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METO/IbI TIPOBEPKY 1 MOHUTOPUHIA CEUCMHUYECKOMN
IMPOYHOCTMH 3IAHUI
METHODS FOR CHECKING AND MONITORING

THE SEISMIC STRENGTH OF BUILDINGS

AHHOTanus. B cTarbe NpuBeAEHBI OCHOBHBIE CBEJICHUS O METO/IaX U CPENICTBAX, UCIIOIb3Ye-
MBIX B HACTOALLEE BPEMSI IIPU HAJICTPOMKE JOMOIHUTENBHBIX 3TAXKEH K CYIIECTBYIOIINUM 3/1aHUSM,
OLICHKE CEHCMOCTOMKOCTH 3/1aHHUM, PEKOMEHIyEMBIX K PEKOHCTPYKLHH, U ONPEACIICHUH pe3ep-
BOB IOBBILICHUS UX CEHCMOCTOMKOCTU. B OCHOBHOM 4acTH cTaThH MOAPOOHO paccKa3bIBACTCS O
METOJIaX y4yeTa CEMCMUYECKUX Harpy30K IIPY YBEJIMYEHUH dTAKHOCTHU 3aHUH JIUIs1 OPraHU3aLui,
U3y4aroluX TEXHUYECKOE COCTOSIHUE 3aHUI U COOPYKEHHM, JEHCTBYIOIIUX Ha TeppuTopuu Pe-
cryOnuku Y30eKucTaH.

KuroueBble ci10Ba: peKOHCTPYKIUS, OIIEHKA TPOYHOCTH, HAJEKHOCTh IKCIUTyaTalllu, YCH-
neHre QyHIAMEHTOB, KUPITUYHBIX CTEH, )KeJe300€TOHHBIX TUTUT, KOJIOHH, OAJIOK U METaJUIOKOH-
CTPYKLHUH, BOCCTAHOBJICHHE HACKHOCTH.

Abstract. The article provides basic information about the methods and tools currently used
when adding additional floors to existing buildings, assessing the seismic resistance of buildings
recommended for reconstruction, and determining the reserves for increasing their seismic resis-
tance. The main part of the article describes in detail the methods for accounting for seismic loads
with an increase in the number of storeys of buildings for organizations studying the technical
condition of buildings and structures operating on the territory of the Republic of Uzbekistan.

Key words: reconstruction, strength assessment, reliability of operation, strengthening of
foundations, brick walls, reinforced concrete slabs, columns, beams and metal structures, resto-
ration of reliability.

Introduction: The organization of repair, such as changing the shape and size of build-

reconstruction, increase in the number of floors,
reconstruction of existing residential buildings,
industrial enterprises, social-household and
cultural buildings in order to meet the require-
ments of the present time becomes a state-lev-
el policy. This problem requires solving issues

ings, replacing or strengthening structures, and
if possible increasing the number of floors. Per-
fect repair and reconstruction of buildings and
structures in the cities of our country is being
carried out rapidly. Perfect repair and recon-
struction of existing buildings, reconstruction
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of industrial enterprises with modern equip-
ment compared to new construction is done
many times cheaper. There are many buildings
and structures for reconstruction in the three
large cities of Fergana region, Fergana, Kokan
and Margilon. Existing buildings in the city
of Fergana can be divided into the following
periods depending on the time of construction.
Capital construction plays an incomparable
role in the socio-economic development of any
country. In our country, great attention is paid
to the development of this sector of the econo-
my at the state level. Many buildings and struc-
tures were built in our country during the years
of independence.

In the Republic of Uzbekistan, special at-
tention is paid to the issues of reconstruction
of existing production enterprises, their tech-
nical re-equipment, reconstruction and beauti-
fication of factories and their territories based
on modern requirements, creation of favorable
conditions for workers and employees working
in them. a large amount of funds are allocated
to these works from the state budget and ex-
tra-budgetary sources.

