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ABSTRACT

This report discusses the implementation of a pavement condition
rating (PCR) procedure to sample sections of the road network
system. The resources needed are identified for such
implementation. The uses of PCR data at the network and project

level are also identified.

The report stresses the development of a data base for integration
of the various engineering systems for a pavement management
information system. Recommendations include frequency of rating
survey, a need for creation of master roadway identification file,
assignment of central controlling authority for management of
engineering data, and finally, a need for standardization,

accuracy and integrity of data for pavement management purposes.
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IMPLEMENTATION

The Department's existing system of managing pavements should be
enhanced through implementation of the several recommendations
listed in section 7 of this report. This enhancement should begin
with the adoption of the condition rating procedure for network
analysis, planning and programming. Automation and integration of
pavement related files should begin with standardization and
cleaning up of data within these files, and a creation of a master
roadway section location and identification file. Last but not
least, the system should be monitored under a central control of

engineering system information.
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1. INTRODUCTION

This is the third and final report on Louisiana's effort to
identify the need for development of a Pavement Management System
(PAMS). The first report (l)* dealt with the identification of the
present practices followed by the Department in managing some
16,000 miles of state highways. The report made several
recommendations for enhancements or improvements to upgrade the

present system. Some of the important recommendations were:

+ Use of control unit log mile as the key section
identification scheme for all existing and future

pavement related activities (files).

+ Identification of all construction and/or rehabilitation
project boundaries by beginning and ending control unit

log mile in addition to station numbers.

+ A more disciplined approach to identification of pavement
condition using the ride and type severity and extent of

pavement distress as the performance criteria.

+ Maintenance reporting to be by specific location in terms

of control unit log mile.

+ A plan to automate the integration of various pavement
management oriented engineering systems for data

manipulation and retrieval.

Of the above recommendations, the first two have been adopted by
the Department. The third item was the subject of the second

report in this series (2). The Department is presently developing

* Underlined numbers in parentheses refer to list of references.



a maintenance reporting system by control unit identification

(recommendation 4).

The subject of this report is an extension of the second
recommendation, namely, implementation of the pavement condition
rating procedure to sample sections of the state's network of
control units, and identification of the resources to accomplish
the rating of these sections. The sections are those identified as
the HPMS (Highway Performance Monitoring System) sections. The
report also attempts to identify the integration of the
Department's various engineering information systems for a working

pavement management system.



The primary objective of this last phase of the study was to
continue application of the pavement condition survey procedure
developed in the first phase of the study (1) and partially field
evaluated in the second phase (2). More specifically, the

objectives were:

1. To determine the resources necessary to accomplish the

rating of sample sections of the network.

2. To create a data bank of pavement condition for future
monitoring of these sample sections and identify the uses

of the data in pavement management.

3. To identify the automation needs for integration of
various engineering information systems for pavement

management purposes.



3. PAVEMENT CONDITION RATING PROCEDURE

Development

The pavement condition rating (PCR) developed is a
combination of the ride rating as measured by the Mays Ride
Meter (MRM) and the Pavement Distress Rating (PDR) (1). The
PDR involves identification of standardized distfess types
and subjective estimation of severity and extent level
thereof. The end pocint of the method is a number ranging
from O (total distress) to 25 (no distress) for rural roads
and from 0 to 20 for urban roads. The overall pavement
condition rating, PCR, is a combination of the Mays Ride
Meter rating and PDR. The figures in Appendix A+1 through
A-4 present the condition rating forms for the four pavement
types. The worksheet type forms document the final ride
rating and distress rating and their sum, the PCR. Once
again, numerically, PCR would range from 0 to 50 for rural
roads and 0 to 40 for urban roads with the high humber

signifying near perfect pavement condition.

Application of PCR Procedure to Sample Sections ¢f The
Highway Performance Monitoring System (HPMS).

As mentioned before, the rating procedure discussed above was
field tested to determine the feasibility of its application
in the highway needs inventory. The method was found to be
valid, practical, quick and safe for use in an inventory mode
(2). However, because of such limited evaluation (18
sections totaling 140 miles), the needed resour¢es for
statewide implementation could not be determined, To provide
this information to the management, the effort was extended
to include a much larger sample on a statewide basis. The
Department's Highway Performance Monitoring Systém sections
were selected as the representative sample of thé state's

network of roadways.



3.

2.

1.

HPMS Sections

The Highway Performance Monitoring System, or HPMS, is a
joint effort of the federal, state and local governments.

The effort, organized and monitored by the Federal Highway
Administration (FHWA), is geared towards providing
information relative to the condition, usage, anﬁ operational
characteristics of the road network system on thé basis of
sample sections. The impact of this effort is the
determination of changes in performance over timé using these
data as reference points. The sample sections for monitoring
were established using a statistically designed Eampling plan
based on the random selection of road sections within
predetermined average annual daily traffic volume groups.
These sample data will serve as a data base for evaluating
changes in data element values over time, thereby providing a
basis for the analysis of the performance of the nation's
highways. There are approximately 3,200 miles off HPMS
sections in the state. This represents about 30/ percent of
the total state maintained highway system. Pracltically all

of the interstate system is included in the sample sections.

Table 3-1 shows the statewide mileage breakdown jof HPMS
sections by district and functional class (urbam/rural).
Table 3-2 is a breakdown of the HPMS sections by surface type
evaluated for condition rating. Approximately 95 percent of
the rural and 35 percent of the urban HPMS samplie sections

were rated in this study.

The HPMS sections are identified in terms of control-unit-
subsection and the corresponding length of the gubsection.
Thus, a control-unit subsection will, in most cases, define
the pavement section in terms of surface type. 'The shortest

length of the subsection can be a tenth of a mile, and the



Table 3-1

Total Niles of HPMS Sample Sections

Hiles %

Table 342

Total Kiles of HPKS Sample Séctions by Surface Type
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1 0.00 : 5.07: 4.4

62 2.13

o
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04 S 305 9.7
05 = 59.49° 1891 78.40
Lm0 51760 0000 5176
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brand Total | 582.94 | 2573.35 315629

6rand Total 1094.59 : 900.

