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Department of Transportation & Public Facilities
3132 Channel Dr.

Juneau, AK 99801-7898

PCSI TI ON STATEMENT: Di scussed pavenent rutting.

ACTI ON NARRATI VE

CHAIR CHARLIE HUGE NS called the Senate Transportation Standing
Commttee neeting to order at 1:37:41 PM Present at the call to
order were Senator John Cowdery and Senator Charlie Huggins,
Chair.

PAVEMENT RUTTI NG | N ANCHORAGE, ALASKA

DR, J. LEROY HULSEY, Ph.D., P.E., S E, University of Al aska
Fairbanks, said he is principal on a state-funded research
project to investigate pavenent-rutting problens in Anchorage,
Alaska. He outlined the steps his team is taking toward
devel opment of a testing plan to evaluate possible solutions,
and introduced Cerald Desjarlais to present their research plan
and prelimnary findings.

1:42: 28 PM

GERALD J. DESJARLAIS, President of Denali Mterials 1Inc.
presented slides from a survey on pavenent rutting and stressed
that rutting is contributing to premature pavenent failure; it
is expensive, a safety problem and a public inconvenience. He
said that the scope of work on his research grant request is to:
review previous work by Alaska Departnment of Transportation
(DOT), solicit data from other states, identify causes of
rutting, test to identify rut-resistant paving material, and
anal yze data to develop appropriate pavenent sections using
t hose materials.

He explained that there are four possible causes of rutting:
Plastic flow, which is a function of mxed design and
constructability, or testing on the job to ensure the materia
you are putting down on the grade truly reflects what was
designed in the |lab; studded tire wear; base and sub-base
failures which cause the flexible pavenment to deflect; stripping
and ravel i ng.

1:44:28 PM

MR. DESJARLAIS showed a slide of Tudor Road just before
resurfacing last year, which shows no evidence of sub-grade
failure, just a fairly typical exanple of plastic flow in which
asphalt is flushed to the surface. He noted that the conditions
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on Tudor Road were typical of what they found on the other six
hi ghways tested. The sanpling |ocations used were Gd enn H ghway
at the Ml doon exit, D anond Boul evard, O d Seward, Tudor Road
at Tudor and Burgaw, Ganbol and East Thirteenth, Benson and Ad
Seward, Burgaw and East Sixth, and the new pavenent on Tudor
Road. They took core sanples in the travel |anes and between
them for conparison

SENATOR COWDERY asked if heavier vehicles have a greater effect
on plastic flow

MR. DESJARLAI S answered yes, that wheel loading is a big factor.

1:46: 28 PM

CHAIR HUGE NS comented that one of the discussions the
| egi sl ature has had about the transportation of pipe for the gas
pipeline, is that noving it by truck would overload and destroy
the road structure.

MR. DESJARLAI S responded that weight is a factor, but the sub-
grade is not failing at the test sites, so the state is building
good roads; it just has m x probl ens.

CHAI R HUGA NS asked how nuch the rutting factor would be reduced
if they got the mx right.

1:47:51 PM
CHAIR HUGGE NS recogni zed Representative Carl Gatto and invited
himto join the discussion.

MR. DESJARLAIS said that he has a |lot of slides and data on that
very question, including some slides illustrating that the vast
majority of flow occurs in the top lift. On G enn H ghway
however, the second lift is deteriorating badly and they aren’'t
sure why. He said that a study by Barter and Johnson (1996,
1997) reported that Al aska spends $5 mllion annually to repair
stud-rel ated pavenent damage, but they have not found anything
t hat establishes studded tires are the cause.

SENATOR COADERY asked if the mxes in use today have changed
much over the past ten years or so.

MR. DESJARLAIS replied that they are studying that now, but he
believes they will find that m xes have changed a |ot.

REPRESENTATI VE CARL GATTO asked how much of the asphalt laid in
the state of Alaska is nade with Al askan oil.
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MR. DESJARLAIS replied that alnost all of it is now nade with
Al askan oil.

