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MEXXTOCYOAPCTBEHHbIV CTAHOAPT

SAWLMTA BETOHHbIX W >KENE3OBETOHHbIX KOHCTPYKUMW  OT
KOPPO3UNU

MeToabl ucnbiTaHMn

Protection against corrosion of concrete and reinforced concrete constructions.
Test methods

MKC 91.120.99

[ata Beegexnsa 2010-07-01

Mpegucriosue

Llenn, OCHOBHble NPUHLMMLI M OCHOBHOW MOPSAOK nNpoBeaeHust paboT no
MeXrocyaapCTBEHHOMN CTaHgapTmsauum ycTaHoBreHbl [OCT 1.0-92
"MexrocygapcTBeHHasa cucrtema crtaHgaprusaumm. OcHoBHble nonoxenusa" n MCH
1.01-01-96* "Cuctema MexXrocydapCTBEHHbIX HOPMAaTUBHbIX [OOKYMEHTOB B
ctpouTtenbcTBe. OCHOBHbIE NOSTOXEHUSA"

* [JoKyMeHT He 6bln NpuHAT Ha Tepputopumn Poccunckon depepaunn. Lo
01.10.2003 pencteoBan CHul1 10-01-94. - TlpumevaHne wusrotoButens 6asbl
AaHHbIX.

CBepaeHuA o ctaHgapTe

1 PASPAGOTAH Hay4Ho-uccnegoBaTenbCKUM, NPOEKTHO-KOHCTPYKTOPCKUM W
TEXHOSOMMYECKUM UHCTUTYTOM OeToHa u xenesobetoHa "HUMXKBE" - dwmnunanom
degepancHOro  rocygapCTBEHHOrO  YHUTAPHOro  NpeanpuaTus "Hay4yHo-
nccnegosaTenbckun LeHTp "Ctpontenscteo”

2 BHECEH TexHuyeckmm KOMUTETOM NO cTanHgaptudauumm TK 465
"CTpoutenbcteo”

3 TPUHAT MexrocyqapCTBEHHOM HAy4YHO-TEXHUYECKOM KOMUCCMEN MO
cTaHgapTM3auuK,  TEeXHUMYECKOMY  HOPMMPOBaHUO U cepTudmKkaumm B
ctpoutensctee (MHTKC) (npotokon N 34 ot 10 gekabps 2008 r.)

3a NpUHATNE NPOroriocoBanu:
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4 TMpukasom PenepancHOro areHTCTBa MO TEXHUYECKOMY PErynmpoBaHUIO U
meTporiormn ot 15 gekabpss 2009 r. N 891-cT mexrocyoapCTBEHHbIN CTaHOapT
TOCT 31383-2008 BBegoeH B [OENCTBME HEMNOCPEOACTBEHHO B Ka4yecTBe
HauMoHarnbHoro ctaHgapTta Poccunckon degepaumm ¢ 1 mona 2010 .

5 BBEJEH BINEPBbIE

UHpopmayuss o eeedeHuu 8 Oelucmeue (rfipekpaweHuu Oelicmeus)
Hacmosiwe2o0 cmaHOapma nybrukyemcsi 8 ykaszamerne "HauyuoHarnbHble
cmaHOapmabl”,

UHpopmayusi 06 uMeHeHuUsiX K HacmosiweMy cmaHOapmy rny6rukyemcs 8
ykazamene "HauuoHarnbHble cmaHOapmbl”, a meKcm U3SMeHeHuUl - 8
UHGbOPMaUUOHHbIX yKadamesrsax "HayuoHarnbHble cmaHOapmbl”. B criyyae
nepecmMompa unu OMMeEHbI Hacmosiwez2o0 cmaHOapma coomeemcmeyujas
uHgopmayusi  6ydem  onybrniukoeaHa 8  UHGOPMaUUOHHOM  yKalamersie
"HauuoHarnbHble cmaHdapmabl”

1 O6nacTb NpUMEHEHUS

HacTtoawmn crtaHgapT ycTaHaBnvMBaeT MeTOAbl OnpeferieHns U UCMbITaHun
KOPPO3NOHHOM CTOMKOCTW TSXKENbIX U NErknx 6eToHOoB NioTHOro ctpoenus no FOCT
25192, B TOM 4uCrie MENKO3EPHUCTbIX OETOHOB Ha BSXKYLMX Ha OCHOBE
nopTnaHauemeHTHoro knuHkepa no [OCT 10178, NOCT 22266, OCT 30515,
FOCT 31108 (oanee - 6€TOHOB), CTaNbHOW apMaTypbl U 3aMTHBIX NOKPbITUN.

2 HopmaTuBHbIE CCbINKU
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B HacTosilem cTaHgapTe MCnosnb30BaHbl HOPMATUMBHbLIE CChISIKWM Ha cneayowme
CTaHOapThl:

OCT 8.207-76 [locymapcTBeHHass cuctema obecnevyeHns eauHcTBa
namepeHun. lpsamble M3MEPEHUA C MHOrOKpaTHbIMKM HabrnogeHusmun. Metogbl
0b6paboTkn pesynbTatoB HabnoaeHUn. OCHOBHbIE MOMNOXEHNUS

FOCT 9.407-84 EpunHasn cuctema 3awmTtbl OT KOPPO3un U ctapeHus. MNokpbiTns
nakokpacouHble. MeTo OLEeHKM BHELLHErO B1aa

FOCT 166-89 (3599-76) LUTaHreHumpKynm. TexHu4eckmne ycrioBus

[OCT 427-75 JIMHENKM WU3BMEpPUTESNbHbIE MeTannnMyeckne. TexHu4eckue
YCIOBMS

[OCT 949-73 bannoHbl cTanbHble Manoro U cpegHero obbema ans ras3oB Ha

£ £19,6 MMMa (200 krc/cm 2 ). TexHU4eCKye yCroBUS

TOCT 1381-73 YpOTPONUH TEXHNYECKUIN. TEXHNYECKME YCITOBUS

OCT 1770-74 (MCO 1042-83, NCO 4788-80) lNocyna mepHast nabopaTtopHas
cTeknaHHas. UunmHapbl, MeH3ypkn, Konbbl, npobupku. O6wpe TexHudeckue
ycrosus

FOCT 2603-79 PeakTuBbl. ALETOH. TexHn4Yeckue ycrnosus

FOCT 3118-77 PeakTuBbl. Kucnota consiHasi. TexHn4eckue ycrosus

[OCT 4142-77 PeaktuBbl. Kanbuun a3oTHOKUCIbIN 4-BOAHbIN. TexHU4Yeckue
YCIoBUS

FOCT 4233-77 PeakTuBbl. HaTpum XropucTbin. TexHnyeckue ycrnosus

FOCT 4234-77 Peaktuebl. Kanuin xnopucTtbli. TeXHNYECKMe yCcnosus

[OCT 4328-77 PeakTuBbl. Hatpunsa ruapookuck. TexHuyeckume ycrosus

[OCT 4919.1-77 PeaktmBbl 1 0cob0 4ucTble BewecTtBa. MeTtoabl
NPUroTOBIIEHNSA PaCTBOPOB MHANKATOPOB

FOCT 5009-82 Llkypka wnmndoBanbHas TkaHeBas. TeXHNYECKNE YCINOBUS

FOCT 6709-72 Boga agucTunnupoBaHHasi. TexHndeckue ycrioBud

FOCT 7402-84 3nekTpoBeHTUNATOPbI BbiTOBbIE. OBLLME TEXHNYECKNE YCINOBUS

OCT 8711-93 (MOK 51-2-84) [lpubopbl aHanorosble MOKa3biBalOLLME
9JIEKTPON3MEPUTENbHbIE MPSIMOr0 OENCTBUS U BCMOMOraTesibHble 4acTu K HUM.
YacTb 2. Ocobble TpeboBaHMs K amnepmeTpam 1 BONbTMETPaM

FOCT 9696-82 NHaunkaTopbl MHOrO060pOTHLIE C LeHon aeneHns 0,001 n 0,002
MM. TexHnyeckue ycrnosus

[OCT 10178-85 [llopTnanHguemMeHT M LakonopTiaHgueMeHT. TexHudeckue
YCIoBUS

[OCT 10180-90 beTtoHbl. MeToabl onpeaeneHnst NPOYHOCTM NO KOHTPOSbHbIM
obpasuam

FOCT 10181-2000 Cmecu 6eToHHble. MeToabl UCMbITAHUN

[OCT 10884-94 Cranb apmaTypHas TepMOMEXaHU4eCKM YNPOYHEeHHaa And
*ene3obeTOoHHbIX KOHCTPYKLUIA. TeXHU4YeCKme ycrnoBus

FOCT 12004-81 Cranb apmaTypHas. MeToabl UCNbITAHUW Ha pacTaXeHne

FOCT 12026-76 bymara gmnbTpoBanbHasa nabopaTtopHas

FOCT 12730.1-78 beToHbl. MeToq onpeaeneHnsa NfI0THOCTYU

FOCT 12730.5-84 beToHbl. MeToabl onpeaeneHns BOAOHENPOHNLLAEMOCTH

OCT 13320-81 MaszoaHanusaTopbl NPOMbILLNEHHbIE aBTOMaTMYeckme. Obwpe
TexXHU4YecKne ycrioBus
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OCT 13646-68 TepmOMETpPbl CTEKMSAHHbIE PTYTHbIE AN TOYHbLIX U3MEPEHUMN.
TexHn4eckune ycrnosus

OCT 17792-72 3neKkTpo4 CpaBHEHUA XxropcepebpsiHbii  HACbILWEHHbIN
obpa3yoBLIn 2-ro paspsga

FOCT 18105-86* beToHbl. [MpaBuna KOHTPONS MPOYHOCTU

* Ha tepputopumn Poccuimnckon ®epepaunn gencteyet TOCT P 53231-2008.

OCT 18300-87 CnvpT 9TWMNOBbIM  PEKTUGMKOBAHHBLIM  TEXHUYECKUN.
TexHunyeckne ycrnosus

FOCT 19906-74 HUTpUT HaTpUsa TEXHUYECKUIN. TEXHNYECKNE YCIOBUS

FOCT 22266-94 LlemeHTbl cyrnbdaTocTonkmne. TexHn4eckume ycroBus

FOCT 22688-77 N3BecTb cTpouTenbHas. MeToabl UCnbITaHUI

FOCT 22867-77 PeakTvBbl. AMMOHWUA a30THOKMCITbIN. TeXHUYECKME YCITOBUS

FOCT 23732-79 Boaga ons 6eTOHOB 1 pacTBOPOB. TexXHUYeCcKue ycrnoBus

FOCT 23932-90 lNMocyna n obopynoBaHune nabopatopHble CTekMsHHble. O6wme
TEXHUYECKNE YyCroBUS

FOCT 24104-2001* Becbl nabopatopHble. ObLwme TexHU4eckme TpebosaHms

* Ha Tepputopun Poccuinckon ®epepaunn gencteyet TOCT P 53228-2008.

FOCT 25192-82 beToHbl. Knaccudmkaumsa n obwme TexHnyeckme TpeboBaHums

OCT 25336-82 lNMocyoa n obopyaoBaHue nabopaTtopHble CTEKMsSHHbIE. Tunbl,
OCHOBHbIE NapaMeTpbl U pa3mMepbl

OCT 25706-83 Jlynbl. Tunbl, OCHOBHbIE napameTpbl. Obume TexHnyeckue
TpeboBaHus

[OCT 25794.1-83 PeaktuBbl. MeToabl MPUrOTOBMNEHNA  TUTPOBAHHbLIX
pacTBOPOB A1 KUCITIOTHO-OCHOBHOIO TUTPOBaHNA

[OCT 25794.2-83 PeaktuBbl. MeToabl MPUrOTOBMIEHNA  TUTPOBAHHbLIX
pacTBOPOB AJ19 OKUCIIUTESTbHO-BOCCTAHOBUTENBHOMO TUTPOBaHUS

[OCT 25794.3-83 PeaktuBbl. MeTogbl NPUroTOBIIEHUS  TUTPOBAHHbLIX
pacTBOPOB ANl TUTPOBaHUSI OCaXOEHWEM, HEeBOAHOrO0 TUTPOBaHUS W OpYyrnx
MEeToO0B

[OCT 28574-90 3aumta OT KOppo3uM B CTpouTenbctBe. KOHCTpyKLUn
OEeTOHHbIE 1 Xene306eToHHbIE. MeToabl UCNbITAHUA aare3nn 3alMTHBIX MOKPbITUIA

FOCT 29227-91 (MCO 835-1-81) lNMocyna nabopatopHasi cTeknsHHadA. [nneTkn
rpagyvpoBaHHble. YacTb 1. O6wme TpeboBaHus

OCT 29252-91 (MNCO 385-2-84) T[locyna rnabopatopHasi CTeKNsHHas.
BtopeTkn. HacTb 2. BropeTkn 6e3 BpeMeHu OXuaaHus

FOCT 30515-97 LlemeHTbl. Obume TeXHU4eCKME YCIOBUS

FOCT 31108-2003 LlemeHTbl obLiecTpoutenbHble. TeXHUYEeCKne ycrosus

MpumeyaHue - lNpyn NOMb3OBaHUM HACTOALLMM CTaHOAPTOM LenecoobpasHo
NPOBEPUTL [LOEUCTBUE CCbISIONMHbIX CTaH4apToB B  MHAOPMALMOHHOW CUCTEME
obLLero nomnb3oBaHUA - Ha odwmumansHoMm cante denepanbHOro areHTcTBa no
TEXHNYECKOMY PEryriMpoBaHUiO 1 METPOSiorMn B ceTn VIHTEpHET nnm no exerogHo
nsgaBaeMoMy MHGOpMauMOHHOMY yKazatemnto "HauuoHanbHble cTaHgapTbl”,
KOTOpbI/A ONybnMKkoBaH MO COCTOSHUMIO Ha 1 gHBapA Tekywero roga, v no
COOTBETCTBYIOLLWMM €XEeMECSYHO u3gaBaeMblM MHGOPMALMOHHBIM  yKasaTensm,
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onyObnMKkoBaHHbIM B Tekywem rogy. Ecnm  cCbinoyHbii  CcTaHgapT  3aMeHeH
(OTMEHEH), TO nMpW  MNOMb30BaHWM  HACTOSLLMM  CTaHOapTOM  cregyet
PYKOBOACTBOBATLCS 3aMEHSOWMM (M3MEHEHHbIM) CTaHA4apTOM. Ecrmn cCbInoyHbIN
cTaHOapT OTMeHeH 6e3 3aMeHbl, TO MOJIOKEHNE, B KOTOPOM [aHa CChifika Ha Hero,
NPUMEHSIETCA B YacTW, He 3aTparMBatoLLEN 3TY CCbISKY.

