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The following Humboldt products are compliant with HMTS:

HM-2325A MiniLogger four-channel analog data acquisition unit
Ideal for: Triaxial, UU, CU, CD, one dimensional consolidation, direct shear and other tests

HM-2330D MiniLogger four-channel analog to digital data acquisition unit
Ideal for: Triaxial, UU, unconfined, one dimensional consolidation, direct shear and other tests

HM-2560A ShearScan 10 Pneumatic Direst/Residual Shear Apparatus
Meets ASTM D3080, AASHTO T236 and BS 1377 standards

HM-2700A Direct Residual Shear Apparatus with analog inputs
Meets ASTM D3080, BS 1377 standards

HM-2700D Direct Residual Shear Apparatus with digital inputs
Meets ASTM D3080, BS 1377 standards

HM-3000 Digital MasterLoader

Covers: CBR, UU, CU, UC, Marshall and Hveem Tests

ASTM: D1883, D2850, D2166, D4767 and D1559

AASHTO: T193, T296, T297, T208, T245 and T246

BS 1377: Part 4. 1990, BS 1377: Part 7: 1990, BS 1377: Part 8: 1990, BS 598: Part 107
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Foreword

Disclaimer of
Responsibility

SAFE USE OF EQUIPMENT

Use of instruments, apparatus and equipment described in this
manual may involve hazardous procedures and/or materials. Use
may also be subject to regulatory limitations. Information in this
manual is not attended to address the many safety, legal and
regulatory issues associated with use.

It is the responsibility of the user to:

1. Follow appropriate methods to insure that industry standards are
met for all safety and health issues resulting from use.

2. Determine applicability of all regulatory limitations prior to use.
3. Be familiar with all applicable test standards and test procedures.
4. Comply with all applicable Federal, State and Local laws and

regulations relating to the use of such goods.

Neither Humboldt nor other manufacturers of equipment sold by
Humboldt can assume any liability express or implied for user's failure
to follow Industry standards for safety and health, or to comply with
applicable regulatory limitations, standards and procedures.

© 2006 Humboldt Scientific, Inc.
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Introduction 3

1 Introduction

1.1 About the Manual

The Humboldt Material Testing Software Manual was made to be areference guide
used in conjunction with the Humboldt Material Testing Software. This manual has been
divided into eight partsto help ssimplify your testing process. Thefirst part will guideyouin
theinstallation of the software and how to removeit if necessary. The second part deals
with settings and views and will help you configure your computer for optimum performance
and show you how to set up your software for testing and registration purposes. Part three
will explain how to connect your devices properly and help you understand the connection
scheme and device options. Part four will guide you in the calibration process. It shows
anything from how to follow the calibration wizard, to retrieving your calibration, to how to
manage your calibrations. In part five, you will discover how to retrieve, view and export
your datathat you have collected in your tests. The sixth part will walk you through the
testing process. Here, you can find out how to import or export atest, run a specific test or
create your own test. The seventh part is home to Appendix A. Here you can view the test
calculationsfor aspecific test. Finaly, in Appendix B (part eight), are the instructionsto
replace the EPROM. Theindex at the end of the manual was made for a quick, topical
keyword search.

© 2006 Humboldt Scientific, Inc.
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1.1.1 Software Installation

Follow these stepsto install the Humboldt Material Testing Software on your computer.

Step 1: Insert the Material Testing Software CD into the CD-ROM drive of your
computer.

Step 2: The Setup Wizard will automatically start. Click "Next" to continue.

i’ Humboldt Material Testing Software (HMTS)

Welcome to the Humboldt Material
Testing Software {(HMTS) Setup Wizard

The ingtaller will guide you through the steps required to install Humbaoldt b aterial Testing
Saftware [HMTS] an your complker.

Click "Mext" to continue,

WIARMIMG: Thiz computer pragram iz pratected by copyright law and intermational treaties.
IInauthorized duplication or digtribution of this program, or any partion af i, may result in severe
civil or criminal penalties, and will be prozecuted to the maximum extent pozsible under the law.

© 2006 Humboldt Scientific, Inc.
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Step 3. Select theinstallation folder. Choose the folder that you would liketo install
HMTS on or click next to install the software on your default folder.

i’ Humboldt Material Testing Software (HMTS)

Select Installation Folder

The inztaller will ingtall Humboldt M aterial Testing Software [HMTS] in the following folder.

Toingtall in thiz folder, click "Hest". To install to a different ness or exizting folder, enter one
below ar click "Browse".

Folder: C:%Program FilessHumbald: katenial Testing 5 oftwareh, Browse...

Yau can install the zaftware an the fallawing drives:

Yalurne Dizk. [#%
= Fi=
E e B L7
£ *
Cancel ] [ Previouz ] I M ext l

© 2006 Humboldt Scientific, Inc.
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Step 4: Click "Next" to begin installation.

i’ Humboldt Material Testing Software (HMTS)

Confirm Installation

The installer iz ready to install Humboldt Material Testing Software [HMTS ] on vour computer.

Click "Mext' to start the installation.

Cancel ] [ Fresious ] I Mext

© 2006 Humboldt Scientific, Inc.
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Step 5: Click "Close" to exit. HMTSis now installed on your computer.

i’ Humboldt Material Testing Software (HMTS)

Installation Complete

Hurmboldt Material Testing Software [HMTS] haz been sucessfully ingtalled.

Click "Cloge" to exit.

Cancel Presviouz Cloze

Step 6: A HMTS icon has been added to your desktop. Use this shortcut to access the
HMTS program.

Figure 1: HMTS shortcut.

© 2006 Humboldt Scientific, Inc.
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1.1.2 Software Removal

Y ou can remove HMTS by using the software CD or if you do not have the CD, by using
the control panel of your computer.

Removal by CD

Step 1. Insert the HMTS CD into the CD-ROM drive of your computer. The Setup
Wizard window will appear and prompt you to either "repair" or "remove" the software.

i’ Humboldt Material Testing Software (HMTS)

Welcome to the Humboldt Material
Testing Software {(HMTS) Setup Wizard

Select whether you want to repair or remowve Humboldt Material Testing Software [HMTS].

(%) Fepair Humbaldt katerial T esting Software [HMTS]
) Remaove Humbaldt b aterial Testing S oftware [HMTS]

WIARMIMG: Thiz computer pragram iz pratected by copyright law and intermational treaties.
IInauthorized duplication or digtribution of this program, or any partion af i, may result in severe
civil or criminal penalties, and will be prozecuted to the maximum extent pozsible under the law.

© 2006 Humboldt Scientific, Inc.
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Step 2: Check "Remove Humboldt Material Testing Software (HMTS)" and then click
"Finish." After the HMTSisdeleted from your computer, you will get a message letting
you know that the software was successfully removed.

i Humboldt Material Testing Software {HMTS) A=1.3

Installation Complete

Hurmboldt Matenial Testing Software [HMTS] has been sucessfully remowved.

Click "Cloge" to exit.

Cloze

© 2006 Humboldt Scientific, Inc.
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Removal by Computer

Step 1: Click on "Start" then "Control Panel" then "Add or Remove Programs.”

Step 2: Scroll down until you see "Humboldt Material Testing Software (HMTS)."

¥ Add or Remove Programs

.
\ﬁi Currently installed programs: [] sShow updates Sort by | Name LT |
Zhange or ~
Remoyve ﬁ! Handmarki® PocketChess For Pocket PC Size 1.20ME —
Programs
ﬁ' Handmark® Tetris Classic{TM) Game Pak For Pocket PC Size  13.18MB
% i5 Handmark@ vAHTZEE® for Pocket PC Size  4.38MB
O
Add New & . Help & Manual 3.60 Size  38.71MB
Programs ;
3 Help Workshop Size &, 70ME
@ SEI HighMAT Extension to Micrasoft Windaws %P CD Writing Wizard Size  2.13MB
addjRemove | £ HTML Help Workshop Size  6.70MB
Windows

|'|i.:.,EL Humboldt Material Testing Software (HMTS)

Components
here For support information. Used

@ Last Used Cn

et Program Ta
Access and
Defaults IEM A35/400 Client Access Express For Windows ize  O8.44ME

ﬁ'_:}! Links® For Pocket PC Size 6.81ME
#3 Microsoft MET Framework 1.1 Click here.
iS5 Microsoft MET Framewark 1.1 Hotfix (KBS86303)
@ Microsaft &ctiveSyne 3.7 Size &, 70ME
E] Microsaft Qffice Skandard Edition 2003 Size 447 .00MB
B MicrnenfE Shindowe Toornal Wisser Cimm a ACKAD !

Step 3: Click "Remove."

© 2006 Humboldt Scientific, Inc.
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2

2.1

Settings and Views

Recommended Resolution

2l Note: For best resultsin using HT M S softwar e on your computer, set the screen
resolution to 1024 x 768 and set your color settingsto at least 16 bit.

To change the display properties, go to:

D >~

start mehnu

control panel

E} Conkrol Panel | —— e

B o

display

Display Properties

| Themes || Desktop || Screen Saver || Appearance | Settings

%

r !
For best results,
set screen
resolution to
1024 x 768.
Color quality
should be at
Bty least 16 bit.
Plug and Play Monitor on KADEON 7200 SERIES
Screen rezolutjoe Colar guality
Less More | | TSI v|
1024 by 765 pixels 1l N =
[ Troublezhoot. . ] [ Advanced ]
[ ] l [ Cancel ] [ Apply ]

| settings |

© 2006 Humboldt Scientific, Inc.
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2.2  Settings

2.2.1 Communication Port

The communication port is the port which the devices are connected to and which the
software will use to communicate with the device.

The type of port that software connectsto isan RS-232 port. Thisisanine pin connector
located on the back of the computer.

The cable that goes from the computer to the device is a standard RS-232 cable containing a
9-pin female connector and a 9-pin male connector. This cable can be purchased from
Humboldt Scientific, Inc. or from your local electronics store.

2 NOTE: If you are connecting multiple devices to you pc you will need aRS-485
converter which can only be obtained from Humboldt Scientific, Inc. Call 1-800-537-4182
for moreinformation. Please see Connection Schemel zs| for more information on
connections.

The computer contains up to four communication ports. The software will default to port 1
thefirst time the softwareis used. This may not be the correct port and can cause a conflict
with anon-Humboldt device if the wrong port is chosen.

Changing the Communication Port:

1. Select Tools

2. Select the Communication item from the list selection on the | eft.

3. Alist of available portswill be shown. The softwarewill only allow you to select
ports that are available, and will show the status of the ports on your computer. The
Check Ports will refresh the port status. See Image 1.1.

4. The communication port and what the device is connected to can be chosen here.

5. TheBaud-Rate isthe speed to use for the serial port. The default setting is 19200,
but some older machineswill use a speed of 9600. If using version 3.0 or greater of

the software always leave the baud-rate at 19200.

2l Note: Multiple machines used in parallel haveto all bethe same speed. A combination
of 19200 and 9600 will not work.

6. Select Ok or Apply buttons to set the current settings.

© 2006 Humboldt Scientific, Inc.
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[Lsew

C orrtranic ation Comimanication

Uitz Helect Conununication Port

Company Information

Report Logo o CoM1e oM 3 O Cond [ Extended COM Ports - ]

Eegistration

Defanlt Ternplate Port Status
CDmmlilC&t::lDﬂPDﬂl: Used by this Program Check Porte
Comttication Port 2:
Cotttutication Pott 3: CCOM OFF
Commutdcation Port &

| ok || cance

Image 1.1 (This computer contained only one communication port).

2.2.2 Default Units

The default units are the units that the software will use for the device values. The software
units can be different from the device units. This meansthat the setting for thiswill display
all valuesfromtest, configurations, and devicesin thisformat.

2l Note: The default valueis English when the programisfirst used.

Changing Units:

1. Select Tools
2. Select the Unitsitem from the list selection on the | eft.
3. Select either English or Metric units. The current value set will be selected.

4. Select Ok or Apply buttons to set the current settings.

© 2006 Humboldt Scientific, Inc.
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[Lsew

C ommtrmc ation Units

Company Information

Report Logo
Registration Select units for this application. Units will be reflected throughout the
Defavlt Template application. Device Units can differ from application units.

v English " Metric

ok || Cancel

Image 1.2 (English Units have been chosen).

2.2.3 Company Information and Report Logo

Company I nformation

Company Information is the pertinent information that will be placed at the top of reports
created using the Humboldt Material Testing Software. The software alows you to store
one set of data. The information only needs to be set once, and thiswill be popul ated
throughout newly created reports.

© 2006 Humboldt Scientific, Inc.
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[Lsew

C ommtrmc ation Company Information
Uits
Compary Information M ame: |Humb|:|1 ot S cientific, I, .
Report Logo
Fegistration Address: |551-D Pylon Dr. Raleigh, NC 27540 |
Defanlt Ternplate

Photie Numb et |919-333-319E| |

Fax Number: | |

Eail: shawr@elumboldt. com #

* = Required Field

ok || Cancel

To edit thisinformation:
1. Sdect Tools

2. Select the Company Information item from thelist selection on the left.
3. After completing pressthe Apply or Ok buttons.

L ogo | nfor mation

Logo Information is a custom graphic that will be placed within the report each time a new
report is generated from the Humboldt Material Testing Software.

© 2006 Humboldt Scientific, Inc.
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[Lsew

ot C ation Feport Logo
Uuts
Company Information Name:

Eeport Logo
Eegistration
Defanlt Ternplate

ChDocuments and Settings\Shawn Brady'\hy Du:u:uments"| ’ Select

Presrienr:

ok || Cancel

To edit thelogo:

1. Select Tools
2. Select the Report Logo item from the list selection on the | eft.
3. After completing pressthe Apply or Ok buttons.

2.2.4 Registration

The HM TS requiresthat all testing modules be registered. Thisalso appliesto the

User Defined Testher aswell. Even though it is afree generic testing module, we would still
liketo haveit registered so we can notify you of future updates. Registration will only be
used to better serve you.

The registration received will work for only the computer the software wasinstalled on, and
can not be used on multiple machines. For multiple machines, please call or email Humbol dt
Scientific, Inc. (800) 537-4183 for further information.

Once atest module isregistered, it isgood for the lifetime of the software. Evenif you
uninstall and reinstall the software, the registration key you receive will still be good for that
test module on the computer it was originally registered.

© 2006 Humboldt Scientific, Inc.
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[Lsew

Comtruication Registration
Uuts
Company Information

Eeport Logn 1 Registered i‘
Default Template ' ] Registered

Consolidated Undrained (C1N) Registered

Consolidation Registerad
CER/LER Registerad

M arshall

Trial Expired -

Figure 1: Test Registration Status window.

To edit thisinformation:

1.
2.
3

Select Tools

Select the Registration item from the list selection on the | eft.

Thiswill show all the test modules that have been registered and have not been
registered.

Go to the desired test module and click on the register button.

© 2006 Humboldt Scientific, Inc.




Settings and Views 19

- Registration X

Humboldt Material Test Registration

Registration Faci

&1 test modules excluding the User Defined must be purchased from
Husrboldt.

Flease cotitact Humboldt Scientific, Inc. at 1-800-337-4183 for further
information and pricing,

If you paid the regisiration fee:
If you paid the registration fee and received a Registration ID, enter that [D
hete EXACTLY as it appears in the instrictions.

Ifyou have not paid the regisiration fee:
If ywou have not paid the registration fee, you are icensed to use this product
for evaluation purposes only. This product will expire as indicated below.

EmailFax Registration:
Wou can Email or fax your registration. =

| Ewvaluation Days Hemaimng: 0
Product ID:
| HM-388554 {(Marzhall)

Fraluation ID:
| BoF72881-883F-486A—ACZ24-FF54FAF84ACHE
Machine ID:
| HQUSHRUZRA9158536DEE?31ADA?L
Registration ID:

’ Howe To ] ’ Fegister

5. Thiswill show you your evaluation ID and machine ID, you will need to have these
handy to register the software by phone. To request registration by email, ssimply click
the Email Request button.

6. To Request registration by email or by fax you will need to have the
Company Information|ss! section filled in. Y our information will be sent to Humboldt
and you will be contacted by telephone or by email.

7. Onceyou have received your Registration ID, enter in the ID, click Register and your
modulewill beregistered.

2l Note: The registration key needs to be entered exactly how it appears.
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2.2.5 Default Template

The default template lets you select what template will be used for atest. Sometimesthisis
necessary if Humboldt has made some custom template modificationsfor you, or you have
created or modified atemplate to better suit your needs.

2l Note: The default valueis English when the programis first used.

Changing Units:

1. Select Tools

2. Select the Default Template item from the list selection on the left.

3. Select thetest you would like to change the template for.

4. Select the Browse button to select the location of the new template you will be using.

5. To switch back to the default template that wasinstalled with HMTS, click the
Default button.

6. Click the Apply button to commit any changes.

[Lsew

i orrtrac ation Diefault Template

Units ) Select Test: Select Template:
Company Information
Report Logo
Eegistration

CEBR/LEE Ch M FrcelTemplate SMCBRT emplate s
Uneconfined Compression
= Consolidation (Oedometer

Default Template Direct Shear C 2 el ] ’ NI
larshall

Tzer Defined
Tneonsolidated Undrained
Consolidated Undrained

ok || Cancel

Image 1 Template Options.
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2.3 Views

2.3.1 Views

21

The Humboldt Material Testing Software has many different views that can be added to
enhance the look and feel of the application.

HMTS Views:

e Device Browser - displaysall the currently connected and unconnected devices.
Specific actions can be made on connected devices by clicking on the device. See

Device Browser| 2| for more information.

E3

Connected Device(s)

- [F] Device 1

225 View Inputs
&l Retrieve Calibration
¥ Calibration Wizard
dor Motor Cantrol
@, Toggle Data Collection Audio OM/ACOFF
+ Beeps OM
Beeps OFF
El Device Units
¥ English
Metric
Product Type: HM23254,
Firmwara: 4,21

Figure 1: Device Browser

e Toolbar - the "control panel" of the software. The toolbar can be modified to your
preferences to make navigation with HM TS easier and more manageable.
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File Wiew Calibration Tools Monitor Window Help

New Test -

Sl

1. File Menu. (Mew Test, Open Test, Save Test & Exit)

2. View Menu. (File Browser, Device Browser, Toolbars & Refrash)

3. Calibration Menu. (Retrieve Calibrations, Calibration Wizard & Management, Import &
Export Calibrations

4. Tools Menu. (Download & View'Export Machine Test Data, Device Mames, Maotar
Control & Setup)

5. Monitor Menu. (Monitor Calibrations or All Devices)

6. Window Menu. (Tile Horizontally or Vertically, Cascade & Arrange lcons)

7. Help Menu. (Contents, Index, Search, About & Device Statistics)

g

g

. Mew Test Menu. [Open a new test or use the Test Template Wizard)
. Open an existing project.

10. Save currently selected project.

11. Export test to Excel.

12 Calibration Wizard.

13. Test Template Wizard.

14. Calibration Management.

15, Device Mames.

16. Retrieve Calibrations.

17. Consolidation Load Frame Calibration/Sequence.
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3

3.1

Connected Devices

Connections

The Humboldt Material Testing Software can handle many different connected devices. Up
to 25 devices can be connected at once, making the HMTS capable of handling up to 100
channels. Thisisalot of devices and channels to keep up with, but the HMTS will do the
work for you, handling the connected devices and giving you the ability to rename the
devices with names that you create.

Single Device Connection
A single deviceis connected to the computer by a serial cable.

Multiple Device Connection

If more than one devices are connected, one of the devices will have a Category 5 network
cables (CAT5) network cable connected to the IN/OUT connection. The other end of the
CATS5 cable will have aconverter (supplied by Humboldt) connected toit. The other end of
the converter will have an RS-232 cable connected to it, which will connect to your
computer. Multiple boxeswill be connected through the IN and OUT connections with
CATS. Devices connected to computer can be seen in the Device Browser|zs!.

Rear Panel of a
() HM-3000 MasterLoader
INSTRUMENTATION
ANALOGUE INPUTS
OUuTPUT - CH1
R5-232
TO0 COMPUTER - CH 2

I -
CH3
R5-485

MULTIPLE DEVICE
INTERFACES CH 4

ouT
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The above image shows an example of aHM-3000 back panel. Thisislocated on the back
of the machine. Y ou will notice that there are six sockets for connection.

Analogue QUTPLT (OUTPUT) Connection for outputting data
to an external device such as a printer
(INPUT/OUTPUT) Connection to a computer
with Mlicrosoft Windows running the HMTS
or Hyper Terminal.

(INPUT/OUTPUT) Connection to another
device communicating with a PC.
(INPUT/OUTPUT) Connection to anaother
device communicating with a P,

(INPUT) Measurement Instrument using
channel 1.

(INPUT) Measurement Instrument using
channel 2.

(INPUT) Measurement Instrument using
channel 3.

(INPUT) Measurement Instrument using
channel 4.

RS-232TO COMPUTER

RS-485 MULTIPLE DEVICE INTERFACES IM

RS-485 MULTIPLE DEVICE INTERFACES OUT

INSTRUMEMTATION INPLITS CGH 1

INSTRUMENTATION INPUTS CH 2

INSTRUMEMTATION INPUTS CH 3

INSTRUMEMTATION INPUTS CH 4 @

To see examples of how a device or multiple devices are connected go to
Connection Scheme/zs!.

3.2 Connection Scheme

Sincethe Humboldt Material Testing Software handles single and multiple devices connected
to the computer, you need to know how to connect them all.

Single Device Connection

1. Usingthe RS-232 cable, connect one end to the RS-232 TO COMPUTER connection
located on back of device.

2. Plug the other end into a spare RS-232 port located on the back of the computer you
wish to use.

Multiple Device Connection

1. Connect one end of the RS-232 to your computer and the other end to RS-232 to
R$485 convert supplied by Humbol dt.

2. Using CATS5 network cable connect one end to the RS-485 converter and the other end
to the IN of one or your devices.
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next to last machine to the OUT machine on the last machine.
See the diagram for an example of both connection schemes.
Connection Example
Multiple Devices
FATE :
P Device 2 [Back]
Computer

[Back]

IM '

- auT

Lot =
R5-232 Device 3 [Back]
Copiverfer
Device 1 [Back] -

RS-232 To g N .

Comnpriter - ouT
[T

ouT = |
Computer

3.3 Device Browser

3. Using more CAT5 cable, connect another device to the OUT connection of the device
connected to the converter and the other end to the IN connection on the next devices.
4. For athird machine or more, connect the Cat5 cable to the IN connection located on the

L
Lot

The device browser shows connected devices, and allows you to perform specific tasks to
that device. Below isasample view of the device browser with one device connected, it also

shows the options available for that device.

If the device is not connected or not communicating with the PC, then it will not show up in

the Connected Device(s) list.
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Device Browser
| Connected Device(s) |
Image DBL1: A single device connected.
Device Browser

| Connected Device(s)

#% Wiew Inputs
&l Retrieve Calibration
¥ Calibration Wizard
dor Motor Cantrol
+ @, Toggle Data Collection Audio OM/ACOFF
+-Ely Device Units
Product Type: HM23254,
Firmware: 4,21

Image DB3: Expanded Device options.

27
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To see device specific options click on the device name (the above image device name would
be Device 1) and the node will expand to show you available options for the device.

Device optionsinclude:

o 7% Yiew Channel Data - clicking on thiswill show you the current channel datafor the
device. You can view the channels dataasitsraw form, its slope, its calibration value,
and its calibration value with atear.

o T Retrieve Curent Calibration - cljcking thiswill bring up the retrieve calibration form. See
Retrieve Calibration Guide!s:] for moreinformation.

o ¥ Channel Calibration Wizard - thiswill bring up the Calibration Wizard Eﬁ.

e ¢ Mator Contral _ Brings up the motor control toolbar. This can be used to set the motor
speed, and move the motor up an down.

o Eln Device Units - Shows the current units the device is set to (current units will be
indicated with a check beside the unit name). To change click on the desired unit. This
does not affect the software units, only the device units. See Defaullt Units|1s] for more
information on application unitsvs. device units.

o 2 Audio ON/OFF - toggles logging beeps on or off.
e Product Type - will indicate what type of deviceis connected.

e Firmware - the firmware version of the connected device.
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4 Consolidation Load Frame Calibration/Sequence Tool

4.1  Consolidaiton Load Frame Calibration/Sequence Tool

The Consolidation Load Frame Calibration/Sequence Tool will allow you to create |oad
sequences to use with consolidation tests and any test that contains a consolidation phase.
Thistool can contain many different frame parameters that you can add to and change.

Load Sequence Setup ['. ”'EI |r‘5_<|
Loading Sequence'Consolidation Frame Machine Deflection Parameters @
m ritz Data Actions
g;:f :;1 Oksf Otsf O kefem2 @ LPA AddLine ] [ Delete Line ]
iﬂzﬂeg Load Sequence Machine Deflection
ey # e )
1 1813 0.643
ParamDef: 2 71820 0.643
Sequencel 3 5.075 0.023
4 25377 0.074
3 101.410 0.085
& 50.637 0.127
7 403.450 0.180
] 101.410 0.143
] 25377 0.104
10 5073 0.074
1 0.000 0.000
12 0.000 0.000
13 0.000 0.000
14 0.000 0.000
15 0.000 0.000
16 0.000 0.000
17 0.000 0.000
18 0.000 0.000
19 0.000 0.000
20 0.000 0.000
2 0.000 0.000
n 0.000 0.000
23 0.000 0.000
24 0.000 0.000
23 0.000 0.000
Addnew ] l Delete ] lFﬂlDeﬂecﬁcn

Figure 1: Load Sequence and deflection tool.

Selecting
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The column on the left hand side in Figure 1 show all available load sequencetables. Select
aseguenceto view its parameters.

Addnew

Addnew

To add a new load sequence table, click on the Addnew button. A new item will be added.
To change the name, double-click on the name you would like to change and type a new
name for the frame parameters.

Delete

Delete

To delete aload sequence, select an item from the |eft pane and click on the Delete button.

Units

|tz
) kst ) tsf 3 kgfiem? () kPA

Select the units you would like to enter your frame parametersinto the table. Y ou can
switch unitsat any time.

Data Action

[rata Actions

Add Line | | Delete Line

Add Line- allowsyoutoinsert aline anywherein thetable. Sincethetable only allows
amiximum of 25 rows, if you insert arow the entire table will be shifted and the last row
will bedeleted.

Delete Line - allowsyou to delete aline anywhere in the table. Sincethetable only
allowsamaximum of 25 rows, if you delete arow the entire table will shift and anew
row will be added at the end.

Fill Deflection

Fill Deflection
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Will fill the deflection values of your currently selected frame parameterswith deflection

valuesthat are contained in another set of parameters.
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5

5.1

5.2
5.2.1

Calibration

Calibrations Intro

Once adeviceis connected to your pc and you can see that device in the Device Browser| |
you will need to have calibrations for each input that is on that piece of hardware. Not every
input on the device needsto be calibrated, but if you are going to use the calibrated inputs on
aconnected device, the software must contain a calibration for each input.

If you have read your manuals that came with any of your Humboldt hardware you will
notice that you can't have more that one calibration on an input. HMTS solves that problem.
It allows you to have multiple calibrations for any input, they are store and can not be lost,
and HMTS allows you to switch between them. This can be agreat tool when you want to
run many test with multiple transducer configurations and one logger.

