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INTRODUCTION

Chapter

INTRODUCTION

This computer program determines California Bearing Ratio (CBR) values using the
methodology described in ASTM D 1883-99 specifications. The program creates a
report of the results as described in Section 10 of the ASTM specifications. In
addition, a separate graph showing all of the test results is created. These
documents can be printed for record purposes and reporting requirements.

All values input by the user are stored in an ACCESS database, which is created
automatically by the program. Input data values are automatically stored in the
database. Values can be retrieved from the database using a simple user interface.
The user can specify whether the database will be automatically updated or not,
using a menu option.

The program requires the user to create a Project before any data can be input. The
Project Number, Sample Number, and a valid lab data file are required.

All other values are Optional; the program will store and report all data input by the
user. In general, the program will use all valid data input by the user.

After the required data have been entered and a lab data file selected using the
standard Windows dialog box, the results may be viewed in a report or graph. A
summary of the calculation results may also be displayed.

The lab data file contains formatted displacement and load values. It is typically
created using WIinSAS as a part of the laboratory testing procedure. The data file
may contain a maximum of 600 records, where each record contains observations
of displacement and load values for each time period.

The program will also determine if the values contained in the lab data file conform
to the ASTM specifications. Required penetrations are verified. If they do not
conform to the specifications, the user will be advised of the exception. In addition,
the program will validate each record before it is used in the calculations. If a record
is found to be invalid, a dialog box will inform the user of the discrepancy, along with
the record number.

CBR values are also determined for each one-tenth (0.1) inch of penetration. The
report will use the correct value, based on ASTM specifications. A summary of the
moisture data is included in the report. If initial and soaked moisture data are input,
the appropriate values will be used to calculate the corresponding dry unit weights.
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SOFTWARE INSTALLATION

To Install:

RUN Setup.exe from the START/RUN Menu, or ‘'double click' on the Setup.exe
program in Windows Explorer. Follow instructions to install software in the desired
folder/location.

The CBR lab data file is a text file containing formatted displacement and load values
for a test. The amount of space located in the database for the lab data file name is
80 characters. Therefore, the lab file path and hame must be less than 80 characters
in length. Because of this limitation, the CBR program should be installed in a folder
near the root directory. For example, the full path for the default path of “C:\Program
Files\CBR\ProjectFiles\” is 35 characters in length. So then, the maximum file name
length can be 45 characters. The person who installs the CBR program should
consider this limitation.

This computer application program was developed to be installed on a stand-alone
computer. The END-USER LICENSE AGREEMENT allows the customer to install
and use the software on not more than five (5) computers, or on a storage device,
such as a network server, used only to install or run the SOFTWARE PRODUCT on
your other computers over an internal network.

A discussion of the databases used in this software application is included in
Chapter 4.
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1. To Run the Software:

Select Durham Geo CBR from the Start/Programs/DurhamGeo menu. The Main
Screen will appear, as shown in Figure 1. Three Menu options are available from

Chapter

the Main form: FILE, VIEW and HELP. These menu options contain the
commands for file selection and program operation:

_loix]
File Wiew Help
@b purHam ceo California Bearing Ratio (CBR) Test  pate 6732005
Froject Name Project Number
Sample Number | Lab Number | [l f1E
Description | D13 I
Remarks | Heltiod I
~Mold —Moisture (%5)
Yolume (cc) | AEEEE I Before
Weight (g) [ | Suchage(b) [ | Sompacton
Wet Wt.+Mold (g) | Sample Hi(in) I— Compaction
Top 1° (%)
{ Founds s Grams Swell {in o
m ] Avg. (%) |
¥ Auta Save [ata Flepurt Units Add/Edit |
Gl {* [mperial
[T 2nd Test [per ASTH [ 1883-39)
| Status |E/3/2005 | 2:05 AM o

Figure 1. Main screen at start-up.
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When the Main Page appears, all fields are disabled. Because the input data is
stored in a database, which is referenced by the Project Number and Sample
Number, the program requires that these must be specified so that data can be
written to the database. After a Project has been selected, the data entry fields
on the Main Form will be enabled and the user can begin the data entry process.

If the “Auto Save Data” checkbox on the Main Form is checked, the data will be
saved when a new sample number is entered, and before displaying results. If
the “Auto Save Data” checkbox on the Main Form is not checked, the data will

be saved only when the user selects the (File-Sample-Save) option on the Main
Menu.

CBR Software Manual 6



OPERATION

2. Project Selection

To select a project, use the Main Menu located at the top of the Main Form
(Figure 8). Click on the “File” option and a “pull-down” menu will appear with
“Project”, “Sample”, “Lab Data”, “Reset” and “Exit” shown as options. Move the
cursor over the “Project” option and a submenu will appear listing “Open”,
“Close” and “New”. Click on “Open” (File-Project-Open) and a new window will

open to show previously created project data (Figure 9).

If the user opens a project, then later selects the File-Project-Open menu option,
the program will ask the user to confirm that they wish to open a new project
using a message box (Figure2).

Durham Gen CBR |

This will reset ALL Project and Sample walues! Are wou surer
(To save data, select Mo, then use FilefSample/Save option)

Figure 2. New project selection message box.

