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Interface in geomechanics
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Interface in geomechanics
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Interface in geomechanics
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Interface in geomechanics
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Interface in geomechanics
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Interface in geomechanics
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Modelling interfaces Mechanical problem
Normal behaviour
( Contact )—[PN >0  gv=>20  pygy= 0]
( R )
Thin layer Medium 1
ledium
Approaches )7 .
- lﬁém
Medium 2
Zero-thickness
dium 1
anents
dium 2
No contact
L
B. Cerfontaine

Contact

Groupe de contact FNRS

15/09/14

6/ 16



Modelling interfaces Mechanical problem

Normal behaviour

( Contact )—[PN >0 gv=>0 pygn= 0]
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Modelling interfaces Mechanical problem

Normal behaviour

( Contact )—[PN >0 gv=>0 pygn= 0]
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Modelling interfaces Mechanical problem

Normal behaviour
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Tangential behaviour

Modelling interfaces
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Modelling interfaces Mechanical problem
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Fluid flows
( Interface )—[Longitudinal and transversal rows]
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Fluid flows

( Interface )—[Longitudinal and transversal rows]
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Modelling interfaces |~ Coupled problem
Couplings

Hydro-mechanical
couplings

r

(Effective pressure)i Terzaghi's principle

PN = Py + Pw

m py, effective pressure (mechanical
behaviour)

® Dy, fluid pressure inside the
interface
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Modelling interfaces |~ Coupled problem

Couplings

Hydro-mechanical
couplings
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Modelling interfaces |~ Coupled problem

Couplings

Hydro-mechanical
couplings

4 )

( Effective pressu re)

|
( Permeability )

| : . . L
Mf = — | L
( Storage ) f Pw BN + Pw BN + Pw EN L
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Modelling interfaces

Summary

Mechanical problem
m Zero-thickness
= Segment to segment discretisation
m Penalty method to enforce normal and tangential constraints
m Coulomb criterion
Hydraulic problem
m Three-node discretisation
m Longitudinal flow
m Transversal flows
Coupled problem
m Effective pressure
m Permeability

m Storage (transient component)

B. Cerfontaine Groupe de contact FNRS



Table of contents
Context

Modelling interfaces
e Application

Conclusions

B. Cerfontaine

Groupe de contact FNRS

15/00/14

11/ 16



Application

Statement of the problem

Inner
interface (lid)

Drained Boundary

Outer
interface
(skirt)

Inner

|
|

:

|

interface \ |
(skirt) |

|

|

|

|

u Elastic soil and caisson m Friction coefficient 0.57

m Diameter 7.8m = Residual hydraulic aperture

m Water depth 10m 1.E-bm

= Soil permeability 1.E-11m? m Penalty coefficient 1.E10 N/m?3
B Kp=1 = Conductivity 1.E-8m/Pa/s
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Application

Drained simulation (mechanical behaviour)
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Application

Drained simulation (mechanical behaviour)
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Drained simulation (mechanical behaviour)
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Application

Partially drained simulation (hydraulic behaviour)
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Application

Partially drained simulation (hydraulic behaviour)

B. Cerfontaine
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Application

Partially drained simulation (hydraulic behaviour)
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Application

Partially drained simulation (hydraulic behaviour)
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Conclusions

Development of a coupled hydro-mechanical interface element

m Zero-thickness
m Three-node flow discretisation

Main features of mechanical behaviour
m Shearing
m Sliding
Main features of hydraulic behaviour
m Transversal flows
= Longitudinal flows
Hydro-mechanical couplings

m Suction effect (Terzaghi)
m Permeability (longitudinal flow)
m Storage (Unsticking)
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