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METHODOLOGY FOR DETERMINING TIME-DEPENDENT MECHANICAL PROPERTIES OF TUFF
SUBJECTED TO NEAR-FIELD REPOSITORY CONDITIONS

by

J. D. Blacic and R. Andersen

ABSTRACT

We have established a methodology to deter-
mine the time dependence of strength and transport
properties of tuff under conditions appropriate to
a nuclear waste repository. Exploratory tests to
determine the approximate magnitudes of thermo-
mechanical property changes are nearly complete,
In this report we describe the capabilities of an
apparatus designed to precisely measure the
time-dependent deformation and permeability of tuff
at simulated repository conditions. Preliminary
tests with this new apparatus indicate that micro-
clastic creep failure of tuff occurs over a narrow
strain range with little precursory Tertiary creep
behavior. In one test, deformation under condi-
tions of slowly decreasing effective pressure
resulted in failure, whereas some strain indicators
showed a decreasing rate of strain.

1. INTRODUCTION
The purpose of this preliminary report is to introduce the topic of

time-dependent mechanical properties of tuff and to describe an approach for

measuring these properties. ’
The objectives are listed below.

(1) Measure deformation of tuff over an extended time at conditions of
stress, temperature, confining pressure, and water pore pressure likely
to be encountered in a nuclear waste repository. From these exploratory
tests, we will determine if the magnitude of strength and mineralogic
changes warrants a more extensive set of measurements proposed in (2) and
(3) below.




(2) Measure deformation of tuff over a sutficient range of physical variables
to enable the formulation of a constitutive description that can be used
in numerical models for design and performance evaluation of a reposi-
tory. Particular emphasis will be placed on evaluating the possibility
of delayed failure in tuff and what controls it.

(3) A subsidiary goal is to measure the time variation of water permeability
in tuff and how it is affected by slow deformation of the rock matrix.

A detailed background discussion of time-dependent microclastic deforma-
tion of repository-candidate rocks is given by B]acic1 and will only be
summarized here. The basic problem is that present design and performance
calculations for a repository assume that thermomechanical and transport
properties for a particular rock are constant over time. These properties are
determined by standard, short-time engineering tests that do not examine a
possible time dependence. Repository designs are unusual in that they must
stand the test of very long term performance. Analysis that does not take
into account time effects can lead to erroneous answers. For example, thermal
conductivity might decrease over time as a result of slow, progressive micro-
cracking of rock in the near field. Thermal calculations that do not incor-
porate this effect will underestimate near-field temperatures. Similarly,
permeability of tuff is relatively low because of the apparently low con-
nectivity of porosity. This could change substantially over time during siow
deformation. Nuclide transport models that do not include this change would
overestimate transit times.

A reliable evaluation of the magnitudes of these time phenomena is
difficult, principally because of a lack of data. We describe below a
two-part experimental approach to obtaining the required data. First we will
make a preliminary evaluation of the existence of the time-dependent phenomena
in tuff and a rough estimate of their magnitudes. Then, if, based on these
results, analysis indicates that more precise measurements are required for
design and performance calculations, we will proceed with these measurements.

The first part of our approach is almost complete. An exploratory test
was performed in which samples of a variety of tuff types from the southwest
part of the Nevada Test Site (NTS) were exposed to a range of temperatures,
confining pressures, and water pore pressures for times of 2 to 6 months. A
set of thermomechanical properties was measured at ambient conditions before

and after this exposure and compared. Preliminary results indicate that
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substantial and statistically significant changes occurred in tensile
strength, compressive strength, and mineralogic content in some tuff types.
Comparisons of data from before and after exposure of thermal conductivity and
permeability are currently in progress. Details of this test are given. in
Ref. 2. Guided by these results, we are in the process of extending the
measurements with long-term deformation {creep) tests that should indicate the
magnitude of strength change more precisely. A prototype apparatus was
designed and constructed for the creep measurements, and a few check-out tests
have been performed. Details of the apparatus and the first few tests are
given below.

IT. DEVELOPMENT OF EXPERIMENTAL EQUIPMENT

Because laboratory data on time dependence of mechanical and transport
properties of rock will have to be extrapolated orders of magnitude in time
even to encompass the operational time period, rather precise measurements of
these properties are required. Physical variables such as temperature and
pressure must be -controlled, and response measurements must be made over time
periods of months. This requires specialized testing equipment not widely
available. Consequently, we designed and built a prototype apparatus that
incorporates what we believe to be current state-of-the-art capabilities in
rock mechanics testing equipment. Considerable effort and time was spent
developing the apparatus in order to reduce programmatic risk. If more
detailed creep measurements will be required, as now appears to be the case
based on the preliminary testing described above, then availability of
suitable equipment will reduce time delays in the program. Even so, tests of
such long duration over a range of physical conditions and rock character-
istics would prevent us from obtaining this information on an accelerated or
crash basis.

The apparatus is best described in terms of distinct subsystems. These
are (1) differential stress, (2) confining pressure, (3) pore pressure and
permeability, and (4) computer control and digital data acquisition systems.

A. Differential Stress Subsystem

The purpose of the differential stress subsystem is to rapidly attain the
desired axial differential stress on the test sample and to precisely maintain
that value for the duration of the test. The differential stress is applied
only after steady values of confining pressure, pore pressure, and temperature
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have been achieved. Because of the long duration of the planned tests, it is
desirable to have an automated control system so that an operator need not
always be present. The computer control and digital data acquisition
subsystem is described below. We will describe only the mechanical portion of
the subsystem here.

Figure 1 shows the basic components of the subsystem. The jacketed
sample is contained in an externally heated pressure vessel and pressurized
with silicone oil. Details of the pressure vessel design are discussed below
with the description of the confining pressure subsystem. The pressure vessel
is mounted within, and axial force 1is applied by a standard four-post
hydraulic load frame. Details of the load frame are not significant; the one
we use in the prototype system is capable of generating 500 000 1b of force.
The important aspects of the system are how the hydraulic ram pressure is
generated and automatically adjusted to maintain a constant differential
stress on the test sample (shown in Fig. 2).

The ram is manually advanced or retracted for initial contact or
unloading of the sample, respectively, by means of an air/oil pump (P1l)
actuated through regulator Rl by low-pressure house air. The direction of ram
movement is determined by electric solenoid valves SVS and SVY6, and pressures
are monitored on gauges G3 and G4. At the beginning of a test, once contact
of the sample and the loading piston is made, the manual system is no longer
used. High pressure is then applied suddenly to the ram by opening solenoid
valve SY1. Before opening SV1, an accumulator (AC) is precharged from a
high-pressure gas bottle (Bl) through regulator R2 and gauge G2. The
accumulator is a bladder type that separates the charging gas from the
hydraulic oil. Because there is essentially no friction in this type of
accumulator, a differential stress within about 5% of the desired value can be

_obtained by accurately precharging. This value is rapidly attained at sample

strain rates of about 10'3 s'l. About 2 seconds after SV1 is opened,
automatic trimming of the accumulator gas pressure begins with feedback from
an internal force transducer. The internal force gauge consists of a strain
gauge with four active arms that is bridge-mounted on a steel end piece
between the sample and the loading piston. Differential stress on the sample
is calculated from the force gauge signal and the current cross sectional area
of the sample that is determined from strain gauges on the sample and the
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Fig. 1.
Photograph of the apparatus.
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Fig. 2.
The differential stress subsystem. The following symbols are used: v
manual valve, SV = electric solenoid valve, R = regulator, B = bottle, AC
accumulator, RY = relief valve, P = pump, CKV = check valve, and G = gauge.

starting sample dimensions. The current stress is compared to the desired
value and any difference controls the action of the control loop.

The actuator part of the control loop consists of solenoid valves SV2,
SV3, SV4; regulator R3; manual throttling valve V3; and bottle B2. Valves
Sv2, Sv3, and SV4 are normally closed. 1f, for. example, an increment of pres-
sure is required to increase the stress towards the desired value, SV2 is
momentarily opened and then closed, trapping a small volume of gas in B2 at a
pressure {(determined by R3) higher than that in the accumulator. This
increment of pressure is then injected by opening and closing SV3. To lower
the applied stress, the reverse process takes place, venting an increment from

the accumulator through SV4 and V3. This trimming process is under complete

computer control, the details of which are described in Sec. II.D. Typically,
the system is capable of maintaining a differential stress on the sample with
about 0.25% precision.

B. Confining Pressure Subsystem

A schematic of the confining pressure subsystem is shown in Fig. 3.
Various pressure vessels may be used in this subsystem. The one we most com-
monly use accepts an NX size sample (5.4 cm in diameter) and is capable of 70
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Schematic of the confining pressure subsystem. The following symbols are
used: B = bottle, Y = manual valve, R = regulator, G = gauge, and X =
pressure transducer.

MPa (10 000 psi) pressure and 250°C using external band heaters. Electrical
feed-throughs for up to 40 signals are provided for internal instrumentation
of the sample. These normally consist of three pairs of axial and circumfer-
ential strain gauges mounted at 120° intervals around the sample, three axial
LVDT displacement transducers mounted on steel buttons that are epoxied to the
sample and rotated 60° from the strain gauges, three or four thermocouples at
different heights along the sample, and the internal force transducer. The
rock sample is isolated from the confining pressure medium (DOW 710 silicone
0i1) by an RTV silastic or other barrier painted on the sample or by a viton
rubber jacket. 1In the latter case, strain gauges or LVDT buttons cannot be
mounted directly on the sample surface. Sample pore pressure access is
through the sample pedestal and a hollow upper end cap.

Primary confining pressure is generated by a 15:1 piston intensifier
actuated by compressed gas through regulator Rl. Once pressure is attained,
this system is valved off, and fine control 1is obtained by means of an
automated, screw-driven intensifier. Pressure is measured by one of several
strain gauge pressure cells, depending on pressure range and Bourdon tube
gauges. The motor-driven screw intensifier is computer controlled using a
feedback signal from one of the pressure transducers. By adjusting motor
speed and transducer sensitivity, pressure can be controlled to within a few
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pounds per square inch over long time periods. At large sample strains, screw
piston displacement can be measured to obtain sample volume strain using the
method described by wawersik.3

C. Pore Pressure and Permeability Subsystem

A schematic of the pore pressure subsystem is shown in Fig. 4. Initial
water pore pressure is obtained by means of an air/water pump after first
evacuating the sample and pressure lines. Once pressure is attained, the pump
is valved off, and. fine control 1is obtained by actuating a bladder-type
accumulator with compressed gas. This system is sufficient for long-term
control of pore pressure within about 2%. For finer control required for
permeability determinations, one or the other of two subsystems is used. At
permeabilities above about 1 mdarcy, the sample is isolated with a
Constametric-brand liquid chromatograph pump. This pump is capable of
generating constant flow rates of 0.1 to 10 mt/min at line pressures up to 40
MPa. At a given flow rate, the pressure drop across the sample is measured by
a differential pressure transducer (X2) to an accuracy of 0.25%. The per-
meability is then calculated from Darcy's equation for viscous flow through a
porous medium as

k = uvl/aP,
where k is permeability, u is the viscosity of water, v is the volume flow
rate per unit time per unit cross sectional area, and AP is the pressure drop
over a sample of length L. ' '

At very low permeabilities, flow rates are too low for any reasonable
pressure drop and so a relaxation method is used. The method is that de-
scribed by Brace et al.4 in which a pressure step is applied to the sample,
and the exponential decay of pressure is recorded from the differential
pressure gauge. Permeability is then related to the pressure decay constant,
a, by the equation

nBuLVZVI

k = Alv2 V)’
where k is permeability, a is the decay constant, B is theAisothermal compres -
sibility of water, u is the dynamic viscosity of water, L is the sample
length, A is the sample cross sectional area, and v1 and V2 are the volumes of
pore fluid reservoirs at the two ends of the sample. The pressure step can be

app]ied in a number of ways. For automated measurements in which the mean
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The pore pressure and permeability system. The following symbols are used:
= bottle, R = regulator, ¥ = manual valve, SY = electric solenoid valve, VP
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pore pressure is constant, a motorized, double-acting piston pump may be used.

The pressure difference is produced by advancing the piston in one direction

or the other and then opening solenoid valves SV¥2 and SV4 to suddenly apply

the pressure step to the sample. A simpler method of applying a pressure step
is to suddenly turn the stem of valve V5.

D. Computer Control and Digital Data Acqu{sition Subsystem
A block diagram of the computer control and digital data acquisition

system is shown in Fig. 5. The principal component of this system is a

Digital Equipment Corporation LSI-11 microcomputer and flexible disk system.

The computer performs the following functions.

(1) Control Differential Stress. The computer gathers force, confining:
pressure, and circumferential strain values from the internal load cell,
pressure transducer, and sample-mounted strain gauges, respectively.
This information is used to calculate the current value of the true
differential stress on the test sample. The computer will then actuate a
valve sequence to adjust the force so as to maintain the differential
stress at the desired level, as described above.
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Fig. 5.
Diagram of computer control and digital data acquisition system.

(2) Control Confining Pressure. Feedback from the confining pressure trans-
ducer is used in a process to actuate a motor-driven pressure intensifier
and maintain a desired level of pressure. Priority of confining pressure
control is lower than that of differential stress. In practice, inter-
action between the two systems is minimal enough to avoid instability in
the overall control process.

(3) Acquire Data. The computer is continually acquiring raw data from the
various transducers and storing this information on a floppy disk for
postprocessing. There is a real-time display of selected test variables
on a computer graphics terminal to help monitor the status of the test.
The rate at which data is collected and the number of data channels used
is set by the operator.

A 32-channel signal conditioner module can provide excitation, balance,
and amplification for transducers, strain gauges, etc. The module, which
incorporates the ability to shunt-calibrate strain gauges, has a digital volt-
meter to aid setting gain and offset balancing.

A 16-channel valve-switch module and a 16-bit input/output card located
in the LSI-11 computer provide the capability of opening or closing any of the
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solenoid valves in the control system. The switch module also contains the
power supply necessary to operate the solenoids.

The unit that controls the motor speed also controls the direction and
speed of the confining pressure intensifier. The unit can be operated locally
or automatically by the computer. Two channels of the valve-switch module are
used by the computer to control the direction and time that the intensifier is
actuated. ’

An analog temperature controller is used to control band heaters mounted
on the pressure vessel. Feedback is obtained from platinum RTD temperature
sensors, and their values are acquired by the computer for postprocessing.

