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CTPOUTEIIBCTBO

CtpouTtenbHaa oTpacnb — OTpacsib 3KOHOMUKN POCCUUCKOWU
denepaummn, B KOTOpon o6beaAnHEeHbl padboTbl U YCIyru
MaTepuanbHOro NpPon3BoACTBa:

- NIPON3BOACTBO CTPOUTEJIbHbLIX MaTepuasioB U nsnenum,

- CTPOUTENBLCTBO 34aHNUN (B TOM 4yucne paspaboTtka
CTPOUTENbHbLIX NPOEKTOB);

- CTPOUTENBbCTBO UHXEHEPHbLIX COOPYXEHUM,

- cneynanm3npoBaHHble CTPoUTesbHbIe PaboThbl;

- a TaKXe paboTbl B Henpon3BoacTBeHHON cdhepe:

“* OEATEJNIbHOCTb B 00J1aCTU apXUTEKTYpbl;

“* UH)XXEHEepHO-TeXHNYEeCKOoe NPOoeKTUpoOBaHue,
% TeXHU4YeCKue UCNbITaHUA,

% Hay4Hble uccnegoBaHUA N aHaANU3.
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FOCT P 58033-2017 3pgaHusa u coopyxeHus. CnoBapb. Yactb 1. OOwmne TepMUHbI

CTpouTenbCTBO - KOMMJEKC padboT No BO3BeAEHUIO COOPYKEHUU, BKITHOYaroLWUK
obwecTponTernbHble, CAHUTAPHO-TEXHNYECKME U cneuunanbHble
paboThl.

OGBLeKkT (KanutarnbHOro) CTpouUTeNnbLCTBA - 34aHNe, CTPOoeHne, COopyXKeHue.

3aaHue - OOBLEeKT, NnpeaHa3Ha4YeHHbIN ANA NOCTOAHHOrO U BPEeMEeHHOro
npedbiBaHMUA B HEM JoAeN, 3anpoeKTUPOBaHHbIU B Ka4ecTBe
oTAEeNnbHO CcToALWero oobekKTa.

CoopyxeHue - 00 bEKT 3aBepLUeHHOro cTpouTenbcTBa (MNIOTUHA, MOCT,
aBTOAOpOra, Xene3Hasa gopora, B3fieTHas Nonoca, CUCTeMbl
BOOOCHAOXeHUA, TensIOCHabXeHUs, IHeprocHabdXxeHus,
TpybonpoBoa, cucteMy KaHanumsauun).

Kapkac 3paHusa - cTep)XXHeBafa HecyLlasas cuctema, BOCNpUHUMaloLWas Harpy3km u
BO34eMCcTBUA U obecneymBaroLwas NPo4YHOCTb U YCTONYMBOCTb
30aHUA (COOPYXKEeHUs).

KoHCTpyKUMA - opraHM3oBaHHasA COBOKYNMHOCTb KOHCTPYKTUBHbIX 3J/IEMEHTOB,
obnaparowasn onpenerieHHON XXeCTKOCTbIO.

KOHCTPYKTUBHbLIN 3N1eMEHT - COCTaBHaA 4YacTb COOPHOU UM MOHONTIUTHOM
KOHCTPYKLUMUU, BOCNPUHUMAIOLLEN OeUCTBYOLWME YCUNUSA.
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OOLwme TepMuHbI

dyHOAMEeHT - KOHCTPYKUUA, nepeaaroLas Harpy3ku ot 34aH1s UM COOPYXKeHUs
Ha rPyHTOBOE OCHOBaHMe.

KonoHHa - BepTuKanbHasi NMHeNHasi KOHCTPYKLUMUS, BbICOTa KOTOPOM
3HauYUTeNbHO NpeBbLILLAeT ee NonepeyHoe cevyeHue,
npegHa3Ha4YeHHasa AN BOCNPUATUS BepTUKaNbHbIX (B MEHbLUEN
CTerneHn ropu3oHTanbHbIX) Harpy3ok.

Banka — nMHeHasa ropm3oHTanbHasa UM HaKNOHHAas HecyLlasa KOHCTPYKUUA
34aHUU N COOPYXKEHUU, UMeloLLasa onopy B ABYX UNu 6ornee Toukax,
LULMPUHA CeYEeHUS KOTOPOU HAMHOIO MeHbLUe AJNINHbI,
BOCNPUHUMaAKOLWAA rMaBHbIM 00pa3om nsrubarowme ycunums.

Purenb - NTUHENHbLIN Hecyu.wm 3MeMEeHT CTPOUTESNbHbIX KOHCTPYKLUUN 3a0aHUN
WU CoopyKeHWUW, PacnosioXXeHHbIN FOPU3OHTaNbHO UM HAKIMOHHO,
COeAUHAILWMNA BEepPTUKArIbHbIE 3NIeMEeHTbI U cnyXawmin onopoun ans
NAUT UK NPOroHOB, YCTaHaBNMMBaeMbIX B NePeKpPbITUAX UMK
NOKPbLITUAX 30aHUN.

MOHONMUTHLIN OETOH U Xerle300eTOH - KOHCTPYKUUN U3 6eToHa unum
XKene3obeToHa, KOTOpble BO3BOAATCA HENocpeaACTBEHHO HA MecTe UX
pacnorioXXeHUs1 B COOPYXeHUU nyTeM yCTPpoOMCTBa onanyoku -
dopmMbl, TOUHO onpeaensowen KoHpurypauuro oyayuien yctaHOBKU
apmMaTtypbl, YyKnagkm 6eToHHOM CMecH, ee YNoTHeHUs 1 yxoaa 3a
TBepAaerLwmMm 6eToOHOM.

COOpHLIN OETOH U Xerne3obeToH - U3geriua UM KOHCTPYKUMN U3 6eToHa unu
Xerne3obeToHa, nsrotaBnuBaemMblie Ha 3aBoAax UMM NONIMroHax u
Aanee TPaHCNOPTUPYEMble K MeCTY MOHTaXa Ui YCTaHOBKM.
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CtpouTenbHble CUCTEeMbI

KOHCprKTVIBHaFI cuctema - 00'beMHas, NIOCKOCTHasA UMK fIMHeuHas
Ha3eéMHasA, Haa3eMHaAa U noa3emMHas CTpouTersibHaAd CUCTeMa, COCTOALLaA
N3 HeCyuux, a B oTAEJIbHbIX Cliy4d4asdaX U orpa>xagarowunx KOHCTpYKLIMVI.

CTpouTenibHasaA cuctemMa - KOMMNJIeKCHasi XapaKTepUCcTUKa KOHCTPYKTUBHOIO
pelweHusi 34aHMUA NO NPU3HaKaM MaTepuana v TeXHONorMu Bo3BeAeHus ero
HeCYLUUX KOHCTPYKLMUN.

PasnuyaloT YyeTbipe rpynnbl KOHCTPYKUMOHHbIX
MaTepuarioB — AepeBoO, KaMeHb (BKJIH04Yasa KUpnuy),
OeToH u MmeTann.

OcHoOBHbIe TeXHONoOrn4yeckue MeToabl Bo3BeAeHUsA
34aHUUN U3 OeToHa n XKene3ob6eToHa — NOSIHOCOOPHbLIN,
MOHOJIUTHbIN U COOPHO-MOHOJSTUTHbLIN.

YacTo beHKLI,VIOHaanbIe OCOOEHHOCTHU npoeKTupyemoro 3aaHna uin
dKOHOMUN4yeckKue COOﬁpﬂ)KEHMFI NnPUBOAOAT K HeobxoaAMMOCTH coYeTaTb NO
BbiCOTe (VIHM I'IpOTFI)KEHHOCTVI) 30aHUA pa3syimiHbieé CUCTEeMbl, a B
nocrieAHUX B CBOKO oYvYepeab coveTaTb pa3yiniHbleé KOHCTPYKUNOHHDbIE
MaTepualrbl U TeEXHOJIOTMKN BO3BeAEeHUSA. B Takux cnyvasnx (*)OpMVIpyI-OT
KOM6I/IHI/IpOBaHHyI-O CTPOUTEJIbHYHO CUCTEMY 3O0aHUA.



NEKUMA 1: APXUTEKTYPHO-CTPOMUTEIbHLIE CUCTEMbI

[TonHocOopHbLIe cTpouTenbHble CUCTEMbI

NMonHocOopHbLIe 34aHUA N3 0eToHa BO3BOAAT B CUCTEMaX.
naHesibHON, KapKacHO-NaHesIbHON, KpPYMNHOOMo4YHOU MU
00bEeMHO-0104HOMN.

[laHenbHaAa cTpouTenbHasa cucTemMa

NMNaHenbHasn cucrtema npumMmeHseTcs B NPoOeKTUpoBaHUN
rpaxgaHckux 3pgaHum BbicoTon Ao 30 aTaxen B OObIYHLIX YCIOBUAX
cTpouTenbCTBa U A0 14 3Taxxenm B CEUCMUYECKUX.

Hecyuwimne cTeHbl NnaHernbHbIX 34aHUN COCTOAT U3 NaHeslen BbICOTOMU
B 3TaX, NMPOTAXEHHOCTbLI Ao 7,2 M, maccom go 10 1. B otnnume ot
KPYMNMHbIX ONOKOB CTEHOBbLIE MaHeNn He YCTOM4YMBLI, MO3TOMY nMNpu
BO3BeAEeHUMN nx YCTONYNBOCTb obGecneynBaroT MOHTaXHble
npucnocobrneHus, B 3Kcnnyatauuum - chneuuvanbHble KOHCTPYKUUU
CTbIKOB U CBSI3eM.

MaHenn HecywMx CTeH YCTaHaBNMUBAKT HA LIEMEHTHO-NMecYaHbIn
pacTBop 6e3 nepeBsA3KN BepTUKaNbHbIX CTbIKOB.
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JIEKUMA 1: APXUTEKTYPHO-CTPOUTEJIbHBIE CUCTEMbI
MOHTaXHbIE 3MeMEHTbI NAHEeNLHOroO 3a4aHUA

I -NTEHTOMHLIN  COOPHLIN
(DYHOEMEHT;

2 -HapYyXHbLI2 CTEHOBLIE
nakenu;

3 -BHYTPEHHUE CTEHOBLIE
naxenu;

4 -nasenn  NeEpeKpoLITvs;

£ -navent Dankana;

6 -NECTHUHHLIS  NNOLLLAJKW
U MapLuw,

7 -waxra nuhToBan,

8 -BEHTUNALMOHHLIA - BIDK;

9 - CAHUTEPHO-TEXHUYETKES
kabuka;

10 - nogkocel ans
BPEMEHHOIo Kpennexus,

11 - pacnepka,

12 - nNow@anKka Ana MOHTax-
KUK ¥ CBapLUMKa,;

13 - 3aWVTHCE OrpaxaeHws.
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KapKaCHo-naHeanaﬂ cTpouTesyibHad CUCTeMa

KapkacHo-naHenbHas cucrtema ABnsaeTcs OCHOBHOM B
NMPOEKTUPOBAHUMN OAHOITAXHbLIX W MHOrFO3TaXHbIX MNPOMbILWSIEHHbIX
30aHUU MU pearim3lyeTcs Yalle BCero M3 COOPHbIX Xene300eTOHHbIX,
pexe MeTansfIndyeCKMX KOHCTPYKLUMUN.

KapkacHo-naHenbHafgd cuctema SBMSeTCA TaKXe OCHOBHOU B
NPOEKTUPOBaAHUMN OOLECTBEHHbIX 3A4aHUN BbicoTon OoT 1 Ao 30 aTaxewu.

B npoektMpoBaHUM MacCOBbIX OOLECTBEHHbIX 34aHUW OHa
nuaupyeT, TaK KaK ee 3KOHOMMYeCKue HeAoCTaTKM WCKynarTcs
KOMMNOHOBO4YHbIMU npeMmyLiecTBamMm. KapkacHas cuctema
obecneuuBaeTr rMoKoCTb NNaHUPOBOYHbBIX peLieHnn npwu
NPOEKTUPOBAHUM WU OTHOCUTENbLHO HegJoporue MeponpuaTUA no
MoAepHU3aLuunM U gaxe nepenpocpunupoBaHnio 34aHUN B npoLecce ux
aKcnnyaTauum. Takom OTHOCUTENbLHO He3HaYUTeNbHbIN
KOMMNOHOBO4YHbIA HEOOCTAaTOK KapKaCHO-NaHenbHOM CUCTeMbl, Kak
Hanuuue BbICTYNawWMNX B WHTepPbeEp purenen npeoaonuM npu
ncnosib3oBaHUM 6e3purenibHbIX KAPKacoB U NOABECHbLIX NOTONKOB.



noacTporinJibHa =

chepma;

- hyHpamMeHTHas
> 7 - CBA3U

- KOJIOHHA,;
- NoAgKpPpaHOBaA

chepma;
nopTajibHbIE).

» 1 - cbyHoamMeHT;
(KpecToBbIE K

2
> 3
> 4
> 5
> 6

=
s
T
©
=
M
O
L
@)
T
T
)
=
=
I
=
@)
o
=
@)
e
@)
T
X
©
T
m
O
T
=i
@)
U
v
X
Q
T
X

NEKUUA 1: APXUTEKTYPHO-CTPOMTEJIbHbLIE CUCTEMbI







v, —. VY
aﬁﬁﬁm&

NEKUUA 1: APXUTEKTYPHO-CTPOMTEJIbHbLIE CUCTEMbI




NEKUMA 1: APXUTEKTYPHO-CTPOMUTEIbHLIE CUCTEMbI

O0bLemMHO-6104Hasa cTpouTeribHas cuctema

Cucrema n KOHCTPYKLUN OETOHHbIX OOBbEMHBLIX ONTOKOB (HeCcyLmux U
HeHecyLwunx) ObINIM pa3paboTaHbl U BHeApPEeHbl B 3KCNepuMeHTaribHoe
ctpoutenbcTBO B CCCP B KOHUe 1950-x rr.

B 1970-e rr. Obilnn oTpaboTaHbl TEXHONIOrMYeCKne CXembl
npou3BoACTBa OOBLEMHbLIX OFIOKOB pPa3fM4YHbIX KOHCTPYKTUBHbIX
moaudukaummn, metoabl MX MOHTaXa UM 3aBepLieH OTobop Oonee
Lenecooopa3HbIX MOHTaXHbIX MEXaHU3MOB, 3aBoAbl OOBLEMHO-
ONMOYHOro AOMOCTPOEHUA BbILWMN HA MPOEKTHYK MOLHOCTbL U HOBbIE
KOHCTPYKLUUU MNOJyYUNU  BHeOAPEeHWe B  MacCoOBO€  XUMMULLHOe
CTPOUTENIbCTBO KaK B OObIYHbLIX, TaK U B CIOXHbIX WHXEHEepPHO-
reosiorn4ecKnx ycrioBusx.

O6beMHO-6no4yHoe AoMoCcTpoeHue obecneymBaeT CyleCcTBEeHHOe
CHWXXeHne cyMMmapHbIX TpyagosaTtpat (Ha 12-15 % no cpaBHEHMUIO C
naHenbHbIM) U MPOrpPecCUBHYIO CTPYKTYpy 3TUX 3artpaTr. Ob6bemMHo-
ONIOYHYO CUCTEMY MPUMEHSIIOT NMPU NPOEKTUPOBAHUU XUNbIX 34aHUM,
roCTUHUL, OOLEeXUTUN, MNAHCUOHATOB pPa3fZIMYHOM ITAXKHOCTU - OT
oAHOro Ao 16 ataxemn.
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MoHTaX Xnnoro goma N3 oo LeéMHbIX 6110KOB
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MoHonuTHaa u C60pHO-MOHOJ1I/ITHa$I cTpouTelribHble CUCTeMbl

3TU CUCTEMbl MPUMEHSIOT NPy BO3BeAEHUN XUMbIX 30aHUN
cpegHen U NOBbILWEHHOU 3TaXXHOCTU CO CTEHOBOW UJIN KapKaCHO-
CTEHOBOMU KOHCTPYKTUBHbLIMU CUCTEMAMM.

ONA MOHONMUTHBLIX CTPOUTESNIbHbIX CUCTEM XapaKTepHO
BO3BejeHUEe BCEeX HeCylUX KOHCTPYKUUU U3 MOHOJIUTHOrO
OeToOHa.

B COOpPHO-MOHOMIMTHLIX CUCTEMaX Hecylue KOHCTPYKUUU
YaCTUYHO BbINOJIHAKOTCH U3 MOHOJIMTHOIro 6eToHa, YaCTUYHO - U3
COOpPHbIX XXerle300eTOHHbIX U3aenun.

MoOHONMMUTHbLIE 3OaHUA, KaK npaBurno, MNPOEeKTUpPYIOT
OecKapKaCHbIMM,

COOPHO-MOHOJIUTHBIE - N KAPKAaCHbIMU U 6ecKapKaCHbIMM.

NpuMeHsieTCcA TakXXe MOHONMUTHAaA KapKacHasi Ui CTeHoBas
cuctema C HaPYXHbIMU CHOUCTbIMMU CTEeHaMM U3 KuUpnuda
(KNPNUYHO-MOHOSIUTHAA).
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MoHTaXX MOHONMMTHOrO 34aHuUA
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BeToH B apxutekType 3apyodexHbIX CcTpaH
«Jom TmwmnHbl» (House of Silence), Cwura, AnoHusa

BHyWUTENbHbLIN CHAPYXW, MPU 3TOM NPUBETNNBbLIN U YIOTHbIU BHYTPM,
«Jom TUWKnHbI» OoT ctyaumn Kouichi Kimura cneunanbHO CNPOEKTUPOBAH,
YTOObI ObITb COBEPLUEHHO HEMOXOXMUM HU Ha YTO BOKpPYr Hero. KoHTpacT
BbICOTbI MOTONKOB, NPOTAXEHHbIe CTeHbl, KOHTP(OPCbI U HULLN
dopmMnpyOT HEOOLIYHOE NPOCTPAHCTBO C MOLLHbIMU TAKOHNYHbIMU
dopmamm, KOTOpOE U3HYTPU KaXXeTCst HAMHOIO NPOCTOPHee, YeM
npepgnonarakoT 3aHMMaemble UM 320 KBagpaTHbIX METPOB.
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MmaBHbIN opuc Enjoy Concrete, ®ropH, benbrusa

3paHue ¢ acagoMm U3 OETOHHbLIX NJIUT U

s==n OKHAMW TOro Xe pa3mepa — 6x3 M. ITn

,- NpocTble NPonopLu1MyM Co3faloT BnevyaTneHue

21l copa3smepHocCTH, KOoTopoe ycunmeaet

* HaBucawwWMN 00BbLEeM, TnNpUBA3aHHbIKU K
BHYTpeHHen 6eTOHHOMU necTHuLe.

Ha d¢acan, cmotpAwmin Ha KaHan, Obino

11 HaHeCeHOo «undpoBoe» n3oodpaxeHue
E‘u dil i2 : ' AepeBbeB, COCTosIWee M3 KPYMNHbIX TOYeK,
~ nomorarolLlee 34aHMI0 cnMBaTbCs (o
Haxogsawencss nepen HUM  OKpyXarLlewu
NnpPMpoaoun, a Takke yAayHO BNUCbIBaTbCSA B
MHAYCTPpMarnbHbIU Nens3ax.

B S
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YacoBHA Bcex CBATbIx, MuHac->Xepanc, bpasunusa

YacoBHA AeMOHCTPUPYET acKeTU4HYI Mollb 6eToHa. B To Bpems Kak B
30aHUM OOMMHMpPYeET BbINONHEHHbIN B dopMe KpecTa OeTOHHbLIN KapkKac,
CTeKNSIHHbIE CTEeHbl, UHTePbEep U3 AepeBa U OKHO Ha Kpbllle HanoJHAIT

NPOCTPAHCTBO CBETOM WM NOOYEPKMBAKOT KOHTPACT Mexay Martepuanamm
WHTEepPbepa N BHELLUHEWN OTAENKM.

BacceunH Y OCHOBaHUA KpecCTa npoaosnxaet JIMHUKO COOpPYXEeHUs,
BU3yaJibHO yAJINHASA ero.
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BawHa Trellick Tower, JloHaoH, BennkobpurtaHua

NopmaBnsawwan, xornogHas, rpomarou.l,e HaBucawlwasa Hapg
ropoackum naHawadgprTom GawHa Trellick Tower B 3anagHoMm JloHOOHe —
oOpa3seL apxXUTeKTypbl OpyTanmama B BenmkoopurtaHum.

Buonmana B paguyce HECKONMbKUX KUIIOMETPOB, OHa SABNseTcs
HeOTbEMJIEMON YacTb0 MUCTOPUM apXUTEKTYpbl BenukobputaHum.
30aHMe MMeeT CTaTyC MUCTOPMYECKOro namMsATHUKa, YTO AenaeTr Mo4Tu
HEeBO3MOXHbIMM KaKue-rinbo KOHCTPYKTUBHbIE U3MEHEHUS.
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HaBec ot conHua, panoH CakaBeH, okpyr JlnuccaboH, NMoptyranua

OOGneryeHHbLIU BapuWaHT UCMNONb30BaHUA OeTOHa B OOLECTBEHHOM
npocTpaHcTBe B npuropoae JiuccaboHa. 3to KomOMHauma kadetepma u
OTKPbLITOro NMpPoOCTpaHCTBa NoA HaBeCoOM, C OTBEpPCTUSIMU B OETOHHOM
Kpbile, NPONyCKarwWMUMN CONMMHEeYHbIU CBET U HeYacTbin A0XAb.

JTa HeoXungaHHass KOMOMHaUuuMA CTUNEeNn cTana OTBeTOM CTyaAuu
Aterliermob Ha pa3HONMaHOBOCTbL OKpPYXKatoLlien 3aCTPOMKMN.
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KoHuepTHbIX 3an Auditorio de Tenerife, o. TeHepude, KaHapbi, UcnaHus

ATy XEeMUYXXMUHY WCNaHCKOW apXUTEKTYypPbl, KOTOPYI MOXHO yBuAeTb Ha
NOYTOBbLIX MapKax M MOHeTe B 5 eBpoO, yKpallaeT HaBucawlwlas Hag Hewu
OeTOHHasi apKa, Kak OyATo Hapylwarowas 3aKoHbl rpaBUTaLMK, KoTopass TOYHO
OoTpaXxaeT ee pacrnosyioXXeHue Ha MOPCKOM Gepery B «CTONIbHOM rpage» camoro

6onbloro us KaHapckux ocTpoBOB.
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«170 Amsterdam», Hbro-Uopk, CLUA
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«170 Amsterdam», Hbto-Nopk, CLUA

PeBONMOUNOHHBLIN NPOEKT apXUTeKTypHoro 6ropo Handel
Architect «170 Amsterdam » TpaHcdopmMupyeT camy unaero
OeTOHHOUN Hecyllen KOHCTPYKLMUN — BbIHOCS HapyXy 16-
3TaXXHOro 34aHNA KapKac U3 aneraHTHbIX 0eTOHHbIX KOJIOHH,
KOTOPbIN CIYXXUT ONOPOU 34aHUI0 U OOHOBPEMEHHO
achdekTHOU oTaenkoun. Kapkac n3 6eToOHHbIX KONMTOHH,
BbIHECEHHbIU HapyXy, NO3BONUI NPeasIOKNTb aribTepHaTUBY
CTEKIy, NO3TOMY BbIrMAAUT MOLLHO U B TO XXe BpeMs U3ALLHO.

