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4 BBEJIEH BIIEPBBIE

1 O6n1acTh NpUMeHeHHUSs

Hacrosimmii cranmapt pacrnpocTpaHsiercss Ha J00aBKM Ha OCHOBE
HEOPraHUYECKUX W OPraHMYECKUX BelecTB (ayiee - J00aBKH) [UIs TSKEIBIX
1 JIETKUX OCTOHOB M yCTAHABIMBACT METOIBI ONpeAeieHus dPPEeKTHBHOCTH
N00aBOK 110 Kputepusim dpdextuBHocTr B cootBercTBuu ¢ ['OCT 24211.

CraHzapT He pacupOoCTpaHsSIETCsl HAa MUHEPAIbHBIE TOOaBKH.

2 HopMaTHBHBIE CCHUIKH

CchUIKHM Ha HCTIOJIB3YEMBIE CTaHAAPTHI IPUBEACHBI B IIPUIIOKEHUN A.

3 O0mue MoJI0KEeHUs

3.1 o noka3artensiM KadecTBa NOOABKH JOJKHBI OTBEYATh TPEOOBAHMSIM
COOTBETCTBYIOLIECH HOPMAaTHBHO-TEXHHYECKOH JIOKyMEHTaLH Ha
KOHKPETHBIH MpPOIYKT, M IO MOKa3arento 3(PQeKTHBHOCTH HEHCTBHA -
kputepuio 3¢ dexTrBHOCTH B cooTBeTCTBHH ¢ TpeboBarmamu ['OCT 24211.

3.2 DddekTuBHOCTE NO0OABOK OINpPEIEIAIOT CpPaBHEHHEM IOKazaTelel
KayecTBa OETOHHBIX cMecei, 0STOHOB KOHTPOJIBHOT'O U OCHOBHOI'O COCTAaBOB,
32 HMCKIIOYECHHEM CTaOWIM3HPYIOIMX, BOIOYAEPKUBAIOWINX H00aBOK H
JN00aBOK, ITTOBBIIAIOIIMX 3alUTHBIE CBOMCTBA OETOHA 1O OTHOUICHHIO K
CTabHOW apmaType. D(QEKTHBHOCTh YKa3aHHBIX J00aBOK OIpEAEISIOT
TOJIEKO Ha OETOHAX OCHOBHOT'O COCTaBa.

Beron koHTpOIBHOTO cocTaBa - OeTOH 0e3 J00aBOK.

beToH 0CHOBHOIO cocTaBa - OETOH KOHTPOJIBHOI'O COCTaBA C ONTUMAIIBEHOM
JO3UPOBKOH T0OaBKH.

OnTtuMainbHas JA03UPOBKa ﬂO6aBKI/I - MUHHUMAJIBHOC KOJIMYCCTBO ,H06aBKI/I,
IIpu BBCIACHUU KOTOpOﬁ B cocTaB OcToHa JOCTHUTACTCA MaKCHMAaJIbHBIA



addekr neiictBust o kputepusM spdexkruBHoctu B coorBercTBrn ¢ ['OCT
24211.

3.3 Job6aBku cieqyeT BBOAWTH B OETOHBI C BOJAOW 3aTBOPEHUS.
HenocpencTBeHHO Mepes HCIOIb30BAaHUEM JKHUIKUEC TO00ABKU, 3MYJILCHH,
CYCIICH3UH JIOJDKHBI OBITh TIEPEMEIIIaHbI, CyXHe J00aBKH pacTBOPEHEL. Bony,
BXOJSIIYIO B cOCTaB JI00aBOK, YYUTBIBAIOT IIPU pacueTe coctaBa OeroHa. B
cyxue OETOHHbIE CMECH BOJY BBOJSIT B OJIMH IIPHEM.

Boma nomxna coorBercTBoBaTh TpeboBanusm ['OCT 23732,

Ipu onpenenennn 3GHEKTHBHOCTH MOPU3YIOMIAX A00ABOK ISl JIETKHUX
OCTOHOB BOJIy B OCTOHHYIO CMECh BBOJISIT B HECKOJILKO MPHUEMOB.

3.4 B 5abopaToOpHBIX YCIIOBHSAX 3aMECHl CIIEAYET MPOBOAWTH HA CYyXHX
3aIMOTHUTEIISIX.

Celltyyre MaTepHalibl I03UPYIOT IO Macce. Boay u pacTBopbl (3MynbCHH,
CyCIIeH3MH) I00aBOK MO3MPYIOT MO Macce Wi o0bemy. J[lomyckaercs
JIO3POBaHUE TOPHUCTHIX 3alOJHUTENCH 10 00beMy C 00sA3aTenbHBIM
KOHTpOJIEM HACBITTHOH IJIOTHOCTH.

[MorpenHoCTh JO3UPOBAHMUS [IEMEHTA, 3AMOJHHUTENCH, BOJBI U J100ABOK HE
JOJDKHA TIpeBBIIaTh 1%.

3.5 IpoOGsr GetonHO cmecu orbupator mo ['OCT 10181.0, oOpasibl
OeToHa IS PA3IMYHBIX BHUIOB HCIBITAHMHA W3TOTaBIMBAIOT M XPaHAT B
COOTBETCTBHH C TPEOOBAHMSIME CTaHIApPTa HA KOHKPETHBIN BHI UCIIBITAHHS.
Konn4yecTBo HM3roTaBIMBacMbIX 00Pa3lOB OMPEACNAIOT [0 CTAHAAPTy Ha
KOHKPETHBIN METO/| CTIBITAHHSI.

OO6pasipl  OeTOHa KOHTPOJIBHOTO M OCHOBHOTO COCTAaBOB  JIOJDKHBI
TBepI[ETI) B HICHTUYHBIX yCJ'IOBl/I)IX, 3a HUCKIHYCHHCM cnyqaeB, Koraga
J00aBKa MCIIONIB3YETCS C METbI0 N3MECHCHHS PEKUMa TBEPJICHHS OCTOHA.

3.6 Bpems mnpeaBapUTEIbHON BBIIEPKKH OETOHAa KOHTPOJIBHOTO U
OCHOBHOI'O COCTaBOB, MOJBEPracMoro B MpOLIECCE TBEPACHHS TEIJIOBOU
00paboTKe, He IOJDKHO pa3inndaThes Ooiee yeM Ha 20%.

3.7 Tlokazatenp 3(PQEKTHBHOCTH ACWCTBUS [100aBKH 10 KPUTECPHUIO
3¢ (GEKTUBHOCTH B COOTBETCTBUH C I'OCT 24211 oueHuBarOT MO
CJIC/TYFOIIIIM 3TaraM:

- MoA0MpaioT OETOH KOHTPOIBHOTO COCTaBa, YUUTHIBasg TpeOoBaHus 3.9;

- OMPEAC/IAIOT ONITUMAJIIbBHYIO TO3UPOBKY ,HO6aBKI/I;

- CpPaBHHUBAIOT IOKa3aTelnd OETOHHOH cMecH M OCTOHAa KOHTPOJIBHOTO U
OCHOBHOT'O COCTaBOB.

3.8 DdodexTuBHOCTH [100aBOK, IOCTYNHBIINX HA MIpPEANPHUITHE,
OLICHUBAIOT B CIIEAYIOLIEH MOCIIeIOBAaTEIbHOCTH:

a) OIEHKa COOTBETCTBHs J100aBOK kputepuio 3¢d¢dextuBHocTH 1o ['OCT
24211;

0) orenka 3(dekTuBHOCTH J00aBOK MPUMECHUTEIBHO K KOHKPETHBIM
YCIIOBUSIM IPOU3BOJICTBA.



3.9 DddexkTuBHOCTE T00aBOK CIEAYyeT OLCHUBATh NPU COOJIOICHUU
CJEeIyIOLINX YCIOBUM:

- GCTOH KOHTPOJIBHOTO COCTaBa JOJDKCH COOTBETCTBOBATH CJICAYIOIIMM
TpeOOBaHUSIM:

3
a) B TSDKENBIX OETOHAaX Pacxo]l LIEMEeHTa JIOJDKEH COCTaBisiTh 350 Kr/m
Ipyu  ompezaereHNd >PQPEKTUBHOCTH JAEHCTBUS BceX J00aBOK, Kpome
BO3IyXOBOBJICKAIOIINX.

Huis  ompenencaus 3GGEKTUBHOCTH BO3JyXOBOBJICKAIOIIUX J100aBOK

3
pacxo[ meMeHTa JoJKeH cocTaBisATh 280 kr/M ~ . ClieyeT nCIoIp30BaTh /IBE
¢pakuun mebHs (5-10 u 10 -20 Mm); cooTHoweHne ppakuuii JOJHKHO OBITH
1oJ00paHo MUCXOJsl U3 YCIOBUH MUHHUMAIBHON ITyCTOTHOCTH. J{0JIs1 MEJIKOro

3aI0JIHUTES (7” ) B 00IIell Macce 3aloTHUTENECH MOJDKHA COCTaBIIITH: MPH
HCIIOJIb30BAHUH BO3yXOBOBJIEKAOIIUX JjJ00aBok /' = 0,35 , TIpH APYTUX

nobaskax ' = 054;

0) TpM WCUBITAHWH B JIETKUX OETOHAX BO3IYXOBOBIICKAIONINX IT00aBOK
MPUHUMAIOT CICIYIOIUI cocTaB OeToHa: meMeHT - 250 Kr/M3 , TIOPUCTBIN
3anosHuTeah - 1100 1 /M3 (30% mo oowemy Qpakiuu 5-10 mm u 70%
¢dpakauu 10-20 mm); mecok mo I'OCT 8736 - 250 kr/m 3 ;

B) MpPH UCHBITAHUU B JIETKHX OCTOHAX IEHOOOpa3yrImux 100aBOK
. 3 .
NPUHUMAIOT CIIEAYIONHA cocTaB OeToHa: meMeHT - 300 Kr/M~ , TOPUCTHIN

3amosHUTENS - 1100 1 /M3 (30% mo obwvemy ¢pakiuu 5-10 mm u 70%
¢dpakuun 10-20 Mm);

T) TpH HWCHBITAHAW B JIETKUX OETOHAaX Ta3000pa3ylommux I100aBOK
. 3 .
MIPUHUMAIOT CIeqylomuii coctaB OeroHa: meMeHT - 300 Kr/M ™, KpymHBIHA

HOPHUCTHIN 3anoiaHuTeNb - 8§00 1 /M3 (30% no obwvemy ¢pakuuu 5-10 MM u
70% - ¢pakouu 10-20 Mm); nopuctslit necok rpymmnsl 1 mo 'OCT 9757 -

300 1/m > ;
1) ONTUMATBHYIO TO3UPOBKY AOOABKH IMOJOHPAIOT CIIEIYIOIINM 00pa3oM.

B GeronHble cMecH BBOJAT 100aBKH B KOJIMYECTBE, PABHOM I'DaHHYHBIM
3HAYCHUSIM, YKa3aHHBIM B HOPMATHBHOHM JOKYMCHTAIlMM Ha N00aBKy ¢ 2-4
MIPOMEXYTOUYHBIMH J03UPOBKAMHU O0ABKH, OTIHUYAOIIMMHUCS IPYT OT Apyra
Ha 20-30%. Ctposit rpadudecKyto 3aBUCHMOCTb, CBS3bIBAIOLIYIO IOKA3aTEeNn
KauecTBa OETOHHBIX CMece W /WM OETOHOB, SBIISIOIIMXCS KPUTEPHEM
a¢p¢pextuBHocTH 0 ['OCT 24211, ¢ 103upOBKO JOOABKH:

- paboTy NPOBOIAT IPH TEMIIEPaType OKPYKAIOLIEro BO3AyXa H
marepuasioB (20£5)°C, 3a HCKIOUeHHEM pPabOTHl C MPOTHBOMOPO3HBIMHU
no0aBKaMu;

- TEIUIOBYI0 00pabOTKy OETOHOB HMPOBOIAT B MPONAPOYHOH KaMmepe II0
pexumy 3+3+6+2 4 mpu Temieparype uzorepmuieckoro nporpesa 80°C mis
noptaanaueMenta 1 90°C 1 LuIakonopTiaHALEeMEHTa.

3.10 DddextuBHOCTH H00aBOK 1O 3.80 OIEHHMBAIOT B J1aboparopuu
TPENPUITHS U Ha IPOU3BOJICTBE MPH COOIOICHUH CIICIYIONINX YCIOBUIL:



a) HM3rOTaBIIMBAIOT OETOH KOHTPOJIbBHOT'O MW OCHOBHOT'O COCTaBOB,
TIPUMEHAEMBIX Ha IIPOU3BOJCTBE;

6) B 11a00OpaToOpHBIX ¥ IPOM3BOACTBEHHBIX YCIOBUSIX YTOYHSIOT
BEIOpaHHYIO 10 3.91 ONTUMAJIBHYIO JTO3UPOBKY NOOABKM C yYETOM IIENH €e
IIPUMECHEHMS,

B) paboOTy NPOBOIAT IPH TEMIIEPAType OKPYKAIOIIEr0 BO3AyXa U
MaTepHalioB, COOTBETCTBYIOILIUX YCIOBHSIM MPOU3BOJICTBA;

T) TEIUIOBYI0 00pabOTKy OETOHOB MPOBOMAT IO peXHUMaM, MPHUHATHIM Ha
NPOU3BOJICTBE:

- B 1a00OpaTOPHBIX YCIOBUAX - B TAOOPaTOPHOH MPOMIAPOTHON KaMepe;

- B TPOU3BOACTBCHHBIX YCJIOBUAX - BMECTC C COOTBCTCTBYHOIIUMH
HU3ACTUAMU U KOHCTPYKIUAMMU.

3.11 KonuvecTBO wucCHBITaHUN 1O ompeaeneHuio 3(HEKTHBHOCTH
JeWcTBHsl J100aBOK JIOJDKHO COCTaBJIATh HE MeEHEe TpeX Ui KaxKIoro
rmapamerpa KadecTBa OETOHHBIX cMeceil wn/wmu  OeroHoB. Lludpossie
3HAYCHMsI TIOKaszaTellell KadecTBa OCTOHHBIX cMecei M OETOHOB
PacCUMTHIBAIOT 110 CTAaHJAPTaM Ha KOHKPETHBIE METO/IbI UCIIBITAHU.

3.12 D¢ddexTrBHOCTS BHOBH pa3pabaThiBa€MBIX JH00ABOK OLEHUBAIOT 10
npmioxeanto b. DddekTHBHOCT JOKHA COOTBETCTBOBATH KPHUTEPHUIO
sapdexruHoctn ['OCT 24211.

3.13 J1o6aBKM TOIDKHBI HIMETh JOKYMEHT O KauecTBe.

3.14 CpenctBa W3MEpeHHS, HCIOBITaTeNbHOE  O0OpPyHZOBaHHE U

NPUCTIOCOOJICHHUS JTOJKHBI OBITh ATTECTOBAHBI M TOBEPCHBI B YCTAHOBJICHHOM
TOPSLIIKE.

4 O160p npod 106aBOK

4.1 [na orbopa mnpod XHMHYECKHX HOOABOK NPUMEHSIOT COCY.IEL,
npucnocobnerns u npodbooréopanku o I'OCT 6732.2, u3roToBIeHHBIE U3
MaTepUAJIOB, YCTOWYHMBBIX K JCWCTBUIO 100AaBOK (CTEKIJIO, ILIACTMACCHI,
HEp KaBeIOIasi CTallb, JIaTyHb U JIp. MaTepHaIbl).

4.2 OtobpaHHBIE B BBHIOOPKY YIAKOBOYHBIC CIUHHIBI (MEIIKH, OOYKH,
LUCTEPHBI U T.I1.) IPEJIBAPUTEIBHO JOJIKHBI OBITh OUMIIEHBI OT 3arpsi3HEHU.

