AncunnanHa «Texaoaormust 6eToHa 2»

Tema aexuny No6 YmaorHeHne 0eToHHBIX cMecelt. CriocoObI
(pOopMOBaHIIs: CTEHAOBBIN CII0CO0 (2 4.)

Axkag nipo¢. Koaecunkosa I1.B.



[ |

dopmoBaHUE:
- YCTaHOBKa apMaTypbl B (hOPMBI
- yKJ1aJKka OETOHHOUM cMecHu B hopmy
- YIUIOTHEHHE
- TBEPJICHUE CMECH

dopMOBaHHE 00ECIICYNBAET:
3alaHHYI0 (DOpMY U pa3Mepbl
OJTHOPOJHOE CTpOSHHE OETOHA IO CEUCHUTO M3ICTTUH
TpeOyemMoe paciooKeHne apMaTyphl,
MOJTyYEHHUE JIUIIEBBIX MIOBEPXHOCTEH

OOIIYI0 JUTUTEIbHOCTh TEXHOJOTHYECKOTO Ipolecca
SKOHOMMKY MPOU3BOACTBA

BBIOOp cioco0a hopMOBaHUS
TEXHOJIOTHIO MPOBEICHUS APYTUX OMeparuii
METO U3TOTOBJICHUS U3ICIIHS



YrniaotHeHmne OeTOHHON CMeCH
B Pa3AMYHBIX CII0co0ax (popMOBaHMsI OOecIIeuMBaeTCs II0CPeACTBOM:

* CHIDKEHM: BA3KOCTM OeTOHHON CMecH, YAaAeHVs ra3oBol (pasbl
* BOAOOTAEeAEeHU: U yAaAeH!s U3AUIITHEN BOABL

HenoynnorHenue

Hed(P(PeKTUBHOe
yMeEeHbIIIeHIe Ta30BO

daser

BO34YyXOBOBA€Y€HIIE




CnocoO»bl YIJIOTHEHHUSI OETOHHOM
cmecu / CPC/

BUOpAIIMOHHBIC
0e3BHOpaLIMOHHBIE
BUOpOIITAMITIOBaHUE
OJINKOBOE o
BUOPHUpPOBAHUE p IATBEBOM
YIUIOTHEHUE
HaOWBHOM
BHUOpOIIpECCOo HeHTpU(yTrupoBaHue
BaHUE
BaKyyMHUPOBaHHE
THAPOIIPECCOBaHUE
BUOpUpOBaHIe C R
IIPUTPY30M AIIEKTPOOCMOC
IITaMIIOBaHUE

IIPpECCOBAHUC



ITokazaTean 9ppeKTVBHOCTU YIIAOTHEHIS:

% - k03hDUIMEHT YIJIOTHEHHUS - OTHOIICHHE (DAKTHUECKOW IJIOTHOCTH K PacUyeTHOM,
0,98 -1.

R

% - yacTorta kosieOanus/ ammutyaa (A) (yBeJIMYMBAETCS IPU YBEIUUECHUN
KECTKOCTH)



XapakTepucTKa CIroco0OB YIIAOTHEeHsI

Cnoco0 ynaoTHeHMsI

HuzkouacroTHOE
BUOPUPOBAHUE, B TOM YHUCJIE C
ACMHXPOHHBIM BUOM
KoJIeOaHUH

yZIapHBIN

HaOUBHOM

POJINKOBOE YIIOTHEHUE

[eHTpUu(yrupoBaHue,
BaKyyMHPOBAHHE, TUIPOIIPECCO
BaHUE, 3JIEKTOOCMOC

XapakTepucrnka cMecu DPPeKTUBHOCTD

IIOABHUKHBIE
KEeCTKue

IIOABHUKHBIE
KECTKue

OeTOHHBIE CMECH C HHU3KUM
BOZ0COZEP-

JKaHHEM U BOZOIIEMEHT-
HBIMU OTHOIIIEHUSAMU

’KecTKHe OeToHHBbIe cMecH (B
OCHOBHOM, IIPH
IIPOU3BOJICTBE TPYO)

IWJINHAPUYECKHE U JIP. BUBI
U3IeJINHI

SKOHOMMUSI SHEPTUH,
yMEHbIIIEHHE OITACHOCTH

BHOPAIIMOHHOTO BO3/IEMCTBUS HA pab0unX
TIOHUKEHHE BO3TyXOBOBJIEUEHH
BOMOXKHOCTbD IOJIyIeHUS U3JIeTUH C
IJIaJIKOU JINTIEBON MTOBEPXHOCTHIO

9KOHOMMUSI SHEPTUH,
YMEHBIIIEHNE OITACHOCTH

BHUOPAIIMOHHOTO BO3/IEMCTBUS HA pab0unX
TIOHUKEHNE BO3TyXOBOBJIE€UEHH

JIOCTH?KEeHUE TPeOyeMbIX XapaKTEPUCTUK
YIUIOTHEHUSA

JIOCTH?KEHUE TPeOyeMbIX XapaKTEPUCTUK
YIUIOTHEHUA

3HAYUTEJIbHOE CHUKEeHUE KalTUJIJISIPHOM
MIOPUCTOCTH 32 CUET YIJIOTHEHUA C
yZajieHueM U3JIUITHENR (POPMOBOYHOMN
BOJIbI



CnocoObl opraHu3aiyu npoiecca (GOpMOBAHHUS : arperaTHO-IIOTOYHBINA, KOHBEUEPHBIN U
CTEHI0BbII

CTteHaoBas TEXHOJIOTUA

ITapameTpsl 93P PeKTUBHOTO NPUMEHEeHNs

TexHoaA0rmuyeckKkme HOMEHKAATypa

* TabapuThl U Macca KOHCTPYKITUI IIINPOKasA HOMEHKJIaTypa U3eINu, B
IPEBBIIAIOT Pa3MEPhI U T.4. IPEABAPUTEIBHO HAIPSKEHHbBIE
IPY30M0IbEMHOCTh BHOPOIUIOIIAOK U KOHCTPYKIIMU: OaIKU, IJIUThI
MOCTOBBIX KPaHOB IIEPEKPBITHUS, CBaW, CTEHOBBIE IIAHEJIH,
TOJIIIIMHA U3JICTUN H CITOC00 JIECTHUYHbBIE MApPIIH, JU(PTOBBIE
apMUPOBAHUS HE IMTO3BOJISIOT IIIaXThl, CEKIINU KOJLJIEKTOPOB,