[MockonbKy 6eTOHHbLIN KapKac 3agaeT BHEeLWWHUN BUA
30aHNA, cocTaBy O0eToHa ObINo yaesneHo AONONMHUTEeNbHOoe
BHMMaHue. BMecTo 30nbl, KoTopas 0bbIYHO AobaBnseTcs B
6etoH B Hblo-Nopke, komnauua Handel ncnonb3oBana wnak,
KOTOpPbIX caernar ero NoOXoXXum Ha U3BeCTHAK coceaHUX
34aHUN, — pelwleHne, obecneynBLlee AOCTAaTOYHYHO
NPOYHOCTb, YTOObI BbiAepXXaTb BeC 34aHUA, U AOCTAaTOYHO
npuBneKkartenbHoOe Ha BUA, YTOObI CNYXXUTb OTAESIKOMW.




JIEKLINA 2

MATEPHAIIBI 4JiAA
MOHOJINTHOIO BETOHA

CodepxxaHue

1 Baxywue BewecTsa

2 3anonHuTenu

3 Bopoa onsa npurotoBrieHNA 0DEeTOHHbLIX CMeceu

4 [1o6aBKu Ansi 6eToHa




NEKUUA 2: MATEPUAINDLI ANA MOHOJIMTHOIO BETOHA

LLEMEHTbIL. HopmatusHasa 6a3a
FOCT 30515-2013 LlemeHTbl. OOLWMEe TeXHNYECKNe ycnoBus

FOCT 31108-2020 LlemeHTbI oOLWecTpoUTenbHbIe.
TexHUYeckune ycnoBus

FOCT 22266-2013 LilemeHTbI cynbgaTocTonkme. TexHn4yeckue
ycrnoBwus

FOCT P 55224-2012 LlemeHTbI ANA TPAHCMNOPTHOrO
cTpouTenbcTBa. TeXHU4YecKue ycrnoBus

FOCT 33174-2014 Joporn aBTOMOOUNBLHbLIE OOLLEero
nonb3oBaHuA. LlemeHT. TexHn4eckue TpeboBaHuUA

FOCT 310.1 — IT'OCT 310.5 LlemeHTbI. MeTOAbI UCNbITAHUA

FOCT 30744-2001 LlemeHTbI. MeTOAbI UCNbLITAHUN C
ucnosnib3oBaHueM nonndpakuMoOHHOro necka




JIEKUMA 2: MATEPUATBI OnA MOHOJIUTHOIO BETOHA
Knaccudmkaumsa uemeHToB

m Mo FOCT 31108

Bewecr- - T™Mn 0 — 6e30006aBOYHbLIV NOPTNAHALEMEHT
BEHHbLIU

COCTaB

- TN | - nopTNaHgueMeHT

- Tun II/A - nopTNnaHaueMeHT C MUHeparbHbIMU
Aob6aBKkamu, cogepKalimm NOpTNaHALEMEHTHbIU
KITMHKepP U MUHepanbHYy Ao006aBKy Unm cmecb
MUHeparnbHbIX 400aBOK B Konn4yectBe oT 6 % ao 20 %;

- Tvn lI/B - nopTnaHaAueMeHT ¢ MMHeparibHbIMU
aob6aBkamu, cogepxawmum nopTnaHaAUueMeHTHbIN
KIMUHKep u wnak B konu4yectse oT 21 % no 35 %




JIEKUMA 2: MATEPUATBI OnA MOHOJIUTHOIO BETOHA
Knaccudmkaumsa uemeHToB

Mpnawia Mo rOCT 31108

BewecT- - Tvn lll - wnakonopTnaHAUueMeHT, coaepXalwmmn
BEeHHbIN nopTNaHAUEMEHTHbIN KIUHKEP U AOMEHHbIN
cocTaB rpaHynMpoBaHHbIW, ANEeKTpoTepMoochopHbLIN nnn
TONMJIUBHbIU LUNAK B KONMn4yecTBe
oT 36 % po 65 %.

- ™1n IV - nyyuonaHoBbIW LLeMEeHT, coaepKalimm
nopTnaHAUeMEeHTHbIU KIUHKep U NyuuofiaHy B KONM4ecTBe
oT 21 % 8o 35 %

- TMn V - KOMNO3ULIMOHHbIN LIEeMEHT, coaepXXalummn
NOPTNAHALEMEHTHbIN KIMHKEP U CMECh LWnaKka 1 nyuyuonaHbl
n/wnn 3onbi-yHOCa B KONM4yecTee

oT 22 % po 60 %.

NMpo4yHoCTb Ha Knacchbi:

cXaTue B 28-CyT. 32,5: 42,5; 52,5.
BO3pacTe




JIEKUMA 2: MATEPUATBI OnA MOHOJIUTHOIO BETOHA
Knaccudmkaumsa uemeHToB

Mpushak | Mo FOCT 30515

Bua knuHkepa Ha ocHoBe:
- NOPTNAHALUEMEHTHOro KIIMHKepa;
- IMIMHO3eMUCTOro (BbICOKOIMIMHO3€MMUCTOr0) KIMHKepa;
- CMeCcyu NopTIIaHAUEMEHTHOro N cynbgoantoMMHATHOrO
(cynbcodeppUTHOro) KNUHKepa.

HasHauyeHue - obLecTPOUTENbHbIE;
- cneuyuarnbHble.

CkopocTb - HopmanbHoTBepaetowme (H)
TBepAeHus C HOPMUPOBAHUEM NPOYHOCTU B Bo3dpacTte 2 (7) n 28 cyr.;

- ObicTpoTBEepAerowme (b) c HopmnpoBaHMeEM NPOYHOCTU B
BO3pacTe 2 CyT., NOBbILLEHHON MO CPaBHEHWUIO C HOpMalibHOTBEPA.,
n 28 cyt,

- MmeaneHHoTBepAaerowme (M) c HopmmpoBaHMeM HavarlbHON
MPOYHOCTU B BO3. 7 (2) CYT., NOHWXEHHOW MO CPaBHEHWUIO C
HOpMarbHOTBEPAEOWNMU LEeMEHTaMN, N 28 CYT.




JIEKUMA 2: MATEPUATBI OnA MOHOJIUTHOIO BETOHA
Knaccudmkaumsa uemeHToB

m Mo FOCT 30515

Cpoku - MeaneHHoCcXBaTbliBaloLWmecs
cXBaTbIBaHUA - C HOPMMPYEMbIM CPOKOM Havana cxsaTbliBaHUs bonee 2 u;

- HOpManbHOCXBaTbIBalOLLUeECH
- C HOPMUPYEMbBIM CPOKOM Ha4dana cxBaTtbiBaHus oT 45 MyH 0o 2 v;

- ObIiCTpOCXBaTbIBalOLWMeECs
- C HOPMMPYEMbIM CPOKOM Havana cxBaTbliBaHUS MeHee 45 MUH.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

[Mpmep ycnoBHOro 0603Ha4YeHns NopTrnangLeMeHTa
no MOCT 31108:

Tmna LUEM | knacca 42,5 ObicTpoTBEPAEOLLNN:

NMopthnaHauemeHT LUEM I 42,56 N'OCT 31108-2020;

noptnaHguemeHT Tuna LUIEM Il, nogtnna B co wnakom (LU) ot 21 % go 35 %,
Krnacca npoYHocTn 32,5, HopMarbHOTBEPOEOLLNN:

LIEM II/B-LU 32,5H roCT 31108-2020




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

CHwmIM 82-02-95 ®depepanbHbie (TUNOBLIE) 3/IeMEHTHbIEe HOPMbI pacxoaa
LleMEeHTa NMpU M3roToBJIEHUM 6ETOHHbLIX M Xene3o0b6eTOHHbIX U3aeIMn m
KOHCTPYKUUM

Bua M MMHMMaNbHbLIA pacxod LUeMeHTa O/ia NpPOu3BOACTBA U3AeIMA M
KOHCTPYKLMIA, 3KCNJTyaTUPYEMbIX B arpecCUMBHbIX YC/IOBUAIX, csiegyeT BbibupaTtb
no NoCT 31384.

[ns BbICOKONPOUYHbIX 6€TOHOB CcnieayeT NPUMMEHSATb NOpT/aHALEeMeHT 6e3
MUHepanbHbiX 406aBOK Mapku He Hxke TN 500 no FOCT 10178 vnu knacca He
Hmke LUEM I 42,5 no N'OCT 31108 c coaep)xaHnem C3A He 6onee 8 %.

MUHMMaAIbHLIN pacxoa UeEMEHTa ANiA THAXeEJbIX GETOHOB,
IKCNNyaTUpPyeEMbLIX B HEarpeCCMBHbLIX yC/1OBUAX:

Pacxop ueMmeHTa Buaa, kr/m3

Bua KOHCTPYKLMU - - nu-A20, wnuy,
A Py LII:IELIE/IFIIIOE.IEI\LIIII fl'g’c LLEM 11, LLEM III, LIEM III/A CC,
! LLEM II CC LUEMIV, LEMV

HeapMupoBanHble (AKCILIyaTaUs

0e3 3aMopakKuBaHUS U OTTAMBAHMS) He HopMupyerTcs

ApPMHPOBaHHBIE ¢ HEHATIPATaeMOi

APpMHpOBaHHBIE C NIPEIBAPUTEIHHO

HANPSKEHHOH apMaTypoi 220 240 270




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

PopMbl NOCTABOK LiIeMEHTa: B MellKax, our-oarax,
HaBasioM B BaroHax.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

SAMNONIHUTEJIN. HopmaTuBHana 6asa

FOCT 26633-2015 BeTOHbI TAXeNble U MeJIKO3epPHUCTbLIE.
TexHn4eckue ycroBus

FOCT 8736-2014 lNecok ana ctpoutenbHbIX paboTt. TexHn4yeckue
ycroBus

FOCT 31424-2010 MaTtepuanbl cTpouTesibHble HepyAHble U3
OTCEBOB APOOSeHUA NIIOTHbIX FOPHbLIX NOPOA NPU NPON3BOACTBE
lWwebHA. TexHu4YecKue ycnoBus

FOCT 8267-93. LLle6beHb U rpaBuUM U3 NMJIOTHbLIX FOPHbLIX NopoA ANA
CTpouTenbHbIX paboT. TexHn4yeckue ycnosus (c UsmeHeHnamu N 1-4)

FOCT 32495-2013 LLle6beHb, NnecoK n necyaHo-We0eHOoYHble cMecU
nu3 apobrneHoro 6eToHa u xernesobeToHa. TexHN4YeCcKue ycroBus

FOCT 32496-2013 3anonHuTenu nopucTble AfS nerknx 6eToHoBs.
TexHU4YecKune ycrnoBus

FOCT 8735-88 Necok pna crpourenbHbiX pabor. MeToabl
mcnbiTaHuMm (c Uasmenenmsamu N 1, 2, c NMonpasxon)

FOCT 8269.0-97 llle6eHb U rpaBMM U3 NIIOTHLIX FOPHbLIX
nopoa v oTXoaoB NMPOMbLILINIEHHOro Npou3BoaAcTBa AnA
cTpouTenbHbiX pabor. Metoabl ou3anKo-MexaHUUEeCKnxX
MCNbITAHMM




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

MENKMM 3ANONHUTEND

NMECOK: npupoaHbIi HeopraHM4YecKkuin cbiny4ynin matepuman ¢ KpynHoOCTbIO
3epeH Ao 5 MM, o6pa3oBaBLUMACA B pe3yrnbraTe eCTeCTBEHHOro pa3pyLueHus
CKanbHbIX FOPHbLIX NOPOA;

NMECOK OBOrALLUEHHBbIWU: npupoaHbIii HeopraHUYECKMii Chiny4mii
MaTepuan ¢ KpynHoCcTbIO 3epeH A0 5 MM, C yny4lleHHbIM 3€PHOBbIM
COCTaBOM U MEHbLUUM coAep)KaHMeM NbINeBUAHbIX U IMUHUCTLIX YacTuUL;

NMECOK ®PAKLUMOHUPOBAHHbBIW: npupoaHblit HeopraHMueckuii
CbINy4Ynn matepuan, pasgerieHHbIV Ha ABe unu donee cpakumm.

NMECOK N3 OTCEBOB OPOBJIEHUA: HeopraHnyeckui cbinyuni
mMaTepuan ¢ KPynHoCTbIO 3epeH 40 5 MM, Nony4YeHHbIN Npu NPOoU3BoACTBe
LLEeOHs;

OBOrALLEHHbIN NECOK U3 OTCEBOB [POBJIEHUSA: HeopraHuyeckuit

CbINy4YUn MmaTepuman ¢ KPynHOCTbIO 3epPeH A0 5 MM, yNnyylleHHbIM 3ePHOBbIM
COCTAaBOM U MEHbLUMM coAepKaHMEM 3epeH cnabbix Nopoa U NbifieBUAHbIX U
rMWHUCTbIX YacTul;

®PAKLIMOHUPOBAHHbBLIN NECOK N3 OTCEBOB OPOBJIEHUA: necok,
pa3aeneHHbIN Ha ABe unu donee dpakunu;

NMECOK U3 OPOBJIEHOIO BETOHA: HeopraH1M4yeckui cbiny4ynMin matepuan
C KPYNHOCTbIO 3epeH Ao 5 MM, nonyvyaemMbin U3 gpobrieHoro 6eToHa .




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

BbiGop menkoro sanonHurena pna 6eroHa:
- NO 3epHOBOMY COCTaBY,
- NSIOTHOCTH,

- coAepXXaHUK NbineBUAHbIX U MUHUCTLIX Yactuy (MM4), B
T. Y. IMUHbI B KOMKax,

- HaNM4nI N coagepKaHuKo BpeaHbIX U NOCTOPOHHUX
3arpAsHSALWUX NpUMecen,

- pa,EI,VIaLIVIOHHO-rVII'VIeHVI‘-IeCKOl\;I XapakKTepuctuke,

- APYIrMM nokKa3sartensamMm KaydecTtBa, YKa3aHHbIM B
TeXHNYeCKoun AOKYMEeHTauuun.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

B 3aBucumocTu ot 3ePpHOBOIo CoCtaBa U cogepxaHus
nbineBnaHbIX U NMNWHUCTBLIX YaCTUL NEeCOoK I'IpVIpO,D,HbIVI
noapa3nendaroT Ha ABa Kriacca.

- Knacc l;
- knacc ll.

B 3aBUCUMOCTU OT KPYNHOCTU 3epeH (Moayns KpynHOCTH)
necok Knaccos | u Il noapaspgenaloT Ha rpynnbl:

- NecoK Knacca I:
- MOBbILWEHHOU KPYNMHOCTU, KPYMNMHbLIN, CPeOHUU N MESNKUMN;
- Necok kKnacca ll:

- MOBbILWEHHOU KPYNMHOCTU, KPYMNHbIN, CPeaHUN, MENKUN,
O4YeHb MeJiIKMU, TOHKUMN N OYeHb TOHKUM




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

3epHOBOM COoCTaB Necka onpenensaroT NyTemMm pacceBa
necka Ha cTaHOapTHOM Habope cuT, a MoAyJib KPYNHOCTHU
paccunTbiBalOT no dopmyne:

A5t A125 +Age3 T Ag315 T Ao 16

M= 100
rpynna necka Moaynb kpynHocTu Mk

MNoBbILIEHHOW KPYNHOCTH Ce. 30 po 3,5
KpynHbiN " 2,5 ao 3,0
CpeaHnii " 20 " 2,5
Menkuu " 1,5 " 2,0
OueHb Menkum " 1,0 " 1,5
TOHKUH " 07 " 1,0
OueHb TOHKUH Ho 0,7




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

CopepxaHue nbifieBUAHbLIX UM rMMHUCTLIX yacTuy (MFY) B
MenKOM 3anofiHuTene 6etoHa knacca B55 n Huxe oomxHo ObITb He
oonee 3 %, a 6eToHa knacca B60 n Bbiwe He 6onee 2 % no macce.

MNMecok, oboraweHHbIN Necok n ppakuMOHMPOBAHHbLIN NECOK
AOMXHbl 06ragaTb CTOMKOCTbIO K XMMMYEeCKOMY BO3AEeMCTBUIO
LiesioueM LLleMeHTa.

lNecok B 3aBUCUMOCTHM OT 3Ha4YeHMIN yaenbHOU 3hheKTUBHOM
AKTUBHOCTMU €CTEeCTBEHHbIX PafUOHYKIIMAOB A,;;, NPUMEHSIOT:

- A,p¢ B0 370 BK/Kr - BO BHOBb CTPOSILLUUXCS XKUIbIX U
oOLLEeCTBEeHHbIX 30aHUSAX;

- Aacbcl) cB. 370 po 740 Bk/kr - ana OOPOXHOIro CTPOUTENLCTBA B

npepenax TeppUTOPUN HaCeNeHHbIX MYHKTOB U 30H NepPCNeKTUBHOMN
3aCTPOMKU, a TaKXKe NpU BO3BeAEHNN NPON3BOACTBEHHbIX 34aHNUN U
COOPYXEHUMN;

- Ayp¢ CB- 740 no 1500 Bk/kr - B AOPOXKHOM CTPOUTENBLCTBE BHE
HacesleHHbIX NMYHKTOB.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

KPYINMHbIX 3AMNOJIHUTENDb
LLIEBEHb U3 TOPHDbLIX NMOPO/: HeopraHnyecknin 3epHUCTbIN

CbIMy4ynn matepuarsn c 3epHamm KpynHOCTbLIO CB. S MM, MoJfly4aemMbli
OpobrneHmneM ropHbix nopoa, rpaBust N BanyHoB, NOMNYTHO A06bIBaeMbIX
BCKPbILHbLIX U BMeLLaoLWmx nopon Unm HeEKOHANLNOHHBIX OTXO40B FOPHbIX
npeanpuaTuin No nepepaboTke pya 1 NocneayrLnm pacceBoM NPOOYKTOB
apobneHus;

TPABUN N3 TOPHbIX MOPOL;: HeopraHnieckuii 3epHUCTbI

CbIMy4ynn matepuarn c 3epHamMm KpyrnHOCTbLIO CB. 5 MM, Mosfly4aemMsbin
pacceBOM NPUPOAHLIX FPaBUNHO-MECHAHbIX CMECEN;

LIEBEHb U3 OTCEBOB AOPOBJIEHUA: Heopranuyeckwii

3EPHUCTBIN CbINy4Ynin MaTepuan ¢ KpynHOCTbIO 3epeH bonee 5 mm,
n3Briekaembin U3 OTCEBOB APOONEHUS FOpPHbIX NOpPoad, rpaBus U BaryHoOB
nyTem pacceBa;

LLIEBEHb N3 OPOBJIEHOIO BETOHA: Heoprannyeckuii

3€PHUCTLIN CbINy4Ynn MaTepuan c 3epHamMmun KPynHOCTLIO CBbille S MM,
nosiydyaemMolin n3 gpobneHoro 6eToHa npu paspyLueHnn 3gaHnm m
COOPY>KEHUN, MOCTOBbLIX KOHCTPYKLMW, MOKPbITUA U3 BETOHA B JOPOXXHOM
cTpouTenbCcTBe




JIEKLIMA 2: MATEPUANGLI OANA MOHONMUTHOIO BETOHA
Bui6op kpynHoro sanonHurena ana 6eroHa:

- MO 3ePHOBOMY COCTaBY,
- MPOYHOCTH,

- NICTUPAEMOCTH,

- MOPO30CTONKOCTM,

- MNIOTHOCT!,

- hopMe 3epeH;

- coaepxaHuio 3epeH cnadbix nopoga.

- coaepKaHUIo NbiNeBUAHbIX U IMUHUCTLIX YacTul,
- YCTOMYUBOCTU CTPYKTYPbl,

- HANM4nIO N coagepKaHuKo BpeaHbIX U NOCTOPOHHUX
3arpAsHSALWUX NpuMecen,

- pa,EWIaLIMOHHO-FVIFVIGHVI‘-IECKOVI XapakKkTepucTtuke,
- APYIr'MM nokKa3aTtesnisaM KavdecTBa.




JIEKLIMA 2: MATEPUANGLI OANA MOHONMUTHOIO BETOHA
llle6eHb M rpaBumn BbIiNyCcKaloT B Buae ppaxkumm:

- oT 5(3) po 10 mm;
-cB. 10 no 15 mm;
-cB. 10 po 20 Mmm;
-cB. 15 po 20 mm;

- cB. 20 no 40 Mm;

- ¢B. 40 no 80(70) mm.

[JonyckaeTcsa BbINyck opakuumu:

- oT 80(70) po 120 mm,

-cB. 120 po 150 mm;

- cmecu ppakumm ot 5(3) o 20 mm;

- CMeCHU, CoCcTaBlNEeHHble U3 Apyrux dpakuun.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

Hambonbuwan KpynHOCTb 3€epeH 3anosIHMTena A0/HKHa 6bITb
MeHee: 1/2 HauMeHbLIeN TOJILMUHbI KOHCTPYKLUMK;

- 2/3 HaMMeHbLUEero pacCToiHMUSA MeXAy CTEPXHAMU apMaTypbl,

- 1/3 BHYTpeHHero auaMmeTrpa 6eToHoBOAA NpU NepeKavunBaHUMU
6eToOHOHaCOCOM.

Mpu npuroTtoBneHnn 6eTOHHON CMECHU KpPYNHbIA 3anoJIHUTESb
cJsieayeTt NpUMEHATb B BUAe pa3aesibHO A4o3MpyeMbix ppaKLni.

