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Introduction R8s L\ e R

1) Pre-failure

EQ EQ
Pressure C A . :

I

w=.__ suprahydrostatic regime

Pre
2\

'
failure»

Faults act alternately as hydraulic barriers or conduits, hydrostatic regime
g_ impermeable sealed fault
reflecting the Fault-Valve Behavior 8 = impermeable barrier
. . . L. Hydrystati i suprahydrostatic regime y
A key process in hydrothermal systems and industrial activities v _ "
2) Post-failure
Pressure
discharg% e

hydrostatic regime £
. . . - s ermeable rupture zone =y
Challenge : Fault reactivation involves complex permeability -  § W ’ ¢
breached barrier %
strength coupling not fully captured by continuum models A %
s

(Marguin & Simpson 2024, Zhu et al 2020)

Fault Valve Schematics, Sibson (2020)

Proposed approach : Grain scale modeling

using the Discrete Element Method (DEM),

to bridge micro and macro-scale behaviors

L Wikimedia Commons

Macroscale Mesoscale Microscale DEM Model
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Methods — DEM Model a0/ Ly e

Numerical gouge set-up ¢f_hean-n,g_r For example :
e AN Irectj
"“g‘ e \or; Vx=0.2mm/s,on=5MPa

We use 3D DEM formulation

Periodic x-z Piak M =058
0.6

boundaries

implemented in Yade DEM

(https://yade-dem.org/) T 05
. — Dgrain :
L sy & 01mmt0.02 & 04
z X \Lz :2 5]
mm, 13
% 0.3
From grain-scale contacts to macroscopic friction S
g 0.2
Linear elastic contact = 01
U - Steady state of a previously sheared fault
Emergent 0.0
J/H
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

Displacement Ax [mm]

#p-:‘

Coulomb friction
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Methods — DEM Model 1%k Ly s )

Numerical gouge set-up 3_hearing For example :
il ey
"“g‘ R \:o: Vx=0.2 mm/s, on=5MPa
We use 3D DEM formulation beriodic xos peakc = 050
implemented in Yade DEM boundaries 061
s
(https://yade-dem.org/) - 05 Stick-Ste
. L — Dgrain = Hss
A Xs,0 € 01mm*0.02 £ 04 == -+
c “las, ¢ [T 7T
mm k3]
% 0.3
From grain-scale contacts to macroscopic friction S
g 0.2
Linear elastic contact = 01
U - Steady state of a previously sheared fault
. Emergent 0.0
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

Displacement Ax [mm]

#p-:‘

Coulomb friction Our model shows classic fault behaviors such

as Stick-Slip motion
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Methods - Hydro-Mechanical Loading Ressources

Pore scale Finite Volume (PFV) method

in Yade to apply fluid forces to grains

ON Shearing
direction

Stepwise Periodic

pressure increase boundaries

; :
Fflud pre’ f\ £ f 4

Loading Protocol :

Pinj = 0.1 MPa steps 1.0

g
=)

Py =1000kg- m-3 Pressurization
P. &=——P
Ky =22x10"Pa ;-

7=10"3Pa-S

=
3]

i
=)

O Initial injection

(=]
w
%,
P
X

Shear Stress t [MPa]
Fluid pressure P (MPa)

/% state at 80% t

0'00 1 2 3 4 5

Effective Normal Stress o'n [MPa]
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Methods - Hydro-Mechanical Loading nleo/y lmy ?.

Pore scale Finite Volume (PFV) method . L. _ ) o
1) Monotonic Injection : to identify the onset of recativation

in Yade to apply fluid forces to grains

ON Shearing DEM Model
direction Pc=1.1 MPa
1.2 1.2
0.351 Slow Slip I ’
Stepwise Periodic e B o
pressure increase boundaries ) =
— [=¥
g RN 0.8 g | os =
\\P? 3 :‘;‘& E. 0.20- 0 . _/J"J\A eé E
FIUjd ID’#1 t e’ é 0.6 2 0.6 2
& €SSy ;/d Q, 0.151 o 2
-rlzat- % = o, [=%
o e 7% N 2
£ 0.10; Onset of 0.4 = o4 i
. Rapid Sli
Loading Protocol : 0.5 PP L
2 : 0.2
0.00 1 I—_
ey A ] 00 02 04 06 08 10 12
o pr =1000kg - m P, T.
Ay Ky =22x10%a " A—— g ime [S]
E 1.5 n=10"Pa-S 0.8 a,
2 -
S o6 2 Two distinct stages are observed :
Z ¢ &
=1 OIS 4 S . . . .
g ., y@i%x’eg o Initial injection " g 1) Initial Pressurization (Slow Slip)
wn < //o 3 . . .
. state at 80% T 02 M 2) Failure and Dynamic Slip
0'00 1 2 3 4 D

