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IIpexuciioBue

Lenn, OCHOBHBIE TPUHIUITBI 1 OCHOBHOM MOPSAOK MPOBEACHUS paboT MO MEXToCyIapCTBEHHON
cragaaprusammu ycranosineHsl [OCT 1.0-92 «MexrocyaapcTBeHHas CHCTEMa CTaHIapTHU3ALUH.
OcuoBubie monmoxkenusi» U [OCT 1.2-2009 «MexrocynapcTBeHHasi CHCTEMa CTaHIapTH3AIHH.
CraHgapThl MEXKrOCyJapCTBEHHbIE, NpaBWIa ¥ PEKOMEHIAMU TI0 MEXIOCYAapCTBEHHOM
CTaHJapTU3aluu. HpaBI/IJ'Ia pa3pa60TK1/I, IPpUHATHA, TPUMCHCHUA, OOHOBJIEHUS Y OTMEHBI»

Caenenust o cranaapre

1 PABPABOTAH OAO «Hayuno-uccnenoBarenbckuil 1ieHTp «CtpoutensctBo» (OAO «HULL
«CTpOUTENBCTBOY), HayuHo-uccnenoBarenbckum, MIPOEKTHO-KOHCTPYKTOPCKUM u
TEXHOJIOTHYECKUM HMHCTHTYTOM OeToHa M xene3zo0etoHa uMm. A.A. I'BozneBa (HUMKD um. A.A.
I'Bo31€Ba)

2 BHECEH Texuudeckum komuteToMm 1o cranaaprusanuu TK 465 «Ctpourensctso»

3 TNIPUHAT MexrocynapCcTBEHHOW HAyYHO-TEXHHUYECKOWM KOMHMCCHEH 10 CTaHIapTH3aIlNH,
TEXHUYECKOMY HOPMHUPOBAHMIO U OIleHKE cooTBeTCcTBUs B cTpoutenbctse (MHTKC) (mporokon ot
18 nexabps 2012 r. Ne 41, nmpunoxenue E)

3a NpUHATHE NPOT0JIOCOBAIIH:

Kparkoe manmenoBanue ctpansl | Kox crpanst mo MK CokpalieHHOe HaNMEHOBAHNE HAITHOHAIBHOTO OpraHa

o MK (MCO 3166) 004-97 (MCO 3166) 004-97 rOCyJapCTBEHHOI'0 yNpPaBJIEHUs CTPOUTEIBCTBOM

AzepOaiimkan AZ T'ocynapcTBeHHBIE ~KOMUTET IpaJOCTPOUTEILCTBA U
ApXUTEKTYPHI

ApmeHns AM MHUHHUCTEPCTBO IPaOCTPOUTENHCTBA

Kupruzus KG T'occrpoit

MomnnoBa MD MUHHUCTEPCTBO ~ CTPOUTENLCTBA W PErHOHAIBHOTO
pa3BUTHS

Poccust RU MHUHHUCTEPCTBO PETHOHAIIBHOTO PAa3BUTHS

Y30eknucran Uz TocapxuTekTcTpoit

4 Hacrosmuii cTangapT pa3paboTaH ¢ yueToM TpeOOBaHHM CIIEIYIONINX CTaHapTOB:
EN 12390-9:2006 Testing hardened concrete - Part 9: Freeze - Thaw resistance - Scaling
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(Ucnbrranue 3aTBepaesiiero 6erona. Yacts 9. Mopo3o- 1 MOp0o30coiiecTOWKOCTh. BriBeTprBanue);

ASTM C 666-2008 Test Method for Resistance of Concrete to Rapid Freezing and Thawing
(Meton onpezienieHus! CTOMKOCTH OETOHA K OBICTPOMY 3aMOPaYKMBAHUIO H OTTAMBAHHIO);

ASTM C 671-94 Test Method for Critical Dilatation of Concrete Specimens Subjected to Freezing
(MeTon ompeneneHUss KPUTHUYECKOTO pPACHIMPEHHMss OCTOHHBIX OOpasIoB, IOBEPrarOIIUXCS
3aMOpakKMBaHUIO);

ASTM C 672-98 Test Method for Scaling Resistance of Concrete Surfaces Exposed to Deicing
Chemicals (Mero onpeiesieHns CTOMKOCTH IIOBEPXHOCTH OETOHA K Pa3pyIICHUIO MPH XPAaHEHUHU B
NPOTHUBOTOJIOJICAHBIX PEarcHTax).

IlepeBos ¢ aHTTIMIACKOTO sA3bIKa (EN).

Crenenb cooTBeTCTBUS - HeakBuBasIeHTHast (NEQ)

5 Ilpukazom denepanbHOr0 areHTCTBA MO TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTHH OT 27
nexadps 2012 r. Ne 1982-ct mexxrocynaperBennsiii cranaapt ['OCT 10060-2012 BBeneH B feiicTBre
B KauecTBE HallMOHaJIbHOrO cTanaapTa Poccuiickoit ®enepanuu ¢ 1 ssuaps 2014 r.

6 BBAMEH 'OCT 10060.0-95, TOCT 10060.1-95, TOCT 10060.2-95, TOCT 10060.3-95, TOCT
10060.4-95

Huppopmayus 00 uzmeHneHUsX K HACMoAweMy CMAHOAPMY NYOIUKYEMCs 6 eHcec00HOM
ungopmayuonHom ykazamene «Hayuonanvhuvie cmanoapmoly, a mexkcm usmMeHeHull U HONpagox - 8
edxcemecauHom  uHgopmayuonHom  ykazamene «Hayuonanvuvlie cmanmoapmoely. B cayuae
nepecmompa (3ameHvl) Ul OMMEHbl HACMOAWe20 CIMAHOapma coomeemcmaeyujee y8edoMienue
Oyoem  onyoOnuUKOBAHO 6  edceMeCAYHOM  UHpopmayuonHom ykazamene «Hayuonanvuvie
cmanoapmoly. Coomeemcmayowas uHpopmayus, yeedomienue u meKCmol pasmeuaromes maxice
8 UHQOPMAYUOHHOU cucmeme 00we20 Noab306aHUs HA oguyuanvhom catime DedepanbHoco
A2eHmMCcmea no MexXHUYeCKoMy pe2yiuposanuio u mempono2uu ¢ cemu HMumepnem

Conep:xanue

1 O6nacTb MpUMEHEHHUS
2 HopMaTuBHBIE CCBUIKH
3 TepMHHBI U OIIPENIENECHHUS
4 OO0u1re MoyIoKEeHUs
5 ba3oBble METO/BI ONPEEIIEHUS MOPO30CTONKOCTH

5.1 IlepBsIit MmeTOq

5.2 Bropoii meTonx
6 YCKOpEHHbBIE METO/IbI OTPEIETICHUS MOPO30CTONKOCTH

6.1 Bropoii meTonx

6.2 Tpetnii meToz
[Tpunoxenue A (pekomenayemoe) Metoa onpenenaeHus MOpO30CTORKOCTH O€TOHA IO U3MEHEHHUIO
JUHAMHYECKOT0 MOJYJIsl YIIPYTOCTH UITM CKOPOCTHU YABTpa3ByKa, U Aedopmanuii
[Tpunoxenue b (o6sa3arenpHoe) OnpeneneHue kodpduureHTa nepexoaa Npy UCIBITAHUU 00pa3LoB
0eToHa Ha MOPO30CTOMKOCTh Pa3IMYHBIMU METOJAMH
[Tpunoxenue B (cripaBounoe) O603HaU€HUSI OCHOBHBIX MTApaMETPOB U XapaKTEPUCTUK OETOHA
[Mpunoxenue I' (pekomenayemoe) @opma xypHalia HCIIBITAHUI OETOHA HA MOPO30CTONKOCTh
ITpunoxenue /| (cipaBoynoe) IIpumep 00pabOTKH pe3yabTaTOB UCHBITAHHUM

I'OCT 10060-2012
MEXTOCYJAPCTBEHHBIA CTAHJAPT

BETOHBI

MeToabl onpeaeieHus MOPO30CTOMKOCTH

Concretes. Methods for determination of frost-resistance
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Jarta BBenenns - 2014-01-01
1 ObaacTh NpUMEHEeHUs

Hacrosmmit cranmapT pacnpoCTpaHseTCs Ha TSKENble, MEJIKO3EPHUCTBIC, JIETKHE U IIJIOTHBIC
CUJIMKaTHbIE OETOHBI, B TOM 4HCJIeé Ha OETOHBI JOPOXKHBIX U a’POJPOMHBIX MOKPBITHH, OETOHBI
KOHCTPYKLHUH, IKCIUTyaTUPYIOIIMXCS B YCJIOBUSAX BO3ACHCTBHS MUHEpPAIM30BAaHHON BOABI (najee -
OETOHBI), M yCTaHaBJIMBAET 0a30BbIE U YCKOPEHHBIE METO/IbI OIPEACIICHUS] MOPO30CTOMKOCTH.

Meroas! onpeneneHuss MOPO30CTOMKOCTH, IIPUBEICHHBIE B HACTOALLEM CTaHIAPTE, IPUMEHSIOT
pu noAdope cocTaBoB OETOHOB, IPUMEHEHWH HOBBIX MaTEpUAIOB M TEXHOJOI'MH M3rOTOBICHHUS
0eToHa, a TaKKe MPHU KOHTPOJIe KauyecTBa OETOHA U3ENUI U KOHCTPYKLIUH.

2 HopMaTuBHbBIE CCHLIKH

B mHacrosimmem craHAapTe UCHOJB30BAHBI HOPMATHBHBIE CCBUIKM Ha  CIIEAYIOIINE
MEXIOCYIapCTBEHHbBIE CTAaHAAPTHI:

I'OCT 577-68 MuaukaTtopsl yacoBoro tuna ¢ nenoit nenenus 0,01 mm. Texandyeckue ycaoBus

I'OCT 4233-77 PeaxktuBsl. Hatpuii xmopuctsiii. TexHudeckue ycioBus

I'OCT 5632-72 Cranu BBICOKOJIETHPOBAHHBIC U CIUTABBI KOPPO3UOHHO-CTOMKHE, KAPOCTOMKHIE H
*aporpodHble. Mapku

I'OCT 8269.0-97 lllebenp u rpaBuii U3 IUIOTHBIX TOPHBIX MOPOJ M OTXOJOB NMPOMBIIUIEHHOTO
IIPOU3BOJICTBA JUISl CTPOUTENBHBIX PAa0OT. MeTo bl GPU3NKO-MEXAaHUYECKUX MCIIBITaHUI

I'OCT 10180-2012 Beronsl. MeTop!I ONpeaeieH s MPOYHOCTH MO0 KOHTPOJIBHBIM 00pa3iam

I'OCT 10181-2000 Cmecu 6etonHble. MeTOABI HCIIBITAHUI

I'OCT 10197-70 CTOMKHM ¥ IITATUBHI 11 U3MEPUTEIBHBIX TOJOBOK. TeXHUYECKHE yCIOBUS

I'OCT 11098-75 Cko0a ¢ OTCYETHBIM YCTPOHCTBOM. TeXHHUYECKHE YCIOBUS

I'OCT 18105-2010 Beronsl. [IpaBuia KOHTPOJIS U OLEHKH MPOYHOCTH

I'OCT 22685-89 ®opmbl ajii M3TOTOBJICHHUS KOHTPOJBHBIX 00pa3ioB OcTOHA. TeXHUYECKHE
YCIIOBHS

I'OCT 23732-2011 Boga /Ui 6ETOHOB U CTPOUTEIBHBIX PACTBOPOB. TeXHUUECKUE YCIOBUS

T'OCT 24104-2001* Becwr maboparopHbie. O0IIMe TEXHHYECKHAE TPEOOBAHHUS

I'OCT 28570-90 beronsl. MeTozap! omnpesaeneHus MPOYHOCTH MO oOpaslaM, OTOOpaHHBIM W3

KOHCTPYKIUI

* B Poccwuiickoit @enepannn nefictsyer [OCT P 53228-2008.

