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EVALUATION OF LATERAL SOIL PRESSURE
FOR MONOLITHIC COLUMN FOUNDATION
OF INDUSTRIAL BUILDINGS

Purpose. The main objective of this publication is to quantitatively evaluate the effect of lateral soil pressure on
the reinforcement design of the foundation system for a frame-type industrial building. Methodology. To achieve
the set goal, the performance of the load-bearing frame model for a two-span industrial building at the casting and
rolling complex of Uzmetkombinat JSC (in the city of Bekabad, Tashkent Region, Uzbekistan) was analyzed. The
building overall dimensions are 129x65.25 m with a maximum height of 43.56 m. The foundation system is of the
isolated type with a separate truss frame and is constructed of monolithic reinforced concrete. The modelling was
carried out using the LIRA-CAD design and calculation package with the additional GRUNT module. The model-
ling took into account actual ground conditions. Not only traditional static loads but also seismic effects of magni-
tude 8.0 on the Richter scale were considered. Findings. A quantitative comparison of the magnitudes and distribu-
tion characteristics of the stress-strain state of the foundation system showed that taking into account the lateral
pressure of the backfill soil allows the required reinforcement to be reduced by up to two times. This results in a
more uniform distribution of forces within the foundation system, which is particularly important in cases where
individual foundations have different embedment depths. Originality. The analysis quantitatively determined the
extent of the influence of lateral pressure from the backfill soil on the foundation system. The necessity of its correct
modelling has been demonstrated, as this significantly influences the stress-strain state of the foundation system as a
whole. Practical value. The results obtained from the quantitative evaluation of the effect of lateral pressure on the
performance of the monolithic column foundation not only enable a more informed design of the reinforcement
scheme for the foundation system, but also open up prospects for incorporating this approach into Ukraine’s regula-
tory framework.

Keywords: foundation system; isolated footing; steel frame; bedding coefficient; finite element method; LIRA-
CAD complex

Introduction

Column (isolated) foundations are a classic
structural element used in many types of building
structures. As is well known, their main function is
to transfer loads from the above-ground parts of
the structure to the footing. In doing so, the nature
of the load distribution must ensure the bearing
capacity of the footing in accordance with the re-
quirements of the limit state design (DBN V.2.1-
10:2018, 2018).

A typical structural solution for such founda-
tions in engineering practice involves constructing
them as a vertical section (column footing) and a
horizontal distribution section (bedding) (Fig-
ure 1). In international practice, the bedding is
usually designed as a solid single-stage mass. In
domestic practice, the bedding is designed to con-
sist of several steps, each subsequent one having a

smaller plan dimension than the previous one. This
design solution allows for some material savings,
provided the footing base dimensions are correctly
determined. Generally, such column foundations
are used for columns in the structural layouts of
frame-type buildings. However, their scope of ap-
plication is quite broad — ranging from supports for
ordinary advertising hoardings to complex engi-
neering structures.

The behavior of such foundations under load
has now been studied quite thoroughly. Numerous
studies on this topic are available, both by domes-
tic and foreign authors. However, a significant
proportion of such research focuses on evaluating
the analytical model of the “foundation”-“soil
mass” system for complex-type foundations (Du-
binchyk, Bannikov, Kildieiev, & Kharchenko,
2020; Petrenko, Bannikov, Kharchenko, & Tkach,
2022). Another distinct area of research is the
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analysis of soil mass behavior for underground and
above-ground construction (Alkhdour, Tiutkin,
Bannikov, & Heletiuk, 2023; Bannikov, Tiutkin,
2020).

Figure 1. Monolithic column foundation

The extremely widespread adoption in engi-
neering practice of the modern numerical method
of structural mechanics — the finite element method
(Bofang, 2018; Chen & Yang, 2020) — allows for a
fresh re-examination of certain aspects of the
“foundation — soil mass” system. In this context,
the importance of correct evaluation of the footing
resistance is emphasized. A prerequisite for this is
the creation of accurate computational models of
the footing that take into account its multi-layered
nature and the variability of the properties of each
layer within the soil thickness. Such approaches
are of particular importance for complex building
structures that are of considerable size and are sub-
jected to high-intensity loads, including dynamic
ones.