Effective Normal Stress o'n [MPa]
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Methods - Hydro-Mechanical Loading nleo/y lmy ?,

Pore scale Finite Volume (PFV) method . L. _ ) o
1) Monotonic Injection : to identify the onset of recativation
in Yade to apply fluid forces to grains

ON Shearing DEM Model P11 MP Laboratory (A) and in situ (B) experiments
irection c=1. a
i 5 ia Cappaetal 2019
0.351 Slow Slip ’ E i E:(z) l_f"::; ~ Fault-normal displacement | = a
i 0.01 . I Ao ear Fault-parallel displ t 403
Stepwise Periodic — 1.0 1.0 %3 r g L:’ 8l . :F_T——le;—J:s:relspacemen — 301% g
pressure increase haundaries ] 5 32 SE6f f’aﬁfilﬁ;/ 2 3
'g‘ 0.251 : S = 3 §§ 4t 12088
' D, g _/v"'k 8IS =1t g {10 &
Pt L — 0.201 0 2 2 £ = I
Flyi, 111 oGt - 0 5 5 Fol O °
. Pregg,, . Sl s’ < A 0.6 & fjo6 8 A _3s 0.4
ul‘lzat. Gl i=he 8 oy a 3.0 2
iop J\ = = 9 s 1038
£ 3 0.10 Onset of 0.4 2 Moa £ 2,0t g
i Rapid Sli 815 023
Loading Protocol : 0.05- PIa 200 2
. [02 - s I 101 3
oo I_ B . 02 0.0 =
_ e A e 00 02 04 06 08 10 12
é-'u K’,:Z.leO"Pu P;:‘ o 9) g Time [s]
E 1.5 n=10"Pa-S 0.8 o,
2 ) .
(7)) =
S 6 5 Two distinct stages are observed : The DEM emergent behavior shows
2 o & i ot : great similarities with those observed
g S o nitial injection 04 2 1) Initial Pressurization (Slow Slip)
< 0.5 e o=
@ 2ol 2 , Qs in laboratory and in situ studies
Pl state at 80% T 02 2) Failure and Dynamic Slip ry
0'00 : 1 2 3 4 5

Effective Normal Stress o'n [MPa]
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Methods - Hydro-Mechanical Loading R%e%s LAy =

Pore scale Finite Volume (PFV) method 2) Cyclic Injection (Fault Valve Behavior)

in Yade to apply fluid forces to grains

2.0

, * Repeated pressurization-depressurization sequence

ON Sheari
directigi \
Pressurization ‘\\ .. . .
« - v * Pressureisincreased from P, until failure F, and
$a , o et et aaad \
Periodic SER} 7 \ decreased again to P,
boundaries 1.5 {' (™ 4 y, &.\'b \
S \
6;" \ . .
P o A * The goalis to reproduce fault-valve-like cycles
t L /‘m&y
Fluld pre‘ # ?7\ ‘ ,v//vl-/

Failure

Ss u,l“lzatlon \)-1.//

‘i‘ 1.2
z X 2.0
: — 1.0 < ‘g 1.0t
Loading Protocol: g E E
E 1.5¢ 0.8 E: — 0.8}
— - Pressurization - E l—' q_) 8
© . Pge P, = 2] o =
& Decrease to Py again ¢ &= =2 S 06 5 & o0.6f
2 15 0.8 > 8 1.0 . n o)
':' ¥ Depressunzatlon Ay ) wn s
% g m \OQ % Q-' 0.4r
0.6 —
§ 1.0 A @ 05 &% oS 0.4 = o
e QQ 8 ,_qu \\)‘e; %X’ ] 2
@ S 4 & TP = B 021
o &0 0 - 2 s o 0.2 (&
5 % =] ¥ 4 -
I B '3 0.0 W
P 02 b 0 i 2 3 4 5 8.0 05 1.0 15 2.0
005 ] 5 3 7 5 Effective Normal Stress o'n [MPa] Time [s]

