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PREFACE
A new tradition started in 2005 that is called CENTRAL EUROPEAN CONGRESS ON
CONCRETE ENGINEERING. This is a series of yearly congresses to provide a forum for
engineers of our neighbouring countries to meet and exchange experiences regularly. Engineers
from all fields are addressed working in design, execution, prefabrication, material production,
research or quality control.
In our Congresses new achievements are presented to a specific field of concrete engineering:
The 1st CCC Congress in Graz (Austria) 2005 was devoted to Fibre Reinforced Concrete in
Practice; 2006 Hradec Kralove (Czech Republic) Concrete Structures for Traffic Network, 2007
Visegrád (Hungary) Innovative Materials and Technologies for Concrete Structures; 2008 Opatija
(Croatia) Concrete Engineering in Urban Development; 2009 Baden (Austria) Innovative
Concrete Technology in Practice; 2009 Mariánské Lazně (Czech Republic) Concrete Structures
for Challenging Time, 2011 Balatonfüred (Hungary) Innovative Materials and Technologies for
Concrete Structures, 2012 Plitvice Lakes (Croatia) Durability of Concrete Structures, 2013
Wroclaw (Poland) Concrete Structures in Urban Areas, 2014 Liberec (Czech Republic), 2015
Hainburg (Austria) Innovative Concrete Technology in Practice. In Hainburg in 2015 we decided
to have the Congresses biannual in order to be able to give enough time for preparing
contributions on important new constructions as well as on important new scientific results.
The 12th Central European Congress on Concrete Engineering will take place in the beautiful
ambient of Tokaj region (Hungary) that is listed as a UNESCO World Heritage site.
The CCC2017 Congress in Tokaj focuses on Innovative Materials and Technologies for
Concrete Structures. Concrete is an ever developing construction material. There is a continuous
development on material properties, constructability, economy as well as aesthetics.
The Congress in Tokaj intends to overview properties of new types of concretes (including all
constituent materials) and reinforcements as well as their possible applications. Therefore, we
selected the following 5 topics for CCC2017 Tokaj:
Topic 1: Tailored properties of concrete
Topic 2: Advanced reinforcing and prestressing materials and technologies
Topic 3: Advanced production and construction technologies.
Topic 4: Advanced concrete structures
Topic 5: Modelling, design and codification.
The host organisation of the CCC2017 Congress is the Hungarian Group of fib. The Congress
is jointly organized by the Faculty of Civil Engineering of Budapest University of Technology
and Economics. We have the pleasure to invite representatives of clients, designers, contractors,
academics and students to take part at this regional event, which will give excellent social and
technical conditions for exchange of experience in the field of concrete engineering.
As the Chairman of the CCC2017 Congress I am happy to welcome 83 papers in this
Proceedings from 16 countries of Europe, America and Africa.

György L. Balázs, Chairman of CCC2017 Congress
Honorary President of fib (International Federation for Structural Concrete)
Professor at Faculty of Civil Engineering, Budapest University of Techn. and Economics
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EVALUATION OF THE COMPRESSIVE STRENGTH OF CONCRETE
Tibor Kausay, Tamás K. Simon
Budapest University of Technology and Economics, Department of Construction Materials
and Technologies
betonopu@t-online.hu, t.simon@eik.bme.hu
SUMMARY
When determining the characteristic compressive strength of any concrete with given
composition from its mean compressive strength according to the European product standards
(EN 206:2013) compressive strength conformity criteria, there is a big likelihood of that the
compressive strength class will come out to be at least one class higher. That is, apparently a
better quality will be obtained then in the case if the same concrete composition would be
evaluated according to the Eurocode design standards (2006 EN 1990: 2002, EN 1992-1-1:
2004, EN 1992-2: 2005, EN 1992-3).
In order to avoid this risky practice, the new Hungarian standard MSZ 4798:2016 Annex P
offers a possibility to use concrete with the same compressive strength class, but having a
higher mean strength. The differentiated sign of such concrete is AC50(H), having higher
strength – closer to that which was before 2014 –, incorporating bigger safety and from
durabilityvise also performing better. The properties of the Hungarian AC50(H) concretes –
strength, safety and durability – is close to the expectations of the engineers, when designing
reinforced concrete structures according to Eurocode.
However this is also dependent on the conditions of the compressive strength testing methods
which is to be in harmony with the threshold compressive strength values. Due to this reason
the Hungarian MSZ 4798:2016 standard also regulates the usability of compressive strength
results which are obtained on polished samples, stating their unacceptability if the values are
not corrected. The Hungarian prestandard regarding concrete gutter manhole elements (MSZE
15612:2014) prohibits the polishing of the cylindrical samples.
1. DETERMINATION OF CHARACTERISTIC STRENGTH
The safety of concrete, reinforced concrete and prestressed concrete structures is endangered by:
•

