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What |S a ﬂOWS“de? (Hungr et al. 2014)

Retrogression of failure surface

Initial slidings Further erosion due to the sand flow

(drag)

Waves generated (Tsunami?)

Turbidity currents
Debris flow
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Range of possible behaviors

State parameter W
Been and Jefferies 1985

beach / foresho

MWL beach / foreshore

MWL

31

retrogression length o

retrogression length
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sea bed sea bed



Motivations
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Motivations

Calculations per Second per $1,000

Exponential Growth of Computing

Twentieth through twenty first century o
1060 - Logarithmic Plot
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THE SINGULARITY IS NEAR, Ray Kurzweil, Viking Press. Publisher: Viking Adult (2005)
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Numerical methods origins

v In the 1960s the T3 group, lead by Francis H. Harlow,
worked on Galerkin methods implemented in calculators
. I.OS AlamOS applied to large deformation problems and set the basis

NAT'ONALS LAQBSRATORY for most of the numerical methods today available.
—— EST.1943 —mM8M8M8—

Rising at 2 degrees per hour!
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Alternatives to numerical modelmg

Experimental investigation:
* Full scale model
« Expensive and often impossible
» Measurements errors
* On a scale model
« Simplified
« Difficult to extrapolate
« Measurements errors

Theoretical calculation:
» Analytical solution
« Exist only for a few cases
« Sometimes complex
Numerical solution
« For almost any problem
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Anura3D MPM software

Arbitrary Eulerian - Lagrangian numerical method /\x \ .

Collaborative prOJect
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NO Turbulence model ®
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Possible applications

Modeling landslides in unsaturated slopes subjected to rainfall
infiltration (Bandara 2016)

Cone penetration (ceccato 2016)

Partially drained penetration and pore pressure dissipation in
piezocone test (ceccato 2016)
Unsaturated silica sand in triaxial compre
Dyke failures involving soft materials (Fern
Column collapses (rFem 2016)

Landslide behavior (parera 2016)

Pile installation effects in sand (Phuong 2016
Solid foundations for dredging projects (ro
Flood defences (rRohe 2016)

Wave attack on sea dikes (tan 2016)
Jacked piles (tehrani2016)
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Impression of possible MPM applications
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AVALIABLE OUTPUTS:

SCALAR: liquid pressure; virtual material point; solid volumetric strain; solid VECTOR: solid velocity; liquid velocity; solid
deviatoric strain; mean effective stress; deviatoric stress; solid incremental displacement; liquid displacement; solid
volumetric strain; solid incremental deviatoric strain; solid mass; liquid mass; solid acceleration; global position; local position;

(‘ weight; liquid weight; porosity; integration weight; material point id; elementid; bodyforce; liquid bodyforce; externalforce; liquid
TU Delft entity id; material id; damping; liquid free surface; liquid free surface cumul; externalforce

NorSand void ratio; NorSand image pressure; liquid volumetric strain; liquid density |TENSOR: strain; solid effective stress; liquid stress | 14
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Sand mining or real scale test?
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Plan of actions

Bishop (DGeoStability)

‘ ‘ Safety factor 115

0,12

0,08

0,04

FEM (Plaxis2D)

VAAAAAAAN

Deformed mesh |u| (scaled up 5,00 times)

Gravity (g): 0.99

2.791e-05 0.02 0.04 006 i Hu‘ﬁl‘ AT 01 1.173e01
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Desk study (site in

Sondering | Diepte (m) | Relatief peil (R) Geologische interpretatie
S01 0,00 - 6,20 1,19 / -5,01|Teelaarde, gevolgd door matig- tot
dichtgepakte zanden, mogelijk bovenaan
geroerd
6,22 - 22,60 -5,03 / -21,41|Dichtgepakte zanden
S02 0,00 - 6,00 0,91 / -5,09|Teelaarde, gevolgd door matig- tot
dichtgepakte zanden, mogelijk bovenaan
geroerd
602 - 2150 -5,11 / -20,59|Dichtgepakte zanden
S03 0,00 - 550 0,91/ -4,59|Teelaarde, gevolgd door matig- tot
dichtgepakte zanden, mogelijk bovenaan
geroerd
552 - 21,48 -4,61 / -20,57|Dichtgepakte zanden
S04 000 - 450 0,87 / -3,63|Teelaarde, gevolgd door matig- tot
dichtgepakte zanden, mogelijk bovenaan
geroerd
4,52 - 21,06 -3,65 / -20,19|Dichtgepakte zanden
S05 0,00 - 3,90 1,04 V -3,03|Teelaarde, gevolgd door matig- tot
dichtgepakte zanden, mogelijk bovenaan
geroerd
392 - 2108 -3,05 / -20,21|Dichtgepakte zanden




CPT correlations
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Desk study (site investigation)

PDF sieve retained [um]

iaa
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Header data legend

Quality Unilque grade or quality code identifying this product
Sieve cumulative [um] Production | oo warshouse Code | Stenfo

/"f/"’ s

{ .:/

/] o ::dmunn Type at .
T l ”.'r, I

III If Bulic Product & made in silo's or ples
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II I.'I W5 Wet silca sand

D5,=350pm=>200pm
D,5=200pm>100pm

Wet sieving!!!

19



]
TUDelft

Slope Design (CUR113)
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Action plan for real scale test
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Action plan for real scale test

Stability of underwater slopes realized by means of a suction dredger

Jan Maertens
Jan Maertens & Partners BVBA and Cath. Univ. Leuven, janmaertens@janmaertens.con
Gauthier Van Alboom
Geotechnics division Flemish Authoristies, gauthier.vanalboom@mow.viaanderen.be
Koen Haelterman
Geotechnics division Flemish Authoristies, koen. haelterman@mow.vlaanderen.be

Jan Couck
Geotechnics division Flemish Authoristies, jan.couck@mow.viaanderen.be
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Models in analysis
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Models in analysis
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- Time: -5.0 seconds
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My questions...

- Rapid flow or breaching?

«  How to model the triggering?
« What sensor technology?

*  How to model layers?

* Do you have any?
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