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Ice crystal orientation is defined by the

1.Context 5.Application on Argentiere Glacier (French Alps)
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Velocity field from Elmer/Ice
simulation using isotropic flow law
(Gilbert et al., 2023)

Ice = polycrystalline material

Crystal orientation distribution (or texture)
control its mechanical anisotropy :
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In a glacier flow, texture evolves through lattice rotation and dynamic recrystallization (DRX)

-3 [Development of local viscoplastic anisotropy, which can in turn affect glacier flow

Location for interactive ODF plots along the flowline

However, this feedback remains poorly constrained, especially when DRX is significant for different DRX values at each timestep

2.0bjective

Simulate ice deformation along glacier flowlines and predict the resulting texture evolution,
iIncluding dynamic recrystallization
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R3iCe (Chauve et al. 24)— full-field finite element model for polycrystalline ice
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velocity field is defined in a cylindrical coordinate
system and used to validate the model.

Perspectives

Validation against field observations

Assess the validity of orthotropic flow laws for non-orthotropic fabrics

Comparison with other texture evolution models (Rathmann et al. 21, Richards et al. 23, Llorens et al.21)
Full coupling between texture and flow

B solutions of We — A [Dc — (¢"Dc)c| =0

. Solutions of F}iX (Cr_) — C) =0

. Solutions of We — A [DC — (CTDC) c] - ﬁ (CO — c) =0
The flowline approach is validated using torsion—shear equivalence and
successtully reproduces DRX-driven texture evolution

T Evolution of the solutions as I'g x increases

a) uniaxial compression alongy b) simple shear in the xOz plane



