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ERC:s mojligheter och klimatarbetet
- bakgrund och syfte ERC
- standardiseringsarbetetinom CEN och SIS

Pagaende arbete i Betongforeningens ERC-kommitté

- ta fram forslag svensk introduktion/anpassning av ERC
- ge input till SIS/TK 190 (SS 137003) och nationella val Eurokod 2

ERC i nya Eurokod 2 och nationella tillampningar av EN 206

Provningsmetoder for ERC

ERC:s mojligheter och for vilka




Fardplan betong

FARDPLAN FOR
KLIMATNEUTRAL KONKURRENSKRAFT

Betongbmnschen 2018: Betonginitiativet - betongbranschen och aktorer fran
vardekedjan tog ett samlat grepp - forsta fardplanen for
betongbranschen

|\ 2023: Uppgraderad fardplan for betongbranschen
/4
" A 4
L T Y 4
 Betongiaitiativer NN Malséattningar
\ Y 4 v Inom fem ar ska det vara mojligt att na halverad

klimatpaverkan for betong till husbyggnation
f— Fossilfritt

Sverige

»2030 - klimatneutral betong pa marknaden
»2045 - all betong klimatneutral

A



Sa nar vi malen

Resurseffektivitet Krav EU/nationellt
Optimerade konstruktioner
Ratt betong pa ratt plats
Ravaror

Cirkularitet - atervinning, aterbruk

Standarder och regelverk

Materialforsorjning

Bindemedel

Flera olika bindemedel framover
Naturliga/artificiella puzzolaner,
industriella restprodukter m fl.
Cement: CCS, andra ravaror som
bas, elektrifierade processer

Energi

Digitala produktdata
klimat/miljo

Kunskapslyft for

implementering
Fossilfria Transporter

Kompetensforsorjning

Fossilfri Betongproduktion

Stod for FoU
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Bakgrund och syfte ERC

ERC-konceptet har utvecklats pa europeisk niva under drygt 10 ar med syfte att
harmonisera bestandighetsreglerna som idag satts nationellt

ERC forvantas underlatta for nya klimatférbattrade materialsammanséattningar samt
minska “onddiga” sakerhetsmarginaler i nuvarande nationella bestandighetsregler i

Europa

Konceptet &r baserat pa funktionsprovning och och modellering vilket innebar att
betongen klassas in i ERC-klasser avseende framst karbonatisering (XRC) och
kloridintrangning (XRDS) men &ven frostresistens (XRF)

Som alternativ till att funktionsprova betongen kan man &ven anvanda nationella
tabellvarden for ERC

ERC omfattas av senaste Eurokod 2 (SS-EN 1992-1-1:2023) som ska borja gélla
tidigast 2026, senast 2028

Planen var att &ven nasta EN 206:2026 skulle innehalla regler for ERC men pga
europeisk icke-koncensus sétts istéllet regler for ERC i nationella
tillmpningsdokument till EN 206
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Betongfoéreningens ERC-
arbete

e Svensk anpassning av ERC: behov kommittéarbete inom
Betongfdreningen och input till SIS/TK 190 samt TK 556 och
Transportstyrelsen

* Malet med Betongféreningens ERC-kommitté ar att ta fram ett
valférankrat underlag (Betongrapport) for introduktion av ERC i Sverige,
dvs foresla tillampningsregler i SS 137003:2026 och svenska val i
Eurokod 2 avseende tackande betongskikt for olika
exponeringsmotstandsklasser

* Deltar i Nordiska Betongféreningarnas ERC-samarbete

* Tidplan: Betongrapport klar arsskiftet 2025/26
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= Fokusomraden i
kommande Betongrapport

A. Beskrivning och exemplifiering av ERC-konceptet
- 6vergripande, definition modeller XRC och XRDS, verifieringsmetoder

B. Beskrivning av hur specifika betongtyper och bindemedel kan klassas in i ERC-
konceptet genom provning

C. Forslag pa svenska ERC-tabeller for gransvarden for betongsammansattning

D. Forslag svensk tackskiktstabell
- avstamn nuvarande TB-tab, livslangdsberakningar

E. Forslag pa svensk anvandning av XRF
F. Utférande
G. Beskrivning av hur betong enligt ERC ska foreskrivas

H. Behov fortsatt utredning
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EE—0Y ERC i Eurokod 2

. 7 _ = — Definitioner ERC, bakomliggande modeller

— Tackskikt for olika ERC, exponeringsklasser och livslangd

Table 6.4 (NDP) — Minimum concrete cover Cuindur for carbon reinforcing steel — Chlorides