Calibration Tools

e Calibration Wizard - the Calibration Wizard |s:] will assist you with automated and
manual calibrationsof deviceinputs

e Calibration Retrieval - if an input has aready been calibrated, and you only need to
retrieve the calibration, use the Retrieve Calibration Toolss.

e Calibration Management - if you only need to manage a calibration, use the
Calibration Management Tool ]

Calibration Wizard

Calibration Wizard

The calibration wizard is a step-by-step way to guide you through the calibration and
configuration of achannel. It was built to streamline this process and make it easier to
understand.

The calibration wizard supports two types of calibrations:

e Automated Calibration - sets up the calibration of a channel based on the specifics of the
transducer values. These values consist of the transducer specifics.

e Manual Calibration - sets up the calibration of achannel by guiding you through the
setup of achannel. You arerequiredtofill in all the information for the channel.
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Calibration Guide:

Step 1. Open the Calibration Wizard from the Wizards Menu within the Humboldt Material
Testing Software. Click "Next" to continue.

- comrsomnns R e

Welcome to the Channel(s) Calibration\Configuration
Wizard

Thiz wizard will assist youin correctly calibrating/confimuing a specific
chatinel ofn a currently connected device.

e>Calibration Wizard

To contitae, click Mext.

Hext = ] ’ Cancel

Device: Mone Calibration Channel: Mone
Figure 1: Initial Calibration Wizard Screen.

Step l1a: Select Unitsto calibrate selected devicein.
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Step 2a: Select adeviceto calibrate. Only devices currently connected can be calibrated.

- comrnonnns e

Select device and channel to calibration/configure.

Select from the lists below the device and the channel to calibrate/configure:

DEVICES CHANNEL:S

\/EDevice | -Connected & Input | (DISPLACEMENT 13
o Device 2 (Mahir Device) -Unc... || 49 Input 2 (DISPLACEMENT )
o Device 3 -Unconnected & Input 3 (LOAD D

o Device 5 -Unconnected & Input 4 (DISPLACEMENT 2

# Device 4 -Unconnected

Eey: ¢ Calihrated 4 Uncalihrated

| <Back || New» || Cancel

Selected Device: Device 1 Calibration Channel: Mone
Figure 2: Device selection.
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Step 2b: Select achannel to calibrate. Calibrated channelswill be displayedin green and
uncalibratedin red.

- comrnonnns e

Select device and channel to calibration/configure.

Select from the lists below the device and the channel to calibrate/configure:

DEVICES CHANNEL:S

" Device 1 -Connected & EInputl (DISPLACEMENT 1)
o Device 2 (Mahir Device) -Unc... || 49 Input 2 (DISPLACEMENT )
o Device 3 -Unconnected & Input 3 (LOAD D

o Device 5 -Unconnected & Input 4 (DISPLACEMENT 2

# Device 4 -Unconnected

Eey: ¢ Calihrated 4 Uncalihrated

| <Back || New» || Cancel

Selected Device: Device 1 Calibration Channel: Imput 1 (DISPLACERMENT 13
Figure 3: Channel selection.
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Step 3: Next, select the method in which you would like to calibrate the selected channel.

To calibrate against aknown mV, continue to this topic:
Cdlibrate Against Known mV s

- comrnonnns e

Select calibration/configuration method.

select to petform calibration usitg automated or matnaal method:

(%) Calibration against a known instrument.

() Calibration values will beautomatically determined
based on the configuration and knowt malliseolt itgpaat.

Selected Device: Device 1 Calibration Channel: Imput 1 (DISPLACERMENT 13
Figure 4: Automated/Manual Calibration.
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Step 4: Set the Engineering Min and Max Values. These values represent the upper limit of
the channel. For example, if you wanted a channel to represent the values from 0 to 1000 Ibs
then the max value would be set to 1000.

- comrnonnns e

Engineering minimum and maximum values.

The mirdtenam valee defaults to zero and can't be changed. Enter the masmm calibration
sralue:

Minimum Calibraied Value: | |

Maximum Calibrated Value: [0 5000 |

< Back l’ Hext = ]’ Cancel

Selected Device: Device 1 Calibration Channel: Imput 1 (DISPLACERMENT 13
Figure5: Max Engineering Value.
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Step 5: Thegainisachanne multiplier that alows the channel to reach above the Max
vauesetinstep 4. The current selected device/channel gain is selected for you. Push the
transducer in all theway, and if the Current Channel Raw Data Value showninthisstepis
less than the Engineering Max then select a higher gain. Just make sure the Current Channel
Raw Data is greater than the Engineering Max when the transducer isfully depressed.

oo

Select the gain. @

Aelect the gain for this channels calibration:

O Channel will have a gain of 1.
(&) Channel will have a gairy of 2.
O Channel will have a gain of 4.
O Channel will have a gain of 8.
O Channel will have a gain of 16.

Current Channel Raw Data Value

Selected Device: Device 1 Calibration Channel: Imput 1 (DISPLACERMENT 13

Figure 6: Gain Setup.
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Step 6: Thisisthe Calibration Zero and Max, which represents the raw A-to-D values at the
zero point and the maximum point. To set the Zero value, with the transducer depressed,
click the Zero Set button. Thiswill set the zero (value displayed inred). To set the Max
value, with the transducer pressed all the way in or the desired amount, click the Max Set
button (valuedisplayedin red). Once both of these are set the Engineering Value will be
set. Therangefor thiswas set in step 4. You can press and depress the transducer to see if
the desired engineering value was achieved.

O X

et Sensor Zero and Max, @

Usze the set buttons to lock the zero and max valaes, the release button will clear any currently
locked walues and allow new walues to be set. Jelect Manual Entry to enter your owt values,

.= Calibration Wizard

[ ] M annal Entry

Sensor Zero: _I_ '"' :-\

Sensor Max: _I_ " 5

[ Eelease ][ Aet hlax ]

Engineering Value:

| <Back || New» || Cancel

Selected Device: Device 1 Calibration Channel: Imput 1 (DISPLACERMENT 13
Figure7: Calibration Zero and Max.
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Step 7 (Optional): You will noticethe Manual Entry selectionin Figure 7. Clicking this
will allow you to key in the zero value and the max value. Thisisuseful for calibrating

digital instruments.

Step 8: Select aname for the channel.

- comrnonnns e

select channel name.

Select a nathe for the channel from the list below:

Selected Device: Device 1 Calibration Channel: Imput 1 (DISPLACERMENT 13

LOoAD |

LoAD 2

LOAD 3

LoAD 4
DISPLACEMENT 1
DISPLACEMENT 2
DISPLACEMENT 3
DISPLACEMENT 4
FLOW
STABILITY
VERTICAL
HORIZONTAL

< Back l’ Hext =

) (e

Figure 8: Channel name.
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Step 9: Verify channel setup. Here you can also supply acustom name for the channel by
selectioin the Use custom name option. After doing thisyou can input your own name for
the channel in the input box next to the Use custom name checkbox. A calibration comment
can a'so be added for this channel at this point.

oo

Calibration and configuration to he sent.

Please review the calibration and configuration parameters that will be sent to selected device.
Select next to send these parameters:

Calibration Variable Calibration Value
Chantnel Selected 1

Channel Matme DISPLACEMENT 1
Graity Selected 2

Configuration Min 1]

Configuration Dlae 00.5000

Calibration Wiin 106

Calibration Max 5351

Select custom chatnel name (ondy will display on PCY:

[[]Usge custom name

Select calibration comment:

Selected Device: Device 1 Calibration Channel: Imput 1 (DISPLACERMENT 13
Figure 9: Test configuration.
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Step 10: The calibration/configuration will be sent to the device. You will be prompted if
the calibration was received or not received. If the calibration was not received then you will
be given the option to resend or start another calibration. Once the calibration isreceived
you can add transducer information for the channel you just calibrated, close the wizard by
clicking the Cancel button, or calibrate another channel by clicking the Next button.

- comrnonnns e

Calibration was successfully sent.

The calibration and configuration for the selected device and channel has been successfully
gent.

Gelect to add senszor information:

[ 2elect to add sensar information for this calihration.

Select Mext to restart wizard

Hext = ] ’ Cancel

Selected Device: Mone Calibration Channel: None
Figure 10: Calibration successfully sent.
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5.2.2 Calibrate Against a Known mV

Calibrating against aknow mV input uses the specsfrom agiven input deviceto
automatically calibrate the channel for you. Y ou will find the information necessary to
perform this method of calibration by referring to the calibration sheet that shipped with the
input your wishing to calibrate.

Calibrating Against A Known mV | nput

Step 1. Select the Calibration with a known millivolt input.

- comrnonnns e

Select calibration/configuration method.

melect to petform calibration usitig automated or matnaal method:

O Calibration against a known instrument.

(%) Calibration values will beautomatic ally determined
bazed on the configuration and known millivolt inpoat.

< Back l’ Hext = ]’ Cancel

Selected Device: Device 1 Calibration Channel: Imput 2 (DISPLACERMENT 23
Figure 1: Known millivolts selection.
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Step 2: Select atransducer setting to use for the calibration. If none are present then select
AddNew. The transducers setting will be categorized by the type of transducer. calibration
it was.

- comrnonnns e

Engineering sensor setup.

To calibratate a sensor automatically ywou must first describe the sensor parameters. To do
this please create a new sensor in the list by selecting new or select an existing sensor from
the list:

Undefined
Matne: 1000E MW odel: Hone
Matme: 10000E W odel: Mone
Name: Input] Disps Model: Hone
Mame: Special 35 Iodel: Hone
Litiear Strain Transducers
Other
Mame: T3-2k 3.101 Mlodel: Other

< Back l’ Hext = ]’ Cancel

Selected Device: Device 1 Calibration Channel: Imput 3 (LOAD 2)
Figure2: Transducer information selection. Addnew or Existing.
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Step 3: Fill intheinformation for thistransducer

Database for further use.

He

Enter sensor parameters.

Enter the valies of the sensor helow:

47

. Thiswill be saved in the Transducer

—10j x|

Marne Yalue
glm (=¥ 2/14/2006 12:27:35 PM
Mame T5-2k 3.101
Serial Murnber 1353311

| Other W
Capacity 2000
Full Scale Output {mv A
Comiments

< Back l I Hext = l [ Cancel

Selected Device: Device 1 Calibration Channel: Imput 3 (LOAD 2)

Figure 3: Transducer entry.
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Step 4: Set the Engineering Min and Max Values. These values represent the upper limit of
the channel. For example, if you wanted a channel to represent the values from 0 to 1000 Ibs
then the max value would be set to 1000. Once the Next button is clicked, you will hear the
machine beep as the software will try to determin the Zero and Max for thischannel. This
can take afew seconds.

- comrnonnns e

Engineering minimum and maximum values. @

The mirdtenam valee defaults to zero and can't be changed. Enter the masmm calibration
walue:

Minimum Calibrated Value: | |

Maxintum Calibrated Value: (2 000(] |

< Back l’ Hext = ]’ Cancel

Selected Device: Device 1 Calibration Channel: Imput 3 (LOAD 2)
Figure4: Max Engineering Value.
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Step 5 (Optional): Use the back button to view the gain that was selected automatically.
The gainisachannel multiplier that allows the channel to reach above the Max value set in
step 2. The current selected device/channel gainisselect for you. Push the transducer in
al theway, and if the Current Channel Raw Data Value shown in this step isless than the
Engineering Max then select a higher gain. Make sure the Current Channel Raw Data is
greater than the Engineering Max when the transducer isfully depressed.

oo

Select the gain. @

Aelect the gain for this channels calibration:

O Channel will have a gain of 1.
O Channel will have a gairy of 2.
O Channel will have a gain of 4.
O Channel will have a gain of 8.
(%) Channel will have a gain of 16.

Current Channel Raw Data Value

Selected Device: Device 1 Calibration Channel: Imput 3 (LOAD 2)
Figure5: Gain Setup.
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Step 6: Thisisthe Calibration Zero and Max, which represents the raw A-to-D values at the
zero point and the maximum point. To set the Zero value, with the transducer depressed
click the Zero Set button. Thiswill set the zero (value displayed inred). To set the Max
value, with the transducer pressed all the way in or the desired amount, click the Max Set
button (value displayed in red). Once both of these are set the Engineering Value will be

set. Therangefor thiswasset in step 1. You can press and depress the transducer to see if
the desired engineering value was achieved.

O X

et Sensor Zero and Max, @

Usze the set buttons to lock the zero and max valaes, the release button will clear any currently
locked walues and allow new walues to be set. Jelect Manual Entry to enter your owt values,

.= Calibration Wizard

[ ] M annal Entry

sensor fero:

[ Eelease ][ et Zero ]

[ Eelease ][ Aet hlax ]

e

Selected Device: Device 1 Calibration Channel: Imput 3 (LOAD 2)
Figure6: Calibration Zero and Max.
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Step 7 (Optional): You will noticethe Manual Entry selectionin Figure 6. Clicking this

will allow you to key in the zero value and the max value. Thisisuseful for calibrating

digital instruments.

Step 8: Select aname for the channel.

- comrnonnns e

select channel name.

Select a nathe for the channel from the list below:

LoAD 1

Loan 2

LoaD 3

LoAD 4
DISPLACEMENT 1
DISPLACEMENT 2 =
DIRPLACEMENT 3
DIZPLACEMENT 4
FLOWs

STABILITY

VERTICAL
HORIZONTAL i

Selected Device: Device 1 Calibration Channel: Imput 3 (LOAD 2)

Figure 7: Channel name.
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Step 9: Verify channel setup.

- comrnonnns e

Calibration and configuration to he sent.

Please review the calibration and configuration parameters that will be sent to selected device.

HAelect niext to sefud these tarameters

Calibration Variable Calibration Value
Channel Jelected 3

Channel Mame LosDl

Crain Selected 14

Configuration Liin 1]

Configuration Llax 02000.0
Calibration hiin 5lal

Calibration Ilax 30420

Select custom chattiel name (ondy will display on PO

[ ]1Use custom name

Select calibration commett:

Selected Device: Device 1 Calibration Channel: Imput 3 (LOAD 2)

Figure 8: Channel Verification.
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Step 10: The calibration/configuration will be sent to the device. You will be prompted if
the calibration was received or not received. If the calibration was not received then you will

be given the option to resend or start another calibration. Once the calibration isreceived
you can close the wizard or calibrate another channel.

- comrnonnns e

Calibration was successfully sent. @

The calibration and configuration for the selected device and channel has been successfully
semnt.

Select Mext to restart wizard

Selected Device: Mone Calibration Channel: None

53 Retrieve Calibration

5.3.1 Retrieve Calibration Guide

Sometimesit is necessary to retrieve a calibration from a connected device. Y ou might want
toretrievethe calibrationif it isanew installation of the Humboldt Material Testing
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Software, achannel is calibrated using the device and the HM TS needs to be updated, or
the calibrations were lost for HMTS.

Theretrieve calibration tool can be located by expanding the connected device node |ocated
intheDeviceAvailability window and
selecting Retrieve Current Calibration Selection.

The channel calibration can be retrieved from the device. The calibration isnot set until the
Set Calibration button is pressed with checked calibrations. See

Managing Calibration Guidelss| for retrievi ng and setting calibrations.

2l Note: If achannel is calibrated already and stored, and you want to retrieve the
calibration from the device, the new calibration will replace the old calibration within the
application. The calibration will not be erased, but can be viewed and used again with the
Calibration Management|s7] tool.

Follow these stepsfor retrieving and setting calibrations:

Step 1: Expand the desired device from the Connected Device(s) Window within the
Device Browser.

Ed
| Connected Device(s) |

- [F] Device 1
225 View Inputs
&l Retrieve Calibration
¥ Calibration Wizard
dor Motor Cantrol
+ @, Toggle Data Collection Audio OM/ACOFF
+-Ely Device Units
Product Type: HM23254,
Firmware: 4,21
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Step 2: Click the Retrieve Calibration item to open the Retrieve Tool.

E3

Connected Device(s)

225 View Inputs

&l Retrieve Calibration

¥ Calibration Wizard

dor Motor Cantrol

@, Toggle Data Collection Audio OM/ACOFF
Eln Device Units

Product Type: HM23254,
Firrmware: 4.21

55
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Step 3: Formwill load and grab any calibrated channelsfrom the device. If any channels
should contain calibrations, but do not click the Retrieve Input 1 Calibration, Retrieve Input
2 Calibration, Retrieve Input 3 Calibration, or Retrieve Input 4 Calibration button to
retrieve calibration datafrom the device. Thedevicewill beep and channel calibration will
be shown under the clicked button.

15 Device 1 Input Calibrations !E

Retrieve Device 1 Calibration(s) @

If Calihrations ave not displayed appropriately to your right, cliclk the buttons above each column to re-retrieve calibration.

Retrieve Input 1 ‘ ‘ Retrieve Input 2 ‘ ‘ Retrieve Input 3 ‘ ‘ Retrieve Input 4 ‘
Calibration Calibration Calibration Calibration
1 1 1 Uncalibrated
DISPLACEMENT 1 DISPLACENMENT 2 LoAaD1 Unealibrated
0 0 0 Uncalibrated
05 1 2000 Uncalibrated
106 313 5161 Uncalibrated
True True True Uncalibrated
5351 3834 30420 Uncalibrated
True True True Uncalibrated
2 1 16 Uncalibrated
0.0001 0.0003 00792 Uncalibrated
O Use custom nathe O TUse custom nathe O Use custom natme O TUse custom nathe
Store calibration Store calibration Store calibration O Store calibration

Store ] l Cancel
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Step 4: To store calibration, check the desired calibration you wish to set by clicking on the
Sore Input Calibration check box for each channel you would like to store calibrations.
Channels you wish to store will have a check mark next to them.

Step 5: If you wish to attach a custom name to a channel, click on the Use Custom Name
check box for each channel you would like to set a custom name for. After check the option
to use a custom name, click on blank below the check box and type a custom name to use.

If you arere-retrieving calibration datafrom a channel that the software already has a current
calibration for and a custom name, that custom name will show up in the Custom Input
Name area and the Use Custom Name check box will be checked for that channel. If you
would not like to use that custom name, uncheck the Use Custom Name check box.

Step 6: To set calibration, select the Store button. To cancel, select the Cancel button.

Step 7: The screen with then automatically exit the Retrieve calibration screen.

5.4  Managing Calibrations

5.4.1 Calibration Management

The Managing Calibrationstool will help you manage your calibrations. Sincethe Humbol dt
Materia Testing Software savesall calibrations, even old calibrations that have been
replaced, it might be necessary to review and compare your current calibration with past
calibrations, or simply view what settings are currently in use for the connected devices. If a
calibration islost on adevice you are using, the latest calibration can be easily set using the
Managing Calibrationsand Configurationstool.

To open the Calibrations Management select 'Calibration’ and then 'Calibration Managment'
from the main menu in your HM TS software.

To change the calibration see the Managing Calibration Gui del o).
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Calibration Management

Calibration Management @

Devices Calibration Information
+ iDevice 1 -Connected i||| Mame Vahie
# Device 2 -Unconnected
 Device 3 -Unconnected
¥ Device 4 -Unconnected
# Device 5 -Unconnected
. Device § -Unconnected

Configuration Zero |0
Configuration Max (0010000
Calibration Max | 14630
Calibration Zero  |2615
Calibration Gain |8
Calibration Slope |0.8309098

Comments load cell 10000
Inputs Transducer Information
< Input 1 (10,000lbf Load Cell) Mame Value
@ Input 2 (DISPLACEMENT 2) Index 10/4/2006 2:18:14 PM
4 Input 3 Mame
@ Input 4 Serial Number
Model
Key Capacity
<> Input is calibrated. Full Scale Qutput (rmv/V)
% Input is uncalibrated. Comments 10,000 |bf Load Cell

Calibrations Actions button will allow you to select a different calbration, clear calibration, or send the current calibration
to the selected device and Input. Mote that changing or clearing the calibration here will not change the calbration on
the device unless you send the calibration to the device. Use Tools button to import/export a calibration.

Tools 2 ] ’ Calibration Actions - Done

Devices

This section shows all devices that have been connected to this computer. Y ou can see
in the above picture that there have been six devices connected at one point. If adevice
has a check mark next to it, it is connected.

[ nputs

Once adevice has been chosen, you will seealist of inputs. Therewill be four inputs
per device. Calibrated channelswill have a green diamond next to them, and
uncalibrated channelswill have ared diamond next to them.
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Calibration I nfor mation

Thiswill show you information about what the computer currently hasfor the calibration
itisusing for the device and input selected. Thismay not be the same calibration that is
on the deviceitself. Thisinformation cannot be edited except for the commentsfield.
Onceacalibration is performed or received from the device, it is permanently stored.
Comments can be added at any time.

Transducer I nfor mation

Once adevice and input have been selected, information about the transducer used with

the calibration can be seen. The transducer information can be changed and added at
any time.

5.4.2 Managing Calibration Guide

Viewing Calibrations and Confiqur ations:

1. Open the Managing Calibration and Configuration tool, this can be found under Tools.

2. Select adevice and input to view acalibration for.
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Calibration Management

Calibration Management

Devices Calibration Information

+ iDevice 1 -Connected ||| Name Vahe

 Device 2 -Unconnected Configuration Zero |0000000

4 Device 3 -Unconnected Configuration Max |1000.0

% Device 4 -Unconnected

# Device 5 -Unconnected Calibration Max | 10995

% Device 8 -Unconnected Calibration Zero 206
Calibration Gain |4
Calibration Slope |0.092687

Comments A great comment
Inputs Transducer Information
< Input 1 (LOAD 1) Name Value
4 Input 2 (DISPLACEMENT 2) Index 9/21/2006 3:36:27 PM
@ Input 3 (DISPLACEMENT 3) Name
€ Input 4 (DISPLACEMENT 2) Serial Number 55879
Model
Key Capacity
<» Input is calibrated. Full Scale Output {mv/V)
@ Input is uncalibrated. Comments

Calibrations Actions button will allow you to select a different calibration, clear calibration, or send the current calibration to the
selected device and Input. Note that changing or clearing the calibration here wil not change the calibration on the device
unless you send the calibration to the device. Use Tools button to import/export a calibration.

Tools = ] ’ Calibration Actions -

Figure MCG1: Calibration Management window.

3. Transducer information can always be edited for adevice. Simply edit what you want
and you will be presented with a save button once you start editing.

Changing the calibration:

1. Select Change Calibration button. Thiswill reveal all the calibrations possiblefor this
input. Only calibrations calibrated for thisdevice and input will be shown.
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bration Managemen !E
Calibration Management @
Devices Select Calibration for Device 1 Input 1 (LOAD 1)

Calibration -
Date DevID ChHum Comment(s)
8/9/2006 1226:09 P 1 1 None
8/9/2006 122720 M1 1 None
8/14/2006 12:20:34 |1 1 MNone
8/23/2006 2:22:54 1 1 MNone
8/24/2006 10:40:48 |1 1 None
8/24/2006 11:12:12 |1 1 None
12,2006 11:54:17 )1 1 A great comment |

K | o[ |

Calibration/Transducer Details

Inputs MName Value MName Value
Configuration Z... Index Q9/21/2006 3:3...
Configuration ... (1000.0 Mame
Calibration Gain (4 Serial Number  |53879
Calibration Slope (0.092687 Maodel L
Calibration Max [10995 Capacity

Key Comments A great comm... Full Scale Outp... v

< Input is calibrated.
& Input is uncalibrated.

[ Delete Calibration l [ Make Current ] I

Calibrations Actions button will allow you to select a different calibration, clear calibration, or send the current calibration to the
selected device and Input. Note that changing or clearing the calibration here wil not change the calibration on the device
unless you send the calibration to the device. Use Tools button to import/export a calibration.

Tools = ] I Calibration Actions - l

Figure MCG2: Using a different calibration for an input.

2. Selecting calibrations from the Database view will show their valuesin the Selected
calibration and transducer information section.

3. Click onthe Select button to select to use this calibration for the selected device and
input. Y ou can aways go back to what you had before.

4. After clicking the select button the calibration will be set for the software. This does not
change the hardware setting though. If you wish to change the hardware setting also,
click the Send Calibration button. Thiswill be necessary if the new calibration usesa
different calibration than the previous calibration.

Clearing acalibration:

1. Select adevice and input.
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2. Pressthe Clear button. This clearsthe software calibration, but not the calibration on
the device. To clear the calibration on the device, do this from the device panel.
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6 Retrieving and Viewing/Exporting Test Data

There could be instances where you have performed atest using the machine and not the
computer, but want to retrieve the test data from the machine. To aid you with thistask,
Humboldt Material Testing Software shipswith a coupletools. Oneretrievestest datafrom
the machine, and the other views and exports the test data to Excel.

To Retrieve Data: goto Tools/Download Machine Test Data
Help with Retrieving Datalss]

To View/Export Test Data: goto Tools/ViewExport Machine Test Data
Helpwith View/Export Retrieved Datal es]

6.1 Retrieving Data

If atest has been performed using the Humbol dt Machine and not the HM TS software then
the Retrieve Test Data Tool can help.

From the main menu select Tools/Download M achine Test Data
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Humboldt Material Testing Software
EFiIe View Calbration Tools Monitor \Window Help

* New Test~ NN  BER

B Retrieve Machine Test Data

— Machine Select for Retrigving D ata
Ay alable Devicels) S elected Device|s)

Select device[s] to [Device 1 > | Mone Selected Fietrieve [ata |
retrieve machine
best data. < |

— Store Data

Projects Project Information
Mo Projects Ho Data

Select project data to stare. GazUelected | Leige

ICDnnected Devices: 1 ||Unit5: Englishl

BINOTE: The communication method for Retrieving Test datain this manner differsfrom
the communi cation method used in the rest of the software. In order to download the test
datathisway, all communication with devicesis paused. Make sure that no other tests are
running using the software before performing this option.

Stepsfor retrieving data:

1. Select adevicefrom the Available Device(s) list, and use the right arrow to the | eft of
the list to add it to the selected deviceslist. Note, more than one device can be selected
and added to the Selected Device(s) list.

2. Onceyou have at least one device in the Selected Device(s) list, click the Retrieve Data
button. Thiswill begin the dataretrieval process.
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3. After atest has been received, it will be populated in the Projects List. Click ona
project to view the test values received.

4. If multiple projects were downloaded, then multiple projects can be selected and will be
highlighted inyellow. To highlight multiple projects, hold the Shift key and left click on
the projects from the Projects list box.

5. Select the desired projectsto save, and click on the Save Selected button.

6. Youwill beprompted if you would liketo view the newly saved data. Click Yesor
open the Tools/ViewExport Retrieved Test Data.

Click herefor help with View/Export Retrieved Datales!.

6.2 View/Export Retrieved Data

After information has been retrieved using the Retrieving Datals+] tool, the information can
then be viewed with graphs and exported.
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Humboldi Material Testing Software [ Machine Test Data )
File “iew Calbration Tools Maonitor window  Help - 8 X
Mew Testr 3 e& -'i\ =

Store Data
Projects Project Information
Mo Data I
Graphed D at
rap- ed [ ata 10—
H-Axis
9_
Select -
3_
Y-Axiz
?_
Select -
E_
Graph Type

Line-Tick =

= M W e
| | | |

Y-Axiz
T

=
o
-
o
o =
.
i =
==
=
=
ag—
d_
=

Select data to export.

Cannected Devices: 1| Units: English
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To View Data:

Select aproject from the Projects Listed. The information will be displayed in the Project
Information window.

