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Erosion: A Persistent Problem

3 June 2019

A 2018 collaborative 
research project resulted 
in an improved 
understanding of the 
phenomenon of internal 
erosion in embankment 
dams and general erosion 
in unlined spillways 
(Melbourne Water, 2018) 
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Shortcoming of the Current Knowledge
- Effect of initial fine content on internal erosion

- Effect of hydraulic gradient on internal erosion

- Effect of soil gradation on internal erosion

- Effect of confining pressure on internal erosion

- Effect of seepage direction on internal erosion

- Investigation of granular filter criteria (Internal stability)

- Effect of seepage length on internal erosion

- Effect of particle shape on internal erosion

- Effect of relative density on internal erosion

- Effect of seepage duration

- Effect of specimen dimensions and erosion path on soil

response during internal erosion

- Post-erosion behaviour (drained or undrained)
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Impact of Erosion on Soil’s Behaviour

Ke and Takahashi, 2014

Nguyen et al, 2020
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Our Experimental Approach
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Repeatability of Experiments
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Soil Properties



13th ANZ	Conference	on	Geomechanics 8

Post-Erosion Undrained Behaviour
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Post-Erosion Drained and Undrained Behaviour

FCi: 25 %
FCf: 15 ~ 16%

Ke and Takahashi, 2014

Ke and Takahashi, 2015
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Post-Erosion Undrained Behaviour
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Role of Fine Particles!

(Thevanayagam, 2007)
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Post-Erosion Undrained Behaviour

where b = portion of FC participating in the soil stress matrix [i.e., b = 
0 when fine particles are completely free and inactive (filler), and b = 
1 when all of the fine particles are involved in the soil skeleton]

where χ = D10/d50 ; a = 0.5; and b = 0.13 

where r = 1/χ ; and k = 1 ‐ r0.25

Thevanayagam et al. (2002)

Rahman and Lo (2008)
Rahman et al. (2008) 

FCCrit and b are equal to 31%and 0.34, respectively, for the soil 
specimen reported in this paper.
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Impact of Suffusion on the Cyclic and Post-Cyclic 
Behaviour
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Impact of Suffusion on the Cyclic and Post-Cyclic 
Behaviour
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Coarse Particle Rearrangement

Sample Preparation to Synchrotron Tomography and Image Analysis
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What do we need now?

A constitutive soil model to predict 
the post‐erosion behaviour 
considering various parameters (e.g. 
residual fine content (active fines in 
particular), intergranular void ratio, 
relative density, …)  

(After Lade, 2005)
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