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Abstract

In modern design practice interest to mobile or dynamic architecture is being
increased more, which in frequent cases is caused by theoretical concepts of mobile
construction supporters, metabolism of kinetic architecture, requirement of
multilateral use of space and such traditional and conservative fields as architecture
and construction are standing at the edge of basic changes. Among these changes one
of the principals are transition to the construction of dynamic or as often called
transformable forms. Aim of this transition is settlement of many actual problems,
human approachment to nature, growth of comfortable, and principally, opportunity
to change morally old functional dependences among separate elements of building
(or inside the building).

It is clear that constructions are important means in mobile architecture in
order to achieve a goal. Today's constructional idea refers to searching of over-light,
multifunctional elements, role of which are existence of not only bearing structures,
but internal equipments and communications — awning, pneumatic structural and air-
bearing, thecal volume, transformable systems (stalked, bracing wire-stalked, panel),
self-driving structures — this is an incomplete list of those structures which are used in
dynamic architecture.

Though modern level of transformable systems construction, which is a
synthesis of engineering constructions and mechanisms, does not meet with the
requirements arisen towards it, because united common theory is not formed, by
which systemic analysis of transformable constructions will be conducted from
determination to classification. Constructional solutions have been processed not
quite enough with regard to high technical-economical and exploitation indexes; field
of their use and fields to be used in perspective have not been defined completely.

According to modern tendencies the most principal factors for effective
performance of construction process are economy of building materials, growth of
haulage ability of construction by using cheap materials, improvement of exploitation
provisions and growth of reliability.

This paper titled “Seismic Stability of New-Type Transformable Structure in
Consideration with Theory of Reliability” refers to attempt of complex settlement of
above-mentioned problems and accordingly, it is considered that issues arisen in it are
actual.

Aim of the paper is to present processing of calculation of new-type
transformable structure and construction issues. 1 patent GE P 2010 5097 B, [official
bulletin of industrial property, #20, 25.10.2010] is issued by National Intellectual
Property Center of Georgia “Sakpatenti” to technical solutions done in the paper.

New-type transformable structure presented in doctoral thesis is belonged to
perform solutions of large-span civil and industrial buildings.
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Structure consists of two identical parts, frame of which is equipped with
arches comprising hard elements. Arches are placed in horizontal and vertical rolling
guides, but internal knots are connected to each other with the ropes being in upper
and lower plain. Ropes are connected on winches having multi-chute drums. Separate
pneumatic pillow is placed among every two adjoining arches, length of lower surface
of which is less than the upper one, by which arched outline of pillows will be
provided after opening. Each pillow through flexible pipe is connected with
compressor. Regulatory fixators are provided in knots of hard elements of structure
required for transformation of structure. Each part of construction, at the side of abut,
has bearer brackets, extensible-folding equipments are placed on them.

Technical result of structure is achieved as follows: hard elements of
construction and pneumatic pillows fastened on them are gathered with bearer
brackets, ropes are wound on multi-chute drums of winches on minimal length. From
compressor of both part of construction, surplus pressure of air with equal size is
supplied through flexible pipe, as a result of which vertical and horizontal couple of
forces having opposite marks are arisen in the pillows in all four directions. By
vertical couple of forces, due to differences in areas of pillow surfaces (upper area with
previously calculated size is more than the lower), pillows are formed — their form
coincides with outline of hard elements of structure, but energy released as a result of
resting against brackets and adjoining hard elements of horizontal couple of forces
through rolling systems causes relocation of construction to guide (on horizontal or
inclined surface) — structure is spreaded.

Structure is shut with the following sequences: valves are opened in the
nearest pillows of the brackets; surplus pressure of surplus air is driven out from them,
as a result of which pillows return their primary condition. In parallel of their
reduction in volume, through winding the ropes on drums of winches, arches are
returned to bearer brackets. After shutting the first nearest pillows and returning of
the hard elements to the primary position, process is successively repeated for every
pillows of structure.

Doctoral thesis includes calculation of new-type transformable structure on
computing machine by use of software. Calculation is done through software “IIK
JINPA version 9.6 (R9)” of Ltd “JIMPA codt” in Kiev, Ukraine.

Scientific novelty of the paper is a new-type transformable structure. New
constructional solutions, methodology of calculation are developed, practical cost of
construction is determined, which is confirmed by analysis of results gained from
technical-economical calculation.

“New-type transformable structure” processed based on theoretical studies,
practical experience and current constructional norms-rules and recommendation, is
effective with regard to methodology of calculation and received economical result.
But its complexity and proximity with mechanisms of kinetic structures give a chance
to use control program devices and electronic systems as movable elements. Herewith,
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its use in building of transformable constructions (patent GE P 2010 5097 B) is
advisable.

In realization of proposed new type structure, transformation of roofing will
be provided in buildings, weight of roofing, cost of material, duration and cost of
building will be reduced, seismic stability and reliability of structure will be raised.

Main results of dissertation are reported at the “81st Student Open
International Scientific Conference” of Georgian Technical University held in Tbilisi
in 2013 and won first place.

3 scientific articles are published on the mentioned paper, 1 patent (GE P
2010 5097 B) is issued by National Intellectual Property Center of Georgia
“Sakpatenti”.

This paper includes introduction, 2 chapters, main conclusions, applied
literature and annexes.
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