View Data Graph:

After aproject has been selected, agraph of the data can be displayed. Simply select what
you would like to graph using the X-Axisand Y-Axisdrop down lists.

Pr oj ects Name Change:

To change the name of a project, single left-click on the name of the project in the projects
window. Oncethetext is highlighted, type the name change and press enter.

Exporting Data:

Select a project from the project list and click the Export button.
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v

7.1

Tests

Humboldt Material Testing Software has the ability to do many different tests. The software
includes al the tests, but only the User Defined test isfree of charge. All other tests contain
atria period, oncethetria period expires the tests can be purshased separately.

Humboldt Material Testing Softwar e testing capabilities:

e Consolidation Test (HM-1100SW)es]

e Direct Shear (HM-2700SW)lo

e Marshall Test (HM-3005SW)lrd

e HVeem (FREE)|us

e CBR/LBR (HM-3001SW)}:=3)

e Unconfined Compression (HM-3004SW)|us)

e Unconsolidated Undrained Triaxial ( HM-30028\N)E3

e Consolidated Undrained Triaxial (HM-3003S\W)lissl

e User Defined (FREE) o7

Project Information

Summary: The Project Information page contains general information about the project you
are currently working with. Thisisalso where global itemsfor the test can be manipul ated.
Not all information hasto be completed, thisinformation can be completed at any time.

Project Information Items:
eTest Units - Select what units you want to perform thistest in (English or Metric). If
switching between english and metric, all valuesin thetest will be switched and displayedin

the desired value even if the test was not performed in those units.

e Calculation Method * - This can only be found inthe CBR/LBR test. Usethisto select if
you would like to find CBR or LBR values in the tabulation section.
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e Test Standard - The test standard you are following when running the current test
(defaultisASTM).

e Project Name - Name of project.

e Project Number - Number designation of project.

e Sample Location - Location where sample was obtained from.
e Client - Theclient that thistest is being performed form.

e Job Number - Number designation for thisjob.

e Sample Number - Sample number given for thistest.

Date of Sampling - Date when this sample was originally obtained.

Sampling Time - Timewhen thissamplewasoriginally obtained.

Date of Receiving Sample - Date when this sample was received for testing.

Received Time - Time when this sample was received for testing.

Boring Number - Boring number designation.

Remarks- Any general remarksfor thistest.

7.2  Test Template Wizard
The Test Template Wizard is a step-by-step guide to help you create templates for your tests.

Step 1: In the New Test menu, click on Test Template Wizard.
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Humboldt Material Testing Software
hration Tools Window Help

Consolidation Cedometer (HIVI-11005W)

Direct Shear (HI-27005W)

Mlarshall (HIVI-30055W)

CBR/LBE. (HM-30015W)
HVeem (Free)

Unconfined Corapression {HIW-30045W)
Unconsolidated Undrained Triadal (HW-30025%W)
Consolidated Undrained Trisdal (HW-30035W)

User Defined (Free)

Test Template Wizard
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Step 2: The Test Template Wizard will load to the start screen. Click "Next" to begin.

Test Template Wizard

O
—
e

N
@

et

5
(=
5

-

L
o

fe

Welcome to the Test Template Wizard

This wizard will assist you in creating templates to gquickly set up tests.

To contitme, click Mext.

73

< Back

Cancel
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Step 3: Click either Create New or Edit Existing Template and then click "Next."

Test Template Wizard

Create new or edit existing template.

Create a new template or would you like to edit an existing template?

() Create New Template

or

{0 Edit Existing T emplate

Template Location

Test Type = Unbnown

To continne, click Mext.

T ———— l [ — I [ Cancel

2 Note: If you choose to edit an existing template, click the "Open" button to the right and select
your template location. Locate the file that you would like to use and then click "Next" to continue
with the Test Template Wizard.
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Step 4: Choose which test you would like to create a template for the click "Next."

Test Template Wizard

Templaie test type.

Select a test tyrpe that this template will be associated with,

() Consolidation Test

() Ditect Shear Test

) Matshall Test

() CERFMLER Test

() Unconfined Test

() Uneconsolidated Undrained Test
() Consolidated Undrained Test
(%) Uzer Defined Test

To contitnae, click Mext.

< Back
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Step 5: Fill in all of the information for the Test Setup. (ex. In the User Defined Test Setup you
would input data for Channels, Logging Type, Trigger Condition, Stop Condition, Motor Parameters
& other.) Once this is completed, click "Next."

|'i§ Template Wizard E] E|

Template setup.

User Defined Template Setup
Test Channels V Logging Type v Start Condition v Stop Condition v Muotor Parameters

Select Inputs =
Instrument I Sefup

Select Dewice HNOMNE

WMonitor Instrument 1 Calibration Limnits Enabled

Instrumeni 2 Sefup —
Select Dewvice NOHWE

Wonttor Instrument 2 Cahbration Liruts Enabled El

To contitnae, click Mext.
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Step 6: You will now be prompted to save the template. Choose the location on your computer
where you would like to save the document, then name it and click "Save."

Template Save Location

Savein:

3

My Recent
Documents

Dezktop

)

My Documents
by Computer

—
I

by M etwiork,
Places

1 - INvOICES
|2 - QUOTES
[E‘S - My Pictures
|4 - POF'S
IhacT
IChAdobe
ICasTM
IC3)COMCRETE
ICheps0S_setup
I=hhelpman_pdf
I IEM

|53y eBooks

@My Music

[@ My Videaos
[h T-Specs

File name:

Save az lype:

|TPL {*.TFL)

ﬂ | Save |
j Cancel
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7.3

Step 7: You have now completed the Test Template Wizard. You can either create and New

Template or click Done to exit the wizard.

Test Template Wizard

Template compleied.

Congratulations, you have successfully completed and saved the template.

Diotie

Automated Tests

This section will help you understand HMTS's automated test window. If you need to know

how to setup an automated test, please Click herel o],
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UCTest1.HSD =-- Unconfined Compression Test -->

Project Navigation Unconfined_Test (Automated)

% Project Information Percent Percent
Speci 10,0001bf Load Cell | DISPLACEMENT 2 Stress Drop Strain
-] Specimen A

@ Information (Jr(Jl\(J(J? (Jr(J(J(J (Jr(J(J(J @

% Setup Total Test Time: 00:00:25 -

Axial Deviator

-1 Specimen B

@ Information

& Setup

% Tabulation
-1 Specimen C

@ Information

% Setup

% Tabulation
-1 Specimen D

@ Information

@ Setup

% Tabulation
-1 Graphs

® Stress Strain - (9)

. Load Disp ¢
Time ¢1hs > cind Strain Stress

MNo . 05 (psi>
@ ® ®

00:00:00 30 0.001 0.000 0.000

Reading

Current Test Status: Testin Progress @

Figure 1: Automated Test Window.

Automotated Test Window Description

1. Depending on thetest you will have from 1 to 4 inputsinvolved in atest. Theinputs
involved in thetest will belisted from left to right and will contain the device number or
name if one has been given and the input or input name if onewas assigned. Theinputs
will show the current value and should represent exactly what the device theinput is
connected toisdisplaying. Vaueswill bedisplayedin Yellow, Green, or Red. See
below for color descriptions.

Color Descriptions

e YELLOW - test trigger has not been met.

e GREEN - test trigger was met and test is in progress.

e RED - test stop condition was met, an error occured in the test, or the user pressed
the Stop Test button.

2. Sometest show extended values. For example, the Triaxial series of test show Percent
Stress Drop and Percent Strain. The values are calculated continually.

3. Thiswill show the current number of seconds that have passed since the test was
activated and the number of seconds since the test triggered. Color for thiswill be
displayed in Yellow, Green, or Red depending on the current test state. See below for
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color descriptions.

Color Descriptions

e YELLOW - time ellapsed in seconds since test was activeated.

e GREEN - test trigger was met. time ellapsed since test trigger.

e RED - test stop condition was met, an error occured in the test, or the user pressed
the Stop Test button.

4. Tabulated dataindex. Number of data points collected.

5. Ellapsed time that a data point was received.

6. Valuesin black represent data points received from hardware. Any valuesin green are
calculated val ues cal culated from specimen information parameters and data points
received.

7. The stop test button can be used at any time during testing to stop the test. If atest

does not contain a stop condition the Stop Test button will have to be used to stop the
test.

8. Display any status messages. Some messageswill be displayed hereaswell asina
popup box.

9. List of any graphsthat can be viewed. Graphs can be viewed while atest isrunning,
clicking on agraph will not stop atest.

7.4  TestRecovery

The Humbol dt hardware and HM TS software have safeguards built into them to assure that
tests running stay running. We know how lengthy and complicated test can be, that iswhy
we have spent much time and energy into assuring your test runs smoothly.

2| CAUTION: ALL TEST NEED TO BE STOPPED IN HMTS BEFORE ANOTHER
TEST USING ANY OF THE CURRNETLY RUNNING TESTS INPUTS CAN BE
USED.

SCENARIO 1

| was running atest and my PC shut down.

Answer: All you need to do is start HM TS and open the test that is still running, the
software will continue whereit left off and retrieve any missed data points.

SCENARIO 2
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| was running atest and | accidently closed the test, HMTSis still running.

Answer: Just open the test again, the software will continue where it left off and retrieve
any missed data points.

SCENARIO 3
| was running atest and HM TS encountered a problem.

Answer: If HMTS s still open, you will need to closeit. Open HMTS and open the
test. The software will continue where it left off and retrieve any missed data points.

SCENARIO 4
| lost power to my test equipment; HM TS is still runing.
Answer: If power islost to your test equipment the test will be comprimised. Turn the
equipment back on. HMTS will collect any pointsfrom it, but the test will not collect
any more data point or follow any trigger or stop conditions.

SCENARIO 5

| lost power to my test equipment and HMTS is not running anymore due to power
failure or error.

Answer: If power islost to your test equipment the test will be comprimised. Turn the
eguipment back on, open the HM TS software, and then open the test. The test will
continue where it left off, but no datawill be collected and trigger and stop conditions
will not bevalid. Thetest will need to be stopped.

7.5 Re-retrieve Test Data

The HMTS allowsyou to re-retrieve test data. Thisisprimarily used if atest stopped and
did not retrieve all the dataor is missing points. Thisbutton isonly visible when an
automated test is not in progress.

NOTE: Thisonly allows datato be collected that is already present on the test devices, it
does not allow the test to continue running or restart the test where it left off.

CAUTION: Beforeyou can re-retrieve any test datayou will be prompted to seeif you
meet the criteria necessary to re-retrieve the test data. Follow the prompts very closely, a
wrong selection could comprimise the test data that currently exists.

Dir ections
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1. Click onthe Re-retrieve Test Data Button.

2. Youwill be prompted "Have devices and channels used by thistest changed since last
tests?'.

Answer Yes:

If the test setup has changed. Y ou will not be ableto re-retrieve any data.
Answer No:

Y ou will continue to the next prompt.

3. Next you will seethe prompt "Have channels utilized for this test been used by any other
tests since the test was completed?'.

Answer Yes:
If you have used the devices and channels used in thistest in another test. Y ou will
not be able to re-retrieve any data. If you do continue the data you currently have
might mix with data from another test and your test datawill be useless.
Answer No:
Y ou will continue to the next prompt.

4. Thefinal prompt is"Recollect all datafor thistest, even dataaready received?'.

Answer Yes:

If you would like to recollect all datafor thistest, even points that are not missing
any data.

Answer No:
If you only want to retrieve missing data points.
5. Depending on your answer to item 4 the data will be retrieve or recollected.

6. Pressthe Stop Re-retrieving Test Data button to stop collecting data.

7.6  Reporting

To make a report for your test, click on the Excel icon located in the toolbar or in the File menu click
on the Export Test Report button to see your exporting/report options.
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If you wish to only make a report for a single specimen, then click on Create Report for Specimen
<A...D>. If you wish to make a report for all specimen then click on Create Report for All
Specimen.

3| Note: Create Report for All Specimen button will only create a report containing specimen that
have test results.

Sample Reports:

Below are two examples of what your report will look like (CBR test report shown). You must have
Microsoft Excel installed on your computer to access and print the reports.

E3 Microsoft Excel - CBRTEMPLATE E”E|El
@_] File Edit Wew Insert Format  Tools Data  Window  Help Type a question for help = 2 @ X
HRN=R" RENR= NN =N EENERA N RIK - N R IN) T NG Eiw - B |=|$ !
T [ [ R T *_dl v | _\ﬁ ﬂ @_H 4 Reply with Changes... Eod Rewiew. .. !
W24 - o
A el ¢ | b |[EJF|l 6 | H [ 1 [ J | K J]JL|M-ZF

8| o | Load Penetration Curve -
g

il 160.0

12

13 140.0 ,,f”/
14 /
15 e

1200
17 - =+ Specimen A
18 E 100.0 —=— Specimen B
19 o : i f
2 == / —a— Specimen
[1h) .
31 5 200 = Specimen D )

Correction A

/ »

3 / O Correction B
iy
]

24 B0.0 Cotrection G
25 %
Bl o 400

Caorrection D
7T ' /
28
200 A

A

Load {psi)

31 0.0 ¢
32 0.000 0.100 0.200 0.300 0.400 0.500

= Penetration {in}
4 4 » M}CBR Test, Specimen & Test Data / |< l >

Ready ML
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E3 Microsoft Excel - CBRTEMPLATE CFEX
@_] File Edit Wew Insert Format  Tools Data  Window  Help Type a question for help = 2 @ X
NS HO SRR s 98 -me Hiv - B|=|Ss g
N Mt i I BT B N o | [ = (i | ¥ Reply with Changes... End Rewiew,.. !
L13 - b3
Als|l ¢ [ o | E [ F | & [ H | 1 [ 4 | 7]

11 Sample Location: X County, USA T
12 Sample Description: Clay

13 Remarks: Sample compacted to approximately 90 95, and 100% [_
14

15 Specimen A Sample Data

16

17 Sample Type:  Other LL: 61 PL: 37

18 Load Ring Caonstant:  1.00 Sweell: 0,109

19

20 Sample Parameters Before Soaking After Soaking

21 Maold Weight (o) 0.5

22 Height (in) 4 59 4,58

23 Weight Mold + Sail o) 47.74

24 Wet Weight Soil(g) B0.21

26 Moisture Content (%) 26.4 272

2 Ory Density (pcf) 96.3 956

25

29 Specimen A Test Data

30

a1 Read Number Load Disp. Load (psi) Penetration (in)

33 o 0o 0.000 0o 0.000

34 1 84.0 0.025 230 0.025

35 2 129.0 0.050 430 0.050 -
4 4 » M]y CBR Test % Specimen A Test Data / ¢ | Bl
Ready ML

7.7 Consolidation (Oedometer)
7.7.1 Consolidation (Oedometer) Test

The Consolidation Test was designed to allow usersto perform a consolidation test from
start to finish using their equipment and the Humboldt Material Testing Software.

Thistest contains atria period, once thetria period has expired, you will need to purchase
the software. Once you have purshased the software Humboldt will provide aregistration
key for the Consolidation Test module. Once the softwareisregistered you will have
unlimited use of the Consolidation Test and Reports. For more information on registering a

test module see: Reqistrati onl 7],
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For more information or to purchase this module please contact Humboldt at 1-800-537-
4183 and ask for software part number HM-1100SW.

Consolidation Test Features:

e Test Setup specific to consolidation test requirements

e Test Information is stored, and all calculations are performed for you

Livetests(real time)

Livegraphing capabilities

Complete report of test including all calculation and graphs required for testing

Review and export tests using Microsoft Excel

e Smart Test. Will automatically pick up whereit left off if the test was not finished due
to unexpected events within your computer.

M orelnformation

e For Information on the project information sheet, goto
Consolidation (Oedometer) Project Information|ss] hel p.

e For Information on specimen information sheets, goto
Consolidation (Oedometer) Specimen Information|ss] help.

e For Information on specimen setup sheets, goto
Consolidation (Oedometer) Test Setup Guidelsol help.

e For Information on specimen tabul ation sheets, goto
Consolidation (Oedometer) Test Results/ 2] help.

e For Information on specimen graph sheets, goto Consolidation (oedometer) Graphs!es|
help.

2l Note: To export to Microsoft Excel, Excel must be installed on your computer.

© 2006 Humboldt Scientific, Inc.



86

Humboldt Material Testing Software Manual

7.7.2

Consolidation (Oedometer) Project Information

HOWTO OPEN: To get to the Project Information screen for a specific test, open the
desired test or select anew Consolidation Test. The project information for the project will
be thefirst thing to load.

2| Note: The Consolidation Test Project Information holds all values and descriptions that

will beglobal to al specimensin project. Not all information hasto befilledin, thisformis
mainly for reporting purposesonly.

Project Information

e Test Units- Unitsfor theentiretest. All values and tabulated valueswill be represented in
either English or Metric.

e Test Standard - Test standard used for this test.

e Project Name - Name of this project.

e Project Number - Number designation for this project.

e Sample Location - Location sample was taken from.

e Client - Client thistest is being performed for.

¢ Job Number - Number designation for job.

e Sample Number - Number designation for this sample.

e Sample Description - Description of sample.

e Date of Sampling - When sample was taken.

Sampling Time- Time of sample.

Date of Receiving Sample - When the sample wasreceived by |ab.

Received Time - Time samplewasreceived by |ab.

Boring Numer - Boring number.

o Remarks- Any additional remarks.

7.7.3 Consolidation (Oedometer) Specimen Information

HOWTO OPEN: To get to the test information screen for a specific test, open the desired
test or select anew consolidation Test. Click Information for the desired Specimen in the
Project Navigation pane. Thetest information for that specimen will load.

The Consolidation has values that will be required for report purposes and for calcul ating
tabulated values correctly. Vaues can be entereded before or after the test. The program
will prompt you if any values are missing for test calculations. If you decide not tofill inall
values and the values are required for tabulation calculations, after the test has finished, you
can enter the valuesin and tabulated values will be recal cul ated.
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To enter information on the Specimen Information page, click in the box to the right of the
description field and add your information.

Consolidation Specimen Parameters

Specimen I nformation

e Sample Description - description of the visible characteristics of this specimen.
e Depth - depth at which this sample was taken from.
e Test Procedure - test procedure used when evaluating this sample.
e Sample Type - specifiesfor report whether this sample was remolded or
undisturbed.
Molding Date - date this sample was place in amold.
Test Date - date this sample was tested.
Liquid Limit - sampleliquidlimit.
Plastic Limit - sampleplasticlimit.
e Plasticity I ndex - sample plasticity index.
e [SG] Specific Gravity - specific gravity at location of testing.
Assumed or Measured
e Remarks- any further remarks for this test that you want to include in the report.

| nitial Specimen Parameters

Initial Specimen Dimensions\Worksheet

e Initial Height Reading 1 — 3: three different height measurements taken of the
specimen.

e Initial Diameter Reading 1 — 3: three different diameter measurements taken of the
specimen.

e [IH] Initial Height - average height of the specimen based on height readings 1 —
3. Zero heights are not averaged in.

e [ID] Initial Diameter: average diameter of the specimen based on diameter
readings 1 —3. Zero diameters are not averaged in.

e [IA] Initial Area: area of the specimen based on diameter.

|A =1D”
e [IV] Initia Volume: volume of the specimen based on height and diameter.
IV=1A*IH
[RW] Weight of Ring - weight of ring.

Moisture Information Worksheet
e [MW] Weight of Moist Soil + Container: weight of moist soil + weight of
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contai ner measurement.
e [DS] Weight of Dry Soil + Container: weight of dried soil + weight of container
measurement.
e [WC] Weight of Container: weight of container.
e [MC] Moisture Percentage: moisture content calculation.
MC=(MW -DS)/(DS-WC) * 100
[MWR] Initial Specimen Moist Weight + Ring Weight
[IMW] Initial Moist Weight - not shown in information sheet
IMW = MW - MWR
[IDD] Initial Dry Density - calculated initial dry density.
[sw] Weight of Solids= (IMW / pc) / (1 + IMC /100)
[v] Volume=Pl * (ID/ic)*/4* (IH/ic)
IDD =sw/v

[pc] Gram = Pound = 453.9
[ic] Inch &> Foot = 12

[TWD] Initial Wet Density - calculated initial wet density.
[v] Volume=Pl * (ID /ic)*/4* (IH/ic)
IWD = (IMW / pc) / v

[pc] Gram = Pound = 453.9
[ic] Inch &> Foot = 12

[1S] Initial Saturation - calculated initial saturation.
[v] Volume= (Pl * ID?) / 4* IH
[sw] Weight of Solids=IMW /(1 + IMC/ 100)
[vx] Initial Volume = (sw * (IMC/ 100)) / cf
[vv] VoidsVolume=v —(sw/ (SG * cf))
IS=vx/vv* 100
[cf]in® > cm® = 16.387

[IVR] Initial Void Ratio - calculated initial void ratio.

[dm] Dry mass= (MWR - RW) /(1 + IMC/ 100)
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[hs] Height of solids = (dm/ (IA * SG * 0.99821)) * 0.06102376
[hv] Height of voids=IH - hs

IVR=hv/hs

Final Specimen Parameters

Final Height Source - usethisto set if the final height isretrieved from the summary or
input manually.

[FH] Final height - final height after test is compl eted.
Final Moisture Information Worksheet
e [FMW] Weight of Moist Soil + Container: weight of moist soil + weight of
contal ner measurement.
e [FDS] Weight of Dry Soil + Container: weight of dried soil + weight of container
measurement.

e [FWC] Weight of Container: weight of container.
¢ [FMC] Moisture Percentage: moisture content calculation.

FMC = (FMW -FDS) / (FDS-FWC) * 100
[FMWR] Fina Specimen Moist Weight + Ring Weight - final weight of ring and sample.
[FMW] Final Moist Weight - not show in information sheet.

FMW = FMWR - WR
[FDD] Initial Dry Density - calculated initial dry density.

[sw] Weight of Solids= (FMW / pc) / (1 + FMC /100)

[v] Volume=Pl * (ID /ic)*/4* (IH/ic)

IDD =sw/v

[pc] Gram = Pound = 453.9
[ic] Inch &> Foot = 12

[FWD] Initial Wet Density - calculated initial wet density.
[v] Volume=Pl * (ID /ic)*/4* (IH/ic)
IWD = (FMW / pc) / v

[pc] Gram = Pound = 453.9
[ic] Inch &> Foot = 12
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[FS] Initial Saturation - calculated initial saturation.
[v] Volume= (Pl * ID?) / 4* IH
[sw] Weight of Solids=FMW /(1 + FMC/ 100)
[vx] Initial Volume = (sw * (FMC/ 100)) / cf
[vv] VoidsVolume=v —(sw/ (SG * cf))
FS=vx/vv* 100
[cf]in® > cm® = 16.387

[FVR] Initial Void Ratio - calculated initial void ratio.
[dm] Dry mass=FMW /(1 + FMC/ 100)
[hs] Height of solids= (dm/ (FA * SG * 0.99821)) * 0.06102376
[hv] Height of voids=IH - hs

FVR=hv/hs

7.7.4 Consolidation (Oedometer) Test Setup Guide

HOWTO OPEN: To get to the test setup screen for a specific test, open the desired test or
select anew Consolidation Test. Select the Setup for the desired Specimen in the Project
Navigation pane. The test seup for that specimen will load.

To run an automated test you must setup the test parameters. The Consolidation test is a
single phase test with multiple load sequences. Use the tabs at the top of the test setup to
navigate between eash phases test setup.

Once all the setup information has beenfilled in for the specified phase, that phase can be
run. If any setup parameters are incorrect you will be prompted. When you press the Run
Test button, if you are running anew test or there is no data for this specimen and phase the
test will beginimmediately. If dataexistsfor the specimen and phase, you be prompted
whether you want to over write the data or not.

Consolidation Test Setup Parameters

The consolidation stage can be run with the hardware. Y ou need to input the test
parameters for thistest.

If you want input test data manually, just goto the tabulation section for that specimen
and select the consolidation tab. From here you can manually input consolidation test
data.
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2| Note: To run the consolidation stage you will need to have your Initial Height and
Height after Saturation filled in the specimen information sheet. Y ou can still run the
test, but it isrecommended you fill thisvaluein. See

Consolidated Undrained Triaxial Specimen Informationll for more.

Consolidation Setup Explanation:
¢ Load Sequences

Select Load Segunce - Click on thisitem to select aload sequence to use for the
consolidation phase of thistest. A sequence must be selected to run the test.
Sequences can be created or modified using the

Consolidation L oad Frame Calibration/Sequence Tool [so].

e Consolidation Channels

Select Displacement Device - Select the device that the displacement transducer is
connected to.

Select Displacement Input - Select the channel that the displacement transducer is

located at on the volume device you selected.

Channel Reverse - Select thisif the displacment transducer is an anolog transducer
and iscalibrated opposite normal. Default is No.

e Logging Type (Elapsed Time Table can only be selected)

Value - The consolidation data points will be gathered using a user defined table of
time intervals. Click on this box to setup atime table to use with your test.

e Stop Condition

Conidtion - Select Time Delay, Distance (Up/Forward), Distance (Down/Reverse),
or None for user stop.

TimeDelay

Value- time (HH:MM:SS:m) to delay before the test will stop. Thisistimefrom
when the test start condition is met.

Distance (Up/Forward) or Distance (Down/Reverse)
Device - Device the stop condition will occure on.
Input - Input on the device the stop condition will occure.

Value - when the device and input selected have travelled this value the test will
stop. Thisisthe distance from when the test start condition is met.

Consolidation Test Sequence Select
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The consolidation test is not automated to move from one sequence to the next, but it will
prompt you before running the test what sequence it things your ready to run.
Select the load sequence to test with:
Load Sequence Index Count Completed |#
0.125 tsf 24
0.250 tsf 43
0.500 tsf 24
1.000 tsf 19
2.000 tsf 20
4000 tsf 23
2.000 tsf 21 )
1.000 tsf 42
0.500 tsf 24
1.000 tsf 21
2.000 tsf 26 3
]:3 | ‘ Cancel
Click Ok to start the selected sequence and Cancel to abort.
7.7.5 Consolidation (Oedometer) Test Results

HOWTO OPEN: To get to the tabulation screen for a specific test, open the desired test or
select anew Consolidation Test. Select Tabulation for the desired Specimen in the Project
Navigation pane. The Tabulation for that specimen will load.

The tabulation sheet iswhere live tests are shown as well aswhere you will edit any test data
if necessary. When atest isrunning you can not edit data for that specimen.

2| Note: The User Defined test does not allow you to edit any test data after atest is
completed.

Data Entry (All Phases)

e The enter key will move to the next editable cell, if it isat the end of arow, it will
move to the next editable cell in the next row.
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e If you are at the end of the data and at the last editable field when you press the Enter
key anew row will automatically beinserted for you.

e Data Entry Hot Keys (Hold a key combination to apply desired action).
INSERT = CTRL + i - will insert arow beneath the current row.
DELETE = CTRL + d - will delete the current row.
DELETEALL =CTRL + a- will deleteall rows.
¢ Only certain columnsfor each phase can be edited. Editable fields arein black,
excluding the Reading No. The Reading number isgenerated at all timesby the
software.

Consolidation Phase Editable Fields: Elapsed Time and Displacement.

Shear Phase Editable Fields: Elapsed Time, Horizontal Deformation, and Vertical
Deformation.

Automated Testing

e See the Consolidation (Oedometer) Test Setup Guide/ o] for moreinformation on
setting up atest.

