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Abstract

In the article, the constructions used in the restoration of buildings are studied; the
physical-mechanical properties of the constructions, their importance in ensuring
durability are studied. In addition, in the historical monuments of Uzbekistan, the
appearance of the dome constructions of the upper part of the building, the diameter
of the outer dome and the materials are indicated. In historical buildings, the
characteristic features such as the expansion of vaulted rooms, their efficient use and
the creation of convenient opportunities for making the interior more beautiful have
been revealed.
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I. INTRODUCTION

Constructions used in the restoration of buildings are installed in vertical and
horizontal directions. Vertical structures include columns, walls, horizontal beams,
trusses, arches, intermediate and closed structures. Vertical structures act as a core
for the building, while dividing it into sections and rooms. The horizontal ones serve
to cover the upper parts of the building. Instead, all vertical structures work in
compression and compression, and horizontal ones work in bending. Tensile stresses
are generated in the lower part of the cross-section of bending structures. In wooden
constructions, these stresses are absorbed by the fibers of wood, and in reinforced
concrete covering, cross-section and beam constructions, the tension is absorbed by
their metal reinforcements. In reinforced concrete structures, compressive stresses
are absorbed by concrete, and tensile stresses are absorbed by metal. As a result, one
structure has to be made from two different materials. If the structure is made of
different materials, equal strength is not ensured due to the fact that their physical
and mechanical properties are different. Ensuring equal strength in the construction
is done by making it from materials with the same or similar physical and mechanical
properties as much as possible. This does not always correspond to the working
conditions of the structure.
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II. MAIN PART

In the past, since the technology of making one construction from different materials
was not mastered, such constructions were necessary for covering the upper parts of
buildings, whose working conditions should correspond to the physical and
mechanical properties of the construction material. The main building material for
the construction of the building and its constructions is baked brick, which is selected
using a special mixture - ganch. The physico-mechanical properties of these two
materials are very close to each other and they are active in compression and passive
in stretching. Therefore, achieving the formation of only compressive stresses in the
structure built from them was the main part of the problem.

In almost all historical monuments, the upper part of the building is closed with the
help of dome structures. The base of the dome is circular, but it must cover a
rectangular, square or hexagonal surface area. For this, the problem of turning the
polygonal surface into a circle also arises. The problem is solved by combining
constructions of several different views. These constructions are arched, odd and
additional intermediate constructions, and by their appearance and in which order
they are arranged, they form the basis of construction-tectonics in the construction of
monuments, making the area circular. Construction-tectonics also includes the issue
of covering the top of the building with one or two domes.

III. RESULTS AND DISCUSSIONS

Architects have developed several ways to make a polygonal surface into a circular
shape. One of them is the method shown in Figure 1, in which a square surface is made
into an octagon by means of central and mutually symmetrical arches on the four sides
of the square and odd constructions on the four corners. The surface is brought closer
to the circle from eight sides to sixteen sides by means of auxiliary intermediate
constructions built between the porch and the ridges. The space between auxiliary
structures, archways and arches is filled spherically to form a full circle, and this
surface serves as the basis for the base of the inner dome and outer dome in double-
domed monuments (Fig. 2). This method is the most used in the closure of the upper
part of the double-domed monuments, it was used in the construction of the main hall
of the Bibikhonim mosque in Samarkand and small mosques in the North and South,
the Tillagori mosque, the Amir Temur and Bibikhonim mausoleums, several
mausoleums in the shohi Zinda complex, the blue-dome mosque in Shahrisabz, the
Ulugbek mausoleum, the Chorsu trade dome and other buildings.
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Figure 1. The plan of the monument and its tectonic construction Ridge.

The plan is based on the hexagonal shape of a hexagonal surface on some monuments
(the mausoleum of Our Lady of Torabek, which dates back to the 15th century), on the
basis of six-sided arches of the shape and six-sided arched structures, twelve corners,
the arches and the interval of the arches are filled in spherical view and brought into
a circle (Figure 3).

Odd constructions

Figure 3. The plan of the mausoleum of Our Lady of torabek and the trim
of the building.
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A closed tectonic solution can also be seen inside the monuments by building an inner
dome, parallel to the walls of the building and on intersecting avoks built
symmetrically between them (the mausoleum of Shaykh-Shamsiddin kulol in
Shakhrisabz). When the building is closed in this way, the inner dome is smaller in
diameter than the dimensions of the room. In its place, the diameter of the racing
circuit and the outer dome is smaller than the dimensions of the structures of the
buildings closed in the first and second ways, and the building receives a more
compact appearance. A different aspect of this method from the previous two methods
is that the following sequence process is performed so that the square surface can form
a circle. In this case, without applying odd constructions, it is necessary to build
directly auxiliary intermediate constructions into the interval of intersecting arches,
bringing the surface to eight corners, and then to the appearance of a circle.
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Figure 4. Shaikh-Shamsiddin plan of the Potter's mausoleum and the

shearing of the tectonic construction.
M. S. Bulatov describes the closure of buildings in such a way as the following three:
the smaller the size of the domes in relation to the size of the building; the equal
distribution of the load falling from the beams to eight points along the walls of the
building and their fading through thick walls parallel to each other; the expansion of
building rooms, the [1, 39]. A. Urolov, too, touches on the above features of the closure
of buildings in such a way, noting that the method was first used in the Shepherds'
mausoleum in Samarkand, and later perfected in the premises of the workshop and
Oksaroy. [2, 169].
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While the above methods used spherical constructions of rave, odd, intermediate
auxiliary and complement to bring the surface into a circle, there is another method
that differs from them in that the square surface is brought to twelve angles by
constructions in the form of an odd built into its four corners. The difference of this
construction from the above beams is that its surface in the form of a rave lies in
intersecting planes, and not in the same plane. Such a method was used in the
construction of the one-domed Serakse and the 11th-century mausoleums of Abul
Fazla and Abu Said in Mean (Figure 5).
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Figure 5. The plan of the Abul Fazla mausoleum in Serakse and the ridge
of the tectonic construction.
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IV. CONCLUSION

In short, the constructions used in the restoration of buildings are of great
importance, and we should pay attention to their physical and mechanical properties
and aspects of ensuring durability [4; 6; 8; 10; 14]. In the historical monuments of
Uzbekistan, it is important to pay attention to the fact that the upper part of the
building is in the form of dome constructions, the internal and external structure,
diameter, and materials of the dome are repaired with modern technical methods.
Today, it is an important task to expand the dome rooms of historical buildings, to use
them effectively and to create convenient opportunities for making the interior more
beautiful. [5; 7; 9; 11; 12; 13; 15]
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