•

according to the EN 206:2013 product standard and – and the national application
document – the MSZ 4798:2016, in general the probability of acceptance of the
strength wise not acceptable concrete may be up to 70%. Meanwhile Eurocode 2 (EN
1990:2002, EN 1992-1-1:2004 etc.) design standards state that the acceptance of the
strength wise not acceptable concrete may have a probability of 50% as a maximum.
The difference of concrete production standards and design standards from the point
of critical acceptance probability is expressed in the Operatin Characteristic Curves
(OC-curves) which are demonstrated on Fig. 1,
during the evaluation of concretes compressive strength, due to the different OCcurves (Fig. 1) the characteristic strength of the same concrete is to be determined with
different relationships, having different underspending.
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The underspending according to the MSZ 4798:2016 national application document – which
incorporates with standing letters EN 206:2013 product standard also – is a function of either
the Taerwe’s underspending factor (λn) (Taerwe, 1986) or a constant 4 N/mm2 according to
Eurocode 2 design standard, the function of the Student’s underspending factor (tn) or a
constant 8 N/mm2 (Tab. 1).

Fig. 1: Acceptance characteristic curve (Operating characteristic curve ) for acceptance
verification according to EN 206, the DIN 1084 and the MSZ EN 1992-1-1 standards.
Tab. 1: Acceptance factors
Specimen number
n

Student’s-factor, tn

Taerwe’s-factor, λn

(Stange et al., 1966)

(Taerwe, 1986)

2
3
4
5
6
7
8
9
10
11
12
13
14
15
20
30
∞

6,314
2,920
2,353
2,132
2,015
1,943
1,895
1,860
1,833
1,812
1,796
1,782
1,771
1,761
1,729
1,699
1,645

2,67
2,20
1,99
1,87
1,77
1,72
1,67
1,62
1,58
1,55
1,52
1,50
1,48

The result of the above is that if evaluating the mean strength of a concrete of a given
composition by the product standards, the compressive strength class with big probability will
be higher by one. That is a better quality will be obtained (it will be classified higher) then if
the evaluation would have been done according to Eurocode 2 design standard. The accepted
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compressive strength of concretes according to the product standards are lower then what is
expected in the model of Eurocode 2 design standard (Fig. 2).

Fig. 2: Comparing the design, characteristic and mean values of concrete compressive
strength by taking into consideration the long lasting strength, where: γc is the partial factor of
the compressive strength of σcu3, while αcc is the divider of σcu3 compressive strength concrete,
which is corresponding to structures of 100 years design life.
In contrary to present, before 2004 there was harmony between the concept of the Hungarian
product standard (MSZ 4798:1982 and its predecessors), the design standards of structures
(MSZ 15022:1986), the design standard of water management structures (MSZ 15227:1980),
the design standard for pavements (MSZ-07-3212-3:1981) etc. At that time both by the
product standard and the design standard the characteristic compressive strength of concrete
was to be evaluated by using Student’s factor as we are doing it today according to the
Eurocode 2 design standards (Fig. 3).
The meaning of this is that, all of the structures, which are today constructed according to the
main standing characters of the concrete standards EN 206:2013 or MSZ 4798:2016 have
most probably a lower mean compressive strength, having a weaker composition, with lower
expected lifetime, then the structures constructed out of same compressive strength class
concrete before 2004, or the expected compressive strength and durability, what is desired by
the Eurocode 2 design standard (Fig. 4 and 5).
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Fig. 3: The changes of concretes compressive strength characterisation in Hungary, during the
last 65 years.