¢ All datapoints are received from the hardware. Any points that appear to be missing
will be updated if they are present on the machine.

e |If the computer shuts down in the middle of atest. Start the computer, open HMTS,
and open the test, the test will gather any missed data points and continue where it left
off.

e If you have set the start condition, the stop condition, or both and the computer shuts
down before the start or stop condition was met, the devices in the test will handle
those conditions even if the computer was not running when they occured.

¢ If amotor was envloved in atest and a stop condition was met, the motor will stop
regardlessif the HMTS software and that test were open.

e If operator stop was selected and the HM TS software and test envolving the motor
was not opened, the motor will not stop. The test will continue collecting points until
you stop the motor manually or you stop the test in the HM TS software.

e The HMTS software and the running tests do not have to be opened at all times.
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Consolidation Tabulation Calculations

2| Note: All calculationsaredonein English (Sl units). All metric calculations are
converted from itsenglish equivalent.

Time = (HHH:MM:SS) Time the point was taken. When running an automated test the
timeisthe elapsed time. Each point contains atime stamp it receives from the hardware.
The elapsed time is the difference between the previous dataindex and the current data
index.

Displacement = Data entry.

Channel Not Reversed

Settlement = Current Displacement - First Displacement - Deformation Value from load
sequencetable.

Channel Reversed

Settlement = First Displacement - Current Displacement - Deformation Value from load
sequencetable.

Void Ratio=hv / hs

[dm] Dry Mass = (Weight of ring and sampe - Weight of ring) / (1 + Initial moisture
content / 100)

[hs] Height of Solids= (dm/ (Initial area* Specific gravity * 0.99821)) *
0.06102376

[hv] Height of Voids = (Initial height - hs) - Settlement

Consolidation Tabulation Calculations

L oad Sequence = Sequence number.

Cummulative Change in Height = height change after each load sequence.
Specimen Height = final height after each load sequence.

Height of Voids=initial height - height of solids- cummulative changein height.
Vertical Strain = cummulative changein height / initial height * 100

Void Ratio = height of voids/ height of solids

t90 Fitting Time (can be manually entered) = obtained from t90 tangent line.

t50 Fitting Time (can be manually entered) = obtained from t50 tangent line.

t90 Cv = (0.848 * (cummulative changein height / 2)°) / average height during consol
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Note: Valueis converted to ft*/year in english and mm?’ /sec in metric
t50 Cv = (0.197 * (cummulative changein height / 2)°) / average height during consol

Note: Valueis converted to ft*/year in english and mm?’ /sec in metric

7.7.6 Consolidation (oedometer) Graphs

HOWTO OPEN: To get to the graphs for a specific test, open the desired test or select a
new Consolidation Test. Select the desired graph from the Project Navigation pane. The
selected graph will load.

All graphs are updated when the data changes. If you would like set the graph areayourself,
use the Options located at the top of each graph window.

If agraph hasno data, it will not show agrid, but a blue window with only atitle.

If you are unhapply with the scaling chosen by the software use the Manual Scaling options
located in the toolbar above the graph.

DRAWING INSTRUCTIONS: Some graphs contain tool for constructing tangent lines.

Drawinglines

1. Click onthetool item to start the drawing process.

2. Move your cursor into the graph area, you should notice that a point follows
your Cursor.

3. Click inthegraph area, this point iswhere your line will start.

4. Moveyour cursor in the graph area and you will see aline being drawn.

5. Click inthe graph areaagain and thiswill finish the drawing sequence and your
linewill bedrawn.

Editinglines
1. Inthegraph areaclick onan end point of aline.
2. By moving your cursor, you will seethat you can reposition the lines endpoint.
3. Click again at the desired |ocation to reposition the line.

Placing points
1. Click onthetool item to start the drawing process.
2. Move your cursor into the graph area, you should notice that a point follows
your Cursor.
3. Click inthe graph areato place the point at that location.

Moving points
1. Inthegraph areaclick on the point to move.
2. Moveyour cursor to location you would like to place the endpoint at.
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3. Click inthe graph areato reposition the point at that location.

Available Graphs

e Percent Strain

Percent Strains

8.363
9601

10.639
0.010 0100 1.000 10.000

Pressure (tsf)

X-AXis - Pressure
Y-AXxis- Strain

Graph Actions (located on toolbar above graph)
- None

e Final Voids
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Final Voids

=]
.E.

]
fa
=

=
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=
5
=

1.00 10.00 10000

Pressure (tsf)

X-AXis - Pressure
Y-Axis- Final Void Ratio

Graph Actions (located on toolbar above graph)
- None

e Final Voids
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Coefficients of Consolidation

1.00 10.00

Pressure (tsf)

X-AXis - Pressure
Y-Axis-cV vaues

Graph Actions (located on toolbar above graph)
- Cv From t50 x 10° toggle plot on/off
- Cv From t90 x 10° toggle plot on/off

e Height Change

10000
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Height Change
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1.00

Pressure (tsf)

X-Axis- Pressure
Y -Axis- Height Percent Change

Graph Actions (located on toolbar above graph)
- None

e Consolidation (Square Root Graph)

10.0:0

10000

99
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Consolidation (Square Root Time)

0.005-
0.013
0.025 X
0.033

0.045

;E.
E
5

g
g
wn

0.055
0.0635

0075

Time (Square Root Minute)

X-Axis- Timein sgaure root minute
Y-Axis- Volumeincc's

Graph Actions (located on toolbar above graph)
- Consolidation Sequence: Select what sequence you would like to view.
- Plot Specimen: Only one specimens plot can be viewed at atime. Click on the
plot you would like to work with.
- t90 Calculations Tool (SQR): Toggle this view the tangent line tool for
determining your t50 and strain rate for the shear stage motor value.

2 WARNING: Please refer to the appropriate standard for determining the t50.

t90 Calculations Tool (SQR)

° [ Drawi Tangent ]

Thisbutton will allow you to place the extension line of initial linear portion of
the time-deformation curve. Oncethislineisdrawn the software will draw
another linethat is 1.15 timestheinital linear portion of the time-deformation
curve.

ol Select t90 |
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This button will alow you place a point at t90.

e The Estimated Failure Strain can be selected between 1% and 5%. The default
valueis4%.

° Feset

Use thisbutton to clear al lines, points, and calculations. The time-deformation
curveisnot cleared.

Set

This button will place the calculated strain rate into the speed value in the Shear
phase in the test setup sheet for the selected specimen.

e Once the tangent line has been drawn and the t90 point has been selected, the t50
value and Strain Rate value will be calculated.

t50 Calculations = (t90 * (5/9))*

Shear Rate = height after consolidation * (Estimated Failure Strain/ 1000) /
(t90 * (5/9))

e Consolidation (Logarithmic Graph)

The datafor this plot isfrom the Consolidation stage.
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Consolidation (Logarithmic Time)

;E.
E
5

g
g
wn

1.0 10,0 100.0 1000.0

Time (Logarithmic Minute)

X-Axis- Timeinlogarithmic minute
Y-Axis- Volumeincc's

Graph Actions (located on toolbar above graph)
- Consolidation Sequence: Select what sequence you would like to view.
- Plot Specimen: Only one specimens plot can be viewed at atime. Click on the
plot you would like to work with.
- t50 Calculations Tool (LOG): Toggle thisview the tangent line tool for
determining your t50 and strain rate for the shear stage motor value.

2 WARNING: Please refer to the appropriate standard for determining the t50.

t50 Calculations Tool (LOG)

° [ Draw Intersection Lines ]

Pressing this button will place two lines on the graph, you will need to position

these line accordingly. These lines can be used to draw an extension line of the
final linear portion of the time-deformation curve, aswell as an extention line of
the steepest |enear portion of the curve.

ol Select Intersection Point |
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This button will allow you to select the d100 point which isthe intersection of
the two lines drawn above.

o | Determine 0% Consolidation |

Use this button to select a point in time, once a point is selected a triangul ation
tool will help you find the time four times the point selected.

e The Estimated Failure Strain can be selected between 1% and 5%. The default
valueis4%.

Feset

Use thisbutton to clear al lines, points, and calculations. The time-deformation
curveisnot cleared.

o | Set
This button will place the calculated strain rate into the speed value in the Shear
phase in the test setup sheet for the selected specimen.

¢ Oncetheintersection lines have been drawn, the intersection point selected, and
the 0% consolidation selected, the t50 value and Strain Rate value will be
calculated.

d50 = (dO + d100) / 2
Software searches datafor the point closest to d50 and determines aline from
two points around this data point. From thisline the t50 value is determined.

Shear Rate = height after consolidation * (Estimated Failure Strain / 1000) / t50
7.8 Direct Shear Test

7.8.1 Direct Shear Test

The Direct Shear Test was designed to allow users to perform a DS test from start to finish
using their equipment and the Humboldt Material Testing Software.

Thistest contains atria period, oncethetria period has expired, you will need to purchase
the software. Once you have purshased the software Humboldt will provide aregistration
key for the Direct Shear Test module. Once the softwareis registered you will have
unlimited use of the Direct Shear Test and Reports. For more information on registering a
test module see: Reqistration|7!.

© 2006 Humboldt Scientific, Inc.



104 Humboldt Material Testing Software Manual

For more information or to purchase this module please contact Humboldt at 1-800-537-
4183 and ask for software part number HM-2700SW.

Direct Shear Test Features:

e Test Setup specific to DS requirements

e Test Information is stored, and all calculations are performed for you

Livetests(real time)

Livegraphing capabilities

Complete report of test including all calculation and graphs required for testing

Review and export tests using Microsoft Excel

e Smart Test. Will automatically pick up whereit left off if the test was not finished due
to unexpected events within your computer.

M orelnformation

e For Information on the project information sheet, goto
Direct Shear Project Informationtos hel p.

For Information on specimen information sheets, goto
Direct Shear Specimen Informationlos hel p.

For Information on specimen setup sheets, goto Direct Shear Test Setup Guidelol hel p.

For Information on specimen tabulation sheets, goto Direct Shear Test Resultshsl hel p.

For Information on specimen graph sheets, goto Direct Shear Graphslu hel p.

2l Note: To export to Microsoft Excel, Excel must be installed on your computer.

7.8.2 Direct Shear Project Information

HOWTO OPEN: To get to the Project Information screen for a specific test, open the
desired test or select anew Direct Shear Test. The project information for the project will be
thefirst thing to load.
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2| Note: The Direct Shear Test Project Information holds all values and descriptions that
will beglobal to al specimensin project. Not all information hasto befilledin, thisformis
mainly for reporting purposesonly.

Project Information

e Test Units- Unitsfor theentiretest. All values and tabulated values will be represented in
either English or Metric.

e Test Standard - Test standard used for thistest.

e Project Name - Name of this project.

e Project Number - Number designation for this project.

e Sample Location - Location sample was taken from.

e Client - Client thistest is being performed for.

e Job Number - Number designation for job.

e Sample Number - Number designation for this sample.

e Sample Description - Description of sample.

¢ Date of Sampling - When sample was taken.

e Sampling Time- Time of sample.

Date of Receiving Sample - When the sample wasreceived by |ab.

e Received Time- Time samplewasreceived by lab.

e Boring Numer - Boring number.

o Remarks- Any additional remarks.

7.8.3 Direct Shear Specimen Information

HOWTO OPEN: To get to the test information screen for a specific test, open the desired
test or select anew Direct Shear Test. Click Information for the desired Specimen in the
Project Navigation pane. Thetest information for that specimen will load.

The Direct Shear Test (DS) has values that will be required for report purposes and for
calculating tabulated values correctly. Values can be entereded before or after the test. The
program will prompt you if any values are missing for test calculations. If you decide not to
fill inall values and the values are required for tabul ation cal cul ations, after the test has
finished, you can enter the valuesin and tabulated values will be recal cul ated.

To enter information on the Specimen Information page, click in the box to the right of the
description field and add your information.

Direct Shear Specimen Parameters

Specimen I nformation
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e Sample Description - description of the visible characteristics of this specimen.

e Depth - depth at which this sample was taken from.

e Test Procedure - test procedure used when evaluating this sample.

e Sample Type - specifiesfor report whether this sample was remolded or
undisturbed.

e Molding Date - date this sample was place in amold.

e Test Date - date this sample was tested.

e Liquid Limit - sampleliquidlimit.

e Plastic Limit - sampleplasticlimit.

e [SG] Specific Gravity - specific gravity at location of testing.
Assumed or Measured

e Remarks- any further remarks for this test that you want to include in the report.

| nitial Specimen Parameters

Sample Shape - what is the shape of the sampe. Thisvalue will determine how the area of
the sampleiscalcul ated.

Specimen Dimensions\Worksheet

ROUND Sample Shape

e Initial Height Reading 1 — 3: three different height measurements taken of the
specimen.

e Initial Diameter Reading 1 — 3: three different diameter measurements taken of the
specimen.

e [IH] Initial Height - average height of the specimen based on height readings 1 —
3. Zero heights are not averaged in.

e [ID] Initial Diameter: average diameter of the specimen based on diameter
readings 1 —3. Zero diameters are not averaged in.

e [IA] Initial Area: area of the specimen based on diameter.

IA = ID?

e [IV] Initia Volume: volume of the specimen based on height and diameter.

IV=1A*IH
SQUARE Sample Shape
e Initial Height Reading 1 — 3: three different height measurements taken of the
specimen.
e Initial Width Reading 1 — 3: three different width measurements taken of the
specimen.

e [IH] Initial Height - average height of the specimen based on height readings 1 —
3. Zero heights are not averaged in.
e [IW] Initial Width - average width of the specimen based on width readings 1 — 3.
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Zero widths are not averaged in.
e [IA] Initial Area area of the specimen based on width.

IA = IW?

e [IV] Initial Volume: volume of the specimen based on height and width.

IV=1A*IH
NOTE: All initial valuesare excluding Areaand VVolume are back calculated from thefinal
Specimen parameters.
[IMC] Initial Moisture Content - Initial Moisture Content cal cul ation.
IMC = (TW - FWD_DISH - FW_DISH) / (FWD_DISH - FW_DISH) *
100

[TWR] Total Wet Weight of Ring & Soil - weight of ring + soil.
[RW] Ring Weight - weight of ring.

[TW] Total Wet Weight of Soil - calculated weight of soil.
TW=TWR - RW

[IWD] Initial Wet Density
IWD =TW /pc/(IV /ic®)

[pc] Gram - Pound = 453.9
[ic] Inch &> Foot = 12

[IDD] Initial Dry Density
IDD =IWD/(IMC/ 100 + 1)
[IS] Initial Saturation

[vc] Volume Converted = IV * cf
[vs] Volume of Solids= (TW /(IMC/ 100 + 1)) / SG

FS=(TW - (TW / (IMC / 100 + 1))) / (vc - v§) * 100

[cf]in® > cm® = 16.387
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[IVR] Initial Void Ratio
IVR = (62.428 * SG) / IDD -1
NOTE: The software will assume awater density of 62.428
(temperature of 33C or 89.6F) if atemperatureisnot provided in the
specimen information for thistest. If atemperatureis provided, the
water density will be calculated from that temperature.

[IPOR] Initial Porosity - calcualted final porosity value.
[vc] Volume Converted = IV * cf
[vs] Volume of Solids= (TW /(IMC/ 100 + 1)) / SG
IPOR = (vc-vs)/vc* 100
[cf]in® > cm® = 16.387

Consolidation Stage Parameters

[ICH] Initial Reference Height Reading: height of specimen at beginning of consolidation
[Slt:agﬁi] Final Reference Height Reading: height of specimen at end of consolidation stage.
[CH] Height After Consolidation: height of specimen after consolidation stage.

CH = IH + (FCH — ICH)

NOTE: If FCH and ICH are bother zero, then CH will equal SH.

Shear Stage Parameters

[NF] Normal Force - Normal force value.

[NF_CALC] Normal Force - Normal force conversion depending if unitsare in English or
Metric.

NF CALC=NF* 144
[NL_LBS] Normal Load in Ibs- calculated Normal Load in |bs.
NL LBS=NF* IA

[NL_KG] Normal Load in kg - calculated Normal Load in kg.
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NL_KG=NL_LBS* 0.45359237
[NL_KN] Normal Load in kN - calculated Normal Load in kN.
NL_KN =NL_LBS* 0.004448223

Final Specimen Parameters

[FWW_DISH] Weight of Wet Soil & Dish - final weight of soil and dish.
[FWD_DISH] Weight of Dry Soil & Dish - final weight of dried soil and dish.
[FW_DISH] Weight of Dish - weight of dish.

[FM C] Final Moisture Content - cal culated final moisture content value.

FMC = ((FTW - FW_DISH) / (FWD_DISH - FW_DISH)) /
(FWD_DISH - FW_DISH) * 100

[FWR] Final Wet Weight of Ring & Soil - final wet weight of ring and soil.
[FTW] Final Total Wet Weight of Soil - calculated final wet weight of soil.
FTW =FWR - WR
[FWD] Final Wet Density - calculated final wet density.
FWD = FTW / pc/ (IV /ic®)

[pc] Gram - Pound = 453.9
[ic] Inch &> Foot = 12

[FDD] Final Dry Density - calculated final dry density.
FDD = FWD / (FMC/ 100 + 1)
[FS] Final Saturation - calculated final saturation value.

[vc] Volume Converted = IV * cf
[vs] Volume of Solids= (FTW /(FMC/ 100 + 1)) / SG

FS=(FTW - (FTW/(FMC/ 100 + 1))) / (vc - vs) * 100
[cf]in® > cm® = 16.387
[FVR] Final Void Ratio - calcualted final void ratio.

FVR = (62.428 * SG) / FDD -1

109
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7.8.4

NOTE: The software will assume awater density of 62.428
(temperature of 33C or 89.6F) if atemperatureisnot provided in the
specimen information for thistest. If atemperatureis provided, the
water density will be calculated from that temperature.

[FPOR] Final Porosity - calcualted final porosity value.
[vc] Volume Converted = IV * cf
[vs] Volume of Solids= (FTW /(FMC/ 100 + 1)) / SG
FPOR = (vc-vs)/vc* 100

[cf]in® > cm® = 16.387

Direct Shear Test Setup Guide

HOWTO OPEN: To get to the test setup screen for a specific test, open the desired test or
select anew Direct Shear Test. Select the Setup for the desired Specimen in the Project
Navigation pane. The test seup for that specimen will load.

To run an automated test you must setup the test parameters. The Direct Shear test is a
multiphase test. Use the tabs at the top of the test setup to navigate between eash phases
test setup.

Once all the setup information has been filled in for the specified phase, that phase can be
run. If any setup parameters are incorrect you will be prompted. When you press the Run
Test button, if you are running anew test or there is no data for this specimen and phase the
test will beginimmediately. If dataexistsfor the specimen and phase, you be prompted
whether you want to over write the data or not.

Direct Shear Specimen Test Setup Parameters

The test setup window for the Consolidated Undrained Test contains two phases of tests.
1. Phase 1: Consolidation

The consolidation stage can be run with the hardware. Y ou need to input the test
parameters for thistest.

If you want input test data manually, just goto the tabulation section for that
specimen and select the consolidation tab. From here you can manually input
consolidation test data.
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2| Note: To run the consolidation stage you will need to have your Initial Height
and Height after Saturation filled in the specimen information sheet. Y ou can still
run the test, but it isrecommended you fill thisvaluein. See

Direct Shear Specimen Informationles! for more.

Consolidation Setup Explanation:
¢ Load Sequences

Select Load Segunce - Click on thisitem to select aload sequence to use for the
consolidation phase of thistest. A sequence must be selected to run the test.
Sequences can be created or modified using the

Consolidation L oad Frame Calibration/Sequence Tool [so].

e Consolidation Channels

Select Displacement Device - Select the device that the displacement transducer
IS connected to.

Select Displacement Input - Select the channel that the displacement transducer
islocated at on the volume device you selected.

Channel Reverse - Select thisif the displacment transducer is an anolog
transducer and is calibrated opposite normal. Default isNo.

e Logging Type (Elapsed Time Table can only be selected)

Value - The consolidation data points will be gathered using a user defined table
of timeintervals. Click on this box to setup atime table to use with your test.

¢ Stop Condition

Conidtion - Select Time Delay, Distance (Up/Forward), Distance
(Down/Reverse), or None for user stop.

TimeDelay

Value - time (HH:MM:SS:m) to delay before the test will stop. Thisistime
from when the test start condition is met.

Distance (Up/Forward) or Distance (Down/Reverse)

Device - Device the stop condition will occure on.

Input - Input on the device the stop condition will occure.

Value - when the device and input selected have travelled this value the test will
stop. Thisisthe distance from when the test start condition is met.

2. Phase 2: Shear
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The shear stage can be run with the hardware. Y ou need to input the test
parameters for thistest.

If you want input test data manually, just goto the tabulation section for that
specimen and select the consolidation tab. From here you can manually input shear
test data.

2| Note: To run the consolidation stage you will need to have your Area after
Consolidation, Cell Pressure, and Membrane Thicknessfilledinthe specimen
information sheet. Y ou can still run thetest, but it is recommended you fill this
valuein. See Direct Shear Specimen Informationlos for more.

Shear Setup Explanation:
e Shear Channels

Select Shear Force Device - Select the device that the shear force transducer is
connected to.

Select Shear Force Input - Select the channel that the shear force transducer is
located at on the load device you selected.

Select Horizontal Deformation Device - Select the device that the horizontal
deformation transducer is connected to.

Select Horizontal Deformation Input - Select the channel that the horizontal
deformation transducer islocated at on the horizontal deformation device you
selected.

Sdlect Vertical Deformation Device - Select the device that the vertical
deformation transducer is connected to.
Select Vertical Deformation Input - Select the channel that the vertical

deformation transducer islocated at on the vertical deformation device you
selected.

e Logging Type
Condition - Elapsed Time Table, Distance Table, or Time Interval.
Elapsed TimeTable

Value - The shear data points will be gathered using a user defined table of time
intervals. Click on this box to setup atime table to use with your test.

DistanceTable

Device - Deviceto gather points at specified distance intervals.
Input - Input of selected device to gather points at specified distance intervals
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Distance Increment - |Is the motor going Up/Forward or Down/Reverse.
Value - The shear data pointswill be taken using a user defined table of distance
intervals. Click on this box to setup a distance table to use with your test.

Timelnterva

Value - time (HH:MM:SS:m) when data pointswill be gathered. Thiswill
happen at theinterval specified.

e Start Condition

Condition - Select Greater Than or Less Than.
Greater Than or Less Than

Device - Devicethe start condition will occure on.

Input - Input on the device the start condition will occure.

Current Value - shows the current value the device and input selected are
currently reading.

Value - when the device and input selected are greater than or less than this
value the test will start.

¢ Stop Condition

Automated Passes - select then number of passes that the shear test will try to
accomplishautomatically.

Stop Type - Others or User Stop.
Others - Use this to select a stop condition.

Percent Strain - When the axial strain reachesthisamount. Thisis measured
from when the test start condition is met.

Percent Drop of Maximum Deviator Stress - When the deviator stress drops by
the specified amount.

User Stop - If you want to manually stop the test.

Conidtion - Select Greater Than, Less Than, Time Delay, Distance
(Up/Forward), or Distance (Down/Reverse).

Greater Than or Less Than

Device - Device the stop condition will occure on.
Input - Input on the device the stop condition will occure.
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Value - when the device and input selected are greater than or less than this
value the test will stop.

TimeDelay

Value - time (HH:MM:SS:m) to delay before the test will stop. Thisistime
from when the test start condition is met.

Distance (Up/Forward) or Distance (Down/Reverse)

Device - Device the stop condition will occure on.

Input - Input on the device the stop condition will occure.

Value - when the device and input selected have travelled this value the test will
stop. Thisisthe distance from when the test start condition is met.

e Motor Parameters

Motor Type - Computer Controlled or None. Select noneif you are not using a
motor or if you are not using a Humboldt motor.

Computer Controlled

Device - Device that the motor existson. NOTE: Only Humboldt hardware
containing amotor can be controlled.

Forward Speed - speed inin/min or mm/min. When thetest is activated, the
motor will start, the motor will continue running throughout the entire test untill
the stop condition is met.

Reverse Speed - if doing amulti-pass direct shear, thisisthe speed that the
motor will travel back to begin the next pass.

7.8.5 Direct Shear Test Results

HOWTO OPEN: To get to the tabulation screen for a specific test, open the desired test or
select anew Direct Shear Test. Select Tabulation for the desired Specimen in the Project
Navigation pane. The Tabulation for that specimen will load.

The tabulation sheet iswhere live tests are shown as well aswhere you will edit any test data
if necessary. When atest isrunning you can not edit data for that specimen.

2| Note: The User Defined test does not allow you to edit any test data after atest is
completed.

Data Entry (All Phases)
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¢ Theenter key will move to the next editable cell, if it isat the end of arow, it will
move to the next editable cell in the next row.

e If you are at the end of the data and at the last editable field when you press the Enter
key anew row will automatically be inserted for you.

e Data Entry Hot Keys (Hold akey combination to apply desired action).
INSERT = CTRL + i - will insert arow beneath the current row.
DELETE = CTRL + d - will delete the current row.
DELETEALL =CTRL + a- will delete all rows.
¢ Only certain columnsfor each phase can be edited. Editable fields arein black,
excluding the Reading No. The Reading number is generated at al times by the
software.

Consolidation Phase Editable Fields: Elapsed Time and Displacement.

Shear Phase Editable Fields: Elapsed Time, Horizontal Deformation, and Vertical
Deformation.

Automated Testing (Consolidation and Shear Phases)

e See the Direct Shear Test Setup Guidelud for more information on setting up atest.

¢ All datapoints are received from the hardware. Any points that appear to be missing
will be updated if they are present on the machine.

e |If the computer shuts down in the middle of atest. Start the computer, open HMTS,
and open the test, the test will gather any missed data points and continue where it left
off.

e If you have set the start condition, the stop condition, or both and the computer shuts
down before the start or stop condition was met, the devices in the test will handle
those conditions even if the computer was not running when they occured.

¢ If amotor was envloved in atest and a stop condition was met, the motor will stop
regardlessif the HMTS software and that test were open.

o |If operator stop was selected and the HM TS software and test envolving the motor
was not opened, the motor will not stop. The test will continue collecting points until
you stop the motor manually or you stop the test in the HM TS software.
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e The HMTS software and the running tests do not have to be opened at all times.

Direct Shear Tabulation Calculations

2| Note: All calculationsaredonein English (Sl units). All metric calculations are
converted from itsenglish equivalent.

1. Consolidation Phase

Time = (HHH:MM:SS) Time the point was taken. When running an automated test
thetimeisthe elapsed time. Each point contains atime stamp it receives from the
hardware. The elapsed time is the difference between the previous dataindex and
the current data index.

Displacement = Data entry.

Channel Not Reversed

Settlement = Current Displacement - First Displacement - Deformation Vaue from
load sequencetable.

Channel Reversed

Settlement = First Displacement - Current Displacement - Deformation Vaue from
load sequencetable.

Void Ratio = hv / hs
[dm] Dry Mass = (Weight of ring and sampe - Weight of ring) / (1 + Initial
moisture content / 100)
[hs] Height of Solids= (dm/ (Initial area* Specific gravity * 0.99821)) *
0.06102376
[hv] Height of Voids = (Initial height - hs) - Settlement
Shear Phase
Time = (HHH:MM:SS) Time the point was taken. When running an automated test
the timeisthe elapsed time. Each point contains atime stamp it receives from the
hardware. The elapsed time is the difference between the previous dataindex and
the current data index.
Shear Force = Data entry.
Horizontal Deformation = Data entry.
Vertical Deformation = Data entry.

