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Paznen 1. O0nme no1o:xeHHs

1.1 Hacrosimme Pexomenpmanuun k I'OCT 27006 pacnpocTpaHstoTcs Ha moabop
coctaBoB OeToHHBIX cMmeceil mo T'OCT 7473, npenHasHayeHHBIX s H3TOTOBIEHHSA
COOpHEIX KeNe300CTOHHBIX W3JIeNHif, W MOHOIUTHEIX OCTOHHBIX H >Kelle300€TOHHBIX
KOHCTPYKLMI U3 TSHKEJIOr0 ¥ MEJIKO3EPHUCTOro OETOHA B COOTBETCTBUH C TPEOOBaHUAMMA
T'OCT 26633.

PexoMeHanmu; MOTyT OBITE MCITONIE30BAHEI IPU OAOOPaX HOMHHANIBHBIX COCTABOB
cyxux 6eronHbIx cMeceit o OCT 31357

1.2 TTombop cocTaBa GETOHA MPOM3BOMST € LEITLIO TIONYyIeHUS OETOHA B M3IEIHIX U
KOHCTPYKIHAX C IPOJHOCTBIO M APYTHMH HOPMHUPYEMBIMH MOKa3aTelIMU KayecTBa,
YCTaHOBJIEHHBIMH TOCYNAPCTBCHHBIMH CTaH/AAPTaMH, TCXHWICCKUMH YCJIOBHAMH W
TMPOEKTHOMH TOKYMEHTAIMeH Ha STH H3IEHs U KOHCTPYKITHH.

1.3 Tlombop HOMHHATBHOTO cOCTaBa OCTOHA MPOHM3BOAAT IPH OPraHHU3AIHH
MPOW3BOACTBA HOBHIX BUIOB W3LENWH W KOHCTPYKIWH, W3MCHEHWM HOPMHPYEMEIX
TOKa3aTeNel WX KayecTBa MM M3MEHEHHHM CBOICTB OETOHHOH CMECH, TEXHOJIOIMH
[IPOM3BOACTBA, [I0OCTABUIMKOB, BH/(4 MIIH MapOK HPHUMEHIEMBIX MaTEepHAJIOB, a TakkKe Mpu
pa3paboTKe U IepecMOoTpe TPOH3BOACTBEHHEIX HOPM PAacXoja MaTepHaJIOB.

1.4 OcHOBHBIMH BapbHPYEMBIMH TEXHOJIOTHYECKUMHU TIapaMeTpaMH NpH mopbope
HOMMHATIBHOTO COCTaBad OETOHA IOJDKHBI ObITh: IIEMEHTHO-BOJHOE OTHOIIEHHE, HOJIs
TIeCKa B CMECH 3aIIOTHUTENEH U pacXol J00aBKH.

1.5 HoMHWHaNBHBII cocTaB OETOHHOW CMecH pAacCUMTHIBAIOT II0 W3BECTHBIM
(dopMyTaM MM HOMOTpAMMaM, CBA3BIBAIOIIUM KadeCTBO IPUMEHIEMEIX MaTepHATIOB C
3QJIAHHBIMH ~ TEXHOJIOTHYCCKUMH  cBOMCTBaMHM OCTOHHBIX cMece U TpeOycMBIMH
CTPOUTCIBHO-TEXHOJIOTHICCKUMH CBOMCTBaMH OETOHOB, IIPHMEHHUTENBHO K YCIOBHAM
MIPOU3BOACTBA COOPHBIX W3ACITHH W MOHONHUTHBIX KOHCTPYKIHH.

1.6 Paboure cocTaBbl OeTOHA HAa3HAYAIOT [IPH Ilepexo/e Ha HOBBI HOMUHAIBHEIA COCTaB
WIM TIPU TOCTYIUICHWM HOBBIX TAPTHI MaTepHalioB TeX K€ BHIOB M MapoK, KOTOpLIE
NPUHAMATKCH, MPU MOAOOpPE HOMHWHAIBHOIO COCTaBa, C YYeTOM HX (haKTHYECKOro

Ka4yCCTRA.



1.7 KoppekrupoBanue pabodMX COCTAaBOB TIPOM3BOJAT TIO  pe3ynbTaTaM
OMEepallMOHHOTO KOHTPONs Ka4ecTBAa MaTepHaloB JaHHBIX HapTHH U HOITy4aeMOW M3 HHX
OGETOHHOH CMECH, a TaKoKe 0 pe3ylabTaTaM IIPHEMOYHOr0 KOHTPONS KadecTBa GeToHa.

1.8 TIpn mondope cocTaBoB HeTOHA, K KOTOPHIM KPOMe HMPOYHOCTH MPEAbABIAIOTCS
JOTOJTHUTENbHbIE TpeOOBaHNA (MOPO30CTOMKOCT, BOTOHENIPOHUIIAEMOCTD, HCTUPAEMOCTD
M T. XA.), CHeNyeT YYUTHIBATH H3BECTHBIE 3aBHCHMOCTH, CRS3BIRAIONIME KAYECTBO
MaTepHaloB A1 OeTOHA M TEXHOIOTHIO ero IPHUIOTOBJIEHHS CO CBOMCTBAMH GETOHOB,
KOTOphIE HeobxoauMo obecmeunTb. B 3THX ciyuadx cocraB OeToHa, OTBEHAIOLIMI
TpeGOBaHWsAM 3aJaHWsd 10 TPOYHOCTH, MPOBEPSAOT Ha COOTBCTCTBHC JAPYTHM
HOPMHPYEMBIM 1I0Ka3aTelsIM KadecTBa. EcIM 5TO ycioBHe He BBINONHACTCA, TO
PACCUUTEIBAIOT HOBEIN COCTAB € UCHONB30BAHHEM PA3IMIHBIX TEXHOJIOTHICCKHX TTPHEMOR,
00ecIeYnBAIOIIHX MOTydeHHe OETOHA CO BCeMH HOPMHPYEMbIMH TT0Ka3aTeNsAMH KaueCTEa.

1.9 TIpu mombope cocraBa OeToHa, COOPHBIX OETOHHBIX M KEIe300CTOHHBIX
W3, TTOABEPracMEIX TEMIIoBOH o0paboTke mpu Temmeparype mo 100 °C, cuemyer
YUHTBIBATH, YTO JUIs1 OETOHOB OLPENECISIFOIINMI [10KA3aTCIIMA MOTYT SIBIATBCS OTITYCKHAs
U TepeaTouHasd IPOYHOCTh, HA KOTOPHIE CIIEAYET OCYIIECTRIATE MOAGOP cocTaBa OeTOHA.
IIpu sTOM daxkThdeckas MPOYHOCTh OcTOHA B MPOEKTHOM (OOBIYHO 28-CyTOYHOM)
BO3pacTe MOXET MPEBLIATh TpebyeMyro MpOoYHOCTh, HazHadaeMyto o I'OCT 18105, n
TeM OOIbIe, YeM BEIIIE HOPMHUPYEMEIE OTIYCKHas M IepelaToyHas MPOYHOCTH, KOpode
PEXUM TEILIOBOH 0OpabOTKY M HIKE aKTHBHOCTS LIEMEHTA [P IPONApHBaHUH.

1.10 Tlogbop cocraBa OeTOHa BHIIONHAETCS NabOpaTOpUEil NpemmpHsTHS-
H3TOTOBUTEN OeTOHHOH cMecH WIM JpYTUMH IabOpaTOpUIMH 110  3amaHHIO,
YTBEpP)XICHHOMY TJIaBHBIM MHXEHEPOM IPEATIPUATHA-N3TOTOBUTEIIS.

1.11 Pesynbratel moOnOOpa HOMHHANBHOTO CcoOCTaBa OETOHa, OTBEYAIONIETO
TpeOOBaHMAM YTBCpPKISHHOTO 3aJaHus, JODKHEI OBITH 0QOPMICHEI B XypHalle tondopa
cocraBa OeroHa M YTBEPXKIEHH TIAaBHEIM MHKEHEPOM TPEANPHUATHA-U3TOTOBUTEINS.
Paboune cocTaBbl TMOIMUCHIBAIOTCS HAYAILHUKOM J1abOpaTOpUM WIM APYLCHM JIMLOM,
OTBETCTBCHHEIM 3a TIOI00p cocTaBa OeToHa.

1.12 Tlpu Manbix o0BeMaxX WIM MaJOCEPHHHOM HEPEryISIpHOM MpPOHU3BOJICTBE
KOHCTPYKIMH W3 MOHONUTHOrO GeToHa [omycKaeTcs NPUHHMATh OPHCHTHPOBOUHBIC
COCTaBBI GETOHOB, TIPHBEIEHHBIE B paszene 4, KOTOphIE MOTYT CIYXKUTEH OCHOBOHW TpH
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Ha3HayeHHH pabouero cocTara 6eToHa ¢ 00s13aTeNBHON YKCIIepUMEHTaLHOH TpoBepkoit 1

KOPPEKTUPOBAHHUEM y,[[060yKH'rlI[I>IBaeMOCTI/I OETOHHOM CMeCH.



Pasznen 2. 3ananne Ha moaoop cocTaBa GeToHA

2.1 3amanue Ha momboOp cocTara OETOHA SIBI’SETCS OCHOBHBIM JOKYMEHTOM, B
KOTOpOM  ChOPMYyTUPOBAaHBl Bce TPeOOBAHMS, NPCABABILIEMEIE K HOPMHPYEMBIM
TEXHOJIOIMYECKUM ITOKa3aTeNsM OETOHHBIX cMecelt 3amannoro kauectra o [OCT 7473, a
TaKKe BCE HOPMHpPYEMble [I0Ka3aTeNd KadecTBa OeToHa COOpPHBIX W3NENUM U/WIH
MOHONWTHBIX KOHCTPYKIMH, IUIS KOTOPHIX TMpegHa3HaueHa H3rOTABIHBacMas OETOHHas
CMECB.

2.2 3aganue Ha momboOp coctaBa OcToHa 3amaHHOrO coctaBa mo ['OCT 7473 He
paspabateiBacTcs. Takuwe cocTaBel OCTOHHBIX CMecefl H3rOoTaBIMBAKOT [0 paHee
IIOCTaBIIEMBIM COCTaBaM Ha OCHOBaHHMM JOTOBOpa MOCTABKH C 3aKa3uHKOM.

2.3 3aganne ©Ha mombop coctaBa OeTOHa MOMKHO OBITH pa3paboTaHo
TEXHOJIOTHYECKOH CIykOOH TpPeAnpUsATHS, W3TOTABIHBAIOMIETO0 OETOHHYI0 CMEch,
YTBEPKIEHO TEXHHYECKHUM PYKOBOIHUTENEM 3TOTO MPEANPHATHA W NP HEOOXOAUMOCTH
COTJTACOBAHO C 3aKa34MKOM OCTOHHOM CMECH.

2.3 3apmanue Ha moadOp cocTaBa HETOHA JOIKHO COIACPKATh:

- BcC HOPMHUpYEMEBIE [T0Ka3aTeIu Ka4ecTBa OeTOHA B COOTBETCTBHH C TPeOOBAHUSIMH
CTaHIAPTOB, TEXHUYECKHMX YCIOBUU M MPOEKTHON MOKyMeHTalMell Ha W3TEIUA |
KOHCTPYKIWH, AT KOTOPEIX TIpeIHAa3HAYCH OCTOH, B TOM YHCIIE:

e kjjacc OeToHa [0 TMPOYHOCTH HA CXATHE W APYrHEe BHOE HAIPSHKCHHOIO
COCTOSAHUS, €CTH OHU HOPMHUPYIOTCS;

® IPOEKTHBIN BO3PACT;

® OTMYCKHYIO MIPOYHOCTh BGETOHA U3MIEITHiIA;

 [IcpcAaTOUHYO IIPOYHOCTE IIpeAHATPSUKCHHBIX W3 1EIIHIH;

® IPOMEXYTOYHYIO IPOYHOCTH OETOHA KOHCTPYKITHIA;

® MapKH 0€TOHa IO MOpPO30CTOMKOCTH, BOAOHENPOHHLAEMOCTH, HCTHPAEMOCTH U
JIpYTHM HOPMHPYEMBIM MOKa3aTeIIM KadccTBa, CCITH OHU MPEeAyCMOTPEHBI B HOPMATHBHO-
TEXHUYECKON TOKYMEHTAIIHH;

- TpebGyeMBle TEXHOJOTHYECKHE [IOKA3aTeNd KauecTBa OCTOHHOH CMecH B

cooTBeTcTRUHM ¢ TpeboBanusMu 'OCT 7473, qoroBopoM Ha NOCTaBKY, B TOM YHCIE:



e MapKka OETOHHOUM CMeCH TI0 yI000YKIaIbIBAEMOCTH;

® PaccIauBaeMOCTb, BO3AYXOCOAEPKaHUE U IPYTHe MOKa3aTelu, PeTyCMOTPEHHbBIE
B TEXHMYECKOH JIOKyMEHTALINH;

- TEXHOJOTHYECKHE YCIOBHS IPOU3BOJICTBA B COOTBETCTBHH C JIEHCTBYIOIMMH
HOPMATHUBHO-TEXHUYECKMMH  NOKYMEHTAMH  (TE€XHOJOTMYeCKHE  KapThl,  IPOEKT
MPOU3RO/ICTBA PaboT U T. 1.), B TOM YHCIIE:

® CDOKM W YCIIOBHS TBEpAEHHUS O€TOHa 1O JOCTHXKEHHS WM HOPMHPYEMBIX
MOKa3aresel Ka4ecTBa, BKII0Yas PeXXKUMbI YCKOPEHUS TBEPIACHHU;

® 0COOCHHOCTH  TEXHOJIOTHYCCKOTO  Tpolecca (HeMeIeHHas — pacnanyOka,
IBYXCTaAHIHOE TBEPIECHHE, JOMOTHUTENLHAS OTAETKA U T.1.);

® cr1ocoObI U PeKHMBI YITIOTHEHHS OETOHHON CMECH B M3/IENTHAX U KOHCTPYKIIHSX;

- XapaKTEpUCTHKH BCEX MATEpUAIIOB, HCIIONb3YEMEIX JJIsl TPUTOTORICHHSA OE€TOHOB,
B TOM UHCIIE:

® BUIbI [ICMEHTOB, UX KIIACCHI MJIM MapKH, akTHBHOCTE TIPH TIPOITIAPUBAHNH;

® BUJbI 1 XapaKTEPUCTHUKHN 3aII0JIHUTECIICH;

® BH/IBI U XapaKTEPUCTHKH J100ABOK;

® Ka9eCTBO BOARI;

- OTpaHUYEHUsS IO cOCTaBy OeTOHAa W KauecTBY MaTepHalioB, MPEXyCMOTpPEHHBIE
TEXHHYECKOH JOKYMCHTAIINCH, B TOM YHCIIE:

® 110 BUJIaM LIEMEHTA, 3aTIOJIHUTEN U J0OABOK;

e MUHUMAaNLHBIM M MaKCHUMalbHBI pacxol LEMEHTa, 3amolIHUTeNeH, BOAbI U
00aBoK;

® MaKcUMallbHas KPYIMHOCTh 3alloJIHUTENIEH;

® MAKCHUMAJIbHOC UWJIK MUHHMAJIBHOC 3HAYCHUC HEMCHTHO-BOJHOI'0 OTHOICHUS.



Paznen 3. TpeboBaHus kK MaTepuajiaM JJisl IPUTOTOBJIEHUs OeToHA

3.1 MarepHansl, UCTIONB3YEMEBIE IS [PUTOTOBICHUS OETOHHBIX CMECceH, ITOIKHEL
otBeuath TpeboBanusaMm ['OCT 7473, TOCT 26633 u TpeDOBaHUIM TOCYAAPCTBEHHBIX U
OTPACIIEBBIX CTAHIAPTOR M TEXHUUECKUX YCIOBUM Ha ATH MATCPUAbI,

3.2 Jlo navana padDOoTBl O pacuery cocTaBa GETOHAa ¥ MPUTOTOBIEHUIO OIMBITHBIX
3aMeCOB HEOOXOIUMO TIPOBECTH UCTILITAHKSA MaTEpUalIoB B COOTBETCTBHH CO CTAHAaPTAMHU
U TEXHWYSCKHMH YCIOBHSMM C ULENLI0 ONpeAeNeHus IoKa3aTelned WX KadyecTsa,
HEeoOXOIMMBbIX Ui JaIbHEHIINX PACUETOB U TOAO0POB.

TTp¥ HECOOTBETCTBUM OTHEABHBIX COCTABIAIOMMX OcToHa TpebopanHusM I'OCT u
TY HeoOXomMMO OUEHUTH WX KadecTBO MCIBITAHUEM B OETOHAX W JarTh TEXHUKO-
IKOHOMHYECKOEe 0D0CHOBaHHE BO3MOKHOCTH M IENeCO00Pa3HOCTH WX MPUMEHEHHs MAMs
TOJTy4YeHuss OETOHHBIX cMecelf W OETOHOB CO BCEMH HOPMHPYEMBIMH I10Ka3aTeJsIMU

Ka4ycCTBa.

3.3 Bsaxyniue MaTepHaibl

B xadecTBe BSKYIIMX MAaTEPHANOB AT NPUTOTOBIEHUS OETOHOB CIeHyeT
[IPUMEHATH MOPTIAHANEMEHT W €r0 Pa3sHOBWIHOCTH, OTBcUarommce tpeboanusiM I'OCT
10178, TOCT 31108, TOCT P 55224, a takke cynb(aTOCTOHKHE W NYILOJaHOBEIE
uemenTsl o 'OCT 22266.

Jlns 6eTOHOB, MOABEPTraeMbIX TCILIOBOH 00paboTKe, cleayeT MPUMEHSTh MeMEHTHI |

u II rpyrmst 3¢ dexTHBIOCTH TIPH TIpONIapUBaHHH.



Tabmuna 3.1

TTpoexTHBI PexomenmyeMble Mapk (KITACCH) IEMEATa TIPH

il kitacc 6eToHa TBEPACHIU B HOPMAIBHEIX YCIOBUAX WU ITPH TETLIOBOH
obpaboTke
Mapxu Kiacent

B7,5 300 22,5

B12,5 300 22,5

BI15 300 22,5

B20 400 32,5

B22)5 400 32,5

B25 400 32,5

B30 500 42,5

B35 500 42,5

B40 500 42,5

B45 600 52,5

B50 600 52,5

B55 600 52,5

3.4 3anmoguurteau

B kadgecTBe MEIKHX M KPYITHBIX 3alIOTHUTENIEH CIENyeT IPUMEHATD 11ECOK, MEOCHD
U3 NPUPOIAHOTO KaMHs, TpaBHii W McOCHb U3 TpaBHs, YIOBIETBOPAIOLIME TPeOOBAHUAM
I'OCT 8736-2014, 'OCT 8267, u TOCT 26633.

3.4.1 Menkue nmecku ¢ MomyneM KpyrHocTH ot 1,5 1o 1,8 nomyckaercs mpUMeHAITh
B OeToHax knacca g0 B15 BxmrounTtensdo. Mcmonb3oBadne STHX NECKOB B OETOHAX Kiacca
B15 nmomyckaercss TpW  TIPOBENECHHW WCIBITAHWH HTUX TNeckoB B OertoHe. Ilpwm
HECOOTBETCTBHH 3CPHOBOTO COCTABA MIPHUPOIHEIX IECKOB TPCOOBAHHUAM CTAaHAAPTA CIICAYCT
MPUMEHATL B KauecTBE YKPYIHSIOMEH H00aBKM K METKUM TecKaM WU OYeHb MENKUM
meckaM — IECOK W3 OTCEBOB JIPOOJICHUS WM KPYIHBIN Mecok, a K KpYIMHOMY TecKy —
MEIIKUI UK 0YeHE METKUM TTeCOK.

B choydgae oTcyTcTBHS B pPETHOHE MECTOPOXKACHHH Ooliee KPYMHBIX MECKOB U
BO3MOXKHOCTH HUCIIONB30BaHUA YKPYNHSAIONIMX J00aBOK JOIMycCKaeTcs MNPUMEHATh B
OeToHax kinacca 10 B20 BKIIOYHTENHEHO OYEHb MEIKUE MECKH ¢ MOIYIEM KPYMHOCTH OT
1,0 mo 1,5 ¢ comepxanueM 3epeH pasMepom MeHee 0,16 mMm mo 20% mo Macce H
IBLIIEBUAHBIX U TIIMHUCTHIX YacTUll — He 6oiiee 3% 1Mo Macce TpH NpoBeAeHHH UCTILITAaHUN

MECKOB B OETOHE.



342 B KayecTBE KpPYNHBEIX 3aMOMHHUTENEH JUIi OCTOHOR cleAyeT NPHMEHSTh
mebeHb, mebeHb U3 TPaBy U IPaBHii U3 IIOTHBIX ropHbIX mopox no NOCT 8267, mebenn
W3 OTCEBOB JAPo06IIeHUs IUIOTHHIX TOpHEIX opof 1o 'OCT 31424, miebeHr U3 JOMEHHBIX U
(eppocCIDIaBHEIX MITAKOB YePHOH METaNTyprii H HUKENEBBIX H MeIeIUIaBHIBHBIX NITAKOB
uBeTHoi Metaiwtypruu o I'OCT 5578, mebens u3 npobieHHOTO GeToHA U kKene306eToHa
o TOCT 32495, me6ens u3 nutakor TII mo TOCT 26644.

KpynHblii 3amonHATENs NPH NPUTOTOBIEHUH OETOHHOU CMecH CledyeT MPUMEHATh
B BHJAE pasfeNbHO J03WpyeMBIX (pakumii. JlomyckaeTcs TpUMeHeHHWE KpPYITHOTO
3AI0JHATEIA B BHAC CMCCH JIBYX CMEXHBIX (pakiMii COOTBETCTBYIOUIUX TPEOOBAHMSM,
IIPUBEIEHHBIM B Tabu. 3.2.

Tadauna 3.2 — Conep:kaHue OTOENBHEIX (DPaKIHif KPYIMTHOTO 3aTMOTHUTEINS B

cocTaBe 0eToHa

HawuGonpmras Coneprxanue ¢pakiyii B KpynHoM sanoiaurene, %
KPYIHOCTE ot 5(3) cB. 10 cB. 20 cB. 40 cB. 80
3ATOIHUTENA, MM 1o 10 mm 10 20 MM 10 40 MM 10 80 MM 1o 120 MM
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 1020 15-25 20-30 25-35
3.5 JobGaBku

Jns perynvupoBaHvst M yIyqIIeHUs CBOHCTB GeTOHHON cMecH 1 6eToHa HE0OX0IUMO
TpUMeHATh XuMmudeckue gobapku mo ['OCT 24211, ymoenersopsrolie TpeGOBaHHAM
neiictByromx CraHmapToB W TeXHHUECKHX YCIOBHH Ha KaxAblii BHI /106aBOK,
pa3pabOTaHHBIX IPOU3BOIUTENEM.

Jlo6aBKH peKOMEHAyeTCS BBOAMTH B OCTOHBI I JOCTHKCHHUS CIETYIOMINX
OCHOBHBIX LieTeti:

- TIONy4eHWs OCTOHHBEIX cMeceil TpeOyeMBIX TEXHOJIOTHICCKHX CBOICTB, B TOM
qHcle CAMOYIUIOTHSIOUIMXCS, OONaMafolMiX BBICOKOH CTCIICHBIO  OJHOPOTHOCTH,
CerperaiMoHHoOl yCTOHYIHBOCTH, COXPAHIEMOCTH MOABHIKHOCTH, a TaKKe 00eCTIeUeHHs UX

CIIEIMANIBHBIX CBOMCTB (HaanMep, 3aJaHHOI'0 BO3AYXOBOBJIICUCHH, IICPCKAYHBAEMOCTH U

Ap.);



- TIONYYEHUSA BLICOKOIPOYHLIX, HAMPSATAIOMINX, PACIIUPSONIAXCSA, ¢ YACTHYHO
KOMIIEHCHPOBaHHOH ycankoil 0eTOHOB, a Takke 00ecredeHus MX CHelualbHEIX CBOMCTB
(HampuMep, YCKOPEHNE WM 3aMEIJICHHE TEMIIOB CXBATHIBAHUA W TBEPJCHUS, CHUKEHUS
TEIUIOBbIENEH s, 00eCeueHus TACCUBAINH ApMATYPHOU CTalmy u ap.);

- UCTONB30BAHN MECTHRIX AOCTYITHBIX MAaTepHaoB, ¢ JOTIOIHUTEILHOMN TPOBEPKOM
UX KAUeCTBEHHBIX XapaKTEPHUCTHK, JUIS TIPOM3BOJCTBA CMeceld, GETOHOB ¢ 3aJIaHHEIMU
CBOMCTBaMM 1 KaUECTBOM.

Jo6aBku 111 OETOHOB MOXKHO YCIOBHO Pa3feluTh Ha TPU BHUAA!

- XUMHYeCKHC N00aBKH, MPCACTABISIONMINE COOOM, CICIIHANLHO CHHTC3HPOBAHHbIE
OpTaHUYeCKHE ¥ HEOPraHHYeCKHE IIPOMYKTEI IIOCTOSIHHOTO COCTaBa CO  CTPOTO
HOPMUPOBAHHLIMU CBOWCTBAMH, BBOAWMBIE B CMECH B TIPOIECCE WX TIPUTOTOBJIEHHS B
KOIMYIecTBe MeHee 5% MacChl IeMeHTa;

- MHUHepaIbHEIE T00aBKH, MPEACTARISMIONINE COOOH AMCTEPCHEIH HEOPTaHUUECKHH
Marepuan TPUPOTHOTO HIH TEXHOTEHHOTO TWPOHCXOXKICHUSI, BBOAUMEIA B CMECH B
TIpoIIecce MX MPUTOTOBIICHNS B KOMMYECTBE HE MeHee 5% MacChl IIEMEeHTa,;

- OpraHO-MHHEPAILHEIE MOAH(PHUKATOPHI, TIpEACTaBISAIONIHNE coboit
IIOJIUKOMIIOHEHTHBIE MaTepHallbl, BKIFOYAIOIIME B ceBGsA CyUEpBOJOPEAYyLHUPYIOLIME H
aKTHBHBIC MHHCpAJTBHEIE TOOABKH, BBOJATCS B COCTaBbl OETOHHBIX cMeccH B KOJNMUCCTBC
oT 5 10 25% Macchl LIEMEHTA.

XuUMHUYCCKHE U MHHEpAIbHBIC JI00ABKH M OPraHOMHHEpAIbHBIE MOXU(HKATOPHI
JOJKHBI coOoTBETCTBOBATH Tpeboranmsm 'OCT 24211, TOCT P 56592 u TOCT P 56178,
a TaKXKe TpcOOBaHMAM CTAHAAPTOB WM TEXHMYECKMX YCIOBHi, MO KOTOPHIM OHH
BBHITYCKAIOTCS.

OddexruBrocTs  gelicTBUs  100AaBOK  3aBHCHT OT HMX  XHMHYECKOTO,
MHHEPAIOTHICCKOTO W JUCIHEPCHOTO COCTaBa, aKTHBHOCTH, MEXaHU3Ma NeHCTBUS, BAJAA
HCIIOJIb3YEMBIX [IEeMEHTa W 3allOJIHUTENeH, TEXHOIOTHH MMPOU3BOACTBA OETOHHEIX CMECeH,
BPEMEHH TPaHCIIOPTHPOBAHWS, OCOOCHHOCTEH BLITYCKAEMBIX H3IEIHH WU BO3BOAUMEIX
KOHCTPYKUM#, TCXHOJOTHH TIPOM3BOJICTBA OCTOHHBIX PaboT, YCIOBMIA BHIICPKMBAHHUA U
Ipyrux ¢akTopos.

D¢ deKkTUBHOCTE IPUMEHCHUA J0OAaBOK M UX ONTHMAIBHOE COIECp)KaHUE B OCTOHE

cllelyeT YCTaHARIMBATh OIBITHEIM IIyTEM R IIpoTiecce MoI00pa cocTaBa.



MMepen wauanoM moadopa coctaBa GETOHA ¢ J0HaBKaMK IPOM3BOJIAT BEIOOp BHIA H
TUIa 100ABOK WM MX KOMILIEKCA JJis 00eCHeUeHUs TPeOyeMBIX XapaKTepUCTHK CMeCH U
GeToHa.

ITpuMeHeHHEe KOHKPETHRIX BUIOB W TUIMOB J100aBOK JJS MPOW3BOJACTBA OETOHOB
ocyuectisiercs Ha ocHoBaHuu TpeGoBanuii 'OCT 26633 k 6eToHAM, IpeIHASHAYEHHBIM
IUTST PasTUYHBIX  BUJIOB CTPOMTENBCTBA, OCHOBHOTO M JIOTOIHHUTENBHBIX 3G{EKTOB
neiictBusA mobaBok, mpuBedeHHbx B T'OCT 24211, TOCT P 56592, TOCT P 56178, a
TaKke B TEXHUIECKUX YCITOBUAX, 10 KOTOPEIM OHHU BBITYCKAIOTCH.

TTonGop cocTaBa O6CTOHA ¢ KOHKPETHBIMH 0OaBKaMH HAYHMHAETCS C OMPCACICHHUS
COOTHOLIEHHST MEXIY LIEMEHTOM U 00aBKOH, KOTOPOE OOLIMHO BbIpaXKaeTCcsi 1O3MPOBKOM
IOo0aBKM M YKa3LIBAETCS B TIPOLEHTHOM COAEpKAaHUM JOOABKH OT MAacChl IEMEHTA.
Ho3npoBka 100aBKH HA3HAYAETCS C YIeTOM TpeDOBaHUI K CBOMCTBAM cMecH M DeToHa.

OntumanbHas JO3MPOBKA JOOAaBKM MM KOMIDIEKCA JODAROK ONpeenseTcs
ONEITHEIM TYTEM Ha OCHOBAHWM SKCIIEPUMEHTANBHBIX JAHHBIX O XapaKTepHCTHKAaxX
GeroHHOH cMecn M GeroHa. Jas 3TOro B CYLICCTBYIOLUMA HIIM 110100paHHEI COCTaB
OeroHa 6e3 106aBOK BBOAUTCS M0OABKA UITH KOMITIEKC JOOABOK B Pa3MIHEIX JO3HPOBKAX
(oT Tpex mo WATH) B IpUAeiaXx PEeKOMEHIyeMOro IHana3oHa, KOTOPBIH IPHUBOAUTCS B
CTaHAapTaX WIH TEXHUYECKUX YCIOBHAX, IO KOTOPBIM BEITYCKAIOTCS KOHKPCTHAS
nobaBka.

ITpu mcnonb30BaHUM OXHON TOOABKM, HA OCHOBAHMH IIOJIyYCHHBIX Pe3yNBTATOB
CTPOSIT 3aBUCUMOCTH W3MEHEHUs XapaKTEepUCTHK OETOHHEBIX CMeceld W OeToHa OT
JO3UPOBKH [JOOaBKM W BHIOMPAIOT €C ONTHMAJBHYIO JO3UPOBKY — MHHHMAIBHOE
KOIMYIECTBO J00aBKM, MPH KOTOPOM OOECIIEUMBAIOTCS BCE 3alaHHBIC XApaKTEPHUCTHKU
6eToHHEBIX cMeceil 1 GeToHa.

IIpy HcHONB30BAHMM KOMIUIEKCA M3 HCCKONBKHAX J00aBOK, HAa OCHOBaHWH
IMOIYYEHHBIX PE3yIbTaTOB CTPOSAT IUTOCKHE HMIM OOBEMHEIE HOMOTPAMMEI U3MEHEHHUS
XapaKTepPHUCTHK OETOHHBIX cMeceldl M OeToHa OT J03UPOBOK A0GABOK U BEIOHPATOT HX
ONTHMAIBHOE COOTHOIICHUE.

