AHOTAIIS

Kipiuenxo /[. O. Hecywya 3aaTHICTh aepoOJPOMHHUX 1 JOPOXKHIX IUIUT 3
bi16pobeTony.

Hucepramiss Ha 3m00yTTS HAYKOBOTO CTyINeHs JoKTopa (inocodii 3a
crietiayipHIicTIO 192 — ByAiBHUIITBO Ta MBLIbHA 1HXEHepis. — OnechbKa Jaep)kaBHa
akaziemist OyiBHUIITBA Ta apxiTekTypu, Onmeca, 2023.

HuceprartiiiHe AOCTIIPKEHHS MPHUCBSIYEHE BUBUEHHIO BIUIUBY JTUCIEPCHOTO
apMyBaHHsI OCTOHY cTajieBoro (piOpor0 Ha HeCcydy 3JaTHICTH Ta J1e(OpPMATUBHICTh
aepoJIPOMHUX Ta JOPOKHIX TUIHUT.

Y Berymi  mpuBeneHe  OOTpyHTYBaHHST BHOOPY TEMH  JIOCIHIJIKEHHS,
chopMybOBaHI MeTa Ta 3ajayl JOCTIKEHb, HAYKOBa HOBH3HA Ta MPAKTUYHE
3Haue€HHA pOOOTH, MpeJCTaBieHa ii 3arajibHa XapakTEepPUCTHKAa Ta 3B 530K 3
HAyKOBHUMH MPOTPaMaMHu.

VY nepumomy po3aiii nquceprailii npeIcTaBiIeHUN AeTalbHUN OTJIs]] Ta aHali3
ICHYI04O1 HOPMATHBHOi 0a3uW pO3paxyHKIB JOPOXKHIX Ta aepOJAPOMHHUX IUIUT 1
myOJTiKallii, o BiAOMBAIOTh JOCSTHEHHS BITYM3HSHUX Ta 3aKOPJOHHUX HAYKOBIIIB
CTOCOBHO HECY4Oi 3/JaTHOCTI Ta 1€(OPMAaTUBHOCTI a€POJIPOMHHUX 1 JOPOKHIX TUIUT.
OcoOnuBy yBary MpUIICHO PpO3MJISIAY ICHYIOUMX HOPMATHUBHUX JOKYMEHTIB
VYkpaiHu 1 IpOMNOHOBAaHUX y HUX AHAIITHUYHUX Ta E€KCHEPUMEHTAIbHUX METO[IIB
JOCITIJIKEHHS TUTUT. 3a3HA4YE€HO, 1110 HOMEHKJIATypa IUIUT JIJisi 301pHUX JOPOKHIX
MOKPUTTIB 3HAYHO INUPIIE, HIK aCPOJPOMHHUX: IUTUTH BUITYCKAIOTHCA SIK 3
MOTIEPETHRO HAIPY)KEHOI0, TaK 1 3 HEHANPYXXEHOI0 apMaTyporo. Po3paxyHok
OeTOHHUX, 3ai300eTOHHUX Ta (IOPOOETOHHUX aEPOJPOMHHUX 1 JOPOXKHIX TUIUAT
CJIiJT BAKOHYBATH 3a TPAHUYHUMH CTaHAMU TIEPIIOI Ta APYroi IpyTl.

3rinto 3 JCTY, BumnpoOyBaHHS IOPOXHIX TUIMT 3 MIITHOCTI Ta
TPIITMHOCTIMKOCTI CJIiJ] MPOBOAUTH 3a IPOJIBOTHOK CXEMOIO HaBaHTAKCHHS, a
BunpoOyBanHs aepoapomMHux miut JCTY pexomeHaye NpoOBOAUTH 3a JBOMA

CXeMaMH HaBaHTAXEHHS — Y TIPOJLOTI Ta Ha KOHCOJTI.



€pporneiicbki TexHiuHl cTangaptd (EN) tak camo, sk 1 HOpMH YKpaiHw,
PEKOMEHIYIOTh ~ BUKOHYBaTH  PO3PaxyHOK OETOHHHX, 3ali300€TOHHHX 1
G16po0ETOHHUX TUTUT 32 TPAHUYHUMH CTaHaMU Mepuioi Ta apyroi rpyn. OmHak
ictotHa BigMiHHICTE EN monsrae B TOMy, IO BOHU MPOIMOHYIOTH MaplliajibHi
KoeIII€EHTH HAIHHOCTI.

