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Frequently Asked Questions

Q: During the test when | go to View, Channel = Load, the real time display of the load versus time
shows a graph with data all over the place instead of the expected cyclic load. Is it electrical noise,
or is the system not working properly?

A: The Channel Monitor option under the View menu is a feature of all of Geocomp's program that it
is used as a diagnostics tools to monitor the real time display of any sensor connected to the system.
This feature is not used to monitor an actual cyclic test running for the following reason:

1. The refresh rate of the Channel Monitor screen is limited to 1 sec.
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2. The cyclic test is running with a data acquisition of 200 readings per 1 sec .

3. While the test is running, 200 data points are being recorded in a span of 1 sec, whereas the channel
monitor is refreshing every one second. Therefore, the real time display is not in synch.

To view the test results, you must wait until the test is finished, load the file, and go to Report.
Select either Debug or Raw Data. Now you can graphically see the actual recorded test data.

RESLENT MODULUS TEST DATA
Raw DATA CURVES
Sequanca: 1 af 1

Devlatar Strassl 36, &l

Q: When | view the System Monitor before starting the test, there is always about + 0.005 kN (0.1
Ib) load in the vertical direction. Why? There is no contact between the vertical load cell and the
specimen, so why is there a small fluctuation in the load and how can | make it zero?

A: There is always going to be a small load fluctuation of about 0.025% of load cell full capacity.
To re-zero the load cell, please follow these steps:
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1. Go to the System Monitor, and record the analog reading of the vertical load cell when it is at the
no load condition (when the load cell is not in contact with anything).

2. Go to Calibrate Summary.

3. Overwrite the Offset value for the vertical load cell with the analog reading value from step one.
4. Click on the Apply and Ok buttons.

5. You should now see in the System Monitor that the vertical load cell is virtually zero.

Note: This re-zeroing process can be applied to other sensors such as a pressure transducer.

Q: When | use report soft ware, the scale does not change as | want. For example, if | want to
change the vertical displacement scale to say negative 0.02, it will not change, but if | change it to
negative 0.2 it will change. (In this particular case the default minimum value is negative 0.05). A
similar thing happens to the stress scale too.

A: The software tries to keep both the vertical and horizontal scale in a ratio of 1:1 so that the Mohr
circles are actually circles not ovals.

Thus, there are values in the scaling that are not acceptable to the software.

You may have to keep on trying different values.

Q: After running a successful test we ran into troubles with the report. We were not able to
generate a report because all links on the report pull-down menu are inactive. Are we missing
something, or is the software not entirely installed?

: Once a test is finished, or even while it is running,

. Go to the File menu.

. Click on Load; this will load the test data on the open window on the desktop.

. Go back to Report. You should see now the Graph, Settings, and Edit menus all activated.

. You can change units and scales, and edit the test data points.

. Remember that every time you change or edit something, you will need to save the file, and load it
again.

GAWN= >

Q: What does PID mean?
A: PID CONTROL

Control of the pressure or load is accomplished by using a closed loop controller. At equally
spaced time intervals called the control loop period, the controller compares the target load or
pressure to the measured load or pressure. The loop error is the difference between the two. The
controller uses this error to compute and send a signal to the micro-stepper motor in order to make
adjustments to reduce the error by the next loop period.

The signal to the micro-stepper controls the micro-stepper’s position. The loop error computed
by the controller at every loop period is nothing but the additional required load or pressure to

eliminate the error by the next loop period. In other words, the load rate is the error divided by the
loop period.

Signal = Error / Loop Period / Stiffness
GP =1 / Loop Period / Stiffness

Signal (P) = GP * Error
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The above equation is the basic idea behind any proportional controller where GP is the proportional
gain.

The controller employed by this system is actually a PID controller, where P is for proportional
control, | is for integral control and D is the derivative controller.

The PID control parameters are adjustable due to the nature of the different soil types and large
variations in their stiffness, from very soft peat and organic soils to highly over-consolidated clays or
even soft to medium rocks.

Q: All values for the sensors under View System Monitor show values about 32000, and no sensor
seems to be active.

A: Possible causes are:

1. The SCU box is turned off
2. There is no physical connection between the SCU and the PC

If the values shown are zeros, check to make sure that:

You have loaded a template file or a previously run test

Q: We have several units connected to the same PC. We were running only one of the units, so we
shut off the remaining units. Then we got an error message stating that the unit was not
responding. It seems that we lost communication with the unit. What is happening?

