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To compare sustainable end–of–life (EOL) repuposing
and recycling strategies for composite material wind 
turbine blades using Data Driven Structural 
Modelling, Geographic Information Science (GIS) 
platform coupled with environmental, economic and 
social Life–Cycle Sustainability Assessments 
(LCSA).  

Objective of Re-Wind Research
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Wind farm lifecycle
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• Probabilistically based Load and Resistance Factor Design (LRFD) or Limit States Design 
(LSD)  

• Nominal Loads are increased - Nominal loads and load combinations (e.g. 1.2 Dead + 1.6 
Live) in ASCE 7-16 (2016) or Eurocode EN 1991. 

• Nominal Material Properties are reduced - in separate material specific design codes  (such 
as, for concrete, the ACI 318-19 or EN 1992: Design of concrete structures) 

• A design code does not exist for composite materials for civil engineering structures. In the 
absence of a code the material factors for the FRP materials used in this analysis are taken 
from EUR2766 (2018), the precursor document to the Eurocode. The Material Partial Factor 
for strength in this analysis was calculated most conservatively to be γM =2.59.

Structural Engineering Design Philosophy 
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Data Driven Structural Modeling

Architecture 
Workshop

Design and 
fabrication of a 
base connection for 
a section from 
Clipper 43.2 m 
blade (C96 3MW) 
at Georgia Tech lab 
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Section from Clipper 43.2 m blade (C96 3MW) at Georgia Tech lab
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Design and Analysis of a Pedestrian Bridge

Aftermarket 
V29 blades 
(14.3 m) in 
Northern 
Ireland 

8 m footbridge 
for greenways 
in Ireland



©US-Ireland Tripartite Research Grants 1701413 (NSF), 1701694 (NSF), 16/US/3334 (SFI), USI-116 (DfE) (2017-2021)

Generating high fidelity CAD and FEM models
Models built from Vestas reports 



©US-Ireland Tripartite Research Grants 1701413 (NSF), 1701694 (NSF), 16/US/3334 (SFI), USI-116 (DfE) (2017-2021)

Lidar scans 
of actual 
blades and 
comparison 
with 
models
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Design of Roof System
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Design of Powerline Structures 
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Building blade models from point clouds
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LCA of landfill versus incineration in Ireland
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LCA: Results
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GIS of Irish wind farms and road networks
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Greenways in Northern Ireland for possible “BladeBridge”
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Community Engagement and Business Models
Wind Farms are trying to achieve a ‘Social Licence’ to 
Operate: Should blade re-use options seek the same ?
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Conclusion at this stage of Re-Wind
• Material recovery methods are too expensive at the moment (i.e., 

producing material that is inferior to virgin material at a higher 
cost). (downcycling.)

• Cement Kiln Co-processing is expensive but better on the 
environment than landfilling in the EU for now. (downcycling.) 

• Structures using large blade parts are structurally feasible – costs 
and community acceptance are being studied in depth. (upcycling).

• Discussions with a number of large OEMs are in progress to 
prototype structural concepts. (upcycling).

• Spin-off/start-up opportunities are possible. (win-win)
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Thank you/Questions/Comments 

Re-Wind
www.re-wind.info