4.3 TIpoO®l ciexyeT oTOMpATh B YCIOBHUAX, HE BIMAIONINX Ha CBOWCTBa
NPOAYKTa M HMCKIIOYAIOIINX BO3MOXKHOCTh M3MEHEHHs COCTaBa IPOOBI, ¢
y4eTOM TpeOOBaHUil CTAHAAPTOB Ha JAHHYIO MPOIYKIHIO.

4.4 TIpoOsI 0TOMPATOT TIO CIEAYIOMIEH cxeme:

- OT YNaKOBOYHBIX €IMHHI, BBIOPAHHBIX JUISi KOHTPOJSI, OTOMPAIOT
TOYEYHbIE IPOOBI;

- U3 TOYEYHBIX MPOO COCTABIAIOT 0OBEIMHEHHYIO IPOOY;

- OT 00BEAMHEHHO! MPOOBI OTOMPAIOT CPEIIHIOK IPOOY.



4.5 Toueunsle 1poOBl CHIMyYyHX J00aBOK  (TIOPOLIKOOOPA3HBIX,
TpaHyJIMPOBAHHBIX U T.I.) OTOMPAIOT U3 JIOOBIX TOYEK MACCHI MPOIYKTa IO
BCEW TOJIIIMHE CJIOA IIPH HOMOILH METAJUIMYECKOT0 IIyNa, TpyOOK, KOBIIEH 1
MEXaHUYECKUX MPOOOOTOOPHHUKOB.

[TpoOs1 cnexaBmMXcs MPH XpPaHEHUH WM TPAHCIOPTHPOBAHUM J100aBOK
H3MEINBYAIOT.

4.6 ToueuHble NMPOOBI NMACTOOOpa3HBIX 00ABOK OTOMPAIOT M3 JIIOOBIX
TOYEK Macchl INPOAYKTa IO BCeHd TONIIMHE CJIOS IPU  IOMOIIH
METaJUIMYEeCKOr0 LIyIa Hid TpyOoK.

4.7 ToueuHble mNpoOObI JKUIKUX J00ABOK (KHIKOCTH, pPaCTBOPEI,
CYCIIEH3UH) OTOMPAIOT IMOCJE TIIATEJFHOTO MEPEMEIINBAHUS MIPH TOMOIIN
CTEKISIHHBIX ~TPYyOOK C  OTTSHYTBIMM KOHI[AMH, CTEKISHHBIX WIH
METAUIMYECKUX MUIETOK, ITOTPYKHBIX KPY)KEK WM OaHOK W CHEeLUabHBIX
0aHOK C KpbIIIKaMH WJIM KOJIAuKaMH Ul B3STHS Npo0 M3 JIIOOBIX CIIOEB
MIPOAYKTA.

[TorpyxHble Kpy>XKM WM OaHKM JOJDKHBI MMETh PYYKH JOCTaTOYHOMN
JUIMHBI ISl OITYCKaHUs Ha JTHO JII000H €MKOCTH.

[Ipo6s! KUIKKUX 100aBOK U3 MHUCTEPH OTOMPAIOT U3 BEPXHETO, CPEIAHETO U
HIDKHErO CJIOEB MO OJHOW NpoOe B COOTHOWIEHWH MO 00bemy 2:3:2.
Jomyckarorcsi Apyrue COOTHOUIEHUS B COOTBETCTBMM C HOPMAaTHBHOW

JIOKyMEHTALUEH.

4.8 Bce oTOOpaHHBIC TOYEYHBIC MPOOBI COCAUHSIOT BMECTE, TIATCIBHO
MIEPEMEIIMBAIOT U MOJTyYaIOT OOBEAMHECHHYIO P00y .

4.9 U3 oO0beAMHEHHOW MPOObI METOIOM KBapTOBaHMs (Ui ChHIMYyYUX
NPOJIYKTOB) MM 0TOOpa (I JKWUAKUX W TNacTooOpasHbIX HPOJYKTOB)

TMOJY4al0T CPEHIO IPOoOYy.

Macca cpenneii mpoObl JODKHA OBITH JOCTATOYHOW ISl TPEXKPAaTHOTO
OMPEICIICHUS BCEX HOPMUPYEMBIX MTOKa3aTeseH KauyecTBa J00aBKH.

4.10 U3 XpaHWIWII y W3TOTOBUTEIS TPOOBI OTOMPAIOT OT KaKIOU
3arpy’kaeMoil B Hero TeXHOJIOTHYECKON MAapTHU WK PABHOMEPHO U3 MOTOKA.

[IpoOBI KUAKUX MPOTYKTOB M3 MUCTEPH W XPAHWIUII JOITyCcKaeTcs OpaTh
BO BpeMs CITMBa (B Hadaie, CepeInHe U KOHIIE).

4.11 CpenHioro npoOy MOMENIAIOT B YUCTYIO CYXYyH0 CTEKISHHYIO WIN
TIOJIMATHIICHOBYIO OaHKY WM OyTBIIKY M TUIOTHO 3aKPBIBAIOT.

CpenHioro mpoOy MOPOIIKOOOpPa3sHBIX WM TBEPABIX IPOAYKTOB
JIOITyCKAeTCs IOMEIATh B MOJUITUICHOBBIH MaKeT.

4.12 Ha cocyns! u makeTsl co cpemHeii mpo0oil HAKIICHBAIOT WM HAICKHO
MIPUKPEIUIIOT ATUKETKU C YKa3aHUEM:

- HAMMEHOBaHUsI 100aBKH U TPEANPUATUA-U3TOTOBUTEIIS;
- HOMepa IapTHy;

- TaThl 0TOOpa TPo0;



- (haMuu JiMIa, TPOU3BOIUBIIIETO OTOOP.

5 OnpenesieHne cOOTBETCTBUS KpUTEPHIO 3(pGeKTHBHOCTH N00ABOK,
peryJupyommx cBoicTea 0eTOHHBIX cMeceil

5.1 Onpenenenne 3¢h(HeKTHBHOCTH TUIACTU(HHLIUPYIONIUX 100aBOK

O¢ddextuBHOCTS TIACTH(UIUpYIOMEH JT00aBKH  ONPEAETSIOT 110
U3MEHEHHIO TOJIBIXHOCTH OETOHHOW CMECH M NPOYHOCTH OETOHHBIX
00pa3loB Mocie TEIUIOBOH 00pabOTKM M TBEPACHUS B HOPMAalbHBIX
YCIIOBUSIX.

5.1.1 CpencrBa uCHBITaHUS M BCIIOMOTaTeNIbHBIE YCTPOICTBA

5.1.1.1 [nsa onpeneneHus 3pPEKTUBHOCTH IACTUDUIHPYIOMNX 100aBOK
MIPUMEHSAIOT CPEICTBA HCIBITAHHS M BCIIOMOTATENBHBIE YCTPOWCTBA IO
I'OCT 10180 u T'OCT 10181.1.

5.1.2 TIopsitOK TIOATOTOBKH K MPOBEICHHUIO UCTIBITAHUS

5.1.2.1 TIlepex mpoBeAeHHWEM HCHBITAHUH MENKUH M KPYIHBIN
3aII0JHUTEIH BBICYIINBAIOT.

5.1.2.2 B3BemmBarOT cocTaBlstonMe OETOHHOW cmecH. [lorpemrHocTh
JIO3MPOBAHUS COCTABIIAIONIMX MaTEPHUAIoB - He Oosiee 1% mo macce.

5.1.2.3 OtMepeHHOE KONMWYECTBO JOOABKHM CMEIIMBAIOT C BOIOH
3aTBOPEHHUSL.

5.1.3 Iopsinok mpoBeeHusI UCIIBITAHUS
5.1.3.1 IlpuroraBnuBarOT OETOHHBIE CMECH KOHTPOJIHLHOTO W OCHOBHBIX
COCTaBOB C OAMHAKOBBIM BOJOLUCMCHTHBIM OTHOIICHUCM, IIOJBHXXHOCTH

KOHTPOJIBHOT'O COCTaBa MPUHUMAIOT 2-4 cm.

5.1.3.2 Jlns OeTOHHBIX CMecei ompenersitoT nmoaBuxHocTh o ['OCT
10181.1.

5.1.3.3 V3 GeTOHHBIX cMecel M3TOTaBIUBAIOT 00Pa3Ilbl TS OTIPEIeICHIUS
MMPOYHOCTH Ha CXKATHE.

5.1.3.4 OOpa3ubl mNoJBEpraroT TeIsIoBoH o00paboTke (Ha JBa Cpoka
WCIBITAHUN /WM OCTAaBISIFOT TBEPAETh B HOPMANBHBIX YCJIOBHSX HA TPH
CpOKa MCIIBITAaHMI).

5.1.3.5 O6pa3ns! ucneIThBaroT Ha cxkatre mo [T'OCT 10180:

- MIpOIMIEIINe TEIUIOBYI0 00paboTKy - uepe3 4 4 mocie Hee U B BO3pacTe
28 cyT;

- TBEpAECBLUINE B HOPMAJIbHBIX YCIIOBUSX - B Bo3pacTte 3,7 u 28 CyT.
5.1.4 TIpaBuiia 00paOOTKH pe3ysibTaTa UCIBITAHUS
5.1.4.1 DddexTHBHOCTh IUIACTHPUIUPYIOMEH CIIOCOOHOCTH 100aBOK

OLICHUBAIOT IO HM3MEHEHHUIO YA00OYKIaAbIBAEMOCTH OETOHHOW CMecH |
MPOYHOCTH OETOHA OCHOBHOI'O COCTaBa IO CPABHEHHUIO C OCTOHHOW CMECHIO U



0ETOHOM KOHTPOJIBHOTO COCTaBa B COOTBETCTBUU ¢ TpeOoBanmsimu ['OCT
24211.

5.1.4.2 OOpaboTKy pe3yJbTaTOB WCIBITAHHS IPOYHOCTH OETOHA Ha
cxarue Bexyt o 'OCT 10180.

5.1.4.3 Pe3ynpTaThl HCIBITAHUNA 3aHOCSAT B JKypHAl, B KOTOPOM JOJDKHBI
OBITH NIPEyCMOTPEHBI CIIeyIOIune rpadbr:

- laTa MIPUTOTOBIICHHS 3aMecCa;
- MapKHPOBKA 00pasIioB;

- HANMCHOBAHKE JOOABKY H €€ IO3UPOBKA;

- IOABMXHOCTD, OTIpeNieNsieMast 0CaJKoi KOHyca OETOHHOH cMecH;
- YCIIOBWSI TBEpJICHHS OCTOHA;

- 1aTa UCTIBITAaHUS OETOHHBIX 00Pa3IOB U BO3pacT OETOHA;

- IPOYHOCTH OeToHa Ha cxarue 1o 5.1.3.5.

5.2 OnpeneneHue 3G EKTUBHOCTH CTaOHIM3UPYIOIINX u
BOJIOYICPKUBAIOIINX JT00aBOK

O¢ddekTuBHOCTS CcTAOMIH3HPYIOMICH M BOIOYACPKHUBAIOUICH JTOOaBKH
ONPEZECTSIIOT MO0 W3MEHEHWIO  IIOKa3aTeled  pacciamBaeMOCTH -
BOJIOOT/ICJICHUS I PACTBOPOOT/IENICHNSI OETOHHOM CMECH.

5.2.1 CpencrBa UCTIBITAaHUS M BCIIOMOTaTeNIbHBIE YCTPOICTBA

52.1.1 [ns ompeneneHus >PQPEKTUBHOCTH CTAOMIM3UPYIOMHUX U
BOJIOYZIEPKHBAOIINX J00aBOK NPUMEHSIOT CPEACTBA MCHBITAHUS U
BcrioMoratensHble yeTpoiictBa mo ['OCT 10181.4.

5.2.2 TIopsiTOK TIOATOTOBKH K MPOBEICHHUIO UCTIBITAHUS

5.2.2.1 IloaroToBka MaTepHaoB U UX A03UpOBaHME - 110 5.1.2.

5.2.3 Tlopsimok IpOBEICHAUS UCTIBITAHUS

5.2.3.1 IlpuroraBnuBalOoT OETOHHBIE CMECH OCHOBHBIX COCTaBOB C MapKou
o ynoboykiaasisaemoctu I15.

5.2.3.2 Jlna OETOHHBIX CMecCell OmpeNeNsIoT TOoKa3aTeln BOIO- |
pactBopootnenenus mo 'OCT 10181.4.

5.2.4 TlpaBua 00pabOTKU pe3yNbTaTa UCIIBITAHUS

5.2.4.1 DddekTuBHOCTh CTAOWIM3UPYIOUIMX M BOJOYIEP KUBAIOIINX
J00aBOK OLICHUBAIOT O U3MEHEHHIO BOJIO- U PACTBOPOOT/IEICHHS OSTOHHOM
CMECH OCHOBHOTO COCTaBa II0 CPaBHEHHIO C OCTOHHONH CMECBIO

KOHTPOJBHOTO COCTaBa B COOTBETCTBUH ¢ TpeboBanusmu ['OCT 24211.

5.2.4.2 Pe3ynbTaThl UCOBITAHUN 3aHOCST B JKypHAll, B KOTOPOM JOJIKHBI
OBITH MIPETyCMOTPEHBI CIEeyIOIne rpadbr:

- JlJaTa U3roTOBJICHUS 3aMEca,



- HAaNMEHOBaHue OOABKH U €€ I03UPOBKA;
- ocajika KOHyca OETOHHOM cMecH;
- Pe3yJIbTAThI OIMPEACTICHUS PACTBOPOOT/ICIICHHS U BOJIOOT/ICIICHHUS.

5.3 Omnpenenenne s exTuBHOCTH J100aBOK, YITyHIIarOIIIX
NepeKayYrBaeMoCTh OETOHHOW CMecH

O¢ddexTnBHOCTE HOOABKH, YIYUIIAOMEH MMEPeKaIUBACMOCTh OSTOHHOMN
CMECH, OLICHHBAIOT [0 COXPAaHEHHWIO IIOJBIDKHOCTH M IOKa3aTenel
paccrauBaeéMOCTH CMECH JI0 U 110CIIe NIePeKaYrBaHUA CMECH Yepe3 HACOCHYIO
YCTaHOBKY.

5.3.1 CpencrBa uctpITaHUS M BCIIOMOTaTENbHBIE YCTPOICTBA

53.1.1 [ns omnpenenenust 3(GEKTHBHOCTH J00ABOK, YIIyYINAOIINX
NepeKaYnBaeMOCTh OCTOHHOH CMECH, HPHMEHSIOT CPEICTBAa HCIBITAHUS H
BcromorarenbHeie yerpoiictea mo 'OCT 10181.1 u 'OCT 10181 .4.

5.3.2 TIopsiiok MOATOTOBKY K MPOBEACHUIO UCTIBITAHUS

5.3.2.1 OTKpEITEII KOHEI] OETOHOBOJA HAIIPABISAIOT B IPUEMHBIN OyHKEp
OeToHOHAcoca.

5.3.2.2 Tlepex mpoBeneHHUEM HCHBITAHUN Yepe3 HACOCHYIO YCTaHOBKY
MIPOKAYMBAIOT LEMEHTHO-NIECYaHbIl pacTBOp cocraBa 1:3 mo Macce
(eMeHT:MeCOK) ¢ Mapkod mo yaobOoykmaabiBaemocTn [13. OOBeM

3
YKa3aHHOTO pacTBOpa JOJKeH ObITh He MeHee 0,5 M
5.3.2.3 IloaroToBka MaTepHaIoB U UX A03UpOBaHUE - 110 5.1.2.

5.3.2.4 MakcuManbHBIH pa3Mep 3epeH KPYITHOTO 3alOJHUTENS He JOJDKEH
npeBbImaTh 20 MM.

5.3.3 Tlopsimok IpOBEICHAS UCTIBITAHUS

5.3.3.1 IlpuroraBnuBarOT OETOHHBIE CMECH KOHTPOJBHOTO U OCHOBHBIX
COCTaBOB C MapKoil mo ynoboykmansiBaemMoct [13 oobemMom He menee 0,8

3 .
M~ kaxzgas. CMecH 3arpyaroT B IIpUeMHBIH OyHKep OeToHOHacoca, Iae ux
MIEPEMENINBAIOT B TEYECHHE 2 MHH, II0CJIE YETO OIPEEISIOT IOIBIKHOCTD 1O
I'OCT 10181.1 u paccranBaeMoCTh 110 5.2.