Npumeuanue - [Ipu Moib30BaHAN HACTOSIIUM CTAHIAPTOM IIEIECOOOpPa3HO MPOBEPUTH ICHCTBUE CCHUIOYHBIX
CTaHIApTOB B MH(POPMAIIMOHHOHN CHCTEME OOIIETo MOIb30BaHMs - Ha OQUIMaIbHOM caiite DexgepalbHOrO areHTCTBa M0
TEXHUYECKOMY PETYINPOBAHHUIO U METPOJIOTHH B ceTH VHTEpHET I IO €KEroAHOMY HH(POPMAIIMOHHOMY YKa3aTeIto
«HamuoHanbHBIe CTaHAAPTHD), KOTOPHIH OIyOIHKOBAH MO COCTOSHHIO Ha | sSHBaps TEKYIIETro rofa, W IO BEITyCKaM
eKeMeCsYHOr0 HH(OpMAIMOHHOrO yKkasatens «HamuoHambHBIC CTaHZAPTBD» 3a TeKylwmid rox. EcCiu cChUIOYHBII
CTaHapT 3aMEHEH (M3MEHEH), TO MPH MOJIH30BAHUHU HACTOSIIIAM CTaHIAPTOM CJIEIYEeT PYKOBOJICTBOBATHLCS 3aMEHSIOIIM
(M3MEHEeHHBIM) CTaHAAPTOM. ECITM CCBUIOYHBIN CTaHIapT OTMEHEH 0€3 3aMEHBI, TO TI0JI0XKEHHE, B KOTOPOM JIaHa CChIITKa
Ha HEro, MPUMEHSIETCS B YacCTH, HE 3aTparuBarolieil 3Ty CChUIKY.

3 TepMuHBI U ONIpeeIeHUSA

B mHacrosmiem crammapTe TNPUMEHEHBI CIEAYIONME TEPMHHBI C COOTBETCTBYIOIIUMH
OTIpeIeTICHUSIMHU.

3.1 Boga muHepanu3zoBaHHasi: Boma, comepikanias paCTBOPEHHBIC COJIM B KOJMYECTBE 5 T/11 U
6ouee.

Mopckast Boja SBJII€TCS OJTHUM U3 BUJIOB MHHEPAIN30BAHHOHN BOJIBI.

3.2 Mmopo3ocToiikocTh 0eToHa: CrocOOHOCTh OETOHA B BOJOHACHIIIEHHOM WIJIM HACBHIIICHHOM
pPacTBOPOM COJIM COCTOSIHUW BBIJCP)KUBATh MHOTOKpPATHOE 3aMOpakKMBaHHWE M OTTaWBaHHWE Oe3
BHEITHUX TPU3HAKOB pa3pylIeHUs (TPEIINH, CKOJIOB, IHIENyIIeHUs pedep 00pa3loB), CHIKEHUS
MPOYHOCTH, HW3MEHEHHUS MacChl M JAPYTUX TEXHUUYECKUX XapaKTepUCTHK, IPUBEACHHBIX B
MIPUJIOKEHUU A.

3.3 Mapka OeroHa mno Mopo3ocroiikocTu: Ilokazarenb MOpPO30CTOWKOCTH O€TOHAa,
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COOTBETCTBYIOLIHHA YHCITY LUKIOB 3aMOPAXKUBAHUS M OTTaMBaHUs 00Pa3lloB, ONPEACICHHOMY IpU
UCIBITAaHUM 0a30BBIMH METOAAMM, IPU KOTOPBIX XapaKTEPUCTUKH OETOHA, YCTaHOBJIECHHBIE
HACTOSIIIMM CTaHAAPTOM, COXPAHSIOTCS B HOPMHUPYEMBIX HpefeNaX M OTCYTCTBYIOT BHEIIHHE
MIPU3HAKHU pa3pylieHus (TPEIIUHbI, CKOJIBI, IIeTyIICHHE pedep 00pas3IioB).

3.4 mapka OeroHa mo Mopo3ocTroiikoctn Fi: Mapka mo Mopo3ocToiikocTu OeToHa,
UCIBITAHHOTO B BOJOHACHIIICHHOM COCTOSIHUM, KpOME€ OETOHOB JOPOXHBIX U a’3pOJIPOMHBIX
MOKPBITUH, a TaK)Ke OETOHOB, SKCIUTYaTUPYEMBIX IPH BO3JICHCTBUN MHUHEPATN30BAHHON BOJIBI.

3.5 Mmapka 6eToHa mo Mopo3ocToiikocTn F2. Mapka o MOpo30CTOMKOCTH OE€TOHA TOPOKHBIX U
a’pOJPOMHBIX TOKPHITHA M OETOHA, SKCIUTYyaTHPYEMOIO MpPH BO3JICHCTBUM MUHEpPAIN30BAHHON
BOJIbI, U OMpeJelieHHass PU UCHBITAHUU O0pPAa3lOB, HACHIIIEHHBIX 5 %-HBIM BOJHBIM PacTBOPOM
XJIOpHU/1a HATPHSL.

3.6 muka wucnbiTaHusi: COBOKYMHOCTh OJIHOTO IEpHOJa 3aMOPaXUBAaHUS U OTTAaUBaHUS
00pasIos.

3.7 ocHoBHBbIe oOpa3ubl: OOpasupl, NpeAHa3HAUYECHHBbIE ISl OMPENECICHUS HOPMHUPYEMBIX
HACTOSIIIMM  CTaHJAPTOM XapaKTEPUCTHK TIOCJIE MPOBEACHMS 33JIaHHOTO YHCIIA LUKJIOB
3aMOpa)KMBaHUS U OTTauBaHU.

3.8 koHTpoJIbHBIE 00pa3ubl: OOpasubl, MpeaHa3HAUYCHHBIE ISl ONpPEICTICHUS HOPMHUPYEMBIX
HACTOAIIUM CTaHJIAPTOM XapaKTEPUCTUK MePe/l HauaJIOM UCIIBITAHUS OCHOBHBIX 00pa3IIoB.

3.9 onpenesienue Mopo3ocToiikocTu: OrieHKa MAKCHMAIBHOTO YHCIIA IIUKIIOB 3aMOPAKUBAHUS U
OTTauBaHUs OETOHA, TPU KOTOPOM XapaKTEPUCTUKU OETOHA OCTAIOTCS B HOPMUPOBAHHBIX MIpeieax,
a TaK)K€ OTCYTCTBYIOT TPEIINHBI, CKOJIBI, IIETyIIeHne pedep o0pasioB.

3.10 kpuTHYeCKOe CHHKEHUE XapaKTepucTUK 00pa3uoB: CHIDKEHUE XapaKTEPUCTHK 00pasiioB
IIPU OIPEJCIIEHUH MOPO30CTONKOCTH 10 3HAYEHHUH, MPHU KOTOPHIX B COOTBETCTBHH C HACTOSIIMM
CTaH/IaPTOM IPEKPAIIAIOT UCTIBITAaHHS 00pa3IIoB.

4 O0mMe MoJI0KeHUus

4.1 Hacrosmumii craHapT yCTaHaBIMBAET CIEAYIOLINE METOBI ONIPENETICHHUSI MOPO30CTOMKOCTH:

- 0a30BbIe METO/IbI P MHOTOKPATHOM 3aMOpPaXMBaHUU U OTTaWBaHUU!

NEPBBIH - IS BCeX BUIOB OETOHOB, KpOME OETOHOB JIOPOKHBIX U a3POJPOMHBIX MOKPHITHHA U
0ETOHOB KOHCTPYKIIMM, SKCIUTYaTUPYIOLINXCS B YCIOBUSX BO3/IEHCTBUS MUHEPATN30BaHHON BOJbI,

BTOpOM - 111 OETOHOB JTOPOXKHBIX U a3POAPOMHBIX MOKPBITHM U JUIsl OETOHOB KOHCTPYKIUA,
AKCILTYyaTUPYIOLIUXCS B YCIIOBUSAX BO3AECHCTBUS MUHEPATIM30BaHHOM BOIbI;

- YCKOPEHHBIE METO/IbI P MHOTOKPATHOM 3aMOPAXHBAHUH U OTTaWBAHUU:

BTOPOH - JUIsl BCEX BHUJIOB OETOHOB, KpOME OETOHOB JJOPOKHBIX M a3POJAPOMHBIX HMOKPBITHH U
0ETOHOB KOHCTPYKIIMH, SKCIUTYaTUPYIOLIUXCS B YCIOBUAX BO3JEHCTBUS MHUHEPATU30BaHHOMN BOJBI,
JIerKuX OETOHOB MapoK 1o cpeHel ioTHocTH MeHee D1500),

TpeTuit - JUIg BCeX BHJIOB OETOHOB, KPOME JIETKMX O€TOHOB MapoK IO CpeiHEed MIOTHOCTH
menee D1500.

JlonmyckaeTcst IpUMEHEHHUE APYTHuX METOO0B ONpeAeIeHUs MapoK OETOHOB 110 MOPO30CTOHKOCTH
IpU YCIOBUU 0053aTeNbHOrO oOmpeAeneHuss KodpQuieHTa mnepexoja B COOTBETCTBUU C
IOPUIIOKEHHUEM b U TapupoBKH MpeIaraeMoro MeTo/ia 1o OTHOIIEHHUIO K 0a30BbIM METOAAM.

O6pa3upl, 0TOOpaHHbIE U3 KOHCTPYKIUH, UCIIBITHIBAIOT MO MPUIOKEHHUIO A.

4.2 Ipu pa3paboTKe MPOSKTHON U UCTIOJIHUTEIHHON TOKYMEHTAIIUH IIPH TPEABbSBICHUN K OETOHY
TpeOOBaHUH MO0 MOPO30CTOUKOCTH CJIENYET YKa3bIBaTh MapKy O€TOHA MO MOPO30CTOMKOCTH F1 M
Fa.

4.3 VcioBus UCTBITAaHUN 1T OMpPEAENIEHUS MOPO30CTOMKOCTH OETOHOB B 3aBHUCHMOCTHU OT
MCIOJIb3yeMOI0 METO/Ia U BU1a OETOHOB MPUHUMAIOT 110 Taduuie 1.

[Ipn pacxoxieHuu pe3ynbTaTOB OINpPEAETICHUS MOPO30CTOMKOCTH, MOJIYYEHHBIX Oa30BBIMH U
YCKOPEHHBIMA METOJIaMH, B KA4eCTBE OKOHUATENBbHBIX MPHUHUMAIOT PE3YNIbTATHI, IMOJYUYCHHBIC
0a30BBIMH METOJAMHU.

