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Abstract

The article talks about the development of methods for increasing the seismic resistance of
existing buildings by using elements of parametric design, design solutions for active
seismic protection devices using local raw materials, generative design, kinetic architecture,
microfabrication, parametric solutions. The article uses scientific research by a number of
scientists [1-30].
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Introduction

Extensive measures are being taken in our republic to ensure the seismic safety of buildings and
structures in emergency situations. According to the Decree of the President of the Republic of
Uzbekistan dated January 28, 2022 No. PF-60 "On the new development strategy of Uzbekistan
for 2022-2026" on increasing the seismic resistance of buildings and structures, seismic waves
and paraseismic impacts. to determine the stress-strain state, vibration and displacement of a
building and its environment under the influence of forces using digital calculation methods, One
of the important tasks is the development and development of methods aimed at ensuring the
stability of indicators that increase the static strength of structures, taking into account the
peculiarities of the interaction of buildings and structures with an elastic environment.

The Republic of Uzbekistan is located in an earthquake-prone zone, and most territories are
subject to seismic impacts of varying strength, duration and manifestation.

In modern design solutions, it is impossible to ensure earthquake resistance only by increasing
the cross-section, strength and weight of the structure. The structure may be very robust, but the
economic efficiency may be unsatisfactory, and the inertial seismic force may increase. This
requires new effective methods of seismic protection. These methods include changing the mass
and stiffness of the system or changing the armature to account for movements and velocities.
In carrying out this task, special attention is paid to the development of methods to increase the
seismic resistance of existing buildings by using parametric design elements in the development
of structural solutions for active seismic protection elements. Today, the construction of high-
rise buildings in seismically active regions of the world and the Republic of Uzbekistan continues
at a rapid pace, while the issue of ensuring the seismic resistance of existing buildings and
structures remains relevant.
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From the point of view of seismic resistance, the reliability of existing buildings and structures
Is ensured not only by the strength of the structural material, but also by their shape and size.
There are various calculation models and calculation methods aimed at ensuring the seismic
resistance of buildings and structures, their seismic safety, and, despite scientific research aimed
at improving them, studies conducted using parametric design elements in solving this issue and
the results obtained have a small percentage.

In the process of studying the research problem, research works in the field of seismic resistance
in Russia, Turkey, Japan and Mexico were studied. In particular, I.L. Korchinsky, A.l. Studied
the research works of Saitlin and academician E. Khachiyan on constructive solutions of the
"flexible floor" as an element of seismic protection of buildings.

Therefore, the choice of accurate models reflecting the spatial operation of a building under
seismic influence and the development of a method for their dynamic calculation remains an
urgent task and is the next step in the development of structural theory in structural mechanics.

Method

Currently, in the technically developed countries of the world, more and more attention is being
paid to improving the seismic resistance of buildings, developing its methods and improving it.
Experimental research in this direction has been conducted in the last decade in scientific
laboratories and centers in Japan, the USA, New Zealand, CIS countries and India. It should be
noted that dozens of different technical solutions have been proposed in the field of seismic
protection of buildings and structures. Most of these proposals have been implemented. Today,
scientific research in this direction is also underway in Uzbekistan.

Earthquakes kill people and cause huge damage to the most important spheres of human activity
and property worth billions of soums. The issue of protecting buildings and structures from
seismic impacts has been facing people since the first earthquakes in the history of mankind and
has not lost its relevance to this day. Today, with the development of science and technology,
research in this area is especially relevant. Recent devastating earthquakes underline this fact.
Although seismologists and engineers strive to limit or prevent the effects of earthquakes through
knowledge gained through years of observation and research, scientific research in this area has
achieved effective results, however, it cannot be considered that the goal has been achieved.
Special seismic protection, which includes parametric design elements, is implemented by
changing flexibility (compliance). In this case, antiseismic elements are introduced to reduce the
seismic impact on construction sites under scientific research. They serve to isolate the protected
part of the building from seismic effects. Therefore, the second name of special seismic
protection is seismic isolation. Compared with traditional methods, the use of methods to increase
the seismic resistance of existing buildings through the use of parametric design elements reduces
the seismic impact and increases the necessary seismic resistance of the construction system. At
the same time, it should be noted that often a combination of various structural elements is used
in architectural and structural solutions of a building, for example, a combination of load-bearing
elements of a building frame and a wall. system. This approach allows not only to create an
interesting composition of the building, but also to solve many problems related to providing
comfortable living conditions in it.
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Among the main disadvantages of the existing seismic protection, its relatively low level of
efficiency and reliability should be noted. The fact is that in many countries of the world there
are measures for seismic protection of construction sites, and despite the fact that they are
considered mandatory, after strong earthquakes, destruction, casualties and loss of life are always
recorded. Today, the contradiction in society is clearly visible. The needs of society are growing,
naturally, and the requirements for seismic protection are increasing accordingly. Unfortunately,
the quality of seismic protection remains at the same level.

