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IMPLEMENTATION

Since the beginning of 1972, the system has been totally implemented at the

Materials Section of the Department of Highways. This implementation has

reduced the typing effort by almost 70 percent.

ix



INTRODUCTION

In recent years the task of recovering information from records of material testing
has increased enormously. This has largely been due to the accelerated quality
assurance program within the Department of Highways and an increased awareness of
the constant improvement in the acceptance samplinag plans and specifications to
keep them compatible with the advancing materials and construction technology.
However, the problem of retrieving information from test records becomes extremely
cumbersome if it involves manual operation. When done manually, monitoring and
auditing of multi-project construction activity for compliance becomes increasingly
difficult to the point that deficiencies during construction may go undetected only

to present themselves for explanation during final certification of various items.

In order to remedy these conditions, the Department, in cooperation with the FHWA,
embarked on a project with a view towards utilizing the computer concept. The use
of a computer based system would provide a more accessible file on the multitude of
test data generated during project construction. This keport is a status report
and is confined to the discussion of the development and implementation of the

system for the Materials Laboratory.



OBJECTIVES

ine overall objective of the study is to develop an integrated computer based
system by which the various districts of the Department of Highways can transmit

the construction and material test data through the terminals for storage, analyses
and retrieval. The Tong range objective will be to provide easy access to the
construction and material test data for final certification of construction projects

and also for statistical evaluation for quality assurance and acceptance procedures.

specifically, the objectives can be defined in terms of the following benefits such
an approach would provide:

. Assist in monitoring construction projects for compliiance with
specifications.

2. Mairtain a continuous log of basic construction materials for
specifications purposes.

3. Provide considerable savings in time spent in manually typing,
auditing or spot checking various test reports.

4. Eliminate the final manual audit of testing compliance. This
will help accelerate the certification of construction items
to the FHWA.

on

Provide a more meaningful running record of the pattern of
variation in men (contractor), materials and machinery for
subsequent statistical quality control evaluation.



THE PRESENT SYSTEM

General
The present system can best be defined as "less than desirable.” The system of
reporting and documenting differs widely between different laboratories and between

project engineers.

One of the major limitations of the present manual system 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. The second deficiency in the manual system is its inability to
cross reference passing and failing samples, tests, locations, etc. This is most
desirable when it is time to compile data for final certifications. The third
deficiency of the current system, which ties directly to the first two, is the format
in which the data is organized and stored. The format does not lend itself to

adequate quality control analysis.

In most cases materia1‘samp11ng and testing for job control or conformance is
performed by either or all of the following sources:

1. Project Engineer

2. District Laboratory

3. Central Laboratory

4. Material Producers
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Figure 1 is a flow diagram of the present manual system. At the end of the project

all the test data generated by various sources is compiled for final pay estimates.

Volume of Testing by Laboratories

The volume of sampling and testing depends on the number of ongoing construction
projects in each district. Past records have indicated that on the average 15,000
tests are performed by each district during the course of a year. This figure is
twice as much for the Materials Laboratory. Seventy-five percent of the data
generated by the Taboratories requires typing for distribution. The typed documents
are filed and stored in filing cabinets. Extraction of user requested information
has to be done manually, and this effort can become extremely tedious, if not

impossible.

THE NEW SYSTEM

General
The purpose of the new system is to integrate the present system of sampling, test
reporting and certification of construction projects. This concept is demonstrated

in Figure 2. The system operations necessary to achieve these functional goals

can be 1ised as follows:
1. Provide input data that can be easily stored.

2. Provide output reports according to specific categories (material,
project, district, etc.).

3. Provide specification check for each material, test, etc.

4. Cross reference with passing and failing tests for a given sample,
test, location, etc.

5. Provide statistical evaluation of test data.
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Preliminary Considerations for Development of the System for Materials Laboratory

The Materials Laboratory was chosen for this initial phase because of the heavy

test load they received and the skeleton crew of clerical help that is available

for typing the test reports. Furthermore, the close proximity of the laboratory to
the central computer system and the principal researchers provided easy communication
which is desirable because of the frequent changes or revisions generally associated

with any system development.

Numerous meetings were required with the Materials Section's personnel to reach a
decision on the major material types that should be included in the initial phase
of this study. The selection of the following four materials was based on the
frequency of testing these materials.

1. Aggregates

2. Cement

3. Reinforcing Steel

4. Bituminous Materials

The next step, after the selection, was to cull and edit the existing report forms
in a manner that would provide maximum information for identification of the sample
and the test and also provide easy storage format. The latest work cards, used by
the laboratory for reporting the test results, were used as guidelines in the design
of input format. Considerations were also given to the exception tests in the same
light as those most frequently reported. A major portion of the editing time was
spent on the header information - information pertaining to Sample Identification.
Figure 3 is the Sample Identification form that accompanies the material submitted
for testing. O0f the 15 items indicated, eight were selected for retention in the
final format. These eight items are underlined in Figure 3. Figures 4 through 8

are the input forms showing the pertinent header information and the necessary test



FORM 800

REV. 5-61
LOUISIANA DEPARTMENT OF HIGHWAYS
BATON ROUGE
Received Lab. No.

SAMPLE IDENTIFICATION

Coarse Aggregate Star Materials Company

Material Source
Address 2561 State Street, Baton Rouge, La.
Project (State) _ 877-01-58 FAapy S92 &
District No. 61 Purchase Order No.
3 my John Harris for David Reed Project Engineer ]
- (Name) (Title)
P. O. Box 635, Baton Rouge, Louisiana
(Address)
Sample taken from Stockpile ot Oscar
Quantity of material represented by sample 200 c.y.
Identification __# 1 Date sampled February 27, 1970

Intended Use of material Type B PCC Pavement

Remarks:

Figure 3 - Sample Identification Form
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DEPARTMENT CF HIGHRAYS
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OF

TYPE I PUGRTLAND CEMENT

LABORATORY NO...163521

PRGJECT NOe.

NONE CATE SAMPLED.. 8/03/73

SUBMITTED BYeeeoIDEAL CEMENT COes (BATCN RCUGE, LAL)

PURPUSEcanneesas ALCEPTANCE

ICENY IFICATION..S51L018

TEST RESULTS

PHYSICAL TESTS

TIME OF SET, HR/MIN, VICAT -:45
SOUNDNESS . PASSED
NORMAL CONSISTENCY, 2 24.6
AUTOCLAVE EXPANSIONs % .01
FINENESSy AIR PERMCABILITY 3143
AIR CONTENT, ¢ 8.7
TENSILE STRENGTH, PSI, 3 DAYS 315
TENSILE STRENGTH, PSI, T DAYS 395

CHEMICAL TESTS

LESS GN IGNITICAN, 2 3
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IRGN & ALUMIMNUM CXICE, % 1.6
MAGNCSIUM CXIDEs X 1.2
INSCLUBLE RESICUE, % <10
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ALUMINUM CXIDE, 2 543
RATIO OF FE2C2 TC AL2C3 2e4

REMARKS.eo THIS SAMPLE CONFGRMS TG STANDARD SPECIFICATICNS FOR

TYPE I PORTLAND CEMENT

COPIES TO
IDEAL CEMENT COay (BATON ROUGE, LA.)
MATERIALS ENGINEER

E. Jo BRECKNOLDT BY

MATERIALS ENGINEER

Magure 4 -

Input/Output Form for Aggregate Test Data
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DEPARTMENT OF HIGHWAYS
CENTRAL LABORATORY
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OO00—

REMARKS o ue o THIS SAMPLE DOES NOT CONFCRH T0O STANDARD SPECIFICAT IONS FOR
FINE AGGREGATE FOR CONCRETE

COPIES YO

Jeo A. ERWINy PROJECT ENGINEER
MATERIALS ENGINEER

62 DISTRICY LABORATORY ENGINEER
DISTRICT ENGINEER

E. J. BRECKWOLDT 8Y

MATERTALS ENGINEER

R

ure 5 - Input/Output Form for Cement Test Data
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COPIES TO
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Ee Je BRECKMOLDT

MATERIALS EMGIMEER

.34

REMARKS wee o THE ABOVE TEST RESULTS CONFORN TO SPECIFICATIONS

Tigure 7 - Inmput/Output Form for Asphalt Cement Test Data
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Figure 6 - Input/Output Form for Structural Steel

Test Data
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data information for the materials. Three of the items in the header information

are entered in a numerically coded format.

Selection of Input Media

A number of media were considered for input of data into the system. These included
Optical Mark Page Reader, punched cards from data cards and remote terminals includ-

ing video and card/paper tape readers.

The Optical Mark Page Reader was ruled out by those who had had unfavorable
experience with that system of hardware. Furthermore, since the installation of
terminal was in the development stage, it was decided to use punched cards for test

data input. The forms shown in Figures 4 through 8 were designed for that purpose.

SYSTEM DESIGN

Input
To generate a test report for a given material, three files are accessed. These
are:

1. Test Submitter File

2. Standard Specification File

3. Test Data File

Figure 9 is a generalized flow chart for material testing system. The general card
layout and record layout for each of the above files are shown in Appendix A. The
contents of each of the above files and the manner in which it is created is

described in the following paragraphs.

