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Abstract The failure patterns of monopile foundation for offshore wind turbines under combined loading

are studied by virtue of finite element numerical simulation software in detail and the failure envelopes

and failure mechanisms of monopile foundation under combined loading in the design of offshore wind tur—

bines which are usually subjected to vertical load V horizontal load H and moment component M simulta—

neously. Based on fixed displacement ratio loading method three dimensional finite element numerical

analyses are conducted to explore the failure mechanisms of monopole in different loading planes such as

V—-H V-M H-M. The failure patterns of monopile foundation for offshore wind turbines under vari—

ous combinations of load components and the failure envelopes in different loading spaces are obtained.

According to the relationship between the computed failure envelopes and the actual combined loading

the stability of monopile foundation for offshore wind turbines could be evaluated.

Keywords offshore wind turbine; monopile foundation; failure mechanism; failure envelope; combined

loading
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