If the user selects "Yes", all memory variables will be reset to default values, and
the “Open Project” Dialog box will be displayed. Current memory variables will
not be stored to the database.

If the user selects "No", the message box will close and operations may continue
uninterrupted.

If the user attempts to “View” the Report, Graph or Calculations before a project
has been opened, an error message will appear, as shown in Figure 3. A project
is created using the Main Menu (File-Project-New), described later in this
chapter.

Durham Geo CBR x|

& Project has not been Opened, Select a Project from FilefProject fiOpen.

Figure 3. Project selection error message.
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3. Sample Selection

The user must also specify which Sample Number is to be for indexing data in
the database. To input this data, click on the “Sample Number” data field. The
yellow background color indicates that this is required input. When the user clicks
on another data entry field the program will check to see if the Sample Number
has been previously used in the database, and will do one of the following:

1. If the sample number is the same as the sample number currently in use, no
action is taken. If the Sample Number data field is zero-length, no action is taken.

2. When the user selects another data field and (1) the Sample Number is found
to exist in the database and (2) the Sample description is blank (zero-length), it is
presumed that the user wishes to retrieve data previously entered into the
database. In this instance, all memory variables will be reset to default values
(typically -9999), then all data found in the database will be loaded into the
appropriate memory variable. If the lab data file name stored in the database
exists, the program will attempt to read the data, as though it had been selected
using the File-Sample-Open option found in the Main Menu. No message will be
displayed, and all previously entered data values will be displayed in the
appropriate data field. This option allows the user to quickly-retrieve data when
the sample number is known.

3. When the user selects another data field and (1) the Sample number is found
to exist in the database and (2) the Sample description is NOT blank (zero-
length), it is presumed that the user wishes to retrieve data previously entered
into the database. To prevent overwriting current memory data with stored
database values, a Message Box will display the following message:

Durham Geo CER |

An existing Sample Mumber has been entered,
Do ol wank bo retrieve skored Sample Daka?

Figure 4. Existing Sample message box.

If the user selects "Yes", all memory variables will be reset to default values
(typically -9999), then all data found in the database will be loaded into the
appropriate memory variable. If the lab data file name stored in the database
exists the program will attempt to read the data, as though it had been selected
using the File-Sample-Open option found in the Main Menu.

If the user selects "No", the Sample Number will be restored to it's previous
value, and no action will be taken to load previously entered values from the
database.

CBR Software Manual 8



OPERATION

4. When the user selects another data field and (1) the Sample number is not
found in the database and (2) the Sample description is blank (zero-length), it is
presumed that the user wishes to create a new sample. This is the default
method for creating new samples. A Dialog box will display the following
message:

Durham Geo CBR X]

& Mew Sample Mumber has been entered.
Do o wank to create a new Sample?

1w |

Figure 5. New Sample message box.

If the user selects "Yes", a new sample is created in the database, with default
values stored in the data records.

If the user selects "No", a record will not be created, and no data will be stored in
that database. This option is available to Quit, or escape.

5. If the user selects another data field and (1) the Sample number is NOT found
in the database and (2) the Sample description is NOT blank (zero-length), it is
presumed that the user wishes to copy existing sample data into a new record in
the database. A Message Box will display the following message:

Durham Geo CBR ]

Do wou wank Creake a new Sample using existing values Far the Mew Sample?
(zelect ‘MO bo reset Sample Number and conkinue, )

1w |

Figure 6. Copy Sample message box.

If the user selects "Yes", a new record will be created and all current memory
variables will stored in the appropriate database fields.

If the user selects "No", the Sample Number will be restored to it's previous
value, and no action will be taken to store previously entered values to the
database.

If the user attempts to “View” any of the results before a Sample has been
selected or created, an error message will appear, as shown in Figure 3.

Durham Gen CBR x|

A Sample has not been Opened. Select a Sample From File/Sample/Cpen.

Figure 7. Sample selection error message.
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4. Main Menu Contents

Three Menu options are available from the Main form: FILE, VIEW and HELP.
These menu options contain the commands for file selection and program
operation:

. DurhamGeo CER
File Wiew Help

Figure 8. Main Menu.

For example, to select a project, the user must

1. Click on the “File” option to cause a “pull-down” menu to appear with “Project”,
“Sample”, “Lab Data”, “Reset” and “Exit” listed as options.

2. Move the cursor over the “File” option and a submenu will appear listing
“Open”, “Close” and “New”.

3. Click on “Open” and a new window will open to show previously created
project data (Figure 9).

CBR Software Manual 10



OPERATION

A brief description of each Main Menu option is presented below.
FILE

1. Project

A. Open

The Form opened by the File-Project-Open option is shown in Figure 9. A project
must be selected using this form before any Data can be entered for the project.

RI=E4
@ DURHAM GEO California Bearing Ratio (CBR) Test

Open Project

MNumber EEEA Client | Client Marne
Name |CBR Test Data Quick Ref. |Test Project
Location |Customer Site Add'l Info |Cuztomer Site too
5r. Engineer |[Test Engineer Engr{Geologist |Test Geologist
X Coord. {E) [1.234568E+04 ¥ Coord N) |3.876543E +09
First | Prey | MHext | Last | Cancel |

Record 1 af 1

Figure 9. Open Project Dialog Box.