Decrees of the President of the Republic
of Uzbekistan, laws adopted by the Oliy Majlis
and the Senate aimed at further development
of the construction industry, decisions of the
Cabinet of Ministers, orders and orders of line
ministries have developed specific measures
aimed at solving these issues and are being put
into practice.

The main part: Decision No. PQ-4794
of the President of the Republic of Uzbekistan
dated July 30, 2020 “On measures to radically
improve the system of ensuring seismic safety
of the population and territory of the Repub-
lic of Uzbekistan”, Republic of Uzbekistan As
can be seen from the decisions of the Cabinet
of Ministers of June 30, 2021 No. 405 “On the
assessment of the seismic strength of buildings
and structures and the introduction of the sys-
tem for the formation of electronic technical
passports”, this issue is considered to be of na-
tional importance.

In recent years, Uzbek scientists in the field
of seismology have focused their main funda-
mental ideas and practical scientific research on
the development of specific targeted measures
to protect the population and regions from seis-
mic risk and their implementation [1].

Today, ensuring the seismic safety of the
population and the territory of the republic and
reducing losses by preparing in advance for
earthquakes in seismically active zones with a
high probability of earthquakes determines the
strategic development of the republic in many
ways. The research conducted in the field of
seismology is aimed at determining the na-
ture of earthquakes, in which it is necessary to
determine the laws of manifestation of earth-
quake detectors, to study the propagation of
seismic waves according to the mechanisms
and parameters of the earthquake center and
their characteristics in the geological environ-
ment, various to determine the location of the
foci of formation of earthquakes on the seismi-
cally active earth faults of the level, the region-
al variation of the seismic risk and the variation
of seismic vibrations depending on the ground
conditions on the surface of the earth and their
attenuation along the distance, and the seismic-
ity of the regions at different levels focused on
risk assessment.

PF-144 of the President of the Republic of
Uzbekistan of May 30, 2022 “The concept of
improving the system of ensuring seismic safe-
ty of the population and territory of the Repub-
lic of Uzbekistan until 2025 includes the pop-
ulation living in the seismically active zones
of the Republic, various types of buildings and
structures and engineering It consists of deter-
mining and implementing scientific-practical,
programmatic and organizational work until
2025, while determining the strategic direc-
tions of protecting infrastructures from seismic
risk. It is envisaged that the implementation
of the concept will enable the sustainable so-
cio-economic development of Uzbekistan and
the rational distribution of available resourc-
es in emergency situations. Development of
a method of considering seismic loads when
increasing the number of floors of buildings
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in all regions of Uzbekistan. Preparation of
recommendations for ensuring the availability
of strength resources and seismic priority and
safety.

Methods of work: In the complex of these
methods, it embodies all the recommendations
and calculation works given in the consider-
ation of seismic loads when increasing the
number of floors of buildings. The aim is to
improve the design quality, reduce the seismic
strength of buildings, errors, and time spent in
the design. The Republic of Uzbekistan is lo-
cated in a seismic area, and under the influence
of seismic activity, great economic damage can
be caused to buildings and our Republic. In
particular, Tashkent region and Fergana valley
are considered to be regions where earthquakes
are repeated more often than other regions of
our Republic. These regions are densely pop-
ulated, and many production enterprises are
also located in these regions. Construction of
multi-storey residential buildings for the popu-
lation, increasing the number of floors through
the reconstruction of old buildings is also being
carried out rapidly in seismic areas.

As can be seen from these data, when add-
ing additional floors to existing buildings, as-
sessing the seismic strength of buildings rec-
ommended for reconstruction, and determining
reserves to increase their earthquake resistance,
it is one of the most urgent issues today. A su-
perstructure is the addition of one or more ad-
ditional floors to buildings. It is cost-effective
while increasing the useful area in buildings:

- eliminates the need for additional land
area;

- reduces financial costs;

- does not require solutions to problems re-
lated to a number of activities in the construc-
tion process:

- construction of foundations, construction
of external walls,

- the superstructure does not require im-

provement works in the area where the build-
ing is located;

- constructions of various types and func-
tions are used in capital construction (taking
into account the requirements of urban plan-
ning standards):

- attics of multi-apartment houses are ac-
tively used in densely populated cities: sim-
ilarly, the third floor of a townhouse, duplex,
quadrohaus, lanehouse

- an additional floor of an administrative or
office building increases the useful area of the
building;

- adding extra floors in industrial buildings
allows to increase the production capacity.