3 TepMuHbI U onpeneneHus

B HacTodLleM cTaHpapTe NPUMEHEHDbI cnepywouime TePMUHbI Cc
COOTBETCTBYHOLLUMMU onpeaeneHnamn:

3.1 aare3nsa (npo4yHocTb cuenneHust): COBOKYMNMHOCTb CWI, CBA3bIBAKOLLMX
MOKPbITUE C OKpaLLMBaEMOW NOBEPXHOCTHIO.

3.2 penctBne GeToHa naccuBupywllee: [lencteue 6eToHa Ha CTasbHYHO
apmatypy, B pesyfnbTare KOTOpOoro cTanb Nnepexoamt B MacCMBHOE COCTOsIHUE,
KOppPO3usi MPakTUYEeCKN OTCYTCTBYET.

3.3 and ¢pysmoHHaa npoHMuaeMocTb: [poHMuaemMocTb 6eToHa AN BellecTBa
B OTCYTCTBME TrpagueHTa [aBfeHust Npu HanmMymm pasHOCTM  KOHLLEeHTpaLuun,
Bbl3BaHHas andpysnen BellecTBa.

3.4 3aWmTHbIe NOKpbITUA: [MOKPbITUA, CO30aBaeMble Ha NOBEPXHOCTM 6eToHa
NN apmaTypbl 4519 3aWUTbl OT KOPPO3UN.

3 . 5 KOppo3noHHOe pacTpeckuBaHue: Kopposua  apmaTtypbl  npwu
OLHOBPEMEHHOM  BO34EUCTBUM  KOPPO3MOHHOW Cpedbl UM pacTArMBaroLLmX
HanpsikeHun ¢ obpasoBaHMeEM TpPELLWMH B MeTarrne.

3.6 Koppo3usa apmatypbl: PaspylleHne cTanbHOW apMaTtypbl B pesyrnbrate
XUMNYECKOTO WM  3NIEKTPOXMMUYECKOINO B3aMMOOEWUCTBUS €€ C KOPPO3UOHHOM
cpenoun.

3.7 Koppo3ua 6eTtoHa: HeobpaTnmoe yxydlleHne CBOUCTB U XapaKTepUCTUK
6eToHa B pe3ynbrate XMMWUYECKOro, (M3NKO-XMMUYECKOro unn Ounonorn4yeckoro
BO34ENCTBUSI KOPPO3NOHHOWN Cpeabl NN BHYTPEHHUX NPOLLECCOB B 6ETOHE.

3 . 8 Koppo3usa xenesobeToHa: YxyglleHMEe TEXHUYECKMX XapaKTEepPUCTUK
XernesobeToHa B pesynbTarte Koppo3un 6eToHa n/unm apmatypbl.

3.9 HenTpanusauma (kapb6oHunsaums) 6eToHa yrnekucnbiM rasom: pouecc
B3aMmMogencTBmuss ©OeToHa C  YIMeKkuMcrnbiM  rasoM, B pesynbTate KoTOporo
nponcxoauTt obpasoBaHue kapboHaTa Kanbuusi CO CHwkeHnem pH xumaokon doassl
6eToHa 1 yTpaTon 6€TOHOM NacCMBUPYIOLLETO AEUCTBUS Ha CTanbHY0 apmaTypy.

3.10 naccuBHoe coctosiHue: CocTosHME MeTarnna, Npu KOTOPOM CKOPOCTb
aHO4HOro npoLecca CUMbHO OrpaHnyYeHa, Koppo3ust NPakTUYEeCKM OTCYTCTBYET.



3 .11 nonapusaumoHHaa KpuBasa: KpuBaa  3aBMCUMOCTU  CKOPOCTWU
9IEeKTPOAHOro (aHO4HOro UM KaToL4HOro) nNpouecca oT noTeHunana.

3.12 peakumMoHHass eMKOCTb GeToHa: KonnyecTtBo BellecTBa, MOrrowaemMoro
eavHuuen obbema 6eToHa.

3.13 cucrema 3awWMTHOro NOKpPbITMA: MHOrOCrIOMHOE MOKPbITUE, B KOTOPOM
KaXkObIW CITION BbIMOSNHAET onpeaesieHHY PyHKLMIO.

3.14 coctosiHue noctaBku: COCTOsIHME apMaTypHOW cTanu onpegeneHHoro
Kfacca, BbINyLWEHHOW npou3BoAUTENIEM W nNepedaHHon noTpebutento  C
COMpPOBOAUTENBHON JOKYMEHTaLNEN.

3.15 TPEeWMHOCTOUKOCTL NOKPbITMA: CnOCOOHOCTb 3alMTHOIO MOKPbLITUSA
COXPaHATb  CMSOWHOCTbL  MpU  OrpaHMYeHHOM  gedopmaumn  3awmaemMon
KOHCTPYKL MW,

3.16 adppekmBHbLIN KO3h hunumeHT and dysun: KoaddmumneHt amddysnm
BELLEeCTBa B MOPUCTOM Tene 6eToHa, Y4UTbIBAKOLLMA BIIMSHUE NOPUCTON CTPYKTYPLI

N BMaXHOCTM GEeTOHa, YNNOTHEHUS HApYXHOro crosi 6eToHa NPoayKTamMn KOppo3nn.

4 Oowme nonoxeHwus

HacTtoawmn ctangapT ycTaHaBnmMBaeT criegyloume MeTogbl orpegesieHnn u
NCMbITaHWUN KOPPO3MOHHOM CTOMKOCTN BETOHOB, apMaTypbl U 3aLMTHBIX NOKPbLITUIA:

- MeTo[, onpeerneHnss KOPPO3NOHHOW CTOMKOCTM DETOHa B pacTBOpPax KUCIIOT;

- MeToa onpegeneHna  Ondpy3aMOHHOW  MpoHWUaemMocTn ©GeToHa AOns
YrrneKucroro rasa;

- MeTop, onpeaenennst Andgy3noHHON NpoHML.aemMocT 6eToHa AN Xropuaos;

- QNIEKTPOXUMMYECKMEe MeTOoAbl OrnpenenieHnss nacCuUBUPYIOLLEro OenCTBUS
6eToHa No OTHOLLEHUIO K CTarlbHOW apMaType;

- KOPPO3MOHHbIE UCTbITAaHUA CTarlbHOW apMaTypbl B OETOHE;

- MeTo4 onpefeneHuss CTOMKOCTM apMaTypHOW cTanm K KOPPO3UOHHOMY
pacTpeCKNUBaHWIO;

- MeToAbl onpefeneHnss CBOUCTB 3aLUMTHBIX NOKPbITUA Ha BeToHe.

NcnbiTaHua B COOTBETCTBUM C  TpeboBaHWsSIMW HACTOSALWEro cTangapTa
NPOBOASATCS akKpeaUTOBaHHbIMKU NlabopaToprsiMmu.

5 MeTon onpeneneHns KOPPO3MOHHON
CTOMKOCTM OeTOHa B pacTBOpax KUCNOT



5.1 O6wme nonoxeHun

HacTtosumin meToa ycTaHaBnvBaeT onpenerneHne KOPPO3MOHHOWM CTOMKOCTU
GeToHa Npu NOCTOAHHOM BO34ENCTBMM HA BETOH pacTBOPOB KUCIIOT pa3HOro Buaa
N KOHLUEHTpAL MM B OTCYTCTBUE MIbTPaLLMKM pacTBOPOB Yepes B6eToH. [Ans Kaxaoro
BMOa M KOHUEHTpauun KACMOTbl CneayeT nNpoBOAUTb OTAENbHbIE UCMbITaHWS. Bug
KWUCIOTbI YCTaHaBNMBaEeTCA 3agadvyen onpeaerneHus.

5.2 CywyHoCcTbL MeToAa

MeToa onpeneneHns KOpPpO3MOHHOW CTOMKOCTW GEeTOHa B pacTBOpax KMUCIOT
OCHOBaH Ha W3MEPEHUN CKOPOCTM XMMWUYECKOro B3aUMOOENCTBUSA KUCIOTbl C
GEeTOHOM MpM MNOCTOSAHHOM MOrpykeHun obpasuoB OeToHa B pacTBOP KUCHOThI
3aaHHOM KOHLEHTpaL U,

5.3 O6pasubl
5.3.1 beTOoHHYyI0 cMecbh A 06pa3LLoB rOTOBAT COrflacHO 3af4aHHON peLenType.

5.3.2 N3rotaenueatoT 06 pasubl guameTpom 1 Beicoton 50 unm 100 mm.

O6pasuybl gnametpoMm m BbicoTon 50 MM ¢opMytoT U3 OETOHHOM CMecu C
pa3MepoM 3epeH KpynHoro 3anonHutena He 6onee 10 mm. O6pa3subl AMaMeTpom 1
BoicoToM 100 MM dopmyrOT M3 GETOHHOW CMEeCKU C pasMepoM 3epeH KpPYrnHOro
3anonHuTens He 6onee 20 MM. Boree KpynHble 3epHa 3anonHUTENs yaansor.

5.3.3 UNarotaBnmeatoT 12 obpasuoB. beToHHY0 cMmecb Ans obpasLoB rotToBAT
COrnacHo 3afaHHoOW peuenType 1 TexHonormm nccnegyemoro 6etoHa. dopmoBaHue
obpa3yos BhinonHAT no FOCT 10180.

5.3.4 lNocne Habopa 6ETOHOM MPOEKTHOW MPOYHOCTU B YCIIOBUSX TBEPAEHUS,
NpeayCcMOTPEHHbIX A8 UcnblTyemoro 6eToHa, NpoBoAAT oTOpakoBKy 06pa3LoB Mo
nnoTHocTw. MnotHocTb 6eToHa onpepenstoT no FTOCT 12730.1. OTOpakoBbIBaOT

0b6pasLbl, MNOTHOCTb KOTOPLIX OTNMYaeTcsa OT cpeaHel Gornee Yem Ha +50 kr/m3 | a
Takke obpasubl, MMEKLLME HA NOBEPXHOCTU PaKOBUHbI U TPELLMHBLI. McnbiTbiBaOT
Tpu obpasua.

5.3.5 Ha 6okoBble NoBepxHOCTU 0Opa3sLLOB HAHOCAT FPYHTOBKY, LUNATEBKY W
ABa Crosi MOKPbITUA U3 3MOKCMAOHOrO Kres oblen TonumHon He meHee 0,3 mm.
[PYHTOBKY roToBAT pa3baBrieHneM 3MOKCUAHOro Kres aueToHOM B COOTHOLLEHMM
knem - auetoH 1:1. LWnatneesky rotoBAT AobaBreHMEM B 3MOKCUAHbLIA Kren
nopTnaHgLuemMeHTa B COoTHowweHun ot 1:2 ao 1:3. lNocne BbiCyLLMBaHUA NOKPLITUS
He3alMLIeHHble TopueBble (paboyne) noBepxHOCTM 06pasuoB  3a4ynwaroT
HaXKgadHon Oymaron Ons yaaneHus CredoB MNOKPbITUSE U MAEHKU LLEMEHTHOro
kamHsi. OBpasubl MapkupyroT. M3mMepsatoT nrowaab paboymx noBEPXHOCTEN.
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5.4 Annapatypa v mate puanbl

[Ona npoBedeHna UCMbITAHUA MNPUMEHAIOT  Crieaylolyo  annapaTtypy u
mMarepuarnsbl:

- Becbl aHanuTtndeckme no FOCT 24104, He HMKe 2-ro Kllacca TOYHOCTY;

- €MKOCTW U3 CTeKna unM nonmaTuneHa (6yTbliM UM KaHUCTPbl E€MKOCTbHO

10...25 am3 ) 4N NPUrOTOBNEHNSA U XPaHEHUSI arpeCCUBHBIX PaCTBOPOB;
- MepHyo nabopaTopHyl nocyay He Hwke 2-ro Kracca TOYHOCTM (Konbbl

obbemom 1000 amZ , nuneTtkun 10, 50, 100 cm3 , GropeTkn 50 cMZ , MUKPOBOPETKN)
no TOCT 1770, TOCT 23932, TOCT 25336, [OCT 29227, TOCT 29252;

- CTEKNAHHbIE KOHUYECKMe KOnbbl Ana TUTPOBaHUSA BMECTUMOCTbLIO 250 cm3 no
[OCT 25336;

- pacTBOpbl KUCFOT KaTteropum ymctas and aHanusa (4.4.a.) UM XMMuU4ecku
yuctasa (X.4.);

- anctunnmpoBaHHyto Boay no FOCT 6709;

- HaTpus rmgpokena no FOCT 4328;

- Knen anokcugHbin mapkun 3011 [1];

- auetoH no TOCT 2603;

- pacTBOp MHAMKATOpa KMUCIOTHO-OCHOBHOIO TUTPOBaHUS - hbeHondranenHa,

npurotoBneHHbIV o FOCT 4919.1: 1 r dpeHondranemHa Ha 100 cm3 pacTBopuTens

(60 cm3 aTmnosoro cnupta no FOCT 18300 1 40 cm3 auCTUNNMPOBaHHONM BOAbI MO
[OCT 6709);

- doopMmbl AnameTpom n BbicoTor 50 nnm 100 mm ons n3rotoeneHust oopasLos;

- pH-meTp;

- TepmomeTp ¢ agmana3oHoM namepenun 15 °C - 30 °C n ueHon aenexus 0,1 °C
no [OCT 13646;

- Bubponnowaaky naéopatopHyto no FOCT 10181.

