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Reinforced Concrete Structures Topic 10. — Concrete cover

Modeling of structural behaviour of RC members

Numerical modelling Material properties
linear, non linear, plastic, 1t order homogen, inhomogen, izotropic, anizotropic
theory, 2" order theory, etc. elastic linear;, non linear elastic,

plastic, viscous, reological properties, etc.

Structural
behaviour

Experimental Engineering Size effect Environment
xpeglrrllltlen a modelling effects, loads,
modeting statics, strength of durability properties, etc.
full-scale,

materials, elasticity,

non full-scale, etc. . .
plasticity, dynamics, etc.
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Reinforced Concrete Structures Topic 10. — Concrete cover

Concrete cover - MSZ EN 1992-1-1:2010

(1)P  The concrete cover is the distance between the surface of the reinforcement closest to the nearest
concrete surface (including links and stirrups and surface reinforcement where relevant) and the nearest
concrete surface.

[MSZ 1992-1-1:2010 — Section 4.4.1.1 — Paragraph (1)P —Page 48.]

Concrete cover in case of beams and columns (1D structural elements)

Longitudinal
| reinforcement
Concrete <)
cover
- —— Stirup

Concrete
cover
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Reinforced Concrete Structures Topic 10. — Concrete cover

Concrete cover - MSZ EN 1992-1-1:2010

(1)P  The concrete cover is the distance between the surface of the reinforcement closest to the nearest
concrete surface (including links and stirrups and surface reinforcement where relevant) and the nearest
concrete surface.

[MSZ 1992-1-1:2010 — Section 4.4.1.1 — Paragraph (1)P —Page 48.]

Concrete cover in case of beams and columns containing surface reinforcement (1D structural elements)

Longitudinal
Concrete 4-;{ reinforcement
cover
o —  Stirrup

| Surface Concrete
reinforcement cover
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Reinforced Concrete Structures Topic 10. — Concrete cover

Concrete cover - MSZ EN 1992-1-1:2010

(1)P  The concrete cover is the distance between the surface of the reinforcement closest to the nearest
concrete surface (including links and stirrups and surface reinforcement where relevant) and the nearest
concrete surface.

[MSZ 1992-1-1:2010 — Section 4.4.1.1 — Paragraph (1)P —Page 48.]

Concrete cover in case of slabs, walls and shells (2D or 3D surface structures)

Transversal

R
longitudinal Main
reinforcement ‘ ‘ ‘ longitudinal

reinforcement

- Concrete
cover
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Reinforced Concrete Structures Topic 10. — Concrete cover

Nominal concrete cover — C

nom

(1)P  The concrete cover is the distance between the surface of the reinforcement closest to the nearest

concrete surface (including links and stirrups and surface reinforcement where relevant) and the nearest
concrete surface.

[MSZ 1992-1-1:2010 — Section 4.4.1.1 — Paragraph (1)P —Page 48.]

(2)P  The nominal concrete cover - C, ., - shall be specified on the drawings. It is defined as a minimum
concrete cover - C_.. — plus an allowance in design for deviation AC,,,:

Cnom — Cmin T ACdev

[MSZ 1992-1-1:2010 — Section 4.4.1.1 — Paragraph (2)P — Page 48.]
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Reinforced Concrete Structures Topic 10. — Concrete cover

Minimum concrete cover - C

min

(1)P Minimum concrete cover, C. .., shall be provided in order to ensure:

min’

o the safe transmission of bond forces, see more in MSZ EN 1992-1-1:2010 Section 7 and Section 8
o the protection of the steel against corrosion (durability),
o an adequate fire resistance, see more in MSZ EN 1992-1-2

[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Paragraph (1)P — Page 48.]

Cnom — Cmin T ACdev
_— T~

bond alloance in design for
durability deviations
fire resistance
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Reinforced Concrete Structures Topic 10. — Concrete cover

Minimum concrete cover - C

min

(2)P  The grater value for C ., satisfying the requirements for both bond and environmental conditions shalll

be used:
[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Paragraph (2)P — Page 48.]
Cmin,b
Cmin = MaXx; Cmin,dur + ACdur,y L ACdur,st o ACdur,add .
10 mm )

Crinp  minimum cover due to bond requirement, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (3)
Cmin,du, minimum cover due to environmental conditions, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (5)
ACy, ,  additive safety element, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (6)
AC,, & reduction of minimum cover for use of stainless steel, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (7)

