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MEXI'OCYJIAPCTBEHHBIII CTAHJAPT

JOBABKMU JIUIs1 BETOHOB

METO/bI OTIPEJAEJTEHUA D9OPEKTUBHOCTH

ADDITIVESFOR CONCRETES

METHODSOF DETERMINING THE EFFICIENCY

1 O6aacTh NpUMeHEHH S

[Hara BBenenns 1997—09—01

HacTosmmuit cranmapt pacmpocTpaHseTcss Ha J00aBKH Ha OCHOBE HEOPTaHWYECKHX M OPTaHWYECKHX BEIICCTB
(mamee — moGaBKM) ISl TSDKENBIX WM JIETKAX OCTOHOB W YCTAHABIMBAET METOXBI OmpeneicHus 3()(HEKTHBHOCTH

J00aBOK M0 KpUTEpHIM 3P PeKTHBHOCTH B cooTBeTcTBUM ¢ [OCT 24211.
CraHgapT He pacIpOCTpaHsIETCs Ha MUHEPATbHBIC JOOaBKH.

2 HopmMaTHBHBIE CCBUIKH

CchUIKH HA HCIOJIb3YEMbIC CTaHAAPThI IPHUBCACHBI B IPUJIIOKCHUN A.



3 00mue moJI0KeHus

3.1 Tlo moka3arensiM KadecTBa JOOABKH JOJDKHBI OTBeYaTh TPEOOBAHHMSAM COOTBETCTBYIOLICH HOPMaTHBHO-
TEXHUYECKOW JIOKYMEHTAIlMH Ha KOHKPETHBIH IPOAYKT, a MO MOKa3aTelto d(PPEKTUBHOCTH IEHCTBUS — KPUTEPUIO
3¢ dextuBHOCTH B cooTBeTcTBHU € TpeboBanusmu ['OCT 24211.

3.2 DddexTuBHOCTS 100AaBOK ONPEACISIOT CpAaBHEHHEM IMOKa3zaTeleld KauyecTBa OCTOHHBIX cMecel, OeTOHOB
KOHTPOJIBHOTO M OCHOBHOI'O COCTaBOB, 32 HCKJIIOYEHHEM CTaOWIM3HPYIOLIMX, BOJOYICPKUBAIOMIMX J00aBOK H
J00aBOK, TOBBIIAIOIINX 3alIUTHBIE CBOMCTBa OETOHA MO OTHOIICHUIO K CTalIbHOM apMmarype. D(PQeKTUBHOCTH
yKa3aHHbIX J00aBOK ONPEJIEISAIOT TOJILKO Ha OETOHaX OCHOBHOT'O COCTaBa.

Beron koHTpONIBHOTO cocTaBa — GeToH Oe3 100aBOK.

Beron ocHOBHOTO cocTaBa — OETOH KOHTPOJIBHOTO COCTABa C ONTUMAJIBHON 103UPOBKO 100aBKH.

OnrtuManbHas 103MpPOBKa JO0ABKH — MUHHMMAaJIbHOE KOJIMYECTBO NOOABKHU, NP BBEJICHWH KOTOPOH B COCTaB
OeToHa JlocTHraeTcst MakCUMaJbHbIN dddekT nelcTBus no kpurepusiM d¢p¢dexTnBHOCTH B cootBercTBum ¢ 'OCT
24211.

3.3 JloGaBku ciexyeT BBOJAMTH B OCTOHBI C BOJOW 3aTBOpeHMs. HemocpeacTBEHHO Tmepen MCIOIb30BaHUEM
KUIKHE NOOaBKH, SMYJbCHUM, CYCIIEH3UM JOJDKHBI OBITH I€peMellaHbl, Cyxue g00aBKM pacTBOpeHbl. Bony,
BXOJUSIILYIO B COCTaB JI00aBOK, YUHUTHIBAIOT IIPU pacyere cocTaBa OeToHa. B cyxue OeTOHHBIE CMECH BOIY BBOJST B
OJIVH TIPHEM.

Bopa nomkHa coorsercTBoBarh TpeboBanusm ['OCT 23732.

[pu onpenenenun 3¢pHeKTHBHOCTH NOPU3YIOMINX JOOABOK IJIsl JIETKMX OETOHOB BOJYy B OCTOHHYIO CMECh BBOJSIT
B HECKOJIBKO IPHEMOB.

3.4 B nabopaTopHbIX YCIOBHUSX 3aMECHI CIIEyeT IIPOBOJUTH HA CYXHX 3aMOJHUTEIISX.

Chlinyurie MaTepHalbl JO3UPYIOT MO0 Macce. Boxy u pacTBOpsl (3MYNbCHH, CYCHECH3HH) NOOABOK AO3HMPYIOT IO
Macce WK 00beMy. Jlomyckaercsi 103MpOBaHUE MOPUCTHIX 3arOJHUTENEH 10 00beMy C 00s3aTeIbHBIM KOHTPOJIEM
HACBIITHOH IUIOTHOCTH.

[TorpemrHocTh 103MPOBaHMS LIEMEHTA, 3aIl0JHUTENEH, BOJIBI M J00OABOK HE JOJDKHA npeBbimaTh 1 %.

3.5Ipo6s1 6eronHO# cMecu otoupator no OCT 10181.0,006pa3ubt OeToHa 1Sl Pa3IMYHBIX BUIOB UCIIBITAHUH
W3TOTABJIMBAIOT M XpaHAT B COOTBETCTBMM C TpPEOOBAHUSIMU CTaHAApPTa HA KOHKPETHBIH BHJ HCIIBITAHUS.
KonmuecTBo M3roraBimBaeMbix 00pa3oB ONPEACIISIOT IO CTAaHJAPTY Ha KOHKPETHBII METOI HCIIBITAHHS.

OOpa3upl O0eTOHa KOHTPOJBHOIO M OCHOBHOTO COCTaBOB JOJDKHBI TBEPIETh B WACHTUYHBIX YCJIOBHSX 32
UCKIIIOUCHHEM CITy4aeB, KOT/a 100aBKa UCIIOIB3YeTCs C LEIbI0 U3MEHEHHUS pEKMMa TBEPCHUS OeTOHa.

3.6 Bpems npenBapuTenbHON BBIIEPKKH OETOHa KOHTPOJIBHOTO M OCHOBHOT'O COCTaBOB, IIOJIBEPracMoOro B
npolrecce TBEPACHUS TEIUIOBOM 00paboTKe, HE NOJDKHO pasnuuarbes 6osee uem Ha 20 %.

3.7 Ilokazatenp >ddexTuBHOCTH AeiicTBUA 100aBKM 1o Kputepuio sddekruBHocTH B coorBerctBUH ¢ 'OCT
24211oueHHBaIOT O CJIEIYIOIINM dTalaM:

- noA0uparoT 6ETOH KOHTPOJIBLHOT'O COCTaBa, yYUThIBas TpeboBaHus 3.9;

- ONPEJEISIIOT ONTUMAJIBHYIO TI0O3UPOBKY H00aBKH;

- CPaBHMBAIOT MOKa3aTeIn OETOHHOW cMecH M OETOHA KOHTPOJIBHOTO U OCHOBHOT'O COCTABOB.

3.8 3¢ pexTrBHOCTD 100aBOK, MOCTYNMBIINX HA MPEIIPHUATHE OLCHUBAIOT B CIEAYIOLIEH IT0CIIEJ0BATEIEHOCTH:

a) OLICHKA COOTBETCTBHS 100aBOK Kputepuio dddekrusHocTH o [OCT 24211;

0) oueHka 3¢ PEeKTUBHOCTH A00ABOK MPUMEHUTEIILHO K KOHKPETHBIM YCIOBUSAM IPOU3BOICTBA.

3.93¢dpexTHBHOCTD 100aBOK CIIEyeT OLEHUBATH IIPH COOJIFOJICHNUH CIIC/IYIOIINX YCIIOBHIL:

- 0ETOH KOHTPOJIFHOTO COCTaBa J0JDKEH COOTBETCTBOBATH CJIC/IYIOIINM TPEOOBAHUSM:

a) B TAXKEIBIX GETOHAX PACXOX HEMEHTa HOKeH coctaBisth 350 kr/m® mpu ompenenenun >¢hQeKTHBHOCTH
JIEUCTBHUS BeeX 100aBOK KPOME BO3yXOBOBIICKAIOLIHX.

Jns onpenenenus 3(h(EeKTUBHOCTH BO3/yXOBOBJIEKAIOIINX JOOABOK pacxo]| LIEMEeHTa J0JDKeH cocTaBisiTh 280
kr/m®. Cremyer ucnons3oBath aBe ppaxuuu me6ns: 5—10 1 10—20MM; cooTHOmEHHE GPAKIHHA JODKHO GHITH
nofo0paHO MCXOIS M3 YCIOBMH MHMHHMAJIBHOM ITyCTOTHOCTH. JloJIsi MENKOro 3amoyiHuTens I B oOmel macce
3aIl0JHUTENEH JIOJDKHA COCTABJIATH. NPH HCIIOIb30BaHMM BO3AyXOBOBJIEKaromux jpobasok I = 0,35, npu npyrux
nobaskax r = 0,4;

0) OpH MCHBITAHUU B JIETKUX OCTOHAX BO3AYXOBOBJICKAIOIIMX H00aBOK MPUHUMAIOT CICAYIOIIHMI cocTaB GeToHa:
nement — 250 kr/m®, mopuctsiit 3anonuurens — 11001/M° (30 % 1o o6semy dpakiun 5—10mm u 70 % —
¢dpakipn 10—20mm); necok mo T'OCT 8736 — 250r/v;

B) MPU HCMBITAHUM B JIETKUX OETOHAX MEHOOOpasyromuX A00aBOK MPUHHUMAIOT CIHCAYIOLIMHA cocTaB GeToHa:
nement — 300 kr/m®, mopuctsiit 3anonuurens — 11001/M° (30 % 1o o6vemy dpakiun 5—10mm u 70 % —
¢dpakipn 10—20mm);

r) IOpU HCIBITAHWHM B JIETKUX OETOHAX ra3000pa3yrolux J00aBOK MPUHHUMAIOT CICAYIOIINHA COCTaB OeTOHa:
nement — 300xr/m®, kpynHbiit mopucTeIii 3amomauTens — 8001/m° (30 %o 06bemy ppakuun 5—I10mm 1 70 %
— dpaxumn 10—20mm); mopucTsIii mecok rpymmst 1 mo TOCT 97570 3001/m;

J) OIITHMAJIBHYIO J03UPOBKY HOOABKH [TOJOUPAIOT CIIEILYIOIINM 00pa3oM.

B GeTonHble cMecH BBOAAT 100aBKU B KOJMYECTBE, PABHOM I'PAaHUYHBIM 3HAYEHHSAM, YKa3aHHBIM B HOPMATHBHOM
JOKYMEHTalluH Ha 100aBKy, ¢ 2—4 IPOMEXyTOYHBIMU JO3MPOBKAMH JOOABKH, OTIMYAIOIUMUCS IPYT OT Ipyra Ha



20—30 %. Ctposr rpadu4ecKyr0 3aBHCHMOCTb, CBS3BIBAIOLIYIO [MOKA3aTEIM KadecTBa OETOHHBIX CMecel u/wim
6eToHOB, sBisFOIIUXC KpuTepreM dddextusrocTr 10 'OCT 24211¢ 1o3upoBKOi 100aBKH;

- paboTy MPOBOJAT HPH TEMIIEPATYPE OKPYyKaromero Bozayxa u Marepuanos (20 + 5) T 3a uckiroueHneM
paboThI ¢ MPOTUBOMOPO3HBIMH JT00ABKaMH;

- TEIUIOBYIO 00pabOTKy OETOHOB IPOBOIST B MPOMAPOYHON Kamepe mo pexumy 3+3+6+24 mpu Temmeparype
nzorepmuyeckoro mporpesa 80 T myst moprnanmiuementa u 90 C st mU1aKOMOPTIIAHAIIEMEHTA.

3.10 DddexrrBHOCTS 100aBOK MO 3.8 O OLCHHMBAIOT B J1a0OPATOPUH MPECANPUATHS W Ha MPOU3BOACTBE IPHU
COOJIIO/ICHHH CIICAYIOLIUX YCIOBHIA:

a) M3TOTABJIMBAIOT OETOH KOHTPOJIBHOTO W OCHOBHOTO COCTaBOB, IPUMEHSIEMBIX Ha IPOU3BOJICTBE;

6) B 1a0OPATOPHBIX U MPOMU3BOACTBEHHBIX YCIOBUIX YTOYHSAIOT BRIOPAHHYIO MO 3.9 I ONTHMAJBHYIO TO3HPOBKY
J00ABKHU C y4ETOM LIEJU €€ MPUMEHEHHSI;

B) paboTy MPOBOMAT TIPH TEMIIEPAType OKPYKAIOMIETO BO3AyXa M MAaTepPHAOB, COOTBETCTBYIOUINX YCIOBHAM
MPOU3BOJICTBA,;

I) TEIIIOBYIO 00paboTKy OETOHOB IPOBOJIAT 0 PEKUMAaM, IPUHATHIM HA POM3BOJICTBE:

B 1a00paTOPHBIX YCIOBHAX — B JIJAOOPATOPHOH MPOTIAPOIHON Kamepe;

B IIPOM3BOJICTBEHHBIX YCJIOBUSX — BMECTE C COOTBETCTBYIOLINMH U3/CIUSIMUA U KOHCTPYKLHSMH.

3.11 Koin4ecTBO HCIBITAHWNA MO OmpeacicHuio 3()(eKTHBHOCTH AEHCTBHSA N00ABOK JO/UKHO COCTABJIATH HE
MEHee TpeX Uil KaXIOTo TiapamMerpa KauecTBa OCTOHHBIX cMmecel w/wim GetoHOB. IludpoBsie 3HAYCHHS
nokasaTesieil kadecTBa OCTOHHBIX cMecell M OETOHOB PACCUMTHIBAIOT M0 CTaHAAPTaM HA KOHKPETHBIE METOJIbI
WCIIBITAaHU.

3.12 DddexTuBHOCT, BHOBH pa3padaThiBacMbIX IT00ABOK OICHHBAIOT 10 MpriokeHnio b. DddexruBHOCTH
JIOJDKHA COOTBETCTBOBATh KpuTepuio ddexruBroctd mo 'OCT 24211.

3.13106aBKM JODKHBI HIMETh JOKYMEHT O Ka4eCTBE.

3.14 CpencrBa M3MEpEeHHUs, UCIBITATEIEHOEC 000PYIOBAHNE W MPUCIOCOOICHHUS TOJDKHBI OBITh aTTECTOBAHBI U
MOBEPEHbI B YCTAHOBJICHHOM MOPSIIKE.

4 OT60p P06 100aBOK

4.1 Ins orOopa mpod XMMHYECKHX J00aBOK MPUMEHSIOT COCYIbl, IPHCHOCOOJIEHUS M MPOOOOTOOPHUKH 110
I'OCT 6732.2, u3roToBJCHHBIE M3 MATEPHANIOB, YCTOWYMBBIX K JEHCTBHIO J00aBOK (CTEKIO, I[JIACTMACCHI,
HEPIKABEIOLIAs CTAJIb, JTATYHb U IPYTUEe MATCPHAIIBI).

