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27. Description of the analysis process
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28%. Routine maintenance
Crack sealing, patching

29. Preventive maintenance
Chip sealing

30. What are the states standard routine and preventive maintenance operation and
schedule by pavement type?

There are no standards or rouiiﬁe schedules,

51. Allocation of resources between maintenance, rehab, new and reconstruction
None

32. Do you have a formal system to track pavement condition, cost, and survivability?

The Washington State Pavement Management System is used to track pavement condition and
survivability. -

33. Do you allow old concrete to be recycled? If so into what products? Percentage
limits?

Yes, everything (as long as it meets the material specifications for the product it is replacing)
except new concrete pavement, hot mix asphalt pavement, and gravel backfill for dry walls.

Becomes property of the contractor. Biggest difficulty is meeting LA wear specs.

34. Do you ailow HMA materials to be recycied? If so inte what products? Percentage
limits?

Yes, may be used in ballast, shoulder ballast, crushed surface, aggregate for gravel base, gravel
backfill for foundations, and borrow (with some limitations) as long as the total bitumen content
does not exceed 1.2 percent (or 8.0 percent in some borrow applications) and the combined
material must meet the material specifications.

Allowed in HMA up to 20% no new mix design required. Over 20% new mix design required.
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Purpose

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

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

Agency Interviewed

Wisconsin DOT

Hill Farms State Transportation Building
4802 Sheboygan Avenue

P.C. Box 7910

Madison, W1 53707-7910

Person(s) Interviewed

Name Title Phone Email

Mr. Steve Krebs Chief Pavements (608) 246-5399 steven.krebs(@dot.state. wius
Engineer

Ms. Laura Fenley Structural 777 (608) 246-5455 lanra. fenjev@dot.state. wiug

General Notes:

Seot Schwandt had 95% developed a probabilistic LCCA but it never got adopted. WisDOT will
go to probabilistic, but they’re waiting for FHWA guidance,

WisDOT primary pavement types are conventional AC (AC over flexible base with 2 to 3:1 ratio
of base/AC) and doweled JPC. Service life (i.e., time to first rehab) of AC is 18 yrs, while
service life of PCC s 25 yrs.

Designer can develop multiple AC and multipie PCC designs and then run them through the
LCCA (up to 8 can be analyzed at 2 time)

1. Do you have a decumented pavement type selection procedure for:

New Construction (defined as starting from a new grade): Yes. WisPave software
with documented procedure (Facilities Development Manual [FDM]l, Chapter 14)
Reconstruction: (defined as creation of new structure, with range being pulverization or
removal of top bound layers to removal down into subgrade [incl. subgrade

_ modification]) Yes. WisPave software and FDM
Rehabilitation: Yes. WisPave software and FDM
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2. How long have you used the current type selection procedure?

Current procedure has been in place for about 20 years. It has been fidly automated using Visual
Basic for about 3 years, and with Excel spreadsheets for about 8 years.

3. Changes made over the last 5 years? What prompted the change(s)?

Some changes have been made, including automation using Visual Basic and the determination
and use of hard-coded service lives. These changes were prompted by the desire for better
execution and more standardization.

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

Mo

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

Involvement has been pretty high through the Pavement Design User Group, which consists of
WisDOT engineers, consultants, and industry reps. A Pavement Policy Cominittee, consisting of
WisDOT engineers/managers only, help guide policy changes by answering the question, “Are
we making the right decision?”

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

Through the Facilities Development Manual (FDM). See chapter 14 of FDM.

Mid 1980’s is when WisDOT began instituting LCCA, more on their own than as a result of
FHWA or others.

7. How is the type selection process related to the overall project selection, budgeting,
planning process used by the agency?

It’s an independent process.
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8. Pavement types used for new construction or reconstruction over the last 5 years

Pavement Type E Approximate lane miles Performance {within last S yrs, any

Interstate Other 4 lane early failures?)
(Good Fair Poor)

Fuli depth ACP None None Not applicable

Deep Strength ACP 190 (I-39) 30 Good

ACP{less than 67) agg 1,700 total Good

base

Jointed Plain (JPCP) 214 total Good

Jointed Reinforced Mone None Mot applicable

(JRCP)

Continuously Reinf. None None Not applicable

{CRCF}

9. Thickness design procedure used and design life (if AASHTO which version)

ACP: AASHTO '72 (design life=20 yrs, estimated ESALs)
PCCP: AASHTO *72 (design life = 20 yrs, estimated ESALs)

10. What analysis period used for each pavement type?
50 years
11. Are there different foundation/base requirements for AC and PCC?

WisDOT uses 2 to 3:1 ratio (base/surface) for AC pavements. Designers have flexibility to
select ratio. Also, designers have a range for structural coefficients for some materials, but not
others (e.g., crushed stone=0.14).

Standard base requirement for PCCis 6 in, If permeable base is to be used, a 4-in drainage layer
on top of a 6-in aggregate base must be specified. :

Subgrade improvement required based on geographical location (66% of State required to use
subgrade improvement, usually a sand material). Designers are required to spec for it, unless
local data show otherwise. When used, credit can be given to structure {increased k for PCC
design, increased soil support value for HMAC design). Reason for the requirement is purely
construction platform-related.

12. Does WisDOT use smoothness as design criteria and, if so, do they use the same initial
serviceability in design?

Yes, within the design equation (PSI). Initial = 4.2 for AC, 4.5 for PCC (Steve: this is absolutely
backward, we only use it because that’s what *72 Guide says to use). Same terminal values (2.5)
are used for AC and PCC.
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For construction acceptance testing, California profilograph is used to measure smoothness.
Typical IRI for new AC is 0.85 m/km. Typical IRl for new PCC is 1.1 m/km. Incentive is paid
for smoothness (designer’s option)

For in-service testing of the network, South Dakota type profiler is used to measure smoothness.
13. Typical costs and method of contract measurement

ACP in place $18 to 30/ton (depending on mix type). Cost of asphalt cement ranges
from $175 to 275/ton.

JPCP (slab only) $15t0 32/yd” (this includes cost of dowels). For a 10-in JPC, typical
cost is $21/yd)

JRCP (slab enly) Not Applicable

CRCP (slab only) Not Applicable

14. How important is first cost versus future costs?

These are considered the same;' one is not weighted any higher than the other. The LCCA

procedure is what it is, discount rate determines relation.

15. Is life cycle cost analysis used?

Yes.

- 14. What analvsis period is used?
2 A

50 years

17. Discount Rate (how established)

5% as dictated by Department. 5% value was developed by an cconomist in the old planning
unit. The economisi researched the discount rate o a great extent and came up with this value,

which is somewhat of 2 social discount rate, based on resource allocation versus capital
financing. No documentation of the research is available, however.

