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Abstract. A diaphragm wall is one of the most
widely used types of retaining structures for
vertical excavation support in dense urban
environments, where deformation control and the
stability of the soil mass are of critical importance.
Despite the extensive application of diaphragm
wall technology, the problem of selecting an
optimal wall thickness—considering excavation
depth, temporary support configuration during
construction, and site-specific ~ geotechnical
conditions—remains highly relevant for both
designers and researchers.

The aim of this study is to determine the
relationship between diaphragm wall thickness and
the maximum achievable excavation depth, as well
as to assess the influence of different support
schemes (cantilever and temporarily braced) on the
stress—strain  behavior of the structure. The
investigation considers wall thicknesses ranging
from 300 mm to 1000 mm, which correspond to
typical parameters for medium- and large-depth
urban excavations. Numerical modeling was
performed using the finite element method,
accounting for nonlinear soil behavior, staged
construction, and soil-structure interaction.

The analysis shows that increasing the
diaphragm wall thickness has a limited effect on
reducing bending moments, particularly in the
cantilever configuration. In contrast, the use of a
temporary strut significantly alters the deformation
pattern and enables an increase in excavation depth
at each construction stage. For the examined range
of wall thicknesses, the maximum depth of a single
excavation stage is approximately 1.0 m for the
cantilever scheme, whereas the introduction of a
temporary strut allows this value to increase to as
much as 2.4 m, depending on wall thickness and
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the stiffness of the bracing element. Thus, the key
factor governing the achievable excavation depth is
not the wall thickness itself, but rather the
structural support scheme employed during
construction.

The obtained results have practical significance for
optimizing excavation technologies in complex
urban environments. Increasing the excavation
depth at a single stage reduces the number of

construction cycles, shortens the overall
construction duration, and lowers the risks
associated with deformations of retaining

structures and adjacent buildings. The findings
demonstrate that a rational combination of
diaphragm wall thickness and temporary bracing
elements can enhance the efficiency and safety of
the construction process without substantially
increasing the material consumption of the
retaining structure.

Keywords: diaphragm wall; open-cut method;
excavation depth; retaining wall thickness; stress—
strain state; excavation support systems.
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PROBLEM STATEMENT AND REVIEW
OF PREVIOUS RESEARCH

In modern urban construction, the need to
develop underground structures under
complex engineering—geological conditions
and within densely built-up areas is becoming
increasingly common. One of the key stages of
such construction is the open-cut excavation
supported by a diaphragm wall, which may
serve either as a temporary retaining structure
or as a permanent load-bearing and enclosing
element of the building. To minimize wall
deformations, it is essential to determine its
rational parameters, particularly the wall
thickness, which directly influences the stress—
strain behavior of the structure and the
maximum feasible excavation depth at each
construction stage.

Ukrainian design requirements for ensuring
the stability of excavation retaining structures
are specified in DBN V.2.1-10:2018 and DBN
A.3.1-5:2016. The study also considers the
provisions of the American standard ASCE
7-22 “Minimum Design Loads and Associated
Criteria for Buildings and Other Structures”
and FHWA-NHI-05-046. Earth  Retaining
Structures  (2005) which regulates loading
conditions, stability requirements, and general
principles of safe underground structure
design. However, neither Ukrainian nor
American standards provide a methodology for
determining the maximum excavation depth as
a function of diaphragm wall thickness, which
highlights the need for further research.

Thus, the relevant research task is to
identify the ultimate excavation depth
achievable by the open-cut method when the
excavation is supported by a diaphragm wall,
taking into account the wall thickness and the
configuration of temporary bracing elements
installed within the excavation.

PURPOSE OF THE STUDY

The objective of this study is to identify the
relationship between the maximum achievable
excavation depth and the thickness of the
diaphragm  wall under two  support
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configurations: a cantilever system and a
system incorporating temporary struts.
MAIN STUDY

In the context of investigating the influence
of diaphragm wall thickness and temporary
support schemes on the ultimate excavation
depth, it 1is essential to consider the
technological aspects of diaphragm wall
construction. described Makhynia, O., &
Yaremko, N. (2025). Modern methods of
construction of tunnel-type underground structures
using the open-cut method The construction
process involves forming a guide trench,
followed by the excavation of individual
panels under the protection of a bentonite or
polymer slurry. This slurry ensures the stability
of the trench walls during excavation and prior
to their subsequent filling with structural
material; therefore, its properties must meet
established requirements to guarantee the
stability of the surrounding soil mass.

