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By J. Baxter Burns, II
President, FP2, Inc.

PRESIDENT’S MESSAGE

W
e in the pavement preservation 

community need no convincing of 

the benefi ts of asset management and 

preservation.

We’ve built our careers around it, and our efforts 

are divided between applying pavement preservation 

principles in the fi eld, improving preservation materials 

and techniques in the lab and test facility, and proselytizing 

others to adopt road preservation strategies.

That’s why it was so rewarding in June 2011 to see 

new support for pavement preservation emerge “inside 

the Beltway”.  Such support will be critical as FP2, Inc. 

forges ahead with its efforts to get pavement preservation 

included in the long-delayed surface transportation program 

reauthorization legislation now being debated on Capitol Hill.

There we are fi nding support among legislators. For 

example, during the 10th Transportation Construction Coalition 

lobbying “fl y-in” May 25, FP2 supporters had a total of 20 

meetings with legislators and staff. Very positive feedback 

regarding pavement preservation was reported by the delegates.

MORE POLICY RESOURCES
That was May. On June 1, a report released by the groups 

Smart Growth America and Taxpayers for Common Sense—

Repair Priorities: Transportation Spending Strategies to Save 
Taxpayer Dollars and Improve Roads—asserts that America’s 

road network is in a state of poor repair, and that states 

should invest more dollars in preservation and maintenance 

instead of expanding the highway system.

“Rehabilitating a road that has deteriorated is substantially 

more expensive than keeping that road in good condition,” 

the report states. “Investing in repair and preservation does 

more than make headway on an inevitable problem; it actively 

reduces the scale of future costs … [p]rioritizing repair and 

preservation makes good fi scal sense and brings with it a host 

of additional benefi ts.” That’s what we’ve been saying all along!

The report examines road conditions and spending 

priorities in all 50 states and the District of Columbia, and 

recommends changes at the state and federal level that 

would benefi t taxpayers while creating what it calls “a better 

transportation system.” The 47-page report from SGA and 

TCS may be downloaded at www.smartgrowthamerica.org/

repair-priorities.

Now “fi x it fi rst” always has been the mantra of those 

institutions which would block new highways and capacity 

improvements by shifting the focus from new construction 

to putting money in existing highways. It could be argued 

that such anti-highway groups are less interested in repairing 

roads than they are in suppressing new construction, so it’s 

important that preservation and maintenance not be used by 

obstructionists as a “red herring” that defl ects funding from 

needed improvements. Still, this report is welcome.

A reasonable position is that both system preservation 

and expansion should be facilitated by adequate funding. But 

in an era of declining funds, many road agencies have no 

choice but to put their limited funds in system preservation 

to tide them over until cash fl ow improves.

PAVEMENT MANAGEMENT ROADMAP
The case for a national approach to pavement preservation 

was bolstered earlier this year by the release of the Pavement 
Management Roadmap. Sponsored by the Federal Highway 

Administration and authored by Kathryn A. Zimmerman, 

Linda M. Pierce and James Krstulovich of Applied Pavement 

Technology, Inc., the roadmap helps identify the steps needed 

to address current gaps in pavement management and to 

establish research and development initiatives and priorities. 

For more information, see our feature in this issue.

Download your copy at http://www.fhwa.dot.gov/asset/

hif11011/hif11011.pdf.

But there’s more. At press time in June 2011, another report—

Performance Driven: Achieving Wiser Investment in Transportation 

by the National Transportation Policy Project of the Bipartisan 

Policy Center—put the management and preservation of 

existing transportation system assets right near the top of a 

laundry list of key recommendations for the next national 

surface transportation program. Download the June report 

at http://bipartisanpolicy.org/library/report/performance-

driven-achieving-wiser-investment-transportation.

It’s clear that interest in pavement preservation at the 

local, state and national levels is growing from coast to coast. 

Please join us as we keep the ball rolling! 

Powerful New Rationale
for Pavement Preservation

530360_Slurry.indd   1 5/12/11   5:42:36 PM
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T
oday’s pavement preservation treatments are 

environmentally sustainable strategies for road 

maintenance and life extension.

Recent analyses of energy inputs and emissions 

outputs of pavement preservation treatments—compared 

By Jim Chehovits, P.E. and Larry Galehouse, P.E.

Preservation Treatments Are
Environmentally Sustainable

Table 1: Total Energy Use for Pavement Construction Materials 
(Chappat and Bilal, 2003)

to conventional rehabilitation and reconstruction practice—

show that these treatments have signifi cantly lower energy 

usage and greenhouse gas emissions than conventional 

rehab and reconstruction.

In the analysis, the basics of energy use (inputs) 

and greenhouse gas (GHG) emissions for various 

pavement materials, construction processes, and 

pavement preservation techniques were considered. We 

also compared energy use and GHG emissions on an 

annualized life-extension basis. Any way it is looked at, 

pavement preservation techniques offer reduced energy 

inputs and lower GHG emissions compared to classic hot-

mix asphalt, and even warm-mix asphalt reconstruction 

techniques.

Any pavement strategy will require a series of 

procedures that use energy and emit greenhouse gases. 

Pavement rehabilitation and reconstruction require large 

amounts of energy to obtain and process raw materials, 

transport, mix and apply the fi nal product, while pavement 

preservation processes require much less energy to apply 

the fi nal product to the road surface. The big benefi t is 

during the technique’s service life. We present data on 

energy usage per unit area of pavement life extensions 

via pavement preservation treatments and compare it to 

typical design lives of reconstruction and rehabilitation 

techniques.

Pavement preservation treatments typically include 

spray-applied surface seals, thin overlays, crack treatments, 

chip seals, slurry seal/micro surfacing, surface recycling, 

and others.

Each preservation treatment reduces damaging effects 

of aging and deterioration of the pavement surface layer 

and helps protect the integrity of the underlying pavement 

structure. If proactive preservation treatments are not 

used, pavements will deteriorate more rapidly, and will 

require major rehabilitation with structural overlays or 

reconstruction much earlier.

Alternatively, conventional construction, rehabilitation 

 and maintenance of pavements require obtaining, 

processing, transporting, manufacturing and placement 

of large amounts of construction materials, including 

base materials, aggregates, and asphalt cement or 

Portland cement binder. These conventional processes 
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use substantial amounts of energy, and generate 

greenhouse gases.

Vastly different amounts of energy are consumed 

between the different construction, rehabilitation and 

preservation techniques. These various techniques also 

provide differing amounts of pavement design lives and life 

extensions.

The life extension of each preservation treatment can be 

compared to the required energy and GHG emissions to 

determine an annualized energy use and GHG emission 

level. To minimize energy inputs and GHG emissions 

over the life of the pavement, treatments having the lowest 

annualized energy use and GHG emissions should be 

considered.

‘GREEN’ HIGHWAYS CONSIDERED
Many of us are familiar with the Leadership in Energy 

and Environmental Design (LEED) system for structures. 

By incorporating approved, environmentally sustainable 

design elements, materials or construction practices, a 

structure may attain LEED certifi cation by the U.S. Green 

Building Council, or even achieve coveted Silver, Gold or 

Platinum certifi cation levels.

A new LEED-ND (for Neighborhood Development) category 

focuses on complete residential, commercial and mixed-use 

projects developed by a single entity, and includes pavement 

attributes for project certifi cation.

A similar system now exists to assess environmental 

sustainability of roadways. Greenroads provides a 

sustainability performance metric for roadway design 

and construction. The system defi nes environmentally 

sustainable attributes of roadways, provides a system 

for evaluation of roadway sustainability, and includes 

a collection of sustainable design and construction 

practices.

The system includes 11 project requirements, including 

items ranging from the existence of pavement preservation 

and environmental maintenance plans, to construction 

quality control, and life-cycle cost analysis. Credit can be 

given for use of several pavement technologies, including 

warm mix asphalt, cool pavements, and quiet pavements, to 

name a few. Additional voluntary credits are available that 

can be added to produce a fi nal Greenroads score. The score 

can be used for tracking and evaluating roadway project 

and system sustainability.

And as the environmental sustainability of individual 

roadways gets a closer look via Greenroads, the actual 

energy inputs and emissions of pavements has garnered 

closer scrutiny. For example, BASF Corp. recently developed 

an eco-effi ciency analysis (see Micro Surfacing Scores High 
Points in Ecological Sustainability, Effi ciency, PPJ, Winter 2010, 

pp 8-13).

The Road Rehabilitation Energy Reduction Guide for 
Canadian Road Builders by the Canadian Construction 

Association (2005) was developed to provide information on 

methods to reduce energy usage during road construction 

and maintenance operations. 

But a landmark study by M. Chappat and J. Bilal – The 
Environmental Road of the Future: Life Cycle Analysis, Energy 
Consumption and Greenhouse Gas Emissions – was released 

by the Colas Group in 2003 and is an in-depth analysis 

of energy consumption and GHG emissions of over 20 

different paving product types by ton of material placed 

(see Table 1). Chappat and Bilal show that portland cement 

concrete (PCC) paving materials and processes demand the 

most energy, followed by hot mix asphalt (HMA) paving. 

The report also showed that cold-in-place (CIP) recycling is 

the least energy-intensive process.

ENERGY, EMISSIONS FOR ROADWORK
A comprehensive and realistic measure of energy use 

and GHG emissions of a specifi c type of roadwork begins 

at the extraction of raw materials from the earth, and 

including all intermediate steps, such as transport, refi ning, 

manufacturing, mixing and placement. These energy input 

and emissions data then can be extended via an annualized 

life extension basis.

