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IMPLEMENTATION STATEMENT

To implement the findings of this study TxDOT should re-establish the Pavement

Management Steering Committee which was active in the early 1990s developing the Phase 1

implementation plan. This team should be charged with the following:

1)

2)

Prioritize the action items described in this report aimed at improving the existing
PMIS system. Develop an implementation schedule starting with the top priority
items.

Develop an implementation plan for Phase 2 implementation, addressing the key
issues described in this report, namely: a) developing an integrated District level
system, preferably on a microcomputer platform, including a District level
condition reporting, needs estimation, and prioritization scheme based on either 0.8
km inspection units or District supplied section limits; b) developing an integrated
pavement layer data base initially on the Highways of National Significance and
then on the rest of the network; c¢) as soon as possible, implementing a prototype

map based reporting system.






DISCLAIMER

The contents of this report reflect the views of the authors who are responsible for the
opinions, findings, and conclusions presented herein. The contents do not necessarily reflect the
official view or policies of the Texas Department of Transportation. This report does not
constitute a standard, specification, or regulation, nor is it intended for construction, bidding, or
permit purposes. The engineer in charge of the project was Tom Scullion, P.E. #62683.
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country.
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SUMMARY

The Texas Pavement Management Information System was planned in the early 1990s as a
two phase implementation effort. In Phase 1, the focus was on providing information on network
pavement conditions and funding requirements to TxDOT’s administrative level in Austin. This
phase is now complete; researchers have summarized the PMIS data into annual reports showing
condition trends and the impact of varying funding levels. The PMIS data are also used increasingly
for maintenance and rehabilitation fund allocation.

Phase 2 focuses on improving PMIS implementation at the district level, the goal being to
provide sufficient information to move from network to project level decision making. Phase 2
implementation cannot be achieved until key components are developed, such as the Pavement Layer
Data Base, the ability to move to management sections and implementation of improved automation
technology to facilitate data base integration and map-based reporting.

This report provides a review of the current PMIS from a district perspective. Despite the
limitations of the current system, over 70% of the districts view PMIS as both an Austin and district
tool, and most use it to assist with their project selection. This report describes Phase 1 system
limitations together with a list of district supplied action items.

The feedback from the district interviews and questionnaire survey was sufficiently positive

to recommend full implementation of Phase 2.
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CHAPTER 1
INTRODUCTION

The Texas Department of Transportation (TXDOT) has operated a network level Pavement
Management System since the early 1980s. The initial system was known as the Pavement
Evaluation System (PES). Around 1990, a Pavement Management Steering Committee was
assembled to plan the next steps in improving and expanding PES. That committee recommended
a two phase approach to system development. Phase 1 was to focus primarily on the needs of the
Austin administrative level, to assist with their need to follow network level trends in condition, to
conduct impact analysis, and to assist with fund allocation. The Phase 1 system would be available
for District use in documenting pavement condition and identifying potential maintenance and
rehabilitation candidates, but many of the features thought essential to complete implementation at
the District level were scheduled for development in a Phase 2 implementation effort. Phase 1
implementation is essentially complete, and the Pavement Management Information System (PMIS)
is increasing being integrated into all levels of decision making within TXDOT. The purpose of this
study is twofold: firstly, to conduct a District and division survey of the value of PMIS and identify
problem areas within the current Phase 1 system; and secondly, to lay the ground work for the Phase
2 implementation by identifying District requirements. This project involved developing a
questionnaire which was distributed to all districts. It also involved visiting eight districts to discuss
the strengths and weaknesses of the current system and to obtain their ideas on how to proceed with
system development.

In the next section of this report, a brief description of the existing PMIS system will be
presented. In Chapter 2, the key concerns from the District interviews about the current PMIS are
summarized together with a list of action items. Chapter 3 provides more insights into the Phase 2
development effort. The Appendix to this report provides each District's response to the

questionnaire.



DESCRIPTION OF THE KEY ELEMENTS WITHIN PMIS
PMIS is described in detail in TTI report 1989-1 entitled “Pavement Management
Information System Concepts, Equations and Analysis Pavements” (1). A summary of the key

components is included here to help in understanding the problem areas described in Chapter 2.

Pavement Types
Within PMIS, the Texas highway network is broken into 10 pavement types as shown in
Table 1. This is essentially the only pavement layer information currently available to PMIS.

Table 1: Proposed PMIS Pavement Types.

