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1

Introduction and Important Contacts

In the year 2018, the Proficiency Testing Provider at the SZK FAST (PT Provider) initiated the Proficiency Testing
Program (PTP) designated ZK 2018/1 whose aim was to verify and assess the conformity of test results across
laboratories when testing aggregate.

The assessment of the results of the Proficiency Testing Program was carried out by a committee consisting of
the following PT Provider employees:

Head of the PT Provider, PTP coordinator Coordinator of PTP result assessment PrZZ
doc. Ing. Tomas Vymazal, Ph.D. Ing. Petr Misak, Ph.D.

Brno University of Technology Brno University of Technology

Faculty of Civil Engineering Faculty of Civil Engineering

Institute of Building Testing Institute of Building Testing

Veveri 95, Brno 602 00 Veveri 95, Brno 602 00

Czech Republic Czech Republic

Tel.: +420 603 313 337 Tel.: 4420 774 980 255

Email: Tomas.Vymazal@vutbr.cz Email: Petr.Misak@vutbr.cz

The subjects of proficiency testing were the following testing procedures:

1. EN 933-1 Determination of particle size distribution - Sieving method [1],

N o o ~ W b

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

©

EN 933-3 Determination of particle shape - Flakiness index [2],

EN 933-4 Determination of particle shape - Shape index [3],

EN 933-5 Determinationm of percentage of crushed and broken surfaces in coarse aggregate particles [4],

EN 933-8 Assessment of fines - Sand equivalent test [5],

EN 933-9 Assessment of fines - Methylene blue test [0],

EN 933-10 Assessment of fines - Grading of filler aggregates (air jet sieving) [{],

EN
EN
EN
EN
EN
EN
EN
EN
EN
EN

1097-1 Determination of the resistance to wear (micro-Deval) [8],

1097-2 Methods for the determination of resistance to fragmentation - chapter 5 [9],
1097-2 Methods for the determination of resistance to fragmentation - chapter 6 [9],
1097-3 Determination of loose bulk density and voids [10],

1097-5 Determination of the water content by drying in a ventilated oven [11],
1097-6 Determination of particle density and water absorption [12],

1097-7 Determination of the particle density of filer - Pyknometer method [13],
1367-1 Determination of resistance to freezing and thawing [14],

1367-2 Magnesium sulfate test [15],

1367-3 Boiling test for "Sonnenbrand basalt" [16],

TP 137 - P¥iloha 1 a 2 — Reaktivnost kameniva s alkaliemi [17],

CSN 72 1179 Determination of reactivity of aggregates in connection with alkalies — chapter B [18].
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Testing procedures No 6 to 10, 14 and 16 to 19 were not open according to the low number of participants.

The supplier, BETOTECH s. r. o. (L 1195.3), was responsible for the preparation of testing samples for the
PTP. The supplier is responsible for homogeneity and stability of testing samples.

The specimens were taken from the same production with the same production date. The test results from
individual PTP participants were compared via a method involving the statistical analysis of all their results in a
manner complying with I1SO 5725-2 [19] and with EN ISO/IEC 17043 [@] The outcome is the present final report
summarizing the results of the interlaboratory comparison, including statistical evaluation.

56 laboratories took part in the program. In order to maintain the anonymity of the PTP, each laboratory
was given an identification number that will be used henceforth in this document. An integral part of the present
final report is a Certificate of Participation in the Proficiency Testing Program. It is unique for each participant
and includes the participant’s ID used in this report. The following chart shows the participation of laboratories in
individual parts of the PTP.

Table 1: Participation of individual laboratories in the PTP (tests designated according to part 1)

ID/Method | 1 |2 |3 | 4|5/ 6|7 8|9 (10|11 |12 |13 |14 |15 |16 |17 |18 | 19
0778f4 X - | X|=]-1-1-1-1-1=-1=-1-
121344 | - | - | - | - |- - -] --1 - -/ X - -0 -1-1A-1-1 -
1443ba - X | X - X - - - -
14b449 -
2077ab
325bal
37d6bc
3e47f1
411d95
445a7b
485eb2
4b35f8
62f065
632be0
Tfa70f
86e058
8a9bec
932f3a
Q9el8fc | - | - | - | - |-|-|-|-1-1-"1 -
aloe83 | - | X | - | - |- - |-]-1-1-1 -
a2ea36 X

b98db3
bb7b5b
c02c42 - - - - -
c44a23 -l - -
ccflcO
ce7bl0 S N T I
d2f98b
df8ce3
fébebc
90120 | - | X | - |- |-|-|-]1-|-]|-]-|X|X| -/ X||-1-/1=-1-

x| X

X

XXX |
>
>

X

XX | XXX

X | X | X

x

X
x
X
x| X
XX

XX
XX
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Table 2: List of participants (laboratories) — the order in the table does not correspond to the identification

number in Table 1

Laboratory

Address

Accreditation number

BAS International Holding B.V.

Olivier van Noortweg, 10, Venlo,

5928LX, Netherlands

BEST, a.s. I:u(:ice 87, Chlumec nad Cidlinou, 50351,

Ceska republika
BETOTECH, s.r.0., divize kamenivo Gajdosova 4316/37, 615 00 Brno 1195.3
BETOTECH, s.r.o., zkugebni laboratof | Beroun 660, BEROUN 2, 266 01, Cesk3 1195.2
Ostrava republika
CRH (Slovensko) a.s. Rohoznik, Rohoznik, 90638, Slovensko 426/5-313

CTC Krepost

Asphalt plant Strabag, municipality Dim-
itrovgrad, area Haskovo, Krepost, 11111,
Bulgaria

DI Shahrokh Winter

GewerbeparkstraBe 5, Markgrafneusiedl,
A-2282, Osterraich

Disoma

Krommewege 31, Maldegem, 9080, Bel-
gium

EMI Epitésiigyi Mindségellendrzé Innova-
ciés Nonprofit Kft.

Pf. 180., Szentendre, 2001, Hungary

NAH-1-1110/2014

EMI Epitésiigyi Min&ségellenérzé Innova-
ciés Nonprofit Kft. - Gyér

Pf. 180., Szentendre, 2001, Hungary

NAH-1-1110/2014

EMI Epitésiigyi Mindségellendrzé Innova-
ciés Nonprofit Kft. - Veszprém

Pf. 180., Szentendre, 2001, Hungary

NAH-1-1110/2014

Praha, s.p., pobocka Praha

Ceska republika

Eurofins  Environment Testing AS, | Sandviksveien 110, P. boks Maseskjaret

Bergen 75, Bergen, N-5841, Norway

Gradezen Institut " Makedonija " AD | Drezdenska No 52, Skopje, 1000, Make- LT-014

Skopje ( Civil Engineering Institute " | donija

Makedonija " J.S. Skopje )

LABORATORUL DE ANALIZE SI IN- | Str.  Singerului, nr. 11, sector 1,

CERCARI IN CONSTRUCTII Bucharest, 014617, Romania

Pl Institute for Urbanism, Civil Engineer- | Save Mrkalja 16, Banja Luka, 78000, BiH LI-79-01

ing and Ecology of Republic of Srpska

QUALIFORM SLOVAKIA s.r.o. - orga- | Lesni 693, Bilovice nad Svitavou, 664 01, 154/S-301

nizac¢ni slozka, Pracovisko 04 Décin Ceska republika

QUALIFORM SLOVAKIA s.r.o., Praco- | Pasienkovd 9 D, Bratislava, 82106, 154/S-301

visko 02 Svit Slovenska republika

QUALIFORM, a.s. Mlaty 672/8, Brno - Bosonohy, 64200, 1008
Ceska republika

Rudarski institut d.d. Tuzla Rudarska 72, Tuzla, 75000, Bosna i LI-47-01
Hercegovina

STACHEMA Bratislava a.s., Skisobné | Rovinka 411, Rovinka, 900 41, Slovenska S-275

laboratérium STACHEMA republika

Technicky a zku$ebni Gstav stavebni | Hnévkovského 77, Brno, 617 00, Ceska 1018.3

Praha s.p. republika

Technicky a zkuSebni ustav stavebni | U Studia 14, Ostrava - Zabreh, 700 30, 1018.7

Praha, s.p. Ceska republika

Technicky a zkuSebni dstav stavebni | Tolstého 447, Teplice, 415 03, Cesk3 re- 040 - Teplice

Praha, s.p. — pobocka Teplice publika

Technicky a zkuSebni (stav stavebni | Proseckd 76a/811, Praha 9, 190 00, 1018.3
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Laboratory Address Accreditation number
Technicky a zkusSebni Gstav stavebni | Zahradni 15, Plzen, 326 00, Cesks repub- 1018.3
Praha, s.p., Proseckd 811/76a, 190 00 | lika

Praha 9 - Prosek

TPA spolocnost pre zabezpelenie kvality | Neresnicka cesta 3, Zvolen, 960 01, 211/S-176
a inovacie s.r.o - pracovisko Podunajské | SLOVENSKO

Biskupice

TPA spolocnost pre zabezpecenie kvality | Neresnicka cesta 3, Zvolen, 960 01, 211/5-176
a inovécie s.r.o - pracovisko Zvolen SLOVENSKO

TZUS Praha, s.p. - pobocka Ceské | Nemanickd 441, Ceské Budéjovice, 1018.3
Budéjovice 37010, Ceska republika

UNIGEO a.s., Sttedisko laboratofe | Misteckd329/258, Ostrava-Hrabova, 720 1412
mechaniky zemin 00, Cesk4 republika

Vysoka skola banska - Technickd uni- | 17. listopadu 15/2172, Ostrava - 1166.4
verzita Ostrava, Zkuebni laboratore | Poruba, 708 33, Cesk3 republika

vyzkumného centra hornin

Zdravotni Gstav se sidlem v Usti nad | Moskevska 15, Usti nad Labem, 400 01, 1388
Labem Ceska republika

2 Procedures used in the Statistical Analysis of Laboratory Results

To describe the accuracy of measuring methods, the terms trueness and precision are used. Trueness refers to the
closeness to congruity between the arithmetic mean of a high number of test results and a real or accepted reference
value. Precision means the closeness to congruity between test results. The necessity to consider precision is based
on the fact that tests generally do not yield the same results even though they are supposed to be carried out on the
same material and under the same conditions. This is caused by accidental errors that are impossible to avoid. These
errors represent an integral part of every testing procedure and we are unable to control them fully. The comparative
analysis of laboratory data does not focus on assessing the trueness of test results, but first and foremost on their
precision. Results are thus compared with one another and not with any reference value or real value.

