TRI AXI AL: MS User 6s Ma n ucaob9 Geocomp Corp.

Frequently Asked Questions

Q: There is no communication between the LoadTrac  -ll/FlowTrac and the PC. What is
going on?

A:Check the Node | Dds:

LoadTrac-l:

LoadTrac -II. Rev. 40.04.0243 ID:65
1. Monitor 4. Setup

2. Position

3. Control

FlowTrac-Il (Cell Pressure)

FlowTrac -Il. Rev. 40.04.0243 ID:66
1. Monitor 4. Setup

2. Position

3. Control

FlowTrac-Il (Sample Pressure)

FlowTrac - II. Rev. 40.04.0243 ID:67
1. Monitor 4. Setup

2. Position

3. Control

In the TRIAXIALMS software under Options -> Har dwar e Set up, the Node
the ones displaced on the control panel, as shown in the figure below :
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% TRIAXIAL - WGeocompdc2\serverSA\SHARED FILESVGeocomp)LAB SYSTEMS\Systemsbackup\CalendarYear2004\China_ Uni... E][E|E|
File Wiew PRun Calbrate Control Report  Options  Help

Consolidationds T able ] Saturation ] ConzolidationdB Table ] Shear Table ]
Project l S pecimen ] Wiater Content ] Read. T=hl | Tact B t | Linitizliz aticw ]
i HER)
Project Mumber: |GTx-0000 Boring Mumber: |B-206 Load '785
Praject Name: ABC Testhumber. |CUT Load Step Mulipher. [2.2-008 infstep
Location: |Bosorough, Ma, Sample Numnber: |B-206
Date of Test: [00/00/0000 Depth: [£7-69 feet CellWode D/ |66
Treslar ,M,i vt ,7 Cell Step Multiplier: |5.363=-004 codstep
Checker: |wam Sample Type: ’r Cell Initial Wolume: |75, %
Description: |Moist,olive yellowish clay B (AL
Sample E7
e Sample Step Multiplier: |5.363=-004 codstep
Sample Initial Yolume: |50, k4
[~ &uko Refil
Note that the Node | D6s s howadefaultvaluesh Iéyoergsatmp | e

the LoadTrac-1l or the FlowTrac-Il unit by pressing the Esc Key while the unit is booting just
after you turning on then the LoadTrac -1l reverts to Node ID 65 and the FlowTrac-Il to 66. If
for whatever reason you did reset the unit , then you must change the sample FlowTrac-Il ID
number to 67. See FlowTrac1l Manual for further information.

Q: When | view the system before starting the test, there are always about + 0.005 kN
(1 Ib) load fluctuations. Why? There is no contact between the vertical load cell and
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, which translates into about 0.1 Ib not 1 Ib.

To re-zero the load cell, please follow these steps:

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).

Go to Calibrate Summary.

Overwrite the Offs et 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.

wn

*Note: This re-zeroing process can be applied to ot her sensors such as a pressure
transducer.
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Q: At the beginning of the test | have this window telling me "Unlock the piston - Press
ok when ready....". Which phase do | need to lock the piston again?

A: Once the piston is unlocked right at the beginning of the test, and then it stays
unlocked throughout the entire test, i.e. until the test is finished. So there is no need to lock
the piston until the end when you are ready to remove the triaxial cell from the LoadTrac  -lI
and dismantle the test specimen.

Q: The window in the program doesn't show the entire Consol/B tab and none of the
Shear Phase tab. | can't access the Shear tab at all.

A: The monitor resolution needs to be changed.
Follow these steps:

1. Right click anywhere on the screen.
2. Go to Display Properties ----> Settings Tab.
3. Change resolution to 1024x768, and then click OK.

Q: What are the actual zero pressures for both the cell and the sample FlowTrac -1l
units at the beginning of a triaxial test?

A: The pressure sensor for either FlowTrac-Il unit is internally located; therefore any
column of water inside the tubing up to the triaxial cell will be registered at the beginning of
the test. This assumes that there are no air bubbles trapped inside the lines. Conventionally,
the zero pre ssure is the mid height of the soil sample in the triaxial cell when set onto the
LoadTrac-1l platen.

To adjust for samples different heights, follow these steps for both the cell and sample
FlowTrac-II units:

1. Atthe beginning of the test, open the Out put valve (either using the key pad or
through the PC)

2. Fill the output line with water, making sure that there is no air bubbles trapped. See
below next Question with instructions to bleed the lines.

3. Raise the line to the location that corresponds to the  mid-height of the soil sample,
and zero the pressure following the above procedure (by placing the Offset value
from the System Monitor into the Calibration Summary).

Q. How do | bleed the lines and get rid of air bubbles in the cell?
A. Please follow t hese easy steps:

e Using the keypad and the LCD on the front of the FlowTrac -IlI go to the main menu
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FlowTrac Il. Rev. Year.Month.Day ID #.
1. Monitor 4. Setup
2. Position

3. Control

e Then to 2. Position A 5. Control ValvesA 1. Open output Valve and 4.Close the
supply valve if it is not already closed.