VIUIOTHITh M3JIeTUs Ha IIO/IKPAHOBbIE OAJIKU, TOJIUTOHATIbHBIE
BUOPOIUIONIAIKE U TPUMEHSIIOTCSI depmbI U T. 1.

r1yOUHHBIE BUOPATOPHI

IPUMEHEHHE OBICTPOTBEPCIONINX

IIEMEHTOB BBICOKMX MapOK U
YCKOPUTEJICH TBEepACHUSI OeTOoHa




BECb MpoLEeCC NPON3BOACTBA OCYLLECTBNAETCS B HEMOABWMXHLIX ddOpMax uUnu
Ha cneuunarnbHbIX CTEHAAX;

n3genus B npouecce obpaboTkn ocTarTcsl HENOABWXHBbIMK, a paboyee n
TexHonornyeckoe obopyooBaHme nepemMmeltaeTca ot 0OgHOM PopMbl K Apyrou;
3a KaxkablM CTEHAOM UK OPMOIN 3aKPEeNSSAETCA O4HO NN HECKOSTbKO
TEXHOSTOrMYeCKNU OQHOPOAHbIX U3aenNumn

4YMCMO TUNOPA3MEPOB N3OENNIA, 3aKPENNEHHbIX 38 CTEHAOM;
crnocob pacnonoXXeHnsi KOHCTPYKLWIA Ha CTEeHAE; KOHCTPYKTUBHbIE
0CODEHHOCTW CTEHOBOW YCTAHOBKY;

ANUTENbHOCTb NPON3BOACTBEHHOIO LIMKMA.

cneumanusnpoBaHHbIe (KacceTbl 419 N3rOTOBMEHNSA NIECTHUYHbBIX MapLuen n
nrowanok. CTeHabl 419 Npon3BoACcTBa NoAKPaHOBLIX 6arnok, NofIMroHanbHbIX
depMmunT. 4.)

YHMBepcarnbHble (M3roTOBfIEHME PasnnUYHbIX TEXHONOMMYECKN OQHOPOLHbIX
n3gennn)



BepTUKaAbHO
TOpPM30HTAaAbHO
IIOMITYYHO
IHaKeTamMm

CranmoHapHBbIe yCTaHOBKM - MeTaAANdecKue (])oprl, JKeae300eTOHHbIEe U
OeTOHHBIE (POPMBI-MATPUILIBI C T1aAKOV IIAM(DOBAHHON IIOBEPXHOCTHIO

Pa3z0opnbie (popMBI - MeTaaandecKye 1 JKeae300eTOHHBIe (POPMBI B B e
IPYIIIOBBIX KacceT 1 GOPM-CTeHAOB

IIuka mponsBoacTBa nM3aeani: 1-2 cyrok



Buabl TeXHOAOIMYECKOV OCHACTKM CTEHA0BOTO CIIOCO0a
Pazsiuyaror :

ITo pacrioso;keHuo: CTeHAbI- POPMBI JIOTKOBbIE M HAMOJIbHBIE

[To cnocoby apMupoBaHUsA: ITaKETHBIE, TPOTSKHBIE

Texnoaormyeckas ocHactka | Homenkaarypa mn3aeanii

KopoTkue creHzipl (OqHOSAPYCHEBIE, KPUBOJIMHENHBIE U IUIOCKHE KPYITHOPpa3MepPHbBIE
MHOTOSIPyCHBIE): TOHKOCTE€HHbIE KOHCTPYKIINHA

(opMBI cTallUOHAPHBIE

MEeTaJUTUUECKUE U JKeJIe300eTOHHbBIE

MeTJLTUUECKHUE U JKeJIe300€TOHHbIE
pas3bopHble u HepazbopHble GOPMBI

CHUJIOBBIE (DOPMBI
" HalpsyKeHHO-apMHUPOBaHHbIE OATKU, peOpuCThIe
IpyInnoBbie HOPMBbI-CTEH/IBI, IJINTHI, IIaJI bl U T. [

coOpaHHbBIE B TAKETHI
3HAYUTEJIHHOU MPOTSAKEHHOCTH,

KacCeThl

OEeTOHHBIE CTEH/IBI C PA3HOTHUIIHBIE KPYITHOPAa3MepHbIe KOHCTPYKIIUY C

OTHLIN(OBAHHON MOBEPXHOCTHIO OOBIYHBIM U MPEABAPUTENIHHO HATIPSKEHHBIM
apMHPOBaHUEM

JUIMHHBIE CTeH/bI (OHOSPYCHBIE, JJIMHHOMEPHbIE JIMHENHbIE U3/IeINUA C HATPAKEHHBIM

MHOTOSIPYCHBIE) apMHPOBaHUEM



KopoTtkne creHabI

OcHOBHOE TexHOAOTMYECKOEe 00OpyaOBaHIMe:

©)

.

bCVY , 6etoHOpassaTunky , 0ETOHOYKAaAYMKI, (ONU: 3arAda’kKyBaTeAn
IIOBEPXHOCTY, 3aTUPOYHbIE MaIIIVIHBbI)

(POPMOBOUYHO-TIIPOIIAPOYHBIE CTEHABI (OIS : MAarHUTHASI OCHACTKA), B T.4.
II0OAVITOHHBIE

IloBOpOTHEIE CTOABI
Cnaosple craabHble (POPMBL
KeaezobeToHHBIE MaTPUILILI

Terraosas obpaboTKa:

