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Professor Paolo Maria Mariano Location of the activities:
DICeA, Universita di Firenze (ltaly) The course will be held in the Departament of MaterScience of the ETS de
_ _ ) ) _ ) Ingenieros de Caminos at the Universidad Politécrde Madrid (Avda. profesor
Escuela de Ingenieros de Caminos, Universidadéealita de Madrid, Aranguren s/n, 28040 Madrid).
September 15th-26th, 2008
y ) Program:
Programa de Doctorado (con mencion de calidadjuéisiras First week (September 15th-19th from 4 p.m. tor6.)p.
Motivation of the course: Essential elements of the mechanics of complex bodies.

Stringent technological requirements of sophiséidaperformances of material andThe main topics cover will be the following:

structures and of circumstantial control for micl®vices and other types of machinery

at multiple scales can be satisfied often only egort to or allowance for complex . Representation of material elements.

materials. The adjective complex is used to empkattiat the attention is focused on . Extended notions of observers.

bodies in which changes in their material textymecisely the substructure at various . Geometry of substructural interactions: power balkdnce.
sub-scales (from nano-to-mesoscopic level), prontipenfluences the gross behaviour . sypstructural inertia.

through peculiar interactions generated by subtratchanges. Examples can be found. Constitutive structures.

in condensed matter physics, in particular softdemsed matter. Their list includes . Examples of complex bodies.

liguid crystals, bodies with dense distributions roficrocracks, quasiperiodic alloys, . |dentification of constitutive structures fronsdiete lattices.
polarizable materials, various types of composiesl bodies with strain gradient . | gtent substructures.

effects. Even standard structures like beams amdsslcan be modelled as one-

dimensional or two-dimensional complex bodies. Second week (September 22th-26th from 4p.m. to §p.m

lk:lq}\(/jv_lthstfandlng thke fvarltity of sEec!aI m?dels Ombm_j'fs’j S g_enﬁral_tmc’dellnﬂuence of the material substructures on the evolution of defects.
uilding framework for the mechanics of complex exists: basically it is a ho main topics cover will be the following:

multifield continuum description involving maps repenting the morphology of the
material texture on some finite-dimensional mauwifalthe so-called manifold of
substructural shapes). Such a framework unifiesulaopspecial models of particular
classes of complex bodies and clarifies the phisitainsic nature of their structure.

- Lagrangian dynamics of complex bodies, Noetheotbm and covariance.
- The principle of relative power.
- Discontinuity surfaces.

. - Line and point defects.
Aim and scope of the course: Cracks in complex bodies.

The basic aim of the course is an introductiorht® mechanics of complex bodies. The . Examples of applications.
attention is focused primarily on the general mduelding framework of the . Research perspectives.
mechanics of complex bodies. Then it is shown hawhsa general framework is

specialized to represent the mechanical behaviocomcrete examples. The path toward

numerical schemes is also indicated, research @etigps discussed.

The course will be offered in english and for ardianoce that could be mainly:
mathematicians (either pure or applied), engindeigl, mechanical and materials
science) and physicists. The course is though tobgraduate students and researchers
in general.



