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Jluceprailii  OpUCBSYEHA  BUPIMICHHIO  aKTyaJlbHOI TpoOiieMu  —
JOCIIIJIKEHHI0O OCHOBHUX JUHAMIYHUX BIJIACTUBOCTEW  3alli300€TOHHUX Ta
cTasiePiOpoOETOHHUX KOHCTPYKIH Y (hopmi OAJIOK 1 IIJTUT.

Y ecmyni o0rpyHTOBaHO BHMOIp TEMH MAOCHIKCHHS, i1 aKTyaJIbHICTb,
MOKa3aHWil 3B'S30K POOOTH 3 HAYKOBUMHU TNIpOrpaMamu, IUIaHAMH, TEMaMH,
chopMybOBaHI MeTa Ta 3ajayl JOCHIIKEHb, HaBEACHI IMOJOXXEHHS HAyKOBOI
HOBU3HHU Ta MPAKTUYHOTO 3HAYEHHSI OTPUMAHUX PE3yJIbTaTIB.

[TinkpecroeTbesl, MO0 BUBUCHHIO TMOBEIIHKH 3aj11300€TOHHUX KOHCTPYKITIH
IpU CTAaTUYHIM A1 30BHIIIHIX HABAaHTAXEHb IMPUCBAYEHA BEJIMKA KUIBKICTh SK
TEOPETUYHUX, TaK 1 EKCIEPUMEHTAIbHUX pOOIT BITYM3HSIHUX 1 3apyODLKHHX
BucHHMX. IluTtanHg puHAMIKM OalloK, IIIAT, SK 1 IHIIAX 3a1300€TOHHUX
KOHCTPYKIIi{, BUCBITJIEHI HabaraTo Tipiie.

Takuii cTaH, OYEBHUIIHO, TMOSCHIOETHCS THM, IO JWHAMIYHI PO3PAXyHKHU
3a11300€TOHHUX KOHCTPYKIIM MOB'SI3aHl 3 PIIEHHSAM IIJIOT0 KOMILJIEKCY MHUTaHb:
BU3HAYCHHS MapaMeTPiB TUHAMIYHUX HABAHTAKEHb; TPAHUYHUX CTaHIB 1 CITOCOOIB
iX HOpPMYBaHHS; OOJNIK 3MIHM XapaKTEpUCTUK MILHOCTI Ta JAeQOopMaTUBHHUX
XapaKTEPUCTUK OETOHY Ta apMaTypH; BUBHAYEHHS 3yCUJIb B KOHCTPYKIISX 1 1H.

Y nepwiomy po3oini pobotu mpoaHasi3oBaHO CY4YacHHWI CTaH JOCIIIKECHb
(b13MKO-MEXaHIYHUX BllaCTUBOCTEN OeToHy Ta (iOpoOETOHYy THpH JUHAMIYHUX
BIJTMBAX, METOJIIB PO3PAXyHKY KOHCTPYKIIIM 3 IUX MaTepialliB MPU PI3HUX BHIIAX
konuBaHb. [loBemiHka Oynb-fKOro MaTepialy, B TOMY 4YHCIl 1 O€TOHY mpu
JVHAMIYHUX HAaBaHTAXEHHSX ICTOTHO BIAPI3HAETHCS Bij MO0 peakilii Ha CTaTUYHI
BIUIMBH, TOYHO TAKOX 1HIIMMHU OyAyTh MPY’KHI 1 AePOpPMATUBHI XapaKTEPUCTUKH.

Jns iX BU3HAUEHHA BIiAOMI TE€BHI BUAM BUIpoOyBaHb. [l OeToHy Taki



BUMIPOOYBAHHS ~ MPOBOAMIIMCSA  PI3HUMH  JOCIHIAHUKAMH, IO  CTOCY€TbCA
¢16pobeToHy, TO TYT HaBiTb pe3yJbTaTH CTaTHYHUX  BUIIPOOYBaHb
XapaKTePU3Y€EThCS BEJIMKUM PO3KUJIOM 3HaueHb, a JaHUX [0 JUHAMIYHUM
BUIIPOOYBAHHSIM 30BCIM MaJIo.