Shear Force = Current Shear Force - Shear Force at beginning of test.
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Horizontal Deformation = Current Horizontal Deformation - Horizontal

Deformation at beginning of test.

Vertical Deformation = Current Vertica Deformation - Vertica Deformation at

beginning of test.

Axial Strain = (Current Horizontal Deformation - Horizontal Deformation at

beginning of test) / Sample Height.

Shear Stress Stress = Shear Force/ Initia Area* 144.

7.8.6 Direct Shear Graphs

HOWTO OPEN: To get to the graphs for a specific test, open the desired test or select a
new Direct Shear Test. Select the desired graph from the Project Navigation pane. The
selected graph will load.

All graphs are updated when the data changes. If you would like set the graph areayourself,
use the Options located at the top of each graph window.

If agraph hasno data, it will not show agrid, but a blue window with only atitle.

If you are unhapply with the scaling chosen by the software use the Manual Scaling options
located in the toolbar above the graph.

DRAWING INSTRUCTIONS: Some graphs contain tool for constructing tangent lines.

Drawinglines

1.
2.

3.
4.
5

Click on thetool item to start the drawing process.

Move your cursor into the graph area, you should notice that a point follows
your Cursor.

Click in the graph area, this point iswhere your line will start.

Move your cursor in the graph area and you will see aline being drawn.

Click inthe graph areaagain and thiswill finish the drawing sequence and your
linewill bedrawn.

Editinglines

1.

In the graph area click on an end point of aline.

2. By moving your cursor, you will seethat you can reposition the lines endpoint.
3. Click again at the desired location to reposition the line.

Placing points
1. Click onthetool item to start the drawing process.

2.

Move your cursor into the graph area, you should notice that a point follows
your Cursor.
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3. Click inthe graph areato place the point at that location.

Moving points
1. Inthegraph areaclick on the point to move.
2. Move your cursor to location you would like to place the endpoint at.
3. Click inthe graph areato reposition the point at that location.

Available Graphs

e Consolidation (Square Root Graph)

The datafor this plot isfrom the Consolidation stage.

Consolidation (Square Root Time)
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0.055
0.0635

0075

Time (Square Root Minute)

X-Axis- Timein sgaure root minute
Y-Axis- Volumeincc's

Graph Actions (located on toolbar above graph)
- Consolidation Sequence: Select what sequence you would like to view.
- Plot Specimen: Only one specimens plot can be viewed at atime. Click on the
plot you would like to work with.
- t90 Calculations Tool (SQR): Toggle this view the tangent line tool for
determining your t50 and strain rate for the shear stage motor value.

© 2006 Humboldt Scientific, Inc.



Tests 119

2 WARNING: Please refer to the appropriate standard for determining the t50.

t90 Calculations Tool (SQR)

o | Draw Tangent |

Thisbutton will allow you to place the extension line of initial linear portion of
the time-deformation curve. Oncethislineisdrawn the software will draw
another linethat is 1.15 timestheinital linear portion of the time-deformation
curve.

o | Select t90 |

This button will alow you place a point at t90.

e The Estimated Failure Strain can be selected between 1% and 5%. The default
valueis4%.

° Feset

Use thisbutton to clear al lines, points, and calculations. The time-deformation
curveisnot cleared.

Set

This button will place the calculated strain rate into the speed value in the Shear
phase in the test setup sheet for the selected specimen.

e Once the tangent line has been drawn and the t90 point has been selected, the t50
value and Strain Rate value will be calculated.

t50 Calculations = (t90 * (5/9))°

Shear Rate = height after consolidation * (Estimated Failure Strain/ 1000) /
(t90 * (5/9))

e Consolidation (Logarithmic Graph)

The datafor this plot isfrom the Consolidation stage.
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Consolidation (Logarithmic Time)
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Time (Logarithmic Minute)

X-Axis- Timeinlogarithmic minute
Y-Axis- Volumeincc's

Graph Actions (located on toolbar above graph)
- Consolidation Sequence: Select what sequence you would like to view.
- Plot Specimen: Only one specimens plot can be viewed at atime. Click on the
plot you would like to work with.
- t50 Calculations Tool (LOG): Toggle thisview the tangent line tool for
determining your t50 and strain rate for the shear stage motor value.

2 WARNING: Please refer to the appropriate standard for determining the t50.

t50 Calculations Tool (LOG)

° [ Draw Intersection Lines ]

Pressing this button will place two lines on the graph, you will need to position

these line accordingly. These lines can be used to draw an extension line of the
final linear portion of the time-deformation curve, aswell as an extention line of
the steepest |enear portion of the curve.

ol Select Intersection Point |
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This button will allow you to select the d100 point which isthe intersection of
the two lines drawn above.

o | Determine 0% Consolidation |

Use this button to select a point in time, once a point is selected a triangul ation
tool will help you find the time four times the point selected.

e The Estimated Failure Strain can be selected between 1% and 5%. The default
valueis4%.

° Feset

Use thisbutton to clear al lines, points, and calculations. The time-deformation
curveisnot cleared.

Set

This button will place the calculated strain rate into the speed value in the Shear
phase in the test setup sheet for the selected specimen.

¢ Oncetheintersection lines have been drawn, the intersection point selected, and
the 0% consolidation selected, the t50 value and Strain Rate value will be
calculated.
d50 = (dO + d100) / 2
Software searches datafor the point closest to d50 and determines aline from
two points around this data point. From thisline the t50 value is determined.
Shear Rate = height after consolidation * (Estimated Failure Strain / 1000) / t50

e Stress Normal Load

The datafor this plot is from the Shear stage.
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Stress Normal Load
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Normal Load (psf)

X-Axis- Normal Load
Y -AXis - Shear Stress

Graph Actions (located on toolbar above graph)
- Normal Stress Tangent Tool will alow you to draw atangent line and calculate
Phi and C from thistangent line.

2| WARNING: Pleaserefer to the appropriate standard for determining Phi and C.

Normal Stress Tangent Tool

Draw Tangent Line

o Will allow you to draw atangent line. From thistangent the the Phi angle and the
Cvaluewill becalculated.

Draw Automated Tangent Line

e Thiswill attempt to calculated the tangent line for you. The Phi angle and the C
valueswill be calcul ated.
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Feset

e Thiswill clear and tangent line drawn as well asthe Phi angle and the C values.

e Stress Strain

The datafor this plot is from the Shear stage.

Stress Strain
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Strain (%)

X-Axis- Axia Strain
Y -AXis - Shear Stress

Graph Actions (located on toolbar above graph)
Plot All Shear Passes - clicking thiswill allow you to show aplot of all shear passes.

When thisisturned on, only one specimen and its passes can be viewed at atime. If
plot al shear passesisturned off, all specimens can be viewed together, but only the

final shear passis shown for each specimen.

e Deltah

The datafor this plot is from the Shear stage.
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Deformation (in)

X-Axis- Deformation
Y-Axis- Deltah

Graph Actions (located on toolbar above graph)
Toggle graphing of specimen on or off. By default al are on.

7.9 Marshall Test

7.9.1 Marshall Test

The Marshall Test Module was designed to alow usersto perform a Marshall test from start
to finish using their equipment and the Humbol dt Material Testing Software.

Thistest contains atria period, oncethetria period has expired, you will need to purchase
the software. Once you have purshased the software Humboldt will provide aregistration
key for the Unconfined Compression Test module. Once the softwareis registered you will
have unlimited use of the Marshall Test and Reports. For more information on registering a
test module see the Reqidtrati on ] section.

For more information or to purchase this module please contact Humboldt at 1-800-537-
4183 and ask for software part number HM-3005SW.
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M ar shall Test Featur es:

e Test Setup specific to Marshall Test requirements

e Test Information is stored, and all calculations are performed for you

Livetests(real time)

Livegraphing capabilities

Complete report of test including all calculation and graphs required for testing
¢ Review and export tests using Microsoft Excel

e Smart Test. Will automatically pick up whereit left off if the test was not finished due
to unexpected events within your computer.

M orelnformation

e For Information on the project information sheet, goto
Direct Shear Project Informationtos hel p.

For Information on specimen information sheets, goto
Marshall Specimen Informationh=7! hel p.

For Information on specimen setup sheets, goto Marshall Test Setuplzsl hel p.

For Information on specimen tabulation sheets, goto Marshall Tabul ati onlzsl hel p.

For Information on specimen graph sheets, goto Marshall Graphshs1 hel p.

2l Note: To export to Microsoft Excel, Excel must be installed on your computer.

7.9.2 Marshall Project Information

HOWTO OPEN: To get to the Project Information screen for a specific test, open the
desired test or select anew Marshall Test. The project information for the project will be the
first thing to load.

2| Note: The Marshall Test Project Information holds all values and descriptions that will be
global to all specimensin project. Not all information hasto befilledin, thisformismainly
for reporting purposes only.
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Project Information

General I nformation

e Test Units- Unitsfor theentiretest. All values and tabulated values will be represented in
either English or Metric.

e Project Name - Name of this project.

e Project Number - Number designation for this project.

e Client - Client thistest is being performed for.

e Job Number - Number designation for job.

e Mix Type- Type of mix.

e Sample Number - Number designation for this sample.

e Sample Source - Source of sample, its origination.

e Sample Location - Location the sample was taken form.

e Sample Description - Description of sample.

¢ Date of Sampling - When sample was taken.

e Sampling Time- Time of sample.

¢ Date of Receiving Sample - When the sample was received by lab.

¢ Received Time- Time samplewasreceived by lab.

e Size of Sample - Samplesize.

e Test Date - Date testing began.

e Test Time - Time testing began.

e Test Method - Method or standard used for test.

e Test Method Variation - Description of variation in testing method.

e AreaNumber - Number of area.

e Lot Number - Lot number.

e Lot Size- Lot Size.

¢ Sender Name - Name of sample sender.

e Remarks- Any additional remarks.

Bitumen I nfor mation

Bitumen Percent - Percent of bitumen.

Bitument Type - Type of bitumen.

Specific Gravity Bitumen - Bitumen'sspecific gravity.

Bulk Specific Gravity Aggregate - Aggregate's specific gravity (Bulk).

Effective Specific Gravity Aggregate - Aggregate's specific gravity (Effective).
Design Build Specific Gravity - Specific gravity of design build.

Number of Blows on Each Face - number of blows to the specimen.

Stability Immersion Time - Immersion timefor the stability test.

o Stability Test Temperature - The temperature in degrees C of the the sability test.
e Method of Determing Flow - method used to determine the flow.
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7.9.3 Marshall Specimen Information

HOWTO OPEN: To get to the test information screen for a specific test, open the desired
test or select anew Marshall Test. Click Information for the desired Specimen in the Project
Navigation pane. Thetest information for that specimen will load.

The Marshall Test has valuesthat will be required for report purposes and for calculating
tabulated values correctly. Vaues can be entereded before or after the test. The program
will prompt you if any values are missing for test calculations. If you decide not tofill inall
values and the values are required for tabulation calculations, after the test has finished, you
can enter the valuesin and tabulated values will be recal cul ated.

To enter information on the Specimen Information page, click in the box to the right of the
description field and add your information.

Mar shall Specimen Parameters

Specimen I nformation

e Test Procedure - test procedure used when evaluating this sample.

e Mix Type - type of mix.

e Date of Test - date the specimen was tested.

e Remarks- any further remarks for this test that you want to include in the report.

Specimen Parameters

[T] Thickness - Thickness of the specimen.
[D] Diameter - Diameter of the specimen.
[DM] Dry Massin Air - Dry mass of the specimen.
[SSD] SSD Massin Air - SSD mass of the specimen.
[WM] Massin Water - Mass of specimen in water.
[BV] Bulk Volume - calculated bulk volume.
BV =SSD - WM
[BSG] Bulk Specific Gravity - calculated bulk specific gravity.
BSG =DM /BV
[DENS] Density - calculated density.
DENS=BSG * wd

[wd] water density = 62.428
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7.9.4

[MTSG] Maximum Theoretical Specific Gravity - cal culated maximum theoretical specific
gravity.

MTSG =100/ ((100 - Bitumen Percent)) / Effective Specific Gravity Aggregate +
Bitumen Percent / Bitumen Specific Gravity

NOTE: Thesevaues came from the Marshall Project | nformati onlzs,

[VM] Voidsin Mix - calculated voidsin mix.
VM =100 * (MTSG - BSG) / MTSG)
[BV] Bitumen by Volume - cal culated bitumen by volume.
BV =BSG * Bitument Percent / Bitumen Specific Gravity

NOTE: Thesevaues came from the Marshall Project | nformati onlzs,

[VMA] V.M.A - calculated V.M. .A.
VMA =100 - BSG * (100 - Bitumen Percent) / Bulk Specific Gravity Aggregate

NOTE: Thesevaues came from the Marshall Project | nformati onlzs,

[VFB] V.F.B - caculated V.F.B.

VEB =100 * ((VMA - VM) /VMA)

Marshall Test Setup

HOWTO OPEN: To get to the test setup screen for a specific test, open the desired test or
select anew Marshall Test. Select the Setup for the desired Specimen in the Project
Navigation pane. The test seup for that specimen will load.

To run an automated test you must setup the test parameters. The Marshall Testisasingle
phase test.

Once all the setup information has been filled in. If any setup parameters areincorrect you
will be prompted. When you press the Run Test button, if you are running a new test or
thereis no datafor this specimen the test will begin immediately. If dataexistsfor the
specimen and phase, you be prompted whether you want to over write the data or not.

Marshall Test Setup Parameters

To run atest with connected hardware, you will need to input test setup parameters.
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If you want input test data manually, just goto the tabulation section for that specimen.
From here you can manually input UC test data.

2| NOTE: To run the test you do not need to have anything filled in the specimen
information sheet.

2l CAUTION: Because of the high rate of data aquisition with the Marshall Test, the
channelsrequired for this test must be on the same device.

Setup Explanation:
Marshall Channels

Select Load Device - Select the device that the load transducer is connected to.
Select Load Input - Select the channel that the load transducer is located at on the
load device you selected.

Select Displacement Device - Select the device that the Displacement transducer is
connected to.

Select Displacement Input - Select the channel that the Displacement transducer is
located at on the Displacement device you selected.

7.9.5 Marshall Tabulation

HOWTO OPEN: To get to the tabulation screen for a specific test, open the desired test or
select anew Marshall Test. Select Tabulation for the desired Specimen in the Project
Navigation pane. The Tabulation for that specimen will load.

The tabulation sheet iswhere live tests are shown as well aswhere you will edit any test data
if necessary. When atest isrunning you can not edit data for that specimen.

2| Note: The User Defined test does not allow you to edit any test data after atest is
completed.

Data Entry

e Theenter key will move to the next editable cell, if it isat the end of arow, it will
move to the next editable cell in the next row.

e If you are at the end of the data and at the last editable field when you press the Enter
key anew row will automatically be inserted for you.

e Data Entry Hot Keys (Hold a key combination to apply desired action).

INSERT = CTRL +i - will insert arow beneath the current row.
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DELETE = CTRL + d - will delete the current row.
DELETE ALL =CTRL + a- will deleteall rows.

e Only certain columns can be edited. Editablefieldsarein black, excluding the Reading
No. The Reading number isgenerated at all times by the software.

Time, Load, Disp fields can be edited in the UC Test.

Automated Testing

e Seethe Marshall Test Setuplesl for more information on setting up atest.

¢ All datapoints are received from the hardware. Any points that appear to be missing
will be updated if they are present on the machine.

e |If the computer shuts down in the middle of atest. Start the computer, open HMTS,
and open the test, the test will gather any missed data points and continue where it left
off.

e If you have set the start condition, the stop condition, or both and the computer shuts
down before the start or stop condition was met, the devices in the test will handle
those conditions even if the computer was not running when they occured.

¢ If amotor was envloved in atest and a stop condition was met, the motor will stop
regardlessif the HMTS software and that test were open.

o If operator stop was selected and the HM TS software and test envolving the motor
was not opened, the motor will not stop. The test will continue collecting points until
you stop the motor manually or you stop the test in the HM TS software.

e The HMTS software and the running tests do not have to be opened at all times.

M ar shall Tabulation Calculations

2| Note: All calculationsaredonein English (Sl units). All metric calculations are
converted from itsenglish equivalent.

Time = (HHH:MM:SS) Time the point was taken. When running an automated test the
timeisthe elapsed time. Each point contains atime stamp it receives from the hardware.
The elapsed time is the difference between the previous dataindex and the current data
index.

Stability = Dataentry.
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Flow = Data entry.

Corrected Stability = Current Stability - Stability at Beginning of Test
Corrected Flow = Current Flow - Flow at Beginning of Test

Flow

Unitsin English
= Corrected Flow / 0.001 in

Unitsin Metric
= Corrected Flow / 0.25 mm

7.9.6 Marshall Graphs

HOWTO OPEN: To get to the graphs for a specific test, open the desired test or select a
new Marshall Test. Select the desired graph from the Project Navigation pane. The selected
graph will load.

All graphs are updated when the data changes. If you would like set the graph areayourself,
use the Options located at the top of each graph window.

If agraph hasno data, it will not show agrid, but a blue window with only atitle.

If you are unhapply with the scaling chosen by the software use optionslocated in the
toolbar above the graph.

DRAWING INSTRUCTIONS: Some graphs contain tool for constructing tangent lines.

Drawinglines

1. Click onthetool item to start the drawing process.

2. Move your cursor into the graph area, you should notice that a point follows
your Cursor.

3. Click inthegraph area, this point iswhere your linewill start.

4. Moveyour cursor in the graph area and you will see aline being drawn.

5. Click inthe graph area again and thiswill finish the drawing sequence and your
linewill bedrawn.

Editinglines
1. Inthegraph areaclick onan end point of aline.
2. By moving your cursor, you will seethat you can reposition the lines endpoint.
3. Click again at the desired |ocation to reposition the line.

Placing points
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1. Click onthetool item to start the drawing process.

2. Move your cursor into the graph area, you should notice that a point follows
your Cursor.

3. Click inthe graph areato place the point at that location.

Moving points
1. Inthegraph areaclick on the point to move.
2. Move your cursor to location you would like to place the endpoint at.
3. Click inthe graph areato reposition the point at that location.

Available Graphs

e Load vs. Flow

Stability vs. Flow

2068.0
6051.0
40340
20170

Flow (im)

X-Axis- Flow
Y -Axis- Stability

Graph Actions (located on toolbar above graph)
- Specimen Toggle: Toggle graphing of specimen on or off. By default all are on.
- Flow Correction Tool: Toggle this to show flow correction tools. Allowsyou to
draw flow correction linesfor each specimen.

2 WARNING: Pleaserefer to the appropriate standard for determining the correction
linesfor Marshall Testing.

Penetration Correction
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| Draw Specimen A Correction || Draw Specimen C Correction |

| Draw Specimen B Correction || Draw Specimen D Correction |

Use thisto start drawing correction lines for each specimen. Using the
specimen toggle buttons to hide specimens you are not currently drawing for,
thiswill make drawing correction lineseasier. The correction linewill calculate
acorrected Stability and Flow value once the line is drawn or manipulated.

7.10 CBRILBR Test (ASTM D 1883)
7.10.1 CBR/LBR Test

The CBR/LBR Test was designed to alow usersto perform a CBR or LBR test from start
to finish using their equipment and the Humbol dt Material Testing Software.

Thistest contains atria period, oncethetria period has expired, you will need to purchase
the software. Once you have purshased the software Humboldt will provide aregistration
key for the Unconsolidated Undrained Triaxial Test module. Once the software isregistered
you will have unlimited use of the CBR/LBR Test and Reports. For more information on
registering atest module see the Reqistrati onl 7] section.

For more information or to purchase this module please contact Humboldt at 1-800-537-
4183 and ask for software part number HM-3001SW.

CBR/LBR Test Features:

e Test Setup specific to CBR and LBR requirements based on the American Standard Test
Method and British Standards.

e Test Information is stored, and all calculations are performed for you

e Livetests(rea time)

e Livegraphingcapabilities

e Completereport of test including all calculation and graphs required for testing

¢ Review and export tests using Microsoft Excel
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e Smart Test. Will automatically pick up whereit |eft off if the test was not finished due
to unexpected events within your computer.

M orelnformation

e For Information on the project information sheet, goto
CBR/LBR Project Informationlss| hel p.

For Information on specimen information sheets, goto
CBR/LBR Specimen Informationlss| hel p.

For Information on specimen setup sheets, goto CBR/LBR Test Setup Guidel=s hel p.

For Information on specimen tabulation sheets, goto CBR/LBR Tabul ati onluol hel p.

For Information on specimen graph sheets, goto CBR/LBR Graphsh| hel p.

2l Note: To export to Microsoft Excel, Excel must be installed on your computer.
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7.10.2 CBRI/LBR Project Information

HOWTO OPEN: To get to the Project Information screen for a specific test, open the
desired test or select anew CBR/LBR Test. The project information for the project will be
thefirst thing to load.

2| Note: The CBR/LBR Test Project Information holds all values and descriptions that will

be global to all specimensin project. Not all information hasto befilledin, thisformis
mainly for reporting purposesonly.

Project Information

e Test Units- Unitsfor theentiretest. All values and tabulated valueswill be represented in
either English or Metric.

e Test Standard - Test standard used for this test.

e Project Name - Name of this project.

e Project Number - Number designation for this project.

e Client - Client thistest isbeing performed for.

e Job Number - Number designation for job.

e Sample Number - Number designation for this sample.

e Sample Description - Description of sample.

e Date of Sampling - When sample was taken.

Sampling Time- Time of sample.

Date of Receiving Sample - When the sample wasreceived by |ab.

Received Time - Time samplewasreceived by |ab.

Boring Numer - Boring number.

Remarks- Any additional remarks.

7.10.3 CBR/LBR Specimen Information

HOWTO OPEN: To get to the test information screen for a specific test, open the desired
test or select anew CBR/LBR Test. Click Information for the desired Specimen in the
Project Navigation pane. Thetest information for that specimen will load.
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The CBR/LBR Test has valuesthat will be required for report purposes and for calculating
tabulated values correctly. Vaues can be entereded before or after the test. The program
will prompt you if any values are missing for test calculations. If you decidenot tofill inall
values and the values are required for tabulation calculations, after the test has finished, you
can enter the valuesin and tabulated values will be recal cul ated.

To enter information on the Specimen Information page, click in the box to the right of the
description field and add your information.

CBR/LBR Specimen Parameters

Specimen I nformation

e Sample Description - description of the visible characteristics of this specimen.

e Depth - depth at which this sample was taken from.

e Test Procedure - test procedure used when evaluating this sample.

e Test Method for Preparation and Compaction - explanation of the method of
preparation and compaction for current specimen.

e Sample Type - specifiesfor report whether this sample was remol ded or undisturbed.

e Molding Date - date this sample was place in amold.

e Test Date - date this sample was tested.

e Liquid Limit - sampleliquidlimit.

e Plastic Limit - sampleplasticlimit.

e Surcharge Weight - surcharge weight.

e Maximum Dry Density - measured maximum dry density.

e Optimum Moisture Content - measured optimum moisture content.

e Number of Blows - number of blows.

e Remarks- any further remarks for this test that you want to include in the report.

| nitial Specimen Parameters

Mold Information Worksheet

e Mold ID - stored ID that uniquely represents the mold used for this CBR/LBR
test.

e [D] Diameter - diameter of the mold.

e [W] Weight - weight of mold.

Moisture Information Worksheet
e [MW] Weight of Moist Soil + Container: weight of moist soil + weight of
contal ner measurement.
e [DS] Weight of Dry Soil + Container: weight of dried soil + weight of container
measurement.
e [WC] Weight of Container: weight of container.
e [MC] Moisture Percentage: moisture content calculation.
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MC=(MW -DS)/ (DS-WC) * 100

[H] Height - measured height of soil.

[MWS] Weight of Mold + Soil - measured weight of mold + weight of soil.

[WS] Weight of Sail - weight of soil calculated by the software.
WS=MWS-WC

[TWD] Initial Wet Density: wet density of the specimen cal culated by the software.
[cv] Cylinder Volume =Pl * (D/2)** H
IWD =WS/pc/(cv/ic’)

[pc] Gram - Pound = 453.59237
[ic] Inch &> Foot = 12

[IDD] Initial Dry Density: dry density of the specimen calculated by the software.
IDD = IWD/ (MC /100 + 1)

Final Specimen Parameters

Soaking Information Worksheet
e Elapsed Timein Hours- Initial and final timein hours of soaking.
e Height Reading - [ish] Initial and [fsh] final heights.

[SW] Swell % = abs(fsh - ish) / H * 100
[SSH] Soaked Sample Height = abs(fsh - ish ) + H

Moisture Content Worksheet
e [FMW] Weight of Moist Soil + Container: weight of moist soil + weight of
contal ner measurement.
e [FDS] Weight of Dry Soil + Container: weight of dried soil + weight of container
measurement.
e [FWC] Weight of Container: weight of container.
e [FMC] Moisture Percentage: moisture content calculation.

FMC = (FMW —FDS) / (FDS—FWC) * 100
[FWD] Initial Wet Density: wet density of the specimen calculated by the software.

[cv] Cylinder Volume =PI * (D/2)* * SSH
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FWD = WS/ pc/ (cv/ic®)

[pc] Gram - Pound = 453.59237
[ic] Inch &> Foot = 12

[FDD] Initial Dry Density: dry density of the specimen calculated by the software.

FDD = FWD / (MC/ 100 + 1)

7.10.4 CBR/LBR Test Setup Guide

HOWTO OPEN: To get to the test setup screen for a specific test, open the desired test or
select anew CBR/LBR Test. Select the Setup for the desired Specimen in the Project
Navigation pane. The test seup for that specimen will load.

To run an automated test you must setup the test parameters. The CBR/LBR Testisasingle
phase test.

Once all the setup information has been filled in. 1f any setup parameters areincorrect you
will be prompted. When you press the Run Test button, if you are running a new test or
thereis no datafor this specimen the test will begin immediately. If dataexistsfor the
specimen and phase, you be prompted whether you want to over write the data or not.

CBR/LBR Test Setup Parameters

To run atest with connected hardware, you will need to input test setup parameters.

If you want input test data manually, just goto the tabulation section for that specimen.
From here you can manually input CBR/LBR test data.

2| Note: To run thetest you will need to havetheinitial height and initial diameter filled
in the specimen information sheet. Y ou can still run the test, but it isrecommended you
fill thesevaluein. See CBR/LBR Specimen Informationwss for more details.

Setup Explanation:
e CBR/LBRChannels

Select Load Device - Select the device that the load transducer is connected to.
Select Load Input - Select the channel that the load transducer is located at on
the load device you selected.

Select Displacement Device - Select the device that the Displacement transducer
IS connected to.
Select Displacement Input - Select the channel that the Displacement transducer
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islocated at on the Displacement device you selected.

¢ Logging Condition

Surcharge Weights - Specifiy if you are using surcharge weights or not. If you
are using surcharge weight you will be prompted after 10 |bs have been loaded
to add your surcharge weights. If you are not using surcharge weights select

'‘Not Using' and you will not be prompted during test to add surcharge weights.

Condition - Distance Interval or Interval Table.
Distancelnterval

Device - Deviceto gather points at specified distance interval.

