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As the Arctic sea ice decreases due to various reasons such as global warming, the demand for ships and offshore
structures operating in the Arctic region is steadily increasing. In the case of sea ice, the anisotropy is caused by the
uncertainty inside the material. For most of the research, nevertheless, estimating the ice load has been treated
deterministically, With regard to this, in this paper, a four—point bending strength analysis of an ice specimen was attempted
using a stochastic finite element method, First, spatial distribution of the material properties used in the yield criterion was
assumed to be a multivariate Gaussian random field, After that, a direct method, which is a sort of stochastic finite element
method, and a sensitivity method using the sensitivity of response for random variables were proposed for calculating the
probabilistic distribution of ice specimen strength, A parametric study was conducted with different mean vectors and
correlation lengths for each material property used in the above procedure, The calculation time was about ten seconds for
the direct method and about three minutes for the sensitivity methods, As the cohesion and correlation length increased, the
mean value of the critical load and the standard deviation increased, On the contrary, they decreased as the friction angle
increased, Also, in all cases, the direct and sensitivity methods vyielded very similar results,

Keywords : Ice strength(&) Z=), Stochastic finite element method(ZEE2X Rt AM) Drucker—Prager(=2{74-22474), Random
field(52AEJA), Monte Carlo simulation(2H|7IE2 SHAY)
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Table. 3 Parametric study about correlation length

Reaction Force [N]

Mean Std_dev
Correlation Direct 6,904.096 150.850
length = 0 Sensitivity |  6,904.261 150.737
Correlation Direct 6,970.551 181.126
length = 0.1 Sensitivity 6,970.634 181.057
Correlation Direct 7,150.651 224.973
length = 1 Sensitivity 7,150.918 224.737

Table. 4 Parametric study about cohesion

Reaction Force [N]

Mean Std_dev

Cohesion Direct 6,970.551 181.126
= 0.58 MPa | Sensitivity | 6,970.634 181.057
Cohesion Direct 10,451.796 272.134
= 0.87 MPa | Sensitivity | 10,451.828 272.099
Cohesion Direct 3,940.818 363.049
= 1.16 MPa | Sensitivity | 3,941.094 362.823

Table. 5 Parametric study about angle of friction

Reaction Force [N]
Mean Std_dev
Friction Angle Direct 7,496.481 218.386
=24 Sensitivity | 7,496.505 218.368
Friction Angle Direct 7,236.568 200.615
= 30 Sensitivity | 7,236.588 200.593
Friction Angle Direct 6,970.551 181.126
= 36 Sensitivity | 6,970.634 181.057
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