Recommendation #2{—Develop User Delay Costs Procedure

Four of the highway agencies that were interviewed are using (and three are developing) user
delay models to include in their LCCA. It is recommended ‘1 at OUDOT undertake a research
project develop a user delay cost procedure for incorperation in its LCCA. Since this research
may take several years, in the interim, it is recommended that the current ODOT method of
determining user delay days be used as a secondary factor in the pavement selection process.

As indicated in FHWA’s Interim Technical Bulletin on LCCA [2] the decision to include or
exclude user costs can significantly affect LCCA results, They describe several approaches for
considering user costs, including consideration of the combined agency and user costs, as well as
the separate evaluation of user costs. Development work for the user cost element of the LCCA
process should inciude a state-of-the-art review of the various State practices for incorporation of
these costs into the analysis process.

Implementation—This is a lang-term effort expected to take 1 to 3 years for full implementation.
Benefit—ncluding usey delay costs in the LCCA ensures that the impact on the highway user is
considered during the pavement design proc&ss With the advent of techniques such as just—in—
time delivery, even minor impacts on traffic flow can have an adverse impact on the local

SCOnonYy.

Recommendation #3-Implement Aliemative Bidding Trial Projects

Because of the issues raised relative to the lack of reliable unit costs for PCC pavements, we
recommend that ODOT wilize FHWA Special Experimental Praject 14 (SEP-14), Innovative
- Contracting Practices, to let (sell} a number of alternative pavement bidding projects over the
next 2 vears. Itis recommended that 5 to 10 projects involving new or reconstructed pavements
be selected for this effort. Proiects selected should be those for which there are no significant
en meamna reasons for selecung a specinic paverment [vpe and toe estrmaled fite oycle costs,
2 Projects selected should be on Interstate routes or non-
1nterstate routes thh greater than 35 million rigid ESAL’s for the 20-year design period or
average daily traffic (ADT) greater than 30,000 vehicles/day, based on the most recent Traffic

Survey Reportand bs approx;m'ateiy 5 centerline miles or greater in length,

At least five States have utilized alternative pavement type bidding under SEP-14. Tis use is
recommended for Ohio a3 3 means of addressing issues raised regarding the 4 gvelopment of
mmal cost estimates in the life cvele cost analvsis. Michigan, Missour, and Louisiana have used
the process on a number of projects and have documentation on specifications and procedures
followed. The Province of Ontario 1s also using the alternative bid process. ODOT should
consult with these highway agencies ic assist in establishing the most appropriate aliernative bid
process for Ohio. The typical approach foilowed by cach of the agencies is to develop a life
cycle adjustment factor for each of the pavement alternatives to be bid. The life cycle
adjustment factor is a fixed-dollar amount added to each bid and is based on the agencies’
estimate of the net present value of future rehabilitation work to be performed over the analysis
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period for each alternative. Since a certain amount of consensus with industry will be required to
accomplish this, facilitated meetings are recommended.

Because of the increased engineering costs involved in developing plans for 2lternative bidding
and the ongoing controversy that will arise in applying future costs to the contract bids, the NTP
is not recommending that the use of alternative bid be adopted as a routine practice or extend
beyond a maximum of 10 projects.

Implementation—This recommendation is expected to be accomplished during calendar years
2004 and 2095.

Benefit—This recommendation will go a leng way toward improving the cost competitiveness of
the two pavement types in Ohio. Alternative bidding provides a means of insuring that Chio gets
the most cost-effective pavement on major projects. It will also address the issue of appropriate
initial costs for use in LCCA.

Recommendation #4—Address Pavement-Tire Noise Issues

ODOT should undertake a review to determine which noise mitigation techniques will ensure
that future pavements provide suitable noise levels to adjacent property owners and motorists.
Further, test sections should be constructed to verify the suitability of the techniques.

Pavement-tire naise is an issue that ODOT should address. Based on experience in other
highway agencies, the concerns raised by a number of citizens in Chio are real. There are four
methods currently being used by agencies to address pavement-tire noise. They are as follows:

o Overlaying with open-graded HMA.

e . Performing longitudinal tining of the PCC surface.

» Using the random transverse spacing developed in Australia.

o Using a random-spaced tining pattern developed in W isconsin.

According to the FHWA, there has been good success with the first three techniques and varied
success with the Wisconsin random tining concept. Good results with the longitudinal tining
concept have been reported by California, Michigan, Kansas, and Colorado. The tining spacing
and size is critical in reducing noise on PCC-surfaced pavements. Diamond grinding has also
been shown to reduce the tire pavement noise levels on existing pavements. FHWA is currently
developing a Technical Advisory on this subject and may be able to provide additional guidance.

Implementation—The full study is expected to take approximately 2 years. In the interim, the
most promising techniques, based on FHWA recommendations should be incorporated into noise
sensitive projects.

Benefit— There are techniques available to address the pavement-tire noise issue at little or no

additional first cost. Addressing the pavement-tire noise issue after the fact can lead to large
expenditures by the highway agency to mitigate the problem.
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Miscellanecus [ssues

Table 6 contains a listing of a number issues raised by the industries during our review. The
types of issues raised are of the type that we would normally expect States and industry to
resolve in a fairly routine basis through effective communication. We have provided a

recommendation for each itern; however, we believe further communication between ODOT and

the affected industry would be appropriate.