REPRESENTATI VE GATTO asked if there is any data conparing roads
that were built with asphalt made from foreign oil and those
that were built wusing Alaskan oil. He also asked about the
hardness of the rock that is used in the sub-grade.

MR. DESJARLAIS said that he would discuss the hardness of the
rock later, but that Al askan oil contains significant anounts of
paraffin, which m ght nake softer asphalt.

1: 53: 03 PM
SENATOR COWNDERY said he understands that sweet crude mnmakes a
better product than North Slope oil, but he isn't sure whether

it is available. He also said that he has talked to DOT about it
but his suggestions were not well received.

MR. DESJARLAIS confirned that Senator Cowdery is correct about
the superiority of crude oil in the mx. He said they have been
working closely wth Departnment of Transportation on this
project and that both Newt Bingham and M ke San Angelo of DOT
have been very cooperative and hel pful.

He presented a slide of denn H ghway near the Ml doon exit,
which illustrated pitting in the road, and pointed out that the
rocks are not ground down; traffic is picking out the fines
[fine, binding surface materials] around them allowi ng the rock
to cone out. Possibly using harder aggregate and |arger stones
in the surface core could slow this process. Al aska doesn’t have
a lot of large stone however, so river gravel is nore comonly
used, and the harder aggregate mght not help wthout |Iarger
surface stone. Arizona is incorporating rubber into the surface
core and it’s holding up very well, so there are other options
that m ght work. This study focuses on plastic flow because, of
the sites they have sanpled, only the denn Hi ghway exhibits
t hi s pi cki ng phenonenon.

1:57:20 PM

CHAIR HUGA NS comented that there is a mjor variance in
rutting along the denn H ghway from one area to another, and
asked what M. Desjarlais attributes that to.

MR DESJARLAIS answered that he thinks it is due to different

aggregates and different m x designs. He noted that, on the new
pavi ng on Tudor Road, they found tiny variations in asphalt and
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gradations, and one side is holding up better than the other. He
thinks the answer mght be nodified pavenent asphalt, perhaps
with nore polyners, or incorporating rubber as they ve done in
Ari zona, rather than using harder aggregate.

CHAIR HUGE NS asked if Arizona uses any recycled rubber in the
asphal t .

MR. DESJARLAIS replied that all of it is recycled. He added that
Al aska tried using rubber in asphalt about 15 years ago, but it
wasn’'t very successful because the federal governnent was
mandati ng the anount of rubber that had to be incorporated into
the pavenent and there was no control over the type of rubber
being used. In Arizona, they are using a pretty fine nesh that
comes from grinding off the outside of truck tires, which yield
much better rubber than other types of tires.

2:00: 33 PM
SENATOR COANDERY nentioned that California has also used rubber
in asphalt successfully.

REPRESENTATI VE GATTO said he heard that California has had a
probl em with oxidation in rubber from passenger car tires, so he
t hinks they’ ve shifted to butyl rubber.

MR. DESJARLAIS replied that the Manhol e Adjustnent Conpany, |nc.
in Los  Angel es California provides asphal t rubber to
contractors for use in mxes and has gotten the state to wite
specifications requiring that it contain a certain anount of
tennis ball rubber, which mght be a factor in oxidation. The
anti-oxidizing agents in tires are actually Dbeneficial.
Approxi mately 60 percent of primary roads in Arizona have a thin
| ayer of asphalt rubber surfacing, and they have had spectacul ar
results. He remarked that asphal t oxi dizes too, whi ch
contributes to failure, especially in hot <countries. Sea
coating is frequently used to conbat it.

2:03: 00 PM

REPRESENTATI VE GATTO renarked that he heard last year that
Mchelin made a tire called an Ice tire, which is as good as a
studded tire.

SENATOR COWNDERY said he owns Bridgestone tires that are simlar
to the Mchelins and they are highly effective all-season tires.

SENATE TRA COW TTEE - 5- April 20, 2006



REPRESENTATI VE GATTO added that they are not aggressively
treaded so, conpared to studded tires, they have |ess inpact on
road wear.

