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Anomauyia. Y cmammi npoananizoéano ocmauHi nyoOnikayii wooo enausy @iopoeoco
apMyBanHs HA MIYHICHI [ Oeghopmamueni xapaxmepucmuxu iopobemonie i 3p0O.1eHO BUCHOBOK NPO
HeO0O0CmamHio GUBYEHICMb BNIIUBY MeMNnepamypu Ha Mexaniuni enacmugocmi mamepiany. Ilposedeno
NJIAHY8AHHA eKCNepUMEeHmy, 8 AKOMY 6USHAYeHO HeOoOXIOHY KinbKicmb 3paskis. Ilokazano ckiao
OemoHHOI cymiuti, MexXHONO02II0 BUCOMOBIEHHS 3PA3KI6, A MAKONC BUCBIMJIEHO [ 0OIPYHMOBAHO
ni02omoeKy 3pasKie 00 UNpoOYEaHb.

Knrwowuoei cnoea: ¢hiopa, @iopobemon, cmanegibpobemon, odazanemosa ¢iopa, GemoHHa
Mampuys, memMnepamypHuLl 6Nius, eKCnepuMeHmanbHi 00CIIOHNCEeHHs.

Abstract. Problem. Fiber-reinforced concretes are varieties of composite materials. Such
materials are commonly used nowadays. Concrete is fiber-reinforced using various fibrous materials,
or fibers, which are evenly distributed over the volume of the concrete matrix and simultaneously
provide its 3D reinforcement. Fiber-reinforced concrete has better stress-related strength
characteristics than ordinary concrete. Since building structures must meet both the strength, rigidity
and stability requirements, and the fire safety requirements, then for the extensive use of fiber-
reinforced concrete structures, not only the external load design, but also temperature effect design
should be conducted in the design phase. The strength and strain characteristics of fiber concrete
exposed to high temperatures must be known for this purpose. In view of this, three series of prisms
were manufactured and tested: the first series contained no fiber at all (control prisms), the second
series contained basalt fiber, and the third series contained steel fiber. Goal. To determine the effect
of temperature on the strength and deformation characteristics of fiber concretes, as well as to
identify the dependences of these characteristics on temperature, it is necessary to conduct
experimental studies. For this purpose, the experiment was planned. Methodology. Experiment
planning is a procedure for determining the number and conditions for conducting research that are
necessary and sufficient to solve the problem with the required accuracy. The purpose of the study is
to determine the cubic strength of fiber concrete depending on the heating temperature and the type
of fiber. Results. The article analyzes publications on the influence of fiber reinforcement on the
strength and deformation characteristics of fiber concrete and concludes that the influence of
temperature on the mechanical properties of the material is insufficiently studied. Originality and
practical value. The experiment was planned, in which the required number of samples was
determined. The composition of the concrete mixture, the technology of manufacturing samples is
shown, as well as the method of preparing samples for research is described and justified.

Keywords: fiber, fiber-reinforced concrete, steel fiber-reinforced concrete, basalt fiber,
concrete matrix, high temperature influence, experimental studies.
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Beryn. OcranniM yacoM 10 Oy 1iBeTbHUX
MaTepiayliB  BHCYBAalOTh OuUTbII  BUOArIuBi
ymoBH. KOHCTpyKIii MaroTh BIANOBiIATH
MIJBUIICHAM MIIHICHUM 1 Je(OopMaTHBHUM
xapakrepuctukam. OJHUM 13 TIEPCIIEKTHBHUX
croco0iB TTOJTIITIIICHHS MEXaHIYHUX
XapakTepUCTHK  MaTepialy €  CTBOPEHHS
KOMIIO3UTHUX MarepiaiiB. BeeneHus B 6eToH
¢iopn €  HaHOUTBPII ~ PO3MOBCIOKCHUM
KOMIIO3UTHUM MatepiajioM, SKUH BiAMOBigae
Cy4YaCHUM BHMOTaM. Crextp chep
3acTocyBaHHs (HiIOpOOETOHIB AyXkKe MTUPOKHH, 1
KOKHa 31 cdep BucyBae cBOi crerudiyHi
BUMOTM SK MIOAO0 MEXaHIYHHUX, TaK 1
PEOJIOTTYHUX BJIACTUBOCTEH.

