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1. Dr. Balazs L. Gyérgy
A fib és CEN torekvések vasbetonszerkezetek tartossagaval kapcsolatos

Az eloadas bemutatja, hogyan valtozik a vasbetonszerkezetek tartossaganak szemlelete az 1) Eurocode 2-ben. A korabbi,
fokent eloiro jellegii megkozelitest egyre inkabb a teljesitmenyalapu es elettartam-orientalt tervezes valfja fel, amely jobban
figyelembe veszi a kornyezeti hatasokat, az anyagvalasztast s a varhato hasznalati 1dot. Az eloadas kitér arra 1s, hogy a fib
es a CEN nemzetkozi szakimail munkaja mikent alakitja a jovo vasbeton-tervezesi gyakorlatat.

2. Dr. Kopecsko Katalin

Vizsgalati modszerek és tapasztalatok beton karbonatosodasaval és kloridion allosagaval kapcsolatosan
Nemzetkozi erdeklodest kivalto hazai vizsgalatok a beton tartossagaval kapesolatban Az eloadas attekintest ad a beton
tartossagaval kapcsolatos hazai kutatasi es vizsgalati eredmenyekrol, kiilonos tekintettel a kloridion-behatolasra, a
karbonatosodasra, es ezek szerkezeti kovetkezmenyeire. Bemutatasra keriilnek a korszeru laboratoriumi e€s anyagvizsgalati
modszerek, valamint azok a tapasztalatok, amelyek hozzajarulhatnak a tartosabb es megbizhatobb vasbetonszerkezetek
tervezesehez. Az 1smertetett kutatasok tobb nemzetkozi szakmai forumon is figyelmet kaptak.

3. Spranitz Ferenc

Az uj EC-2 tartossagi elvei, kovetelményei, valamint értelmezésiuk a CEN/TR jelentésben. Nemzeti
javaslatok (francia, norveég, spanyol és magyar) ismertetése

Az EC-2 szermt1 50/100 eves tartossag ertelmezese a BD-EC-2 hattérdokumentumban es a CEN/TR jelentesben. Kozponti
kerdes, hogy hogyan tervezheto es ellenorizhetd a forgalomba hozott beton varhato 50 vagy 100 éves tartossaga, 1illetve
milyen meéresi eredmenyek es anyagjellemzok allnak a szabvanyi kovetelmenyek mogott. Bemutatasra kertilnek a kiilonbozo
nemzeti javaslatok — francia, norveg, spanyol eés magyar megkozelitesek —, valamint az 1s, hogy a Hungarian Annex milyen
mernoki magyarazatokat ad a tartossagi tervezes fizikai es kemiai alapjaira.

4. Kérdések, hozzaszolasok
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Szabvanyok fejlodes
fib Model Code-ok fejlodése — Pre-normative
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Szabvanyok fejlodés

* ULS és SLS Hatarallapotok megtartasa mellett szempontok fejlesztés
ULS - Teherbiras hatarallapotok SLS — Hasznalhatdsagi hatarallapotok

Performance based material behaviour - Teljesitoképességen alapuld anyagtulajdons.
Performance based design — Teljesit6képességen alapulo tervezés
Service Life Design — Elettartam alapu tervezés: Tartdssagra
Tonkremeneteli folyamatok elemzés, megértése €s extrapolacidja
Beton osszetételi tulajdonsagok fejlesztése

Kornyezettudatos tervezés

* Optimal packing density — Optimalis kitoltottség

* Robustness — Progressive tonkremenetel elkerulése lokalis tonkremenetel esetén

Balazs, L.Gy: Az uj EC2 tartéssagi elvei és a Hungarian Annex javaslat iranyai, fib —KTE-MSZT Ankét 2026. mjj. 16.



FENNTARTHATO FEJLODES FENNTARTHATO EPITES
SUSTAINABLE DEVELOPMENT

Teljesiti a jelen kor Olyan szerkezetek
szukségleteit, a jovo épitése, amelyek kielégitik
generacio lehetéségeinek a fenntarthato fejlodes
korlatozasa nélkul.  fip47p.3 kovetelményeit

TARTOSSAG kozéppontban keriilt a
FENNTARTHATOSAGON keresztiil is!
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IDOJARASI KATASZTROFAK Tornado,
apoli

Pakistan, 2011 2019. nov. 19.
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Phase 1

Raw materials.

Phase 2

Concrete plant.