Software for the system is stored on a separate floppy disk. A flow
diagram of the control and data acquisition program is shown in Fig. 6, and a
Fortran listing is provided in the Appendix.

E. Results of Preliminary Experiments

A few roBm-temperature, uniaxial creep tests were performed primarily to
check out the operation of the differential stress system and the computer
control and data acquisition programs. We selected samples of Grouse Canyon
welded tuff from G-tunnel that were reputed to be from the same block tested
by Olsson and Jones5 of Sandia National Laboratories (SNL). According to the
SNL data, this tuff should have a uniaxial compressive strength of 180 MPa.
Consequentiy, the first test was planned for a differential stress of 100 MPa
and ambient confining pressure and temperature. Under these conditions, creep
deformation lasting at least 6 weeks was anticipated. However, the sample
failed catastrophically as soon as the stress was applied.

Before a second test on this tuff, some uniaxial, constant-displacement-
rate tests were performed to verify the expected failure strength. At a
strain rate of about 10'4 s'l, samples with diameters of 1.25 and 2.5 cm
failed at stresses ranging from 65 to 180 MPa (Fig. 7). The weakest sample
contained a fragment of pumice that apparently also acted as a weak zone in
the 5.4-cm-diam creep test sample. Consequently, the sample selected for the
second creep test did not contain any pumice fragments visible at the surface.

In the second test, a differential stress of 75 MPa was applied and held
for 5 days (Fig. 8). The load control system worked well. Some minor prob-
lems in the data acquisition systems were identified and subsequently cor-
rected. As can be seen in Fig. 8, there was a very low rate of creep in the
axial direction. 1In the last few days of the test, the average strain rate
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Fig. 6.

Flow diagram of test control and data acquisition program.
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Unaxfal stress-strain curves for Grouse Canyon welded tuff at 25°C. A and B
are 0.5-in.-diam cylindrical samples and C and D are 1-in.-diam samples.

was +7 x 10710 1, Most of the axial strain was recovered immediately upon
unloading; the remaining amount was recovered within a few days. This obser-
vation leads us to believe that the creep strain was due to slow closing of
pre-existing cracks preferentially oriented perpendicular to the principal
stress direction (also, no new cracks were produced). Therefore, because we
believed the sample was not damaged, we decided to reload it at a higher
stress level. The sample was loaded to 100 MPa, which again should have been
well below the short-time failure strength {f no weak zones were present.
However, this sample again failed immediately as the higher stress was
applied. Figure 9 shows the first few seconds of the test. Comparison of
Fig. 8 and 9 1illustrates the wide dynamic range of our digital data
acquisition system and the short risetime of the stress application. The
comparison also shows that at 75 MPa, the strains are the same as in the
earlier loading to 75 MPa, and only a small increase in strain from this level

13



35 —1<13'0
3 3
34 —j 09
3 3
= 3
=4 o 3 08
g — — o0
E 33 E/\W " — v—=‘E
v = 3
= - CIRCUMFERENTIAL . 3
232k o7
3 E
R I = o6
s E
3.0 wiiil B I 1 l L J 1 J 1 L 1 l 1 1 )| L 1 L 1 l 1 | | . 05
0 10 20 30 40 50 60 70 80 90 100 110 120
TIME (HOURS)
Fig. 8.

Axial and circumferential creep strain vs time for Grouse Canyon welded tuff.
Uniaxial stress is 75 MPa and temperature is 25°C.

resulted in unstable conditions and failure. In the case of the circumfer-
ential strain, which is the most sensitive indicator of crack formation in a

uniaxial test, the strain increased from a stable level of 0.8 x 1()"3 to an

unstable level of 1.1 x 1073 within 1 second after the 75-MPa level was
exceeded. The volume strain {axial minus twice the circumferential strain) at
the end of the first loading was approximately 1.9 x 10'3. The volume strain
at the beginning of failure in the second loading was about 2.4 x 10'3 and
rapidly decreasing as a result of dilatant crack formation (Fig. 9). In
retrospect, it appears that if the average strain rate in the first loading to
75 MPa had been maintained for an additional 120 h, the failure-onset strain
would have been reached. Thus, onset of creep failure of this tuff under
uniaxial conditions in a dry atmosphere at ambient temperature and pressure
appears to occur over a narrow strain range with little indication of the
nearness to the failure stress. Finally, examination of the sample did not
reveal any pumice fragment or other weak zone in the interior that could have
been responsible for the low failure stress («90 MPa compared to 180 MPa from
the SNL data and the maximum values in Fig. 7).
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Fig. 9.
Uniaxial stress, axial strain, and circumferential strain vs time for same
sample as in Fig. 8.

A third test was performed on a granite sample to test the confining pres-
sure and temperature control systems. Granite was used instead of tuff
because of the uncertainty in predicting the failure stress in tuff, as des-
cribed above. We wanted to be certain that the sample would not fail during
the check-out procedures. This test lasted approximately 3 weeks at 100°C, 10
MPa confining pressure, and 100 MPa differential stress. During this time, we
tuned the temperature controller and attempted to control confining pressure,
However, it was noted that small temperature variations (*1 to 2°C) would
cause unexceptable pressure variations (v*10%) because of thermal expansion of
the silicon confining pressure oil. As a result, we added the active con-
fining pressure control that is described in Sec. II.B. With this device we
are able to hold confining pressure to within *0.5% of the desired value
regardless of temperature or other variations. )

Following these preliminary experiments and the resultant tuning of the
apparatus, we began testing potential target horizon rock under conditions
expected in the near field of a repository. The first of these tests has been
completed, and although the test was not completely successful because of a
jacket leak, some interesting results were obtained.
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The test specimen was Bullfrog tuff from the 2483-ft level of hole
USW-Gl. The sample was 11.1 cm long and 5.4 cm in diameter. The test con-
ditions were 100°C, 50 MPa differential stress, 20 MPa confining pressure, and
5 MPa water pore pressure. The effective confining pressure of 15 MPa was
attained initially, but because a slow jacket leak developed early in the
test, the effective pressure slowly dropped over the duration of the test to
about 50% of its initial value. Because of the slow decrease in effective
pressure, axial strain actually decreased slowly from the initial loading
value while circumferential strain increased slowly (Fig. 10). Over the last
20 h of the test, the average circumferential strain rate was +1.2 x 10'9 s'l,
which increased very slightly in the last 2 h. In retrospect, this almost
imperceptible increase in strain rate was the onset of a type of Tertiary
creep that only developed strongly in the last 200 s of the test. During this
time, strain actelerated rapidly and the sample failed at a total test time of
about 69 h. Figure 10 shows the average of two axial strain gauges away from
the ultimate zone of failure (which apparently was also near the jacket leak
because the gauge that failed showed a much greater decrease in strain over
time). The increase in circumferential and volume strain at about 23 h
corresponds to the time when the pore pressure accumulator was valved off,
resulting in a transient increase in the rate of effective pressure decrease.

This type of sudden Tertiary creep failure is similar to that which was
observed in uniaxial, room-temperature creep of Grouse Canyon welded tuff. In
each case there has been little indication of the nearness to failure, and so
far there is no evidence of the classical, exponentially increasing Tertiary
creep that has been observed in granite and other materials. This may be a
reflection of the structural inhomogeneity of our tuff samples in which
failure may start in a very local region with no general increase in micro-
fracturing activity that might be noticeable at strain gauges outside of the
ultimate failure zone.

Although this test alone does not establish a new issue of concern, it
does suggest a type of potential failure that should be evaluated. In the
near field of a repository, in a material of very low permeability and
relatively high water content such as a zeolitized tuff, thermal expansion of
pore water or mineral dehydration water could lead to a local increase in pore
pressure if the water could not leak away rapidly enough. This could lead to
local rock failure initiation because of the reduction in effective pressure.

16
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Fig. 10.
Axial, circumferential, and volume strain vs time for Bullfrog tuff experi-
ment. Compression is positive, but the sign of the circumferential strain is
reversed in the plot. Tests were performed at 100°C, 20 MPa confining pres-
sure, 5 to 12.5 MPa pore pressure, and 50 MPa differential stress.

This would occur while at least some of the strain monitors were indicating a
decreasing rate of strain because of the overall decompression associated with
a falling effective pressure (analagous to the axial strain record in Fig. 10).

II1. CONCLUSIONS AND STATUS

We have designed and perfected an apparatus capable of perfo}ming pre-
cise, long-term creep deformation tests on rock samples. The apparatus is
capable of ‘performing tests lasting several months at maximum differential
stress of 970 MPa, confining pressure of 1200 MPa, pore pressure of 40 MPa,
and temperature of 250°C. A system for measuring sample permeability under-
the above conditions has been designed but remains to be completed and tested.

Grouse Canyon welded tuff has a unfaxial compressive strength inhomogen-
eity of at least a factor of three on a scale of a few centimeters. Note that
we are considering only "intact" samples not containing larger scale inhomo-
geneities such as joints, fractures, or lithophysae. If target horizon tuffs
show a similar inhomogeneity, then many more tests will have to be performed
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than originally anticipated to get good statistics on mechanical properties,
or larger samples containing a representative number of inhomogeneities will
have to be tested. Probably both approaches will be required.

The onset of microclastic creep failure in Grouse Canyon welded tuff at
ambient conditions and Bullfrog tuff at 100°C, 15 to 7.5 MPa effective pres-
sure, and 50 MPa differential stress appears to occur over a narrow strain
range with 1ittle Tertiary creep warning. In one test of Bullfrog tuff under
conditions of slowly decreasing effective pressure, a failure occurred; during
the failure, some strain gauges actually indicated a decreasing rate of
strain, which was caused by the overall decompression of the sample.
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APPENDIX

FORTRAN LISTING OF CONTROL AND DATA ACQUISITION PROGRAM
Los Alamos Identification No. LP-~1465

PAGE 1 OF ’'MAIN’

MAIN 3-18-82 1038 HRS
HODULES NEEDED WITH THIS FROGRANMS

MAIN.OEJ

SUBATN.OEJ
SURFTZ.0kJ

LSILIF.OBJ

TIMDAT.OEJ

TKIATA.ORJ

TKLIE.OEJ

WHEN COMFILING DATACQR CHODSE THE FORTRAN SWITCHES-
/OFT!SFD  /NOSWAF /REC:1000 OR MORE
LET COMFILER KNOW ‘STORE’ IS A ROUTINE - NOT A VARIABLE
EXTERNAL STORE

00 0000000000000 0O

COMMON/ACQDAT/FULSCL s FRATE » INTCNT s ISTCHN» JRATE r NCHAN + FRESET »
$ RTIME.STTINE
COMMON/ARRAYS/CONV(32) »ISCRPT(1S5:32) 2 DSFLAG(1S) s
$ FIOSCRF(1S92)»IRTONT(6) v JUNKR(S) yRATES(6) s SCANS(6)» TIMSTR(D)
COMMON/CHANN/KLOATN s KCONF » KFORE «KDI'IFF o KRADNE » KRADID » KRADZ
COMMON/FROCES/IKUF (1000) s NEUF » I1S1Z»NCOUNT,
¢ JFAST» ICHANL» ICHANZ » Js NOGRFHe IYO(32) » IX(2) o LEVENT» IRECRD
COMHON/SCREEN/KDISF» IGLOAD IRTEMF » QONSTI »RONST2»RTEMF
COMMON/TEST/ACFST+AREANWAXLCON» CIRREF »COND'SRyCFERNT s DIFLISF «
GAUAXL » GAURAL » ICONFFP» ICIRIHICIRF» ICONTI» JCONFF»IDIFFI,
ICFLAG IFLAG-LOADF s LOADI » IFORE s IFOREF s FERCNT»FI+FISARE»
RADCONRLOATRSFLAG«SFIDTIASFTIIARY
SNAXIL « SNCONF o SNIIIFF » SNLOAD » SNFORE » SNFADIL » STRSS1

"waame

DATA IX»IYO/1295,1295:32%1560/

DATA DSFLAG/4HFLAG»4H CHA+4HNNEL » 12%4H /

DATA KEVENT,»LEVENT/0+0/

UATA IEUF/1000%0/

LIATA NOGRFH/1/

DATA JUNK/19190/

DATA JUNKs JUNKR/19190:19191+15192,19193,19194,19195/

ICHAN1=3
ICHAN2=4
F1=3.141593
FISARE=3.54656
CHAIN
C '! WE DON‘T KNOW WHY» BUT DO THIS FIRST
CALL ASSIGN (ICHANZs DY1:EXFTD.ATA’»130 NEW’ss2)
REWIND ICHAN2
TYFE 211 .
211 FORMAT(/* DO YOU WISH TO CREATE A RESTART FILE (Y OR N) 7°+8)
ACCEFT 2300,ANSUY
IF (ANSW.EQ.‘N’) GO TO 1
CALL CHANGE
CALL ASSIGN (ICHAN1:’DYO:RESTRT.DAT,14)
CALL WTRSTR(ICHAN1)
CALL CLOSE(ICHAN1)

19
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PAGE 2 OF “MAIN’
CONTINUE

INITIALIZE ALL VALVES AND TURN OFF CONF.FRESS MOTOR

CALL SYSINT(IFLAG)

READ FROM DISC?! DATA ACQUSITION AND TEST FARAMETERS

CALL ASSIGN (ICHAN1» DYOIRESTRT.DAT s14)
REWIND ICHANY

CALL RI'RSTR(ICHAN1)

CALL CLOSE (ICHAN1)

ALLOW OPERATOR TO CHANGE DATA ACQR./TEST FARAMETERS

CALL CHANGE

CALCULATE ANLI' DISFLAY REQUIRED" ACCUMULATOR PRESSURE

CALL ACFRES

INITIAL START FOINT FOR DATA ACQUISITION SYSTEM

TYFE 250
ACCEFT 2300 IDUMMY
OFEN DATA FILE» SET FIRST DATA FILE NAME = ‘DY1IEXFTD.ATAS
CALL ASSIGN C(ICHAN2» ‘DY1IEXFTH.ATA’ 913y ‘NEW‘»+2)
REWIND ICHAN2
WRITE HCADER DATA ON DISC
CALL WTHEADICICHAN2)
INITIALIZE DATA ACQUISITION EUFFER FOINTERS AND MISC.
CALL INTACQ
TYFE 2400
ACCEFT 2300,DUMMY
GET INITIAL START TIME FOR THIS TEST
STTIME=SECNDS(0.)
CALL TIME(TIMSTR)
WRITE RELATIVE TIME (RTIME) AND START TIME FOR THIS D'ISC
THIS IS WRITTEN ONLY ONCE FER DATA FILE
WRITE (ICHANZ2) RTIME,TIMSTR
START THE DATA ACQ. SYSTEM
CALL TRIATA(TIBUF»ISIZy ISTCHN+NCHAN» NEUF)
CaALL SETR(JRATEs 1»FRESET» ICHF» INTCNT+»STORE)
SET DATA RATE = 43
IFAST=0
JUNKN=JUNKR(3)
WRITE C(ICHAN2) (JUNKK»IDUMMY=1+NCHAN+1)
NCOUNT=IRTCNT(D)