3epHOBOM COCTaB KpPynHOro 3anofiHuTens

Haun6onbluas CopepxaHune ppakumu, %, pasmMepoM, MM

KPYNHOCTb

3epeH, MM 5...10 | 10...20 | 20...40 | 40...80 [ 80...120
10 100 - - - -
20 25-40 | 60-75 - - -
40 15-25 | 20-35 | 40-65 - -
80 10-20 | 15-25 | 20-35 | 35-55 -
120 5-10 | 10-20 | 15-25 | 20-30 | 25-35




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

NMpoYyHOCTDL WEe6HA U rpaBMA XapaKkTepusyroT MapKou no
ApooumMocTu npu cxartuu (paspgaBnmMBaHUU) B LUNUHApPe.

Mapku no gpooMmMocTu WedHA N3 n3BepKeHHbIX NopoA:
1400, 1200, 1000, 800, 600.

Mapka no ApodMMOCTU LLEeOHA U3 0CaAOYHbIX U
MeTamopdunyecKkmx nopoa:

1200, 1000, 800, 600, 400, 300, 200.

Ona 6eToHa KraccoB Mo NPOYHOCTU Ha cxaTue B60 u Bbiwe
criegyeT NPUMEHATb WebeHb U3 NMOTHbIX NOPHbIX NMOPOA MapPKU
no gpoomumocTtu He HUXxe 1200.

llleGeHb 1 rpaBuKn, NnpeaHasHavYeHHbIe ANs CTPOUTENbLCTBA
aBTOMOOUIIbHbLIX AOPOr, XapaKkTepusyrT MapKoun no
APOOMMOCTU NpU CXKaTUM (paspaBnuBaHUM) B LUNIMHAPE U
MapKoOM No UCTUPAEMOCTU, onpeaensieMon McnbiTaHUeM B
norioyHomMm 6apabaHe:

U1, U2, U3, U4 (no notepe macchl npu ucnbitaHum ot 25 % go 60 %).

llle6eHb U3 apobGneHoro 6eToHa He cnepyeT NPUMMEHATDL
B 6eToHaxX Knacca no NpoYHOCTM Ha cXxaTtue Bbiwie B35.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

MoOpO30CTOMKOCTDL LWEeOHA M rpaBMA xapakTepusyioT
YUCNOM LUKITIOB 3aMOpPaXXMBaHNA U OTTanBaHUSA, MPU KOTOPOM noTepu
B NMpoueHTax Nno mMmacce WeoHs U rpaBuA He NpeBbIalT
YCTAaHOBJEHHbIX 3HAYEeHUMN.

Mapku no MOpPO30OCTOUKOCTU LLEeOHA U rpaBuUA:
F15, F25, F50, F100, F150, F200, F300, F400.

Mapka Nno MOpPO30CTOMKOCTU KPYNHOro 3anofiHuTens s
3aBUCUMMOCTU OT TemMnepaTypbl IKCrjiyaTaumuum KOHCTpYKUMVI:

CpeaHeMecsiyHas
TeMnepartypa OT 0 °C OT MuHyc 10 °C Huxe

Hanbonee xonogHoro | 4o MuHyC 10 °C | no MuHyc 20 °C | MuHyc 20 °C
Mecsiua, °C

Mapka no

MOPO30CTOMKOCTH F100 F200 F300
webHa u rpasms




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

®dopmy 3epeH webHA U rpaBma xapaktepusyioT
coaepXaHueMm 3epeH nracTuH4YaTom (newanHomn) n urnosaton popmeoil.

LLle6beHb B 3aBUCMMOCTU OT coaepKaHNA 3epPeH NIacTMH4YaToOn U
urnosaTtom (popmMbl noapasaensioT Ha NATb rpynn:

Copep)xaHue 3epeH nJiactTMHYaToM (newanHon) m
urnosaTtou popmbl, % no macce

Ao 10 skntou.
Cs. 10 no 15 BkIOM.
Cs. 15 no 25 Bkntou.
CB. 25 no 35 Bktou.
Cs. 35 no 50 BknOu.

pynna webHs

NnhLhWNIK

CopepxaHue 3epeH nrnacTuH4YaTou (newagHou) u urnosatoun opm
B KPYNHOM 3anosiHuTere He OOMMKHO npeBbiwaTb 35 % Macchl.

CopepxaHue 3epeH nrnacTtuH4YaToun (newagHou) u urnosatomn popm
B WeOHe Ansa 6eTOHOB KriaccoB Mo NMPO4YHOCTU Ha cxaTtue B60 n Bbiwe
He AOJDKHO npeBbiwaTtb 15 % macchbl.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

Copepxanue sepeH cnaboix nopoa B webHe m
rpasmMm B 3aBUCMMOCTU OT BMAa ropHOMN Nopoabl U MapKu no
.D,pOﬁVIMOCTVI He OOJ1XKHO npeéeBbLIillaTb.

Bua nopoabl U Mapka no Coaep)xaHue 3epeH cnabbix
aApobuMocTu webHn n rpasus nopoa, % no macce
LLle6eHb U3 n3BepiKeHHbIX,
MeTaMop@PHUUYECKUX "
0CalO4HbIX NOPOA MapoOK:

1400; 1200; 1000 5
800; 600; 400 10
300 15
LLlebeHb U3 rpaBua U BaJIyHOB U
rpaBMn Mapok:
1000; 800; 600 10
400 15

CopepxaHue 3epeH cnabbix nopopa B LWebHe ans
O6eToHa knaccoB B60 u Bbiwe He AOMKHO npeBbIWwaTb 5 %
Macchbl.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

CopepxxaHue nbiNneBMAHbLIX M rMMHMUCTLIX yacTuy, (MMY) B
webHe n3 n3BepxxeHHbIX ¥ MeTaMopdHnyecKnx nopopa, webHe m3
rpaBuMsi M B rpaBum A1 6eTOHOB KJ1aCCOB MO NMPOYHOCTU Ha CXKaTue
B25 u Bbile He A0/IHKHO npesBbiwaTtb 1,0 % Macchl.

CopeprxaHue nblIeBUAHDbIX U NMIMHUCTbIX YacTUL B LiebHe u3

0Cafl0u4HbIX nopoa Ans 6eToHOB Knacca B25 m Bbille He AO0/HKHO
npesbiwaTthb 2,0 % Macchbl.

Copep)xaHuve rnmMHbl B KOMKaX He [O/DKHO NpeBbillaTh:

Mapka no opobumocTu webHs CopeprkaHue rnmHbl B KOMKax,
MU rpaBus %0 no macce
LLle6eHb U3 N3BEp)XEeHHbIX, MeTa-
MOpdUUYECKUX U 0CaAO0UHbIX Nopoa

MapoK:
400 v BbILLE 0,25
300, 200 0,5
LLle6eHb 13 rpaBus u rpaBMii Mapok:
1000, 800, 600, 400 0,25
LLle6beHb M3 BaslyHOB MapoOK:

1200, 1000, 800, 600 0,25




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

YCTOMUYMBOCTbL CTPYKTYPbl KPYNHOro 3anosiHUTens npoTus
BCeX BUAOB pacnafos, onpeaenseMas norepen Maccbl nNpm
pacnage, 4OJ/I)KHa COOTBETCTBOBATb TpeboBaHUAM:

Mapka no opobumocTu NMoTteps Mmaccbl Nnpu pacnaae, %,
webHs He 6onee
1000 m BbiLIe 3
800, 600 5
400 n HMXKe 7

CroukocTb We6HA M rpaBsua onpeaensitot N0 MMHepanoro-
nerporpadpunyecKkoMy CoCTaBy UCXO4HOM rOPHOU NOpoAbl U
coaep)XaHMIo BpeaAHbIX KOMIMOHEHTOB U NpUMeceu, CHMXaIoLKNX
AONTrOBEeYHOCTb 6eTOHa M Bbi3biBaKOLMX KOPPO3UIO apMaTypbl
YKene306eTOHHbIX U3gesIMi U KOHCTPYKLUMN.

LLle6eHb u rpaBui, npeaHa3sHaYeHHbIE AN NPUMEHEHUNA B
KauecTBe 3anosiHutenen ansa 6eTtoHoB, A0/MKHbI 06napaTthb
CTOMKOCTbIO K XMMUUYECKOMY BO31€MCTBUIO LLIeJI0OUEN LleMEeHTa.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

KpynHbIX 3anosiHUTENb B 3aBUCMMOCTU OT 3HAUYEHUMN yaesIbHOU
3¢h(peKTMBHON aKTUBHOCTHN €CTECTBEHHbIX PAAUOHYKIINAOB A, 4,

NPUMEHSIOT:

- A,4¢ A0 370 BK/Kr - BO BHOBb CTPOSILIMXCS YKUJIbIX U
o6L1ecTBEeHHbIX 34aHUAX;

- A, €B. 370 oo 740 Bk/Kr - onsa AOPOXKHOIO CTPOUTEJIbCTBA

B Npeaenax TeppuTopun HacesIeHHbIX NMYHKTOB U 30H
nepcrieKTMBHOMU 3aCTPOMKM, a TaK)Ke Npu BO3BeAEHUM
NPoOu3BOACTBEHHbIX 34aHUN U COOPYXKEHUMN;

- Ay €B. 740 no 1500 Bk/Kr - B AJOPOXKHOM CTPOUTE/IbCTBE
BHE HAacCeJIeHHbIX NMYHKTOB.

NMpy NpoeKTHbIX TpeboBaHMAX K 6€TOHY MapKu nNo
MOpPO030CcTOMKOCTH F,200 (F,100) 1 Bbille AO/HKEH NPUMEHATbCSA
KPYNHbINA 3aN0JIHUTENIb U3 U3BEPIKEHHbIX U MeTaMopdHUeCKnX
nopopa c soaonorsouweHneM He 6onee 1,0 %, N3 ocafgoUYHbIX
nopopa - C sogonorioueHueM He 6onee 2,5 %.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

BOJA AJ11 MPUTOTOBNIEHUA BETOHHbIX CMECEM

HopmaTtuBHas 6asa - NOCT 23732-2011 Boaa onst 6eTOHOB M
CTpoMTEesIbHbIX PacTBOpPOB. TexHUnYecKkue ycnoBus

[Ana 3aTBOpeHns 6eTOHHON CMEeCU U NPUroToOBJIEHUA PAaCTBOpPOB
XuMmnyeckmx obasok, a TaKke AN yxoaa 3a TeepaerowuMm 6eToHoOM

M NPOMbIBKM 3arnoJIHUTesIeid, MOXKET NPUMMEHATbCS BoAa c/eayrolmnx
BUAOB:

- nuTbeBas soaa no NOCT 2874;

- eCTeCTBeHHast NOBEepXHOCTHAasA U FPYHTOBas BOAA;
- TeXHU4YecKas Boaa;

- MOpPCKas U 3acoJsieHHast BOAa;

- BOAa nocsie NpoMbiBKM 060py0oBaHMs ANsi NPUrOTOBJIEHNS W
TPaAHCNOPTUPOBaHMNA 6€TOHHbIX U PAaCTBOPHbIX CMECeM.

Boaa He fo/mkHa coaep)KaTb XMMUUYECKUX COEANHEHNI W
npMMecei B KOJIMYECTBAX, KOTOPbIe MOTryT NMOBJIUAITb HA CPOKMU
CXBaTbIBaHUA LlEMEHTa, CKOPOCTb TBEpAEHNS, NPOYHOCTD,
MOpPO30CTOMKOCTb U BOAOHENPOHULIAEMOCTb 6€TOHA, KOppPO3U1ILo
apMaTypbl B npeaesnax, NnpesbillaloWmX HOPMbI.

He ponyckaeTrcss npyuMmeHeHue CTO4YHOU, 60/10THOU U TopchaHOU
BOADbI.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

OOBABKU AJis1 BETOHA

HopmaTtuBHasa 6a3a

FOCT 24211-2008 No6aBku ona 6eToHOB U
CTpOMTEJIbHbIX pacTBOpoOB. O6buiMe TexHnyeckme
yCcnoBusS,

F'OCT 30459-2008 [lo6aBku ana 6eToHOB U
CTpOMTEJIbHbIX pacTBOpPOB. OnpepeneHme n oueHka
3pcheKkTUBHOCTH,

FOCT P 56592-2015 [lo6aBkn MUHepasnbHbIe.
TexHuyeckue ycnoBus,

FOCT P 56593-2015 [1lo6aBkun MMHepanbHble.
MeToabl UCNbITaHUM,

FOCT P 56178-2014 MoandukaTopbl opraHo-
MUHepaJsibHble TMna Mb ans 6eToHOB, CTPOUTEJIbHbIX
PacTBOPOB U CyXUX cMecei. TexHnueckKkue ycnoBus.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

No6aBku B 3aBMCMMOCTU OT OCHOBHOIO
adpdexkTa aencrema noapa3aenaroT Ha
4 Knacca:

1 Jo6aBku, perynmpyroime cCBOMCTBa
6eTOHHbIX U paCcTBOPHbLIX CMeceun

2 No6aBku, perynupyioime CBOMCTBa
6eTOHOB M pacTBOpPOB

3 Ao6aBku, npuaarowme 6eToHaM “
pacTBOpaM cneuunasibHbleé CBOUCTBA

4 MuHepanbHblie fo06aBKH




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

1 Jo6aBku, perynupymouime cBoMcresa 6eToHHbIX
N PacTBOPHbIX CMEeCeMn:

- nnactupmympyrowme:
cynepnnacrupuuympyrouime,
nnacrupuumpyrowime;

- Bogopeayumpyowme (BogonoHmxarowme):
cynepsopopeayuupyrouime,
BoAopeayuupyroumne,

- cTabunusupyrouwme (Boaoyaepxmsatrowgme);

- perynmpyrouime coXxpaHsieMoCTb NOABUIKHOCTMH;

- yBeIMumBalowime Bo3ayxo- (ra3o) cogeprxaHue.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

2 Nob6aBku, perynupyrowjme cBoMcresa 6eToHoB U
PaCTBOPOB:

- perynupyoujue KMHeTUKY TBepaeHus:
yCKOpUTEenu,
3aMennuTenu;

- NMOBbILUAIOLME NMPOYHOCTD;

- CHMW)KaroLme nNpoHULLIaeMocCTb;

- NoBbILLaOLUME 3aLlUUTHbIe CBOUCTBA NO

OTHOLUEHMUIO K CTaJIbHOU apMmaType;

- MNOBbILIAOLME MOPO30CTOUKOCTD;

- NMOBbILIAOLWNE KOPPO3UOHHYHO CTOMKOCTD;

- pacLumMpsoLme.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

3 [Oo6baBku, npuparowme 6etoHaM U pacTBOpaM
cneuuanbHble CBOMCTBA:
- MPOTUBOMOPO3HbIE:
ONA «XoNogHoro» 6eToHa,
ONA «Tensoro» 6eToHa;
- ruapocdobusupyrowme (BoaooTTasiKusatowime);
- poToKkaTanuTueckme (NbieoTTaZIKMBaKOLLMe).

4 MuHepasibHble 406aBKMN

B 3aBMCMMOCTM OT XapaKTepa B3auMoAenuCcTBUs C
npoaoyKkTaMu rmapatauum 4eMeHTa noapasaensior Ha
TUNbI:

- TUN I — aKTUBHbIE;

- TMN I1I — NHepTHbIE.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

AKTUBHbIE MMHepanbHblie nobaskun (AMA1)
BCTYNalOT B XMMUUYECKoe B3auMoaencreme C
NnpoAyKTaMM rmapataumm LeMeHTa U MoryT 6bITb
3aMEeHMUTEeNIIMM LIeMeHTa.

AM]1 noapa3fgensaroT Ha cfiefayrowive rpynnbi:

- obnaparowme BAXKYLLMMN CBOUCTBaMM;

- o6bnaparowyme NyyLyosIaHOBON aKTUBHOCTbIO;

- obnaparowime ogqHOBPEMEHHO BSHKYLULMMM
CBOMCTBaMM U NyLLI0JIAHOBOU aKTUBHOCTbIO.

NHepTHble MUHEepasibHble A06aBKM He BCTYNaloT B
XUMHUYecKoe B3aMMogencreme C npoayKTamMm
rmapaTtauum LeMeHTa U ABASIIOTCA HanoJIHUTENSIMM.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

MexaHM3M [OeUCTBUS aKTUBHbIX MMWHepasibHbIX
nob6baBok obycnosneH nx XUMUYECKUM
B3aMMOAenCcTBMeM C MU3BeCTbio, o6pasyrouiencs B
pe3ynbTaTte rugponusa C;S npu rmapartauum LieMeHTa.
NMpn 3TOM B OCHOBHOM O0O6pa3yroTCd HU3KOOCHOBHbIE
rmapoCUINKaTbl KanbLuusa TMNA C-S-H (B),
rmapoasitoMMHaTbl- M ruapodepputbl  KaJibLus,
KOTOpble YBeJ/iIMuMBasi reJieByr0 COCTaBJISIIOLLYIO
LLIEMEHTHOr0 KaMHSl, VYJlyyllaloT T[POYHOCTHbIE M
anedopMaTuBHbIE CBOUCTBA 6eToHa.

NMyuuonaHnYeCcKum apdekT Aencreus
TOHKOAUCNEPCHbIX A06aBOK B 6eTOHax nposiBNsieTcs B
XUMNYECKOM B3aMMOAEUCTBMN aKTUBHOIO KpeMHe3eMa
C U3BECTbIO N0 cxXemMme:




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

OpraHo-MuHepanbHbin MoaudukaTop Tuna Mb
(MmoancdukaTop) - NOJIMKOMMNOHEHTHbIU
nopowkoobpasHbIN MaTepuan C pa3MepoM rpaHys He
6onee 0,5 MM, BKIIOYAOLWNK B €651 MUHEpPaZIbHYIO U
OpraHUYecKyro YacTu U npegHa3HauYeHHbIN Ans
OAHOBPEMEHHOro0 yNy4YlleHUs1 TEXHOJIOrMYeCKUX U
¢Ppun3nKo-MmexaHN4YeCKnX CBOMCTB LLEeMEHTHbIX CUCTEM.

MuHepanbHas YyacTtb MmoancdukaTopa - AUCNEepPCHbIN
NOPOLUOK HeoOpraHU4YeCcKoro npupoaHoro (MeTakaoJivH,
runc) n/vnum texHoreHHoro (MMKpokpeMHe3seM, 30Ma-
YHOCA) NPOUCXOXKAEHUS.

OpraHuyeckas yactb MmoandukaTopa - XMMMUYeCcKune
A06aBKN OpraHNYecKoro NPonCxoXXaeHus.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

OpraHo-MuHepanbHble MoandukaTopbl Tna Mb
NPUMEHAIOT ANS NOoJIyYeHuUn:

- 6eTOHHbIX CMeceM YJTyULUEeHHbIX
TEXHOJIOrMYeCKnX CBOUCTB, B TOM YMnC/e
BbICOKONOABMXXHbIX U CAaMOYIJIOTHSIOLLMXCS,
o6s1apaloWmMX BbICOKOU CTENEeHb0 COXPaHAEMOCTH,
yaob6oyknaabiBaeMOCTU U cerperaumoHHOM
yCTOMUYMBOCTHU (BOoAoOTAENIEHUS], pacC/IanBaeMoOCTH),

- BbICOKOMNPOYHbIX, HEernpoHuLUaeMblX,
KOPPO3MOHHO-CTOMKUX, HaNpArarowmx,
pPacCLLMPAIOLWMXCS, C HACTUYHO KOMMNEHCUPOBAHHOMU
ycaakon 6eToHOB U pacTBOpPOB, NPUMEHSIEMbIX B
NPOMbILLJIEHHOM, NPa>XAaHCKOM, TPAHCMNOPTHOM U
APYruX BUAax CTpouTenbCTBa, BKJ1HOYAas CUCTEMbDI
NMUTbLEBOIro BOAOCHabXeHus.




NEKUUA 2: MATEPUAILI ONA MOHOJIMTHOIO BETOHA

MexaHu3m geuncreua moandukartopa tuna Mb

OFY AHOMAHEPASISHAR NOMW TTIACT-3ME

e

Muxpoxpemxesem Syd=20000 cn’/2

Ll — yvacTuub! ueMmeHTa; MK — yacTtuubl MUHEpasIbHOMU
A06aBKM C 3aKpensieHHbIMAU Ha HUX MOJIeKyJ1laMu
cynepnnacrucpumkarTopa




l'lel(.l.l,uﬂ 3

Knaccudukauua 6eToHOB

CoOdepxaHue

1 Knaccudgmkauma 6eToHOB MO OCHOBHOMY Ha3Ha4YeHUI0, CTPYKType
M CBOUCTBaM

2 CneunanbHblie BMaAbl 66TOHOB NO UX CBOUCTBaM
3 Knaccudmkaumsa 6eToHOB NO cocTaBy
4 Knaccudumkauma 6eToOHOB NO TEXHOMOIrMN N3roToBNeHus

5 NMpumepbl MHHOBALUUOHHbLIX OETOHOB



HOPMATUBHAA BA3A

FOCT 25192-2012 BetoHbl. Knaccucpmkaumsa m oébuime
TexHu4yeckue TpeboBaHus

F'OCT 26633-2015 BbeTOoHbI TSHKenbie n
MeNiKo3epHuUcCTble. TeXxHn4YecKue ycnoBus

FOCT 31914-2012 beTOHbI BbICOKOMPOUYHbIE TAXXesble
N MeJIKO3EepPHUCTbIE AJIS MOHOJINTHbIX KOHCTPYKLMMN.
NMpaBusia KOHTPOJIA U OLLEHKM KayecTBa

rOCT 31384-2017 3awmta 6€TOHHbIX W
Kene306eTOHHbIX KOHCTPYKLIMU OT Koppo3un. Obuiue
TexHu4yeckue TpeboBaHus



Knaccudpmkauma 6eToHoB

KnaccudpunkayMoHHbIN

OCHOBHO®E - KOHCTPYKLIMOHHbIE;

Ha3Ha4Y€Hue.

- cneuyuanbHbie (TenJ1IoOM30JIILMOHHbIE, PaAUaLMOHHOCTOMKME,
AeKopaTUBHbIE U AP.)

CTOMKOCTb A - 6eTOHbI, 3KCIJlyaTUpyeMblie B cpeae 6e3 pucka KOppoO3MOHHOI0
K BUAaM Bo3aencreus (X0);

KOppO3UM: b - 6eTOHbI, 3KCr/TlyaTUpyeMble B cpeaie, Bbi3biBaloLEen KOPppo3uio noa
aencreneM kap6onunsaumm (XC);

B - 6eTOHbI, 3KCnJlyaTUupyeMbie B cpeae, Bbi3blBaloLleil KOppo3uro noa
aeucremem xnopuvaos (XD u XS);

I - 6eTOHbI, 3KCIJlyaTUpyeMbie B cpeae, Bbi3biBaloLWen KOppo3uio nox
AEeUCTBMEM NnonepeMeHHOro 3aMmopaxusaHua n orramsaHus (XF);

[l - 6eToHbI, 3KCNJlyaTUpyeMbie B Cpeae, Bbi3biBaloLWen XMMUUYECKYHO
Koppo3uto (XA).

