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Developments in research and practice: a Canadian perspective 

There is longstanding appreciation for the three most significant modes of dam failure being 
slope instability, overtopping, and internal erosion.  The state-of-practice for assessing the 
susceptibility of a zoned earthfill dam to internal erosion is described with reference to 
current CDA, ICOLD, and USBR-USACE guidance.  An application of the state-of-practice 
is described, with reference to materials testing and assessment for a dam in Canada.  
Consideration is then given to the state-of-art in Canada, and the role and contribution of 
university-industry research to advancing the state-of-practice, most notably with reference to 
BC Hydro sponsored research at the University of British Columbia. 
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What is internal erosion?

PENMAN’S RANKINE LECTURE
“the most serious… problem relating to embankment dams”

ENGEMOEN’S USBR DATABASE
“… one in every four Reclamation embankment dams”

COURSIER DAM, B.C., CANADA
“… springs,… leaks,… piping, … sinkholes, … crest erosion”

WAC BENNETT DAM, B.C., CANADA
State-of-Practice (BCH)

State-of-Art (UBC/BCH/NSERC)
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USBR database (Engemoen, 2016) 
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Coursier Dam: springs, leaks, piping, sinkholes, 
and crest erosion



Coursier Dam: UBC field & lab study 



What is internal erosion?

… it is likely the greatest dam safety risk at many sites 



Terminology: USBR-USACE (2015) 



Internal instability: suffusion & suffosion
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State-of-practice: internal erosion

Filter incompatibility

Internal instability



Internal instability: empirical criteria

Internal instability: (H/F)min:

Kezdi
Sherard

eg. Kenney-Lau (K&L)
Li-Fannin (L&F) adaptation
Burenkova
Wan-Fell (W&F) adaptation

Empirical screening tools:



Empiricism: laboratory (non-standardized) tests

Test:  T-0-25-D (iav = 11)

t = 1180 s t = 1240 s t = 1360 s



Filter compatibility: empirical criteria

Filter incompatibility: D15max/D15EE

Foster-Fell threshold index

CE

EE

NE



State-of-practice: empirical rules

Filter incompatibility: D15max/D15EE

Internal instability: (H/F)min:

(57 dams)

(23 dams)

Ronnqvist database



Advancing the State-of-Art
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WAC Bennett Dam, Canada



Bennett Dam: UBC soil sampling (Oct. 2018)



State-of-art: advanced triaxial-permeameter (TX-P)

Specimen reconstitution – consolidation – multi-stage seepage - shear
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State-of-art: advanced triaxial-permeameter (TX-P)

Specimen reconstitution – consolidation – multi-stage seepage - shear
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