[

KOHTAKTHBIV 11 KOHBEKTVBHBIN IPOTpeB OeTOHA, YAO0KEHHOTO B TEILA0V30APOBaHHbIe
(pOPMBI C HOMOIIIBIO Pa3ANMYHBIX TEILAOHOCUTEeAEN: I1apa, Topsideil BOABI, Pa3orpeToro
Macaa, AeKTpUIecTsa

KOMOVHIMPOBaHHBIE CIIOCOOBI IPOTrpeBa

IIPYIMEHEeHNE B OIIBITHOM IOPsAKe TeAVIOTeXHOAOTUI C MICIIOAb30BaHVeM
CBETOTEIIA0U30ANPYIOLIVIX IIOKPBITUN, IIPOMEXYTOUHBIX TeII1I0HOCUTeAC U
TeIIA0aKKyMYAUPYIOIINX BeIleCTB IIPY YCAOBUYU ICKAIOUEHVIS BBICYIIMBaHM I OeTOHA.

I'pysonnogremMHOe 00Opya0BaHue



OeTOHOpa3AaT4YMKY , OETOHOYKAAAUMKIL ™

OOpyAOBaHIe, BHIIIOAHSIONIEe TOABKO (PYHKIINM IIpMeMa U pa3aadyyt OeTOHHOM
cMecyt Ha (pOPpMOBOYHBIX ITOCTaX, IT0AYy4A0 Ha3BaHNe OeTOHOPa3AaTulKoOB,
000pyA0BaHle, BHIIIOAHAIONIee HapsIAy C IpMIeMOM U pasAadell paclpejeieHune, —

OeTOHOYKAaAYVKOB

0 Aasa nmosadn cMecu ot OeToHOCMecuTeAbHBIX ycTaHOBOK (BCY) k 3oHaM paszaaun
11 POPMOBOUYHBIM IIOCTaM;

0 aas pazaaun cmecu Ha GOPMOBOYHBIX ITOCTaX;
0 aas pasagaun u pacripegeseHns: cMecy Ha (POPMOBOYHBIX IIOCTaXx;

0 aas pasaaun, pacrpegeaeHns U paspaBHIUBaHNS cMecH Ha (POPMOBOYHBIX
I10CTax;

0 aas pasgaum, pacnipegeaenns, padpaBHUBaHNA U YIIAOTHEHN I CMeCH Ha
(pOPMOBOYHBIX ITOCTAX.

OO0s13aTeabHble DAeMeHTEl OeTOHOYKAaAdMKa : pacXOAHbIV OyHKep 1 paboune
OpraHbl, MOHTVpyeMble Ha PaMHOJ KOHCTPYKIIUN



Kaacenduumpyior 0eToHOyKAag4MKy 1 OeTOHOpa3AaTdMKU IO CAeAYIOIIUM
IIpU3HaKaM:

—I10 Ha3HaUYeHUIO — Ha CIlel]JiaAbHble U YHUBEepCalbHbIE;
— IO IPUMHLNITY AEVICTBIS — Ha MeXaHMJyecKle 1 IIHeBMaTIUecKe;

— IO IIPMHLMITY YCTAaHOBKY — Ha CTaljJIOHapHbIe U IIepeABVKHBIE;

— IO CIIOCO0Y YCTaHOBKM — Ha Ha3eMHBbIe U ITI0ABECHBIE;

— IO CIIOCOOY TPaHCIIOPTUPOBAHNS CMECU — C IIOPLIVIOHHBIM U HeIIpePhIBHBIM
TPaHCIIOPTUPOBAHUEM;

— 10 CIIOCOOY A03MPOBaHNsA — ¢ OOBEMHBIM, BECOBBIM U OO beMHO-BECOBBIM
AO3VIpOBaHIeM;

— 10 HaIllpaBA€HMIO ABVI>KEHNsI OTHOCUTEABHO PaCOA0XKeH!sI GOpM — C
IIPOAOABHBIM, IIOIIEPEYHBIM U KPYTOBBIM ABVI>KEHUEM;

— [10 HAANYUIO IIPUBOAA IIepeABIKEHNsI — Ha CAMOXOAHBIe, IIPULIeIIHbIe I
IiepeABVIKHBIE;

— 10 CIOCOOY yIIpaBAeHUsI — C PyYHBIM, AVCTAaHIIMIOHHBIM, aBTOMATIYeCKIM U
CMeIllaHHBIM yIIpaB/AeHIeM;

— 10 BUAY IIpUBOAA IlepeABV>KeHNS U pabOo4YMX OPraHOB — C MeXaHUYeCKNM,
TUAPaBANYECKUM, THEBMAaTUUEeCKIM, DAEKTPUUIECKIM, DAeKTPOMarHUTHBIM
IIPUBOAOM;

— IO TUILy YCTAaHOBKY OyHKepa — C HEIIOABVI>KHBIM, ITIOABVI>)KHBIM, IIOBOPOTHBIM,
OIIPOKIAHBIM U CbeMHBIM OYHKEpPOM;



— O uncAy OyHKepOB — Ha OAHO- ¥ MHOTOOYHKepPHEIE;

— IO TUILy 3aTBOpa OyHKepa — C IIMOepPHbIM, CEKTOPHBIM, Y4eAIOCTHBIM, A€HTOYHBIM,
KAaIlaHHBIM 3aTBOPOM;

— IO TUILy INTaTeAsl — C AeHTOYHBIM, OapaOaHHBIM, BUHTOBBIM, BIOPOAOTKOBBIM,
AOXKKOBBIM, BUOPOKOHYCHBIM ITTaTeAeM;

— IO TUILy paclpeAeANTeAbHOIO padouero opraHa — C ITHEKOBBIM, 1Ay KKO-BBIM,
BIIOPOAOTKOBBIM, BUOPOKOHYCHBIM C [IOBOPOTHOJ BOPOHKOII, TpeOeHOUYHBIM pabodmm
OpraHoM;