Tabnuua 1- YcnoBus uctbITaHUN TIPU OMPEISICHUH MOPO30CTORKOCTH

Meton v Mapka | VYcaoBust ucnbITaHUsA | Bup Gerona




OeToHa I10 Cpena Cpena u Cpena u
MOPO30CTOHKOCTH TeMIiepaTypa TeMIepaTypa
HACBIIICHUS
3aMOPAXUBAHHS OTTaWBaHMSA
Ba3oBrie MeTOBI
[epssrii Fy Bona BosnymHas, Bona, Bce Buabl OeToHOB, KpoMme OETOHOB
munyc (18 £2)°C (20 +2) °C JOPOXHBIX M a3POJIPOMHBIX TOKPBITHHA
u 06eTOHOB KOHCTPYKIIHNH,
SKCIUTYaTUPYIOIUXCS TPH  JEHCTBHU
MHHEPAJIM30BaHHOM BOJBI

Bropoii F;, 5 %-nrrit Boznyminas, 5 %-upr1it BonHbIN | BeTOHBI TOPOXHBIX W a3POAPOMHBIX

BOJIHBIN pacTBOp
XJIOpHA HATPUSA

munyc (18 £2)°C

pacTBOp XJopUIa
HaTpus,
(20 £2)°C

MOKPHITUH W OETOHBI KOHCTPYKIHA,
SKCIITYaTUPYIOIIUXCS TPH IEHCTBUU
MUHEpaJIN30BaHHOM BOJBI

Y cKOpEeHHbIE METOIBI

Bropoii 5 %-Hb1it Boznyminas, 5 %-ueprit BonHbIl | Bce Buapl OeTOHOB, KpoMe OETOHOB
BOJHBIN pacTBOp | MuHYC (18 £2)°C |pacTBOp XJIOpH/a | IOPOKHBIX U a9POAPOMHBIX ITOKPBITHH,
XJIOpUIa HATPHS HATPHS, 0OeTOHOB KOHCTPYKIIHUH,
(20 £2)°C 9KCIUTYaTUPYIOIMXCS TpH  JeHCTBUU
MUHEPATU30BAHHOW BOBI, U JIETKUX
0ETOHOB MapoK IO CPeHEH IOTHOCTH
menee D1500
Tpetuii 5 %-HbIit 5 %-ub1it BoaHbI |5 %-HbIH BoAHBIN | Bce BHIbI OCTOHOB, KPOME JIETKHX

BOJIHBIHN PacTBOp
XJIOpHA HATPUS

pacTBoOp XJIopuaa
HaTpus,
munyc (50 £2) °C

pacTBOp XJIOpHaa
HaTpws,
(20 £2) °C

0ETOHOB MapOK IO CPEHEH MIOTHOCTH
menee D1500

4.4 OnpeneneHrue MOPO30CTOUKOCTH OETOHA HAYMHAIOT TIOCTIC IOCTHIKEHUSI OSTOHOM IMPOESKTHOTO
Bo3pacta. McnbelTaHust o0pas3loB, OTOOpaHHBIX W3 OETOHHBIX U )KEJI€300€TOHHBIX KOHCTPYKIIHM,
MPOBOJSAT B TIPOEKTHOM Bo3pacTe. [Ipu OoibiieM Bo3pacTe KOHCTPYKIMH YKa3bIBaIOT CPOK
HKCIUTyaTaluu OeToHa.

4.5 CpencrtBa u3MepeHusi, 000pyI0BaHUE U MIPUCTIOCOOJICHUS, TPUMEHSIEMBIC TPU UCTIBITAHUSX,
JOJDKHBL o0OecreunBaTh TPeOOBAaHUS HACTOSAIIETO CTaHAApTa M JOJDKHBI OBITh TIOBEPEHBI U
aTTECTOBAHBI B yCTAHOBJICHHOM ITOPSI/IKE.

4.6 O6pa3ubl u3rotoBisAoT B popmax o FOCT 22685.

4.7 OGpas1pl U3TOTOBIISIIOT U UCHBITHIBAIOT Ha cxkaTue cepusimu o TOCT 10180. Kaxayro ceputo
00pa3lloB M3rOTOBISAIOT M3 OJHOM M TOH ke MpoObl OETOHHOW CMeCH M XPaHAT B HOPMAaJIbHBIX
yenoBusix o 'OCT 10180. OueHky cpenHel TPOYHOCTH M KO3(PPHUIMEHTa Bapualluyd IPOYHOCTH
0eToHa B CEpHH MTPOBOJIAT IO BCEM UCHBITAHHBIM 00pa3iam 1o 5.2.4.2.

4.8 [IpoOb1 6eTOHHOM cMecH ISt U3roToBIeHus 00pasioB oroupator mo 'OCT 10181.

4.9 Pa3meps! 00pa31ioB A1 ONpeAeeHUss MOPO30CTOMKOCTH PUBEACHBI B TaOIHIIE 2.

Tabnuuma 2

- Pa3mepnl

MOPO30CTOMKOCTH

o0OpasnoB st

OTIpeICIICHUS

Merton ucnipITaHui

Pa3meps! 06pa3nos, MM

IepBssrit 100 x 100 x 100 wmm
150 x 150 x 150

Bropoii 100 x 100 x 100 wmm
150 x 150 x 150

Tperuit 100 x 100 x 100 wmm

150 x 150 x 150

Uucno o0pasmoB ajisi UCMBITAHUN B 3aBUCUMOCTH OT METOJAA OMPEACIICHUS] MOPO30CTOMKOCTH
MPUHUMAIOT 110 Tabmuie 3.

Tabnuma 3 - Yucno oO6pasmnoB st UCIIBITAHUI

Merton onpeaeneHus
MOPO30CTOUKOCTH

MuHIMaIBEHOE YHCII0 00pa3IoB B CEPUH, MIT.

KOHTPOJIBHBIX

OCHOBHBIX
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IlepBblif 6 12*

Bropoii 6 12*

Tpernit 6 6*

* TIpu npOBEJCHUH UCIBITAaHUH 00pa3LoB JI0 pa3pyLICHUs YMCIO OCHOBHBIX 0Opa3LlOB CIEAYET YBEJINYUBAThH TakK,
4yToOBl 00ECHEeYHUTh MPOBEICHWE MCHBITAHUS 10 MaKCUMaJIbHOTO YHCa IHKIOB, 0Oojiee KOTOPOro Halirogaercs
KPUTHUYECKOE CHM)KEHHE HOPMHPYEMBIX XapaKTePHCTHK OOpasloB W (MJIM) MOSBICHHE TPEIIUH, CKOJIOB, IIEITYIICHUS
pebep oOpasmos.

4.10 OOpa3upl I WUCIBITAaHUS HE JOJDKHBI MMETh BHEHMIHUX jaedekToB. Pa3z0dpoc 3HadeHWMiA
IUIOTHOCTH OTJIEIBHBIX 00PA3IIOB B CEPUU J0 UX HACBIIIECHUS HE TOJDKEH MpeBhImaTh 30 Kr/M°.

4.11 Maccy 06pa31oB onpeAensioT ¢ norpemHocTeio He 6oiee 0,1%.

4.12 KoHTposibHBIE 00pa3ibl OETOHA IMepe]] UCIIBITAHUEM Ha MPOYHOCTh, & OCHOBHBIE 00pasIbl
nepes 3aMOPaKUBAaHUEM HACHIIIAIOT BOJAOW MM 5 %-HBIM BOJHBIM PAacTBOPOM XJIOPHJA HATPUS
temrepatypoi (20 £2) °C.

J1J1s HachIIeHUsT 0OPA3IIbl MOTPYKAIOT B BOTY HIIH PACTBOP XJIOPHUAa HATPHs HA 1/3 UX BBICOTHI Ha
24 4, 3aTeM ypOBEHb BOJbI HJIM PACTBOPA MOBHIIMIAIOT J0 2/3 BBHICOTHI 00pa3l0B U BHIIECPKHUBAIOT B
TaKOM COCTOSIHUH e111e 24 4, mocye 4ero o0pasiibl MOJHOCTHIO MOTPYKAIOT B BOY WIJIM PAaCTBOp Ha 48
9 TaK, YTOOBI ypPOBEHB >KUIKOCTH OBLI BBIIIE BEPXHEH IpaHu 00paslioB HE MeHee YeM Ha 20 MMm.

4.13 Yucio nUKIOB UCHBITAHUSI OCHOBHBIX 00pa3lioB OETOHA B TEUEHHE OJHUX CYTOK JOJIKHO
ObiTh He MeHee 1. VcmbiTaHus cregyeT BecTH HempepbiBHO. [Ipu BBIHYKIEHHBIX IepepbhiBax B
WCIIBITAHUU 00pa3iibl JOJHKHBI XPAHUTHCS B 3aMOPOKEHHOM COCTOSIHUM B MOPO3WJIBHON KaMmepe WiIh
B CHEIMAIBHOM XOJIOAWIbHUKE MpU TemrmepaType He Bbimie MuHyc 10°C: mpu UCHBITAaHUHM T10
MIEpBOMY U BTOPOMY METOIaM 00pa3iibl CIEAYET XPAHUTh YKPBITHIMU BJIAXKHOW TKAHBIO JIJISl 3aIIATHI
OT BBICBIXaHUS, MIPU HCIBITAHUHU 1O TPEThEMY METOIY - B 5%-HOM BOJHOM pPacTBOpE XJIOpHIA
HaTpHsl.

4.14 CooTHoIlIEHHE MEXIY YUCIIOM IIUKIIOB UCIIBITAHUN U MapKoil 6eTOHa IO MOPO30CTOMKOCTH
MIPUHUMAIOT 110 Tabnuiie 4.

4.15 YcnoBHble 0003HAYEHUS OCHOBHBIX ITAPAMETPOB M XapaKTEPUCTUK OETOHA, MPUMEHSIEMBIX B
HACTOSIIEM CTaHAapTe, MPUBEJEHBI B IPUIOKEHUH B.