NN

4 :“4%“; s

93.08 | 485.04 | 2573.35




largest can be as long as 50 miles. The mileage |shown in
Tables 3-1 and 3-2 represent cummulative mileage ﬁor the
surface type 1in each district. A major deficienqy in this
surface identification system is the lack of difflerentiation
of concrete pavements according to whether it is(jointed or
continuously reinforced concrete, or whether it ﬂs hot mix
flexible or hot mix composite. For this study, Qn extra
effort was made to identify the sections into fodr basic

categories as shown in Table 3-2.



4. TIELD TESTING OF PCR PROCEDURE

The following items were studied to develop an implementable

package for a condition rating survey procedure.

Survey Sections

Survey Team

Survey Vehicle and Speed

Distress Definition

Data Recording Forms and Procedures
Data Bank

Productivity & Cost of Data Collection

+ + + + + + o+

4.1. Survey Sections

All HPMS sections greater than one mile for urban areas and
two miles for rural areas were included in the condition

rating.

4.2. Survey Team

A team of two persons, a driver and a passenger, was used to
survey the network HPMS sample. The passenger was
responsible for distress recording on the prescribed forms.
The driver's responsibility was to locate the beginning and

ending of control-unit subsections.

4.3. Survey Vehicle and Speed

Either a passenger car or a van can be used for the survey as
was done in this study. A clear view of the pavement section
from the side and front is an important factor inh making a

choice of vehicle. In this respect, a van provides a better

view than the passenger car.



The speed was determined by the passenger based ¢n the
ability to identify and record the various distrésses
accurately. In some cases, the survey was made at highway
speeds (50 mph). Based on the results of this sfudy, it was
observed that such high speed affects the accurac¢y of certain
distress identification. The severity of ruttiné of
asphaltic concrete hot mix sections and faulting of jointed
concrete sections are examples of distresses that were found
to be difficult to ascertain accurately. Generally, the
accuracy of recording will diminish with increasﬁng speed.

It is felt that the survey speed should be selected to allow
accurate recording of the most significant variables included

in the distress index computations.

Data Recording Forms

The recording forms shown as Figures 1 through 4 were
developed in the first phase of the study (1) and were
modified continuously to accommodate the changes| which were
found necessary based on routine use and input from the
survey team. The distress is recorded by circling the
severity and extent level specifically developed for this
evaluation. The form is self-sufficient and follows through
the computational procedure to arrive at the finjal condition
rating. The basic control-unit subsection information is

prerecorded prior to field survey.

The Mays ride meter tests were conducted either before or

after the distress inspection.

Distress Definition

The definition of the distress manifestations identified for
each pavement type is discussed in the Appendix. The

integrity and accuracy of the data collected by the survey



team hinges on the thorough familiarity of the various

distresses and their identification in the field;

Data Bank

All recorded data are stored in form image in the computer.
The data appearing at the top of each form are cpmmon to all
pavements within each surface type category. Tables 3-1 and
3-2 were prepared from the stored data. Other pbripheral
information such as age of pavement, subsurface Dayers,
traffic, etc., can be extracted through appropriate link and
merge of the pavement related files. This aspecit is

discussed in detail in a separate section.

Productivity and Cost of Data Collection

The visual condition and the ride meter surveys iof the sample
sections were completed in 40-50 work days by one survey

team.

Multiple teams could accomplish this in less time. The
actual rating procedure, once the team is at the section
site, takes less time than the time it takes to travel from
section to section. It is felt that 50 team days would be
required to do a thorough condition review of tHe HPMS

sections.

The above productivity was achieved at a cost of $5.60 per

HPMS mile. This cost includes cost to travel to section
locations and is composed of salaries, equipment, and travel
expenses. Based an this, the total cost of surveying the
entire HPMS network would not exceed $25,000.

Whether such condition and ride surveys should be conducted

each year will depend on the magnitude of the rating index of

10



the section. In-service pavements lose their serviceability
very slowly in initial stages (high PCR value), and
therefore, survey of such sections may be at less frequent
intervals, say once every three years. Once the section
approaches an intolerable value, the frequency of surveys can
be increased to once every two years or even every year.

This will have to be determined as more data is collected and
trends are developed as to the serviceability losjs in terms
of PCR and/or ride meter. However, it is anticipated that

the cost figure indicated above will not be a yearly cost.

11



5. APPLICATION OF PCR SURVEY DATA

The usefulness of the condition survey data collected aver a period
of time cannot be over-emphasized. It is a prerequisitie to both
the predictive and planning decision making process in .a pavement
management system. The application of the data depends on whether
the decision is to be made at the network or program level or the
project level. Some examples of the applications are illustrated

through the following examples.

5.1. Monitoring of Pavement Condition Data for Decision Making at
the Network Level

Traditionally, decision making at the network level includes
programming, budgeting and planning activities. The decision
involves overall budgeting process and general allocations
over an entire network. Data is needed to determine the
existing condition of the network as a whole. Information
such as traffic and condition data can then be used to select
policies relative to standards for different roads in the
network. Several examples are illustrated through graphical

presentation of the condition data collected in this study.

Figure 5-1 shows the statewide rural distribution of HPMS
mileage of various pavement types falling into categorized
PCR range. Thus, 5.95 percent of the total mileage of
jointed concrete pavement (JCP) have a PCR range of 25 to 30.
The corresponding mileage in this range for hot mix pavement
is 9.84 percent. The plot indicates the general condition of
the pavements in the state. If district-wide distribution of
such mileage is desired, figures (such as 5-2 through 5-5)
can be prepared to show the divergence of pavement condition

in each district for each pavement type. The network

12
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pavement condition relative to specific major distresses such
as rutting on hot mix or faulting on jointed concrete
pavements can be presented through figures 5-6 and 5-7,
respectively. Thus, District 7 seems to have major problems
with rutting on over 50 percent of their mileage. Likewise,
the same district has faulting on most of its concrete

pavements.

