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Mpepgucnosue

1 NMOATOTOBJ/IEH AKuMoOHepHbIM 06WecTBOM «Hay4yHO-uccnegoBaTenbCkuini LeHTp «CTpoMTeNbLCTBO»
(AO «HWULU, «CTpouTENLCTBO») — LleHTpasibHbIii Hay4YHO-UCCNeaoBaTeNbCKUA MHCTUTYT CTPOUTENbHbIX KOH-
CTPyKUuit um. B. A. Kyuepenko» (LLHUWCK nm. B. A. KyuyepeHko) Ha ocHOBe ohuLnanbHOro nepesoja Ha pyc-
CKMIi A3bIK HEMELKOA3bIYHOW BEPCUN CTaHAapTa, YKkasaHHOro B NyHKTe 4. KOTOPbIA BbINO/IHEH ®PefepanbHbIM
rOCyAapCTBEHHbIM YHUTapHbIM NpeanpuaTMemM «PoOCCUMIACKUIA Hay4YHO-UccneAoBaTeNbCKNiA LLeHTp MHdopMa-
1K no ctaHgaptmsayun, METPOIOTUN 1 OLLEHKE COOTBETCTBUA»

2 BHECEH TexHnyeckum Komutetom no ctaHgaptusaumm TK 465 «CTpouTenibCTBO»

3 YTBEP)X/JEH 1 BBEJEH B IEVNCTBWE Mpukasom ®efepanbHOro areHTCTBA N0 TEXHUYECKOMY pe-
ryIMpoBaHunio n MmeTponoruu ot 24 oktabpsa 2017 r. No 1476-cT

4 HacToAwwniA cTaHgapT uMAeHTU4YeH eBponelickomy ctaHgapTy EN 12350-7:2009 «WcnbiTaHua 6e-
TOHHOI cMecu. YacTb 7. CogepxaHue Bosgyxa. MeToAbl onpefeneHuns nof gasneHunem» («Prufung von
Frischbeton — Teil 7: Luftgehalt— Drucbverfahren», IDT).

Mpu NpYMEeHeHNN HacToALWEero ctTaHgapTa pekoMeHAyeTCs MCN0b30BaTb BMECTO CCbIJIOYHbIX eBpONneit-
CKMUX CTaH[apTOB COOTBETCTBYKWLME UM HaLMUOHA/bHbIE CTaHAAPTbl, CBEAEHNA O KOTOPbIX NPUBEEHbl B 0-
NOJIHUTENIbHOM NpuaoxeHun A

5 BBEJEH BIIEPBbIE

MpaBuna NpMMeHeHs HacTOoALEro cTaHjapTa YyCTaHOB/EHbl B CTaTbe 26 ®efepasibHOro 3akoHa
oT 29 utoHs 2015 r. Ne 162-#3 «O cTaHgapTu3auun B Poccuiickoii Pepepaunmn». MiHdopmaumsa 06 us-
MEHEHMAX K HacToALLeMy CTaHAapTy nybankyeTca B exerog>omM (Mo COCTOAHUIO Ha 1sHBapa TekyLero
rofa) nHopmaLmooM ykasaTene «HaunoHanbHble CTaHAapThi», a ouLManbHblil TEKCT U3MEHEeHWi
M MonpaBoK — B eXeMeCAYHOM MHOpPMaUMOHHOM ykasaTene «HaunoHanbHble cTaHjapThi». B cnyvae
nepecmMoTpa (3ameHbl) UM OTMEHbl HACTOALLEro cTaHgapTa CooTBeTCTBYyLee yBeJoM/eHe byaeT
ony6/nMKoBaHO B 6GmKaiilleM BbIMYCKE eXeMeCAYHOro WHOPMaLMOHHOIro ykasaTens «HauuoHanbHble
cTaHgapTbi». CooTBeTCTBYLWAasa NHpopmauns, ysefoMNeHe U TEKCTbl pasMellalnTCcsa Takke B UH-
chopMaLMoHHO cucTeme obLLero nonb3oBaHna — Ha ouumanbHoM caliTe degepanbHOro areHTCcTBa Mo
TEeXHNYEeCKOMY PeryiMpoBaHuio 1 MeTponorun B ceTmn NHTepHeT (www.gost.ru)

© CrtaHfapTuHdopm. 2017

HacToswwii cTaHAapT He MOXeT GbITb MOJTHOCTBIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXMNPOBaH W pac-
npocTpaHeH B KauecTBe 0hMLManbLHOr0 n3ganus 6e3 paspelwernus deaepanbHOro areHTCTBa No TEXHUYECKo-
My PeryiupoBaHuio n MeTponoruu
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HAUWOHANDBHGL N CTAHAAPT POCCUMCKOMN PEOLEPALUM

NCMbITAHWA BETOHHOW CMECW
YacTtb 7

CopepxaHue Bo3ayxa. MeToAbl onpeaeneHns Noj AasfeHnem

Testing fresh concrete. Part 7. Air content. Pressure methods

[ata eBegeHns — 2018—07—01

1 O6nacTb NpUMeEHEHMUA

HacToswwuii cTaHgapT paccmatprBaeT ABa MeToAa OnpeAeneHns cofepXaHua Bo3ayxa B YyNIOTHEHHON
6eTOHHOW cmecu, cocTosAlel M3 3anosiHMTens 06bIYHON MaccCbl, UAW OTHOCUTENbHOW MJIOTHOCTU C Makcu-
MasibHbIM pa3MmepoM 3epHa 63 MMm.

NMpuMmeyaHue — [aHHble METOAbI HE NPUMEHSIIOT K 6ETOHHBIM CMECSIM, N3FOTOB/IEHHBIM W3 NIETKOTO 3aN0/HU-
TeNs. [OMEHHOro Waka BO3AYLIHOMO OX/TaXAEHUA UM NOPUCTOrO 3anonHUTENS, BCEACTBUE 3HAYEHUS NONPaBOYHOro
K03hhMLMEHTA 3aN0NHUTENS, CONOCTABUMOrO C COAEPXKAHUEM BOB/IEYEHHOIO BO3Ayxa GETOHHON CMecU.

2 HopmaTuBHbIe CCblKK

B HacTosiulem cTaHAapTe MCNo/b30BaHbl HOPMAaTMBHbIE CCbISIKM Ha cnegyluime ctaHgapTel. Ans aa-
TUPOBAHHbIX CCbIJIOK MPUMEHSIIOT TO/IbKO YKa3aHHoe nsgaHune. [jns HegaTUPOBaHHbIX — NocfefHee n3jaHue
(BKNtOYasa BCe U3MEHEHUA K HEMY).

EN 12350-1, Prufung von Frischbeton — Tei! 1. Probenahme (McnbiTaHns 6eToHHOI cmecu. YacTb 1.
OT60p nNpob. Testing fresh concrete — Part 1. Sampling)

EN 12350-6. Prufung von Frischbeton — Teil 6: Frischbeton rodiechte (UcnbiTaHne 6eTOHHON cmecH.
YacTb 6. MNMnoTHocTb; Testing fresh concrete — Part 6: Deusity)

3 O603HayeHUs 1 onpeneneHus

B HacTosiLeM cTaHfapTe MCNONb30BaHbl ceayole o603HavYeHus:

A, — OTHOCWTeNbHOE coAepXaHue Bo3fyxa UCnbITyemoro obpasua;

G — nonpaBoYHbIli KO3(hhULMEHT 3anonHuTens;

T(— Macca MesnKoro 3anosiHUTens:

TC— macca KpynHoro 3anosiHuTens;

p, — Nponopuusa MesKoro 3anofIHATENs, BblpaXeHHas Aoneli kK Macce o6LLero KonmyecTsa GETOHHOI
cMecu (3anosiHuTenu, LeMEHT 1 BOAA);

pc— nponopuus KpynHOro 3anosiHATENS, BblpaXeHHas fonei Kk macce obu,ero konnyecrsa 6e€TOHHON
cMecu (3anosHUTenu, LEMEHT U BOAA);

VQ— 06bemM eMKocTU, M3:

M3paHue oduymansHoe
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D — nnoTHOCTb UCNBLITYEMOI 6eTOHHOI cMecu, Kr/m3, onpegensemas B cooTseTcTBumn ¢ EH 12350-6 nnn
BbluMCNAeMas U3 3afjlaHHblX NPOMNOPLUUA U 3HAYEHWI I NNOTHOCTU MaTepuanoB U HOMWHaNbHOIO CoAepXaHusa
BO34yXa;

e — NOCTOsiHHaA Be/inunHa gasfieHns pacwupenusa (cMm. C.5);

R — o6bem rpagyvpoBaHHOro LUANHAPA, BblpaXeHHbIi OTHOCUTEIbHO 06beMa eMKOCTH.

4 CywHOCTb MeTo4a UcnbliTaHum

4.1 Obwmne NonoxXeHNN

Cyl,ecTByOT fBa MeTofa WCNbITAHUS, B KaXAOM M3 KOTOPbIX MCMOMb3YT NPMGOPLI, NMPpUMEHsoLme
3akoH Boiina — MapuoTTa. [lasnee nNo TEKCTY HACTOSILLErO cTaHAapTa — MEeToA BOASHOro cTonba u metos ms-
MepeHus AaBsieHns, a Npubopsl — MopoMep M o6bLEMOMEP.

4.2 MeTop BOASAHOTO cTON6a

Bogy BnuBaloT [0 3aA4aHHOr0 YPOBHA Haj 06pa3uoM ynnoTHEHHOW 6GeTOHHOW cmecu B repmeTU4HOM
cocyje n3BecTHOro obbema 1 cosfalrT 3ajaHHoe JaBfeHne Bo3jyxa Haj BOAOI. YMeHblueHne o6bema BO3-
fAyxa B UcnbiTyeMom obpasLe 6eTOHHOW CMecu 3MepsoT NocpefCTBOM HAbM0AEHNS 3a MOHMKEHNEM YPOBHS
BO/AbI, MPU 3TOM ykasaTeflb YPOBHA BOfbl AO/KEH 6GbiTb rpajynpoBaH UCXOAA U3 NPOLEHTHOTO CoAepXaHus
BO3JyXa B UCMbITyeMOM obpasLe 6eTOHHOI cMecH.

4.3 MeTofa nsmepeHusa gasneHuns

OnpegeneHHblii 06beM BO3ayxa Npu 3a4aHHOM AaBfeHUU nepemelaT B repMeTU3MPOBaHHYI0 eM-
KOCTb. 3ano/iHeHHyl npo6oii GeTOHHOW cMecn C Heu3BecTHbIM 06beMoM Bo3gyxa. Llkany maHomeTpa Ha
06bEeMOMOpE rpafyvpyroT UCXOAS U3 NPOLLEHTHOIO COAEepXaHusa Bo3ayxa AN pe3yNbTUPYHLEro 4aBNeHuUs.

