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Summary

The problem of constructive optimatization is exdsées a long time as it is the
constructive itself. Every time, engineer thoughswaadresses in order to decide the
main issues, which are related to the approachofenaximal economy of materials.
Also, to the improvement of technologies of makihg constructions and to reduce
their montage terms. Naturally, method of approaictesolving the problem on each
historical stage was stipulated by the level ostd building theory and practice.

Effectiveness of construction is determined, fokstll the material, made by.
Recently, increased and high-strength steel, imaotuthe high-strength steel rope and
wires, which gives the possibility to reduce th@stouction mass significantly. Some
works are dedicated to the research of effectiverdstheir useless in traditional
systems and the sphere of rational using of thienah

Acting norms of designing of steel and aluminunmstouctions consists the
instructions about using of any kind steels andofuson the base of building’'s
destination.

Rational distribution of various metal in constian elements is densely
connected to the type of system and representsfahe main task of optimal design.

Measures of construction, used in the building, marking-out mainly by the
designer, who establishes the geometric schemgstdra. Examples of optimal tasks
of this type are: to determine the height of comqmbbeam from the minimum of its
price, marking-out of height of rafter steelworkrr the minimum mode of mass and
etc.

Selective recommendations of geometric schemees lworked out for
statistically elucidating systems, in which thetdsition of internal efforts is partially
determined by acting loadings and system geomé&tfiyat about the statistically
indeterminable systems, situation is significaxiif§icult.

For the systems, which have the same contoureofiitis, mainly at time of
selecting the rational statistic scheme, for exangétermination of location of joints
and bundle interface has a great meaning duringdbelving of common task of
construction optimization. On the received decisdistribution of internal forces, i.e.
the elements among the separated elements is psévidepended on. This task is
partially decided for some widely spreader consioac(e.g. for hinged-overhung
beam, for hinged arches, for some framework systems
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In some cases, selecting of statistic scheme itdibg is possible on the base
of comparing of various version.

Herewith, the decisions, which are based on tlhecsen of optimal statistic
scheme of construction are possible. For examplly, io case of external loading,
optimal statistically indeterminable system is awdtically become the result of
exclusion of statistically determinable over measetations.

Decision of questions of crosscut types of beamsiractions’ elements, as a
rule, is done from the position of inter-sweep bg minimum criteria of the mass, by
foreseen of requirements of unification and typingor illustration of this, we can
name the method of inter-sweep of compound crosadwule and eating crosscut and
angel lighting steelwork cut appointment recomméoda and centrally of non-
centrally compressive columns. Measures of crossatg marked-out according to
the statistically calculating results, which makee tgreat influence upon the
effectiveness of constructions. The term “optimadigeing” was originated namely
from various calculation of construction versiorhigh was selected for design. If the
construction is statistically determinable, effomsit elements are determined for
selection. During the calculation of statisticaliydeterminable systems by the
classical methods of building mechanic (with conebirmethods of efforts shift), it's
necessary to make the cuts again or their stiffeemsd then, we can definite the
efforts, acting in the construction elements. s tpoint of view, final result is
depended on the experience and intuition of a desigAdroitly of un-adroitly, not
only the labor-consuming character of calculatialgo the economical index of
construction is depended on the profile measumesaddition, we can see the
incomplete strained elements, that's to say thanthterial will not be wholly used in
the construction. Now, methods of direct desigedbaborated, which are based on
the decision of buildings’ theories task. The essent it is that crosscuts of
statistically indeterminable systems are selectabraling to the calculating efforts,
acting in them. Also, for statistically indetermimi@ systems we have a lot of versions,
which satisfies the conditions of balance and spoedingly, lots of system, in which
elements, the efforts are equal to any previoushgrthined volume. On the base of
resolution of back-task, we can select the cro$s-éo compliance with the
calculation efforts.

In statistically indeterminable systems, distribat of internal efforts are
determined by the geometrical scheme of constnucty disposition of joints, by
acting loading and by the ratio of elements’ s&ffa. In some cases, the stiffness’s
may be marked out anyway, which stipulates the Inytof possible decisions.
Whereas, condition of optimality that’s so callezhi@vement of price minimum and
materials mass requires only distribution of in&refforts, in order to complete this,
we should carry some initial efforts in the conetion — previous tension. Only in one
case, statistically determinable system, which thasminimum mass, will be most
useful without initial efforts — at time of actirng one permanent loading.

Such modification also should be theoretically elcat time of acting of
changeable loading, but for the realization of thsolution it is necessary to carry the
changeable initial efforts in the construction, g¢thmeanings must be changed on the
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construction on the base of external loading locati It should be mentioned, that
initial effort is one of the first with its meaningmong the progressive ideas of
construction form origination.

Initial effort give us the possibility: 1) to chga the strained condition and to
reduce the outgo of metal, i.e. optimal decisionta2reach the regulation of efforts,
i.e. to make the most useful distribution of theémtfansform the compressive bar as
strained, we change the reversal cycle of bar wgrkiy fluctuating cycle and etc).
Possibility of such regulation gives us the podisybio distribute the materials among
the elements, to use the high-strength steel, rasoimpressive bar, so for such bars,
which feels the reversal influence.

Let's discuss the main conditions of optimal dessymetal bar constructions.

Setting of optimal design task significantly defnthe method of their
resolution and the possibilities of their realieati Final result should be satisfy the
building norms and rules requirements. That's whysmsimplification is not
allowed. Any king calculation of construction skibue based on the conditions,
received in design modern practice and should betméhe main regulations of
traditional methods of building mechanics.

It should be mentioned, practically each metalstauction corresponds to the
linear-deformed systems, notwithstanding of physiggometric and sometimes,
existence of constructive not-linearity (nonlinemmnection among the influences,
efforts, voltage and deformation is said). Neglefcphysical nonlinear is depended
on the working idealization of materials in thexflality limits — alloy of metal and
aluminum are discussed, as the best flexible thiigey can avoid the geometric
nonlinear according to the formed scheme undetaia@ing, but construction, which
is typical for unilateral-connecting systems, éog.air-stand constructions, in order to
carry the limitation in efforts mark.

Abovementioned terms of linearization are carrredot only for simplifying
of calculation. Their usage in the tasks of bar esyst optimization gives us the
possibility to use the most collaborates and a gexb mathematical methods for
discussion. Herewith, accuracy of calculation iis ttase is the same, as it is at time of
leadership of design by traditional methods.
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