During the reconstruction of buildings by
adding an additional floor, changes in the di-
mensional and planning solutions of the object
are observed:

- height;

- number of floors;
- area;

- size.

Buildings that are going through their ser-
vice life, adding floors to the superstructure
can be done with or without strengthening the
structures in the existing building (without
loading the existing foundation, with the pos-
sibility of using a separate foundation for the
superstructure).

There are the following types of super-
structures:

- building additional floors on top of the
existing constructions of buildings;

- building mansards;

- creation of small rooms and recreations
on the functionally operated roof;
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Options for structural solutions of super-
structures:

- new additional floor walls repeat walls of
existing floors;

- replacement of internal load-bearing
walls with columns in the superstructure;

- to consider a separate frame system for
the superstructure;

- execution of superstructures on separate
supports;

- installation of progon or trusses with high
load carrying capacity between fences;

- a combination of all the solutions listed
above.

Superstructures, i.e. raising individual parts
or all parts of the building, are carried out in ac-
cordance with the norms of urban planning and
taking into account the changing operational
situation.

Based on their structural features, super-
structures can be divided into three types: sim-
ple, modified and non-loading.

A simple superstructure (Fig. 1,a) is a con-
tinuation of the building in height, the internal
structure of the building, load-bearing walls and
other foundations with preserved dimensions.
Most of all traditional two-story buildings are
built with one- or two-story superstructures,
taking into account the technical condition of
the foundations and walls. The building height
can be increased by 1-2 additional floors in
buildings with superstructures built 10 years
and earlier. Such constructions are carried out
in the course of exploitation, when the founda-
tion is compacted, the foundations are in satis-
factory condition, and the walls and supports
are satisfactory[5-7].

Superstructures that change the structural
schemes of the building (Fig. 1, b) are a way to
transfer the additional load, that is, the weight
of the additional floor under construction, to
reduce the main load-bearing elements of the
existing building, to a less loaded or unload-
ed structure. is done with Such superstructures
are recommended when it is not possible to
reach the required size of the superstructure
in a simple way, it is confirmed by checking
the technical condition of the building. Fig-
ure 1.b shows the outline plan of the building
where the superstructure will be built. Impact
loads are received by longitudinal load-bearing
walls. In superstructures, loads of additional
floor coverings fall on transverse walls. Thus,
the mass of the superstructure is evenly dis-
tributed throughout the building: all walls are
raised, but the load of the superstructure cover
falls on the less loaded transverse walls.

The construction scheme allows to increase
the superstructure floors to 3-4 floors.

The load-bearing core of superstructure
floors has two structural options. Superstruc-
ture floors can form a platform that can have
any constructive solutions (Fig. 1,c).

In addition, load-bearing elements in-
stalled on columns in the form of beams, truss-
es, frames are used on each floor (Fig. 1, g).

Thus, the additional structure of the object
means any type of reconstruction. During its
implementation, the functional modification of
the capital construction department takes place:

1. the number of floors in existing or auton-
omous structures increases due to the construc-
tion of one or more additional floors;

2. the main classifications and all parame-
ters will change;

3. the load on the foundation increases.
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- Figure 1.1. Types of additional floor (superstructure) and their structural schemes: a-ordinary

superstructure; b- the same, the structural scheme has been changed; v — the same, on the base plat-

form; g- the same, floors with inter-beams (trusses, frames), d - constructive schemes of cuts and plans;

1- superstructure floor, 2- single-wall belts; 3 — general scheme of the existing building, 4 - superstruc-

ture floor layout scheme; 5- superstructure columns; 6- Head beams of the base platform; 7 — second-

ary beams; 8 - wall beams of superstructure floors

- When reconstructing with an addi-
tional floor - a superstructure, it is necessary
to check the technical condition of the object’s
structures, and it is necessary to clarify the fol-
lowing points:

- - strength of soil under the effect of
additional load;

- - tolerance of existing load-bearing
structures and foundations to increased loads;

- - the need to strengthen foundations;

- - the actual state of structural ele-
ments of structures and engineering communi-
cations:

- - facade;

- attic and roof structures;

- places of laying pipes, elements of the
ventilation system of the building, etc.;

- the potential danger that the additional
floor is located next to the planned reconstruc-
tion object;

- hotel complexes, public buildings and
business centers, but excluding:

- near the streets and roads in the settle-
ments

- in historically significant areas and near
them

- new construction is carried out in the ter-
ritories regulated by the state;

- railway stations, transport facilities and
transport stations - except for the following;

- near the road network;
- in the territory of residential complexes;

- in places where construction works are
regulated;

- Buildings and structures of industrial en-
terprises located near residential buildings and
places of rest and in places of public opinion;



MzBectuss HAH KP, 2023, Ne 5

23

- Objects of social importance used on the
basis of funds allocated from the local budget;

- other objects.

Methods of reconstruction of low-rise, i.c.,
4-5-story buildings in Fergana region were an-
alyzed in the study of the method of consid-
ering seismic loads in increasing the number
of floors of buildings. These buildings have
reached the end of their service life according
to the norms of perfect repair and reconstruc-
tion, but most of such buildings have enough
reserves and meet the load resistance. They suf-
fered spiritual decay. All these indicators mean
that buildings can be reconstructed[2-3].

When increasing the number of floors of
buildings, that is, during reconstruction, it is
necessary to choose the most optimal solution
to the following issues:

- to achieve the maximum increase of the
useful area with the minimum expansion of the
construction area;

- modernization of engineering networks;

- improvement of the architectural appear-
ance of facades;

- ensuring earthquake resistance.

Solving seismic safety problems is one of
the most important tasks of socio-economic de-
velopment of seismically active regions. Each
seismic activity is characterized by socio-eco-
nomic and ecological consequences according
to its natural parameters. The level of disasters
depends on many factors: the parameters of the
earthquake that took place, the seismic level
of the building, the probability of secondary
side effects, the readiness of the state authori-
ties for immediate rescue and restoration work,
etc. Thus, under any circumstances, especially
when reconstructing buildings after their ser-
vice life by increasing the number of floors, it is
necessary to ensure that the seismic strength of
the building is within the specified standards.

In the reconstruction of existing buildings
in the Fergana region, the provision of seismic
resistance specified in the norms was studied.
When increasing the number of floors of ex-
isting buildings through reconstruction, it is
promising to build superstructures, especially
taking into account seismic loads and the seis-
micity of the area. For this reason, the seismic
resistance of the “building-superstructure” sys-
tem was studied when increasing the number of
floors of buildings that are passing their service
life. In the course of research, the seismic resis-
tance of the existing buildings together with the
superstructure was assessed [1-4].

Basics of ensuring seismic priority and
safety of buildings:

On May 30, 2022, the President’s Decree
on “Measures to further improve the seismic
safety system of the Republic of Uzbekistan”
was adopted.

Nowadays, issues of ensuring the seismic
safety of buildings and structures occupy a
leading place in constructions in world practice.
In this regard, some progress has been made in
the developed countries of the world, special
attention is being paid to the development of
structural solutions and anti-seismic measures
and improvement of calculation methods to en-
sure strength and earthquake resistance in the
design of buildings and structures.

It is known that Uzbekistan is one of the
active seismic regions. That is why the con-
struction of buildings and structures and their
earthquake resistance issues are always rele-
vant. These issues were taken into account in
the above Decree of the head of our state. A
number of important tasks have been set before
the officials and experts, which must be solved
and fulfilled.