The above examples of pavement condition at the network level
were presented for illustrative purposes only. Such periodic
evaluation of sample sections can give an estimate of the
current condition of the network and is a means of
forecasting to some future period for development of a
rehabilitation program. Once a trigger value of PCR is
defined, programming decisions for planning and budgeting can
be made. Figure 5-8 is an illustration of how this (planning
and programming) can be accomplished through the use of PCR
data. The figure is a plot of Mays Ride Meter index versus
PCR of jointed concrete on the interstate system. The three
blocks (groups) of data represent the degrees of
rehabilitation required to bring the sections to some
acceptable level. The symbols on the plot represent sections
or projects. Such plots can be used to develop a short-range
plan (a 5-year plan, e.g.) or a strategy to rehabilitate the
interstate system.

Monitoring Pavement Condition at the Project Level

Generally, individual projects would normally come 'on line'
from the network analysis discussed above through some

trigger value of PCR and/or Mays Ride Meter index.

Candidate projects for action (maintenance or rehabilitation)
can be selected by the ranking method using PCR and/or ride
meter index as the quantifiable attribute. This is the

simplest method of prioritizing candidate projects.

15
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In the context of pavement management, maintenance activities
do not necessarily enhance the serviceability but will
preserve it. On the other hand, rehabilitation activities

may restore the pavement structure to its original condition.

The determination of appropriate rehabilitation alternatives
can be made by processing each section or project through a
rehabilitation decision matrix. The matrix, or tree, will
then do the evaluation for practical combinations of existing
surface distress conditions. If the rehabilitation
strategies are defined, then on the basis of individual
distress evaluation for each pavement type (Appendix A-1
through A-4), alternatives can be defined to correct the
specific governing deficiency(s). Table 5-1 is an example
listing of the decision matrix that can be used for asphalt

surfaced pavements.

Another example of such a decision matrix is indicated in
Table 5-2 for jointed PCC pavements. Cost matrices can also
be developed to arrive at total cost of a given strategy.
Such decision matrices can be as comprehensive as one would
want to develop. Needless to say, the strategy to take any
specific action (maintenance or rehabilitation) will
necessarily depend on certain physical constraints such as
performance standards to be met and availability of funds.

If the latter is tight in the year of improvements, the
consequences of delayed rehabilitation can be determined from

such decision matrices.

18
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Decision Matrix For Repair and Rehabilitation of PCC Pavements

Table 5-2

(PCR < Trigger Value)

Type Type of Repair
of
Distress
Crack Joint | Partial Full A PCC Slab  { Diawond Skid Load
Seal Reseal Depth : Depth | Overlays : Overlays ; Jacking : brinding ; Patching : Transfer : Drainage
Blow-ups
or Patch

Corner Break-out
or Patch

Joint Faulting

Joint Seal Damage

Joint Spalling or
Patch

Longitudinal
Cracking

Patch

Pumping

Settlement

Diagonal Cracking




6. INTEGRATION OF PAMS DATA SOURCES THROUGH AUTOMATION

A working pavement management system should be able to provide
continual feedback of information to make decisions at the network
or program level and at the project level. Figure 6-1 is a
pictorial representation of this feedback system. Although less
information is needed at the program level than the project level,
both require historical data feedback at some level. 1In addition
to the need for condition survey data (including roughmness)
discussed in the previous sections, data is also needed on traffic
and axle loads, maintenahce and rehabilitation actions and their
associated costs, construction and materials inspection and
characterization. However, data needs relative to section or

project identification takes precedence over all other data.

DESIGN STANDARDS REVIEW for LEGISLATIVE LEVEL

% SPECS ADMINISTRATIVE LEVEL
@ 7 ENGINEERING LEVEL

/_/-*“1\ J,. -
l('l\-{: A..,J\-.\,_,e;\-‘.\'g; ‘;,‘

CONSTRUCTION MATERIALS

I

N
/ B
CONSTRUCTION

N

/onn MAINTENANCE
& PERFORMANCE

' ACCEPTANCE
TESTS & /
INSPECTIONS

A Pavement Management & Feedback System

Figure 6-1
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Existing System

Figure 6-2 was prepared to identify the several engineering
data systems currently used by individuals or sections to
satisfy their needs. Each of the systems has some data that
are pavement oriented or can be used for pavement management
purposes. The systems or files can be classified into two
groups: a network oriented group (upper blocks of Figure 6-
2) and project oriented group (lower blocks of Figure 6-2).
The network files are identified by control unit, and the
boundaries within which this control unit falls in terms of
beginning and ending log mile. The project oriented files
are keyed to the same control unit with an added two digits
signifying the number of improvements on that segment of the
control unit. The project boundaries are also identified by
begin and end log mile. [(This was one of the
implementations recommended in the feasibility study (1)] 1In
general, the data from these files fall into three basic
categories: roadway location and description, roadway

evaluation and roadway activities.

Roadway description data identifies the roadway section as to
its location (district, parish, route, etc.), physical
attributes (such as surface type, number of lanes, bridges,
etc.) and design attributes (such as materiais and associated
thickness, etc.). Roadway evaluation data consists of
condition rating, improvement needs, traffic trends, etc.
Roadway activities describe the contract construction and
maintenance projects including project description, contract
cost, individual items and associated quantities and

expenditures that make up the contract.
There is considerable overlap and repetition of data fields

in all of the fileg in Figure 6-2. Thus, the MATT file and
the RCUJ file both contain project oriented (roadway
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description above) information. Likewise, TAHI, HPMS, TAND
and MNRS all have overlapping information relative to the
description of the control units. Such overlap and/or
repetition of data has created fragmentation on ome hand and
choking of data on the other hand and clearly points towards
a lack of central control. This has also resulted in data
redundancy, inaccuracy, incompleteness, and an inability to
cross reference data files. The central controlling data

base is the practical solution to this problem.

