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SYNOPSIS
FLEDP (Fritz Laboratofy Fxperimental Data Processing) is
a package of RASIC computer proarams developed for a MINC
11/23 Modular Instrument Laboratory Computer, The package 1s
3 portable and versatile svstem designed for performing
computations, producina araphlc disolavys, monitorinq
laboratory processes, controllina experiments, and acquiring

data,

The program PLEDP' is written malnly for use by reseach
workers and students at the Fritz Enalneering Laboratory of
Lehigh University. It can be used to acquire, store,
identify, calculate and araphically display experimental
structural test data measured from straln gages, strain gage
rosettes, and 1linear varlabhle displacement transformers

(LVDT’s).

A few additional individual and auxiliary programs are
included herein for convenience sake to deal with data and

file processing.
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A1l these programs were written 1In BASIC, because of its
usefulness as a standard languaqge for microcomputer
application, An  initial) version of the program package was
developed on the DEC=20 at the Lehigh University Computing

Center,
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1. INTRODUCTION

1.1 Purpose of the Program System

For a complex strutural test, the data processing is
heavy and complicated, esnecially when hundreds of strain
gages and other transducers must be measured and processed.
Under varied loads, thousands of data items and results must
be c¢ollected, stored, calculated, and graphed, This process
places a heavy premium on the researchers time, Therefore,
using a laboratory compnter (MINC=23), which can be kept at
the investigators elbow in the office or laboratory to do such
work 1s valuable, It 1s convenient, fast, and accurate, For
these reasons the FLEDP proarams were developed to deal with

data processing of structural tests on the MINC computer,

1,2 Outline of Text
The text contains three agroups of programs to perform

data processing, as summarized In the following table:

A, FLEDP Main Program and 0Overlays:

1. FLEDP1,BAS

2., FLEDP2.BAS(OVERLAY)
3. FLEDP3,BAS(OVERLAY)
4, FLEDP4,BAS(OVERLAY)
5. FLEDPS,BAS(OVERLAY)
6, FLEDP6,BAS(OVERLAY)
7. FLEDP7,BAS(OVERLAY)
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B, Auxiliary Programs for File Processihg
1. FLEDPB.BAS
2, RDVIRT,BAS
3, RDASCI.BAS
4, DEVICE.BAS
5. RDLOAD.BAS
6, RDDATA,BAS
7. PRINTT,BAS and STODOPRI_ RAS
'C, Individual Programs for Manual Input and Processing
1. BUDDGA,BAS

2. ARMYGA,BAS
3. PACMAN,BAS

- Programs in Group A wervre written to record and process
data collected from a B & F Data 'Acqhisition System, The
programs were planned to work with on=line data collection or
with data previously stored on paper tape, Seiected gra@hs
can be produced either between input of load points during

testing or after all data have bheen stored,

Programs in Group A are a lengthy set used to {dentify,
calculate, store, displav, and graph measured data and.
results, Since the MINC provides only 6000 words in the
workspace, Usinga an EXTRALSPACE statement increases the

available workspace by 2048 words, Therefore the FLEDP
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program was divided into 7 seaments which can be separately
overlald by using OVERLAY statments to merde each segment with
the maln program FLEDP!1 that resjides constantly in the

computer workspace,

The second group, B=-Auxiliary Programs, is used to form
an identification file, to inout, to read, and to print part
or all of the data in a data file, Some programs also can be
used to display any calculated results needed and to plot

graphs,

The last group involves three individual programs, The
programs BUDDGA and ARMYGA were written to permit manual inéut
of test measurements from Instruments which could not be
connected by wire to the MINC computer, Selected data can be
typed in mahually during a test, After a load set |is
completed, selected graphs and lists of results can be plotted
or typed, (The injtial version of thse programs was written
and executed on=-site durina a structural test=-this indicates
how easy it 1is to program in MINC BASIC.) PACMAN,BAS {s a

dummy program wrilitten to test revisions 1In the graphina
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features before they are installed in major bperatipnal

programns,

Chapter USERSGUiDE--“User's Guide" explains briefly how
each program may actuallvy be used, In addition, a dummy
ekample is given in detail in this chapter. Flbwcharts and
symbols are respectively attached as Appendix and Appendix .

Finally, listings of all the proarams are gliven in Appendix .
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2. MAIN PROGRAM FLEDP1 AND ITS OVERLAY PROGRAMS

The Fritz Laboratory Experimental Data Processing Program
is controlle by a main proaram FLEDP1, -Before running the
program, the investidator must prepare a file of‘ information
about the TEST SETUP, This fille will be described in the
article about the auxiliarv proagram FLEDPS, Most of the
processing Iin the program system involves creation and readinaq
of FILES for describing the test setup, storing raw data,
storing calculated results, and pointing to the correct place
to store new added data, FEach file will be dAlscussed in the
article on OVERLAY FLEDP2, a proaram to 1nit1alizev flles and

arrays.

