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Systematic, well-designed research provides the most effective
approach to the solution of many problems facing highway
administrators and engineers. Often, highway problems are of local
interest and can best be studied by highway departments
individually or in cooperation with their state universities and
others. However, the accel erating growth of highway transportation
develops increasingly complex problems of wide interest to
highway authorities. These problems are best studied through a
coordinated program of cooperative research.

In recognition of these needs, the highway administrators of the
American Association of State Highway and Transportation
Officials initiated in 1962 an objective national highway research
program employing modern scientific techniques. This program is
supported on a continuing basis by funds from participating
member states of the Association and it receivesthefull cooperation
and support of the Federal Highway Administration, United States
Department of Transportation.

The Transportation Research Board of the National Research
Council wasrequested by the Association to administer theresearch
program because of the Board's recognized objectivity and
understanding of modern research practices. The Board is uniquely
suited for this purpose as it maintains an extensive committee
structure from which authorities on any highway transportation
subject may be drawn; it possesses avenues of communications and
cooperation with federal, state and local governmental agencies,
universities, and industry; its relationship to the National Research
Council is an insurance of objectivity; it maintains a full-time
research correlation staff of specialists in highway transportation
mattersto bring the findings of research directly to those who arein
aposition to use them.

The program is developed on the basis of research needs
identified by chief administrators of the highway and transportation
departments and by committees of AASHTO. Each year, specific
areas of research needs to be included in the program are proposed
to the National Research Council and the Board by the American
Association of State Highway and Transportation Officials.
Research projectsto fulfill these needs are defined by the Board, and
qualified research agencies are selected from those that have
submitted proposals. Administration and surveillance of research
contracts are the responsihilities of the National Research Council
and the Transportation Research Board.

The needs for highway research are many, and the National
Cooperative Highway Research Program can make significant
contributions to the solution of highway transportation problems of
mutual concern to many responsible groups. The program,
however, isintended to complement rather than to substitute for or
duplicate other highway research programs.

Note: The Transportation Research Board, the National Research Council,
the Federal Highway Administration, the American Association of State
Highway and Transportation Officials, and the individual states participating in
the National Cooperative Highway Research Program do not endorse products
or manufacturers. Trade or manufacturers’ names appear herein solely
because they are considered essential to the object of this report.
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FOREWORD

By Staff
Transportation Research
Board

This report contains comprehensive guidelines for implementing selected non-
traditional contracting methods for highway construction projects; it includes guide-
lines for warranty, multi-parameter, and best value contracting. The contents of this
report will be of immediate interest to state transportation agency personnel and others
involved in the administration of construction contracts.

Highway agencies have developed a system of contracting practices that specifies
and stipulates exactly what is built, how it is built, what materials are used, and how
traffic is maintained during construction. While this contracting practice tendsto min-
imize the risks to the private contractor who is building a public project, it demands a
substantial involvement by state highway agency personnel, which trandatesinto high
administrative costs. For this reason, this type of contracting method is being chal-
lenged, and other options are being sought by many agencies. Construction warranties,
multi-parameter bidding, and best value are contracting methods not typically used in
highway construction but could be refined and developed for successful use in high-
way construction contracts.

Under NCHRP Project 10-49, “Improved Contracting Methods for Highway Con-
struction Projects,” the Texas A&M Research Foundation was assigned the task of
devel oping guidelinesfor implementation of warranty, multi-parameter, and best value
contracting. To accomplish this objective, the researchers reviewed relevant domestic
and foreign literature; surveyed the construction industry; and identified and evaluated
contracting practices with consideration to compatibility with the low-bid system,
impact on SHA resources, product quality, and risk allocation. Finally, the researchers
developed guidelines for three nontraditional contracting methods. warranty, multi-
parameter, and best value. The report presents these guidelines and provides case stud-
ies and examples for their usein highway construction.

Warranty, multi-parameter, and best value are viable options for contracting of
highway construction projects. The guidelines highlight the advantages and disadvan-
tages of these three contracting methods and present a systematic approach for their
implementation. These nontraditional contracting options will be particularly benefi-
cial in specific situations and, therefore, should be given appropriate consideration in
the selection of the contracting method.

UNPUBLISHED REPORT

The research agency’ s final report, prepared as part of this NCHRP project is not
published herein. This report contains the findings of the literature review, discussions
of current use, and analysis of survey results. For alimited time, copies of that report,
“Improved Contracting Methods for Highway Construction Projects,” will beavailable
on aloan basisor for purchase ($15.00) on request to NCHRP, Transportation Research
Board, 2101 Constitution Avenue, N.W., Washington, D.C., 20418.
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CHAPTER 1
OVERVIEW

BACKGROUND

State highway agencies (SHAS), as most agencies and or-
ganizations, are experiencing pressure to improve cost, time,
and quality in project development and execution of facili-
ties. At the same time, many agencies continue to downsize,
restructuretheir organizations, and, as a consequence, reduce
personnel. Some agencies have already downsized and are
simply working with fewer personnel than in the past. Con-
currently, outsourcing of project-related functions is being
used to shift more responsibilities and therefore more project
risks to the design, consulting, and construction contracting
community.

To address these issues, SHAs must be proactivein pursu-
ing innovative practices when programming and executing
projects. Innovations must be pursued in all areas of project
programming and execution. One area where many agencies
are encouraging innovation is construction contracting.

Over time, SHAs have developed a system of contracting
practices that stipulate exactly what is built, how it is built,
what materials are used, and how traffic is maintained during
construction. Thesetraditional practices minimizetherisks of
the private contractor who is building a public project; how-
ever, they require substantial levels of SHA human resources.
Asaresult, many SHAs are challenging traditional practices.

In 1990, the FHWA began to encourage states to imple-
ment new contract methods for improving the efficiency of
delivering transportation projects through the Special Ex-
perimental Project-14 (SEP-14) program. The objective of
SEP-14 was to evaluate project-specific innovative practices
that have the potential to reduce the life-cycle cost (LCC) of
facilities, while maintaining product quality.

Construction warranties and multi-parameter bidding (cost-
plus-time-plus-other parameters) are two contracting methods
that are not typically used in modern highway construction.
Both methods have been declared operational by the FHWA,;
however, they require further refinement and devel opment for
consistently successful implementation in highway construc-
tion contracts. In addition, there may be other methods used
in nonhighway construction that could benefit SHAs. These
methods need to beidentified, evaluated, and refined for usein
highway construction. The objectiveof thisreportisto provide
comprehensive guidelines for implementing three alternate
contracting methods for highway construction projects (war-
ranty, multi-parameter bidding, and best value).

SCOPE

NCHRP Project 10-49, Improved Contracting Methods
for Highway Construction Projects, was initiated in January
1997 to evaluate alternate contract methods applied in both
the highway and nonhighway construction industries. The
intent of the research was to fully develop three contract
methods for implementation on highway projects. The fol-
lowing six critical issues provided afocal point for theinitial
analysis and then the final development of each contract
method proposed:

» Selection criteria—Some projects may be better suited
for one type of contract method over another based on
project size, complexity, and type.

* Bidding system—Alternate contract methods should be
compatible with the low bid system of contracting.

* Agency resources—Many SHAsarereducing staff; there-
fore, contract methods that are compatible with reduced
agency resources are desirable.

* Risk allocation—A contract assignsrisksto those parties
involved in the project. Ideally, an alternate contract
method would assign morerisk to the contractor and less
to the SHA.

* Bonding requirements—Bonding requirements change
with some alternate contract methods and may affect
other project criteria such as quality and cost.

* Quality aspects—Improved qudity of finished products
and long-term facility performance should be fundamen-
tal objectives of any aternate contract method.

The research was performed in two phases.

In Phase, asurvey of current practice was conducted in
the areas of warranties and multi-parameter bidding. Also,
contract methods used in nontransportation construction
industries were surveyed, studied, and analyzed in detail.
The analysis resulted in a short list of potential contract
methods that could be implemented by SHAs. Seven differ-
ent products were proposed for warranty contracting. Eight
parameters were recommended for inclusion with the cost-
plus-time with incentives/disincentives (A+B+/D) contract
method. Four additional methodswere proposed based on their
application in the nontransportation industry environment.
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Each of the 19 methods were described and discussed in
terms of the critical issues. Based on the results of Phase |,
the following three methods were selected:

* Warranties with emphasis on hot-mix asphalt concrete
(HMAC) paving,

* Multi-parameter bidding with a quality parameter
(A+B+I/D+Q), and

* Best value.

In Phase 11, guidelines were developed for each contract-
ing method. The scope of thiseffort is summarized here for
each method.

Warranty

* Develop generalized guidelines and specifications for
implementing warranty contracting. These guidelines
would includethe salient features applicable to any war-
ranted product except for specifics unique to a product.
A general discussion will accompany these guidelines.

* Develop in-depth, detailed guidelines for HMAC war-
ranty asacase study. Issuesto consider include selection
criteria (when to use an asphalt warranty) and evauation
of the effectiveness of the warranty (how does the user
know it works). Thus, a methodology for selection and
evaluation should be included in the guidelines.

Multi-Parameter Bidding—A+B+1/D+Q

* Develop ageneral approach or methodology to imple-
menting a multi-parameter contract method where a
fourth parameter, quality (Q), isincluded. The Q pa-
rameter should be a measurable product-related, not
management-related, parameter. Criteria for selecting
a Q parameter should be provided.

* Genera approach/methodol ogy should attempt to make
the Q parameter biddable (increase or decrease the
contractor’s bid for the purpose of the contract award).
The Q parameter should also be developed to impact
the contractor’s performance (reward for better perfor-
mance and reduce compensation for unacceptable per-
formance against the Q parameter bid). Performance
adjustments could be used in pay equations as an adjust-
ment and/or established as apost-construction incentive
or disincentive.

* Development of the Q parameter should identify and
consider test parameters related to quality for con-
structed products and process control (statistical mea-
surements such as percent within limits).

» Use asphaltic concrete overlay as atype of product that
would illustrate the application and implementation of
the Q parameter with A+B+I/D. A parameter such as

smoothness may be selected as an example to illustrate
how this method may work in practice.

Best Value

* Develop amethodology for implementing the best value
contract method in both alow bid environment and an
environment unencumbered by low bid restrictions.
Modify the best value approach so that it may fit within
the low bid system and be consistent with state statutes
(e.g., use best value to narrow the field of potential bid-
dersto thetop three contractors, then sel ect from thethree
contractors on alow bid basis).

» Evaluate weights assigned to price and quality (techni-
cal and management plan).

The development of each method was based on extensive
data collection, detailed evaluation, and the formulation of
implementation steps. Model specifications were devel oped
for an asphalt warranty and A+B+l/D. Case studieswere com-
piled for an asphalt warranty and abest value application. An
example is provided that demonstrates the feasibility of a
Q parameter for modifying bids. These features are docu-
mented in Chapter 2 (Guidelines for Warranty Contract-
ing), Chapter 3 (Guidelines for Multi-Parameter Bidding
and Contracting), and Chapter 4 (Guidelinesfor Best Value
Contracting). Theseguidelineswere devel oped from an agency
perspective.

GENERAL IMPLEMENTATION ISSUES

When deciding to apply a new contract method, certain
implementation issues must be assessed. |mplementing new
methods often requires changesin a SHA’ s approach to con-
tract administration. Agency decision makers must recognize
what changes are required and the impact these changes may
have on agency personnel and the design consulting, testing
laboratories, and contracting community with which agency
personnel will work. Several general issues that should be
evaluated when deciding to implement anew contract method
are presented in Table 1. Theseissues are framed around the
six critical issues that guided the development of each con-
tract method and other issuesthat were considered important
to guideline devel opment. The guidelines presented in the sub-
sequent sections of this report address these implementation
issues as specifically related to warranty, multi-parameter, and
best value contracting.

In addition to considering these general implementation
issues, agency support for any new contract method must
start with senior management. Without this support a sus-
tainable implementation effort will not succeed. The agency
must also have an internal champion who supports “pilot”
implementation of new contract methods and who will pro-
vide the requisite resources to ensure successful application.



TABLE 1 General implementation issuesfor applying new contracting methods

General Issue

Major Considerations in Implementation

Fit Within Low Bid System .

Method meets existing statutory requirements for low bid system

e  Special requirements for implementation to ensure contract method fits
within low bid system (prequalification)

e Requires enabling legislation for implementation because method will

not meet tow bid laws

Impact on Budget, Schedule, and/or .

Increase, decrease, and/or no impact on project cost and/or project time

Quality »  Enhances long-term performance of finished product
Impact on Agency Personnel e Increase, decrease, and/or no impact on number of agency personnel
Resources required for project

e Increase, decrease, and/or no impact on project work hours required of
agency personnel for project

¢ Requirement for new knowledge, abilities, skills, and experience of
agency personnel

Selection of Appropriate Project for .

Factors that drive use of method must be understood and evaluated in

Application decision to implement on specific project
e Characteristics of projects must be congruent with agency objectives/
requirements for implementing contract methods
Affect on Bonding e Additional requirements for bonding
e Impact on surety companies and contractors
Allocation of Risk to Each Project e  Shift more risk to contractor in areas of cost, time, and quality
Participant e Impact ot risk shifting on agency project development and execution
process
Ease of Implementation e  Training requirements for successful implementation
¢ Type of expertise/qualifications of personnel leading the
implementation effort
* Information system needed to support method requirements
e Changes required in project development and execution procedures
Acceptance by Industry ¢ Impact on open competition—number of bidders and size of

contractors bidding projects
e Establishing industry cooperation and involvement in implementing
new contracting process

Impact on Legal Environment

Understanding legal ramifications of new contract method
o  Contract requirements with appropriate legal language incorporated

GUIDELINE STRUCTURE AND FORMAT

The purpose of the guidelinesfor warranty, multi-parameter,
and best value contracting isto provide SHA personnel with
sufficient information to successfully implement each method.
The contents of the guidelines reflect this purpose.

User Perspective

The guidelines for the three contract methods covered in
Chapters 2, 3, and 4 present a broader focus, which includes
steps that an SHA should consider for first time implementa-
tion. In thisway, the guidelines must also incorporate senior
agency management, whose support is critical to program
success. They must also ensurethat resourcesare availablefor
pilot projects and that criteria are established to evaluate the
effectiveness of the program. Other agency personnel, such as
programming and design personnel, will be impacted. The

decision to use one or more of these three contracting meth-
ods must be made early in project devel opment, because their
implementation can affect the design process.

Layout

Each chapter isorganized in asimilar fashion. First, abrief
description of the contract method is provided. Next, advan-
tages and disadvantages of the method are presented. This
discussion is based on the critical issues that guided the
development of the material. An explanation is provided for
each issue in terms of whether or not the critical issueisan
advantage or disadvantage. For each critical issue, the poten-
tial impact on the contracting community is aso discussed.

Steps and decision points for implementing the contract
method are presented using flowcharts. Each step isdescribed
in some detail using bullet text, tables, figures, and examples
as appropriate. The flowchart steps are presented in terms of
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thefollowing four general categories, which reflect theimple-
mentation process of anew contract method:

1. Conceptual planning;

2. Program planning;

3. Bid, contract award, and construction; and
4. Evaluation of pilot project(s) and program.

Model specifications are developed for asphalt pavements
and A+B+l/D and are included with the appropriate step.
Example“Request for Proposa” languageis provided for best
value contracting by means of a case study.

Each section concludes with a brief overview of those fac-
torscritical to successful implementation of the method. These
factors must be considered by the agency when applying each
step of the flowchart process.

Comprehensive case studies are provided for asphalt war-
ranty and best value application. These case studies are based
on actual application of the contract method by two different
state highway agencies. The presentation of the case studies
follows the stepsin the flowchart process. Finally, an exam-
ple application of a biddable quality or “Q” parameter for
asphalt paving is provided to illustrate a methodology for

implementing this type of parameter within the context of
A+B+I/D contracting.

How to Use the Guidelines

The guidelines are designed for first time users of the con-
tract method. However, experienced userswill find that the
guidelines provide areference from which they can compare
their practice with that proposed in the guidelines. This may
lead to modificationsto an SHA' s current approach or may
confirm that their current approach is consistent with the
process proposed in these guidelines. For thefirst step in the
process the user is asked to identify their experience level
with the contract method (none, moderate, or high). Based on
the experience level, the user is directed to different stepsin
the implementation flowchart.

The case studiesfor an asphalt warranty and best value proj-
ect and the example for the Q parameter are included in
Appendixes. The user isencouraged to review thisinformation
after studying the flowchart process for each method.

Each contract method is contained within asingle chapter.
The user can select one method and work with the appropriate
chapter and appendixes




CHAPTER 2

GUIDELINES FOR WARRANTY CONTRACTING

METHOD DESCRIPTION

Warranty contracting has been implemented in an attempt
to reduce the amount of SHA resources required on a high-
way project, to reallocate performance risk, to increase con-
tractor innovation, to increase the quality of constructed
products, and ultimately to reduce the LCCs of highway proj-
ects. Warranty contracting places a greater emphasis on the
quality of the constructed product than the traditional design-
bid-build contracting method, and shifts some of the post-
construction performance risk for facility products from the
SHA to the contractor. Under awarranty specification, qual-
ity is measured based on actual product performance and not
on the properties of construction materials. A warranty isde-
fined as “a guarantee of the integrity of a product and of the
maker’ s responsihility for the repair or replacement of defi-
ciencies. A warranty isan absolute liability on the part of the
Warrantor, and the contract is void unless it is strictly and
literally performed” (Hancher 1994).

A warranty could include a combination of quality control
(QC)/quadlity assurance (QA) specificationswith performance-
based specifications. Warranty specifications are aform of
performance specifications (“Glossary of Highway . .."
1996), but they al so often contain QC requirements. Similar to
performance-based specifications, the contractor is responsi-
ble for the performance of their product and must have expe-
rience with QC procedures to monitor the production. With a
warranty, the contractor assumes both construction and post-
construction performance risk. Annual inspection of the end
product by the SHA replaces the construction QA portion of
thetypical QC/QA specification. However, statistically based
QC/QA procedures such as stratified random sampling may
be used to monitor the performance of the end product.

Under awarranty program, a contractor has more freedom
to select the material s and construction methods than under a
traditional methods-based specification. A contractor may de-
velop atailored QC program to fit each project. With warranty
contracting, a contractor’ s knowledge and experience may be
fully used without the restrictions inherent in methods-based
specifications.

ADVANTAGES AND DISADVANTAGES

Current practice regarding the warranty contracting me-
thod was studied using survey questionnaires and interviews
with state agencies. Data from these sources were compiled

into a table describing the advantages and disadvantages
of the warranty method. Table 2 lists 10 critical issues re-
lated to the use of alternate contracting methods (column 1).
Columns 2 and 3 indicate whether the critical issue repre-
sents an advantage or disadvantage with respect to the war-
ranty method, column 4 offers a brief explanation of this
associated advantage or disadvantage, and column 5 dis-
cusses the possible impact on the contracting community
associated with the critical issue. It is very important for a
SHA contemplating implementation of the warranty process
to consider the impacts of the method on their agency and
contractors.

FLOWCHART

A warranty process model was developed and refined
based on data collected from SHAS, as well as from study-
ing individual specifications, programs, and projects. The
format selected to represent the guidelines was a graphical
flowchart, shown in Figure 1. Thisfigure is subdivided into
the following phases: Conceptual Planning, Program Plan-
ning, Bidding, Contract Award, Construction, Maintenance
and Evaluation of Performance, Pilot Project Evaluation,
and Organizational Program Evaluation. Each phase con-
tains detailed steps that a SHA can take to develop and im-
plement awarranty contracting program. Although the flow-
chart was designed for the use of SHAs with little or no
experience using warranties, usersmay enter at different points,
depending on their level of experience with warranty con-
tracting. Experienced users of warranty contracting can use
these guidelinesto examine and make improvementsto their
process.

A case study based on the Wisconsin Department of Trans-
portation’s (DOTS) asphalt pavement warranty programisin-
cluded as Appendix A. The case study follows the applicable
steps of the flowchart process.

FLOWCHART DISCUSSION

To effectively use the warranty process model flowchart,
the user will require explanations for each phase within the
flowchart. Explanations for each step were gathered from
SHAs that have warranty contracting programs and com-
bined into asingle guideline process model that is presented
here.



TABLE 2 Advantages and disadvantages of warranty contracting

o | S
Critical | & | £ .
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Compatibility The warranty method is compatible with If an A--B system as described in the
with Low Bid the low bid system. accompanying model specifications is
System J used, contractors will need to develop a
method and rationale for developing the
‘B’ parameter to use in their bids.
Impact on The number of bidders on warranty Some contractors, particularly small
Open projects may decrease compared to contractors, may be hesitant to bid
Competition traditional methods-based specification warranties. This trend may reverse itself
projects. once contractors better understand
J warranties and the risks associated with
them. Contractors located considerable
distances from the site may also be
discouraged from bidding, due to the
possibility of being required to return for
maintenance activities.
Reduction of Warranties reduce the number of SHA A contractor’s inspection and testing
Agency inspection and testing personnel required personnel requirements may decrease due
Human on a project. Since the contractor is to elimination of a SHA-mandated
Resources \ responsible for quality control, the agency | minimum quality control program. The
need not perform the quality assurance contractor may run as many or as few
function. quality control tests as deemed necessary.
Reduction in At this point definitive conclusions are not | At this point definitive conclusions are not
Project (Bid) possible, but there is some indication that | possible, but there is some indication that
Cost warranty contracts may cost less per ton of | contractors may increase items such as
asphalt than standard contracts. This is “mobilization” in their bids to offset the
VY based on preliminary data from a small increased risk they believe they are taking
number of asphalt pavement projects. in bidding on a warranty project, as well
as the increased cost they may factor into
their bids for possible remedial work.
Improvement Warranty contracting appears to increase Contractors may have to estimate some
in Quality of the quality of the completed project. percentage in their bid for future remedial
Constructed Since the contractor runs the risk of actions. However, if the product
Project returning to repair or replace work that performance meets or exceeds the
J fails to meet product threshold levels, threshold levels set by the SHA in the
there is a greater incentive to construct a specifications, the contractor will not have
high quality product from the beginning, to spend that money, and therefore profit
rather than merely meet the minimum may increase.
levels set by a specification requirement.
Reduction of Warranty contracting may increase project | Contractors may need to take into account
Project completion time. Contractors will be and document all factors that may affect
Completion reluctant to complete their work until all the final performance of their final
Time other factors that may affect performance | product.
of their product have been addressed. For
- | - | example, a paving contractor may not want
to pave over a flaw in the sub-base, as this
may cause the roughness of the finished
pavement to increase. Innovative
construction methods, however, may help
reduce project completion time.
Shifting of The agency shifts some of the post- The contractor assumes more post-
Risk from construction performance risk of the construction risk than under a traditional
Agency to v warranted product to the contractor. methods-based specification.
Contractor

(continued on next page)
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Systems, and also required. In particular, the
Expertise establishment of threshold levels for
distress indicators for some products

5 | 2
ritical = .
¢ ‘g = Explanation Impact
Issue =
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Ease of The establishment of a warranty The contractor will also need to spend
Implementa- contracting program requires resources to some time and resources in training
tion with be invested up-front for training. personnel and becoming familiar with the
Respect to Additional expertise is also required to warranty method. In addition, the
Resources, write and implement the warranty contractor may need to conduct some
Data, J specifications. Large amounts of data are | research in developing quality control

as pavements requires a large amount of
research, or a well-kept product manage-
ment system from which to extract data.

methods often required for warranty
projects.
such

Contractor Contractors are not restrained by
tions. Thus, they have the latitude to
methods and techniques that would
by contractors may increase product
quality and decrease life-cycle cost.

as SHAs will be more likely to allow

reasonable warranty is provided.

Innovation traditional SHA methods-based specifica- | innovative construction method under a
alternative or innovative construction traditional methods-based specification.
otherwise not be allowed under traditional | contractors with innovative ideas who are
J specifications. In the long run, innovation | unable to incorporate these ideas within
manufacturers promoting new products

may benefit from a warranty requirement

use and evaluation of new products if a

A contractor may use a cost-saving
use warranty specification, but not under a

This may be beneficial to smalt

the traditional specification.
Also,

the

Project Warranties appear to be most applica

not overly complex. However, they !
also been applied to large, complex
projects. To build a program, a SHA
should probably start with smaller

expand the program.

Applicability smail or medium-sized projects that are warranties will allow for a larger number

projects, and build on these successes to

ble to | Smaller, less complex projects with

have of contractors to bid, while larger,
complex projects will most likely have a
smaller number of bidders.

Conceptual Planning Phase O

The first three steps in the warranty contracting process
model describe the Conceptual Planning phase of the pro-
gram, shown in Figure 2. These are the first steps a SHA
should take to begin implementation of awarranty contract- 0
ing program.

1) What IsSHA’sCurrent Level of Experience
with Warranty Contracting?

Although all SHAs are encouraged to follow the entire
process described here, SHAs with different levels of expe-
rience using warranty contracting will want to enter thisflow-
chart at different points, as shown in Figure 2.

No Experience

* First-time warranty users should begin with Step 2
(Determine Motivation for Implementing Warranties)
and move directly through the numbered sequence of
steps.

Low-to-Moderate Level of Experience

* Low-to-moderate level of experience users would be
those with limited experience using warranty contract-
ing on anywhere from one to five different projects.
This could also apply to agencies who have experience
with a particular end product and who wish to expand
their warranty program to include one or more new end
products.

* Theseusersare encouraged tolook at the entire process
to formalize their program. However, SHAs may wish
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Figurel. Flowchart process model for warranty contracting (continued on next page).
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Figurel. (Continued).
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36) Continue and Expand
Implementation of
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Figurel. (Continued).

to begin with Step 6 (Select Candidate End Product). It
would be important, however, for these users to exam-
ine Step 3 (Review and Understand Best Practices for
Warranty Contracting), as well.
O High Level of Experience

* Users with a high level of experience are those who
have completed more than five warranty projects and
are comfortable with their process. They may begin
with Step 8 (Prepare Warranty Specifications). Once

again, Step 3 (Review and Understand Best Practices
for Warranty Contracting) may be of use.

2) Determine Motivation for Implementing Warranties

O Thefirst step for the SHA isto determine the reasons for
interest in warranty contracting. The agency must articu-
late the objectives they hope to accomplish through im-
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y
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Figure2. Conceptual planning phase process model.

plementation of thewarranty program. The objectives may

include

* Improved performance,

* Redistribution of product performance risk to the party
that can most effectively control it, and

* Reduction of the number of agency design, testing, and
inspection personnel.

The agency must review its available personnel and deter-
mine how warranty contracting will affect the personnel re-
quirements of a project.

3) Review and Understand “Best Practices’ for Warranty
Contracting

One of the most important steps in moving toward a war-
ranty contracting programisto understand industry best prac-
tices for warranty contracting. A best practiceisdefined asa
way or method of accomplishing a function or process that
is considered to be superior to all other known methods. An
agency must gather information in order to understand the
industry’ sbest practices. Inthisstep, the key isto understand
and perhapsintegrate best practicesfrom SHAs currently im-
plementing warranty contracting.

Information Sources

O Thisguidelinewill provideasolid foundationinthebasics
of warranty contracting.
O A search of the existing literature may be conducted.

Some specific publications to include are

* Theunpublished final report for NCHRP Project 10-49,
Improved Contracting Methods for Highway Construc-
tion Projects.

* NCHRP Synthesis of Highway Practice 195: Use of
Warranties in Road Construction.

* The FHWA report on “ Contract Administration Tech-
nigques for Quality Enhancement Study Tour” (CAT-
QUEST), which detail sthe results of afact-finding tour
regarding the use of warranties in highway construc-
tion in Europe.

* Wisconsin's Draft Asphaltic Pavement Warranties
Three-Y ear Progress Report.

* The Associated General Contractors (AGC) “White
Paper on Innovative Contracting Practices in Federal-
Aid Highway Construction.”

See Referencesfor complete citations of these and additional
references. Additional review of recent literature and Inter-
net sources is a'so recommended.
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O The FHWA.

O Other industriesinwhich warranty contractsare more com-
mon (e.g., theautomobile and home el ectronicsindustries).

O For more specific information, identify and evaluate war-
ranty programs currently in use by SHAs. Some of the
leadersand their various end productsarelistedin Table 3.

0 SeetheUtah State University Innovative Contracting Best
Practices web site: http:\\www.uthaht2.usu.edu\projects\
innovativecontracting\ichomepage.html.

0 Some states may have available in-house reports eval uat-
ing their use of warranties, whereas others may be ableto
offer a subjective or qualitative evaluation from person-
nel involved with the warranted projects.

0 Other agencies successes are aso an effective meansto
initiate change and build support for warrantieswithin an
interested SHA.

O Collect “lessonslearned” from other SHAs that have im-
plemented warranties.

* Illustrate possible improvements in existing systems,

* Offer solutions to potential problems that may be en-
countered in the future implementation of the agency’s
own program, and

* Indicate what issues remain unresolved and which prob-
lems still require additional attention to solve.