14
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Figure 9 - Generalized Flow Chart for Material Testing System
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1. Test Submitter File:

CREATE TEST

TEST SUBMITTER
SUBMITTER D1 e

The Test Submitter File contains a code number and name for each person (or company)
submitting materials for testing. The disk file is used by all programs that produce
test reports. The updates are made to the card file and then reloaded on the disk.
The test Submitter code appears in columns 11-13 on card No. 1 of the test data input

forms (Figures 4 through 8).

2. Standard Specification File:

ﬂ CREATE
MATERIAL - DISPECIFICATION
SPECIFICATION FILE
DATA

ERROR
LIST
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The material specification file contains a set of standard specifications for

different materials that fall into the four broad material categories included in

the system.

The disk file is accessed by the report program to determine the name

of the material and to compare the test results with the specification for

conformance.

specifications govern the test or material.

The internal check for conformance ismade only when standard

If special provisions govern, then

checking is done manually and the file is accessed for name retrieval only.

Columns 8 ~ 10 of card No.

1 are used for material code and column 80 of card No. 2

indicates the type of specifications that govern the material or test.

3.

Test Data File:

Control
Sheet

Material
Test
Data

v

Material
Test
Report

Material
Report

Edit
Test
Data

Total and
Error List

Material

Program

& Error

List

|
v,

Total and
Error List

—

—
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The material test data is punched on cards at the Materials Laboratory from coded
test data forms (Figures 4 - 8). The cards are sent to the Computer Section in
separate batches according to major material category. A one-page printer report
is produced by the report generating program. These reports are returned to the
materials laboratory for distribution. The cards are filed for a specified period
after which time they are loaded on magnetic tape. The general form of card and

record layout is shown in Appendix A.

Qutput
Standard Reports

The system is designed to generate a standard output report for each material test.
These reports are then distributed to interested individuals or Sections. Figures 4
through 8 show copies of output reports adjacent to the input test data form for
each of the materials. These reports have replaced the standard typed reports.

Although the content of the report is self explanatory, some points need to be

clarified.

The general "REMARKS" statement located below the test results is dependent on the
individual comments beside each test property under the "REMARKS" column. Further-
more, the distribution list (copies to) is determined by the system from the input

data in columns 11 - 15.

Special Reports

The thrust of the study is directed towards retrieval of special reports. This could

be user requested or standard summary report printout for audit purposes. Figure 10

is one such form of special report; the data were extracted from an. asphalt cement.

file. The first printout shows information as it appears on tape. It should be noted

that the information presented in the printout does not appear in the tape file in its
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SQURCE appear in coded form in the file, whereas the printout reflects decoded data
on material and source. Furthermore, individual remarks signifying PASS or FAIL are
also absent from the original file. The remarks appearing in the final printout
provide a means of identifying the point of failure. This is necessary for final
pay estimates. The F80% under RM2 means that the contractor is qualified to receive

80% of the contract unit price because of non-conforming viscosity measurement at

275°F.

The second printout is according to AC type. This second printout could have been
according to any other category (Source, Laboratory Numbers, Project Numbers, etc.).
The auditing task is greatly simplified by such reports as compared to manual report
by report audit. The third printout shows the statistical analysis of data accord-
ing to the previous sorting. This final printout is desirable for specification
revisions and/or updates. An important application use of such an output report is
the comparison it would provide between different sources with respect to the
variability parameter for any specified test property. On the other hand, the user
may be interested (for research pruposes) not in how the product varies, with respect
to measured property, between sources but rather in how the product varies within

a given source over a period to time. Yet another application would be the more
sophisticated analysis of the data such as multiple repression and factor analysis.
Plot procedures can be used as an aid in studying the functional relationship between
variables. Thus the applications are many and will depend on intended purposes for

which the user wishes to retrieve the information.

System Requirements:

Hardware

During the development stage, the Department had an IBM 360 Model 40 which has been

19



replaced by IBM 370 Model 145.

Software

The computer programs for generating standard test reports are all written in
standard COBOL. Appendix B Tists and describes the various program components that
are utilized by the system for generating standard reports. The software for special
reports is developed according to the type of report (format) desired. Subroutines

are used for statistical evaluation. The programs are available upon request.

Updates

Because of frequent revisions in the standard specifications and the submitter and
the material 1ist,updates of files becomes an integral part of the system operation.
Currently, the input test data forms are being designed so that they would serve as
a dual purpose card - a work card as well as an input card for key punching. This.
would do away with the transfer of data from the work card to the input data card
(Figures 4 through 8) for key punching which was necessary during the early develop-

ment of the system.

Future Effort

The development of the system described in this report was the pilot phase of the
overall study which is to provide various districts of the Department of Highways
with an easy form of input of construction project test data, through terminals, for
storage and retrieval. Effort is already underway towards designing the system

for collection and input of data for the following construction items:

'
.

Asphaltic Concrete
2. Soil for Base Course

3. Base Course Compaction, Depth and Width

~

Paving and Structural Concrete

20



Initial plans for transmission of data for input call for an IBM 1050 system with

Card Reader and 3270 video system.

SUMMARY

Since the beginning of 1972, the computerized System, discussed in the preceding
sections for reporting of material test data by the Materials Laboratory, has
generated 20,000 + test reports. The implementation of the system has substantially
reduced the cost of typing the test reports. Feed back from the Materials Laboratory
has indicated a reduction in typing of approximately 70 to 75%. Additionally, use
of the system has resulted in less effort than generally required of engineering
personnel for checking and rechecking of test data for specification conformance.

The system has practically eliminated the errors that are generally associated with

manual checking of test results for specification conformance.

Before computerization, neediess duplication of some activities existed, such as two
or three Department Sections keeping identical information in their files. The
system has streamlined the distribution of reports because test data are readily
available to any individual or section at a central location (computer tapes).

Once the data is collected and stored in usable form, it can be utilized in many

ways to accomplish tasks that would normally require hours of tedious work to be
accomplished manually as for variance analysis of material, method, source, equipment

etc. The application of the system is bound to outdistance imagination.
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THE SCLLOWING IS AN EXAMPLE CF THE OUTPUT FNR AC BEFORE SORTING