The diaphragm wall is constructed in
discrete panels whose geometric dimensions
and excavation sequence depend on the
capabilities of the excavation equipment and
the need to maintain continuous concreting.
Stop-end elements are used to isolate adjacent
panels; they must withstand unilateral pressure
from the fresh concrete and prevent leakage
between panels described Makhynia, O., &
Yaremko, N. (2023). Influence of earthmoving
machine parameters on the structural design of
barrette  piles. Their removal requires
consideration of material friction, the vacuum
effect at the lower end, and the self-weight of
the element; extraction is performed after the
initial setting of the concrete. Prior to
concreting, the sand content in the slurry is
controlled and must not exceed 4% near the
bottom of the trench, which is critical for
ensuring the quality of the structure and the
uniform displacement of the slurry

Incorporating these technological aspects
into the overall research methodology is
essential, as the conditions under which the
diaphragm wall is formed—slurry properties,
concreting quality, and the structural behavior
at ecarly stages—determine its subsequent
stiffness, deformation characteristics, and

Ony6mikoBaHo KuiBchknM HallioHaJIbHUM YHIBEPCUTETOM OYIiBHHUIITBA i apXiTEKTYpH




OCHOBHU I ®YHIAAMEHTU. 2026 Bumyck 52

ability to resist bending moments. These
factors directly influence the maximum
permissible excavation depth and the
effectiveness of different support schemes,
which are key parameters in the design of
excavations in complex urban environments.

When precast reinforced-concrete elements
are used, the construction technology of the
diaphragm wall has its own specific features
associated with the need to ensure installation
accuracy and the reliability of panel joints. The
soil excavation for placing precast panels is
carried out to a depth exceeding the panel
length by 15-20 cm, which enables precise
positioning of the element and the formation of
the required protective layer. A layer of
cast-in-place concrete at least 0.5 m thick is
placed at the bottom of the prepared trench,
into which the lower part of the panel is
embedded, ensuring its fixation and the
transfer of loads to the foundation soil.

After installing the precast panel, the inner
gap on the excavation side is filled with a soil
mixture that can be easily removed during
subsequent excavation stages described
Halenko, Ye., & Makhynia, O. (2025). Modelling
the manufacturing process of underground wall
structures using the gravitational extrusion
method. The outer gap, in contrast, is filled with
a hardening cement-based grout, which
ensures reliable contact between the panel and
the soil mass and increases the overall stability
of the structure. Open wedge-shaped joints
between panels are constructed progressively
as the excavation deepens, and they are
subsequently filled with concrete or shotcrete
to provide spatial rigidity and structural
continuity. Closed tongue-and-groove joints
are filled with concrete immediately after the
installation of adjacent panels, with concrete
placed from the bottom upward until it appears
at the surface, ensuring the absence of voids
and uniform compaction.

In the numerical modeling of the excavation
supported by a diaphragm wall, the soil mass
was considered homogeneous within each
layer, using generalized physical and
mechanical properties representative of typical
urban  engineering—geological  conditions
described CIRIA C760. Embedded Retaining
Walls — Guidance for Economic Design (2015).

Soil behavior was modeled with nonlinear
characteristics, but creep, rheological effects,
and long-term deformations were not
considered. The soil-structure interaction was
represented using a contact model without
accounting for potential local defects in

concreting, material  heterogeneity, or
technological  deviations  during  wall
construction. described Bowles, J. E.

Foundation Analysis and Design. 5th ed. (1996)
and Das, B. M. Principles of Foundation
Engineering. 8th ed. (2015).

The diaphragm wall was modeled as a
continuous element with uniform thickness
along its entire depth, without considering
joints, construction seams, deviations from
verticality, or stiffness irregularities. In the
braced configuration, the strut was modeled as
a perfectly rigid element with a prescribed
axial stiffness, without accounting for possible
deformations of connection nodes, bending of
the strut, or buckling effects.

The staged excavation process was
simulated by sequentially removing soil layers,
with each stage forming a new working
condition for the retaining structure. In
practice, the depth of each excavation stage
depends on the support scheme of the wall.

