I'OCT 30459-96

Y]IK 666.972.16.002.4:006.354 I'pymnma K19

MEXTOCY JAPCTBEHHBI CTAHIAPT

JOBABKU U151 BETOHOB
MeTonwb! onpenesieHns 3pPeKTHBHOCTH

Additives for concr etes.
Methods of deter mining the efficiency

MKC 91.100.30
OKCTYVY 5870
JHata BBenenust 1997-09-01
penucaoBue
1 PA3PABOTAH Hay4Ho-uccnenoBatenbckum, MPOEKTHO-

KOHCTPYKTOPCKUM U TCXHOJOTHYECKUM HHCTHTYTOM OCTOHA M XKelie300eToHa
(HUIDKB), BeepoccuiickuM (eaepaibHBIM KM HayYHO-HCCIIEI0BATEIILCKIM ,
MPOEKTHO-KOHCTPYKTOPCKUM M TEXHOJOTHMYECKUM HMHCTUTYTOM CTPOUTEIbHOM
unayctpun (BHUMkene3o6etoH), Hay4YHO-HCCIEAOBATEIHCKUM HHCTUTY TOM
sHepretmyeckux  coopyxkenuii (HUMDC), BcepoccuiickuM — Hay4dHO-
UCCIIE0BATCIbCKAM HHCTUTYTOM TpPaHCIOPTHOro crpourtensctsa (LIHUKC)
Poccuiickoit denepannn

BHECEH I'occtpoem Poccun
2 TIPUHSAT MexrocynapCTBEHHONH HAaydYHO-TEXHHMYECKOH KOMHUCCHEH 0
CTAaHIAPTU3AIMH, TEXHHYECKOMY HOPMHUPOBAaHHIO W CepPTU(PUKALUU B

crpoutesnsctee (MHTKC) 12 nexa6ps 1996r.

3a TIIPUHATHE IIPOT0JIOCOBAIM:

HaumenoBanue rocyapcTsa HaumenoBaHnue oprata rocyaapCTBEHHOTO
YIpaBIeHUs CTPOUTEIHCTBOM

Asep0aiimkanckas Pecrybmmka T'occtpoit AzepOaiimkanckoit Pecy 6muku
Pecny6iika ApMenus MuHUCTEPCTBO rpagoCTpOUTENLCTBA Pecy Ok
Apmenus

Pecny6umika Kazaxctan Mumnctpoit Pecniy6mmku Kazaxctan




Kupruzckoit Pecry 6smiku

Poccuiickas ®enepanus T'occtpoit Poccun
Pecnyouka TamKuKkucTaH T'occtpoit Pecniyommku TamKuKuCcTaH
PecnyOuika Y30ekucTan T'ocxomapxutekTcTpoii PecyOmiku Y30ekucTan

Kuprusckas Pecry6umika MUHHCTEPCTBO apXUTEKTYPHI U CTPOUTEIBCTBA

3 BBEJEH B JIEMCTBHE B KauecTBe rocyJapCTBEHHOIO CTaHIAapTa
Poccuiickoit ®eneparmu [ocranosnenuem ['occtpost Poccun ot 8 urosst 1997
r. Ne 18-31c 1 centsiops 1997r.

4 BBE/IEH BITEPBBIE

1 OdsnacTh NpuMeHeHUst

Hacrosmmit  ctanmapT pacmpocTpaHsercs Ha [J0GaBKM Ha OCHOBE
HEOPraHWYECKUX H OPTaHUYECKUX BEIIECTB (manee - M0GABKH) I TSDKEIBIX U
Jerknx OCTOHOB ¥ YCTAHABIMBACT METOIBl ONpPEeNeHHs 3¢ (EKTHBHOCTH
n00aBoK 1Mo KputepusM 3¢ pexktuBHocTd B cootBeTcTBHM ¢ ['OCT 24211.

CranpapT He pacnpoCTpaHseTCcsl Ha MUHEepaJlbHbIE 10 0aBKU.

2 HopmaTHBHBIE CCHLIKH

CcbUIKH Ha HCTIOJIb3Y €MbIE CTAHAAPTHI IPUBEICHBI B IPUIIOKEHUHU A.

3 O0ume mo/105K e Hust

3.1 Tlo moka3atensiM KadecTBa MOOABKH JOJDKHBI OTBEYaTh TPEOOBAHHUSIM
COOTBETCTBYIOIIEH HOPMATUBHO-TEXHUYECKOMN IOKYMEHTAl[MM HA KOHKPETHBII
NpPOOYyKT, W MO TMoKa3arearo 3(P(OEKTMBHOCTH JACHCTBUS - KPUTCPHIO
3¢ dextMBHOCTH B COOTBETCTBUH ¢ TpeboBanusamu ['OCT 24211.

3.2 DddexktBHOCT, N00ABOK OMPEACIIIOT CpaBHEHHEM IOKa3aTesael
KayecTBa OCTOHHBIX CMeceil, OETOHOB KOHTPOJIBHOTO H OCHOBHOTO COCTAaBOB,
32 HCKIIOYEHUEM CTAOMIM3UPYIONIMX, BOJOYIECPKHUBAIOIIMX JOOABOK U
n00aBOK, MOBBIMIAIONINX 3aIUTHLIE CBOWCTBA OETOHA 10 OTHOLIEHUIO K
CTabHOH apmatype. D¢ (HEKTHBHOCTh YyKa3aHHBIX JNO0ABOK OIPEICISIOT
TOJILKO Ha OETOHAX OCHOBHOTO COCTaBa.

Beton koHTpoJIBLHOTO cocTaBa - 6eToH 0e3 100aBOK.

BeToH OCHOBHOIO COCTaBa - 0ETOH KOHTPOJIBLHOTO COCTABA C ONTHMAJLHOM
JIO3UPOBKOM 100ABKH.



OnTuManbHas J03UpOBKa J00ABKH - MUHUMAIbHOE KOJMYECTBO JI0OABKH,
IpHU BBEJECHUH KOTOPO# B COCTAB OETOHA IOCTUIaeTCsl MaKCHUMalbHbIN 3 hekT
JEWCTBUS IO KpuTepusaM 3 pektuBHOCTH B cootBeTcTBUU ¢ ['OCT 24211.

3.3 JloGaBku cieayeT BBOAUTL B OETOHBI C BOJOH 3aTBOPEHHUS.
HemocpenctBeHHO Mepej] UCIOJIb30BAHHEM OIKHUAKHE J00ABKH, SMYJIBCHH,
CYCIICH3UH JIOJDKHBI OBbITh MEepeMellanbl, Cyxue N00aBKku pacTBOpeHbl. Bony,
BXOJIIYI0O B COCTaB J0OaBOK, YYHTHIBAIOT NPH pacyere cocraBa Oetona. B
cyxue OETOHHBIE CMECH BOJTy BBOJIST B OJIHH ITPHEM.

Boja nomkHa cootBeTcTBOBaTh TpeboBanusam ['OCT 23732.

Ilpu ompeneneHnn 3P PEKTUBHOCTH NOPHU3YIOIMUX N00ABOK Ui JIETKHX
OCTOHOB BOJIy B OCTOHHYIO CMECh BBOST B HECKOJIBKO IIPUEMOB.

3.4 B nmabopaTopHBIX YCJIOBHAX 3aMEChl CIEQyeT NMPOBOIUTh HAa CyXuX
3aIIOJIHATEIX.

Ceimyune Matepuaibl JO3UPYIOT Mo Macce. Bomy u pactBopsl (3MyJibcHH,
CycreH3um) J00aBOK [03MPYIOT MO Macce WiM o0bemy. Jlomyckaercs
JO3UPOBaHHE IIOPUCTBIX 3allOJHHUTENCH MO0 00BbeMy € 00s3aTeIbHBIM
KOHTPOJIEM HACBIITHOMU IJIOTHOCTH.

TlorpemHoCTs A03UPOBAHUS IEMEHTA, 3aMOJHUTENEH, BOAbI U H00aBOK HE
JIOJDKHA TpeBbIiath 1%.

3.5TIpo6s1 6eToHHOMN cMecu otouparot o I'OCT 10181.0p6pa3ipl 6eToHa
VTSl Pa3MYHBIX BUJOB MCIBITAHUI M3rOTABIMBAIOT U XPAHAT B COOTBETCTBUH C
TpeOOBaHUSIMH CTAHJAPTA HA KOHKPETHBIN BHJA HCHbITaHHs. KoimdecTtso
H3TOTABIIMBACMbIX 00PA3I0B OTPEACISIOT [0 CTAHAAPTY Ha KOHKPETHBIA METO T
UCTIBITAHHSI.

O6pas3ipl 6eTOHA KOHTPOJIBHOTO B OCHOBHOTO COCTABOB JIOJDKHBI TBEP/IETH B
UJICHTHYHBIX YCJIOBMSIX, 3a WCKIIOUYEHHEM Clly4aeB, Koraa jgo0aBka
HCIIOJIb3YeTCS C LIENbI0 U3MEHEHHS PEIKMMa TBEPICHUsI OETOHA.

3.6 Bpems mpeaBapuTENbHON BBIIEPKKH OETOHA KOHTPOJIBHOTO H
OCHOBHOTO COCTABOB, IIOJIBEPTAEMOr0 B TPOIECCE TBEPJACHHS TEILUIOBOM
00paboTKe, HE IOJDKHO pasandaThes O0ogee uem Ha 20%.

3.7 Tlokazatenp 3(G(EKTUBHOCTH JEHCTBHS J00ABKH IO KPUTEPHUIO
a3 dexmmBHOCTH B cootBeTcTBHU ¢ ['OCT 24211011€HMBAIOT MO CJIETy FOLIHM
JTAnaMm:

- IO IOMParOT 6ETOH KOHTPOJILHOTO COCTaBa, yUHThIBask TpeboBanus 3.9;

- OIpeaAC/HIOT ONITUM AJIbHY 10 JO3UPOBKY ,I[O6aBKI/I;

- CpaBHHMBAKOT ITOKa3aTCIn OeToHHOW cMecH U OeToHA KOHTPOJIbHOTO H
OCHOBHOTI'O COCTAaBOB.

3.8 3} dextBHOCTH T100AaBOK, MOCTY MUBIIUX HA TP EANPHUATAE, OLICHUBAIOT B
CJIe Ty FOTLEH MTOCIIEI0BATEIHHOCTH!

a) OIEHKa COOTBETCTBUS 00aBOK Kputepuio 3¢ dexruBroctn mo 'OCT
24211;

0) onenka 3>(Q(eKTMBHOCTH [I00aBOK NPHMEHUTEIBHO K KOHKPETHBIM



YCJI0BUAM NMPOU3BO/JICTBA.

3.9 DddexktnBHOCT, N00ABOK ClEAYEeT OICHMBATH MPH COOJIONCHHUU
CJIe Ty FOILMX Y CIOBUL:

- GETOH KOHTPOJHHOTO COCTABA JO/DKEH COOTBETCTBOBATH CJIE/IYIOIINM
TpeOOBaHUSIM:

3
a) B TSOKEJIBIX 0E€TOHAX pacxo/l [IEMEHTa JOJDKEH cocTaBisiTh 350kr/M =~ npu
ompeneiennd b deKTMBHOCTH  JEHCTBHS  BceX  J00aBOK,  Kpome
BO3/Ty XOBOBJICKAIOTI[HX.

Junst onpeneneHust 3¢ G eKTHBHOCTH BO3/TyXOBOBJICKAIOIINX JOOABOK Pacxo]

3
LEMEeHTa JI0JDKeH coctaBisith 280kr/m ~ . CrieflyeT HCIOoJb30BaTh JBe (HhpaKkiuu
meons (5-10u 10 -20MM); COOTHOLICHHE (PAKIUI JOJDKHO OBITH IOJI00paHO
HCXOJSl M3 YCJIOBUI MUHHMAJIbHOM yCTOTHOCTH. JIOJI1 MEJIKOTO 3aroIHUTENs

(I’) B 00111eill Macce 3amojaHuTeNeH JODKHA COCTABITh: IPU MCIIOJIB30BAHUH

BOSZ[yXOBOBJ'IeKaIOIJ.[I/IXZ[06aBOK r= 0135 , IpA z[pymxz[06aBKax r= 014;

0) IpU WCIBITAHMM B JIETKUX OETOHaX BO3/yXOBOBJICKAIOIIMX J00aBOK
NPUHAMAIOT CIEAYIOMU coctaB OeToHa: memeHT - 250 KF/M3, HOPUCTHIN
3amoyHATENs - 1100 1 /M3 (30% mo o0bemy ¢pakmum 5-10 MM u 70%
¢paxauu 10-20mm); necok mo ['OCT 8736 - 25Ga/m 3 ;

B) TNpPH UCHBITAHWM B JIETKUX O€ToOHaX MeHoOoOpas3ylmux Jg00aBOK
. 3 .
MPUHUMAIOT CIENyIomuil coctaB OetoHa: meMeHT - 300 Kr/M =, MOPHUCTBIN

3anonHuTens - 1100 1 /M3 (30% mo o6vemy ¢pakmum 5-10 MM u 70%
¢paxuun 10-20Mm);

I) TpHU UCHBITAHMKM B JIETKUX O€TOHax Tra3000pa3yromux JA00aBOK
. 3 .
MPUHUMAIOT CIEAyIOUMid cocTaB OetoHa: memeHT - 300 kr/m ~, KpymHBIN

MOPHUCTBIA 3amosHuTeN b - 800 1 /M3 (30% mo obwvemy dpakiuu 5-10 MM U
70% - ¢ppakuuu 10-20mMMm); nmopucTelil necok rpynnsl 1 mo I'OCT 9757 - 300

J'I/MS;

) ONITHMAJIEHYO JI03UPOBKY J00ABKH HOJOUPAIOT CIICAYIOLMIHM 00pa3oM.

B OetoHHBIE cMecH BBOJAT NOOABKH B KOJIMYECTBE, PABHOM TPaHHYHBIM
3HAYCHUSAM, YKa3aHHbBIM B HOPMAaTHBHOM NOKyMEHTalMu Ha N00aBKy ¢ 2-4
NPOMEKYTOYHBIMU JO3UPOBKAMH NOOABKH, OTIMYAOIIUMHUCS IPYT OT Apyra
Ha 20-30%. C1posr rpaduIecKyio 3aBUCHUMOCTb, CBS3BIBAIOIIYIO MOKa3aTeN
KadyecTBa OCTOHHBIX CMeceil M /uin OCTOHOB, SIBISIIOLIMXCA KPUTCpUEM
3 dexmBrOCTH Mo ['OCT 24211 ¢ 103UpPOBKO#i 100aBKH:

- paboTy MPOBOIAT MNPHU TeMIEpaType OKPYXKAIOIIET0 BO3AyXa H
Matepuano (20+5)C, 3a uckmoueHueM pabOThl C MNPOTHBOMOPO3HBIMHU
no0aBKaMUu;

- TEIIOBYI0 00paboTKy OETOHOB HPOBOJIT B MPOMAPOYHOW Kamepe Io
pexumy 3+3+6+24 npu Temneparype uzorepmudeckoro nporpesa 80°C mist

nopmianmieMenTa 1 90°C [y NUTAaKOTIOP TIAHIEM €HTA.

3.10 DddekmuBHOCT, n00aBOoK 1o 3.8 ONEHHWBAIOT B Jjabopatopuu



NpCANpUuATAA U Ha IIPOU3BOJACTBC IIPU CO6J'I}OZ[€HI/II/I CJICay FoIux yCJ'IOBPIﬁ:

a) HM3rOTABIMBAIOT OETOH KOHTPOJIbHOIO MW  OCHOBHOI'O COCTaBOB,
NPpUMEHSACMbIX HA IPOU3BOICTBE,

6) B 1abOPATOPHBIX U POM3BO/ICTBEHHBIX YCIIOBHUSIX YTOUHSIOT BEIOPAHHY IO
1o 3.91 onTUMAaNTBHYI0 IO3UPOBKY TOOABKH C YUETOM IIEJM €€ IIPUM CHECHNS,

B) paboTy MpPOBOJAT MNpH TeMIepaType OKPYXKAaIOIIero BO3ayXa W
MaTepHuaoB, COOTBETCTBY FOIUX yCIOBUSAM IIPOHM3BOICTBA;

) TEIIOBYI0 06paboTKy OETOHOB MPOBOST MO PEXKUMAaM, MIPHUHSITHIM Ha
TPOU3BOJICTBE:

- B 1a0OPATOPHBIX YCIOBUIX - B JAOOPATOPHOIT IponmapoYHOi Kamepe;

- B TIIPOMU3BOJACTBCHHBIX YCJIOBHAX - BMCECTC C COOTBCTCTBYHOIIHUMH
H3ACITMAMU U KOHCTPYKIUAMH.