5.3.3.2 DberoHHbIE CMeCH IE€pEeKauynBalOT 4Yepe3 OETOHOHAcoC MpHU
MaKCHMaJILHOHM NPOU3BOJUTEILHOCTH, PUKCUPYS YCTAaHOBHUBIIEECS IaBICHHE
B TUIIPOCUCTEME Yepe3 KKy MUHYTY.

5.3.3.3 Jlnst GeroHHOIT cMecH ¢ 00aBKaMu IOCIE MX IMEpeKauyuBaHUS U
MOCTYIUICHUS. B MPHEMHBIIl OYHKEp MOBTOPHO OIPEACINISIOT MOABHKHOCTD H
pacciIanBacMoCTh.

5.3.4 IIpaBuiia 00pabOTKHU pe3ysibTaTa UCIBITAHUS
5.3.4.1 TlokazaTenu MOABMKHOCTH M PACCIIanBAeMOCTH OETOHHOW CMecH

OCHOBHOT'O COCTaBa C J00aBKOH, yiydIlaromeld IepekaunBaeMoCTh, He
JOJDKHBI yXYJIIATHCS 10Cje IepeKayrBaHsl CMECH Yyepe3 OETOHOHACOC.



5342 Tlo mnoka3aHMSM  MaHOMETpa  OIpPENENAI0T  CpeaHee
apu(MeTHYeCcKOoe JaBJIeHUE B THIPOCUCTEME IPU MEePEKaYnBaHUN OETOHHOU
CMECH KOHTPOJIBHOTO H OCHOBHOT'O COCTABOB.

5.3.4.3 Pasuocts nasnennit AP | %, PACCUUTHIBAIOT 1O OpMYyJIIe

P —P
= ~X_"A.10p, )
K

rae PK - TOKa3aTeNb [aBIICHUS, MOJIYYaeMbId TpU IepeKaunBaHUH
OETOHHOU cMecH KOHTPOJIbHOTO cocTaBa, MIla;

P 1 - T0Ka3arelb JaBJICHUs, OIy4aeMblid MIPH IepeKayrBaHUN OETOHHOU

CMeCH OCHOBHBIX cocTaBoB, Mlla;

B = B o, (1-1,64CT), (2)

P, =P, ,(1-1,64CV), (3)

Py = PK1+PK2+...+PK,,’ 4)
n

_ Py+Pp+..+ B,

Piep= (5)
A.C 5
p n
rue F, Kl’P K2, F, kn - 1-H, 2-#, ..., N -} MOKa3aTeN AaBJICHUS, IOTydaeMble

[pH NIepeKaYMBaHUU OCTOHHON CMECH KOHTPOJIBHOTO coctaBa, MIla;

P nl B 2, P an - -, 2-#, ..., N -# MOKa3aTeNI AaBJICHUS, OIyIaeMbIe MIPH
nepeKayrBaHUM OETOHHOI CMecH OCHOBHBIX cocTtaBoB, MIla.

5.3.4.4 Pe3ynpTaThl WCIBITAHUS 3aHOCAT B KYPHAJ, B KOTOPOM JOJDKHBI
OBITH IPETyCMOTPEHBI CIIeyIoIue rpadbr:

- JaTa U3rOTOBJICHHS 3aMeca;
- HAMMCHOBAHKE J00aBKH M €€ TO3UPOBKa,;

- ocaJka KOHyca M pacclauBaeMOCTh OCTOHHOHW CMeCH OO M MOCcie
nepeKaynBaHus yepe3 6eTOHOHACOC;

- IOKa3aHHsI MAaHOMETPA;
- pe3ynbpTaThl pacuera mo 5.3.4.3.

54  Ompenenenne  3ddexTuBHOCTH  100aBOK,  PETYIHMPYIOIIUX
COXpaHsIeMOCTh OETOHHOM cMecH

D¢ dexTuBHOCTh J00aBKH, pPEryJIUpYIOUIeH COXpaHsIeMOCTh OETOHHOM
CMECH, OINpPENENAIOT CPaBHEHHEM CKOPOCTH HW3MEHEHHsS MOJBIIKHOCTH

OCTOHHOM CMeCH OCHOBHOTO U KOHTPOJIbBHOT'O COCTAaBOB.

5.4.1. CpenctBa UCTIBITaHUS M BCIIOMOTATENIFHBIE YCTPOICTBA



5.4.1.1. CpenctBa ucHBITaHMS M BCIOMOTaTeNbHBIE YCTpOMcTBa - IO
I'OCT 10181.1.

5.4.2. Tlops10K TOATOTOBKH K MMPOBEACHUIO UCITHITAHUS
5.4.2.1. IlogroroBka MaTepHuaaoB U UX J03UpoBaHUE - 1Mo 5.1.2.
5.4.3. TIpoBeneHne KOHTPOIIS

5.4.3.1. TlpuroTaBmuBarOT OETOHHBIE CMECH KOHTPOJIHHOTO M OCHOBHBIX
COCTaBOB C MapKoii 1o ypoboyknageBaemocTa [13.

5.4.3.2. [lnsa OCTOHHBIX CMeced OmpeAessioT moaBmwxkHocTh Mo ['OCT
10181.1 B Teuenme Tpebyemoro BpemeHu. IlepBoe ompenencHue
MOJIBIDKHOCTH OETOHHBIX CMECEi BBIMONHSIIOT HEMOCPEJCTBEHHO MOCIE
OKOHYAHMSI MX MepeMEUIMBaHMs, MOCIEAYINe - 4Yepe3 OIlpelelieHHbIS
NPOMEKYTKH BPEMEHH: JJisi OCTOHHBIX cMecelt 0e3 1o0aBok - yepe3 20 MuH,
¢ nobaBkamu - yepe3 20-60 MUH (B 3aBHCHMOCTH OT Ha3HAYCHHS JTOOABKH).
TTOABMKHOCTD OMPENEISIOT 0 JIOCTHIKCHHSI OCETOHHON CMEChIO OCaJIKU
KOHyca 2 CM.

5.4.3.3. O0BbeMbI 3aMeCOB JIOJIKHBI ObITh JOCTATOYHBIMHU JIJISL TOTO, YTOOBI
JUISL KQXKJOr0 ONpEACICHHs MOJBIKHOCTA OCTOHHON CMECH HCIOJIB30BaTh
OTIENBHYIO MPoO0y.

5.4.3.4 HcneiTyeMyr0 TOPIHIO OCTOHHOW CMECH IEPEMEIIMBAIOT IEpeT
KOKIBIM  OTpeNelIeHneM MOABIKHOCTH. OCTanpHYyl0 OCTOHHYIO CMech
YKPBIBAIOT BJIAKHOM TKAHBIO WJIM NOJUATUIIEHOBOW IIJIEHKOW U OCTABJIAIOT 10
CJIEIyIOIIETO UCTIBITAHUS.

5.4.4 TlpaBuia 00pabOTKH pe3yNbTaTa UCIIBITAHUS

5.4.4.1 Tloka3aTenb W3MEHEHHS BPEMEHHM COXPAHEHHUS IOJBIKHOCTH

11

OeToHHOIt cMecn “mm omnpeaessoT o Gopmysie

T
Hnn = (6)
Tk

roe Tx - BpeMs IIOTEPH MOABMKHOCTU OETOHHOW CMECH OCHOBHBIX

cocTaBoB oT ucxoaHoit senmuunnbl (/7) 1o 2 oM, mun;

Tx - BpeMs MOTEPU TOJBMXHOCTH OETOHHOH CMECH KOHTPOJBHOIO
cocrasa ot ucxoanoi Bemunnbl (11) 10 2 cM, MuH.

5.4.4.2 Pe3ynbTaThl UCIBITAaHUS 3aHOCAT B XKYPHAaJ, B KOTOPOM JOJIKHBI
OBITH TIPEyCMOTPEHBI CIIEyIoIHe rpadpl:

- J1aTa M3rOTOBJICHUS 3aMeca;

- HANMCHOBAHKE JOOABKY H €€ IO3UPOBKA;

- ocaJlka KOHyca OETOHHOH CMEeCH 110 BPEMEHH;

- BpeMs OTEPH MOABIKHOCTH OCTOHHON CMECH OT HCXOIHOH 110 2 cM;

- pe3ynbpTatThl pacyera o 5.4.4.1.



5.5  Omnpenenenrie  3PQPEKTHBHOCTH  BO3AYXOBOBJICKAIOIIUX U
MeHO00pa3yoIIX J00aBOK (I JIETKOTO OETOHA)

D¢ heKTUBHOCTh BO3YXOBOBJCKAIONIEH W MeHOooOpasyoliell 100aBku
OILICHUBAIOT IO MOTEPE BOBJICYCHHOTO BO3JyXa MPH COXPAHCHHH MPOYHOCTH
0eToHa ¢ 100aBKOH.

5.5.1 CpencrBa ucpITaHNS M BCIIOMOTaTENNbHBIE YCTPOICTBA

5.5.1.1 [na omnpenenenuss 3GQPEKTUBHOCTH BO3AYyXOBOBIICKAIOIIUX U
MeHO00Pa3yoNX J00aBOK B JIETKHX O€TOHAX MPUMEHSIOT!

- BeChI JJa0OpaTOPHEIC;

- IPOTHUBEHb;

- 1a00PaTOPHYIO BUOPOIUIOIIAIKY;

- popmel s 00pa3noB-kKyoos ¢ pedpom 150 mm mo T'OCT 22685;
- 1a00paTOPHYIO MPOIMAPOUHYIO KaMepy;

- IIPECCHI UCTIBITAHKS Ha CHKATHUE,;

- 1a0OPaTOPHBINA CMECUTEIb MPUHYTUTEIBHOTO JCHCTBHS BMECTUMOCTHIO
30-40 1 ¢ yncaoMm oboporos nomnacterd 30-40 06/MuH;

- meHTpoOexxHbIi Hacoc thmna 1,5 K-6 mys B30MBaHUS TEXHUYECKON TEHBI
¢ uuciioM 0060potoB He MeHee 1400 06/MuH;

- MepHbIH MeTamummyeckwii cocyn o TOCT 10181.2;
- apeometpbel mo ['OCT 18481.

5.5.2 Tlopsinok MOArOTOBKU K MPOBEACHUIO UCIIBITAHUS

o 3
5.5.2.1 PacueTHyI0 IJIOTHOCTb OETOHHOH cMecH P, KI/M ™~ , OHpPEeIIIoT
o opmyie

p=1I]+1lp +1I+160,

1 3,
rne I] n - PacYETHBIE PACXO/IBI IIEMEHTA U TECKa, KI/M ™ ;

3
pK - HAaCbIITHasA MJIOTHOCTb KPYIMHOI'O MOPHUCTOI'O 3al1OJIHUTEIIA, KI/M 5

160 - OpHEHTHPOBOYHBIN CyMMapHBIH pPacxoi BOABI U J00aBKH (TICHBI),

KI/M 3

5.5.2.2 TexHuueckylo TIleHy M3 NeHOoOpasywoleii  100aBku
MPUTOTABIMBAIOT C MOMOINBIO LEHTPOOSKHOr0 Hacoca, 000pPYIOBaHHOTO
NPUEMHOM BOPOHKOI Ha BXOJHOM OTBEPCTUH M LIIAHIOM IIOJa4d NEHBI - Ha
BBIXOZHOM. Pa0bodyio KOHIIEHTpAIHIO IEHO0OPa30BaTeNs U CKOPOCTh MOJauH
ero B HACOC YCTAHABIMBAIOT U3 HEOOXOAMMOCTH MONYUYCHHS TEXHHUECKOU
NIEHBI C KPaTHOCTHIO OT 4 10 10.

5.5.2.3 Konnentpanuio pabodero pacTBOopa BO3IyXOBOBJIEKAIOIIEH
N00aBKM HAa3HAYalOT MCXOJS U3 TpeOOBaHM HOPMATHBHO-TEXHUYECKOU

(7)



JOKYMEHTAllUM Ha HEe M KOHTPOIUPYIOT €€ IUIOTHOCTh C IOMOIIBIO
apeoMmerpa.

5.5.2.4 TloAroTOBKA COCTABISAIONINX OETOHHON CMECH M UX JI03UPOBAHUE -
mo 5.1.2.

5.5.2.5 Pacxonm Bompl Ha 3aMec W JIO3UPOBKY HOOABKH yCTAHABIHUBAIOT
HCXOMS U3 yCIOBUH IONTYyYEHUs JIETKOOETOHHOW CMECH CIIUTHOW CTPYKTYPHI €
noABWXKHOCTBIO 1-2 cM, onpeaenennoit mo T'OCT 10181.1, u mioTHOCTEIO

MeHee pacuetHo# Ha 50-100 kr/m 3 , onpenenennor mo 'OCT 10181.2.
5.5.3 IlpoBeneHre KOHTPOIS

5.5.3.1 IlpurotaBnuBaiOT JETKOOETOHHYI0 CMECh OCHOBHOTO COCTaBa
00bemMoM 20 11 B 1a00paTOPHOM CMECHUTENE PUHYAUTEIBHOTO NEUCTBHS MIPU
cleyrolen MIOCIIEA0BATEIEHOCTH 3arpy3Ku KOMITOHEHTOB "
MPOJOJDKUTENEHOCTH X TTePEeMEIIUBAHHS.

Bnauane B 1npenBapUTENbHO YBIAXKHEHHBIM CMECUTENb 3arpysKaroT
MOPUCTHIN 3aMOJHUTENb, HeMEHT, necok u 80-90% Boabl ¢ y4eToM BOABI,
colepXamieiics B pacTBOpe BO3AYXOBOBIEKAOMmeH m00aBku (WM B
TEeXHUYECKoll mene), u mocie 30 c. mepeMenMBaHus BBOISIT MUHUMAIBHYIO
MOPIMI0O  paboyero pacTBOpa BO3JYyXOBOBJCKaroIied qo0aBku  (WiIn
TEXHUYECKOH ITEHBI).

UYepes 60 c. pabOThI cCMECHTENS OPEACIISIOT TNIOTHOCTh OETOHHOM CMECH.
[py  HamMuumM  HECHUTHOW  (KPYIHONOPHCTOH), WIM  OTCYTCTBHH
MMOPU30BAHHOM CTPYKTYPHI, WM MPH TUIOTHOCTU OOJBINCH, YeM pacueTHas,
IOOABIAIOT BTOPYH TIOPLHUIO BO3AYXOBOBIEKAIOMIEH HO0aBKH  (WIH
TEeXHUYECKOH meHsl). B ciyuae MeHbIIEH MOABMXHOCTH CMECH IOJIHBAIOT
Bony. IloBTOpHOE mepemMemmBaHue mpomoipkaroT 60 c¢. ¢ mociaeayromen
MPOBEPKON  CTPYKTYPBl ¥ IUIOTHOCTH cMecH. [lomoOHBIe —oneparmu
MOBTOPSIFOT J[Ba-TPH pa3a [0 MONYYCHHS CIUTHOW CTPYKTYPHI CMECH H

3 o
mwiotHoctt  Ha  50-100  kr/™m MeHbIle  pacdyeTtHoi.  OOmas
MPOAOIDKUTETFHOCTh MIPUTOTOBIICHUSI CMECH B TIPOLIECCE HCIBITAHUSA
I00aBKH TOJDKHA cOCTaBiATh He 6oee 180-200 c.