18. Initial Agency Costs — Estimating procedui‘e
WisPrice data are used. Construction costs only are used. No accounting of engineering, design,

traffic control costs, etc. is made. Although traffic control costs will vary, they are too difficult
to determine.
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1. How does WisDOT determine unit cost to include in the cost analysis (standardized or
project by project)? Is the size of the project used in the database considered (econemy o
scale)? Age of the price data? How often updated?

Done at the designer level, on a project-by-project basis. The size of project is considered. Price
data are up to the most recent letting and are updated every month.

20. Are price adjustment factors used for any materials and, if so, are they used in the life
eycle cost analysis.

Yes. Fuel cost adjustment factor. There is a bid item for this. Not used in LCCA though.
21. Actual cost versus estimated cost {are completed projects evaluated for overruns etc.)

All projects are evaluated for cost overruns, but overruns are not considered in pavement type
selection process.

[

2. Routine maintenance (how estimated, operations included)

Rough costs, in terms of $/lane-mi, are provided by Maintenance. Costs are a statewide number,
there is no breakdown by county {note: maintenance of State highways is performed by the
counties). Costs are only for mainline maintenance and they include routine activities such as
crack filling and seal coating for AC, and joint resealing for PCC.

23. Rehabilitation (how is timing estimated, techniques used, etc.)

Based on service life analysis (actual data). Rehab treatments are outline in FDM, but most
common include conventional overlay, mill-and-overlay, and diamond grinding. Designer has
the option of changing the timing of rehabs and not assigning them.

s

Residual value (recyching): No. WisDOT doesn’t know what they’re going to do at the
end of the analysis peried.

Construction traffic control (crossovers, added lanes, barriers, detours, ete.): Not
considered.

Engineering and administration: Not considered.

Salvage Value (prorated life or other procedure): Yes. Prorated life method.

Description of the analysis process: See figure 1.
24. How are user costs weighted in relation to agency costs?

User costs are not considered.
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Figure 1. Diagram of WisDOT pavement type selection process.

1972 AASHTO Design Guide (WisPave AC & PCC Modules)
(Inputs: soils, traffic, serviceability, mix parameters, etc.)
¥

Determine SN

A

Determine Equivalent Sections
(generaily 2, but up to 8) Design Criteria
Adjustments

Thickness determined
at District level

A

LCCA (WisPave LCCA Module)
594 discount rate, 30-year analysis period

Agency Cost Inputs
(using WisPrice or other)
Construction unit costs
Rehab unit costs

Maint costs ($/lane mi)

Performance Inputs
{hard-coded service lives)
Initial Structure
Rehabs

v
b

i

Deterministic LCCA Resuits |1

Cost Difference <= 3%

w
© , Peer Review for
i > 5% . .
Cost Difference > 5% discussion as to reasons
for higher costs.

v
Selected Pavement Type
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25. Vehicle operating costs

User costs are not considered.

26. User Delay

User costs are not considered.

27. Description of the analysis process
User costs are not considered.

28. Routine maintenance

Routine and preventive maintenance of the mainline only are combined into one statewide cost.
Maintenance includes crack sealing, patching, seal coating, joint resealing.

=

29, Preveniive mainfenance
See response above.

30. What is WisDOT’s standard routine and preventive maintenance operation and
schedule by pavement type?

Maintenance for new AC and AC overlays): Crack sealat 3 years, seal coat at 8 years
Maintenance for PCC: Joint reseal at 10 and 15 years.

31. Alocation of resources between maintenance, rehab, new and reconstruction

Not determined by Pavement Mgt group. Not sure how this plays into the selection process.
Department can investigate this a little further.

32. Does WisDOT have a formal system to track pavement condition, cost, and
survivability? '

Pavement Conditions: Tracked through pavement monitoring and the Pavement Management
System database. South Dakota profiler is used. Each section is surveyed every other year.

Pavement Costs; Proposal Management group {(outside of WisDOT) provides Department with
cost data for use in WisPrice. WisPave includes ability to filter projects according to size,

location, etc. It is based on 3 lowest prices for each bid item for each project.

Survival is evaluated.
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33. Does WisDOT allow old concrete to be recyeled? If so into what products?
Percentage limits?

Some of this is done, goes into unbound layers and into new PCC. Vast majority is for unbound.

34. Does WisDOT allow HMA materials to be recycled? If so into what products?
Percentage limits?

This is done, goes into unbound layers and into new AC. Vast majority is going back into
unbound.
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Appendix D

Table Notes :

. Whenever more than 10% of reclaimed asphalt concrete pavement is used it must be included in the mix design to
establish the job mix formula and conform to the requirements of the specified asphalt binder for the asphalt binder
proposed for use in the mixture, by the combination of reclaimed asphalt, virgin asphalt, and rejuvenating agents. A
maximum of 10% RAP is allowed in polymer modified surface mixtures.

Up to 15% use grade of asphalt binder specified for the project. 15% 10 25% asphalt softer required

Subject to meeting mix design requirements

Up to 20% no new mix design, over 20% required 2 new mix design

. Two pay items for PCC sq. yd and cu. yd. the cu. yd. quantity is base on planned thickness

. Quantity is based on cored thickness up to 0.5 in over planned thickness

. Maryland is currently operating under an interim procedure that has not been formally issued and has not been
published.

8. Maryland did one alternate bid project under FHWA SEP-14

9. Currently 4.5% but going to OMB -AS4

10. Not unit cost based. Develop costs based on materials and construction costs at the specific site. Features for premium
enhanced designs are included after pavement type has been selected and are not included in the LCCA analysis

11. Ministry of Finance social discount rate. They suggest a s percent sensitivity Jevel

12. Also stili build some JRCP

13. Greater sand subgrade depth required for HMA, for frost protection

14. 26 years for new high-volume PCC and HMA, 21 years for unbonded PCC, 20 years for HMA on rubbilized

15. Analysis period selected to coincide with the end of the pavements service life

16. Must meet specification requirements for material being used as. Material becomes property of contractor and is
© generally used In non-state funded commercial work

{7. Material becomes property of contractor and is generally used in non-state funded commercial work

18. Percentage is by weight of total binder in the mix. Above 17% binder grade adjustments required

19, WisDOT policy set by economist in Planning a long time ago. Rate is somewhat of a social discount rate.

20. Flexural strength based on actual field data.

21. First and future costs have separate weightings.

22, Strategies reflect the overall maintenance approach that has been used network wide for a specific fix based on
historical maintenance and pavement management records

23: Some sort of type selection process has been in place in Illinois since the mid-70s; the latest revision is more than 10
years old.

4 For new and réconstructed JPCP and Fuli-depth pavements which enter the LCCA stream, M-E design is used.
However for JRCP and CRCP, modified AASHTO procedures are used. Same is true of composite pavements and
certain cross-sections widened and resurfaced with HMA,

25: Center-point loading at 14 days.

26: Only for Full-depth HMA and JPCP

27: Fixed cost and inciudes striping, {ane delineators, refiectors, etc.

