UNIVERSITY
OF TECHNOLOGY

FACULTY OF CIVIL

ENGINEERING

institute of building testing

Z 7008

FINAL REPORT ON THE RESULTS OF PRECISION

EXPERIMENT

Proficiency Testing Program
Aggregate Testing
ZK 2020/1

Brno University of Technology

Proficiency testing provider at the SZK FAST
Vevefi 95, Brno 602 00

Czech Republic

www.szk.fce.vutbr.cz
www.ptprovider.cz

Date: 9/24/2020

Poskytovatel zkowSeni
zplisobilosti pfi SZK FAST
Proficiency testing
provider at the SZK FAST °°
Z 7008

; ' / Vevefl 95
= 602 00 Brno
/L___L/ Czech Republic szk.fee.vutbr.cz

Assoc. Prof. Ing. Tomas Vymazal, Ph.D.
Head of the PT Provider, PTP coordinator

-
.

Ing. Petr Misak, Ph.D.
Coordinator of PTP results assessment



Contents

N Introduction and Important Contacts

Procedures used in the Statistical Analysis of Laboratory Results

Conclusions of the Statistical Analysis

3.1

EN 933-1 Determination of Particle Size Distribution - Sieving Method . . . . . . ... ... ..

3.2 Overall Performance Evaluation . . . . . . . v v v v vt e e e e e

Standards and Documents Used

APP

n  Appendix - EN 933-1 Determination of particle size distribution - Sieving method

[.1

4 mm

—_

Testresultd . . ...

The Numerical Procedure for Determining Outliers . . . . ... .. ............

Mandel's Statisticy .

Descriptive statistics

| fwfio |~

Evaluation of Performance Statistics . . . . . v v v v v o e

n.2

Testresultd . . ...

The Numerical Procedure for Determining Outliers . . . . . . ... ............

Mandel's Statisticy .

Descriptive statistics

Evaluation of Performance Statistics . . . . . v v v v v o e

.3

Test results . . . . .

The Numerical Procedure for Determining Outliers . . . . . . . . . v v v oo oo ..

Mandel's Statisticy .

Descriptive statistics

Evaluation of Performance Statisticy. . . . . . v v v oo o e e

1.4

=

— 1O I=—,FT—T=T-T71IFT-="T1T-"T-—"T1T="1INT——T=1T—"1—"1—

7 e e e e e Y

Testresults . . . ..

The Numerical Procedure for Determining Outliers . . . . . . . . . v v oo oo

Mandel's Statisticy .

i
EN (W] [N

Descriptive statistics

1.4.5

Evaluation of Performance Statisticy. . . . . . v v v v v i e e

1.5

0.25mm . . .........

1.5.1

Testresults . . . ..

1.5.2

The Numerical Procedure for Determining Outliers . . . . . . . . . v v v

1.5.3

Mandel's Statistics .

1.5.4

Descriptive statisticg

1.5.5

Evaluation of Performance Statisticy. . . . . . v v v v i e

1.6

0125mm . ... ......

1.6.1

Testresults . . . ..

1.6.2

The Numerical Procedure for Determining Outliers . . . . . . . . . v v v oot

1.6.3

Mandel's Statisticd .

1.6.4

Descriptive statisticg

1.6.5

Evaluation of Performance Statistics. . . . . . oo v v vt e

n.7

0.063mMm . .........

1.7.1

Testresultd . .. ..

1.7.2

The Numerical Procedure for Determining Outliers . . . . . . . .. v v oo oo

1.7.3

Mandel's Statisticd .

1.7.4

Descriptive statisticy

10
10
12

15
16

16
16
16
17
19
20
21
25
25
26
28
29
30
34
34
35
36
37
38
42
42
43
45
46
47
51
51
52
54
55
56
60
60
61
63
64
65
69
69
70
72
73



f1.7.5 Evaluation of Performance Statistics . . . . v v v v v v e e 74

2 Appendix - EN 933-3 Determination of particle shape - Flakiness inde 78
o I W= A =YV L 78
.2 The Numerical Procedure for Determining Outlierd . . . . . . . . v v v 78
2.3 Mandel's StatiStICS . . . . o v vt e e e e e e e e 79
D.4 DeSCriptive StatiSticy . . . o o o i e e e e e 80
2.5 Evaluation of Performance StatiStics . . . . . v v v v o e e e e 81
Appendix - EN 933-4 Determination of particle shape - Shape index 84
BT TeSEreSUIT . . o o o o o o e e e e e e e e e e e e 84
3.2 The Numerical Procedure for Determining Outliery . . . . . . . oo v it 85
B.3 Mandel's StatiStICS . . . . v v v vt e e e e e e 86
3.4 DeSCriptive StatiSticy . . . o o o i 87
3.5 Evaluation of Performance Statistics . . . « v v v v v o e e e 88
Appendix - EN 933-8 Assessment of fines - Sand equivalent test 91
A1 TeSEIeSUITS . . o o o o e et et et e e e e e e e e e e 91
4.2 The Numerical Procedure for Determining Outliery . . . . . . . . .o o v i 91
4.3 Mandel's StatiSticd . . . . . .o e e e e e e e e 92
4.4 DesCriptive StatiStiCy . . . o o v v et e e e e 93
4.5 Evaluation of Performance Statistics . . . . . . o v v vt e e e e e 94
Appendix - EN 933-9 Assessment of fines - Methylene blue test 97
5.1 TeSEreSUITS . . o o o o o o e e e e e e e e e e 97
5.2 The Numerical Procedure for Determining Outliers . . . . . ... ... .............. 98
5.3 Mandel's StatiStiCS . . . . o v v vt e e e e e e e e 100
5.4 DesCriptive StatiSticd . . . o o o i e 101
5.5 Evaluation of Performance Statistics . . . « v v v v v o e e e 102

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

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

Appendix - EN 933-10 Assessment of fines - Grading of filler aggregates (air jet sieving) 105

6.1 TSt IESUITS . . . o o o o ot e e ittt e e e e e e e e e 105
6.2 The Numerical Procedure for Determining Outliery . . . . . . . . o v v v 105
6.3 Mandel's StatiStiCS . . . . v v v v e e e e e e 106
6.4 DesCriptive StatiSticy . . . o o o i 107
6.5 Evaluation of Performance Statistics . . . « v v v v v o e e e 108
Appendix - EN 1097-1 Determination of the resistance to wear (micro-Deval) 111
7.1 TeSEreSUITS . . o o o o o e e e e e e e e e e e 111
7.2 The Numerical Procedure for Determining Outlierd . . . . . . . . .o v v i i 111
7.3 Mandel's StatiStiCS . . . . . v vt e e e e e e e e 112
7.4 DesSCriptive StatiSticd . . . o o o it e e e 112
7.5 Evaluation of Performance StatiStics . . . .« o v v v v e e e e 113

116
8.1 TeSLIeSUILS . . o o o e e e e e e e e e e e 116
8.2 The Numerical Procedure for Determining Outliers . . . . . ... ... .............. 116
8.3 Mandel's StatiStICS . . . . . v v vt e e e e e e e e 117
8.4 DeSCriptive StatiSticy . . . o o o o e 117
8.5 Evaluation of Performance Statistics . . . . v v v v v o o e e 118

121



no Appendix - EN 1097-3 Determination of loose bulk density and voids 121
0.1 Loose bulk densityl . . . . . . . o o o e e 121
10.1.1 Testresults . . . . . . e e e e e e e e e e e e e e e 121

10.1.2 The Numerical Procedure for Determining Outliers . . . . . . .. ... .. . ... . 122

10.1.3 Mandel's StatiStics . . . v v v v v v v e e e e e e e e e 123

10.1.4 DeSCriptive StatiStics . . o o o o e e o e 124

10.1.5 Evaluation of Performance Statistics . « . « v v v o v v o e e 125
[0.2V0IdS . o o o e 128
10.2.1 TESEIrESUMS . . o o o o o e e e e e e e e e e e e e 128

10.2.2 The Numerical Procedure for Determining Outliers . . . . . . .. ... .. ... .. ... 128

10.2.3 Mandel's StatiSticd . . . . . . o o vt e e e e e e e 129

10.2.4 DeSCriptive StatiStics . . o o o o e e o 130

10.2.5 Evaluation of Performance Statistics . « « « v v v v v v o e 131

M1 Appendix - EN 1097-5 Determination of the water content by drying in a ventilated oven 134
11,0 TSt rESUIY . . o o o o e o e e e e e e e e e e e e e e e e e e e e 134
11.2 The Numerical Procedure for Determining Outliery . . . . . . . . .o v v i v 135
11.3 Mandel's SEAtiSTICS . .« v v v v v v e e e e e e e e 136
11.4 DeSCriptive StatiSticy . . . o o o o i e et e 137
11.5 Evaluation of Performance StatiStics . . . . . o v v v v v e e e e 138

n2 Appendix - EN 1097-6 Determination of particle density and water absorption 142
(2.1 Particle densityl . . . . . ..ot 142
1210 Testresultd . . o o o o o e e e e e 142

12.1.2 The Numerical Procedure for Determining Outliers . . . . . . . . . v v .. 143

12.1.3 Mandel's Statisticd . . . . . . . o it e e e e e e 145

12.1.4 DeSCriptive StatiStics . . . . . o o 146

12.1.5 Evaluation of Performance Statistics . . . . « v v v v v v e e e e e 147

[12.2 Water absorption] . . . . o v v v v v e e e e e e 150
12.2.1 Testresults . . . . . . e e e e e 150

12.2.2 The Numerical Procedure for Determining Outliery . . . . . . . . . v vt 151

12.2.3 Mandel's Statisticd . . . . . . . o i e e e e e e 152

12.2.4 DeSCriptive StatiStiC . o o o o o e e e e e 153

12.2.5 Evaluation of Performance Statistics . . . . « v v v v v v e e e e 154

13 Appendix - EN 1097-7 Determination of the particle density of filer - Pyknometer method 158
n4 Appendix - EN 1367-1 Determination of resistance to freezing and thawing 158
14.1 TOSErESUITS . . . o o o o e e e e ettt e e e e e e e e e e 158
14.2 The Numerical Procedure for Determining Outliery . . . . . . . . . .o v 158
14.3 Mandel's StatiStiCS . . . . v v v v v e e e e e e e e e 159
14.4 DeSCriptive StatiSticy . . . o o o o ot e e e 160
14.5 Evaluation of Performance Statistics . . . « v v v v v o e e e e 161

Appendix - EN 1367-2 Magnesium sulfate tes 164

15.2 The Numerical Procedure for Determining Outlierd . . . . . . . . o v v i 164
15.3 Mandel's StatiStiCS . . . . v v v v vt e e e e e e e e 165
15.4 DeSCriptive StatiStiCY . . o o v o o e e e e e e 166
15.5 Evaluation of Performance StatiStics . . . . . o v v v v v e e e 167
n6 Appendix - EN 1367-3 Boiling test for “Sonnenbrand basalt"| 169
n7 Appendix - TP 137 - P¥iloha 1 a 2 - Reaktivnost kameniva s alkaliemi 169




1 Introduction and Important Contacts

In the year 2020, the Proficiency Testing Provider at the SZK FAST (PT Provider) initiated the Proficiency
Testing Program (PTP) designated ZK 2020/1 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 PTP
Assoc. Prof. 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

Vevefi 95, Brno 602 00 Vevefi 95, Brno 602 00

Czech Republic Czech Republic

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

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

The subjects of proficiency testing were the following testing procedures:

—_

. EN 933-1 Determination of particle size distribution - Sieving method [[1],
. EN 933-3 Determination of particle shape - Flakiness index [2],

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

. EN 933-8 Assessment of fines - Sand equivalent test [4],

. EN 933-9 Assessment of fines - Methylene blue test [5],

2
3
4
5
6. EN 933-10 Assessment of fines - Grading of filler aggregates (air jet sieving) [6],
7. EN 1097-1 Determination of the resistance to wear (micro-Deval) [7],

8. EN 1097-2 Methods for the determination of resistance to fragmentation - chapter 5 [8],
9. EN 1097-2 Methods for the determination of resistance to fragmentation - chapter 6 [8],
0

10. EN 1097-3 Determination of loose bulk density and voids [9],

11. EN 1097-5 Determination of the water content by drying in a ventilated oven [[10],
12. EN 1097-6 Determination of particle density and water absorption [[11],

13. EN 1097-7 Determination of the particle density of filer - Pyknometer method [[12],
14. EN 1367-1 Determination of resistance to freezing and thawing [[13],

15. EN 1367-2 Magnesium sulfate test [[14],

16. EN 1367-3 Boiling test for "Sonnenbrand basalt” [[15],

17. TP 137 - Pfiloha 1 a 2 - Reaktivnost kameniva s alkaliemi [16],

18. CSN 72 1179 Determination of reactivity of aggregates in connection with alkalies - chapter B [[17].

Testing procedures No 9, 13, 16, 17 and 18 were not open due to the low number of participants.

The supplier, BETOTECH s. r. 0. (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 test results from individual PTP participants were compared via a method involving the statistical
analysis of all their results in a manner complying with ISO 5725-2 [[18] and with EN ISO/IEC 17043 [[19]. The



outcome is the present final report summarizing the results of the interlaboratory comparison, including
statistical evaluation.

68 laboratories took part in PTP. 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.

ID/Method
3bfa79
b577cd
1ad821
119d89
6cb763
b2e5a7
eabb6f
332b9d
b74bb7
bd8a5f
664b70
b023e3
53943
9eaaal
9308e6

a5f90f
09b709
d1fea8
5cd479
d24f52
3b1853
473f5c¢
1559¢5
b63fd6
b58068
41bb56
e9a2b5
511258
4970e4
526f8f
968ace
081752
191e81
946645
228ae5
a9702a
5afa3f

Continued on next page
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Table 1:

Participation of individual laboratories in the PTP

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

- - - X - - X - - - - - - - -
X - - - oo XX - e e e
- - - - X - X - - - - - - - -
S X - X X - - - X - - X -
. - X - - . - - -
X - - e e o X e e X e
S oo oo XXX e e e
- - - .o X - - - - - - -
- - - - .. X - - - - - - -
X - - - oo XXX e e e
A T G S
- - X - - - - - - - - - - -
- - - - .. X - - - - - - -
X - - X - - X - - o
X X - - X - X X X - X - - - -
- .- L. L X X - - - - - -
D D
- - - oL X X - - - - - -
- - - - oL X X - - - - - -
. X X - - - - - -
- - - - - - - X X - - - - - -
- X - - - - - - - - - - -
- - - ... - X - - - - - -
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ID/Method
7d1284
9d28f5
f04bc3
694b2b
27302
1e0c28
9de317
1fd599
797873
4089af
b4ab8c
503d35
ad4665
856fbd
c7¢309
aef78b
3d85a9
f26de6
92ab3d
9623eb
1760ff
165952
27853
ceabal8
8a28b3
ed90bd
e75474
ce37e5
8c786e
31ccbc

Laboratory

AG Institut d.o.o. Novi Sad

1
X
X

X X X X X X X X 1

>

X X X X X X X X 1+

X X X

6 7 8 9 10 1 12 13 14 15 16 17 18

- X X - - - - .
- - X - - - X - -
- - X - - X - -
- - - - - X - -
B
B
SX - - XXX - -
X - - - .o
T
X - - - - X X - -
- - X - - -
- - - - - X X - -
- X X - X X X - X
-X X - X X X - X
- X - - - X - -
- - - - - X X - -
X - - - - ..l
X - - - X X - - X

Table 2: List of participants (laboratories) - the order in the
table does not correspond to the identification number in
previous table

ANTONIS BOTSARIS

ARP GesmbH

BETOTECH, s.r.o.