Exposure class (chlorides)

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

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 years under reference
conditions (400 ppm CO: in a constant 65 %-RH environment and at 20 °C). The designation value of XRC has

NOTE 2 The recommended minimum concrete cover values cmmnder 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 Acaury considering special
requirements (e.g. more extreme environmental conditions).

XS1 XSs2 XS3 XD1 XD2 XD3
s Design service life (years) Design service life (years)

50 | 100 | 50 | 100 | 50 | 100 | 50 | 100 | 50 | 100 | 50 | 100

Table 6.3 (NDP) — Minimum concrete cover Cuiydur for carbon reinforcing steel — Carbonation XRDS 0,5 20 20 20 30 30 40 20 20 20 30 30 40
Exposure class (carbonation) XRDS 1 20 25 25 35 35 45 20 25 25 35 35 45

ERC Xc1 XC2 XC4 XRDS 1,5 25 30 30 40 40 50 25 30 30 40 40 50
Design service life (years) XRDS 2 25 30 35 45 45 55 25 30 35 45 45 55

50 100 50 100 50 100 50 100 XRDS 3 30 35 40 50 55 65 30 35 40 50 55 65

XRC 0,5 10 10 10 10 10 10 10 10 XRDS 4 30 40 50 60 60 80 30 40 50 60 60 80
XRC 1 10 10 10 10 10 i5 10 15 XRDS 5 35 45 60 70 70 — 35 45 60 70 70 —
XRC 2 10 15 10 15 15 25 15 25 XRDS 6 40 50 65 80 — - 40 50 65 80 - —_
XRC3 10 15 15 20 20 30 20 30 D Rl L MR el Ml el N B VAR Ml el M
XRC 4 10 20 15 25 25 35 25 40 XRD510 5005 | 80— o= | = )50 ) 651380 | =1 = | —
T I I I R e i W T
5 | 2 [ 2 | ® | w5 | w5 | w0 | s | |occesouianbymmattives (omew ove Hadadons)commed mbeshoend e S0y

XRC7 15 30 25 40 40 60 45 60 of XRDS has the dimension of a diffusion coefficient [10-3 mzfs 1

NOTE 2 The recommended minimum concrete cover values Cmm dur 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 Acaury considering special
requirements (e. g. more extreme environmental conditions).




Definitioner i Eurokod 2

— Karbonatisering XRC
* XRCn dar n = Karbonatiseringshastighet [mm/N(Er)]
‘a |  Harlett fran karbonatiseringsdjup (90%-fraktil) efter 50 ar i

referensmiljon:
400 ppm CO,, RF 65% och 20°C

—Kloridintrangning XRDS
e XRDSn dar n = Kloriddiffusionskoefficient [10-13 m?2/s]

« Harlett fran kloridintrangningsdjup (?0%-fraktil) efter 50 ar i
referensmiljo:
0,6 % kloridkoncentration, i havsvatten (30 g/l NaCl) och 20°C

P ; —Minimitackskikt i nya Eurokod 2 framtagna med olika
e e R livslangdsmodeller

e

;ﬁ"“ﬁ" * fib Model Code (fib 2006) och JCSS Probabilistic Model Code




Tackande betongskikt for XC

Table 6.3 (NDP) — Minimum concrete COVer Cuindur for carbon reinforcing steel — Carbonation

