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FSTM Research - KEY FIGURES
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Carbon footprint of concrete industry

CO, emissions by fuel or industry type
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Data source: Global Carbon Budget (2023) OurWorldInData.org/co2-and-greenhouse-gas-emissions | CC BY



Decarbonization of concrete industry
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(A) Reducing concrete embodied carbon
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(B) Using less concrete in new designs
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Research focus
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Sustainable management of existing structures

1. Structural 2. Ultra-high-performance 3. Concrete reuse
performance monitoring fibre-reinforced concrete
Sensing technologies Material science Structural engineering
+ + +
Data science Structural design Material testing
+ + +
Finite-element modelling Advanced modelling Demountable connections
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Robust digital twin Durable intervention Sustainable design




Structural health monitoring IR
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Continuous strain
measurements (every 3 mm)

= 11’000 measurement points on
a 35-meter bridge girder

Goals

« Obtain the curvature profile of
the bridge

» Detect cracks in the concrete
elements



Ultra high performance concrete
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UHPFRC map

450 applications since 2003, mostly bridge strengthening 19000 m3 since 2003
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UHPFRC intervention Bridge replacement
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Concrete reuse i ln
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1) Donor structure 2) Sawing 3) Lifting 4) New structure




Reused steel
profiles
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Conclusions il

1. Conventional concrete is responsible for large environmental impacts that must be
reduced in the future

2. The monitoring of infrastructure leads to better understanding of structural behavior,
leading to more sustainable infrastructure management

3. UHPFRC offers new perspective for infrastructure management with improved
lifespan and performance

4. Reusing instead of recycling concrete has tremendous potential for sustainable and
circular built environments

5. The future of concrete involves a better use of existing structures, more efficient
designs, and new composite structures with low-carbon materials
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