Processing. Mixing.

Transportation to Transportation to
plant. site.

Phase 5 Phase 3
Secondary life. Building site.
Demolition. Casting.
Recycling. Installing.
CO,-uptake Curing.
Phase 4
Service life.

Operation and
maintenance.

Repairs.

Phases in life-
cycle analysis
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A hasznalati élettartam definicioja
(Tuutti, 1982)

Leromlas kezdete ,Jr Leromlas tovabbterjedése
-

»- Kor

Model Code for
Service Life Design

fib Model Code
for Concrete Structures
2010

A leromlas elfogadhaté mértéke

Hasznalati élettartam

\

Karosodas
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A hasznalati elettartam valdszinuség elmeleti
megadasa (Rostam, 2001)

Model Code for
Service Life Design

R (t) = Resistance
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A hasznalati élettartam tervezeési ertéekei
A hasznalati Példak A hasznalati
tervezeési értéekei
(évek) az az idotartam,
10 Ideiglenes szerkezetek amelyen belul a
- - — meérnoki
10-25 Cserélheto szerkezeti részek szerkezet
15-30 Mezogazdasagi épitmények kielegiti a vele
— szemben
S0 Epuletek tamasztott
100 Kiemelt épiiletek, hidak és kovetelmenyeket
mas épit(’imérniiki jelentos felujitas
szerkezetek netkul.




bulletin 34

o

Model Code for
Service Life Design

o
°
o
°
©
°
o
E

concrete cover ain [mm]

©
o
®
x
=
a
)
©
e
©
c
O
a
8

- 4 " v

exposure period in [years]

Balazs, L.Gy: Az uj EC2 tartéssagi elvei és a Hungarian Annex javaslat iranyai, fib —KTE-MSZT Ankét 2026. mJj. 16.



Hasznalati elettartamn
alapelw
1
tervezes knténum

HASZNALATI ELATTARTAMON ALAPULO MERETEZES (Service Life Design)

Model Code for
Service Life Design

Teljes Osztott biztonsag K ielégitendd A lerornlas
valdsziniségl tényezds modszer ldwetelmenyels ellceril é st el
madszer midszere midszere
! | I |
Valasziniség Tervezéa értékek K drnyezeti E dmyezeti
modellek - karakterisztilous osztalyok nsztalyok
- szilardsag ertekek
- teher - ngztott hiztonsagi
- geometria tényezdk
- egyideliségl
tényezdl
Hatarallapotok Tervezéa Tervezési Tervezést
egverletel elditdsok eldirds ok

Terwvezes f ellendrzés

fib Model Code
for Concrete Structures
2010




LEROMLASI FOLYAMATOK

1. Karbonatosodas okozta korrozio

2. Klorid korrozio S

for Concrete Structures
2010

3. Fagyas-olvadas okozta
leromlas jégmentesitd sozas nélkal

4. Fagyas-olvadas okozta leromlas
jegmentesitd sozassal
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Karbonatosodas okozta korrézié —repedésmentes
beton- Teljes valéoszinuségi modszer
Hatarallapot: acélbetét depasszivacioja

Model Code for
Service Life Design

PA S = Pae. = Pla—x.(ts )< 0§ < p,

rl }: annak a valdszinlsége, hogy depasszivacio torténik

fib Model Code

a b etO N fe d é S [ m m] g%qgoncrete Structures

x.(ts1) karbonatosodasi meélyseg a tg; idépontban [mm]

ty hasznalati elettartam [év]

P a tonkremeneteli valoszinlség eldirt értéke
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Osztott biztonsagi tényezés modszer
Hatarallapot: acélbetétek depasszivacioja

- =
ag - Xgqlts ) =0
aq a betonfedés tervezési érteke [mm)]
X.4(ts)) akarbonatosodasi melyseg tervezesi erteke tg idopontban [mm]

A betonfedés tervezesi érteke (a,):

a, a betonfedés karakterisztikus értékei [mm)]
Aa a betonfedés biztonsagi savja [mm)]

A karbonatosodasi érték tervezési értéke:

xc,d(tSL) = Xc,c(tSL) * V¢

X.c(ts)) akarbonatosodasi mélyseg karakterisztikus eérteke [mm]
7 a karbonatosodasi mélység osztott biztonsagi tényez6je [mm)]