Position N
1. Empty 4. Jog
2. Fill 5. Control Valves
3. Initialize
U A4
(Output Valve Supply Valve -
1. Open 3. Open
2. Close 4, Close
Valve is closed Valve is closed
U "4

¢ Next go back to the main menu using the Esc. Key on the keypad.

e Thento 2. Position A 4. JogA use the arrow up to push water out of the flow pump
into the output line until you see water dripping out. Visually inspect the line and
keep on pushing the water out until you get rid of all the air bubbles

Q: When | use report software, the scale does not change as | want. For example, if |
want to change the vertical displacement scale to negative 0.02, it will not change, but if
I 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 normal and shear stress scales 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: 1) The platen moves down during the initialization phase until it triggers the lower
limit, then the test stops and an error messa  ge appears on the screen indicating that the
lower limit switch is on. Why is this happening?
2) The load rod sepa ration from the cap during the S aturation or Consolidation
phases. How t o prevent it from happening?
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A: Here is what is going on:

The program takes into account the
following when it tries to apply the
vertical stress:

Axial load (+), uplift force due to
confining (cell) pressure ( -), weight of
piston (+), and piston friction ( -). Note
pl us sign 0+0
contribute to the vertical pressure on
sample.

Obviously, there is an imbalance
between all of the different vertical
forces involved (vertical load, uplift
force, friction force, weight of piston).
may be due to either calibration
factors or incorrect values f or the
piston area, piston weight and friction
(or a combination of all of the above).

The only unknown in the equation
piston friction. To get around this
problem, compute the effective area
the piston actually required in the

means

F z .\.:'a Force
W= F:.:I-:' Baight the
N o the
| the
t h -— I= Al U
|
[ " Il
3 ' L i -
B This
L force
5 | is the
. P — J _ I
valves for llu:'.u'@_f'l_ _@.‘;],M for Ton
of
uplift

computations. To do so, compute the change in the load reading due to the application of the
confining pressure. The effective area of the piston is the change in load divided by the

change in confining pressure.

We computed the effective
of the piston for our standard
triaxial system with the 3400
model triaxial cell. The effective
turned out to be between 148
(0.23 in? and 225.8 mm? (0.35
instead of the actual area of 587
(0.197 in%). We typically use 0.33
Then use 0 for both piston weight
piston friction. (They cancel each
other.) Go to Options/Piston
Settings to make these changes.

Piston uplift forcs, Ibs

25
20
15
10

Effective Triaxial Piston Area area
area
mm?
L2
/ in9)
mm?
y ¥ 0.205x - 0.5733 in2.
" R? = 0.9999 and
0 50 100 150

Cell Pressure, psi
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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?

A: Once a test is finished or even while it is running, go to the File menu.

1. Click on Load; this will load the test data on the open window on the d esktop.

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

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

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

Q: Can I fill up the triaxial chamber using the FlowTrac -1l unit?
A: It is not practical to fill up the triaxial cell chamber using the FlowTrac -l unit. The
total volume of water required to fill up the standard (model 3400) triaxial chamber is about

2500 ml, and the total volume capacity of the FlowTrac -1l unit is 250 ml.

The easiest and most practical way to fill up the triaxial chamber is to do so directly from
the water faucet.

Note: There is no particular requirement for the quality of t he chamber water as long as
the water is potable.

Q: Do | need to use de -aerated water to fill the FlowTrac -1l units; if so, how do | obtain
de-aerated water?

A: Yes, it is important to use de -aerated water to minimize air bubbles in the system, and
speed up the back saturation process. To prepare de -aerated water, boil water while
applying a vacuum or use a device such as a Nold DeAerator, which combines propeller
cavitations with a vacuum to de -aerate the water rapidly.

Q: During the test, a control ler error message appears on the screen telling me that a
limit switch is on; what should | do?
A: A possible cause is:

A limit switch (from either the FlowTrac -Il or the LoadTrac-Il) has been triggered. Locate
the FlowTrac-Il or LoadTrac-Il unit with the red flashing limit switch.

If FlowTrac-Il: Manually close the valve on the permeability cell connected to this
FlowTrac-Il. Depending on the status of the FlowTrac -II unit, refill if empty, or empty if full.
Re-apply the pressure from before the error message; reopen the valve and then click on the
Retry button.

If LoadTrac-Il: Lock the piston, manually move the platen, reapply the load from before
the error message, unlock the piston, and click on the Retry button

Geocomp Corporation - 1145 Massachusetts Avenue - Boxborough, MA 01719 -6859082 - Fax 9786350266



TRI AXI AL: MS User 6s Ma n ucaob9 Geocomp Corp.

Q: What is the purpose, in gener al, of the "Initialization" phase?
A: Initialization is an important phase that:

B Allows the user to check the proper functioning of the entire system (LoadTrac -l
and two FlowTrac-Il units) while it is only applying a small effective stress (see next
Q/A) on the sample

B Detects early leaks either through the rubber membrane, the fittings, or the triaxial
cell (acrylic chamber not tightened, O -r i ngs out of alignment é)

B Applies a small effective stress on the sample so that the sample state of stresses is
moved away from the failure line on a stress path diagram. This will prevent any
possible early set-up failure of the sample, especially for very soft clayey soils or
very loose sands.

Q: How can | change the rate at which the pumps fill during initializ ation? The cell
pressure pump appears to fill at a substantially slower rate than the sample pressure

pump.

A: The filling and emptying rates during the initialization process cannot be changed.
Filling involves suction; as a result, the filling rate wa s determined so that it prevents
cavitations from occurring.

Q: What typical magnitudes of stress would you apply during initialization, prior to
beginning backpressure saturation?

A: Typically you want to apply a small effective stress on the sample, such as 7 or 14 kPa
(1 or 2 psi). See example below.

Harizontal Stresz: |20 kPa
Yertical Stress: |20 kPa
Sample Prezsure: |13 kPa

Stress Bate: |20 kPasrmin
Duration: |60 rriiF

Read Table: [Time |
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Q.: How long do | have to leave the initialization phase?
A: 60 minutes is a sufficient duration to detect a ny problem. Please note that any phase
duration starts from the moment that the desired stresses are reached. If everything checks

OK, you do not need to wait for the full 60 minutes; go to the Run menu and click on Next
Step to manually override the auto mation process.