Cpena skciuryaranuu 6erona mo I'OCT 31384-2017




Knaccudpmkauma 6eToHoB

KnaccndpunkauMoHHbIN

Bua 2 gl g B = LIEMEHTHbDbIE,

- N3BECTKOBbIE,

- LWJIAKOBbIE;

- TMNCOBbLIE,;

- cneumasnbHble (HanpuMmep, nonMMep6eToHbl,
6eToHbl HA MarHe3naJibHOM BSDKYLLEM).

Bua = Ha NJIOTHbLIX 3aMOJIHUTENAX,

3anoJiHuTeneun
- Ha NMOPUCTbIX 3anoJIHUTENNX;

- Ha cneuManbHbiX (HanpuMmep, MeTasInyeckKasn
Apo6b, BCNeHEeHHbI rPpaHy/IMPOBaHHbIN
NnoJINCTUPON).




Knaccudpmkauma 6eToHoB

KnaccndpumkaumoHHbIN

CrpykTypa

YcnoBus
TBepaAeHus

NMpo4yHoCTb 6eToHa

- NJIOTHOMW;
- NOPU30BaHHOM;

- AYENCTOou;
- KPYNHOMOPUCTOMN.

- B €CTECTBEHHbIX yC/1oBUAX;

- B YCNOBUAIX Ten10BOM 06paboTkm npm atmocepHoM
AaBNIeHUW;

- B YC/IOBMSIX TenJ10Bo 06paboTkn npu AaB/ieHUN Bbille
aTMocdepHoro (6eToHbl aBTOKJ/1IAaBHOIo TBepAeHus ).

- cpepHen NpoYHOCTH
(knacc npoyHocTH nNpu oxkatum B < B50);

- BbICOKOINPOU4HbIE
(kxnacc npoyHoCTH Npu oxkatum B = B55).



Bup,bl 6eT0HOB no CprKType
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Knaccudpmkauma 6eToHoB

KnaccnunkaumoHHbIN

Ckopoctb Habopa | _
e 6bicTpoTBepaetome (R, /Ryg 6onee 0,4);

HOPMaJibHbIX
YCNOBUSIX - MeaneHHoTBepaeowme (R;/R,g < 0,4).
TBepAeHus

CpepHss - 0c060 nerkue (Mapkm meHee D800);
NMJTOTHOCTb
- nerkme (Mapku ot D800 no D2000);

- Tshxenble (Mapku 6onee D2000 oo D2500);
- 0cob0 Tshkenbie (Mapku 6onee D2500).

MOpO30CTOMKOCTb

- HU3KOM MOPO30CcTOUKOCTU (Mapku F,;50 n MeHee);
- cpepHein mopo3socTtoukocTu (Mapku > F,50 go F,300)

- BbICOKOM MOpo3ocToukocTu (Mapku > F{300).




Knaccudpumkauma 6eToHoOB

KnaccndpumkaumoHHbIN

S LT LGB - HU3KOM BoAOHenpoHuuaeMoctu (Mapkm meHee W4);
LLaeMOoCTb

- cpeaHeu BogoHenpoHuuaemoctu (Mapku ot W4 no W12);

- BbICOKOW BogoOHernpoHuuyaeMmoctu (Mapku 6onee W12).

NcTupaemMocTb - HU3KOM UcTupaemoctu (Mapka no uctupaemocrtu G1);

- cpegHein ncrupaemoctu (Mapka no ucrupaemoctm G2);

- BbICOKOM uctupaemocrtu (Mapka no ucrmpaemoctu G3)




CneumnanbHble BUAbl 6E€TOHOB MO MX CBOUCTBaM

- Hanpsrarowmin 6eToH: 6eToH, coaepXXalmun pacLLUPAOLWNNACA LEMEHT UITN PACLLUUPSOLLYIO

nobaBKy, obecneymBaroLue pacwumpeHme 6eToHa B npoLecce ero TBepAeHus.
- BbicTpoTBEepAeOWUNN OETOH: 6EeTOH, UMEeLWMNI ObICTPLIN TeMN Habopa NPOYHOCTH.

*  BblcokohyHKLUMOHarNbHbLIN 6€TOH: 6€TOH, COOTBETCTBYIOLUUN CreuuarbHbIM
TpeboBaHNAM K DYHKLIMOHANbHOCTU, KOTOpPbIe He MOryT ObITb AOCTUTHYTbI NyTeM
MCNOJIb30BaHUA TPASULUMOHHbIX KOMMOHEHTOB, METOA4O0B CMEeLIMBaHUA, YKIagKu, yxoga u
TBEepPAEHUA.

- [ekopaTuBHbLIN OETOH. 6eTOH, Nony4YaeMbIi NyTeM 06paboTKMN OKpaluMBaHUEM,
NOSINPOBKOMN, TEKCTYPUPOBaAHNEM, TUCHEHUEM, FPAaBMPOBKOWN, NCNOJNIb30BaHUEM TONMUHIOB U

APYyrmnMun npunemMmamm Aansa AoCTuXeHus TpEGyEMbIX 3CTEeTU4YECKUX CBOUCTB.

- [OpeHupyrowmn 6eToH: 6eToH, coaepXxalmn Nnofo6paHHbIN KPYNHbIW 3anofiHUTeNnb Npu
OTCYTCTBUU UNN MUHUMASIbHOM cofepXXaHUM MENKOro 3anofIHUTens, a Takke HefaoCcTaTouHoe

Ang 3anofiHeHnA Nop U NycToT KoJsinyeCcTtBO LLEMEHTHOro TecTa.

- JXXapocTtonkuin 6eToH: 6eToH NnpeaHa3Ha4YeHHbIN AnA paboTbl B yCNOBUAX BO3AeNCTBUA

TemnepaTtyp ot 800°C no 1800°C.



Knaccudpmkayma 6eToHOB No CoCTaBy

d APGOHVIT: OeToH, B KOTOPOM B Ka4eCTBeE 3anoJiIHUTENA UCNOJib3yHOT OpraHN4YeCcKne matepumarsibl
pPacCTUTENbHOIO NMNPONCXOXOEHUNA.

> ApmoueMeHT: 6eTOH MeSikO3ePHUCTLIN, B Macce KOTOPOro paBHOMEPHO pacnpenerneHbl TKaHble Unm
CBapHbIe NPOBOSIOYHbIE METANINIMYECKNE UMM HEMETaNMYecKkue CeTkN(Takke MOXeT apMnpoBaTbCA
CTEP>KHEBOW UNU NMPOBOSIOYHOWN apMaTypou)

- BbeTtoHononumep: 6eTOH, NPONUTaAHHBLIK MOHOMEPAMU UIN XUOKUMU ONIUroMepamMun ¢ NocneayroLen
nx nonmmepusaunen (oTeepKeHnem) B nopax beToHa.

»  lNMonnmepO6eToH: 6ETOH, N3rOTOBMNEHHBLIN N3 BETOHHOW CMECH, CoaepXXaLLen Nonmmvep nnm MoHoMep.

» [pyHTOGETOH: 6ETOH, NONYYEHHbIA N3 CMECU Pa3MOSIOTOr0 UM rpaHyNMPOBaHHOIO MPYHTA,
BSDKYLLIETO W 3arnonHuTens.

»  30n00eToH: Jlerkmin 0eTOH, 3anonHUTENEM KOTOPOro SBMSIETCS 30/a.

»  Ocobo TsKenbIn 6eToH: 6eTOH cpeaHel NMOTHOCTU B CyXOM cocTosiHum 6onee 2500 kr/m3, B cocTas
KOTOPOro BXOAAT cneunarnbHble 3anofnHUTEenNMu.

>  Tspkenbin 6eTOH: 6ETOH HA LLEMEHTHOM BSPKYLLEM C MIIOTHLIM KPYMHBLIM 1 MESKMM 3anoSTHUTENEM.
> Menko3sepHUCTbIN 6ETOH: 6ETOH HA LEMEHTHOM BS>KYLLEM C NAOTHLIM MENKMM 3anorHUTENEM.

»  PeaKuMOHHbIN NOPOLLUKOBLIN BETOH: BETOH, N3rOTOBMEHHbIN N3 TOHKOU3MENBYEHHbBIX PeaKLIMOHHO-
CrnocoBHbIX MaTepuasos ¢ pa3mepom 3epHa oT 0,2 4o 300 MKM 1 XxapaKTepu3yroLLENCSA BbICOKOW
NPOYHOCTLIO

»  CunnMkaTo6eToH: 6ETOH, B KOTOPOM B KAYECTBE BSPKYLLIETO MPUMEHSIHOT M3BECTb.

. PeLIVIKHVIpOBaHHbIVI GEeTOH: 6ETOH, M3rOTOBMNEHHbBIN C NnpMMeHEHUNEM YTUIN3NPOBaHHbBIX BAXYLLIUX,
3anosiHuTenen, Boasbl.

> ®UbpobeToH: BETOH, coagepKallmMn paccpenoToYeHHble, 6ecnopsao4YHO OPUEHTUPOBAHHLIE BOMOKHA.
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[Mprmepbl MFHHOBALMOHHbIX 6€TOHOB
HanoMmoanduvunpoBaHHbIe LLeMEeHTbI CamoynnoTHsowmecs 6eToHbl
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BHLObI U CBOUCTBA
BETOHHbBIX CMECEH

Coodep)xaHue

1 Buabl 6eTOHHbLIX cMeceu
2 OCHOBHbIe CBOUCTBA OETOHHbLIX CMeceun

3 TexHONOrus NPUroToBrieHUA 6eTOHHbLIX cMecen



NEKUMA 3: BUAibl U CBOUCTBA BETOHHbIX CMECEU

HopmaTtusHaa 6asa

FOCT 7473-2010 Cmecu GeTOHHble. TexHn4Yeckue ycrnoBus

FOCT 31357-2007 Cmecu cyxue ctpouTeribHble Ha
LeMeHTHOM BaXxyuwem. O0wmue TexHN4YeCcKne ycrnoBus

CTO HOCTPOMW 2.6.54-2011 KOHCTPYKLMN MOHOMMUTHbIE
OeTOHHbLIe U Xerne3006eToHHble. TexHu4Yeckune TpedboBaHUA K
NPoOu3BOACTBY paboT, NnpaBuna u MeToabl KOHTPONSA

FOCT 10181-2014 Cmecu 6eToHHBIE. MeToAabl
MCNbITaHMM

FOCT 31356-2007 Cmecu cyxme cTpouTernbHbIe Ha
ueMeHTHOM BaXywem. MeTtoabl MCNbITAHUN
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CMECb BETOHHAA — rotoBasi K npuMeHeHUI0 paLMoHanbLHO nogobpaHHasn,
TLWAaTeNbHO NepemMellaHHas CMeCb BSXYLUero, 3anosiHuTenen n Boabl ¢ nob6aBneHnem
nnm 6e3 gob6aBneHNna XMMN4YeCKMX U MUHepanbHbIX 400aBOK, KOTOpas nocne
YNIOTHEHUSA, CXBaTbIBaHUA U TBepAeHUSA NpeBpaLlaeTcsa B 6eTOH.

CMECb CYXAA CTPOUTEJNIbHAA BETOHHAA — cmecb cyxux KOMNOHEHTOB

BSXKYLUEero, 3anofHuTenen n Ao6aBokK, A4O03MPOBaHHbIX U NepeMeLlaHHbIX Ha 3aBoae,
3aTBopsieMasa BOAON nepen ynotpebrneHnem.

TOBAPHAA BETOHHAA CMECbD — 6etoHHas cmecb, nocTtaBnsiemasi B

NJaCTUYHOM COCTOSIHMM NULLAMU UNN OpPraHn3aumusiMm, He ABNAIOWUMUCA
norpedGurenamu.

BETOHHASAA CMECb, MPUTOTOBNEHHASAA HA CTPOUNMOLLUAOKE — cmech,

NPUroToBsfiIeHHasA B MecTe CTPpouTenbLCTBa NpousBoauTenemMm paboTt onsi Co6CTBEHHOro
MCNONb30BaHMUA.

BETOHHAA CMECb 3A0AHHOIO KAHECTBA - 6eToHHas cmecb, TpebyeMble

CBOWCTBA KOTOPOW 3a4al0TCA NPOU3BOAUTENIO, HECYLLEeMYy OTBETCTBEHHOCTb 3a
obecrnevyeHne 3TUX TpedyeMbiX CBOMCTB U AONONTHUTESIbHbLIX XapaKTepPUCTUK.

BETOHHAA CMECb 3AOAHHOI'O COCTABA - 6etoHHas cmecb, cocTaB

KOTOpOVI n ncnosnb3yemMmblie npu ee npuroToBrieHNN cocrtaBnsAarowme 3aaar0oTCA
npoun3soauTesnto, Hecywemy OoTBeTCTBEHHOCTDb 3a obecrnevyeHune 3TOro cocraBa.

BETOHHAA CMECb 3A0AHHOIO HOPMUPOBAHHOIO COCTABA -

OeTOHHasi cMeCb 3a4aHHOro COCTaBa, KOTOPbIN onpeaeneH KOHKPEeTHbIM CTaHAAPTOM
UNKU TEXHUYECKUM OOKYMEHTOM, HanpumMmep, NPpou3BOACTBEHHLIMU HOPMaMM.
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KNACCUOUKALIUA BETOHHbIX CMECEM NO TUNY BETOHA:

- 6eTOHHBbIE cmecu Taxenoro 6erona (BCT);
- 6eTOHHbBbIE cMecu Mmenko3epHucrtoro 6erona (BCM);
- 6eToHHbIe cmecu nerkoro 6erona (BCI).

NOKA3ATENUN KAYECTBA BETOHHOMU CMECM:

- yaoboyknaabiBaemMoCTb;

- paccnamBaemMocTb (BogootaerneHne u pactBopooTaerieHue);
- COXpaHAeMOCTb CBOMCTBE BO BPEMEHM;

- 06bemMm BOBNEeYeHHOro Bo3ayxa;

- CpegHAA NNMOTHOCTbD;

- MOPUCTOCTD;

- TeMmneparypa.



NEKUMA 3: BUAibl U CBOUCTBA BETOHHbIX CMECEU

Yno6oyknaabiBaemMoCTb — 3TO CNOCOOHOCTbL 6€TOHHOM CMeCH 3anoJiHATb
cdopmy 6eToHMpyemMmoro nsaenuma nog AEMCTBUEM
CUIN TAXXKeCcTM unm Bnbpauumn.

B 3aBMCMMOCTM OT NoKa3artensa yaoboyknaabiBaemMmocTu
6eTOHHbIE CMecHU noapa3aenaloT Ha rpynnbi:

- Xxectkue (XK),
- noaBMmHbIe (M),
- pacrekaowmecs (P),
- camoynnoTtHaowuMecn (CY) (CTO HOCTPOM 2.6.54-2011).
Mpynnbl nogpa3pgenaloT HA MapKM nNo yaoboyknaabiBaeMoOCTM.

XecTKne cmecun xapakTepusyrTCs XXeCTKOCTbIO — BpeMeHeM BUbpauum B ceKyHaax,
KOTOpOe HeobxoaMmMo Ans BbipaBHUBAHUA OETOHHOM CMeCcU U
NosiBfIeHUA LLEeMEHTHOro Tecta B OTBepCTUsaX npubopa.

NoaBuxHbLIE cMecKn oueHMBarTcA ocaakoun KoHyca (OK), otcpopmoBaHHOro us
OeTOHHOM cCMecM.

PacTtekarowimecs cmecum onpenenAarTCA BeNTIMYNHON pacnibiBa Ha BCTpAXUBakoLWleM
cTone.

CamoynnoTHAOWMEeCs CMecH OLeHUBalOTCA AuaMeTpoM pacnnbiBa KoHyca (OP),
oTc¢popMOBaHHOIro U3 6EeTOHHON CMecCM.

YnnoTHAEMOCTb CMeCU XapaKTepusyeTcsl CTeNneHb YNIOTHAEMOCTU, KOTOPYHO
OLleHMBaIOT MO Pa3HOCTU BbICOT 6eTOHHOU cmecu B ¢hopme Ao n
nocrie e€ ynsioTHeHus.
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Mapku no yaoboyknaabiBaemMocTu

Ina XXecTKux cmecen:
MapkKu no XeCTKoCTHU

Mapka XXeCTKOCTb, C
X1 5-10
X2 11 - 20
X3 21 - 30
X4 31 -50
X5 bonee 50

Ana pacrekamwowmxca cMmecemn:

Mapku no pacnsbiBy KOHyCa

Mapka | [OuaMeTp pacnsibiBa, CM
P1 MeHee 35
P2 35 -41
P3 42 - 48
P4 49 — 55
P5 56 — 62
P6 bonee 62

Ana noagBMXHbIX cCMeceun:
Mapku no ocaaKe KOHyca

Mapka Ocaaka KOHyca, CM
ni 1-4
n2 5-9
n3 10 — 15
n4 16 — 20
ns bonee 20

OueHkKa ynnoTHAeMoCTMu:

Mapku no ynjiIoTHEHUIo

Mapka KoadpduumeHT ynnoTHeHUs
KY1 bonee 1,45
Ky2 1,45 - 1,26
Ky3 1,25 -1,11
KY4 1,10 - 1,04
KY5 MeHee 1,04




NEKUMA 3: BUAibl U CBOUCTBA BETOHHbIX CMECEU

Ana camoynnoTHAIOWMUXCA CMecen:
Mapku no pactrekaeMoCTH

Mapka AnameTp pacnnbiBa, CM
CY1 (SF-1)* 55 - 65
CY2 (SF-2)* 66 — 75
Cy3 (SF-3)* 76 — 85

NMpuMmeuyaHue — * - MapkupoBka no meroauke EN 12350.5-2000.

YcnoBHoe obo3HaueHue 6eTOHHOM cMecM 3aAaHHOro KavyecrTsa:

OeTOHHOM cMecH TAXKernoro 6eToHa Knacca no NPo4YHOCTU Ha cxaTue B35, mapku no
yaoboyknaabiBaemocTu N3, mapok 6eToHa no mopo3octomkocTu F1200 n
BoAoHenpoHuyaemoctn W8:

bCT B35 N3 F1200 W8TOCT 7473-2010;

OETOHHOM CMeCH MEeNKO3epPHUCTOro 6eToHa Knacca no nNpo4yHoCTU Ha cxatue B25,

MapkKu no yaoboyknaabiBaemocTtu N2, mapok 6eToHa no MmoposoctomkocTn F1100 n
BoAoHenpoHuyaemoctun W4

bCM B25 IN2 F1100 W4 TOCT 7473-2010;

OeTOHHOM cMecH fnerkoro 6eToHa Knacca no NPo4YHOCTU Ha cxkaTtue B12,5, mapku no
yaoboyknaabiBaemocTu N1, mapok 6eToHa no mopo3octomkocTn F1100,
BoAoHenpoHuuaemoctn W2, cpeaHen nnotHoctn D900

bCJ/1 B12,5 11 F1100 W2 D900TOCT 7473-2010.
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lNpu 3aKka3e ToBapHOU OETOHHOU CMecU 3aaHHOro KayecTBa noTpeourtenb
AOJKEeH yKa3biBaTb TpeboBaHUA K MPOYHOCTU 6eTOHA MO NPOEKTHOMY Kraccy
U, NpU Heo6XxoANMOCTH, MO MUHMMASNIbLHOW cCpeaHen NPOYHOCTU DeTOHa B
KaXaoun nocTtaBrisieMou napTum, a TpedboBaHus No yaooboykKnaabLIBaeMoCcTy —
Nno Mapkam U, Npn HeoOBXoANMOCTU, MO KOHKPETHbLIM 3HAYEeHUAM.

YcnoBHOoe o60o3HaueHue ToBapHOM 6eTOHHOM cMecHM 3apaHHOro KavecTBa:

6eTOHHOM cmecHu TaXenoro 6eTroHa Knacca no NPoYHOCTU Ha cxartue B25 c
MMHMManNbHOM Tpebyemomn npoyHocTbIO 6eTtoHa 33 MINa, mapku no
yaob6oyknapgbiBaemoctu N1, c ocagkon KoHyca 3 cm, mapok 6eTtoHa no
mMmopo3octoukoctu F7200 n BogoHenpoHuuaemoctu W4:

BCT B25 (RY,233 MIa) 11 (OK 3 cm) F1200 W4 TOCT 7473-2010

6eTOHHOM cmecH TaXenoro 6eToHa Knacca no NPoYHoOCcTMU Ha cxxarue B30 c
MMHMManbHOM Tpebyemomn npouHocTbio 6eTtoHa 40 MIMNa, mapku no
yaob6oyknagbiBaemoctu CY1, c AnamMeTpomM pacrnsibiBa 58 cm, mapok 6eTtoHa no
Mmopo3octoukoctu F7200 n BogoHenpoHuuaemocTtu Wo:

BCT B30 (RT,240 Mfla) CY1 (4P 58 cm) F1200 W6 CTO HOCTPOM 2.6.54-2011

Mpu 3aka3e GeTOHHOM cMecK 3afaHHOro cocTaBa ee ycrloBHoe 0603Ha4YeHue
He NPUBOAAT, a YKa3bIBalOT COCTAaB CMECHU U Ka4yeCTBO UCNONb3yeMbIX Npu ee
NPUroTOBSIEHUN COCTABNAIOLMX.
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NMoxkazarenm pacciianBaeémMmoCcT™m 0eTOHHON cmecH (BO,EI,OOT.EI,EHEHME n
paCTBOpOOT.EI,e.HEHME) XapaKTepusyrT CNOCOOHOCTbL CMecH COXPaAHATDb
OAHOPOAHOCTDbL NPU TPAHCNOPTUPOBAHUN, Neperpy3kKke, yknagke m
YNJIOTHEHUMN.

