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Precast flat plate frame of buildings for renewal of the housing stock of
Ukraine

The suggested precast flat slab system is composed of columns and flat plates that connect to the columns without the use of
consoles or capitals. This structural system is intentionally designed in such a way that lines of arrangement of plastic hinges
between precast plates are artificially created. Consequently, an analysis of precast flat plate floor systems is proposed based
on the yield line method. The utilization of the yield line method facilitates the development of straightforward engineering
design schemes, potential fracture scenarios, and the determination of the load at which destructive failure occurs for all types
of precast flat plates. By employing the yield line method within the ultimate equilibrium state, utilizing a nonlinear deformation
model with an extreme criterion, design equations to address the bearing capacity of flat plate of the frame structural system
are derived. These formulas are well-suited for practical engineering use and account for the plate's installation conditions as

part of a precast flat floor.
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Introduction. The restoration of the housing stock
for today and in the future is one of the urgent problems
of construction in Ukraine. In Poltava, the solution to
this problem is implemented by constructing residential
buildings and infrastructure facilities based on the flat
plate frame structural system [1 — 3], which ensures a
fast pace of their construction with minimal labour
costs for builders. The flat plate frame structural system
of buildings consists of prefabricated precast reinforced
concrete elements that are mounted directly on the
construction site. This system demonstrates versatility,
which allows it to be used for buildings of various
types: from multi-storey buildings up to 16 floors high
to cottages 2-3 floors high in any climatic conditions of
Ukraine. It has found successful application in the
construction of above-ground multi-storey parking lots,
residential and public buildings. In Poltava, a precast
the flat plate frame structural system is being widely
introduced into residential construction. On its basis,
multi-storey buildings were built in the Sadovyi
microdistrict, Family Park residential complex,
Baronivskyi residential complex, Yevropeiskyi kvartal
residential complex, and construction is being
completed in the Peliustkovyi residential complex (Fig.

1, a, b). Interest in the flat plate frame is due to a
number of its advantages when used in construction:
freedom of architectural and planning solutions; wide
possibilities for redevelopment of premises; use of
energy-efficient materials in enclosing structures; rapid
resumption of industrialization of construction, etc. By
its design, the frame consists of a minimum number of
standard sizes of precast elements, namely: vertical
multi-storeyed columns without consoles and floor
slabs [2 — 3]. The slabs are divided into over-columned,
inter-columned and middle (Fig. 1, ¢). The operation of
each slab depends on the method of its connection with
other slabs and columns.

As shown in [7 — 9], for calculating the strength of
two-way slabs, it is quite convenient to use the yield
line method, which allows taking into account the
actual conditions of fastening, reinforcement and the
nature of the destruction of elements. In this case, one
should take into account the prerequisites of the
calculation using the nonlinear deformation model
[10], which is regulated by current regulatory
documents in the field of designing reinforced concrete
structures.
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Problem statement. In this article, based on the yield
line method using a nonlinear deformation model with
an extreme strength criterion, calculation dependencies
for solving the problems of the strength of slabs of the
flat plate structural system of buildings are obtained.

Main material and results. As a result of the
analysis of the ultimate limit state of the flat plate floor,
as a system of kinematically interconnected individual
disks, it was established that the load on the columns is
transferred in the following sequence (Fig.2): the
middle slab transfers the load to four adjacent inter-
columned slabs; inter-columned slabs transfer the load
to the over-columned slab; the over-columned slab
transfer the load to the column. This load distribution
scheme is due to the floor failure scheme, on the basis
of which the calculation of its bearing capacity is
implemented.

The established load distribution scheme allows to
consider each floor element separately from each other
in the calculations, but taking into account their
interaction. The connection of the slabs with each other
in practice is carried out by arranging a loop joint,
which is an elastic-plastic joint capable of perceiving a

¢
Figure 1 — Precast flat plate frame structural system of buildings:
a) — new building in the residential complex “Pelyustkovy” (Poltava); b) — building under construction;
¢) — general view of the structural system: 1 — column; 2 — over-columned slab;
3 — inter-columned slab; 4 — middle slab; 5 — linear brace

fixed value of the bending moment [2]. The bending
bearing capacity of the joint of the slabs 6 m long is 51
kN-m [1].

