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This paper reports a study into the stability of a shell
structure of the barrel-ogive type, supported by the discretely
arranged intermediate frames, under the joint action of the uni-
form external pressure and axial compressive efforts.

A case of the sinusoidal approximation of the meridian of the
middle surface of shell compartments has been considered.

Governing differential equations have been built to study the
stability of a compound shell structure taking into consideration the
curvature radii of the “barrel” and “ogive” compartments under the
joint action of axial compression and uniform external pressure. A
finite difference method has been used to integrate the fourth-order
governing equations with variable coefficients. It is shown that an
increase in the meridian curvature parameter exceeding 4 % leads,
in some cases that involve the loading by axial forces, to an increase
in the critical external pressure by 1.5-2 times.

The effect of stabilizing the growth of critical pressure with
an increase in the rigidity of the frames is illustrated for the
different values of the meridian curvature and the number of
supporting elements. A given effect makes it possible to draw
conclusions about the possibility of determining the rational
rigidity characteristics of the structure.

The effect of increasing critical pressure in the presence of a
compressive force in the shells of the positive Gauss curvature,
which is the result of internal stretching efforts in the circumfer-
ence direction, has been investigated. In this case, a generatrix
deviation from the ideal shape leads to an increase in wavenum-
bers in the circumferential direction while the stability is lost,
which indicates an increase in the critical pressure. A further in-
crease in the axial compression of the structure leads to the emer-
gence of annular compressive efforts, which is a consequence of
the reduction in the critical stresses of external pressure.
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This paper reports an analytical solution to one of the
problems related to applied mechanics and acoustics, which
tackles the analysis of free axisymmetric bending oscillations of
a circular plate of variable thickness. A plate rigidly-fixed along
the contour has been considered, whose thickness changes by
parabola h(p)=H(1+up)>2. For the initial assessment of the effect
exerted by coefficient p on the results, the solutions at p=0 and
some p#0 have been investigated. The differential equation of
the shapes of a variable-thickness plate’s natural oscillations, set
by the h(p) function, has been solved by a combination of factor-
ization and symmetry methods. First, a problem on the oscilla-
tions of a rigidly-fixed plate of the constant thickness (u=0), in
which h(1)/h(0)=n=1, was solved. The result was the computed
natural frequencies (numbers A; at i=1...6), the constructed oscil-
lation shapes, as well as the determined coordinates of the nodes
and antinodes of oscillations. Next, a problem was considered
about the oscillations of a variable-thickness plate at n=2, which
corresponds to p=0.4142. Owing to the symmetry method, an
analytical solution and a frequency equation for n=2 were ob-
tained when the contour is rigidly clamped. Similarly to n=1,
the natural frequencies were calculated, the oscillation shapes
were constructed, and the coordinates of nodes and antinodes of
oscillations were determined. Mutual comparison of frequencies
(numbers ;) shows that the natural frequencies at n=2 for i=1...6
increase significantly by (28...19.9) % compared to the case when
n=1. The increase in frequencies is a consequence of the increase
in the bending rigidity of the plate at n=2 because, in this case,
the thickness in the center of both plates remains unchanged,
and is equal to h=H,. The reported graphic dependences of oscil-
lation shapes make it possible to compare visually patterns in
the distribution of nodes and antinodes for cases when n=1 and
n=2. Using the estimation formulae derived from known ratios
enabled the construction of the normalized diagrams of the ra-
dial 6, and tangential 6y normal stresses at n=1 and n=2. Mutual
comparison of stresses based on the magnitude and distribution
character has been performed. Specifically, there was noted a
more favorable distribution of radial stresses at n=2 in terms of
strength and an increase in technical resource.
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solution, circular plate, free oscillations, symmetry method.
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Reducing the surface mass of an adhesive is one of the most
important means to improve the perfection of cellular structures.
One of the promising technologies in this respect is the ad-
dressed application of the adhesive on the ends of the cells. This
technology excludes the passive mass of the glue that fills the
intercellular surface, which is not involved in ensuring the bear-
ing capability of the adhesive connection. However, a decrease in
the glue application leads to a decrease in the bearing capability
of a product. Therefore, reliable estimation methods are required
to determine the bearing capability of such structures under the
conditions of detaching the sheathing prior to experimental test.

This work determines a mechanism of destruction of cel-
lular structures under transversal loading depending on their
parameters and factors of the technological process of addresses
gluing. We have devised a method to analyze the bearing capabil-
ity of the adhesive connection between a cellular filler and the
carrying sheathing at the addressed glue application on the ends
of the honeycombs. The method makes it possible to predict the
character of their destruction depending on the relative depth of
the penetration of the flange facets of a cellular filler into the melt
adhesive. A modified mathematical model of the adhesive fillet has
been synthesized, which takes into consideration the heterogene-
ity of glued materials and the existence of a gap between the ends
of the facets of honeycombs and the bearing sheathing. A finite
element method was used to obtain a rather complicated character
of stress distribution in the zone of an adhesive fillet cross-section.
We have drawn a practical conclusion that it is necessary to glue
the sandwich structures of the examined type at a temperature
and pressure that ensure the relative depth of the penetration of
honeycombs’ ends into the adhesive exceeding 50 %. Such tech-
nological parameters at the modern level of production of cellular
products would help increase their weight perfection and achieve
a certain economy of energy resources, used in the process of
assembling-gluing the structures of the examined type.

Keywords: sandwich structures, cellular filler, bearing ca-
pacity, adhesive connection, melt adhesive, addressed applica-
tion, fillet.
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The bearing structure of a covered rail wagon has been im-
proved to enable firing from it at motion. The covered wagon
of model 11-217 was chosen as a prototype. To enable firing
in the vertical plane, it has been proposed to use a sliding roof,
which consists of shutters that move by means of a pneumatic
or hydraulic drive. To accommodate military equipment inside
the covered wagon, its frame is equipped with supporting
sectors.

Mathematical modeling was performed in order to determine
the dynamic load on a covered rail wagon when firing from it. The
mathematical model was solved in the Mathcad software pack-
age. We have established the dependence of the accelerations of
the bearing structure of a covered rail wagon on the recoil force
induced by the combat equipment that it hosts. It has been found
that in order to maintain the dynamics indicators within accept-
able limits, combat equipment should have a maximum recoil at a
shot of about 3.2 kN. The maximum accelerations that act on the
bearing structure of a covered wagon in a vertical plane are about
6 m/s% In the zones of interaction between the body and bogies,
the maximum accelerations are about 9.5 m/s? and the accelera-
tions of bogies are 10 m/s. To reduce the dynamic load on the
bearing structure of a covered rail wagon, it has been proposed
to use a viscous connection between the supporting sectors and
frame. We have determined the dependence of accelerations on
the coefficient of viscous resistance between the supporting sec-
tors and the bearing structure of a wagon. It has been established
that taking into consideration the use of a viscous connection
between the supporting sectors and frame makes it possible to
reduce the dynamic load on a wagon at least by 15 %. The basic
indicators of strength for the bearing structure of a covered
rail wagon when firing from it have been determined. We have
derived the dependence of the maximum equivalent stresses in
the bearing structure of a covered wagon on the recoil force of
combat equipment. The maximum equivalent stresses at a recoil
force of 3.2 kN arise in the console part of the girder of a covered
wagon and are about 300 MPa. The maximum displacements
were registered in the area where the front stops of the auto-
coupling are arranged; they are equal to 2.9 mm. The maximum
deformations amounted to 6.98-1073,

Modal analysis of the bearing structures of a covered rail
wagon has been carried out. It has been determined that the
values of the oscillation natural frequencies are within the per-
missible limits.

Our study will contribute to the construction of innovative
rolling stock for the transportation of military equipment and for
firing at motion.

