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This stretch of Interstate 70 in Guernsey
County, which was rehabilitated with a

multi-course Superpave asphalt overlay in 1999 (ODOT Project 93), is part of Ohio’s
1,500 miles of Interstate. The nearly 43,000-mile U.S. Interstate Highway System (IHS)
is celebrating its 50th anniversary in 2006. See page 6 for an article on how Ohio cele-
brated the Golden Anniversary of the IHS and the importance this highway system plays
in our everyday lives.
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RAP fines can have up to twice as much AC content as 1/2 x
1/4 and more than four times as much as 3/4 x 1/2. So, feed-
ing RAP out of one bin makes it virtually impossible to hold
spec, especially with Superpave. Now with an Astec Fold n’
Go mobile screening plant, you can consistently fractionate
RAP at high tonnages the same as you do your virgin aggre-
gate.

If you run more than one HMA plant, the Fold n’ Go is quickly
and easily moved to handle RAP fractionating at each plant.
This heavy-duty mobile screen plant is totally self-contained
with three on-board stacking conveyors and sets up in just 15
minutes. RAP replaces expensive virgin ingredients pound for
pound and without loss of mix quality. Start realizing serious
material savings with your investment in a Fold n’ Go mobile
screening plant and call Cantwell Machinery Co.
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This time of year brings out more than orange barrels; political cam-
paign ads also seem to be springing up everywhere. Choosing a gover-
nor this season seems to be a fertilizer as the ads are becoming more
prolific than ever. Some of us like politics and some of us don’t, but it’s
an integral part of a democracy and makes our country what it is. To
ignore it and not participate is like an ostrich sticking its head in the
sand and thinking he’s hidden.

One of the Goals and
Objectives put forth as
part of the mission state-
ment of Flexible
Pavements of Ohio is to
“Educate public officials
… on the advantages of
Hot Mix Asphalt pave-
ment.” Another is to
“Provide informed and
vigorous support of all
sound legislative propos-
als affecting the Hot Mix
Asphalt industry.” 

Integral to this goal is
vigorous opposition to
unsound proposals. FPO cannot carry out these goals and objectives
without establishing itself as an authority on transportation issues,
especially pavement-related issues. Many things go into establishing
oneself as an authority: knowledge of the subject, persuasiveness, abili-
ty to articulate, personality, along with the ability to stand out from the
crowd and be recognized. Being politically inactive places one in
obscurity. If we are to operate in the legislative arena we must be polit-
ically active. FPO can only do this through the support of its members.
Several opportunities to provide this support exist, and must have your
participation if we are to be successful.

The first is the FPO Political Action Committee or FPO-PAC. Every per-
son employed by a producer, contractor and industry-related associate
member should support the FPO-PAC. It is your PAC, not someone
else’s organization or charity that you are being asked to support. It
works to further your livelihood.

The second is attendance at Association-sponsored fundraisers. FPO
will be holding fundraisers for the gubernatorial candidates this year.

This is precedent set-
ting for FPO, as to the
best of my knowledge
FPO has never spon-
sored an association
fundraiser before. But
these are different
times and we must
adapt to them if we are
to survive. You cannot
just let your competi-
tion go out and
become politically
involved while you set
back and do nothing.
We may not have
picked this battlefield,

but it’s our fight just the same – and we can not afford to lose.

Today, right now, I encourage you to fill out the form accompanying
this article and send it in with your PAC donation. Don’t set this aside
thinking “I’ll do it later;” do it now or it will never get done.

Next, when you see the flyer for the FPO fundraiser for the gubernato-
rial candidates, mark your calendar and send or bring in your contri-
bution.

The President’s Page

Fred F. Frecker P.E.,

President & 
Executive Director

POLITICS...
Like It or Not,

It Impacts Us

A
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By Jerry Marks, TRIAD, Inc.
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It seems only appropriate that Ohio’s celebration of this year’s 50th
anniversary of the U.S. Interstate System – which provides the every-
day motorist coast-to-coast access – includes the reenactment of the
1919 military convoy that initially laid the foundation for the need of
an efficient transcontinental road system.

It’s unfathomable for motorists today to think what life was like prior
to the June 29, 1956, signing of the Federal Aid Highway Act, which
authorized and funded construction of 41,000 miles of toll-free
expressways. In today’s world of 65-mph, multiple-lane travel, it’s
important to slow down and look back at what life was like prior to
the National System of Interstate and Defense Highways.

Prior to today’s Interstate System, which is designed for safety and
speed, you had an array of roads, trails and general ideas of how to
get from Point A to Point B. This was proven by the 1919 military con-
voy that started July 7 on the south lawn of the White House and
ended nearly two months later on September 1 in San Francisco’s
Lincoln Park. The convoy was a 3,200-mile trip that included nearly
300 military officers and soldiers and more than 80 vehicles – rang-
ing from giant cargo trucks, mid-sized delivery trucks and ambu-
lances to automobiles – that was described as a slow, arduous journey
“over dirt, mud and sand roads,” by Dan McNichol, author of “The
Roads that Built America, The Incredible Story of the U.S. Interstate
System.” “Sometimes, it was impossible to find a sign showing the
way to San Francisco,” he wrote. “As a result, two ‘pilots’ were ordered
to move out ahead and blaze a trail … with painted arrows.”