Input - Input of selected device to gather points at specified distance interval.
Distance Increment - I's the motor going Up/Forward or Down/Reverse.
Value - Thetest will storeapoint at thisinterval.

Interval Table

Device - Deviceto gather points at specified distance interval.

Input - Input of selected device to gather points at specified distance interval.
Distance Increment - |Is the motor going Up/Forward or Down/Reverse.
Value - Table of interval valuesthat pointswill be gathered at.

¢ Stop Condition

Penetration Value - Vaue to stop the CBR/LBR Test. Typically thisvalueis
0.5in.

e Motor Parameters

Motor Type - Computer Controlled or None. Select noneif you are not using a
motor or if you are not using a Humboldt motor.

Computer Controlled

Device - Device that the motor existson. NOTE: Only Humboldt hardware
containing amotor can be controlled.

Value - speed in in/min or mm/min. When thetest is activated, the motor will
start, the motor will continue running throughout the entire test untill the stop
conditionismet.

© 2006 Humboldt Scientific, Inc.



140 Humboldt Material Testing Software Manual

7.10.5 CBR/LBR Tabulation

HOWTO OPEN: To get to the tabulation screen for a specific test, open the desired test or
select anew CBR/LBR Test. Select Tabulation for the desired Specimen in the Project
Navigation pane. The Tabulation for that specimen will load.

The tabulation sheet iswhere live tests are shown as well aswhere you will edit any test data
if necessary. When atest isrunning you can not edit data for that specimen.

2| Note: The User Defined test does not allow you to edit any test data after atest is
completed.

Data Entry

¢ Theenter key will move to the next editable cell, if it isat the end of arow, it will
move to the next editable cell in the next row.

e If you are at the end of the data and at the last editable field when you press the Enter
key anew row will automatically be inserted for you.

e DataEntry Hot Keys (Hold a key combination to apply desired action).
INSERT = CTRL + i - will insert arow beneath the current row.
DELETE = CTRL + d - will delete the current row.

DELETEALL =CTRL + a- will deleteall rows.

e Only certain columns can be edited. Editablefieldsarein black, excluding the Reading
No. The Reading number isgenerated at all times by the software.

Time, Load, Disp fields can be edited in the CBR/LBR Test.

Automated Testing

o See the CBRILBR Test Setup Guidelssl for more information on setting up atest.

¢ All data points are received from the hardware. Any points that appear to be missing
will be updated if they are present on the machine.

e |If the computer shuts down in the middle of atest. Start the computer, open HMTS,
and open the test, the test will gather any missed data points and continue where it |eft

off.
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e If you have set the start condition, the stop condition, or both and the computer shuts
down before the start or stop condition was met, the devices in the test will handle
those conditions even if the computer was not running when they occured.

¢ If amotor was envloved in atest and a stop condition was met, the motor will stop
regardlessif the HMTS software and that test were open.

o If operator stop was selected and the HM TS software and test envolving the motor
was not opened, the motor will not stop. The test will continue collecting points until
you stop the motor manually or you stop the test in the HM TS software.

e The HMTS software and the running tests do not have to be opened at all times.

CBR/LBR Tabulation Calculations

2| Note: All calculationsaredonein English (Sl units). All metric calculations are
converted from itsenglish equivalent.

Time = (HHH:MM:SS) Time the point was taken. When running an automated test the
timeisthe elapsed time. Each point contains atime stamp it receives from the hardware.
The elapsed time is the difference between the previous dataindex and the current data
index.

Load = Data entry.

Disp = Dataentry.

Force on Plunger = abs(Load - Initial Load) / 3
Penetration = Disp - Initial Disp

CBR

ASTM:

At 0.1 inch
= Force on Plunger / 1000 psi * 100

At 0.2 inch
= Force on Plunger / 1500 psi * 100

At 0.3 inch
= Force on Plunger / 1900 psi * 100

At 0.4 inch
= Force on Plunger / 2300 psi * 100

At 0.5 inch
= Force on Plunger / 2600 psi * 100
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BS:

At 2.0 mm
= Force on Plunger /11.5 Kn * 100

At 2.5 mm
= Force on Plunger /13.2 Kn * 100

At 4.0 mm
= Force on Plunger /17.6 Kn * 100

At 5.0 mm
= Force on Plunger / 20.0 Kn * 100

At 6.0 mm
= Force on Plunger / 22.0 Kn * 100

At 8.0 mm
= Force on Plunger / 26.3 Kn * 100

LBR
ASTM:

At 0.1 inch
= Force on Plunger / 800 psi * 100

BS:

LBR is not calculated in the BS.

7.10.6 CBRI/LBR Graphs

HOWTO OPEN: To get to the graphs for a specific test, open the desired test or select a
new CBR/LBR Test. Select the desired graph from the Project Navigation pane. The
selected graph will load.

All graphs are updated when the data changes. If you would like set the graph areayourself,
use the Options located at the top of each graph window.

If agraph hasno data, it will not show agrid, but a blue window with only atitle.

If you are unhapply with the scaling chosen by the software use optionslocated in the
toolbar above the graph.

DRAWING INSTRUCTIONS: Some graphs contain tool for constructing tangent lines.

Drawinglines
1. Click onthetool item to start the drawing process.
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2. Move your cursor into the graph area, you should notice that a point follows
your cursor.

3. Click inthegraph area, thispoint iswhere your line will start.
4. Moveyour cursor in the graph area and you will see aline being drawn.
5. Click inthe graph area again and thiswill finish the drawing sequence and your
linewill bedrawn.
Editinglines

1. Inthegraph areaclick onan end point of aline.
2. By moving your cursor, you will seethat you can reposition the lines endpoint.
3. Click again at the desired location to reposition the line.

Placing points
1. Click onthetool item to start the drawing process.
2. Move your cursor into the graph area, you should notice that a point follows
your Cursor.
3. Click inthe graph areato place the point at that location.

Moving points
1. Inthegraph areaclick on the point to move.
2. Moveyour cursor to location you would like to place the endpoint at.
3. Click inthe graph areato reposition the point at that location.

Available Graphs

e L oad Penetration
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Load Penetration
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Penetration (in)

X-AXxis- Penetration
Y -Axis - Force on Plunger

Graph Actions (located on toolbar above graph)
- Specimen Toggle: Toggle graphing of specimen on or off. By default all are on.
- Penetration Correction Tool: Toggle thisto show penetration correction tools.
Allowsyou to draw CBR/LBR correction lines for each specimen.

2 WARNING: Pleaserefer to the appropriate standard for determining the correction
linesfor CBR/LBR.

Penetration Correction

[ Draw Specimen A Correction ] [ Draw Specimen C Correction ]

[ Draw Specimen B Correction ] [ Draw Specimen D Correction ]

Use thisto start drawing correction lines for each specimen. Using the
specimen toggle buttons to hide specimens you are not currently drawing for,
thiswill make drawing correction lineseasier.
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7.11 HVeem (Free)

7.11.1 HVeem (Free)

HVeem help isunder construction, Please contact Humbol dt for more information or help.
7.12 Unconfined Compression Test (ASTM D 2166-00)

7.12.1 Unconfined Compression Test

The Unconfined Compression test was designed to allow usersto perform a UC test from
start to finish using their equipment and the Humboldt Material Testing Software.

Thistest contains atria period, oncethetria period has expired, you will need to purchase
the software. Once you have purshased the software Humboldt will provide aregistration
key for the Unconfined Compression Test module. Once the softwareis registered you will
have unlimited use of the Unconfined Compression Test and Reports. For more information
on registering atest modul e see the Reqgistrati on ] section.

For more information or to purchase this module please contact Humboldt at 1-800-537-
4183 and ask for software part number HM-3004SW.

Unconfined Compression (UC) Test Features:

e Test Setup specific to UC requirements

e Test Information is stored, and all calculations are performed for you

Livetests(real time)

Livegraphing capabilities

Complete report of test including all calculation and graphs required for testing
¢ Review and export tests using Microsoft Excel

e Smart Test. Will automatically pick up whereit left off if the test was not finished due
to unexpected events within your computer.

M orelnformation

e For Information on the project information sheet, goto
Unconfined Compression Project Informationl« hel p.
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e For Information on specimen information sheets, goto
Unconfined Compression Specimen Informationl! hel p.

e For Information on specimen setup sheets, goto
Unconfined Compression Test Setup Guidelsol hel p.

e For Information on specimen tabul ation sheets, goto
Unconfined Compression Tabulationls2 hel p.

e For Information on specimen graph sheets, goto Unconfined Compression Graphssd
help.

2l Note: To export to Microsoft Excel, Excel must be installed on your computer.
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7.12.2 Unconfined Project Information

HOWTO OPEN: To get to the Project Information screen for a specific test, open the
desired test or select anew Unconfined Compression Test. The project information for the
project will be thefirst thing to load.

2| Note: The Unconfined Compression Test Project Information holds all values and

descriptionsthat will be global to all specimensin project. Not all information hasto be
filledin, thisformismainly for reporting purposesonly.

Project Information

e Test Units- Unitsfor theentiretest. All values and tabulated valueswill be represented in
either English or Metric.

e Test Standard - Test standard used for this test.

e Project Name - Name of this project.

e Project Number - Number designation for this project.

e Client - Client thistest is being performed for.

e Job Number - Number designation for job.

e Sample Number - Number designation for this sample.

e Sample Description - Description of sample.

¢ Date of Sampling - When sample was taken.

Sampling Time- Time of sample.

Date of Receiving Sample - When the sample wasreceived by |ab.

Received Time - Time samplewasreceived by |ab.

Boring Numer - Boring number.

o Remarks- Any additional remarks.

7.12.3 Unconfined Compression Specimen Information

HOWTO OPEN: To get to the test information screen for a specific test, open the desired
test or select anew Unconfined Compression Test. Click Information for the desired
Specimen in the Project Navigation pane. Thetest information for that specimen will load.

The Unconfined Compression Test (UC) has values that will be required for report purposes
and for calculating tabulated values correctly. Values can be entereded before or after the
test. The program will prompt you if any values are missing for test calculations. If you
decide not tofill in all values and the values are required for tabulation cal culations, after the
test hasfinished, you can enter the valuesin and tabulated values will be recal culated.

To enter information on the Specimen Information page, click in the box to the right of the
description field and add your information.
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Unconfined Compression Specimen Parameter s

Specimen I nformation

e Sample Description - description of the visible characteristics of this specimen.

e Depth - depth at which this sample was taken from.

e Test Procedure - test procedure used when evaluating this sample.

e Sample Type - specifiesfor report whether this sample was remolded or
undisturbed.

e Molding Date - date this sample was placein amold.

e Test Date - date this sample was tested.

e Liquid Limit - sampleliquidlimit.

e Plastic Limit - sampleplasticlimit.

e [SG] Specific Gravity - specific gravity at location of testing.
Assumed or Measured

e Remarks- any further remarks for this test that you want to include in the report.

Specimen Parameters

Specimen Dimensions\Worksheet

e Height Reading 1 — 3: three different height measurements taken of the specimen.

e Diameter Reading 1 — 3: three different diameter measurements taken of the
specimen.

¢ [H] Height - average height of the specimen based on height readings 1 — 3. Zero
heights are not averaged in.

e [D] Diameter: average diameter of the specimen based on diameter readings 1 —
3. Zero diameters are not averaged in.

e [A] Area: areaof the specimen based on diameter.

A =D’
¢ [V] Volume: volume of the specimen based on height and diameter.
V=A*H

Moisture Information Worksheet

e [MW] Moist Weight of Soil + Container: soaked soil weight + weight of
container.

e [DS] Weight of Dry Soil + Container: soaked soil that was dried weight + weight
of container.

e [WC] Weight of Container: weight of container.

e [MC] Average Moisture: Calculated — average moisture content of top third,
middle third, and bottom third of sample.
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(T3...T) = (MW -DS) / (DS—WC) * 100
MC = Average of T3...T1 excluding zeros

[IMW] Initial Moist Weight - moist weight of specimen.

[DD] Dry Density: dry density of the specimen calcul ated by the software.
[sw] Weight of Solids= (IMW / pc) / (1 + MC /100)
[v] Volume=Pl * (D/ic)’/4* (H/ic)
DD=sw/v

[pc] Gram = Pound = 453.59237
[ic] Inch = Foot = 12

[WD] Wet Density: wet density of the specimen calculated by the software.
[v] Volume=Pl * (D/ic)’/4* (H/ic)
WD = (IMW /pc) /v

[pc] Gram - Pound = 453.59237
[ic] Inch - Foot = 12

[S] Saturation: saturation of soil calculated by the software
[v] Volume= (Pl * D?) /4* H
[sw] Weight of Solids=IMW /(1 + MC/ 100)
[vx] Initial Volume = (sw * (MC/ 100)) / cf
[vv] VoidsVolume=v —(sw/ (SG * cf))
S=vx/vv* 100
[cf] in® > cm® = 16.387064
[VR] Void Ratio: void ration of the specimen, calculated by the software
VR = (62.428* SG) / DD -1
NOTE: The software will assume awater density of 62.428
(temperature of 33C or 89.6F) if atemperatureisnot provided in the

specimen information for thistest. If atemperatureis provided, the
water density will be calculated from that temperature.
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7.12.4 Unconfined Compression Test Setup Guide

HOWTO OPEN: To get to the test setup screen for a specific test, open the desired test or
select a new Unconfined Compression Test. Select the Setup for the desired Specimen in the
Project Navigation pane. Thetest seup for that specimen will load.

To run an automated test you must setup the test parameters. The Unconfined Compression
Test isasingle phase test.

Once all the setup information has been filled in. If any setup parameters areincorrect you
will be prompted. When you press the Run Test button, if you are running anew test or
thereis no datafor this specimen the test will begin immediately. If dataexistsfor the
specimen and phase, you be prompted whether you want to over write the data or not.

Unconfined Compression Test Setup Parameter s

To run atest with connected hardware, you will need to input test setup parameters.

If you want input test data manually, just goto the tabulation section for that specimen.
From here you can manually input UC test data.

2| Note: To run the test you will need to have theinitial height, initial diameter, cell
pressure, and membrane thicknessfilled in the specimen information sheet. Y ou can still
run thetest, but it isrecommended you fill thesevaluein. See

Unconfined Compression Specimen Informationi« for more details.

Setup Explanation:
e Unconfined Channels
Select Load Device - Select the device that the load transducer is connected to.

Select Load Input - Select the channel that the load transducer is located at on
the load device you selected.

Select Displacement Device - Select the device that the Displacement transducer
IS connected to.

Select Displacement Input - Select the channel that the Displacement transducer
islocated at on the Displacement device you selected.

e Logging Type
Condition - Elapsed Time Table, Distance Interval, or Time Interval.

Elapsed TimeTable
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Value - The shear data points will be gathered using a user defined table of time
intervals. Click on this box to setup atime table to use with your test.

Distancelnterval

Device - Deviceto gather points at specified distance interval.

Input - Input of selected device to gather points at specified distance interval.
Distance Increment - I's the motor going Up/Forward or Down/Reverse.
Value - Thetest will storeapoint at thisinterval.

Timelnterval

Value - time (HH:MM:SS:m) when data pointswill be gathered. Thiswill
happen at theinterval specified.

e Start Condition

Condition - Select Greater Than, Less Than, or Time Delay. Select Noneif you
do not want to use a start condition and you would like to test to start
immediately.

Greater Than or Less Than

Device - Devicethe start condition will occure on.

Input - Input on the device the start condition will occure.

Current Value - shows the current value the device and input selected are
currently reading.

Value - when the device and input selected are greater than or less than this
value the test will start.

TimeDelay

Value - time (HH:MM:SS:m) to delay before the test will start.

¢ Stop Condition

Stop Type - Others or User Stop.
Others - Use this to select a stop condition.

Percent Strain - When the axial strain reaches thisamount. Thisis measured
from when the test start condition is met.

Percent Drop of Maximum Deviator Stress - When the deviator stress drops by
the specified amount.
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User Stop - If you want to manually stop the test.

Conidtion - Select Greater Than, Less Than, Time Delay, Distance
(Up/Forward), or Distance (Down/Reverse).

Greater Than or Less Than

Device - Device the stop condition will occure on.

Input - Input on the device the stop condition will occure.

Value - when the device and input selected are greater than or less than this
value the test will stop.

TimeDelay

Value - time (HH:MM:SS:m) to delay before the test will stop. Thisistime
from when the test start condition is met.

Distance (Up/Forward) or Distance (Down/Reverse)

Device - Device the stop condition will occure on.

Input - Input on the device the stop condition will occure.

Value - when the device and input selected have travelled this value the test will
stop. Thisisthe distance from when the test start condition is met.

e Motor Parameters

Motor Type - Computer Controlled or None. Select noneif you are not using a
motor or if you are not using a Humboldt motor.

Computer Controlled

Device - Device that the motor existson. NOTE: Only Humboldt hardware
containing amotor can be controlled.

Value - speed in in/min or mm/min. When thetest is activated, the motor will
start, the motor will continue running throughout the entire test untill the stop
conditionismet.

7.12.5 Unconfined Compression Tabulation

HOWTO OPEN: To get to the tabulation screen for a specific test, open the desired test or
select anew Unconfined Compression Test. Select Tabulation for the desired Specimenin
the Project Navigation pane. The Tabulation for that specimen will load.

The tabulation sheet iswhere live tests are shown as well aswhere you will edit any test data
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if necessary. When atest isrunning you can not edit data for that specimen.

2| Note: The User Defined test does not allow you to edit any test data after atest is
completed.

Data Entry

e Theenter key will move to the next editable cell, if it isat the end of arow, it will
move to the next editable cell in the next row.

e If you are at the end of the data and at the last editable field when you press the Enter
key anew row will automatically be inserted for you.

e Data Entry Hot Keys (Hold a key combination to apply desired action).
INSERT = CTRL +i - will insert arow benesath the current row.
DELETE = CTRL + d - will delete the current row.

DELETEALL =CTRL + a- will deleteall rows.

e Only certain columns can be edited. Editablefields arein black, excluding the Reading
No. The Reading number isgenerated at all times by the software.

Time, Load, Disp fields can be edited in the UC Test.

Automated Testing

e See the Unconfined Compression Test Setup Guidelsd for moreinformation on
setting up atest.

¢ All data points are received from the hardware. Any pointsthat appear to be missing
will be updated if they are present on the machine.

e |If the computer shuts down in the middle of atest. Start the computer, open HMTS,
and open the test, the test will gather any missed data points and continue where it left
off.

e If you have set the start condition, the stop condition, or both and the computer shuts
down before the start or stop condition was met, the devices in the test will handle
those conditions even if the computer was not running when they occured.

¢ If amotor was envloved in atest and a stop condition was met, the motor will stop
regardlessif the HMTS software and that test were open.
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e If operator stop was selected and the HM TS software and test envolving the motor
was not opened, the motor will not stop. The test will continue collecting points until
you stop the motor manually or you stop the test in the HM TS software.

e The HMTS software and the running tests do not have to be opened at all times.

Unconfined Compression Tabulation Calculations

2| Note: All calculationsaredonein English (Sl units). All metric calculations are
converted from itsenglish equivalent.

Time = (HHH:MM:SS) Time the point was taken. When running an automated test the
timeisthe elapsed time. Each point contains atime stamp it receives from the hardware.
The elapsed time is the difference between the previous dataindex and the current data

index.

Load = Data entry.

Disp = Dataentry.

Axial Strain = (current displacement - initial displacement) / Initial height.

Deviator Stress = (current load - initial load) / Initial area.

7.12.6 Unconfined Compression Graphs

HOWTO OPEN: To get to the graphs for a specific test, open the desired test or select a
new Unconfined Compression Test. Select the desired graph from the Project Navigation
pane. The selected graph will load.

All graphs are updated when the data changes. If you would like set the graph areayourself,
use the Options located at the top of each graph window.

If agraph hasno data, it will not show agrid, but a blue window with only atitle.

If you are unhapply with the scaling chosen by the software use optionslocated in the
toolbar above the graph.

DRAWING INSTRUCTIONS: Some graphs contain tool for constructing tangent lines.

Drawinglines

1.
2.

3.
4.

Click on the tool item to start the drawing process.

Move your cursor into the graph area, you should notice that a point follows
your Cursor.

Click in the graph area, this point iswhere your line will start.

Move your cursor in the graph area and you will see aline being drawn.
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5. Click inthe graph area again and thiswill finish the drawing sequence and your
linewill bedrawn.

Editinglines
1. Inthegraph areaclick onan end point of aline.
2. By moving your cursor, you will seethat you can reposition the lines endpoint.
3. Click again at the desired |ocation to reposition the line.

Placing points
1. Click onthetool item to start the drawing process.
2. Move your cursor into the graph area, you should notice that a point follows
your Cursor.
3. Click inthe graph areato place the point at that location.

Moving points
1. Inthegraph areaclick on the point to move.
2. Move your cursor to location you would like to place the endpoint at.
3. Click inthe graph areato reposition the point at that location.

Available Graphs

e Stress Strain

Stress-Strain

10.780
33807 ; o
0000 2202 4404 6606 3308 11.010 13212 15414 17616 19318 22.020
Strain (%)

X-Axis- Axia Strain
Y-Axis - Deviator Stress
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Graph Actions (located on toolbar above graph)
Toggle graphing of specimen on or off. By default al are on.
Penetration Correction Tool: Allow you to draw CBR/LBR correction lines for
each specimen.

2 WARNING: Pleaserefer to the appropriate standard for determining correction
linesfor the CBR/LBR.

Penetration Correction Tool

7.13 Triaxial Test (ASTM D 2850)

7.13.1 Unconsolidated Undrained Triaxial Test

The Unconsolidated Undrained Triaxial test was designed to allow usersto perform a UU
test from start to finish using their equipment and the Humboldt Material Testing Software.

Thistest contains atria period, once thetria period has expired, you will need to purchase
the software. Once you have purshased the software Humboldt will provide aregistration
key for the Unconsolidated Undrained Triaxial Test module. Once the software isregistered
you will have unlimited use of the Unconsolidated Undrained Triaxial Test and Reports. For
more information on registering atest modul e see the Reqistrati onl 7] section.

For more information or to purchase this module please contact Humboldt at 1-800-537-
4183 and ask for software part number HM-3002SW.

Consolidated Undrained (UU) Triaxial Test Features:

e Test Setup specific to UU requirements

e Test Information is stored, and all calculations are performed for you

Livetests(real time)

Livegraphing capabilities

Complete report of test including all calculation and graphs required for testing
¢ Review and export tests using Microsoft Excel

e Smart Test. Will automatically pick up whereit |eft off if the test was not finished due
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to unexpected events within your computer.

M orelnformation

e For Information on the project information sheet, goto
Unconsolidated Undrained Project Informationlss hel p.

e For Information on specimen information sheets, goto
Unconsolidated Undrained Triaxial Specimen Informationkssl hel p.

e For Information on specimen setup sheets, goto
Unconsolidated Undrained Triaxia Test Setup Guidehei hel p.

e For Information on specimen tabul ation sheets, goto
Unconsolidated Undrained Triaxial Tabulationlss hel p.

e For Information on specimen graph sheets, goto Unconsolidated Undrained Graphses
help.

2l Note: To export to Microsoft Excel, Excel must be installed on your computer.
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7.13.2 Unconsolidated Undrained Project Information

HOWTO OPEN: To get to the Project Information screen for a specific test, open the
desired test or select anew Unconsolidated Undrained Test. The project information for the
project will be thefirst thing to load.

2| Note: The Unsonsolidated Undrained Test Project Information holds all values and

descriptionsthat will be global to all specimensin project. Not all information hasto be
filledin, thisformismainly for reporting purposesonly.

Project Information

e Test Units- Unitsfor theentiretest. All values and tabulated valueswill be represented in
either English or Metric.

e Test Standard - Test standard used for this test.

e Project Name - Name of this project.

e Project Number - Number designation for this project.

e Client - Client thistest is being performed for.

e Job Number - Number designation for job.

e Sample Number - Number designation for this sample.

e Sample Description - Description of sample.

¢ Date of Sampling - When sample was taken.

Sampling Time- Time of sample.

Date of Receiving Sample - When the sample wasreceived by |ab.

Received Time - Time samplewasreceived by |ab.

Boring Numer - Boring number.

o Remarks- Any additional remarks.

7.13.3 Unconsolidated Undrained Triaxial Specimen Information

HOWTO OPEN: To get to the test information screen for a specific test, open the desired
test or select anew Unconsolidated Undrained Triaxia Test. Click Information for the
desired Specimen in the Project Navigation pane. Thetest information for that specimen will
load.

The Unconsolidated Undrained Triaxia Test (UU) has valuesthat will be required for report
purposes and for calculating tabulated values correctly. Values can be entereded before or
after the test. The program will prompt you if any values are missing for test calculations. If
you decide not tofill in all values and the values are required for tabulation calcul ations, after
the test hasfinished, you can enter the values in and tabulated values will be recal cul ated.

To enter information on the Specimen Information page, click in the box to the right of the
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description field and add your information.

Unconsolidated Undrained Triaxial Specimen Parameter s

Specimen I nformation

e Sample Description - description of the visible characteristics of this specimen.

e Depth - depth at which this sample was taken from.

e Test Procedure - test procedure used when evaluating this sample.

e Sample Type - specifiesfor report whether this sample was remolded or
undisturbed.

e Molding Date - date this sample was place in amold.

e Test Date - date this sample was tested.

e Liquid Limit - sampleliquidlimit.

e Plastic Limit - sampleplasticlimit.

e [SG] Specific Gravity - specific gravity at location of testing.
Assumed or Measured

e [MT] Membrane Thickness - Thickness of membrane use on this specimen.

e Remarks- any further remarks for this test that you want to include in the report.

| nitial Specimen Parameters

[CP] Cell Pressure - cell pressure for test.
Specimen Dimensions\Worksheet

e Initial Height Reading 1 — 3: three different height measurements taken of the
specimen.

e Initial Diameter Reading 1 — 3: three different diameter measurements taken of the
specimen.

e [IH] Initial Height - average height of the specimen based on height readings 1 —
3. Zero heights are not averaged in.

e [ID] Initial Diameter: average diameter of the specimen based on diameter
readings 1 — 3. Zero diameters are not averaged in.

e [IA] Initial Area: area of the specimen based on diameter.

IA =ID?
e [IV] Initia Volume: volume of the specimen based on height and diameter.
IV=1A*IH
Initial Moisture Information Worksheet

e [IMW] Moist Weight of Soil + Container: soaked soil weight + weight of
container.
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e [IDS] Weight of Dry Soil + Container: soaked soil that was dried weight +
weight of container.
e [IWC] Weight of Container: weight of container.
e [IMC] Average Moisture: Calculated — average moisture content of top third,
middle third, and bottom third of sample.
(T3...T) = (IMW —1DS) / (IDS—IWC) * 100
IMC = Average of T3...T1 excluding zeros
[IMW] Initial Moist Weight - moist weight of specimen.
[IDD] Initial Dry Density: dry density of the specimen calculated by the software.
[sw] Weight of Solids= (IMW / pc) / (1 + IMC /100)
[v] Volume=Pl * (ID /ic)*/4* (IH/ic)
IDD =sw/v

[pc] Gram - Pound = 453.59237
[ic] Inch - Foot = 12

[TWD] Initial Wet Density: wet density of the specimen cal culated by the software.
[v] Volume=Pl * (ID /ic)*/4* (IH/ic)
IWD = (IMW / pc) / v

[pc] Gram - Pound = 453.59237
[ic] Inch - Foot = 12

[1S] Initial Saturation: saturation of soil calculated by the software
[v] Volume= (Pl * ID?) / 4* IH
[sw] Weight of Solids=IMW /(1 + IMC/ 100)
[vx] Initial Volume = (sw * (IMC/ 100)) / cf
[vv] VoidsVolume=v —(sw/ (SG * cf))
IS=vx/vv* 100
[cf] in® > cm® = 16.387064
[IVR] Void Ratio: void ration of the specimen, calculated by the software
IVR = (62.428 * SG) / IDD -1

NOTE: The software will assume awater density of 62.428
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(temperature of 33C or 89.6F) if atemperatureisnot provided in the
specimen information for thistest. If atemperatureis provided, the
water density will be calculated from that temperature.

