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Introduction

Pavement preservation is a concept that has long been employed by highway managers and
engineers.  The degree to which it is employed has varied consderably between different
governmental agencies due to questions about the perceived cost-benefit of a pavement
preservation program. Pavement preservation can have many benefits including subgantid life
cycle cogt savings, improved customer service, and better system-wide pavement performance.
Some benefitsare not easly identifiable and require along term commitment to performance based
research before any positive results are seen or conclusions drawn. Financid and adminidrative
support has been questioned by many agencies due to a lack of objective research data on
pavement preservation.

The SPS-3 and SPS-4 studies of the Strategic Highway Research Program (SHRP) wereintended
to provide the research data needed to establish a good pavement preservation program in each
gsate. The SPS-3 and SPS-4 studies have yielded some good information but there are voidsin
the required data needs. Due to inaufficient information, additiona research studies must be
undertakenin anumber of states/agenciesto augment the SHRP studies and to ultimately provide
answers to the cogt-effectiveness of the various preservation sirategies.

Background

AASHTO recognized a need for a national program to be implemented to help carry out the
findings of SHRP's pavement preservation research. In 1996, five states were identified as the
lead States, in cooperation with the FHWA and indusiry, to develop and implement technologies
for pavement preservation. The five dtates are Georgia, Michigan, Minnesota, Texas and
Wisconsin. These stateswererecognized as championsin thefield of pavement preservation. The
lead dtates believe that the SHRP research findings must be further developed by various
Sates/agencies in order to create an understanding of what pavement preservation techniques
work, under what conditions they will work, and when they are cost effective.

Definition

There are no forma definitions of pavement preservation. For the purpose of this Lead State's
Work Plan, pavement preservation will be defined as follows (tailored after AASHTO definition
of preventive maintenance).

Pavement preservation isthe planned strategy of cost-effective pavement treatmentsto an
exiding roadway to extend the life or improve the serviceahility of the pavement. Itisa
program drategy intended to maintain the functional or dructurd condition of the
pavement. It isthe Strategy for individua pavements and for optimizing the performance
of a pavement network.
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Typica pavement preservation treatmentsinclude crack and joint seals, sedl costs, fog sedls, durry
coats, milling or grinding, thin overlays, undersedls, retrofit dowels, paichesrepairs, and retrofit
edge drains.

Benefits

There are many benefits that accrue from pavement preservation. By darting treatments of
pavement preservation early it can create a domino effect of benefits. With early trestments, the
pavement may survive longer without amgjor rehabilitation or recongtruction, thusreducing thelife
cyde cogt. Theservicelifeof the pavement may be extended. Since most pavement preservation
techniques can be accomplished in a short time period, there may belessinterruption to traffic by
postponing rehabilitation and reconstruction; thus, user delaysand inconveniences may bereduced.
All of this results in the ultimate increase in customer satisfaction and comfort. However, as
aitractive as pavement preservationis, it doesnot follow that al such techniques are cost-effective,
that all pavement problems can effectively treated, etc. Thus, the need for objective research.

Other sde benefitsthat may result from a pavement preservation program would be theincreased
effident useof trangportation funds. Decison making for transportation planning and programming
would beimproved. Along with this comes an increasein uniformity and consistency inthe design
and condiruction of transportation facilities to creste a safer roadway. Based upon compelling
research and proven pavement performance, transportation policies will become better logicdly,
objectively, and defensibly. Since proven peformance and cost-effective of pavement
preservation techniques is insufficient (or lacking in some cases), research programs in various
state/agencies need to be established.

Philosophy and Goal

A research program to establish a pavement preservation strategy has to have a philosophy to
guide the conceptua aspects, to determineits scope of influence, and to establish program va ues.
The philosophy of pavement preservation is based upon infrastructure optimization.

The overdl god of pavement preservation is to provide the highest qudity service possibleto the
customer per unit of expenditure and to maximize customer satisfaction. Thiscan be accomplished
in different ways. Pavement preservation should minimize the pavement life cycle codts, reduce
delays and inconveniences, and maximize user comfort and safety.

A god of the Lead State Team isto establish the need for pavement preservation research and to
have various states/agencies congtruct test sections (with control test sections) by the year 2000.
A milestoneto reach isto properly prepare the documentation that will enable States/agencies to
implement a pavement preservetion program.
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Establishing a Resear ch Program
A. Performance Measures

Using correct and appropriate performance measures is key to the success of pavement
preservation research. There are times when a trestment may require both summer and winter
performance measures. For example, ride may be influenced more in the winter by crack sedling
than in the summer.