4.16 Pe3ynbTaThl UCIBITAHUNA TOMKHBI OBITH BHECEHBI B XKypHall HUCIbITaHul. Dopma KypHaa
WCTIBITAHUH TIPUBEICHA B NPUJIOKEHNH [




Tab6nuua 4 - CooTHOUIEHNE MEXIY YUCIIOM LUKJIOB UCTIBITAHUN M MAapKOi O€TOHA IO MOPO30CTOMKOCTH

Mapxku 6etoHa 1o Mopo3zocToiikoctu F; i Fy 1 9ucio nHuKIIoB, OCIE KOTOPOTo MPOBOIAT IPOMEXYTOIHOE

Mertonst Bug 6eTona . " o
WCTIBITaHNE (HaJ YePTOH) M YMCIIO IIUKIIOB, COOTBETCTBYIOIIEE MapKe OETOHA IT0 MOPO30CTOMKOCTH (II0]T YePTOH)
Bce Bumgsl GeroHoB, kpome O6eronoB| F,25 | F,35 | F,50 | F,75 | F,100 | F,150 | F,200 | F,300 | F,400 | F,500 | F,600 | F,800 | F,1000
JIOPOKHBIX U a9POJPOMHBIX IOKpPBITHM U| 15* 25 35 50 75 100 150 200 300 400 500 600 800
nepBbie (OETOHOB KOHCTPYKIUH,| 25 35 50 75 100 150 200 300 400 500 600 800 1000
IKCIUTYaTUPYIOIIUXCS B
BazoBrie MUHEPAIM30BAaHHON BOJIC
BeToHBI JOPOXHBIX H  a3pPOJIPOMHBIX - - - F,75 | F,100 | F,150 | F,200 | F»300 | F»400 | F,500 | F,600 | F,800 | F,1000
BTOpEIE MOKPHITUH ©  OCTOHBI  KOHCTPYKIIHIA, - - - 50 75 100 150 200 300 400 500 600 800
IKCIUTYaTUPYIOIIHXCSI B 75 100 150 200 300 400 500 600 800 1000
MUHEPAIN30BAaHHON BOJIE
Bce Buasl 0eTOHOB, KpoMe OCTOHOB - - F.50 | F75 | F;100 |F;150| F,200 | F,300 | F;400 | F,500 | F,600 | F,800 | F;1000
JOPOXHBIX M a’3pPOIAPOMHBIX TOKPBITHIA, - - - - - 20 30 45 75 110 150 200 300
0eTOHOB KOHCTPYKIIUH, 8 13 20 30 45 75 110 150 200 300 450
BTOPOH |3KCILTYaTHPYIOLTIXCS B
MUHEpPAIM30BaHHON BOJE, M JIETKUX
OETOHOB CO CpefHEH IIOTHOCTHIO MCHEE
D1500
Bce Bumgsl 0eTOHOB, KpoMe OETOHOB - - - F,75 | F100 | F4150 | F,200 | F300 | F,400 | F,500 | F,600 | F,800 | F;1000
JIOPOXHBIX U a’pOJPOMHBIX MOKPBITHUH, - - - 2 3 4 5 8 12 15 19 27 35
YckopeHHbIe N
0eTOHOB KOHCTPYKLUH,
IKCIUTYaTUPYIOIIUXCSI B
MUHEPAIIM30BAaHHOW BOJE, M JIETKHX
TpeTnit [OETOHOB CO CpemHel IIOTHOCTBIO MEHee
D1500
BeToHbl JOPOXKHBIX H  a’3pPOIPOMHBIX - - - - F,100 | F,150 | F,200 | F,300 | F,400 | F,500 | F»,600 | F»800 | F,1000
MOKPHITUH ©  OCTOHBI KOHCTPYKIIHIA, - - - - 5 10 20 37 55 80 105 155 205
AKCILTYaTUPYIOIIHXCS B
MUHEPAIN30BaHHON BOJIE




S ba3oBble MeTOBbI ONpeeJIeHUsT MOPO30CTOMKOCTH

5.1 llepBblii MeTO]

[Ipumeuganue - McnblTanue o mepsomMy 0a30BOMY METOJy IIPOBOAAT 3aMOPaXHBAaHHEM Ha BO3AyXe 00pasIloB,
HACBILICHHBIX BOAOM, U IOCIEAYIOUINM X OTTAaHBAHHEM B BOJE (CM. Tabuauiy 1).

5.1.1 CpencrBa HCHIBITAHMS U BCIIOMOTraTe/IbHbIE YCTPOHMCTBA

O6opynoBanue JJisi U3TOTOBJICHUS, XPAHEHUS U UCIIBITAHUS HA POYHOCTh 00pa31oB OETOHA - O
I'OCT 10180.

Mopo3uibHas Kamepa, oOecreyuBaromias JOCTHXKEHHE U TMOJAepXKaHHe TeMIlepaTypbl
3amopaxuBanus MuHyc (18 £2) °C. HepaBHOMEPHOCTb TEMIIEPATypPHOT'O MOJISI B BO3yXE MOJIE3HOTO
o0beMa Kkamepbl He Jo/hkHA npeBbimats 3°C.

BanHna nyis HaceimeHus: 00pas3noB Bojon temmneparypoit (20 £2) °C.

Banna g oTrauBaHus 00pa3loB, 00OpYyAOBaHHAs YCTPOMCTBOM, OOECHEUMBAIOIIUM
nojjep;xkaHue remneparypsl Bojsl (20 +2) °C.

JlepeBsHHbIE TOAKIAIKH TPEYTOJILHOTO CEYeHHsI BBICOTON 50 MM.

Jla6opatopusbie Beckl 1o [OCT 24104 ¢ morpenrHocTbio B3BeInBanus +1 T.

Ceryatblii KOHTEWHEp 715 pa3MEeLIeHUs] OCHOBHBIX 00Pa3IloB.

CetuaThlil cTe/Iax aJs pa3MelieHus 00pa3IioB B MOPO3WIBHON KaMepe.

Boga o 'OCT 23732 ¢ coaepkaHreM pacTBOPUMBIX cosert He 6omnee 2000 mr/i.

5.1.2 IloaroToBKa K NMPOBeJACHUIO HCNIBITAHUH

5.1.2.1 O6pa31ner 6eToHa H3roToBIsAIOT B hopmax o [OCT 22685.

5.1.2.2 KoHTpOJIbHBIE M OCHOBHBIC 00PA3IIbl HACKIIIAIOT BOIOM 1m0 4.12.

5.1.3 IlpoBeneHue ucnbITAHUM

5.1.3.1 HacpliieHHbIe BO/I0OM KOHTPOJIbHBIE O0pa3Ibl U3BJIEKAIOT U3 BOJbl, OOTUPAIOT BIAXKHOMN
TKaHbIO U UcTBIThIBAIOT Ha cxkatue mo [OCT 10180 ¢ o6paboTkoii pe3ynpTaToB 1o 5.2.4.2.

PaccuuteiBatoT BHyTpHCEpUiHBIA KOAG(UIIMEHT Bapualuu npoyHoctu no dopmyse (4). Ceputo
00pa31oB, BHYTPUCEPUMHBIN KOd(D(PUIIMEHT Bapualuyd MPOYHOCTH KOTOPBIX MpeBbimaeT 9%,
CHUMAIOT C UCIIBITAHUN U MPOBOJAT UCIIBITAHUSI HOBOM cepun oOpa3ioB.

5.1.3.2 HacslieHHble BOAOW OCHOBHBIE O0pasllbl M3BIEKAIOT W3 BOJBI, OOTHUPAIOT BIIAXKHOM
TKaHbIO U MOMELIAIOT B MOPO3UJIBHYIO KaMepy B KOHTEHHepe MM YCTaHaBJIMBAIOT Ha CETYaThIM
CTeIUTa)K KaMepbl TakK, 4YTOOBl pAcCTOSHHE MEXIy oOpa3lamMHi, CTEHKaMH KOHTeWHepa U
pacrojoKEeHHbIMU BBIIIE CcTe/ulakaMu Obuto He MeHee 20 MM. BkioyaroT kamepy M MOHMKaOT
Temmeparypy. Hauanom 3aMopakuBaHusl CUMTAIOT MOMEHT YCTaHOBJICHHSI B Kamepe TeMIlepaTyphl
munyc 16°C.

5.1.3.3 YUucno nukIiIoB 3aMOpaKMBaHUSI U OTTAWBAHUS, IOCJIE KOTOPBIX OMPEAENSIOT IPOYHOCTh
MIPU CXKaTUH 00pa31ioB OeTOHA, MPUHUMAIOT 1O Tabaule 4.

5.1.3.4 OGpa3ibl HCOBITHIBAIOT MO PEXHUMY, YKa3aHHOMY B Ta0iuie 5.

Tabnuia 5 - PexxuMbl HCIBITaHUA 00pa3I0B

PexuMm ncnsrTanuii
Pasmep obpasna, MM 3amopakxuBaHue OtTanBaHue
Bpewms, 4, He MeHee Temmneparypa, °C Bpewms, 4, He MeHee Temmeparypa, °C
100 x 100 x 100 2,5 2+0,5
+ +
150 x 150 x 150 35 Muyc (18 £2) 30,5 20:£2

MuHUMaNBbHYIO TPOIOKUTENILHOCTh 3aMOpPaXUBAHUS 00pa3loB JETKHUX OETOHOB MapoK IO
cpenneit otHoctn D1500-D1200 yBenmuuBaroT Ha 0,5 4, mapok D1200-D1000 - Ha 1 9, mapok
D900 u meHee - Ha 1,5 4.

TemmepaTypy BO3AyXa B MOpPO3HJIBHOW Kamepe H3MEpSIOT B IEHTpe e o0bema B
HEMOCPEACTBEHHON OJIU30CTH OT 00pa3IoB.

5.1.3.5 O6pa3iel mocie 3aMopakMBaHUs OTTaWBAIOT B BaHHE ¢ BOJI0M Temmeparypoi (20 +2) °C.
[Tpu orTauBanuu 0Opa3Ibl pa3MENIAIOT HA PACCTOSIHUY JAPYT OT JIpyra, CTEHOK U JIHUIIA BaHHBI HE
MeHee yeM Ha 20 MM, CJIOM BOJIbI HaJl BEpXHEH TpaHbio 00pa3iia JoJKeH ObITh He MeHee 20 MM.
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TemmepaTypy BOABI B BAHHE U3MEPSIOT B IIEHTPE €€ 00beMa B HEIOCPEICTBEHHOUN OJIM30CTH OT
00pasIoB.

5.1.3.6 Boxay B BaHHe g OTTaWBaHHUS OOpa3loB MEHSIOT depe3 Kaxaple 100 1ukioB
MEPEMEHHOTO 3aMOPAYKUBAHUS U OTTAMBAHUSI.

5.1.3.7 OcHoBHBIE 00pa3ipl MOCIE 33JaHHOTO YMCIIAa LUKJIOB 3aMOPAXKUBAHUSA M OTTAWBAHUS
U3BJIEKAIOT U3 BOJIbI, OOTUPAIOT BJIAXKHOW TKAHBIO U UCIBITHIBAIOT Ha cxkaTtue 1o 5.1.3.1.

5.1.3.8 Ilpu mosiBI€HUU B MpOIECCEe UCTBITAHUN OO0pa3loB TPEIIMH U (MJIM) CKOJIOB, U (MJIH)
HIeTYIICHUsT peOep MCIBITaHUS TPEKPAIAIOT.

5.1.3.9 O6paboTKy pe3yabTaTOB HCIBITAHHUIA TPOBOAT 1O 5.2.4.

5.2 Bropoii meToa

IIpumewanue - McnblTanue o BTOpOMYy 0a30BOMY METOJy ITPOBOAAT 3aMOPAXHBAHUEM Ha BO3AyXe 00pa3IioB,
HACBIIICHHBIX PACTBOPOM XJIOPHIa HATPHS, ¥ TIOCIIEIYIOINM NX OTTaMBaHHEM B PAacTBOPE XJIOpHAa HATpus (CM. Tabnuiry
1).

5.2.1 CpeacTBa HCIIBITAHUSA M BCIIOMOTaTeJIbHbIE YCTPOHCTBA

CpencrtBa ucnpITaHus U BCIOMOraTeabHbIe yCTpoiicTBa - 1o 5.1.1.

Xnopua Hatpust no [OCT 4233.

5.2.2 IloaroToBKA K NMPOBEAEHNIO UCTILITAHMS

5.2.2.1 O6pa3up! 6eToHa M3roToBISIIOT B hopmax o [OCT 22685.

5.2.2.2 OcHOBHBIE M KOHTPOJIbHBIE 00PA3I[bl NIEPEe]] UCTIBITAHUEM HACBHIIAIOT 5 %-HbIM BOAHBIM
pacTBOpoM xJyiopua HaTpus 1o 4.12.