Fig. 4: Comparing the evaluation of concrete compressive strength classes according to
concrete standards and Eurocode 2 design standards during the handing over of the material,
originating from an unknown standard deviation and mean compressive strength.
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Fig. 5: Comparing the evaluation of concrete compressive strength classes according to
concrete standards and Eurocode 2 design standards during the handing over of the material,
originating from an unknown standard deviation and characteristic compressive strength.
The danger in the safety and durability of our concrete, reinforced concrete and prestressed
concrete may be decreased according to Annex P of MSZ 4798:2016, if during the handing
over procedure the mean compressive strength (fcm,cube,test, fcm,cube,test,H) of the 150 mm cubes
would satisfy the following criteria:
• if the concretes compressive strength class is ≤ C50/60 and after stripping the cubes were
throughout kept under water, then:
fcm,cube,test ≥ fck,cube + 6.0 [N/mm2],
• if the concretes compressive strength class is ≤ C50/60 and after stripping the cubes were
mix cured (7 days under water, then ambient circumstances), then:
fcm,cube,test,H ≥ fck,cube/0.92 + 6.5 [N/mm2],
• if the concretes compressive strength class is ≥ C55/67 (high strength concrete) and after
stripping the cubes were throughout kept under water, then:
fcm,cube,test ≥ fck,cube + 8.0 [N/mm2],
• if the concretes compressive strength class is ≥ C55/67 (high strength concrete) and after
stripping the cubes were mix cured (7 days under water, then ambient circumstances), then:
fcm,cube,test,H ≥ fck,cube/0.95 + 8.5 [N/mm2].
If the standard deviations scube,test, and scube,test,H are known, then it is correct to check the
compliance of the mean compressive strength by the tn Student’s factor as follows:
• if after stripping the cubes were throughout kept under water, then:
fcm,cube,test ≥ fck,cube + tn×scube,test [N/mm2],
• if the concretes compressive strength class is ≤ C50/60 and after stripping the cubes were
mix cured (7 days under water, then ambient circumstances), then:
fcm,cube,test,H ≥ fck,cube/0.92 + tn×scube,test,H [N/mm2],
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• if the concretes compressive strength class is ≥ C55/67 (high strength concrete) and after
stripping the cubes were mix cured (7 days under water, then ambient circumstances), then:
fcm,cube,test,H ≥ fck,cube/0.95 + tn×scube,test,H [N/mm2].
Annex P of MSZ 4798:2016 standard is near to EHE-08:2008 (Spanish national document of
Eurocode 2 design standard) No. 14167/2008 Prime Minister’s Decree for structural concrete
Annex 19, point 5.1, according to which “through statistical criteria must be ensured that the
risk of the customer regarding the compressive strength of concrete, that is accepting a faulty
delivery, must be lower than 45%” (this is what annex J of EN 206:2013 is referring to).
2. COMPRESSIVE STRENGTH OF SURFACE POLISHED CYLINDERS
The above relationships are only valid, if the tested surfaces of the samples (cubes or
cylinders) are not polished. Standards since long are referring to that, the surface of badly
shaped specimens are to be corrected by polishing. But the present standards do not take into
consideration the development of polishing technology in the last two decades. From
sandpaper, slow polishing to the technology of diamond particled high speed polishing
brought a huge difference into the quality of the polished surfaces. Those, who are applying
the standard are capable to misunderstand the text of the standard.
The recommendations regarding polishing in EN 12390-3:2009, EN 12504-1:2009,
EN 13791:2007 és EN 13369:2013 is only for such cases if the specimen is faulty in shape or
size. As an example, according to the annexes of EN 12390-3:2009 standard:
• Annex A: „When it is necessary to reduce the size of a specimen, it shall be ground or
sawn. The intended load-bearing surfaces shall be prepared by grinding or by capping.”,
• Annex B: „If any dimension is greater, or less than, 3% from the designated size, then the
specimen is rejected or adjusted.”,
• And the following regulation of Annex A can not be interpreted: „In cases of dispute,
grinding shall be the reference method. Note: Other methods of adjustment may be used if
they are validated against grinding.”
A serious imperfection is that, these standards do not talk about the increasing effect of
polishing on the measurable compressive strength, and the necessity of conversion. By
polishing the compressive strength will increase only virtually, since the structure of concrete
does not change by it, only the test circumstances are changed.
According to our experiences the polishing of the compressive planes of the drilled test
specimens if compared to the not polished, sawn but not polished, or to those which are
prepared in formworks and uncapped or cupped with mortar, will increase the measurable
compressive strength even if the compressed planes were perfectly parallel prior to polishing
(Tab. 2). The more perfect the polishing of the compressed planes is, it gets closer to the
pressing plate during the test, from between the plates the air is totally disclosed, and adhesion
between the particles of the planes have bigger and bigger effect. The adhesion frictional
force increases in case of polished and clean surface, due to what the measured compressive
strength will be bigger. If the compressed plane of a polished specimen is wet, then friction
and the measured compressive strength may be less, because the thin film of water may
compose a slipping layer.
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Tab. 2: Measurable compressive strength of concrete Ø150×300 mm specimens which were
prepared in formwork, kept under water for 28 days and the compressed surfaces were
differently prepared
Preparation of compressed surface