Final Moisture

Final Moisture Information Worksheet: final datato computer final moisture.
[FMW] Moist Weight of Soil + Container: soaked soil weight + weight of
container.
[FDS] Weight of Dry Soil + Container: soaked soil that was dried weight + weight
of container.
[FWC] Weight of Container: weight of container.
[FM C] Average Moisture: Calculated — average moisture content of top third,
middle third, and bottom third of sample.

(T3...T1) = (FMW —FDS) / (FDS—FWC) * 100
FM = Average of T3...T1 excluding zeros

[FM] Final Moisture Content: final moisture percentage calculations.

7.13.4 Unconsolidated Undrained Triaxial Test Setup Guide

HOWTO OPEN: To get to the test setup screen for a specific test, open the desired test or
select a new Unconsolidation Undrained Triaxial Test. Select the Setup for the desired
Specimen in the Project Navigation pane. The test seup for that specimen will load.

To run an automated test you must setup the test parameters. The Unconsolidation
Undrained Triaxia test isasingle phasetest.

Once all the setup information has been filled in. If any setup parameters areincorrect you
will be prompted. When you press the Run Test button, if you are running anew test or
thereis no datafor this specimen the test will begin immediately. If dataexistsfor the
specimen and phase, you be prompted whether you want to over write the data or not.

Unconsolidated Undrained Triaxial Specimen Test Setup Parameters

To run atest with connected hardware, you will need to input test setup parameters.

If you want input test data manually, just goto the tabulation section for that specimen.
From here you can manually input UU test data.

2| Note: To run the test you will need to have theinitial height, initial diameter, cell
pressure, and membrane thicknessfilled in the specimen information sheet. Y ou can still
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run thetest, but it isrecommended you fill thesevaluein. See
Unconsolidated Undrained Triaxial Specimen |nformationss for more details.

Setup Explanation:

e UU Channels

Select Load Device - Select the device that the load transducer is connected to.
Select Load Input - Select the channel that the load transducer is located at on
the load device you selected.

Select Displacement Device - Select the device that the Displacement transducer
IS connected to.

Select Displacement Input - Select the channel that the Displacement transducer
islocated at on the Displacement device you selected.

e Logging Type

Condition - Elapsed Time Table, Distance Table, or Time Interval.
Elapsed TimeTable

Value - The shear data points will be gathered using a user defined table of time
intervals. Click on this box to setup atime table to use with your test.

DistanceTable

Device - Deviceto gather points at specified distance intervals.

Input - Input of selected device to gather points at specified distance intervals
Distance Increment - |Is the motor going Up/Forward or Down/Reverse.

Value - The shear data pointswill be taken using a user defined table of distance
intervals. Click on this box to setup a distance table to use with your test.

Timelnterva

Value - time (HH:MM:SS:m) when data pointswill be gathered. Thiswill
happen at theinterval specified.

e Start Condition

Condition - Select Greater Than, Less Than, or Time Delay. Select Noneif you
do not want to use a start condition and you would like to test to start
immediately.

Greater Than or Less Than
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Device - Devicethe start condition will occure on.

Input - Input on the device the start condition will occure.

Current Value - shows the current value the device and input selected are
currently reading.

Value - when the device and input selected are greater than or less than this
value the test will start.

TimeDelay

Value - time (HH:MM:SS:m) to delay before the test will start.

¢ Stop Condition

Stop Type - Others or User Stop.
Others - Use this to select a stop condition.

Percent Strain - When the axial strain reachesthisamount. Thisis measured
from when the test start condition is met.

Percent Drop of Maximum Deviator Stress - When the deviator stress drops by
the specified amount.

User Stop - If you want to manually stop the test.

Conidtion - Select Greater Than, Less Than, Time Delay, Distance
(Up/Forward), or Distance (Down/Reverse).

Greater Than or Less Than

Device - Device the stop condition will occure on.

Input - Input on the device the stop condition will occure.

Value - when the device and input selected are greater than or less than this
value the test will stop.

TimeDelay

Value - time (HH:MM:SS:m) to delay before the test will stop. Thisistime
from when the test start condition is met.

Distance (Up/Forward) or Distance (Down/Reverse)

Device - Device the stop condition will occure on.

Input - Input on the device the stop condition will occure.

Value - when the device and input selected have travelled this value the test will
stop. Thisisthe distance from when the test start condition is met.
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o Motor Parameters

Motor Type - Computer Controlled or None. Select noneif you are not using a
motor or if you are not using a Humboldt motor.

Computer Controlled

Device - Device that the motor existson. NOTE: Only Humboldt hardware
containing amotor can be controlled.

Value - speed in in/min or mm/min. When thetest is activated, the motor will
start, the motor will continue running throughout the entire test untill the stop
conditionismet.

7.13.5 Unconsolidated Undrained Triaxial Tabulation

HOWTO OPEN: To get to the tabulation screen for a specific test, open the desired test or
select anew Unconsolidated Undrained Triaxial Test. Select Tabulation for the desired
Specimen in the Project Navigation pane. The Tabulation for that specimen will load.

The tabulation sheet iswhere live tests are shown as well aswhere you will edit any test data
if necessary. When atest isrunning you can not edit data for that specimen.

2| Note: The User Defined test does not allow you to edit any test data after atest is
completed.

Data Entry

¢ Theenter key will move to the next editable cell, if it isat the end of arow, it will
move to the next editable cell in the next row.

e If you are at the end of the data and at the last editable field when you press the Enter
key anew row will automatically beinserted for you.

e Data Entry Hot Keys (Hold akey combination to apply desired action).
INSERT = CTRL +i - will insert arow beneath the current row.
DELETE = CTRL + d - will delete the current row.

DELETEALL =CTRL + a- will deleteall rows.

e Only certain columns can be edited. Editablefields arein black, excluding the Reading
No. The Reading number is generated at all times by the software.

Time, Load, Disp fields can be edited in the UU Test.
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Automated Testing

e See the Unconsolidated Undrained Triaxial Test Setup Guidelel for moreinformation
on setting up atest.

¢ All data points are received from the hardware. Any pointsthat appear to be missing
will be updated if they are present on the machine.

e |If the computer shuts down in the middle of atest. Start the computer, open HMTS,
and open the test, the test will gather any missed data points and continue where it left
off.

e If you have set the start condition, the stop condition, or both and the computer shuts
down before the start or stop condition was met, the devices in the test will handle
those conditions even if the computer was not running when they occured.

¢ If amotor was envloved in atest and a stop condition was met, the motor will stop
regardlessif the HMTS software and that test were open.

e |If operator stop was selected and the HM TS software and test envolving the motor
was not opened, the motor will not stop. The test will continue collecting points until
you stop the motor manually or you stop the test in the HM TS software.

e The HMTS software and the running tests do not have to be opened at all times.

Unconsolidated Undrained Triaxial Tabulation Calculations

2| Note: All calculationsaredonein English (Sl units). All metric calculations are
converted from itsenglish equivalent.

Time = (HHH:MM:SS) Time the point was taken. When running an automated test the
timeisthe elapsed time. Each point contains atime stamp it receives from the hardware.
The elapsed time is the difference between the previous dataindex and the current data
index.

Load = Data entry.

Disp = Dataentry.

Corrected Area=Initial Area/ (1 - Axial Strain)

Axial Strain = (current displacement - initial displacement) / Initial height.

Deviator Stress = (current load - initial load) / Initial area.
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Corrected Deviator Stress = (current load - initial load) / corrected area.

Corrected Deviator Stress w/Membrane correction:

Corrected Deviator Sress = Corrected Deviator Stress- (4* YM * Membrane

Thickness* Axial Strian) / Square Root(4 * Initial Area/ Pl).

[YM] Youngs Modulus = 200

03 (Principle Stress Minor) = Initial Sample Pressure from specimen informa

ol (Principle Stress Mgjor) = corrected deviator stress + 03

01/ 03 = Exactly what it says

P=(ol+03)/2

Q=(01-03)/2
7.13.6 Unconsolidated Undrained Graphs

HOWTO OPEN: To get to the graphs for a specific test, open the desired test or select a
new Unconsolidation Undrained Triaxial Test. Select the desired graph from the Project
Navigation pane. The selected graph will load.

All graphs are updated when the data changes. If you would like set the graph areayourself,
use the Options located at the top of each graph window.

If agraph hasno data, it will not show agrid, but a blue window with only atitle.

If you are unhapply with the scaling chosen by the software use the Manual Scaling options
located in the toolbar above the graph.

DRAWING INSTRUCTIONS: Some graphs contain tool for constructing tangent lines.

Drawinglines
1. Click onthetool item to start the drawing process.
2. Move your cursor into the graph area, you should notice that a point follows
your Cursor.
3. Click inthegraph area, this point iswhere your line will start.
4. Moveyour cursor in the graph area and you will see aline being drawn.
5. Click inthe graph areaagain and thiswill finish the drawing sequence and your
linewill bedrawn.
Editinglines
1. Inthegraph areaclick onan end point of aline.
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2. By moving your cursor, you will seethat you can reposition the lines endpoint.
3. Click again at the desired |ocation to reposition the line.

Placing points
1. Click onthetool item to start the drawing process.
2. Move your cursor into the graph area, you should notice that a point follows
your Cursor.
3. Click inthe graph areato place the point at that location.

Moving points
1. Inthegraph areaclick on the point to move.
2. Move your cursor to location you would like to place the endpoint at.
3. Click inthe graph areato reposition the point at that location.

Available Graphs

e Stress Strain

Stress-Strain

0000 2202 4404 60606 8808 11.010 13212 15414 17616 19818 22.020
Strain (%)

X-Axis- Axia Strain
Y-Axis - Deviator Stress

Graph Actions (located on toolbar above graph)
Toggle graphing of specimen on or off. By default al are on.

e PQ (Tota Stress)
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PQ (Total Stress)

970 1040 1110 1180 1250 1320 1390 1460
P (psi)

X-Axis-P
Y-Axis- Q

Graph Actions (located on toolbar above graph)
Toggle graphing of specimen on or off. By default al are on.

Draw Tangent |

Use this button to draw atangent line. From this tangent line the Strength Intercept
and Friction Anglewill be calcul ated.

e Mohr Graph (Total Stress)
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Mohr Circles (Total Stress)
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=
=]
=
wn

00701401 230542896663.00.07.84.01 08 105101091360 31404 1164 0
Normal Stress (psi)

X-Axis- Axial Strain
Y-Axis- Principle StressRatio

Graph Actions (located on toolbar above graph)
Toggle graphing of specimen on or off. By default al are on.

Draw Tangent |

Use this button to draw atangent line. From this tangent line the Strength Intercept
and Friction Anglewill be calcul ated.

7.14 Triaxial Test (ASTM D 4767)

7.14.1 Consolidated Undrained Triaxial Test

The Consolidated Undrained Triaxial test was designed to allow usersto perform a CU test
from start to finish using their equipment and the Humboldt Material Testing Software.

Thistest contains atria period, oncethetria period has expired, you will need to purchase
the software. Once you have purshased the software Humboldt will provide aregistration
key for the Consolidated Undrained Triaxial Test module. Once the softwareisregistered
you will have unlimited use of the Consolidated Undrained Triaxial Test and Reports. For

more information on registering atest module see: Registration!7!.

For more information or to purchase this module please contact Humboldt at 1-800-537-
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4183 and ask for software part number HM-3003SW.

Consolidated Undrained (CU) Triaxial Test Features:

e Test Setup specific to CU requirements

e Test Information is stored, and all calculations are performed for you

Livetests(real time)

Livegraphing capabilities

Complete report of test including all calculation and graphs required for testing
¢ Review and export tests using Microsoft Excel

e Smart Test. Will automatically pick up whereit |eft off if the test was not finished due
to unexpected events within your computer.

M orelnformation

e For Information on the project information sheet, goto
Consolidated Undrained Project Information7 hel p.

e For Information on specimen information sheets, goto
Consolidated Undrained Triaxial Specimen Informationhiz: hel p.

e For Information on specimen setup sheets, goto
Consolidated Undrained Triaxial Test Setup Guidelrdl hel p.

e For Information on specimen tabul ation sheets, goto
Consolidated Undrained Triaxial Tabulationhs:) hel p.

e For Information on specimen graph sheets, goto Consolidated Undrained Graphssd
help.

2l Note: To export to Microsoft Excel, Excel must be installed on your computer.
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7.14.2 Consolidated Undrained Project Information

HOWTO OPEN: To get to the Project Information screen for a specific test, open the
desired test or select anew Consolidated Undrained Test. The project information for the
project will be thefirst thing to load.

2| Note: The Consolidated Undrained Test Project Information holds all values and

descriptionsthat will be global to all specimensin project. Not all information hasto be
filledin, thisformismainly for reporting purposesonly.

Project Information

e Test Units- Unitsfor theentiretest. All values and tabulated valueswill be represented in
either English or Metric.

e Test Standard - Test standard used for this test.

e Project Name - Name of this project.

e Project Number - Number designation for this project.

e Client - Client thistest is being performed for.

e Job Number - Number designation for job.

e Sample Number - Number designation for this sample.

e Sample Description - Description of sample.

e Date of Sampling - When sample was taken.

Sampling Time- Time of sample.

Date of Receiving Sample - When the sample wasreceived by |ab.

Received Time - Time samplewasreceived by |ab.

Boring Numer - Boring number.

o Remarks- Any additional remarks.

7.14.3 Consolidated Undrained Triaxial Specimen Information

HOWTO OPEN: To get to the test information screen for a specific test, open the desired
test or select anew Consolidation Undrained Triaxia Test. Click Information for the desired
Specimen in the Project Navigation pane. Thetest information for that specimen will load.

The Consolidated Undrained Triaxial Test (CU) hasvaluesthat will be required for report
purposes and for calculating tabulated values correctly. Values can be entereded before or
after the test. The program will prompt you if any values are missing for test calculations. If
you decide not tofill in all values and the values are required for tabulation calcul ations, after
the test hasfinished, you can enter the values in and tabulated values will be recal cul ated.

To enter information on the Specimen Information page, click in the box to the right of the
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description field and add your information.

Consolidated Undrained Triaxial Specimen Parameters

Specimen I nformation

e Sample Description - description of the visible characteristics of this specimen.

e Depth - depth at which this sample was taken from.

e Test Procedure - test procedure used when evaluating this sample.

e Sample Type - specifiesfor report whether this sample was remolded or
undisturbed.

e Molding Date - date this sample was place in amold.

e Test Date - date this sample was tested.

e Liquid Limit - sampleliquidlimit.

e Plastic Limit - sampleplasticlimit.

e [SG] Specific Gravity - specific gravity at location of testing.

Assumed or Measured

o [FP] Filter Paper Strips- Choose if filter paper strips were used for thistest or
not used.

e [MT] Membrane Thickness - Thickness of membrane use on this specimen.

e Remarks- any further remarks for this test that you want to include in the report.

| nitial Specimen Parameters

Specimen Dimensions\Worksheet

e Initial Height Reading 1 — 3: three different height measurements taken of the
specimen.

e Initial Diameter Reading 1 — 3: three different diameter measurements taken of the
specimen.

e [IH] Initial Height - average height of the specimen based on height readings 1 —
3. Zero heights are not averaged in.

e [ID] Initial Diameter: average diameter of the specimen based on diameter
readings 1 —3. Zero diameters are not averaged in.

e [IA] Initial Area: areaof the specimen based on diameter.

IA =ID?
e [IV] Initia Volume: volume of the specimen based on height and diameter.
IV=1A*IH
Initial Moisture Information Worksheet

e [IMW] Moist Weight of Soil + Container: soaked soil weight + weight of
container.
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e [IDS] Weight of Dry Soil + Container: soaked soil that was dried weight +
weight of container.

e [IWC] Weight of Container: weight of container.

e [IMC] Average Moisture: Calculated — average moisture content of top third,
middle third, and bottom third of sample.

(T3...T1) = IMW —IDS) / (IDS— IWC) * 100

IMC = Average of T3...T1 excluding zeros

[IMW] Initial Moist Weight - moist weight of specimen.

[IDD] Initial Dry Density: dry density of the specimen calculated by the software.

[sw] Weight of Solids= (IMW / pc) / (1 + IMC /100)
[v] Volume=Pl * (ID /ic)*/4* (IH/ic)
IDD=sw/v

[pc] Gram = Pound = 453.9
[ic] Inch &> Foot = 12

[TWD] Initial Wet Density: wet density of the specimen cal culated by the software.

[v] Volume=Pl * (ID/ic)*/4* (IH/ic)
IWD = (IMW / pc) / v

[pc] Gram = Pound = 453.9
[ic] Inch &> Foot = 12

[1S] Initial Saturation: saturation of soil calculated by the software

[v] Volume= (Pl * ID?) / 4* IH

[sw] Weight of Solids=IMW / (1 + IMC/ 100)
[vx] Initial Volume = (sw * (IMC/ 100)) / cf
[vv] VoidsVolume=v —(sw/ (SG * cf))

IS=vx/vv* 100

[cf]in® > cm® = 16.387

[IVR] Void Ratio: void ration of the specimen, calculated by the software

IVR = (62.428 * SG) / IDD -1

NOTE: The software will assume awater density of 62.428
(temperature of 33C or 89.6F) if atemperatureisnot provided in the
specimen information for thistest. If atemperatureis provided, the
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water density will be calculated from that temperature.

Saturation Stage Parameters

Initial Burette Reading - burette reading at beginning saturation stage.
Final Burette Reading - burette reading at end of saturation stage.

[ISH] Initial Reference Height Reading - height of specimen at beginning of saturation
stage.

[FSH] Final Reference Height Reading - height of specimen at end of saturation stage.
[SH] Height After Saturation: height of specimen after saturation stage.

SH=IH+ (FSH—ISH)

NOTE: If ISH and FSH are both zero, then SH will just be the ISH.
[SA] Area After Saturation: area of specimen after saturation stage.

SA=(IV-(3*IV* ((ISH-FSH) /1H))) / SH

NOTE: If ISH and FSH are both zero, then SA will equal IA.
[SV] Volume After Saturation: volume of specimen after saturation stage.

SV =SA* SH

NOTE: If ISH and FSH are both zero, then SV will equal 1V.

Consolidation Stage Parameters

[1B] Initial Burette Reading: burette reading at beginning consolidation stage.
[FB]Final Burette Reading: burette reading at end of consolidation stage.

[ICH] Initial Reference Height Reading: height of specimen at beginning of consolidation
[Slt:agﬁi] Final Reference Height Reading: height of specimen at end of consolidation stage.
[CH] Height After Consolidation: height of specimen after consolidation stage.

CH = SH + (FCH — ICH)

NOTE: If FCH and ICH are bother zero, then CH will equal SH.

[CA] Area After Consolidation: area of specimen after consolidation stage.

© 2006 Humboldt Scientific, Inc.



Tests 175

CA=(IV - (3* IV * ((ISH - FSH) / IH)) - (abs(FB - IB) * cincube)) /
CH

[cincube] - cm® > in® = 0.0610237
[CV] Volume After Consolidation: volume of specimen after consolidation stage.
CvV=CA*CH

Shear Stage Parameters

[CP] Cell Pressure: cell pressure used for shear stage.

[BP] Back Pressure: back pressure used for shear stage.

[ECP] Effective Consolidation Pressure: calculated effective pressure used in shear stage.
ECP=CP-BP

Final Specimen Parameters

Final Moisture Information Worksheet: final datato computer final moisture.
[FMW] Moist Weight of Soil + Container: soaked soil weight + weight of
container.
[FDS] Weight of Dry Soil + Container: soaked soil that was dried weight + weight
of container.
[FWC] Weight of Container: weight of container.
[FM C] Average Moisture: Calculated — average moisture content of top third,
middle third, and bottom third of sample.

(T3...T1) = (FMW - FDS) / (FDS-FWC) * 100
FM = Average of T3...T1 excluding zeros
[FM] Final Moisture Content: final moisture percentage calculations.
[FMW] Final Moist Weight: moist weight of specimen.
[FDD] Final Dry Density: dry density of the specimen calculated by the software.

[ws] weight of solids (Ibs) = FMW /(1 + FM /100) / pc
[v] volume after consol (in® to ft°) = CV * (1/ic®)

FDD =ws/v

[pc] Gram - Pound = 453.9
[ic] Inch &> Foot = 12
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» [FVR] Final Void Ratio: void ration of the specimen, calculated by the software
[ws] weight of solids (grams) = FMW /(1 + FM / 100)
[v] volume after consol (in® > ft°) = CV * (1/ic%)
[vs] volume of solids (cc) = WS/ SG
[vv] volume of voids (cc) =v * cc - vs
FVR=wv/vs

[cq] ft° > cc = 28316.85

7.14.4 Consolidated Undrained Triaxial Test Setup Guide

HOWTO OPEN: To get to the test setup screen for a specific test, open the desired test or
select anew Consolidation Undrained Triaxial Test. Select the Setup for the desired
Specimen in the Project Navigation pane. The test seup for that specimen will load.

To run an automated test you must setup the test parameters. The Consolidation Undrained
Triaxial test isamultiphasetest. Each phase of the test except for the saturation phase has
itsown test setup. Use the tabs at the top of the test setup to navigate between eash phases
test setup.

Once all the setup information has been filled in for the specified phase, that phase can be
run. If any setup parameters are incorrect you will be prompted. When you press the Run
Test button, if you are running anew test or there is no data for this specimen and phase the
test will beginimmediately. If dataexistsfor the specimen and phase, you be prompted
whether you want to over write the data or not.

Consolidated Undrained Triaxial Specimen Test Setup Parameters

The test setup window for the Consolidated Undrained Test contains three phases of tests.
1. Phase 1. Saturation
If you select the saturation phase you will be directed to the tabulation page with the
saturation phase selected for you. The saturation phase can not be run with the
hardware, the data for the saturation phase needs to be manually entered.

If you select the saturation phase in the test setup window and the test has not been
saved yet, you will be asked to save the test first before proceeding to the saturation
tabulation sheet.

2. Phase 2: Consolidation
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The consolidation stage can be run with the hardware. Y ou need to input the test
parameters for thistest.

If you want input test data manually, just goto the tabulation section for that
specimen and select the consolidation tab. From here you can manually input
consolidation test data.

2| Note: To run the consolidation stage you will need to have your Initial Height
and Height after Saturation filled in the specimen information sheet. Y ou can still
run the test, but it isrecommended you fill thisvaluein. See

Consolidated Undrained Triaxial Specimen Informationll for more.

Consolidation Setup Explanation:

¢ ConsolidationChannels
Sdlect Volume Device - Select the device that the volume transducer is
connected to.

Select Volume Input - Select the channel that the volume transducer islocated
at on the volume device you selected.

e Logging Type (Elapsed Time Table can only be selected)

Value - The consolidation data points will be gathered using a user defined table
of timeintervals. Click on this box to setup atime table to use with your test.

e Start Condition
Condition - Select Greater Than, Less Than, or Time Delay. Select Noneif you
do not want to use a start condition and you would like to test to start
immediately.

Greater Than or Less Than

Device - Devicethe start condition will occure on.

Input - Input on the device the start condition will occure.

Current Vaue - shows the current value the device and input selected are
currently reading.

Value - when the device and input selected are greater than or less than this
value the test will start.

TimeDelay

Value - time (HH:MM:SS:m) to delay before the test will start.

¢ Stop Condition
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Stop Type - Others or User Stop.
Others - Use this to select a stop condition.
User Stop - If you want to manually stop the test.

Conidtion - Select Greater Than, Less Than, Time Delay, Distance
(Up/Forward), or Distance (Down/Reverse).

Greater Than or Less Than

Device - Device the stop condition will occure on.

Input - Input on the device the stop condition will occure.

Value - when the device and input selected are greater than or less than this
value the test will stop.

TimeDelay

Value - time (HH:MM:SS:m) to delay before the test will stop. Thisistime
from when the test start condition is met.

Distance (Up/Forward) or Distance (Down/Reverse)

Device - Device the stop condition will occure on.

Input - Input on the device the stop condition will occure.

Value - when the device and input selected have travelled this value the test will
stop. Thisisthe distance from when the test start condition is met.

3. Phase 3: Shear

The shear stage can be run with the hardware. Y ou need to input the test
parameters for thistest.

If you want input test data manually, just goto the tabulation section for that
specimen and select the consolidation tab. From here you can manually input shear
test data.

2| Note: To run the consolidation stage you will need to have your Area after
Consolidation, Cell Pressure, and Membrane Thicknessfilledinthe specimen
information sheet. Y ou can still run thetest, but it is recommended you fill this
valuein. See Consolidated Undrained Triaxial Specimen Informationl7 for more.

Consolidation Setup Explanation:

e Consolidation Channels
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Select Load Device - Select the device that the load transducer is connected to.
Select Load Input - Select the channel that the load transducer is located at on
the load device you selected.

Select Displacement Device - Select the device that the Displacement transducer
IS connected to.

Select Displacement Input - Select the channel that the Displacement transducer
islocated at on the Displacement device you selected.

Select Pore Presure Device - Select the device that the Pore Presure transducer
IS connected to.

Select Pore Presure Input - Select the channel that the Pore Presure transducer
islocated at on the Pore Presure device you selected.

e Logging Type

Condition - Elapsed Time Table, Distance Table, or Time Interval.
Elapsed TimeTable

Value - The shear data points will be gathered using a user defined table of time
intervals. Click on this box to setup atime table to use with your test.

DistanceTable

Device - Deviceto gather points at specified distance intervals.

Input - Input of selected device to gather points at specified distance intervals
Distance Increment - |Is the motor going Up/Forward or Down/Reverse.

Value - The shear data pointswill be taken using a user defined table of distance
intervals. Click on this box to setup a distance table to use with your test.

Timelnterva

Value - time (HH:MM:SS:m) when data pointswill be gathered. Thiswill
happen at theinterval specified.

e Start Condition

Condition - Select Greater Than, Less Than, or Time Delay. Select Noneif you
do not want to use a start condition and you would like to test to start
immediately.

Greater Than or Less Than

Device - Devicethe start condition will occure on.
Input - Input on the device the start condition will occure.

© 2006 Humboldt Scientific, Inc.



180 Humboldt Material Testing Software Manual

Current Vaue - shows the current value the device and input selected are
currently reading.
Value - when the device and input selected are greater than or less than this
value the test will start.
TimeDelay
Value - time (HH:MM:SS:m) to delay before the test will start.
¢ Stop Condition
Stop Type - Others or User Stop.
Others - Use thisto select a stop condition.

Percent Strain - When the axial strain reaches thisamount. Thisis measured
from when the test start condition is met.

Percent Drop of Maximum Deviator Stress - When the deviator stress drops by
the specified amount.