 Energy consumption for aggregate production includes 

quarrying, hauling, crushing and screening. Chappat and 

Bilal demonstrate that energy consumption for aggregate 

production ranges from 25,850 to 34,470 Btu/t, and GHG 

emissions range from 5 to 20 lb CO
2
/t.

Energy consumption for asphalt binder production 

includes crude oil extraction, transport and refi ning. Energy 

consumption for asphalt binders has been determined to 

be 4.2 mm Btu/t, and GHG emissions are 570 lb CO
2
/t. 

 Table 2, Part 1: Annualized total energy use and GHG emissions for 
pavement preservation treatments (after Chappat and Bilal)
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transport varies with the distance 

and the quantity of material moved. 

Transport energy has been reported 

as 1,250 Btu/t-mile with 0.2 lb CO
2
/

t-mile.

Placement and construction 

consists of all activities required to 

install the materials or products, 

including traffi c control, site and 

product preparation, compacting, 

fi nishing, clean up and waste 

disposal.

The highest energy-consuming 

process for placement is hot in-place 
(HIP) recycling at 393,000 Btu/t with 

68 lb CO
2
/t of GHG. This is due to the 

need to heat the road surface to soften 

and reclaim the existing pavement.

Placement of asphalt concrete and 

cold mixes require between 5,170 and 

7,750 Btu/t with 0.8 to 2.2 lb CO
2
/t of 

GHG. Placement energy for PCC is the 

lowest at 1,900 Btu/t with 0.4 lb CO
2
/t 

of GHG.

Chappat and Bilal’s data show that 

portland cement concrete pavements 

use the highest energy consumption 

at approximately 860,000 Btu/t, with 

the highest energy demand being 

required for pyroprocessing of raw 

materials to make cement.

Asphalt concrete utilizes less 

energy than PCC at 586,000 Btu/t, 

with the majority of energy being 

required for manufacture of the 

asphalt cement and heating of 

aggregate during the hot mix 

production process. Processes that use 

unheated aggregate and cold applied 

binders utilize the least amount of 

energy per ton.

A caveat: Different types of 

pavement construction, rehabilitation 

and preservation operations consume 

different amounts of energy. Energy 

use and GHG emissions per ton 

of product provide only a relative 

comparison of products.

The specifi c pavement structure or 

work-type—together with the actual 

quantities of materials—must be 

evaluated to more accurately compare 

energy use and GHG emissions for 

construction, rehabilitation and 

preservation. One estimate showed 

that for different pavement section 

designs yielding the same structural 

For asphalt emulsions, energy 

consumption is 3.0 mm Btu/t and 

GHG emissions are 442 lb CO
2
/t.

Manufacturing includes all steps 

involved with handling, storing, 

drying, mixing, and preparation of 

materials. Typical manufacturing 

products for highway use include hot 
mix asphalt (HMA), cold mix, crack 
sealant, and drying surface dressing 
aggregate. Production of HMA 

consumes 237,000 Btu/t and produces 

44 lb CO
2
/t.

Warm mix asphalt production, 

as reported by Chappat and 

Bilal, consumes 201,000 Btu/t, 

approximately 15 percent less than 

HMA, although this varies widely due 

to the variety of different processes. 

Cold mix asphalt production only 

requires 12,000 Btu/t, as there isn’t 

a need to heat aggregate to elevated 

mixing temperatures.

The produced construction 

materials must be transported to 

the work site. Energy consumed on 

Our name—All States Materials Group— represents the unified 
efforts of our family of companies and their employees to offer 
high-quality products and services at cost-effective prices.

From contracting to materials supply, if it’s road construction or 
maintenance...

All States Materials Group has you covered!

(800) 343-9620                                   ASMG.com

All States
Materials Group®

462689_All.indd   1 1/12/10   7:00:53 PM
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performance, energy use and GHG 

emissions can vary as much as 

80 percent.

ENERGY, EMISSIONS
FOR PRESERVATION

Energy use and GHG emissions 

are available for some pavement 

preservation treatments, including 

thin HMA overlays and HIP.

There have been some specifi c 

comparisons performed for various 

types of chip seals and for micro 

surfacing (no references could be 

found for fog sealing and crack 

treatments). To provide uniform 

comparisons, the information 

developed by Chappat and Bilal was 

used to calculate energy use and GHG 

emissions for typical preservation 

treatments.

Energy use and GHG emissions 

were calculated per unit area of the 

pavement surface, using typical 

quantities of raw materials for each 

treatment. Preservation treatments 

considered include the HMA overlay, 

HIP, chip seal, micro surfacing/slurry 

seal, crack fi ll, crack seal and fog seal. 

For some treatments, several different 

application rates of the treatment were 

considered.

Table 2 shows calculated energy 

use and GHG emissions for these 

pavement preservation treatments. 

The analysis of energy use and GHG 

emissions includes the entire process 

for each treatment, including raw 

materials, transport, processing, 

mixing and installation. 

Thin HMA overlays, placed 

approximately 1.5 to 2.0 inches thick, 

are commonly used as a pavement 

preservation treatment. GHG data 

are calculated based on using a 140 

lb/ft3 in-place density. The 1.5-in. 

thickness uses 0.079 t/yd2 and the 

2-in. thickness uses 0.105 t/yd2. The 

analysis used an energy use of 586,000 

Btu/t for the entire process. 

Hot In-Place (HIP) Recycling 

consists of heating, removing and 

remixing of one inch of the existing 

pavement surface, followed by 

installation of a new 1-in.-thick 

asphalt concrete overlay producing 

a 2-in.-thick treatment. Energy 

use basis is 491,000 Btu/t. Data are 

calculated using a 140 lb/ft3 in-place 

density.

Two chip seal treatment designs 

were analyzed. First, a high quality 

design using 0.44 g/yd2 of asphalt 

emulsion with 38 lb/yd2 of aggregate. 

The second design, a lesser binder 

application rate of 0.35 g/yd2 with a 

smaller aggregate gradation of 28 lb/

yd2. Energy use is calculated including 

emulsion and aggregate raw materials, 

transport and installation.

Two slurry seal/micro surfacing 

treatment designs were analyzed. 

First was a typical Type III aggregate, 

with 12 percent emulsion and a 24 lb/

yd2 application rate, and the second 

design was a typical Type II aggregate, 

with a 14 percent emulsion and a 16 

lb/yd2 application rate. Energy use is 

calculated including emulsion and 

aggregate raw materials, transport 

and installation.

Crack sealing was calculated for 

a typical pavement cracking density 

424523_Martin.indd   1 4/8/09   8:46:10 PM
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on the basis of 1 ft. of crack sealing per square yard. This 

density is equivalent to one full length longitudinal crack 

per lane, and full width transverse cracks spaced at 36 ft. 

This crack pattern, for a typical lane mile, produces 7,040 

linear feet of cracking for the area of 7,040 yd2, which is 

one linear ft/yd2. An installation rate of 5,000 lb per day is 

used. The application yields four linear feet per pound of 

sealant, producing an installation amount of sealant of 0.25 

lb/yd2. Energy use is calculated including raw materials, 

manufacturing, transport, fi eld heating, reservoir cutting 

and installation.

Crack fi lling was calculated for a typical pavement 

cracking density of 2 ft. of crack fi lling per square yard. 

This density is equivalent to a crack pattern of two full 

length longitudinal cracks, and full width transverse 

cracks spaced at 18 ft. This crack pattern, for a typical lane 

mile, produces 14,080 linear feet of cracking for the area of 

7,040 yd2, which is 2 linear ft/ yd2. An installation rate of 

5,000 lb per day is used. The application yields 4 linear feet 

per pound of sealant, producing an installation amount 

of sealant 0.50 lb/yd2. Energy is calculated including raw 

materials, manufacturing, transport, fi eld heating and 

installation.

Fog sealing is calculated for three different application 

rates; 0.05, 0.10, and 0.15 g/yd2 of a 50:50 water-diluted 

asphalt emulsion. Energy use is calculated including raw 

materials, manufacturing, transport and installation.

For comparison purposes, energy use and GHG 

emissions per square yard for HMA new construction, 

HMA rehab, and WMA rehab were determined.

HMA new construction. The structural section for this 

pavement is 4 in. of HMA placed on 6 in. of compacted 

aggregate base course. Energy is calculated including 

raw materials, heating, mixing, transport, placement and 

compaction.

 Table 2, Part 2: Annualized total energy use and GHG emissions for 
pavement preservation treatments (after Chappat and Bilal)

8600 Berk Blvd.  /  Hamilton, OH 45015  /  Tel 513 874.6192 / Fax 513 874.6540
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services and supply of asphalt emulsions.
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HMA rehab. Both a 4-in.-thick HMA overlay and a 

3-in.-thick overlay are investigated. Energy is calculated 

including raw materials, heating, mixing, transport 

placement and compaction. 

WMA rehab. Both a 4-in-thick warm mix asphalt (WMA) 

overlay and a 3-in.-thick overlay are examined. Energy 

is calculated including raw materials, heating, mixing, 

transport placement and compaction.

ANNUALIZED ENERGY USE
Several studies have attempted to determine the 

amount of life extension provided by different pavement 

preservation treatments. The resulting life extensions 

have varied widely. Pavement life extensions provided by 

preservation treatments range from one year for fog sealing, 

up to 10 years for thin HMA overlays and HIP.

