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MNpepnucnoene

B "Pexomennanugx no npaMeHeHH kapbouatrnoro Gero-
HAa B CTpPOHTENhCTBE NOPOXHBLIX OCHOBaHHH” HA OCHOBEe
IKCHHepHUMeHTanbHbIX HAccnenopaHul COO3AOpHHH, O N LI T a
CTPOHTE/ILCTRA H BKCIUVIYATAUHA YYACTKOB C HOPOXHON oOex
noil u3 kapbonarnHoro 6eroHa, nocrpoeHHbix B 1982 » 1968 -
1068 rr.,, H3nOXeHBl OCHOBHbLIE BOIPOCHLI TEXHOJNIOrHH kxapbo -
HATHOI'O DOeTOoOHa,

lipumenenne kapGoHaTHOTO 6eTOHA B COOTBETCTBUH o
nanHbiMH "PexkxoMennandfi” noasosiuT B pafle pa’lOHOB CHE -
3HETh CTOHMOCTE CTPOHTE/IbCTBA 38 CYeT HCNO/bL30BAHHAHA
MECTHBIX MATEPHANOB — NOOOYHLIX NPONAYKTOB A POOG/NeHHS
KapOoOHATHLIX HNOPOA ~ H3BECTHAKOB H NOJOMHTOB.

Hacroaumnre *PexoMeuganus” npenaHasHadeHbl Ang opra-
nu3angd MuHTpaHCCTpPOR NpPE BHenApeHHAR xapbounatHoro Ge-
TOHA B NPABKTHKY ROPOXHOI'O CTPOHTENbLCTBA,

*PexkoMennanur” cocrabwil Kann.trexH.nayk 3,P.[Taayc .
Jameqannna no "PerxomMmennauusM”’ H BOIDOCH, CBA3aHHbIE
¢ HX BCNOJIL3IOBAHHEM, npochLba Hanpaengars 110 anfpecy :
Mocxopcxaa 06i,, Bbanamuxa-8, Cooanopnns.

INPEKTOP COIO3N0PHUH
NOXTOpP TeXHAYeCcKHX Hayx B.B.Mnaxafinon



O6uue nNonoxeHnun

1. “PexoMennanun” apngiorcsa AononHenueM x "Hucrpyx-
OFE N0 ycrTpoicTBY nemMeHT IOETOHHBIX NMOKPLITUR  ABTOMO -
GanibHbIXx Aopor” BCH 138~88 B gacTr npuMenHeHuda kapbo -
HATHBIX OeTOHOR np®E ycrpolficrBe 6eTOHHBLIX ocHOBAMHNA ITON
ycoBeplieHCTBOBAaHHbie (acthanbToOeTOHHBLIE) HNOKP LI T H 4
apToOMOOUNBHEIX Hopor 1-1Y kateroputt, "PPexomMmennanug -
MHEY TaKXe MOXHO PYKOBOHCTBOBAThLCH NPH CTPOHTENLCTARE
OCHOBAHHH  TIOpPOACKHX NpOe3[0B H YJIHNX, AOPOT IIPOMBIIl =
JIEHHBIX TpennpuaTail, a3poOApPOMOB.

2. TeXxHyggeckass neiecooOpasHOCTbL NPHMEHEHHSI OONOX -
HeIX KapboHaTHeix 6eronoB, T.e. OETOHOB HA KPYIHOM $i
MEIKOM 3aNOJIHATeNaX KapboHaTHBIX IOPON, 0OOyCliOBIeHa ar-
THBHOH CTPYKTYpoOOpasywield poAbid 3TUX IallONHATele¢f B
6eTOHe, KOTOopad Nnpogpiadercd I'IABHBIM 00pasdoM B yOpo -
YeHHH 30HB! KOHTAKTA& Ha I'paHANEe NeMeHTHBIfI xamMeHh - ~
3aN0JIHATEeNh, JTO YNPOYeHHe IIPOHCXOAUT 3& CUET BbICO -~
KO0 AATr'e3HOHHOT'O CHEeIUIeHHd MeXOAY YKA3AHHBIMH KOMIIQ «-
HeHTaMHi 6eTOHA BCJeACTBHE BBICOKON HMOPHCTOCTH H (UIIL -
KO~-XHAMHEYECKO! AKTUBHOCTH OCAMNOYHBLIX KAPOOHATHLIX I'Op -
HLIX NOpoA — M3BECTHSKOB M MOJIOMEATOB,

3. KoscTpyxnue GeTOHHBIX OCHOBAHHI, B TOM Y K C 1 e
reOMeTpHEYECKHEe pa3Mephl INUT, HPH 3aMeHe OOBIYHOI'O 8¢ -
TOHA XKapboHATHEIM He H3IMEHSAITCH.