O Gather information on the criteria to be used to evaluate
project effectiveness based, in part, on the goals set in
Step 2.

* The most common criteria to evaluate effectiveness
include
—Cost savings,

—Reductionsin SHA personnel requirements, and
—Improved quality of the constructed product.

* Determine appropriate means of measuring each of

these criteria

Program Planning Phase

Steps 7 through 11 describe the Program Planning phase
of thewarranty program development. These steps, shownin
Figure 3, include development of the specific characteristics
of the SHA’ swarranty contracting program.

4) still Interested in Warranties?

At thispoint, acomparison must be made between theinfor-
mation gathered in Step 3 and the objectives set in Step 2. If

TABLE 3 Warranty programsto examine

State Significant Warranted End Product
Indiana Asphalt pavement

Maryland Bridge painting

Michigan Asphalt pavement, bridge painting, chip sealing,

microsurfacing, crack treatment

North Carolina | Intelligent transportation system components

Pennsylvania Pavement marking

Wisconsin Asphalt pavement, portland cement concrete pavement

the information gathered makesiit evident that the objectives
set are attainable using warranties, the SHA should continue
to pursue its warranty program. If the objectives now appear
unattainable, or could be better met by some other contract
method, the SHA should discontinue its investigation of a
warranty program. One critical issue that must be considered
at this point is obtaining senior management support within
the SHA central and district offices.

O If the SHA isnotinterested in warranty contracting at this
time, go to Step 5 (Discontinue Use of Warranty Con-
tracting Method).

O If the SHA is still interested in warranty contracting, go
to Step 6 (Select Candidate End Product).

5) Discontinue Use of Warranty Contracting M ethod

If the decision is made that the SHA is not interested in
implementing warranty contracting, the SHA should discon-
tinue its investigation of awarranty program.

6) Select Candidate End Product

0 Theend product selected should be chosen to achieve the
objectives established in Step 2.

0 The SHA must decide whether it has the necessary re-
sources available to implement the warranty program.

O Thefollowing end productsare currently being warranted
by SHAs:

* Asphalt pavement,

* Concrete pavement,

* Pavement marking,

* Bridge deck waterproofing membrane,
* Crack treatment,

* Microsurfacing,

* Bridge painting,

* Bridge deck joints,

* Chip sedling,

* Roofs,

* Intelligent transportation system components,
* Landscaping,

* Irrigation systems,

* Bridge components, and

* Reflective sheeting for signs.

O For states initiating warranty contracting, it is recom-
mended that only one end product be selected to pilot the
process. Thiswill alow the SHA to gain valuable expe-
rience with implementing this contracting alternative.

7) Establish Cooperation and Communication Between SHA
(Owner), Contractors, Sureties, Material Suppliers,
and Other Relevant Parties

Itisimportant to bring all affected partiesinto the warranty
development process early. Cooperation and communication
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between the SHA and the local contracting community are
particularly essential.

I dentify and Contact Involved Parties

0 Some of the magjor participants in the warranty process
include
* Contracting community,

* Surety community, and
* Material suppliers.

O Itisimportant to have early contractor input when devel-
oping the warranty program. Contractor input is essential
when choosing
* The end product to warrant,

* Performance indicators, and
* Threshold values upon which performance will be
evaluated.

0 Surety companiesare very important to the process. They
must bewilling to underwrite warranty bondsfor warranty
projects.

Educate Involved Parties

0 Education of all involved partiesisanimportant aspect of
the warranty program.
* SHA personnel

—Less responsibility for SHA personnel and more for
contractor personnel during construction.

—Must alow contractor latitude to perform work.

* Contracting community

—New contractor roles, responsibilities, and risks.

—Historic ability of product to meet the threshold
levels set.

—Understand how production and construction meth-
ods and techniques can affect the performance of the
product.

* Surety community
—Documentation that thethreshold levelsare achievable.

Form Partnership to Implement Warranty Process

0 Early discussions with contractors and sureties offering
input into the process will help to facilitate communica-
tion and reassure both parties that the requirements of the
warranty program are fair, reasonable, and equitable.

O Early input will enable any potential problemsto beiden-
tified and addressed.

O A relationship among these parties must be established
early to allow ongoing input from each involved party
throughout the process.

8) PrepareWarranty Specifications

These guidelines use the AASHTO Guide Specifications
for Highway Construction (1998 Edition) as a basis for the

development of the model warranty specification. Thisguide-
line assumesthat SHAs have a standard specification based on
the AASHTO guide or arefamiliar enough withthe AASHTO
guidethat specific sectionsin the state Standard Specifications
can beidentified and correctly referenced.

Compatibility

O Warranty specifications may take two basic forms:

* Supplemental Specifications—A pproved additionsand
revisions to the Standard Specifications.

* Special Provisions—Revisions to the Standard and
Supplemental Specifications applicableto anindivid-
ual project.

O Animportant issueto keep in mind when preparing war-
ranty specifications is that they must be integrated into
the state’ s existing Standard Specifications.

* Section 105.04 of the AASHTO Guide Specifications
for Highway Construction givesan order of precedence
for the standard specifications, supplemental specifi-
cations, and specia provision when these documents
conflict. The goal of the precedenceisto provide clear
direction to the contractor and form a basis to rely on
when unexpected and unplanned conflicts occur.

Elements of Warranty Specifications

When determining what items need to be included in an
agency’ swarranty specifications, areview of what other agen-
cies include in their warranty specifications may be useful.
The key items that should be addressed when preparing a
warranty specification are identified in Table 4.

Performance Indicators

O Performanceindicators and threshold values will be used

to evaluate the final product.

* Must be clearly stated in the specifications.

* Will minimize uncertainty regarding warranty risksfor
both contractors and sureties.

0 Tablesfor each end product currently warranted may be
found in Appendix B. The tables, organized by state, in-
clude the performance indicators, threshold values, and
remedial actions currently specified for each end product.
* These tables may be used to aid in the development

of specifications for end products other than HMAC
pavements.

0 Performance indicators should be chosen that directly
affect the road user. They should also be chosen such that
they allow contractors to determine how best to techni-
cally produce the results desired by the road user.

0 For an example of a process to determine performance
indicators and threshold values see Appendix A.
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TABLE 4 |ssuesto consider when drafting a warranty specification

Item Explanation
Description e Describe work required and what the specification covers
Length of e  Establish length of the warranty. Can be fixed or varying using “A minus B” system
Warranty described in the model specifications below
Bonding e  Establish the penal value of warranty bonds or retainage system. The penal value should be
Requirements enough to cover the cost of remediating a worst-case failure scenario
e  Establish acceptable bond rating using A.M. Best rating system
e Determine combinations of acceptable bonds (e.g., one full-length bond or a combination of
bonds)
e Determine steps to be taken if surety company falls below acceptable rating
e  Determine penalties if contractor fails to renew warranty bond
Maintenance e  Establish who is responsible for maintenance activities
e  Establish how contractor-performed maintenance activities will be approved
Conlflict e  Establish conflict resolution team (CRT)
Resolution e Determine composition of the CRT
e Determine when CRT will be used
e Determine length of conflict resolution process
Contractor e  Securing of a warranty bond for the entire period of the warranty
Responsibilities | ¢  Guarantee of the end product for the entire period of the warranty
e  Selection of materials and construction methods
e Remedial action if any threshold levels are met or exceeded
e  Establishment and submission of a Quality Control Plan and data
e Elective/preventative actions deemed necessary by the contractor
e Maintenance of third party liability insurance
Department *  Approve liability insurance and bond providers
Responsibilities | «  Determination of end product inspection method
e Annual inspection of end product
e  Compilation and timely submission of an annual written report to contractor documenting
performance of end product
e Notification of contractor regarding any required remedial actions
¢ Approval of materials and construction methods and techniques used to perform remedial
actions
e Approval of any elective/preventative action performed by the contractor
e Specification of special requirements such as Quality Control Plans
e Definition of what constitutes an emergency condition
e Determination of responsibilities and time frames for responses to emergency conditions
e Determination of the existence of emergency conditions and remedy if necessary
e Establishment of acceptable contractor response time in an emergency situation
e Definition and performance of routine maintenance (e.g., snow removal, sign maintenance,
mowing grass) during the warranty period
Performance e  Establishment of performance indicators and threshold levels
Indicators e Definition of conditions under which specitied threshold values are not valid
Requirements e Approval of remedial action
for Corrective *  Establishment of remedy period
Action e  Establishment of activity types that void requirements for remedial action by the contractor
(e.g., destructive testing procedures by the SHA or utility relocation)
Basis of e  Establishment of measurement method for warranted end product (i.e., by the foot, meter,
Payment ton, square foot)

0 SHASs should evaluate any available performance data « Indiana set the threshold levels at two standard devia-
(e.g., the Pavement Management System) to determine tions from the mean value for their warranty specifica-
appropriate performance indicators and threshold val ues. tion. In this case, 95 percent of the pavements in the

0 There are several examples for setting threshold values Pavement Management System would, theoretically,
for warranty specifications. satisfy the threshold values chosen.

* Wisconsin set threshold values such that 90 percent of « Inboth cases, the SHA determined a statistical method
the pavementsin their Pavement Management System for defining the threshold valuesfor their warranty con-

would satisfy the warranty requirements. tracting programs.
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Quality Control

O It may bedesirableto specify the minimum requirements
of the QC program to be submitted by the contractor.

O Indianarequires the contractor to “provide, maintain and
follow a Quality Control Plan that will assure al materi-
als submitted for acceptance will conform to the contract
requirements . . . The Plan shall contain, but not be lim-
ited to, the mix design methodol ogy, proposed methods of
sampling, testing, calibration, construction control, mon-
itoring, and anticipated test frequencies.” Indianaalso re-
quiresthe Quality Control Plan to meet requirements out-
lined by the SHA.

O Fortheinitia pilot projects, the SHA may wish to obtain
the contractor’s QC test results for comparison with tra-
ditional projects.

Insurance

0 The SHA must examine the general provisions contained
in their own state statutes to determine coverage for all
project participants.

0 The SHA should have the contractor name the SHA asan
additional insured party in their third-party general liabil-
ity and automotive liability insurance policies.

Model Specifications

In addition to the flowchart, a model specification was
drafted for warranty contracts, which was devel oped by col-
lecting, reviewing, and evaluating warranty specifications
from SHAS currently using warranty contracts for selected
end products.

The Model Warranty Specification presented at the end of
this chapter has been developed as a supplemental specifica
tion compatible with the AASHTO Guide Specifications for
Highway Construction (AASHTO 1998).

The specific product used to illustrate a model warranty
specificationisan asphalt pavement. Thismodel specification
cannot be used directly asasupplemental specification aspre-
sented herein; it must be modified to fit each individual SHA's
standard specification system. This model asphalt specifica-
tion provides commentary on critical sections, identified as
considerations, to aid the user in tailoring awarranty specifi-
cation for their own use. The Model Warranty Specification
was developed to permit the contractor to bid extended war-
ranty periods. The contractor’s bid is reduced by a specified
amount corresponding to the extended warranty period bid.

9) Specification Reviewed and Ready for Use?

Draft specifications should go through arigorous, iterative
revision process to resolve any inconsistencies or shortcom-
ings that may present problemsin the future.

0 SHA personnel should thoroughly review the draft of the
specifications, especially the personnel who will actually
implement the warranty specification, both at the district
and field levels.

O Interested parties, such as contractors and sureties, should
review the specifications.

O SHA personnel should revise and refine the draft specifi-
cations until all concerns have been addressed.

* If the gpecification has not yet been satisfactorily revised,
return to Step 8 (Prepare Warranty Specifications).

* If the specification is ready for implementation, go to
Step 10 (SHA Selects Pilot Project).

10) SHA Selects Pilot Project

A SHA should not implement warranties on all construc-
tion projects. Rather, the SHA should target projectsonwhich
to pilot the warranty process to fine tune and understand the
process.

0 Some agencies use a single pilot project for an end
product.

O Other agencies have selected as many as three pilot pro-
jectsfor agiven product in a single construction season.

O Piloting may be repeated in successive years for pur-
poses of obtaining additional experience and perfor-
mance data.

Sdecting a Pilot Project

O Projects that have a high probability of performing well
(i.e., low risk, low complexity) arethe best candidatesfor
aninitial pilot project. A pilot project should be selected
such that factors not covered under the warranty will not
impact the performance of the warranted items.

* For pavement projects, it is appropriate to have access
to relevant traffic data, such as the Average Annual
Daily Traffic (AADT), so that loading conditions can
be properly calculated, and performance can be mea-
sured against a set parameter. It may be inappropriate
to measure a pavement with ahigh AADT against the
same performance standardsasalow AADT pavement.

O If pilot projects are selected based on the high probability
of performing well, the SHA must realize that the results
of these projects may be difficult to compare to average,
traditional projects. Thismust be taken into account when
evaluating the warranty program.

11) SHA PreparesBid Documents

0 The warranty portion of a state's specifications may be
included as asupplemental specification or as special pro-
visions to the state standards.



* In either case, these documents must be included with
the bid documents.

Inthe case of apilot project, some explanation of thewar-

ranty program should be included, particularly if the bid

adjustment system shown in the model specification isto
be used.

* In this system, a contractor’s bid is adjusted by some
predetermined amount to reflect each additional year
beyond the minimum number of years of warranty the
contractor bids. For example, the minimum warranty
period may be 5 years, and for every year beyond 5 the
contractor receives a bid reduction of $20,000. If the
contractor bidsa 7-year warranty, then the contractor’s
bid is reduced by $40,000 (i.e., [7 — 5] x $20,000).

A SHA may take quality measurements similar to atradi-

tional project during the pilot phase of awarranty contract-

ing program. These measurements would be for compari-
son and informational purposes only.

The primary differences between traditional and warranty

specifications are summarized in Table 5.

17

Bidding, Contract Award,

and Construction Phases

Steps 12 through 16 of thewarranty process model describe

the Bidding, Contract Award, and Construction phases of the
program. These phases are shown in Figure 4.

12) SHA Conducts Pre-Bid Conference

O

O

O

A pre-bid conference is strongly suggested for those
SHAswith little or no warranty contracting experienceto
ensure that all parties understand the warranty process.
Not all states conduct pre-bid conferences for their war-
ranty projects.

Because warranty contracting is still an alternate contract-
ing practice, itisrecommended that pre-bid conferencesbe
held, particularly on pilot projects.

A pre-bid conference for a warranty project should in-
clude al the items that a traditional project’s pre-bid
conference includes, aswell asitems specifically related

TABLE 5 Differences between traditional and warranty specifications

Attribute

Traditional Specification

Warranty Specification

Award of Contract
bidder

Lowest responsible and responsive

Same as traditional specifications, unless
adjusted by means of the A--B system

Bonds

Payment and performance bonds at

An additional warranty bond at a

specified penal values must be
executed and delivered to the owner
prior to the start of construction

specified value (usually less than the full
contract amount) must be obtained from
an approved surety company

Maintenance

Contractor is responsible for and
maintains the work during
construction until final or partial
acceptance of the work by the owner

Contractor is responsible for maintaining
the end product for the warranty period,
including any necessary routine or
emergency maintenance, as well as any
required remedial actions

Conflict Resolution
Team (CRT)

No CRT

CRT established for each project prior to
start of construction. CRT consists of
two contractor representatives, two SHA
representatives, and one mutually agreed
upon third party representative, whose
cost is shared equally by the SHA and the
contractor

Contractor Duties

e Maintain a quality control (QC)
program

e Provide a copy of all QC data to
the SHA

e Submit a QC plan to the SHA

e Provide a copy of all QC data to the
SHA

e Any required remedial actions,
preventive maintenance, and
emergency maintenance necessary
for the length of the warranty period

Owner Duties

* Quality assurance testing

e Observing and sampling
contractor-performed tests

¢ Monitoring control charts

e Directing contractor to take
additional samples when
necessary

e Survey end product annually to
measure product performance
throughout the warranty period

e Notify contractor of evaluation
results and any remedial actions
required within the prescribed time
frame

Quality Measures

As stated in existing standard
specifications. Performance-based or
performance-related indicators vary by
end product and by state

QC plans may be described and specified,
and data gathered from contractors” QC
tests

Performance
Indicators

None

As listed in the warranty specification.
Performance indicators will vary by end
product and by state, according to their
own needs and experience
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Figure4. Bidding, contract award, and construction
phases process model.

to the specia provisions or supplemental specifications.

A sampling of items that should be covered is shown in

Figure5.

Asan example, thefollowing list of discussion issueshas

been generalized from a California Department of Trans-

portation (Caltrans) warranty project pre-bid conference:

* A description of the project, the warranty requirements,
and the length of the warranty period.

* Thereason for using the warranty method (in this case
the reason was to achieve a higher quality product).

v List of any special site conditions

v Review of any special provisions included in the
contract (in particular, warranty special
provisions)

v Site visit

v Answers to any questions relating to right-of-
way, utilities, design, and construction issues

Figure5. ltemsto be covered at a warranty project pre-
bid conference.

* A description of the contractor’s responsibilities, espe-
cially thosethat are different from atraditiond project. In
the Caltrans case, the SHA stressed that the QC plan was
now the contractor’s responsibility, described the guide-
lines for developing the mix design, listed minimum re-
quirements for some materias, and described two tests
that need to be performed and submitted to Caltrans.

* An explanation of why and how the warranty period
was selected. In the Caltrans case, the 5-year warranty
period was chosen because, historically, pavement fail-
ures had occurred in thefirst 4 years of pavement life.

* A reiteration that the thickness of the pavement wasto
be designated by the SHA, and that the SHA would not
pay for additional thickness.

* A reminder to the contractor that SHA personnel and
testing equipment would not be available to the con-
tractor, and that the contractor was responsiblefor pro-
viding QC testing equipment and personnel.

* An explanation asto how the retained funds (or bonds)
may be invoked, or the contractor billed, if the SHA
was forced to perform repairs for which the contractor
was responsible under the warranty provisions, but
failed to complete. A clarification of the emergency re-
pairs policy explaining the processthat goesinto effect
when an emergency repair situation arises should be
offered, aswell.

* A description of any special considerations regarding
measurement or eval uation information (at the Caltrans
conference it was explained that cracks would be mea-
sured in the winter when the temperature is cooler and
the cracks are more likely to be wider).

13) SHA LetsProject Out for Bidding

O A warranty project is bid and awarded in a manner simi-
lar to that of a traditional project. Figure 6 graphically
depicts the milestone events in the warranty program.

14) SHA Selects L owest Responsible Bidder

0 This process may be the same as for atraditionally bid
project.

O Thebid reduction systemillustrated in the accompanying
model specifications for warranty projects and discussed
briefly in Step 11 would modify the selection of the low-
est responsible bidder.

* The bid would be modified downward by a predeter-
mined and predisclosed amount for each year over the
minimum required warranty that a contractor bid.

* These modifications would be for bid comparison pur-
poses only and would not directly affect the final con-
tract price.

0 The SHA should keep track of the unit costs bid by the
selected contractor to make a cost comparison with proj-
ects bid in the traditional manner.
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Figure 6. Milestone eventsrelated to implementing and monitoring

warranties for highway construction.

15) SHA Conducts Preconstruction Conference

O The preconstruction conferenceisaforum to address any
questions or ambiguities relating to the plans, specifica-
tions, and/or contract.

The warranty requirements should be discussed again.
The contractor should be encouraged to disseminate the
information regarding warranty requirementsto field con-
struction personnel. By providing aclear understanding of
the warranty concept to field personnel, a contractor will
ensure that everyone understands the consequences of poor
quality work.

At or near the time of the preconstruction conference, the
conflict resolution team should be formed and should meet
to establish their responsibilities.

16) Contractor Performs Construction

0 The contractor has morelatitudeto select materials, meth-
ods, and techniques than on a traditional project.

The contractor performs both QC and testing for the
project.

The SHA may reservetheright to collect split samples of
materialsfor informational purposes, but does not need to
run aformal QA program.

The SHA should document other costs associated with
project management and construction. This will be use-
ful later in comparing the cost of warranty projects with
traditional projects.

O

Under the traditional system of specifications the SHA
prescribes the mix design, construction methods and tech-
niques, QA testing, method of payment, and the incentives/
disincentives (/D) to be used on a project. The QC teststo
be run may also be specified by the SHA (often including

asphalt cement content, air voids density, and voids in the
mineral aggregate [VMA] tests). Under awarranty specifi-
cation, the contractor has the freedom to determine the job
mix formula, the construction methods and techniques, and
the QC performed on the project. The only criterion that
determines compliance with the warranty specification is
the performance of the product relative to the established
performance criteria.

Maintenance and Evaluation

of Performance Phase

Steps 17 through 29 illustrate the Maintenance and Evalu-
ation of Performance phase of the warranty program. Figure 7
shows this portion of the warranty process model. These are
the stepsthat differ the most from those used in atraditionally
contracted project.

17) Initiation of Warranty Period

O Theinitiation of the warranty period may occur at any of
the following points in the project.

* The point of substantial completion,

* The point of final acceptance, or

* The opening of the project to traffic.

O Additionally, the warranty may be initiated at comple-
tion, acceptance, or opening to traffic of either the entire
project or a significant section of the project.

* For example, if one segment of aprojectisabridge, and
the bridge has been completed, although the contractor
continues to work on other segments of the project, it
may be appropriate to initiate the warranty period on
the bridge at the point in timewhen the bridgeis opened
to traffic.
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Figure7. Maintenance and evaluation of performance phases

process model.

After Sep 17, the process splits into two separate paths,
Seps 18-26 and Seps 27-29, which are cycled through con-
currently until the end of the warranty period. The two sep-
arate pathsrepresent the simultaneous occurrence of routine
maintenance with the distress survey and remedial action
process.

18) SHA Collects Performance Data of Constructed Product

Performance Data

O

The decision as to what performance data to collect is
based on the performance indicators and measurements
selected in Step 8 (Prepare Warranty Specifications).

The SHA must collect the performance data on the indi-
cators listed in the specifications to evaluate the war-
ranted end product. If the performance does not meet the

established threshold values, specific remedial actions
will be required.

Annual Surveys

O

O

Generally, the SHA performs annual surveys of the end
product, asillustrated in Figure 6.

Surveys are done within 1 month of the anniversary date
of theinitiation of the warranty period.

For pavement, thewarranted project issplit into segments,
and each segment is split into sections. One predeter-
mined section in each segment is evaluated, along with a
random section in each segment. An illustration of this
approach is shown in Figure 8. Further surveys may be
performed, either on additional segments or at additional
times throughout the warranty period, if the SHA hasrea-
son to suspect that threshold levels are being exceeded.
For non-pavement products, the end product may bethor-
oughly inspected, if practical. Alternatively, a random
inspection of representative portions of the product may
be made.
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Figure8. Annual pavement performance survey (PPS).

Other Data to Collect

The SHA must continue to monitor costs both for distress
surveysand remedial actionsthroughout the period of the
warranty.

All costs and efforts expended by the SHA on warranty
projects should be documented.

O

19) SHA Analyzes Performance Data to Deter mine Remedial
Action, if Necessary

0 Compare the results of the annual survey (or additional
surveys, if applicable) to the threshold val ues established
for selected performance indicators.

Remedial Actions

0 Remedial actions consist of major repair or rehabilitation
actions that are required when threshold levels of perfor-
mance indicators are exceeded.

Remedia actions may arise only out of annual and/or ad-
ditional survey evaluations, and the contractor isresponsi-
ble for remedying them under the warranty contract.
Recommended remedid actions for each distress type are
generdly included in warranty specifications. A list of those
currently in use by SHAsisincluded in TablesB1-B10in
Appendix B.

Remedial actionsare distinct from both routine and emer-
gency maintenance.

20) Remedial Actions Necessary?

0 Based on Step 19, the SHA determines which distresses,
if any, meet or exceed the established threshold levels.
Any distresses that do meet or exceed the established
threshold levels require remedia actions.

* If no remedia actions are required, go to Step 25

(Warranty Period Complete?).

O

* If remedial actions are required, go to Step 21 (Notify
Contractor of Required Remedial Action).

21) Notify Contractor of Required Remedial Action

0 Establish some maximum allowable time after a survey
evaluation is completed for the SHA to notify the con-
tractor of remedial action requirements.

* This could be atime period of 2 weeksto 30 days.
Notify the contractor in writing of any deficiencies re-

quiring remedial action.

22) Remedial Action Completed by Contractor?

O Within 30 days of notification, the contractor should sub-
mit to the SHA a proposed plan for completing the reme-
dial work.

The plan should be approved by the SHA in atimely
manner before the contractor starts work.

A maximum allowable period of time in which the con-
tractor may complete the work should be established.

If therequired remedial actions are completed by the con-
tractor, go to Step 25 (Warranty Period Complete?).

If the contractor refuses or fails to complete the required
remedial actions, go to Step 23 (Employ Conflict Reso-
[ution Team).

23) Employ Conflict Resolution Team (CRT)

O If the contractor refuses to accept responsibility for the
distress, or disputes the cause of the distress, the process
for employing the CRT must be invoked.

Generaly, there is a 30-day period during which the con-
tractor may appeal aSHA decisiontothe CRT, and another
30 days during which the conflict must be resolved.

If the CRT fails to resolve the issue within a specified
amount of time, and the contractor fails or refusesto per-
form the required remedial work, the SHA may have the



22

work performed or perform the work itself, and bill the

contractor for the cost.

* If the contractor refuses or failsto compensatethe SHA
for the cost of these performed remedial actions, the
SHA should notify the surety that the contractor isin
default of obligations under the warranty bond.

O Findly, if the CRT is unable to resolve the conflict, the

SHA may resort to its existing legal claims policy.

O The conflict resolution processis presented in Figure 9.

24) |ssue Resolved?

O If the CRT has successfully resolved the conflict, go to
Step 25 (Warranty Period Complete?).

O If an agreement has not been reached, go to Step 26
(Notify Surety of Contractor Default).

25) Warranty Period Complete?

O If thereisstill timeremaining in the warranty period once
the remedial actions have been completed, the SHA must
return to Step 18 to collect performance data for the next

—— Annual Survey
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If contractor has failed or refused
to complete the required remedial
actions, and CRT has failed to
resolve the conflict, the SHA may
perform the remedial actions. The
contractor is then billed. If the
contractor fails to reimburse the
SHA, the surety will be contacted,
and the contractor considered in
default. From this point, the
SHA’s usual claims procedure
should be followed.

Figure9. Conflict resolution process.

year of thewarranty. Repeat Steps 18 to 26 until the war-
ranty period is complete.

O If thewarranty period is complete, the SHA should go to
Step 30 (Final Inspection/Warranty Termination).

26) Notify Surety of Contractor Default

If the contractor refuses or fails to meet the obligations
stated in the contract, and the conflict cannot be resolved by
the CRT, the SHA must notify the surety that the contractor
isin default of obligations under the warranty bond.

27) ldentification of Maintenance Needs

O Boththe SHA and/or the contractor may identify mainte-
nance needs for the end product.

0 Boththe SHA and the contractor may perform sometypes
of maintenance throughout the warranty period.

O Maintenanceisdistinct from remedial action. The differ-
ent types of maintenance and the party responsible for
each arelisted in Table 6.

O Different agencies have different terms for the types of
maintenance described. A maintenance continuum ispre-
sented in Figure 10. Certain types of maintenance can be
classified as remedial actions and some can be classified
asroutine maintenance. However, as actions approach the
middle area of the continuum, these two major types of
maintenance begin to overlap, and judgment must be used
to determine which are which.

O Thewarranty specification must clearly describe what re-
medial actions consist of so that adistinction can be made
between routine maintenance and remedial actions.

28) Perform Maintenance

O Routine maintenance.

* The types of maintenance that agencies frequently per-
forminclude, in cold climates, snow removal and salting/
sanding. General types of maintenance include mowing,
and lighting, sign, and guardrail upkeep.

O Preventative maintenance.

* Maintenance performed on the end product itself before
adistress has exceeded athreshold level.

* Maintenance performed to prevent distressfrom reach-
ing thethreshold level, at which point aremedial action
would berequired. Examplesinclude minor crack seal-
ing, microsurfacing, crack filling, patching of potholes,
and thin overlays.

0 Emergency maintenance.

* When someform of distress or product failure presents
an immediate safety hazard to the traveling public and/
or athreat to the integrity of the infrastructure. Exam-
ples include excessively large potholes, roadway col-
lapse or undermining, severe loss of roadway friction,
and concrete blow-ups.



TABLE 6 Typesof maintenance under a warranty specification

Type of Maintenance

Description

Responsibility

Routine

Such items as signage removal
and repair, snow removal,
salting/sanding, mowing, and
guardrail improvements or
repairs

SHA

Preventative

Smaller, less serious forms of
remedial action performed to
prevent a distress from reaching
a threshold level

Contractor

Remedial Action

Repair or replacement of
deficient areas, as defined in
warranty specifications

Contractor

Emergency

Any distress or product failure
that presents an immediate safety
hazard to the traveling public

Contractor
(However, SHA may perform or
have performed if Contractor is not
able to perform in a timely manner)

* The SHA may or may not have time to contact the

contractor.

