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Figure 1. Forces acting on a particle resting on the
sueface under the influence of an asrstream, including
the aerodynamic deag Fy, the acrodynamic lift Fj, the
gravity foece Fy, the moment £, and the cohesive force
Fira.ri, T, mdr are moment arm lengths associated
vmh Fg, F; and F,, F, and F,, respectively. O s the
center of gravity oIlbe particle, and I is the pivot point
for particle entrainment.
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Flow over porous media
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Two examples
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Powder snow avalanches

Sovilla, Burlando
and Bartelt,
JGR (2010)
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Growth rate

d
dt

Growth rate of a cloud of height H'and density ,O'

%k
due to basal shearing at a shear velocity ©

rate of potential energy

dH'  u”  (0.05x50)’

land

=|p'(H*W)gH'|~ p'u” (HW)u'

working rate of basal shear stress

~0.03 m/s

dt  3gH" 3x9.81x20
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Eruption current

« rapid eruption

height (m)

: 4™ Sovilla et al (2006)

Issler (2002)
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Eruption current

height (m)

« rapid eruption

Issler (2002)
4.7 Sovilla et al (2006)

Eruption current =
a gravity current driven by massive frontal eruption
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Eruption current =
a gravity current driven by massive frontal eruption
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Eruption current frontal region
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Eruption current frontal region
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Eruption current frontal region

avalanche rest fra:

frontal region
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Principal assumptions

e Negligible basal shear stress
e Negligible air entrainment

* |nviscid
e Uniform mixture density

P
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Potential flow

10F= . v Rankine, Proc. Roy. Soc. (1864)
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Potential flow

10F= . v Rankine, Proc. Roy. Soc. (1864)
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Static pressure in the cloud

prediction
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Static pressure in the cloud

prediction
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Porous snow pack

interface =

pore pressure p
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Force balance in the snowpack

air-cloud interface
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Snowpack failure

internal friction tana = U,
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Snowpack failure

internal friction tana = U,

F-y+p.zg

tanp =
b F-x
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Snowpack failure
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Relation amongst stresses at fluidization

failure

failure ' T
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Principal stress v

ariations 1 failure surface

air-cloud interface
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Principal stress variations L failure surface

——

air-cloud interface
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Principal stress variations L failure surface
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Sign of f+ sets avalanche sustainability

A

increasing seepage
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mitial
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Fluidization

interface =

pore pressure p
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hl

Pore pressure gradients
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Fluidization
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Sand ripples

crest
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Measurements
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Surface density probe

sensors

Thursday, May 30, 13




Ripple elevation profile
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Elevation and volume fraction

laser sheet

hy | A=0.02
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Seepage, moisture and dust
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Wind tunnel experiments

Aminl(ounes
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Pressure
field

p=p, +p, cos(2n%+qp)

Thursday, May 30, 13



Pressure
field
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High amplitude to wavelength ratio
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Gong et al, JFM (1996)|
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