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AnHoTanus. [IpoBeeHbl UCIBITAHUS HAa C)KATHE HECKOJIBKHUX CEPHUH CTaHIApTHU3UPOBAHHBIX
obpasuoB  ¢uOpoOeTOHa, Ui KOTOPBIX IOJIyY€Hbl MPOYHOCTHBIE U  AeopMaTHBHBIC
XapaKTePUCTHKH, MTPEIICTABICHHbIC B TaOMMYHOM 1 rpaduyeckoii hopme. Tak kak pazdpoc TaHHBIX
HCBCJIMK, IPUBCACHBI 3HAYCHUA 110 ABYM 06pa3uaM. HpI/I HUCIIBITAHUN 06pa3u0B, HU3TOTOBJICHHBIX U3
CMECH ONTHUMAIILHOTO COCTaBa, ObUIO OOHAPYKEHO YBEIUYCHHUE HAYAILHOTO MOJYIIS YIPYTrOCTH
craneubpodbeToHa oTHocuTenbHO OeroHa Ha 40%, a Hecymel crnocobHoctn — Ha 10-12%.
Koadpduuuent Ilyaccoma mnpu 3STOM HM3MEHHJICS HE CyliecTBeHHO. [lonHas abOcomoTHas
nepopmarust  cranepudpodeToHHOTO OOpasna cocraBwia 71% ot aHamormyHOUW aedopmarmm
OeTOHHOTO 00pas3iia Py OJIMHAKOBOW HArpy3Ke, OJM3KOW K pa3pylIarolei.

KiroueBbie ciioBa: ¢pubpoOeToH, 6eToH, cTanpHas Gudpa, MPOYHOCTHBIE U Ae(OpMaTHBHBIE
XapaKTEPUCTHKH.

BBenenue. CranedubpobdeTon odbecrnieunBaeT MOBbIMICHHE Y (HEKTUBHOCTH KEIE300CTOHHBIX
M3 ¥ KOHCTPYKIMH 3a CYET yBEIMYEHHUS MPOYHOCTH OETOHA Ha PACTSHKEHWE NpU H3THOE,
IpEebHON CKUMAEMOCTH, TPEIMHOCTOMKOCTH, BOJOHENPOHHUIIAEMOCTH, MOPO30CTOHKOCTH U
KOPPO3HOHHON CTOWKOCTH, CONPOTHUBICHHA HcTUpaeMocTd. [Ipumenenue cranedudpodeToHa
MIO3BOJISIET CYLIECTBEHHO CHU3UTh TPYJ03aTpaThl HAa apMaTypHble pabOThl, a TAK)KE IOBBICUTH
CTETIeHb MeXaHW3alMh OETOHHBIX pPadOT M pacCHIMPHUTh O0JACTh NPUMEHEHUS 3(P(PEKTUBHBIX
KOHCTPYKTUBHBIX PEIIEHUH 31aHUI U COOpYKEHUH.

3apyOexHbIi ONBIT IPUMEHEHHUS cTanepruOpoOeTOHa B CTPOUTENBLCTBE 3AaHUN U COOPYKEHUN
noaTBepAuS 3((EKTUBHOCTh €ro INPUMEHEHHs. OJTO OCOOEHHO OIIyTUMO HpHU BO3BEJIECHHUU
MOHOJIUTHBIX TIOJIOB TPOMBIIIICHHBIX 3[aHWH, B3JIETHO-TIOCAJAOYHBIX TIOJOC adpOJAPOMOB,
aBTOMOOWJIBHBIX JIOpOT, pe3epByapoB M OacceHOB, OAaHKOBCKMX XPAaHWIMIL, B3PbIBO3ALIUTHBIX
dbopTHGUKAIIMOHHBIX COOpY)XeHUH. B mpou3BoiCcTBE COOPHBIX IKEIE300€TOHHBIX W3ACIUN
crane@uOpoOEeTOH HaXOAUT NPUMEHEHHE NPU HM3TOTOBJICHWU HAMOPHBIX M O€3HAMOpHBIX TPYO,
Pa3NMYHBIX M3IETUHA I BO3BEIEHHSI KOHCTPYKIIUN METPO, HIEMEHTOB CTEHOBHIX TMaHENIeH U TUIUT
NEPEKPBITUH, JKEIEe3HOAOPOXKHBIX WINaj, JOPOKHBIX IUIUT, OOPTOBBIX 3JIEMEHTOB JOPOT, MaJbIX
aApXUTEKTYPHBIX (POPM U IPYTUX H3IEITHHA.