CRCP 1 Continuously-Reinforced Concrete Pavement

2 Jointed Concrete Pavement — reinforced
e 3 Jointed Concrete Pavement — unreinforced (“plain”)

4 Thick Asphalt Concrete Pavement (greater than 14.0 cm thick; [5.5"])
5 Intermediate Asphalt Concrete Pavement (6.4-14.0 cm thick; [2.5-5.5"])
6 Thin Asphalt Concrete Pavement (less than 6.4 cm thick; [2.5"])

ACP 7 Composite Pavement (asphalt surfaced concrete pavement)
8 Overlaid or Widened Old Concrete Pavement
9 Overlaid or Widened Old Flexible Pavement
10 Thin-surfaced Flexible Base Pavement (surface treatment or seal coat)

Condition Evaluation

In the fall of each year, a sample of the highway network is visually inspected and pavement
roughness measurements are made. The basic sample unit is a 0.8 km (0.5 mi) section. Currently,
the minimum sample is 100% of the Interstate pavements and 50% of the remainder. PMIS uses the
pavement distress types and rating methods shown in Table 2 for Continuously Reinforced Concrete

Pavements (CRCP).



Table 2. Proposed PMIS CRCP Distress Types and Rating Methods.

Spalled Cracks total number (0 to 999)
Punchouts total number (0 to 999)
Asphalt Patches total number (0 to 999)
Concrete Patches total number (0 to 999)
Average Crack Spacing spacing (1 to 75), to the nearest 0.1 m (foot)

PMIS uses the pavement distress types and rating methods shown in Table 3 for Jointed

Concrete Pavements (JCP).

Table 3. Proposed PMIS JCP Distress Types and Rating Methods.

Failed Joints and Transverse Cracks Total number (0 to 999)
Comer Breaks Total number (0 to 999)
Failures Total number (0 to 999)
Shattered (Failed) Slabs Total number (0 to 999)
Slabs With Longitudinal Cracks Total number (0 to 999)
Concrete Patches Total number (0 to 999)
Apparent Joint Spacing Spacing (15 to 75), to the nearest 0.1 m (foot)

PMIS uses the pavement distress types and rating methods shown in Table 4 for Asphalt
Concrete Pavement (ACP).



Table 4. Proposed PMIS ACP Distress Types and Rating Methods.

Shallow (13 to 25 mm [(}4" to 1"] depth) Rutting percent of wheelpath length (0 to 100)
Deep (25 to 76 mm [1" to 3"] depth) Rutting percent of wheelpath length (0 to 100)
Patching percent of lane area (0 to 100)
Failures total number (0 to 99)

Block Cracking percent of lane area (0 to 100)
Alligator Cracking , percent of wheelpath length (0 to 100)
Longitudinal Cracking length per 100’ station (0 to 999)
Transverse Cracking number per 100’ station (0 to 99)
Raveling (optional) none, low, medium, or high

Flushing (optional) none, low, medium, or high

Pavement Score Calculation Process

A multiplicitive utility analysis approach is used to calculate the score for every inspection
section. Each distress value is converted into a utility value between 0 and 1 using a utility curve.
The basic shape of a pavement’s utility curve is sigmoidal (S-shaped). Most of the PMIS distress
types have a utility curve, with the exception of Raveling, Flushing, Average Crack Spacing, and

Apparent Joint Spacing. This curve may be represented by the following equation:

U=1-uawe ) (%)6
where:
U =  utility value;
i = aPMIS distress type (e.g., deep rutting or punchouts);
oo = alpha, ahorizontal asymptote factor that controls the maximum amount of utility that
can be lost; '
e = base of the natural logarithms (e = 2.71828...);

4



p =  rho,a prolongation factor that controls “how long” the utility curve will “last” above
a certain value; and

L = level of distress (for distress types) or ride quality lost (for ride quality).

f =  beta, aslope factor that controls how steeply utility is lost in the middle of the curve;

The PMIS Distress Score is calculated from the pavement utility curves. PMIS uses the
equations listed below, one for each broad pavement type (CRCP, JCP, and ACP), to calculate the

Distress Score.

Equation for CRCP (Pavement Type = 1)

For CRCP sections, the following equation is used:

DS =100 x [U spatt™ Upunci* Uacpas™® UPCPat]

where:
DS = Distress Score,
U = Utility Value,
Spall = Spalled Cracks,
Punch = Punchouts,
ACPat = Asphalt Patches, and
PCPat = Concrete Patches.