Table 6. Issues that should be resolved by ODOT and Industry on a routine basis.

Issue Recommendation
1. Warranty asphalt unit price tables should be It is recommended that the asphalt unit price tables
based on a trend line of average price. should be based on a trend line of average prices and
the apparent discrepancy for quantities greater than
The price for warranty asphalt for quantities 100,000 cubic yards be resolved.
greater than 100,000 cubic yards does not
agree with the source data that ODOT used to
develop the tables.
2. Flexible reconstruction projects should be Limited Concurrence, The evaluation of traffic
" treated the same as rigid pavement management plans was felt to be outside the scope
reconstruction projects in terms of of the NTP’s review. However, this is an area of
construction traffic management {i.e., if continued disagreement and therefore, the NTP
traffic is diverted to one side for rigid recommends that ODOT establish procedures for
pavements, it should be the same for flexible | evaluating each flexible reconstruction project and
pavements). determining the most advantageous traffic
management plan from the standpoint of
construction operations and user safety and
convenience.
3. Suggest that Step 4 of the pavement selection | We concur.
process be modified to evaluate other factors
such as bridge construction that could be the
primary factor influencing traffic disruption.

4. Revise layer coefficients Layer coelficients should be increased in accordance
Surface and intermediate ayers -increase | with the study recently completed for ODOT by the
from .35 to 0.45. University of Toledo and an AASHTO Bulletin

Board survey. The increase is supported with data,
Bituminous base from 0,35 to 0.37 (these generally conforms to the 1993 AASHTO Guaide,
revisions would reduce the required layer and foliows practices of other States.
thicknesses and, therefore, cost).

3. Recycled asphalt We do not concur. While many States may appear
ODOT should review the current more liberal, most require recycled mixes to meet
Himitations on use based on a study done | the same specification as virgin mixes for surface
for the ODOT completed by CTL courses on high volume routes, This is an area
Engineering. where further discussion between ODOT and

industry appears warranted.
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Table 6. Issues that should be resoived by ODOT and Industry on a routine basis (continued),

Issue Recommendation R

6.  Break and seat Recommend further study, Break and seat has very

ODOT should allew the use of break Yimited use. This item is not in the scope of work of
and seat rehabilitation based on a study | the NTP study.

completed by the University of

Cincinnati.

7. The relationship used to convert CBR to We do not concur. The current method used to
resifient modulus may not be ppropriste for | convenn CBR o resilient modulus is within the range
ese in Ohio. recomimended in the AASHTOQ 93 Design Guide.

8. The improvement in the CBR value due We do not concur. No data were pressnted that
soiis stabilization is questionable. indicated that the long-term durability of soils

stabilization is a problem in Ohio. The State
indicates they curmenily do not increass CBR when
soil stabifization s performed,
. Since bolh pavement types are constructed to | We do not concur. ODOT's selection of indtial
the same ride quality specifications, the same | serviceability iz hased on measurement of completed
initial serviceability jevel should be used for | pavement sections. We recommend that ODOT
both pavement types. develop 2 process for continually monitoring the
rige of newly constructed pavements and update the
initial serviceability value annually based on this

progess.

[0. Pavement [ype selection should be revisited We do not concur, 1 would be prudeit to verify the
if the projects have been delayed for any pavement designs for substantial differences in
significant time, as the waffic data may be rraffic expected from the original design values.
out of date, Generally, time constraints and designs costs would

vreclude repeating the pavement type selection,

t1.  The asphait price adjustment provides an TPTP makes no recommendation on this issue. The
unfair advantage to the HMA, current stability of asphalt prices makes this a minor

issue at this time. Asphalt prices adjustments are
used by half of the highway agencies interviewed.
12, PCL should be considered recyciable. ODOT specifications relative to the use of recycled
concrete generally conform to the practices of the
States reviewsd. FHWA s surrently reviewing the
use of PCC imaterials and may provide further
guidance on this issue.
i3. Method of payment for HMA and PCC We do not concur. The method of payment used by
should be the same {i.e., by the square yard ODOT is in general conformance with that used by
for a specified thickness). Currently, BMA other highway agencies.
is paid by the cubic yard not to exceed
planned quantity, PCC is currently paid by
the square yard with a penalty for thickness
less than the plan thickness, which resuits in
PCC contractors increasing the quantity of
concrete placed to ensure that they are not
penalized for low thickness.

35
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APPENDIX A

Pavement Selection the ODOT Way
4-17-03
The Purpose of Pavement Selection

The Pavement Selection Committee (PSC) is charged with selecting pavement type for
new pavements and major rehabilitations. This authority is granted by the Pavement
Design and Selection Process (Policy 515-002(P)). The selection of pavement type is not
a simple one as the competing products both have advantages and disadvantages and both
can provide excellent service for many years. This document describes the process the
Ohio Department of Transportation (ODOT) uses to select pavement type.

