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SI* (MODERN METRIC) CONVERSION FACTORS

APPROXIMATE CONVERSIONS TO SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
in inches 25.4 millimeters mm
ft feet 0.305 meters m
yd yards 0.914 meters m
mi miles 1.61 kilometers km
AREA
in? square inches 645.2 square millimeters mm?
t? square feet 0.093 square meters 2
yd2 square yard 0.836 square meters m2
ac acres 0.405 hectares ha
mi square miles 2.59 square kilometers km?
VOLUME
fl oz fluid ounces 29.57 milliliters mL
gal gallons 3.785 liters L
ft® cubic feet 0.028 cubic meters m3
yd® cubic yards 0.765 cubic m3
meters NOTE: volumes greater than 1000 L shall be
MASS
oz ounces 28.35 grams g
Ib pounds 0.454 kilograms kg
T short tons (2000 Ib) 0.907 megagrams (or "metric ton") Mg (or "t")
TEMPERATURE (exact degrees)
°F Fahrenheit 5 (F-32)/9 Celsius °C
or (F-32)/1.8
ILLUMINATION
fc foot-candles 10.76 lux Ix
fl foot-Lamberts 3.426 candela/m? cd/m?
FORCE and PRESSURE or STRESS
Ibf poundforce 4.45 newtons N
Ibf/in? poundforce per square inch 6.89 kilopascals kPa
APPROXIMATE CONVERSIONS FROM SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
mm millimeters 0.039 inches in
m meters 3.28 feet ft
m meters 1.09 yards yd
km kilometers 0.621 miles mi
AREA
mm? square millimeters 0.0016 square inches in?
2 square meters 10.764 square feet ft?
m2 square meters 1.195 square yards yd2
ha hectares 2.47 acres ac
km? square kilometers 0.386 square miles mi?
VOLUME
mL milliliters 0.034 fluid ounces fl oz
L liters 0.264 gallons gal
3 cubic meters 35.314 cubic feet ft*
= cubic meters 1.307 cubic yards yd3
MASS
g grams 0.035 ounces oz
kg kilograms 2.202 pounds Ib
Mg (or "t") megagrams (or "metric ton") 1.103 short tons (2000 Ib) T
TEMPERATURE (exact degrees)
o~ Celsius 1.8C+32 Fahrenheit op
ILLUMINATION
Ix lux 0.0929 foot-candles fc
cd/m? candela/m? 0.2919 foot-Lamberts fl
FORCE and PRESSURE or STRESS
N newtons 0.225 poundforce Ibf
kPa kilopascals 0.145 poundforce per square inc h Ibf/in®

*8l is the symbol for the International System of Units. Appropriate rounding should be made to comply with Section 4 of ASTM E380.
(Revised March 2003)
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Introduction

Under this project, an outreach effort on pavement structure performance was completed,
including the use of embankments and how use relates to Design, Construction, and
Maintenance, to
- Educate staff on successful and ready-for-practice research projects.
- Review technologies, solutions, and best practices resulting from research.
- Evaluate research deployment efforts and recommend any improvements including
training, reporting, and dissemination.
- Review and evaluate policies, procedures, and/or practices. Note any inconsistencies
with promoting best practices or innovation, and continuous improvement.

The objectives of this effort were to
1. Educate staff and receive feedback.
2. Enhance communication and coordination amongst stakeholders to strengthen necessary
commitment for continuous improvement.
3. Formulate a long-term research and implementation plan for pavement and materials.

Five webinars were held to educate Alaska DOT&PF staff on completed pavement research both
within the state and nationally and to discuss the implementation of that research. In some cases,
national practices were compared with practices in Alaska. Each webinar highlighted a specific
area of pavement research and implementation, in some cases going back to statehood.

Webinar 1 — Overview Pavements at 30,000 ft, 10,000 ft, 10 ft. Big Number Value of Assets,
https://vimeo.com/123365132

Webinar 2 — Research and Pavement Design, Construction and Maintenance in Cold Regions
(Roadway Embankments and Foundation)

Webinar 3 — Pavement Design, Construction, and Maintenance in High Traffic Volume Urban
Environments

Webinar 4 — Pavement Design, Construction, and Maintenance Considerations in Rural Alaska,
https://vimeo.com/128549069

Webinar 5 — Pavement Best Practices in Alaska: Innovation and New and Emerging
Technologies, https://vimeo.com/130817349

In this report, an overview of each webinar is provided. Detailed slides from the webinars are
found in Appendices A—E.

To learn how Alaska Materials organization compares with the materials organization of other
states, materials engineers from five states—South Dakota, Louisiana, Connecticut, Montana,



and Rhode Island—were interviewed. These states were recommended by the Alaska State
Materials Engineer. A sixth webinar reported on those interviews. Detailed results of the
materials engineer interviews are provided in Appendix F and summarized in the body of this
report. The final report is also included as Appendix G. Survey questions were sent to attendees
of the webinars. The survey results are included in Appendix H.

Finally, a workshop was held that focused on developing a coordinated pavement research
program and improved implementation activities. The workshop is summarized in the body of
the report.



Webinar |: Overview Pavements at 30,000 ft, 10,000 ft, 10 ft. Big
Number Value of Assets

This webinar provided a high-level overview of the development of pavement design,
construction, and maintenance in Alaska since statehood. In 2013, the state owned 2737 miles of
paved roads and 1573 miles of unpaved roads. While the state has seen a 39% increase in
expenditures on pavements between 2006 and 2012, this is due to increases in construction costs.
Even so, the quality of the pavement surface as measured by the International Ride Index (IRI)
and the Pavement Serviceability Rating (PSR) has shown a slight improvement.

Pavement design, construction, and maintenance begin with an understanding of how materials
perform in the environment in which they are placed. Engineers must understand the relationship
between the load-carrying capacity of the materials, how the materials perform under load, how
moisture affects material strength, and how temperature impacts material properties.

It is important to understand that each layer must be capable of carrying the load imposed upon
it. Consequently, as one moves up in the pavement structure, the materials must be stronger and
capable of withstanding higher stresses and strains. The surface course must also be able to
withstand abrasion and environmental exposure, including ultraviolet light, rapid changes in
temperature, and exposure to snow and ice.

Between statehood (1959) and the mid-1970s, the focus was to “get Alaska out of the mud.”
Pavement design was essentially prescriptive, consisting of 1.5 inches of pavement, 6 inches of
base course, 6 inches of subbase and a minimum of 24 inches of clean borrow. This design
worked well, but as traffic began to increase, a formal design method was needed.

Unfortunately, no design procedures that incorporated cold climates were available. For lack of a
better option, the California R-value method was adopted. Beginning at the bottom of the
pavement structure, layers were added so that the minimum gravel equivalent was above each
layer.

In practice, designers worked to duplicate the old prescribed pavement structure.

In the mid-1970s, the Commissioner’s office became dissatisfied with the pavement performance
because many pavements were failing within a few years. Consequently, the first major
pavement research project was commissioned to gain an understanding about pavement
performance in Alaska. The study concluded that

e A 2-inch pavement thickness provided more uniform performance.

e Performance was correlated with maximum pavement deflection during the spring thaw.

e The material passing the 200 sieve (P200) was a good indicator of deflection and

performance.
e P200 predicted performance better than frost classification.



From this research a new design method, the 1983 Excess Fines Method, was developed,
essentially limiting the P200 in each layer of the pavement structure. The method had the
limitation that it could not be used reliably on pavements that carried heavy trucks (more than 1
million Equivalent Single Axle Loadings). Consequently, as traffic increased, some of the major
routes required implementation of a new pavement design procedure.

Mechanistic design was introduced by the Research Section in 1988 with PC-based software.
While not required, the procedure was rapidly adopted for overlay design and higher volume
roadways. In 1998, the software was updated with dual units and an improved interface. In 2003,
the Alaska Flexible Pavement Design, a mechanistic design procedure based on the 1998
software was adopted as the department’s pavement design procedure.

At the same time, a stabilized base policy was adopted. This was done at the direction of the
Chief Engineer, who became frustrated by the premature failure of pavements because the fines
in the base course were often higher than those specified.

In 2014, a Hard Aggregate Policy was put in place based on multiple research projects that
showed the cost and performance benefits of inclusion of hard, coarse aggregate in pavement.
The policy applies to all roadways with an AADT of 5000 ADT per lane or higher.

See Appendix A for presentation slides.

Webinar 2: Research and Pavement Design, Construction, and
Maintenance in Cold Regions (Roadway Embankments and Foundation)

This webinar discussed 100 years of design, construction, and maintenance of roadways in
Alaska and the lessons learned. As reviewed in the webinar, many of the lessons learned in the
early 1900s still apply today. For example, Major Richardson observed in 1910, “A serious
detriment to the making of a road in Alaska is the thawing of the ground beneath the moss. It has
been the universal experience that whenever the moss is cut into, thawing immediately
commences ... .” David Esch showed how severe the impact of removing the moss is in his work
during the mid-1980s. His work indicates that simply removing the moss can increase the
summer surface temperature from 1°C to around 20°C.

Interestingly, Purington suggested a solution in 1905. He suggested that the moss be left intact in
sections with poor drainage and that the surface be corduroyed with heavy brush or poles, on top
of which should be a covering of gravel sufficient to provide the necessary insulation.

The Alaska Road Commission’s experience with building on permafrost can be summarized as
follows:

e Avoid permafrost when possible.

e Locate on south slopes when possible.



e Avoid wet side hills or slopes with water seeping.
e In fill areas, avoid disturbing the moss and corduroy over soft areas.

¢ In cut areas, employ staged construction using the thaw and cut method, and backfill with
porous gravel.

Construction over permafrost changed little until construction of the Trans-Alaska Pipeline
(1970s). The pipeline generated an interest in applying new technologies to construction over
permafrost and understanding frost heave and reducing its impact. As a result, numerous studies
were performed to understand permafrost and to characterize the properties of permafrost.

Initially, permafrost was characterized as thaw stable and thaw unstable. Later research showed
that the way permafrost was formed provided greater insight into the properties of permafrost
and the impacts of thawing it. Syngenetic permafrost, which is formed in thin layers of deposited
material, can have between 50% and several hundred percent moisture content with very deep
ice wedges. Epigenetic permafrost forms by soil freezing in place from the top down. Moisture
contents typically range from 20% to 40%, with ice wedges rarely exceeding 5 meters in height.

Climate change is anticipated to have the greatest impact in discontinuous permafrost regions,
which, unfortunately, are predominately areas of syngenetic permafrost.

Over the years, research has tried a number of solutions for building roadways over permafrost
including insulation, pre-thawing, geosynthetics, thermosyphons, air convection embankments
(ACE), and lightweight fill. All of these methods have worked under the right conditions, but
each has limitations.

Insulation works best in areas where the mean annual surface temperature is freezing or
below. Insulation should be placed about 3 feet below the ground surface to minimize the impact
of differential settlement.

Pre-thawing is best used in discontinuous or sporadic permafrost regions where the
permafrost is shallow and thin.

Geosynthetics have been successfully used to stabilize the core of the roadway, but have not
been successful in stabilizing the side slopes.

Thermosyphons, while expensive, have proven to work in regions where winters are cold.

Air convection embankments have proven effective, but become expensive where rock is
not readily available.

Lightweight fill has proven successful where the primary failure mechanism is ice-creep.




A number of techniques have been applied to roadway slopes. The key is to keep the slopes cold;
hence, ACE, air convection pipes, and snow removal have proven most successful. Toe berms
have not proven successful when the mean annual surface temperature of the slopes is above
freezing. In areas where the mean annual surface temperature is below freezing, toe berms may
be useful for slope stability.

There have been numerous research efforts to stabilize cut slopes including insulation, flattening
of slopes, rock blankets, cutting vertical and allowing thaw to occur, and others. To date, only
two of these ideas have proven effective. Rock blankets allow the slopes to thaw, but the rock
stabilizes the slope. The vertical cuts are allowed to thaw and to establish a natural slope.
Existing moss then covers the slopes providing natural insulation.

A new threat has emerged along the Dalton Highway. Frozen debris lobes (FDL), which consist
of frozen soil, flow much like a glacier. One FDL is encroaching on the Dalton forcing the
department to make plans to move the roadway away from the FDL. Research funded by
USDOT is trying to understand how FDL work and predict where they may occur. More than a
dozen FDL have been observed in the area.

The Federal Highway Administration (FHWA) and the Environmental Protection Agency (EPA)
have funded studies to quantify the impact of climate change on Alaska’s infrastructure. Thus
far, it has been difficult to separate climate change from the impact of the infrastructure itself.

See Appendix B for presentation slides.

Webinar 3: Pavement Design, Construction and Maintenance in High
Traffic Volume Urban Environments

Capacity typically controls the design of urban roadways with an AADT over 10,000. The
following must be considered when planning for design, construction, and maintenance:

e Impacts on traffic

e Impacts on alternate routes

e Access to business

e Pedestrian and bicycle movements

e Construction noise

e Time of day

Traffic control affects all activities and can easily amount to 25% of the project costs in urban
areas. These costs should rightly be included in the design life, maintenance strategies,
preventative maintenance strategies, and project strategies. The initial design may well influence
the selection of these strategies. The designer must recognize that the public has little tolerance
for repeated repairs to urban roads and streets. For example, a pavement designed for milling and



repaving will cost less and impact the public less than complete removal and replacement. A
simple overlay may not be practical due to curb and gutter. Consequently, a perpetual pavement
plan designed to maximize the life of the pavement structure while allowing the surface to be
replaced quickly certainly has merit even though the initial cost may be higher. To implement
such a plan, the strain at the bottom of the pavement layer must be limited. A 50-year design life
generally accomplishes this. The Alaska Flexible Design Guide encourages a modified perpetual
pavement for high volume urban roadways.

Pavement professionals must consider the needs of the public. In some cases, high construction
when traffic is low is a desirable option.

The surface course must be resistant to plastic deformation (rutting), resistant to abrasion
(studded tires), and resistant to environmental damage (oxidation and water). Plastic deformation
can be minimized by using the right aggregate gradation along with the right asphalt cement in
the right proportions. The department’s hard aggregate policy should improve the ability of the
surface to resist damage due to studded tires. The right asphalt mix helps improve environmental
robustness.

Urban projects have the advantage of stable material sources, which allows successful mix
designs to be reused. This provides the opportunity to characterize the materials more thoroughly
and to correlate the materials with performance.

Recycled asphalt has value. Contractors will often include the value of RAP (reclaimed asphalt
pavement) in their bids to gain advantage. Alaska specification allows up to 15% RAP. Research
shows that 15% to 20% RAP can be included in the asphalt mix without negative impact on the
final product. With care, it may be possible to use 50% RAP without harming the performance of
the mix. However, the maximum amount of RAP must be confirmed for each mix.

It is important to keep the public aware of what is going on during the construction phase of the
project. Be honest about the potential impacts. The public hates surprises.

Resurfacing triggers include
e Ruts exceeding 'z inch
e Excessive raveling due to low AC or oxidation
e Fatigue cracking over 20% of the wheel path
e Low friction (<0.40)
e [Excessive roughness (IRI <170 as suggested by FHWA)

Life cycle costing is more important in urban areas. The traditional approach is to minimize the
equivalent annual cost. This approach is sensitive to interest rates, input variables, anticipated
life, and impact of maintenance. Each alternative is compared directly, and the lowest equivalent
annual cost is selected.



An alternative method is to use the incremental cost analysis, which asks if the additional
benefits are worth the incremental cost. The advantage of this approach is that a value is placed
on the additional benefits, which must yield at least the minimum rate of return.

A third alternative is to use a service life approach. This approach assumes that the roadway can
be repaired indefinitely. However, there is a life that minimizes the life cycle cost. This approach
does not require that the user supply the life; rather the approach provides the life. Comparing
the minimal life cycle cost for each alternative will yield the best alternative. However, the life
may be different for each alternative.

In summary, pavement design in urban areas must include the impact to the public due to high
traffic volumes. It is critical to think about preventative maintenance and rehabilitation strategies
in design. Life cycle costing is important if the long-term budget of the pavement program is to
be minimized.

See Appendix C for presentation slides.

Webinar 4: Pavement Design, Construction and Maintenance
Considerations in Rural Alaska

Rural roads in Alaska are designed primarily for trucks. Alaska’s rural roads have the following
characteristics:

e Mostly truck routes, which control the pavement design

e Long distances, minimal services

e Primary transportation corridors

e Interstate standards to secondary standards design, depending on designation

e Materials generally more variable than urban

e Variable terrain

e Generally low traffic compared with urban

e Shoulders lacking still on some arterials, geometric design based on need than road

function
e (Capacity rarely an issue except in mountainous terrain where passing may be a problem

Sometimes rural roads are unpaved due to their low traffic volume. Unpaved roads must be
designed to carry truck traffic, which requires careful attention to material strength, drainage, and
cross slopes. Surface courses must be properly designed to maximize durability and minimize
dust, which generally means high fines content, between 8% and 14%, ideally with some
plasticity.



In the case of local roads, construction equipment, local delivery trucks, and school busses may
control the design. The surface must be able to withstand fatigue, rutting, abrasion shoving, and
raveling.

Available bound surfaces include
e Chip seals (AADT 800-2000)
e High float (AADT 400-2000)
e Hot asphalt pavements (AADT >2000

Chip seals and high float perform similarly. High float has the advantage of using a dense,
graded material similar to D1; however, this material tends to be noisier. Maintenance and
Operation regularly uses it for leveling and patching in permafrost areas. The life expectancy of a
chip seal or high float surface is around 7 years.