28: There are 7 rehabilitation activities in the life cycle including patching and sealing. Quantities are specified in
detailed schedule. Shown here is the time to major activity.

- The maximum percentage of rap is a function of mix design and ranges from 0 percent for an Ndesign of 105 w0 30
percent for an Ndesign of 30 and is not allowed in polymer modified mixes.

30. For mixtures with more than 15 percent RAP, the department evaluates the asphait cement content of the RAP source -
matetial and determines the grade of the asphalt cement and recycling agent the contractor will be required to use in
the final mixture. When RAP is used, a plan to control RAP and procedures to handle the RAP of different
compositions must be developed and provided to the department.

31. Combined RAP and virgin aggregate shall meet percent crushed and natural sand quality requirements. The blend of
new asphaltic material with exiracted RAP asphaltic material shall meet the penetration or viscosity requirements for
the specified asphaltic material.

32. Payment is based on square yards for most projects, Tonnage is only used on very small projects and for leveling
courses.
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Concepts for Development of Survival Curves and Procedures for Adjustment

of Survival Curves to Account for New Technology
Harold L. Von Quintus, P.E., Michael I. Darter, P.E., John Hallin, P.E., & David K. Hein
December 9, 2003

Introduction

Survival curves have been developed and used by various agencies to determine the expected
service life of previously built designs and materials for use in LCCA and for other management
purposes. Survival curves are uniquely useful to LCCA because every point on the curve
represents the probability that a given pavement section will be rehabilitated {or reach a given
critical condition level). Thus, the time in years when the probability equals 0.50 (or 50 percent)
is the age used in LCCA pavement life projections.

The Ilinois DOT (1, 2) and the Ontario Ministry of Transportation (3, 4, 7) recently sponsored
studies that utilized survival curves. The procedures utilized in these studies are generaily
recommended for use. These curves can be developed for various original pavements (e.g., deep
strength flexible, full depth flexible, jointed plain and jointed reinforced concrete pavement) and
for all types of rehabilitations (e.g., thin HMA overlays, thick HMA overlays, unbonded PCC
overlay, diamond grinding restoration). The paving industries have sponsored the developed
survival curves for various highway networks, including corridors (such as a 100-mile corridor),
and even for specific counties,

This document briefly describes the development of survival curves that can be used in
developing the expected service life of pavement design and rehabilitation strategies appropriate
for use in LCCA. It also provides very preliminary concepts 1o modify these survival curves
based on new design procedures or new materials/design features that are not available in the
existing historical databases.

Development of Survival Curves

Survival analyses—also called probability of failure analyses—have been used for decades in
actuarial sciences. They have also been used in the pavement industry for many vears. Survival
analysis is a statistical method for determining the distribution of lives, as well as the “life.
expectancy,” of a subset of pavements. Since not all of the pavements included in the analysis
have reached the end of their service life, the mean of all sections ages cannot be used. The life
expectancy and probability of failure are computed considering all sections in the subset using
statistical techniques such as the PC SAS LIFETEST procedure. Survival curves have been used
to compare the mean and standard deviation of the expected service life for different design
features and site factors in evaluating the adequacy of the design procedure.
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Survival curves are typically based on age but can also be based on traffic loadings (ESALs).
The age or ESALs at “failure” must be based on a clearly defined condition, such as the age or
ESALs at major rehabilitation (overlay, reconstruction) or at a specific pavement condition (such
as PCI =65). The Illinois and Ontario survival curves are based on both age and ESALs, which
consider different survival aspects of these pavements. Together, these survival curvestell a
more complete story about how the pavements performed.

The Illinois curves are based on a definition of failure as when rehabilitation is actually placed.
Ontario curves are based on a definition of failure as when a certain Pavement Condition Index
(PCI) is achieved. Illinois survival curves for one family of pavement are shown in figure E-1
for both age and traffic. Care must be taken when inferring results from survival curves because
they directly represent the population of pavements they are based on. For example, if the 500
percentile life is 15 years, and these pavements were designed for 20 years, it does not
necessarily follow that they did not perform as designed because traffic may have been much
higher than planned for most of the sections included in the survival analysis. Thus, the traffic
survival curves are important to determine the traffic that these sections have been subj ected to
_during their lifetime, which may be two to four times greater than design traffic. So both
" survival curves are needed to teli the complete story.

Mathematical models are best fitted to the points in the survival curves to predict the probability
of survival or failure as a function of age or cumulative ESALs. The general form of these
models is as follows:

a

= +d Eq. E-1
1+ (Age—c)

Probability of Failure =

a

+d Eq. E-2
14 D (ESAL—c)

Probability of Failure =

Where:
© Failure existing pavement is overlaid or reconstructed
Age number of years since construction (new pavement or overlay)
ESAL = cumulative equivalent single axle loads since construction (new pavement
or overlay), millions
regression coefficients determined from analysis

Hl

a,b,c, d

Of course, the probability of survival is 1 minus the probability of failure. Optimization was
used to determine the regression coefficients that best fit the survival points to the above models
for each type of pavement and overlay of interest.
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Figure E-1. Age and ESAL survival curves for HMAUC in the northern Illinois.

E-3

A-198



Appendix E

Tt is important to note that survival curves for pavements are necessarily based on previously
built designs, materials, construction, and maintenance. The data used to develop the survival
rates or probability of failure curves are those included in pavement management databases and
represents typical construction, material specifications, mixture designs, and structural cross
sections that have been designed and built by the agency within the past time period represented
by the data. These can be called “benchmark” survival curves. It is often the case that many if
not most of the pavements included in an agency’s pavement management system database are
no longer constructed by the agency due to poor performance.

The next section of this document presents some preliminary concepts on how to adjust
henchmark survival curves. Two methods are described to adjust benchmark survival curves to
reflect new technology in improved pavement designs and rehabilitations. The performance of
these improved pavements is of course not available in the historical databases.

Modification of Survival Curves for New Conditiens and Materiais

Within the past decade, there have been major changes in the methods used by agencies to
design, build, and maintain pavements. Many agencies have just implemented some of these new
technologies, such as the Performance Graded (PG) binder specification, SMA, jointed plain
concrete pavements with dowels (JPCP), subdrainage layers, and others. Technical progress thus
creates problems in that the survival curves based on “old” pavement technology may not be the
same as survival curves based on “new” technology. But there are no or little physical daia from
“new” pavement projects to develop “new” curves. This will always be the case as technology
continues to develop over time. The existing survival curves must be adjusted to fit the new
technology more closely before they can be used in LCCA.

