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NMPEAUCJ/IOBHE

B 1956 r 8 CCCP 6nin ocynlecrssieH nepexoj NpH NPOEXTHPOBAHMI
H CTPOUTENLCTBE IHIPOTEXHHUECKHX COOPYMXEHHA K Ha3Haueniio Tpe
Gosanuit k Gerony B Bo3pacre 180 nuel BMecto Bo3pacra 28 aueil, Kak
310 OblIO paHee ITOT NMepexoi, y3aKOHEHHBIH NeHCTBYIOIMMI CTaH-
napraMiH Ha THAPOTeXHHYecKHH GeToH, MPHOJH3HJI «MapOYHLI» BO3-
pact ruapoTexHHuYecKHX GETOHOB K peasibHBIM CPOKaM BBOJA COODY-
MXEHHA B 3KCIUIyaTalHIO H NO3BOJIH/ 3HAYHTENbHO NOBBICHTD 3KOHOMIIY-
HOCTb FHADOTEXHHYECKHX COOPYXKEHKH 3a CYET CH'XNKEeHHg Hepeamisye
MbIx 3aMaCOB H YCTPaHEHHA H3JIHIIHHX PAaCXOJOB lleMEHTa

[TpakTnueckoi unennto «Pexomengaunit» ABAAETCA AaTbhb HEOOXONH
Mble 1JI5f pacuera THAPOTEXHHYECKHX COOPYMEHHH Ha cTajuH paspa-
60TKH NPOEKTHOro 3afaHus o6o61eHHble KO3Q(HIIEHTE, ¢ NOMOLLbLIO
KOTOPBIX MOMET GbITh YUTEHO H3MEeHEHHEe OCHOBHBIX XapaKTepHCTHK Oe-
TOHA C ero BO3PacTOM, a TaKke JaTb HeoOXOIHMblE KOJUuecTBeHHble
3aBYCHMOCTH M pEKOMEHJALHH, KOTOPbIMI HAMJIEXHT MONb30BA lbusl
na6opaTOPHAM CTPOHTENBCTE MNpPH NpOBeNeHHIT TOABGOPOB COCTABOB
6etoHa (B OCOGEHHOCTH HA NMEPBBIX 3Tamax CTPOHTENbCTBA, hOoraa Ja-
60opaToOpuH eule He PaCchoNaraioT YCTAaHOBJAEHHBLIMY HMH KOHKPETHBIMH
SKCMEepUMEHTFAJNbHBIMYE KO3 (HLUKHEHTaMH mepexojia OT Bo3pacTa B
28 pmeit K ApyruM Bo3pacTaM AJIsi NPOYHOCTH M BOJAOHENPOHHIIAEMOCTH
6eToHa, NPUIOTOBJIGHHOIO Ha KOHKDETHBIX MaTepHanax CTPOHTENbCT-
Ba) [IpuBomumble nanubie MOTYT ObIThb TakXXe MCMOJb30BaHbl B LENAX
KOHTpOJIsi KauecTBa GeToHa Ha CTpoMTenbcTBax «Pexkomenjgaudu» o02-
HOBBIBAIOTCSL Ha pesyJibraTax NposoguBunxcs BHWHWIom B Teuenne
psifa JIeT HCCJeOBaHHil BAHsHUA Bo3pacTa 6eToHa Ha cBOficTBa 6ero
Ha pasjuuUHBIX cocTaBoB VlccienoBaHyio NMOABEpPriHCh OETOHBI Ha UP
MEHTaX pas/IMUHBIX BUAOB W3 YHcJa HauboJee WIHPOKO MPHMEHSIO
UMXCA B COBPEMEHHOM THAPOTEXHHYECKOM CTPOHTENbCTBE Ha MOPT
JIaHALEMEHTe, NMYUUONaHOBBIX MOPTJAaHAUEMEHTAX H LIJIAKOMOPTIAHA
HEMEHT3X

Ilpu paspaGorke pekoMengauuii pauHble Hceaenosanuit  Jlado-
patopun 6erona BHUHWIa nononnennl pesynbraTamu pabor Apyrix
oprauusauuit (HUC Tupponpoekra, HUM)KBa u ap ), onybankoBau-
HBIMH B JINTEpaType, a TakMe YYTeHbl Pe3yJbTaThl HCCIEAOBAHHI Xep-
HOB Psila COOPYXEHHH, B KOTOPbIX GETOHbI TBEPAEMI MPH PaslHUHBIX
YCIOBHAX



B nacroawmnx «PexoMenpaunsix» npusomstcs HeoOxonumble TpH
pacuyerax JaHHble MO yyeTy BJMsHHsA Bo3pacTa OeToHa Ha ero Npou-
HOCTHBIE X3apaKTePHCTHKH H BOAOHENPOHHUA®MOCTb, MApKH, 110 KOTD-
pbiM otHecensl peiictByromum OCTom 4795-59 k Bospacry 180 nueit.
Tak kak mMapounblil Bo3pacT IHApoTexHudecKoro GeToHa Mo MOpO30-
croiikoct B TOCTe 4795-59 npenycmorpen 28 pgHeit, LaHHBIX O BJHUA-
HHIl Bo3pacra Ha MOpPO30CTOHKOCTh B «PeKoMenpauuaxs» He IPHBO-
IUTCS.

«Pexomenpaunu» cocrasnensl B JlaGoparopun Getrona BHHMTa
(PyxkoBoautenb naGoparopuu npod., 1okrop TexH. Hayk B. B. Cronn-
IHKOB) rpynmoBbiM HH:KeHepoM B. B. CynakoBpIM H cT. Hay4H. coTp.,
xkang. Texu. Hayk A. C. I'y6apb u yTBepKJAeHbH B KayecTBe BeIOMCT~
BeHHbIX PekoMeHualMil pewendeM HavajbHHKa Texuuueckoro ynpan-
Jlelns 110 CTPOHTENBCTBY 3dJeKTpoctanumuit u cerelt I'TIK9ud CCCP
toB. A. A. BopoBoro or 4 despans 1964 r. (pewenne Ne 28).



I‘OCVH,APCTBEHHHI?I Benomcmemme CTDOMTeanHe HOprl
NMPOU3BOACTBEHHBIN BCH-05-64
KOM]/]TET no Peuomeﬂnauun no yquy BIMAHHA FHKSHS
SHEPFETMKE ” GeTOHa Ha ero
SJIEKTPUEHKALIMA Bospacta ccep
CCCPp OCHOBHbBIE TeXHMueCKHe cBolicTBa

BBEILEHUE

Opnofi ua ocHoBHBIX ocofeHHocTeH 6€TOHa HAPOTEXHHUECKHX CO-
OpYIKeHHil siBJsieTcsl TO, YTO OH BCTynaer B paBoTy IO HCTEYEHHH 3HA-
YUTENLHOrO BpeMeHH ¢ MOMeHTa ero yknankH. OBbIuHO 3TOT CpPOK co-
craBasier 1—2 roga, a HHorja u Gojiee B Teuenwe 3TOro BpemeHH
TBepeHHEe GeTOoHa NMPOJOJKAETCA, YTO NPHUBOLUT K M3MEHEHHIO ero oc-
HOBHBIX TEXHHYECKHX CBOHCTB (MPOYHOCTH, BOJOHENPOHHIEAEMOC ]
u 1ap.). IIpaBUAbRLIA yYeT 3THX H3MEHEHHH — HeOOXOoMMOe YyCJoBUE
CO3/1aHHA JOJITOBEUHBIX U 3KOHOMHUHBIX THIPOTEXHHYECKIIX COOpYyHKe-
nufi. [IpuMeHUTENbHO K THADPOSHEPTreTHYECKHM obbexkTaM Haubosee pa
LMOHAJBHBIM ABASETCH HA3HAYEHHE NPOEKTHbIX Mapok GeToHa mo npou-
HOCTH (IpPH CXKATHH H PACTAMXKEHHH) M BOJOHENPOHHLAEMOCTH B BO3-
pacre 180 pnei u Gosiee. Mck/ouenue npencTaBasiloT TONbKO ocobure
cayual, oOyc/IOBJeHHbIe YCAOBHSAMH BBOJA COOPY:KEHHH B 3KQMJIyaTa-
LMI0, a TdKXKe YCJAOBHAMH CTPOUTENhCTBA  (3UMHM{l TeEpHOX W Ap ),
KOT[lda BO3MOXHO YCTAHOBJEHYWE NMOMHBIX NPOEKTHHIX Mapok B Oonee
pangeM Boapacre — 90, 60 u 28 nueft (FOCT 4795-59 «berton riapo-
tTexuuueckuit. O6mue TpeboOBaHUAY).

[Tepexon npH NPOEKTHPOBAHHU PHAPOTEXHHYECKHX COOPYMEHHA K
H4a3HayeHHIo TpeboBauui K Gerony B Bospacrte 180 ane#t (Bmecro 28
IHEBHOr'0 BO3pacTa) He ToJbKO OoJee OTBeYaeT peajbHbIM CpOKaM
BBOJ/la COOPYKEHHH B SKCIJIyaTAlMIo, HO M No3Bonasier 6ojee 3KOHOMHO
U palliOHaJibHO HCNOJB30BaTh GeTodH Kak MarepHan [N HX BO3BeLC-
HHA. DTO MepONpHATHe [aeT BO3MOMHOCTb YCTPAHHTh H3JIMIUHHE, HC-
peajH3yeMble 3amachl NPOUYIIOCTH H BOAOHENPOHIIIAEMOCTH H CHH3Mlv
pacxonbl leMenTa B Gerone (3KoHOMHs leMeHTa JpoctHraer 50—
80 ke/m® Gerona), NMpUBeAA ONHOBPEMEHHO B COOTBETCTBHE KAUECIBo
6etoHa C MpefbABASEMbIME K HeMy MO yCJaOBUAM PabOThl B COOpPYKE-
HHAX TEXHHUECKHMMH TpeBoBaHHIMHU.

Iloxasaresn GeTOHa 1O NPOYHOCTH M BOJOHENPOHHLAEMOCTH AO0T-
JKHbl Ha3HayaTbCsl B 3aBHCHMOCTH OT peaJlbHbIX CPOKOB 3arpyski CO-
OpYXEeHHs M BBOJA B SKCMJyaTalMIo, YUHTbIBAsA TIEPHOJN H MECTO CTDOI-

Brecenn BcecoioaHbiM 1tayuio-
YTBepanent Cpox
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TeJbCTBa (BPEMS BBOAA M T M.), TAK KaK NOBbILIEHHE TEXHUYECKUX MO
Kasarenel GeTOHa 3aBUCHT OT BPeMEHH H YCJ0BHi ero TBEPACHHSA.