In particular, to expand the possibility
of full monitoring of the territory of the re-
public due to the increase of automated com-
plex-prognostic stations, to ensure permanent
connections of the national seismic observation
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network with the stations included in the global
system of international seismic observations,
to develop science and education in the field
and regulating the activities of preparing the
population and state bodies for action in earth-
quakes, strengthening control of the earthquake
resistance of newly constructed buildings and
structures, water reservoirs and hydrotechnical
facilities has become a vital necessity.

The decree also sets personal responsi-
bility and accountability for the first heads of
state bodies to ensure the timely and effective
implementation of the measures defined in the
well-thought-out concept and “roadmap”. In
addition, to the Ministry of Space Research and
Technology under the Cabinet of Ministers, the
Academy of Sciences, Emergency Situations,
Higher and Secondary Special, Innovative De-
velopment, Construction, Housing and Com-
munal Services, Water Management, Transport
and related departments the task of eliminating
existing problems in the field is set.

At the same time, from September 1, 2022,
to introduce the procedure for obtaining con-
clusions on earthquake resistance for objects
belonging to category IV hazard factor (ob-
jects with the highest hazard factor), which are
planned to be newly built in seismically active
zones of our republic, 1 and starting from Oc-
tober, the practice of carrying out multi-apart-
ment houses in the territory of the republic for
earthquake resistance testing will be launched,
and according to the results of the testing and
the results, the seismic weak and Another aspect
worthy of recognition is that the procedures for
submitting proposals for the gradual construc-
tion of new housing in place of multi-apartment
housing with signs of emergency have been es-
tablished to the local state authorities.

Starting from 2023, serial construction
of buildings and structures with a height of 9
floors or more in the seismically active zones of
the republic is planned or selected, in order to
increase the earthquake resistance, ensure their
quality, and eliminate defects in advance, using
vibrodynamic equipment or modern digitized
instrumental equipment. investigation is under-
way [4-9].

Improvement of the design, construction
and operation of seismically resistant buildings
and structures is unthinkable without qualified
personnel. Training and retraining of personnel
in this direction is inextricably linked to the ac-
tivities of specialized higher education institu-
tions. In this regard, as stipulated in the Decree,
starting from the 2022/2023 academic year,
Namangan Engineering-Construction Institute
and Fergana Polytechnic Institute will start the
practice of training personnel in the education-
al specialty “Earthquake resistance of buildings
and structures”, Namangan Engineering - the
establishment of the “Seismic Protection of
Buildings and Structures” educational and sci-
entific laboratory at the Institute of Construc-
tion, which is designed to assess the technical
condition of buildings and structures in terms
of earthquake resistance, conduct scientific
research on active seismic protection meth-
ods, and at the Turin Polytechnic University
in Tashkent “ The opening of the educational
specialty “Seismic strength of historical monu-
ments” and the opening of the educational-sci-
entific laboratory “Assessment of earthquake
resistance of reservoirs and hydrotechnical
structures” under the national research univer-
sity of the Institute of Irrigation and Agricul-
tural Mechanization Engineers of Tashkent was
the occasion.

In conclusion: it can be said that the ef-
fective implementation of this Decree plays an
important role in ensuring the seismic safety of
buildings and structures in our country. Many
potential risks are avoided. The level of pre-
paredness of the population and management
bodies in the prevention of losses will increase,
in this direction, the development of science
and education, the system of training high-po-
tential personnel will enter a new stage.

Therefore, in order to take into account
the seismic loads in the increase in the num-
ber of floors of the buildings that are passing
the service life, it is necessary to develop vol-
umetric-planning and structural solutions that
are fully responsive to their long-term use at
the design stage: the selection of strong, mature
and durable materials need; it is necessary to
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take measures to protect them from the atmo-
sphere, moisture - temperature, technological
effects, to ensure the load-bearing capacity of
the structure in various adverse effects of loads.

Increasing the earthquake resistance of
buildings and structures with an increased
number of floors can be achieved by optimiz-
ing their structural scheme, enlarging assembly
elements, and reducing nodes and joints.

In order to ensure the suitability of build-
ings and structures during the entire account-
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