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CHAPTER 1
INTRODUCTION
1.1  Type Selection Goal

The Kentucky Transportation Cabinet (KY TC) has determined that the primary goals of
pavement type selection are to: (1) Provide well performing, durable, safe and cost-
effective pavements; (2) Stimulate Competition; and (3) Provide fair and equitable
treatment between paving industries.

1.2  Purpose

Sound design procedures and improved materials and construction processes can result in
both rigid and flexible pavements that are viable choices for a wide spectrum of terrain
and traffic conditions existing in Kentucky. Economics and cost benefit to the
transportation user are variables that must be included in pavement type selection.
Inclusion of these variables in the selection process will help provide the best choices for
the unique conditions and characteristics of each project location.

The past method of determining pavement type (rigid or flexible) for Kentucky’'s
transportation network has varied from executive decisions to committee selection. In
2006 the Cabinet began developing a process that allows for the selection of pavement
type through the bidding process. The process utilizes traditional Life Cycle Cost
Anaysis (LCCA) concepts to model the cost of pavement alternatives over a
performance period. The selection process is then accomplished through an Alternate
Pavement Bidding (APB) procedure that alows the industry (the lowest bidder) to
determine which pavement type will be constructed.

This document will detail the Alternate Pavement Bidding process that the Cabinet will
use and defines which projects will potentially be subject to this approach. This
document defines the technical processes that are to be used for pavement type selection
analysis. These include, but are not limited to, Pavement Design Procedures, Primary
Engineering Factors and Life Cycle Cost Analysis. This document also addresses the
procedural approach for type selection determination prior to bidding and defines the
responsibilities of each group that isinvolved in the pavement type selection process.

It is the intent of the Cabinet to expand the use of Alternate Pavement Bidding on
projects where no specific engineering factor(s) can be cited for excluding one pavement
aternate.



1.3

Scope
1.3.1 Interstates

This policy applies to projects on the Interstates that are new construction,
reconstruction, major widening, or include pavement rehabilitation. Major
widening includes projects that add additional traffic lanes to the current system.
Pavement rehabilitation projects are defined as projects greater than one (1) mile
in centerline length that include more than 1 %2’ of grade change or greater than
2’ of pavement milling.

1.3.2 Parkwaysand all other NHS Routes

This policy aso applies to projects on the Parkway system and all other National
Highway System (NHS) projects greater than one (1) mile in centerline length
that are new construction, reconstruction, magor widening, or include maor
pavement rehabilitation. Major widening includes projects that add additional
traffic lanes to the current system. Magor pavement rehabilitation projects are
defined as projects that include more than 4” of new pavement.

1.3.3 Other Projects Off the NHS

This policy also applies to al new construction, reconstruction, and pavement
rehabilitation projects over one (1) mile in centerline length that have:

1) Greater than or equal to four (4) inches of new pavement
and,

2) Greater than or equal to 2,500 ADT (current); OR

3) Greater than or equal to 1,000,000 ESALSs (20-yr forecast)

1.3.4 Intersections

Intersections can present situations that require specia attention. Intersections are
to be analyzed on a case-by-case basis by the designer or project team. Type
selection for intersections may be brought to the Central Office Pavement Branch
at the discretion of the designer or project team. For existing intersections the
performance of the current pavement type and any anticipated growth or change
in traffic loadings should be considered when designing a new or rehabilitated
pavement structure.



14 General

The Pavement Advisory Committee will administer this policy, with the approval of the
State Highway Engineer and the Federal Highway Administration (FHWA) on projects
where federal aid funds are involved. The Pavement Branch of the Division of Highway
Design will provide technical assistance, advice, training, and support.

Any request for change in pavement type on projects covered by this document once a
project has been awarded for construction must come before the State Highway
Engineer’ s Office for approval.

15 Background
This document will supercede the Pavement Type Selection Policy that took effect on

January 24, 2006. This document will take effect immediately upon approva by the
KYTC State Highway Engineer and the FHWA Kentucky Division Administrator.