Data Management

Through the auspices of the Engineering Data Management
Committee, composed of the author and other key personnel
from the Chief Engineer's office, maintenance, planning,
automation and a consultant, a plan was developed to address
the data handling and file integration problem. The
constraints were that the existing system must be used with
minimum disruption and also that a plan requiring a massive
long-term effort would not be considered. ¥Finally, the
system should be user oriented requiring a minimum of

sophisticated programming, hardware, etc..

The major objective then was to determine if the data base
concept could relieve the existing problem of data handling
and cross referencing. A secondary objective was to
determine if all needed data for PAMS was being obtained, the
integrity and accuracy of such data and its timely update.
The following section discusses some of the data handling

procedures that would satisfy the defined objectives.
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6.2.1 Packaged Software - SAS

The simplest approach to data handling from various files
would be through the SAS package. SAS, an acronym for
Statistical Analysis System, is a commercially available
computer software system for total data management in one
easy-to-use system (3). It provides all the tools needed
for:

Information Storage and Retrieval
Data Modification and Planning
Report Writing

Statistical Analysis

¢ O o O ©O

File Handling

The data-handling features of SAS are such that it can be
used as a data base management system. SAS will run on IBM
mainframes in batch and interactively under any environment
(os, os/vs vm/cms,and TSO, etc.). The file handling feature
of SAS allows the user to process multiple files, such as
those identified in Figure 6-2, simultaneously for editing,
subsetting, concatenating, merging, and updating data sets.
Likewise simultaneous reports are possible in one sweep of
the data.

Tables 3-1 & 3-2 and Figures 5-1 through 5-7 discussed in the
previous portions of this report were all prepared through
SAS. Files identified as PCR, HPMS & RCUJ in Figure 6-2 were
merged to create the needed data for preparation of figures
and tables. Merging was done through control-unit and log

mile key which is dommon to all files.
An advantage of using SAS is that knowledge of programming
language is not required. SAS has its own vocabulary and

syntax and is easy to learn. However, the effectiveness of
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any software system is directly related to the accuracy and
cleanliness of the data it is to handle and organize.
Unfortunately, the data in the various files (Figure 6-2)
lacks standardization and integrity. In that respect, these
issues of data integrity, completeness, standardization, etc.
should be addressed in a timely manner for effective

implementation of a pavement management system.

6.2.2 Data Bases (4)

Data base literature describes three general data models:
Relational (such asg SQL/DS), Hierarchical (such as DL/1), and

Networks.

The relational model provides a simple, uniform, logical way
of looking at data. This approach is completely independent
of actual storage structures and access techniques used to

retrieve the data.

In a hierarchical or network model, access paths are
predefined in the data structure definition. A user (or
program) can use only the predefined paths to navigate
through the data structure. This limits the use of the data.
However, it is a strength if only those paths are needed,
because the system can provide quick access through the

predefined paths.

In a relational model, paths need not be predefined. Data
requests are not expressed in terms of access paths. All
access 1is accomplished by matching field values. Therefore,
many different paths exist. Here is the source of the
freedom needed for performing unplanned ('ad hoc'") queries
and frequent data evaluations or analyses. Thus the
relational model has considerable potential for extensions

and restructuring.
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Based on the above alternatives, the committee, through the
consultant's recommendations, decided to look into the SQL/DS
software by IBM. $QL, an acronym for Structured Query
Language, uses the relational model of data. A relation in
the relational data model can be thought of as a simple two-
dimensional table having a specific number of columns and
some number of unordered rows. Each row represents an entry

in the relation (in the table).

Data is defined and accessed in terms of tables and
operations on tables. The tabular format for data is easy to
use. Simple data heeds can be implemented very easily.
Complex data needs can be handled through a powerful set of
operations on tables. Thus, the relational model supports a
broad range of data requirements. All data inter-
relationships (dependencies) are expressed in terms of the
actual data values, not by pointers or storage adjacency.
The ability to relate common fields of data found in more
than one table is provided by the data access language (SQL
in SQL/DS). BSQL emables a user or program to specify the
desired data in terms of properties the data possesses. The

desired data is not specified in terms of a search.

Figure 6-3 is a flow chart showing the operation of the SQL
data base. One of the constraints in using the SQL data base
is that it can only be operated on VM files. This means
converting all existing MVS files into VM before creating
SQL data base. However, use of IBM's DB2 data base software
will circumvent this VM requirement since the DB2 software is

applicable in MVS environment.

Table 6-1 was prepared using SQL data base tables for files
TAHI (highway inventory) and MATT (material testing). An
interesting observation in this table is the mismatch of data

values for the same variable. Thus ADT values in the MATT
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62

Table 6 - 1

SQL Data Base Comparison of Variables in Matt & TAHl Files

CTL UN JB BEG MT BEG ST ROUTE STYP M STYP S WIDTHM WIDTHS #LNS M #LNS S MEDN M MEDN S SHLD M SHLD S SHWID M SHWID S ADT MATT ADT STL PROJLNGTH

