KpaTkuii KOHCHIEKT JIeKIM i
IPUTOTOBJIEHUE BETOHHBIX CMECEH
CTpyKTypa TeXHOJOIHYEeCKOro npouecca

[Tpon3BOACTBO KeNe300€TOHHBIX HM3ACIUN BKIIOYAeT B ceOs CIEAYIOIIUe
TEXHOJIOTUYECKHE TIPOIIECCHI:
- IPUTOTOBIICHNE OETOHHBIX CMECeH, BKITI0Yast MOATOTOBKY COCTaBISIONINX;
- I3TOTOBJICHHE apMaTYPHBIX 2JIEMEHTOB, KapKaCOB M 3aKJIaIHBIX JeTaje;
- (popmoBaHue U3neNNi, BKItOYask apMUPOBAHUE;
- TBepJieHuE OETOHa;
- pacpopMoBKa WM pacnaiyOka, T.e. O0CBOOOXJeHHE (HOPM OT FOTOBBIX W3CIIUMA
¥ J1ajiee MOATrOTOBKa (hOopM K HOBOMY ITUKITY;
- 00paboTKa JIHIEBBIX U OPaKTypPEHHBIX TTOBEPXHOCTEH HEKOTOPHIX M3JICIHIA;
- YKpYIHHTEIbHAsI COOpKa M KOMIUICKTAIIHSI CTPOUTEITBHBIX KOHCTPYKITUH C TENIBIO

ITOBBIIICHUSA CTCIICHU 3a130)101<0p”1 T'OTOBHOCTH.

3aoauu mexmnonoza
1. HaznaueHue mapaMeTpoB TEXHOJOTHUUECKUX PEKUMOB, KOTOPHIE JOJIXKHBI
00ecIeYnTh TEXHOJOTHYECKHU I adekr (BBITTyCK KaueCTBECHHOU
KOHKYPEHTOCIIOCOOHOM IPOIYKIIMHU ITPH HAUMEHBIIINX 3aTpaTax).
Texnonoeuuweckue pexcumsl — OTO COBOKYIMHOCTh TEXHOJOTHYECKHUX
apamMeTpoB, BKJIIOYAIOIIHAX MOMEHT TIPWJIOKEHHS TEXHOJIOTHYECKOTO

BOBI[GﬁCTBHH, €ro HHTCHCUBHOCTD, IIPOJOJIXKHNTCIIBbHOCTD U CHJIA.

2. BeiOop panmroHansHOTO 000pYyI0BaHUS, MEXaHU3MOB U MPUCTIOCOOTIECHUH,
HEOOXOMUMBIX [IJI1  BBIMIOJHEHUS TEXHOJOTUYECKUX Olepanui, C IeIbio
oOecrieueHusT HEOOXOUMOTO YPOBHS MEXaHHW3allMW, aBTOMATH3AIlMU, YKOHOMUH
TPYJIOBBIX U MaTE€PUATbHBIX PECYPCOB.

Onepayuss — HTO 3aKOHYEHHAsT 4YacThb TEXHOJOTHYECKOro Tpoliecca,
BBHITIONTHSIEMAasl HETPEPHIBHO HA OJHOM pabodyeM MecTe€ M0 OIpPEACIICHHOMY

T€XHOJIOTHYECKOMY PEKUMY.



TexHomoru4ecKkuii Npouecc NPUroToBJIeHNsI 0ETOHHBIN cMecel
[Ipy npuroToBieHHH OETOHHBIX CMECEH BBINOJHAIOTCS CIEAYIOLIUE
IIPOLIECCHI U OIIEPALIUH:

- IPUEM UCXOJHBIX MAaTEPUATIOB U3 TPAHCIIOPTHBIX CPECTB;
- XpaHEHHE CHIPEBBIX MATEPUAJIOB;

- nepepaboTKa U NOArOTOBKA MaTEpUAIIOB;

- IO3UPOBAHMUE;

- CMELIMBAHHE;

- TPAHCHIOPTHUPOBAHUE TOTOBOM OETOHHOM CMECH.

Cxema mexHo102uuecKko20 npouecca nPUzomoesaeHus 0emoHHoOU cmecu

Ilpuem mamepuanoe

3anoanumenu Llemenm Jlobasku Booa
Xpanenue
7 g A
Cunocwi Kpblmblli CKAA0

Ilepepabomka, noozomosxa

Ommausanue, Axmusuzayusi Ilpueomosnenue pabo-
noooepes YUX pacmeopos

Ilpomesicymounwiit 3anac, 0o3upoeanue

m im0 A B

1 1 bag K K
Cmewmueanue

Tpancnopmuposanue 6emoHHOU cmecu



IIpueM 1 XpaHeHHe MAaTEPHAIOB
Hocmaska u xpanenue yemenma

IlemeHT, Kak NpPaBUIIO AOCTABIIACTCA JKEJIE3HOLOPOKHBIM TPAHCIIOPTOM B
KPBITBIX BarOHaX HaBaJIOM, B CAMOPA3rPY’KAIOIIMUXCSA BaroHax OyYHKEpHOro TUIa U
B BaroHax LuUcTepHaxXx. MHorzga, B OCHOBHOM Ha IIPEAIPUATHSA C HEBBICOKOU
[IPOU3BOAUTEIBHOCTBIO IEMEHT JOCTABIISIETCS B aBTOLIEMEHTOBO3aX.

