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The article presents a comparison of stresses in a soil base under a rectangular raft foundation obtained by the analytical
corner points method and finite element numerical simulation for elastic-linear and elastic—plastic soil models (with the Mohr—
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1. Introduction

The design of raft foundations relies on the accurate assessment of the soil-structure interaction (SSI),
particularly on the reliable determination of contact stresses. The choice of calculation method directly
affects the results of bearing capacity evaluation and the prediction of soil deformations. Analytical
approaches [1,3,4], such as the corner points method [1], are traditionally widely used in engineering
practice due to their simplicity and relatively low labor intensity. However, these methods are based on
simplified assumptions regarding the stress—strain state of the soil, which can lead to errors under specific
conditions, such as non-uniform loading, complex geometry, or heterogeneous soil composition.

Modern numerical methods, particularly finite element modeling (FEM), allow for a more detailed
consideration of soil behavior, including elastic—plastic properties and realistic boundary conditions
[2, 5]. Nevertheless, they require significant computational resources, expertise in specialized software,
and comprehensive input data on soil properties.

Therefore, a comparative study of the results obtained using the analytical corner points method and
numerical simulation is relevant both for verifying the accuracy and applicability limits of traditional
approaches and for refining influence coefficients to adapt calculation methods to current engineering
requirements. Understanding the quantitative and qualitative differences between these methods will
enable engineers to make informed decisions when selecting a calculation approach depending on the
design conditions, while also optimizing the balance between accuracy, available resources, and
calculation time.

2. Relevance of the Study

Accurate determination of contact stresses in the soil base is essential for the reliable design of raft
foundations. Traditional analytical methods, such as the corner points method, offer simplicity but are
based on simplified assumptions, which may lead to errors under complex engineering conditions.
Numerical FEM provides a more realistic representation of soil behavior but requires considerable
resources. Comparing these approaches is relevant for defining their applicability limits and improving
calculation accuracy.

3. Methods for estimating stresses under the foundation
At present, four groups of methods are available for determining stresses in soil foundations:
a) Analytical methods:
e Boussinesq method — the classical solution of the elastic half-space problem for point and
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distributed loads; applicable to ideally elastic soils.

e Corner Points Method — a simplified engineering approach for determining stresses beneath
rectangular foundations; convenient in practical calculations but based on simplified
assumptions.

e FElasticity-based methods (Flamant, Westergaard, Boussinesq-Brusson, etc.) — provide more
accurate solutions for specific loading conditions and soil structures.

b) Semi-empirical methods, which combine theoretical models with experimental data (e.g.,
formulas incorporating subgrade reaction coefficients). These are employed in national and
international design codes for evaluating bearing capacity and settlements.

¢) Numerical simulation:

e  Finite Element Method (FEM) — enables simulation of complex geometries, heterogeneous soils, as
well as nonlinear and plastic soil behavior.

o Finite Difference Method (FDM) and Boundary Element Method (BEM) — less widely used but
effective for specific engineering problems.

e Soil models may include linear-elastic, elastic—plastic (Mohr—Coulomb, Drucker—Prager),
hyperelastic, and others.

d) In situ experimental methods:

e Field load tests — direct measurement of settlements and stresses under trial loading of a
foundation slab.

e  Pressuremeter and dilatometer tests — determination of soil parameters subsequently applied
in stress—strain analyses.

Analytical methods allow a quick and straightforward estimation of stress distribution in soils,
though with limited accuracy.

4. Analytical approach to calculating stresses under a raft foundation

The corner points method is one of the most common simplified engineering approaches for
determining contact stresses under rectangular foundations. Its principle is based on analytical
relationships derived from the solution of the elastic half-space problem Boussinesq solution (1) for a
finite rectangular loaded area, using the superposition of effects from each of the corner points (2)

2
o, = Ls/z’ (1)
2, .2
27r(r +z )
where o, — vertical stress at a point located at depth z; P - magnitude of point load; » - horizontal
distance from the load application point to the point of interest; z - depth of the calculation point.
o, =ﬁ[§0(xl,yl)+§0(x2,y2)— (0(x1sJ’2)_§0(x2’y1)]’ ()
where
@(x,y) = arctan (ﬂj + # 3)
ZR R(z +x"+y )
and
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Here g - intensity of distributed load; x;,x,,,,», - coordinates of the loaded area corners.

