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Ohio’s first Thinlay pavement occurred in late-August in 
western Ohio on Arnold Road between Children’s Home-
Bradford Road and Bechtol Road in Darke County. For more 

information about this new flexible pavement see FPO’s Thinlay 
Technical Bulletin starting on page 12.
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“Ohio has great roads.” Those words were 
spoken to me as unsolicited comments from 
non-highway types; one a retired attorney who 
also is a sports car enthusiast, the second from 
a young man whose job requires a lot of road 
time in and out of Ohio. 

Earlier this year, I too was impressed in a 
similar way upon my motoring across the 
fruited plain and crossing the border into 
Ohio. It was one of those ahhhh feelings 
when you finally motor onto one of Ohio’s 
smooth asphalt pavements. That’s not to 
imply that every road in Ohio is great, as 
all of us could point to an ailing pavement 
on which we’ve bumped along; in particular 
are municipal and county roads where 
funding woes have struck hardest. That being 
said, we are fortunate to enjoy a roadway 
system here in the Buckeye State where the 
DOT and other agencies have seen the value 
in using asphalt roads.

What Makes a Road “Great”?
As I contemplated the remarks made to me, 
I wondered what John Q. Public uses as the 

basis for judging pavement quality. After all, 
the road users certainly don’t know what the 
pavement condition rating (PCR) may have 
been for a stretch of road they just deemed 
“great.” They’re without knowledge of the 
structural condition of the pavement. As far 
as they are concerned, structural deducts are 
meaningless. The number of unsealed cracks 
is nothing they count. “What’s raveling?” they 
would respond if the question was ever posed 
to them. Except for rutting, loudness and 
the “b-dump b-dump b-dumps,” motorists 
are otherwise indifferent to all the pavement 
engineering jazz with which guys like me 
concern ourselves. So what is the motorist’s 
metric for determining a road’s greatness? The 
answer is … their personal riding experience.

That’s right! Ultimately, “greatness” of a 
roadway is measured by personal riding 
experience.  

Defining the Motorists’  
“Riding Experience”
There’s a lot that can influence a person’s 
riding experience; traffic flow, pavement 

ROADS.’

HAS‘OHIO
GREAT 
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“Keeping roads great 

requires measuring 

some things; first, 

measuring them 

according to the same 

metric as used by 

motorists. That metric 

has been determined 

for us; it’s smoothness. 

Second, we measure 

the pavement condition 

for functionality and 

strength. That’s the 

engineering side of 

maintaining great  

roads ...”
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quietness, construction expediency, sense of safety through work zones 
and all the rest of the factors that can be summed up in one word, 
“DRIVABILITY.” All that being said, when the retired attorney and the 
young fella remarked how Ohio has such great roads, I asked them 
to explain what they were referring to. In both cases the response was 
the roads they drove on in Ohio ride so much better. Interestingly, 
their metric for identifying “great” pavement was smoothness. Their 
knowledge of the road went no deeper than their personal riding 
experience – and ride quality was the main quality. Now, someone 
might say that two opinions of ride quality do not define a trend. I 
would agree, if it weren’t for the fact that with every survey of the 
public, ride quality ranks near the top of respondents’ desired roadway 
attributes. In fact, ODOT’s statewide customer preference survey 
conducted for its long-range strategic plan, ACCESS OHIO 2040, showed 
that making pavements smoother received highest priority when 
ranked against other pavement characteristics. Research scientists at 
the famed AASHO Road Test came to the same conclusion: Motorists 
define quality based on their riding experience. AASHO scientists called 
it “Serviceability.” It continues to be a prominent factor in pavement 
thickness design.

Keeping Ohio’s Roads Great
While growing up, one of the jobs I had was as a grocery clerk. That’s 
frontline customer service. I learned two rules while in that job. 
Rule No. 1: “The customer is always right.” Rule No. 2: “When the 
customer is wrong, refer to Rule No. 1.” From that, I learned what 
customer service was and how I could best ensure for them a pleasant 
shopping experience. Why should I have cared? Well, my wage relied 
on it. The amount of jingle in my pocket was directly related to the 
dollars being exchanged at the cash register. That exchange would 
only occur if the customers shopping at my store had a good shopping 

experience; otherwise they would take their business elsewhere. Though 
as stewards of road assets we don’t typically think in these terms, truth 
is, motorists are our customers. Though we're not so much interested 
in their shopping experience, we certainly are concerned with their 
riding experience. After all, they put the jingle in our pockets whether 
you’re an agency person, contractor, or consultant who earns a living 
designing, building, or maintaining roads.

Keeping roads great requires measuring some things; first, measuring 
them according to the same metric as used by motorists. That metric 
has been determined for us; it’s smoothness. Second, we measure 
the pavement condition for functionality and strength. That’s the 
engineering side of maintaining great roads. Truth is, smoothness 
and pavement condition are crucial components in ensuring a great 
personal riding experience. To neglect pavement condition eventually 
leads to poor ride quality. To neglect ride quality is to the detriment of 
customer satisfaction.

What’s true of Ohio’s roads is that approximately 98 percent of them 
have asphalt surfaces. With that high percentage of asphalt surfaces, 
it’s not surprising to hear “Ohio has great roads.” It is an established 
fact that asphalt pavement has the smoothest surface of all pavement 
types or surfacing treatments. To the extent that asphalt remains the 
pavement surface of choice, we can be assured by our customers – the 
motorists – that Ohio has great roads.
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means missing our reservation. It’s frustrating, but only an 
inconvenience. When I’m on the job, a delay can be the difference 
between life and death. With asphalt, construction typically 
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are counted in minutes. That matters.”
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Most citizens of Ohio are at least vaguely 
aware of the sorry state of our infrastructure, 
but likely don't view it as a crisis – yet. The 
daily news media carry early warnings: A 
deteriorated bridge here or a contaminated 
water supply there. The reports usually 
indicate that responsible officials are 
working to remedy the specific problem. 
But, troublingly, there are some reports 
of large projects where no solution is 
foreseen – due to lack of resources.