G
C 1S THIS A RESTART 7

10

TYPE 2000

ACCEFY 2300yRSFLAG
IF(RSFLAG.EQ.’N’) GO TD 15
IF(RSFLAG.ED.”Y’) GO TO 50
GO 70 10




APPENDIX (cont)

PAGE 3 OF ‘MAIN

IF NOT A RESTARTs THEN:
COLLECT INITIAL XDUCER OFFSETS
CALL INTOFF
LET OPERATOR SET ACCUMULATOR CONFINING AND
FPORE FRESSURE,TEMFERATURE» AND FOSITION RAM
TYFE 2100
ACCEFT 2300+ANSW
IF(ANSW.NE.’GO’) GO YO 20
COLLECT FINAL OFFSETS
CALL FINOFF
COLLECT CIRCUMFERANCE REFERANCE VALUE
CALL CIRRFF
c WRITE RESTART FILE
CALL ASSIGN (ICHAN1:"DYOIRESTRT.DAT’,14)
CALL WTRETR(ICHAN1)
CALL CLOSE (ICHAN1)

unnannnnn

o

[g)

c SET UF GRAFHICS
. NOGRFH=0
IX(2)=129S
c SET DATA RATE TO FASTEST
IFAST=]
WRITE (ICHAN2) C(JUNK, IDUMMY=1sNCHAN)
r COLLECTY DATA FOR 2 SECONLS
T1=SECNDS(0)
30 T2=SECNDS(TL)
IF(T2.LT.2) GO TO 30
C FOF VALVE CONTINUE FAST RATE FOR S SECONDS
CALL. FOF
40 T2=SECNDS(T1)
IF(T2.LT.7) GO TO 40
C SET DATA RATE = $1
1FAST=0
JUNKK=JUNKR (1}
WRITE (ICHAN2) (JUNKK,IIUMMY=1,NCHAN+1)
NCOUNT=IRTCNT(1)
GO 7O 1%0
C
C IF THIS IS A RESTART» THEN:
S50 CONTINUE
c WRITE RESTART FILE

CALL ASSIGN (ICHAN1+s’DYO:RESTRT.DAT’,14)
CALL WTRSTR(ICHAN1)
CALL CLOSE (ICHAN1)
CALL ACFRES
&0 TYPE 2100
ACCEFT 2300,ANSK
IF(ANSUW.NE.“GO’)Y GO YO &0
c SET UFP GRAFHICS
NOGRFH=0
IX(2)=1295
c FPOF VALVE
CALL FOFP
GO TO 190

R L L T e,

Ty
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PAGE 4 OF ‘MAIN’

KIS IS THE RESTART POINY WHEN THE CHANGE FLOFFY OFTION 1S LONE

RTIME=SECNDS(STTINE)

CALL TIME(TIMSTR)

WRITE RELATIVE TIME (RTIME) AND START TIME FOR THIS DISC
THIS IS WRITTEN ONLY ONCE FER DATA FILE

WRITE (ICHAN2) RTIME»TIMSTR

C TAKE DATA ANDL FROCESS ANY COMMANDS FROM KEYEOARD

180

c
190

C TYFE
160
200

210
c

215
220

s’
%4
%4
(%4
%’
"
%’

s’
s’

230
240

CALL TKDATACIEUF»ISIZ+ ISTCHN»NCHAN» NEUF )
CALL SETR(JIRATE»1+PRESET»ICHF s INTCNT»STORE)
PROCESS OFERATOR REGUEST (ALLOW DATA ACQ. TO INTERRUFT)
CALL CURATE
MENFLG=0
C<CR> TO CHANGE DFTIONS
TYFE 200
FORMAT (* TYPE C<CR> FOR OFTION. ‘98)
ACCEFT 210+ IDUMNMY
FORMAT (A2)
TEST IF ERROR FROM COMFLETION ROUTINE ‘STORE’
IF (ICMF.LT.0) STOF * DATA OVERRUN: USE SLOWER RATE!!“
IF (IDUMMY.NE.’C’) GO TO 100
TYPE 220
FORMAT (° QOPTIONS: ’o/»
1) GRAFPH’ s/
2) NO GRAFH />
3) CHANGE DATA RATE ¢ /»
4) WRITE EVENT FLAG ¢/
%) CLEAR SCREEN‘+/»
&) NEW DATA FILE e/
7) STOF TEST’o/y
B) NO OFERATION' ¢/
) FOF VALVE’ ¢/
10) ELOCK COUNT ¢/
11) CHANGE TEST PARAMETERS ¢)
TYFE 230
FORMAT (’ OFTIONT ‘«%)
ACCEFT 240, IDUMMY
FORMAT (12)
IFCIDUMMY . .LT.1.0R. TDUMMY.GT.31) GO TO 215
GO T0 (500:+%510+520:530+540:+550:560:570+:580,

¢ $90,600) IDUMMY

c

C GRAFR DN

500

CONTINUE
NOGRFH=0
IX(2)=129%
GO TO 99¢%

C NO GRAFH

510

CONTINUE
NOGRFH=1
GO TO 999
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FAGE S OF ‘MAIN’

KANGE [/ATA RATES

CONTINUE
TYFE 527
TYFE 523+ (SCANS(&))
TYFE 525
RO S21 IDUMHY=1,5
TYPE S24» (IDUMMY» SCANS(ITUMMY) )
TYFE S52%
CONTINUE
TYFE 528
ACCEFT 529,IRATE
IF (JRATE.LE.O0) GO TO S22
IF (IRATE.GT.S) GO YO 520
IFAST=0
JUNKK= JUNKR (IRATE)
WRITE (ICHAN2) (JUNKK»IDUMMY=1,NCHAN+1)
NCOUNT=IRTCNT(IRATE)
GO TO 9§99
CONTINUE
IF (IFAST.ER.1) GO TO 99¢
IFAST=}
WRITE C(ICHANZ2) C(JUNK:IDUMMY=1+NCHAN+1)
FORMATS- RATE & O = FAST DPATA RATE (SECS/SCAN) “4F10.2:¢)
FORMAT(* RATE & ‘+J2+° = (SECS/SCAN) “1F10.2+%)
FORMATC(’ )
FORMATC(/* )
FORMAT(///° DATA ACRUISITION RATES $°)
FORMAT (/’ DESIRED RATE #:‘s8)
FORMAT (12
GO YO %¢¢
AN EVENT FLAG TO CHANNEL NCHAN+1
CONTINUE
NEVENT=KEVENT41
LEVENT=NEVENT
TYFE S531»KEVENT
FORMAT (/° EVENT FLAG NUMEER “,I3,’ WRITTEN?)
GO TO 999
THE SCREEN
CONTINUE
CaLlL TKFACK(*34a)
CALL TKFACK(°3I3)
CALL TEPACK(*14)
CALL TKFACK(*30)
GO TO 999
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PAGE & OF ‘MAIN-

RITE NEW DATA FILE
CONTINUE
TURN DATA ACQ. OFF
CALL SETR(-1s19,)
IO DUMNY DELAY FOR COMFLETION OF FRESENT SCAN
DO 551 IDUMMY=1,%00
DUHHYUSQRT(FLOGT(IUUHHY))!SQRT(FLOQT(XUU“HV)’
1.3 CONTINUE
[ SET RT-11 CLOCK = EATT CLOCK (GET CORRECT DATE sONLY)
CALL TIMDAT
[» CLOSE EXISTING FILE
CALL CLOSE(ICHAN2)
TYFE S52
552 FORMAT (/77 ENTER NEW DATA FILE NAME:“,$)
C OFEN NEW DATA FILE
CALL ASSIGN(ICHAN2y’“9~1)
REWIND I1CHAND
Cc WRITE HEADER DATA ON DISC
CALL MTHEAD(ICHAND)
[ RE-INITIALIZE SOME VARIAKLES AND CLEAR SCREEN
IFAST=0
NCOUNT=IRTCNT(1)
ICMF=0
NEUF=1000/NCHAN
IRECRIi=0
J=1
I¥(2)=129%
CALL TAFACK(*34)
CALL TKFACK(*3I3)
CALL TRKPACK("14)
CALL TKFACK(*30)
GO TO RESTARY THE DATA ACQUISITION
TYFE $53
FORMAT(/’ YYFE <RET. TO REGIN TAKING DATA “s$)
ACCEFT S54,DUNMY
FORMAT(AR)
MENFLG=1
GO Y0 9¢9 *
C NO OFEFATION
570 CONTINUE
GO TO 99¢%
€ FOF VALVE TO LOAD RAM IN CREEF TEST AND EEGIN LOAD' CONTROL
Seo CONTINUE

0O HVOMOn
or

L e ]
[L]
[~}

[4]
14
»

CaLL FOF

GO TO ¢9¢9
C ELOCK COUNT
590 CONTINUE

TRLOCK=IRECRDX (NCHAN42,.2%) /25642
TYFE 591, IELOCK

591 FORMAT(//’ NUHBER OF BLOCKS USED SO FAR IS: *,15)
GO YO 999
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FAGE 7 OF “MAIN

CONTINUE

TURN OFF DATA ACQO.
CALL SETR(=2ys9y)
CLOSE EXISTING FILE
CALL CLOSE(ICHAN2)
CALL SYSINT

TYFE Sé61

FORMAT (//y’ GOOD~RY FOLKS! *)
STOF ‘ PROGRAM FINISHED’

C CHANGE TEST PARAMETERS
SET DATA RATE TO SLOWEST

IFAST=0
JUNKK=JUNKR(S)

WRITE C(ICHAN2) (JUNKKeIDUMMY=10,NCHAN+1)

NCOUNT=IRTCNT(S)

CLEAR SCREEN ANDI TURN OFF GRAFHICS

NOGRFH=1
CALL TKPACK(*34)
CALL TKFACK(*33)
CALL TKFACK(*14)
CALL. TKFACK(*30)
GO TO 605
TYFE 73%
TYFE 700.DIFLSK
CALL SAME(DIFDSE)
VAR=100.%FERCNT
TYFE 705.VAR
CALL SAME(VAR)
FERCNT=VAR/100.
TYFE 710.,CONUSR
CALL SAME(CONDSR)
VAR=100.%CFERNT
TYFE 71%,VAR
CALL SAME(VAR)
CFERNTaVAR /100,
OUT TEST FARAMETERS
TYFE 73S
TYFE 700.DIFDSR
TYFE 730
VAR=100,xPERCNT
TYFE 70S.VAR
TYFE 730
TYFE 710,CONDSR
TYFE 730
VAR=CFERNTX100.
TYFE 71S,VAR
TYPE 730

25
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PAGE 8 OF ‘MAIN‘

NOW SEE IF ALL DATA CORRECT

TYFE 720
ACCEFT 725+ANS |
IF(ANS.EQ.’N’) GO YO 603
REWRITE RESTART FILE

CALL ASSIGN (ICHAN1+’DYOIRESTRT.DAT »14)

CALL WTRSTRCICHAND)

CALL CLOSE (ICHAN1)
GO TO 99¢%
FORMAT(’ DESIRED DIFFERENTIAL STRESS (FSI) ‘»12X+F10.3+8)
FORMAT(” DESIRED' STRESS CONTROL FERCENTAGE ‘»12X+F10.3:8)
FORMAT(’ DESIRED CONFINING FRESSURE (FSI) ‘»13XsF10.3.8)
FORMAT(’ DESIRED CONF. FRESS. CONTROL FERCENTAGE ‘+6XF10.3.8)
FORMAT(/’ 1S5 THIS CORRECT T (Y OR N) ‘%)
FORMAT(A4)
FORMATC(” )
FORMATL(/27° )

oEE S 2 E 323313333333 0232 338232334433 343¢33323383¢333323+%1;

999

c
2000
2100
‘I
‘I
2300
2400

%0

CONT INUE
IF(MENFLG.ER.1)GO TO 150
GO TO 190

FORMAT(/’ IS THIS A RESTART (Y OR N) 7 ‘,8)

FORMAT(/’ TYFE °GO* TO CONTINUEy AFTER:’ s/
ACCUMULATOR»CONFINING»FORE FRESSURE,TEMFERATURE SET 4/

RAM IS IN FOSITION)

FORMAT(A4)

FORMAT(/’ TYFE <RET> TO EEGIN TANING DATA ‘%)

FORMAT(/’ FUT IN THE DATA DISC’»/»’ DATA WILL EE WRITTEN TO

$ FILE DY1:EXFTDA.ATA »/9’ TYFE <RET> WHEN READIY { ‘,¢)

END



APPENDIX (cont)

Commmmmemmemmeee START OF ALL SUBROUTINES =----- [P

SUKROUTINE ACPRES
C ACFRES CALC. ANI' PRINTS THE STARTING FRESSURE FOR ACCUMULATOR
COMMON/TEST/ACFSI »AREANW/AXLCON+CIRREF +CONUSRICFERNT+DIFISR
$ GAUAXL »GAURAL» ICONFFPsICIRIZICIRF» ICONFI»ICONFF2IDIFFI
¢ ICFLAG,IFLAGLOADF+LOADI»IFORE» IPOREFIPERCNT/PL+PISARE,
¢ RADCON+'RLOALIYRSFLAG+SFITAsSFDIAR,
% SNAXILs»SNCONFoSHDIFF»SNLOAL»SNFORE»SNRADL»STRSSH
C CALC. FODRCE ON FISTON DUE TO CONFINING FRESSURE
FORCE1=CONDSREFISARE
€ CALC. NEELED FOKCE ON SFECIMEN
FORCE2:=DIFDSRESFLIAXSPDIARFI/ZA,
C CALC. TOTAL FORCE
FORCE=FORCE1 +FORCE2
€ CALC. Ra&a¥ FSI
ACFS1=FORCE/113.1
TYFE 10sACFSI
10 FORMAT(/’ CHAKGE ACCUMULATOR TO ’+FB.1+’ FSI1°)
RETUFRN
ENI