[Mon6op cocrasoB GeroHa AOJ/KeH UDPOH3BOAMTHCA C HCHbITAHHEM
06pas3uoB J0CTATOYHO GOJBLIONO pa3Mepa B NPHHATOM NPOEKTHOM BO3-
pacTe, ¢ y4eToMm IpeanosaraeMpix YCA0BHil TBEpAEHHS H HCOMONb30BA-
HIIeM KOHKDETHBIX MAaTepHasoB, M3 KOTOpbX OydeT IPHIOTOBIATHCS
OeTOH 0JI1 BO3BENEHHS COOPYKEHHH

B rex ciysasx, KOria MMeIOTCsi yCTAHOBJIEHHbIE 3apaHee SKCHepi-
MeHTaNbHble KO3Q@ULUHEHTH Nepexojfa OT IPOYHOCTH ¥ BOAOHENPOHY-
HaeMocTi B Bo3dpacte 28 pHell AJs AAHHOrO KOHKDPETHOTO UEMeHTa H
JAanxoro cocraBa GeToHa, TBepJeBLIero B ONpeiejeHHbIX TeMlepatyp-
Hblx H BJIAXHOCTHBIX YCJIOBIAX, 3THMH Ko3(hHUHEHTaMl PallHOHIIL:
HO MOJIb30BATBCA HJIsi yCKOpeHHsi paGoThl B Iipollecce NpeaBapUTe.b-
Horo noabBopa cocraBa Gerona HJM NPU KOHTPOJE €ro IPOYHOCTH.

[1pn orcyrcmBrM 3KchepuMeHTalbHO YCTAHOBAEHHBIX KO3(hHuUCH-
TOR Mepexofa ana OeToHOB Ha KOHKPETHBIX MaTepuanax, npuMesne-
MblX HA CTPOMTENLCTBAX (MM MpPefmosaraeMblx K HCMONb30BAHHIO 11d
KOHKPETHBIX CTPOHTENbCTBAX), JaGopaTopHsIM CTPOMTENLCTB H NMPICKT-
HbIM OprauH3auusM (Ha cTajauu Pa3paGOTKH IMPOEKTHOro 3ajaHHs)
caelyeT nosb3oBaThcsi 0600LleHHbIMH  Kod(duuHeHTaMH  Iepexona,
NpUBOAHMBIMH HHKe ITH KO3 (HUHEHTbl OTHOCATCA K CTAHAAPTiIbIM
YCJOBHAM H3TOTOBJIEHHs, TBepLeHUsT H HCNbTanis OeTOHOB pPassiuydo-
ro coctasa (FOCT 4800-59) 1 MOryT ObiTh HCMONL3OBAHB AJS NpYOI-
MEHHBIX PacyeTOB HAapacTaHHl (POYHOCTH W BOJOHENPOHHIAEMOCTH C
yBeslliueHHeM Bo3pacTa GeTOHOB, TBepJelOUIMX B 3ITHX (MJAH OIH3KHX
K HIM) yCa0BHAX. DTH Ke Ko3h(HUHEHTb MOryT OblTh HCHOJbL30BaH.I
JUIsT npHGMKeHHONl OUEHKH 113MeHeHHst BO BPeMeHil OCHOBHBIX CBOHCTB
GeTOHOB, YJIOMEHHBIX B MAacCCHBHblE COODYKEHHS.

Ipusonimpie B «PekoMenjanusx» 0000uiedHble  KoabbHIHeH sl
nepexofia SIBJSIOTCSE OPMEHTHPOBOUHBIMH K B TIOCNEAYIOWEM NOJIKHBI
YTOUHSITBCH TyTEM [OCTAHOBKM COOTBETCTBYIOWIMX  3KCHEPUMEHTOB
(BKJIOYAn HCIBITAHHS KEPHOB, H3BJeuenHblXx W3 O2TOHa COOpPYXKenuil)
c GeToHaMH HA KOHKPETHbIX MartepHajax KaXKAoro JaHHOro CTpPOH-
TeNBCTBA

1 OBILIHE NMOJOXEHHSA

1. YBenuueHue BoapacTa 0eTOHA OKa3blBaeT HEOJAHHAKOBOE BJIMI-
HHEe Ha pasiuyHble TexHuyeckde csoiicrBa Gerona. HanGosee Gnaro-
NPUSATHO yBeJUYEHHE CPOKA TPeNBAPUTENIbHOTO TBEPLEHHSI CKasbl-
BAeTCH Ha BOJIOHENPOHHLAEMOCTH GEeTOHAa M B OTHOCHTEJbHO MeHbUIell
CTeNeHH HA yJYYIeHHH ero NPOYHOCTHBIX XapAKTEPHCTHK. DTo pas3ju-
ylie Pe3ko MpPOCTYNaer KaK B PaHHHE, TAK H B NO3/HHEe CPOKH TBEpje-
HHA. YBenHuenne Bo3pacTa 6eTona cBbillue 28 nHefi TPHBORHT K IOBhL-
LIEHHIO TIPOYHOCTH, HCUUC/SEMOMY [A€CATKAMH IPOUEHTOB OT ee Besh-
uinet B 28 fineil; pocT BOJOHENPOHHIAEMOCTH nocsie 28 guelt Houuciset-
csi COTHAMI NMpPOUEHTOB OT HCXOAHHIX BeITHUYHUH B Bodpacte 28 pneil.
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2. YayduieHHe TeXHHYECKHX CBoCTB 6eTOHA BO BpeMeHH [0 Mepe
yBesMueHHsT Bo3pacTa GeToHa B OOGLEM Ciayuyae HOCHT 3aTyXaloulni
xapakTep.

Hns GeToHOB Ha TOpTIaHAUEMeHTax' 3HaUHTE/NbHOE YBEJHUCHHE
NIPOYHOCTH H BOJOHENPOHHIAEMOCTH (HHTEHCHBHOCTB KOTOPbIX MoOCTe-
MEeHHO CHMMKAETCA BO BpeMenH) HMeeT MecTo BIUIOTH A0 BO3pacTa
180 nueit B masbHefleM nosoxkuTeabHOe BJHsHYe' Bo3pacTa GeroHa
Ha ero ceolicTBa cranoBUTCH MeHee 3aMeTHbIM Ilosmomy mpH HCHOJb-
30BaHHH NOPTJAHJUEMEHTOB [IJs BO3BeleHHs MacCHBHBIX THApPOTEX-
HHYECKHX coopyxeHuii Hanbosee tenecoofpasno HA3HAYEHHE TeXHuye-
CKHX TpeGOBaHHi H YCTAHOBJEHHE IOJIHBIX NPOEKTHBIX Mapok GeroHa
0 fIPOYHOCTH M BONOHENPOHHLAEMOCTH HJis Bo3pacra Geroada
180 nueh.

Ons 6eToHOB Ha TYNLOJAHOBHIX NOPTAaHAUEMEHTax H WJAaKo-
nopTiaHileMeHTax ! HHTEHCHBHOe HapacTaHHe MNPOYHOCTH H BOJOHe-
NPOHHLAEMOCTH TIpojioyiKaeTcss oO0blYHO BILIOTHL A0 Bo3pacra | ropa.
[lostomy npu HCHmoOAb30BaHHHM STHX LEMEHTOB [Js1 6eToHa KPYMNHBIK
THADOTEXHHUECKHX COOpYXKeHu#i HauboJjee pallOHAJbBHO OTHEceHHe
MOJIHBIX NPOEKTHbIX Mapok GeToHa Mo MPOYHOCTH M BOJOHENPOHiae-
MOCTH K Bo3pacTy He Menee 180 nuefi, a npu NOAXOAAIIHX YCIOBHAX
CTPOHTeNbCTBA —K BO3paety | rof

3. lna GerToHoB Ha IUJMAKONOPTJIAHQUEMEHTaX H MYyHUOJaHOBbIX
NOPTAaHAUEMEHTaX NPOYHOCTb W BOJLOHENPOHHIAEMOCTb B TNO3QHHE
CPOKHM TBepAeHMsd, CBhHlIUe 28 paHeH, Bo3pacraior 6ojee MHTEHCHBHO I
3HAUYHTEJBHO, YeM JJis OETOHOB Ha MOPTJaHAlleMeHTax OOBIMHOTO MH-
HepaJIoTHYecKoro cocrana.

4. CymecTBeHHOe yJyullleHHe BOJAOHENPOHHIAEMOCTH M APOYHOCTH
feToHa B IO3[HHE CPOKH TBepAeHHs, cBHile 28 Auell, JOMKHO B 00si-
3aTeJILHOM MNOpALKe YUUTHIBATbCA NPH NMPOEKTHPOBAHWHM H CTPOHTEINb-
crBe coopyxenuit (FOCT 4795-59), rak Kax TOJbKO TaKoH MOAXOA
obecneyuBaeT KOHOMHUHOEe H 3 (PexTHBHOE HCNONAb3OBAaHHE THAPOTEX-
HUUeckoro 6eToHa Kak CTPOUTENLHOTO MaTepHana

ITpuMeHHTENBHO K THAPOTEXHHYECKHM COODYXKeHHSIM Ha3HauyeHHe
{10JIHBIX TIPOEKTHBIX Mapok OGerona 8 Bo3pacte 28 nueit (B ocobeHHO-
CTH B OTHOILIEHHH BOJOHENPOHHLAEMOCTH) Bejler K CO3AaHHIO H3JIHLI-
HHX, HepeasjiH3yeMbiX 3allacoB ¥ HeoOOCHOBAHHOMY Mepepacxofly ue-
MeHTa ?

5 Bceaencrsue MuorooGpasust paKTopoB, BAUSIOMIMX HA H3MEHeHHe
cBolcTB Gerola BO BpeMEHH, TOYHOE KOJIHYECTBEHHOe BbipaXKeHie
pocTa NPOYHOCTH W BOYIOHENPOHHIIZEMOCTH C YBeJMYEHHEeM BO3pacTa
6eToHa B KaX/JOM KOHKDETHOM cJyuae JOJKHO HaXOAUTbCS OyTeM TO-
CTAHOBKH COOTBETCTBYIOUIHX 3KCIEPHMEHTOB

! Tlpn TeeppeHwn ofpa3nos Gerona B craupaprubix yciosusx (FOCT 4800 53)
H MaccuBHOro GeToHa coopyXeHHil (T e NpH MOCTOSHHOM yBJAaxHeHHH GeToHa HJM
OTCYTCTBHH MOTEepb BJArH H MNOJIOXKHTEJNbHOH TeMmepaType)

? 9T0 He OTHOCHTCH K TOHKOCTEHHBIM KOHCTPYKUHSM THIPOTEXHHYECKHX MPOMbILL
JIEHHBIX H TPaXAaHCKHX COOPYXKeHHil



Hcnosib3opanne 0BOOIIEHHBIX NEPEXONHLIX KOIPQHULUMEHTOB pPeKo-
MEHAYETCH TOJbKO HA CTaAHH paapaéoTKH TIPOEKTHOro 3ananmif.