Keywords: covered wagon, bearing structure, dynamic load,
structural strength, modal analysis, transport mechanics.
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Experimental data of strength, deformability, and crack re-
sistance of 2,000x200x100 mm reinforced concrete and basalt-
concrete beams are given. Longitudinal reinforcement consisted
of 2 @14 A500C for reinforced concrete beams and 2 @14 BFRP
(AKB800) for basalt-concrete beams. Transverse reinforcement
consisted of 2 @3, 4, 5 Bpl for reinforced concrete beams and 2 @4,
6,8 BFRP (AKB800) for basalt-concrete beams. Beams were made
of heavy concrete of C16/20, C30/35, and C40/50 classes. The
experimental beam specimens were tested according to a four-point
scheme as loosely supported beams loaded with two concentrated
forces. Loading in the series of tests was stepwise increasing, static
and low-cycle repeated at high levels of 0.50, 0.65, and 0.80F .
Distance from supports to concentrated forces (shear span), a/hy,
varied within 1, 2, 3. Experimental beam specimens were made and
tested according to the theory of experimental design according to
the Box B4, optimal plan D. Comparative analysis of main perfor-
mance parameters of reinforced concrete and basalt-concrete beams
under the action of abovementioned loads was performed.

The necessity of these studies was determined by the un-
satisfactory convergence of experimental and calculated values
of bearing capacity of oblique sections of basalt-concrete beams
determined according to existing standard methods.

The studies have established the influence of design factors
and loading nature on basic parameters of the working capac-
ity of basalt-concrete beam elements in a form of experimental-
statistical dependences.

These results will form a basis for a physical model of resis-
tance of oblique sections in such structures to external loads.
The presented results will significantly supplement the existing
database of the operation of beam basalt-concrete structures and
will be used in the development of an analytical method for cal-
culating strength, deformability, and crack resistance.

Keywords: basalt-plastic and steel reinforcement, bearing
capacity, static and low-cycle loading.
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The purpose of this paper is to improve the mechanism that
forms an explosive environment within the workings’ space
from the accumulated coal dust, based on determining the
dynamic deformations under the influence of an explosion in
the material that contains the examined working. To simulate
the dynamic changes in the stressed-deformed state of the rock
mass with an experimental adit inside when under the impact
of explosive loads, a modern method of finite differences of
mathematical-computer modeling has been used. During the
research, the mathematical model has been adapted for study-
ing the stressed-strained state of the rock mass that hosts the
created experimental adit at the imitation of a dust blast. Ad-
ditionally, the model takes into consideration the peculiarities
of the direct impact of explosion products on the working’s
wall, as well as their indirect action. The data were acquired
on the propagation of the progressive front of seismic waves
inside mining rocks that host the experimental working. The
parameters of speed and acceleration of the seismic wave com-
ponents have been established that occur ahead of the shock
front, which moves in the gas environment of a mining working
during the explosion of a dust-air mixture.

This paper reports data on the dynamic processes occurring
in a mining massif and on the surface of the experimental work-
ing at the chain explosion of a dust-air mixture. The simulation
results have made it possible to confirm the hypothesis about the
loosening of dust accumulations under the influence of seismic
waves, which emerge significantly ahead of the explosion front
moving along the working. The modeling results provide an op-
portunity to improve the systems of protection or localization of
the dust-air or dust-gas-air explosions. The existence of seismic
waves ahead of the shock front makes it possible to prepare in
advance the means for localizing dust explosions.

Keywords: explosion, explosive dust-air environment, seis-
mic waves, experimental adit, computer modeling.
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The processes forming the humidity mode of the drainage
layer of a road structure under the action of excess load have
been investigated. The stressed-strained state was determined
based on a numerical experiment using the software-calculation
suite SCAD Office. The numerical modeling of the examined
structure involved the static load of the Ay group for a road of
category II. A series of numerical experiments were performed,
which included an increase in the rated load by 10-50 % when
overwetting the drainage layer and the earth bed. The distribu-
tion of the isofields and isolines of normal stresses and deforma-
tions in the volumetric elements was derived, which made it
possible to determine the thickness of the soil layer of the earth
bed, 0.67 m, from which water is squeezed out under the influ-
ence of excess loading.

Based on the approach for determining the parameters of soil
subsidence at its drying or freezing, the dependences were estab-
lished for the relative subsidence of soil, the coefficients of linear
subsidence and compaction of soil under the influence of excess
load. The proposed dependences integrate such indicators as the
deformation below a drainage layer, the depth of stress spread, at
which water is not squeezed out from soil, the optimum humid-
ity, and the full moisture content of the soil.

Based on the results of numerical experiments and soil
subsidence parameters, the amount of water squeezed out from
a layer of soil under the influence of excess load has been de-
termined, which is 5.4 liters per m?. The results obtained make
it possible to adjust the value of the total specific excess water
flowing into a drainage structure. Taking into consideration the
squeezing out of water from an earth bed from a soil layer under
the influence of excess load from a wheel of 86.25 kN, the general
specific excess could vary in the range from 35.4 to 22.4 liters per
1 m2 Increasing it by 18—32 % would change the humidity mode
of the road bed and reduce the overall elasticity module.

Keywords: stressed-strained state, road structure, drainage
layer, water squeezing, excess load.
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To develop the methods for predicting deformations on
floodplain areas in the zone of influence of bridge crossings, a
mathematical model of a suspended flow with grass vegetation
was developed. The problem of calculating the hydrodynamic
fields of velocities and pressure in artificially compressed flows
refers to the theory of shallow water since the vertical size (flow
depth) is substantially smaller than the horizontal dimensions,
such as length and width. In accordance with this, the proposed
model is based on the equation of distribution of velocity struc-
ture and the depth of a floodplain flow in approximation to two-
dimensional dependences taking into consideration force factors.
Force factors determine resistance at flowing around vegetation
in floodplain areas and resistance of washout of fine-grained soil.

To obtain an unambiguous solution of the considered prob-
lem, boundary and initial conditions were added to the presented
closed system of original equations. These conditions make it pos-
sible to determine the level of a free surface of flow and the zone of
influence of a bridge crossing at different stages of the estimated
flood. Based on finite-difference analogs of transfer equations, the
distribution of velocities and depths in estimated sections was cal-
culated. By iteration, the longitudinal velocity in a flood flow with
vegetation elements was determined. The results of the calcula-
tion of washout on floodplain areas of a sub-bridge watercourse of
the lowland river Siversky Donets were obtained. The depth of a
flood flow after a washout was determined based on the ratios of
actual and flood-free velocities. When compared with the initial
bottom marks, the washout of the larger floodplain is 0.96 m, that
of the smaller floodplain — 1.28 m.

The proposed scientifically substantiated solution for ensur-
ing optimum interaction of floodplain flows with bridge cross-
ings makes a certain contribution to improving the reliability
of their operation due to the quality of design works and the
corresponding reduction of construction and operating costs.

Keywords: zone of bridge influence, bridge crossing, flood-
plain vegetation, suspended flow, deformation on floodplains,
floodplain flow, turbulence models.
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A geometric model of a new method of delivering fire-
extinguishing substances to a fire zone located at a consider-
able distance was offered. The idea of delivery is based on the
mechanical action of throwing. To this end, a substance (e.g.
extinguishing powder) is loaded in a hard shell made as a special
container. After delivery by means of a launcher to a fire zone,
the container has to release the substance which will promote
fire extinguishing.

The known method of remote delivery of extinguishing sub-
stances uses a pneumatic gun with a cylindrical container. Dur-
ing delivery, the cylinder must rotate around its axis to ensure
flight stability. The cylinder is rotated by a special turbine when
passing through the gun barrel. There are difficulties in regulat-
ing the distribution of compressed air flows during the turbine
operation. In addition, the tightness of the pneumatic part of the
gun should be monitored.

The new delivery method uses a container in a form of two
spaced loads similar to a sports dumbbell. The dumbbell motion
is initiated by simultaneous action of explosion-generated pulses
directed at each of its loads in a pre-calculated manner. This
results in the rotational motion of the container. To describe the
dynamics of the dumbbell motion, a Lagrangian was defined and
a system of Lagrange differential equations of the second kind
was set up and solved. Examples of modeling trajectories of the
centers of masses of the dumbbell loads taking into account air
resistance were given.

The proposed method is planned to be a basis of a new fire
extinguishing technology. This is evidenced by the new scheme
of launching the dumbbell by means of explosion-generated
pulses of charges of two pyro cartridges. The obtained results
make it possible to estimate magnitudes of explosion-generated
pulses necessary for throwing and corresponding distances of the
dumbbell delivery.

Keywords: geometric modeling, dumbbell-shaped container,
Lagrange equation of the second kind, rotational-translational
motion of the container.
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The dynamics of a three-mass vibratory machine with the
rectilinear translational motion of platforms and a vibration ex-
citer in the form of a ball, roller, or pendulum auto-balancer have
been analytically investigated.