Q: How does the TRIAXIAL:MS program accounts for the membrane and filter
corrections?

A: The TRIAXIAL:MSprogram uses the following equations to account for the membrane
and filter corrections:

A correction for membrane stiffness equal to

zxD

xg,x(1-¢&,)xCMEM

is subtracted from the uncorrected deviator stress. CMEM is the membrane stiffness
factor. Bishop and Henkel (1957) describe an experimental procedure to measure CMEM and
give typical values of 1.65 Ib/in for a standard 1.4 -inch diameter membrane of 0.008 -inch
thickness and 2.0 Ib/in for a 4 -inch diameter membrane of 0.01 -inch thickness.

If filter strips are present, a correction for both filter strips and the membrane stiffness is
made. This correction ignores any correction for membrane stiffness calculated above. The
filter strip correction equals

FXCOR=FSCx—-2_: 0<g,<0.02
0.02

Bishop and Henkel (1957) suggest a value of 2 psi for FSC on 1.5 inch diameter samples
with vertical filter strips covering half of the sample's circumference and 0.5 psi on 4 inch
diameter samples.

The corrected deviator stress on the sample equals the deviator stress minus the
corrections. If no filter strip correction is applied,

O 4o =04 —MSCOF

If a filter strip correction is applied, then
O4eon=04 — FSCOFR

Stress Calculations

O-l =O—3 + O-dcorr
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Q: What are the area correction equations for uniform and parabolic?

A:

A,: no areacorrection

1-¢ . .
SampleArea= A=| A,x —°L:uniform areacorrection
1-¢,
1-¢,, , .
A, x ——>—:parabolicareacorrection
| 1-15xg, ]

where A is the initial sample cross section area before testing, &, is the sample
volumetric strain and ¢, is the sample vertical strain.

None Uniform Parabolic
Area Correction Area Correction Area Correction
r-—-——-—-~-==-"="===7°7 a r-——=>===-=====17 r=-==-=======-=- a
' —
| /i A\
1 [ |'II
: III : : I|I
| [ co
1 | 1 1 |
| | .
| \i !I,-"
: | |

_______ Original Bhape of sample

Shape of sample during test

Q: The formul a tTRRAKIALGS softwarm pses to calculate the area
correction during the shearing is different from that in ASTM D4767. The formula in ASTM
D4767 is A=Ac/(1 -axial strain), Ac is the area at the end of consolidation. Whereas in
Geocomp TRIAXIAL:MSsoftware according tot he Manual in the frequently asked questions
section, the formula is A = Ao*(1 -Volumitric Strain)/(1 -axial strain) for the uniform
correction.

A: The formula in ASTM D4767A=Ac/(1-axial strain) is only for calculation of the cross -
sectional area of the sp ecimen in the Shear phase.
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The Geocomp formula A = Ao*(1-Volumitric Strain)/(1 -axial strain) for the uniform
correction is consistent with the ASTM equation since Ac= Ao*(1-Volumitric Strain) at the end
of consolidation.

Q: | am running a triaxial test on a compacted sand material. My saturation ratio
(Skempton pore pressure coefficient B) does not seem to ever reach the minimum value
of 0.95 that | specified in the Saturation Table.

Am | doing something wrong? Is there a technique to improve the initia | saturation of
the sample before starting the test?

Pressure Increment: |3, psi
Pressure Rate: |50, psifmin

Minirurn Cell Pressure: |30, psi
I axirm Cell Pressure: |85, psi

Iinimumm 5aturatio @ 0.95

b awimum Mumber of Cycles: |3

Read Table: |Tirne ﬂ

A: First check that your cell and sample pressure sensors calibration values are correct.
Next, there is a technique widely used to improve the saturation process:

Flushing the specimen with carbon dioxide gas (CO,) to replace as much air as possible
prior to backpressure saturation is a great way to improve saturation because CO , has higher
water solubility than air.

Follow these steps:

1. Dip the top drainage line into a small co ntainer of clear water and open the valve.

2. Connect a regulated source of compressed CG to the drainage line at the bottom of
the sample.

3. Open the valve on the CO, and slowly increase CO, pressure until bubbles start
escaping through the water. Continue flushing sample with CO, for about 15 minutes.

4. Replace the CQ, source with the de -aerated water source.

5. Apply a small vacuum to the top drainage line to force a slow upward flow of de -
aerated water into the specimen. Continue until no more bubbles show i n the top
drainage line.

For further info please refer to:
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e Rad, N. S, and G. W. Clough (1984). "New Procedure for Saturating Sand
Specimens” Journal of the Geotechnical Engineering Division, ASCE, Vol. 110,
No. 9, pp. 1205-1218.

e Chaney,R. C. ; Stevens, Edward ; Shet h, Ni ranj an.

Method for Determination of Degree of Saturation of Soil Samples by B Value
Measur ement 0

Q: We are having problems saturating a sample for C.U. Triaxial test. Our initial
calculations from moisture content and density show the sample we are using to be at
least 90% saturated. The software/equipment while monitoring the test gives a B factor
that starts out at 0.15 and after running all night we have 0.65. Is this possible, and why.

In addition, if we stop the same test and restart....the saturation reading during the tests
always start again at 0.15. How is this possible?

A: Is possible that if the lines are not fully flushed prior to starting a test. Air bubbles
trapped in the lines and the specime n caps can drastically slow down the saturation process.