ée

Nas  LAB NO  AC DIST  PROJ NO S PT_ SRC FLPT  RML  V2755F RM2  V140P  RM3 < PENT?T RM4  TFLOSS  RMS
1 157334 8 a7 7133519 T TXC 629 PASS 138 PASS 862 PASS 174 PASS _  0.00 PASS
2 158205 29 o1 R EXN 630 PASS 208 PASS 1984  PASS 83  PASS
3 158294 29 62 R EXN._ 620 PASS 217 PASS. 200S____PASS 83 PASS. 0.02 __ PASS
4 155181 20 €1 ] EXN 500 PASS ‘ 2499 70  FAIL G. 61 PASS
5 153196 20 &2 | 42404083 7 EXN 550  PASS 192 F480% 1975 PASS 100 PASS 0.37 PASS
5 149681 27 51 ' R FXN 640 PASS 220 PASS 1891 PASS 0.090 PASS
7 14831 20 61 B R EXN 530  PASS 223 PASS 1965  PASS 83 PASS .
8 156603 20 52 R EXN 600 PASS 214 PASS 1934  PASS 83  PASS 0.02 PASS
9 156985 29 32 R SHL 575 PASS 196 FAIL 1941 _PASS 90 PASS
T 1559514 23 61 ) EXN 655  PASS 200 PASS 1748  PASS 90  PASS 0.09  PASS
il 155522 20 61 454C4C8 R EXN_ 640 PASS 226 PASS 2059  PASS__ 75 PASS _ 0.03 _ PASS
TU12 T 188300 20 62 R CEXN 640 PASS 228 PASS 2189  PASS 78  PASS 0.01 PASS
13 159019 5 38 4170202 T MCM_ 650 __PASS 226 PASS 2446 PASS 92 PASS __ 0.00 _ PASS
e TemssL s 04 4170103 7 MM 455  PASS 222 PASS 2412 PASS 9L PASS 0.00  PASS
Q 15 153907 20 61 R ___EXN_ 650 PASS 211 PASS 1947 PASS 84  PASS 0.00  PASS
& T ie 150136 807 R TXC 615  PASS 140 PASS 733 PASS 163 PASS 0.00  PASS
® 17 150063 3 62 R SLD 495 PASS 129 PASS 700 PASS 174  PASS  0.67_ PASS _
1877159434 8 b1 ] D1 610 PASS 146 PASS 808  PASS 150  PASS 0.00 PASS
S 19 158222 5 07 R TXC_ 6l0 _ PASS___ 210 __PASS 2089 _PASS 90 __PASS  0.00 _ ©aSS
1207 1874060 5 03 T R TXC 615 _ PASS 207  PAaSS 2059  PASS 91 Pass 0.00 PASS
21 157221 5 05 0530812 T CLM 450 ___PASS 251 PASS 2663 PASS 83 __ _PASS 0.02 PASS
%d%? T 72 156857 57702 R SHL 550 . PASS 218 PASS 2207  PASS 86  PASS 0.03  PASS
3'% 23 157799 20 03 R EXN _ 635 _pASS 204 PASS 1903 _PASS __ 85 _PaASS o
& 3 24 156745 5 02 R SHL 550 PASS 193 FATL 1972, PASS 93  PASS
Q Q 25 156622 5 o1 . R_ TXC 585  PASS 213 PASS 2089 _ PASS_ 88 _ PASS_ _0.00 _ PASS
S 26 156087 5 04 GH3C812 T CLMm 625 PASS 233 PASS 2434  PASS 87  PASS 0.93 PLSS
Hgd___gv 156036 5 62 R SLp 530 PASS 211 PASS 2365  PASS 93 PASS 0.37 PASS
s} 23 155693 5 ns R CLM 630 PASS 229 PASS 2371  PASS 87  PASS 0.01 PASS
% 29 155371 5 93 R TXC__ 615 _ PASS _ 209 __PASS 2077 _PASS__ 85 PASS 0,00  PASS
o 7307 155062 5 08 o R CLM 620 PASS 218 PASS 2170 PASS 86  PASS
b 31 1500407 5 02 7133006 1 SHL 575 PASS 229  PASS 2658 PASS_ 83 PASS  0.48
T 327 151042 S 03 77 74500429 T TXC 625 PASS 214 PASS 2046  PASS S4  PASS 0.00 PASS
3 23 15006873 S ol 4510805 T SLD__ 523 PASS___ 200 PASS 2040 PASS 112 F NP 1.05 Feol B
3 34 149971 5 61 R SHL 530 PASS 213 PASS 2409  PASS 86  PASS 0.25 PASS
g 35 149315 5 62 R SLD 560  PASS 222 PASS 1915  PASS 93 PASS  0.12  PASS
& 3677 12135 5 Q7 R TXC 610 PASS 218 PASS 3545  PASS 92 PASS 0.00 PASS
R 159331 5 03 o R TXC 615  PASS 218  PASS 2182  PASS 88 __ PASS__ 0.00  PASS
T T34 158064 4G 02 R SHL 570  PASS 236  PASS 4370 PASS 62  PASS 0.00 PASS
39 148305 20 b2 R EXN__ 520 __PASS 228 _PASS 2102 PASS 79 _ PASS 0.37 PASS
T4 157019 4) 02 R SHL 600 PASS 233 PASS 4460  PASS 59  PASS
41 1564917 406 ol 2560119 T CDXN 670  PASS 292 PASS 4230 PASS 54 PASS 0.0l
427 156382 40 5 7T 7T ss21211 T EXN 655 FASS 3990 PASS 4204 PASS 0.02 PASS
43 156728 49 61 R ~EXN 650 PASS 275  PASS 3962 _ PASS . __ o
44 155548 40 w2 "R SHL 5990 PASS 238 PASS 5045  PASS 53  PASS 0. 16 PASS
45 155521 40 62 0300212 T EXN. 665  PASS 212 PASS 4185 PASS 49 _ PASS 0.00 PASS
T4 155595 49 6l “ R FXN 660 PASS 287 PASS 4035 PASS 50  PASS 0.03 PASS
47 155151 43 61 R EXN 670 PASS 213 PASS 3713 PASS 52 PASS  0.02 pACS
49 151354 ~ 40 62 T TTTRT T ExN T 640 PASS 773037 PASS 3854  PASS 50  PASsS
49 151856 40 52 2700107 T EXN 675  PASS 333  PASS 3911 _PASS _ 0.06 _PASS
T59 T 151137 44U 03 7 B%30909 T EXN 655 PASS 300 PASS 3696  PASS 50  PASS 0.11 PASS
51 157843 40 bl R EXN 690 PASS 290 ___PASS 4326 PASS 51 PASS 0. 00 pPACS
‘‘‘‘‘ 52 149957 40 6l R EXN 625  PASS 310 PASS 3937 PASS 52  PASS
53 1504 3% 40 ol 7141899 7T _ FXN 675 PASS 298 __ PASS 3854 _ PASS 52 PASS _ 0.12 __ PASS
547 148266 40 w2 T T TR SHL 590 PASS 290  PASS 4179 PASS 58  PASS 0.00  PASS
5% 143312 40 62 R EXN_ 540  PASS 298  PASS 4050 PASS 52 _PASS . . e



£

0BS  LAB NO__ AC DIST PROJ NO S PT SRC  FLPT _ RMI V2755F  RM2 v140P  RM3 ./ PENTT_ RM4 TFLCSS _ RM5
_ 56 150185 8 &2 o R SLD__ 520 PASS 144 PASS 988  PASS 165 PASS 17 PASS.
57 159402 30 61 2650121 T EXN 670  PASS 230  PASS 3949  PASS 55  PASS .06  PASS
53 157466 40 62 R EXN 655 PASS: 301 PASS 4523 PASS 40 FATL £07 __PASS
59 157374 3 07 0320311 T TXC 630  PASS * 304  PASS 4650  PASS 60  PASS .00  PASS
__60 157296 303 R TXC 615 PASS 290 PASS 4217___PASS 62 PASS .00 PASS
61 155511 3 04 PO65870 T LIN 655 PASS 296  PASS 3898  PASS 66  PASS .08  PASS
_62_ 156693 3 6l o R TXC__ 600 __PASS 284 PASS 4077___PASS 64__ PASS £ 00 PASS
63 156089 3 05 0080929 T LIN 655 PASS 294  PASS 4166  PASS 62  PASS .01 PASS
64 155931 3 08 R TXC 610 PASS 283 PASS 3969 PASS 65____PASS 00 °ASS
65 155550 3 08 0068663 T LIN 660  PASS 305  PASS 4039  PASS 70  PASS .03 PASS
w60 155731 3 04 4510139 7T CLM 665 PASS 335 PASS 3805 PASS 61 _ PASS 01 ___PASS
& 67 155549 3 02 R < TXC 585 PASS 296  PASS 4386  PASS 62  PASS .01 PASS
s _ 68 155063 3 05 R CLM 620 PASS 286 PASS 4605 _PASS 63 PASS
N 69 151557 3 08 1180208 1 LIN 640 PASS 298  PASS 3924  PASS 64  PASS .05 PASS
70 150154 308 R CLM 630 PASS 301 PASS 459S _ PASS 63 PASS .03 PASS
= 71 150155 3 04 750114 T LIN 655 PASS 287  PASS 3943  PASS 66  PASS .00 PASS
_ T2 150073 3 6l 4500429 T TXC_ 620 PASS 317 __ PASS 5070 PASS 60 PASS .0l PASS
J 73 149316 3 62 R SLD 555 PASS 299  PASS 3810 PASS 65  PASS
R _ T4 150433 3 04 4170212 YT LIN_ 670 PASS 319 PASS 5121 __ PASS 59 PASS W02 PaSS
38 75 149317 3 97 R TXC 600 . PASS 303  PASS 4211  PASS 63  PASS .00  PASS
I Q 76 149435 3 05 4510810 T LIN 645 . PASS 232 PASS 3444 F30%_ 71___PASS .08 ASS
NN 77 1578271 3 02 2020110 7 FNT 630 , PASS 306  PASS 4357  PASS 62  PASS .00  PASS
S~ 78 15944% 8 08 0008021 T MCM__ 680 PASS 154 __ PASS 820 __ PASS 166____PASS .00__ PASS _
“‘m 19 159330 8 A4 R X1 615 PASS 126 pAasgsS 712 PASS 172 PASS «17 PASS
8RO 159094 8 04 7133605 T CLM__ 590 PASS 135 PASS. 949 PASS 165 PASS .02 PASS_
3 31 157789 8 61 7133571 T EXN 620 PASS 136 PASS 718  PASS 174  PASS . C4 PASS
3 82 156918 8 62 7133407 ¥ EXN 620 PASS 136___PASS 762 _PASS 168 PASS .0l PASS
& 83 1556725 8 61 7133587 T EXN 595  PASS 144  PASS 801  PASS 166  PASS .00 PASS
g - 34 156046 8 05 7133196 T MCM 645 PASS. 145 PASS___ T47__ _PASS 180 . PASS___  ,Q0 __PASS_
I 85 156045 8 03 7133555 T MCM 645 PASS 146  PASS 309  PASS 190  PASS .00  PASS
Q86 155906 8 01 R TXC. 625 PASS 131 PASS 117 _ PASS. 163__ PASS__ ,00__ PASS__
e 87 155363 8 61 R EXN 635  PASS 124  FAIL 1972  PASS 80  FAIL .02 PASS
N 88 155523 8 03 R EXN 615 PASS 156 __ PASS 821  PASS 156 PASS £00  PASS
o 39 155061 8 04 R LM 650  PASS 135  PASS 769  PASS 160  PASS .00  PASS
@ 90 155055 8 Q2 7133407 T EXN 615 _ PASS 154 PASS 930 _PASS 142 PASS .00 PASS _
-~ 91 151344 8 07 R TXC =~ 610  PASS 137 PASS 773  PASS 157  PASS
g
S
<+
.
S
N
®
Q
S