5.5.3.2 B cmyuae, ecnu mocie BBEJEHHUS B CMECUTENb MNEPBON WIN
OUYepeIHON IOPLUMU BO3MYyXOBOBJIEKAIOMIEH M00aBKHA (WM TEXHHYECKON
MeHBI) IUIOTHOCTh CMECH TPH CIWTHOH CTPYKType OyIeT 3HauuTeIbHO
MEHBIIIE PACUYETHOM, MCIBITAHUE IPOBOJAT MOBTOPHO MPH YMEHBIIECHHBIX
pacxonmax qo0OaBKH.

Eciu npu BBeeHUN O4epeIHON MOPIIMH BO3MYXOBOBIIEKAIONIEH T00aBKH
(unu meHsl) HAOMIOAAETCS TEHACHIUS K YBEJMUEHHIO CIMTHOCTH CTPYKTYpPHI
U YMEHBIICHUIO TUIOTHOCTH, HO TpeOyeMblid 3((eKT He NOCTHUTaeTcs, TO
SKCIICPUMEHT MOBTOPSIOT IIPH YBEIHMUYCHHBIX PACX0JaX M00aBKH (WM TICHBI).

5.5.3.3 [IpuroToBieHHYO OETOHHYIO CMECh BBITPY)KAIOT Ha YBJIAXKHEHHBINA
npotuBenb. U3 wactu cmecu mo ['OCT 10180 dhopmyrot nBa ky6a ¢ pedpom
150 mm. TlpomomxuTenbHOCTh YIUIOTHEHUS cMecH - 10-15 c¢. Ompenenstor
IUIOTHOCTh OETOHHOM CMECH W TOJCUMTHIBAIOT (AKTHYECKHE PACXOMBI
marepuasioB mo ['OCT 27006. [To TOCT 10181.3 onpenensitor 0o0beM
BOBJICUCHHOT'O BO3/lyXa.

5.5.3.4 Bropyro 4acTh IpUTOTOBJICHHON CMECH BBIICPKUBAIOT B TCUCHUE
30 MuH B IMPOTUBHE B BUJIC YCCYCHHOI'0 KOHYCa C JUAaMETPOM OCHOBAHUA U
BBICOTOM OKOJIO 20 cM. 3ateM U3 3Toi cMecu (HOPMYIOT JBa KyOa ¢ pedpom



150 mm, onpezaessis motHOCTh 6eToHHO# cmecu o 'OCT 10181.2.

5.5.3.5 OgHOBpEMEHHO MPUTOTABINBAIOT OETOHHYIO CMECh KOHTPOIHHOTO
cocraBa 1o 3.90. 13 Hee usrorasnusaioT Jsa Kyba ¢ pedpom 150 mm.

5.5.3.6 OOpa3ipl 0eTOHA KOHTPOJBHOTO W OCHOBHOTO COCTaBOB ITOCIIEC
W3TOTOBIICHUS TIOJBEPTalOT TEIUIOBOM 00paboTke, depes 4 W mocie Hee
OTIPEJICNIAIOT CPENHIOK IIOTHOCTH Oetona mo ['OCT 12730.1 um ero
npouHocTh Ha cxatue no ['OCT 10180.

5.5.4 TlpaBuia 00pabOTKH pe3ybTaTa UCIIBITAHUS

5.5.4.1 Torepu BoBneueHHoro Bosayxa AV B GeromHmoii cmecu, %,
BBIYHCIIAIOT 10 hOpMyIIe

Ay (2=p)00-7) oo
pV
rne P1 u P2 - mepBoHaYaNbHAs IJIOTHOCTh YIUIOTHEHHON OETOHHOU

3
cMmecu U uepe3 30 MUH MOCJIe MPUTOTOBICHHS, KI'/M ™ ;

V' o6mem Bosreuentoro BO3/lyXa B YIUIOTHEHHOW OETOHHOW cMecH
cpa3y HocJe MPUTOTOBIEHUS, %o.

5.5.4.2 Tloka3aTenu mMPOYHOCTH OCTOHOB HA CXKaTHE C T00ABKOHM U 0e3 Hee
COITOCTABJISIOT IIPH PABHBIX CPEIHUX IIOTHOCTSIX OCTOHOB.

5.5.4.3 O6paboTKy pe3ysIbTaTOB HCIBITAHUS OETOHOB HA MPOYHOCTH MPHU
cxaruu BeimonHsA0T o 'OCT 10180.

5.5.4.4 Pe3ynpTaThl UCIBITAHUS 3aHOCAT B KYPHAJ, B KOTOPOM JOJDKHBI
OBITH IIPEyCMOTPEHBI CIIeyIoIune rpadbr:

- lTaTa U3TOTOBIICHUS 3aMeca;
- HaMEHOBaHUe T0OABKH U €€ I03UPOBKA;

- MIOPSIIOK BBEJICHUS JOOABKHY;

- MapKHPOBKa 00pasIioB;

- 00beM BO3yxa (BOBJICYCHHOTO WIIH BBEICHHOTO C TICHOM);
- XapaKTePUCTHKa CIMTHOCTH CTPYKTYPbl OETOHHOM cMecH;
- YCIIOBHSI TBEpJICHHS OCTOHA;

- pe3ynbTaTHl pacyera o 5.5.4.1;

- POYHOCTH OCTOHA HA CXKATHE.

5.6 Ompenenenne >GGEKTHBHOCTH Tra3000pa3yromux m00aBoK  (ais
JIerkoro 0eToHa)

O¢ddextuBHOCTE Ta3000pa3yromell T00aBKH OIPENEeNIIOT TO 00BeMy
BBIJIEJIMBILETOCS I'a3a NP AOCTHXEHHU PACUETHOU CpelHeH IUIOTHOCTH 0e3
YMEHbBILIEHHUS IPOYHOCTH OETOHA.

(®)



5.6.1 CpencrBa UCTIBITAaHUS M BCIIOMOTaTeNIbHBIE YCTPOICTBA

5.6.1.1 Ina onpeneneHus 3PQPEKTHBHOCTH Ta3000pa3yromnx 100aBOK B
JETKUX O€TOHaX IPUMEHSIOT CPEICTBA HCIBITAaHHA M BCIIOMOTaTeJbHbBIC
yerpoiictea no 'OCT 10180, I'OCT 10181.2 u I'OCT 12730.1.

5.6.2 TIopsiTOK TIOATOTOBKH K MPOBEICHHUIO UCTIBITAHUS

o 3
5.6.2.1 PacueTHyI0 IJIOTHOCTb OETOHHOI cMecH P, KI/M ™~ , OHpPEeIIIoT

o opmyie

p=I[+K+II+B, )

rac ll - pacxog HEeMCHTA, HpI/IHI/IMaeMHﬁ AJIe CTaHAAPTHOTO COCTaBa

paBHbM 300 Kr/m 3 ;

3 o
K - pacxom xpymHoro samonHuWTENs, KI/M~, NPHHAMAEMBIA IS

CTaHAApTHOro cocrasa paBHbIM 0,8 O, 31€ch Py - HACBIIHAA IUIOTHOCTDH

3
KPYITHOTO 3aIllOJHUTEIS, KI/M ™~ ;

3 .
Il - pacxom MenKoro 3amoNHMTENs, KI/M~, NPUHEMAEMBIA I

CTaHAApTHOro cocrasa paBHbIM 0,3 O, 37ech P - HACBIIHAA IJIOTHOCTb

3
MCJIKOTI'O 3aIlOJITHUTCIIA, KI/M 5

B - pacxonm Bombl, OpUEHTHPOBOUHO NpPUHHMAEMBIA paBHBIM 180-200
3
M.

5.6.2.2 TlonrotoBka cocTaBIISIIOIINX OETOHHON CMECH U UX JO3UPOBAHHE -
mom. 5.1.2.

5.6.2.3 Pacxonm BOIBI U TO3UPOBKY JTO0ABKH YCTAHABIMBAIOT UCXOIS H3
YCIIOBHS TOJYYCHUS OCTOHHOW CMECH IMOPU30BAHHOW CTPYKTYPHI, IOCIE
3aBepIICHUS IIpoIecca Ta3OBBIACICHHS, IUIOTHOCTBIO, COOTBETCTBYIOLICH
pacyeTHOM.

5.6.3 Ilopsinok MpoBeIeHUsI UCIIBITAHUS

5.6.3.1 IlpuroTaBmuBaiOT JETKOOETOHHYIO CMECh OCHOBHOTO COCTaBa
00beMOM He MeHee 8 J B J1aDOpPaTOPHOM CMECHUTENle NPHHYIUTEIBHOTO
JCHCTBHS MPU CIIEOYIOIIESH MOCIeN0BATENbHOCTH 3arpy3Kd KOMIOHEHTOB H
MPOJOJDKUTENEHOCTH UX TTePEeMEIIUBAHHS.

Bnauane B mnpenBapUTENbHO YBIAXKHEHHBIM CMECUTENb 3arpysKaroT
MIOPUCTBII 3anonHuTeNb, HeMeHT U 60-70% Boasl, Harperoit o 80°C. Ilocne
30 c. mepeMemmBaHMS BBOAAT MHHHMAIbHYIO MOPHUIO NOOABKH WM 3aTEM
OCTalIbHOE KONMMYECTBO BOAbI. OOIIast MPOAOIIKUTENILHOCT MPUTOTOBICHUS
cmecu 150-180 c.

5.6.3.2 IlpuroroBneHHYI0 OCTOHHYIO CMECh C ydeToM TpeOoBaHmil 3.9r
temnepatypoii 30-40°C BeIrpyXalOT Ha YBIXHEHHBI MpPOTHBEHb. M3 Hee
(hopMYIOT J1Ba KOHTPOJIbHBIX Ky0a ¢ pedpom 150 mm. JlerkobeToHHYIO cMech
B Kaxaylo QopMy [H03MpYIOT IO Macce HCXOAsd W3 HE00XO0IMMOCTH
MONTy4eHuss OCETOHA C PacdyeTHOW IUIOTHOCTHIO. OT(hopMOBaHHBIE OOpa3IIBI
OCTaBJISIIOT B MMOMEUICHUU U B TedeHue 5-30 MUH HaOMOJar0T 3a MPOLECCOM
Ta30BLIJICIICHNA U BCIIYYHMBAaHUA J'IeFKO6eTOHHOI>i CMCCH 10 MOMCHTA ITIOJIHOT'O



3aI0JIHEHHs €10 Bcero o0beMa (Gopmbl.

5.6.3.3 Tlocme 3aBepmieHHS Ta30BBIIEICHUS O00pa3mbl IMOABEPTAIOT
MOBTOPHOMY BHOpUpoBaHui0 B TedeHue 10-15 ¢ ¢ menbio 3aBeplueHHs
Inpouecca BCIIyUYMBaHUA W COBMCUICHUA JIETKOOCTOHHOM CMECHU BPOBCHL C
BEpXHEH KPOMKOi (hopMBEI.

5.6.3.4 Ecnu mocjie OKOHYaHUSI IOBTOPHOTO BHOPUPOBAHUS BCIy4EHHAs
JIErKOOETOHHAsI CMeCh UMeeT "TOpOYIIKY", ee yTaIUINBatoT.

5.6.3.5 Ecnu B Teuenne 30 MUH cMeCh He TIOIHSIIACH 10 BEPXHEH KPOMKH
¢dbopmbl, 3amec OpakylOT W TMOBTOPHO TOTOBSIT JIETKOOETOHHYIO CMECh C
YBEJIMYEHHOMN nopuuen JI00ABKU. IIpu HEJIOCTATOYHOU
yI00OYKIIaIEIBAEMOCTH CMECH TOTOBSAT HOBBIA 3aMeC C OOJIBIINM PAacX0[0M
BOJBI.

5.6.3.6 Ecin B ordopmoBaHHBIX oOpasuax "ropOymky" He ypaercs
0Ca/INTh, TOBTOPHO TOTOBAT JIETKOOETOHHYIO CMECh C YMEHBIICHHOU
TopITUei ra3000pa3yromniei J00aBKH.
5.6.3.7 Tlocie HOCTHOKEHHsI PAcCYETHOM IJIOTHOCTH OCTOHHOW CMecH
o 3
paccuMThHIBAIOT (pakTHUECKHH pacxox MaTepuaioB Ha 1 M~ OeToHa H

OIIPEICTISIFOT PACUETHBIA 00EM BBIJEIMBILIETOCS ra3a.

5.6.3.8 UsroroBieHHBIE 00Opa3mbl, a Takke OOPa3mbl KOHTPOIHHOTO
cocTaBa, M3TOTOBJICHHBIE ¢ yaeToM TpeboBanuil 3.91, MOABEPTaoT TEIIOBON
00paboTKe U OMpEACISAIOT MPOYHOCTh OeToHa Ha cxarue o ['OCT 10180
(uepe3 4 4 nocie TEIUI0BO 00pabOTKM) U €ro CPeHIO0 TUIOTHOCTD B CyXOM
cocrossanu o 'OCT 12730.1.

5.6.4 TlpaBuiia 00pabOTKU pe3ysibTaTa UCIIBITAHUS

5.6.4.1 ®aktudeckuil pacxoj MaTepualioB paccuuthiBaroT o ['OCT
27006.

5.6.4.2 O6wem raza B 6eTonHoOH cMecH paccuurthiBatoT mo 'OCT 10181.3.
5.6.4.3 Pe3ynpTaThl WCOBITAaHUA MPOYHOCTH OETOHOB Ha CXarue
obpabatsiBator o ['OCT 10180. Ilpoynocts OeToHa JOJDKHA OTBEYaTh

tpeboBarmsamM ['OCT 25820 mns yerkoro O€TOHA MONYYEHHOW CpeaHEH
IUIOTHOCTH, KOTOpas NOJDKHA COOTBETCTBOBATH PAcUETHOW C OTKIOHEHHEM

3 o
He Oonee 50 xr/m npu (baKTI/ILIeCKI/IX noxasareiisiXx HaChIIIHOM ITJIOTHOCTHU
HCIIOJIB30BAHHBIX ITOPUCTHIX 3aIIOJTHATEIICH.

5.6.4.4 Pe3ynpTaThl HCHBITAHMH 3aHOCAT B JKypHal, B KOTOPOM
TIPUBE/ICHBI:

- JaTa M3TOTOBJICHUS 3aMeca;
- HANMCHOBAHKE JOOABKY H €€ IO3UPOBKA;

- MapKHPOBKa 00pasIios;

- 00’beM BBIZICTUBIIETOCS B OCTOHHON CMECH rasa;
- YCJIOBUSI TBEpACHUs OeTOHA;

- laTa UCTIBITaHUsI OETOHHBIX 00Pa3IIOB;



- pe3ynbTarthl pacyera 1o 5.6.4.1 u 5.6.4.3.

6 OnpenesieHne cOOTBETCTBHS KpUTEPUIO 3(pGeKTHBHOCTH N00aBOK,
PeryJupyIoOnuxX TBepaeHne 0eToHa

O¢ddexTuBHOCTE M00ABKH, PETYIMPYIOMEH CpPOK TBEpIeHHs OeToHa,
OIIPENIeNAI0OT MO HW3MEHEHHI0 CKOPOCTH YBEIMYEHHs HPOYHOCTH OeToHa
OCHOBHOT'O COCTaBa IO CPAaBHEHMIO CO CKOPOCTBIO YBEJIUYEHUS IPOYHOCTU
6eToHa KOHTPOJIFHOTO COCTaBa.