Exposure class (carbonation) * Beror pé betongens
XC1 XC2 XC3 XC4 sammansattning, bl.a.
ERC
XRC Design service life (years) vct/vbt och Cementtyp-
n . :
K _b XRC 0,5 10 10 10 10 10 10 10 10 provningssta ndard.
arobona- XRC1 10 10 10 10 10 15 10 15 yy °
tiserinas- « Ardock aldersberoende
g XRC?2 10 15 10 15 15 25 15 25 h Kkl
hastighet ocC assen avser
XRC3 10 15 15 20 20 30 20 30 °
N prestanda under 50 ar.
[mm/N(ar)] |xrca 10 20 15 25 25 35 25 40
[}
XRC 5 15 25 20 30 25 45 30 45 I\/Iodellelr befh?vs fér att
XRCo6 15 25 25 35 35 55 40 55 e.Xtrap? €ra fran provning
_ _ till 50 ar.
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 * FO r b e prévad e
depth [mm] (characteristic value 90 % fractile) assumed to be obtained after 50 years under reference _
conditions (400 ppm CO: in a constant 65 %-RH environment and at 20 °C). The designation value of XRC has b"etO ngty per ka n DtS
the dimension of a carbonation rate [mm/y (years)]. varden anvandas.
NOTE 2 The recommended minimum concrete cover values Cmindur 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 Acgury considering special
requirements (e.g. more extreme environmental conditions).




Tackande betongskikt for
XD/XS

Table 6.4 (NDP) — Minimum concrete cover Cmindur for carbon reinforcing steel — Chlorides

Exposure class (chlorides) e Beror pé betongens
ERC Xs1 X8z X3 XD1 XDz XD3 sammansattning, bl.a. vct/vbt
Design service life (vears) Design service life (vears) och Cementtyp.
50 | 100 | 50 | 100 | 50 | 100 | 50 | 100 | 50 | 100 | 50 | 100 . ]
» Ska kunna matas enligt
XRDS 0,5 20 | 20 | 20 | 30 | 30 | 40 | 20 | 20 | 20 | 30 | 30 | 40 . dard
XRDS - - . - - - provningsstandarad.
n XRDS 1 20 | 25 | 25 | 35 | 35 | 45 | 20 | 25 | 25 | 35 | 35 | 45
n = Klorid- |xrps1,5 25 | 30 | 30 | 40 | 40 | 50 | 25 | 30 | 30 | 40 | 40 | 50 * Ardock aldersberoende och
diffusions- |xrps2 25 | 30 | 35 | 45 | 45 | 55 | 25 | 30 | 35 | 45 | 45 | 55 klassen avser prestanda
koeﬁicient XRDS 3 30 35 40 50 55 65 30 35 40 50 55 65 under 50 ar.
| - .o .
[1 0-13 mz/s] XRDS 4 30 | 40 | 50 | 60 | 60 | 80 | 30 | 40 | 50 | 60 | 60 | 80 ¢ Modeller behdvs f&r att
XRDS 5 35 | 45 | 60 | 70 | 70 | — | 35 | 45 | 60 | 70 | 70 | — extrapolera fran orovning till
XRDS 6 40 | 50 | 65 | 80 | — | — | 40 | 50 | 65 | 80 | — — 50 &r.
XRDS 8 45 | 55 | 75 | — | — | — | 45 | 55 | 75 | — | — — " svade b
[ )
XRDS 10 50 | 65 | 80 | — | — | — | 50 | 65 | 80 | — | — — For beprovade betongtyper

kan DtS-varden anvandas.

NOTE 1 XRDS classes for resistance against corrosion induced by chloride ingress are derived from the depth
of chlorides penetration [mm] (characteristic value 90 % fractile), corresponding to a reference chlorides
concentration (0,6 % by mass of binder (cement + 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 ¢mm.dur 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).




ERC som det var tankt
att omfattas av EN 206

ERC enligt EN 206-100 angav bl.a materialkraven for betong i
respektive ERC-klass, provningsforfarande och -metoder
Forprovning och utvardering av overensstammelse
"Ageing factors” for olika bindemedel

Bilaga A: Bakgrundsdokument, vagledning
Bilaga B: Rekommenderade gransvarden for
betongsammansattning (vcteky, cementtyp, exp.klass) for ERC