The basis of the statistical analysis is a critical data assessment complying with 1ISO 5725-2 [19], i.e. the
determination of dubious and outlying values, and other irregularities. This assessment is carried out using mainly
Grubbs’ and Cochran’s tests (numerical evaluation) as well as Mandel's statistics (graphical evaluation). Other
observed statistical parameters are interlaboratory dispersion, repeatability dispersion, reproducibility dispersion and
related characteristics of repeatability and reproducibility. The outcome of PTP is to assess the performance of
participating laboratories in compliance with EN ISO/IEC 17043 [20], consisting of the determination of relative
values and their uncertainties and a final comparison with the test results of PTP participants.

A prerequisite for using these methods is the unimodal probability distribution of measured data. Furthermore,
p will stand for the number of participating laboratories marked by the index A prerequisite for using these methods
is the unimodal probability distribution of measured data. Furthermore, p will stand for the number of participating
laboratories marked by the index i = 1, ..., p, each of which carried out n number of tests., each of which carried
out n number of tests.

2.1 The Numerical Procedure for Determining Outliers

To determine outliers, two basic statistical tests are used. One of them is Cochran’s C test, which tests interlaboratory
variabilities (in cases when the number of measurements of one quantity in one laboratory > 2) and is used first. If
this test marks one participant’s results as outlying, the laboratory is excluded and the test repeated. The second
test (Grubbs' test) is first and foremost a test of interlaboratory variability and we can also employ it if Cochran's
test raises the suspicion that only one of the test results is to blame for the high interlaboratory dispersion. Both
tests assume a balanced experiment, i.e. the number of tests at one laboratory for the determination of one quantity
must be constant.
When determining divergent or outlying values, three situations can occur:

= |f the test statistic is within or equal to 5% of the critical value, the tested entity is considered to be correct;
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= |f the test statistic diverges from the critical value by more than 5%, but is within or equal to 1% of the critical
value, the tested entity is considered to be divergent;

= If the test statistic diverges from the critical value by more than 1%, the tested entity is considered to be
outlying.

2.1.1 Cochran’s test
The Cochran's C statistic is given by the equation:

S2

max (1)
7:1 5,'2

C:

where sp,.x is the highest sample standard deviation, s; are sample standard deviations determined according to
the results from all laboratories and p means the number of laboratories participating in the PT program.
The sample standard deviation is determined from the equation

s= S -9 2)

n; — 1
k=1
where n; is the number of test results from the determination of one quantity in i-th laboratory, yx is the k-th

value and y; is the average value measured in the j-th laboratory. If only two results were measured for the relevant
quantity, we can use the simplified equation:

— |)/1by2| . (3)

Sj

2.1.2 Grubbs’ test — One Outlying Observation

From the given set of x; data for i = 1,2, ..., p, ordered upward according to size, Grubbs’ statistic G, is calculated
in order to use Grubbs’ test to determine whether the largest observation is an outlier:
Xp — X

Go= 22, (4)

whereby X is the arithmetic mean of the observed feature. The observed feature can be the average value of the
quantity determined within the laboratory. Furthermore, s is a sample standard deviation of the observed feature,
which in this case is a standard deviation calculated for all the laboratories.
For significance testing of the smallest observation the test statistic is calculated:
X — Xp

Gp =" (5)

2.2 Mandel’s Statistics

In order to determine data consistency, two values called Mandel's h and k statistics were used. These indicators are
commonly used for the graphical evaluation of laboratories in a similar way to a description of variability.

2.2.1 Interlaboratory Consistency Statistic h

For each laboratory, the interlaboratory consistency statistic h was evaluated according to the formula

hi = 1 yipj_y— =\’ ©)
\/pj i:l(yi—y>

where y; is the average value for the i-th laboratory, y is the arithmetic mean of all values and p is the number
of laboratories. The values of the h; statistics were plotted on graphs.
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2.2.2 Intralaboratory Consistency Statistic k

The intralaboratory consistency statistic k is calculated from the equation

P 2
i=15i

= VP (7)

where s; is a sample standard deviation of values measured at the i-th laboratory. Just as with h statistics, the
k values are plotted on graphs.

Study of the graphs displaying h and k values may indicate that certain laboratories show a significantly different
ordering of results than other studied laboratories. This is caused by a permanently large and/or permanently small
dispersion of results or extreme averages of results across all levels.

2.3 Calculation of Variances Estimates

After the elimination of outliers (of laboratories), we can proceed to the calculation of basic variability characteristics,
i.e. repeatability dispersion, interlaboratory dispersion and reproducibility dispersion. These characteristics are stated
in the form of standard deviations, i.e. after extracting the root. It is advantageous when the variability characteristics
and the observed quantity are of the same physical dimensions.

2.3.1 Repeatability Variance

2 _ 7:1("" — 1)512 (8)
T X(m=1)
2.3.2 Interlaboratory Variance
2_ 2
sp= 4=, (9)
where
2 1 P - =\ 2
ss=———=> n(n—y) (10)
p—1
and
_ 1 L p 1 n?
n=—— n— == (11)
p—1 [; Db ni
2.3.3 Reproducibility Variance
sp =2+ s7, (12)
where s? is repeatability variance and s? is interlaboratory variance.

2.4 Repeatability and Reproducibility

Repeatability expresses the fact that the difference between two test results from the same sample from tests
carried out by the same person at the same facility and within the shortest time interval possible will not exceed the
repeatability value r on average more than once in 20 cases if the method is employed in the common and correct
manner.

The repeatability value is expressed by the relation

r=2,8s, (13)

where s, = 1/s? stands for the standard deviation of repeatability.
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Reproducibility expresses the fact that the reproducibility value R for test results from one sample obtained in
the shortest time interval possible by two persons who used their own devices will not differ on average more than
once in 20 cases if the method is employed in the common and correct manner.

The reproducibility value is expressed by the relation

R =2, 8sr, (14)

where sg = /sz stands for the standard deviation of reproducibility.

2.5 Assigned Values

The PT Provider will ensure the determination of assigned value X and its uncertainty for every PTP. Assigned values
are always only imparted to PTP participants after they have submitted their PTP results so that they cannot obtain
any benefit from the premature revelation of the values.

The assigned values are determined by the PT Provider as consensual values derived from the results of participants
in compliance with Appendix B of EN ISO/IEC 17043 [20] using the statistical methods described in 1ISO 13528 [21]
and ISO 5725-5 [22]. The assigned value X is therefore determined as a robust estimate of the average value x* (the
A algorithm mentioned in [21] and [22]):

Initial values x* and s* (robust standard deviation) are calculated as

x* = median x;, (15)

s* = 1,483 - median |x; — x*|, (16)

where i = 1, ..., p. The values of x* and s* are then processed as follows. First, o = 1,5 -s* is computed. For
every x; (i =1,..., p) value, the following is calculated

x*—p ifx; < x*—,
X = 9x e if x> x4, (17)
X; in other cases.

New values of x* and s* are calculated from the following equations

Robust estimates are derived by iteration until the estimate changes between calculations become small.
The standard uncertainty ux of an assigned value determined in this manner is calculated from the relation

s*
ux =1,25- —. (20)
VP

In the case of a small number of PTP participants, the PT Provider sets the assigned values as consensual values
obtained from expert participants who have proven their competence to determine the measured quantity that is the
subject of testing.

Furthermore, if the number of participants is small (4 p 20), the PT Provider can consider determining the
relative values by using what is called Horn’s method. This method consists in the determination of so-called pivots
used as a basis for estimating location and variability. First, the assessed data are ordered upwards. The low pivot is
then determined from the equation

XD = X(H): (21)

. pt1 . pt1
where H is an ordinal index given by the equation H = M or H= M
The upper pivot is then determined from the equation
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XH = Xp+1—H- (22)
Using Horn's method, the assigned value is determined as a location estimate, i.e. as the so-called pivot half
sum:
« XD+ Xy
—
The variability estimate is determined as the so-called pivot range

(23)

RL=xn —xp (24)

and the uncertainty of an assigned value calculated in this way is determined as a 95% interval estimate of the
mean value

ux = R - t1;0,05(p), (25)
where t1.9.95(p) is the (I — a) quantile of the T, probability distribution with p degrees of freedom.