The program system 1s self-prompting. At several points
in the program, "MENUsS" of choices are 1listed allowing the
user to select from possible courses of action, In OVERLAY
FLEDP2, choices of mode of operation depend on whether the
program is belng executed during an experiment, after an

experiment, or when testina {is resumed after an interruption,

A special feature of the RASIC 1anguage used ~ In the
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program system is the VIRTUAL ARRAY FILF, A virtual array
allows dlrect read/write random access to data In a permanent
file on disk, The array could be as large as avajilable space
on the disk will permlt rather than being limited to the much

smaller space avallable in central memorvy,

Later explanations of parts of the program system will
require some understandina of the MINC RASIC language
convention for VARIARLE NMAMES, 411 variable names must begin
with a letter A to Z. An optional second character can be a
number 0 to 9, A suffix % indicates an Integer variable, A
suffix $ indicates a character string varijiable, Therefore,
A1, Al1%, and Als$s represent three different values for a real
number, an integer number, and a character string
respectively.

Main Program FLEDP1 == Control
OVERLAY FLEDP2 == Initializing Files and Arrayvs
OVERLAY FLEDP3 == Read and store raw data
OVERLAY FLEDP4 == Plotting data assembly
OVERLAY FLEDPS == Plots of results vs position
OVERLAY FLEDP6 =« Fix hard coples of qraphs

DVERLAY FLEDP?7 ==~ Calculate Rosettes, Stresses,
and Deflections
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2,1 Main Program FLEDP1

Function: Control.

The main program contains procedures to begin operation.
and offers a choice of 9 oprtions for data processing, Each
option 1is conne¢ted with an NVERLAY statement leading to a
specified statement number In an OVERLAY program, Thevprogram
also contains the procedures for printing key information on

termination of execution,

Additional Remarks

A, D(S8%) 1is a virtual array in which all the results of
data processing are stored, The size of the array D can be

determined as follows:

- 58%=T4%¥(4%+C4AZ=C3%+12+6FXN1+NO%4+N22)
here T4% lL.oad set counter
C4%,C3% The hiaghest and lowest channel nunmber
respectively
N1 The number of Rosettes
N5% The number of linear gages
N2% The number of deflections

Currently in this proaram a dimension of D(6000) accomodates
tension flange connection tests in which there are about 50
gdages under S0 varied values of 1load, The -81ze of array

N(sS8%) would be increased 1f more space were needed,
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B, S1(1I%) is a setup array in which some setup
information about deflections, rosettes, and linear gages |{s

stored. The size of S51(I%) is determined by
I%=3%+7¥(N1Y+5¥(NS5%) +N2S+2*N2%

The meanings o0f the svmbonls are the same as above, A

dimension of S$1(200) was used in this program,

C. The first line of each load set passed by the B & F
system to the TAPE*X DAT file 4{is called the calibration
constant C0S, In the program the user is reguested to input

it by tvping on the kevboard.

D, Ninev options are offered for different situations
which may occur in an experimental stress test: zero reading,
read new data for a load point, reread, reset of gages, read
next line, end of file, on line with B and F acquiéition
system, plot results, and chanqge print flags. Each option
connects with an OVERLAY proaram to perform some function of

data processing,

10
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2,2 OVERLAY = PROGRAM FLEDP?2

Function: 1Initializing Files and Arrays

Reading initial conditions and file names, opening some
files, storing data about the test setup in array S1, and
defining the program operatinag mode are the maln functions of
FLEDP2, The oyerlay is called antomatically from FLEDP1 if

the user elects to run the main program.
Additional Remarks

A, Six file names Aare read here as follows:
"ROSE*¥ ,DAT"==ASCTIY file containing information
about aages In the test setup
(especilally rosettes), 1t must be
created prior to running the program,
"TAPE*¥ ,DAT"==ASCTT file containing raw data Images
of a punched paper tape,
"STOR** ,DAT"==Virtual array file which contains
reduced data and calculated data,
"SETN*% ,DAT"==ASCTT €ile which contalns values of ke
narameters when program execution is
terminated normally, The user must
rename this €file to be SETI*¥ DAT
before executing the program again,
"SETI*% ,DAT"==ASCTIT file which contains values of
numher of data points previously
collected and zero values for all
gages €for use in making graphs from
previously stored information.
"PLOT** ,DAT"==2 file for storing information for
later nlots,

B, Array S1 is formed from the "ROSEXX DAT" file,

11
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C. Four operating modes are offered; they are: "data
input from paper tape", "data {nput from on-=line test",
"resume interrupted on line test"”, and "graphs and

calculatjions from previously stored test",
2.3 OVERLAY==PROGRAM FLEDP3

Function: Read and Store Raw Data
The overlay program FLEDP3 is entered when any of the
five options involving data reading in FLEDP1 are selected.

FLEDP3 has the following functions:

A, Input the'load number and the load value of a group of
data into array C(I), and then store them 1into the virtual

array D(s8%).

