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Construction in densely built-up conditions creates in each case a set of additional risks that
must be taken into account when developing design and design-technology documentation,
organizing construction, and further safe operation of objects. The work is devoted to research the
impact of a new building at full load after completion of its construction has been investigated
through an assessment of the interaction with the building envelope, the ground mass of the base
and the foundation of the existing five-story building, in comparison with the assessment of the
impact of a deep excavation in the process of engineering preparation for this construction, based
on the developed methodology for studying the interaction of new construction objects and nearby
buildings in complex engineering and geological conditions and dense development conditions.

For numerical studies of the stability of the combined space, the proposed methodology has
been used, which is built on the initial relations of the variational equations of equilibrium and the
equation of the load surface in the six-dimensional stress space, which is a development of the
theory of the limit stress state of the soil half-space based on the introduction of an extended yield
criterion for a plane problem of the nonlinear theory of elasticity and plasticity, which provides for
the determination of the value of the second critical load, at which solid sections of the ultimate
stress state appear in the soil half-space.

From the analysis of the movements of the nodes located on the vertical face of the «wall in the
soil» structure (retaining wall of the pit), it can be concluded that the transverse displacements of
the retaining wall compared to the calculations according to the first option have changed to the
opposite, which is associated with the formation of a sliding prism under the passive pressure on
the retaining wall from the side of the pile foundation of the new building. This indicates a change
in the stress-deformation state of the soil base of the existing building, from the influence of the
deep excavation during the construction process, which was evaluated according to the first
version of calculations, to the impact of the new building after the end of construction, which was
analyzed according to the second version of calculations. In this way, the change in the stress-
deformation state of the main urban building is determined, which is a criterion for determining
the impact of adjacent construction in the urban area on the condition of the ground bases and
foundations of adjacent buildings, their preservation and ensuring safe operation.

Keywords: dense building, new construction, combined half-space, stress-strain state, stability
parameters, enclosing structures.

Introduction. During construction in densely populated areas, one of the
main issues is ensuring the preservation of existing adjacent buildings located in
the influence zone of deep pits excavation. One of the most important factors
determining the quality condition of industrial, civil and transport construction
objects is the strength and absence of cracks and local destruction in the
structures of buildings and structures during the entire period of operation.

Recently, construction in the cities of Ukraine has been carried out in
densely built-up conditions in difficult geological conditions with maximum
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use of underground space for arranging underground parts of construction
objects. At the same time, such construction is carried out within built-up
areas, which affects the stability of adjacent areas, and changes their regime
and causes significant changes in the stress-deformed state of buildings and
structures of adjacent buildings.

Formulation of the problem. Construction in densely built-up conditions
creates in each case a set of additional risks that must be taken into account
when developing design and design-technology documentation, organizing
construction, and further safe operation of objects.

For adjacent objects of existing buildings, construction may create a risk of
damage, disruption of normal operation, deformation of structures, and
sometimes accidents due to disturbance of foundation soils when performing
nearby earthworks for the development of deep pits; compaction and
movement of the soil in the active zone of the foundations due to additional
loads from the new building, dynamic loads on the foundation from the
installation of enclosing structures of deep pits with the use of sheet piles, piles
and anchors;  destructive processes - erosion, landslides, karst-sufosis
phenomena, freezing, subsidence of the earth's surface, changes in established
hydrogeological conditions and associated flooding or drainage of built-up
areas; vibrational or dynamic effects from the operation of construction
equipment; and, in addition, violation of normal conditions of insolation,
ventilation, engineering support, landscaping of existing buildings [3].

