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Introduction

To determine the dynamic characteristics of the buildings of secondary schools No. 10 selected in Fergana
City, Academy of Sciences of Uzbekistan M.T.The mobile engineering seismometric station developed at
the Institute of seismic strength of mechanics and structures named after urozbaoyev was used [1,7,8,9,].
The 10th school under study was constructed on the basis of the requirements of normative documents,
which were used in 1937, respectively, and has different layout and constructive solutions. Mobile
engineering the methods of preparing the seismometric station for Operation, calibrating the measurement
channels for use in dynamic processes, and analyzing the recorded records are presented in a scan
[1,14,15,16].

The main part

In the process of determining dynamic characteristics of school buildings in micro seismic mode, SM-3
type seismometers were used as pribor, which recorded in the measurement Complex [1,2,3,4].
Seismometer SM-3 has a high degree of sensitivity, is used in the study of dynamic processes in various
objects, recording their vibration. Below is a graph showing the blocks of the mobile engineering station
used in recording school buildings' vibrations in microseismic mode in Figure 1.
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Figure 1. Mobile engineering seismometric station block-drawing:
1 and 2 — seismometers that record longitudinal and transverse vibrations;
3-data beruvchi transmitting device; 4 — (ASP) analog-digital switcher; 5 — laptop; 6 — software

Due to the fact that the mobile stand is equipped with a separate accumulator-batteries, which provide
itself with a current, in the process of instrumental research on objects, the location is brought to a state of
work at its own speed [10-13]. Usually, in multi-storey buildings, mobile engineering is assembled to
record micro seismic vibrations on the last floor of the station and brought to the working condition.
Seismometer CM-3s are installed in the rooms of the middle part of the premises (otsecks) or in concrete,
tiled, mramed hard floors of the corridors. If the floor is made of wood, it is possible to install on the
shelves of the windows in the proyems on the load-bearing wall on the floor. In mobile seismometric
work activities, there should not be sources that artificially create additional different vibrations inside
and around the building, they should not create any kind of behavior or additional dynamic effects.
Mobile stand should record the actual microseismic vibrations of the building.

If the closure of one-story buildings consists of reinforced concrete slabs, then before the installation of
seismometers, the top of the slabs is cleaned and then placed in the established order. If the closure of the
building consists of wooden beams, then the seismometers are installed on the load-bearing walls [18-23].

In the process of conducting experiments, seismometers are mutually perpendicular to the selected
location of the building and are installed in accordance with the longitudinal and transverse axes of the
building. Bunda SM-3s are brought to the working state and the oscillations of the pendulum are set in
such a way that the private oscillation period is equal to “2 sec”. Then through the measurement channels
it connects to the laptop through the compressor unit and the analog-to-Digital Switch unit. The laptop is
provided with a specially developed program, which is based on the process of recording vibrations and
the analysis of received records.

The mobile seismometric engineering station performance system is as follows: “seismometers +
transmitter + analog-digital switch + laptop + software". In order to determine the degree of sensitivity of
the measurement channels and evaluate the process of operation of the measurement system, several
examination records are taken at the mobile seismometric station where seismometers are installed, and
on their basis, the sensitivity coefficients of the channels are determined. During the experiments,
building vibrations are monitored on a laptop monitor, and in order to increase the accuracy of the results
obtained, several times over again micro seismic vibrations of the premises are recorded.

To record the signals of seismometer SM-3s and to view the laptopuk JAVA software product processing
2.1 software was used. The software developed records data received from seismometers through all
measurement channels at the same time and allows the recording to be output in a seemingly laptop
monitor as well as to work in an Excel editor for complete analysis.

Based on the results of recording micro seismic vibrations of the buildings of the selected number 10
schools using the above-mentioned instrumental method of measurement, periods of private vibrations in
longitudinal and transverse directions and extinction coefficients were determined and analysed [24-27].
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As a result of the Instrumental measurements, the following dynamic characteristics of buildings were
determined:

T1-longitudinal private swing period of buildings;

o1-longitudinal private vibration frequency of buildings;

d1-absorption coefficient of longitudinal vibration of buildings;

al-logarithmic gradient of absorption of longitudinal vibration of buildings;
T2-the period of cross-private vibration of buildings;

®2-cross-private vibration frequency of buildings;

d2-absorption coefficient of cross-private vibration of buildings;

a2 is the logarithmic gradient of the absorption of the cross-vibration of buildings.