SUKROUTINE ACGFAR
C ACQFAR COLLECTS DATA ACGUISTION PARAMETERS
COMMON/ACQUAT/FULSCLIFRATE s INTCNT s ISTCHN» JRATE s NCHAN FRESET »
$ RTIME,STTINME
COMMON/ARRAYS/CONV(32) »DSCRFT(15+32)»USFLAGI1S)
$ FOSCRP(15+2) v IRTCNT (&) » JUNKR(S) rRATES(E) s SCANS(&E) s TINSTR(2)
GO 70 40
TYFE 360
COLLECT 1ST LINE OF FILE DESCRIFTION
TYFE 200
TYFE 320+ (FDSCRF(IDUNMY 1) » IDUKMY=1,15)
CALL SAMASC(FDSCRF(1.,1))
c COLLECT 2KD LINE
TYFE 210
TYFE 320 (FUSCRF(IDUMNY»2),IDUNNY=1,135)
CaLL SAMASC(FDSCRF(1+2))
C COLLECT A/D FULLECALE VALUE
FULSCL=FULSCL%2048,
TYFE 225.FULSCL
CALL SAME(FULSCL)
FULSCL=FULSCL/2048.
COLLECT NUREER OF CHANNELS
(CHANNELS ARE NUMEERED 0-31 ON THE RTI-1230).
0 TYFE 220+,NCHAN
CALL SANEI(NCHAN)
IF (NCHAN.GT.32) GO TO 20
IF (NCHAN.LE.O)> GO TO 20
c COLLECT STARTING CHANNEL NUNMBER
30 TYFE 230,1STCHN
CALL SAMEI(ISTCHN) :
IF (ISTCHN.LT.0.OR.ISTCHN.GT.31) GO TO 30
C COLLECT CHANNEL DESCRIFTION AND CONVERSION FACTOR

N -

OO

TYFE 235

c TSTCHN MAY BE O» ARRAYS EEGIN NUMEERING WITH 1

o SO STORE ISTCHN DESCRIPTION AT 1ST LOCATION IN ARRAY
DO 35 IDUMMY=ISTCHN41,»ISTCHNENCHAN

c REMOVE OFFSET TO GET CORRECT CHANN NUMEER

JOUMNY=IDIUMKY -1
TYPE 240, JDUNMMY
c SET FOINTER AT LESCRIFTION
JRUNMY=TDUMMY~-ISTCHN
TYFE 320+ (USCRFT(I s JLIUMMY)»I=1,13)
CALL SANASC(DSCRPT(1,JDUNMNMY))
TYFE 245, (CONV(JTUMMY))
CALL SAME(CONVIJDUMNMY))

27
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335

C FRINT

40

c

200
210
215
22

[ 4
225

230
235
240
245
300
310
320
330
340
350
3560

APPENDIX (cont)

CONTINUE
OUT DATA ACGUISTION PARAMETERS
TYFE 340
TYFE 200
TYFE 320 (FDSCRP(IDUMMY»1)s IDUMMY=1,15)
TYPE 300
TYFE 210
TYFE 320+ (FDSCRPC(IDUMNY»2) s IDUNNY=1,13)
TYFE 300
FULSCL=FULSCL22048.
TYFE 223,FULSCL
FULSCL=FULSCL/2048.
TYFE 300
TYFE 220+ NCHAN
TYPE 300
TYFE 230+ ISTCHN
TYPE 350
TYFE 235
TYFE 213
ALCEFT 330,ANSH

FRINT CHANN DESCRIFTION AND CONV. VALUE

KCOUNT=0
DO 43 JDUNMMY=ISTCHN+1+ISTCHN#NCHAN
JOUMMY=TDUMNY -1
TYFE 240, JDUNNMY
JLUMNY=IDUMKY-ISTCHN
TYFE 320+ (DSCRFT(1»JDUNNY)»1=1,13)
TYPE 245, (CONVC(JDUMNY))
TYFE 330
KCOUNT=KCOUNT+1}
IF(KCOUNT.LT.3) GO TO 45
TYFE 2137
ACCEFT 320+ANSH
KCOUNT=0
CONTINUE
IF D.K.
TYPE 310
ACCEFT 330,ANSW
IF ANSW.EQ.°Y‘) RETURN
I¥ (ANSW.EQ.’N°) GO TD 2
GO TO 44
FORKMAT(’ 15T LINE FILE DESCRIFTION’)
FORMAT(’ 2ND LINE FILE DESCRIFTION’)
FORMAT(/‘ TYPE <RET> TD CONTINUE I ‘+%)

FORMAT(’ NUMEBER OF CHANNELS ‘112¢8)
FORMAT(’ A/D FULLSCALE (4/- VOLTS *sF10.3+%)
FORMAT(” STARTING CHANNEL NUMBER ‘eI2¢8)

FORMAT (’ DESCRIFTION AND CONVERSION VALUE(UNITS/VOLT) ")
FORMAT (’ CHAN$’»12+‘ DESCRIFTION: s$)
FORMAT (' CONV. VALUE= ’»F10.3»%)
FORMATC )

FORMAT(/’ IS TH1IS CORRECT (Y OR N) ‘»$)
FORHMAT(4Xr1SA4r8)

FORMAT(AL)

FORMAT(F10.3)

FORMATC(/* *)

FORMAT(///' DATA ACQUISTION DESCRIFPTION’)
RETURN

END



APPENDIX (cont)

SUBROUTINE CHAN
€ CHAN COLLECTS XDUCER CHANNEL ASSIGNMENTS
COMMON/CHANN/KLOAD s KCONF » KFOKE » KDIFF  KKAD1 s KRADI2 1 KRADIZ
1 GO TO 40
2 TYPE 360
C COLLECT CHANNEL ASSIGNMENTS
TYFE 200,KLOAD
CALL SAKEI(KLOAD)
TYFE 300
TYPE 210+,KCONF
CALL SAMEI(KCONF)
TYFE 300
TYFE 220,KFORE
CALL SAMEI(KFORE)
TYFE 300
TYPE 230.KDIFF
CHLL SAMEI(KDIFF)
TYFE 300
TYFE 240+KRAD1
CALL SAMEI(KRAD1)
TYFE 300
TYFE 250,KRAD2
CaLl SAMEI(KRAD2)
TYFE 300
TYFE 260,KRAD3
CALL SAMEI(KRAD3)
TYFE 300

C FRINT CHANNEL ASSIGNMENTS
40 TYFE 360
TYFE 200+KLOAD
TYFE 300
TYFE 210,KCONF
TYFL 300
TYFE 220,KPORE
TYFE 300
TYFE 230.KDIFF
TYFE 300
TYPE 240+KRAD1
TYFE 300
TYFE 250+:KRAD2
TYFE 300
TYFE 260sKRAD3
TYFE 300
SEE IF O.K.
TYFE 310
ACCEPT 330GrANSH
IF(ANSW.EG.'Y‘) RETURN
IF(ANSW.EQ.’N‘) GO TO 2

» 0

(1]

GO TOD 45
200 FOKMAT(’ LDAD CELL ‘o120 %)
210 FORMAT(’ CONFINING PRESSSURE ‘+I2+%)
220 FORMAT(’ FORE FRESSURE ‘v1248)
230 FORMAT(’ DIFFERENTIAL PORE ‘9I2:8)
240 FORMAT(’ RADNIAL GAUGE ¢1 ‘012:8)
250 FORMAT(’ RADIAL GAUGE 42 ‘912082
260 FORMAT(’ RADIAL GAUGE $3 ‘eI2+4)
300 FORMATL(’ )
310 FORMAT(/’ IS THIS CORRECT (Y DR N) ‘+8)
330 FORKAT (A4)
350 FORMAT(/* *) .
360 FORMAT(//7/7° CONTROL XDUCER CHANKNEL ASSIGNHENT :°)

END
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SUKROUTINE CHANGE

C CHANGE ALLOWS OFERATOR TD CHANGE DATA ACQ./TEST FARAMETERS

aonoo

O N

o

CALL CHAN
CALL FARAM
CALL ACGPAR
CALL DATRAT
RETURN

END

SUBROUTINE CIRKFF
CIRRFF CALC. REFERANCE STRAIN A/D UNITS « SFEC.DIA/CIRCUM AFTER THE
APPLICATION OF CONFINE/FORE PRESS AND TEMF
ENTER SPDIAsSINIT., SFECMEN DIA. IN.» ICIRI=INIT.STRAIN A/D UNITS )
EXIT REF.VALUES! SFDIAR=DIA.C(IN.)»CIRREF=CIRCUM.C(IN,)»ICIRRF=STRAIN(A/D)
COMMON/FROCES/IBUF (1000) ' NEUFs1SIZ»NCOUNT
¢ IFAST,ICHAN1 »ICHAN2y JsNOGRFHrIYOC(14)51IX(2)LEVENT s IRECRD
COMMON/TEST/ACFSI+AREANUAXLCON'CIRREF s CONDSRsCPERNT+DIIIFDSKR
$ GAUAXL GAURAD»ICONFFsICIRI»ICIRFsICONFI»ICONFF+IDIFFI,
$ ICFLAGYIFLAG,LOADF +LOALT»IFORE s IFOREF+FERCNT»F1+PISARE»
$ RADCON/RLOADRSFLAG,SFDIA»SPLIAKR,
¢ SNAXIL+»SNCONF»SNDIFF»SNLOAD»SNFORE»SNRADL»STRSES1
MEASURE ALL 3 RADIAL GAUGES FIND AVG.rA/D UNITS
INATAI=TRUF( (J-ISTCHN) +KRAD1)
IDATA2=TRUF ((J~-TSTCHN) +XRAL2)
IDATAI=TBUF ((J-ISTCHN) 4KRATID)
IAVG=(IDATAL+IDATAZ4IDATA3)/3
CALC. DELTA A/D UHITE USING NO TEMF/FRESS VALUE
DELTA=IAVG-ICIRI
CalC.EFSLON.CONVERT FROM MILLISTRAIN TO STRAIN
EFSLON=DELTAXRADNCON/1000.
CALC. NEW DIAMETER
SFRIAR=SFRIAK(14EFSLON)
CIRREF=SFIIARSFI
RETURN
ENHD
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SUKRDUTINE CONFMF(ICFLAG)

C CONFMF INCREAESE/DECREASES CONFINE PRESS.
IFCICFLAG.EQ.Q0) GO TO 100

GO TO0(3:2¢3+4)rICFLAG

TYFE 1000:ICFLAG

FORMAT(/’ ERROR IN °*PUMF®y ICFLAG=’+18)

G0 T0 100

C THIS DECREASES FRESSURE
C SELECT DIRECTION,TURN MOTOR ON»SAVE TIME

1

N O

(2N ]

IF

>0

2

IVALVE=8

CALL VALON(IVALVE)

IVALVE=S

CALL VALON(IVALVE)

T1=SECNDS(0)

© ICFLAG=2

GO TD 100

T2=8ECNDNS(T1)

IF 2 SECONDS MAVE FASSED - TURN OFF MDTOR

IF{T2.L7.2) 60 YD 100

GO TO %0

IVALVE=S8

THIS INCREASES FRESSURE

CALL VALOFF(IVALVE)

IVALVE=9

CALL VALONC(IVALVE)

T1=SECNDS(0)
ICFLAG=4
GO T0 100

SECONTIS HAVE FASSED - TURN OFF MOTOR

T2=8ECNDS(T1)

IFCT2.LT.2) GO T0 100

GO YO %0

C TUEN OFF WMOTOR - CLEAK FLAG

0

16¢C

10

20

200
210

.

IVALVE=®

CALL VALOFF(IVALVE)

IVALVE=S8

CALL VALOFF(IVALVE?

ICFLAG=0
GO TD 100
RETURN
END

SUEROUTINE CURATE

C CURATE CALCULATES AND DISFLAYS CURRENT DATA RATE
COMMON/ARKAYS/CONV(32)»DSCRFT(15:32)yDSFLAGC(1S)»

$ FDSCRP(15s2)+IRTCNT (&) » JUNKR(S) »RATES(4) +SCANS(&) » TINSTR(2)
COMMON/FROCES/TERUF (1000) +NEUF»ISI12+NCOUNT,

8 IFASToICHANL»ICHAN2+»JsNOGRPH»IYO(32) s IX(2)sLEVENTsIRECRD
FIND FOSITION IN ARRAY OF CURRENT DATA RATE

IDUNKY=]

IFCIRTCNTC(IDUMMY).EQ.NCOUNT) GO TO 20
IDUMNY=TDUMMY 42
IFCIDUMMY.LT.6) GO TO 10

TYFE 200
RETURN
TYFE 210 (IDUNMY»SCARS (IDUNNYY)
RETURN )
FORMAT(/’ ERROR !!! - CURRENT DATA RATE CANNOT EE CALCULATED’)

FORMAT(’ CURRENTLY RUNNING DATA RATE €7,12,

(79F10.2y”
END

SECS/SCaN) 7))
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SUEROUTINE DATRAT
C DATRAT COLLECTS DATA ACQUISTION RATE PARAMETERS

COMMON/ARRAYS/CONV(32)yDSCRFT(15,32)yDSFLAG(1S)»

$ FDSCRP(15+2) ¢ IRTCNT (&) »JUNKR(S5) »RATES(6)rSCANSI(S)»TIMNSTR(2)
COMMON/ACGIAT/FULSCL FRATE» INTCNT» ISTCHNy JRATE s NCHANYFRESET,

$ RTIME.STTINE
COMMON/FROCES/IEBUF(1000) +NEUF3sISI2,NCOUNT,

$ IFAST»ICHAN1»ICHAN2+sJrNOGRPH»IYO(32)»IX(2)+LEVENT»IRECRD

1 G0 10 29

2 TYFE 340

C COLLECT DATA RATES

135 TYFE 200+ (SCANS(4))

CALL SANME(SCANS(&))
IF(SCANS(6).LT..01)G0 TO 1S
C INSURE CORRECTNESS OF PRESET
FRATE=1,/SCANS({é)
ITUNKY=100./FRATE
FRESET=]DUMMY
FRATE=100./FRESEY
SCANS(6)=1./FRATE
IRTCNT (&) =FPRESET
c COLLECT SLOWER DATA RATES
Nno 20 IDUNKY=1+3
18 TYFE 210, (IDUMMY»SCANS(IDUMNY))
CALL SAME(SCANS(IDUNMMYY)
TYPE 300
IF(SCANS(IDUNMMY)/32000.6T.SCANS(4)) GO TO 18
C INSURE CORRECTNESS OF RATES AND SCAN VALUES
RATES(IDUMMY)=]1./SCANS(IDUMNY)
IRTCNT(IDUMNY)=FRATE/RATES(IDUMMY)
RATESC(IDUMNY )=FRATE/FLOAT(IRTCNTCIDIUNNY))
SCANS(IDUMMY)=1,./RATES{IDUNMY)