Hot mix asphalt (HMA) provides increased structural capacity, good wear characteristics, a
smooth surface, and an anticipated life of 15 years; it also tends to have lower maintenance costs
than chip seals or high float.

General guidelines for HMA include
e Design using the Alaska Flexible Pavement Design Manual
e Design for truck traffic and size (Equivalent Single Axle Loadings, ESAL) in rural areas
e Know the available material and incorporate that knowledge into the design. Understand
the properties of the materials intended for use
e Design for the material available, not the material preferred

e Use the materials in the general guidelines of the manual

e Select materials properties that minimize the asphalt thickness
e Require materials that are not available

e Expect the contractor to go the extra mile

Tools available to select materials properties
e Back calculation of layer moduli based on a falling weight deflectometer
e Field California bearing ratio or plate bearing tests
e Dynamic cone penetrometer
e Laboratory data
0 Resilient modulus
0 California Bearing Ratio
0 Unconfined compressive strength
e Last resort is the values in the manual



A properly designed pavement structure does not require load restrictions. Do not underestimate
the cost of load restrictions. The cost of the damage done by one ESAL can cost 20 to 100 times
that of a properly designed road.

Over the years, major transverse cracks have received much attention. In many cases, expensive
materials have been used to reduce them with little success. In northern Alaska, major transverse
cracks represent cracks in the embankment that reflect through the pavement. Research has
shown that these cracks can easily move about 1 inch between summer and winter. Asphalt
cannot be expected to absorb this level of strain. Saw cutting has proven helpful since cuts force
the crack to be straight and in a predictable location.

Map or block cracking, however, is a function of the asphalt. The grade of asphalt or
modification of the asphalt can often eliminate map cracking.

Think early about the rehabilitation strategy and maintenance of the pavement. Define what
strategy may be employed: reclamation, overlay, or replacement. What might the timing be? If
these issues are thought about in the design, life cycle costs can be reduced, thus reducing the
long-term pavement costs.

The strategy will be affected by traffic volume and number of heavy trucks, foundations,
available funding, or public pressure. Knowing these considerations will help in the selection of
the right strategy. However, recognize that current design may well limit future options.

See Appendix D for presentation slides.

Webinar 5: Pavement Best Practices in Alaska: Innovation and New
and Emerging Technologies

Webinar 5 reviewed six current research efforts within Alaska and their potential implications.
The topics were

e  Warm mix asphalt

e H2Ri wicking fabric

e Pavement preservation

e Intelligent compaction

e Micro-Deval

e Chemical stabilization

Warm mix asphalt offers the potential for reducing the mix and placement temperatures of hot
mix asphalt without adversely affecting the performance of the asphalt concrete.
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Pros:
e Reduces mix temperatures by 50°F to 100°F (10 to 38°C)
e Reduces fuel costs
e Extends paving season
e Increases available haul distance
e Reduces compaction effort

Cons:
e Potential for increased moisture susceptibility
e Potential for adverse changes in asphalt cement properties

Four warm mix technologies:
e Water-based (foam)
¢ Organic (Sasobit)
e Chemical (Evotherm)
e Hybrid (Advera, synthetic zeolite)

Water-based and Sasobit have been used successfully in Alaska. At this time, water-based
(foam) can be used within the existing specification and is the least expensive alternative. Tests
with Sasobit show that the mixing temperature can be reduced by 15°C. The compaction
temperature can be reduced by 13°C. However, PG 58-28 was altered to PG 76-16 with the
addition of Sasobit. The increase in asphalt stiffness is likely due to the wax contained in Sasobit.
The increased stiffness is expected to be detrimental in Interior Alaska because of increased
temperature susceptibility of the mix, which tends to increase thermal cracking.

Interestingly, most contractors use warm mix asphalt not to reduce mixing temperatures, but to
increase the time of haul and compaction. The department has not monitored the long-term
performance of asphalt concrete using either of these technologies.

Alaska DOT&PF Maintenance has been fighting wet embankments for over 35 years. Wicking
fabric (H2R1) developed by TenCate for the Alaska market is proving effective in moving water
out of the embankment. A test installation, funded by the department, UAF, and TenCate, at
Beaver Slide on the Dalton Highway has proved that H2Ri was effective in moving water out of
the embankment. Since the installation of H2Ri, the section has become completely stable. The
university continues to test H2Ri through funding from USDOT, TenCate, and Alaska DOT&PF.
To date, research has shown that the fabric works effectively in most soils, but it will not work in
organic clays. Work is continuing on other clays. Silts do not appear to be a problem. Research
has also shown that the fabric is capable of wicking water over 75 feet, but that the overlap
system used to splice the fabric is inefficient. Researchers are working with TenCate to address
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this. Several publications are available that explain how the fabric works and provide
information on its effectiveness.

The designer must be aware of a number of cautions, including these:
e Ensure that exposed fabric is not in water. If it is, it will suck water back into the
embankment.
e Understand that soil permeability will limit the effectiveness of the wicking fabric.
e Consider carefully the choice to use the fabric in clay until ongoing research is complete.

Pavement preservation has become a national obsession, since it provides the opportunity to
extend pavement life at a fraction of the cost of rehabilitation or reconstruction strategies. The
FHWA has recognized the cost-effectiveness of preserving pavement by allowing the use of
federal funding for pavement preservation. Research has shown that $1 in pavement preservation
can save $10 later. Pavement preservation technologies include

e Seal coats

e Thin overlays

¢ Thin milling and overlay

e Crack sealing

The key to pavement preservation is timing. If applied too early, the cost-effectiveness goes
down. If applied too late, pavement preservation may not be effective. Consequently, pavement
preservation must be carefully planned, which requires the following:

e Knowledge of the performance curves for a pavement

e Development of a uniform strategy

e (Careful performance monitoring

e Awareness of what is working and adjustments to what is not working

e Regular review and update of the strategy.

Intelligent compaction offers the ability for the roller operator to monitor compaction in real time
and provides the operator with the ability to adjust roller patterns to achieve consistent
compaction. Rollers are configured with GPS equipment that show the operator the roller
patterns, feedback on the density of the mat, surface temperature, roller speed, and vibratory
drum frequency.

Alaska DOT&PF tested intelligent compaction at the Sitka Airport. That testing showed the
following:

Strengths:
e Real-time data pass counts to ensure full coverages.
e Real-time asphalt temperature to ensure proper compaction temperatures met.
e Recordings available immediately after the work shift.
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e Ability to identify weak areas before paving.

Limitations:
e Still a new technology with expected growth pains.
e Large data sets sometimes overwhelming.
o Stiffness modulus/stiffness indices not correlated with density. These values are
dependent on roller settings.
e No way to separate asphalt stiffness from underlying stiffness.

Micro-Deval testing (ASTM D7423 and AASHTO TP 58-00) was developed in France during
the 1960s to measure aggregate abrasion resistance and durability. Subsequently, the Ontario
Ministry of Transport found that the Micro-Deval was a good predictor of the performance of
base course material and HMA aggregate. The Ontario specifications are shown in Table 1.

Table 1. Micro-Deval Specification for Coarse Aggregates in HMA (4)

Application Maximum loss (%)
Asphalt wearing courses premium’ 5-15°
secondaryl 17
Asphalt base courses 21

Notes:

1. AADT = 2500 lane.

2. AADT <2500 lane.

3. Vanes with rock type (5% for 1gneous and metamorphic gravel: 10% for traprock, diabase and
andesite; 15% for dolomitic sandstone, granitic meta-arkose and gneiss).

Oregon found that the Micro-Deval test is no better than the LA abrasion test in predicting
studded tire wear. The Nordic abrasion is better for this.

In Alaska, 16 base course aggregates from around the state were studied, with these findings:
e Micro-Deval test data were more uniform than LA abrasion test data.
e Micro-Deval testing, along with LA and sodium sulfate tests, was more reliable than the
Washington degradation test.
e The Micro-Deval test correlates best with the Washington degradation test.
e Micro-Deval testing is much quicker to perform and is not misled by clay.

Chemical stabilization of soils offers the promise of allowing the use of fine-grained soils where
granular soils are not available, such as in Western Alaska. The literature indicates that chemical
stabilizers can be used to improve the strength of fine-grained soils. However, little data are
available to document the performance of chemical stabilizers. The focus of the Alaska study
was on silts and sands typical in Alaska.
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The study found that unconfined compressive strengths of 1100 psi in sand and 600 psi in silts
can be achieved with chemical stabilizers. Moduli of 140 k for sand and 60 k for silt can be
achieved.

Two field trials were constructed: one at Horseshoe Lake and one at Shishmaref. The project at
Horseshoe Lake project stabilized windblown sand with a combination of plastic fibers and
polymer stabilizers. The site has remained ungraded for 6 years, although the surface is
becoming rough. This site could be easily resurfaced by adding a layer of sand and topically
applying the polymer stabilizer.

The project at Shishmaref used beach sand along with a magnesium cement combined with a
polymer stabilizer. A concrete truck was used to mix the sand with the chemicals and placed
much like Portland cement. The material went down easily. However, after 2 years, surface
spalling is occurring. It is not clear whether the surface spalling is due to the amount of water
used or because of low cement content.

The project team visited a project in Tempe, Arizona, where a polymer stabilizer was topically
applied to an aggregate surface road. After a year, the surface is performing well. However, there
are plans to apply a light maintenance application of polymer annually.

Even with the problems at Shishmaref, these tests show that chemical stabilizers are likely to
have a future in Alaska.

See Appendix E for presentation slides.

Webinar 6: Summary of Interviews with 5 State Materials Engineers
and a History of the Alaska Statewide Materials Section

The purpose of this effort was to understand the policies, processes, organizational structures,
and practices of departments similar to Alaska DOT&PF in other states. Five state Materials
Engineers were interviewed:

Chris Abadie, P.E., Louisiana

Joe Feller, P.E., South Dakota

Colin Franco, P.E., Rhode Island

Robert G. Lauzon, Ph.D., P.E., Connecticut

Matthew Strizich, P.E., Montana

The details of the interviews are provided in Appendix F. While there was little agreement
between the states, some interesting observations were made. These are summarized here, but the
reader is encouraged to read the report to gain additional insight.
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Policies: 23 CFR 637 drives policies; beyond that, each state implements the policy
differently.

Organization: Many effective informal channels exist, but the formal location of
Materials impacts its success. The location of Materials varies with each state.
Organization: Three and a half out of five describe themselves as centralized.
Organization (informal): Most states tend to have functional supervision of district labs.
Specification development: Basic steps are similar; that is, changes are suggested by
anyone and reviewed by a team, with review by interested parties in the department.
QA function: Differing approaches, especially contractor QC.

Disagreements: Resolved at the lowest level possible with a clear procedure for elevating.
The organizational structure influences success

Change: Final step—obtaining buy-in—is informal. Involve industry; communicate;
involve many people.

Research: Steps for project selection are similar; implementation process varies. Some
states have a formal implementation process, while it seems others simply allow it to
happen.

The Materials Engineers added a number of “other things” to the prepared questions, including

Keys to success are the support of upper management, continuous communication, and
mutual respect.

A single pyramid organization leads to easy communication.

Design reviews that include Materials can lead to development and implementation of
new technologies.

Education and training are essential and (in Rhode Island) are supported by top
leadership.

The process is an ever-evolving one; it is never static, due to new technologies, new
materials, and new project delivery methods. A challenge is that Materials must keep up.
It is essential to maintain contacts with other states, through AASHTO committees and
the like.

The line between materials testing and research is blurred at times. Both need attention
and are equally important.

When dealing with details of construction, things can get contentious, with Construction
sometimes thinking that “minor details” are not important.

The Alaska State Materials Section was located on the UAF campus and was responsible for all
standards prior to 1977. Statewide Materials was the only AASHTO-accredited materials
laboratory in the state and, consequently, was responsible for assurance testing to ensure that the
District Labs were in conformance. In addition, Statewide Materials was responsible for
specialized testing such as of paint and steel, and specialized soil tests such as triaxial testing.
Statewide Materials was responsible for engineering and materials-related research.
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In 1977, Statewide Materials was moved to Anchorage and merged with the Central Region
Laboratory. Research was split off and remained on the UAF campus.

When Statewide Materials was moved from the Central Region to Design and Engineering
Services, it no longer had a laboratory associated with it. Each region had its own AASHTO-
certified lab. Statewide Materials was responsible for the following:

e The Alaska test methods

e (Qualified Products List

e Standard materials specifications

e Geotechnical, pavement and other materials-related manuals

e WAQTC program

There is no direct line of authority to regional Materials.

Materials-related specification development may be delegated to the Statewide Materials
Engineer by the Chief Engineer, who often forms a working committee and seeks input from
interested parties. The draft specification is posted for review by interested parties. Once
consensus is developed, the final specification is prepared and adopted. This process is similar to
the ones followed by the states interviewed and appears to work well.

Quality assurance for construction is handled by the regions.

WAQTC training is performed by the regions with qualification test protocols established by
Statewide Materials.

Lab certification is by AASHTO with no oversight by Statewide Materials.

Statewide Materials is responsible for test methods and Quality Level Assurance (QLA)
specifications.

Dispute resolution of test results is generally handled by the regions, using the dispute resolution
process provided in the Standard Specification. Internal disagreements concerning materials may
be mediated by the Statewide Materials Engineer. However, any decisions that bind the regions
are issued by the Chief Engineer.

Statewide Materials works closely with the regions, contractors, and suppliers through
Association of General Contractors, Asphalt Alliance, and the Concrete Alliance to reach
consensus.

While Statewide Materials has no authority to require change, it often champions and facilitates
change by working closely with all interested parties.
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Materials Research follows the same process as the rest of the department. However, the
Statewide Materials Engineer works with the Regional Materials Engineers to prioritize
materials research.

Finally, while there is no direct line of authority to the Regional Materials sections, the Statewide
Materials Engineer works closely with the Regional Materials Engineers. This is similar to other
sections, such as Traffic and Safety.

See Appendix F for presentation slides and Appendix G for the summary of interviews.

Webinar Survey

A survey questionnaire that asked about the quality, format, and informational content of the
webinars was sent to webinar attendees. Only three surveys were returned, unfortunately, but the
responses were consistent.

The respondents indicated that the level of detail and the timeframe—1 to 1’2 hours—was about
right. When asked for three takeaways, each respondent had a different reply. In response to the
question of how often the webinars should be offered, two suggested monthly and one suggested
quarterly. All thought the time slot seemed appropriate, and all responded that they would
recommend their peers watch the recorded webinars.

The consensus was that the webinars were valuable.

See Appendix H for survey results.

Workshop Summary

A workshop was held in Anchorage on December 14, 2015, to discuss future directions of
materials research, implementation efforts, knowledge transfer, and recommended changes in
policy. In attendance were

e Roger Healy, Chief Engineer

e Carolyn Morehouse, Chief of Research

e Jeff Currey, Northern Region Materials Engineer

e Bob Trousil, Southcoast Region Materials Engineer

¢ Jim Amundsen, CDE-CR Design/Engineering

e Tom Dougherty, CCO-Construction/Operations

e Ken Morton, CDE-CR Design/Engineering

e Billy Connor, Director Alaska University Transportation Center

e Larry Bennett, Ph.D., Bennett Engineering

17



Roger Healy began by discussing the loss of materials expertise, loss of continuity, and lack of
documented history due to retirements and turnover. There is a glaring lack of transfer of
knowledge to new employees. Consequently, duplication of effort and repeated mistakes are
inevitable. Where innovation proves successful, that knowledge is not being passed on. One of
the purposes of this workshop was to review the organization in an effort to find ways to
improve knowledge transfer.

Carolyn Morehouse said she would like to see a more strategic approach to the program. In many
cases, a research project considered high priority is started and becomes unimportant before its
completion. This often happens because the research is focused on solving a problem faced by a
design project that is completed before the research can be completed. Consequently, the
champions no longer have an interest in the research. Ms. Morehouse will be working to
eliminate this.

The attendees introduced themselves and gave a brief overview of their expectations. A few
common themes emerged:

e FEach year, innovative designs are tried outside the research program. However, once the
project is completed, no mechanism is in place to document the performance, and no
effort is made to inform others of the lessons learned.

e Research projects have little strategic direction.

e Better communication on common issues is needed between the regional and statewide
offices. In most cases, regions do not know what other regions are doing.

The group turned its attention to four recommendations provided to them. Each recommendation
was discussed, and consensus on whether to accept, reject, or modify the recommendation was
reached.

Recommendation |: Webinars

Based on responses from the webinar survey, webinars should be presented monthly or in
alternate months and should be about 1 hour in length. The webinars should be recorded for
future viewing. One of the respondents particularly liked the relaxed atmosphere of the webinar.
The content should not be overly technical or detailed. Rather the information presented should
be an overview of the topic. Topics need not necessarily be based on Alaska research, but could
be a compilation of literature on a particular topic of interest.

Discussion

In general, the group supported the idea of webinars as a means of disseminating information.
However, concern was expressed about making the webinars materials-centric. The group felt
that the webinars should be focused on topics of current interest. While webinars might use
information gleaned from sources outside the state, it is important that the webinars be focused
on issues pertaining to Alaska. The group agreed that the webinars should be an overview with
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reference to information sources, not academic in nature. Webinars focused on case studies
would be of particular interest.

Monthly webinars would be appropriate during the winter months, but should probably be
suspended during the summer months.

Recording of webinars would be good, and they should be easily accessible.

Recommendation 2: Selection of Materials-Related Research

There appears to be a good working relationship between the Materials Engineers. Because of
this, the opportunity to develop a unified materials research program is good. The Statewide
Materials Engineer in consultation with the Regional Materials Engineers should continue to
prioritize materials-related research. In addition, it would be useful for the Materials Engineers to
identify research focus areas to guide the research rather than simply react to research ideas. It
was suggested that the committee focus on the desired outcomes for this effort rather than
individual research projects. The group felt this might be difficult.