133-03-09 0.00 3.32 Ott1 D 50 10.0 20 2 2 1 A 3 3.0 8 274. 349 8.809
134-01-12 0.00 5.81 0008 D 50 11.0 20 2 2 1 3 4.0 8 870. 850 2.176
134-02-15 0.00 1.78 0008 50 10.0 18 2 2 1 3 0.0 8 o] a17 2.178
134-02-17 0.00 1.78 0008 D 50 10.0 18 2 2 1 A 3 3.0 8 0 417 2.000
134-02-18 0.00 0.00 0008 D 50 10.0 18 2 2 1 A 3 3.0 8 0 1154 1.000
134-02-18  0.00 1.78 0008 D 50 10.0 18 2 2 1 A 3 3.0 8 0. 417 1.000
134-03-11 0.00 0.00 0008 60 t0.0 18 2 2 1 4 0.0 8 780. 910 6.150
134-04-11 0.00 0.00 0008 50 11.0 18 2 2 1 4 0.0 8 1120. 684 7.200
134-04-11 0.00 6.70 0008 60 11.0 24 2 2 1 4 0.0 8 1120. 1034 7.200
134-04-11 0.00 7.03 0008 50 11.0 24 2 2 1 3 0.0 8 1120. 1034 7.200
135-01-12 0.00 0.00 0392 50 0.0 20 [+] 2 1 3 0.0 8 0. 398 0.000
135-02-08 0.00 0.00 0392 D 60 12.0 24 2 2 1 A 3 1.0 8 1180. 1253 4.448
135-02-08 0.00 0.52 0392 0 60 t2.0 24 2 2 1 A 3 1.0 8 1180. 733 4,448
135-02-08 0.00 ©0.860392 D 0 12.0 2% 2 2 + A a 1.0 8 1180. 733 4.448
136-02-04 0.00 0.00 0464 D 50 11.0 20 2 2 1 A 3 4.0 8 1210. 1039 6.100
136-02-04 0.00 4.50 0464 D 60 11.0 22 2 2 1 A 3 4.0 8 1210. 1039 6. 100
137-01-15 Q.00 12.52 0465 D 50 10.0 20 2 2 1 A 3 3.0 8 (o] 389 2.000
137-01-15  0.00 11.75 0465 D 50 10.0 20 2 2 1 A 3 3.0 8 0 389 2.000
137-01-15 0.00 10.52 0465 0 50 t0.0 20 2 2 1 A 3 3.0 8 0. 323 2.000
137-01-16 0.00 10.52 0465 D 50 11.0 20 2 2 1 A 3 4.0 8 353. 323 6.136
137-02-07 0.00 11.60 0465 50 10.0 20 2 2 1 3 0.0 8 280. 351 0.000
137-02-07 0.00 4.71 0465 50 10.0 20 2 2 1 3 0.0 8 280. 351 0.000
137-02-07 0.00 0.63 0465 50 10.0 20 2 2 1 3 0.0 8 280. 351 0.000
139-03- 15 0.00 0.00 0113 60 10.0 20 2 2 1 3 0.0 8 491. 746 0.500
139-03-15 0.00 1.81 0113 60 10.0 20 2 2 1 3 0.0 8 491 . 746 0.500
139-03-15 0.00 2.31 0113 60 10.0 20 2 2 1 3 0.0 8 491 . 954 0.500
139-04-13 0.00 4.79 0113 D 60 10.0 20 2 2 1 3 0.0 8 810. 432 5.690
140-01-07 0.00 0.00 0113 50 0.0 20 2 2 1 3 0.0 8 0. 704 0.000
140-03-09 0.00 2.82 0113 D 60 12.0 20 2 2 1 A 4 8.0 8 800. 1067 1.808
140-03-09 0.00 4.56 0113 D 60 12.0 20 2 2 1 A 3 8.0 8 800. 1067 t.808
140-03-11 0.00 0.00 0113 D 60 0.0 20 0 2 1 A 3 3.0 8 0. 912 0.000
140-03- 11 0.00 2.82 0113 D 60 0.0 20 0 2 1 A 4 3.0 8 g. 1067 0.000
140-03-11 0.00 4.56 0113 D 60 0.0 20 o] 2 1 A 3 3.0 8 0. 1067 0.000
140-03-11 0.00 9.40 0113 D 60 0.0 20 0 2 1 A 3 3.0 8 0. 914 0.000
141-01-05 0.00 0.00 0112 50 10.0 20 2 2 1 3 0.0 8 0. 1372 1.200
141-02-08 0.00 0.00 0112 60 10.0 20 2 2 1 3 0.0 8 480. 524 8.250
141-02-08 0.00 3.02 0112 60 10.0 20 2 2 1 3 0.0 8 480. 524 8.25%50
142-01-16 0.00 2.53 0107 350 125 20 2 2 1 3 0.0 8 4380. 9135 0.408
142-01-16 0.00 2.04 0107 50 12.5 20 2 2 1 3 0.0 8 4380. 10831 0.2408
142-01-22 0.00 11.31 0107 F 50 12.0 20 2 2 t D 3 12.0 8 3600. 3393 4.083
142-01-22 0.00 2.53 0107 F 50 12.0 20 2 2 1 D 3 12.0 8 3600. 9135 4.083
142-01-25 0.00 13.96 0107 60 0.0 22 o] 2 1 3 0.0 8 0. 9135 0.000
142-01-25  0.066  11.31 0107 50 8.0 20 0 2 1 3 0.0 8 0. 3393 0.000
142-01-29 0.00 0.67 0107 B 50 12.0 20 2 2 1 A 4 18.0 8 7450. 3672 0.8627
142-01-30 0.00 0.67 0107 B 50 15.0 20 2 2 1 4 0.0 8 7450. 3672 0.627
142-01-32 0.00 13.96 0107 D 60 11.0 22 2 2 1 A 3 2.0 8 1850. 9135 10.000
142-01-32 0.00 11.31 0107 D 50 11.0 20 2 2 1 A 3 2.0 8 1850. 3393 10.000
143-02-23 0.00 0.00 0452 60 12.0 24 2 2 1 3 0.0 8 930. 1057 6.450
143-02-23 0.00 0.85 0452 60 12.0 24 2 2 1 3 0.0 8 930. 9337 6.450



file and ADT STL in the TAHI file are at odds for the same
control-unit project number. An explanation could be that
the ADT STL in the TAHI file must be the most updated data,
whereas the ADT MATT represents the ADT as recorded when the
construction project was let, which may have been several
years prior to the update in the TAHI file. The point that
is being made here is the lack of integrity in data elements
in some files. It hlso points to the need for a master file
that would reflect the most updated information on roadway

location and descrijption.
Data Needs

A Review of data files identified in Figure 6-2 has indicated
that there is no scarcity of data availability relative to
its use in the pavement management information system.
However, redundancy and lack of integrity and accuracy in
data elements prevants the effective use of most of these

files for pavement management information.