20 CONTINUE
C FRINT OUT DATA RATES
25 TYFE 360
TYFE 200+ (SCANS(4))
TYFE 300
D0 20 IDUMMY=1+5
TYFE 210, {IDUNMY»SCANS(IDUMNYY)
TYFE 300
30 CONTINUE
TYFE 350
45 CONTINUE
c SEE IF O.K.
TYFE 310
ACCEFT 330,ANSW
IF(ANSW.EQ.’Y’) RETURN
IJf (ANSW.EQ.'N’) GD TO 2
GO TO 45
200 FORMAT(* FAST DATA RATE (SECS/SCAN) ‘:F10.2,8)
210 FORMAT(’ ¢ “+12y* DATA RATE (SECS/SCAN) ’»F10.2+%)
300 FORMATC(’ )
310 FORMAT(/’ 18 THIS CORRECTY (Y OR N} “»$)
320 FORMAT(AXs15A498)
330 FORMAT(AL)
340 FORMAT(F20.3,8)
350 FORMAT(/ *)
340 FORMAT(///° DATA ACQUISITIOR RATES (‘)
END
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SUEROUTINE FINOFF

C FINOFF COLLECTS XDUCER OFFSET (A/D UNITYS) AFTER TEMF/PRESS SET

X X N ] -

COMMON/CHANN/KLOADKCONF yKPORE rKDIFF+KRADL rKRAD2/KRAD3
COMMON/FPROCES/IBUF (1000) ¢+ NEUF+ISIZ/NCOUNT,
IFAST»ICHAN1»ICHAN2» Sy NOGRPHr IYO(32) o IX(2) s LEVENT»IRECRD
COMNON/TEST/ACPSI»AREANW+AXLCONSCIRREF +CONUSR)CFERNT»DIFDSKR
GAUAXL yGAURAD» ICORFF o ICIRI+ ICIRFoICONFI»ICONFFIIDIFF1,
ICFLAG»IFLAGLOADFLDADI» IFORE» IFOREF»PERCNTF1/PISARE,
RADCONRLOADsRSFLAG+SFDIASPFDIARY
ENAXIL»SNCONF s SNDIFF » SNLOAD)» SNFORE » SNRADL »STRES1
LOADNF=TBUF ((J-ISTCHN)+KLOAD)
ICONFF=TRUF {{ J-TSTCHN) +KCONF)

IFOREF=IBUF ((J-ISTCHN) +KPORE)

C MEASURE ALL 3 RADIAL GAUGES+FINI' AVG.

c

™ O0Nn

(@]

DRAW

L X X J

"

IDATAL=TRUF((J-ISTCHN)+KRAD1)
IDATA2=TBUF( (J-ISTCHN)I4KRAD2)
IDATA3Z=IBRUF((J-ISTCHN)+KRADZ)
ICIRF=(IDATALI+IDATA24IDATAZ) /3
RETURN '

END

SUEROUTINE GRIDVR

CRUNE GRID AND PRINT VARIABLE LARELS
LOGICAL%X1 CANsSUE+ESC+FS+GS+USsDEL+LITTLAFF
LOGICALX? ISTRS(15)

LOGICAL%1 OLDSTR(1S)

LOGICALX: LABSTR(7)

DIMENSION KHAR(10)
DIMENSION TY(2)eIXX(2)

COMMON/FROCES/IBUF (1000) +NEUF+ISIZ+NCOUNT,

IFAST» ICHANT » ICHAN2+ JyNOGRPH,IYO(32)9IX(2)LEVENT,IRECRD
COMMON/SCREEN/KDISFP» IRLOAD» IGTEMF»GONST1+O0ONST2:QTENF
COMMON/TEST/ACFPSI+AREANW+AXLCONsCIRREF+CONDNSR,CPERNT»DIIFDSK s

GAUAXL »GAURAD JCONFF+ICIRI»ICIRFICONFI) ICONFF+IDIFFI,

ICFLAG,IFLAGYLOADFLOADI»IFORE s IFOREF +FERCNTPI»PISARE,

RADCON»RLOADRSFLAG»SFLIASFUIAR,
SNAXIL +SNCONF»SNDIFF/»SNLOADs»SNFOREsSNRABL»STRSS]

DATA IXX/1295+,4095/

DATA CANISUEIESCoFSsGSrUS»DELSLITTLA/*30+9°325°334°34,°35,°37,
1770%141/

DATA FF/*14/

DATA KHAR/®800°85+1°82+°830"641°65+°661°67+°700°71/

DATA ICOUNT/1/

DATA LAESTR/1HS»1HT»1HRyIHE »1HS» 1HS» 1K=/

CLEAR SCREEN

GO TO POINT MODE
CALL TKFACK(FS)
GO TD 4010 ALFHACLR SCREEN)BATA=WHITE,HOME CURSOR
CALL TKPACK(ESC)
CALL TKP&CK(FF)
GO TO ADM-3 ALFH
CALL TKFACK(CAN)
SCALE LINE

GO TO VECTOR MODE
CALL TKFACK(GS)

33
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SENDI FIRST CD-ORDINATE
CALL TAVECT(IXX(1)r1)
SENDI SECND CO-DRIINATE » DRAW LINE
CALL TKVECT(IXX(2),1)
-HALF SCALE LINE
FREFARE TO ACCEFT FIRST CO-ORD.
CALL TKFACK(GS)
Cal.lL TRKVECT(IXX(1):780)
CALL TKVECT(IXX(2),780)
C 0 LINE
CALL TKFPACK(GS)
CALL TKVECT(IXX(1)s1540)
CALL TRVECT(IXX(2),1540)
C 4HALF SCALE LINE
CALL TKFACK(GS)
CALL TKVECT(IXX(1),2340)
CALL TKVECT(IXX(2)+2340)
C 4FULL SCALE LINE
CALL TKFACK(GS)
CALL TKVECT(IXX(1),3120)
CALL TKVECT(IXX{(2)+»3120)

o0 O o0

FRINT °*STRESS® TO GRAFHIC SCREEN
GO TO VECTOR NODE
CALL TKFACK(GS)
FOSITION CURSOR
CALL TKVECT(1295,3000)
GO 7O 4010 ALFHA MODE
CALL TKFACK(US)
NRITE LABEL TO GRAFHICS SCREEN
DO 145 TDLUNMMY=1.7
CALL TKFACK(LARSTR(IDUMKMY))
145 CONTINUE
C GO TO ADM-3 ALFPHA
CALL TEFACK(CAN)
RETURN
END

(o] L] 0o 000

SURRDUTINE INTACQ
C INITIALIZE FARAMETERS FOR STARTING DATA ACQUISITION SYS.
C NEUF,ICHF ARE FARAMETERS FOR TKDATA AND SETR .
C J IS AN INDEX USED IN YHE COMFLETION ROUTINE.
COMMON/ARRAYS/CONV(32) s IISCRFT(15,32)+DSFLAG(15)»
$ FDSCRP(1S+2) s IRTONT(E) 9 JUNKRIS) »RATES(A)»SCANSCE)» TIMNSTR(D)
COMMON/ACGDAT/FULSCLFRATE» INTCNT»ISTCHN» JRATE +NCHANCFRESET,
s RTIMNE+STTIKE
COMMON/FROCES/IRUF (1000) + NEUF 2 ISIZ+NCOUNT»
$ IFAST+ICHANL1»ICHAN2¢JeNOGRFH IYO(I2)»IX(2)+LEVENTIRECRD
IhUMMY=1000
NEUF=IDUMMY/NCKAN
1S1Z=NCRANSNEUF
IRECRD=0
INTCNT=1
ICHF=0
J=1
1FAST=0
NCOUNT=IRTCNT(1)
JRATE=S
RETURN
STTIME 1S STARTING TIME IN SECONDS FAST MIDNIGHY OR ROOT
RTIME IS TIME TIME IN SECONDS RELATIVE TO STTIME
STTIME 1S FIXED WHEN THE FIRST DATA FLOFFY 1S STARTED, RTIME IS
CALCULATED TO GIVE THE TIME FROM THE START OF THE EXFERIMENT AND IS
WEITTEN TO EACH OF THE FLOFFYS USED IN THE TEST.
TINSTR IS AN ASCII STRING GIVING SYSTEM TIME IN HRIMINISEC FORMAT.
END
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C INTOF

s
L
t
]
s
c
C GET 1
c GET
1
c GEY
[ GEY

APPENDIX (cont)

SURROUTINE INTOFF
F COLLECTS INITIAL OFFSET A/D UNITS FOR VARIOUS XDUCEKRS
COMMON/CHANN/KLOAD KCONF s KFORE»KDIFF/KRADL »KRAD2/KNKAD3
COMMON/FROCES/IRUF (1000) s NRUF»ISI2»NCOUNT,

IFAST»ICHANL » ICHAN2 » Jr NOGRPH»IYO(32)rIX{2)+LEVENT »IRECRE
COMMON/TEST/ACFSTsAREANW+AXLCON»CIRREF s CONDSRsCPERNT+DIFIISK
GAUAXL » GAURAD» ICONFF»ICIR1»ICIRF,»ICONF1+ICONFFoIRIFF1,
ICFLAG»IFLAGsLOADFsLOADY»IFORE s IFOREF yFERCNT+FI+PISARE,
RADCON/RLOADSRSFLAG,SFDIA,SFDIAR,
SNAXIL +»SNCONF +SNDIFF s SNLOAD » SNFORE » SNRADL» STRSS)

NIT. VALUES FOR LOAD CELL.CONFIN AND FORE XDUCERS+RADIAL GAUGES
INIT, VALUES FOR LOAD CELL(LOADI)
LOADI=IEUF((J-ISTCHN)+KLOAD)

IDUNKY=KLOAD

IF(1AERS(LDADI).GT.2) GD TO 1020

INIT. VALUES FOR COHFINING PRESSURE (ICONFI)
ICONFI=IRUF((J-ISTCHN)+KCONF)

ITUNNY=NCONF

IF(1AES(ICONFI).6T.2) GO TO 1020

INIT. VALUES FOR PORE PRESSURE (IFORE)
IFORE=IRUF ((J-ISTCHKN)4+KFORE)

IDUMMY=KFOFE

IF(IARS(IFORE).GT.2) GO TO 1020

c GET INIT. VALUES FOR RADIAL GAUGES(CIRIN)
c MEASUKE ALL 3 RADIAL GAUGES,FIND AVG.+»SAVE IN A/D UNITS

1020
10625

1030

IDATAL=IBUF ((J-ISTCHN)+KRAD1)
IDUMMY=KRADY
IF{IAKECIDATAL)Y.CGT.2) GO TO 1020
IDATA2=TBUF((J-ISTCHN)+KRAD2)
ILUMKY=KRAD2
IF(IABS(IDATAZ).GT.2) GO TO 1020
IDATA3=IRUF ((J-ISTCHN)#KRADJ3)
ITUMMY=KRADT
IF(IABS(IDATAZ).GT7.2) GO TO 1020
ICIRI=(IDATAL+IDATAZ+IDATAI)/3
RETURN

TYFE 1025,IDUMNHY

FORMAT(/’ ADJUST ZERDO ON CHANNEL 112+’ » THEN HIT <RET. ‘»$)
ACCEFT 1030,ANSH

FORMAT (AQ)

GO T0 1

END

SUEROUTINE MENUE (MENFLG)

C MENUE PROCESSES OFERATOR REQUESTS

t

X X _X 4 L -

C TYFE
10¢
.200

219

COMMON/ACGDAT /FULSCLsFRATE» INTUNT»ISTCHNS JRATE+NCHANFRESET,
RTIMESTTINE

COMNDONR/ARKAYS/CONVII) »BSCRPT(19932)» DSFLAGILS)
FODSCRP(15:2) »IRTCNT(4) » JUNKR(S) »RATES (&), SCANS(&)»TINSTR(D)
COMMON/FROCES/IEUF (1000) + NKUF» ISIZ/NCOUNT»

IFASTo»ICHANL » ICHAN2s JrNOGRFH o IYO(I2) o IX(2)+LEVENT+IRECRD
COMMON/TEST/ACFSTI »AREANWIAXLCONSCIRREF »CORDISRCPERNT »DIFDSKY
GAUAXL rGAURAD, ICONFF s ICIRI+ICIRF»ICONFIICONFF+IDIFFI»
ICFLAG» IFLAGsLOADNFsLOADT S IFORE» IFOREF+FERCNT+PI+PISARE Y
RADCONRLOAD 'RSFLAG»SPDIASSPDRIAR,

SNAXIL s SNCONF+SNDIFF+SNLOADIsENFORE »ENRATIL«STREST

MENFLG=0

C<CR> 7O CHANGE OFTIONS

TYFE 200 .