-I10 TUILy paclpeAeAsIOllero, yIIAOTHIIOIeTo I pa3dpaBHMBAIOIIEro pabo4yero opraHa —
¢ BUOpOHacagKkoM, BUOpOIIa0A0HOM, A€HTOYHO-POAVKOBBIM, IIOIIE€PEYHO-POAUKOBBIM,
LIeHTPOOE>KHBIM, BUOPOIIPOTS>KHBIM paOO4MM OpraHOM, € KaAMOPYIOIIM POAUKOM, C
BIIOPOBOPOHKOIJ], C BUOPOPeIIeTKOo, C BMOPOBOPOHKOI C IAYOMHHBIMU BUOpaTopamy; C
BIIOPpOOPYyCOM, ITIOABU>KHOV PEIKOM, IIOABVI>KHOI A€HTOM;

— IO TUILy ITOABECK! paboyero opraHa — C HOpMaAbHOI U KOHCOABHO ITI0ABECKOI; — IIC
II0/10>K€HIO pabdo4uMX OpTaHOB — C peryAnpyeMbIM, HeperyAupyeMbIM, CTallJIOHaPHbBIM
11 HOABEMHO-OITYCKHBIM OAOKEeHVeM pabOo4lX OpraHoOB



BeToHOYKNaAUMK ANs beToHOYKNafuUMK Ha YHUBEPCaIbHOM
purens =-——' cTeHae

beronopasaanTunk

¢pupmbr Weckenmann.

B somoaHuTteabHyIO
Kommaekrarimo
OeTOHOpa3AaT4MKa BXOAUT
BbIPAaBHIBAIOIIIAS pelKa

C BUOpaTOpaMy C 4aCTOTHOM
PeryAnpOBKON, IPUCIOCOOAEHIIS
AASI TEXHUKM Oe30I1aCHOCTIA.
MoskeT BXOAUTh SpTOHOMMYHO
CMOHTHMPOBaHHOE CH/JEHbe oIleparopa




MeTO,Z[ HCIIOJIb3OBAHUA HHAWUBUAYAJIbHBIX «CTOJIOB-IIOABEMHHNKOB »

OcHoBaH Ha GOPMOBAHNM U3/IEJINI HA HENTOJIBUKHBIX CTOJIAaX, TPOTPEBE

C IIOMOIIBbIO ME€XaHHU3Ma IIOAbEMA-BEPTHUKAJIBHOT'O ChE€MaA I/ISILGJII/Iﬁ

«CTOJI-TIOTbEMHUK» IIPEACTaBJsAET cOOON ABYXCIOMHYIO (C BHYTPEHHEU
IyCTOTOM JJIs HPOTPEBA) METAJIMUECKYIO ILUIUTY pa3MepoM 12X4 MeTpa,
Cy:Kalryo 11 GOPMOBAaHUSA IIJIOCKOCTHBIX UM BEPTUKAJIbHBIX K /0O
asieMeHTOB. [lpu momomu  MOAYJBHBIX TUAPOIUJIUHAPOB  ILJIUTA
IIOJITHUMAETCS B BEPTHUKAJIbHOE IIOJIOXKEHWeE, U U3/ejiie CHUMAaeTcs
BepTUKaJIbHO. C OAHOW CTOPOHBI, (PYHKIIMU OMAJTYOKM Ha 3TOU IJINTE
BBITIOJIHSAAET MeTaJUInYecKuil OOpT, a c APpyrold — MOHTHUpPYETCSA K HEMY

OopTOCHACTKa U3 IAMUHUPOBAHHOU (paHEPHI



HakAoHsseMble BUBGPOCTOAbI AASl MPOU3BOACTBA XXEAE306EeTOHHbIX U3AEAUM

OcHoBHBLIM BMAOM 0OpyaAOBaHUA Ha Aobom npoussoacTee cOOPHBIX
Kene3z00eTOHHbIX KOHCTPYKUUI ABAAKOTCA GOPMOBOUYHBbIE CTOAbI.

Ha croAax MOXeT U3roTaBAMBATLCA LLMPOKAA ramMmma Xeae3obeToHHbIX
3NEMEHTOB:

- TPEXCAOMHbBbIE HapyXHbl€ CTEHOBLIE NAHEAM;
- BHYTPEHHWE CTEHOBbIE NaHeAM;

- cBawm;

- KOAOHHbI;

- pureas;

- NAOCKHE MAUTLI NEPEKPLITUIA;

- Baoku OBC;

- AMadparmbl XECTKOCTH,; Cucrtema HapyxHbiit BUGpaTop \

- AECTHUYHbLIE MapLUu; oborpesa
- IAEMEHTbLI AMPTOBLIX LLIAXT U T.A. P Wacker Neusen

YXXecTtkmnn kapkac
cToAa

LUapHMpHaij
pama




__...
-—

B i
ez
]

== = & YCTAQHOBKQA OMAAYDKM

YCTAHOBKQA APMATYPHOIO KAPKACO




[OTOBOA OMAAYHOKA.

YKAQAKQO OETOHAQ.



ATUPOYHOR MALLMHA (BEPXHETO) CAO4
(onums)

PacnaAybAEHHOE M3AEAME NMOCAE
MPOorpesa



N3AEAMI HO CKACAE TOTOBOM
MNPOAYKLMU

BO



MeTaarnodbopma aas onop CB, CHB, C
NPEeAHA3HAYEHA AASD M3TOTOBAEHMS
XKEeAE300ETOHHbIX CTOEK. POPMA AAR OMNOP
CB, CHB, C BbINOAHEHO U3 YCUAEHHOTO
MOAAOHQA, C PACMOAOXEHHbIMM HO HEM
METAAAMYECKMMM AOTKOMM 1 YIIOPAMM,
AN OUMKCALMM HAOTAHYTOM APMATYpPbI. HO
TOPLLOBbIX CTEHKAX METAAAOTDOPMbI OMOP
CB, CHB, C yCTGHOBAEHbI OTOOMHMKM,
KOTOpblE 0BecneymBaoT 6€30NACHOCTb OT
(BbICTPEAQ) APMATYPbLI. B AOTKOX HO
TOPLLEBLIX MECTAX YCTAHOBAMBAKOTCSH
ANADPATMbI AAT ONPEAEAEHUI AAMHDI
FOTOBOrO M3AEAMS, TAK KOK AOTKM
YCTAOHOBAEHbI OT YNOPA AO YNOPA, TEM