2.6 Calculation of Performance Statistics

Proficiency test results often need to be transformed into performance statistics in order to aid interpretation and

to allow comparison with defined objectives. The aim is to express the divergence from the assigned value in_a way

that enables its comparison with performance criteria. In compliance with the EN ISO/IEC 17043 standard [20], the

performance of participating laboratories is evaluated according to the so-called z-score and (-score (zeta-score).
For every non-outlying laboratory (participant), the z-score is calculated according to the equation

Zi = —————. (26)

(-score is calculated using the equation
(27)

where u; is a combined standard uncertainty of the i-th laboratory. Combined standard measurement uncertainties
can be arrived at by dividing the extended uncertainty U by the extension coefficient k, which for normal probability
division has the value k = 2. If the participant does not state the extended measurement uncertainty in their test
result protocol, it is impossible to determine the (-score. For more about measurement uncertainties see document
[23].

The following scales are applied for the z-score and (-score (to simplify the matter, only the z-score is shown):

|z| <2 shows that the laboratory performance is satisfactory and generates no signal;
z-score = § 2 < |z| < 3 shows that the laboratory performance is questionable and generates an action signal;
3 <z| shows that the laboratory performance is unsatisfactory and generates an action signal.
(28)
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3 Conclusions of the Statistical Analysis

The present report summarizes the results of the Proficiency Testing Program ZK 2018/1 (PT Program) organized
by the PT Provider at the SZK FAST, Brno University of Technology. 31 participants (laboratories) took part in
the PT Program. PT program focused on ordinary standardized testing of aggregates. The test results are evaluated
separately for each testing procedure examined. An evaluation of statistical characteristics is included in the Appendix,
as well as test results and graphic presentations.

The most significant outcome of the PT Program is the so-called z-score and (-score (zeta-score).These charac-
teristics assess the performance of individual participants by comparing it with the assigned value and measurement
uncertainties. The assigned value and its uncertainty were determined according to the procedures stated in the sec-
tion . z-score and (-score are compared with limit values (see part R.6). The resulting (-score values are not
taken into account during the final evaluation of the performance of participants as they are to a considerable degree
dependent on the values of the measurement uncertainties of the assessed institutions.

3.1 EN 933-1 Determination of particle size distribution - Sieving method

The test results were evaluated as multilevel experiment according to the sieve size: 4 mm, 2 mm, 1 mm, 0.5 mm, 0.25
mm, 0.125 mm and 0.063 mm. The outliers elimination and evaluation of statistical characteristics were carried out
in every level of experiment. The test results are shown together with graphic presentation and evaluated statistical
characteristics in part [If of the Appendix. The test results were rated as outlying, questionable or unsatisfactory only
if the limit values were exceeded in two levels at least.

The numerical critical evaluation of the test results using Grubbs’ test has shown that results of participant No.
bb7b5b exceeded the 1% critical value. The test result of this participant were excluded as outlying. After removal
the critical values of Grubbs' test were no longer exceeded.

Graphical determination of the consistency of laboratories (Mandel's statistics) has shown an exceedance of
the critical value in the test results from some participants. The exceedance of the critical values of Mandel’s statistics
does not indicate that the results of the laboratories concerned are wrong; it only suggests minor inconsistencies.
None of the other participants were therefore excluded.

The assigned value and its uncertainty was determined using the A algorithm (ISO 13528 [21]). The limit value
z-score = 3 was exceeded in the case of participant No ccflc0. The performance of this participant was rated as
unsatisfactory. The limit value z-score = 2 was exceeded in the case of participants No 325bal and 86e058. The
performance of these participants was rated as questionable. The results of all other participants did not exceed
the limit value of z-score = 2 and thus can be rated as satisfactory.

3.2 EN 933-3 Determination of particle shape - Flakiness index

The test results are shown together with graphic presentation and evaluated statistical characteristics in part E
of the Appendix.

The numerical critical evaluation of the test results using Cochran’s test has shown that results of participant
No. ccflcO exceeded the 5% critical value. A more detailed analysis has revealed that the outlying variability of
these participants was caused by two test result only; after its removal the critical values of Cochran’s test were no
longer exceeded. Participant No. ccflcO was not therefore excluded. Graphical determination of the consistency
of laboratories (Mandel's statistics) has shown an exceedance of the critical value in the test results from some
participants. The exceedance of the critical values of Mandel’s statistics does not indicate that the results of
the laboratories concerned are wrong; it only suggests minor inconsistencies. None of the participants were therefore
excluded.

The assigned value and its uncertainty was determined using the Horn's method . The limit value z-score = 2 was
exceeded in the case of participant No ccflc0. The performance of this participant was rated as questionable. The
results of all other participants did not exceed the limit value of z-score = 2 and thus can be rated as satisfactory.

3.3 EN 933-4 Determination of particle shape - Shape index

The test results are shown together with graphic presentation and evaluated statistical characteristics in part B
of the Appendix.

The numerical critical evaluation of the test results using Cochran'’s test has shown that results of participant No.
0778f4 exceeded the 1% critical value. A more detailed analysis has revealed that the outlying variability of these
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participants was caused by two test result only; after its removal the critical values of Cochran’s test were no longer
exceeded. Participant No. 0778f4 was not therefore excluded.

Graphical determination of the consistency of laboratories (Mandel's statistics) has shown an exceedance of
the critical value in the test results from some participants. The exceedance of the critical values of Mandel’s statistics
does not indicate that the results of the laboratories concerned are wrong; it only suggests minor inconsistencies.
None of the participants were therefore excluded.

The assigned value and its uncertainty was determined using the A algorithm (ISO 13528 [21]). The results of
all participants did not exceed the limit value of z-score = 2 and thus can be rated as satisfactory.

3.4 EN 933-5 Determinationm of percentage of crushed and broken surfaces in coarse
aggregate particles

The test results are shown together with graphic presentation and evaluated statistical characteristics in part E]
of the Appendix.

The numerical critical evaluation of the test results using Cochran's and Grubbs’ test has shown that results C,
characteristic of participant No. 3e47fl exceeded the 1% critical values. The test result of this participant were
excluded as outlying. After removal the critical values of Grubbs’ test were no longer exceeded.

Graphical determination of the consistency of laboratories (Mandel's statistics) has shown an exceedance of
the critical value in the test results from some participants. The exceedance of the critical values of Mandel's statistics
does not indicate that the results of the laboratories concerned are wrong; it only suggests minor inconsistencies.
None of the other participants were therefore excluded.

The assigned value and its uncertainty was determined using the Horn's method. The results of all non outlying
participants did not exceed the limit value of z-score = 2 and thus can be rated as satisfactory.

3.5 EN 933-8 Assessment of fines - Sand equivalent test

This part of PT program was not open according to the low number of participants.

3.6 EN 933-9 Assessment of fines - Methylene blue test

The test results are shown together with graphic presentation and evaluated statistical characteristics in part B
of the Appendix.

The numerical critical evaluation of the test results using Cochran's test has shown that results of participant No.
62065 exceeded the 5% critical value. A more detailed analysis has revealed that the outlying variability of these
participants was caused by two test result only; after its removal the critical values of Cochran’s test were no longer
exceeded. Participant No. 62f065 was not therefore excluded.

Graphical determination of the consistency of laboratories (Mandel's statistics) has shown an exceedance of
the critical value in the test results from some participants. The exceedance of the critical values of Mandel’s statistics
does not indicate that the results of the laboratories concerned are wrong; it only suggests minor inconsistencies.
None of the participants were therefore excluded.

The assigned value and its uncertainty was determined using the A algorithm (ISO 13528 [21]). The limit value
z-score = 2 was exceeded in the case of participant No 632be0. The performance of this participant was rated as
questionable. The results of all other participants did not exceed the limit value of z-score = 2 and thus can be
rated as satisfactory.

3.7 EN 933-10 Assessment of fines - Grading of filler aggregates (air jet sieving)

This part of PT program was not open according to the low number of participants.

3.8 EN 1097-1 Determination of the resistance to wear (micro-Deval)

This part of PT program was not open according to the low number of participants.
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3.9 EN 1097-2 Methods for the determination of resistance to fragmentation - chapter
5

The test results are shown together with graphic presentation and evaluated statistical characteristics in part B
of the Appendix.

The assigned value and its uncertainty was determined using the A algorithm (ISO 13528 [21]). The results of
all participants did not exceed the limit value of z-score = 2 and thus can be rated as satisfactory.

3.10 EN 1097-2 Methods for the determination of resistance to fragmentation - chapter
6

This part of PT program was not open according to the low number of participants.

3.11 EN 1097-3 Determination of loose bulk density and voids

This part of PT program was not open according to the low number of participants.

3.12 EN 1097-5 Determination of the water content by drying in a ventilated oven

The test results are shown together with graphic presentation and evaluated statistical characteristics in part @
of the Appendix.

Graphical determination of the consistency of laboratories (Mandel's statistics) has shown an exceedance of
the critical value in the test results from some participants. The exceedance of the critical values of Mandel’s statistics
does not indicate that the results of the laboratories concerned are wrong; it only suggests minor inconsistencies.
None of the participants were therefore excluded.

The assigned value and its uncertainty was determined using the A algorithm (ISO 13528 [21]). The results of
all participants did not exceed the limit value of z-score = 2 and thus can be rated as satisfactory.

3.13 EN 1097-6 Determination of particle density and water absorption

The test results are shown together with graphic presentation and evaluated statistical characteristics in part B
of the Appendix.

The numerical critical evaluation of the test results using Grubbs' test has shown that results of participant No.
a210c83 exceeded the 1% critical value. The test result of this participant were excluded as outlying. After removal
the critical values of Grubbs’ test were no longer exceeded.