3.11 Konm4ecTBO MCHBITAHUNA MO ONMpeneseHUI0 3¢ (HEeKTUBHOCTH IeHCTBHS
J00aBOK JJOJDKHO COCTABJIITh HE MEHEE TPEX T KaKAOTO IapaMeTpa KauecTBa
GetoHHbIX cMmeceid u/umm GetonoB. IludpoBbie 3HaueHHs MOKa3aTeNei
KadyecTBa OCTOHHBIX CMeceil M OCTOHOB PAaCCYMTHIBAIOT MO CTAHAAPTAM Ha
KOHKPETHBIC METO bl UCTIBITAHUH .

3.12 DpdexTMBHOCT, BHOBb pa3padaTbiBa€MbIX N00ABOK OIICHHBAIOT IO
npuioxeHnto b, D QeKTMBHOCT JI0OIDKHA COOTBETCTBOBATh KPHUTEPHIO
s dexmBrocTn ['OCT 24211.

3.13/T06aBKU TODKHBI KMETh TOKYMEHT O KaueCTBe.
3.14 CpenctBa  wu3MepeHMs, HCHOBITATeJbHOE  00OpyJOBaHHE U

HpI/ICHOCOGHCHI/IH JIOJDKHBI OBITh aTTECTOBAHBI 1 NOBEPCHBI B YCTAHOBJICHHOM
MopsaKe.

4 O1oop npod 100aBOK

4.1 Jlns otbopa mpoO XUMHUYECKHX J00aBOK MPUMEHSIOT COCY/IpI,
npucnocooenust u npo6ootoopuukd mo ['OCT 6732.2,U3roToBICHHBIC U3
MaTepuasoB, YCTOWYUBBIX K JEHCTBHIO J00aBOK (CTEKIO, MIIACTMACCHI,
HepIKaBEIOII[as CTANIb, JJATYHb U JIp. MaTEPHAJIbI).

4.2 OroOpaHHble B BBIOOPKY YNAKOBOYHBIC €IMHUIBI (MEIIKH, OOYKH,
LUCTEPHBI U T.I1.) IPEIBAPUTEIHHO J0DKHBI OBITh OUHIIEHBI OT 3arpsI3HEHUIA.

4.3 TlpoObI cneayeT OoTOMpATh B YCJIOBHAX, HE BIMSAIOUIMX Ha CBOICTBa
OpOJyKTa W HCKIOYAOIINX BO3MOYKHOCTh M3MEHECHHS COCTaBa MpOOBI, ¢
y4eToM TpeOOBaHHIi CTAHJAPTOB Ha JAHHYO PO Iy KIHIO.

4.4TIpoObI OTOMPAIOT IO CIIEAYIOIIEH cXeMe:

- OT yIaKOBOYHBIX €IMHUI], BBIOPAHHBIX JUISI KOHTPOJIS, OTOMPAIOT TOUSTHBIC
npooHwI;

- 13 TOYCYHBIX IPOO COCTABIIIOT 00BEIMHEHHY O IPOOY;



- 0T 00BbeAMHEHHO TPOOBI OTOMPAIOT CPEIHIOIO POOY .

45 Toueunsie mpoObl  chiydyux 706aBOK  (IOPOIIKOOOPA3HBIX,
rPaHyJMPOBAHHBIX U T.II.) OTOUPAIOT M3 JHOOBIX TOYEK MACCHI MPOJYKTa MO
BCEHl TOJIIMHE CJIOS MPHU HOMOIIM METAIUNTMYECKOTO LIyma, TpyOOK, KOBIICH U
MEXaHUYECKUX TPOOOOTOOPHHUKOB.

[IpoOsl clekaBIIMXCS NPH XpaHEHHH WM TPAHCIOPTHPOBAHUHU NOOABOK
U3MENBYAI0T.

4.6 ToueuHble IPOOBI MACTOOOPA3HBIX T00ABOK OTOMPAIOT U3 JIFOOBIX TOUCK
Macchl MPOJIYKTA IO BCEHl TOJIIMHE CII0s MPH HOMOIIH METANIYECKOTO IIIyTia
WM TPy OOK.

4.7 To4yeuHble TPOOBI KUIKUX T00aBOK (JKUAKOCTH, PACTBOPHI, CYCIICH3HM)
OTOMPAIOT TOCJE TIIATEIHHOTO MEPEMEIIUBAHUS MPHU IMOMOIIU CTCKISTHHBIX
TpyOOK C OTTIHYTHIMH KOHIIAMH, CTCKISIHHBIX WIIM METAJUIMYCCKHUX MUIETOK,
HOTPY KHBIX KPYXKCK WM OaHOK M CIHCIHAIBHBIX OaHOK C KPBIIIKAMHU MM
KOJITaYKaM ¥ yIsl B3ATUS P00 M3 JIFOOBIX CJIOCB MPOIyKTa.

[orpy>kHbIe KPY>KKH WK OaHKU JOJDKHBI HIMETh PYYKH JOCTATOYHOW JUTMHBI
JUTs OITy CKaHUsI Ha JTHO JIF0OOH eMKOCTH.

[po6bI xHUAKKX J0OABOK W3 MUCTEPH OTOMPAIOT M3 BEPXHETO, CPEIHETO W
HI)KHETO CJIOEB MO OJHOH MpoOe B COOTHOIIEHHH MO 00beMy 2:3:2.
HomyckaroTcss JApyrue COOTHOUICHUST B COOTBETCTBHM C HOPMATHUBHOM

JIOKyMEHTaluen.

4.8 Bce oToOpaHHBIC TOYEYHBIC MPOOBI COCIUHSIOT BMECTE, THIATEIHHO
HEePEeMECIIMBAIOT M Oy Yal0T 00bSIMHCHHY IO IPOOY .

49 U3 oObemuHeHHOW 0POOBI METOJOM KBapTOBaHHs (I CHIMYYHX
HPOJIYKTOB) MK 0TO0Pa (IS KMIKKX M ITACTOOOPa3HbBIX IPOAYKTOB) MOTyYal0T

cpenHoIo pooy.

Macca cpeaHeit mpoObl JO/DKHA OBITh JOCTATOYHOW JUIST TPEXKPATHOTO
OTIpeJICNICHHS BCEX HOPMHUPYEMbIX IOKa3aTeiel KauecTBa 100aBKH.

410 W3 xpaHWIMI] Yy H3rOTOBUTEN TPOOBI OTOMPAOT OT KaXJAOH
3arpy’kaeMo¥ B HEro TEXHOJIOTMYECKOM MapTHH MM PAaBHOMEPHO U3 MOTOKA.

[poOsI KUIKUX IPOIYKTOB U3 LHCTEPH M XPAHWIIHIL IOy CKaeTcsi Opath BO
BpeMs cimBa (B Hauase, Cepe/IHe U KOHIIE).

4.11 Cpeantoro mpoOy MOMENIAIOT B YHUCTYIO CYXyl0 CTEKIIHHYIO HIIH
HOJIMITUICHOBY IO OaHKY HJIM OYTBUIKY U IUIOTHO 3aKPBIBAIOT.

Cpenntoro npo0y MmoponIKooOpa3HbIX HIIM TBEPIBIX P OLYKTOB IOy CKAeTCs
MOMEIIATh B ITOJIMITHICHOBBIH ITaKET.

4.12Ha cocypl ¥ makeThl CO CpeaHel Mpo0oil HAKICHBAIOT WM HAJEKHO
MPHUKPETIISIOT STHKETKH C YKa3aHUEM |

- HANM CHOBAHUS JOOABKHU U NP EANPUSITHSI-U3TOTOBUTEIIS;
- HOMepa MapTHH,

- 1aTel 0TOOpa MPOO;



- (haM MK JIHLIA, TIPOU3BOJUBILETO OTOOP.

5 OnpenesieHne coOTBETCTBUS KpUTEPHIO 3 (PPeKTHBHOCTH 100aBOK,
PeryJupyronmx cBoicTBa OETOHHBIX CMeceil

5.10npenenenue 3¢ G eKTUBHOCTH MIACTH( UIHP Y IONIUX 100aBOK

DddextuBHOCTh  MIACTUGUIUPYIONICH  J00aBKH  ONPENCAIOT IO
U3MCHCHHIO TOJBH)KHOCTH OCTOHHOW CMECH M MPOYHOCTH OCTOHHBIX
00pa3IoB NocJIe TeIIoBOH 00pabOTKH U TBEPACHUS B HOPMAJIBHBIX Y CIIOBHSIX.

5.1.1CpencTBa UCHBITAHNS U BCTIOMOTATENLHBIE YCTPOICTBA

5.1.1.1 /ina onpenenenuss 3¢ HeKTUBHOCTH MIACTH(UIMPYIOMHX J00aBOK
NPHUMEHSIOT CPEACTBA MCIBITAHUS U BCIIOMOTraTebHble ycTpoiicta no ['OCT
10180u I'OCT 10181.1.

5.1.2[Tops 10K MOATOTOBKYU K IIPOBEICHUIO HCIIBITAHHS

5.1.2.1Tlepea mpoBecHUEM HCIBITAHUN MEJIKHHA M KPYIHBIA 3aM0JHATEIN
BBICY LLINBAIOT.

5.1.2.2 B3pemmBaroT cocTaBimsoomme OeToHHON cmecu. I[lorpemrHocTs
JIO3UPOBAHMSA COCTABIIOIINX MaTepUaoB - He Oonee 1% 1o Mmacce.

5.1.2.301MepeHHOE KOJIMYECTBO A0OABKH CMEIINBAIOT C BOJOM 3aTBOPEHUS.

5.1.3[Mops ok MpOBEACHUS HCTIBITAHHUS

5.1.3.1 [IpuroTaBnuBalOT OETOHHBIC CMECH KOHTPOJBHOIO H OCHOBHBIX
COCTABOB C OJMHAKOBHIM BOJIOLEMEHTHBIM OTHOIICHUEM; IIOIBIKHOCTB

KOHTPOJIbHOTO COCTaBa IPUHUMAKOT 2-4cm.

5.1.3.2 lnst GeTOHHBIX cMecel ONpeeNaoT MmoaABmKHOCT, mo ['OCT
10181.1.

5.1.3.3 3 GeTOHHBIX CMeCeil M3roTaBIMBAIOT 00PAa3Ibl WIA OMPEACICHHUS
MPOYHOCTH HA CHKATHE.

5.1.3.4 OGpasupl MOABEPralOT TEIJIOBOW 00paboTKe (Ha 1Ba CpoKa
UCTIBITAHUN U/WJIM OCTABISIIOT TBEPJETh B HOPMAJBHBIX YCIIOBUSIX HA TPU CPOKA
UCIIBITAHH).

5.1.3.506pa3mus! ucneiThiBatoT Ha cxxkatie mo ['OCT 10180:

- TIPOIIEIINE TEIUIOBYI0 00paboTKy - uepe3 4 4 mocie Hee U B Bo3pacte 28
CyT;

- TBEpICBIINE B HOPMAaJIbHBIX yCIOBHUSX - B Bo3pacte 3,7u 28cyT.
5.1.4TIpaBuia 06pabOTKK pe3yJibTaTa UCITBITAHHS
5.1.4.1 DddexTuBHOCT MIACTUPUIMPYIONIEH CHOCOOHOCTH JI00aBOK

OLICHUBAKOT II0 HM3MCHCHUIO yz[060y1<nam>IBaeMocm OETOHHOW CMECH H
MMPOYHOCTH 0eToOHa OCHOBHOTO COCTaBa II0 CpPaBHCHHIO C OETOHHOM CMECHIO U



OCTOHOM KOHTPOJIBHOTO COCTaBa B coOTBeTcTBUH ¢ TpeboBanmsmMu ['OCT
24211.

5.1.4.206pab0TKy pe3yJbTaTOB HCIBITAHUS MPOYHOCTH OETOHA HA CHKATHE
BeayTmo ['OCT 10180.

5.1.4.3Pe3ybTaThl HCIIBITAHUIN 3aHOCAT B Ky PHAJ, B KOTOPOM JIOJDKHBI OBITh
npeIyCMOTPEHBI ClieAyonue rpadml:

- laTa IPUTOTOBJICHU 3aMeca,;

- MApKHPOBKa 00pas3IoB;

- HANMCHOBaHHUE JOOABKHU U €€ I03HPOBKA;

- IO JIBYDKHOCTh, OTIpeieNsieMasi 0Caikoil kKoHyca OeTOHHOI cMecH;
- YCIIOBUSI TBEpICHUS OCTOHA,

- laTa UCTIBITAHUS OCTOHHBIX 00Pa3IOB 1 BO3pacT OETOHa;

- IpOYHOCTH OeToHa Ha cxatue mo 5.1.3.5.

5.2 Onpenenenue 3¢ G eKTHBHOCTH CTAOMITM3UP Y FOIIIUX u
BOJIOYIEPIKUBAIOIIHX I0OABOK

D HEeKTUBHOCTh CTAOWIM3HPYIOUIEH | BOJOYIACPKHUBAMOIIEH T00aBKU
OTIPEJICISIOT 10 M3MCHEHHIO TOKa3aTeliel paccianBaeMOCTH -BOIOOTACIICHHS
U PacTBOPOOTIEIICHH OCTOHHON CMECH.

5.2.1CpencTtBa UCTIBITAHUS U BCIIOMOTATENIbHBIC YCTPONUCTBA

5211 Jlns onpeaeneHuss 3GPEKTUBHOCTH  CTAOWIM3HPYIOIIUX U
BOJOYACPKUBAIOUIMX NO0ABOK MNPHMECHSIOT CPEACTBA  HCHBITAHUS U
BCroMoratenbHbie yetpoiictea mo I'OCT 10181.4.

5.2.2ITops 10K MOATOTOBKYU K IIPOBEICHUIO HCIIBITAHHS

5.2.2.1IToaroToBKa MaTepuajoB U UX J03upoBaHue - o 5.1.2.

5.2.3[Mops 1ok mpOBeACHUS HCTIBITAHHUS

5.2.3.1TIpuroTaBimmBaroT OGETOHHbBIE CMECH OCHOBHBIX COCTABOB C MapKoi
o ynob6oyxknaasiBaemocTtu [15.

5.2.3.2 Jlna OCTOHHBIX CMecell ONpeeisaioT TIOKa3aTelM BOJO- U
pactBopooTaeneHus mo I'OCT 10181.4.

5.2.4TIpaBuna 06paboOTKK pe3yJibTaTa UCITBITAHHUS

524.1 Dd¢extuBHOCTh CTAOWIM3UPYIONUX H  BOJOYICPKUBAIOIINX
J00aBOK OIICHUBAIOT 110 M3MEHEHHIO BOJO- U PACTBOPOOTICICHHS OCTOHHOM
CMECH OCHOBHOTO COCTaBa MO CPaBHEHHIO C OETOHHOI CMEChI0 KOHTPOJIBHOTO
cocTaBa B COOTBETCTBUU ¢ TpeboBanusasmu ['OCT 24211.

5.2.4.2Pe3ynbTaThl HCOBITAHHUI 32aHOCST B )KyPHAI, B KOTOPOM JIOJDKHBI OBITh
npeIyCMOTPCHEI ClieAyonue rpadbl:



- JJaTa U3rOTOBJICHUS 3aMeca;

- HaMMEHOBaHKe T00ABKH U €€ JI03UPOBKA;

- ocaJika KoHyca OE€TOHHOM cMecH;

- pe3yJIbTaThl OTIPEICIICHHS PACTBOPOOTIACICHHUS U BOIOOTICICHHUS.