Specimens of Ø150×300 mm sizes kept
under water till the age of 28 days

Top plane is cupped
Top plane is
with cement mortar, polished, while
while the bottom
the bottom plane
plane is “as stripped” is “as stripped”

Both planes are
polished

When crushing, did
not explode

When crushing,
exploded

When crushing,
exploded

Mean compressive strength, N/mm2

42.8

51.4

52.7

Compressive strength, %

100.0

120.0

123.1

Standard deviation, N/mm

1.68

0.67

1.64

Hrom the spread of standard deviation (Tn=3)
calculating, s = T3/3,31N/mm2
(Harter,1960)

1.95

0.71

1.89

Effective standard deviation, N/mm2

3.00

3.00

3.00

Student’s factor for n = 3

2.92

2.92

2.92

34.06

42.63

43.94

C30/37

C40/50

C40/50

2

2

Characteristic value, N/mm
Strength class:

Fig. 6: Sample cylinders, which have the size of Ø150×300 mm, until the age of 28 days kept
under water, cupped with cement mortar or polished on their compressed surface
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According to Tab. 2 the cylinders having sizes of Ø150×300 mm:
• have a mean compressive strength with polished compressed surface (52.7 N/mm2) even
by 20% higher than that of the mortar surfaced Ø150×300 mm ones (42.8 N/mm2),
• the compressive strength class (C40/50) might even be higher by two classes (C30/37),
• and the characteristic threshold value (40 N/mm2) may reach the characteristic value of the
150 mm cubes, which have the surface of which is prepared by the formwork (37 N/mm2).
Due to the above reasons as an example in case of according to MSZE 15612:2014 standard
regarding Precast concrete manhole elements, the polishing of drilled cores is prohibited,
while determining the compressive strength. In MSZ 4798:2016 Hungarian standard it is
stated: “The correction of sample cylinders by polishing is not advised, since presently there
is no accepted correction value for such procedure.
3. CONCLUSIONS
• Technical safety is the guarantee of the durability of structures, which means capital in an
economy.
• The level of technical safety is a basic requirement of the design model of structures, what
may only be ensured, if the material model can be ensured by the assumed quality of the
materials.
• Due to the above reasons it is incorrect to build into reinforced concrete structures such
concretes, of which compressive strength class was not evaluated according to the
EN 1992-1-1 standard with a maximum of 50% critical acceptance probability, or if the
compliance is proved by using polished test specimens. We do not want to talk about the
effect of using the two, improper procedures in combination.
4. REFERRED STANDARDS
EN 206:2013 Concrete. Specification, performance, production and conformity
EN 1990:2002 Eurocode: Basis of structural design
EN 1992-1-1:2004/A1:2014 Eurocode 2: Design of concrete structures. Part 1-1: General
rules and rules for buildings
EN 1992-2:2005/AC:2008 Eurocode 2: Design of concrete structures. Part 2: Concrete
bridges. Design and detailing rules
