
ǍШƩŢШE9-ΞШƣċƖƣŹƚƚČŊŔШĲũƻĲŔШĳƚШċШHungarian Annex
ŢċƻċƚũċƣШŔƖČŰǃċŔ

ÉƓƖČŰŔƣǍШ[ĲƖĲŰĦ
ŸťũЮШĳƓŖƣƋůĳƖŰƁťЯШŸťũ. ĤĲƣŸŰƣĲĦőŰŸũŹŊƨƚШƚǍċťůĳƖŰƁťШ

MMK ĳƓŖƣĳƚƬŊǃŔШƚǍċťĳƖƣƋШ

MSZT/~7ШΝΜΤЯШ~7ШΝΝΦШĳƚШCEN/TC 104 
ƚǍċĤƻČŰǃĤŔǍŸƣƣƚČŊŸťШƣċŊŢċШ

fib Magyar Tagozat, MSZT, KTE, BME, Budapest. 2026.05.26



1. ~ŔĳƖƣШťĲũũШċǍШƩŢШE9-ΞШƻĲǍĳƖƚǍċĤƻČŰǃШĳƚШċШťċƓĦƚŸũŹĬŹШƩŢШĤĲƣŸŰƚǍċĤƻČŰǃŸťе
2. ǍШƩŢШE9-ΞШťƨũĦƚŉŸŰƣŸƚƚČŊƩШƻČũƣŸǍČƚċŔШыƣċƖƣŹƚƚČŊШƚǍČůƚǍĲƖƶƚŖƣĳƚĲь

3. 9E оÑÅШĳƚШŰĲůǍĲƣŔШŢċƻċƚũċƣŸť

4. ~ċŊǃċƖШŢċƻċƚũċƣŸťШċШƣċƖƣŹƚƚČŊŔШƣĲƖƻĲǍĳƚĳƖĲ

5. ÑċƖƣŹƚƚČŊШĳƚШŉĲŰŰƣċƖƣőċƣŹƚČŊШ

6. °ƚƚǍĲŊǍĳƚ

Tartalom



1. ~ŔĳƖƣШťĲũũШċǍШƩŢШE9-ΞШƻĲǍĳƖƚǍċĤƻČŰǃШĳƚШċШťċƓĦƚŸũŹĬŹШƩŢШĤĲƣŸŰƚǍċĤƻČŰǃŸťе
2. ǍШƩŢШE9-ΞШťƨũĦƚŉŸŰƣŸƚƚČŊƩШƻČũƣŸǍČƚċŔШыƣċƖƣŹƚƚČŊŔШƚǍČůƚǍĲƖƶƚŖƣĳƚĲь

3. 9E оÑÅШĳƚШŰĲůǍĲƣŔШŢċƻċƚũċƣŸť

4. ~ċŊǃċƖШŢċƻċƚũċƣŸťШċШƣċƖƣŹƚƚČŊŔШƣĲƖƻĲǍĳƚĳƖĲ

5. ÑċƖƣŹƚƚČŊШĳƚШŉĲŰŰƣċƖƣőċƣŹƚČŊ

6. °ƚƚǍĲŊǍĳƚ



Wƽ ŀȊ Ŝƭǎǃ ƎŜƴŜǊłŎƛƽǎ 9b ǎȊŀōǾłƴȅƻƪ ŜƎȅǎŞƎŜǎ ǎȊŜƳƭŞƭŜǘŜΣ ŘŜ ǘŀǊǘŀƭƳǳƪ ƳŞƎ ƴŜƳ Ǿƻƭǘ ƪƛŦƻǊǊƻǘǘ

hǊǎȊłƎ bŜƳȊŜǘƛ ǎȊŀōǾłƴȅ ƧŜƭŜYŀǇŎǎƻƭƽŘłǎ ǘƝǇǳǎŀ

aŀƎȅŀǊƻǊǎȊłƎMSZ 4798 9ƎȅǎŞƎŜǎ ǎȊŜǊƪŜȊŜǘǼ b!5

CǊŀƴŎƛŀƻǊǎȊłƎAFNOR/FD P18-480 9ƎȅǎŞƎŜǎ ǎȊŜǊƪŜȊŜǘǼ b!5

{ǇŀƴȅƻƭƻǊǎȊłƎ/ƽŘƛƎƻ 9ǎǘǊǳŎǘǳǊŀƭ 9ƎȅǎŞƎŜǎ ǎȊŜǊƪŜȊŜǘǼ b!5

bƻǊǾŞƎƛŀ NS 3683 9ƎȅǎŞƎŜǎ ǎȊŜǊƪŜȊŜǘǼ b!5

9ƎȅŜǎǸƭǘYƛǊłƭȅǎłƎBS 8500 YƛŜƎŞǎȊƝǘǃ ƴŜƳȊŜǘƛ ǎȊŀōǾłƴȅ

Belgium NBN B 15-100 YƛŜƎŞǎȊƝǘǃ ƴŜƳȊŜǘƛ ǎȊŀōǾłƴȅ

bŞƳŜǘƻǊǎȊłƎDIN 1045-2 YƛŜƎŞǎȊƝǘǃ ŀƭƪŀƭƳŀȊłǎƛ ǎȊŀōłƭȅƻƪ

Ausztria mbhwa . птмл-1 bŜƳȊŜǘƛ ŀƭƪŀƭƳŀȊłǎƛ ŘƻƪǳƳŜƴǘǳƳ

{ǾŞŘƻǊǎȊłƎSS 137003 bŜƳȊŜǘƛ ŀƭƪŀƭƳŀȊłǎƛ ŘƻƪǳƳŜƴǘǳƳ

Hollandia NEN 8005 bŜƳȊŜǘƛ ŀƭƪŀƭƳŀȊłǎƛ ŘƻƪǳƳŜƴǘǳƳ

5łƴƛŀ DS/EN 206 DK NA YƛŜƎŞǎȊƝǘǃ ƴŜƳȊŜǘƛ ƳŜƭƭŞƪƭŜǘ

{ǾłƧŎ SN EN 
206:2012+A2:2021/ND:2023

YƛŜƎŞǎȊƝǘǃ ƴŜƳȊŜǘƛ ƳŜƭƭŞƪƭŜǘ

Az EN 206-м ōŜǘƻƴǎȊŀōǾłƴȅǘ ǎȊƛƴǘŜ ƳƛƴŘŜƴ ǘŀƎłƭƭŀƳ 
ƳƽŘƻǎƝǘƻǘǘŀ ŀ ǘŀǊǘƽǎǎłƎƛ ǇǊƻōƭŞƳłƪ ƳƛŀǘǘΦ 
aŀƎȅŀǊƻǊǎȊłƎ ŀ ƭŜƎǇǊŜŎƝȊŜōō ƻǊǎȊłƎƻƪ ƪǀȊŞ ǘŀǊǘƻȊƛƪ 
όƪǀǎȊǀƴƘŜǘǃŜƴ ŦǃƪŞƴǘ 5ǊΦ Yŀǳǎŀȅ ¢ƛōƻǊƴŀƪύ 



fib bulletin 76

aƛƴŘŜƴ ŜƎȅŜǎ 9¦ ǘŀƎłƭƭŀƳ NAD-ōŀƴ ƝǊǘŀ Ŝƭǃ όŞǎ 
ŀ ƭŜƎǘǀōōŜƴ ǾłǊƘŀǘƽŀƴ ǘƻǾłōōǊŀ ƛǎ ŜƭǃƝǊƧłƪύΣ 

hogy milyen ŎŜƳŜƴǘŜƪ ƘŀǎȊƴłƭƘŀǘƽƪ az egyes 
ƪǀǊƴȅŜȊŜǘƛ ƻǎȊǘłƭȅƻƪōŀƴ

EũƣĳƖƋШŰĲůǍĲƣŔШƚǍċĤƻČŰǃŸť
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! ǘŀǊǘƽǎǎłƎƛ ƧŜƭƭŜƳȊǃƪ ǘǀōōǎŞƎŜ ƪǀǘǃŀƴȅŀƎŦǸƎƎǃ (prof. Dr. Fritz Hunkeler) 

FONTOS

http://www.fib.bme.hu/2023-10-12%20Swiss/Performance%20based%20concrete%20design_Hunkeler_BME_12.10.2023_mod.pdf

YǀǘǃŀƴȅŀƎŦǸƎƎǃ

YǀǘǃŀƴȅŀƎŦǸƎƎǃ

YǀǘǃŀƴȅŀƎŦǸƎƎǃ

wŞǎȊōŜƴ 
ƪǀǘǃŀƴȅŀƎŦǸƎƎǃ

! ǘŀǊǘƽǎǎłƎƛ ƧŜƭƭŜƳȊǃƪŜǘ ŦǃƪŞƴǘ ŀ ŎŜƳŜƴǘ ǀǎǎȊŜǘŞǘŜƭŜ ƘŀǘłǊƻȊȊŀ ƳŜƎΣ ŀ ǾƝȊ-ŎŜƳŜƴǘ ǘŞƴȅŜȊǃ όǎȊƛƭłǊŘǎłƎύ ǎȊŜǊŜǇŜ ƪƛǎŜōō



Å! ƪŀǊōƻƴłǘƻǎƻŘłǎƛ ŜƭƭŜƴłƭƭłǎ ŜƎȅŜǘƭŜƴ ǇŀǊŀƳŞǘŜǊōŜƴ ǘǀǊǘŞƴǃ ǀǎǎȊŜƎȊŞǎŞƴŜƪ ŜƎȅƛƪ ƳŜƎƪǀȊŜƭƝǘŞǎŜ ŀ 
ǾƝȊǘŀǊǘŀƭƻƳ Şǎ ŀ ƪŀǊōƻƴłǘƻǎƻŘłǎǊŀ ƪŞǇŜǎ /ŀh ǘŀǊǘŀƭƳłƴŀƪ ŀǊłƴȅŀ όw/CaOǊŜŀƪǘƝǾŀǊłƴȅύ. 

Å!Ȋ ŜƭŜƳȊŞǎ ǎȊŜǊƛƴǘ ŀw/CaOǊŜŀƪǘƝǾŀǊłƴȅ Řǀƴǘǃ ǘŞƴȅŜȊǃ ŀ ƪŀǊōƻƴłǘƻǎƻŘłǎƛ ŜƭƭŜƴłƭƭłǎ ǎȊŜƳǇƻƴǘƧłōƽƭΣ ƳƝƎ ŀȊ 
ǳǘƽƪŜȊŜƭŞǎƛ Şǎ ƪǀǊƴȅŜȊŜǘƛ ƪǀǊǸƭƳŞƴȅŜƪ ǎȊƛƴǘŞƴ ōŜŦƻƭȅłǎƻƭƧłƪ ŀ ƪŀǊōƻƴłǘƻǎƻŘłǎǘ. 

CƻǊǊłǎΥ Vollpracht, A., Gluth, G.J.G., Rogiers, B.et al.Report of RILEM TC 281-CCC: insights into factors affecting the carbonation rate of concrete with SCMs revealed from data 
mining and machine learning approaches.Mater Struct57, 206 (2024). https://doi.org/10.1617/s11527-024-02465-0

beton kora

ǇłǊŀǘŀǊǘŀƭƻƳ

CaOreactive

7

A w/CaOreactiveŀȊ ŜƎȅŜǘƭŜƴ ǇŀǊŀƳŞǘŜǊ, amit ōŜŦƻƭȅłǎƻƭƴƛ ǘǳŘ ŀȊ ǀǎǎȊŜǘŞǘŜƭ ǘŜǊǾŜȊǃƧŜ

! ƪŀǊōƻƴłǘƻǎƻŘłǎƛ ŜƭƭŜƴłƭƭłǎ ƪǀǘǃŀƴȅŀƎŦǸƎƎǃ
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! ƪŀǊōƻƴłǘƻǎƻŘłǎƛ ŜƭƭŜƴłƭƭłǎ  ƪǀǘǃŀƴȅŀƎŦǸƎƎǃ



ШťũŸƖŔĬČũũŹƚČŊШŔƚШťƁƣƋċŰǃċŊŉƬŊŊƋ

;ǎȊŀƪ-9ǳǊƽǇŀƛ ƪǳǘŀǘłǎƻƪ ǎȊŜǊƛƴǘ όƴƻǊǾŞƎΣ 
ǎǾŞŘ Şǎ Řłƴύ a kor-ǘŞƴȅŜȊǃ >h 0,85 ŞǊǘŞƪŜ 
ŜǎŜǘŞƴ ƳŞƎ ǘŜƴƎŜǊǾƝȊōŜƴ ƛǎ ǘǀōō мллл ŞǾ 

