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Foreword

Research Report 123-4, by R. C. G. Haass, is one
of several prepared and published under Research
Project 1-8-69-123, "A System Analysis of Pavement
Design and Research Implementation,” which is part
of the Cooperative Highway Research Program and
represents the combined efforts of the Center for
Highway Research at The University of Texas at
Austin, the Texas Transportation Institute at Texas
A&M University, and the Texas Highway Depart-
ment, in cooperation with the U. 8. Department of
Transportation Federal Highway Administration.

Introduction

The design and management of pavement systems
is highly complex. One effective way to improve
the technology which is necessary is to develop and
use a viable, systematic, and comprehensive informa-
tion system. Engineers have realized that the nation’s
highways are the best laboratory for developing im-
proved pavement design technology, but until the
advent of the computer it was not possible to intelli-
gently handle the mass of available data. Now the
pavement design and management engineer can capi-
talize on the tremendous information potential of the
national highway system and‘by use of a systems
analysis approach can feed back information into the
total pavement system and obtain improved design
and management models.

General Principles of Data
Systems Development

Data systems ate simple in concept but comptehen-
sive in application. Experience has shown that it is
easy to underestimate the effort required to institute
and maintain them. To be effective, a data system
must be more than an information repository; it must
include efficient techniques for retrieving and analyz-
ing the data if it is to fulfill its established purposes.
If a system is not designed with specific objectives, it
may be only a repository and have little application
to the design and management problem,

Ultimately a pavement data system must be a part
of a much broader highway information system, and

three major items must be considered: (1) relation-
ship of the data system to planning; (2) basic design
and use criteria; and (3) indexing, control, and
coordination. The first item concerns the problem of
resource allocation, which is common to all state
highway departments; resources can be intelligently
allocated only if timely support information, which is
a natural output of a properly designed data system,
is available. The second item is generally self-explan-
atory; a system design which meets established ob-
jectives and will satisfy programmed users is funda-
mental, The thitd item is a logical step to satisfy the
second; it is necessary in order to meet design and
use objectives.

Data systems come in a variety of forms, varying
from a simple manual system to an integrated com-
puter system. Both capability and complexity are
greatest with the integrated system, but because most
highway departments already have computer hard-
ware, an integrated system is the reasonable choice.
However, a comprehensive integrated computer sys-
tem requires a large number of files, and betause
implementation in stages is best, it takes several years
for an integrated system to become fully operational.

Data systems have been developed and applied to
a wide variety of fields, but there is little literature
relating to pavement data systems. Performance_eval-
uation is a part of the total pavement management
system pursued in Project 123, and the logical major
phases of development and application are as shown
in Fig 1. In this closed loop process, tesults of the
overall performance evaluation effort are fed back
into the pavement management system. This feedback
is the reason for this data system and gives it its
name, Feedback Data System (FDS).

Integration of Existing Data Files

A logical first step in the design of an FDS (Fig
1) is an inventory of present practices and data files.
A vast amount of information is stored within the
Texas Highway Department and is added to or up-
dated periodically; some of this information has al-
ready been automated. If the indexing and control
scheme selected for FDS is similar to that now being
used, FDS can readily access these existing automated
files. Particularly desirable information now main-
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Fig 1. Major phases in developing a pavement performance
evaluation scheme.
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tained includes (1) the state roadway file, (2) the
county roadway file, (3) the roadway construction
record file, and (4) various traffic data files to in-
clude the loadometer study.

Initial Development of FDS

All of the existing files are expected to contribute
significantly to FDS and to provide a quick start for
the system. However, a great deal of essential infor-
mation is manually recorded and will require conver-
sion to the automated system. To prevent bogging
down, it is anticipated that stage implementation will
be followed, using FPS-designed pavements. Further-
more, it was concluded that selected segments of such
pavements should be evaluated, rather than the wide-
spread collection of information.

A feature of FDS which is particularly desirable is
flexibility for expansion. Initially, information will
be sought primarily to check and revise design mod-
els, but there should be no system restrictions on
other significant management variables to be deter-
mined later.

The general functional format for FDS is illus-
trated in Fig 2. The supplier and user of data will
often be the same person. Data transmission or com-
munication implied in the format requires (1) com-
puter programs to process, update, and retrieve data;
(2) equipment such as the Dynaflect, Profilometer,

and computer; (3) delineation of information flow
within the Highway Department structure; (4) opes-
ational guides and sampling plans; (5) designation
of desired output reports; (6) testing of new infor-
mation channels for feasibility; and (7) absence of
constraints within the data system itself. Detailed
development of the FDS will entail subdivision of
these items. Implementation will be progressive, con-
forming to a fundamental concept of the project, i.e.,
to implement and improve step-by-step in order to
reap payoffs not accrued by delay to develop the ulti-
mate system. Usefulness will be explicitly and contin-
ually evaluated using the project standards of opera-
tionality, rationality, acceptability, and reviseability.
The next major task in the development of FDS
(Fig 1) is identification and classification of key
factors or variables, a continuing process involving
much trial and error. A starting point is the list of
variables used in the FPS program and the recently
developed Rigid Pavement System (RPS) program.
Beyond this, the variables will be selected by the
FDS designers. Experience with the system will dic-
tate additions and deletions to satisfy future changes
in design concept, data collection resources, and spe-

cial research studies.
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Fig 2. General functional format for a pavement data
system.



The classification of ‘these selected variables is real-
ly a concurrent task and involves the logical grouping
of factors according to particular criteria. This has
been found to be a trial and error procedure. In Re-
port 123-4, it is concluded that the following classifi-
cation scheme and designations are appropriate:

RI-123 Master File

RI-123-01 Performance Data Subfile

RI-123-02 Structure Capacity Subfile

RI-123-03 Maintenance Resurfacing and Seal

Coats Subfile

RI-123-04 Environmental Subfile

RI-123-05 Materials Data Subfile

RI1-123-06 'Traffic Data Subfile
The Master File contains the as-built data and other
basic features of the pavement, and the subfiles con-
tain specific detailed information. All files contain
appropriate location identifiers corresponding to those
now in use by the Texas Highway Department, there-
by permitting accessibility to existing data files. A
complete detailed description of each file and the ac-
companying code sheets are contained in Report
123-4.

Further Development
and Implementation

The sampling plan and accompanying guides are
the next major development task in FDS and must
be carefully considered with district staff resources
in mind, since the majority of new data must come
from the district organizational elements.

Development of software necessary to retrieve and
analyze the data is a concurrent major task. Examples
of retrieved data in Report 123-4 illustrate the de-

sired software features.
As stated in Report 123-1, tull achievement of the

FPS and RPS is not possible without the feedback

information necessary to complete the cycle and begin
subsequent improvements. This aptly describes the
importance of the link represented by FDS and again
emphasizes the extreme importance of stage imple-
mentation and progressive improvements to obtain
prompt payoffs from research.
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