EN 1992-3:2006 Eurocode 2: Design of concrete structures. Part 3: Liquid retaining and
containment structures
EN 13369:2013 Common rules for precast concrete products
EN 12390-3:2009/AC:2011 Testing harded concrete. Part 3: Compressive strength of test
specimens
EN 12504-1:2009 Testing concrete in structures. Part 1: Cored specimens. Taking, examining
and testing in compression
EN 13791:2007 Assessment of in-situ compressive strength in structures and precast concrete
components
EN 13877-2:2013 Concrete pavements. Part 2: Functional requirements for concrete
pavements
MSZ 4719:1982 Betonok (Concretes in Hungarian)
MSZ 4798:2016 Beton. Műszaki követelmények, tulajdonságok, készítés és megfelelőség,
valamint az EN 206 alkalmazási feltételei Magyarországon (Concrete. Technical
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specification, properties and acceptability, and the conditions of usage of EN 206 in
Hungary in Hungarian)
MSZ 15022-1:1986/2M:2001 Építmények teherhordó szerkezeteinek erőtani tervezése.
Vasbeton szerkezetek (Design of structures, Reinforced concrete structures, in Hungarian)
MSZ 15022-2:1986/1M:1990 Építmények teherhordó szerkezeteinek erőtani tervezése.
Feszített vasbeton szerkezetek (Design of structures, Prestressed concrete structures, in
Hungarian)
MSZ 15227:1980/1M:1988 Vízépítési műtárgyak vasbeton szerkezeteinek erőtani
tervezése(Design of reinforced concrete water management structures, in Hungarian)
MSZ-07-3212-3:1981 Beton pályaburkolatok. Követelmények (Concrete pavements,
requirements, in Hungarian)
MSZE 15612:2014 Előregyártott beton csatornázási aknaelemek (Prefabricated concrete
gutter elements, in Hungarian)
5. REFERENCES
Harter. H. L. (1960) Tables of range and studentized range. The Annals of Mathematical
Statistics. Baltimore, USA. VOL. 31. 1960. No. 4. pp. 1122-1147.
Hosser. D., Gensel. B. (1995) Kritische Bewertung der Statistik beim Konformitätsnachweis
der Betondruckfestigkeit nach prEN 206. Schlußbericht DBV 162. Braunschweig.
Stange. K., Henning. H.-J. (1966) Formeln und Tabellen der mathematischen Statistik.
Springer-Verlag. Berlin/Heidelberg/New York.
Taerwe. L. (1986) A General Basis for the Selection of Compliance Criteria. IABSE
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AIM OF THE
PRESENTATION:
To draw the attention at
some anomalies
regarding the evaluation
of concrete compressive
strength
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2

Operating
Characteristic curve
(OC)

Shows that: by what probability is
accepted or rejected the concrete, of
which the measured compressive
strength is just on the limit of
acceptance.
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Hosser, D. – Gensel, D.: Kritische Bewertung der Statistik beim
Konformitätsnachweis der Betondrickfestikkeit nach prEN
206. TU Braunschweig, IBMB (Inst. F. Baustoffe, Massivbau
und Brandschutz) Im Auftrag des Deutschen Beton-Verein
E.V. Braunschweig, 1995.
Operating characteristic curve