While the 1919 convoy was during peacetime, there were still equip-
ment and structure casualties which slowed travel to an average of 
6 mph, or 58 miles a day. Trucks crashed through bridges, vehicles
skidded off roads and down mountainsides and equipment became
stuck on rutted roads – as nine vehicles were abandoned along the
convoy’s route.

Although the military’s first “ocean-to-ocean” motorized convoy was
a public relations nightmare for the nation’s infrastructure system, it
provided a lasting impression for one army officer, and an inspiration
that would become reality 37 years later. The young officer was
Dwight D. Eisenhower, who after a military career highlighted by
being the supreme commander of the Allied forces in World War II,
became the 34th U.S. President. It was during his time in Europe that
Eisenhower saw Germany’s Autobahn and how the network of super-
highways assisted Axis troop movement. It was these pole experiences
– the 1919 convoy and the enemy’s highway network – that led to
Eisenhower signing the Federal Highway Act.

“After seeing the Autobahns of modern Germany and knowing the
asset those highways were to the Germans, I decided, as President, to
put an emphasis on this kind of road building,” Eisenhower said.
“… The old convoy had started me thinking about good, two-lane
highways, but Germany had made me see the wisdom of broader rib-
bons across the land.”

#
2.4 billion
50 years

Big Projects, Big Numbers

In recognition of the U.S. Interstate Highway System’s 25th anniversary in 1981, the Federal Highway
Administration compared construction of the IHS to other “Wonders of the World,” such as the Great
Pyramids and the Great Wall of China. Here is a look at what went into the first 25 years of building the IHS:

• Highway contractors expended 2.4-billion man-hours

• As of 1981, nearly $80 billion had been obligated to the world’s greatest highway network

• 1.78-million acres of right-of-way, which is fenced with enough fencing to go around the world twice

• Material quantities used in the construction of the IHS include:

• Nearly 2.5-billion tons of sand, gravel and crushed stone, which stockpiled would be two 
miles in diameter and one mile high

• Enough pipe, if converted to one, 24-inch diameter size, to encircle the Earth

• Enough steel reinforcing rod, if converted to a No.4 size (one-half inch diameter), 
to reach the moon and back 11 times

• More than 1.5-billion board feet of wood, used in forms and bridge pilings

• More than 27-million tons of bituminous material (tar, asphalt cement, etc.) 
for road surfacing

(Source: FHWA News, 1981)
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And The Rest Is History

To say the 50 years since the signing of the Federal Highway Act is
history, it would be an understatement, as construction of the
Interstates made history.

The building of the U.S. Interstate Highway System (IHS) is perhaps
the most marveled feat of the 20th century, as 42,500 miles
(President Nixon authorized in 1968 an additional 1,400 miles of
Interstate) of four-lane road was built in 25 years; that compares to
the Romans taking 500 years to build 50,000 miles of roads. 

The construction of the IHS, now measuring nearly 43,000 miles, is
so awe-inspiring that it was listed among the “Seven Wonders of the
United States,” by the American Society of Civil Engineers. According
to the ASCE, “The economic impact of the Interstate system, the
world's largest public works project, is incalculable. There is hardly
one aspect of American society that hasn’t been affected by the
Interstates.”

While other states all tout being the first to build a portion of the
Interstate – Kansas opened an eight-mile segment less than five
months after Eisenhower signed the legislation; Missouri was first to
award a contract and start construction with funding from the act;
and Pennsylvania claims its Turnpike was the first portion of the IHS
– Ohio began constructing its 1,500 miles of Interstate in 1957. 

Within three years of construction, Ohio opened 522 miles of
Interstates to the public; had another 162 miles completed by 1962;
had more than 1,000 miles of Interstate finished in 1970; and all but
167 miles of the planned IHS opened by 1971. Ironically, it took 32
more years to complete the final 12 percent of the state’s originally
planned IHS, as the final project, the I-670 Spring-Sandusky
Interchange in Columbus, was opened to traffic in 2003.

Though early officials could imagine what the IHS would mean to
the nation, no one really knew the true impact a network of Interstate
highways would have.

Because more than half of the state’s 88 counties are served directly
by the Interstate, Ohio is one of the leaders in freight traffic.
According to a 2002 study, the Buckeye State ranks fourth in the
nation for the amount of inbound and outbound freight travel, as
nearly 8 percent of all U.S. freight tons ride on Ohio’s highways.
Interstates are the major cog in Ohio’s economy as it handles 83 per-
cent of the freight traveling in and out of the state.