A: A temporary loss of communication is a normal thing when you either shut off or boot up another
unit connected to the same network. Any time a unit connected to the network is powered down or
powered up, the network goes into a re-configuration mode, during which no communication is
allowed. Depending on how many other units are on, this process may take some time. If you're lucky,
the Windows software will miss it. If you're not so lucky, you get the normal ‘LoadTrac not responding'
message. All you have to do is hit the Retry button and you should be all set.

Q: | noticed that the engineering readings on the LCD screen are different than the ones on the PC
screen. Are they supposed to be the same? Did it affect the results of a test | just ran?

A: SYNCHRONIZING LCD AND PC SCREENS:

First, | would like to assure you that the mismatch of the engineering readings values between the LCD
and the PC screens will not affect the results of any test that you have run through the PC software
program.

Assuming that your calibration factors are correct, or that you have just finished a new calibration and
need to update the calibration parameters on the embedded controller of a LoadTrac-Il or FlowTrac-ll
or ShearTrac-1l, you can synchronize the engineering readings between the LCD and the PC screen by
following these steps:

1. Go to the Calibrate Summary menu
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File Miew Run Eﬂm Control  Report Ophions  Help

2. Select the sensor that you want to synchronize

%# Calibration Summary

Channel: (= REEs!

Factaor: |2 7435105e-002 |bfznt
Offzet | 32778, chtz

D ate: |Fri, 24-SEP-2004 14:35:08

Ok | Cancel | Download | Apply Help

3.Click on the Download button. This will automatically transfer (copy and save) the
current calibration parameters (Factor and Offset) into the embedded controller.
4.Repeat the above procedure for the other sensors.

You should now see that the PC and LCD screen values match.

Q: After an electrical power problem, it seems that the system is not working properly. We suspect
that the set-up values on the embedded controller are not correct. How do we revert to the
original set-up values or default values set at the factory?

A: The default values may change either after an electrical power problem or due to inadvertent
actions by the end user.

You will need to revert back to the internal default values of your system by following these easy

steps:

1.
2.
3

4,

Turn off the LoadTrac-Il (or FlowTrac-1l or ShearTrac-Il) unit.

Wait about 10 sec.

Turn it back on and immediately press the ESC key on the keypad to reset everything
back to the default values.

You may have to manually reenter the Node ID number. (For example, the default
value for the LoadTrac-Il is 65.)

Q: Can the software detect wrong values that are manually entered by the end user?

A: Yes, the software program detects any erroneous data entry; examples include:

1. Negative values for sample dimensions, calibration factors, and PID control parameters
Zero values for sample dimensions, calibration factors (except for offset value), and
PID control parameters

3. Wrong Node ID number

4. A malfunctioning sensor that it is giving an analog reading of either 0 (the minimum value) or
65535 (the maximum value)
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5. Any unit (LoadTrac-1l or FlowTrac-1l) that is not on.

Q: | am running a test. Do | need to wait until the end of the test to see the results?

A: You do not need to wait until the end of the test. While the test is running:
1. Go to the File menu.
2. Select Load.
3. Go to the Report menu. You should now be able to see the partial data up to the point when
you did the Load.
5. Repeat the above steps as the test progresses.

Q: In many of our different test files, the calibration values in the Summary Table and the values in
each sensor’s individual calibration table are not in sync. Could you please explain which values
the program uses, and how to make sure they are correct?

A: All of the Geocomp control programs have similar menus for performing the calibration of any of
the sensors related to the test. However, you must then copy the calibration that you obtained into
the Summary Table. (If you have had to repeat the calibration procedure, be sure to use the correct
value.)

The calibration factors in the Summary Table are the ones that the particular program uses when
running a test.

Note that it is possible to have no calibration data in the calibration menu if you calibrate a sensor
with one program (for example, ICON) and later use a different program (for example, SHEAR): Each
program will always uses the calibration factors contained in its Summary Table.

Q: Can the data in the Report Summary Table be transferred into the MS Excel?