The American Society of Civil Engineers (ASCE) has quantified 
the magnitude of the problem with its “Report Card for America's 

Infrastructure,” which is issued every four years. Since 1998, 
America's infrastructure has persistently received 

“D” averages. The failure to make 
sufficient investment to maintain and 

improve the infrastructure, though 
well identified, has been allowed 

to continue.

Now, ASCE has developed 
a series of reports 

that answer the key 
question: How does 

the failure to 

improve the condition of the infrastructure affect the nation's future 
economic prosperity?

The ASCE “Failure to Act” series, which began in 2011, has been 
recently updated with the report, “Failure to Act: Closing the 
Infrastructure Gap for America's Economic Future.” The most-recent 
report details the economic impact of the current under-investment in 
infrastructure improvement.  

In the report, ASCE predicts that between 2016 and 2025 inefficiencies 
caused by inadequate infrastructure will cost American families an 
average of $3,400 per year. During that same period, infrastructure 
needs will total $3.3 trillion, but planned investment is only  
$1.8 trillion. Closing the investment gap would cost every household 
$3 per day. The report can be found at http://www.asce.org/
failuretoact/.

We in Ohio are probably in better condition than some other states. 
Our state government has managed through the financial crisis that 
has paralyzed other states. Transportation funding at the state level 
has benefitted from a large use of borrowing in the form of bonds. 
However, Ohio’s gas tax, which is the state’s greatest source of funding 
for transportation infrastructure, was last increased in 2005. With the 
combination of inflation, more-efficient vehicles and the limit on 
bonding capability, the present funding system cannot sustain Ohio's 
infrastructure into the future. The time to act is now, before the 
situation becomes a crisis and while the situation is still manageable.

Infrastructure Investment
FAILURE to Act on 
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General
The heightened interest in pavement preservation (aka, 
preventive maintenance) has specifiers looking for pavement 
treatments that are: durable, long lasting, able to be placed 
in thin layers and won’t break the budget. A treatment 
developed specifically for the purpose and for use in Ohio 
is Thinlay Asphalt Concrete. An asphalt concrete treatment 
designed specifically for thin lift (¾-inch, minimum) 
placement, Thinlay Asphalt Concrete was developed for use 
in pavement preservation on structurally sound pavements 
that are showing signs of aging, oxidation or minor surface 
disintegration.

Figure 1: Paving Thinlay Asphalt.

The specifications for Thinlay Asphalt Concrete are based 
upon the extensive Ohio experience with other thin-lift 
asphalt concrete materials, including 404, Smoothseal (Item 
424, Fine-Graded Polymer Asphalt Concrete) and 404LVT. 
Thin overlays, have commonly been used as preventive 
maintenance surface treatments. These overlays can cost-
effectively protect and preserve the underlying pavement 
structure in the same manner as other surface treatments, 
and with additional advantages. 

Advantages of an asphalt overlay used as a pavement 
preservation treatment are:
•	 Longer life with attendant lower annualized cost (i.e. better 
	 cost effectiveness)
•	 Smoother, providing a higher level of user serviceability 
	 (i.e. comfort) than other treatments
•	 Increased pavement strength and load carrying ability

The reason for pavement preservation gaining acceptance 
is very simple – it provides the opportunity for extended 
pavement surface life at a cost that is affordable. When a 
thinlay is specified, the driving public receives the additional 
benefit of a smooth and quiet ride that is typical of asphalt 
pavements. Also, annualized costs indicate that asphalt 
concrete treatments used as pavement preservation strategies 
are among the most cost-effective treatments.

Description of Candidate Projects
Pavements suitable for a surface treatment thinlay show the 
following distresses:
•	 Dry-looking, "bony" pavements that are porous or 
	 permeable

FLEXIBLE PAVEMENTS OF OHIO
An association for the development, improvement and advancement of quality asphalt pavement construction

6205 Emerald Parkway, Suite B, Dublin, Ohio 43016
888-4HOTMIX, 614-791-3600, 614-791-4800 (Fax)
info@flexiblepavements.org • www.flexiblepavements.org

Technical Bulletin: Thinlays For Use As Pavement Preservation Surface 
Treatments, (29March2016)
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•	 Pavements that have begun to ravel
•	 Pavements with extensive cracking too-fine for crack sealing
•	 Pavements with cracking of the surface too-extensive for 
	 crack sealing alone

Suitable candidate projects will have no unrepaired structural 
(fatigue) damage and will have sufficient remaining structural 
capacity to last the expected life of the pavement preservation 
treatment. Rapidly deteriorating projects are not good
candidates for pavement preservation, as the rapidly declining 
condition may be indicative of structural inadequacy. Thinlay 
should be used wherever pavement preservation is the 
objective of a treatment. It should be placed on structurally 
sound pavements that are exhibiting only surface distress. 
Raveling and minor cracking due to oxidation are the types of 
distresses for which a thinlay is ideally suited.

If significant rutting exists (>¼ inch) in a candidate pavement, 
the cause must be determined and corrected. Pavement 

layers exhibiting plastic deformation must be removed and 
replaced with materials having sufficient stability to resist 
the stress being applied. Structural or base deformation is an 
indicator of the need for a structural overlay (i.e. thick overlay) 
or pavement reconstruction. See Appendix B of the ODOT, 
Pavement Design Manual, for guidance in dealing with high- 
stress conditions.

Materials Characterization
There are four types of Thinlay Asphalt Concrete – HT, 
MED, LT and UltraLT. The differences between the four 
types are seen in the mix design requirements. The HT 
and MED types require crushed aggregates. The crushed 
aggregate acts to provide internal friction to the mix, leading 
to greater stability. Complementing the mixture’s stability 
is the use of binders 70-22M and PG 64-22 binder grades, 
respectively. The LT and UltraLT types require natural sand 
and softer binders, PG 58-28 and PG 52-28, to provide more 
cracking resistance.

www.wengercompanies.com  7345 Sunset Strip N.W.  |  P.O. Box 2646  |  North Canton, Ohio 44720-2646  |  330-497-0936

NORTHSTAR ASPHALT: PAVING THE WAY TO YOUR NEXT DESTINATION
Experienced asphalt paving contractor serving the Akron-Canton
metropolitan area and surrounding counties.