Acceptance probability

EN 206

DIN 1084
MSZ 4720-2
and
MSZ EN
1992-1-1

0,052
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Portion of the strength values below the fck

0,068

Kausay - Simon

4

From the earlier method of the deduction from
the well known fck = fcm-t∙s now the equation looks
like this:

fck = fcm-λn∙s
where
instead of the Student’s factor (t) the Taerwe’s
factor (λ) is introduced.
The values of t and λ are shown on the next slide
for different test specimens numbers.
CCC2017
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Specimen number
n

Student’s-factor, tn

Taerwe’s-factor, λn

(Stange et al., 1966)

(Taerwe, 1986)

2

6,314

3

2,920

2,67

4

2,353

2,20

5

2,132

1,99

6
7
8
9

2,015
1,943
1,895
1,860

10

1,833

1,87
1,77
1,72
1,67
1,62

11

1,812

1,58

12
13
14
15
20
30
∞

1,796
1,782
1,771
1,761
1,729
1,699
1,645

1,55
1,52
1,50
1,48
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But in EN-206 concrete standard only one value of λ is
introduced, the one, which belogs to 15 specimens.
But there is no construction where 15 specimens are
tested as one sample.
The usual number of specimens are three and rarely
five!
Let us have a look at the table again and it is obvious
that there is a something like two multiplicator
difference between the multiplicator values which
belong to 15 or 3-5 specimen containing sample if we
compare the values in the t-λ comparism. And since
only one value of λ is given, people are using this for
three or five specimen cases also!
CCC2017

Kausay - Simon

7

Specimen number
n

Student’s-factor, tn

Taerwe’s-factor, λn

(Stange et al., 1966)

(Taerwe, 1986)

2

6,314

3

2,920

2,67

4

2,353

2,20

5

2,132

1,99

6
7
8
9

2,015
1,943
1,895
1,860

10

1,833

1,87
1,77
1,72
1,67
1,62

11

1,812

1,58

12
13
14
15
20
30
∞

1,796
1,782
1,771
1,761
1,729
1,699
1,645

1,55
1,52
1,50
1,48
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On the next slide what we can see is the
following:
The designers are cheated!
Concrete mixture is designed for it’s mean
strength.
If the standard deviation is not taken into
consideration (since the concrete mixing plants
are already able to eliminate this factor), then
Eurocode is using the deduction of 8 N/mm2,
while EN-206 uses 4 N/mm2. This means a
significant difference in the mean (average)
strength of concrete.
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In the Hungarian standard this difference is already
delt with, in the appendix, but stating that it is only
valid, if the effected parties agree upon it.
The standards are overruled by law (by hierarchy).
In Spain exists an Order of the King, stating that the
risk of acceptance of concrete is to be shared
between the parties of the cliant/manufacturer in
50-50%, which was the earlier regulation and can be
manipulated according to the previously said to
70-30% in the favour of the manufacturer and the
cement factories! But this leads to a loss in the
safety, which could not be the aim of any engineer in
his/her sanity.
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The following two slides are so complex that I
would advize you to study at home in our article,
by taking into consideration what I have said
before. Here there is not enough time to analize
them.

But the next topic is the
preparation of the test specimens.

That is polishing.
CCC2017
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R m,200,vegyes
/σ bHbH== 2,0
2,0
Rm,200,mixed
curing/σ

2010

érvényének
év száma
The year ofElőírás
the validity
of standards
and regulations

2005
2000
1995

Road
bridge
regulations
1956
Közúti
Hídszabályzat
1956

→ 2,85
RRm,200,vegyes/σ bH/σ= 2,20
m,200,mixed curing bH = 2,20 → 2,85
Feszített
szerk.: 2,45 → 3,10
Prestress. constr. = 2,45 → 3,10