5 MeToj BOASHOrMO cTon6a

5.1 O6opypoBaHune

5.1.1 Nopomep

Mpubop (PUCYHOK 1) COCTOUT U3 CEeAYLWNX 3N1EMEHTOB:

a) EMKOCTb — UMAMHAPUYECKUIA pe3epByap M3 cTanum unu Apyroro TBEpAOro Metansna, He noggakwole-
rocsi 6bICTPOMY BO34EMCTBMIO LLEMEHTHOTO TecTa, HOMUHaNbHbIM 06BbEMOM He MeHee 5 1 1 OTHOWEeHNeM
AnameTpa K BbicoTe He MeHee 0.75 n He 6onee 1.25. HapyxHblli 0600K, BEPXHIO MOBEPXHOCTb hraHua un
BHYTPEHHME NOBEPXHOCTN pe3epByapa obpabartbiBaloT wWandoBaHmeM. EMKOCTb 1 cO0pHas KpbllwKa AO/KHbI
6bITb BOLOHENPOHULLAEMBIMU, NOAXOAALWMMY NS BOCNPUATUA fasfieHnsa npubnunsntensHo 0.1 MMa (H/mm2),
M 6bITb OCTATOYHO TBEPAbIMU A8 TOro, YTOOblI OrpaHnYMBaTh MOCTOAHHYIO BENINYMHY AaBMEHUs paclimpe-
Husa B (cM. C.5) He 6onee uem o 0.1 % cogepxaHus BO3ayxa;

b) C6opHasa Kpbllka — TBephas KoHycoobpasHas Kpbllka ¢ aHuem, npukpenseHHas K 4uanHapu-
yeckomMy pesepsyapy. Kpbillka fo/kHa 6biTb U3roTOBMEHA U3 CTaAW UK APYroro TBEpPAOro meTasnna, He nof-
patouierocs 6bICTPOMY BO3AENCTBUIO LLEMEHTHOIO TecTa, a BHYTPEHHMWE MOBEPXHOCTU KPbILWKW A0/KHbI pac-
nonaraTbCa NoJ Hak/IOHOM He MeHee 10' 0T NOBEpPXHOCTM hnaHua. HapyxHbllii 06040K, HUXHIOK MOBEPXHOCTb
hnaHua M HaKNOHHYI BHYTPEHHIOI MOBEPXHOCTb WANMYIOT. Kpbllika A0/MKHA repMeTUYHO 3aKkpbiBaTb eM-
KOCTb C NOMOLbIO 32XUMHOTO YCTPOICTBA,;

c) LimnuHgpuyeckunii pesepeyap, COCTOAIWMI U3 TPaAyVPOBAHHON CTEKNAHHOW TPy6KM C paBHOMEPHbLIM
AnameTpoM OTBEPCTUSA UM MeTannyeckol Tpybku ¢ paBHOMEpPHbIM AaMeTPpoOM OTBEPCTUSA U NPUCOEANHEH-
HbIM CTEK/IIHHbIM YKa3aTesiem ypoBHsA. Lkana ¢ geneHnaMn [o/KHA nokasbiBaTb CofepxaHue Bo3fyxa oT
0 % v MuHUMYM o 8 %. npeanoyTutensHo Ao 10 %. Ha wkany HaHoOCAT geneHusa kaxabie 0,1 %. npu aTom
[eneHna JO0/KHbl 6blTb PacnosioXeHbl Ha pacCTOsIHUM He MeHee 2 MM Apyr oT apyra. Hanbonee ueneco-
06pa3Ho UCMoMb30BaHMe WKanbl, B KOTOPOR 25 MM paBHbl 1 % cofepxxaHus BO3AyXa,;

d) Kpblwka, ocHaleHHas COOTBETCTBYIOLMM YCTPOWCTBOM BEHTUANPOBaHMSA BO3AYLIHOW kKamepbl, 06part-
HbIM KnanaHoMm 414 nojayun Bo3gyxa v manbiM KnanaHom Ans cnvsa Bogbl. OkasbiBaeMoe faB/ieHne pernctpupy-
0T C MOMOLLbIO MaHOMeTpa, NPUCOEANHEHHOTO K BO3AYLLIHON Kamepe Haj ykasaTenem ypoBHS BoAbl. Ha maHoMeTp
HaHoCAT genexHns Kkaxable 0.005 MIMa (H/MM2). npu 3TOM AeneHnsa [O/KHbI 6biTb PacnosioXeHbl Ha pacCTOAHUN
He meHee 2 MM gpyr oT gpyra. Obuee nokasaHue wWkanbl MaHoOMeTpa A0/HKHO cocTaBnaTtb 0.2 MMa (H/mm2);

2
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e) OTKNOHALWAACA NAacTUHA UKW pacnblMTeslb — TOHKWUI KOPPO3UMOHHO-YCTOMYMBLIA AUCK AUaMeTPOM He

MeHoe 100 MM, Kcnosb3yemblil 419 MUHUMU3aLUU HapyLleHns 6eTOHHON cMecu nNpu Ao6asnieHnn BoAbl B Npuobop.
B KkauecTBe anbTepHaTVBbl UCNOMb3YIOT TaTyHHbI pacnbiMTeb COOTBETCTBYIOLLEr0 AnamMeTpa, KOoTopblii MoXeT
COCTaB/ATb HEOTbEM/IEMYIO HYAaCTb COOPHOW KPbILKN UAN BblTb OTAEMBHON YacTblo. Pacnblnntenlb KOHCTPYUPYOT
Tak. YTo Npu nogaye BofAbl B €MKOCTb NPOUCXOAMUT ee pa3bpbl3rnBaHne Ha CTEHKM KPbILLKM TakuM 06pa3oM, 4Tobbl
OHa cTeka/sia BHU3 MO CTEHKaM, Bbi3blBas MUHMMasIbHOE HapylleHne 6eTOHHO cmecu:

0 B0o3AyLIHbI HAcOC, COeANHEHHbI C 06paTHbLIM KnanaHoM 415 BNycka BO34yxa Ha COOPHON KpbILLKe.

N3mepuTenbHblii npubop rpafynpyoT BO BpeMs UCMbITaHUSA, UCNOb3ysA MeTof no npunoxeHuto C. Mpu
nepemeLlleHnn nsmepuTenbHoro npubéopa B MecTo, oT/iMyaloLLLeecs No BbICOTe OT MecTa nocneAHelt rpagym-
poBku 60nee yem Ha 200 M Haj ypOBHEM MOpPSA, U3MEPUTENbHBIA NpUGop rpagyupyroT 3aHOBO.

b) Cuctema, pyHKUMOHMpPYlOUas c) Hynesoe fasnexue
nop fasnexunem P nocne cHATUA fasnexus P

t — o6paTHbIii knanaH: 2 — BbINYCKHOe OTBEPCTME AW KnanaH A5 Bo3fyxa; 3 — C/IMBHOI knanax;
4 — oTmeTka; 5 — Boga: 6 — 3axuM; 7 — 6eTOHHas cMech; 8 — BO3AYWHbIA Hacoc: 9 — NOHWXeHHbII AaBNeHneM ypoBeHb.
-- nokasaHwe npu gaenieHnn P h2 — nokasaHue Npu Hy/sIeBOM AaB/ieHUN NOC/e CHATUA faBneHnsa P

MpunmevaHne — 11—~ = KOrAa €MKOCTb COAEPXMT GETOHHYI0 CMecCb, Kak MokasaHo Ha pucyHke 1.
hy - h2 = G (nonpaBouYHbllii KO3 (PMLMEHT 3anoNHUTENS, KOrha eMKOCTb COAEPXMWT TOMbKO 3amnosiHUTeNb W BOAy).
Ay- G =Ac (cogepxaHue Bo3ayxa B 6ETOHHOI cmecH).

PucyHok 1— Mpu6op Ans meToga BOASHOro ctonba

5.1.2 OfHO 3 cnefyrWnX CPeACTB YNIOTHEHUA GETOHHOI cmecu:

a) ry6uHHbIN (LWTbIKOBOI) BUGPATOP C MUHMMAasIbHOW YacToTol okono 120 My (7200 LMKAOB B MUHYTY).
OvnameTp Bubpatopa He f0/KeH NpeBbllwaTtb NpubaAn3nTensHO 1/4 HaMeHbLLero pasMmepa ucnbliTyeMoro obpasua;

b) BUGpONowWwaaka ¢ MUHUMasbHOI YacToTol okono 40 Iy (2400 LMKNOB B MUHYTY);

C) WTbIKOBKA C KPYroBbIM MOMNEPeyYHbIM CeYeHuneM, npsmas, M3roToBJeHHas M3 cTanu, umerowas gua-
MeTp 0KOM0 16 MM ¥ ANUHY 0KO/10 600 MM, C 3aKpYr/1IeHHbIMW KOHLaMW;

d) WTbIKOBKa NpAMas, U3roToB/ieHHaa U3 cTanu, uMeroLlasa KkeagpaTtHoe nonepeyHoe cevyexHve npuoéau-
3UTesIbHO 25 * 25 MM 1 4nunHy okono 380 MM.

5.1.3 CoBOK WMpuHO okono 100 mm.

5.1.4 CtanbHas Kenbma.

5.1.5 EMKOCTb AN CMeLWunBaHusA, NA0CKWI TBEpAbIA NOALOH, U3rOTOBMEHHbI U3 Heabcopbupytowero ma-
Tepuana. He nogjaroLeroca 66ICTPOMY BO34ENCTBUIO LLeMEHTHOrO Tecta. OH JO/KEH UMeTb COOTBETCTBYHOLLNE
pasmepbl 414 TWaTeNbHOro CMeLMBaHUsl 6ETOHHOW CMecu C MOMOLLLbIO COBKOBO onaThl C KBaApaTHO KPOMKOIA.

5.1.6 CoBKoBas npAMOyrosibHas nonara.

MpumevaHne — T[psamoyrosnbHas d)opma nonaTbl Heobxoauma ANA obecnevyeHns Ka4eCTBEHHOTO nepemMewn-
BaHUA MaTepunanoB B EMKOCTHU.
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5.1.7 3anonHutenbHas Hacagka.

[ns ynpouweHna 3anonHeHna AonyckaeTca UCNONb30BaHWe 3a710/HUTENbHOW Hacafku, NA0THO NPUCOo-
€JMHEHHOI K eMKOCTH.

5.1.8 EMKOCTb C HOCMKOM 06beMOM OT 2 A0 5 /1 ANS HanosIHeHMsA 060pyA0BaHNSA BOLOA.

5.1.9 lepeBAHHbIA MONOTOK N3 MSATKUX APEeBECHbIX NOPOA,.

5.2 TlpoBepeHue ncnblTaHnA

5.2.1 Ot6op o6pasuos

Mpo6bl ANs ncnbiTaHWn 6ETOHHOI cMecu nonyyakT B cooTBeTcTBMU ¢ EH 12350-1. Mepep npoBeaeHu-
eM UCnbITaHMa Npobbl NepeMeLllmnBaoT.

5.2.2 HanonHeHne OMKOCTU M yNAOTHEHUE GETOHHOW cMecK

C nomoublo coBka 6ETOHHYIO CMeCb YKNaAblBalT B EMKOCTb TakuM 06pa3om, 4To6bl BbITECHUTbL MaKCH-
MasibHO BO3MOXHOE KOJIMYECTBO 3axBayeHHOro Bosfyxa. B 3aBUCMMOCTU OT KOHCUCTEHLUMM U MeToda YnoT-
HEeHUA 6eTOHHOI CMecu eMKOCTb HaMnoJIHAKT B OAUH UAN HECKO/IbKO CMOEB A0 AOCTUXEHUS NOJIHOTO CXaTus,
cnepys o4HOMY M3 MeTOA0B, PACCMOTPEHHbIX B 5.2.3 nnun 5.2.4.

Kak npaBwio, HanosiHeHWe 6eTOHOM C KOHCUCTEHUWel, aKBMBANIEHTHOI knaccy ocajku S3 unu Bbiwe,
NPoOBOASAT B OAUH C/ON. B cnyyae npuMeHeHna caMmoynioTHAKLWerocs 6eTtoHa He NPUMEHSIOT MexaHu4yeckoe
cxaTue nau cxaTne BpPYUYHYK B npouecce Hano/IHEHWA WU NOC/e HanO/HEHUS eMKOCTK.