This form is used to open a previously created project. The user navigates the
database using the <First>, <Prev>, <Next>, and <Last> command buttons,
located in the lower left corner of the form. Immediately below the navigation
buttons, the current record number and the total number of records (Projects) are
displayed.

As the user moves through the listing of existing projects, the project data stored
in the database are shown in the appropriate data fields. The user identifies the
project that is to be opened by clicking on the “OK” button. Selection of the “OK”
option assigns the data shown on the form to memory variables and closes the
form, returning to the Main Form with the data fields now enabled.

Selection of the “Cancel” option assigns default values to memory variables and
closes the form, returning to the Main Form with the data fields disabled..

CBR Software Manual 11
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B. Close

Selection of the File-Project-Close option will cause the message box shown in
Figure 10 to be displayed.

Durham Geo CBR x|

This will reset Form input values! Are vou sure?

Figure 10. Create Project Dialog Box.

If the user selects "Yes", all memory variables will be reset to default values. The
user will be returned to the Main Form with all data fields disabled.

If the user selects "No", the message box will close and operations may continue
uninterrupted.

C. New

Selecting the File-Project-New option will open a new form, see Figure 11. This
form is used to create New Projects.

The user enters new project data in the appropriate data fields. The Project
Name, Project Number, Client name and the Project Location are required
values. Additional information for a second location descriptor, and a “short
name” may also be entered to help identify the project. Data fields are also
provided for the names of the Senior Engineer and Geologist. Numerical
coordinates may be entered to locate the project.

A summary of variable properties is shown in Table 1.

The program will not allow overwriting of project data. If the user enters a Project
Number that already exists in the database, a message box will be displayed
advising the user of this. The New Project form will close, returning to the Main
Form with the data fields disabled.

When the user completes input of the project data, selection of the “OK” option
will cause the project databases to be created, and the data values input by the
user stored in the appropriate database tables.

Selection of the “Cancel” option assigns default values to memory variables and
returns to the Main Form with the data fields disabled.
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. Create New Projeck ;IEIEI

@ DURHAM GEO California Bearing Ratio (CBR) Test

Enter New Project Information

Number | Client

|
Name | Quick Ref. |
Location | Add'l Info |
Sr. Engineer | Engr/Geologist |
X Coord. (E) | Y Coord N) |

Cancel | 1] 4

Figure 11. Create Project Dialog Box.
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2. Sample
A. Open
The Form opened by the File-Sample-Open option is shown in Figure 12. A

sample may be selected using this form, or by entering a sample number on the
Main Form, as described in an earlier section of this document.

i, Load Sample Data - 10| x|

@ purHaM ceo California Bearing Ratio (CBR) Test

Load Sample Data

Number 12401137 Client Client M arme
Name CBR Test Data Quick Ref. Test Froject
Location Customer Site Add'l Info  Customer Site too

Sample Number [T5T-1053/4

First | Prey | Mext Cancel 1] .4

Recard 1 af 1

Figurel2. Open/Load Sample Dialog Box.

This form is used to retrieve previously entered sample data. The user navigates
the database using the <First>, <Prev>, <Next>, and <Last> command buttons,
located in the lower left corner of the form. Immediately below the navigation
buttons, the current record number and the total number of records (Samples)
are displayed.

As the user moves through the listing of existing samples, the sample data
stored in the database are shown in the appropriate data fields. The user
identifies the sample data that is to be loaded by clicking on the “OK” button.
Selection of the “OK” option retrieves all sample data from the database and
loads the values to memory variables. The form then closes, returning the user
to the Main Form.

Selection of the “Cancel” option assigns default values to memory variables and
closes the form, returning the user to the Main Form.

CBR Software Manual 14
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B. Save

Selecting the File-Sample-Save option will save all current menory variables to
the dtabase. If the update is sucessfully completed, a message box will advise
the user of this. If the update fails, a message box will display an error message
stating " Error saving sample to database.

C. New

The New Sample option provides the user with a means to reset sample
variables. A message box is opened and the user is given the opportunity to
abort by choosing the “NO” option.

Durham Geo CER |

This will reset ALL manually input walues! Are you sure?
(To save data, select 'Mo', then use File/Sample/Save option)

Figure 13. Create Project Dialog Box.

If the user selects "Yes", all memory variables for the current sample data will be
reset to default values. The user will be returned to the Main Menu, with blank
sample data fields.

If the user selects "No", the message box will close and operations may continue
uninterrupted.

CBR Software Manual 15



OPERATION

3. Lab Data

This option allows the user to find and select a lab file to be used in the
calculations, using the standard Windows FILE OPEN dialog box, as shown in
Figure 14. After the required project and sample data have been entered, a lab
file can be selected using the FILE-OPEN Menu and the standard Windows
“Open File” Dialog Box.

The lab data file is a text file containing formatted displacement and load values
for a CBR test. It is typically created using WIinSAS as a part of the laboratory
testing procedure. The data file may contain a maximum of 600 records, where
each record contains values for a displacement and load for each time period. A
lab file must be selected before calculations can be performed.