With Interstates 70, 71, 74, 75, 76, 77, 80, 90, 270, 271, 275, 277, 280,
470, 475, 480, 670, 675 and 680 crisscrossing Ohio, the state is within
a one-day drive of 60 percent of the U.S. population. The Interstate
system has provided easy access to the state as the Travel Industry
Association of America ranks Ohio as the eighth-most visited state in
the country. In 2003, Americans took 156-million trips to or through
Ohio.

Today, the Interstate system represents just over 1 percent of the
nation’s total highway mileage but carries one quarter of roadway

traffic – or nearly 60,000 people per route-mile each day; the equiva-
lence of 26 times more than all other roads. Annually, nearly 1-tril-
lion person miles are carried on the Interstate Highway System – a
figure equivalent to around-the-world-trips for 37-million people. 

Today, motorists enjoy life in the fast lane – or at least at 65 mph –
on Interstates that provide safer travel and easier access, thanks to a
1919 military convoy that averaged 6 mph.
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What else would you expect from Rubber City, USA, than to bounce back
to where it began?

Ohio’s 50th anniversary celebration of the signing of the U.S. Federal
Highway Act – which provided funding for today’s Interstate Highway
System – visited Akron, or we should say re-visited.

The Rubber City was one of 18 host cities during the 14-day Interstate
Highway System’s 50th Anniversary Convoy Reenactment Route. Starting
June 15 in San Francisco and ending on June 29th in Washington, D.C. –
the actual date in 1956 that U.S. President Dwight D. Eisenhower signed
the Interstate act – officials and dignitaries traveled via caravan on the
Interstate 80 Corridor, which followed the approximate route in which
Eisenhower and nearly 300 men followed in 1919 as part of the military’s
first transcontinental convoy.

Just as it did 87 years ago, the reenactment convoy stopped in Akron on
June 26, for a dinner event sponsored by Bridgestone Firestone North
American Tire, LLC. In 1919, company founder Harvey Firestone played
host to a picnic at the Firestone Homestead. The Akron company, as well
as being a sponsor, had two trucks traveling in the original transcontinen-
tal motor train to supply replacement tires on the more than 80 vehicles. 

Flexible Pavements of Ohio members were informed of the reenactment
trip at their annual meeting in March when Alan Pisarski of the
Transportation Research Board provided a keynote speech on “Celebrating
the 50th Anniversary of the Interstate Highway System.”

This summer’s celebration in Akron included a picnic and festival featur-
ing show cars, driver and race car haulers, music and games, as the pub-
lic awaited for the convoy’s arrival earlier in the day from South Bend,
Ind.

From Akron, the reenactment caravan traveled to Gettysburg, Pa., where
Eisenhower’s family still has a home, and Frederick, Md., en route to its
final destination in Washington, DC.

The convoy’s reenactment was organized by the American Association of
State Highway and Transportation Officials to both commemorate the
golden anniversary of the U.S. Interstate as well as bring together well-
respected federal, state and industry leaders and experts to recognize the
contribution of the Interstate to our nation’s economic and cultural fab-
ric, and to focus their collective wisdom on a vision for the Interstate’s
next 50 years.

Akron Among Stops Of Coast-to-Coast Celebration

A
O
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By Brian Schleppi, 

ODOT Office of Pavement Engineering

ODOT’S 
Move 
to IRI
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After reading the title, one might first ask, “What is
IRI?” What I hope to convey in this article is what
IRI is; why ODOT is moving to IRI and moving
away from the California Profilograph Index as a
measure of pavement smoothness; the reasoning
and logic behind the move; and the steps ODOT
plans to take in order to make the transition.

IRI stands for the International Roughness Index.
The roots of IRI go back to the late 1970s and
early 1980s to National Cooperative Highway
Research Program and World Bank research try-
ing to quantify road roughness. The units of IRI
are expressed as vertical inches (meters) of rough-
ness per longitudinal mile (kilometer) of travel.
In simple terms, IRI represents how much suspen-
sion movement (vertical inches) a vehicle will
experience after driving one mile down the road at
50 mph. One must recognize that not all vehicles
will experience the same amount of suspension
movement even if they are traveling the same
speed down the same road.  With that in mind, I’ll
admit that IRI does not do a good job of mimick-
ing the suspension movement of any single type of
car or truck. At the same time, it does a great job of representing the
“average” suspension movement of all of the vehicles on our high-
way system. I like to think of IRI as a composite model of vehicle sus-
pension response accounting for Ohio’s (and the nation’s) vehicle
fleet.

We calculate IRI by passing its suspension model over the series of
discreet surface elevations collected in the wheel paths of our high-

ways by road profilers.  Using IRI allows ODOT to objectively quantify
or assign roughness/smoothness values to the various segments of
our highway network. Lower values of IRI are indicative of smoother-
riding roads, just as higher values are indicative of rougher-riding
roads. The Federal Highway Administration requires ODOT to collect
and report IRI data for the management of the National Highway
System.  Similarly this data plays a part of ODOT’s pavement man-
agement decisions.