Onpenenars oNTUMalbHYI0 JO3UPOBKY H00ABOK CIENYET ONPEAEIATh MO METOAUKE
I'OCT 30459.



OntuMansHas JIO3UPOBKaA I[068.BOK YTOUHICTCST TIpU  W3IMEHCHUM KAYCeCTBa

UCIONBb3YyEMbBIX MATCPUATIOB IJI IIPOU3BOACTBA OETOHHBIX CMECEH.

3.6 Boaa3aTBopeHuUSs

Boja 3aTtBopeHust GETOHHOM cMeCH JIOJDKHA COOTBETCTBOBATH TpebosanusMm ['OCT

23732.



Paznen 4. Pacuer u moadop cocTaBa TAXKeJIOro 0eToHA I

MOHOJHMTHBIX KOHCTPYKIHI M COOPYKEHH I

IToobop cocmasa msicenozo bemona, meepoeroujeco 8 HOPMATLHBIX YCAOGUSX,

B coorBercteum ¢ TOCT 25192 macrosmuit pasmen Pexkomenpaumii
pacmpocTpausieTcss Ha TSOKENBIE KOHCTPYKIHOHHBIE IIEMEHTHBIE OETOHKI IIIOTHOM
CTPYKTYPBI, Ha TUNTOTHBIX 3aMOIHHUTENIX, TBEPACIOIINE B HOPMANBHEIX YCIIOBHSAX.

B cootBeTcTBUM ¢ 3ajaHMeM Ha moA0op cocraBa OeToHa, K OETOHY MOTYT OBITH
TIPEABIBIEHEI TPEOOBAHUS:

- TI0 IPYTWM HOPMHPYEMBIM MTOKa3aTelsIM KadecTBa OeToHa (KpoMe MPOYHOCTH) 10
IoCT 4212 (8 T 4. 10 MapkaM MOPO30CTOMKOCTH, BOJOHEIPOHUIIAEMOCTH,
HCTHPAEMOCTH);

- 10 TCXHOJIOTUYCCKUM XapaKTCPUCTUKAM 6€TOHHOl‘/i CMCCH,

- IT0 OTPAHUYCHUSM COCTaBa OETOHA U IPUMEHSIECMEIX MATSPHAIIOR.

Bri6op MaTepraioB, HCHONB3YEMBIX NpH Noxdope cocTaBa GETOHA M OMpeIeIcHIE
WX TIOKa3aTreled KadecTBa, IPOM3BOAAT mTO pasgenam 1, 2 w 3  HacTosmmx
«PexoMeHmanmii».

TMporuecc mojbopa cocraBa 6ETOHA COCTOHMT W3 CICAYIOIINX TAIlOB:

9Tan 1 — TeopeTHUYEeCKUii pacdeT coctaBa GETOHHOM cMecH;

3Tam 2 — 3KCHepUMEHTAIBHBI 10A00D W KOPPEKTHPOBAHHE HOPMHPYEMBIX
TEXHOJOTHYECKUX oKa3aTelNeil KadecTBa OETOHHOIN cMecH;

9Tal 3 — 3KcrepruMeHTaNbHas MPOBEpPKa COOTBETCTBHA HauyalbHOTO HOMHHAIIEHOTO
cocTaBa 6eToHa TpcOyeMoi IPOIHOCTH;

3Tal 4 — MpoBepKa U KOPPEKTUPOBAHUE HAYATLHOTO HOMHHATBHOTO COCTaBa OeToHa
HA €0 COOTBETCTBHE BCEM JIPYTHM HOPMHUPYEMBIM MOKa3aTellsIM KauecTBa GETOHa;

9Tall 5 — HasHaYeHHe U KOPPCKTHPOBAHHC pabOdHX COCTABOB OETOHA;

9Tanm 6 — MpoBEpKa M KOPPEKTHPOBAHWE TEXHOJIOTMYECKUX TMOKa3aTeNell KadecTBa

GeTOHHOIT cMecH pabodIHX COCTABOB Ha MPOU3BOJICTBE.



4.1 TeopeTn4yeckuii pacuer cocTaBa 0eTOHHOI cMecCH.

4.1.1 TTo dpopmyne (1) unu mo puc. 4.1 HazHAYAIOT UEMEHTHO-BOJHOE OTHOIICHHE
(II/B), opueHTHpOBOYHO obOecmeUnBarolee TpeOyeMyr CpeaHIO MPOYHOCTH Kiacca
OeToHa B TIPOEKTHOM Ro3pacTe (28 cyrok). Ilpu mnpoeeaeHHH NOAGOPOB CPETHIONO
MPOYHOCTH KJIAcca Ha3HA4YaroT PaBHOM MPOYHOCTH OeToHa mpH KoddduimeHTe Bapralun
Vi = 13,5%. Hanpumep, eciii B 3aiaHUM MpOeKTHEHIH kiacc 6erona B30, To B mombopax
COCTaBOB NMPUHUMAIOT CPEIHIOK MPOYHOCTHL GeTona 40,0 MITa.

IMpumeganus

1 B cmydasx, Korja HM3BecTHa SKCHEPUMEHTANbLHO YCTAHOBIEGHHAS 3aBHCHMOCTL (IPOYHOCTH
6eTOHa OT LEMCHTHO-BOAHOTO OTHOINEHHs) I AaHHOTO LeMeHTa, 3HaueHue LI/B mmst HopMupyemoi
cpenHell IPoYHOCTH GeTOHA, IPUHIUMAIOT IO 3TOH 3aBHCHMOCTH.

2 JIns perymspHO HCHONMB3YeMBIX IIEMEHTOR PEKOMEHIYEeTCsl CTPOMTEL YKa3aHHEIC 3aBUCHMOCTH C

TICITBI0 HAKOIIJICHHUS U HCIIOJIB30BAHUSI CTATUCTHICCKUX JIAHHBIX, ITOBBIMMAIONIUX TOYHOCTH IIPOTHO34a:

R -0,06-R* +13
0,24-R}* +13

(I]/B) = (D
rae (II/B) - meMeHTHO-BOIIHOE OTHOLICHHE, obeclieddBaroliee TpeOyeMyro MPOYHOCTh
OeToHa;

28 o
R — mpoyHOCTH (AKTMBHOCTR) LEMEHTa, IPHHMMAEMas PaBHOM ITOKa3aTelro Kiacca,
MllIa;

28
R — Tpebyemas cpenmHssi TPOYHOCTH Kiacca OETOHA HOPMAIBHOTO TBEPACHUS B

Bo3pacTte 28 cyTtok, Mlla.
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PucyHoxk 4.1 — 3aBUCUMOCTE NIPOYHOCTH OETOHA Yepe3 28 CyTOK HOPMAaJILHOTO
TBepacHUs oT 1I/B oTHomIeHus 1 kinacca mpogHocTH ueMeHTa; 1 — uement IIEM 22,5; 2 —

neMent IIEM 32.5; 3 — nement ITEM 42.5; 4 — uement IIEM 52,5

4.1.2 OpHCcHTHPOBOYHEI Pacxo] BOABI JJIA pacdyeTa M I0A00pa HOMHHAILHOTO

HAYAITBHOTO COCTaBa MPUHUMAFOT 110 Tabir.4.1.



Ta6nuna 4.1 — Bogonotpe6HOCTh GeTOHHOI cMecH, JI/M’

Vao6oyknaasiBaeMocThb bes C Boaopeny- C cynepBogope-
K, c; OK, cm nobaBok, uupyromei Iyumupyrouiei
o’ nobaBKoit o Jo6aBKoit 1Mo
TOCT 24211, TOCT 24211, oM’
m’
X4 (31-50) 135 - -
X3 (21-30) 145 - -
K2 (10-20) 155 145 130
X1 (5-10) 170 160 145
11 (1-4) 185 165 150
112 (5-9) 205 185 165
113 (10—-15) 215 200 170
114 (16—20) 230 210 185
I15 (21~25) 240 215 190

IIpuMeuaHnus

1 3naucHms B TaOn. 3 monydeHB! Hpu mpuMeHEHWH (pakiuu miebns 5(3)—20 mM. Ipu npumercHIN
mebHs ppakmun 5(3)-10 MM pacxol BOJBI yBeTHuHBaeTcs Ha 10—15 1/M’; mpH mpuMeHeHHH meGHS
dpakmEm 5—40 MM pacXol BoBl yMeHBIIaeTcs Ha 10—15 n/m’.

2 BogponoTpeOHOCTL OETOHHOH CMeCH C BOAOPEAYLHPYIOUMMH/IIACTUGHIMPYIOMAMH /00aBKaMu
onpeneneHa Npyu NPUMEHEHHH MecKa ¢ MOAYIIEM KPYMHOCTH 2,0.

3 TIpuMepHEBIil 00BbEM BOBICUEHHOTO BO3TyXa 0e3 BO3AYXOBOBIEKAIOMNX N0OABOK B 3aBHCHMOCTH OT
MaKcHMaTbHOH KpyImHocTH 3arnomHuTelel oT 1% (dp. 5—40 MM) 1o 3% (dp. 5(3)—10 mm).

4 UsroromilcHHE OCTOHHEIX cMeccit Mapok To momswkHoctw I3, T4 wu TI5, Oes

BOJIOPEAYIUPYIOUIUX/TIacTH(HUIHPYIOIINX J0OABOK HE PEKOMEH TyeTCs.

4.1.3 Pacxoxn uemenra I, xr, Ha 1 M B HaYAILHOM COCTABE OETOHHOW CMecH
PacCYUTEIBAIOT TI0 opMyIIe
I,=1]/B-B, (2)
rae LJ/B — neMeHTHO-BOOHOE OTHOIIEHUE, ompeelieHHoe 110 1. 4.1.1; B — pacXo] BOJEI, I,
NpUHATHIN 10 1. 4.1.2.
4.1.4 AOcomroTHEI 00BeM 3alOTHUTEIICH, V), 1, paccauTrIBacTCs o Gopmye
V,=1000-B/p,~1/p,, (3)
rJie py — UICTHHHAS TUIOTHOCTD LEMEHTA, KI/11; p, — IJIOTHOCTH BOJBI, IPHHUMaeMas paBHOH
ps = 1 kr/m.

4.1.5 Koam4ecTBO MEIKOr0 3aloNHUTENS (TIecKa) pacCUUTHIBAIOT II0 hopMyIe

4
=V, r-p

n’



rae 11 — pacxon mecka, KF/M3; T — JIOJIS TIecKa B CMECH 3aloJHUTENEeH; p, — UCTUHHAS
IJIOTHOCTh 3€PEH IecKa, KI/I.
Homo mecka B HayaJlbHOM COCTABE B 3aBUCHMOCTH OT pacXxojla I[EMEHTa U

HaubOMIbIIeH KPYITHOCTH 3aMIOTHUTEIS IPUHUMATOT 1Mo Tab. 4.2,

Tabaumna 4.2 — Jlons mecka B CMECH 3aIOTHUTEIEH

Pacxon ueMenTa, Hanbosemast KpynmHOCTh MEeGHS, MM
KT/ 10 20 40
200 0,54 0,51 0,48
300 0,51 0,48 0,45
400 0,48 0,45 0,42
500 0,45 0,42 0,39

HpI/IMe'{aHI/IeZ IIpU UCITIOJIB3OBAHUU TI'paBUA OOJIA II€CKA » YMCHBIIACTCA Ha
0,03.
4.1.6 KomnuecTBO KPYIHOTO 3aOTHUTENS PaCCUUTHIBAIOT IO hopMyIie
m=v,-0-r)-p,, (5)
e I — pacxol KPYIHOTO 3aIOTHUTENS, KI/M’; Py — CPEIHSS TLIOTHOCTE 3epeH MIeOHs,
KT/TI.
OITHMAIBHOE KOIMYIECTBO T00ABOK, BBOIMMBIX B OeTOHHYR0 cMech (JI, Kr/m’),

onpenensttor o 'OCT 30459.

4.2 DKCcNepUMEHTAJBLHLIH MOA0OP M KOPPEKTHPOBKA HOPMHPYEMBIX

TEeXHOJIOTHYEeCKHX MoKAa3aTe/led KauecTBa 0eTOHHOM cMecH.

4.2.1 HavansHBIH HOMHHATLHBI cocTaB 6etona (11, B, I1, 111, /1), paccunTaHHBIH 110

m.  4.1.1-4.1.7, npoBepslOT Ha ONBITHOM 3aMece€ C UENbI0  YTOYHEHHS
yAOOOYKIaABIBAEMOCTH OCTOHHOM cMecH. I TOro M3rOTaBIMBAIOT OIMBITHBEINA 3aMec U
OTpeNeNioT yaoOoyknaasiBaeMocth Oeronnod cmecu mno ['OCT 10181. Ecnu
yI1000yKIaAbIBAEMOCTh OINBITHOTO 3aMeca HE COOTBETCTBYET 3aJaHHON, TO NMPOM3BOIAT
KOPPEKTHPOBKY HAa4albHOTO HOMHHANBHOTO cocTaBa OeToHa. Ilpw STOM moBBIIICHHE
OCaZIKU KOHyCa WIIM CHIDKEHHE J>ECTKOCTH OETOHHOW CMECH IOCTHralOT 3a CueT
nobaBieHHEe B TMPOOHBIM 3aMec BOJBI, a CHHXKCHHUC OCaJKA KOHYCAa WM TIOBHIIICHHUC
KECTKOCTH JOCTHTalOT 3a cYeT JMo0aBleHWs B TPOOHBIA 3aMec 3amoiHuTenci (B
COOTHOIIIEHUH, PABHOM T).
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IIpy  KOppeKTHpOBaHHH YAOOOYKIIA/IEIBAEMOCTH HAYaJbHOTO HOMHHAIBHOTO
COCTAaBa JIOIYCKAETCs TONBKO pa3oBOe BBEACHUE B MPOOHEIIH 3aMec BoAH My necka. Ecim
pa3oBoe  BBelleHME YyKa3aHHBIX  KOMIIOHCHTOB He TIpHBOJUT K  TpeOyeMoi
YHA0OOYKIAIBIBAEMOCTH, TO CKOPPEKTUPOBAHHBIN TPOOHEIH 3aMeC CIICAYET TOBTOPHUTE.

PexoMmenmyemoe KOMM4ecTBO A00ABIEHHBIX KOMIOHEHTOB OETOHHOH cMecH
COCTaBJISET: Boja — 5-10 /M° : 3aIOJHUTENN — 2—4% HaYaILHOTO COCTaBa.

Ecnu  BBIMONHEHHOE KOPPEKTUPOBAHWE HE MMO3BOIMIO IOIYYHUTH 33/IaHHYIO
yHoOOyKIIaNbIBAEMOCT OCTOHHOI CMecH, TO 3aMec CIEAyeT HORTOPHUTE, YHBOUB
JO3UPOBKY T00aBIACMOro KOMIIOHEHTA.

Yio6oyknaapiBaeMOCTh GETOHHOHW CMECH COOTBETCTBYET 3aJaHHOM, eClH
tdaxTHYIecKas 0canKka KOHYyca WITH KECTKOCTb HAXOAATCS B TIpeAeaX 3aaHHOM MapKH 10
yA000YKIIaAbIBAEMOCTH.

4.2.2 B momoGpaHHOM TO YIOOOYKIIAABIBAEMOCTH HAYalbHOM COCTaBe OETOHa
($UKCUPYIOT (haKTHYECKUH pacxol MaTepHaIoB Ha 3aMec (8, Zn, 8w, s, £21), KT, UX OOIIyIO
CyMMy (Xg = gyt gn + gy T 8 T g), KI, U OIPELCHAIOT CPEIHIOK IIOTHOCTL GETOHHOM
CMECH pey,, KT/M°, o TOCT 10181.

DakTHYECKHIE  PACXO]  MATEPUAIIOB, Kr/M’, B 110JI0OpaHHOM ~ HaAYaIbHOM

HOMHHAIBEHOM COCTaBe OCTOHHOI CMeCcH ONIPEAENIIOT 10 (hopMyITam:
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4.3 3KCIlepI/IM CHTaJIbHasA IIpoBEpPKa COOTBETCTBHUA HavYaJbHOI'0

HOMHMHAIILHOTO COCTaBa 6eToHA TpedyeMoil MPOYHOCTH.
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4.3.1 "3 BuIOpaHHOTO HAYaIBLHOTO COCTAaBa C 3aJIaHHON yI060YKIaIBEIBAEMOCTHIO
OCTOHHOM CMeCH M3TOTaBIMBAIOT KOHTPONLHBIE 00pa3llbl JUIS ONpeaeeHUs NMPOYHOCTH
OeToHA B IPOEKTHOM U IIPOMEKYTOUHOM BO3PACTAX.

4.3.2 OmHOBpPEMEHHO € HayadbHBEIM COCTABOM H3TOTABIHMBAIOT JOMOIHHUTEILHBIE
COCTaBBHl.

JomoTHUTENbHBIE COCTaBhl OETOHA PACCUUTHIBAIOT, W3MEHAA 3HaucHue I[/B,
TIPUHATOE B HaYalbHOM cocTaBe 110 1. 4.2.1. Ha £(0,3+0,5) u npuHuMas 3Ha4denne B u II]
II0 HayambHOMY cocTaBy 1o 1. 4.2.1. 3HaueHue [/ yBeIUUUBAIOT WJIH YMEHBIIAIOT Ha
BETMYMHY YMEHBIICHUS WIIH YBEIIHICHUS 3HAUCHUS 1],

4.3.3 U3 HayaubHOr0 HOMHHAJIBHOTO COCTaBa, H3TOTABIHBAIOT CIICIHAIBHBIC CCPHU
KOHTPOJBHEIX OOpa3UoB 7S ONpeNeNeHUs] U OHEHKH COOTBETCTBHA OeTOHA JPYTHM
HOPMUPYEMBIM B 33JaHUN Ha TIOA00P COCTaBa ITOKA3aTeIsIM Ka4ecTBa.

B cmydae, ecnu 3agaHHbIE MapKH 110 BOAOHEIPOHUIIAEMOCTH H MOPO30CTOHKOCTH
TpebyroT Gomee BHICOKMI Kiacc OcToHa Mo TpowHOCTH (cM. Ilpumoxkenue), mo m.4.1.1
paccuuTHIBAIOT cocTaB OeToHa Ha  Oolice  BBICOKYKD CPENHIOK  MPOYHOCTH,
obecreunBaONIyl0 yKa3aHHEIE B 3aJaHWM Ha TOA00p TPeOOBAaHWA, M W3TOTABIUBAIOT
CIIEHUAIBHBIE CEPHUU KOHTPOJLHBIX 00PA3LOB Ul OLPEUESICHHS U OLIEHKH COOTBETCTBUS
paccIUTaHHOTO HOMHHAITFHOTO COCTaBa APYTHM MOKa3aTelsIM KauccTBa.

434 Ilo pesynsraTaM  OIpelNeleHHS TPOYHOCTH  O€TOHa  HaYaJIbHOTO
HOMHWHAJIBHOTO W JOTIONHUTEIBHBIX COCTABOB CTPOSAT 0a30BBIC 3aBHCHMOCTH TIPOYHOCTU
6eroHa B 3-, 7- u 28-cyrounom Bo3pacte oT 1I/B orHomenms. TTo 3THM 3aBHCHMOCTAM
ompenemsioT  3HadeHne LI/B  oTHouieHus, obecrednBaroliee MONydeHHE OeTOHA C
3aJlaHHBEIMU TIPOMCIKYTOUHOH ¥ IPOCKTHOW TIPOYHOCTAMHU.

4.3.5 Tlo Tpebyemoli cpenHeil MpPOYHOCTH Kiacca, YKa3aHHOTO B 3aJaHHH Ha
monbop, onpenmensgercs LI/B oTHOUICHHE ¥ paccUMTRIBACTCS  COCTaB  OETOHa,
00eCIeUHBAIOIINI 33 JAHHYIO TPOEKTHYIO HPOYHOCTh B 28-CYTOYHOM BO3pacTe.

B 3aBHCHMOCTM OT TEXHOJNOTWH CTPOMTENLCTBA M BpPEMEHM HarpyXKeHus
KOHCTPYKIMH B TpoekTe mpousBoacTBa pador (IIIIP) Ha3zHavaeTcs BelMYHHA
pacnaxy0O9HOH NPOYHOCTH B IIPOLEHTaX TpeOyeMoii cpeHell NpouHOCTH Kiacea.

Ecmu II/B oTHomIeHHe, Ha3sHAYCHHOE A4 oOccliedueHus TpeOyeMol IIpOYHOCTH
knacca, MeHee II/B oTHomeHMs, HeoOXOJUMOTO, UIS MONYUCHHS INPOMEKYTOUHOMH
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TIPOYHOCTH OETOHA B OMPEIEIEHHOM BO3PACTE, TO TPOU3BOJIATCS pacdeT HOBOTO COCTABA
oerona ¢ 60'memmM 11/B oTHOIIEHHEM.,

4.3.6 Ha ocHOBaHHU TOCTpPOCHHEIX 0a30BBIX 3aBUCHUMOCTEM W B IIpeenax
MTOIYYEHHBIX POYHOCTEH BO3MOKEH pacueT He TOJIbKO OJHOrO HOMHUHAJILHOTO COCTaBa,
HO W MPOM3BOICTBEHHBIX HOPM pacxojia COCTaBIAIONMX OeToHa, obOecnedrBaroIero
IIPOEKTHRIE TPEOOBAHHUS MO MPOYHOCTH B 28-CyTOUHOM BO3pacTe (CM. IIpuMep, puc. 4.2).

IMpumep. B TexHUYeCKOM 3aJaHUM CKa3aHO, YTO HEOOXOAWMO MOIY4NTH OeTOH
KJlacca Io TMPOYHOCTH Ha cxkarue B25 (cpennss npodnocts 32,7 Mlla mpu V = 13,5%)
W10 F»200 u nojsmxuocTbio [14, Iput HCI101b30BaHUH CICAYOIINAX MaTCPHAIIOB:

- memeHT: LIEM 1425, p, - 3,1 xr/m;
- mecok: My -2,2, p;-2,65 kr/m;
- niebens: dp. 5(3) 20 mm, py, - 2,63 kxr/m;
- go0aBKa:
e cymnepBogopemyuupyromas ¢ pacxogoM 0,6 m Ha 100 xr nieMenTa;

3
e BO3AYXOBOBIEKamowWas — 1,5 kr 2% pacTBopa Ha 1 M~ OeToHA.
>

PaccunThiBaeTcs HauyadbHEIM HOMHHANBHEIR cOoCTaB mo dopmynaM 1-9 wu
JOTIOTHUTEIRHO €IIe IBa cocTaBa ¢ uaMeneHneM 11/B otHomenus +0,3.
TTo puc. 4.1 wimm o hopmysie (1) onpenemnsiercs: /B orHoweHue:
I1/B = 1,86
Pacxoz Boas! (B, 1) ama pacdera u moxbopa cocraBa 6¢TOHAa Ha3HAYAIOT 1O TaOIL.
4.1.
B=185
Pacxox memenrta (L[, kr/M’) B HAa4albHOM cOCTaBe OCTOHA PACCUATHIBAIOT IO
dopmyne (2):
1] =1,86-185 =344

AGcomoTHEI 00beM 3amonuuTenei (V., 1) paccunteiBaetcs mo Gopmyne (3):
V, =1000—-185/1—-344/3,1 =704
Jong mecka B cMecu 3allONHUTENEH MO abCONMOTHOMY 00BheMy; Ha3zHadacTCs ¢

Y4€TOM pacxofa HeMeHTa U KPYITHOCTH 3aoHUTeNs mo 1admn. 4.2.
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IIo Ta6n.4.2:
r= 0,47

3
Komyectro Menkoro 3anomautens (I, kr/M™) paccuutsiBaeTces o hopmyne (4):

I71=704.0,47-2,65 =871

KomirdecTBo KpymHOTo 3amonuuTens (11, kr/M’) pacCauTHIRAIOT TI0 GopMyITe (5):

II]="704 - (1—0,47)- 2,63 =987

Pacxoz go6askn (I, 1/m’):

344
=——-0,6=2,06
A 100

HauvanbHblii cocTaB OerToHa, paccumtaHHbIA mo nm. 4.1.1-4.1.7 (I, B, I, U, ),
IPOBEPSIIOT HA ONBITHOM 3aMECe C IENBH0 ONpENeleHHI YIOOOYKIaaEIBAEMOCTH U €€
COOTBETCTBHUS TpeOOBAaHMUSAM, VKa3aHHEIM B TexHHUeckoMm 3amaduu. Jlna 3TOro
M3TOTaBIMBAIOT 3aMEC U ONpeAeNaroT moaBmkHocTh no 'OCT 10181.

VY 1060ykIanEIBaeMOCTE COOTBETCTBYET 3aIaHHOH.

B HAYAIEHOM cocTase OeroHa, obecrieynBaroLIeM 3a/IaHHYIO

yIo00yKIIaABIBACMOCTE, (DUKCUPYIOT pacXo MaTcpHaloB Ha 3aMmec (10 m):

g, = 3,44 xr;
gn= 8,71 xr;
gu = 9,87 kT
g, = 1,85 kT
g2, = 0,0206 kr;
>g=23,89kr.

dakTHYecKas IIOTHOCT GETOHHON CMecH:
Pex = 2370 KT/,
dakTruecknii pacxon MarepuanoB (Kr/M°) B MOZOOPAHHOM HAYAIBLHOM COCTABE

OETOHHOM CMECH pacCUHTBIBaeM 1o Gopmynam 6-9:

2370
=221 344=341;

q 23.89
7=270 g71-864;

23,89
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]

2370

2370
23,89

-9.87=979,

B=2"—.185=184;
89

=

bl

2370
23,89

11/B = 342/184 = 1,86

-0,0206 = 2,05;

B BHUAY OTCYTCTBHA B OINBITHOM 3aM€c€ BOJO- U PACTBOPOOTACIICHHA, a TAKKC

MOJy4E€HHON HEOOXOAMMON TTOABMXXHOCTH, KOPPEKTHPOBAHUE COCTaBa IO Pa3IHYHOM

JOJIH IICCKa HC TpeﬁyeTCH.

3
JIOIONHUTEIBHO PACCYMTHIBAIOTCS JiBA cocTaBa (KI/M°), ¢ u3McHenueM I1I/B

OTHOIIICHU HA 0,5, TIpU COXPAaHCHUH pacxoaa H.IC6H$I ¥ BOJBI HAYAJIBHOI'O HOMHUHAJIBHOT'O

cocrapa (Tabm. 4.3).

Nel:
/B, = 1,36;
B, =184;
T, = 979;

I, =1/B, x B;=1,36 x 184 =250;
T, = Vi X py = (V, — V) X p, = (1000 — 250/3,1 — 184/1 — 979/2,63) x 2,65 = 964;

H; = (250/100) x 0,6 = 1,50.

Ne2:
1I/B, = 2,36;
B, =184;
I, = 979;

I, = I/B,xB, = 2,36 x 184 = 433;
TI, = Vy % pu = (V, = Vi) X pa = (1000 — 433/3,1 — 184/1 — 979/2,63) x 2,65 = 807;

H, = (433/100) x 0,6 = 2,60.

Ta6muma 4.3
Job6aBka, kr/m’
1, IL, 1, B, 3
B ki | ke | ko | ko Cymep- Bozzyxo-
BOZIOpEN. BOBJIEK.

OnrtuManbHEL HagalbHbIH cocTaB | 1,86 | 341 864 979 184 2,05 1,5
JlomomuuTenLHbIE COCTAaBE

Nel 1,36 | 250 964 979 184 1,50 1,5
Ne2 2,36 | 433 807 979 184 2,60 1,5
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U3 ontumanmpHOrO HAdYalkHOTO COCTaBa, a TAKKE W3 JABYX JOTONHUTENLHEIX
COCTaBOR  W3TOTABIMBAIOT KOHTPONBHEIE 00pAas3lel, KOTOPHIE UCIBITHIRAIOTCS B
mpoMexXyTodHOM (3 u 7 CyTOK), a TakKe B MPOEKTHOM Bo3pacTe (28 CYTOK) HOpMAIEHOTO
TBEPACHMU.

Ilo modyueHHEIM pe3ynbTaTaM ONPENCIIEHMS TPOYHOCTH OETOHAa KOHTPOJILHBIX
00pasIioB HAYaNBHOTO W JIOTIOMHUTENHHBIX COCTABOB CTPOAT 0a30Bble 3aBHCHMOCTH

(puc.4.2).

R, N
8

NH

S0

iy

By

2

BT

PucyHok 4.2 — 3aBUCHMOCTS IPOYHOCTH GETOHA OT 1eMeHTHO~BOJHOTO OTHOIICHHMS,

I - B Bo3pacre 3 cyrok; Il — B Bospacte 7 cyrok; ITI — B Bo3pacte 28 cyTok

Ilo 3aBHUCHMOCTSIM pHcC. 4.2 TaxKc MOXHO paccuiTaTh B IIOJIyYCHHOM JIHANa3OHe

MPOYHOCTEH «YHUCTHINY PacXod MaTepHAaIOB I IPOU3BOCTBEHHLIX HOPM (Tali1. 4.4).
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Ta6numna 4.4

3
Krnacc 6etona = 10, 1, 1, B, - I[O6ilBKa,B KT/M -
(nposHoCTs MpH 1 kene | kel | ke | kead? yep 031yX0
Vi, =13,5%) BOJIOpeN. | BOBICK.
B20 (26,0 MIa*) 1,56 286 932 979 184 1,72 1,5
B22.5 (30,0 MIIa) 1,71 314 909 979 184 1,88 1,5
B25 (32,7 MITa) 1,83 336 890 979 184 2,01 1,5
B27.5 (36,0 MTTa) 1,95 358 871 979 184 2,15 1,5
B30 (40,0 MTTa) 2,10 385 847 979 184 2,31 1,5
B35 (45,8 MITa) 2,33 428 311 979 184 2,57 1,5
B37.5 (49,3 MIla) 2,45 450 793 979 184 2,70 1,5
B40 (52,4 MIla) 2,57 472 774 979 184 2,33 1,5

T. k. B TeXHMYECKOM 3aJaHHH Ha 10x00p coctaBa OeTOHA TNPHCYTCTBYIOT
TpeOOBaHUA O BOJOHENPOHWIIAEMOCTH M MOPO30CTOMKOCTH, To coriacHo 1. 4.3.3.) a
take Tabm. Al wm Tabn. A.2 IIpwmoxkeHus A jus obecrmedeHHs MapKH O
BooHenpoHuuaeMoct W10 crnexyer n3rotoBuTh 0eToH knacca B35 (cpeaHss MpoYHOCTh
kmacca 46,0 MIla mpu V = 13,5%), a mia Mopo3soctoiikoctd F,200 moctatodno
H3roTOBUTH 6eToH Kiracca B30 (cpenuss npounocTs kinacca 40,0 MIla npu V = 13,5%) ¢
IIPUMEHEHHEM BO3MYXOBOBJICKAOLIEH MO00aBKH, T. €. A TOr0 YTOOBI 0OOecmeuuTh
OIpeNieNIeHHBIH B 3aaHUH Ha TOA0OpP YPOBEHb MO BOJOHEMPOHWIAEMOCTH H
MOpPO30CTOHKOCTH, ClIeRyeT Ha3sHAYNTH cocTaB OcToHAa Kiracca mo mpognoctn B35 (46,0
MITIa) ¢ nonoNMHUTENBHEIM BBEICHHEM BO3IYXOBOBIEKAOIICH JOOABKH, 3aTEM U3TOTOBUTE
CIEIUAaTbHbIE KOHTPOIBHBIE 00Pa3libl HA NCIIBITAHUS.