MpumeyaHune 1— MONHOMO CXaTUA AOCTUTAIOT C UCNOMb30BAHNEM MEXAHUYECKOW BUGpaLMK, KOr4a Ha NoBEPX-
HOCTW GETOHHOW CMecH He NOSBMSAITCS KPYMHble Ny3blpbKi BO3AyXa, NOBEPXHOCTb CTAHOBUTCSH OTHOCUTENIbHO rNazKol 1
POBHOI4, 1 OTCYTCTBYET M3GLITOYHOE PACC/IOEHME.

MpumeuvyaHnne 2 — Yucno ygapos, Heo6x0,q|/|M0e ANA NOJSIHOTO CXaTusd KaXxaoro csoa BpPy4vHyr, 3aBUCUT OT
KOHCUCTeHUUU 6eTOHHOI cmecH.

MpuMmeuyaHne 3 — Bonee Nogpo6HOE PYKOBOACTBO N0 METOAAM YNIOTHEHUSI 6ETOHHbLIX CMeceli ¢ pasnuyHoii
KOHCUCTEHLMEN NI OT/IMBAEMbIX B EMKOCTY Pa3/INYHbIX PA3MEPOB MOXET 6biTh YCTAHOB/IEHO B HOPMATUBHbIX JOKYMEH-
Tax. [eiCTBYIOLMX HA HALMOHAILHOM YPOBHeE.

MpumeyaHne 4 — Konnyectso matepuana, UCNosib3yeMOro B NOCNEeAHEM COE, [OMKHO 6biTh LOCTATOUYHBIM
AN Hano/IHeHUs eMKOCTW 6e3 BO3HUKHOBEHWS HEOGXOAUMOCTU YAaneHus W3NUWKOB Matepuana. MNpu Heo6xoAMMocTu
fonyckatTcs fo6asneHne He6obLOro KonmyecTsa 6ETOHHONM cMecn U fanbHeliwee yNaoTHEHUE 40 HANO/THEHUSI EMKO-
CTW. HO cnefyeT n3beratb yfaneHus U3NNLLKOB MaTepuana.

5.2.3 MexaHunyeckoe ynaoTHeHue

5.2.3.1 YnnoTHeHMe c ucnonb3oBaHMeM ry6uHHOro Bmbparopa

Bubpauunio NpMMEHSAIOT Ha NPOTAXEHUN MUHMMaIbHOTO Nepuoaa, Heo6Xxo4MMOro ANA AOCTMXEHUSA NOM-
HOro ynnoTHeHus 6eToHHO cmecwu. M36erai0T YpesmMepHOro ynaoTHeHWs Bubpauueli, KOTOpPOe MOXeT Bbl-
3BaTb NOTEPIO BOBJIEYEHHOIO BO3AyXa.

MpuMmeuyaHne 1— CneayeTco6n0aaTb OCTOPOXHOCTb, YTO6LI HE NOBPEAUTL eMKOCTb. BUGpaTop fo/mKeH 6biTb
BEPTUKA/IbHLIM 1 HE JO/DKEH KAacaTbCs AHA WM CTEHOK EMKOCTU. PeKOMeHAyeTCs UCMO/b30BaTh HAMOMHATEILHYIO pamy.

MpuMeuyaHne 2 — JlaGopaTopHble UCCNEA0BAHUSA MOKa3anu, YTo credyeT NPosiBAATL 0COBYI0 OCTOPOXHOCTb
npy UCMOb30BAHUM Ty6UHHOTO BUGPATOPA 41 UCK/IIOUEHNSI NOTEPU BOB/IEYEHHOTO BO3AyXa.

5.2.3.2 YnnoTHeHWe ¢ ucnonb3oBaHMem Bubponiowagkm

Bubpauuno NpUMEHSIIOT Ha MPOTAXEHUU MUHMMANbHOrO nepuofa, Heo6Xo4MMOro ANS AOCTMXKEHUS
NOSIHOTO YNNOTHEHNA 6eTOHHON cMecn. EMKOCTb cnegyeT 3akpenuTb WAWM HafEeXHO YCTaHOBWUTb Ha BUOpPO-
nnowagke.

M36eraoT 4ype3MepHoro ynaoTHeHUs Bubpawmein, KoTopoe MOXET Bbi3BaTb NOTEPH BOB/IEYEHHOTO BO3AyXa.

5.2.4 YNNnoTHEHWe C NCNONb30BaHWEM WTbIKOBKN MNN TPaM6OBKHK

PaBHOMepHO pacnpefensatoT yaaps! WTbIKOBKA WX TPaMBOBKM NO NonepevyHomy ceveHunio gopmel. Mpo-
BEPSAKT. YTO WTbIKOBKA UM TpamboBKa He yaapsieT AHO eMKOCTM NPU YNJIOTHEHWW NEPBOro CM0A U He NPOHU-
KaeT B 3HAUYMTENbHOWN CTEeNeHN B HMXenexaulinin cnoit. Kaxablii cnoi ynnoTHAT MUHUMYM 25 yaapamu. Ans
yAaneHns Nonocteil 3axBayeHHOro, a He BOBJIEYEHHOrO BO3Jyxa Noc/ne YN/JOTHEHUS KaXAoro cnos crerka
NOCTYKMBAKT NO CTEHKAM €MKOCTU fepeBAHHbIM MOJIOTKOM A0 UCHE3HOBEHUS KPYMHbIX My3blpbKOB BO3JyXa Ha
NOBEPXHOCTN U yCTpaHeHus yrny6neHnin, octaBneHHbIX WTbLIKOBKOW AN TpaM6bOBKOIA.

5.2.5 N3mepeHune cogepxaHua Bo3ayxa

Mocne ynnoTHeEHNS GETOHHON CMEeCU C MOMOLLbI LITHIKOBKA CHUMAKT U3NULWEK A0 YPOBHA BepxHel
4acTun eMKOCTU W CrIaXnBalT NOBEPXHOCTb KEbMOIA.
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TwaTenbHo ounwaoT paHubl EMKOCTU U COOPHON KpbIWKK. Mpu OTCYTCTBUU pacnbinTens noMmewawT
OTK/IOHAOLWYICA NNACTUHY B LeHTpe Ha 6ETOHHY CMeCb Y HaXXMMaloT Ha Hee. 3akpennsawT CO60PHY KpblLl-
Ky. MpoBepsT HAAEXHOCTb repMeTM3auny Mexay KpbllKo U eMKocTbio. O60opyAoBaHne HanoHAKT BOAON
1 cnerka nocTykMBaloT MO CTeHKaM eMKOCTU fiepeBAHHbIM MOJIOTKOM 414 yAasieHus Bo3ayxa, npunerawouero
K BHYTPEHHEeW NOBEPXHOCTU KpbIWKK. N3 LMNMHAPUYECKOro pe3epByapa CAnBakT BOAY Yepe3 Manblil knanaH
Npu OTKPLITOM BbINYCKHOM OTBEPCTUM ANA BO3AyXa [,0 HY/IEBOro ypoBHA. 3akpbiBalOT BbINYCKHOE OTBEpCTUE
Ansa Bosfdyxa u cosfalT paboyee gasneHne P nocpeacTtBom BO3AYLWHOro Hacoca. CHUMalOT nokasaHue co
CTEKNSAHHOW n3MepuTenbHol Tpyoku /), n copacbiBaloT gaBneHne. CHoBa CHUMAKT NokasaHne CO CTEKNAHHOM
n3mepuTenbHoi Tpy6ku. Ecnu nokasaHue h2S 0,2 % coaepxaHusi Bo3ayxa, perucTpupyoT 3Hadyenue 1, - h2
Kak OTHOCUTeNbHOE cofepxaHne Bo3gyxa. AV ¢ TouHocTbi Ao 0,1 % copepxaHusi Bosgyxa. Ecnu h2> 0.2 %
cofilepxaHusa Bo3fayxa, CHoBa co3falT pabouee fasneHne P, cHUMas co CTEKNAHHOW M3MepUTeNbHOW Tpy6Kn
nokasaHue /131 utorosoe nokasaHue /)4 nocne céopoca gaeneHus. Ecnu fi4- h2s 0.1 % coaepxaHus Bo3ayxa,
perucTpupytoT 3HaueHune JI3- J14Kak OTHOCUTEIbHOE coaepxaHue Bosayxa. Ecnm J14- h2>0.1 % copepxaHus
BO3JyXa, BO3MOXHO Hannume yTeuku, U UCNbiTaHNEe He YYUTbIBatoT.

6 MeTon M3MepeHUs gaBrieHus

6.1 O6opynoBaHue

6.1.1 Npubop ANA n3MepeHna gaBneHns

Mpnbop, NnpuMep KOTOPOTro NokKasaH Ha PUCYHKe 2, COCTOUT U3 C/IeAyOLWNX 3/1IEMEHTOB:

a) EMKOCTb — uunuHapuyecknii pesepayap ¢ aHLeM, W3rOTOB/IEHHbIW U3 CTann WAW ApYroro TBep-
[oro metanna, He nogjatowerocs 6bLICTPOMY BO3AENCTBUIO LLEMEHTHOrO TecTa, HOMUHaIbHbIM 06bEMOM He
MeHee 51 1 OTHOWEHNEM AnamMeTpa K BbicoTe He meHee 0,75 1 He 6onee 1.25. HapyxHblli 06040K N BHYTPEH-
HUe MOBEepPXHOCTW pe3epByapa obpabaTbiBaloT wingosaHnem. EMKOCTb 1 cOOpHas KpbllKa AO/KHbI ObITb
BOAOHENPOHMLaeMbIMUK, NOAXOAAWMMMN ANa obecnevyeHns gaBneHns npuénmsntensHo 0,2 MMa (H/mMm2);

b) C60opHas Kpbllka — TBephas KoHycoobpa3Has KpblllKa, N3roTOBMIEHHAn W3 CTaau Wau LpYroro Teepao-
ro MeTanna, He nogaatoLerocs 66ICTPOMY BO3ENCTBUIO LLIeMEHTHOTO TecTa. HapyXHblii 06040K, H/KHIOK NMOBEpX-
HOCTb (hN1aHua 1 BHyTpeHHWEe NoBepPXHOCTK obpabaTtbiBatoT WangosaHnemM. Kpbllika foMKHa UMeTb BO3MOXHOCTb
repMeTUYHOro KpenaeHns K eMKocTy 6e3 3axBaTblBaHUs BO3[yxa B MeCcTe CoeMHEHUS (haHLEeB KPbILIKN N eMKOCTH,

c) 3ameputenb fgaBneHus (MaHoOMeTp), 3aKpeneHHbli K CO0PHON KpblLKe, rpajynpoBaHHbIii Takum 06-
pas3om. 4yTobbl Moka3biBaTb cofepxaHue Bosgyxa ot 0 % M MUHUMYM Ao 8 %. npegnoyTutensHo Ao 10 %.
Lkana maHomeTpa fo/xHa 6bITb rpagynpoBaHa cnefyouwmm o6pa3om:

0% 00 3% .coocvvviiiciinne 0.1%
3% 006 % .cocvviiiiiens 0.2 %
6% 00 10 % ..coeovvriinne 0.5 %

d) Bo3AyLlWHbIA HAcoc, BCTPOEHHbI/i B COOPHYIO KPbILLIKY.
Mpn6op A8 U3MepeHns AaBneHns rpagynpyloT BO BPeMS UCNbITaHUs, UCMNO/b3Ys METO/ N0 NpUioxeHuo D.