During the design of construction objects in densely built-up conditions, a
complex of measures to ensure construction safety is necessary, with further
monitoring, which involves on-site observations of the technical condition of
the construction object, adjacent buildings, the engineering, geological and
ecological situation in the adjacent territory, and a stabilization period facility
operation [7]. The specified set of measures provides for engineering searches
of the construction site in densely built-up conditions for the development of
project solutions and construction methods of the object, which ensure the
preservation of the operational qualities of the adjacent objects and compliance
with man-made safety requirements. At the same time, it is necessary to
choose volume-planning and structural solutions taking into account the
influence of deep pits and buried structures on existing buildings and structures
and to provide enclosing structures for holding the walls of the pit [3], a the
arrangement of the foundations of a new object is designed taking into account
their influence on the stress state of the foundations of existing objects and
ensuring the possibility of their independent settlement.

The analysis of recent studies and publications, in which the solution to this
problem has been initiated, gives reason to believe that the strength of buildings
and structures depends on the characteristics of the strength of the soil foundation
and the complex of reasons and factors that can influence their change. Soils, as a
rule, are complex dispersed systems, the physical and mechanical characteristics of
which can change under the influence of various reasons and factors.

One of the determining factors affecting the structural scheme of the
fortification structures, the cost-effectiveness of the adopted design decisions,
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are the magnitudes of soil deformations in the foundations of structures located
nearby. The complexity of the processes and a significant number of factors
that arise in the natural basis during the installation of fortifications, their
changes over time, etc. calculations do not take into account enough.
Deformations of enclosing structures, phenomena of suffusion, evaporation,
disturbance of stability, etc. lead to a change in the structure and a decrease in
the mechanical strength of soils, filtration deformations and deformations of
the earth's surface, are one of the main factors that cause accidental destruction
of structures of buildings and structures [2].

In pit fence structures, one of the determining factors affecting their
structural scheme and the cost-effectiveness of the project decisions is the
horizontal pressure of the soil on the fence, the magnitude of soil deformations
in the foundations of structures located near the boundary of the pit, which
today for complex engineering geological conditions are insufficiently studied.

The aim of the work and research tasks is assessment the impact of a new
building at full load after completion of its construction has benn investigated
through an assessment of the interaction with the building envelope, the
ground mass of the base and the foundation of the existing five-story building,
in comparison with the assessment of the impact of a deep excavation in the
process of engineering preparation for this construction, based on the
developed methodology for studying the interaction of new construction
objects and nearby buildings in complex engineering and geological conditions
and dense development conditions.

Theoretical foundations of research. For numerical studies of the stability
of the combined space, the proposed methodology has been used, which is
built on the initial relations of the variational equations of equilibrium and the
equation of the load surface in the six-dimensional stress space, which is a
development of the theory of the limit stress state of the soil half-space based
on the introduction of an extended yield criterion for a plane problem of the
nonlinear theory of elasticity and plasticity, which provides for the
determination of the value of the second critical load, at which solid sections
of the ultimate stress state appear in the soil half-space [1].

The developed theory is built on the ideas of generalizing the dependences
of soil mechanics and consists in constructing the relations of the stress-strain
state of the calculation domain from the standpoint of the mechanics of a
deformed solid body, using algorithms for solving problems of the theory of
elasticity and plasticity, with the construction of universal calculation models
of the combined half-space, which allows more to reasonably determine the
value of the stress-deformed state of complex soil foundations that are in
interaction with the enclosing structures of fortifications, foundations of
adjacent buildings and the entire complex of buildings in the surrounding
buildings. On the basis of this, a methodology was developed for the study of
the interaction of enclosing protective structures with the soil half-space in the
above-limit state, taking into account geometric and physical nonlinearities in
the formulation of the task, during the implementation of the evolution of
complex loading, taking into account the active and passive components of the
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load and the unloading effect of the combined half-space, which provides more
accurate consideration of both elastic and plastic deformations, and allows for
a more reasonable determination of the stress-strain state of bases and
foundations, building structures and surrounding buildings, which are in
interaction with complex soil bases, that is, it allows to investigate the
processes that occur in the soil foundations during the reconstruction of urban
areas, which essentially constitute an assessment of the impact of new
construction on the adjacent buildings, especially in difficult engineering and
geological conditions [6].