2:03: 57 PM
MR DESJARLAI S asked what the tires | ook I|ike.

SENATOR CONDERY replied that they look like sawdust tires; they
are softer rubber and are self-cleating.

2:04: 47 PM

MR. DESJARLAIS said that George Wy P.E. in Arizona showed him a
slide presentation of a badly damaged intersection at 1, 5, and
10 years after paving a portion wth a one-inch layer of a
m xture of 8-10 percent liquid asphalt containing 20 percent
rubber. The road has continued to deteriorate, but there is not
one reflective crack in the rubber asphalt surface after 10
years.

CHAIR HUGEA NS wondered if there is a difference in braking
di stance on a rubber asphalt surface.

MR. DESJARLAIS replied that he has seen a video of trucks on wet
pavenent and the rubber asphalt surface does not throw up the
rain; it seens to be flow ng off.

CHAIR HUGA NS asked M. Desjarlais to repeat his overview of
their research grant for Senator Cowdery.

MR. DESJARLAIS said that about two years ago, he and John Lu
visited the civil engineering lab at University of Alaska
Fai rbanks (UAF) and decided to wuse it to research Alaska's
pavenment rutting problem They obtained a grant to UAF for the
study and have tried to take a fresh approach to the problem
focusing on the actual cause of road rutting, rather than
treatment of the synptons.

2:08: 05 PM

MR. HULSEY said that Dr. Rad did a lot of the research on
rubberi zed asphalt in California for Manhole Adjusters. He also
mentioned that he, Dr. Rad, and John Lu obtained a grant from
DOT to conpare traction on Bridgestone tires to studded tires
and were surprised to find that the Bridgestone winter tires
surpassed studded tires in tractability in alnost every test.

2:09:55 PM
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MR. DESJARLAI S asked Senator Cowdery how nuch his Bridgestone
ice tires cost.

SENATOR CONDERY coul d not renenber

MR. DESJARLAIS reiterated that studded tires are definitely a
factor in creating road wear, although not as great a factor as
t hey were previously thought to be.

REPRESENTATI VE GATTO said he assuned that studded tires would be
nore effective than ice tires on wet asphalt once the tires have
| ocked.

MR, HULSEY replied that they tested the stopping distance of
various tires on the wet runway at Fairbanks |International
Airport and did not find that to be true.

2:11:55 PM
SENATOR COWNDERY said that mght be due to w despread use of
antil ock brakes in nodern cars.

MR. DESJARLAI S showed a slide of the cores fromthe Stone Mtrix
Asphalt (SMA) surface on denn H ghway and pointed out that SMA
is fairly porous. The slides show that the second lift has
deteriorated al nost conpletely and the asphalt has flushed off,
| eavi ng uncoated aggregate. He also showed slides conparing the
depth of ruts on the denn H ghway starting at 200 ft. distance
fromthe Mul doon exit, up to the exit itself. Rutting is fairly
consistent at 70 nph, but as traffic slows down nearer the exit,
the rutting becones shallower. He said this is the exact reverse
of what happens in plastic flow.

2:13: 55 PM
CHAIR HUGA NS asked if that is studded tire wear.

MR. DESJARLAIS replied yes, that the high speed is what causes
studded tire wear.

REPRESENTATI VE GATTO suggested a nechanism for the trends
exhibited in the charts.

MR, DESJARLAIS showed slides of rutting caused by plastic flow

on Dinmond Boul evard, starting at a distance from the stoplight
and increasing as traffic slows to a stop.
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SENATOR COWDERY said that when Dinond Boul evard was paved two
years ago, ripples formed in the road within two weeks after
pavi ng was conpl ete.

2:15: 54 PM

MR. DESJARLAIS noted that the Stewart H ghway did the sanme thing
when it was paved 6-8 years ago. He presented a summary of their
prelimnary research results on plastic flow None of the
sanpl ed sites showed evidence of sub-grade deflection or surface
raveling and, of the six sites tested to date, only the denn
H ghway showed any indication that studded tires mght be the
primary contributor to rutting. They are not yet sure what
inmpact the failed mx on the second Iift mght have on rutting
at this site. Testing on the other five sites shows clearly that
rutting is the result of plastic flow Fortunately, this can be
managed utilizing the latest technological developnents in mx
desi gn adapted to Al aska’ s conditions.

