means. 
Earth’s resources are limited, and nothing we do 
regarding pavements exists in a vacuum. We need 
to find a balance among economic, environmental, 
and societal needs. So it’s really about trade-offs, 
picking strategies that best meet the needs of the 
specific project and the goals of the owner agency.”

Smith quoted from old engineering manuals to 

demonstrate that striving for sustainability in pave-
ments is nothing new. “But now we’re trying to for-
malize the process,” he said. “We’re quantifying and 
measuring sustainability so we can see where we 
are and use that as a baseline for improvement.” He 
cited greenhouse gas emissions as an example. “It’s 
something we can measure. In the short term, we 
should work to be less bad by reducing emissions 
and energy use and by being more efficient. In the 
long term, which may be a generation away, we can 
actually produce good outcomes from our pave-
ments. For example, could we embed technology in 
pavements that actually produces energy?”

A long way to go 
“Currently,” Smith conceded, “we are not very sus-
tainable. We use a lot of natural resources, and a 
lot of our activity damages the environment. We 
produce a lot of waste, and a lot of it is not handled 
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People love to walk and bike—for relaxation, for 
exercise, to get places like school, work, and stores. 

U of M researchers have partnered with the 
Minnesota Department of Transportation, the 
Minnesota Department of Health, and several other 
state and local agencies to develop general guid-
ance and consistent methods for counting all these 
bicyclists and pedestrians in Minnesota. 

 “The idea here is that by establishing networks 
of permanent counters, in conjunction with short-
duration samples, we can completely characterize 
the traffic network,” explains Professor Greg Lindsey 
of the Humphrey School of Public Affairs. “That’s 
our goal. We have it for vehicles. We don’t have it for 
bikes and pedestrians.” 

Results from the counting initiative are allow-
ing policymakers and planners to make data-driven 

decisions about transportation investments. “It really 
comes down to having more information about 
safety, where to make investments, the economic 
benefits, and the health impacts of bicycling and 
walking,” says Lisa Austin, MnDOT bicycle/pedestrian 
planning coordinator.

As part of the project, the research team orga-
nized a statewide counting effort involving 43 
Minnesota municipalities. Some communities used 
their collected data to submit grant proposals for 
projects related to nonmotorized traffic, Lindsey says. 

Work is continuing under the initiative. A MnDOT 
project, which will conclude in 2015, uses automated 
technologies for counting bicycles and pedestrians 
on trails, bike lanes, sidewalks, and shoulders in vari-
ous urban and rural locations in Minnesota.

MnDOT also is considering how to incorporate 

such nonmotorized traffic data into its existing traf-
fic database. The researchers recommended that 
MnDOT coordinate statewide counts and work with 
local agencies to establish a network of automated 
monitoring sites across the state.

Such data already are used in cities like 
Minneapolis and Duluth for planning bike and pedes-
trian facilities. “Having those numbers to show that 
the investments are justified, are being used, is really 
valuable for talking to council members, the mayor’s 
office, and other decision makers,” says Simon Blenski, 
bicycle planner with the City of Minneapolis. LTAP

—LTAP editors

The new Roadway Safety Institute, a $10.4 million 
regional University Transportation Center (UTC) 
established in late 2013, will conduct a range of 
research, education, and technology transfer initia-
tives related to transportation safety. Led by the 
University of Minnesota, the two-year consortium 
will develop and implement user-centered safety 
solutions across multiple modes. 

The Institute will be a focal point for safety-
related work in the region, which includes 
Minnesota, Illinois, Indiana, Michigan, Ohio, 
and Wisconsin. Other consortium members are 
the University of Akron, University of Illinois at 
Urbana-Champaign, Southern Illinois University 
Edwardsville, and Western Michigan University. 

Max Donath, professor of mechanical engineer-
ing at the U of M, serves as the new Institute’s direc-
tor. He shares his vision for the Institute below. 

What topics will the Institute’s research 
investigate? 

The people using our region’s roadways aren’t as 
safe as they should be. It’s a tragedy that more than 
4,800 people died on Region 5 roads in 2012, while 
thousands more suffered life-changing injuries. The 
Institute’s research will work to prevent the crashes 
that lead to these fatalities and injuries. 

Specifically, we will focus on two key areas: high-
risk road users and traffic safety system approaches. 
Within these areas, our projects will address issues 
related to rail-grade crossings, roadway departures, 
vehicle automation technologies, signalized inter-
sections, wrong-way crashes, automated speed 
enforcement, bicyclists, pedestrians, commercial 
truck drivers, and impaired drivers. Although this 
is a broad range of topics, we hope to bring added 
attention to areas that have either not received 
much attention in the past or have significant 
unsolved issues.

How will the Institute’s work address regional 
safety priorities? 

Most of our research topics resulted from con-
versations with state safety engineers in Region 5 

departments of transporta-
tion. Their input, as well as 
insight gained from review-
ing the state strategic high-
way safety plans, helped us 
determine priorities. 

Although some issues 
were uniquely identified 
by individual states, they 
are all relevant across our 
region as well as nation-
ally. For example, safety at 
rail-grade crossings was 
a priority for Illinois, but 
this is becoming a more 
significant issue across our 
region and the United States, especially with the 
increased transportation of crude oil by rail. 

What educational initiatives will be 
conducted? 

We’ll focus on educating the public and attract-
ing more professionals to the safety workforce. We 
want to communicate with students and get them 
excited about the things that are happening in this 
field and about the opportunities available to them. 

One effort we’re planning is a safety-related 
museum exhibit that can help explain concepts and 
technologies to a younger audience. We’ll also work 
to connect students to employers and offer continu-
ing education to professionals in the safety field.  