Look i

kd Ll Docurments

o

Fdy Computer

Open Lab File

||.:‘)|:BH

~| = @®EckE-

\C)2_25_05_Rackup
| IProjectFiles

I Temp
IC)v.0.9.11_Backup
IC'Win9a_Files

[Z] aviaDaTa, T=T
[Z] CBR_Test1.bxt
[Z] CBR_Testz bxt
[Z] cBR_Test3.bxt
[Z] cBR_Test bxt

[Z] chrstuffl bt

[Z] cBRTestD17.bxt
[Z] cBRTestDzO.Ext

[£] Contents. TxT

E’] debugl . txt

Igj debugz. txt

[Z] ELLa. bt

Ej Main_Defns. kxk

E] Manual TET

E’] Readme bxk

E’] test_daka.bxt

E’] Test-Sample_DE.kxt
@ Var_Defns.bxt

File name: I

Fileg of type:

| Lab Files [*.tat)

[T Open as read-only

Open

Cancel

i

Figure 14. Lab Data File Selection Dialog Box.

The lab file path and name must be less than 80 characters in length so it can be
stored in the database. Becaues of this limitation, the CBR program should be
installed in a folder near the root directory, e.g. the path for “C:\Program
Files\CBR\ProjectFiles\” is 35 characters in length. From this, the maximum file
name length can be 45 characters.

The program will verify that the data file is in a valid CBR data format. A
message box will display any exceptions found in the data, along with where the
exception is located in the file. Sample CBR data files are provided as a part of

the application.

CBR Software Manual
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The program will also verify that minimum penetration depth and required
observation intervals in the test data file conform to ASTM D 1883-99
specifications. A message box will display any exceptions found in the data,
along with an option to abort the lab data input operation. An example of an error
message is shown in Figure 15.

Durham Geo CER |

A5TM D 1883 - 99, Sec 8.3 requires readings for at leask 0.5 inches.
The last reading Faor this data set occurred at 0,172 inches,

Do wou wish bo conkinue?
Moke: Erronous results may be reported with this data set,

Figure 15. Create Project Dialog Box.

After the user selects a valid CBR data file a new form is opened to display the
data, as shown in Figure 16.

—ini x|

Deflection [in.]

0.000

0.003

0.003

0.004

0.004

0.005

0.005

0.00&

0.00&

0.007

0.002

0.009

0.010

0.011

0.m2

0.3

0.014

0.01E

0.017

0.018

an
4.0
.0
7.0
2.0
3.0
1.0
120
14.0
15.0
17.0
20.0
220
23.0
2.0
an.o
4.0
36.0
ar.o

Load [bz.] &

[

@ DURHAM GEO

Lab File Name:
CER OO0 kit

Description:

Test DatefTime:
A/21/04 15:34

Save

Cancel 1] 4

Figure 16. Lab Data Dialog Box.

CBR Software Manual
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The selected data file is shown in a form (Figure 16) that allows the user to edit
the load data. To edit a value, double-click on the field containing the value. The
cursor will change to an “edit cursor.” The user can then change the data to any
numeric value. If the changes are saved, the original lab data file will be updated
with the new value.

The four (4) buttons at the bottom of the form perform the following functions:

PRINT: This option allows the user to print the data file to the default
printer.

SAVE: This option allows the user to save changes made to the data.

CANCEL: This option allows the user to abort the labfile read operation
and return to the Main form. If any changes have been made to the data,
they are discarded.

OK: This option is selected when the user wishes to accept the data
shown on the data display window and continue with the calculations.

CBR Software Manual 18
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4. Reset

This option allows the user to reset all values in the Main Form as well as all
variables used calculations. A message box will be displayed for the user to
verify that choice.

Durham Geo CBR |

This will reset form input values! &re you sure?

Figure 17. Reset Project Dialog Box.

If the user selects "Yes", all memory variables will be reset to default values. The
user will be returned to the Main Form with all data fields disabled.

If the user selects "No", the message box will close and operations may continue
uninterrupted.

CBR Software Manual 19
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5. Exit

This option allows the user to Exit the program.
VIEW

1. Report:

This option will cause a form to be displayed with a report of the test results. An
example is shown in Figure 18.

Plot of Results

350

300

250

Loed on Piston (psi)

150
L Adj. CBR = 12.8|
r / Unadj. ¢BR = 10.9

100+
504-
o I/fo et=0. {'\P in|
0 2 5
Penetration ( 0.1 in.)
Project Number: 12401197 Project Name: CBR Test Data
Sample Number: TST-1059/A Lab Number: 149680 Corrected CBR: 12.8
Date Compacted: 5/20/04 Test Date: 5/21/04 15:34 Report Date: 6/9/2005
Compacted Dry Den. : 113.3 pcf | Compacted Moisture: 12.1 % Initial Moisture: 9.0 %
Soaked Dry Density: 103.9 pcf Soaked Moisture: 19.4 % Average Moisture: 14.9 %
Surcharge: 1.0 Ib. Soaked Sample Swell : 9.0 %
Compaction: D 698 Description: Clayey Silt, reddish brown, with light gray
Data File: CBROO0O1.txt Remarks: Test ---
Beta (Demo) Program California Bearing Ratio (CBR) Report

Version 0.9. Copyright 2005. Licensed by Durham Geo, Atlanta, GA

Figure 18. Summary Report.
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Four Menu options on the form allow the user to change the page or printer
setup, print the results or exit the Form. The operations are the same as for the
form that displays the graphic results, described in the next section.