Effective Normal Stress o'n [MPa]
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Results - Cyclic Reactivation RYE s Iy

e | AL One Cycle

1.60 [
_,f
[

1.55

1.50

Shear stress r [MPa]

— 1.0

0.10

0.08

0.06

Slip Ax [mm]

0.04
0.02

0.00 bt

0.0125

Sl

0.0100

0.0075
0.0050 l_‘_
0.0025 J_f"”

0.0000

0.0 0.5 1.0 1.5 2.0

Time [s]

Opening Ah [mm]
r
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Results - Cyclic Reactivation RS0 s Iy ?v

e One Cycle
©
% 1.60 _ DI 4
g - / Slip arrest
¢ 155 1.0
@ 0.10F
5 a5
& 1.50 @ —_
% oy ©
— = .SU Ay
E 0.08 ™ };.9- 10.8 2
2 & A
0.10; —_— (M)
‘g 0.08 08 s 0.06F 0.6 =
£ " 5 < & 2
~ 0.06} 0.6 & L o
E = = 0.04} 5 o
2 0.04 0.4 = N ~NfS 0.4 E
& :
O —
0.02) / 0.2 = oM
0,00k . 0.02f " ng
0.0125 ';f\»‘-----_____ ' Creep stage 0.2
E 0.0100 _--___--—-_-—0_0_0- L 1 1 1 1
= 0.0 0.5 1.0 1.5 2.0
< 0.0075
a4 :
% 0.0050 leL Time [s]
) o . . .
© 0.0025 JJ 1) Slip continues at the start of pressure reduction
0.0000
0-0 0-5 10 1> 2.0 2) The gouge stops once pressure is reduced to a low enough level

Time [s]
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Results - Cyclic Reactivation RS0 s Iy ?v

_ One Cycle
(©
% 1.60 _ DI 4
g - / Slip arrest
£ 155 1.0
- 0.10} 2
g &
ﬁ 1.50 o E
E 0.08} §’ 10.8 &
S ¥ o,
0.10 — 8
0.8 0.06
‘g > 0.6 =
g 0.08 - 4 [ & ?
= 0.06} 06 & el o
4 =) Q, k% o,
2 004 = = 0.04 & =z
A 04 N “fe 0.4 S
0.02 / 0o < i
0.00krre— 0.02f " ng
0.0125 _-;r"f---_-_____ 00 Creep stage 0.2
E 0.0100 _--___----_--O_O_O— .-'-’- il ! L 1
= 0.0 0.8 1.0 1.5 2.0
< 0.0075 ) [ ]
g L Time [s
‘2 0.0050 ‘
0.0025 JJ 1) Slip continues at the start of pressure reduction
0.0000 Fault Valve'!
0-0 0-5 1.0 15 2.0 2) The gouge stops once pressure is reduced to a low enough level

Time [s]
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Results - Cyclic Reactivation RS Iy

lﬁshr T .,'.,}.,\., [ A Multiple Cycles

Shear stress 7 [MPa]
= R i
(] wn o
[ e
—a—
— e
e
e i
 —

-/ 1.0 1.0

1.25 /
r~ —_
o
= -t 10.8 o)
g 1.00 _J 08 S
_— = ~
.E. / ! Dc:’ a8
= 075 - 10.6 2 [0}
< / = 5
o _ — 06 2
£ 0.50 _J & 2
70] ;- / 0.4 E.
02/~ 04 g
0.0k~ 0.2 bes

o
)

0.015 | ’ P , J

oanf [ 4 {111 (Y
SRS

0.000
0

Opening Ak [mm]

5 10 15 20
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Results - Cyclic Reactivation RS Iy

