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MpeacTaBneHbl METOAbI UCMbITaHWS CaMOyNOTHAOLWerocst 6eToHa 1 ero xapakTepucTvku. Paspaborana metoauka uc-
NblTaHUS1 pasnuyHbiXx 6ETOHOB, UMEKLLMX PasnMyHbIE Cbinyyne matepuansl. Onsa onpegeneHuns dopmyrnbl 6ETOHHON
CMecu caMoynnoTHsLLerocs 6eToHa MCMonb3yTCs NoKarnbHble Chinyyne Matepuansl. CamoynnoTHAOLWMICA 6eToH
OTNMYaEeTCs TEKy4eCTbio DETOHHOWM CMecu, KoTopasi yNnoTHSeTCcs nogd cobCTBEHHbIM BECOM. 3anvBka AaHHOro 6eToHa
He npepgnonaraet Ucnosb3oBaHne BMOPATOPOB ANs BbIBEAEHUS OCTATOMHbIX My3blpbKOB BO3Ayxa. [103aToMy Bbicokas
TeKy4ecTb [aeT BO3MOXHOCTb UCMOMb30BaTh Takon GETOH ANs pa3MeLLeHusi B KOMMNIEKCHbIX dhopmax onanybkv n Ha
rycToapMMpoBaHHbIX y4acTkax. bonee Toro, npu BbICOKUX TpeboBaHMAX NNOCKOCTHOCTU BETOHHOWM NOBEPXHOCTU U 06-
pa3oBaHWsi PakoBUH, AaHHbI BUA BeToHa ABNsAeTcst HeaaMeHUMbIM MaTtepuanoMm. [py ncnonb3oBaHWM camoynnoTHS-
toLlerocs 6eToHa CHMXaeTCs BEPOATHOCTb BPEAHOrO BMSHMSA LyMa Ha Cryx paboyero npu ynnoTtHeHun 6eToHa nocne
3anuBKU C NOMOLLbIO BUbpaTopa. OfHWMM 13 NpenMyLLECTB ABNSETCS BPeMsi, Heobxoammoe Ans pa3MeLleHust 6onbLumnx
CeKUMiA, BeayLLee K 3Ha4MTENbHOMY ero CoKpaLleHuIo.

Knrouesble criosa: cbinyyne matepuansl; 6ETOHHbIE CMeCcu; METOAMKA UCTIbITaHWUI; CaMOYMOTHsLWMIACH GeToH; dop-
Ma onany6ku; apMUpOBaHHbIE YHaCTKN.
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Byn makanaga e3 angblHya HblkTanyydy 6eToHOy CbiHOO blkMarnapbl XaHa aHblH MyHe3[emenepy KenTupuireH. Ap
KaHaan cytok matepuangap MeHeH ap kaHaan 6eTtoHZopay ChIHOOHYH METOAMKAachl MLITENWM YblkkaH. ©3 angblHya
HblkTanyy4yy 6eToHayH 6eToH apanaliMacbiHbiH (hOPMYNachlH aHLIKTOO YYYH XXEPrUAMKTYY CYloK MaTtepuangap Kor-
[oHynaTt. ©3 angblHya HbikTanyyvyy 6eToH ©3 canmarbl MeHeH HblkTanyydy 6eToH apanaliMacbiHbiH CYOKTYry MEHeH
MyHe3geneT. byn GeToHay kytoyaa abaHblH KanablKTapblH KETUPYY YYYH BUGpaTopriopdy KONAOHYYHY Tanan Kbinbainr.
[lemek, OropKky CylKTyk MblHAai 6eToHay onanybkanaphblH Tataan chopManapbliHAa XaHa Thirbl3 apMaTtyparnaHraH
Xepriepae xarraliTbipyy YYYH KONAOHyyra MYMKYHAYK GepeT. AHbIH YCTyHe GETOHAYH GETWHUH TerMsguruHe xaHa
keHaennepayH naviaa GonyLlyHa XKoropky Tanantap KowsnraHablkTaH, 6eToHAyH Gyn Typy anMaluTbipbinreic Matepuan
Gonyn caHanar. ©3 angplHya HblkTanyyvy 6eToHay KongoHyy BUGPaTOp MEHEH KytonraHaaH KUiMH GETOHAY ThirbI3noo-
[0 XKYMYLLIYYHYH YTyyCyHa bl3bl-4yyHYH 3bisiHAYY TaaCUpUHWMH GonyLlyH a3anTaTt. ApThiKUbINbIKTapbIHbIH GUpK - Byn YoH,
cekuuanapapl xanraluTbipyy Y4yH yOakbIT Tanan KbinbiHaT, 6yn 6eToHay KONAoHYY Y6aKbITTbIH ONyTTYY KbiCKapbilbiHa
anbIn Kener.

