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The problem statement. In search for ways to develop mega cities in
the balance between artificial and natural environment is becoming a
general trend of our time [1, p. 8]. In modern cities, the development of
high-rise buildings to improve their adaptive characteristics, the possibility
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of transformation taking into account the changing external and internal
conditions, providing a reliable, comfortable and healthy environment for
people living in high-rises. Research on the use during the design of natural
analogues and their formation are an important area for solving various
problems of bioclimatic high-rise construction. The aim of the research is
to identify the relationship between natural analogues and high-altitude
bioclimatic structures to determine the natural means and mechanisms for
creating of bioclimatic design.

Results and discussion. In nature, the formation of various forms is
associated with the principle of structural optimization, where the
distribution of stress and loads harmoniously corresponds to the
optimization of form and the concepts of tectonics and architectonics in
design and architecture. The tasks of bioclimatic modeling of high-rise
buildings are aimed at interaction with nature, which can be realized,
including the use of analogues or bio prototypes of natural structures. In
this way, based on the tectonic approach in the design of a high-rise
building, the logic and stability of its constructive, functional and visual
structure is formed, the formation of harmonious and aesthetic vertically
developed objects of urban design is ensured. For natural structural systems
are characterized by:

— reliability, based on the evolutionary development of selection;

— adaptability as the ability to integrate and interact with the
environment to ensure vital functions;

— stability, which is determined by the means to respond quickly to
influences; efficiency, which is determined by reliability with minimal
energy and resource Costs;

— uniqueness provided by a combination of the above characteristics.

Thus, the level of stability of the constructive decisions made on the
basis of natural analogues gives the chance to increase interaction of
external environment with maintenance of functionality and harmony of
forms of a high-rise building. The idea of using natural design solutions
as analogues in the process of architectural design of buildings has a
long history [2, p. 12]. Thus, in the second half of the nineteenth
century English architect J. Paxton designed a new lightweight glass
ceiling design of the Crystal Palace at the Great Exhibition in London,
1851 [3] (Fig. 1b).

A natural analogue of the construction of the coating was the ribbed
structure of a floating leaf of the aquatic plant of Victoria amazonica,
which grows up to 2 m in diameter and can withstand a weight of up to
50 kg without sinking into the water [4]. At the bottom, the sheet is
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reinforced with thick and strong streaks connected by transverse
diaphragms. So, the structural material is concentrated on the main voltage
lines. In this case, the membrane of the sheet has a minimum thickness, due
to this distribution of the material achieves significant strength with
minimal material consumption (Fig. 1a). An analogue of the natural
structure of this plant has found its place in modern structural solutions of
high-rise buildings. For example, in the high-rise building of Capital Gate,
in Abu Dhabi [5], a load-bearing structure with a diagonal grid was used —
an external exoskeleton for the perception of wind force and seismic
pressure (Fig. 1c). In addition, the exoskeleton provides stability of the
curvilinear shape of the building with a complex geometry with an angle of
18°. 728 specially made diamond-shaped glass panels are attached to the
edges of the grid, which are installed at different angles due to the complex
geometry of the structure. In total, the tower contains more than
12,500 glasses, which significantly reduces the cost of artificial lighting.
Among similar skyscrapers are 30 St Mary Ax, London, UK, as well as
Hearst Tower, New York, USA.

Figure 1. Application of tectonic shaping on the basis
of natural analogies:
a — ribbed buds of a floating leaf of the aquatic plant
of Victoria amazonica [4]; b — Crystal Palace, the Great Exhibition
in London, 1851, arch. J. Paxton [3]; ¢ — mesh system "diagrid"
in the outer shell of the high-rise building Capital Gate, Abu-Dhabi,
United Arab Emirates [5]
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A natural analogue of the construction of the coating was the ribbed
structure of a floating leaf of the aquatic plant of Victoria amazonica,
which grows up to 2 m in diameter and can withstand a weight of up to
50 kg without sinking into the water [4]. At the bottom, the sheet is
reinforced with thick and strong streaks connected by transverse
diaphragms. So, the structural material is concentrated on the main voltage
lines. In this case, the membrane of the sheet has a minimum thickness, due
to this distribution of the material achieves significant strength with
minimal material consumption (Fig. 1a). An analogue of the natural
structure of this plant has found its place in modern structural solutions of
high-rise buildings. For example, in the high-rise building of Capital Gate,
in Abu Dhabi [5], a load-bearing structure with a diagonal grid was used —
an external exoskeleton for the perception of wind force and seismic
pressure (Fig. 1c). In addition, the exoskeleton provides stability of the
curvilinear shape of the building with a complex geometry with an angle of
18°. 728 specially made diamond-shaped glass panels are attached to the
edges of the grid, which are installed at different angles due to the complex
geometry of the structure. In total, the tower contains more than 12,500
glasses, which significantly reduces the cost of artificial lighting. Among
similar skyscrapers are 30 St Mary Ax, London, UK, as well as Hearst
Tower, New York, USA.

Conclusions. The analysis of examples the use of bionic directions in
the formation of architecture shows the prospects and the effectiveness of
their application introduction and formation of a new way of life based on
the development of ecological consciousness and the search for new forms
of harmonious coexistence with nature. The evolution of the bionic
approach in eco-design has led to a new stage, such as the need for the
introduction of new strains and concepts and the formulation of the out-of-
the-box principles, adoption of the development on the basis of the analysis
of folding systems and synergistic design. This is especially important for
solving the problems of bioclimatic high-altitude architecture, the
formation of which is associated with a significant number of parameters to
achieve natural similarity not only in form and technology of formation,
but also in the existence of high-rise buildings.
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ITuTanHs MTOCKOHAJIOCTI 1 IKOCTI BiYHE MUTAHHS, SIK 1 caMe OyIiBHUIITBO.
Jns ycnimHOi misipHOCTI OyIiBENbHOI OpraHizamii JTyXe BaKIMBO MaTd
3aMOBJICHHS, a A IIhOTO Tpeba 3a0e3MeYnTH KOHKYPEHTOCIIPOMOXKHICTH
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