ODOT is moving to IRI because it relates well to
what our users feel when they travel our high-
ways.  The same is not true for the California
Profilograph Index.  Further, ODOT has experi-
enced several instances in which a newly con-
structed/resurfaced road had bonus levels for
smoothness based on the Profilograph Index, yet
the IRI (and actual ride quality experienced) was
fair at best.  Why is that?  It is because the
Profilograph Index represents the response of a
center trace wheel to an elevated 25-foot straight-
edge. Its sensitivity is not related to vehicle sus-
pensions. In fact, it is sensitive to only a small
portion of roughness features (bumps and dips)
that affect vehicle suspensions.

The California Profilograph was developed in the
early 1950s and has been used across the country
since the California DOT published testing proce-
dures and specifications for it in 1960. At that
time it was the best tool to measure smoothness
at the time of construction. Since then, two things

ODOT high-speed profiler-equipped vans will begin measuring a road surface’s IRI
instead of a Profilograph Index, as it will better measure what motorists truly feel
when traveling Ohio’s highways. 

Caution, Survey in Progress: This ODOT high-speed profiler-equipped van is used to
measure a road surface’s International Roughness Index. (Photos courtesy of ODOT)
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have occurred to make the Profilograph Index increasingly obsolete:
1) technical advancements allowing for efficient measurement of
road profiles coinciding with the development of reliable ride quality
indices (such as IRI); and 2) an increase in mileage of high-speed
highway infrastructure across our country.  

Travel speed is an important consideration. Think about driving your
car over a speed bump. The way your car responds and the ride you
experience are very different depending on the speed you drive across
the bump. If you slowly crawl across the bump you feel the car rise
up and then down but it does not feel so unpleasant. A little faster
and the car, and then you, bounce up and down (perhaps more than
once) and the ride becomes more unpleasant. If you drive fast
enough, the body of the car will not move up and down but you will
feel a sharp jolt as the wheels quickly move up and down over the
bump which results in an arguably poorer ride. In the same manner,
the faster you drive on the highway the more roughness – and
longer roughness – events your car will respond to, and you, as an
occupant, will feel. A profilograph is limited in what it can detect as
it can only “see” shorter roughness events due to its design.  For this
reason, the profilograph index is a poorer measure of smoothness on
highways with higher travel speeds.

We realized ODOT could not change its smoothness specifications 
to IRI overnight; the Ohio paving industry needs time to adjust.
Contractors need an opportunity to understand IRI and how
paving to an IRI specification may affect their
paving processes. Similarly, ODOT personnel
need to understand IRI in order to inspect
construction projects, and to know where
and when to apply IRI smoothness speci-
fications. That was the primary reason
ODOT hosted the Ohio Smooth Paving
Workshop in Columbus this past March.

We wanted to share information and hopefully shorten the learning
curve for all involved. In short, make the transition to IRI as easy
and painless as possible.

Currently, all jobs with smoothness specifications are being sold with
both indexes. The contractor has the opportunity to be paid on the
index which yields them the greater pay adjustment, either California
Profilograph Index or IRI. This was done to provide contractors a
safe environment to experience and adjust to IRI firsthand. After
March 1, 2008, the Profilograph Index goes away and all measure-
ments will be made on IRI exclusively.  
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Hand in hand with the transition to IRI will be changes to measur-
ing equipment certification. ODOT intends to ensure that the equip-
ment used to measure and report the Profilograph Index will be as
capable and reliable at measuring and reporting IRI. By the time of
publication, ODOT will have a newly constructed profiler certifica-
tion course located north of 17th Avenue on the Ohio Exposition
Center grounds in Columbus. The new course will allow ODOT to
certify not only low-speed/lightweight profilers but additionally
high-speed profiling equipment.  (High-speed profilers make it pos-
sible to safely collect smoothness data without aid of traffic control.)
Certification criteria – for both operators and equipment – will
ramp up over the next two to three years beginning March 1, 2007. 

In summary, the IRI is a better measure of smoothness because it is
grounded in ride quality. It mimics vehicle suspensions and how
they respond to bumps in the road.  IRI is a great indicator of what
the traveling public feels as they drive across our highway infrastruc-
ture. ODOT is transitioning to IRI in its specifications because it is
the right thing to do as stewards of that infrastructure.  ODOT has
been working, and will continue to work, with Ohio’s paving industry
to make the transition to IRI as smooth as possible (pun intended).
More detailed information on IRI can be found on ODOT’s website
within the Pavement Engineering page. Contact ODOT’s Office of
Pavement Engineering or FPO if you would like a copy of the video
recording from the Ohio Smooth Paving Workshop.

With ODOT for 20 years, Brian Schleppi started in the Central
Office Test Lab as an engineering intern and is now the Road
Profiling Program Manager in the Office of Pavement
Engineering.  He has been involved with road profiling and
pavement management since 1990, and serves on several com-
mittees and research projects at the national level involving ride
quality, highway surface characteristics and vehicle interaction.

