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Summary. Transverse reinforcement with welded
meshes is used in areas of significant compressive
forces, usually in local places, where it is necessary to
increase the strength of concrete in axial compression.
In a calculated way, such an increase in the strength of
concrete is usually taken into account by introducing
coefficients that were obtained on the basis of
experimental researches. Calculation of the strength of
such elements on the basis of empirical dependencies is
a significant drawback that can lead either to
overspending on materials or to insufficient reliability
of structures. Improving the calculation method with
transverse reinforcement is a rather promising direction.

The presented work presents a method for
determining the ultimate compressive stresses of
concrete in compression in places of transverse
reinforcement with welded meshes, based on the
theory of plasticity of reinforced concrete, within
which the mesh reinforcement is considered as an
internal bond that limits the transverse deformations
of concrete in compression and causes the
emergence of reactive compressive stresses in
concrete acting in the plane of the meshes. As a
result, concrete within the location of the
reinforcing meshes passes from a stressed state of
axial to triaxial compression, which causes an
increase in its strength, and at the same time the
strength of the entire element in the area of the
compressive force.

Based on the above-mentioned premises,
theoretical calculations were obtained to determine
the ultimate stresses in concrete in places of
reinforcement with welded meshes, which take into
account the intensity of transverse reinforcement
(diameter, mesh reinforcement pitch and their
location along the height of the element), the
strength  characteristics of concrete and the
corresponding reinforcement.
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To verify the developed calculation tool, we
conducted local experimental researches of the
strength of reinforced concrete elements with
transverse reinforcement with welded meshes.

The analysis of the results of the experimental
and theoretical studies made it possible to establish
the general regularities of the stress-strain state and
the strength of centrally compressed elements with
transverse reinforcement.

As a result of comparing experimental and
theoretical data, it was established that the
developed calculation method for determining the
strength of compressed reinforced concrete
elements in zones of transverse reinforcement with
welded meshes has a sufficiently high accuracy,
since the ratio between the calculated and
experimental load at failure was 0.87...1.06, and
after further experimental testing it can be used for
calculating structures.
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compression; strength of reinforced concrete
elements; welded meshes; "compression™ effect;
limit state.
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INTRODUCTION

The use of transverse reinforcement of
reinforced concrete structures, especially in the
areas of joints, concentrated loads or in the
areas of anchoring of  prestressed
reinforcement, which is usually located
perpendicular to the direction of external
loading, has become common construction
practice. The increase in strength and
deformation characteristics of such elements is
due to the influence of the "compression "
effect.

The reinforcement of compressed reinforced
concrete elements with transverse
reinforcement contributes to the increase in the
strength of the concrete core (the result of
which is the increase in the load-bearing
capacity of the entire structure), and also creates
favorable conditions for the effective use of
high-strength reinforcement.

Among the large number of different types
of transverse reinforcement (rings, spirals,
frequently located clamps, transverse sheet
reinforcement, solid metal clamps, clamps
made of angles and connecting strips, etc.), the
most widely used in engineering practice is
transverse reinforcement in the form of welded
meshes.

According to existing methods, the
calculation of reinforced concrete elements
with transverse reinforcement by welded
meshes is based on the introduction of reduced
prismatic strength o instead of prismatic
strength o .4, the determination of which is
based on empirical dependencies.

The disadvantages of the empirical approach
are well-known - the lack of a clear physical
meaning, the reliability of the obtained
solutions only for the processed array of
experimental data, etc., which does not allow
the application of this calculation method in all
cases that occur in practice and leads in some
cases to the overspending of material, and in
others to insufficient reliability of the design.

At the same time, one of the most promising
areas for improving the methodology for
calculating the strength of elements with
transverse reinforcement is the construction of
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a calculation model based on the theory of the
limit state of reinforced concrete.