ƘŀǎȊƴłƭŀǘƛ ŞƭŜǘǘŀǊǘŀƳ ǾłǊƘŀǘƽ



aƛǘǃƭ ǊƻƳƭŀƴŀƪ ŀ ǾŀǎōŜǘƻƴ ƘƛŘŀƪ bŞƳŜǘƻǊǎȊłƎōŀƴ 
Şǎ нлмн-ǘǃƭ ƳƛƭȅŜƴ ŎŜƳŜƴǘŜƪŜǘ ƘŀǎȊƴłƭƴŀƪΚ

10

aŜƎƻƭŘłǎΥ 
Åƪƛǎ łǘŜǊŜǎȊǘǃƪŞǇŜǎǎŞƎǼ ōŜǘƻƴŀƭƪŀƭƳŀȊłǎŀ Şǎ 
Å a ƘŞȊŀƎǘǀƳƝǘŞǎŜƪ ƪŀǊōŀƴǘŀǊǘłǎŀ



9Ǝȅ ƴŞƳŜǘ ƳǼǎȊŀƪƛ ŜƭǃƝǊłǎōŀƴ ŀ /9a L Şǎ /9a LL ŎŜƳŜƴǘŦŀƧǘłƪƘƻȊ нл Ƴ҈Σ 
ŀ /9a LLLκ! ŦŀƧǘłƘƻȊ мл҈ ǇŜǊƴȅŞǘ ƪŜƭƭ ŀŘŀƎƻƭƴƛ ·5 Şǎ ·{ ƻǎȊǘłƭȅƻƪōŀƴ

ZTV-W LB 215 (2012):

&İÒ "ÅÔÏÎÅ ÄÅÒ %ØÐÏÓÉÔÉÏÎÓËÌÁÓÓÅÎ 8$ςȟ 83ςȟ 8$σ ÕÎÄ 83σ ÄİÒÆÅÎ ÎÕÒ ÆÏÌÇÅÎÄÅ "ÉÎÄÅÍÉÔÔÅÌ ÖÅÒ×ÅÎÄÅÔ 
werden:

Å- CEM I- und CEM II-Zemente nach (22), in Verbindung mit Flugasche als Betonzusatzstoff, wobei der 
Flugaschegehalt mindestens 20 M.-% von (z+f ) betragen muss.

Å- CEM III/A in Verbindung mit Flugasche als Betonzusatzstoff, wobei der Flugaschegehalt mindestens 
10 M.-% von (z+f ) betragen muss.

Å- CEM III/B.

A DIN EN 206-ōŀƴ Şǎ ŀ 5Lb млпр-ōŜƴ ƳŞƎ ǎƻƪ ƳƛƴŘŜƴǘ ƳŜƎŜƴƎŜŘƴŜƪΣ ŘŜ ŀȊ ƛƴŦǊŀǎǘǊǳƪǘǵǊłƭƛǎ ŞǇƝǘƳŞƴȅŜƪōŜƴ 
ƳłǊ ƪƻƳƻƭȅŀƴ ǾŜǎȊƛƪ ŀ ƪƭƻǊƛŘƪƻǊǊƽȊƛƽǘ



!Ȋ ¦{! ƘƛŘłǎȊ Şǎ ƪǀȊǳǘŀǎ ǎȊŜǊǾŜȊŜǘŜƛ ŜǊǃǎŜƴ ƭƻōōƛȊƴŀƪ ŀ ƴŀƎȅƻōō ŦŜƴƴǘŀǊǘłǎƛ 
ƪǀƭǘǎŞƎŜƪŞǊǘΣ нлмс-ǘƽƭ ǵƧ ƛǊłƴȅ ŀ ƪƛǎŜōō ŦŜƴƴǘŀǊǘłǎƛ ƪǀƭǘǎŞƎ ƳŜƭƭŜǘǘƛ ƴŀƎȅƻōō ǘŀǊǘƽǎǎłƎƘƻȊ

12

! Ƴƻǎǘŀƴƛ ƛǊłƴȅ ŀȊ ¦{!-ban a 
ƴŞƳŜǘŜƪƘŜȊ ƘŀǎƻƴƭƽŀƴΥ 

ƪƛǎ łǘŜǊŜǎȊǘǃƪŞǇŜǎǎŞƎǼ ōŜǘƻƴ

Ennyi kellene

Most ennyit kapunk
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! ŦŜƭƪŞǎȊǸƭŞǎǸƪ ƴŜƳ Ǿƻƭǘ ŜǊŜŘƳŞƴȅǘŜƭŜƴΤ ŜƎȅ ǎȊŜǊŜƴŎǎŞǎ ǀǎǎȊŜƻƳƭłǎ ǎŜƎƝǘŜǘǘ

Pittsburgh Forbes Avenue-ƘƝŘΣ нлнн-01-28 

A PittsburghForbesAvenue-ƘƝŘǇłǊƽǊłǾŀƭŀȊŜƭǃǘǘ

omlott ǀǎǎȊŜΣhogy Joe Biden, ƪƻǊłōōƛamerikai

ŜƭƴǀƪƳŜƎŞǊƪŜȊŜǘǘvolna a ƘƝŘǘǵƭƻƭŘŀƭłƴƭŞǾǃ

ǘŜƭŜǇǸƭŞǎǊŜΣhogyazƛƴŦǊŀǎǘǊǳƪǘǵǊłǊƽƭǘłǊƎȅŀƭƧƻƴ. Az

esetetƪǀǾŜǘǃŜƴƝǊǘŀƭłegyǘǀǊǾŞƴȅǘ110 ƳƛƭƭƛłǊŘ

ŘƻƭƭłǊƻǎ(!) ƪǀƭǘǎŞƎǾŜǘŞǎƛkerettel utak Şǎhidak

ƧŀǾƝǘłǎłǊŀΣazǀǎǎȊŜƻƳƭłǎƻƪƳŜƎŜƭǃȊŞǎŞǊŜ.

Forr§s: https://www.bbc.com/news/world-us-canada-60173771

Nem44Mrd, hanem110MrdŘƻƭƭłǊŘkaptak

[ŜƘŜǘΣ ƘƻƎȅ ƴłƭǳƴƪ ƛǎ ŜƎȅ ǎȊŜǊŜƴŎǎŞǎ ƪŀǘŀǎȊǘǊƽŦŀ ƪŜƭƭΚ

https://www.bbc.com/news/world-us-canada-60173771
https://www.bbc.com/news/world-us-canada-60173771
https://www.bbc.com/news/world-us-canada-60173771
https://www.bbc.com/news/world-us-canada-60173771
https://www.bbc.com/news/world-us-canada-60173771
https://www.bbc.com/news/world-us-canada-60173771
https://www.bbc.com/news/world-us-canada-60173771
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aƛ ǾłƭǘƻȊƛƪΚ 
!Ȋ ǵƧ ŜƭƭŜƴłƭƭłǎƛ ƻǎȊǘłƭȅƻƪōŀƴ όǇƭΦ ·w5{Σ ·w/ύ 
ǎȊłƳǎȊŜǊǼǎƝǘƧǸƪ ŀȊ ŜƎȅŜǎ ƪłǊƻǎƝǘƽ Ƙŀǘłǎƻƪƪŀƭ 

ǎȊŜƳōŜƴƛ ŜƭƭŜƴłƭƭłǎ ƳŞǊǘŞƪŞǘΦ                       

! ƘŀǘłǎƻƭŘŀƭƻƴ όǇƭΦ ·5Σ ·{Σ ·/ύ ƛǎ 
ǎȊłƳǎȊŜǊǼǎƝǘƧǸƪ ŀ ƪǀǊƴȅŜȊŜǘ ŀƎǊŜǎǎȊƛǾƛǘłǎłǘΦ

IƻƎȅŀƴ ǘǀǊǘŞƴƛƪ ŀ ǎȊłƳǎȊŜǊǼǎƝǘŞǎΚ 
bŜƳ ŦŜƭǘŞǘƭŜƴǸƭ ǎȊǸƪǎŞƎŜǎ ǎȊłƳǎȊŜǊǼǎƝǘŜƴƛ ǎŜƳ ŀ 
ƘŀǘłǎΣ ǎŜƳ ǇŜŘƛƎ ŀȊ ŜƭƭŜƴłƭƭłǎƛ ƻƭŘŀƭǘΣ ƳŜǊǘ 

ƭŜŜƎȅǎȊŜǊǼǎƝǘƛ ŀ ǘŜŜƴŘǃƪŜǘ az EN 1992-1-1:2023. 
! сΦо Şǎ сΦп ǘłōƭłȊŀǘōŀƴ ƳŜƎƧŜƭǀƭƛ ŀ ōŜǘƻƴŦŜŘŞǎǘΣ 

Ƴƛƴǘ ƪǀȊǀǎ ƴŜǾŜȊǃǘΦ 

!Ȋ ǵƧ 9/-2 ƪǳƭŎǎŦƻƴǘƻǎǎłƎǵ ǾłƭǘƻȊłǎŀΣ ǀǎǎȊƘŀƴƎ ŀ ǎǘŀǘƛƪŀƛ Şǎ ŀƴȅŀƎǘŀƴƛ ǘŜǊǾŜȊŞǎōŜƴ



!Ȋ ǵƧ 9/-н ƪǳƭŎǎŦƻƴǘƻǎǎłƎǵ ǾłƭǘƻȊłǎŀƛ 
όŦƛȊƛƪŀƛ ƳƻŘŜƭƭŜƪ ōŜǾŜȊŜǘŞǎŜύ
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ałǊ ƳŜƎƧŜƭŜƴǘ ŀ ǘŜƘŜǊƘƻǊŘƽ ǾŀǎōŜǘƻƴ 
ǎȊŜǊƪŜȊŜǘŜƪ ǘŜǊǾŜȊŞǎŞǊŜ ǾƻƴŀǘƪƻȊƽ 
MSZ EN 1992-1-мΥнлнп ǎȊŀōǾłƴȅ 

(angol nyelven)

bŜƳȊŜǘƛ ŘƻƪǳƳŜƴǘǳƳƻƪƪŀƭ Ǿŀƭƽ ǘŜƭƧŜǎƪǀǊǼ 
ōŜǾŜȊŜǘŞǎ ƘŀǘłǊƛŘŜƧŜΥ нлнтΦ ƻƪǘƽōŜǊ 



!Ȋ ǵƧ 9/-н ƪǳƭŎǎŦƻƴǘƻǎǎłƎǵ ǾłƭǘƻȊłǎŀƛ                                                       
όƳƻŘŜƭƭ ŀ ƪŀǊōƻƴłǘƻǎƻŘłǎǊŀ Şǎ ŀ ƪƭƻǊƛŘłƭƭƽǎłƎǊŀύ
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! ōŜǘƻƴ ŀƴȅŀƎƳƻŘŜƭƭƧŞƴŜƪ 
ƳŀƎȅŀǊłȊŀǘŀκŞǊǘŜƭƳŜȊŞǎŜ ŀȊ 9/-2 

ƘłǘǘŞǊŘƻƪǳƳłōŀƴ 
όαBackground Documentέύ                           

±ŀƴƴŀƪ ƛƴƎȅŜƴŜǎ ƻƴƭƛƴŜ ƪƻƴŦŜǊŜƴŎƛłƪ ŀȊ ŜǳǊƽǇŀƛ ƳŞǊƴǀƪǀƪ ǎȊłƳłǊŀΗ 
bŀƎȅ ƪłǊΣ ƘƻƎȅ ŀ aŞǊƴǀƪ YŀƳŀǊŀ ŜȊŜƪǊǃƭ ƴŜƳ ǘłƧŞƪƻȊǘŀǘƧŀ ŀ ǘŀƎƧŀƛǘ 



5ƻƪǳƳŜƴǘǳƳƻƪΣ ŀƳŜƭȅŜƪŜǘ ŞǊŘŜƳŜǎ ƭŜǘǀƭǘŜƴƛ

18

https://concrete.fsv.cvut.cz/~drahomic/Pomucky/FprEN_1992-1-1-BD.pdf

http://fib.bme.hu/2023-12-08-Webinar/2nd%20Generation%20Eurocode%202%20Concrete%20Structures%20-
%20GANZ%202023-12-08-final.pdf

https://dokumen.pub/qdownload/eurocode-2-design-of-concrete-structures-bs-en-1992-1-1-2023.html

ALAPDOKUMENTUM, ŀȊ ǵƧ 9/-н ǎȊŀōǾłƴȅ плу ƻƭŘŀƭΣ уу a., ƛƴƎȅŜƴŜǎŜƴ ƭŜǘǀƭǘƘŜǘǃ:

¢9[W9{ I#¢¢;w5hY¦a9b¢#/LjΗΗΗ уту oldal, 56 MB, ƛƴƎȅŜƴŜǎŜƴ ƭŜǘǀƭǘƘŜǘǃ: 

A fib MagyarTagozatƘƻƴƭŀǇƧłƴ ƛǎ ŜƭŞǊƘŜǘǃ ŜƎȅ ƳŀƎȅŀǊłȊƽ ŜƭǃŀŘłǎΥ

! ǘŀǊǘƽǎǎłƎƎŀƭ ƪŀǇŎǎƻƭŀǘƻǎ ƛƴŦƻǊƳłŎƛƽƪ ƎȅƻǊǎŀƴ łǘƴŞȊƘŜǘǃƪΥ сΦ ŦŜƧŜȊŜǘΣ csak 10 oldal ŀ плу ƻƭŘŀƭōƽƭ

! ǘŀǊǘƽǎǎłƎƎŀƭ ƪŀǇŎǎƻƭŀǘƻǎ ƛƴŦƻǊƳłŎƛƽƪ ǇƛŎƛǘ ƘƻǎǎȊŀōōŀƴΥ сΦ ŦŜƧŜȊŜǘΣ 181 oldal ŀ уту ƻƭŘŀƭōƽƭ
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¢ŜǊǾŜȊŞǎƛ ŞƭŜǘǘŀǊǘŀƳΥ ŀ ƭŜǊƻƳƭłǎ ƪŜȊŘŜǘƛ Ҍ ŀȊ ŜƭǃǊŜƘŀƭŀŘłǎƛ ǎȊŀƪŀǎȊŀ ό.5-EC2) 
όŘŜǇŀǎǎȊƛǾłƭƽŘłǎ Ҍ ƪƻǊǊƽȊƛƽ ƳŜƎƛƴŘǳƭłǎŀύ
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The definition in EN 1992-1-1 of the limit state 

representing the end of the design life includes a

certain period of active corrosion till a depth of 50 ˃ m 

in case of carbonation and 500 m˃ pitting in thecase 

of chloride-initiated corrosion.

