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like packet with the middle layer made of softer (rubber-like) material it is proved 

appropriate to apply seismoisolations in seismosteady construction. 

The asymptotic method may become the base for studying the interaction of 

plates and shells with different physical fields. The method is applicable for the so-

lution of connected dynamic problems of thermoelasticity for isotropic and aniso-

tropic plates. 

Space dynamic problem of electroelasticity for a beforehand polarized pie-

zoceramic plate is solved. Problems of straight and backward piezoelectric effects 

were considered. The asymptotic orders of the stresses tensor, displacements vector 

components, the electric field potential, the components of the vectors, correspond-

ingly, the electric field strength and electric induction of piezoceramic plate are es-

tablished. By an asymptotic method simple recurrent formulae, permitting to deter-

mine the displacement vector components, the stresses tensor and the stressness of 

the electric field with a beforehand given asymptotic exactness are derived. In gen-

eral case different variants of space boundary conditions on the facial surfaces of 

the plate are satisfied. Dispersion equations for determination of frequencies values 

of outer effects, conducting to rise of resonances under shear and longitudinal vibra-

tions are derived. The roots of these equations are found. 

The analogous class of problems for piezoceramic shell, polarized along the 

thickness, is solved. 
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During the last 50 years the nanotechnology is established as one of the ad-

vanced technologies manipulating matter on an atomic and molecular scale. By this 

approach new materials, devices or other structures possessing at least one dimen-

sion sized from 1 to 100 nm are developed. As usual if the size decreases some ef-
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fects (for example, surface stresses) are more significant in comparison with effects 

of materials and devices of conventional size. Such effects are statistical mechanical 

and quantum mechanical effects among others. They results in significant changes 

of the properties in comparison with the properties of the bulk material (see [14] 

among others). This is experimentally established also for the inelastic properties, 

see, for example, [5, 6]. 

With respect to several applications resulting, for example, in new material 

properties the questions arise: 

• how to model such nanostructures, 

• how to design nanodevices, and 

• how to predict the new properties. 

Two approaches are suggested 

•theories which take into account quantum mechanical effects since they are 

important at the quantum 

•theories which are based on the classical continuum mechanics adapted to 

nanoscale problems. 

In recent publications various approaches of modeling are presented. Many 

contributions are coming from physics (first approach) and yields in equations 

which are not similar to the usual equations in the engineering analysis of structures 

or engineering simulations of the material behavior. By this way we get results de-

scribing qualitatively and quantitatively correct the effects related to the nanosize. 

Since nanoeffects are connected with the size of atoms and molecules molecular 

modeling codes are used in numerical simulations. The disadvantage of this ap-

proach is that the engineering analysis of real nanostructures taking into account the 

three–dimensional behavior is not trivial. So in engineering applications the second 

approach is preferred. In contrast to the aforementioned approach in various appli-

cations Continuum Mechanics based theories are applied. It can be shown that the 

classical Continuum Mechanics is unable to simulate the properties of nanostruc-

tures in a correct manner [79]. Several improved theories for the analysis of 

nanostructures are developed, for example, 

• Cosserat or micropolar theories,  

• Continuum Mechanics theories taking into account surface effects, and  

• Gradient theories. 

It should be noted that these theories can be combined with the classical struc-

tural analysis introducing models like beam, rod, plate, shell, etc. as basic one- or 

two-dimensional models. Now there are developed several theories like, for exam-

ple, the mechanics of nanocomposites which is widely discussed in the literature 

(cp. the review [10]). Alternatively, the behavior of the crystal lattice is modeled 

based on Continuum Mechanics, for example, in [11, 12]. 

Below we present the basic features of the classical Continuum Mechanics and 

discuss one possible improvement (the account of surface effects) which is helpful 

in nanomechanics. Gradient and Cosserat theories will be not discussed. They are 

presented in [1316] among others. 
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Summary. Chirality is a geometrical character that influences heavily the me-

chanical, electrical, and thermal, properties of a CNT, especially when its radius is 

small; in particular, a variety of chirality-dependent mechanical phenomenologies is 

described in [6, 2, 5, 9, 13, 14]. In this talk, which is based on joint work with 
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