Innovative paving solutions for difficult projects.

Service, quality and commitment.
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Figure 2: Thinlay Asphalt mat texture.

 
Thinlay Asphalt Concrete mixes are designed in the laboratory 
using the well-established Marshall mix design method to 
specific parameters contained in the specification. Compaction 
blow counts, stability and flow requirements and voids in 
mineral aggregates (VMA) vary for the four types of mixes.

Description of Application
A thinlay treatment will generally consist of a single course 
3/4-inch to 1-inch thick. Application thickness should be 
appropriate for the surface conditions and mix specified. That 
is, sufficient thickness must be specified to permit placement 
and compaction of the overlay over the existing pavement 
irregularities without exceeding the material’s minimum 
or maximum layer thickness. Uniform courses are best for 
optimum compaction. Sufficient course thickness must be 
placed to ensure at least two-times the largest aggregate 
particle size over high spots, and not more than three-times 
in the low spots. For Thinlay Asphalt Concrete this means 
using a course thickness that is a minimum of 3/4 inches to a 
maximum of 1-1/2-inches. Pavement surfaces having greater 
variation will require planing (ODOT Item 254) or a leveling 
course prior to placement of thinlay.  

The mix specified must be appropriate for the traffic conditions 
to which it will be subjected. These range from heavy trucks to 

• Commercial, private, & government contracts
• Asphalt producer
• Aggregate producer (limestone, sand & gravel)

9-072 County Road  424  •  Napoleon, Ohio 43545
Ph# 419-533-7701  •  Fax# 419-533-6393

• Milling & grinding
• Excavation, grading, culverts & pavement repairs
• Decorative thermoplastic & asphalt products

16 ASPHALT LOCATIONS TO SERVE YOU IN  
NORTHWEST OHIO & SOUTHEAST MICHIGAN

GO TO OUR WEBSITE FOR ALL 16 MAP LOCATIONS

WWW.GERKENCOMPANIES.COM
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the lightest traveled roads. For this purpose, the specification 
includes parameters for traffic volumes and the mixture 
composition needed to ensure a successful application.

The pavement preservation concept does not necessarily 
preclude the use of pavement planing or a leveling course, 
which can provide the advantages of a smoother ride, 
achieving greater density in a uniform thickness, or being able 
to maintain curb exposure, etc. If pavement planing is desired, 
it is recommended that  SS 897, Pavement Planing, Asphalt 
Concrete, Class A (Fine Planing) be specified. Research has 
shown that fine planing may facilitate better density with 
a thinlay. If a leveling course is desired, a scratch course of 
Thinlay Asphalt Concrete material may be specified.

Quality-Control Issues
Production of all Thinlay Asphalt Concrete generally follows 
established ODOT quality control and acceptance testing 
requirements in Item 403 and S 1041. Exceptions to ODOT 
requirements are stipulated in the Thinlay Asphalt Concrete 
specification and include: the sampling frequency and 
allowable deviation requirements.

Manufacturing & Placement
Manufacturing Thinlay Asphalt Concrete will be similar to 
any conventional asphalt concrete mixture.

Paver operation differs from conventional mix methods 
only in that the placement of a thin-lift requires increased 
attention to factors affecting pavement smoothness.  

Obtaining high-quality, smooth asphalt paving projects 
requires the contractor to be sensitive to all matters 
affecting mix manufacturing, placement and compaction. 
With a thinlay, these issues are heightened. Uniform mix 
production, uniform mix temperature, uniform delivery of 
material to the project, uniform head of material in front 
of the screed and uniform compaction, all become critically 
important.  

Butt joints are preferred for joint construction; but, 
feathering and handwork are easier with the fine-graded 
Thinlay Asphalt Concrete. 

The specification requirements of Item 401 of the ODOT 
C&MS apply to the construction of a thinlay project, except 
as modified by the specification. Ensuring a successful 
project will require attention to the following:

THE SHELLY COMPANY CORPORATE OFFICE
80 Park Drive • P.O. Box 266 • Thornville, Ohio 43076  

Phone: (740) 246.6315 • Toll Free: (888) 743.5590 • Fax: (740) 246.4715
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•	 The existing pavement surface must be clean and dry prior 
	 to placement of a Thinlay.
•	 Weather limitations are the same as conventional asphalt 
	 mixtures per 401.06 of the ODOT C&MS. Minimum 
	 pavement surface, and air temperatures of not less than  
	 50 or 60 degrees F are required prior to mix placement 
	 depending on thickness. (Note: allowable time for 
	 compaction at 60 degrees Fahrenheit for a 1-inch course 		
	 thickness is only 10 minutes). For this reason, thinlay asphalt 	
	 concrete incorporates natural sand to facilitate compaction 	
	 in narrow temperature windows.
•	 A uniform application of tack coat, set prior to paving, is 
	 necessary to promote bond with the existing pavement.
•	 Material is placed with conventional asphalt pavers.
•	 Compaction of the mix must conform to the requirements of 
	 Items 401.13 and 401.16.
•	 The number and types of rollers are governed by Items 
	 401.13 and 401.16. No vibratory rollers are permitted for 
	 use if the course thickness is <1½ inches. Vibratory rollers 
	 used on thin lifts may cause aggregate degradation due to 
	 the impact force of the rolls.  
•	 Construct hot longitudinal joints or seal cold joints per 
	 401.17. Treat the joint using a rate that will thoroughly coat 
	 the vertical face without excessively running off.

Specifications, Pay items, Costs
Thinlay Asphalt Concrete is a specification developed by 
Flexible Pavements of Ohio to provide a material configured 
specifically for the pavement preservation application of a 
thin maintenance surface. The four mix types described in the 
specification are tailored to specific traffic applications ranging 
from the heaviest traffic to very-low traffic roads.

The specification is complete and includes requirements for 
mix design, construction, measurement, payment and acceptance. 
The specification mostly follows ODOT practices as appropriate.

