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The Stress Analysis of Structural Element Using Meshfree Method(RPIM)
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Abstract

A Meshfree is a method used to establish algebraic equations of system for the whole problem domain without the use of a
predefined mesh for the domain discretization. A point interpolation method is based on combining radial and polynomial basis
functions. Involvement of radial basis functions overcomes possible singularity. Furthermore, the interpolation function passes
through all scattered points in an influence domain and thus shape functions are of delta function property. This makes the
implementation of essential boundary conditions much easier than the meshfree methods based on the moving least-squares
approximation. This study aims to investigate a stress analysis of structural element between a meshfree method and the finite
element method. Examples on cantilever type plate, hollow cylinder and stress concentration problems show that the accuracy and
convergence rate of the meshfree methods are high.

Keywords : meshfree method, radial basis function, radial point interpolation method
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E 1. 2@AZIMEs(Radial Basis Function)2} &4AtAI
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Multi-quadrics (MQ) | B (zy) =62+ (0 d)?)? | o, =0,q

T,

Gaussian (Exp) R (z,y) :exp[—ac(j)ﬂ &
Thin Plate Spline (TPS) Rz, y)=r] n
Logarithmic R {(z,y) =rTlogr, n

)b, =RM(z)a+ P (x)b (1)

1)22 a-l—EP

R,(z), P(z)E 22 WA, apIA s

T

4*(Polyno-
» 0, oF 2R HA| g2
Feltt. ng FAAAFHL] B=AA (field nodes) F, m

& ggh] g4 Folth. m =04 o, &F WA
gt}

F2 AMRHE MQ(Multi-Quadrics
Function), Exp(Gaussian Function), TPS(Thin Plate
Spline Function), Logarithmic Radial Basis Function®.
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Compute the basis

|

Compute matrix G
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Compute shape function
and its derivatives
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(1) A9 715132 gelg 748t dFdoH
T &3 2=d3S APAAT
(2) BEAA(Background cells) & FX18 &3 o A
(3) ® 28 209 Rxz 2Fdg
)_q

B4, WY RIE 4

/ Input data /

Loop over
Background cell,

Loop over
guadrature point

Search all influence domains to determine
nodes involved in the interpolation

!

Compute the Mfree shape functions
for the quadrature point

!

Compute the stiffness matrix
at the quadrature point

Assemble the global stiffness matrix

!

End of the loop for the quadrature points

!

Compute and assemble the distributed forces

!

End of the loop for the background cells

'

Enforce boundary conditions

!

Solve the system equation for displacements
and then retrieve the stresses
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