
1

NAVIER INSTITUTE

Olivier COUSSY

Biot Medal Lecture 2003

Energy Approach to Poromechanics

Energy Approach to Poromechanics

• rocks, soils
• concretes
• woods
• foams
• bones
• living tissues
• etc.

• drying and shrinkage
• wetting and swelling
• temperature rise and build-up of pressure 
• hydraulic diffusion and subsidence
• freezing and spalling
• capillarity and cracking
• electro-osmosis and consolidation
• etc.

1. Revisiting the Energy Approach of Saturated Poroelasticity
2. Energy Approach to Partially Saturated Poroelasticity
3. From Poromechanics to the Mechanics of Colloids

Outlines :
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Revisiting Biot’s Energy Approach to Saturated Poroelasticity
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LINEAR POROELASTICITY
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Linear Poroelasticity and Poroplasticity (saturated)
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Plastic criterion

Flow rule

State equations:

[Bouteca, 1994]

Tavel limestone
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Terzaghi’s effective stress

Sandstone specimen
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Extension of Energy Approach to Unsaturated Poroelasticity
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Sorption curve (Swelling)

From poromechanics to mechanics of colloids
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At constant solution 
pressure and decreasing 

salt concentration:

SWELLING
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Poromechanics Porophysical Chemistry

From poromechanics to mechanics of colloids
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As a conclusion build a bridge between …

POROMECHANICS
Macro Scale

POROPHYSICAL 
CHEMISTRY

Micro/Nano Scales

back analysis

Upscaling methods
thermodynamics
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