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Numerical modeling of flexural wave propagation for damage quantification
using Hermite radial point interpolation method based on Gaussian RBF
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ARTICLE INFORMATION ABSTRACT

Original Research Paper A variety of numerical methods were developed for the wave propagation analysis in the field of
Received 07 June 2016 structural health monitoring. In this framework, meshless methods are suitable procedure for the
Accepted 23 August 2016 analysis of problems such as damage initiation and its propagation or the fracture of materials. In this

Available Online 06 November 2016 study, Hermit-type radial point interpolation method (HRPIM) is investigated for the numerical

modeling of flexural wave propagation and damage quantification in Euler-Bernoulli beams using

I,fﬂeeysvﬁfersdsshethods MATLAB. This method employs radial basis function (RBF) and its derivatives for interpolation which
Wave propagation leads to Hermitian formulation. The evaluation of performance and capability of HRPIM is based on the
damage identification comparison between the captured HRPIM ang benchmark signals using the root mean square error
Radial Basis Function (RMSE) and reflection ratio from damage. The algorithm of damage quantification is the analytical

Radial point interpolation method solution which relates the reflection ratio to the damage extent. In this study, Gausian-type RBF is

utilized and the number of field nodes, the size of support domain, shape parameters of RBF, the
number of polynomials in the interpolation formula, the arrangement of background cells and the
number of Gaussian points in damage length are the effective parameters on results. Based on the
evaluation, the acceptable values and range of theses parameters are presented for correct modeling.
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Gauss points
| Find nodes in support domain of each Gauss points |
)\
| Calculation of shape function for each Gauss points |
\2
| Calculation of mass, stiffness and damping matrices |
\2
| Assemblage of node matrices |
\2
| End of loop for Gauss points }7
v
| End of loop for background cells }7
v
| Applying excitation signal |
v
| Applying boundary conditions |
)\

| Solution of MU(t) + CU(t) + KU(t) = F(t) |

End

Fig. 7 Flowchart of HRPIM.
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Fig. 12 a) RMSE relative to a4 b) reflection ratio error (er) relative to

as (a. = 1,n, = 3000,m = 3)
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