Pasrpyska KpbITbIX BaroHOB IMPOU3BOAUTCS C IIOMOILIBI ITHEBMATUYECKOTO
3a00pHOr0  YCTPOMCTBAa BCACHIBAIOIIETO WJIM BCACBIBAIOIIE-HATHETATEIbHOTO
JNEUCTBUSL.

Jlamee LEeMEHT MO LEMEHTONPOBOAY ITHEBMONOABEMHUKOM IIOJAECTCA B
OCaJUTEIIbHYK0 KaMepy HaJICWIOCHOTO OTAEJICHUS , a 3aT€M 110 TOPU30HTAJIBHOMY

aapomen06y pacrpecacisieTCAa 1o CUjIocam.

[Ipu ngocraBke IEeMEeHTa B BaroHax OYHKEPHOTO THIMA I[EMEHT CaMOTEKOM
BBITPYXKAETCS B TOJIPEIbCOBbIE OYHKEpPA, B KOTOPHIE YCTAHOBIICH THEBMATUUYECKUI

MOJBbEMHHUK, ITOJAIOIIMHN [IEMEHT B CUJIOCHBIM CKIaJ.



[Ipy TpaHCHOPTUPOBAHMM B BaroHax-IEMEHTOBO3aX pa3rpy3ka LIEMEHTA
MIPOU3BOJIUTCS HEMOCPEACTBEHHO K LIEMEHTOIPOBOJY. TAaKUM K€ 00pa3oMm
pasrpykar0Tcs U aBTOLIEMEHTOBO3BI.

XpaHUTCS LHEMEHT Ha CKJIaJax CHIJIOCHOTO THIIA C Pa3JeICHUEM IO BUAAM U
MapkaM 1eMeHTOB. OOBIYHO CKJaJ COCTOMT U3 4-6 CHIIOCOB, MPEICTABISIOMINX
HUJTUHIPUYECKHE eMKOCTH (0aHKHM), M3rOTOBIICHHBIE W3 MeTala WU
&Kene300eToHa.

B HmKHEN YacTu, BBINIOJHEHHOM B BHUJE KOHYCAa MMEETCA a’dpUPYIOIIEe
ycTpoiicTBO. Bo n30exaHue crnexuBaeMOCTH IIEeMEHTa MPOM3BOJIUTCS IMepeKavka
LEMEHTA U3 OJHOW EMKOCTH B JIPYTYIO.

OcHOBHBIM 00OpY/ZOBaHHEM CKJIaJa IEMEHTa SIBISIOTCS IMHEBMATHYECKUE
HACOChl PAa3IMYHON KOHCTPYKLIMH, TTHEBMOMOJBEMHUKH, LIEMEHTONPOBOJIbI,
KOMITPECCOPHBIE CTAHIIMH, OCAIUTEIbHBIE KaMephl U 000PYI0BaHUE ISl OUYHUCTKH

BO3ayXxa.

Jlocmaeka u xpanenue 3anonnumereil

ITecok Ha mpeanpusATHS MOCTYMAeT B OCHOBHOM M3 MECTHBIX KapbhepoB M
JOCTaBJISIETCS aBTOCAaMOCBajlaMH. Pa3rpy3ka mpou3BOIUTCS CAMOTEKOM.

[IleOenp yaiie BCETro AOCTABISAETCS >KEJIEe3HOJAOPOKHBIM TPAHCIIOPTOM  C
pasrpy3koil depe3 JTOHHbIE WM OOKOBBIC JIOKH. JUJIS TpaHCHIOPTHpPOBAHUS
KPYITHOTO 3aIlOJHUTENS HCHIOJB3YIOTCS  IIAT(GOPMBI, IOJTYBaroHbl M BaroHBI
OYHKEPHOTO THIIA.

B 3aBucuMocTH OT BHJa TPaHCIIOPTHOTO YCTPOKMCTBAa pasrpy3ka MOXKET
OCYIIECTBIIATBCSA JUOO €CTECTBCHHBIM TI'PABUTAIIMOHHBIM CIIOCOOOM, JHOO C
MTOMOIIIBIO CIICIIUATBHBIX PA3TPY30UHBIX MAIIMH CTATKUBAHUEM WJIH YEPITAHUEM.

Camopasrpyxaromuecss TPaHCIIOPTHBIE CPEJICTBA BBICHIIAIOT IEOCHH B
MOJIpEILCOBBIE OYHKEpA.