PROBLEM STATEMENT AND
ANALYSIS OF PREVIOUS RESEARCH

Most of the researches conducted to date on
the influence of reinforcement on the stress-
strain state of concrete in compressed
reinforced concrete elements are experimental
researches of the strength of elements
reinforced with flat welded meshes and
protective reinforcement, as well as pipe-
concrete elements. The experimental researches
conducted included, among other things, tests
for axial compression of reinforced concrete
elements reinforced with welded meshes, in
which  the intensity  of  volumetric
reinforcement, the diameter of the rods, the
pitch of the reinforcement in the meshes and
their position along the height were varied [1,
2,3,4,5,6,7,8,9,10].

As a result of the conducted researches,
experimental data were obtained on the type of
the destruction of the strength of elements,
changes in longitudinal and transverse
deformations of concrete, and stresses in the
reinforcement during loading, including cyclic
loading [9, 11]. It was found that the presence
of reinforcement in the form of meshes, due to
the limitation of transverse deformations, leads
to the occurrence of a triaxial stress state in
concrete and an increase in the strength of
samples under axial compression by 1.10-1.45
times, which corresponds to the results of
concrete tests under triaxial compression at
corresponding values of transverse compres-
sive stresses within 0.1 ... 0.5 of the ultimate
under axial compression [12, 13, 14, 15, 16,
17]. At the same time, with an increase in
transverse reinforcement with meshes or
protective reinforcement, the strength and
ductility of the elements increase.

The calculated assessment of the influence of
transverse reinforcement on the strength of
elements under central compression is reduced
to the introduction of empirical coefficients that
take into account the intensity, type,
configuration and construction of transverse
reinforcement [18, 19, 20, 21, 22, 23].
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At the same time, there are real prerequisites
for building a theoretical approach to
determining the strength of concrete of
reinforced concrete elements in the zone of
transverse reinforcement with welded meshes
based on taking into account the real stress-
strain state of concrete.

The object of research is centrally
compressed reinforced concrete elements with
transverse reinforcement with transverse
welded meshes.

The purpose of the work is to improve the
methodology for calculating the strength of
centrally compressed elements with transverse
reinforcement with welded meshes and to build
a calculation model based on the limit state of
reinforced concrete.

Research objectives:

- develop a method for calculating the
strength of centrally compressed reinforced
concrete  elements  with  transverse
reinforcement;

- obtain experimental data on the strength of
centrally compressed reinforced concrete
elements with transverse reinforcement;

- perform a comparison of the strength results
of the test samples with the theoretical
values obtained by the presented calculation
method.

Subject of research.

To construct a theoretical approach to
determining the concrete strength of reinforced
concrete elements in the zone of transverse
reinforcement with welded meshes based on
taking into account the real stress-strain state of
concrete. To verify the developed calculation
model, to conduct local experimental
researches of the strength of reinforced concrete
elements with transverse reinforcement with

welded meshes. To compare the results of
theoretical and experimental researches (local
and others) to obtain general patterns of the
stress-strain state and strength of centrally
compressed  elements  with  transverse
reinforcement.

MAIN MATERIAL AND
RESULTS OF RESEARCH

The method of calculating the strength of
centrally compressed reinforced concrete
elements with transverse mesh reinforcement
presented in this article is based on the
following initial assumptions, which were
obtained from the analysis of numerous
experimental data:

- the destruction of the element occurs when
the limit state is reached in the concrete core;
if certain design requirements are met, the
destruction of the element occurs when the
limit state is simultaneously reached in the
concrete core and transverse reinforcement;

-at the stage of limit equilibrium,
compatibility of deformations of transverse
reinforcement and concrete in the transverse
direction is ensured;

- transverse reinforcement located in a
concrete mass is an internal connection that
ensures the constraint of transverse
deformation and, as a consequence, a change
in the stress state of concrete under given
loading conditions;

- the core concrete is in a volumetric stress
state, for the assessment of which the
strength condition of Lukshi L.K. is used (1)
[24]:

2 2 2
Op1 + Opy + 0h3 — 2(0p10p2 + Op20p3 + Op30p1) — (1)

- (Jc - Uct)(o-bl + 0py + Ubs) — 0.0, =0

The calculation model of the element at the
limit equilibrium stage is shown in Fig. 1.