5.2.2.3 KoHTposbHbIE 00pa3mbl H3BICKAIOT M3 pPacTBOpa, OOTUPAIOT BIAXHOW TKAaHBIO,
B3BEIIMBAIOT M UCIBITHIBAIOT Ha cykaTue 1mo 5.1.3.1.

OcHoBHbIE 00pa3lbl TOCTE HACHIIMIEHUS MOJBEPraloT HUCHBITAHUSIM HA 3aMOpPAXHBaHHE U
OTTauBaHUE IO PEKUMY, IPUBEACHHOMY B Ta0inuiie S.

5.2.3 IlpoBeneHue ucnbITAHUM

5.2.3.1 OcHoBHBIE 00pa3ipl MOMENAIOT B MOPO3MWIbHYIO Kamepy mo 5.1.3.2. Hawanom
3aMOpaXMBaHUS CUUTAIOT MOMEHT YCTaHOBJIEHHS B KaMmepe Temneparypbl Munyc 16°C.

5.2.3.2 Yucno HUKIOB 3aMOPaKUBAHUS M OTTAUBAHMUSI, TIOCTIE KOTOPBIX OINPENEISIOT MPOYHOCTb
IIPU CKaTUM 00pa31oB OeTOHA, MPUHUMAIOT o Tabnuie 4.

5.2.3.3 BoaHbli pacTBOp XJIOpU/A HATPUS B BaHHE JJIsi OTTauBaHUSI MEHSIOT uepe3 Kaxbie 100
IIUKIIOB.

5.2.3.4 OcHOBHBIE 00pa3Iilbl MOCJIE MPOBEICHUS 3aJaHHOTO YHCJIa IUKIOB 3aMOPAKWBAHUS U
OTTauBaHMs OCMATpPUBAIOT. MaTepual, OTIeNAonMiics oT 00pasiia, CHUMAIOT KECTKOH KalpoHOBOM
mietkoi. O6pasibl OOTHPAIOT BIAKHOHN TKaHbIO, B3BEIIMBAIOT U HCIBITHIBAIOT HA CKATHE.

5.2.3.5 O6paboTKy pe3yabTaToOB UCIBITAHUHI MPOBOAAT 1O 5.2.4.

5.2.4 O6pa6oTka pe3yJIbTATOB MCIIBITAHUI

5.2.4.1 PaccuuThIBaIOT U3MEHEHUE Macchl 00pa3oB Am, %, o hopmyre

am = 2="140p,
m 1)

re M - Macca o0pasia 10 3aMOpakMBaHUsI U OTTaWBaHUA, T

m; - Macca oOpas3lia nocje 3aMOpakKUBaHUs U OTTAUBAHMUS, T.

Cpennee MakCUMaIbHO JOMYCTUMOE YMEHBIIEHHE MAacChl 00pa3lioB HE JIOJKHO MPEBbIMATE 2%.

5.2.4.2 O06paboTKy pe3yIbTaTOB OMpPENEICHUS IPOYHOCTH KOHTPOJIBHBIX U OCHOBHBIX 00pPa3IioB
BBIMIOJIHSIIOT B CJIEAYIOLIEM MOPSAKE.

PaccunThIBalOT cpeiHee 3HaU€HUE MPOYHOCTU X¢p 110 (hopMyie

_XX
= s (2)

rae Xj - IpoYHOCTh oJfHOTO 0Opasma, MIIa;
1 - YACII0 00pa3IoB.

X
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PaccunthIBatoT cpemHEKBaIpaTHUECKOE OTKIOHEHUE Gy 10 opmyie (3) TOCT 18105:

o
@)
rae Wp- pasmax €JMHUYHBIX 3HaYEHUM MIPOYHOCTU OETOHA B CEPUM, ONPEIEIIAEMbII KaK Pa3HOCThb
MEXy MAKCUMaJIbHBIM M1 MMHUMAJIbHBIM €JUHUYHBIMH 3Ha4€HUAMHU IpoyHocTH, MIla;
o - KO3(PUIMEHT, 3aBUCSIINI OT YHCIa eMHUYHBIX 3HAYCHUH MPOYHOCTH OETOHAa N B cepHH,
IIPUHUMAIOT 110 TadauIe 6.

Tabnuma 6 - Koahpdunuent a

Yucno eqUHAYHBIX 3HAYECHUH 2 3 4 5 6

Koaddunuent 1,13 1,69 2,06 2,33 2,5

Koaddurnment Bapuaruu npouyHocT Vi, pacCUUTHIBAIOT 1O (hopmyJie

V, =20
Xep (@)

5.2.4.3 OnpeaensitoT HUKHIOK MPaHMITy TOBEPUTEILHOIO HHTEPBAIa /Il KOHTPOJIBHBIX 00Pa3IoB
Xmin' o popmyne

Xuin' = Xop' = a5, (5)

I}
n Xmin JJIs1 OCHOBHBIX o6paau0B IIOCJIC 3aMOPAKMBAHHA U OTTaUBAHUS 110 (I)OpMy.]'Ie
pan ||=X ||_rc I
min op ~n - (6)

rae tg - kpurepuil CThlOJleHTa NpU TOBEPUTENBbHON BeposTHOCcTH P = 0,95, mpuHMMaeMsblil 1o
TabauIe 7 B 3aBUCUMOCTH OT YKCJIa UCTIBITYEMBIX 00pa3IloB.

Ta6nuna 7 - Kpurepuit CTeronenTa

UYwcno oO6pasmos N 4 5 6
Kpurepwnii Ctbrosienra tg 3,182 2,776 2,570

OOpa3ibl CYMTAIOT BBIICPKABIIUMHU HCIBITAHHE HAa MOPO30CTOMKOCTb, €CIIA COOJIOAeTCs
COOTHOIIIEHUE

X 2 0,9 X
()
5.2.4.4 Mapky 6eToHa 10 MOPO30CTOMKOCTH MPUHUMAIOT O TabauIle 4 ¢ y4eTOM YHCIa LUKJIIOB,
IIPU KOTOPOM COXPaHSAETCsl COOTHOIIEHNUE (7), YMEHBIIIEHHE MacChl He MpeBbImaeT 2% 1 Ha oOpa3nax
OTCYTCTBYIOT TPEUIMHBI, CKOJbI, menymeHue pebep. s OeToHa, K MOBEPXHOCTH KOTOPOTO
MPEIBSBISIOT TPEOOBAHUS 0 JIEKOPATUBHOCTH, U JIJIsl OETOHA IMMOKPHITHI aBTOMOOHMIIBHBIX JIOPOT U
a’poJPOMOB HE JIOITyCKaeTcs MeNTylIeHHe TOBEpXHOCTH 00pa31oB. [Ipumep 006paboTKu pe3yabTaToB
WCTIBITAHUY TIPUBENICH B IpUI0KeHuun /I.

Jnst nerkoro 6eToHa Mapok o Mopo3ocToikocT F50 u MeHee KpuTepueM OLEHKH Pe3yJIbTaTOB
WCTIBITAHUS SIBIISIETCS YMEHBIIICHHWE CpEJIHEH NPOYHOCTH Ha C)KAaTHE OCHOBHBIX OOpPAa3loB TIO
CPAaBHEHMIO CO CPEeIHEH MPOYHOCTHIO KOHTPOJIBHBIX 00pa3IOB.

VYMeHblIeHHE CpeHel MPOYHOCTH JIETKOro OeToHa He JOJKHO mpeBblmaTth 15%, mpu 3ToM
HIenyIieHne pedep U MoBEpXHOCTH 00pa3lioB JIOJKHO OTCYTCTBOBATb.

6 YckopeHHbIe MeTOIbI ONpe/ieIeHUsI MOPO30CTOMKOCTH

6.1 Bropoii meTon

6.1.1 VMcnpiTanue mo BTOPOMY YCKOPEHHOMY METOAY IMPOBOAAT 3aMOpPaKMBAHUEM Ha BO3yXe
00pa31oB, HACHIIIEHHBIX XJIOPHIAa HATPUs, U MOCIEIYIOIUM UX OTTAaMBAaHHUEM B PAacTBOPE XJIOPHIA
HaTpHUSL.
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6.1.2 YcKopeHHbIE UCIBITAHUS 110 BTOPOMY METOJY IPOBOJAT MO PEKUMY, NPUBEACHHOMY B
Tabnunax 1 u 5 u noapazaene 5.2.3.

6.2 Tpernii meTox

IIpumeuyanue - Ilpu HCHOBITAaHHMM NO TPETbeMY YCKOPEHHOMY METOAY Ul HACBHIICHMS, 3aMOPAXHBAHUSA U
OTTauBaHKs 0OPA3I0B MPUMEHSIIOT BOJHBINA PACTBOP XJIOpHAa HATpuUs (cM. Tabnuiy 1).

6.2.1 CpencrBa ucnbITAHUA U BCIIOMOTaTeJIbHbIE YCTPOICTBA

CpencTBa uCHBITAaHHS U BCIIOMOTaTeIbHBIE YCTPOHCTBA - 110 5.2.1.

Mopo3uibHas KaMmepa IODKHA OOEeCHeurBaTh JOCTIKEHHWE U TOJJIepKaHHE TeMIlepaTyphbl
Bo3ayxa MuHYC (50 £2) °C. HepaBHOMEpHOCTH TEMIIEPATYPHOTO MOJISI B BO3JIyXe MOJIE3HOTO 00beMa
KaMephbl He J0JKHA npeBbimath 3°C.

EMKOCTM M3 KOpPpO3HMOHHO-CTOMKOIO Marepuajia JUlsl 3aMOpakMBaHHS B pacTBOpE XJopuaa
HaTpUs Kaxao0ro oopasia. PazmMep eMkocTu foikeH o0ecrednBaTh 3a30p MEX Ay rpaHsaMu oOpasua u
CTEHKaMH €MKOCTH He MeHee 10 mm.

6.2.2 IloaroToBKa K NPOBEAEHUI0 HCTILITAHUI

[ToAroToBKY K IPOBEICHUIO UCTIBITAHUH MPOBOJIAT 10 5.2.2.

6.2.31 IlpoBenenue ucnbITAHUM

6.2.3.1 UcnibiTanus MPOBOASAT 10 5.2.3 CO CIECIYIONIMMH OTINIUSIMHU.

OcHoBHble 00pa3ibl MOMEIIAIOT B MOPO3WIBHYIO KamMepy B 3aKpPBITBIX CBEPXY EMKOCTSIX,
HaINOJHEHHBIX 5 %-HBIM BOJHBIM PACTBOPOM XJIOpHMJia HATPHs, TaK, YTOOBI PACCTOSHUE MEXAY
CTCHKaMH €MKOCTEeM M CTeHKaMH eMKOocTed U kKamepwl Obuio He mMeHee 50 mm. TemmepaTypy B
3aKpBITON KaMepe MOoHmkaroT 10 MUHYC (50 +£2) °C u noajiepXuBaroT B T€UEHUE HE MeHee 2,5 u.
3areM TeMIlepaTypy B Kamepe MOBbIIIAIOT 10 TemmnepaTypsl Munyc 10°C B teuenue (1,5 £0,5) 4,
nocyie yero oopasusl pazmepamu 100 x 100 x 100 mm orrauBaioT B 5%-HOM BOJHOM DPacTBOpE
xJyiopuaa Hatpus temnepatypoit (20 +£2) °C B Teuenue He MeHee 2,5 4, oOpa3ibl pazmepamu 150 x
150 x 150 MM - B TeueHUE HE MeHee 3,5 4.