Ananoriyai Hopmu, 1o aitotb 'y CHIA, — ACI 318 «Bumorn no
OyaiBeTbHUX HOPM TSI KOHCTPYKIIIHHOTO OE€TOHY 1 KOMEHTapi» — Jal0Th Taki XK
peKoMeHaaItii.

[Mogo BumpoOyBaHb IUIMT 3 MIIHOCTI Ta TPIIIMHOCTIMKOCTI, yCl HOPMHU
PEKOMEHIYIOTh JIJIsl IOPOKHIX IUIUT TUIBKH MPOJBLOTHY CXEMy HaBaHTAXEHHS, a
JUIsl BUIPOOYBaHHS a€pOIPOMHHUX IUTUT — JIB1 CXEMHU HABaHTAKEHHS.

VY xoa1 aHamizy myOJiKaniid, IpUCBIYEHUX TEMaTHUILl JUCEPTALINHOI poOOTH,
BCTAHOBJIEHO, 1110 MEPI JOCTIIKEHHSI JOPOKHIX Ta aepOJAPOMHUX IUIUT HAJIEKATh
b.M. Kemoukiny Ta A.Il. CuHIIMHY, SIKI BUKOPUCTOBYBAJIN PO3PAXyHKOBY CXEMY
IUTUTH Ha TPYXHIA OCHOBI. [lepeBakHa OUIBIIICTh BYEHUX, SIKI 3alMaMCs LIEIO
npo0JeMor0 TMiciis HUX, y TOMY WYHCII W Cy4acHl JIOCHIJIHUKH, TaKOX
JOTPUMYBAJIUCSI PO3PaXyHKOBOI CXeMM IUIMTH Ha TpYXKHiM ocHoBi. Crpasmi,
CIIOPYIM TaKOTO POy € 0araTopa3oBO CTaTMYHO HEBU3HAYCHHMH CHCTEMaMH,
OCKIJIbKA BOHH, CTUKAIOUHCH 13 OCHOBOIO BCIMa TOUYKAMHU CBO€1 HIXKHBOI MTOBEPXHI,
MalTh HE3JMIYeHHY O€3Jli4 TOYOK 3ITKHEHHS — OIOop, L0 BU3HAYAE 3HAYHY
TPYJHICTh PO3PAXYHKY, OCOOJMBO, SKIIO BPaxyBaTH, IO OMOPU TI€IO YU 1HIIOIO
MIPOTO TIO/IATITUBI.

TakuM dYHHOM, MDK aHATITHYHUMH pPO3paXyHKaMH aepoAPOMHHX Ta
JOPOKHIX TUIAT Ta EKCHEPUMEHTAIBbHUMH JOCTIPKCHHSIMHU CIIOYAaTKy ICHYE
NPUHIIMIIOBA PI3HULS, OCKIJIBKM BOHU IPYHTYIOTBCS HAa PI3HUX PO3PAXYHKOBUX
cxemax. 3BIJICM BHIUIMBA€ BHUCHOBOK IMPO Te, IO 30ir pPO3paxyHKOBUX Ta
eKCMEPUMEHTAIbHUX JaHUX TPO HeCcydy 3JaTHICTb Ta TPIIIUHOCTIUKICTD
aepOJPOMHHX Ta JAOPOXKHIX IJIUT MOXXKE HOCHTH CYTO BHITAJIKOBUN XapakTep, Ha

BIJIMIHY BiJl IHIITUX KOHCTPYKITIH.



Y napyromy po3aiiii  poOOTH HaBelIeHI METOAMKA Ta PE3yIbTaTH
EKCIIEPUMEHTAJILHUX JIOCITIIPKEHb TOPOKHIX Ta a8POIPOMHHUX TITHT.