There are many factors to be considered when selecting pavement type. Some factors
relate to all projects, others may be project specific or may have varying importance on a
project by project basis. Weighing the various facfors requires a documented process for
open, informed decision making. While any pavement type may be acceptable, this
process provides fact-based reasoning for the pavement type selection.

f“hangeq in the Pavement Selection Process

Several changes in the pavement selection process have been instituted to improve the
process, provide more consistency, provide better documentation, and result in more fact-
based decisions. Significant changes are as follows:

s Life-cycle cost analysis (LCCA) performed by Office of Pavement Engineering
(OPE);

¢ Unit prices determined by Office of Estimating (OoE),;

¢ Added engineering and administrative costs on fiture maintenance projects;

s Added maintepance of traffic costs on future maintenance projects,

¢ Included industry involvement prior to the final selection;

¢ [Dliminated Discount Rate Sensitivity Analysis in favor of a single discount rate
provided annually by the federal Office of Management and Budget; and

s Developed scoring system to select one alternative.

.

The New Pavement Selection Process

The new process provides a holistic approach to pavement type selection. This process
depends on open and honest communication among various ODOT Divisions and
Offices. To improve consistency, most of the work is performed by OPE. Increased
attention to subgrade conditions is achieved by early involvement of the Office of
Geotechnical Engineering (OGE) in the design process. The process includes industry
involvement to allow time to identify any project specific concerns prior to the final
decision.

In short, the process works as follows: the Office of Systems Analysis Planning (OSAP)
identifies the projects, OGE provides subgrade recommendations, OPE designs the
alternatives and prepares the LCCA and pavement selection package, CoE provides unit|
prices, District develops conceptual maintenance of traffic, OPE scores the alternatives
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and informs District and industries, and the PSC selects the approved alternative. The
actual selection of the alternatives is based on a scoring system which encompasses many
factors including construction and maintenance costs, user impact, constructability issues,
and environmental factors.

Pavement Selection Steps

1.

GO

10.

OSAP identifies projects as potential major rehabilitation candidates. Also, new
pavement alignments identified.

OPE organizes a meeting with the District, Priority System Manager, and OGE (o
determine the critical path time line, date for delivery of soils recommendation
and other issues as needed.

OPE schedules and performs Dynaflect testing and coring, and researches the
pavement history.

OPE performs field review with the District and Priority System Manager to
discuss potential alternatives, determine which alternatives are feasible, review
the existing conditions, and determine the preliminary scope. At this time it may
be determined that some projects do not require major rehabilitation and they will
become minor rehabilitation.

Upon receipt of the soils recommendation, OPE designs the rehabilitation
alternatives.

OPE calculates 1L.CCA quantities and initial and future user delay. Alternatives
such as rubblize or unbonded concrete overlay that require more than 40%
removal and replacement due to bridge clearances, etc., will be eliminated from
the analysis. The 40% figure was selected by the PSC as the amount beyond
which alternatives will not be considered. Below that amount, economics and the
scoring system will judge the worthiness of the alternative.

traffic differences.

OPE calculates LCCA, prepares selection package and score, and digtributes to
District and industries.

R e

OPE corrects any errors, submits LCCA package and scoring, and any District or
industry comments to PSC.

PSC meets and selects the approved alternative. Pavement Selection the ODOT
Way - 4-17-03 Page 3 of 10

. OPE notifies District, FHWA, and industry of the approved alternative and

maintains a file of the selection documents.
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APPENDIX A

Roles and Respensibilities

OPE

OSAP

OGE

OokE

Coordinate with OSAP

Coordinate with District

Coordinate with OGE

Perform Dynaflect testing

Perform coring

Research pavement history and determine the existing buildup
Perform traffic loading predictions

Design pavement alternatives

Caleulate LCCA initial construction quantities for all alternatives
Select future maintenance schedule for all alternatives

Calculate LOCA future maintenance quantities for all alternatives
Perform LCCA calculations

Calculate initial and future lane closure days

Score the alternatives

Supply list of potential major rehabilitation candidate projects
Revise list based on feedback or changes from OPE and District
Coordinate with OPE

Coordinate with District

Perform subgrade investigation

Analyze subsurface investigation

Provide subgrade CBR recommendation

Provide stabilization and undercut recommendations

Determine unit prices for all items
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District Coordinate with OPE
Coordinate with OGE
Supply OPE with needed information

Develop conceptual maintenance of traffic for each alternative and define
advantages or disadvantages to each

PSC  Review the pavement selection scoring
Select approved alternative
Unit Price Determination

Unit prices will be estimated by the Office of Estimating in accordance with their
business rules.

Future Maintenance Schedules

The new process has defined future maintenance schedules for the different pavement
types. There are both advantages and disadvantages to this approach. The main advantage
is that this removes another variable and a potential area for conflict. The disadvantages
are that it does not accounti for local differences in performance and the schedules may
not always be revised quickly to respond to changes in performance, materials, etc.

The schedules are divided by traffic levels. Interstate and other high traffic routes receive
more maintenance than low traffic routes. On all future maintenance, once the pavement
costs are calculated, they will be increased by an additional 7% to account for the
Department’s engineering and administrative costs. Also, the pavement costs will be
increased by 10% to account for maintenance of traffic costs. The future maintenance
schedules are as follows:

I Interstates (all), Non-interstate routes with greater than 35 million rigid ESAL’s in the
20~ year design period or greater than 30,000 ADT in the most recent Traffic Survey
Report from the Office of Technical Services.

