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Summary and Scope

This document gives a walk-through of the program Labbie, the Laboratory Data Retriever, as far
as the processing of concrete test cubes is concerned. Invoicing and other features are dealt with
briefly. (Soil tests have been added and are undergoing testing as at May-June 2009.)

Introduction

Civil Engineering Materials Laboratories strength-test endless batches of concrete cubes for quality
control purposes. In the past, Labs often lacked a coherent system to capture the data and report
the results to clients, then bill them timeously for the number of tests done. Our solution is the
program Labbie, first released in May 2007.

Labbie has been running successfully at two major Gauteng laboratories, Roadlab (since May
2007) and Civilab (since early 2008).

Once Labbie is set up with company data and price lists, you can start entering cube data.

Using the Cubes Menu, Labbie will walk you through the sequence of testing cubes (more details
below):

Receiving the cubes (entering new clients and projects as needed),

Listing the cubes to be crushed each day,

Entering the results of crushed cubes,

Approving the results (by a senior technician or other authorised person), or

Rejecting dubious results, then

Correcting dubious results (or marking them as unfixable), and

Finally, producing the results for the client by e-mail and/or fax and/or printing for posting

and/or collection, plus printing a copy for file.

. Monthly, or when desired, the program can do pro-forma invoicing, which can be exported to
Pastel Accounting and, with some alterations, to other accounting programs.

. There are numerous reports and charts that allow you to look at results globally or
individually.

. For quality control purposes, Labbie also allows you to monitor and report on curing bath

temperature, curing chamber humidity, and verification of scales and presses.

* & & 6 o o o

Starting Labbie

The Labbie Splash Screen appears as you start the application. It provides program details
including the version number and date, and copyright information.

The Login form appears and you are prompted to log in:

§® Labbie 2.0.0.4 - RoadLab

File  Edit ‘“iew Cubez CubeReport:  Soil Tests Soil Results  Setup Toolr  ‘Windows  Help

— = i | %y Login to RoadLab E

User 1D and Password

Us=er Mame:

xxxxxx

Pazsword:

Change
Pazsword

The previous User Name logged in will be displayed in the top combo box. If your User Name is not
displayed, click the down arrow to open the drop-down list to select it from the list. If your name
does not appear in the list, your Administrator should add you as a user.
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4. Setting Up the Program

A blank database is supplied with the installation. Using the Setup Menu, you need to enter into it
the data relevant to your company:

L

Company Data: Address, Header and Footer Logo (if you want them on reports),
Connections (to send e-mail and fax-to-e-mail).

Reference Numbers: This specifies the numbering scheme you want to use for Clients
(might be equivalent to the Clients Account Code in Pastel), Projects, Cube Batches, and
Cubes.

Users: Login information and customised reports

Price List: Your Standard codes and prices for each type of cube test, travel, standing time,
etc.

Client list (new Clients can be added later as required)
Projects (different Jobs per Client —can also be added later as required)

Once the basic data are in, you are ready to start testing cubes.

5. Cube Testing Sequence

The sequence is shown explicitly on the Cubes Menu:

N
i
g
¥
X

i

] @B

&

LCubes | CubeBeportts  Spil Testz  Soil Re:

Receive Cubes

Cube Crushing Diary - Mest 7 Days
Enter Cube Crushing Results
Approve Cube Results

View Rejected Batches

View / Print Results

Search Received Cubes
Register

Cube Batches

Curing Bath Temperature

Curing Chamber Humidity

Verfication of Scale

Verfication of Press

The upper section (above the first horizontal line) represents the testing sequence. The individual
items are explained in detail below.

The middle section (between the horizontal lines) allows you to find and view batches and cubes in
various ways.