Maintenance of Traffic Considerations
Follow the conventional practices for hot mix asphalt overlays.  
Overlays may be placed with traffic maintained with flagman 
control for two-way facilities or with temporary lane closures 
on multi-lane facilities. Overlays may be placed at night 
when weather conditions permit satisfactory compaction. 
Light vehicular traffic may be allowed to cross a newly placed 
overlay for maintenance of access, but normal traffic should 
be kept off the overlay until it has cooled below 150˚ F to 
avoid deformation or glazing under traffic.

Conclusion
Thinlay Asphalt Concrete is a highly durable surface mixture 
that is ideally suited to thin-pavement preservation applications. 

All reasonable care has been taken in preparation of this Bulletin.  

However, FPO can accept no responsibility for the consequence of any 

inaccuracy that it may contain.

References:
•	 Specification, Thinlay Asphalt Concrete, Jan. 20, 2016, Flexible 
	 Pavements of Ohio (FPO)
•	 Asphalt Pavement Design & Construction Guide, Feb. 1, 2000, FPO
•	 Construction & Materials Specifications, 2016, Ohio Department of 
	 Transportation (ODOT)
•	 HOT-MIX ASPHALT PAVING HANDB00K 2000, US Army Corps of 
	 Engineers, Federal Aviation Administration publication AC 150/
	 5370-14A, Appendix 1 (James A. Scherocman, Consultant)
•	 Pavement Design Manual, July 17, 2015, ODOT
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The purpose of this article is to discuss the importance of temperature, 
temperature and temperature on the ability of a contractor to obtain 
density in an asphalt concrete mixture when placed on the roadway. It 
is often stated, quite correctly, that density is the most important factor 
that affects the long-term performance of an asphalt pavement.  

The weather this summer has been hot, hot, hot. The ambient air 
temperature, as well as the temperature of the surface on which the 
asphalt concrete mixtures have been placed, has been high. But, like it 
or not, the fall season of the year is coming. Although that means lower 
and nicer air temperatures for the paving crew to work in, it also means 
that the asphalt concrete mixture will cool more quickly and be more 
difficult to compact and to obtain the desired level of density.  

Factors Affecting Compaction:
There are several primary factors that affect the cooling rate of an 
asphalt concrete mixture. That cooling rate is the time it takes for the 
mix temperature to change from the temperature at which the mix is 
delivered into the hopper of the paver (laydown temperature) to the 

temperature at which the mix becomes too stiff to compact. The time 
between those two temperatures is the Time Available for Compaction.  

The first temperature that is important is the temperature of the asphalt 
concrete mix when it is delivered from the hopper of the paver to the 
paver screed. The mixing temperature of the material at the plant is not 
the concern, nor is the loss of temperature that occurs when the mix is 
in the truck bed during the hauling operation. The temperature of the 
mix when it passes out from under the screed is the most-important 
temperature for the compaction operation.

The second temperature that is important is the cessation temperature. 
The cessation temperature is the temperature at which the mix becomes 
too cool for a pass of the roller to increase the density of the mix. That 
lower temperature is typically 175 degrees Fahrenheit. Although it is 

By James A. 
Scherocman, P.E.
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often possible to take out some roller marks at a temperature below this 
temperature, no significant increase in density can typically be achieved 
with additional roller passes.  

Two other temperatures are also very important. One is the ambient air 
temperature. The higher the air temperature, the longer it will take for 
the mix to cool. The second is the base temperature, or the temperature 
of the surface on which the asphalt concrete mix is being placed. An 
asphalt concrete mix, as everyone knows, cools both to the air and to the 
underlying surface. That existing surface is certainly cooler in the fall of 
the year than it is in the summer.

Another extremely important factor is the compacted thickness of the 
asphalt concrete mixture. Obviously, a thicker layer of mix will take 
longer to cool than a thinner layer of mix. A layer 1 ½ inches thick will 
take less time to cool than a layer 2 ½ inches thick.  

Two other factors that affect the cooling rate to some extent are the 
wind velocity and the solar flux. An asphalt concrete mix will cool more 
quickly on a windy day compared to a day when the wind is calm. An 
asphalt concrete mix will cool more quickly on a cloudy day compared 
to a sunny day.  

Time Available for Compaction Chart:
In the chart shown below, a number of examples are provided in 
regards to the time that it will typically take for an asphalt concrete mix 
to cool from the laydown mix temperature to a cessation temperature 
of 175° F. In this example, no effect of wind velocity or solar flux is 
included in the estimated time. Twelve examples of the time available 
for compaction are shown.  

Further, for simplicity, it is assumed that the air temperature is the same 
as the temperature of the surface on which the mix is being placed, so 
that it does not make any difference whether the primary direction of 
the mix cooling is upward to the air or downward to the underlying 
pavement surface. In addition, the pavement thicknesses shown are the 
compacted thickness of the asphalt concrete layer, not the mix thickness 
coming out of the back of the paver screed.  

From the chart, it can be seen that the most-important factor that 
affects the cooling rate of the asphalt concrete mix is the temperature 
of the mix when it comes out from the paver screed. The second-most 
important factor is the compacted thickness of the mix. A relatively 
minor effect is seen in regard to the air temperature/base temperature 
– the change from an air temperature/base temperature from 60° F to 
40° F does reduce the time available for compaction, but not nearly as 
much as the effect of mix temperature and compacted layer thickness.  

Examples 5 versus 6:  
In example 5, the mix temperature is 300° F, the air/base temperature is 
60° F and the compacted layer thickness is 2 inches. The time available 
for compaction is 18 minutes. In example 6, the mix temperature has 
decreased to 250° F behind the paver, but the air/base temperature is 
still the same at 60° F and the layer thickness is still the same at  
2 inches. The time available for compaction, however, is only 11 
minutes. The reduction of the mix temperature from 300° F to 250° F 
has reduced the compaction time from 18 to 11 minutes.