Cnioco6oM yepnaHus IMPOHW3BOJIUTCS pasrpy3ka ITOJTYyBaroHOB C ITOMOIIBIO

pas3rpy304HO-IITA0CTUPOBOYHON MaITUHBI TP-2.



Cxema wimabenbHo- mpanuwieninoz2o cknada ¢ nOpmaibHou

paszzpy3ouno-uimaoenvhou mawiunou TP — 2

XpaHeHWe TUIOTHBIX  3alOJIHATENICH  MICYNIECTBISIETCS B CKJIajaax
OTKPBITOT'O, 3aKPHITOTO0 M KOMOWHHUPOBAHHOrO THma. Pa3nuuaroT mrtaGerbHBIE,
noJiyOyHKepHae, OyHKEpHBIC U CUJIOCHBIC CKJIA bl 3aIIOJTHUTENICH.

Yame Bcero CKJIaJIUPOBAHHUE 3aMOTHUTEIEH MPOU3BOJMTCS Ha OTKPBITHIX
CKJIajiax mrabenbHOro Thna (ITadbebHbIC M 3CTAKaIHO-IITA0OCIIbHBIC).

OnHako ¢ menbio0 M30€KaHUS 3arpS3HCHHS W YBIAKHEHUS 3aIlOJTHUTEIICH
aTMOC(EpHBIMH  OCaJKaMH IieJlecooOpa3Hee HCIOIb30BaTh I XPaHCHUS
3aKPBITHIC CKJIAJbl OYHKEPHOTO U TIOJYOYHKEpHOTO THIA (TpaHIICHHBIE U
ACTaKaJHO-TPAHIIEHHBIE).

XpaHCHHE TIOPHUCTBIX 3aIlOJTHUTEICH MPOU3BOJMTCSA TOIBKO B KPBITHIX
CKJIamax

OcCHOBHBIM TpeOOBaHWEM IIPU XPAHCHHWH 3aIlOJTHUTEIICH, HE 3aBUCHMO OT

THUIIa CKJaJda, ABJIACTCA ClIaAUPOBAHHC 3anoJIHUTEJICH OTACJIbHO IIO BHIaM H

ppakuusM.



IcmakaoHo-mpanuwieiiHblii. nOJ1YOYHKEPHbLIL 3aKPblmblil CK1a0 SBISETCS
HaunOoJjiee PACHPOCTPAHEHHBIM THUIOM CKJIaJa 3arlojHUTeNed (MHEPTHBIX
MaTepHuaioB).

Cxema acmaxkaoHo-mpanuietino2o noyOyHKepHo20 3aKpblno2o CK1aoa

1- camopaszepyscarowasnca nramepopma, 2 — npuemuslii Oynkep, 3 — acmakaoa; 4 — Kpvlua,
5 - onopwel acmaxaodsl; 6 — nonyoyHukep, 7 — mpaHues.

OCHOBHBIMU XApPaKTCPUCTUKAMH CKJIAAO0B ABJIICTCA THII, CMKOCTb, 3allac
XpaHCHHA MAaTCPHUAJIOB B CYTKAX, CTOUMOCTD CKIIAAWPOBAHUA CAMHUIBI MaTCpHUaJld,

HPHEPrOEMKOCTh U TPYAOEMKOCTh. EMKOCTh CKIllaja 3amojHUTENe B CpeaHEM

HaxoauTcd B mipeaenax 3000-9000 M. EMKOCTB cxiana nemenrta 500-2500 ToHH.

BHyTpH3aBoacKoe TPAHCIIOPTHPOBAHUE MATEPHAJIOB

ITogaua nemenrta co ckiana BCIl ocymiecTBisieTcss THEBMOTPAHCIIOPTOM.
Jns npuema nementa B BCL| mpeaycMoTpeHa ocaauTenbHas KaMepa U cucTema
OYMCTKH BO3AyXa.

s monauu 3anonauteneid B BCL Ha ckiage npe1ycMOTpeHbI TpaHIIEHHbIC
TPAHCIIOPTEPHI, KOTOPHIE MPOXOJAT IMOJA IMTa0eaIMHu 1O Bceil mauHe ckiaanga. C
ATOr0 TPAHCHOPTEpPA 3aIlOJHUTENb IMEPErpyKaeTCsi Ha CHCTEMY JIEHTOYHBIX
TPAHCIIOPTEPOB B 3aKPHITOM Tajiepee IMoJauyd 3amnojiHUuTeNaed (MOoaIbeMHO-
TpaHCTOpTHAs rayiepes). MakcuMabHBIM yTOJl HaKJIOHA TPAHCIIOPTEPA COCTABIISCT
1 ecka v mebns 18°, a aus xepamsura 13-15°.
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IHoaroroBka u nepepadoTKka MaTepUAIOB
Iloozomoexa 3anonnumeneil

Kpynubeiit  3amonHuTens — JOMDKEH ~ MOCTymaTh  HAa  3aBOA B
dbpakiIMOHUPOBAHHOM U uYucTOM Bujae. [losToMy, Kak mpaBUIO, Ha 3aBOJE HE
npeaycMaTpUBACTCS IOTOTHUTEIbHAS. KPYITHBIX 3aII0JIHUTEIICH.