Model Code for
Service Life Design

fib Model Code
for Concrete Structures
2010




Megkovetelt nevleges betonfedeés
(CEM I, w/c=0,6) (fib, 2006)

Model Code for
Service Life Design
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FAGYAS-OLVADAS JEGMENTESITO SOZAS NELKUL
osztott biztonsagi tényezos modszer

Scra~ Sacralt<ts)=0

Model Code for
Service Life Design

ScRd a kritikus telitettseg tervezesi erteke [-]

Sacralt<ts) a tenyleges telitettség tervezési értéke t idopontban [-]

A kritikus telitettség tervezesi ertéke:
fib Model Code
for Concrete Structures

— 2010
SCR,d- SCR,min - ASCR

ScR.min a kritikus telitettseg karakterisztikus erteke (minimum érték) [-]
ASqg a kritikus telitettség biztonsagi savja [mm]

A tényleges telitettség tervezési érteke t idépontban:

Sacra(t) = Spcr{t)+ AS,cr

Sactd a tenyleges telitettseg karakterisztikus érteke t idopontban
AS o1 a tenyleges telitettség biztonsagi savja.



Steinar Helland THE IMPLEMENTATION OF A PERFORMANCE AND PROEBAEILISTIC BASED
DURAEILITY CONCEPT IN REVISED EUROPEAN CONCRETE STANDARDS

S Helland Eonsult. Oslo Norway

ABSTRACT

“Performance-based service life design™. What is that 7
This phrase includes three terms that need to be clarified to reduce the present problematic
communication on these matters within our commumnsty:

¢ “Performance-based”.

e “service life” and

s “design”
This presentation will bring you through the process of maturing this concept within fib and ISO the
last 20 vears and in CEN the last 10 years, all reported through my personal perspective.
In this written paper. the CEN work is reported up to June 2022. The essenfial works in fib is reported
in bulletin no 34 “Service life design of concrete structures™ [1] and “fib Model Code for Concrete
Structures 20107 [2]. The relevant ISO standards are ISO 13823 “General principles on the design of
structures for durability™ [3] and ISO 16204 “Durability — Service Life Design of Concrete Structures™
[4]. Within CEXN there are a number of internal documents from the vanous working parties involved
in the current major revision of EN 1992 “Design of concrete structures™ [3], EN 13670 “Execution of
concrete structures™ [6] and EN 206 “Concrete™ [7].

Keywords: Durability, performance-based, exposure resistance classes, standards

BASIS FOR THE CONFUSION
Cnir community of engineers lack a common language and terminology when discussing durability
matters. For many vears the definition of “design service life” given in standards has been:

‘Disslr:med period for which a structure or part of it is to be used for its intended purpose with
anticipated maintenance, but without major repair being necessary . (prEN 1990 [8])

This is a gualitative description not suited for quantitative design.
fib [1] and ISO [4]. have therefore added the concept of reliability-based Limit State design by
supplementing the traditional definition with:
“The design service life is defined by:
— a definition of the relevant limit states;
— a number of years and;

— a level af reliability for not passing each relevant limit state during this period.”

AN UPDATE

Steinar Helland
Durability update_

fib Congress June 2022
Oslo, Norway
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Fig. 1 Possible Limit States
and related levels of reliability
for reinforced structures
subject to corrosion [9]

Table I — Examples of European durability requirements - From CEN TR 15868 [10].

Range af XC3 (outdoor,
sheltered from rain)

UK =2 CEM I and w/c < 0.55 combined with
25 mm minimum cover for the reinforcement

Germany = CEM I and w/c < 0.65
combined with 20 mm minimum cover

Range af XC4 (outdoor, not
sheltered from rain)

Netheriand = CEM I and w/c < 0.50
combined with 25 mm minimum cover

Germany = CEM I and w/c < 0.60
combined with 25 mm minimum cover

Range of X52 (submerged in
Atlantic sea-water)

FR = CEM I and wic < 0.55 combined with
35 mm minimum cover

Norway = CEM I + 6% silica fume,
w'b =040 combined with 40 mm
minimum cover

22/35



ERC
Classes

Exposure
Resistence

Classes:

XRC

Not surprisingly. different experts in the code commuittee reached different results when they made

prEN 1992-1-1: 2021, Table 6.3(NDP)

Minimum concrete cover Cnin dur
Carbonation

Exposure class (carbonation)

XC1 XC2 XC3 XC4
ERC Design service life (years)