The reason for the discrepancy is simple — the unpredictability of seismic impacts, the diversity
of the construction system from an architectural and structural point of view, and the high degree
of its diversity and uncertainty. As a result, any constructive decision we make will have the
status of an assessment or forecast, the accuracy of which will be determined only in the event
of a catastrophic earthquake.

Therefore, the unequivocal conclusion is to reduce the existing uncertainty and imbalance to the
level of constructive measures taken by society. It should be noted that the concept of an
acceptable level is to reduce the number of victims and the level of material (economic) losses
of society.

It is used in modern solutions of buildings and structures with a reinforced concrete structure
"flexible ground floor" both without filling and with partially filled walls. Unfortunately,
strengthening the flexible overlap system leads to a change in its dynamic parameters, which
directly affects the seismic insulation characteristics of the seismic protection.

A striking example of this approach is the use of "flexible overlap” through the columns of the
building frame of a single structural system, including large-panel buildings, buildings with a
monolithic wall system, stone and other buildings. An example of such solutions is the high-rise
building of the ASIA-UZ hypermarket (the old TSUM building), located in the center of the city
of Ferghana, shown in Figure 1, which includes elements of a "flexible floor".

In construction practice, the flexible ground floor seismic protection can be widely used due to
its structural simplicity, cheapness, efficiency and reliability. Considering that the city of
Ferghana is located in an 8-point seismic zone, and these buildings are located in an 8-point
seismic zone. they are susceptible to seismic effects. If their behavior differs significantly from
that of conventional buildings, then a "flexible floor" can perform different functions. Thus, in
buildings with a single structural system, the I.L. method is useful. Korchinsky, in which, as an




4
-
Q
&
Q.

O
Q
>
)

-

©
-
g
(Vp
&
-
®

Y
Q

nd
-
®

=
O
>
@
-
-

Y
®
O
-
(-
-
®

-
&
-
-

d=
.
()
o

(7))

IR
o
(o)}

example, the construction of a large panel building based on the frame of the lower floor is shown
(Fig. 2), which performs the functions of a flexible floor.

Figure 2. Diagram of a large panel house with a "flexible floor" at the bottom

1- the "flexible floor" part of the building; 2- the rigid part of the building

Conclusion

The scientific novelty of the study lies in the fact that methods for increasing the seismic
resistance of buildings and structures have been developed based on the principles of parametric
modeling and determining the dimensions of an active seismic protection device, their indicators
and materials, as well as the formalization of drawings of its parts based on strength calculations.
It is planned to develop methods to increase the seismic resistance of existing buildings through
the use of parametric design elements, constructive solutions for active seismic protection
devices using local raw materials. On this front, to achieve the application of generative design,
kinetic architecture, microfabrication, parametric design in the automatic monitoring of buildings
and structures.

At the same time, in order to apply the results of this project in buildings and structures located
on the territory of the Republic of Uzbekistan, recommendations will be given to relevant
organizations and work will be carried out in cooperation.

In conclusion, calculation methods and calculation programs for increasing the seismic resistance
of existing buildings through the use of parametric design elements have been developed.

1. The use of a "flexible floor" in buildings with a single structural system can be used not only
to solve architectural and planning problems, but also to perform the function of seismic
protection of the building. At the same time, the "flexible floor" can be located at different
heights.

2. The introduction of a "flexible floor" into the building's seismic protection system leads to a
change in its frequency characteristics: by increasing the flexibility of the elements, the seismic
load on the building is reduced.
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