TyliyHOyy ce30ep: cytok MaTepuangap; 6eToH apanalumachl; CbIHOO TapTnbu; ©3 anfbiH4a HbikTanyydy 6eToH; onany6-
ka popmacel; bekemaenreH 6enykrep.

DEFINITION OF TEST PROCEDURES FOR SELF-COMPACTING CONCRETE

A.A. Kaipova, B.O. Uskembayeva, E.Kh. Abdrasilova,
S.V. Tursbekov, G.Zh. Tursbekova

The article presents test methods for self-compacting concrete and its characteristics. A technique has been developed
for testing various concretes with various bulk materials. To determine the formula of the concrete mixture of self-
compacting concrete, local bulk materials are used. Self-compacting concrete is characterized by the fluidity of the
concrete mixture, which compresses under its own weight. Pouring this concrete does not involve the use of vibrators
to remove residual air bubbles. Therefore, high fluidity makes it possible to use this type of concrete for placement in
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complex forms of formwork and in densely reinforced areas. Moreover, with high requirements for the flatness of the
concrete surface and shell formation, this type of concrete is an irreplaceable material. When using self-compacting
concrete, the likelihood of the harmful effect of noise on the hearing of the worker is reduced when the concrete vibrates
after pouring. One of the advantages is the time it takes to place large sections, leading to a significant reduction in it.

Keywords: bulk materials; concrete mixtures; test method; self-compacting concrete; form of formwork; reinforced
sections.

[MepBeiMU pa3paboTUMKAMH CaMOYIUIOTHSIOMIEIOCs: OeTOHA OBLIM SIMTOHCKUE Y4YCHBIC, KOTOPBIC MPOjie-
MOHCTPHUPOBAJIN HOBBIC CBOWCTBA OCTOHA, MTOCTIC Yer0 MHOTHE HAyYHBIC HHCTHTYTHI 10 BCEMY MUPY CTaJIH HC-
CJIeIOBaTh ero cBoiictBa. Havano Pp3BuTHIO HCIIOIB30BaHUS CAMOYIUIOTHSIIOIIETOCS OETOHAa BO MHOTHX €BPO-
MeHCKUX cTpaHax nonoxui mpoekt Brite-Euram SCC. B Eppornetickom Coro3e ucclieioBaHusI TT0 Pa3InIHBIM
METOJaM HCIIBITAaHHSI IIPOBOJISITCS PSIZIOM HHCTHTYTOB B PaMKaX MpoekTa «VCrbITaHne CaMOYILTOTHSIFOIIETOCs
oeronay. Opranmzanuss EFNARC pa3spaborana crienupukanii 1 peKOMEHIAIMN 110 UCTIOIh30BAHUIO CaMo-
YILIOTHSIOLIETOCS] OETOHA C y4acTHEeM psijia MPSANPHUATHI Pa3IMIHBIX OTpAciell MpoMbInuieHHOCTH. W3y4a-
IOTCSI pa3NUYHbIC TEXHOJIOTHH, HAYNHASI ¢ BRIOOpA MaTepUaiOB M OTIPEeNeHNs (POPMYITBI CMECH, JI0 TIeperio-
BBIX METOJIOB UCTbITaHus OeToHa [1].