In the calculations of slabs using the yield line
method, the following assumptions are made:

— it is assumed that the slab breaks into flat disks that
are interconnected along the yield lines by plastic
hinges;

— the smallest possible displacement for a given
fracture pattern and slab loading pattern is arbitrarily
set;

— an equation is drawn up that expresses the equality
of the work of external and internal forces on the
specified displacement;

— the value of the external load that satisfies the
obtained equation is the bearing capacity of the slab.

The fracture scheme of the slab must comply with the
conditions of its support and the loading scheme, and
also ensure a single kinematic variability of the system.
In order to determine the degree of kinematic
variability, it is convenient to use the analogy of the
fracture scheme with a truss: the degree of kinematic
variability of the fracture scheme of the slab is equal to
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the kinematic variability scheme of the truss, composed
of all (positive and negative) yield lines and support
hinges of the slab.

For each slab, a set of fracture schemes is accepted
that meets the specified requirements and is confirmed
experimentally. The acceptable (with a certain degree
of idealization) will be the one for which the bearing
capacity of the slab has the smallest value.

The equilibrium equation, which expresses the
equality between the virtual works of external Wg; and
internal Wzs forces on the corresponding possible
movements of the slab in the direction of action of the
forces, is generally presented as follows:

Wi =Wea (D

Figure 2 — Load distribution between slabs of a precast
flat plate floor (a) and yield line model of floor
deformation in the limit state (b): 1 — middle slab; 2 —
inter-columned slab; 3 — over-columned slab; 4 — column

The equation of virtual work (1) for the case of
calculating slabs loaded with loads distributed over the
area and along the yield lines is presented as follows:

ququ+Ip(y)ypdl =ZMi¢ili ’ (2)
% 7 i=1

where ¢ is the design limit value of the load uniformly
distributed over the area A; y, is the virtual
displacement of the slab in the direction of the load ¢;
A is the area of the part of the slab on which the load ¢
acts; p(y) is the design limit value of the load distributed

along a line of length /; y,, is the virtual displacement of
the slab in the direction of the load p(y); / is the length
of the plate line along which the load p(y) acts; M; is the
ultimate value of the bending moment perceived by the
i-th plastic hinge (yield line) per unit of its length; ¢; is
the mutual angle of rotation of the disks in the i-th
plastic hinge of the design section; /; is the length of the
i-th plastic hinge, n is the number of linear plastic
hinges.

The application of the kinematic method is
considered for the over-columned slab of the flat plate
floor. The over-columned slabs perceive the following
loads: g uniformly distributed over the entire floor, as
well as the load p from the reaction of the inter-
columned slab supports uniformly distributed over all
faces of the slab. Since each inter-columned slab rests
on two sides on the over-columned slabs, one over-
columned slab is subjected to a load from 1/2 of the area
of the inter-columned slab on each side. This area is
rectangular in shape, so the resulting linear load on the
over-columned slab will be uniformly distributed with
a maximum ordinate value of 0.75¢l. The over-
columned slab is rigidly fixed in the middle part within
the opening and works as a cantilever in four directions
(Fig. 3).

According to the applied kinematic scheme (Fig. 3),
the destruction of the over-column slab occurs as a
result of its division into four disks by diagonal linear
hinges with the formation of linear plastic hinges at the
attachment points along the perimeter of the opening.

The work of external forces in the over-columned
slab in (1) is determined by the formula

af (21" - 1b- 1)
3

Wy = [av,d4+ [ py,di = +3g/* . (3)
A !

The work of internal forces (moments) at the
corresponding angles of rotation is determined by the
expression

Wy = Ml =4M 0, (1-b)cos45" +4M pb +4M, gl , (4)

i=I

where M) is the internal bending moment that occurs
when the plate breaks into adjacent disks 1 and 2 per
unit length of the plastic hinge between these disks;

@12 is the mutual angle of rotation of adjacent disks 1
and 2;

M, is the internal bending moment that occurs when
disk 1 breaks off from the support along the face of the
opening per unit length of the plastic hinge formed
along the break-off line;

My, = 8.5 kKN'm/m is the internal bending moment
that occurs at the loop joint;

@ is the angle of rotation of the slab disks about the
design position.

In formula (4), the angles of rotation of the disks can
be expressed as follows:

prtgp="——, 5
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2
O, =18Y, :(l—b)ﬁ' (6)

After substituting expressions (5) — (6) into equation
(4), it is obtained that

b l
WRd:8M12f+8M1fﬁ+8Msupfﬁ' (7

Equation (7) contains the unknown bending moment
M, the value of which per unit length of the plastic
hinge depends on the cross-sectional area of the
principal reinforcement intersected by this hinge. The
hinge under consideration intersects the principal
reinforcement of both directions, while the over-
columned slab is uniformly reinforced, i.e. the amount
of reinforcement in both directions is the same, and
therefore the bending moments perceived by the slab in
these directions are also the same.