What makes the Institute unique? 
One distinctive thing we’ll be working on is 

transportation safety in American Indian lands, 
where there is an unusually high number of motor 
vehicle crash fatalities. Half of the states in our 
region contain tribal lands, and our research will 
work to better understand why this is happening 
and to develop more effective solutions. To my 
knowledge, no other UTCs are working on this issue. 

Working with American Indian communi-
ties, we plan to gather information from a vari-
ety of stakeholders and use it to develop a more 

comprehensive foundation for understanding safety 
risks and deploying countermeasures. Secondly, we 
would like to work with tribal transportation lead-
ers to support the implementation and evaluation 
of management and policy options that could help 
improve safety.

How will members’ expertise help the Institute 
accomplish its goals? 

It is important for us to address significant traf-
fic safety issues. We want the work we do to make a 
difference to the people using our roadways. I want 
to make sure we’re putting something out there 
that practitioners can use to make that happen.

In order to do that within our two-year time-
frame, we’ll be drawing on the safety-related exper-
tise of all our members. Each member has unique 
capabilities that help contribute to the overall 
strength of our team and our ability to address 
regional issues. We’ll take advantage of this exten-
sive expertise to expand our reach and work on yet-
unsolved safety problems. LTAP

—Christine Anderson, LTAP editor
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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 information exchange among local practitioners and state 
and national transportation agencies. Minnesota LTAP is admin-
istered by the Center for Transportation Studies at the University 
of Minnesota, and cosponsored by the Minnesota Local Road 
Research Board and the Minnesota Department of Transportation. 

The University of Minnesota is committed to the policy that all per-
sons shall have equal access to its programs, facilities, and employ-
ment without regard to race, color, creed, religion, national origin, 
sex, age, marital status, disability, public assistance status, veteran 
status, or sexual orientation. This publication is available in alterna-
tive formats upon request.

Any product mentioned within should not be considered a prod-
uct endorsement. Authors’ opinions/findings do not necessarily 
reflect the views of Minnesota LTAP.

Contact us
Technology Exchange is published quarterly. For free subscrip-
tions, mailing list changes, or extra copies, contact us at the 
address or phone number below. 

Technology Exchange welcomes contributions and sugges-
tions from its readers. Submit articles, news items, potential 
topics, and other comments to Pamela Snopl, managing 
editor. 
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Center for Transportation Studies 
University of Minnesota
200 Transportation and Safety Building
511 Washington Avenue S.E.
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Roadway Safety Institute focuses on solutions for multiple modes

Initiative creates tools for counting bicyclists and pedestrians

To learn more or subscribe to the Institute’s 
e-newsletter, please see roadwaysafety.umn.edu. 
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LRRB UPDATE
OPERA Spotlight: Versatile spraying unit
Project leader: Mike Suska

Agency: Nicollet County Public 
Works

Problem: Nicollet County’s 
existing method of spraying 
noxious weeds and brush sites 
was slow, unsafe, and inef-
ficient. Sites required multiple 
spraying applications and often 
required applying several dif-
ferent chemicals simultane-
ously. In addition, the county did not have a reliable method for precisely 
documenting spot application areas.

Solution: The county designed and fabricated a versatile spraying unit. 
The unit consists of a mountable platform that contains tanks, hoses, and 
a pump, which can be easily installed on and removed from an existing 
flatbed one-ton county pickup truck. The unit can spray multiple chemicals 
at once while keeping the chemicals away from the applicator. It can also 
be tracked by GPS to assist in year-to-year documentation and in any crop 
damage claims.

Procedure: The unit includes four tanks, a hose reel with a hand sprayer, 
and a 5 horsepower motor with a Hypro pump. The spraying head contains 
three nozzles: the first treats the area from zero to 10 feet from the unit, the 
second from zero to 20 feet, and the third can spot spray for brush as far 
out as 40 feet. If the second and third nozzles are used together, the unit 

can provide a continuous spray from zero to 40 feet. The arm and head 
both have independent electronic cylinders for spray application.

Results: The unit is easy to operate and only requires a driver and operator. 
Visibility is excellent with the spray head on the front of the vehicle, and 
enough chemicals can be stored on the unit to last for a half day of spray-
ing. The instructions are simple, the preparation work is fast, and everyone 
who has used the unit has been satisfied with the results. One of the big-
gest advantages is that the unit allowed the county to reduce its spraying 
crew from six people operating three units to just two crew members oper-
ating the versatile spraying unit. 

The unit’s GPS device initially failed at locating the actual chemical applica-
tion location. Instead, it identified the vehicle’s location. The county is con-
tinuing to refine this GPS device so it will better track the spraying location 
and time for the 2014 season. 

Approximate cost: $10,767

OPERA funding: $10,000

Implementation: The county plans on changing the 500-gallon main 
tank from a premix system to a direct injection system in the future. This 
will allow the county to have just water in the main tank when leaving 
the shop, with a separate smaller tank for the chemical. The direct injec-
tion system will then automatically mix the chemicals at the time of field 
application.  

Status: Complete LTAP

The Local Road Research Board is a 
major supporter of Minnesota LTAP

Fact sheets online
The Exchange regularly highlights projects completed under the LRRB’s Local Operational Research Assistance Program (Local OPERA). Project fact sheets, along with the 
full project reports, are posted on the OPERA website as they are completed throughout the year. All are available at mnltap.umn.edu/opera.

A new video from the LRRB—Why Aren’t They Working on My Road?—helps the 
public understand why some bad roads aren’t always fixed first. The seven-minute 
video explains what causes road pavements to deteriorate and why it may be 
more cost-effective to put maintenance dollars into roads that still have life left in 
them versus roads that are in the worst condition. 