Graphical determination of the consistency of laboratories (Mandel's statistics) has shown an exceedance of
the critical value in the test results from some participants. The exceedance of the critical values of Mandel’s statistics
does not indicate that the results of the laboratories concerned are wrong; it only suggests minor inconsistencies.
None of the participants were therefore excluded.

The assigned value and its uncertainty was determined using the A algorithm (ISO 13528 [21]). The results of
all participants did not exceed the limit value of z-score = 2 and thus can be rated as satisfactory.

3.14 EN 1097-7 Determination of the particle density of filer - Pyknometer method

This part of PT program was not open according to the low number of participants.

3.15 EN 1367-1 Determination of resistance to freezing and thawing

The test results are shown together with graphic presentation and evaluated statistical characteristics in part @
of the Appendix.

The numerical critical evaluation of the test results using Grubbs' test has shown that results of participant No.
37d6bc exceeded the 1% critical value. The test result of this participant were excluded as outlying. After removal
the critical values of Grubbs’ test were no longer exceeded.

The assigned value and its uncertainty was determined using the A algorithm (ISO 13528 [21]). The results of
all participants did not exceed the limit value of z-score = 2 and thus can be rated as satisfactory.
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3.16 EN 1367-2 Magnesium sulfate test

This part of PT program was not open according to the low number of participants.

3.17 EN 1367-3 Boiling test for "Sonnenbrand basalt”

This part of PT program was not open according to the low number of participants.

3.18 TP 137 - Priloha 1 a 2 — Reaktivnost kameniva s alkaliemi

This part of PT program was not open according to the low number of participants.

3.19 CSN 72 1179 Determination of reactivity of aggregates in connection with alkalies
— chapter B

This part of PT program was not open according to the low number of participants.
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1 Appendix — EN 933-1 Determination of particle size distribution - Siev-

ing method

1.1 4 mm

1.1.1 Test results

Table 3: Test results - ordered by average value. Outliers are marked
by star. ux - extended uncertainty of measurement; X - average value;

So - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vx
of participant [%] [%]  [%] [%] [%]
bb7b5b 95.1* 066 962 300 960 0.8 0.81
ccflc0 97.0 970 97.0 20 97.0 0.0 0.00
df8ce3 975 977 977 10 976 0.1 0.12
0778f4 98.0 970 980 0.7 977 06 0.59
485eb2 98.0 970 980 1.0 977 0.6 0.59
325bal 97.7 976 980 0.1 978 02 021
fébebc 976 979 978 1.1 978 0.2 0.16
62f065 97.8 97.7 978 - 97.8 0.1 0.06
7fa70f 979 976 97.8 - 97.8 0.1 0.12
4453a7b 982 98.0 97.6 - 979 03 031
86e058 98.1 97.8 98.0 - 98.0 0.2 0.16
2077a5 979 979 981 35 98.0 0.1 0.12
411d95 98.0 - - 1.0 98.0 0.0 0.00
632bel 98.0 980 980 29 980 0.0 0.00
a2ea36 98.0 98.0 980 1.0 980 0.0 0.00
b98db3 982 98.0 983 - 982 0.2 0.16
8a9%bec 982 982 982 982 982 0.0 0.00
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1.1.2 The Numerical Procedure for Determining Outliers
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Figure 1: Cochran'’s test - sample standard deviations: 1% critical value - red color; 5% critical value - blue color
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Figure 2: Cochran’s test - sample standard deviations without outliers: 1% critical value - red color; 5% critical
value - blue color
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Figure 3: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color

1.1.3 Mandel’s Statistics
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Figure 4: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 5: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color

1.1.4 Calculation of Performance Statistics
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Figure 6: Average values and sample standard deviations
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Figure 7: Histogram of all test results
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Figure 8: z-score and (-score

Proficiency Testing Provider at the SZK FAST | Z 7008 22/
Brno University of Technology | Faculty of Civil Engineering | Departement of Building Testing

Vevefi 331/95 | 602 00 Brno | Czech Republic

szk.fce.vutbr.cz | ptprovider.cz



ZK 2018/1

Proficiency Testing Provider at the SZK FAST | Z 7008
Brno University of Technology | Faculty of Civil Engineering | Departement of Building Testing

Table 4: z-score and (-score

ID z-score [-] ¢-score [-]
bb7b5b -5.82 -0.05
ccflcO -3.38 -0.42
df8ce3 -0.82 -0.20
0778f4 -0.68 -0.24
485eb2 -0.68 -0.17
325bal -0.28 -0.55
f66ebc -0.28 -0.06
62065 -0.28 -
Tfarof -0.25 -
445a7b 0.40 -
86e058 0.53 -
2077ab 0.53 0.04
411d95 0.67 0.16
632be0 0.67 0.06
a2ea36 0.67 0.16
b98db3 1.34 -
8a9bec 1.48 0.00
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1.2 2 mm
1.2.1 Test results
Table 5: Test results - ordered by average value. Outliers are marked

by star. ux - extended uncertainty of measurement; X - average value;
Sp - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vx
of participant [%] [%]  [%] [%] [%]
ccflc0 81.0 840 820 20 823 15 186
bb7b5b 824 839 833 300 832 0.8 0091
0778f4 87.0* 83.0 83.0 27 843 23 274
2077a5 840 844 848 35 844 04 047
7fa70f 85.1 848 835 - 845 0.8 1.00
44537b 85.7 84.0 838 - 845 10 124
f6bebc 85.0 842 843 10 845 04 052
df8ce3 843 848 846 10 846 03 0.30
411d95 85.0 - - 1.0 850 0.0 0.00
62f065 85.2 85.0 85.1 - 85.1 0.1 0.12
b98db3 85.3 85.1 85.1 - 852 0.1 0.14
8a%bec 852 852 852 852 852 0.0 0.00
485eb?2 86.0 850 86.0 10 857 0.6 0.67
325bal 872 854 853 0.1 860 11 1.24
632bel 86.0 86.0 86.0 21 86.0 0.0 0.00
a2ea36 870 860 860 10 863 0.6 0.67
86e058 86.1 86.8 86.6 - 86.5 0.4 042
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1.2.2

Sample Standard Deviation

Figure

Sample Standard Deviation

The Numerical Procedure for Determining Outliers
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Figure 10: Cochran’s test - sample standard deviations without outliers: 1% critical value - red color; 5% critical

value -

blue color
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Figure 11: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color

1.2.3 Mandel’s Statistics
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Figure 12: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 13: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color

1.2.4 Calculation of Performance Statistics
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Figure 14: Average values and sample standard deviations
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Figure 15: Histogram of all test results

4 T T T T T T T T T T T T T T T T T
) _
2 ___________________________ S — —
o
o
7 i :
o
;| - i HH
SCMITTrI T O
N
1r [ lz-score |
[ I¢-score
_2 e e e ————— e ————— e ——————— e ——— e ——— —
_3 I I I I I I I I I I I I I I I I I
S P PSR PFELE S PL LS
e PP FFF P F S
SR O N S T S L R U P

Figure 16: z-score and (-score

Proficiency Testing Provider at the SZK FAST | Z 7008

Brno University of Technology | Faculty of Civil Engineering | Departement of Building Testing
Vevefi 331/95 | 602 00 Brno | Czech Republic

szk.fce.vutbr.cz | ptprovider.cz

28/[1d



ZK 2018/1

Table 6: z-score and (-score

ID z-score [-] ¢-score [-]
ccflcO -2.60 -1.29
0778f4 -1.94 -0.72
bb7b5b -1.74 -0.06
2077a5 -0.55 -0.16
Tfa70f -0.48 -
445a7b -0.45 -
f6bebc -0.45 -0.43
df8ce3 -0.38 -0.37
411d95 0.05 0.04
62f065 0.15 -
b98db3 0.21 -
8a9bec 0.24 0.00
485eb2 0.71 0.68
325bal 1.01 3.15
632be0 1.04 0.49
a2ea36 1.37 1.32
86e058 1.53 -

1.3 1 mm

1.3.1 Test results

Table 7: Test results - ordered by average value. Outliers are marked
by star. ux - extended uncertainty of measurement; X - average value;
sp - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vx
of participant [%] %] (%] [%] (%]
ccflc0 540 610 56.0 40 570 36 6.33
f6bebc 599 585 588 1.0 59.1 0.7 1.25
0778f4 63.0 58.0 57.0 3.7 593 32 542
7fa70f 62.2 60.3 57.1 - 50.9 25 425
411d95 60.0 - - 1.0 60.0 0.0 0.00
445a7b 61.5 59.1 59.6 - 60.1 13 211
bb7b5b 59.4 605 609 400 603 0.8 1.29
df8ce3 599 605 60.7 05 604 04 0.69
62f065 60.7 60.4 605 - 60.5 0.2 0.25
b98db3 61.3 61.0 59.8 - 60.7 0.8 1.31
2077a5 60.4 609 611 35 608 04 0.59
8a%bec 609 609 609 609 609 0.0 0.00
632bel 61.0 610 610 16 61.0 0.0 0.00
485eb2 63.0 61.0 620 10 620 10 161
a2ea36 62.0 620 62.0 10 620 0.0 0.00
86e058 629 64.1 633 - 63.4 0.6 0.96
325bal 67.8 630 629 0.1 646 28 434
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1.3.2 The Numerical Procedure for Determining Outliers
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Figure 18: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color

