AHOTAIISA

Illecmakosa JI.€. Momudikosani hidpodeTonn 3 6a3aabTOBOIO (HiOPOIO IS
YKOPCTKUX JOPOXKHIX MTOKPUTTIB.

Hucepramiss Ha 3m00yTTS HAYKOBOTO CTyIeHs gokTopa (imocodii 3a
crietiayibHicTIO 192 — ByniBHUIITBO Ta IMBLIbHA 1HXKeHepis. Ojecbka Jep)kaBHA

akajemisi OyaiBHUIITBA Ta apXiTeKkTypu — Oneca, 2024.

Memoro pobomu € po3pobka moaudikoBaHux (HiOpoOETOHIB HJISI KOPCTKHUX
JIOPO’KHIX TOKPUTTIB 3 HEOOXIAHOI I JOPIT BIAMOBITHOI KaTeropii MIlHICTIO Ta
M1JBUILIEHO0 JOBTOBIYHICTIO 32 PaXyHOK BHKOPUCTAHHS PalllOHAJIBHOI KiJIBKOCTI
6a3anbpTOBOI (PiOpH 1 cynepracTudikaTopa moiikapOOKCUIATHOTO TUITY.

Y 6cmyni 00TpyHTOBAaHO BUOIp TE€MU JIOCTIHKEHHS, TOKA3aHO 3B'A30K pOOOTH
3 HAYKOBUMH NpPOrpaMamu, IMIaHaMH Ta TeMaMmH, C(OpMyIbOBAaHO METY POOOTH 1
3aBJlaHHS JIOCJIPKEHb, OINUCAHO METOAM JOCIIKEHb, HABEACHI IIOJIOKEHHS
HAYKOBOi HOBH3HU Ta MPAKTUYHOTO 3HAYCHHSI OTPUMAaHUX PE3yJIbTATIB.

Y nepwiomy po30ini mpoaHaIi30BaHO OCOOJMBOCTI CKJIaay 1 BIACTHUBOCTEH
OETOHIB JKOPCTKUX JIOPOXKHIX MOKPHUTTIB 1 IOCB1Jl €KCIUTyaTalii JOPIT 3 )KOPCTKUMHU
MOKPUTTSIMHU.

VY po3BUHYTHX KpaiHax 00’ €MU OYIIBHHUIITBA TOPOXKHIX TOKPHUTTIB )KOPCTKOTO
TUIy TIOCTYMOBO 3pOCTarOTh. L[eMEeHTOOETOHHI TOKPUTTS XapaKTepU3YIOThCA
CTIHKICTIO 10 YTBOPEHHS KOJiH 1 XBUJIb, BUCOKOIO PIBHICTIO 1 HU3BKOIO 3QJICKHICTIO
BJIACTUBOCTEHN BIJl TEMIIEpATypH HABKOJMUIIHBOTO CEPEIOBUINA. 3aBISIKU BUCOKIN
JIOBTOBIYHOCTI JKOPCTKI TIOKPHUTTS JO3BOJISIFOTH 3MEHIITUTH BUTPATH HA YTPUMaHHS
JIOPIT.

[TokazaHo, 110 e(peKTUBHUM MPUITOMOM ITiJIBUILIEHHS MIIIHOCTI HA PO3TAT MPHU
3THHI, SK OCHOBHOI XapaKTePUCTUKH JOPOKHIX OETOHIB, a TAKOK MOPO30CTIHKOCTI
Ta 3HOCOCTIMKOCTI OETOHY, € AWCTIEPCHE apMyBaHHS, 30KpeMa CTIHKOI0 0 KOpo3ii
0a3anbToBOIO (Gi0poro. Ile 10AaTKOBO CIpHUSE MOMKIUBOCTI 3HUYKEHHIO TOBIIUHU
JIOPOKHBOT TUIUTH, IO T1BUIIYE EKOHOMIUHY €()EeKTUBHICTh KOPCTKUX MOKPUTTIB.