In it, city and county engineers discuss how they use a pavement management 
program to decide which roads to fix when, in order to stretch limited resources 
in the most effective way possible.

“We’ve learned that if we wait for things to break and fall apart, they’re much 
more costly to replace than if we put a little bit into it during its life cycle,” says 
Mark Maloney, City of Shoreview public works director.

You can link to the video from the LTAP videos page: mnltap.umn.edu 
/publications/videos. LTAP (From MnDOT’s Crossroads blog)

Last June a windstorm toppled about 1,800 trees in 
Minneapolis. Many of the fallen trees were in bou-
levards (the area between sidewalks and streets) 
rather than in yards. This raised concerns that recent 
sidewalk replacement—and resulting severed tree 
roots—had been a factor. 

To better understand the higher-than-normal 
losses, the Minneapolis Park and Recreation Board 
turned to the U’s Urban Forestry Outreach, Research 
and Extension lab. 

Led by forestry department professor Gary 
Johnson, the team studied damaged and undam-
aged trees along the storm’s path. The data set 
included 3,076 trees, of which 367 were total failures 
(tipped or partially tipped) due to the storm. 

“The major finding is that replacing the sidewalk 
increased the odds of root failure by 2.24 times,” 
Johnson says. For example, when no replacement 
work was done, the average linden had a 10.6 per-
cent chance of root failure; with sidewalk replace-
ment, this increased to 21.0 percent.

When combined with replacement work, tree 
species was also a significant factor. Linden trees 
were most likely to fail, followed by ash, maple, and 
elm. “Essentially, when replacement work was done 
near any one of these trees, the rate of failures more 

than doubled,” Johnson says.
Boulevard width was a factor, but only if there 

was sidewalk replacement. For example, a linden in 
a four-foot-wide boulevard with damage to its root 
system from sidewalk replacement had a failure 
rate of 29.4 percent. The same tree in an eight-foot-
wide boulevard had a failure rate of 14.6 percent. 
Likewise, increases in soil compaction were signifi-
cantly related to tree failures only when sidewalk 
replacement work was involved.

Trees with larger diameters were more likely to 
fail regardless of whether sidewalk replacement 
work had been done, Johnson adds. LTAP 

—Pam Snopl, LTAP managing editor

Video: “Why Aren’t They Working on My Road?”

Sidewalk replacement contributes to Minneapolis tree loss

Gary Johnson is the author of The 
Road to a Thoughtful Street Tree Master 
Plan (2008-32), published by the 
Minnesota LRRB (lrrb.org). The manual 
helps communities and planners select 
the best trees for their available planting 
sites using specific principles of street 
tree design.

An update of the Minnesota Concrete Flatwork Specifications is now available. 
First published in 2012, the document provides specs for local agencies and 
the concrete industry to follow as they move through the life of a local con-
crete project. 

The specs help reduce the confusion or misunderstandings commonly 
found during the bidding process of construction projects. Additionally, 
the document gives construction and maintenance inspectors a clear set 
of guidelines to use during a project. The update addresses questions that 
came up since the original’s publication. 

The document is published by the Minnesota LRRB and Minnesota LTAP. 
A link to it is on the LTAP publications page: mnltap.umn.edu 
/publications/videos. LTAP

Concrete flatwork specs updated
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Sustainable pavements from page 1

well by nature.” But he said there is much agencies can do right now. “Pick the 
low-hanging fruit. Can we increase recycling? Can we use materials or processes 
that have a lower environmental impact? What sustainable practices fit within 
your agency’s goals?”

Trade-offs in concrete texturing
Smith used concrete texturing as an example of trade-offs driven by sus-

tainability concerns. “FHWA recommended transverse tining in the 1960s to 
increase friction, and most agencies adopted the practice. But in the 1990s, 
there was concern about noise associated with transverse tining—so most agen-
cies switched to longitudinal tining. It was quieter, though it had slightly lower 
frictional qualities. Then the industry came up with “Next Generation Concrete 
Surfacing,” which produces very low noise levels but is 50 to 100 percent more 
expensive than conventional texturing. So what do we want for a given road-
way? If it’s a low-volume road without high speeds, maybe we don’t need a 
high-friction surface. Or if it’s where noise isn’t an issue, perhaps transverse tin-
ing could be acceptable. The idea is to match the technology with the needs            
of the facility.”

Who’s already doing it?
Smith discussed agencies that are moving significantly toward sustainability. 

“The Illinois Tollway uses WMA for all asphalt and is beginning to use recycled 
shingles. They allow up to 35 percent RAP in surface courses and up to 50 per-
cent in bases and subbases. They also have used two-lift concrete on a number 
of recent projects, and they also use precast concrete repairs fabricated off-site 
in a plant. That allows them to do replacements overnight and open a road to 
traffic almost immediately after the repair.” He also acknowledged MnROAD for 
its investigations into many of the same technologies as well as full-depth recla-
mation, porous asphalt, and pervious concrete.

Measuring sustainability
Smith listed several ways to measure and assess sustainability:
•	 Life-cycle cost analysis to measure the economic impacts.
•	 Life-cycle assessment to document environmental effects of the entire 

process.
•	 Sustainability rating systems (such as GreenRoads and INVEST) to assess 

environmental and social impacts.