4, dxoHOMHYeckas 3PPeKTHBHOCTL NPHMeHeHHud kapdo -
HATHLIX 6OeTOHOBR BMecTO OOBIYHKLIX onpenengercd Ha CTa-
OMH TPOSKTHPOBAHHYE HNOPOT'H HA OCHOBE TEXHHKO-3KOHOMIH --
YQCKOT'0 CPABHEHHMH BAPHAHTOB C y4YeTOM CTOHMOCTH i1
NANBHOCTY TPaRCHOPTHPOBAHHEA cocTaBigiomux OeToH mMarte-
pranos, Hambonee 3pdexTusHO npHMeHenme  KapOOHATHBIX
6eTOHROB B Tex pa#oHax, rae uMelorcsd 3anace xapbonart -
BHLIX nopon 4 mebeHOgHLIie 3apofibl HA HX Oale,.



6. [Ipu cocTaBiieHHHE NpeNBApPHTE/ILHLIX SKOHOMHYECKHX
pacHeToB CliedyeT YHYHTLIBAThH, 9TO B KavecTBe MEJIKPro 3a-
1HOJIHHTena B KapboHaTrHpiX 6eroHaX HACNONL3YIOT NOOGOYHBIR
HPpOAYKT, NojlydaeMLil NpR Npou3dBoAcTBe iebnsa Ha webe ~
HOYHBIX 3A4BOjlaX HIH NpPH poxodeHHR mMeOHH Ha  OeTOHHHLIX
3aponax., Kpome rToro, kapbounarnvie 6eTOHB B CpPABHEHRE C
PABHONPOYHLIMHA OBKLIIHEIME OeTOHAMH XapakKkTepH3Yy I TCH
MenbiidM (Ha 10-20%) collepxaHHeM HeMeHTA.

8. llpa6nuaurenso croamocTh 1M3 npmpomsoro nmecka
(Menkoro sanoliHATells o6bpiMHOro GeToHAa), BHIE KOTOPO#H
9KOHOMHUYECKH lenecoobpa3dHOo HNpAMeHdAThL KapOoHaTHbIfl 6@ -

TOH BMecTO OO0bigHoro, Moxer OniTh onpepenesa no GopmMy-
ne

1 C /
(Cn)pscn“'vﬁg(/)‘é_p‘f)’ (1)
rae (. ¢' ~ cromMmocTs IM° (dpanko-Geronnnii 3apon)
n "n COOTBETCTBEHHO NpRpoAHOro H xapbGonar—

HOI'O HeckKa, pyo.;

Cq -~ CTORMOCTL 1T HemenTa, pyb.; 5

V” p,— coflepKaHHe COQTBETCTBEHBO Mecka, M~, H
>'Y nemenra, T, B } M3 obbiyHoro bBerona;

)
Pq—- coffepkange memenra B 1M rapboHarTHOTO
OeTOHa, T;

(Cnq )P —~ CTOHMOCTBL | M° NpHpPOMHOTO NecKa, IPH KO-

Topo#t obpignbil B KapOomaTHbIR OeTOHBI
9KOHOMHYECKH PpAaBHONEHHEB!, pyoO.