Jnst 3a0e3nedueHHst He0OX1IHOT JIErKOYKIaiaabHOCT1 (pi0poOeToHiB 1 3HMKeHHS B/L]



CITiJi BHKOPUCTOBYBAaTH Cy4YacHI MOJIKapOOKCWIATHI cymepriacTudikaTopu.
KinpKicTh BTATHYTOrO TOBITPS MpH NMPUTOTyBaHHI (PiOpOOETOHIB MOXKE CYTTEBO
3MIHIOBATHCS B 3aJIEKHOCTI BiJ] CHPOBUHHUX MaTepiajiB, (PaKTOPiB HABKOJIHUIIIHBOTO
CEpellOBUIIA 1 TEXHOJIOT1i BUpPOOHHUIITBA. EQEeKTUBHUM MPUIOMOM peryatoBaHHS
[FOTO MOKA3HUKA € BUKOPUCTAHHSI MOBITPOBTATYIOUHX 100ABOK.

3a pe3ynbTaTaMH IMPOBEICHOTO aHami3y cHOopMyIbOBaHO pobouy cinomesy
pobOTH TPO JOMIIBHICT BUKOPUCTaHHS Oa3anbToBOi GiOpu y KomOiHAIi 3
100aBKOIO CymepriacTU(IKaTOPOM MOIIKapOOKCHIIATHOTO THUIY ISl BIUIMBY Ha
CTPYKTYpy O€TOHy, sIKMM 3a0€3MeuduTh IIiJIBUIICHHS TOKa3HUKIB MIIHOCTI Ta
JIOBIOBIYHOCTI OETOHIB MOPCTKHUX JTOPOXKHIX MOKPUTTIB. JIOBroBiUHICTh OETOHIB
JIOPOKHIX OJISITIB OOYMOBIIOETHCS HacaMIiepe]l iX BHCOKOIO MOPO3OCTIHKICTIO 1
HU3BKOIO CTHpaHicTIO. OKpeMoO JOIIJIbHO BU3HAYMTH BIUIUB Ha CTPYKTYpy Ta
€(EeKTUBHICTb MOBITPOBTATYIOUOI I00aBKH MPHU i BUKOPUCTAHHI B MOJIU(PIKOBAHUX
(b16pobeToHax JOPOXKHIX MOKPUTTIB.

Y Opyesomy po3oini HaBeneHa 3arajbHa CXeMa IPOBEICHHS OCIIIKEHbD,
ONKMCaHa METOJUKA iX IPOBEICHHS 1 XapaKTePUCTUKAa BUKOPUCTAHUX MaTepiaiB.

Jns  BurotoBneHHs OeToHIB 1  (1OpoOETOHIB  BHKOPHUCTOBYBAJHCS:
noptaananement [ [-500 P-H, rpanitHuii mebinp ¢ppaxuii 5-20 MM, KBapLOBUN
nicok, nooaska cynepmiactudikarop STACHEMENT 2570/5/G, noBiTpoBTArytoua
no6aska MICROPORAN, 6azanproBa (pibpa BAUCON®-bazalt 3 moBxuHOIO
BOJIOKOH 12 MM 1 iiameTtp 18 MKM.

Y mpemvomy po30ini HaBeleHO PE3yJbTaTH NEPILIOro eTamy poOOTH, B paMKax
AKoro OyJI0 TPOBENCHO JOCHIDKEHHS BIUIMBY  Oa3ainbToBOM  GiOpu 1
MOBITPOBTATYIOUOT JOOABKM BIJIACTUBOCTI 1 CTPYKTYypy O€TOHIB 1 (p1OpoOETOHIB
KOPCTKHUX JOPOKHIX MOKPUTTIB. ByJo mocmimkeno BiacTuBocTi 12 ckiaaiB OETOHIB,
AK1 Oynu mojiiaeHl Ha 3 cepii. Y KOXHIM cepil BUTOTOBISIUCA 4 CKJIaAH 3 PI3HOIO
KUIBKICTIO TUCTIEPCHOI apMaTypu: 6e3 (pidpu, a Takox 3 ¢idporo y kinbkocti 0,50,
0,75 1 1,0 xr/m®. B mepuriii cepii BUTOTOBISINCA CKIagu O€3 MOBITPOBTATYIOYOi
no0asku. B apyriii cepii BUroToBIIsMCS O€TOHU 1 PiOpOOETOHH 3 MOBITPOBTATYIOUOIO

no6aBkoro y kinbkocTi 0,05% BiJ MacH LIEMEHTY, y TPETii — 3 MOBITPOBTATYIOUOIO
y



nob6aBkor y kuibkocTi 0,15% Bim macu nemMeHTy. Y Bci OETOHHI CyMillli BBOAUBCS
cynepractudikatop y kiibkocTi 0,6% Bil Macu IEMEHTY.