The excavation process is performed step
by step, and each stage follows a specific
technological sequence:

1. Removal of the first soil layer
. Transition to the next excavation stage
3. Reaching the limiting depth for
cantilever behavior
4. Installation of a temporary strut (for the
braced scheme)
5. Further  excavation
installation
6. Repetition of the cycle for subsequent
levels (if required)
For the cantilever support scheme, the depth of
a single excavation stage is typically limited to
0.8-1.2 m, since increasing the unsupported
height of the wall leads to a sharp rise in
bending moments and horizontal
displacements. In the braced scheme, by
contrast, once a temporary strut is installed at a
given elevation, deeper excavation stages of
2.0-2.4 m can be performed, reducing the

after strut
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number of cycles and
construction.

Each stage includes: removal of a soil layer
of specified thickness, redistribution of earth
pressure on the wall, formation of a new free
surface, and, if necessary, installation of
support elements. At early stages, the load on
the wall is minimal, but as the excavation
deepens, bending moments, horizontal
displacements, and  overall stiffness
requirements increase. Therefore, staged
excavation is critically important for accurate
numerical modeling, as it allows the actual
stress—strain state of the wall to be reproduced
at each depth increment.

All  models were developed under
plane-strain conditions, which is a typical
assumption for the cross-sectional analysis of
excavations but does not account for
three-dimensional effects such as non-uniform
loading along the wall length or the influence
of corner zones. It was also assumed that the
slurry used during diaphragm  wall
construction fully ensures trench stability and
that the concreting quality meets all regulatory
requirements.

Thus, the modeling was based on idealized
conditions for both the structure and the soil
mass, allowing the analysis to focus on the key
parameters of the study—wall thickness,
support configuration, and their influence on
maximum bending moments and the ultimate
excavation depth.

The soil mass was modeled as a multilayer
medium using the elastoplastic Mohr—
Coulomb constitutive model, which captures
nonlinear soil behavior, shear strength
parameters, and deformation characteristics.
This approach provides sufficient accuracy for
engineering tasks related to determining
bending moments, horizontal displacements,
and evaluating the stability of the excavation
wall. The soil-structure interaction was
represented using a contact model with the
possibility of partial separation and sliding,
enabling realistic simulation of the wall’s
behavior under non-uniform earth pressures.

All numerical calculations, stress—strain
modeling, bending-moment diagram
generation, and analysis of the ultimate

accelerating
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excavation depth were performed using the
DeepEX 2026 software package, which
specializes in the design of retaining systems
for deep excavations. The use of this software
made it possible to account for staged
excavation, nonlinear soil behavior, soil-
structure interaction, and the influence of
different support schemes on structural
performance. DeepEX 2026 provided a unified
computational environment for comparing
cantilever and braced configurations, ensuring
consistent and reliable results across the entire
range of wall thicknesses.

The study included a comparative analysis
of two approaches to the behavior of retaining
structures in deep excavations: the cantilever
scheme and the scheme with a temporary strut.
This comparison made it possible to evaluate
the influence of structural stiffness and support
conditions on the stress—strain state of the wall
and on the maximum permissible excavation
depth.

Identical input data were used for comparing
the three excavation configurations.
Soil conditions:

1. Unit weight and density

e v =21 kN/m*® — natural unit weight of
the soil.

e v bulk =19 kN/m?® — bulk unit weight
in natural conditions (may correspond
to partially saturated sand).

e v'=11 kN/m* — submerged (effective)
unit weight below the groundwater

level.

2. Shear strength parameters

e ¢ = 0 kPa — drained cohesion is
absent, which is typical for sandy soils.

e ¢ = 34° — internal friction angle
characteristic of dense or

medium-dense sand.

Poisson’s ratio

v=0.35

Lateral earth pressure coefficients

KoNC = 0.440807 — coefficient of

lateral earth pressure at rest for

normally consolidated soil (NC).

e nOCR =0.5— exponent describing the
dependence of Ko on  the
overconsolidation ratio (OCR).

e e W
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e Ko = KoNC - OCR™R — formula for

determining the actual Ko value.

Structural characteristics of the
reinforced-concrete diaphragm wall:

Type of reinforced-concrete section The
model employs a standard monolithic
reinforced-concrete section without additional
reinforcement layers or special configurations.
The reinforcement is assumed to be uniform
along the wall height, which corresponds to
typical diaphragm walls constructed using the
slurry trench method.

For modeling the diaphragm wall, heavy

accordance with DSTU 9208:2022, which
meets modern requirements for retaining
structures of deep excavations.