6.1 Ompenenenne 3PHEeKTUBHOCTH 100ABOK, 3aMEUISIONIMX — HIIA
YCKOPSIOIIUX TBEPICHHE OCTOHA

6.1.1 CpencrBa UCTIBITaHUS M BCIIOMOTATEIIEHBIC YCTPOICTBA

6.1.1.1 JIns onpenenenus: 3¢h(GEeKTUBHOCTH A00aBOK, 3aMEIUISFOIINX HITH
YCKOPSIFOLIMX TBEPICHUE OCTOHA, NPHUMEHSIOT CpPEACTBA HCIBITAHUS |
BcromoratenbHbie yerpoiictea o 'OCT 10180 m TTOCT 10181.

6.1.2 TTopsiIOK MOATOTOBKY K MPOBEICHUIO UCTIBITAHUS
6.1.2.1 IlogroToBka MaTepuaioB 1 MX JO3UPOBaHHE - IO 5.1.2.
6.1.3 IIpoBeneHne KOHTPOIISI

6.1.3.1 IlpuroraBnuBarOT OCTOHHBIE CMECH KOHTPOJIBHOTO W OCHOBHBIX
COCTaBOB C MapKoii mo ypoboyknaapBaemocTs I11.

6.1.3.2 V3 OGeTOHHBIX CMecell M3rOTaBJIMBAIOT OOpa3lbl JUIS UCIIBITAHUS
NPOYHOCTH Ha CXKATHE.

6.1.3.3 OOpa3ibl OETOHOB ¢ JOOABKAMHU XPaHSAT B HOPMAJIbHBIX YCIOBUIX
(Ha Ba CPOKa MCIBITAHHUS - IS YCKOPSIOIIMX TBEPACHHUE U Ha YEThIPE CPOKa
- TS 3aMEUISIIOIIHX TBEPACHHUE).

6.1.3.4 OOpa3upl 6eToHOB HCHbIThIBaIOT Ha ckatue o ['OCT 10180 B
Bo3pacte 1 u 28 CyT. - Ans ycKopuTenel TBepAeHHus, B Bo3pacTe 1, 3, 7 u 28
CYT. - JUISl 3aMEAJINTEINICH TBEpACHMS.

6.1.4 IIpaBuiia 00pabOTKH pe3ysbTaTa UCIBITAHUS

6.1.4.1 TIlpm ompeneneHun >PGEKTUBHOCTH HO0ABOK, YCKOPSIOIINX
TBEPJEHUE, NPUPOCT MNPOYHOCTH OeToHa OcHOBHOro cocraBa AR
BBIYHCIISIIOT IO popMyIie

R . —R
AR = “2—"% .100. (10)
K
[pu onpenenernu 3pPEeKTUBHOCTH NOOABOK, 3aMEUISIOIINX TBEPICHUE,
YMEHBIIEHHE MPOYHOCTH OETOHA OCHOBHOTO coctaBa AR Bemumcnsor 1o

bopmymne

R.-R
Mz%iOO, (11)

K



rae Rl1 - MPOYHOCTH OETOHA OCHOBHBIX cocTaBoB, Mlla;

RK - IPOYHOCTH OETOHA KOHTPOJILHOTO cocTasa, MI1a.

6.1.4.2 Pe3ynpTaThl HCIBITAHUS 3aHOCAT B XKYPHAJ, B KOTOPOM AOJIKHBI
OBITH MIPETyCMOTPEHBI CIeyIOIne rpadbl:

- JaTa U3TOTOBJICHUS 3aMeca;
- MapKHUpPOBKa 00pa3IIoB;

- HAMMCHOBAHKE JJ00ABKH U €€ I03UPOBKa,;

- IOJBIKHOCTH KOHYca OETOHHOW CMecCH;

- YCIIOBHSI TBEp/ICHHS OCTOHA;

- TaTa UCTIBITaHNS OETOHHBIX 00PA3IOB U BO3PAcT OETOHa;

- IPOYHOCTH OETOHA Ha CXKATHE;

- pe3ynbpTaThl pacuera mo 6.1.4.1.

7 OnpenejieHne cOOTBETCTBHS KPUTePUIO 3(pPeKTHBHOCTH T00aBOK,

YBeJIMYHBAIOLIUX NPOYHOCTh, KOPPO3NOHHYIO CTOHKOCTD,
MOP030CTOHKOCTh 0€TOHA, yMEHbIIAIOIIUX MPOHUIIAEMOCTH 0eTOHA

7.1 OnpeneneHue 3¢hHEKTUBHOCTH BOJIOPEYIUPYIOLINX u
KOJIbBMaTHPYOIUX 100aBOK

D¢ heKTUBHOCTh  BOJOpENyLUpYIOUIeld  JH00AaBKH  ONPEACNSIOT 10
YBEJNYCHHUIO TTPOYHOCTH M BOJOHENPOHUIIAEMOCTH GETOHA TIPH YMEHBIICHAH
PacxoIbl BOJIBI, KOJBMATHPYIOIIEH - 110 YBEIMICHHUIO BOJIOHETIPOHUIIAEMOCTH
OeroHa.

7.1.1 CpencrBa UCTIBITAaHUS M BCIIOMOTATENBHBIC YCTPOICTBA

7.1.1.1 Hnsa onpenenenuss 3(P(EKTHBHOCTH BOIOPENYLUPYIOUIUX U
KOJIbMaTUPYIOIIMX  J100aBOK  IPUMEHSIOT  CPEACTBAa  WCHBITaHU U
BcromorarenbHeie yerpoiictea mo 'OCT 10180, T'OCT 10181.1 w T'OCT
12730.5.

7.1.2 TlogroroBka K KOHTPOJIIO

7.1.2.1 TloaroToBKa MaTepHAaJIOB M UX TO3UPOBAaHKE - 10 5.1.2.

7.1.3 IlpoBeneHye KOHTPOISL

7.1.3.1 IlpurotaBiuBarOT OETOHHBIE CMECH KOHTPOJIHLHOTO W OCHOBHBIX
COCTaBOB ¢ Mapko# mo ymoboykiaasiBaemoctu [11. VmoboykiaapiBaeMocTh
CMecCeH PeryJmpyroT pacxoJ10M BOJBI.

7.1.3.2 WsrotaBnmuBarOT 0O0pasmbl [UIsl HUCHBITAHWA Ha CXaTHe |
BOJIOHETIPOHHUIIAEMOCTh npu OTpeieIeHuI 3¢ PeKTUBHOCTH

BOAOPEOYLIUPYIOMKAX J00aBOK W HA BOJOHEIPOHUIAEMOCTh - JUIA
KOJBMAaTHPYIOIINX JOOABOK.



7.1.3.3 OOpasubl MOABEPralT TEIUIOBOW 00pabOTKEe W/WIHM OCTaBISIOT
TBEPACTh B HOPMAIBHBIX YCIOBHSAX (U1 MCIBITAHUS HA CHKATHE - Ha JIBa
CpOKa HCIBITAHUS, JUIS HCIBITAHUS HAa BOJOHENPOHHMIAEMOCTh - Ha OJIMH
CPOK HCTIBITaHUS U K&XKIOTO YCIOBUS TBEPACHUS).

7.1.3.4 O6pasnsl 6eToHOB HenbITHBaOT Ha cxxatue mo [OCT 10180:

- IIpoIIeIINe TEINIOBYI0 00paboTKy - uepe3 4 4 mocie Hee U B BO3pacTe
28 cyT;

- TBEpJEBIINE B HOPMAJIBHBIX yCIOBUAX - B Bo3pacte 7 u 28 cyT.

7.1.3.5 OO0pa3ubl OETOHOB HCIBITHIBAIOT Ha BOJOHEIPOHHUIIAEMOCTH II0
T'OCT 12730.5 B Bo3pacrte 28 cyT.

7.1.4 TlpaBuiia 00pabOTKH pe3ysbTaTa UCIbITAHUS

7.1.4.1 Kpurepuem 5>GGEKTUBHOCTH BOAOPEIYHUPYIOMHX 100aBOK
ABJACTCA YMCHBUICHUC pacxoda BOJbI AB N %, KOTOPOE€ BLIYUCIIAIOT I10
¢dopmyne

B.- B,
AB =X "2 100, (12)
BI(

rac BI( - pacxoa BOAbI HA 3aM€C KOHTPOJIBHOI'O COCTaBa, J;

B - pacxon BobI Ha 3aMeChl OCHOBHOTO COCTaBa C BOJAOPEIyLIUPYFOLIEii

J100aBKOM, JI.

7.1.4.2 OO0paboOTKy  pe3yJNbTaTOB  UCIBITAHUS OcTOHOB  Ha
BopoHenpoHuaemMocts BeayT mo ['OCT 12730.5.

7.1.4.3 Pe3ynbTaThl UCHBITAHUNA 3aHOCST B JKypHall, B KOTOPOM JOJIKHBI
OBITH TIPEyCMOTPEHBI CIIeyIoIue rpadpl:

- laTa U3TOTOBJICHUS 3aMeca;
- MapKUPOBKa 00Pa3IIOB;

- HaMEHOBaHUe JI0OABKH U €€ I03UPOBKA;

- ocajika KOHyca OETOHHOM cMecH;

- pacxoJ1 BOJBI Ha 3aMec;

- pe3ynbTatThl pacuera no 7.1.4.1;

- YCJIOBUSI TBEpACHUs OeTOHa,;

- JaTa MCIBITaHUsI OETOHHBIX 00Pa3IOB ¥ BO3pacT OETOHa;
- MPOYHOCTH OETOHA Ha CKATHE;

- yBEIMYEHUE MapKu OE€TOHA 10 BOAOHEPOHNUIIAEMOCTH.

7.2 Onpenenenue 3 dexTuBHOCTH ra3000pa3yonmx u
BO3/yXOBOBJICKAIONINX T00ABOK



D¢ dexTnBHOCTh ra3o00pasyomieid W BO3IYXOBOBJIEKalOUIeH H100aBKH
OIPEICTISIIOT 110 YBEIMYCHUIO MOPO30CTOMKOCTH OETOHA OCHOBHOTO COCTaBa
[0 CPaBHEHUIO C OETOHOM KOHTPOJBHHOIO COCTaBa IMPHU HOPMUPOBAHHOM
COZIep’KaHMU BO3yXa B OETOHHON cMeCH OCHOBHOT'O COCTaBa.

7.2.1 CpencrBa UCTIBITAaHUS M BCIIOMOTATENBHBIC YCTPOICTBA

7.2.1.1 na omnpeneneHuss SPPEKTHBHOCTH ra3000pa3yommx u
BO3IyXOBOBIICKAIOIINX J00ABOK TMPHMEHSIOT CpPEICTBA HCIBITAaHUS |
BeromorarenbHeie yerpoiictea mo ['OCT 10060.0 - TOCT 10060.4, TOCT
10180, 'OCT 10181.1 u T'OCT 10181.3.

7.2.2 Tlopsinok MOATOTOBKH K MPOBEACHUIO UCIIBITAHUS
7.2.2.1 TloaroToBKa MaTEpHAJIOB M UX TO3UPOBaHKE - 10 5.1.2.
7.2.3 IIpoBeneHne KOHTPOIIS

7.23.1 [Hns onpenenenus 3(POEKTUBHOCTH  ra3000pasyouMx U
BO3JIyXOBOBJICKAIOIINX  J00ABOK MNPHIOTABINBAIOT OCTOHHBIE CMECH
KOHTPOJILHOT'O M OCHOBHBIX COCTABOB C MapKOW MO ya000YyKIIaJbIBAEMOCTH
I11.

7.2.3.2 [nsa OeroHHBIX cMeceil ompenensitor nopuctocts no ['OCT
10181.3:

- A OETOHHBIX  CMeCe  KOHTPOJIBHOTO  cocTaBa M C
BO3JlyXOBOBJIeKaLel J00aBKOW -  HEMOCPENCTBEHHO  IOCie  MX
MIPUTOTBJICHUS;

- U1 OETOHHBIX cMecel ¢ ra3oobpasyromnieit 7o6aBkoi - yepe3 1 4 mocie
€¢ MPUTOTOBJICHUSL.

Jo ompeneneHus MOPUCTOCTH OETOHHBIE CMECH C Ta3000pa3yIOMINMHU
no0aBKaMH JOJDKHBI HAXOAWUTHCS B MOKOE, YKPBITHIE BIAXKHON TKAHBIO WIH
MOJIMATHIIEHOBOH IJIICHKOM.

7.2.3.3 OmpenenstoT MO3UPOBKH JOOABOK, O0OECHEUMBAIOMIAX B
YIUTOTHEHHON OETOHHOW cMecH 00BheM BBLAETHBIIETOCs Tasza 1,5-3,5% (ms
razooOpasymommx J00aBOK) WM Bo3ayxocoiepkanue 2-5% (s
BO3/IyXOBOBJICKAIOIIHX JT00aBOK).

7.2.34 W3 OeroHHBIX cMeceld, OTBewallMx TpebdoBaHusm 7.2.3.3,
usrorasiuBatoT oopasusl 6etona no I'OCT 10060.0 - T'OCT 10060.4 st
UCIIBITAaHHS HA MOPO30CTONUKOCTb.

7.2.3.5 OO6pasupl OeToHa TOABEPralOT TEIUIOBOM 00paboTke u/miu
OCTaBJIAIOT TBEPACTH B HOPMAJIbHBIX YCJIOBUAX.

7.2.3.6 BeToH KOHTPONBFHOTO W OCHOBHOTO COCTaBOB HCIBITHIBAIOT Ha
Mopo3octoiikocTs o ['OCT 10060 B Bo3pacte 28 cyT.

7.2.4 O6paboTKa 1 0(hopMIICHHE PE3YIIETATOB

72.4.1 Pacuer o0BeEMa BOBJIEYEHHOTO BO3yXa (st
BO3JYXOBOBJICKAIONIMX  J00aBOK) WM  CYMMapHOTO  KOJIAYECTBa
BBICIMBIIICTOCST Ta3a W BOBJCYCHHOTO BO3ayxa (Ais ra3oo0pa3yrommx
n100aBOK) B OeTOHHBIX cMecsaX BoimoHsoT mo 'OCT 10181.3.



7.2.4.2 O6wvem sbyaenusierocs rasa AV (ana  rasoo6pasyrommx
100aBOK), %, ONIPEACIISIOT 110 GpopMmyJie

AV =V, -V, (13)
rac VJI - CYMMAapHO€ KOJMYECTBO BLIACIIUBUICTOCA rada U BOBJICUCHHOT'O

BO31yXa B OETOHHBIX CMECAX OCHOBHBIX COCTAaBOB, %0;

V.- KomnmdectBO BOBIEYEHHOro BO3AyXa B OETOHHOH CMecH
KOHTPOJILHOTO cOcTaBa, %o.

7.2.43 Pe3ynapraThl HCHOBITAaHUS OCTOHOB Ha  MOPO30CTOMKOCTH
obpabatsiBator mo ['OCT 10060, a Tarke omnpenenstoT Kod(hGHIUEHT
MOPO30CTOMKOCTH (OTHOLIEHHE IPOYHOCTH OETOHa 0 YCTAaHOBKM Ha
UCIIBITAHUE K MPOYHOCTH OETOHA IIOCJIe WUCIBITAHUS HA MOPO30CTOMKOCTB).
KonuuectBennas onenka 3gdextuBaocTr 106aBok - o 'OCT 24211.