ŎƻǊǊΦ ōȅ ŎŀǊōΦ Җ рл m˃ ŎƻǊǊΦ ōȅ ŎƘƭƻǊƛŘŜǎ Җ рлл m˃

t ini + tprop = DSL

CƻǊǊłǎΥ .5-EC2, 69/878 old.

Az EN 1992-1-1 szabv§nyban a tervez®si 

®lettartam v®g®t jelentŖ hat§r§llapot defin²ci·ja: 

idŖtartam, amely alatt az akt²v korr·zi· 50 ɛm 

m®lys®get el®r karbon§tosod§s eset®n, ®s 500 

ɛm m®lys®gŤ lyuk keletkezik kloridok okozta 

korr·zi· eset®n.



!Ȋ ǵƧ 9/-2 ƪǳƭŎǎŦƻƴǘƻǎǎłƎǵ ǾłƭǘƻȊłǎŀƛ ό.5-EC2)

ШůĳƖŰƁťƁťШĲŊǃĲƣĳƖƣĲŰĲťШċĤĤċŰЯШőŸŊǃШċШƣĲƖƻĲǍĳƚŔШĳƚШťŔƻŔƣĲũĲǍĳƚŔШŊǃċťŸƖũċƣŸƣШŰĲůШċũċƓŸǍőċƣŢƨťШΡΜШƻċŊǃШΝΜΜШĳƻĲƚШ
tapasztalatokra, mivel ċǍШƨƣŹĤĤŔШĳƻĲťĤĲŰċǍШċŰǃċŊŸťШĳƚШċШŊǃċťŸƖũċƣШŔƚШŢĲũĲŰƣƋƚĲŰШƻČũƣŸǍŸƣƣЮШ

~ĳƖŰƁťťĳŰƣШƣĲőČƣШċШŉĲũƣĳƣĲũĲǍĳƚĲŔŰťĲƣШĲǂƣƖċƓŸũČũŰŔШťĲũũШƖƁƻŔĬ-ĳƚШťƁǍĳƓƣČƻƩШƣċƓċƚǍƣċũċƣŸťШċũċƓŢČŰ. 

ǍШŔũǃĲŰШĲǂƣƖċƓŸũČĦŔŹťШĲũƻĳŊǍĳƚĳőĲǍШŔĬƋŉƬŊŊƋШůŸĬĲũũĲťƖĲШƻċŰШƚǍƬťƚĳŊЮ

A fibĳƚШċǍШfÉ§ШƚǍĲƖƻĲǍĲƣĲťШŸũǃċŰЯШƣĲƖůĳƚǍĲƣŔШыŉŔǍŔťċŔ-ťĳůŔċŔьШƣƁƖƻĳŰǃĲťĲŰШċũċƓƨũŹШŔĬƋŉƬŊŊƋШůŸĬĲũũĲťĲƣШċũťŸƣƣċťШċШ
ťƁƖŰǃĲǍĲƣŔШőċƣČƚŸťƖċШыƓũЮШĤĲƣŸŰŸťШťċƖĤŸŰČƣŸƚŸĬČƚċШĳƚШťũŸƖŔĬŸťШĤĲŢƨƣČƚċьЯШċůĲũǃĲťШŰĲůǍĲƣťƁǍŔШťŸŰƚǍĲŰǍƨƚƣШĳƖƣĲťШĲũЮШ

20

5{[Υ Җ рл m˃ 5{[Υ Җ рлл m˃

!Ȋ ǵƧ 9/-н łǘǾŜǘǘŜ 
ezeket a modelleket

CƻǊǊłǎΥ .5-EC2, 70/878 old.



!Ȋ ǵƧ 9/-н ƪǳƭŎǎŦƻƴǘƻǎǎłƎǵ ǾłƭǘƻȊłǎŀƛ 
όƪŀǊōƻƴłǘƻǎƻŘłǎ ƳƻŘŜƭƭƧŜύ

uċƖĤŸŰČƣŸƚŸĬČƚ

~ċŔШůƶƚǍċťŔШŔƚůĲƖĲƣĲŔŰťШċũċƓŢČŰШŉĲũƣĳƣĲũĲǍǍƬťЯШőŸŊǃШċШťċƖĤŸŰČƣŸƚŸĬČƚШůĳũǃƚĳŊĲШůĲŊŉĲũĲũШċШťƁƻĲƣťĲǍƋШ
egyenletnek:  

xc(t)=k*Ӓt *W, ahol

xc(t) тťċƖĤŸŰČƣŸƚŸĬČƚШůĳũǃƚĳŊĲШċĬŸƣƣШŔĬƋƓŸŰƣĤċŰЯШůů

k тťċƖĤŸŰČƣŸƚŸĬČƚŔШĲŊǃƬƣƣőċƣŹЯШůůоӒĳƻ

t тŔĬƋЯШĳƻШ

W тŔĬƋŢČƖČƚŔШƣĳŰǃĲǍƋШыјƽĲċƣőĲƖШŉƨŰĦƣŔŸŰњь

EШőċŊǃŸůČŰǃŸƚШјŔĬƋШŰĳŊǃǍĲƣŊǃƁťƁƚњШƁƚƚǍĲŉƬŊŊĳƚШƖĳƚǍũĲƣĲŔƣШċШfib7ƨũũĲƣŔŰШΟΠШĳƚШċǍШfÉ§ШΝΣΞΜΠШċĬŢċШůĲŊ

21



! ǾłǊƘŀǘƽ ƪŀǊōƻƴłǘƻǎƻŘłǎƛ ƳŞƭȅǎŞƎ ŜƭǃǊŜ ǘŜǊǾŜȊƘŜǘǃΣ ƳƻŘŜƭƭŜȊƘŜǘǃ 
κǊŜŦŜǊŜƴŎƛŀ ƪǀǊǸƭƳŞƴȅŜƪ ŜǎŜǘŞƴ ŀ ōŜǘƻƴ ŀƴȅŀƎƧŜƭƭŜƳȊǃƧŜ Şǎ ŀȊ ƛŘǃ ƴŞƎȅȊŜǘƎȅǀƪŜ ǎȊƻǊȊŀǘłōƽƭ ŀŘƽŘƛƪΥ Ȅc=k*Ҟǘκ
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9ƎȅŜǎ ǘłƧŀƪƻƴ όǇƭΦ ǎǾłƧŎƛ !ƭǇƻƪύ ƴŜƳ ҞǘΣ ƘŀƴŜƳ ǘ0,45

CƻǊǊłǎ: CEN-TC_104_EN 206-100_N2329_Working_Draft_14_SC1_EN_206_Part_100_Exposure_resistance_class_concrete_v230606



!ƴȅŀƎƳƻŘŜƭƭŜƪ ŀ ǘŜƭƧŜǎ Şǎ ŀ ŦŞƭƛƎ ǾŀƭƽǎȊƝƴǼǎŞƎƛ ǘŜǊǾŜȊŞǎ ǎƻǊłƴ ό.5-EC2) 
όǇƭΦ ōŜǘƻƴŦŜŘŞǎ ƳŞǊǘŞƪŜΣ ŀŎŞƭōŜǘŞǘ łǘƳŞǊǃΣ ƪƻǊǊƽȊƛƽ ǎŜōŜǎǎŞƎŜΣ /h2ƪƻƴŎŜƴǘǊłŎƛƽΣ ǊŜƭΦ ǇłǊŀǘŀǊǘŀƭƻƳύ

! ƴŜŘǾŜǎǎŞƎǘŀǊǘŀƭƻƳ ƴǀǾŜƪŜŘŞǎŞǾŜƭ ŜƎȅǸǘǘ ƎȅƻǊǎǳƭ 
ŀ ƪƻǊǊƽȊƛƽ ŜƭǃǊŜƘŀƭŀŘłǎŀ όǘprop), viszont lassul a 
ƪŀǊōƻƴłǘƻǎƻŘłǎ ǎŜōŜǎǎŞƎŜ όǘƻǾłōō ǘŀǊǘ ŀ ǘini). 

9ȊŞǊǘ ŀȊ ŞƭŜǘǘŀǊǘŀƳ ǘŜǊǾŜȊŞǎŜ ǎƻǊłƴ ŦƛƎȅŜƭŜƳōŜ ƪŜƭƭ 
ǾŜƴƴƛ ƳƛƴŘ ŀ ƪƻǊǊƽȊƛƽ ƪŜȊŘŜǘƛΣ ƳƛƴŘ ǇŜŘƛƎ ŀȊ 
ŜƭǃǊŜƘŀƭŀŘłǎƛ ǎȊŀƪŀǎȊłǘ όǘiniŞǎ ǘprop). 

! ǘŜǊǾŜȊŞǎ ǎƻǊłƴ ǾƛȊǎƎłƭŀƴŘƽ ƪŞǊŘŞǎΣ ƘƻƎȅ ŀ 
ōŜǘƻƴŦŜŘŞǎ ǘŜƪƛƴǘŜǘŞōŜƴ ƳŜƭȅƛƪ Ƙŀǘłǎ ŀ 
ŘƻƳƛƴłƴǎŀōōΦ  

Figure 2.1.2: Ranking between corrosion initiation phase and corrosion propagation phase

CƻǊǊłǎΥ .5-EC2, 81/878 old.



aŜƭȅƛƪ Ƙŀǘłǎ ŀ ŘƻƳƛƴłƴǎŀōō ŀ ǘǀƴƪǊŜƳŜƴŜǘŜƭōŜƴΤ ŀ ƪŀǊōƻƴłǘƻǎƻŘłǎ ǾŀƎȅ ŀ ƪƻǊǊƽȊƛƽΚ 
όǘŜƘłǘ ŀ ƭŜǊƻƳƭłǎ ƪŜȊŘŜǘƛ ǾŀƎȅ ŀȊ ŜƭǃǊŜƘŀƭŀŘłǎƛ ǎȊŀƪŀǎȊŀΚύ

24

Å·/мΥ ŀ ƪŀǊōƻƴłǘƻǎƻŘłǎ ƴŀƎȅƻƴ ƎȅƻǊǎΣ ŀ ƪƻǊǊƽȊƛƽ ŜƭǃǊŜƘŀƭŀŘłǎŀ 
ƴŀƎȅƻƴ ƭŀǎǎǵ
Å ǎȊłǊŀȊ ƪǀǊƴȅŜȊŜǘ

Å XC2Υ ŀ ƪŀǊōƻƴłǘƻǎƻŘłǎ ƴŀƎȅƻƴ ƭŀǎǎǵΣ ŀ ƪƻǊǊƽȊƛƽ ŜƭǃǊŜƘŀƭŀŘłǎŀ 
nagyon gyors όŎŞƭǎȊŜǊǼ ƭŜƘŜǘ ŀ ōŜǘƻƴŦŜŘŞǎ ƴǀǾŜƭŞǎŜ р-10 mm-rel)
Å ƴŜŘǾŜǎ ƪǀǊƴȅŜȊŜǘΣ ƳŞǎȊƪƛƻƭŘƽŘłǎ ǾŜǎȊŞƭȅŜ