Beroun

pracovisté

BETOTECH, s.r.o. - pracovisté Brno

Continued on next page

Address

dr Djordja Joanovica 4, Novi Sad,
21000, Republika Srbija
KENTAVROU 1 7103 INDUSTRIAL
AREA ARADIPPOU, LARNACA, 7103,
CYPRUS

Johann-Sackl-Gasse 65-67, Leoben,
8700, Austria

Beroun 660, Beroun, 26601, Ceské
republika

Beroun 660, Beroun, 266 01, Ceska
republika

Accreditation number
01-457

AZL 1195

1195.3
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Laboratory

BETOTECH, s.r.o. -
JindfichGv Hradec

BETOTECH, s.r.o. - pracovisté Most

pracovisté

BETOTECH, s.r.o. -

Trutnov
Betotech s.r.o., Brno - kamenivo

pracovisté

Building Research Institute NISI
CEMEX Czech Republic, s.r.o.

CRH (Slovensko) a. S.,
Rohoznik

Central Laboratory, (C/o Limassol
District Laboratory) Public Works
Department of CYPRUS

Concrefy B.V.

906 38

EPE/SPA LABORATOIRE
TRAVAUX PUBLICS DE L'EST

DES

ESLAB, spol. sr.o.

Eurofins Umwelt Osterreich GmbH &
Co. KG

Ferriere Nord S.p.A - Laboratorio
GEODRILL s.r.o.

GEOSTAR, spol. s r.o. - pracovisté
Brno

GEOSTAR, spol. s r.o. - pracovisté
Hranice

GEOTEST SHPK (Geotechnical and
Material Laboratory and Consulting)

GEOtest, a.s.

GIM-TEST d.o.o.
Business unit
laboratory

GUBT GmbH

Banja Luka,
GIM-LAB Central

Geo Consultants LTD
Geo-Topics SPRL

Continued on next page

Address
Beroun 660, Beroun, 26601, Ceska
republika
Beroun 660, Beroun, 26601, Ceska
republika
Beroun 660, Beroun, 26601, Ceska
republika
Beroun 660, Beroun, 266 01, Ceska
republika
86 Nikola Petkov Blvd., Sofia, 1618,
Bulgaria
Semtin 102, Pardubice, 53354, Ceska
republika

CRH (Slovensko) a. s., RohoZnik, 906
38, Slovenska republika

SEMELI BLOCK, ETKO Harbour
Tower, Aktaias Avenue, Limassol,
3013, Cyprus

Olivier van Noortweg 10, Venlo, 5928
LX, Limburg

ZONE INDUSTRIELLE 24 FEVRIER
1956 CONSTANTINE, ZONE
INDUSTRIELLE 24 FEVRIER 1956
CONSTANTINE, 25000, ALGERIA
Bélunska 2913/11, Praha, 198 00,
Ceska republika

Palmersstrasse 2, Wiener Neudorf,
2351, Austria

Zona Industriale Rivoli, Osoppo (UD),
33010, Italy

K Bukovindm 169/45, Brno, 63500,
Ceska republika

Tufanka 111, Brno, 62700, Ceska

republika
Tufanka 111, Brno, 62700, Ceska
republika
Autostrada Tirane-Durres, Km 2,
Building no. 7, Mezez, Kashar,

Tirane, 1001, Albania

§vmahova 1244/112, Brno, 62700,
Ceska republika

Palih boraca 55, Lokal No. 2, Banja
Luka, 78000, BiH

Gewerbeparkstrasse 5,
Markgrafneusiedl, 2282, Austria

Olivu iela 9, Riga, LV-1004, Latvija
Chemin des Maréchaux, 36, Wavre,
1300, Belgium

Accreditation number
AZL 1195

AZL 1195

AZL 1195

1195.3

88 /1N

1302

RvVA L216

1699

1561L

1596

1373

1373

1271.2

LI-152-01
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Laboratory
Gilberto Rodriguez Chavez

Holcim (Hrvatska) d.o.o.
IGH d.o.o.
Institut pro testovani a certifikaci, a.s.

Institut za gradevinarstvo “IG" d.o.o.
Banja Luka

Institut za gradevinarstvo "IG" d.o.0.
Banja Luka

JV EPTISA SERVICIOS DE INGENIERIA
SL - THEODOROS PAPAIOANNOU
Kaunas university of Technology

LABORATOIRE
PUBLICS DU SUD

DES TRAVAUX

Laboratoire Central des Travaux
Publics - LCTP - Hussein Dey -Algiers

M.I.S. a.s.

MIRTEC S.A., Thiva Branch

NIEVELT Labor CZ s.r.o.

SAC Testing & Consulting doo

Sarajevo, BiH
SIBOTEC CVBA

SQZ, s.r.o. - organizatna zlozka
Bratislava - Badin
SQZ, s.r.o. - organizacna zlozka

Bratislava - Chminianska n. Ves
SQzZ, s.r.o. - Ustfedni laborator
Olomouc - pracovisté ChotySany
SQZ, s.r.o. - Ustfednilaboratof Praha
- pracovisté Dobrany

SQZ, s.r.o. - Ustfedni laboratof Praha
- pracovisté Rohansky ostrov
STACHEMA Bratislava a.s.

Skanska a.s.

TECHNICKY A ZKUSEBNI USTAV
STAVEBNI PRAHA, s.p., pobocka
Ostrava

Continued on next page

Address

Carrera 59CN°. 130-38, Bogota, D.C.,
111111, Bogota, Colombia
Koromacno 7b, Koromacno, 52222,
Hrvatska

BiSce polje bb, Mostar, 88000, Bosna
i Hercegovina

tfida Tomase Bati 299, Louky, Zlin,
76302, CZ

Kralja Petra | Karadordevica 92-94,
Banja Luka, 78000, RS/BiH

Kralja Petra | Karadordevica 92-94,
Banja Luka, 78000, Bosnia

1 Marinou Antipa str., Ampelonas,
Larisa, 404 00, Greece

Studentu str. 48, Kaunas, LT-51367,
Lithuania

Zone des activités Bouhraoua- PB
332 GHARDAIA, GHARDAIA, 47000,
ALGERIA

1, rue Kaddour RAHIM - HUSSEIN
DEY, ALGER, 16040, ALGERIE
Resslova 956/13, Hradec Kralové,
500 02, Ceska republika

76 Km of Athens-Lamia National
Road, Sximatari, GR-32009, Greece
Za Olomouckou 4184/17, Prostéjov,
79601, Ceskéa republika

Rajlovac bb, Sarajevo, 71000, Bosnia
and Herzegovi
Industriepark Oost 6,
8730, Ceské republika

U mistni drahy 939/5, Olomouc,
77900, Ceskéa republika

U mistni drahy 939/5, Olomouc,
77900, Ceskéa republika

U mistni drahy 939/5, Olomouc, 779
00, Ceska republika

U mistni drahy 939/5, Olomouc, 779
00, Ceska republika

U mistni drahy 939/5, Olomouc, 779
00, Ceska republika

Zelezni¢na 714/180, Rovinka, 900 41,
Slovenska republika

Krizikova 682/34a, Praha 8-Karlin,
186 00, Ceska republika

U Studia 14, Ostrava-Zabreh, 700 30,
Ceska republika

Beernem,

Accreditation number

1528

1004

LI-71-01

1197

1716

566/5-376

566/5-376

1135.1

1135.1

1135.2

S-275

1355

1018.3
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Laboratory

TPA spolocnost pre zabezpecenie
kvality a inovacie s.r.o - pracovisko
Zvolen

TPA za obezbedenje kvaliteta i
inovacije d.o.o. Beograd

TZUS Praha, s.p. - pobocka Ceské
Budéjovice

Technicky a zkuSebni Ustav stavebni
Praha, s. p. Centralni laboratof -
zkuSebna Brno

Technicky a zkuSebni Ustav stavebni
Praha, s.p. - pobocka Plzer
Technicky a zkuSebni Ustav stavebni
Praha, s.p. - pobocka Praha
Technicky a zkuSebni Ustav stavebni
Praha, s.p. - pobocka Teplice
Teststav spol s r.o.

VIAMONT d.o.0.KolaSin

Vilnius Gediminas Technical

University

Vysoka Skola banska - Technicka
univerzita Ostrava, ZkuSebni
laboratofe  vyzkumného centra
hornin, Hornicko-geologicka fakulta
Vysoké uceni technické v Brng,
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2 Procedures used in the Statistical Analysis of Laboratory Results

The statistical analysis is based on the following steps:

1. Evaluation of intralaboratory variabilities by Cochran’s C test: If 5% or 1% critical value is exceeded,
the effect of the individual observations is first considered. If the results indicate that high participant
variability is caused by a single observation, this value is excluded from the experiment, but the
participant is not excluded as outlying. By overcoming 1% of the critical value, the participant’s

results can be marked as outlying and excluded from the experiment (symbol .).



2. The numerical critical evaluation of the test results using Grubbs' test: By overcoming 1% critical
value, the participant’s results can be marked as outlying and excluded from the experiment (symbol

0.

3. Graphical determination of the consistency of laboratories (Mandel's statistics): 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.

4. Evaluation of descriptive statistics and, if possible, taking into account the number of observations,
the repeatability and reproducibility.

5. Evaluation of the assigned value.

6. The performance evaluation: The mostsignificant outcome of the PT Program is the so-called z-score
and (-score (zeta-score). These characteristics assess the performance of individual participants
by comparing it with the assigned value and measurement uncertainties. z-score and ¢-score are
compared with limit values. 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. The following scales are
applied for the z-score values:

* |z-score| < 2 = shows that the laboratory performance is satisfactory and generates no signal
-v.

+ 2 < |z-score| < 3 = shows that the laboratory performance is questionable and generates an
action signal -

* |z-score| > 3 = shows that the laboratory performance is unsatisfactory and generates an
action signal - n

Procedures used in the statistical analysis of proficiency testing programs can be found here:
http://ptprovider.cz/?lang=en.

3 Conclusions of the Statistical Analysis

The present report summarizes the results of the Proficiency Testing Program ZK 2020/1 (PT Program)
organized by the PT Provider at the SZK FAST. 68 participants (laboratories) took partin 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 isincluded in the Appendix,
as well as test results and graphic presentations.

Testing method No. 6: The evaluation of intralaboratory variability was not used due to the different
number of observations.

3.1 EN 933-1Determination 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 E| of the Appendix. The test results
were rated as outlying, questionable or unsatisfactory only if the limit values were exceeded in four levels
at least.

The assigned value and its uncertainty was determined using the A algorithm (ISO 13528 [20]). Table
3 shows the performance evaluation and outliers.

Table 3: Evaluation of performance and outliers - testing method EN 933-1 [{1].

v - satisfactory performance; - questionable performance; u - unsatisfactory performance, . -
outlier


http://ptprovider.cz/?lang=en

ZK 2020/1 Conclusions of the Statistical Analysis

ID 4mm R2mm Amm 0.5mm 0.25mm 0.125mm 0.063 mm
3bfa79

1ad821
119d89
6cb763
bd8a5f
664b70
5f3943
9eaaal
9308e6
a5f90f
d1fea8
5cd479
d24f52
3b1853
473f5c
1559¢5
b63fd6
b58068
41bb56
e9a2b5
51f258
4970e4
526f8f
968ace
081752
19181
946645
a9702a
5afa3f
7d1284
9d28f5
271302
1e0c28
9de317
1fd599
797873
4089af
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Continued from previous page

ID Amm 2mm fImm 0.5mm 0.25mm 0.125mm 0.063 mm

b4ab8c v v v v v v v
503d35 v v v v v v v
8s56fbd v 7 7 v v v 7
92ab3d v v 1] v H v
9623eb v v 7 v 7 v v
1760ff v v v v v v
165952 v v v H X v
e27853 v v v v v v
ceabal8 v v v v v v v
8a28b3 v v v v v v v
ed90bd v v i v v v v
31ccbe v v v v v v v

3.2 Overall Performance Evaluation
Testing methods can be found in part E| of this report.

Table 4: Evaluation of overall performance and outliers.

v - satisfactory performance; ﬂ - questionable performance; n - unsatisfactory performance, . -
outlier

=1
]
]
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o1
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ID / Method id i i3 i3 4 G5 f fi7 fs
3bfa79 oo - - - - - - - - - - - - - _
577edl @ = = = = = = = = ¢ a2 a a = = = = =
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332b9d - - - - o oo oL Lo
b74bb7 - - - -
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b023e3 - - - v - - -y
5f3943
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1 Appendix-EN 933-1Determination of particle size distribution - Sieving method
11 4 mm

111 Testresults

Table 5: Test results - ordered by average value. Outliers
are marked by red color. ux - extended uncertainty of

measurement; x - average value; s, - sample standard
deviation; Vx - variation coefficient

ID Test results ux X So Vix
[%] (%1 [%] [%] [%]

081752 98.0 98.0 980 50 980 00 0.0
27f302 98.7 97.7 986 35 983 0.55 0.56
b63fd6 98.0 98.0 99.0 2.0 983 0.58 0.59
d24f52 98.0 99.0 98.0 20 983 0.58 0.59
191e81 985 985 985 0.0 985 0.0 0.0
a9702a 98.7 98,6 986 0.1 986 0.06 0.06
968ace 99.0 98.0 99.0 50 987 0.58 0.59
526f8f 98.0 99.0 99.0 23 98.7 0.58 0.59
4970e4 99.0 99.0 980 0.2 98.7 058 0.59
1559¢5 99.0 98.0 99.0 20 98.7 0.58 0.59
31ccbc 98.0 99.0 99.0 2.0 98.7 0.58 0.59
5f3943 98.0 99.0 99.0 2.5 98.7 0.58 0.59
a5fo0f 99.0 99.0 98.0 0.1 987 0.58 0.59
e9a2b5 98.8 98.6 987 20 98.7 0. 0.1
797873 98.6 98.6 98.9 - 98.7 0.17 0.18
9de317 98.7 98.7 98.7 04 98.7 0.03 0.03
9eaaa0 98.7 986 989 25 987 0.14 0.14
664b70 98.8 98.8 986 40 987 0.12 0.12
1760ff 987 99.0 98.6 5.0 988 0.21 0.21
9308e6 989 988 986 04 988 0.15 0.15
51258 989 985 99.1 1.0 98.8 0.31 0.31
4089af 98.8 989 989 0.1 989 0.06 0.06
b58068 985 99.2 989 00 989 031 032
ed90bd 98.7 99.1 989 10.0 989 0.2 0.2
5cd479 98.7 989 99.2 05 989 0.27 0.27
8a28b3 99.0 99.0 99.0 140 990 0.0 0.0
ceaba8 99.0 99.0 990 140 99.0 00 0.0
9623eb 99.0 99.0 99.0 0.1 990 0.0 0.0
92ab3d 99.0 99.0 99.0 1.0 990 0.0 0.0
856fbd 99.0 99.0 990 1.0 990 0.0 0.0
503d35 99.0 990 99.0 09 990 0.0 0.0
e27853 99.0 99.0 990 1.0 99.0 0.0 0.0
Continued on next page
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Continued from previous page