A. Flexible, Rubblize, and Crack and Seat Pavements:

1. Year 12: 1.5" overlay with planing (full width of mainline and
shoulders);

2. Year 22: 3.25" overlay with planing (full width of mainline and
shoulders) and with 1% patching planed surface (percent of planed area);
and

3. Year 34: 1.5" overlay with planing (full width of mainline and
shoulders).
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B. Rigid, Unbonded Concrete Overlay and Whitetopping Pavements:

1. Year 22: Diamond grinding (mainline plus one foot of shoulder), full
depth repair 4% of mainline surface area; and

2. Year 32: 3.25" asphalt overlay, full depth repair 2% of mainline surface
area.

I1. Non-interstate routes with less than 35 million rigid ESAL’s in the 20-year design
period and less than 30,000 ADT in the most recent Traffic Survey Report from the

(ffice of Technical Services.
A. Flexible, Rubblize, and Crack and Seat Pavements:
1. Year 14: 1.5" overlay with planing (mainline only); and

2. Year 25: 3.25" overlay with planing (full width of mainline and
shoulders) and with 1% patching planed surface (percent of planed area}.

B. Rigid, Unbonded Concrete Overlay and Whitetepping Pavements:

1. Year 25: Diamond grinding (mainline plus one foot of shoulder) and
full depth repair 4% of mainline surface area.

Pavement Selection Scoring System
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The scoring system includes many factors. The four major categories are: Cost, User
Delay, Constructability, and Environment. A weighting factor is applied to each of the
scoring items to differentiate them from one another. This allows the importance factor,
discussed later, to be judged independent of how it affects the final score. Initial
Construction Cost receives a weight of 40, Future Maintenance Cost receives a weight of
25, all User Delay items receives a weight of 30, all Constructability items receives a
weight of 20, and all Environment items receives a weight of 10. The four major
categories are further broken down into individual sub-categories where the actual scores

are applied.

There are four parts to the score for each factor. Part one is the weighting factor, 40, 25,
30, etc., discussed above. The second part is an importance factor. The importance factor
is the relative importance of the item to ODOT. It is to be expected that other entities
would assign different levels of importance but as the pavement selection decision
belongs to ODOT, so does determining the importance factors. Importance factors vary
between one and ten. The third part is a reliability factor. The reliability factor ig the
accuracy of or confidence in the data. For example, initial cost data is well established
and has a high reliability factor but since future maintenance of traffic techniques are
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unknown, the reliability of future user delay is low. Reliability factors vary between one
and five. The final part is a spread factor. The spread factor accounts for the differences
between the alternatives, Spread factors vary between 0 and 1.0 depending on the
difference between the alternatives, All of the factors, their weight, importance, and
reliability are given below. Spread factors are detailed later.

1. Cost

a. Initial Construction, Weight = 40, Importance (1) = 8, Reliability (R) =5
b. Future Maintenance, Weight =25, 1=8,R=2

2. User Delay (Weight = 30)
a. Initial Construction, I=3% R =3
b. Future Maintenance, I =6, R = 2
3. Constructability (Weight = 20)
a. Subgrade, [=7, R =3
b. Drainage Concerns, [ =2, R =4
¢. Uniformity of Cross-Section, [ =6, R =5
d. Maintenance of Traffic, 1=7, R =3
4. Environment (Weight = 10)

a. Recycle-ability, I =3, R =4
b. Ride, =35, R=3

* User Delay - Initial Construction is given a low importance rating because it is
expected that the same number of lanes as currently exist will be maintained during the
initial construction in accordance with ODOT policy 516-003(P). Since the number of
lanes is not reduced, the importance is judged to be low.

Definitions

1.a. Cost - Initial Construction

Cost of initial construction for each alternative. Initial construction cost is not
affected by discount rate. Lower initial cost is preferable.

1.b. Cost - Future Maintenarce
Total cost to maintain the pavement for the entire 35-year analysis period, using
the real discount rate for 30-year or greater programs published in the current

revision of Circular A-94, Appendix C from the federal Office of Managemennt
and Budget. Lower future maintenance cost is preferable.
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2.a. User Delay - Initial Consfruction

Time in lane closure days to complete initial construction of the pavement items.
Less time is preferable, howcover, time to construct the pavement may not be the
controlling factor. This factor will not be used for pavements built in new
locations or when it is determined that bridge or other work is the controlling
factor.

2.b. User Delay - Future Maintenance

Time in lane closure days to complete all of the future maintenance activities.
Less time is preferable.

3.a. Constructability - Subgrade

Potential risk due to unanticipated subgrade problems during initial construction.
Higher risk could result in higher costs for initial construction due to change
orders or could result in reduced performance if problems are not identified and
corrected. Various alternatives and their level of risk are as follows:

Unbonded Concrete Overlay No visk
Whitetopping No risk
Rubblize and Roll High risk

risk

New Flexible Pavement Medium to higl

New Concrete Pavement Medium to high risk

New Composite Pavement Medium to high risk
Lower risk is preferable.