RESILIENT MODULUS TEST DATA
SUMMARY REPORT
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A. Yes. You can by going to Report--> Table, then right click-> Select all=> Copy and Paste into
Excel Spread sheet. In Excel you must go to Data - Text to Columns to parse the data. See

below.
RESILIENT MODULUS TEST DATA A
Project: Location: Boxborough Project MNo.:
Eoring No.: B-1 Tested By: RH Checked By: SkKw
Sample No.: 1 of 1 Test Date: 02-09-200% Depth: 2-3 feet
Test MNo.: RM-1 Sample Type: scC Elewation:
Description: Coarse 511ty sand T
F.emarks: Fer AASHTO T307-353
Sequence: 1
Confining Fressure: & psi
Mom. Max. Dewiator Stress: 4 psi
Applied Applied Applied Applied Applied Applied
Maz 1 mum Cyclic Contact M a1 mum == Contact Recowv.
Dewviator Dewiator Deviator Deviator Deviator Def. Resilient Resilient Fermanent
Cycle Load Load Load Stress Stress LvDT Strain Modulus Strain
b b Th psi psi in 1 psi *
496 25.637 25.298 0.23962 3.9613 0.037169 0.0050642 0.081945 47887 -0.010539
497 25.563 25.35 0.21366 3.9653 0.033143 0.0050554 0.082305 4777 6 -0.0108958
433 24,965 24,751 0.21453 3.8726 0.033277 0.00524 0.08473 4528 -0.011003
499 2E.822 25.GEE 0.22246 4.0z2039 0.02¢214 0.0051742 0.0g3727 4759.2 -0.01112
500 24,809 24,578 0.2308 3.8453 0.035502 0.0050123 0.081115 4700, 1 -0.010895
AVG 25,359 25.132 0.22642 2.93227 0.0325121 0.00E11E& 0.08277¢ 4710.7 -0.010894
so 0.41153 0.40305 0.010462 0.0635852 0.063451 0.0016225 §.1195e-005 0.0013133 96.326 0.00019685
Sequence: 2
Confining Fressure: & psi
Mom, Max. Dewiator Stress: 2 psi
Applied Applied Applied Applied Applied Applied
Maz 1 mum Cyclic Contact M a1 mum Cyclic Contact Recowv.
Dewviator Dewiator Deviator Deviator Deviator Deviator Def. Resilient Resilient Fermanent
Cycle Load Load Load Stress Stress Stress LvDT Strain Modulus Strain
b b Th psi psi psi in 1 psi *
=1 13.166 13.793 -0.626R59 2.0423 2.1395 —-0.097134 0.0034147 0.055254 3872.2 -0.01717
a7 1z2.185 12,866 -0.68112 1.8901 1.9956 —0.10565 0.0030963 0.050112 3982.8 -0.017973 s
ILIEMT MODOULUS TEST D. -~
ah
005
UEr 1
fining Pr
hd
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£ Microsoft Excel - Book1
Eﬂ File Edit ‘Wiew Insert Format Tools | Data | Window Help  Adobe PDF
NEHS LY B8 _.;gl_ﬁv‘%l Jort... @100% ..@)lgnrial -0 -|B I U
Pig g @9 o = K | e Filter »
= 5 Subtaotals...
—H 23 —H & W I'_d Ll

Al - A Snen. TEST DATA

A B | ® | D | Text ta Columns.., i | | | J | K | L | ¥ |

;_ RESILI iz PivotTable and PivatChart Repoart...
"3 |Praject: Location: Import External Data b
4 |Boring Mo B-1 Tested| | st v BRKW
5 |Sample Mu.: 1 of 1 Test [ feet
ETest Mo.: Rhd-1 Sampl Lo vpis
7| | £ |
_8 |Descriptioy: Coarse silty sand
_9 |Remarks: [Per AASHTO T307-59
o]
1]
12 |Sequence] 1
_13 |Confining fPressure: B psi
_14 |Morm. Max) Deviator Stress: 4 psi
15
= Abplied  Applied  Applied  Applied  Applied  Applied
7] aximum  Cyclic Contact  Maximum  Cyclic  Contact  Recow
=l Deviator  Deviator  Deviator  Deviator  Dewiator  Deviator Def. Resilient Resilient Permanent
18] Cycle Load Load Load  Stress  Stress  Stress LvDT  Strain Maodulus  Strain
0] Ib Ib Ib psi psi psi in % psi %
21
22| 486 25537 25298 023962 39613 39241 0037169 0.0050642 0051945 47887 -0.010532
23| 497 |25863 2535 021386 239653 39322 0033143 00050864 0052305 47776 -0.010895
24| 435 249685 24751 021453 38726 38393 0033277 000524  0.05479 4528 -0.011003
25| 499 25022 25RH0 023346 40209 39347 0036214 0.0051743 0033727 47532 -0.01113
26| &00 24805 24578 02308 38483 38126 0035802 00050129 0081115 47001 -0.010898
27

Convert Text to Columns Wizard - Step 2 of 3

This screen lets wou set field widths (column Breaks).