2. Graph

This option will cause a form to be displayed with a graph and a tabular summary
of the test results. An example is shown in Figure 19.

Beta (Demo) Program Project: CBR Test Data
Project Number: 12401197 Sample Number: TST-1059/A Test Date: 5/21/04 15:34

Plot of Results

350

300

250

i

. =100

Loedion Fiston (psi)

N
o

Q

T
lrd. =108
Aq:

H
v
o
= W
Q\'\
Ad.=11l6

100 o
n
/ T
50

T

JR
i
O
O
R

o
¢

Penetration ( 0.1 in.)

CBR Test Results

Penetration 0.1" 0.2" 0.3" 0.4" 0.5"

Undjusted 10.9 10.9 10.4 9.8 9.1

Adjusted 12.8 11.6 10.8 10.0 N/A
DurhamGeo CBR - Plot of Results Page 1 Print Date :06-09-2005

Figure 19. Graphic and Tabular Results.

Four Menu options on the form allow the user to change the page or printer
setup, print the results or exit the Form.

A. The “Exit” option closes the form and returns the user to the Main
form.
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B. The “Page Setup” option will display the standard Windows Page
Setup Dialog box to allow the user to change parameters for viewing the

page.

C. The “Print Setup“option will display the standard Windows Print Setup
Dialog box to allow the user to change parameters for the default printer.

D. The “Print* option will print the screen to the default printer.

Four Menu options described for the graphic test results are the same as for the
form that displays the report results, described in the previous section.

3. Results

This option allows the user to display the results of calculations for the Bearing
Ratio values. A message box will be displayed with the summary of the results,
along with the value to be reported, according to the ASTM specifications.

Durham Geo CER x|

Unadjusted Yalue @ 0.1 in, = 101.0
Adjusted Yalue @ 0.1 in. = 115.6

Unadjusted Yalue @ 0.2in. = 111.9
adjusted Value @ 0.2 in. = 115.5

The Bearing R.atio values for 0.1 in. will be reported,
ASTM D 1883-99, 9.2 requires that the test be rerun.

Figure 20. Summary of Results

4. Status Bar

This option allows the user to turn the status bar display located at he bottom of
the Main form on or off.

HELP

1. Load Test Data

This option is included to allow the user an easy way to see how the program
works and to provide a default data set to verify that the program is working
correctly. Selecting this option will load a default data set into the appropriate
memory variables and update the Main Form. The Summary Report, the
Graphic Results and Tabular Summary of the test results, and the Results of
calculations may be viewed.
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2. About;

This option allows the user to identify the version and license information for the
program. An option to display System Information is also available.

i, About DurhamGeo LBR x|

@b purHAM cEO

Durham Geo CER

Wersion 0.9.12 Beta Yersion

Lizenzed to;  Beta [Dema] Program

Serial Mumber: 06-0000000

System [nfo...

Figure 21. About Durham Geo CBR Program.

Selecting the “System Info” option will display the System Information dialog box.

_iolx]

File Edit Wiew Tools Help

Surmrmary |tem | Yalue -
Hardware Resources 05 Mame icrozoft Windows =P Profeszional

- Components YWersion 5.1.2600 Service Pack 2 Build 2600

- Software Environment 05 kanufacturer Microzaft Carporation

: : Syztemn Mame COHGZ

" Inter_net .S Ethings System Manufacturer W14 Technologies, Inc.

- Applications System Model WTBIET-8233
Syztemn Type #BE-based PC
Proceszsor w06 Family & Model B Stepping 2 Authenticab:
BIOS Wersion/D ate Phoenix Technologies, LTD B.00 PG, 11426/
SKMBIOS Yersion 23
Wfindows Directory CoAWWAMD O
Systemn Directory CAWAMD O Shaystem32
Boot Device \DevicesHarddizk olume
Locale IInited States =
Hardware Abstraction Layer  Wersion = "5.1.2600.2180 [«pzp_sp2_rtm. 040
dzer Mame COHG2AD avid
Time Zone Central Daylight Time
Total Physical Mermary 512.00 MB
Awailable Phesical b emorn 21215 ME x
i | _>I_I

Find what: | [ fid | CloseFind |

[~ Search selected categary only [~ Search categary names only

Figure 22. System Information
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Data Entry

The Project Name and Project Number shown on the Main Form are selected
using the procedures described earlier, rather than directly input by the user. The
values shown will be used for all database operations. As previously discussed,
a Project number and Sample Number must be specified by the user before data
entry functions are enabled.

Most of the data field labels are self-explanatory. Except for the Sample Number,
all values are optional. If a value is entered, it will be used in the calculations, if
possible, and included on the Summary Report, as appropriate. A summary of
variable properties is shown in Table 1.

Sample Number |TST-1DEEIM Lab Number |149E:EEI

Description I Clayey Silt, reddizh brown, with light gray

Remarks f Test -

Figure 23. Sample Information.

The Sample Number is a required alphanumeric value. It is used with the Project
Number to store and retrieve values to and from the database.

The Lab Number is an optional value that may be used for additional
identification of the sample.