| — «nanam J1; 2 — «nanam 8 : 3 — Hacoc: 4 — OCHOBHOM
BbIMYCKHOI knanaH ANns Bo3fyxa; 5 -- MaHOMeTp:
6 — BO3AylWHas Kamepa: 7 - KaanaH Ans BbiNycka BO3AyXa;
8 — 3aXVWMHOe yCTpoiicTBO. 9 — yANnHUTENbHAas Tpy6ka
AN KOHTPONILHOM TapupoBKu: 10 — eMKOCTb

PucyHok 2 — lMpubop Ans metToAa U3MepeHns AaBneHuns
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6.1.2 CpeACTBOM yn10THEHNA 6ETOHHOI CMecu MOXeT 6biTb OHO U3 CefYLuX:

a) rNy6uHHbIN (LW TbIKOBOW) BMGpATOpP C MMHUMAabHOM YacToToin okono 120 Iy (7200 uMkKNOB B MUHYTY),
AvnameTp Bubpartopa HO J0/KEH NpeBbiWaTb NPMGAN3NTENBHO 1/4 HaMMeHbLero pasMepa UCNbLITYemMoro 06-
pasua,

b) Bubponaowagka ¢ MUHMUManbHOM YacToToi okono 40 'y (2400 UMKNOB B MUHYTY);

C) WTHLIKOBKA C KPYI/IbIM MOMNEPEYHbIM CeYeHneM, npsamas, n3roTosfieHHasa u3 ctanu, uMmewLwas guameTp
0K0/10 16 MM 1 AN1MHY 0KOM10 600 MM, C 3aKpYr/IEHHbIMU KOHLaMW;

d) Tpamb60BKa NpaAmMasn, U3roToBeHHas U3 ctanu, uMetoLasa keagpaTHoe nonepeyHoe cevyeHne npuéau-
3UTeNbHO 25 x 25 MM 1 gNnHy okono 380 mMM.

6.1.3 CoBOK AN 0T60pa Npo6 WupuHOi okono 100 mm.

6.1.4 CtanbHasa Kenbma.

6.1.5 EMKOCTb ANA CMELUNBAHNA — NJIOCKWIA TBEPAbIA NOAAOH, M3rOTOB/IEHHbIV M3 Heabcopbupylolero
maTepuana, He nogjatoLierocsi 6bICTPOMY BO3AeiCTBMIO LLeMeHTHOro Tecta. OH A0/KEeH UMeTb COOTBETCTBY-
lowmne pasmepbl 4Na TwaTenbHOro CMeLwWwmnBaHna 6eTOHHOW CMecu C NOMOLLbIO COBKOBOW nonaTtkl C KBagpar-
HOW KPOMKOWA.

6.1.6 CoBkoBas npsiMoyrosibHas sonaTta.

MpumeuvyaHne — TllpaAMoyrosibHas (bOpMa nonatbl Heob6xoauma Ana obecneyeHns Ka4eCTBEHHOTO nepemMmewn-
BaHMA maTepuasioB B EMKOCTU.

6.1.7 Pe3nHOBbIV BNpbiCKMBaTENb, MOAXOAALWMNIA A1 BNPbICKMBAHUS BOAbl B €MKOCTb Yepe3 kianaH A
nnun knanaH B.

6.1.8 lepeBAHHbI/A MONOTOK C MATKUM GOIAKOM.

6.1.9 3anonHuTenbHas Hacafka.

[Ons ynpouw,eHna 3anosiHeHuMa AONYCTUMO MCMNO/Mb30BaHWe 3anofMuTeNnbHOW Hacafku, NAOTHO NpuUCOo-
ef\MHEHHOW K eMKOoCTH.

6.2 TlpoBefeHue ncnblTaHNA

6.2.1 OT6op ob6pasuos

McnbiTyemblii o6pasel, 6eTOHHON cMecu nosyvarT B cooTBeTcTBUMM ¢ EH 12350-1. MNepen npoBeaeHnemM
nucnelTaHna obpasel, nepemelumsaT.

6.2.2 HanosiHeHNe OMKOCTW U yn/JIOTHEHNEe 6EeTOHHOW cmocK

C nomoublo coBKa yknaablBaloT B eMKOCTb 6ETOHHYI CMeCb TakuM 06pa3om, 4ToObl yaanuTb Makcu-
MasibHO BO3MOXHOE KO/IMYEeCTBO 3axBayeHHOro Bo3fyxa. B 3aBUCMMOCTU OT KOHCUCTEHUMM U MeToda YnoT-
HEeHUA 6eTOHHOI CMecu eMKOCTb HanoIHAKT B OA4UH UAN HECKONbKO CNOEB A0 AOCTUXEHUS NOMHOMo CXaTus,
cnepys oAHOMY M3 MeTOLO0B, PACCMOTPEHHbIX B 5.2.3 nnn 5.2.4.

Kak npaBwio, HanosiHeHWe 6€TOHOM C KOHCUCTEHUWel, aKBMBANEHTHOI knaccy ocajku S3 unu Bbiwe,
nNpoBOASAT B OAUH CM0N. B cnyyae npumeHeHns camoynnoTHaoLWerocs 6eToHa He MPUMEHAIDT MexaHnyeckoe
cxXaTue uau cxatme BPYUHYH B Npouecce Hano/IHEHWUA WU NOC/e HaNO/HEHUS eMKOCTK.

MpumeyaHune 1— MONHOMO CXAaTUA AOCTUTAIOT C UCMOMb30BAHNEM MEXAHUYECKOW BUGpaLMK, Korga Ha NnoBepx-
HOCTW GETOHHOW CMecH He NOSBMSAITCS KPYMHble Ny3blpbKi BO3AyXa, NOBEPXHOCTb CTAHOBUTCS OTHOCUTENIbHO rNazKol 1
POBHOIA, 1 OTCYTCTBYET M3GLITOYHOE PACC/IOEHME.

MpuMmeuyaHue 2 — Yncro yaapos, HEOGXOANMOE AJ15t MOSHOTO YIIOTHEHUS! C/I0S BPYYHYIO, 3aBUCUT OT KOHCU-
CTeHUUN GETOHHOI cMecH.

MpumeuyaHune 3 — Bonee NoAPOGHOE PYKOBOACTBO MO MeTOAaM YN/IOTHEHUSI GETOHHbLIX CMECei ¢ pasnnyHoii
KOHCUCTEHLUMER nnm oTanBaemMblX B eMKOCTW pas/iniHbIX pasMepoB MOXeT 6blTb YCTAHOB/IEHO B HOPMATUBHbIX AOKYMEH-
Tax, 4eNCTBYIOLMX HA HALWOHANbHOM YPOBHE.

MpumevyaHne 4 — Konnyectso matepuana, UCMosb3yeMoro B nocnegHem crioe, [OMKHO 6biTb AOCTATOYHbIM
AN HaMOSIHEHUS! eMKOCTU 6e3 BO3HWKHOBEHUSI HEO6XOAMMOCTU YAaneHus W3NUWKOB Matepuana. MNpu Heo6xoAMMOCTM
fonyckatTcs fo6aBieHne HeGobLWOro KonnyecTsa 6€TOHHON cMecn 1 AanbHelilwee yNI0THEHNE [0 HANOTHEHNS eMKO-
CTW, HO cnegyeT usberatb yfaneHus U3NNLLKOB MaTepuana.

6.2.3 MexaHn4yeckoe ynjaoTHeHNO

6.2.3.1 YNNnoTHeHWe ¢ Ucnonb3oBaHueM rny6uHHoro subpartopa

Bubpaunio NpUMEHST Ha NPOTAXEHUN MUHUMaNIbHOTO nepuoaa, Heob6xoaMMoro 4na AOCTUXEHUA NON-
HOro ynnoTHeHUs GeTOHHOI cmecu. M36erarT Ype3MepHOro ynaoTHEHUS BubGpauueli, KOTOpoe MOXET Bbl-
3BaTb NOTEPIO BOB/IEYEHHOrO BO3AyXa.
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MpumeuvaHne 1— CnepgyeT cobnogaTb OCTOPOXHOCTb, YTO6GbLI HE NOBPEANTbL EMKOCTbL. Bubpartop fo/xeH 6biTh
BepPTUKa/IbHbIM 1 He [O/DKEH KacaTbCa [Ha AN CTEHOK eMKOCTU. PeKoMeHAyeTcsi MCMOMb30BaTh HANOMHUTE NbHYIO pamy.

NMpumeyaHue 2 — J/labopaTopHble UCCNEAOBAHNS NOKa3anu, YTo cnedyeT NpPosiBNATb 0COBYH OCTOPOXHOCTb
npu UCNonb30BaHUN rNyGUHHOTO BUGpaTopa, YTo6bl N36exaTb NOTEPV BOB/IEUEHHOTO BO3AyXa.

6.2.3.2 YnnoTHeHue ¢ ucnonb3oBaHnemM Bubponaowasku

Bubpauunio NpMMEHAT Ha NPOTSXEHUU MWUHUMaNbHOro nepuoga, Heo6XxoAUMOro AN AOCTUXEHUA
NOJSIHOTO YNNOTHEHUA GETOHHOW cmecu. EMKOCTb crieayeT 3akpenuTb WAW HafeXHO YyCTaHOBUTb Ha BUGPO-
nnowagke.

N36eraoT 4ype3MepHOro ynjaoTHEHNA BuGpaLmein, KOTopoe MOXeT Bbi3BaTb NMOTEP BOB/IEYEHHOTO BO3-
ayxa.

6.2.4 YNnNnoTHeHMe ¢ UCNONb30BAHUEM W TbIKOBKN MAN TpaM6OBKHU

PaBHOMepHO pacnpefensaT yaaps! WTbIKOBKM UK TpamMbOBKM NO NOMNEepeyHoMy ceyeHunto gopmel. MNpo-
BEPSAIOT, YTO LWITLIKOBKA MM TpamboBKa He yaapseT HO eMKOCTW Npu YNIOTHEHUN NEPBOrO C/I0A U HE NPOHU-
KaeT B 3HAUYUTENbLHOW CTENEHN B HMXenexaliunin cnoin. Kaxablii cnoin ynnoTHAT MUHUMYM 25 yaapamu. ins
yAaneHns nonocteli 3axBayeHHOro, a He BOBJIEYEHHOTO BO3Jyxa NOC/e YN/JIOTHEHUS KaxAoro cfosi cnerka
NOCTYKMBAKT MO CTEHKAM €MKOCTU filepeBAHHbIM MOJ/IOTKOM [,0 NCHE3HOBEHUSA KPYMHbIX NYy3blpbKOB BO3AyXa Ha
NOBEPXHOCTW U yCTPaHeHUs yrny6neHunii, ocTaBNeHHbIX WTbLIKOBKON NAn TpamM6GOBKOA.

6.2.5 N3mepeHne copepxaHnga sosgyxa

Mocne ynnoTHEHNA GETOHHOI CMEcU C MOMOLLbI TPaMOOBKM CHUMAKT W3NULWEK A0 YPOBHA BEPXHEN
4acTy eMKOCTU M CrnaxmBalT NOBEPXHOCTb Ke/bMOIA.