Lines with arrows signify a column break.,

To CREATE a break line, click at the desired position.
To DELETE a break line, double click on the line.
Ta MOVE a break line, click and drag it.

Data preview

10 20 30 40 50 60
L L i L i L 1 L 1 L 1 L 1 L
.y
Applied Applied Applied Applied Appl
Maximam Cyclic Contact Maximuam Cyc
Deviator Deviator Dewiator Deviator Devial
Cyole Load Load Load Stress Stx
£ >
[ Cancel ] [ < Back. ] [ Mext = ] [ Finish ]

Q. In Report Table only last 5 steps can be seen in each cycle, is it possible to see the other steps
also?

A. The only way to see all the data is to use the Dump option under the File menu. Please note that
Microsoft Excel has a limit of 65536 rows.

Q. I noticed in the summary graph/table that the applied or mean deviator stress is off from the

target or nominal stress. Is this going to affect the resilient modulus results?

A. Being a ratio of stress difference over strain difference, the resilient modulus value will not be
affected if the applied stress is off the target.
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RM = Ao/Ae

8 RM - C:\Documents and Settings\rhankour\My Documents\Passive\Set-up_Fi... |._||E|r>__<|
=M Yiew Fun Calibrate  Conkrol  Feport Options  Help

Load
Save pECimEn I whater Content I Test Parameters] Load Table]
Save as
—— Boring Murber: |B-1
Exit Engineeting
et M AME | Test Mumber: |Rk-1
Location; |Boxborough Sample Mumber: |1 of 1
Date of Test: |03-09-2005 Depth: |23 feet
Tester: |RH Elevation:
Checker: |SKw Sample Tvpe: |sc

Dezcrption: |Coarze gilty gand

Femarks: |Per&a5HTO T307-33

Q. We would like to know about the default 1,2,3,4 equations which are being used for
calculating the Mr value. Is it also possible to show the explicit equation of in the help file?
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4 Report Settings

Debugl Raw Data] Resilient Modulus  Summary l

Fit Equation

" Default

™ Equatian 1
™ Equatian 2
oS 3
- -Equatinn"&.

Stress

[ Minimum:  [1.9350372 pi
[ Masimur: [3.9929233 pi

Resilient todulus

[ Minimum:  [3918.0767 pi
[ Masimur: |5113.5891 pi

] | Cancel Apply Help

A. The equations will be shown in the help menu in the future, right now. The equations are from:

AASHTO PUBLICATION NO. FHWA-RD-97-083:

Design Pamphlet for the Determination of Design Subgrade in Support of the 1993 AASHTO Guide for the

Design of Pavement Structures.

For coarse-grained soils:

M, = K,(0)"

where: 0 = bulk stress
K, and K, are regression constants

For fine-grained soils:

My = KI(IOL*)K3

where: 0, = deviator stress
K, and K, are regression constants
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More recently, other constitutive relationships have been used to represent the laboratory test
results of all unbound pavement materials and subgrade soils. Two of these relationships are:

My = KL(O-d)Kl(l"' 0-3)KS )

where: 0 , = confining pressure
K,. K,, K, are regression constants

P K, K,
- 04
My=Kp|—| |5 “
P P
(4 [
where:
P, = atmospheric pressure
K.K,. K, = nonlinear elastic constants and coefficients

Equation 4 is suggested for use to represent the laboratory data, because it has been found to
consistently result in a higher multiple correlation coefficient and is applicable to a diverse range
of unbound pavement materials and subgrade soils."”!

Q. The Network LED is RED on the front panel and there is no communication between the PC and
the frame, all of our ID nhumbers are correct, what else should we check?

A. The network communication cable (gray cable) must be plugged into the Ethernet plug on the back
of the PC instead of the network communication card that we provided. Please unplug the cable and
replug into the card. The LED should turn into solid green.