Purpose

In view of the above, the main purpose of the
study is to evaluate the performance of an isolated
foundation for a highly complex building structure,
taking into account the multi-layered nature of the
soil and dynamic loads.

Methodology

To achieve this purpose, Production Building
No. 4 of the continuous steel casting department
(Figure 2, a) was selected as the subject of the
study; this building forms part of the casting and
rolling complex of Uzmetkombinat JSC (Fig-

ure 2, b). The complex is located in the district of
Bekabad city of the Tashkent region (Uzbekistan).

The building in question has two spans: one
measuring 35.75 m with a total length of 129 m,
and the other measuring 29.5 m with a total length
of 60 m. The height of the first span to the under-
side of the trusses is 33.9 m, whilst the total height,
including the roof skylights, is 43.56 m. The height
of the second span to the bottom of the trusses is
17.6 m (along the side row of columns) and 20.45
m (along the central row of columns), with a total
height of 20.3 m and 23.6 m, respectively.

The building is constructed using a steel frame
structure. The column spacing varies between 12
and 24 m and is designed to be irregular along the
length of the building. The steel trusses have an
external trapezoidal outline and an internal triangu-
lar lattice with additional struts. To withstand the
loads from the weight of the external wall cladding
and horizontal wind pressure, a steel truss frame on
separate foundations is provided.

The foundations are constructed from mono-
lithic reinforced concrete with steel reinforcement.
The depth of the main frame foundations varies
from 6.0 m to 11.5 m. The increase in foundation
depth is achieved by increasing the height of the
column footing. The height of the foundation bed-
ding remains unchanged at 900 mm. In total, the
project envisaged 26 types of foundations for the
main frame. The foundations of the truss frame are
located at a uniform depth of 2.4 m.

To assess the performance of the building
foundation system, a numerical method of struc-
tural mechanics was used — the finite element
method. All calculations were performed using the
LIRA-CAD 2024 design and calculation package
(Barabash, Soroka, Surianinov, 2018; LIRA-CAD,
2022), using the official licensed version of the
product R 2.3x64.

The computational model constructed is shown
in Figure 3. The main load-bearing elements of the
building steel frame structure are modeled using
bar finite elements. Monolithic foundations were
modeled using a combined approach — bar finite
elements were used for the column footing, whilst
the bedding was modeled using plate finite ele-
ments. The bedding steps were modeled using the
“rigid inserts” function, which allows the central
planes of the plates to be offset relative to one an-
other (Figure 4). The total volume of the computa-
tional model comprised 31,025 finite elements and
18,478 nodes.
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a)

Figure 2. 3D model of the casting and rolling complex of Uzmetkombinat JSC:
a) general view with building numbers; b) internal structure

Figure 3. Computational model of building No. 4 of the continuous steel casting department
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The ground conditions at the site of building
No.4 are represented by two engineering-
geological elements (EGE) — coarse-grained grav-
elly and crushed stone soils. Based on the data
from the engineering-geological survey, a system

of boreholes with depths ranging from 15.0 to
42.0m was modeled in the GRUNT software
module (Figure 5). On this basis, a soil model was
created (Figure 6) with the relevant characteristics
assigned to each EGE.