NcnbiTaHna obpasuoB NpoBOAAT B pacTBOpax KUCMOTbl C nokasartenem pH,
paBHbIM 2, 3, 4, ¢ gonyckom +0,1 npu Temnepatype (20£3) °C.

5.5 NMpoBeaeHune ucnbiTaHUA

5.5.1 Kaxgbln 13 Tpex napannesibHblX 6eTOHHbIX 06pa3LoB ycTaHaBMMBaKOT B
OTAENbHbIN 3KcUKaTop. PaccTtosaHne mexay paboyern noBepxXHOCTbO 06pa3LoB U
CTEHKaMM 9KCUKaATOPOB, a TakXe NOBEPXHOCTbIO pacTBOpa AOSPKHO ObITb HE MEHee
2 CM.

5.5.2 B akcukaTtopbl 3anmBaloT pacTBOp KuUcnoTbl. OTHoOWweEHWe obbema

pacTBopa B KyOMYECKMX caHTMmeTpax Kk 1 cm< pabGouyeit noBepxHocTn obpasua
AOmKHO ObiTb He MeHee 50:1. [MpaBuna NpPUrOTOBMEHUSI PACTBOPOB KUCHOT
npvBeaEHbI B NPUNOXeHUn A.
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5.5.3 lNepen ncnblTaHUsIMK N NEPUOANYECKN B NPOLLECCE UCTMbITaHUA METO4aMU
KMCIIOTHO-OCHOBHOIO ~ TUTPOBaHUS  OMNpedensitoT  KOHLEHTpauu  KUCHOThI.
HenocpencteeHHo nepen otbopom Npobbl pacTBOP KMUCIOThI NepemelumsatoT. [Npu
YMEHbLUEHUN KOHUeHTpauum kucnoTbl Ha (5+0,1)% nNO cpaBHEHWO C UCXOOHOW
pacTBOP KUCMOTbl 3aMEHSIKOT HOBbLIM.

5.5.4 O6uwas NpoaomMKUTENBHOCTL UCMbITaHMK 06pa3LoB - 6 Mec. B nepBbie Tpu
Heaenn ucnbiTaHWi Npobbl pacTBopa KUCIOTbl OTOMPAOT U TUTPYIOT EXEOHEBHO,
3aTeM Tpu pasa B Hefernto, nocrie 3 Mec UCNbITaHUN - ABa pa3a B He4Eento.

5.6 O6paboTka pe3ynbTaToB UCTbITAHUN

5.6.1 lNpn obpaboTke pe3ynbLTaToOB WUCMbITAHWA ONPeaensatT KonM4ecTBO
KWUCMOTbl, BCTYNUBLUEA B XUMUYECKYIO peakuumto ¢ OeTOHOM, M pacCyuTbiBalOT

KONMM4ecTBO MoHOB Ca <+, BCTYNUBLLIMX B XMMUYECKYIO PEaKLIMIO C KUCTOTOW.

5.6.2 KormmuyectBo MoHOB Cai+, BCTYNMBLUIMX B peakLud C KUCMOTOW,
paccuuTbIBalOT criegyowmm obpasom. Y cTaHaBMMBAKOT Crieaytolme nokasarTesnu:

- Nepvoabl Mexay oTaenbHbIMU oTbopamu npob (7y, 73, ... 7; ) 1 obLlee Bpems
OT Ha4yarna UcnblTaHWUN ZT, CYTKMU;
- nnowaab paboyen MNoBepXHOCTM 00pasuoB, B3aMMOAENCTBOBAaBLLEN C

KWUCIOTON &, CM2;
- 06beM pacTBOpa KUCMNOThI, y4acTBOBaBLLUEN BO B3aMMOAENCTBUN C 6ETOHOM B

KaXKObli Nepro BpeMeHu Mexay oTAernbHbIMM oTopamu nNpob !, cm3 ;
- 06beM CTaHOAPTHOIO pacTBopa C M3BECTHOM KOHLEHTpaLMeNn, noweaLwero Ha

TUTPOBaHWE UCXOAHOIO pacTBOPa KUCIOTbI 40 UCTIbITAHUNA &, CM? ;
- 06eEM CTaHOApPTHOro pacTBopa C U3BECTHOM KOHLEHTpauven, noweaLwero Ha

TUTPOBAHWE pacTBOpa nocrie B3anMMoOOEeNCTBUSA ¢ OETOHOM g9, cm3 ;

- 06BeM pacTBopa KUCIOTbl, 0TOGPAHHOIO AN TUTPOBaHUA ¢35, CM2 .
PaccuntbiBatoT konmyectBo CaO, npopearMpoBaBLUErO C KACIIOTOM 3a nepuoa

Mexay oTbopamu Npob pacTeBopa o, I/cM<. PaccunTbiBaloT obLiee KONMMYecTBo

CaO, npopearpoBaBLLEro C KUCNOTOM 3a BECb NEpuo, UCMbITAHUN 250, , T/CM 2.

5.6.3 KonnyecTBo LieMeHTHOro kamHs (B nepecyete Ha Ca0) £, , BoweaLlero
B XMMMYECKOEe B3auMOOENCTBME C PaCTBOPOM KUCHOTbI 3a Nepuoa Mexay ABYMS
oTbopamu Npob, paccuymTbIBalOT No opmyre

(g — ﬁi"z:'ﬂﬁg,chagj 0026080
Sg3

: (1)

Fran =



roe Af - MONMAPHOCTL pacTBOpa;
FaxsiCacn = 1/2;
0,05608 - mongpHasa macca CaO, cooTBeTcTBYOLLAA 1 cM3 pacTBOpa KUCTOTHI

KOHLLeHTpauumn 1 monb/am3 .

5.6.4 OOlee KONMMYECTBO BCTYNUBLUENO B XUMUYECKy peakumo CaO c

KUCNOTOW 5+  ONpenensiT CYMMUPOBaHMEM fyn  3a Kakabli  nepuop,
UCNbITAHUN;

ZRa0 = Heao T Brao Y Boao Tt Hioan. (2)

5.6.5 PaccuutbiBatoT rnybuHy paspyLueHns 6eToHa I"P;

[ = 20 3
F E‘S ’ ( )
roe 1, - konmyecTBO LiemeHTa B 1 cM? uccnegyemoro o6pasia, paccUYuTbiBaloT Mo

dakTuyeckomy coctaBy 6eToHa, r/cm3 ;

5 - copepxaHne CaO B UeMeHTe, onpedensdemMoe Mo pesynbratam
XumMm4yeckoro aHanusa, %.

5.6.6 o pesynbTartam MCMbITaHUA CTPOAT rpadmK B KoopauHaTax «f_ - I"P_ Mo
NPSAMOSIMHENHOMY  ydacTKy rpadwmka ornpegenaiT KOHCTaHTYy KOPPO3UOHHOrO

npouecca &, cm/cyTli2 kak TaHreHc yrma HaknoHa npsMoN K ocu abcumucc Ha
rpadmke.

5.6.7 [nybuHy KOPPO3MOHHOrO nopaxeHns 6eToHa 1"P B MNPOEKTHbIE CPOKU
cnyx0bl 6eToHa 7 paccUnTbIBaKOT Mo oopmyrie

I"P=c:+£{£, (4)

roe ¢ - MNOCTOSIHHAdA, Yy4uTbiBalOWaAs BIMAHME TMPOLLECCOB, NpoTeKalwumx B
ANPPY3NOHHO-KMHETMYECKOM 0bracTu B HayalnbHbIA  Mepuos  UCMbITaHWUI;

onpenensoT no rpagmky «."{; B FP MO TOYKe nepeceveHns NPSAMon ¢ OCbK OpAvHaT.
[Mpymepbl pacyeTa rmybuHbl paspylueHs 6eToHa B pacTBOpax KMUCIOT NpuBeOEHb!
B nNpusioxxeHunun b.



5.6.8 CtaTucTnyeckas oueHka pesynbtaTtoB ucnbltaHnn - no FOCT 8.207.

5.7 MpoTokon ncnbiTaHUN

Mo pesynbTaTtam ncnblTaHUn OPOPMIIAIOT NPOTOKOS, B KOTOPOM YKa3blBatoT:

- HaumeHoBaHne 06pasLoB,;

- HAMMEHOBaHME opraHM3aLm, NPOBOAUBLLEN UCMNbITAHUS;

- hamunnio ncnonHUTEnNs, NPOBOAMBLLEIO UCTbITaHUS;

- UCMOSb30BaHHbIN CMNOCOO UCMNbITaHWUIA;

- AaHHble O cocTase U Bo3pacTe 6eToHa, BMae LemeHTa, AobaBkax, yCroBusaX
TBEPAEHUS N APYrMX OCODEHHOCTAX BETOHa;

- BUA W KOHLLEHTPALNIO KUCOTbI;

- OaTy ucnblTaHuu,

- 3aKrrYeHre No pesyrnbTaTam UCTbITaHWN.

6 MeTon onpeneneHnsa anpdpy3moHHOMU
npoHuLaeMocTn 6eToHa AnA yrreKucrioro rasa

6.1 O6wme nonoxeHun

HacTtoaumn meTton ycTaHaBnvBaeT MNOPSAOK UCMbITaHUA  Ondpdy3nOHHOW
NpoHMLaeMoCTn B6eToHa ANs YIMEKMUCIIoro ra3a Ha OCHOBaHUM JaHHbLIX O CKOPOCTU
HenTparmmsauum (kapboHusaumm) OeToHa YrmekucsibiM rasoMm B OTCYTCTBME
rpagueHTa obulero OaBfeHust ra3oBO34YLUHOM cpedbl MpyU HanmuMuum pasHOCTU
KOHLIeHTpaLMK yrrieKkucrioro rasa B 6€ToHe 1 okpyxaroLlen cpege B nepuos, Korga
npoLuecc HenTpanusauum OrpaHudeH CKOpOCTbIo Audbdpy3mn yrnekucrioro rasa B
NOPUCTON CTPYKTYpe BeToHa.

MeTon npedHasHadeH ONs UCMOMb30BaHUA Npu pas3paboTke TexHorormm wu
NPOEKTUPOBAHNM COCTABOB DETOHa, obecnevnBatoLLMX ANMTENbHYIO DE3PEMOHTHYHO
9KCnnyaTaunio KOHCTPYKLWUA B HearpeCcCUMBHBIX M arpeCCUBHbIX Fa30BO34YLUHbIX
cpenax.

OueHka anddy3noHHOM NPOHULLAEMOCTM BETOHA MO OTHOLLEHMIO K YITNIEKUCTIOMY
rasy Nno3BoSideT:

- paccuuTbiBaTb NEpMOA, B TEYEHME KOTOPOro MPOUCXOOUT HeWTpanusauums
3awmTHoro crost 6eToHa B rasoBO3yLUHOW cpefe, W OLeHMBaTb [OSTOBEYHOCTb
Xerne3obeTOHHbIX KOHCTPYKLIMW NO NPU3HAKY COXPaHHOCTU CTalibHOM apMaTypsbl;

- HasHayaTb COCTaBbl W TEXHOMOMMO  U3rOTOBfEHMS 6eTOHOB AN
Kene3oDETOHHbIX  KOHCTPYKUWW, MpedHasHavyeHHblX Ans  3Kcnfnyatauum B
aTMocdepe € 3afaHHbIM COoAEepPXXaHMEM YITIEKMUCIOro rasa.

6.2 O6pasubl

6.2.1 beToHHy0 cMmech ana obpasuyoB roTOBAT COrflacHO 3a4aHHON peuenType u
TexHosormm uccregyemoro 6eToHa.
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6.2.2 [na vcnbiTaHun rotoBAT obpasubl n3 6etoHa B dopme Kyba, npusmbl,
UMnMHApa WM nacTUHbl, MUHUMAarbHbIM pasmMep paboyen rpaHu y KOTOpbIX
AormkeH 6bITb HE MeHee 7 CM, a TOMWKMHaA - He MeHee 3 cM. B kauecTBe paboyen
rPaHN UCMONb3YIOT BEPXHIO UMM HUXKHIOK CTOPOHY obpasua, B 3aBUCMMOCTU OT
TOr0O, Ha Kakyld CTOPOHY MPOEKTUPYEMON Xere306EeTOHHOM  KOHCTPYKLUK
BO3ENCTBYET arpeccmBHaa cpefa. B oTcyTCTBME yKasaHUM O MPOEKTUPYEMOW
Xene3obeToHHOM KOHCTPYKLMK paboyen rpaHbl0 CUUTAETCS HWKHAS FPpaHb Npw
dopmoBke ob6pasyo. O6pasubl MoryT ObiTb M3rotToBrieHol B dopme nmbo
BbICBEpsieHbl (BbINUNEHb) N3 6eToHa KOHCTPYKLUN Uy U3aenuvs.