Cepen BiIOMHUX JI0 TEMEPINIHHOTO Yacy METOJIB JUHAMIYHUX BUIIPOOYBaHb
HalOLIBIIOrO MomupeHHs Ha0yB MeToa Konbchkoro ta 6arato ioro Mmoaudikalii,
M0 J03BOJISIIOTH BUMPOOOBYBAaTH 3pa3Kd B YMOBAaX pO3TIATYBaHHS, 3CYBY,
KOMOIHOBAaHOTO HaBaHTAXCHHS, 31 3MIHOIO 1CTOpii 1 MBHUAKOCTI Acedopmallii B
MpOIECl HABAaHTAXEHHS, MPU LUKIIYHUX 1 3HAKO3MIHHUX HaBaHTaKEHHSX.
bararouncenbHl €KCHEPUMEHTH MOKa3ylOTh OLIbII BUCOKY YJIapHY B’SI3KICTh
¢b16pobeToHy, 1m0 poOUTH HOTO MPUBAOIMBUM JUIsl 3aCTOCYBAHHS B KOHCTPYKIIAX,
IO MPAITIOIOTh MPH YAAPHUX Ta IMIYJIbCHUX HAaBAaHTAKCHHSX.

IlepcnieKTUBHUM BUSBISAETBCS METOHN Teinopa, SAKAM 4Yepe3 IPOCTOTY B
peamizaili 3HaXOAWTh IIMPOKE 3aCTOCYBAaHHS I BHU3HAUCHHS JUHAMIYHHX
BinactuBocTed. lleld meTon nae xopomn pe3ylbTaTd NpH BU3HAYEHHI MEXI
TEKy4OCTI ISl MaTepialliB, IMOBEMIHKA SKUX OJM3bKO 1O 1eaJbHO-TIACTUYHIM
MTOBEIIHKH.

JlocmipkeHHsT KOHCTPYKIIH 3 0eToHy Ta, 0co0auBO, 3 (piOpodeToHy, o
MpaIolTh TPU  JUHAMIYHMX BIUIMBaX, HOCITh OJWHUYHUM Xapakrtep, 1
OOMEXYIOThCS JIOKAJIbLHUMH CKCIIEPUMEHTaMHU, a00 YHCEIbHUM MOICTIOBAHHIM
0e3 y3araJbHEHHX BHCHOBKIB. BilbIl yBarm mpuAUIIETBCA JOCIIIKEHHIO TaKHUX
BUJIIB JIMHAMIYHUX HABaHTaXE€Hb, SIK IMITyJbCHE, YJapHE Ta BUOYXOBE, ajie¢ TYT
OCHOBHHMM IHCTPYMEHTOM € CYYaCHI CKIHYEHO-E€JIEMEHTHI POrpamu.

Jlpyeuit po30in NpuUCBIYECHUN TEOPETHUYHUM METOJIaM BU3HAYEHHS YacTOT 1
dbopM BIACHUX KOJUBaHL O&JOK 1 IUIMT, IO 3aCTOCOBYIOTHCS B KJIACHYHIN
JTUHAMIII.

[Ipu 1bOMY MIAKPECTIOETHCS, IO CTOCOBHO KOHCTPYKIIM 3 OETOHYy Ta
¢16pobeToHy BCi LI METOAM MAarOTh OOMEXKEHUN XapakTep, TOOTO 103BOJSIOTH

BHBYATH KOJUBAHHS MPHU MOYATKOBOMY MOAYIIO MPY>KHOCTI 200 MpU MOPIBHSHO



HEBEJIMKUX HABAHTAXKEHHSAX Ha KOHCTPYKIIIO, KOJHM aiarpamy JehopMyBaHHS
MaTepialy MOKHA BBa)KaTH JIIHIWHOIO.