The existence of steady state motion modes of a vibra-
tory machine that are close to two-frequency regimes has been
established. At these motions, the loads in an auto-balancer
create constant imbalance, cannot catch up with the rotor, and
get stuck at a certain frequency. These loads work as the first

vibration exciter, thereby exciting vibrations in resonance with
the frequency at which loads get stuck. The second vibration
exciter is formed by an unbalanced mass on the body of the auto-
balancer. The mass rotates at the rotor’s rotation frequency and
excites faster vibrations with this frequency. The auto-balancer
excites almost ideal two-frequency vibrations. Deviations from
the two-frequency law are proportional to the ratio of the mass
of the loads to the mass of the platform, which hosts the auto-
balancer, and do not exceed 5 %.

A three-mass vibratory machine has three resonant (natural)
oscillation frequencies, qi, qa, qs (q1<q2<qs), and three corre-
sponding shapes of platform oscillations. Loads can only get stuck
at speeds close to the resonance (natural) oscillation frequencies
of the vibratory machine; and to the rotor rotation frequency.

A vibratory machine always has only one frequency of load
jam, slightly less than the rotor speed.

For the case of small viscous resistance forces in the supports
of a vibratory machine, an increase in the rotor speed leads to
that the new frequencies of load jam:

— emerge in pairs in the vicinity of each natural frequency of
the vibratory machine oscillations;

—one of the frequencies is slightly smaller, and the other
is somewhat larger than the natural frequency of the vibratory
machine oscillations.

Arbitrary viscous resistance forces in the supports can
prevent the occurrence of new frequencies at which loads get
stuck. Therefore, in the most general case, the number of such
frequencies can be 1, 3, 5, or 7, depending on the rotor speed and
the magnitudes of the viscous resistance forces in the supports.

The results obtained are applicable when designing new
vibratory machines and for the numerical modeling of their
dynamics.

Keywords: inertial vibration exciter, two-frequency vibra-
tions, three-mass vibratory machine, auto-balancer, resonance
vibratory machine, Sommerfeld effect.
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STABILITY AND RATIONAL DESIGN OF THE «<BARRELOGIVE» TYPE STRENGTHENED SHELL
STRUCTURES UNDER COMBINED LOADING (p. 6-15)

V. Gristchak, D. Hryshchak, N. Dyachenko, P. Degtiarenko

BuBuaeTbest CTiiiKicTh 0GOJOHKOBOI KOHCTPYKINI THIY <«GOUYKA-0KMBAIO», MiAKPIIIEHOT MUCKPETHO DPO3TAIIOBAHUMU HPOMIKHUMU
MITTAHTOYTaMM, TIPU CIIJIBHIH /il pIBHOMIPHOTO 30BHINIHBOTO THCKY 1 OCBOBUX CTHUCKAIOUMX 3yCcHJb. [lOCTI/PKEHO BUIIAJIOK CHHYCOIAAIbHOI
arpoKcuMallii Mepuiana cepeiHHOl ToBepXHi 000JOHKOBHX Bi/ICIKiB.

OTpumMaHo po3B’sa3yBaibHi AndepeHIlianbHi PIBHIHHS AT AOCHIIPKEHHS CTIHKOCTI CKJIaieHoT 060IOHKOBOI KOHCTPYKILIi 3 ypaxyBaHHIM
paztiyciB KpUBU3HU «GOYKOTIOAIOHOT0» 1 «OKUBATBHOTO> BIJICIKIB IPU CIIIBHIN [Iii 0CHOBOrO CTUCKAHHS i PIBHOMIPHOTO 30BHIITHBOTO TUCKY.
Jlnis1 inTerpyBanHs po3B’sI3yBaJIbHUX PIBHIHDL YETBEPTOTO MOPSIIKY 31 3MiHHUMU KOeil[iEHTaAMU BUKOPUCTOBYETHCSI METOJT KiHI[EBUX Pi3HUIID.
TTokazano, 1Mo 36iMbIIEHHs TapaMeTpa KPUBU3HN MepujliaHa Giiblr HisK Ha 4 % TPU3BOANTD, B PS/Ii BUTIAJKIB HABAHTAKEHHST OCBOBMMH 3y-
CHJUISIMH, JI0 3POCTAHHST KPUTHYHOTO 30BHINIHBOTO THCKY B 1,52 pasu.

Lntoctpyerbest edekT crabimizaiii 3pocTaHHsT KpUTHYHOTO TUCKY 31 301IBIIEHHSM KOPCTKOCTI IIMTAHTOYTIB Vs PI3HUX 3HAUECHb KPUBU3HU
Mepuztiana i KiJibKocTi miAKpirmionynx ejgemenTiB. lanuii eekt 103BoJsI€ POOUTH BUCHOBKH PO MOKJIMBICTH BU3HAYEHHS PAIliOHAIBHUX
SKOPCTKICTHUX XapaKTePUCTUK KOHCTPYKLIL.

Jocaipkeno edekT 3poCTaHH KPUTUIHOTO TUCKY TIPH HASIBHOCT] CTHCKAIOYOTO 3YCHJLISI B 000IOHKAX MO3UTHBHOI [ayccoBOi KpUBU3HTL,
1[0 € Pe3yJILTATOM BUHUKHEHHs BHYTPIIIHIX PO3TATYBATBHIX 3yCUJIb Y OKPYKHOMY HANpsiMKy. [Ipu 1iboMy BifiXusieHHs TBipHOI BiJ i/1eaqbHOl
(hopmMH IPU3BOANTH 10 301/IBIIEHHS XBIJIBOBUX YMCET B OKPY/KHOMY HAIPSAMKY IPH BTPaTi CTIHKOCTI, 0 BKa3y€ Ha 3POCTaHHS KPUTHIHOTO
TrcKy. [lomasbiie 36iTbIIEHHST 0CHOBOTO CTUCKAHHS KOHCTPYKITIi TIPU3BOAUTH 10 BUHUKHEHHS KiJIBIIEBUX CTHCKAIOUNX 3YCUITb, MO € HACII/I-
KOM 3HIKEHHS KPUTHYHUX HAIIPY)KEHb 30BHIIIHBOTO THCKY.

KiouoBi cioBa: 060J10HKa, KOHCTPYKILST «00UKa-0KUBAIO>, 30BHINIHII THCK, 0CbOBE CTUCKAHHS, TPOMIXKHI IIMAHTOYTH.

DOI: 10.15587/1729-4061.2020.201073
ANALYTICAL SOLUTION TO THE PROBLEM ABOUT FREE OSCILLATIONS OF A RIGIDLY CLAMPED
CIRCULAR PLATE OF VARIABLE THICKNESS (p. 16-23)