BianoBimHo g0 mporpamMy  JOCHIIKEHb MIIHOCTI Ta TPIITAHOCTIMKOCTI
JIOPO’KHIX Ta aepOJAPOMHHUX IUIUT HA 3aMOBJICHHS Kadeapu OyniBeTbHOI MEXaHIKU
Ha mignpuemctBi TOB «Bemukogomuucekuii 3aBog 36K» Oyino BUTOTOBIEHO ABI
JIOPOKHI Ta JIBl aepoJAPOMHI IUTUTH. Y KOXHIM 3 IIUX TPYyN OJHA ILIUTa
BUTOTOBJICHA 13 3a/li300€TOHY 3a TPAAUIIIHHOI 3aBOJCHKOI0 TEXHOJIOTIEIO
cepiiiHOro BUpOOHUIITBA, a B PYTy JoJaBajacs craineBa ¢piopa B kiibkocTi 1 % 3a
oOcsiroM. BurnpoOyBaHHSIM CepiiHUX TUIUT NEpeIyBalid BUIPOOYBAHHS MOJEIBHUAX
3pa3KiB, IO 1 CTAJIO OJIHUM 13 3aBJIaHb 1aHO1 pOOOTH.

[IpoBeneHi ekcriepuMeHTaIbHI JOCTIHPKEHHS HAa MOJENBHUX 3pa3KaxX IUIAT
BKJIIOYAJIMU B cebe Tpu erand. MeTow mepumoro erany OyJo BH3HAYEHHS
ONTUMAJIbHUX  XapaKTepUCTUK cTanediOpodbeToHHOT cymimi. Jlas  1mporo
BHU3HAYaslacsd KyOMKoBa MIIHICTh cTasiediopodeTony Ha 3pazkax 100x100x100 mm.
[Ipu oMy BapiroBaBCs BICOTOK JMCIIEPCHOTO apMyBaHHs, sikuid ctanoBuB 0,5 %,
1,0 % u 1,5 %, a Takox po3mip ¢dpakiii KpymHOro 3arnoBHIOBaya (1ebiHb) — 3
po3MmipoMm ¢pakuii < 10 MM B oJHI# cepii BunpoOyBanb Ta < 20 MM — B JIpyTi.
OpHouacHO BHU3HAyanacs KyOMKOBa MIIHICTh 3BHYAMHOTO OETOHY MPH THUX K
po3Mipax KpyImHOTo 3aroBHIOBa4ya. Behoro O0yso mpoBeneHo 8 cepiii BUIIpoOyBaHb
no 9 3pa3kiB B KOXHIA. Pe3ynbraTu 1bOro €Tamy mokasajiu, 10 ONTUMAIbHUMU
XapakTepucTukaMu (Hi0poOEeTOHHOI CyMIIlll € MaTPULIA 3 KPYITHUM 3allOBHIOBaYEM
dpaxmii <10 mm mpu 1,0 % ¢diGpoBoro apmMyBaHHS.

Jlnst BUnpoOyBaHb MOJENEN JOPOXKHIX Ta a€pOJPOMHHUX IUIMT PO3POOJICHUN
yHIBepcaibHU# CcTeHa. BuroTtoBieni mMojem miuT — 12 3paskiB, MICTh 13 SKHX
MaJli JI0JJaTKOBE JUCIIEPCHE apMyBaHHA Y KUIbKOCTI 1 % 3a obcsirom. Ha npyromy
eTami 6 3pa3KiB JIOCHIKYBAIKCS 3a MPOTOHOBOIO CXEMOIO HAaBAaHTAKEHHS, a Ha
TpeThOMY eTami Ime 6 3pa3kiB — 3a KOHCOJIBHOIO CXEMOK HaBaHTaXKEHHS.
BukoHaHe KOMIT' FOTEpHE MOJICIIIOBAHHS Ta CKIHYCHO-CJICMEHTHUN aHalli3 IUIUT Y

nsox mporpamax — IIK JIIPA-CAIIP i SOFISTiIK. HaBeneHo moOpiBHSIBHMIA



aHaii3 pe3yJbTaTiB, OTPUMAHUX EKCIEPUMEHTAJIbHO, METOJOM CKIHYEHHX
€JIEMEHTIB Ta 332 PEKOMEHAI[ISIMU IIF0YUX HOPMATUBHUX JOKYMEHTIB.