4.2 OtobpaHHble B BBIOOPKY YIAKOBOYHBIC CAMHHMIBI (MEIIKH, OOYKH, LHCTEPHBI U T.I.) MPEIBAPUTEIHHO
JIOJDKHBI OBITh OUHILEHBI OT 3arpsi3HEHHH.

4.3 TIpoObl ciemyer OTOMpaTb B YCIOBHSX, HE BIMSIOIIMX Ha CBOMCTBA MPOAYKTAa M HCKIIOYAIOLIUX
BO3MOKHOCTb M3MEHEHHSI COCTaBa NPOObI ¢ Y4ETOM TPEeOOBaHUI CTaHIAPTOB Ha IAHHYIO IPOAYKIIHIO.

4.4TIpoObl 0OTOMPAIOT MO CIIEIYIOLIEH cXeMe:

- OT YIIAaKOBOYHBIX €IMHML], BEIOPAHHBIX JJIsi KOHTPOJIsI, OTOUPAIOT TOYEUHBIE IPOOBI;

- U3 TOYCUHBIX NPOO COCTABIAIOT 0OBEIMHEHHYIO IPOOY;

- 0T 00BEIMHEHHOM IPOOBI OTOMPAIOT CPETHIO TIPOOY.

4.5 ToueuHble TPOOBI ChIMyYnX M00aBOK (MOPOLIKOOOPA3HBIX, IPAHYIHPOBAHHBIX U T.I.) OTOMPAIOT U3 JIOOBIX
TOYEK Macchl MNPOJYKTa MO BCEW TOJIIMHE CIOS TPH NOMOIIM METaJUIMYECKOro MIyna, TPyOOK, KOBIIEH u
MEXaHUYECKHX MPOOOOTOOPHUKOB.

[IpoOsI crexkaBIIMXCs TPH XPaHEHWH WM TPAHCIIOPTUPOBAHUH J00aBOK M3MEIbYAIOT.

4.6 Toueunsle mpoOBI MAacTOOOPa3HBIX J0OABOK OTOMPAIOT M3 JIFOOBIX TOUEK MaccChl MPOJIYKTA 110 BCEH TONIIMHE
CJIOSL TIPY TOMOIIH METAJUINYECKOT0 LIyIa HIH TPYOOK.

4.7 ToyeyHsle TPOOBI KHUAKAX 100aBOK (KHIKOCTH, PACTBOPBI, CYCIICH3MH) OTOMPAIOT MOCJE TIIATEIBHOTO
HepeMEIINBaHus TIPH MTOMOIIM CTEKJISIHHBIX TPYOOK C OTTSHYTBIMH KOHIIAMH, CTEKJSIHHBIX WJIM METaJUIMYECKHX
MUIIETOK, HOTPY)KHBIX. KPY)KEK MM OaHOK M CHELMalbHBIX OAHOK C KPBIIIKAMU WM KOJIIaYKaMH Uil B3ATHA IIPO0
U3 JIIOOBIX CIIOEB MPOYKTA.

[orpyxHble KpYXKH WIM OaHKH JOJDKHBI MMETh PYYKH JOCTaTOYHOHM UIMHBI JUIS ONMYCKaHUs Ha JHO JII00OM
€MKOCTH.

[IpoOs! xuaKKMX NO0OABOK M3 LUCTEPH OTOMPAIOT U3 BEPXHETO, CPEIHET0 M HIDKHETO CIIOEB IO OJHOH npobe B
COOTHOIIEHMH TI0 00vemy 2:3:2. JlomyckaroTcsi JIpyrue COOTHOIICHHS B COOTBETCTBUM C HOPMAaTHUBHOM
JIOKyMEHTaIMEH.

4.8 Bce oroOpaHHBIE TOYEYHBIE NPOOBI COECTUHSIOT BMECTE, TIIATEIBHO MEPEMEIINBAIOT M IOJYYaloT
00beAMHEHHYIO ITPO0Yy.

4.9 N3 o6benuHeHHOI MpoOBl METOAOM KBapTOBaHHs (VIS CHITYYMX MPOAYKTOB) WK OTOOpa (IMIs KHUAKUX H
NacTOOOPa3HbIX MPOAYKTOB) MONYYAIOT CPEIHIO MPOOY.

Macca cpenHeld npoObl AOJDKHA OBITH JIOCTATOYHOM Ul TPEXKPATHOTO OIPENENICHUS BCEX HOPMHPYEMBIX
NoKa3aTesnel kayecTa J0OaBKH.

4.10 V3 xpaHWIMIl y M3TOTOBUTENS NMPOOBI OTOMPAIOT OT KaXJOW 3arpy’kaeMoil B HEro TEXHOJIOTHYECKOH
HapTHH WM PAaBHOMEPHO U3 MOTOKA.



[Tpo6bI KHUAKKX TIPOLYKTOB U3 IIHCTEPH W XPAHHUITHIIL JOMYCKaeTCs OpaTh BO BpeMs civBa (B Havase, CeperHe i
KOHIIE).

4.11 CpenHroro mpoOy MOMENIAIOT B YUCTYIO CYXYIO0 CTEKISIHHYIO HUTH TIOJIMATHICHOBYIO OaHKY WIIH OYTBIIKY W
IUIOTHO 3aKPBIBAIOT.

Cpennioro mpo0y MOPOMIKOOOPa3HBIX WIIM TBEPIBIX MPOAYKTOB JIOMYCKAETCSl MOMELIATh B MOJMITUIICHOBBIH
MaKer.

4.12Ha cocybl ¥ AKEThI CO CPeHEN MPOo0OoH HAKICHBAIOT MM HAJICHKHO MPUKPEIUISIOT ITUKETKU C YKA3aHUEM:

- HAMMEHOBAHUsI I0OABKY U MPEIIPHUSTHS-U3TOTOBUTEIIS;

- HOMepa MapTHH,;

- matel 0TOOpa MPoo;

- pamMuITIy JTUTIA, TPOU3BOIUBIIIETO OTOOD.

5 Onpenenenne 3¢gpdexTBHOCTH 100aBOK, PETryJIHPYIONINX CBOiiCTBA 6ETOHHBIX cMeceii

5.1 Onpenenenue 3pPeKTUBHOCTH MIACTHPUIHMPYIOIHUX 100aBOK

D PeKTUBHOCTD MIACTUGUIUPYIONICH T00aBKH OMPEIENISIOT M0 N3MEHEHHIO MMOABMKHOCTH OETOHHOW CMeCH U
MPOYHOCTH OETOHHBIX 00PA3IIOB MOCHE TEIUIOBOH 00pabOTKH U TBEPJCHHS B HOPMAITBHBIX YCIOBHUSX.

5.1.1 CpeacrBa ncnbpITaHHS M BCIIOMOTaTeJIbHbIE YCTPOiicTBa

5.1.1.1/Ins onpenenenus 3pGEeKTUBHOCTH IACTHOUIMPYIONIUX 100aBOK NPUMEHSIOT CPEACTBA UCIIBITAaHUS U
BcriomoratesnbHsle yerpoiictea no 'OCT 10180x1 'OCT 10181.1.

5.1.2 lopsinok NOAroTOBKHU K MPOBEAEHUIO HCIIBITAHUS

5.1.2.1I1epexn mpoBeACHUEM UCTIBITAHUM MEJIKHI ¥ KPYITHBIN 3aII0JIHUTEIN BBICYIIHBAIOT.

5.1.2.2B3BemnBaioT coctapisionue 0eToHHOU cMecH. [1orpenHoCcTh JO3UPOBAHUSI COCTABISIIOLIMX MATEPHUAIIOB
— He Oonee 1 %mo macce.

5.1.2.30T™MepeHHOE KOJMYECTBO J00aBKH CMEIIHBAIOT C BOJOM 3aTBOPEHHUS.

5.1.3 Ilopsnok mpoBeIeHNs HCIBITAHUSA

5.1.3.1 TlpuroraBnuBaroT OCTOHHBIE CMECH KOHTPOJIBHOTO W OCHOBHOTO COCTaBOB C OJMHAKOBBIM
BOJIOIIEMCHTHBIM OTHOIIICHHEM,; ITOIBHKHOCTh KOHTPOJIBHOTO COCTaBa MPUHUMAIOT 2—4 CM.

5.1.3.2]Ins GeToHHBIX cMecel onpeaenstoT moasmwkHocts mo [OCT 10181.1.

5.1.3.313 GeTOHHBIX CMECEe U3rOTaBIUBAOT 00PA3IIbI IS ONIPEICIICHHS IPOYHOCTH Ha CIKATHE.

5.1.3.400pa3upl MOABEPrarT TEILIOBOW 00paboTKe (Ha [Ba CpPOKA HCMBITAHWN H/WITH OCTaBISIIOT TBEPACTH B
HOPMAJIbHBIX YCIOBHUSIX HA TPU CPOKA MCIIBITAHHNA).

5.1.3.5006pa3ns! ucnsiThiBatoT Ha cxxatue mo 'OCT 10180:

- MIPOIIC/IINE TEIIOBYIO 00paboTKy — 4epe3 4 4 mocie Hee U B Bo3pacte 28 cyT;

- TBEp/EBILINE B HOPMAJILHBIX YCIOBHSIX — B Bo3pacte 3, 7u 28 cyT.

5.1.4 lIpaBuja 00padoTKu pe3yibTaTa HCHBITAHUS

5.1.41 3ddexTBHOCTS, TUIACTUPUIUPYIOMIEH CHOCOOHOCTH J00ABOK  OICHHBAIOT 10 HW3MEHEHHIO
yI000YKIIaIBIBAEMOCTH OCTOHHOW CMECH W MPOYHOCTH OETOHa OCHOBHOTO COCTaBa 1O CpPaBHEHHWIO ¢ OETOHHOM
CMEChIO U OETOHOM KOHTPOJIBHOTO COCTaBa B COOTBETCTBUH ¢ TpeboBanmsamu ['OCT 24211.

5.1.4.206pab0TKy pe3y/IbTaTOB UCIBITAHHUS MPOYHOCTH OETOHA Ha CykaTue BoimoHstoT mo 'OCT 10180.

5.1.4.3 Pe3ynbTaThl MCIBITAHWK 3aHOCAT B KYPHAJI, B KOTOPOM JOJDKHBI OBITH MPEAYCMOTPEHBI CIICAYIOIINE
rpadsl:

- laTa IPUTOTOBIICHUS 3aMeca,;

- MapKHPOBKa 00pa3IloB;

- HAMMEHOBaHHUE J00ABKH U €e I03UPOBKa,;

- IOABMXKHOCTD, OTIpeieNiieMast 0CaJIKOH KoHyca OETOHHOM cMecH;

- YCIIOBHSI TBEPJCHUSI OETOHA;

- 1aTa WCTIBITaHNsI OETOHHBIX 00pa3IoB U BO3pacT OETOHA;

- MPOYHOCTH OeToHa Ha cxxkatue mo 5.1.3.5.

5.2 Onpenenenune 3¢gpekTUBHOCTH CTAOHMIN3UPYIOIHUX H BOAOYAEP:KUBAIOIINX 100aBOK

D} dekTHBHOCTh CTAOMIM3UPYIOIICH U, BOAOYICPKUBAIONICH JOOABKH OMPEACISIOT 0 U3MEHECHHUIO TIOKa3aTeei
paccianBaeMOCTH — BOJIOOT/ICICHUS M PACTBOPOOT/ICIICHHS OCTOHHOM CMECH.

5.2.1 CpeacrBa ucnbpITaHUs M BCIIOMOraTelIbHbIE YCTPOiicTBa

5.2.1.1 Ins omnpenencans 3H(HEKTUBHOCTH CTAOMIM3MPYIONIMX M BOIOYACPKUBAIOIINX T00ABOK MPHUMEHSIOT
CPEICTBa UCIBITAHKS U BCIIOMOrarenbHble ycTpoiictea mo I'OCT 10181.4.

5.2.2 Tlopsaaok MOATOTOBKH K MPOBEIEHUIO NCIBITAHUS

5.2.2.1[ToaroToBka MaTepuaioB 1 ux Ao3upoBanue — mo 5.1.2.

5.2.3 llopsiaok npoBeeHUs UCTIBITAHUS

5.2.3.1I1puroraBauBaroT OETOHHBIE CMECH OCHOBHBIX COCTaBOB ¢ MapKoOi 1Mo ymoboykimaasiBacmocTu I15.

5.2.3.2]1ns1 GeTOHHBIX CMEcei ONPEIEISIOT MoKa3aTen Bo10- i pactsopootaenenus mo 'OCT 10181.4.

5.2.4 IIpaBuna 06padoTKN pe3yabTaTa HCHBITAHUS



5.2.4.13¢b b eKTHBHOCTD CTAOMIM3HPYIONIMX W BOAOYACPIKUBAIOIINX J00ABOK OLICHUBAIOT 110 M3MEHCHHIO BOIO-
U pacTBOPOOTAECICHHs OCTOHHOW CMECH OCHOBHOTO COCTaBa IO CPAaBHEHUIO C OCTOHHOW CMECHhIO KOHTPOIHHOTO
cocraBa B cooTBeTcTBUM ¢ TpeboBanusamu 'OCT 24211.

5.2.4.2 Pe3ynbTaThl MCOBITAHUN 3aHOCST B KypHal, B KOTOPOM JIOJDKHBI OBITh MPEAYCMOTPEHBI CIEIYIOIIUS
rpadsr:

- laTa IPUTOTOBIICHUS 3aMeca,;

- HANMEHOBaHHUE J00ABKH U €e I03UPOBKa,;

- 0cajika KoHyca OeTOHHOI cMecH;

- pe3yJIbTaThI ONPEIENICHUS] PACTBOPOOT/ACIICHNS ¥ BOAOOT/ACIICHHSI.

5.3 Onpenenenune 3¢ dekTUBHOCTH 100aBOK, YIYyYIIAIOUINX ePeKAYNBAEMOCTH 6ETOHHOI cMecH

D¢ddekTuBHOCTH NOOABKH, YIy4YNIAIOMICH MEPCKAYMBACMOCTh OCTOHHOM CMECH, OIICHHUBAIOT IO COXPAHCHUIO
MOJBIDKHOCTH W IIOKa3aTeJeld pacclamBaeMOCTH CMECH 10 M IIOCIC TMEPEKAYMBAHUS CMECH 4Yepe3 HACOCHYIO
YCTaHOBKY.

5.3.1 CpeacrBa ucnbpITaHUs M BCIIOMOTaTelIbHbIE YCTPOiicTBa

5.3.1.1 JIns onpenenenust 3PGEKTUBHOCTH MA00ABOK, Y/IYUNIAIOMUX IEPEKAYNBAEMOCTh OCTOHHOW CMECH,
NPUMEHSFOT CPEACTBA UCIIBITAHMS U BCrioMorarenbhbie yerpoiicrsa mo I'OCT 10181.1u T'OCT 10181.4.

5.3.2 Tlopsaaok MOATOTOBKH K MPOBETEHUIO HCIBITAHUS

5.3.2.10TKpHITHIIT KOHEL OETOHOBO/IA HATIPABIIIOT B MPUEMHBIN OyHKep O€TOHOHAcoca.