Å·/оΥ ŀ ƪŀǊōƻƴłǘƻǎƻŘłǎ ǾƛǎȊƻƴȅƭŀƎ ƎȅƻǊǎΣ ŀ ƪƻǊǊƽȊƛƽ ŜƭǃǊŜƘŀƭŀŘłǎŀ 
ǾƛǎȊƻƴȅƭŀƎ ƭŀǎǎǵ 
Å ǘǀōōƴȅƛǊŜ ǎȊłǊŀȊ ƪǸƭǘŞǊƛΣ ŀȊ ƛŘǃƧłǊłǎ ƪǀȊǾŜǘƭŜƴ -ŜǎǃȊŞǎ -Ƙŀǘłǎłǘƽƭ 
ǾŞŘŜǘǘ ƪǀǊƴȅŜȊŜǘ

Å·/пΥ ŀ ƪŀǊōƻƴłǘƻǎƻŘłǎ ǾƛǎȊƻƴȅƭŀƎ ƭŀǎǎǵΣ ŀ ƪƻǊǊƽȊƛƽ ŜƭǃǊŜƘŀƭŀŘłǎŀ 
viszonylag gyors
Å ƪǸƭǘŞǊƛ Ŝǎǃ Ƙŀǘłǎłƴŀƪ ƪƛǘŜǘǘ ǾłƭǘŀƪƻȊǾŀ ƴŜŘǾŜǎ Şǎ ǎȊłǊŀȊ ƛŘǃƧłǊłǎƛ 
ƪǀǊǸƭƳŞƴȅŜƪ ƪǀȊǀǘǘΣ ƳŞǎȊƪƛƻƭŘƽŘłǎ ǾŜǎȊŞƭȅŜ

CƻǊǊłǎΥ CǊƛǘȊ IǳƴƪŜƭŜǊ ŜƭǃŀŘłǎŀΣ ноΦ ŘƛŀΣ Ŧƛō IǳƴƎŀǊƛŀƴ DǊƻǳǇΣ мн-10-2023, BME, Budapest



!ƴȅŀƎƳƻŘŜƭƭŜƪ ŀ ǘŜƭƧŜǎ Şǎ ŀ ŦŞƭƛƎ ǾŀƭƽǎȊƝƴǼǎŞƎƛ ǘŜǊǾŜȊŞǎ ǎƻǊłƴ ό.5-EC2) 
όǇƭΦ ōŜǘƻƴŦŜŘŞǎ ƳŞǊǘŞƪŜΣ ŀŎŞƭōŜǘŞǘ łǘƳŞǊǃΣ ƪƻǊǊƽȊƛƽ ǎŜōŜǎǎŞƎŜΣ /h2ƪƻƴŎŜƴǘǊłŎƛƽΣ ǊŜƭΦ ǇłǊŀǘŀǊǘŀƭƻƳύ

Figure 2.1.5: Corrosion loss for crack development in dependency of 
concrete cover versus rebardiameter according to [Hunkeler et al. 2006]

Figure 2.1.4: Corrosion rates in dependency of moisture conditions 
[Hunkeler et al. 2019]

tłǊŀǘŀǊǘŀƭƻƳ Ƙŀǘłǎŀ ŀ ƪƻǊǊƽȊƛƽ ǎŜōŜǎǎŞƎŞǊŜ.ŜǘƻƴŦŜŘŞǎκŀŎŞƭōŜǘŞǘ łǘƳŞǊǃ Ƙŀǘłǎŀ ŀ ǊŜǇŜŘŞǎƪŞǇȊǃŘŞǎǊŜ

CƻǊǊłǎΥ .5-EC2, 87-88/878 old.



aƛƪǊƻƪƭƛƳŀǘƛƪǳǎ ƪǀǊǸƭƳŞƴȅŜƪ ŦƛƎȅŜƭŜƳōŜǾŞǘŜƭŜ ƪŀǊōƻƴłǘƻǎƻŘłǎƴłƭ ό.5-EC2)

26
CƻǊǊłǎΥ .5-EC2, 84/878 old.



¦ǘƽƪŜȊŜƭŞǎ Ƙŀǘłǎŀ ŀ ŎŜƳŜƴǘŦŀƧǘłƪ ƪŀǊōƻƴłǘƻǎƻŘłǎƛ ŜƎȅǸǘǘƘŀǘƽƧłǊŀ ό.5-EC2)

27
CƻǊǊłǎΥ .5Σ 100/878 old.



! ǘŜǊǾŜȊŞǎƛΣ ŀ ƪƛǾƛǘŜƭŜȊŞǎƛ Şǎ ŀȊ ŀƴȅŀƎǎȊŀōǾłƴȅ ƪŀǇŎǎƻƭŀǘŀ ό.5-EC2)

//н ǳǘƽƪŜȊŜƭŞǎƛ ƻǎȊǘłƭȅ ŜǎŜǘŞǊŜ Ŧexe=1.45
//о ǳǘƽƪŜȊŜƭŞǎƛ ƻǎȊǘłƭȅ ŜǎŜǘŞǊŜ Ŧexe=1.3
//п ǳǘƽƪŜȊŜƭŞǎƛ ƻǎȊǘłƭȅ ŜǎŜǘŞǊŜ fexe=1.1

A labor-Şǎ ŀ ƘŜƭȅǎȊƝƴƛ ƪǀǊǸƭƳŞƴȅŜƪ ƪǀȊǀǘǘƛ ŜƭǘŞǊŞǎ 
όαǘǊŀƴǎŦŜǊ ŦŀŎǘƻǊέύΦ 9ȊȊŜƭ ƳŞƎ ǘŀƭłƭƪƻȊǳƴƪ ƪŞǎǃōō

CƻǊǊłǎΥ .5Σ мллκуту old.



! ǘŜǊǾŜȊŞǎƛ ŞƭŜǘǘŀǊǘŀƳ ƳŜƎōƝȊƘŀǘƽǎłƎƛ ŜƭƭŜƴǃǊȊŞǎŜ(BD-EC2)

CƻǊǊłǎΥ .5Σ тмκуту old.

±ŀƴ ƭŜƘŜǘǃǎŞƎ ŀ ǘŜƭƧŜǎ Şǎ ŀ ŦŞƭƛƎ 
ǾŀƭƽǎȊƝƴǼǎŞƎƛ ǘŜǊǾŜȊŞǎǊŜ



XRC ƻǎȊǘłƭȅƻƪ            

30

! ōŜǘƻƴ ŀƴȅŀƎǘŀƴłǾŀƭ ŦƻƎƭŀƭƪƻȊƽ 
/9bκ¢/ млп ōƛȊƻǘǘǎłƎ ƪŞǘ ǘƻǾłōōƛ 
ƻǎȊǘłƭȅ ōŜǾŜȊŜǘŞǎŞǊŜ ǘŜǘǘ ƧŀǾŀǎƭŀǘłǘ 
ό·w/ ф Şǎ ·w/ мнύ ŜƭǳǘŀǎƝǘƻǘǘłƪΣ ŘŜ 
ƴŜƳȊŜǘƛ ǎȊƛƴǘŜƴ ōłǊƳƛ ōŜǾŜȊŜǘƘŜǘǃ 

CƻǊǊłǎ: EN 1992-1-1:2023 Design of concrete structures, Part 1-1_v230723

±ŀƴ ƭŜƘŜǘǃǎŞƎ ŀ ǘłōƭłȊŀǘƻǎ 
ŀŘŀǘƻƪ ǎȊŜǊƛƴǘƛ ǘŜǊǾŜȊŞǎǊŜ

! ŦǊŀƴŎƛłƪ Şǎ ŀ ǎǇŀƴȅƻƭƻƪ ŜǎŜǘŜƴƪŞƴǘ 
ŎǎǀƪƪŜƴǘƛƪ ŀȊ 9/-н ǘłōƭłȊŀǘƻǎ 

ōŜǘƻƴŦŜŘŞǎŞǘ



·w5{ ƻǎȊǘłƭȅƻƪ            

31

! ōŜǘƻƴ ŀƴȅŀƎǘŀƴłǾŀƭ ŦƻƎƭŀƭƪƻȊƽ 
/9bκ¢/ млп ōƛȊƻǘǘǎłƎ ƘłǊƻƳ ǘƻǾłōōƛ 
ƻǎȊǘłƭȅ ōŜǾŜȊŜǘŞǎŞǊŜ ǘŜǘǘ ƧŀǾŀǎƭŀǘłǘ 
ό·w5{ мрΣ нр Şǎ рлύ ŜƭǳǘŀǎƝǘƻǘǘłƪΣ ŘŜ 
ƴŜƳȊŜǘƛ ǎȊƛƴǘŜƴ ōłǊƳƛ ōŜǾŜȊŜǘƘŜǘǃ 

CƻǊǊłǎ: EN 1992-1-1:2023 Design of concrete structures, Part 1-1_v230723

! ŦǊŀƴŎƛłƪ Şǎ ŀ ǎǇŀƴȅƻƭƻƪ ŜǎŜǘŜƴƪŞƴǘ 
ŎǎǀƪƪŜƴǘƛƪ ŀȊ 9/-н ǘłōƭłȊŀǘƻǎ 

ōŜǘƻƴŦŜŘŞǎŞǘ ƛǎ

±ŀƴ ƭŜƘŜǘǃǎŞƎ ŀ ǘłōƭłȊŀǘƻǎ 
ŀŘŀǘƻƪ ǎȊŜǊƛƴǘƛ ǘŜǊǾŜȊŞǎǊŜ



uũŸƖŔĬĤĲőċƣŸũČƚ

ШĤĲƣŸŰĤċШƻċũŹШťũŸƖŔĬĤĲőċƣŸũČƚШůċŔШůƶƚǍċťŔШŔƚůĲƖĲƣĲŔŰťШƚǍĲƖŔŰƣШŉĲũƣĳƣĲũĲǍőĲƣƋĲŰШůĲŊŉĲũĲũШċШťƁƻĲƣťĲǍƋШĲŊǃĲŰũĲƣŰĲťаШ
(aůŸĬĲũũоĲŊǃĲŰũĲƣШƖĳƚǍũĲƣĲŔƣШƨŊǃċŰĦƚċťШċШfib7ƨũũĲƣŔŰШΟΠШĳƚШċǍШfÉ§ШΝΣΞΜΠШƣċƖƣċũůċǍǍċь

32

ǍШĲŊǃĲŰũĲƣШ[ŔĦťШffЮШыĬŔŉŉƩǍŔŹƚьШƣƁƖƻĳŰǃĳŰШċũċƓƨũШтůĲƖƣШċШƓŸƖŹǍƨƚШ
anyagokban az ion-ĳƚШůŸũĲťƨũċƻČŰĬŸƖũČƚШŉƋШůĲĦőċŰŔǍůƨƚċШċШ
ĬŔŉŉƩǍŔŹ.  
ШƻŖǍĤĲŰШŸũĬŸƣƣШŔŸŰŸťШĬŔŉŉƩǍŔŹŢċШƚŸťťċũШũċƚƚƩĤĤШŉŸũǃċůċƣЯШůŔŰƣШƓũЮШċШ

ťċƓŔũũČƖŔƚШƻŖǍŉĲũƚǍŖƻČƚШƻċŊǃШċШŊČǍŸťШĬŔŉŉƩǍŔŹŢċЮШ
7ČƖШċШĬŔŉŉƩǍŔŹШċШũĲŊŉŸŰƣŸƚċĤĤЯШĬĲШĦƚċťШĲŊǃŔťĲШċШťũŸƖŔĬĤĲőċƣŸũČƚƣШĲũƋŔĬĳǍƋШ
mechanizmusoknak (ƓũЮШťċƓŔũũČƖŔƚШƻŖǍŉĲũƚǍŖƻČƚЯШťũŸƖŔĬťƁƣĳƚЯШťċƖĤŸŰČƣŸƚŸĬŸƣƣШ
ƖĳƣĲŊЯШĲũĲťƣƖŸůŸƚШƻĲǍĲƣƋťĳƓĲƚƚĳŊШstb.) 

!Ȋ ǵƧ 9/-н ƪǳƭŎǎŦƻƴǘƻǎǎłƎǵ ǾłƭǘƻȊłǎŀƛ 
όƪƭƻǊƛŘǘłƳŀŘłǎ ƳƻŘŜƭƭƧŜύ



1. ~ŔĳƖƣШťĲũũШċǍШƩŢШE9-ΞШƻĲǍĳƖƚǍċĤƻČŰǃШĳƚШċШťċƓĦƚŸũŹĬŹШƩŢШĤĲƣŸŰƚǍċĤƻČŰǃŸťе
2. ǍШƩŢШE9-ΞШťƨũĦƚŉŸŰƣŸƚƚČŊƩШƻČũƣŸǍČƚċŔШыƣċƖƣŹƚƚČŊШƚǍČůƚǍĲƖƶƚŖƣĳƚĲь

3. 9E оÑÅШĳƚШŰĲůǍĲƣŔШŢċƻċƚũċƣŸť

4. ~ċŊǃċƖШŢċƻċƚũċƣŸťШċШƣċƖƣŹƚƚČŊŔШƣĲƖƻĲǍĳƚĳƖĲ

5. ÑċƖƣŹƚƚČŊШĳƚШŉĲŰŰƣċƖƣőċƣŹƚČŊ

6. °ƚƚǍĲŊǍĳƚ



Mit javasol a CEN/TR dokumentum?