* If thecontractor isunableto performthework inatimely

fashion, or time does not permit notification of the con-

tractor, the SHA may elect to perform the maintenance
on its own or through other means.

—The SHA must determine what constitutes a timely
fashion.

If the contractor does not perform the emergency main-

tenance, the SHA may bill the contractor for the work

compl eted.

—If the contractor refuses or fails to compensate the
SHA for work performed, the SHA may file aclaim
with the surety against the contractor’ swarranty bond.

—If the distress necessitating emergency maintenance
can be determined to be the result of something other

29) Warranty Period Complete?

O
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than the contractor’ swork, the contractor must not be
held responsible.

If the warranty period is not complete, return to Step 27
(Identification of Maintenance Needs) and continue to
identify maintenance needs and perform maintenance.
When the warranty period has ended, go to Step 30 (Final
I nspection/Warranty Termination).

At the end of thewarranty period, beginning with Sep 30, the
two concurrent cycles rejoin.

Maintenance Classification
Filling of isolated | Crack filling or | Asphalt overlays, | Mill and overlay
potholes, minor | microsurfacing major patching of a significant
pavement re- of a significant of concrete section of
marking. area of pavement. pavement.
pavement.
Minor Major
y y !
Maintenance Major Rehabilitation | Reconstruction
Maintenance
Routine/Normal
Maintenance
.
|l .
< Remedial
| .
Actions

Figure10. Range of pavement maintenance activities.
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Pilot Project and Organizational * Onceall final remedial actions are completed, the SHA

Program Evaluations Phases should conduct afinal acceptance evaluation to deter-
mine whether the remedial actions have been satisfac-
torily completed.

* If the work has been satisfactorily completed, and the
product meets all performance criteria, the warranty
will be terminated at that point.

The Pilot Project and Organizational Program Evaluation
phases of the warranty program are essential for success.
These two phases areillustrated in Figure 11.

30) Final Inspection/Warranty Termination

0 TheSHA must perform afinal inspectionat theendof the 1) EvaluateWarranty Effectiveness
warranty period to ensure that the product meetsthe spec-
ified threshold levels.

* The final annual survey should be completed within
1 month of the end date of the warranty period.

* The contractor should then perform the necessary re-
medial actionswithin 1 year of the final pavement dis- O Someimportant items to evaluate in relation to the orig-
tress survey (see Figure 6). inal objectives set in Step 2 include

Once the warranty period has been completed, the entire
project should be evaluated. Thisisanimportant stepineval-
uating the effectiveness of warranties within a SHA.

From Step 25/Step 26/
Step 29

A

30) Final Inspection/
Warranty Termination

y

31) Evaluate Warranty
Effectiveness

33) Discontinue Use
of Warranty
Contracting Method

32) Policy Decision:
Will SHA Continue
Further Implementation,
of Warranties?

Yes

v

34) Recommend Changes
in Warranty Program

35) Refine Warranty
Program Using
Recommended Changes

36) Continue and Expand
Implementation of
Warranties

Return to Step 6

Figure1l. Pilot project and organizational program evaluation phases process model.



* The long-term performance of the final constructed
project;

* The design and testing/inspection personnel required
for the project;

* Theuse of SHA and outside expertise;

* Risk distribution factors;

* The amount of claims and litigation, if any; and

* Total cost (construction plus SHA management).

0 Costs must be compiled to evaluate the LCC of the war-
ranted product.

0 These costs can then be compared with those of traditional
contract methods to evaluate warranty effectiveness.

0 Feedback on the program should be solicited from con-
tractors, sureties, and other interested parties, as well as
from district personnel.

0 Lessonslearned should be captured and communicated to
all parties.

O SHAsmust take into account that pilot projects may pre-
sent abiased view of thewarranty program’ seffectiveness.
If pilot projects are intentionally chosen as projects with
a high probability of success, this information must be
considered when evaluating the project’ s results.

32) Policy Decision: Will SHA Continue Further
Implementation of Warranties?

0 Hasthe pilot project (or projects) met the objectives?

* The results of the pilot project(s) must be compared
with the objectives established in Step 2.

* Using the information gathered in Step 31, the SHA
must determine whether the warranty pilot project(s)
was cost effective.

0 Once the process is established and accepted, the SHA
should repeat the process for other planned end products.

* If the SHA does not wish to continue implementing
warranties, go to Step 33 (Discontinue Use of Warranty
Contracting Method).

* If the SHA wishes to continue the implementation of
warranties, go to Step 34 (Recommend Changesin War-
ranty Program).

33) Discontinue Use of Warranty Contracting Method

If the policy decision is made not to continue further im-
plementation of warranties, the SHA should discontinue the
use of warranties as an aternate contract method.

34) Recommend Changesin Warranty Program

0 To continue implementation of the warranty program, it
must be evaluated and, where appropriate, modified to in-
clude additional best practicesand |essonslearned, asthey
become available.

0 Feedback isessential in improving the process.

O Any problemsthat were encountered on the pilot project(s)
must be identified and appropriate corrective action taken.
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0 Changesshould be recommended for the subsequent war-
ranty specifications.

O Asmore experience is gained with warranty contracting,
the specifications can be refined to more effectively ac-
complish the SHA’ s program goals.

* Specifically, the threshold values established for each
performance indicator must be carefully eval uated.

* It isimportant that the threshold values be stringent
enough to keep project quality at the desired level, but
at the same time reasonable and achievable.

35) Refine Warranty Program Using Recommended Changes

Establish afeedback |oop toimprovethe efficiency and ef-
fectiveness of the warranty method.

O Incorporate the changesrecommended in Step 34 into the
warranty program through revision of the supplemental
specifications or provisions prepared in Step 8.

0 Continue thisiterative process of improvement through-
out the life of the warranty program.

* Iterations are especially important for the pilot phase.

0 Special attention should be paid to determining the types
of projects for which warranties are deemed appropriate.

36) Continue and Expand | mplementation of Warranties

Oncethewarranty program has been modified and the spec-
ifications have been revised, the SHA may consider imple-
menting warranties on additional projects.

O Implement the warranty program using the revised sup-
plemental specificationsor provisionson asecond project.

O Apply warranties to more projects as the SHA becomes
more comfortable with the method.

0 Expand the process to warrant additional end products.

* The pilot process should be followed for each new end
product by returning to Step 6 (Select Candidate End
Product) and repesating the pil ot devel opment and imple-
mentation process for the newly selected end product.

0 The SHA must continue to gather cost and performance
data on warranty projects and on the process in general.

O Collect and update information on LCCs, and continually
improve the effectiveness of the warranty program.

Warranties are not the appropriate contract administration
method for every project; however, the warranty program
can be effective if applied correctly under the appropriate
conditions.

CRITICAL SUCCESS FACTORS

All steps listed and described previously are considered
important for the implementation of the warranty program.
However, the following factors are some of the most critical
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affecting the degree of success achieved through the imple-
mentation of warranties.

Training

O All parties involved must be made aware of and under-
stand their roles and responsibilities under the warranty
specification system.

O SHA responsibilitieswill be changed, aswell as contrac-
tor responsibilities.

* SHA no longer performs QA inspection and testing.

* SHA no longer specifies methods and materials.

* Contractor must formulate, submit, and perform a QC
program.

0 The SHA must employ personnel with the appropriate
expertise to implement awarranty program.

Appropriateness of Method for Projects

0 Both the SHA and the contractor must possess appropri-
ate levels of resources to execute the roles defined in the
training process.

O Criteria must be defined to determine what projects are
candidates for awarranty contract.

O Projects chosen for awarranty contract must match the
objectives of the SHA for implementing warranty con-
tracting.

Communication

0 Communication among the major partiesinvolved iscru-
cial throughout program devel opment, aswell asthrough-
out the project duration.

* SHA personnel, contractors, sureties, and other involved
parties must clearly communicate concerns and feed-
back to each other to improve the warranty process.

0 Attention must be paid to ameans for resolving conflicts
quickly during the project.

Initial Agreement

O All involved parties must bring their expectations into
agreement early in the process.

O All involved parties must understand and buy into the
warranty program early in the process.

Post-Award Agreement

O A working relationship among all involved parties must
evolve and continue throughout the project duration. Part-
nering isapracticethat may help achievethisrelationship.

Integration of Design, Construction Methods
and Techniques, and Sequences of Work

0 The warranty process must be identified as the chosen
contract method early in the life of the project.

* The design, scope of work, and preparation of specifi-
cationsand contract documents are examples of the ele-
ments of the project that may be affected by the choice
of warranties as the contracting method.

* Itishighly desirablefor awarranty to be designed into
aproject when these elements are prepared.

0 Design should incorporate construction methods, tech-
niques, and sequences of work because they are all inter-
related and will be impacted by the warranty contracting
process.

More Up-Front Investment by SHA

O The SHA must be willing to invest more resources ini-
tialy in the development process.
* Program planning,
* Specification development,
* Data collection for establishment of performanceindi-
cators/threshold values,
* Training of SHA personnel to implement the program,
and
* Education of involved parties (e.g., contractors, sureties,
suppliers).
O Asthe warranty process matures, these costs will be re-
couped as LCCs of individual projects are reduced.

Support of SHA Upper Management
and Industry Buy-In

0 Without the approval and support of senior level man-
agement within the SHA, the warranty contracting pro-
gram cannot be implemented successfully.

0 Without buy-in of local industry personnel, the warranty
contracting program will fail.
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MODEL ASPHALT WARRANTY SPECIFICATION SECTION 4XX

Note: This model specification represents a framework for the development of specifica-
tions compatible with a SHA'’s standard specifications and methods of presenting supple-
mental specifications and special provisions. It is a compilation of practices employed in sev-
eral states. Because the experience is limited, and none of the warranted projects studied
have lives exceeding the warranted periods, this should not be considered as best and
proven practices.

Specifications included in this model specification refer to the AASHTO Guide Specifica-
tions for Highway Construction (1998 Edition).

Under several of the specification sections, “Considerations” are italicized to list options
and alternate approaches.

4XX.01 Description/Summary. Construct a plant-mix asphalt pavement consisting of one or more
courses of asphalt mixture constructed on a prepared foundation. Perform any required remedial work
to correct deficiencies identified in annual pavement evaluations, as described in Section 4XX.04.
Maintain the pavement during the warranty period.

Warrant the specified pavement for aminimum period of 5 years. The Bidder may bid alternatives
providing for 6-, 7-, or 8-year warranty periods. If the Bidder bidsthe 6-, 7-, or 8-year warranty period,
the bid submitted will be adjusted by a specified amount only for bid comparison purposes and the
selection of the low bidder. Payment for the work performed will be at the unit prices bid (refer to
Section 4XX.04 Warranty, Paragraph A; and Section 4XX.10 Award of Contract).

Provide acceptable warranty bonds for the warranty period (refer to Section 4XX.09 Warranty
Bond).

Develop remedial action(s) for those sections of pavement that do not meet specified standards of
performance as determined by periodic evaluations conducted by the Agency. This remedia action
will be subject to the approval of the Agency. Complete the approved remedia work at no additional
cost to the Agency (refer to Section 4XX.04 Warranty, Paragraphs D through K).

Maintain the pavement surface during the warranty period at no additional cost to the Agency
(Refer to Section 4XX.04 Warranty, Paragraph C).

A Conflict Resolution Team (CRT) will be formed to resolve any disagreements associated with
the warranty work (refer to Section 4XX.08 Conflict Resolution Team).

4XX.02 Materials.
A. Construction. Establish the mix formulaand select al materials. All materials used for the con-
struction of plant-mix pavementswill conform to the requirements of Section 401.02 M aterial.
B. Maintenance and Remedial Work. Use materials which conform to the specification require-
mentsincluded inthe AASHTO Guide Specifications for Highway Construction (1998 Edition)
and which correspond to the maintenance and/or remedia action employed. Where no corre-
sponding specification exists, submit appropriate specifications to the Agency for approval.

4XX.03 Construction.
A. General. Construct all plant-mix pavements in conformance with the requirements of Section
401.03 Construction.
B. Quality Control/Quality Assurance. Develop a Quality Control Plan that meets the require-
ments of . Submit this plan to the Agency for approval prior to beginning of plant-
mix pavement construction. Provide periodic reportsto the Agency that demonstrate compliance
with the approved plan, including test results.

Considerations: The required QC/QA program could be AASHTO R-9, an Agency’s pro-
gram, or some other acceptable program. The provisions of end result specifications with
incentives and disincentives associated with the achieved quality parameters could also be
included in the specifications to provide increased emphasis on quality during the construc-
tion phase.

C. Maintenance and Remedial Work. Use construction methods which conform to the specification
requirementsincluded in the Gui de Specifications for Highway Construction (1998 Edition) and
which correspond to the maintenance and/or remedial action employed. Where no correspond-
ing specification exists, submit appropriate specifications to the Agency for approval.

Considerations: The Contractor’s responsibility includes the construction of the pave-
ment as would normally be required. During the warranty period, the Contractor is also
responsible for maintaining the pavement (e.qg., repairing pavement failures, crack sealing,
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pothole repairs, and treating flushed pavement areas). These maintenance responsibilities
are further defined in Section 4XX.04.C. For pavement deficiencies identified by annual or
special evaluations, the Contractor is responsible for developing and performing remedial
actions to correct the deficiency. Essentially, the Contractor is responsible for all pavement-
related construction, maintenance, and remedial action during the construction and war-
ranty periods of the contract.

4XX.04 Warranty.
A. General. Designate as provided in the bid proposal the warranty period as a 5-, 6-, 7-, or
8-year period for al pavements constructed on this project. The minimum warranty period will
be 5 years, while alternate bids can be for warranty periods of 6, 7, or 8 years.

Considerations: The Agency may be more specific in the work that is to be warranted; e.g.,
all pavements constructed on the main lanes, or the main lanes and adjacent shoulders, etc.

B. Term. The warranty period begins on the date of final acceptance by the Agency of the con-
struction phase of the project and extends for the number of years bid by the Bidder.

Considerations: The beginning of the warranty period may alternately be established as
the date when all warranted pavements have been completed on all or portions of the proj-
ect. For example, if a project involves completion of a main lane early in the project, it may
be considered appropriate for the warranty period for that pavement to begin at that early
date.

C. Maintenance Requirements

1. Contractor Responsibility. During the warranty period, perform al required pavement-
related maintenance except that listed in paragraph C.2. of this section. Pavement-related
maintenanceincludes, but isnot limited to, crack sealing, potholerepair, correction of bleed-
ing areas, and isolated level -ups. The contractor may initiate pavement-rel ated maintenance
activities.

2. Agency Maintenance Responsibility. The Agency will perform routine maintenance dur-
ing the warranty period, such as snow and ice removal, including application of de-icing
chemicals; repairs to safety appurtenances; pavement markings; mowing; and sign main-
tenance. The Agency will not perform any routine pavement surface maintenance acti-
vities, such as crack sealing, pothole repair, correction of bleeding areas, and isolated
level-ups during the warranty period, except for emergency conditions as stated in Sec-
tion 4XX.05. The Agency will advise the Contractor when pavement-rel ated maintenance
work is required.

Consideration: Because of the interrelationship of routine maintenance and potential
remedial requirements, it appears desirable to assign pavement-related maintenance re-
sponsibilities to the Contractor for the warranty period. Few contractors are familiar with
maintenance activities and many may be geographically located so as to necessitate their
subcontracting with a local contractor to address the maintenance requirements.

D. Performance Requirements. The parameters used to measure pavement performance will be
ride quality, surface distress features, and surface friction. Each parameter will be measured at
least annually. More frequent measurements may be made when considered necessary by the
Agency. If any of the measured values are found to be deficient, develop and submit the appro-
priate remedial action to the Agency for approval.

E. Pavement Evaluations. An annual pavement evaluation of the warranted pavement will be con-
ducted within 2 months of the anniversary date of the initiation of the warranty period or on a
date mutually agreed upon by the Contractor and the Agency. The Agency may also conduct
specia evaluations on amore frequent basis. The Agency will conduct these evaluations at no
cost to the Contractor. The Agency will notify the Contractor of the evaluation date. The Con-
tractor may have arepresentative present during the evaluation.

F. Evaluation Parameters and Methods. The Agency will conduct the pavement evaluation in
accordance with the standard methods adopted by the Agency and described in the Agency’s
publication that includes the pavement eval uation methods.

The pavement eval uation surveyswill be conducted by dividing the warranted pavement into
nominal 1.5-km (1.0-mile) sections. Two 150-m (0.1-mile) segments in each section will be
evaluated for pavement distress. One segment will be from 450 m (0.3 mile) to 600 m (0.4 mil€)
from the start of the section. The second segment will be randomly selected from the nine
remaining segments. The second segment to be evaluated will be reselected each year.
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If areas outside the surveyed segments are suspected of exceeding a threshold level, the
Agency will conduct the evaluation survey in any, or al, segmentsto determine if a threshold

level is exceeded.

The results of the pavement evaluation survey and the identification of segments where
threshold levels have been exceeded, together with the identification of the deficiencies will be
reported to the Contractor within 14 days of completing the survey.

If the pavement eval uation results are disputed, provide written notification to the Agency
within 30 days following the receipt of the evaluation results. If the Contractor and Agency
cannot resolve the dispute within the following 30 days, the dispute will be presented to

the CRT.

Considerations: It is suggested that the evaluation be conducted using the same param-
eters, equipment, methods, procedures, and staff (to the extent possible) employed as part
of the Agency’s pavement management system.

G. Pavement Performance Indicators, Threshold Values, and Guide to Remedial Actions.

Performance
Indicator Threshold Levels Guideto Remedial Action
Ride Quality International Roughness Index— Level-up, overlay, milling, or combinations

Surface Friction

Alligator Cracking

Block Cracking

Edge Raveling

Flushing

Longitudinal
Cracking

Rutting

Surface Raveling

Transverse
Cracking

Patching

Potholes, slippage areas,
other disintegrated
areas

2.1 m/km

Skid number must average 35 with
no individual value less than 25

10% of areain a segment

10% of areain a segment

10% of segment length

20% of segment length

300 m for cracksthat average 12 mm
or lessinwidth

150 m for cracks which average
greater than 12 mm in width.

Either of the above plus 25% of
linear meters having bank
cracking or dislodgment

6 mm in depth

12 mm in depth

Slight (for segregation, adlight rating
isthree or more segregated areas
per segment. A segregated areais
2.8 m? or morein size)

25 cracks per segment

25 cracks per segment with 25% of
the linear meters of cracking
having band cracking or
dislodgment

45 m of patching per segment
(excluding longitudinal
cracking remedial action)

Existence

thereof to correct inadequacies.

Milling, surface treatment, or overlay to
correct inadequacy.

Remove and replace distressed layer(s). The
removal areawill be equal to 150% of the
distressed surface to a depth not to
exceed the warranted pavement.

Remove and replace distressed layer(s).
The removal areawill be equal to 110%
of the distressed surface to a depth not
to exceed the warranted pavement.

Remove and replace distressed layer(s). The
removal areawill be equal to 110% of the
distressed surface.

Remove and replace distressed surface
mixture full depth.

Rout and seal al cracks with rubber crack
filling material or agreed upon equal.

Rout and seal al cracks with rubber crack
filling material or agreed upon equal.

If over 300 m, remove pavement and replace
for the affected depth. If less than 300 m,
apatch 0.6 m in width and 0.6 m longer
than the crack length will be placed for
the affected depth or agreed upon equal.

Mill surface with fine-toothed mill to
remove ruts, overlay or microsurface.
Remove and replace surface layer.

Apply achip seal coat.

Rout and seal all cracks with a rubberized
crack filler or approved equal.

Remove and replace distressed layer(s) to a
depth not to exceed the warranted
pavement.

Remove and replace surface layer or place a
32-mm overlay.

Remove and replace distressed area(s). The
removal areawill be equal to 150% of the
distressed area to a depth not to exceed
the warranted pavement.
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Considerations: The preceding table is adapted from the Wisconsin DOT and the Indiana
DOT warranty specifications. It provides a format for presenting the specific specification
requirements.

It is recommended that the Agency review information in their pavement management
system and consult with industry prior to establishing the specification requirements.

It is suggested that the Agency’s pavement performance data on similar type highways
be researched to select significant performance parameters and to establish realistic thresh-
old values that parallel performance of high-quality pavements in the area.

Some states have set threshold values that change during the warranty period in recog-
nition of the normal pavement deterioration with age and traffic.

Some states also provide a varying threshold for some traffic-related parameters (e.g., rut-
ting) based on traffic volumes (or truck volumes), which grossly exceed the design traffic.

It would be desirable to list both severity and extent of all performance indicators, where
applicable. For example, in several cases only the presence of an unsatisfactory condition
would be sufficient to trigger remedial work (e.g., a pothole or a slippage area). In other cases
only the extent of the defect is appropriately cited (e.g., the extent rather than the severity
of the flushing is the criteria.). The emphasis should be on linking the performance indica-
tors and the threshold values to the Agency’s pavement performance data. If severity and/or
extent are measured for a performance indicator, it would be appropriate to similarly cite
these factors in the warranty specs.

The definition of segment width should also be consistent with the Agency’s definition in
their pavement management system. In some cases the segment may be only one lane,
whereas in other cases it may include the entire roadway width.

H. Remedial Work. If theannual eval uation results exceed the established threshold levels, devel op
aremedial action that will correct theinadequate condition. Thisremedial actionwill beapplied
to the entire segment(s) in which the threshold level isexceeded unless otherwise noted in para-
graph G, “ Pavement Performance | ndicators, Threshold Vaues, and Guideto Remedial Actions.”
Within 1 month of the receipt of the evaluation results, submit the proposed remedial action for
the Agency’ sapproval. If the Agency does not approve the proposed action or negotiate amutu-
ally agreeable remedial action with the Contractor within 30 days, theissue will be presented
to the CRT for resolution.

I. Remedial Work Requirements. Use materia sand construction methodsthat conform to the spec-
ification requirementsincluded in the Guide Specificationsfor Highway Construction (AASHTO
1998) and which correspond to the remedial action employed. Where no corresponding specifi-
cation exists, submit appropriate specifications to the Agency for approval.

J. Schedule for Remedial Work. Begin the remedial work within 1 month following approval of
the remedial action.

K. Warranty on Remedial Work. Warranty for all remedial work will be limited to period of orig-
inal contract warranty.

4XX.05 Emergency Work. If, in the opinion of the Agency, a pavement condition covered by the
warranty requires immediate attention for the safety of the traveling public, the Contractor shall be
notified immediately. If the Contractor cannot be contacted or cannot perform the required work in a
timely fashion, the Agency may have the work performed, at the Contractor’s expense, by Agency
personnel or through an Agency procurement. Any work thus performed will not alter the require-
ments, responsibilities, or obligations of the warranty.

4X X.06 Pavement Markings. Restripe and/or reinstall raised pavement markers damaged or oblit-
erated due to maintenance and/or remedial work.

4XX.07 Exceptions. The Agency will be responsible for repairing pavement conditions that are
caused by factors beyond the control of the Contractor. Included are conditions resulting from major
accidents and major flooding.

4XX.08 Conflict Resolution Team. A CRT for Warranty Work will be established prior to theinitia-
tion of the warranty period to resolve any conflicts regarding the warranty requirements. Thisteam will
be composed of two representatives appointed by the Contractor, two representatives appointed by the
Agency, and an independent party mutually agreed upon by the Contractor and the Agency. Decisions
of the CRT will bebased on asimple mgjority vote. The expenses of theindependent party will be shared
by the Contractor and the Agency. Any disputes involving the warranty provisions of plant-mix pave-
ment will beinitially processed through the CRT for Warranty Work. If resolution is not achieved, the
Agency’s claims procedure as specified in Section 105.18, Claimsfor Adjustment, shall beinvoked.
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Considerations: Some warranty specifications state that the decision of the CRT is final.
However, some states do not permit binding arbitration, in which case the decision of the
CRT could not be considered as final.

It is recommended that the two members appointed by the Agency should be represen-
tatives of the central office and the local office. This could provide a more uniform Agency
interpretation of the warranty requirements.

4XX.09 Warranty Bond. Thefollowing is added to Section 103.05. Contract Bond.

A. Provide awarranty bond effective for the period of the warranty, to include time periods re-
quired for remedial actionsthat may extend beyond the end of the warranty period. These bonds
areintended to ensure completion of required warranty work, including paymentsfor al labor,
equipment, and materials used for all maintenance and remedial work resulting from these war-
ranty provisions.

B. These bonds will meet all of the requirements specified for the construction period bondsin
Section 103.05 Contract Bond except that the penal sum for the warranty bonds will be
$

Considerations: It may be difficult for the Contractor to obtain warranty bonds for the rel-
atively long warranty periods. An alternate means of securing the maintenance/remedial
work is through retainage of earned funds and subsequent scheduled payments to the Con-
tractor for satisfactory pavement performance during the warranty period. A combination of
bonds and retainage could also be specified.

The bonded amount should be at least equal to the highest probable costs to fulfill the
warranty conditions. One state DOT based the bonded amount on the estimated cost to
remove and replace 37 mm (1.5 in.) of asphaltic concrete pavement.

4XX.10 Award of Contract. Add the following to Section 103.01. Consider ation of Proposals.
A. Notwithstanding other provisions of the specifications the summation of the products of the
quantities and the unit bid prices included in the bid proposal will be reduced, for bid compar-
ison purposes only, by an amount based on the warranty period bid by the Bidder.
B. The adjustment will be as follows:

Warranty Period Adjustment
5years $0
6 years *
7 years *
8years *

Considerations: The adjustment (*) ideally should be based on the expected benefits to
the owner of the warranted work for the period provided (e.g., for a 6-year warranty, the
adjustment would be the benefits for 1 year; for a 7-year warranty, the adjustment would be
the benefits for 2 years; etc.). The benefits could include the Agency’s normal pavement-
related maintenance costs and, where applicable, probable remedial costs (e.g., seal coats
or overlays). If the higher quality product anticipated in a warranty project is expected to
reduce the incidence of maintenance and/or remedial actions, the Agency may elect to also
include road-user benefits. For this bidding strategy to be effective these benefits must be
greater than the cost of bonding and the cost of performing the potential maintenance and
remedial work. The intent, of course, is to encourage higher quality materials and construc-
tion methods so that these latter costs for the Contractor are minimal.

4XX.11 Contractor’s Responsibility for Work. The provisions of Section 104.12. Contractor’s
Responsibility for Work is supplemented by the following:

A. For the specified warranty period following final written acceptance of the construction phase
of the project, the Contractor will remain responsible for the warranted plant-mix pavement to
the extent specified herein.

B. The Contractor will be released from further warranty work or responsibility at the end of the
warranty period, or when previously required warranty work has been completed, whichever
occurs last.

4XX.12 General Provisions. During the period of execution of any maintenance and remedial
action, and limited to the segments where the work is being performed, the provisions of Division
100. General Provisions, except as herein modified, shall remain in effect.
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Considerations: It is essential that those applicable portions of the General Provisions
(e.g., Definitions, Maintenance of Traffic, Final Cleaning Up, Environmental Protection, Inspec-
tion of Work, Load Restrictions, Legal Relations, Insurance, Indemnity, and Responsibility to
Public) remain in effect for the period when the Contractor is performing warranty work. It may
be desirable to specifically identify them.

4XX.13 Measurement. Warranted plant-mix asphalt pavement for each type will be measured as
specified in Section 401.04 M easur ement.

4XX.14 Payment. All work performed and measured as described previously will be paid for aspro-
vided herefor each type specified. Only that work included in the construction of plant mix pavement
will be paid for directly. All work and materialsincluded in maintenance and remedia work for war-
ranted plant-mix asphalt pavement will not be paid for directly.

Pay Items Pay Unit
Asphalt cement (warranted) Megagram or liter (ton or gallon)
Plant mix—Type___ (warranted) Megagram or square meter (ton or square yard)

Considerations: This specification provides the bonds as the only means of ensuring that
the Contractor will honor the warranty. A retainage, perhaps with scheduled payments to the
Contractor based on compliance with the warranty provisions, may be desirable in some
cases to provide additional assurance that the warranty provisions will be fulfilled.

If the original contract remains in effect for the period of the warranty, special provisions
must be included to administer the retainage.
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GUIDELINES FOR MULTI-PARAMETER BIDDING AND CONTRACTING

METHOD DESCRIPTION

Multi-parameter bidding is defined for these guiddines as
cost-plus-time bidding with 1/D or A+B with I/D. Contractors
are required to bid a contract amount, which is defined as the
sum bid for the contract’ s work items and the number of days
specified by the contractor to complete the work. The contract
amountisthe“A” portion of the bid and the number of daysis
the “B” portion. The number of days (B) is multiplied by the
road user cost (RUC) to determine the value of the time bid.
The sum of the cost and time bidsisonly used to determinethe
successful bidder. The contract is awarded to the qualified
contractor who bidsthe lowest combination of cost and time.
An incentive provision (to assess RUC) is usually included
to reward the contractor if the work is completed earlier
than the time bid. A disincentive provision is also incorpo-
rated into the contract to discourage the contractor from over-
running the time bid. The vaue of the RUC is predetermined
by the contracting agency and specified in the proposal. An
A+B with 1/D contract islikely to reduce project durations by
accel erating construction schedules.