The feasibility of applying this method is determined by several factors:
— Calculation efficiency — it enables a rapid estimation of stress distribution without the need for
complex numerical simulation.
— Minimal input data requirements — only the geometric parameters of the foundation, the load magnitude,
and the soil deformation modulus are required.
— Analytical transparency — the calculation scheme is straightforward and easily verifiable, which is
important for engineering project reviews.
— Effectiveness under standard conditions — the method provides acceptable accuracy for cases where the
foundation has a simple geometry (rectangular slab), the load is uniformly distributed, and the soil can be
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considered homogeneous and isotropic.

For preliminary design tasks, when a quick assessment of the feasibility of a design solution is
required, the corner points method is economically and temporally efficient. It can also serve as a tool for
verifying numerical simulation results, detecting anomalous values, or identifying significant errors in
input data.

However, the method has limitations related to model idealization and the inability to account for
complex boundary conditions, soil heterogeneity, and non-uniform load distribution. Therefore, its
application is most justified for problems with regular geometry, uniform loading, and homogeneous soil
structure, as well as in cases where any loss of accuracy can be compensated by a design safety margin.

For the study, a foundation was selected in the form of a monolithic reinforced concrete slab with
dimensions of 1.8%x2.6m and a thickness of 0.3 m (Fig. 1(a)). The foundation was subjected to a
uniformly distributed pressure of 200 kPa. The supporting soil was modeled as medium sand with an
elastic modulus £=30 MPa and unit weight y=17 kN/m”.
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(a) (b)
Fig.1. Elements of SSI model for numerical simulation in Midas GTS NX: (a) — raft foundation plan with test points; (b) — FE model

Stresses were determined at characteristic points selected for the analysis (Fig. 1(a)). As a result of the
calculations, stress distribution diagrams of the additional pressure o,, were constructed down to a depth
of 9.9 m, corresponding to 5.5 times the foundation width (Figs. 4-7).

The maximum stresses occur beneath the central zone of the slab (204 kPa), while the minimum
stresses are observed in the corner zones (126 kPa). Starting from a depth of about 3 m, the stress values
become nearly uniform.

5. Numerical simulation to determine stresses under the foundation footing

Numerical simulation, particularly the Finite Element Method, is a modern tool for analyzing SSI. It
allows for consideration of complex foundation geometries, actual geological conditions with
stratification and nonlinear soil behavior, as well as accurate load distribution, including dynamic and
non-uniform effects.

FEM enables a detailed analysis of the stress—strain state of the soil mass, assessment of the
interaction between all elements of the system (soil-foundation—superstructure), and prediction of long-
term behavior, taking into account creep, consolidation, and cyclic loading.

This approach facilitates comparison and optimization of structural design alternatives and integration
with geotechnical monitoring, which makes it possible to validate models with field data and develop
digital twins for real-time observation.

For the study, a rectangular raft foundation was selected with dimensions of 2.6x1.8 m and a
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thickness of 0.3 m, where the aspect ratio is #=1.44. Stress distribution was analyzed in characteristic
zones of the foundation chosen for the study: corners, midpoints of the side edges - left/right, center,
midpoints of the edges - top/bottom (Fig. 1(a)). Numerical simulation was carried out using the software
package Midas GTS NX, applying solid finite elements to simulate the soil mass and shell elements to
model the foundation slab. The dimensions of the soil block included in the computational model were
28%34.8%20 m (Fig. 1(b)).

The FEM mesh has variable triangulation in both plan and depth, ranging from 0.2 m beneath the
foundation to 2.8 m at the bottom boundary of the computational domain.

