In our

opinion, section 8.2.1.3 of EN 206:2014 is incorrect from the point of view of safety and

durability, section 10.2 of EN 206-1:2026 and section 5.2.1.3 of EN 206-2:2026 need to be updated
because

EN 206-1:2026 and EN 206-2:2026 is not in line with Section 3.1.2 of the EN 1992-1-1
Eurocode 2 design standard regarding the interpretation of concrete compressive strength;
the concrete compressive strength class symbol has a different meaning according
to EN 206-1:2006 and EN 206-2:2026 and a different meaning according to EN 1992-1-1;
the characteristic value fckcy determined according to EN 206-1:2026 and EN 206-2:2026 is
higher than the characteristic value fckcy designed according to EN 1992-1-1, which is
detrimental to the service life, durability and safety of concrete;

EN 206-1:2026 and EN 206-2:2026 acts disadvantageously for the acceptor in the relationship
between the supplier and the acceptor (manufacturer and buyer) when checking the
conformity of concrete, because according to the OC-curve, concrete batches with a defect
rate of p = 0.05 (5%) are accepted with a probability of A(p=0.05) = 70%;

EN 206-1:2026 and EN 206-2:2026 does not take into account the effect of the number of
sample elements n on the acceptance probability A(p) and the characteristic value of the
compressive strength of concrete fom,cyl;

EN 206-1:2026 and EN 206-2:2026 does not take into account that in many cases the concrete
strength test results are not symmetrical, but have a skewed distribution.

To remedy the above problems, the MSZT/MB 107 technical committee recommends that
the theoretical basis of Section 10.2 of the EN 206-1:2026 and Section 5.2.1.3 EN 206-2:2026 be an
asymmetric equilibrium Weibull distribution,

whose OC-curve, regardless of the parameters, always passes through the point of intersection
A(p=0.05) = 50%, ensuring a 50-50% acceptance-rejection probability for concrete with
a defect rate of p = 0.05;

which also takes over the role of the OC-limit curves according to the CEB-CIB-FIP-RILEM
recommendation (Recommended Principles for the Control of Quality and the Judgement
of Acceptability of Concrete) developed in 1975 for the symmetrical normal distribution,
and by making the point of intersection (4(p=0.05) = 0.5) a mandatory boundary condition,
it integrates the theoretical conditions of CEB-CIB-FIP-RILEM into the Weibull distribution
describing the material property;

which takes into account the skewness of the distribution of the compressive strength test
results and the effect of the number of sample elements # on the characteristic value fckcyl;
which resolves the deviation from the EN 1992-1-1 and is beneficial in terms of the service
life, durability and safety of the concrete.

The formula for the proposed equilibrium Weibull distribution is:

where:

x—a\¢
Wk =1- O.S(T)
x = measured compressive strength (MPa)
a = location parameter of equilibrium Weibull distribution;
b = scale parameter of equilibrium Weibull distribution;
¢ = shape parameter of equilibrium Weibull distribution



The formula for the OC-curve of the proposed equilibrium Weibull distribution is:
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where: p = assumed actual defect rate of concrete batch (as a decimal fraction);
n = number of sample elements;

s = standard deviation of measured compressive strength (MPa);
b = scale parameter of Weibull distribution;
¢ = shape parameter of Weibull distribution



IN THE EN 206-1:2026 AND EN 206-2:2026, WE PROPOSED TO REPLACE THE EXISTING
FORMULA OF THE CHARACTERISTIC VALUE WITH THE FORMULA BELOW,
OR TO AMEND THE BASIC PRINCIPLE OF QUALITY CONTROL IN THE SPIRIT
OF THE FORMULA BELOW:

The formula for the recommended characteristic value of concrete compressive strength is:
fck,cyl =fcm,cyl - k(c.n),equiliXS [MPa]

where: femcyl = average value of measured compressive strength (MPa);
s = standard deviation of measured compressive strength (MPa);

ke ny,equiti = coverage factor, whose formula is:
0.806 0.357) o (1 . 1.079 )

k(c,n),equili = <1916 - . CZ + m
where: ¢ = approximate value of shape parameter of Weibull distribution;
n = number of sample elements.
To determine the shape parameter (c) in the formula for the underperformance factor (e(c,n),equiti),
» first, the empirical skewness coefficient (y) must be calculated from the compressive
strength test results (x;), their mean value (), and the sample size (n) using the following
formula:
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» secondly, depending on the value of the empirical skewness coefficient:
e if y < -0.10, the shape parameter falling within the range of ¢ > 4.0942 must be
determined using the following formula:
¢ ~3.6556 - 2.4688 xy + 16.8028 xy*> + 30.9311 xy° + 36.0939 xy*;
e if-0.10 <y <+0.25, the shape parameter falling within the range of 2.7656 < ¢ <4.0942
must be determined using the following formula:
¢ ~3.6023 - 4.005 xy +2.131 xy? - 1.22 xvy?;
e if +0.25 <, the shape parameter falling within the range of 1.0 < ¢ < 2.7656 must be
determined using the following formula:
¢ ~3.5923 - 3.9630 xy + 2.9809 xy? - 1.2637 xy* + 0.2210 xy*.
» finally, thirdly, the determined value of the shape parameter (c) must be substituted into the
formula for the underperformance factor (kcn).cquili)-
It should be noted that the equilibrium Weibull distribution fitted to the compressive strength test
results is:
- are right-extending when ¢ < 3.366;
- are symmetric when ¢ = 3.366;
- are left-extendig when ¢ > 3.366.
A shape parameter of ¢ = 3.366 corresponds to a skewness coefficient of y = 0.0599 = 0.06, which
deviates from zero because the shape parameter ¢ = 3.366 represents the physical equilibrium
intersection point A(p=0.05) = 0.5 of the OC curve of the equilibrium Weibull distribution
following the principle of local symmetry, whereas zero skewness would only be a theoretical
mathematical state.
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Example table 1: Acceptance probabilities shown on the OC-curve according to the EN 206-1:2026
and EN 206-2:2026 and the proposed equilibrium Weibull distribution for concrete with compressive
strength class C30/37, average compressive strength femey = 34.44 MPa, standard deviation
s = 3.0 MPa, slightly skewed to the left strength dustribution (c = 4)

Assumed Acceptance probability value on the OC-curve, (4(p)), %
defect rate in the According to the According to the proposed equilibrium Weibull
concrete batch | EN 206-1:2026 and distribution
») EN 206-2:2026 n=3 n=15 n=235 n —> 00
p=0.01 (1%) 95.4 92.5 96.2 97.4 98.1
p=10.03 (3%) 84.1 72.1 76.8 78.9 80.2
p =0.05 (5%) 70.0 50.0
p=0.08 (8%) 49.2 28.4 19.7 16.2 14.1
p=0.12 (12%) 27.5 11.6 3.8 2.0 1.2
p=0.15 (15%) 13.7 6.3 1.4 0.4 0.2
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Example table 2: Coverage factors according to the EN 206-1:2026 and EN 206-2:2026 and the
proposed equilibrium Weibull distribution for concrete with compressive strength class C30/37,
average compressive strength femcy1 = 34.44 MPa, standard deviation s = 3.0 MPa, slightly skewed to
the left strength dustribution (¢ = 4)

Coverage factor
According to the According to the proposed equilibrium Weibull distribution, k(cn),equiti

EN 206-1:2026 and ., s s B
EN 206-2:2026, ) " " " n=
1.48 2.983 2.180 2.005 1.692

Example table 3: Characteristic values according to the EN 206-1:2026 and EN 206-2:2026 and the
proposed equilibrium Weibull distribution for concrete with compressive strength class C30/37,
average compressive strength femcy1 = 34.44 MPa, standard deviation s = 3.0 MPa, slightly skewed to
the left strength dustribution (¢ = 4)

Characteristic value, fek,cyl, MPa
According to the According to the proposed equilibrium Weibull distribution

EN 206-1:2026 and B B -
EN 206-2:2026 n=3 n=15 n=35 n— o
30.00 25.49 27.90 28.43 2936






