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Oil and gas resources are abundant in the Arctic. In recent decades, with global warming and the melting of polar ice 

coverages, the Arctic marginal ice zone (MIZ) has gradually expanded, particularly in summer [1]. It is therefore more 

accessible to carry out oil and gas exploitation in the region. However, different from open water, the design of floating 

platforms in a polar sea state must consider the influence of floating ices. Previous studies have shown that the existence 

of elastic ice floes has complex effects on the water wave characteristics [2], [3]. Thus, for ensuring the structural safety 

of polar floating platforms, it is essential to assess the hydrodynamic loads combining with sea ice effects. 

Until now, there is little research on wave-ice-structure interactions. The majority of previous work relied on analytical 

methods [4], [5], including two-dimensional linear potential flow theory and linear elastic theory. Meanwhile, studies on 

the interaction between waves and ice floes have made considerable progress [6], [7]. For the last several years, numerical 

approaches have been significantly developed and show the potential to improve the accuracy by accounting for nonlinear 

features that are excluded in analytical solutions.  

In such a context, this study establishes a two-dimensional numerical structure-ice-wave interactive model based on 

OpenFOAM. The layout of the model is shown in Figure 1. Water waves are generated from the left-hand side and 

propagate towards the right-hand-side. A two-way fully fluid-structural coupling algorithm is applied to simulate the 

interaction between elastic floating ice floes and waves [8], [9]. The associated hydrodynamic effects on the floating 

platform are investigated systematically, considering different distribution modes and stiffness of elastic ice floes and 

incident wave frequencies. More detailed results will be presented in the full-length paper. 

 

 
Figure 1: Layout of the structure-ice-wave tank 
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