Hccnemyrorest pa3nuaabie METOAB! UCTIBITaHUNA. OHAKO STH METOTUKH WM KOMOMHAIIMH METOIMK ITOKa
ellle HE MOJYyYMIM IIHPOKOTrO pacrpocTpaneHus. Hu oqHa MeTonuka He MO3BOJSICT B MOJHOW Mepe ompejie-
JUTH BCE OCOOCHHOCTH M XapPaKTEPUCTHKN CaMOYIUIOTHSIOMIETOCS OETOHA, TaKhe KakK: TeKy4eCTh, MPOITYCK-
Hasi CIIOCOOHOCTh U COMPOTHBIICHUE CEerperanuu. B mpoiecce UCHBITAHUI ONpeesieHus MOBEACHUS CaMo-
YIIOTHSAIOMIETOCS] OETOHA HCTONB3YIOTCS pasiMdHble KOMOWHAIIMK €ro cMecH. HadanbHBIH cocTaB cMmecu
CaMOYIUIOTHSIOLIETOCs] OeTOHA JOJDKEH OBITh OIICHEH Ha OCHOBAaHHMHU TPEX MapaMeTpPOB: MPABIIBHON yKIIa-
KM — HalOJNHAEMOCTb, MPOITyCKHAsI CIIOCOOHOCTh M CTAaOMIIFHOCTH HWJIM CONPOTHBICHHE cerperanuu. Kade-
CTBO OCTOHA KOHTPOJIMPOBAJICS, B OCHOBHOM, C TIOMOIIIBIO UCIIOIb30BAHHUS ABYX OCHOBHBIX METOJIOB UCIIbITA-
HUH. JlaHHBIMU KOMOWHAIIMSIMU SIBJISIFOTCS: OOTeKaHUe ¥ V-BOPOHKA, MIIM OOTeKaHHWe KOJIOHHBI, U J-00paszHoe
KOJIBLIO.

JIsl TpOTHO3MPOBAHMS CBOMCTB MTOTOKA BAYKHBIM ITAPaMETPOM SIBIIICTCSI COOTHOIICHHE MEXITy M3Mepe-
HUSIMH C TIOMOIIBIO peomeTpa (Ipenenia TeKy4eCTH MPH CABHUIC M IUTACTHYCCKOW BS3KOCTBIO) M 3HAYCHHH,
MOJTYYEHHBIX B Pe3yJbTaTe SMIMPHICCKUX UCTIBITAaHUH. B nempiranmsax Orimet 1 V-BOPOHKH TUTaCTHYECKast
BSI3KOCTh UMEET IMMOYTH JIMHEHHYI0 koppemsiuio ¢ T50 u BpemeneMm Teuenus [2]. Mexay NOTOKOM OCaIku
1 3HaYEHHEM BBIXO/Ia CMECeH, TakKe OblIa MOJydeHa XOpOoIIas KOppessiuus. AHAIN3 MOTYYeHHBIX JTaHHBIX
[OKAa3aJI, YTO PEOJIOTHUSCKUE U3MEPECHHUS MOTYT OBITh CBSI3aHBI C IMITUPUIECCKAME U3MEPECHUSIMH. B 310l CBsI-
3W JalbHEHIINE MCCIICIOBAHUS, OTMPEIEIIMIONNE CBI3b MEXIY PEOoJoTHeil macTel u 6eToHa, OyayT crocod-
CTBOBATh YCOBEPIICHCTBOBAHUIO METOAOB J03UPOBAHMS CMECH. JTO TAKKE MIOMOXKET ONPEACTUTh THII ChIITY-
YHUX MaTePUaNOB /Il OSTOHHOW CMECH.