(I-bJcos45° | (I-blcos45°
2 2
d

Figure 3 — Design diagram of the fracture (yield lines
formation) of the over-columned slab

The bending moments perceived by the
reinforcement in one direction will be Mz;sin45°, and
in the other - Mpgsc0s45°. The value of the bending
moment M, is the geometric sum of the moments
acting in the two directions:

M,, =M, sind5°+ M, cos45° =M,,,  (8)

where Mg, is the bending moment experienced by the
slab in one direction.

The bending moment experienced by the slab in one
direction is calculated by the formula:

My, = .f;/d‘Ast > ©

Taking into account (8) and (9) equation (1) takes the
form

12 —1b-b?
u :sib(MRd +M,,).

3 I (10)

The ultimate load that the over-columned slab can
withstand according to the failure scheme (Fig. 3) with
a given reinforcement can be determined from equation
(10) by the formula:

241(My, + M, )

=) 11
=0 “1arb b (1)
in which
A A
MRd:j;/d s d_Z f;}d s , (12)
I-b fa(1-D)

where Mgy is the value of the internal bending
moment per unit length of the slab;

fea 1s the design value of the concrete compressive
strength;

d is the effective depth of the slab section;

x =0.52 ... 0.59 is a parameter that depends on the
concrete grade [10].

The problem of selecting the cross-sectional area of
the principal reinforcement per unit length in one of the
directions of the slab at a given load is solved based on
the condition of equality of the internal and external
bending moments by the formula

AY:& 1-Jl-4ya, d, (13)
fvd ZZ
in which
11° -12°b + b* ) - 24IM
&m:q( ) = (14)

24f Pd?

The inter-columned slabs of the flat plate floor
perceive the following loads: uniformly distributed ¢
over the entire floor, as well as the load p(y) from the
reaction of the supports of the middle slab distributed
in the form of triangles on the opposite faces of the slab.
This distributed load on the slab is transmitted from two
neighbouring middle slabs. Since each middle slab rests
along 4 sides on the inter-columned slabs, a load from
0.25 of the area of the middle slab on each side is
transmitted to one inter-columned slab. This area is
triangular in shape, therefore the reduced linear load on
the inter-columned slab will be triangular with the
maximum ordinate value ¢//2 in the middle of the span.
The intercolumn slab is actually a crossbar by the
nature of its work and support schemes.

The ultimate load that the inter-columned slab with a
given reinforcement can perceive is determined based
on the yield line method by the formula:

~ 24(M,, +M,,)

o ) (15)

q

in which Mg, is the value of the internal bending

moment per unit length of the slab is calculated by
formula (12) under the condition b = 0.
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The problem of selecting the cross-sectional area of
the principal reinforcement per unit length in one of the
directions of the inter-columned slab at a given load is
solved based on the condition of equality of the internal
and external bending moments by formula (13), in
which

2
g S, 6
241 1d

The middle slab in the limit state from the action of a
uniformly distributed load g over its area takes the
shape of a pyramid with the apex at the bottom and a
height equal to the deflection /. In the calculation of the
bearing capacity, the middle slab is considered as
hingedly supported. At the same time, in the linear
hinges formed at the joints with the inter-columned
plates, a uniformly distributed bending moment M,
acts, which arises at the loop joint.

The ultimate load that the middle plate can perceive
with a given reinforcement can be determined based on
the yield line method by the formula:

24(M,, + M
g= (R‘;ZS“P) , (17)
in which Mg, is the value of the internal bending
moment per unit length of the slab is calculated by
formula (12) under the condition » = 0.

The problem of selecting the cross-sectional area of
the principal reinforcement per unit length in one of the
directions of the middle slab at a given load is solved
based on the condition of equality of the internal and
external bending moments using dependence (10) by
formula (13), in which

2
g, - L2 (1)
241 1d

Interpretation of results and their approval. Based
on the developed methodology, the bearing capacity of
full-scale samples of the flat plate floor slabs [2] was
calculated. The characteristic values of the strength of
materials were used in the calculation. The results of

comparisons of the values of the destructive load
without taking into account the self-weight are given in
Table 1.