A
O

““IItt  wwaass  ssoo  eeaassyy.. When I specified
polymer modified asphalt all I
had to do was to change the
asphalt cement from PG64-22
to PG70-22M using ODOT 702
specifications. Contractors knew
what to do. NNooww  II  hhaavvee  lloonnggeerr

llaassttiinngg  ppaavveemmeennttss  wwhhiicchh

rreeqquuiirree  lleessss  mmaaiinntteennaannccee..””

www.betterasphalt.com
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IRI Presents 
New Challenge for

Asphalt Pavers
By Cliff Ursich, P.E., FPO Executive V.P.



O h i o  A s p h a l t S u m m e r  2 0 0 6     15

Asphalt pavements are already known for smoothness and comfort
but a recent specification change by the Ohio Department of
Transportation (ODOT) is going to present new challenges that will
result in even better ride quality. The change is ODOT’s scaling back
from Profilograph (Profile) Index (the California Method) and scal-
ing forward to International Roughness Index (IRI) as its smooth-
ness “measuring stick.” 

The main reason this change will impact riding comfort on asphalt
pavements is that IRI is capable of measuring all the roughness;
motivating asphalt contractors to pave even smoother.

Quantifying Roughness

The initial profile for all pavements contains both short and long
wavelength roughness (Figure 1). Short wavelength roughness is the
kind of stuff you feel with the seat of your pants. Long-wavelength
roughness is more akin to the dips and swells (or humps and hol-
lows) encountered while motoring down the highway. Short-wave-
length roughness may spill your piping-hot coffee, but long-wave-
length roughness poses little threat of a burnt lap. Given a sufficient
amount of material, eliminating short wavelength roughness is read-
ily accomplished by the asphalt paver, while eliminating long wave-
length roughness (those dips and swells) is more of a challenge.

ODOT’s current method of measuring smoothness, Profile Index (PI),
is very capable of detecting short wavelength roughness but lacks the
ability to capture all roughness. With the adoption of IRI both long
wavelength as well as short wavelength roughness will be measured;
that’s what creates the incentive for asphalt pavers to pave even
smoother. Now that the asphalt contractor has the method of meas-
urement he will figure a way to getting the job accomplished.

The distance over which PI is able to measure roughness is about 25
feet. IRI, on the other hand, is capable of measuring roughness over
a distance of 80 to 100 feet – or longer (see Figure 2). This makes
IRI capable of capturing and measuring both short and long wave-

length roughness. So, roughness that once made it out from under
the screed without detection will no longer with the adoption of IRI.

Keys to Getting Good Numbers with IRI

There are several keys to getting good numbers (smoothness) under
an IRI system of measuring pavement smoothness, ranging from the
severity of the pavement roughness, the amount of material available
to correct the problem, the uniformity of material and its delivery and
length of grade reference, to the screed operations.

Key No. 1: Ensure the layer is thick enough
The specifier must allot sufficient material to eliminate both long
and short wavelength roughness. By using a free-floating screed an
asphalt paver can smooth out roughness. The degree to which the
screed can smooth the pavement depends upon the magnitude and
length of the roughness event (bump).  If the bump is abrupt, the
screed virtually eliminates it. If the roughness is more characteristic
of a dip then the screed eliminates much of it, but not all.
Roughness events having long length require multiple lifts of materi-
al and grade-control equipment that lengthens the grade reference.
Multiple lifts of material and longer grade references add up to a
need for more asphalt material.  Specifiers must assess what pave-
ment thickness is necessary to ensure hollows will be filled, yet suffi-
cient thickness is achieved over the humps.

Key No. 2: Uniformity Keeps Forces in Equilibrium
Obtaining maximum smoothness under an IRI specification brings
renewed emphasis to following paving basics. Attaining uniformity in
manufacturing, delivery, laydown and compaction will be critical to
achieving the highest level of smoothness. Why is this so? Again, it’s
because IRI captures both short and long wavelength roughness. A
lack of uniformity is more likely to exhibit itself in long wavelength
roughness. Where in the past a lack of uniformity that resulted in
long wavelength roughness would have escaped detection by PI, IRI
will now capture this.

Figure 1

Figure 2
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Uniformity in manufacturing, delivery, and laydown are all critical
because of their affect on the forces impacting the screed. A lack of
uniformity results in varying forces acting on the screed. As the screed
seeks a state of equilibrium the thickness of the pavement varies, this
induces long wavelength roughness.

The forces acting on the screed are (see Figure 3):
• Weight of the screed (W)
• Reaction of the material to the screed weight (R)
• The towing force exerted through the leveling arms (P)
• Resistance of the material ahead of and under the screed to 

forward movement of the screed (M)
• Rotation of the screw conveyor (S)
• Compaction action of the screed (C)

A change in any one of these forces results in a commensurate
change in the elevation of the screed and the pavement profile.  

