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Apxtpunénc Il — Evioxuon epguvntikwv opadwv oto TEI AGRvag

NMPOZKAHZIH ZE AIAAEZEIZ

tou KaBnyntn J. N. Reddy

Advanced Computational Mechanics Laboratory
Department of Mechanical Engineering
Texas A & M University, College Station, TX 77843-3123
jnreddy@tamu.edu

O Slakekplpévog kabnyntnc J.N. Reddy tou Tunpatog MnxavoAoywv Mnxavikwv tou Mave-
ruotnuiov Texas A&M Ba dwoel tnv Méumtn 25 kat tnv Napaokeun 26 louviou 2015 duo
Slale€elg oto Texvoloyikd Exmatdeutikd 16pupa (T.E.I.) Tng ABAvag oXeTKA Le BEpata g
npoodaATNG EPEUVAC TOU.

H nmapouoia tou otnv ABrva ival ota mMAaiola TG CURUETOXAG TOU OTNV KUPLAL EPEVUVNTLKA
OUASa TOU TTPOYPAUUATOC HE TITAO « YOPOEAQOTIKN QITOKPLON UEYAAWY MAWTWVY KATAOKEUWV
KOl OWUATWV YEVIKOU oxnuato¢ oe meptBaidlov uetaBoaAdousvne 3D BaBuustpioc» tou
«APXIMHAHZ IlI» (Yrmoépyo 29, HydELFS) kot o€ ocuvepyaoia pe to Epyaoctripio E@appo-
ouévng Mnxavikrc tou TEI tng ABrvag.

H mpwtn Staleén Ba 6ol tnv Néumtn 25 louviou 2015, wpa 12:00 pe 14:00, otnv AiBouoca
TnAedidokedng tou TEI tng ABrivag (AiBouca K10.044 oto ktiplo K10) pe titho:

A LOCKING-FREE SHELL ELEMENT WITH THICKNESS STRETCH FOR LARGE
DEFORMATION ANALYSIS OF COMPOSITE AND FUNCTIONALLY GRADED SHELLS

H &eltepn S1aAeén Ba oBel tnv Mapackeun 26 louviov 2015, wpa 12:00 pe 14:00, otnv
AiBouoa TnAediaokePng tou TEI tng ABrvoag (AiBouoa K10.044 oto ktiplo K10) pe titho:

ON NONLOCAL AND STRAIN GRADIENT EFFECTS IN STRUCTURAL THEORIES

Zuvtoun meplypadn tou neplexopevou kabe Stahe€ng tou Kabnyntn J. N. Reddy kabwg kat
oényiec mpocPaong oto TEI tng ABrivag Kot To xwpo Twv SlaAéEewy EMOUVATTOVTOL OTNV
napouoa NpOokAnon.

Ma meplocotepec mMAnpodopieg pnopeite va emikowvwvroete pe tov OiAn Kokkwo, Tunua
MoATikwv Mnyxavikwyv kot Mnxavikwv Tomoypadiag & ewmnAnpodopiknc tou TEI ABrvag,
tnA. 6977285710, fkokkinos@teiath.gr

H mapovoa bSpaon exel ovyxpnuatodotnei amo tnv Evpwnaikny Evwon (Eupwnaikd Kowwviko
Taueio, EKT) kat ano e8vikoug mopoug ueow tou Emiyeipnotakou lNpoypauuarog «Eknaibevon kat
At Biou Madnan» tou Edvikou Stpatnytkou MAatciov Avagopdc (EZMA) — Epsuvntiko Xpnuatodo-
touuevo Epyo: APXIMHAHZ Ill. Enévbuon otnv kowvwvia tng yvwong ueow tou EvpwnaikoU Kotvw-
vikou Taueiov.
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Vitae of Prof. J. N. REDDY

Dr. Reddy is a Distinguished Professor, Regents’ Professor, and
inaugural holder of the Oscar S. Wyatt Endowed Chair in Mechan-
ical Engineering at Texas A&M University, College Station, Texas.
Dr. Reddy earned a Ph.D. in Engineering Mechanics in 1974 from
University of Alabama in Huntsville (under the guidance of J.T.
Oden). He worked as a Post-Doctoral Fellow in Texas Institute for
Computational Mechanics at the University of Texas at Austin,

Research Scientist for Lockheed Missiles and Space Company,
Huntsville, during 1974-75, and taught at the University of
Oklahoma from 1975 to 1980, Virginia Tech from 1980 to 1992, and Texas A&M University
from 1992 till now.