AHaIN3 MOCJHeIHUX HccaeoBaHUi. DPPEKTUBHOCTb NPUMEHEHUs CTaJbHOM (PUOpEI
MPUBOANT K YIYYIICHHIO (PU3UKO-MEXaHHMUECKUX CBOWCTB OETOHA, YTO OTPaXCHO B LIEJIOM psijie
nyOnuKaluidi OTEYEeCTBEHHBIX W 3apyOekHbix aBTopoB [1, 2]. B [3 - 5] yka3biBaeTcs Ha
CyllleCTBeHHOE BiusiHue ¢GuOpsl mpu paboTe OeToHAa Ha pacTsbkeHHe W Ha uctupanue. OmaHAKO
CTPOUTENIbHBIE KOHCTPYKIIMU YaCTO IMOJBEP>KEHBI JPYTUM BHJIaM CONPOTHBIEHHS, B TOM YHCIE, U
CIIO)KHOMY COTpOTHBIICHUIO. [Ipn mccienoBanny HanpspKeHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI BO
BCEX Cly4asXx He0oOXOJUMO pacrojiaraTh OOOCHOBaHHBIMM M KaK MOXHO 0Oojee TOYHBIMU
MPOYHOCTHBIMU U JAe(QOpPMATUBHBIMU XapaKTEepUCTUKaMH cTane@uOpoOeToHa B KOHKPETHOMN
uccieayeMoi KOHCTpYKIMHU. [T0CKOIBbKY 3TH XapaKTEPUCTUKU 3aBUCIT OT MHOTUX OOBEKTHBHBIX U
CYOBEKTUBHBIX (aKTOPOB, WX 3HAYCHUS, IIOJyUYECHHBIE pa3HBIMH HCCIIEOBATENSIMA, HMEIOT
CYILECTBEHHBIH pa3opoc [2, 6, 7]. CinenoBarenbHO, onpeaeneHne CBOMCTB puOpoOeTOHa Ha OCHOBE
COBEPIICHCTBOBAHMSI JKCIIEPUMEHTAIFHBIX METOJWK W O00OPYHOBaHHS, MPOAOIDKAET OCTaBATHCS
aKTyaJbHOM 3a1aueil.
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Lesablo nanHON paboTHI ABNSETCA ONpEeNeHIE BIUSIHUS CTATBHONW (PUOPHI HA IPOYHOCTHBIE
u aedopMaTuBHBIE CBOWCTBa (PuOpOOETOHA, MPEAHA3HAUYECHHOTO IS U3TOTOBJICHUS CTEP)KHEBBIX,
TUTACTUHYATBIX U 000JI0YEYHBIX KOHCTPYKIIMA, padOTAIOINX, B OCHOBHOM, Ha CXKaTHE C U3THOOM.

Martepuanbl 1 MeTOAUKA Mccae0BaHU. J[715 N3roToBIeHNs 00pa3lioB UCIOIB30BaH OETOH
C 3alOJTHUTEJIEM B BUJE IIEOHS HEKPYMHBIX (pakiuii u cranbHas GuoOpa ¢ 3arHyTHIMHA KOHIIAMH
OTEYECTBEHHOT'O MPOM3BOJACTBA. [[nsi mpoBeneHHs HUCHOBITAHUN MpPUMEHSIETCS TUIpaBiIndecKas
UCHBITaTENbHAS MAILIMHA, A JJI U3MEPEHUM — TEH30JaTYMKU U UHIUKATOPbl YaCOBOI'O THUIIA.

Meroarka uccieaoBanuii nuznoxena B [8-10].

Pe3ysabTaThl uccaenoBanus. Panee aBropamu Obl1 BHIOpAaH ONTHMAIbHBIM COCTaB CMECH:
OeToHHAas MaTpula C KPYINHBIM 3arojHuTeleM pasmepom He Oonee 10 MM u  HuOGpoBHIM
apmupoBaueM 1%. Jljig U3roTOBJIEHUS MaTpULbl UCHOJIb30BaH LeMeHT Mapku 400, mpOMBITHII
peuHOM mecok, BojoneMeHTHoe oTHouieHue 0,449. B kauecTBe apMUPOBaHUS HCHOJIB3YETCA
crajgpHas Gulpa ¢ 3arHyThiMH KoHIamu (puc.l, a), e€¢ mumaa 50 MM, auamerp 1 MM, BpeMeHHOE
conporusienue 1335 Mlla.