Assessment of the interaction of new construction object at full load
and surrounding buildings. In order to determine the impact on existing
buildings during the reconstruction of a part of the city territory in densely
built-up conditions, as part of the scientific and technical support for the design
and construction of a 25-story residential building with built-in and attached
office premises and underground parking, design and calculation studies were
carried out with numerical calculations of the impact to a half-space to a depth
of 41.0 m in the central cross-section of the investigated site with a length of
150.0 m, as well as to the adjacent buildings after the completion of
construction at full load (Fig. 1).
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Fig. 1. Section of the designed 25-story residential building
and the existing 5-story residential building
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In the conducted numerical studies, the methodology for solving the
problem of nonlinear soil mechanics based on the limit equilibrium of soil
massifs in interaction with the enclosing structures of deep pits and foundation
elements of new and existing buildings is applied. The results of the study of
the combined half-space using a new model of the equations of state of a
multi-layered soil massif for a specific problem in the variant of the interaction
of the enclosing structure of the pit with the soil half-space and the foundations
and the base of the existing residential five-story building, when the active
pressure on the supporting «wall in the soil» exceeds passive pressure of soil
resistance at the base of the pit under the building being designed.

The purpose of the research is to determine the change in pressure on the
enclosing structure over time and to determine the change in the stress-strain
state of the enclosing structure itself and the foundation of the existing
residential building. The result of determining the change in the deformation of
the base of a S-story building is the fluctuation of the soil base and the
maximum amplitude of uneven settlement of the existing building foundations,
which is a criterion for determining the influence of adjacent construction in
conditions of dense urban development on the condition of the ground bases
and foundations of adjacent buildings.

In the conducted numerical studies, the developed methodology for solving
the problem of nonlinear soil mechanics based on the limit equilibrium of soil
massifs in interaction with the enclosing structures of deep pits and foundation
elements of new and existing buildings has been applied. The specified
methodology for numerical studies of a heterogeneous half-space is built on
the basis of the nonlinear theory of elasticity and plasticity, considering
geometric and physical nonlinearities in the formulation of the problem. The
results of the combined half-space research using a new model of the state
equations of the multilayer soil massif for a specific problem has been
obtained in two versions:

1. Assessment of the influence of a deep pit in the process of engineering
preparation of construction, through researching the interaction of the
enclosing structure of the pit with the soil half-space and the foundations and
foundation of the existing residential five-story building, when the active
pressure on the supporting "wall in the soil" exceeds the passive pressure of
the soil resistance at the base of the pit under the building being designed;
which was discussed in the article [8].

2. Assessment of the impact of a new building at full load after
construction, through researching the interaction of the enclosing structure and
the pile foundation with the grid with the soil mass and the foundation and
foundation of the existing five-story building, when the passive pressure
exceeds the primary active pressure from the existing building and performs
the function of active pressure.

The purpose of the second variant of research is to determine the change in
pressure on the enclosing structure over time and to determine the change in
the stress-strain state of the enclosing structure itself and the foundation of the
existing residential building. The result of the determination is a change in the
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deformation of the ground bases of a 5-story building, as well as fluctuations
of the soil base and the maximum amplitude of uneven settlement of the
foundations of the existing building, that is a criterion for determining the
impact of adjacent new construction on the state of ground bases and
foundations of nearby buildings in conditions of dense urban development.

The initial data were the determined physical and mechanical characteristics of
the soil half-space layers according to the data of engineering geological
investigations, considering the correction of the properties of the soils of the
multilayer half-space by depth [4], as well as physical and mechanical
characteristics of inclusions in the half-space of concrete and reinforced concrete
elements, including piles of enclosing structures such as a solid «wall in the soil».

The calculated load per 1 m2 of the pile grillage surface area has been
determined, which consisted 82.32 kN/m’. The resulting load on the
foundations edge of the existing 5-story residential building was 14.22 kN on
0.5 m of the outer wall length.

A discrete model and calculation diagram of the interaction of the enclosing
structures of the pit, the pile foundations of the new residential building and the
foundations of the existing adjacent building with the soil half-space has been built.