1990
1985

Elfogadási valószínűség: 70 %,

Acceptance probability: 70%
alulmaradási
hányad:
%,
Portion
values below
the f5,0
ck: 5,0%
Acceptance
factor: λtényező:
λ ≥15 alulmaradási
≥15 =1,48 1,48

R
/σ bH
= =2,0
Rm,200,mixed
/σbH
2,0→
→ 2,35
2,35
m,200,vegyes
curing
= =
RRk,cyl,vegyes
k,cyl,m.c,/σ/σ
bHbH
1,38 →
==1,38
→1,58
1,58

1980
1975
1970

Rk,cyl,mixed
= 1,25
1,25 →
→1,45
1,45
/σ/σ
R k,cyl,vegyes
curing
bH=
bH

s = 0,15·R m
1965

= 0,75·R
0,75·Rm,200,mix.
RRk,200,mix.
cur.=
cur.
m,200,vegyes
k,200,vegyes

1960
1955
1950

Rk,200,mix.
= 0,7·R m,200,vegyes
R
k,200,vegyes
cur. = 0,7·Rm,200,mix.
cur.
□ 200 mm, vegyes
tárolás
mixed curing

1945
CCC2017
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- k ·t ·s
Rk,mix.
= R m,vegyes
R
k,vegyes
cur. = Rm,mix.
cur. = k·t·s

ffcck,cyl,underwater
1,50, or
ill.1,77
1,77
cd = 1,50,
k,cyl,víz alatt /f/fcd

Elfogadási valószínűség: 50 %,

Acceptance probability: 50%
alulmaradási
hányad:
%,
Portion
values below
the f5,0
ck: 5,0%
Acceptance
factor:tényező:
t>40 =1,645
1,645
t >40 alulmaradási

2002 –

stored under water
150 mm, víz
alatti tárolás

Elfogadási valószínűség:
50 %,
Acceptance
probability: 50%
alulmaradási
hányad:
2,28
%,
Portion values below the fck: 2,28%
Acceptance
factor:
2,0
alulmaradási
tényező:
2,0

1980 – 2002

a
Ø150·300 mm és

– 1980

Ø150·300 mm és
tárolás
a □ 150 mm, vegyes
mixed curing

Szabványok,
előírások
Standards
and regulations
13
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Preparation of compressed surface

Top plane is
cupped with
cement mortar,
while the bottom
plane is “as
stripped”

Top plane is
polished,
while the
bottom plane
is “as
stripped”

Both planes
are polished

Specimens of Ø150×300 mm sizes
kept under water till the age of 28
days

When crushing,
did not explode

When
crushing,
exploded

When
crushing,
exploded

Mean compressive strength, N/mm2

42.8

51.4

52.7

Compressive strength, %

100.0

120.0

123.1

Standard deviation, N/mm2

1.68

0.67

1.64

Hrom the spread of standard
deviation (Tn=3) calculating,
s = T3/3,31 N/mm2 (Harter,1960)

1.95

0.71

1.89

Effective standard deviation, N/mm2

3.00

3.00

3.00

Student’s factor for n = 3

2.92

2.92

2.92

Characteristic value, N/mm2

34.06

42.63

43.94

C30/37

C40/50

C40/50

Strength class:
CCC2017
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Miklós Márton, Tamás Simon Dr., Adorján Borosnyói Dr.: THE EFFECT OF FRICTION ON THE
COMPRESSIVE STRENGTH OF CONCRETE SPECIMENS. Conference Paper · September 2011
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CONCLUSIONS
 Technical safety is the guarantee of the durability of
structures, which means capital in an economy.
 The level of technical safety is a basic requirement of
the design model of structures, what may only be
ensured, if the material model can be ensured by the
assumed quality of the materials.
 Due to the above reasons it is incorrect to build into
reinforced concrete structures such concretes, of which
compressive strength class was not evaluated according
to the EN 1992-1-1 standard with a maximum of 50%
critical acceptance probability, or if the compliance is
proved by using polished test specimens. We do not want
to talk about the effect of using the two, improper
procedures in combination.
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Thank you for your attention
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