The ultimate load on an element is
determined from the equation of external and
internal forces on the vertical axis:

24

N, = O'blAef + fyAs 2

where gy, - axial stresses in the concrete core,
determined from the condition of concrete
strength (1), in which the main stresses oy,,, 033
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are determined based on the following
considerations.
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Fig. 1. Calculation model of a reinforced concrete element with transverse mesh reinforcement at the stage
of ultimate equilibrium: a - external and internal forces in a flat horizontal section; b - external and

internal forces in a flat vertical section

Puc. 1. Po3paxyHkoBa MOAEIb 3a1i300€TOHHOTO €JIeMEHTa 3 HEMPSIMUM CITYACTUM apMyBaHHSIM Ha CTamil
IpaHUYHOI PIBHOBATH: a - 30BHIIIIHI Ta BHYTPIIIHI 3yCHIUIS Y MJIOCKOMY TOPU30HTAIILHOMY TIepepisi;
0 - 30BHIIIHI Ta BHYTPILIHI 3yCHJUIS Y INIOCKOMY BEpTHKaJIbHOMY Tepepisi

Loading an element with an axial
compressive load causes its deformation:
compression in the longitudinal and tension in
the transverse directions. As a result, tensile
stresses arise in the transverse reinforcement,
and reactive compressive stresses that are
mutually balanced with them are transferred to
the concrete (Fig. 1, b). Thus, the stresses gy,
op3 are reactive stresses of concrete
compression and are determined from the
element equilibrium equations in flat vertical
sections (Fig. 1, b):

Op2 = Us,2052,
(3)

Op3 = Us 3053,

where

reinforcement coefficients in the

corresponding direction;

05, M Og3 - Stresses in transverse reinforcement
of the corresponding direction in
the ultimate state.

Usz W Ug3 =

In construction practice, welded transverse
meshes with the same reinforcement
coefficients in orthogonal directions are
predominantly used as transverse
reinforcement, i.e. g, = ps3 = Ug,;.

Based on the above, we write down:

Os2 = 053 = Osi U Opp = Op3 = Op;-

Solving (1) with respect to the main stresses
0p,; We obtain:

O, —0¢
Op1 = 2O-bi +—F
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4
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where gy; reactive stresses of lateral
compression of concrete core:

Opi = Osilds)i, (5)

According to experimental data, the
magnitude of stresses in the reinforcement of
meshes in the limit state (oy;) is in a wide range

- Usi/ay = 0,55 ...1,0 and depends on various

design factors.
Let us represent the stresses og; in the
following form:

Osi = kso-y’ (6)
where kg < 1,0 - coefficient of efficiency of
using transverse reinforcement.

Based on the conducted generalization and
analysis of a number of experimental and
theoretical researches, it was established that
the following design factors have the most
significant influence on the value of the
coefficient k.: concrete compressive strength
(o, ), transverse reinforcement capacity (o, =
Us,i 0y,), mesh cell size (a1) and mesh pitch (s).

According to the experimental data, it is
advisable to present the above design factors in

. . . oyp Qg 1
relative units, respectively, —, — and — =
o, a X

c
a

2s

We determine the dependence of the
coefficient k¢ on the above factors by means of
mathematical processing of the results of
experimental researches by various authors, in
which the efficiency coefficient is presented in
the form:

Jo

b= o ¢

where g, - transverse reinforcement capacity;
ofest- stresses of reactive compression of
concrete, determined by substituting into
dependence (1) the experimental values of o,
o.+¥ 03,1 and its solution relative to oy,;.

As a result of the theoretical researches, it
was established that, if the design requirements

a “/q<033 ul/, <1,00 are met, the
coefficient kg is determined quite accurately
by the following dependencies:

26

a) under /5 < 0,10,
k=10 ®)

b) under 9/ > 0,10,

ks = 0,31 \/G:O )

If at least one of the above design
requirements is not met, a significant spread of
the values of kg determined according to (7)
and a general tendency towards a sharp
decrease in the efficiency coefficient of
transverse reinforcement are observed.