BcranoBneHo, 1110 Tpy BUKOPUCTaHHI AUCTIEPCHOTO apMyBaHHS 0a3aIbTOBOIO
¢bi106poto B/1] cymimieit miaBUIY€ThCsI HECYTTEBO. beToHHI Ta pi6poOeTOHHI CyMmili,
no axkux BBogmnaca no6aBka MICROPORAN, xapaktepusyBanucs Ha 3,6-4.1%
HroxkanM B/L.

[Ipu 3acTocyBaHH1 MOBITPOBTATYIOUOI TOOABKU CEpEIHS I'yCTHHA TOCTIIKEHUX
oetoHiB 1 (pibpobdeToHiB 3meHITyeThes Ha 1,9-5,4%. 3a paxyHOK 3MEHIICHHS
CEpe/IHbOI TYCTUHHU MIIHICTh Ha CTUCK OETOHIB 3HMXKY€EThCS Ha 2-21%, TakoXK Ha 2-
7% MiIBUIIYETHCS X CTUPAHICTh (3HIKYETHCS 3HOCOCTIMKICTH). [Ipu 1mpomy
KUJIBKOCT1 MOBITPOBTATYIOUOi JO0OABKM MailKe HE BIMBA€ HA MIIHICTh OETOHIB Ha
po3Tsar npu 3ruHi. [Ipy BUKOpPUCTaHHI MOBITPOBTATYIOUOi JOOABKH Y KUIBKOCTI
0,05% B MacH IEMEHTY MOPO30CTIMKICTh OE€TOHIB 1 (PIOPOOETOHIB HE 3MIHIOETHCH,
npu BukopuctanHi 106aBku MICROPORAN y kinekocti 0,15% nns Gerony 0e3
JUCTIEPCHOTO apMyBaHHS MapKa 3a MOPO30CTiMKicTIO miaBuiiyeThess 3 F200 mo
F300. ToOTo 3acTocyBaHHs MOBITPOBTATYHOYO1 JO0OABKHU JIJIsl TOCTIIPKEHUX OCTOHIB
1 b10poOeToHIB Mae 0OMekeHY €(heKTUBHICTb.

HartomicTh aucrniepcHe apMyBaHHSI OKa3y€e KOMIUIEKCHUM MO3UTUBHUMN BIUIUB Ha
MILHICTh 1 JOBTOBIYHICTb OETOHY JKOPCTKOTO JOPOKHBOrO NOKpUTTS. [lpum
BukoprcTanHi Gpiopu BAUCON®-bazalt y ximbkocti 0,75-1 kr/m® MinHicTs GeToHY
Ha CTHUCK MiABHITYEThCS Ha 13-24%, MIIHICTH HA po3TAT mpu 3ruHi — Ha 21-29%,
MOPO3OCTIAKICTh MIABUINYEThCS Ha piBeHb 10 100 mumkimiB. Takox nucrepcHe
apmyBaHHs Ha 14-15% 3HIKY€ CTHpaHICTh OETOHY.

3aBIsKM BUKOPUCTAHHIO JUCIEPCHOrO apMyBaHHS 0a3anbToBOIO (hiOporo a
takoxx Moaudikarii cynepmiactudikaropom STACHEMENT 2570/5/G otpumano
(b16po0eTOHM HKOPCTKUX AOPOKHIX MOKPUTTIB 3 MILHICTIO HAa CTUCK A0 63,2 Ml]a,
MILHICTIO Ha PO3TAT Mpu 3ruHi A0 7,66 MIla Ta migBUIIIEHOIO TOBTOBIYHICTIO.

Y uemeepmomy po30ini HaBeAEHO Pe3yJIbTATH APYrOro eTaIy J0CiKEeHb, SIKUI
PO3IIUPIOE Jialla30H BWKOPHUCTAHHS OTPUMAaHUX PE3yNbTATIB TIEPIIOTO ETamy

JOCITIJIKEHB JIJIS BIAIITYBaHHS JKOPCTKUX MMOKPUTTIB JIOPIT Pi3HUX KaTeropiit. Jlanuii



eTar BUSIBJISI€ BIUIMB KUIBKOCTI cyrepruiactudikaropy 1 gpiOpu Ha BIaCTHUBOCTI
OCTOHIB 3 PI3HOIO KIJIBKICTIO IIEMEHTY.