The study of SSI was carried out in two modeling approaches:

1. Elastic soil behavior law (model parameters: elastic modulus £=30 MPa, unit weight
y=18 kKN/m’, Poisson’s ratio v=0.3).

2. Elasto-plastic soil behavior law with the Mohr—Coulomb failure criterion (model parameters:
elastic modulus £=30 MPa, unit weight y=18 kN/m’, Poisson’s ratio v=0.3, cohesion c=1kPa,
internal friction angle ¢=35°, dilation angle y=10°).

The foundation slab was modeled with shell elements characterized by an elastic modulus £=30 GPa,
Poisson’s ratio v=0.2, and concrete unit weight y=25 kN/m”.

At the surface between the slab shell elements and the soil solid elements, interface elements were
introduced with the following stiffness parameters: normal stiffness K,=6.35%10° kN/m’ and shear
stiffness K=57.7%10° kN/m’. If the soil mass exhibits nonlinear properties, additional interface
parameters are applied: cohesion ¢=0.5 kPa and internal friction angle ¢=19.3°.

The results of the SSI analysis using the linear elastic soil model are presented in Fig. 2, while the
results obtained considering the nonlinear soil behavior are shown in Fig. 3.

SOUD STRESS DISPLACEMENT
5 Z,m

Cakulation, [UNIT]
(a)
Fig. 2. Results of SSI analysis (X, Y-direction slice plane), linear elastic model: (a) - stresses (kPa); (b) - displacements (mm)

SOUD STRESS
S22, Wi~z

(a)
Fig. 3. Results of SSI analysis (X, Y-direction slice plane), Mohr—Coulomb model: (a) - stresses (kPa); (b) - displacements (mm)
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A comparison of stresses in the soil mass (Figs. 2(a), 3(a)) shows that the elasto-plastic model with
the Mohr—Coulomb failure criterion produces higher stress values than the purely elastic model. It
should also be noted that the shape of the additional stress zone in the soil mass differs: in the elastic
model, stresses form a more spherical distribution, i.e., they dissipate over a wider area.

The analysis of soil deformations (Figs. 2(b), 3(b)) demonstrates that the elastic soil model results
in smaller deformations compared to the Mohr—Coulomb elasto-plastic model. In the following
sections of this paper, a more detailed comparison of soil stresses and deformations will be performed
depending on the calculation method.

6. Influence of the method for calculating stresses in the base of a raft foundation

The analysis of calculation results within this study was carried out for selected zones within the
foundation area: corner, top/bottom edge, left/right edge, and central zone (Fig. 1(a)). At these points,
stresses and deformations in the soil mass were evaluated with depth.

6.1. Stresses in the soil mass under the foundation

In the corner zones of the slab, at a depth of 0.1 m, the vertical stresses were found to be 272.97 kPa
when using the elasto-plastic model with the Mohr—Coulomb failure criterion; 270.25 kPa when using the
elastic soil model; and 125.95 kPa according to the analytical Corner Points Method (Fig. 4).

Also, it should be noted that at depths of approximately 2.2 m and below, the stresses obtained from
numerical simulation converge to nearly identical values, regardless of the material properties assigned to
the soil finite elements. On average, the stresses calculated analytically are about 2.2 times lower
compared to those obtained from numerical simulation.

Stress, kPa
0 50 100 150 200 250 300

Depth, m

--+--Corner zone (M-C)
-+-Corner zone (Elastic)
—+—Corner zone (Analytical method)

Fig. 4. Stresses in the corner zones

In the top/bottom edge zones of the slab, at a depth of 0.1 m below the foundation base, the vertical
stresses were 213.18 kPa when using the elasto-plastic model with the Mohr—Coulomb failure criterion;
200.23 kPa for the elastic soil model; and 159.36 kPa according to the Corner Points Method (Fig. 5). It
should be noted that in this zone, the stresses show good correlation starting from a depth of 4 m and below,
regardless of the modeling approach (failure criterion). On average, the stresses obtained analytically are
2.6 times lower compared to those from numerical simulation.

