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Modified dynamic poroelastic theory
Numerical study

= Sensitivity study

= Effect of boundary condition

« Stratum layer analysis

» Case Study

Choshui River fan




The equations...

= Poroelasticity:
« Biot(1941)
» Rice & Cleary(1976)
« Roeloffs(1996)

2 Equations:

» Law of Geometry

» Law of Material Constitution

» Law of Deformation and Flow
2 Problem:

» 2D plane strain




Blgi‘s Clagsical Paofoalesiiciny

2 Basic Assumptions
= [Sotropy
=« Reversible process
= Linear stress & strain constitution
« Infinitesimal deformation
= Incompressible fluid
« Darcy’s flow law
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¢ - Damping coefficient

x * Volumetric strain amplifying coefficient




EXCILALTONS

= A “stamp like” function Is used to simulate
the jiggle driving force.

2 The Interval, At, Is chosen to be a small
guantity to simulate the impulse-type force.




The Numerical Model
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Symbol Sand Clay

v * Poisson ratio 0.25 0.3 —

E : Young’s coefficient 1E+8 1E+7  N/m?(Pa)
0 : Density 2100 1870 kg/m3
n : Porosity 0.375 0.55 —
7w - Unit weight of water 9810 9810 N/m3

K : Hydraulic conductivity 1E-4 1E-6 m/sec

2
/5, * Fluid compressibility 44E-10  4.4E-10 ?g a{'l\')
¢+ Damping coefficient 1E+10 kg/m3.s

: Volumetric strain amplifying
coefficient
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Summary of Parametric Study

Total Effective Coseismic Degree of
Stress stress water level influence

Hydraulic conductivity J ) | PAQAGAS

Parameters

Poisson’s ratio

Young’s Modulus

Strain Amplification constant

Damping coefficient

Excitations

Fluid compressibility

Porosity

Total density




Fhe @ifactof goleany conlellilon

= Permeability of boundary
« Drained boundary
» Undrained boundary
= Constraint of boundary
= Rigid boundary
» Movable boundary
= EXxcitations on the boundary
= Types of excitations
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Parameter Name Aquifer Aquitard

Hydraulic conductivity (m/sec) K,..=K,,=1e-4 K=K, =1e-7
Fluid compressibility(Pa-1) 5 =4.4e-10 5 =4.4e-10

yarology | nit weight of fluid(N/md) 7w =9810 7w =9810

Porosity (-) n =0.375 n =0.55
Young’s modulus (Pa) E=1e8 E=1e7
Material | Total Density (kg/m”3) 0 =2100 0 =1870
Poisson’s ratio (-) v =0.25 v =0.3

Damping constant (Pa.s/m?2)

Dynamics | Strain amplification (-) ¢ =le+d

X =5

Mode A: jigglel (0.05<t<0.1) , { =1e+9
Mode B: jigglel (0.09<t<0.1) , { =1e+9
Mode C: jigglel (0.09<t<0.1), { =1e+8
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ConcIusIons

2 Modified dynamic poroelastic theory

2 Numerical study

« Sensitivity study

« Effect of boundary condition

= Stratum layer analysis

=« Case Study
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When my students see this picture,
happy summer Is about over!