TwaTtenbHo ounwwaloT hiaHLbl EMKOCTU M COOPHO KPbILWKX. 3aKpenasiioT COOPHYI0 KpbilWwKy. MpoBepsioT
HafeXHOCTb repmMeTun3annmy Mexay KpbllKOW 1 eMKOCTbi. 3aKpbiBaloT OCHOBHOW BbIMYCKHON KnanaH 415 BO3-
Ayxa 1 oTKpbIiBalT KnanaHbl A 1 B. C nomowblo BNpbickuBaTens yepes knanaH A uau B BnpbiCKMBalOT BOAY
[0 NoABNEHNA BOAbl U3 ApYroro knanaHa. Cnerka nocTyknsalT No 060pyA0BaHUI0 AepPeBAHHbIM MOJIOTKOM
[0 BbITECHEHMS 3axBayeHHOro Bo3ayxa. 3akpbiBaloT BbINMYCKHON knanaH ANns BO3AyXa Ha BO3AYLWHOW kaMepe
1 HakaumBalT BO34yX B BO3AYLUHYIO KAMepy A0 COBMaAEeHNA CTPeNkn MaHoMeTpa ¢ nokasartenem HavyasibHOro
faBrieHus. B TeyeHne HECKOMbKMX CEKYHA OXnaXAalT CXaTblii BO34yx A0 TemnepaTypbl Okpyxatoliein cpe-
[bl, NOC/e 4Yero cTabunmsnpyoT CTPenky MaHoMeTpa Ha nokasaTese Havya/lbHOro AaBfieHus nocpeacTBoM
JanbHelilWero HakauMBaHUa MW BbiNycka BO3Ayxa No Mepe HeobXxoaMMocTU. Ha NpoTAXeHWu faHHOro npo-
Luecca fepeBAHHbIM MOJIOTKOM C/ierka nocTyKMBalT N3MepuTeNnbHbIi npnbop. 3akpbiBatoT knanaHbl A u B un
OTKpbIBAOT OCHOBHOI KnanaH Ans Bo3gyxa. Pe3ko nocTykMBalT Mo CTeHkaM eMKocTu. B npouecce nerkoro
NOCTYKMBAHWSA CHUMAOT YyCTaHOB/IEHHOE MnokKa3aHue MaHoMeTpa, KOTOpoe COOTBETCTBYET OTHOCUTENbHOMY
NpoUEHTHOMY cofepxaHuto Bo3gyxa A, Ha 0,1%. OTkpbIBalOT knanaHbl A n B. gna Toro 4to6bl c6pocuThb AaB-
neHne. nepej TeM Kak CHUMaTb COOPHYIO KPbILLKY.

7 BbluncneHne n o6paboTka pe3ynbLTaToB

CopepxaHue Bo3fyxa UCMbITYeMOro o6pasua: BbIUUCAAIOT COAepXaHue Bo3ayxa 6€TOHHOW cMecn B eM-
KkocTn. Ac, no coopmyne (1).
AC=A,-G. (1)

roe A, — OTHOCMTeNbHOe CoAepXaHue Bo3ayxa UCnbiTyemoro o6pasua;
G — nonpaBouHbIii KOIPPULMEHT 3anonHnTens. Ecnm G He MonydeH NyTeM U3MepeHUst U He yCTaHoB-
/IeH B HOPMATUBHOM [OKYMEHTE, eliCTBYIOWEM Ha HALMOHAIbHOM YpOoBHE, TO G = 0.
CogepxaHue Bo3fyxa BblpaxaloT B NPOLEHTHOM OTHOLWEHUN C TOYHOCTbI0 A0 0.1 %.

MpumeyaHne — MeToabl onpeAeneHNs NOMPaBOYHOrO KOAULUMEHTA 3ano/IHUTENS YyCTaHOB/EHbl B Npu-
noxeHusax A n B.

8 MpoToKON UcnbiTaHU

MpPOTOKON UCMbITAHMIE AOMIKEH COAEpXaTh:

a) HaMMeHoBaHue ucnbiTyemoro o6pasuya;

b) MEeCTO NPOBEAEHMUS UCMbITAHUS;

C) AaTy W BpeMs NpOBEeAEeHUs UCTbITaHuUS;

d) u3mMepeHne NOABMXHOCTM UCMLITYEMOro 06pasya;
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B) MeToZ YN/I0THEHWS;

f) nonpaBoYHbIli KO3hpuuneHT 3anonHutena G: ecnn G = 0, KO3IPPULMNEHT HE BHOCAT B NPOTOKON

NblTaHWA:

) o603HayeHne MCNonbL3yeMoro MeToAa UcnbiTaHWs, TO eCcTb MeToj BOASAHOro ctonba unn meTof ms-
MepeHus faBneHns.

h) paHHble, OTHOCAWMECS K OTAENIbHOMY UCNbITAHWUIO, HANpUMep OTMeTKa BbICOThI;

i) ycTaHOB/IEHHOE cofepxaHue Bo3gyxa € To4yHocTbio o 0.1 %:

j) nto60e OTKNOHeHWEe OT CTaHA4ApPTHOro MeToja UCNblTaHus;

k) yTBEpXAEHME Nnua, NPOBOAALLENO UCNbITAHUE, O COOTBETCTBUN X0A4a NPOBEAEHUSA UCMbITAHNA HACTo-
auemMy cTaHgapTy, 3a UCKIKYeHMeM YKa3aHHOro B MepeyuncneHnn j).

MpoTokoN NCNbITaHNIA MOXET AONONHUTENIbHO COAEepXaTb;

) TemnepaTtypy o6pasua 6eTOHHOW CMecK Nocse cMewmnBaHua (BbIGOPOUHO);

T) npouyne ykazaHusa 0 cOCTOsiHUM o6pasua (BbI6OPOYHO).

9 TouyHOCTbL mMeTOAa

9.1 MeToa BOAAHOrO cToNn6a

TouHble faHHble NpefcTaseHbl B Tabnuue 1. X npuMeHsaioT 4N1a n3MepeHus cogepxanus Bo3gyxa 6e-
TOHHOI cMecU, B3sTOI U3 ofHOro o6pasua 1 ynoTHEHHOI BPy4YHYl0, NOCPECTBOM MeTofa BOASIHOTO cTon6a
¥ NPU NONYYEHNUU KaXKAOM0 pesynibTaTa UCMbITAHUS U3 OAHOKPATHOrO ONpeAeeHns CoAepXaHus Bo3ayxa.

Ta6nuuya 1— TouyHble AaHHble A4NA U3MEPEHUSA COAEepXaHUA BO3AyXa

Ycnosusi NoBTOpsemMocTn Ycnosusa BOCNpOU3BOAMMOCTYN

0
YpoBeHb. % - n < R.
% % % %
5.6 0.16 0.4 0.45 1.3

MpumeuyaHune 1— TouHble AaHHbIE GbIIM ONPEAENEHbl Kak YacTb aKcnepuMeHTa B CoegMHEHHOM KoposieBCTBe
B 1987 n. rge 6bi1U NOMYyYeHbl B HECKOJIbKUX UCMbITAHNSX, & 3aTeM ycTaHoB/eHbl B BS 1881. B akcnepumeHTe Gbian 3a-
feilicTBoBaHbl 16 onepatopoB. BETOHHbIE CMECW M3TOTOB/SAN C UCNO/b30BaHNEM OGLIYHOTO MOPTIAHALEMEHTA, necka
LOMUHBI P. TeM3bl U KpynHoro 3anonHutens (10 Mm u 20 MM) 4ONIUHBI p. TEM3bI.

MpumeyaHue 2 — Pasnuune pesynbTaToB [BYX UCMbITaHUi 04HOrO o6pasla, NPOBOAUMbIX OLHVM Ooneparto-
POM. UCNONb3YILWMM OANHAKOBOE 06OpYAOBaHME, B TeHeHWe HaWMEHbLUEro A0NyCTUMOro NPOMeXyTka BPeMeHu npe-
B30T 3HAYEHME NOBTOPSIEMOCTY T B CPEAHEM He 6Gosee YeM OAWH pas U3 20 ciyyaes B NPOLECCE 06bIYHOMO Y TOYHOTO
NpUMeHeHns meToga.

MpuMmeuaHune 3 — Pe3ynbTaTtbl UCMbITAHUI OAHOTO 06pasya, NosyyYeHHbIe B TEYEHE HaUMEeHbLIero f4onycTu-
MOTO MPOMEXYTKa BPeMEHU [BYMsi onepaTtopamu, UCMO/b3YWUMIU pas/inyHoe 060pyaoBaHue, 6yayT OT/IMYaTbCs 3Ha-
UeHneMm BOCMpPoM3BOAMMOCTU R B cpefHem He 6osee uyeM ofuH pas3 u3 20 ciyyaes B npouecce 06bIYHOTO W TOYHOTO
npuMeHeHus MeToja.

MpumeyaHue 4 — [fanbHeliwy MHOPMAaLUIO NO TOYHOCTU N ONpPefeneHnto CTaTUCTUYECKUX TEPMUHOB, UC-
nosib3yeMmbIX B CBA3WN C TOYHOCTbIO, cM. B ICO 5725.

9.2 MeToA nsmepeHus gasneHns

Ona meToga M3MepeHust 4aBeHust He CYLecTBYEeT TOUHbIX AaHHbIX.

nc-
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MpunoxexHue A
(o6a3aTenbHoe)

MonpaBOYHbIA KO3 PULMEHT 3anonHuTeNna. Metog BoAsHOro ctonba

A.1 O6uee nonoxexHne

nOI'IpaBOHHbII7I KOBCbeVILI'VIeHT 3anosiHnTena oTandyaeTca y pasinyHbixX 3anofiHMTenen, n xots Ana onpeneneHHoro
3anosiIHNTena OH oCTaeTcA 4OCTaTO4YHO NOCTOAHHbLIM, cneayeT NPoOBOAUTL NMepuoanyeckyro NpoBepky. nOI'IpaBO‘-IHbIM KO-
SCbeMLU/IeHT 3anoHNTeNnAa BO3MOXHO onpeneinTb TO/IbKO NOCpenCcTBOM UCMNbITaHNA, TaK KaK OH HE OTHOCUTCA Henocpea-
CTBEHHO K BOAOMNOINOLWEHNI0 YacTul,.

A.2 BennuuHa obpasua

OnpefensiloT NONPaBoYHbIl KO3 ULMEHT 3anoHUTENS, OKa3biBas paboyee faB/ieHWEe Ha CMeLlaHHy npoby u3
KPYNHOTO 1 MEsKOro 3anonHuTeneii B Npu6an3NTeNbHO paBHbIX NPOMOPLMAX U BNAXHOCTHbIX YC/IOBUSAX, CYLLECTBYOLNX
B 06pasue 6eToHHOI cmecn. O6pasel, 3ano/iHUTENeil NonyyalnT NPoOMbIBAHMEM LieMeHTa 13 obpasua 6eToHHO cmecu,
UCNbITLIBAEMOTO Ha CoAepxaHune Bo3dyxa, yepes 150-MKM CUTO WM C UCNOMIb30BaHNEM CMellaHHOW Npobbl U3 MesKoro
1 KPYMHOTo 3anofiHuTenell, aHanorMyHoin ucnonb3yemoii B 6€TOHHOI cMecu. B nocnegHem cry4aB BbIYUCASAOT MaccChbl
MenKoro 1 KpynHoro 3anosHuTeneidi mf u TC COOTBETCTBEHHO CAeAyoLWwmnM 06pasom.

T,= V0 Dp,.

mc=voD Pc-

rae pfmpc — nponopuunm Mesnkoro u KpynHoro 3anosiHuTesieil COOTBETCTBEHHO, BblpaXeHHble Aonei Kk Macce o6Liero
KonuyecTBa GETOHHON cMecu (3anoNHUTENN, LLEeMEHT U BoAa);
VO — o6bem emkocTu, M3 (cM. C.3);
D — nnoTHOCTb UCNbITYEMOW GETOHHOW cmecw, kr/m3, onpegensemas B cootTBeTcTBum ¢ EH 12350-6 wnun Bbl-
yncnsieMas U3 3afaHHblX NponopLmii U 3HaYeHUi NI0THOCTM MaTepMasioB 1 HOMUHA/IBHOTO COAepPXaHNs Bo3ayxa.