Multiple Cycles

lﬁshh'.-.-.r.-.-.-.-.-.
= 6o | .
2150 _,—*’
: /
5 1.2} |
= 140 / rs
135 ,——"
— ' ' —_— !I'O ré' 1.0f - ' y ILO
1.25 / -
r~ -' _
g 1.00 s~ o8 E 0.8k f o &
£ 5 ) :
e 0.75 _ los S N | 2
= - = < / e
£ 050 / - 0.6L :
7 ~ 0.4 9 - g
- g — 04 =
& 0.2 n -L' =
0.00 ke 0.4k y
~~~~l~~~ } P ; J -’ 0.2
F 0015 | ~eee. |
A T 0.2r
3 oo} N R e r
o (U VWYY Il . .
syt R U
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Results - Cyclic Reactivation ROEY s gy, 9

LSfoy B ey e e e b Multiple Cycles
= Leof || i " _-
% 153 ’ff,—” 1.4-0 95 "
% 1.50 —-’ﬂ" : Parrest —
g ‘ —T’ = ’
ool - i 0.8 MP
g J - V | 12 a / o J
wl ’ - =
1.35 ,—"' - 1.0 MPa
— ' . : - !1.0 fé‘ 1.0F %% \E['-' Il.o
1.25 /
~ g 3
T 1.00 e [ E 0.8F ¥ e 2
'E' /',-’ E C :
5 078 - loe = é [ g
-/ - I 0.6 2
e o, ) N i 2
& 0% P 0.4 oy 0.6 \ — :
0.25 Va ! J 0.72| Pt 0.4 E
o.oo-.g_‘ 02 « 0.4 - [‘ 0.4 ?/[Pa )
"~~~~~ f 0.2
F 0015 Il “~~,~~ ]l * f J -
En ’ ’ q l ' +~~~~~~ 0 2 i ' Pslip
3 oo} | f M 7=~ [ 0.7 MP
& Y ~ S~~< 057 et 7 777
% 0.005 M M \' \' | E’ M \' i - OP-T’ . 5 .
) b V 0 10 20 Strong variability in both onset
0.000% : U R Time [s] and slip magnitude
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Results — Seismicity R0 Iy !‘.v

’ 1.2 I"2
0.351
0.30 1.0 1.0
= -
& &£
= 0.251
E o8 2 08 &
A~ =R
— 0.20 o ®
s ? =
< 0.6 @ 0.6 2
:_9‘ 0.151 a 5
n . =
0.10- 04 2 0.4 5
= .
0.051
0.00

0.0 0.2 0.4 0.6 0.8 1.0 1.2
Time [s]

* The maximum seismic moment is recovered from the
measured slip associated with each pressure step
increase

* Previous studies suggest a direct scaling :

Mg max = GAV ~ (McGarr2014)
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Results — Seismicity

Slip Ax [mm]

0.351 ’
0.301
0.251
0.20
0.151
0.101 Onset of

Rapid Slip
0.051

Creep \
0.00
0.0 0.2 0.4 0.6 0.8 1.0 1.2
Time [s]

1.2

+1.0

r0.8

0.6

r0.4

r0.2

Fluid pressure P (MPa)

1.2
Maximum seismic moment :

1.0
0.8 & !

[=¥}

o]

5 [

g G = Shear modulus
0.4

0.2

A = Area of the rupture

Ax = Slip per Pstep

The maximum seismic moment is recovered from the

measured slip associated with each pressure step

increase

Previous studies suggest a direct scaling :

My max = GAV

(McGarr2014)

Cumulative seismic moment (N-m)

—
2

[a—y
=
N

[u—y
=
w

Hegses%/r/f/ £s |IT\I

2Mo,max vs AV

e

Injected fluid volume is
computed from the fault’s
opening as: L

AV' = Ah A »

.t
o

ob*
BT
o

Onset of
Rapid Slip

10'—10

Injected volume AV (m?)
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Results — Seismicity nlev/. Ly Ly

2Mo,max vs AV
1.2 12 =
0.351 ’ Maximum Seismic moment: g 10 Injected fluid volume is "
0.304 10 1.0 E computed from the fault’s ..]/‘
fa ’(e _ H : ...’
E 0.251 % o E MO}maX -_— A G Ax g Oper"ngaS, ..:; \\'OQ
: 0.8 82 & AV' = Ah A 3
— 0.201 o o Q qg-2 d P
5 2 7 ' = i &
< L0.6 @ 0.6 2 = Y <
£ 019] 3 & 3
A < 3 G = Shear modulus 7 -~
0.101 Onset of 0.4 E 04 i ? ¢ \
0.05. Rapid Sl{A A = Area of the rupture G 107 o(eef)_... o Onset of
Creep 0.2 0.2 Car g e Rapid Slip
0.00. Ax = Slip per Pstep 5 o
0.0 0.2 0.4 0.6 0.8 1.0 1.2 © 1011 1010
Time [s] Injected volume AV (m?)
2.00
* The maximum seismic moment is recovered from the 20

1.75
1.50

Compare seismic potential

in

measured slip associated with each pressure step

increase . .
under different initial shear

Shear Stress T [MPa]
B
=
Fluid pressure P (MPa)

=]
n

* Previous studies suggest a direct scaling :

025 stress levels before injection

0.0

MO,max = GAV (MCGaT'T'2014) 5 1 3 3 7 — Mo

Effective Normal Stress ¢'n [MPa]