PiBHOMIpHE po3noBcromKeHHs (Hi0pu 1o
0o0’emy OeToHHOI Marpuli 3a0e3neuye ii
TpUMIipHE 3MILIHEHHS, 3aKPIMIIIOI0YU
BHYTPIIIHIO CTPYKTYpPYy CBOIMH BOJIOKHAMH.
I[Ipuy 1wpomMy BiactuBocTi  (PiOpoOETOHY
3anexarb B BUAy camoi (iOpu, ii BMICTYy B
O6eToHHIM MaTpull Ta po3mipis [1, 2].

AHaji3  OCTaHHIX  JOCHiIXKEeHb i
nyOaikaniii. ApmoBanuii ibpamu OeToH Yy
JEKiJIbKa pa3iB  MEPEeBHUIIYE  MIIHICHI 1
nehopMaTHBHI XapaKTEPUCTUKH 3BUYANHOTO
OCTOHy, OJIHaK HEJOCTaTHS BUBYCHICTh
BJIACTUBOCTEH BOJIOKOH y OETOHHINH MaTpHIll
oOMexxye cdepr 1 00’eMH 3aCTOCYBaHHS
($i6poOeToHIB y OyAIBHUIITBI, HE3BAXKAIOUN HA
Te, 110 BUKOPHUCTAHHS HEMETAJIEBUX BOJIOKOH
BHKJIIOYAE MPOOJIEMH, OB’ s3aH1 3 KOPO3I€IO.

3a ocraHHIM Yac OararbmMa aBTOpPaMH
MPOBEACHI EKCIIEPUMEHTANIbHI  JTOCIIKEHHS,
SK1 TIOKa3ylTh BIUIMB PI3HUX XapaKTEPUCTHUK
¢i6pu  wa  wminHicHI 1 jgedopmaTuBHI
XapakTepUCTUKH (iOpoOETOHY 3a pi3HUX BUIIB
neopmariii  [3-7]. Pasom 13 1mum icHye
HEJOCTaTHICTh METOJIB PO3PAaXyHKY TaKHUX
MarepiajgiB IMOA0 pPI3HMX BIUIMBIB, a came
TEMIIEPaTyPHOTO BILJIUBY.

Mera Ta 3aBIaHHA JAOCJiIKEHHS.
[IpoexTyroun KOHCTpPYKIIii, BH3HAYalOTh HE
TINTBKHA MILHICHI i nedopMaTHBHI
XapaKTepUCTUKH, a 1 MEXY BOTHECTIMKOCTI.
Tomy 3  mpoekTyBaHHSIM  Mae  OyTH
po3poOieHuit MaTeMaTHYHUI amapart, sSKHH
naBaB OM 3MOTY BUKOHYBAaTH PO3paxyHKH Ha

TemneparypHuid BIuB. [ 1boro HeoOXiTHO
3HATH 3aJEKHOCTI MK TEMIEPATyporO 1 Mexa-
HIYHUMH XapaKTepUCTHKaMu (iOpoOeToHy.
AHami3 JiTepaTypHHX JOKEpen BHSBHUB
HE/IOCTAaTHIO BUBYCHICTh BIUIMBY TEMIIEpATypH
Ha MIIHICHI Ta 1e(hopMaTHBHI XapaKTEPUCTUKU
¢ibpoderoniB. ToMy METOI IOCHIIKEHHS €
miaroroka (piOpobeToHHMX KyOWKiB, sIKi