Examples 5 versus 7:
In example 5, as discussed above, the time available for compaction is 
18 minutes. In example 7, the air/base temperature has been reduced 

	 1	 300° F	 60° F	 3 inches	 36 minutes	

	 2	 250° F	 60° F	 3 inches	 22 minutes	

	 3	 300° F	 40° F	 3 inches	 32 minutes	

	 4	 250° F	 40° F	 3 inches	 19 minutes	

	 5	 300° F	 60° F	 2 inches	 18 minutes	

	 6	 250° F	 60° F	 2 inches	 11 minutes	

	 7	 300° F	 40° F	 2 inches	 16 minutes	

	 8	 250° F	 40° F	 2 inches	 10 minutes	

	 9	 300° F	 60° F	 1 inch	 7 minutes	

	 10	 250° F	 60° F	 1 inch	 4 minutes	

	 11	 300° F	 40° F	 1 inch	 6 minutes	

	 12	 250° F	 40° F	 1 inch	 3 minutes	

Example 
Number

Mix Temperature
Air/Base

Temperature
Mat 

Thickness The
Answer

Time Available for Compaction
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from 60° F, in example 5, to 40° F. The mix temperature remains at 
300° F and the compacted layer thickness remains at 2 inches. The  
time available for compaction has been reduced from 18 minutes to  
16 minutes. Thus, the air temperature/base temperature is not nearly  
as important as the mix temperature.  

Examples 5 versus 9:
In example 5, the time available for compaction is shown to be 
18 minutes. In example 9, the compacted layer thickness has been 
reduced from 2 inches to 1 inch. The mix temperature and the air/
base temperature are the same for both examples. The time available 
for compaction, however, has been reduced from 18 minutes to only  
7 minutes. The compacted thickness of the asphalt concrete layer  
has a very significant effect on the cooling rate of the asphalt  
concrete mixture.  

Summary:
The two most-important factors that affect the ability of a contractor to 
achieve the desired level of density in an asphalt concrete mix in cool 
weather are the temperature of the mix coming out from under the 
screed on the paver and the compacted thickness of the mixture. The air 
temperature/base temperature is of relatively lesser importance.  

In summary, the higher the mix temperature, the more time that is 
available to properly compact the mix. The greater the thickness of 
the compacted pavement layer, the more time is available to properly 
compact the mix.  

Roller Patterns:
What the cooling rate chart on page 19 means, in essence, is what is already 
well known: The rollers need to be directly behind the paver. In order to 
achieve density, it is necessary to finish the compaction operation before the 
mix cools to a temperature of 175° F. Attempting to compact the asphalt 
concrete mixture when it is cold is a waste of time, effort and money.

Echelon Rolling:
To quickly compact a 12-foot-wide layer of new asphalt concrete mix, a 
contractor really needs a 13-foot-wide roller. With that wide a roller, it 
would only be necessary to make about five passes of the roller up and 

back over the mix in order 
to achieve the desired level 
of density (a pass being 
defined as once over a point 
in the pavement surface).  
The main problem is 
that we do not have any 
13-foot-wide rollers. Thus 
echelon rolling needs to be 

considered – two rollers essentially side by side directly behind the paver.  
Such a roller pattern is shown in Figure 1.  

For echelon rolling, the width of the lane being paved needs to be divided 
transversely into different segments depending on the width of each of the 
two rollers being used. For example, a 12-foot-wide lane can be compacted 
with two, 7-foot-wide, double-drum vibratory rollers, one on the left side 
of the lane and one on the right side of the lane. Each roller will overlap 
the unsupported edge of the lane – or the longitudinal joint between the 
lanes – by 6 inches. In addition, each roller will overlap the coverage of the 
other roller in the center of the lane by 6 inches. The whole width can be 
compacted by the two rollers, each on their own side of the lane.

If the rollers are not wide enough to compact the whole width (plus 
overlap) in two passes, then three passes across the width of the paving 
lane by the two smaller rollers will be necessary. As an example, if the 
two rollers are only 66 inches (5 ½ feet) wide, each roller will have to 
compact one edge of the new, 12-foot-wide lane plus additional passes 
up and down the center of the new lane.  

If the two rollers are operated in the vibratory mode, and if the rollers 
are operated within 300 feet of the back of the paver, the desired level 
of density should be able to be achieved by making five passes of each 
roller over their portion of the width of the new pavement lane.  
	
The key to achieving density using the echelon compaction method with 
two vibratory rollers is to keep the rollers within 300 feet of the back of 
the paver and make all of the roller passes while the mix temperature is 
high – well above the 175° F cessation temperature. This roller pattern 
is shown in Figure 1. 

Pneumatic Tire Breakdown Rolling:
An alternative compaction method that can be used to obtain density 
in cool weather is a pneumatic tire roller in the breakdown position 
directly behind the paver and a double drum vibratory roller in the 
finish roller position – close behind the pneumatic tire roller.

With this combination of two rollers, the new mix is compacted from 
the bottom up with the pneumatic tire roller in the breakdown position. 
The pneumatic tire roller should typically make three passes over each 
point in the pavement surface, staying 6 inches inside the unsupported 
edge of the lane and traveling directly over the longitudinal joint 
between lanes.  

Immediately behind the pneumatic tire roller is the vibratory roller, 
operated in the vibratory mode. The vibratory roller is able to easily 
remove the rubber tire roller marks in the pavement surface because the 
mix temperature is still high enough to do so. Typically, three passes of the 

Figure 1
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vibratory roller, in the vibratory mode, 
over each part of the lane width 
should be adequate to finish the 
compactive effort and achieve density.  

It is important to keep both rollers 
within 300 feet of the back of the 
paver and make all of the roller 
passes while the mix temperature 
is high – well above the 175° F 
cessation temperature. This roller 
pattern is shown in Figure 2.  

Multicool Computer Program:
A more sophisticated way to determine the 
time available for compaction is through a 
computer program called MultiCool. This 
program requires much more detailed input 
information to accurately determine the rate at 
which an asphalt concrete mix will cool when 
placed on the roadway.  

The required input information for the 
MultiCool program is in the following areas:
•	Calendar – the date and time
•	Environmental – air temperature, wind 
	 speed, sky conditions and latitude
•	Mixture Specifications – number of 
	 pavement layers, mix type, PG binder grade, 
	 layer thickness, mix delivery temperature 
	 and mix “stop” temperature (usually 175° F)
•	Existing Material Surface – type of 
	 surface, state of moisture (frozen, wet, etc.), 
	 moisture content and temperature of the surface

Based on the value of these inputs, the MultiCool 
program calculates the time for the mix 
temperature to be reduced from the delivery 
temperature to the mix stop temperature.  
 