TpebGoBaHuA K paccrnamBaeMocTu 6eTOHHON CMecH

Mapka no PaccnanBaeMoctb 6eTOHHOM cMecu, %, He 6onee
yaoboyknaabiBaeMoCTH PacTBOopooTaeneHue
BopootaeneHne | tsxenbiX U MEJNKO- nerkunx 6eToHoB
3epHUCTbIX 6€eTOHOB
XK1 - K5 0,2 3 4
ni-n2 0,4 3 4
N3-NM5unP1-P6 0,8 4 6

CoxpaHfieMOCTb CBOMCTB BO BpeMeHM XapaKTepusyeT CNOCOOHOCTbL
CMecCH COXpaHATbL CBOU CBOUCTBaA B TeYeHMe TpebyemMoro BpemMeHu oT
MOMEHTA NPUroToBJIeHUS.

O61bem BOBNEeYEeHHOro Bo3ayxa — nokasaresb, OTPaXalwLwun cogepxaHue
B cOcTaBe 6eTOHHOMN CMecCu BOBIIeYEeHHOro Bo3gyxa B Buae paBHOMEpPHO
pacnpepeneHHbIX BO3AYLWHbIX NYy3blpbKOB pa3dMepom 10 — 15 MKMm.

BeToHHbIEe cmecu ans 6eToHOB Mapku no mopo3octoukoctu F;200 (F,100)

N BblLWE OOMKHbI U3rOTOBMNSATLCSA C MPUMEHEHNEM BO34YXOBOBMNEKAOLLNX
(MuKporaszoobpasytowmx) gobasok. CogepxaHme BOBIEYEHHOIO BO3ayxXa B
GEeTOHHOM cMecKn OOMKHO BbITb HE MeHee 4 %.
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TemnepaTypy O€TOHHOW CMecu U3MepPSIIoT TePMOMETPOM, NOrpy»xas ero B
cCMecCb Ha rmyouHy He MeHee 5 cMm.

Mapka no cpeaHeun NIOTHOCTU, MOPUCTOCTL, TeMnepaTypa U COXpPaHAEMOCTb
CBOMCTB BO BpeMeH” AOJMKHbl COOTBETCTBOBaTb 3Ha4Y€HUSAM, YKa3aHHbIM B
AOroBope Ha NoctaBKy 6€TOHHON CMecCM.

Ona 6eTOHHbLIX CMecel, TPaHCNOPTUPYEMbIX U YKNaabliBaeMbIX C MOMOLLbIO
0eToOHOHaACcOCOB, BaXKHOU XapaKTepUCTUKOUN ABIAETCA NnepekaymBaemMocCTb.

TpeboBaHuA K maTepuanam nepekaymBaemMom 6eTOHHON cMecH

" En.

HanMmeHoBaHue noka3arteneun n3M BennuuHa
OTHocuTenbHoe BoAocoAepXaHue ueMeHTa X, - 1,2-2,4
CTeneHb 3anoJ/iIHEHUs NYCTOT B NecKe LleMeHTHbIM TECTOM X; - 1,1-1,9
CteneHb 3anosIHEHUA NYCTOT B KPYNMHOM 3anoJiHuTene

- 1,2-1,9

PacTBOpPOM X,
MuHMManbHO AONYCTUMbINA pacxopn BshXyLero Bk, Kr 300
O6beM ToHKoANCNEPCHbIX (hpaKumnm n/m3| 170 - 200
Haunb6onbluaa KpynHOCTb 3anosiHutena HK MM 20
Pacxon KpynHoro 3anonHutens LY n/m3 < 340
Copep)xaHne MenKoro 3anoJIHUTENI B CMECHU 3anoJiHuTeneun ) 0.4—0.7
n/rn+uj) ’ ,
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NMoka3aTenn KOHUeHTpPaLun CoOCTaBNAIOLWMX MaTepMuasioB:

. _ B/
T Kyr
Vr

Xjp=—

Il VP.HH
Vp

Xy = —

rae B/L]- BopoueMeHTHOEe OTHOoWeHue;

K, - koachdumumeHT HOpMaNbHOM TrYyCTOTbl LEeMEHTHOro TecrTa,

Hr

OTHOCMUMTEJNIbHbIEC eAMHMULLbI,;

vV, , V

p
6eTOHHOM CMeCHU COOTBEeTCTBEHHO;

Vs, - o6bemMmbl LeMEeHTHOro TecTta, PacTBOPHOM 4YacTUM M

m,, T, - mexxsepHoBasi NyCTOTHOCTb Necka M WebHA COOTBeTCTBEHHO,

OTHOCMTEeNIbHbI€ eAUMHMLLbI.
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TEXHOJNOMMYECKAA CXEMA NPOU3BOACTBA BETOHHbIX CMECEM

Kpynnbrit

Menkuii

Bona

IlemenT JlobaBkH
3aMOJHHUTEIb 3aMOJHHUTEIb 3aTBOpPeHHUs
CrJyiagupoBaHue
CryagupoBaHue CriagupoBaHue CryagupoBaHue
. . Cucrema B CHeIAJBHBIX
B 3aKPBITOM Ha OTKPBITOM Ha OTKPBITOM
BO/OINPOBOAA €MKOCTSIX
cujoce IJI0IaKe IJI0IaKe "
«eBpPOKYDax
Moxaua B
TpaHcnopTupoBanue Brirpyska B Brirpyska B ACXOMHYIO
K /103aTOpPY KOBUIOBBIii KOBUIOBBIii P y
e€MKOCTh
IIHEKOM 3J1eBaTop 3J1eBaTop
HACOCOM
3arpyska 3arpyska
Jdo3upoBanue no Py . Py . Jlo3upoBanue Jdo3upoBanue no
B pPacXoIHbIH B PacXoIHbIH
Macce no mMacce Macce
OyHKep OyHKep

| Jlo3upoBaHue no Mmacce

| Ilogaua 3anmoJiHUTe/Iel B CMECUTEb

HpHFOTOBJ'leHHe cMecH B 0eTOHOCMecCHTeJIe

Beirpyska
CMeCH B
aBT00ETOHOCMECHTEIb
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NMpou3ssoacTteo 6eTOHHLIX CMeceM BKMu4YaeT cnepyouue
OCHOBHbIE€ TeXHOJIOrMYecKkue npouecchi:

- TPUEeM U XpaHeHue MmaTtepuarnos;

- nogroroska (oborawieHne) marepmanos;

- BHYTPU3aBOACKOM TPAHCNOPT MaTepuanos;

- AO3UpPOBaHMEe U nepemMeliMBaHue KOMMNOHEeHTOB CMecCMH;

- Bblauya roroeom O6eTOHHOM CMecCM Ha TPaAHCNOPTHbLIe
cpeacTBa.

NMnotHble 3anonHuTenn O6eTOHHOM cMmecu Ao3upyroT nNo macce. lNopwuctble
3anonHUTeNu AO3UPYT NOo o00bemMy C Koppekumen no macce. Xupgkue
coCTaBnfAOLWMe AO3UPYIOT NO Macce Unm oosuemy.

MorpewHOCTb AO03UPOBAHMUA UCXOAHbLIX MaTepuarioB BeCOBbLIMU AoO3aTopamMu
He AOOJMKHa npeBbliwaTtb 2% ANA UueMeHTa, BoAbl, XUMUYECKUX U MUHepasibHbIX
AobaBok, £3% - AnNsA 3anosfiHuTenen.

BeTOHHblIe CMecM Bcex TUMOB U MapPOK nNo yaoboyknaabiBaeMoCTuU
NpPUroTaBnMBalOT B CMeCUTeNAaX NpUHyANTENIbHOro 4eNCTBUS.

BeTOHHblIe CMeCU THAXKeNnoro u Meriko3epHUCToro OEeTOHOB MapoK no
ypoboyknaabiBaemoctn X1 m M1 - M5, a Takke nerkoro 6eToHa KnaccoB no
npo4yHoctu B12,5 un Bbilwe, cpeaHen nnotHocTbio D1600 M BbiWwe AonycKaeTcs
npuroTaBnMBaThb B rPaBUTALMOHHbIX CMEeCUTEenNAX.
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NMpouseoacrTeo 6eToHHbIX cmecen (MoOMNbHLIM 6eTOHOCMeCUTEeSbHbIN
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NEKUMA 3: BUabl U CBOUCTBA BETOHHbLIX CMECEU

NMpounsBoacTBo 6eTOHHbLIX cCMeceMn
(MoOGunbHbIN 6eTOHOCMecUuTesnbHbIN y3en — MBCY-0,5)

lexHuveckue xapakmepucmuku MB(CY-0,5

lapamemp JHaveHue

lNpou3sBodumensrocms, M°/ 4 25

Pexum padoms: abmomamuyeckud / pyyHou

bemonocmecumens bMN-2r-500c
byrkepa 3anoanumened (kon-Bo x odvem, M) 2x(8 20)
O8wvem cunoca uyemesma, m° 60
lThebmamuxa Camozzi Komnpeccop Abac

Hcnonnenue 3umHee
llodava uwepmueix B demoHocmecumens 3nebamop
0dwas mowwHocms, kBm 60
Emxocme pacxodHozo daka Bods, M ’ 2
Bsicoma, MM 14825
Wupuna, mm 10500
Anuwa, mm 12000

Macca, m 20




JIEKLNS 4

OCHOBHbIE CBOMNACTBA
BETOHOB

Coodep)xaHue

1 OCHOBHbI€ NoKa3aTenun Ka4yecTBa KOHCTPYKLMOHHbIX U
HanpsArawwmx 6eToHoB

2 MNokasaTenun gecopmatMBHOCTUN 6eTOHA



NEKLUUA 4: OCHOBHbIE CBOUCTBA GETOHOB
HopmaTtmBHaa 6a3a

FOCT 26633-2015 BeTOHbI TAXerble U MeJIKO3ePHUCTbIE.
TexHUYecKkue ycnoBus

FOCT 25820-2014 BeToHbl nerkme. TexHn4yeckue ycrnoBus

CTO HOCTPOMW 2.6.54-2011 KOHCTPYKUMU MOHOSMMUTHbIE
OeTOHHbIe U Xere300eToHHbIe. TexHu4yeckue TpedboBaHUA K
NpPou3BOACTBY paboT, NpaBuna n MetToabl KOHTPONSA

FOCT 10180-2012 beToHbl. MeToAabl onpeaerieHUs NPOYHOCTU NO
KOHTPOJSIbHbIM OOpa3uam

FOCT 10060-2012 BeTtoHbl. MeToAabl onpeaerneHNsa MOPO30CTOUKOCTU
FOCT 12730.1-78 beTtoHbl. MeTOoabI onpeneneHus NMOTHOCTU
FOCT 12730.4-78 beTtoHbl. MeToAbl onpeneneHuUs nokasarenem NOPUCTOCTU

FOCT 12730.5-2018 BetoHbl. MeTOoAbLI onpeneneHus
BOAOHENpPoOHNLaeMoCTH

FOCT 13087-81 betoHbl. MeToAabl onpeaesrieHNSA UCTUPAEMOCTH

FOCT 24452-80 betoHbl. MeToabl onpeaesrieHNUs MPU3MEHHOU NMPOYHOCTH,
MoAaynsa ynpyroctu n koadgpduumeHTa lNyaccoHa

FOCT 24544-81 betoHbl. MeToabl onpeaeneHnsa gedopmaunm ycagkm v
nosnsy4yecTun



NEKUUA 4: OCHOBHbLIE CBOUCTBA BETOHOB

OCHOBHBLIE NOKA3ATEJIM KAYECTBA BETOHA:

- MpouHocTs R, MINa - ceoncTeo marepmana
CONPOTUBNATLCA pa3pylIeHUIO Noa AEeUCTBUEM
Hanps>XXeHUNU, BO3HUKAaIoLUWMX Nnpm BO3AeUCTBUMN
BHELHMX CUIT;

- Mopo3octoukocTtbs F- cnocobHoCTh MaTtepmana B
HacCbIWEeHHOM BOAOM COCTOSHUM Bbilep>XXUBaTb
MHOroKpaTrHoe nonepeMeHHoe 3aMmopa>XuBaHue "
oTTamBaHMme 6e3 BMAMMBIX NPU3HAKOB Pa3pyLUECHUA U
6e3 3HAUMTEeNbHOro NOHMXXeHUA NPOYHOCTM;

- BogoHenpoHuuaemocTtb W - xapakrepucTuka
Martepuana, nokasbiBaloLwasn, NP fOCTUIXEHUM
KaKMX 3HAYEeHMM rMapocTaTuvyecKoro aaBrieHusa 3T10T
MaTepuan Tepser cnocobHoOCTb He nNponyckKaTb Yepes3
cebsa Bopy;



NEKUUA 4: OCHOBHbLIE CBOUCTBA BETOHOB

OCHOBHBLIE NOKA3ATEJIM KAYECTBA BETOHA:

- AlctupaemocTtb G - cnocobHOoCTL MaTepmuana
M3MEHATbCA B 00bémMe m macce noa onemcremem
MCTUPAIOLWUX YCUTIUMN;

- CpepHasa nnotHocTth D (ana nerkoro 6etona), Kr/im3 -
Macca eguHuMubl 06Bbema;

- TennonposogHocTb /1, (koa3dpcpuumneHTr
TennonpoBoagHOCTUN) B CYXOM COCTOSSHMM (ONA Nerkoro

6etoHa), Bt/(m-°C);

- Bna>xxHocTb no macce, %;

- BoponornoueHue no macce, %;
- KanunnapHbin nogcoc, M.

UHTerpanbHbIN NoKa3aTenb KayecTBa 6eToHa -
[onroBe4YHOCTb - CNOCOOHOCTb COXPaHATbL CBOU
XapaKTepUCTUKM KayecTBa B Te4eHne Bcero
nepuoaa aKkcnayarauum.



NEKUUA 4: OCHOBHbLIE CBOUCTBA BETOHOB

Knacc 6etoHa — ogHO U3 HOPMUpPYEMbIX SHAYEHUM
YHUchMLUMPOBaAHHOIO paaa AaHHOro noKkasarens
KauvectBa 6eTtoHa, npuHMMaemoe c
rapaHTuposaHHom obecneueHHocTblo 0,95.

Mapka 6eToHa — 0AHO U3 HOPMMUPYEMbIX 3SHAUYEHUMU
yHUddpMUMPOBaAHHOIO paga AaHHOro nokKkasarens
KauecTtBa 6eToHa, npuHMMaemMmoe no ero cpegHemy
3HaA4YeHMUIo.

NMpoexkTHbIM BO3pacT 6eToHa Ha3HaYaeTcsa NoO HoOpMamMm
NMPOEKTUPOBaAHMA C YYEeTOM:

- yCNoBUM TBepaeHunna 6etoHa,
- cnocoboB BO3BeaeHun,
- CPOKOB (haKTUUECKOro Harpy>xeHums KOHCTPYKLUMN.

Ecnun NnpoeKTHbLIN BO3pPacCT He YyKa3aH, TeXxHuYeckue tpebosaHma K
6eTOoHY pomxHbl ObITL 06ecneuveHsbl B Bo3pacTte 28 cyr.

3HaYeHMA HOpMMpPYEeMbIX NoKa3arteneum npoyHocTtm 6ertoHa
MOHOJIMTHbIX KOHCTPYKLIMA B NPOMEXYTOYHOM BO3pacTe yCTaHaBNMMBaloT
B TEXHOJIOrMYECKOM AAOKYMEeHTauu M.



NEKUUA 4: OCHOBHbLIE CBOUCTBA BETOHOB

NMOKA3ATEJIN KAMECTBA
KOHCTPYKLIUOHHDLIX BETOHOB

KNACCbDI
NOKA3ATENMU 6
KAYECTBA TAXKEenbIX U MEeNKO3epPHUCTbIX nerkux 6eroHoB
6eTOoHOB
- NIPOYHOCTb

Knaccbl no
NPOYHOCTU Ha
cXxarme:

B3,5; B5; B7,5; B10; B12,5; B15;
B20; B22,5; B25; B27,5; B30;
B35; B40; B45; B50; B55; B60;
B70; B80; B90; B100; B110;

B120

BO,75; B1; B1,5; B2;
B2,5; B3,5; B5;
B7,5; B10; B12,5;
B15; B20; B22,5;
B25; B30; B35; B40

Knacchbl no
NMPOYHOCTMU Ha
oceBoe
pacTaXXeHue:

B.0,8; B1,2; BA,6; B.2,0; B,2,4;
B.2,8; B.3,2; B.3,6; B4,0; B 4,4;

B4,8

B.0,8; B,1,2; B1,6;
B.2; B,2,4; B,2,8;
B.3,2

Knacchbl no
NPOYHOCTM HA
pacTaXXeHue npm
narmbe:

tb ’

th*=»

B,1,6; By,2,0; By,2,4;
; By 3,25 By, 3,65 By, 4,0;
B,4,8; By,5,2; B,,5,6;

6,05 By,6,4; B,,6,8; B,,7,2;
7,65 By,8,0; B,,8,4; B,,,8,8;
By,9,2; By,9,6; B,10,0

B,1,2
B,2,8
By,4,4;
B,,6,0
B

B,0,4; B,0,8;
By,1,2; By,1,6;
B,2,0; By,2,4;
B,2,8; By,3,2;
B.,3,6; B,,4,0




NEKUUA 4: OCHOBHbLIE CBOUCTBA BETOHOB

NMOKA3ATENMU
KAYECTBA

MAPKU

TAXKenbIX U MernkKo-
3epHMUCTbIX 6eToHOB

nerkux 6ertoHoB

- MOPO30OCTOMKOCTb

MapKu no nepsomy 6asoBsomy
mMeropay:

Mapka no MOpo30CTOMKOCTM BeToHa,
NCMbITAHHOrO B BOAOHACHILLEHHOM
COCTOSIHUW, KpOME BETOHOB AOPOKHbIX
N a3pOAPOMHbIX MOKPbITUI, a Takxe
©eToHOB, aKcnnyaTnpyembix Npu
BO34EeNCTBMM MUHEPANN30BaHHOMN
BOAbI.

F.50; F,75; F,100; F,150;
F,200; F,300; F,400; F,500;
F,600; F,800; F,1000

F.25; F,35; F,50;
F,75; F,100; F,150;
F,200; F,300; F,400;

F,500

MapkKku no sTopomy 6asosomy
meropny:

Mapka no MOpPO30CTOMKOCTM BETOHA
[OPOXHbIX Y a3pOAPOMHbIX NOKPLITUI U
©eToHa, akcnnyaTupyemMoro npu
BO3eNCTBMUN MUHEPanM30BaHHOMN
BOAbI, M ONpeaeneHHas npu
ncnblTaH 06pasLoB, HACbILLEHHbIX
5%-HbIM BOAHbIM PacTBOPOM XJiopuaa
HaTpus.

F,100; F,150; F,200; F,300;
F,400; F,500

- BOAOHENPOHMLAEMOCTb

MapKM no
BOAOHEenNnpoHuULaemMmocTm

W2, W4, W6, W8, W10,
W12, W14, W16, W18, W20

W2, W4, W6, W8,
W10, W12

- AICTUPAEMOCTDb

MapKMm no uctupaemocCcTvm npm
mcnbiTaHUM Ha Kpyre
ncTUupaHun

G1, G2, G3




NEKUUA 4: OCHOBHbLIE CBOUCTBA BETOHOB

NMOKA3ATENMU
KAYECTBA

MAPKU

TAXenbIX U MerKo-
3epHMCTbIX 6eToHOB

nerkux 6ertoHoB

- CPEAQHAA NNOTHOCTDb

B CYXOM COCTOAHMM

MapKu no cpepgHen
NJIOTHOCTM

D200, D250, D300, D350,

Tennon3onNALNOHHbIX D400, D450
6eTOoHOB
D500, D550, D600, D700,
remmonso o _ D800, D900, D1000, D1100,
6eTOHORB D1200, D1300, D1400, D1500,

D1600

KOHCTPYKUMOHHbIX 6eToHOB

D2000, D2100, D2200,
D2300, D2400, D2500

D1100, D1200, D1300, D1400,
D1500, D1600, D1700, D1800,
D1900, D2000

- TEMNIONPOBOAHOCTDbL (KOO®OULIMEHT TEMNNONMNPOBOAHOCTM 1,) B CYXOM COCTOAHUMU

TennonpoBoAHOCTLb
Tennou3onALuMOHHbIX
6eTOoHOB

He 6onee 0,14 B1/(m-°C)

KOHCTPYKLMOHHO-
Tennoun3oNALUOHHbIX
6eToHOB

no NMPOEKTy




NEKUUA 4: OCHOBHbLIE CBOUCTBA BETOHOB

HAMPArAIOUWME BETOHDBI npepHasnHaueHbl gna co3paHusa
npeasaputTenbHOro Hanpsa>XeHus (camoHanps>xeHun) B
KOHCTPYKUMAX 34aHUMM U COOPYXEHMM 3a CcuYeT pacuMpeHuMs B
npouecce TBepAeHMA ANA MNOBbLIWEHUA TPEeLWMHOCTOMKOCTM,
BOAOHENPOHMLLIAEMOCTU U AOJNITOBEYHOCTU KOHCTPYKLMMA.

Hanpsrarowmm 6eTtoH — 310 6€TOH, coaepalWwmmn Hanparalmm
UeMeHT MM pacuuvpswowyro pobaesky, obGecneumBarouwme
pacumpeHue 6eToHa B npouecce ero TBepaeHus.

Hanpsararowmn uemeHt HLL - MuHepanbHoe BsXyllee BeLlecTBO,
obGecneuyuBarwlwee npu TBepaAeHUN ©OETOHOB B YCNOBUAX YNpyroro
orpaHuyeHusa pedopmauumn perynupyemoe camoHanpstkeHune (FTOCT P
56727-2015).

Pacumpswowan pob6asxka Pl — muHepanbHaa pob6aBka, npumeHsiemasi
ANSA NPUroToBSIEHUA HanpsArarwmx 6eToHOB.

Hanpsarawowme LLeMeHTbl B 3aBMCUMMOCTHM oT 3HaYeHusn
caMoOHanpsa>XeHUA noapa3genalor Ha 4 Tuna:

- C HU3KOM 3Hepruem camoHanpsxxeHumna (menee 0,7 MNa);

- C Manom 3aHepruem camoHanpsi>xeHun (or 0,7 no 2,0 MIa);

- CO cpepHeun aHepruem camoHanpsxeHusa (ot 2,0 go 3,0 MNa);
- C BbICOKOM 3Hepruem camoHanpsxeHnuna (bonee 3,0 Ma).



NEKUUA 4: OCHOBHbLIE CBOUCTBA BETOHOB

CAMOHANPAXEHME BETOHA - BenmuumHa
npeasaputTenbHOro HanpsxeHuma 6ertoHa, coapgasaemoro B
pe3ynbTare pacumpeHua 6eTtoHa B YyCNOBUAX ynpyroro
orpaHmuyeHun pecdhopmaummn.