FHWA Sustainable Pavements Program
In conclusion, Smith discussed the FHWA Sustainable Pavements Program. “We’re 

making a major effort to advance and share information on sustainable pavement 
practices. A technical reference document, which will provide interim guidance on 
sustainability, and a web page will be available in the summer of 2014.” LTAP

—Richard L. Kronick, LTAP freelancer

In 2012, transportation represented approximately

28%
OF TOTAL U.S. GHG EMISSIONS,

making it the 2nd largest after the electricity sector (32%). 
Source: U.S. EPA

Opportunities for increasing sustainability 
in every phase of construction

Design MEPDG produces more efficient designs and considers 
more factors

Transport Rail and barge transport use less energy than truck 
transport

Material 
Production

RAP, RAS, and SCMs help reduce virgin binder and ce-
ment volumes

Asphalt Perpetual pavements—thick underlying structure that 
requires only surface rehab for long life cycles

Concrete Two-lift pavement with lower quality materials in the 
lower lift and higher quality materials in the upper lift

Use Smooth pavements for safety, fuel savings, and re-
duced greenhouse gas emissions

At the Road Dust Best Management Practices 
Conference on February 3, South Dakota LTAP pro-
gram manager and gravel road expert Ken Skorseth 
outlined an effective gravel road management strat-
egy. First, he recommended three publications:

•	 Special Report, 1992-96; Unsurfaced Road 
Maintenance Management (U.S. Army Corps of 
Engineers)

•	 Pavement Surface Evaluation and Rating (PASER) 
(University of Wisconsin) 

•	 Rural Road Condition Survey Guide (South 
Dakota DOT)

Then he discussed the most important issues for 
gravel road maintenance.

Loose aggregate
“If you have as much as two to four inches of 

loose aggregate,” Skorseth said, “it can cause drivers 
to lose control of their vehicles. It also leads to corru-
gation, more dust—and maybe potholes if there are 
also geometric problems. What may look like a rut-
ting problem is probably a loose aggregate problem. 
If you shovel off the loose aggregate, you’ll often 
find that the underlying road surface is almost a per-
fect A-shaped crown. And you can’t tell gravel depth 
through the windshield! You have to dig. You can 
do it with an auger on a skid loader. But you need 
to auger quite a few holes because the gravel depth 
will vary—and that means the regraveling operation 
should not always be a uniform layer.”

Incorrect motor grader operation
Geometric problems, usually caused by incorrect 

motor grader operation, are another fundamental 
issue, Skorseth said. “If we don’t get the basic geom-
etry correct—particularly a 4 percent crown—noth-
ing else will work. To really know, place an electronic 
level on your vehicle’s dashboard and drive the road.”

Poor gravel quality
“We get a lot of complaints about roughness,” 

Skorseth said, “and that usually means corrugation, 
too much loose aggregate, or sometimes potholes, 
all of which can be caused by poor gravel quality. To 
determine gravel quality, the first challenge is to get 
representative samples. You can get surface samples 
with a spade bit on an impact hammer. Put a mark 
on the bit at 3 inches and carefully chop out a test 
pit. You need to gather several samples because 
quality will vary. If an auger is used, remove the 
pilot bit. If you get just a little bit of the subgrade 
soil in your sample, it changes the plasticity and the      
overall gradation.”

Testing gravel quality at three sites
Skorseth described a test conducted in South 

Dakota: “In 2011, we built three sections in different 
parts of the state, all 21½ feet wide. In each place, 
we built sections with three types of gravel:

•	 Substandard—meets no spec except top size 
(one inch minus) 

•	 Barely meets SDDOT Gravel Surfacing Spec—per-
cent passing #200 sieve is low and/or plasticity 

•	 Modified SDDOT Spec—minimum 10% passing 
#200 sieve; minimum PI = 7

“The substandard and ‘barely-meets’ types were 
built with both compacted and uncompacted sec-
tions,” Skorseth explained. “Each section was built as 
in a good regravel project—with three or four inches 
of new gravel after the existing surface was prepared 
and shaped.”

He said it was hard to find gravel meeting the 
modified SDDOT specification (minimum PI = 7): 
“Natural glacial gravel tends to be clean with a low 
percentage of fines—and the fines that are there are 
non-plastic. We couldn’t get gravel that met the spec 
in two of the three sites so we had to add clay. You 
have to get the clay very dry or it’s hard to blend.”

Table 1 gives results from tests conducted in 2013 
at one of the three locations, near Brookings, SD, 
which has annualized ADT of 100. Skorseth said the 
most interesting fact so far is that the Modified sec-
tion needed only one blading in 2013 while the sub-
standard sections needed up to four bladings. LTAP

—Richard L. Kronick, LTAP freelancer

Gravel road management: the most important issues

Substandard 
Uncompacted

Substandard 
Compacted

Barely Meets 
SDDOT Spec

Uncompacted

Barely Meets 
SDDOT Spec 
Compacted

Modified 
SDDOT 

Spec

Loose gravel     
(tons/mile) 185 150 100 110 16

Corrugation      
(inches in height)

   1 (2 days after 
blading and 3 
inches of rain)

   1 (2 days after 
blading and 3 
inches of rain)

None None None

Roadway surface 
width (feet; all built 

21½ feet)
26 26 24 24 22

Rutting 1   1 None None None

Table 1: Results from text sections near Brookings, South Dakota

index (PI) at bottom of range at 4
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MnDOT engineers Greg Johnson and Shongtao Dai 
co-presented at the TERRA Pavement Conference 
in February on the use of infrared and ground-
penetrating radar (GPR) for testing asphalt pave-
ments. Shongtao and Johnson used both of these 
test modalities to assess the uniformity of initial 
compaction density in asphalt pavements. Shongtao 
pointed out that coring only measures conditions in 
a few locations whereas infrared and GPR provide 
full-coverage density measurements.