3.b. Constructability - Drainage Concerns

This relates to the ability to provide drainage. When the existing pavement 18
removed, a new drainage system can be properly located and easily installed. If
the existing pavement is left in place, retrofitting new underdrains or replacing
outlets of the existing drains is more difficult, may not be properly located, can
undermine the existing pavement if the underdrain trench collapses, and may not

provide the same level of drainage a new system would. New drainage is
preferable to retrofitting.

3.¢. Constructability - Uniformity of Cross-Section
Alternatives that do not include removing the existing pavement usually result in

a large elevation increase and may require pavement removal and undercutting to
lower the elevation at bridges. The result is non-uniform typical section along the
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length of the project. Also, if a new lane is being added, there will be non-
uniformity across the width unless the existing pavement is removed. Non-
uniform sections can result in differential performance. The entire pavement may
have to be treated because a part of it is distressed. Uniformity across the length
and width of the project is preferable.

3.d. Constructability - Maintenance of Traffic

This relates to the cost and ability to maintain traffic during the initial
construction. District must develop a conceptual maintenance of traffic plan for
cach alternative and define the differences between alternatives. Alternatives with
cheaper and/or easier maintenance of traffic are preferable.

4.2, Environment - Recycle-ability

This concerns the future recycle-ability of the pavement to be constructed. There
are environmental and performance concerns with using recyeled concrete in
many applications. Disposal of old concrete may be expensive if no locations
exist within the right of way to bury it. Reeyeled asphalt has none of these
concerns when used according to the specifications. The ability to recycle is
preferable.

4.b. Environment - Ride

A smooth ride is one of the most noticeable and important factors affecting the
traveling public. Pavements built smoother initially tend to maintain smoothness
longer. Smoother pavement is preferable.

Spread Factor

The spread factor accounts for the differences between the alternatives. Spread factors
vary between 0 and 1.0 depending on the difference between the alternatives.

Initial Construction Cost

Alternatives within the specified percentage of the alternative with the lowest
initial cost are assigned the given spread factor. Lowest cost alternative always
receives 1.0.

0-3% 3.01-6% 6.01-10% 10.01-15%  >15%

1.0 0.8 0.5 0.3 0

Future Maintenance Cost
Alternatives within the specified percentage of the alternative with the lowest

firture maintenance cost at the real discount rate for 30-year programs published
in the most recent federal Office of Management and Budget Circular A-94
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Appendix C (3.2% as of Jan. 2003) are assigned the given spread factor. Lowest
cost alternative always receives 1.0.

-10% 10.01-20% 20.01-30% 30.01-40%  >40%
0 0.8 0.5 0.3 0

— D

User Delay - Initial Construction

Alternatives within the specified percentage of the alternative with the fewest
number of days of lane closure for initial construction are assigned the given
spread factor. Alternative with fewest days always receives 1.0.

0-25% 25.01-50% 50.01-75%  75.01-100% =>100%
1.0 ' 0.8 0.5 0.3 0

User Delay - Future Maintenance

Alternaiives within the specified percentage of the alternative with the fewest
number of days of lane closure for future maintenance are assigned the given
spread factor. Alternative with fewest days always receives 1.0.

0-25% 25.01-50%  50.01-75%  75.01-100% >100%
IREY 0.8 0.5 0.3 0
Subgrade

Yy

Unbonded Concrete Overlay and Whitetopping = 1.0
New pavement and pavement replacement, ali types = 0.7
Rubblize and Roll, and Crack and Seat = 0.6

Drainage Concerns

New pavement and pavement replacement, all types = 1.0

Unbonded Concrete Overlay, Whitetopping, Rubblize and Roll, and Crack and
Seat=0.§

Uniformity of Cross Section
If no widening (permanent lane addition), all alternatives = 1.0
If widening:
New pavement and pavement replacement, all types = 1.0

Rubblize and Roll = 0.8

A-10
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Unbonded Concrete Overlay, Whitetopping, and Crack and Seat = 0.6
Maintenance of Traffic

Alternatives with an advantage = 1.0

Alternatives with a disadvantage = 0.5

When no alternative has any advantage, all alternatives = 1.0
Recycle-ability

New Flexible and Flexible Replacement = 1.0

Rubblize and Roli= 0.9

Crack and Seat = 0.8

New Rigid, Rigid Replacement, and Whitetopping = 0.7

Unbonded Concrete Overlay = 0.3
Ride

All asphalt alternatives = 1.0

All concrete alternatives = 0.7

The table below shows each factor, its weight, importance, reliability, and the possible
spread values.

Faclor Weight | Importance | Reliability Spread
initial Const. Cost 40 8 5 1 {081 05 103 0
Future Maint. Cost 25 8 2 17 1681 05 103 0
User Delay - Initial
Construction 0 3 3 1 108105 |03 0
User Delay - Future
Maintenance 30 8 2 1 108 05 103 G
Subgrade 20 7 3 1 0.7 0.6
Drainage 20 2 4 1 0.8
Uniformity of Cross Secticn 20 6 5 1 0.8 0.6
Maintenance of Traffic 20 7 3 1 0.5
Recycle-ability 10 3 4 1 108 68 1071 03
Ride iC 5 3 1 0.7
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Other factors considered for the scoring system include: force account work, snow and
ice differences, late season paving, highway lighting, and pavement markings. These
factors were discarded because of low importance, low reliability or both, lack of any
defensible spread difference between alternatives, or curreni research in the area. For
example, highway lighting is designed the same for all pavement types so there is no
difference between alternatives.