2:18: 53 PM

MR DESJARLAIS presented slides and information from an
extensive study conducted in Colorado in 1992, which concl uded,
“when air voids in the wheel path were less than 3 percent,
there was a high probability of rutting from plastic flow” He
explained that a proper mx design is one in which there is a
skel eton of aggregate, from the largest to the snmallest, and
stone-on-stone contact so that it cannot conpress. Each particle
is then coated with liquid asphalt to glue it all together,
which creates what is called “nmaxinmum density.” At maxi mum
density, there should be four percent air voids, or open areas
remai ni ng.

He went on to say that the structure of a road is sub-grade,
granul ar base, and surface |ayer and nost road rutting occurs on

the surface | ayer. If there are excessive air voids, it is an
unstable mx that will deteriorate and ravel. Insufficient air
voi ds cause plastic flow, which is exacerbated by the addition
of too nuch liquid asphalt. He said that these results have

caused engineers to rethink asphalt conposition. He conpared the
Marshall M x Design, which accounts for nost of the asphalt in
Al aska, to the Sinple Performance design, and stressed that the
Marshall M x performance test cannot predict the durability of
pavenent in the lab. The Sinple Performance test can do that,
but the equipnment required is very expensive.

2:22:30 PM
REPRESENTATI VE GATTO asked about the susceptibility of concrete
roads to studded tire damage.
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MR. DESJARLAIS said that it does occur on concrete roads and
they are nore subject to picking than asphalt, but there is no
plastic flow. He speculated that building concrete roads in
Al aska would be prohibitively expensive, particularly with the
poor sub-grades used in the state. Concrete can bridge sone
irregularity, but Al askan roads would have to be prepared just
as they are for asphalt, which is not necessary in the Lower 48.

REPRESENTATI VE GATTO asked if anyone has considered using an
overlay fabric between the top lift and the next lift.

2:25:18 PM

MR. DESJARLAIS said that he has done that in Anchorage, on
Arctic Boul evard. The purpose of an overlay fabric is to prevent
reflective cracking and it has proven highly effective. Polyner
nmodi fi ed asphalt does the sanme thing, and nmany of the roads in
Anchorage are surfaced with it. Liquid asphalt has a Performance
Gade, or PG rating; PG 52/28 neans that grade of asphalt
performs to a certain |evel between 52 and 28 degrees Cel sius.
Because that is the only grade of asphalt available in Al aska,
pol ymer (styrene-butadi ene-styrene [SBS]) is added to make it
nore resilient in extreme tenperatures.

REPRESENTATI VE GATTO asked if a driveway has the sane mx as a
hi ghway.

2:27:45 PM

MR. DESJARLAIS replied that driveway mxes are nuch finer and
unstable in general, and would not be suitable to use on a
hi ghway.

He said that with regard to design vs. constructability and

quality control, it is inportant to realize that |aboratory
simulation can only sanple a very, very small part of the
overall quantity. It wll cost the state and the contractors

noney, but it is inmportant to have better quality controls in
place in the plant and in the field. He also said that the focus
has been on things that are inconsequential; it is inportant to
focus on the conposition of the blends. He enphasized that
process control is nore inportant than conposition testing.

MR. DESJARLAIS next slides provided a conparison of the
percentage of voids in different layers of the old and new
pavenments on Tudor road. They illustrate that the mx on the
top lift before re-paving was down to .02 percent. It probably
had four percent voids originally, but it kept conpacting and
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flowwng, wuntil there were virtually no voids Ileft. The
west bound | anes of the new pavenent contain |ocal aggregate; the
east bound |anes contain hard aggregate with the sanme broadband
mx design as that on the westbound |anes. He said that he
assunes the westbound lanes wll begin to rut within a few
months but that it has nothing to do wth hard or soft
aggregate, but with the m x design.