ID Test results ux X So Vix
(%] (%]  [%] [%] [%]
165952 99.0 99.0 990 0.1 990 0.0 0.0
7d1284 99.0 - - - 99.0 0.0 0.0
119d89 99.0 99.0 99.0 - 99.0 0.0 0.0
9d28f5 99.0 - - - 99.0 0.0 0.0
difea8 99.0 99.0 990 0.7 99.0 00 0.0
5afa3f 99.0 - - - 99.0 0.0 0.0
6cb763 99.0 99.0 99.0 06 990 0.0 0.0
946645 99.0 99.0 990 1.0 99.0 0.0 0.0
bd8a5f 99.0 99.0 990 0.1 99.0 00 0.0
41bb56 99.0 990 99.0 1.0 99.0 0.0 0.0
473f5¢  99.0 99.0 99.0 1.0 990 0.0 0.0
3b1853 99.0 99.0 99.0 2.0 990 0.0 0.0
3bfa79 99.0 99.0 99.0 1.0 99.0 0.0 0.0
b4ab8 99.0 989 993 1.1 99.1 0.21 0.21
1ad821 99.2 994 986 03 99.1 045 045
1fd599 99.2 99.2 99.2 - 99.2 0.01 0.01
1e0c28 993 994 99.2 7.8 993 0.1 0.1
11.2 The Numerical Procedure for Determining Outliers
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Figure 1: Cochran’s test - sample standard deviations
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Figure 3: Grubbs’ test - average values without outliers
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11.3 Mandel's Statistics
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Figure 4: Intralaboratory Consistency Statistic
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11.4 Descriptive statistics
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Figure 6: Histogram of all test results

Table 6: Descriptive statistics

Characteristics

Priimérna hodnota / Average value - x

Vybérova smérodatna odchylka / Sample standard deviation - s

Vztazna hodnota / Asigned value - x*

Robustni smeérodatna odchylka / Robust standard deviation - s*

Nejistota méfeni vztazné hodnoty / Measurement uncertainty of asigned value - ux
p-hodnota testu normality / p-value of normality test

Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s;

Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s,
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg
Opakovatelnost / Repeatability - r

Reprodukovatelnost / Reproducibility - R

[%]
98.9
0.22
98.9
0.22
0.46

0[]
0.14
0.29
0.32

0.8

0.9
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Table 7: z-score and ¢-score

ID z-score [-] (-score [-]
271302 2.4 -0.15
b63fd6 2.4 -0.25
d24f52 -2.4 -0.25
191e81 -1.59 -0.74
a9702a -1.02 -0.46
968ace -0.86 -0.04
526f8f -0.86 -0.08
4970e4 -0.86 -0.38
1559¢5 -0.86 -0.09
31cchc -0.86 -0.09
a5f90f -0.86 -0.39
5f3943 -0.86 -0.07
e9a2b5 -0.71 -0.07
797873 -0.71 -
9de317 -0.7 -0.24
9eaaal -0.58 -0.05
664b70 -0.55 -0.03
1760ff -0.46 -0.02
9308e6 -0.4 -0.14
51f258 -0.09 -0.02
4089af 0.06 0.03
b58068 0.09 0.04
ed90bd 0.22 0.0
5cd479 0.33 0.1
e27853 0.68 0.13
8a28b3 0.68 0.01
165952 0.68 0.31
9623eb 0.68 0.31
92ab3d 0.68 0.13
856fbd 0.68 0.13
503d35 0.68 0.15
ceabal8 0.68 0.01
d1fea8 0.68 0.17

7d1284 0.68 -
119d89 0.68 -
9d28f5 0.68 -
5afa3f 0.68 -

6cb763 0.68 0.19
946645 0.68 0.13
bd8a5f 0.68 0.31
41bb56 0.68 0.13

Continued on next page
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ID z-score [-] (-score [-]

473f5¢ 0.68 0.13
3b1853 0.68 0.07
3bfa79 0.68 0.13
b4ab8c 0.99 0.18
1ad821 1.08 0.42
1fd599 1.61 -

1e0c28 2.07 0.06
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1.21 Testresults

Table 8: Test results - ordered by average value. Outliers
are marked by red color. ux - extended uncertainty of

measurement; x - average value; s, - sample standard
deviation; Vx - variation coefficient

ID Test results ux X So Vix

[%] (%1 [%] [%] [%]

a9702a 844 842 845 01 844 0.15 0.18
081752 85.0 85.0 850 1.0 850 0.0 0.0
b58068 86.4 84,5 845 02 851 1.12 1.32
b4ab8 85.6 84.0 86.0 1.1 852 1.06 1.24
9eaaa0 84.8 852 857 25 852 047 055
968ace 85.0 86.0 850 2.0 853 0.58 0.68
1559¢5 86.0 85.0 850 20 853 0.58 0.68
856fbd 86.0 85.0 85.0 1.0 853 0.58 0.68
a5foof 85.0 86.0 85.0 0.1 853 0.58 0.68
526f8f 86.0 850 86.0 2.0 857 058 0.67
4970e4 85.0 86.0 86.0 03 857 058 0.67
9623eb 85.0 86.0 86.0 0.1 857 0.58 0.67
1760ff 859 858 855 50 858 0.21 0.24
664b70 86.0 859 855 40 858 0.26 0.31
191e81 859 86.0 859 0.2 859 0.06 0.07
27f302 86.2 86.0 856 35 859 031 0.36
1fd599 86.2 859 85.7 - 859 0.26 0.3
165952 86.0 86.0 860 0.1 86.0 0.0 0.0
e27853 86.0 86.0 8.0 1.0 86.0 0.0 0.0
ceaba8 86.0 86.0 86.0 140 86.0 0.0 0.0
8a28b3 86.0 86.0 86.0 140 86.0 0.0 0.0
92ab3d 86.0 850 870 2.0 86.0 1.0 1.16
3bfa79 86.0 86.0 860 20 86.0 0.0 0.0
119d89 86.0 86.0 86.0 = 86.0 0.0 0.0
b63fd6 84.0 85.0 89.0 6.0 86.0 265 3.08
d24f52 86.0 86.0 8.0 20 86.0 0.0 0.0
473f5c 84.0 86.0 880 1.0 86.0 20 233
e9a2b5 86.1 863 858 20 86.1 0.25 0.29
5cd479 856 865 863 1.0 861 05 0.58
9de317 86.5 86.5 858 02 863 04 046
5f3943 86.0 87.0 86.0 25 86.3 0.58 0.67
31ccbc 86.0 87.0 860 2.0 86.3 0.58 0.67
9308e6 86.7 86.5 859 1.0 864 042 048
1ad821 84.0 873 88.1 0.1 864 22 254
Continued on next page
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ID Test results ux X So Vix
[%] [%]  [%] [%] [%]
d1fea8 86.0 870 870 0.7 86.7 058 0.67
3b1853 87.0 86.0 87.0 20 86.7 0.58 0.67
6cb763 87.0 860 870 0.6 86.7 0.58 0.67
bd8a5f 86.0 870 870 0.1 86.7 058 0.67
946645 86.0 87.0 870 1.0 86.7 058 0.67
ed90bd 86.4 86.1 87.8 10.0 86.8 0.91 1.05
1e0c28 86.8 869 869 57 869 0.06 0.07
4089af 86.7 86.8 87.1 0.3 86.9 0.21 0.24
5afa3f 87.0 - - - 87.0 0.0 0.0
9d28f5 87.0 - - - 87.0 0.0 0.0
503d35 88.0 88.0 870 29 87.7 0.58 0.66
797873 88.6 86.5 88.4 - 87.8 1.16 1.32
41bb56 89.0 89.0 88.0 1.0 887 0.58 0.65
51f258 88.8 89.1 882 09 887 046 0.52
7d1284 89.0 - - - 89.0 0.0 0.0
1.2.2 The Numerical Procedure for Determining Outliers
' 5% Critical Value
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Figure 11: Cochran'’s test - sample standard deviations
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1.2.3 Mandel's Statistics
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Figure 15: Interlaboratory Consistency Statistic



1.2.4 Descriptive statistics
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Figure 16: Histogram of all test results

Table 9: Descriptive statistics

Characteristics
Priimérna hodnota / Average value - x

Vybérova smérodatna odchylka / Sample standard deviation - s

Vztazna hodnota / Asigned value - x*

Robustni smeérodatna odchylka / Robust standard deviation - s*
Nejistota méreni vztazné hodnoty / Measurement uncertainty of asigned value - ux ~ 0.98

p-hodnota testu normality / p-value of normality test

Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s;

Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s,

89

90

[%]
86.2
0.96
86.2
0.96

1.0 [-]
0.88
0.66

Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg =~ 1.1

Opakovatelnost / Repeatability - r
Reprodukovatelnost / Reproducibility -

R

1.9
3.1



1.2.5 Evaluation of Performance Statistics
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Figure 20: ¢-score



Table 10: z-score and (-score

ID z-score [-] (-score [-]
a9702a -1.93 -1.88
b63fd6 -1.79 -0.28
081752 -1.27 -0.87
b58068 -1.12 -1.07
b4ab8c -1.06 -0.69
9eaaal -1.05 -0.38
968ace -0.92 -0.4
1559c¢5 -0.92 -0.4
a5f90f -0.92 -0.9
856fbd -0.92 -0.63
4970e4 -0.58 -0.55
9623eb -0.58 -0.56
526f8f -0.58 -0.25
1760ff -0.49 -0.09
664b70 -0.44 -0.1
191e81 -0.31 -0.3
27302 -0.3 -0.08

1fd599 -0.3 -
92ab3d -0.23 -0.1
165952 -0.23 -0.22
e27853 -0.23 -0.16
ceabal8 -0.23 -0.02
8a28b3 -0.23 -0.02
3bfa79 -0.23 -0.1
119d89 -0.23 -
473f5c¢ -0.23 -0.16
d24f52 -0.23 -0.1
€9a2b5 -0.16 -0.07
5cd479 -0.1 -0.07
9de317 0.08 0.08
31cchc 0.12 0.05
53943 0.12 0.04
9308e6 0.15 0.1
1ad821 0.24 0.23
946645 0.47 0.32
6cb763 0.47 0.39
bd8a5f 0.47 0.45
3b1853 0.47 0.2
d1fea8 0.47 0.37
ed90bd 0.57 0.05
1e0c28 0.67 0.11

Continued on next page
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ID z-score [-] (-score [-]
4089af 0.67 0.62
9d28f5 0.81 -
5afa3f 0.81 -
503d35 1.51 0.47
797873 1.68 -

41bb56 2.55 1.75
511258 2.58 1.86

7d1284 2.89 -
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1.3 1Tmm

1.3.1 Testresults

Table 11: Test results - ordered by average value. Outliers
are marked by red color. ux - extended uncertainty of

measurement; x - average value; s, - sample standard
deviation; Vx - variation coefficient

ID Test results ux X S0 Vix
[%] (%1 [%] [%]  [%]
b58068 61.2 572 563 0.5 582 259 445
92ab3d 59.0 57.0 61.0 50 590 20 339
b4ab8 60.2 570 622 1.1 598 262 4.39
e9a2b5 60.0 60.2 600 20 60.1 0.12 0.19
9eaaa0 604 598 605 25 602 035 0.58
b63fd6 56.0 60.0 66.0 12.0 60.7 5.03 8.3
664b70 60.8 613 60.5 40 609 04 0.66
081752 61.0 61.0 610 1.0 61.0 0.0 0.0
8a28b3 61.0 61.0 61.0 140 61.0 0.0 0.0
ceaba8 61.0 61.0 61.0 140 61.0 0.0 0.0
1fd599 62.0 61.2 60.7 - 61.3 0.67 1.09
856fbd 620 61.0 61.0 1.0 61.3 0.58 0.94
e27853 61.0 61.0 620 1.0 613 058 0.94
119d89 61.0 62.0 61.0 - 61.3 0.58 0.94
a5f90f 60.0 63.0 61.0 0.1 613 153 249
968ace 62.0 61.0 620 1.0 61.7 058 0.94
27f302 62.0 622 614 35 619 042 0.67
a9702a 62.0 61.7 619 0.1 619 0.15 0.25
165952 62.0 620 620 0.1 620 0.0 0.0
7d1284 62.0 = = = 62.0 0.0 0.0
4970e4 61.0 61.0 640 04 620 173 279
3bfa79 62.0 620 620 3.0 620 0.0 0.0
1559¢5 620 62.0 620 1.0 62.0 0.0 0.0
9de317 62.2 625 61.8 02 622 035 0.57
1ad821 53.1 612 725 0.1 623 9.74 15.65
526f8f 62.0 62.0 63.0 15 623 058 0.93
5f3943 62.0 63.0 620 25 623 058 0093
3b1853 63.0 62.0 62.0 20 623 058 0.93
946645 62.0 63.0 620 1.0 623 058 0.93
1760ff 625 627 62.0 50 624 04 0.65
5cd479 62.6 625 626 0.1 626 0.05 0.08
6cb763 63.0 620 63.0 0.6 627 058 0.92
9308e6 63.2 63.0 622 1.2 628 053 0.84
ed90bd 63.1 60.6 651 10.0 629 225 3.58
Continued on next page



ID

9d28f5
bd8a5f
191e81
51f258
473f5c¢
4089af
d1fea8
9623eb
31cchc
d24f52
41bb56
503d35
5afa3f
797873
1e0c28

Test results

63.0
63.0
63.2
63.1
64.0
63.1
63.0
63.0
63.0
64.0
64.0
65.0
64.0
64.5
65.0

(%]
63.0
63.3
63.2
65.0
63.4
64.0
64.0
64.0
64.0
64.0
63.0
61.5
65.0

63.0
63.1
63.5
61.0
63.5
63.0
63.0
64.0
63.0
63.0
63.0
66.9
64.7

Continued from previous page

ux
(%]
0.3
0.3
0.6
1.0
0.3
0.6
0.1
2.0
2.0
1.0
4.1

53

X
(%]
63.0
63.0
63.2
63.3
63.3
63.3
63.3
63.3
63.7
63.7
63.7
63.7
64.0
64.3
64.9

1.3.2 The Numerical Procedure for Determining Outliers

So
(%]
0.0
0.0

0.1
0.21
2.08
0.21
0.58
0.58
0.58
0.58
0.58
1.15
0.0
2.71
0.17

Vix
[%]
0.0
0.0
0.17
0.33
3.29
0.33
0.91
0.91
0.91
0.91
0.91
1.81
0.0
4.21
0.27

10 1 ’ _ _ 5%Critical Value
; 5% Kritickd hodnota
3 1% Critical Value
i 1% Kritickd hodnota
8 3 = Sample standard deviation
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Figure 21: Cochran’s test - sample standard deviations