BUObI HAMPATIAIOLWEINO BETOHA:

- TAXKenble;
- nerkue.

Hanpslralou.me 6eToHbI B 32aBUCUMOCTM OT 3HAUYECHMUSA
KOHTPpOMMPYEMOro CamoHanpsaXXeHma nogpa3fgensaror Ha:

- BETOH C HOPMMUPYEMOM MAPKOM NO
CAMOHANPAXEHMIO - BH, n3roroBneHHbIX HA OCHOBEe
Hanparawlwero LeMeHTa;

- BETOH C KOMNEHCUPOBAHHOMU YCAAKOM - BK,
M3roToBJfIeHHbIM HA OCHOBE NOopTNaHAUueMeHTa M
pacwuupsaowen nobaskmu.



NEKUUA 4: OCHOBHbLIE CBOUCTBA BETOHOB

YcnoBHoe o0b603HaYeHne OETOHHbIX CMeceH, npeagHa3Ha4YeHHbIX
Ans Hanpararouwnx 6eTroHosB:

BertoHHaa cmecb pana 6eTtoHa € HOpMMpyEeMOM MapKOM no
camMmoHanpsaxeHuro Sp1,2, knacca NnpoYyHocTU Ha cxkartue B40, mapku
no ypoboyknapsiBaemoctu N4, mapkm no moposocroukoctu F,300,
MapKu no sogoHenpoHuuaemoctmn W18:

bCT BH B40 I'N4 F,300 W18 Sp1,2 FroCcrT 32803-2014.

BetoHHaa cmecb aAna 6eToHa C KOMNEHCUpPOBAHHOM YyCaaKoMm,
Knacca NPOYHOCTMU Ha cxxarue B35, MapKu no
ynoboyknapgsiBaemoctu M3, mapkm no mopo3ocrtoukoctu F,200,
MapKkm no sogoHenpoHuuaemocTtn W16:

bCT BK B35 113 F,200 W16 IFocCT 32803-2014.

Mapka Hanparaowero 6eTtoHa No caMmoOHanNpaA>XeHUIo — cpeaHee
3HaYeHMVe npeaBapuTenbHOro HanpaXXeHus cXxaTua
(camoHanps>xeHmsa) Hanparawowero 6erona, Mlfa, B Bo3pacre 28
CYTOK, CO3aaBaeMoro B pe3ynbTare ero pacluMpeHmsa B yCnoBmax
ynpyroro orpaHmueHma pecgpopmMmaumn, € XXeCTKoCTblo,
COOTBETCTBYIOLLEM XXECTKOCTMU CTanbHOM apMmaTtypbl Npm
koadcdmumeHTe oceBoro npoaonbHoro apmuposanusa o, = 0,01 u
mopayne ynpyroctu E_ = 2-10° MMa.



NEKUUA 4: OCHOBHbLIE CBOUCTBA BETOHOB

NMOKA3ATEJIXU KAYECTBA HANPATrAOWUNUX BETOHOB

MAPKU
MOKA3ATEJIN KAMYECTBA
TAXKenbix 6eToHOB nerkmx 6etoHos
- CAMOHANPAXEHME BETOHA
Mapku Hanpsaratouwero 6eTtoHa . .
C KOMNEHCUPOBAHHOMU yCaaKom Sp0,6, Sp0,8, sp1 ’0
MapkKku Hanparawowero 6ertona c . . . .
HOPMMpPYEMbIM CaMOHanNpsXXeHuem Sp1,2, Sp1 !5! Sp2,0, SP3!0! Sp450

CamoHanpsikeHne 6eToHa Sp onpeaenstoT NO TPEM KOHTPOSIbHbLIM o6pa3uamMm-npuamMam
50x50x200 Mmm (npuv ucnonb3oBaHUn We6HA dp. < 10 mm) unu 100x100x400 MM,
oTcpopMOBaHHbIX U TBEPAECHLIUX B cneyuanbHbIX AMHAMOMETPUYECKMX KOHAYKTOpaX,
co3farlumx B npouecce pacwmpeHusa 6eToHa ynpyroe orpaHunydyeHue aecopmauuum,
3KBUBArNeHTHOE NPoAoSIbHOMY apMMPOBaHUIO 0Opa3LoB-NPU3M, paBHOMY 1%.

A
Sp = l_ﬂnEs
06p
A - nonHasa pgecdopmauma obpasua-nprU3Mbl;
losp - ANMHA Obpasua;
U, - NpUBeAeHHbIN Ko3chpMUumMeHT apMmmpoBaHMsa obpasua, NnpMHMMaeMbin paBHbiM 0,01;
E - Mmoaynb ynpyroctu ctanu, npMHMMaemMbin paBHbiM 2-10° MIa.




NEKUUA 4: OCHOBHbLIE CBOUCTBA BETOHOB

NMNOKA3ATEJNN BE®POPMATUBHOCTU BETOHA:

— Mopaynsb ynpyroctu £, MINa (npy NOBTOPHbLIX U yOapPHbIX
Harpyskax, TemnepaTypHbIX BO3JENCTBUSAX) — CNOCOOHOCTbL
MaTepuana ynpyro gecopMmmpoBaTtbhCa npm
MPUSIOXXEeHUM K HeMY CUnbl.

Moaynb ynpyroctn 6eToHa BbipaXaeTcsl KoadpUUNEHTOM
NPONOPLMOHASIbHOCTU MEXOY BENUYNUHON HaNPSXKEHUA U
COOTBETCTBYIOLLEN ITOMY HaAMPSKXEeHU0 BENUYMHOWU YNPYyrou

nedopmaumn.

- Koadbcbuumenr NyaccoHa [/ - BenuYvHa OTHOLUEHMUSA
OTHOCMTESIbHOIro Nonepe4vyHoro cxxarmsa K
OTHOCUTESNIbHOMY NpPOoAOCSIbHOMY PaCTAXXEHMUIO;

- KoadhcdumumeHnt nonepeuHom pechopmaumm VV ;



NEKUUA 4: OCHOBHbLIE CBOUCTBA BETOHOB

NMNOKA3ATEJNN BE®POPMATUBHOCTU BETOHA:

- OTHOCMUTenbHan gedopmauma NON3y4YecTU Npm
c)XaTum u pacTtaXeHum (mepa nonayuyectu), C, MMa1;

- XapaKkrepucTtukKka non3sy4vyectvu @

[Ton3y4ecTb 6ETOHA — 3TO €ro CNOCODHOCTL C TEYEHUEM BPEMEHM
K YBENMUYEHUNIO HEYNPYrMX aedopmaumn gaxke npu NoCToOAHHOM
BEMUYUHE MPUNOXKEHHOIO HANPSHKEHUS.

- Ycapka £y = YMEHbLUEeHNe pPa3MepoB AMEMEHTOB CTPYKTYpbl
beToHa, npoucxogsiime noa BosgencTrememMm dusnko-XMmMm4ecKkmnx
npoueccoB TBepaeHUa 1 B3auMOOEUCTBUA C OKpyKatoLlen cpenou;

- HabyxaHume &, ;- yBENMYEHNE pa3MepoB ANIEMEHTOB
CTPYKTYpbl DETOHA, Nponcxoasiwme npu B3aMmmMmoaencTems c
OKpYy>KatoLLlen cpenou,

- NMpepenbHaa c)KMMaeMoCTb &,
- MpepenbHaa pacTAXUMOCTbD &,



JIEKLMNS 5

TEXHOJIOrnsa MOHOJTIMTHOIO bETOHA
OINAJIYBOYHbBIE PABOTb/

CodepkaHue
1 Knaccudmkauma onanyoku

2 Onany6o4Hble paboTbl

3 Cma3kKa ana onanyo6ku



JNNEKUMA 5: TEXHOJIOIMA MOHOJIUTHOIO BETOHA. OMNAJNTYBOUHbLIE PABOTHI
HopMmaTuBHasa 6a3a

CIN 63.13330.2018 BeTOHHbIE U XXene306eToHHbIe

KOHCTPYKLUMN. OCHOBHbIE MOJZ1I0XXeHUs. AKTyanusnpoBaHHas
peaakuusa CHull 52-01-2003.

Chn 52-103-2007 XXene306eTOHHbIE MOHOJIUTHbIE
KOHCTPYKLUMW 304aHUMN.

Cn 70.13330.2012 Hecywiue v orpaxxgarouime
KOHCTPYKLUMN. AktyanusunpoBaHHaa pegakuma CHull 3.03.01-87.

CNn 435.1325800.2018 KoHCTpYyKLUMKN 6ETOHHbIE U
ene3zobeTroHHble MOHOMIUTHbLbIE. lpaBuia Nnpou3BoOACTBa U
npueMkm pabor.

CTO HOCTPOM 2.6.54-2011 KOHCTPYKLIMN MOHOJINTHbBIE
6eToHHbIE U Xene306eToHHble. TexHuueckue TpeboBaHMsA K
npou3BOACTBY paboT, npaBusia U MeToAbl KOHTPOJIA.

FOCT 34329-2017 Onanybka. O6buime TexHnyeckue
yCJ10BUS.

FOCT P 52086-2003 Onany6bka. TepMMuHbI U onpeaesnieHus.




NEKUUA 5: TEXHOJNIOInmA MOHOJIUTHOIO BETOHA. ONMAJTYBO4YHbIE PAGOThI

TPEGOBAHMSA MO BE3ONMACHOCTU MOHOJINTHbIX KOHCTPYKLIMA

Ona ypoBnerBopeHusa TpeboBaHMAM nO 6e30MacHOCTU MOHOJIUTHbIE
KOHCTPYKUMM [AOJDKHbI MMETb TaKuMe XapaKTepuUCTuku, uUtobbl C
Hapg/ieXkalwen CTeneHbld HaAeXHOCTU MNpU  Ppas/iIMuyHbIX PacuYeTHbIX
BO3AEACTBUAAX B _rNpoLecce CTPOUTENbCTBA M 3KCMJlyaTauuu 3O0aHUN U
COOpPY)XXE€HM O6blIM UCKJIIOYEHbl pa3pylieHus JI6oro xapakrepa WM
HapywWeHUs 3KCNJlyaTauMoOHHOW NMPUroAHOCTU, CBAA3aHHble C NMPUYMHEHUEM
Bpeaa YXM3HU WK 340POBbIO rPpa)kAaH, UMYLLIECTBY M OKpY)XaloLlein cpepe.

Be30nacHOCTb, JSKCMJIyaTauMOHHAsA MNPUroAHOCTb, [AOJIFOBEYHOCTb
KOHCTPYKUMA M papyrue TpeboBaHMsA, YyCTaHaB/IMBaeMble 3ajaHMEM Ha
NPOEeKTUPOBaHUe, AO0/HKHbI 6bITb 06ecneyeHbl BbiNOJIHEHUEM:

- Tpe6oBaHnM K 6€TOHY M ero cCoCTaBnAoLWNM;
- TpeboBaHMi K apMmaType;

- TpeboBaHMM K pacueTaM KOHCTPYKLUMUK;

- KOHCTPYKTUBHbIX TpeboBaHUI;

- TEXHOIOrMYeCKnx TpeboBaHnm;

- Tpe60BaHMM NO SKCNJIyaTaLuumn.



NEKUUA 5: TEXHOJNIOInmA MOHOJIUTHOIO BETOHA. ONMAJTYBO4YHbIE PAGOThI

ONAJTYBOYHbIE PABOTDI

Onany6ouyHbie paboTbl BK/1IOUYAIOT:
- NU3roToBJZIeHMe onanybkm,
- YCTAaHOBKY onany6ku,
- pacnanyébnuBaHue.

Bbi6Op TMNa M pacueT KOMIMJieKTa onaaybku BbINoJIHAETCA
npu pa3pabortke npoekrta npoussoacrea pabot (IMMP).

Tun onanybku BbIGMpaeTcss C yyeToM BMAA MOHOJIUTHOM
KOHCTPYKLUMWU U YCNOBUM NpoOU3BOACTBa pabor.

PacueTt KkoMnJieKkTa onajsybkm npon3BoauUTCs C YYETOM:

- TMPUHATON OPraHM3aLMOHHO-TEXHOJIOTMYECKON CXeMbl
npom3BoacTea pabor,

- TeMna 6eToHMpoOBaHMS,
- CPOKOB AOCTMXXEeHMA pacnanyboyHon NpoyHOCTHU 6eToHa.
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KJIACCUOUKALIUA ONAJNTYBKU

No BUAY GETOHUPYEMbIX KOHCTPYKLIUN:

- onany6bka ans 6eToHMpoOBaHUS BEPTUKAJIbHbIX U
HaKJIOHHO-BEePTUKaJIbHbIX KOHCTPYKLIUN
Pa3/INYHbIX KOH(PUrypaumm,

- onany6ka ana 6eToHMpPoOBaHUA rOPU3OHTAJIbHbIX
U rOPpU30HTaJ/IbHO-HAKJIOHHbIX KOHCTPYKLWH,

- onanybka ana 6eroHunpoBaHus kynonos (cdep,
060s10ueK, cBoaoB),

- onanyb6bka ansa 6eToHMPoOBaHUSA NPOJIETHDLIX
CTPOEHUMN MOCTOB, 3CTaKaA U ApYrux noaobHbIX
COOpPY>XXEHMUHN.
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TUNbl ONAJTYBKM MO EE KOHCTPYKLIMW:

- MenkowmToBasa onanybka (Maccon Ao 50 kr,
[lonycKatoLwas MOHTa) onanybkn Bpy4Hyto);

- KpynHowmuToBas onasny6bka (Maccon 6onee 50 kr);

- 6no4yHan onanyb6ka (cocrosias U3 NPOCTPaHCTBEHHbIX
6510k0B):

- onany6ka BHewHero KoOHTypa (bnok-popma) ang
6eTOHNMPOBAHNSA 3aMKHYTbIX U OTAE/IbHO CTOSALWMX
KOHCTPYKLMMW TUMNA KONOHH, CTyNneH4YaTbiX (PyHAaMEHTOB,
POCTBEPKOB 1 Ap.,

- onanyb6bka BHyYTpeHHero KoOHTypa A1 6eToOHMpoBaHUS
BHYTPEHHEN NOBEPXHOCTU 3aMKHYTbIX sueek (HanpuMmep,
KBApPTUP, KOMHAT, IMMTOBLIX LIAXT),

- onanybka BHyTpeHHero (BHeLLUHero) KoOHTypa pa3beMHas
WM Hepa3beMHas;
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TUNbl OMNAJIYBKU MO EE KOHCTPYKLIUMN:

- 06beMHO-nepecTaBHana onanybka, cocTosllas u3 cexkumm
[1-06pa3Hon dopMbl nn M-06pa3HbIX NOMYCEKLIMN, KOTOPbIE
Npu YCTaHOBKE B paboyee nosioxXeHne no3sBonsaioT
0HOBPEMEHHO B6ETOHMPOBATb CTEHbI N NEPEKPLITUS;

- CKoJb3siLas onanybka, nepemeliaeMas BepTUKaIbHO
[IOMKpaTaMn no Mepe 6eToOHMPOBaHUSA KOHCTPYKLMU U
COCTOSILLAs U3 WMTOB, IOMKPATHbBIX paM, JOMKPATHbIX
CTEPXXHEW, NOABEMHbLIX MEXaHN3MOB (4OMKPATOB, HACOCHbIX
VNN ApYrmx NOAbEMHbIX CTaHLUMN) U TEXHONOMMYECKMX
3n1eMeHToB (paboumn nosn, NoagMOCTH);

- rOpU30HTaJIbHO-NepeMeLLaeMas onany6bka,
nepemMeLlaemMas ropMsoHTaIbHO Mo Mepe 6eTOHMPOBAHUS
KOHCTPYKLIMU, U COCTOALLASA U3 LLIMTOB, HECYLLUX,
NoAAEPXXUBAIOLLMX, COEAUHUTENBHBIX 3/IEMEHTOB U
MEXaHU3MOB /19 NepeMeELLEHUS;
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TUNbl ONAJTYBKM MO EE KOHCTPYKLIUW:

- NoAbEMHO-NepecTtaBHan onanybka, cocrosLlas 13
LLINTOB, OTAENSAEMbIX OT 6ETOHMPOBAHHOW MOBEPXHOCTY
Npy NOAbEME, a TaKXKe NOAAEPIKMBAIOLLMX, KPENEXKHDIX,
TEXHONOMMYECKUX SIEMEHTOB M NPUCNOCOBNEHUIN Ans
NoabeMa;

- NTHeBMaTHU4yeckasn onanybka, cocrosilas un3
bopmoobpasytoLLen rmbkon Bo3a4yxXoonopHOM 060/104KH
NN NMHEBMATUYECKMNX MOAAEPXKNBAIOLLMX 3/TEMEHTOB C
bopMoobpasytoLLen 060/104KO0N, NOAAEPXKUBAEMDIX B
paboyeM NonoXxXeHnn n3bbITOYHLIM AaBIEHNEM BO3AYXa;

- HecbeMHan onanybka, cocrosilwas U3 WMToB
(naHeneun, 6;10K0B, MIACTMH), OCTAOLLMXCA NOC/E
6ETOHMPOBAHUSA B KOHCTPYKLIMU, U MHBEHTAPHbIX
noaAep>XMBaoOLWMX SNIEMEHTOB.
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TUMNDbI OMNAJIYBKN 1O _MATEPUAJIAM _NPEOBJIAAAOLIUX
HECYLLUUX U POPMOOBPA3YHOLLINX 3JIEMEHTOB:

- CTaJIbHaA;

- aJIIDMUHNEBAaN;

- N1aCTUKOBaN;

- AepeBsAAHHaNA;

- KOMbMHMpOBaHHaA.

TUMNbI ONAJTIYBKM 10 OBOPAYNBAEMOCTM:

- onanybka pa3oBOro npMMeHeHus, NpMMeHEHNE KOTOPOM
OCYLLIECTBNSIETCA OMH pa3, HanpuMep HECbEMHas, UNn As
YHUKaNbHbIX, HEMOBTOPSEMbIX KOHCTPYKLIMIA;

- UHBEHTapHas onanyGKa — Angd MHOIroKpaTHOro
NPUMEHEHUAS.
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TUNbI ONANTYBKUM no npyMeHeMOCTU NpPU pas/InM4yHOMU
TeMnepaTtype Hapy)>XHoro Bo3iyxa U xapakrepy
BO3EeUCTBUS OonaJslybkun Ha 6eToH:

- HeyTenJiIieHHas onany6ka, npeaHasHaueHHas ans
6eTOHMPOBaAHNS MPU MOSIOXUTENbHBLIX TeMMepaTypax HAPY>KHOro
BO34yXa;

- yTenneHHas onany6ka, npegHasHaveHHas ans
npefoxpaHeHusi 6ETOHa OT 3aMep3aH1s U OXNAKAEHUS B 3UMHUX
YCIIOBUSIX, OT MEPErpeBa B YC/IOBUSX XXapKoOro KNuMaTa;

- rperowas onanybka, npenHasHaueHHas ans 6ETOHUPOBAHWS
KOHCTPYKLIMN B YCITOBUSIX HU3KUX TEMMNEPATYP OKPY>KatoLLIEro
Bo3ayxa (oT +5 °C), a Takke Ansa yckopeHust TeepaeHuns 6eTtoHa Kak

B IETHUX, TaK N B SUMHUNX YCIOBUAX,

- cneluaszibHas onanyGKa, npuMeHdaeMasa ana npuaaHug
6eToHY MM NoBepxHOCTM 6eTOHa cneumarnbHbIX CBOUCTB, B TOM
yncne cosaaHune penbeda, NOBEPXHOCTU C MOBbILLEHHOM
MNOTHOCTbIO, @ TaKXe C NepeMeHHbIM TEPMUYECKUM
CONpOTUBJIEHUEM U Op.
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TUNbl ONAJTYBKMU
Onany6ka 6anok n purenemn

1 - nany6a (paHepa naMMHuUpoBaHHaN);
2 - 6anka npoponbHas;

3 - nonepeuHas onopHan 6anka;

4 - 6pyc pepesaHHbIN;

5 - npoponsHan onopHan 6anka;

6 - KpoHLUTEMH onaTyOKM purens;

7 - CTOMKa ONOopHan TeNeckonuuecKast;

8 - BWWa yHMBepcannHas
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Onanyboy4Hble paboTbl. Cxema COOpKU 3rIeMeHTOB
onanyoKkun nepeKkpbITUS

YHueunka

Lomkpam

Cmolika dobopHas

Puzene

Cmoiika cmapmoeas

Lomkpam
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Onany6ka nepekpbiTUN

HQ MenecKonuYeckux cmouKkax HaQ 00 beMHbIX CMoUKax
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CxeMbl YCTAHOBKMW OnasnlybKku CTeH U KOJIOHH
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OCHOBHbIE 3/1eMeHTbl onanybku crteH
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OCHOBHbIE 3/1eMeHTbl OnasiybKku KO/MI0OHH

KpoHwmetH
nogmocmeu
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HByxypobrebui
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- 3 — nodkoc
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2- aHKep € 2auxou;
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OCHOBHbIE 3J/1IeMeHTbl OnasnybKn IeCTHUYHOro Mapiua
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CMA3KA OMNMAJNTYBKM

NMoBepXHOCTb onanybku, conpukacaroLyrocs C
6eToHOM, Nnepen yknaakon 6eToHHON cMmecu
Heo6xoANMO NOKPbITb CMAa3KOM.

CMa3Ky cnegyeTr HAHOCUTb TOHKUM CJZI0EM Ha
TLiATE/IbHO OYMLLEHHYIO NOBEPXHOCTb.

He oonyckaeTcs nonagjaHMe CMa3Ky Ha apMaTypy M
3aKJlaAHble AeTaliu.

NMoBepxHOCTb onanybku nocne HaHeceHMUs Ha Hee
CMa3Ku cneayer 3almilaTh OT 3arpsi3HeHUs, A0XXAA U
COJIHEUYHbIX JIYyueMn.
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BUAbl CMA3SOK J1A ONAJIYBKHU

Buabl CMa30K B 3aBMCUMMOCTU OT Ha3HAYEHUSA:

- CMa3Ku A1 IeTHero nepvoaa pabor;

- CMa3KM 18 3MMHero nepvoga pab6or.
Buabl CMa30K No (oM3n4YecKoMy COCTOSIHMIO:

- YKMAKOCTH;

- BMYJIbCUM;

- aucnepcum;

- NacTbl.