6.2.3 YUcno OcHOBHbIX 0OpasuoB AOO/MKHO OblTb HE MeHee 6 LWT. U
AONOSNTHUTENbHBIX 06pa3L OB - HE MeHee 3 LUT.

6.2.4 betoH o6pa3uoB TBepaeeT B YCIOBUSX, MPedyCMOTPEHHbIX ANis
nccnegyemoro 6etoHa B KOHCTpyKuusx. OOpasubl UCMbITbIBAKOT nocre Habopa
GETOHOM NPOEKTHOM MPOYHOCTU. MOMEHT [OCTMXKEHMST OGETOHOM MPOEKTHOWN
MNPOYHOCTN YCTaHaBNMBAKOT UCMbITaHMEM LOMONHUTENbHbLIX obpasuos no FTOCT
18105.

6.3 AnnapaTtypa u mate puanbl

6.3.1 na npoBedeHNss UCMbITaHUN UCMOMb3YT YCTAHOBKY C aBTOMaTUYECKUM
nogaep)xaHmem 3afaHHoOW KOHLIeHTpaL MM Yriekmucroro rasa (CM. pucyHok 1).

PucyHok 1 -YcTaHOBKa Ana ucnoiTaHnm 6eToHa B cpeae yrinekncrnoro
rasa
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1 - kawmepa; 2 - B6amnoH ¢ CO+4; 3 - aBTOMaTU4eCKu rasoaHanusaTop; 4 -
NoKasblBalOLWMA KOMaHAHbLIA Npubop; 5 - 3nekTpoMarHUTHbLIA KnanaH; 6 - 6rok
perynupoBaHust; 7 - nobyautenbs pacxoda rasa; 8 - BaHHa C pacTBOPOM Xropuaa
HaTpus

PucyHok 1 -YcTaHoBKa Ansa ncnbiTaHui 6eToHa B cpefe Yriekncroro rasa

6.3.2 YcTaHOBKa BKItovaeT B cebs criegytowee obopyaosaHme n npubopbi:

- TepMeTUYHYI0 Kamepy obbemom 0,5-1,0 M3 ;

- aBTOMaTMYECKUN razoaHanmaaTop YrieKUcroro raza ¢ KoMaHgHbIM npubopom
no[OCT 13320 ¢ gunanasoHOM M3MepPEHUsa KOHLeHTpauun yrriekucrioro rasa 0%-
22% v norpelHOCTbIo He bornee £10%;

- 3NEKTPOMAarHUTHbIN Knanaw;

- 9TaXEPKY U3 KOPPO3MOHHO-CTOMKOrO MaTtepuana ans pasmeLleHsi oopasuoB B
Kamepe;

- 6annoH no FOCT 949 ¢ yrnekucnbIM ra3om;

- BaHHYy N3 KOPPO3NOHHO-CTOMKOro MaTtepuarna C HacbIlWEHHbIM pPacTBOPOM
Xropviga HaTpus;

- nepemeluMBaroLlee YCTPOUCTBO - BbiToBOM anekTpoBeHTuUnatop no [OCT
7402.
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6.3.3 B kamepe ycTaHOBKM [OMMKHbI obecrneymBaTbCs criegylowme napameTpbl
cpenbl: KOHUeHTpauusa yrnekucroro rasa (10+£0,5)% no obbvemy, Temnepartypa
(20£5) °C, oTHOCUTENBHAsA BNaxHOCTb (75+3)%.

6.3.4 Ncnonb3ytoT cnegyrome peakTyBbl:

- ANa nognepXaHus 3agaHHoON OTHOCUTESNBHOM BITAXXHOCTU Cpeabl - XIIOPUCTbIN
HaTpun no TOCT 4233;

- ansa onpegeneHns  mMybuHbl  kKapboHumsaumm - 0,1%-HbIn  pacTBOp
deHondranemHa B atunosom cnmpte no FOCT 18300.

6.4 NMNpoBeaeHue NcnbiTaHNU

6.4.1 B ycTaHOBIieHHyI0 B Kamepe BaHHY 3anvBalOT HaCbILUEHHbIA pacTBoOp
xropvga HaTtpus U OOMOMHUTENbHO HacbINaT KPUCTaIMYEeCKUA Xropua, HaTpus,
4YTOBObI YacTb KPUCTArMoB HaxXOAUNach BbllLE YPOBHS pacTBoOpa.

6.4.2 ObBpa3subl yCTaHaBNMBAOT B KaMepy Ha 3TaXepKy, 3aKpbiBalOT KaMepy U
BKItodatoT BeHTUNATop. OBpasubl BbIAEPKMBAKOT B Kamepe npu OTHOCUTESNbHOM
BnaxHoctn Bo3gyxa (75x3)% u Temnepatype (20+5) °C [o ycTaHOBNEHMUS
NOCTOSAHHOM Maccbl. MOMEHT YyCTaHOBIIEHMSI MOCTOSIHHOW MacChbl ornpeaenstoT
nepyognyeckum B3BelwmBaHMeMm (oguvH pa3 B Tpoe cyTok). Macca cuutaetcs
MNOCTOSIHHOW, €CIN MeXaY OTAENbHbIMU B3BELLMBAHUAMMN OHa U3MeHsieTcA He Bonee
yeM Ha 0,1%.

6.4.3 BknovaloT nogady Yrnekucrnoro rasa B Kamepy M aBTOMaTUYECKUU
rasoaHanuM3artop, YycTaHaBNMBAKT KOHLEHTpaAUMIO YITIEKUCIIOro rasa B Kamepe
(10£0,5)%.

6.4.4 Ob6pasubl BblAEPXKMBAKOT B Kamepe He MeHee 7 cyT U He Bonee Toro
nepuoga, B TedeHue KoToporo obpasubl 6yayT HenmTpanmsoBaHbl Ha 1/4 cBoen
TONuMHbL. [na 3TOro nepuoaudecku Wu3BfiekaloT U3  Kamepbl MO O4HOMY
AononHuTenbHoMy obpasuy 1 onpegenstoT rnybuHy HenTpanu3aumm 6eToHa.

6.4.5 Mo ncTevyeHnn 3agaHHOrO cpoka obpasLbl packanbiBaloT B HanpasrieHuu,

HopmMmarbHOM paboyen rpaHn. He 6onee yem yepes }ﬁ Y Ha NOBEPXHOCTb CKOMa Co
CTOPOHbI paboyen rpaHn HaHocAT 0,1%-HbIn pacTBOp deHondTanemHa B 3TUNOBOM
cnupre.

6.4.6 MepHoun nuHenkon ¢ ToyHocTbo A0 0,1 cM B HanpasneHun, HopMarbHOM

NOBEPXHOCTU obpasLa, M3MePSAOT TOMLLMHY A; HeUTpanM3oBaHHOro crnos GeToHa,
KOTOopasi paBHa pPacCTOSIHMIO OT MOBEPXHOCTW obpasua [0 Crosi, OKpaLleHHOro
pacTBopoM deHondranenHa B ManMHOBbLIW LBET. 3MepeHna NnpoBogAaT Yepes 1 cm
no nepumeTpy obpasua.
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6.4.7 13 BHeLLHero HenTpannm3oBaHHOrO Criosi U BHYTPEHHEro, He NoaBeprilerocs
HenTpanusaumu, otbupatoT npobbl 6eToHa maccon (50+£10) r. Yncno oTobpaHHbIX
N3 Kaxgoro crost npod OOmMKHO ObiTb HE MeHee Tpex. XMMWYECKUM aHanmn3om
obbemMHbIM  MeTogoM no[OCT 22688 onpenenstoT KOMMYECTBO CBSI3aHHOMO
YrMEeKMCoro rada Bo Bcex nNpobax 1 pesynbTaTbl A9 KaXO0ro Cros yCpeaHsItoT.

[MnoTHOCTL 6eToHa Ha AononHuTenbHbIX obpasuax onpegenstoT no [OCT
12730.1.

6.5 O6paboTka pe3yrnbTaTtoB UCTbITaHUN

6.5.1 PaccuntbiBaloT cpegHee 3Ha4YeHue TOomNuwWHbl HENTPanmM30BaHHOIO Crlos
6etoHa X, cM, No dhopmyrne

1
A y (5)

e

rae # - YMCro U3MepeHun.
[Mpn pacyeTe cpedHero 3Ha4eHnss ctaTUCTUYECKMM MeTOAOM OTOpakoBbIBaOT
BbliNagatoLlme pesyrnbTaThl.

6.5.2 [lo pesynbTataMm XUMUYECKOrO aHanmsa OeToHa paccYuUTbiBalOT

peakLNOHHY0 eMKOCTb 6eTOoHa #;; B OTHOCUTENbHbIX BENMYUHAX Mo dopMyre

_ 224 (m —mgly
44 o

i

(6)

roe #y Wiq - KONMMYECTBO CBSA3AHHOTO YITIEKUCIIOro rasa B HapyXxHOM W
BHYTpeHHeM crioe 6eToHa, % Macchl 6eToHa;

22,4 - 06bem 1 Morb YrneKkucroro rasa, AM=3 /Morb;
44 - MonekynapHasi macca yrnekucroro rasa (44 r/mornb);

¥ - obbeMHas macca 6eToHa, r/am3 .
Ona npubrmkeHHOro pacyeta peakLMOHHYD €MKOCTb pacCYUTbIBAOT MO

doopmyrne

wy = 0.A4Lp7 (7)
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roe I - conepxaHue uemenTa, rB 1 cM? 6eToHa;

F - KOnm4ecTBO OCHOBHbIX OKCUAOOB B LEMEHTe B nepecyeTe Ha CaO B
OTHOCUTEIbHbIX BENMM4YMHaxX No Macce, NpuHMMaeTcd Mno AgaHHbIM XUMUYECKOIo

aHanusa uemeHTa (ans npubnmkeHHoro pacyeta 2 =0,6);

J/ - cTeneHb HelTpanmsauum 6eTOHa, paBHasA OTHOLLEHWIO KOnM4yecTBa
OCHOBHbIX OKCWAOB, BCTYNUBLUMX BO B3aUMOAEWNCTBME C YITEKUCIbIM ra3oM, K

obLLEeMY UX KONMYecTBY B LiemeHTe (B cpeaHem f = 0,6).

6.5.3 SphekTnBHLIN KOIULMEHT andpy3nn yrnekucroro rasa B 6eToHe ¥,

cM2/c, paccuunTbiBaloT no dopmyrne
2
pr =7t (8)

20T

roe i - KOHLUEHTpaLU WA YyriekKnCrioro ra3a B Kamepe B OTHOCUTESIbHbIX BEJNTMYUHAX;
T - NPOAOJTKUTESIbHOCTb BO34ENCTBUSA YIMEKNCIIOro ra3a Ha BeToH, C.

6.5.4 PesynbTaTtbl UCNbITAHUW OLEHMBAIOT rno Tabnuvue 1.
Tabnmua 1 - OueHka npoHULaemMocTn 6eToHa AN Yriekncnoro rasa

XapaktepucTuka  npoHuuaemocTy || SddbekTMBHBbIN Ko3adhdmumneHT auddysnm

6eToHa yrnekucnoro rasa 22-104, cm2/c

BeToH HopmansHom npoHnyaemocTu (| Cebiwe 0,2 oo 1,0

BeTtoH noHmkeHHon npoHuyaemocTn || OT 0,04 0o 0,2

BeToH 0cobo Hu3koMn || Menee 0,04
NPOHULLAEMOCTH

PaccunTbiBaloT ANUTENBHOCTb Kap6OHI/I3aLI,MVI 3aLlLMTHOro CIios no npuroXxXeHuo
B.

6.5.5 CTaTucTmnyeckas oLeHka pesyrnbTaToB ucnbitaHum - no FOCT 8.207.
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6.6 NMpoTokon ucnbiTaHUN

PesynbTaTtbl NCNbITaHW 0QOPMASOT NPOTOKOSIOM, B KOTOPOM YKa3bIBatoT:

- HAMMEHOBaHNE opraHM3aLum, NPOBOAUBLLEN UCMNbITAHUS;

- haMmmnuno NCNONHUTENS, NMPOBOAUBLLETO UCMbITAHUS;

- MapKUpOBKY 1 pasmepbl 06pa3sLos;

- Aaty v ANUTENbHOCTb UCMNbITAHUN;

- JaHHble O cocTaBe M Bo3pacTe 6eToHa, Buae uemeHTta, gobaBkax, gpyrve
ocobeHHOCTN BEeTOHa;

- pe3ynbTaTbl UCMNbITAHUA U OLLEHKY.

7 MeTton onpeneneHnsa andppy3moHHOMU
NpPoHuUaeMocTn 6eToHa Ansa xJopuaos

7.1 O6wme nonoxeHun

HacToswmn MeToq ycTaHaBnmBaeT onpenerneHve Andpy3noHHOM
NPOHNLLIAEMOCTN ANA XIOPUAOOB TSKENOro N ferkoro 6eToHoB N MENKO3epHUCTOro
GeToHa NSIOTHOIO CTPOEHUS HA MNOPTMaHOUEMEHTE, LWIakonopTraHaueMeHTe W
ApYyrux BuAax BSPKYLLUMX Ha OCHOBe MopTiiaHgueMeHTHOro KrvHkepa. Metoa
OCHOBaH Ha aHanormm wmexgy Auddy3MoHHbIM — MOTOKOM  BellecTBa W
9NEeKTPUYECKMM TOKOM B Tere DeToHa.

HacToawun meton npegHasHayeH A9 UCNOMb30BaHWA nNpu  paspaboTke
TEXHOsorMnm n coctaBoB 6eToHa, obecnevmnBaroLLEro AMTENbHYD 6€3PEMOHTHYIO
aKcnnyaTaunio KOHCTPYKLMIA B arpeCCMBHbIX cpefaX, CoaepXaLmx xsiopuabl.