What is GPR?
Shongtao explained that GPR directly measures 

differences in the dielectric constants between 
materials and can be used to determine both the 
thicknesses of pavement layers and their densities.

He discussed a single-channel GPR system used 
in their research. “To cover the whole pavement 
width with a single-channel GPR, we had to make 
multiple passes in two-foot widths.” He showed sev-
eral examples, such as Figure 1, which was full-width 
testing of a section of MN TH13.

The scale at the bottom of Figure 1 shows how 
color equates to relative density. Red in the pave-
ment centerline indicates lower density along the 
longitudinal joint. They also took four cores from this 
section and found that densities measured in the lab 
confirmed the GPR readings.

They also tested a section of a stabilized reclama-
tion project on TH 56 near Kenyon, Minnesota. That 
section had been compacted with an intelligent 
compaction (IC) roller. The GPR confirmed that com-
paction on this section was more consistent than on 
sections that had not been rolled with IC.

Shongtao said they also tested a 3-D GPR system, 
which can cover a five-foot width of the pavement.

Density and compaction
Continuing the presentation, Johnson addressed 

the fundamental question of why density is impor-
tant by citing a 1989 WashDOT study: “Their sum-
mary statement was that every 1 percent increase 
in air voids above 7 percent tends to produce a 10 
percent loss in pavement life, which is about equiva-
lent to a one-year reduction in pavement life. So 
the question becomes: What can we do to achieve     
better compaction?”

To answer the question, Johnson tested a system 
that takes a pavement’s surface temperature profile 
behind the screed as the pavement is being laid. 
The system takes readings every 6 inches longitu-
dinally and at 12 points across the pavement. This 
information is displayed in real-time on the paver. 
“This system shows us the effect of factors such as 
auger height and truck exchanges, and it allows us 
to respond in real-time to improve temperature uni-
formity,” Johnson said. He showed a typical display 
from the device (Figure 2).

The top image in Figure 2 shows where the plant 
changed the mix from 270°F (yellow/green) to 320°F 
(red). The graph at the bottom shows paver speed.

Johnson showed other examples that clearly 
illustrated temperature segregation caused by not 
overlapping truckloads and by paver stops. “The 
roller operator and the inspector may look at the 
pavement, and they won’t see the difference,” he 
added. “It just looks black to them! This is a tool that 
will show you what’s really happening.”

Johnson said researchers in Texas have come 
up with general metrics: “They say if the difference 
between maximum and minimum temperature in a 
150-foot segment is less than 25°F, it’s in the ‘good’ 
category. If the difference is between 25° and 50°, it’s 
‘moderate’ thermal segregation. And if it’s more than 
50°, it’s severe. In 2014, MnDOT will include incen-
tives and disincentives on selected projects for ther-
mal segregation. We will reduce payment by $20 for 
each segment in the severe range and add $20 for 
each segment in the good range.” LTAP

—Richard L. Kronick, LTAP freelancer

Testing asphalt pavements with infrared and GPR

MnDOT tested a 3-D GPR system.
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Conference materials online
Presentation slides and selected videos are available from the Transportation Engineering and 
Road Research Alliance (TERRA) Pavement Conference at terraroadalliance.org. 
 TERRA sponsored the conference in cooperation with CTS, the U of M Department of 
Civil Engineering, the Minnesota Local Road Research Board, the City Engineers Association 
of Minnesota, the Minnesota County Engineers Association, MnDOT, Minnesota LTAP, the 
Minnesota chapter of the American Public Works Association, and the Minnesota Street 
Superintendents Association. LTAP

GopherCalc to improve 
diagnosis of pavement problems
Engineers use the falling weight deflectometer 
(FWD) and ground penetrating radar (GPR) to 
pinpoint what’s going on beneath a pavement’s 
surface and diagnose pavement problems. GPR 
generates a cross-sectional image of the pave-
ment’s subsurface, while FWD measures stiffness 
of the pavement layer. The tests are non-invasive 
and can be performed quickly with minimal   
traffic disruption. 

Though FWD and GPR are widely used, both 
have room for improvement, says U of M civil 
engineering professor Joe Labuz. The data inter-
pretation needed for these tests can be overly 
simplistic, and inherent assumptions can reduce 
each test’s accuracy when they are used in 
standalone fashion, he says.

To improve the effectiveness and accuracy of 
these tests, a team of researchers led by Labuz 
created a new software tool for field engineers 
called GopherCalc. This new software package 
combines the analysis of both FWD and GPR 
data into a single tool. By integrating the two 
tests, calculations and results from one test can 
be used to inform the other. This reduces the 
number of assumptions needed to analyze the 
data, thereby increasing their accuracy. Their 
work was funded by MnDOT.

GopherCalc uses simple menu-driven naviga-
tion and makes it easy for users to switch back 
and forth between the two programs. 

Read more in the final report, online at  
cts.umn.edu/research. LTAP

Fig. 2:  Readouts from a system that takes a pavement’s surface temperature profile behind the screed
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Fig. 1:  Full-width testing of a section of MN TH13
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THE SHELF
DEMO DAY

Demo Day from page 1

Asphalt pavement maintenance was one of the topics at Demo Day.

In classroom sessions and outdoor demonstra-
tions, students learned about cargo securement 
requirements, changes in CDL driving rules, gravel 
road maintenance, roadside vegetation man-
agement, and asphalt pavement maintenance        
and preservation. 