OcHOBHE pIBHSHHS BUIBHMX KOJMBaHb OajloK, OCOOJMBOCTI HOTO
pO3B'I3aHHA TpPHU PI3HUX TPaHUYHUX yMOBax. HaBeneHI KOHKpPETHI YacTOTHI
PIBHSIHHS, U1l SIKMX OTPHUMaHI 4YacTOTH 1 BJIacHI (OpPMH KOJIMBaHb 3 METOIO
MOJAJIBIIOTO 1X 3aCTOCYBAHHS JIJISl PO3TISIHYTHX B POOOTI KOHCTPYKIIIH.

Jlo1aTKOBO MOKAa3aHo, 110 HIKYA YaCTOTa KOJMBAHb MOXKE PO3TIIAIATUCH, SIK
JUHAMIYHUN KpUTEPId KOPCTKOCTI 0aNOK, a BU3HAYEHHS MAKCUMAJIbHOTO MPOTHHY
B [TONIEPEIHBO HAIIPYKEH1M OaLll MOMXJIMBO 32 HMXKYOIO YACTOTOIO KOJIMBAHb.

Jam po3riisiHyTO aHaJITUYHE BHU3HAYEHHS 4acTOT 1 ()OPM KOJUBAHb IUIMT.
OcoOnuBa yBara NPUAUISIETbCS TPSIMOKYTHIM IUIMTI TOCTIMHOI TOBIIMHHM, IO
HIAPHIPHO OMepTa MO NPOTHICKHUM CTOpPOHaM, 00 1€l IyKe BaKIUBUU B
IPAKTUYHOMY BIJIHOIIEHHI BUIIAJ0K MA€ aHAJITUYHE PILICHHS, SIKE B MOJAJIBIIOMY
Oyzae 3acTocoBaHO y poOOTi. JlJs IHIIMX rPaHUYHUX YMOB IPONOHYETHCS BXKUBATH
ACUMITOTUYHUN METOJI pPO3PaxXyHKY ILITUT.

Y  mpemwvomy  po3oini  HaBeneHi - pe3ylbTaTH aHAJITUYHUX,
€KCIIEPUMEHTAJIbHUX 1 KOMI'FOTEPHUX JTOCHIIKEHb JUHAMIKH OaJIoK.

CnouaTky Oynu BUKOHaHI BUMPpoOyBaHHS (Hi0poOeTOHY HA yAapHY B'S3KICTb.
[Inan mpoBeneHOTO EKCIEPUMEHTY MO BU3HAUYECHHIO YIApHOI B'S3KOCTI BKJIHOYAB
nBa eranu. Ha nepiiomy erami MIIHICTB 1 AeOpMalliiiHl XapaKTepUCTUKH OETOHY 1
ctanediOpoObeToHy BU3HaYaNKCs Ha OeTOHHUX mpu3Max pos3mipamul00x100%400
MM 1 kybax 100x100x100 mm. Ha npyromy erami Oyiau BUTOTOBJIEHI 3pa3Ku 3
0eToHy 1 cTanediOpoOETOHY ONTUMAJIBHOTO CKJIaay, MPOBEJEHI EKCIIEPUMEHTH T10
BH3HAUCHHIO CTAaTHYHOI Ta JWHAMIYHOI MIIHOCTI NIPW BHTHHI, a IIOTIM —
BUNPOOYBaHHS HA yAapHY B'A3KICTh Ha MasTHHUKOBOMY Korpi MK-30.

HactynuuMm Oyno ekcriepiMeHTajdbHe BU3HAYEHHS BJIACHUX 4YacTOT 1 popM
KOJIMBaHb 3aJ11300€TOHHUX Ta (PiOp0OETOHHUX OAJIOK.