Equation for JCP (Pavement Type = 2-3)

For JCP sections, the following equation is used:

DS =100 x [Up*U.

Fair* Uss* Upe*U

PCPat:l

where:
DS = Distress Score,
U = Utility Value,
Fl; = Failed Joints and Cracks,



Fail = Failures,

SS = Shattered (Failed) Slabs,
Lng = Slabs With Longitudinal Cracking, and
PCPat = Concrete Patches.

Equation for ACP (Pavement Type = 4-10)

For ACP sections, the following equation is used:

DS =100 x [USRut *Upur* Upaten™* Upan* Upi* Ui *Ung * UTm]

where:

DS = Distress Score,

U = Utility Value,

SRut = Shallow Rutting,

DRut = Deep Rutting,

Patch = Patching,

Fail = Failures,

Blk = Block Cracking,

Alg = Alligator Cracking,

Lng = Longitudinal Cracking, and

Tm = Transverse Cracking.

The ride values are measured automatically and reported on a scale from 0 to 5, which is the
user perception correlated to the roughness of the highway. The ride value is of major significance
to TxDOT, as it is one of the main indicators of the need for pavement rehabilitation; it is used
extensively in the flexible pavement design process (FPS 11 and FPS 19). Within PMIS, the ride
values are converted into a Ride Utility score from 0 to 1.

To arrive at a final PMIS Condition Score for each segment of highway, the Distress Utility

and Ride Utility scores are combined as shown below.

6



where:
CS
U
DS
RS

CS = 100 x Uy X Upg

Condition Score,
Utility Value,
Distress Score, and

Ride Score.

Pavement Deterioration Curves

Within PMIS, in order to make predictions of trends in pavement condition over time, it is

essential to be able to project condition over time and to evaluate the consequence of the four

different maintenance and rehabilitation treatments available within PMIS. The basic shape of a

pavement’s performance curve is sigmoidal (S-shaped). Most of the PMIS distress types have a

performance curve (Patching, Raveling, Flushing, Average Crack Spacing, and Apparent Joint

Spacing do not). This curve may be represented by the following equation:

where:

3 (xecp)3
AGE,
L, = ce i

level of distress (for distress types) or ride quality lost (for ride quality);

a PMIS distress type (e.g., Deep Rutting or Punchouts) or Ride Score;

alpha, a horizontal asymptote factor that controls the maximum range of
percentage distress growth or ride loss;

base of the natural logarithms (e = 2.71828...);

chi, a traffic weighting factor that controls the effect of 18-k ESAL on
performance;

epsilon, a climate weighting factor that controls the effect of rainfall and freeze-

thaw cycles on performance;



o = sigma, a subgrade weighting support factor that controls the effect of subgrade
strength on performance;
p = rtho, a prolongation factor, in years, that controls “how long” the pavement will

“last” before significant increases in distress occur;

AGE = pavement section age, in years; and
B = beta, a slope factor that controls how steeply condition is lost in the middle of the
curve.

The ¥, €, and ¢ factors are curve modifiers used only in the performance curve equations.

Treatment Types and Cost

To provide the greatest possible use to TxDOT pavement managers, PMIS identifies the type
of treatment (if any) that each pavement section requires based on the current level of distress and
ride. However, these treatment types are broad because PMIS does not have all of the information
necessary to propose a specific project-level pavement design.

Within PMIS, only 4 treatment levels are specified: a) preventive maintenance, b) light
rehabilitation, c) medium rehabilitation, and d) heavy rehabilitation or reconstruction. These are
general cost categories, and, within each, several specific treatment types are possible. For the
network level cost estimation, an average statewide treatment cost is assigned to each pavement type
and treatment type. Examples of the typical specific treatments within each treatment type and the

associated costs are shown in Table 5.

Selection of Treatment Types

Each section is then analyzed to determine if a treatment is needed to provide the desired level
of service. PMIS uses the following seven factors to identify if treatments are required:

1. Pavement type,

2. Distress ratings,

3. Ride Score,

4. Average Daily Traffic (ADT) per lane,
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5. Functional class,
6. Average County rainfall (in inches per year), and

7. Time since last surface (in years).

PMIS uses a series of “decision tree” statements to “pick” the treatment type for each pavement

section. A decision tree statement might be:

ACPO005 RECONST
TYPE OF TREATMENT: Heavy Rehabilitation or Reconstruction (HRhb).
CAUSE: ADT per lane greater than 5,000 and

Ride Score less than 2.5.

