
Monitoring’2025   

 

 

XVIII International Scientific Conference “Monitoring of Geological Processes 
and Ecological Condition of the Environment” 
14–17 April 2025, Kyiv, Ukraine 

 

Mon25-026 
The new construction impact on the existing and new buildings 
settlements in Kyiv and its monitoring 

*V. Shekhovtsov (Odesa State Academy of Civil Engineering and Architecture), V. Malakhov 
(Odesa State Academy of Civil Engineering and Architecture), I. Myronenko (Odesa National 
Maritime University), V. Lytvynenko (Odesa National Maritime University), I. Bichev (Odesa 
State Academy of Civil Engineering and Architecture), H. Slobodianyk (Odesa National Maritime 
University) 

SUMMARY 

To date, many facts are known about the technical state deterioration or even destruction of 
existing buildings and structures due to the soil subsidence influence or technogenic suffusion 
processes, because the buildings and structures durability largely depends on their 
foundations strength. Construction activities, especially underground, carried out without any 
thorough geological examination of the territory lead to the activation of unfavorable natural 
processes and disasters, including soil subsidence and deformation, as well as damage or 
collapse of surrounding buildings. The deformations of the buildings at 7, 9 and 11/12 
Marianenka Lane, 9, 11 Mechnikova St. and new building at 11a Mechnikova St. in the 
Pechersk district of Kyiv were monitored from May 13, 2014. The purpose of the monitoring 
was to determine the amount and nature of the foundations settlement in the new building and 
buildings bordering the construction site. The total duration of observations was 2093 days. 
As of March 3, 2020, the following results were recorded for the buildings under observation. 
The sluggish and insignificant in magnitude (up to -8 mm) vertical displacements of all 
settlement marks were recorded in the building at 9 Marianenka Lane. The foundation 
settlement increase was recorded from April 2016 to June 2017. 
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Introduction 
 
The residents of Klov historical area near "Klovska" metro station in Pechersk - have been fighting 
the chaotic and dangerous development of their area for several years. They hold numerous actions, 
sometimes blocking traffic on the street. Mechnikova Street is one of the main thoroughfares of the 
capital, the closure of which threatens with a transport col-lapse in the entire city. The Kyiv residents 
were forced to take such measures, because the high-rise buildings construction on the Klov landslide-
prone slopes could cause irreparable consequences for dozens of neighboring buildings. According to 
the residents, the buildings at 14 Marianenka Lane, and 7 and 7a Mechnikova St., in one of which 
famous Ukrainian artists Ivan Makogon and Tetiana Yablonska lived and worked, were in a 
destruction zone. "Under the guise of transferring the storm pipes, the developer began to dig a trench 
at the adjacent territory of the building No. 14. We have already lost one building, because the 
building No. 7 on Marianenka Lane is in a state of disrepair," residents wrote and emphasized that the 
developer never provided them with construction documents (At the seams..., 2017). Now the 
situation is even more dangerous. Construction activities are already carried out on the territory of the 
Oleksandrivska hospital, and every day heavy construction vehicles pass by the intensive care unit 
and other departments where the seriously ill patients receive treatment. Instead of eight stories, the 
developer was going to build 38 stories. The high-rise building construction at 7b Mechnikova St., in 
violation of the contract, became more scandalous than the construction of the "monster" building, as 
the Kyivans dubbed it, at 9a Hrushevskoho St. was. Then, instead of the planned 15 stories in the 
central section, 22 stories were built, and the 9-story side sections envisaged by the project became 
11-story ones. In addition, the developer violated the maximum permissible height of the building 
provided for by the Kyiv General Plan. For the central part of the city, that height could be no more 
than 27 meters, which corresponded to 8-9 stories. But according to the project, a 38-story building 
with a four-story underground parking lot is under construction on Mechnikova St. (fig. 1). 

 
Figure 1 The progress of work at the construction site at 11a Mechnikova St. 
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The explanatory note also states that the construction could have a negative impact on the 14 nearby 
buildings, some of which are already in a state of disrepair, and active construction could not only 
damage, but even destroy them. At the beginning of March this year, the State Architectural and 
Construction Inspection of Ukraine also discovered a number of construction violations and issued an 
order to stop the construction activity (At the seams..., 2017; On Melnikov Street..., 2016).  
The deformations of the buildings at 7, 9 and 11/12 Marianenka Lane, 9, 11 Mechnikova St. and new 
building at 11a Mechnikova St. in the Pechersk district of Kyiv were monitored from May 13, 2014. 
This work execution was caused by the necessary assessment of the construction impact on nearby 
buildings. In order to carry out monitoring, on June 10, 2014 the monitoring station was restored on 
the buildings under control, the zero reading was taken, and the monitoring started. The purpose of the 
monitoring was to determine the amount and nature of the foundations settlement in the new building 
and buildings bordering the construction site. The procedure, organization and provision of work 
during the instrumental measurements execution were carried out in compliance with the 
requirements of current regulatory documents (DBN V.2.1-5-2007, 2008), (DBN V.2.1-10:2018, 
2019). Famous scientists abroad and in Ukraine were concerned with these issues. It is worth noting 
(Berchun, 2020, 2023; Dunin, 2023; Sedin, 2019; Slyusarenko, 2010, 2023; Trofymchuk, 2022; 
Vusatiuk, 2019) and others. 
 
