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Context & questions

Figure: From [Barraclough et al., 2016]
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Which evidences and implications of the rate-dependency of snow mechanical behavior ?
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Methodology

Cap

Snow sample

Tube

Piston

Force sensor

Motor piston

Motor body

Tomograph support

15 mm
15

m
m

97
m
m

Parameters: T=-18.5°C ;
10−6 s−1 < ε̇ < 10−2 s−1
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Results - Stress-strain curve
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Results - Compaction bands at high ε̇

Intermediate ε̇ = 6.0× 10−4 s−1 High ε̇ = 7.5× 10−3 s−1
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Results - Compaction band at high ε̇

From a series of
X-ray projections:

w

h

t

we make
spatiotemporal diagram t

h
a) ε̇ = 6.0×10−4 s−1 b) ε̇ = 7.5×10−3 s−1
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Results - SSA evolution for several ε̇
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⇒ Time, strain and strain rate indirectly affect SSA decrease rate and dynamic.
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Conclusion & Prospects

Keys results :

snow mechanical reponse is multiple, [de Montmollin, 1982, Yosida et al., 1956]

compaction bands observation from X-ray tomography, [Barraclough et al., 2016]

SSA decreases faster with greater strain rate, [Wang and Baker, 2013]

TO-DO :

Linking macro-observations and micro-mechanisms ? Use 3D-images to relate
σ = f (ε, ε̇) to microstructural properties,

What about bond connectivity ? Bonds creation, expansion or breakage
quantification is of great interest (mincut MC , euler characteristic χ, number of
coordinations N, ...),
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Contact

If any questions or enquiries, I am also available by e-mail :

Antoine Bernard <antoine.bernard@meteo.fr>
or

after the session.
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