53 Onpenernenue 3¢ G eKTHBHOCTH J06aBoK, YTy 9IIAFOIIHX
HepeKavynBaeMOCTh OETOHHON CMECH

O¢ddexmBHOCT, N00ABKM, YIyYINAIOMICH MEPEKaYNBAEMOCTh OCTOHHON
CMECH, OLCHHMBAIOT IO COXPAaHCHHIO TIOIBIDKHOCTA M IOKa3atesel
pacciianBaeMOCTH CMECH JIO0 | IOCJEe epeKaYHBaHHsI CMECH Yepe3 HACOCHY O
YCTAaHOBKY .

5.3.1CpezcTtBa HCTIBITAHUS U BCIIOMOTATENIbHBIC YCTPONUCTBA

5311 Mna ompeneneHuss 3G GEKTHBHOCTH J00aBOK, YJIyUIIAFOIINX
HepeKayuBaeMOCTh OETOHHOW CMECH, MPHUMEHSIOT CPEJCTBA HCIBITAHHS H
BcroMoratenbHbie yctpoiictea mo ['OCT 10181.1u 'OCT 10181.4.

5.3.2[lops 10K MOATOTOBKYU K IIPOBEICHUIO HCIIBITAHHS

5.3.2.1 OtkpeIThIii KOHEN O0ETOHOBOJA HAMPABIAIOT B MPHEMHBIA OyHKEp
O6eToHOHAcOCA.

5.3.2.2 Ilepen mpoBeleHHEM HCIBITAHUI 4Yepe3 HACOCHYI YCTaHOBKY
NPOKAYMBAIOT I[IEMCHTHO-TIECUaHBIi pacTBOp coctaBa 1:3 mo Macce
(uemeHT:ecoK) ¢ Mapkoi 1o yao6oykiaasiBaeMoctd [13. O6beM yKa3zaHHOTO

3
pacTtBopa JIoJokeH ObITh He MeHee 0,5M
5.3.2.3[loaroToBKa MaTepuaioB U UX AO3UPOBaHueE - Mo 5.1.2.

5.3.2.4MakcuMaJIbHBIN pa3Mep 3€peH KPYMHOTO 3aMOJHUTENS HE JOJDKEH
npeBbIaTh 20MM.

5.3.3llopsaok mpoBeACHUS UCTIBITAHUS

5.3.3.1 [IpuroTaBnuBalOT OCTOHHBIC CMECH KOHTPOJBHOTO M OCHOBHBIX

COCTaBOB ¢ MapKoi 1o yno0oyxkimampiBaeMoctr [13 06peMoM He MeHee 0,8M 3
kaxpas. CMecu 3arpykaroT B NPHEMHBIH OyHKep OCTOHOHAcoca, IIe HX
MEePEMCIIUBAIOT B TCUCHUE 2 MUH, TIOCJIC Yero ONPEICISIOT MOABHKHOCTD 110
I'OCT 10181.11 paccmanBaeMocCTb 110 5.2.

5.3.3.2 BeroHHble cMecH TIepeKaynBalOT Yepe3 OETOHOHAcoC WpH
MaKCHMaJIbHOH TIPOM3BOIUTEIIFHOCTH, QUKCHPYS YCTAHOBHBIIEECS TaBICHHUE B
TUIPOCUCTEME Yepe3 KaXKIY0 MUHYTY.

5.3.3.3 /I GeToHHO# cMecH C NOOaBKaMH ITOCIE WX HMEpEKAYMBAaHUS W
MOCTYIUICHHSI B MPHUEMHBIH OYHKEp MOBTOPHO OMPEIEISIIOT MOJBHKHOCTh M
paccilanBaeMoCTb.

5.3.4I1paBuma 06paboOTKU pe3yibTaTa UCTIBITAHNS

5.3.4.1 Tloka3aTenu TOJIBMKHOCTH W pPacClAMBaeMOCTH OCTOHHOW cMmecH
OCHOBHOTO COCTaBa C JOOaBKOW, YJydYINarolleil IepekadnBacMoCTh, HE



JOJDKHBI YXYy AIIATbC ITOCJIC IIEPCKaYMBaHHA CMECH YCPE3 0EeTOHOHACOC.

5.3.4.2[1o noka3aHKUsIM MaHOMETPA ONPECISIIOT CpeIHEe apUpMeTHIECKOe
JaBIcHHE B THIPOCHCTEME TMpH IIepEKauYMBaHUKM OCTOHHON CMecH
KOHTPOJIBHOTO U OCHOBHOTO COCTABOB.

5.3.4.3Pasnocts gapnernii AP %, paccuuThIBAIOT IO (OpMYJie

PP,
AP =X _210Q @
R

rae R( - IIOKas3aTeCJlb OaBJICHUA, HOJ'Iy‘-IaeMI:Iﬁ npu nepeKadyuBaHUU

0eTOHHOU cMecH KOHTPOJbHOTO cocTaBa, MIla;

P;[ - IMOKas3aTejib NaBJICHUA, HOJ'Iy‘-IaeMI:Iﬁ npyu nepexKavyrMBaHuU OCTOHHOMU

CMeCcH OCHOBHBIX cocTaBoB, MIla;

P = PK.Cp (1-164CV), 2
P, = P)I_cp (1-2164CV), (©))
+ + ...+

PK.Cp - PKl PKZ PKI’], (4)

n
Py+Py+..+P
> ep = 1 it ﬂn, ©)

n

rae R<11 PK2, PKn - 141, 244, ..., N-it nokasatenu naBiicHUs, MOJy4aeMbie

MpH NepeKauyuBaHUHU 0ETOHHOW CMeCH KOHTPOJbHOTO cocTaBa, MIla;

P/:[l’ Pz(2, sz- 11, 24, ..., N-il mokasatenu naBneHus, MoJy4aeMblie IpU

nepeKauynBaHNM OETOHHON CMeCH OCHOBHBIX cOcTaBoB, MIla.

5.3.4.4Pe3ynbTaThl UCIIBITAHUS 3aHOCST B )KYPHAJ, B KOTOPOM JIOJDKHBI OBITh
MpeayCcMOTPEHBI cleyoiue rpadbl:

- IaTa M3rOTOBICHHUS 3aMeca;
- HAUME€HOBaHUE NOOABKU U €€ TO3UPOBKA;

- ocajgka KOHyca W paccilauBaeMocCTh OCTOHHOH cMecH OO0 H IOcle
nepexKaunBaHus yepe3 6ETOHOHACOC;

- IOKa3aHHus MaHOMeTpa;
- pe3ynbTaThl pacuyerta mo 5.3.4.3.

54 OnpenencHue 3¢ ¢ eKTUBHOCTH n06aBoK, peryIupyomux
COXpaHAEMOCTh OCTOHHOW CMECH

D¢ dexTuBHOCTD M00aBKH, peTyIUPYIOMEH COXpaHIEMOCTh OETOHHOH
CMECH, OIpPENeNAI0T CPaBHEHHEM CKOPOCTH HW3MEHEHHUsS I10JBHKHOCTH
OCTOHHOH CMECH OCHOBHOTO U KOHTPOJILHOTO COCTABOB.



5.4.1.CpencTBa uctibITaHUS  BCIIOMOTATENIbHBIE YCTPOMCTBA

5.4.1.1.CpenactBa ucnbsiTaHus ¥ BCIIOMoTaTelbHbIe ycTpolctBa - o ['OCT
10181.1.

5.4.2.TTopsa0K MOArOTOBKU K MIPOBEICHUIO UCITBITAHUS
5.4.2.1IToaroToBKa MaTepHANIOB U UX J03UpOBaHue - Mo 5.1.2.
5.4.3.IlpoBeaeHne KOHTPOJISA

5.4.3.1. llpurotapnuBaroT OCTOHHBIE CMECH KOHTPOJBHOTO M OCHOBHBIX
COCTaBOB ¢ MapKoi 1o yaoboykiagpiBaeMoct [13.

5.4.3.2. ]Ina OCTOHHBIX CMecCed OMpeAeNAoT MoABMKHOCT, mo ['OCT
10181.18 Teuenue Tpedyemoro BpeMenu. [lepBoe onpeeneHne moaBuKHOCTH
OCTOHHBIX CMECEl BBIMOJHAIT HEMOCPEJCTBCHHO IMOCIEe OKOHYAHHS HX
NEepEeMCIINBaHNs, IOCICAYIONEe - 4Yepe3 OIPEACICHHBIC MPOMEKYTKH
BpEMEHU: 1 OETOHHBIX cMecel 6e3 100aBok - uepe3 20 MuH, ¢ JoOaBKaMH -
yepe3 20-60 MuH (B 3aBUCUMOCTH OT HasHaycHHs 100aBKu). I10IBUKHOCT
OTIPEICIISIOT IO JOCTIKEHHsI OSTOHHOM CMEChI0 0CaJKi KOHycCa 2 CM.

5.4.3.3.00beMBI 3aMECOB J0JDKHBI OBITh JOCTATOUHBIMHU IS TOTO, YTOOBI
JUIST KaXJIOTO OTIPENCNICHHUs IOMBIKHOCTH OETOHHOW CMECH HCIOJIb30BaTh
OTIENIbHY10 IPOOY.

5.4.3.4 UcpiTyeMy0 MOPIHIO OCTOHHOH CMeCH MepEeMEIIMBAIOT Mepen
KaXIbIM OMNMpeAeicHHeM TOMBIKHOCTH. OcTalbHYyI0O OETOHHYIO CMECh
YKPBIBAIOT BIAXKHOW TKAHBIO WM TOJHMATUICHOBOM TUICHKOH M OCTABISIOT 10
CJICY FOIETO UCIIBITAHHUS.

5.4.4TIpaBuna 06pabOTKK pe3yJibTaTa UCITBITAHHS

5.4.4.1 Tlokazatenb H3MEHEHHs BPEMEHH COXPAHCHHS I10JIBUKHOCTH

11,

OeToHHOM cMecH “4nm ompenensoT mo Gpopmye

. =-2 ©)

rac T):[ - BpeMsA NOTEPU MOABUKHOCTH OETOHHOW CMECH OCHOBHBIX

COCTAaBOB OT UCXOIHOW BEJIMYHMHBI (17) 0 2¢M, MHUH,

Ty - BpeMsI IOTePHU MOABHIKHOCTH OETOHHOI cMecH KOHTPOJBHOTO COCTaBa

OT UCXOJHOM BEJIUYHHBI (17) 0 2CM, MHH.

5.4.4.2Pe3ynbTaThl HCIBITAHUSA 3aHOCAT B Ky PHAJ, B KOTOPOM JIOJDKHBI OBITh
[peayCMOTPEHBI ClieyoLiue rpad bl

- laTa U3rOTOBJIEHUS 3aMeEca,
- HaUM €HOBaHUe J0OaBKU U €€ T03UPOBKa;
- 0caJKa KOHyca OETOHHOM cMecH 10 BpEMEHH,

- BpeMs MOTEPH MO ABUIKHOCTH OETOHHON CMECH OT HCXOIHOM 110 2CM;



- pe3ynbTaThl pacuera no 5.4.4.1.

55 Omnpenenexue s dexmrBHOCTH BO3/Iy XOBOBJICKAIOIIIIX u
neHo00pasyronmx 106aBok (st 1erkoro 6eToHa)

D¢ PeKTHBHOCTh BO3MyXOBOBJCKAIONIEH W TEHOOOpasyromie J00aBKu
OIIEHHMBAIOT MO MOTEpPE BOBJICYCHHOTO BO3MyXa MPH COXPAHCHHUH MPOYHOCTH
0eToHa ¢ 100aBKO.

5.5.1CpenctBa ucnbITAHNS U BCTIOMOTATENLHBIE YCTPOICTBA

55.1.1 Jina onpeneneHuss 3(PpHEKTUBHOCTH BO3MyXOBOBJICKAIOIIMX U
NEeHO00pa3yomuX 100aBOK B JISTKMX OCTOHAX TPUMCHSOT:

- BECBI 1abOpaTOPHBIE;

- IPOTHUBEHB;

- Ta0OPATOPHYI0 BUOPOILIOIIAIKY;

- hopMmBbI 1t 00pa3ioB-kyooB ¢ peopom 150mm mo I'OCT 22685;
- TabOpaATOPHYIO MPONAPOYHYIO KaMepy;

- IPeCChl UCIBITAHMUS Ha CIKATHE;

- 1a0OpaTOPHBIA CMECHUTENh MPHUHYAUTEILHOTO NEHCTBHMS BMECTUMOCTBHIO
30-401 ¢ urciaom o6opotoBs jonacrteit 30-4006/MuH;

- neHTpoOeKHbI Hacoc tuna 1,5K-6 mis B30MBaHHMs TEXHHYECKOU MEHBI C
yucioM 06opoT1oB He MmeHee 140006/MuH;

- MepHbI# MeTaumueckuii cocyamno ['OCT 10181.2;
-apeometpsl mo "OCT 18481.

5.5.2[Tops 10K MOATOTOBKYU K IIPOBEICHUIO HCIIBITAHHS

. 3
5.5.2.1PacueTHy0 IIOTHOCTh OETOHHOW cMecu P, KI/M ~ , OIPeleNsIoT 1o

bopmyne

p = [1I[ + 11p, + [T +160

Il 3.
rae H Hu - pacueTHbIC PACcXObl IEMEHTA U TeCKa, Kr/M |

pK - HaCbIlTHAA MJIOTHOCTb KPYIMHOT'O IMOPUCTOTO 3aIIOJIHUTEII, Kr/M )

160 - opHEHTHPOBOYHBIH CyMMapHBIH pacxoa BoAbl U 00aBku (HEHBI),
Kr/M 3 .

5.5.2.2Texandeckyo MeHy U3 MeHOo00pa3yrome 100aBKu MPUTOTABINBAIOT
C MOMOIIBIO LIEHTPOOEKHOTO Hacoca, 000pPyI0BAHHOTO NPHUEMHON BOPOHKOH
Ha BXOJHOM OTBEPCTHUHM W IUIAHTOM MOJAadY¥ MEHBI - HAa BEIXOJHOM. Pabouyro
KOHILEHTpAallMI0 MeHooOpa3oBaTeds M CKOPOCTb IIOJAa4Hd €ro B HACOC
YCTAaHABIMBAIOT W3 HEOOXOOUMOCTH TIOJYyYEHHS TEXHHUYECKOH TEHBl C

(7)



KpaTHOCTBIO OT 4 10 10.

5.5.2.3KoHnieHTparuio pabodero pacTBopa BO3AyX0BOBICKAIOIIEH 100aBKU
Ha3HAYAIOT UCXOMS M3 TPeOOBAHUI HOPMATUBHO-TEXHUYECKOW JIOKYMEHTAIIUH
Ha Hee U KOHTPOJUPYIOT €€ IUNIOTHOCTh C MOMOIIBIO apeoMeTpa.

5.5.2.4IToaroToBKa COCTABISIOIINX OCTOHHON CMECH U MX JJO3UPOBAHHE - IO
5.1.2.

5.5.2.5Pacx01 BOIbI Ha 3aM€C ¥ JIO3UPOBKY J00ABKM YCTAHABIMBAIOT HCXO IS
U3 YCIOBHUM IOJIydeHHs JIETKOOCTOHHOM CMECH CJIMTHOW CTIPYKTYpBI €
noaBMKHOCTRIO 1-2 cM, ompenenennoid mo ['OCT 10181.1,u mIOTHOCTHIO

Menee pacuetHoi Ha 50-100kr/m 3 ,onpenenennor mo 'OCT 10181.2.
5.5.3IIpoBeneHune KOHTPOJIS

5.5.3.1 TIpuroTaBiMBarOT JETKOOCTOHHYI0 CMECh OCHOBHOTO COCTaBa
o6beMoM 20 11 B 1a0OPAaTOPHOM CMECHTENIC IPUHY AUTCIBHOTO JCHCTBUS PH
creayouiei [I0CJIEA0BATENLHOCTH 3arpy3Ku KOMIIOHEHTOB u
PO IOJDKUTEILHOCTH UX IIEPEM EILUBaHUSL.