The lower section (below the second horizontal line) covers verification of the test equipment, useful
for SANAS certification purposes.
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5.1 Receiving Cubes

It is suggested that data for each batch of cubes be filled in, as the batch is received, on a paper
Cubes Receiving form. This is taken back to the office (if cubes were collected on site), and the
data entered into Labbie:

This is done through the top menu item: Cubes > Receive Cubes:

Date / Time Cast: IUB Jun 2009 00:00 ‘I Slump Specified: I Due on Site at: IEIB Jun 2009 00:00 *I
Cubes Made By I ‘I Slurap Meazured: I Arrived on Site: IEIB Jun 2009 00:00 *I

km Traveled: I 'I Travelling Time; I o
Ok |
Delivered By: I 'I Date Cubes Wwet: |03 Jum 2009 21:11 "l

Duplicate Cube | Contract Manager on Site: |Mr 5 van der Westhuizen CellMa: I Cancel |

Cubes | Biling | Other |

ClientRef. | OwPRef | Sidel | Side2 | DateCast | TestDay? | DatetoTest | Condiion | Del

= Cubes Receiving M=l B3
P4 4 ofl | b M= % T Balch ID: 368 |
Cient | =] Date Recsived: [0 Jun 2003 -]
Froject: I j | “our Ref: I Our Ret: I ﬂb
Fozition of Cone.: I
Required tPa: I Y eather: I Temperature: I
Concrete Supplier: IU 'I Truck Mo.: I Wwieighbridge Mo.: I

5.1.1  Entering new Clients and Projects as needed

Select a Client from the first combo box (drop-down list). If the client does not exist, type the name
of the new client and pres tab, and Labbie will offer to create it:

Create Hew Client? =

2)

Do you want bo enter & news CLIEMT
"Croatian Construction Pty Ltd" ?

Mo |

If you choose Yes, the program will open the Clients form with the new client name already filled in:
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¥ Clients Data =] E3
4 4 |07 of 1076 dh % Find:

— Client Mame: Active? W Blocked? 2

Clignt: — Telephone Mumbers:

Cligrt [D: ICHUDD4 Tel I

Contact: I F o I—
E-mail I Cell I—
— Physzical Address: — Financial:

ChageivaT? 2

|
Line 2: | WAT Mumber: I
Line 2 | Pastel Account: I

|

Lire 1:

Dizcount B ate: I
Credit Limnit: I
Credit Status: I

City:

— Postal Address:

Line 1: |
MHates
Lire 2 I
Post Office: ] |
Postoode: I
Statistics | ;% | Cancel /
3

Complete the rest of the data and click OK. You are then returned to Cubes Receiving, where you
can, if necessary, create a new Project in a similar way:

{1 Projects Information

4 4 |1 of1 [ b b4k X HTT By

Client: IErude Canstuction (Pty] Ltd =l . | |cRUOD4 Froject Ref: |CHUDU4-U1
Froject: IIntercontinental Freeway Project Mo I‘I
Order Ha: I Check Duplicate Hanmes? W Aictive’: [
Cantact Infarmation I Praject Infarmation  Biling
|ten Rate Eill Far Modified By | Madified On Del
02.02a Travel: LDV Travel per km =l F 390 | Travel =] Rick 030642009 09:28 PM | =
0E.02 Cube: Curing and / or crushing of concrete cubes =l R 27.00 | Cube =] Rick 03/06/2009 0929 PM | X
P 0228 : Site Visit =l R 200.00 ~ | Rick 03/06/2009 09:33 P | =
* = =

Add Default Prices | Check Duplicates | Open Price List |

Statistics | Ok, | Cancel L

Note that each project must be given its own subset of the Price List, as shown on the Billing tab
above. Prices can differ from the main Price List. The “Bill For” column is important: If it is filled in,
the associated item becomes the default. Thus km will automatically be charged at the “Travel”
rate, and Cubes at the “Cubes” rate per cube. Other alternatives are “Visit” and “Set” (batch of
cubes).
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Returning to the Cubes Receiving form, complete the data for example as follows:

- Cubes Receiving

BatchID: 366

x| .. JcRuD0e

Required MPa:

Concrete Supplier: I."—\mandla vl
Date / Time Cast: IDS Jun 2003 08:00 'l

Cubes Made By:
km Traveled:

Delivered By:

| 1 of 1 ,-{hxgﬂ
Client: Il:rude Construction [Fty] Ltd
Praoject; Ilntelcontinental Freeway

Date Feceived: |E|3 Jun 2009 'I

=] | ourRet: [Fier220 OurRef: [3223/CRUO0ADT/001/03 4 »