6. PesyapraThl Ja6opaTOPHBIX HCOBITAHUH, XapaKTepU3YIOUIHE H3-
MEHEeHHE CBONCTB OGETOHOB BO BpEMEHH, MOoNy4deHHble NPH ONTHMaJb-
HOM pexHMe TBepneHusa obpasuos GeroHa B sabopaTopui, JOJKHB!
NepeHOCHTbCS Ha GETOH COOPYMKEHHH ¢ yueToM (aKTHYECKHX YCJIOBHH
TBepaeHHs OeToHa (TeMmepaTypa, BJaXXHOCTb ¥ 4P ).

11 UBMEHEHHE BO BPEMEHH TNPOYHOCTH BETOHA HA C)XATHUE

I Ilpu mBepneHnu B GsarolNpUSTHBIX TeMIepaTypHO-BJIaXXKHOCTHBIX
yCaA0BUAX ! HapacTaHHe NPOYHOCTH 6eTOHOB HA NOPTIAaHAUEMEHTAX,
LIJTaKONMOPT/NaHALEMEHTAaX U NYULUOJAAHOBEIX HOPTJaHAlEeMeHTaX Mpo-
LOJIKAeTCs BeCchMa IJIHTENbHOE Bpemst

2 MHMuTeHcHBHOCTb pocTa NPOUYHOCTH OeTOHA BO BPeMEHHM 3aBHCHUT
OT psAnfa ¢$axTOpPOB: NPHMEHEHHOro IeMeHTa, cocTaBa OeToHa, BEJHUH-
HBl BOJOLEMEHTHOIO OTHOLIEHHS, BHJa H Tina jo6aBok u 1. 4. O0mumM
3aKOHOM HapacTaHHs NPOYHOCTH OETOHOB SBJfeTCs IMOCTENeHHOE CHH-
JKEHHEe HHTEeHCHBHOCTH POCTa IIPOYHOCTH C yBeJHuyeHHeM Bo3pacTa Ge-
TOHA

3. Bo MHOrux cnyuasx HauboJsiee MHTEHCHBHOE HapacTaHue MpoI-
HOCTH B TO3JlHHE CPOKH TBepleHust (cBbllle 28 nHell) oBHapyKHUBAIOT
6eToHbl Ha laKonopTiAaHaneMenTax MHTeHCHBHBII poOCT NMPOYROCTH
y GETOHOB HA 3THX lleMeHTaX, HAYILHH, KaK NPaBHIO, 3HAYHTEAbHO 60-
Jiee BEICOKHMH TeMIaMH, yeM DOCT MPOYHOCTH OeTOHOB HA TIOPTJAH-
LleMeHTaX, POJ0JIKaeTcs BILJIOTh [0 OJHONO roja, a HHorma u 6odee.

Besencrsue sroro HanboJsiee panoHalbHO OTHECEHHE NOJHBIX NPO-
EKTHbIX MapoK 10 NMPOYHOCTH NJigd OETOHOB Ha LUJIAKOMODTJIaHJLUEMEH-
Tax K Bo3pacty He Medee 180 nHeil, a NpH TORXOAAIIMX YCAOBHAX
CTPOHTENbCTBA H K OLHOMY TOJY.

4 Tlpu TBepAeHHM NPH NMOCTOAHHOM YBJAMXHEHWH (UJAH NMPH OTCYT-
CTBHH 3HAYHTEJbHBIX TOTepPb BJarW) OeTOHBL! Ha MYLIOJAHOBHIX IOPT-
JaHALEeMeHTaX Takke OOHapYKHBAIOT SHAYHTENbHOE [OBbILIEHHE
TIPOYHOCTH B TNO3JQHHE CPOKH TBepAeHHd, NPOAOJKalolleecs BIJIOTh [0
180 nueli MHTeHCUBHOCTb pOCTa NPOUYHOCTH 3THX OETOHOB B NO3JHHE
CPOKH TBepACHHA TaKxKe OBBLIYHO HECKOJBKO npesnlmiaerT pocT 1IpoU-
HocTH GeTOHOB Ha NOPTJIaHAileMeHTaX, HO HH’Ke, ueM y OeToHOB Ha
LIaKoNopTNaHaleMeHTax, B 0coOeHHOCTH B cpokH cBelmle 90 mHed.

Benemersue storo HauGosee pallHOHAJbHO OTHECEHHe IOJIHBIX IPO-
eKTHhIX MapoK MO NPOYHOCTH AJa GeTOHOB Ha MyILLOJAHOBBIX NOPT-
JanaueMentax k Bospacty 180 nxe# u Gouee.

5 Ilpn mpakTHyeckH ONMHAKOBOH aKTHBHOCTH LeMeHTOB abCoJIOT-
Hble 3HaYeHHS MPOYHOCTH 6ETOHOB HAa MYNLOJAHOBBIX UEeMeHTax B pai-
Hile CPOKH TBeplenHsi—7 u 28 jnHell — Bblle, yeM y GeTOHOB aHaJ/o-

! Tlpu cTaHpapTHEIX YCJIOBHAX TBepjleHHs ofpasuoB GeToHa B JaGopaTopHAX
(FOCT 4800-59), TeepleHHH THAPOTEXHHYECKHX OETOHOB B UEHTPaJbHHIX YacTAX
MAacCCHBHBIX GJIOKOB H T 01
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FHYHbIX COCTABOB Ha WIJAaKoMOpPT/AaHAUEMeHTaXx; B TMoO3JIHHEe CPOKI
TBEpPLEHHs], B CHIY 6ojiee HHTEHCHBHONO pPoCTa TPOYHOCTH OeTOHOR Ha
waaKkonopTaaHjllleMedTax nocie 28-gHepHOro Bo3pacTa, HPOYHOCTH
BbIDABHHBAIOTCS, NIPHYEM B paje caydyaes NPOYHOCTb SETOHOB Ha wiJa-
KOnopTaanileMedTax okKasbiBaeTcst [la)<e HecKoJbKo OoJiee BbICOKOIl

Ilpu npoynux paBHBIX ycaoBHsix (ONMHAKOBOIl AKTHBHOCTH LeMel-
TOB, NPaKTHUECKH OHHAKOBbIX cocTaBax OeToHoB n np ) abconioTibie
3HaueHlsi NPOYHOCTH OETOHOB 11a NOPTJAAHJLEMEHTAX O0Ka3blBaIOTCS
BO BC€ CPOKH Bbillle, yeM y GeTOHOB HAa LIJAKONOpTJaHALEeMeHTax M
NyUUONaHOBBIX TIOpPTAAaHALEeMeHTaX. JTO NpeBblllieHHe NPOYHOCTH CTa-
HOBHTCH ocoOeHHO 3aMeTHbIM IO Mepe yBeJildeHlisd BeJHYHH BojoOlle-
MEHTHBIX OTHOIUeHHIl.

6. Hapacrande npoyHocTH O€TOHOB Ha INMopTiaHjiueMenTax B8 60Jb-
LIOH crerneHd 3aBHCHT OT MHHepaJiorn4eckoro cocrasa Hemenrta. De-
TOHbl HA LEeMEHTax C BbICOKHM colepxannem C3S OpicTpo nabupaior
IpOYHOCTL B MNepBble CpPOKH TBepaenHa (no 28 nueit); npu panbheit-
uieM TBEpIEeHHHM HapacTaHWe NPouHocTH OETOHOB Ha 3THX USMEHTax
HIET OTHOCHTeJbHO MenJeHHo. HapacraHue mpounoctn OGeTOHOB Ha
LeMeHnTax ¢ sbicokiM copepmkanneMm CoS B llepBbie CPOKI TBEpAEHls
HIET 3HauHTe/NbHO MEHEee MHTEHCHBHO, OAHAKO TPHPOCT NPOUHOCTH 3
M03lHHE CPOKH TBEPAEHHs Yy HHX 3HaUHTeJbHO BhllUe, ueM y OeTonoB
Ha BbicoKoaauTOBbIX LemenTax'!. Llements o6GwiuHOro cocraea 3aiti-
MalT B 3TOM OTHOIUEHHH NPOMEXYTOYHOE MOJIOXKeHHe.

Takum o6pasom, npu nojcuerax U3MeneHHld npoynocTil 6ETOHOB BO
BpeMeHH cjefyer 00si3aTeJbHO YYHTHIBATh MHHEpaJIOTHYECKH#l cocTas
LIEMEHTOB, a HCIOJb3yeMble Ha NpakTHKe 00006I1SHHbBIE KOJHYECTBeH-
Hble TIOKA3aTeJH pOCTa NPOYHOCTH AOJKHBI 1O/ pasfe/aTbesi B 3aBH-
CHMOCTH OT Bijia ueMentoB (taba. l). [Ipumensiemble B pacuerax Ko-
b duHeHTH Nlepexona AOVIKHBL OblTh BbIOPaHbI HCXOAA N3 pPeasblioro
MHHEpPaJOTHYeCKOro CocTaBa HCMOJAb3yeMoro (HAH HAMEYEeHHOro K fc-
NOJB30BAHHIO) LEMEeHTa.

Husa GeToHoB Ha lAaKOMOpTJapALeMeHTax i MYLUOJaHOBBIX
NopT/NaHALEMEHTAX HAapacTaHHe NPOYHOCTH B OCHOBHOM (NpH 1pouMx
paBHBIX YCJIOBHAX) ONpenessieTcsi BHAOM H aKTHBHOCTBIO MPHMeEHelNbIX
n06aBoK (KUCJBIA 1IJaK, OCHOBHOH lIJ1aK, Tpemea H T. J.).