ACqr ¢ reduction of minimum cover for use of additional protection, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (8)
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Topic 10. — Concrete cover

Reinforced Concrete Structures

Minimum concrete cover due to bond requirement - C,;, ,

(2)P  The grater value for C ., satisfying the requirements for both bond and environmental conditions shalll

be used:
[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Paragraph (2)P — Page 48.]
f 'I’ ””””” \\\ N
'\ Cmin b/
Cmin = MaXx; len aur + ACdur L ACdur st ACdur,add .
10 mm )
Crinp  minimum cover due to bond requirement, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (3)
Cinaer  Minimum cover due to environmental conditions, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (5)
AC,, »  additive safety element, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (6)
AC,, & . reduction of minimum cover for use of stainless steel, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (7)
ACy, ¢ reduction of minimum cover for use of additional protection, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (8)
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Reinforced Concrete Structures Topic 10. — Concrete cover

Minimum concrete cover due to bond requirement — C

min,b

(3) In order to transmit bond forces safely and to ensure adequate compaction of the concrete, the minimum
cover should not be less than C according to MSZ EN 1992-1-1:2010 Table 4.2.

min,b?

Arrangement of bars Minimum cover C,;, ,
Separated bars: Diameter of bar, @ [mm]
Bundled bars: Equivalent diameter, @, [mm]

If the nominal maximum aggregate size is grater then 32 mm, C,_;, , should be increased by 5 mm.

Separated 2R & Bundled bars
bars | | g
D, =N, <5 mm
]@
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Topic 10. — Concrete cover

Reinforced Concrete Structures

Minimum concrete cover due to environmental conditions — Cmin,dur

(2)P  The grater value for C ., satisfying the requirements for both bond and environmental conditions shalll

be used:
[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Paragraph (2)P — Page 48.]
4 A
aemmmm—a Cmin,b
Cmin = maxg\pmin,durj' ACdur,y e ACdur,st — ACdur,add .
10 mm )

C

min,b

Cmin,dur
AC

AC

dur ,y
dur ,st

ACdur .aadd

minimum cover due to bond requirement, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (3)

minimum cover due to environmental conditions, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (5)

additive safety element, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (6)

reduction of minimum cover for use of stainless steel, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (7)

reduction of minimum cover for use of additional protection, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (8)
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Reinforced Concrete Structures Topic 10. — Concrete cover

Minimum concrete cover due to environmental conditions — C

min,dur

(5) The minimum cover values for reinforcement and prestressing tendons in normal weight concrete taking

account of the exposure classes and the structural classes is given by C_... 4ur-
Note: Structural classification and values of C,.. 4, for use in a Country may be found in its National
Annex. The recommended Structural Class (design working life of 50 years) is S4 for the indicative
concrete strengths given in MSZ EN 1992-1-1:2010 Annex E and the recommended modifications to
the structural class is given MSZ EN 1992-1-1:2010 Table 4.3N. The recommended minimum structural
class is S1. The recommended values of C_;., 4, are given in MSZ EN 1992-1-1:2010 Table 4.4N
(reinforcing steel) and Table 4.5N (prestressing steel).

[MSZ 1992-1-1:2010 - Section 4.4.1.2 — Paragraph (5) — Page 49.]
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Reinforced Concrete Structures

Minimum concrete cover due to environmental conditions — C

Values of minimum concrete cover, C

min,dur

Topic 10. — Concrete cover

requirements with regard to durability for reinfrocement steel in
accordance with EN10080

Environmental requirement for C;, 4, [mm]

MSZ EN 1992-1-1:2010

Exposure Class according to MSZ EN 1992-1-1:2010 Table 4.1

Structural class | X0 | XC1 XC2 XC4 XD1 XD2 XD3
XC3 XS1 XS2 XS3

S1 10 10 10 15 20 25 30

S2 10 10 15 20 25 30 35

S3 10 10 20 25 30 35 40

S4 10 15 25 30 35 40 45

S5 15 20 30 35 40 45 50

S6 20 25 35 40 45 50 55

[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Table 4.4.N — Page 49.]
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Reinforced Concrete Structures

Values of minimum concrete cover, C

min,dur

requirements with regard to durability for prestressing steel

Topic 10. — Concrete cover

Minimum concrete cover due to environmental conditions — C

Environmental requirement for C

min,dur

[mm]