Bbutn BcTIbITaHbl HA CKAaTHE CIIEAYIOIINE BU/IbI CTaHAaPTU3UPOBAHHBIX 00pPa3IOB:

— kyOsI pazmepom: 100x100x100 mm;

— npusmsl pazmepom: 100x100%400 mm.

HcnpiTanus mpoBOAMIM Ha THAPABIMYECKON HCHBITATENIbHON MalllMHE C¢ MaKCHMalbHOM
Harpy3koit 500 kH (puc.1, 0).

Puc. 1. IlonroroBka k onpeneaeHuto CBOMCTB ctasiepudpodeToHa:
a — ctanpHas (pubpa; 6 — mpr3Ma MOABEPraeTCs UCIBITAHUIO Ha CKATHE

Ha xyOukoBble 0Opa3ubl ObUIM HakjIe€eHbl TEH30JaTYMKHW B JBYX HAalpaBICHUSAX JUIS
oTpesieNieHUs] MPOAOIbHON M nonepeyHor aedopmanuii. Kpome TeH301aTUMKOB, Ha MpU3Max IO
YeThIPEM I'PaHsAM KPEMWINCh HHANKATOPBI 4acoBOro THma ¢ neHou aenenus 0,01 mm u 6a3oii 25 cwM.
OO0beM cTaThu HE MO3BOJIAET IPUBECTH PE3YJIbTaThl UCIIBITAHUI BCceX 00pas3IoB, IO3TOMY B Tadi. 1
MPEJCTaBICHBI TOJIBKO CPAaBHUTEIbHBIE JaHHBIE [0 MCIIBITAHUAM ABYX MPU3M, ¢ GUOpoii u 6e3 Hee.
Kak BugHO ™3  TaOnuIBl, COOTHOWICHHUS  Mexay  JedopmanusMu  OCTOHHOTO |
crane@uOpoOeTOHHOro 00pa3loB MO JaHHBIM TEH30JaTYMKOB W HMHJUKATOPOB HPUMEPHO
OJIMHAKOBBI, YTO MO3BOJIIET C JIOCTATOYHOM TOYHOCTHIO OMPEIENIUTh HE TOJNBKO JAe(popMaTUBHbIE,
HO M NPOYHOCTHBIE XAPAKTEPUCTUKM JAaHHBIX MaTepuanoB. HauanbHbli MOAYNb YHOPYrOCTH IIpH
BBEJIEHUU B CMeCh cTajbHOU (pulpsl Bbipoc Ha 40%, 4TO 00YCIOBUIIO CHIKEHUE Ae(POPMAaTUBHOCTU
MaTepuanga, a 3TO OYEHb BaXXHO IPU pacyeTax II0 BTOPOMY IPENEIBHOMY COCTOSHUIO.
Koadpdpuuument Ilyaccona mnpu »ToM u3MeHusIcs He cyuiecTBeHHO. I[lonmnas abGcomroTHas
nedopmarust cranedudpodbeToHHOTO O00pasna coctaBuwia 71% or aHamormvHou aedopmanuu
OETOHHOM MPU3MBI NPH OJAMHAKOBOM Harpyske, OJU3KOH K paspyluaromei. DTOT (GakT MO3BOJISIET
MIPOTHO3UPOBATh CHWKEHHE 3HAUEHUM MPOTUOOB U MIMPUHBI PACKPHITHS TPEIIMH B KOHCTPYKIIHSX,
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BBIMIOJIHEHHBIX U3 cTane(puOpoOETOHA OTHOCHUTENBHO KeNe300€TOHHBIX KOHCTpyKuui. [lis
KOPPEKTHOTO COIMOCTaBJICHUS JaHHBIX B TaOymie 1 u Ha rpadukax nmpuBeaeHbI AehOpMaIii TPH
OJMHAKOBBIX Harpy3kax. B mpoBeJeHHBIX aBTOpaMH HCCIEIOBAaHMAX HECYIIas CIIOCOOHOCTD
ornuuaercs Ha 10-12% B nose3y marepuana ¢ pudpoil. M3 nmosmyueHHbIX pe3ynbTaToB CIEyeT, 4TO
MIPOYHOCTHBIE XAPAKTEPUCTUKH CTanepuOpoOeToHa BbIIIE, YeM OETOHA aHaJOrMYHOTO COCTaBa.
[Tocneanee MO3BOJSIET YBEIMYUTh HECYIIYIO CIIOCOOHOCTH CTane(puOpOOETOHHBIX KOHCTPYKIUI
OTHOCHUTENIFHO OETOHHBIX MPU OJJMHAKOBBIX pa3Mepax.