Reinforcement of the diaphragm wall was
modeled using hot-rolled reinforcing steel of
class AS500C, in accordance with DSTU
9130:2021, which satisfies current standards
for reinforced-concrete structures operating
under complex stress conditions.

At the next stage, the ultimate excavation
depth and the critical bending moment for the
cantilever-supported diaphragm wall were
investigated (Fig.

concrete of class C35/45 was used in
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Fig. 1. Example of a cantilever-supported diaphragm wall in an excavation.
Puc. 1. Ilpuknan cxemMu KOHCOJIBHO 3aKpIIIEHOT CTIHU B IPYHTI Y KOTJIIOBaHI 3 HEBEIIMKAMHU PO3MIipaMH.

As a result of the numerical modeling, the
relationships between the maximum bending
moment in the diaphragm wall and the
excavation depth under the cantilever support
scheme were identified (Fig. 2).

The analysis of the maximum
bending-moment dependencies on excavation
depth for the cantilever configuration revealed

that, as the excavation deepens, the bending
moment in the wall increases for all
wall-thickness variants. However, the rate of
increase and the absolute values differ
significantly depending on the structural
stiffness. For thin walls (300400 mm), the
maximum bending moments reach
approximately 180-250 kN-m, whereas for
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thicker walls (700—1000 mm), they increase to
500-720 kN-m. This indicates that increasing
wall  thickness  substantially  enhances
structural stiffness, which in turn reduces
deformations and increases the proportion of
load carried by the wall in the form of bending
moments. At the same time, the shape of the
curves shows that as wall thickness increases,
not only do the bending moments grow, but the
depth at which the maximum moment occurs
also increases: thicker walls are capable of
functioning at greater depths before reaching a
critical state.

The moment—depth curves illustrate the full
distribution of bending moments along the
wall, allowing assessment not only of the peak
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value but also of the structural behavior
throughout the entire depth range. It is evident
that for thin walls, the bending moment rises
rapidly and reaches its maximum at a
shallower depth, whereas thicker walls exhibit
a more gradual increase in bending moments
and can operate at significantly greater depths
without losing load-bearing capacity. This
means that increasing wall thickness indeed
allows for a greater maximum excavation
depth under the cantilever scheme, but it
simultaneously leads to a substantial increase
in bending moments, which must be carefully
considered when verifying the structural
strength of the section.
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Fig. 2. Bending-moment distributions in the cantilever-supported diaphragm wall at different excavation

depths for various wall thicknesses.

Puc. 2. 3a1eXHOCTI 3rHHAIBHOTO MOMEHTY B KOHCTPYKITi KOHCOJIBHO 3aKPITUICHOT CTIHH TIPH Pi3HUX
MMOWHAX KOTJIOBAaHY HEBEJIMKOTO PO3MIPY IS Pi3HUX TOBITUH CTiHH

When evaluating the optimal wall thickness in
terms of the “depth-bending-moment—
material ~ consumption”  relationship, it
becomes evident that the most rational range
corresponds to medium-thickness walls
(approximately 500-700 mm). Within this
range, the increase in achievable excavation
depth is significant, while the growth of
bending moments remains controlled and
© O.Maxunsa, H. Apemxo

proportional. Thicker walls (800-1000 mm)
allow for even greater excavation depths, but
at the cost of a sharp increase in bending
moments, reaching 600-720 kN-m, which
requires substantially heavier reinforcement
and increases construction costs. Thin walls
(300400 mm), on the other hand, quickly
reach their limiting bending moments and do
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not permit significant excavation depths,
making them inefficient for deep excavations.
Based on the presented graph, it can be
concluded that the diaphragm wall operates
within an excavation-depth range from 0 to
approximately 15 meters. Within this interval,
bending moments gradually increase with
depth, reflecting the growing load on the
structure during soil removal. The most active
working zone of the wall is between 4 and 8
meters, where the maximum bending moments
are formed for all wall-thickness variants. This
is where the influence of structural stiffness
becomes most pronounced: as wall thickness
increases from 300 to 1000 mm, the maximum
bending moments rise from approximately 180
to over 720 kN-m, and the peak shifts to a
depth of about 9—10 meters. Below this depth,
the bending moment gradually decreases,
corresponding to the zone where loads are

11.50

transferred to the foundation soil. Thus, the
effective working range of the excavation is
about 15 meters, while the active soil-structure
interaction zone is 4-8 meters, where the
primary stress—strain behavior of the wall is
determined.