24
26

Figure 5. Model of boreholes for building No. 4

The loads specified included the dead load of
structures and finishing elements, operational load,
snow and wind loads together with wind pulsa-
tions, as well as crane loads in accordance with the
requirements of the current standard KMK
2.01.07-96 (KMK 2.01.07-96, 1996). Also, in ac-
cordance with the requirements of standard KMK

2.01.03-19 (KMK 2.01.03-19, 2019), seismic loads
were modeled — 8.0 points for the construction site.
Soil category according to seismic properties is 1.
It should be noted that, as a first approximation,
the effect of the soil on the foundation structure
was taken into account solely through the vertical
pressure exerted on the horizontal steps of the
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foundation bedding. The density of the backfill soil
was assumed to be 1800 kg/m?.

o v i e

£,

Figure 6. Model of the soil mass

Findings

During the calculations of the constructed
building model, it was found that the problem is
geometrically non-linear — the stress-strain state
(SSS) of the soil foundation depends on the SSS of
the structure itself; however, the distribution of
forces in the soil foundation will in turn affect the
distribution of forces in the structure. Therefore, to
obtain a correct result, the calculation process must
be iterative — the values of soil foundation re-
sistance obtained in the previous step are applied to
the footing base, and in the next step the stress-
strain state is adjusted. As practical calculations

showed, this problem required approximately 10
such iterative steps, after which the results stabi-
lized.

A comparison of the final results with the de-
sign specifications revealed that, for some founda-
tions, the calculated reinforcement values exceed
those specified in the design (highlighted in color
in Table 1). These are foundations Fm-2 — Fm-5;
Fm-10 — Fm-14 and Fm-17 — Fm-21, which have
the greatest embedment depth — approximately 8-
11 m. Therefore, an analysis of the overall behav-
ior of the frame structure revealed that, when sub-
jected to horizontal seismic loads, these founda-
tions bear the main forces. In terms of their design
scheme, their behavior resembles a cantilever sys-
tem. This results in the buckling of the column
footing, which requires increased reinforcement. If
the depth of these foundations is reduced, the situa-
tion evens out and other foundations, which were
previously involved to a much lesser extent, begin
to contribute to the load-bearing.

Such a redistribution of forces was most likely
not taken into account during the design work, as it
requires a “manual” analysis of a system that is
statically indeterminate in many instances, and is
in essence a rather laborious and complex task.
However, this particular feature of the building
frame behavior was identified during numerical
calculations.

To bring the foundation behavior closer to the
actual operating conditions, the task of calculating
the backfill soil pressure on the lateral surfaces of
the footing was implemented. To this end, the op-
tion to determine the bedding coefficients in the
horizontal direction was selected. The calculations
were performed automatically. As in the previous
case, an iterative calculation process was imple-
mented. The resulting reinforcement values are
shown in Table 1.

Table 1
Results of the reinforcement design for the main frame foundation
Reinforcement required according to
Brand Reinforcement type desi calculation witout calculation with a
esign - _
a lateral coeficient lateral coefficient
FF —longitudinal, cm? 443.02 197.72 67.36
Fm-1 FF — transverse, cm? 1008*200 204*200 204*200
B — along the X-axis, @*pitch (mm) @25*%200 @25%200 @14*200
B — along the Y-axis, @*pitch (mm) 225%200 018%200 ?14*200
FF — longitudinal, cm? 418.40 360.81 127.39
Fm-2 FF — transverse, @*pitch (mm) 908*200 204*200 204*200
B — along the X-axis, @*pitch (mm) ?25*%200 ?32*200 ?18*200
B — along the Y-axis, @*pitch (mm) @25*%200 @28*200 @22*200
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Reinforcement required according to

Brand Reinforcement type desian calculation witout calculation with a
g a lateral coeficient lateral coefficient

FF — longitudinal, cm? 443.02 138.46 67.36
Fm-3 FF — transverse, @*pitch (mm) 1008*200 204*200 2034*200
B — along the X-axis, @*pitch (mm) 925*200 018*200 ?14*200
B — along the Y-axis, @*pitch (mm) 925*200 018*200 ?14*200

FF — longitudinal, cm? 443.02 943.04 325.44
Fm-4 FF — transverse, @*pitch (mm) 1008*200 208*200 204*200
B — along the X-axis, @*pitch (mm) ?25*%200 ?32*200 ?20*200
B — along the Y-axis, @*pitch (mm) ?25*%200 ?32*200 ?22*200