50| 100| 50| 100| 50| 100| 50| 10

0

XRCO0,5] 10f 10| 10f 10| 10| 10| 10| 10
XRC1 | 10{ 10| 10f 10| 10| 15| 10| 15
XRC2 | 10{ 15| 10| 15| 15| 25| 15| 25
XRC3 | 10| 15| 15| 20| 20| 30| 20| 30
XRC4 | 10| 20| 15| 25| 25| 35| 25| 40
XRC5 | 15| 25| 20| 30| 25| 45| 30| 45
XRC6 | 15| 25| 25| 35| 35| 55| 40| 55
XRC7 | 15| 30| 25| 40| 40| 60| 45| 60

these modelling despite applving the same
fib/ISO models. The main reason was that the
difterent groups based their calculations on
ditferent databases. The final tables are then the
result of a compromise and 1s expected to be
safe for the great majority of concrete
structures in Europe. The considerations behind
these tables of mun covers will be published in
a background paper (the draft has 188 pages).

Like i current Eurocode-2. also the next
version will have the tables for mun cover as
“national determined parameters™ (NDP). It 1s
then expected that the national standardization
bodies will interpret the exposure classes on a
national or regional basis (salimity in the Baltic

Sea 1s less than 1in Atlantic water. annual mean
RH 1s 65 % in Madrd while 75 — 80 % in Oslo)

—— I L] L'l e



ERC
Classes

Exposure
Resistence

Classes:

XRDS

prEN 1992-1-1: 2021,Table 6.4(NDP)

minimum concrete cover Cmindur — Chlorides

ERC

Exposure class (chlorides)

X51 X52 X53 XD1 XD2

XD3

Design service life (years)

Design service life (years)

5010|5010 (50|10} 50|10 (50|10
0 0 0 0 0

50

10
0

XRD50,5

201201203030 40)20| 202030

30

40

XRD51

2012525353545 20| 25|25 35

35

45

XRD5 1,5

2530|130 40| 40|50)25|30 30|40

40

50

XRDS 2

2530|3545 455512530 35|45

45

D5

XRD5 3

30| 35|40 |50 5565|3035 (40|50

55

65

XRDS 4

3040|5060 |60|80|30|40 50|60

60

80

XRDS 5

3545|160 70|70 — 13545 |60|70

70

XRD5 6

4050|6580 | — |— 40|50 | 65|80

XRD5 8

45 (55|75 | — | — | — 45|55 |75 | —

XRDS5 10

5065|180 | — | — | — 5065|800 —

1'he various nations are also free
to apply a different level of
reliability for their provisions
than the suggested pf of 7 %.

Like for current Eurocode-2. the
comung standard will also only
give tables for min cover related
to one Consequence Class (CC2
— Normal consequence).

Dratt Eurocode-2 was for public
European inquiry this winter. It
received 4490 comments. 170 'DII
these were related to the new
durability concept. but none of
these questioned the introduction
of the ERC concept, which 1s
quite remarkable having in mind
the dramatic difference to current
durability provisions. The
technical requirements in FprEN

1992-1-1 that will be for formal vote among the member states coming winter will therefore be the

same as mn the inquiry draft prEN 1992-1-1: 2021



MSZ EN 1992-1-1:2024
MSZ EN 1992-1-1:2024

EUROPEAN STANDARD EN1992-1-1 EN 1992-1-1:2023 (E)
NORME EUROPEENNE

EUROPA]SCHE NORM November 2023

ICS91.010.30; 91.080.40 Supersedes EN 1992-1-1:2004, EN 1992-2:2005, EN

1992-3:2006

English Version

Eurocode 2 - Design of concrete structures - Part 1-1:
General rules and rules for buildings, bridges and civil
engineering structures

Eurocode 2 : Calcul des structures en béton - Partie 1-1 Eurocode 2 - Bemess ung und Konstruktion von
: Régles générales - Régles pour les batiments, les ponts Stahlbeton- und Spannbetontragwerken - Teil 1-1:
et les ouvrages de génie civil Allgemeine Regeln und Regeln fiir Hochbauten,

Briicken und Ingenieurbauwerke

This European Standard was approved by CEN on 23 July 2023.