[[pr OOHLIYHO NPEHATOM COHNEepXaHHEH MEJIKOro 3alOJIHH -
TeNg B NOpOXKHOM OeTOHe Iig OCHOBAHHA R nIpEMEeHeHA N
nemenTos Mapox "800~ “400" yxasamnraa ¢popmyna ynpo-
maeTc® R npuobperaer BHA

(Ca)p=Co—2. (2)



TpeGosanun x GeroHy u 6eTOMHON CMecH

T. lna crpourenscrpa OeTOHHLI” OCHODBAHHA NON Kauu -
TanbHLIe ycoBepmeHcTsoBaHuble (achanvroBeroHHnle)  no
EPLITHS NPpEMEHSIOT kapboHaTHulie O6eTOHbLI CAeAYICHIHX MANOK

- IO Npedeny APOYHOCTHE HA pacTakKeHHe NpH HIATHOe
*20%, *26%, "80" =n "357;

~ 10 Npefeny NpOYHOCTH NpH cxatew : "100%, *160 " ,
200" u *250".

8., Mapxa 6GeronHa no npeneny NpOYHOCTH H& DACTXKEHHE
npH H3rube spnserTcHd ANA KapbOHATHOrO OeTOHA OCHUOBHBIM
nokasareneM, Mapkxy 6GeTOHa NpH CXATHH HA3HAYAIOT Held --
BHCHMO OT MAPKH M0 npefaeny NPOYHOCTH HA pACTSNEHAe
npe H3rute,

Mapky xapbonaTHoro GeroHa NO NPOYHOCTH HAZHATAIDT !

Ha pacTsKeHie npy Harube NPH CXATRH
*20 ® 25" ., . . . . . . . . . . He Menea "100°
*80" w "3B6" . .. . . ¢ ¢ 4 . .« . .HE MeHee "1B50)”

8. Mapka kxap6oxmarHoro 6erona no MOpo3ocToftKocTH
[Uld OCHOB&HHN YyCOBepuleHCTBOBAHHBIX NOKPLITHR RONKHa

ObLIThL He HHXe!

Mpa 25 - ang pafionos co cpesHeMecauHoff Temnepary-
poft mHarGonee xonomHoro Mecsina or -10 mo -20°C.

Mpa3 50 ~ nna paflonop co cpennemecssqHOff TeMuepary-
pofti uanbonee xonoanoro Mecsna mmxe -20°C,

B pafionax co cpeanemecsyHofl Temneparypoft nauboiles
xononuoro mecsana —-10°C ® puwe xapSonarhuft 6eTon Ha
MOPOIOCTORKOCTL HE HCHBITHIBAIOT,

10. BononeMenrTuoe oTHOomeHHe B kapBoHarHbIX fGeroHax,
NpefAHa3HAYEeHHbIX M OCHOBAHHH YCOBEDIEHCTBOBAHHKX HO-

KPpbITHA, He OrpPaAHHYHBAIOT,.



11. Kecrkocre GeTOHHON CMeCH IO TeXHHYECKOMY BHC-
KO3AAMEeTPY Ha KapOoHATHLIX (MeKOoM R KpPYIHOM) 3ar0/IHH-
Tergx JIpH YyCTpPOHCTBE OCHOBAHAN OeTOHOOTHAEIOYHBIMH Maw
LIHHEMHY HOOJIZNH8 XapPAKTepH30BATRCHd HA MecTe YKIagxXH 0 -
xkasareneMm 40-50 cex.

Tpeborauna x mMatepuanam ann xapBoHatHoro 6eToma

12. Texnnueckne TpebGopaHud k MarepHanaMm nojas HPHTO-
TOBJCHAA XapOoHaTHOr) GeTroHa HONXUpI COOTBETCTBOBATHh
TpebCopannagM [TOCT 842483 ”* beron nopoxHuLif ¥ H

FOCT 10288-62 *3anonuurenyt ang Tsxenoro 6erona” C
YHETOM HIXEeC/eAYIOIMEX AONOJIHNeHHNN H HaMeHeHHH,

13. B c¢mazu c nopniiueyHofl poponorpetHocThIiO KApOO -
BATHBIX C@TOHOB NPH HX NDHIOTOBIeHHH cCneflyeT NPHEMEHSTH
nnacTHOUONPOBANHDbIE NEeMEeHTHhl WIK BBOAHTL nnactTHPBKaTop
(CCB unu CIOB) nenocpeACTBEHHO B BORY SaTBOpPEHHSA,

14, B kayecrse Menxkxoro aanosnuurels onsg xapGoHATHO-

ro Gerona NpuMeuNIoT ApobGneHnie (HCKYCcTBeHHbI@) IMeCKH,
1OJly4YaeMble B Nponecce BTOPHYHOIO ApoONeHHs 0CanOYHLIX
xapfouaTHbX NOpoR RaA mebGeHb, yooBnerBopsomHA Tpebo -
sagnaM [OCT §424-83, unm npH rpoxodyennH webHg Ha Oe-
10HHOM 3apone.