FF — longitudinal, cm? 443.02 870.84 442.97
Fm-5 FF — transverse, @*pitch (mm) 1008*200 208*200 2(4*200
B — along the X-axis, @*pitch (mm) 925*200 @32*200 ©22*200
B — along the Y-axis, @*pitch (mm) ?25*%200 ?32*200 ?25*%200

FF — longitudinal, cm? 430.71 122.86 88.52
Fm-6 FF — transverse, @*pitch (mm) 9098*200 204*200 204*200
B — along the X-axis, @*pitch (mm) 925*200 020*200 ?14*200
B — along the Y-axis, @*pitch (mm) 925*200 016*200 ?14*200

FF — longitudinal, cm? 430.71 100.03 65.98
Fm-7 FF — transverse, @*pitch (mm) 908*200 204*200 24*200
B — along the X-axis, @*pitch (mm) 925*200 020*200 ?14*200
B — along the Y-axis, @*pitch (mm) 925*200 018*200 ?14*200

FF — longitudinal, cm? 566.08 371.95 201.23
Fm-8 FF — transverse, @*pitch (mm) 908*200 2010*200 204*200
B — along the X-axis, @*pitch (mm) ?25*%200 020*200 ?14*200
B — along the Y-axis, @*pitch (mm) ?25*200 0¥22%200 ?18*200

g p

FF — longitudinal, cm? 430.71 319.59 189.96
Fm-9 FF — transverse, @*pitch (mm) 1008%200 206*200 204*200
B — along the X-axis, @*pitch (mm) 925*200 016*200 ?12*200
B — along the Y-axis, @*pitch (mm) ?¥25*200 020*200 ?16*200

FF — longitudinal, cm? 443.02 490.01 196.40
Fm-10 FF — transverse, @*pitch (mm) 1008*200 205*200 2034*200
B — along the X-axis, @*pitch (mm) ?25*200 ?32*200 ?18*200
B — along the Y-axis, @*pitch (mm) ?25*%200 025%200 ?22*200

FF — longitudinal, cm? 516.85 355.53 114.98
Fm-11 FF — transverse, @*pitch (mm) 708*200 204*200 204*200
B — along the X-axis, @*pitch (mm) 028*100 025*200 ?14*200
B — along the Y-axis, @*pitch (mm) ?25*200 018*200 ?14*200

FF — longitudinal, cm? 381.49 318.33 96.58
Fm-12 FF — transverse, @*pitch (mm) 708*200 205*200 2034*200
B — along the X-axis, @*pitch (mm) ?25*%200 ?928*200 ?16*200
B — along the Y-axis, @*pitch (mm) ?25*%200 025%200 ?14*200

FF — longitudinal, cm? 369.18 274.36 50.12
Fm-13 FF — transverse, @*pitch (mm) 608*200 204*200 204*200
B — along the X-axis, @*pitch (mm) 925*200 025*200 ?16*200
B — along the Y-axis, @*pitch (mm) 925%200 020%200 ?14*200

FF —longitudinal, cm? 369.18 212.82 50.12
Fm-14 FF — transverse, @*pitch (mm) 6038%200 204*200 2(4*200
B — along the X-axis, @*pitch (mm) ©20*200 @22*200 ?16*200
B — along the Y-axis, @*pitch (mm) 20%200 016*200 ?16*200

FF — longitudinal, cm? 369.18 185.93 77.03
Fm-15 FF — transverse, @*pitch (mm) 608*200 2012*200 204*200
B — along the X-axis, @*pitch (mm) 928%200 022%200 ?16*200
B — along the Y-axis, @*pitch (mm) 928%200 018%200 ?14*200