Most agencies agree that the survival curve and mean expected service life need to be adjusted
due to improvements in design and materials and construction. However, there is no accepted or
standard procedure that has been published for adjusting historically based survival curves. The
only known significant work of this kind was performed for the Ontario Ministry of
Transportation (4, 7). This work utilized a panel of agency and industry experts to provide
subjective input on the impact of the technological improvements and resulted in a small “shift”
of a couple of years in the 50 percentile life. The reason for the small shifts were the clear
recognition that many factors cause the deterioration of pavements and no single improverment in
technology will shift the 50 percentile life by a large amount.
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Practical Adjustment of Survival or Probability of Failure Curves

It is eritical to define the reasons for the spread in survival shown in figure E-1. Why do some
pavements fail early and some later on? The answer is that there are many causes of
mechanisms that lead to failure, and any population of pavements exhibits deterioration from
many causes and mechanisms. Major causes include the following:

e Construction quality (e.g., compaction of unbound materials, thickness of layers,
placement of dowels in JPCP, HMA air content).

e Design quality (e.g., HMA thickness, JPCP joint spacing, traffic loadings, subgrade
SUpport).

e Materials quality (e.g., durability to climatic factors like freeze-thaw, chemical attack).

e Maintenance quality (e.g., cleaning/clogging of subdrainage outlets).

Variations of each of these factors can result in shortening or lengthening of the time when
different distress types and smoothness becomes significant, causing a need for rehabilitation and

.thus contributing to the spread of the survival curve. In addition, there is always “random
variation” in fatigue life (of replicate sections) due to unknown causes that will cause some
spread of the survival curve for all pavement types.

Therefore, if a given design deficiency was addressed, this would have an impact on the survival
curve but not as great as might be expected because there are so many other factors that affect
performance that would not be affected. The use of data from limited test sections must be
carefully considered. For example, assume an experimental site that contained two test sections.
Test section B (new design) performed 50% longer than section A {conventional or old design).
This would not shift the overall population survival curve representing these designs by a factor
of 50%. The true shift in survival curve would be far less than 50% because many other factors
affect the life of pavement sections.

This can be illustrated by the example that follows for conventional HMA pavements. For the
example, let us assume that the pavement management database was used to determine the
number of projects within each age category and the types of distress that exceeded the critical
levels of the distress, requiring some type of rehabilitation. Table E-1 shows the major types of
distress over the design analysis period. Within each cell is the estimated percentage of total
failure that each contributes to HMA rehabilitation for that age group. The type of rehabilitation
will vary by distress, however, for this example the type of rehabilitation is not considered.

For this example, it is assumed that the agency 1s considering adopting the Performance Grade
(PG) binder specification to minimize the number of projects with early or premature rutting and
thermal cracking. The PG binder specification has been found to eliminate early rutting caused
by inferior binder properties on the high temperature side and eliminate early thermal cracking
caused by inferior binder properties on the low temperature side. For the data, we will make the
following assumptions.
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e Half of the projects with premature rutting are caused by inferior materials and the other
haif are caused by inadequate construction procedures. Use of the PG binder specification
will have no effect or impact on the inferior construction practices,

s Two-thirds of the projects with premature fransverse cracking are caused by inferior
materials or binder properties on the cold side, while one-third of the projects are caused
by inadequate construction. The number of projects that are expected to exhibit
transverse cracking for service lives greater than 20 years are not affected by the PG
binder specification.

Table E-1. Number of projects by distress type that exceed the critical levels of distress causing
rehabilitation (note, the numbers are fictitious, shown for illustration only}.

. . Age of Pavement, years wl;
[D“Stmss Type & Causes of Failure 0035 T35t 10| 10t 15 | 151020 |20t 30
- = =
e

. Inferior Materials ;
Ruttng & Construction 4 2 : ! 0
Bleeding Inadequate Mix & 1 0 0 0

Construction
Z{ar}i Y;erse Inferior Materials 3 2 2 3 3
LTACKINgE
: Inadequate
2
Raveling Construction 1 1 2 2 2
Bottom-Up Inadequate 0 | 3 4 4
Cracking Thickness ’ '
Top-Down Inadequate Mix " .
Cracking Properties 0 ! - ‘ 2
Edge Cracking, . .
LONWE Expansive Soils 0 1 2 1 1
Block Climate &
Cracking Inadequate Mix 0 0 2 3 3
Smoothness Distress & Inferior 1 1 3 5 4
Construction
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Given the above assumptions, new design strategy A in table E-2 summarizes the number of
projects that are expected to exhibit high levels of distress given the use of the PG binder
specification to improve the performance of HMA mixtures and pavements. New design
strategy B in table E-2 summarizes the number of projects that are expectcd to exhibit high levels
of distress with the assumption that the agency adopts the PG binder specification and perpetual
pavement concept. For the projects shown in column B, it was assumed that the perpetual
pavement concept will eliminate the bottom-up fatigue cracks but not the surface-initiated
cracks., Thus, the number of these projects was reduced to zero.

Table E-2. Projects that exceed the critical levels of distress, causing rehabilitation (numbers are
fictitious, shown for illustration only).

. Age Category, years
Distress 0105 51010 | 10tw015 | 151020 | 20030
New Design AlplalB|laiBlalBl|als
~trategy
Rutting 2 2 1 1 0 0 0 0 0 0
Bleeding 1 1 1 1 0 0 0 0 0 0
Lransverse ”
Cracking 1 1 0 0 0 QD 1 i 3 3
Raveling 1 1 1 1 2 2 2 2 2 2
Bottom-Up 6 o | 1,030 4lo] 40
Cracking -
Top-Down o Lo 1l il 222222
Cracking
Edge Cracking 0 0 1 1 2 2 1 1 1 1
Block Cracking 0 0 0 0 2 2.1 3 3 3 3
Smoothness 1 1 1 1 3 3 2 2 4 4
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Figure E-2 graphically illustrates the increase in expected service life for the example assuming
that the agency adopts the PG binder specification and perpetual pavement concept given the
other types of distress are found that occur on the highway network from the pavement
management database. The mid-range of each age group was used in the example for simplicity.

e LT T
= 80 | . /5-/:;
£ 70 A A —— Old Spec.
2 oS
w ST N -
“ =) R b /'}/ —=— PG Binder Spec.
2 40 L ,{/{/ ? * y
= ] /F’/ IR —4— PG & Perp. Pavi.
2 30 LA S R
a R/ ; | Spec.
o 20— SAf— |
% 40 /ﬂ - |
5 |1
0 -
0 10 20 30
‘Age, years

Figure E-2. Increase in expected service life for using new technology based on the types of
distress that typically occur on the highway network {numbers are
fictitious, shown for illustration only).

As shown in figure E-2, the 50 percentile expected service life prior to rehabilitation for the three
conditions is about 13 vears for the old specifications and design method, 15.5 years after
adopting the PG binder specification, and 17.5 years after adopting the PG binder specification
and perpetual pavement design method. Please note that these values are fictitious and shown
only for illustration. Note that a similar example could be created for rigid pavements.

