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Method System equation Method of function Ref
approximation
Smoothed particle Strong form Integral representation Lucy 1977;Gingold and
Hydrodynamics Monaghan 1977
Finit point method Strong form Finite differential Liszka and Orkisz 1980;
Representation; MLS Jensen 1980; Onate et al 1996
Diffuse element method Weak form MLS, Galerkin method Nayroles et al 1992
Reproducing Kernel Strong and weak form Integral representation W.K.Liu 1993
Particle Method
Hp-clouds Weak form Partition of unity, MLS Oden and Abani 1994;
Armando and Oden 1995
Element Free Galerkin Weak form MLS approximation; Belytschko et al 1994
method Galerkin method
Partition of Unity FEM Weak form Partition of unity MLS Babuska and Melenk 1995
Boundary Node Method | Weak form and local Weak Moving Least Square Mukherjee 1997
form (MLS)
Meshless Local Petrov- Local Weak form MLS approximation, Atluri and Zhu 1998
Galerkin method Petrov- Galerkin method
Pint interpolating Weak form and local Weak Point interpolation G.R. Liu and Gu 1999,2000
Method form
Boundary Point Weak form and local Weak Point interpolation G. R. Liu and Gu 2000, 2001
Interpolating Method form
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Abstract

The movement of unstable, compacted and non-compacted sedimentary layers on the
slope (landslide) has different types. Debris flow is a kind of landslide type that can
happen very slowly or very fast and have disastrous effect. Mudflow is a kind of debris
flow that falls into the classification of Non-Newtonian fluid. In this research, firstly,
having considered the Herschel-Bulkley's behavioral model and the smoothed-particle
hydrodynamics method we focus on modeling of gush of mudflow due to removal of
the valve. The gained data of this modeling are compared with laboratory tests results.
The results indicate that both experimental and modeled mudflow have similar and
acceptable results. Afterwards, the effect of the type and curvature of surfaces have
been studied. For this purpose, two samples of the slope with curved and concave
curvatures were compared with their equivalent slopes. The results show that the
displacement and velocity of the material in the concave slope, are greater than these
parameters in the respective slope. also in the convex slope, the amount of displacement
and velocity is less than the corresponding slope. so, the use of the equivalent slope is
not always trustable for flow modeling. Hence a mountain with real topography was
modeled and transmitted to the software. Comparing the results of this topography
modeling with its corresponding slope modeling shows that when the slope of the
mountain is convex, the flow velocity in the mountain is lower than the corresponding
slope, but in the hillside with concave slope the flow velocity is more than this
parameter in equivalent slope. Finally, it can be concluded that the use of the
topography of each region to predict the run-out distance of the mudflow can give more
accurate results instead of equivalent slope, and Abaqus software has a good ability to

perform such simulations.

Keywords: mudflow, smoothed-particle hydrodynamics, Herschel-Bulkley's model
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