In addition to cost and time, other parameters can be used
in multi-parameter bidding. One of these parametersis qual-
ity. A process that includes a theoretically biddable quality
parameter has been developed and included in the second
half of thischapter. The proposed process has not been tested
by any agency.

The next four sections of this chapter are related to A+B
with I/D only (i.e., without additional parameters). The last
four sections are devoted to the proposed biddable quality
parameter that could be added to cost and time in multi-
parameter bidding.

ADVANTAGES AND DISADVANTAGES

The advantages and disadvantages for A+B with I/D were
devel oped from survey questionnairesand interviewswith state
agencies and contractors using this method. Data from these
sourceswere synthesized into Table 7. Thistablelists 10 crit-
ical issues related to innovative contracting (column 1).
Columns 2 and 3 indicate whether an advantage and/or adis-
advantage are associated with this critical issue under the
A+B with 1/D method. Column 4 offersabrief explanation of
the associated advantage or disadvantage. Finally, column 5
discusses the possible impact of the critical issue on the con-

tracting community. It is very important for a SHA that is
implementing A+B with |/D to consider and be aware of any
impacts that the method has on their agency and contractors.

MULTI-PARAMETER BIDDING
IMPLEMENTATION FLOWCHART

A process for implementing A+B with 1/D construction
contracting is presented in this section. A flowchart of this
process, shown in Figure 12, outlines the steps that a SHA
should take to implement A+B with I/D contracting. The
Conceptual Planning; Program Planning; Bid, Award, and
Construction; and Evaluation of the Project and Process
phases are all covered in the context of this flowchart.
Although this flowchart has been designed for the use of
SHAs with little or no experience using A+B with 1/D;
users may enter at different points, depending on their level
of experiencewith A+B contracting. M ore experienced users
can usethe processflowchartsto potentially refine or improve
upon their existing process.

FLOWCHART DISCUSSION

To help implement the A+B with 1/D process flowchart,
brief explanations are provided for each step and decision
point. These steps reflect a synthesis of information from
SHA s that have implemented A+B with |/D for one or more
projects. The steps are presented here, along with their
respective explanations for each phase of the A+B with I/D
flowchart.

Conceptual Planning

The first five steps of the A+B with 1/D process model
describe the Conceptual Planning phase of theimplementation
process, which is shown in Figure 13. Conceptual Planning
occurs before the Program Planning phase, which beginswith
the selection of potential projects.

1) What IsSHA’sCurrent Level of
Experience with A+B with 1/D?

Although all SHAs are encouraged to follow the entire
process described here, users may have different levels of
experience with A+B with 1/D contracting. Thus, they may



TABLE 7 Advantages and disadvantages of A+B with I/D subcontracting

y 5| &
Critical £ E Explanation Contractor Impact
Issue =l g
£|3
o
<12
Compatibility The A+B+1/D method is fairly compatible | Contractor must bid the construction time
with Low Bid with the low bid system. The contractor as well as the project cost. To bid
System with the lowest combination bid of time construction time, the contractor must
v and cost is awarded the contract. The look in depth at available resources,
successful contractor is not always the low | production rates, construction methods.
cost bidder. and sequencing of construction phases.
Impact on The number of contractors that can bid Smaller contractors may not have the
Open A+B with I/D projects may be less than resources available that are required in
Competition traditional projects. This may be due to order to accelerate the project schedule.
J project complexity. Reduction in open
competition for projects may translate into
higher project costs.
Reduction of A+B+1/D reduces the number of days that | Many contractors must utilize extended
Agency personnel are required on the project. working hours and/or shift work to
Human Alternatively, this method often extends accelerate the construction schedule.
Resources the work schedules (hours and days) or Typically, more management personnel
requires shift work to meet the and craft are required to compiete the
J | construction schedule set by the project. There may be some loss of
contractor. Accelerated work schedules flexibility when moving resources !
require additional personnel to accomplish | between projects, especially those that are
the work. The work hour requirements of | not A+B with I/D projects.
inspection and testing personnel increase,
but for a shorter duration of time.
Reduction in The A+B+1/D contracting method has not | Overtime hours and night shifts cost the
Project (Bid) - - | been shown to increase total project cost contractor more money.
Cost significantly.
Improvement Some SHAs report higher quality on Contractors spend more time preparing
in Quality of A+B+1/D projects and other SHAs report | construction schedules, estimating
Constructed lower quality on A+B~+I/D projects. manpower and equipment requirements,
Project Drawings and specifications must be and evaluating material availability.

- - | clear. These actions can translate into a higher
quality product. Other contractors may
have a tendency to produce lower quality
in the finished product because the
construction process is executed faster.

Reduction of A+B+1/D projects are typically completed | To obtain the maximum incentive,
Project before the contractual end date and most contractors often increase the number of
Completion contractors obtain the maximum incentive. | resources available to complete the project
Time J The contract time is typically lower than (labor and equipment). Contractors also
the agency’s estimated time for the must perform more detailed planning and
construction. scheduling of construction activities and
operations when preparing bids.

(continued on next page)

want to enter the flowchart at different steps, depending on the
extent of their experience with A+B with I/D contracting.

0 No Experience
* First-time users of A+B with I/D should begin with
Step 2 (Determine Motivation for Implementing A+B
with /D) and move directly through the numbered
sequence of steps.
0 Low-to-Moderate Level of Experience
* Userswith alow-to-moderate level of experience would
be those agencies with limited experience using A+B
with I/D contracting; for 1 to 15 projects.

* These users are encouraged to examine the entire pro-
cess with a view of refining their current program.
However, some may wish to begin at Step 6 (Select
Potential Projects). It would be important for users
at this experience level to look closely at Step 3 (Re-
view and Understand Best Practicesfor A+B with I/D.

O High Level of Experience

» Users with a high level of experience are those who
have completed more than 15 A+B with 1/D projects,
and who are comfortable with their process. These
users may wish to start at Step 7 (Evauate Project by
A+B with I/D Ciriteria). Highly experienced users may
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Critical g5 Explanation Contractor Impact
Issue S| S
g3
2]
<2
Shifting of The agency shifts time risks to the The contractor is responsible for meeting
Risk from contractor. However, the agency the time bid. Performance of the
Agency to maintains certain execution risks. Any construction schedule is critical. Often the
Contractor agency action that delays the contractor contractor works extended hours, days. or
can produce an adversarial relationship at night, incréasing the likelihood of safety
and increase the number of time-related hazards and accident potential. The
claims. The A+B with I/D contract has contractor must be conscious of
the potential to increase cost more than a maintaining a high standard of quality and
- | - | traditional contract because time risk prevent workers from taking shortcuts.
given to the contractor may result in added | Costs must be closely monitored since
costs to assume any time-related risks. overtime and night work cost more.
Other added costs may result from
extended work schedules for agency
personnel in the areas of testing and
inspection. Frequency of inspection and
testing will increase and may influence the
quality of the finished product.
Ease of The agency must be ready to work the The contractor must complete a more
Implementa- construction schedule as determined by detailed schedule to estimate the time bid.
tion with the contractor. Additional effort must be Additional resources will be required and
Respect to expended in constructibility reviews and must be available over a shorter period of
Resources, clearing right-of-way issues and utility time because of the accelerated schedule.
Data, v conflicts. The agency must develop an The contractor must also know what
Systems, and A+B-+1/D specification and decide critical | levels of production can be realistically
Expertise issues such as the basis for time achieved as well as the typical weather
extensions, if allowed. events that will impact construction
progress.
Contractor Innovative construction can improve The contractor has the flexibility to
Innovation quality and timely delivery of a project. propose innovative construction
techniques to reduce the project duration.
One area of contractor innovation is the
J sequencing of construction phases with
traffic control plans. Another area of
innovation may be construction methods
that help expedite construction operations.
Project A+B+I/D is applicable for reconstruction, | No impact to contractors.
Applicability rehabilitation, and remediation projects
that are located in urban settings where
high traffic volumes exist and road user
v costs are high. Projects that also have
potential severe impacts on local business
or a constrained end date are suitable
candidates for this method.
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study the flowchart steps to compare their approach
with the process. Once again, Step 3 may be of use,
even to the experienced user.

2) Determine Motivation for Implementing A+B with I/D

The first step an agency must take in implementing an
A+B with I/D process is to identify the motivation behind

the program. Potential objectives the SHA may consider
include:

0 Shorten Project Duration

The number one reason to implement A+B with I/D con-
tracting is to shorten the duration of highway construction
projects when compared with traditional highway contract-
ing. The contractor isrequired to bid the duration of the proj-
ect for competition; therefore, the successful bidder will
attempt to propose the lowest combination of cost and time.
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0 Reduce Inconvenienceto the Traveling Public

Shortened project durations trandate into reduced levels of

inconvenienceto road users. Congestion and rerouting of traf-

fic occurs for shorter periods of time.

0 Lessen Potential Impact on Local Businesses and
Communities

Shortened project durations reduce the time that business

accessis potentially disturbed. On some A+B with I/D proj-

ects, one contract segment with ahigher 1/D value could con-

sist of aroadway that restricts accessto local businesses and

neighborhoods.

0 Encourage Innovative Construction Processes

Allowing the contractor to determine the project duration

opens the door for innovative construction processes and

methods required to accelerate the project. The contrac-

tor could also be innovative with the sequencing of con-

struction in relation to traffic throughout the duration of the

project.

O Improved Effect of Construction on Public

The use of A+B with I/D will decrease the time required for

construction. Thismeansthat thetraveling public will observe

that progress is made on a consistent and continuing basis.
Agencies have been subjected to public criticism because of
what appearsto belong time periodswhere contractors are not
seen working on the project consistently.

Identifying the objectives the agency expects to achieve
through implementation of A+B with 1/D contracting and
trand ating these objectivesinto an eva uation framework will
allow the agency to determinethe effectiveness of thismethod.
Improvements can then be made to enhance its application in
practice.

3) Review and Understand Best Practicesfor A+B with 1/D

Once the agency has determined the motivation for using
the A+B with I/D contracting or what they want to achieve
through the use of A+B with I/D, the next step is to review
current state-of-the-art applications.

O This guideline document will provide a solid foundation
covering the basics of A+B with I/D contracting.



0 The unpublished final report for NCHRP Project 10-49
is another source of information about A+B with I/D
contracting.

O For more specificinformation, contact other agenciesusing
A+B with I/D contracting. These SHAs include New
York, North Carolina, Florida, California, South Dakota,
and Utah.

O Two states currently evaluating the effectiveness of their
A+B with I/D contracting programs are New Y ork and
Florida

0 Key areas where information on current use should be
collected and analyzed when implementing A+B with
I/D contracting are found in Table 8.

0 Other areas of information to gather include
* Determination of RUC,

* Amount of calculated RUC to usein contract,
* Determination of I/D,

* Determination of I/D caps,

* Determination of maximum time allowed, and
* Determination of minimum time allowed.

An understanding of both the advantages and disadvantages
of A+B with I/D isimportant so that the agency can decide if
the A+B with I/D contracting method can be effectively used
on their highway construction projects. The agency should
understand under what project conditions A+B with I/D is
most effectively applied.

4) still Interested in A+B with I/D Contracting?

At thispoint, acomparison must be made between theinfor-
mation gathered in Step 3 and the objectives established in
Step 2. If it is evident from the information gathered that the
objectives established are attainable using the A+B with I/D
method, the SHA should continue pursuing A+B with I/D bid-
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ding. If the objectives appear unrealistic, or could be better met
by another contracting method, the SHA should discontinueits
investigation of A+B with 1/D.

O If the SHA isnot interested in A+B with I/D, proceed to
Step 5.

O If the SHA istill interested in A+B with I/D, proceed to
Step 6.

5) Use Other Contracting Method

If the agency isnot interested in implementing A+B with
I/D contracting or has determined that A+B with 1/D will
not meet their objectives, the investigation into this con-
tracting method should be discontinued. The agency should
return to the traditional or other established contracting
methods.

Program Planning

The next seven steps of the A+B with I/D process model
describe the Program Planning phase of the implementation
process, which is shown in Figure 14. Program Planning
includes the selection of potential projects, the evaluation of
those projectsby A+B with 1/D criteria, determination of key
parameters, and preparation of specifications.

6) Select Potential Project(s)

Using the knowledge gained in Steps 2 and 3, the agency
should select apotential project(s) from the upcoming projects
to potentially pilot the A+B with I/D contracting method. The
agency’s abjectives and understanding of the basic key cri-
teria and best practices should narrow the field of potential

TABLE 8 Key areas of information on current use

Key Area Types of Information
Project Selection Criteria | e  Typical projects, characteristics of projects in terms of size and
complexity suitable for an A+B with I/D contract
e Factors relevant to successful and unsuccessful projects
Legal Issues and o Allowance of time extensions
Authorization e Determination of criteria for time extensions
Agency Resource o Types of personnel impacted by A+B with [/D
Impacts e Special design considerations
Past Performance of A+B | ¢  Additional resources required
with I/D for Other e Risk allocation changes
Agencies e Agency responsibilities
e Contractor responsibilities
e Reduction in project durations
e Quality impact
e Lessons learned
e Alternate applications of A+B with I/D
Performance Evaluation | e Reduction in project durations
Criteria for A+B with I/D | Quality impact
o Cost impact
e Agency resources impact
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project(s). The project(s) will be evaluated by the A+B with
I/D criteriafound in Step 7.

7) Evaluate Project by A+B with I/D Criteria

Determine Criteria

0 The agency needs a basis for matching a project with the
A+B with I/D contracting method.

O Thedetermination of criteria should be based on the best
practicesinformation for A+B with I/D projects gathered
in Step 3.

0 The criteriamust support the agency’ s objectives as deter-
mined in Step 2.

O

Thereare severd criteriathat can be used to identify acan-

didate project for A+B with I/D contracting.

* High RUC with traffic disruption;

* Free of third party conflicts (especially utilities and
right-of-way [ROW]));

* Emergency response,

* Completion time constraint;

* Major bridges out of service;

* Disruption of emergency services,

* Lengthy detours of high traffic volumes;

* Major reconstruction or rehabilitation on an existing
urban facility;

* Completion of agap in asignificant highway system;

* Interference with mgjor public events;



* Highly sensitive project (businessesimpacted, political
issues);

* Significant public interest and benefit;

* Impactsto public, pedestrian, and/or worker safety; and

* Availability of contractors with sufficient resources.

Prioritize Criteria

0 The relative importance of the criteria needs to be deter-

mined in order to make a decision.

* The criteria could be ranked in order of importance.

* The criteria could be weighted to reflect level of im-
portance.

O Many states require that the project meet or exceed a
certain RUC value to use an A+B with I/D contract.

O A project does not need to necessarily meet more than
one of the aforementioned criteria to be considered for
A+B with I/D contracting.

O Therelativeimportance of these and other criteriaisdeter-
mined by theindividual SHAS, each of which will empha-
sizethe criteria differently.

0 Thedetermination of the relativeimportance of these and
other criteriais aso project specific.

Establish Decision Rules

0 Theagency must determine how to usethecriteriato make
adecision asto whether the project isagood candidate for
A+B with I/D contracting. The following are some possi-
ble decision rules
* Require project to meet all criteria.

* Require project to meet the top three criteria.

* Require project to meet aminimum RUC and three of
the other criteria

* Requireproject to meet aminimum RUC, have utilities
and ROW cleared, and two of the other criteria.

Example Scenarios

O Anoverlay of theroad in front of city hall and the court
buildingisrequired. The RUC for the project is$4,000/day .
This project could be a candidate for A+B with I/D,
although the project has less than the agency RUC mini-
mum requirement of $5,000/day, because it is a highly
sensitive project.

O A major section of the downtown highway route re-
quiresthe addition of two lanes. The RUC for the project
is $25,000/day and utilities and ROW are cleared. The
project would have significant public interest and benefit.
This project would be a candidate for A+B with I/D.

O Thestreetinfront of Fire Station Number 3 will be recon-
structed into a four-lane divided arterial and the project
would meet the minimum required RUC. ROW is cleared,
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but utilities are not. This may or may not be an A+B with
I/D project. The agency would have to weigh the benefits
of accelerating the project agai nst the potential problemsto
be encountered with clearing the utilities.

8) IsProject an A+B with 1/D Project?

Not every project is right for the use of an A+B with I/D
contract. The agency should select projects that will maxi-
mize the chances for successful completion using A+B with
I/D. Does the project meet or exceed criteria for applying
A+B with I/D set by the agency?

O If the project does not meet the criteriafor applying A+B
with I/D, moveto Step 9.

O If the project meets the criteria for applying A+B with
I/D, moveto Step 10.

9) Use Other Contracting Method

If the project does not meet the criteriafor using A+B with
I/D as determined by the agency, the investigation into this
contracting method should be discontinued and the tradi-
tional or another established contracting method should be
considered.

O If the agency wants to continue the development of the
A+B with I/D contracting method, another project must be
selected that meets the criteria determined by the agency.
Return to Step 6.

10) Evaluate Agency Resources and Risks

Assess Impact on Agency Personnel Requirements

0 Onan A+B with I/D project the total number of agency
workhoursisapproximately the same aswould be required
on atraditionaly contracted project.

O Theagency isimpacted substantially when the contractor
works extended hours per day and/or per week. The num-
ber of agency workhours required per day and/or per
week may increase substantially because of the extended
work schedules that are required to meet a reduction in
project duration.

O Theincreasein agency workhours per day trandatesinto
more agency personnel required for the project. The per-
sonnel arerequired for ashorter length of time because of
the reduced project duration.

* One agency estimated that approximately 2%, times
thetraditional number of agency personnel would bere-
quired if the contractor works 7 days per week, 24 hours
per day.

* Work schedules of some agency personnel change, be-
cause they are required to work much longer hours than
on atraditiona project.
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The agency personnel that are typically most affected by

the construction work schedule areinspectors, testing per-

sonnel, and construction engineers.

A few agencies have reduced the extended workhours by

limiting the number of hours per day and per week that

the contractor can work, with the following results:

* Longer project duration, because the contractor cannot
work all day and all night, every day of the week.

* Possible undermining of the effectiveness of the A+B
with I/D contract method.

Personnel that are assigned to an A+B with 1/D project

should have the required skills and expertise and be able

to make appropriate decisions on a timely basis. Thisis

especialy true for engineers and inspectors.

Supervisors must be more familiar with the status of the

work, because an increased number of decisions will be

made in the field instead of the office, and in a matter of

hoursinstead of days and weeks. More coordination with

design personnel, contractor, and subcontractors will be

required.

Assess Impact of Risks

O

O

Shiftstimerisk to contractor. The agency may pay for this

risk in higher bid costs.

Execution risks are created, especidly in contract admin-

istration.

* Agency responsesto requests for information or deci-
sionsmust betimely; if not, the project could incur time-
related claims.

* More planning and coordination is required by the
agency. Additional attention to details is necessary to
decrease the chances of problemsthat could lead to time
clams.

* Increased frequency of inspection and testing. If the
increase in inspection and testing is not managed
properly or adequate resources are not available, the
quality of the constructed facility may be compro-
mised.

11) Establish Key Parameters

Determine Application of Time

O

Establish the bid time in calendar days. (For more infor-
mation see the following section on the determination of
maximum/minimum project durations.)

Determine the method needed to convert thetimebid into
adollar value. Use the concept of RUC or I/D.
Determine RUC. Most agencies have a standard method
for estimating RUC on traditional projects. If noneexists,
amethod for determining RUC should be devel oped.
Decide how much of the estimated RUC will beincluded
in the contract for the time-related costs.

* Agencies have used anywhere from 10 percent of the
estimated RUC to the entire amount of RUC in previous
A+B with I/D contracts.

* Typically, this same dollar amount will be used as the
[/D amount in the contract (see Determine Incentive/
Disincentive).

* Engineering judgment or agency policy usually deter-
mines what percentage of the estimated RUC is used.

Deter mine Maxi munyMinimum Project Durations

O

O

O

Typically, the maximum allowable duration is specified

for the project.

* Requires the use of a scheduling tool; either a critica
path method (CPM) schedule or bar chart, with produc-
tion rates.

* Use historical production rates to arrive at atraditional
schedule by estimating an 8-hour/5-day workweek.

* Convert the standard production rates to reflect an ac-
celerated schedule using engineering judgment and
experience.

* Use a CPM schedule on complex projects.

A few agencies a so specify a minimum project duration.

* Theagency can use the same scheduling toolsto further
adjust production rates to arrive at an estimated short-
ened schedule.

* This prevents contractors from bidding a purposely low
number of daysto obtain the contract and then bidding a
high price on the construction activities (preventsreceiv-
ing unbalanced bids).

Require contractors to submit a CPM schedule with their

bid to be considered responsible.

Deter mine Incentive/Disincentive

O

Theincentive and disincentive amounts are cal culated by
multiplying the number of daysof earlier or later contract
completion than the contractor’'s bid time (B) by the
established RUC value for the contract.

Most often, theincentiveis capped by the agency at amax-
imum percentage of the contract amount, a set maximum
dollar amount, or a set number of daysthat will be paid for
early completion.

The disincentive is not usually capped by the agency,
although some agencies cap both the incentive and dis-
incentive equally.

The FHWA recommends that an I/D provision be used
with an A+B contract.

The I/D amount must be substantial enough to motivate
the contractor to achieve an earlier completion date or
discouragethe contractor from finishing later than the con-
tract completion date. Without the I/D provision, the con-
tractor has little reason to finish any earlier than the time
bid to secure the contract.



0 Theallocation for the potential award of the entire incen-
tive amount should be factored into the agency’s con-
struction budget. This allocation of construction funds
could mean that fewer projects can be completed in the
context of an agency’s overall program.

Deter mine Liquidated Damages

0 Liquidated damages can be included in A+B with I/D
contracts.

0 Liquidated damages can include contract administration
costsonly or both contract administration costsand RUC.

* If liquidated damages include only contract administra-
tion costs, assessment typically begins when the maxi-
mum allowabletime (the contract timebid, B) isreached
and accrues until the project is accepted by the agency.
Both the disincentive and liquidated damages can be
assessed on the project.

* If liquidated damages include both contract administra-
tion costs and RUC, assessment typically begins at the
end of acapped disincentiveor at substantial completion
and accrues until final project acceptance by the agency.

* Some agencies do not assess liquidated damages on
A+B with /D projects, but assessonly thedisincentives.

12) Prepare A+B with I/D Specifications

O A mode specification for A+B with I/D has been devel-
oped from asampling of state specifications and adetermi-
nation of best practicesfor A+B with I/D, and is presented
at the end of this chapter.

O The specification is based on the AASHTO Guide Spec-
ifications for Highway Construction (1998 Edition).

0 The specification is a series of special provisions to the
1998 AASHTO Guide Specifications.

0 Themodel specification cannot be used directly as a spe-
cial provision to an agency’s standard specifications.
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0 The model specification must be modified to meet the
requirements of agency procurement policies and then
integrated into an agency’s standard specifications.

O A checklist of specification elements to include when
preparing an A+B with /D specification is provided in
Table 9. These elements are critical to the definition of
the A+B with 1/D method and are located within the des-
ignated sections of the model specification.

O A model A+B with I/D specification is described on the
following pages.

Bid, Award, and Construction

The next step of the A+B with I/ D process model describes
the Bid, Award, and Construction phase of the implementa-
tion process, whichisshown in Figure 15. This phaseismade
of several distinct steps, which differ somewhat from the tra-
ditional contracting process.

13) Advertisement, Award, and Construction of Project

Advertisement for Bids

The advertisement of bids for an A+B with I/D project is
the same process as used for traditional contracts, with the
exception of noting the project asan A+B with I/D project.

Owner Conducts Pre-Bid Conference

O A pre-bid conference may be held when beginning the
implementation of A+B with I/D contracts.

O Typicaly, agenciesthat have used A+B with I/D on sev-
eral projects and have developed the method do not hold
apre-bid conference for all A+B with I/D projects.

TABLE 9 Checklist of specification elements

Specification Element

Location in Model Specification

General Description of A+B XXX.01
Definition of A XXX.05
Definition of B XXX.05
Definition of RUC XXX.03
Equation for Determining Total Bid Value XXX.05
Definition of Contract Segments XXX.02B
Definition of Work Included in Contract Segments XXX.03

Maximum Time Length

XXX.02D, XXX.03

Minimum Time Length

XXX.02E, XXX.03

Incentive/Disincentive

XXX.02C, XXX.03, XXX.07

Incentive and/or Disincentive Caps

XXX.07

Liquidated Damages

XXX.07

Working Days or Calendar Days

XXX.02A, XXX.07

Substantial Completion

XXX.02F, XXX.07

Progress Schedule Submission XXX.006
When Time Charges Begin XXX.07
Provisions for Time Extensions XXX.07
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0 Holding pre-bid conferencesisdirectly related to the com-
plexity of the project, instead of the application of the A+B
with I/D contract.

0 Figurel6isachecklist of additional itemsto be discussed
at the pre-bid conference.

Owner Selects Lowest Responsible Bidder
(Contract Award)

0 The contract is awarded at a public bid opening.

0 A public bid opening isthe same as atraditiona bid open-
ing, except that both the cost A and time B bids, aswell as
the total value, of each contractor are announced.

O Other agencies choose only to announce the total bid
amountsfor each contractor at the public bid opening and
then publish the cost A and time B values of the success-
ful contractor only.

Owner Conducts Preconstruction Conference

The preconstruction conference for an A+B with 1/D proj-
ect would be similar to a traditional preconstruction confer-
ence. Additiona items that would be covered include

O Awarding of additional contract time, if the contract pro-
visions allow for time extensions;

A+B with I/D description
Contract award process
Contract segments, if necessary
Time charges

Additional time allowed

Any necessary clarifications

AN NANA NS

Figure16. Checklist of additional items to be discussed
at an A+B with I/D pre-bid conference.

0 When time charges begin;
0 When time charges end; and
O Utility interfaces, if not cleared.

Contractor Performs Construction

Construction is performed in the same manner asin tradi-
tional competitively bid contracts.

O Many A+B with I/D projects use extended working hours,
either with overtime or multiple shifts, so that the con-
tractor can obtain the maximum incentive possible.

O Theagency must beready to adapt their work scheduleto
the contractor’ s work schedule.

* This often involves additional inspectors to verify the
contractor’ swork and faster turnaround times on testing.

O Agency personnel must make sure that they do not delay
the contractor and emphasize timely decision making.

Evaluation of Project(s) and Process

The final six steps of the A+B with 1/D process model
describe the Evaluation of Project(s) and Process phase of the
implementation process, which is shown in Figure 17. The
Evaluation of Project(s) and Processincludes an evaluation of
the effectiveness of the A+B with I/D method on the project,
an agency policy decision to continue to develop A+B with
I/D, and recommending changes and refining the A+B with
I/D process.

14) Evaluate Effectiveness

Once construction of the project has been completed, the
effectiveness of the A+B with I/ D contracting method should
be evaluated.

0 Severa important items that should be included in the
evaluation are listed here.

* Amount of project duration reduction: compare en-
gineer’'s time estimate, time bid, and actual project
duration.

* Effects on department personnel resource requirements:
track overtime hours, total hours, number of personnel
required, and any resulting problem areas. Typical per-
sonnel involved are
—Design personnel,

—Testing personnel,

—Inspection personnd,

—Project management personnel, and
—Other agency personnel.

* Impact on design process: track number of requests for
information (RFIs), change orders, design hours, specia
reviews (constructibility reviews, etc.).
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process model.

* Impact on quality of the finished project: track perfor-
mance of the project product over future life.

* Amount of claims and litigation: number and value of
time-related project claims, value of litigation, if any.

* Project costs: compare engineer’s cost estimate, price
bid, and actual project cost.

* |/D earned.

* Innovative construction processes used: note any inno-
vative construction processes used by the contractor
and/or subcontractors.

* Innovative sequencing used: note any innovative traf-
fic or construction sequencing used by designer or
contractor.

* Impactsof third party conflicts (if any): measure delays
and their cost to agency and contractor.

* Overall effectiveness of the project.

O Feedback should be solicited from contractors and other
interested parties, as well as involved state and FHWA
personnel. Thisfeedback could bein the form of lessons
learned.
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15) Policy Decision: Will Agency Continue Further
Application of A+B with |/D Contracting?

0 Evaluate the results of the pilot project according to the
objectives determined in Step 2 for using A+B with I/D.
Use the information gathered in Step 14.

* Didthe A+B with I/D project save time (accelerate the
project duration)?

* Didthe A+B with I/D project maintain acceptable qual-
ity standards?

* Didthe A+B with I/D project maintain acceptable safety
standards?

* Wasthe A+B with I/D project cost-effective?

* Did the agency accomplish the objectivesit wanted to
achieve by implementing A+B with I/D?

As this policy decision is made, it must be kept in mind
that A+B with I/D contracts are not appropriate for every
project. The A+B with /D contracting method is not being
proposed as a replacement for the low bid system, but as an
additional option for SHA’s contract administration.