While regions do work together, each region has unique needs that often do not translate to other
regions. For example, permafrost is a critical issue for the Northern Region, but of no concern to
the Southcoast Region. Experience has shown that when research focused on regional issues is
considered by a statewide committee, the research morphs into something that no longer
addresses the original issue. Consequently, the research is likely not supported by the region.

Mr. Healy stated that research is required to meet the needs of many customers. Unfortunately,
funding simply does not allow all needs to be met. Research should coordinate those needs
through periodic meetings. The role of Research is to identify needs and coordinate the
prioritization of those needs.

Ms. Morehouse reiterated that, even though the regions have unique needs, a strategic approach
to the research program is still needed. Regions should identify systemic issues and use those to
select research needs rather than one-time design problems.

The Materials Engineers suggested that one of the greatest research needs is to document the
performance of innovative designs and pass that knowledge to department staff. They agreed that
this idea would be one of the most cost-effective research projects that Research could
undertake, because the cost of constructing the test section has already been incurred.

Recommendation 3: Literature Search

It was suggested that before any research idea is accepted, a literature search be commissioned to
determine if the solution already exists. If a solution is available, determine if it is in a form
ready to use or if the existing body of knowledge needs additional work before implementation.
In the past, the literature search is often done in parallel with the project. While the information
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found in the literature search may alter the research plan, it rarely replaces the proposed research
even if there is duplication. Consequently, the literature search should be completed before
committing to the research. It is further suggested that the literature search be conducted by a
subject matter expert. Care should be taken to ensure the search is fair and unbiased. Research
proposals must recognize the literature and show that the work is not duplicative. The expert task
force should be provided copies of the literature search before reviewing the research proposal to
determine if the research should go forward.

Ms. Morehouse agreed with this recommendation and stated that it has already been
implemented. She also stated that there is a need to review research reported in the TRB journals
and other national research. The Material Engineers felt that most of the research reported by the
TRB is too academic to be implemented and that additional work would be required before
implementation. Often the work must be “Alaskanized” before it becomes useful. Much of the
research is too theoretical to be of much use.

The group agreed that there is a need to get the results of these literature searches into the hands
of department staff. It was suggested that staff be taught how to find information on both local
and national research. Many members of the workshop felt that staff simply do not know what is
available to them.

Recommendation 4: Implementation

It was suggested that upon completion of research projects, Materials Engineers review
materials-related research to determine if the research is ready for implementation, needs further
work before implementation, or should not be implemented. Documentation of the decision and
an outline of the necessary steps to follow, if any, should be provided.

While the group felt that implementation was important, it did not feel this decision should be
made by Materials Engineers alone. The group felt that this effort should be collaborative
between planning, design, construction, and maintenance. A major barrier to implementation
strategy is related to budgetary implications. Some very positive research results may not have
the budget support to implement them. One option is to look at a process followed by the
Louisiana DOT, where a cost analysis is included in the implementation recommendation. This
step requires disclosure of the cost of implementation and the benefits to be derived.

Several other issues were discussed:

e Timing of report reviews is important. Little time is available to review research reports
during the summer months. Further, Materials Engineers would like a reasonable amount
of time to review work products and fit that effort into their schedule.

e More effort is needed to prepare a good Executive Summary of each report, since it is
what most people will read.

e More effort must be made to make staff aware of research products. The group approves
of research bulletins, but feels the bulletins are not produced often enough.
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e The need to be more visible in the “In Transit.” Everyone reads this.

Open Discussion

The open discussion focused on making information available to staff when needed. The
department is using Pinnacle as a software platform to disseminate information to staff, much
like an electronic desk manual. Each group has its own desk manual within Pinnacle, typically
not shared with others. Pinnacle allows the user to search for information, directives, and forms
related to the individual’s current work. It also allows management to provide clarification on
any issue as required.

The group recommended research look into the viability of using Pinnacle as a platform for
disseminating research results and implementation products.

Discussion of looking at past innovative projects and reviewing premature pavement failures
continued. While the group agreed that this work is important, the question of who would
accomplish it and how it would be funded needs resolution. It was suggested that Statewide
Design and Engineering Services could facilitate this effort. Statewide Materials should take the
lead on materials-related innovation in consultation with the regions. No matter who is
responsible, it is important that everyone has access to the reports.

It was suggested that pavement-related projects could be funded under the pavement
management project, since these data could be used to modify the pavement management inputs
and models.

The discussion turned to implementation and the length of time required to begin research. Mr.
Healy pointed out that improvements are driven by perception, which is reality to most of us. So
it needs to be managed. Perception management can only be done by timely information in an
understandable form. All agreed that this recommendation needs work.

Action Items
The following action items and persons responsible for them were agreed to by the group:

e Develop and schedule webinars on a variety of subjects. Consider case studies important.
Responsible persons: T2 Staff

e Become more strategic by looking at long-term issues even though regional issues are
different. This is expected to be an ongoing dialog. Responsible person: Carolyn
Morehouse

e Fund follow-up efforts on innovative projects, including experimental features, long
enough to get meaningful results. Responsible person: Roger Healy

¢ Implement report summaries of all research projects in a timely fashion. Responsible
persons: Research Staff

e Look at Pinnacle as a platform for dissemination of research results. Responsible person:
Carolyn Morehouse
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e Consider Statewide Materials as a clearinghouse for lessons learned and work on
common problems. Responsible persons: Roger Healy

e  Work with report writers to ensure well-written Executive Summary and Summary and
Conclusions report sections. Responsible persons: Research Staff

e Recognize that there is a budget component of implementation. Develop a process of
evaluating the cost impacts and cost-effectiveness of implementation. The Louisiana
model may be a good starting point. Responsible person: Carolyn Morehouse

e Establish a readily accessible method for department staff to ask questions of research
staff and receive quick responses. Responsible persons: Research Staff

e Develop the ability within Statewide Materials to review premature pavement failures,
determine the cause(s), and recommend appropriate changes to avoid repeated failures.
Responsible persons: Roger Healy

Two items were noted that were not action items, but should be captured:

e Recognize the impact of perception and learn to manage it.

e Recognize that the workloads of report reviewers are seasonal and avoid review
requests during the busiest periods—usually summer months. Make sure that
sufficient time is provided for the reviewer to work the review into his/her schedule.
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Overview of Pavement Design
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Basic Concepts and Definitions

Pavement Structure
—— =

o

=
Empirical Design Mechanistic Design

Wearing Course
Life Cycle Cost

It’s all about knowinghow
materials perform!

* Each layer must be capable of carrying load during
all seasons
* The response of each material impacts all others

* Unbound layers deform under load
* Bound layers not only deform but also fatigue from
both traffic and the environment.

* Now you are an expert.

Pavement Structure

The combination of subbase, base
course, and surface course placed on a

subgrade to support the traffic load and
to distribute it to theroadbed.

Approximately 3 to 3.5 ft
for highways and about 5
ft. for airports



Surface Course Base Course

The surface course may be comprised of unbound aggregate, asphalt The layer or layers which support the surface course and reduces the stress on
concrete or Portland cement concrete. It must withstand traffic loadings, the subbase}
abrasion, the environment while protecting the e semys—G—— - ———

Subbase Subgrade

The layer immediately beneath the base and just abovethe The top surface of the embankment or excavation upon which the
subgrade. This layer reduces the stress on the subgrade to pavement structure is constructed. The pavement structure
acceptable levels while supporting traffic loading. The reduces the stress on the subgrade to an acceptable level.
thickness is a function of traffic and the material B gy w
incorporated int




Putting itTogether

A Brief History of Pavement
Design inAlaska

* Late 1950’s Through Early 1970’s Used a Standard
Embankment.

1.5in AC
6 in Subbase

24 in Clean Borrow

Pavement Design

The pavement structure is objectively analyzed as a
system of layers such that each layer reduces the load

Alaska moved to Empirical
Designs in the early 1970’s

eLimited to Materials, Climate, Traffic, etc. of that
Experience

eMust be Constantly Reviewed and Updated

*AASHTO 1993 Design Guide is an example =

i -



1970’s Used California R-Value Mid 1970’s Dissatisfaction of
Design (Similar to CBR methods) Pavement Performance

* Basic Equation: GE=0.0032(TI)(100-R)

* Determine the R-value for each soil type available.
(Similar to CBR value.)

« Starting at Bottom Determine the Gravel Equivalent
(GE) required above that layer for the Traffic Index (TI)
of the roadway.

J Dggieners worked to duplicate the old standard design
AUTC o

StudyConclusions Influence of P200

* 2” AC performance much more uniform that 1.5 “

* Performance was correlated with maximum
pavement deflection during the spring thaw

* P200 is a good indicator of deflection and
performance

* P200 better indicator of performance than frost
classification.

Ee

DEPTH {1}




1983 Adopted Excess Fines Early 1980’s Recognized the
Method Advantages of Mechanistic Design

eBased on the relationship between
pavement deflection and pavement
eAllows new materials without changing design

erformance.
p method

*Based on the relationship between P200 «More flexibility in layer selection

and deflection
eAllows analysis of complex trafficloading

eAssumes Spring to be the controlling
season eAllows for analysis of changes in legal load limits

._'Iows design for seasonal and climatevariation

‘@Rimited to ESALS < 1 million

T
oNA-mavimiim on traffic

1988 Introduced AKOD
(Alaska Overlay Design) 1998 AKOD9SS8 Introduced

eBrought Mechanistic Design to the Desktop *Provided Design in Dual Units

eAutomated the Design Process eImproved UserlInterface

eAllowed both new pavement design and overlay *Updated Performance Models

design

*The same software and methodology could be
sa@=siised for both highways andairports
J‘.‘}E -
AUTC n




2003 Introduced Alaska Flexible
Pavement Design (AKPFD)

eEnhances User Interface
eIncreased Flexibility
*Provides Database of Materials Properties

eUpdated Performance Models

eFully Documented ***/5

Surface Course Selection

* Foundation

* Traffic

* Available Materials
* Climate

* Design Goals

s -

Things to Consider in Pavement
Design

* Anticipated/Expected Performance
* Cost: Both First Cost and Life Cycle
* Impact on Maintenance

* Impact on the Public

* Available Materials - Be Realistic

* Constructability

Select a Surface Life Consistent
with the Foundation




Select Surface Capable of
Don’t Let 10% Control the Design Surviving the Traffic

* Fatigue
* Rutting
* Abrasion
* Shoving
* Raveling

Available Materials Climate

Ensure materials are available to construct the selected surface.

* Can the surface be
placed within
specification?

* Does climate favor a
particular surface?

i -



Design Goals Surface Treatments

* Expected Life * Low Volume Roads
* Expected Performance * Poor Foundations
i

* Rehabilitation Strategy ; . * Requires good 2
" pavement structure P

o

* System Goals

* Poor resistance to
turning

M Tygically 5 to 7 year life

* Financial Goals

Hot MixAsphalt Alaska Renewable Pavement

* Provides increased - Y * Higher first cost
structural capacity g = ! apeee 4 . ini i
2 Lt L Ind_efmlte fatigue
* Good wear o : resistance
characteristics — « Allows rapid lower cost

* Smoothest surface resurfacing (shave and
pave)

Lower impact on public
M c:%g rehab.

* Long life




Stabilized Base Policy

* Found in Chapter 2 of the Pavement Design Manual
Section 2.3.

* Requires the use of bound stabilization on all
roadway project

* Exceptions
* Gravel to Pavement project
* Low ADT
* Unstable foundations

_-.“:Iife—cycle cost analysis proves that it is not cost
: ective
rAiartc dacianad far ath

Foamed AsphaltBase

New Soil
Stabilization
\YETIVE]

Hard Aggregate Policy

» Hard Aggregate required on all roadways with
AADT of 5000/lane or greater.

* Nordic Abrasion of 8% or less

* Based on work by Bruce Brunette and Quality
Engineering Solutions. -

* |s being incorporated into the Pav
Manual due in June 2015.
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Construction and Maintenance in Cold Regions
(100 plus)
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THIS IS NO PICNIC

WORKING AND LIVING CONDITIONS ON THIS JOB ARE AS
DIFFICULT AS THOSE ENCOUNTERED ON ANY CONSTRUC-
TION JOB EVER DONE IN THE UNITED STATES OR FOREIGN
TERRITORY. MEN HIRED FOR THIS JOB WILL BE REQUIRED
TO WORK AND LIVE UNDER THE MOST EXTREME CONDI-
TIONS IMAGINABLE. TEMPERATURES WILL RANGE FROM
90 DEGREES ABOVE ZERO TO 70 DEGREES BELOW ZERO.
MEN WILL HAVE TO FIGHT SWAMPS, RIVERS, ICE AND
COLD. MOSQUITOES, FLIES AND GNATS WILL NOT ONLY
BE ANNOYING BUT WILL CAUSE BODILY HARM. IF YOU
ARE NOT PREPARED TO WORK UNDER THESE AND SIMILAR
CONDITIONS DO NOT APPLY.

June 15, 1942 Bechiel-Price-Callahan
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Permafrost: Frozen soil which contains
able when melted.

or Permafrost: Frozen soil with little ice. L

PERMAFROST
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aliks are common
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ayers are typically horizontal.
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Dip In Road
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Managing Frost Heave in Roadways

> Differential Heaving

— Water supply

— Soil profile

— Shading

— Utilities andculverts

&3 i

Heave over Culverts
> Initial heave may occur before rest of road leading to a hump
> In the spring thaw may occur early leaving adip

> If the bedding of the culvert is deep enough, there will be a
dip all winter.

> Culverts on ground that heaves r@damaged.

One Solution

10:1 minimum

25 ft.

NFSMaterial

10:1 minimum

Insulation may be used

47292015 76

B-19



Temperature {"C)
-1

Subpermafrost groundwater

7 e 5

4/29/2015

C-20



C-1

Appendix C
Webinar Il
Construction and Maintenance Considerations in Rural Alaska



Construction and
Maintenance
Considerations in Rural
INENE!

Functional Classifications
Federal-Aid Urban Areas
Rural Areas (Urbanized & Small Urban)

Interstate Interstate

.................... = Other Freeways &
Expressways

Other Pnncpal Artenal Other Pnncpal Artenal
Minor Arterial Minor Arterial

Major Collector Collector

Minor Collector === 06— —
Local Road Local Streat

Road Map

* Functional Class Considerati

* Considerations for R

* Unpaved Roads

* Paved Roads

MOBILITY ki

LAND
ACCESS

- bighar mability
- low degres of access

COLLECTORS

- balance Batwean
mobility and scceas

LOGALS

« Iower mability
- high degres of access




LR

National Highway System: Alaska
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Characteristics

* Major Truck Routes, trucks control the pavement
design.

* Long Distances, minimal services

* Primary transportation corridors except for perhaps
the Dalton.

* Designed to Interstate standﬁ ut mostly 2-lane

Rural Design Focus on Trucks

Interstate Long Haul Trucks (Double Bottol

Other Principle Arterials Long Haul Trucks
Minor Arterial Mixed Truck

Major Collector Mixed truck

Minor Collector Mostly Delivery Trucks, School Busses

Local Road Mostly Delivery Trucks, School Busses




RuralRoadCharacteristics

* Materials generally more variable than Urban
* Variable terrain

* Generally low traffic compared to urban

* Generally higher speeds than urban

* Some arterials still lack shoulders

* Capacity rarely an issue but passing in mountains
needs to be addressed. (Turnagain an exception)

Skppery and dusty

Washboards and ravels

15
Grading coefficient
I rrag (oM | Preaeg (R0

DOT&PFE-1
(a)

DOT&PF F-1
(a)

5 Forast
Service No 3.
{b)

FHWA Grading F
(8]

100

100

100

100

70-100

85-100

97-100

50-85

60-100

60-100

50-85

50-85

40-70




: Too Few Fines Increases
Dust and Causes Wash-
boarding and Low| =%

| Strength '

C-5

Float Indicates

Too Many Fines
Causes Muddy Roads
Which Become Dusty
When Dry

.

low fines.
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A Good Crown is Critical

A Good Crown is Critical

A Good Crown is Critical

* Too Steep Causes Erosion

Commercial Slope Meter




Measuring Crown

Pay Attention
to Drainage
Especially on
Low Volume
Roads

Be careful not to leave berms on

Doing it Right
shoulder

- ponding

i
I
il
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CaCl, As aPalliative

* Most commonly used palliative in Alaska

* Application rate between 1 and 1.5% by weight
* Requires high fines (9 —14%)

* Ineffective when RH falls below 35%

* Can be slippery during and after a rainfall

* Has a bitter taste

* A mucus irritant

* Can impact water quality

Cagh more than doubles the life of the surface course

Select Surface Capable of
Surviving the Traffic

* Fatigue
* Rutting
* Abrasion
* Shoving
* Raveling

Rural PavedRoads

* Designed for Trucks (ESALS)

* In the case of local roads must account for
construction traffic, delivery trucks and school
busses.

* Surfacing
* Surface Treatments
* Chip Seals
* High Float
* Fog Seals
* Hot Mix Asphalt

SurfaceTreatmentIntroduction

* Low volume roads (800 — 2000 ADT)

* Average Life: 7 years (some have lasted 30 years +)
* Adds no strength to roadway.

» Requires considerable expertise to place

* Cost highly variable ducsie=ack-afmsantractors




Chip Seals

* Start with proper aggregate
* Washed, durable single sized cubical aggregate
* Choker course should be % the size of the bottom course
* Aggregate should be damp not wet

* Design the asphalt content
 Typically Cationic Emulsion (positive charge onthe
asphalt)
«_First Layer AC: 0.35 - 0.51 gal/yd?