The initial variation of the motion equation in accordance with energy
methods describes the equilibrium of the elementary volume of an arbitrary
continuous medium, regardless of its physical and mechanical properties. The
proposed methodology implements the applied approach of wvariational
principles and the theory of finite stress deformed body, when the obtained
solutions are related to the distribution of initially elastic regions into elastic
and inelastic regions with developed zones of elastic-plastic regions (shearing
for soils) of deformations. The initial finite-element model in the process of
deformation was transformed in accordance with the criterion of fluidity
(destruction) of the soil massif and was divided into two zones for determining
the stress-strain state: elastic and elastic-plastic using the loading surface
according to the Coulomb—Mohr criterion, considering the tensor-deviator
invariant stress functions through the Lode—Nadai invariant [1]. Also, the
proposed methodology was used an extended modified Mises yield criterion,
which makes it possible to obtain more accurate solutions to stability problems
of a combined multilayer half-space.

The discrete model and calculation scheme of the multi-layered soil half-
space is built taking into account the presence of inclusions of pit fence
structures, new building foundations, existing structures and cavities.

The grid area of the discrete model S, S,, S5, is regular and placed within
the bounds S; =1, M1, S, =1, M2, S; =1, M3. The values of the dimensions of
the mesh area were equal:

S, =M1=2, S, =M2=25, §5=M3=104.

Thus, the number of nodes of the two-layer mesh area was equal:

Nyy =M1-M2-M3=2-25-104 =5200.

Accordingly, the number of nonlinear equations makes up a system of:

K =3 Nyy =3-5200 =15600
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equations without considering the imposed boundary conditions.
The geometric overall dimensions of the calculated half-space were:
41x150m, the thickness of the half-space was 50 cm.

Results of numerical studies of the discrete model of the combined half-
space. The adopted version for calculating the interaction of the enclosing
structures and the existing building foundations with the soil half-space with a
free pit is a classic solution to this problem and, as a rule, the most dangerous
from the point of view of the pit slope stability.

For the purpose of comparison with the impact of a deep pit in the process of
engineering construction preparation, by researching the interaction of the pit
enclosure structure with the soil half-space and the foundations and foundation
of the existing residential five-story building, a research of the impact of the new
building at full load after construction has been carried out, by investigating the
interaction of the enclosing structure and the grid pile foundation with the soil
mass and the ground bases and foundation of the existing five-story building.
For this purpose, the interaction of the enclosing structures, the pile foundations
of the new building and the foundations of the existing residential building with
the soil half-space at full load has been considered.

Based on the obtained numerical results, the stress-strain state of the «wall
in the soil» structure under full loading of the half-space has been determined,
which is illustrated by the diagram of transverse deflections (Fig. 2) and by the
diagram of bending moments in the «wall in the soil» section (Fig. 3).
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Fig. 2. Diagram of transverse deflections of ~ Fig. 3. Diagram of bending moments in the cross-
the «wall in the soil» at full loading of the section of the «wall in the soil» structure with full
half-space loading of the half-space

According to the second version, the settlement of the foundations of the
existing building in the center along the length did not change at all, that is, it
was in the first version U?4459=26.17cm, and in the second version it became
U?4456=26.09cm, that is, the difference of everything UP1450-U?4459=0.8 cm.



462 ISSN2410-2547
Omip matepianiB i Teopis cropya/Strength of Materials and Theory of Structures. 2022. Ne 109

But the average rotation of the sole has changed on the opposite: first to

+tana=0.0021, second to —tant=0.0022, due to the fact that the prism was
formed by passive pressure on the retaining wall from the side of the pile
foundation of the new building.

From the analysis of the movements of nodes located on the vertical face of
the «wall in the soil» structure (retaining wall of the pit), it was concluded that
the transverse displacements of the retaining wall occur by rotating it as a
significant whole clockwise. With such a turn, the internal forces were
insignificant within 50% of the strength margin of the retaining wall.