O If the SHA does not wish to continue implementation of
the A+B with I/D method, go to Step 16.

O If the SHA wishes to continue implementation, go to
Step 17.

16) Return to Other Contract Methods

If the policy decision ismade not to continue further imple-
mentation of A+B with /D, the SHA should discontinue the
use of A+B with I/D as a contracting method option.

17) Recommend Changesto A+B with |/D Process

If the agency makesthe decision to continueimplementation
of the A+B with I/D program, it must be evaluated for possible
improvements. Feedback is essential to improve on any short-
comingsidentifiedin thefirst project application of themethod.

O Identify any problems that were encountered during the
pilot project.

0 Determine solutions to those problems.

0 Recommend changesto the specifications, if necessary.

0 Determine changes in the design process to enhance the
use of A+B with I/D.

This step assumes that future projects will be procured
through the use of the A+B with I/D contracting method
after theinitial pilot project(s) is completed.

18) Refine A+B with I/D Using Recommended Changes

Theefficiency and effectiveness of the A+B with |/D con-
tracting method can (and should) be improved through the
establishment of afeedback loop.
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O Incorporate the changesrecommended in Step 17 into the
A+B with I/D program through
* Revision of the project selection criteriadetermined in
Step 7,
* Revision of the evaluation of agency resources and
risksin Step 10,
* Revision of the maximum and minimum time parame-
tersin Step 11,
* Revision of the I/D parametersin Step 11, and
* Revision of the specifications drafted in Step 12.
0 TheA+B with /D process should be periodically refined
based on experience gained from each A+B with I/D
project constructed.

19) Continue and Expand Implementation of A+B with I/D

Once the process has been refined and revised the agency
may consider the use of A+B with I/D contracting.

0 Additiona projects should be conducted using the revised
process (criteria, specification, etc.).

O Asthe SHA becomes more comfortable with the practice
of A+B with1/D contracting, it can beapplied to additional
projects when appropriate.

O One of the greatest challenges involved with the imple-
mentation of an A+B with I/D process is determining
which projects are most effectively administered with an
A+B with I/D contract.

O Finaly, the SHA must continue to gather information on
its A+B with 1/D projectsand on the processin general to
continue monitoring LCCs and improving the effective-
ness of the A+B with I/D program.

CRITICAL SUCCESS FACTORS

The genera implementation of A+B with I/D is described
by the steps and decisions found in the flowchart of the A+B
with I/D process (Figure 12). The successful implementation
of A+B with I/D contracting is al so affected by the following
critical successfactors.

Training

0 Contractorswill need to bid reasonabl e estimates of proj-
ect time to win the contract award.
O Implementation of A+B with /D will require agency per-
sonnel with appropriate levels of skill and expertise.
* Agency personnel must be trained to respond quickly to
contractor RFIsand potential change ordersto eliminate
contractor delay.

Appropriateness of Method for Projects

O Appropriate levels of resources, including personnel,
equipment, and materials, must be available to both the

SHA and the contractor to accomplish an A+B with I/D
project.

0 Criteria must be prioritized to make clear what projects
are candidates for an A+B with I/D contract.

Communication

0 Communication among major involved partiesis crucial
throughout the duration of the project. Coordination be-
tween the parties may require more input from design
personnel and the contracting community.

O During the project, conflicts must be resolved in atimely
manner to avoid delays.

Initial Agreement

O All involved parties, including agency design personnel,
consultant design personnel, and agency construction per-
sonnel, must bring their expectationsinto agreement early
in the process.

Post-Award Agreement

O A partnering process would help agency and contractor
personnel agree on project objectives, critical successfac-
tors, and other areas that might result in problems.

Integration of Design, Construction Methods
and Techniques, and Sequences of Work

O The A+B with I/D process must be identified as the cho-
sen contract method early in the project.

0 Theclearanceof utilitiesand ROW iscritica to avoid time
delays and related contract claims.

O Design considerations, selection of construction methods
and techniques, and sequences of work areall interrelated
and will beimpacted by the A+B with 1/ D process. A con-
structibility review process would help ensure that these
interrelated areas are well planned.

More Up-Front Investment by SHA

O TheSHA must bewilling toinvest moreresourcesinitially
in both the process and an individual pilot project. Asthe
A+B with I/D process matures, less up-front effort will
be required for modification of specificationsand criteria
evaluation.

Support of SHA Upper Management
and Industry Buy-In

O Without the buy-in of agency upper management and |local
industry personnel, the A+B with I/D process will not be
successfully implemented.



QUALITY PARAMETER METHOD DESCRIPTION

A biddable quality parameter that could be added to the
multi-parameter bidding method would offer an agency
ameans of awarding contracts based on the potential qual-
ity of thefinished product aswell asthe time and price nec-
essary to construct such a product. The quality parameter
would allow an agency to improve the quality delivered on
future projects. By implementing a multi-parameter plus
quality contract, the successful bidder would be awarded
the contract based on the lowest combined cost of al factors
bid (price, time, and quality), and not on price dlone. Thefol-
lowing proposed process for a biddable quality parameter has
not been tested by any agency.

Many different end products are associated with the high-
way construction industry. The measurement of quaity inthe
different types of products varies from laboratory testing to
visual inspection or on-site measurements. Three challenges
exist for developing this biddable parameter.

1. Selection of the best measure of quality.

2. Determination of how the quality parameter isused in
the A+B+Quality formula or how alevel of quality is
translated into adollar value.

3. Determination of how the contractor’ s payment will be
impacted due to performance on the contract and the
quality bid.

The ideal quality parameter would be derived from a
performance-related model such asaLCC.

An example of the preliminary development of a biddable
quality parameter for use with asphalt pavement has been
included in Appendix C. A full discussion of the devel opment
of the quality parameter isincluded in the unpublished final
report for NCHRP Project 10-49.

QUALITY PARAMETER FLOWCHART

A process for developing and implementing a biddable
quality parameter is presented in this section. A flowchart of
this process is shown in Figure 18 and details the steps an
agency should taketo devel op and implement abiddable qual -
ity parameter.

QUALITY PARAMETER
FLOWCHART DISCUSSION

To help devel op and implement the biddable quality param-
eter process, brief explanations are provided here for each
step and decision point of the biddable quality parameter
flowchart.

1) Isthe Agency Interested in Developing
a Biddable Quality Parameter?

A quality parameter that could be added to the multi-
parameter bidding method would offer an agency a method
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of awarding contracts based on the potential quality of the
finished product, aswell asthe time needed to construct such
a product. The quality parameter could assist an agency to
improve quality delivered on future projects.

By implementing a cost-plus-time-plus-quality contract
(A+B+Q), the successful bidder would be awarded the con-
tract with the lowest cost combination of price, time, and
quality and would not necessarily be the lowest price bid-
der. One goal of A+B+Q is to increase the quality of the
constructed product while decreasing the construction time
over what would have been obtained by awarding the proj-
ect to the lowest price bidder.

2) Use Other Contracting M ethods

If an agency is not interested in implementing a biddable
qudity parameter, theinvestigation should be discontinued and
the agency should return to traditional contracting methods.

3) Establish Cooperation and Communication Between
Agency, Contractor, Sureties, and Other Relevant Parties

0 The agency should enlist the support of top management
for the development of a quality parameter. Without this
support, theimplementation of aquality parameter will not
be successful.

O Theagency should determinethe objectivesfor theimple-
mentation of a biddable quality parameter.

O After obtaining the support of agency top management, a
task force should be formed to oversee the development
and implementation of the procedure.

* Thetask force should include both agency personnel and
contracting representatives.

* Thetask force could also include academic researchers,
materia suppliers, and/or expert consultantsin thefield.

* Thetask force should review (and modify if necessary)
the agency’s objectives of implementing a biddable
quality parameter.

* The task force should establish both short- and long-
term goals and must determine the time frame for the
development and implementation of procedure.

* Several items should be included in the preparation of
the quality parameter.

—An agreement of the expectations of the different par-
ties (stakeholders);

—An initial choice of end products to be evaluated by a
quality parameter;

—Education of agency and contracting personnel, espe-
cialy thosein the field who will be directly affected;
and

—A tentative schedule for task force meetings and mile-
stones.

O Itisvery important to foster a partnership between an
agency and the contracting community.

0 Other partiesthat might need to beinvolved in the process
arethe FHWA, surety companies, and the subcontracting
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community. FHWA headquarters approval is necessary
for any nontraditional construction contracting technique
that deviates from the competitive bidding provisionsin
23 USC 112. Any contract that uses a method of award
other than the lowest responsive bid (or force account as
defined in 23 CFR 635B) should be evaluated under the
FHWA's SEP-14. These nontraditional contracting tech-
niques may include best value, LCC, qualifications-based
bidding, and other methods where cost and other factors
are considered in the award process.

0 Thegoa of implementing aquality parameter istoincrease
the quality of finished projects, not to exclude certain
“undesirable” contractors.

4) Select End Product

0 Sdect an end product for application of a biddable quaity
parameter.

* An end product that needs improvement to meet the
current standards.

* Anend product where an agency isinterested inimprov-
ing the quality over the current standards.

0 The selection of the end product should include input
from the contracting community and other stakeholders.

0 The agency should consider only one end product as a
starting point.

O After using the quality parameter several times, an agency
could proceed to use several end products. These end prod-
ucts could possibly be integrated together in the quality
parameter if they are material related, construction related,
or both material and construction related.

Examples of Possible End Products

HMAC pavement

Portland cement concrete (PCC) pavement
Pavement marking

Bridge painting.

[ o |

5) Determine Measurable | ndicators of Quality

0 These indicators should be selected in consultation with
the contracting community and other stakeholders.

O Other sources to consult include research in the end
product area and expert opinion.

Exampl es of Possible Measurable
Indicators for End Products

0 HMAC Pavement
* Asphalt content
* Laboratory compacted air voids
* Voidsin mineral aggregate
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* Ride quality
* In-placeair voids.
0 PCC Pavement
* Compressive strength (7-day, 28-day)
* Flexural strength
* Ride quality
* Thickness.
0 Pavement Marking
* Color
* Retroreflectivity
* Reflectivity.
O Bridge Painting
* Coating thickness
* Visblerust
* Peeling.

6) Determine Best Measurement Method of Each Indicator

0 Evauate the methods commonly used to measure the
quality indicatorsif methods exist for the measurement of
theindicator.

0 Develop a method of measuring the quality indicator
based on best engineering expertise to choose properties
most likely related to quality if methods to measure the
indicator do not exist.

O For the selected indicators, consider the following
* Appropriate statistical procedures applicablefor mea-

suring quality.

* Appropriate specification limits or tolerances compat-
ible with an acceptable quality level (AQL) for the
indicator.

* A method for combining individual properties when
necessary.

Exampl es of Possible Measurement Methods
of Indicators for End Products

0 HMAC Pavement
* Asphalt content—M easure through use of ignition oven.
* Laboratory compacted air voids—Measure by Super-
pave gyratory compactor.
* Voidsin Mineral Aggregate—M easure by Superpave
gyratory compactor.
* Ride quality—Measure by Profilometer.
* In-place air voids—Measure through use of cores or
sawed plugs.
0 PCC Pavement
* Compressive strength—M easure strength by compres-
sion test.
* Flexural strength—M easure strength by flexural or split
cylinder test.
* Ride quality—Mesasure by Profilometer.
* Thickness—Measure through use of cores or sawed

plugs.
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0 Pavement Marking
* Retroreflectivity—M easurement of millicandelas.
* Reflectivity—M easurement of millicandelas.
* Color—Measurement of match to federa standard color
chips or measurement of yellow index.
O Bridge Painting
* Coating thickness—M easurement versus specifications.
* Visible rust—Occurrence.
* Peeling—Occurrence.

7) Select Best Indicator of Quality for End Product

O Select thebest indicator with the best measurement method
for usein the biddable quality parameter.

O Consider theavailability of information on both theindi-
cator and the measurement method.

8) Draft Processto Make Quality I ndicator (s) Biddable

0 Select quality levelsfor AQL and rejectable quality level.
0 Develop an appropriate pay factor equation that awards
100 percent pay at AQL.

Bidding Process

0 Develop abidding approach using the quality indicator.

Possible approaches include

* Approach 1: The agency would establish a minimum
quality level for a contractor to bid on a project (pre-
qualification).

* Approach 2: The agency would track the contractors’
quality history for use in adjusting and evaluating
the bid.

* Approach 3: The agency would alow the contractor to
estimate aquality level to be achieved on the project for
usein adjusting and evaluating the bid.

9) Draft Processto Make Measurable Quality Indicator(s) a
Performance Target (Criteria)

0 Determine a method for aquality level bid to impact the
contractor’ s actual performance.

Approach 1

O Contractor isheldto achieving the AQL to receive 100 per-

cent pay.
O Contractor may striveto produce higher than the AQL on
the project(s) to be able to prequalify on future projects.

Approach 2

0 Contractor is held to achieving the AQL to receive
100 percent pay.

0 Contractor may strive to produce higher than the AQL on
the project so that the quality history tracked by an agency
will increasein value.

Approach 3

0 Contractor isheld to achieving the quality level bid onthe
contract to receive 100 percent pay.

0 Contractor may bid a higher quality level to capture the
project award.

0 Contractor could achieve the AQL on the project and
receivelessthan 100 percent pay because the quality bid
was higher than the AQL to capture the contract.

10) Evaluate Implementation | ssues

0 For adiscussion of implementation issuesasthey relateto
the development of a biddable quality parameter, see the
section on implementation issues later in this chapter. For
issues specific to HMAC, see Appendix C.

0 Theimplementation issuesaredivided into project selec-
tion criteria, risk allocation, agency resources, bidding
system, bonding requirements, and quality aspects.

| mplementation |ssues

O How will the biddable quality parameter impact the low
bid system?

O Who isresponsible for generating quality history?

O How will firms with no quality history be treated (to
account for out-of -state contractors and new contractors
in the business)?

O If aminimum quality history is specified, how to assure
it isreached or exceeded? What happensif a contractor’s
quality history rating falls below stated minimums?

0 Establishtraining and education for al industry personnel
(agency, contractors, materia suppliers).

11) Develop Special Provision or Supplemental Specification
for Quality Parameter

The Special Provision or Supplemental Specification
for the quality parameter should include all of the different
aspects of the procedure. Items to be included are listed in
Figure 19.

12) Select Pilot Project and Implement

The agency should select pilot projects to implement the
new quality parameter process and specifications to test the
viability of the process, the application of the indicators,
measurement options for the selected end product, and the
bid adjustment process.
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Figure19. Itemsto includein the special provision or
supplemental specification.

13) Evaluate and Revise/M odify Process

O At the conclusion of the project, an agency should evalu-
atethe effectiveness of the process. Items eval uated should
include
* Quality of the end product (measured at project comple-
tion and supplemental evaluations to determine long-
term quality performance),

* Impacts on agency personnel,

* Amount of claims and/or litigation,

* Schedule performance, and

* Cost performance.

O Thefinal goal of the evaluation should be adetermination
of the LCC of the end product.

0 Feedback should be obtained from the selected contractor,
material supplier, and surety, as well as agency personndl.

0 Continued implementation of the quality parameter will
requirerevisions and modifications. Areas of the process
to modify include
* Bidding process,

* Selection of end products,

* Determination of quality indicators,

* Determination of measurement methods,

* Selection of quality indicator and measurement method,
* Specia provisions or supplemental specifications, and
* Selection of applicable projects.

14) Continueto Implement Biddable Quality Parameter?

0 Theresultsof the pilot projects must be eval uated against
the agency objectives determined in Step 3.

0 Using the information gathered in Step 13, the agency
must determine whether the biddable quality parameter
project was cost-effective and whether it met the agency
objectives.

Asthispolicy decisionismade, it must be kept in mind that
A+B+Q contracts would not be appropriate for every project
undertaken by the SHA. This method is being proposed as an
additional option for the agency’ s contract administration.

O If the SHA does not wish to continue implementation of
the A+B+Q method, go to Step 15.
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O If the SHA wishes to continue implementation with the
same end product, modify Steps 8, 9, 10, and 11, and con-
tinue implementation.

O If the SHA wishesto continueimplementation with a dif-
ferent end product, go to Step 7.

15) Use Other Contracting M ethods

If the policy decision is made not to continue further imple-
mentation of A+B+Q, the SHA should discontinue the use of
A+B+Q as a contracting method option.

IMPLEMENTATION ISSUES
FOR QUALITY PARAMETER

Thefollowing issues should be considered from the stand-
point of implementing this framework.

Project Selection Criteria

The size of the project may have an impact on whether
or not this method should be used. Because the concepts
are somewhat complex, it may not be desirable to use the
method on very small projects. On the other hand, if it is
desirable to quantify the quality of construction in the bid
process, the use of this method should be attempted irre-
spective of the project size.

Risk Allocation

Inthe statistical sense, one paramount reason for using QA
specifications is to balance risk between the buyer (agency)
and seller (contractor) from an acceptance standpoint. This,
by extension of the concept, would apply to the use of a
quality parameter in multi-parameter bidding. Risk alo-
cation from a cost standpoint would definitely shift to the
contractor.

Agency Resources

The need for additional agency resources depends on
where an agency is using QA specifications. If an agency
has used Quality Acceptance procedures that incorporate
the quality level analysis (QLA) concept, very little ad-
ditional resources would be needed beyond developing a
computer program to calculate the daily and overall project
quality parameter (see Appendix C). However, if an agency
has little or no experience with the QLA concept, substan-
tial training would be necessary. As for additional staff-
ing, several agencies have adopted QA specifications as a
means of turning more testing responsibility over to the
contractor and, thus, reducing agency testing and inspection
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personnel. It should be emphasized that downsizing is not
recommended as agoal of either QA or the use of aquality
parameter.

Bidding System

The bidding system would definitely be affected. How-
ever, the low bid system would still apply, taking into con-
sideration that a short time period and high quality level
would enhance the low bid. The concern about how the qual-
ity parameter is used by the contractor or by an agency needs
to be addressed as an issue.

Bonding Requirements

Bonding requirementswould likely be minimally impacted,
with the possible exception that contractors with a history of
lower quality work might have higher bonding requirements
than contractors with a history of higher quality work.

Quality Aspects

The primary focus of this method is to incorporate the
value of quality, in aquantitative manner, in the bidding and
contractor selection process.
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MODEL A+B WITH I/D SPECIFICATION

Note: This model specification represents a framework for the development of specifi-
cations compatible with an agency’s standard specifications and methods of present-
ing supplemental specifications and special provisions. It is a compilation of practices
employed in several states. This should not be considered as best and proven practices.
To integrate these specifications into a proposal, special care must be exercised to ensure
complete compatibility with the agency’s standard specifications, especially the General
Provisions.

Specifications included in this model specification refer to the AASHTO Guide Specifica-
tions for Highway Construction (1998 Edition).

Under several of the specification sections, “Considerations” are italicized to list options
and alternate approaches.

XXX.01 Description/Summary.

A. Bidthetimein calendar days that the Bidder proposes to use to substantially complete a spec-
ified segment(s) of the project, subject to any minimum and/or maximum number of days that
may be specified for each segment.

B. Incentive/disincentive (/D) values are listed for each specified segment of the project.

C. The bids will be adjusted, for bid comparison purposes only, to include consideration of the
days bid and the I/D value for each specified contract segment.

XXX.02 Definitions. The following definitions are added to Section 101.03 Definitions:

A. Calendar Day—Every day, beginning and ending at midnight, shown on the calendar.

B. Contract Segment—A specifically identified portion of aproject. Examplesare abridge, aroad-
way segment, or an interchange.

C. Incentive/Disincentive Provisions—Predetermined adjustment to the contract price for each
day work is completed ahead or behind specific milestone, phase, or contract completion
dates.

D. Maximum Days—The maximum number of calendar days specified for a specific contract
segment. It is the maximum number of days that the Bidder may bid for the subject contract
segment.

E. Minimum Days—The minimum number of calendar days that the Bidder may bid for the subject
contract segment.

F. Substantial Completion—The point at which the project or asegment is complete such that it can
be safely and effectively used by the public without further delays, disruptions, or impediments.
For the conventiona bridge and highway work, the point at which all bridge deck, parapet, pave-
ment structure, shoulder, signing and markings, traffic barrier, and safety appurtenance work are
complete.

Considerations: The following are some alternate definitions of substantial completion.

* The current Section 108.07 uses the term “Unrestricted continuous traffic” as the con-
dition of completion. Unrestricted continuous traffic means that the affected lanes are
open to unrestricted traffic flow with the specified striping and safety features in place.

* The project is substantially complete when all of the following have occurred:

1. All lanes of traffic are accepted and traffic can move unimpeded through the project
at the posted speed.

2. All signage is in place and accepted.

3. All guardrails, drainage devices, ditches, excavations, and embankments have been
accepted.

4. The only work left for completion is incidental, away from the paved portion of the
highway, and does not affect the safety or convenience of the traveling public.

* The decision whether the project is substantially complete is solely within the discretion
of the Engineer.

* Each individual phase or stage of work subject to A+B Bidding shall be considered
to be substantially complete when: (1) all work requiring lane or shoulder closures
or obstruction to normal flow of traffic is completed; (2) traffic is following the lane
arrangement as shown on the plans for the finished roadway (or the specified
phase[s] of work); and (3) all pavement construction, resurfacing, and traffic control
devices shall be in their final position or as called for in the plans for the specified
phase(s) of work.
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XXX.03 Contract Segments, I ncentives/Disincentives. The contract segmentsfor this project, the
maximum and minimum number of days that may be bid for each segment, and the corresponding
1/D amounts are as follows:

Incentive/
Segment No. Description Maximum Days Minimum Days  Disincentive (/D)
1 (Note: A segment (Optional) (Optional) $
could bethe
entire project.)
2
Etc.

Considerations: If the agency elects to establish the maximum and/or minimum days for
a contract segment(s), it must analyze the proposed construction duration sufficiently to
ensure the practicality and reasonableness of the limit.

The I/D value is ideally established by evaluating the costs to the traveling public resulting
from traffic congestion (and possibly other costs such as lost tolls) during construction opera-
tions on the contract segment. If the I/D is not significantly high in relationship to the contract
amount, the I/D provisions may be a less than meaningful incentive for early completion.

Some agencies have included a statement that the I/D is substantially less than the esti-
mated road user costs. It is assumed that this strategy was to improve the agency’s posture
in the event of litigation.

XXX.04 Irregular Proposals. The following is added to the conditions listed in Section 102.07
Irregular Proposals, under which proposals are considered irregular and may be rejected.

G. When A+B with I/D bidding is specified, the proposal does not contain the number of days bid
to complete each of the listed contract segments or the number of days bid is outside the range
specified for the contract segment.

XXX.05 Consideration of Proposals. The following replaces Section 103.01 Consideration of
Proposals.

After proposals are opened and read, they will be compared based on the adjusted bid, which is
determined as follows:

Adjustedbid = A +[By x(1/D)y] +[B, x(1/D),] +...+[Bn x(1/D) ]

where A = sum of the estimated unit quantities times the respective unit prices bid,
B, = number of calendar days bid to complete contract segment No. 1,
(I/D), = thelisted I/D value for segment No. 1,
B, = number of calendar days bid to complete contract segment No. 2,

(I/D), = thelisted I/D value for segment No. 2,
n = total number of contract segments.

Example:
Estimated Unit Bid

Item Unit Quantity Price Extension
Asphalt Cement  Megagram 1,000 $125.00 $ 125,000
Plant Mix—Type Megagram 20,000 75.00 $ 1,500,000
Base Bid (A) $1,625,000

Segment Days Bid (B) 1/D B x 1/D

1 125 $2,000 $250,000

2 60 1,500 90,000

3 75 3,000 225,000

Total Bid Adjustment $565,000

Adjustedbid = A +{[By x (1/D);] +[B; x (1/D)] +[B3 x (1/D)3]
= $1,625,000 + $565,000
= $2,190,000
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The adjusted bidswill be used only for the comparison of proposals and to determine the low bid-
der. Payment for work accomplished will be in accordance with the pay provisions of the specified
items of work. Payment for incentives and disincentives will be as specified in Section XXX.07 of
this specification.

Bid results are public information.

Unit pricesgovern if discrepancies exist between unit bid prices and extensions. The number of days
bid govern if discrepancies exist between the number of days bid and the extensions for the A+B bid
comparisons. The agency can reject proposals, waive technicalities, or advertise for new proposals.

XXX.06 Progress Schedule. Thefollowing is added to Section 108.02 Progr ess Schedules.
Prepare a CPM schedule as defined in Section 108.02.B. Clearly indicate the plansto completethe
work described in each of the specified Contract Segments within the time bid for the segment.

XXX.07 Incentive/Disincentive for Early Completion. The following replaces Section 108.07
Incentive/Disincentive for Early Completion.

It isin the public’s interest that the specified contract segments be substantially completed at the
earliest possible date. An I/D is provided to encourage the early completion of the contract segments
described in Section XXX.03.

The beginning date for charging calendar daysto a contract segment will be the day when traffic on
the contract segment, or traffic affected by work on the contract segment, isfirst negatively impacted
by the construction, unless the beginning date is otherwise stated in the plan notes or specifications.
Calendar dayswill continueto be charged until the segment is determined to be substantially complete.
The Engineer will determine the beginning date and the date of substantial completion.

For each of the contract segmentsthat are substantially completed in fewer daysthan bid by the Con-
tractor, the Contractor will earn an incentive. This incentive payment will be calculated by multiply-
ing the listed I/D value for the subject segment by the difference in the number of days used by the
Contractor to substantially complete the segment and the number of days bid for the segment.

Correspondingly, for each of the contract segments that are not substantially completed within the
days bid by the Contractor, the Contractor will be charged adisincentive. Thisdisincentive will be cal-
culated by multiplying the listed I/D value for the subject segment by the difference in the number of
days used by the Contractor to substantially complete the segment and the number of days bid for the
segment.

Incentives or disincentives will be paid or deducted, as appropriate, in the current progress pay-
ment and in the final payment.

Liquidated damages under Section 108.08 may be assessed concurrently with disincentivesif they
are not based on duplicate costs.

Considerations: Some agencies have elected to eliminate liquidated damages when the
I/D provisions would result in additional charges for the same time overruns.

If aprogressor final estimate, including incentives and disincentives, indicates that the agency has
overpaid the Contractor an amount exceeding the retainage, submit a certified check to the agency for
the difference between retainage and the amount of the overpayment. Submit check within days
[suggest 30 days] of payment notice.

Request time extensions only for documented industry-wide labor disputes or industry-wide
material delivery delays.

Considerations: For design modifications or changes in quantities requiring a contract
modification and/or a change order, appropriate modifications to the time bid for affected
contract segments could be included in the negotiations. The impact of the modifications on
the project critical path should be considered in the negotiations.

Some agencies have included provisions for time extensions or suspensions for acts of
God, inordinate periods of inclement weather, or for winter shutdown.
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CHAPTER 4

GUIDELINES FOR BEST VALUE CONTRACTING

METHOD DESCRIPTION

Best value contracting is a method of awarding a contract
based on price and other factors, such astechnical excellence,
management capability, past performance, and personnel
qualifications. Selection of aproposal that iscomparatively
more costly may be justifiable if the proposal provides a
more advantageous technical and management plan for proj-
ect execution. Because the best value method is aimed at
selecting a contractor based on technical and management
merit aswell as price, this approach reducesrisk to the owner.
Best value contracting ensures early devel opment of detailed
project and procurement plans, which can yield significant
benefits in construction timeliness, cost containment, and
customer satisfaction.

A case study from the Oregon DOT has been developed to
illustrate the best value contracting process (see Appendix
D1). A second case study has been devel oped to show the best
value prequalification eval uation process (see Appendix D2).

ADVANTAGES AND DISADVANTAGES

A table of advantages and disadvantages regarding the best
value contracting method was devel oped from data derived
from survey questionnaires and interviews with state and fed-
eral agencies using this method (Table 10). Thistablelists 10
critical issues related to innovative contracting. Columns 2
and 3 indicate whether using the best value method has an
advantage or disadvantage with respect to each critical issue.
Column 4 offers a brief explanation of this associated advan-
tage or disadvantage, and column 5 discusses the possible
impact on the contracting community associated with the
critical issue. It isvery important for a SHA contemplating
implementation of the best value process to consider and be
aware of any impacts this method may have on contractors.

BEST VALUE IMPLEMENTATION FLOWCHART

A process for implementing best value contracting for the
construction of highway projectsis presented in this section.
A flowchart of this process, shown in Figure 20, details the
steps a SHA should follow to implement a best value con-
tracting program. These steps relate to Conceptual Planning;

Program Planning; Bid, Contract Award, and Construction;
Evaluation of the Pilot Project; and Eval uation of the Program
phases of the project. Although the flowchart was designed
for use by SHAswith little or no experience using best value,
users may enter at different points, depending on their expe-
rience with best value contracting.

The process splitsinto two distinct paths at Step 8. Path one,
Steps 9-14, provides an approach that allows implementation
of best value contracting within existing low bid laws. This
form of the best value method will be feasible for implemen-
tation in states where low bid laws remain the final word on
contracting legality (see Appendix D2). Enabling legidationis
not required to implement this approach.