·w/ ƻǎȊǘłƭȅƻƪōŀƴ ƧŀǾŀǎƻƭǘ ƪŀǊōƻƴłǘƻǎƻŘłǎƛ ŜƎȅǸǘǘƘŀǘƽƪ·w5{ ƻǎȊǘłƭȅƻƪōŀƴ ƧŀǾŀǎƻƭǘ ƪƭƻǊƛŘƳƛƎǊłŎƛƽǎ ŜƎȅǸǘǘƘŀǘƽƪ

FONTOS



35

/9bκ¢w ƧŀǾŀǎƭŀǘ ŀ ǘǊŀƴǎȊǇƻǊǘōŜǘƻƴ ŦƻǊƎŀƭƻƳōŀ ƘƻȊŀǘŀƭłƘƻȊ ǎȊǸƪǎŞƎŜǎ ƭŀōƻǊŀǘƽǊƛǳƳƛ łǘƭŀƎŞǊǘŞƪǊŜ 
κƳŜǊǘ ŀȊ ǳǘƽƪŜȊŜƭŞǎǘǃƭ ƛǎ ŦǸƎƎ ŀ ǘŀǊǘƽǎǎłƎκ

-фл҈ ŦǊŀƪǘƛƭƛǎΥ ŞǊǘŞƪ ǊŜŦŜǊŜƴŎƛŀ ƪǀǊǸƭƳŞƴȅƘŜȊ ό9b мнофл-10)                            
- fexeҐмΣлΥ ƭŀōƻǊ łǘƭŀƎŞǊǘŞƪΣ ǊŜŦŜǊŜƴŎƛŀ ƪǀǊǸƭƳŞƴȅ ŜǎŜǘŞǊŜ                  
- fexeҐмΣмΥ ƭŀōƻǊ łǘƭŀƎŞǊǘŞƪΣ Ƙŀ ŀ ǎȊŜǊƪŜȊŜǘ ǳǘƽƪŜȊŜƭŞǎŜ //п                       
- fexeҐмΣоΥ ƭŀōƻǊ łǘƭŀƎŞǊǘŞƪΣ Ƙŀ ŀ ǎȊŜǊƪŜȊŜǘ ǳǘƽƪŜȊŜƭŞǎŜ //о                   
- fexeҐмΣпрΥ ƭŀōƻǊ łǘƭŀƎŞǊǘŞƪΣ Ƙŀ ŀ ǎȊŜǊƪŜȊŜǘ ǳǘƽƪŜȊŜƭŞǎŜ //н     

aŜƎƧΦ ǊŜŦŜǊŜƴŎƛŀ ƪǀǊǸƭƳŞƴȅΥ ǘłǊƻƭłǎ ну ƴŀǇƛƎ нлϲC-ƻǎ ǾƝȊōŜƴΣ ƳŀƧŘ 
ƪƭƝƳŀƪŀƳǊłōŀƴΥ ¢ҐнлϲC, RH:65%, 400 ppm CO2 όƭłǎŘ 9b мнофл-10)

CƻǊǊłǎ: BD-EC2, 100/878 old.

BD-EC2

YŀǊōƻƴłǘƻǎƻŘłǎƛ ŜƎȅǸǘǘƘŀǘƽΣ // Şǎ ·w/ ƻǎȊǘłƭȅƻƪ



Mi ez a CEN/TR dokumentum?
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Az EC-н ǘŀǊǘƽǎǎłƎƛ ŦŜƧŜȊŜǘŞƘŜȊ ŜȊ ŀ 
legfontosabb dokumentum, de ezt 
ǎŀƧƴƻǎ ƴŜƳ 9b ǎȊŀōǾłƴȅΣ ƘŀƴŜƳ ¢w 
ŦƻǊƳłōŀƴ ŀŘƧłƪ ƪƛ ŜȊ ŞǾ ǾŞƎŜ ǘłƧłƴ

FONTOS?
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EN 1992-1-1:2023 (EC2) is approved. This standard introduced the ERC-concept. Henceconcrete specifications will 

consist of strength class and resistance to carbonationand/or resistance to chloride ingress class. To provide a 

foundation for design, theproduct standard EN 206-series must give the framework for the concrete

corresponding to the specification from EC2. 

Even if we were not able to agree on aEuropean standard for ERC, all member states that want to follow the 

main route in EC2for durability design now need to develop national standards for ERC. Each member state will 

set itsrules in national standards or national annex as provisions in the place of use.

AzEN1992-1-1:2023(EC-2)ǎȊŀōǾłƴȅǘƧƽǾłƘŀƎȅǘłƪ. EzaǎȊŀōǾłƴȅvezettebe azERC-ƪƻƴŎŜǇŎƛƽǘ. Eszerinta beton

ƧŜƭƭŜƳȊǃƛǘaǎȊƛƭłǊŘǎłƎƛƻǎȊǘłƭȅΣvalamintaƪŀǊōƻƴłǘƻǎƻŘłǎǎŀƭŞǎa kloridokkalszembeniŜƭƭŜƴłƭƭłǎƘŀǘłǊƻȊȊŀmeg.

AǘŜǊǾŜȊŞǎŀƭŀǇƧŀƪŞƴǘazEN206ǎȊŀōǾłƴȅadjamegazEC-2ƪǀǾŜǘŜƭƳŞƴȅŜƛƘŜȊƛƎŀȊƻŘƽkereteket.

aŞƎha nem is tudtunk megegyezniazERCŜǳǊƽǇŀƛǎȊŀōǾłƴȅōŀƴΣmindenǘŀƎłƭƭŀƳƴŀƪ, amelyazEC-2 szerinti

ǘŀǊǘƽǎǎłƎƛǘŜǊǾŜȊŞǎŦǃƛǊłƴȅłǘƪƝǾłƴƧŀƪǀǾŜǘƴƛnemzetiǎȊŀōǾłƴȅƻƪŀǘkell kidolgozniaz ERCƪƻƴŎŜǇŎƛƽƘƻȊ.

Minden ǘŀƎłƭƭŀƳmagaƘŀǘłǊƻȊȊŀmeg az ERCǎȊŀōłƭȅŀƛǘa nemzetiǎȊŀōǾłƴȅƻƪōŀƴvagy a ŦŜƭƘŀǎȊƴłƭłǎƘŜƭȅŞƴ

ŞǊǾŞƴȅŜǎnemzetiƳŜƭƭŞƪƭŜǘŜƪōŜƴ.

CƻǊǊłǎΥ CEN/TC 104/SC 1 N 1580"Concrete - Specification, performance, productionŀƴŘ ŎƻƴŦƻǊƳƛǘȅαΣ Memobinder 2025-03-03_

! ¢w ŘƻƪǳƳŜƴǘǳƳ ǘǳƭŀƧŘƻƴƪŞǇǇŜƴ ŜƎȅ αƭƻǾŀƪ ƪǀȊŞ Řƻōƻǘǘ ƎȅŜǇƭǃέ



ÅbŜƳȊŜǘƛ ǎȊŀōǾłƴȅΣ ƳŜƭƭŞƪƭŜǘ ǎǘōΦ Řǀƴǘƛ ƳŀƧŘ ŜƭΣ ƘƻƎȅ ƳƛƭȅŜƴ ƘŀǘłǊŞǊǘŞƪŜƪ ŜƭŞǊŞǎŜ ŜǎŜǘŞƴ 
kaphatja meg egy beton az adott ERC ƧŜƭǀƭŞǎǘ 

Åα±ƛƎȅłȊŀǘΗ 9ȊȊŜƭ tŀƴŘƻǊŀ ǎȊŜƭŜƴŎŞƧŞǘ ƴȅƛǘƧǳƪ ƪƛΣ ƳŜǊǘ ŀ nemzeti ǎȊŀōǾłƴȅƻƪŀǘ nem ŦŜƭǘŞǘƭŜƴǸƭ 
megalapozott ǎȊŀƪƳŀƛ ƳŜƎŦƻƴǘƻƭłǎƻƪ ǾŜȊŞǊƭƛƪ, ƘŀƴŜƳ ŜǎŜǘŜƴƪŞƴǘ ƭƻōōƛŞǊŘŜƪŜƪέ ςS. H.     
(ƭłǎŘ ƛƭȅŜƴ Ǿƻƭǘ ƴłƭǳƴƪ ǇƭΦ ŀȊ a{½ птфф ǎȊŀōǾłƴȅ - SF) 

ÅαbŜǿ ŎŜƳŜƴǘ ǘȅǇŜǎ ƳƛƎƘǘ ŎŀǳǎŜ ǇǊŜƳŀǘǳǊŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ŎƻǊǊƻǎƛƻƴέ- prof. Fritz Hunkeler
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! αƭƻǾŀƪ ƪǀȊŞ Řƻōƻǘǘ ƎȅŜǇƭǃέ

ǊŞǎȊƭŜǘ CΦ IǳƴƪŜƭŜǊ ŜƭǃŀŘłǎłōƽƭΣfib Hungarian Group, 12-10-2023, BME, Budapest



Spanyolok-м κƪŀǊōƻƴłǘƻǎƻŘłǎκ

Mean value of carbonation

rate in the ITTbased on UNE-
EN 12390-10 όƳƳκҞȅŜŀǊύ

XRC0,5 0.5
XRC1 1.0
XRC2 2.0
XRC3 3.0
XRC4 4.0
XRC5 5.0
XRC6 6.0
XRC7 7.0

αThese concepts are being incorporated to the draft of the Spanish National Annex for application of EN 1992-1-1

At present the Spanish CT-83-Concrete (mirror of TC-104) has accepted to develop a standard on the ERC approachиѠ

Exposure 
class

Corrosion rate (fractil 50%) and corrosion
propagation and corresponding initiation
periods*
Vcorr

ыӓůоċŶŸьtprop*
t ini*
50ċŶŸƚ100ċŶŸƚ

XC1 1 50 0 50
XC2 4 12,5 37,5 87,5
XC3 2 25 25 75
XC4 5 10 40 90

*Rounded value

1. Classification of Carbonation Resistance Classes (ERC -XRC)

ERC Classification  by Testing (5ŉƋĤĤƣČĤũČǍċƣь

Table 1. Average limit value of the carbonation classes

Table 2 Corrosion rate and corrosion propagation periods with their 
corresponding initiation periods for 50 and 100 years life

Az EN 1992-1-1 szerinti 
cminōŜǘƻƴŦŜŘŞǎǘ 
ŜǎŜǘŜƴƪŞƴǘ ŎǎǀƪƪŜƴǘƛƪ, 
ƳŜǊǘ ƛǎƳŜǊƛƪ ŀ ƪƻǊǊƽȊƛƽ 
ŜƭǃǊŜƘŀƭŀŘłǎƛ 
ǎŜōŜǎǎŞƎŞǘ όǘprop)

! /9bκ¢w ŀƧłƴƭłǎ ƪŞǘǎȊŜǊŜǎŜ ƛǎ ƳŜƎŜƴƎŜŘŜǘǘ

ÉƓċŰǃŸũŸƖƚǍČŊĤċŰШĦƚċťШĲũƋǍĲƣĲƚШƻŔǍƚŊČũċƣŸťШċũċƓŢČŰШőŸǍőċƣŹШ
ŉŸƖŊċũŸůĤċШċШƣċƖƣŹƚŰċťШƚǍČŰƣШШƣƖċŰƚǍƓŸƖƣĤĲƣŸŰ



Spanyolok-н κƪƭƻǊƛŘłƭƭƽǎłƎκ

Mean value of the apparent  diffusion  coefficient  for  several  ageing 
exponents  (50 ǃĲċƖƚќ service  life  and t0 = 28 days)
Ĭ10-12 m2/s*
Value of a
during 50
years

ӄ͈0,0

CEM I low in
aluminate s

ӄ͈0,3

CEM I high in
aluminates

ӄ͈0,4

CEMII -A

ӄ͈0,5

CEM II B,
CEMIV

ӄ͈0,6

CEMIII

XRDS0,5 0,05 0,35 0,7 1,3 2,5
XRDS1 0,1 0,7 1,4 2,6 4,9
XRDS1,5 0,15 1,05 2 3,9 7,3
XRDS2 0,2 1,4 2,7 5,1 9,8
XRDS3 0,3 2,1 4 7,7 14,6
XRDS4 0,4 2,8 5,3 10,2 19,5
XRDS5 0,5 3,5 6,7 12,8 24,4
XRDS6 0,6 4,2 8 15,3 29,3
XRDS8 0,8 5,6 10,7 20,4 39
XRDS10 1 7 13,4 25,5 48,8