Proficiency Testing Provider at the SZK FAST | Z 7008

Brno University of Technology | Faculty of Civil Engineering | Departement of Building Testing
Vevefi 331/95 | 602 00 Brno | Czech Republic

szk.fce.vutbr.cz | ptprovider.cz



ZK 2018/1

1.3.3 Mandel’s Statistics
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Figure 20: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color
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1.3.4 Calculation of Performance Statistics
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Figure 22: Histogram of all test results
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Figure 23: z-score and (-score
Table 8: z-score and (-score
ID z-score [-] ¢-score [-]
ccflcO -3.72 -0.89
fobebc -1.56 -1.42
0778f4 -1.28 -0.33
7far0f -0.73 -
411d95 -0.58 -0.53
445a7b -0.51 -
bb7b5b -0.30 -0.01
df8ce3 -0.20 -0.32
62f065 -0.02 -
b98db3 0.15 -
2077ab 0.26 0.07
8a9bec 0.36 0.01
632be0 0.47 0.27
485eb2 151 1.39
a2ea36 1.51 1.39
86058 3.01 -
325bal 4.20 13.10
1.4 0.5 mm

1.4.1 Test results

Proficiency Testing Provider at the SZK FAST | Z 7008
Brno University of Technology | Faculty of Civil Engineering | Departement of Building Testing
Vevefi 331/95 | 602 00 Brno | Czech Republic
szk.fce.vutbr.cz | ptprovider.cz

33/[ud



ZK 2018/1

Table 9: Test results - ordered by average value. Outliers are marked
by star. ux - extended uncertainty of measurement; X - average value;
So - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vix
of participant [%] (%] [%] (%] [%]
ccflcO 28.0 330 300 3.0 303 25 8.30
0778f4 35.0 30.0 270 47 307 40 13.18
7fa70f 31.3 305 307 - 308 0.4 1.36
f6bebc 31.8 31.0 31.1 - 31.3 04 1.39
445a7b 33.3 303 315 - 31,7 15 476
411d95 32.0 - - 1.0 320 0.0 0.00
632be0 320 320 320 11 320 0.0 0.00
b98db3 322 333 309 - 321 12 374
62f065 328 320 324 - 324 04 1.23
485eb2 33.0 320 330 10 327 06 1.77
df8ce3 325 329 326 05 327 02 0.64
2077ab 325 327 329 35 327 02 0.61
a2ea36 33.0 330 330 10 330 0.0 o0.00
8a9%bec 334 334 334 334 334 00 0.00
bb7b5b 336 335 339 400 337 02 0.62
86e058 338 348 326 - 337 11 3.27
325bal 384 338 333 01 352 28 7.99

1.4.2 The Numerical Procedure for Determining Outliers
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Figure 24: Cochran'’s test - sample standard deviations: 1% critical value - red color; 5% critical value - blue color
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Figure 25: Cochran’s test - sample standard deviations without outliers: 1% critical value - red color; 5% critical

value - blue color
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Figure 26: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color
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1.4.3 Mandel’s Statistics
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Figure 27: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 28: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color
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1.4.4 Calculation of Performance Statistics
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Figure 30: Histogram of all test results

Proficiency Testing Provider at the SZK FAST | Z 7008 37/
Brno University of Technology | Faculty of Civil Engineering | Departement of Building Testing

Vevefi 331/95 | 602 00 Brno | Czech Republic

szk.fce.vutbr.cz | ptprovider.cz



ZK 2018/1

80 T T T T T T T T T T T T T T T T T
Assigned Value (vztazna hodnota) T
70 r — — —z-score = 2 _ T
z-score = 3
60 .
50 - -
40 -
X e === == — e e S —w e —h m G (O O S
giess s —————— =
20 .
10 .
0 - .. -
_10 | | | | | | | | | | | | | | -I- | |
X O 3 & O L OO D HL QDL o OO0 DD
S & A XN FFF AT P F SR
TP EFPF IS EES FLS &
ID
Figure 31: z-score and (-score
Table 10: z-score and (-score
ID z-score [-] ¢-score [-]
0778f4 -3.32 -0.82
ccflcO -1.74 -0.67
7fa70f -1.32 -
fobebc -0.90 -
445a7b -0.56 -
411d95 -0.30 -0.32
632be0 -0.30 -0.30
b98db3 -0.18 -
62f065 0.05 -
485eb?2 0.28 0.30
df8ce3 0.28 0.53
2077a5 0.31 0.10
a2ea3b6 0.57 0.62
8a9bec 0.91 0.03
bb7b5b 1.14 0.03
86e058 1.20 -
325bal 2.44 7.73
1.5 0.25 mm
1.5.1 Test results
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Table 11: Test results - ordered by average value. Outliers are marked
by star. ux - extended uncertainty of measurement; X - average value;
So - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vx
of participant [%] %]  [%] (%] [%]
0778f4 9.0 8.0 6.0 1.8 77 15 19.92
7fa70f 7.8 8.5 10.0 - 88 1.1 1264
62f065 9.7 8.1 8.9 - 89 0.8 8.99
ccflc0 80 10.0 9.0 2.0 90 1.0 11.11
f66ebc 9.1 9.1 9.0 1.0 91 0.1 0.64
df8ce3 9.5 9.5 9.6 0.2 95 0.1 0.61
485eb2 10.0 9.0 10.0 1.0 97 06 597
b98db3 10.1 100 9.2 - 98 05 5.05
44537b 10.6 9.0 10.0 - 99 0.8 8.19
411d95 10.0 - - 0.5 10.0 0.0 0.00
632be0 10.0 100 100 0.6 100 0.0 o0.00
86e058 104 103 95 - 10.1 0.5 490
8a9bec 10.2 10.2 102 102 10.2 0.0 0.00
325bal 115 100 9.4 0.1 103 1.1 10.50
2077a5 104 106 106 35 105 0.1 1.10
a2ea36 11.0 110 110 0.8 11.0 0.0 0.00

bb7b5b 13.0 126 11.7 400 124 0.7 5.36

1.5.2 The Numerical Procedure for Determining Outliers
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Figure 32: Cochran'’s test - sample standard deviations: 1% critical value - red color; 5% critical value - blue color

datnd odchylka)

érova sméro

Sample Standard Deviation

(Vyb

Proficiency Testing Provider at the SZK FAST | Z 7008 39/
Brno University of Technology | Faculty of Civil Engineering | Departement of Building Testing

Vevefi 331/95 | 602 00 Brno | Czech Republic

szk.fce.vutbr.cz | ptprovider.cz



ZK 2018/1

13—I T T T T T T T T T T T T T T T T
_____________ 1% Critical Value ————————-———- D
— — — 5% Critical Value
12 - Average Value 7]
11 + o i
o
o
<10k o 0 o0 0 ° .
= O
o o
9 r o o © o .
8_ -
o
7___________________________________:
T T T T T T T T T T T T T T T T T
> & L6 00 & D O D 0P DD LD H oo
QOIS SN AR M AN N T U R I
FEEF S FEFFPTFTE S P S FS
ID

Figure 33: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color

1.5.3 Mandel’s Statistics
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Figure 34: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 35: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color

1.5.4 Calculation of Performance Statistics

14 T T T T T T T T T T T T T T T T T
Assigned Value (vztazna hodnota)
13 — — —2z-score =2 .
z-score = 3
12 T
. e -
0]
<10 b 1 e o e .
e, m I J_ + J_
9rT ® T ]
g [+ L ————"—"""—""""~>">">/"/"~"/"~-/ /o i
7 - -
6 T | | | | | | | | | | | | | | | |
S P F PSP LRE PRSP
AV 2 T o @ D S AT PAS
LA TEFEF Y E P LS F S
ID
Figure 36: Average values and sample standard deviations
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Figure 37: Histogram of all test results
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Figure 38: z-score and (-score
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Table 12: z-score and (-score

ID z-score [-] ¢-score [-]
0778f4 -2.84 -1.17
Tfarof -1.35 -
62f065 -1.19 -
ccflcO -1.06 -0.39
fobebc -0.97 -0.70
df8ce3 -0.34 -0.84
485eb2 -0.16 -0.12
b98db3 -0.03 -
445a7b 0.11 -
411d95 0.29 0.39
632be0 0.29 0.33
86e058 0.38 -
8a9bec 0.56 0.04
325bal 0.69 2.08
2077ab 1.00 0.21
a2ea3b 1.63 1.46
bb7b5b 3.55 0.07
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1.6 0.125 mm

1.6.1 Test results

Table 13: Test results - ordered by average value. Outliers are marked
by star. ux - extended uncertainty of measurement; X - average value;
sp - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vx
of participant [%] [%]  [%] [%] [%]
Tfa70f 0.8 1.0 15 - 1.1 04 35093
325bal 15 14 13 01 14 01 7.14
86e058 15 15 13 - 1.4 01 8.06
8a%bec 16 16 16 16 16 0.0 0.00
df8ce3 1.7 16 16 01 16 0.1 353
b98db3 21 17 19 - 1.9 02 1053
f6bebc 19 20 18 - 19 0.1 526
445a7b 20 17 22 - 20 03 12.80
411d95 20 - - 0.1 20 0.0 0.00
632be0 20 20 20 02 20 00 0.00
0778f4 20 20 20 00 20 00 0.00
485eb2 20 20 20 10 20 00 0.00
2077a5 21 19 20 35 20 01 5.00
a2ea36 20 20 20 05 20 00 0.00
ccflcO 20 20 20 10 20 00 0.00
62f065 22 1.8 20 - 2.0 0.2 10.00

bb7b5b* 52 49 44 400 49 04 865
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1.6.2 The Numerical Procedure for Determining Outliers
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Figure 40: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color
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Figure 41: Grubbs’ test - average values without outliers: 1% critical value - red color; 5% critical value - blue color