7. Tlpu npounx paBHBIX YCJOBHSIX HAapacTaHlie NPOYHOCTH MeHselcs
B 3aBHCHMOCTH OT aKTMBHOCTH lieMenTa. B ofuiem ciaydyae nopbliletite
aKTHBHOCTH LleMeHTa BelleT K YCKOPEHHOMY POCTY NMPOYHOCTH B MepBhle
cpokH meepuenus (no 28 nueit) n 6oJsiee 3amenJIeHHOMY B TNO3AHIe
CPOKH TBepaeHHs. DeTOHbl Ha HM3KOMApPOUYHbIX ILleMeHTax B Hayalb-
HOM Bo3pacTe HaGHpalOT NPOYHOCTL Me[JIeHHee, HO IIpH AaJjblefiem

! B 3aBHCHMOCTH OT COOTHOLIEHNHH MeXAy 4eThpsMa OCHOBHBIMH MHlepanaMi,
ColepIKalllUMica B nopraaniueMentHom kuaunkepe:; €3S — Tpexkanbuyesoro CcHAH-
kata (ananta), C,S — AByxkasbuueBoro cuankara (Gesnra), CsA — TpexkasibliieBoro
amomunata u C,AF — veTHpexkansuueroro ajioModeppura (uennrta) pasaanyaot
anutoBete  mopraanaueMentol  C3S:CyS>4, nopmanbubie  (oGblunibie) nopraana-
uementht C3S: CS =4+ 1, C,AF:CiA = 1,5 + 0,4, Genntosrie nopTAangUeMenTsl
CaS:CyS « 1 1 anomunatuble nopraanjueMentst C3A  CLAF > 1,5



TBEDAEHUH B TMO3JHHE CPOKH OOGHapYXKHBAIOT OTHOCHTENbHO OoJjee Bbt-
COKH{I MPHPOCT MPOYHOCTH

8 Bsuay MHoroo6pasusi (GakTopoB, OKasblBalOIIHX BJHSAHHE la
pPOCT NpPoYHOCTH (GETOHOB BO BpPEMEeHH, TOYHAS KOJI{YeCTBEeHHAs OLEHKa
MOBbILLIEHIIT MPOYHOCTH TpeOyeT NpOBeleHHs CHEUHaJbHbIX 3KCIepHU-
MEHTOB C HCTOJNIb30BAHHEM KOHKPETHBIX MaTepHajioB JAaHHOTO CTPOH-
TesNbCTBA

9 Mcnonb3zoBaHue JiorapudMHYecKOH 3aBHCHMOCTH MJA OETOHOB
Ha COBpEMEHHbIX LeMeHTax [aeT, KaK NPaBHJO, 3aHHKXEHHble N0Kasa-
TEJH IPOYHOCTH JUIsS HayaJbHblX CPOKOB TBepaeHds (#o 28 nuelt) u
3aBblllE€HHblE MUIsl TO3AHHX CPOKOB TBepAeHHs BBHLY 3TOro mpHMeHe-
Hile 3TOH 3aBHCHMOCTH BO3MOXKHO TOJIBKO AJaA CYryGoOpHEHTHPOBOY-
HbIX HOJCUETOB

10 Hapacranie npoyHocTu GeTOHOB Ha pPa3/JHUYHBIX lleMeHTax NpH
TBEPLeHHH B J1aGOPaTOPHLIX YCJIOBHAX MOMKer OblTh yuTeHO (TIpU OpH-
EeHTHPOBOYHBIX MOJACYETax) ¢ NMOMOLIBIO cAenylolinx 0006UIeHHbBIX KO-
s duuienToB (Taba 1)

{1 Tlpu wHcrnoAb30BaHHH TNpUBEAEHHHIX Xo3PpdunuentTos B pacye-
Tax fpH MPOEKTHPOBAHHMH 1I NPOBENEHHH YCKODEHHbIX NORGOPOB CO-
cTaBoB 6eTOHA JO/KHO ObIThb YUTEHO cjenyloulee

BeToubl HAa BLICOKOMAPOYHBIX ileMeHTax (Mapok 500—600) obna-
PYXHBAKT BbICOKHH POCT MPOYHOCTH B PaHHHe CPOKH TBepieHHs ([0
28 nHeH) H OTHOCHTEJIbHO HH3KHl IIPHPOCT NPOYHOCTH B JOCJAENYIO-
LHE CPOKH

[TostoMy npu BbriGope K03(pGHUHEHTOB nepexona ajas OGeToHOB Ha
3THX LeMeHTax /s Bo3pacra 7 nHeil cjlefyeT NpHHUMAaTb HaHBoJjee
BBICOKHE 3HAaueHHsI, a Noc/e 28 nHel — HaUMeHee BLICOKHe 3HAYeHIId
Ko3(pHuuHeHTOB

beronn Ha nudkoMapounblx lemenrax (Mapox 300—400) obuapy-
HBAIOT OTHOCHTENbLHO MeHee HHTEHCHBHBIH POCT IIPOYHOCTH B IiepBbie
CPOKH, HO 3aTO NOKasbBaloT Gojee 3HAYUTENbHOE HapacTaHHe MPOYHO-
CTH B mocJeayloiue cpokH (nocie 28 nHe#) N0 CpaBHEHHIO C BHICOKO-
MapOUYHbIMH

[Tostomy npu BbiGope ko3(P¢dHLHEHTOB Nepexoda Aas GeToHOB Ha
3THX UeMeHTax AJjs Bo3pacta 7 AHEH ciejyeT NPHHHMaTh HaHMeHee
BbICOKHe 3HauyeHHst, a nocae 28 nHed — HauboJiee BHICOKHe 3HAUYeHHS
k03 pHLUHEHTOB

B noaauye cpoxkn TBepAeHHs HapacTanWe MPOYHOCTH OGETOHOB C HO-
6askoit CHB (BosnyxoBoBJsiekawlleit) HAeT, Kak NpaBHJ0, HECKOJbKO
Gosee WHTEHCHBHO, YyeM [Jii GETOHOB aHaJIOrHUHBIX coctaBoB 0e3 1o
BEPXHOCTHO aKTUBHLIX Beulects, a ¢ fobaskofi CCH (cynbpdurao cnup-
TOBOH 0apjbl) — HECKOJNIbKO MeHee MHTEHCHBHO HJIH Tak JKe, Kag WA
GetoHoB 6e3 no6aBok

BMecte ¢ TeM NpPH CHHKEHHBIX 33 CUeT BBeleHHs N00aBOK pacxo-
1axX LeMeHTOB H NOCTOSHHOH NOJBHXHOCTH OETOHHOM CMecH TIpou-
HOCTb GETOHOB C BO3JyXOBOBJEKAlOLled M MiacTHQUUUPYOWel fo0aB-
Kkami B Bo3pacte 180 puelt — | roga oKasbiBaeTCs HECKOALKO HUXKE,
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yeM y HCXOAHHIX GeToHoB 6e3 no6aBOK MOBEPXHOCTHO-aKTHBHBIX Be-
IWecTB. JTO CHHIKEHWE NMPOYHOCTH 3aBHCHT OT BHAA A06aBKH H OT cO-
ctaBa GeTOHA M NpH BBEeJEHMM BO3JyXOBomJeKawoulell K06aBKH MOXer
nocturath 10—15% nns xmpubix cocrasos (npu B/LL=0,50) 1 0—5%
Ans Touwux cocrasos (npu B/1[=0,70). Hdna G6eronoB ¢ pobGaBKami
CCB cuuxenne npouynoctn o6biuHO coctaBasier 5—109% mo orHolle-
HHIO K HCXOJHBIM COCTABaM, IpHUEM OHO GoJjblie JJf TOWHX COCTaBOB
(¢ pacxonmom uementa menee 230 xe/m3) W MeHblie JJIa XHPHBIX (<
pacxoznoM neMenta 6onaee 250 ke/m3).

ITpu onMHAKOBBIX pacxoflax IeMeHTa M [OABHXKHOCTH OETOHHBIX
cMecell (CHMMKeHMH 3a cuer BBeleHusi nobasok Benanunun B/LL) mpou-
HocTh OerToHoB ¢ go6aBkamMd CCB B Bospacre 180 aHefi — 1 roxa oka-
abiBaercss Ha 5—109% BblEe TPOYHOCTH HCXOAHBIX cocTaBoB BeTona
6ea n0o6aBOK NMOBEPXHOCTHO-AKTHBHBIX BelECTB ([JIf KHPHBIX COCTa-
BOB) WJIH paBHOi nochenHedl (mns Touiux cocraBoB). [nsi GeTOHOB ¢
no6askamMn CHB mpu aTux ycioBHsX NPOYHOCTb OKa3blBaeTcs OObIYHO
Ha 0— 5% Bbllle AJd TOUIMX COCTABOB IO CPaBHEHHIO ¢ cocTaBami fe3
sTolt no6aBku ¥ Ha 0—5% HHMXKe A MHPHBIX COCTABOB.

Tlpu npounx paBHbIX YCIOBUSX HapacTaHHe NPOYHOCTH GETOHOB 3a-
sucHT oT Besunubl B/LL. Uewm 6Goabiue Beaununna B/, TeM uurteHcua-
Hee, KaK NpaBuJio, H/eT HapacTaHHe NMPOYHOCTH OETOHOB B TNO3AHIE
CPOKH TBEpJEHHS.

B coorercrBuu ¢ stuM npu B/LI> 0,60 naa mo3gHuX cpoKoB TBED-
A€HHS caenyet BpiOHpaTh GoJlee BbICOKHE 3HAYEHHs TMepPexoflbiXx Ko3d-
¢unuentos, a npu B/L <0,60 — 6osee nuskue.

Tabauya !
Koo guunenr HapacTaHHR NpoyHOCTH 6eToHA Ha pa3/IHYUHbBIX UeMEHTaXx

Koadduunent npounoctu 6eToHa B Bo3spacTte

Bun uementa
7 nueii | 28 puei 90 auneit 180 aneit

AnutoBble mopraaHpuementsl |, | 0,65—0,75 1,00 1,10—1,25 1,30—1,40
O6vtunbie nopriaanpueMenrst |, 10,60—0,701 1,00 1,15—135 | 1,30—1,50
BesuToBble nopraanaueMents . | 0,55—0,65| 1,00 1,30—1,40 | 1,45—1,60
[llnakonoprnanauement ¢ fobaB-

KO# KMCABIX wAakoB, , . . . . .}{0,40—0,50 1,00 1,40—1,65 1,60—2,00
lilnakonopTnanauemenT ¢ fobaB-

KOH OCHOBHHIX wwiaxoB ., . . . . .|0,40—0,50 1,00 1,35—1,65 1,656—1,90
[yunonaHoBE# NOPTAAHALEMEHT

¢ foGaskoit Tydpa . . . ., .. .{080—0,60( 1,00 1,45—1,75 | 1,55—1,90
[TyuuonaHoBuld NOPTAAHALEMEH

¢ nofaskoit omokH . . . . . . . .|050—0,60} 1,00 1,25—1,55 | 1,40—1,65

! Bxaioyad mOpTAaHAUEMEHT C yMepeHHOH skaorepmieii (FOCT 970-62)
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111. UBMEHEHHE BO BPEMEHHM COOTHOUWIEHHUS NMPOYHOCTERA
BETOHA HA PACTSHDKEHHE H CXKATHE
(Rp/Rex)

1 BennuuHa OTHOUIEHHs NPOYHOCTH O€ToHa Ha pacrimeHHe kL
NPOYHOCTH HA CXKATHE HEe SIBJAETCA NOCTOSHHOH IOJA PasiHYHBIX CPu-
KOB TBepjleHus, a M3MeHseTCs C ero Bo3pacToM. B npegenax oB6b4HO
npuMeHseMpix cocTaBoB 6eroHa 3aBHCHMOCTL BeJHUHHBI COOTHOILEHHA
NPOYHOCTEll OT BPeMEHHW TBEPJEHHs1 MMEET OJMH H TOT Xe 00wui sa-
pakrep. HaubGoabluasi BeJMUHMHA COOTHOLIEHHS NIDOYHOCTEH HMeeT Me-
CTO B HadaJibHble CPOKH TBepienusi (1—3 nHA), o Mepe yBeJHYEHUA
BO3pACTd BeJHUYHMHA COOTHOLUEHHSI NOCTENEeHHO YMeHbUIAeTCs, JOCTHTAasA
B ONpeieJeHHOM BO3pacTe MHHHMyMa, H 3aTeM HECKOJIbKO MOBBILIAET-
¢l MaK crabunusupyercs B GoJee HO3NHME CPOKU TBepJleHUS.