OueHka anddy3noHHOM NPoHMLLAaeEMOCTM BeTOHa NO3BOSIAET:

- OLEeHMBATb NPOHULAEMOCTb BETOHA A XNOpPUa0B;

- paccuuTbiBaTb Nepuod, B TeYEHMEe KOTOPOro Yepes 3almMTHbIN crion 6eToHa
MNPOHUKHYT Xropuabl B KonmMyecTBe, CMOCOOHOM Bbi3BaTb KOPPO3MIO CTaslbHOM
apmartypbl;

- Has3HayaTb COCTaBbl W TEXHOMOMMIO  WU3roTOBfEHMS 6eTOHOB AN
Xerne3obeTOHHbIX KOHCTPYKLUUKW, NpegHas3HayeHHbIX A8 9KcnnyaTauum B cpeaax,
coaepXxalmx xsiopuabl.

7.2 O6pa3ubl

7.2.1 TotoBAT BOCeMb obpa3uoB u3 6etoHa pasmepamn 70x70x210 MM mnm
100x100x300 MM, B TOM 4mMcre LecTb obpasuoB C anekTpogamun u Asa obpasua
6e3 anekTpoaoB.

7.2.2 OnekTpoabl N3roTaBMMBalOT N3 OTPE3KOB MagKon apMaTypHOM NPOBOSIOKN
AVaMeTpoM 2 MM W OSIMHOW, PaBHOW YTPOEHHOW BbICOTE GETOHHOro obpasua.
[MPOBOSIOKY OYMLIAKT OT PXaBYMHbI, OKanMHbl N 3arpA3HEHUn U 0be3XMpMBatoT
aueToHoM, 3aTeM crmbatoT B CKOBKKM, YTOObI napannesfibHble y4acTKM MPOBOSIOKU
OTCTOSANM ApYr OT gpyra Ha paccTodaHnn (30£5) mm.



7.2.3 beToHHyO cmecb anst 06pasLoB roOTOBAT COMiacHO 3a4jaHHOW peLenType m
TexHornormm wuccnegyemoro 6etoHa. MakcumarbHbIA pas3Mep 3€epeH  KPYMHOro
3anonHUTens nNpu U3rotoBneHnn obpasuoB pasmepamm 70x70x210 MM paBHSiEeTCS
10 MM, Npu nsrotoBreHnn obpasuos pasmepamm 100x100x300 mm - 20 mm. 3epHa
6onbLuero pasmepa n3 6€ToHHOM CMeCcK yaanstoT.

7.2.4 B xaxabln obpaseL, ycTaHaBMBaKT MO YeTblpe CTalnbHbIX 3fiekTpoaa. [1a
anekTpoga ycTaHaBnmMBalT Ha pacctosHum 10 Mm oT TopuoB obpasua v ABa
3rieKTpoaa - Ha paccTosiHuK, pasHoM 1/3 onvHbl obpasua OT TOpLOoB. IneKkTpoabl
norpy>katoT B 6€TOHHYI0 CMeCb CTPOro B BEPTUKArbHOM MOSIOKEHUM CBOOOAHBIMU
KOHUaMM Ha rnybuHy, MeHbllylo BblCOTbl obpa3ua Ha (10£2) mm, Tak, 4TOObI
MSI0OCKOCTU CKOB Oblnn napannenbHbl apyr opyry.

7.2.5 Ob6pasubl TBEpPOAET B TEX Xe YCMoBUSAX, YTO U uUccregyembii OETOH.
NcnbiTaHna npoBogdaT nocre Habopa 6€TOHOM NPOEKTHOW NPOYHOCTU UMK B NIO6OM
ApyroMm 3agaHHOM BoO3pacTe B 3aBUCUMOCTW OT 3agaydnm uccriegoBaHus. [lepen
N3mMepeHnaMmM odpasLbl HaCcbILWAT ANCTUNNIMPOBAHHOW BOLOMN.

7.2.6 O6pa3subl MOryT ObITb Takxe BbINUIeHbl N3 6eToHa KOHCTPYKUMKU. B aTOM
cnyyae B obpasuax Ha ykKasaHHOM pacCTOsiHUM OT TOPLOB BbICBEPIMBatOT
OTBEPCTUA AnaMeTpoM 3 MM, 3anofiHAKT LEMEHTHbIM TECTOM HOpMarbHOM
YCTOTbIl M BOABNMBAIOT 3N1EKTPOAbI.

7.3 Annapatypa v mate puanbl

7.3.1 N'amepeHnst Ha obpasuax n3 6eToHa NpoBOAAT C MOMOLUBK YCTaHOBKW,
NOKa3aHHOW Ha PUCYHKe 2.

PucyHoK 2 - YcTaHOBKa Anst U3MepPeHUS SIeKTPUYECKoro
COnpoTUBIieHNs obpa3LoB U3 6eToHa



1

NNy [

\l\@

)

Mo

10 1/3L - 10 1/3L 1/3L - 10 10

1 - obpasey M3 6eToHa; 2 - anekTpoabl (CTanbHble CKOBOKW); 3 - BOMLTMETP; 4 -
MCTOYHUK TOKa; 5 - MMKpoamnepmeTp; [ - AnvHa obpasua

PucyHok 2 - YcTaHOBKa [OSi9 WU3MEPeHUs 3eKTPUYEeCKOro COonpoTUBIIEHNUSA

obpa3uyos 13 6eToHa

N3mepeHns Ha BbITshkke M3 OeToHa NpOBOAAT Ha YCTaHOBKe, MOKa3aHHOW Ha
pucyHke 3.

Pl’lcyHOK 3 -YcTtaHoBKa ans Nn3mMepeHus 3y1IeKTpmnieckoro
conpoTtuBIieHus BOAHOM BbITAXKN N3 6eTOHa



£10 - 16

n

70

70

Yo Ve e

e
70

1 - wratme; 2 - aneKkTpogbl; 3 - BOMbTMETP; 4 - WUCTOMHUK TOKa; 5 -
MUKpoamnepmeTp; 6 - Tpybka 13 HeaneKTPonpoBOL4HOro MaTepuana; 7 - npobka; 8 -
BOOHasA BbITS)KKA

PucyHok 3 - YcTaHoBKa NSt USMEPEHUSA SNEKTPUYECKOrO COMPOTUBIIEHMSI BOLHOM
BbITS)KKM U3 OeToHa



7.3.2 NMpumeHsaoT crnegyrouwme npubopbl:
- ICTOYHMK NMOCTOSAAHHOIO TOKa C perynmpyembiM HanpsixeHnem ot 1 go 100 B no
FOCT 19164;

- BonbTMeTp no FOCT 8711 ¢ BXOAHLIM CONPOTMBINEHMEM He MeHee 108 OM u
LLeHon geneHust He bonee 5 MB;

- mukpoamnepmeTp rno FOCT 8711 ¢ makcumarnbHou BennymHon namepenuna 10
MA 1 LeHon aenenus 1 MkA;

- LUTATUB;

- TepMoMeTp ¢ aAnanasoHoM namepenun 15 °C - 30 °C u ueHon genenunsa 0,1 °C
no FOCT 13646;

- wraHreHympkyne no FOCT 166 ¢ ueHon genexns 0,1 mwm;

- YCTPOMCTBO B BMOE TPYOKM U3 INEKTPOM3ONALMOHHOIO Martepuana c
9MeKTpoA4amMm, Kak nokasaHo Ha puUCyHKe 3. BHyTpeHHWn guameTp TpyOKU OOrmKeH
6bITb 10-16 MM, AnMHa TpybkK - (280£10) MMm.

7.4 NMpoBeaeHue NCNbITaHUA

7.4.1 O6pasubl B TeyeHMe 3 CyT HacbIWAT AUCTUINMPOBAHHON BOAOWN,
noBbILLasa YpoBeHb BOAbI Ha 1/3 BbICOThI 0bpasua Kaxable CyTKU. Ha TpeTbn cyTku
Bepx 6eToHHOro obpasua Ao/mkeH BO3BbILWATbLCA Had BOOOW Ha 2-3 MM.

7.4.2 Obpasubl nocrnegoBaTenibHO M3BEKaT U3 BOAbI, OCYLLAIOT NOBEPXHOCTb
6eToHa BRaXHOM TKaHbD W HEMEOSIEHHO YCTaHaBiMBalOT Ha MOAKMaAKM U3
9NIEKTPOM3ONALMOHHOIO MaTepmana (Tpybkm w3  cTekna wunm  NofMMEpPHOro

matepuana). M3mepsoT pasHocTb noTeHuumanos &Fh, B, mexagy cpeaHummn
aneKkTpodamu B OTCYTCTBUE TOKa.

7.4.3 lNogkno4aT UCTOMHUK TOKa M nocrenoBaTefibHO COeAMHEHHbIM C HUM
MUKpOaMnepMeTp K KparmHuUM ariekTpodam. Perynvpys 3HadyeHne Toka UCTOYHUKA,

yCTaHaBNMBaKOT Pa3HOCTb MOTEHUMAnoB A7 Mexay CpeaHUMM dnekTpogamu B
npegenax ot 10 go 15 B 1 namepsAl0T 3Ha4eHne Toka [ B Lenw.

7.4.4 C NOMOLLIO LUTAHIEHLMPKYIA N3MEPAOT C TOYHOCTbIO A0 0,1 MM BbICOTY
# W WMpKuHy obpasua & 1 paccTodgHne Mexay CpeqHUMU ANeKTpogamm £ .

745 OpgwH wn3 napannenbHblX 00pasyoB, HE WMEKLWMX 3NEeKTPOAOB,
BbICYLLMBAIOT A0 MOCTOAHHOW MaccCbl U OpO6AT A0 MOSIHOMO MPOXOXOEHUS Yepes
CUTO C pa3smepom s4eek 0,63 Mm.

7.4.6 N3 gpobrneHoro matepuana obpasua otbumpatoT 4YeTbipe npobbl Maccom
(100£1), (40£0,5), (20£0,2), (10£0,1) r n 3acbinaroT B YETbIPE CTEKISAHHbIE KOMObI.

7.4.7 B xonbGbl 3anMBaloT OUCTUMNMPOBaHHY0 Body B konmvectBe 100 cm3 .
KonBbl repMeTnYHO 3aKpblBakoT M OCTaBMAT Ha 72 4, nepuoanyecku B3bantbiBas.
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7.4.8 OTCTOABLUYKOCS HaZ OCaKOM BOAHYH BbITSXKY, HEe B3banTbiBad, crmBaroT
yepe3 BOPOHKY C (MNbTPOM B YCTaAHOBKY (CM. pUCYHOK 3). BkritodatoT TOK U

yCTaHaB/IMBaAKOT MeXOy CpeaHUMU JJIEKTpOoOdaMUN Pa3HOCTb MOTEeHUMaroB ﬁFBB,

paBHyto (5+0,5) B. I3mepsitoT 3HaveHne Toka fpp B Lienw.
7.5 O6paboTKa pe3yrnbTaTtoB UCTbITaHUN

7.5.1 o nony4yeHHbIM pesyrnbTaTtamM pPacCuYUTbIBAOT yAenbHOE 3NieKTpuYeckoe
conpoTusrieHne 25, OM-cm, 6eToHa no gopmyre

FAY - A
g = I ;

©)

roe F - nnowanb nonepevHoro cedeHns 6eToHHoro obpasua, cm 2;

MK - pasHOCTb MOTeHUManoB Mexay CpedHuMn anekTpogamu  nocre
BKITIOMEHUs TOKa, B;

MK - pasHOCTb NOTEHLMAnoB B OTCYTCTBUE ToKa, B;
I - TOK B 9NEKTPUYECKOW Lienn YCTaHOBKU, A;

{ - paccTosiHMe Mexay cpeagHNMM 3nekTpoaamu B obpasLe, CM.

MroLwaab nonepeyHoro ceveHns obpasua 7, cM2, paBHa

F=bh, (10)

rae £ n & - WMpuHa 1 BbicoTa NonepeyHoro cevyeHms 0eToHHoro obpasua, cm.

7.5.2 YpenbHoe anieKTpU4Yeckoe COMpPOTUBMIEHNE opp  BOOHOW  BbITSXKK
paccyuTbIiBaloT Nno dopmyre

AFRR
fpp

opp = K

(11)

roe & - nocTosiHHasa npubopa; paccunTbIBaKOT Mo oopmyrie



roe [} - BHYTPEeHHUIA guameTp TpyOKu B yCTaHOBKE, CM;

{ - paccTosiHe Mexay cpeaHUMU NeKkTpogammn B TpybKe YyCTaHOBKN, CM;
[T - nonpaska.
MonpaBky 1 NOCTOsIHHYHO Npubopa onpeaenstoT No NpUoXeHuto I,

7.5.3 [lo nonyyeHHbIM pesynbTaTam CTPOAT rpadmk B KoopauHaTax
"COOTHOWEHNe Boga - OeToH" - "aneKkTpuyeckoe COonpoTUBREHME" 1
9KCTpanonupyroT 40 TOYKWK, e "CooTHoWeHWe Boaa - 6eToH" paBHO Hymto. o aTou
TOYKE OnpenensitoT ANEeKTPUYECKoe COMNPOTUBIIEHNE XMOKON dha3bl B 6eToHe (CM.
PUCYHOK 4).

PucyHok 4 - OLeHKa 3f1eKTpU4YeCcKoro cConpoTuBrneHnsa BoAHOMN
BbITS)KKU U3 OeTOHa

AnexTpuuyeckoe conpoTuanedue, Om-cm

200

180 -
160
140
120
100 /
80
60

40
20

0 2 4 8 8 10 12
CooTHoweHwe sBoga-beToH

PVIcyHOK 4 - OueHka ANEKTPUYECKOro ConpoTmBrieHnA BOOHOW BbITSKKM M3 BETOHA

7.5.4 PaccuntbiBaloT 3)EKTMBHYIO CKBO3HYKO MOPUCTOCTbL GeToHa ﬂaqj no
doopmyrie

My = opp/os, (13)

roe ppp - YAENbHOE 3NIEKTPUYECKOE CONPOTUBIIEHNE BOAHOM BbITSXKU, OM-CM;
05 - yOenbHOe 3MeKTpuyeckoe conpoTuereHne 6etoHa, Om-cm.