The score for each factor is determined by multiplying the weight by the importance by
the reliability by the spread. For example, the alternative with the lowest initial
construction cost would get a score for initial construction cost of 40*8*5%1.0 = 1600.
The total score for each alternative is the sum of the individual scores for each factor. The
total number of points available is 4500.

Future Updates to the Pavement Selection Process

It is expected that this process will be revised and updated in the future. A documented
process will be developed to consider and implement or reject any changes which will
affect pavement type selection. This will include design changes, specification changes,
changes to the future maintenance schedules, changes to the scoring system, and all
supporting information such as rules for estimating unit prices, production rates for lane
delay, etc.

Summary

The new process provides a more holistic approach to pavement selection. Tt is intended
1o account for all of the important differences between different pavement types and
rehabilitation treatments. Each step in the process is clearly documented and the
responsibilities are clearly defined, The process is not intended nor expected to make
everyone happy. In a competitive environment between two industries, there will always
be a winner and a loser on each project. This process will clearly show why one
alternative was selected since decisions are made on technical criteria. The new process Is
an improvement and provides ODOT with a valuable tool to select the proper pavement
type for a long-life, quality pavement.

A-12
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Pavement Type Selection Flow Charts
for

10 Comparison States
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INDIANA DEPARTMENT OF TRANSPORTATION
TYPE SELECTION PROCESS
{Current)

Perform Life Cycle
Cost Analysis |
|

T
H

|

Cost within

10% of lowest
\\ estimate

N

Subjectively. Consider
other factors such as:
Scope of Project
Adjoining pavement
Constructability
Traffic Controt
Competition

No _ Eliminate
— _
Aliernative

lg————ea

¥
Selection
' Document |

Issued 3
P

|
|
?
N
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MARYLAND DEPARTMENT OF TRANSPORTATION
TYPE SELECTION PROCESS
(Existing)

. t
\ Perform Life Cycle
Cost Analysis

|

Cost within

10% of iowest
- estéma?_e/
\( e
Yes
v;
‘ Perform Subjective
‘%Engineering Analysis

Eliminate
Alternative

A& /'h Eliminate

Engineering T Alternative

Criteria

|

Yes

b4

|
l Make Type Selection

b
Selection
Document
lssued

S
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TYPE SELECTION PROCESS
(Fiture)

Perform Life Cycle
Cost Analysis

Ne

Cost within
10% of lowest - No

gstimate

Yes
|
Y

Perform Objective ‘
Engineering Analysrsz
Use weights and !
numerical criteria for !
l
|

the various non-cost
related factors

i

— T

— \‘\\\
Alternative Scores the most > !
points

.o
o

| Make Type Selection ‘

\
|
E
| S lection |
!
I Document
|
g Issued

L

A-96

APPENDIX B

Eliminate

T Alternative

Eliminate
Altarnative



APPENDIX B

MICHIGAN DEPARTMENT OF TRANSPORTATION
TYPE SELECTION PROCESS

Develop Preliminary
Designs
At lLeast
1 Rigid
1 Flexible

|

|
|
¥

‘ Perform Life Cycle
| Cost Analysis

i

;

|

|
X

N
Alternatiw .
el e i
ype =eie | Cycle Cost
‘ | =
3
v
[ !
i Issue Pavement ]
i Selection |
L
m..,—/
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MINNESOTA DEPARTMENT OF TRANSPORTATION
PAVEMENT TYPE SELECTION PROCESS

Traffic Rigid Pavement
BESAL's Y eg e Selected |
S >10,000,000 N
\ \\.,,,,,/

No
i
I
BTErSa.fAﬁf Seiect Pavement
's N . rra it
. Perform Life Cycle Type with Lowest
& ?.OC)tQ,OGO Yes =P " "cost Analysis i Life Cycle Cost
o !
w,aoo,oaﬁ o

No
i
et N T
BESAL s Subgrade Sosl ( Flexible Pavemant
1, DOG 000 Yes— R-Value Yes—-——mn Selected
>40 \
~_7 GOO 000 - ‘\m//m
No
|
k4 .
Z Select Pavement
| Parform Life Cycle | Type with Lowest
Cost Analysis Life Cycle Cost
\.\W_//ﬁ\}
b
Traffic Subgrade Soil Flexible Pavement
BESAL's Yeg— R-Value Yo ——p Seiected
<14,060,000 =40
.

t i Select Pavement |
3 .
‘ Perform Life Cycle ”3 Ty_pe with Lowest
i Cost Analysis l Life Cycle Cost
! {
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NEW YORK DEPARTMENT OF TRANSPORTATION
TYPE SELECTION PROCESS

Perform Engineering

[
‘ Analysis
1

i
P

.