Dynamic characteristics of the school building Ne 10. Below is a picture of the 1.2-th rate received by
the 10-th school took a two-storey building built in 1937 year. This building was built in seismic zones
until the adoption of the normative documents on the design of buildings and structures, and does not
meet the requirements for the construction of seismic reinforcement on many parameters. In particular, in
buildings with two floors and higher, oraupmas are required to consist of reinforced concrete slabs and be
connected with seismic belts. During the technical examination, it became known that the orayopms
consisted of wooden beams, and the seismic belt was not used.

-
-
- -
-
-
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Figure 2. Appearance before the school building Ne 10

In order to record the micro seismic vibrations taking into account the constructive solution of the
building, the mobile seismometric station was established at the 1st measuring point-the middle of the
building and the 2nd measuring point - at the edge of the building. In the middle of the staining (1st
measuring point), the seismometer CM-3s was installed on the windows proyeme on the longitudinal wall
(Fig.3), and then on the edge of the staining (2nd measuring point) was formed on the floor of the stairs

(Fig.4).
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a) b)

Figure 3. The moment of recording of micro seismic vibrations in the building: a-mobile engineering
station; b — fluctuations recording appearance on the laptop monitor

Figure 4. Recording moment of microseismic vibrations on the building stairs: a-mobile engineering
station; b — fluctuations recording appearance on the laptop monitor

For a few minutes, several marotaba building vibrations were recorded in the microseismic mode and they
were analysed. The main purpose of recording miroseismic vibrations for a long time is to record the
vibrations of the building in its own private period, that is, to determine the private period and the
absorption coefficients from the vibrations in the case of staining resonance [31-37]. To do this, it will be
necessary to continue experiments until this event occurs.

As an example, in figure 5, the longitudinal and transverse microseismic vibrations of the building are
recorded respectively using the first measuring channel (k-1) of the mobile seismometric station and the
second measuring channel (k-2) during 70 SEC.
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Figure 5. Coloring microseismic longitudinal (k-1) and transverse (k-2) notes of vibrations

The longitudinal (k - 1) and transverse (k-2) microseismic oscillations records recorded in the middle of
the staining and on the stairs on the measurement channels on the 6 and 7-pictures are presented in the
form of a short section uzayed processed in Excel editor.

The results of the conducted experimental studies revealed the following dynamic characteristics of the
building:

a) Results obtained at 1-nchi measurement point
T, = 0,18 sek; o, = 56 Gs; 6, = 0,67, o, = —0,40;T, = 0,20 sek;

: : : 1)
o, = 50Gs; 6, = 0,65 a,= -0,43
b) Results obtained at 2-nchi measurement point
T,= 0,16 sek; @, = 5,25Gs; o, = 0,66; o, = —0,42; @

T,= 0,17 sek; &, = 59 Gs; &, = 0,67; a,= —0,40.
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Figure 1.6. Coloring longitudinal (k-1) and transverse (k-2) microseismic a short part of fluctuations notes

K-1

Figure 1.7. Building stairs longitudinal (k-1) and transverse (k-2) microseismic a short part of fluctuations
notes

Conclusion

With the help of mobile engineering seismometric station, experimental studies were conducted to study
the dynamic characteristics of the buildings of secondary schools built in different years. Two-storey
building of the school Ne 10, built in 1937, before the introduction of normative documents on the design
of construction in seismic zones for conducting experimental research, normative documents, which
began to be applied in practice since November 1, 1951, were built of brick in 1953 on the basis of the
requirements of PSP 101-51. It should be borne in mind that these buildings, in addition to the carcass
building, the normative documents, which are practically applicable in their parameters, partially meet the
requirements of MMC 2.01.03-19.

Based on the results of recording micro seismic vibrations of selected school buildings, Special periods
and frequencies of vibrations in longitudinal and transverse directions, as well as extinction coefficients
and logarithmic decrements were determined.

As a result of the experimental studies, the orayopmas of the 2-storey building of the school Ne 10, built in
1937, consisted of beams and connected with the seismic belt, the elements of the construction completely
do not work together. For this reason, it has been shown that the dynamic characteristics obtained in
different parts of the building differ from each other as a result of the fact that the building construction
does not constitute a single spatial stutter.
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The results of the conducted experimental studies are recommended to be used in the examination of
construction structures of buildings and dynamic calculations of buildings on the influence of seismic
forces.
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