B. To read, check, Aand 1interpret a typical data line,
then to calculate and store the strain value 0of each channel

into the virtual array D(S8%).

C. It has a subroutine to process reset readings. The

12
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channels reading mechanical aages which can bhe reset must be
identifled by the user. The the treadings are recorded before
and After the gages are reset without changing the load on the
specimen, The program automatically calculates a feviseﬁ zZero .
reading so that calculated cumulative differences will be

correct,

Additional Remarks
Since incomplete data sometimes occurs during tests due
to operator error, a.routine to bypass an incomplete data set

is included in this program,
2.4 OVERLAY==PROGRAM FLEDP4

Function: Plotting

The program FLEDP4 is used for displaving and printing
tables of values and granhs, The overlay is entered when the
"Plots" option is selected in program FLEDP1, Five options
have beeh jdentified €or bplotting. Four of them can be
performed in this program, The options are: "load vs channel
strain”, "load vs deflection", "load vs rosette results", and
"load vs single linear stress", The remaining option, "stress
vs position" 1is considered in program FLEDP5, 1In the option

on "load vs results", six kinds of results: (stress in X

13
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direction, stress in Y direction, maximum shear stress,
maximum principal stress, minumum principal stress, and the

ancale from X to maximum princinal axis) are also considered,

Additional Remarks

All the Kinds of results considered here use the same
routine to plot a graph, The graphs have the following
features: They can be small or large in helght:; they also can
he of screen width or printer page width; 12 types of graphs
can be chosen from among the avajlable options, e.g., Point,
shade, 1line, etc., The X and Y variables and coordinates can
he exchanged to make a better araph, There are also cholices

for labels, legend, and units,
2.5 OVERLAY==PROGRAM FLEDPS

Function: Plots of Results vs Position
The overlay FLEDPS is Iinvoked when the user chooses to
plot "the results of data vs position" from the menu in
FLEDP4, The options of position plots are as follows:
Channel strain vs X or Y coordinate

Single linear stress vs X or Y coordinate
Rosette functions vs X or Y coordinate

Here the rosette functions 1include stress In the X and Y

14
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directions, maximum and minumum principal stress, and angle

from the X axis to the maximum orincipal axis.
2.6 OVERLAY==PROGRAM FLEDP6

Function: Fix Hard Copies of Graphs

This is a program to doctor basic graphics so the 1line
printer (LA34) hard copy includes alphanumerics of axis units,
labels, and ledgend, The program 1is needed because of a
systematic flaw in the MINC RASIC graph routine, The overlay
is executed automaticallyv whenever the user elects to send a
graph on the screen to tﬁe printer from either FLEDP4 or
FLEDPS, Interactive questions allow the user to replace text
mode axis labels with graphic mode labels and add a legend to

the graph before it is sent to the hard copv printer,
2,7 OVERLAY==PROGRAM FLEDP7

Function: Calculate Rosettes, Stresses, and Deflections
Overlay FLEDP7 is entered automatically after each
complete valid set of channel readings is entered, Rosette
stresses, linear gage stresses, and deflections are computed
using the current channel strain values., = All the results
calculated are listed and stored in flle STNAR¥X_DAT throuah

the D virtual arrav.

15
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Additional’Remafks

A, Formulas
The formulas for comnputing stress from strain rosettes in

the program FLEDP are:

—fee
F = 2(G6 + Rg(m)GH)
1 1=-2g(m)
N O
F = 2(G8 + 2g(m)Ge)
2 1-ag(m)
R DN
Fo= (2G7 -~ G6 = GR)

3 201+08g{m})

Here F = stress in gage 1 Airection (Fig, 5=1) F = stress in
1 2
gage 2 direction F = maximum stress of the
3
rosette point G6,G7,G8 = strain values of
gages 1, ?, and 3

? 2
P = F +F + (F =F ) + F
1,2 2 - . N 3
2 4
p = maximum and minfimum principal stresses
1,2
Rg(q) = arctan(2rg(e) - Aa(e) = 2gle) ) ¥ 90
45 - 0 90
(dg(e) =~@g(e) ) Ra(p)
0 90

16
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Rg(g) = angle from principal axis to larger stress of gage

If G6<G8, @q(g)*® = Qa(a)=90 (Fig. 5=3)
ag(g) = Rg(x)’

@g(q) = @qq) - T (Flag, 5=4)
1 1
Here @9(g) = angle from princiral axis to X axis
1
T = angle ffem X axis to gage 1 axis
1
S = (P +P + (P =P cos(2 Rg(a) )
2 2
8 = (P 4P = (P =P cos(?2 Rg(q) )
5 i R - N 1
2 2
5 = (P «p sin(2 eg(a) )
0 . —1 1
2

Here S = stress value in X axis
4 _

S

]

stress value in Y axis

n
i

shear stress value perpendicular to X axis

17
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B, Signs of Stress Components and Angles

Sign  conventions for stress components and angles are
fl1lustrated in Fig, 5-5, Tensile stresses are designated
positive and compressive stresses are negative, Shear
stresses are designated as positive when shears on faces
perpendicular to the x directlon tend to rotate a free body

clockwise,

Counterclockwise angles are designated as positive,

C. Units
In this program, the value of the elastic modulus FE as
6
entered has been divided bv 10 and the measured values of
6

strain have been multiplied by 10 , 50 the results calculated

for stress are in units of psi.