LWL e 0 appe® Oussama LARKEM EGU May 2026 @u Results - 6



Results — Seismicity YD Iy ?v

e 00% tss

e ] e
/ oot
I [ a‘"':' ______ ._.?.-.
/g (] 60% TSS ":)71' PO RS -'.-..*':o ...... OIS
Z 10! ® 70% tss ':' ‘..-:..
:’ o 80% 7Tss Pl ‘. g
1
S 0 "' o
% 10" i _
a 44"’—"
'E f‘ e
“ 1()_2'l 0‘ n. ‘
] N .:
2 o® .:.v’..
H *
< 0. 0%
@ 0e®
'_g 107 s ._!.;@?#-'3 L
e &
10~

1071 10710

Injected volume AV (m3)

* Higher pre-stress increases seismic potential by reducing

the critical volume required for fault reactivation.
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Results — Seismicity

—_
g
10
Z
~—
S
= 10°
)
g
21071
g
4
2 o
5 107
>
=
= 1o
g
3
1074

e 60% 1s:
DEM Model H E
"' ........ PR o ‘:. ]
(] 60% TSS ":),1"""".'” L ...!l:o ...... JOTES °
® 70% tss "l e - e
® 80% Tss ;! ""'.‘ e
1
)
1
) ”'—
& gl
>y H
RO
(& o
T
.oj.o'?.%“._/ \
Cgs0®
Y SOk 2
3 ! ’ Onset of
& Rapid Slip
10'_11 10'—10

Injected volume AV (m3)

* Higher pre-stress increases seismic potential by reducing

the critical volume required for fault reactivation.
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Laboratory experiments

e

104 ¥ s —t—1 11 ¥ x s S U 1 + ¥ —F b
T CSS: Constant Shear Stress
Z, 103} /
3 /‘QT"‘\”:' Cide
§ 102 = ‘\; = Onset of E
S -~ gn® S Rapid Slip
RS 1 \" B s \4/
E 108 ® = . E
2 ¢ = e
w § L A AN 7/
0L ‘-“‘ - f"' L]
g 107 . ‘--"“ {"/ E
5 1 i e 7 =59% 7 o |
<1 Il =780 _
g 10 e --o--ro—78A>Tpeak
(@] i '*-7'0=87%7'peak
1079 108 1077 10® 10

Cumulative injection volume [m3] Yu et al 2024

* Our model confirms laboratory observations from

previous studies.
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Conclusion Ty s

1. DEM-PFV reproduces key fault HM behaviors

Stick-slip during direct shear and fluid-induced reactivation during
pressurization.

2. Cyclic injection produces fault-valve-like cycles

* Repeated reactivation — arrest sequences with residual slip

* Reactivation pressure and slip magnitude vary strongly from

cycle to cycle.

3. DEM-based seismic moment scaling
The model reproduces observed seismic moment trends, with

initial shear stress as the key control on seismic potential.
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Conclusion

1. DEM-PFV reproduces key fault HM behaviors

Stick-slip during direct shear and fluid-induced reactivation during

pressurization.
2. Cyclic injection produces fault-valve-like cycles

* Repeated reactivation — arrest sequences with residual slip

* Reactivation pressure and slip magnitude vary strongly from

cycle to cycle.

W

3. DEM-based seismic moment scaling

The model reproduces observed seismic moment trends, with

Want to know more ?

initial shear stress as the key control on seismic potential.

unveRsiTe  LOA anr© Oussama LARKEM EGU May 2026 @

Auvergne

Everything is related to the
evolving microstructure of the

gouge !
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Results : Cyclic Injection A% Ly

Using the DEMxPFV formulation we aim to : Simulate the Fault Valve Behavior

A) Increasing Pt B) Fluid pressure, frictional strength and permeability cycles
// resulting from valving action

-]
(=)
st T T '
FAULT INSTABILITY - E .
T=C+p(0yPy) Fluid Pressure Cycle Pers'::fe:',hty % E,
RUPTURE =] -
(7)]
N / ' E . Permeability
ili Hydrothermal ' ' ' _
P:‘n;:::;l;ty Precipitation @ Tim Time
Fluid discharge
\ Decreasing Pt X A Pl
------r----------r- -------
After Sibson 2020
Fault Valve Behavior -
R : :
- om m -: B L Jl
Fluid Pressure, Shear Stress, and Permeability, all ' ' -
. Fluid Pressure
go through cycles of build-up and release