Next, the ultimate excavation depth and the
critical bending moment were investigated for
an excavation analogous to the previous case
but supported by a diaphragm wall with a
temporary strut (Fig. 3).

As a result of the numerical modeling, the
relationships between the maximum bending
moment in the diaphragm wall and the
excavation depth for the braced support
scheme in small-scale excavations were
identified (Fig. 4)
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Fig. 3. Example of a diaphragm wall with a temporary strut in a small-scale excavation.
Puc. 3. Ilpukman cxeMu CTIHH B TPYHTI 13 THMYACOBOIO PO3MIPKOIO Y KOTJIOBAHI 3 HEBEITUKUMH PO3MipaMH
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Fig. 4. Bending-moment distributions in the braced diaphragm wall at different excavation depths for various

wall thicknesses in a small-scale excavation.

Puc. 4. 3aneKHOCTi 3rUHAaIBLHOTO MOMEHTY B KOHCTPYKLIi CTIHHM 13 THMYACOBOIO PO3IIPKOIO NIPH Pi3HUX
MMOWHAX KOTJIOBAaHY HEBEJIIMKOTO PO3MIPY IS Pi3HUX TOBIIUH CTiHH

The analysis of the dependencies of
maximum bending moments in an excavation
supported by a temporary strut demonstrates
that the structural behaviour of the retaining
wall differs fundamentally from that of a
cantilever system. For each strut diameter, an
individual  relationship was identified,
reflecting the variation of the maximum
bending moment in the wall as a function of
excavation depth. As the excavation
progresses, the bending moment increases,
reaches a peak, and subsequently stabilises or
changes at a lower rate. The maximum moment
values for different strut diameters range from
approximately 200—-250 kN-m for the smallest
diameters to about 700-720kN'-m for a
1000 mm strut, with the corresponding depths
of peak moment formation occurring at
approximately 8—9 m.

In the numerical model of the strutted
excavation, a steel strut of type 60b1 was used.
This element is a hot-rolled I-beam with a
height of 600 mm and a unit weight of 19 kg/m.
It serves as a temporary structural member
designed to resist compressive forces between
opposite excavation walls during soil removal.

© O.Maxunsa, H. Apemxo

In the computational model, the strut carries
only compressive forces, which corresponds to
its actual behaviour. This means that the
element does not transfer tensile forces but
provides stabilisation of the walls and reduces
their horizontal displacements. The use of the
60b1 profile ensures an optimal balance
between stiffness and weight, providing
sufficient load-bearing capacity  while
minimally affecting the construction sequence.
For the first calculation, the strut was installed
at a depth of 2.5 m below the ground surface.
Unlike an excavation without a strut, where
the wall behaves as a cantilever and resists the
full lateral earth pressure, the introduction of a
strut redistributes part of the load, altering the
internal force distribution within the wall. As a
result, the maximum bending moments
develop at different depths and exhibit a
different growth pattern. It is evident that
increasing the strut diameter (and thus its
stiffness and load-bearing capacity) enables
the wall to operate safely at greater excavation
depths. It was also observed that for identical
or similar maximum bending moments in the
wall (e.g., within the range of 500—700 kN-m),
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the strutted system allows for a significantly
greater excavation depth compared with the
cantilever system. In other words, the bending
moments remain at comparable levels but
occur at larger depths, which is a clear
advantage of the strutted configuration.

From the standpoint of structural
optimisation, the strutted system enables
achieving greater excavation depths for the
same or nearly the same bending moment
values in the wall compared with the cantilever
system. This indicates that, for given soil
conditions and wall parameters, the use of a
strut is a more efficient method of increasing
excavation depth than simply increasing wall
thickness. As the strut diameter increases, its
stiffness improves, allowing for better control
of wall deformations and more favourable
redistribution of internal forces. However,
excessive increases in strut size lead to higher
bending moments in the wall and increased
construction costs. Therefore, from an
engineering perspective, a balanced solution
should be sought—one that provides the
required excavation depth while maintaining
acceptable bending moments and rational strut
parameters. Combined with the results for the
excavation without a strut, the obtained
relationships (Fig. 2) clearly demonstrate that
changing the structural system (introducing a
strut), rather than merely increasing wall
thickness, is the key factor for achieving safe
and economically justified increases in
excavation depth. For similar bending moment
levels, significantly greater depths can be
reached, which is a major advantage of the
strutted system.