Tabmuua 1 — CpaBHHUTENbHBIE JAHHBIE IO UCIIBITAHUSAM JIBYX IPU3M

Usmenenue N3menenue
COIIPOTUBIICHUS COIIPOTUBIICHHUS JIuneiinas nedopmanus o
IPOIOIBHBIX MOTIEPEYHBIX MMOKa3aHUSIM WHIMKATOPOB
Harpyska,
KH TCH304aTYNKOB TCH304aTYUKOB
OeToHHAas [pH3Ma M3 OeroHHas TpH3Ma M3 OeToHHas [pH3Ma M3
cranepuodpo- cranepuodpo- craeudpo-
pu3Ma pu3Ma npu3Ma
OeToHa OeroHa OeToHa
0 0 0 0 0 0 0
25 140 103 -42 -32 29 21
50 279 205 -84 -63 59 4.2
75 420 309 -128 -95 8,8 6,3
100 560 412 -172 -128 11,7 8,4
125 714 525 -220 -163 15 10,7
150 901 662 -276 -205 18,9 13,5
175 1127 829 -345 -256 23,7 16,9

Habnrogaercss npuHIMNHAIBHOE PAa3JIMYMe B XapaKTepe pa3pyIICHUs WCHBITAHHBIX KyOOB H
npu3M u3 OetoHa u GuOpoberoHa. Ecnu OeToHHBIM oOpasen paspylancs MO KJIaCCHUYECKOMY
CIICHAapHIO, TO €CTh UMEJI0 MECTO XapaKTEPHOE XPYNKOEe pa3pylIeHHE C pacKaJbIBAHUEM Ha 4aCTH
(puc. 2, a), To obpazen u3 cranepudOpodeToHa HE H3MEHWI TeoMeTpUdecko (HOpMbI U TOCTE
WCYUEpIIaHusl CBOEH Hecymeld CrocoOHOCTH. ENWHCTBEHHOE 3aMeTHOE OTJIMYHME JO W TI0CIie
UCTBITAaHNS — HAJIMYKE TPEIIMH U yBelnueHue pedpa oOpasiia B HaIIpaBIe€HUH, EPIEHAUKYIIPHOM
TUIOCKOCTH JISMCTBUSI Harpy3ku. B Mecrax pacTpecKMBaHHS 3aMETHO YaCTUYHOE BBIJIEPTHBAHHE
Gubps! 13 6eTOHHOI MaTpHIIbI (pHC. 2, 0).

Puc. 2. Buasl paspyuienus o0pasios:
a — OeTOHHBII 00paselr; 0 — cTaneduOpoOeTOHHBIN 00pa3el]
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ITo pe3ynbTaTamM HCHBITAHHH MOCTPOSHBI COOTBETCTBYIOIIME TpauKU sl IBYX 0OpasloB,
OT/AETBHO IO JAaHHBIM TPOJONBHBIX TEH30AATYMKOB (puc. 3, a) M OTAECIBHO — IO JaHHBIM
nornepedHsix (puc. 3, 0), a Takxke auarpamma aedopmuposanus (puc. 4).
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Puc.4. OTHOCUTENBHAS TUarpaMMa CKaTHs TPU3M U3 6eToHa U cTaeudpodeToHa
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Bbut0 MCHIBITAHO HECKONBKO Cepuil 00pasloB, AT KOTOPBIX MOJYYEHBl TaOiIW4yHBIE W
rpadUUecKrue pe3yNibTaThl, AHAJOTHYHBIC NPUBEACHHBIM BhIIIE. Pa30poc XapakTepHCTHK B
npenenax cepun coctaBmin 3-4%, mexny cepusmu — 3-5%. Cremyer 3aMeTHTh, YTO TIPH
COOJIIOJICHHH BCEX TEXHOJOTHYECKUX YCIOBUU U METOJMKH UCTIBITAHUNA HAHOOJIbIIIas pa3HHIla ObLIa
MOJTyYeHa MIPU BBIYMCIIEHUN HAaYaJIbHOTO MOJYJIsl YIPYTOCTH Kak OeToHa, Tak U cTtaneudpodeToHa.
MeHnee Bcero OTJIMYaIiCh MPOYHOCTHBIC MoKa3arenu u kodddurment [lyaccona.

