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Introduction

The QEST Performance Monitor is a software package which allows the user to keep track of
changes in the performance of concrete mixes easily.

The software allows the user to specify mixes which should be analysed on a regular basis.
Mixes are grouped together in "Families". This document specifies some guidelines which will
aid the user in making decisions regarding the creation of these families. Most notably this
document aims to outline the selection of mixes for analysis and their grouping with regard to
the Boral system.

This document assumes a level of knowledge which the reader would possess after reading the
user guide for the QEST Performance Monitor.

Recommendations are made in most of the sections below, these are preceded by the word
‘Recommendation:’ in order to make it easier to skim this document.

Determining major mixes

The first step in setting up families within the QEST Performance is to determine which mixes
should be chosen for analysis. A good first step is to use mixes which make up the majority of
production for a plant.

Recommendation: It is recommended that as a first step mixes which average 100m? of
production per month are considered. There are a number of reports in the QESTLab
production system which may be used for this purpose.

Selecting Plants and Grades

The first step to creating families of mixes to be assessed in the QEST Performance Monitor is
to determine which plants and mixes should be analysed.

Recommendation: Plants with higher production figures within a region should be used. A
good starting point for the selection of grades is to select those which make up the majority of
production in a given plant.

QESTLab Reports — Production

Reports to aid in the selection of mixes are available through QESTLab in the production
system under ‘Management Reports’ in the ‘Concrete Monthly-Weekly Reports’ group. This is
pictured below.
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Of interest is the report ‘\CWDS14_Summary incl dockets by plant, grade, mix, month’. This
report should be used to determine which mixes are produced in the greatest quantities.

Recommendation: Good starting search criteria when running the report are as follows:

e Selected Grades
o It is beneficial to run the report once per each grade for performance reasons

e Selected Plants
e Approximately a year between the earliest and latest batch date.

An example of this sort of search criteria is shown below:

jNDSS*I 4 Dockets by plnt, grd, prd, mix, manth j 7 ||
Search Criteria: jilil
-

Laboratory: {1l J
Plart = ['qbb','qla''qcp' _I
Product =
Product Like
hdiz =

hiz ==
Grade = |'n20'

LoadSize Between
Date Batched Betsween |[Current vear] _I

Production Data
Once the report has been generated the output given to the user is similar to the following:



Froduction quantities, costs, yield and test results by month

Search: Plant = ghbgla,qop, Grade = n20, Date Batched Between 01-Jan-07 And 31-Dec-07

Plart  Grade Product bl veardmardh | w3 Moo [teem. cemnt [weter |desd actd theo Sn
Sum. Moo By, Byl Byl g By, A,
QBB M20 PU20-10-BS QERZ0150 200701 17.4 02645 2038 1683|9383 8507 9316
QBB M20 PU20-10-BS QERZ01ET 200701 54.0 02839 2173 183(0040 9973 9217
BB Men PUZ20-10-B5 QERZ0TET 200702 a7 Of 2856 2123 183 [101.36 100490 9263
QBB Men  PU20-10-B5 QERZ01ET 200703 a5k Of2898 22700 183 (101.44 10073 9267
BB M2l PLR20-10-BS QERZ0TST 200704 296 O 2817 2156 183 |97.79 9755 9159
BB M2 PU20-10-BS QEMZ015T 200705 ar4 Of 2813 2434 1839741 4743 491389
QBB M20 PU200-BS QEM2015T 200706 79.0 02740 204 183 8559 4577 9198
BB M2 PU20-10-BS QEM2015T 200707 464 02905 2648 13310189 10123 9409
BB M2 PL20-10-BS QEMZ015T 200703 402 Of 2882 2245 183 A01.41 101.83 9344
BB M20 PU20-10-B5.01 QuEm20150 200705 32 02594 1938 1893|9289 9204 92487
QBB M20 PL20-10-BS.01 QER20150 200706 an 02646 1963 1893|9289 9338 92487
QBB M20 PL20-10-B5.01 QERZ0TE0 200703 B Of 2963 2314 183 10003 103495 9442
QBB M20 PU20-10-BS.02  QEM201SE 200704 18 Of 2667 2667 183 (10164 10150 9527
QBB M20  PU20-20-B5 QIMZ202350 200701 114.0 Of 2410 1854 1684|9120 9106 8546
BB M20 PL20-20-B5 QIMZ025T 200701 537 kB Of 2441 1857 1684|9154 9133 8759

Of interest are the ‘Mix’, ‘year/month’, *‘m3 sum’ and ‘No. No’ columns.
*‘Mix’

The mix code which the row of data relates to. For instance rows two through nine in the
report above relate to the mix ‘Q5N201ST'.