ST TTTTT T TTTIT TS T AC=3 ———w————— oo iehuhpit bt foooam mTmmmmm e
0BS LAB ND DIST PROJ NO S PT SRC  FLPT RNl V275SF  RM2 V140P  RM3 PENT7 __ RM4 TFLOSS __ KMS
_ 1 157374 07 0320311 7 TXC 630 PASS 304 _PASS 4650 PASS 60 _PASS .00 PASS
2 157266 03 R TXC 615 PASS 250  PASS 4217  PASS 62  PASS .00 PASS
. 3 156811 04 PO65870 T LIN 655  PASS 296 PASS 3898 PASS 66 PASS .08 PASS.
4 156693 61 R TXC 600 PASS 284  PASS 4077  PASS 64  PASS .00  PASS
o 5 156089 05 0080929 T LIN 655  PASS 294 PASS 4166  PASS 62 PASS .01 PASS
6 155981 08 R TXC 610  PASS 283 PASS 3969  PASS 65  PASS .00  PASS
. oy 7 155550 08 0068663 T LIN 660 PASS 305  PASS 4039 PASS 70___PASS .03 PASS
R 8 155731 04 451G139 T CiM 665 PASS 335  PASS 3805  PASS 61  PASS .01 PASS
‘% ] 155549 02 R TXC 585 PASS 296 PASS 4386 PASS 62 _PASS .01 PASS
- 3 10 155963 05 R M 620 PASS 286 PASS 4605 PASS 63 PASS
1L 151557, 08 1180208 T LIN 640 PASS 298" PASS 3924 PASS 64 _ PASS .05 PASS
o = 12 150154 08 R CLM 630  PASS 301  PASS 4599 PASS 63  PASS .03 PASS
. 13 150155 04 750114 T LIN 655 PASS 287 PASS 3943 PASS 66 PASS .00 __ PASS
! 14 150008 &1 4500429 T TXC 620 PASS 317  PASS 5070 PASS 60  PASS .0l PASS
R 15 149316 62 R SLD 555 PASS 299 PASS 3810  PASS 65 __ PASS PASS
I 16 150433 04 4170212 1 LIN 670  PASS 319 PASS 5121 PASS 59 PASS .02 PASS
_ 39 17 149317 07 R TXC 600 PASS 303 pASS 4211 PASS 63 PASS .00 PASS
N 18 14%485 05 4510810 7 LIN 645 PASS 282  PASS 3444 F80% 71 PASS .08 PASS
¥ 19 157821 02 2020110 T FNT 630 PASS 306 PASS 4357 PASS 62 PASS .00 PASS
<+ (:‘F R
s
Q
3
¥ ,
_ N e e e e AC=5 ——- < - —
_ §- 0BS LAB ND DIST PROJND S PT SRC  FLPT  RpMl V275SF  RM2 V140P  RM3 PENTT7  RM4 TFLOSS _ RM5
<+
N 1 159010 08 4170202 T MC M 650 PASS 226 PASS 2446 PASS 92 PASS 0,00 __PASS
- Ny 2 158851 04 4170103 T MCM 455 PASS 222 ' PASS 2412  PASS 91  PASS 0.00 PASS
3 158222 07 : R TXC 610___ PASS 210 PASS 2089 __ _PASS 90 PASS Q.00 ___PASS
- > 4 157406 03 R TXC 615 PASS 207 PASS 2059  PASS 91 PASS 0. 00 PASS
N 5 157221 05 0530812 T _CLM 450 PASS 251  PASS 2663 PASS 83 _PASS 0,02 PASS
- ﬁ_ 6 156357 02 R SHL 580 PASS 218  PASS 2207  PASS 86  PASS 0.93  PASS
S, 7 156745 02 R SHL 550 PASS 193 FAIL 1972 PASS 93 __ PASS _
- § 8 156622 07 R TXC 535 PASS 213 PASS 2089  PASS 88  PASS 0.00 PASS
® 9 156087 04 0530812 T CLM® 625 _ PASS 233 PASS 2434  PASS 87__ PASS 0.03 PASS.
- & 10 156086 62 a R SID 530 PASS 211 PASS 2365  PASS 93  PASS 0.37 PASS
' 11 155708 G5 R CLM 630 PASS 229 PASS 2371__ PASS 87 PASS 0.01 PASS
- i 12 155371 03 R TXC 615 PASS 209  PASS 2077  PASS 85  PASS 0.00 PASS
13 155C62 08 R CLM 620 PASS 218 PASS 2170 PASS 86  PASS
- 14 150007 02 7133006 T SHL 575 PASS 229  PASS 2653  PASS 88  PASS 0.48 PLSS
15 151042 03 4500429 T _TXC 25 PASS. 214 PASS 2046 PASS 94 PASS __ 0.00__ _PASS
T 16 150680 6l 4510805 T SLD 520 PASS 200 PASS 2040  PASS 112 F NP 1.05 F80%
17 149971 61 R SHL 530 _ PASS 213 PASS 2409 _PASS 86  PASS 0.29 _ PASS
13 149315 62 R SLD 560 PASS 222 PASS 1915  PASS 93  PASS 0.12 PASS
19 150135 07 R TXC 610 PASS 218 __PASS 3545 _ PASS 92 PASS 0.00 PASS
20 159331 03 R TXC 615 PASS 218  PASS 2182  PASS 88  PASS 0.00  PASS




T T T T T T T T e e — e e T e TS AC=8 TIoTTmm T - iytuinsebubatatasitihaindndn st e
0BS _LAB NI DIST  PROJ NO S PT SRC___ FLPT _ RN V275SF  RM2 V140P_ AM3 PENTT _ RM4 TFLOSS RM5
1 157334 Q7 7133519 T IXC 620 PASS 138 PASS 862 PASS 174 PASS . 00 PASS
2 150136 07 R TXC 615 PASS 140 PASS 733 PASS 163 PASS .00 PASS
_,v_ﬁ§H~“l5006eﬁmuﬁg, . R SLD‘UM_§9§_‘ﬂPASS_N___;ﬁLZQ__hRAS§“__VﬁjOQV__EASS 174 PASS 671 _ PASS I
4 150434 61 R Dx1 610 PASS 146 PASS 808 PASS 150 PASS . 00 PASS
5 150185 &2 o R SLD 520 _ PASS 144  PASS 983 PASS 165 PASS, .77 PASS
6 153444 08 2068021 T MCM 680 PASS 154 PASS 820 PASS 165 PASS " .00 PASS
1 159330 04 R DX1 615 PASS 126 PASS 712 PASS 172 PASS o 17 PASS
g{ 8 159094 04 7133¢05 T CLM 590 P ASS 135 PASS 949 PASS 165 PASS .02 PASS
% 9 157783 61l 7133571 T EXN 620 PASS 136 PASS 718  PASS 174 __PASS «04___ PASS
> 10 156518 62 7133407 T EXN 620 PASS 136 PASS 762 PASS 168 PASS .01 FASS
® 11 156725 61 7133587 T EXN 595 __PASS 144 PASS 801 PASS 166 PASS 200___PASS_
. 12 156046 05 7133196 T MCM £45 PASS 145 PASS 747 PASS 180 PASS .00 PASS
< 13 L56345 03 7133555 T MC M 645 PASS 146 PASS 809 PASS 1990 PASS <90 PASS
| 14 155906 o7 R TXC 625 PASS 131 PASS 717 PASS 163 PASS « 00 PASS
Ny T 15 155368 &1 R EXN 635 P ASS 124 FAIL 1972 PASS 80 _ FAIL .02 FASS
NS 16 155523 03 R EXN 615  PASS 156  PASS 821  PASS 156  PASS .00 PaSS
gl 17 155061 04 R CLM 650  PASS 135 PASS 769 PASS 160 ___PASS .00 PASS
S S 18 155055 02 7133407 1 EXN 615  PASS 154  PASS 930 PASS 142  PASS .00  PASS
g &A 19 151344 07 R TXC 610 PASS 137 PASS 713 PASS 157 PASS -
w .
Y
M"U B
Q
3
Py ,
——————————————————————————————————— AC=20 ----- - it -~ - -
ae] B
§. 0BS LAB ND  DIST  PROJ ND S PT SRC FLPT RM1 V2T75SF_ RM2 V140P  RM3 PENT7__ RMa TFLCSS RM5
g 1 158205 61 R EXN 630 PASS 208 PASS 1984 PASS 83 PASS
ﬁ_ 2 1538204 62 R EXN 620 PASS 217 P 4SS 2009 PASS 83 PASS .02 PASS
® 3 155181 61 R EXN 500 PASS i 2499 70 FAIL .61 PASS
—~ 4 15319¢ 62 4260408 T EXN 550 PASS 192 F8O% 1975 PASS 100 PASS « 37 PASS
Q 5 1435681 61 R EXN 640 PASS 220 __PASS 1891 PASS .00 __ PASS.
R 6 143311 61 R EXN 530 PASS 223 PASS 1965 PASS 83 PASS :
3] 7 1566C3 62 R EXN 600 PASS 214 PASS 1934 PASS 83 PASS 22 PASS _
= -8 15€088 22 R SHL 575 PASS 196 FAIL 1941 PASS 30 PASS
S S 155958 61 R EXA 655 PASS 200 ___ PASS 1748 _PASS 90 PASS . £09 ___PASS
Q. 10 155522 61 4540408 R XN 640 PASS 226 PASS 2059 PASS 15 PASS .03 PASS
~ 11 159300 62 R EXN 640 PASS 228" PASS 2189 PASS 78 PASS «QL  PASS
12 158907 61 R EXN 650 P ass 211 PASS 1547 PASS 84 PASS « 00 PASS
13 157799 03 R EXN 635 PASS 204 PASS 1503 PASS 85 PASS
14 14830¢ 62 R EXN 520 PASS 228 PASS 2102 PASS ~79 PASS «37 PASS




——————————————————————————————————————————————————————— AC=40 —--—- ———a —— — ——
08s LAB ND_ DIST  PROJ NO S PT SRC FLPT  RML V275SF RM 2 V140P RM3 PENT7 __ RM4 YFLOSS _RMS