The energy and GHG data must be normalized for the 

expected pavement life extension to appropriately compare 

energy use and GHG emissions of preservation treatments. 

The normalization is accomplished by dividing unit area 

energy and GHG data by the life extensions to produce 

annualized results. The annualized results for pavement 

preservation treatments are shown in Table 3. In Table 3 the 

ranges for energy use and GHG emissions are due to the 

ranges of life extension times.

The annualized energy and GHG data for pavement 

preservation treatments ranges from 250 Btu/yd2-yr for a 

0.05 g/yd2 fog seal application upwards to 12,160 Btu/yd2-yr 

for 2-in. of HMA overlay. Annualized results for the new 

construction and rehabilitation work types range from 6,780 

to 7,840 Btu/yd2-yr.

The results group into three categories. The fi rst category 

includes the thin HMA overlay, HIP, new construction 

and rehabilitation, and has the highest annualized results, 

ranging from 3,870 to 12,160 Btu/yd2-yr energy and 0.9 to 2.4 

lb/yd2-yr of GHG.

Treatment

New
Consruction

Major
Rehab

Hotmix
Asphalt

Major
Rehab

Warm Mix
Asphalt

Details

4” (100 mm)
HMA
over

6” (150 mm)
Aggregate

Base

4” (100 mm)
Overlay
3” (75 mm)
Overlay

4” (100 mm)
Overlay
3” (75 mm)
Overlay

Design
Life

(years)

20

15

12

15

17

Energy Use
per Year

GHC
Emissions
per Year

BTU/yd2 MJ/m2 Ib/yd2 kg/m2

7840

7500

7050

7210

6780

9.9

9.4

8.9

9.2

8.5

1.2

1.3

1.3

1.3

1.3

0.7

0.8

0.7

0.8

0.7

 Table 3: Annualized Energy Use and GHG Emissions for Asphalt 
Concrete Pavement Construction and Rehabilitation
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The second category includes chip 
seal, micro surfacing, and crack fi ll 
at 930 to 2,565 Btu/yd2-yr energy and 

0.13 to 0.35 lb/yd2-yr of GHG. The 

third and fi nal category includes fog 
sealing and crack sealing with 250 to 

870 Btu/yd2-yr energy and 0.04 to 

0.14 lb/yd2-yr of GHG.

Results show that on an 

annualized basis, different process 

types require differing amounts 

of energy per year of pavement 

life. New construction, major 
rehabilitation, thin HMA overlay, 

and HIP have the highest energy 

use and range from 5,000 to 10,000 

Btu/yd2-yr. Chip seals, slurry seals, 
micro surfacing, and crack fi lling 

utilize lower amounts of energy per 

year of extended pavement life and 

range from 1,000 to 2,500 Btu/yd2-yr. 

Crack seals and fog seals use the 

least amount of energy per year of 

extended pavement life, at less than 

1,000 Btu/yd2-yr.

In conclusion, pavement 

preservation techniques use 

signifi cantly less energy, and have 

reduced GHG emissions per year of 

pavement life, than HMA and WMA 

rehabilitation overlays, and new 

construction.

Preservation processes require 

less energy and generate less 

GHG emissions due to due to 

their targeted applications of 

specifi c materials, in greatly 

reduced quantities, than with new 

construction or rehabilitation.

To minimize energy use and GHG 

emissions of pavement systems, 

appropriate pavement preservation 

processes should be utilized as much 

as possible, considering pavement 

conditions. 

Chehovits is vice president, operations, 
Crafco, Inc., an Ergon Company, and 
Galehouse is director, National Center for 
Pavement Preservation, Okemos, Mich. 
This article is adapted from a technical 
paper, the full version of which is available 
from http://www.pavementpreservation.
org/icpp/paper/65_2010.pdf
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Gallagher Asphalt 
Corporation
18100 South Indiana Avenue
Thornton, IL 60476
Phone: (708) 877-7160
Fax: (708) 877-5222
Hot-In-Place recycling was pioneered 
by Gallagher Asphalt Corporation—one 
of the oldest and largest asphalt 
producers in the state of Illinois. 
We’ve been building roads for over 80 
years and recycling them for 65. Our 
company is now in its third generation 
of family management and has paved 
or resurfaced literally thousands and 
thousands of miles of pavement under 
some of the country’s most challenging 
conditions. Hot-in-Place recycling will 
save your agency well over 30% by 
reducing grinding, trucking and material 
costs—not to mention it is incredibly 
environmentally friendly. Amazed? 
Call Patrick Faster to hear more 
at 708-877-7160.
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1200 E. Main, Towanda, KS 67144
Ph: 316.536.2262  •  Fax: 316.536.2789

bhansen@dustrol.com
www.dustrol.com

SERVICES AVAILABLE:

> Surface Recycling

> Milled Rumble Strips

> Cold Milling

OFFICE LOCATIONS
Towanda, KS
316.536.2262

Roanoke, TX
817.430.3958

El Paso, TX
915.849.8773

Pueblo, CO
719.583.0905

Lincoln, NE
402.466.1184
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asphalt loves the elements
Asphalt roads made with Butonal® styrene butadiene polymer 
dispersions are stronger and more resilient. Whether you make 
products for micro surfacing, chip seals, thin-lift overlays or 
other eco-effi cient pavement preservation techniques, BASF 
can help asphalt roads perform better and last longer even 
in the toughest conditions.

The performance you need and the sustainability you 
want: at BASF, we create chemistry. 

For more information, call 1-800-395-5152, 
e-mail james.andrews@basf.com 
or arlis.kadrmas@basf.com

www.basf.com/asphalt
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W
e measured performance of two different 

crack sealants over a period of four years, and 

found signifi cant differences in performance 

even after only one winter season. 

We also found application of magnesium chloride 

(MgCl) deicer to the pavements prior to crack sealing had 

a signifi cant negative effect on performance of both crack 

sealants at the higher elevation test section, but not at the 

lower elevation test section.

Crack sealants prevent moisture and debris intrusion 

into pavements. The length of time that crack sealants are 

effective is important to highway agencies.

Many highway agencies utilize a MgCl solution to prevent 

snow and ice accumulation on roadway surfaces. Some 

maintenance engineers have reported that MgCl solution leaves 

a residue inside unfi lled cracks in asphalt pavements and affects 

the performance of crack sealants. If this is true, MgCl should 

not be applied prior to scheduled crack sealing operations.

Unfortunately, snow and ice events can be unpredictable. 

This makes planning sealing activities more complicated 

than they already are. Therefore, a full scale experiment 

was designed to measure the effect of MgCl on crack sealant 

performance in Colorado. 

EXPERIMENT LOCATIONS
The experiment was designed to evaluate the performance 

of two different crack seals with and without exposure to 

MgCl in two climatic locations after three years of service.

Two pavements were selected for the experiment. These 

were located on State Highway 66 (S.H. 66) east of Lyons, 

Colo. and S.H. 7 south of Estes Park, Colo. Although both 

locations are similar with respect to traffi c and pavement 

structure, they differ in climate due to signifi cant elevation 

differences. The S.H. 66 site is located at 5,364 ft. at the 

junction of the eastern plains and the foothills of the Rocky 

Mountains, and the S.H. 7 site is located at an elevation of 

7,526 ft. just east of Rocky Mountain National Park. 

We wanted to see if MgCl ice suppressant applied to a 

pavement surface prior to crack sealing would have an effect 

on sealant performance.

To test this idea two very different crack sealers were 

evaluated. One sealant was a conventional polymer 

modifi ed material conforming to ASTM D6690 Type II; 

the other was a locally produced material modifi ed with 

ground tire rubber. A total of six cracks were fi lled with 

each product with, and without, the presence of MgCl and 

the experiment was replicated. Cracks were fi lled by state 

maintenance personnel on two successive days for each site.

Elevation, Deicer Impacts
Crack Sealant Performance

Crack seal performance was evaluated by measuring the 

amount of crack seal that either separated from the walls of 

the crack, or the amount of cracking that occurred within 

the sealant over time. Measurements were taken annually 

for four years after sealant installation. A photo journal of 

each crack provided a visual recording of each crack at each 

measurement interval. Measurement of each crack began 

from the white line painted on the roadway near the shoulder 

of the pavement and continued to the yellow line marking the 

center of the roadway. Measurements were performed using 

the same technique and personnel each time.

RESULTS AND ANALYSIS
Figs. 1 and 2 are results of performance evaluations for 

the two test sites. Lines on the graphs represent averages 

of the multiple cracks measured for each treatment. These 

data indicate that Product A outperformed product B at 

both locations, and that the lower-elevation Lyons site is 

outperforming the Estes Park site.

In addition, there appears to be a difference in 

performance between MgCl treated cracks at both sites. 

By Scott Shuler, Ph.D., and Jason Hessling

continued on page 35



Call us to find out more.
Gallagher Asphalt Corporation is one of the oldest and largest asphalt producers in Illinois. 

We’ve been building roads for more than 80 years and recycling them for over 65 years. 

Give us a call and we’ll be happy to share all kinds of ways we can make solutions appear—

and your problems disappear!

GALLAGHER CAN NOW SERVE YOUR NEEDS WITH Re-HEAT ASPHALT 
RECYCLING—A PROCESS THAT DOES NOT NEED AN OVERLAY.