The analysis of the pile foundation settlement indicated a smooth and
symmetrical appearance with a maximum settlement up to 42.28 cm, with a
strut £2.48 (2.34) cm. This settlement is calculated with a reliability coefficient
equal to Kh=1.4, that is, subsidence in reality can be almost two times less. But
it was the unevenness of the subsidence, which was only 6.7 cm at half run,
that is dangerous — 17 m, namely:

6,7
1700
At the same time, the roll was formed by only 0.5 cm:
0,5
3400

The analysis of the cross-section diagrams of the retaining wall proved that
they are almost the opposite of the first version, while the bending moment
increased to 41.69 tm and almost lost the margin of strength that was in the
first version.

From the analysis of the movements of the nodes located on the vertical face
of the «wall in the soil» structure (retaining wall of the pit), it can be concluded
that the transverse displacements of the retaining wall compared to the
calculations according to the first option have changed to the opposite, which is
associated with the formation of a sliding prism under the passive pressure on
the retaining wall from the side of the pile foundation of the new building. This
indicates a change in the stress-deformation state of the soil base of the existing
building, from the influence of the deep excavation during the construction
process, which was evaluated according to the first version of calculations, to the
impact of the new building after the end of construction, which was analyzed
according to the second version of calculations. In this way, the change in the
stress-deformation state of the main urban building is determined, which is a
criterion for determining the impact of adjacent construction in the urban area on
the condition of the ground bases and foundations of adjacent buildings, their
preservation and ensuring safe operation.

General conclusions and recommendations. The problem of changing the
pressure on the enclosing structure in time and determining the change in the
stress-strain state of the enclosing structure itself and the foundation of the
existing residential building has been solved. The change in the deformation of
the foundation of a five-story building, that is, the fluctuation of the soil base
and the maximum amplitude of uneven settlement of the foundations of the
existing building, which is the criterion for determining the impact of adjacent

=0,0038<0,0044,

=0,00014< 0,001,
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construction in the urban area on the condition of the ground bases and
foundations of adjacent buildings, has been determined.

The results of scientific research proved that, according to the results of the
first version of numerical calculations, it is enough to design a protective screen
of enclosing structures to a depth of 10-12 m, but according to the results of the
second option, in the presence of fluctuations of active and passive pressure on
the enclosing «wall in the soil, it is necessary to design a screen to a depth of
17.0 m, at the same time, the maximum amplitude of uneven precipitation almost
approaches the maximum relative normative value.

The impact of the new building on the existing nearby building of a five-story
residential building turned out to be quite significant. There is a change in the
pressure on the protective enclosing structure, which causes the maximum
allowable subsidence of the sole of the foundations and a change in slopes.

The amount of subsidence will not cause the development of cracks, but the
protective screen — the enclosing structure within the connection with this
building must be arranged to a depth of at least 17.0 m, and a diameter of at
least 600 mm, with the arrangement of appropriate subsidence joints.

The developed recommendations are taken into account in the production
activity when making design decisions, taking into account the possible
dangers from the impact of the construction of a 25-story residential building
to justify the necessary engineering training measures to ensure the safe
operation of the existing buildings and the protection of the territories.

The applied calculation methodology allows to consider the nature of the
inhomogeneities of soil bases during the construction and reconstruction of
buildings and to determine the influence of inclusions of soil elements of
different strength on the elastic-deformed state of structures interacting with
the soil base in complex geological conditions and especially in conditions of
close adjacent buildings. On the basis of the conducted research, explanations
were made regarding the situation at this facility, and recommendations were
developed on the influence of heterogeneous soil foundations on the stress-
deformation state of pit fences, ground bases and foundations of adjacent
buildings, which were used in the reconstruction and development of certain
areas in the city of Kyiv and other cities of Ukraine.

Thus, the methodology for determining the stress-deformation state of fences
of deep pits, bases and foundations, and structures of buildings and structures
located near pits, in the presence of inhomogeneities and weak layers in the base
and the development of evaporation or suffusion of soils, allows to substantiate
the assessment of the influence of buried structures on adjacent development of
populated areas, ensure safe construction and reduce the risks of negative impact
during construction in conditions of dense construction.