PMIS uses a “Reason Code” (ACP005 RECONST in the example) for each decision tree
statement. The “Reason Code” helps the pavement manager identify why PMIS picked the treatment
that it did. This is important because there are many combinations of factors which can require the
same treatment — PMIS should be able to tell the pavement manager what the specific problem is.

PMIS contains over 50 decision trees to assign the appropriate treatment to each pavement type.

Definition of Benefit

By applying a treatment, the pavement manager hopes to improve the section’s overall
condition (distress and ride quality), not just for the current fiscal year, but for many years to come.
Each year that the newly-treated section’s condition is better than its original “untreated” condition
represents “Benefit” to the agency and its customers.

This concept of “Benefit” can be represented as the area between two performance curves, as
shown in Figure 1. The bottom curve is the section’s original “untreated” condition over time. This
curve is based on the HRhb performance curve coefficients, which are the same as new construction

coefficients. The upper curve is the section’s “treated” condition over time. This curve is based on
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the performance curve coefficients for the treatment recommended in the Needs Estimate routine.
The Optimization program uses a trapezoidal approximation to calculate the area between the two
curves.

The Benefit is defined as the sum of the distress and ride quality areas, each weighted equally,

as shown in the equation below:

/4 w

B=2|-2 + R 4
100 2 100 "%
where:
B =  Benefit of the “needed” treatment (from the Needs Estimate routine);
A, =  Areabetween the “before” and “after” Distress Score performance curves; and
Ag =  Areabetween the “before” and “after” Ride Score performance curves.

Wy, and Wy, are weighting factors for Distress and Ride areas, respectively. Currently, both

are set to 50.

“Cost Effectiveness Ratio” for Each Section

The purpose of computing the Benefit and Effective Life for each section is to develop a
measure which can be used to rank the sections in order of increasing “Effectiveness.” The Needs
Estimate program does not have such a measure because it does not consider available funding but
considers what the engineers think should be done. The Optimization program, however, deals with
the “reality” of limited funding, and, when funding is limited, the pavement manager needs a way
to determine which sections will provide the greatest overall effectiveness.

To address this requirement, the PMIS Optimization program defines a “Cost-Effectiveness

Ratio” for each section, as shown in the following equation:

CERatio = 10000 * [ LM + B } « log, o VMT

EffLife * UACost
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where:
CERatio = Cost-Effectiveness Ratio
LM = Lane Miles
B = Benefit (distress and ride quality)
EffLife = Effective Life of the Needs Estimate treatment, in years
UACost = Uniform Annual Cost of the Needs Estimate treatment, in dollars
VMT = Vehicle Miles Traveled.

The “10000” term in the equation converts the Cost-Effectiveness Ratio values into one- to four-digit
integers (instead of small decimal values) which can be easily printed in a report.

As shown above, the Cost-Effectiveness Ratio includes a weighting factor for Vehicle Miles
Traveled. In cases where identically “Effective” sections are competing to be the last funded project,
this factor gives preference to the section with the higher traffic.

The Cost-Effectiveness Ratio annualizes cost over the Effective Life of the Needs Estimate

treatment, as shown in the equation below:

DRate (1+DRate) L%
(1+DRate)EL -1

UACost = TCost *

where:
UACost = Uniform Annual Cost of the Needs Estimate treatment, in dollars;
TCost = Treatment Cost (current or future) of the Needs Estimate treatment, in dollars;
DRate = Discount Rate, in percent per year; and
EffLife = Effective Life of the Needs Estimate treatment, in years.

The equation uses a Discount Rate, which is the expected return on investment if TxDOT chooses

not to fund the Needs Estimate treatment.
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CHAPTER 2
PROBLEMS IDENTIFIED WITH THE CURRENT SYSTEM

This chapter provides a summary of the District concerns about the current PMIS system.
Details of each district’s comments are shown in the Appendix to this report. Each concern is
described, and an appropriate action item is proposed. It must be emphasized that the vast majority
of the District viewed PMIS as a critical resource in their pavement management efforts. The
comments and concerns expressed have been provided in the hope of making a good system even

better.