The Minnesota Department of Transportation, 
the Minnesota Local Road Research Board, and 
the Federal Highway Administration, along 
with Minnesota LTAP, sponsored the training 
in partnership with the Minnesota Chapter of 
the American Public Works Association and the 
Minnesota Street Superintendents Association. 
The University of Minnesota College of 
Continuing Education facilitated the event. LTAP

The latest graduates of the Roads Scholar program received 
a certificate of achievement during a ceremony at the 2014 
Minnesota Roadway Maintenance Training and Demo Day 
in Alexandria. “Our congratulations to the new grads,” said 
Jim Grothaus, Minnesota LTAP’s director. “Their dedication 
to keeping up with new practices and processes will help 
them do their jobs and better serve the public.”

The Roads Scholar Program
The Roads Scholar Program combines a range of training options into a 

structured curriculum. To become a Roads Scholar, participants must earn 
eight credits within five years from a combination of required and elec-
tive courses. Training options include LTAP workshops, Circuit Training and 
Assistance Program workshops, and other events. For more information, 
contact Mindy Carlson,  Minnesota LTAP program manager, at 612-625-1813,  
mnltap@umn.edu, or visit mnltap.umn.edu/RoadsScholar.

ROADS SCHOLAR GRADUATES  
FROM 2005 TO 2013: 

95
NUMBER OF STUDENTS NOW ENROLLED: 

2,505

Niles Nearhoof, 
City of Coon Rapids

Todd Berg, 
City of Brooklyn Center

David Johnson, 
City of Breezy Point

Cory Farver, 
Washington County

Thomas Erchull, 
St. Louis County

Mike Dressel, 
City of Waconia

Josh Opheim, 
City of Robbinsdale

Don Moldenhauer, 
City of Waconia

Tom Robertus, 
City of Robbinsdale

Lynn Tschida, Metro 
Maintenance, MnDOT 

Pete Storms, 
City of Waconia

Comments from some of our new Roads Scholars: 
“I liked the variety of classes and locations, and networking 
with peers. The knowledge gained from attending these 
classes has helped with daily job performance. Learning 
how to use newer equipment and technology [helps me] to 
perform more efficiently.” 
 —Todd Berg , City of Brooklyn Center

“I gained more knowledge to bring back to share 
with employees.”
  —Thomas Erchull, St. Louis County Public Works

“I enjoyed the wide scope of courses offered and best 
practices covered by speakers who are knowledgeable and 
passionate about these topics. The program will help by 
keeping me informed of best practices used and help me get 
them implemented in my city.”
 —Josh Opheim , City of Robbinsdale

“The program will help me in the future to save money by 
using better practices.”
 —Tom Robertus , City of Robbinsdale

“The program helped me get a better understanding of our 
roads and goals. It also helps with projecting future needs, and 
having the ability to explain our processes to our customers 
and the public better.”
 —Lynn Tschida, Metro Maintenance, MnDOT

Class of ‘13

CONGRATS 
GRADS!

*Students who completed their coursework by December 31, 2013, are considered the Class of 2013

Jeff LaPlante, 
Olmsted County
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Whether it’s news about a resurfacing project or a 
flooded road, residents increasingly expect accurate 
and frequent updates. Social media tools such as 
Twitter can help you meet their needs.  

Twitter is the fastest-growing social network in 
the U.S. (according to eMarketer.com). It allows you to 
send small bursts of information called tweets. Each 
tweet can be up to 140 characters, and can include a 
photo or video to show an update at a glance. 

Twitter is great for breaking news, keeping the 
public informed, and building community. It’s also an 
effective way to reach the media and elected officials.

 Here’s some advice for setting up an account. 
First, ask yourself these questions:

•	 What do you want Twitter to do for you? 
•	 Who is your audience or your community? 

What do they want to hear from you? What 
do they want to tell you? Who do you want to 
interact with?

•	 How will you manage your account, and how 
many people will manage it?

Then, follow these steps:
1. Set up account. The hardest decision is 

figuring out your “handle.” Keep it clear, 
intuitive, and short. Also, keep in mind that an 
e-mail address can only be tied to one account. 
If you want to have multiple accounts, you’ll 
need to use multiple e-mail addresses. And, if 
you want to share administration of a single 
account, you’ll want to use a shared 
e-mail address.

2. Create your profile.
3. Follow, tweet, learn, interact, and experiment.
4. Graduate to Tweetdeck or Hootsuite, tools to 

schedule tweets and make management easier.
 LTAP
—Arlene Mathison, director of digital information 

and library services, Minnesota LTAP

Twitter 101: tweet your news to residents

INFORMATION SERVICES
THE SHELF

A Comprehensive Study on Pavement 
Edge Line Implementation (Louisiana 
Transportation and Research Center/ US DOT/ 
FHWA)

This report applies the Empirical Bayes 
method to estimate crash reduction factors 
due to pavement edge line implementation 
and compares the difference before and after 
edge line implementation.

Modes Less Traveled—Bicycling and 
Walking to Work in the United States: 
2008-2012 (U.S. Census Bureau)

This report focuses on bicycling and walk-
ing to work, including strategies that can pro-
mote non-motorized commuting. The report 
includes supplemental tables that present the 
percentage of workers who walked or biked to 
work in small-, medium-, and large-sized cities.

Native Vegetation Establishment for 
IDOT Erosion Control Best Management 
Practices (University of Illinois Center for 
Transportation and Illinois DOT)

This report assesses the performance of 
existing native seed mixes and practices along 
Illinois roadsides in order to develop native 
roadside vegetation management practices for 
the Illinois DOT.

Quantification of the Physical Properties 
Required of Raised Pavement Markers and 
Accelerated Laboratory Testing (Florida 
DOT)

This report presents research conducted over 
a two-year period to improve retroreflective 
pavement marker designs and develop new lab 
tests that can predict the markers’ field.