The point of this ilustration is that the improvement of some aspect of design, construction,

materials, and rehabilitation will certainly shift the survival curve for the pavement type under
consideration, but the shift will not be that much because other factors affect performance and

life,
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Theoretical Adjustment of Survival or Probability of Failure Curves

The reliability of a pavément depends on the length of time it has been in service and design
features and site factors that are not properly accounted for in a thickness design procedure.
Thus, the distribution of the time to failure of a pavement type is of fundamental importance in
reliability studies. A method used to characterize this distribution is the failure rate. The failure

rate can be defined as foliows,

If f{t) is the probability density of the time to failure of a given pavement type and design
strategy, that is, the probability that the pavement will fail between times ¢ and #-+4f is
given by f{t) ¥4, then the probability that the pavement will fail on the interval from 0 to t
is given by:

F(y= | flx)ax Eq. E-3
The reliability function, expressing the probability that it survives to time ¢, is given by:
R{f)=1-F(1) Eq E-4
Thus, the probability that the pavement will fail in the interval from ¢ to 1+ 4t is F(i+4)-

F(1), and the conditional probability of failure in this interval, given that the pavement
survived to time £, is expressed by:

3/ Eq. B-5

Dividing by 4, one can obtain the average rate of failure in the interval from f to 4,
given that the pavement survived to time £

o

Fle+at)-Fie)l 1] ]
A [R(t}J Eq. E-6

For small ¢ one can get the failure rate, which is:

Z(t) = J}g% = 1-%% Eq. E-7

The failure rate is expressed in terms of the distribution of failure times. A typical failure rate
curve is composed of three parts or can be grouped into three areas, as shown in figure E-3 and
defined below.
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Figure E-3. Typical failure rate relationship for pavement structures.

1. The first part is characterized by a decreasing failure rate with time and is representative
of the time period during which early failure or premature failures occur. This area or
time typically represents pavements that were inadequately designed oz built, using
inferior materials.

2. The second part is characterized by a constant failure rate. A constant failure rate
represents the time period when chance failures occur, or the failures cecur at random
with pavement age. In some survival methods, this area is referred to as the useful life of
a pavement.

3. The third part is characterized by an increasing failure rate with time. This area or time
represents the reverse of the first part, and when failure is a result of multi-distresses as
related to a combination of parameters over time. As an example, exponential growth
increases in traffic, past the design period from which thickness was determined.

The failure rate can be determined by organizing the performance data in terms of the
distribution of pavement age exceeding a critical level {failure) versus the distribution of age for
those pavements exhibiting a value lower than the critical value. Figure E-4 shows a typical
probability of failure relationship from actual data included in the Long Term Pavement
Performance (LTPP) database for International Roughness Index (IRI) values measured on
flexible pavements in the GPS-1 and GPS-2 experiments.
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Survivahility Analysis for Roughness; Probability of Exceeding Critical }
Value
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Figure E-4. Survival analysis or probability of exceeding a critical roughness magnitude.

iven the above definition of each. paits of the probability of failure retationship with time, the
failure rate can be defined as:

fe)=Zl ){;&Z(EM Eq E-8

J =

Assuming that the failure rate Is constant within the second part and replacing Z(1) with &, the
distribution of failure times is an exponential distribution as shown below.

F)=ale™] . Eq.E9

Many survival curves, or conversely the probability of failure, are based on the above
relationships and assumptions. Unfortunately, the failure rate within the second part is not
usually constant, and the failure rates for the first and third parts are not inversely proportional to
one another. For these cases, which are typical for pavements, the failure rate can be estimated
by the following relationship.

Z(t)=apt™ Eq. E-10
Thus,
)= ape™ lo-e’ i Eg. E-11
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This density function is termed the Weibull distribution, and it is typicaily used in failure
analyses. Use of the Weibull distribution permits the adjustment of the probability of failure
based on new technologies and materials. This adjustment procedure is discussed below and is
based on limited testing or evaluation of the new technologies and materials.

Adjustment of Survival Curves

The following provides concepts for adjusting survival curves to account for the use of new
technologies and materials in life cycle cost analysis. The process assumes that the survival
curve or probability of failure curve has heen developed from actual performance data included
in historical databases using traditional design procedures and materials, as shown in figure E-4.
This process also assumes that limited laboratory and field testing is performed on the materials
and pavement structures, and limited performance data is available from other sources. As noted
above, parameters ¢ and f of the Weibull distribution (see equation E-11) can be determined
from existing data and then adjusted to account for the use of newer technologies and materials,
_similar to the example provided in the practical adjustment of the survival curves.

s Step 1—Separate the probability of failure curve into the three parts. Each part is
handied separately in making adjustments to the relationship. In addition, each part of
the curve will need to be assigned a specific type of distress that controls the failure
definition. For example, the premature failures might be more related to rutting or
thermal cracking for the first part, while fatigue cracking, smoothness, and/or PCI might
be controlling the second part, and fatigue cracking or durability type distresses
controlling the third part. This would be agency dependent, highway funetional
classification dependent, or other factors that existing technology does not proper
consider.

1
1

¥

o Step 2—Determine the adjustment that is to be made to the first part of the survival
curve. These can be based on limited torture testing in the laboratory and on limited
accelerated pavement testing. For this step, results from torture testing and accelerated
pavement testing for conventional structures and materials are compared to those built or
designed using the new technology. This testing comparison is used to determine the
increase in age or time to reach the constant or uniform rate of increase in failures. This
is just an adjustment in magnitude of age or shifting of the first part of the curve—the
rate of change is not varied. The reason for this direct shift in age is that most of the

~ premature failures are not dependent on time, but on other random factors that the
existing technology does not consider. The new technology is assumed to adequately
account for at least some of these random factors. The torture and accelerated pavement
testing are used to confirm or validate that hypothesis and its magnitude.
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s Step 3—Determine the adjustment that is to be made to the second part of the survival
curve. This adjustment can be based on limited accelerated pavement testing and long-
cerm field studies of the new technology used for other site factors (different climate,
foundations, etc.). For this step, the accelerated pavement testing would compare the
conventional structures and materials to those built or designed using the new technology
and the longer-term field comparisons can be obtained from the literature and other
databases. This testing comparison is used to determine any change in the rate of failure

© with age or time, In other words, the adjustment in magnitude of age can be time
dependent—the exponent of equation E-11. The reason for this time-dependent shift in
age is that the new technology may affect the slope of the chance failures, as well as a
direct shift in the magnitude of age or time. The type of adjustment is dependent on
whether the new technology is just materials or mixture design related with no change in
the structural design procedure or a combination of both. This adjustment is more
dependent on using engineering judgment because of the longer-term projections of
£ailure and its definition.

s Step 4—Determine the adjustment that is to be made to the third part of the survival
curve. This part of the curve is usually not adjusted but assumed to be the same as for the
initial data. The shift is simply that part defined from the end of the second part. The
reason for keeping this part of the curve the same is that longer-term predictions should
only be accounted for with actual data. Thus, this part should only be adjusted when

actual data become available.
e Step 5—Using the adjustments determined from Steps 2 and 3, calculate the new
probability of failure relationship. This relationship should then be compared to the one

developed from historical data 1o ensure engineering reasonableness,

e Step 6—The mean and standard deviation for the expected service life can then be
determined for use in LCCA.