5.3.2.2 Tlepen mpoBefeHHEM HCIBITAHUN Yepe3 HACOCHYIO YCTAHOBKY IPOKAYMBAIOT LEMEHTHO-TIECUAHBIH
pactBop coctaBa 1:3 mo macce (lieMeHT:IIeCOK) ¢ Mapkoil mo ymoboykmaasiBaemoctu [13. O0beM yKa3zaHHOTO
pacTBOpa JI0KEH OBITh HE MCHEE 0,5m°

5.3.2.3lMoarotoBka MaTepuaioB u ux go3upoBanue — mo 5.1.2.

5.3.2.4MakcumaibHbIi pa3Mep 3epeH KPYITHOTO 3aMOIHUTEINS He OJDKeH npeBbimars 20 MM,

5.3.3 [lopsiaok npoBeeHUs UCTIBITAHUS

5.3.3.1 IlpuroraBnmuBarOT OCTOHHBIC CMECH KOHTPOJLHOTO W OCHOBHBIX COCTaBOB C MapKO#H IO
yno6oykmnagsiBaemocts 113 o6bemomM He Meree 0,8 M° kaskaast. CMecH 3arpyKatoT B PHEMHbII GyHKep GETOHOHA-
coca, IZlc WX MEPEMEIIMBAIOT B TEUCHHE 2 MHH, IOCJC 9ero ompeneisioT noasmwkHocTh mo 'OCT 10181.1u
pacciaanBaeMocTh 1mo 5.2,

5.3.3.2 beroHHBIE CMeCH IIEPCKAYMBAIOT dYepe3 OCTOHOHACOC MMPH MAaKCHMAaIbHON ITPOM3BOIUTEIBHOCTH,
(uKcHpyst yCTAHOBHUBILIEECS IaBIICHHE B THAPOCHCTEME Yepe3 KKyl MUHYTY.

5.3.3.3 [l GeToHHOM cMecH ¢ mM00aBKaMH IOCIIE WX IMEPEKaYMBAaHUS M IMOCTYILICHHWS B MPHUEMHBIH OyHKEp
MOBTOPHO OTPEEISIOT MOBIKHOCTh M PACCIaNBACMOCTb.

5.3.4 IIpaBuna 06padoTKN pe3yabTaTa HCHBITAHUS

5.3.4.1 loka3aTeny MOABMKHOCTA W PACCIAMBACMOCTH OCTOHHON CMECH OCHOBHOTO COCTaBa C JOOAaBKOW,
YIy4IIAIOIIEH ePEeKaYMBAEMOCTh, HE IOJDKHBI YXY/IIATHCS MOCIE IePeKauYrBaHus CMECH Yepe3 OETOHOHACOC.

5.3.4.2 Tlo mnoka3aHusM MaHOMETpPAa ONPEAECIIAIOT CpeaHeapU(PMETHIECKOE TAaBICHHE B THAPOCHCTEME IMPH
NepeKaYrBaHUK OCTOHHOW CMECH KOHTPOJIIBHOTO U OCHOBHOTO COCTaBOB.

5.3.4.3Pa3nocts nasienuit AP B MPOIICHTaX PacCUUTHIBAIOT IO (hopmyiie

R-R
AP =——7-—=-000, (1)
R
rac PK —I10Ka3aTCJib JaBJICHHA, HOquaeMLIﬁ Ipy NEpCKavYuBaHNA OETOHHOM CMeCH KOHTPOJIbHOT'O COCTaBa, MHa,

PH —I0Ka3aTcjib JaBJICHUA, HOHy‘IaCMHﬁ Ipyu N€peKavYuBaHNU OCTOHHOM CMECH OCHOBHEIX COCTaBOB, MHa,
IDKl + PK2+' : '+Pxn .

Peep = . ; @)
p = P, +P,+. . +P, 3
ocp n ' 3)
rne Py, P, P — 144, 241, ..., N-ii moKa3aTenu NaBJICHUs, MOJyYaeMbIe MPU NEpEeKaYUBaHHH OCTOHHOW CMecH
KOHTPOJIbHOTO cocTaBa, Mlla;
Py, Py, Py [J 144, 244, ..., N-i moka3areny AaBieHus, OJydaeMble MPU MepeKaunBaHuu OETOHHOW CMecH Oc-

HOBHBIX cocTtaBoB, MI]a.

5.3.4.4 Pe3ynbraThl UCHBITAHUS 3aHOCST B JKypHaJd, B KOTOPOM IOJUKHBI OBITH MPEAYCMOTPEHBI CIICAYIOIINE
rpadsr:

- laTa MPUTOTOBIICHUS 3aMeca,;

- HAMMEHOBaHHUE J00ABKH U €e I03UPOBKa,;

- 0cajika KOHyCa U paccianBaeMoCTh OETOHHOM CMECH JI0 | TIO0Ciie MepeKavyrBaHms Yepe3 OeTOHOHACOC,

- IOKa3aHHsl MAHOMETPA;

- pe3ysbTaThl pacuera mo 5.3.4.3.



5.4 Onpenenenune 3¢ dekTUBHOCTH 100aBOK, PEryIHPYIONINX COXPAHIEMOCTh 0eTOHHOI cMecH

O¢ddekTuBHOCTH M00ABKH, PETYIHPYIOMICH COXPAHAEMOCTh OCTOHHOH CMECH, OIPEACISIOT CpPAaBHCHUEM
CKOpPOCTH M3MCHEHHUS MOBIXKHOCTH OCTOHHOW CMECH OCHOBHOTO M KOHTPOJIBHOTO COCTaBOB.

5.4.1 CpeacrBa uCHbITAHUA M BCIOMOTaTeJIbHbIE YCTPOHCTBA

5.4.1.1CpencrBa ucnbITaHUS U BCIIOMOrateibHbIe ycTpoiictBa — mo 'OCT 10181.1.

5.4.2 TlopsAa0K MOATOTOBKH K MPOBEIEHUIO HCIBITAHUS

5.4.2.1ToaroToBka MaTepuaioB 1 ux Ao3upoBanue — mo 5.1.2.

5.4.3 TIpoBeneHue KOHTPOJIS

5.4.3.1 TlpuroraBauBarOT OETOHHBIE CMECH KOHTPOJHHOIO M OCHOBHOI'O COCTaBOB C MAapKOd [0
ymoboykmagsiBacmocTa I13.

5.4.3.2]1nst 6eToHHBIX cMecei onpeaessiioT moasmwkHocTs o 'OCT 10181.18 TeueHne TpeOyeMOro BPEMCHH.
IlepBoe omnpexeneHne MOIBIKHOCTH OCETOHHBIX CMECEW BBIMOJHSIIOT HEMOCPEICTBEHHO IMOCIE OKOHYAHHS HX
HepeMelInBaHus, MOCICAYIOIMe — Yepe3 ONpe/eCHHbIC MPOMEXYTKA BPEMEHH. Uil OETOHHBIX cMeceil 0e3
n00aBok — uepe3 20 muH, ¢ mobaBkamu — depe3 20—60 MuH (B 3aBHCHMOCTH OT Ha3HAueHHs JT00ABKH).
[oABMKHOCTH OMPEEIISIOT 10 JOCTHKEHHsI OSTOHHON CMEChIO 0CA/IKU KOHYCa 2 CM.

5.4.3.3 O0beMBI 3aMECOB JOJDKHBI OBITH JOCTATOYHBIMHM JUII TOrO YTOOBI ISl KaXKIOTO OIPEACICHUS
MOABMXHOCTH OETOHHOW CMECH HCIIOb30BaTh OTACIBHYIO PO0Yy.

5.4.3.4 VcnbIThIBaEMy0 MOPIMIO OCTOHHOM CMECH IIEPEMEIIMBAIOT IMEpPea KaKIbIM  ONPEACICHUEM
noABMWKHOCTH. OCTalbHYI0 OCTOHHYIO CMECh YKPBIBAIOT BIQXKHOH TKAHBIO WM MOJHUITUICHOBON IUICHKOH M
OCTABIISIFOT JIO CJIC/YIOLIETO HCIBITAHHSI.

5.4.4 IIpaBuna 06padoTKN pe3yabTaTa HCHBITAHUS

5.4.4.1 TTokazaTenp M3MEHEHHS BPEMEHHM COXPAaHEHHWsS MOABIKHOCTH OeToHHOW cMmecu Il ompenensior mo
¢dopmyne

[
H nn = T—‘) 1 (4)
K

rae T, — BpeMs IOTEpH IOJABHKHOCTH OSTOHHOW CMECH OCHOBHBIX COCTaBOB OT MCXOJHOW BenuuuHbI 11 10 2 cMm,
MUH;

T, — BpEMsi MOTEPH MOJBIIKHOCTH OETOHHOM CMECH KOHTPOJILHOTO

COCTaBa OT UCXOAHOM BennuuHusbl I1 10 2 ¢M, MUH.

5.4.4.2 Pe3ynbraThl UCHBITAHUS 3aHOCST B JKypHal, B KOTOPOM IOJUKHBI OBITH HMPEAYCMOTPEHBI CIICAYIOIINE
rpadsr:

- laTa IPUTrOTOBIICHUS 3aMeca,;

- HANMEHOBaHHUE J00ABKH U €e I03UPOBKa,;

- 0cajika KOHyca OETOHHOI CMECH 10 BPEMEHH;

- BpeMs OTEPH MOJIBIIKHOCTH OETOHHOMN CMeCH OT UCXOHOM /10 2 CM;

- pe3ysbTaThl pacuera o 5.4.4.1.

5.5 Omnpenenenne 3¢¢eKTHBHOCTH BO3IyXOBOBJIEKAIIIMX W MEHOOOPA3YIOIINX 106aBOK (IJIsl JIErKoro
OeToHa)

O PEKTUBHOCT BO3AYXOBOBJICKAIOIICH W MEHOOOpa3yromiel JT00aBKH OICHUBAIOT IO TMOTEPE BOBJICUECHHOTO
BO3/lyXa IMPHU COXPaHEHUH ITPOYHOCTH Ha CyKaTHe OETOHA C T0OABKOM.

5.5.1 CpeacrBa ncnpITaHUS M BCIIOMOTaTeJIbHbIE YCTPOiicTBa

5.5.1.1/1ns onpenenenust 3pPEKTUBHOCTH BO3/TyXOBOBJIECKAIOIINX H

MEeHO00Pa3yIoNIUX J00aBOK B JIETKUX OETOHAX MPUMEHSIOT:

- Becbl 1abopaTopHEIE;

- IPOTUBEHB;

- 1abopaTOPHYIO BUOPOILIOIIAIKY;

- (opmer i 06pasnoB-kyooB ¢ pedbpom 150mm mo 'OCT 22685;

- 1a00paTOPHYIO MPONAPOYHYIO KaMepy;

- IPECChI ISl UCTIBITaHUS Ha CXKATHE,

- 1a0OpaTOpHBIH CMECHTENb INPUHYIUTENBHOro neictBusi BMecTHMOCThIO 30—40 1 ¢ unciom 0060poToB
nonacteit 30—40006/muH;

- neHTpoOexHbIit Hacoc tuna 1,5 K-6 s B30MBaHMS TEXHHUUYECKOH MEHBI ¢ yuciaoM oboporos He Menee 1400
00/MuH;

- MepHbIi MeTayumaeckuii cocyx no F'OCT 10181.2;

- apeomeTtpsl mo [OCT 18481.

5.5.2 Ilopsiaok NOAr0TOBKM K MPOBEIEeHHIO HCIIBITAHUSA

5.5.2.1 PacueTHyl0 IUIOTHOCTH OETOHHOW CMECH P B KWJIOIpaMMax Ha KyOMYECKHH METp ONpEACNSIOT II0

bopmyie
p=111]+11p, + IT + 16Q (5)

rae 1] u I1 — pacuerHbie pacxopl IEMEHTA U M1ECKa, KF/MS,



P — HACBIIHAS [IOTHOCTH KPYIHOTO TIOPHCTOrO 3aMONHHTENs, KI/M;

160 —OpHEHTHPOBOUHBIT CyMMApHbI PACX0J BOABI i 100aBKH (IIeHEI), Kr/M .

5.5.2.2 Texuuueckyro neHy 3 meHOoOpasyromiell 100aBKH MPUTOTABIMBAIOT C IOMOIIBIO IEHTPOOEKHOTO
Hacoca, 000pyI0BAaHHOTO MTPUEMHON BOPOHKOW HA BXOJHOM OTBEPCTHU U IUIAHTOM MOJa4M MEHBI HA BBIXOHOM.
Pabouyr0 KOHIEHTPAIMIO IEHOOOPA30BaTeNsl U CKOPOCTh MOJIa4M €r0 B HACOC YCTAHABIUBAIOT U3 HEOOXOIUMOCTH
MOJTyYESHUS] TEXHUYIECKOMU TEHBI ¢ KpaTHOCThIO OT 4 10 10.

5.5.2.3KoHIIeHTpanuio padodero pacTBopa BO3IyXOBOBIICKAIOIICH TOOABKU HA3HAYAIOT UCXOJS U3 TpeOOBaHUI
HOPMATHBHO-TEXHHMYECKOM JOKYMEHTAIIMK Ha HEee, U KOHTPOJIUPYIOT €€ MIIOTHOCTH C MIOMOIIBI0 apeoMeTpa.

5.5.2.4IToaroToBKa COCTABISIOMINX OCTOHHOW CMECH U UX JJO3UpoBaHue — 1o 5.1.2.

5.5.2.5 Pacxon Boabl Ha 3amMec M JO3UPOBKY NOOABKM YCTAHABIMBAIOT HCXOMAS M3 YCIOBHM TMOJNyYEHUs
JETKOOETOHHOM CMECH CIMTHOW CTPYKTYpHI C IOJABMKHOCTBIO 1—2 cM, ompenenenHoit mo 'OCT 10181.1,u
IUTOTHOCTBIO MeHee pacueTHoi Ha 50—100kr/M® onpenenennoii mo TOCT 10181.2.

5.5.3 IIpoBeneHue KOHTPOIS

5.5.3.1[IpurotaBimBaioT JETKOOETOHHYIO CMECh OCHOBHOIO cocTaBa 00bemMoM 2011 B 1aOOpaTOPHOM CMECHUTEIIES
NPUHYIUTEIBHOTO SHCTBHS [IPU CIIEAYIOUICH TOCIe0BATEIbHOCTH 3arpy3Kd KOMIIOHEHTOB U TPOJI0IKUTEIBHOCTH
UX MepEeMeIIBaHHS.

BHauane B mpeBapUTeNIbHO YBJIQKHEHHBI CMECHTENb 3arpy)KalOT MOPUCTBINA 3alOJHUTEINb, [IEMEHT, MeCOK U
80—90 %BojBI ¢ YUETOM BOJIBI, COJEPIKAIIEHCS B PACTBOPE BO3MyXOBOBJIEKAIOIIEH 100aBKky (MM B TEXHHYECKOM
nene), u nociae 30 ¢ mepeMenIMBaHus BBOIIT MUHUMAJBHYIO MOPIHI0 paboduero pacTBOpa BO3AYXOBOBIICKAOIICH
J00aBKU (MITH TEXHHMYECKOMU TIEHBI).