6.2.3.2 Boanslii pacTBOpP XJIOpHIa HATPUSL MEHSAIOT B EMKOCTSX Yepe3 Kakzble 20 [IUKIIOB.

6.2.3.3 Ilocne 3agaHHOrO YMCIa IUKIOB OCHOBHBIE O00pa3lbl OCMaTpuBalOT. Marepuai,
OTAENAIONIMICSA OT 00pa3iia, CHUMAIOT KeCTKOI KarpoHOBOH 1ieTkoi. OOpa3iibl 00THPAIOT BIaKHOU
TKaHbIO, B3BELINBAIOT U UCIIBITHIBAIOT HA C)KaTHE.

6.2.4 O0padoTKka pe3yJIbTATOB MCIBITAHUI

6.2.4.1 O6pabOTKy pe3yJbTaTOB HCIBITAHHIA BBITIOIHSIOT 110 5.2.4.

6.2.4.2 Mapky 6eToHa 110 MOPO30CTOMKOCTH MPUHUMAIOT 1O TAabJIUIle 4 ¢ yUeTOM YHCIa LUKIIOB,
IIpU KOTOPOM coXpaHsieTcsl cooTHoueHue (7), yMEHbIIeHHEe Macchl 00pa3lioB He npeBbiaeT 2%,
OTCYTCTBYIOT TPEIIMHBI, CKOJIBI U IIENTyIIEHHE pedep.

Ipunoxenne A
(pekoMeHayeMoe)

MeTtoa onpeaesieHHs MOPO30CTOMKOCTH 0€TOHA 10 U3MEHEHUI0
AUHAMHYECCKOro MOAyJifA YIIPYIroCTH UJIN CKOPOCTH yJbTpPa3dByKa,
wiu nedpopmanuii
IIpumeuanue - Meron, NPUBENEHHBIH B HACTOSIIEM MPWIOKEHUM, NpeJAHA3HAYEH MJIs OIpEAesICHUs
MOPO30CTOHKOCTH 00pa3IoB OeTOHA NMPH MHOTOKPATHOM 3aMOPaKMBAaHWK M OTTAMBAHHUU IO PEKUMAaM IEPBOTO WIIH
BTOPOTO0, MJIM TPETHEr0 METO/Ia C OLIEHKOM COCTOSIHUS 00pa31oB B 3aBUCHMOCTH OT M3MEHEHUsI 3HAYCHUS INHAMUYECKOTO

MOJyJIsl YHOPYTOCTH WJIM CKOPOCTH YJIbTpasByKa, WM 3Ha4deHUs aedopmanuii. MeTox NpUMEHSIOT Uil o0paslos,
N3TOTOBJICHHBIX B JJAOOPATOPHH MII OTOOPAHHBIX U3 KOHCTPYKIIUH.

A.1 CpeacrBa HCIIBITAHUS U BCIIOMOIaTe/IbHbIEC YCTPOCTBA

Ob6opynoBaHue A1 U3TOTOBJICHHUS, XpaHEHUS U UCTIBITaHUs 00pa3noB 6etoHa - mo [OCT 10180.

Mopo3uibHasi Kamepa, oOecreuuBarolas JOCTH)KEHHE U MOJAJIEp)KaHUuEe TeMIlepaTyphl,
YKa3aHHOH B Tabauie 1.

Banna 11 HachleHus: 00pas1oB.

Banna g orrauBaHus 00Opa3loB, OOOpyAOBaHHAas yCTPOMCTBOM, 00eCHEeUMBAIOIINM
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MOJIEPKaHUE TEMIIEPATypPbl BOJBI MJIM BOJHOTO pacTBopa xjopuja Harpus (20 +2) °C.

JlepeBsiHHBIE TOAKIIAKH TPEYTrOJIbHOTO CEYEHHS BBICOTOM 50 MM.

JIa6oparopusbie Becbl 1o [OCT 24104 ¢ morpenrHocTso B3BeMMBaHus 1 T.

[Ipubopsl s u3MepeHuss TeMIEpaTypbl: TEPMOMETPHI, TEPMOMETPHI COMPOTUBIICHHUS,
TEpMOIIapbl C MOrpeIHOCThI0 n3Mepenus +1 °C.

YcraHoBka wiM npuOOpsl sl BO30YXKACHUS MOIMEPEeYHbIX KojeOaHui oOpaslia U U3MepeHus
94acTOTHI COOCTBEHHBIX MOMEPEUHbIX Kosebanuit B mpenenax ot 100 mo 10000 I'm.

YerpoiicTBo miist m3MepeHus nedopmarnuu oopasios, coctosimee u3 mratusa mo [OCT 10197 u
unaukaropa no 'OCT 577 c¢ morpeumHocThio u3Mmepenus +0,01 MM, miam ckoba ¢ OTCUETHBIM
ycrpoiictBoM o 'OCT 11098 ¢ norpemHoctbio udmepenus £0,012 mm.

KoHTposbHBIN CcTEpKEHb U3 KOPPO3MOHHO-CTOWMKON Hepxkaseromied ctanmu no 'OCT 5632 k
YCTPOMCTBY AJis u3MepeHus nedopmannii. JlinHa cTep ks JoJKHA ObITh paBHOU JUIMHE 00pasua.

[Tpubop nnst ompenesneHUss CKOPOCTH yibTpa3Byka B Oerone. J[nama3oH M3MepeHHsS BPEMEHU
pacnpocTpaHeHHus YIbTPa3BYKOBBIX kosiebanuii ot 20 1o 1000 MKc.

Emxoctu uist 3amMmopakuBanusi 00pa3ioB. Marepuan eMKOCTeH TOJKEH OBITh JeOpMHUPYEMBbIM
(MCKITIOYAIOIIMM JaBIIEHHUE JIbJIa Ha 00pasell Py 3aMOPAKUBAHHH ).

CertuaThlil KOHTEHHED U1 pa3MEIIeHUsI OCHOBHBIX 00pa3lioB B MOPO3UJILHOM KaMepe.

Ceryartslil cTeUIaX AJsl pa3MeIlleHUs OCHOBHBIX 00Pa3I[0B B MOPO3HIILHOM Kamepe.

Bomga mo [OCT 23732 ¢ coaepkaHreM pacTBOPUMBIX coJeit He 6osee 2000 mr/m.

Xnopun Hatpus o [OCT 4233.

A.2 O0pa3ubl AJ HCIIBITAHUH

A.2.1 Yucno oOpa3moB i UCIIBITAHUHN TOJDKHO ObITh HEe MeHee mecTtu. OOpasibl H3rOTOBIISIOT
13 OETOHHOUM CMeCH B Ta0OPATOPHH WU OTOMPAIOT U3 KOHCTPYKIHH. OOpa3mbl-IIPU3MbI pa3MepaMu
100 x 100 x 300 (400) MM M3roTOBIISIOT B JJaboparopur B popmax o OCT 22685.

N3roroBnenue u xpaHeHue o0pas31oB MPOBOAAT B HOpMalbHbIX yciaoBusx no 'OCT 10180.

A.2.2 U3 xouctpykumid mo ['OCT 28570 BbIOypHBarOT aaMa3HbIM HHCTPYMEHTOM KEpPHBI
nuamerpom oT 60 10 150 MM. Y3 KEpHOB U3TOTOBIISIFOT OOPA3IBI-IIMIIMHIPHI BEICOTOM 3 - 4 muaMeTrpa
KepHa (MpU M3MEPEHMU CKOpPOCTH YyibTpa3Byka - 1 - 3 naumamerpa). M3 TOHKOCTEHHBIX U
MEJKOIITYYHBIX U3/CIMA U KOHCTPYKIIUMA JTOMycKaeTcs oToupath 00pasisl pazmepamu 100 x (100 -
150) MM ¥ TONIIMHOM, PaBHOM TOJNIIMHE U3AEIHS WM KOHCTpYKIMU. He normyckaercs BRICYIIMBaHUE
00pa31oB HUXKE BIAKHOCTU OETOHA B KOHCTPYKIIMM, U3 KOTOPOM BbIpe3aHbl oOpa3ibl. [ 3amuTsl
OT BBICBIXaHUSI OTOOPAaHHBIE U3 KOHCTPYKIIMM 00pa3Ibl MOMELIAIOT B MOJIMATHIICHOBbIE MTAKETHI TN
3aIUIIAIOT IPYTUM CITOCOOOM.

A.2.3 O6pa3usl ans usmepenus aedopmanuii ocHamaror pernepamMu no FOCT 8269.0, myHKT
4.22.31, pucynok 13. B oOpa3ipl, U3rotopisieMble B J1aDOpaTOpPHH, pENephbl yCTaHABIUBAIOT,
3akpemisis X B popmax. B oOpasiupl, oToOpaHHBIE W3 KOHCTPYKIMH, pernepbl YCTaHABIMBAIOT Ha
SMOKCHU/IHOM CMOJIE€ B BHICBEPJICHHBIE JTYHKH.

A.2.4 JIns u3aMepeHus: Temreparypbl OeToHa B LIEHTpe oOpaslia UCHOIb3YIOT oOpaselr] OeToHa,
aHAJIOTUYHBIA OCHOBHBIM 00pasiiaM, C OTBEPCTUEM JUIsl YCTAHOBKH J1aTYMKA TEMIIEPaTyphl.

A.3 IlpoBeneHue uCbITAHUI

A.3.1 Jlo nHavana ucmbeITaHuil oOpasibl HackmalT mo 4.12 Bomoit wim 5 %-HbBIM BOAHBIM
pacTBopoM xJsiopuza HaTpus TeMmepatypoit (20 £2) °C. O6pa3iibl B3BEIINBAIOT, ONPEACISIOT [UINHY
o0pa3loB MM CKOPOCTb YJIbTpPa3ByKa, HJIM YacTOTy COOCTBEHHBIX IIONMEPEUHbIX KoseOaHuil
00pasIoB.

A.3.2 Jlist m3MepeHus TeMIiepaTypsl B oOpasell 0eToHa YCTaHABIMBAIOT TEMIIEPaTyPHBIN TaTYuK,
nocye yero o0pasell ¢ JaTYMKOM MOMEIIAIOT B CEPEJUHY MOPO3UIBHOM KaMephl.

A.3.3 B 3aBHCHUMOCTH OT peKuMMa HCIBITAHUN (110 MEPBOMY, BTOPOMY WIJIU TPETHEMY METOAY)
HACBIIIEHHbIE BOJON MM 5 %-HBIM BOJHBIM PAaCTBOPOM XJIOpUIA HATpHsl 0Opa3iibl pa3MeIarT Ha
CTeJUTa’kaX MOPO3WJIBHOM KaMephl WM TOMEHIaloT B €MKOCTH C PAacTBOPOM XJIOpUJA HaTpus,
KOTOpBIE€ YCTAaHABINBAIOT B MOPO3UJIbHYIO KaMepy.