. .| cCambIMm oBecneymBaeTcs XeCTKOCTb
] KOHCTPYKLIMM METAAAOPOPMbI CTOEK CB,

CHB, C. BctpamBaeTca BOASHOM MAM
MNAPOBOM PETMCTP, KOTOPbIM CAYXMUT AAS

. NpPorpeBa OETOHHOM MACChHI B ONAAYDKe
MEeTAAAGOPMbI cToek CB,CHB,C.
XeAe300eTOHHbIE CTOMKM AAR OMNPBbI
BO3AYLLHbIX AS[1, M3rOTOBAEHHbIE
POPMAX OPMOX OYAYT MM
30KPYITAEHMSI YTAOB MPOAO
PAAMYCOM B 20 MM.

bIX [PAHEM



YHUBEPCAABHbIM ABTOHOMHbIM
JOOPMOBOYHO-MPOMAPOYHbIM CTEHA
[NAH/TIAT-14/18 — CTOQUMOHAPHbIM
JOOPMOBOYHbBIN CTEHA, C TEPMETUYHOM
CUCTEMOM ABTOMATHUYECKOTO YEThIPEX3OHHOTO
DAEKTPOMPOrpeBA, C AATYNKAMM KOHTPOAS
TEMMNEPATYPbI M ABTOMATUKOM

YAPOBAEHMA (MAQBHbIM MPOTPEB - YNPABAAETCS
NPOLLECCOPOM, 3AMPOrPAMMMUPOBAHHbIM HO
BbIMOAHEHME KOMAHA : 2-X HOCOBAS BbIAEPXXKA
CTABUAM3ALMM OETOHA U PABHOMEPHbIM
NO4YACOBOM HADOP Temneparypsl). APIC
[MAH/TIAT-14/18 oCcHAOLLEH TEXHOAOTMYECKMM
OKHOM AAS OTCAEXMBAHMS NPOLLECCA
CO3PEBAHUA OETOHA BM3YAABHO M MO
Nnpmbopam (MoaoTtok "LLUmmata”), ¢
OBTOHOMHOM CUCTEMOM BUOPOYNAOTHEHMS
OeToHHOM cMmecH (12 aMopTHU3ATOPOB, 6
BMOPATOPOB, ABTOMATUKA), MOHTUPYETCA B
LLEXY, QHTAPE, HA OTKPbITOM MAOLLLOAKE HAO
METAAAMHECKME OMOPBbI, KOTOPbLIE AHKEPSITCS B
OCHOBQOHME. [1O3BOAAET NPOM3IBOAUTL
NPEAHAMNPIKEHHbIE ABPOAPOMHbBIE U
AOPOXHbIE MAUTbI ObICTPO, KOYECTBEHHO M B
AODOM mecTe. lNporpes OETOHHOIO NMOAOTHA

PABHOMEPHbIN.




MeTaArodDOpPMbI NYCTOTHbLIX NAUT NEPEKPbITUS. ABTOHOMHbIE (POPMOBOYHO-




besonaayboyHoe popmoBanue. JAHHBIE CTEHADI

B HacTosIIee BpeMs HanOOIbIllee paclpocTpaHeH e ITOJIYUNIIN CAeAYIOIIIe CII0COObI:

1. Oxkcrpysus (Ounisaaaus, Mtanus, Bernkoopuranusa, Kanaga, KHP);

2. JKCTPy3us, coOBMelleHHas ¢ Bubpamuen (I'epmanms),

3. CrututdopMoBaHue (MHOTOC/I0MHOE GOPMOBAHUE):

a) BubpodopMoBaHue, COBMellleHHOe ¢ TpamOoBanueM (I'epmanmst, MTasms);

6) BubpodopmoBaHie, COBMEIIIEHHOE C OTHOBPEMEHHBIMU T'OPU30HTAIbHBIMU BO3BPATHO-
IIOCTyIIaTeIbHBIMU JIBUXKEHUSAMU ITyCTOTOOOpa3oBaTesiel 1 00koBou onaayoku (besbrust),
4. Tpambosanue (CIIIA)

5. BubpodopmoBanue «B oauH npuem» (Mcnanus, Poccuss, KHP).

IIpenmoureHiie B BEIOOPE BHU/Ia TEXHOJIOTHH 00YCIOBJIEHO ABYM (DaKTOPaAMMU:

— HaJINYHEM U3TOTOBUTEIEH TEXHOJIOTHUECKOTO 000PY/I0BAHMUSI;
— KaueCcTBEHHBIMU ITOKA3aTeIAMHU UMEIOIINXCS MHEPTHBIX MaTEPUATIOB



AKCTPY3US

OKkcTpyaep — MmalumHa ans dopMoBaHUs U3OENUn, B KOTOPOWN BETOHHAsA CMECh,
BblaaBnNMBaemMasi HECKObKMMM LLUHEKAaMU, OAHOBPEMEHHO (hOpMYET nsgenue u
oTTalnkuBaeTcsi OT roTOBOM 6ETOHHOM NNUTLI. XapaKTepHa BbICOKasi CTENEHb YNIOTHEHNS

O UO0oo0ooou

a

N3penna, 3aHnmaroLmne BCHO LWMPUHY JOPOXKKM

Tspkenble 6eTOHbI

ApMuUpoBaHMe TOSTbKO CTaNbHbIMU KaHaTaMu

LlemeHT He meHee M500

MbiTble, ppakUMOHNPOBAHHbLIE NHEPTHLIE MaTepuansbl (5-6 BMOOB necka, 6-7 BMgoB
BbICOKOMPOYHOro KyboBNAHOMo LWebHS)