Evaluation of Recycled Concrete as 
Aggregate in New Concrete Pavements 
(Washington DOT)

This report evaluates the use and properties 
of recycled concrete as coarse aggregate—
concrete produced from demolished pave-
ments—in new concrete pavements.

A Novel Methodology for Quantifying 
the Performance of Constructed Bridges 
in Cold Regions (Upper Great Plains 
Transportation Institute)

This report presents a research program 
examining the performance of constructed 
bridges in a cold region and the behavior of 
concrete members strengthened with carbon 
fiber-reinforced polymer composite sheets.

  

Guide to Identifying and Reducing 
Workforce Fatigue in Rapid Renewal 
Projects (TRB / Strategic Highway Research 
Program)

This guide includes organizational practices, 
technical reference materials, fatigue training 
materials, and work scheduling aids and guid-
ance. This suite of products may be integrated 
into existing safety management systems for 
highway construction environments, thereby 
reducing fatigue risk and increasing safety.

Roundabouts and Access Management 
(Florida DOT)

This report includes a review and assess-
ment of national and state guidance related 
to roundabouts and access management. The 
report also includes a safety analysis of all 283 
roundabouts in Florida and an operational 
analysis of selected roundabouts.

Aging Road User, Bicyclist, and Pedestrian 
Safety: Effective Bicycling Signs and 
Preventing Left-Turn Crashes (Florida State 
University, BDK83 977-15)

This report assesses drivers’ knowledge of 
various warning signs and pavement markings 
as related to bicyclists.

Operational Guidance for Bicycle-Specific 
Traffic Signals in the United States (Oregon 
DOT/FWHA)

This report summarizes research of cyclist 
behavior at signalized intersections in Portland, 
Eugene, Corvallis, Beaverton, and Clackamas 
County, OR.

LTAP

Links to these publications and many more are on the LTAP website. Questions? Contact Marilee Tuite, Minnesota LTAP librarian, 612-626-8753, ctslib@umn.edu.

Search me
The Minnesota LTAP website features 
custom search engines to help you find 
information. You can search:

 •    LTAP & TTAP Centers
 •    State DOTs
 •    Transit agencies
 •    University transportation centers

   Bookmark www.mnltap.umn.edu 
           /publications/library.

Another great resource is MnDOT Library’s 
catalog, which includes resources from CTS. 
   Bookmark dot.state.mn.us/library. 

New from MnDOT, LRRB
Implementation of Floating Weir System for 
Surface Skimming of Temporary Stormwater 
Ponds (MnDOT)

This study provides design information for tem-
porary stormwater ponds with floating head skim-
mers. The design information is directed at meeting 
the standards in the National Pollution Discharge 
Elimination System general permit, which includes 
storing runoff from the two-year, 24-hour rainfall 
event or providing the equivalent sediment control. 
dot.state.mn.us/research/TS/2014/201418.pdf

Integrated Tools for Pavement Design and 
Management (MnDOT and LRRB)

This report provides a brief overview of recent 
research and current usage of various pavement-
related topics in Minnesota, including:

•	 Use of RAP in local pavement design
•	 Implementation of an updated vehicle classifi-

cation scheme
•	 Pavement design charts for 10-ton designs
•	 Revision and update of the FWD Viewer Tool
•	 Overlay design method for the FWD Viewer 

Tool
•	 Implementation of the TONN 2010 analysis 

method for estimating spring load capacity 
of roads using pavement structure and traffic 
data, and results from the FWD. The resulting 
tool is a spreadsheet that combines the work 
of two other research projects, the FWD Viewer 
Tool and the TONN 2010 analysis.

 dot.state.mn.us/research/TS/2014/2014RIC14. 
       pdf

Traffic Data Collection Improvements (LRRB)
The LRRB, with assistance from Sibley County and 

MnDOT, conducted a field evaluation of traffic data 
collection sensors. The study explored low-cost and 
non-intrusive options to collect traffic data as pos-
sible alternatives to traditional methods such as tube 
counts. This project reviewed new developments 
and alternatives to conventional road tube, induc-
tive loop, and piezo sensor data collection.

This project compared multiple traffic data collec-
tion sensors along on a rural two-lane road with low 
traffic volumes (Sibley County State Aid Highway 9) 
in both winter and spring conditions. The project 
gathered information on ease of deployment, accu-
racy, and costs associated with each technology. 
dot.state.mn.us/research/TS/2014/2014RIC51B.pdf 
LTAP

More resources:
•	 Discover.twitter.com/learn-more (Twitter basics; explains what a hashtag is)
•	 Getting started (step-by-step directions; https://support.twitter.com/articles/215585)
•	 Tweetdeck.com (social media dashboard application for management of Twitter accounts)
•	 Hootsuite.com (social media management system)
•	 Mashable.com (covers the top social media news on topics like Facebook, YouTube, Gmail, Twitter, 

Amazon, Pinterest, and more)
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This fall, the Minnesota chapter of the American Public 
Works Association will offer its next round of training 
designed to provide underground utility inspection 
professionals with critical knowledge and skills to 
expertly and confidently complete their responsibilities. 

The Underground Utilities Inspector School 
(UUCIS) was created by public works profession-
als to provide valuable training to inspectors of 
underground infrastructure construction to help 
them ensure the quality and longevity of newly con-
structed utilities. Registration for the classes begins 
this summer. 

“Classes are designed to engage both new and 
seasoned construction inspectors, by providing real-
world examples of issues commonly encountered 
in the field, as well as information about new and 
emerging technologies in underground utility con-
struction,” says Monica Heil, project manager  

This year, the UUCIS will be held in Richfield, MN. 
In addition, two web-based sessions will be offered 
at a reduced cost in other locations that are to be 
determined. There are eight monthly school sessions 
from October until May. Session times generally 
run from 7:30 a.m. until 12:00 p.m., and cover topics 
ranging from construction safety and preparation to 
pipeline inspection and installation methods. 