BukopucTtoByBanucs METONM ONTHUMAIBHOTO ITUTAHYBAHHS EKCIEPUMEHTY 1
EKCIIEPUMEHTAIbHO-CTATUCTUYHOTO ~ MOJIeNIoBaHHsA.  3a  15-Tu  TOYKOBUM
ONTUMAJIbHUM IIAHOM TPOBEICHO EKCIIEPUMEHT, B SIKOMY BapirOBaJMCsl HACTYITHI
(akTopu ckmamy: KinpkicTh nmopraanmuementy (Bim 290 mo 350 kr/m®), kimbkicTs
6azanbToBOi P16pu BAUCON®-bazalt 3 10BkHHOIO0 BOJIOKOH 12 MM 1 llameTpom 18
MM (Bim 0,9 mo 1,5 xr/m®), kinmekicte cynepmmactudikaropy STACHEMENT
2570/5/G (Bix 0,6 1o 1% Big Macu IIEMEHTY).

Bci cymimnn manu piBHy pyxomicTs 3 OK=2..3 cm. BctanosneHo, 1o HaiiMeHIe
B/11 cymimieil piBHOT pyXOMOCTI AOCATAETHCS MPU BBEAECH1 CYINEpIIacTU(PIKATOPy Yy
kuibkocti 0,8-0,9% Big macu niementy. [Ipu 3MmiHI KiTbKOCTI 6a3a1bTOBOI (H10pH Bijl
0,9 1o 1,5 xr/m® B/L1 cyMmili npakTUYHO HE 3MIHIOETHCH.

3a paxyHOK HIABULIEHHS KIJIBKOCTI HOPTIAHALIEMEHTY MILIHICTh (10pOOETOHIB
Ha CTHUCK OYIKYBaHO 3pPOCTA€, MPHU IbOMY y TPOEKTHOMY BiIli OUIBII BIUYTHO, HIkK
y Biti 3 mi6. [ligBumenas mosyBanHs cynepruiactudikatopy STACHEMENT
2570/5/G 3 0,6 mo 0,9-1% BukinKae 3umKkeHHs B/L], 3a paxyHOK 40ro MilHICTh Ha
ctuck (pi6pobeToHiB 3poctae y Biri 3 116 Ha 2,3-2,6 MIla, y Bii 28 ai6 — Ha 3,2-
3,8 MIla.

Ha piBeHb MiITHOCTI Ha pO3TSIT Npu 3ruHI (H1OPOOETOHIB HANOUIBIIT CYTTEBO
BILJIMBA€E KUIBKICTh [IEMEHTY. 3a paXyHOK 30LIbIIEHHS KIJILKOCTI 0a3a1bToBO1 (piOpu
30,9 no 1,3-1,4 xr/M® MilHICTB Ha PO3TAT NpH 3TUHI y Bili 3 1i6 3pocrae Ha 0,5-
0,6 MIla, y Bimti 28 116 — Ha 0,7-0,8 MIla. 3Mina kiIbKOCTI cynepruiacTudikaTopy B
Mexax (DaKTOPHOTO TPOCTOPY EKCIIEPUMEHTY HECYTTEBO BIUIMBAE€ HA MIIHICTh
b16po0EeTOHIB HA PO3TST MPH 3THUHI.

[Ipu 36inbmeni kigbkocTi nementy 3 290 mo 350 xr/M® MOpO3OCTIHKiCTh
¢b16pobeToniB 3poctae Ha piBeHb 10 100 mukimiB. [lpy mboMy 3a paxyHOK
M1BUIIEHHS MIITHOCTI TAKOX 3HIKYETHCSI CTUPAHICTh OETOHY, TOOTO 3pOcTae Horo
3HOCOCTINMKICTh. [Ipu mimBumieHH1 KiabkocTi 6a3anbroBoi ¢idpu 3 0,9 mo 1,3-

1,4 xr/M® cTupaHicTh GeTOHIB 3HMKYEThCA Ha 11-16%, a MOPO30CTIHKICTh 3pocTae



npu6u3Ho Ha S50 1ukimB. 3MiHA KUIBKOCTI CymepruiacTudgikaTopy HECyTTEBO
BIUIMBA€ Ha 3HOCOCTIMKICTH OeToHy. IIpu 1boMy mnpH MiJBUINEHHI KUIBKOCTI
no6askn STACHEMENT 2570/5/G 3 0,6 mo 0,9% Bim ™Macu MEeMEHTY
MOPO30CTIHKICTh (PiOpOOETOHIB 3pocTae Ha piBeHb 0 SO IMUKITIB.