Exposure 

Class

Corrosion rate (fractil 50%) and 

corrosion propagation and 
corresponding initiation periods*

Vcorr

όҡƳκȅŜŀǊύ
tprop*

t ini*

50 years 100years

XS1 30 15 35 85

XS2 ** 5 45 95

XS3 ** 5 45 95

XD1 30 15 35 85

XD2 ** 5 45 95

XD3 ** 5 45 95

Table 3. Average limit value of chloride classes, XRDS, based on EN 12390-11 - Natural diffusion 
test with various age exponents applied to the diffusion coefficient over 50 years of service life

Table 4. Corrosion rate and corrosion propagation and corresponding 
initiation periods for 50 and 100 years life

2. Chloride Resistance Classification (XRDS )

! ƪŞƳƛŀƛ ǀǎǎȊŜǘŞǘŜƭ ŀƭŀǇƧłƴ ƪŞǘ ƪƻǊ-ǘŞƴȅŜȊǃǎ 
ŎǎƻǇƻǊǘōŀ ǎƻǊƻƭƧłƪ ŀ /9a L ŦŀƧǘłƪŀǘΦ ! ǎȊƻƪłǎƻǎ 
/9a L ŦŀƧǘłƪ ƎȅŀƪƻǊƭŀǘƛƭŀƎ ƴŜƳ ƘŀǎȊƴłƭƘŀǘƽƪΦ

! ǎƽǎ ǇŜǊƳŜǘƴŜƪ ŜƴȅƘŞƴ ƪƛǘŜǘǘ ǎȊŜǊƪŜȊŜǘŜƪ 
ŜǎŜǘŞōŜƴ ό·5м Şǎ ·{мύ ŦƛƎȅŜƭŜƳōŜ ǾŜǎȊƛƪ ŀ ǘprop

ōŜǘƻƴŦŜŘŞǎǘ ŎǎǀƪƪŜƴǘǃ Ƙŀǘłǎłǘ

*Roundedvalue

** Corrosionrate canbeveryhigh

! /9bκ¢w ŀƧłƴƭłǎ ƪōΦ о-szorosa is megengedett



Spanyolok-о κƪƭƻǊƛŘłƭƭƽǎłƎκ
 

Resistivity  classification  for chlorides

Mean values of resistivity  (ӎзůь for  several  ageing exponents  using a value of Fxc= 7,5x10-4 
(50 years service  life  and t0 = 28 days)
Value of a
during 50
years

ӄ͈0,0 ӄ͈0,3 ӄ͈0,4 ӄ͈0,5 ӄ͈0,6

Type of 
cement 

CEMI CEMI CEMII-A
CEM II_B
CEMIV

CEMIII

Low in
aluminates

High in
aluminates

XRDS0,5 15000 2150 1071 577 300
XRDS1 7500 1070 535 288 155
XRDS1,5 5000 715 375 192 105
XRDS2 3750 535 280 147 77
XRDS3 2500 357 188 98 52
XRDS4 1875 268 140 75 40
XRDS5 1500 215 112 60 30
XRDS6 1250 180 94 50 25
XRDS8 937,5 134 70 37 20
XRDS10 750 107 56 30 15

Table 5. Average resistivity limit  values (̡зm) for chloride environments at 28 days according to EN 12390-19 
for service lifes of 50 years, applying the ageing exponent over that entire period.

! αƳŀŎŜǊłǎέ Şǎ ƛƎŜƴ ƪǀƭǘǎŞƎŜǎ 9b мнофл-11 
ǎȊŜǊƛƴǘƛ ƪƭƻǊƛŘŘƛŦŦǵȊƛƽǎ ƳŞǊŞǎǘ ƪƛŜƎŞǎȊƝǘƛƪ 
όƘŜƭȅŜǘǘŜǎƝǘƛƪΚύ ŀȊ 9b мнофл-19 szerinti 
ŜƭŜƪǘǊƻƳƻǎ ŜƭƭŜƴłƭƭłǎ ƎȅƻǊǎ ƳŞǊŞǎŞǾŜƭ

2. Chloride Resistance Classification (XRDS )



ERC

Exposure class

XC1 XC2 XC3 XC4

Design service life (years)

50 100 50 100 50 100 50 100

XRC 2 15 25 20 30

XRC 3 20 30 25 35

XRC 4 15 25 25 35 30 40

XRC 5 15 30

XRC 6 20 35

XRC 7 10 20 25

XRC 9 15 25

CǊŀƴŎƛłƪ-м κƪŀǊōƻƴłǘƻǎƻŘłǎκ
F. Toutlemonde & F. Cussigh on behalf of AFNOR/P18B/GE CR mirror group, March 25th, 2026

A simple model has been used to relate the carbonation rate and the recommended cover 

depths  (see table 6.3 (NDP) below), namely: 

cmin,dur = ȹcɓ+ k . ke . (tSL ï t*prop )alpha_e

In this equation: k is the reference ñnominal averageò carbonation rate corresponding to the 

XRC definition, it is derived from the performance criterion expressed as characteristic 

accelerated carbonation rate (in mm/sqrt(d)) with a factor 3.0; alpha_e is the exponent 

associated to the kinetics of the progress of the carbonation front, ke describes the influence of 

the relative humidity on the carbonation rate, which like alpha_e varies depending on the 

exposure class. Following values have been used: ke = 1.0; 0.5; 0.87; 0.83 and alpha_e equal 

to 0.5; 0.4; 0.45; 0.4 for XC1 to XC4 classes, respectively. The additional margin ȹcɓ (3 mm for 

tSL = 50 years, 7 mm for tSL = 100 years) has been introduced to extrapolate from 90 % 

quantile (ɓ = 1.3) to a target ɓ value (reliability index) equal to 1,5.

From expert opinion and based on field survey the following durations have been considered 

for the acceptable duration of reinforcement corrosion propagation under XC classes: 10 years 

for XC2, 20 years for XC3, and 5 years for XC4. Under XC1 conditions, the effective 

propagation of corrosion is not documented by field evidence, nor is the corrosion rate 

precisely measured in the laboratory. It has yet been considered that it should not exceed 96% 

of the design service life, so that tSL ï t*prop be at least 2 years for 50 years-design service life 

and 4 years for 100 years-design service life structures. Moreover, to better address the case 

of concrete mixes with blended cements , the acceptable durations of reinforcement 

corrosion propagation have been extended to 15, 25 and 20 years for resistivity between 

100 and 175 ɋ.m and to 20, 30 and 30 years for XC2, XC3 and XC4 classes respectively.

! ŦǊŀƴŎƛłƪ ƪƻǊƭłǘƻȊȊłƪ ŀȊ ŜƎȅŜǎ ƘŀǘłǎƻǎȊǘłƭȅƻƪƘƻȊ 
ŀƭƪŀƭƳŀȊƘŀǘƽ ŜƭƭŜƴłƭƭłǎƛ ƻǎȊǘłƭȅƻƪŀǘ 

όŜȊ Ƨƽ ŀ ǘŜǊǾŜȊǃƪƴŜƪΣ ƪƛǾƛǘŜƭŜȊǃƪƴŜƪ Şǎ ƎȅłǊǘƽƪƴŀƪ ƛǎύ

! ŦǊŀƴŎƛłƪ ŜǎŜǘŜƴƪŞƴǘ 
ŎǎǀƪƪŜƴǘƛƪΣ ƳłǎƪƻǊ ǇŜŘƛƎ 
ƴǀǾŜƭƛƪ ŀȊEN 1992-1-1 

szerinti cminōŜǘƻƴŦŜŘŞǎǘa 
ƪƻǊǊƽȊƛƽ ŜƭǃǊŜƘŀƭŀŘłǎƛ 
ǎŜōŜǎǎŞƎŜ ōŜǎȊłƳƝǘłǎłǾŀƭ 

(tprop)



FrŀƴŎƛłƪ-н κƪŀǊōƻƴłǘƻǎƻŘłǎκ

XRC

Criteria using the EN 12390-12 carbonation test * 

(mm/sqrt(days))

Resistivity

<100 ɋ.m

100 ɋ.m Ò resistivity < 

175 ɋ.m
ResistivityÓ 175 ɋ.m

2 1 1,4

Work in progress

3 1,4 1,8

4 1,8 2,2

5 2,2 2,6

6 2,6 3

7 3 3,5

9 4

ERC concrete will be first confirmed by testing , in continuity with 

provisions given in AFNOR/FD P18-480 guidance document

FƖċŰĦŔċŸƖƚǍČŊĤċŰШŔƚШĦƚċťШĲũƋǍĲƣĲƚШƻŔǍƚŊČũċƣŸťШċũċƓŢČŰШ
őŸǍőċƣŹШŉŸƖŊċũŸůĤċШċШƣċƖƣŹƚŰċťШƚǍČŰƣШШƣƖċŰƚǍƓŸƖƣĤĲƣŸŰ

!ȊŞǊǘ ŀƭƪŀƭƳŀȊȊłƪ ŀƎȅƻǊǎƝǘƻǘǘ ƪŀǊōƻƴłǘƻǎƻŘłǎƛ ƳŞǊŞǎǘ, mert:  
ÅƛǎƳŜǊƛƪ ŀ ƪƻǊǊŜƭłŎƛƽǘ ŀ ƴƻǊƳłƭ Şǎ ŀ ƎȅƻǊǎƝǘƻǘǘ ƳƽŘǎȊŜǊ 
ŜǊŜŘƳŞƴȅŜ ƪǀȊǀǘǘ Şǎ 

ÅǘǳŘƧłƪΣ ƘƻƎȅ ŀ ƴŀƎȅ ƪŀǊōƻƴłǘƻǎƻŘłǎƛ ŜƭƭŜƴłƭƭłǎǵ ōŜǘƻƴ 
ŜǎŜǘŞōŜƴ a αbhwa#[ Y!aw#{έ ±L½{D#[!¢ !Y#w 9D¸ 
;±¢L½95b;[ L{ ¢h±#.. ¢!w¢ 

Criteria are given as characteristic values . From the concrete 

producer experience, compliance thresholds during concrete mix 

qualification shall account for the expected variation, with a 

minimal 20% CoV value. Criteria have been based on AFNOR/XP 

P18-458. They are given in terms of accelerated carbonation rate 

at 90 days , since a correlation (based on measurement) has been 

established with natural carbonation rate. Threshold values 

depend on the concrete resistivity range , since a longer 

corrosion propagation time (correlated to a higher resistivity) 

possibly compensates a shorter initiation time.

¢ŜƘłǘ ŀ ǎǇŀƴȅƻƭƻƪƘƻȊ Ƙŀǎƻƴƭƽŀƴ ŀ ŦǊŀƴŎƛłƪ ƛǎ 
ƘŀǎȊƴłƭƧłƪ ŀȊ ŜƭŜƪǘǊƻƳƻǎ ŜƭƭŜƴłƭƭłǎ ƳŞǊŞǎƛ 
ƳƽŘǎȊŜǊŞǘΣ ŘŜ ǃƪ ƴŜƳ ŀ ƪƭƻǊƛŘłƭƭƽǎłƎΣ ƘŀƴŜƳ ŀ 

ƪŀǊōƻƴłǘƻǎƻŘłǎ ƪƛŜƎŞǎȊƝǘŞǎŜƪŞǇǇ 
όŦƻƭȅŀƳŀǘōŀƴ ƭŞǾǃ [/3ƪǳǘŀǘłǎƛ ǇǊƻƧŜƪǘύ



Akkor felel meg XRC 3ƻǎȊǘłƭȅƴŀƪ рл ŞǾŜǎ ƪƻǊōŀƴ ŀ ƘŜƭȅǎȊƝƴƛ ǎȊŜǊƪŜȊŜǘōŜ ōŜŞǇƝǘŜǘǘ ōŜǘƻƴΥ 
- az EC-н сΦо ǘłōƭΦ нΦ ƳŜƎ ƧΦ ǎȊŜǊƛƴǘƛ ƎȅŜƴƎŜ ǳǘƽƪŜȊŜƭŞǎ ŜǎŜǘŞǊŜ ό9b мостл ǎȊŜǊƛƴǘƛ CC2ύ Ƙŀ ŀ ƭŀōƻǊǾƛȊǎƎłƭŀǘƻƪ ǎƻǊłƴ ŀ ǇƭΦ 
р ƳƳ ƪŀǊōƻƴłǘƻǎƻŘłǎƛ ƳŞƭȅǎŞƎŜǘ ƴŜƳ ƘŀƳŀǊŀōōΣ Ƴƛƴǘ мм ŞǾ ǳǘłƴ ŞǊƛ Ŝƭ 

- A BD EC-н ǎȊŜǊƛƴǘƛ Ƨƽ ǳǘƽƪŜȊŜƭŞǎǊŜ όCC4ύ ǎȊłƳƝǘǾŀ ƳŜƎŦŜƭŜƭǃ ŀȊ ŀ ōŜǘƻƴǀǎǎȊŜǘŞǘŜƭΣ ŀƳŜƭȅ рΣн ƳƳ ƪŀǊōƻƴłǘƻǎƻŘłǎƛ 
ƳŞƭȅǎŞƎŜǘ ƴŜƳ ƪƻǊłōōŀƴΣ Ƴƛƴǘ т ŞǾ ǳǘłƴ ŞǊƛ Ŝƭ 

·w/ ƻǎȊǘłƭȅ ǾǎΦ ǳǘƽƪŜȊŜƭŞǎƛ ƻǎȊǘłƭȅ ǀǎǎȊŜŦǸƎƎŞǎŜ αƴƻǊƳłƭ ƪŀƳǊłǎέ ǾƛȊǎƎłƭŀǘ ŜǎŜǘŞǊŜ

κŀ /9bκ¢w ŀƧłƴƭłǎ ƛƎŀȊƻŘƛƪ ŀȊ 9/-н сΦо ǘłōƭłȊŀǘŀ ǎȊŜǊƛƴǘƛ //н ŦŜƭǘŞǘŜƭƘŜȊΣ ŜȊŞǊǘ ƛƭȅŜƴ ǎȊƛƎƻǊǵκ



FrŀƴŎƛłƪ-о κƪƭƻǊƛŘłƭƭƽǎłƎκCriteria have been based on AFNOR XP P18-462 (chloride migration). 
Criteria are given in terms of chloride migration test result Drcm at 90 
days, considered equivalent to natural diffusion. 