In order to find out the possible scope of reconstruction, it is necessary to
carry out a comprehensive study of the degree of influence of new construction
on the state of the foundations of adjacent existing buildings, for which it is
necessary to solve complex scientific problems related to the methods of
mechanics of a continuous environment in the most general approach based on
the proposed methodology of scientific technical substantiation of the
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reconstruction of urban areas. The solution of this complex problem from a
reliable analysis is connected with the research of the combined space, namely
the interaction of solid deformed bodies with soil massifs, based on the laws of
the nonlinear theory of elasticity and plasticity, nonlinear soil mechanics,
variational methods, with the connection of the apparatus of nonlinear
programming and effective numerical methods [5].

The design and construction of buildings and structures in areas with dense
urban development with complex engineering and geological conditions is
associated with the need to solve complex geotechnical problems in order to ensure
normal operating conditions for newly constructed and existing buildings and
structures, and to prevent emergency situations. In the case of a complex
engineering and geological situation, it is necessary to develop appropriate
measures to strengthen the ground foundations and protect the territories. It is also
necessary to further develop normative documentation that regulates the
implementation of the main technological processes of construction and assembly
works and takes into account the current situation of construction in the conditions
of dense urban development, its impact on existing nearby buildings, which would
include a special section on scientific substantiation and scientific and technical
support reconstruction. The entire complex of the specified measures during the
implementation of works in the process of reconstruction of territories with dense
urban development and complex engineering and geological conditions should be
included in the development of district planning projects and schemes with
justification of the appropriate scale of reconstruction.

The developed recommendations can be taken into account when making
design decisions, taking into account possible dangers from the impact of a
new multi-story building for the scientific justification of the necessary
measures of engineering preparation of a new building [7]. In the future, the
proposed methodology for the scientific substantiation of measures for the
engineering preparation of territories and forecasting their possible
consequences, based on the analysis of numerical studies of the stressed state
and the assessment of the stability of the foundations of real objects according
to the generalized design parameters, will allow to build the principles of
reconstruction of urban areas with dense buildings and complex geological
conditions and provide appropriate recommendations for determining the
impact of reconstruction and the scale of necessary engineering preparation in
order to protect the territories and preserve the existing buildings.
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IIpycos JI.E.
HAYKOBE OBIPYHTYBAHHS 3AXO/IIB 3 IH)KEHEPHOI MIATOTOBKH 3
VYPAXYBAHHSIM BILJIUBY BYJAIBHUIITBA B YMOBAX IIIJIbHOI 3ABYJIOBH

VY po6oTi DOCTIAKY€ETHCS BIUIMB HOBOI Oy/IiBii IPH MOBHOMY HABAaHTAXKEHHI IICJIsI 3aKIHICHHS
OyIiBHHLTBA, LUIIXOM OLIHKH 1i B3a€MOZIl 3 OrOPOKYBAIbHHUMH KOHCTPYKISIMH 3 I'PYHTOBOIO
Macol0 Ta OCHOBOIO 1 PyHIaAMEHTOM ICHYIOYOI I1’ITHIIOBEPXOBOI OyiBII, Y MOPIBHSHHI 3 OL[HKOIO
BIUIMBY ITIMOOKOr0 KOTJIOBaHY B IIpOLECi IH)KCHEpHOI MiAroTOBKM OyAiBHMITBA, Ha OCHOBI
PO3pOGIICHOI METOROIOTIi JOCHiPKeHHsT B3aeMoAii 00'eKTiB HOBOro OyIiBHHLTBA Ta HPHIETIION
3a0yI0BH y CKJIAJHHUX [HXKEHEPHO-T€OJIOrHIX yMOBAX i B yMOBaX IIiJIbHOI 3a0yJ0BH.