7.2.4.4 Pe3ynbTaThl UCHBITAHUN 3aHOCST B XXYpHAJI, TJ€ JIOJDKHBI OBITH
MIPEAYCMOTPEHBI CIIEAYOIIHE TPAdbI:

- JaTa U3TOTOBJICHUS 3aMeca;
- MapKUpPOBKa 00pa3IIoB;

- HAMMCHOBAHKE J00ABKH U €€ I03UPOBKa;
- IOJBIKHOCTH KOHYCa OETOHHOW CMeCH;

- 00bEM BOBJICUECHHOT'O BO3/yXa WM BBIJICIUBIICTOCS ra3a B OCTOHHOMN
CMecH;

- yCIIOBHUS TBEpIeHUs OeTOHa;

- ZIaTa MCOBITaHUs] OETOHHBIX 00Pa3LIOB U UX BO3PACT;

- KOJIMYECTBO LIUKJIOB UCTIBITAHUS OETOHA;

- IPOYHOCTH OETOHA JI0 ¥ OCJIE UCIBITAHUS HA MOPO30CTOWKOCTB;
- K03 GHUIMEHT MOPO30CTOMKOCTH OETOHA,

- yBEJIMYEHUE MapKu OE€TOHA IO MOPO30CTOMKOCTH.

7.3 Omnpenenenne 3pdeKTHBHOCTH A00ABOK, MOBBIIIAIONIMX 3aIIUTHBIC
CBOIiCTBA OETOHA IO OTHOIICHHUIO K CTAJIbHON apMarype

O¢ddexTnBHOCTS OOABKH, YBEINIHBAIONIECH 3aIUTHEIC CBOHCTBAa OETOHA
[0 OTHOLICHHIO K CTalbHOW apMaTrype, OMNpENeNSIOT 10 HW3MEHEHHIO
IUIOTHOCTH JICKTPUYESCKOTO TOKA H/HJIH MOTCHI[HAJIA CTaJIH.

7.3.1 CpenctBa KOHTPOJIS M BCIIOMOTATENFHBIE YCTPOCTBA

7.3.1.1 Jlns onpenencHus 3GGEKTUBHOCTH J00ABOK, MOBBIMIAIOIINX
3alIUTHBIE CBOWCTBa O€TOHA MO OTHOIIEHHIO K CTaJIbHOW apmarype,
MPUMEHSIOT CPEICTBA HWCIBITAHWS M BCIIOMOTATENbHBIE YCTPOWCTBA IO
I'OCT 310.4, TOCT 10180, TOCT 10181.1 u CT COB 4421.



7.3.2 TIopsitOK MOATOTOBKH K MPOBEICHUIO UCTIBITAHUS

7.3.2.1 Jlns W3roToBIEHHSI OCTOHHBIX OOpPAa3llOB HCIONB3YIOT KPYITHBIN
3aMoTHUTEND Gpaku 5-10 Mm.

7.3.2.2 TloaroToBKa MaTepHaIOB U UX A03UpOBaHUeE - 110 5.1.2.

7.3.3 Ilopsimok MpoBeneHUsT UCTIBITAHUS

7.3.3.1 U3roraBnuBarOT CTaIbHBIE CTEPKHU AMMHOM 140 MM u TuameTpom
3-6 MM, KOTOpBIe 00pabaThIBatOT B cooTBeTCTBUU ¢ TpeboBanmsamu CT COB
4421.

7.3.3.2 IlpuroraBnuBalOT OETOHHBIE CMECH OCHOBHBIX COCTaBOB C
MIPUMEHEHHEM KOMIUIEKCHOTO MOAM(HUKATOpa, COCTOSILIET0 W3 XJIOpuaa
kanbius (3-5%) u 100aBKU, MOBBIIAIONICH 3aIMTHBIE CBOMCTBA OETOHA IO
OTHOIIEHUIO K CTajdbHOM apmaType. Mapka OETOHHON cMecu IO

ynoboyknaapBaemMocTd - I11.

7.3.3.3 VI3 OGeTOHHOH CMeCH TOTOBSIT 00pa3lbl-0al04YKd, B KOTOPHIX TIO
LEHTPAILHON OCH PACIIONIaraloT CTaJbHbIE CTEPKHU.

7.3.3.4 OOpasusl MOABEPralOT TEIUIOBOH O00pabOTKE W/WIHA OCTaBISIOT
TBEPIETh B HOPMAJIbHBIX YCIOBHSIX.

7.3.3.5 O0Opa3ubl UCTIBITHIBAIOT B Bo3pacTte 28 cyT. C 3TOil LeNbIo CKaIbIBaIOT
oOpaszerr, oroyiss ¢ TopIa apMaTypHBIH cTepkeHb Ha 2-4 cMm. JlanpHelmme
ncnbiTaand BemonHsAoT ToCT COB 4421.

7.3.4 TIpaBuiia 00pabOTKH pe3ysbTaTa UCIBITAHUS

7.3.4.1 O6paboTtky pe3ynbraToB BemonHAOT 10 CT COB 4421.

7.3.4.2 Pe3ynbTaThl UCIBITAHUS 3aHOCAT B XKYPHAJ, B KOTOPOM JOJIKHBI
OBITH MIPETyCMOTPEHBI CIEYIOIINe rpadbl:

- JaTa M3TOTOBJICHUS 3aMeca;
- MapKUPOBKa 00pa3IIOB;

- HANMCHOBAHKE JJO0ABKH U €€ I03UPOBKA;

- YCIIOBUSI TBEpCHUsI OETOHA,;

- laTa UCTBITAHUs OETOHHBIX 00PA3IIOB U BO3PACT OETOHA,;
- 3HAYEHKE TOKA MMACCUBAIIUHU CTAllH;

- IIOTCHIHAJI MacCuBalliu CTaJIn,

- COCTOSIHHE TIOBEPXHOCTH apMaTYPHOT'O CTEPIKHSI.

8 OmnpenesieHue co0TBeTCTBUA KPpUTepuIo 3¢ peKTuBHOCTU 100aBOK,
npuAamx 0eToHy cneuMajJbHble CBOicTBA

8.1. Onpenencure 3pPEKTUBHOCTU MTPOTHBOMOPO3HBIX J100aBOK



3¢ deKTHBHOCTh NMPOTHBOMOPO3HOW J/100aBKH ONpENeINsoT 1Mo Habopy
NPOYHOCTH OETOHA, TBEPEBIIETO IIPH OTPULIATEIBHOMH TeMIIepaType.

8.1.1. CpencTBa UCIIBITaHUS U BCTIOMOTaTeIbHBIE YCTPOHCTBA

8.1.1.1. Ina ompeneneHuss 3PQPEKTHBHOCTH MPOTHBOMOPO3HBIX T00aBOK
MIPUMEHSIOT:

- BeChI 1a00OpaTOPHEIC;

- KOHYC, IITHIKOB;

- IPOTUBCHB;

- CTaJIbHBIC JTMHEHKMY,

- 1a0opaTOPHYIO BUOPOILIOIIAIKY;

- hopmsbl 1151 00pa3ioB-ky6oB ¢ pedpom 100 mm o 'OCT 22685;

- KaMmMepy HOPMAJBHOTO TBEPACHUS (TEXHWYECKas XapaKTEPHUCTHKA
mpuseneHa B ['OCT 10180);

- npecc JJI1 UCIIBITAHUS Ha HpO'-IHOCTb;

- apeometper o 'OCT 18481;

- MOPO3WJIBHYIO Kamepy.

8.1.2. [TopsAmok MOATOTOBKH K MIPOBEACHUIO HCIIBITAHUS

8.1.2.1. [loaroroBka MaTepranoB 1 UX JO3UpOBaHuUE - 1o 5.1.2.

8.1.2.2 KoHneHTpauuio pactBopa HpOTHBOMOPO3HOH J100aBKH AH, %,
PaCCUUTHIBAIOT 110 popmyIre

(100 - i) 4,

- , 14
" 100-0,014,i 14

rie Ay - KOHLIEHTPALMsI BOJHOTO PAacTBOpa J00aBKHM, HA4aJIO 3aMep3aHusl
KOTOPOTI'0 COOTBETCTBYET HA3HAYCHHOW TeMIIepaType HCIbITaHus OeToHa, %

(mIpUHUMAIOT MCXOI U3 AWAarpaMMbl COCTOSHHS BOIHOTO PacTBOpa JOOaBKH
mo [1];

I - MoTycKaemasi pacueTHas JIbIUCTOCTh OeToHa, % (mpuauMaroT 45-60%
Opu TeMIeparype BBIICPKUBaHUS OeToHa OT MHHYC 5 10 Munyc 30°C
COOTBETCTBEHHO).

8.1.2.3 TlpuroraBauBarOT pacTBOPhl 1O00aBKHM TpeX KOHIICHTPAIUil:
A A+l A-l

>y U ‘g Y%, KOTOpBIE OMPEIEISIIOT APEOMETPOM.

8.1.3 Tlopsamok mpoBeeHUS UCTIHITAHHS

8.1.3.1 IIpuroraBiuBalOT OCTOHHBIC CMECH KOHTPOJIBHOTO COCTaBa M

OCHOBHBIX COCTaBOB C Mapkoi mmo ymoOoykiameiBaemoctu I11. Cwmecn
OCHOBHBIX COCTaBOB 3aTBOPSIOT PaCTBOPaMH C KOHIIEHTparuei mo 8.1.2.3.



8.1.3.2 U3 OeTOHHBIX CMecel HM3TrOTaBIMBAIOT O0pas3lbl HA OXUH CPOK
WCIIBITAHUSA JUT KOHTPOJIBHOTO M OCHOBHOT'O COCTABOB.

8.1.3.3 OOpa3ubl KOHTPOJILHOT'O COCTaBa XPaHAT B HOPMAJIBHBIX YCIOBHAX
B TeYeHHe 28 CyT.

8.1.3.4 OOpa3mpl OCHOBHOTO COCTaBa Cpa3y IIOCIE H3TOTOBIICHHS
NOMENIAI0T B KaMepy ¢ TpeOyeMoil OTpHLATEIbHOW TeMIlepaTypoi,
H30JIMPYSl MX OT OKPY’KaloIIeH Ccpezbl MOJUITHICHOBOHM IJIEHKOW, ¥ XpaHAT
TaM B TeUeHHE 28 CyT, 3aTeM OTTamBalOT Ha BO3AyX€ B TeUeHHE 3-4 U mpH
TeMIepaType okpysxatomen cpeasl (20+5)°C.

8.1.3.5 OOpa3ipl KOHTPOIHHOTO U OCHOBHOTO COCTaBOB HCIBITHIBAIOT HA
cxarue mo ['OCT 10180.

8.1.3.6 [Ins OeTOHHBIX CMeceil C MPOTHMBOMOPO3HBIMH J00aBKaMH B
00513aTENbHOM MOPSIIKE CIIENYeT NPOBOIUTH HCIBITAHHE Ha COXPAHSIEMOCTh
0 TIOoKa3areio yrnodoykiaaeBaeMoct, onpeaensemoit mo ['OCT 10181.1.
HcnbiTanyuss npoBOAAT NPU TOH K€ TeMIlepaType BO3AyXa, IPU KOTOPOH
NPUMEHSIOT POTHBOMOPO3HYIO TO0OABKY.

Hdnst  ompeneneHus TpeOyeMbIX —IIOKa3aTeled KadecTBa OCTOHOB,
TBEPICIOLIMX Ha MOPO3€, H3TOTABIMBAIOT COOTBETCTBYIOLIME OOpasLbl B
HEOOXO0AMMOM KOJIMYECTBE, MOJBEPraloT WX HcIbITaHuio o 8.1.3.4, 3atem
MOMEINAIOT B KaMepy HOPMalbHOTO TBEpJAEHHMs Ha 28 cyT, Iocie 4ero
MPOBOJIAT UCHBITAHHUSL.

8.1.3.7 Jlnst OETOHOB ¢ MPOTHBOMOPO3HBIMHU J100aBKaMU B 00s3aTEIIBHOM
MOPSAZKE CIEAYET IMPOBOJAUTH HCIBITAHUE HAa KOPPO3HMOHHOE BO3JICHCTBHE
I00aBOK Ha OCTOH 1O MPUIIOKEHUTO B.

8.1.4 IlpaBuna 0OpabOTKH pe3yJibTaTa UCTIBITAHHS

8.1.4.1 OOpaboTKy pe3yJbTaTOB HCHIBITaHHSA OETOHA HA TPOYHOCTH
Bemonssor mo 'OCT 10180.

8.1.4.2 Usmenenue npounoctu Gerona AR, %, mocne TBepaeHus Tpu
OTPHULATENBHOM TeMIIepaType BEIYUCIIOT 10 hopMyIie

R28
—__A
AR = —2_.100, (15)
R28
K
R28
rie [ - OpOYHOCTh GETOHA OCHOBHBIX COCTABOB IOCJIE HAXOK/IEHUS B
MOpPO3HWJIBHON KaMepe B TedeHue 28 cyT U OTTauBaHUs Ha Bo3ayxe, MIla;

R28

K
HOpMaJlbHbIX ycioBusx, MIIa.

- MPOYHOCTh OETOHA KOHTPOJBHOIO COCTaBa MOCIE TBEPACHHUS B

8.1.4.3 CoxpansieMOoCTh OETOHHOW CMECH HE JOJDKHA M3MEHSATHCSA Oolee
yeM Ha 15% B Teuenue 15 MuH.

8.1.4.4 Tlpu ucnpITaHUM KOPPO3MOHHOTO BO3AEHCTBHUS 100aBOK Ha OETOH
OTCYTCTBHE  TPU3HAKOB  pa3pymieHHs  o0pa3moB  (pacTpecKHWBaHUE,
BBIKpAIIMBaHUE pelep, IIENyIIeHHE) CBHUICTENBCTBYET O BO3MOYKHOCTH
NPUMEHEHHUS] UCTIBITYeMON 100aBKH B ONTUMAJIbHOM KOJIMYECTBE B OETOHE,
M3rOTaBIMBAEMOM Ha JaHHOM LIEMEHTE.



8.1.4.5 Pe3ynbraThl UCHBITAHUS 3aHOCAT B JKypHAN, B KOTOPOM JIOJIXKHBI
OBITH IIPEyCMOTPEHBI CIeyIOIne rpadbr:

- JaTa U3TOTOBJICHUs 3aMeca;
- MapKUpPOBKa 00pa3IIoB;

- HAMMCHOBAHKE JO0ABKH U €€ I03UPOBKA;

- yI000yKIIaIbIBAEMOCTh OETOHHOH CMecH;

- YCIIOBHSI TBEp/IcHHS OCTOHA;

- IaTa UCTIBITAaHUS 00PA3IOB M BO3pacT OETOHA;
- IPOYHOCTH OETOHA MPU CHKATHUH;

- pe3ynbTaThl pacyera o 8.1.4.2;

- COXpaHsIeMOCTh OCTOHHBIX cMeceit 3a 15 MuH;

- pe3yJbTaThl HCIBITAHUS KOPPO3UOHHOTO BO3JEHCTBHUsI J00aBOK Ha
OEeTOH.

8.2 Omnpenenenue 3pPEeKTUBHOCTH THIPOHOOU3NPYIOIIUX 100aBOK

D¢ dexTrBHOCTD rHAPOo(GOOU3UpYIOLIEH 100aBKH ONPEILISIOT MO CTeNeHN
YMEHBIICHW A BOAOIIOTIIOICHU A 6eTOHa.

8.2.1 CpexncTBa UCTIBITAaHUS B BCIIOMOTATENBHBIE YCTPOMCTBA

8.2.1.1 [na onpexnenenus 3¢GGEKTUBHOCTH THAPO(GOOU3UPYIOLIHX
J00aBOK MPUMEHSIOT CPE/ICTBA MCIIBITAHUS U BCIIOMOTaTeNIbHBIE YCTPOHCTBA
no 'OCT 10180, I'OCT 10181.1 u I'OCT 12730.3.

8.2.2 Tlopaa0K MOATOTOBKH K IIPOBEICHUIO UCTIBITAHUS

8.2.2.1. [ToaroToBKa MaTepUANOB M UX JO3UPOBaHHUE - IO 5.1.2.