The variation of the strut installation depth
does not affect the ultimate achievable
excavation depth, since the decisive factor is
not its exact position but the presence of the
stiffening element itself, which alters the

structural behaviour of the wall. Whether the
strut is installed at 2.0 m, 2.5m, or 3.0 m, it
performs the same function—limiting
horizontal wall displacements and reducing
bending moments in the mid-height region.
This allows for increasing the excavation depth
per stage but does not change the overall
limiting depth, which is governed by wall
stiffness, soil parameters, and the boundary
conditions at the wall base.

Thus, varying the strut installation depth
affects only the local distribution of stresses
and deformations but is not a determining
parameter for the maximum excavation depth.
Changes in strut parameters have a mirrored
effect on the permissible excavation depth,
since the stiffness and load-bearing capacity of
the strut directly determine the magnitude of
horizontal pressure it can resist. Larger
cross-sections, thicker flanges/webs, or higher
stiffness allow the strut to transfer greater
compressive forces between the excavation
walls, thereby more effectively limiting
horizontal ~ displacements and  bending
moments in the wall. This enables deeper
excavation  stages  without exceeding
deformation limits. Consequently, increasing
strut stiffness proportionally increases the
achievable excavation depth, whereas reducing
its parameters decreases load-bearing capacity
and reduces the allowable depth.

Based on the conducted analyses, the
dependencies of the limiting excavation depth
on the thickness of the retaining wall were
established for both the cantilever system and
the system with a temporary strut (Fig. 5). It
was found that for wall thicknesses ranging
from 300 to 1000mm, the maximum
excavation depth varies from 4.44 to 7.23 m
for the cantilever system, and from 5.15 to
8.85m for the cantilever system with an
additional temporary strut.
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Fig. 5. Dependencies of the ultimate excavation depth on the thickness of the retaining wall in soil, where: 1
— cantilever wall support; 2 — the same configuration with an additional temporary strut.
Puc. 5. 3aje:kHOCTI IMOMHHU CTIHKH MPH MOPIBHAHHI KOTJIOBaHY i3 TUMYACOBOIO PO3IIPKOIO Ta 0e3 Hel.

CONCLUSIONS AND
RECOMMENDATIONS

Within the framework of this study, a
comparative analysis was performed for two
structural configurations of the retaining
system: an excavation developed in a
cantilever scheme without additional stiffening
elements, and an excavation supported by a
temporary strut. The modelling results
demonstrated that the introduction of a strut
significantly alters the stress—strain behaviour
of the wall and enables achieving substantially
greater excavation depths while maintaining
permissible bending moments and horizontal
displacements. In contrast to the cantilever
scheme, where the ultimate depth is governed
by the attainment of the maximum allowable
bending moment for a given wall thickness, the
strutted scheme allows the same moment level

© O.Maxunsa, H. Apemxo

to be “shifted” to a greater depth, which
represents a key advantage of this structural
solution.

It is important to emphasise that the vertical
position of the strut does not influence the final
achievable excavation depth. Regardless of
whether it is installed at 2.0 m, 2.5 m, or 3.0 m,
the decisive factor is the presence of the
stiffening element itself, which limits wall
deformations and stabilises its behaviour.
Changing the installation level affects only the
local distribution of stresses but does not
modify the ultimate depth, which is determined
by soil parameters, wall stiffness, and the
overall structural configuration.

It should also be noted that although the
excavation depth increases proportionally with
wall thickness, this increase is not linear. In the
range of 300-600 mm, the depth increment is
significant, whereas further thickening to 800—
1000 mm yields only marginal benefits while
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substantially increasing bending resistance
demands and  material = consumption.
Therefore, the selection of wall thickness
should be based on identifying an optimal
structural solution rather than simply enlarging
the cross-section.