The Description is an optional value. This value is where soil descriptions are
entered.

The Remarks is an optional value that may be used for any additional
information related to the test, sample preparation, etc.

Compaction

Date Iw
Method ekl

Figure 24. Compaction Data.

The data and method used for compaction of the sample are entered in the data
fields shown in Figure 24. These values are optional; if they are entered, they will
be included on the Summary Report.
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Characteristics for the mold used in the CBR test are entered in the fields shown
in Figure 25.

~Mold

Yolume {cc) |
Weight {q) |
Wet Wt +Mold (qg) |

" Pounds % Grams

Figure 25. Mold Data.

The user may select units for the volume, and mass of the mold. The options are
grams (g) and cubic centimeters (cc) for metric input or pounds (Ibs) and cubic
inches (c.i.) for imperial units. The selection for metric or imperial units is stored
in the database. Conversions of the units are made during calculations.

Values for all of the mold parameters must be input if calculation of the unit
weight sample is desired. The values must be numeric.

Values for the Recorder, the test surcharge weight, the sample height and the
measured swell resulting from soaking the sample are entered in the fields
shown in Figure 26. These values will be stored in the database.

Recorder |D_ Giriffirn
Surcharge (lb.} | 1
Sample Ht.{in) | 7

Swell (in) 0.63

Figure 26.Miscellaneous Test Data.
The name of the recorder is an alphanumeric value. The other values must be
numeric. The recorder and surcharge values are reported if they are entered.

Values for the sample height and swell must be entered if the soaked unit weight
is required for the report. The values must be measured in the same units.

Units shown on the Main Form for these two values are determined by the
“Report Units” option shown in Figure 29.
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Moisture contents of the sample are calculated as required by ASTM

specifications. A summary of the moisture will be shown on the Main Form

(Figure 27) and included in the Summary Report.

Before

After

—Moisture (25)

Compaction
Compaction
Top 1° (35)
Avg. (%)

3.0
121
19.4

14.9

Add/Edit |

Figure 27. Summary of Moisture Data.

Data for the moisture content calculations are entered using a separate form

(Figure 28), which is opened by selecting the “Add/Edit” option.

1o
@ DURHAM GEO  (CBR - Sample Moisture
Sample No. [TST-1055/4 Lab No. [T43650

Description

Initial
Wet Wt +Tare(qg] I BE2.9

Dry Wt +Tare [g] | Fd1.7

Tare 'Wt. [g] | 2951
Moisture [%] I a0

After Compaction

Wet Wt +T are[g] I 5293
Dry Wt +T are [g] | B57.1

Tare Wt. [q] | 2915
M oizture [X] | 121

| Clayey Silt, reddizh brawe, with light gray

Top 1" (Soaked)
Wet Wt +T are[g)

I 19922
I 174.98

I a0.2
I 13.4

Dy Wt +Tare [g]
Tare Wt. [q]
Moisture [¥]

Average
Wet Wt +Tare[g]

I 1935
I 174.9

I 50.1
| 14.9

Dry Wt +T are [g]
Tare Wt [g]
Moizture [¥]

Cluit |

Ok, |

Figure 28. Form for Moisture Data Input.
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Moisture content for “Initial“, “After Compaction”, “Top 1” (soaked) “, and
“Average"“ may be calculated as a part of the testing and reporting procedures.
All values entered must be in the units of grams (g).

Values for the “Initial” and “Average” moisture may be for any values the user
chooses. Presumably, "Initial" is for any test before compaction, and "Average" is
for whatever combination(s) the user wishes to include. If they are entered, the
values will be stored in the database, with the calculated results reported.

Values for “Top 1” (soaked)” are used for calculations of the soaked dry unit
weight. A discussion of the methodology used in calculations in presented in the
following section.

Miscellaneous options for the CBR test are shown in Figure 29

Report Units

¥ Auto Save Data
| f* |mperial

[T 2nd Test [per &5TH D 1883-33)

Figure 29.Main Form with Data Input.

Auto Save is a feature that will automatically update the database before any
calculations are performed by the program. This is to prevent data loss if the
system should encounter an error or otherwise become unstable. The Auto Save
value is not stored in the database. It is set to “On” (Checked) each time the
program is started. The user must turn this option “Off* (Unchecked) if they wish
to temporarily disable this feature.

The “2nd Test” option should be selected if the current test is a retest of a
sample, as required by ASTM, when the CBR value calculated for 0.2” of
penetration exceeds the penetration at 0.1”. This will allow the correct value to be
shown on the Summary Report.

Units for the Summary Report are determined by the “Report Units” option. This
option also determines which units will be shown for the sample height and swell
values entered for the test.
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Table 1. Summary of Variables.