1 158064 02 R SHL 570 PASS 286 PASS 4370 PASS 62 PASS . 00 PASS

2 157019 02 R SHL 600 PASS 283  PASS 4460  PASS 59  PASS
3 156919 61 2500119 T EXN 670 PASS 292 PASS 4230  PASS 54  PASS .01 PASS.
4 156880 61 8521211 T EXN 655 PASS 300 PASS 4204  PASS .02 PASS

5 156728 61 R EXN 650 PASS 275 PASS 3962 PASS

- 6 155548 02 R SHL 530 PASS 298 PASS 5045 PASS 53 PASS ‘«l6 oASS
7 155521 62 0300212 T EXN 665 PASS 312 PASS 4185 PASS 49 PASS « 00 PASS
- 8 15550% 61 R EXN 660 PASS 287 PASS 4039  PASS 50  PASS .03 PASS
9 155351 61 R EXN 670 PASS 273 PASS 3713 PASS 52 PASS <02 PASS

- 10 151854 62 R EXN 640 PASS 303 PASS 3654  PASS 50 PASS
11 151856 62 2700107 T EXN 675 PASS 303 PASS 3911 PASS <06 PASS
- ) 12 151137 03 8530909 T EXN 655 PASS 300 PASS 3696  PASS 50  PASS .11 PASS
Q' 13 150843 61 R EXN 690 PASS 290 PASS 4026 _ PASS 51 PASS .00 PASS

- 14 149957 61 R EXN 625 PASS 310 PASS 3937  PASS 52  PASS
15 150435 61 714189 T EXN 675 PASS 288 PASS 3854  PASS 52 PASS .12 PASS
- 16 148266 02 R SHL 590 PASS 290 PASS 4179  PASS 58 PASS .00 PASS

. 17 143312 62 : R EXN 540 PASS 298 PASS 4050  PASS 52  PASS
- 18 159402 61 2650121 T EXN 670  PASS 290 PASS 3949  PASS 55  PASS .06 PASS
19 157466 62 R EXN 655 PASS 301 PASS 4523  PASS 40  FAIL .07 PASS

g anojuad
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o T T T U UTHE FOLLOWING TS AN EXAMPLE CF THE CUTPUT AFTER SORTING 8Y SOuRC T T 7
""""" ittt S 1AL T 1 S == i et ettt e
0BS__LAB ND_ AC DIST _PROJ NO_ S PT_ FLPT _ RML V2755F  RM2 V140P  RM3 PENTT__ _RM4 TFLCSS _R¥M5

I 155731 3 04 4510139 7 665 PASS 335 PASS 3805___PASS 61 PASS .01 P&SS
2 155063 3 05 R 620  PASS 286  PASS 4605  PASS &3 PASS
— 3___150154 3 08 . R 630 PASS_ 301 PASS _ 4599__ PASS 63___PASS__ ,03__ PASS
4 157221 5 €5 0530812 ¥ 450  PASS 251 PASS 2663 PASS 83  PASS .02  PASS
_ 5 156087 5 04 0530812 7 625 _ PASS 233 PASS 2434 _PASS B7___PASS .03 PASS
6 155908 5 05 R 630  PASS 229 PASS 2371 PASS 87 PASS w01l PASS
- 7 155062 5 08 R 620 _ PASS _ 218 PASS 2170  PASS 86 _ PASS _ —
"8 159094 8 C4 7133605 T 590  PASS 135  PASS 949  PASS 165  PASS .02 PLSS
— 9 155061 8 C4 R 650 _ PASS 135  PASS 769 PASS 160 _ PASS .00 PASS
E
- N
o b~
[ ?
_ ottt e T i S SRC=DX I ~m=m——m——mm o m e —rm e e -
AL 0BS _LAB NN AC DIST _PROJ NO S PT  FLPT RML  V275SF  RM2 V140P _RM3 PENTT __RM4 TFLCSS  RM5
S0
-3 1 __ 150434 8 __ 6l R 610 __ PASS 146 PASS 808  PASS 150 PASS 200 PASS
Q8 2 159330 8 Ca R 615  PaSS 126 ' PASS 712 PaSS 172 PASS .17 PASS
Y
-~ o
S
-3
9
— %U
—
o+
Q
— < .
o
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Q
— § A
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S,
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THE FOLLOWING IS AN EXAMPLE CF THE QUTPUT AFTER SORTING BY SOURC

—————————————————————————————————————————————————————— SRC=EXN ——== e e e
08S _ LA3 NO__AC DIST PROJ NO S PT  FLPT  RM} V275SF  RM2 V140P  RM3 PENTT _RM4 TFLOSS  RMS
1157789 8 61 7133571 _ _ T 620 PASS 136 PASS 718 PASS 174 PASS 04 __ PASS
2 156918 8 62 7133407 T 620  PASS 136 ' PASS 762 PASS 168 PASS .0l PaSS
_ 3156725 8__ 61 7133587 ¥ 595 PASS 144 PASS 801 __ PASS 166 PASS 200 ___PASS
4 155368 8§ €l R 635  PASS 124  FAIL 1572 PASS 80  FAIL .02 PASS
~ 5 155523 8___ 03 R 615 PASS 156 PASS _821___PASS 156____PASS .00 PASS
5 155055 8 02 7133407 T 615  PASS 154  PASS 930  PASS 142 PASS .00  PasS
- 7153205 20 €1 R 630 ___PASS 208 PASS 1984____PASS 83__ PASS
B 158204 200 62 R 620  PASS 217 PASS 2009  PASS 83  PASS .02 PASS
_ 9 155181 20 61 R 500___ PASS 2499 70 FAIL .61 PASS
Ny 10 150156 20 &2 4240408 T ° 550  PASS 192 FB8ox 1975  PASS 100 PaSS .37 PASS
o 11 143681 20 61 R 640 PASS 220 PASS 1891___PASS .00 PASS
£ 12 148311 20 el R 530  PASS 223 PASS 1965  PASS 83  PASS
_ & 13 156603 20 €2 R 600 PASS 214 PASS 1934 PASS 83 _PASS L02 __ PASS
14 155958 20 | €l R 655  PASS 200 PASS 1748  PASS 90  PASS .09  pass
_ 8 15 155522 20 6l 4540408 R 640 PASS 226___PASS 2059 PASS 75 PASS .03 PASS
\ 16 159300 20 62 R 640  PASS 228 PASS 2189  PASS 78 PASS .0l  PASS
_ 17 158997 20 6l R 650 PASS 211 PaSS 1947 PASS 84__ PASS .00 ___ PASS
Ig 18 157799 20 03 R 635  PASS 204 PASS 1903 PASS 85  PASS
3. ® 19 148335 20 €2 R 520 PASS 228 PASS 2102 PASS 79 PASS 237 PASS
TSR 200 156919 40 6l 2500119 T 670  PASS 292 PASS 4230 PASS 54  PASS .01 PASS
S Q 21 _ 155880 40 61 8521211 T 655 _ PASS 300 PASS 4204 PASS 202 _PASS
TEw 22 156728 40 61 R 650  PASS 275  PASS 3962  PASS
Y 23 155521 40 62 0300212 T 665 _ PASS 312 PASS 4185 PASS 49 PASS «00___PASS
Ty 24 155505 40 6l R 660  PASS 287 PASS 4039 PASS 50  PASS .03 PASS
Q 25 155351 4¢ 61 R 670 PASS 273 PASS 3713 PASS 52__ PASS 202 PASS
-3 26 151854 40 62 R 640  PASS 303 PASS 3854  PASS 50  PASS
) 21 151856 40 62 2700107 T 675 ___PASS 303 __ PASS 3911 ___ PASS » 06 Pass
e 28 151137 40 03 8530909 7 655  PASS 300  PASS 3696  PASS 50  PASS .11 Pass
_ 3 29 150843 40___ 61 R 690 PASS 290 PASS 4026  PASS 51 PASS +00__PASS.
X 30 149957 40 €l R 625  PASS 310 PASS 3937  PASS 52 PASS
. g 31 150435 40 _ 61 7141899 T 675_, PASS 288 _ PASS 3854 ___PASS 52 _PASS 12 Pass
N 32 148312 40 62 R 540  PASS 298  PASS 4050  PASS 52  PASS
_ % 33 159402 40 61 2650121 T 670 PASS 290 PASS 3949 PASS 55___PASS + 06 PASS
34 157466 40 62 R 655  PASS 301 PASS 4523 PASS 40 FAIL <07 PaSS
—~
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T
3
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B S T ettt ottt etmnovsue - === SRC=FNT ettt ettt -
OBS _LAB NO  AC DIST __PRGJ NO S PT _ FLPT  RML V2I55F___RM2 V140P  RM3 PENT?  RM4 TELCSS  RM5
02 2020110 7 630 PASS 306  PASS 4357 PASS 62 PASS 0 PASS