8.2.3 IIpoBeneHne KOHTPOIS

8.2.3.1 [puroraBnmuBarOT OETOHHBIE CMECH KOHTPOIBHOTO M OCHOBHBIX
COCTaBOB C MapKoii 1mo noasuxHocTy I11.

8.2.3.2 M3 OeTOHHBIX CMecell H3TOTABIMBAIOT OCTOHHBIC O0pa3Ibl IS
HCIIBITAHUS HAa BOIOIOIJIOIIEHHE.

8.2.3.3 UsrotomneHnsie ¢ j00aBKOW 00pa3slbl JOJDKHBI TBEPAETH 10
CIIEIIOIEMY pPeXHuMy: 2-3 CyT Ha BO3AyXe IPH KOMHATHOW TeMmIeparype ¢
MOCTIEAYIOIINM XpaHEHHEM B TedeHme 26-25 cyT B Kamepe HOPMAlbHOTO
TBepAcHMsI. OOpa3lpl  KOHTPOJIBHOTO COCTaBa TBEPACIOT B  KaMmepe
HOPMAaJIbHOT'O TBEpCHHUS B TeUeHue 28 cyT.

8234 Ilo okoHuaHWH TBEpACHHS OOpa3lbl HCOBITHIBAIOT Ha
pogonorioienne no I'OCT 12730.3:

- KOHTPOJIbHOI'O COCTaBa - A0 IMOJHOI'O BOAOHACBIIICHUS,



- OCHOBHOTO COCTaBa - BBIIEPKUBAIOT B BOJIE B T€UEHHE 28 CyT.
8.2.4 O6paboTka 1 opopMIIEHHE PE3yTHTATOB

8.24.1 OO0OpaboOTKy  pe3y/ibTaTOB  HUCHBITAHUSA  OCTOHOB  Ha
Bogonorioiuenue Beayt no 'OCT 12730.3.

8.2.4.2 Tlokasarens yMeHblIeHUs Bogonoriomenus (o macce) 11, , %,

BBIUUCIIAIOT IO (hopMyie

m, =" (16)
WI[

rne Wy - Bomonornowenue 00pasIoB KOHTPOJIBHOTO COCTaBa, %;

/4

1 - BOJIOTIOTJIONICHNE 00pa3IlOB OCHOBHBIX COCTABOB, %.

8.2.4.3 Pe3ynpTaThl UCHBITAHUN 3aHOCSIT B XKYPHAajl, B KOTOPOM JIOJIKHBI
OBITH IIPEyCMOTPEHBI CIIEyIoIe rpadbl:

- 1aTa M3TOTOBJICHUS 3aMeca;
- MapKHUpoBKa 00pa3IoB;

- HaMEHOBaHue JI00ABKH U €€ JI03UPOBKA;

- IOJBHKHOCTh OETOHHOM CMECH;

- 1aTa UCTIBITAaHUS OETOHHBIX 00PAa3IOB U BO3pacT OETOHA;
- YMCHBIIICHHUE BOJIOTIOTIIONICHUS] OCTOHOB;

- pe3ynbpTaThl pacyera mo 8.2.4.2.

9 Ouenka 3(p¢eKTHBHOCTH 100aBOK B MPOU3BOJCTBEHHBIX YCIOBHSIX

9.1 Jlo6aBkH JODKHBI 00ECIeYMBATh IIPUTOTOBJICHUE OETOHHBIX CMECeH 1
OCTOHOB C IMOKa3aTEeNsIMH KadeCTBa, COOTBETCTBYIOIIMMH TPEOOBAHUSAM
MPOEKTHOW M HOPMATHBHOW AOKYMEHTAalMM Ha JaHHbIE BUAbl U3IEIUNA U
KOHCTPYKLIMH.

9.2 HcnpiTanust ciaefyeT MPOBOIUTH B Ja0OPATOPHU MPEAIPHATHS HA €ro
Marepuaiax, CocTaBax 0ETOHOB MPUMEHHUTEIBHO K KOHKPETHOH TEXHOJIOTHU
W3TOTOBJCHMS H3ICTUA W KOHCTPYKUMH IPH COONIONCHHH CICAYFOLINX
TpeOOBaHMUI:

- IOATrOTOBKA MaTEPUAJIOB U UX JO3UPOBaHUE - 10 5.1.2;

- crmoco0 mepeMenrBaHus OSTOHHBIX CMECEH MO BO3MOXHOCTH JOJDKEH
COOTBETCTBOBATH CITOCOOY, MPUMECHIEMOMY Ha IPOHU3BOJICTBE, OCOOCHHO ISt
J00aBOK BO3YXOBOBIICKAOIIETO EHCTBUS;

- B CJIy4dac OLUCHKHU BJIMAHUA [lO6aBKI/l Ha IOKa3aTcJii KayeCTBa 66TOHHI)IX
cMmecell 1 6eTOHOB, orpenessommx Kputepuii ee ¢ pextuBHocT o ['OCT
24211, mocnemoBaTeNbHOCTD IPOBEACHUS HUCIIBITAHUH - 110 5.1 - 8.2;



- B clly4yae MPUMEHEHHS TOOABOK JIJIs IPYTHX IeJICH UCIBITAHUS TPOBOISAT
B COOTBETCTBHH C TEXHHYECKOH MOKYMEHTAllMel Ha NaHHyI noOaBKy. B
9ToM ciydae 3(QexkTHBHOCT, [00aBKM OLEHMBAIOT MO IIOKA3aTeisiM
KauecTBa, OMPeICTSIOUINM IIeb €€ MPUMEHEHUS Ha IPOU3BOJICTBRE;

- nus OETOHOB C ONTHMAJbHON MO3UPOBKOH 10OAaBKH OMOTHUTEIHHO
JOJDKHBI OBITH OIIpEeNIeHBI IPYTHe MOKa3aTeNld KadecTBa OETOHHBIX CMecel
u 0eTOHOB COTJIACHO TpeOOBaHUSIM HOPMAaTHUBHO-TEXHUYECKOU
JIOKYMEHTAIIUN Ha KOHCTPYKIIUH KOHKPETHBIX BHJIOB;

- i1 OSTOHOB ¢ J00aBKaMM, COICP)KAIMMH BOJOPACTBOPHMBIC COJIH
IIENOYHBIX MeTaioB B konnuectBe Oosnee 0,3% oT maccel nemeHra (B

nepecueTe Ha Na20 ), CJICAYCT OHNpeaACIATh BI)ICOJ'I006pa3OBaHI/IC Io

npuoxkeHuro I'.

9.3 Bropoit osranm oneHkn 3(PGEKTUBHOCTH 100aBOK  IMPOBOJIAT
HEMOCPEJCTBEHHO Ha TPOU3BOJCTBE IPH COOJIOJNEHUH  CIEAYIOIINX
TpeOOoBaHMI:

- TOYHOCTH A03upOBaHUs BceX cocTaisromux o I'OCT 7473;

- TIpU HEOOXOJMMOCTH OCYIIECTBISIOT KOPPEKTUPOBKY COCTABOB OETOHOB
¢ 100aBKO¥i, B TOM YHCJIE €€ ONTHMAaIbHOM JO3HPOBKH;

- 3¢ GeKTUBHOCTh JTO0OABKU OIICHMBAIOT IO HCCIICAYEMbBIM IOKA3aTeIsIM
KadecTBa OCTOHHBIX CMecel H/Win OETOHOB.

9.4 Pabounii cocraB 6eroHa ¢ J00AaBKOH, €e ONTHMAIBHYIO I03UPOBKY
CJICAYCT YTOUHATH IPHU U3MCHCHUM Ha NMPEANPUATHU KadeCTBa MAaTCpUaloB,
MapTHH 100aBKH, TEXHOJOIMYECKOTO IIpoliecca M3rOTOBJICHHUST OCTOHHBIX U
JKeIIe300€ TOHHBIX M3/IEUH ¥ KOHCTPYKIIHH.

9.5 C uenpio Moiy4eHHs] KOJIMUYECTBEHHBIX 3aBUCUMOCTEH U DKOHOMUU
OIBITOB IPH OIIEHKE KOMOMHHPOBAHHOTO 3P deKTa OT MPUMEHEHUS TOOaBKU
HCIIOJIb3YIOT METO]] MATEMATUYECKOTO TNIAHUPOBAHUS IKCIIEPUMEHTA.

Ilo pe3ynpTaTaM IUIAHUPOBAHHOTO OSKCIEPUMEHTAa YCTAHABJIMBAIOT
HEOOXOJMMBbIE 3aBHCUMOCTH CBOMCTB O€TOHHOI cMecn M OeToHa OT
JO3UPOBKH J00aBKH, MTAPaMETPOB COCTaBa, Pacxoia MaTepHAJIOB M JPYTHX
TEXHOJIOTHYECKUX (PAKTOPOB, CIIOCOOHBIX MOBIHATH Ha 3(PPEKTHBHOCTH
JeWcTBHsl 100aBKU. YKa3aHHbIE 3aBUCHMOCTH HCIIOJIB3YIOT B JajbHEHIeM
JUIL KOPPEKTHPOBKH ONTHMAaJIbHOW JO3UPOBKH JO0ABKM W OLICHKH €e
3¢ (EKTUBHOCTH.

[InanupoBanue JKCIIEPUMEHTA, MOCTPOCHUE KOJIMYECTBEHHBIX
3aBUCUMOCTEHN U UX aHAJIU3, B TOM YHKCle ¢ IpuMeHeHueM DBM, npoBoasrt B
COOTBETCTBHHU C METOIMYCCKUMHE MMOCOOHMSIMH M PEKOMEHIANMSIMH HAay9IHO-
HCCIICIOBATEICKUX HMHCTHUTYTOB, YTBEP)KICHHBIMH B YCTaHOBJICHHOM
MOPSJIKE.

[Ipunoxenne A

(ob6s3arenbHOE)

I/ICHOJ'IB3yeM])le CTaHAAPThI



I'OCT 310.4-81 Llementsl. MeTozp! ONpenesieHus Mpeaeia MPOYHOCTH
IpY U3rU0e U CKaTUU

I'OCT 5802-86 PacTBopbl cTpouTtenbHbIe. MeTOBI UCTIBITAHUH

I'OCT 6732.2-89 Kpacutenu opraHuuecKue, IpoIyKThl IPOMEXKYTOUHBIE
IUTsL KpacuTedIel, BellecTBa TeKCTUIILHO-BCIIOMOraTelbHble. MeTopl oTOopa
mpo06

I'OCT 7473-94 Cmecu GetoHHbIe. TeXHUYECKUE YCIOBUS

I'OCT 8736-93 Ilecok i CTPOUTENBHBIX paboT. TeXHUUECKHE YCIOBHS

I'OCT 9757-90 TI'paBwmii, meOeHb M MNECOK NOpUCTHIE. TexHHUYecKue
YCIIOBHS

I'OCT 10060.0-95 beronsl. Metoasl ompeneneHuss MOPO30CTOMKOCTH.
OO6mue TpeboBaHus

I'OCT 10060.1-95 beronsl. ba3oBplii  MeTOm  OMpeaeIICHUS
MOPO30CTOMKOCTH

I'OCT 10060.2-95 bBeronsl. YCKOpEeHHBIE METOABI ONpPEHCICHHS
MOPO30CTOMKOCTH ITPH MHOTOKPATHOM 3aMOPayKMBAHUH M OTTAUBAHHUU

I'OCT 10060.3-95 beronsl. [AuiaToMeTpuYecKUil METOJ YCKOPEHHOTO
OIIPE/ICTICHUS] MOPO30CTOMKOCTH

I'OCT 10060.4-95 betonsl. CTpyKTypHO-MEXaHHUYECKUII  MeTox
YCKOPEHHOI0 OIpeeIeH s MOPO30CTOIMKOCTH

I'OCT 10180-90 betonsl. Metoapl ONpeaeIeHUS TMPOYHOCTH TIO
KOHTPOJILHBIM 00pa3iam

I'OCT 10181.0-81 Cmecu 6Geronnsie. OOmme TpeOOBaHUS K METOAAM
HCIIBITAaHUHN

I'OCT 10181.1-81 Cwmecu OeroHHBIE. MeTOABI  ONpeEAEIEHHS
yI000YKIIaIbIBAEMOCTH

I'OCT 10181.2-81 Cmecu O6eToHHBIE. MeTO/IBI ONIPEeICHUs INIOTHOCTH
I'OCT 10181.3-81 Cmecu 6eToHHBIe. MeTOABI ONpeAeTIeHHS IOPHCTOCTH

I'OCT 10181.4-81 Cwmecu OeroHHble. MeToAbl — ONpeAEIEeHHS
paccianBaeMoCTH

T'OCT 12730.1-78 beronsl. MeTo orpeaeneHus INIOTHOCTH
I'OCT 12730.3-78 beronsl. MeToa onpeneneHus: BOJONOIIOIIEHUS

Iroct 12730.5-84 beronsr. MeTto1bt OTIpeJIeIICHUS
BOJIOHETIPOHHIIAEMOCTH

I'OCT 18481-81 ApeomeTpsl W OWIMHAPH CTEKISHHBIC. TeXHHYECKHE
YCIIOBHS

I'OCT 22685-89 ®opmMbl 111 M3TOTOBJIEHUS KOHTPOJIBHBIX 00pa3IoB
6erona. TexHn4eckue ycioBus



I'OCT 23732-79 Bopna juist 6€TOHOB 1 pacTBOPOB. TeXHUYECKUE YCIOBHA

I'OCT 24211-91 [obGaBku gisi  OeroHoB. OOmMe TEXHHUECKHUE
TpeOoBaHuUs

T'OCT 25820-83 berons nerkue. TexHUYECKHE YCIOBHUSL
I'OCT 27006-86 betonsl. [TpaBuia noadopa cocraa

CT C3B 4421-83 3amuTa OT KOPPO3WH B CTPOHUTEIHCTBE. 3aIIUTHBIC
cBOiicTBA  OETOHa IO  OTHOIICHHUIO K  CTaJlbHOM  apmMmartype.
DNEeKTPOXUMHUYECKHI METO/1 UCTIBITAHU]

[Tpunoxxenue b
(ob6s3arenbHOE)

HccaenoBanne 3pPpeKTHBHOCTH BHOBb
pa3padaTbiBaeMbIX 100aBOK

b.1 Hacrosiiee NUPUIOKEHHE YCTAHABINBACT KPUTEPHUH HCIBITAHUS
JN00ABOK pA3MYHOTO HA3HAYCHHUs C IENBI0 O0eCleYeHHs EIUHCTBA |
O0OBEKTHBHOCTU METOJA OLEHKU WX >(P(PEKTUBHOCTH B OETOHHBIX CMECHX U
OeToHax.

B.2 Jlob6aBkm momxHBI oOecmednMBaTh IIONy4YeHHE OCTOHHBIX U
JKEIE300€TOHHBIX  W3JENINH M KOHCTPYKIIMH, COOTBETCTBYIOILIHUX
Tpe6OBaHl/IHM TeXHH‘leCKOﬁ JIOKyMeHTaLII/II/I.

B.3 lo6aBku pa3pemraeTcsi JOMYCKaTh K IMPUMEHEHHIO Ha MPOU3BOJICTBE
TOJBKO MOCJIE€ X MCIBITAHHS B COOTBETCTBHU C TPEOOBAHUSIMU HACTOSIIIIETO
MPUJIOKEHHS.

b.4 TIlpm wnccrnemoBannu 3()(HEeKTUBHOCTH BHOBb pPa3padaThIBAEMBIX
J00aBOK OIDKHBI COOMIOIATHCS TPeOOBaHMS, H3TIOKEHHBIE B 3.9.