An effective information system requires central control of
all engineering data relative to pavement management. This
at present is nonexistent. The individual owner(s) of the
files are responsible for their data management. Whereas
there is nothing wrong with this policy, the general user may
not be aware of how current the data is. Concurrent to this
problem (lack of central control) is the fact that there does
not exist a singlel/file that could be considered a master or
control file through which other files could feed. A central
controlling file i$ a necessary prerequisite to such a
management information system. Such a file should contain
the basic informatfion relative to the project. 1In the
cluster of files in Figure 6-2, RCUJ and MATT system files
come closest to thht requirement. However, revisions to

these files will hpve to be made to make it compatible
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with the required flormat for data base application.

The above two files can be combined to create the master
file. This file sHould contain all necessary data on items
relative to project identification (location, ete¢.), as-built
information (material type, section layer thickness, width,
etc.) cost informaﬁion, project start and completion date
information, etc..; Table 6-2 is a listing of the data
variables currently identified in the MATT file. The
information is enteéred by district personnel as soon as the
construction contract work order is issued and work begins on
the project. Unfortunately, for whatever reason, all data
does not get entered in a timely manner with the result that
the majority of fie¢lds remain blank or contain dummy ''9999."
A logical solution to this 'data poverty' is to make the data
entry at the source level, which in this case would be the
project control. The project control is responsible for
contract document preparation, and all current project-
oriented information is readily available to them. Delayed
data, such as acceptance date, final cost, etc., can be
updated at a later date.

Table 6-3 is a listing of the variables in the RCUJ file.
This data is entered by the project control from a card file
which, incidently rcontains much more information than that
entered in the computer. In the author's opinion, the RCUJ
file serves little purpose in its present form. If it is to
be used as an active master file, it need to be expanded to
include other critical data elements such as those identified
in Table 6-2 for the MATT system.

A1l in all, it is istrongly recommended that the two files
discussed above be combined into a single file with the
ownership transferred to project control. Table 6-4 is a
listing of the contents of such a master file as envisioned
for PAMS. |
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Table 6-2

List of Variables in NATT File

Variable Description Loc
Control 1
Unit 5
Number 8
Federal Aid Project Nusber 18
Associated Project 1 3
Associated Project #2 51
Route Number 67
District 81
Parish Number 83
Project Engineer Code 8
Contractor Code 89
Location 93
Beginning Nilepost 151
Ending Milepost 154
Beginning Point Description 157
Ending Point Description 209
System Code 261
Urban or Rural Location 262
Work Order Date 263
8id Cost 267
Acceptance Date B
Final Cost 271
Construction Days Allocated 283
Construction Days Used 286

Format Variable Description
$ 3.  Construction Type Code
$ 2.  Number of Lanes
$ 2. Lane Width
$17.  Total Length of Project
$9.  Average Daily Traffic
$ 5.  HRedian Type Code
$14.  Remarks or Roadway Cross-Section
I02.0  Pavement Surface Type Code
I02.0  Pavewent Thickness
$ 4. Joint Interval
$ 4. Reinforced Code
$58.  load Transfer Device Code
PD3.2  New or Overlay Surface Code
PD3.2  Qverlay Surface Type Code
$52.  Original Surface Type Code
$52.  Base Type Code
$ 1.  Base Thickness
$ 1. Subbase Type Code
PD4.0  Subbase Thickness
PD6.2  Subgrade Description
PDA.0  Shoulder Surface Type Code
PD6.2  Shoulder Width
PD3.0  Shoulder Base Type Code
P03.0  Shoulder Thickness
Date of 2059
Table 6-3

List of Variables in RCUJ File

Variable Description Loc Format
Control 143
Unit 4 %2
Nusber 6 $4
Former Project §1 10 ¢11
U.S. Route Nusber 10 $11.
Forser Project #2 21§11,
LA Rolite Number 21§11,
Length of Project 32 Pp4.2

Type of Construction Description §1 36 $16.
Type of Construction Description §2 52 $16.

Beginning Point Description 68 $58.
Ending Point Description 126 $58.
Beginhing Station Nusber 184 ¢ 8.
Ending Station Number 192 § 8.
Beginning Logwile 200 PD4.2
Ending Logmile 204 Pb4.2
Project Date #1 (MMYY) 208 44,
Project Date #2 (MNYY) 212 § 4.
Work Order Date (MMYY) 216 $ 4,
Contruction Date (MMYY) 220 § 4.
Combined Project {1 224 $11,
Combined Project §2 235 $11,

289
M1
293
295
299
304
364
365

3
3n
373
373
875
376
8n
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381
384
389
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392
393
39
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Proposed List of Variables in Master Roadway Indentification File

Variable Description

Control

Unit

Number

Federal Aid Project Number
Associated Project #1
Associated Project §2
Route Number

District

Parish Musber

Project Engineer Code
Contractor Code

Location

Beginning Milepost

Ending Milepost

Beginning Point Description
Ending Point Description
Systes Code

Urban or Rural Location
Work Order Date

Bid Cost

Acceptance Date

Final Cost

Construction Days Allocated
Construction Days Used
Construction Type Code
Nusber of Lanes

Lane Width

Table 6-4

Where Found

Variable Description

KATT or RCUJ
MATT or RCUJ
MATT or RCUJ
NATT
MATT or RCUJ
MATT or RCUJ
MATT or RCUD
MATT or RCW)
MATT or RCUJ
BATY
NATY
HATT
HATT
HATT
MATT or RCUJ
MATT or RCUJ
NATT
NATT
NATT or RCUJ
HATT
HATT or RCUJ
HATT
HATT
NATT
HATT
KATT
NATT
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Total Length of Project
Average Daily Traffic
Median Type Code

Where Found

NATT or RCUJ
WATT
HATT

Remarks or Roadway Cross-Section MATT

Pavesent Surface Type Code
Pavement Thickness

Joint Interval

Reinforced Code

Load Transfer Device Code
New or Overlay Surface Code
Overlay Surface Type Code
Original Surface Type Code
Base Type Code