Thus, the comparison of the two schemes
shows that for moderate excavation depths, the
cantilever wall remains a rational solution,
whereas for deep excavations, the decisive
factor is the use of a temporary strut. The strut
provides greater achievable depth, improved
deformation performance, and a more efficient
redistribution of loads.
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12.ICTY-H b B.2.1-29:2014 HacraHoBa moao
MPOCKTYBaHHSA 1 YJAITYBaHHSA 3arTHOJICHUX
CIIOPYZ CTIOCOOOM CTiHA B IPYHTI

JociixkeHHs] TPAHNYHUX NIMOUH KOTI0OBaHY
NP OTOPO/IKEHi HOT0 «CTiHOIO B I'PYHTI»

Onexcandop MAXUHA
Haszap APEMKO

AHoranist. «CriHa B TIpyHTI» € OZHUM i3
HaUITOTITMPEHITITHX BUIIB 3aKPITUICHHS
BEPTUKAIBHUX CTiH y IIUIbHIA MiCbKii 3a0ynoBi,
e KOHTpONIb jedopmariii Ta 3a0e3neucHHs
CTIHKOCTI TPYHTOBOTO MacHBY MAarOTh BUpIIIAILHE
3HaueHHA. He3Baxkaiouu Ha MIMPOKE 3aCTOCYBaHHS
TEXHOJOTi  «CTiHA B  TIPyHTI», NHTaHHA
ONTHMAJIBHOTO BHOOpPY TOBIIMHH CTIHH 3
ypaxyBaHHSIM [IJIMOMHH KOTJIOBaHY, CXeMH 11
KpiIUIEeHHS Ha TIepioA pO3poOKH KOTJIOBaHy Ta
IHKECHEPHO-TEOJIOTIYHAX ~ YMOB  3aJIMINAETHCS
aKTyaJIbHAM TS MIPOEKTYBAJILHUKIB i
JIOCJIITHUKIB.

MeToro poOOTH € BU3HAYCHHS 3aJICKHOCTI MiXK
TOBITUHOIO «CTIHH B TPYHTI» Ta MaKCHMAaJbHOIO
ITMOWHOKD BUKOITYBAaHHS KOTJIOBaHY, a TaKOX
OLIHKA BIUIMBY PI3HUX CXEM 3aKpilUICHHS
(kOHCONBHA Ta 3 THMYacOBOIO PO3MIPKOI) Ha
HaIpyXeHo-1e(hOpMOBaHUN CTaH KOHCTPYKITi. Y
JOCTIKEHH] Oyno po3MISHYTO Aiana3oH TOBLIMH
ctid Big 300 MM mo 1000 mMm, 110 BiAmoBizae
THIIOBUM TIapaMeTpaM I MICBKHX KOTJIOBaHIB
cepenHboi Ta BENWKOI MHOMHH. MopaenroBaHHS
BUKOHAHO METOZIOM CKIHUEHHHMX €JIEMEHTIB 13
ypaxyBaHHSIM  HENiHIHHOI  poOOTH  TPYHTY,
CTaIIHHOCTI PO3POOKH Ta B3aEMOIT KOHCTPYKITIi 3
OCHOBOIO.

Pe3ynpratn anami3y mokazand, o 301IbIICHHS
TOBITUHH «CTiHU B IPYHTI» Ma€e 0OMEXCHUH BIIUB
Ha 3MCHINEHHS 3TUHAJIBHUX MOMEHTIB Yy
KOHCTPYKILii, 0cOONMBO y BHIIAAKY KOHCOJBHOI
pobotu. Y Toil ke 9ac 3aCTOCYBaHHS TUMYACOBOI
PO3MIPKU CYTTEBO 3MIHIOE XapakTep AedopMariii

© O.Maxunsa, H. Apemxo

Ta JI03BOJIAE€ 30UTHIIMTH TIUOWHY BUKOITYBaHHS
IPYHTYy Ha KOXHOMY eTami. s po3mistHyTOoro
nianazoHy TOBIIMH BCTaHOBIEHO, IO MpHU
KOHCOJIbHIN CXeMi 3aKpillJIeHHS! «CTiHH B TPYHTI»
MaKCHMaJlbHa TIMOWHA OJHOTO €Tamy pPO3pOoOKH
KOTJIOBaHY CTaHOBHUTH ONMM3bKO 1,0 M, TOmi SIK TIpH
BUKOPHUCTaHHI THMYACOBOI PO3MIiPKH 1Iel OKa3HUK
MOXKE 3pOCTaTH 10 2,4 M 3aJeKHO BiJl TOBIIUHU
CTiHH Ta )KOPCTKOCTI PO3ITPHOTO eIeMeHTa. Takum
YMHOM, KIIOYOBMM  (PakTopoM  301IbIICHHS
ITMOWHU BUKOIYBaHHS KOTJIOBAaHY € HE CTUIBKH
TOBIIMHA CTiHH, CKUTBKM 3MiHa CXEMH pPOOOTH
KOHCTPYKIIi.
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