To verify the developed calculation model,
local experimental researches of the strength of
reinforced concrete elements with transverse
reinforcement with welded meshes were
conducted.

Concrete prisms with a cross-section of 150
x 150 mm and a length of 600 mm, reinforced
with welded mesh, were adopted as test
samples.

The variable factor was the step of the
transverse meshes (s) and the coefficient of
transverse reinforcement u,. In total, 3 series
(P-1, P-11, P-111) of experimental samples were
manufactured and tested, 3 twin samples in
each series, as well as reference samples made
of concrete.

Heavy concrete of class C20/25 was used
for the production of the samples, and welded
transverse meshes of wire reinforcement of
class Bp-1 with a diameter of 5 mm were used
as transverse reinforcement. Longitudinal
reinforcement was absent. The design
parameters of the test samples are given in
Table 1.

The designs of the experimental samples
are shown in Fig.1.

The experimental samples were tested for
short-term central compression on a PG-100
hydraulic press. The load was applied in steps
of (1/10...1/20) of the expected destructive
load, with each step of loading being
maintained for 3...4 minutes. During the test,
the ultimate load on the sample was
determined, longitudinal and transverse
deformations were measured, and a visual
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inspection of the samples was performed for
cracks and peeling of the protective concrete
layer. The ultimate load was defined as the
maximum force that the test sample was
capable of withstanding during loading.
Longitudinal deformations were measured

Table 1. Design parameters of experimental samples
Ta6u. 1. Po3paxyHKOBI mapaMeTpu JOCTIIHUX 3pa3KiB

ISSN 2522-4182

with dial gauges (0.001 mm division value) on
a 200 mm base and strain gauges with a 50 mm
base. Transverse deformations were measured
with dial gauges (0.001 mm division value) on
a 150 mm base and strain gauges with a 50 mm
base.

Sample Concrete Transverse reinforcement
mark 6c, MIla | 6o, MITa | oy, MIla | s, MM Hs,, % | Ws0y/ Gco sla aila
P-1-1
P-1-2 23 2,08 539,9 30 2,03 0,48 0,20 0,30
P-1-3
P-11-1
P-11-2 23 2,08 539,9 50 1,22 0,29 0,33 0,30
P-11-3
P-111-1
P-111-2 23 2,08 539,9 100 0,61 0,14 0,67 0,30
P-111-3
P-l P-ll P-lll 1-1
welded [l welded X welded )
meshes \ [==| o] meshes \ [ ][ meshes \ gl
== m e | © fa | = L
par—— LN -~
- o —_—— o _— 5 4 @
= 3 - S — 3 >
 —— -~ s s B
== | 1L == 4 L= 4 [
p—— —— welded /
_: ———— — meshes 4514545
1150 150 150 | L 130 |

Fig. 2. The designs of the experimental samples
Puc. 2. Koncrpyxkiii gocimigHux 3paskis

Comparison of the calculated (determined
according to (6) taking into account (8, 9))
values of stresses in the transverse
reinforcement in the ultimate state (¢5%¢) with
the experimental (measured directly during
experimental researches) values of stresses

(al85%) shows a fairly high agreement between

test

the (%si / cate = 0,80...1,15),,
Osi

which indicates a reliable display of the stress

results
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state of the mesh reinforcement by the above
dependencies when the element reaches the
ultimate state.

The values of g;,; calculated according to
(5) taking into account (6, 8, 9) are substituted
into (4) and we find the axial stresses in the
concrete core ag3,;. Substituting g;,; into (2) we
determine the value of the ultimate load on a
reinforced concrete element with transverse
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mesh reinforcement without taking into
account its flexibility.

The results of experimental researches and
comparison of experimental and theoretical
(determined by the developed method) values
of ultimate stresses in concrete gy, are given in
Table 2.