Alterative \B.m Eliminate
i
Satisfies Engineering No— Alternative

\ GrltV/
i
|
Yes

|
i
4

[ Develop Preliminary
’ Designs

4

Cost Analysis

|
i
Perform Life Cycle |
\

l
i
O

\ Alternative -
Make Pavement Y B has Lowest Life e N —— Ehmlna}te
Type Selection Alternative
Cycle Cost
i \\

h 4

f
| lssue Pavement l
Selaction |

_y
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PROVINGE OF ONTARIO
PAVEMENT TYPE SELECTICN

.

Pearform Engineering
Analysis

" Altarnative

< Satisfies Enginearing

Criteria
\‘M\\‘_//
\

No——+p

! Develop Preliminary Designs
New or Reconstruction, at least 2
{1 rigid and 1 flexible)
Rehabilitation, at least 3

¥

-

Perform Life Cycle Cost
Analysis

Present Designs to | Project Length > 10 Lane km
Pavement Selection @ No—< and ESAL’s > 1,000,000
Commities F‘ — within next 4 to 5 years
]
E

" Alternative ™ Eliminate

has Lowest Life No—p )
Cycle G ost/ Alternative

L Make Pavement
‘ Tyne Selaction

-

-

T

Selection
Document
lssued
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Eliminate
Alternative

Yes-—
//q

Detailed Design Plus
Development of LCCA
Cost Adjustment
Factors for
Flexible/Rigid
Altemative Bid

|
:
i
i
i

4

|
i
i

Present Designs to
Pavement Selection
Committee

|

|

Alternate Biading
1 rigid Design
1 Flexible Design
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PENNSYLVANIA DEPARTMENT OF TRANSPORTATION
PAVEMENT TYPE SELECTION PROCESS

Prepare pavemént
designs

A4

District determines equivalent sections
{minimum of 2; ACP and PCCP): Field view commitiee

i

‘—Aucﬂon Costs
Ara they > $1OM >~———-~»———Yes——1

1 LCCA not required
District determines
[ navement type

hJ

!
i
LCCA Required |

>4___.

RN
~Can LCCA b8™._

Yes _ waived on special e N G ey
. considerations :

|
v -

Committee review
District makes pavement
type selection

| Perform L.CCA Determine ]

Present Worth

{
|

e
. . \
r—mNo Ehfference in costs)-wwm—————\’esj

\\\QW/

|
v
\ \ Options are considered
|

Select alternatwe
with the jowest
present worth

| egualvalue to DOT;
District determines
pavement type

Document
Prepared

N

z
‘ Selection
L
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WASHINGTON STATE DEPARTMENT OF TRANSPORTATION

TYPE SELECTION PROCESS
(Existing)

Perform Life Cycle
Cost Analysis

|

R “
T Justification |
1?;52;\;22;2; _No Required for
:sfi-'r‘afe Further |
bl Consideration |
!w Yes PN
/l‘ltemative\M
< can be Justified in °©
\\spite of cost d
3 Re@nalyze
Yes |
' v
!Perform Enginesring Eliminate

Analysis
Results of the s
Engineering; LCCA; and //\\\

Environmental,
Operational, and Socigtal
Factors Analysis are
Reviewed and type
Selection Made

|

A

T

Pavement Type
» Selection Committee
Concurs in Selection |

No i

o . .
Yes -~ Alternative Safisfies - No

T Engineering ~
\Cntel’la/

i
i Yes

Alternative

Eliminate
Alternative

Selection |
Document |
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WASHINGTON STATE DEPARTMENT OF TRANSPORTATION
TYPE SELECTION PROCESS
{Proposed revision)

i‘Perform Engineering ‘
‘ Analysis 1

\

%\\

— Alternative Satisfies . No _ FEliminate

T~ Engineering Alternative
"~ Criteria
‘\\/

*
Eyaluzte
Environmeantal,

—~

|
|
|

Coerational, and
Societal Factors
PN
pormir———e - Raanalyze Eliminats
Vleezs urater/— Alternative
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i Justification [
‘ Perform Life Cycle Required for |

Cost Analysis | Further
i | i Consideration
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|
E L Altemative

T

Y COSt mthm /*ematw\ \ No
£s 15% of lowest d:an be Justified in
I estimate . spite of cost

!

Results of the
Engineering, LOCA; and
Environmentai,
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Factors Analysis are
Reviewed and type
Selection Made

| Pavement Type
» Selection Committee

' Concurs in Selection

No 3




APPENDIX B

WISCONSIN DEPARTMENT OF TRANSPORTATION
PAVEMENT TYPE SELECTION PROCESS

I 1972 AASHTO Design Guide {(WisPave AC & PCC Modules)
! (Inputs: soils, traffic, serviceability, mix paramaters, etc.)

| AR
§ L“ﬁ

i —

IDetermine SN
Determine Equivalent Sections

{generally 2, but up to 8} '

e

|
L
t
E
£
i
|
4

LCCA (WisPave LCCA Module)
5% discount rate, 50-year analysis period

J

Performance inpuis

(hard-coded service lives)

tnitial Structure
Rehabs

Agency Cost Inputs
{using WisFrice or other)
Construction unit costs

X
A

! Saiect Low Cost
] Alternative

L’“- .

A

|

Selected
Pavement
Type

y

¥

Rehab unit costs
Maint costs ($/lane mi)

Daterministic LCCA Resulls

E

E
/ ‘Co s\_‘
Yes ——«[@;ﬁ/ P .