The MultiCool temperature program was 
developed at the University of Minnesota and 
version V 2.0 was developed by Dr. David Timm 
and Ben Peters at Auburn University, with 
funding from the National Asphalt Pavement 
Association (NAPA). The MultiCool program 
can be downloaded from the NAPA website at  
http://www.asphaltpavement.org/multicool.  

Please remember that the three, most-important factors that affect the  
ability of a contractor to obtain density in an asphalt concrete mixture 
when placed on the roadway are temperature, temperature and temperature.  

Jim Scherocman, P.E., is a consulting 
engineer based in Cincinnati. For more 
information about cold weather paving, he is 
available by email, at jim@scherocman.com, 
or by telephone, at (513) 489-3338.
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•Flexible Pavements of Ohio

Scholarship Program•

‘Advance’… 

‘Ensure’… 
‘Train’… 
‘Foster’…
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Although the Flexible Pavements of Ohio Scholarship Program is known 
by its bottom line – the awarding of more than a half-million dollars in 
scholarships – the association is banking on the program meaning much, 
much more.

“The scholarship program is an important function of the association, 
and one of which the members can be rightfully proud,” said FPO Director 

of Engineering Services Bill Fair when announcing the 19 students 
receiving 2016-17 FPO Asphalt Pavement Industry Scholarships. The 
announcement came in March during the Ohio Asphalt Expo, and 
students received their scholarship checks at the start of this fall’s 

academic year.

Yes, FPO members and industry leaders have 
stepped up in the past 21 years to award 427 
scholarships totaling $567,000, however, also 
paying dividends is the foundation in which the 
program was initiated.

“Annually,” Fair added, “we award these 
scholarships to help advance education in 
asphalt pavement technology to try to ensure 
that students coming out of the Ohio universities 
in engineering and construction management 
are aware and trained in asphalt pavement 
technology. It also fosters our relationship with 
the universities."

Along with the importance of the program for 
this year’s scholarship recipients, the same is 
true for the industry.

The ideals of the scholarship program originated 
in the association’s 1994 Long Range Strategic 
Plan. The reason being is that until the mid-
1990s, no universities in Ohio offering civil 
engineering and construction management 
degrees provided coursework in flexible 
pavements technology. Since the inception of 
the FPO Asphalt Industry Scholarships for the 
1995-1996 academic year, the program has 
encouraged Ohio’s institutions to advance their 
curriculum in asphalt pavement technology, 
as well as complemented the flexible pavement 
industry's continued quest for quality in 
pavement and the future work force. 

Since its inception, the FPO Asphalt Industry 
Scholarship Program has promoted the 
following objectives:

•	 Provide an incentive for students to gain knowledge in asphalt 
	 pavement technology by requiring scholarship recipients to take at 
	 least one asphalt pavement course
•	 Provide an incentive for colleges/universities to offer asphalt pavement 
	 coursework
•	 Establish a relationship between the asphalt industry and universities to 
	 raise awareness of asphalt pavement in the academic community
•	 Provide a workforce trained in asphalt pavement technology

“Advance” … “Ensure” … “Train” … “Foster” … are the qualities that 
make up the FPO Asphalt Industry Scholarship Program’s bottom line – 
making it truly an investment into the future.

SAFETY INNOVATION...
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Michael Spade
U. of Akron

Flexible Pavements of Ohio

Carly Yowell
Ohio State U.

Fred & Teresa Frecker

Blake Dickmann
Ohio State U.

Gerken Paving Inc.

Matthew Burton
U. of Cincinnati

John R. Jurgensen Co./
Valley Asphalt

Taylor Schepers
U. of Dayton

Barrett Paving 
Materials Inc.

Michael DeLisio
Ohio State U.

Kenmore Construction Co./
Northstar Asphalt Inc.

Evan Holcombe*
Graduate Student

Ohio U.

Wayne & Debbie 
Brassell Asphalt Pavement 

Industry Scholarship

Colton Forcum
Ohio U.

Martin Marietta 
Aggregates

Chelsea Vretenar*
Ohio State U.

Burgett Family/
Kokosing 

Construction Co.

Rachel DuBois
Ohio State U.

Ohio CAT/
Caterpillar Inc.

Alexander Thomas-Dull
U. of Toledo

Erie Blacktop Inc.

Courtney Bucci
U. of Dayton

Flexible Pavements of Ohio

Adam Hillen
Ohio U.

Flexible Pavements of Ohio

Nicholas Kelsey
U. of Dayton

Flexible Pavements of Ohio

Robert Parker
Ohio U.
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2016-2017 FPO Asphalt Pavement 
Industry Scholarship Recipients•                                                  •

The 2016-17 scholarship recipients were announced and honored earlier this year during the Ohio Asphalt Expo in March.



Osama Abdulshafi, Ph.D.
Barrett Paving Materials Inc.*
Bowers Asphalt & Paving Inc.

Burgett Family/
Kokosing Construction Co. Inc.*

Columbus Bituminous Concrete Corp.
Columbus Equipment Co.

Cunningham Asphalt Paving Inc.
Dine Comply Inc.
Erie Blacktop Inc.

William H. Fair, P.E.
Fred & Teresa Frecker

General Insurance Co.
Gerken Paving Inc.*

Hardrives Paving Construction Inc.
Hy-Grade

John R. Jurgensen Co./
Valley Asphalt Corporation*
Kenmore Construction Co.*
The Koski Construction Co.

M&B Asphalt Co. Inc.
The McLean Co.

Martin Marietta Aggregates*
Meeker Equipment Co. Inc.

Northeastern Road Improvement
Northern Ohio Paving
Northstar Asphalt Inc.*

Ohio CAT & Caterpillar Inc.*
Osterland

Schloss Paving
The Shelly Co.*

H.P. Streicher Inc.
Thomas Asphalt Paving Co.

Valley Materials Inc.