2:34: 33 PM
REPRESENTATI VE GATTO suggested noving the stripe on highways to
di stri bute wear and reduce rutting.

MR. DESJARLAIS replied that it is a thought. He concluded that
plastic flow is a major cause of rutting due to mx design and
t echni ques, inadequate constructability and inadequate testing.
He again stressed that process control is of +the greatest
i nport ance.

2:37:12 PM

MR. DESJARLAIS suggested requiring 3-4 percent polyner for
roads, and making testing a priority in that process as well as
in the maki ng of hot-m x asphalt.

2:37:49 PM

SENATOR COWNDERY said that he has observed that contractors bid
on a job based on the specifications that are required, not to
do the best possible job, which creates design flaws.

2:39: 14 PM
REPRESENTATI VE GATTO asked what happens on runways.

MR. DESJARLAIS replied that the construction of runways is
radically different from the construction of highways. The
standards for runways are nuch higher

REPRESENTATI VE GATTO asked whet her the autobahns are asphalt or
concr et e.

MR. DESJARLAIS replied that nost of them are asphalt, and
descri bed the construction nethod used on that type of project.

2:41:10 PM

CHAIR HUGA NS asked M. Desjarlais to explain de-icing to
Representative Gatto, particularly as it relates to the bridges
in the Mat Su.
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MR. DESJARLAIS said that he has been consulting with a conpany
that devel oped a system to prevent ice from form ng on bridges
and tunnel entrances and exits. There is a sensor (peltier
device) set into the pavenent that detects noisture on the road
and, when the tenperature drops below 39 degrees Fahrenheit, a
thermal electric heat punp warnms up to two degrees Cel sius over
freezing to nelt any ice or snow off the road, then cools down
to as much as 25 degrees Fahrenheit below the surface
tenperature of the road and records the freeze-point of noisture
on the surface. Once the freeze-point has been established, when
the tenperature gets within two degrees of that point, an anti-
icing chemcal is sprayed on the bridge. This technology will be
used on the Knick River Bridges.

2:45:12 PM
REPRESENTATI VE GATTO said he heard that it would be frightfully
expensi ve.

MR. DESJARLAIS replied that it would only cost a mllion dollars
for the main bridge over the Knick River, both north and south
spans, plus 200 feet on each side approaching the bridge.

SENATOR COADERY remarked that just after adding a new runway at
the Anchorage International Airport, planes sitting on that
runway were actually turning the asphalt when they turned their
wheel s to nove

MR. DESJARLAIS said he renenbers that. The top lift was sliding
and conpletely separating from the second lift. The runway has
now been chip-sealed with polyner nodified asphalt.

CHAIR HUGA NS mentioned that the commttee would |like to have an
asphalt summt when all of the research is conplete.

MR. DESJARLAIS agreed and said that they should hold another
summary neeting for stakeholders involved in the project.

CHAIR HUGA NS asked how nuch |onger the graduate student has
left.

MR. HULSEY said that he has at |east a year. Lab work should
resune in Septenber and they should have nore faculty at the |lab
at that tine.

MR. DESJARLAIS said that the UAF lab could be used to solve
problenms in mx design instead of just throwi ng noney at them
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CHAIR HUGGE NS asked about Billy Connor’s grant and wondered
whet her he will be using the UAF | ab.

MR. HULSEY answered that M. Connor has a b5-year grant of
Uni versity Transportation Cent er f undi ng to bring top
researchers in the field of transportation-related problens to
Al aska, and that he will be using the UAF |ab. He commented t hat
the lab is fortunate to have first-rate equipnent, including
envi ronnent al chanbers to test sanples in cold weather
conditions, but it needs funding to keep the equipnment properly
cal i br at ed.

MR. SAN ANGELO said that DOTI supports the work that is being
done on this.

CHAI R HUGGE NS adj ourned the neeting at neeting 2:55:53 PM
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