O6pazusl  HAa  CTAHJAPTHBIC  HCIBITAHMSA 1[I0  BOZOHEIPOHULAEMOCTH W
MOPO30CTORKOCTH U3TOTaBINBAIOTCS Cpasy MociIe U3rOTOBIICHUS 00pa3li0B HOMHHAIEHOIO
HA4YaJIbHOTO COCTaBa U ABYX BCIIOMOTATE/IbHBIX.

Ilocnme momydeHHBIX pe3ynbTaToB (Tabm4.5) 1O TPOUHOCTH HAYAIHLHOIO
HOMHMHATBHOTO COCTaBd, M BOJIOHENPOHMLIAEMOCTH M MOPO30CTOHKOCTH 06pasuor
BCIIOMOTaTeNBbHOTO COCTaBa, HA3HAWAIOT COCTaB OcToHa Kimacca B35 (46,0 xrc/cw?),
obecneunBalomnii Bce HOPMHUpYEMBIE IIOKA3aTENHd KadecTBa O€TOHA, YKa3aHHLIE B

3aJaHHH.
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Tabnura 4.5 — Pe3ynbTaThl UCIIBITAHUH

Cocran /B | R,MMa | W F
Haua sHeIit HOMUHATBHBIN COCTaB 1,86 34,5 - -
BemoMoraTenbHEIH 2,33 47,3 10 300

4.3.7 1lpu U3roTOBIEHUH MaJOro oObeMa GeToHa TSI MOHOJIUTHBIX KOHCTPYKITHH
KnaccoB 1o npoyHoctH B7,5—B15, rae B TexHudyeckoM 3aJaHWM NPUBEIEHBI MPOCKTHBIE
TpeGOBaHMS 1O CpeAHEN MPOYHOCTU KIlacca, omnpeAeiicHHe W Ha3HAYeHHEe HOMHWHAIBHOTO
cocTaBa OeToHa JIOMyCKaeTcs MpHHHMAaTh HA OCHOBaHWH Tabi. 4.6, a pacxox BOABI 1O
Tabm. 4.1.

IIpu sTom x OeToHam KilaccoB 1o mpouHoctd B7,5-B15 TpeboBanus 1m0
BOJIOHENIPOHHIIAEMOCTH 1 MOPO30CTOHKOCTH HE MPEIBABISIOTCS.

4.3.8 OpHeHTHUPOBOYHBIE COCTaBHl OeToHa B Tabm. 4.6 W Tabm4.7 OmaHel TpH
CIIEYIOMIUX XapaKTEPUCTUKAX UCXOIHBIX MATEPUAJIOB:

- HacChllIHAs IIIOTHOCTD MeCKa U WEeOHA Py, = 1370—1400 Kr/M;
- MOAYITh KPYITHOCTH Tiecka My = 1,8—2.2;
- CPEIHSAS IUIOTHOCTH OCTOHHOM CMECH Py = 2370—2400 KT/M.

Ecmu ¢daxTudeckas cpemHAs IIOTHOCTL OETOHHOM CMECH OTIMYAeTCs, TO PacXoX
MaTepUajIoB CIEAYET NEPECUUTATE 10 Gopmyrnam 6-9.

439 B Tabn. 4.6 u Tadn. 4.7 upejucraBiICHBl OPHECHTHPOBOYHBIC HOMHHAJIBHBIE
COCTaBHI OETOHA.

B 3aBucumoctT 0T OS(GCKTHBHOCTH TPHMCHACMOW J00ABKH Ha3HaYaeTcs

BOJIOIIOTPEOHOCTH OeTOHA I MMOTyJCHHUS 3aJaHHOM YI000yKIIaIBIBAEMOCTH.

Ta6nuua 4.6 — OpHeHTHPOBOYHBIE COCTABHI TSXKEIOTO OCTOHA Ha IIeOHe

¢bpakuuii 1o 20 MM

Knacc 6erona Pacxon matepuaios, Kr/M' , IIPH KJ1acce lieMeHTa
B Bo3pacTe 28 CyToK 1IEM 32,5 HEM 425
HOPMaNbHOIO TBEPACHUS IT II 1 1T I 11
(npoyHOCTB)
B7,5 (10,0 MIIa) 210 985 970 200 995 970
B12,5 (16,5 MIla) 260 935 970 230 965 970
B15 (20,0 MIla) 310 885 970 275 920 970

IIpuMevaHue: cocTaBel OeToOHA AaHbI IpH MoaeKHOCTH [12 (5-9 cm), pacxoxe Boaw

3
205 /™M, 6e3 IpHMEHEHUS XUMHYECKUX 100aBOK
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Tabnuna 4.7 — OpUEHTHPOROYHBIE COCTABHI TSHKENOTO OETOHA Ha Me0He

dpaxuuii g0 40 MM

Cpenusis npouHocTh 6eToHa Pacxojl MaTepuanoR, Kr/M’, TIpH KJacce UeMeHTa

B Bo3pacTe 28 cyTok IIEM 32,5 1IEM 42,5
HOPMaJIbHOT'O TBEPACHUSA 11 I1 111 11 II 1T
B7,5 (100 kre/cm?) 200 1015 [ 950 200 1015 [ 950
B12,5 (165 krc/em’) 240 975 950 210 1005 950
B15 (200 krc/em?) 290 925 950 255 960 950

IIpumeuanne: cocTaBbl OeToHa AaHbl npu noxswxkHoctd 12 (5-9 cm), pacxoxe Boxsl 205

n/M°, 6e3 IPUMEHEHHS XUMHUUYECKHX JJ00aBOK

Hepe,u MPONU3BOACTBEHHBIM H3TOTOBJICHUEM OETOHHOM CMecH OMPEACTICHHOTO TIO
TaﬁJIPII.[aM COCTaBa IPOU3BOJAUTCA €€ KOPPECKTUPOBAHUC T10 y2106OYKJ'Ia}]LIBaCMOCTH oyTeM

YMEHBIICHHUA NN YBEIWYCHUA pacxoia BOAbI 3aTBOPCHUA.

4.4 IlpoBepka M KOpPpeKTHpPOBaHME HAYAILHOT0O HOMHHAJILHOTO
cocraBa 0OeTOHAa HAa €ro COOTBeTCTBHe BceM JAPYrMM HOPMHPYeMBIM

MmoKa3aTejasiM KauecTBa 0eToHA.

4.4.1 B cinyyasix, KOTga pe3ylibTaThl HCIBITAHUH PE3EPBHBIX CepHil MPHUHATOrO
MOZOOpaHHOrO HA4YalbHOrO HOMHUHAIBLHOTO COCTaBa OeTOHA He NOATBEPKAAIOT WX
COOTBETCTBHUS TPEOOBAHMAM 33aIaHUA HA NPOCKTHPOBAHHE K JPYTrHUM (KPOME IIPOYHOCTH)
HOPMHUPYEMBIM  IIOKa3aTelsIM  KayecTBa,  HANpuUMEp, 10  MOPO3OCTOWKOCTH,
BOJOHETIPOHULIAEMOCTH, HUCTHPAEMOCTH, HEOOXOIMMO CKOPPEKTHPOBATH HOMUHAITLHBIN
cocTaB OeToHa Tak, 4YTOObl OH oOecmeywBal Bce Oe€3 WMCKITIOUEHHWS HOPMHpPYEMBbIC
IIOKA3aTeNN KauecTBa, yKa3aHHbIE B 3a0aHu (CM. IpuMep B 11. 4.3.6).

4.4.2 Tlpu KOppeKTHPOBaHUU COCTABOB OETOHA CIIEAyeT BHIOMPATH M3 W3BECTHBIX
[IPUEMOB IIOBBINIECHUSA KOHKPETHEIX IIOKazaTeledl KadecTBa Hauwbonee >(¢heKTUBHEIE.
Hampumep, noBblllIeHHE MOPO30CTOMKOCTM O€TOHA JOCTHraTh HE TOJBKO 3a CUET
noBelmieHus LI/B oTHoIeHUS, TyTeM BBeIeHHS B 6€TOH BOAOPEAYIMPYIOIINX 100aBOK, HO
U 3a cueT BBeicHMA B OETOHHYIO CMeCh BO3AyXOBOBIEKAIOMIUX (Ta3000pasyrOLIHX)

100aBOK MOBBIIAIOIIHX MOPO30CTORKOCTh OETOHA.
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4.5 Ha3navyenne U KOPpPeKTHPOBaHNUe pabo4NuX cOCTABOB OeTOHA.

4.5.1 Paboume cocraBel 0OeToHa Ha3HA4YalOT HAa OCHOBAHMM MPHHATHIX
HOMMHAJILHEIX JIAGOPATOPHBIX COCTaBOB GeTOHA.

4.5.2 B ciywasx, KOT/la MaTepHalbl, IPUMEHIEMbIE HA IPOU3BOJACTBE, IO CBOUM
MOKa3aTellsAM KadecTBa, He OTIIMYAKTCS OT HCMONb30BAaHHEIX B Ta0OPaTOPHEIX 3aMecax — B
pabounx cOCTaBaX YYHTHIBAIOT TONBKO (PaKTHUECKYIO BIAXKHOCTH 3amoiHutened. Ilpum
3TOM Pacxoll LEMEHTa B OETOHE COXPAHAIOT I10 IPHHATOMY HAayaJbHOMY HOMHHAILHOMY

COCTaBY, a pacxobl BOIHI, /M, U 3amonHUTeneH OIIPEIEINAIOT 110 OPMYIIaM;

B=BO_W'11'H0;(')Z/HI'MO; (10)
W,
=Ty (145, (11)
I = I+WLLI :
—H—lo'( ﬁ), (12)

rie B — pacxon BomsI B paGoueM coctase, Kr/M'; IT — pacxon Tecka B pabodem coCTage,
kr/m’; I — pacxon mebGHsS B pabodeM cocCTaBe, kr/M>; Wn — BU@KHOCTb IICCKa,
onpenencHdad no 'OCT 8735, %; Wiy — BnaxHocTs 1mebOHs, onpeaencHHas no F'OCT
8269.0, %; B, — pacxoq BOJBI 10 HOMHHAILHOMY COCTABY, Kr/M3; II, — pacxox mecka 1Mo
HOMUHATLHOMY cocTaBy, KI/M’; 111, — pacxo/I meGHs IT0 HOMHHATBHOMY COCTaBY, KI/M’.
4.5.3 Haznauennsle pabGoume cocTaBbl O€TOHA NPOBEPSIOT (JTabOPaTOpHO) Ha
COOTBETCTBHE BCEM HOPMHPYEMBIM TEXHOJIOTHYECKUM MOKA3ATEAM KauecTBa.
JlonmycTumble OTKIOHEHHS (DAKTUYECKHX TEXHOJIOIMYECKHX CBOMCTB OeToHHO
CMECH OT COOTBETCTBYIOIIKX TPeOyEeMEIX 3HAUeHUIT MPUHUMAIOT o TabmunaM 4.8 u 4.9.

Ta6nuua 4.8 — JomycTuMble OTKIIOHEHUS 3aIaHHBIX 3HAYEHHH MTOKa3aTeNeH

ya000yKIIaAEIBAEMOCTH
Mapku o HomunanbsHoe 3Hauenue Hormycku
y1000YKIAIEIBAEMOCTH
Ocajxa KoHyca, cM 10 10 +1
Gosiee 10 +2
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PacmibiB koHyca, cM Bce 3HaueHHNs +3

Koadduument ynnornernus 6onee 1,25 +0,10
or 1,11 10 1,25 +0,08
oo 1,10 +0,05

KectkocTh, ¢ oomnee 10 +3
go 10 +2

Tabnuna 4.9 — JomycTuMbIe OTKIIOHEHHS 3aJIaHHBIX 3HAUCHUI MoKa3aTenel KauecTra

OETOHHOU CMeCH

Hanmenosanme nmokasaress JIvuamazoH, B KOTOPHIH Mornajgaet JomycTuMoe oTKIToHEHWE
KadecTBa 0eTOHHOM cMecH 3a7aHHOe 3HAYeH)e TToKaszaTelsd | 3aJaHHOTO 3HAUYeHMS IToKa3aTells
CpeAHSs IITOTHOCTS, KO/M® Bce 3nauenus £20
PaccnauBaeMocTh:
- 10 BOJIOOTACICHUIO, %) menee 0,4 +0,1
0,4 u 6osee +0,2
- II0 PACcTBOPOOTICICHUIO, %o MeHee 4 10,5
4 u 6once +1,0
TTopucrocts, % abc. BCE 3HAYEHUS =1
TeMmneparypa, °C BCE 3HAYEHUA £3
CoxpaHsieMOCTb  CBOWCTB  BoO | He MeHee | 4 30 muH MuEyc 10 MuH
BpeMeHU ot 1 9 30 mun g0 3 u 00 Mun MuHYyC 20 MUH
oonee 3 u 00 MUH MuHyc 30 MUH

4.5.4 KoppeKTUpoBKYy pabouero cocraBa MPOU3BOJIAT, €CIU TIO JAaHHBIM BXOIHOTO
KOHTPOJISI KauecTBa 3alloNIHUTENeH W  OIEPAIMOHHOTO KOHTPOJS TPOU3BOJACTBA
YCTAaHOBJICHO U3MEHEHHUE KAYECTBA MATEPHAIIOB O0JIee YeM Ha:

2 abc. % — coaeprkaHue TlecKa B meOHe WK MIeOHS B TIECKE;

2,0 abc. % — HOpMaJILHOM TYCTOTHI IIEMEHTHOT'O TECTA;

1,5 abc. % — conepKaHHUE WIUCTBIX, ITHHUCTBIX U MBUIEBUIHBIX YACTHIL,

30 Kr/M’ — HCTHHHOI W CpeHEN TUIOTHOCTH 3€PEH 3aNOIHUTEII.
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4.6 TIposepka W KOPPeKTHPOBAHHE TEXHOJIOIHMYECKHX IOKasaTeJeH

Ka4ecTBa 0eTOHHOM cMecH pabovYHX cOCTABOB HA MIPOU3BOACTBE.

4.6.1 PaGoune coctaBpl OeTOHA TIOCE WX KOPPEKTHPOBAHHA MOIDKHEI OBITH
MPOBEPEHBI B IPOU3BOACTBEHHBIX YCIOBUAX Ha ONBITHEIX 3aMecax.

4.6.2 KoppektnpoBanue pabouux COCTABOB II0 pe3ylbTaTaM KX IPOBEPKH Ha
OTBITHEIX 33aMe€CaX TNPOBOAST B CIOyYasX YCTOWYIMBOTO (HECTydalfHOTO) OTKIIOHEHHS
YA00OYKIaAEIBAEMOCTH OETOHHON CMecH W JPYrHUX TEXHOJNOTUYECKUX TOoKa3aTelelt oT
3aJaHHEIX HHTCPBAJIOB.

OTKJI0HEHUE YMOOOYKIAIRIBAEMOCTH (TTOJBMKHOCTH WITH KECTKOCTH) GeToHHOMH
CMECH CUHTAIOT YCTOWYHBBIM, €CIIH:

- W3 TOCHCAHHMX  HCCATH  PE3YNbTaTOB  OMPCACICHHSA  TTOKa3aTels
yI000YKIIAIEIBAEMOCTH PA3HEIX 3aMECOB TPH Pe3yibTara BEIXOAAT 3a TPAHHUILY 3a/IaHHOTO
HWHTEPBANA B ONHY H TY ¢ CTOPOHY;

- TIOAPSI 1BA PE3yNILTATa OIPEAEICHUS TIOKA3aTeNs YI000YKIaIbIBAEMOCTH Pa3HEIX

3aMECOB BBEIXOJUAT 3a I'paHUIY 3aJaHHOI'O HHTEPBAJIA B OQHY U TY XK€ CTOPOHY.
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Paznen 5. Pacuer u moafop cocTaBa TKeJIoro 6eToHa, MPoIeIIIero

TeIJIOBYI0 00padoTKy (u31esus cOOPHOro Kelle300eTOHA)

5.1 Buibop u onpeneneHNe XapaKTePUCTHK UCXOAHBIX MAaTEPHANIOB MPOU3BOJAT 10
PEKOMEHAAINAM pa3gena 3.
5.2 Pacuer u moabop cocrara GeToHa.

Ry MITa
Ta

\H

=
\
o

a0

50

© R /

IV
7

18 1 2 4 1B

Prcynok 5.1 — 3aBucHMOCTE POYHOCTH OeToHA Yepes 28 cyTOK Hoclie TelIoBOi
obpabotku ot LI/B otHOWmIEHUs U Knacca emenTa; 1 — nement ITEM 22,5; 2 — nement

HEM 32,5; 3 — uement LIEM 42,5; 4 — nement LIEM 52,5

52.1 TIlo dopmyne (13) mmm mo puc. 5.1 omNpeAensioT IEMEHTHO-BOAHOE
orHonicauce (LI/B), opreHTHPOBOYHO oOecleunBarollee 3aJaHHbIM CpeIHU YpOBEHb

ITPOYHOCTH KJ1acca ferona B TIPOEKTHOM BO3PACTE, IIPOIICAMIECTO TCTLITOBYIO 06p360TKy:

13
R’ -007-R*+13 (13)

/B) =
(B) 028-R*+13 >
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rae (L/B) — TeMEHTHO-BOMHOE OTHOLIEHHE, OOECIEYHBAIOIIEE CPENHION HPOYHOCTH
Knacca GeToHa Hocie TemIoBoit 06paboTky;

R) — IpOYHOCTH GETOHA MTOCIIE TEIUIOBOH 06paboTKH, B Bo3pacTe 28 cyTok, Mlla;

R® — mpouHOCTH (AKTHBHOCTB) HIEMEHTa B BO3pacTe 28 CyTOK, MPUHUMaeMas PaBHOI

noka3areinto Kimacca, MlIa.

5.2.2 Tlopsmok neiicTBHI 1O TOAOOPY cOocTaBa OETOHA, MPOIIEAIIETO TEIUIOBYIO
00paboTKy, TOKa3aH Ha CIEeIyIOLIEM IPUMEDE.

Ipumep. Tpebosanue k 6Geromy omop JIJII — B30 W8 F,200, ¢ orumyckHoi
npouHocTbio 80% u 90% ot cpeaneii upounoctr knacca (40,0 MIla mpn V = 13,5%) u
TroABIDKHOCTHIO 112 (5-9 cM) npH HCIONBE30BAHUH CIENYIONINX MaTEpHATIOB:

- mement: IIEM 1 42,5H, p = 3,1 xr/m;

- mecok: My =2,2, p= 2,65 xr/m;

- mebens: @p.5(3)-20 MM, p = 2,63 Kr/m;

- 106aBKuU:

o CyTIepBOIOPEAyLHpPYIOMad ¢ 3(h(heKTOM yCKOpeHHs TBepAaeHus — pacxox 0,8
kr Ha 100 KT ueMenTa;
*BO3[yXOBOBJICKaromast — 1,5 KT 2% pacTsopa Ha 1 M° 6eToHa.
Pexum Temmoroit 06paboTKH:
- BBIIEpKKA — 4 yaca;
- paBHOMCpHEIH TOxBeM TeMiepatypel 60°C — 2 gaca;
- U30TepMHIYecKHi TIpoTpes pu TeMmepatype °C — 8 yacos;

- paBHOMEpHOE OCTEIBaHHe 10 TeMieparypsl 20°C — 2 gaca.

PaccunTbiBacM Ha4albHBIH HOMHHANBHBIA cocTaB mo Qopmynam 2-13 u
JOTIOJTHUTENBHO elie JBa cocTaBa ¢ u3MeHcHueM [1/B oTHomienns £0,3—0,5.

ITo dopmyne (13) mimm no puc. 5.1 onpepensercs /B oTHollenue ans uemenra
IIEM 42.5:

1/B=2,0

Pacxon Bozs! (B, 1/M°) s pacdera u moxbopa cocTaBa 6eTOHa HA3HAYAOT 11O TaGIL.

4.1:
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B=165
Pacxon memenrta (II, kr/mM3) B HauanbHOM cocraBe O€TOHA PAaCCYUTHIBAIOT IO
dbopmyne (2):
1=2,0-165=329
AObcomoTHbIi 00beM 3anonuurenei (V,, 1) paccuuTeiBaeTcs mo hopmyIe:
V, =1000-165/1 —329/3,1 =730.

Jlomst mecka Joms Tecka B CMECH 3aloiHHMTENeH 1o abcomoTHOMYy 00beMy
HA3HAYAETCS C YIETOM pacXofa IIEMEHTa U KPYIMHOCTH 3aIONHHUTENA 1o Tabn. 4.2 uim B
3aBHCHMOCTH OT TCXHOJOTHH TPON3BOJCTBA OIPCACICHHBIX U3/ICIIHIA.

ITo Tab6n. 4.2:

r=047
Kommuectro menkoro sanonautens (IT, kr/m’) paccuntbiBaercs mo Gopmyie:
TT=730-0,47-2,65=911

Komuaectso kpymHoro 3armorauATens (L1, kr) paccautrsaror o popMmyre:

11=730-(1-0,47)-2,63=1015

Pacxox cymepBofopenyuupytommeit no6asku (JI, 1/M’):

329
= 222.0,8=2,64
A=T00

HavanpHsni coctaB OeroHa, paccumTansblii no mm. 4.1.1-4.1.7 (I, B, 11, 111, 1),
TIPOBEPSIOT Ha OIBITHOM 3aMece C LENbI0 ONpelelicHHS yIo60yKIaabIBaeMOCTH H €€
COOTBETCTBUS TpeOOBAaHUSIM, YKa3aHHBIM B TexHW4YeckoM 3amanuu. Jlns storo
HM3TOTABIHUBAIOT 3aMeC U oNpeAelaroT moasmxkHocTh mo 'OCT 10181.

V1000yKITaAEIBACMOCTE COOTBETCTBYCT 3aIaHHOM.

B HaYyaJIbHOM cocrase OeToHa, o0ecIeunBaroIeM 3a1aHHYIO

y1o0O0yKIaABIBAEMOCTE, (PHKCUPYIOT pacXoX MaTepHuaioB Ha 3aMec (10 m):

gy = 3,29 kT3
g:= 9,11 kr;
g = 10,15 k1
g, = 1,65k}
g, = 0,0264 kr;
>g=2422xr.
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dakTHryecKas INIOTHOCT: OETOHHON CMECH:
3
Pen = 2390 KF/M .

DaKkTHIECKHIHA pacxog MaT€pHalIOB B HOJIO6paHHOM HaYaJIbHOM COCTaBe OeTOHHOIT

CMCCH:

11=2% 35935

22
=22 911-399;

22

2390
=" .1015=100L;

=7 22
=22 1 65-162

2390

l]:

el 0,0264 = 2,60;
I/B = 322/160 =2,0.

B BHIy OTCYTCTBUS B ONILITHOM 3aMeC€ BOIO- M PAcTBOPOOTAEICHHS, & TAKKE
MONYYCHNS HE0OX0AUMOH HOABIKHOCTH KOPPEKTHPOBAHHE COCTABA 110 PasIMYHON JOJIH
mecka He TpebyeTcs.

JIONIONIHUTENBHO PACCUNTHIBAKOTCS B4 COCTABa, ¢ W3MeHenueM 11/B oTHomenus na

+0,3, IpH coXpaHCHHM pacXola MmeGHs U BOJIb HAYaIbHOT0 HOMHHAIIEHOTO cocTaBa (Tabil.
5.1).

Nel:
/B, = 1,7;
B, =162;
111, = 1001;

I, =1IB, xB; = 1,7 x 162 =277,
I, =V, X pg = (V4 — V) X py = (1000 — 277/3,1 — 162/1 — 1001/2,63) x 2,65 = 976;
I, = (277/100) x 0,8 = 2,01.

No2:
/B, =2,31;
B, =162;
11, = 1001;

Il =1UB, x B, =23 x 162 = 374;
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Tl = Vi X pg = (V, = Vi) X py = (1000 — 374/3,1 — 162/1 — 1001/2,63) x 2,65 = 893;

H, = (374/100) x 0,6 = 2,24,

Tabnuna 5.1
3
o | [ [ T e
! kM | koM | koM | koS cymep HyX
BOJAOPEAYI. | BOBIEK.
OmTuMaTL LI 20 | 325 | 899 | 1001 | 162 2,01 1,5
HaY9AJIbBHBIU COCTAaB
I[OTIOJTH”TCJTBHB]C COCTAaBBLI:
Nel 17 | 277 | 976 [ 1001 | 162 1,66 15
Ne2 23 | 374 | 893 | 1001 | 162 2,24 1,5

Tabamnua 5.2 — PesyneraTe! ucnbiTanmii

ITpoyHoCTE NOCHE TennoBoi 06paboTku, MITa

Coctas B gyepes 4 gaca gepe3 28 cyTok
HauanbHbIii HOMUHANBHBINA coCTaB 2,0 30,1 40,2
Nel 1,7 23,6 31,5
Ne2 2,3 35,4 47,2
R, AT
"1{»\,
I .
ANy
” ! /
Bl
t /
ik = s =
36 -
32} -
2y
) >
ey i F 1] (23 3
208 2,95

>

4 1'%

Pucynok 5.2 — 3aBucHMMOCTb IPOYHOCTH OETOHA MOCIIE TEIIOBOM 00pabOTKU OT

TIEMEHTHO-BOIHOTO oTHoMeHus;, I — uepes 28 cyTok nocie TemnoBoit 06padoTku; I —

gepes 4 daca mociic TeIoBoi 06paboTKH
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M3 HavansHOTO HOMMHAIIBHOTO COCTaBa, a Talkke M3 JABYX JOMONHHTENHHBIX
COCTABOB H3TOTABIMBAIOT KOHTPOIBHEIC O00PasIbl, KOTOPBIE MPOXOIAT TEIUIOBYIO
06pabotky (TO), cormacHO TpeOORAHWUSAM TEXHOJNOTHH. LICHBITaHHS KOHTPOJBHBIX
00pa3uoB mpoBoaaT Yepe3 4 yaca (OTHMYCKHAs MPOYHOCTH) M 4depe3 28 CyTOK mocie
TEIUIOBOH 00paboTKH.

Tlo pesynbTaTaM OIpEJENeHHS TPOYHOCTH OeTOHa KOHTPONBHBIX O00pasIoB
HAYalbHOTO M JOMOJHHTENBHEIX COCTaBOB (Tabn.5.2) cTposAT 6a30BEIE 3aBHCHMOCTH
«oTmyckHas mpodyHocts — Il/B-oTHomenme» W «upoekTHas mpounocts — LI/B-
OTHOMIeHHUE» (puc. 5.2).

Ilo puc. 5.2 onpeuensieM LEMECHTHO-BOIHOE OTHOLICHHE, HEOOXOAMMOE Ui
obecnieueHus TpeOoBaHWIT K OETOHY TO OTIMYCKHOM TPOYHOCTH, M KOPPEKTHPYEM
HAYATHHBI HOMHHAJIBHBIH COCTAB OETOHA W3/IENHii.

Tak kak k wu3gemusM OertoHa omop JIDII mpexwsmistorcs TpebOBaHWS 1O
BOJOHETIPOHHIIAEMOCTH U MOPO30CTOMKOCTH, TO 1o Tabm.A.1 u A.2 Tlpunoxkenus A
HAXOJUM Kiiacc OeTOHa, KOTOPHIH obeciieuuBaeT MapKy 110 BOJOHCIPoHuIaeMoctn W8 u
MapKy 1o Mopo3socTtoiikoctn F»200:

- mis W8 (tabi.A.1): B30 (cpennss npounocts 40,0 MITa);
- mag F200 (ta6mA.2): B27,5 (cpemusas mpouHocTs 36,0 MIla), ¢
TTPUMEHEHNEM BO3TyXOBOBIIEKAOIIEH TO0ABKH.

Ho mns obecredenus oTiyckHOW WM TepeaaTouHoil npodnocts 80% u 90%
cnenyeT HaszHadaTh 1I/B-otHomenue 2,08 w 2,25, 4ro Oonblue 3HAYEHWH, YKa3aHHBLIX B
Tabm.A.1, A.2.

TakuM o6pazoM, WMcHHO 5TH 3HadcHUS LI/B-OTHOMICHWS TpPWHUMAIOTCSA JUIS
pacueTa coctaBoB OeroHa (Tadu. 5.3), koropbie OyHyT 00ecTIeuBaThL CPENHIOD MPOIHOCTD
kiacca B30, mapky 1o BogonenponuriaeMocTd W8 u MapKy Mo Mopo3socToiikoctu F,200.

Ta6muna 5.3

3
Tpebyemas cpeanss 11, 11, I, B, Hobaska, kr/m
HPOYHOCTE VB ko | e | kv | ko | SYTEPROAO- | ROSIYXO-
penyiL BOBJICK.
OtnyckHas TPo4YHOCTH 80% 2.02 15
(32,0 MIIa) ,08 37 24 001 62 ? i
Otnycknad mpounocts 90% 218 15
(36,0 MTTa) 25 64 01 001 62 ’ ’
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Paznen 6. Pacuer H moadop cocTaBa MeJIKO3ePHUCTOI0 0eToHA

HOPMAJBbHOTO TBCPACHUHA

6.1 B cooTReTcTBUM C 3a/MaHMEM Ha ToJ00p cocTaBa, KpoMe Kiacca 1o MPOYHOCTH
Ha c)KaTue, K 0eTOHy MOr'yT ObITh [IPEIbSIBIEHbI JOMOTHUTEILHEIE TPeOOBAHMS:

- 10 JpyTUM HOPMHPYEMEBIM T[TOKAa3aTeldsM KadyecTBa, B T.4. IO MapKaM
MOPO30CTOHKOCTH, BOIOHEIPOHHIIAEMOCTH H HCTUPAEMOCTH;

- II0 TEXHOJIOTUYECKUM ITapaMeTpaM OCTOHHOM CMECH;

- II0 OTPAaHWYCHUIO COCTaBa OETOHA W TPUMEHIEMEIX MaTepPHAIOB B 3aBUCHMOCTH OT
IIPOEKTHEIX TpeOoBaHwmil K OETOHY.

6.2 Buibop MaTepuanoB, HCHONB3YEMEIX IIpH TNoxOOpe cocTaBa OeToHa, M
ompejereHHe UX MOKa3aTeleld KadecTBa, MPOM3BOAAT MO pasgenaM 1, 2 U 3 HACTOSIHX
Pexomennanuii.

6.3 PacueTHO-3KCIIEPUMEHTAITBHEIH METOJ OITpeIeeHNsT COCTaBa OEeToHA.

TITo puc. 6.1 Ha3sHayarOT LEMEHTHO-BOJHOC OTHOLUEHHE, OPHEHTHPOBOYHO
obecrieunBaroniee TPeOYeMyH CPETHIOI TIPOYHOCTH Kiacca OETOHAa B IMPOEKTHOM
BO3pacTe (28 cyTok).

TIpu npoBencHuH MOAOOPOB HA3HAYAIOT CPEAHION MPOYHOCTH KIACCd, PABHYIO
cpeaHelt MPOYHOCTH Kiacca MpH Kod(pdmuineHte papuanuu 13,5%. Hampumep, ecim B
3a]laHUM Ha 10A00p NPOCKTHEIH Kiacca 6eroHa B20, To ns moabopa cocrapa IPHHUMAKOT
CpCIHIOI0 TIPOYHOCTE Kitacca 26,0 MIla.

