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A quality-assurance program within the highway department involves,
besides material sampling, testing and inspection, review, and update of
these procedures based on performance of the finished product. Concep-
tually, it is a feedback system and emphasizes the interrelations among
various disciplines within the highway department. Louisiana has ex-
panded its quality-assurance program to provide such a feedback system
to management, design, construction, and specification personnel. The
system is computer-oriented and is capable of providing (a) assistance in
monitoring construction projects for compliance with specifications, {(b)
a log of major construction materials and tests, and (c) a record of the
pattern of variation due to contractor, materials, and equipment for sub-
sequent statistical evaluation of quality control and specification review
and update.

Interest in a quality-assurance system was initially
aroused in the early 1960s. This awakening led to a re-
search effort by a number of states, including Louisiana,
to obtain information relative to the variability and qual-
ity level of the current construction practices. This in-
formation on variability was then translated into speci-
fications by using standard statistical procedures for
quality control and acceptance. The initial effort was
finally completed by implementing these statistically
oriented specifications for highway construction and
materials.

Now, in the 1970s, the emphasis is on a systems ap-
proach to quality assurance. Application of statistical
techniques to writing highway construction and material
specifications has been well established. We must now
develop a system to provide continual feedback of data
with respect to materials, tests, performance, and
specifications for all disciplines within the highway de-
partment. Figure 1 shows quality assurance as this
closed cycle. Tests and inspection of construction and
materials lead to acceptance (or rejection) of the fin-
ished product. Performance characteristics of this
finished product are then related to the materials and
construction inspection and tests originally incorporated
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into the product. Such review may eventually lead to re-
visions and updates of design procedures and specifica-
tions, and the cycle repeats itself.

The above system is truly a data feedback system and
is a prerequisite for any decision-making process. Such
an integrated feedback system in the manual mode would
almost be an impossibility. For an optimum system,
automation is the only approach. Louisiana is developing
a computerized system to report material and construc-
tion test data that would best satisfy the feedback require-
ments for the quality cycle to operate effectively. This
paper attempts to discuss the conceptual design and de-
velopment of such a system.

CURRENT MANUAL SYSTEM

One of the major limitations of the present manual sys-
tem is its inability to respond rapidly and accurately to
a wide variety of user requests. This means that, if a
change in the output is desired, considerable time and
effort are required to respond to the new request. ‘lThe
second deficiency in the manual system is its inability to
cross reference passing and failing samples, tests, and
locations. This ability to cross reference is most de-
sirable when it is time to compile data for final certifi-
cations. The third deficiency of the current system,
which ties directly to the first two deficiencies, is the
format in which the data are organized and stored. The
format does not lend itself to adequately analyzing quality
control.

In most cases, material sampling and testing for job
control or conformance are performed by one or all of the
following sources: project engineer, district laboratory,
materials laboratory, and material producers. The vol-
ume of sampling and testing depends on the number of
ongoing construction projects in each district. Past
records have indicated that an average of 15 000 tests
are performed by each district during the course of a
year. The figure is twice as much for the materials
laboratory. Seventy-five percent of the data generated
by the laboratories require typing for distribution. The
typed documents are filed and stored in filing cabinets.
Extraction of user-requested information is done man-
ually, and this effort can become extremely tedious, if



not impossible. The plight of the project engineer (or
any person) when it is time for final certification is
shown in Figure 2.
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Figure 2. Manual retrieval of information
requested by the user.

Figure 3. Overview of network system for reporting
material test data.
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INTEGRATED AND COMPUTERIZED
SYSTEM

The purpose of the new automated system is to integrate
the current system of sampling, test reporting, certifi-
cation, and evaluation of construction projects. The sys-
tem operations necessary to achieve these functional
goals can be listed as follows:

1. Provide input data that can be easily transmitted
and stored;

2. Provide output reports according to specific cat-
egories such as materials, project, source, and dis-
tricts;

3. Provide specification check for each material and
test;

4, Cross reference passing and failing tests for a
given sample, test, and location; and

5. Provide timely information to all disciplines
within the department.

System Design

Figure 3 shows a flow chart for the materials testing
system. The system will be a teleprocessing system in
which all data entry and retrieval will be through a type
of television terminal. When the system is fully oper-
ational, a total of approximately 30 screens will be pro-
vided to the user for data entry, inquiry, and retrieval.
The following is a list and description of the various
screens,
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1. The project screen will have all the information
pertinent to the project. The major thrust will be to
provide information relative to project identification,
cost, cross section, and other similar information rel-
ative to the project.

2. The material and test data screens will include
information regarding aggregate, asphalt cement, liquid
asphalt, cement, steel, hot mix, paving concrete, struc-
tural concrete, soil for base course, compaction of base
course, mix design, and miscellaneous.

3. The specification screens will be standard speci-
fications for each of the above materials and tests.

Figure 4. Test data entry and processing system.
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Provisions will also be made for entry of contract spec-
ifications.

4. The submitter screen will project the names of all
submitters including the contractors and materials pro-
ducers.

5. Thetable of contents screen will listall the screens
available for the system and the identification of trans-
action code necessary for retrieval.

6. The report request screen will project all the re-
ports available through the system. Thus, report 1 may
be a standard report for aggregate data and report 10
may be a summary report for base course compaction.

7. The browsing screen will allow the requester to
retrieve any information that is relative to the construc-
tion data.

Data Input

The input of data will be through the terminals and from
input forms designed specifically as work card and data
entry card. The screen for each material or test will be
an exact replica of the input data forms. This similarity
will make the data entry easy and flexible. Figure 4
shows an overview of the system operation after the data
are entered.

Data Output

When the selected information is needed, most of the re-
ports will be provided on demand. For entry of a report
request, the system will provide a request display on the
terminal (report request screen). The requester will
identify the report needed that may be a standard report
or a summary report. A flow chart of the report request
system is shown in Figure 5.

System Requirements and Implementation

The system is expected to be operational by the end of
1977. The system is designed for IBM 370, model 158,
and IBM 3270 communication terminals.

SUMMARY

The brief overview of the expanded quality-assurance
program in Louisiana through the use of computerized
storage-retrieval techniques is expected to provide re-
lief from two important problems:

1. The continuing increase in time and effort required
by personnel in collecting, recording, and processing the
data on a variety of documents; and

2. The difficult, if not impossible, task of retrieving
these data for use in ongoing operations with respect to
construction, design and maintenance, specifications,
research, and other problem-solving efforts for adequate
planning of a future system for pavement feedback data.
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