TpeTiii po3ain nuceprariii NpUCBIYEHUM po3paxyHKaM JOCIIKYBAHUX ILIUT
3a HOpMaJbHUMHU Tepepizamu. CniJ 3a3HAYUTH, IO, K y 3apyOiLkHIN, 1 Yy
BITYM3HSHOI HAYKOBOI JITepaTypl HEMAa€ €IWHOTO MIAXOAY A0 PO3B’sI3aHHS i€l
npo0emMu, 110 YacTo NPU3BOAUTH /10 3HAYHUX PO301KHOCTEN y pe3ybTaTax.

Jlis Bu3HA4YeHHs HeCy4oi 3JaTHOCTI B JaHid poOoTi Oynu mpoBeneHi
TEOPETUYHI Ta EKCIEPUMEHTalbHI JOCHPKeHHs IIUT. Po3mipu  moxeneit
3a11300€TOHHUX Ta cTajaediOpoOeTOHHUX TUIUT CTaHOBWIM 1375x825x65 mwm.
OOuaBi cepli WIMT OyJM apMOBaHI IPOCTOPOBHM KapKAcOM, SIKMW CKJIaJaBcs 3
JIBOX CITOK apMaTypu tuny Bp-—1 niamerpom 5 Mm.

[leBHI TEOpEeTHYHI pO3paxXyHKH BHUKOHYBAJIMCS 3a CEpi€l0 CTAHAApTIB,
HOPMATHUBHUX JOKYMEHTIB Ta METOJMK. TEOpeTHyHl Ta eKCIepUMEHTAJIbHI
JNOCTIPKEHHSI TPOBOJWIIMCA 3a JBOMa €TalmaMu s JBOX cepidl IUIMT —
3a;11300€TOHHUX Ta cTanediOpoOEeTOHHUX, MPU MPUKIAJaHHI HABAHTAXKEHHS Y
IPOJbOTHIN a00 Y KOHCOJIbHINA YacTUHaX. TeopeTHUHUN po3paxyHOK BUKOHYBABCS
3a MIIHICTIO HOPMAJIBHHUX TMEPEpi3iB MJisl TMepepizy MPSIMOKYTHOTO MpodiiI 13
MOJIBIMHOIO HEHAINPYXEHOI apMaryporo. Po3paxyHKH BUKOHYBaJIWCSA TSt
CJIEMEHTIB 3aJ11300€TOHHUX Ta cTajaediOpOOETOHHNX KOHCTPYKIIIN 32 TpaHUYHUM
ctaHoM | rpynu Ha Ji10 3rMHAJBHUX MOMEHTIB Ui APYroi (opMH pIBHOBAru —
TOOTO y mepepisi € 30Ha PO3TATY.

Posrnsmanuca  3amizo0eroHHl Ta (HiOpOOETOHHI TUIMTH 3a JBOX CXEM
HaBaHTa)XCHHS — MPOTOHOBOI Ta KOHCOJBHOT.

Mogeni Ut 13 3a11300€TOHY po3paxoByBaiu 3a Metoaukoro [lomskosa JIIL.,
Jlucenko €.®., Ky3nenonoi JI.B Ta 3a meromukoro JICTY b.B.2.6-156:2010
«beToHHI Ta 3a11300€TOHHI KOHCTPYKIlI 3 BaXKOro OETOHY», MOJENl IUIUT 13
bi6poderony — 3a wmetomukorwo JICTY H.B.B.2.6-78:2009 «HacranoBa 3
MPOEKTYBaHHS Ta BUTOTOBJIEHHS CTanediOpOOETOHHMX KOHCTPYKLIW» Ta 3a
JACTY-H b B.2.6-218:2016 «HactaHoBa 3 mNpoeKTyBaHHS Ta BUTOTOBJICHHS

KOHCTPYKIIIH 3 TUCIIEPCHOAPMOBAHOTO OeTOHY» . JIJi IOPIBHSHHS 32 METOJUKOIO,



mo npuseaena B JICTY-H b B.2.6-218:2016, takox Oyna 37iiicHeHa mepeBipka
MIIIHOCTI AlarpaMHUM MeTo/IoM IIUTH Ned 13 ctanedidpoOeToHy 3a 3rHHATbHUMU
MOMEHTaMH y KOHCOJIbHIM YaCTHHI.

