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ABSTRACT 
In recent years, the problem of weakly seismic and non-seismic areas prone to technogenic 
earthquakes caused by underground explosions, mining and anthropogenic impacts has become 
especially crucial. The main factors of the natural-technogenic seismic situation of the urban 
territories are the complex structural-tectonic and geological-lithological structure of the 
territories, the development of dangerous geological processes. At the same time, issues related to 
the forecast of activation (development) of hazardous geological processes and changes in 
engineering-geological and seismic properties of soils as a result of technogenic impact remain 
insufficiently studied. Urban development and technogenic impact on the environment contribute 
to increase water consumption, industrial and urban construction rising, change of natural 
riverbeds, reservoirs creation, the flooding processes development, which could cause and increase 
seismic hazards of technogenic origin for industrial and residential buildings, for dangerous 
technogenic objects [1–7]. 
Earthquakes destroy environmentally hazardous objects, roads, bridges and the most reliable 
buildings with the steel frame, interrupt the water supply, gas and electricity, cause explosions and 
fires. This leads to emergencies. 
The destruction of modern reliable structures during the earthquake is usually associated not with 
low quality construction, but with the unfavorable behavior of the base soils and caused by effects: 
selective amplification of certain frequency fluctuations, flooding or partial loss of strength, 
landslides, including slopes. as a result of soils flooding. 
Among the most dangerous geological processes that directly or indirectly affect the seismicity of 
built-up areas are gravitational (landslides, landslips, etc.), temperature (permafrost degradation), 
hydrogeological (flooding and drainage of areas), dynamic (thixotropy, subsidence), 
hydrochemical (leaching, clogging), etc. This also includes such technogenic measures as terrain 
planning of construction sites and various methods of land reclamation of the buildings and 
structures foundations. 
In addition to seismic disturbances, the geological environment may be exposed to modern 
exogenous geological processes of natural or technogenic origin. These processes, in turn, could 
be activated in time and space under the influence of seismic disturbances. 
Studies of destroyed buildings on different types of soils have shown the dependence of seismic 
intensity on the type of soil and its water saturation. It is proved that with increasing water 
saturation in shallow sediments, the theoretically calculated seismic velocities decrease in clay and 
increase in sand due to the corresponding stresses between particles in these media. 
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When the depth of the groundwater level is more than 10 m, its position does not affect the 
magnitude of the earthquake seismic intensity. Within the upper 10-meter stratum, the increase in 
the groundwater level from 10 to 0 m leads to the earthquake intensity increase and its intensity 
also depends on the type of soil stratum. 
In some cases, S.V. Medvedev noted that the explosions according to the results of seismometric 
observations recorded the increase in the speed of oscillations almost twice on water-saturated 
soils in comparison with soils that are in the state of natural humidity [3]. 
Seismic surveys in the near-surface zone are complicated by variable water saturation, and the 
flooding process could also locally change soil properties by forming infiltration water domes, 
which must be taken into account in seismic microdistribution and develop new approaches to 
include these factors in seismic intensity predicting process. 
Control over the development of flooding and the creation of hydrogeological maps should be the 
important contribution to the prediction of seismic intensity and prevention of emergencies 
provoked by the action of this phenomenon [8]. 
For the reasonable forecast of changes in the seismic properties of soils as a result of the influence 
of technogenesis, it has been recommended to conduct comprehensive research on special 
landfills. These studies should include engineering-geological, instrumental methods, including 
registration of earthquakes and explosions, as well as calculation methods. 
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