B.5 Z[OHOJ'IHI/ITCJ'H)HO JOJIDKHBI CO6J'IIOﬂaTI)C$I ClIeayromue yCciioBus:

- IIPUMEHACMBIC MaTepuralibl JOJIKHBI OTBCYATh TpC6OBaHI/IHM
LlGﬁCTBleL[IHX HOPMATUBHO-TEXHUYCCKUX JOKYMCHTOB,

- MpUMEHEHHE OBICTPOTBEP/ICIONIMX IIEMEHTOB, IIEMEHTOB, B COCTaB
KOTOPBIX BXOJAT M00aBKH IUIACTH()HUIIUPYIOMETo M THAPOGHOOH3NPYIOMIEro
JNEHCTBUSA, a TakXKe I[EMEHTOB, OOJAJaloNMX MPU3HAKAMH JIOKHOTO
CXBaTBIBAHUS, pa3pellacTcs B TEX CIydasX, KOTJa HCIbITyemas no0aBKa
MpeHa3HAYCHA JUIs YIIYUIICHHUs [TOKa3aTelel KauecTBa OETOHHBIX cMecel u
0ETOHOB, M3TOTOBJICHHBIX HA YKa3aHHBIX [IEMEHTAX;

- MEJIKMM 3aloJHUTENh JOJDKEH HUMETh MOIyJb KpymHoctd 2,0-2,5.
[IprMeHeHMe TeCKOB OPyrod KPyMHOCTH pa3pemiacTcs B TOM clydae, eCid
ucmbpITyeMass J00aBka TIpeaHa3HaueHa UL YIY4IICHHS I[oKa3aTeJen
Ka4yecTBa OCTOHHBIX CMECEH M OETOHOB, U3TOTOBJICHHBIX HA TAKUX MECKaX.

b.6 Ilpm wuccmemoBanmm >PPEKTHBHOCTH J0OABOK  Pa3IHIHOTO
Ha3HAYCHUsS OCaJKy KOHyca OCTOHHBIX cMecel KOHTPOJBHOTO M OCHOBHBIX
COCTaBOB Ha3HAuYalOT B 3aBUCHMOCTH OT BHZA J00aBKH B COOTBETCTBHH C



tpeboBanusmu 'OCT 24211 u tabmuuet b.1.

Tabmuma b.1

Bunx no6asku

Mapka OeTOHHO# cMecH 1o yIo0oyKia-
neiBaemoctr o I'OCT 7473 st cocraBoB

KOHTPOJILHOTO OCHOBHOT'O
[TnacTuduuupyromas, Tpymm:

I 11 (2-4 cm) 15
II To xe 114
I " 13
v " 2
Crabwmsupyromnias - I15
Bonoynepxuaromas - 115
Viayumaromas 113 113
MepeKavYNBaeMOCThb

Perynupyromas

COXpaHAEMOCTb OETOHHBIX 113 13
cMeced  (3aMeIsiioniasl  WiIH

YCKOPSIOIIasl CXBaThIBAHKE)

Bo3ngyxoBoBnekatomas, meHO- 11 11
wim  razoo0Opasyromas (s

JIETKOro O0eToHa)

3amennstomas 1581070 I 1
YCKOPSIOIIAs TBEPACHHE

Bonopenyuupyromas 1 - 1V 111 111
TPy

KonsMaTupyromas nopst 11 11




I"azoo00pasyrorias WK I11 I11
BO3/1yXOBOBJICKAOIIAs

IToBbImaromas 3alIUTHBIC - 111
CBOIiCTBA II0 OTHOIICHHIO K
CTaJIbHOM apMarype

[IpoTuBOMOpO3Has I 111
T'uapododbusupyromas 1- 111 I11 I11
TPy

B.7 HWccnenoBanune 3(pdekTuBHOCTH [00aBKH CIICAyeT HAYUHATH C
OMpeNeNICHUsl OCHOBHOTO TIOJIOXKUTENBHOr0 3bQekra, s JOCTHXECHHS
koToporo mobaBka mpenHazHaueHa (mo ['OCT 24211), m ontumamsHOTO
KonuyecTBa  100aBkd.  OpHEHTUPOBOYHBIE IPAHHULBl  ONTHMAJbHBIX
JO3UPOBOK J00ABOK PAa3IMYHOT0 Ha3HAYECHUs MpuBeieHbI B Tabnune b.2.

Tabmuma b.2
Bun no6asku OpHEHTHPOBOYHOE
(mo T'OCT 24211) 3HaYCHNE ONTUMATHLHOM

JIO3UPOBKH, %, MacChI
LIeMEHTa (B mepecyeTe Ha
CyX0€ BELIECTBO WJIH Ha
100%-Hb1i TIPOIYKT)

[Tnactudunnpyromas, TpymI:

I 0,3-1,5
Im-1v 0,005-1,0
Crabummupymoomas ¥ BOJOYACPKUBAIOIIAs 0,005-0,2

BOJIOpacTBOpUMAs TOJIUMEPHAst

Viaydmaromas nepeKaunBaeMoCTh 0,01-0,2
3aMeuisIronIas CXBaTEIBAHUE M TBEPICHIE 0,02-0,3
BosznyxoBogiekaromasi, meHooOpa3yromast (st 0,05-0,4

JIETKOOETOHHBIX cCMeceH)




Yckopsrolasi cCXBaTbIBAaHUE U TBEPJEHUE 0,5-2,5

Bonopeayuupytomas, rpymi:

I 0,3-1,5

IIr-1v 0,005-1,0

KOJ’ILMaTI/IpyIOIIIaSI HOpbI:

- HEOpraHu4eckasi Cojib 1,0-3,0
- CMOJIa Ha OCHOBE OMTyMa 3,0-10,0
I"azoo00pazytomas 0,01-0,1
BosnyxoBoBnekaromast (A7 MOBBILICHUS 0,005-0,35

CTOMKOCTH OETOHA)

IloBenmaromiass  3alIMTHBIE  CBOMCTBA  IIO 2,0-2,5
OTHOIIICHUIO K CTAIBHOM apMaType

ITpoTBOMOpO3Has 3,0-15,0*

* 3HaveHHe JO3MPOBKH 3aBHCHUT OT TEMIIEpAaTyphbl OKpY’KaroUled cpenpl U
HAXOJUTCSI B 00PaTHO MPOMNOPIHOHATIBHON 3aBHCUMOCTH OT HEeE.

T'uapododbusupyromas I- II1 rpynm 0,2-2,0

Bb.8 Ob6nacte onTHMaIEHOM T03MPOBKH J00ABKM BBIOMPAIOT CIIEIYIOLINM
oOpazoM. HM3roraBmuBaioT OETOHHBIE CMECH W OETOHBI C O3HPOBKAMH,
PaBHBIMH TPAaHMYHBIM 3HAYCHWSM, yKa3aHHBIM B Tabmune b.2, m ¢ 2-4
HNPOMEXYTOUYHBIMH JJ03UpoBKamH. [1o 3HaueHHI0 kKputepreB d3pPpEeKTUBHOCTH
(o TOCT 24211) onpenenstoT 006JIacTh ONTUMAIBEHON JTO3UPOBKU JTOOABKH.

Jns yTOYHEHWs] ONTHUMAJIbHOW JIO3MPOBKM IOBTOPHO M3TOTOBIISIOT
OeTOHHYIO cMech U 0eTOH C 2-4 J03MpOBKaMHU J100aBKH, OTJIMYAIOIIUMHMCS
Jpyr OT JApyra cpeid ONTHUMalbHBIX A03UpoBOK Ha 20-30%. 3HaueHue
ONTUMAJILHOM TO3UPOBKH ONpPENESIOT 1o 3.91.

B.9 Hapsimy ¢ OCHOBHBIM TOJIOKUTEIBHBIM 3(dexkTom criemyer
OIpENeNSITh HAMYME BO3MOXKHBIX BTOPHYHBIX ITOJIIOKUTEIBHBIX 3(P(EKTOB,



SBJISIIOLMXCS  CJIEACTBHEM OCHOBHOrO d¢dexra, a Takke [000YHBIX
(TTONIOXKUTENBHBIX WM  OTPHLATENBHBIX) 3()(}EKTOB, MPOSBISIOMINXCS
OJJTHOBPEMEHHO C OCHOBHBIM.

b.10 IIpu wuccnenoBanun 3(QeKTHBHOCTH BHOBb pa3padaThIBaeMbIX
JN00aBOK B 00s3aTENIbHOM MOPSIIKE CIIeIyeT M3yYUTh BIMSHHE BBIOpaHHOU
ONTHMAJBHON JO3UPOBKM J100ABKM HA CICHYIOLIME ITOKAa3aTeld KadecTBa
MarepHaa:

- OeToHHast cMech - ynoboykiagsiBaemocts (o [OCT 10181.1), Bogo- n
pactBopootaenenue (mo TOCT 10181.4);

- beroH - npouHocthb Ha cxarue (mo 'OCT 10180), Beicos000Opa3oBaHue,
3alIUTHBIE CBOWMCTBa OETOHA IO OTHOIICHMIO K CTaJIbHOH apmarype (1o
HACTOSIEMY CTaHAapTy). 3a 0a3y CpaBHEHHS MPUHUMAIOT KOHTPOJBHBINA
coctaB. OTka3 OT McCleNOBaHUS JIO0OT0 W3 Ha3BaHHBIX IOKa3aTenel
Ka4ecTBa JI0JDKEH ObITh 000CHOBAH.

Jnst 106aBOK, BBI3BIBAIOIIMX KOPPO3UIO apMaTyphl, CIEAYeT OrpaHHYHUTh
001aCcTh NX IPUMEHEHUS B JKeJIe300eTOHE.

Bb.11 Jlo6aBKky IOJKHBI YIOBIETBOPATH KPUTEPUSIM 3(P(PEKTUBHOCTH MO
I'OCT 24211.
[Ipunoxenue B

(obs3arenbHOE)
Omnpenenenne KOPPO3HOHHOTO BO3AEHCTBHS

NPOTHBOMOPO3HBIX 100aBOK Ha 0eTOH

B.1 C BbIOpaHHOH ONTHMaJILHOHM JI03MPOBKOH 100aBKM HM3TOTaBIUBAIOT
MEJIKO3epHHUCTYI0 ~ OeToHHyro  cmecb coctaBa 1:3 1o  Macce
(TIeMeHT:3aTI0JTHUTEND ).

I'my6una norpysxenns konyca CtpoitllHWUJI (TOCT 5802) muist cmecu 6-8
CM.

B.2 N3 OeroHHOW cMecH M3rOTaBIMBAIOT 00pasubl-0anouku (3 miT.)
pa3zmepom 4-4-16 cMm.

B.3 O6pa3us! xpansat o 8.1.3.4 B Teuenue 28 cyT.

B.4 3arem o6pas3isl oTTauBaroT npu temreparype (20+£5)°C B reuenue 1-2
Y, pacnaayOnuBalOT W TIPOBOJAT JalbHEHIIEe WCIBITAHHE, KOTOpPOE
3aKIFOYaeTCsi B TOM, 4YTO O00pasipl TOABEPraloT  MONEPEMEHHOMY
OXJIAXJCHUI0 M HArpeBaHUIO B BO3AYLIHBIX yCIOBHAX. OXJaxaeHue
MPOM3BOAAT Tpu Temneparype wmuHyc (15+5)°C, HarpeBanue - mpu
temneparype (15+£5)°C mpu ckopoctn W3MeHEeHHs1 Temreparypsl 3-5 °C/u.

KomnuectBo nukiioB ucnerranus - 50.

B.5 Ouenka pesynbsraros - o 8.1.4.4.

ITpunoxenue I'
(obs3arenbHOE)

Onpenenenne odpa3oBaHme BbICOJIOB



HA MOBEPXHOCTH DeToHA

I'.1 M3roTaBmmBaioT Cepuro U3 Tpex oOpa3oB-IIpu3M pazMepoM 7:7-:28 cm
13 GeToHa OCHOBHOIO COCTaBa. YCJIOBHS M3TOTOBJICHUS 0€TOHA M XpPaHEHUS
00pas3LoB - B 3aBUCUMOCTHU OT Ha3HaYeHHs 100aBKU.

.2 Tlocne TtBepmeHHs OOpa3slOB MO 33JaHHOMY TEXHOJIOTHIECCKOMY
pPeXHUMY HX IOTPYXAlOT B BEPTHKAIGHOM IOJOXEHWH Ha 3-5 cM B
WH/MBUIYATbHYI0 €MKOCTh C BOJOW, OOMYBalOT BO3AYyXOM TEMIEPATypOu
(2045)°C ne MeHee 3 4 eKeTHEBHO B TEUEHHUE 7 CYT.

I'.3 Hanuuue BBICOJIOB Ha OTKPBITOM MOBEPXHOCTH OOpPAa3IOB OTMEUAIOT
BU3YaJIbHO MO MOABJICHUIO BBIIBETOB UJIN HAJIETY COJIU.

I'.4 OTcyTcTBHE BBICOJIOB CBUIETENBCTBYET O BO3MOXKHOCTH NIPUMEHEHHUS
HCIBITYyeMOW N00aBKM B OeTOHE 000 KOHCTPYKIMH, M3TOTOBJICHHOM Ha
JaHHOM BHIE LEMEHTa W IMpPU YCIOBUU YIOBJIETBOPEHUSA APYIUM
TpeOOBaHUSM.

I'.5 Hanuuue BBICOJIOB CBUAETENBCTBYET O HEBO3MOXXHOCTH IIPUMEHEHUS
uo6a31<14 B 6eTOHe, KOHCprKL{I/IHX, HU3IrOTOBJICHHBIX Ha JaHHOM BHIC
LIEMCHTA, K KOTOPBIM MPEIBSBISACTCS TPEOOBAHUE OTCYTCTBHS BHICOJIOB.

IIpunoxenue /]
(madopmanmoHHOE)

Bubanorpagus

[1] CopaBounuk xumuka Tom 3. XuMudeckoe paBHOBECHE M KHHETHKA,
CBOICTBa pacTBOPOB, 3JEKTPOAHbIE npouecchl, MockBa - JleHuHrpang,
Xumus, 1965.

1 Obnacmov npumenenus

2 Hopmamuenvie ccoiiku

3 Obwue nonosicenus

4 Ombop npob 0obasok

5 Onpedenenue coomsemcmaus kpumepuio dpghexmusHocmu 006asoK,
Dpe2yiupylouux ceolicmea 6emonHbIX cmecell

6 Onpeodenenue coomgemcmaus Kpumepuio 3ggexmugnocmu 006asox,
pezyaupyrowux meepoenue bemonda

7 Onpeoenenue coomsemcmeus Kpumepuio sQgexmusHocmu 006asok,
VBENUYUBAIOUUX NPOUHOCTD, KOPPOSUOHHYIO CINOUKOCHb,
MOPO30CMOUKOCTb OeMOHA, YMEHbUWIAIOWUX NPOHUYAEMOCMb OemoHa

8 Onpedenenue coomeememeus Kpumepuio dpexmusnocmu 006asox,
npuoaiowux 6emomy cneyuanbHvie ceolcmea

9 Oyenxa s3¢ppexmuenocmu 006a8oK 8 NPOU3BOOCMBEHHBIX YCAOBUSX
Tpunooicenue A (obaz3amenvroe) Hcnonvsyemvle cmanoapmul
Ipunooswcenue B (obsa3amenvroe) Hccnedosanue 3¢pghexmusnocmu 6108w
paspabamvleaemvix 000a80K

Tpunooicenue B (00s3amenvroe) Onpedenerue KOppo3UOHHO20 8030€UCHEUs.
npOMUBOMOPO3HLIX 000AB0K HA DemOoH

Ipunoocenue I" (0b6a3amenvroe) Onpedenenue obpazosanie 8b1CON08 HA
nogepxnocmu 6emona



Ipunooicenue J] (ungpopmayuonnoe) Bubnuoepagus



