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Motivation:

Shovi, Georgia
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Approaches:
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E.Zic et al.: A model of mudflow propagation downstream from the Grohovo landslide near Rijeka
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Fig. 12. Step 12000 of the simulation

Fig. 13. The real event

S.Di Gregorio- Mount Ontake Landslide Simulation by Cellular Automata Model SCIDDICA-3




General Fluid Description

Special scenarios
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General Fluid description:

mass of infinitesmal element:

ov om = pov = zavi = n
i i
Component density concentration level
Z Effective density: ! Constrain:
[ o
x p = s;p 25i=sl+---+sn_1=1—so
: n-—1

infinitestmal element of the fluid

Two component mixture:

So — water concentration

. pir = spo+ (L —s)py = p1 + (po — p1)s
po — water density

= f
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General Fluid description:

E

X

infinitestmal element of the fluid

)4

So — water concentration

po — water density

= f
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Tensor notation for Navier — Stokes equations:

0
5¢ (Pv) + Mg = 0 ik = oik + pVivi

Geniev-Gogoladze Stress Tensor:

O = PO + (1t + p) (vig + Vi)

Parametrization:

A(Sq, o) Sp) =M + grad A -5 + 0(s?)
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System of Equations:

Continuity Equation:

= f

Boundary conditions:

6V

dp 0dp
—+ ==V v;; =0 y
6t+ax" k¥ PV {x,v,2z} € 0Q v=20 th
infinitestmal element of the fluid
Navier — Stokes Equations
avi d P = Po
P\ 57 T gx (Vi) | = + of
{x,y,z} € 004
So = 1
set of Diffusion equations:
0s; ) 9Q — full boundary
— = D;V2s;
at 0Q, — free surface boundary
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General Fluid Description

Special scenarios: 1D flow
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Stabilized flow on inclined surface:

X — axis:
16v< 6)l+/16p>+( ) )162v+ 6= 0
—a\ P a3 u P)—F7TgsIo =
poy\" dy 0y poy?
Y — axis
10
- ;a—p + gcosf =
s 0v Sediment distribudion: Constrain:

FTARr T s(h) = y
ot ot s =ky b Eoi—i>si(y) =1-2

No further diffusion present:

0s;
a—tl = DiVZSl‘ =0

density distribution:

y
p(y) = sip; + sopo = pi + (pw — pi)ﬁ

= f
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Stabilized flow on inclined surface: Y — axis:

19p + 0 =0
—— cosf =
pay 9

p = Ay? + By + P,

1 1
A=§gcose Epi B=§gcost9 Zbi
i i

Sediment distribudion: Constrain:

R T N y Rise in altitude is 65 cm | WH
s =ky+b——" "®7° =5 =1-- | | I TP

T~—s0)=1—"" h

density distribudion:

y
p(y) = sip;i + Sopo = pi + (Pw — pg)g

= f
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Stabilized flow on inclined surface:

density distribudion:

y
p(y) = sip;i + Sopo = pi + (Pw — pg)g

Sediment distribudion: Constrain:
_ —sh)=0—__ _
si)=ky+b—" ——s5i(y)=1-
~—s(0)=1—"

h
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X — axis:

101)( 6/1+Aap>+( +/1)102v+ 6= 0
—— |\ p—t+tA— U —— sinf =
poy\Pay ™ "ay Py ™9

’p=—(Pi+

Y
2h

6p> gy cosf + P,
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Mean profile velocity:

1
V= Ef v(y)dy
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General Fluid Description
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Special scenarios: 2D flow
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Stabilized flow on 2D surface around Pier:
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Continuity Equation:

ap
3k Ve TPV =0

set of Diffusion equations:

DiVZSl‘ =0

Navier — Stokes Equations

avi 0
P\ 57 T g2x (Vivi) | = Ok + ¢

Zurabi Ugulava | Free University

Boundary conditions:

{x,vy,z} € 0Q =0
Q'
p=20
x =0
v, = const

d0Q — full boundary

0Q,; — free surface boundary
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Stabilized flow on 2D surface around Pier:

T 7 "\ /—\_::; Force acting on the pier: Geniev-Gogoladze Stress Tensor:

7) (((ﬂ\ ! //*L/ /N
*-J// AN / N ) F= #Uz’kﬁk -dr i = =P8y + (U + Ap) (Vi + vier)
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Increasing Column Count:
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General Fluid Description
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statistical model
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Automatization mechanism:

Pmn~PX,Y)s(X,Y) F(X,Y) hypn(X,Y)

|5hmn =hp — hn|

J Shin < 0| Ry = 0
pv*
State distribution: 6hypn >0| h,=h,+ m 1-1
Prn~p (X, Y)S(X,Y) F(X,Y) hpy (X, Y) | )
. i | hp =y ——— (1= f)
ensity dist J altitude dist 2 6hmng

concentration dist

1 f .
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Automatization mechanism:

A i
—NeasY .

State distribution: 100 200 300 400 500 600 700
Prn~P (X, V)s(X,Y) F(X,Y) hypn(X,Y) |
density dist
altitude dist
concentration dist

= f
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