Summary
While it is very important to develop an initial set of survival curves for a given pavement
“family,” it is equally important to realize that this curve represents that population of pavements

with its specific traffic, climate, design, materials, construction, and maintenance. This survival
curve could be thought of as a benchmark curve.
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As is normally the case, the highway agency has made many improvements to that “family” of
pavements over the past several years, and the use of the benchmark survival curve may not be
reasonable. An adjustment to this curve can be made to reflect the new technology
improvements to design, construction, materials, and maintenance. This adiustment must
consider the impact of the new technology to all types of failure mechanisms (distress,
smoothness, etc.). The overall impact to the population of pavements built with this new
technology will be to shift the survival curve to a longer life and perhaps also traffic carrying
capacity but this shift will not be great because of so many factors that affect pavement
performance. This topic is an area of very litile research and much remains to be discovered to
develop a reliable procedure to shift survival curve due to new technologies.
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Meecting Facilitator
Scope of Work

- Genergl

The Ohio Department of Transportation (ODOT) is requesting letters of interest (LOI's) from
qualified individuals to serve as a meeting facilitator. For purposes of this LOI, a facilitator is
described as an individual who provides impartial management of meetings designed to enable
participants with divergent views to focus on substantive issues and reach a common
understanding of these issues. The facilitator will assist in developing an agenda for each
meeting, assist in determining the appropriate length of the meeting, enforce ground rules of
conduct, promote interaction and communication during meetings, and bring issues to closure.
The facilitator will remain neutral relative to the content of the meeting in that they will not take
sides or express a point of view during the meeting.

The individual selected will be asked to facilitate a series of meetings between ODOT and

_representatives of the portland cement concrete pavement and asphalt pavement construction

industries. While ODOT has the responsibility of developing and implementing pavement
selection, design, and specifications for construction and materials it is their desire to obtain the
views of industry before making decisions, Conversely ODOT wishes to insure that industry
understands the reasoning and support behind their decision making process.

The facilitator should be aware that there is a spirited level of competition between the asphalt
and concrete paving industries. Both industries closely guard their existing market share and are
always endeavoring to increase market share. This spirit of competition spiled into the political
arena in 2003 with a legisiative mandate that ODOT hire a neutral third party (NTP) to evaluate
their pavement selection procedures. The nature and type of issues raised during the NTP’s
interviews with the paving industry, led to the NTP recommending that ODOT conduct a series
of facilitated meetings with members of the paving industries.

Schedule

Approximately six I- or 2-day meetings will be scheduled during a 12-month period
commencing with the selection of the facilitator.

All meetings will be held at the ODOT headquarters in Columbus, Ohio
Selecticn Process
ODOT will evaluate the LOI and may directly select a facilitator or they may “short list” a

number of respondents and request additional information. Interviews of the “short listed”
individuals are optional. The selection criteria for the LOI are shown below:

F-1
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Qelection factors are as follows:

= Overall experience in facilitating meetings between groups with divergent points of

view.
e Experience facilitating meetings between government agencies and stakeholder

groups.

e Training, education, and certifications related to providing facilitation services

s Lack of detailed experience in the specific area of pavement engineering, design or
construction.

F-2
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Fvaluation of the Future Maintenance Schedule

At their November 18" meeting, the Pavement Selection Advisory Committee requested that the
neutral third party (W TP) suggest an interim future maintenance schedule for ODOT. It was
envisioned that this schedule would be used until ODOT could develop a new schedule based on
survival curves. The NTP felt it was important that, where possible, the recommended schedule
should reflect pavement performance and practices in Ohio. Because of time restraints, the NTP
elected to focus on Interstate pavements; however, we believe the analysis approach used for
interstate pavements can be duplicated for non-interstate routes with traffic less than 35 million
rigid ESAL’s.

To accomplish this task, the NTP requested the following information from ODOT:

I. During the past 5 years the percentage of mill and fill HMA overlays of Interstate asphalt
pavements where full width milling, including the shoulder, was used. This should be
broken down by functional overlays to coirect surface distress and structural overlays.
For all functional HMA overlays constructed on [nterstate asphalt pavements during the
past 5 years, the time since the original construction of the pavement and {(when
applicable) the time since the most recently constructed prior overlay of the pavement.
Also please provide the thickness of the overlay.

3. For all structural HMA overlays constructed on Interstate asphalt pavements during the
past 5 years, the time since the ori ginal construction of the pavement and {when
applicable) the time since the most recently constructed prior overlay of the pavement.
Also please provide the thickness of the overlay. :

4. For all structural HMA overlays constructed directly on PCC pavements during the past 5
years, time since the original construction of the pavement and the thickness of the
overlay.

E\J

The information provided by ODOT in response to this request is included at the end of this
appendix.

Maintenance Schedule for HMA Pavements

The data supplied by ODOT indicated that 12 HMA overlays were constructed on asphalt
pavements during the last 5 years. This information was used to investigate three issues: 1)
milling width, 2) overlay thickness, and 3) rehabilitation schedule.

Milling Width

The amount of milling required is an engineering decision based on the condition of the shoulder
pavement. Table G-1 reflects the milling width used by ODOT during the past 5 years.

G-1
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Table G-1. Interstate overlays.
ML or
‘ Full
District County Route Proj. # | Structural | Functional Width Thickness
2 LUC 475 358 X Full Width 3.25
5 FAI 70 A40 X ML 1.5
ML

(driving
5 LiG 70 316 X lane only) 1.5
5 LIC 70 401 X ML +3' 1.5
5 LiC 70 493 X ML 1.5
5 LIC 76 440 X ML 1.5
6 DEL 71 722 X Full Width 575

ML +

inside
6 FRA 270 8000 X shouider 1.5
8 FRA 1 722 X Full Width 575
8 CLE 275 3012 X Full Width 3.25
8 CLE 278 2 X Full Width 3.25
8 CLE 275 172 X Full Width 3.25

The data indicate that, typically, milling only the mainline is required for functional overlays and
full-width milling is required at the time structural overlays are constructed. The average milled
with for all of the functional overlays was 25 feet.

Rased on a review of the data, the NTP recommends that milling of the mainline only be used for
functional overlays and full-width milling be used for structural overlays.

Overlay Thickness
Observation of the data indicates that typically a 1.5-inch overlay is constructed when a
functional pavement rehabilitation is required.

During the last 5 years there were five projects calling for structural overlays. Two projects
totaling 15.72 miles required a 5.75-inch overlay, and 3 projects totaling 11.01 miles required a
3.25-inch overlay. The weighted average of the overlay thickness was 4.72 inches.