Buabl CMa30K No BuAy OCHOBHOrro hyHKLMOHAJIbHOIO
MaTepuana:

- Ha OCHOBE 3MYJ1bCOJ10B,
- Ha OCHOBE€ MUHEPAJ/IbHbIX U CUHTETNYECKMX Maceéel,

- Ha OCHOBe npouunx npoaykros (oTpaboTka Macen,
YXXUPbI, NONIMMEpPbI, NapaduHbl U Nnpoyee).
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B KauecTBe CMa3ku ANs onaaybKu NnpuMeHaIoTCA:

- 9MVYJ1bCOJ1 — cMa3biBaloWas 3MyNbCUSA NPO3PaYHO-XXENTOro Nnu
CBET/10-KOPMYHEBOIO LiBETA, COCTOSALLAsa U3 MUHEpanbHbIX Macern,
3MY/IbraTOPOB, aHTUKOPPO3UMHBIX U Pa3/IMYHbIX aKTUBHbIX BELLECTB.

IOMVYJ1bCOJ1 DKC-A, SMYJ1bCOJ1 9KC-UM: TeMnepaTypa
npuMeHeHuns: — 15°C ... + 40°C, pacxoa: 1 n/15 kB. M.

-  AHI'POJ1 — nponssogntcsa nyteM CMeLIMBaHUSA CUHTETUYECKNX
OpraHN4YecKUx COeQNHEHUN C HEOPraHNYEeCKUMN (SMYrbraTopsl,
aHTUKOPPO3UHble A0OaBKN, NeHoracuTenn),

Temnepatypa npumeHeHus: — 32°C ... + 40°C, pacxoa: 1 n/15 kB. m.

- METPAMMH 7-05 — cMa3ka ansg onanybkm Ha oCHOBE MUHEPASTbHOro
Macna OT CBET/I0-XXENTOoro A0 CBET/10-KOPUYHEBOIO LIBETQ,

TemnepaTypa npuMeHeHus: — 30°C ... + 90°C, pacxoa: 1 n/50 kB. M.

Mo>KeT HAHOCUTbLCS Ha pa3nnyHble BUAbI onanybkn (MeTannnyeckue
dopMbl, AepeBsiHHas onanybka, naMMHMpoBaHHas paHepa, NNaCTUKOBLIE
opMbl U Ap.) NPU U3roTOBIEHNN BETOHHbBIX U3ENNA, MOBEPXHOCTb
KOTOPbIX AO/MKHA ObiTb YACTON U MMAAKOWN U ANS 3aWUTbl METASITMYECKUX
(OpM OT KOppO3uM.



JIEKLUMS 6

TEXHOJIOrns MOHOJIMTHOIo
BETOHA. APMATYPHBbBIE PABOTbI

Coodep)xaHue
1 Knaccudmkauma apmaTypHOro npokara

2 ApmaTypHble paboThl

3 3awmTa apMaTypbl OT KOPpPO3uun
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HopMmaTuBHasa 6a3a

FOCT 34028-2016 lNpokaTt apMaTypHbIu Ans
Kesie306eTOHHbIX KOHCTPYKUMNA. TeXHuYeckue ycroBus.

FOCT P 52544-2006. NpokaT apMaTypHbIN
CBapuMBaeMbIN NnepuoanyecKkoro npoduns Kiaccos
A500C n B500C ans apMmupoBaHuna xene3obeToHHbIX
KOHCTPYKUMN. TeXHNnUeCcKne yCcsioBuUsl.

FOCT 6727-80 NpoBosIOKa U3 HU3KOYI/1epoaAnuCTOMN
CTaNIn XONIOAHOTSAHYTaA A1 apMUpPOBaHUNA
YKene306eTOHHbIX KOHCTPYKLUMN. TeXHuUYeckue yCcioBusl.

F'OCT 3282-74 lNpoBoJsiOKa CTaJibHafA
HU3Koyrnepoaucras obwero HazHayeHus. TexHuyeckume
YC/10BMUA.
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[OANna n3roTtoBsieHNss apMaTyYpPHbIX U34e/IMA UCNOJIb3YHOTCA:

- NMPOKaT apMaTypHbIu AnamMmeTpomMm ot 4 no 40 MM rnagkoro
npocduna knacca A240 n nepuoanyeckoro npocpunsa
knaccos A400, A500 n A600, npeaHa3HauYeHHbIN Anna
npMMeHeHUs Npu BO3BeAE€HUN MOHOJIUTHOIO
xene3obeToHa,

- MPOKAT apMaTypPHbIN NepuoanYecKoro npodunis Kiaccos
An600, AS00 n A1000, npeagHa3HaYeHHbIN ANs
rnpUMeHeHns Npu apMUpPoOBaHUM NpeaBapUTesibHO
HanpsYXeHHbIX XXene306eToHHbIX KOHCTPYKUuMK no NOCT
34028-2016 (B3ameH I'OCT 5781 n NOCT 10884);

- NPOKaT apMaTypHbIX CBapuBaeMbIN NepuoanvYecKoro
npodpuns anameTpom ot 4 oo 12 mm knacca B500C no roCTt
P 52544-2006; (B — xonoaHopaedopMmpoBaHHbiN, C —
CBapuBaeMbliN);

- MPOBOJIOKA XOJIOAHOTSAHYTAas U3 HU3KOYI1epoAUCTOMN
ctanu anamertpom 3,0, 4,0 n 5,0 MM knacca Bp-1 no NOCT
6727.
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OAnsa apMnpoBaHUs MOHOJIMTHbIX
»Xene3obeToHHbIX KOHCTPYKLMA MCNOJb3YHOTCS
apMaTypHble n3genvsa:

- oTAEeJIbHbIE CTEPXXHM,
- NIOCKUE CETKM,

- NIOCKUE KapKachbl,

- NPOCTPaHCTBEHHbIE KapKachbl,
- 3aKs1aiHble geTanm.

ans BSI3KMU apMaTypPHbIX nsaenum

MCNOJIb3yeTCs CTaJibHas HU3Koyriepoaucras
npoBoJioka obuwero HasHauyeHua no TOCT
3282-74.
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Knaccucdpumkaumua apMaTypHOro npokara
no NOCT 34028-2016
1 Mo Ha3Ha4YeHMIOo:

- ana apmupoBaHua XXBK B 3aBMCMMOCTU OT YpPOBHSA
npepena Ttekyyectu o, (0q2), H/MM?, no knaccam:

A240, A400, A500, A600;

- ONA apMUMpOBaHUA npeaBapuTesibHO-HaMNpsXXeHHbIX
XXBK B 3aBMCMMOCTU OT YPOBHSA npefesia TeKyvyecTtu
0. (0¢2), H/MM?, no knaccam: An600, A800, A1000.

2 Mo koHcdurypaumm nepmogunueckoro npodpmna - Ha

¢dopmbli: 1d, 2, 3d, 4.
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dopmbl nepuoanyveckoro npodpuns:
2c|) (cepnosunglu)

1c|) (KonbueBou)

3d (TpexcToOpoHHUN)
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3 Mo COCTOAHUIO NOCTABKM:
- B NpyTKax MepHou anuHbl (MA);
- B NIPpyTKaxX MEpPHOM AJIMHbI C HemepHou (MA1);
- B NpyTKax HemepHou anunbl (HA);
- B MOTKaX.
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4 lNo reoMeTpnyYeCKMM NapaMeTpam:
- rnaakoro npoduns - knacca A240;
- nepunoanyeckKkoro npocgpuns: A400, A500, A600, An600, AS00 n A1000.

5 Mo rpynnaM npeaesibHbIX OTKJIOHEHMW MAacCbl 1 M ASINHDI
rnpokaTta nepuoauueckoro npodpuns - OM1 n OM2.

6 Mo Habopy TexHnuyecknx TpeboBaHuM:
a) cBapuBaeMbiu BCceMMu cnocobamm ceapku - C;
6) kaTeropmm NNaCTUYHOCTM:
- NOBbILEHHOMU - H;
- BbICOKOM (AN CEUCMNYECKM CTOMKOro npokarta) - E;

B) C TP€60BaHMAMMN K CTOMKOCTU NPOTUB KOPPO3UOHHOIO
pacTpeckuBaHus - K;

r) C TpEGOBaHMﬂMM K BbIHOC/INBOCTHM NPpU MHOINOKpPaTHO
NMOBTOPAOLUNXCA UMKITUHECKUX Halrpy3Kax - Y;

A) ¢ TpeboBaHMAMM NO peslakcalmMm HanpsixeHuun — P;
€) No OBaJZIbHOCTU Npoduns:
- MOBbILUEHHOM TOYHOCTU - OB1;
- 06bIYyHOM TOYHOCTH - OB2.
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NMPUMEPbDI YCNTOBHbIX OEO3HAYEHVU NMPOKATA MO FOCT 34028-2016
NP NOCTaBKE B NPYTKaX.

MpokaTt rnapgkvn, B npyrtkax, mepHon (MA) anuHbl 9000 MM,
anameTpomMm 12 MM, knacca A240:

MpyTox MA-12x9000-A240 IrOCT 34028-2016

NMpokat nepuoaunuyeckoro npocdhuna d¢opmbl 1¢d, B npyTKax,
HemepHou (HA) pnmHbl, anametrpom 10 MM, C npeaenbHbIMMU
OTKJIOHEHUsIMM No Macce 1 M anuHbl Aansa rpynnol OM1, o6biyuHOMN
TOYHOCTM no oBanbHocTM OB2, knacca A500, co craHAaApPTHbIMMU
TpeboBaHNAMM:

MpyTok 1¢h-HA-10-OM1-OB2-A500 FOCT 34028-2016

NMpokaTt nepuoanyeckoro npocpunsa cdpopmol 2, AN apMMpoBaHUs
npeaBapuTesibHO-HANPSYKEeHHbIX YXene306eTOHHbIX KOHCTPYKLUH, B
npyrtkax, mepHou 9000 MM ¢ HemepHou gnuvubl (MA1), aAmamerpom
15 MM, Cc npegenbHbIMM OTKJIOHEHUSIMM MO Macce 1 M ANIMHbI Ansa
rpynnbl OM1, knacca An600, ¢ Tpe6oBaHMEeM K CTOMKOCTU NPOTUB
KOpPPO3MOHHOro pacrpeckuBaHms (K):

MpyTok 2¢h-MA1-15 x 9000-OM1-An600K rOCT 34028-2016
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NpPpU NOCTaBKE B NPYTKaX.

NMpokaTt nepuoaunueckoro npocduna d¢opmbl 2, AN apMUMpoBaHUSA
npeaBapUTe/IbHO-HAMNPSYXXEHHbIX  YXeNe306eTOHHbIX  KOHCTPYKUMWA, B
npyrtkax, mepHon 9000 mm c HemepHou anuHbl (MA1), amameTpom 15 MM, C
npeaesibHbIMM OTKJIOHEHUMSAMM MO Macce 1 M anuvHbl ana rpynnbi OM1,
knacca A600, ceapuBaembin (C), BbicokoU kaTeropmm nnacruuHoctm (E), ¢
TpeboBaHMSIMM K BbIHOC/IMBOCTUM MNpPU MHOrNOKpaTHO MNOBTOPSOLMNXCS
UMKNIMYeckux Harpyskax (YY), ¢ Tpe6oBaHMeM K CTOMKOCTM NpPOTUB
KOPPO3MOHHOro pacrpeckusanusa (K):

MpyTok 2¢p-Mf1-15x9000-OM1-A600CEYK IOCT 34028-2016

NMNpu NOCTaBKE B MOTKaAX:

NMpokat nepuoaunyeckoro npodpunsa cpopmnbl 3¢, B MOTKax, Anametpom 10
MM, C npepe’si. OTKJIOHEHUSIMM MO Macce 1 M AnmHbl ansa rpynnbl OM2,
knacca A500, ceapuBaeMbii (C), noBbileH. kaTeropun nnacrmuyHoctu (H):

Mortok 3¢p-10-OM2-A500CH IF'OCT 34028-2016

NMpokat nepunogunyeckoro npodpunsa cpopmbl 2¢p, B MOTKaAX, AMaMeTpom 12
MM, C npeaenbHbIMU OTKJIOHEHUSIMM NO Macce 1 M anuHbI ana rpynnbl OM2,
knacca A500, C rapaHTUpPOBaAaHHOM TMNPOYHOCTbIO KpPecToob6pa3HbIX
CoeANHEHUN KOHTAKTHO-TOYEYHOU CBapKOM:

Mortok 2¢p-12-OM2-A500 IOCT 34028-2016 c yyeTrom 6.1.4.2




NEKLUUA 6: TEXHOJNOInA MiOHOJITHOIO BETOHA. APMATYPHbBIE PAGOTbI

APMATYPHbLIE PABOTDI

ApMaTypHble usgenuvs, u3arotoBJiIeHHbIe B
3aBOACKMX YC/TIOBUAX, AO/HKHbI AOCTABJ/IATbCA Ha
CTPOMMJIOLLAAKY KOMMJIEKTHO M CK1aANpPOBaTbCA B
cooTBetrcTtBum c INMNP.

OTaenbHble CTepPXXHU, MNJIOCKUE KapKacbl U CETKU
cnefayert nepeso3nTtb Naketamm B ropusaoHTa/ibHOM
NMNOJZIOXKEHUMN.

Macca nakeTa He AO/HXHA npeBbIWaThb 3 T.

NMpocTpaHCTBEHHbIe KapKacbl He06xoANMO rpy3uTb,
nepeBo3vnTb U pa3rpyxatb TakKMM o6pa3oM, YTOODI
OHM He aechopMupoBaINCb NOoA AEUCTBUEM
Cco6CTBEHHOM MACChl.



NEKLUUA 6: TEXHOJIOIA MOHOJIUTHOIO BETOHA. APMATYPHBIE PABOTbI

CxeMa cknagmMpoBaHUSA OTAESIbHbIX CTEP)KHEMN
M MeTaJIJIoNnpoKaTa

lepebsnnasn
7 npoknadka

lepebsnHas

apmamypa
nodknadka

. He doqee |

 He Oonee 15 m

Aepebanusit cmennax




NEKLUUA 6: TEXHOJIOIA MOHOJIUTHOIO BETOHA. APMATYPHBIE PABOTbI

CxeMbl CKNagupoBaHuA
apMaTypHbIX U3gesiM1M B NakeTax

ApMaTypHble CeTKM ApMaTypHble CTep)XHU B NaKeTax MeTannonpokart

lepebanupi x)

Hacmun ,ﬂmﬁﬂ”"” fepebanuas
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NEKLUUA 6: TEXHOJNOInA MiOHOJITHOIO BETOHA. APMATYPHbBIE PAGOTbI

NMorpy3o4Ho-pa3rpy3ouHbie paboTbl apMaTypPHbIX
n3aenumn maccoun 6onee 30 Kr 1 X NOABEM Ha BbICOTY
6onee 1,5 M AOMKHBI NPOU3BOAUTDLCS C
MCNOJIb30BaHMEM CpeaACTB MeXaHu3auum.

NMakeTbl OTAE/IbHbIX CTEPXXHEU U CETOK cneayert
XpaHUTb pa3aesibHO No MapkKaM B LUTabensix BbICOTOU
He 6onee 2 M.

PYyNOHbI CETOK CKN1aaupyroTcs He 6osiee ueM B TpM
apyca. lNpu cknaanpoBaHun Mexxay WTabenssMm ceTok
AoJKeH 6bITb cBO60AHbIN NpOXoA LUMPUHOWN HE MeHee
0,5 m.

NMpoxoabl MeXAay CKlaanpyemMon apMaTypoum m
CTEHOM WJIN KOJIOHHOMW AOJ/KHbI 6bITb HE MeHee 1 M,
MeXAy nepekpbiTUEM 34aHUSA U CKNaanpyeMomn
apMaTypoM — He MeHee 1 M, MeXXAly CBETUJIbHUKOM U
cKJlagMpyeMon apMmatypou — He meHee 0,5 M.



NEKLUUA 6: TEXHOJNOIMA MOHOJIUTHOIO BETOHA. APMATYPHBIE PABOThI

CxeMa apMMPOBaHUA CTEH NJIOCKUMU CETKaMM

Yrmarobrxa RAOCKUX CEMOK
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JIEKLIUA 6: TEXHONOINMMA MOHOJIMTHOI'O BETOHA. APMATYPHbLIE PABOTHI
CxeMa apMUMpPOBaHUA CTE€H NJIOCKUMU CETKaMM

FTA7 7 FTA7 2
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1 - nnockas ceTka; 2 - apMaTypHbie BbINYCKU U3 NJIUTDI
nepexkpbiTus; 3 - BA3aJibHasA NMPOBOJIOKA; 4 - OTTAXKA;

A - apMmaTypLUMK



JIEKLIMA 6: TEXHONOIMMA MIOHOJIUTHOIO BETOHA. APMATYPHBIE PABOTHI
CxeMa apMUMpPOBaHUA CTE€H NJIOCKUMU CETKaMM
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1 - NNocKana ceTKa; 4 - OTTAXKKA;
5 - UTHBEHTapHble NOAMOCTHU; A - apMaTypLUUK



NEKLUUA 6: TEXHOJNOInA MiOHOJITHOIO BETOHA. APMATYPHbBIE PAGOTbI

MuHMMaNbHbIE PACCTOSSHUA B CBETY MexAay
CTEPXXHSIMU apMaTypbl AO0/HKHbI 06ecrneuynTb
COBMeCTHYI0 paboTty apMaTypbl C 6€TOHOM U
KauyeCTBEHHOE U3roToBJ/IEHUEe KOHCTPYKLIMA U
COCTaBJISAITb HE MeHee:

- Hanbosnbluero AunaMmeTpa CTepXKHS;

- 25 MM — Npy1 ropu3oHTasIbHOM WUJIN HAKJIOHHOM
NnoJ1I0)XeH!UM CTep)XxHen npu 6eToHMpoBaHuun Ansa
HM)XHEU apMaTypbl, pacrnoJjio)XXeHHOU B OAVUH UK ABa
PAAa,

- 30 MM — TO XXe, A1 BepXHeu apMaTypbl;

- 50 MM — TO e, Npu pacnosIoXXeHUN HMKHEN
apMaTypbl 6osiee ueM B ABa psiaa (KpoMe CTep)XHeun
ABYX HMXXHUX PAAOB), @ TaKXXe Npyu BepTUKaJZibHOM
NoJ1I0)XeHUMU CTep)XxHen npn 6eToHMpoBaHUMN.



NEKLUUA 6: TEXHOJNOInA MiOHOJITHOIO BETOHA. APMATYPHbBIE PAGOTbI

HanbonbLimne pacCcTosHUA MeXAay OCAMM
CTep)>XHeWu NpoaoJZIbHOU apMaTypbl AOJHKHDbI ObITb:

a) B narnbaembix aneMmeHTax — He 6onee 400 MmmM;

6) B IMHEeNHbIX BHELLEHTPEHHO OKaTbIX
3J/IEMeHTaXxX:

- He 6onee 500 MM B NJIOCKOCTU U3rnba,

- He 6onee 400 MM B NMNJIOCKOCTH,
nepreHauKyISspHOM K NJ10OCKOCTU U3rnba.



NEKLUUA 6: TEXHOJNOInA MiOHOJITHOIO BETOHA. APMATYPHbBIE PAGOTbI

3awmTa apMaTypbl OT KOPpPO3umn

MuHuManbHO AonycTuMas TOJILWMHA 3aLlUTHOIo C/nos
6eToHa B 3aBUCMMOCTM OT cpeAbl 3KCrJiyaTauMn MOHOJIMTHOMU
KOHCTpYKUMM no NOCT 31384-2017 3awmTta 6€TOHHbIX U

Kenie306eTOHHbIX KOHCTPYKLUMUUA OT Koppo3unu. O6buime

TexXHnuYeckune TpeboBaHus.

Knaccol cpep akcnsiyaTaumm

Hearp
eccus

XnopuaHas Koppo3us

Mpouue

3aMopaxuBaHue-

XnMunueckasn

Has Kap6onusauns oTTaMBaHue Koppo3us
Tpe60BaHMe Mopckas Boaa XNI0pUAHbIE

cpenpa BO3AEeNCTBUA

MUHAaekcbl cpen 3KcrlyaTauum

XO |XC1|XC2|XC3|XC4|XS1|XS2|XS3|XD1|XD2|XD3| XF1 | XF2 | XF3 | XF4 | XAl | XA2 | XA3
MuHuManbHan
TOJLMHA
T voon | 20 [30] 35 50 50 50 35/40|50
6eToHa, MM




NEKLUUA 6: TEXHOJIOIA MOHOJIUTHOIO BETOHA. APMATYPHBIE PABOTbI

PdukcaTopbl TOJILWMHDbI 3aLlLMUTHOro csnos 6eTtoHa
®C cTOMKa Ha rpyHT «Kpyrnbin» |/ «Koneuko»

«KoHyc»




NEKLUUA 6: TEXHOJIOIA MOHOJIUTHOIO BETOHA. APMATYPHBIE PABOTbI




JIEKLINS 7

BETOHUPOBAHME
MOHOJIMTHbLIX KOHCTPYKLIUW

Coodep)xaHue

1 BeTOHHbIe paboTbl. CNocoObLI nogauun, yknagkm v ynnoTHeHUs
O0eTOHHOW cMecHU

2 Yxop 3a yNnoXeHHbIM 6ETOHOM

3 TexHONorus 3aMMHero 6eToHMpPoBaHUA



NEKUUA 7: BETOHUPOBAHME MOHOJIUTHbIX KOHCTPYKLIUA

beToHHbIe paboTbl

Npu pa3paboTke npoekTa Npou3BOACTBa
pa6ot (MNMMNP) ana BbinosiHeHNsA 6eTOHHbIX
paboT A0/MKHDbI 6bITb NPpeAyCMOTPEHbI:

- BbI6GOp TMNa M pacyeT KOMIJIeKTa
onanyb6ku;

- 060cHOBaHMe cnocoba noaaum M yKnaakm
6eTOHHOM cMecH;

- Bbi6bop 6eTOHOYKJ/1afA0MHOIr0 KOMIJIEKCA;

- pa3paboTka TexHOJ/I0rM4YecKoro
pernaMeHTa 6eToHMpoOBaHuUS.



NEKUUA 7: BETOHUPOBAHME MOHOJIUTHbIX KOHCTPYKLIUA

Cnocob6 nogaum 6eToHHOU cMecu Bbibupalor
Nno pac4yeTHOMY 3HaU€HUI0O UHTEHCUBHOCTH
6eToHMpoOBaHMUS.

Cnocob yknaakun 6eToHHOU cMecH
OCYLLECTB/IIeTCA C YYUETOM reoMeTpmm m
cTeneHn apMmMpoBaHUSl KOHCTPYKL MU, CBOUCTB
6eToHHOM CMecCH.

