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Abstract. In the definition of design properties, such as flexural strength, sea ice beams are loaded
in test scenarios like cantilever and three-point bending. Selecting the correct theory to estimate
the flexural stresses based on the force measurements and displacements is of crucial importance
to compute accurate values. The present paper explores the differences in predictions of
displacements and stresses for two functionally graded material (FGM) ice beam models based on
the Euler - Bernoulli and Timoshenko - Ehrenfest theories. The estimates of each theory, for a case
study based on common elastic and thermal properties of sea ice, are compared against a 3D FEM
model to consider the best modelling approach for testing. The closed-form solution for the two
theories will be presented for an in-situ test scenario, where the effects of buoyancy, gravity, and
thermal loadings are considered. It is known that, as the Euler - Bernoulli theory ignores shear
deformations, it introduces errors for thick and short beams or when complex loading scenarios
are present. This work analyses the displacements and stress predictions of FGM beams in the
context of sea ice test and determines possible errors due to neglecting of shear deformation effects
in Euler - Bernoulli theory, offering possibilities to introduce Timoshenko - Ehrenfest beam-based
models to lower these errors in sea ice beams response modelling.