MSZ EN 1992-1-1:2010

Exposure Class according to MSZ EN 1992-1-1:2010 Table 4.1

Structural class | X0 | XC1 XC2 XC4 XD1 XD2 XD3
XC3 XS1 XS2 XS3

S1 10 15 20 25 30 35 40

S2 10 15 25 30 35 40 45

S3 10 20 30 35 40 45 50

S4 10 25 35 40 45 50 55

S5 15 30 40 45 50 55 60

S6 20 35 45 50 55 60 65

EMAKOM Ltd. Complex Engineering Bureau

[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Table 4.5.N — Page 50.]

min,dur
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Reinforced Concrete Structures Topic 10. — Concrete cover

Recommended structural classification — Change of classifications S1...56

Recommended structural classification

Structural Class

Exposure Class according to MSZ EN 1992-1-1:2010 Table 4.1

Criterion X0 XC1 XC2, | XC4 | XD1 | XD2, | XD3, XS2,
XC3 XS1 XS3

Design Working Life of 100 years Increase class by 2

Strength Class = 30/37 = 35/45 = C40/50 = C45/55

Reduce class by 1

Member with slab geometry
(position of reinforcement not affected Reduce class by 1
by construction process)

Special Quality Control of the

concrete production ensured Reduce class by 1

[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Table 4.3.N — Page 49.]
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Reinforced Concrete Structures Topic 10. — Concrete cover

Recommended structural classification — Change of classifications S1...56

NA3.1.2.: The value of C;, 4. Shall be determined according to Table 4.3.N, 4.4.N and 4.5.N. The designation of
the structural class according to Table 4.3.N may be modified taking into account the following:

o The structural class considered can be reduced by 1 if the design life of the structure is less than 50 years.

o In the case of prefabricated structures in a factory with the required quality assurance, the structural
class taken into account may be reduced by 1, taking into account the more reliable conditions for the
incorporation of concrete.

o If, due to the composition of the mixture used, the permeability of the concrete is lower than usual and this
is confirmed by the results of tests carried out by an independent testing laboratory, the structural class
taken into account may be reduced by a maximum of 2 with the permission of the customer or his
representative.

o Inthe case of structures exposed to environmental class XA1... XA3, the value of C, 4, can also be taken
individually based on the degree of aggressiveness of the environment.

o The environmental conditions are described in Section 4.1. for a more detailed classification than in Table 1
and the limit values for the degree of environmental aggressiveness in relation to environmental class XA1...
XA3, see MSZ EN 206-1.

[MSZ 1992-1-1:2010 — NA — Section NA3 — Paragraph NA3.1.2 — Page 212.]

EMAKOM Ltd. Complex Engineering Bureau Coll. Prof. Dipl. Eng. Imre KOVACS PhD ® Al rights reserved!



Topic 10. — Concrete cover

Reinforced Concrete Structures

Additive safety element — ACy,, .

(2)P  The grater value for C ., satisfying the requirements for both bond and environmental conditions shalll

be used:
[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Paragraph (2)P — Page 48.]
4 h
......... ? min,b
Cmin = Maxs len aur 'HACdur,y , ACdur,st o ACdur,add f
10 mm )
Cmin,b minimum cover due to bond requirement, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (3)
Cmin,du, minimum cover due to environmental conditions, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (5)
AC,, »  additive safety element, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (6)
AC,, & . reduction of minimum cover for use of stainless steel, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (7)
ACy, ¢ reduction of minimum cover for use of additional protection, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (8)

Coll. Prof. Dipl. Eng. Imre KOVACS PhD ® Al rights reserved!

EMAKOM Ltd. Complex Engineering Bureau



Reinforced Concrete Structures Topic 10. — Concrete cover

Additive safety element — AC

dur,y

(6) The concrete cover should be increased by the additive safety element ACy,,.

NOTE: The value of AC,,, for use in a Country may be found in its National Annex. The recommended
value is 0 mm.

[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Paragraph (6) - Page 50.]