The readings of deflection are made wjith devices
calibrated to read in ten~thousandths of an 1inch. The
interactions between two or more devices connected so they can
average out deflections are calculated usinq signed

multipliers. The resulting deflections are 1in units of

18



inches,

19
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3, AUXILIARY PROGRAMS

3.1 FLEDP8 == Create File Describing Test Setup
The program is used to create the file RNSE**¥,DAT, which
stores test setup information needed for running program FLEDP

to process the experimental data,

Before running this proagram, the user should assemble a
list of information about the test setup., The information
needed includes test identification and identification for

rosettes, linear gages, and deflections.

3.2 RDVIRT == Read a Virtual Array Flle

Listing contents of a virtual array is the purpose of the
program, Because a virtual array file can not be read by an
editing program or the TYPE command, wuse of an auxiliarvy
program such as this is necessary., The contents of a virtual
array file such as STOR*¥ DAT are accessed and equated to a
simple variable which is written into an ASCII file LIST,DAT,
An ASCII file can then be read bv running RDASCI.BAS, In this
way, all or part of a virtual array file can be examined and

brought forth in hard copy forn.

20
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3.3 RDASCI == Read an ASCII Text File

The program is used to read and display an ASCII file,
Each line of a selected ASCIT (American Standard Code For
Information Interchange) f£ile is displayed on the terminal.
If the terminal is set to transmit to the printer, a hard copy
is also‘generated. The proaram is useful for obtaining paper
copies of the flle LIST*¥¥,DAT which is translated from a
virtual array file such as STOR** _DAT, It is also useful for
reviewing and obtaining coples of ASCIT data files such as

ROSE**¥ ,DAT, TAPEX%* ,DAT, and SET*¥xx ,DAT,

3.4 RDTAPE == Read a Punched Paper Tape

The program 1is used to read and store on disk
experimental data that has been punched on paper tape by'an
ASR=33 teletype, BRefore runninag the program, the computer
should be connected with a teletype on which there is a paver
tape reader..-After running the program, all the experimental
data from the paper tape would be stored In an ASCII file

TAPE*% ,DAT on 3 storage volume,

21
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3.5 DEVICE ==~ Test Communication Lines Between Device;

When the MINC computer is directly connected on=line with
a B & F data acquisition svstem and an ASR~=33 teletype, the
experimental data may be directlv stored into a data file of
the computer while the teletvpe prints all the data, This
program tests to see whether communication has been
extablished between the MINC and the two devices before

beginning to run the major data processing programs.

3.6 RDLOAD =« Read and Print Load Numbers and Values

Running this program is the simple way to read and print
the load number and load values of a test, 1Tt is uséd if vou
‘only want to know the information specified as "load" without

having to print all the data values in the file.

3,7 RDDATA == Read and Print Lists of Selected Data

Usually a large number of results are stored in the form
of a STOR*¥,DAT file, By running this program you can read,
display on the screen, and print in tabular form selected
parts of the data, The followina optlons are offered in this

program,

A, Under a certain selected load, it is convenient to

22
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read and display all strains, all deflections, all results of
a selected rosette or all single linear stresses at the

selected load,

B, A table of a1l loads versus a sinagle selected stress
component may also be generated, The selectable stress
components are strain, deflection, linear stress, and results

from rosette components,

3,8 PRINTT and STOPRI == Turn Printer On or Off
Commands are needed to instruct the computer to transmit
text mode characters from the screen to the LA-34 graphic

printer.

Program ~ PRINTT instructs the compute to beain
transmitting and also establishes top,bottom, and side marqins
for the printed page, All text mode characters appearing on

the screen thereafter will be transmitted to the printer.,

Program STOPRT will {instruct the computer to stop
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transmitting to the graphic printer.

An alternate printinag program PRINTQ establishes a 1,5

inch left margin for better appearance of following printouts.
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4, INDIVIDUAL PROGRAMS

Special purpose programs were assembled to allow manual
input of data in tests having small numbers of readings or
using gages which can not be connected directly to the MINC,
The programs'have been used on connection tests, beam tests,

curved girder tests, and industrial tests.