Dependence of concrete compressive
strength on the percentage of transverse
reinforcement is shown in Fig. 3.

The deformations of concrete, both in the
longitudinal and transverse directions, until the

load reaches the level N/y =050 are
u

practically independent of the percentage of

transverse reinforcement of the samples u,,,

and coincide with the corresponding
deformations of unreinforced concrete.

The ultimate deformations of concrete
directly depend on the percentage of transverse
reinforcement of the samples w,,, and their
value for the samples of the P-II series is
somewhat greater than for the samples of the
P-I series.

The ultimate deformations of concrete for
samples of the P-I11 series slightly exceed the
corresponding deformations of unreinforced
concrete, which can be explained by the large
(greater than the limit according to design
requirements) step of the transverse meshes, as
a result of which the influence of transverse
reinforcement  (the influence of the
compressive effect it creates) on the ultimate
deformation of concrete is significantly
reduced.

Table 2. Results of experimental and theoretical researches of centrally compressed reinforced concrete
elements with transverse reinforcement by welded meshes

Ta6J. 2. Pe3ynbTatn eKCriepuMEHTaIbHUAX Ta TEOPETUUHUX JOCIIIKEHb IEHTPAIbHO-CTHCHY THX
3aJ11300€ TOHHUX EJIEMEHTIB 3 MNOoNCepeYHNM apMyBaHHAM 3BApHUMH CiTKaMu

Samp|e Gbicalc, Ob1 calc’ Nu test, Ob1 test, Ob1 test/o.bl calc
mark MPa MPa kN MPa

P-I-1 753,0 45,2 0,98
P-1-2 4,92 46,1 777,3 46,7 1,01
P-1-3 813,8 48,9 1,06
P-11-1 728,9 43,8 1,06
P-11-2 3,81 41,2 655,8 394 0,96
P-11-3 680,3 40,9 0,99
P-111-1 558,7 33,6 0,93
P-111-2 2,70 36,2 522,2 31,4 0,87
P-111-3 505,9 30,4 0,84

To assess the accuracy of the developed
calculation method, a comparison and
corresponding  statistical  processing  of
theoretical and experimental data on the
bearing capacity of centrally compressed
reinforced concrete elements with longitudinal
and transverse mesh reinforcement was
performed.

The processed data array included test
results of 120 prototypes from other authors.
The main factors that have the greatest

28

influence on the load-bearing capacity of
reinforced concrete elements varied in the
following ranges: the ratio between the length

and transverse size of the specimens - l/a =
3..6,7;
the relative capacity of transverse

reinforcement - 00/06 =0,04...0,92;

the relative cell size - %1/, = 0,07 ...0,31;
the relative step of the grids — 1/)( =
= 1,00...5,3;
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the resistance of longitudinal reinforcement
to compression - f, = 235...447 MPa. The
elements were made of heavy concrete with
the strength £, = 16,5 ... 48,00 MPa.

As a result of statistical processing of
experimental data, the following results were

ISSN 2522-4182

obtained: the average ratio of experimental
destructive loads to calculated ones according
to the developed method is 0.991; the standard
deviation is 0.097; the variation coefficient is
0.098.

U

0 1

—
2

Fig. 3. Dependence of concrete compressive strength on the percentage of transverse reinforcement
Puc. 3. 3anexHicTs MilIHOCTI OETOHY Ha CTHCK BiJl BiICOTKY HEMPSMOTO apMyBaHHS

CONCLUSIONS

Generalization, systematization  and
analysis of the results of the conducted
experimental and theoretical researches
allowed us to establish the following general
patterns of the stress-strain state and strength
of centrally compressed elements with
transverse reinforcement:

- the experimental values of the concrete core
strength (a3,;) of the samples of the P-I and
P-11 series are largely consistent (deviation
up to 5.9%) with the theoretical values
determined using the developed method;

