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2) m6039 dmwmby J90mmLobzMgwo;
3) 6039 dmmbHg 990mbsBOzmMEo.
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+— [ k(ta)ode = f 1), (1)
/4 7y,

ab
bosog f(t)) @ k(t,t,) 8mb6dg0900 36mdowos, bawm @(F) Lsdgdbo gmbIzoss.
OMamO3 3bmdowos sy, Fgdmbzgzsdo el 59al Loby:

t+t +dcosf

kt,t = )
(t.1) (t+t,+dcos3)’ +d’sin’
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Summary

NUMERICAL SOLUTION OF SOME PROBLEMS OF STRUCTURAL MECHANICS BY
APPLICATION OF SINGULAR INTEGRAL EQUATION’S METHOD

The founding of exact solution of number of practical problems of structural mechanics is reduced
to computation of such integrals, or to solution of integral equations that is rather complex and in some
cases impossible. In such cases for solution of problem is necessary application of numerical methods.
In turns, the development of algorithms numerical solutions and their computational realization is
connected with certain complexity and includes several significant stages. Firstly for the numerical
solution of certain problem would be developed according mathematical algorithm. Naturally at
development of such algorithm would be provided the solved tasks features: in particular. The
algorithm fully will describes the problem’s nature and explain as exactly as its content. On the other
hand would be as possible exact and stable regarding to computational process.

The dissertational work is concerned exactly to study of such problems for some tasks of structural
mechanics. In particular, it includes definition methods of foundations joint deformation, selection of
main variants and computational realization, development solution algorithms for crack tasks higher
order of precision and their and computational realization.

The presented work conditionally would be divided on two basic parts. In the first part is
considered on foundations settlement (settling that in turns causes cracks initiation), development of
numerical solution’s modern methods and due them computational realization; in the second part due
application of method of singular integral equations for practical problems of structural mechanics
construction of high order precision numerical solutions algorithms and computational realization.

Buildings foundation deformation (settling) calculation represents one of basic problems of
structural mechanics. In the presented by us work are given foundations settling calculations by
different methods. Are shown advantages as well as disadvantages of these methods and their
application fields.

The foundation settlement in building often causes cracks initiation that further propagation
causes the buildings destruction. In the presented work is developed theory that gives the possibility to
calculate the stresses values on arbitrary small neighborhood of cracks ends that gives the possibility
to perform such distribution of stresses that gives the possibility to avoid further destruction of
building. If the further cracks propagation is unavoidable, then building developed in dissertation
theory is possible to forecast the cracks expected propagation direction.

As it is shown due investigations by singular integral equations, in comparison with other known
methods, exactly are described complex nature of arisen problem (especially in crack tasks). Thus the
developed in dissertation development construction of such equations high order precision numerical

solution algorithms represents the actual theme.



In the crack tasks often is difficult to describe the straight lines by exact parametric equations
(often it is impossible) and is known only graphical shape of this straight line. In such cases as it is
indicated by experiments, is effective the method of singular integral equations.

For such type of numerical solutions of task’s, when crack has arbitrary smooth or site-by-site
smooth straight line shape, are constructed high order precision schemes and are developed according
computer programs.

The scientific novelty of presented dissertational work is presented in following:

1. Are studied foundations joint deformations definition different methods;

2. Is presented definition of foundation settlement by layered (provided with computer programs)
summation, elastic layer with limited thickness, equivalent layer and progressive approximation
methods;

3. By random search method is developed and provided by according computer program optimal
parameter search algorithm;

4. By application of singular integral equations is constructed and provided by computer program
high order precision numerical solution algorithms:

a) For some problems of structural mechanics;

b) For some stationary and non-stationaty problems of aerodinamics.
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