#8cond Layer AC: 0.51-0.60 gal/yd?

Chip Sealscon’t

» Aggregate Application Rates
* First Layer: 45 -501b/yd?
» Second Layer: 20 — 261b/yd?
* Do not place in the rain, you are dealing with an
emulsion

* Do not place after Aug 15 (Aug 1 in the North)

* Carefully calibrate all equipment before beginning

@i carefully

Aspholt Camant Filling TO% of Voids
o —
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Norwegian experience

* “Otta-surfacing” used by Norway beginning around
1970
* Used dense graded surface course and medium cure
cutback
* Successfully experimented with CMS-2
¢ Concluded Otta-surfacing cost effective compared to
gravel roads, but notpavement

* Used only for roads with AADT <400

High Float Surface Treatments

Canadian Experience

* Began use in around 1974
* Used modified base course
* HS350S High Float Emulsion

* High Float is very effective for the Alaska Highway
where permafrost makes paving difficult.

* Life expectancy between 3 and 7 years mostly
based on embankment life.

TRHE 'ﬁ:fp'lace Canadians disk the existing surface and

il rAslara Hich Claat




Alaskan Experience (1/2)

* Alaska Legislaturerequired ADOT&PF investigate High
Floatin 1983

* First High Float placed in 1984

Threesites
Lack of experience resulted in difficulties

Distributers and spreaders were inadequate to handle the
quantity of material to be placed.

Impacts of rain have a significant impact on stockpile
moisture

Not recommended on grades >6% because HF tended to run

Alaska Experience (2/2)

* Noted Issues

Application rates difficult to determine
Few clues exists to ensure application rate is correct

There is a tendency to over oil the surface resulting in
bleeding during hot weather.

There is a tendency to place too much cover aggregate

High Float cure time is a function of temperature,
relative humidity and surface course. Late season

_+~Brooming requires much more effortthan chip seals aving a problem.
| wicked into surface course better than CMS-2 M ;é;

‘Djlthat reaches the surface can cause pickup and potholes R

Current Practice R
Specifications

* Routinely used by M&O for level and patch activities

* Used on rural low volume roads where chips are
expensive

* Select a gradation thalpeomides-oom-fomthe asphalt pdi
i | 0.75 galfyd? 0.4 gal/yd?

- | 75 Ib/yd? 2.5 Ib/yd?

% Wear AASHTO T-96 50 max
Deg. Value ATM T-13 30 min
% Fracture WAQTC TM-1 70 min

Sodium Sulfate AASHTO T-104 9% max (5 cyles)
Soundness

Thin/Elongated AASHTO T-9 8% max
Pl AASHTO T - 90 3 max

C-11



Fog Seals

* A light coat of asphalt ce
seal or HMA

* Used to correct
* Oxidation
¢ Raveling
* Water infiltration

C-12

Gilsonite Products

* Have proven very effective for correcting
segregation

» Will extend the life of a chip seal by locking the
aggregate in place.

Hot MixAsphalt

* Provides increased
structural capacity

* Good wear
characteristics

* Smoothest surface
* Long life (15 plus yrs.)

Gegnerally low
Hiitenance
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General Guidelines

* Pavement structure should be designed in
accordance with the Alaska Flexible Pavement
Design Manual.

* For most rural roads, trucks will control the design.
* Know the available material.

» Understand the properties of the materials you will
use, i.e. modulus, durability, etc.

* Design for the material you have, not the material
you wish you had.

Tools to selectmaterials
properties

* Falling Weight Deflectometer Back Calculation
Data.

* Field CBR or Plate Bearing Tests
* Dynamic Cone Penetrometer

* Laboratory Data
* Resilient Modulus
* CBR
* Unconfined compression strength

* As a last resort use the values in the manual.

Don’t

* Use general guidelines for materials properties in
IMELTELR

* Select materials properties that minimize asphalt
thickness.

* Require materials that aren’t available.

* Expect contractors to go the extra mile.

Ee

A properly designed pavement
doesn’trequire load restrictions




Load Restrictions reduce damage
but do not eliminate damage

Don’t underestimate the cost of load restrictions:
The cost of 1 ESAL can be 20 to 100 times that of a
properly designed road.

:

Major Transverse Cracking in Rural
Areas

* Represent cracks in the earth rather than the
Asphalt.

) ! * The same mechanism as the formation of ice
Major Transverse 15 wedges.

* Spacing about the same a polygonal ground in the
area.

* Movement of about 1 inch seasonally common.
* No asphalt, no geosynthetic will stop them.
* Saw cutting has proven helpful

o .
AUTC b
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We also design for functional failure:
permanent deformation in unbound

Map or Block Cracking

* Due to thermal stresses in asphalt
* About 1 foot blocks
* Grade of AC has large influence

* Should be sealed.if cracks exceed 1/4 in

C-15

Fatigue Cracking

* Represents the cracking due to bending of the
Asphalt Concrete layer. (Bottom up cracking)

* Looks like the back of an alligator or chicken wire.

* Number of cycles to failure estimated by the
Asphalt Institute Equation. (strain, modulus,

asphalt cement and t_g__g,p_eratue ﬁ

- e ——

Think about the rehabilitation and
maintenancestrategyearly

* What rehabilitation strategy will likely be used
* Reclamation?
¢ Overlay?
* Remove andreplace?

* How will it be maintained and at what cost?
* Crack Sealing?
* High Float?

* Life Cycle Cost vs First Cost
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Life Cycle Cost of a Pavement

Pavement Condition

Temminal Serviceability

5 10 15
Pavement Life (Years)

Remove andreplace

* Good strategy
¢ when reconstruction is required
« leveling course isrequired
» grade is critical
* Extensive strengthéﬁm"l

» Often more expensive that reclamation

Full Depth Reclaimation (meets
stabilized base policy)

* Very Effective for thin AC

* Strategies
¢ Reclaimer mixing AC and base 50/50
* Foamed asphalt and asphalt emulsion
* 1% Portland Cement

* Best to inject product during reclaimation

Overlay

* Requires good timing
* <20 % fatiguecracking
« at lease 20% of life remaining
¢ good grade
* Thickness should be
¢ >1.5inches
* > 2 times maximum aggregatesize
* Interlayers may be effective in reducing reflective
cracking.




About Selection of ACin Rural
INEEERS

* Select grading according PG criteria

* Modified asphalt is better used in urban and high
traffic areas.

* The grade of AC will affect fatigue and map cracking
but will have no impact on major transverse cracks

* Proper HAC design will eliminate potential for
rutting in rural areas.

* The right AC enhances durability/moisture damage
and reduces load related cracking and rutting

|, Q.
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Construction and
Maintenance

Considerations in Urban

Area S » Considerations for design, construction and
maintenance

Roadmap

Pavement Webinar Series|V * Design Life
* Maintenance and preservation strategies

* Failure modes

* Materials considerations

Ljf Cycle costing
M =

Design, Construction and
Capacity Typically Controls Design Maintenances Must Consider

e A - o — - * Impacts on Traffic
7 * Impacts on alternate routes
* Access to business
* Pedestrian Bicycle movements
* Construction noise
* Time of Day
* Others

o




Traffic Control Impacts All Traffic Control Can Be 25% of the
Activities Project Costs

* How does this impact the pavement design?
* Design life?
* Maintenance strategies?
¢ Rehabilitationstrategies?
* Project scheduling?

Design Life? Virginia PavementLives

FLEXIBLE PAVEMENT DESIGN
Design Variables
* AKFPD minimum life: 15 years
« AADT> 5,000 with er 30 yearsior
fatigue and 15 (SEMBEfuACHORallife (roBEhNess)
and rutting) TS

Pavement Design Life

Highway Classification Initial Construction TInitial Overlay

Design (Years) Design (Years)
30 12

Interstate
- w Divided Primary Route
- ol Undivided Primary Route
x'w 19 N High Volume Secondary Route
% Farm to Market Secondary Route
Residential/Subdivision Street




Maintenance Strategies Rehabilitation Strategies

* Must be considered as part of design
* Does traffic need to be on pavement at all times?
* Day/Nightrequirements? ;
* What is the anticipated mode o
* Rutting ;
* Fatigue
* Oxidation
¢ Thermal Cracking

aintenance of traffic
bact on business

Generalized PERPETUAL PAVEMENT DESIGN

iy } 15-3.5" Renewable HMA Surface
\ j 20 Zonoal il Stiff, Rut Resistant HMA
=

Thinaial Base > 6.0” (variable,
P thickness based on pavement

design analysis)

| 30" Rich Bottom Layer

Prepared Pavement Foundation
(Moisture resistant, design modulus = 35 ksi)

gl Natural Subgrade




Alaska Renewable Pavement

Useful Tips forARP

* Increase the asphalt content up to .5% in the
binder course. Increases fatigue life.

* Use durable, rut resistant mix for wearing course.

Fatigue not likely a problem.

* Consider increasing fatigue life to 50 years. The
additional cost is likely small or perhaps nothing.

Alaska Renewable Pavement

* Goal: minimal impact on traffic

* Approximates perpetual pavement
* Fatigue in bottomlayers not likely.
* Primary failure modes:
¢ Rutting
* Oxidation
* Top down cracking

* Required for AADT’s > 5k with curb and gutter and
and AADT’s > 10,000 without curb and gutter

* Only the top 1 % to 2 inches need be replaced over
38glus years.

Surface Course Requirement

* Resistant to plastic deformation (rutting)
* Resistant to abrasion (studded i

* Resistant to enV[r-oDn"J'ent' I

water) g




Plastic Deformation Studded.Tire Wear

* Causes
* Low stability mix
* Improper selection of AsphaltCem

* Cures
* Increase mixstability
* Modify gradation
* 2-facefracture
* Crushed sand fraction
* Use modified asphalt
* Rubber 5 | : Y M Prvon

Hard Aggregate Hard Aggregate Poli

* Standard practice in Scandinavia for many years. * Use hard aggregate
when AADT exceeds

5000

* Nordic Abrasion 8% or
less

* Affects only course aggregate

* First tried by Bruce Brunette in SE Region
* Expected to double the life
* Now approaching 2.5 times the life of conventional
pavement

* Economic studies have shown that hard aggregate

A = cﬁe shipped from Seattle and still be cost i
ji'ﬁ eNeetive. -
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Materials Characterization

* Urban sources tend to be static

* Common to reuse mix designs and materials
certifications

* Good opportunity to characterize materials in more
detail.

* Correlation of materials with performance.

Project Scheduling

* Keep affected parties aware of what is going on and
how it affects them.

* Coordinate with other proj4

* Schedule activities to mini
* Business
* Peak hours

Recycled AsphaltPavement

* RAP is valuable.

* Research shows 15 -20% RAP can be included
without harm. Still no firm consensus above that.

* 50% becoming more common with appropriate
mix design and clean RAP.

* Should new mix designs consider the use of HAP in
future hot recycling?

-

P

Milling and Paving Project

* Excellent candidates for night paving.
* Reduces traffic control costs and impact on public

* If previous project anticipated milling, traffic always
on pavement.

* Milling and paving can be done the same night.




Resurfacing Triggers Life-Cycle Costing

* Ruts exceed % inch * Uses engineering economy to compare alternatives

* Excessive raveling due over their lives.

Friction Intercal Crash Rate (injuries per million vehicl: km)

« Fatigue cracks exceed Jiee o * A better approach than first cost. Do nothing has
025-038 02 the lowest first cost.

* Low friction (<0.40) 035-0.44 0

. * Sensitive to
* Excessive roughness « Interest rates (rate of return)
* IRI>170, FHWA * Input variables
. -.-G.O.Od ride IRI <90 Wallman and Astrom 2001 Chosen life (FHWA recommends 35 yr.minimum)
; ealistic in what maintenance will do.

Interest Rate Considerations

* Often provided by policy. * Costs to agency

¢ Planning and design costs ;
e First cost 1 ! :
* M&O costs y

* Inflation often ignored
* Common to all alternatives
* Uncertain future

* Does not have to bd * Costs to public

 Delays
* Vehicle M&O costs

'.l o _*-Loss of Business
N M -
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Incremental Cost Analysis

* Similar to Life Cycle Cost but rather than comparing
alternatives based on present value or annual cost
it asks if the additional benefits outweigh the
additional cost. o

* Begins with the lowest first costm."_ (S

up.
* Not intuitive to all.

Service Life

Advantages Disadvantages

* Known life not required

* Update strategies at
any time

* Multiple strategies with
different service lives

Service LifeApproach

* Determines the life at which an alternative has the
lowest life cycle cost.

* Each alternative may have a different life and life
cycle cost.

* Allows the owner to estimate when the pavement
requires action by looking at the cost of action vs
cost of delayed action.

% A“s detailed analysis of preservation strategies

Summary

* Urban pavement controlled more by rutting and
capacity than trucks.

* Consideration of rehabilitation and preservation
strategies important at the design phase.

* Strategies must consider impacts on capacity and
impact on local economy.

« Life cycle costing more important in urban areas
rural
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Innovation:

New and Emerging Discussion Topics

Technologies
* Warm Mix Asphalt

Pavemen R Siilaaiadetinar Five * H2Ri Wicking Fabric
* Pavement Preservation
* Intelligent Compaction
* Micro Deval

* Chemical Stabilization

7 -

Warm MixAsphalt Warm MixTechnologies

* Pro’s * Water based (Foam)

* Reduces mix temperatures by 50°to 100°F. * Organic (Sasobit)
* Reduces fuel costs .
) * Chemical (Evotherm)
* Extends paving season
* Increases hauldistance ° Hybl’idS (Advera, synthetic zeolite)

* Reduces compaction effort

* Cons

_»-Potential for increased moisture susceptibility
Gt‘ential for adverse changes in asphaltcement

T q
-:-properties




Tencate RH2i

Alaska Experience with Sasobit

* Reduced mixing temperatures by 15° C

* Reduced compaction temperatures by 13° C
* Altered PG 58-28 to PG 76-16

* Slight increase in TSR

* No change in moisture damage

* Slight improvement in plastic deformation

using capillary forces.

* Uses capillary tubes made
of tiny fibers seen here as

blue stripes

* Designed to wick water

Alaska Experience with Foam

* Nothing in specifications prohibit its use
* Contractors using it on their own

* No noticeable change in ability to meet current
specifications

* No studies to monitor long term performance

H2Ri will wick flat or uphill until
water evaporates




MOTURE VETEN | TERASTEN TR
\

R Installation

Comparison in Road Conditions

Animated Temperature and Moisture

May 12, 2010 May 24,2011

-




Avoid OrganicClays

Pavement Preservation

* Action or actions that increase the life of a
pavement
* Seal coats
* Thin overlays
e Mill and fill
* Crack sealing
* $1in pavement preservation can save $10 later

Fw will participate in the cost

OtherCautions

* Ensure exposed fabric is not in water

* Overlap moisture transfer appears to be inefficient

* Soil permeability will limit the effectiveness of the
wicking fabric

* Be careful when using in clay

Timing iseverything

* Once yousseedistressit’s-too late
*




Asset Management is the Key Plan from the beginning

* Track Assets R * Everyone should know the stages of a pavement’s

* Monitor performance life

* Predict future performance 1 ' * Develop a uniform strategy.
* Develop m : , * Monitor performance

* Know what is working

* Update strategy

v

Intelligent Compaction — Bomsg BCHOS System

* Use of technology to monitor compaction realtime
and provide the operator with the ability to adjust




Sitka Experience Sitka Experience

* Strengths * Limitations

* Real time data pass counts to ensure full coverages

* Real time asphalt temperature to ensureproper
compaction temperatures aremet

» Records: temperature, coverages, speed, frequency.
Problems with density can be tied to compaction efforts

« Still a new technology with growth pains
* Large data sets can be overwhelming

« Stiffness modulus/stiffness indicies do not correlate with
density. These values are dependent on roller settings.

* There is no way of separating asphalt stiffness from

* Ability to identify weak areas before paving. underlying stiffness.

I -

Micro Deval ASTM D7423 &
AASHTO TP58-00

* Developed in 1960’s in France

* Measures abrasion resistance and durability
between aggregate and steel balls

Ontario Specification

Table 1. Micro-Deval Specification for Coarse Aggregates in HVMA (4)
Application Maximum loss (¥a)
Asphalt wearing courses premiua y 5.15°
secondary” 17

Asphalt base courses 21

* Ontario Ministry of Transport found Micro Deval is Notes
1. AADT > 2500 lane

a good predictor of performance of base course 2 AADT <2500 baoe

3. Varies with rock rype (5% for igneous and metamorphic gravel; 10% for maprock, disbase and
an d H MA agg regate pe rforma nce andesite; 15% for dolonuric sandstone, granitic meta-arkose and gneiss)




Oregon Experience Alaska Study

* Micro Deval is no better than LA abrasion in * 16 base course aggregates tested from around the
predicting damage d iresy state
* Nordic abrasion is a ) Rt fo . * Test data more uniform than LA abrasion

* Micro Deval, along with LA and Sodium Sulfate test
are more reliable than Washington Deg. Test

* Micro Deval Correlates best with Washington Deg

= Micro Deval is much quicker to perform and is not

erd by clay.

Chemical Stabilization

: ~+BalyCure & Dir Ghuc e

- === PolyCure & Scil Sement
* Literature indicates chemical stabilizers can be used e ~ ~—S5CU 8 Sei-Semant
to improve the strength of fine grain soils f:::ﬂ:g;ﬁ":"“

* Limited data are available to evaluate the ol Cing & SckTeo

performance of chemical stabilizers.