Yepez 60 ¢ paboThl CMECHTENS ONPEACNISAIOT IUIOTHOCTh OCTOHHOW cMecH. I[Ipy HadWYMKM HECIUTHOM
(KpYITHOTIOPHCTOM) WM OTCYTCTBHHM MOPHU30BAHHOW CTPYKTYPHI WIM TPH IUIOTHOCTH OOJNBINCH, YeM pacueTHas,
JO0aBJISIOT BTOPYIO IOPIMIO BO3IYXOBOBIEKAONIEH M00aBKH (MJIM TEXHHYECKOH IEHbI). B ciiydae MeHbIeit
MOJBMXKHOCTH CMECH JI0JIMBAIOT BoAy. [loBropHOE mepememniBanue mpoaonkarot 60 ¢ ¢ mocneayrorieil mpoBepKoit
CTPYKTYpBI U INIOTHOCTU cMecH. [1o00HbIe omnepanuy MoBTOPSIIOT 2—3 pa3a [0 MOIYYCHHUs] CIUTHOH CTPYKTYpBI
cMecH 1 mwiotHoctH Ha 50—100kr/M° Menbie pacueTHo. OOIIas POLOIKUTEIBHOCTD IPHTOTOBICHHS CMECH B
MPOIIECCE MCIBITAaHMS J00aBKH HOJDKHA cocTarisiTh He 6osree 180—200c.

5.5.3.2B ciyuae, eciu mociie BBEACHHS B CMCCHTEIb MEPBOM WM OYEPEAHONW MOPIHH BO3IYXOBOBJICKAIOIICH
n00aBKHM (MM TEXHHYECKOW TICHBI) IUIOTHOCTH CMECH TPU CIMTHOM CTPYKType OymeT 3HAYMTEIBHO MEHBIIE
pacyeTHoO#, UCIbITAHHE TIPOBOIST HOBTOPHO IPH YMEHBLICHHBIX pacxo/ax J00aBKH.

Ecnu nipu BBeJIEHUH OUYepeIHOM TOPIMK BO3YXOBOBIICKAIOIIEH T00aBKH (MM TICHBI) HAOII0MAeTCST TEHICHIINS K
YBEJIMYCHHIO CIUTHOCTH CTPYKTYPbl M YMEHBIICHHIO IUIOTHOCTH, HO TpeOyemblid 3((eKT He nocTHraercs, TO
9KCIIEPUMEHT MOBTOPSIFOT ITPH YBEIIMUYECHHBIX PACX0/1aX M00ABKH (MU MIEHBI).

5.5.3.3 IIpuroroBieHHy0 OETOHHYIO CMECh BBITPYXKAIOT Ha YBIIQKHEHHbBIH MPOTHBEHb. M3 4acTu cMecH o
T'OCT 10180 popmyror nBa kyba ¢ pedbpom 150 mm. IIpomomkurensHOCTh ymtoTHeHus cmecn — 10—15c.
OnpenessiioT MIOTHOCTh OETOHHOW CMECH M MOACYMTHIBAIOT (hakTHuecKue pacxozsl marepuanos mo 'OCT 27006.
ITo TOCT 10181.3omnpeaensiror 00beM BOBJICICHHOTO BO3IyXa.

5.5.3.4B1opy1o yacTh NPUrOTOBICHHOW CMECH BBIACPKHBAIOT B TeueHue 30 MUH B IPOTHBHE B BUJIE YCEUEHHOTO
KOHyCa C IHaMETPOM OCHOBaHHS M BbICOTOM 0K0s0 20 cM. 3aTem u3 3T0i# cMecu hopMmyroT aBa Kyba ¢ pedbpom 150
MM, OIpeaessist INIOTHOCTh OeToHHOM cMmecu o ITOCT 10181.2.

5.5.3.5 OgHOBpEeMEHHO NPUTOTABIMBAIOT OCTOHHYIO CMECh KOHTPOJBHOTO coctaBa mo 3.9 6. M3 Hee
W3rOTABIIMBAIOT JBa KyOa ¢ peopom 150mm.

5.5.3.6 O6pasisl 6eToOHa KOHTPOJIBHOTO M OCHOBHOTO COCTABOB IIOCIIC M3TOTOBJICHHS I[TOIBEPTarOT TEILUIOBOM
00paboTke, yepe3 4 U mociie Hee ONMPEACIIOT CPEAHIO IoTHOCTE 0eToHa mo I'OCT 12730.1u ero mpoYHOCTH Ha
cxarue mo 'OCT 10180.

5.5.4 IIpaBuna 06padoTKN pe3yabTaTa HCHBITAHUS

5.5.4.1ITorepu BoBnedeHHOTO Bo3ayxa AV B OETOHHOM CMECH B IPOIICHTAX BHIYHUCISAIOT IO (hopmyIie

(,02 B p1) (100_ V)
pV

rze P; ¥ Py — NEepBOHAYaIbHAS IUIOTHOCTh YIUIOTHEHHON OeTOHHOM cMecH n yepe3 30 MUH 1ocCie PUTOTOBIICHHUS,
Kkr/m”;

V —00beM BOBJICYEHHOT'O BO3/1yXa B YIUIOTHEHHOW OETOHHOW CMecH cpa3y 1ociie npurorosienus, %o.

5.5.4.2]Toka3arenu npoyHOCTH OETOHOB Ha CXKaTHE ¢ 100aBKOW M 0e3 Hee COMOCTAaBIISIOT NP PaBHBIX CPEIHUX
IUIOTHOCTSIX OETOHOB.

5.5.4.3006paboTKy pe3ynbTaToB UCIIBITAHUS OETOHOB HA IIPOYHOCTH NP cxxaTuu BeinonHsor o [OCT 10180.

5.5.4.4 Pe3ynbTaThl UCIBITAHUS 3aHOCAT B JKYpHaJ, B KOTOPOM JOJDKHBI OBITH IPEAYCMOTPEHBI CIIEIYIOIIUE
rpadsr:

- JJaTa IPUTOTOBJICHUS 3aMmeca,

- HAaMMEHOBaHHUE J00ABKH U €e I03UPOBKa,;

- IOPSIIOK BBEJICHUS JOOABKHY;

AV = D.OO, (6)



- MapKHPOBKa 00pa3IloB;

- 00beM BO3/yXa (BOBJIEYEHHOTO I BBEJAEHHOTO C IEHOH);
- XapaKTePUCTUKA CIIMTHOCTH CTPYKTYpbl OETOHHON CMECH;
- YCIIOBHSI TBEPJCHUSI OETOHA;

- pe3ysbTaThl pacuera o 5.5.4.1;

- MPOYHOCTH OETOHA Ha CIKATHE.

5.6 Onpenesenne 3¢ ¢eKTHBHOCTH ra3006pa3y0IuX 100aBOK (/15 JIETKOro 6eToHA)

D¢ dexTuBHOCTE Ta3000pa3yronel J00aBKK ONPEIEsSIoT 10 00bEMY BBLACIMBILETOCS Ta3a MPH JOCTIKCHUH
pacyeTHOH cpeHei IIoTHOCTH 0e3 YMEHbIICHHUs IPOYHOCTH OETOHa.

5.6.1 CpeacrBa ucnbpITaHUs M BCIIOMOraTelibHbIEe YCTPOiicTBa

5.6.1.111ns onpeaencuust 3GpHEeKTUBHOCTH ra3000pa3yronmx 100aBOK B JETKUX OETOHAX MPUMCHSIOT CPEICTBA
WCIIBITAHUS U BCIIOMorarebHbie yerpoiictsa mo TOCT 10180, OCT 10181.2T'0OCT 12730.1.

5.6.2 IlopsAa0K MOATOTOBKH K MPOBEIEHUIO HCIBITAHUS

5.6.2.1 PacueTHyi0 IUIOTHOCT, OCTOHHOW CMECH P B KWJIOIpAaMMax Ha KyOWYECKHH METp ONpPEHCISIOT IO
hopmyie

p=L{+K+II+B, (7)
e 1] — pacxox 1ieMeHTa, IpHHAMAeMblii JUIsi 6ETOHA CTaHAAPTHOro coctaBa paBHeM 300kr/M;

K — pacxoj KpyITHOTO 3aIlOJHHATENIs, KI/M°, IPHHAMAEMBIii UTs 6eToHa cTanaapTHoro coctasa 0,8 Py, 31Ch Py,
— HACHINHAS TUTOTHOCTH KPYITHOTO 3aTOTHATES, KT/M>,

[ — pacxoj MEJIKOro 3aloIHHMTENs, Kr/M°, IpHHUMaeMsblil s crangapTHoro cocrasa 0,3 p,, 31ech Py —
HACBITHAS TIIOTHOCTB MEJIKOTO 3aTIOHATEIS, KI/M>;

B — pacxo BoJibl, OPHEHTHPOBOYHO IPHHAMAEMBIHT paBHbIM 180—200m/Mm°.

5.6.2.2[1oaroToBKa COCTABISIOMNX OCTOHHOM CMECH M UX J03UpoBaHue —mo 5.1.2.

5.6,2.3Pacxox Bozbl U HO3MPOBKY JT0OABKM yCTaHABIMBAIOT MCXOJs U3 YCIIOBHUS TOJIydeHHUsT OETOHHON CMecH
MOPHU30BaHHON CTPYKTYpBl IOCJIE 3aBEpLICHUS IpoLecca Ta30BBLACIEHHS C IUIOTHOCTBIO, COOTBETCTBYIOILCH
pacyeTHOH.

5.6.3 [opsiaok npoBeeHUs UCTIBLITAHUS

5.6.3.11IpuroTaBnuBarOT JErKOOETOHHYIO CMECh OCHOBHOI'O COCTaBa 00BEMOM He MeHee 8 11 B 1abopaTOpHOM
cMecuTene TMPHHYAUTEIbHOTO JEHCTBHS TPH CIEAYIOUIeH [OCICIOBATENbHOCTH 3arpy3KH KOMIIOHEHTOB U
MPOJODKUTEILHOCTH UX TIEPEMEIINBAHHS.

BHauasne B peBapUTeSIbHO YBIKHEHHBIH CMECHTEIb 3arpyKatoT IIOPUCTHIN 3amoaHuTeN b, iieMent u 60—70 %
Bonel, Harperoil mo 80 <. Ilocme 30 ¢ mepeMerinBaHMs BBOIIT MHUHHMAJIBHYIO TOPLHUIO HO0aBKH M 3aTE€M
OCTaJIbHOE KOJIMYECTBO BObI. OOIIIast IpOI0/KATEILHOCTE puroTosicHus cmecn 150—180c.

5.6.3.211puroToBieHHy0 OCTOHHYIO cMeCh ¢ yaeTtoM TpeboBanuii 3.9 temneparypoit 30—40 T BeIrpyxarot
Ha YBJI&)KHCHHBIHN ITPOTHBEHB. M3 Hee GOpPMYIOT Ba KOHTPOJIBHBIX KyOa ¢ peopom 150mMmM. JlerkobeToHHYIO CMECh B
KXy (GopMy IO3MPYIOT 10 Macce MCXOJs M3 HEOOXOAMMOCTHU MOJy4eHHs OETOHa C PacuyeTHOW MJIOTHOCTHIO.
OtdopmoBaHHbIC 00pa3iBl OCTABISAIOT B IOMCIICHHM W B TedcHHe 5—30 MHH HaAOIOMAIOT 3a MPOLECCOM
ra30BbICICHHS U BCIYYUBAHUS JIETKOOCTOHHOM CMECH 10 MOMEHTA TTOJIHOT'O 3aI0JHEHHUS €10 BCero 00bemMa (hOpMBI.

5.6.3.3Ilociie 3aBepiueHus ra30BbIACICHNS 00pasiibl [TOBEPral0T MOBTOPHOMY BUOPHpOBaHHUIO B TeycHne 10—
15 ¢ ¢ uenpio 3aBepIICHUs MPOIecca BCIYYMBAHUS M COBMEIICHHS JIETKOOCTOHHOW CMECH BPOBEHb C BEpXHEH
KPOMKOH (pOpPMBI.

5.6.3.4 Ecin mociie OKOHYAaHHS IIOBTOPHOTO BHOPHPOBAHMS BCIIyYCHHAs JIETKOOCTOHHAS CMECh HMEET
«TOpOYIKY», €€ YTaIluInBaloT.

5.6.3.5Ecnu B teyenne 30 MHH CMECh HE MMOIHSIIACH 0 BEPXHEH KPOMKH (hOPMBI, 3aMeC OPaKyIoT, H IIOBTOPHO
TOTOBST JIETKOOETOHHYIO CMECh C YBEJIMUYEHHOW mMopuueid mo0aBku. [Ipn HEmMOCTaTOYHON yHOOOYKIaIbIBAEMOCTH
CMECH I'OTOBSIT HOBBIN 3aMeC € OOJIBIIMM PACX0JIOM BOJIBI.

5.6.3.6Eciu B 0TOPMOBaHHBIX 00pa3iax «ropOymIKy» He YIaeTCs OCaIUTh, IOBTOPHO FOTOBST JIETKOOCTOHHYIO
CMeCh C YMEHBIIICHHOH Mmopiueii ra3000pa3yromieid 7100aBKH.

5.6.3.7 Tlocite DOCTHIKCHHST PACYCTHON IUIOTHOCTH OCTOHHOM CMECH PacCYMTHIBAIOT (PAKTHUECKHUH pPacxof
MaTepraloB Ha 1 M° GETOHA, M OPEACIAIOT PACISTHBIN 0GbEM BBLICTHBIIETOCS ra3a.

5.6.3.8 MsroroienHbie 00pa3iipl, a TakKe 0O0pa3libl KOHTPOJBHOTO COCTaBa, H3rOTOBICHHBIE C YYETOM
TpeboBanuit 3.9, MOABEPraroT TEIIOBOMH 00pabOTKE, M OMPEACIIAIOT MPOYHOCTh OeToHa Ha cxxarne mo 'OCT 10180
(uepes 4 4 mocJie TEMIOBOM 06pabOTKU) U €r0 CPETHION0 INIOTHOCTE B cyxoM cocTostHuu mo I'OCT 12730.1.

5.6.4 IIpaBuia 06padoTKN pe3yabTaTa HCHBITAHUS

5.6.4.10axtnueckuii pacxox MarepuanoB paccuutsiBatot o ['OCT 27006.

5.6.4.2001em raza B OeToHHOI cMecu paccunthiBatotr mo [OCT 10181.3.

5.6.4.3Pe3ynbpTaThl UCHBITAaHUSI TPOYHOCTH OETOHOB Ha cxarue obOpadarsiBator o OCT 10180.1Ipounocts
Ooerona nomxHa orBevyarh TpeboBanusM ['OCT 25820 mis yerkoro OeTOHA IMOJNYYCHHOW CpEJHEW ILIOTHOCTH,
KOTOpasi 0JDKHA COOTBETCTBOBATH PACUETHON ¢ OTKIOHEHHeM He Gonee 50 kr/m® npu haKkTHYECKHX MOKa3aTelsx
HACBIMTHOM IUIOTHOCTU MCIIOJIb30BAHHBIX MOPUCTHIX 3AMOJIHUTEIICH.

5.6.4.4Pe3ynpraThl MCIIBITAHUIT 3aHOCST B J)KypHaJl, B KOTOPOM IPHUBE/ICHBI:



- IaTa IPUTOTOBJICHUS 3aMeca,;

- HAMMEHOBaHKE T00ABKHU ¥ €€ TO3UPOBKa,;

- MapKHPOBKa 00pa3IloB;

- 00BEM BBIIEIUBIIETOCS B OETOHHOM CMECH rasa;
- YCIIOBHS TBEPACHUS OCTOHA;

- 1aTa UCTIBITAaHUS OETOHHBIX 00Pa3IoB;

- pe3yibTaThl pacuera mo 5.6.4.1u 5.6.4.3.