1 I-[-} g8zo091 © 822091
“ “ - €/816L 0208 & €L8L6L
_ _ £33 3 GEPEDS
" i | Fosaaty g2 82 .3 95qdTY
I i | | zsivep 525t gz zSIvep
I 1 - 2022T¢€ RR 8RR 3T lejolo] £3)
1 1| Fas oo °
“ Hr 80,1 bl 8oS/p
_ | per
! L1+ ssats Tt
_ : 8GZITG
\ i | 189161 189161
I ° i | |isespq igegpq
I ° i| | sigzre GI8ZP6
I o 1|+ pgoepe PAO6P3
I ° 1|+ 9280€6 4 9980€6
1 () Ll €92029 =2 6]
I ° L 62vpog g €1ppoe
| ° I i > 6/.¥P1g
! i H09LT o H09LT
- i |+ svo9rve o SY99Y6
I i | | €sg1ae 5 €G8T0€
i |t €veels > €V6EIS
i 1|+ 18197s P 1849275
I I-| | 1zgper @ - e
I Ll riteepe @ [Teope
| vl E svessT > I 9ad
I i [298 Y GI6GST
| I 6.849¢€ F4 6/ei9€
d i | veoL6v ) ¥90L6¥
I i | | vszipL 3 ¥8ZIPL
i 1| | zs6s91 ] 256591
1 o I - ecoLee X e e
I ° L+ zogize N Serr
1 [ L1 195eg96 ) mm.mmmm
I I g
| ” I joeige = joeise
i 1| T 68P6TT o0 68P6TT
o ° - £68/73 = B
o I £G8/79
£ < | [ Pas9ss8 PQ4958
B85 ® I~ 66SPIT ]
g5 o ;. || [ 8550t 4 66SPIT
55 5,88 o | | €agzes 5 eqezes
°s €38 3% ® bl rzsitso = SanLes
2%3235< 52 ) H|Fozavee 8 call8y
sz e Ef sl ° i | I opsgaq & A
e e ET £T ) L geeeop n 9pP3E9q
oE oE 5 5% I . oeeesg
22 23 2 R { ] 1 - Ggqcees © e
<A <A NN — — . — Iume._NQ S mQN mw
° _ ® i | fpeqeze c PR
| @ | | 890859 g heabo
ey _ _ _ _ = 890854
© < ~ o 0 T T T T T 1
(e} (e} (o) (e} To] ™ Te} < m o — o
[%] (o) (-1

ID
Figure 23: Intralaboratory Consistency Statistic
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Figure 24: Interlaboratory Consistency Statistic
1.3.4 Descriptive statistics
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Figure 25: Histogram of all test results




Table 12: Descriptive statistics

Characteristics [%]
Priimérna hodnota / Average value - x 62.1
Vybérova smérodatna odchylka / Sample standard deviation - s 1.34
Vztazna hodnota / Asigned value - x* 62.1
Robustni smérodatna odchylka / Robust standard deviation - s* 1.34
Nejistota méfeni vztazné hodnoty / Measurement uncertainty of asigned value - ux  1.16
p-hodnota testu normality / p-value of normality test 1.0 [-]
Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s, 0.81
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s, 1.85
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg ~ 2.02
Opakovatelnost / Repeatability - r 5.2
Reprodukovatelnost / Reproducibility - R 5.7

1.3.5 Evaluation of Performance Statistics

72.5 1 Questionable performance
Problematické vykonnost
70.0 4 Asigned value
Vztazna hodnota
- Z-score=2/-2
67.5 1

— Z-score=3/-3

Average value of laboratory
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Figure 26: Average values and sample standard deviations
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Figure 28: z-score



C-score [-]

== (-score=2/-2
— (-score=3/-3

= Questionable performance
Problematicka vykonnost

== Unsatisfactory performance
Nevyhovujici vykonnost

S 1lad821
526f8f -
53943 -
3b1853 4
946645
1760ff -
5cd479 -
6cb763 -
9308e6
ed90bd
9d28f5 4
bd8a5sf -
191e81 -

Figure 29: ¢-score

Table 13: z-score and (-score

ID z-score [-] (-score [-]

b58068 -2.91 -3.07
92ab3d -2.34 -0.61
b4ab8c -1.74 -1.46
e€9a2b5 -1.54 -0.9
9eaaal -1.42 -0.69
b63fd6 -1.1 -0.12
664b70 -0.95 -0.31
081752 -0.85 -0.74
8a28b3 -0.85 -0.08
ceaba8 -0.85 -0.08
1fd599 -0.62 -

856fbd -0.6 -0.53
27853 -0.6 -0.53
119d89 -0.6 -

a5f90f -0.6 -0.69
968ace -0.35 -0.31
271302 -0.2 -0.07
a9702a -0.2 -0.23
165952 -0.1 -0.12
7d1284 -0.1 -

4970e4 -0.1 -0.11

Continued on next page
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Continued from previous page

ID z-score [-] (¢-score [-]

3bfa79 -0.1 -0.04
1559¢5 -0.1 -0.09
9de317 0.03 0.04
1ad821 0.09 0.1
526f8f 0.15 0.1
53943 0.15 0.07
3b1853 0.15 0.08
946645 0.15 0.13
1760ff 0.2 0.05
5cd479 0.33 0.38
6cb763 0.39 0.41
9308e6 0.49 0.39
ed90bd 0.59 0.08
9d28f5 0.64 -
bd8a5f 0.64 0.72
191e81 0.8 0.9
511258 0.84 0.87
473f5c¢ 0.89 0.78
4089af 0.89 1.0
d1fea8 0.89 0.92
9623eb 0.89 1.03
31cchc 1.14 0.66
d24f52 1.14 0.66
41bb56 1.14 1.0
503d35 1.14 0.36

5afa3f 1.39 -
797873 1.61 -
1e0c28 2.06 0.51



14 0.5mm

141 Testresults

Table 14: Test results - ordered by average value. Outliers
are marked by red color. ux - extended uncertainty of

measurement; x - average value; s, - sample standard
deviation; Vx - variation coefficient

ID Test results ux X So Vix
[%] (%1 [%] [%]  [%]
b58068 30.5 293 279 04 292 128 439
92ab3d 31.0 28.0 31.0 50 300 173 577
e9a2b5 321 320 322 15 321 01 0.31
b4ab8c 31.9 30.2 356 1.1 326 276 8.48
ceaba8 32.0 33.0 33.0 140 327 058 1.77
856fbd 34.0 320 33.0 20 330 1.0 3.03
3bfa79 33.0 33.0 33.0 29 330 00 0.0
b63fd6 28.0 34.0 370 11.0 33.0 4.58 13.89
8a28b3 340 33.0 33.0 140 333 058 1.73
9eaaad0 339 330 332 25 334 045 1.36
664b70 33.2 341 33.0 40 334 059 1.75
119d89 34.0 34.0 33.0 = 33.7 058 1.71
1ad821 30.1 378 333 00 337 385 114
9de317 334 338 344 02 339 052 153
1e0c28 339 341 338 33 339 0.15 045
27f302 34.0 342 338 35 340 0.2 0.59
165952 34.0 340 340 0.1 340 0.0 0.0
081752 34.0 340 340 1.0 340 0.0 0.0
191e81 34.1 341 340 0.1 341 0.04 0.4
a5f90f 33.0 36.0 340 0.1 343 153 445
e27853 340 340 350 1.0 343 058 1.68
3b1853 350 340 340 1.0 343 0.58 1.68
bd8a5f 34.0 340 350 03 343 058 1.68
a9702a 34.7 345 345 00 346 0.12 0.33
ed90bd 352 319 36.8 10.0 346 25 7.21
473f5c  34.0 35.0 35.0 1.0 347 058 1.67
4970e4 34.0 33.0 370 04 347 208 6.0
difea8 34.0 35.0 350 06 347 0.58 1.67
968ace 34.0 36.0 340 1.0 347 1.15 3.33
797873 34.8 34.1 35.1 = 347 0.51 1.48
5f3943 34.0 35.0 350 25 347 0.58 1.67
51258 35.0 349 349 04 349 0.06 0.17
1fd599 36.1 35.0 33.9 - 350 1.11  3.17
41bb56 36.0 350 340 1.0 350 1.0 2.86
Continued on next page



Continued from previous page

ID Test results ux X S0 Vix
(%] (%]  [%] [%]  [%]
7d1284 35.0 - - - 35.0 0.0 0.0
503d35 350 35.0 350 41 350 0.0 0.0
946645 35.0 350 350 1.0 350 0.0 0.0
526f8f 34.0 360 350 09 350 1.0 2.86
1559¢5 350 350 350 1.0 350 0.0 0.0
5afa3f 35.0 - - - 35.0 0.0 0.0
1760ff 344 355 353 30 350 06 1.73
9623eb 350 36.0 350 0.1 353 0.58 1.63
6cb763 36.0 350 350 06 353 058 1.63
31ccbc 35.0 360 36.0 20 357 0.58 1.62
9d28f5 36.0 - - - 36.0 0.0 0.0
9308e6 36.5 36,5 36.0 0.7 363 0.29 0.79
5c¢d479 369 358 363 1.0 363 053 1.45
4089af 36.5 36.7 365 02 36.6 0.12 0.32
d24f52 38.0 38.0 370 20 37.7 058 153
1.4.2 The Numerical Procedure for Determining Outliers
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Figure 30: Cochran'’s test - sample standard deviations




s C—— zadtep @ " " Tsivep
S o~ 426801 ! o 28 - 126807
5% I=——= 6/VP1S “ o St - 6/7PIS
B2 — 9980¢€6 | ® 5% . . [ 9980¢€6
g 285 - GI8ZP6 I ® =x > s £ 2 SI8IP6
ve ve .mm E | — e lo 0 0N K9} 1 [ ) MM < %We.m m.m m.m F 2022T¢
235238¢ 3 - 9p4E9Q i ® 3% ©3558S52 S22 -9pg9q
FE38 85 e —— e v “ 9 oEsZeg gz ffEacenos
5555 93 53 — o T o3 £ 9w 2 22  €9/029
5 5% eg 9% E=——t JJ09/1 2 ! @55 38228592 2% L joo/T
BN 2R 32 32  — el o0 (e} N 5 | @ <& #>00 Zaih == L96qqTy
Lo : : 1184975 ° d 9 o | | | p8acs
I - SY99Y6 5 - e I 1 F<y99v6
i - JEejeg 2 | ® 1| jeeseg
i - ¥8Z1PL = i ® 1| rv8zIpL
i - G6GST 2 i ® | FS26GST
! - GEPE0S n I M L | I GEPEDS
" = 66SPJT S - o L 665piT
| g 8SZITS = ! ° Ll T ssats
i - ¥90L61 S | ® i | veoLer
I C— €V653S ) | ® 1| eveeis
i — €/8/6L o 1 ® | T €L8L6L
i O JGJELY ° i ® 1| FosiELy
! C— 8e341Ip o I ® I | I 8esyIp
! C——————1 odeggp O c 1 ® |-} ooegoe
[ - PAO6Pd 8 1 ) L1-F paoepa
_ = ezoL6e 4 “ o 1| tezoLee
| E—— J5egpq = ¥ 1| T ssespa
I L - 406450 £ | 1| T i06i5€
i C——-€G8L¢3 h 1 1| I €58LT3
i E——F £G814¢ n i 1| F€s81qg
! I- I89T6T - 1 1 - I89T6T
! - ZSL180 0 1 ® L | +2SL180
| = 20€4LC = “ o 1| T 2osiie
| - 256591 » _ ® 11 2s6s91
i 0 820091 S i ) i - 872091
i = /1£3pP6 = I ° i |t L1£%P6
i E=—= 68P611 S i o i| I 68pP6TT
i E=——3 0/9+99 o i ® | 0.9v99
! — Oeees6 v i °® 1|} oeeesp
“ C——— £qgzes — 1 o | - cqgzes
! - 6/BJ9€ g ! ® L1 te6seige
I C—— gegead WO “ @ “ - gegead
» - 28geyq i - ® 1| [ 289evq
H O §0ze69 i ° 1| I sdzee6d
i - 1Z8pet i ) | 1z8pel
! L - PEgeC6 1 o | + pegeze
_ ! : : ﬂl 8908499 1 - @+ 890859
o w o 1 9 © © < ~ o
m o — — o o m m m m m

[%] (%]

ID

Figure 32: Grubbs' test - average values
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Grubbs’ test - average values without outliers

Figure 33

1.4.3 Mandel's Statistics
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Intralaboratory Consistency Statistic

Figure 34
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Figure 35: Interlaboratory Consistency Statistic

1.4.4 Descriptive statistics
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Figure 36: Histogram of all test results



Table 15: Descriptive statistics

Characteristics

Priimérna hodnota / Average value - x

Vybérova smérodatna odchylka / Sample standard deviation - s

Vztazna hodnota / Asigned value - x*

Robustni smérodatna odchylka / Robust standard deviation - s*

Nejistota méreni vztazné hodnoty / Measurement uncertainty of asigned value - ux
p-hodnota testu normality / p-value of normality test

Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s,

Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s,
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg
Opakovatelnost / Repeatability - r

Reprodukovatelnost / Reproducibility - R

14.5 Evaluation of Performance Statistics

[%]

[%]
34.4
1.31
34.4
1.31
1.15

1.0 [-]

1.19
0.97
1.53

2.7
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Figure 37: Average values and sample standard deviations
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Average values and extended uncertainties of measurement
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Figure 39: z-score
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Figure 40: ¢-score

Table 16: z-score and (-score

ID z-score [-] (-score [-]
92ab3d -3.37 -0.86
1ad821 -2.05 -2.35
e€9a2b5 -1.77 -1.23
b4ab8c -1.41 -1.16
ceabal8 -1.33 -0.12
3bfa79 -1.08 -0.45
856fbd -1.08 -0.61
8a28b3 -0.83 -0.08
9eaaal -0.79 -0.38
664b70 -0.75 -0.24
119d89 -0.57 -
9de317 -0.42 -0.48
1e0c28 -0.37 -0.14
165952 -0.32 -0.36
27302 -0.32 -0.11
081752 -0.32 -0.27
191e81 -0.27 -0.3
e27853 -0.06 -0.05
bd8a5f -0.06 -0.07
a5f90f -0.06 -0.07
3b1853 -0.06 -0.05

Continued on next page




Continued from previous page

ID z-score [-] (¢-score [-]
a9702a 0.11 0.13
ed90bd 0.17 0.02
473f5c¢ 0.19 0.16
4970e4 0.19 0.2
797873 0.19 -
968ace 0.19 0.16
d1fea8 0.19 0.19
53943 0.19 0.09
51f258 0.39 0.43

1fd599 0.44 -
7d1284 0.44 -
5afa3f 0.44 -

946645 0.44 0.38
526f8f 0.44 0.4
41bb56 0.44 0.38
1559¢5 0.44 0.38
503d35 0.44 0.14
1760ff 0.48 0.2
9623eb 0.7 0.8
6cb763 0.7 0.71
b63fd6 0.83 0.1

31ccbc 0.95 0.54
9d28f5 1.21 -

9308e6 1.46 1.41
5cd479 1.47 1.24
4089af 1.64 1.86

d24f52 2.48 1.41



1.5 0.25mm

1.5.1 Testresults

Table 17: Test results - ordered by average value. Outliers
are marked by red color. ux - extended uncertainty of

measurement; x - average value; s, - sample standard
deviation; Vx - variation coefficient