To obtain good ride quality the hot mix asphalt manufacturing
process must ensure the mixture is comprised of aggregate that is
consistent in shape, quality, and gradation. It must ensure the aggre-
gate is mixed at a consistent temperature, and with the specified
binder and content. A change in aggregate gradation or shape will
affect the internal friction of a mixture, and thereby the force against
the screed.  For example, if during the manufacturing process aggre-
gate having higher-crushed shape is introduced, the mix would see a
commensurate increase in internal friction. This would result in
greater force exertion on the paver screed and an increase in eleva-
tion. Similarly, as the mixing temperature is reduced the binder
becomes more viscous. Increased viscosity results in a mixture
becoming stiffer, and the reaction of the screed will be to rise. The
converse of these examples is true as well: Hotter mixes and mixes
with less angular aggregate will exert less force on the paver screed
and the screed will react accordingly.

Mix delivery affects ride quality by its impact on mix properties. Haul
vehicles that are loaded properly and appropriately timed will provide
a uniform feed of material to the asphalt paver resulting in smooth
pavement. Waiting on haul vehicles and being inundated with deliv-
eries are the two extremes that can occur on a paving job. The lack of
uniformity in delivery time is sure to affect ride quality by causing a
variation in mix temperature. Segregation of the asphalt mix during

the haul will also affect ride quality.
Segregation is a lack of uniformity of the
aggregate particles. Again, this influ-
ences the forces acting against the
screed.  Segregated mixes cause a
change in internal mix friction and
resistance to flow, thereby affecting pave-
ment smoothness.

Don’t touch that dial! The thickness
adjustment screw … that is. To ensure
that top-notch smoothness is achieved,
laydown operations must eliminate prac-
tices that needlessly introduce long wave-
length roughness. One such practice is

the intermittent adjusting of the paver screed’s thickness screw. With
every crank of the thickness adjustment the angle of the screed
changes – and so do the forces acting on it (see Figure 4). The
Profile Index’s method of measuring roughness does not detect long
wavelength roughness introduced by thickness adjustments. The rea-
son for this is that it takes a distance equal to about five times the tow
arm length for the full impact of an adjustment to be attained, which
exceeds that of the profile measurement when using PI. With the
implementation of IRI, however, cranks of the thickness adjustment
screw will be detected as long wave-length roughness. 

Key No. 3:  Build it Smooth from Bottom Up
When constructing deep-strength asphalt pavements, the smoothness
of base courses has largely been ignored. This may be due to the per-
ception that automatic grade controls used in the intermediate and
surface courses will get the pavement smooth enough. However, cau-
tion should be exercised here; be aware that a poorly placed base
course can introduce long wavelength roughness into the pavement
that intermediate and surface course lifts may not be capable of
removing. Though not picked up under the PI method of measure-
ment, it will be captured using IRI.

Figure 3 (Courtesy of Barber-Greene Co.)

Figure 4 (Courtesy of Blaw-Knox)
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Key No. 4:  Extend the Grade Reference

Long grade reference systems provide the capability to remove bumps,
humps, and hollows in a pavement profile.  Given that IRI captures
long wavelength roughness such as this, there is no more appropriate
action than to use the longest grade-reference feasible. Figure 5 illus-
trates a grade reference system of 55 feet in length. 

For some contractors past practices have been to run grade-reference
equipment on leveling courses only. While this ensures a uniform
surface course thickness, the opportunity is lost to greatly enhance
the pavement smoothness.  The unintended consequence of using a
long reference is the potential for overrunning material quantity.

ODOT’s adoption of the International Roughness Index will provide
new challenges to the hot mix asphalt contractor. Long wavelength
roughness, having escaped detection under the Profile Index method
of measurement, will now be captured using IRI.  With careful atten-
tion to the basics of asphalt pavement construction and utilization of
automation such as grade reference equipment the asphalt paving
contractor has the necessary tools to improve on even the smoothest
of pavements. The keys to success are found in having a sufficient
quantity of material; ensuring that manufacturing, hauling and lay-
down operations keep the screed in a state of constant equilibrium;
build it smooth from the bottom up; and utilizing as long a grade
reference as feasible.

Figure 5 (Courtesy of Blaw-Knox)
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Many contractors are faced with a very difficult chore – how to
achieve yield, thickness, and smoothness at the same time.
Unfortunately, it generally cannot be done. 

The way a typical asphalt paver works has not changed since 1931,
when the free-floating screed principle was introduced by the Barber-
Greene Company. As everyone knows, the primary purpose of the
paver is to level – to place more HMA mix in the low spots on the
existing pavement surface and less mix on the high spots. For this
reason, the amount of mix needed to resurface a state highway,
county road, city street or parking lot depends on the smoothness of
the existing pavement surface. 

Yield
In most cases the amount of mix needed to resurface a pavement is
determined from a calculation of length multiplied by width, multi-
plied by thickness, converted to a tonnage value. If the pavement is
“out of shape,” the designer may add 2 to 4 percent more mix to
allow for the depressions in the surface. Most pavements, however,
require 5 to 15 percent more material so that proper smoothness can
be obtained. 