Q: While the triaxial test is running, | noticed that my strain rate is slightly different
than the one that | specified in the Shear Table. Why is that? How can | set it up
correctly?

M Shear Step 1 g@@
Wiew

30 - 15

Z0 10+
= ]
o -
n o
[=n (ST

10+ =

o T T T 1 a T T T 1
o 20 3 40 50 (s} 100 200 30C 400
p', psi TIME, rmin

30 - 14

20 o
s &8
[=9 —
& i

10+ 1

o -z
o 5 1% 15 20 3 5 10 15 20
Ea, & Ea, &

A: The difference in the strain rate between the specified one and the actual one can be
attributed to the following:

A.1The vertical displacement sensor calibration may be off. Check the calibration factor
and if necessary recalibrate the displacement sensor.
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A.2The load step multiplier may need to be adjusted. Assuming that the calibration
factor for the displacement sensor is correct, and then follow these simple steps to adjust the
load step multiplier:

E Run the LoadTrac Il platen all the way down until it reaches the lower limit switch.
Then move up until the displacement sensor reads about 20000 to 30000 counts.

B Go to the View System Monitor and record both the pulse count for the Load motor
and the displacement reading

E Now move the platen up until the displacement reads 40000 to 50000 counts.
B Again record both the pulse count and the displacement reading

B Compute the load step multiplier as follows:

Load Step Multiplier = o Ver

B Adjust the load step multiplier accordingly by going to Options A HardwareA Step

multiplier
% Hardware Setup
B Note that the default Mator Nods 1D: [0 value is
5.08e-005 mm/pulse Step Muliplier [0 indstep count

(2089-006 in'/pUIse CortrolLoop Period: [0 msec Count)

Ok | Cancel | Undo | Apply Help |

Q: Could the Node ID# for either one of the FlowTrac -1 | 6 s or t hllechahgebyd Tr a c
itself? What possible reasons could you think to have prompted the change?

A:. The defaults Node IDs for the LoadTrac-Il and FlowTrac-IlI are 65 and 66, respectively.
If you are using different Node IDs, t hen if you reboot the system and by mistake press the
ESC key on the keypad, the Eprom program reverts back to the default values.

Just go back to the Setup menu (refer to the LoadTrac -Il or FlowTrac-Il hardware manual)
and change the Node ID to the desired value (up to 256).

Q: We noticed that a lot of the clay in our specimen had been washed to the sample
flow pump. We think that the flow pump might need some soil deposits after some time
of use. What is your opinion? Do you have a similar experience? Does the washing of the
fine materials into the flow pump affect the readings of the pressure transducer?
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A: Yes, you do have to flush the FlowTrac -l after extensive use or after a long idle period.
All you have to do is to fill and empty the FlowTrac -IlI several times, make sure that you
empty into a different container than the one that you fill from. Fine materials do not affect
the readings of the pressure sensor.

Q: What kind of hardware do | need to run extension tests?

A:. You need the followi ng items to be able to run an

test:

1. Triaxial piston with threaded hole at the end

screw24 1 6

2. Metal top cap (standard diameters such as 1.4
with threaded hole to match item 1.
Coupling between the load cell and the tr iaxial
Two (02) ¥46-20 screws to bolt down the triaxial
underneath to the platen along the already

piston
cell from
| existing holes.

Hw

Q: 1 would like to run a stress path extension test (AE), keeping the cell pressure
constant and decreasing the vertical  pressure to simulate a field situation of a foundation
unloading or excavation.

A: Please follow these steps:

1. Raise the platen, either manually or through the PC, to about 25 mm (1 in.) to
allow for extension deformation.

2. Connect the triaxial piston inte rnally to the top cap.

3. Bolt down the Geocomp-supplied triaxial stress path cell to the platen. This cell
has two threaded holes at the bottom that match the two straight holes on the
platen. Use the % -20 bolts provided to secure the cell to the platen.

4, Comect the triaxial piston to the load cell using the Tran torque coupling
provided. During this operation make sure the piston is locked, then go to Control
and specify a zero load. You can now make adjustments to tighten the piston to
the load cell without generating a + load on the piston.

5. You could run either a strain or stress control AE. Assuming that you are running a
strain control, go to the Shear Table and specify the following:

File Wiew Run Calibrate Control Report Options Help
Fioject | Specimen | ‘aterContent | ReadTable | TestParameters | Initilization | Consolidationsts Table | Satwiation | Consoldation/B Table — Shear Table
Pare Shear Shear

Haorizantal Wertical Stress Pressure Step Step b arimum aintain Fead

Stress Stress Type Change Type Contral Fate Strain Time Table

[kPa] [KPa] [kPa] [#min] (%) [mir)
10 -1000 Relstive - o Undrained - | Strain v | -2.e-002 20, 0. Time: ==
2|0 0 Ahzolute -0 Undrained - | Strain -0 0 0. Time =
30 i} Absolute - o Undrained - | Strain -0 0 0. Time: <
4 0. 0 Abzolute v o Undrained = | Strain L 0. 0. Time: =
50 a. Abzolute - o Undrained - | Strain -0 0. 0. Time <
5| 0. 0. Abzolute M3 Undrained = | Strain ML 0 0. Time: =
70 i} Abzolute - o Undrained - | Strain -0 0 0. Time <
g 0. o Ahzolite LR Uncraingd - | Strain |0 a a. Time @
90 1} Ahzolute it Undrainecd - | Strain -0 0 0 Time: <
10 (0. o Ahzolite LR Uncraingd - | Strain |0 a a. Time @ ﬂ
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Q: Is there any required maintenance for the FlowTrac -1l units?

