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Cmambs nocesiugend 6onpocy 0cobenHoCmel paciema cocmasa Yyeu mpupyeupoeanivix 6emonoe Ha
msdicenvix 3anoanumensx. Onucan SKCNepuMenm, npoGeoeHHblll COLNACHO MpPebOBaHUIM HOPMAMUGHBIX
OQOKYMEHMO8, KACAIOWUXCS KOHCMPYKYUl KOIbyeo2o cevenus. Paccmompeno Oeticmeue, oxasvieaemoe
@paryueii 2,5+5 na usuveckue ceoiicmea cmecu ppaxyun webna 5+20. [lpuseden ucciedyembili cocmag
OemOHHOIL cMect U PUIUKO-MEeXAHUYECKUE XapaKkmepucmuxu demona us vee. Onucano ocHogHoe 060py0o-
8aHUE, HAZHAYEH DEHCUM MENTIOBIANCHOCMHOI 0Opabomku. Tlonyuen cocmae bemona xnacca B40. Jlanv
PeKoMeHOayulL 05 OANbHETUUX UCCTIe008AHUTI NO NOBLIULEHUIO IKCHILYAMAYUOHHBIX XAPAKME PUCHIUK U30e-
Sl U KOHCIMPYKYUT KOTBYEBO20 CEHCHUs U3 MANCEN020 DemOoHda.

Knrouesvie ciosa: xoncmpyxyuu u uzoenus KOIbYe02O CeHeHUsl, YeHMPU@yeupoeanuviii OemoH,
OCMAMOYHOE 8000YEMEHMHOE OMHOULEHUE, NOOBOP COCMABA YeHMPUPYSUPOBAHHO20 BemOHd, ONMUMATb-
HOII pacxo0 yemeHmd YeHmpughy 2upoeaHHsvix 6eMOH08, PeAHCUM MENT08IAHCHOCMHOI 00padboOmKL yeHmpu-

Qyeupoeanuwvix OemoHo8s.

Beenenne. CornacHo TpeOOBaHUSIM HOPMATHB-
HBIX JOKYMCHTOB, KACAIOIINXCS PacucTa KOHCTPYK-
HH KONBIECBOTO ceucHu [ 1-3], ¢ yiaeToMm pe3ymbra-
TOB paccesa MpoObl TPAHUTHOrO MIEOHS KOHTPOJb-
HOT'O COCTaBa, ]I HCCICAOBAHHN HCIONb30BAIUCH
¢pakumu 10+20 u 5+10 MM B cooTHOmEHHH 65+35.
[Ipu 5TOM, B KOHTPOIBPHOM COCTAaBE COACPIKATIOCH
oxo70 12 % mebusa dpakuuii pazmepom 2,5+5 Mm.

B sroii cBa3m, nccnexoBanock BAMSHUC (pak-
nui 2,5+5 MM Ha HACHIIHYIO IUIOTHOCThH M ITYCTOT-
HOCTb CMECH TPAHUTHOTO IeOHs [4—6].

OcHoBHas 4acte. HopMaTuBHBIE TOKYMEHTHI
O MPOU3BOACTBY LCHTPU(YTHPOBAHHBIX JKe1e300¢-
TOHHBIX KOHCTPYKUHH ONPEACTSIOT OCHOBHBIC TpE-
0OBaHHI K KaueCTBY CHIPBCBBIX MATCPUANOB IS
MPUIOTOBJICHUS OCTOHHBIX CMECCH.

B xavecTBe BXKYIIMX JOMYCKACTCS HCIOIB30-
BaHUC MOPTIAHALEMEHTA 6e3 J0OAaBKH HIH C MHHE-
paTBEHBIMH 100aBKaMH BBICOKHX Mapok. B kauectse
MUHEPaTBHOU JOOABKH MOTYT OBITh HUCIONb30BAHEI
I'PaHyIHPOBAHHBIC TOMCHHBIC NITAKH B KOTHYCCTBE
He Oonee 20 % ot maccel ueMenTa. lonyckaeres uc-
MOTB30BAHUC MOPTIAHALECMCHTOB, MPEIHA3HAUCH-
HBIX A7 OCTOHHBIX MMOKPHITHH aBTOMOOHIBHBIX J0-
por u cyab(}aToCTOUKUX MOPTIAHALICMCHTOB.

Taxue TpeOOBaHMS K LIEMCHTAM BBI3BAHBI TCM,
YTO B MpoLecce LUEHTPU(PYTUPOBAHUS HU3MEHICTCS
BCILICCTBCHHEBIM COCTaB HCIOIB3YEMOrO MOPTIAHJ-
LEMCHTA, TaK KaK JICTKHE TOHKOMOIOTHIE NOOABKH
OBICTPO OTIKUMAIOTCS K BHYTPSHHEH MOJIOCTH H3IC-
JMS ¥ YXOIAT B [ILJIAM.