In the side zones (left/right) beneath the foundation, at a depth of 0.1 m, the stresses were: 205.02 kPa
for the Mohr—Coulomb elasto-plastic model; 193.42 kPa for the elastic soil model; and 159.57 kPa
according to the Corner Points Method (Fig. 6). The same trend of good stress correlation at depths of 4 m
and below is observed here, similar to the top/bottom case. On average, the stresses from analytical
calculations are 2.6 times lower compared to numerical simulation.

In the central zone beneath the foundation, at a depth of 0.1 m, the stresses ranged as follows:
204.39 kPa from analytical calculation (Corner Points Method); 164.61 kPa for the Mohr—Coulomb elasto-
plastic model; and 110.62 kPa for the elastic soil model (Fig. 7). An interesting trend was observed: up to a
depth of 1 m, stresses in the central zone remain almost unchanged, while below 1 m they dissipate
significantly. In the top zone (up to 1 m depth), analytical stresses are 1.2...1.8 times higher, but on average
(with increasing depth), analytical stresses are 2.85 times lower compared to numerical simulation.
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Fig. 5. Stresses in the top/bottom zones
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Fig. 6. Stresses in the left/right zones
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Fig. 7. Stresses in the central zone

Thus, the quantitative analysis of stresses in the soil mass was performed and presented above. For the
qualitative analysis, stress surfaces were constructed at the following depths: 0.1 m (Fig.8), 1.1 m
(Fig. 9), 3.1 m (Fig. 10), 5.1 m (Fig. 11), 7.1 m (Fig. 12), and 9.9 m (Fig. 13).
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(b) (©
Fig. 8. Stress distribution surface on the depth 0,1 m:
(a) — Mohr—Coulomb model; (b) — analytical corner points method; (c) — linear elastic model

(b) (©)
Fig. 9. Stress distribution surface on the depth 1,1 m:
(a) — Mohr—Coulomb model; (b) — analytical corner points method; (c) — linear elastic model

(b) (©
Fig. 10. Stress distribution surface on the depth 3,1 m:
(a) — Mohr—Coulomb model; (b) — analytical corner points method; (c) — linear elastic model

(@) (b)
Fig. 11. Stress distribution surface on the depth 5,1 m:
(a) — Mohr—Coulomb model; (b) — analytical corner points method; (c) — linear elastic model

2o

(a) (b)
Fig. 12. Stress distribution surface on the depth 7,1 m:
(a) — Mohr—Coulomb model; (b) — analytical corner points method; (c) — linear elastic model
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Fig. 13. Stress distribution surface on the depth 9,9 m:
(a) — Mohr—Coulomb model; (b) — analytical corner points method; (c) — linear elastic model

It can be observed that the stress surfaces obtained by analytical calculations (Figs. 8(b)-13(b)),
starting from a depth of 3.1 m, exhibit an almost flat shape, i.e., stress values at any point within the
foundation contour become nearly equal. It was also found that with increasing depth, stresses in the
corner zones obtained by analytical calculation (Corner Points Method) become dominant in
magnitude, whereas such a phenomenon is absent in the numerical simulation results.

Based on the quantitative stress analysis in the soil mass, at the foundation zones selected for the
study, a comparison between numerical simulation and the analytical approach allowed for
determining the stress differences and deriving a discrepancy coefficient (Fig. 14).
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Fig. 14. Discrepancy coefficients for stresses in the studied zones (comparison with corner points method results)

6.2. Vertical soil displacements under the foundation

Soil deformations in the central zone beneath the foundation varied with depth in the range from
16.13 mm to 0.87 mm when using the elasto-plastic model with the Mohr—Coulomb failure criterion;
from 11.03 mm to 0.85 mm for the soil mass with elastic properties; and from 6.36 mm to 0.01 mm
according to the analytical calculation using the Corner Points Method (Fig. 15). It was found that the
settlement of the slab according to the analytical calculation is 7.25 times smaller compared to
numerical simulation. It should be noted that the deformation curves of the soil medium at any studied
point are almost identical in shape; therefore, the graphs for subsequent points are not presented, and
the discussion proceeds directly to the qualitative analysis.