IleMeHTHO-BOJHOE OTHOLICHHE HA3HAYAIOT B 3aBUCHMOCTH OT CpeJHEH NPOYHOCTH

Kl1acca U OT Klnacca IIEMEHTa, Ha KOTOpOM 6y,I[yT MMPONU3BOANTECA l'lOI(60pLI cocTaBa 1o

puc. 6.1.
B manpHeHmmux pacderax ucnons3yior He LI/B-, a B/Il-oTHOmIEHKE, ONpeNeNeHHOE
1o dopmyne (14):
! (14)
BIl=——
/11 B
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Pucynok 6.1 — 3aBucHMOCTB IIPOYHOCTH MEIKO3EPHICTOr0 OeToHa uepes 28 cyTok

HOpPMaIBHOTO TBepAeHHs oT 11/B oTHOMIEHUS 1 KiTacca MPOYHOCTH [eMeHTa; 1 —lleMeHT

IIEM 22.5; 2 —uement IIEM 32,5; 3 — uement LIEM 42.5; 4 — uement LIEM 52,5

6.4 CootHomenue Mexay meckoM u neMeHToM (IT/1]) HayanbHOTO HOMHHAIBHOTO

COCTaBa HA3HAYAIOT 10 Ta0i.6.1 B 3aBUCHMOCTH OT 3aJaHHOH Yy/I000YKJIaJBIBAEMOCTH U

BOJO-LIEMEHTHOI'O OTHOILICHUA.

Tabauna 6.1 — OnpenencHre COOTHOMIEHUS MEXIY MTECKOM H IIEMCHTOM

Y 1060yKIIaIBIBAEMOCTE CoOOTHOIIIEHHE MEXLY TECKOM U IIEMEHTOM
GETOHHOI cCMeCH o Macce, [I/1],
OK, cM X c opu B/IT= 0,4 mpu B/I] = 0,5 npu B/I1 = 0,6
10—15 — 1,4 2,6 3,6
5—9 — 1,6 2,7 3,8
1—4 1,8 2,9 4,0
— 5—10 2,2 33 4.4
- 1120 2,7 3,7 4,8

Mpumeydanue: 3nadeHus [1/1] B Tabnuie npuBeACHE! IjIs Mecka ¢ MOAYIEM KPYIHOCTH

M =25.
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IIpu npuMeHeHNMM T@lecKa ¢ JAPYTMM MOAYIEM KpymHocTH Bemwuuna I[1/11

KOppeKTHpyeTcs 1o Tpaduky (puc. 6.2).

6‘
v /
= 1/ P
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% 5 /1/
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= /
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CooTHOMEHHE MEXAY MECKOM H LEMEHTOM, onpefenaeMoe mo Tabiu.6.1

Pucynok 6.2 — KoppekTupoBaHue 1TecKO-IIEMEHTHOrO OTHOILLICHUS,
00eCTIeUHBaIOIIETO 3a1aHHYH YA000YKIIaIbIBAEMOCTh; MOAYJb KPYITHOCTH iecka: 1 —3,0;

2-25,3-20.

6.5 Pacxon meMecHTa (KT/M° ) Ha4yalbHOTO HOMHUHAIBHOTO COCTaBa PACCUUTHIBAIOT

o popmyne (15).

[\
M=— P (15)
1+ II11 + BT
0 X2 .

rae p’ey — IWIOTHOCTH OETOHHOM CMECH, MPUHIMaeMasi OPUEHTUPOBOYHO 110 Ta61.6.2; B/I]
— BOJO-IIEMEHTHOE OTHOIUEHME, ompenaeneHHoe mo 1m.6.3; II/Il — mecuaHo-ueMeHTHOE

OTHOIIIEHUE, olpeieseHHoe 110 11.6.4.

Tabauna 6.2 — OpUcHTUPOBOYHbIC 3HAYCHUS CPETHEH TIIOTHOCTH

MEJKO3CPHUCTON OCTOHHOM cMecH
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y'u060y]ma'IEHBaEMOCTL Cpeusist MIOTHOCTD, KI/M
GeToHHOH cMecH

OK, cm X, c npu B/I[< 0,5 npu B/I1> 0,5
10—15 - 2200 2150
5—9 - 2190 2140
1—4 - 2180 2130
- 5—10 2170 2120
- 11720 2160 2100

IIpuMedyaHue: 3HaYeHHE OPHEHTHPOBOYHON CpeJHEH MIOTHOCTH JAHHI JUIS IIECKA C
MoOyaeM KpymHocTd My = 2,5, C yBennueHHEM UM YMEHBbIIEHHEM MOy KPYMHOCTH IecKa

IIIOTHOCTE GETOHA YREIHHMBACTCSA HIIH YMEHbBIIACTCS Ha 30 Kr/M’.

6.6 Pacxop mecka (Kr/M’) Ha9albHOTO HOMHHAILHOTO COCTaBa PpacCUNTHIBAIOT IO
dbopmyne (16):

I1=11-TI/1], (16)
rae II — pacxoxm muemenra, ompegeneHHed mo 1.6.5; [I/Il — mecyaHo-IeMeHTHOE
OTHOIIIEHUE, OIIpeesIeHHOE 110 11.6.4.

6.7 Pacxox Boxsl (/M) IPHHUMAIOT 110 Ta0IL.6.3.

Ta6muna 6.3 — BogomoTpeOHOCTE OETOHHOM CMecH

V1060yKi1aIpIBacMOCTh Be3 nobasok, i/m° C cyneproaopexay-
K, c; OK, cm LUPYIOMICH WM C YIIOTHSIOIIEH
(zms K1 u XK2) no6askoii 1o
TOCT 24211, o/™’
K2 (10-20) 160 145
K1 (5-10) 185 155
M1 (1-4) 260 210
112 (5-9) 260 220
I13 (10-15) 270 230
114 (16-20) 280 240
IIpumeuanus

1 JTo3upoBky 106aBOK, BROIUMBIX B GeToRHYI0 cMech (JI, kr/m),ompegerstor mo TOCT 30459.
2 TIpu npuMeHEHHH ROMOPEAYUHPYIONMX T00aBOK BOXOMOTPEOHOCTE cHEKaercs Ha 10—13% or

0e3100aBOYHOM.

6.8 HauanpHbBI HOMUHAIBLHBIA COCTaB OETOHA, PACCUMTAHHEIN U OMpeACICHHEII
no mm. 6.3, 6.4, 6.5, 6.6 u 6.7 (II, I, B) npoBepst0T Ha OMBITHOM 3aMece C LENBIO
YTOUHEHUS ¥ KOPPEKTHPOBaHWs yIOOOYKIaAbIBAEMOCTH OeToHHOM cmecd. [ 3TOro

U3TOTaBIMBAIOT IIPOOHBIN 3aMec U ONPENeNsioT yaoboykiaanseacMocTs Mo 'OCT 10181,
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Ecnu ynoGoykiaasiBaeMOCTh OIBITHOTO 3aMeca HE COOTBETCTBYET 3aJaHHOM, TO
MPOM3BOIAT KOPPEKTUPOBKY HAdalbHOrO HOMUHAJIBHOTO cocTaBa OeroHa. ITpu sTom
TTOBHIIIIEHHE OCAJKM KOHYCA WM CHIDKEHHME JKECTKOCTH OETOHHOW CMECH JIOCTHTAroT 3a
cueT 1o6aBIeHNs B MPOOHBIN 3aMec BOIBI, a CHIKEHUE OCaIKU KOHYCa WM TOBBILIEHUs
’KECTKOCTH JOCTUTAIOT 32 CUeT J0OaBICHNUA B MPOOHBII 3aMec MecKa.

ITpu KOppeKTHpPOBAaHMM  yHOOOYKIAJLIBAEMOCTH HA4YalhbHOTO HOMHHAIBHOTO
cocTaBa JOIyCcKaeTcs TOIbKO Pa30Boe BBeIeHIHE B MPOOHBIH 3aMec BOJBI MK mecka. Ecnn
pa3oBoe  BBEIACHWE YKA3aHHBIX KOMIIOHEHTOB HE TPHUBOAUT K  TpedyeMoi
y1000YKITaI6IBAEMOCTH, TO CKOPPEKTUPOBAHHEII IIPOOHKIN 3aMeC CIIC/LyeT IOBTOPHUTS.

VY noboyki1aasBaeMoCTh OETOHHOR CMECH NPHU3HAIOT COOTBCTCTBYIOLICH 3a/laHHOM,
ecTM  ocaigka KOHyca WM JKeCTKOCTb B JAHMama3zoHe TpebyemMod Mapku IIo
y1000yKIIaAbIBAEMOCTH.

6.9 B mnomodpaHHOM M0 YyIOOOYKIAALIBAEMOCTH HAYaJibHOM HOMHHAIBHOM
cocTaBe OeTOHA OIPEAENAOT (PaKTUUECKYI0 CPEIHION IUIOTHOCTE OETOHHON CMeCH (pq>CM)
mo I'OCT 10181 u mo dopmynam (17)-(24) paccumTHIBalOT (aKTHYSCKUH pacxon
COCTABILTIOIMUX (KI/M’), TH€ ONPENENSIOT (AKTHIECKOE COOTHONIEHHE (B Ciydae

YBCIHYCHHUA pacxo/ia BOJABI HJIH IICCKA IIPpHU KOPPCKTHPOBKE COCTaBa)Z

I AT 17)
oAt =———;
M I,
B¢:B1+AB; (18)
11, =11- /1), (19)

3
Jns omnpeneneHusl (GakTHIECKOTO pacXola COCTaBIAIOMMX (KT/M°) OeToHa B

YILIOTHEHHOM COCTOSIHUY 110 (hopmyiie (21) paccunutsiBaioT ko3ddumuent K:

[
K-be @b
Pov
O=1I-K; (22)
=11, -K; (23)
B=B, K. (24)
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6.10 W3 momrydeHHOro Ha4JaJbHOTO HOMUHAIBHOIO COCTaBa OETOHHOH cMecH
H3TOTAaBIMBAIOT KOHTPONBHEIE O00pa3lbl JUIi ONPENENeHHs MPOYHOCTH OeToHa
HOPMAJBHOTO TREPJICHHUS B RO3pacTe 7 CYTOK (IPOMEXYTOUHas MPOYHOCTH) U 28 CYTOK
(IpoeKTHAS MPOYHOCTE).

6.11 JlononHuTenbHble COCTaBbl OETOHA PacCUMTHIBAIOT, H3MeHss [1/B-oTHomeHue
Ha =+0,3, mnpuHMMas pacxoJl BOABl paBHBIM pacxXoAy BOJBI IOJOOPAHHOTO U
OTKOPPEKTHPOBAHHOTO COCTaBa. BeNWYuHy cpemHeldl IUIOTHOCTH OETOHHOH cMecH
HeobxomuMo yBemmuuTh Ha 2030 KT/M® Inas cocrapa OetoHa ¢ OomemmM 1I/B-
OTHONICHHCM H YMCHBIIHTE Ha 10—20 Kr/M> 115 cocraa ¢ MeHbuIM [1/B-oTHOWICHACM.
Pacxoj neMeHTa U 11ecKa pacCYUTHIBAIOT 10 GopMyIiaM Iil. 6.5 1 6.6.

W3 AByX pacCUMTaHHBIX JOMOJIHHUTENBHEIX COCTABOR W3TOTABIMBAIOT KOHTPOILHEIC
00pa3iibl, TBEPACIONHE B HOPMAIBHBIX YCIOBHAX, A ONpPEAeNeHns IPOYHOCTH GeToHa B
IIPOMEKYTOUHOM (7 CYTOK) U IIPOEKTHOM (28 CyTOK) BO3pacTe.

6.12 Tlo pe3ymbraTtaM NMPOYHOCTH OETOHA HAYAIBEHOIO HOMHHAIBLHOTO COCTaBa M
IBYX IOIIONHHUTEIBHBEIX COCTABOB B IPOMEXYTOYHOM BO3PACT¢ W MPOCKTHOM BO3pacTe
HEo0X0IMMO MOCTPOHTH 6a30BBIE 3aBHCHMOCTH TPOUHOCTH GeToHa oT I/B-oTHOmEHN 1
(daxTryccKol cpenHel mioTHOCTH oT 11/B-oTHOMEHMS.

ITo >tuM 3aBHCHMOCTAM olipefcstoT 1I/B-oTHomenne, obecneanBatoniee 6eToH ¢
3aJaHHOM TIPOEKTHOH cpenHel NPOYHOCTEI0 M COOTBETCTBYIOLIEE 3HAYCHHE CperHed
[IJIOTHOCTH OETOHHOM CMECH.

6.13 Ha ocnoBanmm ompeneneHHoro L/B-orHomienus u (akTuyeckoil cpenHei

IMOTHOCTH 1O NI 6.5—6.7 paccUUTHIBAIOT HOMHHAJBHEIN cOCTaB GeTOHA.
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Pazgen 7. Pacuer M moadop cocTtaBa MeIKO3EPHHCTOr0 OGeToHa

HOPMAJBHOI0 TBEPACHHS ¢ BOAOPEAYNHPYIOINUMH J00aBKAMH
7.1 PacdeTHO-3KCIIEPUMEHTAITBHEIN METOJT ONPEICIIEHHS cocTaBa 6eToHa.

ITo puc. 6.1 Ha3Ha4YalT LEMEHTHO-BOJHOE OTHOIIEHUE, OPHEHTUPOBOYHO
obecnednBaromiee TpeOyeMylo CPefHIOI MpOYHOCTh Kiacca OETOHa B MPOEKTHOM
Bo3pacrte (28 CyTOK).

ITpu mpoBeneHMH NOAOOPOB HA3HAYAIOT CPETHIOW MPOYHOCTH KIIACCA, PABHYIO
CpeAHEH MPOYHOCTH Kiacca Mpu kod¢dumuente papuanuu 13,5%. Hampumep, ecmu B
3ajlaHAM Ha I0A00P NMPOEKTHEHIH Kiacca 6erona B20, To mus nmogdopa cocraBa IIPHHAMAKOT
CPEeIHIOI0 POYHOCTE Kiacca 26,0 MITa.

IleMeHTHO-BOIHOE OTHOLUEHHE HA3HAYalOT B 3aBHCHMOCTH OT CpelHel MPOYHOCTH
Kiacca M OT Kllacca IIEMEHTa, Ha KOTOPOM OY/AyT NMPOU3BOAMTLCA MOAGOpPHI COCTABA MO
puc.6.1.

B pansHeiimmnx pacderax ucnons3yrot He [1/B-, a B/Il-oTHouieHHE, onpeaecHHOE
o dopmyne (14).

7.2 Ilpu TpUMEHEHWH BOAOPERYUHUPYIOMMX J00aROK WX  ONTHMANLHOE
kommsectso (JI, kr/m’) onpenenstor mo TOCT 30459.

7.3  Pacxon BOAHI ¢ BOAOPETYMUPYIOMIUMH JOOaBKaMH MPHHNMAFOT 110 TablI. 6.3.

7.4 Tlo BOAOIICMCHTHOMY OTHONICHHK) M BOAONOTPEOHOCTH OETOHAa HadalbHOIroO
COCTAaBa ONpPeeII0T PACX0]] LIEMEHTA OeToHa ¢ 100aBKOii:

1, :];3—/}_[ 5 (25)
rae II; — pacxox ueMeHTa, KT, TIpy BBEJACHUU BoopeAylHpYyollel no6aBku; B, — pacxon
BOJIBL, JI, TPU BBEACHUH BOAOPEAYLUPYIOWEH J0OABKH.

7.5  Hamnce omlpeAcisioT pacXo Mecka B 6eToHe ¢ 106aBKoit:

o=, -)-B -1, |, (26)

7.6  HavannHEIH HOMWHANBEHBIH cocTaB 6eToHa ¢ J0OABKO#H, pacCAUTAHHEIH 110 TIT.
7.1-7.5, B ONBITHOM 3aMece KOPPEKTHPYIOT Ha 3aJaHHyl YI0OOYKIAIEIBAEMOCTE
6eronHol cMecH 110 1M.6.8.

7.7 B mnomoOpanHoM 10 YHOOOYKITAABIBAEMOCTH HAYaIbHOM HOMHHAIBHOM
cocTaBe GeTOHA ONPEIEIMIOT CPEHIOK (PaKTHIECKYIO INIOTHOCTE OeToHa U (haKTHIecKoe

COOTHOIICHHUE MCKAY NMECKOM U ICMCHTOM TIO TI. 6.9.
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7.8 W3 monyueHHOTO HAYANBHOTO COCTaBa OETOHHOM CMECH H3TOTABIMBAIOT
KOHTPOJbHEIE 00pas3isl A1 ONpeAeleHus] POYHOCTH OETOHA TIOCIe ero TBepJeHHs Mo
IPUHATOMY PEXUMY.

7.9 JlomONHHUTETBHBIE COCTABHI OCTOHA PACCUMTHIBAIOT W KOPPEKTHPYIOT MO TI.
6.11.

7.10 Ilo pesyneTaTaM IPOYHOCTH OETOHA HAYANLHOTO U JIBYX JIOHMOTHHTEIHHBIX
COCTaBOB CTPOAT 0a30BBle 3aBUCHUMOCTH «[I/B oTHOmeEHMe-IPOIHOCTE) U «paKTHIecKas
INTOTHOCTB-IIPOYHOCTEY.

7.11 Ha ocuoBanuu ompenencHHoro 11/B oTHOIEHWs, cpeaHeil TUIOTHOCTH TIO
11.6.9 PacCUNTHIBAIOT HOMHUHAIIBHEIN cOCTaB OeTOHA C 100aBKOM.

7.12 Tlopsmox neitcTBuii mo moxbopy cocTaBa OGeTOHa MOKa3aH Ha CHEAYIOIIEM

IpuMepe.

Ipumep. Ilo TexHHWUeCKOMY 3afaHHI0 HeoOXOAWMO MOJOOpaTH cCOCTaB
MEJIKO3EpHHUCTOr0 OETOHA Ki1acca 10 MPOYHOCTH Ha Ckatie B20 (cpeunss npouHocts 26,0
MIla mpu V = 13,5%) c¢ moasmwxkHocTeio II3 (10-15 cM), npuMeHAs cleRyromye
MaTepHabL:

- mement LIEM II/A-IIT 32,5;
- 1ecok € M = 2,7, Prge. = 1450 xr/ne’;
- 0baBKa: cynepBoxopenyuupyromas ¢ pacxomom 0,7 i1 va 100 kr nemenra.

Mo pwuc. 6.1 Ha3zHA9YarOT TEMEHTHO-BOJHOE OTHOIIEHWE, OPHEHTHPOBOYHO
obecreunBaloiee TpeOyeMyr0 CpPeIHIOI MPOYHOCTH KiIacca OETOHa B IIPOEKTHOM
Bo3pacte (28 cyTok).

I/B=1,9

B naneHelmmx pacderax Hcronn3ytoT He B/II, II/B oTHomIeHUe, onpeaciIcHHOE IO
tdopmyme (14):

B/I1= 0,53

Pacxox Bogel B; (7/M°) TpHHMMacM Io Tabl. 6.3 B 3aBHCHMOCTH OT 3aIaHHOI
YIOOOYKIIAIBIBAEMOCTH:

B1:230
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Ilo BoOJOIEMEHTHOMY OTHOLICHMIO HAYalbHOTO COCTABA M PACXOAY BOJIEIL,
Ha3HaYEHHOMY TIo Tabn.6.3 ompesienseM pacXo LieMeHTa (KI/M’):
IT, = By/B/11 = 230/0,53 = 434
OnpenensioT pacxox fo0asku (/M) B GeToHE:
=0,7-434/100 = 3,1

OnpeensoT pacxof Tecka (kr/M°) B GeTome ¢ J0GaBKOM, IIpHHUMAs 3HA4YECHUE
CpeqHEH NIOTHOCTH B 3aBHCHMOCTH OT 33aJaHHOH yNOOOYKIIaObIBAEMOCTH M MOAYIA
KPYIHOCTH TIecKa (JUIA pacdeTa cpeHee 3HaueHHUE INIOTHOCTH YBENWHMIIU, T. K. MOLYJb
KPYIIHOCTH TIpEeBBITIACT 3HadcHUE M, = 2,5):

11=2220 - 1-230-434 =536

Janee npoBepsroT Ha9ANLHBIT HOMAHATLHEIN COCTAB Ha OMBITHOM 3aMECE C IEBI0
YTOYHEHHS yNoOOyKiajpBaeMOCTH OeTOHHOW cMecH. JIns 3TOro HM3rOTABIHMBAIOT
TIPOOHEII 3aMec U ONIPeENsIoT yao0oyKiaaemsaeMocTs o I'OCT 10181.

OMNEITHEIE UCTIBITAHUS TTOKA3ald, 4TO YA0OOYKIAALIBAEMOCTh OTBEYACT 3aJaHHEIM
napamerpam 1npu OK = 14 cM, ciienoBarellbHO KOPPEKTHPOBKY PacXo/ia MecKa, ICMCHTA,
BOJIBI IPOU3IBONUTE He Hamo. PakTHueckas MIOTHOCTh OETOHHOI CMECH COCTABILIET g =
2160 /.

Jlng ompeacicHus (aKTHYCCKOTO pacXofa COCTABIAIOMMX (KI/M’) GeToHa B
YIIOTHEHHOM cocTostHHH 10 dopmyne (21) paccuntriBarot Kosdduiuent K:

K =2160/2200= 0,98

I =434 - 0,98 = 425;

II=1536 - 0,98 = 1505;

B =230-0,98 =225;

A=3,1-0,98=3,0.

W3 monyuenHoro Ha4YamkHOTO HOMHMHANBEHOTO COCTaBa OCTOHHOH cMecu
W3TOTaBIMBAIOT KOHTPOJLHEIE 00pasubl A OHpedereHHus MpoYHocTH — OeToHa
HOpMAJILHOTO TBEpJeHHUS B 7 CyTOK (TIPOMEKYTOUHAS MMPOYHOCTE) M 28 cyTOK (TIpOeKTHAS
MPOYHOCTE). Pe3yabTarhl CIbITAHUI NIpecTaBIeHk! B Tab. 6.5.

JononHuTeNbHEIC cOCTaBbl GCTOHA PacCUUTHIBAIOT, U3McHsAs L]/B-oTHolleHue Ha
+0,3, mpuHHMas pacxXod BOJABL PABHBIM  pacxXoly BOAEI IOJOOpaHHOTO U
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OTKOPPEKTHPOBAHHOTO COCTaBa. BenWdwHy CcpelHel TIoTHocTH OETOHHOM cMecH
HeoOXomuMo yBemuuuth Ha 20—30 Kr/M° IIA cocraBa OeToHa ¢ Gomsmmam LI/B-
OTHOIITEHWEM U YMEHBIUTE Ha 10—20 Kr/™M° J1st cocTaa ¢ MenpmmM LI/B oTHOmTEHHEM.
Pacxon meMenTa 1 IecKa pacCYMTHIBAIOT 110 hopmMynam miL. 6.5 u 6.6.

HJaa /B =1,6

PacueTHOE 3HAUEHUE TIOTHOCTH!

Pew = 2160 — 20 = 2140 xr/™’.
Pacxo/1 BogEI IPUHAMAIOT PaBHEIMU HaYallbHOMY COCTaBY:
B=225n
I1=1,6 - 225 =360 xr;
I=p,. - 1-11-B =2140-360-225 = 1555 k;
JI=360-0,7/100 = 2,5 kr.
Hdaa /B =22
PacueTHOE 3HAUEHUE TNIOTHOCTH:
Pew = 2160 + 30 = 2190 xr/m’.
Pacxox Boxbl mpuHUMaeM paBHBIMU Ha4alIbLHOMY COCTaBY:
B=225n
=22+ 225=495kT;
I = p,, - 1-11-B = 2140-495-225 = 1470 r;
JI=495-0,7/100 = 3,5 kr.

ITo nBYM pacdeTHHIM JOMONHHUTENLHLIM COCTaBaM M3TOTABIMBAIOT OETOH,
OTIPEICIIAFOT MOABIKHOCTD, (PaKTHIECKYI0 IUIOTHOCTE pgp = 2130 koM’ " Pz = 2210
KI/M® COOTBETCTBCHHO JUTS /B = 1,6 1 2,2, a TakXe U3rOTOBIAIOT KOHTPOJIBHEIC 0OpasIbl
JUI1 ONpeleNleHus I[POMEXKYTOUHOH M IPOEKTHOM INPOYHOCTH B Bo3pacre 28 CyrT.
TTomBHXHOCTH OETOHHOW CMECH B JBYX JaHHLIX COCTaBaX He IPEBEHIIANA JIONYCTHMEIE
npeaersl 3aJaHHONH MapKH, TIOATOMY TIPOBOAMUTE KOPPEKTUPOBKY YAOOOYKIIaARIBAEMOCTH
JOTIONIHUTENBEHBIX COCTABOB HE OBIIT0 HEOOXOMHMOCTH.

Ilo maHHBIM MCTBITAaHUK HAYaILHOTO W JABYX IOMOJHUTEILHBIX COCTaBOB OeTOHa
CTposiT 6a30BEIE 3aBUCUMOCTH IMPOMEXYTOYHOM NMPOUHOCTH U MPOYHOCTH B BO3pacTe 28

CyT. ¥ (haxTHYeCcKoH cpeHel mIoTHOCTH GeToHHO cMecH oT 11/B.
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Tabnuna 7.1

Texnudeckne XapakTepUCTHKH MENKO3EPHUCTOTO OETOHa
B BO3pACTe (CpeHNE 3HAUCHHs TNIOTHOCTH, MPOYHOCTH)
Cocrar /B 7 cyT. 28 cyT.
IInotHOCTSD, TIpounocTs, IImotHocts, | Ipounocts,
Kr/M® MTTa KT/M MTla
OnmumarsHeIi HavareHBIH | 1,9 2157 225 2160 28,1
JONOMHUTENBEHEIE COCTABBI
Nel 1,6 2133 13,6 213 17,0
0
No2 2,2 2206 31,2 221 39,0
0
?
a) Ly wem®
[ | |
| N |
2220 | — )
2.zxommwwv_ﬁww{f._mmw_‘j+mwmww :
11 B |
2190 % — ‘g
l
B |
| i 1
2160 ; 5 E
2IB3 o o e e e
| P |
213 - I
...—v"‘/-{ ] | [
| L] |
2400 L ol |
12 15 16 18/ 48 21 22
4,85

Pucynok 7.1, a — basoBas 3aBHCHMOCTE: «IIIOTHOCTH — LI/B-0THOMICHUE)

U
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6)

L0
39

30
284

e T T T

20
17

npognoctd 26,0 MIla Heo6xoanmo LI/B = 1,85 mpu mnotaoct p,,, = 2153 KT/M.

obecreunBaoNuii cpeJHIO TPOdHOCTh Kiaacca B20 (26,0 MIla), cnexyromuii:

R Mla

—— ap— ——

12 15 46

214

4/8

Pucynok 7.1, 6 — bazoBad 3aBHCHMOCTB: «IpodYHOCTh — 1I/B oTHOIIEHHCY; 1 — B

Bo3pacre 28 cyTok; 2 — B Bo3pacTe 7 CYyTOK

Ha ocHoBanuu maHHbIX puc. 7.1 ompemenseM, 9To AmsA oOecleUeHUs cpemHei

Takum 06pa3zoM, OKOHUATENBEHEIH HOMHHAIBHEIN COCTAB MEJKO3EPHHCTOTO DETOHA,

=B IJ/B=225 1,85 =416 kr;
IT=2153 -1-416—225=1512 kr;

=416 -0,7/100 =
B=225n.

2,9 xr
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Paznen 8. Pacuer H moadop cocTtaBa MeJIKO3epPHUCTOTO 0eTOHA,

Tpoie/Iero TenjaoByo 00padoTKy

8.1 Buiop w onpefieneHne XapaKTePHCTHK UCXOJHBIX MATEPHAIIOR MPOU3BOMAAT 110
pexoMeHAanusaM paszaena 3.

8.2 Pacuer u mon6op cocTaBa GeToHA.

8.2.1 Ilo pwmc. 8.1 ompememtror 1eMeHTHO-BOAHOE oOTHomeHue (LI/B),
OPUEHTHPOBOUHO OO0ECIIeunBalollee 3aMaHHBIA CpPEeJJHHM YPOBEHb HPOYHOCTH OeToHa,
TIPOILIEIIETO TEILTOBYIO 06pabOTKY, B TIPOSKTHOM BO3pAacTe.

Ry, MITa

70

o /
S

|/
'/

1 2 3 418

Pricynok 8.1 — 3aBHcHMOCTD TIPOYHOCTH O€TOHA depes 28 CyTOK TMoce TEIIoBOH
00pabotku ot LI/B oTHOmEHN 1 Kilacca podHocTH nieMenTa; 1 — nement LIEM 22.5; 2 —

uemMent IIEM 32.5; 3 — uement LIEM 42,5; 4 — nement LHEM 52,5
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8.2.2 Mopsmok AeiicTBuii WO TOMOOPY COCTaBA MENKO3EPHHUCTOTO OETOHa,
MpOoNIEANIEro TEMNOBYI0 06paboTKy, MOKa3aH Ha CIENYIOMEM IIpUMepe.

Mpumep. TpeGoranus k GeTOHY TPOTYapHBIX mWT W Goparopor: B30 (cpennss
mpouyrocTs 40.0 MIla mpu V = 13,5%) F»,300 ¢ Bomomormnomenuem He Gonee 5%.
OrmyckHas npouHocTs 90% ot cpenneil npouHocTH knacca (36,0 MIla), xkectkocts JK2
(11-20 ¢).

PexxuM Termoroit 00paboTKH:

- BBIJEPXKa — 5 9acoB;
- OABEM TeMIlepaTypsl 10 50—55 °C — 2 vaca;
- M30TEpPMUYECKH LIporpeB 1pu Temieparype 50-55°C — 8 yacos;
- cmyck TemmepaTtypsl 10 20°C - 7 gacos..
Hcnomp3yemble MaTepHAaIIBL:
- nement — IEM I 42,5H;
- mecok — M = 3,0, pyac = 1450 KTV
- mobaBka Bogopeayuupyromas ¢ sdbhekrom yrmiotHeHus (M) — pacxox 0,8 m ma 100 kxr
LIEMEHTA,
- no6aBKa BozuyxoBoiekaromas (J;) — pacxox 1,2 mHa 1 M Gerona.

IeMenTHO-BOAHOE OTHOMLIEHHE HazHavaeTcs 1o puc. 8.1. B 28-cyrouHoM Bo3pacte

TociIe TEIUIOBOH 00paboTKH HykHO MoayduTs 40.0 MIIa, cnegoBarensHo, o puc. 8.1:
/B = 2,0 (B/I]=0,5).

TTo dhopmynam (15) u (16) paccuuTbiBaeM pacxo] LEMEHTa U Tiecka (Kr). 3HaucHue

II/I] oTHoImEHHMe MpPHHUMacTcs Mo Tabl.6.1, Hcxoas u3 ompenencHHoro B/II; 3HaucHue

CpenHeH TUIOTHOCTH IPHHUMAEM 110 Tab1.6.2.

_ 2100
1+3,7+0,5

I7T=415-37=1495

I, =0,8-404/100 = 3,23

3
Pacxon Bogel B (J/M") Ha49ajgbHOr0o HOMHHAJILHOIO COCTaBa HA3HAYAETCS IO Tabm.

6.3.
B=145
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KoppektupoBanue yaoOOyKIaABIBAEMOCTH B ONEITHOM 3aMece INPOM3BOJAT B
CIIEIYIOMIEM ITOPSIIKE.

U3 pacueTHOTO cocTaRa OETOHA H3TOTABIMBAIOT OIMEITHBEIH 3aMec oOmemoM 10 I
Pacxoxn marepuanos Ha 3amec: 11 =4,04 xr, 11 = 1495 kr, B=1,45m, [, =0,323 1, 1, =
0,120 m.

