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The build environment

➢ As the main contributor to our societal development,

➢ And, as a major consumer of natural resources, 

➢ Needs proper strategies for decision support for further development and maintenance !!

➢ Objective: sustainable development.
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• Construction sector causes large environmental impacts


• Responsible for > 20% of worldwide anthropog. GHG emissions


• “Emissions associated with development of Western standard infrastructure stocks in developing countries 
correspond to about 35−60% of the remaining carbon budget available until 2050, if the average temperature 
increase is to be limited to 2 °C” (Müller et al, 2013)

Construction and sustainable development
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Structural Standards

• … are applied systematically to control material use in construction.

• … are a main “catalysator” for the transition of (scientific) knowledge into action.


• … must be based on best available knowledge !



5

Structural Standards

The Mandate M/515 (2012): European Commissions extend scope for developing the second generation of the Eurocodes.
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Structural Standards - rational basis

pc

Costs

Risk associated with 
failure = 𝑷𝒇(𝒑𝒄) ∙ 𝑯

Constr. 

Costs 
𝑪𝑪(𝒑𝒄)

Expected costs

𝐶𝐶(𝑝𝑐) + 𝑃𝑓(𝑝𝑐) ∙ 𝐻

𝒑𝒄,𝒐𝒑𝒕

𝑃𝑓(𝑝𝑐,𝑜𝑝𝑡) = 𝑃𝑓,𝑜𝑝𝑡

Risk based criterion

Reliability based criterion

Semi-prob. criterion  𝛾𝑀, 𝛾𝑄:  𝑷
𝒇(𝑝𝑐 =

𝛾𝑀

𝑓𝑘
∙ 𝛾𝑄 ∙ 𝑞𝑘)≡𝑷𝒇,𝒐𝒑𝒕
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Reliability Benchmark of the Eurocodes

➢Design Equations with one variable load
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Reliability Benchmark of the Eurocodes
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Reliability Benchmark of the Eurocodes
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Reliability Based calibration of the Eurocodes
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Reliability Based calibration of the Eurocodes
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• Environmental (and economical) objectives not efficiently addressed or even entirely disregarded

• Need for systematic approach at the level of codes and standards

• Compulsory decision rules applied in daily structural design

• Any modification has a large impact

Required paradigm shift in standardisation
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• How large are the % deviations (d) from an optimum decision, when 
designing according to the suboptimal PFM?

Cost of sub-optimality of simplified standards
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Cost criterion:

CO2 - criterion:

Example saving potential Steel frame-floor / live load

R Hingorani, J Köhler (2023) Towards optimised decisions for resource and carbon-efficient structural design
Civil Engineering and Environmental Systems 40 (1-2), 1-31
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Example saving potential  concrete floor / live load

R Hingorani, J Köhler (2023) Towards optimised decisions for resource and carbon-efficient structural design
Civil Engineering and Environmental Systems 40 (1-2), 1-31
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Nationally Determined Parameters NDP

https://www.nordicsustainableconstruction.com
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Nationally Determined Parameters NDP

“The Nordic authorities propose the following focal points…. : 
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Conclusion

• Large potential for increasing efficiency in structural design not utilised so far.

• National “degrees of freedom” are a way to follow political advice.


• Collaboration and coordination across countries important.


• JCSS can be an important platform for these important developments!
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