* This study focuses on typical Alaskan silts and — Amount of Curing Aditive
sands.




FairbanksSilt

Falrbanks Slit + Chemilcal Additlve + Curlng Agent Horseshoe Lake Modulus

B ¥ = A0,/ + G814
R - 0.902

* Futeaded L

PC y=-305.63x" + 9374 5x- 331C.2
R*=0.5623




Installation at
Shishmaref
Airport

In the Field

Material: Beach sand with high
salt content

Stabilizer: 2% Soil Sement, 8%
EU

Temperature at placement: 40 F

Mixed in concrete truckplaced
by hand

Comments from M&O

=Easy to work with
Like using local material

erforming well through

Installation in
Tempe Arizona

Stabilizer: SoilTac
Material: Coarse gravelly sand
Topicallyapplied

Performing well through the since
applied (six months)
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A Reporton

Interviews with State Department of
Transportation Material Section
Heads

Alaska DOT&PF
November 4,2015

With thanks to

- Mike San Angelo

* BillyConnor
* Fiveinterviewees

Purpose of the Study

“...understand the policies, processes,
organizational structures and practices of
similar departments in several other states...”

This morning we’ll discuss ...

- Some background on the
Alaska DOT&PF Materials
Section history, organization
and policies

* The study, its process and participants

* The questions

* Theresponses
* Observations and comparisons based on the

The report on this study and the materials
presented this morning are intended as
background for a workshop on this topic to be
held later in early December 2015.

DOT&PF

Materials Organization and Policies

F-2




History

* Statewide Materials @ UAF until 1978

— Engineer of Tests, Geology, Foundations andResearch
at UAF. State Materials Engineer and Assistant, and
Pavement Engineer inJuneau

— Only AASHTO Certified Lab inState

— Responsible for allstandards

— Visited Districts and projects to ensure conformance

— Split samples to ensure consistenttesting

— Performed specialized testing such as paint, glass
beads, steel

— Performed specialized geotechnical investigations and
design

Statewide Materials Moved

- Moved to Anchorage in 1978

— Research split off
— Merged with Central Region Lab
— SME and assistant moved to Anchorage

— State Geologist, Foundations Geologist, Engineer
of Tests and Soils Engineer moved from Fairbanks
to Anchorage

— Central Region became AASHTO certified
— Functions remained essentially the same

2001

State Materials and Central Region Materials
Section Combined under supervision of State
MaterialsEngineer

Both Geology Sections combined under
supervision of State Geologist

2003 Statewide Materials Moved to
Design and Engineering Services

« Statewide Materials Moved from Central Region to

Headquarters
— Alllab testing leftin regions. Each Region became AASHTO
Certified
— Responsible for ATM'’s, Approve Products List and Standard
Materials Specifications, Geotechnical Manual, Pavement
Design Manuals and other materials related manuals
— Staffincludes
* Statewide Materials Engineer
* Statewide Pavement Engineer
+ Statewide Geologist and Foundations Engineer
* Quality Assurance Engineer
* WAQTC Coordinator

No direct line of authority to Regional Materials

Policies that direct the materials
section activities

* Work at the direction of Chief Engineer
* Standard test methods closely followed by all regions,
in large part because they are AASHTO tests.
* Most of the standards in Section 700 followed.
* Regions feel free to modify the 401 Pavement
Specifications to fit their needs.
— Contractors complain
— Allows experimentation (Good? Bad?) Rarely followed up
with documented performance.
* Provide Geology, Geotechnical and Foundations
services, but Regions are not required to use them.

Specification Development

Process begins with the Chief Engineer and the Chief of
Design and Construction Standards

— Input from regions and other DE&S staff

Draft Specifications Drafted with input from Regions and
DE&S staff

— Materials related specifications may be delegated to the
Statewide Materialsengineer

— Aworking committee may be established

— May includeinput from contractors and otherinterested parties
Review by all interested parties
Prepare final specification
Adoption




Quality Assurance Function

Quality Assurance for
construction handled in the
Region

WAQTC training in Region. Training materials
and qualification test protocols by Materials
Sections

Lab certification by AASHTO, no oversight by
Statewide Materials

Materials Section responsible for test methods
and QLAspecifications

Establishment of State Materials
Engineers Committee

- Established under Deputy
Commissioner Kemp

* Direction: “... bring more awareness and
consensusin Materials...”

* Committee has made strides working
together,

Disagreements

Dispute resolution of test results generally
handled by Region

Regionsuse dispute resolution processin
Standard Specifications

Internaldisagreementsconcerningmaterialsmay
be mediated by Statewide Materials. Chief
Engineer may issue decisions binding Regions
after consultation with MaterialsSection

Statewide works with Regions, contractorsand
suppliers through groups like AGC, Asphalt
Alliance and Concrete Alliance to reach
consensus.

Change Management

- Works with others to identify
where changes need to be
made.

* Works closely with Regions, Contractors and
Suppliersto develop consensus.

* No authority to require change, but are often
championsandfacilitators.

Materials Research

Research reportsdirectly tothe Chief Engineer

Materials Section follow the same process as the

restof the Department

— Submits research needs statements to Research
Section

— If successful, works with Research Section and/or
others such as the University to develop a detailed
proposal. Materials Section typically does not do the
work themselves

— Serve as champion, member of technical committee

— Works with the performing agency and Research to
implementresearch

The Interview Study -- Steps

* |dentify onerepresentative from the materials
section of each of five state DOTs. Solicit their
willingnesstobeinterviewed.

* Contactthemtosetupinterviewsand distribute
abackground paper.

* Conducttelephoneinterviews—one hour  each.
* Clarifyresponses,asneeded.

* Prepare interview summaries.

* Preparefinalreport.

* Presentthiswebinar.




The Study -- Participants

Chris Abadie, P.E., Louisiana

* Joe Feller, P.E., South Dakota

e Colin Franco, P.E.,Rhode Island

* RobertG. Lauzon, PhD, P.E., Connecticut
* Matthew Strizich, P.E., Montana

The Questions

* Whatarethe policies that direct your Materials
Section’s activities, its relationships with other
parts of the organization, and its decision-
making process?

* Please provide a copy of the organization chart
of the part of your agency that includes
Materials. Please describe its salient features
and indicate those informal relationships that
are likely notrepresented by the chart.

* Pleasedescribe your process for specification
development.

The Questions, page 2

*  Whatrole and process are used in carrying out
the Quality Assurance function?
— Contractor Quality Control
— Independent Assurance
— Verification

By whom, and at what level, are disagreements
between the Materials Section and other parts
oftheorganizationadjudicated?

* How do you go about managing change (such as
revisions to concrete specifications or revisions
to the approved products list criteria)? Who
establishes change? By whom, and with what
processes,arechangesimplemented?

The Questions, page 3

* With regard to materials research, by what
methods do you establish a direction for the
program? From where does thisinput come?

* Bywhatprocess doesyouragencyinterpretand
implement materials research results? Note
that this questionis related in part to question 6
about change management.

* What other things can you tell us about your
Materials Section that might help fulfill the goal
of ourstudy?

First, let’s look at some Materials
Section Mission/Function Statements

It is the function of the Division of Materials
Testing to predetermine if materials used by
Contractors and the Connecticut Department
of Transportation in the construction and
maintenance of transportation facilities
comply with the specification requirements
and plans, and to perform investigational
work on new materials and procedures
constantly being proposed for use in the
construction and maintenance of our
transportation svstem.

It is the function of the Division of Materials
Testing to predetermine if materials used by
Contractors and the Connecticut Department
of Transportation in the construction and
maintenance of transportation facilities

comply with the specification requirements

and plans, and to perform investigational
work on new materials and pr r

constantly being proposed for use in the
construction and maintenance of our
transportation system.




* The mission of the Materials and Testing Section

is to develop, administer, and regulate the
Department's Materials Quality Assurance
Program, environmental evaluation programs,
and the geotechnical exploration and testing
programs in cooperation with our public and
private partners.

The Materials Quality Assurance
Program includes materials evaluation
and design, materials specification
development, and
programs. (Louisiana)

conformance

The mission of the Materials and Testing
Section is to develop, administer, and
regulate the Department's Materials Quality
Assurance Program. environmental
evaluation programs, and th technical

exploration and testing programs in
cooperation with our public and private

partners.

The Materials Quality Assurance
Program includes materials evaluation
and design, materials specification
development, and conformance

proarams (1 ouisiana)

* Our Materials division assures that quality

materials are designed properly and that all
materials provided meet specifications for all of
our projectsandoperations.

Our staff in Materials takes the lead on
specification review and writing of new
specifications, distribution and recording of
results, acceptancesamplingandtesting, process
control sampling and testing, independent
assurance sampling and testing, and the review
of certificates of compliance. (Rhode Island)

Our Materials division gassures that quality
materials are designed properly and that all
materials provided meet specifications for all
of our projects and operations.

Our staff in Materials takes the lead on
specification review and writing of new
specifications, distribution and recording of
results, acceptance sampling and testing
process control sampling and testing
ndependent assurance sampling and

,ggjln]q, and the review of ifi f
compliance. (Rhode Island)

1. What are the policies that direct
your Materials Section’s activities,
its relationships with other parts of
the organization, and its decision[]

making process?
* All suggested the prime importance of 23 CFR

637, especially the requirement that the state
have a central lab.

* Louisiana:standardspecs;engineeringdirectives;

guality manuals for soils, asphalt materials, and
concrete (available on-line)

* South Dakota:standard specs, Materials Testing

Policies, con’d

* Rhode Island: No materials manual as such, but
websiteincludes sectionson Approved Products
and Plants, Product Evaluation, Plant & Field
Forms, Yearly Testing, and Master Schedule of
Testing (forverificationand assurancetesting).

* Montana: FHWA requirements guide testing
aspects of the Bureau’s activities. Materials
Manual contains Methods of Sampling and
Testing, plus Materials Sampling, Testingand
Acceptance Guide. AMRL & CCRL policies and
procedures in order to maintain laboratory
certifications. Basic engineering governed by
common engineering practices. Bureau must
make sure they meet project schedules and
policies.




Policies, again

¢ Connecticut: Construction Manual: distinguishes
between the responsibilities of district
construction staff and the Division of Materials
Testing; includes Minimum Testing Requirements
for Acceptance and Assurance. Materials Testing
Manual: organization, functions, and procedures
performed by the division relating to sampling,
testing, andinspection of materialsincorporated
into projects; procedures used to verify
contractor test results and the department’s
independent assurance test programs

2. Please provide a copy of the organization chart of the
part of your agency that includes Materials. Please
describe its salient features and indicate those informal
relationshipsthatare likely not represented by the chart.

1. Centralized v. Decentralized
2. TheChart

3. Informal Relationships

Centralized?

e Connecticut: One main headquartersfor Construction
and four districts; central lab & four satellite labs.
Decentralized

* Louisiana: “Yes and yes” Basic Design, Specifications,
Materials, and Research all centralized. Districts
autonomous to some degree; report to Head of
Operations at the state office. Central lab plus district
labs. Purchasing and maintenance decentralized.
Change orders over a certain limit must be approved by
the Chief Engineer.

* More on Louisiana: Central lab: responsible for items
supplied for construction; accredits district labs;
responsible for environmental compliance (stormwater,
wastewater et al); District labs: responsible for
accreditation, certification and calibration.

Centralized?, con’d

* Montana: Total DOT staff: 2000; 800 — 1000 in
central office. Materials staff: 75in the central
office; 40 in districts. Districts responsible for
maintenance and inspection. Centralized

* Rhodelsland: One DOT center; no districts.
Centralized

* South Dakota: Most design done in central office;
majority of decisions made in the central office.
All subject matter experts reside in the central
office. Centralized

South Dakota
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Chi Enginaar, Highways &
Engunasng Dvision Aominaoto:

“Informal” Organizational Relationships

« Strong relationships with industry (Connecticut)
* Materials & Testing and Chief Construction Engineer(Louisiana)
o»Functional supervision of district laboratories (Louisiana)

* About half of the Materials Bureau activities occur in
Preconstruction and Planning (Montana)

©>Materials Bureau directs how district labs operate. (Montana)

* Connections between research and outside groups such as
AASHTO panels, university consortia, and various regional
groups (Rhode Island)

* Close working relationships with Road Design, Bridge Design,
Project Development, Research and all of the Division of
Operations offices (South Dakota)

©>Regional Materials personnel are Operations Division
employees but work very closely with the Materials and

3. Please describe your process for specification

development.

Spec development -- Louisiana

* Inputfrom the districts, contractors, Materials, Design,
and Research.
* Committee chairappointed; selects a task committee.
* Task committeethen
— Reviews the existing specification
— Engages in lots of discussion
— Prepares a draft new/revised specification
— Posts the draft on DOT and industry websites
— Receives comments and incorporates them, as appropriate
* Final approval by Chief Engineer

Spec development — South Dakota

[Specifications engineer is part
of the Division of Operations]

Review teams established for specific subjects.
Input received from both within and outside
thedepartment.

Ultimately the subject matter expert is
responsibleforthe new/revised specification’s
content.

Spec development — Rhode Island

Typical process:

* Design section suggests a change.

* Rough draft developedin-house between Design and
Materials.

* Working committee (in-house plus FHWA) enhances
the proposal.

* Senior Specification Committee (a permanent
committee that includes legal and industry
representatives) reviews and modifies the proposal, as
appropriate.

* Finalapproval by the Chief Engineer.

* The new specification published as a #99 specification
and used on a small number of projects.




Spec development -- Connecticut
“Special provision” (trial version):

* Need expressed (Construction, Design, or industry)

* Working group (could consist of Design, Construction,
Materials, and Maintenance) provides input.

» Draft special provision developed

« If Design is satisfied with the draft, it is inserted into a
contract.

* [Have discussed having their Standard Specification
Committee review and approve before inserting the
provision into a contract, but this is not done at this point.]

* After contract completed, special provision is either revised
or left alone, and then proposed to become a Standard
Specification.

* Reviewed by the Standard Specification Committee,
tweaked if needed, approved, and made part of the

Spec development -- Montana

[Specgroup under Construction Administration]

* |dentification of a possibly needed spec change (by
anybody —technician, designer, contractor, consultant,
etc)

* Development of a suggested draft by the party
suggesting thechange

* Meeting with construction, specification writing and
others, with a thorough review of the draft

* Transmittal to the specgroup

* Distributioninternally and externally (contractor
organizations) for comments, & compilation of
comments

* Review of comments by a new group
* Incorporationofanyrevisions

4. What role and process are
used in carrying out the
Quality Assurance function?

— Contractor Quality Control
— Independent Assurance
— Verification

South Dakota Definitions

Definition. Acceptance samples and tests include the samples
and tests used for determining the acceptability of the
materials and workmanship which have been or are being
incorporated in the project. They are the principal basis for
determining the acceptability of the projects' materials and
construction.

Definition. Independent assurance (IA) samples and tests are the
samples taken, tests made, and other procedures performed
for the expressed purpose of making independent checks on
the reliability of the results of acceptance sampling and
testing. They do not provide test results for acceptance.

Verification Methods. The methods by which the Department
determines the acceptability of materials to be placed on the
project include the following:

— A. Sampling and Testing — Some materials may require samples
be taken and tests performed to determine that the material
being certified is in conformity with the plans and specifications.

QA — Contractor Quality Control

* Louisiana: Districtsareresponsibleto check
contractor quality; also collect product
certificates

* South Dakota: Only hot mix projects use QC/QA;
contractor QC tests used for acceptance; area
staff — QA tests to verify contractor QC

* Rhodelsland: Only on major projects; contractor
QCplanreq’d, plus specialty plans as appropriate

* Connecticut: Contractor QCplanreq’'d for every
project; annual qualification procedures for
contractors

QA — Independent Assurance

* Louisiana: Assures equipment & personnel performing
correctly (compaction, e.g.); also compare test results
from differentareas of state

* South Dakota: Area staff —acceptance testing; Region
staff —independent assurance testing (hot mix on
QA/QC projects, plus others)

* Rhodelsland: Independentassurance twice a year
using dedicated staff

e Connecticut: Combination of in-house and third-party
procedures

* Montana: Check samples on many products by
construction field staff & district labs; District labs
check field lab equipment and procedures. Central
Materials personnel check both district and
constructionfield labs.
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QA -- Verification

Louisiana: Agency performs
some acceptance tests (e.g.,
hot mix, to determine
payment)

South Dakota: Contractors’ mix designs
verified by central lab

Rhode Island: DOT uses its own tests, not
contractors’ QC, foracceptance

Connecticut: Verification by state forces

Montana: Procedures & equipment verified
through AMRL & CCRL; used for accreditation

5. By whom, and at what level, are
disagreements between the Materials
Section and other ,§>arts of the
organization adjudicated

* Louisiana: Contract disagreements — Must go
through Project Engineer (= Chief Engr’s rep);
Internaldisagreements--nodesignated process;
individual ways to approach this. Resolve at
lowest possible; elevateif necessary

* South Dakota: Between subject matter experts
and field staff; if needed, Materials chief
discusses with Regional Engineer or Director of
Operations

Disagreements, con’d

Rhode Island: Small state, tight single pyramid
centralized structure helps here; Materials &
Construction both report to Chief Engineer —easy
to talk; Monitoring and Evaluation section helps
with disagreements.

Connecticut: Org structure helps here too; Ops &
Materials on same level; elevate to Bureau Chief
ifnecessary

Montana: Depends greatly on personal
relationships; attempt to resolve at section or
bureaulevel; elevate to Construction Engineer if
necessary

6. How do you go about managing change
(such as revisions to concrete
specifications or revisions to the
approved products list criteria)? Who
establishes change? By whom, and with
what processes, are changes
implemented?