*Denotes pledges of $50,000 or more

•Scholarship Fund Contributors•
F P O  A s p h a l t  P a v e m e n t  I n d u s t r y 

The following companies and individuals have contributed to endow the Ohio Asphalt 
Pavement Industry Scholarship Fund through the National Asphalt Pavement Association 

Research & Education Foundation (NAPAREF)

In addition, the following companies and individuals have made a supplemental contribution to enable additional scholarships:

Erie Blacktop Inc. • Wayne & Debbie Brassell • Shelly & Sands Inc. 

Caleb Knittel
Ohio U.

The Shelly Co.

Caleb Slyh
Ohio U.

The Shelly Co.

Dan Todd
U. of Dayton

The Shelly Co.

Jennah Rawahneh
Ohio U.

Shelly & Sands Inc.

*Repeat 
Scholarship 
Recipient
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Construction projects for transportation systems are often complex and require 
a significant number of interactions between the owner and contractor to 
ensure a successful project outcome and timely project delivery. These projects 
require a significant amount of documentation that has traditionally been 
accomplished through clunky, paper-based documentation systems, which 
necessitate significant time, money and storage. More importantly, they’re 
extremely vulnerable to unintentional errors and omissions.
 
In today’s world of instant messaging and real-time communication 
requirements, the transportation infrastructure industry is best served 
by managing its construction projects using the best-available paperless 
solutions, otherwise known as e-Construction.

What is e-Construction?
The FHWA defines e-Construction as the collection, review, approval and 
distribution of highway construction contract documents in a paperless 
environment:

	 Electronically capturing construction data
	 Electronic submission of all construction documentation
	 Increased use of mobile devices
	 Increased automation of document review and approval
	 Essential use of electronic signatures by all parties throughout the process
	 Secure electronic document and workflow management accessible to 

	 all stakeholders on any device

The phases of construction (blue) that can be influenced by e-Construction and examples of e-Construction improvements (orange).

Design Bidding
Contract 

Award/Notice
to Proceed

Access to Field 
Documentation

Material 
Certification/Testing

Construction 
Inspection Pay Estimate Change Orders Audit

Plans, Specs & 
Estimates

Electronic 
Bidding

Contract Digital 
Signatures

Plans & 
Specifications Testing Reports Real-time inspection 

observations
Field Note 
Records

Survey Records Testing 
Standards/Specs

Daily Construction 
Report

DBE/Apprentice 
Documentation

Approved 
Product List

Materials 
Sampling/Tracking

Submittals/RFIs

Force Account 
Forms

Expedited 
Approval

Audit Doc 
Search

Project 
Completion

Punch Lists

IMPROVED 
Transportation 
Infrastructure 
Construction with 
e-Construction

By George White, Pavia Systems Inc.

The phases of construction (blue) that can be influenced by e-Construction and examples of e-Construction improvements (orange).
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BOCA Construction, Inc.
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E-Construction has the potential to dramatically change the way construction 
projects are managed by enabling communications that are more timely, 
efficient, flexible and cost-effective. More importantly, it has the potential 
to reduce risk of project cost overruns and delays and ultimately make our 
lives safer by showing agency officials and decision makers video and photos 
of problems when they happen onsite; engineers can experience real-time, 
strategic project inspections providing clear visibility to any issues in the field.

Many infrastructure projects – such as transportation and energy distribution 
facilities – will realize a 15- to 25-percent reduction in engineering and 
construction costs. The figure here from a Boston Consulting Group case 
study shows how performance on a highway project can be enhanced by 
digitalization, specifically through the application of digital design, models 
and e-Construction throughout the project lifecycle, including automated and 
autonomous construction equipment and condition monitoring.

How to get started with e-Construction?
Moving your current process to this type of paperless technology can be a 
significant undertaking.

Source: Boston Consulting Group

Benefits to be Realized by Digital Solution Use

Impact on lifecycle cost (%)	 -16%

	 Design and engineering	 +0%

	 Construction	 -19%

	 Operations	 -10%

Impact on construction time (%)	 -23%

$24.1 Billion Annually

 *	2016 e-Construction in Practice Survey of 186 Transportation 
	 Construction professionals, sponsored by Pavia Systems.

Most common uses of e-Construction tools today*

Making key documents easily available to field personnel

Inspection reports

Managing the design, letting and bidding process 

77%

75%

68%
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Many early e-Construction adopters have found focusing their efforts 
on mobile project inspection solutions to be an advantageous first step 
in the process. 

By understanding and implementing the use of transformative 
technologies and processes in project inspection, organizations can 
create higher quality, eco-sustainable construction projects – all while 
saving money, time and liability risk.	

Common Obstacles can Easily be Overcome	
Developing and implementing any e-Construction initiative comes 
with some key considerations and challenges. It is important that your 
organization considers all of the potential obstacles to fully implement 
a project inspection e-Construction system. Most commonly obstacles 
and limitations include:

	 People: Organizational change management concerns

Perhaps the greatest obstacle faced is challenging of the status quo 
and convincing your organization that the effort in moving away from 
a paper-based system to mobile project inspection is well worth the 
investment in learning a new process. Selecting a software provider that 
offers change management consulting is a smart solution.

	 Process: Training and ongoing field support

One of the most important considerations when selecting a new solution 
of this magnitude for your organization is if the provider will serve as 

a partner in the training and support of the software you purchase for 
your team in the field.

	 Technology: Concerns about integration with other software

Choosing a mobile project inspection provider with an open API that 
will allow your internal IT team to integrate the system with other 
technologies should be a priority. You should also select a product whose 
development team has thoughtfully considered integration with the 
industry's most widely used solutions.

	 Budget: Restrictions, limitations and competition for grants

It is important to consider the cost of doing nothing. Yes, all change 
initiatives require an initial startup funding, but the return on 
investment for e-Construction exceeds those costs – a fact that’s 
been proven by several early adopter states on various e-Construction 
initiatives. 

Stop Wasting Money & Embrace e-Construction
Implementing e-Construction will be disruptive. It will be 
transformative. Processes that could have taken weeks may only take 
days. Processes that took hours may only take minutes. This will 
translate to fewer hours wasted on administrative work, which should 
result in better efficiency and a lower overall cost to deliver the project. 
The cost savings for various expenses can be significant, as you will see 
a reduction in the usage of fuel, postage, printing, etc. A reduction in 
these types of expenses will also provide a significant reduction of the 
environmental impact of your state, considering the amount of paper 
and fuel consumed will be significantly diminished. 
				  