FF — longitudinal, cm? 369.18 149.37 77.02
Fm-16 FF — transverse, @*pitch (mm) 608*200 204*200 204*200
B — along the X-axis, @*pitch (mm) 925*200 022*200 ?14*200
B — along the Y-axis, @*pitch (mm) 225%200 018%200 ?14*200
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Reinforcement required according to
Brand Reinforcement type design calculation witout calculation with a
a lateral coeficient lateral coefficient
FF — longitudinal, cm? 553.77 480.21 159.18
Fm-17 FF — transverse, @*pitch (mm) 808*200 208*200 204*200
B — along the X-axis, @*pitch (mm) ?25*100 ?32*200 ©20*200
B — along the Y-axis, @*pitch (mm) ?25*200 022*200 @20*200
FF — longitudinal, cm? 418.40 308.11 74.49
Fm-18 FF — transverse, @*pitch (mm) 808*200 204*200 204*200
B — along the X-axis, @*pitch (mm) ?28*200 028*200 ?16*200
B — along the Y-axis, @*pitch (mm) ?28*200 020*200 ?16*200
FF — longitudinal, cm? 418.40 596.39 402.49
Fm-19 FF — transverse, @*pitch (mm) 808*200 2010*200 204*200
B — along the X-axis, @*pitch (mm) ?25*200 ?32*200 ?22*200
B — along the Y-axis, @*pitch (mm) 125%200 ?28*200 25*200
FF — longitudinal, cm? 418.40 560.17 391.93
Fm-20 FF — transverse, @*pitch (mm) 808*200 2(310*200 204*200
B — along the X-axis, @*pitch (mm) ?25*200 ?28*200 ?22*200
B — along the Y-axis, @*pitch (mm) ?25*%200 ?25*200 222*200
FF — longitudinal, cm? 418.40 266.05 74.49
Em-21 FF — transverse, @*pitch (mm) 808*200 204*200 204*200
B — along the X-axis, @*pitch (mm) ?25*200 ?28*200 ?18*200
B — along the Y-axis, @*pitch (mm) ?25*%200 022%200 ?16*200
FF — longitudinal, cm? 418.40 191.45 63.91
Fm-22 FF — transverse, @*pitch (mm) 808*200 204*200 204*200
B — along the X-axis, @*pitch (mm) ?25*%200 022%200 ?16*200
B — along the Y-axis, @*pitch (mm) ?25*%200 ?16*200 ?14*200
FF — longitudinal, cm? 418.40 169.98 85.07
Fm-23 FF — transverse, @*pitch (mm) 808*200 204*200 204*200
B — along the X-axis, @*pitch (mm) ?25*200 025*200 ?18*200
B — along the Y-axis, @*pitch (mm) ?25*%200 ?16*200 ?14*200
FF — longitudinal, cm? 418.40 275.84 212.05
Fm-24 FF — transverse, @*pitch (mm) 8(8*200 208*200 204*200
B — along the X-axis, @*pitch (mm) 228*200 ?25%200 ?18*200
B — along the Y-axis, @*pitch (mm) ?28*200 020*200 ?20*200
FF — longitudinal, cm? 418.40 238.56 169.72
Fm-25 FF — transverse, @*pitch (mm) 8(08*200 2(8*200 204*200
B — along the X-axis, @*pitch (mm) ?25*%200 022%200 ?16*200
B — along the Y-axis, @*pitch (mm) ?25*%200 ?20%200 ?18*200
FF — longitudinal, cm? 418.40 190.42 159.13
Fm-26 FF — transverse, @*pitch (mm) 8(8*200 208*200 204*200
B — along the X-axis, @*pitch (mm) 220*200 ?16*200 ?14*200
B — along the Y-axis, @*pitch (mm) ?20*200 016*200 ?14*200

Note: FF — foundation footing; B — footing base

As can be seen, the required reinforcement
turned out to be significantly lower than when the
lateral coefficient was not taken into account. This
indicates the need to adjust the calculation results
when designing isolated foundations by accounting
for the lateral pressure of the soil mass. At the
same time, for all foundations, the reinforcement
does not exceed the values adopted in the design.

From the point of view of design methodology,
it should be noted that although current standards
do not provide for the possibility of accounting for
the lateral coefficient for column foundations, such

calculations are nevertheless necessary in engi-
neering practice.