3aBASKM 3aCTOCYBAHHIO palllOHANIBHOI KUIbKOCTI 0Oa3zanbToBOoi ibpu 1
cynepractudikaTopy orpumMaHo ¢GiOpoOeTOHH 3 MIIHICTIO Ha CTHCK Bix 40 1o
55 MIla, MiIHICTIO Ha pO3TAT TMpH 3ruHI Big 4,5 1o 6 MIla, MOpo30CTIHKICTIO Bif
F200 mo F300 i crupanictio Big 0,31 mo 0,38 r/cM? B 3a1€KHOCTI Bij KiIBKOCTI
IEMEHTY B CKJIaJl.

3 BUKOPUCTAHHSM KOMILUIEKCY OTPUMAHUX €KCIEPUMEHTAIBHO-CTATUCTUYHUX
MoOJIesIel Ta MEeTOIy OaraToOKpuTepiaabHOI ONTUMI3Allll 00paHO ONTUMAaNIbHI CKIIan
(b16poOETOHIB )KOPCTKOTO TOPOKHBOTO IOKPUTTS 111 topir la, 16 1 [I/111 kaTeropii.
OOpaHi cKJIagu MaroTh HalMEHIy cOO0IBapTICTh MpH 3a0e3nedyeHid HeoOX1AH1I
MILIHOCTI JJ1 BIATIOBITHOT KaTETOpii JOPOTH Ta MiJBUILIEHY JOBTOBIYHICTD.

3aBepiianbHUN TPETIM eTan JOCHiKEHb OyB MPUCBAYCHUN BIPOBAIKEHHIO
pe3ynbTaTiB 'y HaBYAJIBHUNW TPOIEC Ta BUPOOHHIITBO, 30KpEMa OTPUMAHHUX
palioHaIbHUX CKIIaJIB Pi1OpOOETOHIB.

Pe3ynbraTi mpoBeneHMX ~AOCHIKEHb Oynu  BuUKopucTaHi  JlouipHiM
nignpuemMctBoM «Hepkacbkuili odnasrogop» BAT «JIAK «ABTOMOOUIBHI 1OpOrH
VYkpainm»». PexkomenmoBani ckimaau (pidpodeToHiB 3 0azanbToBOIO  (PiOpOIO
BUKOPHCTOBYBAJIMCS TIPH BJIAIITYBaHHI JKOPCTKOTO JOPOXKHHOTO TIOKPHUTTS B
MPOoIIeCi KaiTaJbHOTO PEMOHTY aBTOMOOUIBHOI IOPOTH 3arajbHOTO KOPUCTYBAHHS
nepxxapHoro 3HaueHHsi P-04 KuiB — ®actiB — bina IlepkBa — 3Benuropojka,
kM 212+220 — xm 223+070, 3BeHUTOpOACHKOTO paiioHy Uepkacbkoi 001acTi.

Pesynbrat Takok Oynu BOPOBaKEHI B HaBuaibHUM mpoiec Opechkoi
JIep’KaBHOI akajeMii OyAIBHULTBA Ta apXiTEKTypd NpH MIATOTOBII MaricTpiB
cnemiaibHicTh 192 - DByAiBHUUTBO Ta LMBUIbHA 1HXKEHEPIS 3a OCBITHBO-

podeCifHOI0 TPOrpaMor0 « ABTOMOOIIBHI TOPOTH 1 a€POIPOMI).



Kiro4oBi cjioBa: 11eMEHTOOCTOHHI TMOKPHUTTA, JKOPCTKUMA JOPOXKHIN OJIST,
0azanbToBa Gi0pa, cymnepriacTudikatop, MOBITPOBTATyIOUA J00aBKa, MIIHICTD,
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ABSTRACT
Shestakova L.E. Modified fiber concrete with basalt fiber for rigid pavements
PhD thesis. Specialty 192 — Construction and civil engineering — Odessa State

Academy of Civil Engineering and Architecture. — Odesa, 2024.

The goal of the work is the development of modified fiber concrete for rigid
pavements with required strength and increased durability due to the use of a rational
amount of basalt fiber and superplasticizer of the polycarboxylate type.

The introduction substantiates the choice of the research topic, shows the
connection of the work with scientific programs, plans and topics, formulates the
purpose of the work and research tasks, describes the research methods, states the
scientific novelty and practical significance of the obtained results.

