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BIIJIUB ®15PU HA 34YEIIVIEHHA APMATYPU 3 BETOHOM

Anomauisn

Iumanna 3uennenus apmamypu 3 6emoHOM HeOOCMAMHbO POKpUmMe 8 HopMamueHin rimepamypi. /lane
00cniodCceHHsl NIOHIMAE NUMAHHA NOKPAWEHHS 3YENNeHHS apmMamypu 3 OemoHOM 3d PAXYHOK 000ABANHS 8 HbO2O
cmanegoi Gibpu eiMuuUsHAHO20 SUPOOHUYMEA. VY cmammi HasedeHo pe3yibmamu OOCHIONCEeHb 3 AHKepPY8AHHS.
cmpudichesol npoginbhoi apmamypu y 6emoni ma Giopobemonni. Memorw docniodxcennss Oyn0 GUHAYEHHs.
3uenieHHs cmpudicHegoi apmamypu y bemoni ma giopobemonni. 06’ €km 00CaiONHCeH s NPUIMU K8AOPAMHO20
nepepizy 150x150m i3 3axnadenoi 6 Hei cmpudicHegoi apmamypu. Memoo SUCMUKYEAHHS aPMAMypHO20
cmepoicHa npu pisHux 0oexcunax anxepysanus (10, 15, 20 diamempis). Mamepian 6emon ma ¢hiopobemon i3
Kyboeoto miynicmio 32,11MIla ma xoeghiyicnmom apmyeanns cmaneeoi ibpu 2% (eumpama .60xe/m®) 6i0
3a2anvHo20 06’emy. Busnaueno nouamxosi smiwjenns eucoxomiynoi apmamypu xknacy AS00C npu 36inbuenni
HABAHMAICEHHS, MA PI3HUX 00BCUHAX AHKepYBanHs. Pe3yrbmamamu 00Caiodtcenb 006e0eH0, Wo GUKOPUCTNAHHS
cmaneeoi ¢ibpu nokpawye suennenns apmamypu 3 6emonom. Taxum yurnom, 0ogedena NPAKMUYHA HAYYWICMb
BUKOPUCMAHHS CANe8oi Pibpu IMYUSHAHO2O0 BUPOOHUYMEA 015l OOCKOHANIUO20 KOHCIMPYIOS8AHHS MOHONIMHUX
KOHCMPYKIll.

Knrwwuosi crosa: ¢iopobemon; ankepysanhs,; 3ueniients; apmamypa, bemon, cmaiesa giopa.

Beryn. ©i6pobeToH — oAWH i3 HOBITHIX OymiBETBHHX MaTepiaiiB, SKAH Bce YacTilie
BUKOPHCTOBYEThCS B OyaiBenbHill mpakTui. Moro 3acTocoByiOTh B 30ipHHX Ta MOHONITHHX
KOHCTPYKIIsX, IO MpAaIOI0Th HAa 3HAKO3MIHHI HaBaHTakeHHs. OJHaK, HOro BIIACTUBOCTI
[MOBHOIO MIpOI0 HE PO3KPHUTI Ta MOTPEOYIOTH OIJBIION0 BHUBYCHHS IS 3aCTOCYBAHHS Y
OyniBHULTBI. OHUM 3 HANPSIMKIB BUKOPHUCTAHHS IAHOTO Marepially € Horo cymicHa poboTa i3
CTPHKHEBOIO MPOQIILHOIO apMaTypOI0, a caMe 3UEIJICHHS Ta aHKepyBaHHSI.

AHaJii3 ocTaHHIX AocaiIKeHb Ta myosikaniii. [[uTaHHAM OLIIHKY 3UEIUICHHS apMaTypy

3 6eToHOM BHBYaJM Oararto aBTopiB, a came H. M. Myunin, C. O. [IMuTpies,
T. L. Actposa, T. I'. I'apai, T. XK. XKynycos., O. O. I'Bo31eB, ki 3arponoHyBaIn GOPMYITy IS
PO3paxyHKy HEOOXimHOI NOBXXMHM aHKEpyBaHHS apMaTypu [l], mo 3amexuTh BiA: Aiamerpy,
PO3paxyHKOBOTO ONOpY, HANpyXeHO-Ae(hOPMOBAaHOrO cTaHy OeToHy, (opMH TOBEpXHI
apmarypu. OzxHak, 11 opMyia HE BpaxoOBye I'DaHWYHI HaNpYKEHHsS 3YCIUICHHS, 3HAYCHHS
TOBIIMHHU 3aXHMCHOTO [Iapy Ta CTAaH caMoi MoBepxHi apmarypu [2, 3].