—

Joe

44 -

I.t‘-‘«lbert hd l

Posgition of Conc.: IBrige Fier 220

Waather: ISthm_'H
Truck Mo IK'I m

Temperature:

weighbridge Mo IWB2DDE
Slump Specified: I Diwe on Site at: IDB Jun 2009 10:00 'I

-

- Slump Measured: I Arrived ot Site: IDB Jun 2009 10015 'I

Travelling Time: I 00:45
Date Cubes Wet: |E|3Jun 2009 21:11 'I

Duplicate Cube | Caontract Manager an Site: |Jin'| wah Straasn

Cubes | Billing I Other I

Cell Mo IDS2 383-3482

Ok |
Cancel |

Client Ref. Our Ref. Side1 | Side 2 | Date Cast Test Day? | Date to Test Condition Del
b1 09/04626 150 150 03/06/2009 |7 1040642009 X
b2 09/04627 150 150 03/06/2009 |7 10/06,2003 X
b3 03/04E23 150 150 03/06/2009 |7 10/06/2003 X
hid 03/04E29 150 150 03/06/2009 |28 1/07/2003 X
bid 09/04830 150 150 03/06/2009 |28 014072009 X

b M4 059/0483H 150 150 03/06/2009 |28

*

Note the combo boxes (drop-down lists) for Concrete Supplier, Cubes made by, km, etc.: These
speed up input by drawing their results from previous entries and, in the case of km, from a default
value for the Project. The “Duplicate Cube” button is a quick way to repeat the data of the line
above: Only differences need to be entered.

The part of the cube number (“Our Ref”) after the year, can be recorded on the cubes using crayon,
or you can work via the maker’s mark (“Client Ref”) in which case it is useful to mark the cubes with

the test date.

5.1.3 Cube Billing data

On the Billing tab, the “Recalc Billing” button will fill in all the default items for us based on the
number of cubes and km, etc. We can also add items that are just applicable to this batch, by
using the combo box on the left.

Recals Biling | Contract bManager on Site: IJim van Straaen

Cubesz Biling |Dther |

Cell Mo |082 383-3482

Cancel | ‘

02.02a LDV Travel per km

0E.02 Curing and ¢ or crushing of con

Item Description Unit Gty | Rate Total Del

02.02a LDW Travel per km =1/ LD¥ Travel per km km 44 |R390 |(R171ED [ X

06.02 Curing and / or crushing ... =] Curing and / or crushing of concrete cubes | Cube |6 R 27.00 |R1g200 | X
v [02.02a LDV Travel per km ~|
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5.1.4 Other Cube data

The final tab (“Other”) allows us, inter alia, to specify how the results for this project should be
transmitted to the Client (e-mail, fax, post, and/or collect). Defaults are picked up from the Project
form.

Cubes | Biling  Other |

Other Testz or Requirements: I

Test to be Subcontracted: I Specification from Engineer;
[Does Client wish to witness this test?: [T ‘Yes i rESa confeniatiy foom must e compiered)]
e we allowed to use Sub-Contractors? [ Yes

D yous want your resulks: v Faxed? [T Posted? M Callested?

Approved? [

We can click the “Diskette” button to save the batch, then the button to add a new batch, and
add the new batch as outlined above, or just click OK to save and exit the form.

5.2 Listing the Cubes to be Crushed

Each day, or in advance for several days, we print the Cube Crushing Diary:

Cube Crushing Diary with previous results for Wednesday, 10 June, 2009
Cube Client Cast Test Day Size | Mass Load MPa Rqd | Fail
1D Ref On On (g) (kN) MPa mde
Client : Crude Construction (Pty) Ltd Project: Intercontinental Freeway
Batch id: 966 Our Ref:
0904626 h1 03 Jun 10 Jun 7 150 30
0904627 M2 03 Jun 10 Jun 7 150 30
09204625 h3 03 Jun 10 Jun 7 150 30
Failure mode . ,
& bt fog] 1) £ &5
P}ﬁ f‘1f’l pal® :;f_g,f' ol w 5 @
-4 -5 £ 7 -8 4

This has space for the results to be filled in. If there are previous results for the same batch, the
averages are shown.

5.3 Entering the Results of Crushing

By default, Labbie displays all cubes not crushed, that were due to be crushed in the three months
up to today. The test date automatically defaults to today. Fill in (or select from the lists of previous
entries) the Scale number, Press number, and Lab Tester. Then type in the results from the
completed Crushing Diary sheet shown above.

Cube Cruzhing Results [_ O] x|
(4 4 |2 of3 | b Bl | X H ﬂ Scale 13 Mot Checked in the last yearl  Presz 212 Mot Checked in the last 18 months!