A: Except for regular routine pressure sensors calibration, your FlowTrac -1l units require
only a little maintenance, such as flushing and draining after extensive use or anticipation of
prolonged idle time, and occasionally lubricating the gearing mechanism (see FlowTrac-lI
instruction manual).

Flushing the FlowTrac-1l units is accomplished by draining the FlowTrac -1l pump cylinder
manually, using the Empty command on the front LCD. Draining must be done into a separate
container than t he one you fill from. You need to repeat this operation several times or until
you can see that the drained water is clear. Leave the FlowTrac -Il empty if you are not going
to use it for an extended period of time.

Q.: We have a triaxial test running and  an error message that reads:" Load reading of
65528 is out of ranged popped up. Why does

A: When you receive an error message stating, "Load reading of 65528 is out of range" it
means that the load cell sensor has maxed out. Your sample strength is stronger than the
capacity of the load cell.

You will have to use a higher capacity load cell for this type of soil that you are testing.

Right now, depending on how much the sample has strained:

If the strain is a lot | ess than strain at failure (which depends on the soil type), you could
restart the test again with a higher capacity load cell and make sure that you enter the
corresponding calibration factors.

If the strain is close to strain at failure, you may have to retest another sample with a
higher capacity load cell.

Q: Can | run any stress path with this system?

A: This system allows specification of all steps required to perform a triaxial stress path
test along any stress path possible in a triaxial cell (s ee attached diagram), including the
ability to specify changes in pore pressure. We can, for example, follow the stress path for
an element In the Stress Paths from K, = 0.67 Condition
upstream slope of a dam 4 Unloading Loadings
as pore water pressure 60
builds up to the steady
state seepage value. In
this case, the total 2
stresses stay constant a 6
but pore pressure is built kP o 7
up over time. To the 7
best of our knowledge, 20 8
our system is the only
system in the world that
can do this. We include g0 LEXenson | | | | !
the ability to consolidate © 2 40 60 80 100 120
along prescribed stress P P

el

Compression

40

dewatering, consolidation
Ko loading

foundation loading

pure shear

active wall

pore pressure buildup
excavation unloading
pure shear

jack reaction

©o0O~NOUAWNRE

&
<

-40
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paths before and after backp ressure saturation. This is important for materials where you
want to limit the amount of swell you permit during the backpressure -saturation phase. Data
can be collected at specified times, specified displacements, or specified strains as either
incremental values or specific values.

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 co mmunication 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, dur ing 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.

Assumingthat 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 the
LoadTrac-1l or FlowTrac-1l or the ShearTrac-Il, you can synchronize the engineering readings
between the LCD and the PC screen by following these steps:

1. Go to the Calibrate Summary menu

File Miew Run Eﬂm Control  Report Oplions  Help

2. Select the sensor that you want to synchronize
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% Calibration Summary

(TS ertical Load

Factor: |2 74351 05=-002 bt

Offset; | 32778, chtz

[ ate: |Fri, 24-5EP-2004 14:35:03

Ok | LCancel | 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 electr ical 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. Turn off the LoadTrac -l (or FlowTrac-Il or ShearTrac-l) unit.

2. Wait about 10 sec.

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

4. 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
2. Zero values for sample dimensions, calibration factors (except for offset value),

and PID control parameters
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3. Wrong Node ID number

4. A malfunctioning sensor that it is giving an analog reading of either O (the
minimum value) or 65535 (the maximum value)

5. Any unit (LoadTrac-I1l or FlowTrac-Il) that is not on.

Q: I 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.

4. 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 indiv idual 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 tha t 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, TRIAXIAL:MBand later use a different program (for
example, ICON): Each program will always uses the calibration factors contained in its
Summary Table.

Q: I have a question about graphing the results of a CU test. Triaxial reports have the
option of graphing either max shear or max obliquity. Could you explain the diffe rence
and why you'd report one instead of the other. Up to now, we have been reporting max
obliquity for each report.

A: You should use the maximum obliquity for CU tests, and maximum shear for CD tests.
The failure condition may be defined as:
1. Maximumpr i nci pal stresB®mdxi fference, ( T

2. Maxi mum principal efbesdt)Twemxstress ratio
3. Shear St B)dataprescribed strain

Q: Before starting the test | noticed some air bubbles in the drainage -backpressure
tubes. Is there any way to saturate the tubing once the sample is in the cell and the cell is
full of water (in order to save time)?
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A: Yes, by slowly opening the far right valve (one of the two top drainage lines) to get rid
of the remaining air bubbles.

Q: What is th e main drawback of applying a high effective consolidation stress in one
step?
A: If it is applied too fast, you may prematurely shear your soil sample specially if it is a

soft clay or loose sand, and a small diameter sample such as 35.5mm (1.40 in.)

Q: If I want to consolidate the sample under a high effective pressure, is it better to
increase the cell pressure linearly or by steps? If linearly is best, what is the
recommended stress rate?

A: Either way; however by steps is more preferable. Moreo ver the step method will
provide you with additional info about the sample consolidation properties.

Q: We are using the TRIAXIAL Report software program to present consolidated
undrained tests. We normally assume failure to occur at either the maximum deviator
stress, 10% strain (total stress), maximum effective stress ratio, or 5% strain (effective
stress).

[ have not been able to find a way to present
limitations using TRIAXIAL Report. Is there awaytod o this?