The qualitative analysis was carried out by constructing surfaces of vertical displacements at depths
of 0.1 m (Fig. 16), 1.1 m (Fig. 17), 3.1 m (Fig. 18), 5.1 m (Fig. 19), 7.1 m (Fig. 20), and 9.9 m
(Fig. 21).

Figures 16-21 illustrate how the settlement surface of the soil changes with depth. At a distance of
0.1 m from the foundation base (Fig. 16), the surface obtained from the analytical calculations exhibits
a more curved shape compared to the surfaces obtained from numerical simulation results.

It can also be observed that soil deformations obtained through analytical calculations are several
times smaller than those derived from numerical simulation. When comparing the Mohr—Coulomb soil
mass model with the analytical approach, the difference in deformations averages about 6.5 times. For
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the soil mass with elastic properties, the difference is approximately 6.3 times. A quantitative
comparison of deformations is presented in Fig. 22.

Displacement, mm
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Fig. 15. Displacements in the central zone
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(b) ()
Fig.16. Settlement surface on the depth 0,1 m:
(a) — Mohr—Coulomb model; (b) — analytical corner points method; (c) — linear elastic model

Fig.17. Settlement surface on the depth 1,1 m:
(a) — Mohr—Coulomb model; (b) — analytical corner points method; (c) — linear elastic model

20,

(b)

Fig.18. Settlement surface on the depth 3,1 m:
(a) — Mohr—Coulomb model; (b) — analytical corner points method; (c) — linear elastic model
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(b)
Fig.19. Settlement surface on the depth 5,1 m:
(a) — Mohr—Coulomb model; (b) — analytical corner points method; (c) — linear elastic model

(b)
Fig.20. Settlement surface on the depth 7,1 m:
(a) — Mohr—Coulomb model; (b) — analytical corner points method; (c) — linear elastic model

2
2,

(b)

Fig.21. Settlement surface on the depth 9,9 m:
(a) — Mohr—Coulomb model; (b) — analytical corner points method; (c) — linear elastic model

The discrepancy coefficients (Fig. 22) are presented up to a depth of 9 m. This decision was made
because, at greater depths, the deformations obtained from analytical calculations are very small,
resulting in excessively large coefficients (in the range of 60-93 times), which would distort the scale
of the graph.
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7. Conclusions

This paper presents a comparative analysis of the results of determining contact stresses in the soil
base under a rectangular raft foundation obtained using the analytical corner points method and finite
element numerical simulation for two approaches to describing soil behavior: an elastic-linear model and
an elastic—plastic model with the Mohr—Coulomb failure criterion. The main objective of the study is to
refine the influence coefficients used in the corner points method, identify quantitative and qualitative
differences between the results obtained by different methods, and determine the scope of applicability of
each method in engineering practice.

Within the study, contact stress distribution surfaces were constructed for each approach, enabling not
only point-by-point comparison of stress magnitudes but also assessment of the spatial pattern of stress
variation beneath the slab. It was found that the shape of the contact stress distribution surface obtained
by the analytical method differs significantly from that produced by numerical simulation, particularly in
the edge zones of the foundation. Discrepancy coefficients were determined for the analyzed case, which
can be used to further adjust the influence coefficients in analytical calculations:

1. It was found that the stresses determined using the analytical approach (Corner Points Method) are
underestimated: the top/bottom zone of the foundation — by an average factor of 2.63; the corner zone —
by 2.15 on average; the right/left zone — by 2.55 on average; the central zone — by 2.85 on average.