ID Test results ux X S0 Vix
[%] (%1 [%] [%]  [%]
b58068 7.9 7.7 6.5 03 74 074 10.08
92ab3d 80 80 8.0 1.0 8.0 0.0 0.0
1fd599 10.0 87 7.5 - 8.7 1.26 14.43
3bfa79 9.0 90 90 20 9.0 0.0 0.0
ceaba8 8.0 10.0 9.0 140 9.0 1.0 11.11
b63fd6 70 9.0 11.0 5.0 9.0 20 22.22
e9a2b5 9.3 9.2 9.2 1.0 9.2 0.06 0.63
856fbd 11.0 9.0 9.0 20 9.7 1.15 11.95
191e81 9.8 9.7 9.7 0.1 9.7 0.05 048
8a28b3 11.0 100 9.0 140 100 1.0 10.0
bd8a5f 10.0 10.0 10.0 03 10.0 0.0 0.0
41bb56 10.0 10.0 100 0.8 10.0 0.0 0.0
1760ff 9.0 109 102 20 100 0.96 9.61
9de317 103 10.1 9.7 02 100 032 321
a9702a 10.1 10.2 10.0 0.0 10.1 01 0.99
1ad821 8.0 139 85 0.0 101 329 3242
b4ab8 102 92 115 1.1 103 115 11.2
1e0c28 10.2 103 109 1.0 105 0.38 3.62
9308e6 10.7 10.8 105 03 107 0.15 143
119d89 11.0 11.0 10.0 = 10.7 0.58 5.41
52efgf 10.0 11.0 11.0 03 107 058 541
9eaaal0 113 103 105 25 10.7 0.54 5.06
797873 105 105 11.2 - 10.7 04 377
664b70 109 11.1 109 4.0 11.0 0.12 1.05
e27853 11.0 11.0 11.0 1.0 11.0 0.0 0.0
9d28f5 11.0 = = = 11.0 0.0 0.0
5afa3f 11.0 - - - 11.0 0.0 0.0
081752 11.0 11.0 11.0 1.0 11.0 0.0 0.0
31ccbc 11.0 11.0 11.0 1.0 11.0 0.0 0.0
a5foof 11.0 11.0 11.0 0.1 11.0 0.0 0.0
difea8 11.0 11.0 11.0 05 11.0 0.0 0.0
473f5¢  11.0 11.0 11.0 1.0 11.0 0.0 0.0
3b1853 11.0 11.0 11.0 1.0 11.0 0.0 0.0
27302 1.2 113 110 35 112 0.15 137
Continued on next page



Continued from previous page
ID Test results ux X So Vix
[%] (%1 [%] [%]  [%]
4089af 11.2 114 110 03 11.2 0.2 1.79
968ace 11.0 120 11.0 1.0 11.3 0.58 5.09
51258 11.8 109 117 0.1 115 049 43
5f3943 11.0 12.0 120 25 11.7 0.58 495
9623eb 120 120 11.0 0.1 117 0.58 4.95
ed90bd 11.9 102 13.1 10.0 11.7 1.46 1242
1559¢5 12.0 12.0 120 1.0 120 0.0 0.0
4970e4 12.0 11.0 130 03 120 1.0 833
6cb763 12.0 120 120 06 12.0 0.0 0.0
503d35 12.0 12.0 120 28 12.0 0.0 0.0
5c¢d479 131 119 124 1.2 124 0.62 5.01
7d1284 14.0 = = = 140 0.0 0.0
165952 150 150 150 0.1 150 0.0 0.0
d24f52 16.0 16.0 16.0 20 16.0 0.0 0.0
946645 23.0 23.0 180 1.0 213 289 1353

1.5.2 The Numerical Procedure for Determining Outliers
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Figure 41: Cochran'’s test - sample standard deviations




! - S99v6 ® 1 T} sv99v6
" - ZSivTp “ o Lt zsivep
_ - 266691 SR 1| T 266591
_ - ¥8CIPL ! ® | FvszipL
[ C==—————t 6/¥P2S \ ® i |+ 6LvpPdg
i - GEPEOS I °® 1|+ s€pegos
i - €9/929 i ° 1| +€9,a29
e nae —— | Foe:
: F 50551 5 _ ° b [ so6sst
! i = ! o L1 [ Paospe
_ E=——=——7 J9£796 5 _ ° - 09€296
| ===t £V6€lS <] _ ° | b evbels
I C————t 8SUIS 5 ] [T 8sd1s
i E—————1 97e896 o i 1| 222896
i — Je630% = i 1| | le680v
! I 20€JLC 2 1 H|+zosiLe
“ - €6810€ 0 I I} €s81a€
= i mmwﬂw 5 " " - OGIELY
z L Jo64Ge © ! N Mgy
53 Y ERIRa 3 “ “ L 5q0o1€E
- - ZGL180 o 1 1| +zsL180
.8 .,838 2 - icejeg © 1 I deejeg
5535388 £ - GI8ZP6 S 1 |+ <igzre
S2222E o - €5842° 2 2 ! bl FessLze
TEEE 8 =t 0,9+99 = I Ll L ozav99
2222 95 63 == £/8/6L 17 | LIt ezse
U202 23 83 r=————o (eeedp o _ L [ Geeess
KR TT TR C————1 181975 a I I |o 6
L : : C————1 68P6TIL S “ LT Sapet
I —} 9980€6 a 1 “ - mmmmmm
: ==t 872031 _ 1 ° H|+ 822091
! : =1 M%mg w. ! o M [ 289era
_ = ecoL6e Q ! ° LI I ezoLee
_ C— /1£°P6 " _ e N S AR]SIS
I L - 1J09LT c " 0 i1 FuaooLT
I - 9Ga9TY © @ o | +9saaty
! n Hu,mm%% < 22 o 1|+ isegpq
_ = mmwm% o 3 o |+ cagzes
_ : i 1 V] 2= Loz s |® H 183161
_ [ Pai9S8 & 22 € 5 848,810 L1+ pajocs
! O sqze6d < °% 538 ,£2323 °® L1} cqzeee
_ - 9p4£9q ) 2% £2§383%3< e 1| F 9pigaq
P hat S vwg 532 25 w8 5L 1
i = F 8egee) S 525225 8858 | @ i| [ gegedd
I - o BE 885 FESLSE o 1| 6LB)9€
| — mmmmﬁ . 22323822882 oo FIr mmmmwﬁ
| L |
_ [ peqeze e o | | | ° b| [ pegeze
T T T T T T T T Q T T L T T T T w T _I woowmﬂ
e ® 3 & 8 ® 3 & 8 w2 o2 na e n
N & A4 A4 4 o o o o NS R 8- 4 3= ~ 0o
[%] [%]

ID

Figure 43: Grubbs' test - average values
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Figure 45
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Figure 46: Interlaboratory Consistency Statistic

1.5.4 Descriptive statistics
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Figure 47: Histogram of all test results




Table 18: Descriptive statistics

Characteristics [%]
Priimérna hodnota / Average value - x 10.8
Vybérova smérodatna odchylka / Sample standard deviation - s 1.57
Vztazna hodnota / Asigned value - x* 10.8
Robustni smérodatna odchylka / Robust standard deviation - s* 1.57
Nejistota méreni vztazné hodnoty / Measurement uncertainty of asigned value - ux ~ 1.25
p-hodnota testu normality / p-value of normality test 1.0 [-]
Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s, 1.53
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s, 0.61
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg ~ 1.65
Opakovatelnost / Repeatability - r 1.7
Reprodukovatelnost / Reproducibility - R 4.6

1.5.5 Evaluation of Performance Statistics

16 Questionable performance @
o Problematickd vykonnost
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Figure 48: Average values and sample standard deviations
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Figure 51: ¢-score
Table 19: z-score and (-score
ID z-score [-] (-score [-]
b58068 -2.17 -2.66
92ab3d -1.77 -1.74
1ad821 -1.62 -2.03
1fd599 -1.31 -
3bfa79 -1.14 -0.76
ceaba8 -1.14 -0.13
b63fd6 -1.14 -0.35
e€9a2b5 -0.99 -0.97
856fbd -0.71 -0.48
191e81 -0.68 -0.85
8a28b3 -0.5 -0.06
bd8a5f -0.5 -0.61
41bb56 -0.5 -0.53
1760ff -0.5 -0.33
9de317 -0.48 -0.59
a9702a -0.44 -0.55
b4ab8c -0.31 -0.29
1e0c28 -0.21 -0.2
9308e6 -0.08 -0.1
119d89 -0.08 -
526f8f -0.08 -0.1

Continued on next page



Continued from previous page

ID z-score [-] (¢-score [-]
9eaaal -0.06 -0.03
797873 -0.04 -
664b70 0.11 0.04
27853 0.13 0.13

9d28f5 0.13 -
5afa3f 0.13 -

31ccbc 0.13 0.13
473f5c 0.13 0.13
3b1853 0.13 0.13
081752 0.13 0.13
a5f90f 0.13 0.17
d1fea8 0.13 0.15
27302 0.24 0.1
4089af 0.26 0.32
968ace 0.35 0.34
511258 0.43 0.54
5f3943 0.56 0.31
9623eb 0.56 0.7
ed90bd 0.6 0.09
6cb763 0.77 0.87
503d35 0.77 0.39
1559¢5 0.77 0.75
4970e4 0.77 0.94
5cd479 1.05 0.93
7d1284 2.04 =

165952 2.68 3.35

d24f52 3.31 2.21



1.6 0,125 mm

1.6.1 Testresults

Table 20: Test results - ordered by average value. Outliers
are marked by red color. ux - extended uncertainty of

measurement; x - average value; s, - sample standard
deviation; Vx - variation coefficient

ID Test results ux X So Vix

[%] [%] [%] [%] [%]
92ab3d 0.0 1.0 1.0 1.0 0.7 058 86.6
3bfa79 1.0 1.0 1.0 - 1.0 0.0 0.0

b58068 1.2 1.1 1.1 02 1.1 0.07 6.38
191e81 13 12 13 00 13 002 184
856fbd 2.0 1.0 1.0 1.0 1.3 0.58 433
9308e6 14 14 15 0.1 14 0.06 4.03
1e0c28 15 15 16 02 15 0.06 3.77
1ad821 15 15 1.7 00 1.6 0.1 6.49
ed90bd 1.6 13 2.1 10.0 1.7 04 2425
1760ff 1.6 1.6 19 05 1.7 0.18 10.6
a%9702a 1.7 1.7 1.7 00 1.7 0.0 0.0
797873 19 1.8 1.9 = 1.9 0.06 3.09
4089af 19 19 19 00 19 0.0 0.0
503d35 20 20 20 12 20 0.0 0.0
946645 2.0 20 20 1.0 2.0 0.0 0.0
9623eb 2.0 20 20 01 20 0.0 0.0
e27853 2.0 20 20 1.0 20 0.0 0.0
9d28f5 2.0 - = = 20 0.0 0.0
526f8f 2.0 20 20 01 20 0.0 0.0
31ccbc 20 20 20 1.0 20 0.0 0.0
difea8 2.0 20 20 05 20 0.0 0.0
41bb56 2.0 20 20 05 20 0.0 0.0
b63fd6 20 20 20 1.0 20 0.0 0.0
473f5c¢ 2.0 20 20 1.0 20 0.0 0.0
3b1853 2.0 2.0 20 05 20 0.0 0.0
bd8a5f 2.0 2.0 20 01 20 0.0 0.0
664b70 2.1 2.0 2.0 40 20 0.06 284
9de317 25 20 19 02 21 035 1648
9eaaad 26 19 20 25 22 034 1581
b4ab8 2.1 2.0 25 0.1 22 026 12.03
e9a2b5 20 22 24 03 22 02 9.09
6cb763 3.0 20 20 06 23 0.58 2474
8a28b3 3.0 2.0 2.0 140 23 0.58 2474
27f302 23 24 24 35 24 0.06 244
Continued on next page



Continued from previous page
ID Test results ux X So Vix
[%] (%] [%] [%]  [%]
ceaba8 2.0 3.0 3.0 140 2.7 0.58 21.65
4970e4 3.0 20 3.0 0.1 27 0.58 21.65
5f3943 2.0 3.0 3.0 25 27 058 21.65
5cd479 32 2.7 3.0 05 3.0 026 8.63
51258 3.1 28 3.0 00 3.0 015 5.5
119d89 3.0 3.0 3.0 - 3.0 0.0 0.0
1559¢5 3.0 3.0 3.0 1.0 3.0 0.0 0.0
081752 3.0 3.0 3.0 20 3.0 0.0 0.0
a5foof 3.0 3.0 3.0 0.1 3.0 0.0 0.0
968ace 3.0 3.0 40 1.0 33 0.58 17.32
7d1284 6.0 - - - 6.0 0.0 0.0
165952 6.0 6.0 6.0 01 6.0 0.0 0.0
d24f52 70 70 70 20 7.0 0.0 0.0

1.6.2 The Numerical Procedure for Determining Outliers
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Figure 52: Cochran'’s test - sample standard deviations
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Figure 54: Grubbs’ test - average values without outliers
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1.6.3 Mandel's Statistics
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Figure 55: Intralaboratory Consistency Statistic
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1.6.4 Descriptive statistics
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Figure 57: Histogram of all test results
Table 21: Descriptive statistics
Characteristics [%]
Priimérna hodnota / Average value - x 2.1
Vybérova smérodatna odchylka / Sample standard deviation - s 0.58
Vztazna hodnota / Asigned value - x* 2.1
Robustni smeérodatna odchylka / Robust standard deviation - s* 0.58
Nejistota méreni vztazné hodnoty / Measurement uncertainty of asigned value - ux ~ 0.76
p-hodnota testu normality / p-value of normality test 1.0[-]
Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s; 0.56
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s, 0.28
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg ~ 0.63
Opakovatelnost / Repeatability - r 0.8

Reprodukovatelnost / Reproducibility - R 1.8



1.6.5 Evaluation of Performance Statistics
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Figure 61: ¢-score



Table 22: z-score and (-score

ID

92ab3d
3bfa79
b58068
191e81
856fbd
9308e6
1e0c28
1ad821
ed90bd

1760ff
a9702a
797873
4089af
503d35
9d28f5
946645
27853
9623eb
526f8f
d1fea8
bd8a5f
3b1853
473f5c¢
b63fd6
31cchc
41bb56
664b70
9de317
9eaaal
e9a2b5
b4ab8c
8a28b3
6cb763
271302
ceabal8
53943
4970e4
5cd479
51f258
119d89
a5f90f

z-score [-]
-2.43
-1.86
-1.63
-1.42
-1.29
-1.12
-0.94
-0.88
-0.72
-0.66
-0.66
-0.37
-0.32
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.09
0.05
0.13
0.2
0.2
0.42
0.42
0.48
0.99
0.99
0.99
1.49
1.51
1.56
1.56

¢-score [-]
-1.13
-1.21
-1.08
-0.6
-0.84
-0.7
-0.67
-0.04
-0.42
-0.5
-0.24
-0.06
-0.07
-0.07
-0.11
-0.11
-0.09
-0.11
-0.09
-0.07
-0.07
-0.07
-0.09
-0.01
0.04
0.03
0.14
0.15
0.02
0.26
0.08
0.04
0.22
0.75
0.95
1.15

1.18

Continued on next page
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Appendix — EN 933-1 Determination of particle size distribution - Sieving method

Continued from previous page

ID z-score [-] (-score [-]
081752 1.56 0.43
1559¢5 1.56 0.73
968ace 2.14 0.99
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1.7 0.063 mm

1.71

Test results

Table 23: Test results - ordered by average value. Outliers

are marked by red color.

deviation; Vx - variation coefficient

ID

165952
92ab3d
9308e6
3bfa79

1760ff
191e81
b58068
ed90bd
1e0c28
856fbd
41bb56
1ad821
797873
a9702a
503d35
4089af
d1fea8
9de317
1fd599
bd8a5f
473f5c¢
946645
31cchc
e9a2b5
9d28f5
526f8f
b63fd6
664b70
3b1853
9623eb
e27853
b4ab8c
271302
9eaaal

Test results

0.0
0.0
0.1
0.4
0.3
0.4
0.4
0.4
0.4
0.7
0.6
0.7
0.6
0.6
0.6
0.7
0.7
1.4
0.8
0.9
0.8
0.8
0.9
0.9
0.9
0.8
0.9
1.0
1.0
1.1
1.0
0.9
1.0
1.5

