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for example in classical field theory, plasma physics, or computer vision and graphics. However, similar discretization schemes for shell elasticity are yet to be designed.

The purpose of this workshop is to bring together experts in mathematics, theoretical mechanics, and numerical methods, to discuss and foster the development of structure-preserving
algorithms applicable to elastic continua described by partial differential equations. In particular, we will focus on algorithms relevant to elastic shells.

A. Dziubek, M. Karow, C. Stoica, E. Rusjan

Wednesday, 8/28

Thursday, Friday, 8/29-30

Saturday, 8/31

Sunday, 9/1

9:30 Shell Elasticity and Cosserat Rudiments of Geometric Exterior Calculus and Workshops, Discussions
Theory Methods Structure-Preserving all day
Lecture
Exercises Michael Karow, TU-Berlin, Germany Cristina Stoica, Wilfrid Laurier, CA Discretizations
Discussions Andrea Dziubek, SUNY Poly, Utica References
Michael Karow, TU-Berlin, Germany 1] E. Cosscrat and F. Cosserat, Théories des Corps Déformables. 1 b 00
The formulations of Lagrangian and Hamiltonian me- Edmond Rusjan, SUNY POly, Utica . Cosserat and F. Cosserat, .eome.s es Corps Dé o'rma es. .erman'n, aris, o |
. . - . ) . ) . 2] A. E. H. Love, “The small free vibrations and deformation of a thin elastic shell,” Philosophical
]‘O‘ 50 Elastic shells can be modeled as two-dimensional elas- chanics in the COOfdlﬂate—ffee language Of dlﬁereﬂ— Transactions of the Royal Society of London. A, vol. 179, pp. 491-546, 1888,
tic bOdieS Wlth A refereﬂCe Sha e not ﬂ@C@SS@Iﬂ ﬂat ’ ’ Ve : . : : 3] G. Kirchhoff, “Uber das gleichgewicht und die bewegung einer elastischen scheibe..” Journal fir
B k d th t th t d b th p b ( }lf ) tlal geOmetry prOVIde & Unlfylﬂg fr&mework fOI‘ maﬂy Exterlor CalCU.hJ_S 15 a generahzatlon Of CalCU_IU_S tO . die reine und angewaniﬁe Mithematik vol. 40 ppg. 5%88 1850. !
Il 11 Wi Il Imemniprance (11l alle ' ] ’ : . . . 7 7 ’
e : : .Ca Wik 0 P Seemlngly dlsparat.e. physm.al System& such as V- manifolds and allows the definition of differential op- 4] P. Naghdi, Handbuch der Physik, vol. 2, ch. The Theory of Plates and Shells. Springer, 1972.
?ndlg)oegld};}llg (COUt_Of_Izlai)ne)tﬁﬁeCt[i'] L 1 | pal”tlcle SyStemS, flgld bOdleS, fluids and other con- erators in a coordinate invariant manner, which can [5] A. Eringen, Microcontinuum Field Theories I: Foundations and Solids. Springer, 1998.
Il € LOSSEra rotners ased OIl carilier ' ’ : : : .. . W. T. Koiter, “On the nonlinear theory of thin elastic shells. I- Introductory sections. II- Basic
]' ]' : ]' ]' k f?L [2] d K hh ﬂg [3] ’ th ﬁ tt d tmua, and eleCtrOmagﬂeth and qu&ntum SYStemS. A theﬂ be dlSCfthZGd by INtrinsic COmpUt&thH Of quall- . shell equatiton;. I11- tSimpliﬁed Sheli eclua}(tion;J 7 Kom:zklijke Nedefrlc:ndse zilkaydemtz’e van Weten-
WOTIr'K OI LOVE all 1IrCIno were tne 1rst to dae- ' ’ -7 . . : . . . . ’
. oy . N . 17 y bells i + famous example is that of the ideal flow: in 19667 V.1 tities in the finite elements apprOXImatmg the shell schappen, Proceedings, Series B, vol. 69, no. 1, pp. 1-54, 1966.
rrve € 2overiling eguatlons Ol €lastlC snells 111 Lerins 1 1 1 : . 7] E. Reissner, “The effect of transverse shear deformation on the bending of elastic plates,” ASME
Lecture e 5 ; gl qt 1; I o] Arnold observed that Euler ideal fluid motion may be surface.  For computational purposes, exterior cal- 7) " e, The o ctof transere tion on t g of elastic plates,
' : Ol SUIress and couple stress tensors. 11 contrast to Clas- ' ] ’ ’ _ ’ . : : : ’ '
Discussion ol C . Ir)rh h th Nest tit ldeﬂtlﬁed with geOdeSIC ﬂOW on the volume PIESEIVING culus has been discretized as finite element exterior [8] M. R.D., “Influence of rotatory inertia and shear on flexural motions of isotropic, elastic plates,”
SlCal Lontinuuln cory —wilere tne sinailtiest Constitu- ] ' ] ’ ' . : SME J | of Applied Mechanics, vol. 18, p. 3138, 1951.
| Cory . . diffeomorphisms, with a metric determined by the caleulus (FEEC) [14] and discrete exterior calculus 7 Journal of Applied Mechanics, vol. 18, p. 3135, 1 o -
12 30 t1ve element Of medla 1S the ponlt_partlcle—7 Cosserat ﬂU_id’S kiﬂetiC energy [10] MOT@OV@T, ideal ﬂUld mo- (DEC) [15 16] 9] gbélarlet, An Introduction to Differential Geometry with Applications to Elasticity. Springer,
: , 16. -

Light Lunch

theory, generalized by Naghdi [4], Eringen [5] and oth-
ers, takes shell media to be a two-dimensional medium
with microstructure that has additional rotational de-
orees of freedom, so called directors. Thus, transla-

tion may be understood as the infinite-dimensional
counterpart of the free rigid body dynamics. The
methods of geometric mechanics systematically devel-
oped this result from the Euler-Poincaré variational
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