AC 0

dur,y =
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Topic 10. — Concrete cover

Reinforced Concrete Structures

Reduction of minimum concrete cover for use of stainless steel — ACy,,

(2)P  The grater value for C ., satisfying the requirements for both bond and environmental conditions shalll
be used:

C

min,b

Cmin,dur
AC

AC

dur ,y
dur ,st

ACdur .aadd

[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Paragraph (2)P — Page 48.]
4 A
Cring. ..
Cmin = Max- Cmin,dur + ACdur,y _'\écdur,sz:j' ACdur,add .
10mm )

.

minimum cover due to bond requirement, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (3)

minimum cover due to environmental conditions, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (5)

additive safety element, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (6)

reduction of minimum cover for use of stainless steel, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (7)

reduction of minimum cover for use of additional protection, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (8)

Coll. Prof. Dipl. Eng. Imre KOVACS PhD ® Al rights reserved!
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Reinforced Concrete Structures Topic 10. — Concrete cover

Reduction of minimum concrete cover for use of stainless steel — ACy,,

(7) Where stainless steel is used or where other special measures have been taken, the minimum cover
may be reduced by AC,,, . For such situations the effect on all relevant material properties should be
considered, including bond.

NOTE: The value of ACy,, ¢ for use in a Country may be found in its National Annex. The recommended
values, without further specifiaction, is 0 mm.

[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Paragraph (7) — Page 50.]
AC =0

NA3.1.4.: If stainless steels are used, the value of ACy,, ; must be taken to be ACy,,; = 5 mm. In the
case of other special measures, the validity of ACy,, i, > 0 mm must be verified by tests performed by an
independent laboratory.

dur st

AC g, o =0 MM
[MSZ 1992-1-1:2010 — NA — Section 3 — Paragraph NA3.1.4 - Page 212.]
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Topic 10. — Concrete cover

Reinforced Concrete Structures

Reduction of minimum concrete cover for use of additinal protection — ACy,; 144

(2)P  The grater value for C ., satisfying the requirements for both bond and environmental conditions shalll

be used:
[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Paragraph (2)P — Page 48.]
4 A
Cmin b P
Cmin = Mmax- Cmin,dur T ACdur, & ACdur st ACdur adg/;>
10 mm R
Crinp  minimum cover due to bond requirement, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (3)

Cinaer  Minimum cover due to environmental conditions, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (5)

AC,, »  additive safety element, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (6)

AC,, & . reduction of minimum cover for use of stainless steel, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (7)

AC,, .  reduction of minimum cover for use of additional protection, see MSZ EN 1992-1-1:2010, Section 4.4.1.2 (8)

Coll. Prof. Dipl. Eng. Imre KOVACS PhD ® Al rights reserved!
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Reinforced Concrete Structures Topic 10. — Concrete cover

Reduction of minimum concrete cover for use of additinal protection — ACy,; 144

(8) Concrete with additional protection (e.g. coating) the minimum concrete cover may be reduced by
ACdur,add'

NOTE: The value of ACy,.q4q for use in a Country may be found in its National Annex. The
recommended value without further specification, is 0 mm.

[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Paragraph (8) — Page 50.]
ACdur,add =0

NA3.1.5.: Its value can be set depending on the degree of additional protection (e.g. coating) (e.g.
type and thickness of the coating), but its value should not exceed 20 mm. The validity of ACy,, 44> 0
mm must be verified by tests performed by an independent laboratory.

Omm<AC <20mm

dur st

[MSZ 1992-1-1:2010 — NA - Section 3 — Paragraph NA3.1.5. — Page 213.]
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Reinforced Concrete Structures Topic 10. — Concrete cover

Allowance in design for deviation — AC

dev

(1)P Minimum concrete cover, C. .., shall be provided in order to ensure:

min’

o the safe transmission of bond forces, see more in MSZ EN 1992-1-1:2010 Section 7 and Section 8
o the protection of the steel against corrosion (durability),
o an adequate fire resistance, see more in MSZ EN 1992-1-2

[MSZ 1992-1-1:2010 — Section 4.4.1.2 — Paragraph (1)P — Page 48.]

______
a’ =~

Cnom = len\'l: ACdev /'
- \

bond alloance in design for
durability deviations
fire resistance
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Reinforced Concrete Structures Topic 10. — Concrete cover

Allowance in design for deviation — AC,,

(1)P To calculate the nominal concrete cover, C, ..., an addition to the minimum cover shall be made in design
to allow for the deviation (AC,,,). The required minimum cover shall be increased by th absolute
value of the accepted negative deviation.