3a3HAIM  TEMIIEPAaTypHOrO  BIUIMBY,  JO

EKCIIEpUMEHTATBHUX JTOCII/KEHb.
ExcnepumeHnTajibHi AOCTiKEeHHSI

¢piopoderonnnx  kyOukiB.  [lnanyeanmns

excnepumenmy. JInsi BHU3HAUEHHS BIUIMBY
TEMIIepaTypu Ha MIilHICHI 1 JedopMaTUBHI
XapakTepucTUKu  (PiOpoOETOHIB, a TaKoX
BUSIBJICHHSI 3aJIS)KHOCTEH IMX XapaKTEPUCTHK
Bl TeMIeparypu HEoOXiZIHO  IPOBECTU
eKCIIepUMEHTaJbHl  JIOCHIDKEHHS. 3 I[I€l0
MeTol0  OyJlo  BHUKOHAaHO  IUIaHYyBaHHS
excriepuMeHTy. [1anyBaHHS €KCIIEpUMEHTY —
1[e MpoIeaypa BU3HAYEHHS KIJTBKOCTI 1 yMOB
MPOBEACHHS  JOCHIDKEHb, HEOOXigHUX 1
JOCTaTHIX JUIsl BUPILIEHHS CPOPMYIHOBAHOTO
3aBIAaHHS 3 TOTPIOHOIO TOYHICTIO. MeToro
JIOCIIDKEHHS €  BH3HA4YCHHS  KyOMKOBOI
MIIHOCTI  (iOpOOETOHY  3aleKHO  BIf
TEeMIIepaTypHu HarpiBaHHsS Ta BUIy (PiOpoBOTO
BoJIOKHa. BmicT (iOpu Ta 1i XapakTepuCTHKU B
IbOMY JOCTIDKEHHI HE pO3MISIHYTO, a
npuHATO 3a Kepenamu  [3-7].  Otxe,
TeMriepatypa i Bug ¢iopu — 1e GakTopu, sKi
BIUIMBAIOTh HA BIATYK CHCTEMH, TOOTO
pe3yNbTaT EKCIEPUMEHTY. Y HAIIOMY BUIAAKY
11 MeXa MIITHOCTI. Y JOCIIKEHHI PO3IIISTHYTO
TpU BUAM apmyBaHHsA (ctaieBa  (iOpa,
6azanpToBa (hiOpa 1 KOHTPOJBbHUU OCTOHHHI
3pa3ok 0Oe3 (iOpu). BmactuBocTi 3paskiB
OyZemMo BH3HAYaTHU JUIA TaKUX TeMIepaTyp:
20 °C, 60 °C, 90 °C, 120 °C, 200 °C, 400 °C,
600 °C, 800°C. Ormxe, KUIBKICTb pIBHIB
(dakToOpiB € HEOJAHAKOBOIO, 1 BOHHM HE3aJIC)KHI
OJIUH BiJ 0JtHOT0. KiJTbKICTh MOKIIMBHUX PI3HUX
nociiiB N BU3HAYaOTh 32 BUPA30M

N =pk-n=72, (1)

e p = 3 — KUIbKICTh PiBHIB;
k = 2 — xinbkicTh pakTOPIB;
n = 8 — KIJIbKICTh 3HaYeHb TEMIIEpaTypH.
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OTxe, He0OXiJHO BUTOTOBUTH 72 KyOHKH:
24 — 3i craneBoro (pidporo, 24 — 6a3aTBTOBOIO 1
24 — 6e3 didpwu [8].

Cknao i nideomoexa 3paskie. Mapka
OeTOHy 1 BIJMOBITHO CKJIaA OETOHHOI CymimIi
Oymu pospaxoBani g kmacy C  20/25:
nopraasaueMent M 400 — 437,5 xr/m>, mebinp
dpaxuii 5-10 My — 1158,12 kr/M>, micok piuamit
- 552,6 kr/m%, Boma — 210 /M3 (Bu3HAUAMM 32
rpadikamu  MiponoBa). Takwmii ckmag Oyio
PO3paxoBaHO BUXOJAAYH 3 PyXOMOCTI OETOHHOI
cyMimi 5 cM. AHaini3 BIUIMBY BUAIB (iOpoBOro
apMyBaHHS Ha MILHICHI Ta jaepopmaTuBHI
XapaKTEPUCTUKU PO3TIISIHYTO B podoTax [7-9],
Je 3po0JIEeHO BHUCHOBKM MpO paliOHAJbHI
napamerpu  (iOpoBOoro  apMyBaHHS IS
6a3asnibToBOI 1 craneBoi ¢idpu. OTxe, a1
BHUTOTOBJICHHS 3pa3KiB OyJI0 BUKOPUCTAHO:

A
" KOB-6001%

- 0azanpTOBY (PiOpy MOBXKMHOIO 12 MM,
SKy gomaBanu B KutbkocTi 0,2 % wmacwu
[IEMEHTY;

- craneBy ¢ibpy «Yinsabinka», sKy
nomaBanu B KimpkocTi 32,536 xr/m® Gertomy
[10].