Conepxange B MCKYCCTBEHHOM KapJOHATHOM necxe 36—
peH, npoxoAsiux uweped cHro Ne 014, nonyckalor a0 40 %
o pecy., [IpMy ®TOM KOIHYCCTBO YaACTHI, ONpefe/St@MbIX OT-
MYYHBAHHEM, HE perjlaMeHTHPYIOT,

B xapbfonatHoM necke He RONXKHO ObITb KOMKOB I'VIHHBEI,
CYrJIMHKOB H [OCTOPOHHHX 3ATpA3NdAI0IUNX lpuMecefi,

15. Copepxanne 3epen cnabblx Nopon B KPYNHOM 3ANO0I~
HHTeJle - ueOHe -~ nad xapbonaThHoro OeroHa He NONXKARO

npesbiwars 20% no nmecy.
[Ipr cooTBETCTRYVIEM TEXHHKO~IKOHOMHYECKOM O6ocHo-



BAHHE B OTHe/NLHBIX ClIy4yassX Honycxkaercd NpEMEHeHHe meb-
Hg C conepxaHHeM 3epeH cnabnix nopon 6Gonee 20% no pe ~

cY.

MeTtoas nChbiTaHWi

18, KapbGonaTHpift 6eTOH K ero XOMUOHEHRTH! C/leNyeT HC-

NLTHIBATL B COOTBOTCTBRHH C NefCTBYIOIMHEMHE CTaHAaApTa MR
(cMm. TOCT 8424-63).

17. Kpynunif sanonuurens xapboHaTHuX 6GeTOHOB Ccleny-
er HcnurhiBaTh no 'OCT 8288-84 "lllebenn B3 ecTecTPeOH -~
HOT'O xaMHsi, rpapHfi ¥ webeHb N3 I'PAaBEA RNE CTPOMTEIL —
HeIX paGor. Meroan MChbITaHHfl *,

18. Konugecrno 3epeH paamepom menee (0,14 MM B Mmen
XOM 3anoninrene (xap60OHATHOM Necxe) crhenyer onpede -
NSTh METONOM OTMYYHBAHHS, OCTATOK NOCNe NpelBapHTEel b-
BHOT'O ero BLICYMHBAHHA A0 NOCTOSHHOrO Beca NpocesiTh HA
cEre Ne 014, KONHUECTBO OTMYUEHHHIX H OTCESHHLIX HACTHN
NPOCYMMHEPOBATD,

TNopGop cocrasa Gerona

19. Cocras xapGonarnoro Gerona nonGEpalorT ClHenyO -
mEM O0O0pasom:

1) onpenensior XonmuecTBO wWelHa B xr/mM3 no dop-
MY7ie
7000

i = )
v (3)

e

nu; ru!.

rne T r - 00BbEeMHKBLIR BEC COOTBOETCTBEHHO niebRd
o , 'y

K NOpoOAb:, XI'/mu;
- NYCTOTHLCTh lleOHs B NONAX eANHHANL

K =~ xospdrumuenT pasanruxxy mebrRa pacTso-
pOM,

7



KosdpunueHT pa3nBHMKHA PEKOMEHAYeETCS Ha3HAYAThL OT
1,2 no 1,4;
2 ) npunumaior (ycnosmwo) Tpm pacxona memenra: 200,
250 u 300 xr/m3. [lna onHoro ma HEX, HanpEMep 250xr/m3,
nonbupaoT NpobHeI! cocTap beroHa ¢ 3anaHHOH# XKECTKO —
CTbIO CMECH cienylouluM obpasom:
a) HA3HAYAI0OT OPHEHTHPOBOYHO BENHYEHY BOAOCOAEp—
KaUHA cMecH B a/M° no ¢opmyne

y e 2 (4)
B = 6,56, t+ 100 Ba{ 1t 55)
rae 5u4 —~ BOJIONOT.[OHleHHe 1ebHN, onpelensieMoe HO