Dr. Reddy is the author of numerous journal papers and several well-received textbooks in
the area of composite materials and structures, variational methods, plates and shells, and
linear and nonlinear finite elements (no one person in engineering, since S. P. Timoshenko
has written so many well-received textbooks as Dr. Reddy that have made lasting
contribution to engineering education and research). He has delivered over 139 plenary,
keynote, or general invited lectures at international conferences and institutions; taught
over 90 short courses on finite elements, composite materials, and nonlocal structural
theories. Professor Reddy advised 33 postdoctoral fellows and research visitors and over 107
graduate theses.

Dr. Reddy’s research is concerned with the development of higher-order theories of plates
and shells and extensions and applications of the finite element method to a broad range
encompassing composite structures, numerical heat transfer, computational fluid dynamics,
and more recently to biology and medicine. His shear deformation plate and shell theories
and their finite element models and penalty finite element models of fluid flows have been
implemented into commercial finite element computer programs like ABAQUS, NISA, and
HyperForm. Dr. Reddy is one of the original top 100 IS/ Highly Cited Researchers in
Engineering around world with over 17,300 citations (average citations of over 35 per paper)
with h-index (h-index is the largest number h such that h publications have at least h
citations) of over 63 as per Web of Science; as per Google Scholar the number of citations of
nearly 40,000 with h-index of 83 and i10-index of 369 (i.e., 369 papers are cited at least 10
times). A more complete resume with links to journal papers can be found at

http://isihighlycited.com/ and http://www.tamu.edu/acml.
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A Locking-free Shell Element with Thickness Stretch
for Large Deformation Analysis of Composite
and Functionally Graded Shells

J. N. Reddy

Advanced Computational Mechanics Laboratory
Department of Mechanical Engineering
Texas A & M University, College Station, TX 77843-3123
jnreddy@tamu.edu

ABSTRACT

In this lecture a high-order spectral/hp continuum shell finite element for the numerical
simulation of the fully finite deformation mechanical response of isotropic, laminated
composite, and functionally graded elastic shell structures will be discussed [1, 2]. The shell
element is based on a modified first-order shell theory using a 7-parameter expansion of the
displacement field. The seventh parameter is included to allow for the thickness stretch and
the use of fully three-dimensional constitutive equations in the numerical implementation.
The finite element coefficient matrices and force vectors are evaluated numerically using
appropriate high-order Gauss-Legendre quadrature rules at the appropriate quadrature
points of the element mid-surface. The virtual work statement is further integrated numeri-
cally through the shell thickness at each quadrature point of the mid-surface; hence no thin-
shell approximations are imposed in the numerical implementation. For laminated compo-
site shells, we introduce a user prescribed vector field (defined at the nodes) tangent to the
shell mid-surface. This discrete tangent vector allows for simple construction of the local
bases associated with the principal orthotropic material directions of each lamina. As a
result, we were free to employ skewed and/or arbitrarily curved elements in actual finite
element simulations. Through the numerical simulation of carefully chosen benchmark
problems, it is shown that the developed shell element is insensitive to all forms of
numerical locking and severe geometric distortions.

Acknowledgements: The research findings reported herein was supported by Air Force
Office of Scientific Research (Award No. FA-9550-09-1-0686).
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On Nonlocal and Strain Gradient Effects
in Structural Theories

J. N. Reddy

Advanced Computational Mechanics Laboratory
Department of Mechanical Engineering
Texas A & M University, College Station, TX 77843-3123
jnreddy@tamu.edu

ABSTRACT

In this lecture, an overview of the author’s recent research on nonlocal elasticity, couple
stress theories in formulating the governing equations of functionally graded material beams
and plates. In addition to Eringen’s nonlocal elasticity (1972), two different nonlinear
gradient elasticity theories that account for (a) geometric nonlinearity and (b) microstruc-
ture-dependent size effects are revisited to establish the connection between them. The first
theory is based on modified couple stress theory of Mindlin (1963) and Yang et al. (2000)
and the second one is based on Srinivasa-Reddy gradient elasticity theory (2013). The
modified couple stress theory includes a material length scale parameter that can capture
the size effect in a material. The Srinivasa-Reddy (2013) theory contains, as a special case,
the first one. These two theories are used to derive the governing equations of beams and
plates. In addition, the nonlocal model of Eringen (1972) and a discrete peridynamics idea
(Reddy et al. 2013) as an alternative to the conventional peridynamics are also discussed
briefly.
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