Few specific suggestions! Some ideas:

* Changeishard

* Usuallyresisted by manyintheorganization
* Takesalot of time

c

Change, con’d

Must be encouraged
Encouragement and buy-in from the top is
especially helpful.

Frame changes in context of a pilot project

Spec change procedures well defined and
accepted

Senior Spec Committee helpful
Involve industry in spec changes

7. With regard to materials research, by what
methods do you establish a direction for the
program? From where does this input come?




Research process -- Louisiana

Managed by LTRC and overseen by a RAC, which
identifies overall needs that might lead to specific
proposals

Stepsforprojectinitiation:

— Solicitation of research ideas

— Submittal of ideas (from “creative, interested”
employees, companies who make products,
universities, etc.)

— Ranking of ideas by the Research Advisory Committee
(RAC) and preparation of research statements (by
RAC) for ideas deemed worthy

— Invitations for proposals

— Receipt and ranking of proposals byRAC,

— Approval of worthy proposals (to limit of funding
available)

Research process — South Dakota

- Steps, through proposal initiation
stage:
— Ideas come from all over (internal, private

industry, academia, etc).

— Ideas evaluated by an internal research review
panel; decide whether the idea is worthy enough
to establish a technical panel to investigate the
idea further.

— Panel decides whether to develop a research
statement.

— If a research statement is developed, the panel

Research process — Rhode Island

RAC from every part of its DOT, plus FHWA & URI:
establish overall direction for research program
and be part of the project selection process
Steps:

— Forum held by RIDOT, (contractors, URI & others):
RIDOT presentations + workshops to study ideas & get
buy-in

— Researchers prepare brief problem statements — need,
scope, overall budget.

— Presentations of statements to the RAC

— RAC selects apparently worthy projects.

— Full-fledged proposals for surviving proposals

— Review & selection by subject matterpanels

— Final approval by Chief Engineer and FHWA

Research process -- Connecticut

* Materials & Research used to be combined; Research
now part of Planning
* Stepsfortypical pavementproject:

— Frequent meetings of Mtls Testing, Pvmt Mgmt &UConn
CAP Lab (discuss progress of ongoing projects and new
topics)

— Other ideas from industry and from CDOT Design and
Construction.

— For new ideas deemed appropriate, Research getsinvolved,
(they have the budget)

— CAP Lab prepares proposal; submits it to the CDOT.

— Project included in Research/Planning program and budget,
if budget allows and they approve,

— Most research carried out by CAPLab
— CAP Lab prepares a final report of findings.

Research process -- Montana

Research was under Materials; now directly
under Chief Engineer
Steps:

— Research suggestion defined on a one page form; can
come from inside or outside MDT; if from outside, the
suggestion must have an MDT sponsor.

— Suggestions considered by the Research Review
Committee (division administrators from throughout
MDT)

— If tentatively approved, another committee further
defines objectives, scope and budget.

— The Research Review Committee renders the final
decision.

— Most research is conducted by external organizations -
—universities, etc.
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8. By what process does your agency
interpret and implement materials
research results? Note that this question
is related in part to question 6 about
change management.

There were several rather disparate
responses, including:

* Requiredimplementationplaninfinal report
* Importance ofachampion

* Technicalreview panel & thenresearch review
board decisiontoimplement

* Proposalrequirementtoanswer: Doesitsolve a

nrohlom? Is itimnloementahle?




9. What other things can you tell us about

our Materials Section that might help
ulfill the goal of our study?

Some “otherthings”:

Keys to success are the support of upper
management, continuous communication, and
mutual respect.

Asingle pyramid organization leads to easy
communication.

Design reviews thatinclude Materialscanlead to
development and implementation of new
technologies.

Education and training are essential and (in
Rhode Island) are supported by top leadership.

“Other things,” con’d

Thisis an ever-evolving process; itis never static,
dueto new technologies, new materials, and new
project delivery methods. A challenge is that
Materials mustkeep up.

It is essential to maintain contacts with other
states, through AASHTO committeesand thelike.

The line between materials testing and research
is blurred at times. Both need attention and are
equally important.

When dealing with details of construction, things
can get contentious, with Construction
sometimes thinking that “minor details” are not
important.

Observations

Policies: 23 CFR 637 drives
policies; beyond that, many
differences

Organization: Many effective informal
channels exist, but the formal location of
Materials impacts its success.

Organization: 3 % of 5 describe themselves as
centralized.

Organization (informal): Functional
supervision of district labs

Specification development: Basic steps similar

Observations, con’d

QA Function: Differing
approaches e%eaally
contractor Q

Disagreements: Lowest level possible; clear
procedure for elevating; org structure
influencessuccess

Change: Final step — obtaining buy-in —is
informal. Involve industry; communicate;
involve lots of people

Research: Steps for project selection similar;
implementation processvaries

A few quick comparisons

State | Centralized? Materials reportsto Mtls Spec group location
Manual?
CT No Construction (via Constr  |yeg Construction
Ops & Mtls Testing)
Partial Engineering (via les g [via constr
LA Research) contracts & specsand
th it)
P }
MT |Yes (Construction Yes Constr Admin
RI Yes (Chief Engineer
SD Yes Planning & Engineering Yes Operations

A few more quick comparisons
State RAC? Researchlocation Disagreement
resolution
([Committee Planning Lowest level first
CT from Mtls, (informal); then
Pvmt Mgmt & elevate ifneeded.
ICAP Lab

LA Yes (Internal & Engineering Lowest level first
lexternal (informal); then

lexternal)

members) elevate ifneeded
R h . N
MT r:vsiee::c Chief Engineer Lowest level
3 first(informal); then
committee elevate ifneeded
(Internal)
RI |Yes(internal & Materials & Lowest level first

Qual Assurance

(informal); then
elevate ifneeded

SD Research Planning & Lowest level first
review panel En ineeﬁin (informal); then
(Internal) & s elevate ifneeded
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DOT&PF Organization

Legislative Liaison; |

Design & Engineering Services
Program Development:
Statewide Maintenance & Operations ;
Statewide Facilties ;
Statewide Equipment Fleet

Contracting & Appeals

Deputy Commissioner

Alaska International Airport System:
irport Leasing

Measurement Standards and Commercial Vehicle

Enforcement/MSCVE

[
Marc Luiken
Deputy Commissioner

Alaska Marine

hway System; Special Projects.

a0
Board

Marine Transportation
Advisory Board Central Region

Planning; Design; Construction; Maintenance and

Operations; Right of Way Management: Ut
Permitting

Southcoast Region

ity

Regional Director Regional Director Regional Director
Central Region Northern Region Southcoast Region
Design and Construction Construction Engineer Administration
Highway, Aviation & Maintenance & ! )
Maintenance Operations Construction Engineer
Planning and Planning and Maintenance &
Administration Administration Operations.
Project Control Project Control Planning
Contracts and Contracts and
Professional Services Professional Services Brojact Control
Contracts and
Preconstruction EISCIRSUBENN Professional Services
safety Officer Preconstruction

- benco@alaska.net
* Bytonight!

Written comments, please
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Executive Summary

A study of the organization and management of the Materials sections of five state
departments of transportation was conducted through telephone interviews with the
managers of those five sections.  Topics included policies, specification
development, the quality assurance function, handling of disagreements, section
organization, change management, research project development and
implementation of results, and other relevant remarks. Among the significant
findings are the following: The importance of 23 CFR 637 in establishing policies,
and the variation in individual states’ policies based on that CFR; similar practices
among the states in establishing and revising specifications; widely varying
approaches to the quality assurance function, especially contractor quality control;
basic agreement on the proper approach to adjudication of disagreements related to
Materials; the importance of organizational structure, and the position of the
Materials section in that structure, in that section’s success in communicating with,
and influencing, other parts of the organization; lack of consistent guidelines for
achieving buy-in during the change management process; a fairly common
approach to research needs assessment and project selection, but apparent
variations in the implementation of research results. These findings and others are
intended to assist the Alaska Department of Transportation and Public Facilities in
its internal discussions regarding future directions for its Materials Section.



Introduction

The goal of this study was to assist in improving the performance of the Materials
Section of the Alaska Department of Transportation and Public Facilities and the
products of that section’s efforts. To achieve this goal, one of the important tasks
was to understand the policies, processes, organizational structures and practices of
similar departments in several other states. To that end, this project conducted
interviews with the heads of Materials sections in five other state departments of
transportation. This report is a description of that process and a summary of the
interviewees’ responses. It will be used as the basis of a webinar for AKDOTPF
supervisory staff and as a source document for a workshop to discuss options for
the future of the Materials Section.

Data Collection Process

During July, August and September, 2015, the author held individual telephone
interviews with Materials section heads from the Departments of Transportation of
South Dakota, Louisiana, Connecticut, Montana and Rhode Island. The various
state representatives were identified and recruited by Michael San Angelo, P.E.,
Statewide Materials Engineer, Alaska Department of Transportation and Public
Facilities, and were selected to provide a variety of organization types and
approaches to transportation materials management, as well as geographic
dispersion. The author then contacted the selected individuals, arranged to
telephone them for interviews, and provided advance information about the project
and the topics and questions to be discussed. Scheduling during the busy summer
season was a bit of a challenge, but, by September 15, all interviews were
complete. Each interview lasted approximately one hour, after each of which
summaries were prepared. In most cases, a few clarifications were requested and
fulfilled by e-mail. A listing of the five interviewees is attached as Appendix A,
and a copy of the material distributed prior to each interview is found in Appendix
B. Each of the five was willing, interested, and very helpful; without their
contributions, the project would not have been possible, of course.

Summary of Responses

In this section, we list each interview question and then summarize the responses
of each interviewee.



Policies
1. What are the policies that direct your Materials Section’s activities, its
relationships with other parts of the organization, and its decision-making
process?
All those interviewed mentioned the importance of 23 CFR 637 [Construction
Inspection and Approval — Subpart B — Quality Assurance Procedures for
Construction] and indicated that this regulation basically drives all related local
policies. Of special importance to the Materials function is the requirement that
every state have a central laboratory.

In addition to 23 CFR 637, Louisiana’s Materials Engineer Administrator noted the
Importance, in directing his operation’s policies, of standard specifications,
engineering directives for such things as procedures and organizational flows, and
quality manuals for three types of construction. These manuals, for soils, asphalt
materials, and concrete, can be accessed through the website listed in Appendix D.

Policies of special note in South Dakota include the Standard Specifications, the
Materials Testing and Inspection Certification Program Manual, the Materials
Manual, and such internal policies as those that govern delegation of authority and
project acceptance and final review.

Rhode Island’s Associate Chief Engineer for Materials and Quality Assurance
noted that, in addition to 23 CFR 637, the policy related to research, 23 CFR 420,
IS an important guide to a Materials section’s activities. Although his section has
no materials manual, their website (listed in Appendix D) provides all relevant
policies and other guidance; its sections include Approved Products and Plants,
Product Evaluation, Plant & Field Forms, Yearly Testing, and Master Schedule of
Testing, the last of which is followed for verification and assurance testing.

Chapter 4 of Connecticut’s Construction Manual (see Appendix D) covers material
testing. It distinguishes between the responsibilities of district construction staff
and the Division of Materials Testing. It includes Minimum Testing Requirements
for Acceptance and Assurance, including assurance tests and sample requirements.
It references the use of SiteManager. The division’s Materials Testing Manual,
also cited in Appendix D, describes the organization, functions, and procedures
performed by the division relating to sampling, testing, and inspection of materials
incorporated into department projects or State funded municipal projects. The
procedures used to verify contractor test results and the department’s independent
assurance test programs are also described.

The Montana Materials Engineer noted that FHWA requirements guide the testing
aspects of the Materials Bureau’s activities. The Montana DOT Materials Manual
(listed in Appendix D) contains Methods of Sampling and Testing, plus, in Section
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600, Materials Sampling, Testing and Acceptance Guide; it references 23 CFR
637. The bureau must abide by AMRL (AASHTO Materials Reference Library)
and CCRL (Cement and Concrete Reference Library) policies and procedures in
order to maintain laboratory certifications. Internal DOT policies govern pavement
management. Basic engineering is governed by common engineering practices.
With respect to project delivery, the Materials Bureau must make sure they meet
project schedules and policies. That is, their geotechnical engineers and surfacing
design engineers must produce deliverables for project designs on schedules
established for each job, so that the project can be let on time.

Specification Development
2. Please describe your process for specification development.

In Louisiana, a new specification book has been developed and will be published
this year. The process begins with input from the districts, contractors, Materials,
Design, and Research. A committee chair is then appointed, who then selects a task
committee. This task force then

1. Reviews the existing specification

2. Engages in lots of discussion

3. Prepares a draft new/revised specification

4. Posts the draft on DOT and industry websites

5. Receives comments and incorporates them, as appropriate
Final approval is by the Chief Engineer, who has an executive committee but who
also has ultimate approval authority.

South Dakota has also recently updated its specification book. The specifications
engineer is part of the Division of Operations. Review teams are established for
specific subjects. Input is received from both within and outside the department.
Ultimately the subject matter expert is responsible for the new/revised
specification’s content.

The Materials and Quality Assurance section in Rhode Island is involved, at
various stages of project development, in the review of materials-related aspects of
project-specific specifications. They distinguish two specification types — standard
(Materials is concerned mainly with 200 to 900 series.) and project-specific. The
usual process is as follows:

1. The Design section suggests a change.

2. Arough draft is developed in-house between Design and Materials.

3. A working committee (in-house plus FHWA) enhances the proposal.




S.
6.

7.

The Senior Specification Committee (a permanent committee that includes
legal and industry representatives) reviews and modifies the proposal, as
appropriate.

Final approval is by the Chief Engineer.

The new specification is published as a #99 specification and used on a
small number of projects.

If found to be successful, the #99 designation is removed.

The Materials Testing section in Connecticut is often involved in specification
development. A “special provision” at ConnDOT is a specification for a contract
item that is specific to a project or small group of projects and as such has a limited
life span. It is essentially a trial version for specialty items or new processes. For
such provisions, the typical process is:

1.
2.

ok w

A need is expressed by Construction, Design, or industry.

A working group, which could consist of Design, Construction, Materials,
and Maintenance, provides input. A designer is usually the lead, but for
such materials items like Portland cement concrete, Materials would lead.
A draft special provision is developed.

If Design is satisfied with the draft, it is inserted into a contract.

[They have discussed having their Standard Specification Committee review
and approve before inserting the provision into a contract, but this is not
done at this point.]

After the contract is completed, the special provision is either revised or left
alone, and is then proposed to become a Standard Specification. The lead
person formally requests that the specification become a standard.

It is then be reviewed by the Standard Specification Committee, tweaked if
needed, approved, and made part of the Supplemental Standard
Specifications.

These supplemental specifications are issued every six months and include
all the changes that were made to the Standards since their last publishing
date.

In Montana, the specification group is under Construction Administration. The
typical steps in developing a new or revised specification are as follows:

1.

2.
3.

Identification of a possibly needed specification change (by anybody —
technician, designer, contractor, consultant, etc)

Development of a suggested draft by the party suggesting the change
Meeting with construction, specification writing and others, with a thorough
review of the draft

Transmittal to the specification group



5. Distribution internally and externally (contractor organizations) for
comments

Compilation of comments

Review of comments by a new group

Incorporation of any revisions

. Approval by the Construction Engineer

0.Publication

HROONO

Quality Assurance Function

3. What role and process are used in carrying out the Quality Assurance
function?
a. Contractor Quality Control

In Louisiana, the districts are responsible for quality assurance as a check on
contractor quality. On a project, the roadway inspector is responsible for seeing
that contractor quality control is performed correctly. That inspector also collects
product certificates.

Hot mix asphalt projects are the only projects in South Dakota that utilize QC/QA.
The contractor performs the Quality Control testing, and these tests are used for
acceptance. Area Office staff perform the Quality Assurance testing which is
basically verifying the results of the QC tests.

Contractor quality control is specified only on major Rhode Island projects at this
time. Specifications require the contractor to submit a QC plan plus specialty
plans, as appropriate, such as a bridge deck erection QC plan. Materials and
Quality Assurance then assures they follow it, including having personnel on site
as needed.

The Connecticut Materials Testing Manual (see website link in Appendix D)
covers all aspects of quality assurance, including contractor quality control. A
contractor quality control plan is required for each project. Contractors must
undergo annual qualification of procedures for such activities as hot mix asphalt
and quarries.

The general attitude in Montana is that the Materials Bureau doesn’t care what the
contractor does; they don’t prescribe methods. But they do hold contractors
accountable.

b. Independent Assurance



In Louisiana, this includes assuring equipment and personnel are producing
correctly (compaction, for example). Also, they have a responsibility for
comparing test results from different areas of the state. They use either a split
sample to compare two results or several samples at several sites statewide. The
latter provides better guidance, although the project-based split sample approach is
allowed under federal standards.

On a typical South Dakota project, Area office staffs perform acceptance testing
and Region Materials staff performs independent assurance testing. Region
Materials performs Independent Assurance tests on hot mix asphalt QC/QA
projects, as well as other projects. If dispute resolution is necessary, the final say
will come from the Central Materials Lab.

Rhode Island DOT performs independent assurance twice a year using dedicated
staff. It is a cooperative effort. They test every tester and every test using split
samples. They have gotten away from visual observation.

This function is carried out by a combination of third party and in-house
procedures in Connecticut.

This function is defined in Montana’s Materials Manual (Appendix D.) Check
samples are taken and tested on many products by construction field staff and
district laboratories. District laboratories check field laboratory equipment and
procedures. Central Materials personnel check both district and construction field
laboratories. Split samples are tested at defined intervals to check procedures and
equipment.

c. Verification

The Louisiana Materials Sampling Manual (see website link in Appendix D)
provides guidance for the district laboratory’s collection of further samples. Some
items require the agency to perform acceptance tests; an example is hot mix
asphalt, wherein the results determine payment.