FORMAT (* TYFE C<CR> FOR OFTION. “‘v8)
ACCEPT 210,IDUNMNMY

FORNAT (A2}

35
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c TYCST 1F ERROR FROM COMFLETION ROUTINE °‘STORE’
IF (ICMF.LT.0) STOP * DATA DVERRUN. USE SLOWER RATE'‘’
IF (IDUMMY.NE.’C’) GO TO 100
21% TYFE 220
220 FORMAT (° DFTIONS! “¢/»
| 3 1) GRAFH e/
s’ 2) RO GRAFH’ ¢/
s 3) CHANGE DATA RATE' s/
34 4) WRITE EVENT FLAG ¢/
| N 5) CLEAR SCREEN‘s/»
| 34 4) NEW DATA FILE' v/
s’ 7) STOF TEST’s/»
| 24 8) NO DFERATION s/
| 34 %) FPOP VALVE ¢/
L 10) BLOCK COUNT*»/»
L 34 11) CHANGE TEST FARAHMETERS’,)

TYFE 230

230 FORMAT (° OFTION? “‘»8)
ACCEFT 240,1DUMKY

240 FORNAT (12)

IFCIDUNMNY.LT.1,.0R.JIDUNNY.GT.11) GO YO 2195
GO TO (500,510+520+530+540+550+560¢570+580+
S90+4600) IDUMMY

o
C GRAFH ON
500 CONTINUE
NOGRFH=0
IX(2)=12935
RETURN
C NO GRAFH
S10 CONTINUE
NOGRFH=1
RETURN
C CHANGE DATA RATES
520 CONTINUE
TYPE 527
TYPE 523+(SCANS(6))
TYPE S523
L0 521 IDUMMY=1,5
TYFE 524, (IDUMMY»SCANS(IDUMNMY))
TYFE 3525
521 CONTINUE
TYFE 528
ACCEFT 529,IRATE
IF (IRATE.LE.O) GO TO S22
IF (IRATE.GY.S5) GO YO S20

1FAST=0
JUNKK=JUNKRC(IRATE)
WRITE C(1CHAN2) (JUNKK»IDUMMY=1,NCHAN+1)
NCOUNT=IRTCNT(IRATE)
RETURN
522 CONTINUE
IF (IFAST.EQ.1) RETURN
IFAST=1
WEITE C(ICHAN2) (JUNK:IDUMNY=1,NCHAN+1) .
523 FORMAT(‘ RATE 8 O = FAST DATA RATE (SECS/SCAN) ‘»F10.2,s8%) -
524 FORMAT(’ RATE & ’+12+’ = (SECS/SCAN) ’»F10.2+8)
5295 FORMATL’ )
326 FORBAYC(/® *)
527 FORMAT(///* DATA ACRUISITION RATES ‘)
528 FORMAT (/’ DESIRED KATE ¢:’s$)
S2¢ FORMAT (12)
RETURN

C WRITE AN EVENT FLAG TO CHANNEL NCHAN+1
530 CONTINUE
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KEVENT=KEVENT$1
LEVENT=KEVENT
TYPE 531+KEVENT
531 FORMAY (/' EVENT FLAG NUMEER ‘»I3»’ WRITTEN")
RETURN
C CLEAR THE SCREEN
$40 CONTINUE .
CALL TKRFACK(*3&)
CALL TKFACK(*'3I3)
CALL TRFACK(*14)
CALL TKFACK(*3O)

RETURN
C WRITE NEW DATA FILE
550 CONTINUE
c TURN DATA ACQ. OFF
CALL SETR(=1ss»)
c DO DUMMY DELAY FOK COMFLETION OF FRESENT SCAN

D0 351 IDUMMY=1.300
DUNMY=SQRRT(FLOAT(IDUMMY) )XSORT(FLOAT{IDUMMY))

551 CONTINUE

c SET RT-11 CLOCK = BATT CLLOCK (GET CORRECT DATE +ONLY)
CALL TIMDAT

c CLOSE EXISTING FILE
CALL CLOSE(ICHAN2)
TYFE 552

552 FORMAT (/7" ENTER NEW DATA FILE NAME:’+$)

C OFEN NEW DATaA FILE

CALL ASSIGN(ICHAN2y’‘s-1)
REWIND ICHAN2

c WRITE HEADER DATA ON DISC
CALL WTHEADC(ICHAND)
c RE-INITIALIZE SOME VARIAKLES ANI' CLEAR SCREEN
IFAST=0
NCOUNT=IRTCNRT(1)
ICKF=0
NEUF=1000/NCHAN
IRECRD=0
J=1

IX(2)=1268%

CA4LL TKFACK(*34)

CALL TKFACK(*3IJ)

CALL TKFACK(*14)

CALL TKFACK(*30) :
GO TO RESTARY THE DATA ACQUISITION

TYFE $53
353 FORMAT(/’ TYPE <RET> TO EEGIN TAKING IATA ‘ir$)
ACCEPY S554,DUmMNY
554 FORNMAT(AL)
MENFLG=1
RETURN
C NO OFERATION
570 CONTINUE
RETURN
€ FOF VALVE TO LOADI' RAM IN CREEF TEST AND BEGIN LOAD CONTROL .
380 CONTINUE
CALL FOF
RETURN
€ BLOCK COUNT
590 CONTINUE

IBLOCK=IRECRUS(NCHAN42,2%5)/2%642
TYFE S591.1RLOCK

591 FORMAT(/7‘ NUMKEK OF ELOCKS USED SD FAR IS: ‘41%)
RETURN
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CONTINUE

TURN OFF DATA ACQ.

CALL SETR(-2v99)

CLOSE EXISTING FILE

CALL CLDSE(ICHAN2)

CALL SYSINT

TYFE Sé1

FORMAT (//+* GOOL-BY FOLKS! ‘)
STOF ‘ PROGRAM FINISHED'

€ CHANGE TEST FARAMETERS

CLEAR SCREEN
CALL TKPACK(*34)
CALL TKPACK(*°33)
CALL TRFACK(*14)
CALL TKPACK(*30)

CALL PAKRAM

REWRITE RESTART FILE
CaLL ASSIGN (ICHAN1+'DYO:RESTRT.DAT »14)
CALL WTRSTROICHANL)
CalLl CLDSE (ICHAN1)

RETURN

END

SUEKROUTINE NWAREA

NWAREA MEASURES PRESENT RADIAL STRAIN AND CALCULATES THE NEW AREA
OF THE SFECIMEN.
ENTER CIRREF=REF,SPEC.CIRCUM.(IN.)+ICIRRFsREF.STRAIN (A/T)

AREANW=NEW AREA (IN.)
COMMON/CHARN/KLOAD s KCONF 2 KFORE»KDIFF o KRAD'1 » KRAD2 s KRADIZ

COMMON/FROCES/TEUF(1000) » NEUF»ISIZ+NCOUNT
IFASToICHANL » ICHAN2» JoNOGRFH»IYO(18) 0 IX(2)sLEVENT» IRECRD

COMMON/TEST/ACPST +AREANW/AXLCONs CIRREF +CONDSR2CFERNT»TIIFLISR
GAUAXL » GAURATDI» ICONFF o ICIRI» ICIRF+ ICONFI+ICONFF+IDIFFI,
ICFLAGy IFLAG+LOADF+LOADI» IFORE» IFOREF+FERCNTFIFISAREY
RADCONsRLOADRSFLAGsSFLIA,SFINIARY
SNAXIL»SNCONF+ SNIIIFF » SNLDAD» SNFORE » SNRADL»STRSS1

MEASURE ALL 3 RADIAL GAUGES,FIND AVG.sCONVRT TO VOLTS

C STOF
560
c
Cc
Sé1
c
400
C
c
c
c
C EXIT
c
c
]
c
]
s
]
L4
c
C CALC.
€ CALC.
c

IDATAL=TEKUF((J-ISTCHN) 4KRADD)
IDATAZ=IRUF ((J-ISTCHN) ¢KRAD2)
IDATA3=TRUF ( (J-ISTCHN) $4KRAD3)
TIAVG=(IDATAL+IDATA24¢IDATAZ) /3
DELTA A/D UNITS
DELTA=(IAVG-ICIRRKF)

NEW CIRCUM.
EFSLON=LELTAXRADCON/1000.
CIRNEW=CIRREFX(1+EFSLON)

CALCULATE NEW AREA IN INCHES

AREANUE (CIRNEWXCIRNER) /(4.0%P])
RETURN
END
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SUKROUTINE PARAM

C PARAM COLLECTS ALL TEST PARAMETERS

COMMON/CHANN/KLOAD » KCONF + KFORE»KDIFF »KRAD1 s KRAD2 s KRAD3
COMMON/TEST/ACFSI+AREANUWIAXLCON/CIKREF rCONDSReCFERNTDIFDISRy
8 GAUAXL s GAURAD» ICONFP»ICIRI»ICIRF»ICONFI»ICONFF+IDIFFI»
$ ICFLAG,IFLAG,LOADF,LOADIIPORE»IPOREF+PERCKRT,PI»PISARE",
¢t RANCONIRLOAD»RSFLAG»SFI'TA+SFDIAR,
$ SNAXILsSNCONF+SNDIFF+SNLOADsSNPORE»SNRADL,STRSES1

GD 70 80

TYPE 88

FORMAT (/777 )
TYFE 200,SFDIA
CALL SAME(SFIDIA)
TYFE 205,DIFDSK
CALL SAME(DIFDSKR)
VAR=100.*FERCNT
TYFE 208+VAR

CALL SAME(VAR)
FERCNT=VAR/100.
TYFE 230.CONDSR
CALL SAME(CONDSR)
VA4R=100.kCFERNT
TYFE 212+VAR

CALL SAME(VAR)
CrERNT=VAR/100.
TYFE 225»SHLOAD
Catt SAHE(SKLOAD)
TYFE 230SNCONF
ChLL SAME(SNCONF)
TYFE 235,SNFORE
CALL SAME(SNFORE)
TYFE 233+SNDIFF
CALL SAME(ENLIFF)
TIFE 240,GAUAXL
Call SAMELGALAXL)
TYFE 245:GAURAD
ChLL SHME(GAURAD)
TYFE 250,SNAXIL
Call SAME(SNAXIL)
TYFE 255+SNRADL
CALL SAME(SNRADL)

C CALC. AXIAL CONVERSION FACTOR

AXLCON=GAUAXLESNAXIL/4096.,

C CALC. RADIAL CONVERSION FACTOR

c

RADCON=GAURADESNRADL/4096.

C FRINT OUT TESY FARAMETERS

80
89

TYFE 89
FORMAT(//7/' )
TYPE 200,SPDIA
TYFE 500

TYPE 205.DIFDSR
TYFE 500
VAR=100.%FERCNT
TYFE 20B+VAR
TYFE 500

TYFE 210,CONDSR
TYFE 500
VAR=CFERNTX100.
TYFE 212¢/VAR
TYFE 500 .
TYPE 225»SNLOAD
TYFE 500

TYPE 230+SNCONF
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TYFE 500

TYPE 235,SNPORE

TYFE S00

TYFE 238,SNDIFF

TYFE 500

TYFE 240,GAUAXL

TYFE S00

TYPE 245,GAURAD

TYFE %500

TYPE 250.SNAXIL

TYFE S00

TYFE 25S,SNRADL

TYFE 500
C NOMW SEE IF ALL DATA CORRECT
100 TYFE 290

ACCEFT 295,ANS

IF(ANS.EG.°Y’) RETURN

IF(ANS.EQ.’N") GO TO 1

GO TO 100
200 FORKAT(’ SFECIMEN DIAMETER (INCHES) ‘+19XsF10.3+8)
205 FORMAT(’ DESIRED DIFFERENTIAL STRESS (FSI) ‘¢12X¢F10.3+8)
208 FORMAT(’ DESIRED STRESS CONTROL FERCENTAGE ‘+12XsF10.3+$)
210 FORNAT(- DESIRED CONFINING PRESSURE (FSI) *,13X+F10.3,8)
212 FORMAT(’ DESIRED CONF. FRESS. CONTROL FERCENTAGE ‘»4X:F10.3:%)
223 FORMATC(’ LOAD CELL RANGE (POUNDS FULL SCALE) “s10XsF10.3+8)
230 FORMAT(’ CONF. FRESSURE XUUCER RANGE (FSI FULL SCALE) ‘+F10.3+s8)
239 FORMAT(’ FORE PRESSURE XDUCER RANGE (FSI FULL SCALE) ‘+2XsF10.3:%)
238 FORMAT(’ DIFF.FORE FRESS.XDUCER RANGE (PSI FULL SCALE) “+F10.3+8)
240 FORMAT(* AXIAL STRAIN GAUGE FACTOR ‘+20X+sF10.3¢8)
249 FORMAT(’ RADIAL STRAIN GAUGE FACTOR “+19XsF10.3+8)
250 FORMAT(’ AXIAL STRAIN RANGE (MILLISTRAIN FULL SCALE) “+2X»F10.3:8)
235 FORMAT(‘ RADIAL STRAIN KANGE (MILLISTRAIN FULL SCALE) ‘+F10.3+8)
290 FORMAT(/’ 1S THIS CORRECT ? (Y OR N> ‘$)
29S FORMAT (A4}
300 FORMATI(F10.3)
500 FORMATC( 7))

END

SUERKOUTINE POP

C POFS THE VALVE
COMMON/FOFFLG/IPOP
IVALVE=0
CALL VALOFF(IVALVE?
IFOF=1
RETURN
END



APPENDIX (cont)

SUKRDUTINE PUMP(IFLAG)
C FUMP EITHER CHARGES OR DISCHARGES ACCUM.» DEFENDING ON IFLAG
IF(IFLAG.EQ.0) GO TO 100
GO TO(1+2¢394¢50617+819¢10¢100)51FLAG
TYFE 1000»IFLAG
1000 FORKAT(/‘ ERROR IN °*PUNMF*, IFLAG=’,18)
GO TO 100 :
C THIS IS THE CHARGE ROUTINE
C OFEN VAL. 31:.SAVE TINE
1 IVALVE=1
CALL VALON(IVALVE)
T1=SECNLS(O)
IFLAG=2
GO T0 100
IF 2 SECS. HAVE FASSEDLCLOSE VAL. 1+SAVE TINME
T2=SECNDS(T1)
IF{T2.L7.2) 60 YO 100
CALL VALOFF(IVALVE)
T1=SECNDS(O)
IFLAG=3
GO 10 100
C IF 1 SEC. HAS FASSED.OFEN VAL. 2+SAVE TINE
3 T2=SECNDS(T1)
IF(T2.LT.1) GO TO 100
IVALVE=2
CALL VALON(IVALVE)
T1=SECNDS(O)
IFLAG=4
GO TO 100
C IF 2 SECS. HAVE PASSED, CLOSE VAL. 2» SAVE TINE
4 T2=SECNDS(T1)
IF(T2.LT.2) GO TD 100
CALL VALOFF(IVALVE)
IFLAG=S
60 TO 100
C 1F 1 SEC. HAS FASSENs CLEAR IFLAG: DONE !
S T2=SECNDS(T1)
IF(T2.LT.1) GO TO 100
IFLAG=0
GO TD 100
THIS 15 THE DISCHARGE ROUTIKE
DFEN VAL, 2» SAVE TINME
IVALVE=2
CALL VALON(IVALVE)
T1=SECNDS{(0)
IFLAG=?
G0 10 100
C IF 2 SECS. HAVE PASSED)CLOSE VALVE 2
? T2=SECNDS(T1)
IF(T2.LT.2) GO YO 100
CALL VALOFF(IVALVE)
T1=SECNDS(0)
IFLAG=8
G0 TO 100
C IF 1 SEC. HAS PASSED.OFEN VALVE 3
8 T2=SECNDS(TL)
IF(T2.LT.1) GO TO 100
IVALVE=]
CALL VALONCIVALVE)
T1=SECNDS(O)
IFLAG=?
GO T0 100