Buauane B mpeABapHUTENIbHO YBIAXHEHHBI CMECHUTENb 3arpy’KaroT
MOPUCTBIN 3alOJHUTEND, LEMEHT, necok U 80-90% Boapl C y4yeToM BO/bI,
coJepiKamieiicss B pacTBOpe BO3IyXOBOBJICKAalOMIeH 10oOaBkM (WM B
TEXHUYECKON neHe), u nocyue 30 c. nepeMelnBaHus BBOJAT MUHUMAJbHYIO
nopuyi0  pabodyero pacTtBopa  BO3IyXOBOBJICKAalomieH J00aBKkH (WM
TEXHUYECKOH MEHBI).

Yepes 60 c. paboOThl CMECHUTEISI OTPECTSIOT TNIOTHOCTh OCTOHHOW CMECH.
[Ipu HamMuuK HECIMTHOHW (KPYTHOTIOPHUCTOM), I OTCYTCTBUHU MOPHU30BAHHOM
CTPYKTYpHl, WM IpH IUIOTHOCTH OOJBIIEH, 4eM pacyeTHas, I0OaBISIOT
BTOPYIO IOPIIMIO BO3IYXOBOBJICKAIOIICH J00ABKH (MM TCXHUYCCKOH NEeHEI). B
clydyae MEHbIIEH NOJBWKHOCTM CMECH J0oJMBaloT Boxy. IloBropHoe
nepeMenBanme NpoaopkaoT 60c. ¢ mocneayonei NnpoBepKkoi CTpyKTyphl U
IUIOTHOCTH cMecH. [lofoOHBIE omepanyy IMOBTOPSIOT [Ba-TpU pasza Jio

o 3
MOJTy4EHHS CIMTHON CTPYKTYPbI CMECH U IIIOTHOCTU Ha 50-100Kr/M = MeHbILE
pacdetHoil. OOmas MPOJOIDKUTEIEHOCTh NIPUTOTOBICHUS CMECH B Ipolecce
UCTIBITAaHUS I0OABKY JI0DKHA COCTABILITE He Oosee 180-200c.

5.5.3.2 B ciyuyae, eciu mociae BBEICHHUS B CMECUTENb I[EPBON WM
OYepPETHON MOPIMH BO3/IYXOBOBICKAOIIEH NOOABKU (MM TEXHHYECKOH MEHBI)
IUIOTHOCTh CMECH IIPH CIMTHOM CTIPYyKType OyIeT 3HaYWTeILHO MEHBIIE
pacdeTHOl, WCIBITAHUE MPOBOJAT IOBTOPHO INPH YMEHBIICHHBIX PacXolax
J00aBKH.

Ecrmm mpu BBeZieHWM OYepeHON MOPIUHM BO3IyXOBOBJICKAIOMICH 00aBKU
(uM TIeHBI) HAOJIOAACTCS TEHICHIMS K YBEIMYCHUIO CIIMTHOCTH CTPYKTYPBI U
YMEHBIICHUIO IUIOTHOCTH, HO TpeOyeMblii 3ddekr He mocturaercs, TO
9KCIIEPUM EHT OBTOPSIOT ITPH YBEIMYCHHBIX PACX0,1aX I00aBKHU (HUJIH TIEHBI).

5.5.3.3[IpuroToBieHHY0 GETOHHYIO CMECh BBITPY)KAIOT HA yBIAKHCHHBIN
npotuBeHb. M3 gactn cmecu mo ['OCT 10180 opmyroT Ba Kyda ¢ pedpom
150 mM. IlpomospkuTenbHOCT YIUIOTHEHHMA cMecu - 10-15 c. Omnpenerstor
IUIOTHOCTh OETOHHOH CMEeCH W MOJCYUTHIBAIOT (AKTHUCCKHE PaCXOIpI
MarepuanoB mo ['OCT 27006. o T'OCT 10181.3 ompenensiior 00beM
BOBJICYEHHOIO BO3/yXa.



5.5.3.4B1opyto 4acTh HPUTOTOBICHHON CMeCH BbIACPkKUBAIOT B TeueHue 30
MUH B MPOTHBHE B BHJE YCCUYEHHOTO KOHYCa C IMAMETPOM OCHOBAHUS W
BbICOTOM OKosI0 20 cM. 3ateM U3 3TOH cMecH GOPMYIOT 1Ba Kyba ¢ pedpom
150mmMm, onpenessist IIOTHOCTH OeToHHOM cMecu mo ['OCT 10181.2.

5.5.3.501H0BpEMEHHO MPUTOTABINBAIOT OCTOHHYIO CMECh KOHTPOJHLHOTO
coctaBa o 3.%. 3 Hee M3roTaBIMBarOT 1Ba Ky6a ¢ peopom 150mm.

5.5.3.6 O0pa3upl O0eToHA KOHTPOJBHOTO M OCHOBHOIO COCTABOB MOCJE
M3TOTOBIICHHS IOJBEPTAlOT TEIUIOBOW 00paboTke, wepe3 4 4 mocne Hee
OTIPENICISIIOT CPEHIOK0 TIOTHOCTL OeToHa mo I"OCT 12730.11 ero npoyHOCTH
Ha cxatue mo ['OCT 10180.

5.5.4TIpaBuia 06pabOTKK pe3yibTaTa HCITBITAHHS

5.5.4.1 Tlotepu BOBIEUEHHOTO BO3IyXa AV B Geronnoit cmecu, %,
BBIUHCIIAIOT IO popmyie

AV = (p2 _pl)(loo_v) D.OQ
pVv

e P1 u P2 - nepronauanbHas MIOTHOCTL YIIOTHEHHOH GETOHHOM cMecH

3
u yepe3 30 MUH IIOCIIe TPUTOTOBJICHUS, KT/M

V. 00beM BOBICYCHHOTO BO3/lyXa B YIUNIOTHEHHOH O€TOHHOM cMecH cpasy
1OCJIe NPUrOTOBIICHUS, %.

5.5.4.2Tloka3aTen MPOYHOCTH OETOHOB Ha C)kaTue ¢ Ho0aBKoi u Oe3 Hee
COTIOCTABIBIIOT IIPH PABHBIX CPEHUX INIOTHOCTAX OETOHOB.

5.5.4.3 O6paboTKy pe3yJbTATOB HCIBITAHHUS OCTOHOB HA MPOYHOCTH HPH
cxxatuu BemosHAoT o 'OCT 10180.

5.5.4.4Pe3ynpTaThl HCIBITAHHUS 3aHOCST B Ky PHAI, B KOTOPOM JOJDKHEI OBITh
MIpeLyCMOTPEHBI CIEAYIOIHe Tpadsl:

- laTa U3TOTOBJICHHS 3aMeca,;
- HANMEHOBAHNE JJOOABKHU U €€ I03UPOBKA,;

- IOPSI0K BBEJCHHS 100aBKH;

- MapKUpOBKa 00pasIoB;

- 00beM Bo3Iyxa (BOBICYEHHOTO WM BBEJEHHOTO C MIEHOH);
- XapaKTepUCTHKA CIUTHOCTH CTPYKTyphl OETOHHOM CMECH;
- yCJIOBHS TBEpACHUS OETOHA;

- pe3ynbpTaTel pacueTa o 5.5.4.1;

- IPOYHOCTs OETOHA HA CIKATHE.

5.6 Onpenencane 3P EKTHBHOCTH Ta3000pa3yONINX 100aBOK (WIS JIETKOTO
OeToHa)

©)



DdpexTHBHOCTh Ta3000pa3yroieii J00aBKH ONPEACISIIOT MO 00BeMY
BBIICJIMBILETOCS ra3a MPU JOCTHKEHHH PACUeTHON cpejHeil roTHocTdH Ge3
yMEHBIICHHS TPOYHOCTH GETOHA.

5.6.1CpescTBa HCTIBITAHUS U BCIIOMOTATeNIbHBIC YCTPONUCTBA
5.6.1.1 Tns ompeneneHust 3 GEKTHBHOCTA Ta3000pa3yomux A00aBOK B
JeTKUX OETOHaX NPHMEHSIOT CPEJACTBA HCIBITAHUS M BCIIOMOTATCNIBHBIC

yetpoiictea mo I'OCT 10180,I'OCT 10181.21 T'OCT 12730.1.

5.6.2[1ops 10K MOATOTOBKYU K IIPOBEICHUIO HCIIBITAHHS

. 3
5.6.2.1PacueTHy0 IIOTHOCTh GETOHHOW cMecH P, KI/M ~ , OIPeleNsIoT 1o

bopmye

p=I]+K+IT+B, ©)
rac U - pacxoz: IIECMECHTA, HpI/IHI/IMaeMI:Jﬁ I CTaHHapTHOFO cocCTtaBa
3

paBabIM 300Kr/M ™ ;

3 o
K - pacxon kpymHoro samosHuTens, Kr/M >, TpPUHHMaeMbId s

CTaHAapTHOro cocrtaBa pasHbiM 0,8 (., 3mech [ - HachIMHAs MIOTHOCTh

3
KPYITHOTO 3aMOJHUTEIS, KT/M ~ ;

3 .
7 - pacxojJ MEJIKOTO 3alloJIHUTENs, Kr/M ~, TpUHHUMAaEeMBbIH mWis

crangaptHoro coctasa pasueiM 0,3 (O, 31ech ) - HachImHas MIOTHOCTh

3
MEJIKOTO 3aIOJIHUTENS, KI/M |

B - pacxoa Bomel, opuenTHpoBOuHO TUpHHHMaeMbili paBHeIM 180-200
J'I/MS.

5.6.2.2[ToaroToBKa COCTAaBIAIOUINX OETOHHOW CMECH U UX A03UPOBaHHE - 10
n.5.1.2.

5.6.2.3 Pacxox Boapl M [O3UPOBKY H00aBKM YCTAHABIMBAIOT UCXOMS U3
YCIOBHS MOJy4YeHHUs OETOHHOW CMeCH HOPHU30BAHHOW CTPYKTYpbI, IOCIE
3aBeplIEHUs] Ipolecca TIa30BBIJCICHUSA, IUIOTHOCTbIO, COOTBETCTBYIOIIEH
pacyeTHOH.

5.6.3Tlops a0k MpoBeACHUS UCIIBITAHUS

5.6.3.1 IIpuroTaBIMBapT JIETKOOETOHHYI CMECh OCHOBHOTO COCTaBa
ob6beMoM He MeHee 8 1 B mabopaToOpHOM CMeCHTe]e HPHHYIUTEIBHOTO
JOeHCTBUSI TPH CIEAyIOLIeH MOCIeIOBATEIPHOCTH 3arpy3KH KOMIIOHEHTOB U
PO JODKUTEIBHO CTH UX TEPEM CIIMBAHHUS.

BHayane B MNpeABaApUTENbHO YBIAKHEHHBIH CMECHUTENIb 3arpyKarmT
MOPHUCTHIHN 3amonHuTeNb, HeMeHT u 60-70%Boasl, HarpeToit no 80°C. [Tocne 30
C. MNepeMeIlMBaHHUS BBOIIT MHUHHUMAIbHYIO TMOPIHIO J00ABKH H 3aTeM
OCTallbHOE KOJUYeCTBO BOIbI. OGMmias MpOJA0DKUTEIBHOCTh IPHUTOTOBICHHS
cmecu 150-180c.

5.6.3.2 [IpurotoBieHnyo OETOHHYIO cMecCh C ydeToM TpebGoBaHuit 3.9
temueparypoir 30-40T BeIrpy»karlT Ha YBIaXHEHHBIH HOpOTHBeHb. V3 Hee



($hOpMYIOT 1Ba KOHTPOJIBHBIX Ky0a ¢ peopom 150MMm. JIerkoOeTOHHY0 cMech B
KXy (GopMy JO3MPYIOT IO Macce HCXOJd 3 HEOOXOMMMOCTH MOy YCHHS
O0eToHa ¢ pacyeTHOW INOTHOCThEO. OTopMOBaHHBIE 0OPA3LbBI OCTABIIOT B
NOMEIICHUU U B TedeHHne 5-30MUH HaOMOIA0T 32 MIPOLIECCOM I'a30BBICIICHHS
U BCIIy4YHBaHUS JIETKOOCTOHHOM CMECH 0 MOMEHTA MOJHOTO 3aI0JHEHHUS S0
BCero oobeMa GOpMBI.

5.6.3.3 Tlocne 3aBeplleHHs Ta30BBIACICHUS OOpaslbl MMOJBEPTAIOT
MOBTOPHOMY BHOpHpoBaHuio B TeueHue 10-15 ¢ ¢ menbio 3aBepileHUs
npolecca BCIYYMBAHUS M COBMEILICHHS JICTKOOCTOHHOI CMecH BpOBEHb C
BEpXHEH KPOMKOU (GOPMBI.

5.6.3.4 Ecm mocne OKOHYaHHMS MOBTOPHOIO BHOPUPOBAHHS BCIy4YCHHAs
JIeTKOOETOHHAs CMeCh UMeEeT "TopOyIIKy", ee yTalInBaroT.

5.6.3.5Eciu B Teuerre 30 MUH cMeCh HE MOJHSIACH 0 BEpXHEH KPOMKHU
¢dbopMBl, 3aMec OpakyrOT M IIOBTOPHO TOTOBST JICTKOOCTOHHYHO CMeECh C
yBeJIMYeHHOU nopiueit nooasku. [Ipu HeJOCTATOYHOH yA000YKIaIbIBAEM OCTH
CMECH T'OTOBSIT HOBBIH 3aMecC ¢ OOJBIINM PacX0JIOM BOJIBI.

5.6.3.6Eciu B oThopmMoBaHHBIX 00pasnax "ropOymiKky"” He yaaeTcs 0CaIuTh,
HOBTOPHO TOTOBAT JIETKOOETOHHYIO CMECh C YMCHBIICHHOW MOpPIHUCH
razoo0pasyroiieit 100aBKH.
5.6.3.7 Tlocne mOCTHXXEHHSI PACYETHOW IJIOTHOCTH OETOHHOW CcMecH
. 3
paccuuThiBalOT (akTHuecKuii pacxo] MartepuanoB Ha 1 M~ OeroHa H

OIIpCACIIAOT paC‘IeTHLIﬁ o0beM BBIJICJIMBIICTOCH Ia3a.

5.6.3.813roToBneHHbIC 00pa3Iipl, a TAKKE 00pa3ibl KOHTPOJIHHOTO COCTaBa,
M3TOTOBJICHHBIE C y4eToM TpeOoBaHuil 3.9, M0ABEPraroT TeINIOBOH 00padboTke
U OTPENeISIOT MPOYHOCTh OeToHa Ha cxkathe mo ['OCT 10180 @epe3 4 u
Hocje TeIUIOBOH 00pabOTKH) U €ro CPEeIHIOK INIOTHOCTh B CYXOM COCTOSHHH
no I'OCT 12730.1.

5.6.41IpaBuiia 06pabOTKH pe3yJibTaTa UCITBITAHHS

5.6.4.1®aktnueckuii pacxoa matepuanoB paccuutsiBator mo ['OCT 27006.

5.6.4.200beM ra3a B 0eToHHOM cMecH paccuuthiBatoT mo ['OCT 10181.3.

5.6.4.3 Pe3ynpTaThl HWCOBITAHHUS TNPOYHOCTH OCTOHOB Ha CXKATHE
obpabateiBator mo  ['OCT 10180. [IpoyHocTs O€TOHA JOJDKHA OTBEYATh

tpeboBanusiMm  ['OCT 25820 mist jerkoro OeTOHa MOJyYCHHOW CpemHei
IUIOTHOCTH, KOTOpas JOJDKHA COOTBETCTBOBATH PACUETHOW C OTKIIOHCHHEM HE

3 .
Obosee 50 kr/M~ Tpu (aKTHYSCKUX IMOKA3ATENSIX HACBIMHOW IIOTHOCTH
HCII0JIb30 BAHHBIX IO PUCTHIX 3AII0JIHUTESICH.