7.5.5 PaccuutbiBaloT koaddmumeHT auddysnm xrnopuaos B 6eToHe L no
doopmyrne

L = Dyll,g, (14)

roe Do - koadbdmumeHT andpysmn Xnopuaos B BoAde, NPUHUMAETCHA paBHbIM
1,23-10-> cm2/c.

7.5.6 CTaTUCTMYECKYID OLEHKY pesynbTaTtoB ucnbiTaHuin npoBoaaT no [OCT
8.207.

7.6 NMpoTokon ucnbiTaHUN

PesynbTaThl ucnbiTaHnn opopMnsaoT MPOTOKOSIOM, B KOTOPOM YKa3sbIBaKOT:

- HAaMMEHOBaHWNe opraHu3aLun, NPOBOANBLLEN UCMbITAHUS;

- haMmnnIO UCNONMHUTENSNA, NPOBOAUBLLEIO NUCMbITAHNUS;

- JaTy ucnblTaHuu,

- faHHbIE O cocTaBe M Bo3pacTe 6eToHa, Buae uemeHTa, gobaBkax, yCroBusix
TBEPAEHUSA, OPYrMX OCODEHHOCTAX BETOHa;

- pe3ynbTaTbl UCMbITaHU U OLLEHKY pe3yrbTaToB.

8 AnekTpoxnmMmmnyeckue Metoabl onpenerieHus
naccuBMpyrowero gemcTteBma 6eTtoHa no
OTHOLUEHUIO K CTarlbHOW apmaTtype

8.1 O6wme nonoxeHus

8.1.1 HacTosiume anekTpoxMmmyeckme MeToAbl YCTaHaBnMBaKT CNocobbl
YCKOPEHHOro onpeaesieHnst U KpUTepum OLLEHKWN 3alLMTHOro gencTBusa 6eToHa no
OTHOLLIEHMIO K CTarbHOM apMaType.

8.1.2 HacTtosiume metoabl onpeneneHusl He pacnpoCTPaHATCA Ha OETOHbI,
cogepXalme B CBOEM COCTaBe YacTuubl, obragatolme 3neKTPOornpoBOAHOCTLIO U
cnocobHble ob6pas3oBbiBaTb CO CTallbHOM apmaTypol raflbbBaHU4Yeckue napbl
(4acTuubl yrns, ctanbHasa mbpa, WyHIUT u gpyrue).

8.1.3 HacTosiume meToabl onpeaerieHns OCHOBaHbl Ha OLLeHKe NacCUBUPYHOLLETO
AencTBms 6eToHa Mo OTHOLLEHMIO K CTarlbHOW apMmaTtype U NonyyYeHnn 3aBMCUMOCTH
MMOTHOCTU JJIEKTPUYECKOTO TOKa OT 3reKTPUYEeCcKOoro noTeHumana crasnbHOu
apmartypbl (MOTEHUMOANHAMUYECKUA METOA) UM 3HA4YEeHNs NOoTeHLMana cTanbHON
apmatypbl B OeTOHe OT MMIOTHOCTU ToKa (rarnbBaHOAMHAMUYECKUA METOA) W
CpaBHEHUN MOSMYYEHHbIX pPe3ynbTatoB C  YCTAHOBMIEHHLIMU  KPUTUHECKUMMU
3Ha4YEeHUAMM.
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8.1.4 DneKTpOXMMNYECKNA METOL, PEKOMEHLYETCA NPUMEHATL ONS:

- OLEHKK crnocobHocTn B6eToHa K maccuBauuu cTanbHOM apmartypbl B fobon
MOMEHT TBEpAEeHUs1 U XpaHeHnsa 6eToHa;

- OLLEHKW BIUSIHUSI Pa3nnYHbIX BUAOB LLEMEHTOB N A00aBOK K BETOHHON cMecu
Ha 3alLMTHOE AencTBme BeTOHa NO OTHOLLEHWIO K CTanbHOW apmaType.

8.2 O6pa3upbl

8.2.1 beToHHy0 cMech ana obpasuoB roTOBAT COrflacHO 3a4aHHON peuenType u
TexHorormm wuccnegyemoro 6etoHa. Ecnm 6eTOHHas CMecb Coaep¥uT 3epHa
3anonHuTens pasmepom 6onee 10 MM, TO MX OTOENAOT M3 OETOHHOM CMECKU Ha
cute ¢ pasmepom syeek 10 mm.

8.2.2 NarotaBnmnBaloT AEBATL CTalbHbIX CTEPXHEN aAnmHon 120 MM, onameTpom
3-6 MM. NMoBEPXHOCTL CTEPXHEN, BKItOYas TopLubl, LWNGyOT abpasnBHON LLKYPKOW
A0 7-ro Knacca 4nMcToThbl U nepea 3aaenkon B 6eToH 00e3xMpmBatoT aLeTOHOM.

8.2.3 N3 6eToHHOM cmecun ¢hopmytoT obpasubl pasmepamm 40x40x160 MM mnm
70x70x140 mm. N3roTaBnmBaoT 4eBATb 0Opa3L0oB CO CTEPXKHAMM U3 apMaTypHON
cTanm n Tpu HeapMMpoBaHHbIX obpasua.

CTepxHu yKnagblBaloT napasnienbHO NpoLofibHOM OCKM CUMMETPUKN 06pasu,oB 13
6eToHa TaK, YTobbl 3alWMTHBIN criol 6eToHa No BCen ANnHe cTepHen 6bin paBeH
(10£3) mm.

8.3 Annapartypa n matepuanbl

8.3.1 [na npoBeaeHuss WU3MEPEHUA NOTEHUWOAUHAMUYECKMM  METOO0M
NPUMEHSIOT:

- MOTEHUMOCTaT C AManasoHOM perynmpyemoro HarnpsbkeHust He meHee 5-1000
MB 1 Toka He meHee 1-1000 MKA;

- MUKpOaMnNepMeETpP C MakCcMmMmasribHOM BENNMYMHON nsmepeHna He meHee 10 MA n
LLeHon geneHuns He bonee 1 MKA;

- TepMOMETP C AnanasoHom nsmepeHunin He meHee 10 °C - 30 °C ¢ geneHnamm
He bonee 1 °C;

- 9NEeKTPOoO CpaBHEHUS1 XnopcepebpsHbI HAaCbIWEHHbIM 06pa3uoBbIn  2-r0
paspsiga no TOCT 17792;

- BCMNoMoraTtesibHbl 3NEKTPo - CTalbHOWM CTEepXeHb AMAMETPOM 5-6 MM U
anvHon 120-150 mm;

- cocyd W3 3neKTPOU3ONSALMOHHOMO MaTtepuana (CTekno, MofMMEpPHbIN
mMaTepwuan) BHyTPEHHUM gnameTpom He meHee 70 MM n BbicoTon 160-200 mm;

- ANEKTPONUTUYECKNI KITHOY - CTEKNsIHHAA Tpybka gnameTpom 3-5 MM C KpaHOM,
3anosnHeHHasa HacbIWEHHbIM pacTBOPOM xriopucToro Kanmsi no FOCT 4234;

- Becbl nabopatopHble Mo [OCT 24104 ona B3BelWMBaAHUA He MeHee 2 Kr C
LileHon genexHust He 6onee 1.

OneKkTpuyeckass cxema AOns9 U3MEpPEHns MNoTeHUNOANHAMUYECKUM METOOOM
NnokasaHa Ha pUCyHKe 5a).
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PVI(:yHOK 5- 3]19KTpVI‘-IeCKVIe CXeMbl CHATUA noTeHUMoANHaAMNYECKUX U
ranbBaHogAMHaMU4YeCKUX NONIAPUN3IALUUNOHHDbLIX KPUBbIX
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6) ManbBaHOgMHaAMUYECKUA METOA

1 - OneKTpOA4 CpaBHEHWs; 2 - 3NeKTpormMTU4ecKuMn Kkntod; 3 - obpaseu; 4 -
BCMOMOraTenbHbl  3fiekTpon; 5 - MuKkpoamnepmeTp; 6 - noTeHuyuocTar; 7 -
BOSIbTMETP; 8 - pe3ncTop; 9 - ICTOYHUK TOKa

Pl/lcyHOK 5 - SneKTqueCKme CXeMbl CHATNA noTeHuymnoamHaMmny4eckmnx wu
ranbBaHOOMHaAMMNYECKUX Nondpm3aLMOHHbIX KPUBbIX



8.3.2 [Ona npoBedeHuss UIMEPEHUN ranbBaHOAMHAMUYECKUM  METOO0M
NPUMEHSAIOT:

- BonbTmeTp no FOCT 8711 ¢ BxoAHbIM conpoTmBrieHnem He meHee 10 MOmM un
LLeHon aenexHust He bonee 5 MB;

- UCTOYHMK nocTosiHHoro Toka no NOCT 19164 ¢ gmManasoHOM perynmpyemoro
HanpsxeHna He meHee 5-1000 mB n Toka He meHee 1-1000 MKA;

- mukpoamnepmeTp rno FOCT 8711 ¢ MakcumanbHOW BENMMYMHON N3MEPEHUSA HEe
MmeHee 10 MA 1 LueHon geneHnsa He 6onee 1 MKA;

- PE3NCTOpP C NepeMeHHbIM CONPOTUBIIEHMEM B Anana3oHe He meHee 1-20 MOwm;

- TepmomeTp no [OCT 13646 ¢ amanasoHom mamepeHunn He meHee 10 °C - 30
°C ¢ peneHnamu He bonee 1 °C;

- 9NEeKTpoL CpaBHEHMUS XropcepebpsiHbii HacCbIWEHHbIN 06pa3uoBbI 2-r0
paspsaga no [OCT 17792;

- BCrnomoraTteSibHbl 3NEKTPo, - CTarkbHOW CTepXeHb AMaMeTpoM 5-6 MM U
anvHon 120-150 mm;

- COoCyd W3 3reKTPOU3ONALMOHHOTO MaTepuana (CTekno, MorMMepPHbIn
MaTepuar) BHyTPeHHUM guameTpom He meHee 70 mm 1 BbicoTon 160-200 mm;

- QNIEKTPONIUTUYECKUI KITHOY - CTEKMNSHHaa Tpyoka anameTpoM 3-5 MM C KpaHoM,
3anonHeHHasa HacbIWEHHbIM pacTBOPOM xropucToro kanmsi no FOCT 4234;

- Becbl nabopatopHbie o [OCT 24104 ans B3BELUMBAHUSI HE MEHee 2 Kr C
LLeHon aenexHust He bonee 1.

OneKkTpnyeckass cxema Ons U3MEepPeHus ranbBaHOAUHAMWUYECKMM METOLOM
npvBeneHa Ha pUCcyHKe 56).

8.4 lpoBeaeHue onpeaeneHus

8.4.1 OnpeneneHnsa npoBoasaT nocne Habopa 6€TOHOM NPOEKTHOW NPOYHOCTU U
nanee 4yepes 3 n 6 Mec UCNbITaHUA B pEXMME NEPEMEHHOIO HaCbILWEHWUS BOOOW Y
BblCyLLMBaHUSA. [Npy namepeHnm Ucnosnb3yrT Tpy NapannenbHbix obpasua.

8.4.2 PexxiM HacbILLEHWS 1 BbICYLUMBAHUSA YCTaHABNMBAKOT HA HEAPMUPOBAaHHbIX
obpasuax. Obpasubl B3BELLMBAOT, MOMELLAIOT B MUTLEBYD BOOY M NEPUOANYECKN
(O0AWH pa3 B CYTKK), U3BreKasa 13 BoAbl, B3BELUMBAIOT.

HacbiweHre obpa3uoB BOAOW NPOSOIMKaloT 40 TeX Nop, Noka Macca obpasLoB
He nepecTaHeT yBenuumBatbca Oornee yem Ha 0,1% nepBoHavanbHOW. JTOT
nepuon  MNPUHUMAKOT  KaKk  MPOOOIMKUTENbHOCTL  HACbIWEHUS  OCHOBHbIX
apMUpoBaHHbIX 00pa3uoB. 3ateM obpasubl MOMELAT B CYLWMbHbLIA LWKadg npu
TemnepaTtype 60 °C n, nepunognyeckn s3selumsas (0guH pas B CyTKN), BbICYLLMBAIOT
A0 nepBOHaYanbHONW Macchbl. OTOT Nepuog MPUHUMAOT Kak MpPOLOIPKATENbHOCTb
BbICYLLMBAHUSA OCHOBHbIX apMMPOBaHHbIX 06pa3L,oB.

8.4.3 OOpasubl C apmaTypos WUCMbITbIBAOT MO YCTAHOBIIEHHOMY pPEXUMY.
Ob6pasubl 6eToHa Cc apmatypon nepen 9fEKTPOXUMMUYECKUMU OnpeaeneHnsiMm
HacbILWAKT NUTLEBOW BOJOWN.
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8.44 Ha «kaxgom ob6pasue npoBOAAT TOMbKO OAHO Wu3MepeHue. [lepen
n3mepeHmemMm oTKanbiBaloT 6GeToH y Topua obpasua Tak, 4ToObl apMaTypHbIN
cTepxeHb Oblnl obHaxeH Ha gnvHe (20£10) mm. lNMpunexallyto K OBHaKeHHOMY
CTEPXHIO NOBEPXHOCTb BGeToHa wmpuHom (10£5) MM 1 BbicTynawoLwyo M3 6eToHa
MOBEPXHOCTb  CTanbHOro  CTepxHA  wuMpuHon  (10+5) MM okpawmsaroT
NaKoKpaco4yHbIM  MaTepuarioM WM MacTuKoW, obnagalolpmmMm  BbICOKUM
9NIEKTPUYECKMM CONPOTUBIIEHNEM.