2. It was shown that the stresses from analytical calculations, obtained using the stress influence
factor o, which is tabulated and depends on the foundation geometry and the depth of stress evaluation,
provide a misleading representation of stress distribution within the foundation contour. These stress
influence factors require refinement.

3. It was found that the deformations determined using the analytical approach are significantly
underestimated: the top/bottom zone of the foundation — by an average factor of 6.69; the corner zone —
by 5.52 on average; the right/left zone — by 6.55 on average; the central zone — by 7.27 on average.

The results confirm that even for relatively simple geometry and loading conditions, discrepancies
between the methods can have a substantial impact on the assessment of bearing capacity and the
uniformity of soil foundation performance. The proposed approach lays the groundwork for further
comprehensive studies of the influence of geometric parameters of the foundation, type and magnitude of
loading, and the physical-mechanical properties of the soil on the consistency of results obtained from
analytical and numerical calculation methods.
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Kawoioa O.0., ’Kyk B.B.
JOCJIP)KEHHSA BIVIMBY METOY PO3PAXYHKY HAITPYKEHO-JE®OPMOBAHOI'O CTAHY OCHOBHA
HNJIUTHOTIO ®YHIAAMEHTY

ToyHe BU3HAUCHHS KOHTAKTHMX HANpYXCHb Y IPYHTOBiIl OCHOBI € KIIOUOBMM /ISl HAaAiffHOrO MPOCKTYBaHHS IUIMTHUX
dynnamenTiB. TpaauniiliHi aHATITHYHI METOAM, 30KpEMa METO/l KYTOBHX TOYOK, MAalOTh MEPEBAr MPOCTOTH, aJie IPYHTYIOTHCS
Ha CIIPOLICHUX NPHUITYIICHHSX, 10 MOXE 3YMOBIJIIOBATH MOXMOKH Yy CKIaJHUX iHKCHEPHUX yMOBax. UMCIIOBE MOACTIOBAHHS
METOJIOM CKIHYEHHMX €JEMEHTIB JI03BOJISIE BPAXOBYBATH OiJIbII peayiCTUYHY MOBEAIHKY IDYHTY, NPOTE MOTpedye 3HAYHMX
pecypciB. TlopiBHAHHA LMX MiJXOMIB € aKTyaJbHMM JUIl BHM3HAUEHHS MEX IX 3aCTOCYBAHHS Ta MIJBUILCHHS TOYHOCTI
PO3paxyHKiB.

VY CcTaTTi NpeACTaBICHO PEe3YNIbTATH MOPIBHAHHS BU3HAUYEHHS HANPY)KEHb Y I'PYHTOBIH OCHOBI MiJ| IVIMTHUM (YHIAMEHTOM
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HPAMOKYTHOI (DOPMH, OTPUMAaHHMX 32 aHAIITHYHHUM METOJAOM KyTOBUX TOYOK Ta IUIIXOM YHCJIOBOTO MOJCIIOBAHHS Y
CEepeIOBUILI CKIHYEHO-EJIEMEHTHOI0 aHai3y JUIA NPYXKHO-JTIHIHHOI Ta MPYXHO-TIJIACTUYHOI MOZIENi 3 BUKOPHCTAHHIM KPUTEPIIO
MinHocTi Kynona—Mopa. Meroro IOCHiKeHHsI € yTOYHEHHS KOe(illieHTiB BIUIMBY, WO 3aCTOCOBYIOTHCS B METOAI KyTOBHUX
TOYOK, @ TaKOX BUSBJICHHS KUIBKICHHX 1 SKICHMX pPO30DKHOCTEH MIDK MiJXOJaMM Ta OKPECJIEHHS MEX iX KOpPEKTHOro
3acrocyBaHHsA. [1OpiBHSHHA IOKa3aj0 CyTTEBI BIIMIHHOCTI HE JIMILIE Yy BEIMYMHAX KOHTAKTHHUX HAIPyXeHb, ayne W y Qopmi
MoBepxHi ix po3nozniny. [TonepenHbo BU3HaUCHO Koe(DillieHTH pO30IKHOCTI IS AOCIIUKEHOT0 BUIAAKY.