Table 1 — Comparison of experimental and theoretical
values of the destructive load for the precast flat floor
slabs

Experimental Design

Slab type destructive destructive
load, kN load, kN
Over-columned 266,70 240,07
Inter-columned 156,90 122,92
Middle 211,82 109,91

Conclusions. Based on the analysis, it was found that
the flat plate floor of the precast frame combines
separate elements connected by linear joints, which can
perceive a certain value of the bending moment. Based
on this, the possibility of calculating the bearing
capacity of each slab in the floor composition based on
the yield line method has been established. As a result,
it is possible to consider the calculation of each slab
separately, taking into account the nature of the load
distribution on it, the support scheme and the
interaction between the slabs in the floor composition.
The developed methodology for calculating the bearing
capacity of a slab of a precast flat plate floor has a clear
algorithm and a substantiated experimentally physical
content, which allows the desired solution to be
obtained in the form of analytical dependencies, and
therefore does not require the use of iterative or other
approximate methods in calculations. All this will
contribute to improving the design process of buildings
with a precast flat plate frame, increasing the accuracy
of calculating the bearing capacity, and will contribute
to a faster implementation of such frames in the
renovation of the housing stock of Ukraine.

References

1. Pavlikov, A., Harkava, O., Prykhodko, Yu., Baryliak,
B. (2019). Highly constructed precast flat slab frame
structural system of buildings and research of its slabs.
Proceedings of the International fib Symposium on
Conceptual Design of Structures, 493—-500.

2. IaBmikoB, A.M., I'appkaBa, O.B., Ilinuyk, H.M.
(2018). Be3koHCONBHO-0E3KAMITETBHO-0e30aJIKOBI KapKacH
B OymiBHMLTBI KOTE/KiB. 30ipHHK HAayKOBHX IIpallb
(pecypcoekoHOMHI MaTepiaiii, KOHCTPYKIIi, OymiBmi Ta
cnopyau), 36, 279-287.

3. I[asmikoB, A.M., I'aprkaBa, O.B., ®emopos, 1.0.,
®apenrok, I'.I'., Ilerrep, b.M., boekyn, X.M. (2014).
[HnycTpianbHuil  Oe3KamiTeNnbHO-0e30aNKOBUIH  Kapkac
OyniBni goctymHoro xwumia (ITarent Ykpaimm 93195).
Hepx. cmyxba  iHTeNeKT.  BIAcHOCTI  YKpaiHu.
https://uapatents.com/4-93195-industrialnijj-bezkapitelno-
bezbalkovijj-karkas-budivli-dostupnogo-zhitla.html

4. JACTY-H B EN 1992-1-1:2010 (2012). €Bpoxkox 2.
[IpoexryBanHs 3aJ1i1300€ TOHHIX KOHCTPYKITIH.
Yacrtuna 1-1. 3araneHi npaBuna i npasuia ais ciopya (EN
1992-1-1:2004, IDT). Ykpapx0yaiHdopm.

1. Pavlikov, A., Harkava, O., Prykhodko, Yu.,
Baryliak, B. (2019). Highly constructed precast flat slab
frame structural system of buildings and research of its
slabs. Proceedings of the International fib Symposium on
Conceptual Design of Structures, 493—500.

2. Pavlikov, A.M., Harkava, O.V., Pinchuk, N.M.
(2018). Flat plate frames in the construction of cottages.
Collection of scientific papers (resource-economic
materials, constructions, buildings and structures), 36,
279-287.

3. Pavlikov, A.M., Harkava, O.V., Fedorov, D.F.,
Fareniuk, H.G., Petter, B.M., Bovkun, Zh.M. (2014).
Industrial capitalless and beamless frame of an affordable
housing building (Patent of Ukraine 93195). Govt.
intelligence service property of Ukraine.
https://uapatents.com/4-93195-industrialnijj-
bezkapitelno-bezbalkovijj-karkas-budivli-dostupnogo-
zhitla.html

4. DSTU-NB EN 1992-1-1:2010 (2012). Eurocode 2.
Design of reinforced concrete structures. Part 1-1. General
rules and regulations for buildings (EN 1992-1-1:2004,
IDT). Ukrarchbudinform.