HaBeneni 3HaueHHs 3TrMHAIBHUMX MOMEHTIB JUIS KOKHOI MOJENl IUIMT, IO
Oyau OTpUMaHl TEOPETHYHMM 1 EKCIEPUMEHTAIBHUM  IIUIAXOM, J00pe
Y3rOKYIOThCI MK coOoro. [l 3ami300€TOHHMX IIMT TpH 000X cXemax
HaBaHTa)XCHHA BinxuieHHs ckiaaae 10 %, a mist pidpoderonnux — 0,4 %.

B 4erBepromy po3aiii nucepTtailiiiHoi poOOTH MpelCcTaBieHl PO3PAXyHKU
JOCITIKYBaHUX IUTUT 3a MOXMIMMH Tiepepizamu. CtanediopodeToH Ta 3ami300eToH
€ HEOJTHOPIIHUMH MaTepiajiaMu. B «Tpy»kH1iD» cTazii BOHU CTalOTh KPUXKUMHU, Ta
3pOCTa€ pamnTOBICTh BHUEPIAHHS HECY4Ol 3/1aTHOCTI. Y OUIBIIIN CKJIAHOCTI 1€
CTOCY€EThCSl MOXUJIUX TEpepi3iB B 3TUHANIBHUX ejeMeHTax. [lig yac BU3HAUYCHHS
HECy4oi 3JaTHOCTI €JIEMEHTIB, fKI TPAaIIOIOTh Ha 3pi3 0e3 MONepeyHOro
apMyBaHHS, BUHUKAIOTh CKJIQJHOIIl 1€ ¥ 13 CKIAQJHUM HaIpy>KeHO-
nehOopMOBaHIM CTaHOM €JIEMEHTA.

Jlns mpoBeicHHS PO3paxyHKIB KOHCTPYKITIH 32 MIITHICTIO TTOXHIIUX Tepepi3iB
Ha JII0 TOMEPEYHUX CHJI MOJENl IUIUT 13 3ali300€TOHY pO3paxoBYBaJIM 3a
Metoaukoro ITomskosa JLII., Jlucenko €.®., Ky3nenoroi JI.B Ta 3a MeToaukoro
JACTY B.B.2.6-156:2010 «betonni Ta 3ami300€TOHHI KOHCTPYKIIi 3 Ba)KKOTO
oetoHy», moneni mmmT 13 (pidpoderony — 3a meroaukow JACTY H.B.B.2.6—
78:2009 «HacranoBa 3 TpPOEKTYyBaHHS Ta BUTOTOBJIEHHS CTanediOpoOSTOHHHMX
koHcTpykuii» ta 3a JJCTY-H b B.2.6-218:2016 «HactanoBa 3 npoekTyBaHHs Ta
BUTOTOBJIEHHS KOHCTPYKI[IH 3 JHCIEpCHO apMoBaHOro Oerony». HaBeneHi
3HAUEHHS 3TMHAIIBHUX MOMEHTIB JJIi KOXKHOT MOJENI IUIUT, 0 Oyau OTpUMaHi
TEOPETUYHUM 1 €KCIIEPUMEHTAIBHUM IIIJISXOM, J00pE y3ro/KYIOThCS MIXK COOOIO.
Jl1st 3a511300€ TOHHUX TUTHT TIPU 000X CXeMax HaBaHTAKCHHS BIIXWJICHHS CKJIa/ae
10 %, a nnsa pidpodbeTorHx — 0,4 %.

Pe3ynpTaTn, oTpuMaHi B AaHiil HAyKOBO-IOCHIAHIN poOOTi, BIPOBAIKEHI B
NPAaKTUKY MPOEKTYBAaHHA Ta €KCILUTyaTallli Oy/iBejb, a TAKOXK BUKOPUCTOBYIOTHCS B

HaBYaJIbHOMY IPOILIEC] 3aKJIa/(1B BUILIOT OCBITH.
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ABSTRACT

Kirichenko D. O. Carrying capacity of airfield and road slabs made of fiber
concrete.