In states with flexible procurement laws or exemptions
from the low bid system for various project types, an alter-
nate path, Steps 15-23, can be implemented. This approach
issimilar to one applied by the Oregon DOT and is designed
to be implemented in an environment in which thelow bid is
not the only method of procurement. A case study docu-
menting the best value approach taken by the Oregon DOT
on their 1-5 Trunnion Replacement Project is included in
Appendix D1. This case study provides aspecific exampl e of
the process described in Steps 1-8, 15-24, and 25-32 of the
flowchart. Enabling legislation would likely be required to
implement this application of best value.

FLOWCHART DISCUSSION

To help implement the best value process, brief explana
tionsare provided for each step in the flowchart. These expla-
nations reflect a synthesis of information obtained from fed-
eral agenciesusing best value, aswell asfrom SHAsthat have
used best valuefor one or more projects. These stepsare pre-
sented here, along with their respective explanations for each
phase of program implementation.

Planning Phase

Thefirst eight steps of the best value processmodel describe
the Planning phase of the implementation process, asshownin
Figure 21. This phase includes both the Conceptua Planning
and Program Planning phases and occursbefore a SHA begins
drafting the best value contract documents.



TABLE 10 Advantages and disadvantages of best value contracting

o |
F| £ :
Critical Issue | < = Explanation Impact
o
<&
Compatibility Best value contracting, in general, is not Under some forms of best value, it is
with Low Bid compatible with the low bid system. It can possible that the low bidder may not
System J | be altered to fit within the low bid system, receive the contract award.
but for a true application of best value,
enabling legislation must be enacted.
Impact on The number of contractots in a position to Since best value is often applied on
Open bid on a best value project may be smaller very complex projects, only a small
Competition than a traditional project. This may be due to | number of contractors may have the
the complexity of the required proposal, to a | capabilities to perform the work. Ifa
J stringent prequalification process, or to the proposal requires an extensive amount
complexity of the project itself. of effort, a smaller contractor may not
have the resources to produce one
competitively.
Reduction of The SHA resources required on a best value | Preparation of proposals requires a
Agency project increase during the writing of the greater effort than a traditional bid.
Human Request for Proposals/Qualifications Once the proposal is awarded, the
Resources (RFP/RFQ) and during the evaluation of resources required of the contractor
proposals. The personnel requirements for will be similar to those required on a
J | the SHA remain essentially the same traditional project.
throughout the construction process. Some
agencies argue that personnel requirements
are often reduced during construction,
because a best value project is better planned
and executed than a traditional project.
Reduction in The best value method has no mechanism to Under some forms of best value, it is
Project reduce bid prices. It is more likely that it possible that the low bidder may not
(Construction) will actually increase bid prices. However, receive the contract award.
Cost J | life cycle costs may be reduced through
decreases in maintenance costs and increases
in the life span of the project due to the
higher quality achieved with best value.
Improvement Best value is designed to improve the level Under some best value systems, only
in Quality of of quality of the constructed product by contractors attaining a minimum level
Constructed making the quality of the product a of quality are allowed to bid on a
Project competitive item. Best value allows for project. Under another variation of
v contractor innovation to improve quality, the system, the successful contractor
encourages effective quality control will be the one who most effectively
measures, and assures the agency of selecting | balances quality, experience, and
a capable, qualified contractor. price.
Reduction of Schedule is often evaluated in best value The contractor is often required to
Project proposals. This results in more efficient, plan the entire project and carefully
Completion \ well-planned construction schedules, and develop the schedule to be
Time also makes the schedule a competitive item. competitive in the evaluation process.

1) What IsSHA’sCurrent Level of
Experience with Best Value?

Although all SHAs are encouraged to follow the entire
process described here, users may have different levels of

(continued on next page)

O Low-to-Moderate Level of Experience
* Userswith alow-to-moderate level of experiencewould

be those agencies with some experience using best value
contracting (between one and five projects).

57

experience with the best value contracting method. Thus, * These users are encouraged to examine the entire pro-

depending on the extent of their experience, they may want
to enter this flowchart at different points.

0 No Experience
* First-time best value users should begin Step 2 (Deter-
mine Motivation for Implementing Best Value) and
move directly through the sequential steps.

cess to formalize their program. However, some may
wish to begin at Step 7 (Select Pilot Project). It would
be important for these users, aswell, to examine Step 3
(Review and Understand Best Practices for Best Value
Contracting).

O High Level of Experience
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TABLE 10 (Continued)

It is also useful for fast-tracked projects and
any project where high precision or quality
is extraordinarily important due to the
technical complexity of the project. It is
probably not very useful for normal,
everyday projects of average size.

o | 8
gL .
Critical Issue | & = Explanation Impact
322
AR
Shifting of Risk The SHA runs the risk of paying a higher The main change in risk for the
from Agency to initial price, but this risk is countered by contractor involves the increased
Contractor reduction of the risk of poor quality. The effort required to formulate proposals.
J | « | time risk associated with the project, as well | The contractor runs the risk of
as the risk of selecting an unqualified committing a greater amount of
contractor may also be reduced for the resources to writing a proposal, but
SHA. still may not receive the project.
Ease of The SHA will require an increase in The contractor will need to plan
Implementation personnel requirements for the process of projects more carefully to prepare the
with Respect to training SHA personnel, writing the RFP, detailed proposals often required for
Resources, and evaluating proposals. Determining all best value projects. Once awarded the
Data, Systems, of the requirements and evaluation contract, some training or education
and Expertise techniques at the beginning of the project may be appropriate for employees
J | requires an increase in agency efforts, and who have no prior experience with
some increase in agency expertise, probably | best value. Some additional effort
through research or contacting other may be required to meet the quality
agencies that have experience with best proposed by the contractor, if it
value. The best value method may also exceeds the minimum traditionally
require the added effort of enacting required by the SHA.
enabling legislation.
Contractor Best value encourages contractor innovation | Best value allows contractors to use
Innovation in planning the project and in the use of methods and techniques that will lead
innovation with respect to contracting to successful project execution. Costs
\ methods and sequencing. Some best value | may not be as important a factor in
RFPs even require innovative ideas as part contractor innovation when compared
of the proposal. to the traditional approach.
Project Best value offers an effective means to This will generally only impact
Applicability deliver highly complex or unique projects. contractors that would bid on

extremely large, complex, or unique
projects under the traditional low-bid
system. Smaller specialty contractors
may have a better chance to perform
projects that are small but highly
complex or specialized.

» Users with a high level of experience are those users
who have compl eted more than five best value projects,
and who are comfortable with their process. These
users may wish to start at Step 8 (Required to Satisfy
Low-Bid System?). Once again, Step 3 may be of use,
even for the experienced user.

2) Determine Motivation for Implementing Best Value

Thefirst step an agency must take in implementing the best
value processisto identify the motivation behind implement-
ing the program. Potential objectives the SHA may consider
include

O Improve Quality

By using the best value selection procedure the agency
attempts to receive the highest quality possible for the cost.
This may result in an offeror other than the low bidder

being awarded the contract. However, should thisoccur, the
quality of the constructed product is expected to improve
over what would be obtained by awarding the project to the
low bidder.

0 Reduce Change Orders

The best value method often requiresthe contractor to provide
a schedule at the beginning of the project, and the agency
must clearly define the scope of the project when writing
the request for proposals (RFP) or request for qualifications
(RFQ). This leads to fewer unexpected and costly change
orders on the project.

O Compress Project Schedule

Writing best value RFPs/ RFQs requires the agency to clearly
define the scope and requirements of aproject fromthevery
beginning. The offerors are generally required to submit
construction and management plans, aswell as schedules. By
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Figure 20. Flowchart process for best value contracting (continued on next page).
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27) Evaluate Effectiveness
of Method

28) Policy Decision:
Will the Agency Continue
Further Application of
Best Value?

Yes

l

30) Recommend Changes
to the Best Value Program

31) Refine Best Value
Program Using
Recommended Changes

32) Continue
Implementation
of Best Value

Figure20. (Continued).

developing a detailed project plan in advance, even before
the project is awarded, the contractor can integrate and
streamline many aspects of the project by giving more
attention to constructability issues or to value engineering.
This can lead to better planning and more accurate sched-
uling. In addition, the above-mentioned reduction in change
orders will tend to contribute to the reduction of project
schedules, aswell astotal project costs. Finally, if the sched-
ule is a technical feature for proposal evaluation, it will

No 29) Return to Traditional
Contract Method
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likely be developed by each individual proposer from an
innovative perspective, because of the competitive nature of
the proposal.

0 Decrease Life-Cycle Costs

The project may be awarded to an offeror other than the low
bidder under someversionsof thebest value system. Thismay
result in ahigher initial cost for the project, but the goal of the
best value contracting method is to achieve a higher level



62
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Figure21. Planning phase process model.

of value, or quality per price, in the fina product. This may
include a longer project life span and lower maintenance and
operation costs. Idedlly, this combination will lead to lower
project LCC.

0 Encourage Innovation

Each firm can propose unique technical solutions based on
the techniques and technol ogies most familiar to them. Inno-
vation is encouraged because priceis not the only factor con-

5) Return to
Traditional
Contracting Method

No

Go To Step 15

sidered in making the contract award. Therefore, aninnovative
method that may enhance quality or shorten the schedule may
be employed, whereas under the competitive bidding process
these innovations may not be attempted.

Identifying up-front what objectives an agency expects
to achieve through the implementation of this method and
translating these objectives into an evaluation framework
will allow the agency to evaluate the effectiveness of best
value contracting.



3) Review and Understand Best Practices for
Best Value Contracting

Once the agency has determined the motivation for imple-
menting abest value program or what objectivesthey want to
achieve through the use of this contracting method, the next
step isto determine how to proceed.

0 Thisdocument will provide an introduction to the basics
of best value contracting.
O For more specificinformation, evaluate best value methods
bemg applied by other agencies.
» Somefederal agencies, including the U.S. Army Corps
of Engineers and the Department of the Navy, have
well-devel oped best value programs.

* This method has aso been used by a small number of
SHAs on the following projects:

—Reconstruction of 1-15 in Salt Lake City, Utah;
—Whittier Access Tunnel project in Alaska; and
—1-5 Trunnion Replacement project in Oregon.

* The unpublished final report on NCHRP Project 10-49
providesfurther insightsinto the recent use of best value
contracting.

O An important document to review when implementing a
best value program is the Federal Acquisition Regulation

(FAR). This document outlines the best value contracting

TABLE 11 Best practicesinformation
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practicesfollowed by federal agencies(see FAR, Part 15.1
Source Selection Process and Techniques).

0 Key areas where information relating to best practices
should be collected when implementing a best value pro-
gram are described in Table 11.

It isimportant to understand the strengths and weaknesses
of the best value method before determining if the agency is
interested in implementation. The agency should also under-
stand under what project conditions the best value method is
most effective.

4) Still Interested in Best Value?

At this point, a comparison must be made between the
information gathered in Step 3 and the objectives established
in Step 2. If the information acquired makes it evident that
the objectives established are attainable using the best value
method, the SHA should continue pursuing a best value pro-
gram. If the objectives appear unrealistic, or could be better
met by another contract method, the SHA should discontinue
itsinvestigation of abest value program.

Best value needs support within the SHA central office and
district offices, an upper-level management advocate in the
agency, and possibly a champion in the state legislature for

Information to Collect

Explanation

Qualifications/Proposals

(Contract Award Process) agencies

Project Selection Criteria o Types of projects to which best value has been applied—
size, complexity
e Successes and failures
Legal Issues and Authorization | ¢ Prequalification or RFP process
(Low Bid Compliance) o [s legislation in place to allow best value contracting?
Enabling Legislation e Innovative contracting bills
* Special project exemptions of low bid procurement laws
e Federal Acquisition Regulations
Personnel and Expertise Needs | o  Types of expertise needed to prepare an RFQ/RFP
¢ Personnel requirements for evaluation of REQ/RFP
Example RFQ/RFP ¢ Collect RFQs from other agencies
o Examine the agency’s own existing prequalification
process
e Collect sample RFPs from implementing agencies
Evaluation Method for e Collect and review examples of evaluation methods for

both qualifications and proposals from implementing

Criteria for Proposals .

Examples of criteria on which to evaluate proposals can be
found in the RFPs of implementing agencies

Performance of Best Value
Method for Other Agencies

Quality improvements
Additional effort for the agency
Risk allocation changes
Contractor responsibilities
Agency responsibilities

Criteria to Evaluate the
Performance of the Best Value
Method

Improved quality
Reduction of change orders
Life cycle cost savings
More timely completion
Increased innovation
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changesin legislation or approval of the pilot project. Most
states' procurement laws must be modified to permit best value
contracting in its complete and fullest form.

O If the SHA isnot interested in Best Vaue at thistime, go
to Step 5.
O If the SHA istill interested in Best Vaue, go to Step 6.

5) Return to Traditional Contracting Method

If the program objectives established in Step 2 appear un-
realistic, or could be better achieved by some other contract
method, the SHA should discontinueitsinvestigation of abest
value program and continue to use their traditional design-
bid-build or other approved contracting method.

6) Establish Cooperation and Communication Between SHA,
Contractor, Sureties, Material Suppliers, and Other
Relevant Parties

“Buy-in” from all project participantsis easier to achieve if
the partici pants haveinput into the devel opment of the process.
Solicitation of input early in the process will aso identify
potential problems when the opportunities to improve the
program are greatest.

Identify and Contact Involved Parties

O Contractor input is essential when developing the best
value program.

0 Some project participantswho should be contacted include
* Construction contracting community,
* Surety community,
* Lega advisors, and
* Material suppliers.

Educate |nvolved Parties

0 Convey to involved parties, including agency personnel,
the objectives set in Step 2 and some background on best
practices gathered in Step 3.

O Education should cover
* Solicitation process,

* Proposal process,

* Contents of proposals,

* Expectations for a successful proposal, and
* Award process.

Form Partnership to I mplement
Best Value Process

O Participation of all interested parties will assist in under-
standing the solicitation and award process.

O A relationship among these parties must be established
to allow input from each involved party throughout the
process.

0 The process must be asfair, objective, and asimpartial as
possible to remain competitive for all contractors who
propose bids on best value projects.

O Expectations of involved parties must agree with the
program objectives set by the SHA.

7) Select Pilot Project

The best value method, asisthe case with any contracting
method, must be used only when it is the most appropriate
contract administration method for a given project.

Identify Project Selection Criteria

Best value is not the appropriate method for all projects.
Project selection criteriamust be developed that are specific
to each SHA.

0 Thebest value method ismost applicableto projectswhere

* A high quality product is especially critical. For exam-

ple, ahigh-profile or high-cost project that will be under
public scrutiny;

* The project istime sensitive. For example, Utah's 1-15
reconstruction project, wherethe DOT isunder extreme
pressure to complete the project in time for the 2002
Olympic Gamesin Salt Lake City; or

* Theproject isunique or specialized. For example, the
Oregon DOT’s I-5 Trunnion Replacement Project
(described as a case study in Appendix D1).

Determine Sandards to Evaluate
Effectiveness of Pilot Project

When choosing a pilot project for the best value method,
the SHA must also determine the standards to be used to
evauate the effectiveness of the method at the end of the
pilot project. These standards should match the objectives set
in Step 2, such as:

* Improvement in quality,

* Reduction of change orders,

* Compression of project schedule,
* Decreasein LCCs, and

* Increase in contractor innovation.

Although improvementsin quality may bedifficult to quan-
tify directly, others, such as the reduction in change orders,
compression of project schedules, and increased contractor
innovation may be documented and compared with similar
projectsbid in the traditional manner. Decreasesin LCCs may
be measured over time as compared with the cost of similar
facilities built under traditional contract methods.

8) Required to Satisfy Low Bid System?

Most SHAs are still legally obligated to award contracts
based on the traditional low bid system.



O If the SHA has no plans to pursue changes in legidation,
they may use best value as an enhanced prequalification
processto fit within existing low bid laws. The best value
process can essentially be used to determine which bidders
are responsive and have established an acceptable level of
quality based on past performance; proceed to Step 9.

O If the SHA decidesto useabest value processthat ismore
than the enhanced prequalification process, go to Step 15.

Best Value Prequalification Phase

The Prequalification phase comprises the left-side branch
of the flowchart in Figure 20. Steps 9 through 14, shown in
Figure 22, describe a process intended to integrate the ideas
behind best value contracting into a method compatible with
the existing low bid system. Implementation of this process
does not require enabling legidlation.

9) Establish Framework for Best Value Prequalification

To satisfy low bid criteria, the best value method may be
modified to an enhanced prequalification process. All par-
ticipants identified in Step 6 must be involved throughout
the development of the framework for the best value pre-
qualification process.

From Step 8

9) Establish Framework for
Best Value Prequalification

v

10) Prepare and Distribute
Request for Technical
Proposals

v

11) Conduct Pre-Proposal
Conference

v

12) Collect Technical
Proposals and Perform
Prequalification Process

v

13) Collect and Publicly
Open Bids ‘

v

14) Award Contract to
Lowest Responsive Bidder

< Go To Step 25 >

Figure22. Best value pregualification phase process
model.
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Form Selection Committee to Evaluate Proposals

0 The selection committee should be composed of compe-
tent professionals of strong moral and ethical character,
with no direct personal interest in the outcome of the pro-
posal evaluation process. Some professionals who may
be placed on the committee include
* A member from the project design team,

* A member from the contract administration department,

* A member from the project management department, and

* A nonproposing construction contracting member of the
local Association of General Contractors (AGC).

0 Committee should have access to technical advisors, as
necessary.

O Anindependent selection authority should be established
as a point of responsibility for the final decision and/or
mediator for the committee. Thisauthority could be any of
the following people
* Head of the SHA,

* Disgtrict engineer,
* Contracts engineer, or
* Construction engineer.

Determine Factors for Evaluation

Evaluation criteria and the weighting of these criteria are
project-specific. The evaluation criteria may be divided into
threeareas: (1) management solutions, (2) technical solutions,
and (3) past performance.

0 The technical solutions are very project-specific. These
may include anything relevant to the project, but should
be focused around achieving the following objectives set
inStep 2:

* Improved quality,
* Increased contractor innovation, and
* Decreased LCCs.

O Management criteriaare more consistent among current
users of best value. The most common examples are
described in Table 12.

0 Management criteriashould focus on the following goals
setin Step 2:

* Reduced change orders,
* Compressed project schedule, and
* Increased contractor innovation.
O Someexamplesof thetypesof technical and management
factorsto evaluate include
* Technical expertiss—may include anything relevant
to the individual project and the agency’s objectives
including the following:
—Construction methods related to the project,
—Expertise with using relevant materials,
—QC approaches, and
—Past project examples.

* Personnel qualifications and availability.
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TABLE 12 Common management-related evaluation criteria

Criteria

Contents

Organization/Management Plan

Proposed project organization
Responsibilities and expertise of key personnel

Relevant Experience/Past .
Performance

Examples of past projects that the proposer has
completed of similar size, scope, and
complexity

Proposed Schedule/Work Plan

Proposed plan for project completion
Proposed schedule for project completion

» Compatibility of the construction contractor with the
SHA.
0 Past performance may include the following subcriteria:
* History of customer satisfaction,
* History of timely delivery,
* History of conforming to specifications,
* Standards of workmanship,
* History of adherence to schedule,
» Safety record, and
* Past management of subcontractors.
O Thefinal criterion for evaluation is the price. The prices
of the proposals should be collected separately from the
technical proposals.

Determine Weighting of Factors

The weighting of factors will be different for each best
value project. There is no set, uniform scheme applicable
to al projects. One method of setting factor weightsis de-
scribed here.

0 Break technical/management factors down into percent-

ages based on the objectives established in Step 2.

* Thetechnical factorstend to carry more weight than the
management factors.

* The order of importance of the various technical sub-
factorsis also project-specific.

* Some factors may be evaluated on a pass/fail basis. If
one or more factors are found to be unacceptable, the
proposal may be rejected.

Determine Prequalification Process

Thefirst step in the evaluation process is a screening step.

O Advertise the project in appropriate publications and dis-
tribute requests for technical proposals (RFTP) to any
interested contractors. The qualifications of thesetechnical
proposals may include traditional prequalification issues
that the SHA may aready employ, such asthoselistedin
Table 13.

0 Ensurethat returned qualification statements comply with
the RFTP.

Determine Best Value Evaluation
Portion of Process

In addition to the traditional prequalification process, the
SHA must prepare a RFTP describing the technical and
management factors to be evaluated. Before drafting the
RFTP, the evaluation framework must be determined. In
the technical/management evaluation, the evaluation com-
mittee will rate proposals based on the criteria determined
previously.

O There are three basic alternatives as to how the factors
will be rated:

* May be rated by each member individually and the
scores averaged,

* Proposals may be ranked by the group, or

* May be rated using an adjectival system as illustrated
in Table 14. Thisisonly an example and is meant to be
used as a means of quantifying the decision-making
process.

0 Determine the minimum score for prequalification based
on thetotal number of pointsavailable. Thisprocess must
be clearly spelled out in the RFTP.

O The process must be objective and fair.

10) Prepareand Distribute Request for Technical Proposals

O Beyond merely publishing an advertisement for proposals,
aSHA must also prepare a RFTP for a best value project.

O Drafting the RFTP will require more intensive use of
resources than atraditional methods and materials spec-
ification project.

0 The RFTP must describe the evaluation criteria, how the
criteriawill be evaluated, and how thefinal selection deci-
sion will be made.

0 Prequdification forms must be prepared, advertised, and
distributed to any interested parties.

0 Themethod established previously in Step 9 must be used
to make the selection decision.
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TABLE 13 Common prequalification criteria

Prequalification
Criteria

Contents

Financial Stability

Contractor’s management of operations at the organization level
Ownership structure of the contractor
Outstanding loans

Experience

Number of years a contractor has been in business

Types of projects the contractor has performed

Contractor’s experience with relevant projects similar to the
project under proposal

Contractor’s quality control history

Personnel available

Current Capacity

Contractor’s assets

Contractor’s liabilities

Contractor’s equity and bonding capacity

Concurrent projects or work backlog that may overtax the
contractor or overextend bonding capacity

Available Capital

the job

The type of equipment the contractor has available to complete

References
Previous clients
Trade suppliers
Surety agents

Banking references

Safety Record

incidence rates

Experience Modification Rating
OSHA (Occupational

e Management Safety Accountability Index

Safety and Health Administration)

0 The RFTP must state the minimum numerical aggregate
rating of the techni cal/management proposal in order to be
considered for the next step of the evaluation process.

O RFTPsare generally advertised in the same way asfor a
traditional project.

The most important issue in the drafting of the RFTPisto
be as clear as possiblein describing the project requirements,
evaluation criteria, and award decision process.

11) Conduct Preproposal Conference

Figure 23 presents a checklist of topics to be covered at the
preproposal conference for abest value project. This checklist
is not exhaustive, and other topics may need to be addressed.

12) Collect Technical Proposalsand Perform
Prequalification Process

The SHA may begin the best value prequalification process
by performing a more traditional prequalification process

TABLE 14 Example of
adjectival scoring system

Adjectival Rating Value
(points)
Exceptional 5
Acceptable 3
Marginal 1
Unacceptable 0

as described in Step 9. Many SHAs may already have this
portion of the processin place.

O The prequalification criteria are evaluated individually on
apass/fail basis. If aproposal bid failsto meet any of the
prequalification criteria, that contractor will bedisqualified
from pursuing the project further.

O Once this portion of the process is complete, the SHA
moves on to the best value prequalification process.

0 Thetechnical /management proposals should be collected
and evaluated as described in Step 9 prior to collecting
the price proposals.

O All proposa bids achieving the minimum aggregate rating
will be qualified to move to the opening of bids.

O Prepare a written narrative justifying the ranking for
each criterion with a subjective rating. These narratives
must be sufficiently detailed so that the committeeisable
to formalize their decision as to the most advantageous

Review site description and visit site

Review contract award process

Review submission dates

Explain evaluation criteria for prequalification
Explain RFTP requirements

Answer questions relating to the RFTP
Answer technical questions

Offer any necessary clarifications
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Figure 23.
conference.

Checklist of items for best value preproposal
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offeror (highest technical proposal score) to unsuccessful
offerors (proposals with lower scores) and, if necessary,
inalegal dispute.

O Anexamplebest value evaluation ispresented in Appen-
dix D2.

13) Collect and Publicly Open Bids

0 Those offerors who have advanced beyond the prequalifi-
cation stage described in Step 9 will havetheir sealed bids
opened. The bid with the lowest total cost that has met the
technical /management prequalification criteria described
inthe RFTP is selected as the successful offeror.

O Thebidswouldincludeaschedule of materials, estimated
quantities, fixed-unit prices, and the other items normally
required in atraditional bid.

14) Award Contract to Lowest Responsive Bidder

The contract would be awarded to the qualified, responsive
offeror with the lowest total bid. Go to Step 25.

Best Value Evaluation

The alternative to an enhanced prequdification processisa
best value evaluation process, where the contract award does
not necessarily go to the lowest responsible bidder. Steps 15
through 24 illustrate the best value evaluation phase process,
which differs from the requirements and restrictions of the
enhanced best val ue prequalification processfound previously
in Steps 9 through 14. This evaluation phase processis shown
in Figure 24.

15) Enabling Legidation In Place?

O If the necessary enabling legidation isnot in place, but the
SHA needs to develop a best value process that awards
the project on more than cost, enabling legislation must
be developed. Go to Step 16.

O If enabling legislation isin place to allow the SHA to
experiment with or use best value, go to Step 17. By
obtaining approval, this legislation would permit the
SHA to implement the best value method to its fullest
extent possible.

16) Draft Enabling Legislation

An agency could be authorized to use best value through
enabling legidation in two different forms.

0 A best value-friendly bill could be approved by the state
legislature.
* The FAR language found in Subpart 15.1 could be an
example for ageneral, permanent type of change.

O Anexemption to thelow bid laws could be authorization
by the state | egidlature that would allow the agency to use
best value on an experimental basis for a select number
of pilot projects.

* Anexampleof enabling legislation for an exemption to
the low bid procurement laws is demonstrated in Fig-
ures 25 and 26 from the state of Oregon.

* The exemption guidelines and exemption request
approval from the Oregon DOT is included in the
Oregon Best Vaue Case Study in Appendix D1 (Fig-
uresD1.6 and D1.7).

O After the program has been piloted and evaluated, it may
then be appropriate for the agency to recommend to the
legislature that the procurement laws be changed.

17) Obtain Approval to Use Enabling L egislation

The enabling legislation may require approval by a gov-
erning body in order for the agency to use the best value con-
tracting method. The approval could require that the agency
evaluate the contract method for the conditions of insubstan-
tial harm to competition, nonfavoritism, and substantial (or
neutral) cost savings. Only if the conditions of the approval
aremet will the agency be allowed to proceed with theimple-
mentation of best value contracting. The request for approval
should contain input from the contracting community and
other involved parties.

18) Establish Framework for Proposal Evaluation and Award

Evaluation criteria and the weighting of these criteria are
project-specific. The evaluation criteria are separated into
management, technical, and price categories. The determina
tion of the criteriain each category should be developed in
consultation with other participants, especially the AGC.

Management Criteria

0 The management criteria should focus on the objectives
setin Step 2:
* Increased innovation,
* Reduced change orders, and
» Compressed project schedule.

0 Common types of management-related evaluation criteria
areincluded in Table 15.

Technical Criteria

O Similarly, the technical requirements are also project-
specific. These requirements deal with unique technical
circumstances surrounding the project and unusual tech-
nical conditionsessential to be understood and addressed
in order to achieve project success.



0 These criteria should be chosen based on achieving the

Yes

Go Back to Step 9

8) Required to
Satisfy Low-Bid
System?

15) Enabling
Legislation
In-Place?

16) Draft Enabling Legislation

Yes
A 4

17) Obtain Approval to Use Enabling
Legislation

y

18) Establish Framework for
Proposal Evaluation and Award

y

19) Prepare and Distribute RFTP

y

20) Conduct Pre-proposal Conference

4

21) Collect Both Sealed Technical/
Management and Price Proposals

22) Evaluate Technical/Management
Proposals

y

23) Public Proposal Opening

24) Award Contract

y
Go To Step 25

Figure 24. Best value evaluation phase process model.

objectives set in Step 2:

Improved quality,
Increased innovation, and
Decreased LCCs.

personnel.

Technical/Management Evaluation Committee

0 Example potential criteriarelated to construction include

* Construction methods related to the project,
Construction materials related to the project,

Expertise when installing materials,
QA/QC approaches,
Past project examples, and
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* Ability of the contractor to obtain materia s/equipment/

0 TheTechnical/ Management Evaluation Committee eval-

uates the technical/management proposals.

O This committee should be composed of competent pro-
fessionals of strong moral and ethical character, with
no direct personal interest in the outcome of the pro-
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Oregon Revised Statutes 279 — Public Contracts and Purchasing
279.015 Competitive bidding; exceptions; exemptions.