Jlis mpoBeneHHs eKCIEePUMEHTATbHUX JIOCHIHKeHbh 3a Y4acTi0 aBTopa
po3pobieHo BumnpoOyBambHMi cTeHn MODAL-2, skuii mpoWIoB HEOOXigHY

Bepudikarliito. ExcriepuMeHTaabHO 1 aHANITHYHO (110 (popMysiaM Jpyroro po3aury



poOOTH)  BHU3HAYEHI  BJIACHI  YacTOTH  KOJIMBaHb  3alli300€TOHHUX 1
ctaneiOpobeToHHNX Oanok. ApMyBaHHS BCIX 0ajlOK CTEPKHEBOIO apMaTypoOIo
Oyn0 onHakoBUM. [[0aTKOBO 4acTOTHM BU3HAYEHI 13 3aCTOCYBaHHSIM YHMCEIIbHO-
AaHAJIITUYHOTO METOJy TpaHUYHUX €JIEMEHTIB. BH3Haue€HO TaKoX YacTOTH
KOJIMBaHb 3 ypaxyBaHHSAM HENIHIAHOI jiarpamMu JedopMyBaHHS OCETOHY 1
bh10pobdeTonHy.

HaoctanHe BHKOHAaHO KOMIT'IOTEPHE MOJICIIOBAaHHS Ta  CKIHYEHO-
CJIEMEHTHUN MOJalibHUN aHanmi3 0anok y 4otupbox mnporpamax — JIIPA-CAIIP,
SCAD, ANSYS i SOFiSTiK. HaBeneHo nopiBHSUIBHUIM aHali3 BCIX OTpUMaHUX
TaHUX.

Y uemeepmomy po3oini posrismaerbcs AWMHAMIKA 3alli300€TOHHHX 1
($10pOOETOHHUX MYCTOTHUX TUIUT MEPEKPUTTS 1 A€POJIPOMHUX TUIHUT.

CepiiiHi yCTOTHI 1 a€pOJIPOMHI IUIUTA BUTOTOBIICHI Ha Tianpuemctsi TOB
«BenmukononuHcekuii 3aBox 3BK» y nBox BapiaHTax — 3BUYaliHOMY Ta 3
J0/IaBaHHAM cTasieBOi (p10pH, a MOJIEN1 MIMT BUTOTOBJIEH] B JJabopaTtopii Kadeapu
OyIiBeNbHOT MEXaHIKH, € ¥ MPOBEACH1 BC1 BUIIPOOYBaHHS.

BusHaueHi MexaHI4HI XapaKTEpUCTUKA BHKOPUCTOBYBAHUX MaTepialiB.
Po3risiHyTo BUTBHI KOJUBAHHS MOJIEIBHOT IMYCTOTHOI TUIMTH Y BapiaHTax: O€TOHHA
Ta (hi0poOeTOHHA TUIMTA, MIAPHIPHO OOMepTa MO YOTHUPHOX CTOPOHAX Ta Taka XK
IUIUTA, MIAPHIPHO 00IepTa Mo IBOX KOPOTKUX CTOPOHAX MPH BUIBHUX JIBOX 1HIIUX
cTopoHax. PO3MIsiHYTO cepiifHi MyCTOTHI IUIMTH, MIAPHIPHO OOMEpTI MO JBOX
KOPOTKHX CTOPOHAX MPH BUIBHUX JIBOX 1HIITUX CTOPOHAX.

Bu3zHaueH1 BacH1 4acTOTH 1 (JOPMH KOJIUBAHb CEPIMHUX a€POJAPOMHUX TUIUT
Ta iX MojeNed Mo JABOX CXeMaX HABaHTAKEHHS — B CEPEIWHI MPOJBOTY Ta Ha
KoHco. B ycix Bumagkax yactotd 1 ¢GOpMHM BJIaCHUX KOJIMBaHb BHU3HAYEHI
aHAJIITUYHO, EKCIIEPUMEHTAJIBHO Ta MUIIXOM KOMIT'FOTEPHOTO MOJEIIOBAaHHS 1
CKiHYeHO-eneMeHTHoro aHamnizy y mporpamax SOFiSTiK 1 ANSYS. Haseneno
NOPIBHSUIBHUM aHai3 BC1X OTPUMAHUX JIaHUX.