3aMEUCHO, YTO OJHHM H3 PEIIAOINUX (haKTo-
POB, OKa3BIBAIOIINM BIHSHUC HA MPOYHOCTE LICHTPH-
(YrHUpOBaHHOTO OETOHA U €r0 OJHOPOIHOCTb, SIBIIS-
€Tcd HOpPMaNbHAas TYCTOTA ILIEMCHTHOIO TECTa
(HI'UT), xotopas He momkHa npeBbimats 28 %. B
padote [7] ycranosaeHo, uto uamenenue HI'LIT ¢ 24
10 28 % yBEIMYHBACT JJIUTEIBHOCTE LIEHTPU(DYTH-
posanug B 1,3 paza. [loBeIICHHE TPOYHOCTH LICH-
Tpu(yrUPOBAHHOTO OCTOHA 33 CUCT YBEIUUCHUS
pacxoaa HEeMEHTa CBEPX ONTHMAIBHOIO €ro coaep-
JKaHHWS HE JacT MNPONOPUUOHATBHOrO 3(deKTa.
VcranosiacHo [7], 9TO YBENIMUCHUC pacxoaa Iic-
MeHTa cBepx 300 kr/M° B ABa pasa yBEIUUHBACT TCP-
MOYCaA04HbIC ACHOPMAIIHH.

B xauectBe MEIKOrO 3amoIHUTENSI HOPMATHB-
HBIC JOKYMCHTHl  JONYCKAIOT  HCIIOIb30BAHUE
KPVIIHO- ¥ CPEIHC3CPHUCTBIX IPUPOIHBIX U APOOIIe-
HBIX NECKOB. B Tex ciyuasx, KOraa MpUMEHSETCS
MCTIKHAH TIECOK, CACAYET HA 3 MHUH YBCIHMUBATE TPO-
JOJDKUTETIBHOCTh HeHTpUudyruposanus. [losrimen-
Hast BOAOMOTPEOHOCTh OETOHHBIX CMECCH HA MEJIKUX
MECKAaX BEACT K YVBEIHUCHHIO HAYATBHOTO BOJOLC-
menTHOro otHowmeHus (B/L[) u tpebyer momoaHu-
TENBHOTO PAcXoJa LIEMEHTA A MOMYUCHHS TapaH-
TUPOBAHHOM MpouYHOCTH OeToHa. Hampumep, yBenu-
yenne HadanpHoro B/L ¢ 0,35 xo 0,41 BeaeT x cHu-
JKCHHIO IPOYHOCTH OETOHA B cpeHeM Ha 28 %, npu
3TOM MEHSCTCS M BEJIHYMHA MEPEXOAHOro Koaddu-
LHCHTA OT NPOYHOCTH BUOPHUPOBAHHBIX 00Pa3LoB K
MPOYHOCTH LCHTPHU(PYTUPOBAHHEIX.

B xadecTBe KpyIMHOTO 3amONHHUTENS JOMYCKa-
€TCS HCHONb30BaHME EOH Win meOHI U3 TpaBHUs
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W3 NPOYHBIX M MOPO3OCTOHKHUX TOPHBIX TIOPOJ.
Ocobo noauepkuBaroTcs TPEOOBaHUA K 3CPHOBOMY
COCTaBY KPVIHOTO 3amofHHUTENSA. PekoMeHayeTcs
OCYIIECTBIATh JO3UPOBKY ABYX ¢pakuuit 5-10 u
10-20 MM pa3zenpbHO NPH COOTHOIICHHH MEKIY
HuME 1:1,5 1 mpu MakcUMaTbHO AOMYCTUMOM ITy-
crotHOcTH cMecH A0 40 % [8].

Ha 6a3e nadoparopun xadenpst «Texnomornsa
BSDKYIIMX BELIECTB, OCTOHOB U CTPOUTCIBHON Kepa-
MUKW» AKaICMHH CTPOUTENBCTBA U APXHUTCKTYPHI
JIOHCKOTO TOCYAApPCTBEHHOTO TEXHHYECKOTO YHH-
BEPCUTETA MPOBEACHB! UCCICIOBAHNS, TIOKA3ABIIHE,
YTO BBEACHHE B IICOCHOUHYIO cMECh (pakiuui 2,5+5
MM B KOJTHYECTBE OK0I0 12-10 % ot o6mei macch
KPVITHOT'O 3aITOJTHUTENS CHIDKACT €€ MTYCTOTHOCTD 0
38 % (puc. 1). B najgpHEHIINX HCCICIOBAHUSIIX HC-
MOJTB30BATHCh TPU (QPAKLUH TPAHUTHOrO MICOHS

[NaBnoBckoro mectopoxacHus Boponexckoit obna-
CTH B CICAVIOIIUX COOTHOIICHHUAX IO MAacce:
1020 MM — 60 %; 5+10 v — 30 % u 2,5+5 MM —
10 %.