(1) Subject to the policies and provisions of ORS 279.005 and 279.007, all public contracts shall
be based upon competitive bids or proposals except:

(c) A public contract exempt under subsection (2) of this section;

(2) Subject to subsection (6)(b) of this section, the Director of the Oregon Department of
Administrative Services or a local contract review board may exempt certain public contracts or
classes of public contracts from the competitive bidding requirements of subsection (1) of this
section upon approval of the following findings submitted by the public contracting agency
seeking the exemption:

(a) 1t is unlikely that such exemption will encourage favoritism in the awarding of public
contracts or substantially diminish competition for public contracts; and

(b) The awarding of public contracts pursuant to the exemption will result in substantial
cost savings to the public contracting agency. In making such finding, the director or
board may consider the type, cost, amount of the contract, number of persons available to
bid and such other factors as may be deemed appropriate.

(6) In granting exemptions pursuant to subsection (2)(a) and (b) of this section, the director or
board shall:

(b) Require and approve or disapprove written findings by the public contracting agency
that support the awarding of a particular public contract or a class of public contracts,
without the competitive requirements of subsection (1) of this section. The findings must
show that the exemption of a contract or class of contracts complies with the
requirements of subsection (2)(a) and (b) of this section.

Figure 25. Oregon Revised Satutes 279.015 Excerpt.

Oregon Administrative Regulations (OAR)
125-300-0050 Exemptions Requests
(1) An agency may request an order from the Department exempting a particular contract or
contracts from competitive bidding where such contract or contracts are not otherwise exempted
under these rules. The request shall contain the following:
(a) The nature of the project;
(b) Estimated cost of the project;
(c) A narrative description of the cost savings anticipated by the exemption from
competitive bidding and the reasons competitive bidding would be inappropriate;
(d) Proposed alternative contracting and purchasing practices to be employed; and
(e) The estimated date by which it would be necessary to let the contract.
(2) The Department may require any additional information deemed necessary to determine
whether a particular contract or contracts is (are) to be exempt from competitive bidding.
Statutes Implemented: ORS 279.015 & 279.019

Figure 26. Excerpt of Oregon Administration Regulations.

TABLE 15 Common management-related evaluation criteria

Criteria Contents

Organization/Management Plan How the proposer’s firm will organize the
project

Key Personnel Plan Resumes of the key personnel who will be
filling the various positions (to demonstrate
expertise)

Relevant Experience/Past Performance Examples of similar past projects that the
proposer has worked on

Proposed Schedule/Work Plan The proposer’s plan for completing the
project




posal evaluation process. Some suggested profession-

alswho may be appropriate for the evaluation committee

include

* A member from the project design team,

* A member from the contract administration department,

* A member from the project management department,
and

* A nonproposing construction contracting member of the
loca AGC.

O The committee should have access to technical advisors
as necessary, particularly if aportion or the entire project
falls outside the range of experience of the committee
members.

Price Criteria

0 Cost proposals should be evaluated separately from tech-
nical proposals.

0 The Technical / Management Eval uation Committee should
not have any access to the price proposals.

O Predetermine how to evaluate the price proposals.

* Rate price proposals in comparison with the average
price of all proposals received at the public proposal
opening.

* Rateprice proposalsin comparison with the engineering
estimate for the project.

* Rank order—Ilow to high; assign the highest number of
points to the low bid.

Weighting of Criteria

One method of ranking the criteriaisto make the price cri-
teriaequa to the nonpriced factors.

0 The nonpriced criteria are then separated into percent-
ages, according to the significance placed on the different
technical and management factors.

O The significance of each of these criteria may be deter-
mined by considering the objectives established in Step 2.

0 The technical criteriain most cases are more significant
and thus weighted more than the management factors.

0 Within the technical criteria grouping, specific project
characteristics determine the order of significance of the
subcriteria

0 Some criteriamay be evaluated on a pass/fail basis.

Contract Award Determination Process

The method of selecting the successful offeror must also
be determined. The contract award selection process should
include the following items:

0 Selection of Technical/Management Evaluation Com-
mittee members.
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0 Collection of sealed technical /management and price
proposals.

0 Screening of technical /management proposals.

» Determination of compliance with the RFTP require-
ments: all required forms and certificates must be
included.

0 Evaluation of the technical /management proposals (per-
formed by the Technical /Management Evaluation Com-
mittee).

* A predetermined schedule of values can be developed
to decrease the subjectivity of rating.

0 Determination of format and order of public proposal
opening.

* Announcement of technical scores,

* Announcement of price proposals,

* Scoring and announcement of price proposals, and

* Cadlculation and announcement of total score.

19) Prepareand Distribute RFTP

0 RFTP are generally advertised for in the sasme way as a
traditional project.

O The RFTP drafting process will require more intensive
efforts than atraditional methods and material s specifi-
cation project. Items to be included in the RFTP are
* Technical criteria,

* Management criteria,

* Welighting of criteria,

* Schedule of deductions for each criterion,

* Price proposal scoring process,

* Submission date(s) of proposals, and

* Composition of Technical/Management Evaluation
Committee.

0 The most important issue in the drafting of the RFTPis
to be as clear as possible when describing the project
requirements, evaluation criteria, and award decision.

O A final test of objectivity for this process would be for
the proposers to score their own technical/management
proposals for each of the criterion using the schedule
of deductions included in the RFTP. A proposer could
submit a proposal having a good idea of the technical/
management score.

20) Conduct Preproposal Conference

Figure 27 presents a checklist of topicsto be covered at the
preproposal conference for abest value project. This checklist
is not exhaustive, and other topics may need to be addressed
for each individual project.

21) Collect Both Sealed Technical/M anagement and
Price Proposals

Thereare at least two different approachesto collecting the
techni cal /management and price proposals. Two approaches
are summarized here,



72

Review site description or visit site
Review contract award process
Review submission dates

Explain evaluation criteria

Explain RFP requirements

Answer questions relating to the RFP
Answer other technical questions
Offer any necessary clarifications

AR VAN N N N NN

Figure27. Checklist of items for best value
preproposal conference.

Approach 1

0 Collect only the technical /management proposals on the
date specified in the RFTP.

O Screenthetechnical /management proposalsto ensurethat
they meet the RFTP requirements, if necessary.

O Forward thetechnical /management proposalsto thetech-
nical evaluation committee.

0 Collect sealed price proposals on the day of the public
proposal opening.

* This approach would ensure that the technical evalu-
ation committee has no means of knowing the price
proposal amounts.

* Thisapproach would requirethat the price proposalsbe
scored at the proposal opening and not by a separate
committee.

Approach 2

0 Collect both the sealed technical/management and price
proposals on the date specified in the RFTP.

0 Screen thetechnical/management proposalsto ensure that
they meet the RFTP requirements, if necessary.

0 Forward the technical/management proposalsto the tech-
nical evaluation committee.

0 Keep the price proposals sealed and secured by someone
other than the members of the technical evaluation com-
mittee until the public proposal opening.

22) Evaluate Technical/M anagement Proposals
Proposal Evaluation

0 Evauate each technical/management proposal according
to the predetermined weighting and schedule of deduc-
tions for each of the required criteria
* The Technical/Management Evaluation Committee
members must make certain that the identity of the pro-
poser does not in any way affect or bias the evaluation
of the proposals.

* Each committee member should document the reason(s)
for each evaluation score.

Calculate Overall Technical/Management
Proposal Score

0 Onceevery committee member has evaluated each of the
proposals, an overall technical and management score
should be calculated. Some possible ways of calculating
this score include
* Average the scores given to the proposal by each com-

mittee member.

* Discard the single highest and lowest scores for each
proposal and average the remaining scores. This ap-
proach would require a minimum of five committee
members.

O Theoverall technical and management scores should be
kept confidential until announced at the public proposal
opening.

23) Public Proposal Opening
Proposal Opening Elements

O The public proposal opening is similar in most ways to
any traditional bid opening. The main differences are
the announcement of technical scores, calculation of
price scores, and calculation of the final total scores.
The elements to be included in the proposal opening
step include
* Announce technical scores,

* Publicly open sealed price proposals,

* Calculate and announce price scores,

* Calculate and announce total scores, and
* Announce the successful proposer.

Tips

0 Theannouncement of technical scorescan be madebefore
or after the announcement of prices and calculation of
price scores.

O All calculations should be checked and cross-checked for
accuracy.

0 Provide constructive feedback: An explanation of the
technical score can be given to the technical and man-
agement proposal at the request of aproposer. The feed-
back shows the contractor what areas of the proposal
need improvement for reference in future best value
solicitations.

24) Award Contract

The contract would be awarded to the proposer with the
highest combined score of technical/management and price
factors.



Construction and Evaluation 26)
of Pilot Project and Program
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Perform Construction

. _ Construction is performed in the same manner as with a
Figure 28 presentsthe Construction phase of thebest value traditional fixed-unit-price competitive bid contract.

program, aswell asthe two evaluation phases: Evaluation of
Pilot Project and Evaluation of the Program. 0

25) Conduct Preconstruction Conference

O A plan must be formulated and discussed to monitor the
contractor’s QC program during construction.

0 The contractor should also be encouraged to disseminate
the information regarding the objectives of the best value
method to management and other project personnel.

From Step 14

If the QC plan was a part of the technical proposal, then

the SHA must monitor the construction processto ensure

that the contractor adheres to the QC plan.

Although the SHA still needs to monitor the contractor’s

QC procedures, there may actually be a decrease in the

efforts expended by the SHA during the construction

phase for any of the following reasons:

* The best value method allows the SHA to select con-
tractors who have outstanding experience and may

From Step 24

25) Conduct Pre-

Construction Conference

A

26) Perform Construction

4

of Method

27) Evaluate Effectiveness

28) Policy Decision:
Will the Agency
Continue Further

Application of Bes

Value?

Yes

4

No 29) Return to Traditional
Contract Method

30) Recommend Changes
to the Best Value Program

y

31) Refine Best Value
Program Using
Recommended Changes

\ 4

32) Continue
Implementation
of Best Value

Figure 28. Process model for construction, evaluation of pilot project, and evaluation

of program phases.
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not require close supervision by SHA contract admin-
istrators.

* The SHA’s main effort is to respond to RFIs from the
contractor and to providetimely feedback on submittals
required of the contractor.

* Althoughthe agency still performs QA testing, rework
may be minimized on best value projects because of
the added emphasis on planning and instituting project
quality.

27) Evaluate Effectiveness of M ethod

To determine the future course of the best value program
within an agency, the effectiveness of the pilot project must
be evaluated against the standards selected in Step 7.

O Someimportant factorsin this evaluation include
* Quality of thefinal constructed project,
* Impact on SHA personnel resource requirements to
administer the project,
* Risk distribution, and
* Project cost.

— The final goal should be to evaluate the LCC of
the best value project to make an accurate compar-
ison with traditionally bid and constructed project
LCCs.

O The project selection criteriaidentified in Step 7 should
be evaluated and modified as appropriate.

0 Feedback should be solicited from contractors, sureties,
and other interested parties, aswell asfrominvolved state
and FHWA personnel.

28) Policy Decision: Will the Agency Continue Further
Application of Best Value?

O Theresults of the pilot project must be evaluated against
the program objectives determined in Step 2.

O Usingtheinformation gathered in Step 26, the agency must
determinewhether the best val ue project was cost-effective
and whether it met agency objectives when it decided to
implement the best value method.

Asthispolicy decisionismade, it must be kept in mind that
best value contracts are not appropriate for every SHA proj-
ect. The best value contracting method is not being proposed
as areplacement for the low bid system, but as an additional
option for SHA’s contract administration.

O If the SHA does not wish to continue implementation of
the best value method, proceed to Step 29.

O If the SHA wishesto continueimplementation of the best
value method, go to Step 30.

29) Return to Traditional Contract Method

If the policy decision ismade not to continue further imple-
mentation of best value, the SHA should discontinue the use
of best value as a contracting method option.

30) Recommend Changesto the Best Value Program

If the agency makes the decision to continue implementa
tion of the best value program, it must be evaluated for possi-
ble improvements. Feedback is essential in order to improve
on any shortcomings identified in the pilot project.

O Identify and understand the nature of any problems en-
countered during the pilot project.

O Specify potential solutions to these problems.

0 Recommend changes to the RFQ/RFP documents.

This step assumes that multiple future pilot projects will be
procured using the best value method once the initial pilot
project is compl eted.

31) RefineBest Value Program Using Recommended Changes

A feedback loop must be established to improve the effi-
ciency and effectiveness of the best value method.

O Incorporate the changesrecommended in Step 30 into the
best value program through revision of the RFQ/RFP
documents prepared in either Step 10 or 18.

O This iterative process of improvement must continue
throughout the life of the best value program, but is
especially important during the pilot phase.

32) Continue Ilmplementation of Best Value

Once the program has been refined and the RFP has been
revised, the SHA may consider the use of best value contract-
ing for other projects.

O Additional best value pilot projects should be conducted
using the revised draft of the RFQ/RFP. As the SHA
becomes more comfortable with the practice of best value
contracting, it can be applied to additional projects when
appropriate.

0 The process may be expanded to include both design-
build and construction-only types of projects.

O If theSHA hasdecided that best valueisauseful option for
its contracting process, it may consider returning to Step 15
(Enabling Legidation In Place?) at this point in the devel-
opment process, to establish best value as a permitted con-
tracting practice within the state.

0 To makethe best value method acceptable, the SHA must
continue to work with local contractors and other industry
participants.



0 The SHA must continue to develop and refine project
selection criteriafor best value projects.

O Finaly, the SHA must continue to gather and monitor
information onitsbest value projectsand LCCstoimprove
the effectiveness of the best value program.

CRITICAL SUCCESS FACTORS

All stepslisted and described above are considered important
for implementation of the best val ue program. However, thefol-
lowing factorsare someof themost critical affecting the degree
of success achieved through the implementation of best value.

Training

O All parties must be made aware of and understand their
roles and responsibilities under the best value system.

* The contractor must understand the submittal require-
ments, which are more extensive than for atraditional
project.

* The SHA must realize that the RFQ/RFP writing and
evaluation process will require more intensive efforts
than required on atraditional project.

O The SHA must employ personnel with the appropriate
expertise to implement the best value process.

Appropriateness of Method for Projects

0 Both the SHA and the contractor must possess sufficient
levels of resourcesto execute the roles defined in thetrain-
ing process.

O Criteriamust be defined to make clear what projectsare
candidates for a best value contract.

O Projects chosen for abest value contract must be compati-
ble with the objectives of the SHA for implementing best
value contracting.

Communication

0 Communication among major partiesis crucia through-
out the duration of the project.
* SHA personnel, contractors, legal advisors, and other
parties must clearly share their concerns in order to
improve the best value process.
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O Attention must be givento ameansfor resolving conflicts
quickly during the project.

Initial Agreement

O All parties must bring their expectationsinto agreement
early in the process.

Post-Award Agreement

O A working relationship among all involved parties must
evolve and continue throughout the duration of the project.

Integration of Design, Construction Methods
and Techniques, and Sequences of Work

0 The best value process must be identified as the chosen
contract method early in the life of the project.

* Thedesign, scope of work, and preparation of the con-
tract documents are examples of the elements of the
project that may be affected by the choice of best value
as the contracting method.

0 Design should drive construction methods and techniques
and sequences of work.

0 Design considerations, selection of construction methods
and techniques, and sequences of work areall interrelated
and will be impacted by the best value process.

More Up-Front Investment by SHA

O Initialy, the SHA must bewilling to invest more resources
in both the process and an individual project. As the best
value process matures, these costswill be recouped asLCCs
of individual projects are reduced. Although an increased
amount of resources will be required early in each individ-
ual project’'s RFQ/RFP writing phase, the projects are
anticipated to perform more economically in the long run.

Support of SHA Upper Management
and Industry Buy-In

0 Without the support and approval of senior level manage-
ment within the SHA, the best value program cannot be
successfully implemented.

0 Without buy-in of local industry personnel, the best value
program will fail.
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APPENDIX A

A-1

CASE STUDY FOR WARRANTED ASPHALT PAVEMENT

Thefollowing case study of the Wisconsin DOT warranted
asphaltic pavement program is presented to illustrate the
process model for warranty contracting included in the body
of these guidelines. The process model from the warranty
guidelinesis presented again before the case study for ease of
reference (Figure A1), and the applicable steps of the flow-
chart arethen described in the context of theWisconsn DOT's
experience with warranty contracting.

HIGHWAY WARRANTY CASE
STUDY FOR WISCONSIN DOT

Step 1. What IsSHA’s Current Level of Experience
with Warranty Contracting?

The Wisconsin Department of Transportation (WisDOT)
hastraditionally been involved in highway construction from
conceptual design through operation and maintenance. The
WisDOT asphaltic concrete (AC) pavement specifications
moved from atraditional method and materials specification
to quality control/quality assurance (QC/QA) specifications
in the late 1980s. This program became very comprehensive
by the mid-1990s, and WisDOT felt that the next logical step
in specification evolution was a move to warranty specifica
tions. The warranty specification devel opment process began
in 1994 and hasincluded nine asphalt paving projectsand also
expanded into portland cement concrete (PCC) projects. The
development of WisDOT’s specification methods for AC
pavementsisillustrated in Figure A2.

Step 2. Determine Motivation for Implementing Warranties

WisDOT identified the following four main reasons for
implementing a warranty program in their Asphaltic Pave-
ment Warranties: Wisconsin Department of Transportation
Three-Year Progress Report.

» Thewarranty processallowsWisDOT to definethefinal
product in terms of condition and performance.

« Warranties offer the potential for improving quality and
reducing state project delivery costs.

¢ Thereare shared risks: WisDOT hastherisk of less-than-
desired pavement performance and the contractor hasthe
risk involved in remedial/corrective work.

e The contractor should decide how to construct the
pavement.

WisDOT also felt that the warranty specifications allowed
contractors to use more cost-effective and innovative con-

struction methods for projects, and made them a“full partner
in the road building process.”

WisDOT also cited 10 additional purposes for implemen-
tation of warranty specification:

* Toadlow WisDOT to evaluate project performance based
on “the final product, not on ingredients, the process, or
on surrogate tests for performance’;

* To enable WisDOT to use the pavement management
system (PMS) to define the acceptable performance of
the warranty specification;

« To evaluate the impact of pavement performance on
road users,

e To build quality highways on time and at areasonable
Ccost;

« Toalow freedom for contractor innovation and creativ-
ity, while maintaining quality standards;

* Toreduce WisDOT personnel requirementsin testing,
supervision, and involvement with the construction
process,

» Toshift risk from WisDOT to the contractor by allow-
ing the contractor to decide how best to accomplish the
desired performance;

» To gain experience with warranty specifications,

» To advance the national effort to explore innovative
contracting methods; and

« To improve pavement performance.

Step 3. Review and Under stand Best Practices
for Warranty Contracting

WisDOT' sfirst threewarranty projectsin 1995 wereamong
thefirst applications of the warranty concept to highway con-
struction projects. Thus, WisDOT did not have the opportunity
to review many existing best practices when implementing
their warranty program. WisDOT’ s AC pavement warranty
specification development was the result of a partnership
between WisDOT and the state paving industry.

Minor modifications have been made since the inception
of the WisDOT warranty specification program in 1995, and
other SHA s have used existing specifications, including the
WisDOT example, asthe basisfor theimplementation of their
programs.

Step 6. Select Candidate End Product

WisDOT made a conscious decision to select AC pave-
ments as the first product to pilot the warranty process. This
decision was made by the Administrator for the Division of
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Transportation Infrastructure Devel opment (see organization
chart, Figure A3). AC pavement over granular (milled) base,
PCC pavement, or AC road-mix pavement (cold-mixed
asphalt) were considered for the application of warranties.
However, WisDOT decided that road-mix projects were not
numerous enough in Wisconsin and the performance of AC
pavement over PCC pavement could vary substantially.
Therefore, AC over a granular base was chosen; its perfor-
mance is affected by the least number of variables external
to the pavement itself.

Step 7. Establish Cooperation and Communication Between
SHA, Contractors, Sureties, Material Suppliers,
and Other Relevant Parties

In 1994, when thewarranty program wasinitiated, WisDOT
formed ateam with the Wisconsin Asphalt Pavement Associ-
ation (WAPA) and the Wisconsin Division Office of the
FHWA to draft an AC pavement warranty specification. All
three parties agreed from the outset to pursue a nonrestrictive
approach to the warranty specification.
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Involving the WAPA and FHWA early in the development
process allowed WisDOT to improve the process based on
their input, obtain buy-in to the form and substance of the
specification, and minimize the possibilities of adversarial
relationships later in the process.

Step 8. Prepare Warranty Specifications

The WisDOT warranty specification is included in a
special provision to the WisDOT standard specifications.
WisDOT essentially views the warranty specification as a
means of paying the contractor to take a specified, reason-
ablerisk.

The warranty specification was designed to allow con-
tractors to select materials, mix designs, construction tech-
niques, and a QC program, while holding them responsible
for pavement performancefor 5 years. WisDOT’ s objective
was to reduce its inspection and QA personnel demands.
This decrease was understood to be coupled with an increase
in personnel requirements for pavement evaluations. To bid
warranty projects on an equal basiswithin the low bid envi-
ronment, the pavement thickness and base type are specified
for all warranty projects.

Length of Warranty

Oncethe end product that would be warranted was chosen,
the next important issue to be addressed was that of the
length of thewarranty. The options considered by the WisDOT
team ranged from 3 to 5 yearsin length. It was decided that
3 yearswastoo short atime to determine the long-term qual -
ity of the project. The team decided that 5 years was an ade-
guate amount of timeto determinelong-term quality, but was
not so long as to be unreasonable from the contractors’ per-
spective. It was apparent, based on the WisDOT' s PM S, that
long-term quality deficiencies tended to show up within the
first 5 years of a pavement’slife.

Performance Indicators

After deciding thelength of thewarranty to be 5 years, the
warranty development team had to determine what perfor-
mance indicatorswould be used to eval uate the performance
of the warranted pavement. Eight performance factors were
identified for consideration:

* Roughness,

* Appearance,

* Noisg,

« Maintenance requirements,
* Rutting,

* Friction,

 Delineation, and
» Longevity (servicelife).

Thesefactorswere chosen becausethey affect theroad user.
WisDOT wanted to establish performance indicators that
directly affected the road user and et the contractorsdetermine
how best to technically produce the desired results.

Each of these eight factorswas analyzed asto its usefulness
inthewarranty specification. Roughnesswasfelt to be affected
by too many factors beyond the contractor’s control, as the
pavement ages, to be included in the warranty specification.
Available historical datawere insufficient to establish reason-
able thresholds or measurement standards for the appear-
ance, noise, mai ntenance requirement, and delineation factors.
Therefore, the three factors used in the specification were rut-
ting, friction, and longevity (service life). Longevity and rut-
ting are assessed using pavement distress indicators from the
WisDOT PMS.

Threshold Levels

It was difficult to determine the appropriate threshold
levels for the fifth year of the warranty, i.e., the values for
each performance indicator at which remedial actions are
required of the contractor. The warranty specification uses
12 pavement distress indicators to measure longevity and
rutting. Friction is measured when there is an indication of
apotential friction problem. WisDOT analyzed the historic
datainits PMSto establish the threshold levelsfor the fifth
year of the warranty. WisDOT generally found a clear dis-
tinction between pavements that were acceptable and those
that were not acceptable after 5 years of service life. The
threshold levels for the pavement distress indicators were
set such that 90 percent of the analyzed pavements had sat-
isfied the threshold values. Use of the PMS historic data
allowed WisDOT to establish threshold levels that are rea-
sonable, assured WisDOT that a pavement that meets the
threshold levels will be a quality pavement, and assured
contractors and sureties that the threshold levels are actu-
aly attainable.

When the PM S data were analyzed, the following 12 dis-
tress indicators were found to define performance history:

« Alligator cracking,

« Block cracking,

e Edgeraveling,

¢ Flushing,

» Longitudinal cracking,
¢ Longitudinal distortion,
¢ Ruitting,
 Surfaceraveling,

e Transverse cracking,

e Transverse distortion,



* Patching, and
 Disintegrated areas.

The threshold values stipulated by WisDOT for each distress
indicator are listed in column 2 of Table Al.

Determination of Remedial Actions

A team of WisDOT, FHWA, and contractor personnel
established the appropriate remedial actions for each type of
distress. These remedial actions are required of the contrac-
tor if any of the warranted pavement reaches or exceeds the
threshold values for any of the pavement distress indicators.
The remedial actions required by WisDOT for each distress
indicator that exceeds the listed threshold value are listed in
column 3 of Table AL

Bonding

The warranty bond for a warranty project must be in
effect for the entire 5-year period of the warranty. This
may consist of a single bond or of a 1-year bond and two
2-year renewable, noncumulative bonds for successive
terms. The bond(s) is required to “insure the proper and
prompt completion of required warranty work following
the completion of the pavement.” This bond(s) coversonly
thewarranted AC pavement. Although it is possiblethat the
entire pavement could fail within 5 years, the most likely
remedial action to be required was deemed to be a thin
overlay. The warranty bond requirement for the specifica-
tion was based on the estimated cost of thisremedial action
in order to keep the bond’ s penal value reasonabl e, thereby
enabling the contractors to obtain the bonds from their
sureties.

Surety companies were informed that the performance
indicator threshold levelswere based on WisDOT’ shistoric
PMS data. These historical data provided evidence that con-
tractors could meet the performance criteriaand have, infact,
met them.

If the contractor failsto renew thewarranty bond, apayment
equal to 20 percent of the pena value of the bond will be made
to WisDOT and the contractor will be considered in default.
Additionaly, the bonding company used by the contractor
must havean A.M. Best rating of A- or better for thewarranty
period and must provide proof of the 5-year bond commitment
to begin the contract.

Conflict Resolution Team

A conflict resolution team (CRT) was formed for each
warranty project. The CRT consisted of two WisDOT rep-
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resentatives, two contractor representatives, and one mutu-
ally agreed upon representative from athird party. The cost
of thisthird party representativeis shared equally by WisDOT
and the contractor. The CRT hasthe authority to make afinal
decision on matters of conflict between WisDOT and the
contractor. If the conflict resolution process does not result
in a satisfactory solution, WisDOT’s normal claims process
isfollowed.

Pavement Performance Surveys

The WisDOT warranty specification lays out the method
for conducting surveys of the pavement performance. The
project is divided into 1-mile nominal-length sections, as
shown in Figure A4. Two 0.1-mile-long segments within
each section will be evaluated each year. The segment 0.3 to
0.4 mile from the start of each section will be evaluated, as
well as one other segment in each section chosen at random.
If areas outside the two surveyed segments are suspected of
meeting or exceeding athreshold level, WisDOT may survey
any and all of the 0.1-mile segments to determine the extent
of the distress. Remedial actions dictated by the WisDOT
specifications arelisted in Table AL

WisDOT' s personnel will conduct these eval uations annu-
ally, between April 15 and May 15, basing the distress mea-
surements on WisDOT’ s Pavement Distress Manual. Notifi-
cation of any disputes with the findings of WisDOT distress
evaluation must be provided to WisDOT by June 15, 30 days
after the final day of the distress evaluation period.

Execution of Remedial Actions

Once an annual evaluation is completed, areport is made
to the contractor. If the contractor disagrees with the results
of the performance surveys, and notifiesWisDOT of thisdis-
agreement by June 15, the CRT will make arecommendation
to resolve the dispute within 30 days. If any of the threshold
levels are met or exceeded and the contractor does not dis-
pute the findings, the contractor must perform the remedial
actions contained in the specifications on any and all seg-
ments that meet or exceed a threshold level.

Remedial actions must be made within 1 year of the sur-
vey in which the threshold level was found to have been
met or exceeded. These actions are generally applied to the
entire segment(s) in which the threshold level is met or ex-
ceeded. If 30 percent or more of the project segments re-
quireor havereceived remedial action at any point during the
warranty period, the entire project will receive a remedia
action agreed upon by WisDOT and the contractor. The con-
tractor is aso responsible for repairing any pavement mark-
ings, adjacent lane(s), or shoulders disturbed by corrective
actions.
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TABLE A1 WisDOT distressindicatorsfor AC pavements

Distress Indicator

Threshold Value

Remedial Action

Alligator Cracking® 10% of area in a 0.1 mile segment Remove and replace distressed layers, the area to be equal to
150% of the distressed area to a depth not to exceed the
warranted pavement.

Block Cracking 10% of area in a 0.1 mile segment Remove and replace distressed layers, the area to be equal to

110% of the distressed area to a depth not to exceed the
warranted pavement.

Potholes, Slippage
Areas, and Other
Disintegrated Areas

Existence

Remove and replace the distressed area(s), the area to be
equal to 150% of the distressed area to a depth not to exceed
the warranted pavement.

Edge Raveling 10% of the 0.1-mile segment length Remove and replace distressed layers, the area to be equal to
110% of the distressed area.
Flushing 20% of the 0.1-mile segment length Remove and replace distressed surface mixture full depth.

Longitudinal Cracking

--1000 linear feet for cracks that average
0.5 in. or less in width

--Rout and seal all cracks with rubber crack-filling material
or agreed upon equal.

