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Results

Figure 2: a) Coeffi  cient of erosion Der after 300 days and b) the 
corresponding stress fi eld.
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1D consolidation problem

Plane-strain sewer in a trench

Conclusions
1. The coupling between plasticity and erosion is one 
way: erosion changes both the pore pressure fi eld and 
the stress fi eld, while plasticity only infl uences the stress 
fi eld, whereas the change of permeability is negligible 
under plastic deformations.
2. Under a pore pressure gradient or ground water 
fl ux, piping erosion due to suff usion of smaller particles 
through the soil matrix can occur around the sewer pipe, 
due to fl uctuations of the ground water around the pipe.

Outlook
The infl uence of chemical corrosion and geometry on the 
structural strength of a sewer pipe will be investigated by 
a combined experimental-numerical research.

Figure 3: a) Experimental research by Stanic (2017) and 
b) preliminary numerical results

Figure 1: Comparison of a 1D consolidation problem 
without (top) and with (bottom) erosion.

References
Stanic et al., 2017. Structure and infrastructure 
engineering.13:5, 637-751

a) b)

φl = n (porosity)
φs = 1− n
φer

φs = φs
0exp

(
εp

vol

)− φer

φ̇er = kerkk (‖ q ‖ −qc)

Der =
φer

φs + φer

σ′ = (1− Der )D(ε− εp)− pppp 1

l

s

er

Model description
Sequentally coupled hydro-mechanical model for soil 
erosion.
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To do 

   Soil model including erosion

   Fracture model for sewer pipe

   Combined soil structure - pipe model

   Experiments to validate the models

Research question 
What is the expected remaining lifetime of an 
old and deteriorated sewer pipe?
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