PROBLEMS WITH DATA COLLECTION

Poor Quality Condition Data
One major concern expressed by several districts was the repeatability and consistency of the
visual pavement condition data. Several Directors of Transportation and Plan Development (TP&D)
commented that this was one of the main reasons for their lack of use of the system. Two major
factors have recently impacted the perceived quality of the data. The first is the automation of rut
data collection, which now means that the visual condition data can be collected without stopping
and walking the section. In the past, the raters had to measure ruts manually every 0.8 Km (0.5
“miles). They would also use this visual measurement to calibrate their other observations and check
for fine cracking. As rutting is now automated, there is no mandatory requirement to stop.
The second factor is the use of consultants to collect the condition data. The fear is that they
operate on a production basis, and there is a tendency to drive the sections too fast, missing some

of the distress types.

Action Item I Develop a standardized auditing procedure to be implemented by district staff. This
will include pre-rating of a set number of sections, comparison on ratings with pre-
rated results and statistical criteria for acceptability. Contracts should be written

to include this review and certification period.
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Need for Automation to Improve Pavement Assessment

Visual pavement data collection is costly and dangerous. The collection cost is running from
$18 to $28 mile. As discussed above, there is also concern about the reliability of the manual rating
procedures. All of the other data items (rutting, ride, skid, etc) are automated. The need for
automation is greatest in the large urban districts. Several districts were concerned specifically about
the rating of Continuously Reinforced Concrete Pavement (CRCP), particularly the difficulties of
measuring crack spacing on tined pavements. Crack spacing has a big impact on the Needs Estimate

calculation.

Action Item 2 Provide funds to the development of automated distress equipment. Investigate other
technologies, for example Infra Red, for crack detection. As soon as practical,

implement a prototype system in the urban areas.

Identification of Crack Sealing

Many districts requested that the visual inspection system be changed to include the state of
crack sealing. Some thought that sealed longitudinal and transverse cracks are not themselves a
problem. Also, the amount of unsealed cracks would be a very good item to estimate crack sealing

contracts.

Action Item 3 Evaluate what impact including an extra item in the inspection would have on the
entire system. The raters should note whether the longitudinal and transverse cracks

are a) sealed, b) unsealed, or ¢) partially sealed.

Sections with Stabilized Bases

The current flexible pavement inspection system does not adequately define the condition of
pavements with stabilized bases. These types of pavements are common in many districts, especially
those in East Texas. The Houston District has used this design exclusively for the past 10 years.
Stabilized base pavements are not considered as a pavement type within PMIS and there are no
adequate inspection procedures or decision trees for needs estimation. On these pavements, the

presence of base pumping is a critical item.
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Action Item 4 Make the Pavement Type 7 designation “Asphalt surfacing with heavily stabilized
base.” This will be restricted to bases designed under Item 276 of the Specifications
Book. Develop a new inspection procedure which focuses on the extent and severity
of longitudinal, transverse, and block cracking. Develop new decision trees for this

new pavement type.

Network Level FWD Testing for Calculating a Structural Strength Index (SSI)

The need for a structural strength index is still important, but most districts are concerned that
the current Falling Weight Deflectometer (FWD) based procedure is not cost effective. The current
procedure is expensive, dangerous and difficult to coordinate as the FWDs are generally busy with
project level testing. Several districts have also reported that the current structural strength index

is for information only and it has little impact on needs estimates.

Action Item 5 Suspend network level FWD testing until a pavement layer data base is in place.
Once a pilot data base is established, coordinate with the Design Level procedures
to generate a SSI for each inspection section. Include the SSI information in
pavement score calculation process, decision trees, and pavement deterioration
model. Furthermore, network level FWD can only be cost effective if it is available
in a convenient form to the District personnel for their initial pavement design

estimates.
Bridges Causing Problem with Ride Values
A recurring problem identified was the impact on bridges on the pavement ride value. This is

particularly a problem in urban areas with many bridges close together.

Action Item 6 Provide training to operators on how to exclude bridge roughness from pavement

data.
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Problems with the Automated Rut Measuring System

The rut measuring system was thought to be a big improvement, particularly in terms of
operator safety. However, several districts commented that measurements made with the rut bars
were inconsistent and not representative of actual rut depths. Some of the problems were thought
to be weather related. Testing narrow pavements with no paved shoulder also impacted the accuracy

of the automated rut measurement equipment.

Action Item 7 Provide funds for the next generation of automated rut measuring equipment.

Consider placing more sensors on the rubbars. Also develop calibration facilities

for annual certification of automated equipment.