(%]
0.0
0.0
0.2
0.3
0.4
0.4
0.3
0.3
0.4
0.5
0.5
0.8
0.5
0.6
0.7
0.7
0.8
0.5
0.8
0.8
0.9
0.8
0.8
0.9
1.0
1.0
0.9
1.0
1.1
1.0
1.2
1.2
0.9

0.0
0.0
0.3
0.3
0.3
0.4
0.5
0.6
0.5
0.3
0.5
0.2
0.6
0.6
0.6
0.7
0.8
0.5
0.8
0.8
0.8
1.0
0.9
0.8
0.9
1.0
1.0
1.0
0.9
1.1
1.1
1.1
1.0

ux
(%]
0.0
1.0
0.2
0.3
0.2
0.0
0.0
10.0
0.1
0.5
0.1
0.0
0.0
0.7
0.0
0.4
0.2
0.1
0.5
1.0
0.3
0.2
0.1
0.2
4.0
0.2
0.1
0.1
0.1
3.5
2.5

X
[%]
0.0
0.0
0.2
0.3
0.4
0.4
0.4
0.4
0.4
0.5
0.5
0.6
0.6
0.6
0.6
0.7
0.8
0.8
0.8
0.8
0.8
0.9
0.9
0.9
0.9
0.9
1.0
1.0
1.0
1.0
1.0
1.1

1.1

1.1

So
(%]
0.0
0.0
0.1
0.06
0.08
0.0
0.09
0.15
0.06
0.2
0.06
0.35
0.03
0.0
0.06
0.01
0.06
0.51
0.01
0.06
0.06
0.12
0.06
0.06
0.0
0.1
0.06
0.06
0.0
0.12
0.06
0.15
0.1
0.33

ux - extended uncertainty of
measurement; x - average value; s, - sample standard

Vix
[%]

50.0
17.32
22.88

0.0
21.44
35.25
13.32

40.0
10.83
63.65

5.49

0.0

9.12

1.47

7.53
65.68

1.25

6.93

6.93
13.32

6.66

6.66

0.0
11.11

5.97

5.97

0.0
11.17

5.59
14.32

9.09
29.53

Continued on next page



Continued from previous page

ID Test results ux X

[%] [%]  [%]
53943 11 13 12 25 1.2
4970e4 13 1.1 13 01 1.2
8a28b3 1.1 1.4 1.2 20 1.2
6cb763 13 13 12 06 1.3
1559¢5 15 15 15 02 15
5c¢d479 16 14 16 03 1.5
ceaba8 1.7 15 16 20 1.6
119d89 1.7 1.7 1.6 - 1.7
968ace 2.0 20 10 10 1.7
081752 2.0 1.0 20 20 1.7
51f258 2.0 1.7 19 02 1.9
a5f90f 2.0 2.0 20 0.1 20
5afa3f 3.0 - - 3.0
7d1284 52 - - 5.2
d24f52 6.2 6.2 6.2 20 6.2

1.7.2 The Numerical Procedure for Determining Outliers

So
(%]
0.1

0.12
0.15
0.06
0.0
0.15
0.1
0.06
0.58
0.58
0.15
0.0
0.0
0.0
0.0

Vix
[%]
8.33
9.36
12.39
4.56
0.0
9.69
6.25
3.46
34.64
34.64
8.18
0.0
0.0
0.0
0.0
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Figure 62: Cochran'’s test - sample standard deviations
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Figure 63: Grubbs' test - average values
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Figure 64: Grubbs' test - average values without outliers



1.7.3 Mandel's Statistics
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Figure 66: Interlaboratory Consistency Statistic



1.7.4 Descriptive statistics
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Figure 67: Histogram of all test results

Table 24: Descriptive statistics

Characteristics

Priimérna hodnota / Average value - x

Vybérova smérodatna odchylka / Sample standard deviation - s

Vztazna hodnota / Asigned value - x*

Robustni smeérodatna odchylka / Robust standard deviation - s*

Nejistota méfeni vztazné hodnoty / Measurement uncertainty of asigned value - ux
p-hodnota testu normality / p-value of normality test

Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s;

Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s,
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg
Opakovatelnost / Repeatability - r

Reprodukovatelnost / Reproducibility - R

3.0

[%]
0.9
0.48
0.9
0.48
0.69
1.0 [-]
0.47
0.18
0.5
0.5
1.4



1.75 Evaluation of Performance Statistics
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Figure 69: Average values and extended uncertainties of measurement
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Figure 71: ¢-score



Table 25: z-score and (-score

ID z-score [-] (-score [-]

165952 -1.9 -1.31
92ab3d -1.9 -0.75
9308e6 -1.48 -0.96
3bfa79 -1.2 -0.76
1760ff -1.16 -0.77
191e81 -1.12 -0.78
b58068 -1.07 -0.74
ed90bd -0.99 -0.05
1e0c28 -0.99 -0.68
856fbd -0.85 -0.48
41bb56 -0.78 -0.53
1ad821 -0.74 -0.51
797873 -0.73 -
a9702a -0.64 -0.44
503d35 -0.57 -0.28
4089af -0.47 -0.33
d1fea8 -0.29 -0.18
9de317 -0.29 -0.19
1fd599 -0.22 -
bd8a5f -0.15 -0.1
473f5c¢ -0.15 -0.09
946645 -0.08 -0.03
31cchc -0.08 -0.05
e€9a2b5 -0.08 -0.06
9d28f5 -0.01 -
526f8f -0.01 -0.01
664b70 0.13 0.01
b63fd6 0.13 0.08
3b1853 0.2 0.13
9623eb 0.27 0.18
e27853 0.27 0.18
b4ab8c 0.34 0.23
271302 0.41 0.05
9eaaal 0.47 0.09
5f3943 0.61 0.1
8a28b3 0.68 0.15
4970e4 0.68 0.47
6cb763 0.75 0.39
1559¢5 1.24 0.82
5cd479 1.28 0.81
ceabal8 1.45 0.33

Continued on next page
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ID
081752
119d89
968ace
51f258
a5f90f

Veveii 331/95 | 602 00 Brno | Czech Republic
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z-score [-]
1.59
1.59
1.59
2.01
2.29

¢-score [-]
0.36
0.63
1.33
1.56
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2 Appendix - EN 933-3 Determination of particle shape - Flakiness index

21 Testresults

Table 26: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient
ID Test results ux X So Vix

[%] (%] [%] [%] [%]

473f5c¢ 80 80 7.0 1.0 7.7 058 753

165952 80 80 80 01 80 00 00

41bb56 80 90 80 10 83 058 6.93

9308e6 9.7 95 96 03 96 01 1.04

797873 11.0 1.0 110 - 11.0 00 0.0

2.2 The Numerical Procedure for Determining Outliers
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Figure 72: Cochran'’s test - sample standard deviations



F @ Average value of laboratory  rems= === == === === === === === === ==—==—==—==
11 Pramérny vysledek laboratore ®
Average value
Pramérna hodnota
_ 5% Critical Value
5% Kritickd hodnota
10 ~ 1% Critical Value
1% Kritickd hodnota
o
SR
[
8 - @
o
7

Figure 73: Grubbs' test - average values

2.3 Mandel's Statistics

_ 5% Critical Value g
1.75 1 5% Kriticka hodnota
' 1% Critical Value
————————————————————————————————————————— ~ 1% Kritick4 hodnota
1.50 A
1.25 A
— 1.00
Y
0.75 A
0.50 A
0.25 A
000 1 1 1 1 1
@] © ©
g "r;l 9 (] K’
) ) Q [%¢] ®©
§ § 3 $ 5
v ~ Al ()} N
ID

Figure 74: Intralaboratory Consistency Statistic
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Figure 75: Interlaboratory Consistency Statistic
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Table 27: Descriptive statistics

Characteristics [%]
Priimérna hodnota / Average value - x 8.9
Vybérova smérodatna odchylka / Sample standard deviation - s 1.37
Vztazna hodnota / Asigned value - x* 8.9
Robustni smérodatna odchylka / Robust standard deviation - s* 1.39
Nejistota méfeni vztazné hodnoty / Measurement uncertainty of asigned value - ux 0.78
p-hodnota testu normality / p-value of normality test 0.016 [-]
Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s, 1.36
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s, 0.37
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg 1.41
Opakovatelnost / Repeatability - r 1.0
Reprodukovatelnost / Reproducibility - R 3.9

2.5 Evaluation 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: z-score
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Figure 80: ¢-score

Table 28: z-score and ¢-score

ID
473f5c
165952
41bb56
9308e6
797873

z-score [-]
-0.9
-0.66
-0.42
0.49
1.49

¢-score [-]
-0.99
-1.17
-0.46
0.83



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

3.1 Testresults

Table 29: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient
ID Test results ux X So Vix

(%] [%] [%] [%] [%]
c7¢c309 80 80 80 35 80 0.0 0.0
b4ab8 75 9.0 81 04 82 075 09.21
e9a2b5 84 84 84 06 84 00 0.0
081752 93 94 95 1.0 94 0.1 1.06
664b70 10.7 96 84 20 96 1.15 12.02
6cb763 9.0 100 100 1.0 9.7 058 5097
bd8a5f 10.0 10.0 9.0 0.1 9.7 058 597
4970e4 9.7 101 95 12 98 031 3.13
51f258 95 98 101 04 9.8 03 3.06
53943 92 99 103 13 98 056 568
5afa3f  10.0 - - - 100 0.0 0.0
b2e5a7 100 11.0 10.0 - 103 0.58 5.59
968ace 10.8 105 10.6 1.0 106 0.15 1.44
1e0c28 10.0 11.0 11.0 1.7 10.7 0.58 5.41
9623eb 11.0 11.0 11.0 0.2 11.0 0.0 0.0
526f8f 11.5 107 112 06 111 04 3.63
4089af 11.6 120 133 15 123 0.89 7.23
7d1284 13.0 - - - 13.0 0.0 0.0
5c¢d479 120 130 140 - 130 1.0 7.69
1760ff 15.0 13.0 12.0 2.0 133 1.53 11.46
165952 15.0 150 150 0.2 150 0.0 0.0



3.2 The Numerical Procedure for Determining Outliers
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Figure 81: Cochran'’s test - sample standard deviations
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Figure 82: Grubbs' test - average values



3.3 Mandel's Statistics
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Figure 83: Intralaboratory Consistency Statistic

5% Critical Value

[ == 5% Kritick hodnota
2 1. ___ 1%Critical Value
1% Kritickd hodnota
Stragglers
= Vybocujici hodnoty
. Outliers
19 om Odlehlé hodnoty |:| |:|
P S S S S S S SN SN SN S S s B I 5 O N N S
= juggoooo=
-1 1
B0 W b bbb bl bk b e et sl e b el el et el ek el el el e Gl e
T T T T T T T T T T T T T T T T T T T
©® Q@ F & 3 O
N o L P o N &
O M O NNy ©
sy EFES
~ o Y L 5

Q "~ x ON o
N R & v g & I o 5 &
N 9 N & o o 9 & un o
§S835e58a848 8
S © © L & v un Q O

ID

89621)5 _

(9
S &
o 5
N ¥
¢ 9

Figure 84: Interlaboratory Consistency Statistic




3.4 Descriptive statistics
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Figure 85: Histogram of all test results
Table 30: Descriptive statistics
Characteristics [%]
Primérna hodnota / Average value - x 10.6
Vybérova smérodatna odchylka / Sample standard deviation - s 1.81
Vztazna hodnota / Asigned value - x* 10.4
Robustni smérodatna odchylka / Robust standard deviation - s* 1.6
Nejistota méreni vztazné hodnoty / Measurement uncertainty of asigned value - ux ~ 0.44
p-hodnota testu normality / p-value of normality test 1.0 [-]
Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s; 1.78
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s, 0.62
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg ~ 1.88
Opakovatelnost / Repeatability - r 1.7

Reprodukovatelnost / Reproducibility - R 5.3



3.5 Evaluation 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



z-score [-]
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Figure 88: z-score
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Figure 89: ¢-score



Table 31: z-score and (-score

ID z-score [-] (-score [-]
c7c309 -1.49 -0.67
b4ab8c -1.36 -3.68
e9a2b5 -1.24 -2.67
081752 -0.61 -0.9
664b70 -0.51 -04
6cb763 -0.45 -0.65
bd8a5f -0.45 -1.59
4970e4 -0.38 -0.48
51f258 -0.36 -0.93
53943 -0.36 -0.43

5afa3f -0.24 -
b2e5a7 -0.03 -

968ace 0.16 0.24
1e0c28 0.18 0.17
9623eb 0.39 1.3
526f8f 0.47 1.02
4089af 1.21 1.26

7d1284 1.64 =
5cd479 1.64 -
1760ff 1.85 1.44
165952 2.9 9.65



4 Appendix - EN 933-8 Assessment of fines - Sand equivalent test

41 Testresults

Table 32: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vix
[%] [%] [%] [%] [%]
41bb56 44.0 440 43.0 2.0 437 0.58 1.32
bd8a5f 56.0 58.0 58.0 1.1 573 1.15 2.01
f26de6 58.0 58.0 59.0 1.0 583 0.58 0.99
92ab3d 595 603 599 1.1 599 04 0.67
694b2b 61.2 628 60.7 - 616 1.1 1.78
3d85a9 629 625 63.2 - 629 035 0.56
c7c309 664 66.1 644 7.0 656 1.08 1.64
b023e3 66.0 66.7 664 2.1 664 0.34 0.51
856fbd 674 669 664 20 669 05 0.75
fodbc3 68.0 66.7 673 0.8 673 0.65 0.97

4.2 The Numerical Procedure for Determining Outliers
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Figure 90: Cochran'’s test - sample standard deviations
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Figure 91: Grubbs’ test - average values

4.3 Mandel's Statistics
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Figure 92: Intralaboratory Consistency Statistic
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Figure 93: Interlaboratory Consistency Statistic
4.4 Descriptive statistics
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Figure 94: Histogram of all test results




Table 33: Descriptive statistics

Characteristics [%]
Priimérna hodnota / Average value - x 61.0
Vybérova smérodatna odchylka / Sample standard deviation - s 7.08
Vztazna hodnota / Asigned value - x* 62.1
Robustni smérodatna odchylka / Robust standard deviation - s* 4.72
Nejistota méfeni vztazné hodnoty / Measurement uncertainty of asigned value - ux  1.87
p-hodnota testu normality / p-value of normality test 0.0 [-]
Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s, 7.07
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s, 0.74
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation -sg 7.1
Opakovatelnost / Repeatability - r 2.1
Reprodukovatelnost / Reproducibility - R 19.9

4.5 Evaluation of Performance Statistics
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Figure 95: Average values and sample standard deviations
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Figure 96: Average values and extended uncertainties of measurement
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Figure 97: z-score
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Figure 98: (-score

Table 34: z-score and ¢-score

ID
41bb56
bd8a5f
f26de6
92ab3d
694b2b
3d85a9
c7¢309
b023e3
856fbd
f04bc3

z-score [-] (¢-score [-]