OO0iuuii xapakTep H3MeHeRUs] BeJHYHHBI COOTHOLUEHHs HNPOYHOCTEH
B 3aBHCHMOCTH OT Bo3pacta 0eToHa WJM pacTBopa rpaduyeckH BbHIpa-
KaeTcsi KpuBoJaunefiHoft 3asucuMoctbio ABC, npencrasnennol na
puc 1.

2. VIHTeHCHBHOCTb CHUKEHHS BEJUUMHBI COOTHOLIEHHS IPOYHOCTEH,
CPOK TBepJeHHd, KOTOpOMY OTBeuaeT MHHHMaJbHOe ee 3HAa4YeHHe, H
nanbheiiiee yBeanyenne Haun crabuausauua (Rp/R.,) 3aBHCST oT psiga
$aKTopoB: NPHMEHEHHOro UEMeHTa, YCAOBHMH XpaHeHHs, noGaBoK Io-

)
Ron

¢
e ‘_/,Ar‘
]

Puc. 1.

BEepXHOCTHO-aKTHBHLIX BelLeCTB, cocTaBa GeroHa u T. & Iloj BiamsHuem
3THX ()AKTOPOB MNOJIOXKEHHe XAPAKTEePHBIX TOYeK KPHUBOH 3aBHCHMOCTH
COOTHOUIEHNsI NPOYHOCTeli OT BPeMeHH TBepIeHHs] MOKeT HU3MeHATLCH,
TaK Yro B JeiiCTBHTENBHOCTH CYyLlecTByeT llesoe CEMEHCTBO KpHBUIX,
noAyHHAIOWHUXC 00LIell 3aKOHOMEPHOCTH.

3. Ilns 6etoHOoB HA NOpPTJIaHAUEMeHTaX M HX pPa3HOBUAHOCTHAX,
WJIaKONOPTAaHAUEMeHTaX W TYHULOJaHOBBIX  NOPTAAHALEMEHTAX,
npHMensieMblXx B THAPOTEXHIFUECKOM CTPOHTENLCTBE B COOTBRTCTBHH C
neiicrsytowtiist TOCTom 4797-64 nanJoapliee 3HayeHHe BeJHYHHBLL CO-
OTHOWEHHS NpouyHocTefl MMeeT MecTO B HayaabHble CPOKH TBepDJEHUA
1—3 pus, upn janbHefilieM TBEpAEHHH BeJHYHHA COOTHOLUEHHs MOCTe-
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NeHHO Tnajaer, NpUOAHKAsCh K MUHHMAJbHOMY 3HAUEHHIO, KOTOpOrd
OHO jAocTHraer x Bospacry okoso 90 nHeil; B fanbHeilueM BeJHYHHA
COOTHOLLEHHA NPOYHOCTH OCTAeTcs TPAKTHYECKH NOCTOAHHOHN, o6Hapy-
XHBAA TEHJEHLMIO K HE3HAYHTEJbHOMY INOBBLILIEHHIO.

CHHXKEHHE BeJHYHHBbI COOTHOILIEHHS NPOYHOCTEIl Ha pacTsXKEHHE H
cxkatve (mo 90-nHeBHOrO BO3pacTa) W NOBLILIEHHE €€ B MOCEAYIONILM,
nocsae JOCTH/KEHHs MHHHMAJBHOIO 3HAUEHHs MMEIOT 3aTyXaloWHi xa-
pakTep.

4. B Tom cayuae, ecau NpH NPOEKTHPOBAHHH THAPOTEXHHYECKHX CO-
Opy*eHHH yulTbiBaeTcd paBora 6eToOHa Ha pacTsKeHHe, BBOAHMARA B
pacueThl AJisg OETOHOB BEJHYHHA COOTHOIUEHHs NPOYHOCTEH AONKHA
onpenenaThcs nss Bosdpacra He paHee 90 puei. Tlpu stom caenyer
IIMEeTb B BH]Y, YTO CHHMXKEHHEe BEJHUYHHBI COOTHOLIEHHA MPOUHOCTEH 1IpH
nepexone or 28-nHeBHOro BOo3pacTa K Bo3pacty 90 ngHed, cocTasifer
He mMeHee 10—25% (a B oTnennHBIX ciyyasax u Bojee).

5. Be/uuuHa najfieHHA COOTHOIUEHUS TIPOYHOCTEH MEXZAY 3THMH
cpokamu TBepaenHsa (28 u 90 nHe#t) npH NpoyMX paBHBLIX YCJIOBHAX 34-
BHCHT OT coctaBa Oerona M NPHMEHeHHbIX 3amonuuteselr. Ona 6oab-
Hie JJig KHPHBIX cocTaBoB ¢ Hu3skoli Beauuwnofi B/LL w npu npimere-
HHY IOPHCTLIX 3amojHuTesefi, CNOCOOHBIX OTCAachiBaTbh Ha,[eMEHTHOro
Kamus (TecTa) 3HauHTeNbHOE KOJHYECTBO BOJLI, H MeHblUEe /s TOHIHX
cocraBoB ¢ BbicokuM B/l u npu npuMeHeHHH NJOTHBIX 3aMoJHUTENCH
¢ MaJiofl BeJIHYHHOH BOIONOTJIOUIEHHS.

6. TeepienHe B YcJOBUAX BO3JYIIHOCYXOH cpPeibl MPHBOAHT K CM2-
UIEHHIO MHHHMYMa BeJJHYHHBI COOTHOWEHHA NMPOYHOCTEH B  CTOPOUY
PaHHHX CPOKOB TBepJieHHSI H 6oJsiee Pe3KOMY H3MEHEHHIO ee BO BpeMe-
HY; TBEpPAEHHE B YCJAOBHAX BBICOKOH BJIAXXHOCTH OKpYyMKaloulei cpedbl,
HaoBopoT, BelleT K OoJjiee MIAaBHOMY H3MEHEHHIO BEJHUYHHBI COOTHOIIE-
HHS W NPUOJINXKEHHI0O K MUHAMYMY B 6oJee NMO3JAHHE CPOKH.

7. Benenne 106aBOK NMOBEPXHOCTHO-AKTUBHBIX BELECTB OKa3hiBaer
BJIMAHHE KaK Ha BeJHUYHHY COOTHOHIEHHS NMPOYHOCTEH, Tax W Ha H3Me-
nenue ee co spemeneM. Jlo6aBku ruppodobroro tuna (CHB) moswol-
IAIOT BEJNHYHHY COOTHOLIEHHS NMPOYHOCTEH BO BCEX BO3pacrax, a Tak-
)Ke MPUJAI0T U3MEHEHHIO TIpOYHOCTeft BO BpeMeHH OoJsiee MJaBHBIA Xa-
pakrep. ITonoxurensHoe BAUsIHHE N00aBOK 3TOr0 THNa nHanboJsee SPKO
NpofABJASETCAs B TOUIMX cMecsiXx H MeHee 3(P(eKTHBHO B IKIPHLIX CMe-
cAX.

lappodunusyromne no6asku (CCB) 0OblYHO HECKOJNBKO CHHIKAIOT
BEJHYHHY COOTHOLIEHHS MPOYHOCTEH (MPEHMYLUECTBEHHO B paHHeM
Bo3pacTe B 0COOGEHHOCTH B XHUPHBIX cMecsix). Ha xapaxkrep uamenen:s
COOTHOUIEHHS NPOUYHOCTEH BO BpeMeHH Jlo0aBKH 3TOro THMa OOLIYHO He
OKa3bIBAIOT CYLIECTBEHHOIO BJIHSHUA.

8. Xapakrep H3MeHEHHS COOTHOLIEHHs TIDOUHOCTEH <C€O BpEMEeHer
yKa3blBaeT Ha pas3/MUHBIH TEMII HapacTaHHA BO BPEMEHH IPOYHOCTH
Ha cXKaTHe M pacTsXKeHHe, YTO JOJIKHO YYHTBIBATbCA NPH NPOBEAEHHH
noa6opos 6eTOHa MO NPOYHOCTH HA pacTAKEHHE.
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1V . UBMEHEHUWE BO BPEMEHW BOJOHENPOHMLILAEMOCTH BETOHOB

1. C yBenuuensem Bo3pacta GETOHOB HX BOJOHENPOHHIAEMOCTbH !
NOBBHIWIAETCH B 3HAYHTEJbHO OOJbIUeH CcTeneHd, ueM IPOYHOCTbH HaA
cxarie. Pe3koe mosbilueHHe BOJOHEeNPOHULAEMOCTH BO BpeMeHH Xa-
pakrepHo 1Jsi GeTOHOB HAa BCEX NPHMEHsIeMBIX B THADOTEXHHYECKOM
CTPOHTENbLCTBE LleMeHTaxX H MMeeT MecTO KaK B PaHHHe CPOKH TBephe-
HisA, TaK H B Gosee mo3auue (cebllie 28 pHeit).

2 Hns OeToHOR HA NOPTJAHALEMEHTaX HHTEHCHBHOe INOBbIlIeHUE
BOAOHeNPOHHILA@MOCTH BO BpeMeHH HaOuiofaercs BnaoTh Jo 180-pHeB-
noro Bo3pacra. HanbHefiluee yBesuuenue cpoka TBEPLEHHA NPHBOMMT
K OTHOCHTeNbHO HeOO/AbilloMY NOBLIIIEHHIO BOXOHENPOHHLAEMOCTH.

Inst 6eTOHOB Ha WJIaKONOPTIAHAUSMEHTAaX H NYLUOJAHOBBIX MOPI-
JIaHIUEMeHTax HHTeHCHBHOe HapacTaHHe BOJOHENpPOHMLAeMOCTH Ha-
Gnopaercs BIIOTh 0 Bo3pacta 1 roa. [lpu ucnonb3oBaHHH 3THX Ie-
MeHTOB IJsisi GeToHa FHAPOTEXHHIYECKUX COOPYKeuHuii Hanbojee pauno-
HaAbHO OTHEeceHIle HOJHbIX MPOEKTHbIX Mapok OeTroHa MO BOJIOHENPO-
HHLaeMoCTH K Bo3pacTy He MeHee 180 aHefl, a npu NOAXOASLIHUX YCJAO-
BHSIX — K Bo3pacty 1 roa.

