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Introduction instrumental-computational results obtained, as well

Instrumental - a method of calculation. There are as their analysis.
various methods for determining the physical and Itis known [1,9,17] that in order to determine the
mechanical properties of construction site soils, elastic properties of soils, data on the velocities of
engineering and geological research and study of the longitudinal and transverse waves in soils and the
composition of the strata, determination of physical natural density of soils are needed. The propagation
and mechanical properties of soil samples in the velocities of waves in soils and their natural density
laboratory, granulimetric composition, acoustic can be determined using instrumental methods
methods and more. performed on the construction site under natural

In contrast, the Mobile Engineering Station was conditions, as well as by methods of studying soil
used to study the physical and mechanical properties samples in the laboratory.
of the construction sites of Kindergartens No. 53, No. Seismic sensors are installed at the construction
45 and No. 4. This section presents the methodology site at a certain distance from each other to determine
used to study the properties of field soils and the the velocities of propagation of longitudinal and

transverse waves in the ground by means of

Philadelphia, USA 928 '; Clarivate
Analytics indexed


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:s.toshpulatov@ferpi.uz
mailto:b.uktamov@ferpi.uz
http://s-o-i.org/1.1/TAS-11-103-110
https://dx.doi.org/10.15863/TAS.2021.11.103.110

ISRA (Indiay  =6317 SIS(USA)  =0912  ICV (Poland)  =6.630

. ISl (Dubai, UAE) =1.582  PUHII (Russia) =3.939  PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) =7.184  OAJI (USA) = 0.350

instrumental measurements using the method of
seismometry under natural conditions. The seismic
sensors installed at these measuring points (MP) must
be of the same type and with the same characteristics.
For the propagation of waves on the construction site,
it is necessary to create an impact force at a certain
distance from the first measuring point, for example,
hitting the ground with a hammer, dropping a load
from a certain balance, creating small-power
explosions, etc.

Seismic  sensors installed at different
measurement points (MP 1, MP 2, MP3) on the
construction site in series when the impact force is
generated. (tir, tor, t3r) and (tis, tzs, tss) are recorded.
Longitudinal and transverse wave propagation
velocities are determined from the records recorded
using a mobile engineering station, taking into
account the distance between the measurement points
from the time difference of the wave fronts at the

measuring points (At = At;,; —At;). Other ground

characteristics of the construction site are then
determined by calculating the wave propagation
velocities [10-16].

The following formula is used to determine the
velocities of propagation of longitudinal and
transverse waves, taking into account the difference in
the arrival time of the wave front along the
measurement points on the construction site:

S,= L/Dt, S, = L/Dt, 0

Where: S; and S; is the velocity of longitudinal
and transverse waves;

L - the distance between the measuring points;

At, and Ats are the time of arrival of the
longitudinal and transverse wave fronts.

Experimental studies under natural conditions
determine the velocities of longitudinal and transverse
waves, as well as the extinction decrements («) and
resonant frequencies (wo) of ground vibrations. Based
on the results of instrumental research, the physical
and mechanical properties of the soil of the
construction site are calculated using the following
formulas [19-31]:

u=(C;-2C?)/2(C; -C), @
E,=yCX(3C;-4C))/29(C;-C)), @
c,=Crlg (4)
K=(Cj—%Cf)}//g, ©
A=(C;-2C)y19,G,=C,r/g. (6)

The following definitions are used in formulas
) - (6):

g - the acceleration of gravity; y = 1,8 t/m3- bulk
density of the soil;

u - Poisson's ratio; Yey - modulus of
deformation; osq - shift module;

K - the volume compression modulus; A Lame
constant; Ggq - the acoustic virginity.

Soil properties of construction sites. Based on
experimental studies conducted in the wild, the
physical and mechanical properties of the construction
site soils of secondary schools were determined.

Figure 1 shows the process of recording the
vibrations generated by hitting the ground at the
preschool education organization (PEO) construction
site No. 53. During the recording of ground vibrations,
seismic sensors were placed at a distance of 10 m.

F= g e fe el PelePe Pe oo e TN T_W_ T _ T __V¥__N

b)

Figure 1. Impulse of No. 53 PEO construction site soil
moment of recording vibrations under the influence of forces: a - mobile station;
b is the appearance of the recordings on the monitor
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Figure 2 shows the recorded ground vibrations at
the measuring points MP1 and MP2 as a result of
successive hitting the ground at regular intervals.
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Figure 2. No. 53 PEO construction site with a few pressed primers
There are notes of vibrations when struck
Figure 3 shows the ground vibration generated by result of instrumental measurements and calculations,
a single impact on the ground. The soil characteristics are given in Table 1.

of the PEO construction site No. 53, determined as a
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Figure 3. Records of vibration of the PEO construction site No. 53 when the soil is hit once with a press.
Figure 3 shows the process of recording ground vibrations, seismic sensors were placed at a

vibrations generated by hitting the ground at the PEO distance of 10 m.
construction site No. 45. During the recording of
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a) b)
Figure 3. Moment of recording the vibration of the ground of the construction site PEO No. 45 under the

influence of pulsed forces: a - mobile station;
b - the appearance of the recordings on the monitor

Figure 4 shows the recorded ground vibrations at ground. The elastic characteristics of the soil of the
the measuring points MP1 and MP2 as a result of construction site PEO No. 45, determined as a result
repeated hitting the ground. of instrumental measurements and calculations, are

Figure 4 shows an elongated version of the given in Table 1.

ground vibration generated by a single press on the
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Figure 4. Records of vibration of the PEO construction site No. 45 when the soil is hit once with a press

Figure 5 shows the process of recording the ground vibrations, seismic sensors were placed at a
vibrations generated by hitting the ground at the PEO distance of 10 m.
construction site No. 4. During the recording of
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b)

a)
Figure 5. Moment of recording the vibration of the soil of the PEO construction site under the influence of

impulse forces

Figure 6 shows the recorded ground vibrations at
the measuring points MP1 and MP2 as a result of
repeated hitting the ground.
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Figure 6. Record the vibrations of the PEO construction site several times hitting the ground with a hammer

Table 1. Characteristics of school construction sites as a result of instrumental measurements and

calculations
Instrumen':zlsmte;asurement Results of calculations according to formulas (7) - (11)
Sr Ss u Eg Osd K /1 Gg
m/sec m/sec kG/sm? kG/sm? kG/sm? kG/sm? kG/sm®-s
No. 53 Preschool Education Organization
485 | 215 | 038 | 11790 | 8490 | 31884 | 26224 | 0,09
No. 45 Preschool Education Organization
645 | 214 | 044 | 12100 | 8412 | 65200 | 59590 | 0,12
No. 4 Preschool Education Organization
322 | 128 | 041 | 4232 | 3010 | 15032 | 13025 | 0,06
Conclusion this, the velocities of longitudinal and transverse

The elastic properties of the soils of the tested
PEO construction sites were determined by processing
the instrumental measurement records using express
methodology - Mobile seismometric stations. To do

waves in the soils of construction sites of MTMs were
recorded and the elastic characteristics of soils were
calculated. The results of instrumental-computational
studies have shown that MTMs have different types of
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soils at construction sites and that the values of
longitudinal and transverse wave propagation
velocities vary on average in the range S, = 300+700
m/sec, Ss = 100250 m/sec.

Based on the preliminary results of experimental
studies and calculations, it was determined that the
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