User Stop - If you want to manually stop the test.

Conidtion - Select Greater Than, Less Than, Time Delay, Distance
(Up/Forward), or Distance (Down/Reverse).

Greater Than or Less Than

Device - Device the stop condition will occure on.

Input - Input on the device the stop condition will occure.

Value - when the device and input selected are greater than or less than this
value the test will stop.

TimeDelay

Value - time (HH:MM:SS:m) to delay before the test will stop. Thisistime
from when the test start condition is met.

Distance (Up/Forward) or Distance (Down/Reverse)

Device - Device the stop condition will occure on.

Input - Input on the device the stop condition will occure.

Value - when the device and input selected have travelled this value the test will
stop. Thisisthe distance from when the test start condition is met.

e Motor Parameters
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Motor Type - Computer Controlled or None. Select noneif you are not using a
motor or if you are not using a Humboldt motor.

Computer Controlled

Device - Device that the motor existson. NOTE: Only Humboldt hardware
containing amotor can be controlled.

Value - speed in in/min or mm/min. When thetest is activated, the motor will
start, the motor will continue running throughout the entire test untill the stop
conditionismet.

7.14.5 Consolidated Undrained Triaxial Tabulation

HOWTO OPEN: To get to the tabulation screen for a specific test, open the desired test or
select anew Consolidation Undrained Triaxial Test. Select Tabulation for the desired
Specimen in the Project Navigation pane. The Tabulation for that specimen will load.

The tabulation sheet iswhere live tests are shown as well aswhere you will edit any test data
if necessary. When atest isrunning you can not edit data for that specimen.

2| Note: The User Defined test does not allow you to edit any test data after atest is
completed.

Data Entry (All Phases)

e Theenter key will move to the next editable cell, if it isat the end of arow, it will
move to the next editable cell in the next row.

e If you are at the end of the data and at the last editable field when you press the Enter
key anew row will automatically beinserted for you.

e Data Entry Hot Keys (Hold a key combination to apply desired action).
INSERT = CTRL + i - will insert arow benesath the current row.
DELETE = CTRL + d - will delete the current row.
DELETEALL =CTRL + a- will delete all rows.
¢ Only certain columnsfor each phase can be edited. Editable fieldsarein black,
excluding the Reading No. The Reading number is generated at al times by the

software.

Saturation Phase Editable Fields: Time, Cell Pressure, Pore Pressure, and Burette
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Reading.
Consolidation Phase Editable Fields: Elapsed Time and Burette Reading.

Shear Phase Editable Fields: Load, Axial Deformation, and Pore Pressure

Automated Testing (Consolidation and Shear Phases)

e See the Consolidated Undrained Triaxial Test Setup Guideli7e for moreinformation on
setting up atest.

¢ All data points are received from the hardware. Any pointsthat appear to be missing
will be updated if they are present on the machine.

e |If the computer shuts down in the middle of atest. Start the computer, open HMTS,
and open the test, the test will gather any missed data points and continue where it left
off.

e If you have set the start condition, the stop condition, or both and the computer shuts
down before the start or stop condition was met, the devices in the test will handle
those conditions even if the computer was not running when they occured.

¢ If amotor was envloved in atest and a stop condition was met, the motor will stop
regardlessif the HMTS software and that test were open.

o |If operator stop was selected and the HM TS software and test envolving the motor
was not opened, the motor will not stop. The test will continue collecting points until
you stop the motor manually or you stop the test in the HM TS software.

e The HMTS software and the running tests do not have to be opened at all times.

Consolidated Undrained Triaxial Tabulation Calculations

2| Note: All calculationsaredonein English (Sl units). All metric calculations are
converted from itsenglish equivalent.

1. Saturation Phase
Time = (HHH:MM:SS) Time the point was taken. When running an automated test
thetimeisthe elapsed time. Each point contains atime stamp it receives from the
hardware. The elapsed time is the difference between the previous dataindex and
the current data index.

Cell Pressure = Data entry.
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Pore Pressure = Data entry.
Burette Reading = Data entry.
Volume Change = burrette reading - burette reading at the beginning of test.
Cell Pressure = current cell pressure - previous cell pressure reading.
Pore Pressure Change = current pore pressure - previous pore pressure.
B Value = pore pressure/ cell pressure.

2. Consolidation Phase
Time= (HHH:MM:SS) Time the point was taken. When running an automated test
thetimeisthe elapsed time. Each point contains atime stamp it receives from the
hardware. The elapsed time is the difference between the previous dataindex and
the current data index.
Burette Reading = Data entry.
Volume Change = burette reading - initial burette reading.

3. Shear Phase
Time= (HHH:MM:SS) Time the point was taken. When running an automated test
thetimeisthe elapsed time. Each point contains atime stamp it receives from the
hardware. The elapsed time is the difference between the previous dataindex and
the current data index.
Load = Data entry.
Axial Deformation = Dataentry.
Pore Pressure = Data entry.

Change in Pore Pressure = current pore pressure - initial pore pressure.

Axial Strain = (current axial deformation - initial axial deformation) / height after
consolidation.

Deviator Stress = (current load - initial load) / area after consolidation.
Corrected Deviator Stress = (current load - initial load) / corrected area after

consolidation. The corrected area after consolidation = area after consolidation
/ (1- axial strain)

© 2006 Humboldt Scientific, Inc.



184 Humboldt Material Testing Software Manual

Corrected Deviator Stress w/Filter paper correction:
Perimeter (p) = 0.5* (0.5* Initial sample diameter * Pl * 2).
Filter Paper Const (fp) = 1.1 (Ib/in)
Axial Strain> 2% =fp* p/ area after consolidation.
or
Axia Strain=50* axial strain* fp* p/ areaafter consolidation.
03 = current pore pressure - pore pressure at beginning of test.
01 = corrected deviator stress + 03
0'3 = 03 - (pore pressure - pore pressure at beginning of test)
0'1 = corrected deviator stress + 0'3
0'1/0'3 = Exactly what it says
Abar:
Changein pore pressure=0: Abar =0
or
Abar = change in pore pressure/ (01 - 03)
P=(01+03)/2
Q=(01-03)/2
P=(1+03)/2

7.14.6 Consolidated Undrained Graphs

HOWTO OPEN: To get to the graphs for a specific test, open the desired test or select a
new Consolidation Undrained Triaxial Test. Select the desired graph from the Project
Navigation pane. The selected graph will load.

All graphs are updated when the data changes. If you would like set the graph areayourself,
use the Options located at the top of each graph window.

If agraph has no data, it will not show agrid, but a blue window with only atitle.
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If you are unhapply with the scaling chosen by the software use the Manual Scaling options
located in the toolbar above the graph.

DRAWING INSTRUCTIONS: Some graphs contain tool for constructing tangent lines.

Drawinglines

1. Click onthetool item to start the drawing process.

2. Move your cursor into the graph area, you should notice that a point follows
your Cursor.

3. Click inthegraph area, thispoint iswhere your line will start.

4. Moveyour cursor in the graph area and you will see aline being drawn.

5. Click inthe graph area again and thiswill finish the drawing sequence and your
linewill bedrawn.

Editinglines
1. Inthegraph areaclick onan end point of aline.
2. By moving your cursor, you will seethat you can reposition the lines endpoint.
3. Click again at the desired |ocation to reposition the line.

Placing points
1. Click onthetool item to start the drawing process.
2. Move your cursor into the graph area, you should notice that a point follows
your Cursor.
3. Click inthe graph areato place the point at that location.

Moving points
1. Inthegraph areaclick on the point to move.
2. Moveyour cursor to location you would like to place the endpoint at.
3. Click inthe graph areato reposition the point at that location.

Available Graphs

e Consolidation (Square Root Graph)

The datafor this plot isfrom the Consolidation stage.
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Consolidation (Square Root Time)
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Time (Square Root Minute)

X-Axis- Timein sgaure root minute
Y-Axis- Volumeincc's

Graph Actions (located on toolbar above graph)
- Plot Specimen: Only one specimens plot can be viewed at atime. Click on the
plot you would like to work with.
- 190 Calculations Tool (SQR): Toggle this view the tangent line tool for
determining your t50 and strain rate for the shear stage motor value.

2 WARNING: Please refer to the appropriate standard for determining the t50.

t90 Calculations Tool (SQR)

° [ Drawi Tangent ]

Thisbutton will allow you to place the extension line of initial linear portion of
the time-deformation curve. Oncethislineisdrawn the software will draw
another linethat is 1.15 timestheinital linear portion of the time-deformation
curve.

ol Select t90 |

This button will alow you place a point at t90.

© 2006 Humboldt Scientific, Inc.



Tests 187

e The Estimated Failure Strain can be selected between 1% and 5%. The default
valueis4%.

° Feset

Use thisbutton to clear all lines, points, and calculations. The time-deformation
curveisnot cleared.

Set

This button will place the calculated strain rate into the speed value in the Shear
phase in the test setup sheet for the selected specimen.

e Once the tangent line has been drawn and the t90 point has been selected, the t50
value and Strain Rate value will be calculated.

t50 Calculations = (t90 * (5/9))*

Shear Rate = height after consolidation * (Estimated Failure Strain/ 1000) /
(t90 * (5/9))

e Consolidation (Logarithmic Graph)

The datafor this plot isfrom the Consolidation stage.
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Consolidation (Logarithmic Time)
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Time (Logarithmic Minute)

X-Axis- Timeinlogarithmic minute
Y-Axis- Volumeincc's

Graph Actions (located on toolbar above graph)
- Plot Specimen: Only one specimens plot can be viewed at atime. Click on the
plot you would like to work with.
- t50 Calculations Tool (LOG): Toggle thisview the tangent line tool for
determining your t50 and strain rate for the shear stage motor value.

2 WARNING: Please refer to the appropriate standard for determining the t50.

t50 Calculations Tool (LOG)

° [ Draw Intersection Lines ]

Pressing this button will place two lines on the graph, you will need to position

these line accordingly. These lines can be used to draw an extension line of the

final linear portion of the time-deformation curve, aswell as an extention line of
the steepest |enear portion of the curve.

ol Select Intersection Point |

This button will allow you to select the d100 point which is the intersection of
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the two lines drawn above.

o | Determine 0% Consolidation |

Use this button to select a point in time, once a point is selected a triangul ation
tool will help you find the time four times the point selected.

e The Estimated Failure Strain can be selected between 1% and 5%. The default
valueis4%.

° Feset

Use thisbutton to clear al lines, points, and calculations. The time-deformation
curveisnot cleared.

Set

This button will place the calculated strain rate into the speed value in the Shear
phase in the test setup sheet for the selected specimen.

e Oncetheintersection lines have been drawn, the intersection point selected, and
the 0% consolidation selected, the t50 value and Strain Rate value will be
calculated.

d50 = (dO + d100) / 2

Software searches datafor the point closest to d50 and determines aline from
two points around this data point. From thisline the t50 value is determined.
Shear Rate = height after consolidation * (Estimated Failure Strain / 1000) / t50

e Stress Strain

The datafor this plot is from the Shear stage.
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Deviator Stress Vs. Axial Strain
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Axial Strain (%)

X-Axis- Axia Strain
Y-Axis - Deviator Stress

Graph Actions (located on toolbar above graph)
Toggle graphing of specimen on or off. By default al are on.

¢ Pore Pressure Percent Strain

The datafor this plot is from the Shear stage.
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Change in Pore Pressure Vs. Axial Strain
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X-Axis- Axial Strain
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Graph Actions (located on toolbar above graph)
Toggle graphing of specimen on or off. By default al are on.

e Principle Stress Ratio Percent Strain

The datafor this plot is from the Shear stage.
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Principle Stress Ratio Vs. Axial Strain
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X-Axis- Axial Strain
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Graph Actions (located on toolbar above graph)
Toggle graphing of specimen on or off. By default al are on.

e PQ (Total Stress)

The datafor this plot is from the Shear stage.
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© 2006 Humboldt Scientific, Inc.



Tests 193

Stress Path (Total)
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X-AXxis-P
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Graph Actions (located on toolbar above graph)
Toggle graphing of specimen on or off. By default all are on.

Draw Tangent |

Use this button to draw atangent line. From this tangent line the Strength Intercept
and Friction Anglewill be calcul ated.

o PQ (Effective Stress)

The datafor this plot is from the Shear stage.
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Stress Path (effective)
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X-Axis-P
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Graph Actions (located on toolbar above graph)
Toggle graphing of specimen on or off. By default all are on.

Draw Tangent |

Use this button to draw atangent line. From this tangent line the Strength Intercept
and Friction Anglewill be calcul ated.

e Mohr Graph (Effective Stress)

The datafor this plot is from the Shear stage.
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Mohr Circles (Effective Stress)
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Graph Actions (located on toolbar above graph)
Toggle graphing of specimen on or off. By default all are on.

Draw Tangent |
Use this button to draw atangent line. From this tangent line the Strength Intercept
and Friction Anglewill be calcul ated.

Calculation Methods T ool
e Calculation method selection.

Choose between Maximum Deviator Stress, Maximum Princople Stress Ratio,
or Maximum Shear Stress (Axial Strain). This selection will determine how the

Mohr circleiscalculated.

e Vaues

In the values section the tangent line can be cleared. Clearing the tangen line
will erase the strenght intercept and friction angle values.

In this section you can also view the values of axial strain, corrected deviator

© 2006 Humboldt Scientific, Inc.



196 Humboldt Material Testing Software Manual

stress, minor stress, major stress, and stressratio. These values are maximum
values determined by the selected cal culation method.

e Usethisdrop down box to choose what cal culation method will be used in the
exported data.

e Mohr Graph (Total Stress)

The datafor this plot is from the Shear stage.

Mohr Circles (Total Stress)
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X-Axis- Axial Strain
Y-Axis- Principle StressRatio

Graph Actions (located on toolbar above graph)
Toggle graphing of specimen on or off. By default al are on.

Draw Tangent |
Use this button to draw atangent line. From this tangent line the Strength Intercept
and Friction Anglewill be calcul ated.

Calculation Methods T ool

e Calculation method selection.
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Choose between Maximum Deviator Stress, Maximum Princople Stress Ratio,
or Maximum Shear Stress (Axial Strain). Thisselection will determine how the
Mohr circleiscalculated.

e Values

In the values section the tangent line can be cleared. Clearing the tangen line
will erase the strenght intercept and friction angle values.

In this section you can also view the values of axial strain, corrected deviator
stress, minor stress, major stress, and stressratio. These values are maximum
values determined by the selected cal culation method.

o Usethisdrop down box to choose what cal culation method will be used in the
exported data.

7.15 User Defined Test

7.15.1 User Defined Test

The User Defined Test was designed to allow users who have not purchased specific tests
(or if atest isstill under development) to perform tests using their equipment and the
Humboldt Material Testing Software. The User Defined Test isvery customizable, but lacks
the power of aspecific test. For example, thereisno place to store sample information, and
the exported report isvery limited.

User Defined Test Features:

e Livetests(real time)
e Livegraphingcapabilities
¢ Review and export tests using Microsoft Excel

e Smart Test. Will automatically pick up whereit left off if the test was not finished due
to unexpected events within your computer.

M orelnformation

e For Information on specimen setup sheets, goto User Defined Test Setup Guidels),

e For Information about automated testing goto User Defined Testho,

« For Information on specimen graph sheets, goto User Defined Graphslzo2.
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7.15.2 User Defined Test Setup Guide

HOWTO OPEN: To get to the test setup screen for a specific test, open the desired test or
select anew User Defined Test. The Setup page will be the first page loaded.

To run an automated test you must setup the test parameters. The User Defined Test does
not allow any specimen information data.

Once all the setup information has been filled in. 1f any setup parameters areincorrect you
will be prompted. When you press the Run Test button, if you are running a new test or
thereisno datafor this specimen the test will begin immediately. If data existsyou be
prompted whether you want to over write the data or not.

2| The user defined test is not amultiple specimen test. Y ou will need to run anew User

Defined test for each specimen. If you use the same test for multiple samples you will
overwrite any previously tested data.

User Defined Test Setup Parameters

To run atest with connected hardware, you will need to input test setup parameters.
Setup Explanation:
e Test Channels
Instrument 1...4 Setup

Select Device - Select up to four devicesto be used with thistest.

Select Input - Depending on how many device you have selected, you will have
to have a channe corresponding with that device. Y ou can not use the same
device and channel multipletimesin thetest.

Monitor Instrument Calibration Limits - Select thisto enable/disable monitoring
calibration maximums. Disabling thiswill allow atest to disregard and continue
running if the selected device and channel exceedsit maximum calibration.

e Logging Type

Condition - Elapsed Time Table, Distance Table, Distance Interval, or Time
Interval.

Elapsed TimeTable

Value - The shear data points will be gathered using a user defined table of time
intervals. Click on this box to setup atime table to use with your test.
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Distance Table

Device - Deviceto gather points at specified distance intervals.

Input - Input of selected device to gather points at specified distance intervals.
Distance Increment - |Is the motor going Up/Forward or Down/Reverse.

Value - The shear data pointswill be taken using auser defined table of distance
intervals. Click on this box to setup a distance table to use with your test.

Distancelnterva

Device - Deviceto gather points at specified distance intervals.

Input - Input of selected device to gather points at specified distance interval.
Distance Increment - |Is the motor going Up/Forward or Down/Reverse.
Value - The data pointswill be continually taken at thisinterval.

Timelnterva

Value - time (HH:MM:SS:m) when data pointswill be gathered. Thiswill
happen at theinterval specified.

e Start Condition

Initial Reading(s)

First Point(s) Take at Trigger Value(s) - select thisto record the point O values
when the trigger occurs.

First Point(s) Taken at Initial Value(s) - select thisto record the point O values
test isactivated. This mean point O data values could be recorded before the
trigger value occurs.

Condition - Select Greater Than, Less Than, or Time Delay. Select Noneif you
do not want to use a start condition and you would like to test to start
immediately.

Greater Than or Less Than

Device - Devicethe start condition will occure on.

Input - Input on the device the start condition will occure.

Current Value - shows the current value the device and input selected are
currently reading.

Value - when the device and input selected are greater than or less than this
value the test will start.

TimeDelay

Value - time (HH:MM:SS:m) to delay before the test will start.
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¢ Stop Condition

Stop Type - Others or User Stop.
Others - Use this to select a stop condition.

Percent Strain - When the axial strain reaches thisamount. Thisis measured
from when the test start condition is met.

Percent Drop of Maximum Deviator Stress - When the deviator stress drops by
the specified amount.

User Stop - If you want to manually stop the test.

Conidtion - Select Greater Than, Less Than, Time Delay, Distance
(Up/Forward), or Distance (Down/Reverse).

Greater Than or Less Than

Device - Device the stop condition will occure on.

Input - Input on the device the stop condition will occure.

Value - when the device and input selected are greater than or less than this
value the test will stop.

TimeDelay

Value - time (HH:MM:SS:m) to delay before the test will stop. Thisistime
from when the test start condition is met.

Distance (Up/Forward) or Distance (Down/Reverse)

Device - Device the stop condition will occure on.

Input - Input on the device the stop condition will occure.

Value - when the device and input selected have travelled this value the test will
stop. Thisisthe distance from when the test start condition is met.

e Motor Parameters

Motor Type - Computer Controlled or None. Select noneif you are not using a
motor or if you are not using a Humboldt motor.

Computer Controlled

Device - Device that the motor existson. NOTE: Only Humboldt hardware
containing amotor can be controlled.
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Value - speed in in/min or mm/min. When thetest is activated, the motor will

start, the motor will continue running throughout the entire test untill the stop
conditionismet.

Suggested Test Setups

e Consolidation Test

Test Channels - Select adisplacement channel.

Logging Type- Typically atimer interval or timetable.

Trigger Condition - Slightly larger than current displacment value.
Stop Condition - User Stop.

Motor - None

e Direct Shear Test

Consolidation Phase

Test Channels - Select adisplacement channel.

Logging Type- Typically atimeinterval or timetable.

Trigger Condition - Slightly larger than current displacment value.
Stop Condition - User Stop.

Motor - None

Shear Phase

Test Channels - select force, horizontal deformation, and vertical deformation
device.

Logging Type - Distanceinterval.

Trigger Condition - Anything larger than current horizontal deformation.
Stop Condition - Distance using horizontal deformation.

Motor - Use.

e Marshall Test

2| DO NOT perform aMarshall Test with the user defined test. Data needs to be

read to quickly. Itisrecommended that you purchase the Marshall Test (HM-
3005SW) software module.

e CBR/LBR Test

Test Channels - Select aload and displacement channel.

Logging Type - Distanceinterval of every 0.025 inch or 0.635 mm
Trigger Condition - Current Load + 10 Ibs or 0.0044 kn

Stop Condition - Distance travel of 0.5 inch or 12.7 mm

Motor Condition - Set speed according to standard.
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e Unconfined Compression Test

Test Channels - Select aload and displacement channel.

Logging Type- Typicaly atimeinterval.

Trigger Condition - Slightly larger than current displacment value.
Stop Condition - No specification.

Motor - Use

e Unconsolidated Undrained Triaxia Test

Test Channels - Select aload and displacement channel.

Logging Type- Typicaly atimeinterval.

Trigger Condition - Slightly larger than current displacment value.
Stop Condition - No specification.

Motor - Use

e Consolidated Undrained Triaxial Test

Test Channels - Select aload, displacement, and pressure channel.
Logging Type- Typicaly atimeinterval.

Trigger Condition - Slightly larger than current displacment value.
Stop Condition - No specification.

Motor - Use

7.15.3 User Defined Graphs

The User Defined tests lets you setup up to four different graphsfor atest. Only one graph
can be viewed at atime, and the graphs parameters for al four graphs are stored and |oaded
the next time you open that User Defined test. Graphs viewed in the User Defined test are
not exported to Excel, if you would like more comprehensive graphs call Humboldt about
purchasing test modules.

Setting Up a Graph

1.
2.

Locate the plot you would like to setup in the project navigation pane (Plot 1 ... Plot 4).
Select what you would like the X-Axis to represent. If you have not already clicked on
the plot, the plot you are setting up will be shown. Both X-Axisand Y-Axis need to be
Set to see a graph correctly.

Linear Time - Elapsed Time from tabul ated data.
Logarithmic Time - Logarithmic representaion of Elapsed Time from tabulated data.
Square Time- Square root of Elapsed Time from tabulated data.

Instrument 1..4 Selections- Will let you graph with any of the instruments sel ected
in thetest setup. Only itemstested with will be graphed.
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3. Select what you would like the Y -Axisto represent.

Linear Time - Elapsed Time from tabul ated data.

203

Instrument 1..4 Selections- Will let you graph with any of the instruments sel ected

in thetest setup. Only itemstested with will be graphed.
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8 Appendix A: EPROM Replacement

8.1 Front Panel EPROM Replacement

Follow these stepsto replace the EPROM in your machine.

Step 1: Turn off power to machine.
Step 2: Unplug power cable from machine or outlet.
Step 3: If you are using a HM-3000 or HM-2560, unscrew front panel (Figure 1).

Anything else will bein plastic housing and the top cover can be taken off using a
screwdriver to depressthe clips on the sides (Figure 2).

There are 10 screws
that hold the front panel
in place.
«umeoior
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Figure 1: Finding the screws on the front panel of a HM-3000 MasterLoader.

Use a screwdriver to
depress the clips in order to
open the plastic case.

Figure 2: Finding the clips on the side of a HM-2325A MiniLogger.

Step 4: Set the front panel facing down (so that the circuit board is facing upwards). Find
the blue socket and press the tabs outward to release the EPROM.

Figure 3: Finding the EPROM. (HM-3000 panel shown above)

Step 5: Pull the old EPROM out, noting the orientation of pin 1. Pin 1 side of EPROM
will have agroove on one side of chip.

Step 6: Install new EPROM making sure that the groove indentation on the chip is pointing
in the same direction asthe pin 1 indicator on the board. The pin 1 indicator will be a

number 1 printed on the circuit board.

Step 7: Pressthe chip into the socket making sure not to bend any pins.
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Step 8: Replace the front panel by screwing it back on, then plug in the power cord and
turn the machine on.

2] You have now successfully replaced the EPROM.

8.2 Back Panel Processor Replacement

Follow these stepsto replace the back panel chip in your machine.

2l CAUTION: Replacing the back panel processor will cause your calibrationson all
channelsto belost. Besureyour calibrationsare stored in the HM TS software; if
they arenot, retrieve your calibrationsintothe HM TS software. If your hardwareis
not connected to a PC, you will need to contact Humboldt Scientific, Inc. about
calibration or havethe channelsrecalibrated by a qualified per son.

Step 1: Turn off power to machine.
Step 2: Unplug power cable from machine or outlet.
Step 3: If you are using aHM-3000 or HM-2560, unscrew back panel. Six screwswill

need to be removed. Anything elsewill bein plastic housing and the top cover can be taken
off using ascrewdriver to depress the clips on the sides (Figure 1).

Use a screwdriver to
depress the clips in order to
open the plastic case.

Figure 1. Finding the clips on the side of a HM-2325A MiniLogger.
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Step 4: Set the back panel facing down (so that the circuit board is facing upwards). You
will need to remove the ribbon cable connected to the back panel. Depress both latches on
either side of the ribbon cable socket, thiswill allow the ribbon cable to be removed.

2 CAUTION: Please make surethat the processor you received from Humboldt
matchesthe sametype of processor that iscurrently in your system. If you received a
processor of type AT89S8253 and your machine has a processor of AT89S8252 or
vice-ver sa, do not install the new processor. Please contact Humboldt Scientific (1-
800-537-4183) for a different processor.

Step 5: Find the square socket and using the chip puller provided by humboldt, pull the
processor from its socket. You will seein the socket on the board that there are two
rectangular slots, the puller teeth will be inserted into these rectangular slots (Figure 2).
Push the puller in, squeeze the tool while pulling out, and the processor should come out.

LR B B B & B B 0B B 0

Figure 2: Finding the processor.

(HM-3000 back panel shown above)
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Step 6: Pin 1 of the new processor will be circular indention on the beveled edge of the
processor. (Figure 3).

Processor Example  Chip Puller Example

Figure 3: Example of processor and puller.

Step 7: 1f you look at the socket you pulled the processor from, you will see asmall
triangle in the socket. Thistriangle represents pin 1 of the socket. Install the new processor
so the circle mentioned in step 6 aligns with the triangle (Figure 2 and Figure 3). If you
can't find the triangle symbol in the socket, install the new processor with the angled corner
of the processor aligned with angle corner of the socket.

Step 8: Press the processor into the socket.

Step 9: If theribbon cable was removed, reconnect that. Replace the back panel by
screwing it back on, then plug the power cable back into the machine.

Step 10: Turn the machine back on, you should hear the startup beeps.

Step 11: Turn off the machine, hold the F4 button down. Keep holding the F4 button
down while you turn on the power. You will here four quick beeps, you can now let go of
the F4 button. Next you will here four more beeps which are the normal startup beeps.
Step 12: Next you need to start the HM TS software. Using the calibration managment
tool, transfer your calibrations back to the hardware.

21 You have now successfully replaced the back panel chip.

B NOTE: PLEASE RETURN THE PULLER, IF NOT RETURNED YOU WILL BE
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CHARGED FOR THE TOOL.
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Thank you for using Humboldt Material
Testing Software in conjunction with your
Humboldt product(s). If you have any
guestions or suggestions regarding this
manual, please feel free to call Humboldt
Scientific, Inc. at (800) 537-4183.
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