3. B noagHue cpoku TBepJLEHHs BOJOHENPOHMLAEeMOCTHL GETOHOB HA
IUNaKOMOPTAAHAUEMEHTAX H HyHUOJaHOBBIX MOPTAaHAUEMEHTAX BO3-
pactaer 0oJlee HHTEHCHBHO, yeM OeTOHOB Ha NOPTJaHALEMEHTE.

4 VckaounTenbHo 6oablioe BAHSIHHE HA POCT BOJOHENPOHHUae-
MOCT!H OKasblBalOT YCJOBHs TBepaeHHss 6eToOHA; H3MEHeHHe BOJAOHenpo-
niiaemMocti 0eTona ¢ ero BO3pacToM HEOT/HEJHMO OT TeX YCJOBHIt, NMpH
KOTOPLIX NMpPOHCXOMLIT ero TBepaeHHe.

5. BonouenpouunaemocTh 6eTOHOB, TBEPAEBLIHX B BO3AYUIHOH Cpe-
Jle ¢ HU3KOM OTHOCHTEJbHOH BJAXHOCTBIO U MOTEPABIIMX 3a Bpevs
TBED/IEHHS 8laYMTEJbHOE KOJHYeCTBO BOAbl 3aTBOpPEHHA, Bcerjga 3Ha-
YHTEJLHO (B HECKOJbLKO Pa3) HHXKEe BOJOHENPOHHUAEMOCTH TaKHX .Ke
GeTOHOB, HO TBEPJIBBIMHX B YCJAOBHSIX IHOCTOSIHHOTO YBJIaXXHEHHS.
(BonoHnenpoHuuaemoctb 06pa3uoB OeToHa, HaxOJUBIUHXCA  ITOC/e
pacnanyOKii B BO3LYLIHOH Cpe/le ¢ OTHOCHTE/JbHOH BJ1a’XHOCTbIO NOPSJL-
Ka 50—609% un ucnbiTadnblx B Bo3pacre 180 nHefi, oObIYHO OKA3LIBAET-
¢ QaxkTHuecKn paBHOi HJAH HHIOKEe BOJOHEINPOHHIAEMOCTH TaKHX Xe
o0pasuos Getoua, TBEPHEBIIHX B YCJOBUAX MOCTOSIHHOINO YBJaMiHe-
Hist — 28 nueli).

6. HurteucHBuoe H ycToHUYHBOe IOBBILEHHE BOLOHENPOHHL@eMOCTH
GeTonoB MOXeT ObiThb AOCTHIFHYTO TOJBRO TIPH  NPOAOJIKHTENLHOM
BJaXXHOCTHOM YXOJE.

7. HauGoJsiee HHTEHCHBHOE NOBbILIeHHEe BOAOHENDOHHIIAEMOCTH Ha-
GJlofaeTcst TpH TBepAeHHH OETOHOB B YCJIOBHSIX IOCTOSIHHOFO OOH.b-
HOTO yBJaXHeHHs (M3OBLITOYHON BJAXKHOCTH OKpyXalooulel cpefb)
[Tp 310oM HauGosbluee yBejiyeHHe BOAOHENPOHHLAEMOCTH OTBEYa2T

! Ipu Teepuennn o6Gpasuos GetoHa B craniaptHbix ycaosusx (FOCT 4800 59)
% MaccHBHOro 0etona coopyMeHHR NMpH OTCYTCTBHH 3aMETHHIX noTeps BjarH GJjaro-

Aapst HCMapenHio.
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NPH NPOUUX PABHBLIX YCAOBHSAX GETOHAM C BBICOKHMH 3HAaYeHHSMH BO-
nouementHoro orHomenus (0,70) u menbulee — OETOHAM ¢ HH3KIIMI
3HaYeHHsIMH BOJOUEMEHTHOro oTHowenus (nopsaaka 0,50).

8. Ilpn TBepieHHH GeTOHOB B YCJOBHAX BO3MOMKHOIO MENJIEHHOrO
MCNapeHHusl Biaru U3 6eroHa (Hanmpumep, NPH TBEPJECHHH B BO3NYILHON
cpene ¢ orHocurenbnoll saaxuoctblo 90—95% npu peaxom nonuse
BOAOH HJIM OTCYTCTBHH MOJIHBA) BOHNOHENPOHHILAEMOCTb TaKKe 3HauH-
TeJIbHO NMOBHILIaeTcs (XOTA W HECKOJIBKO MeHblIe, YeM NP NOCTOSHHOM
YBJIaX<HEHHH H IOTJIOLIeHHNW OeTOHOM BOAbI H3BHE), AQCTHras MaxcH-
Myma B Bodpacre 180 gHefi— 1 ros, w B masabHefiulemM crabHaussl-
pyercs.

9. Ilpu BO3AYIHOM XpaHEeHHH, B YCNOBHAX HCMapeHHs u3 Oerona
3HAYUTEJNBHBIX KOJHYECTB BOABI, POCT BOAOHENPOHHLAEMOCTH Oerolia
3aMeluisgeresi TeM OoJblle, 4YeM nojHee ero oGe3poxuBanue. IIpu
6oJIbUIMX HOTEpsAX BOJALI POCT BOAOHENpOHHUAeMOCTH OeToHa MpeKpa-
maercs H, Gosee Toro, HabMOAalOTCs CAYYaH CHHXKEHHS ee INep-
BOHAYaJbHOH BEJHUHHBI.

10. Hapacranue BopoHenpoHHnaeMocTH O6eToHa ¢ A06aBKaMH op-
raHHYeCcKUX INOBEDXHOCTHO-aKTUBHBEIX BELLECTB CJIEAYeT TeM XKe 3aKo-
HOMEpPHOCTAM, HTO H HapacTaHHe BOJOHEHNPOHHIaeMoCTH GeroHOB Ge3
A00aBOK MOBEPXHOCTHO-aKTHBHBIX BElIECTB .

11. Beugy muorooBpasus (GaxTopoB, BIUAIOUIHX HAa H3MEHEHHEe BO-
JOHeNpoHHIlaeMocTH GeTOHa BO BpeMeHH, onpejeneHuHe Kos3dolunen-
TOB POCTAa BONOHEGHDOHUIAEMOCTH B KaXAOM KOHKPETHOM clyyae
JOJDKHO TIPOM3BOAHTBCS NYyTeM IMOCTAHOBKH COOTBETCTBYIOMIIX 3Kcfe-
PHMEHTOB."

12. TloBrimenue BOLOHENPOHHILAEMOCTH GETOHOB HA Pa3JHYHBIX 1+
MeHTax (MpUMEHSEeMbIX AJNA THOPOTEeXHHYECKUX OeTOHOB B COOTBETCT-
sun ¢ 'OCTom 4797-64) Bo BpeMeHH MOXET GbITb YHUTEHO C HOMOUILIO
npubAMKeHHbIX Ko3(h()UUHEHTOB Nepexoja, KOTOpble CjelyeT NpHHU-
MaTtb B cooTseTcTsBuH ¢ Taba. 2. Tlpu aToM BAusHE MHHEpaNOTHYECKOTD
cOCTaBa KJAUHKEpPa M BHAA A06aBOK OOBIUHO HAXOAMTCA B Tpejpenax
TOYHOCTH oNpeje/leHHH BOLOHONPOHHLAEMOCTH HpH HCOBITAHHAX.

13. Tlpu npoBenenuu naGopaTOpHbIX HCNBLITAHHA BOJOHENpPOHHLAE-
MOCTH ¢ LENbl0 OLEHKH ee NOBEILIEHHS BO BPEMedl CJENyeT HMeTb B
BHJLY, UTO OTpejlesleHHe PoCTa BofoHenpoHunaemocti 6erona Bo Bpe-
MEHH NyTeM MOBTOPHbLIX HCIOBITAHUEA ORLHMX H Tex e 00pa3uoB GetoHa
B pasHble CDOKH TBepJeHHs NOKasnipaeT GoJsiee BHICOKOE YBeNHUYeHHe
BOJIOHETIPOHHIIAEMOCTH, YeM OlpefieleHHe €e POocTa NyTeMm HONBITaHlHA
pasHyHbBIX 06pa3noB-6JH3HEUOB B Te e CPOKH (Korja KamJoMy cpo-
Ky HCNBITaHHHA COOTBETCTBYET CBOSI rpymna o6pasnos). ITo TOBbILIL-
HHe NOJY4YaeMbIX Pe3yJbTaTOB OCOOEHHO 3HAUHTENLHO AJsI COCTABOB C
HH3KHUMH BEJHYHHAMH BOZAOLEMEHTHOro oTHowenuss (mopsaka 0,50},

! Cnegyer yyuTHIBaTb, YTO BOAOHENPOHHILAEMOCTb GETOHOB C BO3AYXOBOBJIEKAIO-
UMK go6aBKaMH o6biuHO Ha 1—3 arsm (npu nenmrtanuax no 'OCTy 4800-59) soiwe,
yeM HCXOAHBIX 6eToHOB Ge3 j06aBOK NOBEPXHOCTHO-aKTHBHBIX BelllecTB (NpH oAHHa-
KOBHIX pacxofax WUEMEHTa) BO BCe CPOKH TBEpHEHHS.
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rae oHo poctHraer 100—150%, 1 MeHee XapaKTepHO 4/ COCTABOB C
BLICOKHMH 3HavenusMu B/LL (mopsaka 0,70), rne mpesbliueHHe HA-
YTOXKHO M MOXKeT HabJ/ioAaThcsl nae ob6paTHasl KapTHHA, 06YCJ0BJIEH-
Hasg HApYLIeHHAMH CTPYKTYpbl O€TOHAa NPH HCOLITAHWAX (MNpH JEKOM-
npeccui)

14 Tlpu npapiibHOM yyeTe M3MEHEeHHs BOJOHeNpoHHULaeMocTH Oe-
TOHE BO BPEMEHM NpEACTAB/ARETCS BO3MOMHBIM MPU HCNOAL3OBAHKH
BO31YXOBOBJEKawUHX 100aBOK yMeHbIIATh pacxoa UeMeHrta Ao 10—
15% no cpassennio ¢ Geronom 6e3 po6aBoxk (npH HEUIMEHHOH BeJIH-
yitne B/LL 1 nopsikHocT GeToHHOM cMecH) 6e3 CHHXKeHHst NPeAbsiB-
AsieMbix K GeTony tpeboBannit No BojOHENpoHMLaeMOCTH (cM npume-
yape x n 10)