1 157827
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—————————————————————————————————————————————————————— SRC=LIN =m = m e o e o e e e - -—=
!
0BS5S LAB NO__AC  DIST _PRCJ ND__ S PT  FLPT _RM1  V27SSF___RM2 _ V14C0P_ RM3__ PENT7 __RM4___TFLCSS__ RMS
1 156811 3 04 PD65870 T 655 PASS 29¢ PASS 3898 PASS 66 PASS « 08 PASS
2 156089 3 05 0080929 T 655 PASS 294 ° PASS 4166 PASS 62 PASS +01 PASS
_ 3 155550 3 Q8 0068663 7 660  PASS 305 PASS 4039 _ PASS 70 PASS .03 P4SS ,
4 1515657 3 08 1180208 T 640 PASS 298 PASS 3924 PASS &4 PASS . 05 PASS
_ 5 150155 3 04 750114 T 655 PASS 287 _ PASS 3943  PASS 66 ___PASS .00 PASS
& 150433 3 04 4170212 T 670 PASS 319 PASS 5121 PASS - 59 PASS - e 02 PASS
_ 7 149485 3 05 4510810 1 645 _ PASS 282 _ PASS 3444 __FB80% 71 _PASS £ 08B  PASS
o
_ (‘% ;
it o
I e e e e e e e e e e e = e et it e e e S e e e e e o e e e e o e
= - ettt _SRC=MCHM === -—-—~
' _0BS LAR NG AC___OIST PRGJ NO_ S PT  FLPT__RML__ _V2755F RM2 _ V140P__RM3 _ PENT7 _ RM4 TELCSS  RMS
hU N
:}:}% 1 159010 5 08 4170202 T 650 PASS 226 PASS 2446 PASS 92 PASS Q PASS
S0 2 158851 5 04 4170103 T 455 PASS 222 PASS 2412 PASS 91 PASS Q PASS
S8 3 159444 8 G8 0068021 T 680 _PASS 154 PASS 820 _PASS 166 _ PASS 0___PASS
IR 4 15604¢ 38 a5 7133196 T 645 PASS 145 PASS T47 PASS 180 PASS 0 PASS
o o 5 156045 8 03 7133555 T 645 PASS 146 PASS 809 PASS 190 PASS ] PASS.
Do
s
Q
3
_ [va)
e - ——m===———=== SREESHL wmmrm e ce e oo L- =
5 '
. g 1B8S LAB NJ AC NIST PR0OJ NO S PT FLPT _RML V275SF RM2 V140P RM3 PENTT RM4 TFLOSS RM5
iNg -
s 1 15€857 5 02 R 580 PASS 218 PASS 2207 _PASS 86 PASS .03 PASS
2 156745 5 02 R 550 PASS 193 FAIL 1972 PASS 93 PASS
—~ 3 150097 5 Q2 7133006 T 575 PASS 229 __ PASS 2658 _ PASS 88 _ PASS %48 ___PASS
% 4 149971 < €1 R 530 PASS 213 PASS 2409 PASS 86 PASS «29 PASS
i 5 156385 20 o2 R 575 PASS 196 FAIL 1941 PASS SC___PASS -
Q, 6 158064 40 02 R 570 PASS 286 PASS 43790 PASS 62 PASS -« 00 PASS
§ 7 157019 40 02 R 600 PASS 283 PASS 446Q PASS 59 PASS
® 8 155548 4Q 02 R 530 PASS 298 PASS 5045 PASS 53 PASS 16 PASS
& 9 148266 40 02 R 590 PASS 290 PASS 4179 PASS 58 PASS «00Q PASS




THE FOLLOWING 1S AN EXAMPLE OF THE DUTPUT AFTER SORTING BY SOURC

———————————————————————————————————— - --—- SRC=SLD -- - - e e O —

0BS  LAB NO_ AC DIST PROJ NO_ S PT_FLPT _ RM] V2755F  RM2 V140P  RM3 PENT7 __RM4 TFLGSS __ RMS
1 149316 362 R 555  PASS 299 PASS 3810 __PASS 65 PASS -
2 156086 5 62 R 530  PASS 211 PasS 2365  PASS 93 PASS 0.37  PASS
3 150680 5 6l 4510805 T 520  PASS 200 PASS 2040 PASS 112 F NP 1.05___F80% _
4 149315 5 62 R 560  PASS 222 PASS 1915 PASS 93 PASS 0.12  PaSS
5 150068 8 62 R 495  PASS 129 PASS 700 PASS 174___PASS 0.67____PASS
6 150185 8§ 62 R 520 PASS 144  PASS 988  PASS 165  PASS 0.77  PASS
&
i
m ]
[N}
< 13
e e ———— ———— —— e —mm e —m e Y o e —— ettetatny s
!
E?i? NBS  LAB NO__ AC DIST  PROJ NO S PT FLPT  RML  V275SF  RM2 V140P  RM3 PENTT7 __ RM4 TFLOSS _ RMS
S Q. 1L 157374 3 07 0320311 T 630 PASS 304 PASS 4650 __ _PASS 60 ___PASS 200 PASS
RIS 2 157296 3 03 R 615  PASS 290 PASS 4217  PASS 62  PASS .00 PASS
&+ 3 156693 3 €l R 600 PASS 284 PASS 4077 __PASS 64 PASS .00 PASS
o & 4155981 37 08 R 610 PASS 283 PASS 3969  PASS 65  PASS .00  PASS
S 5 155549 3 02 R 585 PASS 296 PASS 4386 _ PASS 62___PASS .01 PASS
R 6 150008 3 6l 4500429 T 620 PASS 317 PASS 5070  PASS 60  PASS .0l  PASS
oF 7 149317 3071 R 600 ___PASS 303 _ PASS 4211 PASS 63 PASS 200 ___PASS
@ 8 158222 5 07 R 610 PASS 210 PASS 2089  PASS 90 PASS .00  PASS
¥ 9 157406 5 03 R 615 PASS 207__ PASS 2059 PASS 91 PASS .00 ___PASS
3. 10 156622 5 07 R * 585  PASS 213 PASS 2089  PASS 88  PASS .00  PASS
2 11 155371 5 03 R 615 PASS 209 PASS 2077 __PASS 85 __PASS +00___PASS
g 12 151042 5 03 4500429 T 625  PASS 214 PASS 2046  PASS 94  PASS .00  PASS
£ 13 150135 s 07 R 610 _ PASS 218 _ PASS 3545  PASS 92 __PASS .00 PASS
& 14 159331 5 (3 R 615  PASS Z18  PASS 2182  PASS 88 PSS .00  PASS
- 15 157334 8 07 ° 7133519 T 620 PASS 138 PASS 862 PASS 174 __PASS .00 PASS
o 16 150136 8 07 R 615  PASS 140 PASS 733 PASS 163 PASS .00  PASS
R 17 155506 8 07 R 625  PASS 131 PASS 717 __PASS 163 PASS 200 PpASS
Ny 18 151344 8 07 R 610  PASS 137 PASS 773 PASS 157  PASS
RS
<
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Q,
N




ThE FOLLOWING 1S AN EXAMPLE CF THE STATISTICAL _EVALUATIOD

DF DAT —

LE

¢ gnogurLg

AC=3
VARTSRLE T N T MEAN STANDARD NEV VARTANCE SUM CORRECTED SS LGW HIGH Cov. %
CELPT Ty T 624.421053 29.956108  B97.368421  11940.900070 16152.63158  555.000000 670.000000 4. 767
__VR278sE 19 299.210526 _13.656821  _186.,508772___ 5635.000000___  3357,15789 _ 282.0C00Q0 335.0C0000___ 4.554 __
V40P 1S 4225,842108 433,749193 188138.362573  80291.000090 3386490.52632 3444.000000 5121.0600000 10.254
PTNTT 19 63.578947  3.132549 9.812865 _ 1208.700000 _  176.63158 59.000000 _ _ 71.000000 . 4.927
“UNss 17 0.019412 0. 026803 0.000718 0.330320 0.01149 0.0 0.080500 138.074
o - — AC=5__ _ e
SLPT 20 577.5C0000 _  56,003422  3203.947368 _ 11550.000000 _  60375.00000 450.0000C0  _ 650.00C000 . 5.891
V27557 20 217. 783000 12.524082 ° 156.852632 4354.0000)0 2980.20000 193.0€0000 251.000000 5.753
VI40P 20 2307.450000  363.177566 131897.944737 __ 46149.000000  2506060.95300 __ 1515.00000C _ _ 3545,000000 _ 15.739
pETT 20 90.259000 b 016425 36.197363 1805.009099 687.75000 83.0000C0 112.909000 5.665
__TELOSS 13 J.133333 .2712238 (0.073565_ 2.400990 1.25060 0.9 1. 050000 203.421
IS T T e e e e T ac=s [ -
s - B , S
FLPT T 19 elL.573947 0 42,2312620  1783.479532 ¢ 11620.000000  32102.63158  495.000000 680. 000000 6.905
B ov2705” 19 139, 782474 9.204944 _ 84.730994 -+ 2656.0000)0 1525.15789 124.000000 156.000000 ___ _ 5.535___
V1435P 139 8520634211 280.870878  78868.450292 - 16391.0000u0  1419992.10526 70C. 000000 1972, 000000 32.553
'oeesrro 19 161.31578S  22.425315  502.894737  3065.000000  9052.10526 __ 80.000000 __ 190.000200 _  13.932 _
e TELISS 3 0.0T4444 0.231709 U.053685 1.70003V 0.91264 0.0 0. 770000 245,330
© [ R . _ R e U S
g',w‘ I } AC=20 -
8 : ¢
o FLPT 1% 598.923571 53,535702 _ 2866.071429 ___ 8385.000000  37258.928571 __  5C0.0C0000 _ 655.000000 __ 8.939
8 varsss 13 212.845104 12.225971 149.474359 2767.000030 1793.692308 162.060300 228.000003 5.74%
Q VI4)? 14 201U.428571 174,248145  30362.417582  28146.000000 394711,428571 _  1743.0C0000 2499.000030 _  8.567
5 oeovrr 13 83.307652 7. 442545 55.397436 1083.000009 664.769231  70.0C0000 100, 000200 §.93%
% TFLOSS 10 u.152000  0,217245  D.047196 . 1.520009 0.424760 0.0 0. 610000 142.925
g
ﬁj AC=40
Q FLpT T 19 T e3v.21952¢ T4l,608732  1731.286550 12145.000000  31163.15785  540.CC0000  650.000000  5.509
o V2755 19 2730631579 10.584110__ _ 112.023392 ___5579.9002)0_____2016.42105 2713.0C00C0 ___ 312.000209 3.605
® Tyiagp 19 4115.105263 321.554366° 103397.210526  18187.000000  1861145.78947 369€.0000C0 5045.C00000 7.381%
PENTT 16 52.437500  4,912145  24.129167 _ 839,000000 _ _ 361.93/50  40.000000 _ _ 62.000000 _ 9.358
TELNSS 14 0.047143 0. 051803 0.002684 0.066000 0.03489 0.0 0.160000 109.854
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i 7 LOUISIANA DEPARTMEN% OF HIGHWAYS RECORD LAYOUT SHEET
Record Name APPLICATIN syt o —
- — _
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LOUISTANA_DFPARTMENT NF HTAHWAYS N - S I