DATA ANALYSIS SCORES, NEEDS ESTIMATE AND PRIORITIZATION
Transverse Cracking Utility Value

It was pointed out that the sigmoidal curve for transverse cracking may need to be adjusted.
It takes 3 transverse cracks per station to reduce the score from 100 to 99. In the decision trees,

preventive maintenance is recommended for 2 cracks per station. This does not seem to be

consistent.

Action Item 8 Develop recommendations for adjusting the Rho and/or Beta values for transverse

cracking.

Utility Values for CRCP
The districts thought that light distresses in two categories sometimes produced a very low

score; for example, a crack spacing of 10 ft with 2 good patches produced a score of 45. This was

thought to be too severe.

Action Item 9 A review of the score calculation for CRCP pavements should be made, particularly

the impact of crack spacing.
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Ride Utility Values

Most districts thought that the ride values were very reasonable. The only concerns were that,
in some instances in urban areas, the rides score has too much impact on pavement scores. Recent
research has indicated that the initial ride values on jointed concrete pavements in urban areas are
not as high as initially thought. On top of this, in urban areas, curb and gutter drainage inlets and

stop and go traffic often impact ride values.

Action Item 10 Expand Item 6 to include better training and/or improved capabilities to remove
unrealistic ride values. These problem ride values on concrete pavements in
urban areas also severely impact the needs estimation procedures.
Recommendations should be developed to modify the decision trees to lessen this
impact. For these pavements, the focus should be on the distress information,

with the ride data being of secondary significance.

PMIS Needs Estimation Routines
The districts in general thought that the needs estimates were one of the most useful features
of PMIS. Over 75% of the districts reported that they have helped with project selection and

prioritization.

District Specific Costs

One concern was the need for District specific costs. The current system uses statewide
average costs; however, the urban districts pointed out that, if this system is to be used as part of the
fund allocation system, then their treatment unit costs are substantially higher because of the

additional traffic handling costs.

Action Item 11 Investigate the feasibility of switching to District or county specific treatment

cost.
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District Specific Decision Trees
The districts thought that the current system worked well for Austin and most District
operations; however, several districts wanted to build District specific decision trees for their own

internal use.

Action Item 12 In the next generation of PMIS, the goal will be to move to a microcomputer
based system for districts; this feature of District specific decision trees should

be included in the new system.

CRCP Decision Trees

The major concern about the current system was the decision trees for CRCP pavements. Of
particular concern was the CRC010, combining rainfall and crack spacing. This was thought to be
too severe. It was reported that many pavements in the Houston area have short crack spacings and
good performance. The narrow crack spacings are usually only a concern if the ride value starts to
decrease. It was also thought that the punchouts and patching trees were too severe; again, if the
pavement is stable with good ride and good quality patches, this should indicate reconstruction is

not needed (CRC040).

Action Item 13 A survey should be made of the major urban districts to determine what they feel
are the major issues when selecting treatments for these pavements. The decision

trees will need to be modified based on this review.

Optimization and Impact Analysis Programs

The optimization/prioritization schemes depend on the pavement deterioration procedures
described in Chapter 1, as well as the definition of benefits and cost effectiveness. In general, the
districts view the concept as desirable, but few have tried to use the current system. The comments
and action items below were drawn from discussions held with the PMIS support group in Austin.
It was agreed that this was one of the areas where enhancements and training were needed to gain

the same level of implementation as achieved with the Needs Estimation routines.
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Definition of Benefit

The current scheme calculates benefit from an area under the curve concept for treatments
ranging from preventative maintenance to reconstruction. However, in the higher level treatments,
there are substantially more benefits than improved pavement condition, including upgrading to
standards, bridge widenings, safety improvements, etc. The current definition of benefit appears to
be only appropriate for level 1 and 2 treatments. The current system does not split budgets; so

consequently, only lower level treatments are selected.

Action Item 14 Review the definition of Benefit and cost effectiveness, particularly the arbitrary

traffic weighting factor. (See action Item 15 below)

Cost Effectiveness Ratios

A problem closely related to action item 14 is the definition of cost effectiveness ratio as
essentially Benefit divided by cost, shown in Chapter 1. Figure 2 shows the consequences of the
definition of Benefit and the use of the current cost effectiveness equation are shown. This is
calculated Cost Effectiveness values for the projects identified in the Paris District. As can be seen,
higher cost effectiveness ratios are calculated for the lower level treatments. The average values for
the four treatment types are 811, 639, 413, and 204 respectively, with preventive maintenance being
811 and reconstruction being 204. With this definition, few of the reconstruction projects will ever

be selected.