VY 3axigHii mpakTuli 0a30BUMH METOJAMHU OILIHIOBaHHS 34CIUICHHS CTAICBOI apMaTypH 3
0ETOHOM € METOJ BUCMHKYBaHHS (200 BHIABIIOBAHHS) apMaTypH 3 O€TOHHOTO 3pa3ka (puc 1.)
[4], sKMii € OCHOBHHMM JIJIs BU3HAYEHHS 34YeIIEHHS apMaTypu 3 6eronoM y Eurocode 2 [35, 6].
MetoJ; BUCMHKYBAaHHS Ta BWJABIIOBAaHHS apMaTypHl PI3HUTHCS HANpPSIMOM TMPHKIIAJACHHS
3YCHJUIA Ta MOTIEPEYHIMH Ae(opMaliiiMu apMaTypH IIpu BUIpoOyBaHHi [7].

Mera. Line gocmipkeHb MOATae B aHai3i BUKOpUCTAaHHS (Hidpu 1A Kpamoi CyMicHOT
PpOOOTH CTPHIKHEBOT apMaTypH 3 OETOHOM.
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MertonmoJiorisi mociaimkenn. [l OLIHIOBAaHHS 3YCIUICHHS CTaleBOI apMmarypu 3
3a1i300€TOHHIMH 3pa3KkaMH iICHYe€ METOJI BUCMHUKYBAHHS apMaTypH 3 3alli300€TOHHOIO 3pa3ka
MpU3MAaTHYHOI a00 IWIHIPUYHOI (popMHu Ta METOJ BHIABJIIOBAHHA apMaTypH 3
3aii300eTOHHOTO 3pa3Ka [4].
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Puc. 1. Cxema BUNIPOOYBaHb METOAOM:
a) BUCMUKYBAHHS apMATYPH 3 NPU3MATHYHOIO 3pa3Ka;
6) BUIABJIIOBAHHS APMATYPH 3 NPH3MATHYHOIO 3Pa3Ka;
B) BUCMUKYBaHHS 3 IIIIHAPHYHOrO 3pa3ka [3]

3rigzHo meromuk [3, 4] mpu BUCMHUKYBaHHI apMaTypH i3 3pa3ka NpU3MaTH4YHOI abo
wtiHapuaHoi Gopmu (puc.l a, B) mMpUAMAarOThCS NMPHU3MHU KB3JAPaTHOTO Mepepizy po3Mmipom
150x150 MM mrs nmiamerpiB < 20 MM Ta po3mipoM 250x250 mm ans miametpiB > 20 MM.
Howxuna npusmi (l,p) BU3HAYAETHCS B 3AI€KHOCTI BiJl AlaMeTpy BUIIPOOyBaHOI apMaTypH: lyp>
10d (d — niametp crepikust). [Ipu BUIaBIIOBaHHI apMaTypH i3 3a1i300eTOHHOTO 3pa3ka (puc. 16)
MpUHMArOThCd TPU3MHU KBaJpaTHOTO Iepepidy po3mipom 150 x 150 mm mnsg miametpis
apmatypu < 20 MM Ta 250 x 250 MM mms miamerpiB apmarypm> 20 MM (A 3paskiB
OITIHAPUIHOT (OPMH AiaMeTp monepedHoro nepepizy D = 150 MM st miametpiB apMatypu <
20 mm ta D = 250 MM anst giamerpiB apmarypu > 20 MMm). J[oB)KMHA 34eryIeHHs] apMaTypHOTO
CTEpKHsI 3 OETOHOM Ma€e MaTu AOBXKUHY He MeHie 2,5d. Jloskuna npusmi ( lyp) BU3HAUaeTHCS
B 3QJISKHOCTI Bijl Aiamerpy BunpoOyBaHol apmarypu: lp,> 10d. B npomy meroni HeoOXimaHO
BpaxoBYBaTH MNOIepeyuHy JAehopMaliio apMaTypy HalpsIMIIEHY B IJIOIIMHI NEPHIEHAUKYIISPHIH
1o miHil aii cumu.

Jiis BU3HAYEHHS TapaMmeTpy 34eIUICHHS apMaTypu 3 O0eToHoM Ta ¢ibpoOeToHOM OyB
NPUUHIATHIA METOJT BUCMUKYBaHHSI.