800.536.7160  www.hotinplacerecycling.com

Re-HEAT Asphalt Recycling:
Is a sustainable and eco-friendly process that does Not need an overlay

Saves your agency time AND money – anywhere from 30% to 50%

Is a green process that eliminates milling machines, asphalt plants, 

trucking and tack coat

Demonstrates your environmental responsibility by reducing emissions 

by 65% vs. standard paving methods

Reduces carbon footprint of traditional paving by 80% and virtually 

eliminates dust
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Re-HEAT

Go Green,
Save Green

SEARCHING FOR ONE-STEP ASPHALT RECYCLING 

THAT DOESN’T HAVE TO BE OVERLAID?

All roads lead to Gallagher.
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By Nathaniel Bowe, P.E.

F
or many years, the in-place recycling industry 

has focused attention on the benefi ts of reusing 

raw materials in place. Due to increased asphalt, 

cement and fuel prices, these benefi ts alone have 

justifi ed the use of in-place recycling opposed to traditional 

methods. Inherently, the re-use of raw materials in place 

saves money to the road owner and saves precious raw 

materials.

But until recently, there has been very little discussion 

on the decreased energy consumption and decreased 

greenhouse gas emissions due to the use of in-place 

recycling. Dunn Company completed two in-place 

recycling projects during the past few years in Illinois 

that have not only saved time, money and raw materials, 

but have also consumed far less energy than traditional 

methods and produced far fewer greenhouse gas 

emissions.

The research published by M. Chappat and J. Bilal in 

The Environmental Road of the Future: Life Cycle Analysis, 
Energy Consumption and Greenhouse Gas Emissions (2003) is 

the lens through which we will look to examine one full 

depth recycling (FDR) job and one partial depth cold in 

In-Place Recycling Saves
Energy, Cuts Emissions

Half-lane cold mill of Dunn Company premills 
pavement surface in advance of full-depth, in-place 
recycling in Christian County, Ill.
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Table 1: Energy inputs for bituminous pavement applications. For 
milling, the energy for aggregate production and hauling was used from 
CIR item. For aggregate and binder for chipseal, the data were extracted 
from HMA calculations (Chappat and Bilal, 2003)

Table 2: Energy savings and decreased greenhouse gas emissions due to 
the use of FDR in-place recycling, Christian County, Ill.

527859_Gallagher.indd   1 4/19/11   9:57:59 PM
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to use 100 percent of the material on 

that road again.

The fi rst stage was the coring 

out of the shoulder, to a width of 3 

ft. using a combo cutter mill. That 

material was hauled and stockpiled 

to later be returned as shoulder 

material for the new pavement. 

Then 1.75-in. of hot mix asphalt was 

milled off the main line pavement 

and discharged into the cored-out 

area. That material was graded and 

compacted.

Then the mainline pavement 

and new area fi lled with millings 

were pulverized to a consistent 

gradation using recycler/stabilizers 

from Wirtgen America, Inc. The 

pulverized material was then 

recycled in-place with engineered 

emulsion, graded and compacted. 

The recycled pavement was fi nished 

with 4.5-in. of HMA made with 20 

percent RAP, and shouldered with 

the previously stockpiled material. 

Table 2 represents the energy savings 

and decreased greenhouse gas 

emissions due to the use of in place 

recycling.

CIR IN MASON COUNTY, ILL.
Partial-depth—or cold-in-place 

recycling—allows an agency to 

completely eliminate the cracking 

and deterioration in the top 3-5 

inches of a pavement. Mike Pedigo, 

P.E. of Mason County, Illinois, was 

able to do that on County Highway 15 

near Manito.

Table 3: Energy savings and decreased greenhouse 
gas emissions due to the use of CIP recycling, 
Mason County, Ill.

engineer, Cliff Frye, P.E., was able to 

rebuild and strengthen the pavement 

structure as well as widen the 

pavement and increase the width of 

the safety shoulder.

The job, 12.6 miles long, was 

constructed in three phases and four 

years. The county wanted the road 

to be widened from 22 to 26 ft. The 

original design included an 8-in. 

milling with a 10-in. overlay, with 

widening due to heavy truck traffi c. 

The recycling process was multi-stage 

and complex, but allowed the county 

place recycling (CIR) job. For integrity 

of data, the author used the original 

metric units (ton, et al.) unless 

otherwise indicated. Data extracted 

from this publication and used for 

the purposes of these illustrations are 

found in Table 1.

FDR IN CHRISTIAN COUNTY, ILL.
When recycling with full-depth 

recycling, an agency has the ability 

to “start over” with the pavement 

structure. In the case of Christian 

County, Ill., Highway 1, the county 

431235_National.indd   1 6/18/09   10:23:29 AM
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The pavement was 

severely distressed and 

parts of the pavement were 

over 50 percent patch mix. 

Traditional methods would 

lead the agency to a 1.5-in. 

mill and 3-in. overlay. The 

county wanted to complete 

the job as cost effectively 

as possible and create a 

pavement that would last 

15 years or longer.

The existing cross 

section was about 5 in. of 

mix on top of aggregate 

base. There was a layer 

of fi ber mat between 

two layers that was added to slow 

refl ective cracking. The pavement had 

not been treated in over 20 years and 

was nearing the end of its useful life. 

The county contracted to have the 

pavement recycled in place at 

3.5-in. deep. 

The pavement was recycled using 

a Wirtgen 3800 CR and engineered 

emulsion. Each lane was originally 

11 ft. wide, but the county decided 

to incorporate an additional foot of 

shoulder material in the mix to widen 

the existing pavement.

The pavement was pulverized, 

mixed, paved and compacted. After 

a few weeks, the contractor sealed 

the pavement with a double chip 

seal. Table 3 represents the energy 

savings and decreased greenhouse gas 

emissions due to the use of in place 

recycling.

Both jobs practically illustrate 

the energy savings and decreased 

greenhouse gas emissions due to 

in-place recycling. One job used 

a complex approach to reuse 100 

percent of the materials in-place, 

while another used a straightforward 

CIR approach to not only save the 

agency money, but reduce the carbon 

footprint of the job.

While these differences create 

numbers that are impressively 

large, it is important to digest them 

in reasonable terms that are easily 

understood. Since the United States 

is accustomed to seeing things in 

gallons, a simple conversion of 145.94 

mJ/gal. of diesel fuel shows us the 

the amount of energy 243 American 

households consume in a year.

In-place recycling as a means of 

pavement preservation has been a 

popular method to save agencies 

money in the short and long terms. 

As of late, it is becoming clear that 

the process also saves a tremendous 

amount of energy and decreases the 

amount of greenhouse gas emissions 

on construction projects. 

Bowe is director of sales and development, 
Dunn Company, Decatur, Ill.

energy savings in gallons of diesel. 

Likewise, the average American 

household consumes 36,000 mJ of 

energy in a year.

Using these conversions it 

shows that the 12.6-mile Christian 

County job saved the amount 

of energy produced by burning 

187,063 gallons of diesel fuel, or the 

amount of energy 758 American 

households consume in a year. The 

8.64 miles Mason County job saved 

the amount of energy produced by 

burning 59,887 gallons of diesel, or 

384457_Pavement.indd   1 5/28/08   8:36:54 AM
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By Russell Heritage

W
hen Hurricane Rita made landfall on the Gulf 

Coast in September 2005, it had a devastating 

impact on the people of Louisiana and their 

transportation system. This was especially 

the case for La. 27, located in the Lake Charles area, where 

the effects of Category 3-Rita and the resulting storm surge 

turned what had been accumulated, minor pavement 

damage into a serious safety situation.

With winds of up to 115 mph, Rita carried heavy 

rains that fl ooded many areas of Louisiana, including 

the intersection of La. 27 and 28. A 15 to 18-ft. tidal surge 

cascaded over the highway, covering large portions of the 

thoroughfare in nearly 10 ft. of water for days, even weeks in 

some areas. 

Micro surfacing solved problem of rutted Louisiana highway 
after Hurricane Rita flooded pavement and saturated base

E
R

G
O

N
, 

IN
C

.

Micro Surfacing Solves
Hurricane-Induced Rutting

In addition, the storm had littered the road with 

debris, rendering it nearly impassable. Massive efforts 

by construction crews managed to clear the wreckage, 

but the road strained under the weight of the heavy 

machinery. Already saturated with water, the roadbed 

could not support that many tons of equipment without 

compromising its ability to withstand the forces applied by 

normal traffi c. 

As a result, motorists were forced to deal with deepening 

tire ruts that made lane changes diffi cult. Tires would often 

get caught in the ruts, leading drivers to feel like they had 

lost control of their vehicles. The coast’s frequent rainstorms 

caused ponding in the ruts, which resulted in even more 

dangerous conditions. 
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“Prior to Rita, the road had minimal cracking and 

surface issues,” said Ronnie Dupont, Lake Charles area 

engineer for the Louisiana Department of Transportation 

and Development (LDOTD). “It had some slight rutting, but 

it was determined that after Rita and the debris removal 

process, there was a pronounced increase in the rut depth.” 

DOT CONSIDERS MICRO SURFACING
Engineers from LDOTD and the Federal Highway 

Administration investigated their repair options. After 

thorough review, they determined that micro surfacing 

treatments had proved safe and effective in the past, and 

would be the most effi cient method to restore La. 27. The 

$2.1 million project was approved under FEMA’s revised 

criteria for funding, and was let on Sept. 30, 2009.