K. Trapezon, A. Trapezon

Buxnazeno anamiTHUHNN PO3B’SI30K O/HIEI 3 3a/1a4 MPUKJIATHOI MEXaHIKM 1 aKyCTUKH, SIKUN TPUCBSIYEHNI aHasi3y BITbHUX Bicecu-
METPUYHUX 3TMHAJbHUX KOJMBAaHb KPYrOBOI IVIACTMHKY 3MIiHHOI TOBIIMHU. PO3IJIAHyTa KOPCTKO 3aKpiljieHa 3a KOHTYPOM IJIAaCTHHKA,
TOBIIMHA AKOi 3MiHIOEThCS 3a mapabosoio h (p)=Ho(1+up)% Jlns mepsumnnoi ominky BIANBY KoedillieHTa | Ha Pe3yJIbTaTH PO3TISHYTO
pimenns pu p=0 i geskomy p#0. Iucdepenttianpie piBHAHESA HOPM BIACHUX KOJUBAHD MIACTUHKU 3MiHHO1 TOBIIMHMY, 33/1aH0i (DYHKITIET0
h(p), Bupimeno noeauanusam Metois haxkropusarii i cumerpiit. CrioyaTky BupilleHa 3a1a4a mpo KOJUBAHHS JKOPCTKO 3a0MTOI MIACTHHKI
nocriitnoi Topumnu (p=0), y sikiit h(1)/h(0)=n=1. B pesyasrari pozpaxosani Baacui yactotu (ducaa A; npu i=1...6), nobynosani hopmu
KOJINBAaHb, BU3HAUEHI KOOPAMHATU BY3JIiB i IIyuHocTell konuBaub. [lasi po3ryaHyTo 3afady PO KOJMUBAHHS IIJIACTUHKU 3MIHHOI TOBIUHUI
mpu n=2, mo Bignosigae u=0,4142. 3aBagaxu MeToy CUMETPiit OTPUMAHO aHAMITHYHE PIMIeHHS i YacTOTHE PIBHAHHSA A8 N=2 IPU KOP-
CTKOMY 3akjafaiui KourTypy. SIk i npu n=1 obuucieni Baacui yacToru, nobyaoBani GopMu KOJIMBaHb, BU3HAYEHI KOOPAWHATU BY3JIB i
IyYHOCTEH KoJIMBaHb. BaaeMmHue 3icTaBieHHs yacToT (Yuces Aj) MOKa3ye, Mo BJaacHi yactotu 1pu n=2 s i=1...6 icToTHO 3pocTaoTh Ha
(28 ...19,9) % B nopiBusHHi 3 Bunagkom n=1. [liBUIIeHHs YacTOT € HACIIAKOM Ii/IBUIIEHHS 3THHATBHOI JKOPCTKOCTI MJIACTUHKY TIPH =2,
OCKIJIbKM B JJaHOMY BUIIAJKy TOBIIMHA B LEHTPL 000X TJIACTUHOK 3aJUIIAETHCS He3MiHHOoI0 1 gopisiioe h=H,. 3 nasegenux rpadivnux
3aJIesKHOCTEl 71T (HOPM KOJMBAaHb MOKHA TIJISIXOM Bi3yaJbHOTO TOPIBHAHHS CYANTH TIPO 0COOJUBOCTI PO3IOINY BY3JIiB i MydHOCTEH Y
Bunaakax n=1 1 n=2. 3a 10MOMOroi0 Po3paxyHKoBUX (GOPMYJI, OTPUMAHUX 3 BIIOMUX CIIBBIAHOIIEHD, TOOY/I0BaHI HOPMOBaAHI €MIOPH pa-
JiaIbHUX O; 1 TAHTE€HIAJBHIX Gy HOPMAJIBHUX HanpyskeHb npu n=1 t1a n=2. [IpoBesieHO B3aeMHe 3icTaBIeHHS HAIPYKEHb 34 BEJINYHHOIO
i xapakTepom posmnoziay. Bixsnaueno, 3oxpema, OiIbII CIPUATIMBUAN PO3IOAILN pafiabHUX HAPYKEHb IIPU N=2 3 TOYKU 30pPY MIIHOCTI i
MIJIBUIIEHHS TEXHIYHOTO pecypcey.

Kmouosi cioBa: BracHi yactotn, opMu KOTMBaHb, AaHATI THIHUN PO3B'SI30K, KPYTOBa TUIACTHHKA, BiTbHI KOJTWBAHHS, METOJ CUMETPIil.
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ANALYSIS OF THE BEARING CAPACITY OF AN ADHESIVE CONNECTION BETWEEN A CELLULAR
FILLER AND SHEATHING AT THE ADDRESSED APPLICATION OF THE ADHESIVE ONTO THE ENDS OF
HONEYCOMBS (p. 24-32)

A. Kondratiev, O. Prontsevych

3HIKEHHsI TIOBEPXHEBOI MACH KJIEI0 € OTHUM 3 HABasKJIMBIIIMX 3aC00iB MiIBUIIIEHHS JIOCKOHAJIOCTI CTIIBHUKOBUX KOHCTPYKILiil. OxHien
3 IEPCIEKTUBHUX TEXHOJIOTIH IIPH IIbOMY € aJ[pecHe HaHeCeHHsI KJIelo Ha TOPI CTIIBbHUKIB. 151 TeXHoIoTisI BUKIIIOUae nacuBHY Macy KJIelo, 110
3aIMOBHIOE MiZKUapyHKOBY MTOBEPXHIO, STKa He Gepe yuacThb B 3abe3MmedeHHi Hecy4oi 3MaTHOCTI KieiioBoro 3’ entanns. OnHaK 3MEHIEHHST HAHOCY
KJICIO [IPU3BONTD i /10 3HIDKEHHsI Hecy4oi 3aTHocTi BupoOy. Tomy HeoOXiqui HaziiiHi po3paXyHKOBI METOAN BU3HAYEHHS HECYYOl 31aTHOCTI
TaKMX KOHCTPYKIIiif 32 YMOB BiZIpuBY OOIINBOK, SIKi EPELYIOTh €KCIIEPIMEHTAIBHIM BUITPOGYBAHHSIM.

Po6oTa mpucBsiueHa BCTAHOBJIEHHIO MEXaHi3My PYHHYBaHHs CTIIBHUKOBUX KOHCTPYKINN MPH TPaHCBEPCAILHOMY HABaHTAKEHHI B 3a-
JIEJKHOCTI BiJl iX mapameTpiB i (hakTopiB TEXHOJOTIYHOTO TIPOIECY aPECHOTO CKieoBanHsa. Po3pobieHo MeTojl aHalizy Hecydol 3/aTHOCTI



KJIEHOBOTO 3'€/[HAHHS CTLIBHIKOBOIO 3all0BHIOBAYA 3 HECYUNME OOIMIMBKAMU IIPU AIPECHOMY HAHECEHHI KJIel0 Ha TOPI CTiMbHUKIB. Metox
JI03BOJISIE TIPOTHO3YBATH XapaKTep iX PyHHYBAHHs B 3aJI€XKHOCTI Bill BIAHOCHOI TINONIY TIPOHIKHENHST TOPIIiB TPaHeil CTITBHIKOBOTO 3aI0-
BHIOBaYa B KJeii-po3iiaB. CUHTe30BaHO MOAM(bIKOBAHY MATeMATHYHY MOJEJb KJIEHOBOI rajTel, 0 BPAaXOBY€E Pi3HOPIAHICTD CKICIOBAHUX
MarepiaiiB Ta HaBHICTb 3a30PY Mik TOPISIMHU IPaHell CTIIBHUKIB i HECy4010 06IIIMBKOI0. METOIOM CKIHUEHHIX eJIEMEHTIB OTPIMAHO JTOCHTh
CKJIaIHMIi XapakTep PO3MOAiTy HApysKeHb B 30HI nepepidy KieitoBoi ranresi. POGUThCS MpaKTHYHUIT BUCHOBOK, 1110 CKJICIOBAHHS CeHIBive-
BUX KOHCTPYKIIIl PO3IJIIHYTOTO TUITY HEOOXIHO MIPOBOAUTH P TEMIIEPATYPI 1 TUCKY, SIKi 3a0€311euyt0Th BiIHOCHY IIMOUHY MPOHUKHEHHS
TOPIIIB CTIBHUKIB B KJeil Gimbire Hixk 50 %. Taki TeXHOTOTIYHI MapaMeTph Ha Cy9acHOMY PiBHI BUPOGHWIITBA CTIIBHUKOBUX BHPOOIB 0-
3BOJIATD B Pe3yJIbTaTi MiIBULITUTH iX BarOBY JOCKOHAJICTD Ta AOCSIITU IIeBHOI €KOHOMII eHepreTHYHUX PecypciB, 110 BUTPAYAIOThCs B IIpoleci
30MPAHHSI-CKIICIOBAHHS KOHCTPYKIIiil PO3TJISTHYTOTO THITY.

KmouyoBi cioBa: cenjiBideBi KOHCTPYKILii, CTIIbHUKOBUII 3aII0BHIOBAaY, HECy4a 3/[aTHICTb, KJeiloBe 3'€/[HAHH:, KJIeil-PO3ILIaB, aj[pecHe
HaHeCeHHs, TaJITesb.
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DETERMINING THE DYNAMIC LOADING AND STRENGTH OF THE BEARING STRUCTURE OF A COVERED
WAGON WHEN FIRING FROM T (p. 33-41)

O. Fomin, A. Lovska, V. Kudelya, I. Smyrnova

ITpoBesieHO yOCKOHAIEHHS HECYYOI KOHCTPYKII KPUTOTO BaroHa Jijisi MOKJIMBOCTI BeJIeHHs BOTHSIHOI /il 3 HbOro 1pu pyci. B sixocti
MpoToTUIly 06pano KpuTuii Baron Mozeni 11-217. [lnst Beennst BOTHAHOT il y BePTHKAIbHI TUIONMHI 3aPONOHOBAHO BUKOPUCTAHHS PO3-
CYBHOIO J1axXy, KU CKJIQJIa€ThCs 3 POJIETIB, 110 IIepecyBaloThCs 32 JOIIOMOTr0I0 ITHEBMATUYHOTO a0o rizpaBIivHOro npusofy. [l posminenus
BIllCHKOBOI TEXHIKM Y KPUTOMY BaroHi Ha oro pami nepegbadeni omopHi CeKTopH.