2024. majus

MAGYAR SZABVANY MSZ EN 1992-1-1

Eurocode 2: Betonszerkezetek tervezése

1-1. rész: Epuletekre, hidakra és egyéb mérnéki létesitményekre vonatkozo
altalanos és tovabbi szabalyok



g MSZ EN 1992-1-1:2024
6 Durability and concrete cover  gn1992-1-1:2023 (E)

Exposure classes related to environmental conditions:

X0 EN 206:2026 - Megjelent
AGA=ACA MSZ 4798:2026 — Most
XD1-XD3 kezdtiink el dolgozni
XS1-XS3 rajta

XF1-XF4

XA1-XA3

XM1-XM3

26/35



MSZ EN 1992-1-1:2024

6.5.2 Minimum cover EN 1992-1-1:2023 (E)

cmin = max {cmin,dur + 2Ac; cmin,b; 10 mm} (6.2)

Ac

Cminb

sum of the following applicable reductions and additions:

ACminzo Treduction of minimum cover for structures with design life of 30 years or less, see
6.5.2.2(2);

ACminese Teduction of minimum cover for superior compaction or improved curing, see
6.5.2.2(3);

ACminpy  additional minimum cover for prestressing tendons, see 6.5.2.2(4);

ﬂCdurlredl al].d. ﬂcdur_. r'EdE
reduction of minimum cover for use of additional concrete protection or use of

special measures for protection of reinforcing steel, see 6.5.2.2(5) and 6.5.2.2(9);
ACaurapr additional minimum cover for abrasion, see 6.5.2.2(6);

minimum cover for bond requirement, see 6.5.2.3.



MSZ EN 1992-1-1:2024
EN 1992-1-1:2023 (E)

6.5.2.2 Minimum cover for durability

(1)The minimum concrete covers cmin,dur dependent on
- design service life
- exposure class and

- exposure resistance class (ERC) are given in
Table 6.3 (NDP) and Table 6.4 (NDP).

Balazs, L.Gy: Az uj EC2 tartéssagi elvei és a Hungarian Annex javaslat iranyai, fib —KTE-MSZT Ankét 2026. mJj. 16.



Table 6.3 (NDP) — Minimum concrete COVer Cpin 4o for carbon reinforcing steel — Carbonation

Exposure class (carbonation)

XC1 XC2 XC3 XC4
ERC
Design service life (years)

50 100 50 100 50 100 50 100
XRC 0,5 10 10 10 10 10 10 10 10
XRC1 10 10 10 10 10 15 10 15
XRC 2 10 15 10 15 15 25 15 25
XRC 3 10 15 15 20 20 30 20 30
XRC 4 10 20 15 25 25 35 25 40
XRC5 15 25 20 30 25 45 30 45
XRC6 15 25 25 35 35 55 40 55
XRC7 15 30 25 40 40 60 45 60

NOTE 1 XRC classes for resistance against corrosion induced by carbonation are derived from the carbonation

depth [mm] (characteristic value 90 % fractile) assumed to be obtained after 50 vears under reference
conditions (400 ppm COz in a constant 65 %-RH environment and at 20 °C). The designation value of XRC has

the dimension of a carbonation rate [mm/J (years]].

NOTE 2 The recommended minimum concrete cover values cminduwr assume execution and curing according to

EN 13670 with at least execution class 2 and curing class 2.

NOTE 3 The minimum covers can be increased by an additional safety element Acdury considering special
requirements (e.g. more extreme environmental conditions).

MSZ EN 1992-1-1:2024
EN 1992-1-1:2023 (E)



Table 6.4 (NDP) — Minimum concrete COVer Cuyinau: for carbon reinforcing steel — Chlorides

Exposure class (chlorides)

Xs1 Xs2 Xs3 XD1 XD2 XD3
ERC Design service life (years) Design service life (years)

50 | 100 | 50 | 100 | 50 | 100 § 50 | 100 | 50 | 100 | 50 | 100
XRDS 0,5 20 20 20 30 30 40 20 20 20 30 30 40
XRDS 1 20 25 25 35 35 45 20 25 25 35 35 45
XRDS 1,5 25 30 30 40 40 50 25 30 30 40 40 50
XRDS 2 25 30 35 45 45 55 25 30 35 45 45 55
XRDS 3 30 35 40 50 55 65 30 35 40 50 55 65
XRDS 4 30 40 50 60 60 80 30 40 50 60 60 80
XRDS 5 35 45 60 70 70 — 35 45 60 70 70 —
XRDS 6 40 50 65 80 — — 40 50 65 80 — —
XRDS 8 45 55 75 — — — 45 55 75 — — —
XRDS 10 50 65 80 — — — 50 65 80 — — —
NOTE 1 XRDS classes for resistance against corrosion induced by chloride ingress are derived from the depth

of chlorides penetration [mm] (characteristic value 90 9 fractile), corresponding to a reference chlorides

concentration (0,6 % by mass of binder (cement 4 type II additions)), assumed to be obtained after 50 years on

a concrete exposed to one-sided penetration of reference seawater (30 g/1 NaCl) at 20 °C. The designation value
of XRDS has the dimension of a diffusion coefficient [10~13 m?/s].