4.1 BUDDGA,BAS

This program 1is wused to input data measured by a
manually~balanced gage sucﬁ as A Budd gage, Then the data can
be calculated and plotted on the screen; it also can be stored
into a virtual array. It s convenient to display test
results immediately durina the test,  For instance, this
Drbgram nas been used Iin a beam~to=-column connection test to

control the processing,

4,2 ARMYGA,BAS

Program ARMYGA was developed for manual input of test
measurements and to calculate and display the test results
Immediately. - The . test results and calculated results are
stored in a virtual file., This program has been used in a

beam test for tné Army Corps of Engineers,

25
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4,3 PACMAN,BAS

Program PACMAN plots a sine curve superimposed on a
sloping straight line. - The proaram has been used to test
imporvements on dgraph routines hefore thev are incorporated

into other progranms,

26
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5. USER’S GUIDE

5.1 INTRODUCTION

This chapter 1s Iintended to provide brief information
necessary to usé the programs in the FLEDP syvstem on the MINC
computer which 1s presently in use at Fritz Laboratory. The
functidn of each program has already béen described in the
previous chapters. Here data files will be described and a
dummy example willl be given, For information related to use
of the MINC, users should refer to the MINC==11 manuals which

are catalogued in the Fritz lLaboratory Library,

5,2 PREPARATION FOR TESTS

Prior to conduct of a test or running a computer progranm,
exact detalls of the test sSefup must be determined and
assembled as data, The proner execution of the computer
programs depends on listina specific information in a certain

order,

The lowest and highest channel numbers that will be read
on the 8 & F recorder nmust be 1dentified, In addition,
information is needed on the channel numbers related to strain

gages 1in rosettes and linear strain gages, as well as channel
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numbers related to LVDT’s (Linear Variable Displacement
Transformers), An orientation angle and x and vy codrdinates
of location are also used for each rosette and linear strain
gage to allow plotting of gage results versus position, Table
5«1 gives a suggested arrandgement of data for strain gages and

rosettes for a dummy example of Aan experinment.

In calculation of deflections, two or more LVDT’s are
usually involved In each deflection in order to average out
the effects of bending and compensate for distortions of
testing machines and test frames., Information is needed on
how many channels and which channel are 1involved 1in each
deflection calculation. Also needed is a signed multiplier of
each channel reading which will allow the electrical readings
of gages to be converted into displacements of parts of the
structure, Deflection calculations take the form:

D =2=CR +CR + ,.0 4+ CR
k 11 2 2 i 1

=
H]

deflection number k

(@]
it

multiplier of channel § for deflection k

28
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R = cumulative change in reading of channel i
j

Judicious use of combinations of gage readings and slaned
multipliers can produce a varjety of interpretations of
displacements and rotations involved in any aiven test. Table
5«2 lists the channel numbers and multipliers related to three
different deflection components which can be c¢alculated from

the readinas of four deflection gages,

Certain mechénical gaaeslwﬁich have limited stroke may be
reset during tests to allow gathering of further readings
after the gages have run out of range, The ¢hannels connected
td such gages must be ldentified so that the computer program

can process the resets pronerlv,

The investigator should be sure to record the serial
number of each laboratory instrument used on a test as well as
Identifying which channel was used to read the instrument,

This Is necessary becanse identical instruments often have
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different calibration factors needed as  parameters In

calculations.

Once the information about a test iIs assembled, it can be
used to create a flle ROSEX¥ DAT either by text editing or by

execution of the program FLEDPS,

5.3 RUNNING PROGRAMS

The €£irst program ¢to be run is FLEDPR,BAS which writes
the details of the test setun on a file ROSE*¥,DAT needed for
“running other programs in the experimental data processing

system,

At this polnt, the experiment can be conducted and the
data recorded either off=1ine on punghed paper tape or on=]line
using the MINC computer, ITf the experiment is conducted
off~line, the program RNTAPE,BAS should be executed to. store

the raw data on a disk file TAPE*Xx _DAT,

The main program system FLEDP{,BAS is executed either to
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collect data on=line from an exveriment or to process raw data
previously copied from a paver tape., Once data for the
complete experiment have been processed and stored, program

FLEDP1 ,BAS can be used to create plots selectively,

The smaller programs RDLOAD,BAS and RDPDATA,RAS can be run

to produce selected tables and araphs.

Instructions  for running the programs will be given in
the following sections alona with samples of output from the

programs,

In describing dialoa between the computer and the user,
the symbols C: for éomputer and Ty for user will be given
preceding the 1lines, These symbols will never appear in

actual execution,.
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Forming File ROSE**,DAT == Program FLEDP8,BAS

To prepare for runninag any program, the user should first
issue a DIRECTORY command to assure that the program is
present and that no filenames are present with names that
would be duplicated by the current run, Valuable files could

be lost or destroved if duolicate names .are used.