Jlist  9uCeNpHUX OOCHIMKEHb CTIMKOCTI KOMOIHOBAaHOTO IPOCTOPY BHKOPHCTOBYIOTHCS
3aIIPOIIOHOBAHA METOMOJIOTIS, sKa MOOyJOBaHa HA BUXIJHUX CIIBBIIHOLICHHSX BapialifHUX
PIBHSHb PIBHOBAru i PiBHSHHS [1OBEPXHIHABAHTAXKCHHS y IICCTHBHMIPHOMYIPOCTOPIHAIIPYKEHb,
[0 € PO3BUTKOMTEOPIl IPAaHHYHOrO HANPYKEHOrO0 CTaHy IPYHTOBOIO MiBIPOCTOPY Ha OCHOBI
3alPOBA/KECHHST PO3LIMPEHOr0 KPHUTEPIK TEKYYOCTi JUIs IJIOCKOI 3ajavi HENiHidHOI Teopil
IPYKHOCTI 1 IJIACTUYHOCTI, sika Iependayae BU3HAUCHHS BEIHYMHH JPYrOro KPUTHYHOIO
HABaHTAXKCHHS, IIPH SIKOMY Y IPYHTOBOMY IIBIIPOCTOP]I BUHUKAIOTh CYLIbHI AiSHKHA TPAHUYHOTO
HAIPY>KEHOTO CTaHy.

3 aHaiizy HmepeMillieHb By3IiB, SKi PO3TALIOBaHI HAa BEPTHKAIbHINH I'paHi KOHCTPYKLII «CTIHU B
IpyHTI» (IigmipHOI CTIHKM KOTJIOBaHy) 3p00JICHHIT BUCHOBOK, 110 ITONEPEYH] 3MIICHHS [imipHOT
CTiHM, TOPIBHSHO 3 PO3paxyHKaMH 3a MEPIIMM BapiaHTOM, 3MIHHJIMCS Ha IMPOTHJICKHI, IO
IOB'SI3aHO 3 YTBOPGHHSM IIPU3MU KOB3aHHS 33 IACHBHHM THCKOM Ha MiJMIpHY CTIHKY 3 OOKY
Hab0BOro (yHaaMeHTy HoBoOynoBH. Lle cBiTIMUTh PO 3MiHY HaNpy)XeHO-AeOPMOBAHOIO CTAHY
IPYHTOBOI OCHOBH iCHYI040i 3a0y10BH, Bijl BIUIUBY INIHOOKOr0 KOTJIOBAHY y IpoLeci OyAiBHHUITBA,
sk OyB OLIHEHHH 3a MEpLUIMM BapiaHTOM pPO3PaxyHKIB, 1O BIUIMBY HOBOI OymiBmi micis
3aKiH4YeHHs Oy[IiBHULTBA, 10 OYJIO MPOAHAIi30BaHO 3a APYTHM BapiaHTOM pO3paxyHKiB. Takum
YUHOM BH3HAYCHA 3MiHA HAIPYKEHO-IC(OPMOBAHOIO CTAHY OCHOB MICHKOI 3a0yHOBH, LIO €
KpHTEpieM BH3HAYCHHS BIUIMBY CyMDKHOro OymiBHHLTBA y MICbKiii 30HI Ha CTaH OCHOB i
(dyHIaMEHTIB CyMDKHHX OyiBesb, 1X 30epekeHHs Ta 3a0e3medeHHs 0e3meyHol eKCIuTyaTaril.

Karou4oBi cjioBa: TicHa 3a0y10Ba, HOBE OyJiBHUITBO, KOMOIHOBAaHHH IIBIIPOCTIp, HAIIPYKECHO-
nehopMOBaHHMIl CTaH, HapaMeTPH CTIHKOCTI, OrOPOKYBaJIbHI KOHCTPYKILT.