3 MeTOI0 BU3HAYEeHHS AMHAMIYHOI HABAaHTAKEHOCTI KPUTOTO BaroHa IPU Be/IeHHI BOTHAHOI /il IPOBEIEHO MaTeMaTHYHe MOJICTIOBAHHS.
Po3B’s130K MaTeMaTHUHOT MOJIeT 371iticHeHnii B mporpamHoMy Komriekci MathCad. BusnaueHo 3aeskHiCTh NPUCKOPEHD HECYY0i KOHCTPYKIIT
KPHUTOr0 BaroHa Bijl CHJIN Biadi 60ii0BOro yeTaTKyBaHHsI, PO3MIIIIEHOTO Ha HbOMY. BeTaHoBIIeHO, 110 IS IOTPUMAHHST TTOKa3HUKIB AMHAMIKI
B MEJKax JI0IyCTUMUX GOii0Be yCTaTKyBaHHs IOBUHHO MaTH MaKCUMAJIbHY Bi/ytady 1pu noctpii 6ausbko 3,2 kH. MakcuMaibti 1pucKopet-
He, AKi HI0Th Ha Hecydy KOHCTPYKIIT0 KPUTOTO BaroHa y BepTHKAbHil TIIOMNHI cKIagaoTh 6113bKo 6 M/c’. B 3omax B3aemofii kysosa 3
Bi3KaMU MaKCHMaJIbHi IIPUCKOPEHHA JOPiBHIOOTH 6/13bK0 9,5 M/c?, a npuckopents Biskis — 10 M/c?. [l 3MeHIIeHHs AMHAMIYHOT HaBaHTa-
SKEHOCT] HeCy4oi KOHCTPYKIIIT KPUTOTO BarOHa 3alIPOTIOHOBAHO BUKOPHUCTAHHS B'SI3KOTO 3B’SI3KY Mi’K OTIOPHIMH CEKTOPAMI Ta pamoio. BrisHa-
YeHO 3aJIeKHICTh TIPUCKOPEHb BiJl KoedillienTy B'sI3KOT0 ONOPY Mi’K OITOPHUME CEKTOPAMU Ta HECYYOI0 KOHCTPYKITi€io Barona. Beranosieno,
1110 3 YPaxyBaHHSIM BUKOPUCTAHHS B'SI3KOT0 3B’sI3Ky MiK OIIOPHUMHE CEKTOPAMHU Ta PAMOIO € MOKJIMBUM 3HU3UTH INHAMIUHY HABAaHTAKEHICTh
BaroHa MiHiMmym Ha 15 %. BusznayeHo ocHOBHI TOKa3HUKN MIIlHOCT] HeCy40i KOHCTPYKILii KpHUTOTO BaroHa Ipu BejleHHi BOrHsHOi i, OTprma-
HO 3JIEKHICTh MAKCHMAIBHUX €KBIBAJIEHTHUX HAIIPYKEHb B HECYUill KOHCTPYKILi KPUTOrO BaroHa Bijl CUiH Bijziadi GOI0BOrO yCTaTKyBaHHsL
MakcuMasibHi eKBiBAJICHTHI HANpy KeHHsT npu cuu Biggadi 3,2 kH BUHUKAIOTH B KOHCOJIbHII YacTHHi XpeOTOBOI GaKi KPUTOrO BaroHa Ta
ckazaoTh 61u3bko 300 MITa. Makcumasnbhi nepeminiernst 3adikcoBati B 30HI PO3MIIeHHs MePeAHiX yIIOpiB aBTO34ely Ta AO0PiBHIOIOThH
2,9 MM, Makcumanbhi gedopmarii cxianu 6,98-1073,

[IpoBenenmit MoaIbHII aHATI3 Hecy4oi KOHCTPYKIL KPUTOro Barona. BeraHoBiIeHO, 10 3HAYEHHS BJIACHUX YaCTOT KOJMBAHb 3HAXO-
JISATHCST B MEKaX JIONYCTUMUX.

[TpoBezieni mocaizKeHH COPUATIMYTh CTBOPEHHIO iHHOBAIIITHOTO PYXOMOTO CKJIAy /JIST TIepeBe3eHHs BiliChKOBOI TEXHIKM Ta BEAEHHST
BOTHSIHOI Jlii IPU pyci.

KmoyoBi ciioBa: Kputuii Baron, Hecydya KOHCTPYKITis, AMHAMiYHA HaBaHTasKeHiCTh, MII[HICTh KOHCTPYKIIi1, MOATbHII aHai3, TPAHCIIOPT-
Ha MeXaHika.
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STUDY OF STRENGTH, DEFORMABILITY PROPERTY AND CRACK RESISTANCE OF BEAMS WITH BFRP
(p. 42-53)

V. Karpiuk, A. Tselikova, A. Khudobych, I. Karpiuk, A. Kostyuk

Hasezerno excrepuMmenTanbHi Aani MinHocTi, AehopMaTHBHOCTI Ta TPIIMHOCTIHKOCTI 3a1i306eTOHHNUX i 6a3aabTOOeTOHHUX GaloK
2000x200x100 mm. [To3poBKHS apmaTypa 3anizobeTonrnx 6anok — 2 @14A500C, a 6asanbroberonnux — 2 @14BFRP (AKB800). [omnepe-
YHA apaMTypa 3a1i300eTOHHUX GasloK mpejacTasisiia coboo 2 @3, 4, 5 Bpl, 6azansroberonnnx — 2 04, 6, 8 BFRP (AKB800). banku 6yin
BUTOTOBJIEHI 3 BakKkoro Gerony kiacis C16,/20, C30/35 1 C40/50. [locaiani 3pasku BUIIPOOOBYBAJIN 32 YOTHPHOXTOUKOBOIO CXEMOIO K BIJIBHO
o06mepti 6aTkn, 3aBaHTaKeHI IBOMA 30CEPEKEHNMI CUJIaMHU. [aBaHTasKEeHHS B CepisX MOCTiAIB OyJ0 CTYTIEHEBO 3POCTAIOUMM CTATUYHUM i
MaJIOIMKJIOBUM TTOBTOpHUM BrcokuX piBHiB 0,50; 0,65; 1 0,80F .. Bixcrann Big onop 10 3ocepemxennx cui (poJit 3pisy), a/hg, aminiosain
B Meskax 1, 2, 3. Jlocaiani 3pasku Oysiv BUTOTOBJIEH] Ta BUIIPOOYBaHi BiINIOBIIHO 10 TEOPIii MIaHYBaHHS €KCIEPUMEHTY 3a J[-ONTUMaTbHIM
mraoM Bokca B4. Bukonano mopiBHsIbHUI aHasli3 OCHOBHUX MapaMeTpiB Mpaie3aaTHocTi 3ai306eToHHIX i 6a3abro6eToHHIX OaToK 3a il
3a3HAYEHOTO HABAHTAKCHHSI.

HeoOxigHicTh JaHuX A0CTIUKEHb 3yMOBJIEHA HE3a/[0BIIBHOIO 301KHICTIO OCIIHUX | PO3PaxXyHKOBUX 3HAYEHD HECYYOl 3/aTHOCTI TTIOXHU-
JIX miepepiziB 6a3aibro6eTOHHNX GAIOK, BUSHAUEHHX 32 ICHYIOUMMU HOPMATHBHUME METOIANKAMU.

Buxonanumu 10C/i/KeHHAMI BCTAHOBJIEHUH BITMB KOHCTPYKTUBHMX UYMHHUKIB Ta XapakTepy HaBaHTaKeHHs HA OCHOBI IapaMmeTpiB
Tpare3aTHoOCTi 6aTKOBUX 6A3aTbTOOGETOHHIX €TeMEHTIB Y BUTIISI/I €KCIIEPUMEHTATBHO-CTATHCTHYHIX 3aJI€KHOCTEN.

