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Abstract: Advancing beyond the historic feasibility limits deemed by designers, wind turbine rotor blades have 

eventually surpassed the 100m milestone, making them reside among the largest single components in the 

world made of fiber composite materials. For wind turbines to operate continuously and cost-efficiently, rotor 

blades must maintain their structural integrity and reliability. This is particularly so when large offshore wind 

turbines are installed in typhoon- and hurricane-prone regions. In this presentation, advances and critical issues 

will be addressed on advanced blade testing, high-performance modeling, and digitalization using Industry 4.0 

technologies. This presentation will identify the established knowledge, the latest achievements, the topical 

research fields and the current challenges for future research and development of composite rotor blade struc-

tures for large offshore wind turbines. Field observations, laboratory experiments, numerical simulations and 

data analytics will be covered in this presentation. 
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