In order to place a minimum thickness of mix on the high spots in
the existing pavement surface it is necessary to increase the thickness
of the mix in the low spots. This situation results in the need for
additional mix beyond what is normally calculated based on length,

width and thickness numbers. The contractor must be provided with
enough mix to properly construct the pavement. In many instances,
the amount of funds available to resurface the pavement is limited
and thus the amount of mix included in the contract is also, incor-
rectly, minimized. 

Thickness
Suppose the plans call for a surface course mix that is 1-1/2 inches
thick. If the inspector on a paving project takes that to be a mini-
mum thickness everywhere, there is going to be a problem with yield.
Again, depending on the smoothness of the existing pavement sur-
face, it is going to take “extra” mix to fill in the low spots. Thus to
achieve a minimum thickness on the high spots, the thickness of the
mix in the low spots must be greater than the minimum. 

The thickness shown on the plans thus becomes an average thickness
instead of a minimum thickness. If this is not done, the contractor
will run out of mix before he runs out of roadway. Either that, or his
mix tonnage will significantly increase over the amount shown in the
plans; this, of course, creates a problem with yield.  

Smoothness
The amount of smoothness obtained depends on two major factors:
the first is the condition or smoothness of the existing pavement sur-
face; the second is the number of layers of HMA mix that is to be
placed on top of that existing surface. 

Is it possible for asphalt contractors 
to achieve all three?

Yield
Thickness

Smoothness

By James A. Scherocman, P.E.
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Based on the free-floating screed principle, each layer of HMA mix
improves the smoothness of the underlying pavement layer by a sig-
nificant amount. If the present pavement surface is relatively smooth,
any new layer placed will be smoother than the original surface since
the paver will add more HMA mix in the low spots and thus level that
original surface. If the existing pavement surface is rough and
uneven, however, the surface of the new layer will be smoother than
the original surface, but will still be rough to some extent. This is due
to differential compaction.

A layer of dense-graded HMA mix will typically compact 1/4 inch per
inch of compacted thickness. That means that a layer of mix that is 1
inch thick, when compacted, must be placed 1-1/4 inches thick by
the paver in order to allow for the densification that is going to occur
under the compactive effort applied by the rollers. An HMA layer that
is compacted to a 2-inch thickness needs to be placed 2-1/2 inches
thick in order to achieve the proper amount of density. When mix is
placed along a roadway in variable thicknesses, due to the condition
of the existing pavement surface, the compacted new surface will still
not be completely smooth since the thick areas of mix will compact
more than the thinner areas. 

A second layer of mix will make the surface of that second layer
smoother than the original pavement surface. This is because the
amount of differential compaction between the thicker and thinner
areas will be reduced. The placement of a third layer will make the
new surface even smoother. The greater the number of layers con-
structed, the smoother the final pavement surface. The final smooth-
ness is still dependent, however, on the smoothness of the original
pavement surface. 

Yield, Thickness & Smoothness
There are three basic rules in the asphalt paving industry in regard to
the resurfacing of an existing pavement surface. 

First, if yield is the primary consideration, the paver screed operator
will have to continually adjust the angle of attack of the screed in
order to reduce the amount of mix placed over the present pavement
surface. This, of course, will affect both the minimum thickness of
the mix over the high spots in the existing surface and the smooth-
ness of the new pavement layer. The amount of mix set up in the
contract must be enough to allow the contractor to properly level the
existing pavement surface. 

Second, if a minimum thickness of mix over the high spots in the
existing surface is required, the amount of mix needed will increase
over the quantity shown on the plans. This will result in an increase
in the cost to complete the project but will result in a smoother pave-
ment surface. A minimum layer thickness can result in a very rough
ride. 

Last, if smoothness is a primary consideration several things must
happen. First, the number of layers of mix placed must be increased
– only one layer will not do the job, even if a “scratch course” of mix

is placed. Second, enough quantity of mix must be available to prop-
erly level the surface – fill in the low spots and “shave off” the high
spots. Third, the paver screed operator must allow the paver to do its
job without continually adjusting the angle of attack of the screed. 

Yield, minimum thickness and smoothness can not be obtained at
the same time unless enough mix and the number of pavement lay-
ers are set up for the contractor to let the paver screed do its job – fill
in the low spots and improve the smoothness of the pavement sur-
face, one layer at a time. 

Producing quality Asphalt Products including
Asphalt Cements, Modified Asphalt Cements 

& Asphalt Emulsions

Oregon, Ohio
(419) 693-0626

■ SHRP, PG Graded Asphalt Cement
■ Polymerized Asphalt Cement
■ Multigrade Asphalt Cement
■ Asphalt Emulsions

Marietta, Ohio
(740)374-5100

■ Asphalt Cement
■ Cutback Asphalt Cement
■ Asphalt Emulsions

Marion, Ohio
(740)387-0776

■ Asphalt Emulsions
■ Slurry & Micro Surfacing Emulsions

“We are your Source for Specialty Asphalt Products”

James A. Scherocman, P. E.
Consulting Engineer
11205 Brookbridge Dr.
Cincinnati, OH 45249
Phone: 513-489-3338
Fax: 513-489-3349
jim@scherocman.com
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Contractors Have Vehicle to Remove
County ‘Home Court Advantage’

Occasionally contractors performing construction work for Ohio
counties have disputes that result in litigation, often in the home of
the county which acted as the owner on the project.  Some contractors
believe this gives the county a “home court advantage,” as jurors in
the county also are taxpayers in that county.