The dissertation on competition of a scientific degree of the doctor of
philosophy on a specialty 192 — Construction and civil engineering. — Odesa State
Academy of Civil Engineering and Architecture, Odesa, 2023.

The dissertation study is devoted to the study of the influence of dispersed
reinforcement of concrete with steel fiber on the bearing capacity and
deformability of airfield and road slabs.

In the introduction, the justification for the choice of the research topic is
given, the purpose and tasks of the research, scientific novelty and practical
significance of the work are formulated, its general characteristics and connection
with scientific programs are presented.

The first section of the thesis presents a detailed review and analysis of the
existing normative basis for calculations of road and airfield slabs and publications
that reflect the achievements of domestic and foreign scientists regarding the
bearing capacity and deformability of airfield and road slabs. Special attention is
paid to the consideration of the existing normative documents of Ukraine and the
analytical and experimental methods of slab research proposed in them. It is noted
that the range of slabs for prefabricated road surfaces is much wider than for
airfields: slabs are produced both with pre-stressed and non-stressed reinforcement.
The calculation of concrete, reinforced concrete and fiber concrete airfield and
road slabs should be performed according to the limit states of the first and second
groups.

According to DSTU, tests of road slabs for strength and crack resistance

should be carried out according to the span load scheme, and tests of airfield slabs



are recommended by DSTU to be carried out according to two load schemes - in
the span and on the console.

European technical standards (EN), as well as Ukrainian standards,
recommend calculating concrete, reinforced concrete and fiber concrete slabs
according to the limit states of the first and second groups. However, the essential
difference between ENs is that they offer partial reliability coefficients.

Analogous regulations in force in the USA, — ACI 318 "Construction Code
Requirements for Structural Concrete and Comments" — give the same
recommendations.

Regarding tests of slabs for strength and crack resistance, all standards
recommend only one span load scheme for road slabs, and two load schemes for
testing airfield slabs.

During the analysis of publications devoted to the topic of the dissertation, it
was established that the first studies of road and airfield slabs belong to B.M.
Zhemochkin and A.P. Sinitsin, who used the calculation scheme of a slab on an
elastic base. The vast majority of scientists who dealt with this problem after them,
including modern researchers, also followed the calculation scheme of the plate on
an elastic basis. Indeed, structures of this kind are repeatedly statically
indeterminate systems, since they, in contact with the base at all points of their
lower surface, have an innumerable set of contact points — supports, which
determines the significant difficulty of calculation, especially if we consider that
the supports are flexible to one degree or another.

Thus, there is a fundamental difference between analytical calculations of
airfield and road slabs and experimental studies, since they are based on different
calculation schemes. From this follows the conclusion that the coincidence of
calculated and experimental data on the bearing capacity and crack resistance of
airfield and road slabs can be purely random, unlike other structures.

The second section of the work presents the methodology and results of

experimental studies of road and airfield slabs.
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In accordance with the research program on the strength and crack resistance
of road and airfield slabs, two road slabs and two airfield slabs were manufactured
by order of the Department of Construction Mechanics at Velikodolynsky Zavod
ZBK LLC. In each of these groups, one slab is made of reinforced concrete
according to the traditional mass-production factory technology, and steel fiber
was added in the amount of 1% by volume to the second. Tests of serial plates
were preceded by tests of model samples, which became one of the tasks of this
work.

The conducted experimental studies on model samples of slabs included
three stages. The purpose of the first stage was to determine the optimal
characteristics of the steel fiber concrete mixture. For this, the cubic strength of
steel fiber concrete was determined on samples of 100x100x100 mm. At the same
time, the percentage of dispersed reinforcement varied, which was 0.5%, 1.0% and
1.5%, as well as the size of the fraction of coarse aggregate (crushed stone) — with
the size of the fraction < 10 mm in one series of tests and < 20 mm — in the
second At the same time, the cubic strength of ordinary concrete with the same
dimensions of coarse aggregate was determined. A total of 8 test series of 9
samples each were conducted. The results of this stage showed that the optimal
characteristics of the fiber concrete mixture are the matrix with coarse aggregate of
<10 mm fraction with 1.0% fiber reinforcement.