NOTE: The value of AC,, afor use in a Country may be found in the National Annex. The
recommended value is 10 mm.
[MSZ 1992-1-1:2010 — Section 4.4.1.3 = Paragraph (1)P — Page 51.]

AC, =10mm

dev
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Reinforced Concrete Structures Topic 10. — Concrete cover

Allowance in design for deviation — AC,,

(3) In certain situation, the accepted deviation and hence allowance, AC,,,, may be reduced.

NOTE: The reduction in AC,,, in such circumstances for use in a Country may be found in its National
Annex.

The recommended values are;

o Where fabrication is subjected to a quality assurance system, in which the monitoring includes
measurements of the concrete cover, the allowance in design for deviation AC,,, may be reduced:

10mm=AC,,, =5mm

o Where it can be assured that a very accurate measurement device is used for monitoring and non
conforming members are rejected (e.g. precast elements), the allowance in design for deviation AC,,
may be reduced:

10mm=AC,,, =0mm

[MSZ 1992-1-1:2010 — Section 4.4.1.3 — Paragraph (3) — Page 52.]
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Reinforced Concrete Structures

Topic 10. — Concrete cover

Allowance in design for deviation — AC

dev

For concrete cast against uneven surfaces, the minimum cover should generally be increased by
allowing larger deviations in design. The increase should comply with the difference caused by the

unevenness, but the minimum cover should be at least k1 mm for concrete cast against prepared ground
(including blinding)

AC,, =40mm  AC,,, =C, +15mm
and k2 mm for concrete cast directly against soll
AC,, =7omm  AC,, =C, +40mm

The cover to the reinforcement for any surface feature, such as ribbed finishes or exposed aggregate,
should also be increased to take account of the uneven surface.

NOTE: The value of k1 and k2 for use in a Country may be found in its National Annex. The
recommended values are 40 mm and 75 mm.

NA3.2.3.: In the case of concreting on uneven surfaces, the following values must be used:
kt=C. ., +15mm; k2=C_, +40 mm
[MSZ 1992-1-1:2010 — Section 4.4.1.3 — Paragraph (4) — Page 51.]
MSZ 1992-1-1:2010 — NA — Section 3 — Paragraph NA3.2.3 — Page 213.
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Reinforced Concrete Structures Topic 10. — Concrete cover

Example for determination of nominal concrete cover (1)

When designing a monolithic RC beam, the concrete notation is: C30/37 — XC3 — 24 — S2 — MSZ 4798:2016. The
main longitudinal reinforcements are consisted of RC bars @25, the stirrups reinforcements are consisted of RC
bars @10. Determine the value of the nominal concrete cover if it is interpreted and given on the stirrups!

S4 structural class for the design life of 50 years

Crinp =20Mm minimum concrete cover on the main reinforcement required due to bond
Crinp =10mm minimum concrete cover on the stirrups required due to bond

Crningur =29 MM minimum concrete cover required due to environmental conditions
ACy,, =0 additive safety element

ACyy st =0 reduction of minimum cover for use of stainless steel

ACyyr a0¢ =0 reduction of minimum cover for use of additional protection

C.in =25mm minimum concrete cover now determined by the environmental conditions
AC,,, =10mm allowance in design for deviation

Crom =Crin + ACy, =35mm nominal concrete cover on the stirrups
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Reinforced Concrete Structures Topic 10. — Concrete cover

Example for determination of nominal concrete cover (2)

When designing a monolithic RC column, the concrete notation is: C20/25 — XC1 - 24 — F3 — MSZ 4798:2016. The
main longitudinal reinforcements are consisted of RC bars @20, the stirrups reinforcements are consisted of RC
bars @8. Determine the value of the nominal concrete cover if it is interpreted and given on the stirrups!

S4 structural class for the design life of 50 years

Crinp =20mm minimum concrete cover on the main reinforcement required due to bond
Crinp =8mMm minimum concrete cover on the stirrups required due to bond

Cringyr =19 mMm minimum concrete cover required due to environmental conditions
ACy,, =0 additive safety element

ACyy st =0 reduction of minimum cover for use of stainless steel

ACyyr a0¢ =0 reduction of minimum cover for use of additional protection

C.i, =1omm minimum concrete cover now determined by the environmental conditions
AC,,, =10mm allowance in design for deviation

Crom =Chin + ACy, =25mm nominal concrete cover on the stirrups
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Reinforced Concrete Structures Topic 10. — Concrete cover

Example for determination of nominal concrete cover (3)

When designing a monolithic RC slab, the concrete notation is: C25/30 - XC2 - 16 — F3 — MSZ 4798:2016. The
main longitudinal reinforcements are consisted of RC bars @12, the transversal longitudinal reinforcements are
consisted of RC bars @10. Determine the value of the nominal concrete cover on the main reinforcement!