BunpoOyBanHs 3pa3kiB $h16poOETOHY 3 Pi3HUMHU BiJICOTKAMU JUCTIEPCHOTO

apMyBaHHS Ha YJapHY B'S3KICTb (BUKOPUCTOBYBaJMCS Tpu TUnU (Pidpu — 13



3arHyTUMU KIHIISIMH, XBWJIhOBA W TUTIOIICHA) TOKAa3aJd, IO YJapHa B'S3KICTh
CYTTEBO 3pOCTa€ MpH HasBHOCTI ¢iOpu, ame Tun (iOpu He BHSBISIE Ha HeEl
MPaKTUYHO HISAKOTO BIUIMBY. 3pa3Ku, apMoBadi 31 3MictoM ¢iopu 1,0 1 1,5 %
HE3HAYHO BIJPI3HSAIOTHCS MO YJAApHii B'S3KOCTI, IO Ja€ MiACTaBy pEKOMEHIYBaTH
1,0 BiICOTOK JUCIEPCHOTO apMyBaHHS 3a o00CATOM, SK TpPHU CTaTHYHUX
HABAHTAXKEHHAX, TaK 1 MPU TUHAMIYHHUX.

AHami3 pe3ynbTaTiB JOCHIKEHHS OalloKk TMOKa3aB, IO CIEKTpP 4YacToT,
O0YHMCIICHUH METOAOM CKIHYCHHMX €JIEMEHTIB, Ha 4 % HIKYUN, YUM OOYMCIICHUI
aHajmiTuyHO; pe3ynbTaTtu po3paxyHky B SOFiSTiK na 2 % BiApi3HAIOTHCS Bij
pesyabTariB, orpumanHux B IIK JIIPA; po30iXHICTE 3 eKClepUMEHTaIbHUMU
nanumMu nocsirae 20 %, mpuyoMmy, yci 4acTOTH, OOYHMCIICHI €KCIEPUMEHTAIBHO,
OJIBIIII YaCTOT, OOYMCIICHUX aHAIITUYHO a00 METOJIOM CKIHUCHHHX €JIEMCHTIB.

AHami3 pe3yabTaTiB JIOCHIPKEHHS IMYCTOTHUX Ta aepoAPOMHUX IUIUT
MOKa3aB, [0 CHEKTP YacTOT, 0OYUCICHUI METOJOM CKIHUEHUX €JIEMEHTIB, Ha 4 %
HIDKYUN, YUM O0YMCIICHUN aHAIITUYHO; pe3yibTati po3paxyHKy B SOFiSTiK na 2
% BIIPI3HAIOTBCA BiJl pe3yibrariB, oTpuMmaHux B ANSYS; po30ikHICTH 3
€KCIIEpUMEHTAJIbHUMU JaHUMU Jocsrae 15 %, mpudyoMy, yci 4acTOTH, OOUYHMCIIEHI
CKCTIICPUMEHTAJIbHO, OUIBII YacTOT, OOYMCICHMX aHAMTHYHO abo MEeTOI0M
CKIHUEHHUX €JIEMEHTIB.

Y BCiX TMpOBEACHHMX HNOCHKEHHSX CHEKTp 4YacToT (hiOpoOeTOHHUX
KOHCTPYKIIIH BHIIUA, HDK y OCETOHHMX, IIO0 Ja€ IIiJICTaBy PEKOMEHIyBaTH
(G16po0eTOH 111 BUTOTOBJIEHHS KOHCTPYKUIN, K1 OyJQyTh MpalioBaTH B yMOBax
IUHAMIYHUX BILJIMBIB.