Date of Test [10Jun 2003 =] Show TestDates [10Jun 2003 =] to [12.Jun 2003 =] Show & Untested Cubes € &l € Fiejected Batches
Scale used: |13 - Client: |< All Clients » j Batch ID: 966 Crude Construction [Pty] Ltd - Intercontinental Freeway [Eube Ered i |

Press uzed: I 12 l Q i View Report |
a4 ‘3 ag:
Lab Tester: IAndnes Masing Vl W "9" -....:G::: Edit Batch I

Our Ref Client Ref Date Due ¢ | Date Done Days | Side1 | Side2 | Condtion | Mass | Load | CruzhMPa | Final MPa | Failure | Problems | Scale | Press | LabTester

03/04626 | M1 1040642009 | 10/06/2009 |7 160 150 oK G021 |205 |13E 271 2 12 212 | Andries Ma
P |09/04627 M2 10/06/2009 7 150 180
03/04628 | M3 10/06/2009 7 150 150

Labbie Cube Processing.doc ©Communication in Action cc t/a Software Africa 11 August 2009
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Labbie automatically fills in the Scale number, Press number, and Lab Tester from the entries at the
top of the screen, as you type in the test results. It also warns you if the Scale or Press was not
checked recently —note the red tell-tale at the top of the form.

Labbie will warn you if the mass of the cube does not match the cube dimensions.

An estimated “Final MPa” is calculated for the 28-day strength. Since hardening curves vary
greatly, this is only a guideline.

The user also chooses the Failure Pattern as per SABS, either by typing in the number, or by
clicking on the pattern concerned.
54 Approving the Results

This must be done by a senior technician or other authorised person with the correct rights in
Labbie: For unauthorised staff, the menu item is greyed out (unavailable).

The authorised user views the results of each batch on screen and either approves it, or rejects
dubious results with reasons (or marks them as unfixable by ticking both “Rejected” and

“Approved”).
!‘"" Labbie 2.0.0.4 - RoadlLab - [Approve Cube Results]
ol File Edt “ew Cubes CubeBeportz  Soil Testz  SolResults  Setup  Tools  Windows  Help - 8 X
= S [ | # | w= =y [T Approved? W Rejectsd? Reason: |Badfaiuwe modes | f ‘iewing Batch repart 4 of 5 Qe;
I - View Blocked Clients
I rain Beport |
Results to he: e-mailed O Faxed 0O Posted B Collected O Date: 03 Jun 2009 -
OUR REF 92235 AG002-03/001/03 YOUR REF. 2653
Mag Construction co R
P. Q. Box B17 -
Dunswvart E-Mail
1508
Mot YVat Annrovead
At M. Julian L RV L § L PR FA AL |
Compressive Strength Test Report
Project:  Landfill Site J13 Required strencth; 30 MPa
Batchiln 933 Collected by:  Client Specified slump:
Supplier; Mot Specified Weather Measured shumgp:
Made by:  Contractor Temperature: Date received 29 Apr 2009
Position: Plinths Date in weater 29 Spr 2009
Weighbridge
Truck
T DAY TEST RESULTS
Cube |0 Client D=te Date Size b=== Load Strength | Press Scae | Fail
[COur Ref.] Ref Cast | Tested [rara] [al [kH] [ Fa] raode
0904977 1 22 Apr | 29 Apr 150 150 T8 151 5.7 2100 Geald | -2 |
09/04FE 2 22 Apr | 29 Apr 150 150 780 138 6.1 2104 | Geld | -7 | L.
Lverace TR 145 &4 Lah. Tester
Standard Deviation & 8.2 0.4 Steven Ratime
43 DAY TEST RESULTS
Cube |0 Client D=te Date Size b=== Load Strength | Press Scae | Fail
[Our Ref.] Ref Cast | Tested [rara) [al [kH] [MFa) rade
0904478 3 22 Apr 180 3 150
0004920 Ll 22 Apr 180 150
0904421 ] 22 Apr 150 150
Lverage Lab. Tester
Standard Deviation
Failure maoche:
s /;59.\ A = :
il Eee Ao il B IEAN g ol
i Iﬁ' Ry L5 W) H i | Vi) day i) 8 X -
1| >
Current Page Mo 1 |Total Page Mo 1 |Zoom Factor, Page *Width
Redisplay Cube Strength Letterhead - Completed Deon Owner .:

Note the toolbar at the top of the screen just under the menus, which allows the user to print (or,
indeed, fax or e-mail) the report. The arrow buttons are used to navigate from batch to batch (when
you approve, it automatically displays the next). The checkboxes to approve or reject can be seen,
and the box for the rejection reason.
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5.5 Correcting Dubious Results

Through the Cubes menu item “View Rejected Batches”, the data capturer views the batches on the
same form used to enter the results of crushing, and makes the necessary corrections.