I1i pesysibratn JsKy Th B OCHOBY (hi3MuHOI MOJIeJIi OHOPY TOXHUJINX IIepepisiB BKa3aHuX KOHCTPYKILiN 30BHINIHbOMY HaBaHTaxkeHHI0. [Ipes-
CTaBJIEHi PE3YJIBTATH CYTTEBO IOMOBHATH ICHYIOUNiT GAaHK TAHUX PO Po6OTY 6ATKOBIX 6a3aIBTOGETOHHITX KOHCTPYKILH i GYIyTh BUKOPHCTAH]
pU po3polIli aHATITHYHOTO METO/Y PO3PAXyHKY iXHbOI MIl[HOCTI, 1epOPMAaTHBHOCTI Ta TPILIMHOCTIKOCTI.

KiiouoBi ciioBa: 6a3aiibroiiaCTHKOBA i CTajieBa apMarypa, Hecyda 3/[aTHICTh, CTaTHYHE i MATOIMKIOBE HABAHTAsKEHHSI.
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THE DEFORMATION DYNAMICS OF THE EXPERIMENTAL ADIT’S MATERIAL DURING A COAL DUST
EXPLOSION (p. 54-62)

V. Kostenko, Ya. Liashok, O. Zavialova, S. Pozdieiev, T. Kostenko

MeTor0 CTaTTi € yIOCKOHAIEHHST MEXaHi3My YTBOPEHHs B MOPOKHEUI BUPOOKN BUOYXOHEGE3MEUHOTO CePeNOBHINA 3i CKyTUeHb BYTiJIb-
HOTO TIHJIY Ha OCHOBI PO3KPUTTS AMHaMIYHUX JAedopmartiil iz giero BuOyXy B Marepiali, 1o BMilLy€ Joc/aiany BUpoOKy. Jlist MogeaoBaHHs
JMHAMIYHUX 3MiH HAIPYKEHO-1e(hOPMOBAHOIO CTaHY MOPOJHOTO MACUBY, B SIKOMY TIPOBEIEHO MOCHIHY MITONbHIO, IPH BILIUBI BUOYXOBUX
HaBaHTAXEHb, OYB BUKOPUCTAHMIT CYJaCHIUIT METOJ KiHIIEBUX PI3HUIID MATEMATHIHO-KOMIT IOTEPHOTO MOJIETIOBAHHSI. B X011 mocsipKkeHb anar-
TOBAHO MaTeMaTHYHYy MOJIEJb JiIS BUBYEHHS HAIPY’KeHO-/1e(pOPMOBAHOTO CTAHY MOPO/HOIO MAaCHUBY B SIKOMY CTBOPEHO JIOCJIi/IHY HITOJBHIO
npu imitanii numoBoro BuOyxy. IoAaTKOBO B MOJE/i BPAXOBAHO OCOOIMBOCTI O€3I10CEPE/IHBOT0 BIUIMBY HPOAYKTIB BUOYXY Ha CTIHKU BH-
POOKH, a TaKOK iX Henpsama Aig. OTprUMaHo AaHi PO PO3MOBCIOKEHHS MepeoBOro (GPoHTY CeCMIYHUX XBUJIb B TIDHUYUX TTOPOJAX B AKUX
CIIOPY/IKEHO I0CITIHY BUPOOKY. BCTaHOBJIEHO ITapaMeTpH IBUAKOCTEN Ta NPUCKOPEHb KOMIIOHEHTIB CEliCMIYHNX XBUJIb 1110 BUIIEPEIKAIOTH
yaapHuii (GpOHT, AKUI PyXa€ThCsl Y TA30BOMY CEPEOBHIIN TIPHUYOI BUPOOKH i/ Yac BUOYXY MUIOMOBITPSIHOI CyMiTIi.

B poboti orpumano gami mpo AMHAMIUHI TIPOTIECH, 10 Bi0YBAIOTHCs B TIPHUYOMY MaCHBI Ta Ha TIOBEPXHI JOCAIIHOT BUPOOKY TIPH JIaHI[IO-
roBOMY BHOYXY MHUJIOOBITPSAHOT cyMimmi. Pe3ysibrati MOJIETIOBAHHsI JO3BOIMIIN MATBEPANTH TiOTE3Y PO POIIMYHICHHS CKYMYEeHb MUY il
BILUTBOM CEIICMIYHUX XBHJIb, SIKi CYTTEBO BUTIEPEKAIOTH (DPOHT BUOYXY, 110 PYXAETHCS MO BUPOOII. Pe3yibraTit MOIETIOBAHHS BiIKPHBAIOTH
MOSKJIMBICTD YIOCKOHAIEHHST CHCTEM 3aXUCTy ab0 JIOKTi3allii MUIOMOBITPAHNX ab0 MUJIOTa30MoBITPSHNX BUOYXiB. HasgBHiCTh BUmEpeKa-
104X yAapHUA (PPOHT CeHCMIYHIX XBUJIb BIIKPUBAE MOJKIMBICTD 3aBYACHO TPUBOANTH 10 TOTOBHOCTI 3ac00M JIOKaIi3allii muioBux BUOYXiB.

Kmouosi ciioBa: Bm6yx, Bm6yxoue6e31leqﬁe MUJIO-TIOBITPSIHE CEPEOBUIIIE, CEHCMIYHI XBUJI, OCIIIHA HITOJIbHSI, KOMITIOTEPHE MOJIEJIIO-
BaHHS.
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FORECASTING A MOISTURE MODE OF THE DRAINAGE LAYER IN A ROAD STRUCTURE UNDER THE
ACTION OF LOADING (p. 62-75)

V. Savenko, A. Kvatadze, O. Davydenko, V. Stozhka, L. Tanchuk

Jlocaimkeno npotiecn popMyBaHHST BOJOTICHOTO PEKUMY JPEHASKHOTO APy JA0POKHBOI KOHCTPYKIIIT i/ /IIEI0 TTOHAJTHOPMAaTHBHOTO Ha-
BaHTaKeHHs. Buanauenns HarpyskeHo-1eOpPMOBAHOTO CTaHy IPOBOINIIOCS 33 YMCJIOBUM €KCIEPHMEHTOM B IIPOTPAMHO-PO3PAaXyHKOBOMY
komiuiekci SCAD Office. Ipu uncoBoMy MOJIETIOBaHHI PO3IJISILYBAHOI KOHCTPYKINii BUKOPUCTOBYBAJIOCH CTATHYHE HABAHTAKEHHS IPYIIN
Ay it aBromobinbHoi goporu I1-0i Kateropii. Bysio poBeeHo cepiio YrcI0BUX eKCIIEPUMEHTIB, SIKi BKIIOYaIH 301/IbIIEHHST HOPMATUBHOTO
naBantakents Ha 10-50 % 1pu repe3BoioyKeHHi APEHaKHOTO Mapy i IPYHTY 3eMJISTHOTO mosioTHA. OTPUMAHO PO3IO/IJ i30110J11B Ta i30J1iHii
HOPMAJIBHUX HAMPY:KeHb Ta AeOpMaIiiil B 06’€MHNX eJeMEHTaX, 10 A03BOJNI0 BU3HAYNTH TOBIINMHY MIAPY IPYHTY 3€MJISTHOTO TTOJIOTHA —
0,67 M, 3 IKOTO BiAOYBAETHCS BiPKUMAHHS BOAM i/l €10 MOHAAHOPMATUBHOIO HABaAHTaXKEHHSI.

I'pyHTyIi04MCh Ha MiAXO/ 11010 BUBHAYEHHSI MApaMeTPiB OCIAHHs IPYHTY, IPU HOTO BUCHXaHHi aGo po3aMep3aliii, OTPUMAHO 3aJIeKHOCTI
LTSI BiTHOCHOTO OCi/ITaHHS TPYHTY, KOeilli€eHTiB JiHIHOTO OCIaHHs Ta YIIITbHEHHS TPYHTY i/l €10 TTOHAITHOPMATUBHOTO HABAHTAKEHHS 3a-
MIPOIIOHOBAHI 3aJIEKHOCTI TIOEHYIOTh TaKi MOKa3HUKH, K AehOPMAITist Ti/1 APEHAKHUM MIAPOM, TIIUOMHA TIOMMPEHHS HATIPYKEHb, IPU SKUX
He BiJPKUMAETHCS BOZIA 3 TPYHTY, ONITUMAJIbHA BOJIOTICTD Ta MOBHA BOJIOTOEMHICTD IPYHTY.