[pwsmu xBagpatHOTO TEepepidy po3mipom 150 x 150 mMm Ta moexkuHOKO 210 MM i3
3aaHKEPOBAaHMMHM B HHMX CTEp)KHSIMHU CTaJbHOI mpodineHOi apmatypu (puc. 2). [lomxuHa
aHKepyBaHHs B 3pa3kax ckiagana 10, 15 ta 20d. JinsHKH, SKi HE BKIOYAIHCh B poOOTY Oynu
BIZIOKPEMJICHI B TJIACTUKOBUX TPYOKax.

JlocmimpkeHHsT TPOBOIINCE 3 BHKOPHUCTaHHAM apmarypu ©8 MM kmacy AS00C Tta
cTaneBoi IpoTsHOI (idpH y BUIIIAAI IPAMOIIHIHHOTO BiIpi3Ka pOTY HOMIHAIBHOO JOBKUHOIO
54 MM 3 aHKepaMH Ha KiHIIX y BUIJISAI KOHYCIB Ta i3 KoedimieHToM apmyBaHHS 2% Bif
3arajgbHOTO 00’€My, SIK JIJIsl OETOHHUX KOHCTPYKIIH 3 BEIMKOIO Harpy3koro. JlocmigHi 3pasku
BHTOTOBJSIIOTECA 3 OeToHy Kimacy B25 ¢ ¢paxmiero kpymHOro 3amoBHIOBada 5-20 mw.
Pozonany6mtoBaHHs TPOBOANTHCS HE MEHIN SIK Ha 3 100y micis 6eToHyBaHHA. J[J1s KOHTPOITIO
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MilHOCTI OeTOHy Ha CTHCK (Kiacy OETOHY) BHMIOTOBIISIIOTBCS 3pa3ku KyOiB po3mipamu
150x150x150 mM. BunpoOyBanHs 3pa3kiB npoBojuiocs y Biui 28 ni6. KinbkicTs npusm mis
3paskiB 3 (GiOporo craHoBHIa 9mIT. i3 rMbuHOIO aHkepyBaHus 10, 15, 20d Ta aHanoriuHoO s
3pa3kiB 0e3 pibpu- 9 miT.
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Puc. 2. KoncTpykuisi BUIPpoOyBaIbHUX 3pa3KiB:
1- apmarypa O8 AS00C; 2- BUnpoOyBaIbHMIi 3pa30K; 3- MikpoiHAMKATOP;
4- miIacTHKOBA TPYOKA; 5- J0AATKOBI KPiMWIBLHI eJleMeHTH

3pasku  BHIIPOOYBanmyM OJHIEIO 30CEPEMKEHOI0 CHIOK. B mpomeci BumpoOyBaHb
BAMIPIOBAJIM TEpPEMIIIEHHS pPO3TAIlOBAHUX Ha TOPII IPH3M BUIBHOTO KIHIM IOCIHITHOTO
CTEpKHs. 3aBaHTaKCHHS 3pas3KiB 3lilicHIOeThCs cTyneHsamu no 0.1 Big mependadyBaHOTO
IPaHUYHOI'O HABAaHTA)XEHHS BUCMHUKYBaHHS apMaTypHOTo cTepkHs 3 Oerony. KoHTponb
BEJIMYMHHM HAaBaHTa)XEHHs 3JiicHIOEThCsS Mikpoinankaropom MUTTI. IMowatok 3cyBy BibHUX
KIiHI[IB BUIIPOOYBAJILHOTO apMaTypHOT'O CTEPXKHSI BUMIPIOIOTHCS 1HIMKATOPOM Ta 3aHOCUTHCS B
Tabm. 1.
Jlyist cTaneBoi apMaTypu KpUTEPieM BiMOBIAHOCTI 3ueruieHHs 3 6eronoMm B EN 1992-1-1
[5], npuitmaroThcs Taki YMOBH:
> 0,098 (130—- 1,9 6) 1)
ae
T — JIOTHYHI HAIIPY>KEHHS TP PyHHYBaHHS (BUCMHKYBaHHI);
@ — niaMeTp CTepKHs B (MM).
JloTHYHI HampyXeHHs MIDK BHUIPOOYBaJbHUM apMaTypHUM CTepKHEM i OeTOHOM
00YHCITIOITHCS 32 (POPMYIIOIO:
Ns
T ordl @)

ae

Ns — ocb0oBE HaBaHTa)KEHHS;

d — miameTp apmatypu;

| — moBXWHA aHKepYBaHH: apMaTypH B OCTOHI.