Tab6auya 2
PexkomeHnjgyembie opHeHTHPOBOUYHbIE KOahdUUHEHTH! MJst NTPHOAHIHEHHOrO
BBIYHCNEHHs NOBbIMIEHHSI BOLOHENPOHHILAEMOCTH 6eTOHOB B no3aHEeM

BO3pacTe NpH CTAHJAPTHLIX YCIOBHAX TBEPAEHHN M HCIIHITaHHA
(no 'OCTy 4800-59)

Bun uemerita 28 nmueit | 90 pueit | 180 nwmeil 1 ron
MoptaanauemMentsl C e 1,00 2,0-30| 3,0-40 3,0—4,0
UnakonopraasaueMentsl . . . 1,00 3,0—4,0 | 4,050 5,0-6,0

[lyuuoranossie  nopraaugue
MEHTBL ., . . L. L

1,00 3,0—4,0 | 4,0-50 5,0—-6,0




NPUHITOXEHHH

B nactodllleM NpPHJOMKEHIH [JaHbl pPe3yabTaThl HEKOTOPBIX 3IKcHe-
pPHMeHTANbHBIX MCCJeAOBaHHH, TOKa3bIBAIOWIHX H3MeHeHHEe Tpol-
HOCTH, BOJIOHENPOHHILAEMOCTH H COOTHOWIEHMs1 DpoyHocTefi Oerona ¢
yBeJHUEHHEM ero Bo3pacTa ITH HaHHble ABJSIOTCS HJIIOCTPalnen K
npuBeleHHbIM B «PexoMeHlauuaXxs NOJNOKEHHAM H, BMecTe C TeM, II0-
Ka3blBaroT YTO H3MeHeHlie cBOHCTB 0eToHa c ero Bo3pacToM B 3HAauH-
TeJbHON CTelNeHH 3aBHCHT OT [PUMEHEHHbIX MAaTePHAJIOB, YCJIOBHH
TBEDLEHHA H AP

bBosee nonpobuble nanHble MOXHO HafiTH B JuTepaType, CIIHCOK
KOTOpOH NpHBElEH HUMKe
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CBonHasa Tabauua

ITpunoocenue 1

K09 dHUHEHTOB HAPACTaHHs NPOYHOCTH GETOMOB Ha NOPTAAHAUEMEHTAX NPH TBEPAEHHH BO BlaXHOM cpene,
NOJyYeHHBIX B OMLITAX pa3jHYHLIX aBTOPOB

WU ETOUHUKH 3 nus |7 nx. |28 nu.(3 Mec. {6 mec. [ 1 rox [2 ronal3 roma| S net |1l ner Ilpumeyanue

Samarep, JI.2. . . . . .. — 10,75 1,00 | 1,25 ! 1,50 { 1,756 | 2,00 — {22 — Cpensee H3 MHOTOWHCJEH-
HBIX ONBITOB C DPa3JHYHEIMU.
6eToOHaMH

Eropos, JI.3 . . . . . .. — |o60 j1,00 | 1,35 | 1,60 | 1,80 | — [210 |226 | 2,50 AKTHBHOCTb LlEMEHTa
142 «ljcx?

Kopcax, JI. 4 . . . . . . . 0,35 | 0,60 | 1,00 - 160 { 1,80 | 1,80 | 2,0 — — AKTHBHOCTh lLeMeHTa
223 Kl jem?

TOKE v v v v v v e — {070 {100 | — |1,50 | 1,40 | 140 | 1,70 | — — AKTHBHOCTH LiEMEHTa
337 wljems

CronspoB, JI. 5 . . . . .. — (070 [ 1,00 {121 | — (134 | 149 | — — | 168 ITo 3apy6exHbIM LaHHBIM

Max-Munan, JI. 6 . . . .. 033 {058 (1,00 125 ;1,38 | 1,40 | — — — - Cpennee 1as O6ETOHOB Ha
32-X MopTAaHAUEMEHTaX




[Tpunoscenue 2

Kosdopunmedto HapacTaHHd NPOYHOCTH OeTOHA BO BPOMEHH
(mo panuniM A. A. Topgeesa [JI. 7])

Conepxanue KoadpduunedTs pocTa npou-
B KIdHKepe, % HOCTH GeTOHa BO BPEMEHH
Tunmr v mMapka ueMeHra
CsS C;A ny ’ Tgg Mgy l Iygo
lopraanguement mapox 400—-500 . . . . 50—80 10 0,70 1,00 1,07 1,13
Ll1naKonopTAaHINEMBHT Mapok 400—500 60—65 6 0,60 1,00 1,20 1,25
TMopTtaaunuement Mapox! 400—500. . . . 45—55 6 0,50 1,00 1,40 1,55
[Myunonanoseii  NOPTAAHAUEMEHT MapKH
400 c copepwaHHeM THApPaBAHYeCKOH Ho6aB-
KH He Gomee 25% . . . . . . . . . . . 45—55 8 0,50 1,00 1,40 1,55
UlnakonoptrannueMest  Mapok 300—400
C COflepXaHHeM NOMEHHOrO TpaHyJIHDPOBaH-
Horo wmaaxa 30—40% . . . . . . . . .. 45—55 8 0,50 1,00 1,50 1,65

— 1 [To TeXHHYECKHM YCIOBASM Ha LEMEHT RAX CTPOUTEABCTBa Kyw{eluleBCKOro raapoysaa.
©w
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Tlpunooicenue 3

Kosth¢HuHEeRT HapacTaHHH NPOYHOCTH JJS TIOPTHaHAUEMEHTOB PA3JHYHOr0 MHHEDPaNOTHYECKOro COCTaBa
(no nanvelM Mak-Munana [J1 8))

[1pounocTb
6eTOHa
Bun uementa | B Bospacre |l Mec.| 3 Mec 6 mec 1 ron 2 roxa 3 rona 5 ner 10 ner 20 net | 30 ner
1 mec,
k[l [cm?
65 1,00 | 160 1,80 2,10 245 2,60 2,80 3,15 3.40 3,60
100 1,00 | 1,40 1.60 1,90 2,00 2,20 2,40 2.60
BenuToBblE 120 1,00 | 1,50 1,80 2,00 2,30 2,50 2.70 2,70 3,00 3,30
140 1,00 | 1,30 1,50 1,60 1,80 1.90 2,00 2,90
150 100 | 125 1,40 1,60 1,80 1.90 2,00 290
“g;gigb‘ Koae- 1,25—1,60{1,40—1,80!1,60—2,10/1,80—2,45[},90—2,60/2,00—2,802,20-—3,15/3,00 —3,40|3,30—3,60
185 1,00 | 1,31 1,50 1,65 1,79 1,94 2,00 2,10
210 1,00 1,30 1,41 1.60 1,70 1,80 1,90 2,00 2,00
AJHTOBBIE 250 1,00 1,25 1,35 1,50 1,60 1,70 1,75
275 1,00 1,23 1,36 1,50 1.60 1,77 1,80
300 1,00 1,25 1,37 1,50 1,66 1,75 1.87 2,00 2,10
“ggﬁﬁg"‘ Koae- 1,25—1,31{1,35—1,50|1,50—1,65|1,60—1,79 1,75-1,94[1,75—2,00 2,00—2,10/2,00—2,10
340 1,00 1,10 1,30 1,40 1,47 1,56 1,60
AnoMHHATHLE 475 1.00 | 1,14 1,18 1,30 j 1,50 ’ 1,60 } 1,70
Tipeneant xone- 1,10—1,14 1,18—-1,30{1,30—1,40{1.47—1,50‘1.56——1,60 1,60—1,70
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ITpunoxcenue 4
Hapactanue npouyHOCTH GeT0HA Ha PA3AHYHBIX UEMEHTAX C TEYCHHEM BpeMeHH
(no manumim C. A. Muponosa [JI. 9])

[Ipounocts Ha cxatue B «/jcu? depes
HaumenoBaHue u aKTHBHOCTD

BAXYIErO

CoctaB 6etona B(IL1

1 zenp | 3 oua | 7 puedt |28 nuet (180aned| 1 rox | 2 rona

9 | 164 | 310 | 369 | 405 | 436
—o71 _
B/u 29| 53 | T160°| 119 | 130 | 14

54 108 198 248
21,5 55 100 125 - -

[Topraanguement axTuBHoCcThIO 300 #/fcu?| 1:2,5:4,05 B/U=0,78 | — 22 53 120 210 — 217

18,3 44 100 167 181

11 20 53 107 168 215 244
[TopTraHnueMeHT aKkTHBHOCTBI 250 xlfcu2| 1:2.5:4,05 B/L=0,78 103 187 395 100 157 501 598

[TopTnananeMeHT axTHBHOCTBIO 459 x/jc.u?

[MoprrannueMent akTuBHOCThIo 388 xlfcu?|1:248:4,05, B/LU=072]| —

nyuuoﬂaHOBblﬁ MOPTAIHAUEMEHT, AKTHB- 13 50 93 161 293 263
. . =07 = —
Hoetbio 331 wlfen . . . . .. L. .. .. 1:2,48:4,05, B/lI=072 3 o =3 00 738 533
111n1axONOPTAAHALEMEHT AKTHBHOCTBIO 26.9 51,7 108.4 130 170
200 welfem® o o L 0L Lo Lo oL 1:2,5:4,3, B/LU=067 | — 25 5 T60 1504 T80
[Tecuano-nyuLoNaHOBHH DOPTAAHIUEMEHT 29 56 147 999
aktusHOCTbIO 395 wffe® . . . . . . . .. — — —

14,9 38 100 150

[Tpumeuanue B uncantese npounocts B x/jcH? B 3HaMEHATENe—B NMPOUEHTAX OT Ry
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[Ipunosxcenue 5

H3meHeHHe COOTHOIIEHHS NPOYHOCTEH BO BPEMEHH IJs pacTBOpoB [:3 >EcTKol KOHCHCTEHHUHMH H2 LeMeHTax
pas3jinyHOr0 XHMHKO-MHHEPAJOTHYECKOro cOCTaBa
(no nanHbiM Jlabopatopuu G6erona BHUMIa)

lpenen npounocTu, xl fcu? CooTHOLIEHHE TIPOUHOCTEH
B % B BO3pacTe

HaumenoBanue ueMeHTOB NPH PaCTAMEHHH B BO3PACTe| IPH CxKaTHH B BO3pacTe
3 7 nued | 28 H
3 nua | 7 meeit | 28 mueii |3 nns |7 aned| 28 gwedt | O o | fARSH) S ARCH
[lopTaraHnueMeHT 3aBola Bopoeckoro . . 23,5 23,6 28,1 314 | 385 508 7,5 6,1 5.5
(C3S—50%, C,.S—23%, C;A—9%, C,‘AF—IS%)
To we ,Cnacckoro“ saBoma . . . . . . . . 242 24,5 31,3 247 | 390 496 98 6,3 6,3
{ C,S—49%, C.5—25%, C;A—14%, C,AF—9%)
To we ,YepHOpeueHCKOro 3aBoja . 25,5 28,0 270 258 | 387 468 9,9 7.2 5,8

