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This work discusses the computational modeling of lipid bilayer membranes based on the
nonlinear theory of thin shells [1]. Several computational challenges are identified and various
theoretical and computational ingredients are proposed in order to counter them [2]. In
particular, Cl-continous, NURBS-based, LBB-conforming surface finite element
discretizations are discussed [3]. The constitutive behavior of the bilayer is based on in-plane
viscosity and (near) area-incompressibility combined with the Helfrich bending model. For
quasi-static computations those are complemented by various shear stabilization techniques.
For dynamic computations the implicit Euler scheme is used for the temporal discretization.
Further, an arbitrary Lagrangian-Eulerian surface formulation is used to handle general
surface flows. All ingredients are formulated in the curvilinear coordinate system
characterizing general surface parametrizations. Those allow for an extension of the
formulation to thermal and chemical coupling [4]. The consistent linearization of the
formulation is presented, and several numerical examples are shown.
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