Vance Brothers, Inc., a Kansas City, Mo.-based company 

that manufactures, distributes and installs asphalt 

treatments and other pavement products was the successful 

bidder for the project. Don Thompson was the project 

superintendent, and worked with the department on a 

daily basis, and Tim Harrawood, manager of the Southern 

Contracting Division for Vance Brothers, oversaw the 

operation and worked closely with department offi cials to 

determine project and material needs. 

Due to a late season letting date and the onset of winter 

weather, work on the road was postponed. By the time 

construction commenced in April 2010, many of the ruts had 

become as much as 1.5 in. deep. 

EMULSION MATCHED TO AGGREGATE
Ergon Asphalt & Emulsions, Inc., produced a micro 

surfacing asphalt emulsion specifi cally engineered to 

match the aggregate selected for the job. A mix design 

was prepared by Paragon Technical Services, Inc., to 

establish raw material proportions and quantify product 

performance.

Repairs began at the Calcasieu Ship Channel in 

Cameron, La., which is directly connected to both the Port 

of Lake Charles and the West Calcasieu Port. Crews from 

Vance Brothers’ subcontractor Stars & Stripes began the 

initial surface preparation by removing the raised pavement 

markers and thermoplastic striping.

After prep. Vance Brothers proceeded to apply micro 

surfacing material at the east gate of the ferry, which is 

responsible for transporting vehicular traffi c across the 

ship channel. Travel delays to the petrochemical and 

refi ning industry were minimal, due to the quick-setting 

characteristics of micro surfacing, as in most cases, 

micro surfacing is able to support rolling traffi c within 

one hour.

From the ship channel, work continued eastward to 

Creole, La., and northward to the Gibbstown Bridge. 

Engineers selected a micro surfacing rut-fi ll application, 

which eliminated the safety hazard of water fi lling the ruts 

during rainy weather. A surface course averaging 25 lb./

sq. yd. was then applied to serve as a wearing course for 

the road. After the application cured under traffi c for seven 

days, Stars & Stripes crews replaced the raised pavement 

and thermoplastic markings.

Typically, a mill-and-fi ll treatment using hot mix asphalt 

(HMA) is the method of choice for such repairs. In this 

particular case, that would have required over 220 lb./

sq. yd. of material to be milled, and replaced with another 

220 lb./sq. yd. of hot mix. Although doing so would have 

eradicated any existing problems with the road, it would 

also have been the least effi cient method in terms of both 

cost and materials used, as according to the LADOTD, the 

total cost for a mill-and-fi ll would have been approximately 

$3.8 million. In comparison, micro surfacing provided solid, 

eco-effi cient results with only 52 lb./sq. yd. of material for 

a fraction of the cost. State offi cials say total savings were 

approximately $1.8 million.

Repairs were completed in May 2010, and the project was 

considered a great success. “We have looked at it in the time 

since it has been completed and we’re getting some excellent 

results, especially with the rutting,” said LADOTD’s 

Dupont. “That has been completely taken away.”

Drivers in the area have also been pleased with the 

results. “The public likes it,” Dupont said. “It looks and 

drives like they’ve got a new road, when in fact, they’ve got 

a new surface on an older road.” 

Heritage is a copywriter for Ergon, Inc., Jackson, Miss.
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 Emergency equipment on saturated road structure produced dangerous 
ruts up to 1.5 in. in depth, which were leveled using micro surfacing 
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 ROKLIN CONCRETE WELDER….the fully-portable, self-contained, polymer- based, rapid-

setting, repair system for concrete slab stabilization and asphalt rehabilitation.

Visit www.roklinsystems.com for more information.

FLOMIX™ Pourable Asphalt Repair 
 FLEXSET

Polymeric Concrete Repair

300 East Shell Road, Ventura, CA 93001  (805) 256-7680
www.roklinsystems.com

514033_RoklinSystems.indd   1 1/18/11   11:42:44 AM

P.O. Box 5877 Oildale, CA 93388-5877

661.393.7110
www.reclamite.com

TRICORTRICORREFINING, LLC

 

The need for pavement maintenance
is signaled by dryness, brittleness
and other visible signs of

deterioration, such as loss of matrix,
raveling, cracking and spalling. Reclamite
rejuvenates asphalt pavement by
replenishing the proper blend of maltene
and asphaltene fractions to the asphalt
that have been lost. Penetration values
of the asphalt are increased. Aged
asphalt is restored to near new condition,
virtually equal to the original pavement.

* TRICOR is a joint venture of San Joaquin Refining Co. And Ergon Inc.

TreatedUntreated

Extend pavement service life • Seal asphalt pavement • Increase binder durability
Slow oxidation • Improve chemical fractions • Improve chemical composition

386657_tricor_ad.indd   1 7/3/08   9:44:58 AM
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T
he case for a national approach to pavement 

preservation was bolstered earlier this year by 

the release of a national Pavement Management 
Roadmap.

Sponsored by the Federal Highway Administration 

and authored by Kathryn A. Zimmerman, Linda M. 

Pierce and James Krstulovich of Applied Pavement 

Technology, Inc., the roadmap helps identify the 

steps needed to address current gaps in pavement 

management, and to establish research and development 

initiatives and priorities. 

With greater demands being placed on today’s 

roadway networks, coupled with reduced funding 

levels at transportation agencies across the country, 

what will the next 10 years mean for agency’s pavement 

investments?

To that end, the Roadmap articulates a Vision for 
Pavement Management in 2020. “Pavement management 

will make use of a new generation of technology so 

agencies are less dependent on manual labor for data 

collection,” the vision statement says. “Pavement 

management tools will allow agencies to communicate 

effectively with stakeholders, using clear statements that 

are tied to agency goals and pavement worth. Within an 

asset management framework, pavement management 

will be used for investigating decisions and program 

options in both private and public sectors. A pavement 

management analysis will consider new materials and 

construction/design practices, as well as other factors that 

infl uence project and treatment selection, including safety, 

congestion, and sustainability. As a result of these changes, 

pavement management will be robust, comprehensive, 

and credible, and will address agency needs at the project, 

network, and strategic levels.”

LONG-TERM VISION
The FHWA’s new Pavement Management Roadmap 

(Pub. No. FHWAHIF-11-011) looks at the long-term 

vision for pavement management and the research, 

development, and technology transfer initiatives that are 

U.S. Department of Transportation

Federal Highway 
Administration

 New ‘Roadmap’ to Guide
Pavement Management
Progress in United States

needed to help agencies realize that vision and preserve 

their valuable investments.

Over the past decade, the transportation community 

has witnessed an increased emphasis on the use of asset 

management principles to better allocate resources and 

make decisions based on system performance objectives.

Asset management provides a coordinated approach 

to managing infrastructure assets over the course of 

their entire life cycle, thus improving performance, 

increasing safety, and providing greater value to 
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the community. With an asset 

management approach, optimal 

decisions on what would be the 

most effective mix of preserving, 

maintaining, renewing, or replacing 

infrastructure components are based 

on accurate data, economic analysis, 

and sound engineering.

Decisions are also supported 

by performance measures and 

performance-based goals. “The 

availability of quality data has 

had a tremendous impact on an 

agency’s ability to compare different 

investment options and to make 

sound business decisions that 

consider both engineering and 

economic factors,” said Nastaran 

Saadatmand of FHWA’s Offi ce of 

Asset Management.

ASSET MANAGEMENT 
CHANGING PM

This new emphasis on asset 

management has meant a changing 

role for pavement management. 

While in the past, pavement 

management tools and techniques 

were primarily used to assess 

and report pavement conditions, 

prioritize capital improvements, 

and estimate funding needs, today’s 

pavement management data can 

more broadly support an agency’s 

asset management strategy by 

enabling the development of strategic 

performance objectives for the 

highway system.

To help agencies make this 

shift and more fully utilize their 

pavement management systems, the 

Roadmap identifi es the steps needed 

to address current gaps in pavement 

management, and establish research 

and development initiatives and 

priorities.

FHWA developed the Roadmap 

through three regional workshops 

held in Phoenix, Ariz., Dallas, 

Tex., and  McLean, Va., in 2010. 

Stakeholders participating in the 

workshops included representatives 

from state and local highway 

agencies, Canadian government 

agencies, academia, and private 

industry.

Twenty-three short-term needs 

(during the next fi ve years) and 24 

long-term needs (during the next 

fi ve to 10 years) were identifi ed and 

prioritized by participants. Meeting 

these needs would require more than 

$14.5 million in funding. Needs were 

grouped by four theme areas:

• Use of Existing Tools and 

Technologies.

• Institutional and Organizational 

Issues.

• The Broad Role of Pavement 

Management, and

• New Tools, Methodologies, and 

Technology.

Top short-term needs 

outlined in the Roadmap include 

 communicating pavement 

management information and 

527637_Cutler.indd   1 6/17/11   3:45:09 PM

 Contribute Your Technical Paper 
to Pavement Preservation Journal

Prospective authors are invited to present articles on original research 

on any topic relevant to pavement preservation, such as preservation 

techniques, materials, construction, testing, performance, recycling and 

pavement management to Pavement Preservation Journal.
Papers discussing best practices for pavement preservation treatments, 

including asphalt overlays, scrub and fog seals, crack sealing, chip seal, hot in-

place recycling, micro surfacing, and slurry seals, would be welcome as well.

Authors must prepare their manuscripts in accordance with the guidelines 

outlined by the Pavement Preservation Journal. All articles should be submitted 

as an e-mail attachment to Dr. Yetkin Yildirim, P.E., at yetkin@mail.utexas.edu.

