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1 Abstract

The structural engineering community has a strong responsibility to contribute to a more efficient use of
natural resources. Nowadays the construction industry is by far the most resource intense industry sector,
approximately 40-50% of all primary raw materials are used, which raises the question about the architects
and engineer’s accountability. In this context and as a result of the Paris Climate agreement the Dutch
government defined the program “Nederland Circulair in 2050”, which states the ambition to use 50% less
primary materials in 2030 and to have a full circular economy in 2050.

One possible approach to achieve these ambitious goals is the application of renewable, bio-based materials
in the built environment and to replace traditional, typically cement-based, materials. Already in the past
natural building materials, such as timber and bamboo have been used widely, but in recent years new
materials came up and provide new opportunities to be used in the construction industry. The authors
explored various alternatives, such as hemp and flax fibres, mycelium and lignin-based fibres for composite
materials, which will be described with various experimental and realised case studies.
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40% of all energy related CO, emission and a

2 Introduction substantial proportion of embodied carbon.

In 2015, the Paris Agreement [1) set for the first-
time a challenging goal of all nations to work
together and to fight against climate change and the
resulting global warming. The objective is to lower
the energy consumption by 30% until the year 2030
in order to reach these goals.

In this context the construction industry plays an
important role and has a huge responsibility,
because so far it is strongly relying on fossil-based
materials (Fig. 1), which are responsible for around

In the previous two decades the focus in the context
of sustainability in the built environment was
preliminary on the consumption and generation of
(preferable) renewable energy, which was also
covered in various sustainability certificates, such as
LEED, BREAM or DGNB.

However, in the past years this also shifted towards
the consideration of the primary material
consumption as well as the embodied carbon
dioxide in structures [2], [3].

https://doi.org/10.2749/newyork.2019.0859
Distributed by Structurae

859


mailto:R.Blok@tue.nl
mailto:b.c.i.m.kuit@tue.nl
mailto:T.W.A.Schroeder@tue.nl
mailto:p.m.teuffel@tue.nl
mailto:p.m.teuffel@tue.nl
mailto:p.m.teuffel@tue.nl

	Session_IABSE_A
	A.1 200-Year Bridge #1 
	A.2 Tomorrow's Affordable Housing #1 
	A.3 Bridge Construction
	A.4 Underground Structures - Fire and Water 
	A.5 Innovative Solutions to Complex Building Design
	A.6 Urban Structures - Challenges and Solutions
	A.7 Climate Effects on Structural Resiliency
	A.8 Design Trends and Innovations

	Session_IABSE_B
	B.1 200-Year Bridge #2 
	B.2 Tomorrow's Affordable Housing #2 
	B.3 Long-Span Bridge Design Considerations
	B.4 Structural Performance Under High Temperatures
	B.5 Movement Control of Structures
	B.6 Applications of SHM 1
	B.7 Extreme Loading on Structures
	B.8 Alternative Reinforcing Panel Session
	B.9P Urban Infrastructure: Performance Based Engineering

	Session_IABSE_C
	C.1 200-Year Bridge #3
	C.2 Tomorrow's Affordable Housing #3 
	C.3 Structure Performance
	C.4 Fire Safety Design Panel Session
	C.5 Design of New York Structures
	C.6 Applications of SHM 2 
	C.7 Urbanization and Ecological Building Construction
	C.8 Alternative Construction Materials
	16362 Bio-Based Construction Materials as Alternatives for a Sustainable Future

	C.9 Bridge Operations and Maintenance: Monitoring
	C.10P Urbanization: The Challenges of Building Urban

	Session_IABSE_D
	D.1 200-Year Bridge #4
	D.3 Bridge Design Optimization -1 
	D.4 Seismic Resiliency
	D.5 Performance-Based Engineering of Structures - 1
	D.6 Bridge Assessment and Repair - 1
	D.7 Effects of Climate Change Panel Session
	D.8 Timber Design concepts
	D.9P Urban Infrastructure: Tunnel Resiliency
	D.10P Mitigating Fire Hazards Through Engineering
	D.11P Urban Infrastructure: Mitigation of Wind-Induced

	Session_IABSE_E
	E.1 200-Year Bridge #5
	E.3 Bridge Design Optimization -2 
	E.4 Analyzing Seismic Performance
	E.5 Performance-Based Engineering of Structures - 2 
	E.6 Bridge Assessment and Repair - 2 
	E.7 Globalization and Structural Engineering -1 
	E.8 Concrete Repair Panel Session
	E.9P Urban Infrastructure: Footbridges and Non-Redundant
	E.10P Technology: Accelerated Bridge Construction
	E.11P Technology: Structural Health Monitoring
	E.12P Technology: BIM/BrIM and Virtual Reality

	Session_IABSE_F
	F.1 200-Year Bridge #6
	F.2 Design and Testing of Footbridges - 1
	F.3 Seismic Dissipation Systems Panel Session
	F.4 Structural Engineering Challenges
	F.5 Bridge Assessment and Repair - 3
	F.6 Globalization and Structural Engineering -2 
	F.7 Using BIM to Improve Design and Construction
	F.8P Bridge Design - Considerations for the future
	F.9P Extreme Events: Forensic Study
	F.10P Technology: Alternative Construction Materials
	F.11 Commercial Session

	Session_IABSE_G
	G.1 200-Year Bridge #7
	G.2 Design and Testing of Footbridges - 2
	G.3 Seismic Design - Short/Medium Bridge Span
	G.4 Design Optimization
	G.5 Assessment and Monitoring
	G.6 Forensic Study - Learning from the Past
	G.7 Virtual Reality Modeling of Structures Panel Session
	G.8P Urbanization: Structural Safety of Urban
	G.9P Extreme Events: Multi-Hazard Resilience
	G.10P Globalization: Global Interoperability
	G.11P Urban Infrastructure: Restoration
	G.12P Tomorrow Construction: Alternative

	Session_IABSE_H
	H.2 Construction Techniques
	H.3 Structural Safety of Urban Areas
	H.4 Structural Assessment and Repair
	H.5 Camera-Based SHM Bridge Techniques Panel Session
	H.6 Strengthening - Historic Structures 1
	H.7 Design Challenges
	H.8P Extreme Events: Preparing the Unprepared
	H.9P Urban Infrastructure: Advanced Computing

	Session_IABSE_I
	I.2 Multi-Hazard Design
	I.3 Wind Effects on Structures Panel Session
	I.4 Designing in Urban Areas
	I.5 Strengthening - Historic Structures - 2
	I.6 Design Innovations