- a significant deviation (underestimate) of
the experimental values of the strength of
the concrete core a;0f the P-l1l1l series
samples from the theoretical ones
determined by the developed calculation
method (deviation up to 19.1%) is
obviously connected with the non-
fulfillment, in this case, of the design
requirements for the arrangement of the

ByanisenbHi koHCTpyKUji. Teopis i npakTuka  16/2025

transverse reinforcement grids in height
(required /4 < 0,5);

- deformation of concrete, both in the
longitudinal and in the transverse
directions, before reaching the load level

N/Nu = 0,50, practically do not depend

on the percentage of transverse
reinforcement of samples pu,, and
coincide  with  the  corresponding
deformations of unreinforced concrete;
the ultimate deformations of concrete
directly depend on the percentage of
transverse reinforcement of the samples
Uy, and for the samples of the P-11 series
their value is slightly greater than for the
samples of the P-1 series;

the ultimate deformations of concrete for
samples of the BIII series slightly exceed
the corresponding deformations  of
unreinforced concrete, which can be
explained by the large (greater than the
limit according to design requirements)
pitch of the transverse meshes, as a result
of which the influence of transverse
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reinforcement (the influence of the
compressive effect it creates) on the
ultimate deformation of concrete is
significantly reduced.

As a result of comparing experimental and
theoretical data, it was established that the
developed calculation method for determining
the strength of compressed reinforced concrete
elements in zones of transverse reinforcement
with welded meshes has a sufficiently high
accuracy, since the ratio between the
calculated and experimental load at failure was
0.87...1.06, and after further experimental
testing it can be used for calculating structures.
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EKCIIEPUMEHTAJIBHO-
TEOPETUYHI JOCJIIKEHHSA
MIONHOCTI CTUCHYTHX
3AJII3OBETOHHUX EJIEMEHTIB 3
HEIIPAMUM
APMYBAHHSAM 3BAPHUMMU
CITKAMUA

FOniu K/IIMOB,
LIvumpo CMOPKAJIOB

AHoranig. Hempsime apMyBaHHS 3BapHHUMH
CITKAMH 3aCTOCOBYETHCS Y 30Hax Jii 3HAYHUX
3YCHJIb CTHCKY, SIK TIPABUJIO MICIIEBOTO XapaKTepy,
Jie HeoOXiTHO TMiJBHIIEHHS MIITHOCTI OETOHY Ha
OChOBHX CTHUCK. PO3paxyHKOBHM IIUISIXOM TaKe
MIJBUINCHHS  MIMHOCTI  OCTOHY,  3a3BUYaif,
BpPaXOBY€ETHCS BBEACHHSAM KOe(]ili€HTiB, sKi Oyin
OTpUMaHI Ha  OCHOBI  EKCIIEpUMCHTAIBHHUX
mocimimkeras [1]. Po3paxyHOK MIITHOCTI Takux
€JIEMEHTIB Ha MiJICTaBl EMIIPUYHUX 3aJIC)KHOCTEH
€ CYTTEBUM HEJIONIKOM, SIKHI MOKe TPUBECTH abo
JI0 TIEPEeBUTPAT MaTepiaiiB ado JI0 HEI0CTATHbOI
HaIMHOCTI KOHCTPYKITiHA. VY nockoHaneHHS
METOAMKH PO3PaXyHKIB 3 HEMPSIMUM apMyBaHHIM
€ IOCUTh NEPCIICKTUBHUM HATPSIMKOM
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Y mnpencraeieHili poOOTI HaBEIECHUI METO.
BU3HAUYCHHS TPaHUYHUX HANpPYXKXEHb CTHCKY
OCTOHY TIPH CTUCKY B MICISIX HEIPSIMOTO
apMyBaHHS 3BapHUMH CITKaMH, OCHOBAaHWH Ha
Teopii muacTuaHOCTI 3amizoberony [1], y pamkax
SIKOT apMaTypa CITOK PO3TISAAETHCS K BHY TPIIITHS
B’s13b, 1110 00MEXKYE MoTnepeuHi aqedopmariii 0eToHy
IIPH CTUCKY 1 BUKIINKA€ BUHUKHCHHS PCaKTHBHHX
CTHUCKAIOYMX HANpyXeHb y OCTOHI, IO IilOTh B
IUIOMKHI CiTOK. Sk Hacmimok, O0eTOH y Mexkax
pO3TallyBaHHS apMaTypHUX CITOK MEPEXOAHTH BiJ
HaInpyXeHOTO CTaHy OChOBOTO JI0 TPHOXOCHOBOTO
CTHUCKY, [0 1 OOYMOBIIIOE TIIBUIICHHSI WOTO
MIIHOCTI, @ pPa3oM 3 THUM 1 MII[HOCTI BCHOTO
€JIEMEHTY y 30Hi [Iil CTUCKAI0UOT0 3yCHILIS.