Bbi60op 6eTOHOYK/1AaA04YHOIr0 KOMIJ1IEKCa
3aBUCUT OT BuUAa 6eTOHMpyeMoOn KOHCTPYKLIUM,
KZIMMaTUUYeCKUX YC/I0BMU, CUTYALlIMOHHDIX
YCJ/IOBUX CTPOMUTEJIbHOM MJIOLLAAAKHU, CPOKOB
npounssoacTBa pabort, TeMna 6eToHMpoBaHMA.



NEKUUA 7: BETOHUPOBAHME MOHOJIUTHbIX KOHCTPYKLIMHA

MNpu BbI6bOpe cnocoba nogaum 6eToHHOMU
cMecu HeobxoanMO yunTbiBaTb TpeboBaHus No
obecneueHmnto:

- MMHUMU3ALMM Neperpy3ok 6eToHHOMU
cMecu;

- AOMYCTUMOM BbICOTbI cOpacbiBaHUSA
6eTOHHOU cMecuH;

- 3almTbl 6€TOHHOM cMecHu OT aTMOoCchepHbIX
0Ca[lKOB;

- TpebyemMomn TeMnepaTtypbl Npyu yKiaake B
onanybky B 3MMHUX YC/10BUSIX.



NEKUUA 7: BETOHUPOBAHME MOHOJIUTHbIX KOHCTPYKLIMHA

CxeMma nogaum 6eTOHHOM CMecH

Cnocobbl yknagku
6eTOHHOU CMecH

«ABTO6ETOHOCMECUTENb — JIOTOK —
onany6ka>: npu BbicoTe cbpoca cmecu
[o 2 Mm;

«ABTO6ETOHOCMECUTENb — JIOTOK —
x060T — onanybka>: npu BbicoTe c6poca
6onee 2 M

FPaBUTALMOHHbLIN:
- aBTo6beTOHOCMecUTeNun C JIOTKaMm
(>xenob6ammn) c HenocpeacTBEHHOM
nopauen cMecu B onanybky

«ABTOBETOHOCMECHUTEJIb —
TpaHcnopTép — xo060T — onany6bka»

MexaHu3upOoBaHHbDbIN:
- aBTobeToHOCMEcUTenm ¢
TPaAHCNOPTEPHOM NIEHTOW;
- 6eTOHOYKJIAAUYNKU JIEHTOUYHbIE CAaMOXOA.

«ABTO6eTOHOCMEcUuTenb — 6yHkep —
KpaH — onanybka»

- MOBOPOTHbIE UM HENOBOPOTHbIE 6aAbM
eMkocTbio oT 0,5 oo 2 M3, nepemeLjaeMbie
npu NOMOLUM KpaHOB

«ABTO6ETOHOCMECUTENb —
6eTOHOHACOC — MaHUNYIATOP
(6eToHOpacnpenenuTenbHan cTpena) —
onany6ka»

- 6€eTOHOHACOChI C
6eToHOpacnpeanenuTesnbHON CTpenou
(aBTo6eToHOHacockl - oo 50 M no
ropu3oHTaNIn U BepTUKanu;
cTauMoHapHble 6eToHOHacoCbl — A0 350 M
no septukanu, go 1000 m no

BM6pokoHBenep — onanybka»

rOpU30HTaJIN)
«ABTO6ETOHOCMEcHuTesNb — 6yHKkep — |- BU6pokoHBenep (Bub6poxxenoba c
KpaH — Bubponurtartesnb — Bubponutatenem)




NEKUMA 7: BETOHUPOBAHUE MOHOJNUTHbIX KOHCTPYKLIUA

ABTOb6eToHOCMecuTesNnb
(BMecTuMocTb 6apabaHa ot 6 o 12 m3)




NEKUMA 7: BETOHUPOBAHUE MOHOJNUTHbIX KOHCTPYKLIUA

ABTO6ETOHOCMECUTESIb C TPAHCNOPTEPHOMU
neHtoun K-12




NEKUMA 7: BETOHUPOBAHUE MOHOJNUTHbIX KOHCTPYKLIUA

beToHOYyknagumk b-1

1 - CKMNOBbLIN NOAbBEMHMUK; 2 - BUGPOIXKENob6;
3 - NPOTUBOBEC; 4 - TPAKTOP; 5 - JIGHTOUYHbIA KOHBEeWep



NEKUMA 7: BETOHUPOBAHUE MOHOJNUTHbIX KOHCTPYKLIUA

HenoBopoTHble 6aaby eMKOCTbIO 10 2 M3




NEKUMA 7: BETOHUPOBAHUE MOHOJNUTHbIX KOHCTPYKLIUA

NMoBopoTHble 6aabu eMkocCTbiO OT 0,5 o 2 M3




NEKUMA 7: BETOHUPOBAHUE MOHOJNUTHbIX KOHCTPYKLIUA

ABTO6ETOHOHACOC C
6eToHOpacnpenenuTenbHON CTpPesion




NEKUMA 7: BETOHUPOBAHUE MOHOJNUTHbIX KOHCTPYKLIUA

CtaumoHapHbIin 6eTOHOHACcOoC




NEKUUA 7: BETOHUPOBAHUE MOHOJNMUTHbLIX KOHCTPYKLIUMA

Bubponuraresib NPUMEHAIOT ANA nepeMelleHns 6eToOHHOMU
CMeCM Ha OorpaHuyYeHHble paccTossiHuA. OH UMeeT LUMPOKYHO
NPUEeMHYI0 YacCTb Koprnyca Ansa 3arpy3km 6eToHHOU CMecCbio U3
aBTobeToHOCMecUTeNa M y3Kyro pa3rpy304Hylo, BbilaloLyHO
CMeCb B KOHCTPYKLLMIO.

1 - nepexoaHOM NIOTOK, 2 - BUbpaTopsbl, 3 - Kopnyc, 4 - NON103bs



NEKUMA 7: BETOHUPOBAHUE MOHOJIUTHbIX KOHCTPYKLIUMA

Bubporxenoba (BM6poOsIOTKN) NCNOJIb3YIOT A4S
pacnpeaeneHnss 6eToHHOU cMecH No 6,10Ky
6eToHMpOBaHMUSA, a TaKXXe AN 3arpy3Kkm NpMeMHoOM
BOPOHKM X060Ta npu 6eToHnpoBaHMmn (byHAaMeHTOB B
rnybokux KoTsioBaHaXx.

Bnbporxenob npeacrasnser coboun noTok
nonykKkpyrnoro ceueHnsa anametrpom 300—400 MM
BbicoToM 200—350 MM, KOTOPbIX U3rOTOBJIEH MO TUNY
NOBOPOTHOIO pacnpeaesiuTesbHOro JIOTKka U3 JIMCTOBOMU
CTa/In, YCUN1eHHOU pebpaMn. YcTaHaBIMBas psif CEKLUN
BU6pOoKenobos, MOXXHO nogaBaTb 6€TOHHYIO CMeCb Ha
paccrosiHue Ao 30 Mm.

BeTOHHasa CMeCb ABWMXETCA B pe3yJsibTaTe Kpyrosou
WJN HanpasJZIeHHOU BU6pauun, BO3HUKaIOLWEN Npw
pa6boTte oaHoro eubparopa, yCtTaHOBJ/IEHHOI0O Ha Yxesnobe.




NEKUMA 7: BETOHUPOBAHUE MOHOJNUTHbIX KOHCTPYKLIUA

Bubporxenob (BM6ponoTok)

L~
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14 r "V
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1 - ocHOBaHue Xxenoba; 2 - ynpyrass noaBecka;
3 - BUbpaTop Kpyrosoro kosiebaHus



NEKLUMA 7: BETOHUPOBAHUE MOHOJIUTHbIX KOHCTPYKLIUA
Cxema ykniaakm 6eToOHHOU cMecH B onanybky
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NEKUUA 7: BETOHUPOBAHME MOHOJIUTHbIX KOHCTPYKLIMHA

Cnocobbl yns1oTHeHuss 6eToOHHOU CMeCH

Mo xapakTepy nepeaaum KkonebaHum Ha 6eTOHHYIO
CcMeCb cnocobbl BUG6ppoBaHNUA noapa3aensatoTcs Ha:

- rnybuHHoOe,
- MOBEpPXHOCTHOE,

- KOHTAKTHOe€.

FnybuHHoe BubpupoBaHMe XapaKTepmu3yeTcs TeM, UTOo
Bub6poBo36yauTenn pasmellaeTca BHyTpu 6eTOHHOM CMeCcU U
MU3BJIEKAeTCs U3 Hee B npoLuecce wiun nocse 3aBepLieHuns npouecca
ynioTHeHus. OcyLecTBAsieTcs C NOMOLbIO FNMYBOUHHbIX
BU6paTopos.

NMoBepxHOCTHOE BUB6pMpOBaHMe XapaKTepm3yerca nepeaavyemn
KonebaHnit Ha 6eTOHHYI0 CMeCb CO CTOPOHbI OTKPbITOMN
NOBEpPXHOCTU 6€TOHMPYEMOUN KOHCTPYKLIMM.

KoHTakTHOe BubpupoBaHMe OCYLUECTBJISETCA 3a CYET U3rMbHbIX
konebaHui onany6bkmu 3a cueT NpMMEHEeHUs NpuKpenaseMbiX
(HaBecHbIX) BUGpaTOpOB.




5 — 6eTOHHas cMeCb;

6 — yno)xxeHHbin 6eToH

-

NEKUUA 7: BETOHUPOBAHUE MOHOJIUTHbIX KOHCTPYKLIUM

— apMaTypHbIA KapKac;

1 — 6eTOHLWMK; 2 — pabounn HacTun; 3 — rNy6MHHDbIN

CxeMa 6eTOHUPOBAHUA NOPU3OHTAJIbHbIX KOHCTPYKLIUMW
Bub6partop; 4




NEKUMA 7: BETOHUPOBAHUE MOHOJNUTHbIX KOHCTPYKLIUA

CxeMa 6eTOHMpPOBaHMUA BEepPTUKAJIbHbIX KOHCTPYKLUH

lNodmocmu dns demorupobarnus

ums onanydxku —] - 2
u YOKL ] _ _ = Padoyuld Hacmun

lpucmabras necmyuua
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NEKUMA 7: BETOHUPOBAHUE MOHOJIUTHbIX KOHCTPYKLIUMA
Mpouecc ynsotTHeHna 6eTOHHOU CMeCH YCNNIOBHO
pasaensiercsa Ha ABe cTaaum:

nepsasn - o6pasoBaHne CNJIOWHOWN cpeabl U3
PbIXJIOHACbINHOW 6eTOoHHOU cMecu (3 — 5 ¢). NMpu 3aTOM
OCYLLECTBJISETCA B3aMMHasA NepeKoOMNOHOBKAa KPYINHbIX U
MeJIKMX 4YacTUL 3anosHuTtens ¢ obpasosaHnem
MaKpPOCTPYKTYpPbl 6€TOHa - ero CTpyYKTYPHOIro Kapkaca,

BTOpas - Aa/ibHenllee conmkeHmne YyacTul 3anosiHuTens
MeXay cobon u ynaneHme HeKOTOpou 4YacTu OCTaBLLUErocs
BO3AyXa.

O6opyanoBaHue ans yrnjiIoTHEHUSA 6eTOHHbIX CMeceM
BblGMpaeTca Cc yyeTom:

- Mapku 6eTOHHOI cMecH No yaob6oyKknaabiBaeMOCTH,
- reOMeTpUMN KOHCTPYKLMMY,
- CTeneHn apMUPOBaHMUA.

YnnorHeHue 6eTOHHOM CMeCcUu OOJ/HKHO obecneunBaTb
TpebyeMyro MJIOTHOCTb U OAHOPOAHOCTb 6eTOoHa.




NEKLUMA 7: BETOHUPOBAHUE MOHOJIUTHbIX KOHCTPYKLIUA
PyuyHble rnybuHHbIe BUGpOMALLUUHDI

CO BCTPO€HHbLIM M BblHECEHHDBIM ABUIaTEJ1IEM
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1 - kopnyc; 2 - pebanaHc; 3 - aneKkTpoaBUraTesb



NEKLUMA 7: BETOHUPOBAHUE MOHOJIUTHbIX KOHCTPYKLIUA
NMNoOCKOCTHbIE rNMybnHHble BUGpOMaLLNHDI

C BbiHECEHHbIM U BCTPOEHHbBIM NPNBOAOM
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1 - kopnyc; 2 - pebanaHc; 3 - aneKkTpoaBUraTesb




NEKUMA 7: BETOHUPOBAHUE MOHOJIUTHbLIX KOHCTPYKLIUA
NoBepXHOCTHOEe BUGpOYNJ/IOTHEHME

C NOMOLL b0 BUBpOpeek

Bubpopeika pyuyHas MnaBarowan pyyHas Bubpopenka




NEKUUA 7: BETOHUPOBAHUE MOHOJNMUTHbLIX KOHCTPYKLIUMA
KoHTakTHOEe BMbpoynsioTHeHne

C NOMOLbIO HaBeCHbIX BUbpaTopoB
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NEKUUA 7: BETOHUPOBAHME MOHOJIUTHbIX KOHCTPYKLUMA
yXoA4 3A YIO)XXEHHbIM BETOHOM

yxopn 3a TBepaerowmMMm 6eToHOM foMmKeH obecneunTb AOCTUIKEHUE
6eTOHOM TpebyeMbix NoKa3aTesieil KauecTBa B MPOEKTHOM Bo3pacTe.

yxopn pasaensitot Ha NepBUYHbIA U NOCNeayroLUM.
NMepBUUYHDbIK YXOA B XXapKYyl0 CyXyHo noropay:

NMepBUUHbINA yXoA A0/HKeH obecneunBaTb NpeaoTBpalLleHue
McnapeHusi Boabl U3 Teepaerowjero 6etoHa.

NMepBUYHbINA YXO4 OCYLUECTB/ISETCA NOCPEeACTBOM YKPbITUA
6EeTOHHbIX NOBEPXHOCTEN BJlaroHeNnpoHMLaeMbiMM MaTepuanamm, 1mbo
HaHeceHMeM Ha NOBEepPXHOCTb CBEXXEYJ1I0)XKeHHOro 6eToHa
NJIeHKoo6pa3yrowmnx NOKPbITUMN.

TemnepaTypa 6eToHHOM cMecH Npu 6eTOHMPOBAaHUN KOHCTPYKLUMU C
MoAYyJ1IeM NOBEPXHOCTU 6osiee Tpex He Ao/HKHA npeBbiwaTtb + 35 °C.
Temnepatypa 6€TOHHOU CMEeCH AN MAaCCUBHbIX KOHCTPYKLIMKA C
MoAyJ/ieM NOBEpPXHOCTU MEeHee TpPpexX He AO0JIXHa npesBbiwaTtbh + 20 °C.
Onsa cHMxeHna TeMnepaTtypbl 6eTOHHO CMecu cneayeT UCnob30BaTh
neasiHyro BoAy 3aTBOPEHMUS, 3aMEeHSATb 4aCTb BOAbl 3aTBOPEHUS IbAOM.

MNocnepyrowmm yxon Ao/HKeH obecneuntb 6naronpumsiTHble
TeMnepaTypHO-BJIAXXHOCTHbIE yC/10BUA A1 POPMUPOBAHUA CTPYKTYPbI
U CBOMCTB TBepaewuwero 6eroHa. Bua n npoao/mHKMTeNnbHOCTb
nocsiegyrowlero yxogaa Ao/HXHbl onpeaenatbcs npu paspabortke MIP.



JIEKUMSA 7: BETOHUPOBAHUE MOHOJIMTHBIX KOHCTPYKLIUMA
yxoA 3A YIOXXEHHbIM BETOHOM
NepBUYHbIN YXO4 B 3SMMHMX YCJ/I0BUSIX - NpeaoTBpaLleHme
3aMep3aHusi 6eTOHHOU CMeCcHU B Nnepuoa TPaHCNOPTUPOBaHMUS,
VKNIaAAKU M YIUVIOTHEHMS, @ TaK)Xe npeaoTBpalleHme
3aMep3aHUs CBeXXeyJ/10)XeHHOro 6eTtoHa A0 AOCTMIKEHMS
KPUTUUYECKOMN NPOYHOCTM.

(KpMTHUyecKkou cUMTaeTCs NpoYHOCTb, N0 AOCTUIKEHUN
KOTOpOM 6eTOH npu nocneanyowemM TBepaeHun MoXXer
noaBepraTbCs 3aMoOpakuBaHuIo 6e3 CHMKeHUs NoKasaTenemn
ero Ha3HaueHus).

NpuMmeHsieMble MeToAbl 3MMHEro 6eToHMpoBaHuNA
AOJKHbI 06ecrneunBaTb AOCTMIKEeHNE 6E€TOHOM KPUTUUYECKOM
NMPOYHOCTU K TpebyeMoMy CpOKY. NMpun OTCYTCTBMM AAHHDLIX O
3HAUYE€HUUN KPUTUYECKOMN NPOYHOCTU B NPOEKTHOMU
AOKYMEHTaLMMN 3HaAYEeHNEe KPUTUYECKOMN NPOYHOCTU 6eToHa
HeCcylMX KOHCTPYKUUM cneayeT npMHUMaTb He MeHee 70 %
OT NPOEKTHOMN NPOYHOCTH.
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METO/l1bl YCKOPEHMA TBEPAEHUA BETOHA
nP MOHOJIUTHOM CTPOUTEJIbCTBE B
3SUMHEE BPEMA

JKOHOMMYECKU 3P eKTUBHbDbIE TEMIbI
CTpoMTeNIbCTBa B 3MMHuUM nepuopa (2 - 3 3Taxxa B
MecsiLl) AOCTUraloTCA, €C/in CPOKM
Bblaep)>xuBaHus 6eTtoHa B onanybke oo
AOCTUXXEHMUA NMPOYHOCTHU, paBHOU 60 — 80 % oT
NPOEKTHOMN, COCTaBNAIOT 2 - 5 CYTOK.

Takas ckopoCcTb Habopa NpoYyHOCTU 6eToHa
BO3MOXHa Npu TBepAeHUM ero B YC/1I0BUSAX

"paclumpeHHOro" Tepmoca c nogorpesom 6etToHa
ao rroc 20 - 30 °C.
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TexHonoruns 3suMHero 6eToHnpoBaHus
6a3upyercss Ha NPUMEHEHUU Pa3JInUHbIX
MeToAOoB nporpesa 6eToHa € ero nocneayrOWUM
BbliepP)XXUBaHUEM A0 AOCTMIKEHUSA HOPMATUBHbIX
3HaAYeHUN KPUTUUYECKOU U pacnaslybouHoun
NPOYHOCTM.

Npy 3TOM AOCTUraeTcs BO3MOXXHOCTb:
- COKpPaTUTb CPOKMU cTpouTenbCcTtBa B 5 - 10 pa3;
- 3(p(PeKTUBHO UCNOJIb30BaTb TPyAOBbIE
pecypcbl U 06opyaoBsaHne, B YaCTHOCTH,
onanybky;
- ICK/TIOUMUTDb 3aMep3aHue 6eToHa B paHHEeM
BO3pacTe U rapaHTUpoBaTb Tpebyemoe
KauyeCTBO BO3BOAMMbIX KOHCTPYKLIUM B
NPOEeKTHOM BO3pacTe.
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Bbi60op MeToaa nporpesa 6eToHa
MOHOJIMTHDbIX KOHCTPYKLIMX OCYLLECTBJISIETCS C
yYyeToM:

- BUAA KOHCTPYKLIMM,

- MaclwuTaboB cTpouTenbHOro obbvekKTa,

- BHEeproeMKoCTM U HaAeXXHOCTU MeToAa,
- TPyAOBbIX 3aTpaT,

- KanUTaJIbHbIX BJIOXKEHUMN.



NEKUMA 7: BETOHUPOBAHUE MOHOJIUTHbIX KOHCTPYKLIMHA

MeTtoabl nporpesa MOHONIUTHbIX XXBK

1 CTeH, KOJIOHH, (hyHAAMEHTHbIX NMJIUT

1.1

AnekTpooborpeB KOHBEKTUBHbIN

1.2

AneKkTpooborpes rpeoLwmm nposoaoM

1.3

dnekTpooborpes B rpewouien onanybke

1.4

dneKkTpopasorpeB 6€TOHHOU CMeCH

1.5

NMapopa3orpeB 6eTOHHOU cMecH

2 MeToabl nporpesBa nNepekpbiTUn

2.1

NMporpeB c npUMeHeHueM Aun3esibHbiX
TenJIoreHepaTopos

2.2

DNeKTponporpes rperowuum nposoaomM

2.3

DNEeKTPonporpes 3J/1IeKTPOAHbIN




NEKUMA 7: BETOHUPOBAHUE MOHOJNUTHbIX KOHCTPYKLIUA

MeToabl KOHBEKTUBHOIo 060orpesa ¢ BHELWWHUM
noaBoOAOM TernJla B UCKYCCTBEHHO CO31aHHOM TenJisiKe,
ABNAIOTCA YHUBEpCaJibHbIMY, T. €. NPUMMEHUMbIMU AN
no6bix XXBK HesaBuCcMMO OT MeTola 6eTOHMpPOBaHUS,
cnocoba apMuMpoBaHus U BUAa onasiybku.
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dnektTponporpes 6eToHa
rperowmM nNnpoBoaoM
ocyLwlecTBNseTcs
cneuyuasibHbIM NPpoOBOAOM CO
CTaJIbHOM XXWUJI0M,
yKnaabiBaeMbiM B
KOHCTPYKLUMIO A0 ee
6eToOHMpOBaHMUA.

Tvn npoBoaa - NHCB 1,2
wnu NHCB 1,4.

ONNTeNnbHOCTb BbiAEPXKKHU
XXBK: 2 - 3 cyTOK.

AJononHuTenbHoe
obopyanoBaHue:
TpaHchopMaTop,
MarumcrtpasnbHblie Kabenu,
cpeacTBa TEnJIoBOMU 3aL4MUTbl.
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NEKUUA 7: BETOHUPOBAHUE MOHOJNMUTHbLIX KOHCTPYKLIUMA
NMporpes KOHCTPYKLMU B rperoLieun onanybke
Hanb6onee 3chcheKTUBHDbINA, TaK KaK peannsyercs C

NnoMoLLbIO onanybku, asnsamoLlencsa
OA4HOBpPEMEHHO reHepaTopoM TernJia 1 TenJ1I0Bou

3allUuTOMN