‘Year/month’

This column represents the month to which the rest of the data row relates. For instance the
first two rows above relate to production data for January 2007.

‘m3 sum’

The amount of the given product batched in the given plant and month.
‘No. No’

The number of samples present for this row.

Recommendation: These reports should be exported as csv files for easier manipulation of
the data within excel.

Reformatting of Reports

Once the reports have been generated the user should determine which mixes have, on
average, the highest production volume. This can be done by analysis of reports, made easier
if they are exported as csv files.

Recommendation: It is recommended that mixes which have an average production volume
of 100m” are used.

The csv files should be opened within excel and the data sorted in descending order by the
'm3 sum’ column. Note that the header for this column reverts to the name of the column in
the database once in excel. It is now called 'd_loadsize’. Though the names change the
ordering of the columns remains consistent thus they may be easily identified.



The rows with load sizes higher than 100m’ should be highlighted. Note that the report groups
rows by product it is possible the same mix code appears more than once in this report. The
data should therefore be resorted by the mix code column followed by the source code column
and finally the yearmonth batched column.

Sort Ax]

-~

Sort by
(1) d_MixCode w| (® Ascending
(D Descending
Then by
(1) d_SourceCode v (3) Ascending
() Descending
Then by
PEREEEs | @ Ascending
(D Descending

My data range has
{*) Header row (") Mo header row

[gpﬁnns... ] [ Ok ] [ Cancel

All of the highlighted mixes should now be checked to ensure that enough volume is batched
in every month such that consideration of the mix is warranted. Consider the table below:

QBB N25 QIN252SA 200701  135.6
QBB N25 QIN252SA 200702 8
QBB N25 QIN252SA 200704 28.4
QBB N25 QIN252SA 200705 11
QBB N25 QIN252SA 200706 86.2
QBB N25 QIN252SA 200707 52.4
QBB N25 QIN252SA 200708  120.6
QBB N20 QIN202ST 200701  537.6
QBB N20 QIN202ST 200702  795.6
QBB N20 QIN202ST 200703  624.8
QBB N20 QIN202ST 200704  742.8
QBB N20 Q1N202ST 200705  633.6
QBB N20 Q1N202ST 200706 718
QBB N20 Q1N202ST 200707  901.01
QBB N20 QIN202ST 200708  607.8
QBB N20 Q1IN202ST 200709 35.2

Q1N202ST should be considered as the average production is well over 100 m> while an
argument could be made that the Q1IN252SA mix should not be used.

The chosen mixes should be copied into a new workbook within the same spreadsheet for easy
access.



QEST Performance Monitor

Grouping Families
Families can be grouped together. This is up to the user and is controlled through the ‘group
code’ field on a family.

Recommendation: It is recommended that families be grouped by grade and cementitious
content.

Setting up initial Families

Once the plants, grades and major mixes have been selected the user must create families
from these. A summary such as that shown below can aid in this process.

Plant Grade Mix Cementitious
QBB N20 QON202ST GP + 25% FA
QCP N20 Q0S202SF GP

QLA N20 QOW202SA GP + 25% FA
QBB N20 QIN202SA GP + 25% FA
QBB N20 QIN202ST GP + 25% FA
QCP N20 Q1S202SA  GP + 25% FA
QCP N20 Q1S202ST GP + 25% FA
QLA N20 Q1W202SA GP + 25% FA
QCP N20 Q35202SB  GP

QBB N25 QON252SA GP + 25% FA
QLA N25 QOW252SA GP + 25% FA
QBB N25 Q1IN252ST GP +25% FA
QCP N25 Q1S252SA  GP + 25% FA
QCP N25 Q1S252ST GP + 25% FA
QLA N25 Q1W252SA GP + 25% FA
QBB N25 Q5N251ST GP + 25% FA
QCP N25 Q5S251SA  GP + 25% FA

The performance monitor allows the user to set up a family consisting of multiple mixes and
plants and subsequently split it into multiple families containing one mix and plant
automatically.

Recommendation: The initial families should be set up containing all the relevant plants and
mixes for a particular grade and cementitious content. The group code for the families should
be set as [Business Prefix][Grade] [Cementitious].

For example the initial two families from the table above would look as follows.