Ilecok ¢ MecTHOTO Kapbepa MOXET COAEPXKaTh KPYMHHBIE TPUMECH,
HafmpuMep Kycku TJuHBL [loaTOMy Ha cKiajax MNOpeaycCMOTPEHO OTACIICHHE
KPYIHBIX BKJIIOYEHUNH. B  HEKOTOpPHIX clydasX MPEeAyCMOTPEHO YJIydIlleHHE
3€pHOBOI0 COCTaBa IeCKa IMyTeM OTCeBa MeNKOW (pakiuu u (Wiau) BBEJCHUE
KpymHOU dpakiiuu ApoOIEHOTO mecKa.

B 3umHee BpeMs BO3MOXKHO CMEp3aHHUE 3allOJTHUTENICH B TPaHCIOPTHBIX
CpPEeACTBaxX, MOITOMY [JIi BBITPY3KH KPYITHOTO 3alOJHUTENS MPEeITyCMOTPEHO
UCIIOJIB30BaHUE Oypodpe3epHbIX MAIIUH [JIs1 MU3MEJIBUCHHUS CMEP3IIUXCS TIIBIO
KPYITHOTO 3alOJTHUTEIIS.

Kpome Toro B 3uMHee BpeMms MpeaycMaTpUBAETCs OTTAMBAHHME U MOJIOTPEB
3aMoJHUTENed NJisi TOTO, YTOOBI MOJYYUTh OETOHHYIO CMECh C ONpENeIECHHOU
Temrieparypoil. OTTanBaHue U MOAOTPEB MPOU3BOAATCA B OJHY WJIU JIBE CTAJIUHU:
nepBas CTaJus OCYIIECTBISETCS HAa CKJIaJe, a BTOpas CTaaus B CYIIHJIBHOM
Oapabane wiu B OyHKepax ¢ TmogorpeBoM. JIByxcraauitHas o00paboTka
IPUMEHSETCS TOJIBKO JJISI TIECKA.

[lomorper Ha ckiamax (HEMOCPEICTBEHHO B IITA0EINAX) OCYIIECTBISETCS
JIBYMsI CITIOCOOaMM: KOHTAKTHBIM U KOHBEKTOPHBIM. [Ipy KOHTaKTHOM crioco0e map
moJaeTcs B TIOyXux Tpybax-rpedemkax. IIporecc TemmooOMeHa ITPOMCXOIUT
MEXIy TOBEPXHOCTBIO CcaMOW TpyObl MW 3€pHAMH 3amojHUTENs. Termo
pPacIpOCTpaHSIETCA 3a CYET TEIUIONMPOBOJHOCTU 3E€PEH 3alOJIHUTENS U BO3AYXa.
JIMUTENbHOCTh KOHTAKTHOTO 00O0rpeBa J0OCTaTOYHO mnpoaopkurenbHa (10-12
4acoB), a pacxol yciaoBHOro Toruimea 1012 Kr/M.

bonee »hdexTHBHBIM SABISIETCSI KOHBEKTOPHBIN TEIJIO0OMEH, TIPH KOTOPOM
TEMJIOHOCHUTENb MOJAETCS HEMOCPEACTBEHHO B IITadenb 3anonuutens. [lpu stom

YBCIHMYHUBACTCA ITOBCPXHOCTH Teraoo0MeHa H, CICHOBATCIIbHO, COKpalacTCsA



JUINTENBHOCTh IPOLIECCa MOATOTOBKHU 3allONIHUTENS. B KauecTBE TEIUIOHOCUTEINS
LEJIeCO00PA3HO HCIOIB30BAHUE TOPAYEr0o BO3AyXa WM IMPOJYKTOB CrOPAHMS

npupoaHOro Tasa. Temmneparypa Tertonocurens [pumepro 250°C.

Iloozomoexka uemenma

3akmrouaeTcsi B aKTUBM3allUM IIEMEHTa M PEKOMEHIYETCS B Clydasx
TEXHUYECKOW HEOOXOJAMMOCTH U SKOHOMHUYECKOMN 11€J1IeCO00PA3HOCTH MOBBIIICHUS
AKTHBHOCTH IIEMEHTa, 0COOCHHO JIEIKaJI0ro0.

AKTHUBH3AIIUS [IEMEHTA 3aKII0YACTCS B YBEJIMUYCHUH YACIHHON MTOBEPXHOCTHU
mementa 10 4000-4500 cm>/r.