Performance measures must reflect the purpose of the trestment. For example, afog sedl is
intended to delay pavement aging not to enhance a pavement’s strength.  Therefore, tests of
pavement hardening are appropriate while testing with thefalling weight deflectometer may not be
appropriate. Inthis case, core samplesto measure “aging” should be taken both the test sections
and control sections at predetermined internals.

Performance measures are very important, and they should relate primarily to the customer’s
needs. While pavement experts may be very concerned about distress, customers may be less
concerned with digtress than riding comfort, safety, and pavement longevity.

Many trestments “ cover up” or “mask” red distress. The distresswill regppear intime. Testing
and evduation should be conducted in a manner that recognizes the “masking” effect so that the
true effect is seen. Ultimately, we have to make sure our pavement preservetion treatments are
treating the cause of the problem(s) not just the symptoms.

When researching the value of any pavement preservation treatment, the research should measure
those factors that relate to customer satisfaction and not the reative merits or longevity of a
treatment. Accordingly, the research must answer these questions and in the following order:

1 Does the treatment enhance pavement performance?

Enhanced performance can be measured in terms of comfort, convenience, safety, or life cycle
cods. If there are no improvementsin any of these customer-rel ated issues, then thereisno need
to usethistreatment. If there are enhanced performance, then the research should be proceed to
step 2.

Note: the treetment must enhance pavement performance. The researcher must not get absorbed
into measuring “trestment performance’. Thisisan areathat causes much confuson. Measuring
the enhancement to total pavement performance, as a result of the treatment, should not be
confused with messuring thetreatment’ s performance (atrestment may performwell yet do nothing
to overal pavement performance).
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2. Isthe treatment cost-beneficial?

The benefits imparted to the pavement as a result of the treatment have to be evaluated to
determine if they are cogt-effective compared to the do nothing option (the control sections). For
example, consder evaluating the cost effectiveness of a sed coat. Assume for this example that
the measure being evauated islifewith dl other factorsbeing equa. Theissueisto determinethe
extralife imparted to the pavement as aresult of the sed coat. Thisissueis not to determine the
life of the sedl coat. Theextralifeimparted to the pavement can only be determined by comparing
the treated section to an untreated control section. Thus, if thetreated section hasalife of 15 years
and the untreated section hasthe samelife, thetreatment isnot cost-beneficid (even though the sedl
coat itsdf may perform well for 10 years).

The error often seen in research occurs when the cost and life of the trestment is compared to the
cost and life of the pavement. This comparisonisinvaid. In the above example, what is needed
isan andysisof the cost of the treatment and its benefitsto pavement life compared to the cost and
life of the untreated pavement. If the treetment isfound to be cost-beneficid, then proceed to step
3.

3. What isthe best treatment system to use?

Step three determines the best system or “brand name” for each treetment. For example, thisis
the step that determines if sedant A, B, C or D is the most cost-beneficid. Too often research
darts and ends at this step without every determining the more critica factorsin steps 1 and 2.

4. What isthe optimum timing for the treatment?

This gep is designed to determinethe best timein the pavement’ slifefor the treatment gpplication.
For example, when studying sedl coats, a pavement may have to have a different section sedl
coated every couple years to determine the optimum placement time.

B. Implementation

In order to implement a functiond pavement preservetion program, it is essentia to thoroughly
evad uate pavement performance using pavement management asatool. Using theexample of the
lead sates, typicaly implementation is a stepped up process starting with test and control sections
and usng exiding data. Once the program is established, cost benefit analysis will help support
results.  This will lead to full implementation of a pavement preservation syssem. Research
guidelines and tasks are necessary for a successful pavement preservation implementation. These
guidelines and tasks are listed below:

C. Research Guidelines

1 | solate/simplify variables. Specific pavement problemsmust betreated individudly (do
not try to treat anumber of distresses/problems at the sametime). On aoneby onebass,

-4-
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try to find which problems or distresses are effectively treated (and which onesare not) by
a specific trestment.

Control sections. One (or more) control sections (no treatment gpplied, null condition)
areareguirement. The control section must be the same pavement (age, generd location,
mix, etc.) and in the same condition as the test section.

Duplicate test sections. Multiple test sections (with the same treatment) are needed.
These can be on the same project or scattered around the state/agency provided each
group of test section has its corresponding control section.

Minimum length of test/control sections. Minimum test and control section length is
500 feet (167 meters) each. Longer sections are preferred.

Material and Specifications. Trestments should uselocaly available materids but use
nationa specifications, if possble.

Condgruction. The use of proper techniques and proper quality control are critica
elements. For example, ased coat should be applied using designed gpplication ratessuch
as procedure developed by the Asphalt Indtitute. Using good construction techniques,
caibrated equipment and proper gpplication procedures are vita for getting optimum
performance for a given treatment.