MwuHMMarnbHOe KonmM4ecTBO LIEMEHTHOIO TecTa

JKCTpy3us, coBMmeLleHHasa ¢ Bubpaumeun (BubpocgopmoBaHue B 0ANH
npuem)

[lononHMTENbLHO HOMEHKNAaTypa: NNUTbl C NPUMEHEHNEM Nerkoro 6etoHa ¢

NCMNoJib30BaHMEM MOPUCTOIO 3arosiHUTENA LWNPOKOro psaaa



OntumanbsHbiid pazmep nomenienus 18*132 merpa. MuHuManbHas JJiMHA JOPOKEK HE HUKE 75 METPOB
IIpoussoauteasHocts bCY — 12-20 m3/u >xéctkoit cmecu, Tum 6eTOHOCMECHTES ¢ MOBBIIIEHHOH
MHTEHCUBHOCTHIO niepeMetnvBanus. — PoropHo-IInanerapusiii (PI1-1B) unu JIByxBajibHBIN C TOPU3OHTATBLHO

PaCIOI0KEHHBIMU BaJIAMU .
Emxocts 3arpy304HOTrO OyHKepa (popMyIOIlel MalllMHbI (B 3aBUCMMOCTHU OT BEIOOpa
TexHoaorndeckoro peraamenta) — 1000, 2000 vau 3000 4.
Cxopocts nepemertiernst GopmMoBouHoOI MammHb — 0,65-3,0 M/MuH
l'oa0Bas1 IpON3BOAUTEABHOCTD (OPMEHTUPOBOYHO):
AUT AAHOMI 20 9 M — 200000 M2 (43 000 m3);
0aaoxk — 1600000 11. M.



HaummenoBanme orrepannmn

Bpems

YncTKa 1 cMa3Ka AOPOXKKI

30 MuH

PaCKAaAKa IIPOBOAOKM C HaATIKE€HVIEM

60 MmuH

dopmosane (ckopoctb — 0,65-3 M/MIH)

60 MmuH

YKPI)ITI/IE 34N THDBIM ITIOKPbITIEM

10 Mmua

Morika ¢popMyrOIert MalIVIHbI ITOCAe KaXXA0M
AOPOXKI

20 Mmuua

Termaosast 0OpadoTKa

4+10+2=164

Ilepeaaua ycmanst npeaHanpsiKeHUs Ha 0eTOH

10 Mmua

Pe3ka mamT 1 CbéM rOTOBBIX M3J€ A

60-90 MmuH

NUToro

0K0a0 20
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Packaazka 1 HaTsDKeHVe apMaTyphl: ¢
y4E€TOM BpeMeH! Ha 3allpaBKy IIPOBOAOKH,
BBICAAKM TOAOBOK, CKOPOCTY MaIllVHEI,
OOpe3K! KOHIIOB I €€ HaTs>KeHNs oOIjee
BpeMs onepanyy — 60 MIUH.




OTIycK 1 HaTsKeHle apMaTyphl:
IIPOU3BOANTCS C IIOMOIIIBIO PYYHOIL
TMAPaBANIECKON IPYIIIBI U 3aHUMAeET C
Y4€TOM BpeMeHM YCTaHOBKI e€ B pabodee
11oA0>KeHune He 6ozee 10 MuH.

Hatsxenune




BubpodopmoBaHme NnnTbl NEpeKpbITUSA
LnMprHOM 1,5 m

dopMOBKa: cpeaHsIsl CKOPOCTh
¢gopMyIOLIIeN MalllHbI TPV IIPOU3BOACTBE
IIyCTOTHBIX IIAUT — 2 M/MUH; C Y4ETOM
BpeMeHM Ha yCTaHOBKY MallMHb — 60
MIH.



TepmooOpaboTka: n3aeane yKpblBaeTcs
CreliaAbHBIM YKPBIBHBIM MaTep1aaoM,
OCTaeTcs Ha ITo40rpeBaeMoM 1104y. Bechb
IIMKA 3aHUMaeT 0kKoao 169 (6-8 9 —
11o4beéM Temnepatypsl 40 55-60 °C, 8-10 4
— M30TepMUYECKII IIPOTPEB)




Morika ¢popMyIOIIel MallHbL: IT0CAe
(pOPMOBKU KakA011 AOPOKK! MallllHa
yCTaHaBAMBAETCs Ha CTeHA, I10C/Ae Yero
IIPON3BOAUTCS OOsI3aTeAbHasl MOJIKa
(popmyIomen MalllMHbL U ITyaHCOHA-
MaTpuLbl. Moyika IpOMU3BOANTCS CTPYEIn
BOABI 1104 AaBAeHreM 180-200 atM. DTa
ornepauus 3aHumaeT 0Koa0 20 MuH.




UncTka 1 cMa3Kka 4OPO>KKI: CPeAH s
CKOPOCTb YMCTKH C IIOMOIIIBIO
crielaAbHOM MaIIHLI — 6 M/MIH. Bpem:t
guCTKY — 15 MuHyT. CMa3ka 40pOXKKNA
IIPOM3BOAUTCS Cpa3y >Ke I0CAe YMCTKHU C
IIOMOIIIBIO paHIIeBOTO Hacoca. Oomree
BpeMs Bcex onepanuin — 30 MuH.



Peska 1 Cb€M TOTOBBIX U3 AEAWIA:
IIPOAOAKUTEABHOCTD pe3a IIyCTOTHO
ILAVTBI OTPE3HBIM AVICKOM C aAMa3HbIM
HaIIbLA€HIEM COCTaBASIET OKOAO 2 MIIH.
IIpunumMaem pacyeTHyI1O AAVHY IIAUTHI 6
M, OTCIOJa I1oay4daem 14 pe3os, Bpems Ha
Pe3Ky IIAUT Ha OAHOM AOPOKKe — OKOAO0
30 M1H; BMeCTe C ollepaliyiei yCTaHOBKU
MaIlVHbI HpuHUMaeM — 70 MIUH.