Variable Required Type Max. Characters
Project Number Yes Alphanumeric 15
Project Name Yes Alphanumeric 40
Client Yes Alphanumeric 40
Location 1 Yes Alphanumeric 40
Location 2 No Alphanumeric 40
Short Name No Alphanumeric 20
Sr.Engineer No Alphanumeric 30
Engr/Geologist No Alphanumeric 30
X Coordinate No Numeric *
Y Coordinate No Numeric *
Sample Number Yes Alphanumeric 10
Lab Number No Alphanumeric 10
Lab File Name (N/A, Auto) | Alphanumeric 80
Recorder No Alphanumeric 15
Sample Description No Alphanumeric 45
Remarks No Alphanumeric 45
SoakSurcharge No Numeric *
Swellinc No Numeric *
SampleHt No Numeric *
Mold Vol No Numeric *
Mold Wt No Numeric *
Mold WetWt No Numeric *
Metriclnput ** Boolean *x
SecondTest ** Boolean *x
DateCompacted No Alphanumeric 10
CompactMethod No Alphanumeric 10
MetricOutput *x Boolean *x
Soaked (N/A, Auto) Boolean **
Before C WetTare No Numeric *
Before C DryTare No Numeric *
Before C Tare No Numeric *
After C WetTare No Numeric *
After C DryTare No Numeric *
After C Tare No Numeric *
Top WetTare No Numeric *
Top DryTare No Numeric *
Top Tare No Numeric *
Avg WetTare No Numeric *
Avg DryTare No Numeric *
Avg Tare No Numeric *

* Numeric Values are stores as single precision numbers.

** Boolean Values are stored as True/False.
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Calculations
A brief overview of relevant calculations is presented below.
1. CBR Values

The CBR value is calculated using the lab data, according to ASTM
specifications.

The maximum slope of the Load v. Penetration data is calculated using linear
regression. The regression uses each data point, along with five (5) data points
to either side. The maximum slope and the point where the maximum slope
occurred are used to determine the X-intercept, which is the offset. This offest is
added to each penetration value (0.1” — 0.5”) to determine the adjusted value, if
appropriate.

The data set is then searched to find a matching value for the standard
incremental penetration. If a penetration is found to be the same as the
Incremental penetration, the load for that value is used for calculation of the
Unadjusted Bearing Ratio. If a penetration is not found in the data set, the
closest values (higher and lower) are used to interpolate an appropriate load
value.

Once the load value has been determined for the penetration, it is divided by the
area of the piston and by the appropriate standard load to produce the
unadjusted CBR value. The offset is then added to the standard penetration (e.qg.
0.1" + offset), and the process described above is repeated to calculate the
Adjusted Bearing Ratio.

Each incremental penetration is calculated in turn, with the results stored in
memory values. The results are presented in a table on the graphic report.

In the event that the data was not collected for the required 0.5” penetration, the
program will advise the user of this. If the data collection stops before 0.2” of

penetration, the standard load will be interpolated, as required by the ASTM
specifications.

2. Moisture and Density Values
A. Valid Mold data MUST be entered, i.e. (Mold Wt. + Wet Wt. of Soil),
Mold Wt. & Mold Vol.
(Values are converted using double precision, if req'd.)
B. Wet wt. of soil (WetWt) is determined.
WetWt = (Mold Wt. + Wet Wt. of Sail) - Mold Wt.

NOTE: IF VALID MOLD DATA ARE NOT ENTERED, NO DENSITY
CALCULATIONS ARE PERFORMED
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-- FOR "AFTER COMPACTION" Density

A. If "After Compaction” moisture (After C_Wc, %) was calculated,
Mass of solids (Ms) is calculated using formula:

Ms =WetWt/ (1 + (After_C_Wc/ 100))
B. Dry density "After Compaction” (Gamma_C) determined by:
Gamma_C = Ms/ Mold Vol.

C. If "After Compaction" moisture (After_C_Wc, %)was NOT calculated,
Gamma_C is set to default value (NOT reported).

-- FOR "AFTER SOAKING" Density
Dry density "After Soaking" (Gamma_S) determined by:
A. If Top 1" moisture (Top_Woc) was calculated:

1. If Swell data were entered and Swell(%) was calculated, then mold
volume is corrected:

MoldVol_S = Mold Vol. * (1 + (Swell / 100))
2. If Swell data were not entered no correction is made.
(MoldVol_S = Mold Val.)

B. If Mass of solids (Ms) was calculated for "After Compaction" (Ms "After
Compaction" is the same as Ms "After Soaking")

Dry density "After Soaking” (Gamma_S) = Ms / MoldVol S
[Done, Step C is NOT required.]
C. If Mass of solids (Ms) was NOT calculated for "After Compaction,”
Mold data is assumed to be for "After Soaking," i.e. Mold Wt., etc. are for

values determined after the test has been completed.

1. If "After Soaking" (Top 1") moisture (Top_Wc, %) was calculated,
Mass of solids (Ms) is calculated using formula:

Ms =WetWt/ (1 + (Top_Wc /100))
2. Dry density "After Soaking" (Gamma_S) determined by:
Gamma_S = Ms/ Mold Vol.

D. If "After Soaking" moisture (Top_Wec, %) was NOT calculated,
Gamma_S is set to default value (NOT reported).
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Chapter

DATA BASE

The Durham Geo California Bearing Ratio (CBR) Test Report Software uses a
Microsoft Access database to store data input by users. The databases created
by the program are compatible with Access 2000. While the databases can be
directly manipulated using the Access database program, it is not recommended.
Because some of the data required by the CBR program may become corrupted
by direct manipulation of the data tables, such operations may render the
database useless.

This overview is included to assist system administrators in understanding how
the databases work so they can maintain the system and provide for a more
efficient operation of the CBR software product.