Q. In some steps the nominal deviator stress is different that the mean deviator. Is this something
to worry about?

A. Even if the applied load (or stress) is off target, the value of the resilient modulus is still CORRECT,
because the resilient modulus is equal to the change of stress divided by the change of strain according
to the following equation:

RM = Ac/Ae

Q. We are experiencing some vibrations during the rest period; the soil that we are testing is very
stiff. Is there anyway to reduce these vibrations?

The vibration that you are experiencing can be reduced or/and eliminated all together by zeroing the
Update Cycle number under TEST PARAMETERS. However; you will have to start the test with a
Proportional Gain under OPTIONS-> ACTUATOR slightly different depending on the material stiffness.
For example for a stiff material you start with a P-Gain = 0.10, and for a soft material you can go up
to 0.3 or even higher up to 1 if the material’s RM is less than 700 kPa (1000 psi).

The update cycle value of 1 forces the system to automatically update the P-Gain each 1 cycle.
Sometimes the sample stiffness changes rapidly, and as the result the system cannot keep up with it
and goes into the vibration mode that you are experiencing specially toward the end of the test which
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in your case corresponds to the high stresses. By zeroing the Update Cycle you will be keeping a
constant P-Gain throughout the test which will definitely prevent the system from vibrating.

Please note that there is delicate balance in fine tuning the system whose optimal performance heavily
relies on the stiffness of the material being tested. This is why there is a conditioning phase of the
test, you could conceivably check the system performance during the conditioning phase, readjust the
P-Gain lower or higher if the system is overshooting or undershooting and then rerun the test.

Q. What are the effects and correlations between the PID values?

A. Effects of each of controllers P-Gain, D-Gain, and I-Gain on a closed-loop system are
summarized in the table shown below.

CL RESPONSE RISE TIME OVERSHOOT SETTLING TIME S-S ERROR

P-Gain Decrease Increase Small Change |Decrease
I-Gain Decrease Increase Increase Eliminate
D-gain |Small Change Decrease Decrease Small Change

Note that these correlations may not be exactly accurate, because P, |, and D are dependent
of each other. In fact, changing one of these variables can change the effect of the other
two. For this reason, the table should only be used as a reference when you are determining
the values for P, | and D.

Q. Although the Instruction Manual advises not to change the default PID values, the
Troubleshooting section at the end of the booklet suggests different PID values for use
with soft and hard samples? Is it possible to use other values than the three choices given?
If so, how are we going to decide on what values to use? Please clarify.

A. The default values work for most of the soils; however in some case they do need to be
fine-tuned to reflect the soil out of the normal range of stiffness such as for soft organic or
highly stiff clays. So yes, you can change them by exercising caution (small increment in
change at a time) in doing so.

Q. How does the stiffness of the sample correlate with the P-Gain ?

A. There is a direct correlation between the soil stiffness and the P-Gain when it comes to the
applied vs. the target stress and the convergence time. The response time of the closed-loop
control will increase by increasing the P-Gain under.

The higher the P-Gain the faster the load is applied; however the control may
overshoot the target load depending on the stiffness of the soil. This gain can be changed on
the fly while the test is running if further fine-tuning of the control is deemed necessary. You
should use increments of 0.5 or less at a time. The trade off is that when a load specially a
high one is applied rapidly, the soil if it is a very soft one can be “shocked” and it is a very
stiff one, the load may take time to converge to the target value by a steeper over and under
shots.
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Sample stiffness

Recommended P-Gain value

LOOSE /VERY SOFT 5.0
MEDIUM SOFT/MEDIUM 2.0
DENSE/STIFF 0.5

Typical Elastic Moduli E, and Shear Moduli G values for soils are:

SOIL TYPE Description E kPa, G kPa,
Soft 1000-15000 500-5000

CLAY Medium 15000-30000 5000-15000
Stiff 30000-100000 15000-40000
Very Stiff > 100000 > 40000
Loose 10000-20000 5000-10000

SAND Medium 20000-40000 10000-15000
Dense 40000-80000 15000-35000
Very Dense > 80000 > 35000

0.a
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The default values are the recommended values that should work with the majority of soils.
The following diagrams illustrate the effect of the PID control on different soils stiffnesses.
See illustrative graphs.

Soft or Loose Soil Samples
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