8.4.5 NMogroToBneHHbIM obpasel, yCcTaHaBMBaKOT B eMKOCTb C NUTLEBOW BOAOM
TaK, 4TOObl Bepx 6eTOHHOro obpasua BO3BbIWANCS Hag BoAov Ha 2-3 MM (CM.
pUCYHOK 5). WM3mepeHue 3neKTPOXUMUYECKUX XapakTEPUCTUK Heobxoammo
NpoBOAUTb Npu Temnepatype Bogbl (25+5) °C.

8.4.6 NamepeHne Toka B MUKpoamnepax MOTEHUMOOANHAMUYECKUM CNocobom
[cMm. pucyHOK 5a)] npoBoaAaT vepes (60+5) MMH nocne BKMKOYEHUA NOTeHUmocTaTa.
CHUMaIOT aHOAHYH YacTb MONSPU3aUMOHHON KPUBOM CO CKOPOCTbID M3MEHEHUS
noteHuymana 50 mB/mMunH oo noteHumana nntoc 1000 mB ¢ pernctpauunen cunbl Toka
yepes Kaxable 50 mB.

8.4.7 WamepeHuss ranbBaHOOMHAMWYECKMM CMNOCOBOM [CM. puCyHOK 56)]
NpoBOAAT Ha obpasLe NyTem permctTpaumm 3Ha4yeHus noTeHunana B MUNNMBOSbTax
C Nomoulplo BonbTMeTpa. anbBaHOAMHAMUYECKME XapaKTEPUCTUKM Ha obpasuax

nosly4aroT Npu n3MeHeHnn cunbl Toka { ctyneHsamu 1; 2; 4; 8; 16; 30; 60; 120; 250;
500; 1000; 2000 MKA.
[Mocne KaxOooro YyBENMMYEHUSs1 3HA4YeHUs1 TOKa [OenawT BblAEpXKY OO0

cTabunmnsaumm noteHumana & (M3MeHeHne noteHumana - He 6onee 10% TekyLwlero
3Ha4YeHUs B MUHYTY).

8.4.8 o 3aBeplUeHUM MCMbITAHUMA TOK BLIKMKOYAOT N ONpeaenstoT 3HadeHue
noTeHumana 4Yepes (60+5) c nocre OTKMIOYEHNS TOKa.

8.4.9 lNocrne anekTPOXMMUYECKNX UCNbITAHUA CTalnbHbIE 3NEKTPOAbl U3BMEKatoT
13 6eToHa 1 onpenensT HanM4me UM oTCYTCTBUE KOPPO3NOHHOIO NOPaXeHUs!.

8.5 O6pabotka pe3ynbTaToB

8.5.1 Nnowaab paboyen NOBEPXHOCTU CTaSIbHOrO CTEPXHSA, COMpUKacatoLLytoCcs

c beToHOM, &, cM 2, paccuuTbiBaoT No dopmyne

S=xli+xD%i4, (15)

roe [ - QMamMeTp CTanbHOro CTEPXKHS, CM;
{ - ANVMHa CTanbHOrO CTEPXKHSI, NMOrPY>KEHHOIro B OETOH, CM.



8.5.2 PaccyutbiBatoT NMMOTHOCTb ToKa i, MKA/CMZ, npu Kaxoom
MKCMPOBAHHOM 3HAYEHUN NOTEHUMana no gopmyne

roe [ - cuna Toka, MKA;

S - nnowaab pabo4yert NOBEPXHOCTU, CM 2 .

8.5.3 o nony4yeHHbIM pesyrnbTatam CTPOAT rpadmK (Monsapu3aLMoHHY0 KPUBYHO)

B KoopauHaTax: Nno ocu abcumuce - NNoTHOCTb ToKa i, MKA/CM 2, No ocu opauHar -
noTeHuman pabo4ero anektpoaa &, MB.

8.5.4 Koppo3noHHoe cocTosHME CTarbHOW apmaTypbl B 6€TOHE oueHMBatoT no
nokasaTernsam, npueefeHHbIM B Tabnuue 2.

Tabnumua 2 - NokazaTeny KOppPO3MOHHOIO COCTOSIHUSA CTanbHOW apMmaTypbl B 6eToHe



[NokazaTesnb Koppo3noHHOe COCTOSIHME CTalbHOM
apmMartypbl

Ha MOMEHT 9NEKTPOXMMNYECKNX
NCNbITaHWN

[MNOTHOCTbL TOKa Npu NoTeHLnane nnoc
300 mB:

MaccuBH TOSIHU
- 0o 10 MKA/CM 2 BKMKOUUTENLHO accnBHOE COCTOsIHME

- ot 10 00 25 MKA/CM 2 HeycToltumeoe naccrBHoOe COCTOsIHME

- cBBILE 25 MKA/CM 2 NHTeHcHBHas Koppo3us

MoTeHuwan 4yepe3 (60+5) ¢ nocne
OTKIMKOYEHNs ToKa:

- bonee +5 vB [MlaccuBHOE cocTosaHME

- MeHee +5 mB AKTUBHOE COCTOSIHMNE, KOPPO3US

[JONONHUTENBHBIMW  KPUTEPUSIMX  SIBASIKOTCS  HanNu4Me  Wnn - OTCYTCTBUE
KOPPO3WNOHHOIO NOpaXXeHNsa apMaTypbl, 3HA4EeHNEe ToKa KOpPO3nn, pacCcymTaHHoe no
npunoxenuto [1. O6pasubl, Haxogoswmecsi B MaCCUMBHOM COCTOSIHUM B TeYeHune
BCEro BpeMeHu UCMbITaHU1, HE MMEIT KOPPO3MOHHOIO MOpPaXeHus.

Ctatnctmnyeckas oueHka pesynbTatoB ucnbiTaHmi - no FOCT 8.207.
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8.6 NMpoTokon ucnbiTaHUN

PesynbTaTtbl UCNbITaHU 0QOPMASIOT NPOTOKOSIOM, B KOTOPOM YKa3bIBatoT:

- HAMMEHOBaHNE opraHM3aLum, NPOBOAUBLLEN UCMNbITAHUS;

- hamunmio ncnonHUTEnNs!, NPOBOAMBLLETO UCTbITAHUS;

- JaTy UcnblTaHu;

- cnocob namepeHus;

- faHHble O cocTaBe M Bo3pacTe 6eToHa, Buae uemeHTa, gobaBkax, yCroBusiX
TBEPAEHUS, OPYrMX OCODEHHOCTAX BETOHA;

- AMaMEeTp 3NEKTPOAO0B N MapKy CTanu;

- pe3ynbTaTbl UCNbITAHUA U OL,EHKY NAacCUBMPYHOLLEro AeNCTBUS BeToHa.

9 KoppO3nOHHbIEe UCNbITaHUA CTallbHOMU
apmaTtypbl B OeTOHe

9.1 O6wme nonoxeHus

9.1.1 MeToL KOPPO3UMOHHbLIX WCMbITAHUA CTanbHOW apmaTypbl B ©OeToHe
ABNAETCA MNPAMbIM  METOOOM W yCTaHaBfMBAEeT XapakTep KOPPO3UOHHbIX
nopaxeHun cTtamm B 6eToHe W Maccy KoppoguposaHHouM cTamm. MeTtoa
pacnpocTpaHseTca Ha cTanbHyl0 apMaTtypy W 6€eTOHbl, MNPUroTOBIEHHbIE Ha
LeMeHTe Ha OCHOBe MNOPTIaHALEMEHTHOIO KiMHKepa, B TOM 4ucre OeTOHbI,
cogepxalme B CBOEM COCTaBe YacTuubl, obragatome 3neKTPornpoBOAHOCTLIO U
cnocobHble ob6pas3oBbiBaTb CO CTallbHOM apmaTypol raflbbBaHM4YecKkue napbl
(4acTuubl yrns, NpMMecKM MeTanna B 30fe U wWrake, cTanbHaa dmbpa, LyHrUT U

Ap.).

9.1.2 MeTog KOPPO3MOHHLIX WUCMbITAHWA OCHOBaH Ha OLEHKe XapakTtepa WU
CTeneHn KOPPO3MOHHOIO NMOPaXeHUsi CTanbHOW apMaTtypbl NpY XpaHeHn1 obpasLoB
B YCIIOBUAX NEPEMEHHOMO YBIIAXXHEHUS U BbICYLLMBAHUSA N CPaBHEHUU MOSYyYEeHHbIX
pe3ynbTaToB C YCTAHOBIIEHHBbIMU KPUTUYECKUMWN 3HAYEHNSIMUA.

9.1.3 MeToq KOPPO3UOHHbLIX WUCMbITAHWA CTanbHOW apmatypbl B 6eTOHe
NPUMEHAIOT AOns  onpedeneHns CcrnocobHocTn ©OeToHa 3awmatb CTarnbHY
apmMatypy OT KOppo3uun B YNCTOW BNaxHon atmocdepe npu obbIYHOM coaepXaHun B
BO3yxe yrnekucroro raza. Metog He pacnpocTpaHAETCA Ha UCMbITaHUA CTarlbHON
apmaTypbl B 6eToHe B atmocdepe, coaepxalen MoBbILEHHOE KOfM4ecTBO
YrMEeKMCoro ra3a, a Takxke B NPUCYTCTBUM OPYrNX arpeCCUBHbIX ra3oB U adpo30Sien.

9.2 O6pa3supbl

9.2.1 TotoBAT 18 cTanbHbIX CTEPXKHEN AnameTpomM 4-6 MM n anmnHon (100£2) mm
ana obpasuoB pasmepammn 70x70x140 mm 1 gnvHon (140+£2) mm - ons obpasuos
pa3mepamm 100x100x200 mm. CTep>kHM MapKUpYHOT, BbiBMBas Ha MX MOBEPXHOCTU
HoMmepa obpasuos. NMoBepxHOCTbL 06pa3L OB, BKMOYAS TOPLblI CTEPXHA, LUINAYIOT
abpas3nBHOM LIKYPKOM OO0 7-ro Krnacca 4YMUCTOTbl U nepen yknagkon B OETOH
obe3xmpmBatoT auetoHoM. Obpasubl B3BelumBatoT ¢ ToMHOCTLIO Ao 0,001 r.



9.2.2 beToHHY0 cMecb ana obpasuoB roToBAT COrflacHO 3a4aHHON peuenType u
TexHonormm uccnegyemoro 6etoHa. M3 cmecu dhopmytoT obpasubl pasmepamu
70x70x140 mm mnm 100x100x200 mm. Pasmep 3epeH KpPyrnHOro 3anonHuTens npwm
n3rotoBrneHmn obpasy o pasmepamm 70x70x140 mm gomkeH 6biTb He 6onee 10 Mm,
npu narotosneHun obpasuos 100x100x200 mm - He 6onee 20 mm. bonee KpynHble
3epHa 13 6eToHHOM cMecK yaansioT.

9.2.3 N3 BeToHHON cmecu dopmyloT Tpu obpasua 6e3 cTepxHen U OeBsATb
06pa3uoB, KaXadbll M3 KOTOPbIX C OBYMSI CTEPXHAMW W3 apMaTypHOW cTanw.
CTep)xHM yCTaHaBNMBalOT Ha PacTBOPHbIE MPU3Mbl, N3FOTOBIIEHHbLIE U3 LLIEMEHTHO-
Mec4yaHoro pacTBopa TOro e COoCTaBa, YTO M pacTBOpHas 4YacTb WCMbITYEMOro
6etoHa. B obpasuax pasmepamu 70x70x140 MM ToMWMHaA 3alMTHOMO criost 6eToHa
AorpkHa 6bITh (20+£2) mm, B o6pasuax pasmepammn 100x100x200 mm - (30+£2) mm.

9.24 WasrotoBneHHole OeTOHHble o0b6pasubl TBEpAewT B YCIOBUSX,
COOTBETCTBYIOLLMX YCITOBUAM TBEPAEHNS UCTbITYyeMOro 6eToHa.

9.3 Annapartypa v mate puanbl

[na npoBeaeHus UCTbITaHUU NPUMEHSAIOT:

- Becbl aHamutudeckme nolOCT 24104 C nNOrpelHoCcTbH B3BeLMBaHUSA
+0,0002 r;

- MHOMKaTOP MHOroobopoTHLIN ¢ LeHon aenexnst 0,001 mm no FTOCT 9696;

- NInHenky nameputesnbHyto no FOCT 427 arvHon 20-30 cm;

- TepMOMETP C Amana3oHoMm namepeHun He meHee 10 °C - 30 °C ¢ geneHusimm
He 6onee 1 °C;

- kucrnoty consnyto no FOCT 3118 koHueHTpauumn 10%;

- ypoTponuH no FOCT 1381;

- Bymary dunbTpoBasnbHyto no FTOCT 12026;

- LWKYPKY windgpoanbHyto no FTOCT 5009;

- HUTPUT HaTpus TexHudeckmi no FOCT 19906.

9.4 NpoBeaeHUe UCNbITaHUN

9.4.1 o wucteyeHun 28 cyT TBepaeHust o0Opasubl UCMBITbIBAOT B pexume
NEePEMEHHOrO YBNaXXHEHNH N BbICYLLMBAHNSA B TeyeHne 3 1 6 mec.

9.4.2 PexxM HacbILLEHUSA U BbICYLLMBaHUSA - No 8.4.2.

9.4.3 Yepes 28 cyT nocrie n3rotoereHusl, a Takxke yepe3 3 n 6 Mec xpaHeHus B
YCMOBUSIX HaCbILEHNS] U BbICYLUMBaHWUS U3BMiekaloT M3 6eToHa no Tpu obpasua u
OLEHMBAIOT XapaKkTep KOPPO3MOHHOIo NopaXeHnst apmaTtypbl U Maccy obpasuoB.

