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Extreme Weather Events

CONTEXT
> New architectural techniques
> Help innovation and competitiveness
> Assure the safety level of sustainable 

building
> Increasing aversion to risk
> Update of international standards.
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HUMAN AND ECONOMIC LOSSES
> Losses due to Xinthia (2010) and Klaus (2009): > 50 fatalities and 2.9 bn€
> Losses due to Martin and Lothar in  1999: 100 fatalities and 8.2 bn€
> Losses due to floods over the period 1973-2002 : 2626 fatalities, losses >10bn€ in DE, SP and IT and >5bn€ 

in UK, PO and FR (http://www.climateadaptation.eu/)
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Extreme Weather Events
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CLIMATE HAZARD ASSESSMENT - IDENTIFICATION OF VULNERABILITIES
Risk assessment - Components  and systems

> Wind effects on particular structures
- Double skin façades
- Porous canopies and structures
- Tower cranes
- Vortex shedding around chimneys and pylons
- Cable stay vibrations – dry galloping 
- Inflatable structures

> Impact of severe precipitations on buildings and structures
- Measurement of extreme rain events
- Driving rain in open architectures
- Atmospheric icing of structures

> Impact of heat waves
- Human hazard perception
- Assessment of mitigation strategies
- Adaptation of design principles
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Joint experimental and 
numerical methods 

applied to wind 
engineering

Revision of wind 
design EU codes

Confort criteria

Optimization and 
simplification of 

equivalent static wind 
load cases

BIM

Modelling of wet snow 
accretions

Adaptation of the 
regulatory framework 

of  wind design 
procedures

Advanced modelling and 
measurement techniques 

in wind tunnel

Computational 
Fluid Dynamics

Extreme Weather Events

TOOLS AND METHODS TO ANALYZE AND REDUCE VULNERABILITY
Experimental tools - Numerical modeling
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Extreme Weather Events

Research projects : GICC IMFREX (2003 – 2005) ; CLIFURBAIN (2007-2009)
ADEME/DHUP BEPOS (2008 - 2009) ; VEGDUD (2010 – 2013)

TERRACES (2012 - 2016) ; RI-ADAPTCLIM (2014 - 2017); GROOF (2017- 2019)

Built environement
Ecosystem services

Statistic analysis & cartography
Current conditions / Extreme events

Flux
Urban rain flow

Transport 
infrastructures

Climate changeUrban Heat Island

Improving the resilience of cities facing heat waves

Indoor / outdoor Comfort
Building – urban areas - cities

Refreshment
Energy comsumption

Performances measurements
Thermal – Waterborne – Water quality/quantity – Air quality/quantity

Experiments – modelling – Evaluation
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Boudary layer wind tunnel and CFD – CSTB NANTES
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Test section 4 x 2 m, velocity 25 m/s
Velocities, loads, pressure 
measurements (1000Hz)
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Jules Verne climatic wind tunnel – CSTB Nantes

> DYNAMIC WIND TUNNEL, Evolution 2018
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JV2

Fan: 3MW

Max velocity 80 m/s
Turb intensity 1%

Long test section, 15m wide
Rain and sand storms
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Jules Verne climatic wind tunnel – CSTB Nantes
> THERMAL WIND TUNNEL