A:Yes, you can present the Mohros circles any

1. Go to the Test Parameters tab.
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i TRIAXIAL:REPORT({1) - E:\Set-up_Files\Triaxia\Bump Tests\CO4-TEST1. dat
File Calbrate Report Options Window Help

Conzolidations4, Table ] Saturation ] CongolidationsB T able I Shear T able I
Project ] Specimen ] ‘water Content ] Fiead Table Test Parameters l Initialization I

Area Comection: © Mone
* Unifarm
™ Parabolic

Filker Stiip Corection Factor: |8.2737094680002  kPa
Membrane Comection Factor: |0.28835336811027 N/mm

Start Phaze: & |ritislization
(™ Congolidationdt,
" Saturation
™ Conzolidation/B
" Shear

Test Type: |Undrained
Test Standard: |MAA
Show Strength at: © b aximum Shear
(s Spec:lfled Strain

Strain: 5

At the bottom of the screen where it says Show Strength, click on the strain value in the
window.

2. Enter your desired strain value (5%, 10%, or any other value).

3. Save your file with a different name, for example test -5.dat.

4. Reload the saved file. The software program will now pick the strength at the
strain that you specified.

5. Repeat for the re maining tests of the series.

Q: At the beginning of the saturation phase | noticed that the B value (minimum
saturation ratio) went as low as -5 and then got back up to positive values after a while.
What should | do to prevent this from happening?

A:. Double the values of the T parameters (T1, T2, T3, T4); this should give the system
time to settle down and adjust accordingly.

Q: Why is the displacement value shown on the System Monitor screen different that
the one shown in the Test Monitor screen?

A: In all Geocomp softwares, the displacement reading is automatically zeroed at the
start of the test; therefore, the offset value in the calibration summary for the LVDTs is
irrelevant.

Also, as a result, the System Monitor (nhon -zeroed value) will show a different value for the
displacement from the Test Monitor (zeroed value). That is totally normal and expected.

The reported value should match the Test Monitor value unless further corrections (such
as machine compressibility) are involved.
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Q: The FlowTrac -l is making a strange noise only when it empties. Any idea why it is
doing this?

A: The PID settings for the embedded controller may need to be adjusted. Follow these
steps:

Go to the LCD main menu

Click on Option 4: Setup

Next click on Option 4: PID

Click on Option 4: V-limit

Change the \:limit from the current value (16340 steps/sec) to 8192 steps/sec.

agrwnE

Reboot the FlowTrac-1l by turning it OFF, waiting about 10 seconds, and turning it back
ON. This will cause the PID parameter change to take effect.

Q: How do you delete a bad point at the completion of a test?

A: First, find out if it is really a bad data point (due to an electrical power surge or any
other cause).
If such is the case, follow these simple steps:

Go to the Report menu.

Select Edit.

Locate the bad point

Use the mouse to position the arrow in the first column of the row that you wish to
delete.

Right click on the mouse. You should see a small window with the choices Delete
and Insert.

6. Click on Delete. The row with the bad point will be deleted.

7. Use Save As to save the file with a new name.

A

o

Always keep the original test file intact.

Q: When | start a test, the program gives me an error message stating that the
calibration factor is too small. | cannot run the test.

| checked the Calibration Summary table. All values for the calibration factors are
t her e; however, the LVDT calibration factor has

A: The software does not accept zeros or negative numbers for the calibration factors in
the Calibration Summary. For convenience, we run the calibration on the LVDT backwards,
hence the negative sign for the calibration factor. Remove the negative sign and you should
be all set.
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Q: When setting up our LoadTrac -1l system this morning, | notice d that the plastic load
cell now contains thousands of tiny hairline cracks, mostly around the middle, but some
on the ends also.

A: This is very common. When acrylic sheet is made, it is normally cast, and the thickened
monomer polymerizes between two sheets of glass. The shrinkage on polymerization is
significant (>10%), and as a result internal stresses are built in to the sheet. When the sheet
is cut to manufacture a box or frame, etc., then the internal stress is relieved at the point of
the cut but still remains in the rest of the sheet. Any slight imperfection on the surface will
cause a localized concentration of those stresses, and the sheet could then start to crack at
that point. In practical terms this is not normally a problem unless the sheet is exposed to an
aggressive environment. UV from outdoor exposure over a long time (normally years rather
than days) will cause surface cracks to appear as the stress is relieved. These appear as
crazing on the surface. The most common occurrence in the | aboratory is when the sheet is
exposed to non-polar solvents as vapors.

Q: The following error message when the shear phase is running: "LoadTrac ID 65 load
reading of 65528 is out of range". What does it mean? Is it something related to the
platen posi tion?

A: It means that the load cell sensor has reached its maximum. The software program has
built -in safety features to shut down the test when any of the sensors is reading either the
minimum or the maximum analog reading (count reading), which ranges from 0-65535.

The load cell sensor maxes out if the sample is too stiff, or if the piston was left unlocked.

Q: In the triaxial software manual there is no mention of U.U. Triaxial. How can we
perform an Unconsolidated Undrained (UU) or Q (quick)  Triaxi al on this equipment?

A: Here is a step by step how to run a UU Triaxial test with the LoadTrac -ll/FlowTrac -II
system and the Triaxial module.

Use the initialization to apply your total stresses on the sample. For example if the total
stress is 70 kPa (10 psi)
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5 TRIAXIAL - E:\Set-up_Files\Customers Files\Mnspecso\CIU-36519-BH-2-SHL5-30kPa. dat
File Wiew PRun Calbrate Control Report  Options  Help

Consolidation/a, T able ] S aturation ] Conzolidation/B Table Shear Table ]
Praject S pecimen ] Water Caontent ] Read Table Test Parameters Initializ aticn

Harizantal Stress: {10 psi
Yertical Stress: |10 psi
Sample Prezsure: |0 psi

Shresz Rate: |50 psidmin
Duration: |15 i

Read T able: |Time j

*Important note:  Make sure all valves to the sample top/bottom drainage lines are on
the triaxial cell are closed.