Group Code: QN20 GP+FA
Name: QN20 GP+FA all

Plants:
e (BB
e QCP
° QLA

Mixes:
=  QON202ST
= QOW202SA
= QIN202SA



Q1N202ST
Q1S202SA

Q15202ST
Q1W202SA

Group Code: QN20 GP
Name: QN20 all

Plants:
e 0BB
e QCP
e QLA
Mixes
e (Q0S202SF
e Q35202SB

Checking Assessment Periods

The assessment periods of the created families should now be double checked to ensure
enough data is returned.

Recommendation: It is recommended that a period of 180 days be used for strength and 60
for other types of assessment.

Setting up Parameter Values

Trigger parameter values for the families should also be set to sensible values. For more
information regarding trigger parameters and their meanings please refer to the QEST
Performance Monitor user guide.

Recommendation: A number of global parameter sets have been provided for use. These
have the prefix '+’ in their name. These can be applied to the families created through the
trigger setup screen and modified as required once applied.

Splitting and Copying

Families can be split into smaller families containing only one mix and plant from the original.
For instance a family with the following mixes and plants below would be split into six separate
families.

Original Family:

Plants
e Plant1
e Plant 2
e Plant 3
Mixes
° Mix 1
e Mix 2

This functionality is available when on the family screen. It is accessed by clicking on ‘Split and
Copy’ in the *Family’ menu item.

%= QEST Performance Monitor

File: YWiewe  Security Regions Toalz | Family [ Help
“qhdd 53 Copy X Delete o Save [y Accumulste
Business: OL Region: QALL Save trigger values to set Mi
Bl MIX ANALYSIS Split and copy Bl
). Mis Families i A
- |—| Im ] B EaTuliele] [y} i 1 P



Recommendation: It is recommended that users split the original families created for a
grade and cementitious type created above. The recommended structure for naming of the
new families is (Business Prefix)[Grade] _[Plant]_[Mix]. This string should be entered into the
'split and copy’ form which is presented to the user once this option is selected. This will
create individual families with a name and group code composed of these elements. An
example for a Queensland family is shown below

d 78 split Family into individuals

Pleaze confirm the naming corvention you would like the new families to take.
Ay ailable special strings:

[Grade] - Uze the grade of the Family

[Flant] - Use the cument plant here S ave |
[Mix] - Usge the cument mix here

| QlGirade] [Plant]_[Mix] Default |

¥ Copy Trigger parameter values

] | Cancel |

Ensure that the 'Copy Trigger parameter values’ option is also ticked. The families created
using the above structure will have names which look like:

QN20_QBB_QON202ST

Where Q is the business prefix, N20 is the grade, QBB is the plant and QON202ST is the mix
code. It is suggested this naming convention is used such that it is easy to identify, at a
glance, which plant and mix the family contains. This naming convention should only apply to
families containing one plant and one mix.

Once copied, the new families will appear in their own nodes within the tree. The user should
modify the group code accordingly to match that of the original family. This will ensure that
the families all appear under the correct node in the tree.

Clean up

Once a family is split and copied any unnecessary families should be deleted and those which
have been given an incorrect group code rectified.

Assessments and Feedback

Running Assessments

Once all required families have been set up the user can begin to run assessments on the
associated data. To do this the user simply logs into the software and chooses the ‘Run
Assessments’ menu item from the ‘Tools” menu.

This brings up a form which allows the user to specify a date range within which the

assessments should be run. This will simulate the situation where the performance monitor
runs every night between these two dates, running assessments when required.

QESTLab Reports - R and D

Once assessment data is available it can be viewed through the QESTLab reporting engine in
the R&D system.



The reports are located under the ‘QEST Performance Monitor’ group of the *Management
Reports’ node.

More information on analysing the data obtained from the QEST Performance Monitor
assessments can be found in the document entitled ‘*QEST Performance Monitor Data Analysis’.

Summaries

Recommendations

Recommendations are made by the system depending on the triggers which are fired once
generated statistics have been checked by the system in a second pass.

Summary reports are available for a reduced view of all the values generated by assessments.
Recommendation: These reports could be used as an initial view of analysis output.

As a first step the report pictured below should be checked.