36 ISSN: 2518-1106(online)

Academic journal. Industrial Machine Building, Civil Engineering. — 1 (62)' 2024


https://uapatents.com/4-93195-industrialnijj-bezkapitelno-bezbalkovijj-karkas-budivli-dostupnogo-zhitla.html
https://uapatents.com/4-93195-industrialnijj-bezkapitelno-bezbalkovijj-karkas-budivli-dostupnogo-zhitla.html
https://uapatents.com/4-93195-industrialnijj-bezkapitelno-bezbalkovijj-karkas-budivli-dostupnogo-zhitla.html
https://uapatents.com/4-93195-industrialnijj-bezkapitelno-bezbalkovijj-karkas-budivli-dostupnogo-zhitla.html
https://uapatents.com/4-93195-industrialnijj-bezkapitelno-bezbalkovijj-karkas-budivli-dostupnogo-zhitla.html

5. Kamara, M., Mahamid, M., Novak, L.C. (2012).
Historical Perspective on the Evolution of Two-Way Slab
Design. ACI Symposium Paper, 287, 1-10.

6. Hoppman, A. E., Jlesonurin, JI. H. (1975).
[IpoexryBanHs 6€30aNKOBUX O€3KAMITEIbHUX IEPEKPUTTIB.
Kwuis: [lepx. BUA-BO 3 OyJIBHUIITBA Ta apXiTEKTYpH.

7. Aidarov, S., Tosi¢, N., & de la Fuente, A. (2022). A
limit state design approach for hybrid reinforced concrete
column-supported flat slabs. Structural Concrete, 23, 3444-
3464. https://doi.org/10.1002/suc0.202100785

8. Tommmes, A. B., baunncekuii, B. f1., [Tomimyxk, B. I1.,
Xapuenko, A. B., Pyznenxo, 1. B. (1990). [IpoexryBanus
3ai300€TOHHUX KOHCTpYyKUii: J{0oBiIKOBHH MOCIOHUK.
ByniBenbHUK.

9. [yOGinceknit, A. M. (1961). PospaxyHok Hecydoi
3IATHOCTI 3aii300eToHHUX mutT. KwuiB: Jlepk. BHO-BO 3
OyZiBHHIITBA Ta apXiTEKTYpH.

10. Pavlikov, A., Harkava, O. (2020). Structural
deformability of concrete. Concrete Structures for Resilient
Society : Proceedings of the fib Symposium 2020 held
online, 519-525.

5. Kamara, M., Mahamid, M., Novak, L.C. (2012).
Historical Perspective on the Evolution of Two-Way Slab
Design. ACI Symposium Paper, 287, 1-10.

6. Dorfman, A. E., Levontin, L. N. (1975). Design of
beamless, non-capital floors. Kyiv: State Publishing House
on Construction and Architecture.

7. Aidarov, S., Tosi¢, N., & de la Fuente, A. (2022). A
limit state design approach for hybrid reinforced concrete
column-supported flat slabs. Structural Concrete, 23,
3444-3464. https://doi.org/10.1002/suc0.202100785

8. Golyshev, A. V., Bachynskyi, V. Ya., Polishchuk,
V. P., Kharchenko, A. V., Rudenko, I. V. (1990). Design
of reinforced concrete structures: Reference manual.
Builder.

9. Dubinskiy, A.M. (1961) Calculation of the bearing
capacity of reinforced concrete slabs. Kyiv: State
Publishing House for Construction and Architecture.

10. Pavlikov, A., Harkava, O. (2020). Structural
deformability of concrete. Concrete Structures for
Resilient Society : Proceedings of the fib Symposium 2020

held online, 519-525.

IMaBaikoB A.M.
Harionansauit yHiBepcutet «IlonTaBebka monitexHika iMeHi Opist Konapatiokay
https://orcid.org/0000-0002-5654-5849

I'apbkaBa O.B. *
Harionansuuit yHiBepcutet «IlonTaBchka monitexHika imeni FOpis Konnpatrokay
https://orcid.org/0000-0003-2214-3128