CHAPTER 2
ORGANIZATION AND RESPONSIBILITIES
2.1 Pavement Advisory Committee (PAC)

The Pavement Advisory Committee will be responsible for reviewing and approving
pavement type selection for projects covered under Section 1.3 of this document if the
Project Team determines that Alternate Pavement Bidding is not in the best interest of the
Cabinet. The committee will consist of designated representatives from the following
Divisions:

Highway Design* (Committee Chair)

Construction*

Materials*

Maintenance*

FHWA (on Federal-Aid Interstate and ADHS projects)

agrwbdE

* These members are to be employees covered under the Merit System

The Pavement Branch will assemble the analysis along with the recommendations from
the Project Team and submit them to the committee via email for their approval. If the
committee reaches a consensus, the recommendation(s) will be forwarded to the
Directors of Highway Design, Maintenance, Materials and Construction and the State
Highway Engineer's Office for concurrence. The recommendation(s) will then be
forwarded back to the Project Manager for inclusion in the plans.

If the committee is unable to reach a consensus on the initial recommendation by email,
the Pavement Branch will convene a meeting of the committee. If the committee remains
unable to reach a consensus, the Directors of Highway Design, Maintenance, Materials
and Construction and the State Highway Engineer’s Office will be consulted for a final
decision. Fina approval authority for al projects remains in the State Highway
Engineer’s Office.

2.2 Division of Highway Design Pavement Branch

The Pavement Branch will be responsible for developing pavement designs and
engineering analyses for all projects on the NHS and all other projects that fall outside of
the scope of the Pavement Design Guide (>20,000,000 ESALSs, >15,000 ADT, or >20%
Trucks). The Pavement Branch will submit a type selection report on these projects to
the Project Team for their recommendations. If the Project Team recommends a
pavement type then the analysis will be forwarded to the Pavement Advisory Committee
for consideration and approval. The Pavement Branch will maintain the pavement design
records and documentation concerning project decisions for these projects for a time
period that exceeds the life of the pavement design.



The Pavement Branch will aso be responsible for:

2.3

1. Recommending all policies, manuals, and guidelines concerning pavement
design and rehabilitation.

2. Reviewing District Project Team analyses and providing recommendations to
the Pavement Advisory Committee for all projects listed under Sections 1.3.3
and 1.3.4.

3. Providing technical support, advice, training, and assistance to District
personnel involved in development of project scopes, design, and preparation
of plans.

4. Providing technical support and pavement type selection recommendations to
the Pavement Advisory Committee.

District Officesand Project Teams

The Districts will be responsible for all project-related design activities including
pavement design and engineering analysis for projects that fall under the scope of the
Pavement Design Guide (<20,000,000 ESALSs, <15,000 ADT, <20% Trucks, and off the
National Highway System).

Districts will be responsible for maintaining pavement design records and documentation
concerning project decisions for atime period that exceeds the life of the strategy.
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2.3.1 Project Team Responsibility

The Project Team will develop a type selection report on all projects that fall
under the Pavement Design Guide covered under Section 1.3.3. The Project
Team will transmit the report to the Division of Highway Design Pavement
Branch under the signature of the Branch Manager for Project Development.

2.3.2 Other Project Responsibility

The Project Team will recommend for approval type selection for al projects not
covered under Section 1.3 of this document. The District Branch Manager for
Project Development will approve type selection for these projects recommended
by the Project Team.

University of Kentucky Transportation Research Center

The Transportation Research Center at the University of Kentucky will work with the
Pavement Branch in aresearch and technical advisory capacity. They may be utilized as
consultants on pavement design and type selection issues.



CHAPTER 3

PAVEMENT TYPE SELECTION PROCEDURES
3.1  Primary Engineering Factors
These factors will be considered and documented in all pavement type selection reports.
3.1.1 Traffic

Both total volume and the percentage of truck traffic should be considered when
determining pavement type. The percentage of commercia traffic and frequency
of heavy load applications can have a major effect on the structural design of a
pavement. For heavily traveled facilities in congested locations, the need to
minimize the disruptions and hazards to traffic may dictate the selection of those
strategies having long initial service life with little maintenance or rehabilitation
regardless of relative economics.

3.1.2 SoilsCharacteristics

The load-carrying capacity of a native soil is of paramount importance in
pavement performance. The characteristics of native soils not only directly affect
the pavement structure design but may, in certain cases, dictate the type of
pavement economically justified for a given location.