Jns yCcTaHOBIEHUS ONMTHMATBHOTO COOTHOLIC-
HHS MCIKAY MEITKAM U KPYITHBIM 3aII0THUTEIEM B O¢-
TOHE LICHTPOOCIKHOTO VILUIOTHCHHUS UCIOIb30BANACH
MeToauka [2]. PacueT coctaBoB MpoM3BOAWICS TPH
Tpex BapuwaHtax pacxoza nemecHTa 3500, 3550,
600 kr/M?, Mapka o yA000YKIaABIBACMOCTH OCTOH-
Hoit cmecu Owbma Il (¢ ocamkoit koHyca
OK=2-3 cM Ha MoMeHT ueHTpudyruposanus). be-
TOHHAS CMECh TSl H3TOTOBICHUS KOHTPOIBHBIX 00-
PasioB MPUrOTaBIMBAIACH B TA0OpPATOPHOM OETO-
HOCMECHTENIC MNPHUHYAUTCIBHOTO MEPECMEIITHBAHUSI
BJI-10 (puc. 2). dororpaduu 06pa3noB NpHUBEICHEI
Ha puc. 3.
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Puc. 1. 3aBucuMoCTE CBOUCTB cMecH (paxrmif 520 MM TpaHUTHOTO IMeOHS OT BBEACHUS (ppakimit 2,5£5 MM

Beronocmecurens  maboparopusiii  BJI-10,
HACTOJIBHBIN, MPUHYAUTCIBHOTO ACHCTBUs (TYPOY-
JCHTHBIN) TPSAHA3HAYUCH /T HMPUTOTOBJICHHUS pac-
TBOPOB U OCTOHOB B Ta0OPATOPHUSIX AT KOHTPOIS
KauCCTBa CTPOUTCIIBHBIX MATCPUAIOB.

TeXHUYSCKUE XAPAKTCPUCTHKH OCTOHOCMECH-
tens naboparopuroro bJI-10 npusenens! B Tadmn. 1.

OnTuMabHOS COOTHOIICHUE MECKA U LICMEHTA
(IVIII) ycraHaBIMBAIOCH OTIBITHBIM ITyTEM 10 MHHH-
MajJTbHOMY BOJOLECMEHTHOMY oTHowmeHUKO (B/LI)
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MPH 32JaHHOM PAacX0J¢ LIEMECHTA. 32 ONTHMATBHYIO
MpUHUMAaNack OCTOHHAA CMECh C MHHHUMAIbHBIM
3naueHueM B/LL, mpu nenrpudyruposannn KOTOpoit
Ha BHYTPCHHEH MOBEPXHOCTH KOJbLA MOSBISUIUACH
BKpareHus $ppakiuii meGHs, BRICTYIAOIUE U3 Oe-
ToHa Ha 1/3 CBOECH BETMUHHEL, C PACCTOSHHEM MEIKAY
3epHaMu B rpeaenax 3+6 cm [1].

HeobOxoqumast ATUTEIBHOCTD HECHTPUDYTHPO-
BaHUs HUCCICIYEMBIX OCTOHHBIX cMeceH, Obla mpu-
HATA HA OCHOBC aHANM3A TUTCPATYPHBIX W HOPMa-
THBHHIX JaHHBIX [2] m cocrasuma 20 muH. Tlocme
TPEXYacOBOM BBIACPIKKH OOpasLbl MOABCPTATHCH
TCILIOBIAXKHOCTHOM ~ 00paboTKE 1O  PeKuUMy
3+10+3 g mpu TeMHIepaType U30TEPMHIUIECKOTO IPO-
rpesa 80£2 °C.

