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A decade of change!

From energy neutral to carbon neutral!

After reducing operational emissions, the
focus now shifts to tackling embodied
emissions – a shift to material use and its
environmental impact.

Achieving Paris Proof standards requires a
Whole Life Carbon approach.
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• 50–60% of all building materials in a
construction project are structural

• the structural engineer plays a key role in
influencing material use

• and thereby the structural engineer
significantly impacts the embodied carbon
associated with a building’s structure!
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Impact driven structural design

• futureproof design -
extend lifespan by quality design

• circular design approach -
maximize value retention

• use sustainable material -
minimize environmental impact

creating optimum balance in
structural design “green triangle”
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Monitoring emissions of structural design is the key!

Measuring emissions → brings awareness
Awareness → leads to responsibility
Responsibility → drives behavioral change
Behavioral change → leads to action!

The road for building Paris Proof!
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Plugin

ABT MIM

3D virtual BIM model Environmental-database

ABT Environmental-Impact Monitor
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monitoring MIM-tool by :
- components substructure and superstructure
- construction materials
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Monitoring for giving insights in carbon emissions of structural design

165 kg CO2/m2 77 kg CO2/m2 281kg CO2/m2
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Overview projects in ecosystem Oosterhoff
monitoring embodied carbon:
wide range and significant deviations observed.
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WRZV-sports halls
Zwolle

AGS Architecten
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Comparison environmental impact of construction variants of roof beams
W.R.Z.V. sports halls in Zwolle.



International Association for Bridge and Structural Engineering

August 7-29-2025 IABSE Congress Ghent 2025
Belgian and Dutch National Groups of IABSE



International Association for Bridge and Structural Engineering

August 7-29-2025 IABSE Congress Ghent 2025
Belgian and Dutch National Groups of IABSE

OVERIG

Bill of materials
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By monitoring the construction elements, it is clear which
components contribute most to the environmental impact.

concrete on site
steel
concrete prefabricated
sand-lime brick
glue lam

structural materials
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Ground floor sports hall

refuse redundant screed, go for low carbon concrete and a circular approach
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Environmental data is valuable for…

• a full insight into the environmental performance of our buildings

• knowing the decisive buttons for impact-driven design decisions
at an early stage of the design process

• quickly reflect on target values for structural design
makes ambitions come true
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Benchmarking the target values   for Paris-proof construction!
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Cutting carbon emissions in structural design is urgent!
Overview of the CO2 emissions in the production and construction phase (GWPa) of  Oosterhoff projects (green dots: wooden
constructions; red dots: concrete and steel constructions) and the increasingly strict limit value for Paris Proof Constructions.)

CO2 emissions production and construction phase (GWPA) completed projects Oosterhoff
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integral approach
ensures a full
representation

use of sustainable
materials pays off



International Association for Bridge and Structural Engineering

August 7-29-2025 IABSE Congress Ghent 2025
Belgian and Dutch National Groups of IABSE

Key Strategies for Designing Paris Proof Structures

1.   Rethink structural design - Design with simplicity and efficiency and integral - avoid large column grids,
excessive transfer structures, deep basements with  underwater concrete.

2.   Futureproof and adaptable design - Design for change by incorporating adaptability into the design.
Apply the layers principle of Stewart Brand to decouple building layers.

3.   Repurpose existing structures and circular material use and building components -
Renovate and reuse    existing buildings wherever feasible.Integrate recycled materials and reuse of building
components into new construction (e.g., recycled reinforcement steel). Design for disassembly and reuse.

4.   Use of low-carbon and innovative materials – low-carbon steel e.g. XCarb®, low-carbon/carbon neutral concrete.

5.   Incorporation of biobased materials - sustainably sourced timber, biocomposites

6.   Advanced structural engineering – Use advanced calculations and optimization tools to minimize material
usage and enable the reuse of existing structures and building components in a sustainable and efficient way.
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THANKS!

Ronald Wenting MSc
Associate partner
Structural engineering consultant
T +31 6 12 36 97 23

E r.wenting@abt.eu