Ha ocHoBi pe3ysibraTiB UNCJIOBUX €KCIIEPUMEHTIB Ta IIapaMeTpPiB OCi/JaHHS IPYHTY BU3HAYEHO BEJIMUYMHY BIJUKMMAHHS BOJU 3 APy IPYH-
Ty Mijl BIVTMBOM TIOHAAHOPMATHBHOTO HaBaHTaKEeHHs, Tka cKiazfac 5,4 1 na M2, OTpHMaHi pesy/bTaTH J03BOMSIOTH CKOPHTYBATH BEIUINHY
3araJbHOTO MUTOMOTO HA/UINIIKY BOJM, 1[0 HAJXOJAUTD B APEHAKHY KOHCTPYKILIO. 3 ypaXyBaHHAM BI/UKUMaHHS 3 Mapy IPYHTY 3€MJISTHOTO
MOJIOTHA T/l BIJIMBOM MOHAIHOPMATHBHOIO HaBaHTa)KeHHs Bijl Koseca 86,25 kH sarajmbHuii muTOMUI HA/UIMIIOK MOKe OyTH B MekKax
Bz 35,4 10 22,4 11 na 1 Mm% Moro 36inbients na 18—32 % aminuTb BoJIOTiCHUIT PEKUM OCHOBH JIOPOKHBOTO OJISITY Ta 3MEHIIUTH 3aTaJTbHITI
MO/LYJIb IIPY>KHOCTI.

KmouoBi cioBa: nanpyskeno-aedopMoBaHmii cTaH, ZOPOKHS KOHCTPYKILiS, APEHAKHUI Iap, BiDKUMAHHS BOJH, TOHATHOPMATHBHE Ha-
BaHTAKEHHSI.
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PREDICTING DEFORMATIONS IN THE AREA OF IMPACT EXERTED BY A BRIDGE CROSSING BASED ON
THE PROPOSED MATHEMATICAL MODEL OF A FLOODPLAIN FLOW (p. 75-87)

O. Slavinska, A. Tsynka, I. Bashkevych

Jlist po3poOKM METOIIB IIPOrHO3yBaHHs AeopMalliil Ha 3ariaBHUX AISHKAaX B 30HI BIUIMBY MOCTOBUX IEPEXOAiB po3pobiena Mare-
MaTHYHA MOJIEJIb 3aBHCEHECHOTO MTOTOKY 3 TPaB'sHOI0 POCIMHHICTIO. 3a/a4a PO3PaXyHKY TiZIPOANHAMIYHUX TI0JIIB IIBU/KOCTEN Ta THCKY B
MITYYHO CTUCHYTHUX MOTOKAX BIIHOCATHCS 10 TEOPIil MIJKOI BOJHM, OCKIJIbKY BePTUKAIbHIH po3mip (IImGHHa MOTOKY) CYyTTEBO MEHIIUI Bij
TOPU3OHTAIBHUX PO3MIPIB, IOBKUHU Ta MUPUHU. BiIIOBIAHO 10 LbOTO 3aIIPOIIOHOBAHA MOJIE/Ib IPYHTYETbCS HA PIBHAHHI PO3MO/LLY IIBUJI-
KICHOT CTPYKTYPH Ta TIIMOMHU 3aILTABHOTO MOTOKY B HAOJIVKEHHI /10 IBOBUMIPHUX 3aJI€KHOCTEH 3 ypaxyBaHHsIM cHIIOBUX (hakTopiB. Cuiosi
(hakTopu 06YMOBJIIOIOTH OIIP MPU OOTIKAHHI POCTMHHOCTI Ha 3alJIaBHUX JJISHKAX Ta OIiP PO3MUBY JAPIOHO3EPHUCTHX IPYHTIB.

Jl1s1 oTpUMaHHST O/IHO3HAYHOTO PO3B’SI3KY PO3TJISILyBaHOI 3a7adi 0 MPEeICTaBICHOI 3aMKHYTOI CHCTEMH BUXIIHUX PIBHSIHb OJaHi
TrpaHuyHi i moyaTKoBi yMoBH. Lli yMOBU 103BOJSAIOTH BU3HAYUTH PiBEHDb BiJTbHOI TTOBEPXHI TIOTOKY Ta 30HY BILIMBY MOCTOBOTO MEPEXOY
Ha PI3HUX eTarax MPOXO/KEHHS PO3PaXyHKOBOIO MAaBO/KA. 32 CKIHYEHHO-PI3HUIIEBUMHU aHAJIOTAMHU PiBHSHb IIEPEHOCY PO3PAXOBAHO PO3-
TIO/TLJT TIBUKOCTEN Ta TIMONH B PO3PAXyHKOBUX CTBOPAX. 3a J0MOMOTOIO iTeparliii BU3HAYEHO MO30BKHIO MBUAKICTh B YCTATIEHOMY 3a-
MJIABHOMY HOTOILi 3 eJleMeHTaMy pocarHHoCTi. OTpuMaHi pe3yJibraTi po3paxyHKy PO3MUBY Ha 3aIlIABHUX JIJITHKAX MiZIMOCTOBOTO pycJia
piBuunHOI piukn CiBepcpkuii Jonens. [nbnuHa 3aMIaBHOTO MOTOKY MIC/Is PO3MIBY BU3HAYAETHCSI HA OCHOBI CITIBBiIHOIIEHD AINCHOI Ta



HEPO3MUBHOI MBUAKOCTEN. [Ipr MOPIBHAHHI 3 OYATKOBUME JOHHUMU BiMITKaMu po3MuB Oijibiiol 3amiasu ctanoBuTh 0,96 M, MeHIIOT
samrasu — 1,28 m.

3anpornonoBare HayKOBO-00IPyHTOBaHE pillleHHs 3 3a0e3eueHHs ONTUMAIbHOT B3AEMO/IIT 3all/IaBHUX MIOTOKIB 3 MOCTOBMMHU II€PEXOAaMu
BHOCUTD MEBHUI BKJIa/| B INABUIIEHHS Ha/IHHOCTI IX (DYHKI[OHYBaHHSI 32 PaXyHOK SKOCTI IIPOEKTHUX POOIT Ta BiANOBIAHOTO 3HMKEHHS Oy-
NiBETbHO-EKCILTyaTaliinHuX BUTPAT.

KmiouoBi ciioBa: 30Ha BIIMBY MOCTa, MOCTOBMII IIepexi/l, POCJAMHHICTD HA 3allJIaBax, 3aBHCEHEeCHNI NOTIK, gedopMallii Ha 3araBax, 3a-
MJTaBHUI MOTIK, MOZiesIi TypOYJIeHTHOCTI.
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DEVELOPMENT OF A GEOMETRIC MODEL OF A NEW METHOD FOR DELIVERING EXTINGUISHING
SUBSTANCES TO A DISTANT FIRE ZONE (p. 88-102)

L. Kutsenko, V. Vanin, A. Naidysh, S. Nazarenko, A. Kalynovskyi, A. Cherniavskyi, O. Shoman, V. Semenova-Kulish, O. Polivanov,
E. Sivak

3anporoHoBaHa reOMeTPUYHA MOJIEJb HOBOTO CIIOCOOY IOCTABKM BOTHETACHOI PEYOBHHIL B 30HY MOKEKi, PO3TANIOBAHOI HA 3HAYHII Bij-
crani. Imes goctaBkn ocHoBana Ha MeXaHiuHiil omepartii MeTans. /1 1boro pedyoBuHy (HAIPHUKIAA, BOTHETACHUI MOPOIIOK) MTOMINIAOTh Y
TBep/y 060JIOHKY — creliainbuuii Konreiinep. ITic/s focTaBKu 3a JOMOMOIOIO CTAPTOBOTO MPUCTPOIO 10 MICIA TTOKEKI KOHTEHHEP MOBUHEH
BUBIJILHUTH PEUOBHHY, 1[0 CIIPUSATUME TACIHHIO MTOKEXKI.