S4 structural class for the design life of 50 years

Crinp =12mm minimum concrete cover on the main reinforcement required due to bond
Crningur =29 MM minimum concrete cover required due to environmental conditions
ACqy,, =0 additive safety element

AC,, & =0 reduction of minimum cover for use of stainless steel

ACyyr a0¢ =0 reduction of minimum cover for use of additional protection

C.in =25mm minimum concrete cover now determined by the environmental conditions
AC,,, =10mm allowance in design for deviation

Crom =Crin + ACy, =35mm nominal concrete cover on the main reinforcement
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Reinforced Concrete Structures Topic 10. — Concrete cover

Example for determination of nominal concrete cover (4)

When designing a monolithic RC slab, the concrete notation is: C30/37 — XC1 - 16 — F3 - MSZ 4798:2016. The
main longitudinal reinforcements are consisted of RC bars @10, the transversal longitudinal reinforcements are
consisted of RC bars @8. Additional protection on the concrete surface is applied. Determine the value of the
nominal concrete cover on the main reinforcement!

S4 structural class for the design life of 50 years

Crinp =10mm minimum concrete cover on the main reinforcement required due to bond

Cringyr =15mMm minimum concrete cover required due to environmental conditions

ACy,, =0 additive safety element

ACyy st =0 reduction of minimum cover for use of stainless steel

AC yyr agg =2 MM reduction of minimum cover for use of additional protection (e.g. coating)

C.., =10mm minimum concrete cover now determined by both the environmental
conditions and the required value for bond (15 mm-5mm =10 mm)

AC,,, =10mm allowance in design for deviation

Crom =Crin + ACy, =20mm nominal concrete cover on the main reinforcement
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Reinforced Concrete Structures Topic 10. — Concrete cover

Example for determination of nominal concrete cover (5)

When designing a prefabricated (Quality Assurance System!) prestressed girder the concrete notation is: C50/60 —
XC2 -8-F3 -CEMI 52,5 - 100 years — MSZ 4798:2016. The prestressing strands are Fp-100 with nominal
diameter of 11,3 mm, stirrup reinforcements are @10 bars. Determine the value of the nominal concrete cover if it is
interpreted and given on the stirrups!

S4 structural class for the design life of 50 years — first step now!!!
S6 for a design life of 100 years, the structural class (S4) must be increased by 2!!!
S5 the strength class C50/60 now is higher than the C25/30 required due to the

environmental exposure class and also exceeds the strength class C35/49,
so the structural class (S6) can be reduced by 1!!!

S4 in the case of a prefabricated structures and a factory with the required
quality assurance, the structural class (S5) taken into account may be
reduced by 1 in view of the more reliable conditions for the incorporation of
concrete
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Reinforced Concrete Structures Topic 10. — Concrete cover

Example for determination of nominal concrete cover (5)

When designing a prefabricated (Quality Assurance System!) prestressed girder the concrete notation is: C50/60 —
XC2 -8-F3 -CEMI 52,5 - 100 years — MSZ 4798:2016. The prestressing strands are Fp-100 with nominal
diameter of 11,3 mm, stirrup reinforcements are @10 bars. Determine the value of the nominal concrete cover if it is
interpreted and given on the stirrups!

Coingur =32 MM minimum concrete cover required on strands due to environmental conditions
Cringur =29 MM minimum concrete cover required on stirrups due to environmental conditions
Crinp =12mm minimum concrete cover on the strands required due to bond

Crinp =10mm minimum concrete cover on the stirrups required due to bond

ACdur,y =0 additive safety element

ACq, 5 =0 reduction of minimum cover for use of stainless steel

AC gy aqg =0 reduction of minimum cover for use of additional protection
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Reinforced Concrete Structures Topic 10. — Concrete cover

Example for determination of nominal concrete cover (5)

When designing a prefabricated (Quality Assurance System!) prestressed girder the concrete notation is: C50/60 —
XC2 -8-F3 -CEMI 52,5 - 100 years — MSZ 4798:2016. The prestressing strands are Fp-100 with nominal
diameter of 11,3 mm, stirrup reinforcements are @10 bars. Determine the value of the nominal concrete cover if it is
interpreted and given on the stirrups!