(C3S— 57% C,5—219%,C,A—11%, C4AF-—1290)
Myunonasosnét  nopraannuement ,Cmac-

CKOTOY BaBOJA . . v « & 4 v v v v o o o o & 22,4 37,7 50,6 105 217 362 21,3 173 14,0

(Ka: C,85—49%, C,S—25%,
C;A—14%, C,AF—9%)

To we ,KpuueBckoro“ 3asoma . . . . . . . 17,0 23,2 41,4 124 | 204 412 13,7 114 10,0

(KJI: CBS'_49%, CQS’*QS%v
C;A—89%, C,AF—129%)

To we ,Bpsxcxkoro® 3amoza . . . . » - . . 14,5 21,7 33,2 118 | 250 397 12,3 87 8,3

(Kr: C,S,—44% C,S—33%,
CsA—7%, C4AF—14%)

MpuMeuaHwue. Bce nemedTh OBUIM HCIBITaHB! B xecTkoM pacteope no I'OCTy 310-41



Hpunoscenue 6

HapacranHe BOILOHeNpPOHHNAaeMOCTH 6€TOHOB PAa3/IHYHBIX COCTABOB BO BpeMeHH
NpH TBEPJEHHH BO BJamHOH cpele

(no naHubiM JlaGopaTopnu Getona BHHWMIa)

Box onenponnuaeMocts B ati* npu

HCOBbITAHHAX B BO3pacTe

Ho6aska PacxoR | 98 pueit 90 nwueit 1 ron
NMOBEPXHOCTHO-aKTHBHLIX {B/Ll | uemenra,
BEUIECTB Ke[e#® | Ocnos- | Ochopume O6pas- | Ocnosusie
Hble obpasubl  |ubl-aHa-{ o6pasubl
o6pasust | (noBTOpHO) | #OTH  [(moBTOpHO)
Be3 poGaBkn . . . . , . 0,50 348 4 15 11 16+
CHB . ... ..... 0,47] 345 7 16+ 14 16**
CCB .. ....... 0,47] 348 5 16* 13 16%*
CHB ... ... ... 0,50 326 5 16* 13 16+*
CCb . ... ... 0,50 328 4 16 12 16%*
bes noGaBku . . . . . . 0.60{ 300 4 16 12 16+*
CHB . ........ 0,54f 298 5 16* 15 16%*
CCBb ... ... ... 0,54| 300 4 16 14 16%*
CHB ......... 0,60, 279 3 12,5 12 16k
CCb . ...... .. 0,60] 281 3 12,6 10 16¢ ¥
Be3 no6aBku ., . . . . . 0,70 272 { 3,5 5 5
CHB ......... 0,621 270 2 8 9 12
CCb . 0,62 272 2 9 8 11
CHB ......... 0,70 251 2 6,5 9 12
CCb .. ... ... 0,70 254 1 4,5 4 6

* 3a xapaxkTepHCTHKY BOJOHENPOHHUAEMOCTH TIPHHHMANOCL Cpellee [aBIEHHE
BOIbl B aTMocdepax, npH KoOTOpoM Oblna obHapyxena (QuAbTPAUHS BOLLI CKBO3b
o6pasusl. Ilpu sTom u3 uncna 6 ofpas3uos npunumanucs Bo BuuManue 4 oGpasua,
ofuapymuBiIHe HAKGOALLWYI0 BORONENPOHHLAEMOCTD,

*¥ QGpasust cuatbl ¢ mpubopa Ged NPHIHAKOB GUABTPALIH.

% s wectn o6pasuoB npodHabTPOBAIH TOJNLKO jBa,
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Mpunoocenue 7

Hapacranue BOAOHenpoHHNAEMOCTH GETOHOB pa3jIHYHLIX COCTABOB
BO BPEMEHH NPH TBEpPAEHHH B YCIOBHAX MEAJEHHOrO HCNApEHHs BOJb!
n3 G6eToHA

(no pannwpim Jla6opatopun Gerona BHWMI a)

Bo/oHenpOHHIIAEMOCTL B % OT
Jlo6asKa NOBEPXHOCTHO- B/11 ui;‘;’:‘ig 98'ﬂ“eﬂ“gﬁﬂgapp“ac";ceﬁb'fa“”ﬂk
AKTHBHLIX BEUIECTB [{2/_,“3 ’
28 npueit | 180 nueit 3 roxa
Bes moGasxkn . . . . . . 0,50 338 100 350 400**
CHB . ... .. ... 0,47 334 100 325 250
CCB . ... .. ... 0,47 334 100 350 350
CHB . ... ..... 0,50 312 100 300 325
CCb . ... ... .. 0,50 316 100 275 350
Bea noGaBku . . . . . . 0,60 284 100 — 400
CHB ... .. .... 0,54 284 100 275 325
CCB ... ...... 0,54 284 100 300 425
CHB .. ... .... 0,60 265 100 325 350
CCbB ... ...... 0,60 264 100 300 400
Bea po6aBku , . . . . 0,70 245 100 400 495
CHB . ... ..... 0,62 243 100 300 350
CCB .. ....... 0,62 245 100 250 375
CHB ......... 0,70 220 100 250 300
CCB . . ... .... 0,70 220 100 — 350

* Jlas KawJoro coctaBa GeTOHa H3MeHelnHe BOAOHENPOHHIAEMOCTH YCTaHAaBAH-
BaJOCh NYTEM MOCJEN0BATEAbHBIX NMOBTOPHBIX HMCHbITaHMIl OAHHX M Tex e o6pasuoB
6eToHa

*# [1pn papaeHnn 18 amu K3 wectH o06pasuoB NPOQHALTPOBANH TOABKO ABA.
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Mpunoscenue 8

HameHeHHe COOTHOWEHHS MPOYHOCTeH Rp/Rew € Bo3pactom GeTtona
(pacrBopa) [JI. 11]

-
< 9 %) Lemon 1°2:3 -]
qu:ﬁ 5 ) UV T o= 10
Y 7 . Rp=npovnocms npu pacm Rex = npournocms npu cx
S 13 O +
3 9 i Pacmbop 184 Oq
E s T oo =
S 0 30 60 90 120 150 180 210 240 270

Boapacm & Jurx

Npunoscenue 9

MoBbimienHe BOLOHENPOHHUIAEMOCTH C yBeluuenneM Bodpacta GeTOHOB
#a KpacHosipckoM mijakonopiaaHiuemente Ge3 goGasok
N0BEePXHOCTHO-aKTHBHBIX BelllecTB

O6pasibl MOCENOBATENBHO [ONBEPranuC, MCMLlTAHMAM B BO3pacre 1, 3, 6, 12
u 18 Mec. Mexay wucnbpiTanuaMu o00pa3ubl HAXOAHAHCh BO BRAWHOI cpefe no
TOCTy 4800-59

[ — cocras Getona |:2,01:3,76;, B/U =0,50; Ll = 330 re/s3
[l — cocra Getoua 1:2,54:4,33; B/LL = 0,60, L{ =279 «e/s?
111 — coctaB Gertona 1:3,06:5,00; B/Ll = 0,70, Ll = 240 «c2/s’

I I V]
> [ [ T
‘E f Mec Jwe Smec 1 T
S B> | igsr3] || T8mec
E10 L | 12mac] | g 1o S
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Ipusoscenue 10

[IoBblIIEHHE BONOHENPOHHIAEMOCTH C YBEJIHUYEHHeM BO3pacra 6eToHOB
Ha IIyLLOXaHOBOM NODTJHaHAUEMeHTe 3aBoia ,OKTa6pbL* 6e3 Nobapox
NOBEPXHOCTHO-AaKTHBHBIX BEIECTB

Of6pasup! nocneroBaTenbHO NOXBEPTaNHCh HCIBITAHHAM B Bospacte 1, 3, 7, 12 u 18 mec.
MexIly MCIBITAHHAMH O6Pa3Ubl HAXOAHAHCH BO BAawHOHK cpere mo [OCTy 4800-59.
I —cocrap Gerowa 1:1.88:3,49; B/LL=0,50; 1l =350 xz/4?
Il —cocras Gerona 1:2,46:4,20; B/LL =060, 11 = 287 xz/u3
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[Tpunosxcenue 11
3aBHCHMOCTH BOJAOHENPOHHLAEMOCTH GeTOHA OT BO3pacra
(mo mamamM A. A. Fopaeesa [JI. 7])

BonoHnenponHuaeMocTs GeToHa
AxruBHOCTD B BO3pacTe
Tun nemesta LUEeMeHTa, KpynHbIH 3alONHHTENb B/U
xl[eu? 28 preti 180 nnes
Iy 1onanoBett  mopt- [lle6enp H3 w3BecTHAKA Hepe30BCKOro MecTo-
NaHOUEMEHT . . . . . . 428 poxpenns (CapaToBckas o6a) 0,68 B-3 B-8
llleGeHp H3 H3BECTHSKA MeCTOpOKIeHHH ,S16-
A0HOBHIA oBpar* (Ky#Geimesckas 06.4.) 0,68 B-3 B-8
[Ile6eHb H3 mecuaHHKa XBaJMbIHCKOrO MECTO-
poxgenus (CapaToBckad 064.) 0,68 B-1 B-8
[Lnaxonopraanaue- 374 [ To e 0,59 B-2 B-8
MEHT . . . . . . . ..
- ecTo-
LlraxonopraaHane 319 UleGeun n3 naBecTHEKAa BepesoBckoro MecTo 0,59 B-0 B-7
MEHT . . . . . . . . . POXKAEHUSA
Mopraasnuement | . 468 To we 0,59 B-2 B-8
lileGenp M3 HM3BECTHSKA MECTOPOXKAEHHA ,510-
JOHOBBIH OBpar* 0,59 B-2 B-8
[lle6ens u3 necdanuxa XBalABIHCKOTO MECTO-
pOXeHus! 0,59 B-2 B-8
[[{e6enb W3 nmecuasnka BOrnaHOBCKOrO MecTO-
poxpenns (Poctosckas o6a ) 0,53 B-4 B-8

lTpumevanune. Mapku OeToHa NO BOLOHENDOHMUAEMOCTH YCTAHABAMBANHCL HA OCHOBAHHWM PE3Y/LTATOB HCNBITAHHH,
83 TPOBEJEHHHX 110 craupaptHoik Metoanke ['OCTa 4800-59.
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