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concentrated Leak Piping
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Baclkward Erosion Piping
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%, Reservoir Rises
% |nitiation — Flaw exists®

& Initiation — Erosion starts

& Continuation— Unfiltered exit exists (consider: no erosion/some
q erosion/excessive erosion/continuing erosion)

& Progression — Roof forms to support a pipe
& Progression — Upstream zone fails to fill crack

& Progression — Upstream zone fails to limit flows

& Intervention fails
& Dam breaches (consider all likely breach mechanisms)

%, Consequences occur

(1) For Backward Erosion Piping failure modes, no flaw is required. In the case of BEP, initiation assesses the soil type, gradient and heave
potential.



Initiation

' ential

Cross Valley Arching

Long Section

Long Section
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cation by drying.

Seasonal shutdown layers during
I construction and staged construction
surfaces due to freezing.
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gracking and hydraulic fracture due to cross

Piezo Level

Bench in the

Abutment profile

valley differential settlement

Factors influencing
the likelihood of

cracking

*Slope of the abutment
°b/h2

*h2/h1

* Height of the embankment
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Continuation

pgeneous zoning with no fully intercepting filter
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Continuation

mstream shell of cohesive material which is capable of
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Continuation
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Sontinuation - Filter Concepts
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Continuation - Estimating

Probabilities
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. Intervention Fails

¢, Reservoir Rises
&, Initiation — Flaw exists™
& Initiation — Erosion starts

& Continuation— Unfiltered exit exists (consider: no erosion/some
erosion/excessive erosion/continuing erosion)

& Progression — Roof forms to support a pipe
& Progression — Upstream zone fails to fill crack

& Progression — Upstream zone fails to limit flows

S Intervention fails

&, Dam breaches (consider all likely breach mechanisms)

& Consequences occur
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No Intervention

.|Not Intervene Tree Internal Erosion is Not Able to be Detected

Yes

0.54 0.45

No Intervention

m Sub Event Tree

NO 0.9 Not Detected in Time
Yes 0.54 0.225
No Intervention
No 0.5 Intervention and Repair is Not Successful
No 0.54,.' 0.225
tervention is Successful
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Breach

¢, Reservoir Rises
&, Initiation — Flaw exists™
& Initiation — Erosion starts

& Continuation— Unfiltered exit exists (consider: no erosion/some
erosion/excessive erosion/continuing erosion)

& Progression — Roof forms to support a pipe
& Progression — Upstream zone fails to fill crack
& Progression — Upstream zone fails to limit flows

S Intervention fails

&, Dam breaches (consider all likely breach mechanisms)

& Consequences occur
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