6 Onpenenenne 3ppeKTHBHOCTH 100aBOK, PeryJTHPYIOIINX TBepAeHNe feToHA

D¢ dexTUBHOCTE 100aBKH, PETYJIUPYIOIIEH CPOK TBEpACHMS OETOHA, ONPEACISIOT IO H3MEHEHHMIO CKOPOCTH
YBEJIMYEHHS TIPOYHOCTH OETOHA OCHOBHOTO COCTaBa IO CPABHEHHIO CO CKOPOCTHIO YBEIMUYEHHUSI IPOYHOCTH OETOHA
KOHTPOJBHOTO COCTaBa.

6.1 Onpenenenue 3ppeKTUBHOCTH 106aBOK, 3aMeUISIIOLIUX WIH YCKOPSIIOIIHUX TBep/AeHHe 6eToHa

6.1.1 CpeacTBa NCILITAHNUS M BCIOMOraTeJbHbIE YCTPOIiCTBA

6.1.1.1 [Ina ompeneneHus 3PQPEKTHBHOCTU A00ABOK, 3aMCIISIONIUX WM YCKOPSIOUIMX TBEpPACHUE OETOHA,
NPUMEHSIOT CPE/ICTBA UCIBITAHKS U BcrioMoratesnbHble yerpoiictBa mo 'OCT 10180u 'OCT 10181.

6.1.2 IlopsiAoK MOATOTOBKH K MPOBEIEHUI0 HCTIBITAHUS

6.1.2.1IToAroToBKa MaTepUaiOB U UX J03UpoBaHne —I10 5.1.2.

6.1.3 IlpoBeneHue KOHTPOJIS

6.1.3.1 IlpurotaBmuBarOT OCTOHHBIC CMECH KOHTPOJIBHOIO UM OCHOBHBIX COCTaBOB C MapKOH I0
ynoboykiageiBaemocTu [11.

6.1.3.2113 OeTOHHBIX CMECEH H3roTaBIMBAIOT 00PA3IIbI AJIsl HCIIBITAHUS IIPOYHOCTH HA CXKATHUE.

6.1.3.3 O0pa3upl 6ETOHOB ¢ JOOABKAMH XPaHAT B HOPMAIbHBIX YCIOBHAX (Ha 2 CpOKa HCHBITAaHUS — s
YCKOPSIOIIUX TBEPCHHE U 4 CpoKa — IS 3aMEJISIFONINX TBEPICHUE).

6.1.3.4006pa3us! 6eronoB ucnbiThiBaroT Ha cxatre mo 'OCT 101808 Bo3pacte 1 u 28 cyr — muist yckopuTenei
TBepIeHus, B Bo3pacte 1, 3, 7u 28 cyT — 1uis 3aMeIUIUTeNeH TBEPICHHUS.

6.1.4 IIpaBuyia 00padOTKH pe3yabTaTa HCIBITAHUS

6.1.4.1 TIpu omnpenenennn 3)HEKTUBHOCTH T00ABOK, YCKOPSIOMIMX TBEPACHHE, MPHUPOCT MPOYHOCTH OCTOHA
OCHOBHOTO cocTaBa AR B mpolieHTax BEIYUCIIAIOT 0 GopMyie

AR= % (100. (8)

IIpu ompeneneHnn >pHEKTHBHOCTH 100aBOK, 3aMEUIAIONINX TBEPACHHE, YMEHBIICHHE MPOYHOCTH OETOHA
OCHOBHOTO cocTaBa AR B mpolieHTax BBEIYUCIIAIOT 0 GopMylie

AR= % 1100, ©)

rae R, —npodyHocTs 6eTOHa KOHTPOJIBHOTO cocTaBa, Mlla;
R, —npouHOCTE 6€TOHa OCHOBHBIX cocTaBoB, MI]a.
6.1.4.2 Pe3ynbTaThl MCIBITAHHS 3aHOCAT B JKYPHal, B KOTOPOM MOJDKHBI OBITH MPEIyCMOTPCHBI CIICIYIOIIHE
rpadsr:
- IaTa IPUTOTOBJICHUS 3aMeca,;
- MapKHPOBKa 00pas3IloB;
- HAMMEHOBaHKE T00ABKHU ¥ €€ TO3UPOBKa,
- MOJABMYKHOCTH KOHYCca OETOHHOW CMeCH;
- YCIIOBHS TBEpACHUS OCTOHA;
- 1aTa WCTIBITaHNsI OETOHHBIX 00pa3IoB U BO3pacT OETOHA;
- MPOYHOCTh OETOHA Ha CIKATHE;
- pe3ynbTaThl pacyera o 6.1.4.1.

7 Omnpenesienne 3(p(PeKTHBHOCTH [00aBOK, YBEJNYHBAIOIIHX MPOYHOCTH, KOPPO3HOHHYIO CTOHKOCTB,
MOPO30CTOHKOCTH 0€TOHA, YMEHbIIAIIUX MPOHUIIAEMOCTh 0eTOHA

7.1 Onpenenenne 3¢ppeKTHBHOCTH BOJOPeIYIHPYIOLIIUX H KOJIBMATHPYIOIIHUX 100aBOK

O PeKTUBHOCTE  BOAOPENYIHPYIOMEH  NTOOABKHM  OMPENENSIIOT [0 YBEJIWYCHHWIO  MPOYHOCTH |
BOJIOHETIPOHMIIAEMOCTH OETOHAa IPHM YMEHBLICHWH pacXola BOABI, KOJBMATHPYIOLIEH — 10 YyBEJIHMYCHHIO
BOJOHETPOHHUIIAEMOCTH OETOHA.

7.1.1 CpeacTBa HCILITAHNUS M BCIOMOraTeJbHbIE YCTPOIiCTBA

7.1.1.1 Ins onpenenenust 3pPpEKTUBHOCTH BOJOPEAYLMPYIOLIMX W KOJIBMAaTUPYIOMIHMX A00AaBOK HNPUMEHSIOT
Cpe/CTBAa UCIIBITAHUS U BcrioMorarenbHble yerpoiictsa mo 'OCT 10180,'OCT 10181.1'OCT 12730.5.

7.1.2 TloaAroToBKAa K KOHTPOJII0

7.1.2.11ToAroToBKa MaTepUaioB U UX I03upoBanne — 1o 5.1.2.

7.1.3 IlpoBeeHue KOHTPOJIS



7.1.3.1 TlpurotaBiuBarOT OCTOHHBIC CMECH KOHTPOJBHOIO MW OCHOBHBIX COCTaBOB C MapKO#H 10
ynoo6oyximansiBaeMocTd [11. Y 1o60ykiaapBaeMoCTh cMecell peryIupyIOT pacXxoa0M BOJIEI.

7.1.3.213roraBnuBatoT 00pasibl Uil UCMBITAHUS HA CKAaTHE W HA BOJOHENPOHHMIAEMOCTh NPHU OINpPEICTICHHN
3 GEeKTUBHOCTH BOIOPEAYITUPYIOMINX T00aBOK U Ha BOJOHETIPOHUIIAEMOCTh — TSI KOJIbMATHPYIONINX J00aBOK.

7.1.3.306pa3ms! HoABEPraloT TEMIOBOH 00paboTKEe /WM OCTABISIOT TBEPAETH B HOPMAIBHBIX YCIOBHUIX (It
UCIIBITAHUS HA C)KATHE — HA JIBA CPOKA MCIBITAHMS, [UIsl MCTIBITAHHUS Ha BOJIOHEMPOHUIIAEMOCTh — HA OJIUH CPOK
UCTIBITAHUS JUTS K&KIOTO YCIIOBHUSI TBEPICHMUS).

7.1.3.406pa3mubl 6eTOHOB UCIBITHIBAIOT Ha cxxarue mo 'OCT 10180:

- MPOIIEIINE TEIUTOBYIO 00paboTKy — depe3 4 u mociie Hee U B Bo3pacte 28¢CyT;

- TBEp/ICBILIME B HOPMAIIbHBIX YCIOBHAX — B Bo3pacte 7 u 28 CyT.

7.1.3.5006pa31bl 6ETOHOB HUCIBITHIBAIOT Ha BogoHenponumaemocth mo I'OCT 12730.58 Bo3pacrte 28 cyr.

7.1.4 IlpaBuiia 06padoOTKH pe3yIbTaTa HCHBITAHUS

7.1.4.1Kpureprem 3)GEKTHBHOCTH BOJOPEAYIIUPYIONINX T00aBOK SBISETCS YMEHbIIEHUE pacxoaa Boasl AB B
MPOLIEHTaX, KOTOPOE BBIYUCIISIOT 1O opmyiie

B. - B,
AB=———[100, (10)
BK

rze B, —pacxo/ Bojibl Ha 3aMec KOHTPOJIBHOI'O COCTaBa, I,

B, —pacxo Bozpl Ha 3aMeChl OCHOBHOT'O COCTaBa € BOAOPEAYLIMPYIOLIEH 100aBKOH, 1.

7.1.4.200paboTKy pe3yJIbTaTOB HCIBbITaHHs OETOHOB Ha BogoHenpoHunaemocts BeayT no 'OCT 12730.5.

7.1.4.3 Pe3ynbTaThl MCOBITAHUN 3aHOCAT B JKypHAJ, B KOTOPOM JOJDKHBI OBITh MPEIYCMOTPCHBI CIICHYIOIIHE
rpadsbr:

- laTa IPUTOTOBJICHUS 3aMeca,;

- MapKUpOBKa 00pas31oB;

- HAaMMECHOBaHHUE JO0ABKH U €e I03UPOBKa,;

- 0cajika KoHyca OeTOHHOI1 cMecH;

- pacxoJl BOAbI Ha 3aMec;

- pe3ynbTaThl pacyera o 7.1.4.1;

- YCIIOBHS TBEPJCHUsI OETOHA;

- JaTa ucnblTaHusi 0ETOHHBIX 00Pa310B U BO3pacT OETOHA,

- IPOYHOCTH OETOHA Ha C)KAaTHE;

- yBEJINYEHHE MapKu OETOHA 10 BOJAOHEIPOHUIIAEMOCTH.

7.2 Onpenesnenue 3(ppeKTUBHOCTH ra3000pa3yoNINX U BO3TYX0BOBJIEKAIOIIHNX 100aBOK

D PeKTUBHOCTE Ta3000pa3yloed W  BO3MyXOBOBIEKAIOMEH 1OOABKH ONPEACNSAIOT 10  YBEIWICHHIO
MOPO30CTOHKOCTH OETOHa OCHOBHOTO COCTaBa IO CPAaBHEHHIO C OETOHOM KOHTPOJILHOTO COCTaBa MPHU HOPMHPO-
BaHHOM COJICPYKaHUH BO3/yXa B OETOHHOI CMECH OCHOBHOTO COCTaBa.

7.2.1 CpeacTBa HCIBITAHNUS H BCIOMOraTeJbHbIE YCTPOIicTBA

7.2.1.1 ]Ina onpenenenust 3pQPEeKTHBHOCTH Ta3000pa3yloNIMX M BO3IYXOBOBJECKAIOMIMX J100aBOK HNPUMEHSIOT
CpeICTBa MCIBbITaHus U BcriomorarenbHeie yerporictea o 'OCT 10060.0 —OCT 10060.4,I"OCT 10180, OCT
10181.1I'OCT 10181.3.

7.2.2 TlopsiAoK MOATOTOBKH K MPOBEIEHUI0 HCTIBITAHUS

7.2.2.11ToAroToBKa MaTepraioB U UX a03upoBanne — mo 5.1.2.

7.2.3 IlpoBeneHue KOHTPOJIS

7.2.3.1 Jlns onpenenennss 3PQPEKTUBHOCTH Ta3000pa3yloOMMX W  BO3JYXOBOBJICKAIOIMX 100aBOK
OPHUTOTABIUBAIOT OCTOHHBIE CMECH KOHTPOJIBHOTO i OCHOBHOT'O COCTABOB C MapKoii o ynoboykiaasiBaemoctu I11.

7.2.3.2/1nst 6eToHHBIX cMecel onpenensoT nopucrocts mo 'OCT 10181.3:

- Uil GETOHHBIX CMecell KOHTPOJIBHOTO COCTaBa M C BO3AYXOBOBICKAIOLICH M00aBKOH — HEMOCPEICTBEHHO
MOCJIE UX PUTOTOBJICHUS;

- st OETOHHBIX cMeceit ¢ ra3oo0pa3yromieit 106aBkoil — depe3 1 9 mociie ee MpUroTOBICHYS.

o ompe/esneHus MOPUCTOCTH OSTOHHBIE CMECH C ra3000pa3yrouMH J0OaBKaMK TOJDKHBI HAXOIUTHCS B TIOKOE,
YKPBITBIE BJIAXKHOUW TKAHBIO WU TOJMATUICHOBOU MJICHKOM.

7.2.3.3 OnpenenstoT MO3UPOBKH [00aBOK, OOECIEUYMBAIONMIMX B VIUIOTHEHHOW OCTOHHOH CMecH 00beM
BeiAenuBIIerocs rasa (1,5—3,5) % fuis razooOpasyrommx g00aBOK) WIH Bo3ayxocouepikanue (2—5) % (s
BO3IYXOBOBJICKAOIINX OOABOK).

7.2.3.4113 GETOHHBIX CMecei, OTBeUaromux TpeboBanusam 7.2.3.3,M3roraBauBaT o0pasusl 6etona mo I'OCT
10060.0 —4"OCT 10060.4m1s ncibITaHusI HA MOPO30CTOHKOCTb.

7.2.3.5 OGpasupl GeTOHA IOABEPralOT TEIUIOBOM 00pabOTKE W/WIM OCTABISIOT TBEPAETh B HOPMAJBHBIX
YCIIOBHSIX.

7.2.3.6006pasiisl 6eTOHA KOHTPOJIBHOTO M OCHOBHOI'O COCTABOB HCITBITBIBAIOT Ha MOPO30CTOiKOCTh mo I'OCT
10060wu Bo3pacte 28 cyT.

7.2.4 O6padoTka u oopmiieHHE Pe3yIbTATOB



7.2.4.1 Pacyer oObeMa BOBJEYEHHOrO BO3ayXa (WIS BO3IYXOBOBJIEKAIONUIMX JJT00ABOK) WM CYMMAapHOI'O
KOJIMYECTBA BBIICIHUBIIETOCS Ta3a W BOBJICUCHHOTO BO3MyXa (s ra3oo0pasyrommx 100aBOK) B OETOHHBIX CMECSX
BoimoJHstoT no ['OCT 10181.3.

7.2.4.2 O6bem BbimenuBierocst raza AV (mas ra3000pasyroimux g00aBOK) B MPOLECHTAX OMPEACNSIOT MO
¢dopmyne

AV =V, -V, (11)

rae V, — CyMMapHOE KOJMYECTBO BBIICIUBILIETOCS ra3a W BOBJICYCHHOTO BO3/yXa B OSTOHHBIX CMECSX OCHOBHBIX
cocTtaBos, %;

V — KOJIMYECTBO BOBJICYCHHOTO BO3/yXa B OETOHHON CMECH KOHTPOJIBHOTO cocTaBa, %0.