5.6.4.4Pe3ynbTaThl HCIIBITAHUN 3aHOCST B 3Ky PHaJI, B KOTOPOM IPUBE/ICHBI:
- JJaTa M3TOTOBJICHHS 3aM€eCa;

- HANMEHOBaHHNE TOOABKHU U €€ I03UPOBKa,;

- MapKHUpOBKa 00pasIoB;

- 00b€M BBIIEIHMBIIETOCS B OSTOHHO CMECH Tasa;



- YCIIOBUSI TBepIeHUS OETOHA;
- IATA UCTIBITAHKS OETOHHBIX 00PAa3IoB;
- pe3ysbTaThl pacueTa mo 5.6.4.1u 5.6.4.3.

6 OmnpenesieHNEe COOTBETCTBHA KPUTEPHUIO 3 (ppe KTHBHOCTH 106aBOK,
PeryJIMpyonMX TBepIeHne GeToHa

DddexTuBHOCTh I00aBKH, pEryJUpyIoied CpoK TBepJcHUS OeToHa,
OTPENESIIOT 10 HM3MEHEHUIO CKOPOCTH YBEIMYEHHUs MPOYHOCTH OeTOHA
OCHOBHOTO COCTaBa MO CPAaBHEHHIO CO CKOPOCTHIO YBEIUYEHHS MPOYHOCTH
6eToHa KOHTPOJILHOTO COCTABA.

6.1 Ompenenenrie 3pdeKTMBHOCTH  100aBOK, 3aMEBIIOMUX MM
YCKOPSIONIMX TBEPACHUE OETOHA

6.1.1CpezcTBa HCTIBITAHUS U BCIIOMOTATENIbHBIC YCTPOUCTBA

6.1.1.1 [T ompeneneHust 3G GEKTUBHOCTA N00ABOK, 3aMEMIAIONINX HIIH
YCKOPSIIOUIMX TBEpICHUE OCTOHA, NPUMEHSIOT CPEICTBA HCIBITAHUS U
BcroMoratenbHbie ycTpoiictea mo ['OCT 10180u I'OCT 10181.

6.1.2[Tops 10K MOATOTOBKYU K IIPOBEICHUIO HCIIBITAHHS

6.1.2.1ToaroToBKa MaTepuajoB U UX J03upoBaHue - o 5.1.2.

6.1.3[IpoBeneHre KOHTPOJIS

6.1.3.1 [IpuroTaBnuBalOT OETOHHBIC CMECH KOHTPOJBHOIO M OCHOBHBIX
COCTaBOB ¢ MapKoi o ynoboykinagpiBaemoct I11.

6.1.3.2 I3 OeToHHBIX CMeceil M3rOTaBIMBAIOT OOpPAas3Ibl IS HCIBITAHUS
NPOYHOCTH Ha CIKATHE.

6.1.3.306pas1pl 6ETOHOB ¢ I00aBKaMH XPaHAT B HOPMaJIbHBIX YCIOBHX (Ha
JIBa CPOKa MCIBITAHUS - TSl YCKOPSIIONIMX TBEPICHUE U HA YEThIpE CPOKA - JUTs
3aM e UBIFOLIHUX TBEPICHHE).

6.1.3.4 O0pasupl OeTOHOB HCHBITHIBAIOT Ha cxatie mo ['OCT 101808
Bo3pacte 1u 28 cyT. - mia yckopuTenei TBepaeHus, B Bo3pacte 1, 3, 7u 28cyT.
- JUTs 3aM e TUTENeH TBEPICHHS.

6.1.41IpaBuia 06pabOTKK pe3yJIbTaTa UCITBITAHHUS

6.1.4.1 Tlpu onpenenennn 3PHEKTUBHOCTH J00ABOK, YCKOPSIOIINX
TBEpICHYE, IPUPOCT NPOYHOCTH GeToHa 0cHOBHOTO cocTaBa AR Berumcsior
mo hbopmye

_Ri~K
AR =———=0100 0
R 10

IIpu omnpenencHun 3P dexkTuBHOCTH NO0OABOK, 3aMeMIAIOUIUX TBEpICHUE
yMEHbIICHNE MPOYHOCTH OETOHa OCHOBHOTO COCTaBa AR soruucasor no

bopmyne



_RR,
AR =——2110Q
R @y

e Rl1 - IPOYHOCTH GETOHA OCHOBHBIX COCTABOB, MIIa;

R( - IPOYHOCTH O€TOHA KOHTPOJBHOTO cocTaBa, MIla.

6.1.4.2Pe3ynbTaThl HCIIBITAHUS 32HOCST B JKYPHAI, B KOTOPOM JIOJDKHBI OBITh
HnpeayCcMOTPEHBI clieaytoniue rpad bl

- JaTa U3roTOBJICHUS 3aMeca,
- MapKHpOBKa 00pasIoB;
- HAUMCHOBAHHC ,HO6aBKI/I uce ,E[O3I/IpOBKa;
- HIOABUXHOCTb KOHYCa OETOHHOM CMECH,
- yCJIOBUA TBEP ACHUSA 6eTOHa;
- JlaTa UCIIBITAHHUA OETOHHBIX o6pa3u03 " BO3pacTt 66TOHa;
- IPOYHOCTb OeToHa Ha cHKaTHue,
- pesyubTaThl pacuera mo 6.1.4.1.
7 OnpeneJieHne COOTBETCTBUS KPUTePHIO 3P (PeKTHBHOCTH 100aBOK,

YBeJIMYABAIOIIMX MPOYHOCTH, KOPPO3HOHHYIO CTOWKOCTBD,
MOPO030CTOHKOCTH 0€TOHA, YME€HbIIAIOIINX MPOHUIAEMOCTh 0eTOHA

7.1 Onpenenenue s dexTuBHOCTH BOJIOp ey LUPY FOIIHUX U
KOJIBMATHPYIOIHX 0 0aBOK

D¢ dexktuBHOCT,  BOJOpEAyUHpYOIIEH  J00aBKM  OMpEAe/sIFOT IO
YBEIMYCHHIO MPOYHOCTH U BOJOHETIPOHHUIIAEMOCTH OETOHA MPH YM EHBIICHUU
pacxo/isl BOJBI, KOJIBMATHPYIOLICH - O YBEJIHYCHHIO BOJAOHECIIPOHHUIIAEM OCTH
OeToHa.

7.1.1CpencTBa MCHBITAHUS ¥ BCIIOM OTATENbHBIE YCTPOHCTBA

7.1.1.1 Jna onpexnenenus d>PPEKTUBHOCTH BOIOPEAYUMPYIONIUX U
KOJIbMATUPYIOIWMX  106aBOK  MPHUMEHSIOT  CPEACTBA  HUCHBITAHHA U
BCHoMorateibubie yetpoiictea mo ['OCT 10180, TOCT 10181.1u T'OCT
12730.5.

7.1.2TToaroToBKa K KOHTP OJII0

7.1.2.1[ToarotoBKa MaTepUaIOB U UX A03upoBanue -mo 5.1.2

7.1.3[IpoBeneHre KOHTP OJIs

7.1.3.1 TlpurotaBauBaT OGETOHHBIE CMECH KOHTPOJBHOTO M OCHOBHBIX

COCTaBOB C Mapkoi mo ypoGoykiaasiBaemoctd I11. Yno6GoykiansiBaeMmocts
cCMecel peryJupyIoT pacxol0M BOJBI.



7.1.3.2 MsrotaBmuBaroT 0O0Opasibl IS HUCIBITAHHSA HAa CXaTHe U
BOJIOHETIPOHHIAEM OCTh npu oTnpeieTieHHH 3¢ G eKTHBHOCTH
BOJIOPEYIUPYIOMUX J00aBOK W Ha BOJOHENPOHHIAEMOCTb - JUIS
KOJIbMATUPY FOIHX I0OABOK.

7.1.3.3 OGpasipl HOABEpraroT TEIUIOBOH 00paboTKe W/WIM OCTABISIOT
TBEP/JETh B HOPMAJIBHBIX yCIOBHSX (VT UCTIBITAHKS HA CXKATHE - HA JIBA CPOKa
UCIIBITAHMS, [UI1 HCIBITAHHS HA BOJOHENPOHHUIAEMOCTh - HAa OJMH CPOK
UCTIBITAHMS YISl KQJK/IOTO yCIIOBHS TBEPICHHS).

7.1.3.400pa3mpl 6eTOHOB UCTIBITEIBAIOT Ha cxkaTue mo ['OCT 10180:

- TIpOIIEIINE TEIUIOBYI0 00paboTKy - uepe3 4 4 mocie Hee U B Bo3pacte 28
CyT;

- TBEpICBIINE B HOPMAJIbHBIX yCIIOBHUSX - B Bo3pacte 7 1 28CyT.

7.1.3.5 O0pasupl GETOHOB HCIBITBIBAIOT HA BOJOHENPOHHUIIAEMOCTh IO
T'OCT 12730.5 Bo3pacte 28cyT.

7.1.4TIpaBuia 06pabOTKH pe3yJIbTaTa UCITBITAHHS

7.1.4.1KputepueM 3¢ PEKTHBHOCTH BOJAOPEIY LIUPY FOIIHMX J00ABOK ABIACTCS
yMeHbIIeHHe pacxoaa Boapl AB , %,K0Topoe BEIYHCIAIOT O (hopMYyIIe

B.-B,

rac BK -pacxox BOJbI Ha 3aM€C KOHTPOJILHOTO COCTaBa, I,

BIL - pacxoja BOJpI Ha 3aMeChl OCHOBHOTO COCTaBa C BOJOpEIyHPYHOIICH

no0aBKoOi, 1.

7.1.4.2 O6paboTky pe3yIbTaToOB UCIIBITAHUS 6eTOHOB Ha
BoJOHENpoHuIaeMocTs Beaytno I'OCT 12730.5.

7.1.4.3Pe3ynbTaThl HCIIBITAHUHN 3aHOCAT B Ky PHAI, B KOTOPOM JIOJDKHBI OBITh
Ipeay CMOTPEHBI Clieayoue rpad bl

- laTa U3rOTOBJICHUS 3aMeEca,

- MapKHpPOBKa 00pas3IoB;

- HAUM EeHOBaHUe I00aBKHU U €€ J03UPOBKa;

- 0cajika KoHyca OeTOHHOH cMmecH;

-pacxoJ BOJbI Ha 3aMecC,

- pe3yibTaTel pacuera no 7.1.4.1;

- yciioBuUs TBEp JeHUs OETOHA;

- JaTa UCIIBITAHUS OSTOHHBIX 00pa3lOB U BO3pacT OeTOHa,;

- IPOYHOCTh 0ETOHA Ha CXKATHE;



- YBCJIIMYCHUE MApKU 6eToHa 110 BOJOHCIIPOHUIIACM OCTH.

7.2 Onpenenenue 3¢} dextMBHOCTH ra3000pa3syonmx u
BO3/Ty XOBOBIIEKAIOIIHX I0OABOK

DdpexTHBHOCTh Tra3000pa3yionieii W BO3MYXOBOBJIEKAIOUICH J100aBKU
OTIPEJIEIHIIOT 110 YBEIMYSHUI0 MOPO30CTOMKOCTH OETOHA OCHOBHOTO COCTaBa
[0 CpaBHEHHIO C OETOHOM KOHTPOJBHOIO COCTaBa MPH HOPMHUPOBAHHOM
COJIEpIKaHUH BO3/lyxa B OETOHHOW CMECH OCHOBHOTO COCTABa.

7.2.1CpencTtBa UCTIBITAHUS U BCIIOMOTATEeNIbHBIC YCTPONUCTBA

7211 [na onpenenenus S(HPEKTHBHOCTA  Ta3000pa3yloIIUX U
BO3/[yXOBOBIEKAIONMX J00ABOK MNPUMEHSIOT CPEJCTBA HWCIBITAHUS H
BcroMmoratenbHbie yetpoiictea mo ['OCT 10060.0 -T'OCT 10060.4, TOCT
10180, T'OCT 10181.1u I'OCT 10181.3.

7.2.2T1ops 10K MOATOTOBKY K MPOBECHHUIO UCTIBITAHUSI

7.2.2.1[ToaroToBKa MaTepuajoB U UX J03upoBaHue - o 5.1.2.

7.2.3[IpoBeneHre KOHTPOJIS

7231 Jna onpenenenus dS(HPEKTHBHOCTA  Ta3000pa3yloIIUX U
BO3yXOBOBIEKAIONMX J00ABOK  MPHUTOTABIMBAIOT  OETOHHBIE  CMECH
KOHTPOJIbHOTO UM OCHOBHBIX COCTABOB C MapKO#l MO ya000YKIaIbIBAEMOCTH
I11.

7.2.3.2]151s1 6eTOHHBIX cMecel onpeessioT nopuctocth mo I'OCT 10181.3:

- A OETOHHBIX CMece KOHTPOJIbHOTI'O COCTaBa U C BO3HyXOBOBH€KaIOIL[eﬁ
,I[O6aBKOI71 - HCTIOCPEICTBEHHO IOCJIC X IIPUTOTBJICHUA,

- 11 OETOHHBIX cMeceil ¢ razoo0pasyroieil 1o0aBkoii - uepe3 14 mocre ee
HNPHUTOTOBIICHUS.

Jlo ompeneneHus TMOPUCTOCTH OETOHHBIE CMECH C Ta3000pa3yroIIUMHU
JNo0aBKaM¥ JIOJDKHBI HAXOJMThCS B TOKOE, YKPBIThIC BJIAXHOW TKAHBIO WM
MOJIMA TUJICHOBOM IICHKOM.

7.2.3.30npeaenstoT 103UpOBKH J00aBOK, 00ECIeYHBAIOIINX B YIUIOTHEHHO I
OCTOHHOM cMecH 00beM BeleMBIIErocs rasa 1,5-3,5% fyis razoo0pasyronmx
J00aBOK) WK BO3yX0coaepskanue 2-5% (11 BO3/1y X0BOBJICKAIOIIHUX 100aBOK).

7.2.34 N3 OeToHHBIX cMmecei, oTBewaromux TpedoBanusam 7.2.3.3,
M3roTaBIMBaT obpasiel 6etona nmo ['OCT 10060.0 - TOCT 10060.4 mis

HCIIBITAHUA Ha MOpO3OCTOﬁKO CTb.

7.2.3.5 OOpasusl OeToHAa MOABEPralOT TEIUIOBOH 0OpaboTke u/wim
OCTaBJSIFOT TBEPACTh B HOPMAIIbHBIX Y CIIOBHSIX.

7.2.3.6 BeToOH KOHTPOJHHOTO M OCHOBHOTO COCTABOB HCIBITHIBAIOT HA
Mopo3octoiikocTs Mo I'OCT 100608 Bo3pacTe 28¢yT.

7.2.406paboTKa 1 0hopMIICHHE PE3yILTATOB

7.2.4.1Pacuet 06beMa BOBICYCHHOTO BO3Ayxa (U1 BO3/YXOBOBJICKAIOLINX
JI06aBOK) MJIM CYMMapHOTO KOJMYECTBA BBIACIUBILIETOCS ra3a U BOBJICYEHHOTO



BO3ayxa (s razoo0pasyronmx 100aBOK) B GETOHHBIX CMECSX BBITOJIHSIOT IO
I'OCT 10181.3.

7.2.4.206bem BeinemuBurerocs raza AV (wis ra3000pasyronmx 1006aBoK),
%, onipeesoT o hopMyJie

AV =V, -V, 13)
rac V[[ - CYMMApHOC KOJIMYCCTBO BBIACJIMBIICTOCS Iada W BOBJICHCHHOTIO

BO31yXxa B OETOHHEIX CMECIX OCHOBHBIX COCTaBOB, %,

V, - KonMuecTBO BOBNEUCHHOTO BO3/yXa B GETOHHOI CMECH KOHTPOIBHOTO
cocTtana, %.