1.6.3 Mandel’s Statistics
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Figure 42: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 43: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color

1.6.4 Calculation of Performance Statistics
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Figure 44: Average values and sample standard deviations
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Figure 45: Histogram of all test results
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Figure 46: z-score and (-score
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Table 14: z-score and (-score

ID z-score [-] ¢-score [-]
7fa70f -1.96 -
325bal -1.14 -2.51
86e058 -1.05 -
8a%bec -0.59 -0.13
df8ce3 -0.50 -1.11
b98db3 0.23 -
f66ebc 0.23 -
445a7b 0.41 -
411d95 0.50 1.10
632be0 0.50 0.76
0778f4 0.50 1.38
485eb?2 0.50 0.18
2077a5 0.50 0.05
a2ea36 0.50 0.35
ccflcO 0.50 0.18
62f065 0.50 -
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1.7 0.063 mm

1.7.1 Test results

Table 15: Test results - ordered by average value. Outliers are marked
by star. ux - extended uncertainty of measurement; X - average value;

sp - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vix
of participant [%] [%] [%] [%] [%]
7fa70f 00 0.1 03 - 0.1 0.1 12144
86e058 02 02 02 - 0.2 00 0.00
325bal 03 02 02 01 02 01 2474
8a9bec 05 05 05 05 05 00 0.00
df8ce3 06 05 05 01 05 01 1083
632bel 06 06 06 01 06 00 0.00
411d95 08 - - 0.1 08 0.0 0.00
b98db3 09 08 038 - 0.8 0.1 6.93
f6bebc 09 09 08 29 09 01 6.66
0778f4 09 09 09 00 09 00 0.00
207735 10 08 09 35 09 01 1111
a2ea36 09 09 09 01 09 00 0.00
485eb2 10 09 10 1.0 10 0.1 5.97
ccflcO 10 1.0 09 10 10 o1 5.97
44537b 09 0.8 1.3* - 1.0 03 26.46
62f065 1.1 09 1.0 - 1.0 0.1 10.00
bb7b5b* 49 34 41 700 42 07 1781
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1.7.2 The Numerical Procedure for Determining Outliers
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Figure 48: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color
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Figure 49: Grubbs’ test - average values without outliers: 1% critical value - red color; 5% critical value - blue color
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Figure 50: Grubbs’ test - average values without outliers: 1% critical value - red color; 5% critical value - blue color
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1.7.3 Mandel’s Statistics
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Figure 52: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color
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1.7.4 Calculation of Performance Statistics
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Figure 53: Average values and sample standard deviations
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Figure 54: Histogram of all test results
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Figure 55: z-score and (-score
Table 16: z-score and (-score
ID z-score [-] ¢-score [-]
7fa70f -3.34 -
86e058 -2.95 -
325bal -2.78 -4.63
8a9bec -1.41 -0.55
df8ce3 -1.24 -2.06
632be0 -0.90 -1.50
411d95 0.13 0.21
b98db3 0.30 -
445a7b 0.38 -
fobebc 0.47 0.03
0778f4 0.64 2.05
2077ab 0.64 0.04
a2ea36 0.64 1.07
485eb?2 0.98 0.19
ccflcO 0.98 0.19
62f065 1.15 -
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1.8 Summary

Table 17: z — score values

ID 4éymm 2mm 1mm 05 mm 0.25mm 0.125 mm 0.063 mm

0778f4 -0.68 -1.94 -1.28 -3.32 -2.84 0.50 0.64
2077a5  0.53 -0.55 0.26 0.31 1.00 0.50 0.64
325bal  -0.28 1.01 4.20 2.44 0.69 -1.14 -2.78
411d95  0.67 0.05 -0.58 -0.30 0.29 0.50 0.13
445a7b  0.40 -0.45  -0.51 -0.56 0.11 0.41 0.38
485eb2  -0.68 0.71 151 0.28 -0.16 0.50 0.98
62f065  -0.28 0.15 -0.02 0.05 -1.19 0.50 1.15
632be0  0.67 1.04 0.47 -0.30 0.29 0.50 -0.90
7far0f -0.25 -0.48 -0.73 -1.32 -1.35 -1.96 -3.34
86e058  0.53 1.53 03.01 1.20 0.38 -1.05 -2.95
8a9bec  1.48 0.24 0.36 0.91 0.56 -0.59 -1.41
a2ea36b  0.67 1.37 1.51 0.57 1.63 0.50 0.64
b98db3  1.34 0.21 0.15 -0.18 -0.03 0.23 0.30
bb7b5b  -5.82  -1.74  -0.30 1.14 3.55 - -

ccflec0  -3.38 -2.60 -3.72 -1.74 -1.06 0.50 0.98
df8ce3  -0.82 -0.38 -0.20 0.28 -0.34 -0.50 -1.24
f6bebc  -0.28 -0.45  -1.56 -0.90 -0.97 0.23 0.47

2 Appendix — EN 933-3 Determination of particle shape - Flakiness index

2.1 Test results

Table 18: Test results - ordered by average value. Outliers are marked by star. wux - extended uncertainty of
measurement; X - average value; sp - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vix
of participant [%] %] (%] [%] [%]
al0c83 10.0 10.0 10.0 0.0 10.0 0.0 0.00
632be0 12.0 12.0 12.0 0.7 12.0 0.0 0.00
90120 120 120 120 0.0 12.0 0.0 0.00
a2ea36 120 120 120 1.0 12.0 0.0 0.00
14b449 12.0 12.0 120 1.0 12.0 0.0 0.00
1443ba 13.0 13.0 13.0 0.0 13.0 0.0 0.00
3e47f1 147 142 140 0.2 143 03 240
62f065 147 139 143 03 143 04 280
ccflcO 16.0 160 170 20 163 0.6 3.53
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2.2 The Numerical Procedure for Determining Outliers
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Figure 57: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color
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2.3 Mandel’s Statistics
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Figure 58: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 59: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color
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2.4 Calculation of Performance Statistics
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Figure 60: Average values and sample standard deviations
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Figure 61: Average values and extended uncertainties of measurement
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Figure 62: Histogram of all test results
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Figure 63: z-score and (-score
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Table 19: z-score and (-score

ID z-score [-]  (-score []
al0c83 -1.76 -4.23
632be0 -0.44 -0.72
f90120 -0.44 -1.07
a2ea36 -0.44 -0.57
14b449 -0.44 -0.57
1443ba 0.21 0.51
3e47f1 1.05 2.35
62f065 1.07 2.32
ccflc0 241 1.74

3 Appendix — EN 933-4 Determination of particle shape - Shape index

3.1 Test results

Table 20: Test results - ordered by average value.
measurement; X - average value; sp - sample standard deviation; Vx - variation coefficient

Outliers are marked by star.

ux - extended uncertainty of

ID Test results ux X So Vx
of participant [%] %] %] [%] [%]
8a9%bec 131 13.0 13.0 13.0 13.0 01 0.44
0778f4 150 140 12.0* 18 137 15 11.18
df8ce3 137 142 138 05 139 03 1.90
62f065 143 150 161 03 151 09 6.00
f66ebc 165 163 159 3.0 162 0.3 1.88
485eb2 170 170 170 0.1 170 0.0 0.00
411d95 180 180 180 1.0 18.0 0.0 0.00
2077a5 18.0 190 190 23 187 0.6 3.09
ccflc0 21.0 - - - 21.0 0.0 0.00
325bal 233 223 218 1.7 225 08 340
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3.2 The Numerical Procedure for Determining Outliers
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Figure 65: Cochran’s test - sample standard deviations without outliers: 1% critical value - red color; 5% critical

value - blue color
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Figure 66: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color

3.3 Mandel’s Statistics
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Figure 67: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 68: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color

3.4 Calculation of Performance Statistics
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Figure 69: Average values and sample standard deviations
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Figure 70: Average values and extended uncertainties of measurement
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Figure 71: Histogram of all test results
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Figure 72: z-score and (-score
Table 21: z-score and (-score
ID z-score [-]  (-score [-]
8a9bec -1.19 -0.29
df8ce3 -0.92 -2.16
0778f4 -0.73 -1.07
62f065 -0.54 -1.32
fobebc -0.20 -0.20
485eb?2 0.04 0.10
411d95 0.35 0.69
2077a5 0.55 0.68
ccflcO 1.28 -
325bal 1.73 2.63
Proficiency Testing Provider at the SZK FAST | Z 7008 66/

Brno University of Technology | Faculty of Civil Engineering | Departement of Building Testing
Vevefi 331/95 | 602 00 Brno | Czech Republic
szk.fce.vutbr.cz | ptprovider.cz



ZK 2018/1

4 Appendix — EN 933-5 Determinationm of percentage of crushed and
broken surfaces in coarse aggregate particles

4.1 G

4.1.1 Test results

Table 22: Test results - ordered by average value. Outliers are marked by star. ux - extended uncertainty of
measurement; X - average value; sp - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vix
of participant [%] [%]  [%]  [%] [%]
632bel 0.00 0.00 0.00 2.00 0.00 0.00 -
62f065 0.00 0.00 0.50 0.10 0.17 0.29 17321
c44a23 1.00 1.00 1.00 1.00 1.00 0.00 0.00
ccflcO 1.00 - - - 1.00 0.00 0.00
3e47f1 154 188 125 3.00 156 032 20.26

4.1.2 The Numerical Procedure for Determining Outliers
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Figure 73: Cochran'’s test - sample standard deviations: 1% critical value - red color; 5% critical value - blue color
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Figure 74: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color

4.1.3 Mandel’s Statistics
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Figure 75: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 76: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color

4.1.4 Calculation of Performance Statistics
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Figure 77: Average values and sample standard deviations
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Figure 78: Average values and extended uncertainties of measurement
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Figure 79: Histogram of all test results
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Figure 80: z-score and (-score
Table 23: z-score and (-score
ID z-score [-]  (-score []
632be0 -1.01 -0.36
62f065 -0.79 -1.37
c44a23 0.35 0.24
ccflcO 0.35 -
3e47f1 1.11 0.27
4.2 C.