OnpenenstoT xecTkocTh: XK = 10 ¢. J[ns morsmienns xecTKOCTH GETOHHOW CMecH B
3aMec 106aBiaroT 0,5 KT HecKa; IMepeMElINBAOT U MMOBTOPHO OMPEAEIAIOT KeCTKOCTh: JK
= 20 c, CpegHIOI IJIOTHOCTE OETOHHOH CMecH p., = 2230 KI/M° ¥ Ha OCHOBaHHH
(haKTHUYCCKOH TUIOTHOCTH OCTOHHOM CMECH NEPCCYHTHIBAIOT (haKTHUECKHH cocTaB OcToHA
(xr/Ar).

K =2230/2100 = 1,06

I =404-1.06 = 428;

IT=(1495+50)-1,06 = 1638;

B=145-1,06 =154,

I, =3,23-1,06 = 3,42;

1I/B = 428/154 =278

OTKOpPEKTUPOBAHHBII 1O KECTKOCTH U PACCUMUTAHHBIH 110 (aKTHYeCKOH
IIOTHOCTH COCTAB MPUHUMAIOT 3a HadyalbHBI HOMUHAIBHBIN cocTaB OcTOHA.

13 nomydeHHOT0 3aMeca U3rOTaBIHBAIOT KOHTPOJBHEIE 00pas3UEl IS ONpeIeliCHHs
OTIIYCKHOI i IPOCKTHOH MPOYHOCTH. MICIBITaHWs TOKAa3aITH, YTO

R4 = 29,0 MITa;
R'55 = 36,0 MITa.

Jns onpemencHus HOMUHATIBHOTO cOCTaBa 6ETOHA CTPOST 0a30BEIC 3aBHCHMOCTH TIO
OTIIyCKHOHI U IPOEKTHOM HpoyHOCTH. JIII 3TOro pacCUMUTHIBAIOT IBa JOMOIHHUTEIBHBIX
coctapa 6eToHa ¢ I1I/B = 2,48 u 3,08.

Pacxo/ Bob! MPHHUMAIOT PaBHBIM OTKOPPEKTHPOBAHHOMY cocTaBy B = 154 n/m’ n
PACCUUTHIBAIOT PACXOBI IEMEHTA, MecKa i J06aBKH (Kr/m”).

Jna II/B = 3,08

PacueTHOe 3HaYEHNE IIOTHOCTH:

Pexe = 2230420 = 2250 kr/M;

IT=154-3,08 = 474;
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MM=p., - 1-11-B=2250-474 — 154 = 1622;

d,=474-0,8/100 = 3,8.

Has 11/B = 2,48

PacueTHoe 3HaUEHWE MIOTHOCTH:

Pow = 2230 — 15 =2210 xr/™’;

=154 -2,48 =382,

M=p, - 1-11-B=2210-382— 154 = 1674 kr;

J,=382-0,8/100=3,1.

ITo paByM pacueTHBIM JONOJHHUTEIBHBIM COCTaBaM H3TOTABIMBAIOT OETOH,
OTIPEICISIOT TOABIKHOCTD, PAKTHICCKYIO TUIOTHOCTD Py = 2250 KT/M’ 1 Pz = 2210
Kr/M’ cooTBeTcTBeHHO amst /B = 3,08 u 2,48, a Taroke (OPMYIOT KOHTPOIBHEIE 06PA3IIET
ISt OTIpe/IeNieHuss OTIYCKHON M MpOoeKTHO# mpodHOCTH. XKecTkocTh GETOHHOH cMecH B
IBYX JaHHBEIX COCTABaX MOXET HECKOILKO OTIMYATHCA OT KECTKOCTH HAYaJILHOTO COCTaBa
Oerona. Ecrit 3T0 oTiMUMe MpEBRIMIAET MpeAeabl MapKU 10 KECTKOCTH, TO HEOOXOIMUMO
IIPOBECTU KOPPCKTUPOBAHUE YAOO0YKIIaBIBACMOCTH.

ITo mawHBIM UCHILITAHHE HAYAILHOTO W ABYX JOTONHUTEILHEIX COCTABOB OETOHA
CTpOSIT 0a30BBIE 3aBHCHMOCTH OTITYCKHOW W TIPOCKTHOW MPOYHOCTH H (HaKTHUECKOI
cpenHelt TUIOTHOCTH OeToOHHOM cMecH oT 11I/B oTHOmcHMS.

Ha ocHoBanum manuweix puc. 8.2 U puc. 8.3 ompenenstorT, 4To Wi obecredeHus
otiryckHo# npognoctu 36,0 MIla 1I/B = 3,14, npu 3toM R,g = 45,0 MIla, a p., = 2250
KI/M.

HomunanbHelii coctaB 6eToHa, TIepecYUTaHHBIH 1Mo GopMyIaM, clieayronmii (Ha 1
M):

O=B: -1I/B=154 - 3,14 =484 kr;

I1=2250-1-484-154=1622kr;

B=154n;
M, =484-0,8/100 = 3,87 m;,
IlZZ 1,2 JL.

ITo Tabm. A.2 Ilpunoxenus A ompeznensem, uto F,300 MoxHO obecrneduTs Ipu
mpo4yHocTH >36,0 MIla mpu Hcnonb30BaHUM BO3AYXOBORICKaromied moGaBku. Takum

54



00pa3oM, HOMHHANEHEIA COCTaR 06ECIEYHT MOpo30cToikocTh F»2300, T. K. IPOYHOCTH B

Bo3pacTe 28 CyTok mocne TemnoBoii odopabotku 41,4 MIla. Ho mns Bblmaud JaHHOTO

COCTaBa B IMTPOU3BOJACTBO H€O6XOI[I/IMO HU3TOTOBUTH KOHTPOJBHEIC 06paSI.IBI H ONPECACIIUTh

(haxTHIECKyTO MOpo3ocroiikocTh o TOCT 10060,

a) P
),Pw,xe/mi‘
| I |
| I |
l | |
227 ! i i
’ ,
o260 |— — — — —|— — — __.lL____ /1;/
o |
| o |
I ! | [
2230 } 4 | I
| I
.t/‘i 1|
=1 | i
221p : i } i
| 1
_ i
22 248 25 2,78/28 308 5‘1\5'41,‘

U8

Pucynox 8.2 — Bazopas 3aBUCHMOCTE «CpeJHAS IIOTHOCTh OeTOHHOM eMecu — 11/B-

OTHOIICHUC»
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Pucynox 8.3 — BazoBele 3aBucHMOCTH «1Ipo4yHOCTS — IT/B-0oTHOIIEHHE»; 1 — yepes 4

yaca IocJje TeruioBoit 06paboTkH; 2 — B Bo3pacTte 28 cyTok

JlaHHBIE TIOCTPOEHHEIX 06a30BBIX 3ABUCHMOCTEM MOIyT ObITh 1T pa3paboTKH

3BOJCTBEHHBIX COCTABOB MEJIKO3EPHUCTOTO OeTOHa KiIaccoB Mo MpoyHocTH B20—B35

IIpU UCTIOJIB30BAHUHU TEX K€ MATCPUATIOB.
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Paznen 9. Pacuer u mog6op cocTaBa MeJIKO3epPHUCTOr0 GETOHA €

MHUHEPAJIBbHBIMUA ﬂOﬁaBKaMﬂ

9.1 Hacrosmpni moabop cocTaBa OTHOCHTCS K HCIIOJB30BAHHI0 MHHEPATBHBIX
nobaBok (M/I) B KkadecTBe caMOCTOSTENLHOIO KOMIIOHEHTAa OETOHA, a HEe B COCTaBe
BSDKYIIETO.

9.2 Pacuer u moxbop HaYaILHOTO HOMUHAIBHOTO COCTABA MEKO3EPHHUCTOrO OETOHA
HaYUHAIOT C OTIPEISIEHN MCXOIHOIO COCTARA.

HcxoaHeIM cOCTaBOM SBISETCS TIPOM3BOACTBEHHEIH WM JTa0OpaTOPHEIA COCTaB
MEIIKO3epHICTOT0 OeToHAa Oe3 MUHEpalbHBIX J00aBOK, 00ecreurBarOlIHii TpeOyeMyro
IPOEKTHYI0 NPOYHOCTL IIpU 3alaHHON ymoOoykmanpiBaeMocTn OeToHHO# cMmecu. Ipwm
OTCYTCTBHH 3TOTO COCTaBa €r0 PACCUUTHIBAIOT B COOTBETCTBHH C Pa3geioM 6,

9.3 MuHepansHble 00aBKH 00IaJa0T BKYIIMMHU CBOMCTBAMH, UTO 0OYCIOBICHO
B3auMoOfeHCcTBHEM T00ABOK ¢ TIPOXYKTaMM THApaTalnny leMeHTa. IIpu pacuere cocraBa
OeToHA 5TH CBOMCTBA YYUTHIBAIOT KO3(OHIHEHTOM HeMeHTHpyromchH >ddekTnBHOCTH
| .

9.4 Ompenenenne koaddunuenta ueMmentupyromeii 3GpexTHBHOCTH MUHEPANTLHOM
1100aBKH.

9.4.1 OpueHTHPOBOUHOE LeMeHTHO-BoAHOe oTHomIeHHe LI/B 6erona ¢ nobGaBkoit
paccuuTEIBAiOT B pazMepe 40% o61Iero KonugecTsa eMeHTa 1 MUHCpalbHBIX no6aBok (1]
+MJI = 100%) no popmyne (27):

I/B= /B, . 27

1+ K, ,f’ LM

rae 11/B, 1I/B, — UEMEHTHO-BOAHLIE OTHOIIEHHA OETOHa ¢ J00aBKOH M MCXOAHOTO
cocraBa, K°;, — OpUEHTHpOBOYHOCc 3HaucHME Kodh(UIMEHTa IeMeHTHpYIoLIeH
3G dEKTUBHOCTY R0OaBKH, MpHHHMaeMoe 1o Tabm. 9.1; MJI/II — oTHomeHHe Macchl
I00aBKM K Macce LEMEHTa OompeAensior no Tadbm. 9.2 B 3aBHCHMOCTH OT [JONH
MUHCPANBHEIX J00aBOK, TpHHMMaeMoii Ha sToM odTame 0,25 (20%) i NpHpOAHBIX
106aBOK 0camouHoro mnpoucxokaenus u 0,67 (40%) J1s TPUPOAHBIX A006aBOK

BYJIKaHHUYIECKOI'O MPOUCXOXKIACHUA U UCKYCCTBECHHBIX ;[06211301(.
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Tabauna 9.1 — OpueHTHPOBOYHBIE 3HAUEHUS KO (DUTTHEHTA TIEMEHTHPYIOTIEH

3(HeKTUBHOCTH MUHEPATTLHBIX 00aBOK

KosddmmenT neMenTHpYyIonieif 3¢ ek THBHOCTH JITIst
MuHepanbHbIe T00aBKH obectieaerma
npogrocTr Herona K¥ .

MPONaPEeHHOTO HOPMAIBHOTO TBEPIAECHUA
301161 YyHOCA KHUCITBIE 1,10—1,30 0,70,8
30161 yHOCA BEICOKOKATBIHEREIE 0,80—0,90 0,5—0,6
OTBasbHAs KUCTIAs 30714 0,4—0,7 0,2—0,3
MonoTslil ecok 0,2—0,3 0,1—0,6
JuaTOMUTEI U Tpenesl 2,0—3,0 1,2—1,7

Tab6auna 9.2 — CooTHOMEHUS MEXAY LIEMEHTOM U MUHEPATBHOU T0OABKOM

Jona MJI B cMecu ¢ ieMeHTOM
M7 0 10 20 30 40 50 60
———-100%
O+M1
MA
i 0(0,11]025(044]0,67| 1,0 | 1,5

>

Wi 0 9 | 4 [233] 14| 10067

9.4.2 TlpuroraBiuBalOT JBa BCIIOMOTaTENBHEIX cocTaBa Oetona c 1I/B,
OTIMYAIIUXCSA OT TMonydeHHbIXx B 1mM.9.4.1 Ha £ (,2. Pacxom mecka B 3aMece
COOTHOIIEHUE MEXIY TeCKOM U TEMEHTOM 3THX COCTaBOB OMPEACISIOT OIBITOM,
noxbupas 3aJaHHYIO yI00OYKIAIbIBAEMOCTh OCTOHHOII CMeCHM TpH  HPHUHSATHIX
otHomeHusx 11/B u MII/I1. TTpu 3ToM KOPPEKTUPOBKY YAOOOYKIAABIBAEMOCTH OETOHHOM
CMECH TIPOBOJIAT B COOTBETCTBHH C 11.6.8.

9.4.3 U3 Tpex cocTaBoB OeToHa (1o mm. 9.4.1, 9.4.2) H3roTaBIMBaOT KOHTPOJILHEIE
00pa3Isl AT OTpeIeNleHus IPOUHOCTH Yepes 4 4 Mocie OKOHYaHUs TEIIoBOH 00paboTKHy,
a U1t 6eToHa, TBEPCIONIETO B HOPMATBHBIX YCIOBUAX, depe3 28 CyT.

9.4.4 Tlo pe3ynbTaTaM onpeAelieHUs IPOYHOCTH COCTaBOB OETOHA B COOTBETCTBUU C
1.9.4.3 crpost 3aBucumocth npounoctd oT LI/B. Ilo 3Toii 3aBHcuMOCTH ompenenstorT
IIeMEHTHO-BoiHOe oTHomeHue LI/B, obecnednBatoliee noaydeHHe NMPOYHOCTU OETOHA C
I00aBKOM, paBHOU MPOYHOCTH UCXOJHOTO COCTaBa.

9.4.5 PaccuntbiBatoT (akTHueckoe 3HaueHHE Ko3(d¢uuMeHTa LeMeHTHpYyIomei
sbdexrusroCcTH K\, 10 hopmyIe (28):

Kt = %_1 Rt (28)
1.3 H/B Mﬂ,

BCIT
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rae 1/B.cx, 11/Byer — leMEHTHO-BOIHBIE OTHOIIIEHUS MCXOAHOT0 cocTaBa OeToHa U OeToHa
¢ 1o6aBKoii, IMEIOIAX PABHYIO IPOYHOCTE.

9.5 Onpenenenne oNTHMAIBLHON JO3UPOBKU MUHEPAIBLHOM JTOOABKH.

9.5.1 TIpuroraBnuBarOT AOMOJIHUTEIBHO COCTABH OETOHA C cojepkaHueM M00aBOK
B CMECH C IIEMEHTOM, Yo:

- IPUPOIHBIX 0cagoyHoro nmpoucxoxaeHus — 10, 20, 30 u 40;

- TIPUPOHBIX BYJIKAaHUYECKOTO IMPOUCXOXKAECHUS H UCKYCCTBEHHBIX MoJOTHIX — 10, 20, 30,
40 u 50;

- BLICOKOKAJIBIIHEBEIX 301 yHOca — 20, 30, 40, 50 u 60,

-TIMHL — 4, 8, 12.

IlemeHTHO-BOHBIE OTHOIIEHHA 3TUX COCTABOB ONPEAEIAIOT 1o dopmyne (29):
1/B= /B, .
1+K?, MA 0,9 (29)

I

COOTHOIIICHUE MEXAY TECKOM M LEMEHTOM B KaXJIOM JOIOJHHTEIBHOM COCTaBE
MOIOMPAIOT ONBITOM, PETYIUPYS YA00OYKIIaABIBAEMOCTh B COOTBETCTBHH C T1. 9.4.2.

9.5.2 B mopoOpaHHBIX M0 YHOOOYKIAIABIBAEMOCTH HOHOIHHTCIBHBIX COCTABAX
O0cToHa (QUKCHPYIOT (AaKTUUECKYIO CpEAHIOI IUIOTHOCTh OCTOHHOH cMecH W
W3TOTABIMBAIOT KOHTPOJBLHBIE O0pasibl UIS ONpPEdeNIeHHs OTIYCKHOH W TIPOEKTHOM
MPOYHOCTH OETOHA.

9.5.3 B kayecTBe ONTHMAalIBHOTO KONWYECTBA NOOABKH B CMECH €€ C LIEMEHTOM
IMPUHUMAIOT TO, IIPH KOTOPOM TMOIydcHa MaKCUMaIbHAA MPOYHOCTH MOTOIHHTEIBHOTO
coctaBa OcToHa. I 9TOTO COCTaBa PacCUNUTHIBAIOT (aKTHYECKHil pacXojl eMeHTa U

N00aBKH MO (PopMyIaM:

_ Py 30
1 1+ ML+ I+ BAT (30)
MJA=1-MIIL 31)

Pacxoz BojibI ¥ TIecKa paccUUTHIBAIOT 1o opmynam (15) u (16).

9.5.4 TlpuroraBmMBalOT OBa CoOcTaBa OeTOHa C HaiigeHHBIM B mm. 9.5.2-9.5.3
ONTHMAIBHEIM  oTHoIleHHeM MJ/I, orougarommMcs oT 1I/B  onTHMalnHOTO
JOTIOTHATENRLHOTO cocTaBa Ha + (0,2—0,4) u npuHMMatoT 3HadeHHs B paBHEIMEU pacxomy
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BOJEI B ONTUMAIGHOM  JOTONHHTEIFHOM  COCTaBE, OTKOPPEKTHPOBAHHOM  IIO
yR0O0YKIIaibIBAEMOCTH, a BENHYHHY CPEAHEH TUIOTHOCTH OETOHHOW CMeCH YBEIMYHUBAIOT
Ha 20—30 kT/M° JUTst cocTaBa ¢ 6oILITAM I1/B w ymenpmaroT Ha 10—20 KI/M° IJIsT cocTaBa ¢
MenbinM 11/B. C yuerom 3TOro paccuMTHIBAIOT COCTaB OETOHA B COOTBETCTBHH C M. 9.5.3.
W3 3aMecoB 3THX COCTaBOB HM3TOTABIMBAIOT KOHTPOJIbHBIE 00pasmbl JUis OnpeaeeHus
MPOYHOCTH OETOHA B OTIYCKHOM MW TPOCKTHOM BO3pACTe, a TaKkKe OMPEAEIIIOT
(akTHICCKYTO TNIOTHOCTD U YA000YKIaARIBAEMOCTh OCTOHHOM CMECH.

9.5.5 Tlo pe3ymbTaTaM oOHpeNENIeHUS IPOYHOCTH OETOHA JOHMOJTHUTENBHOTO
ONTHMAIILHOIO COCTaBa M JABYX OTKOPPCKTHPOBAHHBEIX CTPOSAT 0a30BbIC 3aBHCHMOCTH
NPOYHOCTH OCTOHA B OTIYCKHOM H UPOCKTHOM BO3pacT¢é M (aKTHYCCKOH cpeaHeit
TUIOTHOCTH OETOHHOM cMecH B 3aBucHMOcTH OT LI/B. ITo 5THM 3aBHCUMOCTSM OIPEACTSIOT
MuHUMansHOe 3HadeHue LI/B, obecneumBaromiee monmydenue OeTOHA ¢ 3aJaHHOH
OTITyCKHOII M TPOEKTHOW MHPOYHOCTHI0O W COOTBETCTBYIOLIEE €My 3HAYEHWE CpeaHel
TIIOTHOCTH OETOHHOM CMECH.

9.5.6 Ha ocHoBanuu omnpezeieHHoro 1o 6asosoil sasucumoctd 1I/B u cpenneii
IIIOTHOCTH OETOHHOM cMecH 1O 11.9.5.3 paccuNTHIBAIOT HOMUHANLHEIH COCTaB GeTOHA.

Ipumep. Tpebyercs momobparTh COCTAB MEIKO3EPHHCTOr0 OETOHA ¢ MUHEPAIbHOM
nobaBkoit (kuciolt) — 3omoit yHoca CtymmHckoit TOC. Kiace mo MpodHOCTH Ha cikaTue
B15 (cpenuss npotunocTs kiacca 20 MIla npu V = 13,5%), oTnyckHas NpoYHOCTH 14
MIla (70%). 3apanHas ymoboykimambiBaeMocTh OeronHo cMecu OK = 3 cm.
Hcnonw3yrores cneayromme MaTepuab:

- meMeHT IIEM 142,5;
- TIecok ¢ My = 2,7, Prac. = 1450 KT/M’;
- nobaBKa: cynepBogopeayIupytomas ¢ pacxogom 0,7 i Ha 100 Kr neMeHTa.

PacueT W monbop HOMHHATLHOIO COCTaBa OCTOHA IIPOU3BOAAT B CIEAYIOIICM
TIOPsIIIKE.

B xadecTBe HMCXOZHOTO COCTaBa OeToHa TNPUHUMAIOT COCTaB C PacXOIOM

MaTepuanos Ha 1 M°:

/B =1,72;
11 =490 kr;
11 = 1390 kr;
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B=285m A=3,43 n
1. Onpenenenne neMeHTHPYIOIIEH 3P PeKTHBHOCTH 30JIbLI.
PaccunThiBaloT opHeHTUPOBOYHOE oTHoleHue LI/B GeTona ¢ 30m0#f Mo dopMyne

(29), mpuaumas K, o tabm. 9.1:

K= 1,2%,
WB=—"1"2 g5,
1+1,2-0,67

IlpuroTaBTMBalOT JABa BCIOMOTATENLHEIX cocTaBa ¢ LI/B, oTnuvarommpxcs oT
paccuuTanHoro Ha + (0,2—-0,3), Hanmpumep 1,15 u 0,75.

DaKTHYECKOE COOTHOIICHHE MEXIY IIECKOM H IIEMEHTOM BCIOMOTaTENBHBIX
COCTAaBOB OIPEIEIAIOT ONBITOM, MOAOHpas 3aJaHHYI0 YHXOOOYKIAAEIBAeMOCTE GETOHHOM
cMecu Tipu ipuHATHX 11I/B = 1,15 u 0,75 u B/I] = 0,67.

Jis Toro 4TOOH MpH 3TOM HOADOOpE UCIIONB30BAaThH 3aMecHl HE oO0vemMoM 7—8
KOTOpEIH HEOOXOAMM JUI1 OIpeAeiieHWs OCaJKW CTaHAApPTHOTO KOHYCa, a MEHBIOHE,
[OJBIKHOCTh ~ PEKOMEHJYETCS  OLICHMBaTh  BENMYWHONH  TOTPY)KEHHA  KOHyca
CrpoitlTHUUIT o TOCT 5802 niu pacnibiBoM KOHYyCa Ha BCTPSIXUBAIOIIEM CTOJHKE 110
T'OCT 310.4. O6beM 3aMeca IIPH UCIIOIB30BAHHK STHX TIPHOOPOB PaBEeH COOTBETCTBEHHO

0,5 I, a CBA3B C OC&J.'[KOﬁ CTaHZAPTHOTO KOHYyCa IIII MEIIKO3CPHHUCTOTO 6eToHa IpHUBEACHA

Ha puc. 9.1.
MK, om _—
- 8 ) ; ‘
’ 4
= i 2 .

oK ow 15 B 4 0 12 14 160 80 200 PK, uu
Pucynox 9.1 — Ceasb mokasareneii ocauku konyca OK, norpyxenus konyca
IIK Ctpo#tlLIHMNII u pacmisiBa konyca PK Ha BCTpAXHBAIOIIEM CTOIHKE JUIL
MeIKO3epHHCTON GeTOHHOH CMeCH
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Ilocitle  KOPpPEKTHPOBRKH  yNOOOYKIAJBIBAEMOCTH M OmpeleneHus (HhakTHUeCKOH
cpeaHeil MIOTHOCTH OETOHHBIX CMecei MONy4aroT JBa BCIOMOTATENbHBIX COCTABA C

PacxooM MaTepHalloB, pACCUHTAHHEIX 1o (hopMyTam 1. 9.5.3.

Jaa /B 1,15:
11 =430 kr;
M =288 kr;
II =920 xr;
B=374 n;
1=3,01m.
Hdnas /B = 0,75:
11 =320 T3}
MI =214 xr;
IT=1015 kr;
B =427 n;
d=224n.

W3 BcroMoOraTensHBEIX COCTAaBOB M3TOTaBIMBAIOT KOHTPOJIbHBIE 0Opasmbl IS
OIIpecICHHS IIPOYHOCTH Ycpe3 4 4 Ioce TeIUIoBoi 06paboTKy.

ITomyuaroT 11 iepBoro cocTaBa Ryq = 16,2 MITa, mis Broporo - Ry, = 5,4 MlTa.

Crposr 3apucuMocTs npouHocTH oT II/B (puc. 9.2). Ilo »3Toif 3aBHCHMOCTH
onpeneisitor 1/B, obGecneunBaroniee nomydeHue npouHoctd 14 Mlla, koTopoe paBHO
1,07, u paccuuTHIBalOT (hakTUdeckoe 3HaueHHe Ko3(hQUIeHTa IEMeHTUpyromei
3¢ dekTHBHOCTH TI0 hopMyie (28):

k? <[22 _1].15-091
> (1,07

2.0npeaeieHne ONTUMAILHON T03WPOBKH 30JIbI

TTpUroTaBIHMBAIOT JOMONHUTENRHEIE COCTABEI OETOHA C COEpKaHUEeM 3016l B CMECH
ee ¢ uementoM 10, 20, 30, 40 u 50%. IlemeHTHO-BOAHBIE OTHOIIEHUS 3TUX COCTaBOB,
paccauTaHHbIe Mo hopMyre (29), cooTeTcTBeHHO paBHbl 1,58; 1,43; 1,26; 1,11; 0,95.

CooTHOIlIEHHE MEXAY MECKOM H IEMEHTOM JIOMOJIHUTENBHBIX COCTaBOB
OTIPCCIAIOT ONBITOM, IOAGHpas 3alaHHYI0 YA000YKIaabIBAEMOCTh GCTOHHOH CMECH IIPH

paccauranHbix 1I/B u npunsateix MJ/IT.
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Iloce KOpPPEKTUPORKH  YIOOOYKIAMBIBAEMOCTH JOMONHUTENLHBIX COCTABOB U
onpeneneHus (akTUUECKON CpelHel IUIOTHOCTU OETOHHBIX cMeceid Mo (opmyaaM II.
10.5.3 paccumTHIBAIOT pacxoj| MaTepranos Ha | M° (Tabi. 9.3).

Ta6muna 9.3 — JlomonHUTENBHBIE COCTABBI M POYHOCTH Yepe3 4 U 1ocTe TEMIoBO

o0paboTku
Jo71s 30181 B cMecit ¢ ieMeHTOM, % | I kt/M° | MJL ke | IL koM | B,ko/M | R%., MIla
10 466 51 1328 295 14,5
20 435 109 1287 304 15,3
30 394 173 1250 313 15,9
40 355 238 1212 320 14,8
50 320 320 1143 337 12,5

W3 [ononHHUTENbHBIX COCTaBOB HM3TOTABIMBAIOT KOHTPOJIBHBIE 00pa3ubl s
ONIpENEICHUA IPOYHOCTH 4epe3 4 4 W uepe3 28 CyT. IOCIE OKOHYAHUS TEIJIOBOMH
o6paboTku.

ITo pe3ynpTaTam ompeneneHHs MPOYHOCTH OMOIHUTENBHBIX COCTABOB uepe3 4 4
IocJIe TEIIoBoil 006paboTku (cM. Tabm. 9.3), B KauecTBe COCTaBa ¢ ONTUMANBLHON JOJNEH
3075 B CMECH €€ C IEMEHTOM TPHHHUMAIOT cocTaB Ne 3, uMmeromuii MaKCHMalIBHYIO
1pouHoCTh 15,9 MIla n hakTudeckyro cpeaHIO MIOTHOCTh OETOHHONH CMECH

pd’CM =2130 kr/nm’.

ITpuroraBmuBaroT JABa OTKOPPEKTUPOBAHHBIX COCTaBa OETOHA C HaWJCHHOW
ONTUMAITbHOM JoJel 30116l B cMecH ¢ ieMenToM — 30% u ¢ 1I/B, oTimuuarommmucs ot LI/B
= 1,26 onTUMAaTLHOTO AONOJIHUTEILHOTO cocTaBa Ha + (0,2—0,4), mampumep 1,45 u 1,05.

TIpHHUMAIOT PACX0J] BOMBL B ATHX cocTaBax Ha 1| M° B =313 1, a ana Gonsurero LI/B
Pew = 2130+30 = 2160 xr/™’, st Menburero 2130 — 20 = 2110 xr/m’.

ITo dhopmynam 1. 9.5.3 paccHUTHIBAIOT pacXo]l MaTcpHanoB Ha 1 M.

Hnsa I/B = 1,45:
I1=313-1,45=454 xr;
soma = 454-0,44 = 200 kr;
M=2160—-454-200— 313 = 1193 xr;
J=3,18 7.

s /B = 1,05:
I1=313-1,05 =329 xr;
somma = 329-0,44 = 145 kr;

M=2110-329-145-313=1323 kr; [=2,3n
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W3 3amecor ABYX OTKOPPEKTHPOBAHHBEIX COCTAROB M3TOTABIMBAIOT KOHTPOILHBIE
00pasibl A ONPENEeNeHUs NPOYHOCTH depe3 4 4 W uepe3 28 CyT. MOCie TeIIOBOH
00paboTKM, a TaKKe OIpelendroT  (aKTHYecKyl0 CPEJHIOK  TIOTHOCTE U
ya000yKIIaIbIBAEMOCTE OETOHHON CMECH.

ITo  pesympratam  omnpemeneHds NPOYHOCTH  OETOHA  JOTIONHMUTEILHOIO
ONTUMAITFHOTO COCTaBa M JIBYX OTKOPPESKTUPOBAHHBIX CTPOST 0A30BLIE 3aBUCHMOCTH
[IPOYHOCTH 1 (haKTHUeCcKOU cpegHel miotHocTH ot 1I/B.

IIo atum 3aBucuMocTsaM (puc. 9.2, 9.3, 9.4) ompenemstor MuHUManbHoe LI/B,
o0ecrieunBarolIec NOIydcHne 6eTOHA ¢ OTIYCKHOH npouHocTbio 14 MITa u nipoektroii 20
MITa, koropoe paBHo 1,23. IIpu stom II/B momydaroT cpeaHror0 HMpOYHOCTL Kiacca B
15-20 MIla npu ormyckHod mpouHoctu 15 MIla. daxrudeckas CpemHss MIOTHOCTD
OCTOHHOI CMECH:

PP = 2127 xr/v’.

" pf«q, Ka/rm®

2180

2160 /

2140

2127
212 =

{
4
<
!

2100

|

12 123 14 16 L/

Pucynok 9.2 — ba3oBas 3aBUCHMOCTE «Cpe[Hs1 IIIOTHOCTH OETOHHOM cMecH —
II/B-oTHomIEHNUE)
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Pucynox 9.3 — bazoBas 3aBHCHMOCTE «TIpouHOCTh — LI/B-0oTHOIIEHMEY;

1 - B Bo3pacre 28 cyTOK; 2 — B Bo3pacTe 7 CYTOK
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Pucynok 9.4 — Onpenenenue orHoterus 11/B s pacdera daktiHueckoro
3HAYCHUS KoddPULIHCHTa IIeMeHTHpYIoIIeH 3hdhekTHBHOCTH; 1 — HCXOOHEI cocTaB
OeToHa 0€3 30116, 2 — BCTIOMOTaTelbHbIE cOCTaBhl 0eToHa ¢ 40%-HBIM CONEP)KAHUEM 30JILI

B CMCCH C ICMCHTOM

o dopMynam m. 9.5.3 pacCUHTEIBAIOT HOMUHABHEIA cOCTaB GeToHa Ha 1M
II=313-1,23 =385 kr;
3o1ma = 385 - 0,44 = 169 kr;
IM=2127—-385-169 — 313 = 1260 kr;
B=313 m;
A=2"7n.
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Pazpex 10. Pacuer m moa6op cocTaBa Hampsirawiiero 6eTona

HOPMAJIBHOTO TBEPACHUA

10.1 Hampsraronuii OG€TOH OTHOCHTCS K TSKETBIM OeTOHAM U JOJKEH
ynoBreTBopsiTh BeeM TpeboBanmsaM 'OCT 26633 u TOCT 32803.