The first chapter analyzes the features of the composition, properties of rigid
pavement concretes and the experience of operating roads with rigid pavements.

In developed countries, the volume of construction of rigid pavements is
gradually increasing. Cement concrete coatings are characterized by resistance to
the formation of ruts and waves, high uniformity and low dependence of properties
on ambient temperature. Due to their high durability, rigid pavements allow to
reduce road maintenance costs.

It is shown that an effective method of increasing of the flexural strength in
bending, as the main characteristic of road concrete, as well as frost resistance and
wear resistance of concrete, is dispersed reinforcement, in particular with corrosion-
resistant basalt fiber. This additionally contributes to the possibility of reducing the
thickness of the road slab, which increases the economic efficiency of rigid coatings.
Modern polycarboxylate superplasticizers should be used to ensure the required
workability of fiber concrete and to reduce W/C. The amount of entrained air during
the preparation of fiber concrete can vary significantly depending on the raw
materials, environmental factors and production technology. An effective method of

regulating this indicator is the use of air entraining additives.



Based on the results of the analysis, a working hypothesis was formulated about
the feasibility of using basalt fiber in combination with a polycarboxylate-type
superplasticizer additive to influence on the structure of concrete, which will ensure
an increase in the strength and durability of concrete for rigid pavements. The
durability of concrete pavements is determined primarily by their high frost
resistance and low abrasion resistance. Separately, it is expedient to determine the
effect on the structure and efficiency of the air-entraining additive when it is used in
modified fiber concrete pavements.

In the second section, the general scheme of conducting research, the
methodology of research and the characteristics of the used materials are described.

For the production of concrete and fiber concrete, the following materials were
used: Portland cement CEM 1 42,5 R, granite crushed stone of fraction 5-20 mm,
quartz sand, superplasticizer additive STACHEMENT 2570/5/G, air-entraining
additive MICROPORAN, basalt fiber BAUCON®-bazalt with a fiber length of 12
mm and a diameter of 18 pm.

The third section presents the results of the first stage of work, which included
a study of the influence of basalt fiber and air-entraining additive on the properties
and structure of concrete and fiber-reinforced for rigid pavements. The properties of
12 concrete compositions, which were divided into 3 series, were investigated. In
each series, 4 compounds were produced with different amounts of dispersed
reinforcement: without fiber, as well as with fiber in the amount of 0.50, 0.75 and
1.0 kg/m3. In the first series, compounds were produced without an air-entraining
additive. In the second series, concrete and fiber concrete with an air-entraining
additive in the amount of 0.05 % of the cement mass were produced, in the third
series — with an air-entraining additive in the amount of 0.15 % of the cement mass.
A superplasticizer in the amount of 0.6 % of the cement mass was introduced into
all concrete mixes.

It was found that when using dispersed reinforcement with basalt fiber, the W/C

of the mixtures increases insignificantly. Concrete and fiber concrete mixtures to



which the MICROPORAN additive was added were characterized by 3.6-4.1 %
lower W/C.

When using an air-entraining additive, the average density of the studied
concretes and fiber concretes decreases by 1.9-5.4 %. Due to the decrease in the
average density, the compressive strength of concrete decreases by 2-21 %, and their
abrasion resistance (wear resistance decreases) decreases by 2-7 %. At the same
time, the amount of air-entraining additive has almost no influence on the flexural
strength in bending of concrete. When using an air-entraining additive in the amount
of 0.05 % of the mass of cement, the frost resistance of concrete and fiber concrete
does not change, when using the MICROPORAN additive in the amount of 0.15 %
for concrete without dispersed reinforcement, the brand for frost resistance increases
from F200 to F300. That is, the use of an air-entraining additive for the tested
concretes and fiber concretes has limited effectiveness.

Instead, dispersive reinforcement has a complex positive effect on the strength
and durability of rigid pavements concrete. When using BAUCON®-bazalt fiber in
the amount of 0.75-1 kg/m?, the compressive strength of concrete increases by 13-
24 %, the flexural strength in bending — by 21-29 %, frost resistance increases to the
level of up to 100 cycles. Dispersed reinforcement also increases the abrasion
resistance of concrete by 14-15 %.

Due to the use of dispersed reinforcement with basalt fiber and modification
with superplasticizer STACHEMENT 2570/5/G, fiber concretes of rigid pavements
with compressive strength up to 63.2 MPa, flexural strength in bending up to 7.66
MPa and increased durability were obtained.