Tracking performance. Mog importantly, use of a pavement management system to
track performance is essentid.

Tasks

Task 1: Definecurrent treatments

Each state/agency uses different treatments depending on the climate and traffic. Most
states/agenciesare practicing someform of pavement preservation. Thesetreatmentsneed
to be defined in order to be recognized into the pavement preservation strategy.

Task 2: Evaluate current treatments

Once the trestments are defined, an evaduation of the trestments may begin. Determine
what treatments are effective for each specific pavement distress or problem. For
example, agphat pavements with a seal coat need to be evauated for each distresstype.
These digtress types include (but are not limited to) block cracking, aligator cracking,
transverse cracking, or raveing.

Task 3: Exploreother treatments and existing programs

Sharing with and learning from others the proper techniques and methods that have the
best performance.
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Task 4: Determinethe optimum timing for the treatment
Evduation of the best time in the pavement’s life for the treatment gpplication is also
important. For example, when studying sed coats, a pavement may have to have a
different section sedl coated every couple yearsto determine the optimum placement time.

Task 5. Establish test sectionsand control sections
Oncethedifferent typesof treatmentsare explored, test sectionsand control sectionsneed
to be established. Thisis mentioned above in the research guiddines.

Task 6. Perform cost-benefit analysis
Cost benefits andysis is important to help support the results. Thus, cost records are
needed in addition to a measure of the benefits (performance measures).

If the above Research Protocols are followed by numerous states/agencies there will be awedth
of objective, compelling research data on the value of pavement preservetion. This data will be
the key factor in further promotion of the vaue and use of a pavement preservation
strategy/program in each agency. The AASHTO Lead State Team encourages each state or
agency to follow these Protocols and to | et the Lead State Team know what they are doing so that
it can be documented as part of the overall effort for pavement preservation research.

FOR MORE INFORMATION:
Steve Shober: 608-246-5399; stephen.shober@dot.state.wi.us
Wouter Gulden: 404-363-7512; wouter.gulden@dot.state.ga.us
Roger Olson: 612-779-5517;_roger.ol son@dot.state. mn.us
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L ead States Pavement Preservation Team

David Ekern

Assistant Chief Engineer

Engineering Services Divison
Minnesota DOT

395 John Irdland Bld., MS 120

417 Transportation Bldg.

St. Paul, MN 55155

Ph: 651/296-6884; FAX: 651/296-6135
dave.ekern@dot.state.mn.us

Robert M. Davies

Construction & Preservation Engineer
FHWA, Office of Asset Management
400 7" St., SW Rm. 3211, HIRM-20
Washington, DC 20590

Ph: 202/366-2023; FAX: 202/366-9981
robert.davies@fhwa.dot.gov

Keith Herbold

Pavement Engineer

FHWA, Region 5

19900 Governors Dr., STE 301-HES-05
Olympia, Field, IL 60461-1021

Ph: 708/283-3548; FAX:708/829-3501
keith.herbold@fhwa.dot.gov

Steve Shober

Chief Research & Pavement Engineer
Wisconsin DOT

3502 Kinsman Blvd.

Madison, WI 53704

Ph: 608/246-5399; FAX: 608/246-4669
stephen.shober @dot.state.wi.us

Linda Theke

Director, Office of Public Affairs
Wisconsin DOT

4802 Sheboygan Ave., Room 103B
Madison, WI 53707

Ph: 608/266-7744; FAX 608/266-7186
linda.thelke@dot.state.wi.us

Larry Gaehouse

Engineer/Manager

Michigan DOT

Pavement & Roadside Section

6333 Old Lansing Rd.,

Lansing, M| 48917

Ph: 517/322-3315; FAX 517/322-3385
gal ehousd @mdot.state.mi.us

Wouter Gulden

State Materias & Research Engineer
GeorgiaDOT

15 Kennedy Drive

Forest Park, GA 30297

Ph: 404/363-7512; FAX: 404/362-4925
wouter.qgulden@dot.state.ga.us

Tom Lorfed

Chief Regional Maintenance Engineer
Wisconsin DOT

4802 Sheboygan Ave., Room 501
Madison, WI 53707

Ph: 608/267-3149; FAX 608/267-7856
tom.lorfeld@dot.state.wi.us

Roger Olson

Research Operations Engineer
Minnesota DOT

1400 Gervais Ave.

Maplewood, MN 55109

Ph: 612/779-5517; FAX: 612/779-5616
roger.olson@dot.state.mn.us

Stan Hilderman

Materials & Research

Manitoba Highways & Transportation
215 Garry S, 12" Floor

Winnipeg, MB R3C 3Z1

Ph: 204/945-2410
SHilderman@hwy.gov.mb.ca
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