Rased on a review of the data, an overlay thickness of 1.5 inches is used for funciional overlays
and an average of 4.75 inches is used for structural overlays.

Rehabilitation Schedule

Using the information supplied by ODOT relative to the pavement age at the time overlays were
constructed during the last 5 years and the length of time since the previous overlay, a limited
pavement history was developed for each of the sections. This history, shown in figure G-1, was
used to develop a recommended rehabilitation schedule.
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Analysis of the data contained in figure G-1 indicates that the weighted average time to the first
overlay (functional) is 13.1 years. The weighed average life of a functional overlay is 9 years.
The weighted average life of a structural overlay is 12 years.

Based on this analysis, the indicated maintenance schedule would be to place the initial overlay
(functional) at year 13, 27 gverlay (structural) at year 22, and third overlay (functional) at year
24,

Comparison of the NTP’s analysis to ODOT’s current schedule is provided in table G-2.

Table G-2. Comparison of HMA rehabilitation schedules.

NTP’s Analysis ODOT’s Current Schedule
1. Year 13, 1.57 overlay with planing 1. Year 12, 1.5” overlay with planing
(mainline only) {mainline and shoulder)
2. Year 22, 4,757 overlay with planing 2. YVear 22, 3.25” overlay with planing
(mainline and shoulder) {mainiine and shoulder)
3. Year 34, 1.5” overlay with planing 3. Year 34, 1.5 overlay with planing
| (mainline only) (mainline and shoulder)

While the NTP's analysis used only a minimum amount of data, it tends to generally support the
maintenance schedule currently used by ODOT.

Maintenance Schedule for Rigid Pavemenis

The data on overlaid rigid pavements were very limited; therefore, it was not possible for the
NTP to draw any specific conclusions. The data tend to support the overly thickness being used
according to ODOT’s schedule.

The timing of ODOT’s maintenance strategies was higher than the median for the States
reviewed. It is difficult to draw conclusions from the median values of the other States reviewed
because of differences in climate, designs, and materials. The NTP felt that Pennsylvania was
the State most similar to Ohio in the review sample. Pennsylvania’s schedule is shown on the
next page. Since joint sealing is not normally performed on warranty pavement, the 10-year
rehabilitation would not apply in Ohio.

Rased on a review of practices of other States, particularly Pennsylvania, the NTP arrived at the
rehabilitation schedule for rigid Interstate pavements shown in table G-3. ODOT’s current

schedule is shown for comparison. As in the case of HMA pavements, the NTP considers these
to be minor modifications.

G-4
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Table G-3. Comparison of PCC rehabilitation schedules.

t

NTP’s Analysis

ODGT s Current Schedule

1. Year 20 - Concrete patch 2% of
pavement area diamond grind

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

2. Year 30 - Concrete patch 5% of

pavement area, 3.25” asphalt overlay.

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

Pennsylvania’s Rehabilitation Schedule for PCC Pavements

16 years - Clean and seal 25% of longitudinal joints .
Clean and seal 5% of transverse joints, 0% if neoprene seals arc used

Seal coat shoulders, if Type 1 paved shoulders
-20 years - Concrete patch 2% of pavement area
Diamond grind 50% of pavement area

Clean and seal al! longitudinal joints, including shoulders
Clean and seal all transverse joints, 7% if neoprene seals are used

Maintenance and protection of traffic

User delay

30 years - Concrete patch 5% of pavement area
Clean and seal all joints

600-psy leveling course

3.5-in. or 4-in. bituminous overlay

Saw and seal joints in overlay

Type 7 paved shoulders

Adjust all guide rail and drainage structures
Maintenance and protection of traffic

User delay

G-5
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Approved: Policy Number: 20-006(P)

4 Effective: September 1, 2006
M1 63/% Responsible Division: Planning
Supersedes Policy; 515-002(P)
Gordon Proctor Dated: June 10, 1999
Director

PAVEMENT TYPE SELECTION POLICY
POLICY STATEMENT:

The Ohio Department of Transportation (ODOT) must select paving materials when building and
maintaining highways. This policy establishes a uniform procedure for selecting pavement type
on projects categorized as new pavement, pavement replacement, or major rehabilitation that are
in excess of four lane-miles of mainkine pavement and/or collector-distributor lanes under ODOT
furisdiction.

Projects included in this policy will have the pavement thickness design and life-cycle cost
analysis (LCCA) performed by the Office of Pavement Engineering. Subgrade
recommendations for pavement design will be provided by the Office of Geotechnical
Engineering. Unit price estimates for the LCCA will be provided by the Office of Estimating.
Final pavement type selection will be made by the Pavement Selection Commitiee consisting of
representatives of the district and Central Office, as appointed by the Director.

For projects included in this policy, the pavement thickness design, LCCA, and pavement type
selection applies only to the mainline pavement and collector-distributor lanes and their
adjoining shoulders. Pavement thickness and type selection for all other areas, including ramps,
directional roadways, acceleration/deceleration lanes, cross-roads, side-roads, etc., and for all
projects not included in this policy, are the responsibility of the districts and do not require a life-
cycle cost analysis. :

AUTHORITY:

Ohio Revised Code Sections 550].02,’ S5501.03, 5501.11, 5501.14, 5501.31, and 5511.01.

REFERENCES:

Standard Procedure 520-001(SP)

Final Report, Neutral Third Party Ohio Pavement Selection Process Analysis prepared for
ODOT Pavement Selection Advisory Council, December 12, 2003

Pavement Design & Rehabilitation Manual

“Guide for Design of Pavement Structures” AASHTO, 1993

A-220



Policy Number:20-006(P)
Effective: September 1, 2006
Page Zof 4

SCOPE:

This policy is applicable to all Districts, Divisions, and Offices of the Ohio Department of
Transportation.

BACKGROUND AND PURPOSE:

in 1999, ODOT issued policy 515-002(P) which decentralized many of the responsibilities for
pavement type selection. While the final selection rested with the Pavement Selection
Committee, composed mainly of Central Office executive leadership, nearly all of the
preparatory work was performed in the districts. Despite the guidance given in the policy and in
the Pavement Design & Rehabilitation Manual, many inconsistencies were noted from district to
district and sometimes project to project. Also, the policy did not establish a rigorous review
process which may have precipitated errors.

In 2003, concerns about ODOT’s pavement selection process were raised by outside entities to
the Ohio General Assembly during committee hearings for the transportation budget. Due to
these concerns, the following language was inserted in House Bill 87 of the 125th General
Assembly:

Section 12 PAVEMENT-SELECTION PROCESS ANALYSIS

The Ohio Department of Transportation shall contract with a neutral third-party
entity to conduct an analysis of the Department's pavement-seleciion process
including but not limited to life cycle cost analysis; user delay; constructability
and environment factors. The Department of Transportation shall hold the
contract with the neutral third party entity, and the contract shall be subject to
Controlling Board approval under division (C)(8} of section 5526.01 of the
Revised Code. The entity shall be an individual or an academic, research, or
professional association with an expertise in pavemeni-selection decisions and
shall not be a research center for concrete or asphalt pavement. The analysis
shall compare and contrast the Department’s pavemeni-selection process with
those of other states and with model selection processes as described by the
American Association of State Highway and Transportation Officials and the
Federal Highway Administration.