KuarwuoBi ciaoBa: OeroH, ¢iOpoOeToH, AMHAMiKa, MOJAIBHHM aHai3,
JacTOoTa KOJMBaHHSA, (opMa KOJMBAHHS, CEKCIEPHUMEHT, METOJ] CKIHUYCHUX

eneMenTiB, SOFISTIK, ANSYS.



SUMMARY

Korniichuk T. S. Dynamics of steelfiberconcrete structure. — Qualifying
scientific work on the rights of the manuscripts.

The dissertation on competition of a scientific degree of the doctor of
philosophy on a specialty 192 — Construction and civil engineering. — Odessa State
Academy of Civil Engineering and Architecture, Odessa, 2021.

The dissertation is devoted to the decision of an actual problem — to the
study of the main dynamic properties of reinforced concrete and reinforced
concrete structures in the form of beams and slabs.

In the introduction the choice of the research topic is substantiated, its
urgency, the connection of work with scientific programs, plans, themes is shown,
the purpose and tasks of researches are formulated, the provisions of scientific
novelty and practical value of the received results are resulted.

It is emphasized that a large number of both theoretical and experimental
works of domestic and foreign scientists are devoted to the study of the behavior of
reinforced concrete structures under the static action of external loads. Issues of
dynamics of beams, slabs, as well as other reinforced concrete structures, are
covered much worse.

This state is obviously explained by the fact that the dynamic calculations of
reinforced concrete structures are associated with the solution of a range of issues:
determining the parameters of dynamic loads; limit states and methods of their
rationing; accounting for changes in strength characteristics and deformable
characteristics of concrete and reinforcement; determination of efforts in
constructions, etc.

In the first section of the work the current state of research of physical and
mechanical properties of concrete and fibro concrete under dynamic influences,
methods of calculation of structures from these materials at different types of

oscillations are analyzed. The behavior of any material, including concrete under



dynamic loads is significantly different from its response to static effects, just as
others will be elastic and deformable characteristics

To determine them, certain types of tests are known. For concrete, such tests
were conducted by various researchers with regard to fiber concrete, then even the
results of static tests are characterized by a large scatter of values, and data on
dynamic tests are very small.

Among the hitherto known methods of dynamic testing, the method of Kola
and many of its modifications have become the most widespread, allowing to test
samples under tensile, shear, combined loading, with changing history and rate of
deformation during loading, cyclic and alternating loads. Numerous experiments
have shown higher impact strength of fiberglass, which makes it attractive for use
in structures operating under shock and impulse loads.

The Taylor method is promising, which due to its ease of implementation is
widely used to determine the dynamic properties. This method gives good results
in determining the yield strength for materials whose behavior is close to the ideal
plastic behavior.

Studies of structures made of concrete and, in particular, of fibro concrete,
operating under dynamic influences, are isolated in nature and are limited to local
experiments or numerical simulations without generalized conclusions. More
attention is paid to the study of such types of dynamic loads as pulse, shock and
explosive, but here the main tool is modern finite element programs.

The second section devoted to theoretical methods for determining the
frequencies and shapes of natural oscillations of beams and slabs used in classical
dynamics.

It is emphasized that with respect to concrete and fiber concrete structures,
all these methods are limited, ie allow to study the oscillations at the initial
modulus of elasticity or at relatively low loads on the structure, when the
deformation diagram of the material can be considered linear.

The basic equation of free oscillations of beams, features of its solution

under different boundary conditions. Specific frequency equations for which



frequencies and natural forms of oscillations are received for the purpose of their
further application for the designs considered in work are resulted.

Additionally, it is shown that the lower oscillation frequency can be
considered as a dynamic criterion of beam stiffness, and the determination of the
maximum deflection in the prestressed beam is possible by the lower oscillation
frequency.

Next, we consider the analytical definition of frequencies and forms of
oscillations of the plates. Particular attention is paid to a rectangular plate of
constant thickness, which is hinged on opposite sides, because this very important
case in practical terms has an analytical solution, which will be used in the future.
For other boundary conditions, it is proposed to use the asymptotic method of plate
calculation.