@®i0py BBOAWIM B LEMEHT 1 DPETEIBHO
NepeMilllyBaIM  BPYyYHY. YCi KOMIIOHEHTH
3acunaim B OETOHO3MIIIyBad 1 peTEeNbHO
nepeMilryBaH.

Huist NIPOBE/ICHHS BUIIPOOYBaHb
BUTOTOBWJIM TPH cepii 3pa3KiB: 13 0a3aibTOBOIO
¢16poto (cepis Kbb), craneBotro didporo (cepist
KCB) 1 konTposibHa cepist 6e3 monaBanHs Gidopu
(KOB). Koxna cepis — ue 24 xyouxu. [lo
BIJIOBIAHUX TEMIIEpAaTyp HarpiBaid 1O TpHU
KyOuKH. Yci 3pa3ku MapkyBaiu (puc. 1).

Puc. 1. Tpu cepii 3pa3kiB, siki 6yau Harpiti 1o Temmepatypu 600 °C:
a — 0e3 nogaBanHs pidbpu; 6 — 13 HJogaBaHHAM 0a3anbTOBOI (PiOpH;
B — 13 JI0JIaBaHHAM CTajeBoi (Giopu

Jis BUTOTOBJICHHS 3pa3KiB
3aCTOCOBYBaIM MeTalieBi (opmu po3mipoM
10x10x10 cM, siKki 3Ma3yBajid MAallMHHUM
MacjioM, a IOTIM 3alOBHIOBAJIM OETOHHOIO
CyMINIITO. YIIIIBHIOBAM Ha BIOpOCTONi /10
MOSIBU LIEMEHTHOr0 MOJIOYKa. 3anuty y Gpopmu
OCTOHHY CyMilll BUTPUMYBaIu Yy ¢dopMax
MPOTATOM TPHOX Ji0, MICHS LBOTO OMamyOKy
3HIMaJIM, 1 3pa3Ku 3HAXOJWIUCH Y BOJIOTIH
TUpcl TpoTAroM 28 ni0 3a HOPMaIbHOI
temrneparypu [11]. Ilicis BUTOTOBJIEHHA
3pa3KiB iX HEOOXIJHO OyJ0 MIATrOTYBaTHU IS
BUIPOOYBaHb. J[J1s1 1IbOro KyOUKH HarpiBaiu 10
temnepatyp 20 °C, 60°C, 90°C, 120 °C,

200 °C, 400 °C, 600 °C, 800 °C y mydenbHiit
nmeyi 31 mBuaKicTio HarpiBanHs 150 °C/rog.
[licns nmocsirHeHHA 3aJaHoOi  TeMIeparypu
3pa3Kd BUTPUMYBAIM i BIUIMBOM L€l
Temreparypu 4 roj, a MoTiM 3ajHIlIaid B meyl
0 TIIOBHOIO OXOJIO[UKEHHA. Taka cxema
HarpiBaHHs Oyja 3acTOCOBaHa BiJIMOBIAHO 0
po6otu [12].

BucHoBku. J[11 BHUKOHAaHHSI BHMOT
MPOTHUIOKEAKHOT Oe3mexu Ha crajii
MPOEKTYBaHHS BHUKOHYIOTH pPO3paxyHKd 3
METOI0 BU3HAUCHHS MeXi BOrHecTiikocTi. J[ms
IFOTO HEOOX1AHO 3HATHU 3aJIEXKHICTH MIIIHICHHUX
1 nepopMaTUBHUX XapaKTEPUCTHUK
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¢ibpobeToHiB  Bif Temmeparypu. AHami3
JTepaTypHUX JOKEpENl BHUABHUB HEJOCTATHIO
BHUBYEHICTh IIbOI0 MHUTaHHA. Tomy mpoBenu
IUTAHYBaHHA EKCHEPUMEHTY, IO a0 3MOTy
BU3HAYUTH HEOOXiNHY KUIBKICTH 3pa3KiB Uis

BunpoOyBaHHs. Po3paxoBaHo ckian OETOHHOT
CyMillli, pETEeNbHO OMHCAHO TEXHOJIOTIIO
BUTOTOBJICHHS 3pasKiB, OIUCAaHO i
OOIPYHTOBAaHO METOJUKY IiATOTOBKH 3pa3KiB
J10 BUTIPOOYBaHb.
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