7.2.4.3 Pe3ynbTaThl HUCUBITAHHSA OCTOHOB Ha  MOPO30CTOWKOCTH
obpabateiBator mo  ['OCT 10060, a Takke ompenensioT ko3¢ uUIHEHT
MOpoO30cTOiiKOCTH (OTHOLIEHHWE MPOYHOCTH OETOHA JIO YCTAHOBKA Ha
UCTBITAHHE K NPOYHOCTH OETOHA IMOCIJE UCIBITAHHS HA MOPO30CTOUKOCTD).

Kosmuecteennas ounenka s¢g hpexkruBroctr 1o6aBok -mo I'OCT 24211.

7.2.4.4 Pe3ynbTaThl WCHBITAHWN 3aHOCAT B JKYpPHAal, TAC NODKHBI OBITh
MpeayCMOTPEHBI CIleAyoue Tpadbi:

- JlaTa U3rOTOBJICHUA 3aMe€Eca,

- MapKHAPOBKa 00Pa3oB;

- HAUM CHOBaHUE OOABKU U €€ I0O3UPOBKA;
- MOIBMKHOCTh KOHyca OETOHHO cMecH;

- 00beM BOBIICYEHHOTO BO3yXa HWJM BBIJCIMBIIETOCS Ta3a B OETOHHOM
cMecH;

- yCIOBUs TBepAeHUsI 6eTOHA;

- laTa UCIIBITAHKS OCTOHHBIX 00Pa3IOB U UX BO3PACT,

- KOJIMYECTBO IIUKJIOB HCIIBITAHUsI OETOHA;

- IPOYHOCTH OETOHA J0 U IMOCJIE UCTIBITAHUS HA MOPO30CTOUKOCTD;
- k03 umueHT MOpPO30CTOKOCTH OETOHA;

- yBEeJIMYEHHE MapKU OETOHA MO0 MOPO30CTOWKOCTH.

7.3 Ompenenenre 30 (GeKTHBHOCTH 00aBOK, MOBHIIMAIONINX 3aI[UTHBIE
cBO¥cTBa O€TOHA ITO OTHOIIEHHIO K CTAIBHOM apMaType

D¢ dexTHBHOCTD M0OABKH, yBEINUNBAIOIICH 3aIIUTHBIC CBOMCTBA OE€TOHA 110
OTHOIICHUIO K CTaJlbHOW apMaType, ONMPEACISIOT M0 W3MEHECHUIO IUIOTHOCTH
HJIEKTPUIECKOTO TOKA M/UIIM MOTEHIIMAla CTaJIH.

7.3.1CpencTBa KOHTPOJIS M BCIIOMOTATEIbHBIE YCTPOMCTBA

7.3.1.1 na onpenenenus 5¢GQeKTUHBHOCTH [N00aBOK, IOBBIIIAOIIMX
3alUTHBIE CBOWCTBA O€TOHAa MO OTHONIEHWIO K CTaJbHOW apmarype,



NPHUMECHSIOT CPEACTBA MCIBITAHUS U BCIIOMOTraTebHble ycTpoiicta no ['OCT
310.4,T'OCT 10180,I"OCT 10181.1u CT C3B 4421.

7.3.2[1ops 10K MOATOTOBKYU K IIPOBEICHUIO HCIIBITAHHS

7.3.2.1 JInst W3roTOBJIEHUS OCTOHHBIX O0OPA3IO0B HCMOJB3YIOT KPYITHBIN
3anoHuTeNb Gpakipn 5-10mMM.

7.3.2.2[ToaroToBKa MaTepuajoB U UX J03upoBaHue - o 5.1.2.

7.3.3[Mops 0K MPOBEACHUS HCTIBITAHHUS

7.3.3.113roTaBiuBaroOT cTalbHbIe cTepKHH mHOW 140MM 1 tnametpom 3-
6 MM, KoTOpbie 00pabaThiBatOT B coOoTBETCTBUU ¢ TpeboBanusmMu CT COB
4421.

7.3.3.2 TlpurotaBmMBalOT OCTOHHbIE CMECH OCHOBHBIX COCTaBOB C
NPUMEHEHHEM KOMIUIEKCHOTO MOJM(UKATOPA, COCTOSIIICTO H3 XIOpHIa
kanpius (3-5%) u 106aBKM, MOBBINIAOIIEH 3aIUTHBIE CBOMCTBA OETOHA IO
OTHOLICHUIO K CTaJlbHOW apmartype. Mapka OCTOHHOW cMecH 1O

ynoboyknaasiBaemoctH - [11.

7.3.3.3 I3 OeTOHHOW CMecCH TOTOBIT OOpaslbI-0aJOYKH, B KOTOPBIX MO
LEHTPAILHON OCH PacIoJararoT CTajbHbIE CTEPIKHU.

7.3.3.4 OGpasipl HOABEPrarOT TEIUIOBOH 00paboTKe W/WIKM OCTABISIOT
TBEPJACTh B HOPMAaJIbHBIX y CIIOBUSX.

7.3.3.5006pa3s1p! uChbIThIBalOT B Bo3pacTte 28 cyT. C 3TOH 1eNbI0 CKaJbIBAIOT
oOpaser, oroJsisi ¢ TopLa apMaTypHBIA CTepykeHb Ha 2-4 cM. JlanpHeiinme
ucnbiTanus BemoyHs0T oCT COB 4421,

7.3.41IpaBuia 06pabOTKH pe3yIbTaTa HCITBITAHHS

7.3.4.100pab0TKy pe3yaptaToB BeimosHs0T Ho CT COB 4421.

7.3.4.2Pe3ynbTaThl HCTIBITAHKS 32aHOCST B Ky PHAI, B KOTOPOM JIOJDKHBI OBITh
npeIyCMOTPCHBI ClieAyonue rpadbr:

- laTa U3rOTOBJICHHS 3aMeca;

- MApKHPOBKa 00pasIoB;

- HANMCHOBaHHUE JOOABKHU U €€ I03UPOBKA;

- YCIIOBUSI TBEpICHUS OCTOHA,

- laTa UCTIBITAHUS OCTOHHBIX 00Pa3IOB 1 BO3pacT OETOHa;
- 3HaYCHHE TOKA [IACCUBAIIMH CTAJIH;

- TIOTEHIIMAJ TACCUBALIUH CTAJIH;

- COCTOSTHHE TIOBEPXHOCTH apPMATyPHOTO CTEPIKHS.

8 OmnpenesieHne COOTBETCTBHS KPUTEPHIO 3 (e KTHBHOCTH 100ABOK,
NPUAAI0IIMX OeTOHY clelHATbHbIE CBOiCTBA



8.1.Omnpenenenre 3¢ GEKTUBHOCTH MTPOTHUBOMOPO3HBIX I0OABOK

D¢} exTMBHOCT, NPOTUBOMOPO3HOW NOOABKH ONPEACIAIOT IO Habopy
NpoYHOCTH OETOHA, TBEPACBIIETO IIPU OTPULATSILHON TeMIIepaType.

8.1.1.CpenctBa HCIIBITAHUS U BCIIOMOTATEJIbHBIC YCTPOMCTBA

8.1.1.1. JIns omnpeneneHuss 3G (HEKTUBHOCTH MPOTHBOMOPO3HBIX J00ABOK
OPUMEHSIOT:

- BEChI JJAOOpaTOpPHBIE;

- KOHYC, IITHIKOB,;

- IPOTUBCHB;

- CTaJIbHBIC JIMHEHKMY,

- Ta0OPATOPHYIO BUOPOILIOIIAIKY;

- hopMmbI 1t 00pa3ioB-ky6oB ¢ peopom 100mm mo I'OCT 22685;

- KaMepy HOpPMAaJbHOTO TBEPAECHHMsA (TEXHMYECKAs XapaKIEpUCTHKA
npuseaena 8 'OCT 10180);

- Ipecc VTSl UCTIBITAHKS HA TPOYHOCTb;

- apeometpsl o "OCT 18481,

- MOPO3WIBHY IO KaMepy .

8.1.2.TTops 0K MOArOTOBKHU K MPOBEICHUIO UCITBITAHUS

8.1.2.1IToaroToBKa MaTEPHANIOB U UX J03UpOBaHue - Mo 5.1.2.

8.1.2.2 KoHIIEeHTpaIi0 pacTBOpa MPOTHBOMOPO3HOU J0OaBKH A{, %,
paccUYUTHIBAIOT O popMyie

__(100-D)A,

A 100- 001A i’

a4

rie Ac - KOHI[EHTPaIXs BOJHOTO pacTBOpa A0O0aBKU, HAUalIO 3aMep3aHUs
KOTOPOTO COOTBETCTBYEeT Ha3HAUYCHHOW TeMIeparype HUCObITanus Getona, %

(IpUHUMAKOT MCXOIS W3 IUATPAMMEI COCTOSHHS BOIHOTO PacTBOpa J00aBKH
no [1];

| - momyckaeMas pacdeTHas JNbIUCTOCT, OeTtoHa, % nanmanT 45-60%
Yy

Ipu TeMIeparype BBIIepXHBaHus Oerona oT muHyc 5 mo muryc 30°C
COOTBETCTBEHHO).

+1
8.1.2.3[IpuroraBanBarOT pacTBOPHI A00ABKH TPEX KOHI[CHTP AL[HiA: A—[! A}{

-1
u A{ %, KOTOpBIC ONIPEJCISIIOT APEOMETPOM .



8.1.3[Mops 10K MPOBEACHUS HCTIBITAHHUS

8.1.3.1 IlpuroTapnuBaroT OCTOHHBIE CMECH KOHTPOJIHOTO COCTaBa H
OCHOBHBIX COCTaBOB C Mapkoil mo ympoboykmameiBaemoctd I[I11. Cmecu
OCHOBHBIX COCTABOB 3aTBOPSIIOT PACTBOPaMU ¢ KOHIEHTpauueii o 8.1.2.3.

8.1.3.2 I3 GeTOHHBIX CMecei H3roTaBIMBAIOT 00pas3ibl Ha OJUH CPOK
UCIIBITAHUSA [UI1 KOHTPOJILHOTO ¥ OCHOBHOI'O COCTABOB.

8.1.3.306pas31bl KOHTPOJIBHOTO COCTABA XPAHST B HOPMAaJbHBIX YCIOBHSX B
TeueHue 28¢yT.

8.1.3.4 OO6pasupl OCHOBHOTO COCTaBa Cpasy MOCJEe H3rOTOBJICHUS
MOMENIAIOT B KaMepy ¢ TpebyeMoil OTpHUIaTeIbHON TeMIIEpaTy PO, H30JUPY s
UX OT OKPY KAIOIIEH CpeIbl MOJMITUICHOBOM IIEHKOM, M XPaHST TaM B TEYCHHUE
28 cyT, 3aTeM OTTAMBAIOT HA BO3AyXe B TeueHwe 3-4 4 mpu TeMIeparype
okpyxaromieii cpenpl (2015)T.

8.1.3.5 O0pasiupl KOHTIPOJILHOIO M OCHOBHOTO COCTABOB HCIIBITBIBAIOT Ha
cxxatue no I'OCT 10180.

8.1.3.6 Jlns OeTOHHBIX CMeceil ¢ MPOTUBOMOPO3HBIMH JOOABKaMHU B
00s13aTeJILHOM MOPSIKE CIIEAYEeT MPOBOUTH UCIBITAHIE HAa COXPAHSICMOCTh IO
nmokasaTeo yno0oykiaapiBaeMocTd, ompeneasemoit mo ['OCT 10181.1.
HcnbiTanust mpOBOAAT MpH TOHM Ke TeMmIepatype BO3/Ayxa, NPH KOTOPOid
NPHUM CHSIOT IPOTHBOMOPO3HYIO I00aBKY.

Jnan  ompenenenuss TpeOyeMbIX IMOKa3zaTeJdeld  KadecTBa OETOHOB,
TBEpJCIOIMX Ha MOPO3€, HM3TOTABIMBAIOT COOTBETCTBYIOIIME OOpasibl B
HEOOXOMMOM KOJIMUECTBE, MOJBEPraloT HMx ucmbeiTanuio mo 8.1.3.4,3atem
MOMEIIAI0T B KaMepy HOPMaJbHOTO TBEpACHHS Ha 28 CyT, mocje 4ero
MPOBOIAT UCTIBITAHUS.

8.1.3.7 /I 6ETOHOB ¢ MPOTHBOMOPO3HBIMHU J00aBKaAMHU B 00s13aTEJILHOM
HOPSIIKE ClelyeT MPOBOAMT HCIBITAHHE HAa KOPPO3MOHHOE BO3/ICHCTBHE
J06aBOK HA GETOH MO MPHUII0KEHHIO B.

8.1.41IpaBuia 06pabOTKK pe3yJIbTaTa HCITBITAHHS

8.1.4.1 O6paboTKy pe3yJbTATOB HCIBITAHHA OETOHA Ha MPOYHOCTH
BeimosHsAoT o ['OCT 10180.

8.1.4.2 M3menenne npounoctn 6etona AR, %, nocne tBepnrenus npu
OTPUIATENHLHOM TeMIIEpaType BEIUHCISIOT 10 GOpMyJIe

28
AR = % 100 a9

28
rae RZ[ - MMPOYHOCTH 0eToHAa OCHOBHBIX COCTABOB IIOCIIE HaXO0XICHUS B

MOpPO3UIBHOI Kamepe B TeueHne 28CyT U OTTauBaHuUs Ha Bo3ayxe, MIIa;

28
RK - HOPOYHOCTh OETOHAa KOHTPOJBHOIO COCTAaBa IOCJE TBEPACHHUS B

HOpMalbHBIX ycaoBusx, MIla.

8.1.4.3CoxpaHsieMOCTb OETOHHO CMECH He JOJDKHA H3MEHATHCS OoJiee ueM
Ha 15%B Teuenune 15muH.



8.1.4.4TIpu WCUBITAHUH KOPPO3HOHHOTO BO3/CHCTBUS J0OABOK Ha OCTOH
OTCYTCTBHE  TNPHU3HAKOB  paspyuieHus  o6pas3uoB  (pacTpecKuBaHue,
BBIKpallinBanue pebep, MIENyLIEHHE) CBHICTCILCTBYET O BO3MOXKHOCTH
NPUMCHEHHS UCIBITYyeMOH I00aBKM B ONTUMAIBLHOM KOJIMYECTBE B OETOHE,
W3rOTaBIMBACMOM Ha JAHHOM LIEMEHTE.

8.1.4.5Pe3yibTaThl HCIIBITAHUS 3aHOCAT B Ky PHAJ, B KOTOPOM JIOJDKHBI OBITh
npeIyCMOTPEHEI ClieAyonue rpadml:

- IaTa U3rOTOBJICHHS 3aMeca;

- MApKHPOBKa 00pasIoB;

- HANMGHOBAHHUE JOOABKHU U €€ IO3HPOBKA;

- Y1000y KIaIbIBAeMOCTh OCTOHHOM CMECH;

- YCIIOBUSI TBEpICHUS OCTOHA,

- laTa UCIIBITAHUS 00Pa3LoB U BO3pacT OCTOHA,

- IPOYHOCTh OCTOHA IIPHU CXKATHHU;

- pe3ysbTaThl pacueTta mo 8.1.4.2;

- COXpaHsIeMOCTh OCTOHHBIX CMecel 3a 15MuH;

- pe3yJIbTaThl HCIIBITAHUS KOPPO3HOHHOTO BO3ACHCTBHS 100ABOK Ha OCTOH.
8.20mnpenenenue 3¢ G eKTMBHOCTH THIPOHOOU3UPYIOIIHX J00ABOK

DdpextruBHOCTh THAPODHOOU3UPYIONICH N00ABKA OMPEACIISIOT M0 CTEIICHU
yMEHbBIUIEHHs BOIOMOTJIONCHHUS OETOHA.