Cube Crushing Results

1 of5 |

Press used: 21 2

kl | % = I reason: Bad failure modes

Date of Test: [EE Jun 2003 =]  Show TestDates: |03 Mar 2008 =] to [03 Jun 2003 =] Show: C Untested Cubes ' Al {1 Rejected Batches

Scale used: |1 3 vl Client: |< All Clients > j Batch ID: 933 hagwa Construchion oo - Platkop Landfill Site J134 Cube Fixed?

E| Yiew Report |
-uﬂ ,‘ f .nu> “~J'[, li)“l:n \FER 5 e [-{o'."f
Lab Tester IAndnes tazing = I P ot | ; =g 1" 2y s A NI Edit Batch |

OurFef | Client Ref

Date Due ¢ | Date Done Dayz | Side1 | Side 2 | Condition | Masz | Load | Crush MPa | Final MPa 8 ailure | Problems

03/04431

» 1 29/04/2009 | 29/04/2009 |7 150|150 70 191 |67 13.4 2 E
09/04478 |2 29/04/2009 | 29/04/2008 |7 150|180 7oan (190 o [EE © A F
09/04479 |3 20/05/2009 28 |10 |180 ¥l Add to Comment
09/04480 |4 20/05/2009 28 |150 |80 Checked falure modes]

5

20/05/2003 24 150

5.6 Producing Results for the Client

Finally, we produce the results for the client by e-mail and/or fax and/or printing for posting and/or
collection, plus print a copy for file. The Cubes > View/Print Results menu item is used for this. It

starts with a search:

¢ i Search - Cube report to client - Custom Letterhead [Print Results)
fhich Diate’? Date Range: Praview |

C sl T Missing Flom  [28May 2003 =]
[Date Cast M te [otomom =] $|
Clignt: IClude Construction [Fhy] Ltd j &l
Praoject: I j Beset |
Batch D+ I Mark as printed |
Cube Refs: I Frevious Search |

— Search Besults to Show:

r [ results per =] Besults retbveED apprEved i
= Fesults appreved = Fesults rejected " One Repart

Grouping: Report by —

— Optiohz to Output Results Approved but not pet Output:
¥ Create e-mails? ¥ Print results for Posting? ¥ Piint file copy?
¥ Fax Results? ¥ PFiint results for Collection?

While it not necessary to set any criteria, it is also possible to search by a variety of dates, Client
and/or Project, or even down to the level of individual batch or cube numbers.

The report can either be previewed, or printed according to the output method requested by the
client and set at the bottom of the search form. Labbie can use e-mail (attached PDF file), fax
(direct via modem, or fax-to-email), and/or printing for posting or collection. From the Preview it is
also possible to print to a PDF file without additional software. A PDF file can contain either a single
batch per file, or all selected batches for a project.

The printout looks as shown below. The header and footer are customisable for the company (or
can be omitted). The signature and the text that appears under it, are as recorded in Labbie for the
signatory that approved the cubes. Remarks are also customisable.

Labbie Cube Processing.doc
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—

Civil Engineering Materials Laboratory

‘RoaD. DLAB

Head Office

168 Rietfontein Rd Primrose
P.Q. BCX 1479, Germiston, 1400
Tel 011 8280273

Fax: 011 8280273
wwtwroadlabco.za
info@roadlabcoza

42 YEARS. Est. 1965

:"*!

Results to be: e-mailed O Faxed O Posted & Collected O Diate: 04 Jun 2009
QOUR REF 9223/G01001-06/001,09 YOUR REF. NZ28/427 468

Goic Construction Fax.

P OBoxB -

NORTHRIDING Eebtat

2162

Att: MWr Pierre Marais

Compressive Strength TestReport

~}

SAASIL

D

4/‘ e ¥ "’

Deon Beekhuizen, Managing Director,
Roadlab (Pty) Ltd.