Ez ƴŀƎȅƻƴ ƭŞƴȅŜƎŜǎ ƳŜƎłƭƭŀǇƝǘłǎ, mert az EN 12390-18 szerinti 
ƪƭƻǊƛŘƳƛƎǊłŎƛƽǎ ǾƛȊǎƎłƭŀǘ ƴŜƳŎǎŀƪ ƎȅƻǊǎŀōōΣ ŘŜ ƪōΦ ƴŀƎȅǎłƎǊŜƴŘŘŜƭ 
ƻƭŎǎƽōō ƛǎΣ Ƴƛƴǘ ŀȊ 9b мнофл-мм ǎȊŜǊƛƴǘƛ  ƪƭƻǊƛŘŘƛŦŦǵȊƛƽǎ ǾƛȊǎƎłƭŀǘ 

XRDS 
Drcm(90d)

(10-12mĮ/s)

Designation ŬÓ0,3ŬÓ0,4ŬÓ0,5ŬÓ0,6

1 1 1,5 2 3

1,5 1,5 2 3 5

2 2 3 5 9

3 3 5 9 16

5 5 9 16 /

9 9 16 22 /

16 16 28 / /

ERC Exposure class

XD1 XD2 XD3f* XD3tf**

Design service life (years)

50 100 50 100 50 100 50 100

XRDS 2 35 45

XRDS 3 30 40 35 45 40 50

XRDS 5 25 35 35 45 40 50 45 55

XRDS 9 30 40 40 50 45 55

XRDS 16 35 45

*: frequent use of deicing salts (10 to 30 days per year) 

**: highly frequent use of deicing salts (over 30 days per year)

! ŦǊŀƴŎƛłƪ ƳƽŘƻǎƝǘƻǘǘłƪ ŀȊ 9/-н сΦп ǘłōƭłȊŀǘłǘ ŀ ōŜǘƻƴŦŜŘŞǎŜƪǊŜ 
ŀǎȊŜǊƛƴǘΣ ƘƻƎȅ ŀȊ ŀŘƻǘǘ ǎȊŜǊƪŜȊŜǘ ǘŜǊǸƭŜǘŞƴ ŜƎȅ ŞǾōŜƴ ол ƴŀǇƴłƭ 
ǘǀōōǎȊǀǊ ǾŀƎȅ ǇŜŘƛƎ ƪŜǾŜǎŜōōǎȊŜǊ ǎȊƽǊƴŀƪ ƪƛ ƧŞƎƻƭǾŀǎȊǘƽ ǎƽǘ

! /9bκ¢w ŀƧłƴƭłǎ ƪōΦ н-3-szorosa is megengedett 
όŀ ǎǇŀƴȅƻƭƻƪŞƘƻȊ Ƙŀǎƻƴƭƽŀƴύ



Where the specifier  is concerned about the use of any concrete or concretes with particular type of binder then they 

may specify performance and testing requirements

Iŀ ƴŜƳ /9a L ǘƝǇǳǎǘ ƘŀǎȊƴłƭƴŀƪ ·w/ ōŜǘƻƴƘƻȊΣ ŀƪƪƻǊ ŜƭǃƝǊƘŀǘƽ ŀ ǾƛȊǎƎłƭŀǘƛ ƪǀǘŜƭŜȊŜǘǘǎŞƎ

Angolok-м κƪŀǊōƻƴłǘƻǎƻŘłǎκ
 

!Ȋ ŀƴƎƻƭƻƪ ƴŜƳ ŦƻƎŀŘƧłƪ Ŝƭ ŀ ōŜǘƻƴƎȅłǊǘƽƪ αōǸƴǘŜǘŞǎŞǘέ 
ŀ ƪƛǾƛǘŜƭŜȊǃ ŜǎŜǘƭŜƎŜǎŜƴ ǊƻǎǎȊ ǳǘƽƪŜȊŜƭŞǎŜ ǾŀƎȅ ŀ ŎǎŜƪŞƭȅ 
ƪŀǊōƻƴłǘƻǎƻŘłǎƛ ŜƭƭŜƴłƭƭłǎǵ ŎŜƳŜƴǘŦŀƧǘŀ ƳƛŀǘǘΤ ŜȊŞǊǘ ŀ 
/9bκ¢w ƧŀǾŀǎƭŀǘ ŘǳǇƭłƧłǘ ŜƴƎŜŘƛƪ ƳŜƎΦ



The recommendation is for one class ï XRDS 2. Testing in accordance with 

EN 12390-11 to confirm performance Ò 2.0 x 10-12 mm/year0.5, unless 

otherwise specified. 

This encompasses most UK specified requirements for concrete exposed to 

the risk of corrosion from the ingress of chlorides.

! ǎƽȊłǎƴŀƪ ǾŀƎȅ ǘŜƴƎŜǊǾƝȊƴŜƪ ƪƛǘŜǘǘ 
szerkezet csak XRDS 2 ƪƭƻǊƛŘłƭƭƽǎłƎǵ 
ōŜǘƻƴƴŀƭ ƪŞǎȊƝǘƘŜǘǃΦ 

Az LP-ǘŀǊǘŀƭƻƳǘƽƭ ŜƭǘŜƪƛƴǘǾŜ ƘŀǎƻƴƭƝǘ 
ŀȊ ¦{! ƘƛŘłǎȊ ŜƭǃƝǊłǎłƘƻȊ όǿκōҐлΦпύ

Angolok-н κƪƭƻǊƛŘłƭƭƽǎłƎκ
 

! /9bκ¢w ŀƧłƴƭłǎ ǎȊŜǊƛƴǘƛ ǾƛǎȊƻƴȅƭŀƎ ƳŀƎŀǎ ƪƻǊ-ǘŞƴȅŜȊǃǾŜƭ όҔh лΦрύ Şǎ ǾƛǎȊƻƴȅƭŀƎ ƴŀƎȅ ōŜǘƻƴŦŜŘŞǎǎŜƭ 
(cminҐпрκрр ƳƳύ ŞǊƘŜǘǃ Ŝƭ ŀȊ рлκмлл ŞǾ ǘŜǊǾŜȊŞǎƛ ŞƭŜǘǘŀǊǘŀƳ ·5о Ƙŀǘłǎ ŜǎŜǘŞǊŜΦ



CI²! ό¦{!ύ ŜƭǃƝǊłǎōŀƴ ŀ ǾōΦ ƘƛŘŀƪ         -
ƪƭƻǊƛŘƻƪƴŀƪ ƳŞǊǎŞƪŜƭǘŜƴ ƪƛǘŜǘǘ -

szerkezeteihez csak nagy ōŜǘƻƴŦŜŘŞǎ  (3 
inch=75 mm) ŜǎŜǘŞƴƘŀǎȊƴłƭƘŀǘƽ ŀ 30-
пр҈ ƪƻƘƽǎŀƭŀƪ ǘŀǊǘŀƭƳǵ ŎŜƳŜƴǘΦ 

YƛǎŜōō ōŜǘƻƴŦŜŘŞǎ (2 inch=50 mm) Şǎ 
ƪƭƻǊƛŘƻƪƴŀƪ Ǿŀƭƽ ƴŀƎȅƻōō ƪƛǘŜǘǘǎŞƎ 
ŜǎŜǘŞƴ minden szerkezeti betont 20-25% 

ǇŜǊƴȅŞǾŜƭ ƪŜƭƭ ƪŞǎȊƝǘŜƴƛ. 

.łǊƳŜƭȅΣ ƪƭƻǊƛŘƻƪƴŀƪ ƪƛǘŜǘǘ ǾŀǎōŜǘƻƴ 
szerkezetet w/b=0.4 ǾƝȊ-ƪǀǘǃŀƴȅŀƎ 
ǘŞƴȅŜȊǃǾŜƭ Şǎ 6ҕн҈ ƭŞƎōǳōƻǊŞƪ 
ǘŀǊǘŀƭƻƳƳŀƭ ƪŜƭƭ ƪŞǎȊƝǘŜƴƛΦ 

USA-м κƪƭƻǊƛŘłƭƭƽǎłƎκ
 



bƻǊǾŞƎƻƪ-м κƪŀǊōƻƴłǘƻǎƻŘłǎκ
 

XRC Class conformity criteria in 
accordance with EN 12390 -10 

chamber test
XRC class Conformity 

criteria

ɉÍÍȾЍÙÅÁÒɊ
XRC 0,5 0,3

XRC 1 0,5

XRC 2 1,0

XRC 3 1,5

XRC 4 2,0
XRC 5 2,5

XRC 6 3,0

XRC 7 3,5

XRC 10 5,0

XRC 15 7,4

The class conformity criteria for XRCin new NS 3683 will be:

- Norwegian assessments of existing XC3/4 exposed buildings, with similar 
concrete, reveal a scatter in carbonation ingress in the range of CoV = 40 т 60 
%. Since Note 1 of Table 6.3 defines reference conditions without 
contributions from variations in humidity within the XC class, a CoV = 30 % has 
been applied. 

- A transfer factor of 1,45 considering the assumed reduced quality in the 
structure compared to the EN 12390-10 conditions.

.łǊ ƴŜƳ Ǿƻƭǘ ƧŜƭƭŜƳȊǃ ŀ ƴƻǊǾŞƎ ƪƛǾƛǘŜƭŜȊǃƪǊŜ ŀ ƎƻƴŘŀǘƭŀƴ ǳǘƽƪŜȊŜƭŞǎΣ ŘŜ ŀȊ ǵƧ 
EC-2 miatt (fexeҐмΦпрύ ŀ ƧŜƭŜƴƭŜƎƛ ƴƻǊǾŞƎ ǎȊŀōǾłƴȅǘ ǎȊƛƎƻǊƝǘŀƴƛ ŦƻƎƧłƪΥ 

aŜƎƘŀǘłǊƻȊǘłƪ ŀȊ ŜƎȅŜǎ ŎŜƳŜƴǘŦŀƧǘłƪǊŀ Şǎ ƪƛŜƎŞǎȊƝǘǃŀƴȅŀƎƻƪǊŀ ŦƛƎȅŜƭŜƳōŜ ǾŜƘŜǘǃ /ŀhǊŜŀƪŎƛƽƪŞǇŜǎtartalmat



bƻǊǾŞƎƻƪ-н κƪŀǊōƻƴłǘƻǎƻŘłǎκ! ƳƽŘǎȊŜǊ ƭƻƎƛƪǳǎΣ Ƨƽƭ ǎȊłƳƻƭƘŀǘƽ Şǎ łōǊłȊƻƭƘŀǘƽ 



bƻǊǾŞƎƻƪ-о κƪƭƻǊƛŘłƭƭƽǎłƎκ

XRDS
class

Conformity  criteria  at 90 days for
standard  ageing exponentϼ10 -12 m2/s

ɻ І 0,3 ɻ І 0,4 ɻ І 0,5 ɻ І 0,6

XRDS 0,5 0,2 0,3 0,4 0,8

XRDS 1 0,3 0,5 0,9 1,5

XRDS 1,5 0,5 0,8 1,3 2,3

XRDS 2 0,6 1,1 1,8 3,0

XRDS 3 0,9 1,6 2,7 4,6

XRDS 4 1,2 2,1 3,6 6,1

XRDS 5 1,6 2,6 4,5 7,6

XRDS 6 1,9 3,2 5,4 9,1

XRDS 7 2,2 3,7 6,3 10,7

XRDS 8 2,5 4,2 7,2 12,2

XRDS 9 2,8 4,8 8,1 13,7

XRDS 10 3,1 5,3 9,0 15,2

XRDS 15 4,7 7,9 13,5 22,9

XRDS 20 6,2 10,6 17,9 30,5

9Ȋ ŀ ƳƽŘǎȊŜǊ ƛǎ ƭƻƎƛƪǳǎΣ Ƨƽƭ ǎȊłƳƻƭƘŀǘƽ Şǎ łōǊłȊƻƭƘŀǘƽ 
όŘŜ ŀȊ ǀǎǎȊŜǘŞǘŜƭŜƪ ǘŜǊǾŜȊŞǎŞƘŜȊ ƴŜƳ ŀŘ ǎŜƎƝǘǎŞƎŜǘύ