For more information, including style guidelines, please visit the Pavement 
Preservation Journal’s home page at www.fp2.org.
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benefi ts, developing and using 

effective performance measures, 

improving the skills of pavement 

managers, developing automated 

condition data processing tools, and 

developing methods to quantify the 

benefi ts of pavement management.

SHORT-, LONG-TERM PRIORITIES
Both short- and long-term priorities 

are articulated in the Roadmap.

“The short-term priorities 

emphasize the need for improved 

access to information about best 

practices and better methods to 

communicate the importance 

of pavement management to 

transportation agencies,” said 

FHWA’s Saadatmand. “Stakeholders 

also emphasized the importance 

of improving data quality and 

consistency.”

The long-term needs include 

ones that will require research to 

improve existing practices. Priority 

long-term needs include identifying 

methods of defi ning and calculating 

the effect of pavement preservation 

treatments on pavement life, defi ning 

the impact of pavement management 

investment levels on benefi ts, using 

pavement management data to 

support design activities, developing 

performance models that consider 

a series of pavement preservation 

treatments, and developing a method 

for effective modeling of structural 

condition.

The Roadmap also looks at the 

steps required to make the identifi ed 

pavement management priorities a 

reality, noting that “the successful 

implementation of the Roadmap 

demands a focused, cooperative 

approach among national and 

international organizations,” the 

document says.

“The implementation of the 

Pavement Management Roadmap 

will rely on the creativity and 

resourcefulness of all those working 

in the pavement management 

community,” said Saadatmand.

Preliminary recommendations 

include establishing a Pavement 

Management Roadmap Steering 

Committee as a subcommittee under 

the Transportation Research Board 

(TRB) Committee on Pavement 

Management. Also recommended is 

that funding support be identifi ed 

for two to three priority initiatives 

each year through the American 

Association of State Highway and 

Transportation Offi cials and TRB. 

The Roadmap is available online at 
www.fhwa.dot.gov/infrastructure/
asstmgmt/index.cfm, along with an 

accompanying Executive Summary (Pub. 
No. FHWAHIF-11-014). Download your 
copy at http://www.fhwa.dot.gov/asset/
hif11011/hif11011.pdf.

Additional pavement management 
resources are available online at www.
fhwa.dot.gov/pavement/mana.cfm.

For more information on the 
Roadmap, contact Nastaran Saadatmand 
at FHWA, (202) 366-1337 (email: 
nastaran.saadatmand@fhwa.dot.gov).
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L
ast year, FP2, Inc. began ramping up its outreach 

activities “inside the Beltway” as it brings 

awareness of the value of pavement preservation 

to SAFETEA-LU reauthorization. But on the local 

level back home, grassroots outreach can be just as effective.

For example, stakeholders can impart their knowledge to 

staff and employees, with a goal of employees’ families and 

friends also becoming informed of the fi nancial consequences 

of a reauthorization not favorable to the industry. Then, without 

instructing employees on how they should think or vote, 

they can urge this small army to contact its representatives 

and senators on the issues. And they can fi nancially support 

candidates who will support reauthorization on industry 

terms, and support state and national coalition efforts to focus 

attention on reauthorization, like FP2, Inc.

Then they personally can contact their own representative 

and senators and let them know the right position on 

reauthorization. And when Congress is not in session, they 

can invite a representative or senator to visit the business or 

a construction site, to make him or her aware of the stakes of 

reauthorization and the potential voters impacted. 

For example, in 2010 Western Emulsions, Inc. welcomed 

Rep. Harry Teague, D-N.M., to its new Roswell, N.M. plant. 

And in April 2011, Asphalt Recycling & Reclaiming Association 

member Cutler Repaving, Inc., Lawrence, Kan., welcomed its 

Rep. Lynn Jenkins, R-Kan. to its manufacturing plant.

VISIT TO LAWRENCE PLANT
“Having our Congressional representative visit our 

offi ce and manufacturing facility was never a consideration 

until the folks at Williams & Jensen, the law fi rm retained 

by FP2, Inc. to assist in the reauthorization of the next 

highway legislation, suggested it as a way to educate our 

representatives about the importance of the legislation,” 

said John Rathbun, Cutler vice president-sales.

Congressman Visit
to Repaver Plant
Yields Big Dividends

Kansas Rep. Lynn Jenkins tours 
Cutler Repaving, Inc. plant in 
Lawrence following invitation by 
John Rathbun, vice president-sales

Cutler CEO Bob Veskerna and vice president-operations John Miles 
accompany Kansas Rep. Lynn Jenkins and her chief-of-staff Patrick Leopold 
while vice president-sales John Rathbun points out equipment detail

Therefore on Friday, April 22, Rep. Jenkins — 

representing the 2nd District — visited Cutler’s offi ce 

and manufacturing plant for a 45-minute update on the 

importance of pavement preservation, as well as the benefi ts 

of recycling asphalt pavements.

“All we had to do was ask, and she was more than 

willing to take the time during the Easter recess to stop by 

and learn more about our business and the environmental 

benefi ts associated with hot in-place recycling,” Rathbun 

said. “It is a fairly easy process of asking through either an 

e-mail or a letter, and then devising a simple plan to meet 

them and show off your business and employees.”

Accompanied by her chief-of-staff Patrick Leopold, Rep. 

Jenkins arrived early in the afternoon and met with Rathbun 

and Cutler chief executive offi cer Bob Veskerna and vice 

president-operations, John Miles. They acquainted her with 

the history of the company, what pavement preservation 

is, and they discussed the ongoing battle for long-delayed 

reauthorization of the federal surface transportation 

program and how pavement preservation can prolong 

roadway life. The visit concluded with a tour of the plant.

“I encourage everyone to take the plunge and invite 

your elected offi cials to your offi ce to learn more about 

your business and the importance of highway re-

authorization,” Rathbun said. “I think we need to promote 

these visits to our constituency because we need more 

contractors and suppliers to get on the band wagon with 

their congressional representatives.  It’s not that hard.  All 

you have to do is ask!”

493277_Paramount.indd   1 10/14/10   2:16:56 PM
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M
ake plans now to attend the National 
Pavement Preservation Conference 

 next August in Nashville!

The national conference theme, Road Trip: 
Driving the Message for Change is all about elevating the idea 

that spending money to keep good roads in good condition 

is the most cost-effective way to save America’s highways. 

Preserving the highway system is vital to our country’s future. 

Communicating the importance of preserving our highway 

investment will be an important conference objective.

FP2, Inc. — in collaboration with the National Center for 

Pavement Preservation — has announced that the National 

Pavement Preservation Conference will be held Aug. 27- 30, 
2012 in Nashville, Tenn.

The Renaissance Nashville Hotel, the venue for 2012, 

is located in the heart of downtown, and is a short stroll 

away from Nashville’s Country Music Hall of Fame, 

Wildhorse Saloon, blues clubs and other top attractions. The 

Renaissance provides a great location to educate and inspire 

any conference attendee.

Highway agencies are increasingly focusing their 

attention on a preservation approach for helping sound 

Make Plans for ‘Music City’,
2012 Preservation Conference

pavements last longer. The AASHTO TSP•2 Regional 

Partnerships — representing state departments of 

transportation, municipal and county highway agencies, 

FHWA, consultants, academia, contractors and suppliers — 

enthusiastically endorse this preservation approach.

Building on the success of the First International 
Conference on Pavement Preservation in April 2010 in Newport 

Beach, Calif., this conference incorporates the fi rst combined 

confl uence of the Midwestern, Northeast, Rocky Mountain 

West and Southeast Pavement Preservation Partnerships, to 

examine advancements in current practice and new treatment 

technologies that offer improved reliability and enhanced 

performance.

The conference organizing committee is working 

diligently to make this conference a memorable experience. 

Part of the program will include placement demonstrations 

of actual preservation treatments to document the 

improvements in quality, safety and new innovations. The 

demonstrations will involve exhibiting to the highway 

community, the public, and mass media, how they are 

constructed, and the resulting impact on performance, 

service life, and funds.  

Anyone who is interested in learning more about 

preservation of our valuable infrastructure should attend 

the 2012 National Pavement Preservation Conference.

Please pass this article and the website links to other 

highway administrators, pavement practitioners, engineers, 

researchers, academics and students who would benefi t 

from attending the conference.  

In the meantime, the website — www.nationalpavement

2012.org — is now live with 2012 National Pavement 

Preservation Conference information and important dates.

Please check it often, as we will continue to post new 

and exciting news and updates about the conference. If 

you are interested in sponsoring a conference event or fi eld 

demonstration please e-mail nccp@egr.msu.edu or telephone 

(517) 432-8220. 
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T
he Transportation Research Board and the 

American Association of State Highway and 

Transportation Offi cials — with support from 

FHWA’s Offi ce of Asset Management — will host 

the Ninth National Conference on Transportation Asset 
Management, April 16–18, 2012, in San Diego, Calif.

Making Asset Management Work in Your Organization is the 

theme of the conference, to be held at the Westin San Diego.

Transportation agencies will have a forum to identify 

successful strategies for implementing transportation asset 

management principles. Speakers will provide guidance 

on applying asset management concepts to pavement and 

bridge assets, as well as nontraditional assets such as traffi c 

management systems and data resources.

A new track will help transit agencies learn how 

to effi ciently maintain a state of good repair using 

transportation asset management approaches.