7.2.4.3 Pe3ynbTaThl HMCIOBITAHHS OCTOHOB Ha MOpPO30CTOiKOCTh oOpabareiBator mo I'OCT 10060, a takxke
OTIPENIEISIIOT KOI(P(HUIIMEHT MOPO30CTOMKOCTH (OTHOMIEHHE MPOYHOCTH OETOHA IO YCTAHOBKM HA WCIIBITAHHE K
POYHOCTU OETOHA MOCIIE UCITBITAHUS HA MOPO30CTOMKOCTD). KonmuecTBeHHas onenka 3p(eKTMBHOCTH J00aBOK —
no F'OCT 24211.

7.2.4.4Pe3ynapTaThl HCIBITAHUNA 3aHOCAT B JKYPHAI, TC JO/DKHBI OBITH MPEAYCMOTPEHBI CIICAYIONIHE rPadbI:

- laTa MPUTOTOBIICHUS 3aMmeca,;

- MapKHPOBKa 00Pa3IloB;

- HANMEHOBaHHUE J00ABKH U €e I03UPOBKa,;

- MOJIBHXKHOCTh KOHyCa OETOHHOMN CMecH;

- 00bEM BOBJICYEHHOTO BO3/yXa HJIM BBIACIHMBILETOCs ra3a B OETOHHOH cMecH;

- YCIIOBHSI TBEPJCHUSI OETOHA;

- 1aTa WCTIBITAaHUS OETOHHBIX 00Pa3IOB U UX BO3PACT;

- KOJIMYECTBO IMKJIOB HCIBITaHHsI OETOHA,;

- IPOYHOCTh OETOHHBIX 00PA3IIOB JI0 U MOCJIE UCIIBITAHUSI HA MOPO30CTOHKOCTD;

- K09 PUIHMEeHT MOPO30CTORKOCTH OETOHA,

- yBeJIMYEHHE MapKu OETOHA 110 MOPO30CTOMKOCTH.

7.3 Onpenenenne 3(pPpeKTUBHOCTH 100aBOK, MOBBIIIAIOIINX 3AIHTHHIE CBOHCTBA 0€TOHA MO0 OTHOLIEHUIO
K CTAJILHOI apmMaType

OddexTuBHOCT, T00aBKH, YBEIMUYWBAIONIEH 3allUTHBIE CBOWCTBA OETOHA K apMarype, OINPEAeNsIoT II0
M3MCHEHHIO IUIOTHOCTH JIEKTPUYESCKOTO TOKA W/HITH TIOTCHIMANA CTaJIH.

7.3.1 CpeacTBa KOHTPOJISI H BCIOMOTaTeJbHbIe YCTPOicTBa

7.3.1.1/1ns onpenenenust 3pPEeKTUBHOCTH 100ABOK, MOBBILIAIOMINX 3AIUTHBIC CBOMCTBA OETOHA MO0 OTHOIICHHIO
K CTJIBHOI apMmarype, IPUMEHSIOT CPEACTBa MCIBITaHUS M BerioMorarenbHble ycrpoiictsa mo I'OCT 310.4,'OCT
10180,I'OCT 10181.1CT COB 4421.

7.3.2 TlopsiioK MOATOTOBKH K NPOBeJeHHIO UCTIBITAHUS

7.3.2.1]171st H3roTOBICHMS OCTOHHBIX 00PA3II0B MCITOIB3YIOT KPYIIHBIH 3a0JHUTEINb (pakiuud 5—10mmM.

7.3.2.2IToAroToBKa MaTepraioB U UX J03upoBanne — mo 5.1.2.

7.3.3 Ilopsinox mpoBeIeHNsT HCNBITAHUSA

7.3.3.1M3roraBnuBaroT cranbHble crepxHu AauHoH 140 MM u nnamerpoM 3—6 MM, KOTOpBIe 00padaTHIBAIOT B
cootBeTcTBHH ¢ TpeboBanusimu CT COB 4421,

7.3.3.2[IpuroraBnuBaioT OETOHHBIE CMECH OCHOBHBIX COCTaBOB C IPUMEHEHHEM KOMILJIEKCHOTO MOAN(HKATOPA,
cocrosiero u3 xnopuaa kanbuus (3—5) %u 106aBkM, MOBBIIAOLICH 3aIIUTHBIC CBOIICTBAa OETOHA MO OTHOLICHHIO
K CTJIbHOM apMaType. Mapka 6eToHHO# cMecH 1o ynoboyknansiBaemocti — [11.

7.3.3.3 13 GeroHHOH cMecu TrOTOBAT 00pa3lbl-0aloYKH, B KOTOPBIX MO LEHTPAJbHOW OCH pacrojiararor
CTaJIbHBIE CTCP)KHH.

7.3.3.400pa3upl MOABEPraroT TEII0BOit 00pabOTKe H/UIK OCTABISIFOT TBEPACTh B HOPMAIBHBIX YCIOBHSIX.

7.3.3.5 O6pa3usl ucneiThiBatoT B Bo3pacte 28 cyr. C 5TOH Lesbl0 CKalbIBalOT 0Opasel, Orojss ¢ Topla
apMaTypHbIH crepxeHb Ha 2—4 cM. JlanbHeiimue nenbitanus Boimonsstor no CT COB 4421.

7.3.4 TIpaBuyia 00padOTKH Pe3yabTaTa HCIBITAHUS

7.3.4.1006pabotky pe3ynbraToB BeimoHsoT mo CT COB 4421.

7.3.4.2 Pe3ynpTaThl MCIBITaHUS 3aHOCAT B XKypHANl, B KOTOPOM HOJDKHBEI OBITh NMPEXyCMOTPEHBI CIEAYIOIIIe
rpadsl:

- JjaTa IIPUTOTOBIICHUS 3aMeca,

- MapKHPOBKa 00Pas3IloB;

- HANMCHOBAHHUE NOOABKH U €€ I03UPOBKa,

- YCIIOBHS TBEPACHUSI OETOHA;

- 1aTa WCTIBITaHNsI OETOHHBIX 00pa3IloB U BO3pacT OETOHA;

- BeJINYMHA TOKA [TACCHUBALUY CTaIH,

- MOTEHIMAN TACCUBALIMN CTAIIH;

- COCTOSTHHE TTOBEPXHOCTH apMaTyPHOTO CTEPIKHSL.



8 Omnpenenenne 3ppeKTUBHOCTH 100aBOK, MPUAAIIINX 0eTOHY ClleNHATbHbIE CBOICTBA
8.1 Onpenesienue 3¢ppeKTHBHOCTH NPOTHBOMOPO3HBIX 106aBOK

D PEKTUBHOCTH MPOTHBOMOPO3HOW TOOABKH OIPEACISAIOT MO0 HA0Opy MPOYHOCTH OETOHA, TBEPICBIIECTO IMPH
OTPUIIATENILHOMN TeMIepaType.

8.1.1 CpeacrBa ncnbpITaHHS M BCIIOMOTaTeJIbHbIE YCTPOiicTBa

8.1.1.1/1ns onpenenenust 3pPEeKTUBHOCTH MPOTUBOMOPO3HBIX 100aBOK IIPHUMEHSIIOT:

- Becbl 1TabopaTopHEIE;

- KOHYC, IITHIKOBKY;

- IPOTUBCHB;

- CTaJIbHBIC JINHEHKH;

- 1abOpaTOPHYO BUOPOILIOIIAIKY;

- opmel 1 06pasnoB-kyooB ¢ peopom 100mm mo T'OCT 22685;

- KaMepy HOPMabHOTO TBEpACHHUS (TeXHHYECcKas xapakrepucTtuka npuseneHa B OCT 10180);

- MPECC ISl UCTIBITAHUS Ha TPOYHOCTS,

- apeometpsl o 'OCT 18481;

- MOPO3WIIBHYIO Kamepy.

8.1.2. TlopsiioKk NOATOTOBKH K NPOBEIEHUI0 HCIBITAHUS

8.1.2.1IToaroToBKa MaTepHaioB U UX A03upoBaHue — mo 5.1.2.

8.1.2.2KoHIeHTpanno pacTBOpa MPOTHBOMOPO3HOM 100aBKU 4, B MPOIEHTAaX PACCYUTHIBAIOT 110 (hOpMyIIe

_ (100-i) A,
7
'~ 100- 001 i

rae A, — KOHIEHTpALKs BOJAHOIO pacTBopa J00aBKH, HAYaJI0 3aMep3aHusi KOTOPOro COOTBETCTBYET HA3HAYCHHOMN
TeMIIepaType UCTIBITaHust 6eToHa, % ([IPUHUMAOT UCXOIS U3 UArPAMMBI COCTOSIHHS BOJHOTO PacTBOpa H00aBKHU 10
[1]);

| — Jomyckaemasi pacueTHas JIbAUCTOCTh OeToHa, % ([punuMaroT (45—60) Y%rpu TeMiepatype BbLAEPKUBAHKS
6erona ot munyc 5 10 munyc 30 C COOTBETCTBEHHO).

8.1.2.3 [IpuroraBauBarOT pacTBOpPhl I00aBKM TpeX KoHueHTpamwii, %: A,, (4, + 1) u (4, — 1), xoTopble
OTIPE/ICTISIIOT APEOMETPOM.

8.1.3 Ilopsinok mpoBeeHNs HCIBITAHUSA

8.1.3.1 [IpuroraBnuBaroT OETOHHBIE CMECH KOHTPOJBHOTO COCTaBa M OCHOBHBIX COCTaBOB C MapKOH IO
ynoboyknanpiBaemMoct I11. CMecu OCHOBHBIX COCTaBOB 3aTBOPSIIOT PacTBOPaMHU JI00ABKHM C KOHLEHTpALHMEH I10
8.1.2.3.

8.1.3.2 13 OCTOHHBIX CMeCeil W3rOTaBIUBAIOT OOpa3llbl HA OJIUH CPOK HMCIBITAHWS JUIS KOHTPOJBHOTO U
OCHOBHOT'O COCTaBOB.

8.1.3.300pa3ubl KOHTPOJIBHOTO COCTAaBA XPAHAT B HOPMAJIbHBIX YCIIOBHUSIX B TeueHHe 28 CyT.

8.1.3.4 OGpa3ipl OCHOBHOTO COCTaBa Ccpa3y IIOCIIC M3TOTOBJICHUS IOMEHIAIOT B KaMepy ¢ Tpedyemoit
OTPHUIATENILHOM TEeMIIEpaTypoi, U30JUPYSI UX OT OKPYIKAIOIIEH CPEebl MOIUITUICHOBOM MJIEHKON, U XPAHAT TaM B

TeyeHue 28 cyT, 3aTeM OTTAMBAIOT HA BO3AyXE B TeueHHe 3—4 4 mpu TeMmepaTtype okpyxkaromei cpeast (20 * 5)
o
C.

12)

8.1.3.5006pa3ubl 6eToHa KOHTPOJIBHOTO ¥ OCHOBHOI'O COCTABOB MCIIBITHIBaIOT Ha cxxarue o 'OCT 10180.

8.1.3.6/]11 GeTOHHBIX CMecei ¢ MPOTUBOMOPO3HBIMH JJ0OaBKaMH B 00513aTEIILHOM MOPSIIKE CIEIyeT MPOBOANTD
UCIIBITAHUE Ha COXPaHsAEMOCTh [0 MOKasaTelro yaoOoykiaasiBaeMocTH, onpeaemsemomy no I'OCT 10181.1.
HcnbiTanus IpoBOJAT NPH TOH XKe TeMIepaType Bo3/yXa, IPHU KOTOPOi NPUMEHSOT IIPOTHBOMOPO3HYIO 100aBKY.

Hns ompenenenust TpeOyeMmbIX IOKa3aTesed KadecTBa OETOHOB, TBEPICIONIMX HAa MOPO3€, HM3rOTAaBIMBAIOT
COOTBETCTBYIOIIME OOpasibl B HEOOXOIMMOM KOJIMYECTBE, MOABEpraioT WX wucmbltanuio no 8.1.3.4, 3arem
MOMEIIAIOT B KaMepy HOPMaJIbHOT'O TBEPCHHUS Ha 28 CyT, 1I0CiIe Yero MpOBOST HCIBITAHHS.

8.1.3.7 Ins OCTOHOB C NPOTHMBOMOPO3HBIMH JOOAaBKaMH B O0s3aTEIbHOM IOpSAKE CJIEAyeT NpPOBOAUTH
UCIIBITAaHNE Ha KOPPO3MOHHOE BO3/EHCTBHE T0OABOK Ha OETOH I10 MPUIIOKEHUIO B.

8.1.4 TlpaBujia 06paGoTKM pe3ybTaTa UCIILITAHUS

8.1.4.106paboTKy pe3yIbTaTOB UCIBITAHUS OSTOHA Ha MPOYHOCTH BhimoHstoT mo 'OCT 10180.

8.1.4.2 3menenue npodHoctd OetoHa AR B mpoleHTax mociie TBEpICHHS MPH OTPHULATESIBHON TemIeparype
BBIYHCIISIIOT IO hopMyIIe

R28

28 o
rac R() — OPOYHOCTH 0eTOHA OCHOBHEIX COCTABOB IIOCIIE HaXOKJACHUA B MOPO3HUJIbHOU KaMEPE B TCUHCHUC 28 CyT

AR= (100, (13)

oTTauBaHus Ha Bo3nyxe, MIla;

28
R< — OPOYHOCTDb OeToHa KOHTPOJIbHOI'O COCTaBa NOCJIC TBEPACHUA B HOpMAJIbHBIX YCJIOBUSAX, Mlla.

8.1.4.3CoxpaHsieM0oCcTh OSTOHHOI CMECH HE TOJDKHA M3MEHAThCS Oosiee ueM Ha 15 %B Teuenue 15 muH.



8.1.4.41lpu wucHBITAHHH KOPPO3HMOHHOTO BO3ACHCTBUSA H00ABOK Ha OCTOH OTCYTCTBHE NMPHU3HAKOB Pa3pyIICHUS
o0pasoB (pacTpeckuBaHWe, BHIKpaIIUBaHue pebep, IIENYIICHHE) CBUACTEIBCTBYET O BO3MOKHOCTH TPUMEHECHHS
UCIIBITHIBAEMOH I00aBKH B ONTHMAIbHOM KOJMYECTBE B OETOHE, IPUTOTABINBACMOM Ha JaHHOM L[EMEHTE.

8.1.4.5 Pe3ynbraThl UCHBITAHUS 3aHOCST B JKypHald, B KOTOPOM IOJUKHBI OBITH MPEAYCMOTPEHBI CIICAYIOIINE
rpadsl:

- laTa MPUTrOTOBIICHUS 3aMeca,;

- MapKHPOBKa 00pa3IloB;

- HANMEHOBaHHUE J00ABKH U €e I03UPOBKa,;

- yI00OYKIIaIbIBAEMOCTh OETOHHON CMECH;

- YCIIOBHSI TBEPCHUsI OETOHA;

- TaTa WCTIBITaHus 00pa3lioB M BO3pacT OETOHA;

- IPOYHOCThH OETOHA TPH CHKATHH;

- pe3ysbTaThl pacuera mo 8.1.4.2;

- COXpaHsAEeMOCTh OETOHHBIX cMecel 3a 15 muH;

- pe3yJIbTaThl UCIBITAHHUSI KOPPO3HMOHHOTO BO3ACHCTBUSI J0OABOK HAa OETOH.