An obscure state statute, O.R.C. § 2311.42, provides that in these cir-
cumstances a contractor can request that jurors be selected from an
adjoining county to hear the dispute and eliminate any perception of
a home court advantage. Contractors with claims against counties
may need to consider utilizing this statute to request out-of-county
jurors, and counties should be aware of its 
existence.

By Donald W. Gregory, Esq.
Kegler, Brown, Hill & Ritter
65 E. State St., Suite 1800
Columbus, OH 43215
614.462.5400

Flexible Pavements of Ohio is seeking to fill the position of Pavements
and Materials Engineer. The Pavements and Materials Engineer pro-
vides FPO members with technical assistance; represents the interests
of the industry before ODOT, OEPA, and various other federal, state
and local government agencies; assists pavement owners in the devel-
opment of HMA specifications and facilitates the development of new
materials and specifications; facilitates member involvement in FPO
through communication of issues between the membership and
agencies regarding paving materials, techniques and specifications,
environmental regulations, etc.; represents the interests of the mem-
bership on affiliated industry committees and associations, such as
OTEC, ASHE, ASCE, etc.; develops training curriculum and instruc-
tion; and assists in the development of technical and/or promotional
publications. Among other qualifications, applicants must be an
engineer registered in the State of Ohio. 

It is intended that this person will be on-board on or before March 31,
2007.  Interested persons can send their resume to Clifford Ursich, PE
and reference Pavement and Materials Engineer position, Flexible
Pavements of Ohio, P.O. Box 16186, Columbus, Ohio, 43216.
Electronic submissions can be made to cliffursich@flexiblepave-
ments.org. Information received will be treated in a confidential
manner.

Employment
Opportunities

Sept. 12, 2006 – Warm Mix Asphalt Demonstration: See and hear about the latest technology for reducing the energy requirements for pro-
ducing asphalt concrete. Workshop includes a field trip to the demonstration paving project and production facility. To be held at Salt Fork
State Park Lodge near Cambridge. Obtain more information and register at www.flexiblepavements.org/events.cfm.

Also, while in central Ohio, plan to attend the:

September 13-14, 2006 – International Conference on Perpetual Pavement:  Learn of the latest developments in the technology of Perpetual
Pavements at this international conference, to be held at the Hilton Columbus Hotel at Easton.  Obtain more information and register at
http://www.ohio.edu/icpp/.

October 24-25, 2006 – OTEC 2006: The Ohio Transportation Engineering Conference is speedily coming upon us. Mark your calendars, as
OTEC comes to the Greater Columbus, Ohio Convention Center.

The Asphalt Sessions, occurring Tuesday the 24, will be featuring concepts for sustainable highways. Three presentations will be made. The
first, “ODOT Looks at Warm Mix Asphalt,” will be an overview of the department’s demonstration project constructed on SR 541 in Guernsey
County.  WMA is a new technology showing potential for improved pavement longevity and greater energy efficiency in the manufacturing
process. The second presentation discusses the European approach to recycled asphalt pavement (RAP) management and usage. In Europe,
RAP plays an important role in the manufacture of quality hot mix asphalt. The final presentation, “Terminal Blended Ground Tire Rubber,”
describes a new process for incorporating ground tire rubber (GTR) in asphalt pavement. The presentation will discuss this new technology
and provide an overview of projects constructed to date. In an earlier session on bridge deck treatments, a presentation will be made on an
alternative overlay and joint material that uses a polymer modified asphalt as a dense, impermeable bridge deck waterproofing material and
wearing course.

We hope to see everyone at OTEC. Get more information and register at http://www.otecohio.org/.

See http://www.flexiblepavements.org/events.cfm for additional educational events.

Educational Opportunities

Legal Corner
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As reported in the Spring 2006 issue of Ohio Asphalt, the award for
the mixture competition in Ohio was won by the team from Ohio
Northern University, consisting of Naomi Schmidt and Jeremy
Schroeder and advised by Dr. Subhi Bazlamit. Ohio’s award-win-
ning project was submitted for national consideration to the
National Center for Asphalt Technology (NCAT) along with sub-
missions from Wisconsin (Michigan Tech University) and New York
(Alfred State University).  

Results of the national competition have Michigan Tech winning the

2006 title, followed by ONU and Alfred State in second and third
place, respectively. 

The Michigan Tech team was the 2005 runner-up behind Ohio
University.

FPO congratulates all the competitors for their efforts in participating
in the national mixture performance competition. We are especially
proud of the ONU team for representing Ohio and its great showing
at the national level.

Ohio’s Representative Finishes Second in National HMA Competition
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