A.3.4 3amopaxxuBaHHe U OTTaWBaHWE OOPA3IOB MPOBOMST MO PEKHUMY MEPBOTO, BTOPOTO HIIH
Tperbero Metoza (cM. Tabauity 1). [IpogomKuTenbHOCTh 3aMOPAKUBAHUS U OTTAUBAHUS IPUHUMAIOT


8361.htm
15133.htm
7618.htm
15695.htm
2819.htm
63252.htm
7616.htm
2475.htm
66386.htm
2496.htm
4065.htm

B 3aBHCHMOCTH OT MUHUMAJILHOTO pa3zMepa o0pa3ioB 1o Tabdauie S. /{1 00pa3iioB MUHUMAIbHBIM
pasmepom 60 - 100 MM, OTOOpaHHBIX W3 KOHCTPYKIIWMA, MPUHUMAIOT TOT K€ PEXKUM, YTO U ISt
o6pa3ios pazmepamu 100 x 100 x 100 mm.

A.3.5 Tlocne 3amaHHOTO 4YHCIAa LUKIOB 3aMOpPaXMBAHUS W OTTAMBAHUS OIPEICISIOT IUHY
00pa3lloB WM CKOPOCTh YIbTPA3ByKa, WJIM YacTOTy COOCTBEHHBIX IOINEPEYHBIX KOJICOAHUH
00pa3noB. UKCIIo IUKIIOB MPHHUMAIOT 110 Ta0uuie 4.

[Ipumeuanune - B cimydae ecnu Mapka OETOHA 1O MOPO3OCTOMKOCTH HE 3a/aHa, WCHBITAHHUSA MPOBOIST
MIOCJIEZIOBATENIFHO TIPH YMCIIE IIMKJIOB, YKA3aHHBIX B TaOmuie 4, 10 JOCTHXKECHUS 00pa3slaMu KpPUTHIECKUX 3HAUYCHUH
[apamMeTpoB, YKAa3aHHBIX B A.S.

A.3.6 Ilpu ucnblTaHUM 110 IEPBOMY U BTOPOMY METOAAM BOJY WJIM PacTBOp XJIOpUAA HAaTpUs B
BaHHAaX IS OTTaMBaHUS MEHSIOT uepe3 Kaxbple 100 UKIOB 3aMOpakMBaHus W oTTauBaHus. [lpu
UCIBITAaHUU 10 TPETHEMY METOAY PAacTBOP XJIOPHa HATPUS B EMKOCTSX MEHSIOT uepe3 Kaxple 20
LUKJIOB 3aMOPaXKUBAHUs U OTTAUBAHMUS.

A.3.7 Tlpu MOBTOPHOH yCTaHOBKE B KaMepy pacIoJIOKCHHE OOpa3IoB B KaMepe MEHSIOT.
PasHocTe Temmeparypbl B OTHENBHBIX 30HAaX MO OOBEMY KaMepbl B CepeAMHE Iepuoja
3aMOpa’KMBaHUs He J0JKHA npeBbimarth 3°C.

A.3.8 UcnpITanus poI0JKAIOT IO YMEHBIICHHUS MacChl 00pa3ioB Ha 2% WM YBEJTMYEHUS ITTHHBI
obpasuoB Ha 0,1%, WM CHIWKEHHS CKOPOCTH YJIbTpa3ByKa TPU CKBO3HOM IPOJOIHLHOM
npo3ByyuBaHuU Ha 15%, WM A0 yMEHBbIIEHHS IWHAMHUYECKOrOo MOyl ymnpyroctu Ha 25%
HCXOJHOIO 3HAYECHHUSI.

A.3.9 Ilpu u3MepeHUn Macchbl U AJUHBI 00pa3lOB, CKOPOCTH YJIbTPa3ByKa U JUHAMHYECKOTO
MOJTyJIsl YIPYTOCTH 00pa3ibl OCMaTPUBAIOT U OTMEUaloT AedekTsl. [Ipy mosiBIeHHH TPEIINH, CKOJIOB
U 1IenyieHus pedep oOpasiibl CHUMAIOT C UCTIBITAHUH.

A.3.10 Ilpu nepepbiBax B UCIBITAHUU 00Pa3Ilbl CIEAYET XPAHUTh B 3aMOPOKEHHOM COCTOSTHUU 110
4.13.

A.4 O0paboTka pe3yabTaTOB UCTIBITAHUI

A.4.1 lnHaMu4ecKHil MOLYJIb YIIPYTOCTH

JluHaMuueckuid MOysib yNpyroctu Eom, %, mocie N IUKIOB 3aMOpakvBaHUS U OTTAaUBaHUS
paccUUTHIBAIOT 1O hopMmyie

Eqpn = {(E2EZF100 mim  E,p, = {£2/F21100, A1)
rae E - 3HaueHne TMHAMUYEeCKOT0 MOAYJIS YIPYTOCTH /10 3aMOpPaKHUBAHUS;

E; - 3HadeHHWe IUHAMHUYECKOTO MOIYJsS ympyroctd mocie N IHMKIOB 3aMOpakMBaHUS M
OTTauBaHUs;

f - yactoTa COOCTBEHHBIX MOMEPEUHBIX KOJcOaHUIT 0Opa3Ia 10 3aMOpaKUBaAHUS;

f; - wacToTa COOCTBEHHBIX MONEPEYHBIX KoeOanuii o0pasiia mociie N IHKIOB 3aMOpaKUBAHUSI U
OTTanBaHUA.

A.4.2 CxopocTsb yabTpa3Byka

CHIDKEHNE CKOPOCTH yIbTpa3BykKa B o0pasie ASy,, %, pacCUUTHIBAIOT 1O (hopMyIie

ASy= (84252100, (A2)

rie S - CKOpOCTh yAbTpa3ByKa IMpPH CKBO3HOM MPOAOJHHOM MPO3BYYMBAHUU 00pasma mJo0
3aMOPaKUBAHUS;

S1 - cKOpOCTH yIbTpa3ByKa MU CKBO3HOM IMPOIOIEHOM IIPO3BYUYHBaHUH 00pa3iia nmocie N mukios
3aMOPaKUBAHUS U OTTaWBaHU.

A.4.3 lepopmanus

OtHocuTenpHy0 nedgopmannio 006pasnos L, %, mocie N UKIOB 3aMOpaKUBaHUS U OTTAMBAHUS
PacCUUTHIBAIOT 1O opMyIie



_hb-h
L = 21100,

d (A3)

rae |y - mokaszanue HHIMKATOpA /10 3aMOPAKUBAHKS, MM;
I, - moka3zanue nnanKaropa mocie N [MUKIOB 3aMOPaXKMBAHUS U OTTAUBAHUS, MM;
Ly - nHa o6pa3ua 10 3aMOpakUBaHuUs (PacCTOSIHUE MEKIY perepaMu), MM.
A.4.4 Macca
N3menenue maccol oOpaszna Am, %, pacCunuThIBaIOT MO (hopMmyie

Am == 4pp,

m (A.4)
rze m - macca odpasua J10 3aMOpaXHUBaHUS U OTTauBaHUs, T,
m; - macca oOpasua nocie N IIUKIOB 3aMOpa)KMBaHUS U OTTauBaHUs, T.
A.4.5 IIpoToK0J MCTIBITAHUI
[IpoTokon ucnpITaHUM AOJKEH COAEpkKaTh CIEAYIONINE JaHHbIE:
- croco0 M3TrOTOBJIECHUST 00Pa3IoB (HapUMep, H3TOTOBJICHHI B JIAOOpaTopHOU (hopme, BBIpe3aHbl
13 3aTBEPCBIIETO OCTOHA);
XapaKTepUCTUKY 00pa3LoB:
- (opma u pa3mepsl,
- MecTo 0TOOpa M OpPHEHTAIMs 00pa3loB, BHIPE3aHHBIX U3 KOHCTPYKIMH (TapajuIeIbHO WIIH
MEPIEeHIUKYISAPHO YKJIaJAbIBAEMBIM CIIOSIM O€TOHHOM cMecH), ipyras HHpopMaIus,
- Macca 00pa3IoB A0 3aMOPaKUBAHUS U TIOCTIE Pa3MOPAKUBAHHS,
- paccTosiHuE MEXIY perepamu,
- Hann4ue Ae(eKToB Iepel UCTIBITAHUSIMU;
PE3yNbTaThl UCIIBITAHUN:
- YMEHBIICHNE MaCChl KAKI0TO 00paslia v cpeaHee 3HaUCHNE B CEPHH,
- nedexThl Kaxaoro odpasia, oOHapy)KeHHbIE BO BPeMsl UCHBITAaHWM, U YMCIO LUKJIOB, IPU
KOTOPOM TIOSIBUIIACH J1€(DEKTHI,
- 3HaU€HHE OTHOCUTEIBHOTO TMHAMHYECKOTO MOJIYJISl YIIPYTOCTH JI0 U MOCJE 3aMOpPaXKUBAHUS
Y OTTaWBaHUS JUIsl KAXKI0T0 00pasiia u CpeiHee 3HAaUCHUE JIJIsl CEpUM 00pasIoB,
- negopmanus Kaxx0oro o0pasia u cpeinee 3HaueHue il Cepuu 00pasIoB,
- U3MEHEHHE (CHMKEHNE) CKOPOCTH YIIbTpa3ByKa, %o.

[Ipumedanue - B 3aBUCUMOCTH OT MPUHATOTO METOJIa UCTIBITAHUN B MPOTOKOJ UCTIBITAHUA BHOCAT PE3YJIbTATHI
mo A.4.1 mmn A4.2, mim A.4.3, mm A.4.4.

A.S 3akJi10ueHue 0 pe3yJibTaTax HCIbITAHUI

OO0pa31pl MPU3HAIOT BBIJICPKABITUMHE HCTIBITAHUE, €CITH CHIDKEHUE CPETHETO [T CEPHH 00pasiioB
3HA4YEeHUs CKOPOCTH YJIbTpa3ByKa He TMpeBblIaeT 15% HCXOAHOTO 3HAYCHMs, WIH CHHXKEHHE
CpeIHeTo 3Ha4EeHUs] OTHOCUTENFHOTO TMHAMHUYECKOTO MOIYJIS YIIPYTOCTH HE MpeBbIaeT 25%, uim
cpeanee 3HaueHue aedopmaruii oOpasnoB He mnpesbimaer 0,1%, mpu 3TOM cpeaHee 3HAUYEHHUE
YMEHBIIIEHUS MacChl He TIpeBbImaeT 2%, Ha o0pa3max OTCYTCTBYIOT TPEIIMHBI, CKOJIbI, IIETYIIICHHUE
pebep. Mapky 6eToHa 10 MOPO30CTOMKOCTH yCTaHABIUBAIOT 110 YUCIY IIUKJIOB 3aMOPaKUBAHUS U
OTTauBaHUs, IPU KOTOPOM 00pa3libl OTBEYAIOT YKa3aHHBIM BbIIIE KPUTEPHUSIM.

IIpy wucnbITaHUM C TNPUMEHEHHMEM HECKOJIBKHX CIIOCOOOB KOHTPOJIA COCTOSHHUS 00paslioB
(ckopocTH ynbTpa3ByKa, AMHAMHUYECKOTO MOJIYJS YHOPYTrocTH, nedopmanuii o0pasloB) MapKy
06eToHa IO MOPO30CTOMKOCTH YCTAaHABIMBAIOT 110 KaXKJOMY CpeJHEMY 3HAUEHUIO OKa3aTelis, ociie
Yero MpUHUMAIOT MUHUMAIIBHYIO MapKy U3 YCTaHOBJIEHHBIX.