KOMIIAEKT 3axBaTa IIpeAHa3HadeH A4S MCIIOAb30BaHVA Ha
3aBogax JKbl1, ckaagzax BpemenHoro xpanenn: Kbl n Ha
CTPOUTEABHBIX I1101IaAKaxX IIpU HOAbEME, IIEPEHOCKe U
MOHTa>Ke IIAUT, U3TOTOBAEHHBIX 110 0e3011a1yO0YHOI]
TEeXHO/AOTUIAL.

IrerAaeBasi CTpOIIOBKa




CnnutdopmoBaHue
o BubpogopmoeaHue, coemeujeHHoe ¢ mpambosaHuem

Cnnutdopmep - MalunHa ans n3rotoBrneHnst Heckonbkux Kb nsgenumn Ha ogHom JOPOXKKe.
CoBmeLleH npouecc BubpogopmoBaHns 1 TpamboBaHus. PopmyeTca nocriegoBaTeribHO NepBbIn
Crown ¢ TpamboBaHMeM, BTOPOM, Npu BbiCcOTe nsgenun 6onee 250 mm — TpeTun.

o MHozocnoliHoe subpoghopmosaHue, coemeuw,eHHoe ¢ 0OHo8pe-
MEeHHbIMU 8038pPamHo-rnocmynameJsibHbiMU O8UXXeHUsIMU Mycmo-
moobpa3oeamerieli u 60koeou onanybku cniaumagopmepa

Cnnntdopmep, YNnoTHALWMA BETOHHYO CMECh NMOCPEACTBOM [BYXCITOMHOIO YNSIOTHEHUS C
NOMOLL LI BUOPOGOPMOBAHUS HUXKHEW YacTu NinTbl (NEPBbIN CIION), a 3aTeM (POPMOBaAHNS BTOPOTO
cnos (MM BEpXHEW 4YacTu NInThl).

OpgHoBpeMEHHO ¢ Bubpauuen nyctotoobpasoBaTesniv nNinTbl COBEPLLIAKOT rOpU3oHTasrbHble
BO3BpaTHO-MOCTYyNaTernbHbIE ABUMXEHNA, TakK Xe Kak 1 bokoBasi onanybka cnnntdopmepa.

MaLwuHbl MeT oTAeNbHbIE NPMBOALI HA BCe Korneca u BecAT 9-13 T.

[1pn nepexoae Ha M3roToBrneHne Opyroro Buaa N3goenmn MeHAT POPMYOLLMA MOAYNb MaLLUUHbI
(70% cTtoumocTu cnnutdopmepa)
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Crnungpopmep Nordimpianti (Mmanus)
Or1s1 npou3eodcmea KpyrHbIX a5ieMeHmMo8
8bICO—

mou 6o 1 m






P R AR T
Mnumsl nokpsimus (nepekpbimus)
gbicomot 1000 mm ¢ sudumoli
rnpeoHarpsiKeHHou apmamypou u
rnorepe4yHou cmarsibHoU apmamypHou
cemkou

Lleymaseposnie barku
Or151 YKpersieHUsi moHHErs




CpaBHeHMe TPEX TUNIOB 0eTOHUPYIOIIMX KOMOAWHOB, NPUMEHAEMbIX HA JTHHHUSAX
0e30maay004HOro (hopMOBaHMSI.

JKCTPY/IEpHI:

Hcnonvzyem memoo 2nybunnozo sudbpoghopmosanusn bemona .

JlocTouncTBa:

-CrabuiibHOE KadecTBO M3/IeNINH, BHICOKAS! IVIOTHOCTh TOJIBKO UTO H3TOTOBICHHOTO M3/IEHS.
- CriocoOHOCTH paboTaTh Ha 0c000 KeCTKOM OeTOHHOM eMecH, obeceanBarommeit okoao 10%
YKOHOMMM ITIeMEHTA Ha 3a[AHHYIO MAPOIHOCTh DETOHA.

HenocraTkn:

1) Huskast ImycTOTHOCTD MPOM3BOIMMBIX M3/IENHH, KOTOpas, IepepacxojioM MaTepraa,
HUBEIHPYET 3aIBICHHYIO SKOHOMHUIO IIEMEHTA.

2) HeBo3MOXKHOCTB POM3BOIMTE IMMPOKYIO HOMEHKJIATYPY M3/IENHH, pas/ieiéHHBIX Ha
JIOPOKKE, B TOM 9HCIIe CBAM, PUTEIH, DAIKH, IEPEMBIIKH U T.11.

3) ApMupOBaHIE — NCKITIOUUTEILHO TPOCAMH, PUCK MPOCKATB3bIBAHKS KOTOPBIX, TIPH MEPe 1adr
HArpy3KH Ha OETOH, MOBKITIAET TPEOOBAHMS:

- K KJIaccy MPUMEHIeMOTo OeToHa

- K KaUecTBY IPUMEHIEMbIX MHEPTHBIX 3aI0JHUTENEH

- K CHIDKEHHMIO TPEIEHOCTOMKOCTH M3 /IEHs

- K TOBBIMIEHHOMY H3HOCY PeXYIIEro HHCTPYMEHTA.




Caundopmepbl

Hcnonvzyem memoo nogepxnocmuozo (Rocioinozo) euopogopmosanus 6emona.
JlocTouHCTBA:

- [IpuMeHeHne OTHOCUTEINIBHO KECTKUX OETOHHBIX CMECEU U, KaK CIEIACTBUE,
TeopeThdeckas skoHomus S — 6 % nemenTta. OHako B yciaoBusix Poccnu 3T0 1OCTOMHCTBO
HUBEJIUPYETCS HECTAOMIBLHBIM Kau€CTBOM LIEMEHTA.

- Bo3amMoxHOCTS 32 01MH Ipoxo GOpMOBaTh ABYX WUIIM TPEXCIOUHOE u3eaue (omus,
koTopasi B Poccuu Ha mpakThke HE IPUMEHSIETCS)

Henpocrarkm:

1) 3arpyaHeHHBIN TEPEX0]T OT OJTHOTO U3JICJINS K IPYTrOMY U3-3a JOPOTOBU3HBI
dbopMooOpa3zyroIIeit 0OCHACTKU U TPYIOEMKOCTU €€ 3aMEHBI.