BaXHBIM MOMEHTOM SIBIISIFOTCS IPUEMOUYHBIC MCIBITAHUS JJIsI CAMOYIUIOTHSIOIIEroCs OETOHA B MPOU3-
BOJICTBEHHBIX YCJIOBHSAX Ha CTPOUTEIBHON Iuromanake. [y aToi menu B SIMOHWU MPOBOIST UCIIBITAHUS Ha
MPOTEKAaHHE OCAJKa, UCIBITaHUEe Ha V-00pa3Hyl0 BOPOHKY M HcmbiTanue B U-o0pasHoil KOpoOke (pUCyH-
ki 1, 2). DTH e TPHHIUITEI UCTIONB3YIOTCS U TIPU MPOBEICHUN MTPUEMOYHBIX UCTIBITAaHUN, HAIIPHMEp, TIPH-
€MOYHBIC HCIIBITAHHS B MOJICBBIX YCIOBUAX, KOTOPOE HCIOIB30BAIUCH, B YACTHOCTH, HA CTPOUTEIBHOM I1JI0-
IIaJKe pe3epByapa Il CKIKEHHOTo raza B I. Ocake. B maHHOM cirydae MCIIBITATENbHOE YCTPOWCTBO OBIIO
YCTaHOBJIEHO MEXTy OCTOHOMEIIAIKONH M HACOCOM. BeTOH M3 aBTOOETOHOCMECHUTEISI TOJTHOCTHIO TPOXOIUT
4epes 3TO YCTPOHCTBO, COCTOSINEE M3 KOPOOKH C OTBEPCTUSIMH 110 Ookam [3].

B Tabnuie 1 npuBeeHbI pa3IMyHbIe METO/BI UCIBITAHUS CaMOYILUIOTHSIOIIErocss OeToHa. MeTobl uc-
IIBITAaHUS MOXKHO KJIACCH(HIIMPOBATh CICAYIOMNM o0pazoM: 1) ompenesrieHHe OCHOBHBIX PEOJIOTHYCCKUX
CBOMCTB; 2) UCIOJIb30BaHUE sl (DUKCAIMU JIOJU COCTABJISIFOIIMX KOMIIOHEHTOB; 3) MCIIOJIB30BaHKUE B Kave-
CTBE KOHTPOJISA Ka4eCTBA Ha CTPOUTEIHHON IUTOIIA IKE.

CBoiicTBa CaMOYIUIOTHSIOMIECTOCS OSTOHA, HEOOXOAUMBIC sl paOOThI, ONMPEICISIIOT METOIOM HCIIbITa-
HUsL. ONBITHBIM ITyTeM OBIJIO BRISIBICHO, UTO PAa3IUYHBIC KITACCHI COINIACOBAHHOCTH MOTYT OBITH OIpPE/IEICHBI

Becmnuux KPCY. 2021. Tom 21. No 12 149



Cmpoumenbcmeo u apxumexmypa

PazoeusicHoe ogepye

Hanauarshwiii
Vposens bemona
Apyamypa
&
2 Pazdeuxcroe
S deepye o bk
e ; Ipenamcmeie et et
3 = P
5 = P . "
ﬁ ° I 7
g 13
R H; . -
: ' |50
5
é ¥ H:
apMamypa
280 an | 100 600 | A
200
Pucynok 1 — McnbiTanue notoka Pucynok 2 — McnbiTanue noToka
B U-00pa3Hoii ycTaHOBKe B L-00pa3Hoii ycTaHOBKE
Tabnuua 1 — MeToabl HCIIBITAHUN CAMOYTUIOTHSIOILETOCsS OeToHa
WcnblTanus A perynupoBKu
OCHOBHBIE HCITBITAaHUS . M VcnbITanus st KOHTPOJIS KayecTBa
Tponopuuit cMeceit
Peonorus TexyuecThb - [Totok ocazakoB u T-50
- [Inactuueckas BI3KOCTh * [IpoxoaHast cHOCOOHOCTH: - [Torok ocaznkoB u J-ring
- IIpenen Texy4yecTH npu CIBUTE - V-BopoHka
- U-box
- L-box
- KonTpouns cerperanuu
- Cronberr pacuera
- IIpounocts cura