-OR-

--25 cracks per segment with 25% of the
linear feet of cracking having band
cracking or dislodgment

--Remove and replace distressed layer(s) to a depth not to
exceed the warranted pavement.

Longitudinal Distortion

1% of the 0.1-mile segment length

Remove and replace the distressed layer(s), the area to be
equal to 110% of the distressed surface to a depth not to
exceed the warranted pavement.

Patching 150 linear feet of patching per segment [Remove and replace the surface layer or place a 1.25-in.
(excluding longitudinal cracking overlay.
remedial action)
Rutting” --0.25 in. deep --Remove ruts by milling surface with fine-tooth mill,
overlaying, or microsurfacing.
--0.5 in. deep --Remove and replace surface layer.

Surface Raveling

A rating of "none" must be maintained.
For segregation this means less than 3
segregated areas per segment that are 30
ft* or more in size.

Apply a chip seal coat or a partial depth repair.

Transverse Cracking

--25 cracks per segment that average
greater than 0.5 in. in width

--Rout and seal all cracks with rubber crack-filling material
or agreed upon equal.

_OR-

--25 cracks per segment with 25% of the
linear feet of cracking having band
cracking or dislodgment

--Remove and replace distressed layer(s) to a depth not to
exceed the warranted pavement.

Transverse Distortion

1% of the 0.1-mile segment length

Remove and replace distressed layer(s), the area to be 110%
of the distressed area to a depth not to exceed the warranted
pavement.

®The contractor will be relieved of responsibility for remedial action for alligator cracking if the pavement in the area in question
is of proper thickness (not thinner than 0.5 in. from plan thickness) and the asphalt cement is of acceptable penetration (average
recovered penetration of the surface course is above 30) and at least one of the following is true: the base is at least 2.0 in.
thinner than plan thickness, the subgrade density is less than 90 percent of the optimum, or the actual accumulated equivalent
single-axis loadings (ESALs) are 50 percent above the projected fifth-year accumulated ESALs.

"The rutting threshold level is waived when the accumulated ESALs are 50 percent above the projected fifth-year accumulated
ESALs. The contractor will only be responsible for mixture and placement problems.
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Figure A4. Pavement evaluation segment diagram.

“Contractors will not be held responsible for distresses
caused by factors beyond their control.” Two specific ap-
plications of this policy are alligator cracking and rutting.
If the pavement is the correct thickness, the asphalt pene-
tration meets WisDOT standards, and the subgrade is defi-
cient or the accumulated equivalent single-axle loadings
are at least 50 percent higher than projected, the contractor
may berelieved of responsibility for alligator cracking and
rutting.

Method of Measurement

As on atraditional project, the contractor is paid for AC
pavement by the megagram (ton) of mixture. Thisincludes:

¢ Furnishing of materias,

¢ Preparation of materials,

e Hauling of materials,

* Mixing of materials,

» Placement of materials,

e Compaction of materials,

¢ Obtaining of warranty bonds,

 Performance of warranty work,

 Design of the job mix formula,

» Development of QC plan,

e Testing,

» Record keeping,

e Sampling,

* Traffic control, and

« All labor, equipment, and incidental s necessary to com-
plete the work.

No morethan 105 percent of the plan quantity will be paid for,
unless a change in field conditions has occurred requiring a
change order to beissued.

Step 10. SHA Selects Pilot Project

The WisDOT, WAPA, and FHWA team selected three
projects from the scheduled 1995 AC pavement projects on
which to pilot the warranty specifications. The specification
development team felt that it wasimportant to involve severa
contractors and different WisDOT districts in the warranty
program from the beginning. This approach led to the decision
that the first three pilot warranty projects would be selected
from three different geographical locations within the state.
The team also selected projects with consistent subgrade or
basic layers, where the levels of distress were relatively uni-
form over the full length of the project, thus reducing project
complexity and eliminating many other variables that might
impact performance. WisDOT described the three warranted
projects as rural, two-lane roadways on a well-established
base, asphaltic concrete over a reprocessed asphaltic base
(milled and re-laid old asphaltic concrete), and the traffic vol-
umes require mix designed for medium traffic. Table A2 lists
the specific attributes of the three projects.

Bid Analysis (Steps 12-15)

Five of thefirst ninewarranty projectswere awarded on the
basis of single bids; however, thisis not an unusual situation.
Single bids are becoming common on asphalt paving projects.
WisDOT estimates the average number of bidders on asphalt
paving projects to be two for each project.

The nine warranty projects constructed from 1995 to
1997 ranged in size from 12,000 to 75,000 tons, and in
value from $0.5 million to $2.5 million. The awards ranged
from 5 percent bel ow the engineering estimate to 18 percent
above. In Wisconsin, six of the eight WisDOT districts
have been involved, and five different prime contractors
have built warranty projects. See Table A3 for alisting of
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TABLE A2 Attributesfor WisDOT 1995 war ranty pavements

Traffic Proiected Pavement Structure
Wis- Projected Cu mjula five AC AC Repro- | Existing | Existing
DOT County Contractor ADT AJDT % of 20-Year Length | Thickness | Quantity | cessed Base Subbase
District (1994) Trucks (km) {mm) Mg AC (mm) (mm)
(2014) ESALs
(tons) (mm)
1 Rock Rock Road
Construction,
Inc. 4,650 5,525 9.1 1,810,400 7.2 125 2,500 125 250 225
Janesville,
Wis.
6 Eau Mathy
Claire Construction,
Inc. 2,450 3,300 9.3 657,000 6.1 75 12,650 150 Varies —
Onalaska,
Wis.
7 Langlade | Northeast
asphalb Ine. | 3500 | 5000 | 105 | 1114000 | 1321 125 45600 | 150 | Varies -
ppleton,
Wis.
Notes: ADT = average daily traffic; ESAL = equivalent single-axis load; Mg = megagrams.
TABLE A3 Attributes of WisDOT warranty projects
Year Name of Location Penal Warranted Unit Bid Cost of Total Bid | Project | Cost per
Constructed Project (County) Value of | Asphalt Concrete Price Warranted | Amount | Length Mile
Warranty (tons) ($/ton) Asphalt® ($) (miles) | ($/mile)
Bond ($) $)
1995 STH 85 Eau Claire 300,000 11,742 28.35 332,886 497,551 4.05 122,852
1995 USH 45 Langlade 300,000 41,360 21.58 892,549 1,276,366 8.12 157,188
1995 STH 11 Rock 200,000 22,700 24.40 553,880 1,168,636 4.87 239,966
1996 STH 70 Oneida 250,000 32,450 21.72 704,814 1,359,904 7.98 170,414
1996 STH 35 Pepin 300,000 29,450 28.37 835,497 1,196,768 6.7 178,622
1996 STH 23 Fond du Lac 340,000 34,580 23.77 821,967 1,497,836 7.97 187,934
1997 STH 21 Monroe 300,000 48,606 25.99 1,263,270 | 2,080,914 | 14.63 | 142,236
1997 USH 63/STH 29 Pierce 400,000 34,456 20.08 691,876 1,284,370 10.2 125,919
1997 STH 54 Kewaunee/Brown | 110,000 12,461° 28.50 355,139 1,435,698 4.38 356,196
6,800° 18.30 124,440

Notes: STH = state highway; USH = U.S. highway.
*Column 5 times column 6.

“Warranted.

“Nonwarranted.

the attributes of all nine AC pavement projects undertaken
from 1995 to 1997. Figure A5 shows the average cost per
mile of the warranted projects completed in Wisconsin for
the same period.

Step 16. Contractor Performs Construction

Under thetraditional system of specifications, the DOT pre-
scribes the mix design, construction methods and techniques,
and the incentives/disincentives to be used on a project. The
QC tests to be performed are also specified (often including
asphalt cement content, air voids, and density).

Under the WisDOT warranty specification, the contrac-
tor chooses the mix design, construction methods and tech-
niques, and the QC plan. WisDOT does, however, specify
the pavement thickness. WisDOT does not perform any QA
testing on warranty projects, nor does it have any paving
inspectors at the hot-mix asphalt plant or on site. Somelim-
ited tests on the materials and pavements were conducted

onthethree pilot projects. Thesedatawill be used for research
and documentation.

Sate Highway (STH) 11

WisDOT found that the contractor’ s frequency of QC tests
was approximately 30 percent less than what WisDOT would
have required, illustrating one of the potential benefits of war-
ranties. Not only is the state’s duplicative testing eliminated,
but thetotal amount of testing may also be decreased. The con-
tractor was confident that the quality was consistent and that
more testing was unnecessary. As stated by WisDOT, “Thisis
precisely the contractor option and risk that is envisioned in a
warranty.”

The contractor performed QC tests for aggregate gradation
and air voids, aswell asamodified Ricetest. A comparison of
contractor QC test resultswith state-specified requirementsfor
nonwarranty projectsisgivenin Table A4.

The air void target specified by the contractor was close to
what would have been specified by the state. The minimum
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Figure A5. Average cost per mile of warranted asphalt pavement projects.

density achieved by the contractor was acceptableto WisDOT,
and the California Profilograph test resultswere better than the
average results for pavementsin the project area.

Sate Highway 85

The QC tests conducted on the STH 85 project were the
same as would normally be required by WisDOT. Density
testing frequency was reduced once tests indicated that
proper compaction was being attained. The average Califor-
nia Profilograph reading after construction was 0.006 m/km
(0.40 in./mi), indicating a very smooth roadway.

U.S Highway 45

The QC tests conducted on the USH 45 project were the
same as would normally be required by WisDOT. A satisfac-
tory density was reached on USH 45, and the average Cali-
forniaProfilograph reading after construction was 0.003 m/km
(0.20 in./mi). This may be compared with a normally con-

TABLE A4 STH11 quality control tests

structed “control” project studied by WisDOT, which had an
average reading of 0.004 m/km (0.25 in./mi).

Step 17. Initiation of Warranty Period

TheWisDOT warranty specification statesthat the warranty
bond will bein effect for 5yearsfrom thedate on which all the
warranted AC pavement has been placed and opened to traf-
fic. For example, if a project was 10 miles of paving, the war-
ranty would not bein effect until all 10 miles of the pavement
was completed and opened to traffic.

Step 18. HA Collects Performance
Data of Constructed Product

WisDOT collects performance data on the warranty proj-
ects once each year as described in the sections on Pavement
Performance Surveys. The distress indicators measured are
thoselisted in Table A1

Property Contractor State Average Specified
Testing Requirement
Results
—

Air void (%) 35 40

Density (based on maximum 912

theoretical density) (%) 92 minimum 99P

California Profilograph (m/km) 0.020 0.036 (local average)

*Percent for medium and low volume (MV and LV) mixes.
®Percent for high volume (HV) mixes.
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Step 19. SHA Analyzes Performance Data to Determine
Remedial Action, if Necessary

WisDOT comparesthe data collected with thethreshold val-
ues for each distress indicator listed in column 1 of Table Al.
If any of the threshold values are met or exceeded, remedial
actionswill be necessary. Theremedial actions specified by
WisDOT for each pavement distress type are listed in col-
umn 3. Figure A6 illustrates the timeline for performing
pavement distress survey and remedial action on atypical
warranty project.

Step 21. Notify Contractor of Required Remedial Action

The contractor will be notified of the pavement performance
survey results within 14 days after completion of the survey,

i.e., no later than May 29. Once notified of the required reme-
dial work, the contractor has until June 15 to notify WisDOT
of any disputes. If the contractor does not dispute the pavement
performance survey results, it must remedy any distresses that
meet or exceed the threshold levels by the end of the current
calendar year.

Step 27. Identification of Maintenance Needs

Besides required remedial actions, maintenance may take
two forms under the WisDOT warranty specification. Both
el ective/preventive action and routine preventive maintenance
are discussed in the WisDOT warranty specification.

WisDOT authorizes the contractor to perform elective/
preventive maintenance, but does not require it: “ Elective/

April
15

Pavement distress survey
completed between April 15 |———>
and May 15.
WisDOT must notify Nllzy -1
contractor of distress survey
results within 14 days of
completion of the survey; > May _|
ie., May 29. 29

June —T—
Contractor must notify 15
WisDOT of any disputes with
pavement distress survey
findings by June 15.

July |
Any conflicts must be 15
resolved by CRT by July 15
(30 days after WisDOT is
notified of disputes).
All required remedial actions
identified from the pavement
distress survey must be
completed within the same
calendar year.

December
31 T

Figure A6. Timeline for completion of pavement distress

survey and remedial actions.



Preventive action will be acontractor option with the approval
of the [WisDOT] engineer.”

Required preventive maintenance is the other form of
maintenance covered in the WisDOT warranty specifica-
tion. In addition to any remedial actions required by the
warranty contract, the contractor is responsible for routing
and sealing cracks that extend through the full depth of the
surface course within the first 4 years of the warranted
pavement life. This action is considered to be included in
the bid price and is not paid for separately.

Step 30. Final Inspection/Warranty Termination

Because none of the WisDOT warranty projects have so far
reached the end of the warranty period, the warranty expira-
tion process has not yet been used. If the contractor has not
completed any required remedia actions by the expiration of
the warranty period, the contractor must extend the warranty
bond. If theremedia actionsare not completed or the warranty
bond extended, the contractor will be held in default.

Step 31. Evaluate Warranty Effectiveness

Although none of its pilot warranty projects have yet
reached the end of thewarranty period, WisDOT hasissued a
3-year progressreport on asphaltic pavement warranties. This
document contains the types of data that will need to be col-
lected to evaluate the performance of warranty projectsand to
compare them with traditional projects. Both cost and perfor-
mance data were collected and were combined to determine
the cost-effectiveness of the warranty program. The progress
report cautioned that individual projects differ greatly and
that comparison is difficult with such a small humber of
observations. Therefore, the findings are not conclusive. The
comparison of costs and quality was used to indicate where
further analysis could be beneficial.

Cost Comparison

Three major areas of cost were documented and com-
pared in the WisDOT progress report. The cost analysis
focused on a comparison of (1) bid prices to engineering
estimates, (2) unit pricesfor warranty and nonwarranty proj-
ects, and (3) project engineering costs for warranty and
nonwarranty projects. The comparison of warranted to non-
warranted projects showed that the total construction price
for five single-bid warranty projectsfrom 1995 to 1997 was
1.4 percent over estimate, 2.5 percent below estimate for
single-bid nonwarranty projects from 1990 to 1996, and
7 percent below estimate for all project contracts awarded.

Comparison of Bid Pricesto Engineering Estimate

The primary difference between bid prices and engineering
estimates on warranty projects concerned the asphaltic pave-

A-13

ment warranted item. Thisvalue varied widely, with bid prices
ranging from $10.60 per ton below estimateto $10.80 per ton
above. On projectsthat had multiple bids, all bidswere either
below or above the estimated cost. Thus, the variation was
mostly among projects, and not among bidson asingle project.
Themobilization and crushed aggregate base courseitemsal so
contributed to differences between the bid prices and the engi-
neering estimate. Mobilization, in particular, was thought to
have been used asahedgefor theadditional, unknown risksthat
the contractorsfelt they were assuming on awarranty project.

Comparison of Unit Costs for Warranty
Versus Nonwarranty Projects

WisDOT used two similar projects built on adjacent sec-
tions of a roadway to compare unit costs between warranty
and nonwarranty projects. Onewas atraditional project used
as acontrol, the other was awarranty project. The compari-
son between thesetwo projects shown in Table A5 wasmade
between the warranted experimental segment and the non-
warranted control segment.

Sate Project Delivery Costs

Costsfor state personnel charged directly to warranty proj-
ects, i.e,, al staff charges and construction management costs
associated directly with the projects, are used to determinethe
state project delivery costs. The average state delivery cost for
nonwarranted projects in fiscal year 1995 was 13.7 percent,
and the average in fiscal year 1996 was 14.9 percent of the
total project cost. The average of thesetwo valuesis 14.3 per-
cent. These valuesinclude all 3R (restoration, rehabilitation,
and resurfacing) projects, and may be high for asphalt paving
projects. Comparing these data with that shown in Table A6,
warranties appear to have reduced state project delivery costs
by anywhere from 1 to 8 percent of the total project cost.
WisDOT's best estimate of the actual average project deliv-
ery savingsis 4 to 5 percent.

Performance Comparison

None of the warranted pavementsin the WisDOT warranty
program have reached the end of the warranty period. Never-
theless, none of the distress threshol ds have been exceeded on
any of the warranted pavements during the first 2 to 3 years
after construction. Two values, the International Roughness
Index (IRI) and the Pavement Distress Index (PDI), give a
composite reading of pavement performance. The WisDOT
report givestheaverage |RI and PDI valuesfor both warranted
and nonwarranted pavements (see Table A7).

IRI values (m/km) are measured on a scale that ranges
from O to an indefinite upper limit. A perfect ride gives a
value of 0, and avalue near 4.0 is considered avery rough
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TABLE A5 Comparison of warranted with nonwarranted unit prices

Item Warranted Project Nonwarranted Project
Crushed Aggregate Base
Course ($/ton) 3.80 4.19
Mobilization ($ lump sum) 28,000 1,000
State Delivery Costs 29 31
(% of total project cost) ] '
TABLE A6 Statedelivery costsfor warranted projects
State Delivery Costs (%)
Type of Project Minimum Maximum Average

Warranted Projects

(Excluding Overhead) 2.2 32 38

Warranted Projects 41 77

(Including Overhead) ' '

TABLE A7 Asphaltic pavement performance for warranted and nonwarranted projects

Performance Indicator Pavement Age
New 1 Year 2 Years 3 Years
State Average IRI—Nonwarranted 1.00 1.12 1.29 1.36
Average IRI—Warranted 0.80 0.83 0.79 0.80
State Average PDI—Nonwarranted 0 4 11 18
Average PDI—Warranted 0 2 5 8

ride. PDI valuesrangefrom O (best condition) to 100 (worst
condition). Table A7 shows the average IRI and PDI val-
ues for warranted and non-warranted projects.

Project-Specific Evaluations

Table A8 lists the average PDI values for each of the war-
ranty projects, aswell asfor atypical, nonwarranted project.
Figure A7 showsthese datagraphically. Some of the projects
have maintained a PDI of zero and thus are plotted along the
X-axis.

During thefirst 2to 3 yearsafter construction, all of thewar-
ranted projects exhibited average IRIswell bel ow that of atyp-
ical, nonwarranted pavement. Table A9 lists the average IRI
values for each of the warranty projects, aswell asfor atypi-
cal, nonwarranted project. Figure A8 presents these data
graphically. Some of the projectshave IRI datafor only 1 year
and thus are plotted as a single point on the chart.

Cost Effectiveness

WisDOT based their comparisons on alife expectancy of
approximately 15 years. Generally, WisDOT hasfound that
pavement distress rather than roughness usually controlsthe
life of apavement. At thetime of failure, the PDI was deter-
mined to beintherange of 65 to 75, and the IRI was approx-
imately 2.5 units.

WisDOT compared the project costs to the added quality
displayed by the plotsin Figures A7 and A8. Although atruly
conclusive comparison cannot be made until long-term trends
areevident, apreliminary comparison based on thedataavail-
ableat thispoint in the pavement life cycle can be made. Also,
to make a valid cost comparison with standard projects, all
extra costs incurred on warranted projects must be included.
Table A10liststheitems WisDOT feelsare necessary to con-
duct avalid cost comparison between standard contracts and
warranty contracts.
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Age | Typical Non- | STH STH | USH STH STH STH STH STH USH
Warranted 11 85 45 35 70 23 21 54 63
0 0 0 0 0 0 0 0 0 0 0
1 4 2 8 6 0 0 2 0 1 0
2 11 3 14 6 0 0 3
3 18 2 15 7
4 23
5 29
Notes: ---, represents an age for which WisDOT has no pavement data.
35
30 —e— Typical Non-Warranted
-5~ STH 11
5 2 —+—STH 85
g 20 ——STH 45
S 15 - ~%-STH 35
Z 101 ~»—STH70
5 ~+-8TH 23
Ny . | | ——STH 21
0 1 2 3 4 5 g - STH54
Age (Years) STH63
Figure A7. Average PDI for WisDOT asphaltic pavements.
TABLE A9 IRI for warranted projects
Age | TypicalNon- | STH | STH | USH | STH | STH | STH | STH | STH | USH
Warranted 11 85 45 35 70 23 21 54 63
0 1.00 0.83 | 0.72 | 0.66
1 1.12 0.85 0.83 0.76 0.79 1.02 0.77 0.74 0.89 0.87
2 1.29 081 | 092 | 0.65
3 1.36
4 1.41
5 1.55 - - - --- --- --- --- - ---
Notes: ---, represents an age for which WisDOT has no pavement performance data.

Cost Comparison

WisDOT has performed a cost comparison with the data
available on the current warranty projects. As shown in
Tables A1l and A12, the cost per ton of warranted pavement
islessthan the cost per ton of pavement under a standard con-
tract ($24.82/ton warranted versus $25.53/ton nonwarranted).
This does not take into account the differencesin the delivery

costs paid by WisDOT, base course costs, or mobilization
costs. As stated previously, WisDOT estimates an average
savings in project delivery costs of from 4 to 5 percent.
The cost per ton of the standard projects would increase to
$26.55/ton when the effect of a conservative 4 percent change
in project delivery cost is considered.

WisDOT concluded that “warranty projectscost lessper ton
than standard projects and the difference appears to be signif-
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Figure A8. AverageIRI for WisDOT asphaltic pavements.

TABLE A10 Itemsfor cost comparison

Cost Items Included in Standard Contracts

Cost Items Included in Warranty Contracts

Quality management bid price
State delivery costs
State maintenance costs for 5 years

Conflict resolution

Mixture bid price Asphalt pavement warranted bid price
Asphalt bid price Costs of training and use of CRT
Tack coat bid price State delivery costs

Extra distress surveys and reports

Extra tests for disputes, traffic counts, etc.

TABLE A11 Typical costsfor awarranted asphalt pavement project

Item Estimated Cost for a Warranted Project
($/ton)
Mixture Bid + Asphalt Bid + Tack Coat Bid 24.75
Distress Surveys and Reports 0.02
Training and Use of Conflict Resolution Team 0.04
Testing for Disputes and Traffic Counts 0.01

TOTAL

24.82
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TABLE A12 Typical costsfor a standard asphalt pavement project

Item Estimated Cost for a Standard Contract
Project ($/ton)
Mixture Bid + Asphalt Bid + Tack Coat Bid 24.16
Quality Management 0.60
State Maintenance 0.77
TOTAL 25.53

icant. For the first nine projects, the available data indicate
warranties are cost-effective—they not only cost less, but they
also [appear to] give better performance.”

Explanations of Cost Differences

WisDOT offered three possible explanationsfor the differ-
encesin cost between warranty projectsand standard projects:

1. Warranty pilot projects have been carefully selected to
diminate projectswith alarge number of other variables
affecting pavement performance;

2. Appropriate construction practices and materials have
been used; and

3. Contractors have been free to concentrate on project-
specific issues rather than “generic” routine tests and
inspections prescribed in moretraditional QC/QA spec-
ifications.

Step 34. Recommend Changesin Warranty Program

Concernswere solicited from both contractor and WisDOT
personnel for inclusion in the 3-year progress report on
asphaltic pavement warranties. These concerns were synthe-
sized into a set of recommendations made by WisDOT con-
cerning the future of the warranty program.

Contractor concerns included the following:

« That there may be too many unnecessary or redundant
performance indicators measured under the warranty
specification;

« That therewasalack of acceptance of warranty contracts
by design personnel;

« That not all projects are suitable for warranties;

 That the pavement contractor could warrant only the AC
pavement that they produced and had direct control over;
and

« That there are factors, such as the quality of subgrade,
which are beyond the control of the paving contractor, but
may affect how the pavement performs.

Some unresolved concernsregarding the WisDOT warranty
program include:

e The impact of other factors (such as subgrade perfor-
mance) on the performance indicators included in the
warranty specification.
The need to keep arecord of all theinnovative practices
applied by contractors on warranty projectsto determine
the possible usefulness of these practices in future state
contracts.
The potential for warranty projectsto become ashortcut
for implementing research projects.
The likelihood that there will be no users of warranties
outsideof thestate DOT. If WisDOT isthesole purchaser
of warranted asphdlt, there will be no sharing of the risk
associated with warranty contracts between WisDOT and
other customers. If, however, other agencies in the area
begin toimplement warranties, therisk will be distributed
between more projectsand more customers, and the price
per warranted project should be reduced. The cost of the
estimated risk must either be placed on the buyer or
absorbed by the contractor.

It isunlikely that all projects bid with a warranty will
require remedia actions. However, because contractors
must add the costs of expected remedial actions to their
bids, they stand to collect extraprofit from thosejobsthat
do not require such actions. Therefore, the more owners
that use warranties, the more the cost of the risk associ-
ated with jobs that require remedial actions can be
divided among thevarioususers. If WisDOT remainsthe
only user of warranties in the state, all of the costs asso-
ciated with these risks will be borne by WisDOT.

Recommendations

The following 10 recommendations, formulated from
WisDOT' s observations and evaluations, were listed in the
3-year progress report on asphaltic pavement warranties:

1. Anincentive provision could be included to decrease
the warranty period or increase the contractor’s pay-
ment for exceptional pavement performance.

2. The performance criteria should either be “tightened
up” or the warranty period extended.

3. Thewarranty concept must beincluded earlier inthe
design process.
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4. All projects could be bid conventionally and with a
warranty; WisDOT would makethe award based on the
conventiona bid and then decide whether or not to buy
thewarranty.

5. Project selection criteriamust be more clearly defined
based on pre-established factors or a combination of
factors (e.g., proximity, length, contractor, and initial
cost estimate).

6. Pavements with subgrade deficiencies should not be
considered for warranty projectsunlessthe deficiencies
are properly addressed.

7. WisDOT should be informed of the use of all inno-
vations so that a monitoring plan can be developed.
Materialsrecords, construction practices, etc., should
be furnished to the state.

8. The WisDOT district office must approve any innova
tive change to the typical section of the plan.

9. WisDOT should consider pursuing a full warranty
implementation program for all projects considered
to be warranty candidates.

10. WisDOT should develop a method of evaluating sub-
grade conditions prior to or during the construction
phase so that theissue of subgrade quality iseliminated
from pavement performance evaluations.

Fina recommendations proposed during the specification
development process were designed to expand the warranty
specifications to other end products, and consider including
grading and/or base coursein future AC pavement warranties.

Step 35. Refine Warranty Program Using
Recommended Changes

Constant improvement is the key to any development
processand apivotal step in thisprocessisto evaluate where
the program isand to recommend changes based on the expe-
riences of the department. The WisDOT 3-year progress
report on asphaltic pavement warranties was an important
step toward improving the warranty program. The recom-
mendations can be incorporated into the next draft of the
department’ s warranty specifications. Changes are already
being planned based on progress report recommendations. It
is anticipated that future projects will have more restrictive
threshold levels.

Step 36. Continue and Expand
Implementation of Warranties

Based on cost-effectiveness and improved performance,
the WisDOT warranty program appears to be gaining accep-
tance; accordingly, WisDOT is continuing its implementa-
tion. To date, nine AC pavement projects have been com-
pleted. WisDOT a soimplemented a PCC pavement warranty
programin 1998, and is contempl ating amore comprehensive
AC pavement warranty that will warrant the entire pavement
structure.

Other Advantages of Warranty Projects

WisDOT listed thefollowing additional advantages of war-
ranty contracting in the progress report:

It promotes the team concept among contractor’s
employees.

It makes contractors' employees and subcontractors
more aware of theimportance and quality of their phase
of the project.

« |t alows contractors to react immediately to changesin
the process, when necessary.

« It allowsfor contractor innovation during construction.

Innovation on WisDOT Warranty Projects

The following are some examples of innovative construc-
tion methods used on WisDOT warranty projects:

e Checking mix design durability before pavement
production using the Georgia Loaded Wheel Tester,
Homberg Tester, and Superpave Level 11 testing;

« Using better materials in mix design than currently
required by WisDOT specifications;

 Closer monitoring of QC processes;

» Requiring subcontractors and suppliers to meet stricter
specifications;

 Basing choicesof subcontractorson quality criteriarather
than purely the low bid;

« Using a rounded sand interlayer to slow reflective
cracking;

« Using polymer combinations, additives, and performance-
graded asphalt; and

» Scheduling work to allow traffic to use lower lifts of
pavement as atest of pavement and grade performance
before lay-down of the final lift.

Such contractor innovations are among the advantages in-
herent in awarranty contract. Ideally, these and other inno-
vationswill lead to better performing pavements at alower
cost than would be possible under WisDOT's standard
specifications.

Other Possible Obstacles to the
Warranty Program

Some obstacles that WisDOT feels need to be addressed
as the warranty program moves forward include:

e Optimum timing for involving district-level personnel
in the management of warranty projects.

« Distinction of maintenance responsibilities between
WisDOT and the contractor.

 Personnel change during the warranty period.

 Contractor’s concern about theimpact of minor subgrade
imperfections on performance and liability.
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