E-Construction will make the oversight and management of 
construction projects dramatically easier, but, full disclosure, it will not 
be straightforward or easy to put an e-Construction system in place. 
Once this is done, however, the time, energy and expense saved moving 
forward will be worth the investment made in improving your people 
and processes on the front-end.		

George White is the CEO and co-founder of 
Pavia Systems Inc. He is a familiar face to 
FPO, as he led the seminar “Using Mobile 
Technology for Field Data” at the 2015 
Ohio Asphalt Expo.

The project inspector is capturing photo observations onsite using 

HeadLight, a mobile project inspection solution. Observations are shared 

real-time with members of the project team both in the office and in the field. 
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Flexible Pavements of Ohio (FPO) is 
now accepting nominations for the 
2016 Quality Asphalt Paving Awards, the 
Ecological Award and the Master Craftsman 
Award.

Nominations for the Quality Asphalt Paving 
Awards are being accepted for work performed 
during the 2016 construction season. Quality 

Asphalt Paving Award nominations are being accepted for Ohio Department 
of Transportation/Ohio Turnpike Projects, Local Roads or Streets, Commercial 
Parking Facilities, Special-Use Pavements and Airport Pavements.

The FPO Ecological Award was established to recognize asphalt production 
facilities that best demonstrate safe and responsible environmental practices. 
Facilities will be judged on design layout, clean operation, maintenance 
performance practice and community awareness activities.

The Master Craftsman Award recognizes contractors whose work has 
stood the test of time. The winner of this award will be acknowledged for a 
commitment to quality workmanship exhibited by exemplary pavement 
performance. The award recipient will be selected from pavements with an 
existing surface course having given acceptable service for 15 years or more 
and continues to provide exceptional service.

Go to www.flexiblepavements.org for additional information, including 
award nomination forms and eligibility requirements. Nominations for all 
award categories must be received at the FPO office by Friday, October 14, 
with a final cutoff date of Thursday, November 10.

Please contact Andrew Gall at (614) 791-3600 or by e-mail at 
andrew.gall@flexiblepavements.org with any questions regarding 
the awards program.

2016 Quality Asphalt Paving Award Nominations
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Ohio Transportation Engineering Conference 
October 25-26, 2016
Columbus Convention Center
400 North High St. • Columbus, Ohio 43215

The Ohio Transportation Engineering Conference 
(OTEC) is a two-day event attended by more than 3,000 transportation 
professionals from throughout the nation. OTEC is co-sponsored by the Ohio 
Department of Transportation and The Ohio State University.

Visit the OTEC website at www.otecohio.org for up-to-date conference 
information as well as archived material from previous conferences.

Ohio Asphalt Paving Conference
February 1, 2017
The Fawcett Center
The Ohio State University
2400 Olentangy River Rd. • Columbus, Ohio 43210

The Ohio Asphalt Paving Conference is a collaborative effort of state and 
local government, academia and the asphalt industry to present practical, 

usable technologies and strategies for the design and construction of asphalt 
pavements.

Visit FPO’s website at www.flexiblepavements.org for more information 
regarding this event.

Ohio Asphalt Expo
March 14-15, 2017
Columbus/Polaris Hilton Hotel
8700 Lyra Dr. • Columbus, Ohio 43240

The Asphalt Expo is Ohio’s premier asphalt 
pavement event with multiple, concurrent educational sessions and an 
indoor and outdoor trade show and exhibition. If you construct, inspect, 
manage or maintain local or private transportation infrastructure, the  
Ohio Asphalt Expo has the information you need to ensure a successful, 
long-lasting asphalt pavement.

Visit the Expo website at www.ohioasphaltexpo.org for more information 
regarding this event.
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JC Equipment 
Sales & Leasing

2300 East Kemper Road   •   Cincinnati, OH 45241
877-529-7626 • 513-772-7612

Our biggest 
             is our people

3D Machine Control 
Specialists

Expert Installation

Unparalleled Field 
Support

3D Modeling Software

Paver Systems

Pocket 3D

Laser Sales & Service

Instrument Sales & 
Service

Millimeter GPS

IT’S ALL ABOUT
THE PLUS
IT’S ALL ABOUT
THE PLUS

www.topconpositioning.com

®

High-precision 
fine-grading 
for your existing 
Topcon 
3D-GPS system

It’s all about your 
productivity and profit!

High-precisionHi h i i

It’s hard to imagine - a dozer doing precision 

grading at twice the speed of rough grading. 

3D grading, twice as fast. That’s Topcon fast.

topconpositioning.com/3DMC2
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The same high-precision 3D 
grading system that finishes 
your base is now ready for 
your paver.

Topcon’s exclusive Millimeter 
GPS™ brings all the 
productive advantages of 
automatic 3D-GPS+ control to 
your paver, and out-of-this-
world performance to your 
most demanding jobs.

With the power of dual-
constellation satellite tracking 
and the razor smooth 
precision of LazerZone™ 
technology, you’ll shave off 
time, material and the need 
for costly stringlines.

800.443.4567 
www.topconpositioning.com

0804_AC_MMGPS_Paver.indd   1-2 3/18/08   11:06:12 AM

SALES  •  SERVICE  •  SUPPORT



www.wirtgenamerica.com

UNBEATABLE TEAM.

ROAD AND MINERAL TECHNOLOGIES

The Wirtgen Group owes its strength to the excellence of its four product brands – 
Wirtgen, Vögele, Hamm and Kleemann – with their unique wealth of experience. 

Put your trust in the Wirtgen Group team.

Whether new construction or rehabilitation – 
roads are our customers’ domain. With future-
oriented technologies, reliable machinery,
unceasing innovation, and highest demands
on customer service and advice, we pursue
one single goal: The perfect road!

Hudson, OH 330.655.5900

Columbus, OH 614.475.2880

West Chester, OH 513.777.5556 www.themcleancompany.com


