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Abstract: This article presents the results of a dynamic experiment conducted on an elastic beam with a length of
1 meter, based on a sheben soil. In the study, the effect of the soil base on vibrations, changes in the acceleration
and displacement values in the beam were experimentally studied. Dynamic loads were applied through a vibration
device, and vibrations were measured using an AV-1600-3 vibration tester. Based on the results obtained, the

vibration energy absorption properties of the soil and the effect on the stiffness of the beam were analyzed.
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INTRODUCTION:

In recent years, the issues of soil foundations in
relation to dynamic loads in building structures have
become one of the important scientific directions.
Various sources of vibration - machines, vehicles,
earthquakes - have a significant impact on the
stability of foundations. Therefore, experimental
study of the vibration behavior of beams located on
the soil foundation under such conditions is of great

practical importance.

In this work, the dynamic response of an elastic beam
installed on a sheben soil to vibrations generated at
different frequencies was studied. The experimental
results help to verify theoretical models and
determine the dynamic properties of the soil-beam
system(1-fig).
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FIGURE 1. Calculation scheme of a beam with a foundation of soil

FORMULATION OF THE PROBLEM

The experiment was conducted in the laboratory of
Samarkand State "GeoFundamentProekt" LLC. A 10—
12 cm thick layer of soil was placed on the bottom of
the stand, the surface was leveled, and a 1 meter long
metal beam was installed on it. Three control points
(A, B, and C) were selected on the beam, and the
displacement and acceleration values were measured
at each of them. Dynamic loads were applied using a

vibration device. The device allowed changing the
vibration amplitude in dynamic scale levels from 5 to
12. Measurements were carried out using an AV-
1600-3 vibration tester. The results of the
displacement (mm) and acceleration (m/s?) obtained
from three points at each scale value were entered
into a table and the average values were calculated

(fig. 2).
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FIGURE 2. Dynamic analysis results for a 1-meter long beam with a base of Sheben soil

During the experiment, it was found that the
amplitude of the vibration and acceleration of the
beam increased proportionally as the dynamic scale
increased. For example, at the 5th scale value, the
displacement at point A was 0.3—0.5 mm, and the
acceleration was in the range of 3.2-6.3 m/s?, while
at the 12th scale value these indicators increased to
3.5 mm and 17.9 m/s?, respectively.

This indicates that with increasing force, the inertia
forces in the beam also increase and the soil partially
absorbs the vibration energy. Since the soil has a low
modulus of elasticity, the vibration does not pass
completely, but partially dies out. This indicates the
presence of a damping property.

In the experiment, the deformations were smaller in
the experiment on a beam 0.8 meters long. This

SOLUTION METHOD

Based on the results obtained, an almost linear
relationship was observed between acceleration and
displacement. This confirms the direct
proportionality between force and acceleration, in
accordance with Newton's second law.

The experiment showed that the higher the density of
the soil and the bonding between the particles, the
faster the vibration damping occurs. Therefore, the
sheben soil used as a base acted as an effective layer
absorbing vibration energy.

Based on the results, the necessary experimental data
were obtained to determine the dynamic stiffness
coefficient of the beam. These data will serve as the
basis for further modeling and theoretical analysis
(table).

showed that with decreasing length, stiffness
increases and dynamic response decreases.
TABLE 1
A(point) B (point) C point) A(X) B(z) C(y)
4.85 10.45 4.67 0.4 0.5 0
4.94 10.8 4.75 11 3.1 0
5 11.15 4.85 1.6 4.9 0.7
5.2 12.1 5 1.7 6.9 0.8
6 14 6 2.3 16.5 3.6
5.9 23.1 7.2

dampens vibrations and increases the stability of the
structure.

CONCLUSION

1. Under the influence of dynamic loads, the
deflection and acceleration values in the beam
increase linearly with increasing load force.

3. Reducing the length of the beam increases its
stiffness and reduces the amplitude of vibrations.

2. The presence of a sheben soil foundation partially 4. The obtained experimental results can serve as a
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reliable basis for modeling the dynamic response of
the soil-beam system.
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