IIpuiaoxenune b
(o0s3aTeNBHOE)

Onpeuenenne KOZ)(l)q)I/IIII/IeHTa nmepexoaa nmpu uCnbiTaHUMN 06pa3u03 oeroHa
Ha MOPO30CTOMKOCTH PA3JIHYHBIMU METOAMHU
[Ipumeganue - B HacTOsIMEM NPUITOKEHUN TIPUBECHBI TPAaBIIIA ONpeAeieHs Ko3(duueHToB nepexona npu

UCTIBITAHAN 00pa3IoB OeTOoHAa HAa MOPO30CTOWKOCTH METONAMH, IPUBEICHHBIMH B HACTOSIIEM CTaHAapTe (manee -
CTaHJAPTHBIE METOJBI), U IPYTHMH MHOTOITHKJIOBBIMH METOJaMH.

b.1 KoaddummenTts! nepexona ycTaHABIMBAIOT [T KOXKI0M MapKu O€TOHA TI0O MOPO30CTOHKOCTH,
MPUBEICHHON B TadJuIie 4.

b.2 Jlna ycraHoBneHHs 3HaueHHH KOA(PHUIMEHTOB MEpeXoia HCHBITHIBAIOT MpPEIaraéMbiM U
CTaHJIaPTHBIM METOJAMH I10 IIEeCTh Cepuil 00pa3IoB.

b.3 OO0pa3upl Kaxa0il cepur U3rOTOBISIOT U3 OAHOW MpoObl OeToHHOU cmecu. OOpasibl Bcex
cepuil JOJHKHBI TBEPJETh B OAMHAKOBBIX YCIOBUSX.
Cgenﬂaa IJIOTHOCTh O€TOHA B KAXK0M cepur 00pa3lioB HE JOJDKHA OTJIMYaThes Oosee ueM Ha 30
KI/M".

b.4 Jlnst xaxxmoi cepur 00pas3oB ONpeensoT 3HaueHne koddduuuenta nepexona Kj or Mapku
0eToHa 1O MOPO3OCTOMKOCTH, OIpPEAETICHHONW MpeajaraéMblM METOJOM, K Mapke OeToHa,
OTIpEeIeIEHHON CTaHJapTHBIM METOJIOM, TI0 (opMyIie

bong (B.1)

rme N% - cpeaHee YMCIO LMKIOB 3aMOP@KMBaHMS M OTTaMBaHUA OOpasloB, NPU KOTOPOM
JOCTUTACTCS TMPEACIbHOC 3HAYCHHE XapaKTEPUCTUK OOPa3IOB NpPH HUCHBITAHUU IPeaaracMbIM
METOIOM;

N - CpelHee 4YHUCIO LMKIOB 3aMOpPaXKMBaHUS W OTTaWBaHUS O0Opas3loB, NP KOTOPOM
JOCTUTAeTCs TpeAeNbHOe 3HAYCHHE XapaKTepUCTHK OOpaslioB MPH HCHBITAHUU CTaHIAPTHBIM
METOIOM.

b.5 lns Bcex cepuii 00pa3lioB BEIYUCISIOT CpeHee 3HaueHue kodpduimenta nepexona K 1o
bopmyre:

R
x

f
K=£1_,
n (b.2)
r7ie N - YKUCIo cepuid 00pasIioB.
CpenHekBaipaTHUECKOE OTKIOHEHHE Gy, OTPEACIISIOT Mo Gopmyrie

Koax — Kmi
G, = max min

! o (B.3)

rie Kmax 1 Kmin - MakcUManbHOE 1 MUHUMAJIbHOE 3HaYeHUs Kod(duiineHTa nepexona;
o - Ko3pdULUEeHT, MPUHIUMAaeMbIi 1o Tabmaune 6.
Koadduunent Bapuanuu kospduimenTon nepexoaa Vi onpeaenisoT no Gpopmymne

Vk :(:(Tn .
(b.4)

DKCIepUMEHTAIBHO YCTAaHOBIIEHHBIH Ko3(duuneHT mnepexona K MOXKeT OBITh HCIIOJIb30BaH,
ecnu 3HadeHue KodddunrenTa Bapuanuu Vi He nipeBbimaet 9%.



IIpuioxenune B
(cipaBOYHOE)

O003HaYeHHsT OCHOBHBIX mapaMeTpoB U XapaKTCPUCTUHK 0eToHa

B nacrosimem nmpuiioKeHUU NPUBEACHBI cleayioniue 0003HAYeHHs] OCHOBHBIX IapaMeTpoB U
XapaKTepUCTHK OETOHA, MPUMEHSIEMbIE B HACTOSIIIEM CTaHAAPTE:

N - 4ucino o0pasLoB;

N - 4KCII0 MKIIOB 3aMOPAXUBAHUS U OTTAUBAHUS;

tp - kpurepuit CTbrOAICHTA;

Xep - CPEAHSAS IPOYHOCTH 00PA3IIOB;

o - KO3 dUIUEHT IS pacueTa CpeTHEKBAIPATUYECKOTO OTKJIOHCHHUS,

Ximin' - HIDKHSIS TPAHHIA JOBEPHTEIFHON0 HHTEPBAIA IIPOYHOCTH KOHTPOIBHBIX 0OPA3IIOB;

Xmin'| - HIDKHSIS TPAHHLA JOBEPHTEILHOTO HHTEPBAIA [IPOYHOCTH OCHOBHBIX 06PA3IIOB;

Vi - Ko3pPHUIKEHT Bapraluy MPOYHOCTH;

Vi - koahurmenT Bapranuu ko3pGUIMEHTOB nepexonaa K

On - CPeIHEKBAPATHUECKOE OTKIOHECHUE;

f - wactora coOcTBEHHBIX KOIeOaHuil 00Opasia 10 3aMOpaKUBAHUS,

f; - wacrora cOOCTBEHHBIX KosieOaHmit oOpasiia mocie N [HKIOB 3aMOpaKMBaHKsI U OTTAUBAHUS;

E - nuaamMu4eckuii MOZTysIb YIIPYTOCTH 10 3aMOpaXMBaHUs 00pa3na;

E1 - muaamMuyeckuii MOAyb yrpyrocTs nocie N UKIIOB 3aMOpakKMBaHUS U OTTAaMBAaHUS 00pa3la;

S - CKOpOCTB yIbTpa3ByKa MPH CKBO3HOM ITPOIOJIEHOM ITPO3BYYHBAHUH JI0 3aMOPAKUBAHHS;

S1 - ckopocTh ynmpTpasByKa IMpH CKBO3HOM NPOJOJIEHOM IPO3BYYMBAHWU mocie N IHKIOB
3aMOPaXMBAHUS U OTTAWBAHHMS;

m - Macca oOpasia 10 3aMOpaXMBAHUS U OTTAWBAHUS;

m; - Macca oOpasna mocie N IHUKIOB 3aMOpaKUBAHUS M OTTaWBAHMUS,

l; - moka3anue HHANKATOPA 10 3aMOPaKUBAHUS,

I, - nokazanue uHMKaTopa mnocie N IUKIOB 3aMOPaXUBaHUsI U OTTAUBAHUS;

Ly - anrHa oOpasua 10 3aMOpaKUBaHUs (PACCTOSIHUE MEXKy PerepamMH).
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IIpumep 00padoTKN pe3yIbTATOB HCIIBITAHUH

Ipunoxenne /1
(cipaBOYHOE)

Ta6numa /.1 - IIpoyHOCTH KOHTPOJBHBIX U OCHOBHBIX 00Pa31l0B O€TOHA (MCTIBITAHUS - 37 IIUKIOB
3aMOpaXUBaHUSI U OTTAaUBAHUS 110 TPETHEMY METOTY)

Homep 06pasita B cepun ITpounocts 6erona, MIla
KOHTPOJBHBIX 00pa3IioB OCHOBHBIX 00pa3IoB
1 2 3
1 40,5 40,5
2 42,0 43,7
3 42,8 42,9
4 41,6 41,6
5 39,0 42,8
6 43,7 40,1
PaccumthiBaroT cpeqHee 3HaYCHUE TPOYHOCTH KOHTPOJILHBIX 00pa3IoB:
x. - xX
®n = (40,5+42,0+42,8+41,6+39,0+43,7):6 = 41,6 Mlla, cpenHeKBagpaTHIECKOE
oTknoHenue % = 1,88 MIla, ko3 )HUIMEHT BapUAIIUU TIPOYHOCTH V= Xeo = 1,88:41,6 =
0,0452 nmm 4,52%.
PaccuntheiBatoT cpeqHee 3HaYCHUE TPOYHOCTH OCHOBHBIX 00PA3IOB
-2X
®n = (40,5+43,7+42,9+41,6+42,8+40,1):6 = 41,9 Mlla, cpemHekBaapaTUIECKOE
. = W - on
OTKJIOHEHHe = & = 1,44 Mlla, koadduiimeHT Bapualud MPOYHOCTU " Xep = 1,44:419 =

0,0346 nnu 3,46%.

[
OrnpenensroT HIKHIOK TPAHUILY IOBEPUTEIHLHOTO HHTEpBAIA Xmin IJI1 KOHTPOJBHBIX 00pa3IoB U
JUISI OCHOBHBIX 00pa3IioB MOCie 3aMOPaKUBAaHUS U OTTaWBaHUA MO Gopmyram: X'

3nauyenue kpurepus CTbroieHTa tg MPUHUMAIOT 110 TadauIe 7.

Xminl = chl - tB Gnls

Xmin" = chll - rB Un"‘

Xmin = 41,6 - 2,57 - 1,88 = 36,9 MIla;
Xmin = 41,9 - 2,57 - 1,44 = 38,2 MIla.
Pe3ynbTathl pacueTa npuBeieHs! B Tabnuue J1.2.

Tao6numa J[.2 - Pesynbrarsl pacuera

IToka3zarenn 3HayeHus mokasareiaein
KOHTPOJIBHBIX 00pa3IioB OCHOBHBIX 00pa3IoB
X, MITa 41,6
on, MIla 1,88 -
X, MIla - 419
on', MIla - 1,44
V, % 452 3,46
Xmin', MITa 36,9 )
0,9%min, MIla 33,2 -
Xmin™, MITa - 38,2

HwxHss rpaHuiia JOBEpUTEIBHOTO WHTEpBalia MPOYHOCTH KOHTPOJIBHBIX OOpPAa3IOB C y4ETOM
koddurmenta 0,9 paBra 33,2 Mlla, HUKHAS TpaHUIIA TOBEPUTEIHHOTO HMHTEPBATIA MPOYHOCTH

OCHOBHBIX 00pa3uoB paBHa 38,2 MI]a.




BuiBoa: OOpasisl Bbliepkaiu 37 MUKIOB UCHBITAHUN 10 TPETHEMY METOY, YTO COOTBETCTBYET
Mapke 6eToHa mo Mopo3octoiikoctu F»300.

KiroueBble €10Ba: MOPO30CTOMKOCTh OETOHA, MapKa MO MOPO30CTOWKOCTH, IIUKJI HCIIBITAHHUS,
OCHOBHBIEC 00pa3Ilbl, KOHTPOJbHBIE 00Pa3IIbI



