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DANGEROUS ENGINEERING-GEOLOGICAL PROCESSES AS A RESULT OF MUTUAL 
INFLUENCE OF OBJECTS BELONGING TO DIFFERENT FUNCTIONAL ZONES 

The territory of any city can be divided into four main functional areas (zoning): residential, industrial, 
transport, recreational. The formation and placement of the objects is regulated by the planning 
documentation DBN 360-92 and the Law of Ukraine “On regulation of urban development”. Large cities are 
characterized by non-compliance of functional zones, for example, energy objects are not systematically 
located, sometimes along with residential buildings; the road of categories with high traffic loads are close to 
residential neighborhoods. The close mutual arrangement of objects together with complex engineering-
geological conditions can lead to an increase in the intensity of such influence and the emergence and 
intensification of adverse engineering-geological processes. 

The necessity of compliance with the functional zoning of the area is shown on the example of a 
representative part of Kiev, that should be performed taking into account engineering-geological features of 
the territory. It is necessary to comply with the underlying zoning in the underground space to ensure the 
bearing capacity of the soil mass. The changes in soil bases are defined as a result of changes in the stress-
strain state under the construction, development of underground space, changes of moisture regime of soils 
as the result of soaking from the surface, formation of “perched water”, raising the groundwater level. The 
vibration analysis of high-rise building – the main library building is made from the dynamic loads that arise 
during the movement of the vehicle, taking into account the work of the pile foundation as a rigid 
body relative to the longitudinal axis, which passes through the center of the building at the level of the 
cap of piles. 

Conditions for safe stay in the cities are worsened by the emergence due to the mutual influence of 
buildings of different categories and different functional purpose. The territory of Kiev of the 1970-ies has 
built more than 1000 high-rise buildings with an underground depth from 25 to 80 m. The influence of the 
underground part of a new or reconstructed engineering object should not interfere with the deepening zone 
of other existing building. Therefore, the development of standards for deep (vertical) zoning become 
relevant, that should be done depending on the geological features of the built-up area and 
surrounding buildings. 

Under the vertical protective zone of the building should be understood a zone around the bulb of the 
active compressed zone under it, the size of which depends on the weight of the building and the depth of 
laying the foundations for different types of soils, and the intervention in which can lead to 
emergency situations. 

Engineering construction activity most actively affects on the soil layers close to the surface. The 
weight of the construction forms a compressed zone under the foundations at a depth of 10 to 100 m, 
respectively, and in lateral directions in the corners of the building up to 30 m. 

The values of the compressed zones under the foundations of buildings were established by the 
calculations, that is from 10 m (3-storey building) to 50 m (27-storey high building), according to building 
codes, the diagram of total displacements is shown in the figure. 

 
Fig. The scheme of changing the stress state of the geological environment under the main objects of urban 
development (the diagram of total displacements). 

The distance from new buildings to existing buildings is a major parameter. A reduction in the 
distance threatens to changes in geological environment and leads to damage or destruction of the 
buildings. Therefore, the question of the limit distance (Llim) between the security zone and the active 
compressed zones of new objects is relevant for the build at the intersection of various functional zones of 
the city. 
 