A.3 HanonHeHue emkocTtu

YacTWYHO HaNO/HAT EMKOCTL NpMGopa BOAOi, Noc/e Yero BBOAST CMELLAHHY0 NPo6y 3anonHUTENS HEGONbLUNMN
nopuuaMu. 70 fenarT Takum 06pa3oMm, YToGbl 3aXBaTUTb MUHUMaNbHOE KONNYecTBO Bo3ayxa. Mpu Heo6xoanMocTH f0-
NOSIHUTENBHO J06aBNAT BOAY A5 NOTPYXEHUs BCEO 3anonHuTens. Nocne fo6aBneHns Kaxaoi nopuum 6bicTpo yaans-
10T Ny3bIpPbKW, MOCNE YEro NnepeMeLlnBatoT 3anoHUTE b LWTHIKOBKOW 1 NOCTYKMBAIOT NO €MKOCTU AepeBAHHBIM MOOTKOM
NS yAaneHns 3axBayeHHOro Bo3ayxa.

A.4 OnpepfeneHve NonpaBo4yHOro KoaduruneHTa 3anonHuTens

Korga Becb 3anosiHuTesilb NOMeLLEeH B EMKOCTb, HAYMCTO BbITUPAIOT p/1aHLbl EMKOCTY U 3aKpennsatoT Kpbiwky. O60-
pyfioBaHne HanoHAIT BOAON W cnerka nocTykuBaloT N0 CTEHKaM eMKOCTY filepeBSAHHbIM MOMOTKOM 1A yAaneHns Bo3gay-
Xa. npunerawLLero K BHyTPeHHVM MOBEPXHOCTSIM 060py0BaHNA. M3 LMIVHAPUYECKOTrO pe3epByapa Yepes Masblii knanaH
npy OTKPbITOM BbIMYCKHOM OTBEPCTWMN A9 BO3AyXa CAUBAIOT BOAY A0 HY/IEBOTO YPOBHSA. 3aKpblBalOT BbINyCKHOE OTBEPCTUE
ANns BO3fyxa u co3gatoT paboyee gasnexHne P nocpecTBOM BO3AYLIHOIO Hacoca.

CHMMAaIOT nokasaHue co CTEK/IAHHONW n3MepuTenbHON Tpyobku J1,, copackiBaloT AaBNeHNe Y CHUMALOT nokasaHve J12.
MMoBTOPAIOT N3MepeHne ele pas. CHuMas nokasanusa N13n b4. CpegHee 3HadveHwue /1, - h2wu N13- bii npuHumatoT 3a nonpa-
BOYHbI KOadhhnLMeHT 3anonHuTensa G. ecnu Asa 3HadeHus (J1, - h2) n (h$-h4)He pasnuvatoTtcs 6onee yem Ha 0.1 % co-
[JepxaHus Bo3ayxa, U B JaHHOM C/ly4ae NpoBOAAT AasbHelilne onpefenerHus 40 NofyYeHns [4OCTOBEPHbIX pe3y/bTaTos.
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MpunoxeHne B
(o6sA3aTenbHoe)

MonpaBoOYHbI KO3 DULMEHT 3aN0THUTENS.
MeToa nsmepeHusa gaBneHus

B.1 O6uwee nonoxeHue

MonpaBoYHbIil KO3 OULMEHT 3aN0NHNTENA OTIMYAETCA Y Pas3/INYHbIX 3anoNiHUTeNel, n xoTa 06bluHO ANS onpeje-
NIEHHOTO 3ano/IHUTE A OH 0CTaeTCs AOCTAaTOYHO MOCTOSHHBIM, CleAyeT NPOBOANTL NepnoaMyeckyto mpoBepky. MNonpasoy-
HbIA KO3 (PULMEHT 3anoNHNTENA BO3MOXHO ONpeAennTb TONIbKO NOCPEACTBOM WCMbITAHWSA, Tak Kak OH He OTHOCUTCS He-
nocpefCcTBEHHO K BOJOMOMOLWEHNI0 YacTul,

B.2 O6bem Npo6bl 3anonHUTens

OnpeAensoT NoNpaBoYHbI KO3 MULMEHT 3an0oNHNTENA, OKasbiBas paboyee AaBneHne Ha Npody, CMeLlaHHyo 13
KPYNHOTO W MesKoro 3anonHuTeneii B Npu6AN3NTENbHO PaBHbIX KOIMYECTBAX, NPOMOPLMUSIX N BAAXHOCTHbLIX YCMOBUSIX,
cyliecTBylOLMX B o6paslie 6eToHHO cmecu. O6pasel, 3anofiHUTeNeil NonyyalT NPOMbIBAaHWEM LieMeHTa U3 obpasua
6ETOHHOI CMecu, UCNbITLIBAEMOTO Ha cofepXaHue Bo3gyxa, yepe3 150-MKM CUTO WU C UCNOJSIb30BAHWMEM CMELLIAHHOM
npo6bl MEesIKOro 1 KPYNHOTo 3anonH1Teneid, aHanormMyHoi npobe, ncnonb3yemoii B 6eTOHHOIN cmecu. B nocnegHem cnyvae
BbIUMC/ISIOT MAcChbl MEJIKOTO W KPYMHOTO 3anosiHuTeNneil T,1 TC COOTBETCTBEHHO CReAyWUM 06pasom:

m,= VODp(
mc = VOD pc,

rae P(Mpc — nponopuun Menkoro u KpynHoro 3anosiHuTenieil COOTBETCTBEHHO, BbIPaXEHHble Aoneii kK macce o6uero
KonuuecTsa 6€TOHHOI CMecH (3anoNHNTeNM, UeMeHT 1 Boaa):
Vo — 06bem emkocTu, M3 (cm. D.3);
D — NMOTHOCTL UCNbITYeMoii 6eToHHOI cMecn, kr/M3, onpeaensemas B cooTseTcTBMM ¢ EH 12350-6 nnun Bbi-
uncnseMas u3 3afaHHbiX NPONOpUNA 1 3HaYeHU NNOTHOCTV MaTepuanos U HOMUHAMBLHOTO COoAepPXaHNs
BO3AYXa.

B.3 HanosiHeHne emkocTun

YacCTUYHO HaMNOMHSIOT €MKOCTb 060pyA0BaHUA BOAOW, NOC/Me Yero BBOAAT CMeLUaHHyl npoby 3anofiHUTeNst He-
601bLWMMY NOPLUUSMU TAKUM 06pa3oM, YTOGbl 3aXBaTUTb MUHUMaNbHOE KONNYECTBO BO3AYXa.

Mpu Heo6Xx0aUMOCTU JONONHNUTENBHO J06ABNAIT BOAY A5 NOTPYXEHUS BCErO 3anonHuTens. Mocne fo6aBnexus
KaX A0 nopuum GbICTPO yAANAT Ny3blpbkW, NOCME Yero nepemMeLllnBarT 3anoHUTENb WTLIKOBKOW W NOCTYKMBAKOT MO
€MKOCTY iepeBSHHbIM MOJIOTKOM /19 YAafleHUs1 3aXBaYEHHOro BO3a4yXa.

B.4 OnpepgeneHne nonpaBo4YHOro ko3 uuyneHTa 3anoHNTens

Korga Becb 3anonHuWTesb MOMELLEH B EMKOCTb, HAYUCTO BbITUPaIOT hriaHLbl eMKOCTW U COOPHON KPbILWKK, 3aKpe-
NAAOT KPbILLKY Tak. YTO6GbI MOMYYNTb TepMeTUYHOE coeAnHeHNe. 3aKpbiBalOT OCHOBHO BbINMYCKHON knanaH ANs Bo3gyxa n
OTKpbIBaIOT knanarbl A n B. C nomolLybio onpbickuBaTens Yepes knanaH A uav B BnpbickuBaloT BOAY A0 NOSB/IEHUS BOAbI
13 Apyroro knanaHa. Cnerka nocTykmBaloT no 060pyA0BaHnI0 AepeBAHHbIM MOIOTKOM [0 BbITECHEHUSA 3aXBAYEHHOT0 BO3-
Ayxa 13 knanaHa. /13 eMKoCTu yaanaioT 06bem BoAbl, NPUGAN3NTENBHO PaBHbIi 06beMY BO34yxa, KOTOpPbIA cogepxancs
6bl B 06pasLe 6eTOHHOI cmMecK, pasmep KOTOPOro paBeH o6bemMy emKocTW. Boay n3 npu6opa ygansoT cnocobom, ycTa-
HOB/IeHHbIM B D.4 15 NOBEPOYHOro UCNbITAHNA. VIcnbiTaHne 3aBepLualoT, UCMOb3ys MeToA, YCTaHOB/EHHbI B 5.2.5.

MonpaBoyHbIil KO3PPMLMEHT 3anonHUTenss G paBeH NokasaHuWio LWKasbl COAEPXaHUA BO3fyxa MUHYC 06bEM BOAbI,
yfaneHHo 13 eMKOCTU, BbIpaXeHHbI B MPOLEHTHOM CoAepXaHnm o6bemMa eMKOCTH.

10
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Mpunoxexne C
(o6a3aTenbHoe)

pagynposBka ob6opyaoBaHus.
MeTopg BogsHoro ctonba

C.1 O6uwee nonoxeHne

C.1.1 MNoBepoyHble UCMNbITaHWs, ycTaHoBeHHble B C.3, C.4. C.5 1 C.6. NpoBOAAT BO BPEMSI NepBoHAYasbHOI rpa-
[yVpOBKM 06OpYyAOBaHUs U B /tloGoe BpeMs, Korga Heo6XOoANMO MPOBEPUTb, M3MEHWICA M 06beM rpadyvpoBaHHOIO
LUMHAPA UK emKocTu. MoBepouHoe ucnbiTaHue, yctaHoBeHHoe B C.7 1 C.8. NpOBOAAT C 4acTOTOi, AOoCTaTOUHOW ANs
NpoBEPKM MaHOMeTpa U yCTaHOB/IEHUSI UCMO/Ib30BaHWS COOTBETCTBYHOLWEro AaBneHusi P. MoBTopHas rpagyvwpoBka 060-
pyfoBaHusi TpebyeTcs Torga, Korga MecTo ero UCnosib30BaHnsa OT/IMYAETCA MO BbICOTE OT MecTa noc/efHeli rpagympoBkn
6onee yem Ha 200 m.

C.2 O6opypoBaHue

C.2.1 TpafyvpoOBaHHbIA LMANHAP M3 NaTyHWU WK ApYroro TBepPA0ro KOPPO3MOHHO-CTOMKOro MeTanna o6 beMOM OKO-
no 0,3 n. O6oa0kK UMNMHAPaA o6pabaTbiBAOT NOA4 NPAMbIM YI/IOM K OCY LUAUHAPA A0 NOSYYEHWUS r1aKoli NOBEPXHOCTU.

C.2.2 [lepxaTtenb ANs rpagyvpoBaHHOro LUAWHAPA, U3TOTOBJIEHHbI U3 KOPPO3MOHHO-CTOWKOrO Matepuana u
Nno3BO/IAOWMIA BOfge CBOGOAHO BTEKaTb B LU/IMHAP U BbITEKATb U3 LWIVHAPA B NEPEBEPHYTOM MOSTOXEHUN.