In South Dakota, this is the Quality Assurance function. Contractors furnish mix
designs for structural concrete and Portland cement concrete pavement as well as
asphalt concrete. These mix designs are verified by this Program’s Central
Materials Lab.

Rhode Island does not use quality control tests for acceptance. They do their own
testing, which works very well.

Verification in Connecticut is performed by state forces, as described in their
Materials Testing Manual (Appendix D).



As a check on Montana’s procedures and equipment, they utilize AMRL
(AASHTO Materials Reference Library) and CCRL (AASHTO’s Cement and
Concrete Reference Library). Typically, AMRL sends samples, and Montana
DOT performs tests and sends results to AMRL. They are accredited through this
procedure.

Disagreements

4. By whom, and at what level, are disagreements between the Materials
Section and other parts of the organization adjudicated?

For disagreements about contracts in progress in Louisiana, the project engineer is
the Chief Engineer’s representative; all differences of opinion must go through the
P E. If necessary, the issue is then elevated to the Chief Construction Engineer and
then to the Chief Engineer.

For agreements within Louisiana’s DOTD, there is no designated process but,
rather, individual ways to approach this. The interviewee suggested trying to
resolve the matter at the lowest level where it can be resolved. The idea is to keep
discussions at the lowest possible level and then elevate if needed.

In South Dakota, such disagreements are usually adjudicated between subject
matter experts and field staff. The attitude is, first, to try to follow the wording in
the specifications. If that does not achieve success, the Materials chief discusses
the matter with the Regional Engineer or the Director of Operations.

Personnel in Rhode Island are physically close to each other, which helps in
minimizing and resolving disagreements. Most disagreements are interpersonal in
nature, involving different, sometimes conflicting personalities. But, in general,
the Associate Chief Engineer for Materials and Quality Assurance observes a
minimal number of problems of the type considered by this question. It is
important to recognize different viewpoints. The department’s organizational
structure is helpful in resolving disagreements of the type considered here, as both
the Associate Chief Engineer for Materials and Quality Assurance and the head of
Construction report to the Chief Engineer, so it is natural for them to sit down and
talk. The Rhode Island DOT also has a Monitoring and Evaluation section that
helps with disagreements.

Somewhat similar to Rhode Island, Connecticut’s DOT organization is helpful in
this kind of disagreement resolution.  Construction Operations and Materials
Testing is one of five divisions in the Office of Construction, which also includes
the four district construction functions. Thus, the head of Operations and Materials
Testing is on a par with the four district construction heads. When disagreements

8




arise, they are resolved, if possible, at this level. If necessary, issues are elevated
above this level to the Bureau Chief for Engineering and Construction.

In Montana, the resolution of such issues depends greatly on personal
relationships. An attempt is always made to try to resolve the issue at the section
or bureau level. If that fails, it is elevated to the Construction Engineer.
Sometimes the best resolution is to agree to disagree and proceed. A disagreement
between divisions, such as Preconstruction v. Construction, is elevated to the Chief
Engineer.

Organizational Chart

5. Please provide a copy of the organization chart of the part of your agency
that includes Materials. Please describe its salient features and indicate
those informal relationships that are likely not represented by the chart.

Each interviewee provided helpful charts and helpful comments about them. In
addition, we took the opportunity to discuss the extent to which the organization is
centralized. There are, thus, three parts to each department’s response to this
question — 1) centralization/decentralization, 2) the charts themselves and their
salient features relative to the Materials function, and 3) significant relationships
not indicated on the charts. Please refer to the several charts in Appendix C. This
discussion follows the alphabetical order of the charts in Appendix C.

The organization chart for Connecticut shows one main headquarters for
Construction and four districts. Materials Testing is organized in the same way,
with a central laboratory and four satellite laboratories. Thus, this organization
tends toward being decentralized.

In Connecticut, the heads of each Construction district, plus the head of
Construction Operations and Testing, all deport to the Construction chief, who is
directly responsible to the Bureau Chef for Engineering and Construction. This
Bureau Chief then reports to the Deputy Commissioner of Transportation. Within
the Division of Materials Testing, there are three sections: 1) Project Support and
Portland Cement Concrete, 2) Independent Assurance and Field Inspection, and 3)
Hot Mix Asphalt, Chemical Testing, and Final Material Certification. For more
details, please refer to the (somewhat fuzzy) second chart in Appendix C.

Not shown on these charts, Materials Testing in Connecticut has strong
relationships with industry; they have found that these relationships are mutually
beneficial.



In answer to the question about centralization v. decentralization, the Louisiana
Materials Engineer Administrator answered, “Yes and yes!” They lean toward
being centralized with varied levels of autonomy. Basic Design, Specifications,
Materials, and Research are all centralized. Districts are autonomous to some
degree; they report to Head of Operations at the state office. Purchasing is located
within each district. There are district laboratories (as well as a central laboratory
as required by 23 CFR 637). Area engineers have some authority; they report to
the district administration but administer projects from the central office and
districts. Maintenance is decentralized. Change orders over a certain limit must be
approved by the Chief Engineer.

We were able to obtain an organization chart for Louisiana Materials and Testing
by not for their overall Department of Transportation and Development (DOTD)
organization. Details of the DOTD structure are described on their website (see
Appendix D. for website references). The overall DOTD organization consists of
five divisions: 1) Administration, 2) Engineering, 3) Multimodal, 4) Management
and Finance, and 5) Operations. Materials and Testing is part of the Engineering
Division. Whereas Materials and Testing used to report to Construction (within
Engineering), they now report to the research group.

Appendix C includes the organization chart for Louisiana Materials and Testing.
The following comments apply: The central laboratory is responsible for items that
are supplied for construction. It accredits district laboratories, although they are
moving toward private accreditation of district laboratories. Environmental
compliance (storm water, wastewater, noise, vibration, underground storage tanks)
iIs a central laboratory function. District laboratories are responsible for
accreditation, certification and calibration.

Two informal relationships not shown on the Louisiana organization chart were
noted: the relationship between Materials & Testing and the Chief Construction
Engineer, and the functional supervision of district laboratories.

The Montana DOT is definitely a centralized organization. The department has
between 800 and 1000 employees in its central office out of approximately 2000
total employees. About 40 Materials staff reside in districts and about 75 in the
central office. There is some decentralization; most districts are responsible for
maintenance and inspection.

We obtained seven very helpful organization charts for the Montana DOT, as
shown in Appendix C. The first shows the location of the Materials Bureau within
Construction. The second shows the reporting relationship of the Materials Bureau
Chief to the Construction Engineer and thence to the Chief Engineer for the
Highway and Engineering Division. The third identifies the three primary
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functions of the Materials Bureau: Pavement Analysis, Physical Testing, and
Geotechnical. The remaining four show details of these three functions (one chart
each for Pavement Analysis and Geotechnical, and two charts for the two
components of Physical Testing — Testing and Inspection).

With regard to information not shown on the Montana charts, two items are
significant.  First, although technically within Construction, about half of the
Materials Bureau activities occur in Preconstruction and Planning. Second, district
laboratories do not fall officially under the Materials Bureau; laboratory
supervisors are located within districts. However, the Materials Bureau directs
how they operate.

The Rhode Island Department of Transportation is clearly centralized. Primarily
due to the state’s compact geography, there is one DOT center, and there are no
districts.

Of the two Rhode Island charts in Appendix C, the first shows the overall DOT
organization and indicates that Materials and Quality Assurance reports to the
Chief Engineer of Infrastructure Development, on an equal basis with Design
Engineering and Construction Management. Infrastructure Development, in turn,
reports to the department’s Deputy Director. Note that this chart is somewhat out
of date, name-wise, since political changes have taken place since it was last
published in 2010. The second chart shows the division’s five functions: Materials
Field Operations, Pavement Preservation, Product Evaluation, Research, and
Materials Laboratory, with further details about each function’s responsibilities
and personnel.

One type of organizational relationship not shown on the Rhode Island charts is
those between Research and outside groups such as AASHTO panels, university
consortia, and various regional groups.

The South Dakota DOT is very centralized. The majority of decisions are made in
the central office. Most all designs are performed in the central office, including
right of way, road design, bridge design, and project finalization. All subject matter
experts reside in the central office. This arrangement helps to provide consistency
and to avoid districts operating as individual “kingdoms.”

In South Dakota, as shown on the first of three charts in Appendix C, the Planning
and Engineering Division reports directly to the Secretary of Transportation.
Materials and Surfacing reports to the Division Director, on the same level as
Research, Road Design, Project Development and four other functions. The third
South Dakota chart identifies Materials and Surfacing’s four primary
responsibilities: Certification and Accreditation, Surfacing Plans, Geotechnical and
Central Laboratory, with details on roles and personnel within each.

11



South Dakota’s Materials and Surfacing program is involved in virtually all aspects
of a project from programming to final acceptance, and, thus, has close working
relationships with Road Design, Bridge Design, Project Development, Research
and all of the Division of Operations offices. The program works continuously
with the Operations Division, especially with the Area Offices and the Region
Materials Offices. Regional Materials personnel are Operations Division
employees; however, they serve more of an Independent Assurance role, and work
very closely with the Materials and Surfacing program.

Change Management

6. How do you go about managing change (such as revisions to concrete
specifications or revisions to the approved products list criteria)? Who
establishes change? By whom, and with what processes, are changes
implemented?

As expected, this question elicited a variety of responses but little in the way of
concrete ideas. All agreed that change is hard and is usually resisted by many in
the organization. Change takes a lot of time and must be encouraged.
Encouragement and buy-in from the top is especially helpful. Individuals institute
change.

The Louisiana representative suggested it is best to frame changes into the contract
of a pilot project. Also, changes often occur through changes in specifications.

In South Dakota, Materials-related changes are identified and analyzed by subject
matter experts. If justified, they are added to plans as required. Similarly,
approved products changes are evaluated and managed by subject matter experts.

Rhode Island feels that change management works well and seamlessly, as
exemplified in the discussion of their specification change procedure. The Senior
Specification Committee is helpful in implementing change. It is important to
involve industry in change, as a minimum by warning them that changes are
coming. If industry is on board, “90% of the effort is complete.”

The Connecticut interviewee referred to their procedure for specification
development and then suggested that some changes are born from new knowledge
and some from a problem or challenge.

The Montana Materials Engineer reiterated that many people simply hate change.
He said it is essential to communicate and to involve lots of people in an attempt to
get buy-in.
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Materials Research

7. With regard to materials research, by what methods do you establish a
direction for the program? From where does this input come?

This question generated a variety of responses. Of special interest is the
identification of the typical steps in selecting and carrying out individual research
projects. We had less success in learning about the management of the overall
direction of research programs, although some helpful information is reported.

The Louisiana model for research was described as “excellent.” Research is
managed by the Louisiana Transportation Research Center (LTRC) and is overseen
by a Research Advisory Committee (RAC). The LTRC research manual describes
the RAC as follows:

Members of the RAC shall be appointed by the Director and be comprised

of DOTD staff and field personnel, RPIC [Research Problem Identification

Committee] chair, LTRC staff and an FHWA representative, with expertise

appropriate to the technical areas included in the problem statements. The

RAC shall be chaired by the LTRC Associate Director, Research. Each

problem statement will be presented to the RAC by the RPIC chair or LTRC

facilitator of the sponsoring RPIC. The problem statements will be
evaluated based on research need or importance and implementation
potential. A resulting priority list will be recommended.

This committee gives overall direction to the research program and identifies

overall needs that might lead to specific proposals.

The process for initiating individual research projects is roughly as follows:

1. Solicitation of research ideas

2. Submittal of ideas (from “creative, interested” employees, companies who
make products, universities, etc.)

3. Ranking of ideas by the Research Advisory Committee (RAC) and
preparation of research statements (by RAC) for ideas deemed worthy,
including answers to: Does it solve a problem? Is it implementable?

4. Invitations for proposals

5. Receipt and ranking of proposals by RAC,

6. Approval of worthy proposals (to limit of funding available).

In South Dakota, the research program is not part of Materials and Surfacing; it is
included under Planning and Engineering. The process, through the proposal
invitation stage, is as follows:

1. ldeas come from all over (internal, private industry, academia, etc).
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2. ldeas are evaluated by an internal research review panel; they decide
whether the idea is worthy enough to establish a technical panel to
investigate the idea further.

3. The panel then decides whether to develop a research statement.

4. If aresearch statement is developed, the panel usually invites proposals
(unless it is a continuation of an existing project whose research team is still
active or there is a single source).

Rhode Island utilizes a Research Advisory Committee (RAC) drawn from every
part of its DOT, plus FHWA and the University of Rhode Island (URI), to
establish an overall direction for its research program and to be part of the project
selection process. The steps are as follows:

1. A forum is held by RIDOT, to which are invited contractors, URI and
others. There are presentations of ideas by RIDOT, then workshops to study
ideas and get buy-in. A report is produced with a spreadsheet to organize all
the ideas.

2. Researchers prepare relatively brief problem statements — need, scope,
overall budget.

3. Presentations are made of these statements to the RAC based on the problem

statements.

The RAC selects apparently worthy projects.

Those that survive are turned into full-fledged proposals.

Subject matter panels review proposals and approve those judged worthy.

Final approval is given by the Chief Engineer and FHWA.

No ok

In Connecticut, Materials and Research used to be combined. Now Research is
part of Planning. Here is an example of the steps utilized for pavement research —

1. Materials Testing (Office of Construction) and Pavement Management
(Office of Engineering) staff meet with CAP Lab (Connecticut Advanced
Pavement Laboratory at the University of Connecticut). These meetings
happen fairly regularly to discuss progress of ongoing projects and new
topics.

2. Some research ideas also come from industry and from CDOT Design and
Construction.

3. If anew topic idea is deemed appropriate, Research (part of Planning) gets
involved, because they have the budget.

4. CAP Lab prepares a proposal and submits it to the Department. The
Department has an annual budget for this type of work at the University.

5. Research/Planning, if budget allows and they approve, includes the project
in their program and budget.

14



6. Most research is then carried out by CAP Lab.

7. While most materials research is formally performed by CAP Lab, some
smaller issues are investigated in-house. These tend to be issues related to
testing materials for acceptance on active construction projects that the CAP
Lab is not set up to perform.

8. CAP Lab prepares a final report of findings.

Research in Montana was formerly under Materials; now it is directly under the
Chief Engineer. The steps, in brief, are as follows:

1. A research suggestion is defined on a one page form. These suggestions can
come from inside or outside MDT; if from outside, the suggestion must have
an MDT sponsor.

2. Suggestions are considered by the Research Review Committee (Consisting
of division administrators from throughout MDT)

3. If the suggestion is tentatively approved, another committee further defines
objectives, scope and budget.

4. The Research Review Committee then renders the final decision.

5. Most research is conducted by external organizations -- universities, etc.

Research Implementation

8. By what process does your agency interpret and implement materials
research results? Note that this question is related in part to question 6 about
change management.

The Louisiana Materials Engineer Administrator answered that “largely they are
implemented when the stars are in alignment; that is, when designers recognize
that the spec developed through research implementation projects is viable.”
Examples in his state include the use of polymer modified asphalt, the use of
cement treated soils, high strength concrete, and the use of an inertial profiler to
measure smoothness. He also noted that those preparing the research statements
and ranking the proposals are asked to answer two key questions: Does it solve a
problem? Is it implementable?

In South Dakota, recommendations are reviewed by the project’s technical panel
(which remains active throughout the project) and then passed to the research
review board for final decision to implement.

The feeling in Rhode Island is that research must meet a need in order to be carried
out. Often the researcher develops a proposed specification as a result of a
research project.
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The Connecticut Principal Engineer (Materials) emphasized the importance of
having a champion. He then provided a helpful summary of the process that
developed and implemented pavement wedge joints to replace butt joints for
bituminous concrete paving:

Approximately seven years ago Maintenance, Construction, and
Engineering all agreed that our pavement butt joints were not
performing well. At a managerial level, the directive came down to
look into alternatives and come up with a special provision (a revised
standard primarily based on the existing) for new projects to use on a
trial basis. Our Director of Research and Materials at the time was
the champion. Industry was included in the group for the
development of the special provision to make use of their experience
and knowledge on the topic, and to avoid surprising them with
something they were not prepared for. A special provision was
drafted with several alternative construction methods and inserted
into a paving project. CAP Lab provided field inspection and testing
of the joints and recommended the notched wedge joint. After some
success with the wedge joint, the existing standard for bituminous
concrete paving was revised with the notched wedge as the preferred
construction method.

One of the challenges with this implementation process is that new
projects have the revised standard while on-going projects have the
old method. Contractually this can be dealt with, but there are times
when both methods are in play which makes it interesting for groups
such as ours who deal with all of the Department’s projects
simultaneously.

In Montana, an implementation plan must be part of the research final report. Such
a plan might suggest a specification change, field testing, or further research.

Other Comments

9. What other things can you tell us about your Materials Section that might
help fulfill the goal of our study?

Here we simply list a wide variety of comments, some closely related to the overall
topic and some not so close.

e Keys to success are the support of upper management, continuous
communication, and mutual respect.
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e Assingle pyramid organization leads to easy communication.

e Design reviews that include Materials can lead to development and
implementation of new technologies.

e Education and training are essential and (in Rhode Island) are supported
by top leadership.

e This is an ever-evolving process; it is never static, due to new
technologies, new materials, and new project delivery methods. A
challenge is that Materials must keep up.

e [t is essential to maintain contacts with other states, through AASHTO
committees and the like.

e The line between materials testing and research is blurred at times. Both
need attention and are equally important.

e When dealing with details of construction, things can get contentious,
with Construction sometimes thinking that “minor details” are not
important.