FTOCT 8280-84 B Tegenuve SO0 MuH , %;

53 — JONOJIHUTeNnbLHOe KONHYeCTBO BOALI, HA3HANAO-

moe B npenenax 50-100 n B sasgcamocTH oT
IINTOTHOCTH xapboHarHO# noponsi, o;

5”-— BONONOTPEeOHOCTb xapﬁor&p'r oro necxa,onge —
nengsemasa no Merony b.I'.Cxpamtaena

I0.M.Baxenosa (cm.unaxe),%.

[Ans onpeneneHEs BORONOTPeOHOCTM NMecKka OTBEHIHBAIOT
300 r nemenra ¥ 800 r ucnuiryemoro necka., Bce nepeme-
MHBAKT B TedeHHe OAHOfl MHHYTHI, & 3aTeM ¢ Boaofl eme
nares MHEHYT. [lO0 OKOHyaHHR  lHepeMelHBAHHYE onpeRendOT
paCIjIpiB XOHYCQ HA BCTPSAXHBAOUIEM CTONHEKEe B COOTBETCT-~
e ¢ yxaaauem [OCT 810-80 “llementsi. Meronn ¢H-
BHYECKHX H MexaHHYecKuxX MchuuiTauuft”., llyrem nonGopa
onpenenqaioT BOAOLEMEHTHOe OTHOWEeHHe, NPH XOTOPOM pAaC -
mnbis Kowyca paBed 170 mMm. 3arem BLIYHCALIOT BOAONOT =
pebHocTh Necka no dopmyne

_ 8/y - Hr
Bﬂ - 2 ,00) (5)

rae B/q - BONONEMEeHTHOe OTHOIUeHHe PACTBOpPA, COOT «—
BeTCcTBYIoulee pacnianiBy Koryca 170 Mwm;

/' — HOpMAnNbHaa rycrora NeMeHTHOro TecTa,

onpenensemad no 'OCT 3]0-60 ¥ BripaxeH-
HAS B BHAG OTHOCHTENbLHON BCOIHYHHBI;



6) onpenensilioTr KONHYECTBO Necka no ¢opmylne

4 ”'[’000*(%} " il;z M Bcz{)]f?; {8

roe y” fn ]' - YHOeJIBHBIR BeC COOTBEeTCTBEHHO IeMeHTa ,
“$r¥150w  necka, mebua, Kr/iu;

B) NPHTrOTABAHBAIOT HpOoOHLIL 3amMec H  OlpeNelsior
noxasareinb ero XeCTKOCTH.

Ecng 2TOT nokasarTells He COOTBeTCTBYeT TpeOyeMOMY
3HAYEHHK), TO PACXOX BOAbBI H cOcTaB OeToHA KOpPPEKTUDPY -~
I0T OO0 NOJNIYYeHHd HeoDXOAMMOI'O IOKa3laTelss XEeCTKOCTH

') nocile onpefeneHAsi YKA38HHbIM CHOCOO0OM pacxo -
na noanl (BomoOmOTpebHOCTH CMeCH), KOTOpbIK  COXpaHgIioT
is ABYX HpYyTHX cocrapoB 6 roHa (c pacxoaaMd HeMeH -
ta coorBercreenHo 200 rm 300 kr/m°), onpepengior nns
STHX COCTABOB 3Haudenuss /] ¥ 3HAYEeHudH 5’/({ ;

A) Ang KaxAoOro H3 TpeX COCTABOB AeNaloT npobSHblit
3aMec C Nelbio NPOBepPKH NOKa3aTelnd XEeCTKOCTH H Onpe -
Renenns Bhixona OeTOoHHOR cMecH, JaTeM B COOTBETCTBHH C
['OCT 10180-87 "beron Taxennfi, Meronnl onpefenenusd
npogHoctTr” ¢opMyloT 00pa3ns! H Oonpenelsior HPOYHOCTh
OeToHa Ha pactTsiXedHHe NpE H3TrEbe B LIpH CXATHH;

€) Qo peaylnTaTaM HCIHBITAHUR CTPOAT KpHBHIG 38 -~
BHCHEMOCTEH

‘?u‘;e = 'T,(B/‘l) v K ='f(3/“) \

[lo xpEBRIM onpefensgrT TpebyemMoe N 3adaHHOX MapKH
GeTOHA 3HAYEHHEE B/q H NO pacxoAy Boanl 8 , onpefe -
NIeHHOMY paHee, Ha3HA4YaloT pacxon nemexdra E
onpefnensior pacxof necka [l .