-3.91
-1.01
-0.8
-0.47
-0.12
0.16
0.74
0.89
1.01
1.1

-6.75
-2.21
-1.79
-1.03

0.48
1.49
1.75
2.57




5 Appendix - EN 933-9 Assessment of fines - Methylene blue test

B1 Testresults

Table 35: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vix
[%] [%] [%] [%] [%]
41bb56 0.7 0.7 0.7 01 0.7 0.0 0.0
503d35 0.7 0.7 0.7 02 0.7 0.0 0.0
31ccbc 0.8 08 08 02 0.8 0.0 0.0
1ad821 09 09 1.0 00 09 0.06 6.19
bd8a5f 0.9 09 1.0 00 09 0.06 6.19
93086 0.9 09 1.0 0.1 09 0.03 27
473f5¢ 09 1.0 1.0 0.1 1.0 0.06 5097
a5f90f 1.0 1.0 10 00 1.0 00 0.05
b74bb7 1.0 10 10 0.0 1.0 0.0 0.0
ce37¢5 1.0 11 1.0 0.1 1.0 0.06 5.64
228a3e5 1.2 1.2 12 03 12 0.0 0.0
eabb6f 1.2 12 12 02 12 003 234
1760ff 13 1.2 1.2 02 1.2 0.06 4.68
92ab3d 1.4 15 1.4 01 1.4 0.06 4.03
8c78e 15 1.8 15 05 16 0.17 10.83
1fd599 43 43 42 - 43 0.03 0.59



Numerical Procedure for Determining Outliers
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Figure 99: Cochran'’s test - sample standard deviations
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Figure 100: Cochran's test - sample standard deviations without outliers
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Figure 101: Grubbs’ test - average values
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Figure 102: Grubbs’ test - average values without outliers




5.3 Mandel's Statistics
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Figure 103: Intralaboratory Consistency Statistic
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Figure 104: Interlaboratory Consistency Statistic



5.4 Descriptive statistics
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Figure 105: Histogram of all test results
Table 36: Descriptive statistics

Characteristics [%]
Primérna hodnota / Average value - x 1.0
Vybérova smérodatna odchylka / Sample standard deviation - s 0.24
Vztazna hodnota / Asigned value - x* 1.0
Robustni smérodatna odchylka / Robust standard deviation - s* 0.26
Nejistota méreni vztazné hodnoty / Measurement uncertainty of asigned value - ux ~ 0.08
p-hodnota testu normality / p-value of normality test 1.0 [-]
Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s; 0.24
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s, 0.04
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - s =~ 0.24
Opakovatelnost / Repeatability - r 0.1

Reprodukovatelnost / Reproducibility - R 0.7



5.5 Evaluation of Performance Statistics
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Figure 106: Average values and sample standard deviations
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Figure 107: Average values and extended uncertainties of measurement
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Figure 108: z-score
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Figure 109: ¢-score



Table 37: z-score and (-score

ID
41bb56
503d35
31cchc
1ad821
bd8a5f
9308e6
473f5c¢
a5f90f
b74bb7
ce37e5
228ae5
eabb6f
1760ff
92ab3d
8c786e

z-score [-]
-1.3
-1.3
-0.92
-0.4
-04
-0.4
-0.28
-0.15
-0.15
-0.06
0.62
0.74
0.74
1.51
1.76

¢-score [-]
-2.59
-1.56
-1.1
-1.18
-1.25
-0.86
-0.55
-0.47
-0.46
-0.11
0.49
0.98
0.89
3.01
0.91



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

6.1 Testresults

Table 38: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vix

[%] (%] [%] [%] [%]

31ccbc 750 740 750 20 747 058 0.77

8c786e 80.6 80.8 804 0.7 806 0.2 0.25

f26de6 82.0 81.0 81.0 1.0 813 0.58 0.71

09b709 83.6 828 828 1.0 831 046 0.56

aef78b 84.0 83.0 84.0 3.2 837 0.58 0.69

6.2 The Numerical Procedure for Determining Outliers
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Figure 110: Cochran’s test - sample standard deviations
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Figure 111: Grubbs’ test - average values

6.3 Mandel's Statistics
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Figure 112: Intralaboratory Consistency Statistic



ZK 2020/1 Appendix — EN 933-10 Assessment of fines - Grading of filler aggregates (air jet sieving)
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Figure 113: Interlaboratory Consistency Statistic
6.4 Descriptive statistics
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Figure 114: Histogram of all test results
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Table 39: Descriptive statistics

Characteristics [%]
Priimérna hodnota / Average value - x 80.7
Vybérova smérodatna odchylka / Sample standard deviation - s 3.58
Vztazna hodnota / Asigned value - x* 81.3
Robustni smérodatna odchylka / Robust standard deviation - s* 2.41
Nejistota méfeni vztazné hodnoty / Measurement uncertainty of asigned value - ux 1.35
p-hodnota testu normality / p-value of normality test 0.006 [-]
Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s, 3.57
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s, 0.5
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg 3.6
Opakovatelnost / Repeatability - r 1.4
Reprodukovatelnost / Reproducibility - R 10.1

6.5 Evaluation of Performance Statistics
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Figure 115: Average values and sample standard deviations
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Figure 116: Average values and extended uncertainties of measurement
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Figure 117: z-score



C-score [-]

- (-score=2/-2 -
— (-score=3/-3

= Questionable performance
Problematicka vykonnost

— £
o 2601@6 i

Figure 118: {-score

Table 40: z-score and (-score

ID
31cchc
8c786e
f26de6
09b709
aef78b

z-score [-]

-2.74
-0.27
0.03
0.75
1.0

¢-score [-]

-2.73
-0.44
0.04
1.08
0.69



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

71 Testresults

Table 41: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient

ID

856fbd
eabb6f
1760ff
b577cd
f04bc3
165952
ed90bd
ad4665

Test results

[-]
13.0
13.8
13.9
14.0
14.0
14.0
15.0
16.0

ux
[-]
1.0
0.4
0.5
0.1
0.6
0.0
1.5
1.0

72 The Numerical Procedure for Determining Outliers
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Figure 119: Grubbs’ test - average values



7.3 Mandel's Statistics
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74 Descriptive statistics
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Figure 121: Histogram of all test results



Table 42: Descriptive statistics

Characteristics -1
Priimérna hodnota / Average value - x 14.2
Vybérova smérodatna odchylka / Sample standard deviation - s 0.9
Vztazna hodnota / Asigned value - x* 14.2
Robustni smérodatna odchylka / Robust standard deviation - s* 0.8
Nejistota méfeni vztazné hodnoty / Measurement uncertainty of asigned value - ux 0.35
p-hodnota testu normality / p-value of normality test 0.124 [-]

7.5 Evaluation of Performance Statistics
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Figure 122: Average values and extended uncertainties of measurement
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Table 43: z-score and (-score

ID
856fbd
eabb6f
1760ff
b577cd
fo4bc3
165952
ed90bd
ad4665

z-score [-]
-1.34
-0.45
-0.38
-0.23
-0.23
-0.23
0.88
1.98

¢-score [-]
-0.88
-0.39
-0.32
-0.22
-0.18
-0.22
0.45
1.3



8 Appendix-EN1097-2 Methods for the determination of resistance to fragmentation
- chapter 5

8.1 Testresults

Table 44: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient

ID Test results  ux
[-] [-]
6cb763 14.0 1.0
1760ff 15.0 2.0
fo4bc3 15.0 0.7
eabb6f 15.2 0.4
b023e3 15.9 0.2
473f5c¢ 16.0 1.0
41bb56 16.0 1.0
694b2b 16.1 -
1e0c28 18.0 0.5
165952 18.0 0.0
92ab3d 22.0 -

8.2 The Numerical Procedure for Determining Outliers
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Figure 125: Grubbs’ test - average values



8.3 Mandel's Statistics

5% Critical Value
5% Kritickd hodnota
2 - 1% Critical Value
1% Kritickd hodnota
Stragglers
Vybocujici hodnoty
Outliers
Odlehlé hodnoty

i

h [-]

0 [ O O =3
_1—
_2_
- """
S o
& & & & 2 o0& £ 5 & & 3
5 £ § ¢ 8§ £ 35 § § 8 i
o N
s ~ 0 ¢ 0§ 9+ g & L L ¥
ID

Figure 126: Interlaboratory Consistency Statistic

84 Descriptive statistics
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Figure 127: Histogram of all test results



Table 45: Descriptive statistics

Characteristics -1
Priimérna hodnota / Average value - x 16.5
Vybérova smérodatna odchylka / Sample standard deviation - s 2.2
Vztazna hodnota / Asigned value - x* 16.5
Robustni smérodatna odchylka / Robust standard deviation - s* 2.37
Nejistota méfeni vztazné hodnoty / Measurement uncertainty of asigned value - ux 0.89
p-hodnota testu normality / p-value of normality test 0.017 [-]

8.5 Evaluation of Performance Statistics
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Figure 128: Average values and extended uncertainties of measurement
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Figure 130: ¢-score



Table 46: z-score and (-score

ID

6cb763
1760ff
f04bc3
eabb6f
b023e3
473f5c¢
41bb56
694b2b
1e0c28
165952
92ab3d

z-score [-]
-1.04
-0.62
-0.62
-0.54
-0.24
-0.2
-0.2
-0.16
0.64
0.64
2.33

¢-score [-]
-1.84
-0.67
-1.32
-1.27
-0.62
-0.35
-0.35
1.49
1.71



ZK 2020/1 Appendix — EN 1097-3 Determination of loose bulk density and voids

9 Appendix-EN1097-2 Methods for the determination of resistance to fragmentation
- chapter 6

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

101 Loose bulk density
1011 Testresults

Table 47: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient

ID Test results ux X S0 Vix

[Mg/m3] [Mg/m3]  [Mg/m3] [Mg/m3]  [%]

6cb763 1.22 1.22 1.22 0.03 1.22 0.0 0.0
856fbd 1.23 1.23 1.23 0.02 1.23 0.001 0.08
b577cd 1.24 1.24 1.22 0.02 1.23 0.012 0.94

a5foof 1.24 124 1.24 0.1 1.24 0.0 0.0
664b70 1.24 1.25 1.25 0.02 1.25 0.004 0.28
41bb56 1.26 1.25 1.26 0.02 1.26 0.006 0.46
165952 1.26 1.26 1.25 0.01 1.26 0.003 0.24
31ccbc 1.3 1.3 1.29 0.03 1.3 0.006  0.45
1760ff 131 131 1.3 0.1 1.31 0.006 0.44

Proficiency Testing Provider at the SZK FAST | Z 7008 121169
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10.1.2 The Numerical Procedure for Determining Outliers
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Figure 131: Cochran’s test - sample standard deviations
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Figure 132: Grubbs’ test - average values




10.1.3 Mandel's Statistics
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Figure 133: Intralaboratory Consistency Statistic
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Figure 134: Interlaboratory Consistency Statistic



10.1.4 Descriptive statistics
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Figure 135: Histogram of all test results

Table 48: Descriptive statistics

Characteristics
Prlimérna hodnota / Average value - x

Vybérova smérodatna odchylka / Sample standard deviation - s

Vztazna hodnota / Asigned value - x*

Robustni smérodatna odchylka / Robust standard deviation - s*
Nejistota méFeni vztazné hodnoty / Measurement uncertainty of asigned value - ux

p-hodnota testu normality / p-value of normality test

Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s,
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s,
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg

Opakovatelnost / Repeatability - r
Reprodukovatelnost / Reproducibility - R

[Mg/m?3]
1.25
0.03
1.25

0.029
0.012

0.004 [-]

0.03
0.005
0.03
0.01
0.08



10.1.5 Evaluation of Performance Statistics
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Figure 136: Average values and sample standard deviations
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Figure 137: Average values and extended uncertainties of measurement
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Table 49: z-score and (-score

ID
6cb763
856fbd
b577cd
a5f90f
664b70
41bb56
165952
31cchc
1760ff

z-score [-]
-1.11
-0.83
-0.65
-0.42
-0.15
0.16
0.18
1.53
1.88

¢-score [-]
-0.99
-1.03
-0.8
-0.13
-0.16
0.19
0.36
1.38
0.54



10.2 Voids
10.21 Testresults

Table 50: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vix

[%] [%]  [%] [%] [%]
1760ff 50.3 51.2 49.8 5.0 504 0.71 141
31ccbc 51.0 51.0 51.0 20 51.0 0.0 0.0
b577cd 53.0 53.3 537 05 533 035 0.66
856fbd 53.9 53.8 53.8 1.0 53.8 0.06 0.11
41bb56 541 54.2 535 20 539 038 0.7
165952 543 540 535 05 539 04 0.75

10.2.2 The Numerical Procedure for Determining Outliers
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Figure 140: Cochran’s test - sample standard deviations
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Figure 141: Grubbs’ test - average values
10.2.3 Mandel's Statistics
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Figure 142: Intralaboratory Consistency Statistic
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Figure 143: Interlaboratory Consistency Statistic
10.2.4 Descriptive statistics
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Figure 144: Histogram of all test results



Table 51: Descriptive statistics

Characteristics [%]
Priimérna hodnota / Average value - x 52.7
Vybérova smérodatna odchylka / Sample standard deviation - s 1.6
Vztazna hodnota / Asigned value - x* 53.4
Robustni smérodatna odchylka / Robust standard deviation - s* 0.56
Nejistota méfeni vztazné hodnoty / Measurement uncertainty of asigned value - ux 0.29
p-hodnota testu normality / p-value of normality test 0.003 [-]
Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s, 1.58
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s, 0.4
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg 1.63
Opakovatelnost / Repeatability - r 1.1
Reprodukovatelnost / Reproducibility - R 4.6

10.2.5 Evaluation of Performance Statistics
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Figure 145: Average values and sample standard deviations
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Figure 146: Average values and extended uncertainties of measurement
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Figure 147: z-score
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Table 52: z-score and ¢-score

ID z-score [-] (¢-score [-]
1760ff -1.45 -0.45
31cchc -1.09 -0.74
b577cd 0.37 0.43
856fbd 0.68 0.68
41bb56 0.74 0.5
165952 0.74 0.87



T Appendix — EN 1097-5 Determination of the water content by drying in a
ventilated oven

1M1 Testresults

Table 53: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vx
[%] [%] [%] [%] [%]
081752 41 48 42 19 44 038 8.67
968ace 4.7 46 48 19 4.7 0.1 2.13
e75474 52 51 52 00 51 002 03
9de317 5.7 54 46 07 52 053 10.18
4970e4 5.1 53 54 0.2 53 0.15 2.9
664b70 54 54 54 44 54 0.0 0.0
1760ff 55 53 56 05 55 0.14 258
3d85a9 53 56 5.6 - 55 0.17 3.15
526f8f 55 54 56 0.1 55 0.1 1.82
e%9a2b5 54 56 55 05 55 0.1 1.82
51f258 55 56 55 0.1 55 0.06 1.04
f26de6 5.5 56 56 05 56 006 1.04
9623eb 56 55 56 15 56 0.06 1.04
165952 56 56 55 00 56 006 1.04
d24f52 56 58 54 60 56 02 357
856fbd 55 57 56 02 56 0.1 1.79
9eaaa0 56 57 55 03 56 0.1 1.79
31ccbc 55 57 56 05 56 0.07 127
41bb56 5.7 57 55 02 56 0.12 205
b4ab8 56 57 56 02 56 006 1.02
9308e6 54 57 6.1 09 57 035 6.13
1ad821 6.1 58 6.0 00 6.0 014 229
b74bb7 6.1 59 59 02 6.0 0.12 1.94
5f3943 68 65 66 16 66 0.15 23



1.2 The Numerical Procedure for Determining Outliers
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Figure 149: Cochran's test - sample standard deviations
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Figure 150: Cochran'’s test - sample standard deviations without outliers
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Figure 151: Grubbs’ test - average values
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Figure 152: Intralaboratory Consistency Statistic
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Figure 153: Interlaboratory Consistency Statistic

M.4 Descriptive statistics
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Figure 154: Histogram of all test results