OTpuMaHi pe3yJbTaTH MiATBEPUKYIOTh, 110 HABITh JUI BiTHOCHO MPOCTOT r€OMETpii Ta yMOB HaBAHTAXKEHHS PO30IKHOCTI
MDK METOAaMHM MOXYTb MATH iCTOTHHH BIUIMB Ha OLIIHKY HECY4Ol 3/aTHOCTI Ta PiBHOMIPHOCTI poOOTH I'PYHTOBOI OCHOBH.
3anponoHOBaHMH MiJXiJ CTBOPIOE IMEPEIyMOBH JUIS IOAAJIBIIOTO KOMIUIEKCHOTO JOCTIKCHHS BIIUBY TI'€OMETPHYHHX
napaMeTpiB (QyHIAMEHTy, BHJY Ta BEJIMYMHM HABAHTAXKEHHS, a TAaKOX (I3MKO-MEXaHIYHMX BJIACTUBOCTEH IPYHTY Ha
Y3TOKEHICTh Pe3yJIbTaTiB aHAJITUYHHUX Ta YHCIOBUX METOJIIB PO3PAXYHKY.

KarouoBi ciioBa: rumTHUi (yHAaMEHT, I'PyHTOBAa OCHOBA, HAIPyXKEHO-Ae(OPMOBAHMI CTaH, METOA KYTOBHX TOYOK,
yucenbHe MojemoBanHs, MCE, niniiiHO-npy>Ha MoJelb, Mojens Kynona-Mopa.

Kashoida O.0., Zhuk V.V.
IMPACT OF STRESS-STRAIN STATE EVALUATION METHOD IN RAFT FOUNDATION ANALYSIS

Accurate determination of contact stresses in the soil base is essential for the reliable design of raft foundations. Traditional analytical
methods, such as the corner points method, offer simplicity but are based on simplified assumptions, which may lead to errors under complex
engineering conditions. Numerical finite element modeling provides a more realistic representation of soil behavior but requires considerable
resources. Comparing these approaches is relevant for defining their applicability limits and improving calculation accuracy.

The article presents a comparison of stresses in a soil base under a rectangular raft foundation obtained by the analytical corner points
method and finite element numerical modeling for elastic-linear and elastic—plastic soil model with the Mohr—Coulomb failure criterion. The
aim of the study is to refine the influence coefficients used in the corner points method, to identify quantitative and qualitative differences
between the approaches, and to outline the boundaries of their correct application. The comparison revealed significant discrepancies not only
in the values of contact stresses but also in the shape of their distribution surface. Preliminary discrepancy coefficients for the studied case
have been determined.

The results confirm that even for relatively simple geometry and loading conditions, discrepancies between the methods can have a
substantial impact on the assessment of bearing capacity and the uniformity of soil foundation performance. The proposed approach lays the
groundwork for further comprehensive studies of the influence of geometric parameters of the foundation, type and magnitude of loading, and
the physical-mechanical properties of the soil on the consistency of results obtained from analytical and numerical calculation methods.

Keywords: raft foundation, soil base, stress-strain state, corner points method, numerical simulation, FEM, linear-elastic model, Mohr—
Coulomb model.
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Kashoida O.0., Zhuk V.V. Impact of stress—strain state evaluation method in raft foundation analysis // Strength of
Materials and Theory of Structures: Scientific-&-Technical collected articles. — Kyiv.: KNUBA, 2025. — Issue 115. — P. 292-
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A comparison of stresses in a soil base under a rectangular raft foundation obtained by the analytical corner points method and
finite element numerical modeling for elastic—linear and elastic—plastic soil models with the Mohr—Coulomb failure criterion
was performed.

Tabl. 0. Fig. 22. Ref. 5.
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