NOTE 2 The recommended minimum concrete cover values cmindw assume execution and curing according to
EN 13670 with at least execution class 2 and curing class 2.

NOTE 3 The minimum covers can be increased by an additional safety element Acdury considering special
requirements (e. g. more extreme environmental conditions).

MSZ EN 1992-1-1:2024
EN 1992-1-1:2023 (E)



Table 9.2 ([NDP) — Verifications, stress and crack width limits for durability

Exposure Class

Reinforced members and
prestressed members
without bonded tendons and
with bonded tendons with
Protection Levels 2 or 3
according to 5.4.1(4)

Prestressed members with bonded tendons
with Protection Level 1 according to 5.4.1(4)

and pretensioned members.

combination of actions

quasi-

quasi-

combination of actions

characteristic frequent characteristic
permanent permanent
Wiim,cal—
X0,XC1 - - ’
0,2 mm - ko
Decom- Wiim,cal =
XCZ,XC3,XC4 :
Wiimcal = pression P 0,2 mm - Ksurf

XD1,XD2Z,XD3
X81,X52, X853

0,3 mm - Ksurs

XF1,XF3
XFZ,XF4

Oc = 0,6fax ¢

Decompression®

Oc = 0,6fx 3¢

MOTE1 Crack widths are verified at the member surface unless the National Annex gives a different location..

NOTE 2 The factor ks considers the difference between an increased crack width at the member surface and
the required mean crack width according to durability performance of the minimum cover: 1,0

Fesurt = €act/ (10 mm + cmindur) = 1,5.

Cact 5 @ specified actual cover = Crom due to detailing or execution reasons.

=

2 This limitation in serviceability conditions is not necessary for stresses under bearings, partially loaded areas
and plates of headed bars.

reinforcement.

¢ The compressive stress o may be increased to 0,66fu if the cover is increased by 10 mm or confinement by

transverse reinforcement is provided.

The decompression limit requires that all parts of the bonded tendons or duct lie at least 25 mm within
concrete in compression. The decompression check is only relevant in the direction of the prestressed

MSZ EN 1992-1-1:2024
EN 1992-1-1:2023 (E)



Dimensions in metres

MSZ EN 1992-1-1:2024
EN 1992-1-1:2023 (E)

b) Inside of tunnel

Key

1 Zonel: XD3 + XF4

2 Zone II: XD1 + XF2

3 Zone Il XC3

4 Traffic direction

a Distance to ground surface in a)

Fieure K.1 — Exposure classes for structures alone roads
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ABSTRACT

The electrical resistivity of concrete represents its porosity and tortuosity. For vears, the use of this
parameter has been proposed due to its ease of measurement (non-destructive) on the same specimen
used for compressive strength testing and both as a corrosion indicator and because of its equivalence
to the chloride diffusion coefficient. The latest version of Eurocode 2 (EC2) for concrete introduced
the Exposure Resistance Classes (ERCs) concept, which allows concrete to be classified by its diffusion
coefficient in a standardized test or by its resistance to carbonation. In this work, a simplified
equivalence between resistivity and the apparent chloride diffusion coefficient has been applied to
obtain the ERC’s table based on resistivity. The model for calculating cover requirements has also been
simplified, requiring only the resistivity, aging exponent and exposure factor.
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KONKLUZIOK
CEN/TC 104/SC 1/WG 1

ERC CONCEPT EC2 (EN 1992-1-1) ..... and EN 206
ERC = Exposure Resistance Classes

Requirement: avoid
reinforcement corrosion
Model: resistivity values, <Service 1“5
ing exponent, exposure clas 20, 100 ...
Tests: xposure and ECR classes :
Resistivity to carbonation XC > XRC,XS=> XRS,XD=>X

esistivity to chlorides
@ncrete characteristics:
ement ... w/b, porosit
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