8.2.1Cpe/cTBa HCIBITAHUS U BCIIOMOTATEILHBIC YCTPOUCTBA

8.2.1.1]Ins ompeneneHust 3G HEKTUBHOCTH THAPO(HOOU3UPYIONIHMX J00aBOK
HOPUMEHSIIOT CPEJICTBA MCIIBITAHUS U BCIIOMOTraTesbHbie yctpoiicta mo 'OCT
10180, T"OCT 10181.1u I'OCT 12730.3.

8.2.2ITops 10K MOATOTOBKH K MPOBEACHUIO HCITBITAHHUS

8.2.2.1IToaroToBKa MaTEpPHANIOB U UX J03UpOBaHue - Mo 5.1.2.

8.2.3[IpoBeneHre KOHTPOJIS

8.2.3.1 IpurotaBnuBalOT OCTOHHBIE CMECH KOHTPOJBHOTO M OCHOBHBIX
COCTaBOB ¢ MapKo# 1o noasuxHocTy [11.

8.2.3.2 I3 GeTOHHBIX CMecel H3roTaBIMBAIOT OCTOHHBIC OOpa3Ibl Il
UCIIBITAHUS HAa BOIONONIOIIECHHE.

8.2.3.3 MsrotoBneHHbie ¢ J00aBKOW 0Opa3mbl JODKHBI TBEPIACTh IO
CleyIoleMy pexuMy: 2-3 CyT Ha BO3/yxe MPU KOMHATHON TeMmepartype ¢
HOCNEeYIOIUM XpaHeHneM B TedeHue 26-25cCyT B Kamepe HOPMAalbHOTO
tBepaeHus. OOpasipl KOHTPOJBHOTO COCTaBa TBEPACIOT B Kamepe
HOPMAJIBHOTO TBEPJICHHS B TeueHHe 28CyT.



8234 TIlo oOKOHYaHWH TBEpACHHs OOpaslbl HUCHBITHIBAIOT HA
pogonormomenue no 'OCT 12730.3:

- KOHTPOJIBHOTO COCTABA - JI0 TIOJIHOTO BOJIOHACHIIICHNUS;
- OCHOBHOT'O COCTABA - BBIICPIKUBAIOT B BOJIE B TeueHHE 28CyT.
8.2.406paboTka 1 0ohopMIIeHHE PE3yIHLTATOB

8.2.4.106paboTKy pe3yJbTaTOB HCIBITAHUS OCTOHOB Ha BOJOTMOTJIOIICHUE
BeayTno ['OCT 12730.3.

8.2.4.2Tloka3atens yMeHblIeHHs Bojonormomenus (mo macce) 11, , %,

BBIYHUCIIIFOT IO (hOpMYyIie

1, =2 a6
W

a

rae W( - BOJOIIOTJIOMICHUEC 06pa3u03 KOHTPOJIbLHOI'O COCTaBa, %,

Wﬂ - BOIOMIOITIOICHUE 06pa3u03 OCHOBHBIX COCTaBOB, %.

8.2.4.3Pe3ynbTaThl HCIIBITAHUHN 3aHOCAT B Ky PHAI, B KOTOPOM JIOJDKHBI OBITh
Tpexy CMOTPEHBI CIEAyIONIHe Tpadbl:

- JaTa U3rOTOBJICHHUS 3aMeca;

- MapKHAPOBKa 00pa3noB;

- HAUM CHOBaHUE OOABKU U €€ IO3UPOBKA;

- IO IBUYKHOCTH OCTOHHOU CMECH,

- laTa UCTIBITAHUS OCTOHHBIX 00Pa3IOB U BO3pacT OCTOHA;
- YMEHBIIICHUE BOJOMOTIONICHNS OCTOHOB;

- pe3yabTaTsl pacuera no 8.2.4.2.
9 OneHka 3¢ (peKTHBHOCTH 100aBOK B MPOM3BOICTBEHHBIX YCIOBHUAX

9.1 JToGaBKku JOJDKHBI 0OecrmednBaTh MPUTOTOBICHHE GETOHHBIX CMecel u
0EeTOHOB C TOKa3aTelsIMH KadecTBA, COOTBETCTBYIOIIMMH TpeOOBaHUAM
NPOEKTHOH M HOPMATUBHOW JOKYMEHTAlMM Ha JAaHHBIC BUJIbl U3ACIUNA U
KOHCTPYKIHUH.

9.2 VcubiTanus cieayeT MPOBOJUTh B JIAOOPATOPUHU MPEINPHITHS HA €ro
Marepuanax, CocTaBax 0ETOHOB NMPUMEHHUTEILHO K KOHKPETHON TEXHOJIOTHU
M3TOTOBJICHHUSI W3ACHMH HM KOHCTPYKIHH TPH COOJIOJEHHH CIIEIY IO IINX
TpeOOoBaHUN:

- IO ITOTOBKA MaTepHaJoB U UX qo3upoBanue - mo 5.1.2;



- cmoco® mepeMenMBaHus OCTOHHBIX CMECEH MO BO3MOYKHOCTH JOJDKEH
COOTBETCTBOBATH CIIOCO0Y, MPUMEHAEMOMY Ha MPOM3BOJCTBE, 0COOCHHO IS
JI00aBOK BO3/Ty XOBOBJICKAIOIETO JICHCTBHUS;

- B cllyyae OLICHKM BIMSHUS JOOABKM Ha IOKa3aTesM KauecTBa OETOHHBIX
cMeceil 1 0eTOHOB, ompeaeomuX Kputepuit ee 3¢ dextuHoctr mo ['OCT
24211 nocrieioBaTeIbHOCTh MPOBEACHHS UCTIBITAHU# - 110 5.1 - 8.2;

- B ClIy4a€ NpHUMCHCHU ,Z[06aBOK U IpyTrux 11eJIe UCTIBITAHUS IpOBOJAT B
COOTBETCTBUU C TEXHHWYECKOMH Z[OKyMeHTaI.lPIefI Ha JaHHYIO ,H06aBKy. B stom
Ccly4dac 3(1)(1)6KTI/IBHOCTB Z[O6aBKI/I ONCHUBAKOT IIO IIOKA3aTCJIIM Kad€CTBa,
ONpeaC/LIIOIIMM LIEJIb €€ IPUMEHCHHUS Ha IIPOU3BOJICTBE,

- mi1 GETOHOB C ONTHUMAJbHON MO3UPOBKOW J0OABKH IOMOJHHUTEIHHO
JIOJDKHBI OBITh OTIPE/ICNICHBI IPYTHE MOKA3aTeIM KauecTBa OCTOHHBIX cMecel U
OCTOHOB COIIACHO TPEOOBAHHAM HOPMATHBHO-TCXHHUECKOW IOKYMEHTAINU
Ha KOHCTPYKIIUH KOHKPETHBIX BHJIOB;

- min 6GeToHOB ¢ n00aBKaMH, COJCPKANMMHU BOJOPACTBOPUMBIC COJIH
HIEJIOYHBIX MeTauioB B KoimyectBe Oojee 0,3% or maccel nemenra (B

nepecuere na NayO), cuenyer onpespemstts Bbicon00GpasoBanue 10

NpUIoXeHuto I,

9.3 Bropoii »3Tam oneHKH 3(G(PEKTUBHOCTH  J00aBOK  MPOBOIAT
HEIOCPEICTBEHHO HAa NPOW3BOJCTBE MpPH  COOJIONCHUHM  CIICIyIOMIHX
TpeOOBaHMIA:

- TOYHOCTbH J03upoBaHus Beex coctapisomuxno ['OCT 7473,

- IPU HEOOXOIMMOCTH OCYIIECTBISIIOT KOPPEKTHPOBKY COCTABOB OCTOHOB C
J00aBKOH, B TOM YHUCIIC €€ ONTHMAaJIbHOM JO3UPOBKH;

- B(b(i)CKTT/IBHOCTL J00aBKM OIICHHUBAIOT II0 HCCIICAYyCMbBIM ITOKa3aTCJIAM
KauecTBa OETOHHBIX CMecel U/uim OCTOHOB.

9.4 Pabounii coctaB OeToHa ¢ NOOABKOHM, €€ ONTUMAJBHYIO I03UPOBKY
cilefyeT yTOUHATh NPHU W3MEHEHMU Ha NPEIPUATAM KauecTBa MaTepHaioB,
HapTHH JOOaBKH, TEXHOJOTHYECKOTO IPOIecca HM3TOTOBICHUS OCTOHHBIX M
JKENIe300C TOHHBIX U3/IeTINI U KOHCTP Y KIHH.

9.5 C 1enpl0 MOJyYCHUS KOJIMYECTBEHHBIX 3aBHUCUMOCTCH M SKOHOMHH
OTIBITOB IIPU OLICHKE KOMOWHHPOBaHHOTO 3 dekTa 0T NpUMEHEHHS T00aBKH
UCIIOJIB3YIOT METO] MATEMATHIESCKOTO TUIAHUPOBAHUS HKCIICPUMEHTA.

Mo pe3ymbrataM IUIAHUPOBAHHOTO AKCIIEPUMEHTA  yCTAHABIMBAIOT
HEO0OX0IMMbIe 3aBUCUMOCTH CBOUCTB OETOHHOM CMecH U OETOHA OT I03UPOBKH
J00aBKH, MapamMeTpoB  COCTAaBa, pacxofia MaTepuHalioB H  JPYTHX
TEXHOJIOTHIECKUX (DAKTOPOB, CIOCOOHBIX MOBIHATh HAa 3G (HEKTUBHOCTH
JeiicTBust 1006aBKH. YKa3aHHbIE 3aBUCHMOCTH MCHOJIB3YIOT B JalbHEHIIEM TS
KOPPEKTUPOBKH  ONTAMANbHOW  JO3UPOBKM JOOABKA M OLCHKH e
3¢} dextuBHOCTH.

HJ'IaHHpOBaHI/Ie OKCIICpUMCHTA, MMOCTPOCHUC KOJIMYCCTBCHHBIX
3aBUCUMOCTEH M MX aHAJM3, B TOM YHUCJE C NPHUMCHCHHUEM OBM, MMPpOBO/IT B
COOTBETCTBUHM C METOJUYCCKUMMU mocoOusIMHu u PCKOMCHAAIUAMU HAy4YHO-
HCCICA0BATCIIbCKUX UHCTUTYTOB, YTBEPIKACHHBIMU B YCTAHOBJIICHHOM ITOPAAKE.



[Tpunoxenune A
(obs3aTensHOE)
Hcnonb3yemble cTaHIapThI
I'OCT 310.4-81lemenTsl. MeToIpI OMpeaAesicHHs Tpeeia IPOYHOCTH IPU
u3rude u CHKaTUH
I'OCT 5802-86PacTBOpHI CTpOHTEIbHBIE. METOAbI HCTIHITAHUH
I'OCT 6732.2-89Kpacuteni opraHudecKde, MPOJYKTbl MPOMEKYTOUHbIE
IUI1 KpacuTeJNieH, BElIeCTBa TEKCTHIBHO-BCIIOMOTaTebHble. MeTompl otOopa
npo6
I'OCT 7473-94Cmecu GeToHHbIe. TEXHUYIECKHE yCITOBHS
I'OCT 8736-93Tecok mist cTpOUTEIBbHBIX paboT. TexHruueckne ycaoBus

I'OCT 9757-90 paBuii, ieOEeHb ¥ IECOK MOPHUCThIC. TeXHUUESCKHE YCIIOBHS

I'OCT 10060.0-95 betonsl. MeToapl OMpeacIeHUs MOPO30CTOMKOCTH.
Oomre TpedoBaHusI

I'OCT 10060.1-95 BetoHBI. BazoBerit METOI OTIpeICIICHHS
MOPO30CTOMKOCTH

I'OCT 10060.2-95 Bbertonbl. YCKOpPEHHbIE METOABI  OMpPEJCICHUS
MOPO30CTONKOCTH P MHOTOKPATHOM 3aMOPaKHBAHUU U OTTAUBAHUI

I'OCT 10060.3-95 betoHbl. JIMIaTOMETPUYECKHA METOJ YCKOPEHHOTO
OTIpe/IeIeHNS MOPO30CTOUKOCTH

I'OCT  10060.4-95 bBeronbl.  CIpyKTypHO-MEXaHMYECKAH  METOM
YCKOPEHHOTO OTIpe/IeieHHsI MOPO30CTOHKOCTH

I'OCT 10180-90 betonsl. MeTompl OMNpeseieHUs] MPOYHOCTH IO
KOHTPOJIbHBIM 00pasiam

I'OCT 10181.0-81 Cmecu Oetonnble. OOmpe TpeGOBaHHS K METOJIaM
UCIIBITAHUI

I'OCT 10181.1-81 Cmecu  OeroHHBIE. MeToApl  OTPEICICHUS
y1000YyKIIaIbIBAEM O CTH

I'OCT 10181.2-8Cmecu 6eToHHBIE. METOABI OTIPEICICHNUS IO THOCTH
I'OCT 10181.3-8CMmecu 6eToHHBIE. METOBI OTIPECTICHHUS TIOPUCTOCTH

I'OCT 10181.4-81 Cmecu  OeToHHbIEe. MeTOABl  OTIPEICICHUS
pacciianBacMOCTH

T'OCT 12730.1-7&eTtoHbl. MeTo A ONIpeie/ICHHS TUIOTHO CTH

T'OCT 12730.3-7&eT1oHbI. MeTO 1 OTIpeie/ICH s BOIOTIO VIO ICHHUS



T'OCT 12730.5-84%¢eT1oHbI. MeTOABI OTIPEICTICHUS BOIOHEIPOHUIIAEM OCTH

I'OCT 18481-81 ApeomeTpbl M IIWIMHIPHI CTEKISHHBbIC. TexHUYECKUE
yCIOBUSI

T'OCT 22685-89DopMblI 11 H3rOTOBJICHMSI KOHTPOJBHBIX 00pa3ioB 6eToHa.
TexHuueckue ycrnoBus

T'OCT 23732-7Bona 111 06TOHOB ¥ PaCTBOPOB. TEXHUIECKUE yCITOBHUS
T'OCT 24211-911o6aBku mist 6eToHOB. OOIIME TeXHHYECKHE TPEOOBaHMUS
T'OCT 25820-83FctoHbl Jierkue. TexHuueckne yCaoBus
I'OCT 27006-8&beToHbl. [IpaBuia mogdopa coctaBa
CT COB 4421-83 3amuTta OT KOPPO3MH B CTPOUTEIBCTBE. 3al[UTHBIC
CBO¥iCTBa OCTOHA MO OTHOLICHUIO K CTANIBHOI apMaType. DIEKTPOXUM MY CKHIA
METOJ] UCIIBITAHU I
IIpunoxenue b
(obs3aTenbHOE)
HccnenoBanue 3¢ dexkTMBHOCTH BHOBH

pa3padaTbIBaeMbIX 100aBOK

b.1 Hacrosiiiee npuiioKeHue yCTaHABIMBACT KDUTEPHUHU UCIIBITAHMS 100aBOK
Pa3IMYHOTO HA3HAYEHHS C LIEIbI0 00eCIeYeHUs CAMHCTBA U 00BEKTHBHOCTH
MeTo/ia OICHKH UX 3] () EKTUBHOCTH B OETOHHBIX CMECSIX U OETOHAX.

b.2 Jlo6GaBku JODKHBI ~O0eCIHEeYMBATh TMOJy4YECHHE OCTOHHBIX M
JKEJe300CTOHHBIX U3CIUI M KOHCTPYKIIUI, COOTBETCTBYIOIIUX TPEOOBAHHUIM
TEXHUYECKOH TOKYyM CHTAIIHH.

B.3 lobaBku paspelraeTcsi JAONMyCKaTh K MPHUMCHEHHIO Ha HPOU3BOJICTBE
TOJIBKO IOCJIC UX UCIHBITAHUS B COOTBETCTBHM C TPCOOBAHHSAMH HACTOSIIECTO
TPHJIOKCHHS.