A universal stand has been developed for testing models of road and airfield
slabs. The manufactured plate models are 12 samples, six of which had additional
dispersed reinforcement in the amount of 1% by volume. At the second stage, 6
samples were tested according to the running load scheme, and at the third stage,
another 6 samples were tested according to the cantilever load scheme. Computer
modeling and finite-element analysis of slabs were performed in two programs -
PC LIRA-SAPR and SOFiSTiK. A comparative analysis of the results obtained
experimentally, using the finite element method and according to the

recommendations of current regulatory documents is given.



The third section of the dissertation is devoted to the calculations of the
studied slabs according to normal sections. Theoretical and experimental studies
were conducted to determine the bearing capacity. The dimensions of the models
of reinforced concrete and steel fiber concrete slabs were 1375x825x65 mm. Both
series of slabs were reinforced with a spatial frame, which consisted of two meshes
of type Br-1 reinforcement with a diameter of 5 mm.

Certain theoretical calculations were performed according to a series of
standards, normative documents and methods. Theoretical and experimental
studies were carried out in two stages for two series of slabs - reinforced concrete
and steel fiber concrete, when the load was applied in the span or in the cantilever
parts. The theoretical calculation was performed based on the strength of normal
sections for a section of a rectangular profile with double non-stressed
reinforcement. Calculations were performed for elements of reinforced concrete
and steel-reinforced concrete structures according to the limit state of the | group
under the action of bending moments for the second form of equilibrium — that is,
there is a tension zone in the section.

Reinforced concrete and fiber concrete slabs were considered under two
loading schemes — girder and cantilever.

Models of reinforced concrete slabs were calculated according to the method
of L.P. Polyakov, E.F. Lysenko, and L.V. Kuznetsova and according to the method
of DSTU B.V.2.6-156:2010 "Concrete and reinforced concrete structures from
heavy concrete”, models of slabs made of fiber concrete - according to the
methodology of DSTU N.B.V.2.6-78:2009 "Instructions for the design and
manufacture of steel fiber concrete structures" and according to DSTU-N B V.2.6—
218:2016 "Instructions for design and manufacturing structures from dispersed
reinforced concrete”. For comparison, according to the methodology given in
DSTU-NB V.2.6-218:2016, a strength check was also carried out by the
diagrammatic method of slab No. 4 made of steel fiber concrete according to

bending moments in the cantilever part.
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The given values of bending moments for each model of plates, which were
obtained theoretically and experimentally, agree well with each other. For
reinforced concrete slabs with both load schemes, the deviation is 10%, and for
fiber concrete slabs — 0.4%.

The fourth section of the dissertation presents the calculations of the studied
slabs for inclined sections. Steel fiber concrete and reinforced concrete are
heterogeneous materials. In the "elastic" stage, they become fragile, and the
suddenness of exhaustion of the bearing capacity increases. In greater complexity,
this applies to inclined sections in bending elements. When determining the load-
bearing capacity of elements that work in shear without transverse reinforcement,
difficulties also arise with the complex stress-strain state of the element.

To carry out calculations of the strength of inclined sections on the effect of
transverse forces, models of reinforced concrete slabs were calculated according to
the method of L.P. Polyakov, E.F. Lysenko, and L.V. Kuznetsova and according to
the method of DSTU B.V.2.6-156: 2010 "Concrete and reinforced concrete
structures made of heavy concrete”, models of slabs made of fiber concrete -
according to the methodology of DSTU N.B.V.2.6-78:2009 "Guidelines for the
design and manufacture of steel fiber concrete structures” and according to
DSTU-N B V.2.6-218:2016 "Instructions for designing and manufacturing
structures from dispersed reinforced concrete".

The given values of bending moments for each model of plates, which were
obtained theoretically and experimentally, agree well with each other. For
reinforced concrete slabs with both load schemes, the deviation is 10%, and for
fiber concrete slabs — 0.4%.

The results obtained in this research work are implemented in the practice of
design and operation of buildings, as well as used in the educational process of
higher education institutions.

Keywords: road slab, airfield slab, reinforced concrete, fiber concrete,
testing, bearing capacity, crack resistance, normal section, inclined section,

computer simulation.