Base Thickness

Subbase Type Code

Subbase Thickness

Subgrade Description
Shoulder Surface Type Code
Shoulder Width

Shoulder Base Type Code
Shoulder Thickness

Date of 2059

Beginning Station Number
Ending Station Nusber
Beginning Loguile

Ending Logwile

Date Job Number Issued
Initial Mays Ride Meter

MATT
MATT
MATT
HATT
MATT
NATT
HATY
NATT
KATT
HATT
HATT
HATY
HATT
KATY
NATT
HATT
NATT
KATY
RCUJ
RCUJ
RCU
RCUJ
RCYI



7. SUMMARY AND RECOMMENDATIONS

In the preceding sections, an attempt was made to identify the
needed resources to implementation of the pavement condfition rating
procedures. Also discussed was the use of the condition data as a
decision tool for development of rehabilitation strategfies at the
program or network level gnd the project level. Finally, the
automation and integration needs of various pavement management
oriented data files were defined in terms of a project master file,
data standardization, data accuracy and data ownership. The
following recommendations are based on the above discussions and,
if implemented, are anticipated to provide the Department with a

working pavement management information system.

1. The Department should monitor the network using the
pavement condition rating procedure discussed in this

report.

2. The rating can be accomplished by a team of two at a cost
of $5.60 per mile. The frequency of conducting the
rating survey should be based on the current PCR and
ridemeter values. The following is suggested as a

possible survey frequency.

PCR MRM FREQUENCY

> 40 3.5 + Once every three years
30 - 40 3.0 - 3.5 Once every two years

<30 <3.0 Once every year

3. A historical file of condition rating data should be
created to develop performance prediction models from
which decisions on planning and programming (budgetary)

can be made at the network level and to determine
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alternate strategies at the project level (using the

decision matrik approach).

As a minimum, & pavement management information system

should consist of data files relative to:

+ Roadway section location description

& identification (master file)
Pavement condition history

Pavement materials & construction data

Traffic conditions

+ o+ o+ o+

Maintenance items expenditures

All pavement management related files should have a

common reference key in terms of control-unit-log mile.

A central authority, such as the Department's Automation
Engineer, should be responsible for management of the
above file to assure standardization, accuracy and

integrity of data entered by the owners of the files.

Integration of files should be accomplished through
relational data base softwares such as SQL/DS or DB2 or
other softwares that would require minimum programming

sophistication and revisions to existing files.

All of the above recommendations should be implemented
without further delay.
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Appendix A-1

Pavement Conditian Rating (PCR) Form and Individual
Distress Definition for Jointed Concrete Pavements
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1141 P?vsuxlr CONDITION BATING FORM

FOR | JOINTED CONCRETE PAVEMER?
Control Section Sub-Section : Length
District : Parish | Route Log Hile :
Date Start time : Bnd Time Time
Rated by :
Type of Distress | Pactor Severity )Level Bitent Level Deduct Points”
Bot Considered l1per 1-3per )3 per
Blow-up or Mile Bile file
Patch 15 1.0 1.9 Lo | s 0 1.4
Small MLII barge | 1-5 per 5-20 per >20 per
Corner Break-Out | Nile tlile Hile
or Patch 1w el 6.8 L0 05 0 1.8
(0.1 0.1-0L25" 0,25 | (208 20-508  )50%
Joint Length Length  Leagth
Faulting 5 | o4 0.7 1.0 | 05 0.t 1.0
Not Considered (20% 20-50% ¥50%
Joint Seal 5
Dasage 10 1.0 140 1.0 0.5 0.8 1.0
" -4 W et 20-50% 1504
Joint Spalling Hide Wide Vide
or Patch 15 0.4 8 1.0 0.5 8.2 1.0
.
Tight 1/441° MN® (5% 5-10% U
Lorgitudinal Wide Wide | Slab Siab Slab
Cracking 5 8.5 8 1.0 8.4 8.9 1.0
Ssall  Hedium Large | (5% 5-20% 220%
Slab Slab slab
Patch 5 4.4 6.7 1.0 6.5 .8 .0
Stain Stain Fault | (10% 10-25% 1254
Length Length  Leagth
Pemping 10 0.7 1.7 1.0 0.3 6.7 1.4
Rotc. Discdsfort Dip | lper 2-4per )4 per
Ride )6" Hile tile Rile
Settlement 5 (R 07 1.0 6.5 0.2 1.0
vight 1/4-1° an' o 1-n 5-108 2108
Diagonal Wide Wide
Cracking 10 0.3 4 1.0 0.4 8.8 1.0

“Deduct Points = Factor z Severity z Eitent

|

Total Deduct Poists (TDP)

Rural Roads Irban ﬂ{oads Hays Ride Meter
me - | (100 - 1oy 7 4 (180 - top) £ § POR -
KBR - | Mays Ride Meter x 5 Mays R#de Neter x 4 MER -
{ PCR -
Remarks : ! =
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Appendix A-2

Pavement Condition Rating Form and Individual
Distress Definition for Hot Mix Pavements
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HPNS PAVENENT CONDITION RATING FORM