BoiBoabl. [Ipu ucnbiTanun 00pas3IoB, M3TOTOBJIEHHBIX M3 CMECH ONTHMAIILHOTO COCTaBa,
OOHApY)KEHO YBEIMYCHHE HAYAILHOTO MOIYJSl YIPYrOCTH CTalepuOpoOETOHA OTHOCHTEIBHO
6erona Ha 40%, a Hecymeil cocoonoctn — Ha 10 — 12%. Koaddunuent Ilyaccona mpu stom
n3MeHwICcs He cymectBeHHO. [lonHas abcomroTHas aedopmanus cranepudpodeToHHOrO 0oOpasia
coctaBmia 71% ot aHamorumuHoi aedopmManuu OETOHHON MPHU3MBI MPU OAMHAKOBOW HArpyske,
OJIN3KOM K pa3pyIlIaromIeH.

HecmoTpss Ha xopouryto WHGOPMATHBHOCTh HCIBITAHUH Ha C)KaTHe, NpPEACTaBIseTCs
WHTCPECHBIM B JIaJbHEHIIEM KCCIIe0BaTh CBOMCTBA CTaleuOpOOETOHA TpPU JIPYTHX BHIAX
COIIPOTHBIICHUS] C HCIIOJIb30BaHUEM TPAJUIIMOHHBIX OOPa3lOB W METOAOB HCHBITAaHHH JIMOO C
HEKOTOPOH WX KOPPEKIUEH, UCXOIs U3 CIeNU(UKU HCCIIeyeMOro MaTepraia.
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Anorania. CranediOpoOeTon 3abe3nedye NiABUIIEHHS €(QEKTUBHOCTI 3a1i300€TOHHUX
BUPOOIB 1 KOHCTPYKILINH 3a paxyHOK 30UIbLLIEHHS MIIIHOCTI O€TOHy. Y jiTepaTypl BKa3yeTbcs Ha
HailOinbuit BrunB GiOpu npu poOOTI Ha po3TAr i Ha ctupaHHa. OJHaK OyniBeldbHI KOHCTPYKIT
4acTO CXUJIbHI 10 CTUCKY, 3THHY 1 IX CHIIBHOT [ii.

3a Bxke OOpaHHMM aBTOpaMH paHillle ONTHUMAIbHUM CKJIaJoM (iOpoOETOHHOI CyMilli
JOCITIJPKEHO HECYUy 371aTHICTh cTtanediopobeTony. BusHauenuii BIuB craneBoi ¢iOpu Ha MIIHICHI
1 nedopMaTUBHI BIACTUBOCTI (iOPOOETOHY, NPU3HAYEHOTO Ul BUTOTOBJEHHS CTPH)KHEBUX,
MJTACTUHYACTHX 1 000JIOHKOBUX KOHCTPYKIIiH, 110 TPAIIOIOTH 3/1e0UIBIIOT0 Ha CTUCK 13 3THHAHHSM.

BumnpoOyBaHHS MpoBOAWIM 32 BiAOMOIO METOAMKOI Ha CTAaHJAPTHU30BaHIM TiIpaBmiuHiN
BUnpoOyBasibHIM MamuHi. Ha KkyOukoBi 3pa3ku OynM HakJIe€eH! TEH30JaT4yuKd 3a JBOMaA
HampsMKaMu JUIsl BHU3HA4YeHHS IO3JIOBXKHBOI 1 momepedyHoi nedopmaniif. Ha mpusmax kpim
TEH30/IaTYMKIB 10 YOTHPHOX TPAHAX KPIMWIHCA IHAMKATOPH TOJMHHUKOBOTO THUMY. byro
BUINIPOOYBAHO KiNbKa cepiil 3pa3kiB, A SKUX OTpUMaHi TaOiaMuHi 1 rpadiyHi pe3ynabTatu. Po3kun
MOKa3HHUKIB B Mexax cepii ckimaB 3-4%, mik cepismu — 3-5%. Crmin 3ayBaKuTH, IO TpU
JOTPUMaHHI BCIX TEXHOJOTIYHHX YMOB 1 METOJMKM BUIPOOyBaHb HaiOinblna pi3HULSA Oyna
OTpUMaHa MpH OOYMCIIEHHI [TOYaTKOBOTO MOJYJS MPYKHOCTI sIK O€TOHY, Tak 1 cTrajediopodeTony,
HallMeHIIe BiPi3HTUCS MOKA3HUKU MIITHOCTI 1 KoediuieHT [lyaccony.