C UCTIONIb30BAaHHEM KOMOWHAIIMU BPEMECHU HUCTBITAHUS B V-BOPOHKE U PACCTOSIHUI AeMI(pUPOBaHUS MTOTOKA.
Jlanee 1o MeTOMKe 3aJIMBKH CTEH, TI0JIOB, TTAHJ{yCOB OIIPENSIIAIOTCS TPEOOBaHMU Ul ATUX UCIIbITaHUH. Ha-
puMep, IS 3aJIMBKH CTEH MpeJIaracTes pacTekanue 0eToHa uepes V-BOpOHKY 3a BpeMs B 20 cek U pacTeka-
HueM 1saTHa 540-630 mm.

OnbIT, TOXYYCHHBI B XOJIE€ MCCIIEJOBaHMI CaMOYIJIOTHSIONICTOCS OCTOHA, ONMpeNeNuil OrpaHUYCHUS
Ha coJepKaHue BOJbI, INIACTH(HHUKATOPOB, CTPOUTEIHHOIO PACTBOPA U KPYITHO3EPHHUCTOTO HAITOIHUTEIS IS
KOHKPETHOTO THIAa IPUMEHEHHS. BO3MOXXHOCTB HCIIOIB30BaHUS JAHHBIX METOANUK ONPEACIISICTCS 10 TabIuIe
METO/IMK M PEKOMEHIAINH M0 COCTABICHHUIO CMECeH Ul CaMOYIUIOTHSIOIIETrocsi OETOHA Ha OCHOBAaHMH TIPO-
Heyp MPOCKTUPOBAHUS M CO3JJaHUS TOCTYITHOM 0a3bl JaHHBIX [4].

3axiodenue. CaMOyIUIOTHSIOIINICS OETOH SABISETCS MEepPeRoBbIM MaTepraioM, HadnHas ¢ 80-X rofoB
MIPOIIUIOTO BEKA, OH JI0 CHX MOpP MMEET 3HAYMTENIbHBII MOTCHINAT ISl IPUMEHEHHSI B CTPOUTEIILCTBE Oy/Iy-
mero. TenaeHnus pa3BUTHS UCIIONB30BaHHS CAMOYIUIOTHSIOIIETOCs OeTOHA B OCHOBHOM CBSI3aHA C yBeIn4e-
HHEM TPeOOBAHMN CTPOUTENBHBIX OPTaHU3AIMM K CKOPOCTH M KadecTBY OeToHA. Pe3ynbsraThl McciaeqoBaHUi
MO3BOJIMIIN CHIENaTh BBIBOJ O BAKHOCTH PEOJIOTHUECKUX MAapaMeTpoB OETOHA: Mpejesia TEKyUeCTH U MIACTHU-
geckoil Bs3kocTH. boree Toro, ObuTa ycTaHOBICHA POJIb TIACTU(HUKATOPA, (OPMBI JACTHIL U TICEBAOIIIACTHY-
HOTo Mofu(uKaTopa BA3KOCTH JUIs caMOYyIIOTHSomerocs 6erona. Hakorien OONbIIoN MpakTHYECKUil OITBIT,
KOTOPBIN TOKA3bIBAET, YTO CBOMCTBA CAMOYIJIOTHSIOMIETOCS OETOHA B TBEPIOM COCTOSHHM TOXKICCTBEHHBI
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cBoiicTBaM 00BIYHOTO OeToHa. Paspaborana kinaccudukaiusi METOOB HCIBITAHUN CaMOYIUIOTHSIOIIETOCS
0eTOHA, KOTOpas BKJIIOYAET OCHOBHBIC €€ BUJIBI: «0a30BbIC MCIBITAHUS», KUCIBITAHUS HA TPOTOPIUOHAIb-
HOCTb» U «KOHTpOHLHI)Ie / HpOBepOLIH])IG HCIIBITAHUA).
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