C.2.3 MpyXuUHa WNn ee 3KBUBANIEHT, U3rOTOB/IEHHbIE U3 KOPPO3MOHHO-CTOWKOrO MaTepuana u Ucnosb3lyemble Ans
YAEpXaHua uunnHgpa Ha mecTe.

C.2.4 Mpo3payHble NANTbI

[lBe xecTkune nanTbl, OAHY U3 KOTOPbIX UCNOb3YIOT B KAYECTBE KPbILKNA 415 TPafynpoBaHHOro UWIMHApPa, a aApy-
ryl0 — B KayecTBe KPbILUKN 415 eMKOCTU.

C.2.5 Becbl

[pagyvpoBaHHble BeChl, NpeAHa3HayeHHble N9 B3BelMBaHMa A0 1 Kr ¢ ToOYHOCTbIO A0 + 0.5 r B npegenax 3Have-
HWIA. UICNOMb3yeMbIX MPU UCMbITAHUN, U FPaAyMpPOBaHHbIe BeCbl, NpejHa3HavyeHHble AN B3BelwmnBaHusa Ao 20 Kr ¢ TOYHO-
CTbi0 A0 = 5 I B NpeAenax 3HaueHuid, UCNosib3yeMbIX NMPU UCMbITAHWM.

C.3 06bem rpagynpoBaHHOro uuamHapa

Vicnonb3ys Becbl, NpeAHasHavyeHHble 4159 B3BeWNBaHNA A0 1 kr. onpefensaoT 06beM rpajyvpoBaHHOro LnavHapa
nocpeAcTBOM M3MEPEHUs MacCbl BOAbl, HEOGXOAMMON AR €ro HanonHeHWs. [N 3TOW LEenn HanoNHAT B3BeLUEHHbI
LMAVHAP BOAON TemMnepaTypbl okpyxatouiei cpefpbl (0T 15 A0 25 C) 1 OCTOPOXHO HaKpbIBAIOT €ro NpefBapuTesibHO B3Be-
LUEHHOI NPo3paYHoil NAUTOI, NPoBEPAs, YTO NOA NAUTOW He 3afepPXNBatTCa Ny3blpbk1 BO3Ayxa U M36bITOK BOAbI yaaneH
[0 B3BelLMBaHNA. [laHHY0 nocrefoBaTe/lbHOCTb AeNCTBUI NOBTOPSAIOT ABa pa3a, MPOBOASAT TPU B3BELUVBAHUS HAKPbITOrO
LUWAVHAPA, HanosHeHHOro BoAoli. BblUNCNAOT cpeaHIol0 Maccy BoAbl. T,. COAepxXalleiica B HANO/IHEHHOM LUUAnHApe, 1
perucTpupyloT ee ¢ TO4UHOCTbIO 0 0.5 T.

C.4 O6bem emMKOCTH

Mcnonb3ys Beckl, NpeAHasHauyeHHble A5 B3BelWMBaHWs 40 20 K. onpefensioT 06bemM eMKOCTU NOCPescTBOM U3-
MEepEeHUsi MacChbl BOAbl, HEO6XOAMMOM 4151 €r0 HanosHeHus. s 3TON uenn Ha diaHel, eMKOCTU HAHOCAT TOHKMIA Coii
CMasku 1 noc/ne B3BeLUWBAHWS MyCTO EMKOCTU HAMOJHAT EMKOCTb BOLOI TeMnepaTypbl okpyxatwLeii cpegpl (0T 15 Ao
25 C). MNocpesCcTBOM CKOJIbXEHUSI B3BELUEHHON MPO3PaYHO MIUTLI MO BEPXHER 4acTy eMKOCTM CO34aloT BOLOHENpPo-
HULaemMoe CoefiMHEHVE, NPOBEPSIS, YTO NOJ NAUTON He 3afepPXMUBAalOTCA Ny3blpbKU BO34yXa U U36bLITOK BOAbI yAaneH 4o
B3BEWMBaHUA. [laHHYl0 MOC/IeA0BaTeIbHOCTL AENCTBUI MOBTOPSIOT ABA pasa, NPOBOAAT TPU B3BELIMBAHUS HAKPbITOrO
UMIMHAPA, HAMOIHEHHOTO BOAOW. BbIUACASIOT CPEAHIO Maccy BOAbl, T?. cofepxalieiics B HANOMHEHHOM LMAMHAPE, 1
PErNCTPUPYIOT €€ C TOYHOCTHI0 A0 5 T.

C.5 MNocTosiHHAaA BenuuuHa AaBleHns pacliuperus e

OnpegenstoT NOCTOSHHYI BENWYMHY AABNEHUS pacluypeHus NocpeacTBOM HaNoHeHWst Npubopa BoAoi (nposeps-
I0T. UTO BECb 3aXBa4YeHHbI BO3AYX YAA/IEH U YPOBEHb BOAbl HAXOANTCS TOUHO HA HY/IEBOI OTMETKE) 1 CO34aHNs LaBNEHNs
100 kMa. MokasaHue BoAsHOrO cTon6a (B NPOLEHTHOM COAepXaHun BO3ayXa) siBMSeTcA NOCTOsSHHOW BennMunHoi faBne-
HUSI paclwmMpeHus e 4as npuéopa.

Mpumevyanne — [aBneHne Bo3gyxa, okasbiBaemoe B npoLiecce AaHHOl npoueaypbl, JO/MKHO 6biTb Tpebye-
MbIM pabouymm gasneHmemM P. ycTaHoBneHHbIM B C.8. OAgHaKo B CBA3M C TEM. YTO 3Ha4YeHWe B He06xoAnMo ANns onpeje-
neHuns P nocpeAcTBOM KanMbpOBOYHON MOCTOSAHHON K, CyllecTByeT orMyeckn 3amMmKHYTbIV LIMKA AeiCTBUiA. MpakTuyecku
MN3MeHeHVe B BCNeCTBNE U3MEHEHNA P ABNsieTCS 4OCTATOYHO HEBGONbLIMM, YTOObI €ro He yunTbiBaTb. Tak kKak P 06bI4HO
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cocTtasnseT okono 100 kMa. AN peweHnsa npo6aemMbl yCTaHaBAUBAKOT faHHOe 3HauveHue. Ero ucnonb3osaHne npusoauT
K MOlyYEHUNI0 3HAYEHNS e. 4OCTaTOYHO TOUYHOrO A1 Leneli ucnbiTaHns.

C.6 KannbpoBoyHas noctossHHaa K

Kannb6poBoyHasi NOCTOSIHHAsA ABSETCA MoKa3aHMeM LiKasibl COAEepXaHusi BO3dyxa, onpefensiemMbiM B npouecce
06bIYHOV Mpoueaypbl rPagyMpoBkM U HEOBXOAUMBIM A5 MOMYyYeHUs faBfeHus, TpebyemMoro Ana HaHeceHus AeneHuit
Ha LWKany cofjepxaHus Bo3fyxa, W COOTBETCTBYeT HeMocpeACTBEHHO MPOLLEHTHOMY COZEepXaHuio Bo3fyxa, BBOAMMOTO B
€MKOCTb MOCPeACTBOM rpajyMpoBaHHOro LMANHAPA, Korga eMKOCTb HanoiHeHa BOJOW.

MocTosiHHyto K. Kak npaBuno, BbluncnawT no popmyne (C.1) (cM. npumeyaHue):

K=0.98R* B. (c.1)

rae B — MOCTOsIHHAs BE/IMYMHA faBneHusi pacwvpenus (cm. C.5);
R — 06beM rpagympoBaHHOro LMANHAPA, BbIPaXKEHHbI OTHOCUTENIbHO 06bEMA EMKOCTU U BbIUMCNISIEMbINA N0 hopmyne

R-JH.100 %
T2

rae rn, — obbem rpagyupoBaHHoro uunuHgpa (cm. C.3);
T2 — 06bem emkocTu (cMm. C.4).

MpumevyaHne — KoahduymeHT 0.98 NCNonb3yoT A8 KOPPEKTUPOBKN yMEHbLLEHUS 06beMa BO3fyxa B rpa-
[YyMPOBaHHOW eMKOCTW, Korja ero CxumaroT BOAONM, BbiCOTA KOTOPOW paBHa BbiCOTE €MKOCTW. [aHHblii KO3thuLUneHT
cocTasnseT Nnpu6nnsnTensHo 0.98 Ana emMKoCTU BbicoTol 200 MM. HaxopsLelica Ha ypoBHe Mops. [laHHOe 3HayeHue
yMeHblaeTca npnbnunsutensHo Ao 0,975 npu BbicoTe 1500 m Hafg ypoBHeM mops u go 0.970 npu BbicoTe 4000 m Hag,
ypoBHEM Mops. [laHHOe 3HayYeHne NOCTOSAHHO YMeHbliaeTcs, npubnnsntensHo Ha 0.01 Ha kaxable 100 MM yBenunueHus
BbICOTbI eMKOCTU. CnefoBartesnibHO, 3HavyeHre 0.98P BbipaxaeT pabounii 06beM rpagympoBaHHON eMKOCTH, BbIPaXeHHbIi
B MPOLLEHTHOM OTHOLUEHUN EMKOCTM NPU HOPMasibHbIX Pabo4nx ycnoBusx.

C.7 Heobxoagnmoe paboyee gaBneHue

MomelyaoT gepxarens ANs rpagynMpoBaHHOrO LUANHAPA Ha AHO YACTON eMKOCTM, B LEHTP, U Ha AepXartesb nome-
WatloT YMANHAP OTKPLITOM YacTblo BHU3. Ha UMAVHAP NOMeLLaloT CMpanbHy0 NPYXUHY 1 OCTOPOXHO 3aKPensoT KPbILLKY.

Mpunbop HanoNHAT BOAON TemnepaTypbl OKpyXatoLiei cpefbl A0 YPOBHSA, HAXOAALLEroca Haf Hy/neBol OTMEeTKOM
Ha Likane cofepxaHuna Bo3gyxa. 3akpblBaloT BbINyCKHOe OTBEPCTUE /19 BO3AyXa U HakaunsaloT BO3Ayx B npubop npubnu-
3UTeNIbHO [0 nosyyeHus paboyero gasneHus okono 100 kMa. Cnerka NOCTyKMBAKOT NO CTEHKAM U KpbIWKe AePeBAHHbIM
MOSIOTKOM NS YAANEeHUs 3aXBayeHHOro Bo3dyxa, npuerarwLLero kK BHyTpeHHUM NoBepXHOCTAM 060pyaoBaHus, v nocTe-
NeHHO yMeHbLIaloT AaB/ieHne, OTKpbiBass OTBEPCTME. YPaBHMBAIOT YPOBEHb BOAbl C HY/1EBOM OTMETKO NyTeMm C/AMBaHUA
BOAbl Yepe3 Masblii knanaH KOHYycoob6pasHOli KPbIWKX 1 3aKpbiBalOT BbiMyCkHOE OTBepCcTue Ansi Bo3gyxa. C MOMOLLbIO
Hacoca NoBbIWAKT AaB/ieHne [0 ypaBHUBAHUSA NOKa3aHWa YPOBHS BOAbl U KaiMbpoBoYHOl nocTosiHHol K (cm. C.6). Pe-
TMCTPUPYIOT AaBfieHne P. yCcTaHOB/IEHHOE MaHOMETPOM. [MoCTeneHHO yMeHbLalT AaBieHne, OTKpbiBas 0TBEpPCTUE, [0
[OCTUXEHUS HYNeBOro gasneHus. Ecnn yposeHb BOAbl BO3BpaLLaeTCcsa K NokasaHuio, coctasnsawwemy meHee 0.05 % co-
[epxaHus Bo3ayxa, fasfieHne P npuHuMaloT 3a paboyee fasneHne. Ecnv ypoBeHb BOfbl He BO3BPALLAETCS K NOKasaHuio
Huxe 0.05 % copaepxaHnsa Bo3gyxa, 060pyAoBaH/e NPOBEPSAIOT Ha YTEUKY U MOBTOPSAIOT UCMbITaHMe.