Time
Therefore, we simulate Cyclic Injection tests to reproduce and analyze these recurring fault

valve processes (pressurization and release cycles)
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Appendix A: How DEM works

s Iy oo B

SSDIII BS

1) DEM represents materials as individual particles

that interact at contact points.

2) Detect contacts between particles and apply

contact laws (normal and tangential forces).

3) Calculate total forces on each particle and apply

Newton's laws of motion.

4) Update particle positions and velocities, then

repeat for the next time step.

Oussama LARKEM

W pumse O anr’

Contact laws

Contact detection

- ———— -

Calculation of total forces

_ t + At Second law of Newton
Packing of
spheres B —mi
New contacts
and positions 5
Z M=]w

Radi, Kaoutar. (2019). Bioinspired materials : Optimization
of the mechanical behavior using Discrete Element Method.

EGU May 2026



Appendix A: DEM - Contact law R%e%ks LN =

We use a 3D DEM formulation implemented in Yade DEM

Interactions are governed by linear elastic contact laws and Coulomb friction.

 Normal Contact Force F,;: * Maximum Shear Force ( F*** - Mohr-Coulomb type):

E, = min(k,(u, —u?),a
n Uen(ttn = 1), a3) FMaX = F, .tan(¢) + ag
k, : normal stiffness .

@ : friction angle

a,, : normal adhesive strength ,
" g a,: shear adhesion

ki
k?’l
* Tangential (Shear) Force F; : s F 4y
- I, tan p,
F, =k .ug )
. : A
ks : shear stiffness B Contact Interaction

U, : relative tangential displacement Scholtés (2008)
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Appendix A: Emergent Properties A%k LNy ?

Mechanical Properties

d'rectlon Imposed Tracked
e We impose properties at the grain Particle Properties: E, v, Boundary Forces: total and tangential forces
friction angle . . .
scale and look for emergent properties. Particle States: positions, velocities
Boundary Conditions:
Periodic Applied o, , Shear Velocity Inter-particle Forces: normal (F),), shear (F)
boundaries
Stresses Method
Outputs A
P Wall Stresses From recorded forces on boundary walls: o}5*!! = — boundary
Aboundary
ﬁ Contact Stresses Summation over all inter-particle contacts, averaged over volume:
1
contact __
Gijn =V de FiCLE
Inputs at particle scale
Imposed Tracked / Computed
Parameter Value Hy d rau l.l c Fluid Properties: Viscosity (u), Pore Pressures: P solved from mass conservation equations.
. . 3 Fluid Bulk Modulus. . . ete
Particle dEIlSlty P 2600 kg/ m Fluxes: g;; calculated using local Poiseuille flow between neighboring pores.
P icle Y s lus F 1 GP . Boundary Conditions: Imposed
article oung s modulus GPa Pro pertl es pressure Py or fluid flux. Pore-scale average velocities:
Particle Poisson’s ratio v 0.25 1
Pore Network: Defined by particle vh == Z (gkj - Thj)
Particle Friction angle 30° JANG configuration (geometry of pores via VS
X S trangulation).
Mean diameter D P 0.1 mm Y\\\ﬁ\k/’/[‘ Global flow average velocity: Volume-averaged over all pores.
Normal load oy 5 MPa (a) \\(/ \ /J Fluid forces on particles: F},, F,,.
SWvay,
q -5
Shear velomty 4 2x10 m/s Permeability: via Darcy’s Law:
Initial porosity ng 0.428

Vavg = 7§VP
I
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Appendix A: PFV Method A% Ly

[Chareyre et al, TIPM 2011; Scholtes et al, CMT 2015] .
Pore/Pipe network

- (interporal Darcy flow)
Pore space partition through a

regular Delaunay triangulation
(Laguerre Voronoi tesselation)
+ a Finite Volume scheme
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