Cnocobwl akmusuzayuu yemeuma

1. Jlomosl 1eMeHTa CyXUM WJIH MOKpPbIM criocoOom. [lpu sTom BBOASTCS
MUHEpaJbHbIE U XUMUYeckue 1o0aBku. Bonocoaepxkanue nutama B/I1 = 0,4 — 0,5

2. BubOpoaktuBmzanus. [lpu sTom cnocobe NMpOU3BOIUTCS BUOPUPOBAHUE
nemeHTHoro tecta ¢ B/Il = 0,6 - 0,9 ¢ 4gacToroii kojebanuii 6000 koJ/MUH B
teueHue 5-10 muH. B pe3ynpTaTe oOecreunBaeTcsi paBHOMEPHOE PacIpe/Ie/ICHHE
BOJBI B IIEMEHTHOM TECTE, YBEIMYCHHE YACIHHON MOBEPXHOCTHU IIEMEHTA U, KakK
CIEJCTBHE, CHIDKCHHE BOJONMOTPEOHOCTH OCTOHHOM CMECH, YBEIMYCHHE
IIPOYHOCTH , TDIOTHOCTH M OJTHOPOJTHOCTH OETOHA.

3. AKTUBH3alMs B BBICOKOCKOPOCTHBIX CMECHTENISIX C YaCTOTOM 000pPOTOB
1500-3000 00/mMuH. B aTHX cMecUTENSIX YaCTULIAM [IEMEHTHOI'O TECTA COOOIIAIOTCS
BBICOKHE CKOPOCTHM M CJIOKHBIC TPACKTOPUU JBHXKEHHUS. TPU OTOM OHHU
COyIapsIfOTCsl JIPyr ¢ APYroM, pabOYMMHU OpraHaMd M CTEHKAMH CMECHTEIIS.
OO6pa3yeTcss BBICOKOJHUCIIEpCHAs Macca, pa3OuBaroTcsl (PIIOKKYIBI IIEMEHTA,
aKTUBHU3UPYETCS MOBEPXHOCTh YaCTHIl IIEeMEeHTa. Bce 3TO BMecTe JaeT BBICOKHUM
TeXHUYECKUI 2(DPEeKT.

4. Pa3nenbHOE MPUTOTOBJICHHE OETOHHOW CMECH. ITO OTHOCHUTEIHLHO HOBas
TEXHOJIOTHSl TIPUTOTOBJICHUSI OETOHHOM CMeECH, TIpU KOTOPOM pa3jeibHO

MNpUroTaBJIMBACTCA LEMCHTHOC TCCTO HJIH HeMeHTHO-HquaHBIﬁ pPacTBOp B



CKOPOCTHOM CMECHTEJE. 3aTeM MPOUCXOAUT CMEIINBAHHE BCEX KOMIIOHEHTOB
OETOHHOI cMecH B OOBIYHOM OETOHOCMECUTENE NPUHYAUTEIBHOTO IEHCTBHSL.

Cxema pazoenvnoz2o npuzomogieHus 0emoHHou cmecu

Pa3,II€JII>Ha}I TEXHOJIOTHS 00ECIICUNBACT IOBBIIICHUE OIHOPOIAHOCTH 6€TOHa,

YBCIMYUCHUC IIPOYHOCTH, IINIOTHOCTHU U CIICTOBATCIIBHO MOpO3OCTOﬁKOCTI’I.

CocTaB 0€TOHHOIO X0351IICTBA

[TpuroroBnenre OETOHHON CMECH OCYIIECTBIAECTCS B OETOHOCMECUTEIBHOM
1[exe, B COCTaB KOTOPOTO BXOJIAT:

- CKJIaJIbl C IPUEMHBIMHU YCTPONCTBAMU;

- cUCcTeMa TPaHCIIOPTUPOBAHUS U TIOJIaYl MaTepUaIoB BHYTPU 3aBOJIA;

- COOCTBEHHO OCTOHOCMECTECIBHBIN IIEX;

- TPAHCTIOPTHBIE YCTPOMCTBA /JI1 OSTOHHOW CMECH.

beronocmecutensublil nex (BCL]) cocTOUT U3 YeThIpeX OTAEIICHHI:

- HaIOyHKEepHOE (IPHEM MaTeprasoB);

- I03UPOBOYHOE C PACXOJHBIMU OYHKEpaMH;

- CMECUTEJILHOE OT/IEJICHHUE;

- OTAEJICHHUE BbIJaYl TOTOBOM OETOHHONM CMECH.



Jo3upoBaHue MaTepuaIoB

Jlo3upoBaHHWE  CBIPHEBBIX  MAaT€pHAIOB  NPOUZBOJUTCS  BECOBBIMU
703aTOpamMu, B KOTOpbIE MaTepualbl MOCTYMAIOT W3 PACXOJIHBIX OYHKEPOB.
Pacxognupie  OyHkKepa  JOJDKHBI — OOECleuMBaTh  HENPEPHIBHYIO  paboTy
0ETOHOCMECHUTEIILHOTO I1eXa.