C.8 MNepemMeHHOe paboyee faBneHue

[nana3oH nokasaHuii cogepxaHus Bo3gyxa, KOTOpble MOXHO U3MepuTb onpefesieHHbIM Npr6opoM, MOXHO yBe-
NNYNTL NOCPeACTBOM OMNpejesieHns COOTBETCTBYIOLLEro NepeMeHHOro paboyero gasneHuns, HanpuMmep, ecnv gnanasoH
nokasaHuii Heo6xoAanMo yABOUTb, NepeMeHHoe paboyee AaBneHune P, aBnseTcs AaBneHneM, ANA KOTOPOro npuéop yka-
3bIBaeT NOJIOBUHY NOKa3aHWsa KaimbpoBOYHOW NOCTOAHHOW K (cm. C.6).

TouHas rpagynpoBka TpebyeT onpefeneHns NoCTOAHHO! BeNUYMHBI faBrieHns paclmpenus e (M. C.5) ANs yMeHb-
LeHHoro paboyero gaBfeHUs, HO Tak Kak U3MEeHeHMe NOCTOAHHON BENMNYMHbI AaBEHNA PacLUMPEHNS 0ObIYHO MOXHO He
yunTbiBaTb, NepeMeHHoe pabouyee jaBneHMe MOXHO onpeAenuTb B npouecce onpegeneHus paboyero gasneHuns
(cm. C.7).
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Mpunoxexne D
(o6a3aTenbHoe)

pagynposBka ob6opyaoBaHus.
MeTog nsmepeHus gasneHuns

D.1 O6wure nonoxeHns

[MoBepoyHOe ucnbiTaHne, yCTaHOBIEHHOE HWXe, NPOBOAAT TakK YacTo, Kak 3To HeobxoAnmo ANsA Toro, YTobbl Npo-
BEPUTb TOYHOCTb [EeneHuni, YKasblBalWunx cogepxaHue Bo3gyxa Ha Wkane MmaHoMmeTpa.

Mpumeyanune — Tpyn U3MEHEHNMN BbICOTbI MECTa UCMOb30BAHNA UM U3MEHEHUA aTMOCKEPHOro faBneHuns
NnoBTOpHas rpagynposka o6opyfoBaHus He TpebyeTcs.

D.2 O6opypoBsaHue

D.2.1 F'pafyvpoBaHHbIi UWAUHAP W3 TaTYyHW WK 4PYroro TBEPAOro KOPPO3MOHHO-YCTONYMBOro MeTasnia 06bemMoM
0K0/10 0.3 N1, KOTOPbI/i MOXET COCTABMSATL OAHO Lies10e CO C60PHOW KPbILLKOIA.

D.2.2 MNpospayHaa nnanta, NogxoaAwas asis Ncnosib30BaHnsa B KauecTBe KPbILWKA 419 eMKOCTHU.

D.2.3 Becbl rpaiyupoBaHHble, npegHasHayeHHble 418 B3BewWwmnBaHua 40 1 Kr ¢ TOYHOCTbLI0 A0 = 0.5 1. n rpagympo-
BaHHblE BECbI, NpeHasHaYeHHble A1 B3BewrBaHna 40 20 Kr ¢ TOYHOCTbIO A0 £ 5 T.

D.3 MNpoBepka o6bLemMa eMKocTU

O6beM eMKOCTU ycTaHaB/MMBAKOT NOCPeLCTBOM onpejesieHns Macchbl Bogbl. T2 (cMm. C.4), HeobxoaMMoWh ans ee
HanosIHeHns.

Ha chnaHel, eMKOCTV HAHOCST TOHKWI CMOI cMasku ANA co3faHnsa BOAOHENPOHNLAEMOro CoeANHEHNS MexXay npo-
3payHoil NANTON 1 BEpXHEl YacTbio eMKOCTW. HanoMHAIT eMKOCTb BOAONV TemnepaTtypbl OKpyxXatoLiei cpefbl U HakpbiBa-
10T ee Npo3payHoii NANTON ANS yCTPAHEHUS BbINYKNOro MeHncka. Y4ansoT UNULWKU BOAbI U ONpeaensitoT Maccy eMKOCTH,
Hano/IHEHHOI BOAONM, NyTEM B3BELUMBAHUS Ha Becax.

D.4 MNpoBepka geneHnin cogepxaHns Bo3gyxa Ha MaHoMeTpe

BBMHUMBAIOT yANMHUTENbHYO TPY6OKY (CM. pUcyHOK 2) B pe3b60BOe O0TBepCcTUe, PacnonoXeHHoe nog knanaHom A
Ha HWKHEW CTOPOHE COOPHOI KPbILKK, 1 3aKPENISOT KPbILWKY, NPOBEPSAS HALEXHOCTb FrepMEeTUUYHOIO YNJIOTHEHUSI MEXAY
KPbILLKOM 1 eMKOCTbI. 3aKpbiBalOT OCHOBHOI BbIMYCKHOW knanaH Ans BO3Ayxa M OTKpbIBAKT knanaHbl A n B. [lo6aBnsioT
BOAY yepes knanaH A 40 BbITECHEHUSI 3aXBa4yeHHOro BO3ayxa yepes knanaH B. HakaunBaloT Bo3ayXx B BO3AYLUHYIO kaMe-
py. Noka gaBneHve He AOCTUTHET YCTAHOB/IEHHOrO MokasaTens HavyasbHOro AaBfieHUsi. HeckonbKo CeKyH[, oxnaxaatT
cXaTblil BO3yX A0 TeMmnepaTypbl OKpyXaloLeli cpefbl, NOC/e Yero cTabuanm3npytoT CTpesiky MaHoMeTpa Ha nokasartesne
HauyanbHOro faBfieHUs NOCPefCTBOM AasbHelllero HakaunBaHusa UNKM BbiNycka BO3dyXa No mepe HeobxogmmocTu. Ha
NPOTSHXKEHWUN [AHHOTO npouecca crierka nocTyknsaloT 06bemMoMep 1 3akpbiBatoT knanaH B.

MepenuBaloT Boay 13 060pyA0BaHUS B rpagyMpoBaHHY0 EMKOCTb B KOSIMYECTBE, 4OCTATOYHOM /18 NOJSIHOTO ee Ha-
NOJIHEHWSA, WM A0 3a4aHHOIO YPOBHS, OTMEYEHHOr0 Ha Heil. Noc/e Yyero onpegensoT Maccy nepemelleHHoi Boapl. T 3,
nyTeMm B3BeLUMBaHWA Ha Becax.

B 3aBMCMMOCTW OT KOHCTPYKLMMW OnpeaeneHHoro npuéopa KOHTPOIMPYIOT MOTOK BOAbI, IM60 OTKpbIBas knanaH A n
MCMNO/b3ysi OCHOBHOI BbINYCKHOI knanaH ANns Bo3ayxa A1 ynpaBfieHusi NOTOKOM, 160 OTKPbIBasi OCHOBHOW BbIMyCKHOM
KnanaH A8 BO3fyxa v UCnonb3ys knanaH A Ansa ynpasieHust noTokoM. CopacbkiBaloT fAaBneHrie B eMKOCTU NMyTeM OTKPbI-
Tusl KnanaHa B. (Ecnu B npu6ope ncnosb3oBaHa BcnomoraTesibHas Tpy6ka 4151 HANONHEHUS TPafynpoBaHHOr0 UMAnHApPA,
OTKpbIBalOT knanaH A Takum obpasom, 4Tob6bl Tpybka OTBOAMNA BOAY B EMKOCTb, WM. B KauecTBe afibTepHATUBbI, €Cn
rpaflynpoBKa siBNsieTCs HEOTbEM/IEMOI YaCTbio COOPHOI KPbILWKM, 3aKpbIBAKOT kKnanaH A cpasy noc/ie HanosIHeHUs rpagy-
MPOBaHHOW €MKOCTU 1 OCTaB/SIOT €e 3aKpbiTO A0 3aBeplueHns ucnbiTaHna.) O6bem Bo3dyxa B eMKOCTU paBeH 06bemy
nepemMeLLeHHO BOAbl; 3aKpbIBAKOT BCE kflanaHbl, HakaunBalT BO3AYX B BO3AYLIHYI KaMepy, NoKa AaB/eHUe He JOCTUTHET
YCTaHOBJ/IEHHOTO NOKa3aTeNs HauyaslbHOro AaB/ieHusl, a 3aTeM OTKPbIBAOT OCHOBHOW BbIMYCKHOM knanaH Ans sosgyxa. Co-
AepXaHue BO3ayxa, yCTaHOB/IEHHOE MAaHOMETPOM, COOTBETCTBYET NPOLEHTHOMY coAepXaHuio Bo3gyxa. Al. B eMKOCTH,
roe Al = TAIT2 * 100%. Ecnu B pesynbTarte AByX unv 6onee onpegeneHuii nonyyawT oAUHAKOBOE OTK/IOHEHWE OT COOT-
BETCTBYIOLLEro COAepXaHns BO3fyxa, BO3BpalLaloT CTpesiky MaHOMeTpa B MOJIOXKEHNEe COOTBETCTBYHOLEro CoAgepx)aHnsa
BO3/4yXa ¥ MOBTOPSAIOT UCMbITaHWe A0 TeX Nop. Noka NnokasaHue MaHomeTpa He GyAeT COOTBETCTBOBATL rpagynpoBaHHOMY
cogepxaHutio Bosayxa B npegenax 0.1 % cogepxaHus Bo3gyxa.
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Mpunoxexnune A
(cnpaBouHOE)

CBe,quvm O COOTBETCTBUM CCbINNOYHbIX eBpOHeﬁCKMX ctTaHgapToB
HaluVWOHanbHbIM CTaHgapTam

Ta6bnunya [OA1

O603Ha4YeHNe CCbIIOYHOTO
O603HauyeHNe U HAMMEHOBaHME COOTBETCTBYIOLLEro cTaHAapTa

CTeneHb

mMexfyHapoAHoro (esponeiicxoro) COOTBETCTBUSA Poccuiickoii ®epepauyunmn
cTaHgapTa
EN 12350-1 0T FOCT P 57808—2017/EN 12350-1:2009 «MWcnbiTaHust 6ETOHHOW
cmecn. YacTb 1. OT60p npob»
EN 12350-6 oT FOCT P 57813—2017/EN 12350-8:2009 «/cnblTaHusi 6€TOHHOM

cmecu. YacTb 6. MAOTHOCTb»

NMpumeuaHue — B HacTosWel Ta6nMLe UCNOML30BAHO Crefyiollee YC0BHOe 0603HAUYEHNE CTEMNEHN CO-
OTBETCTBUSI CTAHAAPTOB:

- IOT — MAEHTUYHbIE CTAHAAPTHI.
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YK 693.542.53:006.354 OKC 91.100.30

KntoueBble cnoBa: 6eToHHAs CMecb, UCNbliTaHWe 6ETOHHON CMecu, cofepxaHue Bo3dyxa, onpegesnieHune nog,
fAaBneHuem
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