An advisery council shall be appointed io approve the scope of study and to select

the neutral third-party entity. The advisory council shall consist of the following
members.
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(1) The direcior of the Ohio Department of Transportation, who shall act
as Chairman of the council;

(2} A member of the Ohio Society of Certified Public Accountanis,

(3} A member of a statewide business organization representing major
corporate entities from a list of three names submitted 10 and
appointed by the Speaker of the House of Representatives;

(4) A member of the Ohio Society of Professional Engineers;

(5) A member of a business organization representing small or
independent businesses from a list of three names submitted to and
appointed by the President of the Senate;

(6 ) A representative of the Ohio Concrete Construction Association;

{7) A representative of Flexible Pavements Association of Ohio, Inc.

Members of the advisory council representing the Ohio Society of Certified Public
Accountants, the Ohio Society of Professional Engineers, the small or
independent businesses and the major corporate entities shall have no conflict of
interest with the position. For purposes of this section, "conflict of interest”
means taking any action that violates any provision of Chapter 102. or 2921. of
the Revised Code.

The advisory council shail be appointed no later than July 31, 2003, The council
shall select the neutral third party entity and shall determine the scope of the
study not later than September 1, 2003. Once appointed, the council shall meet, at
a minimum, every thirty days to direct and monitor the work of the neutral third
party entity, including responding to any questions raised by the neutral third
party entity. The council shall publish a schedule of meetings and provide
adequate public notice of these meetings. The meetings are also subject to the
applicable public meeting requirements. The cowncil shall allow a comment
period of not less than ihirty days before issuing its final report. The advisory
council shall allow a comment period of not less than 30 days before a final
report is issued. The report shall be issued on or before December 31, 2003.
Upon issuing its final report, the council shall cease to exist.

The Department shall make changes to its pavement-selection process based on
the recommendations included in the third-party entity's report.

The Department shall make the changes to its pavement-selection process based
on the recommendations included in the neutral third-party entity's report.

The Pavement Selection Advisory Council, created by HB 87, was presented with and voted to

accept the Neutral Third Party’s (NTP) report on December 16, 2003, The final report and other
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documents can be found on the Pavement Selection Advisory Council website at
httn://www.ohiopavementselection.org. Since the report was issued, ODOT has been
implementing the recommendations to bring ODOT into general conformance with the practices
of the other states studied. Multiple meetings over the following year with representatives from
ODOT and the pavement industries illuminated issues raised by the NTP. Each issue raised was
discussed, evaluated, researched, and concluded with a white paper generated by the Office of
Pavement Engineering.

The purpose of this policy and related standard procedure is to formalize the pavement selection
process currently followed and address the concerns of the outside entities that led to the NTP
study.

DEFINITIONS:
Life-cvele cost analysis (LCCA): An economic analysis tool to quantify the differential costs of

alternative pavement options by analyzing initial costs and discounted future costs over a defined
period of time.

Maior rehabilitation; Work performed on a pavement intended to restore structural and
functional characteristics.

New Pavement: Pavement built on a new location where no pavement existed before, pavement
replacing existing pavement that has been removed, and pavement built next to existing
pavement to increase capacity (widening).

TRAINING:

There is no training mandated for the implementation of this policy. Questions concerning the
pavement type selection process may be referred to the Office of Pavement Engineering.
FISCAL ANALYSIS:

It is expected this policy will save the Department money by standardizing the method by which
the pavement type is selected for new pavements and major rehabilitations. By consistently

analyzing life-cycle costs, the Department can be assured it is selecting the most cost effective
pavement type, not only in the near-term but in the long-term as well.
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PAVEMENT DESIGN POLICY
POLICY STATEMENT:
The Ohio Department of Transportation (ODOT) must design roadway pavements to
accommodate the current and predicted traffic needs in a safe, durable, and cost effective
manner. This policy establishes the basic design parameters for pavement designs on Interstate,
US, and State routes, and other Federal-aid routes.

AUTHORITY:

Ohio Revised Code Sections 5501.02, 5501.03, 5501.11, 5501,14, 5301.31, and 5511.01.

REFERENCES:

Pavement Design & Rehabilitation Manual

SCOPE:

This policy is applicable to all Districts, Divisions, and Offices of ODOT.

POLICY:

All pavements are to be designed in accordance with the Pavement Design & Rehabilitation
Manual. The design petiod for various roadways and rehabilitation types is as follows:

Priority System

New Pavement
Major Rehabilitation
Minor Rehabilitation

Preventive Maintenance (PM)

General System
New Pavement
Major Rehabilitation

20 years
20 years
12 years
N/A (follow PM guidelines)

20 years
20 years
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Minor Rehabilitation N/A (follow General System guidelines)
PM N/A (follow PM guidelines)

Urban System

New Pavement 20 years
Major Rehabilitation 20 years
Minor Rehabilitation N/A (local governing agency decision)
PM : N/A (local governing agency decision)

Other routes not on the priority, general, or urban systems should use the design period for the
most similar roadway and rehabilitation type.

DEFINITIONS:

Design Period: The number of years used in traffic loading predictions to design the new or
rehabilitated pavement structure.

Functional Characteristics: Those characteristics that affect the highway user but have little
effect on the load carrying capacity of the pavement. Ride quality is the predominant functionai
characteristic. Others include skid resistance and surface oxidation.

Major Rehabilitation; Work performed on a pavement intended to restore structural and
functional characteristics,

Minor Rehabilitation: Work performed on a pavement intended to restore functional
characteristics and protect structural characteristics.

New Pavement; Pavement built on a new location where no pavement existed before, pavement
replacing existing pavement that has been removed, and pavement built next to existing
pavement to increase capacity (widening).

Preventive Maintenance (PM): Work performed on a structurally sound pavement, generally in
the form of a surface treatment, intended to preserve the pavement, retard future deterioration,
and maintain or improve the functional characteristics without substantially increasing the
structural capacity.

Structural Characteristics: Those characteristics related to the load-carrying capacity of the
pavement.
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TRAINING:

There is no training mandated for the implementation of this policy. Questions concerning
pavement design may be referred to the Office of Pavement Engineering.

FISCAL ANALYSIS:

Pavements represent one of the largest investments in ODOT. As such, this policy has a major
impact on the department. However, this policy does not change most current practices and
therefore is not expected to have significant fiscal impact. Consistent design procedures:
throughout ODOT will lead to more consistent performance and improved budgeting.

A-226



A-227