Table 1 — Levels of testing and assessment

Task No testing Level 1 | Level 2 | Level 3
Initial type ERC by limiting | In accordance with 5.2
| testing _| values and
Re-confirmation | properties of Every four Every four Not required”
| of[TT | concretein | years® | years® 1 i
Spot testing in | accordance with | Not required but | Not required but | Not required but
accordance with | 4.4° may be carried may be carried may be carried
53.2 out out out
intermittently ¢ | intermittently ¢ | intermittently ¢
Additional As required to Aslevel 1 plus Aslevel 2 and

routine testing

Table 5. Standard ageing factors for XRDS concretes made with binders where the
main constituent, other than cement clinker, is either fly-ash, ggbs, silica fume or

| [NDP]

| to 12% [NDP)

| 45% [NDP]

| 24% [NDP]

| [NDP]

Cement or other binder with fly-ash = 25%

| [NDP]

limestone®.
B Binder type Ageing factor

CEM I, CEMII/A and in combination with
either fly-ash, ggbs, or limestone up to 20% 0,3
Cement or other binder with silica-fume, 8% 0,4
Cement or other binder with ground
granulated blastfurnace slag, ggbs, 35% to

0,5
Cement or other binder with fly-ash 20% to
Cement or other binder with ground
granulated blastfurnace slag, ggbs, = 46%

0,6

a

cement clinker.

Values may not apply where there are more two or more main constituents in addition to

confirm that any
change in the
source of a
constituent does
not adversely
affect durability

resistivity in
accordance with
5.3.3 as
frequently as
compressive
strength testing

additional tests
in accordance
with 5.3.4. The
frequency of
testing specified
in provisions
valid in the place
of use or as
otherwise
specified

* No testing requirements. Any specified testing shall be for information only.

® Where there is a significant unexplained change in fresh or hardened concrete properties, or

noticeable change in constituents.

‘ Confirmation of ITT may be carried out either to demonstrate performance or where specified.
“Spot testing may be carried out intermittently either to demonstrate performance or where specified.

Table B.1. Recommendations for maximum w/b ratio for XRC classes
XRC Class Cement types
CEMI CEMII/A CEMII/B CEMIII/A CEMII/B CEMIV/B
(L,LL,S,V, | (V,P,Q,S) V,P,orQ (V,P,Q)
P,Q) 2 25% CEMIII/B
CEMIII/A
S=46%

XRC 0,5 — — — — — —
XRC1 0,35 0,35 — — - —
XRC2 0,45 0,40 0,35 0,35 — —
XRC3 0,55 0,50 0,45 0,45 — —
XRC4 0,60 0,55 0,50 0,50 0,45 0,40
XRCH 0,60 0,60 0,55 0,50 0,50 0,50
XRC6 0,65 0,60 0,60 0,55 0,50 0,50
XRC7 0,70 0,65 0,60 0,60 0,55 0,65




Funktionsbaserade
provningsmetoder

Provningar for XRC (karbonatiseringsmotstand)
- Referensmetod: EN 12390-10 (naturlig CO2-koncentration)
‘« ' - Accelererad metod: EN 12390-12 (forh6jd CO2-koncentration)

- Nationella metoder (ska jamstéallas med referensmetoden)

Provningar for XRDS (kloridintrangningsmotstand)
- Referensmetod: EN 12390-11 (naturlig intrangning av klorider)
- Accelererad metod: EN 12390-18

- Nationella metoder (ska jamstallas med referensmetoden)
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ERC:s fordelar och for vilka

Beskrivs narmare i JCP-rapporten "Benefits from a performance-based
approach on durability of concrete - Exposure Resistance Classes (ERC)”
fran 2021

Aktorer

Delmaterialtillverkare, konstruktorer, betongtillverkare, bestallare,
férvaltare, forskare m fl

Exempel pa fordelar
— Introducera nya material lattare/sakrare inom klimatarbetet

— Skréaddarsy/optimera betongen (klimatférbattra/minska kostnader/dka
bestandigheten)

— Bedomma kvarstaende livslangd i befintlig konstruktion (t.ex. infor
reparation eller aterbruk)




TACK!

For mer information:
www.svenskbetong.se
www.sis.se/tk190 och www.sis.se/tk191
www.betongforeningen.se

markus.peterson@svenskbetong.se

Svensk Betong
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