[H-EJF] Mix Cost

5] Crwerlay reparts

QEST Performance Maonitar

----- Mix Change Recommendations

i strangth mean, S0 density

Strength mean, S0 density per Family

“rield mean, S0 per Familky

----- E CEANDD Recommendations

E| 2EAND1 Outlying Data

E| 2EAN11 Strength Assessment

E QEAH11 Strength Assezzment by value
E| 2EAN11 Yield Assessment

E QEAH1S Sampling Frequency

E QEAHZ0 Grading Statistics

E QEANTO Individ data used for Statistics
E QEASOO Individual Recommendations Summany
E QEASOO Recommendations Summany
E QEASD] Outlying D ata concize summany
E QEASD] Outlying Data Summany

E QEAS11 Density Assezzment Summans
E QEAS11 Strength Assezzment Summans
E QEAS11 Yield Azzessment summany

+-EJ5 QESTAnalysis

I':I..E AFSTanalusiz Racknn

This report gives the user, at a glance, the information they may wish to investigate further. A
sample of the output generated by this report is shown below:

Groug: Family = S10_N20 20mm 209%F &

Farnily FatmilyClan Grade  First Triggered On;  Last Triggered On: # Feazan

S10_R20 20rmrn 20%F L, SaDL M20 5072006 sM5.2007 27 |High Bebual Density
S10_R20 20rmrn 20%F 0, SabL M20 16A9.2006 sM5L2007 108 |High predicted =trenigth
S10_R20 20rmrn 20%F 0, SabL M20 2062007 sa/2007 0 |MoData

S10_R20 20rmmm 20%F 8, SADL M20 5072006 sdE2007 160 |High Slurmp Failure
S10_R20 20rmem 20%F L, SaDL M20 204042006 582007 75 |High pred strength war
S10_M20 20rmrm 20%F 0, SabL M200 2H1/2006 1082007 24 Lo Sampling
S10_R20 20rmrn 20%F 0, SabL M20 3A08/2006 F1072007 B0 |Ihsufficient Data
S10_M20 20tmm 20%F 8, SADL M0 2M1/2006 FAT2007 178 |High vield

S10_R20 20rmm 20%F 8, SaDL M20 2M11/2006 F10F2007F 1499 |High vield wariation
S10_R20 20rmem 20%F L, SaDL M20 2TAEL2006 FA0F2007 851 |Mlix Changed
S10_R20 20rmrm 20%F 0, SabL M20 440152007 170442007 34 Lo vield

S10_R20 20rmrn 20%F 0, SabL M20 2H1/2006 1M282007 20 |Mo Target G rading




Assuming it is currently 06/08/2007 the user would only be interested in the first five rows of

this table for this particular family. This is assuming that any recommendations generated

earlier have been dealt with already.

Each row in the report above gives a count of how many times this recommendation has been
generated. It is sometimes the case that two separate assessments used the same data set
and thus generated the same recommendation. To get a better idea of whether or not this has
occurred, the report 'Individual Recommendation Summary’ may be used. A snapshot of this

report, for the same family as the one above, is shown.

[S10_M20 20mmm 20% F 0
[S10_M20 20mmm 20% F 0
[S10_M20 20mmm 20% F 0
[S10_M20 20mmm 20% F 0
[S10_M20 20mmm 20% F 0
[S10_M20 20mmm 20% F 0
51020 20 20%F 0
[S10_M20 20rmm 20%F 0
[S10_M20 20rmm 20%F 0
S10_M20 20rmm 20%F 0

SADL
SADL
SADL
SADL
SADL
SADL
SADL
SADL
SADL
SADL

r20
r20
r20
r20
r20
r20
m20
20
20
20

SAE2007

F1AT2007
300742007
2952007
17MS2007
1652007
17 M42007
10042007
21M32007
TAE2007

STREMGTH
STREMGTH
STREMGTH
STREMGTH
STREMGTH
STREMGTH
STREMGTH
STREMGTH
STREMGTH
STREMGTH

29
7

20
14
13

Hiigh Lchaal Density
Hiigh Lchaal Density
Hiigh Lchaal Density
Hiigh Lchaal Density
Hiigh Lchaal Density
Hiigh Lchaal Density
High Lchial Density
High Lchual Density
High Lchual Density
High Lchual Density

Achyal Density 226363
Achyal Density 2279.06
Achyal Density 2271.88
Actual Density 2267.21
Achial Density 2263

Actual Density 2264.54
Achial Density 2274.51
Actual Density 226385
Actual Density 226665
Actual Density 227711

It can be seen that the same 'High Actual Density’ values were obtained and used to calculate

the statistics from the 31/07/2007 to 05/08/2007.

Statistics

Individual statistics can be viewed through these reports. Targets and limits should be present

where applicable.

Summary reports can be viewed to determine the number of changes and when these
occurred or individual statistic reports can be used for more in depth analysis.

Due to the large amount of data available the user should identify which families as well as

which assessment date they are interested in before running the filters. These reports should
be used as a source of very specified information once the user has identified an errant value
from the recommendation reports.

Charts

Charts are available for a graphical view of assessment data. These charts can be used to

determine any trends that the statistical values might be taking.