The conference sessions will follow four tracks:

•  A Focus on Implementation. This track focuses on 

setting the direction of the organization, aligning it to 

support performance management, developing an asset 

management plan, and developing and using needed 

processes and tools. Recent publications such as the 

AASHTO Transportation Asset Management Guide will be 

used as a comparison to practice.

•  Good Practices in Management and Operation of 
Pavement and Bridge Assets. Case studies will be 

used to investigate the connection between operation, 

preservation and maintenance activities, and examine 

how they are tied to decision making.

Practitioners from state and local transportation 

agencies will share how to enhance the use of asset 

management principles and practices in managing 

pavement and bridge assets. They will also demonstrate 

how trade-off analysis between these two assets is being 

used in decision making.

•  Beyond Pavements and Bridges. Managing 

nonpavement and bridge assets, including ITS, 

signs, safety infrastructure, and ancillary structures 

as part of a performance-based strategic resource 

allocation process will be highlighted. Practitioners 

will learn from the experience of peers in managing 

transportation assets through activities such as 

collecting data, using analytical tools and target setting.

Ninth Transportation Asset
Management Conference
Planned for San Diego

•  Transit State of Good Repair. The nation’s transit system 

will be assessed for its state of good repair. The meaning 

of the term “state of good repair” will be examined from 

a number of perspectives, including current operations 

and management standards, performance measures 

for rail and bus transit systems, transportation asset 

management practices, and sources of fi nancial support 

for transit state of good repair initiatives.

A call for presentations was to be distributed in late 

summer. 

For updates, visit www.TRB.org/Conferences/
AssetManagement2012. For more information, contact Matt 
Miller, MAMiller@NAS.edu, (202) 334-2608, or Tom Palmerlee, 
TPalmerlee@NAS.edu, (202) 334-2966.

At Valentine Surfacing, we put our heart into it 
it's not our slogan, it's our business strategy.

(360) 574-2313
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N
 ew guidance now is available for the 

preservation of high-volume roadways.

In recent years, transportation agencies 

have turned to pavement preservation as a 

key strategy to extend the life and improve the condition 

of their roadway networks, reports the Federal Highway 

Administration.

“With many agencies now facing decreased capital 

budgets, it will become critical to keep good roads in good 

condition,” FHWA says. “Preservation treatments and 

approaches will be even more important in the future, 

therefore, as relatively small investments in preservation 

activities can signifi cantly increase infrastructure life.”

However, the use of many available strategies has been 

restricted to roadways experiencing lower traffi c volume, 

with little use on high-volume roads. To remedy this, a new 

report has been issued by the Second Strategic Highway 
Research Program (SHRP 2), Guidelines for the Preservation of 
High-Traffi c-Volume Roadways.

Available at no cost off the Internet, the guidance 

provides information to help expand agencies’ ability to use 

varied treatments to best meet the preservation needs on 

higher-volume roadways. The report is the result of research 

performed under SHRP 2 Renewal Project R26: Preservation 
Approaches for High-Traffi c-Volume Roadways.

Pavement preservation is a network-level, long-term 

strategy that enhances performance and extends pavement 

life by using a variety of cost-effective surface treatments.

As the guidelines note, “most preservation treatments 

will have the same benefi cial effects on a pavement 

regardless of traffi c volumes.” Barriers historically inhibiting 

the greater use of preservation treatments on high-traffi c-

volume roadways have included increased performance 

expectations, increased risk of failure associated with the 

durability of treatments under higher traffi c volumes, and 

lack of agency experience with certain treatments.

The guidelines are intended to address some of these 

concerns by sharing the successful experiences and 

practices of transportation agencies nationwide and by 

providing direction to agencies on the selection and use of 

preservation treatments.

“These guidelines can be used to help expand an agency’s 

toolbox and encourage them to use all available options to 

safely preserve high-volume roadways and see the greatest 

network improvement with their available budget,” said 

Chris Newman of FHWA’s Offi ce of Asset Management.

The guidelines include details on factors affecting 

project and treatment selections for pavement preservation, 

including traffi c level, pavement condition, climate and 

New Guidance for Preservation
of High-Volume Pavements

environment, work zone duration restrictions, expected 

treatment performance, and relative costs.

Appendix A of the guidelines — Preservation Treatment 
Summaries — contains technical summaries for each of the 

preservation treatments described in the report, including 

a listing of reference materials that users can consult for 

further guidance.

Appendix B — Examples of Identifying Feasible Preservation 
Treatments — provides two sample exercises illustrating 

how feasibility matrices can be used to make an initial 

assessment of potential treatments and their effectiveness.

Guidelines for the Preservation of High-Traffi c-Volume 
Roadways is available to download at http://onlinepubs.trb.

org/onlinepubs/shrp2/SHRP2-S2-R26-RR-2.pdf.

Printed copies are available from the Transportation 

Research Board for $43. To order a copy, visit http://books.

trbbookstore.org/s2r26.aspx.

For more information on the guidelines, contact Newman 

in FHWA’s Offi ce of Asset Management at (202) 366-2023, 

e-mail: christopher.newman@fhwa.dot.gov. 

To learn more about SHRP 2 Renewal Project R26, visit 

www.trb.org/SHRP2 (click on “Projects” and then select 

“Renewal Projects”) 

462281_MeadWestvaco.indd   1 1/26/10   11:16:34 PM
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News Briefs
Bridge Preservation Strategies
Subject of New FHWA Guide

A 
two-day workshop focusing on the use of emulsion 

applications in construction and preservation of 

road systems will be sponsored by the Asphalt 

Emulsion Manufacturers Association, to be held 

Nov. 14-15, 2011, at the St. Louis Union Station Marriott Hotel.

The Asphalt Emulsion Technologies Workshop is a 

two-day conference focusing on enhancing knowledge 

of emulsion properties and applications. Change is the 

catalyst for learning and innovation and, the asphalt 

industry is experiencing unprecedented change. AEMA 

Register Now for AEMA
Emulsion Technologies Workshop

New Jersey DOT Considers
Privatizing Maintenance

T
he state Department of Transportation has 

confi rmed it is considering privatizing maintenance 

on sections of state highway as part of a pilot 

program to look at cost savings at the agency, 

reported Karen Rouse, staff writer of New Jersey’s The 
Record, on the newspaper’s web site, www.northjersey.com.

DOT spokesman Joe Dee said the agency is preparing 

to issue a “request for proposals”, or RFP, inviting private 

companies to submit bids for the job. “There is an RFP 

that is being developed to explore the economics of having 

the private sector maintain some sections of roadway,” 

Dee was quoted as saying. “The precise locations we don’t 

have yet.”

He said the RFP will ask a bidder to handle all the duties 

currently performed by the department’s own maintenance 

crews. 

A 
new guide to bridge preservation was released 

recently and is available for download.

Released in May 2011, the new Bridge Preservation 
Guide: Maintaining State of Good Repair Using Cost 

Effective Investment Strategies provides an overview of preventive 

and systemic preservation activities for bridge structures.

Bridge preservation is defi ned as actions or strategies that 

prevent, delay or reduce deterioration of bridges or bridge 

elements, restore the function of existing bridges, keep bridges 

in good condition and extend their life, according to the guide.

Like pavement preservation, effective bridge 

preservation actions are intended to delay the need for 

costly reconstruction or replacement actions by applying 

preservation strategies and actions on bridges while they 

are still in good or fair condition and before the onset of 

serious deterioration. Bridge preservation encompasses 

preventive maintenance and rehabilitation activities.

An effective bridge preservation program

• Employs long-term strategies and practices at the 

network level to preserve the condition of bridges and to 

extend their useful life

• Has sustained and adequate resources and funding 

sources, and

• Has adequate tools and processes to ensure that the 

appropriate cost effective treatments are applied at the 

appropriate time.

Download the new Bridge Preservation Guide at http://

www.fhwa.dot.gov/bridge/preservation/guide/guide.pdf.

knows that agencies are seeking solutions to new 

challenges created by this change and that emulsion 

science plays a major role in the solutions.

AEMA encourages all AEMA members, and non-

members who are contractors, manufacturers, engineers, 

consultants and government agencies to attend this valuable 

conference. Continuing Education Credits (CEUs) will be 

awarded for this workshop.

For more information visit AEMA at http://www.aema.org, 

or contact Lisa Cerone there at cerone@aema.org, (410) 267-0023.

The average temperature at Estes Park, is 6.1 deg C with 

average low and high temperatures from -1.28  to 13.8 deg C. 

Conversely, the average temperature for Lyons is 10.5 deg C, 

with average lows and highs ranging from 3.3 to 17.8 deg C. 

A statistical analysis of the results was conducted by 

conventional analysis of variance (ANOVA) to determine 

if differences shown in Figs. 1 and 2 were statistically 

signifi cant. Results of the ANOVA indicate a statistically 

signifi cant difference (p < 0.05) between products A and B, 

and this difference becomes more signifi cant over time. 

A signifi cant difference (p < 0.05) was observed between 

the sealants exposed and not exposed to MgCl at the higher-

elevation Estes Park site. However, this result was not observed 

at the Lyons site. This suggests that the effect of MgCl on 

performance of the sealants is related to the location. 

Shuler is associate professor, and Hessling is a graduate 
student, Colorado State University

continued from page 17
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P
avement preservation 

treatments are considered 

sustainable as they improve 

pavement quality and 

durability, and extend pavement 

service life while reducing energy 

consumption and greenhouse gas 

(GHG) emissions. 

