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»Present situation



“ …the different national provisions cannot 
be explained on a rational basis…”

Comment:
As regard the national Danish requirements,  this is a 
wrong statement, because:

1. Provisions against alkali silica reactions is solely 
based on research data – e.g. the limitations 

o on porous flint in fine aggregates
o of equivalent alkali content in concrete with 60 % 

mortar ≤ 3 kg/m³ (in all exposure classes except X0 
and XC1)

»Present situation



“ …the different national provisions cannot 
be explained on a rational basis…”

Comment:
As regard the national Danish requirements,  this is a 
wrong statement, because:

2. Requirements for frost resistance is solely based on 
research data. e.g.

o Minimum requirements for air content in fresh (≥ 
4.5 %) and hardened concrete (≥ 3.5 %)

o Power’s spacing factor (≤0.20)

»Present situation



“ …the different national provisions cannot 
be explained on a rational basis…”

Comment:
As regard the national Danish requirements,  this is a 
wrong statement, because:

3. Requirements for carbonation resistance is solely 
based on a combination of Danish experience and 
research. This is true for (XC2, XC3, XC4, XA1, XF1)

o The requirement for w/c ratio ≤ 0,55 
o The requirement for a minimum cover of 20 mm
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“ …the different national provisions cannot 
be explained on a rational basis…”

Comment:
As regard the national Danish requirements,  this is a 
wrong statement, because:

4. Requirements for maximum allowable content of 
silica fume (≤ 11 % of cement) and fly ash (≤ 33 % of 
cement) are found to be sound limits by research:

o To maintain carbonation resistance
o To maintain passivation of steel in concrete

»Present situation



»Proposal for a future system



“ … The definition of a resistance class should 
be performance based...”

Comment:

• In principle correct, but how can the different 
environmental interactions be taken into account?

• Shouldn’t the area covered by this standard be 
divided into a number of environmental zones so 
that we can really compare the different responses 
from the concrete?

• What about giving credit for e.g. high performance 
manufacturing of concrete?

»Proposal for a future system



“ … For implementation in practical daily 
design deemed to satisfy rules for these 
classes could be developed…”

Comment:

• Yes, but it will require a lot of systematic data 
that we do not have yet!

»Proposal for a future system



“ … based on experience …”

Comment:

• Yes, but who’s? – and which?

»Proposal for a future system



“ … calibration with up to date technology 
and knowledge…”

Comment:

• We have a few discrete examples of how this 
could be done, but again it requires a lot of data 
that we do not have yet!

• “Knowledge”… do you think of “expert 
opinions” as in Duracrete? Please, do not!

»Proposal for a future system



»Proposal for a future system



“ … Standardization means however limiting 
of variants …”

Comment:

• It could also mean “…a smart way of sharing and 

employing knowledge…”

• Why should we limit variants? That would rather be 

“normalization”!

• What good would this do for the society? On the 

short run? On the long run?

»Proposal for a future system



“ … limiting of variants are also a factor of 
importance in ensuring quality …”

Comment:

• … or a way to limit creativity!

»Proposal for a future system



“ … restricting the number of variants at 
the design level …”

Comment:

• Why?

»Proposal for a future system



“ … The national choice could be limited to in 
which exposure classes the various exposure 
resistance classes are allowed…”

Comment:

o Why not make common environmental zone definitions?

o That would give a mutual understanding of the climatic 

action and the response of the concrete!

o … and much easier collection and exchange of existing 

data across Europe.

»Proposal for a future system



»Exposure resistance classes



“ plus??”

Comment:

When some exposures are highlighted now, you might 

forget other exposures and requirements such as:

• Moist exposure (leaching, ASR)

• Alternating wetting and drying (leaching)

• Shrinkage and creep (in concrete having a high 

water content)

»Exposure resistance classes



»Definition of exposure resistance classes



“ … This would allow use of experience and 
observations from practice to calibrate 
requirements, and to adjust concrete specifications 
in accordance with observations from real structures 
under normal service conditions.…”

Comment:

Be careful! Observations from practice have much 

larger deviation and hence we yet need a lot more 

data. – How would you give the data the weight they 

deserve?

»Definition of exposure resistance classes



“ … can also be simulated with long term tests in 
laboratories.…”

Comment:

Be careful! From where do we know this? E.g. we 

do not have good experiences with long term 

chloride exposure tests in the lab!

»Definition of exposure resistance classes



“ …  Given that the end of life is defined as 
carbonation reaching the reinforcement.…”

Comment:
Observations from practice show that this is not the 
case.

Deep carbonation (at/beyond cover depth) is fairly 
easy to prevent/counteract, and buildings “can live” 
long after this point if they are just given a cost 
effective protective surface coating.

Such a statement would lead to higher costs of 
buildings!

»Definition of exposure resistance classes



»Practical application of exposure resistance classes



“ …  For this purpose the methodologies 
developed in the Duracrete project, later
implemented in the fib Model Code and in ISO 
16204, should be employed as accepted best 
practice at the moment..…”

Comment:

Before this statement a sound argumentation to 
support it must be given! Duracrete is to some 
extend based on dubious expert opinions (I myself 
was asked to reply, but I refused!) and 
mathematically wrong use of the laws of diffusion!

»Practical application of exposure resistance classes



»Durability design in EC2



“ …  the cover requirements shall for new design 
be related to “start corrosion”..…”

Comment:

Please observe that the “start of corrosion” can not 

yet be foreseen with our present knowledge –

especially not chloride induced corrosion – we 

cannot yet define a common test method, cf. 

RILEM TC-235 CTC! 

»Durability design in EC2



The basic idea of having a knowledge based set 

of requirements is sound and can lead to 

reasonable requirements – Denmark has 

several examples!

The benefit in specifying performance based 

requirements in stead of “deemed to satisfy” for 

the concrete industry and for the society is not 

obvious.

Some of the presumptions in the report are too 

general and do not reflect the present state of 

knowledge throughout Europe.

Combined effects are completely absent  

in the report – it is not so in real 

exposure!

It is recommended to proceed the work

Introduction of a system to define 

environmental actions on concrete in 

different parts of Europe shall be 

included.

It is recommended to make the entire 

system much more transparent

It is recommended to include the 

“model thinkers” from all over Europe 

much more actively

»Conclusion and recommendation
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