8.2 Onpenenienne 3ppekTHBHOCTH THAPOPOOHIUPYIOIHX T06aBOK

D dexTuBHOCT THAPOGOOU3UPYIOIIEH JO0ABKUA OMPEACISAIOT IO CTENEHH YMEHBIIEHUS BOJIOMOTIIONICHUS
OeroHa.

8.2.1 CpeacrBa ucnbpITaHUS M BCIIOMOraTelibHbIE YCTPOiicTBa

8.2.1.1]J1nst onpenesnenus 3hHEKTHBHOCTH THAPO(GOOH3UPYIOMINX J00ABOK MPUMEHSIOT CPEICTBA HUCIIBITAHHS U
BCroMoraTebHbie yerpoiicrea mo 'OCT 10180,I'OCT 10181.1T'OCT 12730.3.

8.2.2 TlopsAnoK MOATOTOBKH K MPOBEIEHUIO HCITBITAHUS

8.2.2.1[ToaroToBKa MaTepHaioB U UX Ao3upoBanue — mo 5.1.2.

8.2.3 IIpoBeneHue KOHTPOJIS

8.2.3.1TIpuroraBniBatoT OETOHHBIE CMECH KOHTPOJILHOIO M OCHOBHBIX COCTABOB C MapKOW MO MOJBHKHOCTH
1.

8.2.3.2113 6eTOHHBIX CMECEH U3rOTaBIMBAIOT OCTOHHBIC 00PA3IIBI IS MCITBITAHKS Ha BOIOIIOIJIONICHHUE.

8.2.3.3U13roToBieHHBIE ¢ 00aBKO# 00pa3Iibl JOJKHBI TBEPACTH MO CIACIYIONIEMY PSKUMY: 2—3 CyT Ha BO3IAyXe
Npyd KOMHATHOW TeMIlepaType C MOCIEeAYyIOIIMM XpaHeHneM B TedeHue 26—25 cyT B kamepe HOPMAalbHOTO
TBepAeHus. OOpa3iibl KOHTPOJILHOTO COCTaBa TBEP/CIOT B KaMepe HOPMAJIbHOIO TBEPCHU B TedeHue 28 cyT.

8.2.3.4I10 oOKOHYaHWH TBEPACHUS 00pa3iibl HCIBITHIBAIOT Ha Bogonormonerue mo 'OCT 12730.3:

- KOHTPOJILHOT'O COCTaBa — JI0 MOJHOTO BOJOHACHIIICHHS;

- OCHOBHOT'O COCTaBa — BBIIEPXKUBAIOT B BOJIE B TeueHue 28 CyT.

8.2.4 OopaboTka u ohopmMJIeHHE Pe3yTbTATOB

8.2.4.1006paboTKy pe3yIpbTaTOB UCIBITAHUS OCTOHOB Ha Bojpomoriomienne Bernonasor mo I'OCT 12730.3.

8.2.4.2ITokazarens yMeHbIeHUs Bogomoroinenus (mo macce) I, B MpomeHTax BEIYUCIISIOT 0 GopMyIie

I, =— (14)

rre W, — BozonoriionieHie o0pasoB KOHTPOJILHOTO cocTasa, %0;
W, — Bozrornoryionienre 00pa3oB OCHOBHBIX COCTaBoB, %0.
8.2.4.3 Pe3ynbTaThl MCHBITAHUH 3aHOCAT B JKypHal, B KOTOPOM JIOJDKHBI OBITH NMPEIYCMOTPEHBI CIIEIYIOIIUE

rpadsbr:

- JlaTa IPUTOTOBIICHUS 3ameca,

- MapKUpOBKa 00pas3loB;

- HAaMMEHOBaHHUE N00ABKH U €e I03UPOBKa,;

- NOABWKHOCTH OETOHHOI CMECH;

- JaTa ucnblTaHusi 0ETOHHBIX 00Pa3I0B U BO3pacT OETOHA,;
- YMEHbLIEHHE BOJOIOTIIOIECHUS OETOHOB;

- pe3ynbTaThl pacyera o 8.2.4.2.

9 OueHka 3¢ (PeKTHBHOCTH T100aBOK B MPOU3BOACTBEHHBIX YCIOBHIX

9.1 JTobaBKkK MOJDKHBI 00ECIICUYNBATh MPUTOTOBICHHE OCTOHHBIX CMeCeil 1 OETOHOB C IMOKA3aTEIsIMHM KadecTBa,
COOTBETCTBYIOIUMHU TPEOOBAHUSAM MPOCKTHOH W HOPMATHBHOW JOKyMEHTAIlMM HA JaHHBIE BUABI H3ACIUN H
KOHCTPYKIUH.

9.2 UcmeiTanus ClI€oyeT MPOBOIUTH B j1abOpaTopud MPEeANpPUATHS Ha €ro Marepuaiax, CocTaBax OETOHOB
MPUMEHUTEBHO K KOHKPETHOW TEXHOJIOTHU M3TOTOBIICHUS WU3IEIUNA W KOHCTPYKIMHA TIPH COOITIOJICHUH CIICTYFOIINX
TpeOOBaHUIA:

- MOATOTOBKA MaTEPHAIOB U MX MO3MPOBaHue — 10 5.1.2;

- cmoco® mepeMemuBaHUS OETOHHBIX CMeECEH 1O BO3MOXKHOCTH JOJDKEH COOTBETCTBOBATH CITOCOOY,
MIPUMEHSIEMOMY Ha TIPOM3BOICTBE, OCOOCHHO JIJIsl T0OABOK BO3IyXOBOBIIEKAIOIIETO JACHCTBUS,



- B CIIydac OLICHKHM BJIMSIHUSI J0OABKM Ha ITOKa3aTelIH KaueCTBa OETOHHBIX CMeceld M OCTOHOB, ONPEICISIOLINX
kpurepuii ee apdexruBHocT 1o 'OCT 24211 nocnenoBaTenbHOCTh NPOBEACHHS UCTIBITaHM| — 1o 5.101 8.2;

- B ciyyac IPUMEHEHHs J00aBOK ISl IPYrHX LEJICH HCHBITAaHMS IPOBOISAT B COOTBETCTBHUM C TEXHHYECKOM
JOKyMEHTallMe Ha JaHHyl n00aBKy. B aroM ciydae addekTHBHOCTh N0OABKM OLEHMBAIOT IO IIOKAa3aTessiM
Ka4ecTBa, ONpPEEISIONINM 11eJIb ee IPUMEHEHUsI Ha IPOU3BOJICTBE;

- Uil OETOHOB C ONTHMAJIBHOM IO3UPOBKOI NOOABKM JONOJHHUTENHHO JOJDKHBI OBITH OINpPENEIICHBI JApYrue
MOKa3aTelNd KadecTBa OCTOHHBIX cMeceid M OCTOHOB COIVIaCHO TPEOOBAHUSM HOPMAaTHBHO-TEXHHYECKOM
JOKyMEHTAIlM{ Ha KOHCTPYKLUH KOHKPETHBIX BUIOB,;

- U1 GETOHOB € J10OaBKaMH, COJEPIKAIIMMH BOJIOPACTBOPUMBIE COJIM ILEJIOYHBIX METAJUIOB B KOJIMUECTBE Ooliee
0,3 %ot maccel nemenra (B nepecuere Ha N&O), creyer onpeaessaTh BEICOTI000pa3oBaHue Mo MpuiioxeHuto I

9.3 Bropoii stan oueHkH 3(pQHEKTUBHOCTH A00aBOK IMPOBOAAT HEMOCPEACTBEHHO Ha IPOM3BOJCTBE IIPH
COOJIIO/ICHNY CIIEAYIOLIUX TPEOOBAHMIA

- TOYHOCTh JTO3UPOBaHUs Beex cocraBisonmx — o ['OCT 7473;

- IpU HEOOXOAMMOCTH OCYIIECTBISIOT KOPPEKTUPOBKY COCTaBOB OETOHOB C J00aBKOH, B TOM YHUCIE ee
ONTHMAJILHOM JT03UPOBKH,;

- 3¢dexTUBHOCTh H00ABKM OLICHHBAIOT MO HCCIACAYEMbIM MOKa3aTesM KadyecTBa OCTOHHBIX cMeceil H/Witu
0eTOoHOB.

9.4 Pabounii cocraB OeroHa C 100aBKOH, ee ONTHMAJIBHYIO JO3UPOBKY CIEAYET YTOYHSATH NMPHU W3MEHEHHH Ha
NPEANPUATHE KayeCcTBa MaTepUalioB, MapTHH J00aBKH, TEXHOJOTMYECKOTO IMPOLECca M3rOTOBJICHUS OCTOHHBIX M
JKEJIe300€TOHHBIX U3EINH U KOHCTPYKIHH.

9.5 C uenblo noy4eHus! KOJIMYECTBEHHBIX 3aBUCUMOCTEH ¥ 9KOHOMHH OIIBITOB ITPU OLIEHKE KOMOMHUPOBAHHOTO
a¢dexra OT NpUMEHEeHUs J0OaBKU HCIOJIB3YIOT METO/l MaTeMaTHYECKOT0 TUIaHUPOBAHUSI AKCIIEPUMEHTA.

[lo pesynbraraM IUIAaHUPOBAHHOTO SKCIEPHMEHTA YCTAHABIMBAIOT HEOOXOIMMBIE 3aBUCHMOCTH CBOWCTB
OeToHHOM cMecn M OeToHa OT JO3UPOBKM J00aBKH, HapaMeTpOB COCTaBa, pacxoja MaTepualioB M JPYrux
TEXHOJIOTHYECKUX (DaKTOPOB, CIOCOOHBIX MOBIMATH Ha O(GQPEKTUBHOCTh JEHCTBHS J00AaBKH. YKa3aHHBIC
3aBUCHMOCTH HCIIOJIb3YIOT B JaJbHEHIIEM Ul KOPPEKTHUPOBKM ONTHUMAJIbHOW JO3MPOBKM 1O0OABKH M OLICHKH e
3¢ (heKTUBHOCTH.

[InanupoBaHue SKCHEPUMEHTA, MOCTPOCHHME KOJIMYECTBEHHBIX 3aBUCHMOCTEH M WX aHAIU3, B TOM 4YHCIE C
npuMmeHenneM OBM, mpoBoOmsAT B COOTBETCTBHM C METOMUYECKHMH IOCOOMSIMH M PEKOMEHIALMSIMU Hay4dHO-
MCCIIE0BATEILCKMX HHCTUTYTOB, YTBEPXKICHHBIMH B YCTAaHOBJICHHOM TIOPSIZIKE.

TTPUJIOXEHUE A
(obs3amenvroe)

I/IcnonbsyeMue CTaAaHIAapPThbI

T'OCT 310.4— 81llemeHThI. MeTOABI ONIPEACICHHS IPEesia IPOYHOCTH IPH U3THOE U CKATUH

T'OCT 5802—86PactBopsI cTpouTeIbHBIC. METOIBI HCITBITAHUN

I'OCT 6732.2—89 Kpacurenn OpraHM4ecKde, MOPOMYKTHI MPOMEKYTOYHBIC ISl KPacHUTENCH, BemecTBa
TEeKCTHIIHHO-BCIIOMOTaTeIbHBIE. MeToabI 0TOOpa mpod

T'OCT 7473—94Cmecu b6etonHbIe. TEXHUYECKUE YCIOBHS

T'OCT 8736—93[lecok st CTPOUTENBHBIX Pab0T. TEXHUIECKUE YCIOBHS

T'OCT 9757—90I'paBuii, meOCHb 1 MECOK HCKYCCTBECHHBIC MOPHCThIC. TEXHUIECKHUE YCIIOBHS

T'OCT 10060.0—9%5eronnl. MeTomap! onpeneneHust Mopo3octoikocTr. OOrine TpedboBaHms

T'OCT 10060.1—9%5eronbl. Ba3oBsIii METOI ONPEaCIICHHISI MOPO30CTORKOCTH

T'OCT 10060.2—95beroHbl. YCKOPEHHBIC METOIBI OMPEACICHUS MOPO30CTOMKOCTH NPH MHOTOKPATHOM
3aMOpaKMBAaHUU M OTTAUBAHUH

T'OCT 10060.3—9%eronbl. [IMIaTOMETPHYCCKHNA METOI YCKOPEHHOTO ONPEACICHHS MOPO30CTORKOCTH

T'OCT 10060.4—9%etonbl. CTpYKTYpPHO-MEXaHHUCCKHIA METO YCKOPEHHOTO OIIPEACIICHHS MOPO30CTORKOCTH

T'OCT 10180—90beronsl. MeTOIbI ONPEAEIICHHUS TPOYHOCTHU 110 KOHTPOJILHBIM 00pa3am

T'OCT 10181.0—81Cmecu Getonnbie. OOIIHEe TPeOOBAHMS K METOAaM HCIIBITAHHIA

T'OCT 10181.1—81Cmecu GeToHHbBIC. METOIBI ONPEACICHHUS YI000YKIaIbIBACMOCTH

T'OCT 10181.2—81Cmecu GeToHHbBIC. METOIBI ONPEACICHHUS INIOTHOCTH

T'OCT 10181.3—81Cmecu GeToHHBIC. METOIBI ONPEACICHHUS TOPUCTOCTH

T'OCT 10181.4—81Cmecu GeToHHBIC. METOIBI OMPEACICHHUS PacCIanBacMOCTH

T'OCT 12730.1—78&etonbl. MeToa onpeaeieHust INIOTHOCTH

T'OCT 12730.3—78&etonbl. MeToa onpeaeieH s BOAOTIOTIIONICHIUS

T'OCT 12730.5—84beronbl. MeTo I OPEACICHHUS BOAOHESIPOHUIIAEMOCTH

T'OCT 18481—81ApeoMeTphl U IIIHHIAPHI CTCKIITHHBIC. TEXHUYECKUE YCIOBUS

T'OCT 22685—89Dopmbl 1t H3rOTOBJICHUS KOHTPOJIBHBEIX 00pa3ioB OeToHa. TeXHUYECKUE YCIOBUS

T'OCT 23732—79Bona a1t 6eTOHOB U pacTBOPOB. TEXHUUECKUE YCIOBUS

T'OCT 24211—91/To6aBku ajist 6eToHOB. OOIIME TEXHUIECKHE TPCOOBAHMS



T'OCT 25820—83beronsl jerkue. TeXHHUECKUE YCAOBHUS

T'OCT 27006—86beronsr. ITpasuia moabopa cocraBa

CT CDB 4421—833ammura 0T KOPPO3MH B CTPOMTEIBCTBE. 3AIMTHBIC CBOMCTBA OETOHA IO OTHOIICHHIO K
CTAJIBHOH apMaType. DIIEKTPOXUMHUIECCKHIA METO]T UCTIBI TAHWH

MMPMJIOXEHUE b
(obs3amenvnoe)

Hccnenosanue 3¢(peKTHBHOCTH BHOBb pa3padaThbIBaeMbIX 100aBOK

b.1 Hacrosiiee npuioskeHne yCTaHABIUBAET KPUTEPUH UCIIBITAHUS TOOABOK PAa3IMYHOrO Ha3HAYEHHMS C LEIIBIO
obecrieueHuns eIMHCTBA U OOBEKTUBHOCTH METO/a OLEHKU UX 3 (PEKTUBHOCTH B OETOHHBIX CMECSX M OETOHAX.