Regarding the performance of other necessary
checks in accordance with the Uzbekistan standard
KMK 2.02.01-98 (KMK 2.02.01-98, 1998), the
following should be noted.

Figure 7 shows the distribution of vertical reac-
tions from the ground foundation to the footing
base of the foundation system. The FM-1 founda-
tion is subject to the highest load. The maximum
pressure beneath its base is 51.1 t/m?> (average
pressure 43.4 t/m?), which is lower than the design
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soil resistance Ry = 60.0 t/m? for the bearing layers
EGE-1 and EGE-2 according to engineering-
geological survey data.

Figure 8 shows the distribution of foundation
settlement of the main frame of the building under
consideration. As can be seen, the settlement is
highly non-uniform, which highlights its statically
indeterminate behavior under load. The obtained
values were analyzed for design load combinations
of the main type and special type. The maximum

__—

s11 45

settlement is -29.3 mm, which is below the permis-
sible limit of 120 mm in accordance with Appen-
dix 4 of KMK 2.02.01-98 (KMK 2.02.01-98,
1998). The maximum relative difference in settle-
ment was: in the longitudinal direction (29.3 — 9.3)
/ 84,110 = 0.00024; in the transverse direction
(28.5 — 7.7) / 65,425 = 0.00027. For both direc-
tions, the values obtained are less than the permis-
sible value of 0.004 in accordance with Appendix
4 of KMK 2.02. 01 98 (KMK 2.02.01-98, 1998)
L—l

21 163

-19 -16.4 -133 -113 567

Figure 8. Vertical settlement of the foundation system

Originality and practical value

Thus, this publication provides an assessment
of the effect of accounting for lateral soil pressure
on the column footing of column monolithic rein-
forced concrete foundations. In particular, using
the example of a foundation system for the steel
frame of a two-span industrial building, the behav-
ior of the foundation system was modeled using
the LIRA-CAD software package, taking backfill
into account. The soil bedding coefficient was
adopted as the main modelling parameter. This

assessment has been carried out for the first time,
which constitutes its originality.

The practical significance lies in the quantita-
tive adjustment of the reinforcement scheme for
the foundation system and the determination of its
load-bearing capacity. In doing so, account was
taken not only of the influence of traditional static
loads on industrial buildings of the type under con-
sideration, but also of the influence of seismic
loads characteristic of the site location — Bekabad
in the Tashkent Region of Uzbekistan.
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Conclusions

1. Traditional approaches to the engineering
design of shallow, isolated foundations for frame-
type buildings do not take into account the lateral
pressure exerted by the soil mass. In practical cal-
culations, only the vertical pressure on the founda-
tion bedding elements is considered.

2. The evaluation of the effect of lateral pres-
sure from the soil mass has shown that this makes
it possible to reduce the reinforcement of the col-
umn footing (by 1.5 ... 2 times) and ensure more
uniform performance of the entire building founda-
tion system.

3. This practical approach can be recommended
for the engineering design of similar building
structures, as well as incorporated into the current
regulatory framework of Ukraine.
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BPAXYBAHHS BOKOBOI'O TUCKY IPYHTY
JJIA MOHOJIITHUX CTOBITYACTUX ®YHIAMEHTIB

BUPOBHNYUX BYIIBEJIb

Meta. OcHOBHOIO MeTOIO ITyOuiKamii € KiTbKiCHA OIliHKa BpaxyBaHHS OOKOBOTO THCKY IPYHTOBOTO MacHBY Ha