Prusov D.E.
ASSESSMENT OF INTERACTION THE NEW CONSTRUCTION OBJECT AT FULL
LOAD AND THE SURROUNDING BUILDING IN THE DENSE URBAN
DEVELOPMENT CONDITIONS

The work is devoted to research the impact of a new building at full load after completion of its
construction has been investigated through an assessment of the interaction with the building
envelope, the ground mass of the base and the foundation of the existing five-story building, in
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comparison with the assessment of the impact of a deep excavation in the process of engineering
preparation for this construction, based on the developed methodology for studying the interaction
of new construction objects and nearby buildings in complex engineering and geological
conditions and dense development conditions.

For numerical studies of the stability of the combined space, the proposed methodology has
been used, which is built on the initial relations of the variational equations of equilibrium and the
equation of the load surface in the six-dimensional stress space, which is a development of the
theory of the limit stress state of the soil half-space based on the introduction of an extended yield
criterion for a plane problem of the nonlinear theory of elasticity and plasticity, which provides for
the determination of the value of the second critical load, at which solid sections of the ultimate
stress state appear in the soil half-space.

From the analysis of the movements of the nodes located on the vertical face of the «wall in the
soil» structure (retaining wall of the pit), it can be concluded that the transverse displacements of
the retaining wall compared to the calculations according to the first option have changed to the
opposite, which is associated with the formation of a sliding prism under the passive pressure on
the retaining wall from the side of the pile foundation of the new building. This indicates a change
in the stress-deformation state of the soil base of the existing building, from the influence of the
deep excavation during the construction process, which was evaluated according to the first
version of calculations, to the impact of the new building after the end of construction, which was
analyzed according to the second version of calculations. In this way, the change in the stress-
deformation state of the main urban building is determined, which is a criterion for determining
the impact of adjacent construction in the urban area on the condition of the ground bases and
foundations of adjacent buildings, their preservation and ensuring safe operation.

Keywords: dense building, new construction, combined half-space, stress-strain state, stability
parameters, enclosing structures.
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IIpycos /1.E. Oninka B3aeMo/1iio 0'€eKTy HOBOro OyiBHHITBA IPH NIOBHOMY HABAHTAKEHHI Ta
NpuJiersiux oyaiBesib B yMoBax LIJILHOI 3a0ynoBu / Ormip MaTepiaiiB i Teopis CroOpya: HayK.-
Tex. 30ipH. —— K.: KHYBA. 2022. — Bum. 109. — C. 455-466.

Hocnioxcyemvest enaug Ho8oi 0yOieni Npu NOBHOMY HABAHMANCEHHI NICA 3aKIHYeHHs T
6y0ieHUYMBA WIAXOM OYIHKU 63AEMOOIT 3 020pP00ANCYBATLHUMU KOHCIMPYKYIAMU, TPYHMOBOIO
MACoI0 OCHOBU MA QYHOAMEHMOM ICHYIOUOI n'SImunosepxogoi 0yoieni, NOPIGHAHO 3 OYIHKOIO
6NUGY 2AUOOKO20 KOMIOBAHY 8 NPOYeci IHICEHePHOT Ni020MOsKU Yb02o OYOIGHUYMEA, HA OCHOBI
PO3p00IeHOT MemMOOON02Il QOCIONCEHHS 63AEMOOIT 00'ckmie HO6020 OYOieHUYMEa ma npueioi
3a6Y008U Y CKIAOHUX THIHCEHEPHO-2e002IHHUX YMOBAX MA 8 YMOBAX WiIbHOT 3a0Y006U.

. 3. Bi6miorp. 8 Ha3B.
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PrusovD.E. Assessment of interaction the new construction object at full load and the
surrounding building in the dense urban development conditions / Strength of Materials and
the Theory of Structures. — K.: KNUBA. 2022. — Issue 109. — P. 455-466.

The impact of a new building at full load after completion of its construction has benn investigated
through an assessment of the interaction with the building envelope, the ground mass of the base
and the foundation of the existing five-story building, in comparison with the assessment of the
impact of a deep excavation in the process of engineering preparation for this construction, based
on the developed methodology for studying the interaction of new construction objects and nearby
buildings in complex engineering and geological conditions and dense development conditions.
Fig. 3. Ref. 8.
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