C., =15mm minimum concrete cover now determined by the environmental conditions,
(35 mm — 10 mm =25 mm on strand, 25 mm - 10 mm = 15 mm on stirrups,
further 15 mm +10 mm = 25 mm on strand, OK)

AC,,, =omm according to the manufacturer's declaration, the applied quality assurance

system covers the measurement of the degree of concrete cover, the
designer takes this into account in her own competence

C.om =C.in +AC,, =20mm nominal concrete cover on the stirrups (the cover is 30 mm on the strands)
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Reinforced Concrete Structures Topic 10. — Concrete cover

Example for determination of nominal concrete cover (6)

When designing a prefabricated (Quality Assurance System!) RC member for agricultural use the concrete notation
is: C45/55 — XC4 — XD2 — XA5(H) - XV2(H) - 16 — F2 - CEM | 42,5 N-SR 0 - 25 years — MSZ 4798:2016. The
structure is composed of slab type elements using @6/150/150 prefabricated welded stainless mesh reinforcements
and also individual RC stainless bars @8 for main and transversal reinforcements. Determine the value of the
nominal concrete cover!

S4 structural class for the design life of 50 years — first step now!!!

S3 the design life-is 30 years, which is less than 50 years, the structural class
(S4) can be reduced by 1!!!

S2 the applied strength class C45/55 is higher than the required C35/45 due to

the environmental exposure class and also exceeds the strength class
C40/50, so the structural class (S3) can be reduced by 1!!!

S1 in the case of a prefabricated structures and a factory with the required
quality assurance, the structural class (S2) taken into account may be
reduced by 1 in view of the more reliable conditions for the incorporation of
concrete!!!
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Reinforced Concrete Structures Topic 10. — Concrete cover

Example for determination of nominal concrete cover (6)

When designing a prefabricated (Quality Assurance System!) RC member for agricultural use the concrete notation
is: C45/55 — XC4 — XD2 — XA5(H) - XV2(H) - 16 — F2 - CEM | 42,5 N-SR 0 - 25 years — MSZ 4798:2016. The
structure is composed of slab type elements using @6/150/150 prefabricated welded mesh reinforcements and also
individual RC bars @8 for main and transversal reinfoecements. Determine the value of the nominal concrete cover!

Coringur =22MM minimum concrete cover required due to environmental conditions
Crinp =8 MM minimum concrete cover on the strands required due to bond
ACdur,y =0 additive safety element

ACyyr g =D MM reduction of minimum cover for use of stainless steel

AC gy agg =0 reduction of minimum cover for use of additional protection
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Reinforced Concrete Structures Topic 10. — Concrete cover

Example for determination of nominal concrete cover (6)

When designing a prefabricated (Quality Assurance System!) RC member for agricultural use the concrete notation
is: C45/55 — XC4 — XD2 — XA5(H) - XV2(H) - 16 — F2 - CEM | 42,5 N-SR 0 - 25 years — MSZ 4798:2016. The
structure is composed of slab type elements using @6/150/150 prefabricated welded mesh reinforcements and also
individual RC bars @8 for main and transversal reinfoecements. Determine the value of the nominal concrete cover!

C.in =20mm minimum concrete cover now determined by the environmental conditions,
(25 mm -5 mm =20 mm)

AC,,, =omm according to the manufacturer's declaration, the applied quality assurance
system covers the measurement of the degree of concrete cover, the
designer takes this into account in her own competence

Crom =Crin + ACy, =25mm nominal concrete cover on the main longitudinal bars

EMAKOM Ltd. Complex Engineering Bureau Coll. Prof. Dipl. Eng. Imre KOVACS PhD ® Al rights reserved!



Reinforced Concrete Structures Topic 10. — Concrete cover

Providing concrete cover — Spacers
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Providing concrete cover — Spacers
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Reinforced Concrete Structures Topic 10. — Concrete cover

Providing concrete cover — Spacers
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Topic 10. — Concrete cover

Providing concrete cover — Spacers
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Providing concrete cover — Spacers
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Providing concrete cover — Spacers
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