XapakTep apMyBaHHSA (YHIAMEHTHOI CHCTEMH BUPOOHMUO1 Oy/iBIi KapkacHOTO TUIy. MeToauka. [Ijis ToCsrTHEHHS
MOCTaBJIeHOI MeTH Oyna mpoaHaji3oBaHa poOoTa MOJEl HECy4oro Kapkacy JIBOIIPOTOHOBOI BHPOOHHYOI OyIiBii
JIMBAapHO-NIpOKaTHOTO KomIuiekcy AO «Y3merkomOinat» (Mmicro bekaban TamkeHTchkoi obmacti Y3Oekucrany).
I'aGaputHi po3mipu OyaiBii cTaHOBIATH 129%65,25 M npu MakcuMalbHiK BucoTi 43,56 M. OyHIaMeHTHa cucTeMa
NpUiHATa PO3IUILHOTO THILY i3 OKpeMHM (haXBEpKOBHM KapKacoM Ta BHKOHAHA i3 MOHOJITHOTO 3aii300eToHy. Mo-
JICTFOBaHHsI BUKOHYBAJIOCH 3aco0aMy MpoeKTHO-00uucoBaibHOro komruiekey JIIPA-CAIIP i3 nogatkoBum Mony-
jgem I'PYHT. MonentoBaHHSI BUKOHYBAJIOCh 3 YpaxyBaHHSIM peaJlbHUX IPYHTOBUX yMOB. J[0 yBaru npuiManauch He
TUTbKH TPAAMIIIHHI CTATHYHI HAaBAaHTAXKEHHS, ajie ¥ ceicMiuHi BIUTMBY iIHTEHCUBHICTIO B 8 GamiB. PedyabTaTn. [Ipo-
BEJICHE KIJIbKICHE CITIBCTABJICHHS BEIMYHH Ta XapakTepy PO3MOAUTy HApYKeHO-Ie(pOpMOBAaHOTO CTaHy (yHIAMEH-
THOI CUCTEMH I10Ka3aJjo, 0 BpaxyBaHHs OOKOBOTO TUCKY I'PYHTY 3BOPOTHOT 3aCHIIKH J03BOJISIE 3MEHIIUTH HOTPi0-
HE apMyBaHHS Ha BEIMYHHY 10 2-X pasiB. [Ipy mboMy BIA€ThCS OTPUMATH OUIBII PiBHOMIPHY KapTHHY poOOTH QY-
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H/IaMEHTHOI CHCTEMH, 1110 OCOOIMBO BaXIIMBO y BUIAJKaxX, KOJU OKpeMi (yHIaMEHTH MaroTh Pi3HY INTMOMHY 3aKiia-
nanHs. HaykoBa HoBH3HA. B X011 IpoBeieHOr0 aHasi3y BU3HAYEHO KiIbKICHO CTYITiHb BIUIUBY OOKOBOTO THCKY Bij
TPYHTY 3BOPOTHOI 3aCHUIIKU Ha (pyHIAMEHTHY cucTeMy. JloBeaeHO HeoOXimHICTh ii KOPEKTHOTO MOJENIOBaHHS, IO
CYTTEBO BIUIMBAE HAa XapaKTep HaNpyKeHO-1e(OPMOBAHOTO CTaHy (yHIAaMEHTHOI cucTeMu B mizomy. IlpakTuuna
3HaYuMicTh. OTpUMaHi pe3yIbTaTH KiTbKICHOI OI[IHKH BIUTMUBY OOKOBOTO THCKY Ha POOOTY MOHOIIITHOTO (hyHIaMe-
HTY CTOBITYACTOTO THITY HaJalOTh MOXKIIIBOCTI HE TINBKH OB OOTpYHTOBAHO MPHU3HAYATH CXEMY apMyBaHHA (QyH-
JTAMEHTHOI CHCTEMH, a W BiIKPUBAIOTh EPCIIEKTHBH JJIs1 BHECEHHS TAKOTO ITiAXO0Ty 0 HOPMaTUBHOI 06a3n YKpaiHu.

Kniouosi cnosa: pyHnameHTHa cucteMa; OKPEMOCTOSUMI (QyHIaMEHT; CTaJeBHH Kapkac; KOeQilieHT MmocTedi;
METOJI CKIHYEHHUX eeMeHTiB; koMiuieke JIIPA-CATIP
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