To permlit systematic assianment of filenames, a two=-digit
number such as 01, for Test 1, 1s imbedded at the pbsition x¥
in €ilenames ROSE*%*,DAT, TAPEXX _DAT, STOR*¥,DAT, SETOX** ,DAT,
SETI*%*,DAT, and PLOT**,DAT, Tf the desired number is already
in use, another number should be selected, or else the 1job

should be run on a separate disk,

The terminal should be set to type in upper case letters
by depressing the CAPS LNCK key. Otherwise, the Y and N

anpswers to questions might not be recognized,

The program <€an be run as follows:
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C: READY

ft: DIR SY1:

C: FLEDPB.,BAS
ROSEO1 ,DAT
ROSEQ2,DAT

U: RUN SY1:FLEDP®

The computer will then prompt the user with a series of

questions as shown in Fig, 5-7. The first

seven qguestions

determine the two-digit test number, proiject number, test

date, test number (as specified by the investigator), lowest

and highest channel numbers, Young’s mudulus E of the

material, and Poisson’s ratio. The next
request the number of deflections,number

rosettes, and number of linear channels to be

The computer then cues the user through
humber 0f steps to store data about all the

gages, and deflections.

For each rosette, the rosette number

three questions
of three=branch

analyzed sinagly.

the approrriate

rosettes, linear

is requested

followed by the channel numbers in counterclockwise order for
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the O=deg, 45=deg, and 90=dea legs of the rosette., Then the
angle counterclockwise from the rosette is requested. Finally,
the X and y coordinates of the rosette location are requested,
For a large number of rosettes, the process becomes tedious,

but all data must be filled in.

Following the rosettes, information 1s requested about
the linear gages. Some linear aages may actually be single
branches of a multi~branch rosette, but the complete
information should again be fed'in if this 1is true. For each
linear gage, the user will he prompted to type the channel
numper, the angle of the gage with the reference axis, and the

X and y coordinates of the agaqge,

Finally, the program reaquests the number of deflections
again and then prompts the user for the informatién on each
deflection. The information is the number of channels used
for ‘the glven deflection and then the channel number and

signed multiplier for each channel,
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. Filg. 5=8provides a 1listing of the RNSE0QO,DAT file
resulting from a dummy example, Fig, 5=3 explains the
sequence of the RNOSEX* DNDAT f£{le as an ald in understanding or

making modifications to the computer programs,

Copy Paper Tape == Program RDTAPE,BAS

When an experiment has been conducted without connecting
to the MINC, the results will be stored on a paper tape which
can be copied to disk by usina program RDTAPE_,BAS, Both the
paper data tape and a "trailer" tape punched with the sinqgle

word END should be ready before the program is I‘UD..

The output plug of the tane reader Is connected to the
110 baud converter attached to serfal line unit SLU1 of the

MINC., Then it is time to run the program,
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C: READY
Js RUN RDTAPE
C: Program to Read Paper Tane from Teletype ASR=33
Type the Name of the File to be Stored in the
Form SY1:TAPEXX DAT
¢ SY1:TAPEOO,DAT
C: The Program May Terminate With an Error.
In Ready Mode Type CLNSE to Save the File
START the paper tapne reader
s (Pushes the START switch on the pavper tape reader,)
C: (Lists the data being copied on the screen)
C: THE TAPE SHOULD BE FINISHED NOUW
READY
U: CLOSE

There Is a definite possibility that the tape reading
operatioﬁ may end with an error and result in the system being
put into the READY mode, The user should ;mmediately type
CLOSE, This will close all ovpen files and preéerve any data

which have bheen successfully preserved,

The file TAPEQO,DAT resulting from this proqrém i{s an
ASCII file which can be displayed either by the TYPE
S5Y1:TAPEOO,DAT command or by running program RDASCI, One
advantage of program RDASCT is that ;t counts and numbers the

lines. 1A sample printout of TAPFO0.DAT is given in Fig, 5-6,
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Running FLEDP1 == The Main Program

Execution of the data processing prodgram system begins
with the command RUN SY:FLEDP), The programs FLEDP2 through
FLEDP? are automatically c¢alled from FLEDP1 by OVERLAY
commands, Before running, the user should assure by a DIR
command that all the prodgrams are present as well as the data
file ROSE**,DAT for the particular experiment, In addition,
the fille TAPE¥*¥,DAT wust be present 1f the results were

previously stored on paper tape,

C: READY

J: EXTRA_SPACE

C: .o« Are you ready to have the workspace erased?
Us ¥

C: READY

s RUN 3Y1:FLEDP1.BAS

Fig, 5~9 gives a sample run of the proaram, The initial

page shows the conseguences of forqgetting to issue the
1

EXTRA_SPACE command, After the extra space 1is opened, the

program 1s able to run successfully,.