ActionItem 15  Review the entire cost effectiveness calculation procedure. Consider splitting

budgets between treatment types and funding categories, as districts operate in
this manner. Consider prioritizing treatments 1 and 2 together and 3 and 4

together.

District Specific Prioritization System
The districts view the current optimization scheme as largely a system for Austin to look at

statewide needs and impact analysis. Most districts do not see how the system as proposed will ever
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meet their needs or how it fits into the decision-making structure already in place. A typical District
system usually involves the District PMIS coordinator providing the area offices with condition
reports of the condition of their network. When a program call occurs the Area Engineers take input
from PMIS and maintenance personnel. They often drive to each candidate section. They then
decide on treatments and estimate costs. For unusual cases, they request help from the District lab
or Pavement Engineer. The Area Engineer submits the request to the Director of TP&D, who
reviews the strategy selections and prioritizes the projects, considering needs, state of project
readiness, and workload balance. Sometimes, fhe Director of TP&D requests the help of the
Pavement Engineer in evaluating the needs of the various proposed sections.

Selection of the projects and estimation of costs is a critical function of the Area Engineer. The
cost estimation includes all patching and maintenance, traffic handling, safety improvements,
treatment costs and costs, of other repairs. These cost estimates are hoped to be within 10% of the
eventual total job cost. Once a project is approved by the Director of TP&D, it is programmed into
the Design and Construction Information System (DCIS), funding is allocated, and plans are drawn
up.

Most of the districts recognize that it is this decision process which needs help from improved
strategy selection procedures and prioritization routines. Because of the delays in implementing
Phase 2 of PMIS (District level PMIS applications), several of the districts have attempted to build
automated prioritization schemes in-house. An example from the Corpus Christi District for
prioritizing minor rehabilitation projects is shown in Table 6. The estimated cost and proposed
treatment information was supplied by the Area Engineer. The final priority is based on maintenance

cost, pavement score and the other factors discussed above.

Action Item 16  In the Phase 2 implementation, the concept of a District level prioritization
scheme will need to be investigated. This will involve moving from the current
0.8 km (0.5 mi) sections to management sections. It should supply the Area
Engineers with the PMIS needs estimate for the section but let the Area Engineer
make the project and strategy selection and cost estimate. It should include the

concept of workload balance between area offices in the prioritization scheme.
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It will be necessary to work with the Directors of TP&D to define possible
prioritization schemes; this may be a system in which different schemes are

available.

Improved Deterioration Curves
From discussion with the Austin PMIS group, researchers find the deterioration curves for

flexible pavements appear to be reasonable. However, the rigid pavement curves could be improved.

Action Item 17  None at this time as this is the subject of a current research study.

PROBLEMS WITH PMIS OUTPUT REPORTS

The quality of the current reports and the lack of flexibility in presentation format are two of
the major complaints about the PMIS system. Considerable summarization is required to get the
data into the format required by decision makers. The “District Engineers do not want to wade
through three-inch thick computer generated reports; they want charts, graphs and maps.” The
current problems are largely because the system is mainframe oriented and includes few
microcomputer applications (links to spreadsheets, etc.) and no map-based outputs. The next chapter

discusses this topic, a few examples of commonly heard complaints are presented below.

Improved Report Format for Optimization Reports

For the optimization/prioritization routines and impact analysis, the current reports were
viewed as poor. The mainframe system does not have the flexibility to present the data in an
acceptable format for decision makers. Specific complaints about the prioritization reports were that
there were numerous pages of sections with “do nothing,” and it was difficult to find the top 10 or
20 projects. It was also thought that most of this information would be better in graph and/or map-

based format

Action Item 18  Develop a prioritization report that ranks the projects, providing the ability to

identify several sections in every treatment group.
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Map Based Reports

Every one of the districts takes the PMIS condition reports and transcribes the data onto maps.
A few use the SAS Graph reports available in Austin, but most want to tie the system to a GIS based
system such as Arc/Info. This need has been voiced for at least 10 years and the districts do not see
any coordinated progress from Austin on this critical issue. This is very frustrating as most of the
consultants and several cities and counties now have map-based pavement management systems.
Because of the lack of progress in this area, several of the districts have initiat