Peer Review Committee |
Determines Pavement

type

No————

PR 4
! Selected
Pavement ‘
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Purpose

The purpose of this interview is to gain insight into the following Iliinois Department of
Transportation practices:

¢ Pavement type selection
e Engineer’s estimate and life cycle cost analysis
¢ Other items that affect cost

Agency Interviewed

Illinois Department of Transportation

12_6 Fast Ash Street

Springfield, IL 62704-4792

Interview conducted between 10:00 AM and 12:30 PM on October 22, 2003.

Person(s) Interviewed

MName Title Phone Email

David L. Lippert, P.E. Engineer of Physical Research 217/782-7200 | lippertdli@nt.dot.state.il.us
217/782-2572 |

Priscilla Tobias, P.E. Policy Engineer 217/524-1649 | tobisspa@nt.dot.state.il.us

David L. Piper, P.E. Highway Policy Engineer 217/785-0720 | piperdi@nt.dot.state.il.us

Matt Mueller, P.E. Technical Services Engineer 217/782-3479 | mueliermwi@nt. dot.state.il.us

i. Do you have a documented pavement type selection procedure for:

New Construction — Yes

Reconstruction — Yes

Rehabilitation — Yes (if the job is widening, the policy advises that selection be based on
first cost.)

Special designs are not covered by policy. These include rubblization and unbonded concrete
overlays, “high stress” locations, high traffic with traffic factor exceeding 35), ete. LCCA is not
used for these situations.

Page 54-1(9), Figure 54-1A of Pavement Design manual covers this procedure.

2. How long have you used the current type selection procedure?

A procedure has been in place since mid 70s. Mechanistic—empirical (M-E) based design was
adopted in 1989 by IDOT after 8 years of research and development, IDOT subjected the M-E
procedures to field verifications and internal review prior to implementation. Issues ranging

from design parameters and their effect on pavement design, to life cycle cost selection, were
analyzed. An IDOT-Industry task force was set up to provide a forum for industry input during

C-1
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the decision-making process. Based on these activities, IDOT adopted and implemented the new
pavement design procedures and associated type selection processes in 1990. These continue to
serve IDOT to this day.

-~

3. Changes made over the last 5 years:

The procedure has been “tweaked” slightly over the 5 years. Recently, the need to provide
sealing of transverse joints in jointed concrete pavements has been eliminated. More changes are
underway at this point, however, nothing has been made official as yet.

What prompted the change? Changes to design details (e.g., joint details such as saw cuts,
dowel design, etc) prompted the minor “tweaks” to this point.

4. Have you used alternative bidding as a means of making a pavement type selection
during the past 5 years? If yes describe the process. Was alternate biddingused on a
Federal-aid project? If so, what was the basis of FHWA’s approval?

No. IDOT does not use alternative bidding.

5. Importance and extent of industry involvement in the development of type selection
process?

An IDOT-Industry task force was set up to facilitate industry input into the pavement type
selection process during its development (see question 2 for details). Based on the industry
review, IDOT re-evaluated and refined its design and type selection process. However, industry
has no involvement in the way projects are selected within IDOT’s pavement type selection
process.

6. How was the selection process implemented within the agency?

The selection process is implement through a design manual. Districts perform the design and

conomic analyses of alternatives using the established unit costs and scheduled maintenance
and rehabilitation and routine maintenance quantities and forward the results to the central
bureaw. The central bureau reviews the designs and economic analyses for accuracy. For new
construction or reconstruction, if the LCCA leads to a cost difference of greater that 10 percent
for competing alternatives, the alternative with the lowest cost is chosen. If the costs are within
10 percent of each other, then the districts refer the design to the Pavement Selection Committee
for final decisions. The Committes comprises of 5 voting members — 3 central bureau members
and 2 members where the project is located. The committee evaluates several “secondary”
factors subjectively before arriving at a decision. These include:

e Construction considerations (e.g., staging, shallow utilities)

» Adjacent pavements (commonality, urban centers, signals, stop-go traffic, etc)

s District’s local issues (past performance, impact on business due to construction, etc)
s First cost

» Project size and scope
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7. How is the type selection process related to the overall project selection, budgeting,
planning proecess used by the agency?

The type selection process is secondary to the overall programming of the DOT’s capital outlay
process. Programming is done years in advance and type selection is performed months (in some
cases years) in advance of actual letting of jobs. Pavement type selection is done in Phase I and
provides a more realistic estimate of costs.

8. Pavement types used for new constructien or reconstruction over the last S years

(guesstimate}
Pavement Type ' Approximate sq. yd. (do not Performance
traci lane miles) {Good Fair Poor)
Interstate Other 4 lane
Full depth ACP 3,139,851 Good
Deep Strgth ACP N/A N/A
ACP(less than 67} agg N/A N/A
base
Jointed Plain (JPCP) 4,577,865 Good
Jointed Reinforced 26038 N/A - Insufficient data since only small
(JRCP) quantities built for compatibiiity with
adjacent sections.
Continuously Reinf. 2,062,318 Good
(CRCP)

*The last five years saw an unusual amount of interstate pavement being