1. All entries in the consolidation/A, Saturation, and Consolidation Stage should be
equal to zeros so the TRIAXIAL:M$rogram will skip these phases and go directly
from Initialization to Shear Phase.

2. In the Shear phase use the following set-up

32 TRIAXIAL - E:\Set-up_Files\Customers Files\Mnspecsol\CIU-36519-BH-2-5HL5-30kPa. dat

File ‘iew Run Calibrate Control Report  Options  Help
Project } Specimen I Yl ater Content I Fiead Table I Test Parameters 1 Initialization ]
Conszolidation, T able I Saturation } Congzolidation/B T able Shear Table
Pare Shear Shear 2
Horizontal ertical Stress Pressure Step Step b aimum M aintain Read
Stress Stress Type Change Type Contral Rate Strain Time Table
[psi) [psil Ipsi] [#min] (&3] [min]
1.0 10000. Relative = | 0. Undrained = | Strain -1 20. 0] Time -
20 0. Abzolute w0 Undrained = | Strain o 0 n. Time hd
3 1} Absolute - | 0 Undrained = | Strain -0 a0 1} Time -
4.0 0. Abzolute = 0O Undrained = | Strain -0 0. 0. Time 2
5 0 0. Abzolute w0 Undrained = | Strain -0 0. 0. Time 2
g 0 0. Abzolute - 0 Undrained - | Strain -0 0. 0. Time 2
FaL 0. Abzolute  + | 0. Undrsined = | Strain -0 0. 0. Tirme 2
g o a0 Absolute | 0O Undrained = | Strain o 0 a0 Time -
g0 0. Abzolute = 0. Undrained = | Strain -0 0. 0. Time 2
10 0 0. Abzolute w0 Undrained = | Strain -0 0. 0. Time 2 i
3. when reporting a UU test, make sure to specify total stress and max. shear stress.
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% Report Settings E'E'@

General  Stress Path Graphs l Strain Graphs ]

p Az

(" Effective Stress
(¥ Total Stress

[v Minimum: |0 psi
[ Marimurm: (100 psi

q Az

v Minirmum: |0 P
[ Masimurn: |50 pei

v Show Strength Envelope

[v Show Maohr's Circle at Mazimurm Shear
[ Show Maohr's Circle at Magimurn O bliquity

| User Specified Strength Envelope

|ntercept: pEi
Slope: deq

(] 4 | Cancel | Apply | Help

Q: The stress strain curves for m vy triaxial test looks wavy with negative values. | am
testing a very soft soil. Is there something wrong that | am doing?

A: If your graph looks like this:
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It is actually typical of very soft soils, as the rolling effect of the membrane create this
rippling pattern. The strength is gained by each rolling step. See attached picture

The negative values can be explained by the fact that the membrane stiffness correction
is higher that the soil strength itself. If you zero the membrane stiffness corre  ction your graph
will be positive and looks more like this:
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Q: I understand that the TRIAXIAL:MSprogram automatically runs a K , consolidation at
a click of a button. How is K , consolidation run?

A: When the K, box under the Consolidation/B tab is checked. The following window will
appear.

4l TRIAXIAL - E:\SoftwareDEbug and Example_Dat_Files\Triaxial\Examples\CkolC1. dat

File Wiew Run Calibrate Control Report  Options  Help

Froject | Specimen | ‘wiater Content | Fead Table | Test Parameters | Initialization |

Conzolidationd4 T able I Saturation Canzalidation/B Table | Shear Table

Effective -
Minirnum I awimum Wertical Stress Duration b awirnum Minirum T100 Read
K K Shess Fate Type Druration Druration Offset Table
[kPa) [kPamin) [min] [min] [min]
I ) 30 8 Volume 1440 1000, 0. Time -
2|0 0. 0. 0. Digplacement = | 0. 0. 0. Time | =
3|0 0. 0. 0. Digplacement = | 0 0. 0. Time | =
4|0 0. 0. 0. Digplacement = | 0 0. 0. Time | =
- 5/0 0. 0. 0. Digplacement = | 0. 0. 0. Time | =
B|0 0. 0. 0. Digplacement = | 0. 0. 0. Time | =
7|0 0. 0. 0. Digplacement = | 0 0. 0. Time | =
8|0 0. 0. 0. Digplacement = | 0 0. 0. Time | =
3o 0. 0. 0. Displacement = 0 0. 0. Time R
10/ 0. 0. 0. 0. Digplacement = | 0 0. 0. Time LLI
¥ Ko Corsolidation
Ko Gain: |35DDU. kPa/min
F.o Pressure Limit: |15. kPa

Geocomp Corporation - 1145 Massachusetts Avenue - Boxborough, MA 01719 8859032 - Fax 9786350266



TRI AXI AL : MS User 6s Ma n ucaob9 Geocomp Corp.

The program runs a K, consolidation by forcing zero lateral strain or keeping the area
constant throughout the consolidation phase. This process is done by equating the v ertical
strain to the volumetric strain. See example graph below.

Ko Consolidation

1

/“\ - Ko test data

7
<

06

0.4

02

\ Vplumetric Strain

02

Q. | am getting negative values for B (Skempton Pore Pressure Coefficient) during back
pressure saturation. See attached.

What could be the problem?
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A: The problem is either wrong calibration factors, or a small leak in the supply valve
inside the FlowTrac-Il. You could check the leak by inspecting the supply line for any water
coming out during the saturation phase.