3.1.3 Construction Considerations

Staged construction of the pavement structure may dictate the type of pavement
selected. Other considerations such as speed of construction, maintenance of
traffic, anticipated future widening and ease of replacement may have a strong
influence on pavement type selections in specific cases.

3.1.4 Cost Comparison

Where there are no overriding engineering factors and severa aternate pavement
types would serve satisfactorily, cost comparison can be used to assist in
determining pavement type. Such costs should include the initial construction
cost, the cost of subsequent stages or corrective work, anticipated life,
maintenance costs and costs to road users during periods of reconstruction or
maintenance. It should be noted that should budget constraints warrant, selection
of pavement type may be based on initial cost.



3.1.4a Initial Cost Analysis

Initial cost analysisis to be performed on all projects. The Pavement Branch will
provide each district with average unit bid prices to be used for cost analysis.
These costs will be developed with assistance from the Engineering Estimating
Branch in the Division of Construction Procurement. For projects that will be
bid with Alternate Pavement Bidding the Pavement Branch will obtain project-
specific unit costs from the Estimator and run the cost analysis prior to bidding to
determine bid adjustment values. Districts will be responsible for saving the
Pavement Design Guide Excel Spreadsheet in the appropriate Projectwise folder
for each project for use by the Pavement Branch.

3.1.4b Life Cycle Cost Analysis

Life Cycle Cost Analysisis to be performed on all projects. The current KYTC
Pavement Design Guide Excel spreadsheet incorporates these computations into
the cost analysis for projects designed by District offices and consultant
personnel. A more detailed LCCA spreadsheet will be used by Central Office
Pavement Design staff for all projects on the Nationa Highway System and
projects with greater than 20,000,000 ESALs. Life Cycle Cost Analyses will only
include agency costs at this time. The life cycle costs for user delay will be
analyzed separately.

Analysis Factors

Listed below are the factors that are to be used in al Life Cycle Cost Analysis for
KYTC projects.

1. Design Life

All Interstates, Parkways (>15,000 ADT): 40 years
All Other Routes: 20 Y ears

The design lives listed above are desired. However, there may be instances where
the design lives may be shortened due to budgetary constraints or other
circumstances (such as staged construction).

2. AnalysisPeriod

An Analysis Period of 40 years will be used for all Life Cycle Cost Anaysis.

The analysis period listed above is desired. However, there may be instances

where the analysis period may be shortened due to budgetary constraints or other
circumstances (such as staged construction).



3. Rehabilitation Cyclesand Strategies

All Interstates, Parkways (>15,000 ADT)
Asphalt: Years 10, 20, 30 - Mill 1% and resurface with 122" of asphalt.
Concrete: Year 15 — Repair 2% of area full-depth and Diamond Grind

Y ear 30 — Repair 5% of area full-depth and Diamond Grind

All Other Routes

Asphalt: Year 15— Mill 1% and resurface with 1 %2’ of asphalt
Year 30 —Mill 1% and resurface with 3 %2’ of asphalt

Concrete: Year 25 — Repair 5% of area full-depth and Diamond Grind

4. Agency Costs

Agency costs are defined as the anticipated initial costs and future rehabilitation
costs expended by the Kentucky Transportation Cabinet. Agency costs do not
include any costs associated with user delay during initial construction or
subsequent maintenance activities.

User Costs

User costs will be analyzed for all projects. The procedure from the FHWA-SA-
98-079 “Life Cycle Cost Analysis in Pavement Design” publication is to be used
to develop these costs. These costs should be analyzed separate from the agency
costs when performing Life Cycle Cost Analysis. User Costs will not be included
in calculating bid adjustments for bidding purposes.

5. Salvage Value

Salvage value will not be included into the Life Cycle Costs Anaysis. For
purposes of these analyses the assumption will be that both pavement types will
have similar value at the end of the 40-year analysis period.

6. Unit Costs

The Pavement Branch will provide unit costs for al life cycle cost analysis with
the assistance of the Engineering Estimating Branch in the Divison of
Construction Procurement.