PesyabraTn. Pesynprarn BunpoOyBaHb Ha BHUCMHKYBaHHA apmarypu @8 AS00C i3
OeToHHUX Ta GiOpoOETOHHMX 3pa3KiB 3BeAeHi y Tabmn. 1 Ta puc.3, 4, 5.

[Ipu excreprMeHTaIbPHOMY JOCTI[UKEHHI Ha BHCMUKYBaHHS CTPWIKHEBOI apMmaTypu
niamerpoM 8mM i3 (iOpobeToHHMX Ta OETOHHMX 3pa3KiB BHSBICHO, IO 3pa3kd i3
BHKOPHCTAHHAM (GiOpH MaIOTh Kpallie 34elyIeHHs apMaTypH 3 6ETOHOM, a caMe:

- 3rigHO hopmynu (2) mpu noexuHi 100 aHKepyBaHHS MaKCHUMaJbHE CEpEIHE 3HAUCHHS
JOTHYHUX HaIpy>KeHb CKJIAN0: 1yisi 0eToHHUX 3pa3kiB 13,10MIla, a ju1s 3paskiB i3 ¢pibpobeToHy
15,41MTI1a (puc.3).
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Puc. 3. Cepennsi 3Ha4EHHSI JOTHYHUX HANpyKeHb npu 80MM aHKepyBaHHS apMaTypH

- 3rigHo hopmyiu (2) npu 1oBxuHI 150) aHKepyBaHHS MaKCHUMaJbHE CEPEIHE 3HAUCHHS
JMOTUYHUX HAMPYXKEHb CKIAIO: 11 OeToHHUX 3pa3kiB 8,87Mlla, a asst 3pa3kiB i3 ¢iOpoOeTOHY

10,68MI1a (puc.4).
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Puc. 4. Cepennsi 3Ha4YeHHS JOTHYHUX HANPYKeHb Npu 120MM aHKepYBaHHA apMaTypH

- 3rimHO hopmymu (2) mpu moexkuHi 200) aHKepyBaHHS MaKCHMaJbHE CEpeIHE 3HAUCHHS
JIOTUYHUX HAIMPYKEHb CKIIANO: sl OETOHHUX 3pa3kiB 6,67MIla, a st 3pa3kiB i3 GpidpodeToHy

8,38MlIl1a (puc.5).
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Puc. 5. CepenHsi 3HaYeHHS JOTUYHUX HaNpy:keHb Npu 160MM aHKepyBaHHSI apMaTypH
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Ta0auns 1. 3HayeHHs] HABAHTAKeHHS NPH NepeMillleHHi 3aHKEPOBAHOI0 CTPHAKHSA

HaBaHTa)xeHHs OpH IepeMillieHH] cTprkHs, KH MakcumaibHe
< TTouaTok
JloBxuHA & . HABaHTAKEHHS JI0
9 NepeMilIeHHS
aHKEpYBaHHS ) 0,01mMm 0,1mm 0,2mMM MOMEHTY BTPAaTH
cTprxkHs, KH 3ueruieHHs1, KH
10d + 6,67 11,69 20,01 28,76 30,97
10d - 5,67 9,93 17,01 24,44 26,32
15d + 13,78 19,58 25,83 29,98 32,20
15d - 11,44 16,25 21,44 24,89 26,73
20d + 22,80 25,97 30,85 31,82 33,70
20d - 18,85 21,78 25,39 25,30 26,80

BucHoBkM i mepcneKTHBHU. AHaJI3 JOCTIKEHb aHKEPYBAaHHS 3YCIUICHHS CTPIKHEBOL
apMaTypu B OeToHi Ta (iOpoOETOHI CBIOUWTH, IO JOCI HE BHBYAIM B YKpaiHi NHUTaHHS
3YCIUICHHSI CTPIDKHEBOI apMaTypu B OeToHi, apmoBaHoMmy (hiOporo. IlomaHi BuIe pesymsTatu
eKCIECPUMCHTANBHUX JOCHIKEHh 3YCIUICHHS CTpIDKHEBOi apMmarypu D8 AS00 3 GeToHOM
KyOoBoro MmimHicTio 32,11MIla, apmoBanOTO aHKepHOI (PiOpOI0 YKpaiHCHKOTO BHPOOHHIITBA
niamerpoM 0,5 MM i 10BxkHHOI0 50 MM 3 BuTpaTaMu .60kr/M3 3acBigummy, IO apMaTypa, sKa
Oya apMOBaHa CTaleBoIO (hiOPOrO MmoKa3aa Kpalili MOKa3HUKH 34YCIUICHHS, a CaMe:

- mpu 100 6e3 ¢idpu 13,10MIla 3 pidbporo 15,41 MIla;

- ipu 150 6e3 ¢idpu 8,87MIla 3 dpidporo 10,68MI1a;

- ipu 200 6e3 ¢idpu 6,67MIla 3 didporo 8,38MI]a;
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FIBER INFLUENCE ON THE CLUTCH OF ARMATURES WITH
CONCRETE

Abstract

Fiber concrete is one of the newest building materials, which is increasingly used in building practice. It
is used in prefabricated and monolithic structures, working on sign-loaded loads. However, its properties are
not fully disclosed and require more study for use in construction. One of the areas of use of this material is its
joint work with core profile fittings, namely, clutch and anchoring.

The purpose of the research is to use the fibers for better joint operation of the bar reinforcement with
concrete. For the evaluation of the adhesion of steel reinforcement with reinforced concrete samples, the method
of pulling out the reinforcement of the concrete specimen of the prismatic or cylindrical form is selected.

Prisms of a square section measuring 150 x 150 mm and a length of 210 mm with steel bars fitted in
them. The length of the anchoring in the samples was 10, 15 and 20 d. Plots that were not included in the work
were separated in plastic tubes.

The research was carried out with the use of the @8 mm class A500C steel fittings and steel wire fiber in
the form of a straight section of the wire with a nominal length of 54 mm with anchors at the ends in the form of
cones with a percentage of reinforcement of 2% of the total volume, as for concrete constructions with a high
load. Experimental samples are made from concrete of the class B25 with a fraction of a large filler of 5-20 mm.
Rose-plating is carried out not less than 3 days after concrete. For the control of the strength of concrete for
compression (concrete class), samples of cubes measuring 150x150x150 mm are made. Test samples were taken
at the age of 28 days. The number of prisms for samples with fibers was 9 pcs. with an anchorage height of 10,
15, 20d and similar for samples without fibers - 9 pcs.

The analysis of the anchoring tests of the rod fittings in concrete and fiber reinforced concrete shows
that until now the problem of gripping rod barriers in concrete reinforced with fiber has not been studied in
Ukraine. The above results of the experimental studies of the connection of the @8 A500 rod reinforcement with
concrete 32,11MPa concrete reinforced with anchor fiber of Ukrainian manufacture with a diameter of 0.5 mm
and a length of 50 mm, using 60 kg / m3, showed that the reinforcing steel reinforced with steel fibers showed
better performance clutch.

Keywords : fiber concrete; anchoring; clutch; armature; concrete; steel fiber.

References

1. SNiP 2.03.01-84 *. Concrete and reinforced concrete structures. Gosstroy USSR (1989).
Moscow: CYTP Gosstroya USSR.

2. Mazurak, R., & Tsap, O. (2018). Analysis of the methods for calculating the required length of
anchoring of bar reinforcement in concrete and steel fiber reinforced concrete. LNAU Visnyk Architecture
and agricultural construction, 19, 231.

3. Klimov, Yu.A., Bodenchuk, P.S., & Soldatchenko, O.S. (2011). Investigation of adhesion of
reinforcement with high corrosion resistance to concrete. In : Urban Planning and Territorial Planning 40
(1). Kyiv: Kyiv National University of Construction and Architecture.

4. RILEM/CEB/FIP RC 6 Bond test for reinforcement steel. 2. Pull-out test, 1983.

5. EN 1992-1-1:2004 Eurocode 2: Design of concrete structures General rules and rules for
building.

6. Garcia-Taengua, E. et al. (2016). Bond of reinforcing bars to steel fiber reinforced concrete.
Construction and Building Materials. Institute for Resilient Infrastructure, School of Civil Engineering,
University of Leeds, England, United Kingdom, Ne 105, 275-284.

7. Bigajvan Vliet, AJ. (2001). Bond of Deformed Reinforcing Steel Bars Embedded in Steel
Fiber Reinforced Concrete State-of-the-Art Report. Project number 01.06.03-01, Delft Cluster.

Recevied: June 30, 2018
Revision: August 01, 2018 Accepted: November 24, 2018