J1o3aToOphl BBIYCKAKOTCS CEPUUHBIMUA KOMIUIEKTaMU. B UX cOCTaB BXOISAT
703aTOpPbl LIEMEHTAa, IecKa, IeOHsA, a TakKkKe >KUAKOCTH (BOABI, pPacTBOPOB
XUMHUYECKHX JI00ABOK).

Jlo3aTopsl XapakTepu3yrTcss 00beMOM (Maccoil) T03UPYyEeMbIX MaTEpUAJIOB,
CKOPOCTBIO  JIOBUPOBAHMSI U  TOYHOCTHIO. CKOPOCTh  JO3UPOBAHUS TIpHU
WCIIOJIb30BAaHUU aBTOMAaTUYEeCKUX 103aTopoB 30-40 cexk.

[Ipu no3upoBaHMM TOPHUCTHIX 3AMOJHUTEICH MCHOJIB3YIOTCS OOBEMHO-
BECOBBIE  J103aTOPhl, KOTOPBHIE YUYUTHIBAIOT HEOJAHOPOJAHOCTh  IOPUCTHIX
3alOJHUTEICH 10 TNIOTHOCTH.

CMemuBaHne KOMIIOHEHTOB O€TOHHOM cMecH

OcHOBHBIM TpeOOBaHUEM B IPOIIECCE MEPEMEIINBAHUS SBIISCTCS MTOTYyUYCHHUE
OJTHOPOJTHOM OETOHHOW CMecH, T.e. o0eclieueHrne PaBHOMEPHOIO paclpe/eieHuUs
KOMIIOHEHTOB B €JMHUIIC 00beMa OETOHHOM CMECH.

CMmemmBaHME OCYIICCTBISACTCS JBYMS CIOCOOAaMH: TpaBUTAIIMOHHBIN
(cBOOOIHOE TIaJICHUE YACTHII) U CIIOCO0 MPUHYAUTEIIFHOTO TIEpeMElTBaHUS.

I'pasumayuonnuwiii cnocoo nepemewueanus MoJIpa3yMeBacT
HCII0JIb30BaHUE OCTOHOCMECUTEIIS rpaBUTAIlMOHHOTO THIIA, KOTOPBIN
MPEICTABIAIOT cOO0N MEIJICHHO Bpamlariuiics 6apadaH ¢ TOPU30HTAIBLHON WIH
HaAKJOHHOH OChIO.

[lepemeninBanue KOMIIOHEHTOB MPOUC-
XOJIUT 3a CYET HEOJHOKPATHOTO MOIbe-
Ma KOMIIOHEHTOB B BEPXHIOIO TOUKY U
JAJIbHEHIIIETO CBOOOHOTO MaJCHUS U

MIOTPYKEHUSI B OETOHHYIO CMECh.
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Takue cmecuTeny HCMNOJB3YIOTCS JJIs HPUTOTOBJICHHUS TOJABUKHBIX
OETOHHBIX cMeceil Tskenoro 6etona mapok I[12-I15.

CepuiiHble cMecUTENM HMEIOT eMKocTh Oapabana 500-3000 1. dopma
OapabaHa TrpylIeBUIHAS WK ABYXKOHYCHas. 3arpy3ka U BbIFPY3Ka IMPOU3BOIUTCA
yepe3 OJHO U TO K€ oTBepcTue. I[pymeBuaHbie OapabaHbl MOTYT OBIThH
ONPOKUIHBIE M HE ONpOKHAHbIE. JIByXxKOHYyCHble OapabaHbl MOTYT OBITh
puBepcuBHbIMU. Yncio o0opoToB OapabaHa n 3aBUCUT OT JuameTrpa Oapabana D:
n = 20/D, 06/mun. UeM Oosiblie AMaMETp, TEM MPOJOJDKUTEIbHEE IEPEMEIINBAHIE
u cocrtaBisaeT 45-120 c. IIpoaoKUTENBHOCTh NEPEMEILINBAHUS 3aBUCUT TAKKE U
OT y1000YKJIaIbIBAEMOCTH OETOHHOM CMeCH.

[Ipy mnepeMemIMBaHUM KOMIIOHEHTOB OETOHHOW CMECH MPUXOAMUTCS
PeoJI0JIeBaTh CUJIbl BHYTPEHHEIrO CLEIUICHUS, TPEHUS U TSIXKECTH, a Ha
3aKJIIOYMTENIBHOM HJTare TNepeMellnBaHUs M COMPOTUBIICHUE CABUTY OETOHHOM
cMecu. B CBsI3M ¢ 3TUM TpPaBUTALMOHHBIE CMECUTENIM HE HCIHOJb3YIOTCS s
IOPUTOTOBJIEHWE JKECTKUX CMeced, cMeceil Ha NOPUCTBIX 3alOoJIHUTENSAX U
MEJIKO3EpHUCTBIX OETOHHBIX cMecel. [[i1s1 mpuroToBieHus NEPEYNCIEHHBIX CMeCei
UCTOJIb3YIOTCSI 0ETOHOCMECUTENN IPUHYAUTEIBHOIO NTEPEMEILINBAHUS.

