


The quarter cosine does not satisfy the shear condition at the tip. There is shear due to the 
lumped mass of the nacelle. A cubic polynomial could represent this (such as the deflected 
shape of a tip-loaded cantilever).  However, the tower mass acts similar to a uniformly-
distributed load, so a fourth-order polynomial would be an improvement to better model that.  

See below
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Mass per unit length = ρπDt = (7850)π(0.457)(0.0143) = 
161.2 kg/m

161.2 967 kg
_____ ______

______  967

___57.3

___57.3 ___
9.12 Hz

___9.12 _____20.8 m/s

___
161.2 _____ 38.8

____   38.8

_______
0.0177 m
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