The CBR software is delivered with the capability to create and maintain all
databases required for proper operation. The software may be installed in any
location on a hard drive. The directory selected for installation will be called the
application directory in this discussion. The software should be installed in a first
or second level directory, if possible. e.g. C:\Program Files\CBR (Refer to
Chapter 2 for additional information)

When the CBR software is started for the first time, a database will be created in
the application directory. This file (Projects.mdb) will be used to store relevant
project data as each project is created. The project data listed in the Open
Project Dialog Box (Figure 9) ie retrieved from the Projects.mdb file. If this file
becomes corrupted, all previously entered project data may be inaccessible.
Therefore, this file is password protected.

The Projects.mdb contains one table, named Job_Data. The schema for the
Job_Data table provides for the following fields:

Project_Number
Project_Name
Client
Locationl
Location2
Short_Name
Sr_Engineer
Engr_Geol
X_cor

Y_cor
Project_Path



DATA BASE

As a part of each new project creation, the software creates a project directory.
All project folders/directories will be created in the ProjectFiles subdirectory,
located in the application directory. The Project Number will be used to create a
new folder/subdirectory for each new project. A simplified diagram of the
folder/directory structure is shown below.

Program Files
|_ CBR (Application Folder/Direcrory)
|_ ProjectFiles
|_ ProjectNumber (Project Folder)

Each new project will have a database associated with it, created in the Project
folder. This database, named, DG_CBR.mdb, will contain all of the data that will
be input for each project. This database is not password protected.

The DG_CBR.mdb contains two tables, named Project and Sample. The Project
table contains one record, which is an exact replication of the project data stored
in the Projects.mdb for that particular project. Thus, the Projects.mdb file can be

recreated using the data in the Project table, if it should become corrupted.

A detailed listing of the Sample Table fields is not included in this discussion, as
the may be viewed using any program that is compatible with Access 2000.

As previously stated, this computer application program was developed for
installation on a stand-alone computer. However, it may be installed and used as
a network application, with some limitation.

Because the program was designed as a stand-alone application, record locking
is optimistic. That is, database updates are not accomplished as transactions,
but are simple updates. Therefore, if multiple users access the same project and
sample at the same time the database may contain inconsistent values,
depending on the data input by the different users. If this application is used in a
network environment, it is incumbent upon the system administrator and project
manager to insure that multiple users are not working on the same project and
sample at the same time.

Each system administrator determines access rights on a network. For this
application to function properly, all users must have read and execute privileges
for the application folder/directory. In addition, all users must have read, write,
execute and delete privileges for the project folder/directory.

It is recommended that a system administrator be assigned the responsibility of
creating new projects on a network installation.
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LIMITED WARRANTY

DURHAM GEO SLOPE INDICATOR (herein after “DGSI”) warrants that (a) the
SOFTWARE PRODUCT will, for a period of ninety (90) days from the date of your
receipt, perform substantially in accordance with written materials accompanying it,
and (b) any Support Services shall be substantially as described in applicable
written materials provided to you by DGSI, and (c) DGSI support engineers will
make reasonable efforts to solve any problems with the SOFTWARE PRODUCT.

DGSI and its suppliers' entire liability and your exclusive remedy shall be, at DGSI's
option, either (a) return of the price paid by you for the SOFTWARE PRODUCT (not
to exceed the suggested retail price) if any, or (b) repair or replacement of the
component(s) of the SOFTWARE PRODUCT that do(es) not meet DGSI's Limited
Warranty and which is returned to DGSI with a copy of your purchase receipt. This
Limited Warranty is void if failure of the SOFTWARE PRODUCT has resulted from
accident, abuse, or misapplication. Any replacement SOFTWARE PRODUCT will
be warranted for the remainder, of the original warranty period or thirty (30) days,
whichever is longer.

DGSI AND ITS AFFILIATED COMPANIES DISCLAIM ALL OTHER WARRANTIES
AND CONDITIONS, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, IMPLIED WARRANTIES OF ERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE WITH REGARD TO THE SOFTWARE PRODUCT AND
THE PROVISION OF OR FAILURE TO PROVIDE SUPPORT SERVICES.

IN NO EVENT SHALL DGSI OR ITS AFFILIATED COMPANIES BE LIABLE FOR
ANY SPECIAL, INCIDENTAL, INDIRECT, OR CONSEQUENTIAL DAMAGES
WHATSOEVER ARISING OUT OF THE USE OF OR INABILITY TO USE THE
SOFTWARE PRODUCT OR THE PROVISION OF OR FAILURE TO PROVIDE
SUPPORT SERVICES, EVEN IF DGSI OR ITS AFFILIATED COMPANIES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. DGSI OR ITS
AFFILIATED COMPANIES ENTIRE LIABILITY UNDER ANY PROVISION OF THIS
EULA SHALL BE LIMITED TO THE GREATER OF THE AMOUNT ACTUALLY
PAID BY YOU FOR THE SOFTWARE PRODUCT OR ONE HUNDRED UNITED
STATES DOLLARS (U.S. $100.00).

> call 1-800-837-0864 (toll free) or +1 (770) 465-7557

= e-mail info@durhamgeo.com
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