[Ipu npunyoumenvnom cnocobe nepemewiusanus 1O0J BO3JIECHCTBUEM
BPALLAIOIINXCS JIOTIOCTEN M APYrux pabounx OpPraHOB YACTHUIbl OETOHHOHN cMmecH
HepeMenaloTcsl MO CJIOKHOM TpPAaeKTOpUM, YTO MPHUBOJAUT K PaBHOMEPHOMY
pacrpeieNieHuI0 KOMIIOHEHTOB. CMecHUTeNN NPUHYAUTENBHOIO JEHCTBUS HUMEIOT
Pa3IUYHYI0 KOHCTPYKLHUIO.

1. [IpoTHBOTOYHBIE CMECUTENIH C TOPUZOHTAIBHO BPAIIAOIICHCS YaIIEH.
B kadecTBe cMemMBAIOMIMX OPraHOB, UCIIOJIB3YIOTCS JOMACTH, CKPEOKH, JOMATKH,

KyJa4Kd | JIp., HACA)KEHHBIE Ha paboune BaJlbl.

NpPOMuU8OMOUHbBIU PpOmopHblU
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2. PoTOpHBIE CMECHTENN ¢ HEOJABUKHOW TOPU30HTAIBHOMN Yalllei.

3. JlonmacTHble, NIHEKOBBIE C MPUBOJHBIM T'OPU3OHTAIBHBIM BaJIOM.
[Hunuuap umeet KopbITOOOpa3Hyto Gopmy.

4. JUist  TOpUTOTOBIEHUS ~ MEJIKO3EPHHUCTBIX  OETOHHBIX  cMecel
HCIIOJIb3YIOTCSI BBICOKOCKOPOCTHBIE CMECUTENN TYpOYJIEHTHOrO THIIA C YaCTOTOM
500-600 06/muH.

5. JIJIsl U3rOTOBJIEHHSI OYEHB JKECTKUX OETOHHBIX CMECEH MCIOJIb3YIOTCS
CMECHUTENH C TOTIOJHUTEIbHBIM BUOPAITMOHHBIM BO3/I€HCTBUEM.

JUIUTENbHOCTh MPUTOTOBJICHUS TSKEIBIX OETOHHBIX CMEce NMpuMepHO 2
MuH. [l  OETOHHBIX cMecell Ha JIeTKUX 3alOJIHUTENSAX JJIUTEIbHOCTD
NepeMelnBaHusl 3aBUCUT OT CPEJHEH IJIOTHOCTH OETOHHON CMecH, 4YeM Jierdye
OeToHHasi cMeCh, TeM OoJiee JTMTENIbHBINA TMpOoIecC NMEepPEeMEIINBaHUs B CPeHEM
coctaBnseT 5-6 MuH. [[IUTENBHOCTh NEpPEeMEIIMBAHUS MEJIKO3EPHUCTHIX OETOHOB
IIPUMEPHO 5 MUH.

CwmecuTtenu TpuHYAUTEIBHOTO JEUCTBUSI UMEIOT €MKOCTh 110 3arpy3ke 2000 1.
[lopsanok 3arpy3ku KOMIIOHEHTOB B OETOHOCMECHUTENb: 3alOJIHUTENH, IEMEHT,
3aTBOPUTEIIb.

JIns cMEeCHUTENbHBIX YCTaHOBOK OOJBINON mpou3BoAuTEIbHOCTH (10 200

3 .
M’/d4) HUCHOJB3YIOTCS CMECHUTENIM HEMPEPHIBHOTO JCHCTBUA. Cwmecurenu

IPUHYIUTEIHHOTO TIEPEMEIIMBAHMS HEIPEPLIBHOTO JICWCTBUSA IPEICTABISIOT
coboif ropu3oHTaJdbHBIE OapabaHbl, 0OOpYyIOBaHHBIC IITHEKOBBIEMH BaJlaMH,
MpeIHa3HAYCHHBIMA HE TOJBKO JUIS TIepeMEeInBaHus OCTOHHOW CMECH, HO | JIJIst

MNEPEeMCIICHUA €€ K BBII'PY30YHOMY OTBCPCTHIO. FDaBI/ITaHI/IOHHble CMCCHUTCIN

HCIIPCPBIBHOI'O I[CﬁCTBHSI MpcacCTaBJIAIOT coOou T'OPHU30HTAJIBHBIC BpallarOImUCCAa

UWIAHAPBL, BHYTPU KOTOPBIX PACIIONArarOTCs JOIMOCTH, KOTOPBIE MEPEMEIIAOT

OCTOHHYIO CMECh K BBITPY309YHOMY OTBEPCTHIO.
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TpancnopTupoBanue 6eTOHHOI cMecH