8. Discount Rate

A discount rate of four (4) percent will be used to compare aternates for al life
cycle costs analyses.



3.2 Secondary Engineering Factors

These factors should be considered and documented, when appropriate, in pavement type
selection reports. When al primary factors are found to be equivalent the secondary
factors may be referenced for pavement type selection determination.

3.2.1 Performance of Smilar Pavement in the Area

Past performance is a valuable guide, provided there is good correlation between
conditions and service requirements between the reference pavements and the
designs under study. Certain pavements in specific locations have been able to
remain in service well beyond their design lives. Certain pavements have been
able to function better and have longer lives between rehabilitation cycles.

3.2.2 Adjacent Existing Pavements

Provided there is no radical change in conditions, the choice of paving type on a
highway may be influenced by adjacent existing sections which have given
adequate service. The resultant continuity of pavement type will aso simplify
mai ntenance operations.

3.2.3 District Maintenance Capabilities

The selection of pavement type on a highway should consider input from District
Maintenance Staff relative to their experience and ability to service and maintain
alternative pavement types.

3.2.4 Incorporation of Experimental Features

In some instances, the performance of new materials or design concepts must be
determined by field testing under actual construction, environmental, or traffic
conditions. Where the material or concept is adaptable to only one paving type,
the incorporation of such experimental features may dictate pavement type
selection.

3.25 Stimulation of Competition
It is desirable that monopoly situations be avoided and that improvement in

products and methods be encouraged through continued and healthy competition
among industries.



CHAPTER 4

ALTERNATE PAVEMENT BIDDING (APB)
4.0 Alternate Pavement Bidding

Where alternative pavement designs have comparable costs and there are no overriding
engineering factors favoring one dternate, the Cabinet may utilize the Alternate
Pavement Bidding (APB) procedure. In general, comparable costs are defined as life
cycle costs for the agency within twenty (20) percent. However, circumstances may exist
where the Department of Highways may elect not to use APB where costs are within this
percentage when it is deemed in the best interest of the Cabinet. This exception may be
allowed with the recommendation of the Pavement Advisory Committee and the approval
of the Directors of Highway Design, Construction, Materials and Maintenance. Specific
primary and secondary factors should be listed in the Pavement Type Selection Report
documenting the reasons for this exception.

4.1 Alternate Pavement Bid Adjustments
When dlternate pavement bidding is used to determine pavement type a bid
adjustment will be used in the bidding process to determine the successful bidder.
The bid adjustment value will be determined based on the future agency costs as
calculated in the Life Cycle Cost Anaysis. The actua value will be the net
present value of the future agency costs calculated based on a 4% discount rate.
The actual bidding procedure will add the bid adjustment value for either the
asphalt or the concrete alternate to the bid of the contractor bidding the respective
alternate. The bid adjustment value will only be used to determine the low bidder
and will not be used to determine final payment to the contractor.
The following formulas will be used for aternate bidding:
Total Bid (Concrete Bidder) = A + Ceoncrete
Total Bid (Asphalt Bidder) = A + Caghatt
where,

A = Thedollar amount for al work to be performed under the contract

C = The Bid Adjustment Vaue for the respective pavement aternate
4.2 Project Completion Time (*B” Component)
When alternate bidding is used on a project and the user costs during initial
construction are calculated to be greater than $2,000,000 for either alternate a

time component may be added for bidding purposes. The “B” component will be
added to alow contractors to bid the number of caendar days necessary to
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complete all work associated with a project. The value of the “B” component will
be calculated using the procedures outlined in FHWA-SA-98-079 “Life Cycle
Cost Anaysis in Pavement Design”. The dailly work zone costs should be
determined based on the maintenance of traffic strategy specified in the plans or
proposal.

The following formula will be used for alternate bidding with atime component:
Tota Bid=A+B+C

where,

A = Thedollar amount for al work to be performed under the contract

B = The number of calendar days necessary to complete al work
(The number of days will be multiplied by the daily user cost)

C =TheBid Adjustment Vaue for the respective pavement aternate

APPROVED

Mike Hancock, P.E. Date
State Highway Engineer

APPROVED

Jose Sepulveda, P.E. Date
Kentucky Divison Administrator, FHWA
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