NO

[ NNz

41




42

c
14

C
10

APPENDIX (cont)

IF 2 SECS. HAVE PASSED, CLOSE VALVE 1
T2=SECNDS(T1)
IF(72.L7.2) GO TO 100
CALL VALOFF(IVALVE)
T1=SECNDS(0)
IFLAG=10
GO TO 100
IF 1 SEC. HAS FASSEI'r» CLEAR IFLAGs DONE!
T2sSECNDS(T1)
IF(T2.LT.1) GO TO 100
IFLAG=0
G0 TD 100

100 RETURN

END

SUEKRDUTINE RDACQ(ILUN)

€ RDACQ READS FULSCLsFRATE s INTCNT»ISTCHNsNCHAN/FRESETRTINE

c

0o 0O 0o o0 00

STTIME FROM DISC
COMMON/ACADAT/FULSCLsFRATE » INTCNY» ISTCHNs JRATE+ NCHAN» FRESET»
¢ RTIME,STTINE
KEAD (ILUN) FULSCLsFRATE»INTCNT»ISTCHN» JRATE »NCHARFRESET,
¢ RTIME,STTINME
RETURN
END

SUEROUTINE RDARAY(ILUN)
RDARAY READ ARRAYS CONV,IRTCNT/RATES:SCANS,TIMSTR FROHM DISC
COMMON/ARRAYS/CONV(32) »DSCRPT(15+32)+NSFLAG(1IS)
$ FDSCRFP{15+2)» IRTCNT(&) s JUNKR(S) +RATES(8)sSCANS(8) ¢ TINSTR(D)

READ CONV

KEAD (ILUN) (CONVCIDUMMY)»IDUMMY=1:48)
READ IRTCNT

READ (ILUN) (IKTCNT(IDUMMY)»IDUMNY=14+6)
READ RATES

READ (ILUN) (RATESCILUMNKY)»1DUMMY=1+6)
READ SCANS

READ C(ILUN) (SCANSCIDUMMY) s IDUMKY=1,6)
READ TINSTR

READ (ILUN) TINSTK

RETURN

END
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SUEROUTINE RDHEAD(ILUN)

C RDHEAD READS HEADER FROM DISCS

s
s
READ
READ
READ

G 0O 0O 0 o0

READ

(o]

READ

C READ

C READ
C READ

3835
C REaD

C FE&D

COMMON/ARRAYS/CONV(32) v DSCRFT(15,32)sDSFLAG(15),
FDSCRF(15,2) o IRTENT(E) s JUNKR(S) +RATES(&) s SCANS(&E) sy TIMSTR(D)
COMMON/ACODAT/FULSCL FRATE» INTCNT»ISTCHN+ JRATE s NCHAN+FRESET,
RTIME,STTIME

FIRST FILE DESRIFTION LINE

READ (ILUN) (FDSCRFP(INUMMY» 1)y IDUMMY=]1,15)
SECOND FILE DESRIFTION LINE

READ C(ILUN) (FDSCRP(IDUMMY»2),IDUKMMY=21,15)
NO.CHANSHFLAG

READ (ILUN) NCHAN

CORRECT NCHAN (IT’S STORED AS NCHAN + 1 EVENT FLAG
NCHAN=NCHAN~]

‘2’ TO SIGNIFY TYFE 2 FORMAT FILE

IDUMMY=2

READ (ILUN) IDUMMY
FASTEST RATE + & SLOWER RATES

READ (ILUN) FRATE+(RATESCIDUMNMY) » IDUNMY=1,5)
STARTING CHANNEL NO.» A/D FULLSCALE

READ C(ILUN) ISTCHNFULSCL

00 3IBT IDUMMY=]1 NCHAN
CHANNEL DESCRIFTION

READ (ILUN) (DSCRPT(I»IDUMMY)»I=1,1%5)
CHANNEL CONVERSION FACTOR

READ (ILUN) CONVI(IDUMMY)

CONTINUE
EVENT FLAG LESCRIFTION

READ (ILUN) (DSFLAG(IDUMMY),»IDUMMY=1,1%5)
CONVERSION FACTOR FOR FLAG CHANNEL
pUMMY=1./FULSCL

READ C(ILUN) DUMMY

RETURN

END

SUFROUTINE RDRSTROILUN)

C RORSTR READS FROM DISC: DATA ACOUSITION AND TEST PARAKETERS

]

s

LR N N 4

COMMON/ACQDAT/FULSCL»FRATE» INTCNT» ISTCHN» JRATE y NCHAN»FRESET,

RTIME.STTIME
COMMON/ARRAYS/CONVI(32)+'SCRPT(15,32) + DSFLAG(13)

FDSCRP(15+2) r IRTCNT (&) s JUNKR(S) sRATES(4) +SCANS(E) s TINSTR(D)
COMMON/CHANN/KLOAD +KCONF ¢+ KFORE s KLIFF »KRADL s KRAD29KRAD3
COMMON/POPFLG/IFPOF
COMMON/FPROCES/IBUF(1000) s NEUF+ISTIZsNCOUNT,

IFAST»ICHAN: s ICHAN2+» JeNOGRFR,IYO(32)IX(2)LEVENT, IRECR
COMMON/SCREEN/KDISFsIGLOAD IQTENF»QONST1 v QONST2QTENF
COMMON/TEST/ACPSI +AREANN »AXLCONCIRREF 1CONDSR»CPERNT+DIFDSK,

GAUAXL s GAURAD» ICONFP» ICIRIZICIRFyICONFI» ICONFF2IDIFFI,
ICFLAGs IFLAG,LOADF»LOADI» IFOREs» IFOREF»PERCNT»PI1PISARE,

RANCONsRLOAD s RSFLAGYSFUTASFDIARS

SNAXILsSNCONFs»SNDIFF+SNLOAD»SNFPORE»SNRADL,STRSS1
CALL RDHEAD(ILUN)

CALL RDARAY(ILUN)
CALL RTDACQUILUN)
CALL RDTFARCILUN)
RETURN

END
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SUKROUTINE RDTFAR(ILUN)

C RDTFAR READS TEST PARAMETERS FROM DISC

s
$
$
s
c
s
L]
1
s
C RUN
%
¢
]
]
s
c
c

COMMON/CHANN/KLOAD»KCONF s KFORE +KDIFF »KRAD'1 » KRADZ » KRAD'3
COMMON/TEST/ACPSI s AREANU AXLCON»CIRREF s CONDSRsCFERNT +DIFDSK,
GAUAXL » GAURATIs JCONFF s ICIRI+ICIRF» ICONFI»ICONFF2IDIFFIy
ICFLAG,IFLAG,LOADF»LOADI» IFORE+ IPOREF+FERCNT+PIFPISARE,
RADNCON» RLOAD'RSFLAGSFIIASFIIAR,

SNAXIL »SNCONF+SNDIFF+SNLOAD» SNFORE »SNRADL»STRSS1

REAL (ILUN) ACFSI+AREANW,AXLCON»CIRREFCONDSRyCFERNT»DIFISR,
GAUAXL s GAURAD, ICONFF,ICIRI ICIRF,ICONFI»ICONFF.IDIFF1,
ICFLAGyIFLAGsLOADF +LOADI s IFORE s IFOREF »FERCNT+PIoFISARES
RADNCONsSRLOADsRSFLAG»SFI'IA+SPDIAR
SNAXIL ) SNCONF s SNDIFF»SNLOAT » SNFORE » SNRADL s STRSS1

READ (ILUN) XLOADKCONFsKPORE+KDIFFKRADI+KRAD2/,KRAD3

RETURN

END

SURROUTINE RUN
CONTROLS DIFFERENTIAL STRESS AND CONFINING FRESS.
COMMON/CHANN/KLOAD sKCONF ¢ KFORE »KDIFF s KRAD1 ¢+ KRADN2 s KRAD3
COMMON/FOFFLG/IFOFP
COMMON/FROCES/TEUF (1000) s NHUF+1SIZ+NCOUNT»
IFAST»ICHANL » ICHAN2 » JoNOGRPH,» IYO(3I2) »IX(2) »LEVENT » IRECKD
COMMON/TEST/ACFSI+AREANW»AXLCON» CIRREF » CONDSK)CFERNY »DIFDSK,
GAUAXL » GAURAD ¢ ICONFF¢ICIRI+ICIRF+ICONFI+ ICONFF o+ IDIFFI,
ICFLAG»IFLAGYLOADF,LOADI+ IFORE» IFOREFsFERCNT »#1+FISARE,
RALCON+RLOADRSFLAGSFDIA,SFITARY
SNAXIL »SNCONF»SNDIFF»SNLOAD» SNFORE s SNRADL »STRSS1

DATA 1FDF/0/
DATA ICFLAG/0O/
0ATA IFLAG/O/

C IS VALVE FOFPED YET?

20

IF (IFOP.EQ.0) RETURN
IVAaLVE=0

CALL VALOFF(IVALVE)
CONTINUE

C IF ICFLAG SET» FROCESS CONFMF» OTHERWISE TEST CONF. FRESS.

IF(ICFLAG.GT.0) GO TO 1105

o 1S CONFINING FRESSURE CORRECTY ¢

1105

1CONFP=TBUF ( (J-ISTCHN)+KCONF)
CONFRS=SNCONFX(ICONFF~-ICONFI)/2048.
IF(CONPRS.GT.(CONDSK¥(1.+#CFERNT))) ICFLAG=1
IF(CONFRS.LT.(CONDSRX(1.-CFERNT))) ICFLAG=3
CALL CONFNHFP(ICFLAG)

C IF IFLAG SET» FROCESS PUMF» ODTHERWISE TEST AXIAL STRESS

IF{IFLAG.GT.0) GO TO 1150

C CALC. NEW SFECIMEN AREA

CAHLL NUAREA

c CALC. FRESENT DIFFERENTIAL STRESS

CALL AXSTRS

C IS DIFFERENTIAL STRESS = DESIKRED 7

1150

IF(STRSS1.GT.(DIFDSRE(1.4FERCNT))) IFLAG=6
IF(STRSS1.LT.(DIFDSKR2(1.-FERCNT))) IFLAG=1
CALL FUMP(IFLAG?

RETURN

END
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SUEROUTINE SAMASC(VAR)
€ SAMASC INFUTS ASCII STRING,DEFAULT LEAVES VARIABLE AS IS
LOGICALEY SCRAT(&1)
DIMENSION VAR(13)
TYFE 10
CALL GETSTR(S+SCRAT»80,ERROR)
I=LEN(SCRAT)
IF(1.EQ.0) RETURN
DECODE(£60+20:SCRATIVAR

S CONTINUE
10 FORMAT(?  “18)
20 FORMAT(15A4)
RETURN
END

SUBROUTINE SAME(VAR)
C SAME INPUTS REAL VAR.,DEFAULT LEAVES VAR. AS IS
TYFE 10
ACCEFT 100, DUHNY
IF(DUMMY.NE.O) VAR=DUMMY

106 FORMAT(® “‘+8)
1060 FORMAT(F10.3)
RETURN

END

SUEROUTINE SANEI (IVAR)
C SAMEI INPUTS INTEGER VARSDEFAULT LEAVES AS IS
VAR= VAR
CALL SAME(VAR)
IVAR=VAR+ .5
RETURN
END

EURROUTINE STOKE
STORE IS THE COMPLETION ROUTINE FOR DAT ACG.
THIS COMFLETION ROUTINE DOES THE FOLLOWING THINGS!
1: WRITES THE DATA TO
THE DISK FILE
2! GRAFHS EACH CHANNEL AS A FUNCTION OF TIME ON THE
ADKM TERMINAL USING THE TK GRAPHICS SOFTWARE.
3! SLOW MODE WORKS AS FOLLOWS:
A MODE IS ACTIVE WHEN 1IFAST DDES NOT =3 .
B: ONCE EVERY NCOUNT CALLS TO THE STORE ROUTINE
‘ONE SET OF DATA 1S SAVED AND STORED ON DISK
AND' FLOTTED ON THE ADM TERMINAL.,
4! FAST MODE WORKS AS FOLLOWS:
A ACTIVATED BY IFAST=1
B: DATA FROM EVERY CALL TO THE STORE ROUTINE IS
STORED ON DISK.

