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Methods

Smoothed Particle
Hydrodynamics(SPH)

Finite Point Method

Diffuse Element
Method(DEM)

Element Free
Galerkin(EFG) Method

Reproduced Kernel
Particle Method(RKPM)
HP-Cloud Method
Free Mesh Method

Meshless Local Petrov-
Galerkin(MLPG) Method

Point Interpolation
Method(PIM)

Meshfree Weak-Strong
Form(MWS)
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Liuetal., 1995; 1996,
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Alturi and Zhu, 1998;
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Liu and Gu, 1999;
2001a-d; Gu and Liu,
2001a,c;Liu,2002; Wang
and Liu, 2000; 2001; 2002
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2003c; 2003; etc
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Methods of
Approximation

Integral
representation

Finite difference
representation

Moving least
square(MLYS)
approximation Galerkin
method

MLS approximation
Galerkin Method

Integral
representation Galerkin
method

MLS approximation,
Partition of unity

Galerkin method

MLS approximation
Petrov-Galerkin method

Point interpolation,
(Radial and Polynomial
basis), Galerkin
method, Petrov-
Galerkin method

MLS, PIM, radial
PIM (RPIM),
Collocation plus
Petrov-Galerkin
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Molecular dynamics (MD) Alder and Wainright ,1957;
Rahman, 1964; Stillinger and
Rahman, 1974; etc.

Monte Carlo (MC) Metropolis and Ulam, 1949;
Binder, 1988, 1992; etc.
Direct Simulation Monte Carlo Bird, 1994; Pan et al., 1999,
(DSMC) 2000, 2002; etc
Dissipative Particle Dynamics Hoogerbrugge and Koelman,
(DPD) 1992; Espanol, 1998; etc.
Lattice Gas Cellular Automata (CA) Wolfram, 1983; Kandanoff et al,
19809; etc.
Lattice Bolztman equation (LBE) Chen and Doolen, 1998; Qian et
al., 2000; etc.
Particle-In-Cell (PIC) Harlow, 1963; 1964; etc
Marker-and-Cell (MAC) Harlow, 1964; etc.
Fluid-In-Cell (FLIC) Gentry et al., 1966; etc.
Moving Particle Semi-Implicit Koshizuka et al., 1998; etc.
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Discrete Element Method (DEM) Cundall, 1987; Owen, 1996; etc.
Vortex Methods Chorin, 1973; Leonard, 1980
Smoothed Particle Hydrodynamics Lucy, 1977; Gingold and
(SPH) Monaghan, 1977; etc.
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¢ Fluid-In-Cell(FIC)

" Moving Particle Semi-implicit(MPS)
8 Particle-Particle-Mesh(P3M)
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Abstract

Buried structures on the soil, which can be used as a safe structure, have an irrefutable
role in the discussion of non-operating defense. One of the dangers that threatens these
types of structures is the impact of their projectiles and crackdowns and their
penetration. Awareness and understanding of the complex subject of the projectile's
encounter with various goals has been a matter of interest to researchers and civil
engineers. Military applications such as the design of propellant-resistant structures, the
design of protective coatings are among the most important applications of this
discussion. Investigating the phenomenon of collision and penetration due to the
effectiveness of various parameters such as heat transfer and mass transfer, friction, the
impact of object geometry and other very complicated cases, has many problems and
problems. Investigating the effects of projectile encounter in the past has been carried
out by various experiments, but these experiments have determined relative and
approximate projectile behavior due to the limitation of facilities and the provision of
test conditions. Therefore, the importance of this issue has led to the study of the
projectile penetration in sandy soils in numerical order. Analysis of issues with
boundaries with constant deformation during problem solving is weak using a network-
based method. To solve this problem, commonly used non-networking methods. One of
these methods, which is particularly suitable for impact, penetration and failure
problems, is the particle hydrodynamic method. In the present study, the influence of
the projectile and cracker in sandy soils was investigated. In this study, the effects of
angular projectile, soil density, thickness and crack shape have been investigated. For
modeling, a non-SPH method has been used and the velocity and displacement diagram
of the projectiles and shrouds has been compared. The results of the comparison of
these diagrams indicate that the increase in the density and the angle of the supercell
decreases the penetration of the projectile. It also increases the penetration into the soil
by  decreasing  the  thickness and increasing  the  crack  size.
Keywords: Projectile, Penetration, Grain Soil, Abacus, Particle Particle Hydrodynamic
(SPH)
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