Accepted Manuscript

Advanced Methods for Calculating Green’s Function and Its
Derivatives for Three-Dimensional Anisotropic Elastic Solids ST R U CTU R ES

Longtao Xie , Chyanbin Hwu , Chuanzeng Zhang

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

FLSEVIER
INTERNATIONAL JOURNAL OF

SOLIDS AND

Stelios Kyriakides David Hills
Tre University of Tevas st Austin, USA Univesty of i

S0020-7683(15)00474-6
10.1016/j.ijsolstr.2015.11.012
SAS 8963

International Journal of Solids and Structures

9 February 2015
11 November 2015
14 November 2015

Please cite this article as: Longtao Xie, Chyanbin Hwu, Chuanzeng Zhang , Advanced Methods
for Calculating Green’s Function and Its Derivatives for Three-Dimensional Anisotropic Elastic Solids,
International Journal of Solids and Structures (2015), doi: 10.1016/j.ijsolstr.2015.11.012

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.ijsolstr.2015.11.012
http://dx.doi.org/10.1016/j.ijsolstr.2015.11.012

Advanced Methods for Calculating Green’s Function and Its
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Abstract

Three advanced methods are presented for constructing and evaluating Green’s
function and its derivatives for three-dimensional anisotropic elastic solids. The first
one is obtained from a line integral followed by Cauchy’s residue theorem, and
expressed in terms of Stroh’s eigenvalues. The second one is obtained by using the
explicit solutions of Stroh’s eigenvector matrix available in two-dimensional
anisotropic elasticity. Whereas the last one is derived from the solution obtained from
2D Radon transform, and expressed in terms of the fundamental elasticity matrix in
vertical planes, which makes the derivatives simpler than those obtained from the line
integral operated on an oblique plane. The novelty of the first two methods lies in the
construction and computation of the first and second derivatives of the Green’s
function, though the Green’s function itself in the first two methods is rather known.
In contrast, the third method is quite new for both the Green’s function itself and its
first and second derivatives. The advantages and disadvantages of these three solution
methods are investigated and discussed through their derivations and numerical
implementation for isotropic, transversely isotropic, and fully anisotropic elastic
solids. Good agreement among the results calculated by these three methods is shown
in all numerical examples. Among these three methods, the last one is proved to be
the most efficient one.
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