20, Ilpr xopperTHEpOoBKe cocrapa KapbonaTHoro O6etToHAa
B nponecce ero nparoropiepua na lIB3 piaary, comepxa -
IMYIOCs B KPYNHOM 3anojiuurene (meOHe), YYRTHIBAIOT A
oSmeM BOROCOREpRXAHMA cMecH. Yilnade rosops, ROJAYECTBO

8



nosupyemoft sonnt Ha I|B3 onpenensior xak PasHOCTh MeX-
ay obuiEM pacxonoMm BoAaerl B , NMONYYeHHLIM B Npouecce

noabopa cCMeCH, H KONHYeCTBOM BJ/IAT'H, cORepXxamehcs B
KpYNHOM 3aNoJIHATEele,

OcobenHocTi nponseoacTsa pabor

21, [IparoroBnenne 6GeTonnofl cMecH, TPAHRCHOPTHPOBA -
HHe H ykinanxy 6eroHa, YXOA 3a HHM B nponecce TBepAe -
HHSl, & TaKXe KOHTPOJNbL KadecTB& NporHapoAcTsa paborT
cnenyeT ocymecTrnsiTh B coorsercTBEE ¢ BCH 13088 ¢
Y4eTOM HHXeC/leAYIUHX ITYHKTOBR,

22 Menkuft saanonnrrenk (xapBonaTHBI nec Ok) NpH
TPAHCHOPTHPOBAHAE K XPAHEHHE NO/MXKeH OniTh 3amMHANER OT
yBJIaXXHEHHSH,

28, Ilpn nepememeHnd H HANABHXXE I3ANONHHTENEH IPH w
MeHeHHe OynbHO3epOB He PEeKOMeHAYeTCH.

24. Kapbounarrrie 6eTOHBl pekOMeHOyeTCd NPHTOTOBI/IATLH
B CMECHTeNHgX NPHHYAUTEJbHOTO NepeMellXBAHHL.

26. Ilpr npuroropnennmm OeTOHHOH CcMeCH B CMECHTE =~
naX TOPHHOHHOT'O ReficTBHY HeOOXOANMMO BHAYANIE NIEepeME
ItATE CYXYIQ CMeCh NeMeHTAa H 3anojdHuTe/el, a 3aTeM
BBONKMTEL BOAY 3ATBOpPEHRA.

268, DByuxephl-no3aTophl MENKOTO IAaNOMHATENS  HOJIKHEI
OniTe OOOpynoBaHkl BRGpaTOpaMA C Nelbl0 NpedOTEBpalleHHsA
S3apECAHES ApubieROro nmecka Hal TeuYxOol,

27. KorrTponmpoBaTh BAAXHOCTL 3ANOJIHHTENEHA NId XOPp~
PeXTHPOBKH cocTaBa HeoOXoHMHEMO He MeHee HBYX pa3 B
CMEHY, & TaKXe NpH H3MEeHEeHHH aTMOC(epHBIX YCIOBHH,



YK 625.731.7:666.872.56:552.64

PEKOMEHIAUHUHU 1O NMPUMEHEHHIO KAPBOHATHOI'O
BETOHA B CTPOUTE/ILCTBE NOPOXHBIX OCHOBA -~

HUHl. Colosnopunn, Banawrxa Mockxorckoft 06a.,1970.

Nanm o6nacpp npanenenuss kapbomarnoro GeTona, Tpe -
6boBaHRA K MAaTapHANaM, nNofabop cocrasa OeToORa H 0COOen-
HOCTH NpORA3ABGACTBA pabot,
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