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Introduction

Protection of architectural monuments from seismic impacts is one of the most important tasks in the field of
cultural heritage protection. Historic buildings and structures, built over different eras and often using unique
materials and designs, are vulnerable to the destructive effects of earthquakes. Every year there is a growing
need to develop and implement effective methods that will preserve these valuable objects for future
generations.

The use of geotechnical seismic insulation to protect architectural monuments is an effective method that
allows you to preserve unique historical structures in conditions of seismic activity. Modern technologies and
materials provide a high degree of protection and durability of such systems, which makes them an important
tool in the field of cultural heritage protection.

The purpose of the article is to demonstrate the effectiveness and importance of geotechnical seismic
insulation in the form of a mixture of soil and crumb rubber (rubber) for the preservation of architectural
heritage, as well as to provide recommendations for the implementation of these technologies for the
preservation of architectural monuments.



Materials and research methods

» To determine the effectiveness of geotechnical seismic insulation, a mixture of crumb rubber and soil ( rubber
grunt ) was studied in Fig. 1. To determine the amplitudes of seismic impacts with and without geotechnical
seismic isolation.

Figure 1. A mixture of crumb rubber and soil ( rubber grunt )



Materials and research methods

* In the experiment, a standard compaction device PSU designed by SOYUZDORNII was used to compact
soil, in which soil rubber was loaded into an assembled form. The experiment included the following stages:

* Installation of equipment: We prepared a base from containers of a larger diameter than the standard
compaction device PSU designed by SOYUZDORNIA for soil compaction, into which soil was loaded (Fig.
2).
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Figure 1. A mixture of crumb rubber and soil ( rubber grunt )
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Materials and research methods

« A BC 111 accelerometer was installed with the following parameters: built-in electronics of the ICP
standard (IEPE), sensitivity 10 mV/g, frequency range 0.5-15000 Hz.

» Creating a dynamic impact: A load weighing 450 grams was thrown onto the surface of the ground models
from a height of 25 cm to create pulse vibration.

» The BC 111 accelerometer recorded vibrations lasting 1 second and transmitted the data to a ZET 017-U8
spectrum analyzer with a dynamic range of 80 dB and a frequency range of up to 20 kHz.

 Data collection and analysis: The ZET 017-U8 spectrum analyzer was connected to a laptop in which the
Zetlab software package was installed for collecting and analyzing data from the accelerometer (Fig. 3).

Figure 3. Laptop with Zetlab software package



Results and discussions

» Figures 4, 5 show the measured values of the amplitude of accelerations of soil rubber and natural (natural)
soil without impurities. The amplitude of the ground wave without impurities shows a value of 13.85: the
waves are not damped during the entire recording period of 0.5 seconds. Gruntorezina showed a decrease in

amplitude and amounted to 8.75.

Figure 4. Accelelogram of natural soil Figure 5. Accelelogram soil rubber



Results and discussions

 Analysis of the graph in Fig. 6 showed that soil rubber absorbs waves more effectively in comparison with
natural soil. The average amplitude for soil rubber based on the results of 6 experiments was 8.75, while the
amplitude for natural soil was 13.85.

» Based on the data obtained, we can conclude that soil rubber can be used to protect buildings, especially
architectural monuments. In the future, based on these data, it is possible to develop effective seismic isolation
methods .
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Figure 6. Vibration amplitude values of natural soil and soil rubber .



Conclusion

 To effectively protect architectural monuments, geotechnical seismic insulation made from soil rubber can
be used. The results of experimental studies of the parametric characteristics of materials used as geotechnical
seismic insulation showed excellent damping qualities.

* Rubber rubber in the form of geotechnical seismic insulation demonstrates a reduction in waves compared
to soil without inclusions; the magnitude of the amplitude reduction is 36.83% compared to natural soil.

» Thus, reducing the amplitude of seismic vibrations leads to increased safety, durability and saving lives,
making this technology important and useful for protecting buildings and infrastructure from seismic hazards,
especially for the protection of architectural monuments.

» Geotechnical seismic insulation is a promising direction in earthquake-resistant construction, but its
Implementation requires an integrated approach that takes into account both technical and economic aspects,
as well as the specifics of application in various geological conditions. Effective use of this technology is
possible with careful planning and consideration of all factors affecting the functionality and durability of the
system.
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