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Background - Seepage
Barrier Cracking

‘ in Seepage Barriers due to
deformation (Rice and Duncan 2010)

Differential water e
pressure across
seepage barrier

/<——Deformed shape of
N seepage barrier

4 (exagerated)
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Photos from George Sills 2010
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Background - Can SB Cracks Develop
]jj?! lnternal Erosion/Piping?
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dy Methods

atory experiments to model
at a soil interface near a

aboratory experiments.

ompare results from experiments and finite-
~ element analysis.
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st Program - Concentrated
Contact Erosion

~— Coarse Sand —_

b
hy

i
||I"
",

S Var_mus FII".I-E -
Grained Soils



Seepage Test Cell
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dage Test Cell
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Pressure From Air Bladders

Pressure From Air Bladders

Constant head (varies)
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Coarse Sand

(Up Stream)

Concrete

Coarse Sand

Simulated

Crack \\
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Concrete Block

Coarse Sand
(Down Stream)

Plastic Sheet\‘

Concrete

Coarse Sand

Constant head




Soll Optimum Water |  Unit Weight Permiability
Content (%) (pcf) (cm/s)
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Deposition Patterns
Fine Sand




FEM Modeling
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Crack modeled as Ys-inch high zone
with hydraulic conductivity set to
give equivalent transmissivity as the
actual crack (laboratory measured)
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(post erosion ~-down stream)
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Estimated Erosive Velocity =
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djusting FEM Calculated
Velocities

velocity in the course sand is a

Particle Velocity = Flow Velocity X 2
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iImating Erosive Velocities

> - Grain size
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"FEM Results

0.100

0.180

Approx. extent of
Adjusted erosive
velocity

Estimated Erosive Velocity =
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/Deposition Patterns
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Loarse Sand on Bottom

_— Fine Sand —._
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sonclusions - FEM Correlation

correlated fairly well with
eam erosion.

correlation observed

eam erosion.

LIS

-‘Downstream erosion appears to be
controlled by non-Darcian (jetting) crack
lows.

ICSE 2012 - Paris, France



Jstons - Soil Behavior

sion/transport/deposition
served in various soils

*Clump erosion

*Bedload transport.- rapid deposition
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