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Structure of unsteady solution

Hogg& Johnson
Radialspreadingof a plume

Unsteady
Steady

l's Ar
I

« Within tail, motion is steady: ruh=1 u2+h?/4=const h ~1/r u~1

« Connected to unsteady front via a shock: L1
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TKE vs z for Run 7
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Structure of unsteady solution

Theneck
A Rapidflowexpansion

Unsteady
Steady
A Rapiddeceleration 2
A D ram atICtU rbu Ience « Within tail, motion is steady: ru;h=1 u?+h?/4=const h ~1/r u~1
+ Connected to unsteady front via a shock: 1
[u—c)n] =0 r>>1 c=u, hf3 o o I

i

X A ﬁrealkingmdraunc [(u_c)2h+%h3]t=0 _’uzh—:l_lz_hf.? qul:'f
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The strongdecreaseof
bedshearstresgrom
the bodyto the head
resultsin rapid
suspension falbut:




Question:

Are>(l) rneologyandkinetid extendedkinetictheory gooddescriptionsof basalhigh

densitylayersin turbidity currents?
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YESIi{we take theviscousporefluidinto account
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2011 M9.0EartquakelTohoku (Japan)
KinematicGPS data (analydy Grapenthin& Freymueller2011)

Horizontal Displacement Vertical Displacement
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2011 M9.0EartquakelTohoku (Japan)
KinematicGPS data (analydy Grapenthin& Freymueller2011)
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Preliminary GPS time series provided by the ARIA team at JPL and Caltech. All original GEONET RINEX data firovided to Caltech by the Geospatial Information Authority (GS1) of Japan.
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2011 M9.0EartquakelTohoku (Japan)
Modelleddisplacement &fault slip (analysiby Simons et alCaltechTectonicd_ab)
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Effectssedimentology
1. Tsunami (yes;atastrophig
2. TurbidityCurrent(Araiet al.,GeologySep. 2013)

Velocityestimates

A Time delay: 2.4.1 m/s

A H=20 m: C<0.09 : ~8.0 m/s

A Thresholdof movement ~2.8 m/s

Displaced 1 km & 14 m
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Effectssedimentology

1. Tsunami (yes;atastrophi¢

2. TurbidityCurrent(Araiet al.,GeologySep. 2013)
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Christchurch 2011
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Mutlu Sumeret al.
Sedimentology2006
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Mutlu Sumeret al.
Sedimentology2006
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Excesporefluid pressuretimeseries
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Descriptionon granularscale & o4
Change ipacking P e F
Porefluidpressureis lithostatic [FSEall “SEalie :

>>hydrostatic 12

Z=17 cm ~ P max

Grainsare supportedby pore 104l 15.50m o
fluid gradient g ‘
Effectivenormalstress on | - b T RYYNY YNV
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Graincontactswill slip at . —
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Mutlu Sumeret al.
Sedimentology2006

Small waves:
Liquefaction- NO
Compaction- YES
Porefluiddissipation
timescale5-10 minutes
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Importancein the geologicarecord: Fieldbbservations
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Importancein the geologicalecord: Fieldbbservations

a) Dune m | g rati on - —_ tsr’fr] ggﬁuf?rﬂu regime

liguefaction, erasion and

b) Liquefaction of dune | . smeshearwansaon
front + top = S

c+d) Dune front collapse: §i
flow of the liquefied mass & pure-shear spreading

thrust-like

shear bands




Importancein the geologicalkecord: Fieldbbservations
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Importancein the geologicalkecord: Fieldbbservations

BLACK= Laminayo‘n

RED= Truncation ™ e




Importancein the geologicalkecord: Fieldbbservations




Importancein the geologicalecord: Fieltbbservations
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