[Ipu BunpoOyBaHHI 3pa3KiB, BATOTOBJIEHUX 3 CYMIIIl ONTUMAJILHOTO CKJIaAy, OyJI0 BUSBIIEHO
30UIBIIIEHHS IOYAaTKOBOIO MOJYJISl IPY>KHOCTI cTanediopodberony moao 6erony Ha 40%, a Hecydoi
3matHocTi Ha 10-12%. Koedimient [lyaccony npu mpomy 3MiHHBCST HeCyTTeBO. [loBHa abGcomoTHa
nedopmartisi cranediopodeToHHOr0 3paska ckiana 71% Big anamoridHoi Aedopmariii 6eToHHOT
MPHU3MH TIPY OJTHAKOBOMY HaBaHTaXXEHHI, OJM3BKOMY JI0 PYHHYIOUOTO.

Hes3Baxaroun Ha xopoury iH(OPMaTHBHICTh BUIPOOYBaHb Ha CTHCK, BHJIAETHCS LIKAaBUM
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BYAIBEJIbHI KOHCTPYKIIII

HaJaJl JOCTIKYBAaTH BIACTUBOCTI cTajaediOpoOeTOHY MpH IHIINX BUAAX ONOPY 3 BUKOPUCTAHHAM
TPAAUIIIHHUX 3pa3KiB 1 METOAIB BUIIPOOYBaHb a00 3 JESIKOI KOPEKITIEK, BUXOIIYH 13 CHEIU(IKU
JOCIIKYBAHOTO MaTepiany.

KurouoBi cjoBa: ¢ibpobGeron, Oeron, crameBa ¢(ibpa, MimHICTHI Ta AedOpMaTHBHI
XapaKTePUCTHKH.
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Abstract. Steel fiber concrete improves the efficiency of reinforced concrete products and
structures by increasing the strength of concrete. The literature indicates a greater effect of the fiber
when working on stretching and abrasion. However, building structures are often subject to
compression, bending and their joint action.

For the previously selected by the authors the optimal composition of the fiber concrete
mixture, it seems necessary to investigate the bearing capacity of the steel fiber concrete. The
purpose of this work is to determine the effect of steel fibers on the strength and deformation
properties of a fiber concrete mixture, intended for the manufacture of rod, plate and other
structures, working mainly in compression with bending.

The tests were carried out according to the known method, on a standardized hydraulic testing
machine. Strain gauges were attached to the cubic samples in two directions to determine the
longitudinal and transverse deformations. In addition to strain gauges, prism-type indicators were
attached to the four faces on prisms. Several sample series were tested for which tabular and
graphical results were obtained. The range of characteristics within the series was 3-4%, between
the series — 3-5%. It should be noted that with all the technological conditions and testing methods
observed, the biggest difference was obtained when calculating the initial elastic modulus of both
concrete and steel fibrous concrete, the strength indicators and Poisson's ratio differed the least.

When testing samples made from a mixture of the optimal composition, an increase in the
initial elastic modulus of steel fiber concrete relative to concrete by 40% and bearing capacity by
10-12% was found. The Poisson's ratio did not change significantly. The total absolute deformation
of the steel fiber concrete sample was 71% of the similar deformation of the concrete prism at the
same load, close to the breaking load.

Despite the good information content of the compression tests, it seems interesting to further
investigate the properties of steel fiber concrete with different types of resistance using traditional
samples and test methods or with some correction based on the specificity of the material under
study.

Keywords: fiber concrete, concrete, steel fiber, strength and deformation characteristics,
specimen test.
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