VY Bimomomy crocobi BimmameHol IOCTaBKI BOTHETACHOI PEYOBHHN BUKOPUCTOBYETHCSI MHEBMATHYHA rapMaTa 3 KOHTEHHEPOM IHJiH-
apuuaHoi hopmu. B mpotieci 10cTaBKY IUIIHAP IIOBUHEH 06ePTATHCS HABKOJIO CBOEL OCI 1UIst 3abe3IeueH s cTiiikocTi pyxy. Po3kpyuyBaHHs
MUJIHAPa TIPU HOTO MPOXOJKEHHI IyJIOM TapMaTH BUKOHYE crelfianba TypOina. [Tpu dyHKIionyBanHi TypOiHM BUHUKAIOTH CKJIAIHOIII
PETYII0BaHHSI PO3IOILIY TIOTOKIB CTHCHEHOTO TOBITPst. Kpim TOro, MOTPiGHO CJIAKYBATH 32 FePMETHUHICTIO ITHEBMATHYHOI YACTUHU FaPMATH.

VY HOBOMY C1OCOGI OCTABKU BUKOPHCTOBYETHCS KOHTEHHED y BUIVISAL ABOX PO3HECEHNX BAHTAXIB, MOMIGHUN CIOPTUBHIN TaHTe.
[HirioBanHs pyxy rantesi 3AiHCHIOETHCS 3aBAAKK OJHOYACHIN /i BUOYXOBUX IMITYJIbCIB, CIPAMOBAHMX Ha KOKHWUN il BaHTa)K 3a3/asierijib
PO3PaxOBaHUM YHHOM. B pesysibraTi yTBOPIOETHCST 00€PTOBO-TIOCTYIIANBHUI PYX KOHTelHepa. [[Jis1 onucy AMHaMIKi PyXy TaHTeJli BUSHAYEHO
JlarparrKian, a TaKoXK CKJIaJIefio Ta PO3B’s3ano cucteMy Andepentnianbnux piBnans Jlarpamka apyroro poxay. Hasexeno npukiaamm Mozeso-
BaHH$ TPAEKTOPIil PyXy LIEHTPIB MAC BAHTAXKIB raHTeJli 3 ypaxyBaHHSM OIIOPY HOBITPS.

3arponoHoBaHuil CIOCi6 MIAHYETHCS MOKIACTH B OCHOBY HOBOI TEXHOJIOTI TToskeskoTacinust. [Ipo e cBiAYNTh HOBA CXeMa 3aIyCcKy raH-
Tesli 3a 0MOMOTOI0 BUOYXOBUX IMITYJIBCIB 3apsiiB ABOX MiponaTponis. Omep:Kari pesyibraTu A03BOJAIOTH OMIHUTH HEOOXI/IHI JJIst MeTaHHs
BEJIMYNHN BHOYXOBHUX IMITyJIbCiB, @ TAKOXK OI[IHUTH Bi/IIIOBi/IHI 3HAYEHHS Bi/[CTaHEll JOCTABKH TaHTEI.

Kiro4oBi ciioBa: reoMerpidHe MOJENIOBAHHs, ranTerenofiona hopma KoHTeitnepy, piBHsuus Jlarparmka Ipyroro poiy, 06epTOBO-TIO-
CTyHaJbHUII PyX KOHTeliHepa.
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SEARCHING FOR THE TWOFREQUENCY MOTION MODES OF A THREEMASS VIBRATORY MACHINE
WITH A VIBRATION EXCITER IN THE FORM OF A PASSIVE AUTOBALANCER (p. 103-111)

V. Yatsun, G. Filimonikhin, A. Haleeva, L. Krivoblotsky, Yu. Machok, M. Mezitis, N. Podoprygora, M. Sadovyi, G. Strautmanis

AHaITHYHO JOCIIIKEHO JUHAMIKY TPUMACOBOI BIOGPOMAIINHN 3 TIPAMOJIHIHHUM MOCTYHAMBHUM PYyXOM I1aTdopM i BiGpo3OyKyBaueM
Y BUIJISIL KYJIBOBOTO, POJIMKOBOTO 200 MasiTHUKOBOTO aBTOOAIAHCHPA.

BcTaHOBIIEHO iCHYBaHHS yCTaJEHUX PEKUMIB PyXy BiOpoMarmnuu, 6JIu3bKIX 10 IBOYACTOTHHX. Ha ux pyxax BaHTaxi B aBTOGANaHCHPI
CTBOPIOIOTH ITOCTIHHY HEBPIBHOBAKEHICTD, HE MOKYTb HAa3/[0OTHATU POTOP 1 3aCTPSIOTH Ha NeBHil yacToTi. [luM BaHTasKi PalIOIOTh SIK HepIInii
BIOPO3OYAHNK, 110 30Y/UKY€E Pe30HaHCHI BiGpallii 3 4acTOTOIO 3acTpsArants BaHTaxkiB. [[pyruii BIOGPo3OYAHUK YTBOPIOETHCS AeOaTaHCHOO Ma-
€Ot Ha Kopiryci aBrobamancupa. Maca 06epTaeTbest 3 4acToTo 0bepTanHst poTopa i 30yKye mBuan BiGpaltii 3 i€ yactoTo. ABTobaiaH-
cup 30y/UKY€ TPAKTHYHO i/1easibHi IBOYACTOTHI BiGpattii. BiZxuieH s Bijl IByX4acTOTHOTO 3aKOHY MPOMOPIINHHI BiHOMIEHHIO MacH BaHTaXIiB
110 Macy TIaThOPMH, Ha SIKill 3HAXOAUTHCST ABTOOATAHCUD 1 HE TIEPEBUIILYIOTH 5 %.

VY tpumacoBoi BibpoMamuHu TpU Pe3oHaHCHI (BJIACHI) YaCTOTH KOJUBAHb — (1, (2, q3 (q1<q2<q3) i Tpu BiamosiaHi HopMu KoIUBaHb
mrardopm. BaHTaski MOXKYTH 3aCTpsITaTH TIIBKM HA IIBUAKOCTSIX, OJM3bKUX 10: PE30HAHCHUX (BJACHUX) YaCTOT KOJHMBAHb BiIOPOMAIIIHL;
4acToTi 06epTaHHs POTOpa.

VY BibpoMaImuHm 3aBK /M iCHYE, TPIYOMY TIIBKU OJIHA, YACTOTA 3aCTPSITAHHSI BAHTAKIB, TPOXM MEHINA ITBUAKOCTI 06epTaHHsI POTOpa.

V pasi Maux CUJI B'SIBKOTO OIOPY B OMOpax y BIOpOMAIIMHU 31 301IbIIEHHAM MBUAKOCTI 00epTaHHsT POTOPa HOBI YaCTOTH 3aCTPsITaHHs
BaHTaXiB:

— 3'IBJIAIOTHCS TAPAMH B OKOJIi KOJKHOI BJIACHOT YaCTOTH KOJMBAHD BiGPOMAITHHI;

— OJIHA 3 YACTOT JICNIO MEHIIIE, & IHITa — M0 OiJIbIile BJIACHOT YaCTOTH KOJMBaHb BIOPOMAIINHY.

JIoBiTbHI CHITH B'SI3KOTO OTIOPY B OMOPaX MOKYTh 3aBaKATH MOSBI HOBUX YaCTOT 3aCTPSITaHHS BaHTaxkiB. ToMy B HallOL/IbIN 3araibHOMY
BUIIAJKY TAKUX 4acTOT Moske Oyt 1, 3, 5 a60 7, B 3a/1€5KHOCTI Bl IIBUAKOCTI 06epTaHHs POTOPA i BEIMYKH CUJI B'I3KOTO OTIOPY B OTIOPaX.

Onep:kani pe3yJIbTaTi 3aCTOCOBHI [I7IsT TPOEKTYBAHHST HOBIX BIOPOMAIIIH Ta /7SI YHCJIOBOTO MOJEMIOBAHHST IX ITHAMIKH.

KimouoBi cioBa: inepiiiinuii Bi6po3OyHuK, ABoYacToTHI BiOpailii, TpumMacoBa BiOpomalinHa, aBTobasancup, pesoHancHa BibpoManimia,
edext 3omepdenna.