Observations and Final Remarks

The purpose of this study was to learn about the organization and management of
the Materials function in five state departments of transportation. We have
uncovered a rather massive amount of information, as summarized in the preceding
pages. Hopefully, some of these findings will be helpful to the Alaska DOTPF
management as it considers the roles and responsibilities of the Materials part of
the organization.

The intent here is not to recommend future directions for AKDOTPF’s Materials
Section. Those directions are expected to emerge from internal discussions using
this paper as a source document. Nonetheless, it seems appropriate to offer some
observations based on the interview findings, as a concluding section of this paper.

1. The request for information on “policies” that drive the section’s activities
resulted in a variety of interpretations of the term “policy.” While all
mentioned 23 CFR 637 as the basis for many highway-related policies, the
list of other policies ranged from material manuals, standard construction
specifications and testing schedules to engineering directives, engineering
design practices and such internal policies as those governing delegation of
authority. Thus, although CFRs establish and influence the functions of all
Materials sections, the implementation task varies among the states.
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. While there are differences among state DOTSs in the details of specification
development, the basic steps are similar among those states studied.
Material sections in Louisiana, Rhode Island and Connecticut are actively
involved in many steps of the specification development process.

. The states interviewed have differing approaches to quality assurance,
especially contractor quality control. Also, they seem to interpret the terms
independent assurance, verification and acceptance in various ways.

. With regard to adjudication of disagreements, two agreed-upon principles
emerged. First, attempt to resolve these situations at the lowest possible
level initially, and second, have a clear policy/procedure for elevating
unresolved disagreements upward through the organization. A DOT’s
organization structure influences the ease with which disagreements can be
resolved. Rhode Island’s single pyramid organization, plus the close
proximity of its staff, tends to enhance communication success, including
adjudication of controversy.

. The extent to which a DOT is centralized is influenced to some extent by its
geography. Rhode Island is heavily centralized, while a somewhat larger
state, Connecticut, is quite decentralized. However, Montana considers
itself to be mostly centralized. Varying conditions in different regions of a
state also tend to lead toward decentralization. The decentralized nature of
Alaska’s DOTPF is clearly influenced by its geographic dispersion and the
different emphases (urban/rural; different ground conditions) in its regions.

. Informal relationships, not depicted on organization charts, are often
influential in implementing programs, adjudicating disagreements, and the
like. Nonetheless, the location of the Materials function within the formal
organization has an impact on how effectively it conducts its business. In
those organizations where Materials is on an equal level with such functions
as Design and Construction, the Materials manager seems to have an easier
time being recognized, being heard, and otherwise communicating with and
influencing those counterparts.

. The decentralized Alaska DOTPF organization seems to place its Materials
function in a challenging situation. Whereas Planning, Design,
Construction, Maintenance & Operations, Right of Way, and Utilities are
primarily regional responsibilities, Materials is not named under any of the
three regions’ functions. Since the Statewide Materials function is part of
Design and Engineering Services, neither is it called out on the summary
statewide DOTPF organization chart.
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8. The final step in the change management process — obtaining buy-in by
affected parties — seems to be informal in all cases. For example, the
process of writing new or revised specifications is generally well laid out,
agreed upon and followed. But acceptance of the results lacks any codified
process and is less assured. Suggestions for success include involvement of
industry, clear and frequent communication, and participation by large
numbers of staff in the development process.

9. The relationship between Materials and Research in state DOTSs is
changing, seemingly due to the realization that Materials research is only a
part of the overall research program.

10.With regard to research management, the identification of research needs
and the selection of projects generally follow similar steps among the five
states. However, the implementation phase seems to vary significantly.
Louisiana and Connecticut work hard to incorporate research results into
projects on a trial basis, while other states rely on implementation plans in
research reports.
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Appendix A. Persons Interviewed

Name Date Affiliation Title E-mail / Telephone
Chris July 24, Louisiana Department | Materials Chris.Abadie@la.gov
Abadie, P.E. | 2015 of Transportation and Engineer (225) 248-4131

Development, Administrator
Materials and Testing
Joe Feller, July 21, South Dakota Chief joe.feller@state.sd.us
P.E. 2015 Department of Materials and | (605) 773-3401
Transportation, Surfacing
Materials and Engineer
Surfacing
Colin September | Rhode Island Associate colin.franco@dot.ri.gov
Franco, P.E. | 15, 2015 Department of Chief (401) 222-3030
Transportation, Engineer,
Materials and Quality Materials and
Assurance Quality
Assurance
Robert G. August 26, | Connecticut Principal robert.lauzon@ct.gov
Lauzon, 2015 Department of Engineer (860) 258-0312
PhD, P.E. Transportation, (Materials)
Division of Materials
Testing
Matthew September | Montana Department Materials mstrizich@mt.gov
Strizich, P.E. | 9, 2015 of Transportation, Engineer, (406) 444-6297
Materials Bureau Materials

Bureau Chief
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Appendix B. Information Distributed to Interviewees Prior to Interviews

Improving Performance, Knowledge, and Methods to Provide Quality Service
and Products

Survey of State DOT Materials Sections

Introduction

The Alaska Department of Transportation and Public Facilities is embarking on a
study whose goal is to improve the performance of its Materials Section and the
products of that section’s efforts. Of importance is the relationship of the
Materials Section to other parts of the organization.

To achieve this goal, one of our tasks is to understand the policies, processes,
organizational structures and practices of similar departments in several other
states. We want to accomplish this task by interviewing officials within state
transportation agencies, based on the following questions:

Interview Questions

1. What are the policies that direct your Materials Section’s activities, its
relationships with other parts of the organization, and its decision-making
process?

Please describe your process for specification development.

3. What role and process are used in carrying out the Quality Assurance
function?

a. Contractor Quality Control
b. Independent Assurance
c. Verification

4. By whom, and at what level, are disagreements between the Materials
Section and other parts of the organization adjudicated?

5. Please provide a copy of the organization chart of the part of your agency
that includes Materials. Please describe its salient features and indicate
those informal relationships that are likely not represented by the chart.

6. How do you go about managing change (such as revisions to concrete
specifications or revisions to the approved products list criteria)? Who
establishes change? By whom, and with what processes, are changes
implemented?

no
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7. With regard to materials research, by what methods do you establish a
direction for the program? From where does this input come?

8. By what process does your agency interpret and implement materials
research results? Note that this question is related in part to question 6 about
change management.

9. What other things can you tell us about your Materials Section that might
help fulfill the goal of our study?

flb 14jul2015
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Appendix C. Organization Charts

Connecticut (2 pages)
Louisiana (1 page)
Montana (7 pages)
Rhode Island (2 pages)
South Dakota (3 pages)
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Office of the Director

Dana A. Nolfe
RHODE ISLAND DOT
DEPARTMENT OF Inter-Governmental
m", ,,Tm, £s nard Frezza, Jr.

Michael Lewis l Sy S NI Neno
“““““““““ Director '_ﬁ%ﬁ—
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Appendix D. Selected Website References

Connecticut

http://www.ct.gov/dot/site/default.asp (DOT)

http://www.ct.gov/dot/cwp/view.asp?a=1410&q=413148 (Office of Construction)

http://www.ct.gov/dot/cwp/view.asp?a=1410&0Q=538842&PM=1 (Material
Testing)

http://www.ct.gov/dot/lib/dot/documents/dconstruction/construction manual/const
manual_ver2 2 janll.pdf (Construction Manual)

http://www.ct.gov/dot/lib/dot/documents/dpublications/dmt-manual 2015 v7d.pdf
(Materials Testing Manual)

http://www.ct.gov/dot/lib/dot/documents/dpublications/816/012004/2004 816_ori
ginal.pdf (Standard Specifications; includes Standard Specification Committee)

http://www.cti.uconn.edu/caplab/contact-us (CAP Lab)

Louisiana

http://wwwsp.dotd.la.gov/Pages/default.aspx (DOTD)

http://wwwsp.dotd.la.gov/Inside _LaDOTD/Pages/default.aspx (Inside DOTD)

http://wwwsp.dotd.la.gov/Inside LaDOTD/Divisions/Engineering/Pages/default.as
px (Engineering Division)

http://wwwsp.dotd.la.gov/Inside LaDOTD/Divisions/Engineering/Materials Lab/
Pages/default.aspx (Materials Lab)

http://wwwsp.dotd.la.gov/Inside _LaDOTD/Divisions/Engineering/Materials_Lab/
Pages/Menu_QAM.aspx (Quality Assurance Manuals)

http://wwwsp.dotd.la.gov/Inside LaDOTD/Divisions/Engineering/Materials Lab/
Pages/Menu_MSM.aspx (Materials Sampling Manual)
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http://www.ct.gov/dot/site/default.asp
http://www.ct.gov/dot/cwp/view.asp?a=1410&q=413148
http://www.ct.gov/dot/cwp/view.asp?a=1410&Q=538842&PM=1
http://www.ct.gov/dot/lib/dot/documents/dconstruction/construction_manual/constmanual_ver2_2_jan11.pdf
http://www.ct.gov/dot/lib/dot/documents/dconstruction/construction_manual/constmanual_ver2_2_jan11.pdf
http://www.ct.gov/dot/lib/dot/documents/dpublications/dmt-manual_2015_v7d.pdf
http://www.ct.gov/dot/lib/dot/documents/dpublications/816/012004/2004_816_original.pdf
http://www.ct.gov/dot/lib/dot/documents/dpublications/816/012004/2004_816_original.pdf
http://www.cti.uconn.edu/caplab/contact-us
http://wwwsp.dotd.la.gov/Pages/default.aspx
http://wwwsp.dotd.la.gov/Inside_LaDOTD/Pages/default.aspx
http://wwwsp.dotd.la.gov/Inside_LaDOTD/Divisions/Engineering/Pages/default.aspx
http://wwwsp.dotd.la.gov/Inside_LaDOTD/Divisions/Engineering/Pages/default.aspx
http://wwwsp.dotd.la.gov/Inside_LaDOTD/Divisions/Engineering/Materials_Lab/Pages/default.aspx
http://wwwsp.dotd.la.gov/Inside_LaDOTD/Divisions/Engineering/Materials_Lab/Pages/default.aspx
http://wwwsp.dotd.la.gov/Inside_LaDOTD/Divisions/Engineering/Materials_Lab/Pages/Menu_QAM.aspx
http://wwwsp.dotd.la.gov/Inside_LaDOTD/Divisions/Engineering/Materials_Lab/Pages/Menu_QAM.aspx
http://wwwsp.dotd.la.gov/Inside_LaDOTD/Divisions/Engineering/Materials_Lab/Pages/Menu_MSM.aspx
http://wwwsp.dotd.la.gov/Inside_LaDOTD/Divisions/Engineering/Materials_Lab/Pages/Menu_MSM.aspx

http://www.ltrc.Isu.edu/pdf/research_man03.pdf (Research Manual)

Montana

http://www.mdt.mt.gov/ (DOT)

http://www.mdt.mt.gov/business/contracting/ (Manuals)

http://www.mdt.mt.gov/other/materials/external/materials manual/mdt materials
manual.pdf (Materials Manual)

http://www.mdt.mt.gov/research/ (Research program)

Rhode Island

http://www.dot.ri.gov/ (DOT)

http://www.dot.ri.gov/documents/doingbusiness/Bluebook.pdf (Standard
Specifications)

http://dot.ri.gov/about/who/materials.php (Materials and Quality Assurance)

http://dot.ri.gov/documents/doingbusiness/materials/MST%202010%20Preamble%
2009-14-12.pdf (Master Schedule of Testing)

South Dakota

http://www.sddot.com/ (DOT)

http://www.sddot.com/resources/Manuals/matlsmanual/MSTRPREF.pdf
(Materials Manual)

http://sddot.com/resources/Manuals/matlsmanual/Mstp-Org&Fun.pdf (Materials
and Surfacing Organization and Functions)

http://www.sddot.com/resources/manuals/ (Manuals, including Construction
Manual sections)
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http://www.ltrc.lsu.edu/pdf/research_man03.pdf
http://www.mdt.mt.gov/
http://www.mdt.mt.gov/business/contracting/
http://www.mdt.mt.gov/other/materials/external/materials_manual/mdt_materials_manual.pdf
http://www.mdt.mt.gov/other/materials/external/materials_manual/mdt_materials_manual.pdf
http://www.mdt.mt.gov/research/
http://www.dot.ri.gov/
http://www.dot.ri.gov/documents/doingbusiness/Bluebook.pdf
http://dot.ri.gov/about/who/materials.php
http://dot.ri.gov/documents/doingbusiness/materials/MST%202010%20Preamble%2009-14-12.pdf
http://dot.ri.gov/documents/doingbusiness/materials/MST%202010%20Preamble%2009-14-12.pdf
http://www.sddot.com/
http://www.sddot.com/resources/Manuals/matlsmanual/MSTRPREF.pdf
http://sddot.com/resources/Manuals/matlsmanual/Mstp-Org&Fun.pdf
http://www.sddot.com/resources/manuals/

http://www.sddot.com/business/contractors/Specs/default.aspx (Standard
Specifications)
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http://www.sddot.com/business/contractors/Specs/default.aspx

Appendix E. Selected Materials Section Mission/Function Statements

Connecticut Division of Material Testing

It is the function of the Division of Materials Testing to predetermine if materials
used by Contractors and the Connecticut Department of Transportation in the
construction and maintenance of transportation facilities comply with the
specification requirements and plans, and to perform investigational work on new
materials and procedures constantly being proposed for use in the construction and
maintenance of our transportation system.

Louisiana Materials and Testing Section

The mission of the Materials and Testing Section is to develop, administer, and
regulate the Department's Materials Quality Assurance Program, environmental
evaluation programs, and the geotechnical exploration and testing programs in
cooperation with our public and private partners.

The Materials Quality Assurance Program includes materials evaluation and
design, materials specification development, and conformance programs.

Rhode Island Materials and Quality Assurance Division

Our Materials division assures that quality materials are designed properly and that
all materials provided meet specifications for all of our projects and operations.

Our staff in Materials takes the lead on specification review and writing of new
specifications, distribution and recording of results, acceptance sampling and
testing, process control sampling and testing, independent assurance sampling and
testing, and the review of certificates of compliance.

Alaska

Statewide Materials supports the Department's mission by providing specialized
technical expertise in materials and engineering services to all design, construction,
and maintenance operations. Together the Statewide Materials Section is
enhancing construction quality and improving transportation and public facilities
throughout the State of Alaska.
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Appendix H

Webinar Survey Results



Pavement Webinar Survey

1)

2)

3)

4)

6)

Which webinar’s did you attend? Select all that applied

4/29/15 Research & Pavement Design Webinar - Construction and Maintenance in Cold Regions includes (roadway
embankments and foundations)

5/13/15 Research and Pavement Design Webinar - Construction and Maintenance in High Traffic Volume Urban
Environments

[]| 5/27/15 Research and Pavement Design Webinar - Construction and Maintenance Considerations in Rural Alaska
(] 6/10/15 Pavement Best Practices in Alaska Webinar - Innovation, New and Emerging Technologies

List the top 3 takeaways you got from the webinar(s) you attended.

1. Wicking geosynthetic fabric doesn’'t work in clay soils. 2. Environmentally related pavem:

Was the subject matter useful? Please add any additional information.
Yes, | enjoyed the causal environment. It was similar to a Q & A session.

Was the subject matter presented at

[] | About the right level of information
Too detailed

Not detailed enough

Was the subject matter useful?

Yes

Was the length of the webinar

Too long
Too short
About right

[

Did the presenter provide appropriate answers to your questions? Describe what was or was not answered.

Yes, he was able to explain why the wicking fabric wouldn’t work in clay soils. When | wol

Were the webinars presented during an attractive time slot. If not, please suggest a better time

Yes.
Should similar webinars be presented

Weekly

1| Monthly
Semi-monthly
Quarterly

10) These webinars were recorded. Would you recommend your peers watch them at a time of their choosing?

Yes

11) Describe other technical webinars you would like to see?

Any transportation related webinars (exp. Geometric design, geotechnical design (retainir
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10.
I.
12.
13.

Appendix |

Materials Engineers Comments on Webinar Series VI

Comments from November 4 2015 webinar on Materials section interview project

A good environment exists between Statewide Materials and the regions; good synergy.
Meetings are very positive.

There is more consensus among the regions and statewide than implied on one of the AK
DOTPEF slides.

Billy will modify the slide.

There are differences among the regions, but there is much collaboration.

Southcoast Region Materials supports other functions at roughly 1/3 each — construction, design
and O & M.

Materials is pretty diversified, which makes our job interesting.

The organization might be described as centralized in each region; that is, each regional
organization is centralized.

Northern Region — similar to Southcoast — heavily involved in construction and M & O. Since
Materials is in Preconstruction, there is more emphasis on project/design engineering.
They also collaborate with many non-DOTPF entities.

There is lots of sharing.

Carolyn comments -- We are certainly not Rhode Island!

Plans for workshop —

Early December; date not yet decided

Four hours

Central region headquarters

Discuss all the webinars in the “Quality Improvement for Materials” series
Discussion of whom to invite

Billy is preparing discussion points

S0 a0 o

Notes by Bennett
4nov2015

H-2
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	Text5: 1. Wicking geosynthetic fabric doesn’t work in clay soils. 2. Environmentally related pavement distresses unique to Alaska. 3. Gravel road design, construction, maintenance, and distress information.   
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