Bb.2 Jlo6aBku nOJDKHBI OOECIeYrMBaTh NOJIYyYEHHUE OCTOHHBIX M JKEJIE300C€TOHHBIX M3IEIMH M KOHCTPYKLHH,
COOTBETCTBYIOIUX TPEOOBaHUSIM HOPMAaTHBHO-TEXHMYECKOH JOKYMECHTALIUH.

b.3 JlobGaBkK paspemiaercss NOMycKaTh K MPUMEHEHHIO Ha IPOM3BOACTBE TOJBKO MOCIE HMX HMCHBITAHHS B
COOTBETCTBHH C TPEOOBAHUSIMH HACTOSIIETO PHIOKEHHUS.

b.4 Ilpu uccnenoBanun 3pPeKTHBHOCTH BHOBb pa3padaThIBAEMBIX J100ABOK JOJDKHBI COOJIIOIATHCS TPEOOBAHMS,
u3soxkeHHsle B 3.9.

B.5 JlonosHUTETHO JOIDKHBI COOJIIOIATHCS CIIEAYIOLINE YCIOBUSL:

- TpUMEHsIEMbIE MaTEepHANIbl JIOJDKHBI OTBEYaTh TPEOOBAHUSAM JICHCTBYIOIIMX HOPMAaTHBHO-TEXHHYECKUX
JIOKyMEHTOB;

- I[pUMEHEHHE OBICTPOTBEPJACIOIIMX LIEMEHTOB, LEMEHTOB, B COCTaB KOTOPBIX BXOJAT J100aBKH
TUIACTUQHUIUPYIOIIETO U THAPO(OOH3UPYIOLIETO NeHCTBHU, a TAKKe LIEMEHTOB, 00JIaIafOLUX MTPU3HAKAMH JIOKHOTO
CXBaTbIBaHMs, pa3peliacTcsi B TEX Ciy4asX, KOIJa HCIbIThIBaeMasi J100aBKa INpeJHa3HaueHa JUIsl YIy4IICHUs
HoKa3aTesel kadecTBa OETOHHBIX cMeceil 1 OETOHOB, IPUTOTOBJICHHBIX Ha YKa3aHHBIX IEMEHTAX;

- MEJIKUH 3aI0JIHUTEIh JOJDKEH UMETh MOAYJIb KpynHocTtH 2,0—2,5.

[IpumeHeHne TIECKOB Jpyroil KpyNHOCTH paspemiaercss B TOM Cilydae, €CIM HCIbIThIBaeMas jo0aBKa
npejHa3Ha4YeHa Julsl YJIy4IIeHus MoKa3arejed KauecTBa OCTOHHBIX cMeceil 1 OETOHOB, NMPUTOTOBJICHHBIX HAa TaKHX
HecKax.

b.6 Ilpu uccnenoBannn 3¢¢GeKTUBHOCTH A00ABOK Pa3iMYHOrO Ha3HAYEHHs OCagKy KOHyca OCTOHHBIX CMecei
KOHTPOJILHOTO ¥ OCHOBHBIX COCTaBOB HAa3HAYalOT B 3aBUCUMOCTH OT BU/Ia I0OABKH B COOTBETCTBHH C TPEOOBAHUAMHU
T'OCT 24211u tabimupt B.1.

Tabiuma 5.1
Mapxa OeTOHHOI cMecH 110
Bun no6asku ynoboyknagsiBaemoctu mo 'OCT 7473
(mo T'OCT 24211) JUTSL COCTABOB
KOHTPOJILHOTO OCHOBHOT'O

ITnactuduimpyromast, rpymma:

| 11 (20 4 cm) 15

I To xe 14

I » 113

v » 112
CraOumsupytomas — 115
Bonoynepxxusaromas — I15
Viydiarommas nepekaynBaeMocTh 113 113
Perynupyromas coXpaHsieMOCTh OCTOHHBIX CMecei
(3amMeIsiIOIIast WK YCKOPSIIOIIAsl CXBAThIBAHUE)

13 13

BosnyxoBoBiekatomasi, IMeHOOOpasylomas WM
ra3zoobpasyromias (1 Jierkoro 6eToHa) 1 1
3amMeuIIoIIas WK YCKOPSIOIIas TBEpACHHE 1 1
Bonopenynupyromas I—IV rpymnn 1 1
KonbMmatupyromas mopsl 1 1
T'a3000pasyromias Uiy BO3IyXOBOBIICKAIOLIAs 111 111
INoBplmatomasl  3alIUTHBIC CBOMCTBA MO  OT-
HOLIECHHIO K CTaIbHON apMaType O 1
IIpoTuBoMOpo3Has 1 1
I'uapodobusupyrontas I—IIl rpynn 111 111

B.7 UccnenoBanne s¢dpdextruBHOCTH 100aBKH ClEIyeT HaYWHATH C ONPENEJICHUS! OCHOBHOI'O MOJIOKUTEILHOTO
addekTa, A0 TOCTIKEHUsT KOTOporo nobaska mpeanasHadena (mo [OCT 24211),u onTUMajbHOTO KOJNHYECTBA
n06aBku. OpUEHTUPOBOYHBIC TPAHUIIBI ONTUMAIBHBIX JO3UPOBOK H00ABOK Pa3IMUYHOTO HAa3HAYECHUS MPHUBEACHBI B
tabmuue b.2.



b.8 O6nacts onTrMaNbHON TO3MPOBKH H00AaBKH BHIOMPAIOT CICAYIOMIMM 00pa3oM. IIpuroTaBauBarOT OCTOHHBIC
cMecH U OETOHBI C I03UPOBKaMHM, PABHBIMH I'PAHUYHBIM 3HAYCHUSIM BEJIMYMH, yKa3aHHbIX B Tabiuue b.2,u ¢ 2—4
POMEKYTOYHBIMU JI03MpOoBKamu. Ilo Bemmumbe kpurepueB shdextuBHoctn (mo I'OCT 24211 ) onpenensior
0071aCTh ONTUMAITLHOW JTO3UPOBKH JOOABKH.

Tabimua b.2
OpHEHTHPOBOYHOE 3HAUCHHE
Bun mo6aBku OIITUMAITBHOMN TO3UPOBKH, % Macchl
(mo T'OCT 24211) 1eMeHTa (B epecuere Ha Cyxoe
BEIIECTBO WJIM HA
100 Yo+#bIii IPOAYKT)

IInactudunupyrommas, rpymma:

| 0,30115

ngiv 0,00511,0
Crabunusupyromas. W BOJOYIECPXKUBAOMIAST  BOIOpAC-
TBOpUMAsI IOJIMMEPHAst 0,00570,2
Viaydmaromas nepekaunBaeMocTb 0,010 0,2
3aMeJuIAIoIas CXBaThIBAHUE U TBEPJICHHUE 0,021 0,3
BosayxoBoBiekaromias, MEHO00pa3yoIast (st
JIETKOOETOHHBIX CMeceit) 0,0970,4
Yckopsromas cXBaTbIBaHHE U TBEPIACHHE 0,502,5
Bonopenyuunpyromiasi, rpynmna:

| 0,30115

ngiv 0,00511,0
KonbMmatupyrormas mopst:

HEopraHu4ecKas cojb 1,00 3,0

CMoJIa Ha OCHOBE OUTyMa 3,00 10,0
T"az006pa3syromast 0,010 0,1
BosmyxoBoBnekaromasi (Juisi  MOBBIMIEHHUS CTOWKOCTH
GeToHa) 0,0051 0,35
TloBbImaromasi  3al[UTHBIE CBOMCTBa OETOHA MO OT-
HOILECHHIO K CTAaIBHOW apMarype 2,0025
IIporuBOMOpoO3Has 3,00 15,0*
T'uapodobusupyromas —IIl rpynn 0,202,0

* BenuuuHa JO3UPOBKH 3aBHCHT OT TEMIIEPATyphl OKPYXaloLIeH Cpensl U HaXOIUTCS B
00paTHO MPOMOPIHOHATLHOM 3aBUCHMOCTH OT HEe.

Jns yTOYHEHMS ONTHMAIIBHOM /O3MPOBKM IOBTOPHO IPUTOTaBIMBAIOT OCTOHHYIO CMech M OeToH ¢ 2—4
JIO3UPOBKaMH 00aBKH, OTIMYAIOLIMMHUCS APYT OT Jpyra cpely ONTUMalbHbIX 103upoBoK Ha 20—30 %.Bennuuny
ONTHUMAILHOM JO3UPOBKM onpenesisiioT no 3.9 1.

b.9 Hapsiny ¢ OCHOBHBIM MOJIOXHUTENEHBIM 3P (EKTOM CclieayeT ONnpeaeiiaTh HaJUYue BO3MOXKHBIX BTOPHYHBIX
HOJIOXKUTENBHBIX 3()(HEKTOB, SBIAIOIIMXCS CICACTBUEM OCHOBHOTO 3(dekra, a Takxke moGOUHbBIX (TOJOKUTEIbHBIX
WA OTPHLATENbHBIX) 3P (HEKTOB, MPOSIBISIOUINXCS OAHOBPEMEHHO C OCHOBHBIM.

B.10 ITpu uccnenoBannu 3p(heKTUBHOCTH BHOBB pa3padaThIBAEMBIX 100aBOK B 0053aTEIBHOM IMOPSIIKE CIIETyeT
M3YYUTH BIMSHNE BEIOPAHHOM ONTHMANIbHOM JO3UPOBKYU J1I00aBKH Ha ClielyIOIIMe OKa3aTe N KauecTBa MaTepHana;

- GeroHHass cMech — ymoboyknagsiBaemocts (mo 'OCT 10181.1),Bomo- u pactBopootaenenue (mo 'OCT
10181.4);

- 6eton — mpouHocTs Ha cxkarue (mo 'OCT 10180), Beiconoobpa3oBanue, 3alIUTHBIC CBOWCTBA OETOHA IO
OTHOLICHHIO K CTalbHOW apMmarype (M0 HacTosIIeMYy CTaHAapTy). 3a 6a3y cpaBHEHHsS MPUHUMAIOT KOHTPOJBHBIH
coctaB. OTKa3 OT uccien0BaHus Jr000ro U3 Ha3BaHHBIX ITOKa3aTelel KauecTBa JIOJKeH ObITh 000CHOBAH.

Jns n00aBOK, BBI3BIBAIONIMX KOPPO3HMIO apMarypbl, CJIEQyeT OrpaHH4YMTh O0O0NacTb MX TNPUMEHEHHS B
AKene300eToHe.

b.11 Jlo6GaBku 1OIDKHBI yIOBIETBOPATH KputepusiM addexriBroctr o 'OCT 24211,

ITPUJIOXEHUE B
(obs3amenvroe)

OnpenesieHe KOPPO3HOHHOTO BO3eiicTBHA
NPOTHBOMOPO3HBIX 100aBOK HA 0eTOH

B.1 C BbIOpaHHOW ONTHMAalbHOW TO3UPOBKOM JOOABKM NMPUTOTABINBAIOT MEIKO3EPHUCTYIO OCTOHHYIO CMECh
cocraBa 1:3 1o Macce (LEeMEHT:3aI0I-HUTEIb).

I'ny6una norpyxenus konyca Ctpoitl[HUJI (TOCT 5802) st cmecu 6—8 cm.

B.2 U3 6eTOHHOIT cMecH H3rOTaBIUBAIOT 00pa3ubl-0anouku (3 mt.) pasmMepom 4x4x16 cm.



B.3 O6pasusl xpansr mo 8.1.3.48 reucnue 28 cyr.

B.4 3atem o6pasusl orrauBaroT npu temueparype (20 £ 5) T B treuenne 1—2 4, pacnanayOiuBarOT U IPOBOIIT
JlanbHeillee UCIbITaHuE, KOTOPOE 3aKIII0YaeTCs B TOM, YTO 00pa3sibl OABEPrafoT MOMEPEMEHHOMY OXJIAXKICHUIO U
HAarpeBaHUIO B BO3MYIIHBIX yCIoBusaxX. OOpasibl OXJaxaaoT npu temieparype munyc (15 + 5) T, marpeBaror —
npu temmeparype (15 + 5) T mpu ckopoctn u3meHenuss Temmeparypbl (3—5) Clu. KoiamyecTBO HUKIIOB
ucnbiranust — 50,

B.5 Ouenka pesyabraros mo 8.1.4.4,

MMPMJIOXEHUE I
(obs3amenvnoe)

Omnpenenenue 06pa3oBaHUs BHICOJIOB HA MOBEPXHOCTH 0eTOHA

I'.1 MzrotaBnuBaioT cepuio M3 TpeX 0oOpa3LOoB-TPH3M pa3MepoM 7X7x28 cM M3 OeToHa OCHOBHOTO COCTaBa.
YcnoBus n3roToBiieHNs! 0ETOHA M XpaHEHUs 00pa3lioB — B 3aBUCUMOCTH OT Ha3Ha4eHHs J00aBKH.

I'.2 Tlocne TBepaeHust 00pa3LOB MO 33JlaHHOMY TEXHOJOTHYECKOMY PEXHMY HX IMOTPYXKalOT B BEPTUKAJIHLHOM
MOJIOKEHUU Ha 3—5 CM B UHIMBU/IyaIbHYIO €MKOCTh C BOJIOH, 001yBaiOT Bo3ayxoM ¢ Temmeparypoit (20 + 5)°C ue
MeHee 3 9 eXKCTHCBHO B TCUCHHUE / CYT.

I'.3 Hannune BBICOJIOB Ha OTKPBITOH HMOBEPXHOCTH OOPa3LOB OTMEYAIOT BH3YaJbHO II0 IOSBJICHUIO BBILBETOB
WY HAJIETY COJIH.

I'.4 OtcyrcTBUE BBICOJIOB CBHAETENLCTBYET O BO3MOXKHOCTH NPHMEHEHHs HCIBITHIBAEMON JOOAaBKH B OETOHE
1000l KOHCTPYKIMHM, IPUTOTOBIEHHOM Ha JaHHOM BHJE IIEMEHTa M INpPH YCIOBHU YJOBJIETBOPEHHS IPYIUM
TpeOOBaHUSIM.

I'.5 Hayimuue BBICOJIOB CBHIETENLCTBYET O HEBO3MOXKHOCTH NPHUMEHEHHMs 100aBKM B OETOHE, KOHCTPYKLMSIX,
NPUTOTOBJICHHOM Ha JaHHOM BHJE IIEMEHTA, K KOTOPBIM NPEIbIBISETCS TPEOOBaHNE OTCYTCTBHS BHICOJIOB.

IMTPUJIOXEHUE [
(ungpopmayuonnoe)

bubauorpadusn

[1] CnpaBounuk xuMuKa XMMHYECKOE pAaBHOBECHE U KUHETHKA, CBOMCTBA PACTBOPOB, DJIEKTPOIHEIE IPO-
neccel. Tom 3. —M.; JI.: Xumus, 1965.

KuaroueBbie caoBa: 100aBku Ui OETOHOB, 0TOOp MPoO, ompenercHUue dPPEKTUBHOCTH, COOTBETCTBUC KPUTCPHIO
3¢ dexruBHOCTH, 3P PEKTUBHOCTH HA POU3BOCTBE, 3)(HEKTUBHOCTH HOBBIX JOOABOK