1
Note the underline _ which is used In some MINC commands
instead of a hyphen =,
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Plot
If all the results are already 1In data files,it is

convenient just to choose option “plot”" to display gravhes,

Reading and printing data

Since reading and printina data in virtual array must be
used BASIC, so program RDVIRT, RDASCI, RDLAOAD and RDDATA are
made specially for readinag and printing, And RDLOAD and RDDATA
can print specified results of test which vou only need to

Know,
5.4 TABLES AND: FIGURES

DUMMY EXAMPLE
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Table 5-1: GAGE TNPENTIFICATION TABLE

PROJECT TEST NIIMBER

: NO, NF ROSETTES CALIRRATION
469 : 469=T0

3 - : CONSTANT

' : 0001070820
Rosette Channel Numbers + Angle : Coordinates
NL : NI T NP : (deg.) : (In) ::(inm)

L E X LB L RN LY X2 DXL LS X AL DXL ERELELL XL L L F. T Y Y FX X X .0 K X K L X3

30 8.0 1=5.75

a9 90

.9 o8 &
. o8

. R Y G OFE Y SR e A Sme S SR R Gy YN SeY GER ad WUV GEV GNS GER WS cub SN G WD U} I aup GUF W SRS eus MES VAR TOT GWS GO¥ TN TN GEE WY SNy SUD GE Shn duy Tmt Wpu e mee T G WY MN DD e D s G
e e A e e AT W e s W P WS e e femr A rem THD W R We G e S emiv U i TAR VD AN onp e iy WP VN TR S G W T W W i e W A mE FET A e e D G TN dme R e G . =

Linear :Channel: :
Gage sNumbher Theta HEE ¢ T v
Number : : : (deg,) : (in) :(in)
1 : 7 H . : 0 : 8.0 s 8,75
2 T 8 : H 20 $ 8,0 : 5,75
Lowest Channel Number = D ¢ Highest Channel Wumber = 14
The Next Available Array Number = 369
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Table S=2: DEFLECTION GAGF TABLE

Number of Deflections = 3

L R L R B 8 X R A2 2 . 2 L X 2 L X XA X P XA LA Py P R A X 2 L R L X F R S X3 ¥ 2 T 2 L X X X 1

Deflection Number of : Channel : Signed

Number Channels Numbers s Multiplier

Kk 3 R : C

1 i
1 : 2 RS S 000 1o +0,5
: 12 001 12 =0.5
2 3 B 3 000 21 : =0,5
22 001 12 ¢ . 40,5
4 223 002 23 @ +1,0

002 11 +1,0

Y I LT
8 %9 @

9 %9 ¥
29 98 %

W S W wa SR e O . T S SIE g A AL S T v S - VA W N OV W

W NS mar e WEL M S i WP WA TR W R Gy ot e THR GNP T M S ES GO WER Wi S TR SN Wer WA N W Wen WA VNt MNS GHA MU WP wy < S S W TR T W e G . S it W SO St R R TP s SR e

Total Number of Gages :+ Channel Mumbers of Cages
-That Can be Reset H That Can Be Reset

T W A R AP 9NN T SO0 TR W WY W G o TR O S NS WS SR TR ET O W S G TR IR TR S D U WD T T W D A O MR e R W W T R D W AR W S R B O T e R e e W

4 . ! 000,001,002,003

LR . K R 2 K E B A B R L. B 2 F. L B 2 2 R 2 X 2 L L R E . L.E L X LR S LA L P LLEL XYL LYY L. X X X X ¥ 1
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Figure 5-=1: Three Gages of R Figure 5=3: Angles 1f G < G

Figure 5-2: Angles if G6 > G Filgure 5=4: Angle Between Pr
Axis and Reference Axlis
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Figure 5=5: Signs of Stress Components and Angles
Filgure 5-6: TAPEDO,DAT file
Figure 5=7: Runnina Program FLEDP8,BAS

Figure 5<8: RNSE00,.DAT file
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Table 5«3 Sequence of a ROSEX* ,DAT File

Lines Q=8: File Names for the Particular Test
0 Name of Rosette Data File

1 Name .0f Tape Data Fille
2 - Name of Virtual Arrav Storage File
3 Setout Data File at End of Run
4 Setin Data File to Resume Program
5 File to Save Plotting Lists and Tables
Lines 6=8: Identification of Particular Test
6 Project Number
7 Date of Test
8 Test Number
Lines 28=15: Constants for Particular Test
9 Number of Lowest Channel to Re Read
10 Number of Highest Channel to Be Read
-6
11 Modulus of Elasticity for First Material (x 10 )
12 Poisson’s Ratio of First Material
13 Number of Deflections
14 Number of 3~Gage Rosettes
15 Number of Linear Gages

Groups af 1 Lines per Rasette

Rosette Subscript

Channel Number of First Gage (Counterclockwise)
Channel Number of Second Gage (45 deq)

Channel Humber of Third Gage (90 deq)

Reference Angle of First Gage

X Coordinate of Rosette Axis

y Coordinate of Rosette Axis

~NON AN e W DN e

Graups af S Lines per Linear Gage
Linear Gage Subscrint
Channe) Number of Gaqe
Reference Angle of Gage

x Coordinate of Gaaqe

y Coordinate of Gaqe

Ul s 2 DD =

Qna Group Egual tao Number af Deflectians
Number of Channels Used for Deflection 1
Number of Channels Used for Deflection 2

Humber of Channels !Ised for Deflection n

fo BTN N QSN

Graups af 2 Lines per DReflection Channel
1 Channel Number of Gadge44d
2 Signed Multiplier of Gaqge
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Figure 5-9: Running maln program