Instrumental engineering and geodetic measurements of the buildings foundations settlements 
 
The observations of the building foundations deformations were organized in the follow-ing 
sequence: the selection of the structure and places for locating and installing the initial geodetic 
marks of the elevation base; implementation of elevation binding for the initial geodetic marks; 
settlement marks installation on the structures of buildings under investigation; instrumental 
measurements of vertical displacements; processing and analysis of the observations results. 
According to the requirements of the current regulatory documents DBN V.2.1-5-2007, 2008, and 
DBN V.2.1-10:2018, 2019, for observing the building foundations settlements, at least three initial 
benchmarks had to be arranged to ensure the mutual control of their elevations stability. A total of 
six benchmarks were included in the initial elevation network. Such their quality ensured the 
required accuracy of the settlements de-termination, which was accepted in this project as ±1 mm 
for a mark the most distant from the initial benchmark. The benchmark elevation positions were 
determined with the minimum possible limit error. In order to determine the vertical displacements 
of the buildings foundations, the settlement marks were installed directly on them. 
On the buildings bordering the new building, namely: at 7, 9 and 11/12 Marianenka Lane, and at 9, 
11 and 11a Mechnikova St., the 148 settlement marks were installed. Based on the results of the 
building foundations settlements observations, a table of the ab-solute elevations and vertical 
displacements values for settlement marks was compiled. For a more complete presentation of the 
settlements development over time in the research documents, the settlement marks vertical 
displacements values in relation to the previous cycle of measurements and the settlements total 
values in relation to the first cycle of measurements are shown in columns Δh and ΔН, respectively 
(June 10, 2014). 
 
Results 
 
During the entire period of instrumental observations, more than 80 cycles of the vertical 
displacements determination were carried out for the settlement marks installed on the buildings at 
7, 9 and 11/12 Marianenka Lane, and at 9, 11 and 11a Mechnikova St. in the Pechersk district of 
Kyiv (fig. 2). The total duration of observations was 2093 days. As of March 3, 2020, the following 
results were recorded for the buildings under observation. The sluggish and insignificant in 
magnitude (up to -8 mm) vertical displacements of all settlement marks were recorded in the 
building at 9 Marianenka Lane. The foundation settlement increase was recorded from April 2016 
to June 2017. During the inter-report period (January...March 2020), no settlements increases that 
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would exceed the measurement error (±1 mm) were recorded. The 8-mm settlements recorded 
during the period of observations (2093 days), did not exceed the maximum ones permissible for 
the new construction impact (according to Table B of DBN V.2.1-10-2018 the maximum 
permissible additional deformations of foundations bases (settlements) [S] are 20 mm). 

 
Figure 2 The diagram of the development over time of the vertical displacements of the settlement 
marks installed on the building at 9 Mechnikova St. Key: time axis; vertical displacements, mm; 
settlement marks. 

In the new building at 11a Mechnikova St. the foundations settlements were from 4 mm to 18 mm. The 
recorded deformations also did not exceed the permissible values. The first settlements intensification was 
recorded in November 2014 and the second one was in December 2015. During the period 
(January...March 2020), no settlements increases that would exceed the measurement error (±1 mm) were 
recorded. 
 
Conclusions 
 
The instrumental engineering and geodetic observations of deformations in buildings at 7, 9 and 11/12 
Marianenka Lane, and 9 and 11 Mechnikova St., as well as in the new building at 11a Mechnikova St. 
in the Pechersk district of Kyiv were carried out for 2093 days (from June 10, 2014, to March 3, 
2020). The observations data allowed to draw the following conclusions:  
1. In the building at 9 Mechnikova St. the 31-35-mm settlements of the butt-end wall foundations 
were recorded. 
2. In the new building at 11a Mechnikova St. the foundations settlements reached 10 mm in the Н-
Р/1-10 axes in the building part erected prior to the retaining structures of the retaining wall, and in 
the rest of the complex the settlement did not exceed 6 mm. 
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