Buxonmsunm 3 3a3HAYEHHWX  IEPEIyMOB,
TEOPETHYHUM MUIBIXOM OTPHMaHI PO3PaxyHKOBI
3aJIKHOCTI  JUIS  BU3HAYCHHS  TPaHUYHUX
HampyXeHb B O€TOHI B MICISX apMyBaHHS
3BapPHUMH CITKaMH, SIKi BpPaxOBYIOTh
IHTEHCHUBHICTh HENPSMOT0 apMyBaHHS (HIiaMeTp,
KPOK apMaTypH CiTOK i iX po3TainryBaHHs 110 BUCOTI
€JIEMEHTY), XapaKTePUCTHUKHA MIITHOCTI OETOHY i
BIJINIOBITHOT apMaTypHu.

st nepeBipku po3po0IeHOr0 PO3paxyHKOBOTO

METOLY Oy MIPOBEICHI JTOKaTbHI
eKCIIepUMEHTaTbHI JTOCITI JKEHHS MIITHOCTI
3aJi300€TOHHUX  €JIEMEHTIB 3  HeNpsIMUM

apMyBaHHSM 3BapHHMH CiITKaMHU.

AHaJi3 pe3yNbTaTiB MPOBEACHUX SKCIICPHUMCH-
TaJbHO-TCOPETUYHUX  JIOCHIDKCHb  JIO3BOJIUB
BCTaHOBUTU 3arajibHi 3aKOHOMIPHOCTI
HaIpy>XeHO-Ie(OpMOBaHOTO CTaHy 1 MIIIHOCTI
LEHTPAIbHO CTHCHYTHX CJIEMEHTIB 3 HEHPSIMUM
apMyBaHHSIM.

B pe3ynbTati NOpiBHSAHHS €KCIIEPUMEHTATBHUX
i TEOPeTUYHUX JIAHWX  BCTAHOBICHO, IO
PO3pO0JICHHI PO3PaXyHKOBUI METOJ BU3HAYCHHS
MIIHOCTI CTUCHYTHX 3aJ1i300€TOHHHUX €IIEMEHTIB B
30HaxX HEMpsIMOTO apMyBaHHS 3BApHUMH CiTKaMU
Ma€  JOCTaTHbO  BHCOKY  TOYHICTh,  TakK
CHIBBIZHOLIEHHS ~ MDX  PO3PaxyHKOBHM 1
JNOCNTITHUM  HABaHTAXCHHS TMpH pyWHYBaHHI
ckinagano 0,84...1,06, 1 1miciasg mOOZAIBIION
eKCTIIepUMEHTaNIbHOT ~ ampolamii  Moxke  OyTH
3aCTOCOBAHUI [T PO3PAXYHKY KOHCTPYKITiH.

KiarouoBi ciaoBa: HempsiMme  apMyBaHHS;
LIEHTPAIbHUN CTHCK; MIIHICTh 3aJli300€TOHHHUX
€JIEMEHTIB; 3BapHi CITKH, eQeKT «o0iiMmI»;
FPAHUYHUN CTaH.
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