2) CJIIOXHOCTH (DOPMYIONIEH MAIlIMHBI U HEOOXOJMMOCTb BBICOKOM KBadU(PUKAIIUU IJIs €€
00CITy>KUBaHHS.

3) HenpeMeHHbII KOMOMHUPOBAHHBINA METO/I apMUPOBAHUS U3ACIUN, C 00s13aTEILHBIM
MPUMEHEHUEM TPOCOB, UTO HE YCTPaHSAET HEIOCTATKU Mpeapiayiero Metoaa. (Cum. BhIIIIe).
4) OTCcyTCTBHE BO3MOXHOCTH «Pa3/ICIUThy» JOPOKKY HA OTJEIbHBIE TPOIOIbLHBIC 30HBI

dbopMoBaHUs, 711 OAHOBPEMEHHOTO MPOU3BOJICTBA HECKOJIBKUX HU3/AEJIHI.




BuoOpodopmepnl

Hcnonv3yem 00vbémmblll Memoo 6ubpopopmosarus bemona

HMEIOT CJIeyHolHue NpeuMylecTBa:

1) HE orpaHMYEeHHAss HOMEHKJIATypa U3

2) HU3Kas 1ieHa GopMOooOpa3yrolleil OCHACTKU

3) osicTpoTa (30 MunyT!) 3aMeHbI (HOpMOOOpA3YIOIIEH OCHACTKH 1 MEPEX0a OT OJHOTO U3ICIIUS
K IpyrOMYy

4) IpoCTOTa U BBICOKAsA HAAEKHOCTH 000PYIOBaHUS

5) AErKoCTh 0OCITYKMBAHUSI U HU3KUE IKCILTyaTallMOHHbBIEC PACXO/IbI

6) OTHOCUTEIbHAS HEUYBCTBUTEIILHOCTh K XaPAKTEPUCTUKAM ChIPhS; B YaCTHOCTH, BO3MOXKHOCTb,
0€3 CHIDKEHMS KaueCcTBa U3JICTIUIA UCTIOb30BaTh MeOHU (Ppakiuu 5 — 20 MM U 11I€OHU C
NOBbINICHHOH JemaaHocTho (II wmm I rpymibn)

7) Bo3MOXXHOCTb UCTIONB30BaTh, B MIPEABAPUTEIBHO HAMPSHKEHHBIX U3/IEIUAX, OETOHBI CO
CpaBHUTEIBHO HU3KOW Mapkou npounoctu (M300 - M400).

ApMHUpPOBaHUE U3IEIINN, KAK TPOCAMU, TAK U UCKIFOUUTEIBHO MPOBOJIOKOM.

9) Bo3aM0OXXHOCTb pOpMOBATh TOHKOCTEHHBIE M BBICOKO-ITYCTOTHBIE W3S IIUPOKOU
HOMEHKJIATYyPBhl.

Henocrarku:

1) IoBeimenHsIi Ha 5-10% TeopeTndecKkuii pacxo lIeMeHTa U3 pacueTa Ha KyO OeToHa.

2) YBenudeHHas Ha 15% CTOMMOCTb CUCTEMBI HATSKEHUSI apMaTypbl, CBI3aHHAs CO CIEIU(PUKOMI
MPUMEHEHHUS ITPOBOJIOKH.



CpaBHeHIe HpUMeHeHIsI ClIoco00B popmoBanus B Poccun

BubpodopmoBaHune «B oauH Nnpuem»

OKCTPY3ns 1 IKCTPy3uns ¢ BUbpaumemn

CnnntdopMoBaHUE «ABYXCIOMHOEY

TpamboBaHue




IIoka3aTeAbHBIN CKPMHIIIOT O AAVHHBIX CTE€HAAX

IlpyHnunmaabHOe pelieHye IIpo0aeMbl ITPOCKAAb3bIBaAHISI ADMATYPHBIX KAHATOB
KoHcTpyKIimst apMaTypHOTO KaHaTa, 0OecrieunBaioniasi CBEpXBbICOKOE CIieIlAeHyIe

c 0eTOHOM * aBTOP: /leB 3apenkun

Kaaccudukanysa GpopMyromyx MammH A5 AVTHYY 0€3011aayO0YHOro

dopmoBaHUs

asTOop: Hukoaan boaxosurmn

Avinyivi 6e3011a4y0O0YHOIO g]gopMOBaHM;I. KoHKkyvpeHIis

Bce au crtocoObr xopomm? asrop: Hukoaan boaxosurmn

Texnoaormueckue ocooennoctu anHyy Nordimpianti
asTop: Erop Kpayc

IIpoGaembl ¢ mantamu repexkpbirus bOD
aBTOp: Aspirant




iy bO® Spancrete.
[loaeanTech MpakTM4eCKyM OIBITOM pa0dOTHhI * aBTOP: RustyKZ

[IpoOaeMa ¢ BRITPpV3KOV OeTOHHOM cMmecm!!!
aBTOp: HKkoaam MakapeHKO

exHoaornmueckme ocooennoctu amaum Weiler Gmbh

Hy>xHa na@OpManms mo ocooeHHOCTAM padoTel anHuy Weiler, cannipopmep -
aBTOP: Irops Moposos

MammmHbl 0e30n1aay009H0ro ¢popmosanus. IloprirHeBon skcrpvaep.
aBTOp: Hukoaai boaxosurmn

MHYSI 0e301aavoodHoro dopmoBanmsi. bopb0a ¢ oTxoaamMmu
aBTOp: Texnoaor31

yHYsE 0e3011a4y0049Horo dpopmoBanms, Kak npukmHyTh HpuObLAbHOCTD.
KaabkyasaTop - aBTop: Hukoaai boaxosurun