DATA PRCCFSSING INVENTNARY
ENGINEERING AOMDONENTS

WECNESCAY, JUN 6, 1973 ,

MATT MATERTAL TFSTING PAGE 2

e e e v PRNGR AM S okododok
COMPONFNT  USAGE OR IGINATNOR NATE ! DESCRIPTION
NAME ————e  WRIITEN - e e - _

WILL 8F UIQPLAVF"

MATT 2010

ENGR pALMER ., BOABATE 09-13=72 MATERTIAL TESTING ASOHALT CEMENT ERTT RRONGRAM

THF TWO INPUT CAR[LS FOR FEACH TFEST ARF FCITTEN ON ALL FIFLDS
FLR -NUMERIL -GCR_ALPHA-NYMERTIC _DAT A ACCNRDING -TN .CARD-{ AYDUT,

TEST CARNS THAT HAVFE FRRIORS WILL BF DRINTEN ALNNG WITH THF

COLUMN NUMRFRS WHERE THE FRRORS QCOCURREN._TT WILL. AL SO
DISPLAY THE NUMRER OF TEST RFAD IN AND WRITTEN QUT.

MATT 3020

ENGR ,PALMER, RBARBARA G 09~-13-72 MATFRIAL TESTING - ASPRALT .CEMENT _SPECTISICATION. PROGRAM

THIS PRAGRAM REANS FOYR CARNDS FNAR FACH TEST, FNITS

THESE. GARNS -ANG CREATES A DISK FILF, IF_ANY. FRRORS _ARE
DETECTED THFEY ARE DISPLAYED WITH THE CARD NUMRER AND COLUMNS.

MATT 3030

.

ENGR . PALMER, BORBIE 11=14=72  MATERTAL.TESTING _ASPHALT GCEMENT-REPART_PRACOAM —_
. THIS PRAGPAM BRINTS A REPORT FROM TFST BATA THAT HAS BEFN

FNIYTED BY-THE FOIT FRAGRAM, 1T READS FACK TFST, CAMPARES 1T

WITH THE NMASTER SPECIFICATION FILE, PRINTS THE RESULTS

SHEWING WHETRER [T PASSER OR—F AL ER, FhESURMITIER S I-E—§S

USFN YO PRTKNT THE NAME OF THF PFRSON THIS RFPART WILL RBRF SENT
TG FHE-AUMBRR-CE [NBUT—AND-OUTPUT TEST-WILL-BE-DISPLAYED, -

MATT 4010

FNGR . LEBLANC, DAVID 10-04~71 MATFQTAL TESTING FFMFNT PFCIFICATION LOAD PROGRAM

TH!C’ DDﬁ{;pAM DFAI\C !k l, PADF\C FAR—FEALCH TCCY En_{YC] Té.lﬂﬁu ANA

T

& NC ERRCRS ARF CETECTED, CREATES A SEQUFNTIAL DISK €TLF,
IF FRRCRS ARE.NETFCTER, A -MESSAGR-WILL-BE PRINTED -EXPLATNING

THF FRRIR,

uA';‘TL_n’,"n Eavlr‘o_ ‘;nr‘IE(Y Ul!u fals] 22 71 MATQD;AL ;CQTM{‘ QEHE_N'T 51\{; DDQ{;QA\M,
THIS PRIOGRAM FUITS THE CFMENT TEST INPUT DATA CARDS, TF NO
FRRORS ARF_NFTECTEN IN.THE BATCH AN-NUTPUT_ SEQUFNTYIAL_ETLE
IS CRFEATEC, TF FRRORS ARFE CETFCTEN IN THF BATCH, FRROR
MFSSAGFS WILL-RF_PRINTEN AND_THE-AUTAUT DISK FILE. -WILL- NOT RE ——
CREATFD,
MATY 40130 ENGR NEYRIG, LEF 09=-12=72 MATERTAL TESTING CEMENT _RFPORT _PROGRAM — oo .

THIS PROGRAM PRINTS & RFEPART SHOWING THE TEST RESULTS NOF THE
CEMENT TEST CATA, JT QEADS IN_FDITTEC-TEST .DATA, COMPARES

THFESE TEST AGAINST THE MASTER SPECIFICATION FILF, PRINTS
THE REPCRT SHOWING THE RCSULTS (RASS SO OR EAILED ) THE
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™ LOULSTANA MFPARTVMENT. R HIGHWAYS. X G U SV
’ NAT L POACESSING TRVFENTNRY

ENOINEERING . COMBONENTS

WECNFSCAY,, JUN 6y 1973 '

MATT  MATERIAL TESTING PAGE 3
-~ *tok e PRNOGRAMS sk -
FOMPANFNT  USAGE ORIGINATOR NATE ' DESCRIPTINN
MNAME WRITYEN —_ el

SURMITTER FILF IS USFD TO PRINT THE NAME OF THE PERSON THIS
_ REPNRY WILL 8F SENT TQ,

MATTSN10 FNGR. PALMFR, BNRRIF ’ C7-20-71 MAYERTAL TESTING AGGREGATE SPECIFICATION LNAN PROGRAM,

REARS IN FIVE _CARDS FOR _EACH _YEST, CREATFES DISK QouYRUOYT QSING .

e YHE FIVE CARPRS. THIS RTISK FILE THAT IS BEING CREATED WILL BE

USED..BY _THFE _ ACGREGATE "REPORY _ PROGRAM, TN CHECK _THE

SPFCIFICATICNS FNR EACH TEST. IF CARCS ARE NOT IN ORDER (R

‘@ AL _CIvE CARDS Sna FACH GROUP ARE NOT READ, A DISPLAY WILL
BE PRINTEC,

— MATYS0N?0 ENGR.. PAIMER, BARBARA G. 01=31-72 MATERIAL TESTINGC AGGRECATE EDIT PROGRAM
THE THREE INPUT CARCS FOR EACH TFST ARE EDITTFD ON ALL
EIELNS FOR AUMERYC OR M PHA=MUMERIC DATA ACCORDING IO CARD
LAYOUT. TEST CARDS WITH ERRORS WILL BE PRIMTED, TEST CARDS
WITHCUY ©2RCRS_WIltl BE L OADED ON_TAPE_FOR THE REPNRT PRAGRAM

MATTS030 FNGR, PALMFR, BARBARA G. 05-25-72 MATFRIAL TESTING AGGREGATE REPORT PROGRAM
IHIS PRCGRAM PRINTS A REPORY SHOWING THE TEST PESULTS OF THE
AGGRFGATE TEST DATA, INPYT CONSIST OF EDITTFED YEST DATA,

SURMITTER MASTER FILE AND THE MASTER AGGREGATE. SPECIEICATION

6§

FILF. THE PROGRAM WILL READ THFE TEST DATA, CHFCK TT AGAINST
THE _AGGRSGATE SPECJEICATION EILE ANC PRINT THE RESULYS._IY
USFS THE SUBMITTFR FILE TN PRINT THF NAME OF THE PFRSON THE
REDPORY HI!I BE _SEAT IO

MATT6010 FNGR. PALMFR, RBOBRIE €7-20-7 METFRIAL TESTING CREATE TFST SUBM;;;EE FILE,.

THE_NAMES ANC _TOENTIEICATIONS OF At{ PERSONS OR EIRMS THAT CAN
- < SUBMIT TESTS IS LCADED ONTN A SEQUENTIAL DISK FILE,
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DAT A PROCESS IAG
ENGINEERING

INV ENTNRY

LOMBOANENTS

WECNESTAY, JUN

6,

1973 v

MATT

MATFRTAL TESTING

PAGE " 4

dkkkkx

RFEFPORTS

Aok k%

CNAMPANFENT
NAME

USAGE

ORIGINATOR

NATF
WRITIEN

NESCRIPYION

MATT 1011

FNGR .

CROUSE, CARL J. JR.

06-29-72

MATERT AL TESTING STEEL EDIT PRINT-OUT,

THIS IS A DPRINT-_OUT 0OF Apd

TESY DATA EOQR THE STEEL EQOTITY

PRCGRAM THAT IS 1IN FRROR,

COLUMN NUMBFRRS ANC FIELDS THAT ARE

IN FRROR _WILL RE PRINTED ON_LARGE_BLANK_PAPER,

NUMBER CF RECCRNS READ IN AND NUMBER OF RECORDS WRITTEN ON

DISK WIid

BF-DISPLAVED,

MATT 1031

FNGR ,

PALMFR,AARBARA G.