4.2.1 Test results

Table 24: Test results - ordered by average value. Outliers are marked by star. wux - extended uncertainty of

measurement; X - average value; sp - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vix

of participant [%] [%] [%] [%] [%]
62f065 170 190 190 0.00 183 0.12 6.30
c44a23 200 200 200 1.00 2.00 0.00 0.00
ccflcO 2.00 - - - 2.00 0.00 0.00
632be0 700 700 7.00 200 7.00 0.00 0.00
3e47f1 7.77 19.01* 6.17 3.00 10.98 7.00 63.71
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4.2.2 The Numerical Procedure for Determining Outliers
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Figure 81: Cochran'’s test - sample standard deviations: 1% critical value - red color; 5% critical value - blue color
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Figure 82: Cochran’s test - sample standard deviations without outliers: 1% critical value - red color; 5% critical
value - blue color
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Figure 83: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color

4.2.3 Mandel’s Statistics
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Figure 84: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 85: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color

4.2.4 Calculation of Performance Statistics
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Figure 86: Average values and sample standard deviations
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Figure 87: Average values and extended uncertainties of measurement
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Figure 88: Histogram of all test results
Proficiency Testing Provider at the SZK FAST | Z 7008 75/

Brno University of Technology | Faculty of Civil Engineering | Departement of Building Testing
Vevefi 331/95 | 602 00 Brno | Czech Republic
szk.fce.vutbr.cz | ptprovider.cz



ZK 2018/1

T T T T T
2 - - - - - - - - - ————_———_— —_— —_— —_— —_—— — —— —— — A
0 [ ] [ ]
] ] T
0o 2F————t————
S}
3
G4k _
o
N
8+ _
-10 - [ _lzscore | |
[ I¢-score
12 f— ! ! ! 1
%) ¥l N & Q
& 9 O A @
Q o 4 O
b{i’\ Ovb‘ & O,QP‘ b’bq’
ID
Figure 89: z-score and (-score
Table 25: z-score and (-score
ID z-score [-]  (-score []
62065 -0.77 -11.80
c44a23 -0.71 -2.00
ccflc0 -0.71 -
3e47f1 1.03 0.98
632be0 1.04 1.48
4.3 G,

4.3.1 Test results

Table 26: Test results - ordered by average value. Outliers are marked by star. ux - extended uncertainty of
measurement; X - average value; sp - sample standard deviation; Vx - variation coefficient

ID Test results ux X ) Vx
of participant [%] (%] [%]  [%]  [%]
632bel 18.00 18.00 18.00 2.00 18.00 0.00 0.00
3e47f1 64.35 56.27 59.14 3.00 59.92 410 6.84
ccflc0 91.00 - - - 91.00 0.00 0.00
c44a23 91.00 92.00 94.00 8.00 9233 1.53 1.65
621065 92.60 93.60 98.10 1.10 94.77 293 3.09
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4.3.2 The Numerical Procedure for Determining Outliers
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Figure 91: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color
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4.3.3 Mandel’s Statistics
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Figure 93: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color
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4.3.4 Calculation of Performance Statistics
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Figure 94: Average values and sample standard deviations
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Figure 95: Average values and extended uncertainties of measurement
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Figure 96: Histogram of all test results
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Figure 97: z-score and (-score
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44 (C

4.4.1 Test results

Table 27: z-score and (-score

ID z-score [-]  (-score []
632be0 -1.44 -6.96
3e47f1 -0.24 -1.09
ccflc0 0.66 -
c44a23 0.69 2.28
62f065 0.76 3.80

Table 28: Test results - ordered by average value.
measurement; X - average value; sy - sample standard deviation; Vx - variation coefficient

Outliers are marked by star.

ux - extended uncertainty of

ID Test results ux X So Vx
of participant [%] [%] [%] [%] [%]
3e47f1* 26.34 2284 33.14 3.00 2744 524 19.09
632be0 93.00 93.00 93.00 2.00 93.00 0.00 0.00
62f065 98.30 98.10 93.70 1.10 96.70 2.60 2.69
ccflc0 98.00 - - - 98.00 0.00 0.00
c44a23 99.00 100.00 99.00 8.00 99.33 0.58 0.58
4.4.2 The Numerical Procedure for Determining Outliers
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Figure 98: Cochran'’s test - sample standard deviations: 1% critical value - red color; 5% critical value - blue color
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Figure 99: Cochran’s test - sample standard deviations without outliers: 1% critical value - red color; 5% critical

value - blue color
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Figure 100: Grubbs' test - average values: 1% critical value -
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Figure 101: Grubbs’ test - average values without outliers: 1% critical value - red color; 5% critical value - blue
color

4.4.3 Mandel’s Statistics
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Figure 102: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 103: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color

4.4.4 Calculation of Performance Statistics
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Figure 104: Average values and sample standard deviations
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Figure 105: Average values and extended uncertainties of measurement
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Figure 106: Histogram of all test results
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Figure 107: z-score and (-score

Table 29: z-score and (-score

ID z-score [-]  (-score []
632be0 -1.10 -1.13
62f065 0.06 0.07
ccflc0 0.47 -
c44a23 0.88 0.34

5 Appendix — EN 933-8 Assessment of fines - Sand equivalent test

This part of PT program was not open due to the low number of participants.
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6 Appendix — EN 933-9 Assessment of fines - Methylene blue test

6.1 Test results

Table 30: Test results - ordered by average value. Outliers are marked by star. ux - extended uncertainty of
measurement; X - average value; sp - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vix

of participant [s/ke] [s/kg] [g/ks] [g/kel [%]
a2ea36 03 03 04 01 03 01 17.32
ccflc0 12 - - - 12 00 000
3e47f1 18 18 17 - 17 00 167
0242 24 23 24 05 23 00 043
62065 25% 28 27 02 27 02 573
ce7b10 36 35 34 00 35 01 286
632be0d 67 67 67 04 67 00 000

6.2 The Numerical Procedure for Determining Outliers
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Figure 108: Cochran’s test - sample standard deviations: 1% critical value - red color; 5% critical value - blue color
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Figure 109: Cochran’s test - sample standard deviations without outliers: 1% critical value - red color; 5% critical
value - blue color
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Figure 110: Grubbs' test - average values: 1% critical value - red color; 5% critical value - blue color
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6.3 Mandel’s Statistics
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Figure 111: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 112: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color
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6.4 Calculation of Performance Statistics
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Figure 113: Average values and sample standard deviations
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Figure 114: Average values and extended uncertainties of measurement
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Figure 115: Histogram of all test results
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Figure 116: z-score and (-score
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Table 31: z-score and (-score

ID z-score [-]  (-score []
a2ea36 -1.20 -2.52
ccflc0 -0.70 -
3e47f1 -0.39 -
c02c42 -0.03 -0.05
62065 0.21 0.42
ce7bl0 0.64 1.36
632be0 2.50 475

7 Appendix — EN 933-10 Assessment of fines - Grading of filler aggregates
(air jet sieving)

This part of PT program was not open due to the low number of participants.

8 Appendix — EN 1097-1 Determination of the resistance to wear (micro-
Deval)

This part of PT program was not open due to the low number of participants.

9 Appendix — EN 1097-2 Methods for the determination of resistance to
fragmentation - chapter 5

9.1 Test results

Table 32: Test results - ordered. Outliers are marked by star. ux - extended uncertainty of measurement;

ID Test results  ux

of participant [-] [-]
632be0 16.0 2.0

a2ea36b 17.0 1.0

3e47f1 18.7 3.0

d2f98b 19.0 0.3

4b35f8 23.0 0.7

Proficiency Testing Provider at the SZK FAST | Z 7008 92/

Brno University of Technology | Faculty of Civil Engineering | Departement of Building Testing
Vevefi 331/95 | 602 00 Brno | Czech Republic
szk.fce.vutbr.cz | ptprovider.cz



ZK 2018/1

9.2 The Numerical Procedure for Determining Outliers
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Figure 117: Grubbs’ test: 1% critical value - red color; 5% critical value - blue color

9.3 Mandel’s Statistics
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Figure 118: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color
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9.4 Calculation of Performance Statistics
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Figure 119: Average values and extended uncertainties of measurement
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Figure 121: z-score
Table 33: z-score
ID z-score [-]  (-score []
632bel -0.93 -1.04
a2ea36b -0.58 -0.88
3e47f1 0.02 0.02
d2f98b 0.12 0.21
4b35f8 1.53 2.51

10 Appendix — EN 1097-2 Methods for the determination of resistance
to fragmentation - chapter 6

This part of PT program was not open due to the low number of participants.
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11 Appendix — EN 1097-3 Determination of loose bulk density and voids