10.2 [dns Hanpsraromero 6€ToHa BO3MOXKHO MPUMEHEHHE CICAYIOIIHX 1IEMEHTOB:

- Hanpsratomue HeMeHTH o 'OCT P 56727 «lleMeHTHI Hampsraroomue.
TexHUUECKUE yCIIOBUY,
- moptaaHaueMeHTl Mo I'OCT 31108 «LleMeHTH o00uecTpOUTENbHEIE,

TexHn4ecKue yCIOBUA».

10.3 Pacuer cocTaa OeroHa TPOU3BOIMTCA B COOTBETCTBUH C paszgenoMm 4
HacTOAMMNX PexoMenmamnuii co cIeayroImIMI JOTIOTHEHHSIMU:

- IIpM pacyere cocraBa 6€TOHA ¢ HOPMUPYEMOIi BEIHYHHOI caMOHANPsKEHHUA (S, OT
1 MITa mo I'OCT 32803) pacxon Hampsiraromiero nemenrta (HII) umm mopTinaHaieMeHTa ¢
pacmmpsroueiics 1o6askoii (PJI) 1oinkeH ObITh He HIDKe 330 Kr/M;

- IPUMEHSATE LIEMEHT C KIIACCOM T0 mpouHocTH He MeHee [IEM 42,5,

- J0Js IecKa ¢ MoayleM KpynHocTy M, = 1,8—2,2 na3zHayaetcs ¢ yueToM TaOIULbI
4.2 gactogmmx PexomeHamuii,

104 B cooterctBum ¢ 'OCT 32803 wHampsrarommii 0eTOH KiIaccHPHIHpPyeTCS
KaKk OCTOH ¢ KOMIICHCHPOBAaHHOH ycainkod, OCTOH ¢ HCHOPMHPYEMOH BCIMIMHON
CAMOHATIPSHKEHUS U OETOH ¢ HOPMUPYEMOH BETHINHOM CAMOHATIPSKEHHS.

10.5 Pacuer u mombop cocTaBa OeToHa ¢ pacliupsomeiics H06aBKoi
TIPOM3BOAUTCA 110 pazfely 4 HacTosAINX PekoMeHmanmmit.

10.5.1 JonoMHUTENBHO HA3HAYACTCS PACXO[ PAaCHIUpSIOMIeiics TOOAaBKH C yd4eToM
TIOTy4eHUs Halpsrarouiero 6cToHa ¢ 3aJJaHHBIMU TTOKa3aTelIIMU Ka9ecTBa, yKa3aHHEIMH B

TEXHHUYECCKOM 3aJaHUU.
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Ta6nuna 10.1 — OpreHTHPOBOYHBIE PACXO/IE! PACIIIUPSIONIEH TO0ABKY JJIS TOTYISHUS

OeTOHOB TpeOyeMBIX XapaKTEPUCTHK

Ne m\n Tpeboranug x 6eToHy Pacxox PI, % ot
Macchl [IeMeHTa
Ob6ecneuenne TpeOyeMol MapKH [0 caMOHANPSKEHUI0 10—25
KoMniencanus ycaxoqHbIX SBICHUM 7—11
ObecneyeHne 3a1aHHON MapKH 110 BOJOHETIPOHUIIAEMOCTH 7—18

10.5.23Tank1 mogbopa cocTaBa MITH COCTABOB HAIPATAoOLIeTo OeToHa:

- pacuer cocraBa OeToHa Mo pasneny 4, rie pacxo] HampsATaloumero IMeMeHTa HITH
MOpTJIaHALIEMEHTA PACCUUTHIBAETCS 10 opmye (2);

- Ha3HaYCHHC KOJIIMYECTBA paclMpstoiieics 700aBKH B OETOH Ha TIOPTIAH/IICMCHTC
PaCCUMTHIBAETCS B 3aBUCHMOCTH OT TpeOOBaHHIl yka3aHHBIX B TeXHUUeCKkOM 3aJaHuH;

- mo Tabn. 4.1 pasmena 4 BEIXOOUM Ha TpeOyeMyl YAOOOYKIAIBIBAEMOCTH C
HNPOBEPKOH COXPaHAEMOCTH MOABUKHOCTH;

- IOTIOTHUTENHHO PacCUHTEIBaEM 1iBa cocTaa ¢ LI/B £(0,3);

- SKCHEPHUMEHTAIbHO H3TOTABIHBAEM TpPH COCTaBa (HadalbHbIH HOMHHAJIBHBIH
cocTaB OeToHa U JBa JNONOJHHUTENBHBIX) M depe3 28 CYTOK HOPMAalbHOTO TBEPACHHS
IPOBOJIUM CTaHAAPTHBHIE UCHBITAHUS U OHpEAENsieM IMPOYHOCTh M JAPYrue IoKa3aTelu

Ka4dcCTBa, YKA3aHHBIC B TexHIIEeCKOM 3aJaHuU.

Ilpumep. B TexHUYECKOM 3aJaHUM CKAa3aHO, YTO HEOOXOIUMO IONYYHTH OETOH
KJ1acca o MpoyHOCTH Ha cxatue B30 W8 ¢ obecnieueHreM Mapku 1o caMOHAIPSKEHHIO
Sp 1,2 v noasmwxnocTsio 114 py UCTIONBE30BaHUM CIEIYIONIMX MATEPHAIIOB:

- nement: LIEM 1 42,5H, p, = 3,1 xr/m;
- mecok: My = 2,2, p, = 2,65 xr/m;
- webenn: ¢p.5(3) —20 MM, py, = 2,63 Kr/i;
- pacompsromas go6aska (PJI) = 15% oT Macchl eMeHTa, p,y = 3,0 K/
- nobaska: cynepBogopenyuupyromas — 0,8 1 Ha 100 Kr nemenTa,
TIpuMedaHue: pacxoll pacliupsroniei Jo0OaBkM HaszHadaercs Tab6n. 10.1 B 3aBUCHMMOCTH OT

IoTydeHUsl OeToHa TpeOYeMBIX XapaKTEpHCTHK, B JaHHOM cliydae pacxoi XobaBku PJI mpuHuMaeTcs

15% ot Macchl IeMeHTa C IIeTbI0 IIONYYeHHs] OpHEeHTHPOBOYHON MapKu 1o caMOHaIpsbkeHuto Sp 1,2.
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PaccuuTeiBaeM HadanbHBIM HOMUHAIBHEIH cocTaB mo ¢opMynam 1—9 pasgena 4 u
IOTIOMHUTENBHO ele JBa cocTtaBa ¢ u3MeHeHueM 1I/B otHomenus +0,3.

ITo puc. 1 nnmm no dopmyne (1) onpenensiercs 11/B otHomenne mus neMenTa IIEM
425

/B =22

Pacxoz Bozsl (B, /M”) u1s pacueTa i moaGopa cocTara GeTOHa HA3HAYAKOT 110 TabIl.

4.1.
B =185

Ilpm BegeHuM pacmMpSAOIICH OOOABKH BOAOHOTPEOHOCTH OCTOHHOM CMECH

YBEIHYHBAETCA, I03TOMY PacXo.l BOXEI IPHHAMAETCS U3 pacucTa
B =185+5=190 a/m’

Pacxox umementa (II, Kr/M’) B Ha4anbHOM COCTaBE OETOHA PACCUHTHIBAIOT IO

tdhopmyie (2):
1]=22-190=418

Kommuectso pacmmpsiomeii 106aku (P, Kr/M’) pacCUMTEIBAIOT Ha OCHOBAHHI

IIPUHATOTO pacxoda no TeXHHuecKoMy 3aIaHnI0:
PII=418 x 0,15=63

AbcomoTHEIH 00beM 3amonauTencii (V',, 1) paccuuTeiBacTes o ¢opmyrae (3) ¢

YYETOM pacxojia pacupsrouIeil T00aBKH:
V,=V,~Pq/p,,=1000—190/1-418/3,1-63/3,0 = 654

Jons mecka B cMecH 3amofiHUTENeH 10 abCOIOTHOMY o0beMy HazHadaercs C
Y4YETOM pacxofa IeMCcHTa H KPYITHOCTH 3allOJHUTEIS Mo Tabil. 4.2 MM B 3aBUCHMOCTH OT
TEXHOJIOTUH IIPOU3BOICTBA OMPCACIICHHBIX H3ICIHH.

ITo Ta6mn.4.2:

r=0,44.
Komuuectro Menkoro sanonautens (I, kr/m’) paccunTsiBaetes o dopMyie (4):

=222 418416,
24,00

3
Komuuectro kpynuoro 3anmonuurens (111, kr/m’) paccauTsBarot no ¢Gopmyie (5):

II= 2399 7,63 =1760.
24,00

5
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KomiuectBo cymepBomopeayupyromeii 106asku (JI, T/M’) paccuMTHIBAIOT Ha

OCHOBaHMU TIPUHATOTO pacxoja Mo TeXHIIeCKoMy 3a1aHHI0:
A =418 x0,8/100=3,3.

HauanwHerit coctaB 6eToHa, paccautanHblii mo m. 4.2.1-4.2.7 (14, B, T, I, PA, 1),
IIPOBEPSIOT HAa OIMBITHOM 3aMece C 1IeNbl0 OlpesieNieHNs yHo00yKIaabIBaeMOCTH H ee
COOTBETCTBHs TpeOoBaHMSM, yKa3aHHBIM B TexHHueckoM 3ajaHuu. Jna 3toro
M3TOTaBIWBAIOT 3aMec 1 onpe/aersitoT noaswkaocts no FOCT 10181.

B HaYaIIEHOM cocrase berona, obecreunBaroLUeM 33JTaHHYO
YI00OYKIIaABIBACMOCTE, (HPHKCHPYIOT PacXojl MaTCpHAIOB Ha 3aMec Ha 10 i

g, =4,18 kr;

g, = 7,63 kT
g = 9,63 kT
g, = 1,90 k1
8pr = 0,630 kT
g, = 0,033 kr;
>g=24,00 kr.

@axTHdecKas IOTHOCTh OETOHHOH CMECH:
Pexe = 2390 KT/M’.
DaKTHUECKHUH PacXol MaTepuanoB (KT/M’) B IOZOOPAHHOM HAYANBHOM COCTABe

O6CTOHHOM CMECH PACCIUTEIBAEM 110 hopMyaam 6—9:
2390

=2"".9,63=960,
= 24,00

B=i9?)-l,90=189,

s

= 239(; -0,63=163,

PO

1=2% 003333
24,00

)

2390

PI=-22 063=63

A= 2400 #0376

n=230 0033=33,
24,00

/B = 407/185 = 2,2.
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IIpu mpoBeAcHHM ONBITHOTO 3aMeca IoNydeHa HeoOXoAuMas IOJBIKHOCTD
OETOHHOI cMecH, ¥ B BUAY OTCYTCTBHS BOJIO- M PACTBOPOOTIACICHUS, KOPPEKTHPOBAaHHE
cocTaBa [0 pa3IM4YHO 1M MecKa He TpebyeTcs.

JononHUTENEHO PACCUNTBHIBAIOTCS JIBA COCTaBa, ¢ U3MeHeHneM LI/B-oTHoweHus Ha
+0,3. HazHaueHne pacxoma MaTepHalioB Uil JOMOIHUTENbHBIX COCTABOB MPUHIMAETCS U3
pacueTa Ha OCHOBaHWUM pacdeTa ONTHMANILHOTO HAYalFHOTO COCTaBa, PacXojl
pacumpsroniei  100aBKH, CymepBomopeaynupyromieii 00aBKH paCCUMTHIBACTCA B
TIPOLEHTHOM OTHOILICHUH OT pacxoja meMeHTa (tadm. 10.2).

Ta6nuua 10.2

Jlo6asxka, kr/m°
I, 11, 1, B,
/B ki | ke | ke | reiv® PA cynep-
BOJIOPE/L.

HauanbHBIi HOMHHAIIBHEIN COCTaB 2.2 416 760 960 189 63 3,3
J1OTTOITHUTEITRHEIE COCTARKI
Nel 1.9 354 307 941 186 53 2.8
Ne2 2,5 473 718 945 189 71 3,8

W3 onTUMagbHOrO HAYalBHOTO COCTaBa, a TaKXkKe M3 JOMOJHHTENLHBIX ABYX
COCTABOB M3TOTaBITUBAIOT KOHTPOIBHEIE 00OPA3IIEl, KOTOPEIE UCITEITEIBAIOTCS B MTPOCKTHOM
Bo3pacte (28 cyTOK) HOpPMaTLHOTO TBEPAEHUS, KOHTPOIBbHBIC 00pasubl UHIHHIPHI QLA
OTIpE/IEIICHUS. BOIOHEITPOHHMIIAEMOCTH, 00pasmel-Ipu3Mbel pasmepoM 100x100x400 mns
u3MepeHus yupyroi gedopmaruu B coorBerctBuu ['OCT 32803.

Ilo momy4yeHHEIM pe3yibTaTaM OIpPEACICHHS MPOYHOCTH OETOHA KOHTPOIBHEBIX
00pa3noB HavyalbHOTO M JIONOJHHUTENBHBIX COCTABOB CTPOST 0a30BYHO 3aBHCHMOCTH

«IPOEKTHAA IPOYHOCTE-IIEMEHTHO-BOJHOE OTHOIIeHHe» (prc. 10.1).
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Pucynok 10.1 — 3aBHcHMOCTE TPOUHOCTH OETOHA HOPMATIBLHOTO TBEPACHHS

¢ no6aBkoii PJ] OT lIeMEHTHO-BOHOIO OTHOLIEHUS

ITo moxydeHHBIM pe3yabTaTaM HCIBITaHWH B Bo3pacTe 28 CYTOK coCTaBIsAeTCS

Tabnuna.

Tat6nuna 10.3

TTokasarenu KadecTBa 6eToHa

/B Mpounocts B Mapxka mo 3HaveHne caMo-
Bo3pacre 28 cyT., | BOJOHEmpoHH- HAPKEHUS,
MTIla uaemMoctu, W S, MIla
HauaneHe1ii HOMHHAIBHEIH cOCTaB 2,2 46,0 12 1,0
JlonoTHHUTENBHEIE COCTABEI
Nel 1,9 39,0 10 0,8
Ne2 2,5 54,5 14 1,2

Ha ocHoOBaHMM TIONydeHHBIX pe3yabTaTOB 10 BOJOHCMpOHHIaeMocTH W ¢

ITOKA34aTCIII0 CaMOHAINIPAXKCHUA Sp MpUHUMAaCTCA JOMOJTHUTENLHBIN pa3pa60TaHHbu71 COCTaB

Ne2 Ha ocHoBaHMHM noNydeHMs Nokaszatens S, pasHomy 1,2 Mlla, ynoBieTBopsroieMy

TpeboBaHUsIM TeXHUUECKOTO 3aaHus.
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Pazpen 11. Pacuer n moa6op cocTaBa BLICOKONPOYHOI0 0€TOHA

11.1 Tlog6op cocTaBoB BHICOKONPOYHOIO OEToHa (KIACCOB IO TPOYHOCTH Ha
cxarue B60 U BrIlIE) OCYIIECTRISIETCS IO TEM K€ MPUHIIMIIAM, KOTOPHIE JIEKAT B OCHOBE
MeTo/a To160pa OOBIYHBIX OETOHOR € YUETOM 0COOEHHOCTEH, CBSI3aHHEBIX C 00s13aTENbHEIM
HCIIOJIE30BaHHEM J00aBOK M OTIOTHHUTEILHBIMU TPEOOBAHUSMH K KAYECTRY U KOJNUYECTBY
KOMITOHEHTOB cMecedl. [Ipu 3TOM cilelyeT YYUTHIBATH CICHYIOLIME TOMOTHHATEbHBIE
TpeOoBaHHUA.

11.2 Tlpm moxmbope coctaBoB OETOHHBIX CMecel ClelyeT MNpeayCcMaTpUBaTh
TMpPUMEHEHUE KOMILIeKca M3 XUMHYECKMX H MHHEPaNbHBIX J00AaBOK, B YACTHOCTH,
CYNEepBOOPEAYIIUPYIONINX B COUCTAHHH ¢ aKTUBHBIMH MHHEPATLHBIMH JOOABKAMH HIIH
HCIONb30BAHHE OPraHO-MHUHEPANLHBIX MOAHGHKATOPOB, COACPKAIUINX BHIIICyKA3AHHBIE
KOMIIOHEHTEI.

11.3 PexoMenayeTcs HaszHadaTh BsDKYIIC-BOAHOC OTHOUICHHE, I110]] KOTOPBIM
IIOHNMAEeTCs OTHOIIEHUE OOIIETo pacxofia MeMEHTa M aKTHBHOM MUHepasibHOM 100aBKU
WY OpraHO-MHHEpPANTLHOTO MOAM(HKATOpa K pacXoAy BOIEI, B AMAMa30He oT 2,5 1o 4,0.

ITemMeHTHO-BOJIHOE OTHOIIEHUE, WIIM OTHOIICHUE BOJIBI K BSOKYIIEMY, IO KOTOPHIM
mofpazyMeBaeTc obmast (CymMmapHas) Macca MEMEHTa W aKTHBHBIX MHHEpPATLHBIX
2106aBOK, B CBS3H € PUMCHEHHUEM CYIIEPBOIOPCAYLMPYIOIUX 00ABOK YMCHBILIAETCS.

114 A6comorHeie O00BEMBI 3allONHUTENEH B COCTaBe OCTOHHONH cMecu
paCC'—II/IT])lBaeTCH C Y4€TOM AaKTHUBHBIX Ml/IHepaJI])HLIX NI OpF AHOMHUHCPAITLHBIX I[06ElBOK
o opMyie:

V.-1000 — B/p,— l/p,— M/p,,
rae V, — aGCcomoTHEIH 00heM 3aloNHHUTENCH B cocTaBe OcToHHOM cMecH, 1, I], B, M —
pacxo]l meMeHTa, BOJBI, aKTUBHBIX MHHEPAILHBIX HIH OPraHOMUHCPAILHEIX J0O04BOK B
cocTaBe GETOHHOM CMecH KI/M® ; Ps— TNIOTHOCTB BOJBL, 1 KI/I; p, p, — CPEAHSS IIOTHOCTE
3cpeH LeMCHTa, aKTUBHBIX MUHCPATBHEIX UITH OpraHOMHHEPATTEHBIX J0OABOK, KI/I.

11.5 KauecTBo MaTepuanoB (EMEHTA U 3aMOJHHTENEH) JOMKHO COOTBETCTBOBATh

tpeboBarmsM TOCT 26633.
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11.6 B KauecTBE I[eMEHTa PEKOMEHAYETCS IPUMEHSThH TOPTIAHIIIEMEHT KJacca He
meree [TEM 42,5 Hmo TOCT 31108 ¢ conep:xauneM C;A He Gonee 8%.

11.7 PacXox mopTrmaHAlIEMEHTa B COCTaBe OETOHA He JOJDKEH MpeBEImaTh 550
KI/M° 1718 TKenoro 6etoHa u 650 kr/M° s MEJKO3epPHUCTOrO OETOHA.

11.8 B xkadecTBe MEIKOr0 3alOJHUTENS PEKOMEHAYETCS MPUMEHATEH MPHUPOIHBIE
IIECKH, IIECKH U3 0TceBOB Apobnenus no I'OCT 8736 u ux cMecn ¢ MoaylieM KpyITHOCTH B
mpeaenax 2,2-3,0 ¢ coaep:xaHUeM TBUIEBHIHBIX H TIIHHUCTBIX YacTHil A0 2%, U HATAYUEM
3epeH U3BECTHAKA U APYIHX KapOOHATHBIX TOPOA 10 5%.

11.9 B xauecTBe KpYIHOTO 3allONHATENS B TSDKEIOM OCTOHC PCKOMCHIYETCS
LPUMCHATH MEeOCHD U3 IDIOTHRIX ropHbIX 1opox 1o F'OCT 8267 dpakuun He 6onee 20 MM
¢ Mapkoii mno gpobmmoctm He Huke 1200 ¢ comepskaHHEM 3epeH TIacTHHYATON
(mewagHoit) u wrmoBaToil hopm He Gomee 15% u 3epeH cnabbix mopox He Gonee 5%
MAaCCHL.

IMpumep. Tpebdyercs MogobpaTh cocTaBul OeTOHHBIX cMecelt Mapok BCT B60 TI5,
BCT B70 II5 u BCT B80 II5 co cpenuHeii npo4HOCTBIO OcTOHA B BO3pacTe 28 CYTOK,
coorBeTcTBeHHO 78,0; 91,0 u 104,0 MIla. 3amanHas mMOABHKHOCTL OETOHHBIX cMeceii OK
=22-24 cm.

Martepuansr:

- mopTianaueMenT kiacca [IEM 152,5 H;
- mecok ¢ M, = 2,5, MICTHHHOM TUIOTHOCTEEO 3epeH 2650 KF/M3;
- me0eHs TPaHUTHEIH (pakiuu 5-20 MM, co cpeaHell mmoTHoCTEIo 3epeH 2700 ke’

Ha 3aBoze Beimyckarotcst 6eToHHEIe cMecH Mapok BCT B25 T14, BCT B30 I14, bCT
B40 II5 u BCT B50 II5 ¢ ucnons3oBaHHeM BOIOPEXYUMPYIOIINX N0OABOK CO cpeaHEi
IIPOYHOCTEIO GeTona B Bo3pacTe 28 CyTOK, coOTBeTCcTBEHHO 34,3; 41,5; 52,0 u 63,9 Mlla.

CocCTaBH M XapaKTepUCTUKH OETOHHEBIX CMece M GETOHOB MPEACTaBICcHEL B Tabm. 11.1.
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Ta6nuna 11.1 — CocTaBH M XapaKTEPHUCTHKK HETOHHBIX cMecel U GETOHOB

Cocrap BETOHHEIX cMecelt, KT/M° CeoiicTBa cmMecH Cpeansist
TPOYHOCTD
Mapxka cymep- CcpenHss OK 0cToHA
cMecu I I 11T B BOJOpeA. | NIOTHOCTS, r 11/B " | ®Bo3spacte
106. Kr/m® oM 28 cyToK,
MIla
BCT B25 114 360 | 850 | 980 | 183 2,2 2375 0,46 | 1,97 20 34,3
BCT B30 114 400 | 840 | 970 | 175 2,4 2387 046 | 229 | 20 42,5
BCT B40 115 460 | 740 | 995 | 185 2,7 2383 043 | 2,49 21 52,0
BCT B50 115 501 | 730 | 990 | 180 3,0 2404 0,42 | 2,78 22 63.9

Buibop suda u muna oobasox. Jns obecnedeHUs TPeOYEMEIX XapaKTEPHUCTHK
OcToHHEIX cMecel 1 6eToHOB, Ha ocHoBaHHH TpeboBannii [OCT 26633 k MaTepuaam Uit
BBICOKOIIPOYHBIX OETOHOB, JJIsi TOAOOPOB COCTaBOB BhiOUpaercs nodaska () - oprano-
MHHEPATBHEI MOAUGHUKATOP C IUIOTHOCTEIO 3epeH 2200 Kr/M° (OCHOBHOM 3hdexT
neficTBUA — obecrieueHre BHICOKOH MPOYHOCTH W HH3KOIH MPOHMIIAEMOCTH OSTOHA TIpU
OJHOBPEMEHHOM YBEIHUCHUH IIOABIDKHOCTH cMeceil), comepkaliuii B CBOEM COCTaBe
BOIOPEIYIIUPYIOMINYIO JOOABKY U aKTWBHBEIE MUHEPATTLHEIE JOOABKH (MHKPOKPEMHE3EM H
301y YHOCa) U cooTBeTcTBYIOIINi Knaccy A o FOCT P 56178.

Onpedenenusi onmumManbHol 003upogku dobasku. JIns onpeaencHUs] ONITHMAaIBHON
JO3UPOBKH J004BKH B HMEKONIMECS HAa 3aBOJEC COCTABBI OETOHA BBOJUTCSA N00AaBKa B
mosupoBkax 10, 15, 20 u 25% wmaccel nementa. Ilpu 3ToM 1ol mecka B CMecH
3aMONHUTENIEH TPUHAMAETCST KaK B UCXOMHBIX coCTaBaxX. Pacxoibl BOABI MOAOHPAIOTCS B
muanazone (II+1)B = 2,5-4,0 i mnomydeHHs OCTOHHBIX CMece C 3amaHHOU
moaBkHOCTEI0 OK = 22-24 cMm. CocTaBH W XapaKTePHCTHKH MOTOOPAHHBIX OETOHHBIX

cMeceit 1 6eTOHOB IpeICTaBICHRI B Tabd. 11.2.
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Tabnuma 11.2 — CocTaBHl W XapaKTEPUCTHKH TMOMAOOPAaHHEIX OETOHHBIX CMeced u

0eToHOB
CocTaB 6eTOHHEIX cMeceit, KT/M’ CaoiicTa cMecH TTpounocTs
Ne cpeauss OK GeToHa B
nn 1T II 11 B bl TIIOTHOCTD, r (I+I)/B ’ Bospacre 28
kr/m’ oM cytok, MITa
1 352 | 834 | 972 | 180 35 2373 0,46 2,14 22 50,2
2 351 | 830 | 970 | 171 52 2374 0,46 2,35 23 61,9
3 348 | 821 | 981 150 70 2370 0,46 2,80 23 74,5
4 350 | 820 | 975 | 145 87 2377 0,46 3,01 24 80,5
5 399 | 810 | 965 | 170 41 2385 0,46 2,59 22 65,2
6 402 | 818 | 952 | 160 60 2392 0,46 2,89 23 77,3
7 400 | 803 | 955 | 155 80 2393 0,46 3,10 24 86,5
8 401 | 800 | 950 | 150 | 100 2401 0,46 3,34 24 92,0
9 452 | 745 | 980 | 175 45 2397 0,43 2,84 22 73,3
10 | 450 | 742 | 983 | 153 67 2395 0,43 3,38 23 87,2
11 448 | 737 | 985 | 148 90 2408 0,43 3,64 23 98,9
12 | 453 | 735 | 980 | 145 | 111 2424 0,43 3,89 24 108,5
3 502 | 701 980 | 170 50 2403 0,42 3,25 22 85,0
14 | 501 | 698 | 980 | 160 75 2414 0,42 3,60 23 98,5
15 ] 500 | 685 | 970 | 156 | 100 2411 0,42 3,85 24 110,0
16 | 498 | 673 | 970 | 150 | 122 2413 0,41 4,13 24 117,2

Jns mnonbopa HOMMHAIBHEIX COCTaBOB OETOHa € OpraHO-MUHEPATHLHBEIM
MOANGHUKATOPOM CTPOUM  3aBUCHMOCTb IIPOYHOCTH OETOHA OT BSOKYILEC-BOJHOIO
otHomeHus (puc. 11.1) U HOMOrpaMMy 3aBUCHMOCTH TIPOYHOCTH OETOHA OT pacxoia

IIEMEHTA U J03UPOBKH n06aBku (puc. 11.2).
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PucyHoxk 11.2 — 3aBncuMocTh MPoYHOCTH OeToHA

OT pacxoda UCMCHTA U JO3UPOBKH ,1(06331(1/1

Ha ocHOBaHuu mosyueHHoit 3aBucumMocti (puc. 11.1) onpenesnseM BsXKyIe-BOIHOES
ormomernue (I + JI)/B ans nomyuenus GeroHor knaccos B60 (78,0 MIIa), B70 (91,0
MTITIa) u B80 (104,0 MITa), KOTOpoe COCTABHT, COOTBETCTBEHHO, 3,0, 3,3 u 3,75.

Pacxoy MarepnasioB B HOMHHANBHBIX COCTaBaX GETOHA ¢ MOGABKOW MPHHAMACTCS C
YYETOM TEXHUKO-3KOHOMHYECKOH 3(¢EKTHBHOCTH Ha OCHOBAaHHM 3aBHCHMOCTH,
IIpUBEIeHHON Ha puc. 11.2, ¥ MOXET COCTaBIIATH (Ha CyXHE KOMIIOHCHTHI):

- mnsa 6erornoit cMecu BCT B60IT5 ¢ mpouHocTEIO B Bo3pacte 28 cyTok 78 Mlla
(KF/M3)I neMent — 470, nobaska — 50, Boga — 174, mecok — 725, mebenn — 980;

- mns 6erorHo#t cMecu BCT B70I15 ¢ mpouHocThiO B Bo3pacTe 28 cytok 91 Mlla
(Kr/M3): neMeHT — 475, nobaska — 75, Boga — 166, mecox — 720, mebenn — 975,

- nas Geronnoi cMecn BCT B8OIIS ¢ mpounocTeio B Bo3pacTe 28 cyrok 104 Mlla
(KF/M3)Z reMeHT — 480, gobaska — 95, Boga — 153, necok — 710, mebeHn — 975.

TMomyuentzle HOMUHAIBHEIE COCTaBLI 6ETOHOB IPOBEPSTOTCS B 3aBOJICKUX YCIOBUAX
mepel HaualoM BBITycKa OCTOHHBIX cMecefi M ONTHMH3MPYIOTCS B IIPOIlECCE

MPOM3BOJICTBA, 10 MEPE ITONy4eHU JAHHBIX CTATUCTUICCKOr0 KOHTPOJIS.
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Paznen 12. PacueT u moabop cocTaBa caMOYILIOTHAIOIIETOCH DeTOHA

12.1 Tloabop cocTaBoB GETOHOR M3 CaMOYILIOTHSIONIIUXCA CMEceH (C pacIuIEIBOM
CTaHIApTHOTO KoHyca OT 55 1o 85 cM) ocymiecTBnAeTCs 10 TEM )K€ IPUHIUIIAM, KOTOPEIE
IeKaT B OCHOBE MeTo/a mo0opa 0OBIMHEIX OETOHOR ¢ YIETOM OCOOEHHOCTEH, CBA3AHHEIX
¢ 0043aTeNbHBIM WCIOIB30BAHMEM 100ABOK U AOMOJHHUTENLHBIMH TpeOOBaHUAMH K
KaueCTBY W KONHMYECTBY KOMITOHCHTOB cMecedt. IIpu 53TOM ClegyeT Y4HTHIBATh
CIIEAYIOMINE JOTMOTHUTEILHEIE TPEOOBAHNUS.

12.2 B KadecTBe KOMIOHEHTOB CAMOYIUTOTHSIOIINXCS OETOHHEIX CMECEH MOTYT
OBLITH HCIIONB30BAHE! CIEAYIOMINE MaTePHAIBI:
- IEM I u IIEM II ¢ HopmaibHOii rycToToil He Goiee 26% u cogepxanueM C;A He Honee
8%, coorBercTBytomue 'OCT 31108;
- Iecku ¢ MoayneM kpynHocTH (M) ot 1,1 1o 3,0, cootercTryromue I'OCT 8736;
- KpYITHBIH 3amonHuTens pakmamnit He 6osee 20 MM, cooTBeTcTByrouit OCT 8267.

12.3 B kauecTBe 100aBOK CIIeAyeT HCIONB30BaTh:
- CYTIIepBOIOPEAYLUPYIOLINE, COOTBEeTCTRYOMME TpeboBanmsm ['OCT 24211,
- cradunmsnpyomue (BOJOYACPKUBAIOUINC), COOTBETCTBYIomue TpcdoBaHmsiM ['OCT
24211,
- MuHepanbHble Ho0OaBkH, cooTBercTByrome ['OCT P 56592, Bxmodas akTHBHBIC
(MUKpPOKpEMHE3eM,  30JIa  yHOCA,  METAaKaoJHH, TOHKOMOJIOTBIC  JOMCHHBIN
TPaHyIMPOBAHHBIH IUTAK W IPUPOAHBIC MYLLOIAHEI) U HHEPTHEIE — MUKPOHATIOJTHHTEIH.