000000000000
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c C: ONCE EVERY NCOUNT CALLS A SET OF DATA 1S PLOTTED
c ON THE ADM TERMINAL IF THE GRAFHING IS TURNED ON.
C
COMMON/ACGDAT/FULSCL FRATE» INTCNT» ISTCHN» JRATE/NCHANIFRESET,
$ RTIME,STTINE
COMMON/ARRAYS/CONVI32) »DSCRPT(15,32) s DSFLAGC(13)

8 FIOSCRP(1%+2) 9 IRTCNT(S) » JUNKR(S) rRATES( &) »SCANS(&) »TINSTR(2)
COMMON/CHANN/KLOAD s KCONF s KFORE ' KIHIFF s KRATH1 » KRAD2 2+ KRAD3
COMMON/FROCES/IHUF(1000)sNEUF,ISIZ+NCOUNT,

$ IFAST»ICHAN]»ICHAN2sJINDGRFHIYO(32)sI%X(2))LEVENT»IRECRD
COMMON/SCREEN/KDISF.JALOAD IQTEMF s QONST1 +QONST2.QTENF
COMMON/TEST/ACFSI+AREANUWAXLCON»CIRREFCONDSRCFERNT»D'IIFLISR,

$ GAUAXL+GAURAIDY ICONFF ICIRIsICIRFrICONFI+ICONFFoIDIFFI,

¢ ICFLAG»IFLAG,LOADF»LDATI»IFORE»IFOREFIFERCNTSFI»FISARE
¢ RADCON,RLOADIRSFLAG»SFDIA,SFRIAR, -

¢ SNAXIL»SNCONF+SNDIFF»SNLOAD»SNFORE»SNRATL»STRSS1

c
LOGICALS1 CAN'SUEB+ESC+FS+GSsUS+DEL LITTLAFF
LOGICALX1 ISTRS(135)
LOGICAL®1 OLDSTR(1%)
LOGICALE1 LABSTR(?7)
c
DIMENSION KHAR(10)
DIMENSION IY(2),IXX(2)
c
DATA IXX/1295,4095/
DATA CAN+SUR'ESCoFS+GS+US»DELILITTLA/*30,"32,°339"34,°35+°37,
$°177.%141/
DATA FF/14/
DATA KHAR/®601 619620831641 °650%661°67+°700°7L/
DATA ICOUNT/1/
DATA LAESTR/1IHS» 1HTo1HR+1HE»IHS1HSy 1K=/
c
C CALL STRESS AND CONFINING PRESS. CONTROL ROUTINE
CALL RUN
C DO BDOKEEFING FOR DIFFERENY DATA RATES
c FAST OR SLOUW MODET®?
c IF FAST» WRITE ALL OF THE DATA TO DISK
c IF SLOW, ONLY WRITE EVERY NCOUNT’'TH DATA SET
c TO THE DISK
IF (IFAST.EQ.1) GO TO 99
IF (ICOUNT.GE.NCOUNT) GO TO 99
J=J+NCHAN
IF (J.GT.1817) J=1
GO TO 123
¢ CONTINUE
C WRITE DATA TD DISC
Jo=J)
J= J+NCHAN
WRITE C(ICHAN2) (IBUF(K)sK=JOrJ-1)sLEVENT
JRECRD=IRECRD+1
LEVENT=(
IF (J.6T7.1S12) J=1
CC GRAFH DATA IF NOGRFH=0
IF (ICOUNT.LT.KRCOUNT) GO YO 125
IF (NOGRFH.EGQ.1) GO TO 125
IX(1)=IX(2)
IXt2)y=1IX(2)428
IF (IX(1).NE.1295) GO TO 110
c DRAW GRID!WRITE LAEEL
CAaLL GRIDVR
110 CONTINUE
c
C SCREEN DISFLAY OF INTERNAL LOAD CELL CORRECTED' FOR TEMFERATURE
c GO T0 VECTOR

CALL TKRFACK{(GS)




APPENDIX (cont)

c FOSITION CURSOR
CALL TKVECT (14%0+3000)
c GO TO 4010 ALFHA
~ CALL TKFACK(US)
c DATA=EBLACK
CALL TKFACK(ESD)
CALL TKFACK(DEL)
c ERASE FREVIOUS VALUE BY WRITTING OVER WITH ELACK
DO 112 IDUMKY=1,15
CALL TKFACK(OLDSTR(IDUNMY))
112 CONTINUE
ENCODE (1%5»1111,1ISTRS) STRSS1
1111 FORKAT (G15.7)
c GO TO VECTOR
CALL TKFACK(GS)
c POSITION CURSOR
CALL TKVECT (1690,3000)
c GO TO 4010 ALFHA MODE
CALL TKPACK(US?
c SET DIATA LEVEL = WHITE
CALL TKPACK(ESC)
CALL TKFACK(LITTLA)

c WRITE VARIABLE TO GRAPHICS SCREEN
DO 114 1DUMNY=1,15
CALL TKPACK(ISTRS(IDUMMY))
OLDSTR{IDUNNY)=ISTRS(IDUNNMY)
114 CONTINUE
CALL TKFACK(GS}
CALL TKVECT(1295,1540)
CALL TKPACKIUS)
CALL TKPACK(CAN)
119 CONTINUE
DO 120 K=1,NCHAN
IY(1)=1IYO(K)
IY(2)=.746171875¢FLOAT(TBUF (JO4¢K-1))41560.
IF (IY(2).6T.3120) 1Y(2)=3120
IF CIY(2).LT.0) 1IY(2)=D
CALL TKPACK(GS)
CALL TKVECT(IX(1)»1IY(1))
CALL TKVECT(IX(2)sIY(2))
IF (IX{(1).KE.1293) GO TO 111
K2=K+ISTCHN
IF(K2.67.10) K2=K2-10
IF (K2.6T.10) K2=K2-10
IF (K2.67.10) K2=K2-10
CALL TKPACK(US)
KHAR(K2)=KKAR(K2) .AND."177
CALL TKFACK(KHKAR(K2))
111 IYO(K)I=1Y(2)
CALL TKPACK(US)
CalL TKPACK(CAN)}
120 CONTINUE
IF (IX(2).GE.4095) IX(2)=1295

C

C EXIT THE SUBROUTINE

c

125 CONTINUE
JCOUNT=ICOUNT#1
IF (JCOUNT.GT.NCOUNT) ICOUNT=1
NEUF=NEUF+1

IF (NBUF.LE.O) TYFE 999%
9959 FORMAT (//¢ HELP!Y DATA OVERRUN!1'‘)

RETURN
c
c
300 CONTINUE
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TYFPE 301

FORMAT (///+* BAD MRITE TO DISK!I1910100801°)
IF (J.GT.IS1Z) J=1

GO T0 1285

CONTINUE

CALL CLOSEC(ICHAND)
€TOF ° END OF FILE REACHEDI’

END

©

[ I 5 ]

FIRST

SUBROUTINE SYSINT(IFLAG)

EYSINT INITAIALIZES SYSTEMs ALL VALVEE. IFLAG

IFLAG=0
ILRCSR=*167770
1DROUT=*1487772

DISABLE I/0 CARD INTERRUFT CAPABILITY

CALL IFOKE(IDRCSR»0)

OFEK ALL VALVES EXCEPT VALVE ¢
CALL IFOKECIDROUT»*177776)
RETURN

END

EUBROUTINE VALOFF(IVALVE)

C VALOFF DE-ENERGIZES VALVE ‘IVALVE’es (0-1%)

€ VALON

WTACQ

[z N 2]

IDROUT=*167772

IRIT=2x2IVALVE

CALL IFOKE(IDROUT»IBIT.OR.IFPEEXK(IDROUT))
RETURN

END

EUEROUTINE VALONCIVALVE)

ENERGIZES VALVE ‘IVALVE‘’y (0~15)
1DROUT=*167772

IBIT=2¢2IVALVE

IBIT=.NOT.IBIY .

CaLL IPONE(!BROUT-IBXT AND . IPEEK(IDROUT))
RETURN

END

SUEKROUTINE UTACQUILUN)
WRITES FULSCL-FR“TE-!NTCNT-lSTCHN.NCHANoPRESE?v

STTINE T0 DISC
COMMON/ACQDAT/FULSCLIFRATE» INTCNT ISTCHN» JRATE ) NCHAN»FRESET

¢ RTIMESTTINE

MRITE (ILUN) FULSCLeFRATErINTCNT»ISTCHNs JRATE2NCHANIFRESET,

$ RTINE,STVINE
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SUBROUTINE WTARAY(ILUN)
UTARAY WRITES ARRAYS CONVsIRTCNT+RATES,SCANS TINSTR TO DISC
COMMON/ARRAYS/CONV(32) o DECRFT(1S5+32) +DEFLAGILS)
¢ FDSCRF(15,2)»IRTCNT (&) s JUNKR(S)»RATES(6) »SCANS(E) s TINSTR(2)

WRITE CONV

WRITE C(ILUN) (CONV(IDUMMY)»1DUMMNY=146)
WRITE IRTCHT

WRITE (ILUN) CIRTCNTC(IDUKMY)»IDUNNY=1:6)
WRITE RATES

WRITE (ILUN) (RATESC(IDUNMMY)3DUMNY=1+6)
URITE SCANS

WRITE (ILUN) (SCANS(IDUMMY) IDUNMY=1,6)
WRITE TINSTR

GRITE (ILUN) TINETK

RETURN

END

SUEROUTINE WYHEADCILUN)
WUTHEAD WRITES HEADER VO DISC
COMMON/ARRAYS/CONV(32) s DSCRPT(15+32) 2 DEFLAG(15)
$ FESCRPU1ISe2) v IRTERT () » JUNKRIS) »RATES(S) v SCANS(S) » TINSTR(2)
COMMON/ACGDAT/FULECLsFRATE 2 INTCNT 1 ISTCHN» JRATE+NCHANSFRESET
¢ RTINE.STTINE

WRITE FIRSY FILE DESKIFTION LINE
" WRITE CILUN) (FDSCRP(IDUMMY»1)sIDUMNYe1,15)

WRITE SECOND FILE DESRIFTION LINE

WRITE C(ILUN) (FDSCRP(IDUMMY»2)IDUNNY=1,15)
WRITE NO.CHANSHFLAG

STORE NCHAN= NO.CHANNELS ¢ 1 EVENT FLAG

NCHAN=NCHAN+1

URITE (ILUN) HCHAN

CORRECT NCHAN

NCRAN=NCHAN-1
WRITE 2’ TO SIGNIFY TYPE 2 FORMAT FILE

IDUNNY=2

NRITE (ILUN) IDUMNY
URITE FASTEST RATE ¢ S5 SLOWER RAVES

URITE C(ILUN) FRATEs(RATESCIDUMMY)»IDUNMY=1+S)
WRITE STARTING CHANNEL NO.» A/D FULLSCALE

WRITE C(ILUN) ISTCHNsFULSCL

DO 385 IDUMMY=LsNCHAN
WRITE CHANNEL DEECRIFTION

WRITE C(ILUN) (DSCRPT(I»IDUMNY)sI=10135)
WRITE CHANNEL CONVEKSION FACTOR

URITE C(ILUN) CORV(IDUNMNKY)

385 CONTINUE

c
c

WRITE EVENT FLAG DESCRIFTION
WRITE C(ILUN) (DSFLAGCIDUMMY)»IDUMMY=1,15)
WRITE CONVERSION FACTOR FOR FLAG CHANNEL
DUNMNY=1 . /FULECL
GRITE C(ILUN) Dunny
RETURN
END
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APPENDIX (cont)

SUBROUTINE AXSTRSE
€ AXSTRE CALC. THE PRESENTY DIFFERENTIAL GTRESS
€ REMEMBER: THE LDAD CELL’E OUTFUT IS THE DIFFERANCE BETNEEN
€ THE LOAD AND CONFINING PRESSURE
C ENTER AREANW=SFEC.AREACIN.)+EXIT ETRES1sAXIAL STRESES (FSI)
c

COMKON/FROCES/IBUF (1000 ¢ NBUF+I8IZsNCOUNT

¢ IFAST,)ICHANL»ICHANZ» JoNOGRPHeIYO(14)»IX(2)LEVENT»IRECRD

COMMNON/TEST/ACFET+AREANV 1 AXLCONCIRREFsCONDSRICFERNT »DIFLISR
$ GAUAXL»GAURADI JICONFFsICIRI+ICIRF»ICONFI+ICONFFyIDIFFIy
¢ ICFLAG»IFLAG»LOADF+LOADT»IFORE» IFOREF+sPERCNT+FI+PISARE Y
§ KADCON/RLOAD/RSFLAG:SFDIA/SFDIAR,
S ENAXIL ENCONF»SNDUIFFENLOAD»SNFORE»SNRADL»STREST
C MEASURE LOAD,CONVRT. TO POUNDE
IDATA=TEUF ((J-ISTCHN)I4KLOAD)
RLOAD=(IDATA-LOADRI)I/2048.SENLOAD
€ CaLC. STRESS
STRES1=RLOAD/AREANY
RETURN
END

SUBROUTINE MTRETR{ILUN)
C UTRSTR WRITES RESTART FILE
COMMON/ACUDAT/FULECLyFRATE» INTCNT» ISTCHN » JRATE s NCHANFRESET
¢ RTINESTTINME .
COMMON/ARRAYS/CONV(32) o DECRFT(15¢32)+BSFLAG(1S),
$ FDSCRP(1S»2)»IRTCNT(6) s JUNKR(S) 9RATES (&) s ECANSC(S) ¢ TINETR(2)
COMMON/CHANN/KLOAD»KCONF ¢+ KFORE s KDIFF s KRADL 9 KRAD2:KRAD3
COMMON/POFPFLG/IPOP
COMMON/FROCES/IBUF (1000) e REUF 9 IST1Z9/NCOUNT,
¢ IFASToICHANLoICHAN2»JoNOGRFHoIYO(32)9IX(2) s LEVENTIRECRD
COMMON/SCREEN/KDISP»IQLOADy JIQTENF »QONSTI +QONST2GTENP
COMMON/TEST/ACPSI +AREANNsAXLCON»CIRREF+CONDSR/CFERNT+DIFDSR,
GAUAXL »GAURAD» ICONFF»ICIRI»ICIRF»JCONFI+ICONFF+IDIFFI,
ICFLAGIFLAG/LOADF /LOADI»IFOREsIFOREF+PERCNTPL/FISARE,
RANCON/RLOAD RSFLAGSFDIA»SFDIAR,
SNAXIL e SNCONF 9 ENDIFF»SNLOAD»SNFORE »ENRADLSTRES]
CALL NTHEAD(ILUN)
"CALL WTARAY(ILUN)
CALL WTACQ(ILUN)
CALL UTTPARCILUN) N
RETURN
END

L X N N J

SUEROUTINE MTTPARCILUN)

C VWTTFAR WRITES TEST PARAMETERS TO DISC
COMMON/CHANN/KLOAD s KCONF + KPORE +KDIFF o KRAD1 s KRAD2sKRADS
COMMON/TEST/ACFE1»AREANW 1 AXLCON»CIRREF +CONDSRoCPERNT »DIFDSER

GAUARXL 9 GAURAD s ICONFF+ICIRI»ICIRFoICONFI+ICONFF2IDIFFT,

ICFLAG+IFLAGILOADFrLOADI»IPORE» IFOREF »PERCNT»PIsFISARE,

RADCON+RLOAD/REFLAGsSFDIAEFDIARY

ENAXIL ENCONF o+ ENDIFFyENLOAD » SNPORE » SNRADL 9 STRES1

WRITE (ILUN) ACFSI1+AREANW,AXLCON)CIRREF »CONDRSRICPERNT»DIFDSERY
GAUAXL s+ GAURAD» ICONFPoICIRI9ZCIRF » ICONFI»ICONFF2IDIFFLy
1CFLAG»IFLAG,LOADF+LOADI s IFORE» IFOREF s PERCNToFIoFISARE
RADCON,RLOAD/RSFLAG»SFDIA(EFDIARY
SNAXIL »SNCONF + SNDIFF.ENLOAD» SNFORE s ENRADL+ETRSES]

WRITE C(ILUN) KLOAD+KCONF/KPOREsKDIFF/KRAD1/KRAD2/KRAD3

RETURN

END

L X X X}
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