In the third section the results of analytical, experimental and computer
researches of dynamics of beams are resulted.

Initially, tests of fiberglass for impact strength were performed. The plan of
the experiment to determine the toughness included two stages. At the first stage,
the strength and deformation characteristics of concrete and reinforced concrete
were determined on concrete prisms 100x100%x400 mm and cubes 100x100x100
mm. In the second stage, samples were made of concrete and reinforced concrete
of optimal composition, experiments were performed to determine the static and
dynamic bending strength, and then — tests for toughness on the pendulum copra
MK-30.

The next was the experimental determination of natural frequencies and
oscillation forms of reinforced concrete and fiber concrete beams.

A test bench was developed for experimental research with the participation
of the author MODAL-2, which has passed the required verification.
Experimentally and analytically (according to the formulas of the second section of
the work) the natural frequencies of oscillations of reinforced concrete and
reinforced concrete beams are determined. Reinforcement of all beams with rod

reinforcement was the same. Additionally, the frequencies are determined using



the numerical-analytical method of boundary elements. The oscillation frequencies
are also determined taking into account the nonlinear deformation diagram of
concrete and fibro concrete.

Finally, computer modeling was performed and elemental modal analysis of
beams in four programs was completed. — LIRA-SAPR, SCAD, ANSYS i
SOFIiSTiK. A comparative analysis of all obtained data is given.

In the fourth chapter the dynamics of reinforced concrete and fibro concrete
hollow core slabs and aerodrome slabs is considered.

Serial hollow and airfield plates are made at the enterprise "Velikodolinsky
plant ZBK" in two versions — ordinary and with the addition of steel fiber, and
models of plates are made in the laboratory of the Department of Structural
Mechanics, where all tests were conducted.

The mechanical characteristics of the used materials are determined. The
free oscillations of the model hollow slab in the variants are considered: concrete
and fibro concrete slab, hinged on four sides and the same slab, hinged on two
short sides with two other free sides. Serial hollow slabs hinged on two short sides
with two other free sides are considered.

The natural frequencies and forms of oscillations of serial aerodrome plates
and their models are determined according to two load schemes — in the middle of
the span and on the console. In all cases, the frequencies and forms of natural
oscillations are determined analytically, experimentally and by computer modeling
and finite element analysis in programs SOFiSTiK and ANSYS. A comparative
analysis of all obtained data is given.

Tests of fiber concrete samples with different percentages of dispersed
reinforcement on toughness (used three types of fiber - with curved ends, wave and
flattened) showed that the toughness increases significantly in the presence of
fiber, but the type of fiber has almost no effect on it . Samples reinforced with a
fiber content of 1.0 and 1.5% differ slightly in toughness, which gives reason to
recommend 1.0 percent dispersed reinforcement by volume, both under static and

dynamic loads.



Analysis of the results of the study of beams showed that the frequency
spectrum calculated by the finite element method is 4% lower than calculated
analytically; the results of the calculation in SOFISTIK differ by 2% from the
results obtained in the PC LIRA; the discrepancy with the experimental data
reaches 20%, and all frequencies calculated experimentally are greater than the
frequencies calculated analytically or by the finite element method.

Analysis of the results of the study of hollow and aerodrome plates showed
that the frequency spectrum calculated by the finite element method is 4% lower
than calculated analytically; the results of the calculation in SOFISTiK differ by
2% from the results obtained in ANSYS; the discrepancy with the experimental
data reaches 15%, and all frequencies calculated experimentally are greater than
the frequencies calculated analytically or by the finite element method.

In all studies, the frequency range of fiber concrete structures is higher than
that of concrete, which gives reason to recommend fiber concrete for the
manufacture of structures that will work under dynamic influences.

Keywords: concrete, fibro concrete, dynamics, modal analysis, oscillation
frequency, oscillation shape, experiment, finite element method, SOFISTiK,
ANSYS.
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