Table 54: Descriptive statistics

Characteristics [%]
Priimérna hodnota / Average value - x 5.5
Vybérova smérodatna odchylka / Sample standard deviation - s 0.42
Vztazna hodnota / Asigned value - x* 5.5
Robustni smérodatna odchylka / Robust standard deviation - s* 0.42
Nejistota méfeni vztazné hodnoty / Measurement uncertainty of asigned value - ux ~ 0.64
p-hodnota testu normality / p-value of normality test 1.0 [-]
Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s, 0.41
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s, 0.15
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sy~ 0.43
Opakovatelnost / Repeatability - r 0.4
Reprodukovatelnost / Reproducibility - R 1.2

1.5 Evaluation of Performance Statistics

- Questionable performance 1
Problematicka vykonnost

6.5 4 Asigned value
Vztazndhodnota L o e e e e o o o s o e o

- z-score=2/-2

| == Zz-score=3/-3

Average value of laboratory

e Pramérny vysledek laboratore ‘ * * +
®
— 5.5 *_+_¢_¢_._+_!_l_l i ¢ ¢ o i
S $ °
[

5.0 1

4.5 -

20l |
"1 "1 "1 "—""17T/" "1/ "1 "1 """""*"1T ""71T "1 "“""71T "1 "1 "1 "1 "1 "“"T1T 1T 1

[o]] (@) =~ o N © D O U O U © N

S EIINS ISR STETES
F &SI LN LTI EINE EIIISIND
S 9 ¢ v © ', 0 5V XL T g mFgIFITI L

Figure 155: Average values and sample standard deviations
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Figure 156: Average values and extended uncertainties of measurement
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Figure 157: z-score
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Table 55: z-score and (-score

ID
081752
968ace
e75474
4970e4
664b70
1760ff
3d85a9
526f8f
€9a2b5
51f258
9de317
f26de6
9623eb
165952
d24f52
856fbd
9eaaal
31cchc
41bb56
b4ab8c
9308e6
1ad821
b74bb7
5f3943

z-score [-]
-2.79
-1.99
-0.91
-0.62
-0.3
-0.16
-0.06
-0.06
-0.06
0.02
0.05
0.1
0.1
0.1
0.18
0.18
0.18
0.19
0.26
0.26
0.5
1.06
1.06
2.67

¢-score [-]
-0.58
-0.41
-0.59
-0.38
-0.03
-0.08
-0.04
-0.03
0.01
0.02
0.05
0.03
0.07
0.01
0.11
0.1
0.1
0.16
0.16
0.19
0.69
0.66
0.64



12 Appendix—EN 1097-6 Determination of particle density and water absorption
121 Particle density

1211 Testresults

Table 56: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vix
[Mg/m3] [Mg/m3]  [Mg/m3] [Mg/m3] [%]
eabbof 2.71 274 272 0.05 2.72 0.015 0.56
694b2b 2.72 2.73 2.73 - 2.73 0.003 0.11
081752 273 273 274 0.03 2.73 0.006 0.21
e9a2b5 2.74 274 275 0.05 2.74 0.006 0.21
51f258 2.74 276 273 0.14 2.74 0.017 0.62
968ace 2.75 2.74 2.75 0.03 2.75 0.006 0.21
1760ff 2.74 275 2.75 0.3 2.75 0.006 0.21
473f5¢  2.75 2.74 2.75 0.05 2.75 0.006 0.21
4970ed4 2.74 2.76 2.74 0.06 2.75 0.012 0.42
e75474 275 2.75 2.75 0.0 2.75 0.0 0.02
f26de6 2.75 2.75 275 0.01 2.75 0.0 0.0
9623eb 2.75 2.75 2.75 0.12 2.75 0.0 0.0
165952 2.75 275 2.75 0.0 2.75 0.001 0.04
1e0c28 2.76 2.75 2.75 0.05 2.75 0.006 0.21
4089af 2.75 2.76 2.75 0.0 2.75 0.006 0.21
664b70 2.75 2.76 2.76 0.2 2.76 0.005 0.18
856fbd 2.76 2.76 2.75 0.02 2.76 0.006 0.21
ed90bd 2.76 2.76 2.75 0.08 2.76 0.003 0.1
332b9d 2.76 276 2.76 - 2.76 0.0 0.0
9308e6 2.76 2.77 2.77 0.02 2.77 0.006 0.21
41bb56 2.77 277 2.77 0.02 2.77 0.0 0.0
526f8f 2.78 277 2.79 0.05 2.78 0.01 0.36
1ad821 294 285 2.82 0.02 2.87 0.062 2.18



121.2 The Numerical Procedure for Determining Outliers
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Figure 159: Cochran'’s test - sample standard deviations
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Figure 160: Cochran's test - sample standard deviations without outliers
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Figure 161: Grubbs’ test - average values
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Figure 162: Grubbs’ test - average values without outliers




121.3 Mandel's Statistics
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Figure 163: Intralaboratory Consistency Statistic
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Figure 164: Interlaboratory Consistency Statistic



121.4 Descriptive statistics
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Figure 165: Histogram of all test results
Table 57: Descriptive statistics

Characteristics [Mg/m?3]
Prlimérna hodnota / Average value - x 2.75
Vybérova smérodatna odchylka / Sample standard deviation - s 0.013
Vztazna hodnota / Asigned value - x* 2.75
Robustni smérodatna odchylka / Robust standard deviation - s* 0.013
Nejistota méFeni vztazné hodnoty / Measurement uncertainty of asigned value - ux 0.113
p-hodnota testu normality / p-value of normality test 0.01 [-]
Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s, 0.012
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s, 0.007
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg 0.014
Opakovatelnost / Repeatability - r 0.02
Reprodukovatelnost / Reproducibility - R 0.04



121.5 Evaluation of Performance Statistics
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Figure 166: Average values and sample standard deviations
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Figure 167: Average values and extended uncertainties of measurement
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Figure 168: z-score
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Figure 169: (-score



Table 58: z-score and (-score

ID
eabb6f
694b2b
081752
e9a2b5
511258
1760ff
4970e4
968ace
473f5c¢
e75474
f26de6
9623eb
165952
1e0c28
4089af
664b70
856fbd
ed90bd
332b9d
9308e6
41bb56
526f8f

z-score [-]
-1.81
-1.56
-1.14
-0.47
-0.45
-0.25
-0.25
-0.25
-0.25
-0.09
-0.03
-0.03
-0.01
0.19
0.19
0.37
0.41
0.44
0.64
1.08
1.3
1.97

¢-score [-]
-0.2
-0.14
-0.05
-0.04
-0.01
-0.03
-0.03
-0.03
-0.01
-0.0
-0.0
-0.0
0.02
0.02
0.02
0.05
0.04

0.13
0.16
0.22



122 Water absorption
12.21 Testresults

Table 59: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient

ID Test results ux X S0 Vix
[%] [%] [%] [%] @ [%]
408%af 0.2 03 03 0.1 0.2 0.06 2476
473f5¢ 0.3 03 04 0.1 03 006 17.32
f26de6 04 04 04 0.0 04 0.0 0.0
856fbd 0.4 05 05 0.1 05 0.06 1237
e75474 05 05 05 00 05 001 1.36
e%9a2b5 0.6 06 05 0.0 0.6 0.06 10.19
664b70 0.5 06 0.6 0.0 0.6 0.06 10.19
ed90bd 06 06 0.7 0.1 0.6 004 6.75
526f8f 0.8 0.6 0.7 0.1 0.7 0.1 14.29
694b2b 0.7 07 0.7 - 0.7 0.0 0.0
165952 0.7 0.7 07 00 07 0.0 0.0
51f258 09 06 06 0.1 0.7 0.17 2474
9623eb 0.7 08 0.7 0.7 0.7 0.06 7.87
1e0c28 0.7 0.8 07 01 0.7 006 7.87
1760ff 0.8 0.7 0.8 0.1 0.7 0.03 3.58
41bb56 08 0.8 0.7 01 08 0.06 753
4970e4 0.7 09 0.7 0.0 0.8 0.12 15.06
332b9d 09 1.0 08 - 09 0.1 11.11
081752 0.9 09 09 02 09 0.0 0.0
1ad821 09 1.0 09 0.0 09 0.06 6.16
968ace 0.9 1.0 09 02 09 0.06 6.19
93086 0.8 1.0 1.3 0.6 1.0 0.25 24.35
eabb6f 13 14 14 04 1.4 009 6.28
5afa3f 1.4 - - - 14 00 0.0



12.2.2 The Numerical Procedure for Determining Outliers
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Figure 170: Cochran’s test - sample standard deviations
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Figure 171: Cochran’s test - sample standard deviations without outliers
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Figure 172: Grubbs’ test - average values
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Figure 173: Intralaboratory Consistency Statistic
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Figure 174: Interlaboratory Consistency Statistic

12.2.4 Descriptive statistics
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Figure 175: Histogram of all test results



Table 60: Descriptive statistics

Characteristics [%]
Priimérna hodnota / Average value - x 0.7
Vybérova smérodatna odchylka / Sample standard deviation - s 0.27
Vztazna hodnota / Asigned value - x* 0.7
Robustni smérodatna odchylka / Robust standard deviation - s* 0.27
Nejistota méfeni vztazné hodnoty / Measurement uncertainty of asigned value - ux ~ 0.07
p-hodnota testu normality / p-value of normality test 1.0 [-]
Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s, 0.27
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s, 0.07
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sy~ 0.28
Opakovatelnost / Repeatability - r 0.2
Reprodukovatelnost / Reproducibility - R 0.8

12.2.5 Evaluation of Performance Statistics
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Figure 176: Average values and sample standard deviations
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Figure 177: Average values and extended uncertainties of measurement
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Figure 178: z-score
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Table 61: z-score and (-score

ID
4089af
473f5c¢
f26de6
856fbd
e75474
€9a2b5
664b70
ed90bd
165952
526f8f
694b2b
51f258
1e0c28
9623eb
1760ff
41bb56
4970e4
081752
9308e6
332b9d
1ad821
968ace
eabbo6f
S5afa3f

z-score [-]
-1.84
-1.47
-1.22
-0.97
-0.73
-0.6
-0.6
-0.4
-0.1
-0.1
-0.1
-0.1
0.03
0.03
0.05
0.15
0.15
0.65
0.65
0.65
0.74
0.78
2.35
2.53

¢-score [-]
-4.1
-3.25
-3.86
-2.14
-2.87
-2.02
-2.07
-0.68
-0.38
-0.22
-0.22
0.06
0.01
0.12
0.34
0.57
0.82
0.29
2.78
0.98
1.76



13 Appendix-EN1097-7 Determination of the particle density of filer - Pyknometer
method

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

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

141 Testresults

Table 62: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient

ID Test results ux X So Vix

[%] [%] [%] [%] [%]

51258 0.1 0.1 0.1 0.0 0.1 0.0 0.0

165952 0.1 0.1 0.1 00 0.1 0.0 0.0
1760ff 0.1 0.1 0.1 0.0 0.1 0.02 22.61
3d85a9 0.1 0.2 0.1 - 0.1 0.06 3842

9308e6 0.2 0.2 02 0.0 02 0.0 0.0
41bb56 0.2 03 0.2 0.1 0.2 0.06 2474
31ccbc 03 0.2 03 0.2 03 0.06 21.65
a5f9of 0.3 03 03 0.1 03 0.01 1.84

14.2 The Numerical Procedure for Determining Outliers
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Figure 180: Cochran’s test - sample standard deviations
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Figure 181: Grubbs’ test - average values

2.00 1
1.75
1.50
1.25
< 1.00 A
0.75 1
0.50 1

0.25 A

1% Kritickd hodnota J

~ 5% Kriticka hodnota

5% Critical Value g

1% Critical Value

0.00

5]

P o
g 3
© ~

Figure 182: Intralaboratory Consistency Statistic
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Figure 183: Interlaboratory Consistency Statistic

14.4 Descriptive statistics
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Figure 184: Histogram of all test results



Table 63: Descriptive statistics

Characteristics [%]
Priimérna hodnota / Average value - x 0.2
Vybérova smérodatna odchylka / Sample standard deviation - s 0.08
Vztazna hodnota / Asigned value - x* 0.2
Robustni smérodatna odchylka / Robust standard deviation - s* 0.09
Nejistota méfeni vztazné hodnoty / Measurement uncertainty of asigned value - ux 0.04
p-hodnota testu normality / p-value of normality test 0.002 [-]
Mezilaboratorni sm. odch. / Interlaboratory standard deviation - s, 0.08
Smérodatna odchylka opakovatelnosti / Repeatability standard deviation - s, 0.04
Smérodatna odchylka reprodukovatelnosti / Reproducibility standard deviation - sg 0.09
Opakovatelnost / Repeatability - r 0.1
Reprodukovatelnost / Reproducibility - R 0.2

14.5 Evaluation of Performance Statistics
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Figure 185: Average values and sample standard deviations
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Figure 186: Average values and extended uncertainties of measurement
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Figure 187: z-score
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Figure 188: {-score

Table 64: z-score and (-score

ID z-score [-] (¢-score [-]
51f258 -0.93 -2.07
165952 -0.93 -2.04
1760ff -0.91 -1.27
3d85a9 -0.44 -
9308e6 0.2 0.36
41bb56 0.58 0.47
31cchc 0.95 0.41
a5f90f 1.48 1.22



15 Appendix — EN 1367-2 Magnesium sulfate test

15.1 Testresults

Table 65: Test results - ordered by average value. Outliers are marked by red color. ux - extended
uncertainty of measurement; x - average value; s, - sample standard deviation; Vx - variation coefficient

Test results

ID ux
[%] [%]

ad4665 0.3 1.7
e75474 0.58 0.0
b74bb7 0.9 0.1
165952 1.0 0.05
ce37e5 1.59 0.65
eabb6f 2.47 0.15
1760ff 2.72 0.5
f26de6 8.0 0.2

15.2 The Numerical Procedure for Determining Outliers
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Figure 189: Grubbs’ test - average values
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Figure 190: Grubbs' test - average values without outliers
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Figure 191: Interlaboratory Consistency Statistic



15.4 Descriptive statistics
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Figure 192: Histogram of all test results
Table 66: Descriptive statistics
Characteristics [%]
Primérna hodnota / Average value - x 1.37
Vybérova smérodatna odchylka / Sample standard deviation - s 0.931
Vztazna hodnota / Asigned value - x* 1.34
Robustni smérodatna odchylka / Robust standard deviation - s* 0.946

Nejistota méreni vztazné hodnoty / Measurement uncertainty of asigned value - ux ~ 0.447
p-hodnota testu normality / p-value of normality test 0.403 [-]



15.5 Evaluation of Performance Statistics
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Figure 193: Average values and extended uncertainties of measurement
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Figure 194: z-score
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Figure 195: {-score

Table 67: z-score and (-score

ID z-score [-] (¢-score [-]
ad4665 -1.1 -0.59
e75474 -0.8 -1.7
b74bb7 -0.47 -0.97
165952 -0.36 -0.76
ce37e5 0.26 0.31
eabb6f 1.19 2.39

1760ff 1.45 2.05




ZK 2020/1 Appendix — €SN 72 1179 Determination of reactivity of aggregates in connection with alkalies — chapter B

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

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

17 Appendix - TP 137 - Priloha 1a 2 — Reaktivhost kameniva s alkaliemi

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

18 Appendix-CSN 721179 Determination of reactivity of aggregates in connection
with alkalies — chapter B

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