Ha 3aBomax cOopHOoro xene3o0eToHa Haubosiee pacnpoOCTPAHEHbI
cleayrolue crnocoOwl nepemenieHus: 6eToHHbix cmeced or BCI[ k mMecty ux
NoTpeOIeHHUS :

- OagpsiMU  aBTOTPAHCIIOPTOM WM KpaHamMu (TPEMMYIIECTBEHHO Ha
MOJINTOHAX);

- CaMOXOJHBIMH pa3JaTOYHBIMU OyHKEpamH M0 OETOHOBO3HBIM ICTAaKaJaM
(B GopMOBOYHBIE MTPOJIETHI);

- ICHTOYHBIMU KOHBEHepaMu;

- 6eTononacock! (s cmeceit ¢ OK=6-12 cm.);

- aJgpecHas Tmojada OETOHHOH CMECH CaMOXOJHBIMH pa3JaTOYHBIMU
OyHKEpamH IO peIbCOBOMY ITYTH.

[Tpu opranuzanuy JUHUH 1MOJa9d OETOHHON CMeCH HEOOXOIMMO COKpaIlaTh
YHCIIO TEPETPYy30K, T.K. TPU ITOM IMPOHMCXOJIUT PacCIOCHHE OCTOHHON CMECcH H

YBCIMYIUBAKOTCA ITIOTCPH.

KoHTposb npon3BoacTBa 0ETOHHBIX CMeceil

KauectBo roToBoil OeTOHHOW cMecH, a B UTOT€ M KayecTBO OeToHa B
TFOTOBBIX H3AENHUS M KOHCTPYKLMSIX BO MHOIOM 3aBUCUT OT MPaBUIbHOCTH
OpraHu3aluy KOHTPOJIA Ha BCEX ATanax mpous3BoAcTBa. KOHTposib mpou3BOJCTBA
OETOHHBIX CMeCe BKIIIOYAET CIIEAYIOIINE ITaIlbI.

1. BXOIHOW KOHTpPOIb — KOHTPOJIb KAYE€CTBA MOCTYIMBIIETO ChIPbS Ha
COOTBETCTBHE TPEOOBAHMIM CTAaHAAPTOB (J1abopaTopus).

2. OnepallMOHHBI KOHTPOJIb — KOHTPOJIb 332 TOYHOCTHIO BBIMOJHEHUS
omepanuii Ha BCEX ASTamax MPUTOTOBJICHUS OCTOHHOW CMeCH, BKJIIOYAET B ceOs
CIIEAYIOLIEE.

- TouHOCTB AJO3HUPOBAHUA oOecrieunBaeTCs CXKCIHCBHBIM KOHTPOJIbHBIM

B3BCIIMBAHUCM C IIOMOIIBKO HCIIOJBb30BaHUA ABTOMATHYCCKUX YCTPOI\/'ICTB.

HanexxHocTs 103aTOpOB  00ECMEUMBACTCA €XKEAHEBHBIM MPOPUIAKTHICCKUM
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OCMOTPOM M PETYIHMPOBKOM, a TAKKE €KEMECIIYHBIM KOHTPOJIEM BEJOMCTBEHHOTO
Ha/130pa U METPOJIOrMYeCcKOi MOBEpKoi 1 pa3 B roj rocy1apcTBEHHBIM HAJ30POM.

- Koutponb coctaBoB OETOHHOW CMeCH  C YYE€TOM BIAXHOCTU
3aMoJHUTENeH (KOPPEKTHPOBKA COCTaBa MPOU3BOJIUTCS PA3IUYHBIMU CIIOCOOAMH,
HaIpUMep MO U3MEHEHHUIO MOIITHOCTH, 3aTPauyuBaeMOil P MepEeMEIIHBAHIH).

- Y1000yKi1aibIBa€MOCTh OETOHHOM CMECH KOHTPOJIUPYETCS HE MEHee 2-X
pa3 B CMEHY NPHU OTHOCUTEIBHO MOCTOSHHOW BIAKHOCTH 3aMOJHUTENCH U depe3
KaXaple 2 yaca MpH MEepeMEeHHOW BiakHocTH. [IpoOy OepyT B Tpu mpuema: B
Hadaje, B CepeIMHE U B KOHIIE BHITPY3KU U3 CMECHUTEIIS.

- [IpogomKUTETFHOCTD TIEPEMEITUBAHUSI.

3. BeIXogHOH KOHTPOJIh — KOHTPOJIUPYETCS MPOYHOCTh OeToHa. [y dero u3
KaXJI0H TapTud OeTOHAa  W3rOTABIUBAIOTCS  KOHTPOJBHBIE  00pasibl ¢
TIOCTICTYIOIINM HCITBITAHHEM.

[Ipu MaccoBOM MPOM3BOJCTBA LIEJIECO00PA3HO MPOBOAUTH CTATUCTUYECCKHMA

KOHTPOJIb ITPOYHOCTHU OeToHa.

14