!Ȋ L¢¢ ƪǀǾŜǘŜƭƳŞƴȅŜ 
szinte egyezik a 
/9bκ¢w ŀƧłƴƭłǎǎŀƭ 
όǇƛŎƛƪŞǘ ǎȊƛƎƻǊǵōōύ



1. ~ŔĳƖƣШťĲũũШċǍШƩŢШE9-ΞШƻĲǍĳƖƚǍċĤƻČŰǃШĳƚШċШťċƓĦƚŸũŹĬŹШƩŢШĤĲƣŸŰƚǍċĤƻČŰǃŸťе
2. ǍШƩŢШE9-ΞШťƨũĦƚŉŸŰƣŸƚƚČŊƩШƻČũƣŸǍČƚċŔШыƣċƖƣŹƚƚČŊШƚǍČůƚǍĲƖƶƚŖƣĳƚĲь

3. 9E оÑÅШĳƚШŰĲůǍĲƣŔШŢċƻċƚũċƣŸť

4. ~ċŊǃċƖШŢċƻċƚũċƣŸťШċШƣċƖƣŹƚƚČŊŔШƣĲƖƻĲǍĳƚĳƖĲ

5. ÑċƖƣŹƚƚČŊШĳƚШŉĲŰŰƣċƖƣőċƣŹƚČŊ

6. °ƚƚǍĲŊǍĳƚ



Magyar javaslat ςм κłƭǘŀƭłƴƻǎǎłƎōŀƴκ

CƻǊǊłǎ: BD-EC2, 111/878 old.

! ƳŀƎȅŀǊ ƧŀǾŀǎƭŀǘ ŜƎȅƛƪ ƭŜƎŦƻƴǘƻǎŀōō ŜƭŜƳŜΣ ƘƻƎȅ ƳƛƴŘƪŞǘ ǘŀǊǘƽǎǎłƎƛ ƧŜƭƭŜƳȊǃ ŜǎŜǘŞōŜƴ NE a cementfajta 
ƧŜƭǀƭŞǎŜ, I!b9a ŀ ƪǀǘǃŀƴȅŀƎ ǊŜŀƪŎƛƽƪŞǇŜǎ ƪŞƳƛŀƛ ǀǎǎȊŜǘŜǾǃƛ ŀƭŀǇƧłƴ ǘŜǊǾŜȊȊǸƪ ŀ ōŜǘƻƴ ǀǎǎȊŜǘŞǘŜƭŞǘ

YŀǊōƻƴłǘƻǎƻŘłǎ ŜǎŜǘŞǊŜ ƧŀǾŀǎƻƭƧǳƪ ŀ 
Leeman-ŦŞƭŜ ǀǎǎȊŜŦǸƎƎŞǎ ƘŀǎȊƴłƭŀǘłǘ 
az ǀǎǎȊŜǘŞǘŜƭ ǘŜǊǾŜȊŞǎŞƘŜȊ 
(ld. Bakground Document 111. old.)

A cementek ǊŜŀƪŎƛƽƪŞǇŜǎ ǀǎǎȊŜǘŜǾǃƛǘ ŀ ƎȅłǊǘƽƪƴŀƪ ŀƳǵƎȅ ƛǎ ǾƛȊǎƎłƭƴƛ ƪŜƭƭ ŀȊ 9b мфс-н Şǎ 9b мфт ǎȊŜǊƛƴǘΦ 
Iŀ ŀȊ ŜƭǃƝǊƽ ƪŞǊƛΣ ŀƪƪƻǊ ŜȊŜƪŜǘΣ ŀ ǘŀǊǘƽǎǎłƎƛ ƧŜƭƭŜƳȊǃƪŜǘ ōŜŦƻƭȅłǎƻƭƽ ŀŘŀǘƻƪŀǘ ƪǀȊǀƭƴƛ ƪŜƭƭΦ 

YƭƻǊƛŘłƭƭƽǎłƎ ŜǎŜǘŞǊŜ ƧŀǾŀǎƻƭƧǳƪ ŀ 
YƻǇŜŎǎƪƽ-ŦŞƭŜ ǀǎǎȊŜŦǸƎƎŞǎŜƪ ƘŀǎȊƴłƭŀǘłǘ 
az ǀǎǎȊŜǘŞǘŜƭ ǘŜǊǾŜȊŞǎŞƘŜȊ 
(ld. Sructural Concrete - under review)

9ƎȅŜǘŞǊǘǸƴƪ /9a.¦w9!¦ ƧŀǾŀǎƭŀǘłǾŀƭΣ ŜȊŞǊǘ ƪŞǊƧǸƪ ǎŜƎƝǘǃ ƪǀȊǊŜƳǼƪǀŘŞǎǸƪŜǘ ŀ ŎŜƳŜƴǘŜƪ ǊŜŀƪŎƛƽƪŞǇŜǎ 
ƪŞƳƛŀƛ ǀǎǎȊŜǘŜǾǃƛ ƳŜƎŀŘłǎłōŀƴ 

α5ǊΦ .ŀƭŀȊǎ ƎŀǾŜ ŀ ǎƘƻǊǘ ǎǳƳƳŀǊȅ ƻƴ ǘƘŜ ōŀŎƪƎǊƻǳƴŘ ŦƻǊ ǘƘŜ ŎƻƳƳŜƴǘǎ ŦǊƻƳ IǳƴƎŀǊȅΦ It was 
proposed to add an annex with the additional information from Hungary. To do so, Hungary 
would need to draft an annex to be discussed in WG 1 by the end of March at the latestΦέ 



Magyar javaslat ςн κƪŀǊōƻƴłǘƻǎƻŘłǎκ 

! IǳƴƎŀǊƛŀƴ !ƴƴŜȄ ŀȊ ·w/ ǘłōƭłȊŀǘƻǎ ŀŘŀǘŀƛǘ ŀ ƳŞǊƴǀƪƛ ǀǎǎȊŜǘŞǘŜƭ-ǘŜǊǾŜȊŞǎƘŜȊǎȊǸƪǎŞƎŜǎ ǎȊłƳƻƭƘŀǘƽ ŦƛȊƛƪŀƛ-ƪŞƳƛŀƛ alapokra helyezi

! ƪŞƳƛŀƛ ŀƭŀǇƻƪ ŀȊŞǊǘ ŦƻƴǘƻǎŀƪΣ ƳŜǊǘŜƎȅǊŜ ǘǀōō ŀȊ ƻƭȅŀƴ ƪƛŜƎŞǎȊƝǘǃŀƴȅŀƎ όǇƭΦ ƪƻƘƽǎŀƭŀƪύΣ ŀƳŜƭȅōŜƴ ŎǎŜƪŞƭȅ ŀȊ ŀƳƻǊŦ 
όǊŜŀƪŎƛƽƪŞǇŜǎύ ƪŞƳƛŀƛ ǀǎǎȊŜǘŜǾǃΦ ! ƪǊƛǎǘłƭȅƻǎ ǀǎǎȊŜǘŜǾǃƪ ƪƻƳƻƭȅ ǘŀǊǘƽǎǎłƎƛ Şǎ ǎȊŜǊƪŜȊŜǘƛ ǇǊƻōƭŞƳłƪ ŦƻǊǊłǎŀƛ ƭŜƘŜǘƴŜƪ



Magyar javaslat ςо κƪƭƻǊƛŘłƭƭƽǎłƎΣ ŦƛȊƛƪŀƛ-ƪŞƳƛŀƛ ŀƭŀǇƻƪκ

! ƳŀƎȅŀǊ ƧŀǾŀǎƭŀǘ ŀȊ ·w/ ǘłōƭłȊŀǘƻǎ ŀŘŀǘŀƛǘ ŀ ƳŞǊƴǀƪ łƭǘŀƭ ǎȊłƳƻƭƘŀǘƽ ŦƛȊƛƪŀƛ-ƪŞƳƛŀƛ ŀƭŀǇƻƪǊŀ Şǎ ƭŀōƻǊƳŞǊŞǎƛ ŀŘŀǘƻƪǊŀ ƘŜƭȅŜȊƛ

IŀȊŀƛ ǾƛȊǎƎłƭŀǘƻƪ ǎȊŜǊƛƴǘ ŀ /9bκ¢w ǎȊŜǊƛƴǘƛ ƪƻǊ-ǘŞƴȅŜȊǃƪƪŜƭ όmhaxҐлΦсύ ŀ ƎȅŀƪƻǊƭŀǘōŀƴ ƴŜƳ ǾŀƎȅ Ŏǎŀƪ ǘǵƭȊƻǘǘŀƴ ƴŀƎȅ 
ƪǀƭǘǎŞƎŜƪƪŜƭ όǇƭΦ ¦It/ύ ŞǊƘŜǘǃ Ŝƭ ŀȊ ǵƧ 9/-н сΦп ǘłōƭłȊŀǘŀ ǎȊŜǊƛƴǘƛ Ŏmin=30-пл ƳƳ ōŜǘƻƴŦŜŘŞǎ ό·5оΣ 5{[Ґрл Şǎ млл ŞǾύ



Magyar javaslat ςп κƪƭƻǊƛŘłƭƭƽǎłƎΣ ŦƛȊƛƪŀƛ-ƪŞƳƛŀƛ ŀƭŀǇƻƪκ

¢ǀōōΣ Ƴƛƴǘ млл ǀǎǎȊŜǘŞǘŜƭ Şǎ ǘǀōō Ƴƛƴǘ мслл ǇǊƽōŀǘŜǎǘ н-о ŞǾƛƎ ǘŀǊǘƽ ǾƛȊǎƎłƭŀǘŀ ŀƭŀǇƧłƴ ƛƎŜƴ Ƨƽ ǀǎǎȊŜŦǸƎƎŞǎ ƳǳǘŀǘƪƻȊƻǘǘ ŀ 
ǊŜŀƪŎƛƽƪŞǇŜǎ ƪŞƳƛŀƛ ǀǎǎȊŜǘŜǾǃƪ Şǎ ŀ ƪƭƻǊƛŘƳƛƎǊłŎƛƽǎ ƳŞǊŞǎƛ ŀŘŀǘƻƪ ƪǀȊǀǘǘ

aŜƎŦŜƭŜƭǃ ƪŞƳƛŀƛ ǀǎǎȊŜǘŞǘŜƭǼ ƪǀǘǃŀƴȅŀƎƎŀƭ Şǎ ȄҐлΦп ǾƝȊ-ƪǀǘǃŀƴȅŀƎ ǘŞƴȅŜȊǃǾŜƭ -ǎȊŀōǾłƴȅƘŀōŀǊŎǎƻƪƻƴ ƛǎ -ƛƎŀȊƻƭǘŀƴ ŜƭŞǊƘŜǘǃ
όƳŀƛ ƛǎƳŜǊŜǘŜƛƴƪ ǎȊŜǊƛƴǘƛ ŦƛȊƛƪŀƛ ǘǀǊǾŞƴȅ ŀƭŀǇƧłƴύ ŀ ƴŀƎȅƻōō ƪƻǊ-ǘŞƴȅŜȊǃ Şǎ ƭŜƘŜǘǃǾŞ Ǿłƭƛƪ ¦It/ ƴŞƭƪǸƭ ƛǎ ŀ ƪƛǎŜōō ōŜǘƻƴŦŜŘŞǎ

! ƪƭƻǊƛŘǾłƴŘƻǊƭłǎ ƪŞƳƛŀƛ ŀƭŀǇƧŀtŞƭŘłƪ ŀ ōŜǘƻƴŦŜŘŞǎǊŜ ŀ ŦƛȊƛƪŀƛ ǘǀǊǾŞƴȅ ŀƭŀǇƧłƴ
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