124 B xkadecTBe KOMIIOHEHT4, TOBBIIIAIOLIETO CBA3HOCTh-HEPACCIAHBAEMOCTD
(cerperanuoHHyI0 YCTOHYHBOCTE) MOXKET TIPUMEHAThCA (pHOpa MonuMepHas HiIH CTaJIbHASL
TipsAMoro Tipoduisd JIMHOI He 60itee 20 MM.

12.5 Pacxonm meMeHTa B cocTaBe O€TOHA JHOJDKEH HaXOAUThed B Auana3oHe ot 300
10 500 xr/™M° utst Tsokenoro 6etona u ot 400 10 650 kr/M> s MEJIKO3EPHUCTOro OeToHa.

12.6 Ob6mice KOMMIECTBO TOHKOMUCIIEPCHBIX KOMIIOHEHTOB, BKITIOUAtONIUX LIEMCEHT,
MUHEpaJbHEIE (AKTHBHBIE W WHEPTHHIC MHKPOHAMONHUTENH) WIH OpraHOMHHEpalbHbIC
10GABKH JI0JKEH HAXOIUTHCA B MANazoHe oT 550 10 600 K Ha M°.

KoimaectBo BOABI 3aTBOPEHHS OTpeesseTcs ¢ y4eToM 3afaHHOl MONBIXKHOCTH

CMECH MO paciiibIBY KOmyca.
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12.7 OO6umit 06beM TecTa U3 TOHKOAMCIIEPCHEIX KOMITOHEHTOB OETOHHOM cMecH
(ueMeHT + n06aBKM + BOJA) JOMKEH COCTABIATH B cocTaBe OeToHHOM cMecu ot 0,35 1o
0,40 M/’

12.8 AOcomioTHBIH 00BEM  3aMONHUTENEHM B COCTaBe OETOHHOM cMecH
PaCcCYUTHIBAETCS C YIE€TOM 00beMa BOBIICUSHHOTO BO3/yXd, AKTHBHBIX MHHEPAIBLHbLIX WIIN
OpraHO-MHUHEPAITBHBIX JI00aBOK 1O hopMyIe:

V,=985 - B/pB_ H/pu_ M/pM,

rae V, — abCcomoTHBIN 00beM 3altoIHUTeNell B cocTaBe OeToHHOIT cMecw, i, 1[, B, M —
pacxoji 1EMEHTa, BOJIbI, AKTHBHBIX MHHEPAJIbHBIX HIIA OPraHOMHMHEPAILHBIX H00aBOK B
cocraBe GETOHHOI cMecH, KI/M’; P, — IIIOTHOCTS BOJBL, 1 Kr/in; Pu. Pv — CPELHSSA TUIOTHOCTH
3epeH LIEMEHTa, aKTUBHBIX MUHEPANILHAIX HIIH OPraHOMHHEPABHEIX T00aBOK, KI/1I1.

12.9 Pacuer xonudecTBa MEIKOTO W KPYITHOTO 3alOJHHTENA B cocTaBe OeTOHa
BLITTONIHAETCS HCXOJs U3 00EecTedeHHs ONTHMAIBHOTO TPAHYIOMETPHYECKOTO COCTaBa
CMECH 3aIIOTHUTENEH (paBHOMEPHOTO paclpeieleHus YacTHIl B JAMAINa30HE PasMEpPOB OT
0,65 mo 10—20 Mm).

12.10 Jons mecka B oObeMe pacTBOPHOW YacTM OCETOHHOW cMecH (LIEMEHT +
I00ABKM + TIECOK + BOJIA) JIOIKHA HAXOAUTHCA B JtHariazone 40—50%.

12.11 CootHomicHHE OOBEMOB MEJIKOTO M KPYIHOTO 3allOJHUTEICH JIOIDKHO
HaXOIUTLCA B Auamasone oT 45 : 55 go 50 : 50 oobeMHEBIX %. COOTBETCTBEHHO, IO
TIecKa B CMECH 3allOJIHUTEIICH ¥ peKoMeHayeTcs B AuarnasoHe oT 0,45 mo 0,50.

12.12 OntumMu3anms pacXoJOB MEIKOro M KPYyIHOTO 3aloJIHUTENEeH B COCTaBe
OcToHa, B MpUJIENIaX BHIMICYKAa3aHHBIX 00BEMHBIX COOTHONICHHUI, MOXKET OCYIICCTBIATHCS
0 YCJIOBHIO MaKCUMAIIbHOM HACBIMHON IIIOTHOCTH CMECH MCTIONB3yEeMBIX 3aIllOTHUTEICH.

12.13 JIns obecrniedyeHHs ONTHMANBHOTO TPAaHYJIIOMETPHYECKOTO COCTaBa CMECH
3aMOJHUTENIEH PEKOMEHIYETCS COBMECTHOE HCIIONB30BAHHUE IIECKOB C Pa3HBIM MOAYJICM
KpYOHOCTU (HAapuMep, MEIKUX ¢ MoAayJieM KpymHocTd 1,1—1,8 u KpymHBIX ¢ MOZyjneM
KkpyrnHocTd 2,5—3,0) ¥ KpyIHOTO 3amofHuTeNs AByX ¢pakuuii 5—10 MM u 10—20 mm;

12.14 B kadecTBe KpYIHOTO 3aloJHUTENS pPEKOMCHAyeTcsd HCMoNb30BaHHE
3amonHuTENA Qpakuun ot 5(3) 10 10 MM unu ¢ cootHomenueM ¢pakuuit 5(3) —10 Mmm u

10—20 MM Ha yporHe 60 : 40 MaccoBHIX %.
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IIpumep. TpeGyercs momobparh COCTaB CaMOYILTIOTHsOLIEWcS GeTOHHOM cMecH
BCT B40II5 c¢ mpounoctsto OeroHa B Bo3pacte 28 cyrok 52,0 MIla. 3amanHas
ynoboykiaasBaeMocTh OeTorHOM cMecu PK = 60—70 cM.

Mamepuanor:

- moptnanauement kiacca LIEM I 42,5 H 6e3 1o6aBoK, ¢ HOpMansHoii rycToToi 25,5% u
conepxanneM CsA 7%;

- mecok ¢ M, = 2,6, ¢ ICTHHHOH IJIOTHOCTHIO 3epeH 2650 KF/M3;

- meOeHs TPaHUTHEIH pakmun 5—10 MM, co cpegHel MIIOTHOCTEIO 3epeH 2650 Kr/nm’.

Ha 3aBoae Bemyckarotest 6etorHbsIe cMecH Mapok BCT B25T15, BCT B30II5 u BCT
B40II5 ¢ pacxomom 1uemeHta ot 350 mo 450 KI/M° H  HCIIONb30BaHHEM
cynepriacTH(UKaTopa U3 BEICOKOTIOABIDKHEIX cMecel ¢ OK = 22—24 cm.

Buwibop suda u muna dobasox. B coorBerctBuH ¢ 1. 12.3, ama obecniedeHns
TpebyeMBIX XapaKTepUCTHK OSTOHHOMH cMecH U GeToHa, Ui Toadopa cocTapa BEIOUpaeTCs
KOMILIEKC XHMUTECKUX 1 MUHEPAITBHBIX T00ABOK:

- cymepsouopenyuupytomas (CB), coorBercrByronas tpebosanusmM OCT 24211
(ocHOBHOI 3thheKT meficTBUS — 00ecIIeueHNE BEICOKOI TIOBIKHOCTH CMECH);

- BBICOKOAKTHBHAs MUHEpaJIbHasA 100aBKa — MHKPOKPEMHE3EM KOHIEHCHPOBAHHBIMH
(MK) ¢ mioTHOCTEIO 3eper 2200 K/M’, cooTBeTcTByfommii TpeGoaruaM TOCT P 56592
(ocHOBHOU »{deKkT pelcTBHI — oOecleUeHHe BBHICOKOH IIPOYHOCTH, CHIDKEHHE
BOJIOOT/ICIICHHS M PACCIIOCHUS CMECH);

- WHEPTHAas MUHEpansHas HoOaBka Mukponamomuurenrs (MH) — MuHepambHBIH
IOPOIIOK ¢ INIOTHOCTBIO 3epeH 2500 kr/M’, cooTBercTByfommil TpeGosarnsmM [OCT P
56592 u TOCT P 52129 (ocuoBHoit 3¢dekT AelicTBUs — cTaOWIM3aALHA CBOHCTB CMCCH).

Buibop pacxoda yemenwma. B cBA3M ¢ TeM, YTO aKTUBHAs MWHEpanmbHast J00aBKa
TMOBHIIIIACT MPOYHOCTHL OCTOHA, Ha IEpPBOM HTallc BHIOMpaeM TpH pacxoxa LEMEHTA,
COOTBETCTBYIOIINE JAHAIA30HY, YKa3aHHOMY B I.12.5 U COOTBETCTBYIOIINE BBIMTYCKACMbIM
HAa 33aBOJIE COCTABAM M3 BLICOKOIOIBHKHEIX cMecei: 350, 400 u 450 Kr/M.

Onpedenenue  onmuMatoHOU  OO3UPOEKY — AKMUSHOLI ~MUHEPATbHOU  00DABKU.
OntuManbHast AO3UPOBKA MHUKPOKPEMHE3eMa KOHAECHCHPOBAHHOTO TIPHHWMACTCS Ha
OCHOBAHUH TEXHUYECKHMX YCIOBHM Ha H06aBKy u cocraeiseT 10% Macchl ieMeHTa. TakuM
o6pazom, komaecto MK B pacueTHEIX cocTaBax 6eToHa cocTaruT 35, 40 u 45 KoM,
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Onpedenenue konuuecmea MuxkponanoaHumesss. KomndecTBO MUKPOHAITOIHUTENLL
Ha HayalnbHOM JTale OMNpeleNieTcss MCXOIsid W3 CpeJHEro 3HaueHUs KOIWYecTBa
TOHKOJUcTIepcHBIX KommoHeHToR (L[ + MK + MH) B cocraBe GeroHa — 575 KT/,
npuBeneHHoro B I 12.6, 1 coctaBut 190, 135 u 80 Kr/Mm.

Onmumanvrasa 0o3upogka cynepngooopeoyyupyewjel oooasxu. OnTUManbHasg
JI03UPOBKA CYIEPBOAOPEAYIMpYIONMEeH JT00aBKH OIMPENensieTCs] AKCIepUMEHTATBEHBIM
MyTeM TpU MOAOOpe pacueTHBIX COCTaBOB OETOHA W MPUHUMAETCS M0 MHHUMAIEHOMY
3HAYECHHUIO, TIPX KOTOPOM JOCTUTAEeTCA 3aJjaHHas MoABMKHOCTE cMecH (PK = 60—70cMm).

Onpeoenenue pacxooa 6o0sl. KonndecTBO BOABI Ha HavyaJ bHOM 3Tare mogdopa
cocTaBa OCTOHA OMPEACIACTCS MCXOS M3 CPCTHETO 3HAYCHHS OOIINEro 00beMa TeCTa W3
TOHKOJUCTIEPCHBIX KOMIIOHEHTOR 6eToHHOM cmecu (1] + MK + MH + B) M 0,375 MS/MS,
NpUBEIeHHOTO B 1. 12.7, 1 coctaBut 170, 174 u 177 2/’

Onmumusayus pacxo008 MeiKko20 U KPYRHO20 3anoaHumeneti.

OnTuMu3anysg pacXxoJ 0B MEJIKOr0 M KPYIHOTO 3aIOJHHTENEH B COCTABE OETOHA B
mpejienax, yka3aHHBIX B 1. [2.11, ocymecTBisieTcs IO YCIOBHIO MaKCUMAaJIbHOU
HACBITHON IJOTHOCTH CMECH MCIONB3YEMBIX CYXHX 3alOJIHHTENeH TpH PasTHYHBIX
3HAYEHUAX JOJIM TIccKa B cMecH 3anonauTtenci (r) — 0,40; 0,45; 0,50; 0,55 u 0,60.

g BeIOOpa ONTUMAIEHOTO TPaHYJIOMETPHUECKOTO COCTaBa CMECH 3alOJTHUTEIIeH

CTPOUM 3aBHCHUMOCTb HAaCBITHOW INIOTHOCTH CMECH OT T (puc. 12.1).
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Pucynok 12.1 — 3aBUCMMOCTB HACBITHOM TUIOTHOCTH CMECH 3aTIOJTHUTENEH

OT IOJIM IIECKA B CMECH
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Ha ocHoBanuu momy4eHHOM 3aBucuMocTH (puc. 12.1) ans  monydeHus
ONITUMAJIEHOTO TPaHyJIOMETPUYECKOTO COCTaBA CMECH 3allOJIHUTEIEH M0 Iecka B CMECH
3amonHuTeneit cocrtapugeT 0,50.

AGcomoTHBII 00BEM 3amoNHUTENEH B cocTaBe GETOHHOM CMECH PacCUMTHIBAETCA
cornacHo 11. 8.8 1 coctaBut 0,610 MM,

C y4eroM oNnTUManbHOrO IPaHyJIOMETPUYECKOT0 COCTaBa CMECH 3aloHuTeNel (r =
0,5) pacxoji Tecka U HIe6Hs TIPUHUMAETCS PaBHEIM 810 KT/v.

PacyeTHele W 1ojoOpaHHBIE  COCTaBBl, a  TAaKXKC  XapaKTEPUCTHKH

CaMOYIUIOTHAIOIMXCSA OETOHHBIX cMeceli 1 OCTOHOB NpHBCICHB! B a0, 12.1.

Tabxuua 12.1 — CocTaBbl H XapaKTepUCTHKH CAMOYILIOTHSIOUIMXCA OETOHHBIX CMecel U

OETOHOB
CocraB 6eTOHHEIX cMeceil, Kr/M® CBolicTBa cMecH
IIpounocth
Ne CpeaHiA 0eToHa B
/n II | MK | MH I 1T B CB | fHrorHoec (HMK)/ | PK, Bo3pacre 28
Th B cM
>3 cyTok, MlIla
KI/M
PacueTHEIE cOCTABEL
1 350 | 35 190 810 | 810 | 170 | 3,7 2369 2,32
2 400 | 40 135 810 | 810 | 174 | 42 2373 2,51
3 450 | 45 80 810 | 810 | 177 | 5,0 2377 2,81
[Tono6panErle COCTABHI
1 352 | 35 191 815 | 815 | 171 | 3,7 2383 2,26 65 41,1
2 402 | 40 136 814 | 814 | 175 | 4,2 2385 2,53 70 60,0
3 451 | 45 80 811 | 811 | 177 | 5,0 2380 2,80 62 79,7

B cnydae ecnm moABHXKHOCTE OETOHHEIX cMecel oKaswIBaeTcs HIbke Tpebyemoii (PK
< 60 cM), a Tak ke ecnu OeToHHas CMeCh MMEET IPU3HAKM BOJOOTICICHUSA WM
paccllOeHUs, IIPOU3BOIAT IIOBTOPHEIN pacdeT U NOAOOp COCTaBOB OETOHA C MOBBHIICHHOH
IO03UPOBKOI aKTUBHOM MUHEpaslbHOH N100aBKM U CyHepmiacTU(PUKATOpa, CHUKEHHBIM
o61mM 00BEMOM TecTa U3 TOHKOAMCTICPCHBIX KOMIIOHEHTOB GeToHHOM cMmecH (1] + MK +

MH + B) 10 0,35 M°/M° ¥ yBeTHUECHHEIM KOIHYECTBOM TOHKOJMUCTIEPCHBIX KOMIIOHEHTOB

(IT + MK + MH) 1o 600 xr/n’.
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Jns yTOUHeHUs pacxXoia BOABI U IIEMEHTA CTPOUM 3aBHCHUMOCTH IPOYHOCTH
CaMOYIUTOTHSIOIIETOCsT OETOHa OT BsKYyIIe-BOAHOTO OTHomeHMsA (puc. 12.2) um pacxoma

IeMeHTa (puc. 12.3).
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Ha ocrHoBanum moirydeHHBEIX 3aBUcHMocTelt (puc. 12.2 u 12.3) onmpenmensem
Bskyuie-Boguoe otrotrenue (I1 + MK)/B — 2,43 u pacxon uemenra — 370 Kkr/M® s
MOJyYeHUs: caMOYTUIOTHAoIerocs 6eToHa kimacca B40 (52 MlTa).

Ha cneayrommem orame, A7 YTOYHEHHS pAcXOdOB MHKPOHAIOIHUTENA U
3aTOMHUTENel, PACCIMTRIBAIOTCA TPH COCTABA GETOHA C PACX0AOM LieMeHTa 370 Kr/m’,
BsKymTe-BoHEIM oTHomeHreM (I + MK)/B = 2,43 u KOIHUECTBOM TOHKOJAMCIIEPCHEIX
kommonentos (I] + MK + MH) — 550, 575 u 600 kr/sm’. Pacuer cocTaBoB OGETOHOB
OCYIECTBISIETCSA AHAIIOTHYHO BHIIIENPHUBEACHHBIM IIPHMEPaM.

PacyetHeie W mogoOpaHHBIE ~ COCTaBBI, @  TaKKE  XapaKTCPUCTUKH

CaMOYIUIOTHSIOIMXCS GETOHHBIX cMecei 1 6ETOHOB IpUBEAEHbI B Tadi. 12.2.

Tab6nuna 12.2 — CocTaBhl U XapaKTEPUCTHKH CaMOYILTOTHAOIMINXCs OETOHHBIX cMecel 1

OETOHOB
CocTaB 6eTOHHBIX cMeceil, KT/M° CBoHCTBa cMecH TIpouHoCTH
Ne cpenHsist ; OeToHa B
T 1T MK | MH I juil B CII | mnoTnocts, (LHgl Ky PK, cm | Bo3pacre 28
Kr/m> cyTok, MITa
PacucTHBIC cOCTABEI
1 370 | 37 | 143 828 | 828 | 167 | 4,2 2377 2,43
2 370 | 37 | 168 | 815 [ 815 | 167 | 4,5 2377 243
3 370 37 193 802 | 802 | 167 | 5,2 2376 2,43
ITogo6paHHEIE COCTABH
1 369 | 37 | 143 827 [ 827 | 167 | 42 2374 2,26 58 573
2 372 | 37 | 169 | 819 [ 819 | 168 | 4,5 2389 2,53 65 54,7
3 369 | 37 | 192 | 800 [ 800 | 167 | 52 2370 2,80 70 50,2

Ha ocHOBaHHH TONYYEHHBIX pE3yNbTATOB pacXol] MaTepHaloB (Ha Cyxue
KOMIIOHEHTHI) B HOMHHAJILHOM cocTaBe OeToHa kiacca B40 ¢ mpodnocTsio B Bo3pacre 28
cyrok 52 MIla u3 caMOyIUIOTHAIOIIEHCS CMECH ¢ PACIUIBIBOM CTAHZAPTHOIO KOHYycCa
60—70 cM mpuHMMaeTcs (KI/M°): IeMcHT — 370; akTHBHAS MUHcpanbHas No6GaBka — 37,
MHKpoHanonuuTens — 170; cynepBogopenyunpyromas fobaska — 4,5; Boga — 168; necox
— 820; me6enn — 820.

TTony4yeHHEI HOMHHAIBLHBIA COCTAaB OETOHA MPOBEPSETCS B 3aBOJICKHMX YCIOBHIX
Tepe]] HauanoM BEITyCKa GETOHHON CMeCH W OMTHMH3UPYETCS B NpOLEecce NPOU3BOACTRA,

II0 MEPE MOIYUCHUA JAHHBIX CTATUCTHYCCKOTO KOHTPOJIA.

84



IIpunoxenne A (o0a3aTenbHOE)

Pacuer (mpoexTHpOBaHNE) M MOAOOP cOCTABA OeTOHA, I/Ie 3aJaHIe HA OI6OP

COIeP:KUT TpeOoBaHMA N0 BOJAOHENPOHHUIIAEMOCTH U MOPO30CTOHKOCTH.

A1 B ciyuae omnpenaeneHHOrOo YpOBHI M BHAA arpeccUBHON CpeAbl TIpH
3KCITyaTallu OeToHa KOHCTPYKIMM MIu paboTel 6eToHa B THAPOTEXHHYECKHX
COOPYKEHIX Ha3HAYaeTcs Mapka OETOHA IO BOAOHENPOHUIIAEMOCTH.

A.l.l  Mapkn GeToHa 10 BOZOHENPOHMIAEMOCTH HA3HAYAIOT B 3aBHCHMOCTH OT
YCIOBMI  BKCIUTyaTaluM  w3genudt u  koHceTpykmumid 1o CIT 28.13330.2012
(AkryanmuzupoBanHas pegakuus CHull 2.03.11-85 «3ammTa cTpOUTEIBHBIX KOHCTPYKIIHI
oT KOppo3um»). Bun, xmace (MapKy) IIeMeHTa ciielyeT Ha3HadaTb, COOTBETCTBYHOIIYIO
tpeboBarusm 'OCT 10178, TOCT 22266, TOCT 31108 u TOCT P 55224,

KpynHblii 1 MENKHii 3al0IHUTENS JOJDKCH 00JIafaTh CTOWKOCTBIO KO BCCM BHIAM
pacnagoB U OBITE HE PEAKIIHOHHOCTIOCOOHEIM.

Al2 Pacger wu moxbop cocraa OeroHa TpU  TpeGOBaHWAX IO
BOJIOHCIIPOHMIIAEMOCTH  UPOM3BOMUTCS IO  paspeiny 4 € y4eTOM  HasHAYCHMS
OTIpe/IeIEHHbIX COCTaBIIIOMMX OETOHA.

A1.3 TpebGopannss Mo BOAOHEMPOHHLAEMOCTH OOCCIICYUBAIOTCS TPUMCHCHHEM
OIIPENENICHHBIX COCTABILIIOIMX H HAWIESKAIMUM Ha3HAYCHUEM LECMEHTHO-BOJHOTO
OTHOTIIEHHA, KOTOpOe 00eCIIeTnBaET CPEAHIO MPOYHOCTH Kilacca Ha CkKaTHE U MapKy Io

BOJIOHETIpOHHIIAEMOCTH OeToHa (Tabn. A.1).
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Tabnuna A.l1 — OpHEHTHPOBOYHEIE TEXHOOTHIECKHE TTapaMeTphl, 00ecTIeuHBatoNe

BOOOHCIIPOHHULIAEMOCTh OeToHa

JlMana3oH TEXHONOTHIeCKHX IoKa3aTelNeit Mapka 1o BoJIOHENPOHHIIaeMOCTH, W
4—6 8—10 12—14
Cpemiss npounocts 6eTona, MITa 30—35 40—45 50—60
ementno-roanoe ornomenue, [I/B 1,671,382 2,22—2.50 2,63—2,86
Bomo-ieMmenTHOE oTHOmERUE, B/I] 0,6—0,55 0,45—0,40 0,38—0,35
HpI/IMC‘]aHI/I €: OPUEHTHPOBOYHBIE  TEXHOJIOTHYECKUEC TmapaMeTpel OTIpENICIICHBI npu
npuMcHeHHH HeMerTa HIEM 142,5H 1 kpymnHoro 3anonHuTend gpakuau 5—20 Mm.

A.1.4 B ciyuae, xorna [1/B-oTHoleHne, Ha3HAYSHHOE U1 00SCTICUCHHA CpeaHEH
MPOYHOCTH Kilacca, MeHee 1I/B-oTHommeHns, HeEOGXOMMUMOTO JUIS TONYYEHHS 3aJaHHON
MapK{ TI0 BOJIOHETIPOHHIIAEMOCTH, HEOOXOIUMO MPOU3BECTH TepepacieT HOMUHAJIBHOTO
cocraga Oerona ¢ 6onbiuumM LI/B-oTHOLIEHHEM U TIPOBEPHTH €r0 3KCIIEPHMEHTAIBHO.

Jls

BOJOHCITPOHUIIACMOCTH CICHAYCT OHLPCACINTh BOAOHCIIPOHHULIACMOCTh H d)aKTI/I‘ICCKyIO

AlS5 TTOATBEPXKACHUS obecrieueHns 3aJaHHOM MapkH 1o
IPOYHOCTH Pa3padOTAHHOTO COCTaBa OETOHA.

Al.6 Ilpu pazpaboTke NPOM3BOJACTBEHHBEIX HOPM HAa OCHOBaHHM 0a30BOM
34BUCHMOCTH JUUISL OLpeNesieHUs M IMOATBEpP)KASHHS MapKH IO BOXOHENPOHHULIAEMOCTH
TTPOM3BOICTBEHHEIX COCTABOB CEAyeT, HallpUMep, Ha cocTaBax 6eTona B22.5, B30 u B40
H3TOTOBHTH  KOHTPOJBHEIE OOpa3smbl M ONpPENENHTb BONOHCNPOHULAEMOCTh H
(haKTHYECKYIO ITPOYHOCTH OETOHA STHX COCTABOB.

A2 B cimyuae skcmmyaraunn OeTOHa KOHCTPYKIMH H COOPYKEHWH B YCIOBHSIX
IIONIEPEMEHHBIX ITUKIOB 3aMOPAKUBaHUA M OTTAMBAHWSA Ha3HagaeTcsi Mapka OcToHA 10
MOPO30CTOMKOCTH.

A21 Jlna GeToHa, Ile YCTaHOBIEHBI TpeGoBaHMsA IO Moposocroiikoct F;300
(F2100) u Gonce, cnegyeT Ha3HadaTh BHA IICMCHTA, COOTBETCTBYIOMIUI TpeGOBaHMIM
I'OCT 10178, TOCT 22266, TOCT 31108 u TOCT P 55224 c conxepxkaHHEM
TpexKalbImeBoro amoMuHara (C3A) He 6oee 7% W KoMdecTBa MUHEPAIBHBIX T00aBOK
He 6onee 15% B BUIE NUTAKA.

A22 KpymHeld 3amoJjHUTENb, KOTOPBIA CJefyeT IPHMEHATh B O€TOHe ¢

Mopo3zocToiikocTrio F1300 (F,100), 1omkeH IPUMEHATHCS ¢ MOPO3OCTOMKOCTBEO HE MEHee
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F200 u ¢ rogonornomenuem 1% amst w3Bep>KeHHBIX TOPOA W ¢ BOAOMOTIONICHHEM HE
6omee 2,0% mns MeTaMOpPHUIECKHX TIOPOI.
Jlonyckaercs NpUMEHEHHE KPYITHOTO 3allOJHUTENS U3 OCaJIOYHBIX HOPOJ,

HMEIOLIEro BoJomoriomenne He 6onee 4% U cpeaHIO IIOTHOCTh He MeHee 2500 KT/,
MocJie NPOBeIeHUs UCIIBITAHMI €10 Ha Mopo3ocToiikocTs o OCT §269.0.

Menxuii 3al0THATENE CHEAYET TTPUMEHSThH C MOPO30CTOMKOCTHIO, ONpPEIeNeHHO
mo 'OCT 8735.

ITocne 25 MUKIIOB 3aMOpaKMBAaHUA U OTTaWBaHUs Gpakuus 1,25—5 MM B MenkoMm
3aITONHHUTEIIE JOJKHA COACPX)aTh (pakiuio meree 1,25 mm He Goee 7%.

A.2.3  Pacuer u noubop cocraBa GeToHa, IpH TPCOOBAHHUSX TI0 MOPO3OCTOMKOCTH,
TIPOBOANTCS T10 pas3feny 4.

A24 TpeboBaHHA TO MOPO30OCTOMKOCTH 00ECTIEYHBAIOTCA TPUMEHEHHEM
ONpEJeNeHHBIX COCTARIAIONMX M HAANEXKAlUM Ha3HAYCHUEM I[eMEHTHO-BOJHOTO

OTHOIIEHUS U3 YCIOBHM 00eCTIeUeHHsT MOPO30CTOMKOCTH OeToHa o Tadm. A.2.
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Ta6nuia A.2 — OpHEHTHPOBOYHEIE TEXHOIOTHYECKHE TapaMeETpPhl, 00ecIeYNBAONINeE

MOpPO30CTOHKOCTh GeTOHA

Texnonornueckue mMokazaTem Mapka 1o MOpO30CTOHKOCTH
F,75—100* | F,200—300* | F,400—600* F,700—1000*
— F,100%* F,200%* F,300—500*
CpelHsAs TpPOYHOCTH OeTOHa, >30,0 >33,0 >36,0 >40,0
MIIa
TleMeHTHO-BOJTHOE OTHOUIEHHE, >1,67 >1,82 >2.0 >2.22
1/B
Bono-ieMeHTHOE OTHOILCHHE, <0,6 <0,55 <0,5 <0,45
B/
Jo6aeku mo F'OCT 24211 BozayxoBoBiekatomasd (razoofpasyromas)
BozayxoBorneucHue, % - 3—7
- *Mopo30cTofKOCTE BCEX BHAOB OETOHOB, KpoMe OCTOHOB JOPOXKHBIX H adpOJAPOMHEIX
TokpsITHi, F).
- ¥**Mop030cTOHKOCTb 6ETOHOB JOPOKHEIX U a3pOIPOMHBIX ITOKPITHH, F).

A.25 B cmyuae, xorma 1I/B-oTHomeHue, Ha3HAYeHHOE AT 0OECTIeUeHus cpeaHeis
IPOYHOCTH Kitacca MeHee LI/B-orHorieHuss HEOOXOMMMOrO JUIS TONYYESHUS 3aJaHHON
MapK{ II0 MOPO3OCTOHKOCTH, TO MPOM3BOAUTCS TIepepacuyeT cocTaBa OeToHAa C
HaszHadyeHneM Oonbuicro 11/B-oTHomeHus.

A.2.6 Ilpn paspaboTke NPOU3BOACTBEHHBIX HOPM HAa OCHOBAaHMH 0a30BOM
3aBUCHMOCTH IJII ONpEHENeHHS W TIOATBEPXKICHUS MapKH [0 MOPO30CTOHKOCTH
IIPON3BOJICTBEHHBIX COCTABOB CIEIyCT, HAMPUMEP, Ha cocTaBax Ocrona B22,5, B30 u B40
M3TOTOBUTE KOHTPOJIBHEIE 00pa3lbl W OMNPEeNeNIUTb MOPO30CTOHKOCTE U (DAaKTHUYECKYTO

IIPOYHOCTE 0ETOHA ITUX COCTABOB.
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Ipunoxkenne b (cnpaBo4Hoe)

Emponeiicknii crangapt EN 12350-8
HUcnbiTanns 6eTonHoit cMecu — Yacth 8: CaMoymiioTHAI0omuiics 6eTOH —

HCNbITAHUE OeTOHHOM CMecH Ha PACILIIBIB ITPH 0CaJIKe KOHYCa

(ayTeHTHIHEBIN IepeBO)

Hacrosanmii eBponefickuii cranmapt yrBepxiaeH Esponeiickoii komuccueit mo
crangaptusamud (CEN) 20 urons 2010 roga.

Unenst CEN o6s3ansl  cobmomats pernmamentst CEN/CENELEC, koropsie
OrOBapHBAIOT YCIIOBHA MPENOCTABIIEHH HACTOAIIEMY €BPOIEHCKOMY CTAaHAAPTY cTaryca
HallUOHANBLHOTO  cTaHgapTa  06e3  m3MeHeHHH.  OOHOBIGHHBIE  IlepeyHH W
onbmmorpadmIecKie CChIIKH MOKHO ITOJYYHTh, OOpAaTHBIINCH B IeHTP yrpasicaus CEN
niu k modomy aneny CEN.