12 Appendix — EN 1097-5 Determination of the water content by drying

in a ventilated oven

12.1 Test results

Table 34: Test results - ordered by average value. Outliers are marked by star. ux - extended uncertainty of

measurement; X - average value; sp - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vx
of participant [%] [%]  [%] [%] [%]
f66ebc 37 36 37 19 37 01 157
1443ba 38 38 37 01 38 01 153
a2ea36 38 38 37 01 38 01 153
121344 39 38 38 100 38 01 1.64
ccflc0 40 39 40 02 40 0.1 1.46
445a7b 41 39 42 - 41 02 376
c44a23 41 40 42 03 41 01 172
al0c83 42 40 41 02 41 01 232
632be0 41 41 41 03 41 0.0 0.0
032f3a 41 41 42 04 41 0.1 1.40
90120 44 43 43 02 43 0.1 133
Oel8fc 45 42 43 - 43 02 353

12.2 The Numerical Procedure for Determining Outliers

0.2
© e ]
=
z 1% Critical Value
§ 0.15 + ] — — — 5% Critical Value 1 -
MO
C
e
©
°
0.1 - 4

érova sméro

v

Sample Standard Deviation

(Vyb

B H H |
O |
<
&

Figure 122: Cochran’s test - sample standard deviations: 1% critical value - red color; 5% critical value - blue color
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Figure 123: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color

12.3 Mandel’s Statistics
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Figure 124: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 125: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color

12.4 Calculation of Performance Statistics
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Figure 126: Average values and sample standard deviations
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Figure 127: Average values and extended uncertainties of measurement
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Figure 128: Histogram of all test results
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Figure 129: z-score and (-score

Table 35: z-score and (-score

ID z-score [-]  (-score [-]
f6bebc -1.44 -0.18
1443ba -1.02 -2.38
a2ea36 -1.02 -1.87
121344 -0.73 -0.02
ccflcO -0.20 -0.22
445a7b 0.22 -
c44a23 0.27 0.18
al0c83 0.34 0.31
632be0 0.35 0.27
032f3a 0.49 0.29
f90120 1.32 1.56
Oel8fc 1.32 -
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13 Appendix — EN 1097-6 Determination of particle density and water
absorption

13.1 Particle Density

13.1.1 Test results

Table 36: Test results - ordered by average value. Outliers are marked by star. ux - extended uncertainty of
measurement; X - average value; sp - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vx
of participant [kg/m?] [keg/m] [kg/m®] [kg/m®]  [%]
al0c83* 268 2.68 2.69 0.05 2.68 0.01 0.22
632be0 278 275 277 0.03 2.77 0.02 0.55
c44a23 279 278 278 0.20 2.78 0.01 0.21
445a7b 279 279 278 - 2.79 0.01 0.21
ccflcO 279 279 279 0.01 2.79 0.00 0.05
90120 279 279 279 0.08 2.79 0.00 0.00
b98db3 279 279 279 - 2.79 0.00 0.00
a2ea36 279 279 279 0.01 2.79 0.00 0.00
37d6bc 279 280 279 0.04 2.79 0.01 0.21
fébebc 2.85% 282 2.80 0.30 2.82 0.03 0.89
1443ba 280 2.82 2.87* 0.01 2.83 0.04 1.27

13.1.2 The Numerical Procedure for Determining Outliers
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Figure 130: Cochran’s test - sample standard deviations: 1% critical value - red color; 5% critical value - blue color
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Figure 131: Cochran’s test - sample standard deviations without outliers: 1% critical value - red color; 5% critical
value - blue color
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Figure 132: Cochran’s test - sample standard deviations without outliers: 1% critical value - red color; 5% critical
value - blue color
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Figure 133: Grubbs' test - average values: 1% critical value - red color; 5% critical value - blue color
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Figure 134: Grubbs’ test - average values without outliers: 1% critical value - red color; 5% critical value - blue
color
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13.1.3 Mandel’s Statistics
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Figure 136: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color
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13.1.4 Calculation of Performance Statistics
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Figure 137: Average values and sample standard deviations
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Figure 138: Average values and extended uncertainties of measurement
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Figure 139: Histogram of all test results
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Figure 140: z-score and (-score
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13.2 Water Absorption

13.2.1 Test results

Table 37: z-score and (-score

ID z-score [-]  (-score [-]
632be0 -1.72 -0.76
c44a23 -0.46 -0.03
445a7b -0.21
ccflc0 -0.09 -0.12
f90120 0.04 0.01
b98db3 0.04
a2ea36 0.04 0.05
37d6bc 0.29 0.10
fobebc 1.54 0.07
1443ba 1.54 2.56

Table 38: Test results - ordered by average value.
measurement; X - average value; sp - sample standard deviation; Vx - variation coefficient

Outliers are marked by star.

ux - extended uncertainty of

ID Test results ux X So Vix
of participant [%] ] (%] [%]  [%]
1443ba 042 029 035 0.10 035 0.07r 18.41
445a7b 0.60 0.60 0.60 - 0.60 0.00 0.00
37d6bc 0.60 060 0.70 020 0.63 0.06 9.12
c44a23 071 075 0.76 006 0.74 0.03 3.58
b98db3 0.70 0.80 0.80 - 0.77 0.06 7.53
a2ea36 0.90 1.00 090 0.10 093 006 6.19
ccflcO 0.80 100 1.00 020 093 0.12 12.37
f90120 1.00 1.10 1.10 0.01 1.07 0.06 5.41
fébebc 1.20 1.00 1.00 230 107 0.12 1083
632be0 1.18 122 123 030 121 0.03 219
al0c83* 228 226 227 003 227 001 044
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13.2.2 The Numerical Procedure for Determining Outliers
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Figure 142: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color
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Figure 143: Grubbs’ test - average values without outliers: 1% critical value - red color; 5% critical

color

13.2.3 Mandel’s Statistics
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Figure 144: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 145: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color

13.2.4 Calculation of Performance Statistics
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Figure 146: Average values and sample standard deviations
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10

Frequency (cetnost) [-]

Figure 148: Histogram of all test results
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Figure 147: Average values and extended uncertainties of measurement
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Figure 149: z-score and (-score

Table 39: z-score and (-score

ID z-score [-]  (-score [-]
1443ba -1.72 -3.23
445a7b -0.84 -
37d6bc -0.72 -0.89
c44a23 -0.34 -0.76
b98db3 -0.25 -
a2ea3b 0.34 0.65
ccflcO 0.34 0.42
90120 0.82 2.06
f66ebc 0.82 0.10
632be0 1.33 1.17

14 Appendix — EN 1097-7 Determination of the particle density of filer
- Pyknometer method

This part of PT program was not open due to the low number of participants.

Proficiency Testing Provider at the SZK FAST | Z 7008 112/
Brno University of Technology | Faculty of Civil Engineering | Departement of Building Testing

Vevefi 331/95 | 602 00 Brno | Czech Republic

szk.fce.vutbr.cz | ptprovider.cz



ZK 2018/1

15 Appendix — EN 1367-1 Determination of resistance to freezing and
thawing

15.1 Test results

Table 40: Test results - ordered by average value. Outliers are marked by star. ux - extended uncertainty of
measurement; X - average value; sp - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vix

of participant [%] %] %] [%] [%]
90120 0.03 0.03 0.05 0.01 0.04 0.01 3149
al0c83 0.05 0.04 0.06 0.03 0.05 0.01 20.00
a2ea36 0.10 0.10 0.10 0.10 0.10 0.00 0.00
3e47f1 0.15 0.15 0.10 050 0.13 0.03 21.65
1443ba 0.50 020 0.20 026 0.30 0.17 57.74
632be0 0.32 0.29 030 0.10 0.30 0.02 5.04
ccflc0 0.40 030 040 020 0.37 0.06 15.75

37d6bc* 460 490 490 030 480 0.17 3.61

15.2 The Numerical Procedure for Determining QOutliers
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Figure 150: Cochran’s test - sample standard deviations: 1% critical value - red color; 5% critical value - blue color
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Figure 151: Grubbs’ test - average values: 1% critical value - red color; 5% critical value - blue color

15.3 Mandel’s Statistics

1% Critical Value
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Figure 152: Intralaboratory Consistency Statistic k: 1% critical value - red color; 5% critical value - blue color
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Figure 153: Interlaboratory Consistency Statistic h: 1% critical value - red color; 5% critical value - blue color

15.4 Calculation of Performance Statistics
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Figure 154: Average values and sample standard deviations
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Figure 155: Average values and extended uncertainties of measurement
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Figure 156: Histogram of all test results
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Figure 157: z-score and (-score

Table 41: z-score and (-score

ID z-score [-]  (-score [-]
f90120 -0.97 -2.05
al0c83 -0.88 -1.73
a2ea36 -0.55 -0.67
3e47f1 -0.32 -0.10
1443ba 0.79 0.45
632be0 0.82 0.99
ccflcO 1.24 0.87

16 Appendix — EN 1367-2 Magnesium sulfate test

This part of PT program was not open due to the low number of participants.

17 Appendix — EN 1367-3 Boiling test for "Sonnenbrand basalt”

This part of PT program was not open due to the low number of participants.

18 Appendix — TP 137 - Priloha 1 a 2 — Reaktivnost kameniva s alkaliemi

This part of PT program was not open due to the low number of participants.
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19 Appendix — CSN 72 1179 Determination of reactivity of aggregates
in connection with alkalies — chapter B

This part of PT program was not open due to the low number of participants.
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