Pavement sustainability is 

quantifi ed by comparing the energy 

consumption and GHG emissions 

generated for various pavement 

preservation strategies against typical 

rehabilitation and reconstruction 

treatments. The results indicate that 

pavement preservation strategies 

provide a signifi cant reduction in 

energy use and GHG emissions.

There are a number of different 

preservation treatments utilized 

by the Ministry of Transportation 

Ontario (MTO) to achieve 

sustainability. They include crack 
sealing, slurry seal, micro surfacing, 
chip seal, ultra-thin bonded friction 
course, fi ber modifi ed chip seal, hot 
in-place recycling (HIR) and warm 
mix asphalt (WMA). MTO has carried 

out many pavement preservation 

treatments to extend the pavement life 

with total quantity close to 10 million 

square metres over the past 10 years.

Three pavement preservation 

treatments were selected in this case 

study for comparison with traditional 

mill (50mm) and overlay (50mm) hot 

mix asphalt (HMA).  They are:

• Mill 50 mm and overlay 50 mm 

with WMA

• 50mm HIR, and

• 10mm micro surfacing.

Based on a typical 7-metre-wide, two-

lane/km highway pavement section, 

the energy consumption and GHG 

emissions of the selected treatments are 

generated by PaLATE software. As each 

treatment has different expected service 

lives, the energy consumption and GHG 

Ontario’s Preservation Strategy
is Environmentally Sustainable
By Tom Kazmierowski, Becca Lane, 
Susanne Chan and Warren Lee

Table 1:  Annualized energy and GHG emissions generated

emissions should be normalized to an 

annual rate to allow for an appropriate 

comparison (Chehovits, 2010).

Table 1 shows the annualized 

energy and GHG emissions which 

were calculated by dividing the energy 

consumption and GHG emissions 

by the service life of each treatment. 

According to the table, the traditional 

mill-and-overlay treatment generated 

the greatest energy consumption and 

GHG emissions compared to the other 

selected preservation treatments.

Also, micro surfacing is the most 

sustainable pavement preservation 

technique among the four treatments. 

It emits the least GHG and consumes 

the least amount of energy. Based on 

the total quantity of micro surfacing 

utilized by MTO over the past 10 

years, i.e., 7,050,310 m2 (equal to 1,007 

two-lane/km), if MTO were to have 

performed a traditional mill-and-

overlay instead of micro surfacing, 

there would have been 32,224 tonnes 

of additional CO
2
 emissions, 245 

tonnes of additional NOx emissions, 

and 6,817 tonnes of additional SO
x
 

emissions.

Micro surfacing has an initial unit 

cost of $7.00/m2, whereas mill-and-

overlay is $15.09/m2 (a 53 percent cost 

difference). After factoring in the 

expected service life of the treatment, the 

annualized unit cost for micro surfacing 

is $1.00/m2, whereas mill-and-overlay is 

$1.51/m2 (a 34 percent cost difference).

From a life cycle costing 

perspective, the 10-year construction 

cost for mill-and-overlay would be 

$106,459,680 (7,050,310 m2 x $1.51/

m2 x 10 years), whereas the 10-year 

construction cost for micro surfacing 

would be $70,503,100 (7,050,310 m2 x 

$1.00/m2 x 10 years). Therefore, the 

10-year life cycle cost using mill and 

overlay would be $35,956,580 more 

than the cost of micro surfacing.

Currently, MTO is developing an 

Ontario-based Green Pavement Rating 
System to quantify and encourage 

pavement sustainability. MTO’s Green 

Pavement Rating System is primarily 

based on the Greenroads (Washington 

State) and GreenLITES (New York State) 

rating systems, but customized for 

Ontario. It focuses specifi cally on the 

pavement component rather than the 

entire road. Using a simple, points based 

rating system, MTO’s Green Pavement 

Rating System is designed to assess the 

“greenness” of pavement designs or 

constructed pavements, including both 

fl exible and rigid structures. 

Edited by Pavement Preservation 
Journal from the technical paper, 
Pavement Preservation: A Solution for 

Sustainability. The authors all are associated 
with Ministry of Transportation O ntario .
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P
rime coats have been in use for many decades 

to help protect the base before the subsequent 

application of bituminous surface treatments. 

The prime coat is an application of a low 

viscosity binder onto the base to help protect the base 

from moisture, strengthen the base near the surface by 

binding the fi nes, protect the base from detrimental 

effects of weather and light traffi c, and to provide an 

adequate bond between the base and the construction 

course that follows.

For a prime coat to function effi ciently, it should 

penetrate suffi ciently into the base, and should be cured 

before the application of subsequent layers. Thus, the 

evaluation of the time required for curing of prime coats 

and how the curing time depends on various weather 

parameters is important and has received a lack of 

attention.

In view of this, the time taken for curing of different 

prime coats and the dependence of curing time on 

weather parameters was studied. The prime coats most 

commonly used in Texas were selected for this study, 

that is: MC-30, EC-30, CSS-1H, SS-1H, TSB and AEP. All 

testing was done in real conditions, that is, samples were 

prepared and exposed to actual weather conditions.

As the prime coat applied on the top of the prepared 

soil base is left exposed to the weather, the carrier starts 

evaporating, thereby curing the prime coat. As each prime 

coat is chemically very different, each was analyzed 

separately to determine the minimum curing time. 

Curing time was calculated in three different weather 

conditions to understand how the weather affects curing 

time. Further, two different application methods, namely, 

sprayed and mixed-in prime were used to determine the 

effect of application method on the curing time.

In addition to determining curing times, other 

important engineering properties that determine the 

performance of prime coats such as, strength (both dry 

and wet strength), permeability and penetration were 

also studied. A new polymer-based prime coat, developed 

at the University of Texas at Austin, Top Seal Black 

(TSB), was also included in the comparison of strength, 

permeability and penetration values.

Based on the curing times, strength tests, permeability 

and penetration tests, a ranking in terms of performance 

in each of the intended functions is presented in Table 1. 

All prime coats were ranked from 1 to 5, with 1 being the 

best and 5 being the worst.

Curing times, strength and permeability values are 

averages for both mixed-in and sprayed specimens. It 

can be noted from Table 1 that EC-30 has the best curing 

time and best penetration, whereas TSB has the best 

strength and permeability when compared to other prime 

coats that were tested. Some of the materials have been 

given the same ranking as the values obtained for the 

respective properties have negligible difference. 

The authors are affi liated with the University of Texas-Austin. 
Yildirim is director, Texas Pavement Preservation Center, 
Austin

Table 1: Ranking of prime coats based on different engineering 
characteristics, No. 1 being the best for the intended purpose and 5 being 
the worst. * indicates a tied ranking

By Gouri Mohan, Yetkin Yildirim and Kenneth H. Stokoe

Engineering Characteristics
of Prime Coats on Granular Base
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Calendar of Events

2011
Sept. 18-21  American Public 

Works Association 
Conference and 
Exposition, Denver

Sept. 26-30  XXIV World Road 
Congress, Mexico City

Oct. 3-7  Maintenance 
Superintendents 
Association (MSA) 
43rd Annual 
Conference 2011, 
Santa Maria, Calif.

Oct. 4-6  Rocky Mountain West 
Pavement Preservation 
Partnership, Reno

Oct. 11-13  Second International 
Conference on Warm 
Mix Asphalt, St. Louis

Oct.11-13  AASHTO 2011 annual 
meeting, Detroit

Oct. 25-27  Midwestern Pavement 
Preservation 
Partnership, Bismarck, 
N.D.

Nov. 7-9  Northeast Pavement 
Preservation 
Partnership, location 
TBA

Nov. 14-15  AEMA Asphalt 
Emulsion Technologies 
Workshop, St. Louis

2012
Jan. 22-26  91st Transportation 

Research Board 
meeting, Washington, 
D.C.

Apr. 16-18  Ninth National 
Conference on 
Transportation Asset 
Management, San 
Diego

Aug. 27-30  National Pavement 
Preservation 
Conference, Nashville
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un-refined?

Asphalt preservation with

Our solution has been around 
for millions of years... 

absolutely!

gilsonite!

Gilsonite – a non-toxic, naturally occurring, 
99.85% pure mineral asphalt ore – is used  
in the GSB-78 and GSB-88  Sealer Binder  
products. Naturally an environmentally 
friendly choice, GSB treatment mixes are  
based on Gilsonite. Pavements preserved 
with GSB have a high sustainabilty.  
 
Here’s why. Gilsonite does not need to be  
re ned. It is fully compatible with bitumen,  
completely retaining all chemicals vital to 
long-term performance. As a sealer, binder,  
and rejuvenator, GSB lls micro-voids and
toughens the surface to better withstand 
traf c and the aging process. In some 

 cases GSB will halt, and reverse the effects 
 of aging and degradation from water pene-

tration, oxidation, and UV radiation. GSB 
 lowers viscosity by over 30%, increases 
 ductility by 30%, and increases Marshall 

Stability by almost 40% (strength of binder) 
after just ve years!

That means a good asphalt 

preservation program can 

increase the life of your pave-

ments exponentially, have a

positive impact on the environ-

ment by reducing the demand on

finite petroleum resources, and

 

SAVES YOU MONEY!

what is your  
strategy?

let us help!  (800) 747-8567  geeasphalt.net/pp
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