If that is the case, please contact Geocomp for replacing the sole noid valve.

Q: I understand that the TRIAXIAL:MSprogram automatically runs a K , consolidation at
a click of a button. How is K , consolidation run?

A: When the K, box under the Consolidation/B tab is checked. The following window will
appear.

4l TRIAXIAL - E:\SoftwareDEbug and Example_Dat_Files\Triaxial\Examples\CkolC1. dat

File Wiew Run Calibrate Control Report  Options  Help
Froject ] Specimen ] ‘water Content ] Fiead Table ] Test Parameters ] Initialization ]
Conzolidationd4 T able ] Saturation Canzalidation/B Table l Shear Table ]
Effective -
Minirnum I awimum Wertical Stress Duration b awirnum Minirum T100 Read
K Shess Fate Type Druration Druration Offset Table
[kFa) [kPa/min] [miir] [miir] [min]
1f HE 340, a5, Yolume - 1440, 1000, £0. Time -
20 a0 a0 a0 Displacement -0 0 0 Time -
30 a0 a0 a0 Displacement -0 0 0 Time -
410 0 0 0 Dizplacement -0 0 0 Time -
50 a0 a0 a0 Displacement -0 0 0 Time -
E 0 a0 a0 a0 Displacement -0 0 0 Time -
7.0 a0 a0 a0 Displacement -0 0 0 Time -
a0 0 0 0 Digplacement |0 0 0 Time -
90 a0 a0 a0 Displacement -0 0 0 Time -
10/ 0. a0 a0 a0 Displacement -0 0 0 Time - j
¥ Ko Consalidation
Ko Gain: 35000, kPa/min
Ka Pressure Limit: |15. kPa

The program runs a K, consolidation by forcing zero lateral strain or keeping the area
constant throughout the consolidation phase.

The coefficient of earth pressure defined as:

r
. a
K= —’:'
a,
Ko = the coefficient is referred as the coefficient of earth pressure at rest Ko if there is
no | ater al movement. Where, Ko = 1 || sin(UW)

Kmax = the coefficient K reaches its maximum value known as the coefficient of passive
earth pressure Kp (about 3.0)

Kmin = the coefficient K reaches its minimum known as the coefficient of active earth
pressure Ka (‘about 0.3)

Ko Gain is approximately equal to the bulk modulus of the soil.

The bulk modulus K of soils is the inverse of the compressibility :

Geocomp Corporation - 1145 Massachusetts Avenue - Boxborough, MA 01719 -6859082 - Fax 9786350266
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] 5P
I"&. = —F—W

where P is pressure and V is volume.

The bulk modulus thus measures the response in pressure due to a change in relative volume,

essentially measuring the substance's resistance to uniform compression.

The relationshi bet ween Youngds modul
K'=E'/3(1 62u)
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
Loose 10000-20000 5000-10000
SAND Medium 20000-40000 10000-15000
Dense 40000-80000 15000-35000

This process is done by equating the vertical strain to the volumetric strain. See example
graph below.

12

' f\ Ko test data

) -~
- X

02

You should also make sure that:

=

The triaxial cell should be filled with deaired water

2. The stress rate has to be as slow as possible for the software program to make the
appropriate close loop control adjustments

3. The temperature of the lab should be maintained constant
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Q. What is the expected excess pore pressure during an undrained shear of granular soil?

A. Please refer to attached typical diagram of
excess pore water pressure behavior during an

undrained shear phase of a triaxial test. ™ Looce Sam
oose Sample

/ Dense Sample

Strain (%)

Excess Pore Pressure
o

Q: | noticed that the cell volume starts to fluctuate as soon as higher and higher cell
pressure (greater than 900 kPa (125 psi) are being applied; see attached graph. Why does
it do that?

1.5

1.0
2
5

0.5

0.0 T T T ]

L] a0 4 (=]n] =[n}

SORT af TIME, min
A:Because of the "stiffness and complianced of

volume of the tubing, we need to adjust the cell PID (Proportional Integral Derivative)
parameter controls.

These are under Options/PID/ Cell Pressure.

If you adjust the cell pressure proportional gain from to 0.25 to 2.00, you will see virtually
no fluctuation in the pressure once it reaches the target value.

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.

The PID value may vary from 0.10 to 5.00.
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% Cell Pressure PID Settings g|§|@

[ains

Proportional Gain: |1. stepsdzecidont
Integral Gain: |1 stepsdzecidont
Denvative Gain: |0 stepsdzecidont

Lirnitz
Intearal Limit: | 1024 stepsfeec
Welocity Limit; | 10240, stepsfeec

ok | LCancel | Apply | Help

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 signd to the micro -stepper controls the micro -st epper 6s positi on. Th
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 ra  te is the
error divided by the loop period.

Signal = Error / Loop Period / Stiffness

GP =1/ Loop Period / Stiffness

Signal (P) = GP * Error

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 default PID values for both the cell and sample pressure should be as shown above.
The default values are the recommended values that should work fine with the majority of
soils. The following diagrams illustrate the effect of the PID control on different soils
stiffnesses. See below illustrative graphs.
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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 closedloop system are
summarized in the table shown below:

CL RESPON{| RISE TIME |OVERSHOC|SETTLING TIM| SS 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 y ou are determining
the values for P, | and D.

Q. What is the purpose of the filter paper? Are these strips supposed to be in contact with
the top and bottom stones?

A. Filter paper is used for two purposes:
1. To speed up the consolidation process by providing radial out drainage.
2. To help pore pressure equalization over the length of the sample during both
backpressure saturation and undrained shear phases.
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