Notes for Debris Flow Simulation with FLUMEN

Term Formula

Values

Basic equation

Ttotal = max( Teur > TB)+ Ty+ T

Turbulent U
Tourb— IO_2
Cy

or

k

Strickler : ¢, =k,h"*Vg

log-law: Cf=2.51n(£)+6.0

N

p |density of fluid

h | flow depth

u |flow velocity (depth
averaged)

¢; | friction factor

g | gravitational accelera-
tion

k« | Strickler value [m'?/s]

ks | Sand roughness [m]

Bingham =3 u Ug | Bingham viscosity

B=2 Ml [Pa s]
Yield 2 T, ‘Yield stress [Pa] ‘
Coulomb T.=pghtan 6 6 ‘ internal friction angle ‘

Examples of Parameters used for Simulation

Dam break problem with plastic fluid (in /1/)

Turbulent & Yield

Ks=? m*?/s; 1,=2'390 Pa; p=1'835 kg/m?®

Turbulent, Coulomb & Yield

K«=15 m*®/s; t,=500 Pa; tan(6)=0.18; p=1'835 kg/m?

Simplified Bingham

Me=100 Pa s; 1,=2'250 Pa; p=1'835 kg/m?

1976 Kamikamihori debris flow with front with large boulders; rear part more fine material (/1/)

Turbulent & Yield

K«=9 m*?/s; 1,=300 Pa; p=2'000 kg/m?*

Turbulent, Coulomb & Yield

K«=9 m**/s; t,=300 Pa; tan(6)=0.06; p=2'000 kg/m?

Simplified Bingham

Me=3'200 Pa s; 1,=300 Pa; p=2'000 kg/m?

Maschénser Riife (/12])

liquid debris

Mefo2e=10 Pa s; 1,=1'000 Pa; p=? kg/m?

viscous debris

Me02¢=10 Pa s; 1,=5'000 Pa; p=? kg/m®
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Landslide and debris flow Val Bondasca (/3/)

Landslide K«=23 m*®/s; t,=1'000 Pa; tan(6)=0.28; p=2'000 kg/m?
Debris stream K«=10 m**/s; 1,=8'750 Pa; tan(6)=0.03; p=2'000 kg/m?
Debris flow K«=10 m**/s; 1,=500-4'000 Pa; tan(6)=0.03; p=2'000 kg/m?
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