11-14-72

MATFRT AL TESTINC STEEL RFEPORT

PRINTS A RQEPCRT WITH THE TEST RESULTS, {PASS OR_FATIL)

USFS FLUR PART SMALL RLANK PAPER,

FACH TEST TS PRINTED ON A

SEPARATE PAGE,

MATT 1032

FNGR .

PALMFR, RORBBIE

12-16-71

MATERTAL TESTING STEFL REPORT ERRNRS,

IE TESY RECORCS._CAANNCT RE _EQUND ON_THE TEST SUBMITIFR FILE TJHEY

ARFE LISYF CN THIS RFPORT,

ALSD THF NUARER OF TFST REPNRTS INPUTY

IO THE  PROGRAM _AN[D. TEE NUMBER OUTRPUT T THE - PRINTER _ARF _PRINIFD

CN THIS REPCRT,

MATTI 2011

ENGR

PALMER, BARRARA G

09=13-72

MATERT AL

TESTING LIQUIR_ASPHALT ENIT PRINTOUT

THIS IS A PRINTY-0OUT OF ALL TFEST DATA FNR THE L IQUIND ASPHALT

ENLT-PRCGRAM THAT JS_IN_FRROR. -COLUMN NUMRERS ANND EIELDS THAT

ARPF TN ERROR WILL BF PRINTED ON LARGE RLANK PAPER,

MATY 20321

ENGR

PALMER, ROBBIE

£S=13=72

FRRNAR MESSAGES ARF NISPLAYED,

COLUNN_ TN FRRCR,

MATERLAL TESTING-LIQUIN ASPHALT - SPRECIFICATINN-PROGRAM,

GIVING THE CARD NUMBFR AND THE CARD

MATT 202}

FNGR .,

PALMER, BARRARA G.

11-14-72

MATFRTIAL TFSTING LIQUIN ASPHALT
PRINTS A RFPORT _WITH THE TEST. RESULTS. (PASS-OR_FATL)
USFS FCUR PART SMALL BLANK PAPER,

REPART

FACH YEST IS PRINTED ON A

SEPARATE _PAGE.

MATT 2032

FNGR .

PALMER, BNBBIE

11-14-72

MATERTAL TESTING LIQUTC ASPHALT ERRORS.

TE_YESY. RECCRNS CANNQTY _RE EQUND.-NON THE TEST SUBMIYTER _ETLE _THFY._
ARF LISTEC CNK THIS REPORT,
TO_THE _PROGRAM_ANL T HE NUMBER -QUTPUT_TO_THE PRINTER ARF_PRINIFD

CN THIS RFPCRT,

ALSO THF NUMBFR 0OF TEST RFPORTS INPLUT




RKIHI 3TT3 ¥ILTTIWINS L1531 34T NU ONNUF J¥ IINNVY SUY¥0J3F8 IS dT1

*Syudud ANIW3D ONILS3L WId3Lvae  ZL-21-60 J1d8Ud ‘ddWlvd  *BUN3  CEUGY LiVKW o1
T I
4
~gddvd
Lavd-3Nud NNVIE TIVWS NU O3iNId¥d 3uV Sid¥ddig *J34Nidd 3d 11imM
AIHL *gNJJ0 SI0YYI 3T *IFIVd FIVIVE3IS V NT IS31 HIVI SINIdd
Lauddd INdw3 D ONIL5dL quauqu L-21-60 337 491dN3N *YONI  1e OY LiVW

gJdd3 N1
J¥V LVHL SU¥VI ONV S3OVSSdW ¥Ou¥s 40 LSISNUD I7IM t(U-iNldd
WVIOUYd T1J3 INIWIT ONIISIT IWIGTIVWN WOES ANdINT T TI-7Z+

cyJdy¥d NI d¥v LvHL

SWNWITIUJ 3R1I UNV 530883 5INIEd 1TU=AN18d STHL "RVEUU8d UVJ T

NO14vII34123dS mesmu ONI[AS3L quau»<1 1L-%0-01 GIAVU “ONVIE4T *4ONd  1T0%ilvik

IYgJaIESTHL NI

G3ANIY¥d 34V d31N1¥d 3HL 0L 4ANdLND YIEWNN JHL ONV WVaSLdd 3HL U4

T TGN T 5T309 I8 ISILT S U HSEWIN IR OSTV LdUG3d STHI NJ r_u»vh.« 34V

AdHL 3713 WdiLlIWufiS 1S3L 3HL NO ONNG3 349 LONNVD Sdd0244 Ls3t 41
TUSY0BEI ANIRIT IAVHASY ONILISIT IVIHIIVN S T=1T1T ITYY0Y *IdIWIVd “d9NT CeUeIIVR

*i9vVd 3ivuvais

VT NUUSINTEd ST IS3T HIVI ™ ¥3avd SNVIE TIVAS 1avd - gnios SIS

(1Ivd d0 SSVvd) *SLINS3Y 1S3L 3IHL HAIM LldJid3d Vv SiNiyd

> 1g0d3 ¥ INSKHIT ITWHISY ONTISIT IWIg3IIVA — CT=%1=11 T VEVYEVY *dSWIVd  T8INI TR CellvR
*8Jd83d N1 NANTID ‘

BV I 3R UNV  I3IBRN GMqu FHI ONIANID _Gqu TaSTad 35V mmuqmmmﬂ gUdad

SWY¥OUYd NOILVIIZID3dS UIN3W3D LIvHISY ONILS3IL WVId3ive 2L~e1-60 314908 *YdINTIVd  *UINI  T120CLiVW
YIdVE NV IEFIEY T NG UIINTBE 39 1TTH 80983~ NT Iav "
LVHL SUI314 ONV SaddWNN NWT02 *30d¥3 N1 S ivdi Avd93dd 4143

INSGWNISJ 1TIVAGSY 3IA1L U0z VIVU 531 TIV 30 INI0=INTagd VvV >1T STHI

LNUANT dd L1033 IN3W3D LIvHdASY 9NL1LS3L Tviddlva  CL-£1-~-60 9 vivedvY ‘U3IWIVd  CUONI  TT10ELlVW
NILLTam IRIN
NOIL1dld3S3u . 3LV0 dULVNI9I d0 3IVSH LNINUDWOD
AR AR S 1 dUudid d BRI

S 39vd

UNILS 3L TvIval v livim

! €461 *9 NAF *AVUSINIGM

—SININIEN I UNITISVIONT
AdULNIANL 9NISS3208d vivd

lx ) ’ T TSAVMARUIH FUINIALYVIIU VNV TS INTT

- S oyt AT o it A L eweir

e e L g e AT N A T v S v v "

e e b i Sl A AL o4 A K n ot o . e

61



a9 -

12
1
10

W oA N om

e e e a1 . et i A8 e A 2 s 48 i 1 A0 & et At b e es e St e et en ¢

LCUTSTANA _DEPARTMENT _CE_HIGHWAYS
NDATA PROCESSTING TNVENTNRY
ENGINEERING  COMBONENTS

WECNFSCAY, JUN 6, 1973 '

MATT  MATERTAL TESTING PAGE 6
otk REPORTS Hd ko
COMPNANENT  {JSAGE NRIGINATOR DATE i DESCRIPTION
NAME WRIITEN
ARE LISTEN CN THIS REPORY, ALSO THF NUMBFR OF TEST RFPORTS TNPUTY
IO THE -PROGRAM _ANT TEE NUMBER -NQUTPPT TO THE PRINTFR _ARE PRINTED
CN THIS REPCRT,
MATTSO1] ENGR PALMFR, BORBIE 07-20=71  MATERIAL TESTING AGGREGATE SPECIFICATION_PRAGRAM
° FRRNR MESSAGES APE DISPLAYED, GIVING THF CARD NUMBER AND THF CARD
COLUMN._TN_EFRROR, ;
MATTS021 FNGR. PALMFER, ROBBIE 01-31-72 AGGREGATE ECIT PROGRAM
EXDLAIMATIONNE THE ERRAR IS DPRINTEN WITH-THE CARD YHAT IS IN
ERRCR FCLLCWING.
MATYSN31  ENGPR DPALMER, BARBARA G 05-25-72 MATERIAL TESTING AGGREGATE REPART
PRINTS A REPCRYT WITH THE TEST RESULTS. {PASS OR FAIL).
SUSES SMALL _RLAAK FOUR=PART PAPER
MATTS032 FENGR, PALMER, BNBRIFE 05-25~72 MATFRIAL TESTING AGGREGATE RFEPORY EFRRORS, TEST RECORDS NOT FOUND
CM TL{F‘TFCT SUBMITTED FYI F ADE { !CTI:Y" ALCQ JIHE MIVLMRED NE ng?
REPCRTS TNPUT TO THE PROGRAM ANC THE NUMBER QUTPUT TO THE PRINTER
ARE_DPRINTEN ON-_THIS Dcm_‘m'r'
MATT&N011 FNGR., PALMFR, RNABIF 07-20-71 MATERT AL TESTING CREATE TEST SUBMITTER FILF ERRNRS.

LISYS_ERRORS A THE INDPYT CATA JTO-BUILND . THE FILE