30ipHuii 0e30aK0BUIl Kapkac OyaiBesib 1/l IOHOBJICHHS KUTJIOBOTO
¢ouay Ykpainu

VY cydacHOMy OyIiBHHIITBI IIHPOKO 3aCTOCOBYIOTHCS KAPKACHI KOHCTPYKTHUBHI CUCTEMH OYiBENb 3 TNIOCKUMH 0€30aTKOBHMU
nepekpuTTsAMH. Pearizaiiss Takux cucteM y 30ipHOMY BapiaHTi 3 MiHIMaJIbHOIO KUIBKICTIO €JIEMEHTIB CTBOPIOE IIHUPOKI
MOJKJIMBOCTI IS TPHUCKOPEHHS TEPMiHIB OYIiBHHITBA. 3almpoOIOHOBaHAa 10 BHUKOPHCTaHHS Oe30alkoBa KapKacHa
KOHCTPYKTHBHA CHCTeMa OyZiBelb CKIaJIaeThCsl 3 KOJOH 1 IUIOCKHX IUTAT, SIKi 3’ €JHYIOTHCS 3 KOJOHAMHU 0€3 BHKOPHUCTAHHS
KOHCOJIeH abo KamiTemneit.

Po3paxyHOK Hecy4oi 34aTHOCTI MEPEKPUTTS 0e30aIKOBOT KOHCTPYKTUBHOI CHCTEMH MPONOHYETHCS 3IHCHIOBATH HA OCHOBI
KIHEMaTHYHOTO CHOCO0y METONy TpaHW4YHOI piBHOBaru. Po3risgaeTscs TpaHWYHMH CTaH IEPEKPHUTTS, KOTPUI
XapaKTepH3YEThCs MOSBOIO MUIACTHYHUX MIapHipiB. [Ipy 1mpoMy B 30ipHOMY MEPEKPUTTI YTBOPEHHS JIHIMHUX IIACTUYHHX
HIapHipiB Hamlepe1 3aIpOrHO30BaHO B3JOBX JiHii cTHKIB 30ipHHX mnT. Lle 1ae 3Mory po3risiaTti B po3paxyHKy KOXKHY IUTUTY
OKpEMO 3 ypaxyBaHHSIM YMOB 11 3aBaHTa)KCHHsI Ta 3aKPIIUICHHS Y CKJIaJl MEepeKpUTTs. Y TpaHUYHOMY CTaHi IUIUTa BHACIIIOK
YTBOPEHHSI TUIACTUYHUX IIAPHIPIiB ITEPETBOPIOETHCS B MEXAHI3M 3 MOJAIBIINM 3pOCTaHHAM nedopmariii 0e3 301IbIIeHHS
HaBaHTakeHHs. HaBaHTa)KeHHs, 110 BiAIIOBiJa€ TAKOMY CTaHOBI IIUTH, € HECYUOIO 3/IaTHICTIO IUINTH.

BUKOpHCTaHHS KIHEMATHYHOTO METO/Y CIIPOLIY€E PO3POOJICHHS PO3PaxXyHKOBHX CXEM Ui HMOBIPHHX BHIIAJIKIB PyHHYBaHHS
Ta BU3HAYCHHS PYHHIBHOTO HABaHTaXXEHHS JUIA BCIX THUIIB 30ipHUX IUIOCKHX IDTHT 0€30aiKoBOro mepekputTs. Llei miaxin
XapaKTepH3YEThCS YiTKO BU3HAYCHUM AITOPUTMOM 1 MiATBEPDKYETHCS eKCIIEPUMEHTAIbHUMU JaHUMHU.

Ha ocHOBi KiHEMaTHYHOro CHOCOOY BHBEICHI aHATITHUYHI 3aJICKHOCTI I BH3HAYCHHS HECYYOi 3MaTHOCTI HAIKOJOHHOI,
MIDKKOJIOHHOT Ta cepeIHbOT IUTUT 30ipHOT0 HEPEKPUTTS, a TAaK0X GOPMYIIH ISl po3paxyHKy HEOOXiHOT IIOIIi apMaTypH IHX
wmt. L{i piBHAHHS 3py4Hi U IHKEHEPHOTO 3aCTOCYBaHHS 1 yCyBalOTh MOTPeOy B iTepalliiHuX abo HaOMMKEHHX MeToJax
po3paxyHKy. OTpuMaHi 3aleKHOCTI 0a3yroThcs Ha HeENiHIWHIN aedopmamiiiHii Momenmi 3ami300€TOHHHMX €JEeMEHTIB Ta
BPaxOBYIOTh [IEPEAYMOBH PO3PaxyHKy 3a AIFOUYMMH HOPMaTHBHUMH JOKYMEHTaMH.

Karwouogi ciioBa: 3amizo0eToH, kapkac, 0e30aIKoBe MEPEKPHUTTS, TUTUTA, HeCyda 3JaTHICTb.
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