Hacrosmumii craHgapT cymecTByeT B TpeX OPUUHANBHEIX BapHaHTax (aHTIUHCKHI,
¢panny3cknii, Hemenkui). Bapuant Ha 1r060M JPYroM S3bIKE, BBHITOJHEHHBIH MO
oTBercTBeHHOCTL uneHa CEN ¢ yBenomiienuem uentpa ynpaenenus CEN, umeer Takoii
e CTAaTyC, Kak O(UIHAILHBII BapHaHT.

Unenamn CEN sBisttoTcst opraubl crangapTuzaivid AsctpuH, bensrum, Bonrapum,
Xopsaruu, Kunpa, Uexun, danun, Dcronun, Ovnnsmuanu, Opanuuu, [epmanun, I'peryn,
Beurpun, Wcnanmuu, Wpnanmun, Wrammu, JlatBum, JIuteel, JlrokcemOypra, MainbTh,
Hunepnannos, Hopeerun, Ilonbumm, Ilopryrammmn, Pymbimum, Cnoeakuu, CrnoBeHuH,
Wcnmanvm, Hseumn, [seituapun n Coequrennoro Koposescrsa.

IenTp ynpasnenus: Avenue Marnix 17, B-1000, Bproccens

Bee mpaBa ucrnonb3oBanus B o060 Gopme U M0GBIM CITOCOOOM BO BCEM MHUpE

TIPUHAUIEKAT HallMOHANIBHBIM 4lieHaM CEN

Peructpanmonnsiit Homep EN 12350-8:2010:E
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IIpeaucnoBue

Hacrosmmumit  noxyment (EN12350-8:2010) Orim  mogrotorneH  TexHUYecKHM
komuteroM CEN/TC 104 «BeTon u conyTcTByIomIas MpOIyKIH», CEKPETAPHAT KOTOPOTO
noaxaepxkuBaerca DIN.

Hacrosmemy ErponelickoMy cTaHAapTy He mosmuee saBaps 2011 1. qomken ORI
IIPUAaH CTaTyC HAUMOHAIBHOTO CTaHAapTa MyTeM IYOIMKAIIMM HICHTHYHOTO TEKCTa WU
noAnuckio Ha obopore. Jo ssHBaps 2011 rofa JOMKHEI OEITH OTO3BAHEI MPOTHBOPEYAIIHE
CMY HallHOHANBHEIC CTAHAAPTEL.

O6pamaeM BHHMAaHHC Ha BO3MOKHOCTH TOINO, 4YTO OTACUBHBIE 3JIEMEHTHI
HACTOAILIEr0 JOKyMEHTa MOTYT OHITH IpeiMeToM mnaTeHTHRIX mnpaB. CEN  (w/vnu
CENELEC) He HeceT OTBETCTBEHHOCTh 33 YCTAHOBICHHE HAIWYHA IHOOOr0 HIM BCEX
TaKOBBIX MATEHTHEIX TPAB.

Hacrosmuii DOKyMEHT TIOATOTOBIEH Ha OCHOBAaHWM MaHgarta, naHuoro CEN
EBpoxommuccueii 1 EBpornetickoii accornmarnueii CBOOOXHOM TOProBiH, U NPUACPKUBACTCS
OCHOBHEIX TpeboBanu#l /Iupextrs(sl) EBpocorosa.

Hacrosmmii cTaHZapT OCHOBBIBAETCS Ha pe3ylbrarax uOpoekta Espocorosza
«VcnblTaHNus caMOYIIIOTHAOIIETocs OeToHay 1o 5-if pamouHoif mporpammMe (GRD2-2000-
30024\G6RD-CT-2001-00580).

Braromaps cBOMM 3HAaUMTENBHEIM IPEHMYIIECTBAM B YIYYNIEHHH KadyccTBa
CTPOUTENBCTBA ¥ NPOU3BOICTBEHHBIX YCIOBHH CAMOYIJIOTHSIOMMIHCS OETOH IIHPOKO
IpUMcEHSETCA  3acTpodiuukaMu. IIpuMeHeHWe caMoyIDIOTHsIOmerocs OeToHa B
TMPAaKTHYECKOM OCTOHHOM  CTPOMTENBCTBE TIOCTOAHHO — pacimupsicTcsa.  I[IoCKOIBKY
CaMOYILIOTHSIOIMNCA OETOH JODKEH o0ecleyuBaTh Ha IUIOLIANKE YAOBIECTBOPHTENLHbIE
CBOMCTBa (IIONHOE 3allOHEHUE OMATyOKH M TMOKPBITHC apMATYpHL, OJXHOPONHOCTE H
MONHOE YIIOTHENHE) 063 BUOPOYMIOTHCHHA, HANJCKAIUE METONbl HMCHBLITAHUN
CaMOYILTOTHAOMIEHCS CMECH HMEIOT OYEHb OOJNBINOE 3HAYEHHWE. JTO CIEAYST OTHECTH K
TPEM  OCHOBHBIM  XapaKTCPHUCTHKaM:  CIIOCOOHOCTH  3alONHCHHS,  CIOCOOHOCTH
IPOXOXIEHUsd W  CTOHKOCTh K  paccnoenuto. JKemaTtenbHO 10 3aJMBKH
caMoOyILIOTHstoNIckHCsS 6eTOHHOM cMccH IPOBEPSThH ce KOHCUCTCHITHIO, 0COOCHHO B CIydac
HCTOJNIL30BaHUS HOBEIX COCTARISTFONIAX MATCPHATIOR M HOBKIX KOMOHMHAIMI OeTOHA.
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JUis  UCHBITaHUS CcaMOYIUIOTHSOIIEHcS OETOHHOW WMeeTcs psSA  METOIHK
HCMBITaHUH, B TOM HHCIE WU ITOT MeTOA. BONBIIMHCTBO W3 OOBIYHO MPUMEHSEMBIX
METOIUK MUCHBITaHWH OIEHHBAINChE B HENAaBHO 3aKpPHITOM TIpoekTe EBpocorosa
«HcnpITaHus caMOYIUIOTHSOIIErocst OeToHay Mo S-it pamounoit mporpamme (GRD2-2000-
30024\G6RD-CT-2001-00580). Ilo pesynsraram 3Toro mpoekTa EBpocorosa
NIPEJICTAaBIAETCA, UYTO HH OJHWH OTJECNLHBIH METOJT HE MOXKET OTCHUThH BCE TPH OCHOBHEIE
XapaKTepUCTHUKU. TeM He MeHee, JF000i METO MCOBITAHMIA JAOIDKEH, [0 MEHbILEH Mepe,
COOTHOCHTCS C MPaKTHIeCKOM cHUTyamuell U JaBaTh JOCTOBEPHEIC Pe3yNbTATEl IS TOTO,
YTOOBI IPEJOCTABUTh HAZEKHEIC JaHHBIC MO YI000YKIAIBIBACMOCTH OCTOHHOM CMECH.

Hacrosmuii craHmapT OTHOCHTCA K TPYINIC CTAHAAPTOB, KACAIOMMXCA WCHBITAHHIA
OETOHHOIT cMecH.

EN 12350 «cbITanns OeTOHHOW CMECH» COCTOMT U3 CICAYIOIUX YacTeii:

EN 12350-1. Ucnrrranus 6eToHHO cMecH — gacTh 1 — OT6op mpob

EN 12350-2. Vcmertanust OeToHHOM cMecu — 9acTh 2 — OmnpefelieHUE OCaaKu
KOHyca

EN 12350-3. Ucnertanus 6eTOHHON cMecH — 9acTh 3 — OnpeieneHne JKecTKOCTH Mo
MeToay Bebe

EN 12350-4. Ucnsitanus OcToHHOW cMecH — HacTh 4 — OfmpelelieHHe CTElleHU
YIUTOTHEHUS

EN 12350-5. UcnbiTanus GeToHHOH cMecH — dacth 5 — McmbiTanue OcTOHHOM
CMeCH Ha PacilIBIB Ha BCTPSIXUBAIONIEM CTOJTHKE

EN 12350-6. UcnoiTanus 6eToHHOH cMecH — 9acTh 6 — ILtoTHOCTD

EN 123507-7. UcnibiTannst 6cToHHON cMecH — 4acTh 7 — CoflepXaHHc BO3IyXa B
OETOHHOH CMECH — KOMITPECCUOHHBINA METOJ

EN 12350-8. UcnuiTanus O6eToHHOM cMecH — dacTh 8 — CaMOYIIIOTHAIONIHICS
0eTOH — HCTBEITaHNE OETOHHOM CMecH Ha PACIIIBIB [PU OCAIKE KOHYCa

EN 12350-9. Ucneitanus O6eToHHOW cMecH — uacTh 9 — CaMOyIIOTHAIOUIHACS
6eToH — Mcnsitanns Ha V-00pa3Hoif BOpOHKE

EN 12350-10. Ucnbiranus OeronHoil cMecu — yacth 10 — CaMOymimoTHAIOMHICS

6eroH — UcnbiTanns B L-o6pasnom kopobe
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EN 12350-11. Ucnrrranns 6eToHHOM cMecH — 9acTh 11 — CaMoyminoTHsomuics
6eron — VcnplTaHus Ha paccianBaHue IPU NPOCEUBaHUN
EN 12350-12. UcnriTanus O6eToHHOU cMecH — 4acTh 12 — CaMoyIIoTHsOMUACS

0eToH — UCTIEITaHNS Ha J-06pa3sHoOM KOTbIIe

Buumanue. Ilpu cMenIMBAHMH HeMeHTA ¢ BOJOH MPOMCXOIUT BbIIeJeHHE
oy, IIpumMuTe Mephl NPOTHB NMONANAHHUA CYXOI'0 LIEMEHTa B IJia3a, B poT MJIH B
HOC BO BpeMsl llepeMelIMBaHHA IleMeHTa. M36eraiiTe KOHTAKTa KOXHM ¢ MOKPBHIM
HEMEHTOM WM OeTOHHOI cMechbl0 ¢ IMOMOIIbIO MOAXOASIIEH 3aIMUTHOH omcxkanl. B
caydae MONAJAHUA LeMeHTa Ui GeTOHHON cMecH B IJa3a TIIATeJILHO MPOMOWTe X
BOAOW W cpa3y oOpaTuTech 3a MeIUIMHCKOW momombio. HememieHHo cmoiite

6eTOHHy}0 CMeECh € KOXKHU.

Cornmacio BHyTpeHHUM mnpasmmaM CEN/CENELEC wactosmmit  eBpomneiickuii
CTaHapT 00s3aHbl BBIIOJIHATH OPraHbl CTaHIAPTU3ALWHN CIEAYIONIMX CTpaH: ABCTPHH,
Bensruu, Bonrapuu, Xopsatuu, Kumpa, Uexuu, Hanwm, Dcronun, Ounnsaaun, Opanumm,
Tepmannu, I'peunn, Bewrpmm, Wcenanpuu, Wpmanaun, HWramum, Jlateuu, JIuTBHI,
Jlrokcembypra, Manetel, Huzepnanmor, Hopeerum, Ilomemm, Ilopryrammm, PymbrHuH,

Cnosakun, Cnosennu, Ucnianuu, Hsenwn, seiinapun n CoequnenHoro KoponescTsa.

1.  O6macTh NnpUMeHeHHs

Hacroammii EBponelckuii cTaHmapT YCTaHaBIHBAaeT MOPSAAOK ONpEAEIECHUs
pacIuiBIBa TIPH OCaJKEe KOHYca M BPEMS fspp JUIS CaMOYIUIOTHsoMerocs 6eToHa. DTOT

METOJ He MPUTOJIEN, eCITH MaKCHMANBHEIH pa3Mep 3¢peH 3alloTHUTENS NpeBbimaeT 40 MM.

2.  CchUIKM HA HOPMATHBHEIE JOKYMEHTDI

Ilpu npuMenenwM HacTOSMIEro craHAapTa o0s3aTENBHO  HCHONB30BAHHE
CIIeIYIOIMX JOKYMEHTOB, Ha KOTOpBIE daeTcs CchUIKa. Jlmi JaTMpoBaHHBIX CCBHIIOK

IPUMEHAeTCS TONBKO IWMTHpyeMas pefakius. JInsg cchimok 6e3 yKa3aHHS JaThl
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IIPUMEHSETCS TOCIENHAS pellakui AOKYMEHTa, Ha KOTOPHIA JaeTcs CChUTKa (BKIIFOUAsT
TM00ble U3MEHEHH ).

EN 12350-1. Ucnwrtanus 6eToHHOH cMecH — yacTh 1 — OT6op mpos

EN 12350-2. Ucnbitanus GeToHHOU cMecH — dacTh 2 — OmnpeneneHue ocaaku

KOHyca

3.  Mertoxa onpenenenus

Pacnnels M BpeMs fsp) UCIIONB3YIOTCA I OLEGHKM ITOABIKHOCTH W TEKy4eCTH
CaMOYILTOTHSOIIEHCST OETOHHOM CMECH TpPH  OTCYTCTBHM  npensrcTuii. OHH
OCHOBBIBAIOTCA Ha WCHBITAHUAX ITyTEM H3MEPEHHs OCafKMU KOHyca, onMcaHHHIX B EN
12350-2.  Pe3ynmeTaTel  SBISIIOTCA  IIOKazaTeleM  3alONHSIONEH — crocoOHOCTH
CaMOYIUTOTHAOIIEHCs OSTOHHONM cMecH. Bpems f5pp ABIACTCS IMOKa3aTENEM CKOPOCTH
pacTeKaHHd H OTHOCUTEIBLHOMI BA3KOCTY CAMOYIIOTHSIOMCH S OCTOHHOM CMECH.

Beronnas cmeck 3anuBaeTcs B KOHYC, KaK 3TO JETAaeTCs MPU ONPENleIeHHH OCaIKH
konyca o EN 12350-2. Tlocie cHATHA KOHyca W3MCpAOT BPEMsi OT MOMEHTA Hauala
IBIDKEHMST KOHyca BBEPX IIPH pacTeKaHWs OETOHHOM cMecH o auaMerpa 500 MM — 3To 1
€CTb BpEeMs f50p. 3aTEM HM3MEPSAIOT CaMBId OONBINON IWaMETp paciibiBa U AUAMETP
pacIuIbIBa IO OPAMBIME yriaMu. CpeHee 3HaUCHHUE U SIBILCTCS PACILIBIBOM.

Usmepenne BpeMEeHH paclibiBa f5p0 MOXXHO HE TPOBOAWTH, €CIAU 3TOr0 HE

Tpebyeres.

4. TIpubopwt

IIpubops JOIKHEI CcOOTBeTCTBOBaTh EN12350-2, 3a HCKIIOYCHHEM YKa3aHHEIX
HHXE.

4.1 Ba3oBas mnuTa, Ha KOTOPYI0 BBITEKAcT OCTOHHad CMech U Ha KOTOpOH
BHITIONHACTCS ONpEACIcHHE TOABIKHOCTD, JOJKHA OBITH M3TOTOBNIEHA B BUAC TUTOCKOI
CTAJILHOM IUIMTEI ¢ IUIOMAALI0 B IIaHe He MeHee 900 MM < 900 MM.

IInuta gomkHA UMETH TUIOCKYIO TIAJKYH0 MOBEpXHOCTh, ECH mumTa H3rOTOBIEHA

H3 JIpyTHX MAarepualoB, JOIDKHEL OBITh MOpEJACTABICHEl JaHHBIE HCIBITaHUH
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9KCIITYaTAI[MOHHBIX KAUeCTB, KOTOPHIC MOITBEPKIAIOT SKBHBAICHTHOCTh CO CTATLHOU
TTATOM.

TlorepXHOCTL HE JOIDKHA HMOJBEPTaThCs arpeCcCHBHOMY BO3JEHCTBUIO IIEMEHTHOTO
TecTa M He OBITh MOJABEPKEHHOW pikaBueHWto. KOHCTPYKIMS TMIMTHL AOIDKHA
HpPeNnATCTBOBATh BO3HUKHOBEHHIO MepekocoB. OTKIOHEHNUS 110 POBHOCTH IIOBEPXHOCTH He
JIOJUKHEI HPEREIMIATE 3 MM B Mr000i TOUKEe MPH YCTAHOBKE [TOBEPOUHOMN NMHEHKH MEXIy
TIPOTHUBOMOJIOKHEIMH CTOPOHAMH U yTIIAMH.

ITeHnTp MAMTHI JOJKEH OBITH MOMEYEH KPECTOM, JMHUHU KOTOPOTO MApalIeIbHEL
KpOMKaM IUIMTBl U OKPYXHOCTAMH c juaMmeTpoM 210 + 1 MM m 500 + 1 MM, TCHTpPHI
KOTOPBIX COBILIALAIOT C LEHTPAILHON TOUYKOM 1UMTHI (CM. pUCYHOK 1). Bee JIMHIK TOTKHBI
OBITH He IMUpe 2 MM U He Tiry6ke 1 MM.

4.2 Pynerka miu MepHas JIEeHTa, JOJDKHA OBITh AMHHOI He MeHee 1000 MM u ¢
JeNIeHUSAMH TI0 JUTHHE He Oollee 9eM 5 MM.

4.3 CexyHIOMep ¢ TOUHOCTEIO M3MepeHnus Ao 0,1 cek.

4.4 CruproBol ypOBeHb I IIPOBEPKH TOPHU3OHTANBHOCTH 0a30BOH IUIMTHEL 10
Havana MpoBeeHUS UCITLITaHHH.

4.5 KoHreiiHep i 1IpoObl OeTOHHOH CMECH I HCIIBLITAHWI EMKOCTBIO HE MCHEe
10 .

4.6 PacTpy0 (110 ycMOTpEHHIO) BECOM HE MeHee 9 KT (CM. pUCYHOK 2).

le/IMe'-IaHH [>H pac1‘py6 TTO3BOJISICT MMPOBECTH UCTIBITAHUE OJTHOMY YCIOREKY.

g
H

500 +1
2500

BL 1

=900

Pucynok 1. basopad miuta, pasMepsl B MM
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Pucynok 2. Pactpy6, pazmepst B MM

5.  Or6op npo6ur

TIpoby cnemyer oTéupats corntacHo TpedosanusM EN 12350-1

6. Tlopsmox NpoBexenns HCNBLITAHKSA

YcraHoBUTE 0230BYH0 IUIMTY HA IUIOCKYH) TOPH3OHTANBHYIO IOBEPXHOCTH, HE
OJBepTAONTyrocs BuOpaunu win yaapam. Hcrmons3ys CIHPTOBOH YpOBCHB, IPOBEPHTE
BEPXHIOI0 ITOBEPXHOCTh HAa TOPH3OHTANBHOCTh. [lodHCTHTE CTON M KOHYC M IIPOTpHTE
MOKpO# TPSIIKOH [Iepes HA9alIOM HCIIbITAHHH, HO U30€raiTe H3INIITHCH Bary.

Ipucoenuuute pacTpyo, eciuu OH UCHONB3YCTCS, K KOHYCY.

TTomecTuTe KOHYC MO HEHTPY BHYTpH 210-MHUIUMETPOBOI OKPYKHOCTH Ha 6a30BOM
IUINTEe W yIepKUBalTe ero Ha MecTe, NMPHKAMas HOTaMH 3a JIAIKU (MM UCIONb3yHTE
pactpy0), uToObl IPEAOTBPATHTE BEITEKAaHHE OETOHA M3-M0JL KOHYCA.

3amoiHATE KOHYC 32 OIWH pa3 6e3 moOyXKAeHNs WIN MEXaHHYECKOT0 YIIOTHEHUS 1
CTPSXHHUTE W3IHUILEK ¢ BEpXYIKH KoHyca. J{aliTe koHycy 1ocTosaTh He 6once 30 cexyHZ, 3a
3TO BpeMs YIAllUTe BCE BLIIECHYBIIHECA OCTAaTKH OETOHHOM cMech ¢ 0a30BOH ILIUTHL.

ITogHuMHUTE KOHYC OJHUM JBIDKEHUEM 3a |—3 CeKyHIOB, HE TpCIATCTBYS
pacrnbiBanuio 6eToHa. Ecii TpebyeTcs ONMpenciuTh BPEMs fsp0, BKIIOUHTE CEKYHIOMED
cpasy e MOcCIe TOro, Kak KOHYC OTOpBETCA 0T 6a30BOH IUTHTEL M C OKPYTJIEHHEM IO
6mxattmedt 0,1 cek. 3adukcupyiiTe Bpems, 3a KoTopoc OETOHHas CMech BIICpBHIC

KocHeTcs 500-MUTMMETPOBOU OKPYKHOCTH.
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IMocne Toro Kak pacibeIBaHUe OeTOHA CTAOMIM3UPYETCs caMOCTOSTENbHO, 6e3 BIMSHIL
Ha TUTHTY WJTH OETOHHYIO CMeCh, H3MephTe ANaMeTp PACILIbiBa CMeCH U 3a(hMKCHpyiiTe Kak d; ¢
OKpyTIieHHeM g0 Ommkadmmx 10 mMM. 3areM W3MepETe PACIpOCTPAHEHHE PACIUIBIBA IO
TPSIMBIMU YTTIaMH K d; 1 3aduKcHpyiiTe Kak do. Ecnu pasuuia Mexay d; v dy 6ombiie 50 MM,
CIIe/LyeT B3sThb APYI'YI0 IPOoOY 1 IOBTOPUTH NPOLENYPY.

Ecmu jBa nociegoBaTeNbHBIX UCIIBITAHNS TIOKAXYT PasHUITY MEXITY d) U dy Gombrie 50
MM, OSTOHHOI CMECH He XBaTaeT HeoOXOIMMON TOABIKHOCTH I TIPU3HAHNMS UCIBITAHUSI Ha
PAaCIUIEIB YORIECTROPUTENHHEIM.

ITpoBepwTe paciulblB OcTOHA Ha HAJIMYHE NPU3HAKOB PAaCcCIOCHUS M 3aHCCUTC B
OT4ETe COITACHO IIYHKTY § €), OTpaskas KaueCTBO, HAIIPHMED, HET CIIEOB PACCIOCHWS,

CHJIBHBIE CIIEABI paCCIIOCHUA.

IIpumeuyanue: IIpusHaKH pacclloeHHA BKIIOHAIOT KOJBLO IEMEHTHOTO pacTBOpa/TecTa H

OTCJIOMBIINXCA KPYIIHBIX 3CPCH 3aI10JTHUTENS B HCIITpEU'lLHOI;i 30HC.

7.  PesyabTaThl HCHBLITAHMIA

Pacmeie SF' — 310 cpenHee oT dy W d,, OKPYIIIEHHBIX o Ommkaifmux 10 M,

JIaHHBIN B CICAYHOIUICM YPaBHCHUN !

spo(di+ds)
),

re SF — pacIuisiB B MM, d| — HauOONBIUL THAMETP pacupoCTpaHCHHS PAacIUILIBa B MM, d>
— paclpocTpaHeHHe pacIlIbiBa 1moj yriaoM 90° k d; B MM.

Bpems t5p9 yKa3sIBACTCA B OTUETE ¢ OKPYyTIICHUEM 10 Ommkaiiumx 0,5 cek.

8.  Otuer 06 ucnbITanMAX

OT4eT 00 UCTIBITAHUSAX JODKEH BKITOYATD:
a) UIeHTUOUKATIVS TIPOOHI T UCTIBITAHHIA;
6) MecTO MPOBEAEHNS UCTIEITAHHIA;

B) Z1aTa ¥ BpeMs MCIIbITaHUIH;

r) paciasiB SF ¢ okpyriaeEueM go omoxadmmux 10 MM;
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1) BpeMsI £sy C OKpyTIIeHHeM Jo Ommkaiimux 0,5 cek (T7ie Tpebyercs);

¢) MoOkIe TPU3HAKH PaCcCIIOCHUs OeToHa;

) MEOOBIE OTKIOHEHUS OT CTaHJAPTHOH METOAWKH UCIEITAHHIA;

3) 3asBIICHUE JTMA TEXHWYECKH OTBETCTBEHHOTO 32 WCIBITAHMS, O TOM, YTO OHO
OBIIO IPOBEIEHO COITIACHO HACTOSIIEMY CTaHAAPTY 3a UCKIIOYEHHEM TOTO, YTO YKa3aHO B
TTYHKTE X);

OTyeT MOXKeT BKJIIOYATh!

U) TeMIepaTypa 6eToHa BO BpeMs UCIILITAHUH;

K) Bo3pacT O6¢TOHA BO BpeMs UCTIBITAHNH (€CITH U3BECTHO).

9. HOBTOpﬂeMOCTb " BOCIIPOM3IBOIUMOCTH

TloBTOpsicMOCTh ¥ U BOCIPOM3BOANMOCTE R OBUTH ONpPEIACICHBI TPOrpaMMONi, B
KOTOpOif y4acTBOBaNM BoOceMb Jiaboparopuii, 16 ouepartopoB W [Be pCIUMKH, H
HHTEPIPETHPOBAHHOM cormacHo ISO 5725-2.

TTony4eHHbIC 3HAYCHAS JaHEI B TadIMIax 1 u 2.

Taonuma 1 — HOBTOpHeMOCTB ¥ BOCIIPOU3BOAMMOCTE JJI1 THITUIHBIX 3HAYCHUH pacmisiBa

Pacrnbis SF B MM <600 600750 > 750
1loBTOpsieMOCTD ¥ B MM HET JaHHBIX 42 22
Bocnpoussojumocts R B MM HET JaHHEIX 43 28

Tabuauna 2 — IToBTOpsicMOCTH U BOCIIPOH3BOAMMOCTD TS THITHYHBIX 3HAUCHHH

BPCMEHH I50p

ts500 B CEKyHIaxX <35 3,5-6,0 > 6,0
TIOBTOPAEMOCTS B CEK. 0,66 1,18 H.I.
BocnponsBogumMocTs R B ceK. 0,88 1,18 H.I.
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HopMaTHBHBIE CCHLIKH

B HacrofImeM MOCOOMM WCMONE30BaHBI HOPMATHBHEIE CCBHUTKH Ha CIEAYIOUIME
CBOJIBI TIPABIJI M CTaHAAPTHL:

T'OCT 4.212-80 Cucrema mokasareneil kadecTRa Hpoaykuuu. CTpPOHTENLCTBO.
Bberonsl. Homenknarypa nokazarenei

T'OCT 5578-94  IllebGent u mecok M3 MUIAKOB YepHON U NBETHOM MeETAIUTypryu
11t 0eToHOB. TeXHHUUECKUE YCIOBUS

T'OCT 5802-86  PactBopsl cTpouTenbHBIE. METOIBI HCITBITAHHI

TOCT 7473-2010 Cmecu OeToHHbIe. TeXHUYECKUE YCIOBUSL

TOCT 8267-93 Illeberp u rpaBuil U3 TIUIOTHBIX TOPHBIX TMOPOA IS
CTPOUTEIBHBIX paboT. TeXHNYeCKHe YCIOBHIA

T'OCT 8269.0-97 Illebenr u rpaBuii M3 IUIOTHHIX TOPHBIX MOPOX M OTXOJOB
IPOMBIIIICHHOTO TPOW3BOACTBA IS CTPOUTENBHBIX pabor. Meromsl  ¢usnko-
MeXaHWYECKIX HCIBITaHNH

TOCT 8735-88  Tlecok ans cTpoUTENbHBIX padoT. MeTOAE! UCTIBITaHHH

T'OCT 8736-2014 Tlecok s crpouteiibHbIX pabot. TexHHYeCKHE YCIOBHS

TOCT 10178-85 TlopTnaHameMeHT W MNUIAKONOPTIAHALNEMEHT. TeXHUdYecKue

YCIOBUA
TOCT 10181-2014 CwMmecu 6eToHHBIe. METONBI HCHBITAHUH
T'OCT 18105-2010 Beronsr. [IpaBuna KOHTPOIS ¥ OLEHKH TPOYHOCTH
TOCT 22266-2013 IeMeHTH cyIbharocToiikie. TeXHHIecKHE YCIOBUS
T'OCT 23732-2011 Boma s OETOHOB ¥ CTPOUTENBHBIX — pPacTBOPOB.

TexHUYECKUE YCITOBUS
TOCT 24211-2008 HoGaBku am1 OCTOHOB W CTPOUTEIBLHBIX PAacTBOPOB.

OO0mine TeXHUYECKHE YCITOBHS

T'OCT 25192-2012 Berousr. Kmaccudukamus ©  oblme TeXHHYECKHE
TpeGoBaHUA

T'OCT 26633-2015 BeToHBl TaXKeINble W MEIKO3EPHUCTEIE. TeXHUYECKHe
ycioBus
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T'OCT 26644-85 1lleGeHb W TIECOK W3 IUIAKOB TEIJIOBEIX JNEKTPOCTAHIWIH I
6erona. TexHudeckue yciIoBHs

T'OCT 27006-86 betontl. IIpasuna moxbopa cocrara

T'OCT 30459-2008 JoGaBku mamsi GETOHOB W CTPOMTENBHBIX PACTBOPOB.
Omnpenenenue 1 oueHKa 3HEKTHBHOCTH

I'OCT 310.4-81 Ilementsl. MeTonsl ompeaeneHWs Mpeaena NPOYHOCTH TIpU
U3rude U CKATHU

I'OCT 31108-2016 IemeHTH obmecTpouTensHEle. TeXHUYECKHE YCIOBHA

T'OCT 31357-2007 CMecH CyXWe CTPOUTCIBHEIC Ha I[CMCHTHOM BSKYILICM.
OO1Ke TEXHUHECKUE YCIOBHSA

T'OCT 31424-2010 Marepuansl  CTpPOMUTENBHBIE HEPYAHBIE OT OTCEROB
JpOOIIEHNs TIOTHIX TOPHBIX TIOPOJ NIPH HPOU3BO/ICTBE MeOHs. TeXHIYecKue yCaoBH

T'OCT 32495-2013 [llebenr, mecok U MecyaHo-mecOEHOYHBIE CMECH U3
npobreHoro 6eToHa M xkene300eToHa. TeXHHUecKne yCIoBUs

T'OCT 32803-2014 berons! Hatpsraromue. TexHuaecknue yciuoBus

T'OCT P 52129-2003  Tlopomok MwWHepambHBIH minst  acanbTOOCTOHHBIX W
OpraHoMuHepalbHBIX cMeceli. TexHn4ecKue ycioBus

T'OCT P 55224-2012  LeMeHTH s TPaHCTIOPTHOTO CTPOUTCIIbCTBA.
TexHUYeCKHE yCIIOBUA

T'OCT P 56178-2014  Mommduraropsl opraHo-MuHepaibHeie Tunma Mb  mms
0ETOHOB, CTPOUTEILHEIX PACTBOPOB U cyxHUX cMecell. TexHuueckue ycmoBus

T'OCT P 56592-2015 Jo6aBki MHHEpalbHEIC I GETOHOB W CTPOUTENBHEBIX
pacTtBopoB. OOTIHE TCXHUUCCKUC YCIOBUS

T'OCT P 56593-2015  JlobaBku MuHepallbHble i GETOHOB M CTPOUTENBHBIX
pacTBOpoB. MeToIbI UCTILITAHUI

T'OCT P 56727-2015  lleMentr! HanpsTatomune. TexHHueCKHUEe YCIOBUA

CII 63.13330 «beToHHBIE U S KeNe300€TOHHBIE KOHCTPYKIMil. OCHOBHEIE
TIONOXKEHUD». AKTyamn3upobanHas penakims CHull 52-01-2003 (¢ MamenenueM Nel)

CII 70.13330 «Hecyume u orpaxparouife KOHCTPYKLHMW», AKTYaTU3UpOBaHHAs
penaknusg CHwull 3.03.01-87
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