O0pasiipl 10 UCTIBITAHUS BBIACPKUBAIUCH B TC-
yeHHe 27 CYTOK B HOPMaJIbHBIX YCIOBHAX [3], mocie
YErO M3 HHUX BBIMWIMBAINA OOpPas3ibl HEOOXOIUMOM
thopmMbl U pa3mepoB. Pe3yabTarsl HCOBITAHHN TIOTY-
YCHHBIX OCTOHOB NPUBCACHBI HA PHC. 4.

e

Puc. 2. BeronocMmecuTens naboparopuslit BJI-10

Tadruya 1
Texnuueckue xapaktepucTuku 6eronocmecurens bJI-10
[Tapamerp 3HaucHue

I'eomerpuueckuii o6veM, He Oolee I 23
O6neM ToToBOro 3aMeca OeTOHHOM cMecH, He 0oliee I 10
Yueno o6opoToB GapabaHa, He MeHee 00/MUH 47
Bpems nepeMeluBaHus, ¢ 40-60
KpymHocTh 3anonuuTeneif, He 6oiaee MM 40
MoraocTs gBurarenst, kBt 0,37
ITorpebuseMsli TOk, A 1,18
["aGapurnble pa3smepsl, HE 6ollee MM

- JUIAHA 410

- MUpHUHA 410

- BEICOTA 450
Macca, kr 25

Puc. 3. O6pasme! u3 neHTpuyTUPOBAHHOTO OCTOHA Tiepe]] TEIUIOBIAKHOCTHOM 00paboTKoM
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Puc. 4. 3aBHCHMOCTE IPOTHOCTH MECHTPUPYTUPOBAHHOTO OETOHA TIPH PA3MIUIHBIX pAcXo1aX IEMEHTa
ot ocrarounoro Bl

B pesyaprare MpOBEACHHBIX JKCIICPUMECHTOB
aBTOpaMu OBLIO HAMICHO OMTUMAIEHOE COOTHOIIIC-
HUE (pHUC. 5) MEKAY MECKOM H TPAHUTHBIM IIcOHEM
I/ = 0,3, obecricunBarOce MUHUMATBHBIA pac-
xo1 ueMenTa s 6etona B40 (I1=520 kr/m*) u mu-

HHUMAaJIbHBIA BBIXOA LIEMCHTA B IIJIAM, YTO MOATBEP-
JKAAET HU3KAA TUTOTHOCTH IIaMa, OT/KATOTO B TIPO-
necce 20-MHHYTHOTO VIUIOTHCHHUS Ha LEHTpH(yTe.
CocraB ueHTpHhpYrUpOBAHHOTO OSTOHA HMPUBSACH B
tabm. 2.

Tadruya 2
Cocras ueHrpudyrupoBaHHoro 6eToHa
Cocran Pacxoj Marepraina Ha 1 M> Getona, Kr [Tnor- BT B/1 IIpounocts
Iement | Boma | Ilecox [ paHuTHBIH 1MEOEHD, HOCTB Hadalb- | KOHEY- pu
dpakrmit MM aMa, HOE HOE CKaTHH,
10420 | 5+10 | 2,55 | r/em? MIla
CNel 520 193 396 778 409 132
524 177 405 796 418 135 1,22 0,371 0,338 >0

pumeuanue x mabauye. Hao wepmoii — 0o, a noo uepmoti — nocie yeHmpu@pyeupoeanus.
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Puc. 5. Bribop ontuManbHOTO pacxo/ia eMeHTa Jiis IieHTpudyrupoBanaoro oerona B40 B 28 cyTouHOM Bo3pacTte
(6ETOH TsKEIbIH)

Brisoa. IlomyuenHelli coctaB OcToHa Kiacca
B40 pexoMenaoBaH A JATbHEHUIINX HCCIIEIOBa-
HUM IO TTOBBIIICHUIO OKCIUTyaTallMOHHBIX XapPaKTC-
PUCTUK HU3ASIUI U KOHCTPYKIMHI KOIbLEBOIO CEUe-
HUS U3 TSOKETIOT0 OSTOHA.
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Mailyan L.R., Stel'makh S.A., Kholodnyak M.G., Shcherban' E.M.
SELECTION OF THE COMPOSITION OF CENTRIFUGED CONCRETE ON HEAVY FILLERS

The article is devoted to the peculiarities of calculating the composition of centrifuged concretes on heavy
fillers. An experiment was performed, which was carried out in accordance with the requirements of normative
documents concerning structures of the annular section. The action exerted by the 2.5+5 fraction on the phys-
ical properties of the mixture of the fraction of crushed stone 5+20 is considered. The investigated composition
of the concrete mix and the physical and mechanical characteristics of concrete from it are given. The basic
equipment is described; the mode of heat and moisture treatment is assigned. The composition of concrete is
class B40. Recommendations are given for further studies to improve the performance characteristics of prod-
ucts and structures of the annular section of heavy concrete.

Keywords: constructions and products of annular section, centrifuged concrete, residual water-cement
ratio, selection of the composition of centrifuged concrete, optimal cement consumption of centrifuged con-
crete, heat treatment regime for centrifuged concrete.
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