Figure 5=10¢ STOROO.DAT file

Figure 5«11 DISPLAY GRAPHS
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I. APPENDIXES
I.1 Flow Charts
I.2 SYMBOLS

Symbols in Program FLEDP1,BAS

AS Input string

AlS Answer (Y or N)

A28 Answer (Y or N)

A3 Calculation term for rosettes

A4 Calculation term--maximum shear stress
B Calculation term==average stress

B1 Calculation term for rosettes

B3s String " (blank) "

B%

Calculétion term for rosettes

(@}

C(100) Array storage for readings

Cs(10) Temporary location for string values
Cos Calibration constant (string)

C1g Lowest channel number

C2% Highest channel number

C3% Lowest channel number

C4% Highest channel numher
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C5% Channel number belng checked

Ce% Location of first value of a given reading in the D
virtual array .

C7%

c8 Reset channel

c9 Zero reading

C9% Channel number for plotting linear stress
D1 Current reading

no9 Zero denominator test value

D(6000) Virtual array

) Modulus of elasticity

08 B Strain value

£2%

E3% Number of rosettes or linear dages in a plotting

group

E4%(50) Array to store subscript numbers of rosettes or
linear gages Iin a aroup for plotting

ES%(50) Strain channel number in a group

E6%(50) First address for a set of results in virtual array

Fi Calculated term for rosettes

F2 Calculated term for rosettes

F3 Calculated term for rosettes

Fs String fofm in which filenames are defined
Fis TAPEX* ,DAT file
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F2s Virtual array file

F3s ROSFE*%,DAT flle

Fas SETO*¥,DAT file

F5% SETI¥*,DAT file

Fé PLOT**,DAT file

G6 First gage readina of a rosette

G7 Second g3ge reading of a rosette

G8 Third gage reading of a rosette

I For loop index

1% For loop index

I1%

J _ For loop index

J% For loop indexv

Ja4s J4F=JI%+4%

K

K% Number of channels for a selected deflection

Kig FOR loop index

K2% Increment for a comnplete data set in virtual array
K3% Increment which locates data sets after the first in

virtual array

L2 REAL version of last reading of a RESET channel
L1% Option selection
L2% Option selection
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L3% Option selection

L4% Option selection

L5% Option selection

N1 A Number of rosettes

N3 . ~ New zero reading

N9 REAL version of new reading

Ng(100) Stored channel number

Ni% Total number of channels which can be reset

N2% Total number of defléctions stored per set

N4% One less than total number of B § ﬁ channels

N5% Number of linear aqages

N6% Channel number for first gage of a rosette

NT% Channel number for second gage of a rosette

NB% Channel number for third gage of a rosette

P1 Maximum principral stress

P2 Minimum principal stress

P6% Load number selected for plotting

Ps " Flag for debug printina

P6s String value renreseﬁt!ng load number for a plot
PTs Selection of coordinate x or y

P8s Flag for sending plotting results to printer

P9S Flag for printing debug Information during plot

preparation
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0 ‘ Angle between first aace and principal axis

Q1 » Angle between x axis and principal axis Q1 = 0 +
Rg(p)

01% Address of the first load number in virtual array

02% Address of the first load value in virtual array

03(50) Loéd nunbers stored for plotting

04(50) Load values stored for plotting

05(590) Result values stored for plotting

R1

R2

R15( ) Array of channel numbers for reset channels

R2% Channel number of a selected reset channel

R3% Flag which indicates whether or not a reset has been
made

R7% Counter

Ré% Counter

R8 Calculation term for rosettes

R9 Calculation term for rosettes

50 Shear stress (tan xv)

$1(200) Setup array

S2

S3 Signed multiplier for deflections
54 Stress in x direction

5SS Stress in y direction
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W%
Xs
X1s

X2%

Z(100)

Z1

Single linear stress

Deflection

Temporary location

Counter for virtual array

Temporary location

Angle between first gage and x axis

L,oad number to be nlotted

Load set counter

Flag for short prints

Poisson’s ratio

Address of rosette

Segment of reading
Segment of reading

Segmnent of readilna

number which would be plotted

which contains channel number
which contains data value

which contains multiplier

Array of zero values
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Symbols in Program FLEDP8,BAS

AS Answer (Y or N)

al Angle between f£irst channel and local reference axis

C3 Channel number

C1% Lowest channel number in the experiment

C2% Highest channel number in the experiment

N1(20) Number of channels for a deflection

N2 Number of deflections in the eXperiment

N6 Number of three-=branch rosettes in the experiment

NT% Number of 1linear channels to be read separately.
They may include channels which are part of a
rosette,

N3 First channel numbher for a rosette

N & Second channel number for a rosette

NS Third channel number for a rosette

R1 Rosette number

R2 x coordinate of location of a rosette or linear gaage

R3 y coordinate of location of a rosette or linear gage

I.3 PROGRAMS
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