
ROCZNIKI POLSKIEGO TOWARZYSTWA MATEMATYCZNEGO 
Seria III. MATEMATYKA STOSOWANA XXXIX (1996)

Z b i g n i e w  S. O l e s i a k  

Warszawa

Theoretical, Experimental, and Numerical 
Contributions to the Mechanics of 

Fluids and Solids
A collection of papers in honor of Paul M. Naghdi 

edited by J. Casey and M. J. Crochet, Birkhauser Verlag, 1995*

Paul M. Naghdi, born in Tehran on 29th of March 1924, belonged to the 
group of prominent immigrants, who settled in the USA before, during, or 
after the world war II. Most of his academic carreer, since 1958, was con-
nected with the University of California at Berkeley where he played a lead-
ing role in the establishment and work of a Division of Applied Mechanics in 
the Department of Mechanical Engineering. Throughout his career, Naghdi 
provided invaluable service to the engineering profession through his work 
on numerous universities, committees, and editorial boards. In recognition 
of his distinguished achievements Naghdi was beneficiary of many awards in 
the USA and abroad. His university honored him with The Berkeley Cita-
tion. He died on July 9th, 1994 of lung cancer.

Naghdi has carried out important, fundamental research in many dif-
ferent areas of the mechanics of solids and fluids, including the theory of 
shells and plates, linear and nonlinear elasticity, plasticity, viscoelasticity, 
thermodynamics, and electromagnetism. Naghdi formulated the shell the-
ory by direct approach, based on postulated exact properties of E. and 
F. Cosserat brothers surface, and next together with a famous A. E. Green 
and W. L. Wainbright proposed a dynamical theory of Cosserats surface. 
The idea of the moment theory of elasticity can be traced back to the time 
when the fundamentals of the mathematical theory of continuous media 
were conceived by Cauchy and a group of French mathematicians at the
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beginning of the nineteen century, however it didn’t attract much attention 
of scientists working in mechanics. The monograph by Cosserats ( Theorie 
des corps dcformables) which appeared in 1909 was known in Europe, and 
cited by many reserchers, however less understood mainly due to compli-
cated notation. The advance in this branch of solid body mechanics was 
commenced by R. D. Mindlin, C. Truesdell, E. J. Ericksen, R. A. Toupin 
and others only in fifties and later. C. Truesdell invited P. M. Naghdi a 
monograph on shells and plates for the Encyclopedia of Physics (Handbuch 
der Physik). The a.chievments of Naghdi in the theory of shells influenced 
his generalized theory of rods. A rod was modelled as a Cosserats curve. 
Naghdi with his co-workers performed a number of experimental studies on 
yield surfaces for metals, and contributed in infinitesimal theory of plastic-
ity. Together with A. E. Green, and next with other co-authors he made a 
significant progress in a general treatment of finite plasticity. Naghdi him-
self and with his former student J. A. Trapp generalized, on finite plasticity, 
the known postulate by Drucker and Ilyushin. In a series of co-authored pa-
pers Naghdi constructed a dynamical theory with effects of microstructure 
of Cosserats continuum type. In a number of papers, written jointly with 
other authors, he made significant contributions in the linear and nonlin-
ear theory of elasticity, viscoelasticity, theory of fluid sheets and jets, and 
other applications of Cosserats continua to problems of the mechanics of 
fluid. Naghdi contributed also to thermomechanics of deformable continua, 
theory of mixtures, and general continuum mechanics.

He was a gifted teacher. This I know not only from the evidence of his 
students and co-workers but also from my own experience, I personally was 
privileged to be able to listen to his excellent presentations of new ideas, 
to take part in discusion on conferences, and to have a seminar talk on his 
seminar in the time when he served as the Chairman of Division of Applied 
Mechanics at Berkeley.

The list of publications of P. M. Naghdi consists of 220 papers, a mono-
graph and 5 special publications, it does not include papers submitted for 
publication at the time of His death. The book contains P. M. Naghdi por-
trait, foreword, exaustive biographical sketch, and the list of publications. 
The 38 original papers, contributed by 59 authors, have been grouped into 
six parts. The parts correspond more or less to the branches of mechanics 
in which P. M. Naghdi has worked. The first part refers to the problems 
of nonlinear and linear theory of elasticity, here 16 authors have submit-
ted 10 papers. In this part P. Chadwick discusses “Inter]acini and surface 
waves in pre-strained isotropic elastic media”, L. B. Freund writes “On the 
stability o f biaxially stressed elastic material with a free surface under vari-
ations in surface shape ". The second part of the book has been devoted to 
the general continuum mechanics, in this field we find six papers, among
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them the papers written by J. L. Ericksen ( Remarks concerning forces on 
line defects), W. A. Day {On entropy and incomplete information in ir-
reversible heat flow), C. M.Dafermos (A system of hyperbolic conservation 
laws with frictional damping). In the third part titled “Plasticity” one finds 
five papers, including the papers by D. C. Drucker and M. Li “Stable re-
sponse in the plastic range with local instability” , and by A. H. England, 
P. W. Gregory, and T. G. Rogers “ Finite elasti-plastic deformations of an 
ideal fibre-reinforced beam bent around a cylinder” . Part IV devoted to “ Bi-
ological and new technological materials” contains four interesting papers, 
namely: Y. C. Fung “Stress, strain, growth, and remodeling of living organ-
isms” , R. M. Christensen “ The hierarchy of microstructures for low density 
materials” , I. Muller “Swelling and shrinking of poly electrolytic gels” and 
an experimental paper by four authors D. B. Bogy, C. J. Lu, Z. Jiang, 
and T. Miyamoto “ Experimental determination of tribological properties of 
solid films” . Part V contains 10 papers by 19 authors devoted to problems 
of fluid mechanics. Here we mention a paper by A. E. Green (by the way 
Green was Naghdi’s co-author in 79 joined papers) “ On gravity waves in 
channels” , the next paper by W. C. Webster and J. V. Wehausen is titled 
“ Bragg scattering of water waves by Green-Naghdi theory” . The last Part VI 
(Dynamics) contains three papers. S. H. Crandall has considered “ The effect 
of damping on the stability o f gyro skopie pendulums” , C. S. Hsu “ Dynamical 
systems considered as ordering machines” , and J. Casey “ On the advantages 
o f a geometrical viewpoint in the derivation of Lagrange’s equations for rigid 
continuum” .

The book contains 847 pages of text and ends with the Author Index, 
meaning the Authors of the papers included in the book.
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