Project:  The Office Park Required Strength: 30 MPa
Batch ID: 1651 Collected By: Contractor Specified slump:
Supplier.  Lafarge Weather: Measured slump:
hlade by: Contractor Temperature: Date Received: 07 Jan 2009
Paosition:  Cl1Acols1 st floor Block B no's 642, 643, 644, Gda, 545, B49, Date In Water: 07 Jan 2009
G50, 651 Weighbridge:
Truck: L12
7 DAY TEST RESULTS
Cube ID Client Date Date Size Mass Load | Strength |Press | Scale | Fail
{Our Ref.) Ref Cast | Tested (mm) (@) (KN) (MPa) Mode
09/00001 01 06 Jan | 20Jan 160x% 150 8704 5A3 250 2101 | Befdd4 | 1
0900002 0z 06 Jan | 20Jan 1680x 150 8728 509 228 2101 | Be/04 1
0900003 03 06 Jan | 20Jan 1580x 150 argl 551 245 2101 | GBe/04 2
Awerane 8738 541 24.0 Lab. tester
Standard Deviation 40 28.4 1.3 Andries Masinga
28 DAY TEST RESULTS
Cube ID Client Date Date Size Mass | Load | Strength |Press | Scale | Fail
{Our Ref.) Ref Cast Tested (mm) (a) (kN) (MPa) Mode
09/00004 04 OfJan | 03Feb 160x 150 85249 849 377 21011 | Befo4 | -7
0900005 05 06 .Jan | 03 Febh 1580x 150 8818 Ta4 34.8 2101 | Be/0d4 | -3
09/00006 06 OfJan | 03 Feb 180x 150 8510 818 36.4 21011 | HBefo4 1
Awerane 8853 817 36.3 Lab. tester:_
Standard Deviation 50 32.5 15 Steven Ratime
Failure Mnde

B

-2 -3

alrar 1yl

REMARKS: 1. The cube samples weretested in sccordsnce with SABS test
method 863,

2. Inthe event of any etrars made inthe execution or reporting of tests or any
conclusions drawn thereof Roadlsa(Pty) Lid will not be held responsible as
every care has been taken to ensure the correctness of alltests and reports.
3. The results reported relate only tothe samples tested.

4. SAMNAS Accredited Laboratory - TO296. Opinions and Interpretations are not
included in our schedule of accreditation

B ANAS

MANAGING DIRECTOR: D. BEEKHUIZEN
DIRECTORS: R.D. MAHLAKOANE, NICO HEREST, ULl KAEMFFER
CONSULTANTS: H.C. THOMPSON, FMW.. KOEN, J. SIMOES, ABESTER

KEENEDITED
WERRATORY
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Other Features

Invoicing into your Accounting Package

Monthly or when desired, the program can do Pro-forma Invoicing, which can be exported in a CSV
file that can be imported into Pastel Accounting. Formats can probably be added for any
Accounting program that can import text files. Alternatively, totals can be typed into the accounting
package from the Pro-forma Invoice.

Invoicing is done from the Tools menu. All unbilled invoices are shown with dates and amounts,
and the authorised user can choose which ones to bill, view details, or see the original Cubes
receiving form. Invoices can be split so that older items can be billed and newer ones carried
forward, if required.

You will have noticed that the invoice items for a batch are set up as the batch is received. This
means that the invoice is ready to go to the client directly after the batch is received and even
before the first cube has been crushed. This can markedly improve your company’s cash
flow, compared with a situation where billing is done after some (or all!) cubes have been crushed,
and details then have to be collected from paper forms up to a month old. There is also a much
smaller chance that cubes will not be billed at all.

Of course, the system does still rely on human input: If the data capturer fails to input the fact that
your staff travelled to site to collect the cubes, or enters the km incorrectly, or forgets to put in
standing time, under-billing can still happen.
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Cube Summary

Importing data
Data can be imported from CSV (comma-delimited) text files for:

. Clients (for example, the list exported from your accounting package) and the
. Price List (for example, saved as CSV from Excel).
. For Soil tests: Mould and Tin (drying container) data.

Soil and other Tests

Labbie Version 1 as described handles concrete test cubes (of any size). With Version 2, we have
added many other Civil Engineering materials tests. They are not covered in this document. See
the Labbie web page for more details.
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