B.4 Ipu uccnenoBannu 3G EKTHBHOCTH BHOBb pa3pabaThiBaeMbIX J00aBOK
JIOJDKHBI COOJIFOIaThCsI TpeGOoBaHuMs, H3JI0KeHHbIE B 3.9.

B.5HOHOJ’IHI/ITGJ'ILHO JOJIDKHBI CO6J'IIOI[aTI>C$[ CJICIY FOLIMEC Y CJIOBUSI:

- NPUMCHACMBIC MaTepuabl JIOJDKHBI OTBCYaATh Tpe60BaHI/I$[M
,I[eﬁCTBy}OLI_lI/IX HOPMATHUBHO-TCXHUYCCKUX JOKYMEHTOB,

- TOpUMeHeHHe OBICTPOTBEPJACIONIMX [EMEHTOB, IIEMEHTOB, B COCTAB
KOTOPBIX BXOIAT J00aBKHM IUIACTH(GHUIUPYIOMIETO U THUAPO(HOOH3HPYIOMIETO
JefCTBUsI, a TaKKe [EMEHTOB, OONaJaroNMX MPHU3HAKAMHU JIOKHOTO
CXBAaThIBaHHS, paspeliaeTcss B TeX CiydasX, KOTJa HCHbITyemas ao0aBka
npefHa3HaueHa sl yIydIIeHUs MoKa3aTesell KauecTBa OSTOHHBIX cMeceil u
0ETOHOB, H3rOTOBJICHHBIX HA YKa3aHHbIX [[EMCHTAX;

- MEJKUH 3amoJIHWTENh JIOJDKEH HMeTh MOAyss KpymHoctn 2,0-2,5.



[IpuMeHeHHe MECKOB APYrodl KPYHMHOCTH pa3pelacTcss B TOM cllydae, eClH
UCHBITyeMas ToOaBKa MpeaHa3HadeHa Ui Yy YIICHUS MOKa3aTesell kauecTa
OCTOHHBIX CMeCei 1 OETOHOB, M3TOTOBJICHHBIX HAa TAKHX IIECKaX.

B.6 Ilpu uccnenoBanuu 3¢ HEKTUBHOCTH T00ABOK Pa3IMYHOTO HA3HAYCHHMS
0CajJIKy KOHyca OETOHHBIX CMeCeil KOHTPOJIBHOTO M OCHOBHBIX COCTABOB
Ha3HAYAIOT B 3aBUCUMOCTH OT BHJa I00ABKH B COOTBETCTBHH C TPEOOBAHUSIM K
T'OCT 24211u a6l B.1.

Ta6mua b.1
Bun nodbasku Mapxka OETOHHOM cMecH 110 Y000y KIa-
neiBaeMocty o I'OCT 747311 cocTaBOB
KOHTPOJIBHOTO OCHOBHOTO
IMnacmudunupyromas, Tpymnm:
[ 111 (2-4cm) 115
Il To xe 4
i " 13
v " 112
Crabumsupyromas - 5
Bonoynepxusatomas - 115
Viyumaromias 113 113
nepeKauYnBaeMOCTh
Perynupyromas coxpaHieMOCTb
OETOHHBIX cMecei 3 13
(3amemrsronias WM
YCKOPSIOIIAst CXBATHIBAHHUE)
BoznyxoBoBnekaromasi, IMeHO- m m
W  Tasoobpasyromas (i
JIErKoro GeToHa)
3amemusromast WU m m
YCKOPSIOIIas TBepACHUE




Bonopenyuupyromas | - IV 1 I
rpyII

KoneMatupytromas nopsl 1 I
I'azoo0pasyromas WIH 1 I
BO3/Ty XOBOBJICKAIOLIAsI

[ToBeimarommas 3alIUTHBIE - I

CBOMCTBa TI0 OTHOUICHUIO K
CTANLHOU apMaType

[IpoTuBOMOpO3HAas 1 I
Tuapododmsupyromas  I- I 11 1
TPy

B.7 HWccnemoBanue »s¢dexruBHOCTH A00aBKM CleAyeT HAYMHATH C
OTpEJCNCHNUsI OCHOBHOTO TIOJIOKUTCIBHOTO 3 dekra, misl  JOCTIKCHHS
koToporo go6aBka mnpeaHasHadeHa (mo ['OCT 24211), u onTHMAIBHOTO
KoymuecTBa 100aBku. OpUEHTHPOBOYHBIC IPAHHIIBI ONITUMAIBHBIX JO3UPOBOK
J00aBOK Pa3IMYHOTO HA3HAYCHHS IPUBEICHBI B Ta0mie b.2.

Tabimua b.2
Bun no6asku OpHEeHTHPOBOYHOE
(mo TOCT 24211) 3HAYEHUE ONTUMAIBHOMI

J03UpOoBKH, %, Macchl
IeMeHTa (B mepecyere Ha
CyXO€ BEIeCTBO WIIH HA

100%#ib1it PO Ty KT)
IMnacmudunupyromas, Tpymnm:
I 0,3-1,5
-1 0,005-1,0
Crabummsupyiomass ¥ BOJOYJCP KUBAIOIIAs 0,005-0,2

BOJIOPACTBOpUMasi MOMMEPHAs

Viryumaromas nepexauuBaeMoCTb 0,01-0,2




3aMCZU'Iﬂ}0LLIaﬂ CXBaTbIBAHHUE U TBEPJACHHUC

BoszayxoBoBiekaromias, eHoodpasyromias (mist
JIerk0OETOHHBIX CMeCei)

chop;[}oma;[ CXBaTblBAHUC U TBEPJACHUC

Bonopenyuupyromias, rpyrmi:

-1V

KonpMatupyromas mopst:

- HCOpTraHn4ecKasa COJib

- CMOJia Ha OCHOBEC 6myMa

I'azoo0pa3yromas

BosnyxoBoBiekaromas (st MOBBIILIEHHS
cToiikocTn GeToHa)

[NoBeimaromas  3alIMTHBIE ~ CBOWCTBA IO
OTHOWICHUIO K CTAJILHOI apMaType

IIpoTuBOMOpO3HAs

0,02-0,3

0,05-0,4

0,5-2,5

0,3-1,5

0,005-1,0

1,0-3,0

3,0-10,0

0,01-0,1

0,005-0,35

2,0-2,5

3,0-15,0*

* 3HauyCHHE IO3UPOBKU 3aBUCUT OT TEMIIEPATYpBl OKPY)KAIOLIEH Cpelpl U
HaXOJMTCs B 00paTHO MPOTOPIHMOHAIBHO 3aBUCHMOCTH OT Hee.

Tuapododusupyromast |- [l rpynm

0,2-2,0

Bb.8 O6nacTs onTUMAaNbHON NO3UPOBKU JOOABKH BBIOHMPAIOT CIIETYIOIIUM
o6pazom. WsrotarmuBaror OETOHHBIE CMeCH W OCTOHBI C JO3UPOBKAMU,
PaBHBIMU TpAaHUYHBIM 3HAYCHHSM, YKa3aHHbIM B Tabiuue B.2, u ¢ 2-4
MPOMEKYTOYHBIMH TO3UPOBKaMu. [1o 3HaYeHHIO KpuTepHeB 3P EKTHBHOCTH




(mo TOCT 24211)onpenenstor 061acT ONTUMAaIBHOMN J03UPOBKH JI0 OABKH.

Jdns  yTOYHEHWs ONTUMAaJbHON JO3UPOBKM TMOBTOPHO H3TOTOBISIIOT
OCTOHHYIO CMeCh U 0€TOH ¢ 2-4103UPOBKaM U JI00aBKH, OTIMYAIOIIIUM HUCSI PYT
OT JIPpyTa Cpeay ONTUMAaNbHBIX J03UpoBOK Ha 20-30% 3HaueHHe ONTUM aTbHO I
JIO3UPOBKH ompeessitoT o 3.91.

B.9 Hapsimy ¢ OCHOBHBIM HOJIOKUTEIBHBIM 3P EKTOM Clie/lyeT OnpeneisiTh
HAJIMYUE BO3MOYKHBIX BTOPHYHBIX ITOJOXKUTCIBHBIX () (PEKTOB, SBISIOLUIMXCS
CJIEJICTBHEM OCHOBHOTO 3((eKTa, a TakkKe MOOOYHBIX (IIOJOKUTEIBHBIX I
OTPHUIATENBHBIX) 3 (EKTOB, IPOSIBIIFOIIMXCS OJHOBPEMEHHO C OCHOBHBIM.

B.10 Ilpm wuccnenoBanuu 3((EKTUBHOCTH BHOBb pa3padaThIBACMBIX
JN00aBOK B 00s3aTCIBHOM IOPSJKE CIIEAYeT W3Y4YUTh BIHMSHHE BBIOPAHHOM
ONTHMAaJIGHOW JIO3MPOBKM NOOAaBKM Ha CJCAYIOIIUE IIOKA3aTe KavyecTBa
Martepuana:

- OcToHHAs cMech - yaoboykiamsiBaemocts (mo I'OCT 10181.1)8o10- 1
pacteopootaenenue (mo 'OCT 10181.4);

- OcToH - mpouHocTh Ha cxatve (mo 'OCT 10180),Beicom006pa3oBanue,
3alUTHBIE CBOWCTBA OETOHA MO OTHOILICHHIO K CTalbHOW apmartype (o
HACTOSIIIEMY CTAHIapTy). 3a 0a3y CpaBHEHHUs MPUHUMAIOT KOHTPOJBHBIM
coctaB. OTKa3 OT UCCIIeI0BaHuUs JIFOOOTO M3 HA3BaHHBIX MTOKA3aTeNeH KauecTa
JIOJDKEH OBbITh 000CHOBAH.

Jnst 100aBOK, BBI3BIBAIOLIMX KOPPO3UIO apMaTyphl, CleIyeT OTPaHUYHUThH
00J1acTh UX IPUMEHECHHUS B JKeJe300eToHE.

B.11 JIoGaBku [OJDKHBI YIOBJICTBOPATH KpUTEpHsM 3¢ (EKTHBHOCTH MO
T'OCT 24211.
IIpunoxxenue B

(obs3aTenbHOE)

OrmpeteieHne KOPPO3HOHHOTO BO3/IeiiCTBUS
MPOTHBOMOPO3HBIX /100aBOK HAa 0€TOH

B.1 C BbiOpaHHOH ONTHMAaNLHOW JO3UPOBKOW J00AaBKM H3rOTABIMBAIOT
MEJIKO3EPHHUCTY IO OETOHHYIO cMeECh cocTaBa 1.3 1o macce
(LLeMEeHT:3a 0 IHUTEI).

I'ny6una morpy»xkenust konyca Crporl[HWJI (COCT 5802) mis cmecu 6-8
CM.

B.2 U3 GeToHHOH CMECH H3rOTaBIMBAIOT OOpasibi-0anmoukud (3 miT.)
pasmepom 4-4-16M.

B.306pasusr xpausatno 8.1.3.48 teuenue 28¢yT.

B.4 3atem 06pasubl oTranBarot npu remuepatype (2015)T B reuenne 1-24,
pacnanyGJIMBAIOT M MPOBOJIIT JalbHEMIIIee UCTIBITAHIE, KOTOPOE 3aKIIF0YaeTCs
B TOM, YTO 0Opasipl MOJBEPralOT MONEPEMEHHOMY OXIAXKICHUI H
HATPEBAHUIO B BO3AYIIHBIX ycloBHsAX. OXiaxIeHHE MPOU3BOIAT IPH
temneparype munyc (15+5)TC, narpesanue - npu temneparype (15+5)C npu
CKOpOCTH u3MeHeHus: Temnepatypsl 3-5 C/u. KoanuecTBo UKIOB HCTIBITAHHS
- 50.



B.5Onenka pe3ynbptatoB - o 8.1.4.4.

IIpunoxenue I'
(obs3aTenbHOE)

Onpenesenne 06pazoBaHne BHICOJIOB
HA TIOBEPXHOCTH 0eTOHA

I'.1 BrotapamBaroT CEpHI0 U3 TpeX 00pa3LoB-pU3M pasmepom 7-7-28m
u3 0eToHAa OCHOBHOTO COCTaBa. YCJIOBHs HM3TOTOBICHHUS OCTOHA M XpaHCHHS
00pasIoB - B 3aBUCUMOCTH OT Ha3HAYCHUs J00aBKH.

I'.2 Tlocne TBepacHUs OOpPA3MOB IO 33JAHHOMY TEXHOJIOTHYECKOMY
PEKHMY UX MOTPYKAIOT B BEPTUKAJIHLHOM TOJNOXKeHuHn Ha 3-5 cM B
UH/MBUYATbHYI0 €MKOCTh C BOJOH, 00/yBarOT BO3MyXOM TeMIepaTypoi
(2045)C ne Mmenee 34 exKeIHEBHO B TeYCHHE 7 CYT.

I'.3 Hayuuue BBICOJIOB HAa OTKPHITOH MOBEPXHOCTH OOpa3lOB OTMEYAIOT
BU3YaJIbHO MO IOSBJICHHIO BBHII[BETOB MM HAJICTY COJIH.

I'.4 O1cyTcTBHE BBICOJIOB CBHJETEIBCTBYET O BO3MOXHOCTH MPUMEHEHHS
UCIBITyeMON 00aBki B GeToHe 000N KOHCTPYKIHMH, M3TOTOBJICHHOM Ha
JAaHHOM BHJE IIEMEHTA ¥ TMPH YCIOBHH YJAOBICTBOPCHUS JPYTHM
TpeOOBaHUSIM.

I'.5 Hamuuue BbICOJIOB CBUICTCJIbCTBYET O HCBO3MOXXHOCTU NPHUMCEHCHUA
,I[O6aBKI/I B 6CTOHC, KOHCTPYKIUAX, U3rOTOBJICHHBIX HA IAHHOM BUJIC IEMCHTA, K
KOTOPBIM MPEABABIIACTCA Tp€60BaHI/IC OTCYTCTBHUS BBICOJIOB.

IIpunoxxenue
(uadopmanmoHHOE)

bubauorpadus

[1] CupaBounmk xumuka Tom 3. XUMHYECKOE PaBHOBECHE U KHHCTHKA,
CBOIICTBa pacTBOPOB, AJIEKTPOAHbIE Mpouecchl, MockBa - Jlenunrpasa, Xumus,
1965.

1 O6racmv npumenenus

2 HopmamueHsie cCulaku

3 Obwue nonosicenus

4 Ombop npob dobasox

5 Onpeoenenue coomsememesus kpumepuio s¢ppexmuenocmu 0006agox,
pezynupyroumux c8olcmea 6emoHHbIX cmecell

6 Onpedenenue coomeememauss Kpumepuro 3Gpekmusnocmu 000asoKk,
pecyaupyrowux meepoeHue Oemona

7 Onpedenenue coomeemcmauss Kpumepuro 3@pexmusnocmu 000asok,
VEeTUUUBAIOUUX NPOYHOCHIL, KOPPOIUOHHYIO CHIOUKOCHb, MOPO30CMOUKOCb
bemoHa, yMeHbuaowux nPOoHUYAEMOCmb OemoHa



8 Onpeoenenue coomsememsus Kpumepuio dgppexmuenocmu 006agox,
npuoarnwux OemoHy cneyuaibHvie c80UCMBA

9 Oyenxa s¢hpexmuerocmu 0006a80OK 8 NPOU3EOOCMEBEHHBIX YCILOBUSX
THpunoscenue A (06s3amenvroe) Ucnonvzyemvie cmanoapmol
Tpunoscenue B (06s3amenvroe) HUccredosanue s¢pexmuenocmu 61o6wb
paspabamvieaemvix 006a80K

Tpunooscenue B (06s3amenvroe) Onpedenenue Koppo3uOHHO20 6030€liCmEus
nPOMUBOMOPO3HBIX 000AB0K HA OEemMOH

Ipunoscenue I’ (06s3amenvhoe) Onpedenenue 06pazosanie 8bicO108 HA
noeepxHocmu Oemona

Ipunooicenue J (ungpopmayuonnoe) Bubnuozpagus