| FOR ASPHALT SURFACED PAVEMENT

Control Section | : Sub-Section : Length
District : Parish Route Log Mile :
|
!
Date Start Tise : - End Tine Time
Rated by :
Type of Distress : Factor Sev%rity Level Extent Level Deduct Points”
Block, /8"  1/8-1"7 b MR/} 20-50% 50
Transverse, or Wide | Wide Wide : Length Length  Length
Shrinkage Cracks 5 0.4 N 1.0 0.5 0.7 1.0
<Q/8" !1/4-1/2" >1/2" ¢ A0t 10-30% >30%
Nide | Wide Wide | Length Length  Length
Corrugations 5 0.4 ! 0.8 1.0 © 0.5 0.8 1.0
%’;
anmm o ot Multi & <202 20-503 >508
Wide Wide >1/4" . Length Length  Length
Edge Cracking 5 0.4 . 0.7 1.0 0.5 0.7 1.0
%
Longitudinal Single Multi <1/8" MWulti | <202 20-50% »50% |
Cracking anywhere’ <1/8" Sfingle >1/8" >1/8” . Length Length  Length
but Wheel Path 5 0.4 0.7 1.0 0.5 0.7 1.0
Swall Nedius  Large : 1-5 per 5-10 per >10 per
Patching or Mile Nile Nile
Potholes 5 0.3 0.6 1.0 0.6 0.8 1.0
Slight Moderate Severe : <20% 20-502 »50
Area Area Area
Raveling 10 0.3 0.6 1.0 6.5 0.8 1.0
/48 141 b2 ARV 1} 20-50% >50%
Deep Deep Deep : Length Length  Length
Rutting 15 0.3 0.7 1.0 0.6 0.8 1.0
Notc. iDiscosfort Dip | 1per  2-4 per >4 per
Settlement or Ride >" Nile Hile Kile
Distortion 10 0.5 0.7 1.0 0.5 0.8 1.0
Class Class Class : <202 20-50% >50¢
Wheel Path I 11 II1 : W.P. N.p. ¥.P.
Cracking 20 0.3 0.8 1.0 0.4 0.8 1.0

“Deduct Points = Factor x Severity * Extent

Total Deduct Points (TDP)

Rural Roads

I
Urban Roads

Nays Ride Meter

(100 - TOP) / 5

PDR = i (100 - TDP) / 4 POR
MRR = : Mays Ride Meter x 5 Nays Ride Meter x 4 MRR

PCR
Remarks : |
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Appendix A-3

Pavement Condition Rating Form and Individual
Distress Definition for Composite Pavements
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HPHS PAVEMENT CONDITION RATING FORM
FOR COMPOSITE PAVEMENT

: = == I T

I

Control : Section | © Sub-Section : " Length
( ; ' -
T :
District : : Parish : - Route : . Log Kile :
Date : Start Tﬂle : f End Tine - Tine
Rated by :
Type of Distress % Factor f Se?erity Level ? Extent Level é Deduct Points”
é <y oyr 3" f 1per 2-4 per >4 per
: { Bump Buwp Buwp - Nile Nile Kile
Blow-up 10 104 0.6 1.0 0.5 0.8 1.0
: | i :
: , :
RV Vi b 17 G0t 50-100° >100'
Longintudinal © Wide Wide Wide :

Cracking 10 Z 0.2 0.6 1.0 - 0.4 0.8 1.0

|
I

Csmall  Wedium  Large <103 10-303 30
: f ~ Length Length  Length °
Patching 0 0.6 0.8 1.0 0 0.6 0.8 1.0

e ; d o

Stain Stain Fault | <10% 10-25% 25t
" Length Length  Length :

Pusping A U N 10003 07 1.0

; CSlight  Mediue Severe | <202 20503 503
Raveling or : ‘ ~ Area Area Area
Bleeding 10 0.3 0.6 1.0 005 0.8 1.0

a3 i 20508 508
¢ Deep Deep Deep : Length lLength  length ;

Rutting 10 0.3 0.7 1.0 ; 0.6 0.8 1.0
Notc. Discomfort  Dip 5 1per 2-4 per >4 per
Ride 6" | HWile Kile Nile
Settlement 18 0.4 0.7 1.0 ¢ 0.6 0.8 1.9
' Tight  Cracks Slab in | <2 25 55 |
: Cracks; >1/8"  Pieces . Areas Areas Areas
Shattered Stab | 10 0.6 0.8 .o 07 0.9 1.0

Slight‘ Nedium Severe <203 20-50% >50%
Length length  Length ;

Debonding 5 0.3 0.6 1.0 0.6 0.8 1.0
: /8" 1/8-17 " <20% 20-50% 50t
Transverse § Crack : Crack Crack @ Length Length  Length
Cracking i 15 0.2 0.6 1.0 . 0.4 0.8 1.0
“Deduct Points = Factor x Severit% x Extent Total Deduct Points (TDP)
Rural Roads Unban Roads Mays Ride Meter

POR = | (100 - TOP) / 4 (ﬂoo - TOP) POR
MRR = | Mays Ride Meter x 5 H%ys Ride Meter x 4 RR

+ PCR
Remarks : S
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Appendix A-4

Distress Definiftion for Continuously Reinforced

Pavement ConditEon Rating Form and Individual
Concrete Pavements
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Hj:S PAVEMENT CONDITION RATING FORM

FOR CONTINOUSLY REINFORCED CONCRETE PAVENENT

Control Section Sub-Section : Length
District : Parish Route Log Mile :
Date Start Tisg @ End Time Time
Rated by :
Type of Distress ; Factor Severity Level Extent Level Deduct Points™

Small Large : < 2 per 2-10 per >10 per
Edge Punchout or Nile Nile Nile
Patch 30 0.8 1.0 0.6 0.9 1.0

Hairline (1/47-17 b3 LR 5-15% >15%
Longintudinal Wide Wide
Lracking 15 0.4 0.8 1.0 0.5 0.8 1.0

Stain  :Stain Fault : <2 per 2-5 per 5 per

Nile Nile Hile

Puwping 15 0.7 0 0.7 1.0 0.3 0.7 1.0

Notc. Di$colfort Dip | <2 per 2-4 per >4 per
Settlement and Ride 6" . Nile  Nile Kile
Waves 10 0.4 0.7 1.0 0.5 0.8 1.0

1
Slight < 1" > 1" <20% 20-50% >50%
Wide Wide

Spalling 20 0.3 0.6 1.0 0.5 0.8 1.0

<3 >3 >3t Q0% 20-50% >503%
Transverse Deep Int. : Length length  Length
Cracking 10 0.4 0.7 1.0 0.4 0.8 1.0
“Deduct Points = Factor x Severity x Extent Total Deduct Points (TDP)

Rural Roads Urban| Roads Mays Ride Meter
PDR = : (100 - TDP) / 4 (100 + YOP) / 5 PDR
MRR = | Mays Ride Meter x 5 Mays Ride Meter x 4 HRR
PCR

Remarks : |
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