“Metro-area participants gather at MnDOT’s cen-
trally located Cedar Avenue Truck Station to learn 
first-hand from public works and engineering profes-
sionals about construction related practices, issues, 
and technologies,” Heil says. 

Each session focuses on a different topic related 
to construction inspection. Some topics include 
field communication and documentation, contract 

administration, job site safety, underground pipe-
line construction, regulatory issues, and trenchless 
technologies, among others.

 “One of the ways I found it useful was learning 
about some of the cutting-edge technologies in 
utility rehabilitation,” says Mitch Hoeft, a graduate 
engineer with the City of Golden Valley and past 
attendee of UUCIS. “The knowledge I gained from 
the class allowed me to bring that information back 
to the city and save a lot of money on some of our 
planned construction projects. With tough fiscal 
times like we have today, using that information to 
save money was really essential for our community.”  

The course is geared toward municipal inspec-
tors, consultant inspectors, graduate engineers, 
engineering technicians, and utility operators. 
Participants who complete all eight sessions 
will earn 3.2 CEUs. The UUCIS also qualifies for 
16 contact hours toward MDH license renewal 
requirements and 20 direct contact hours with the 
Minnesota Pollution Control Agency. 

According to Heil, past attendees have said the 
training helped them gain a better understanding 
of how to effectively document their work, how to 
communicate more efficiently with stakeholders, and 
how to utilize new technologies and materials. 

The registration deadline for the 2014–2015 ses-
sion is September 17. Registration is limited to 25 at 
the Richfield location and 10 at the other two loca-
tions. For more information about how to register, 
and about UUCIS and the American Public Works 
Association, visit www.apwa-mn.org. LTAP

—Lexi Gusso, LTAP intern

Roads Scholar credit
You can earn credits in Minnesota LTAP’s Roads Scholar (RS) program 
by attending LTAP and CTAP workshops and other cosponsored 
events. To learn more or enroll in the program, visit mnltap.umn.
edu/roadsscholar. 

LTAP workshops
LTAP workshops, along with events cosponsored by Minnesota 
LTAP, are marked with an LTAP at left. Check the web for details and 
to register online: mnltap.umn.edu/training. To be added to our 
print or electronic mailing lists, e-mail mnltap@umn.edu or call 
612-625-1813. 

CTAP workshops
Circuit Training and Assistance Program (CTAP) workshops 
bring LTAP services to your neck of the woods. CTAP uses a fully 
equipped van to provide on-site technical assistance and training. 
Each CTAP workshop earns 0.5 RS elective credit. Current CTAP 
training courses and special presentations are: 
•   Asphalt Pavement Maintenance and Preservation 
•   Culvert Installation and Maintenance 
•   Gravel Road Maintenance / Dust Control 
•   Roadside Vegetation Management and Erosion Control 
•   Snow and Ice Control Material Application 
•   Snowplow Controller Hands-on Workshop 
•   Work-Zone Traffic Control and Flagger Training 
For more information or to schedule classes, call the CTAP instruc-
tor, Kathy Schaefer, at 651-366-3575, or e-mail Kathleen.Schaefer 
@state.mn.us. LTAP

WORKSHOPS & TRAINING

Calendar
If your professional organization meets on a regular basis, let us include the information here. Contact us at mnltap@umn.edu. For details and an up-to-date 
list of events in Minnesota, please see mnltap.umn.edu/training.

Truck-Weight Compliance Training  
(1 RS elective credit)  LTAP
September 10, Pipestone
September 17, Owatonna
September 24, Bemidji
October 1, St. Cloud

Snowplow Simulator Training (0.5 elective cr)  LTAP
Oct./Nov. 

Toward Zero Deaths Annual Conference
Nov. 13–14, Duluth

APWA-MN Fall Workshop (1 RS elective credit)  LTAP  
November 19, Brooklyn Center 

APWA-MN Fall Conference    
November 20–21, Brooklyn Center 

From Line to Leadership: Transitioning from 
Operations to Supervision (1 RS required credit)  LTAP
Fall TBD 

U of M 64th Annual Concrete Conference 
Dec. 4, Brooklyn Center

MAAPT 61st Annual Asphalt Conference 
Dec. 10, St. Louis Park

Road Salt Symposium (1 elective cr)  LTAP
Feb. 5, Chaska

TERRA Pavement Conference (1 elective cr)  LTAP
February 12,  St. Paul

59th Annual Asphalt Contractors’ Workshop/
Quality Initiative Workshop  
Feb. 19, Brooklyn Center 

Minnesota’s Transportation Conference
March 3–5, Bloomington 

Northland Chapter ATSSA Annual “How to” Safety 
Training Workshop  (0.5 RS elective credit)  
March TBD, Fargo 

ONLINE TRAINING

Gravel Road Maintenance and Design       
(1 RS required credit) LTAP 

Work-Zone Safety Tutorial LTAP 

Turfgrass Pathology  (1 RS elective credit) LTAP 

Archived webinars:   
•   Gravel Roads: Drainage Maintenance and 

Design (0.25 RS elective credit) LTAP 

•   Local Concrete Flatwork Specifications  
(0.25 RS elective credit) LTAP 

•   ADA Transition Plan Requirements: A 
Model Plan for Local Agencies (0.25 RS elective 
credit) LTAP

APWA-MN offers roads training for underground utility inspectors


