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Outline:

• JRC activities on adaptation of structures to climate change

• Climate change (CC) induced corrosion of structures

• JRC corrosion study 1

• JRC corrosion study 2
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JRC expert network: European Commission services, 
European Environmental Agency, Copernicus Climate 
Change Service, CEN/CENELEC, experts, …

• Expected climatic actions (snow, thermal, wind,…) in the 
period 2020-2120

• Climatic data for structural design (Climate ADAPT portal 
new part on built environment, https://climate-adapt.eea.europa.eu/ )

• Climate change induced corrosion

• Contribution to EU level technical guidance on adapting 
buildings to climate change:

o https://op.europa.eu/en/publication-detail/-/publication/7cca7ab9-cc5e-11ed-a05c-01aa75ed71a1/language-
en/format-PDF/source-search

o https://op.europa.eu/en/publication-detail/-/publication/b175c9cb-cc5b-11ed-a05c-01aa75ed71a1/language-en

Implications of climate change on structures
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Rational and context:

• Annual cost of corrosion worldwide exceeds $1.8 trillion
(between 3% to 4% GDP of the industrialised countries), Schmitt
(2009):

 any increase of the corrosion due to climate change
effects may lead to substantial maintenance and repair
costs.

• Changes in temperature, concentration of pollutants, rainfall
patterns, etc., induced by climate change could have a significant
impact on the service life of infrastructures.

• Most of the reviewed studies are carried out outside Europe;
studies focussing on the impacts of climate change in European
infrastructures are very limited and do not allow to extract any
conclusions.

CC induced corrosion of structures

CO2 emissions in the Representative Concentration 
Pathways (RCPs) and the associated scenario 
categories used in IPCC Working Group III 
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CC induced corrosion of structures (Study 1)

The report (2020): 

• provides state-of-the-art review of the studies on the 
corrosion of reinforced concrete and steel structures 
induced by climate change

• evaluates the expected variations in climatic factors in 
Europe causing corrosion of buildings and infrastructure. 

• looks into the effects of corrosion on buildings and 
infrastructure and overviews the most appropriate technical 
solutions to mitigate them

• available at 
https://eurocodes.jrc.ec.europa.eu/publications/expected-
implications-climate-change-corrosion-structure
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• European building stock database from the EU Pilot
Project “Integrated techniques for the seismic
strengthening and energy efficiency of existing buildings”

• Buildings grouped as:

 old (built before 2000, reference baseline year 1965)
 recent (built after 2000, reference baseline year

2000)

• Durability parameters (minimum concrete cover,
water/cement ratio, minimum cement content, concrete
characteristic compressive strength) are set:

 for the old buildings - survey by JRC of national
codes and practices

 for the new buildings – EN 206 “Concrete.
Specification, performance, production and
conformity” and its national implementations for
exposure class XC4 (surfaces subject to alternating
dry and wet conditions)

CC induced carbonation of the RC European 
buildings (Study 2, ongoing)

Number of residential and commercial buildings considered
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• Determined as difference between future climate scenarios
(RCP 4.5 and RCP 8.5 ) and baseline

• Carbonation depth calculated according DuraCrete (1998)
considering CO2 concentration and annual mean air
temperature

• EUROCORDEX data downscaling at a resolution of 0.11°

• Temperature provided by 11 climate projections run under
RCP 4.5 and RCP 8.5, bias adjusted using EOBSv10

Assessing the impact of CC on carbonation damage

Global values of CO2 concentrations for 
historic periods (1765-2005) and in 
scenario mode (2006-2100) under RCP4.5 
and RCP8.5 scenarios

Annual temperature in Helsinki
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For the old RC buildings in Helsinki
under RCP 8.5 scenario:

• increase of carbonation depth
with 43% by 2050 due to CC,

• increase of carbonation depth
with 84% by 2085 due to CC, one
of the highest % increase in EU,

• concrete cover depleated by
2070.

Assessing the impact of CC on carbonation damage
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Assessing the impact of CC on carbonation damage

% increase in carbonation depth due to CC
for the years 2050 and 2085:

• weighted in each NUT3 region by the
existing building stock, both recent and old
buildings

• the building inventory data for Austria was
not complete enough to cover the entire
country at a NUT 3 level
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Remaining time to repair relative to 2020

RCP 4.5 RCP 8.5
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Increase of total repair cost due to CC (2020 – 2100)

RCP 4.5 RCP 8.5
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Conclusions

• Climate change will significantly impact the carbonation damage of the concrete cover of
the EU building stock. The high-risk scenario RCP 8.5 might increase the damage up to
80%, the most prone zone is north-east Europe.

• Climate change might induce damage with repair cost up to 200 billion in the biggest EU
countries.

• The durability parameters of the RC structures should be refined to better meet the
increasing risk of carbonation damage.

• The same assessment shall be produced for the EU transport infrastructure, when data
will be available.
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Thank you
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Keep in touch