The fourth section presents the results of the second stage of research, which
expands the range of use of the results of the first stage of research for the
construction of rigid pavements of various categories. This stage reveals the
influence of the amount of superplasticizer and fiber on the properties of concrete
with different amounts of cement.

Methods of optimal planning of the experiment and experimental-statistical

modeling were used. According to the 15-point optimal plan, an experiment was



conducted in which the following composition factors varied: the amount of Portland
cement (from 290 to 350 kg/m?®), the amount of basalt fiber BAUCON®-bazalt with
a fiber length of 12 mm and a diameter of 18 pum (from 0.9 up to 1.5 kg/m?), the
amount of superplasticizer STACHEMENT 2570/5/G (from 0.6 to 1 % of the
cement mass).

All mixtures had equal workability with cone slump — 2..3 cm. It was
established that the lowest W/C of mixtures with equal mobility is achieved with the
introduction of superplasticizer in the amount of 0.8-0.9 % of the mass of cement.
When the amount of basalt fiber changes from 0.9 to 1.5 kg/m?3, the W/C of the
mixture practically does not change.

Due to the increase in the amount of Portland cement, the compressive strength
of fiber concrete is expected to increase, while at the design age it is more noticeable
than at the age of 3 days. Increasing the dosage of superplasticizer STACHEMENT
2570/5/G from 0.6 to 0.9-1 % causes a decrease in W/C, due to which the
compressive strength of fiber concrete increases at the age of 3 days by 2.3-2.6 MPa,
at the age 28 days — by 3.2-3.8 MPa.

The amount of cement has the most significant effect on the level of flexural
strength of fiber concrete. Due to the increase in the amount of basalt fiber from 0.9
to 1.3-1.4 kg/m?, the flexural strength in bending at the age of 3 days increases by
0.5-0.6 MPa, at the age of 28 days — by 0.7-0.8 MPa. Changing the amount of
superplasticizer within the factor space of the experiment does not significantly
affect the flexural strength in bending of fiber concretes.

When the amount of cement is increased from 290 to 350 kg/m?3, the frost
resistance of fiber concrete increases to the level of up to 100 cycles. At the same
time, due to the increase in strength, the abrasion resistance of concrete also
increases, that is, its wear resistance increases. When increasing the amount of basalt
fiber from 0.9 to 1.3-1.4 kg/m?, the abrasion resistance of concrete increases by 11-
16 %, and the frost resistance increases by approximately 50 cycles. Changing the
amount of superplasticizer does not significantly affect the abrasion resistance of
concrete. At the same time, when the amount of STACHEMENT 2570/5/G additive



Is increased from 0.6 to 0.9 % of the cement mass, the frost resistance of fiber
concrete increases to the level of up to 50 cycles.

Thanks to the use of a rational amount of basalt fiber and a superplasticizer,
fiber concretes with compressive strength from 40 to 55 MPa, flexural strength in
bending from 4.5 to 6 MPa, frost resistance from F200 to F300 and abrasion
resistance from 0.31 to 0.38 g/cm? were received, depending on the amount of
cement in the composition.

With the use of a complex of obtained experimental and statistical models and
the method of multi-criteria optimization, the optimal compositions of fiber concrete
rigid pavements for roads of la, Ib and 1I/111 categories were selected. The selected
compositions have the lowest cost price while providing the necessary strength for
the corresponding road category and increased durability.

The final third stage of research was devoted to the implementation of the
results in the educational process and production, in particular, the obtained rational
compositions of fiber concrete.

The results of the conducted research were used by the subsidiary "Cherkasky
Oblavtodor" of JSC "Roads of Ukraine". The recommended compositions of fiber
concrete with basalt fiber were used during the construction of a rigid pavement in
the process of capital repair of the public road of state importance P-04 Kyiv — Fastiv
— Bila Tserkva — Zvenigorodka, km 212+220 — km 223+070, Zvenigorod district of
Cherkasy region.

The results were also implemented in the educational process of the Odessa
State Academy of Civil Engineering and Architecture in the preparation of masters
in specialty 192 — Construction and civil engineering under the educational program
"Roads and Airfields".

Key words: cement-concrete pavements, rigid road wear, basalt fiber,
superplasticizer, air-entraining additive, strength, durability, frost resistance,

abrasion resistance.