9.4.4 Tlpn onucaHuUn xapakTepa KOPPO3MOHHOIO MOpPaXeHUa JqMKCUPYIOT
nrowanb KOPPO3UOHHOIO nopaxeHns B % oOLLen nrowaamn noBepPXHOCTH, Hannyme
HaneTa W/unmn CroucTon PXXaB4nHbI, A3BEHHOMO MNOPaXKeHUs1, rMy6uHYy KOPPO3NOHHOMO
NopaXeHuns.
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9.4.5 lpoayKkTbl KOPPO3UM N OCTaTKN LLEMEHTHONO KaMHS Ha MOBEPXHOCTU
CTalnbHbIX CTEpXHeW yaanaiT TpaereHnem B TedeHue (25t5) muvH B 10%-HOM
pacTBope CONnsHOW KucroTbl ¢ pgobasrneHvem 1% wHrMOUTOpa ypoTponuHa OT
Maccbl COSiAHON KuUcnoTbl. [locrie pacTBOpeHus NPOLYKTOB KOPPO3UU CTEpXKHU
NPOMbIBAOT AUCTUINIMPOBAHHOW BOOOM U MOrpyXarT Ha 5 MUH B HAaCbILLEHHbIN
pacTBop WHMGUTopa HuUTpuTa HaTpua. O6pasubl U3BMEKalwT U3 pacTBopa,
OCYLLalOT NOBEPXHOCTb (MnbTpoBanbHON 6Gymaron u BbiCyLLMBAIOT.

O6pasubl B3BewmBaoT ¢ To4HOCTb0 0,001 T.

9.4.6 OOHOBPEMEHHO C MCMbLITYEMbIMA CTEPXHAMW B TPaBWITbHbIA pPacTBOpP
yKNaabiBalOT  TPM  aHamnorMyHbiX  MpeaBapuUTEnbHO  B3BELUEHHbIX,  He
NoaBepraBLUMXCS UCMbITAHMUSIM KOHTPOSIbHbIX CTEPXHS. Mo 3aBepLUeHUM TpaBneHus
OCHOBHbIX 06pa3LIO0B KOHTPOSIbHbIE 00pa3sLbl Takke NMPOMbIBAKOT, MOrpyxatT Ha 5
MWH B HACbILLEHHbIA PacTBOP HUTPUTA HATPWUsi, OCYLLAIOT TKaHbIO, BbICYLLMBAIOT U
B3BELUMBAIOT.

9.4.7 WN3amepaoT rnyouHY KOPPO3MOHHOIO MOpPaXeHUs CcTanuM C  MOMOLLBHO
nugukaropa no FOCT 9696 ¢ urnon nrm mukpockornom MAC-11 no HopmaTMBHOMY
AOKYMeHTY. Mpn Mcnonb3oBaHUM MHOMKaTopa rybrHy KOPPO3MOHHOIO MOpaXKeHUs!
CTanv OLEeHMBalOT KaK pa3HOCTb MoKasaHun npubopa npu yCTaHOBKE WIfbl Ha
HernoBpeXaeHHY0 MOBEPXHOCTb U y4aCTOK C HanborbLUen riyOHON NOPaXXeHWs.

9.5 O6paboTtka pe3ynbTaToB UCNbITAHUN

9.5.1 PaccuutbiBaloT nnowanb NOBEPXHOCTN CTalnbHOMO  CTEPXHH,

conpuKacaroLLytocs ¢ 6€ToOHOM .5, cM <, no dopmyne

2
S=xﬂf+f , (17)

roe ) - AMamMeTp CTarnbHOro CTEPXKHS, CM;
{ - ANVMHa CTanbHOro CTEPXKHS, CM.

9.5.2 PaccunTbiBalOT CPEaHIo MOTEPH MacChl KOHTPOMbHbIX OOpasLoB B
npouecce TpaBrneHus. [Ana 3TOro pacCyMTbIBaAOT CPeOHIo PasHOCTb MacChl
KOHTPOSbHBLIX CTEPXXHEN 10 U Nnocrie TpaBreHus.

9.5.3 Mo pesynbTatam B3BeLMBaHUS UCMbITYyeMblX 06pa3uoB OO0 W nocre
UCMbITAHUA OMpeaendatT MnoTept Maccbl 06pa3LoB 3a BPeEMS  UCMbITAHWN.
[Mony4yeHHble pe3ynbTaTbl KOPPEKTUPYIOT C Y4ETOM MOTEPU MaCCbhl CTEPXKHEN MpU
TpaBfeHun KUCroTOW. [nsa 3TOro M3 pacCymMTaHHOM MOTEPUM MacCbl OCHOBHbIX
00pa3u 0B BbIYMTAKOT CpeagHee 3Ha4YeHne NnoTepmn Macchbl KOHTPOSbHbIX 0Opa3LoB.
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9.5.4 Tllo pesynbTataMm KOPPO3MOHHbIX WCMbITAHUA OenalT 3akflyeHue o
3aumTHOM aencTBum 6eToHa MO OTHOLWEHMIO K cTanbHOW apmartype. beToH
obrnagaet 3awMTHbIM LENCTBMEM MO OTHOLWIEHMIO K CTanbHOW apMartype, eciu
nocrie 6 Mec UCnbITaHUA CTarnbHaa apmMaTtypa He MMeeT Ha NMOBEepPXHOCTWU HaneTta

PXXaBYMHbI M KOPPO3MOHHLIX A3B, a NoTepss Macchl He npesbilwaeT 10-3 r/cm2 (10
M),

9.5.5 CtatncTmnyeckas oueHka pesynbTaToB ucnbitaHum - no FOCT 8.207.

9.6 NMpoToKkon ucnbiTaHUN

Pesynbtatbl uCnbiTaHWA OOPMIIAIOT B BuAe MPOTOKOMa, B KOTOPOM
yKa3blBatoT:

- HAaMMEHOBaHWe opraHnsaunn, NPOBOAUBLLEN UCTbITAHUS,

- aMUITNIO UCTIONHUTESA, NPOBOAUBLLEIO UCTbITAHUS;

- AaTy ucnblTaHu,

- AaHHble O cocTaBe U Bo3pacTe 6eToHa, BMAE LieMeHTa, AobaBkax, yCoBusX
TBEpAEHUS, OPYrMX OCOBEHHOCTAX BETOHA;

- AnameTp 3NIeKTPOLO0B N MapKy cTanu;

- pesynbTaTbl UCMbITAHUA U OLLEHKY CNOCOOHOCTU 6eToHa 3awmLLaTh CTarnbHYyo
apmMartypy OT KOppOo3uu.

10 MeTon onpeaerneHus CTOUMKOCTU
apMaTypHOMU CTariu K KOPPO3UOHHOMY
pacTpecKuBaHUIoO

10.1 OOwWwme nonoxeHus

10.1.1 MeTton onpeneneHna CTOMKOCTW apmaTypHOM CTann K KOPPO3MOHHOMY
pacTpecKuBaHUIO nNpeaHasHavyeH Ans UCMonb3oBaHus MNpu pas3paboTke HOBbIX
BUOOB apmaTypbl, apMaTypHbIX CTarnew, ArvTerbHOe BpeMs XpaHAWMXCH Ha
ckrapgax, obpasuoB apmaTtypbl, 0TOBpaHHbIX Npu 06 CcrefoBaHUN AKCMyaTUpyeMbIX
COoOopyXeHun. Hactosiumin meto MoXeT ObiTb NMPUMEHEH ANS uenen ceptudmkanmm
apmartypbl.

10.1.2 [aHHbIN MeTod OCHOBaH Ha BblAepXKe HarpyeHHbIX MOCTOSIHHOM
narmbarowlen Harpyskom obpasuoB B ropsideM pacTBOpe HuTpaTa Kanbuus u
HUTpaTa aMMOHUS 1 onpeaeneHnM BpeMeHM 40 UX paspyLUeHust.
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10.2 OT60p U NoaroToBKa obpasuoB
McnblTaHna Npy KaXkaoM 3HaYeHUU HanpshkeHUs NpoBOAAT HE MeHee YeM Ha
Tpex obpasuax, OTOOpaHHbIX OT CTEepXHEW B COCTOSIHMM MOCTaBKW. [fnHy
obpa3LoB yCTaHaBMMBAKOT C Yy4ETOM TOro, YTO AJSIMHA MX YacTW, HaxoasLwencsa B
KOHTaKTe C pacTBOPOM, A40SPkHA ObITb HE MeHee 200 mMm.
O6pasubl MapkupytoT, 06e3KMpMBaOT aUEeTOHOM WM 3TUSOBbIM CNUPTOM U
NpOTMpaloT unbTpOoBarnbHOM BGymaromn.

10.3 Annapatypa

[MPUMEHSIOT  PblYaXHYI0 YCTAHOBKY KOHCOSMbLHOIO Tuna, obecneyunBaroLLyto
MOCTOSIHHYIO MPUITOXEHHYIO M3rMbaloLLy0 Harpy3ky B TedeHue BCero nepuoga
MCMbITAHUA C MNOrpewHoCTblo He 6onee 2%. Cxema ycTaHOBKM npuBeAeHa Ha

pUCYHKe 6.

PucyHok 6 - Cxema ycTaHOBKM AJ11 UCNbITaAaHUA apMaTypbl Ha
CTOMKOCTb K KOPPO3MOHHOMY pacTpeCKUBaHUIO B YCIOBUAX U3rnda
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L - ropusoHTanbHas npoekums nneya AencTByowen cunel F; § - onvHa pblyara;
F - cuna, gencTeytoLlasa Ha ucnblTyembl obpasel, nogsepras ero nsrmoy;



1 - HarpeBaTesfibHbIA 3fIEMEHT; 2 - NiuMTa C OTBEPCTUAMM ANd  KpensieHus
ncnelTyemoro obpasua; 3 - pama gnsi XeCTKOW NoABECKU NMIUTbI U YCTONYMBOCTU
YCTaHOBKU; 4 - ucnblTyeMbln obpasel; 5 - eMKOCTb A5151 KOPPO3MOHHOIO PacTBOpa;
6 - no3aTop BoAbl; 7 - pblyar; 8 - rpy3

PucyHok 6 - Cxema yCTaHOBKM AN MCMNbITaHUA apmaTypbl Ha CTOMKOCTb K
KOPPO3MOHHOMY pacTpeCcKMBaHMIO B YCIIOBUSX U3rnba

10.4 Matepuanbl, peakTMBbl U pacTBOpPbI

AuetoH no [OCT 2603.

Cnmpt atunossin no FOCT 18300.

HutpaTt kanbumna no FOCT 4142.

HuTtpaT ammoHna no [OCT 22867.

Bymara gmnbTpoBanbHaa no FTOCT 12026.

PactBop ans wucnbiTaHna: 600 maccoBbix forieM HutpaTta Kanbuums un 50
MacCOBbIX AOfeNn HUTpaTa aMMOHUS pacTBopstoT B 350 MaccoBbiX O0MSX BOAbI
(cm. FOCT 23732).

10.5 NpoBepeHne ucnbiTaHUA

10.5.1 UcnbiTaHna npoBogsaT B pacteope npu Temnepatype 98 °C - 100 °C.
NcnbiTaHua cTepxHEN NPOBOAAT MpWU Creaylowmx YPOBHAX HampsbkeHusa X B

Harpy>eHHbIX BOMNOKHaxX B 3aBUCMMOCTW OT MOCTaBIEHHbIX Lienen B 4onsAX oT I 3 -
0,95; 0,9; 0,8; 0,7; 0,6. Ecrm ucnbiTyeMble obpa3subl HE pa3pyLLaldTCs B TEYEHUNe
200 4 Npy BLICOKOM YPOBHE HarpsiXeHusl, TO UCMbITaHWs Npu 6ornee HU3KOM YPOBHE
HanpsKeHWs1 He NPOBOAAT.

Ona npeoBapuTenbHOro  onpedeneHns  CTOMKOCTU  CTePXHEeW  npoTumB
KOPPO3MOHHOIO pacTpecKnBaHuUs [OO0MycKaeTCs MNpOBOAUTb  UCMbITAHUA  MpU

HanpsxeHun 0,97 7.
10.5.2 Tpebyembin nsrmbatrowmin momeHT i, H-m, BoluncnsoT no dopmyne

M = R, (18)

roe & - HanpshkeHve B KpaHeM BONokHe obpasLa npu n3rmée, Krc/cm 2;

W - MOMEHT COMNpPOTUBIIEHUA MOMepeyHoro cedeHnss obpasua, M3,
BbIYUCNEHHBIN MO hopMyrie

:m"g

W=t
32

, (19)
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10.5.3 3HayeHre gencteyrowen cunbl ', H, BblumcnaioT no dopmyre

P=M/L, (20)

roe L - ropusoHTanbHas Npoekuusa nne4va cusbl, M.

10.5.4 Heobxogumyto maccy rpysa (f, Kr, BbIYUCASOT Mo dopmyrne

G=(Plg) -G, (21)

roe Oy - Macca rpy3oBor NnaTtdopMbl U Macca pblyara, Kr;

£ - rPaBUTALMOHHOE YCKOPEHUE, 55+ 2 .
Mocrne NpuUNoXeHus rpy3a MaccoM ¥ YTOYHSAT 3HAYEeHWe ropU3OHTaNbHON

NPOEKUMM Nrieva Cunbl .. U KOPPEKTUPYIOT Maccy rpysa Tak, YTobbl usrmbarommn
MOMEHT COOTBETCTBOBAI Bbl4YMCIIEHHOMY Mo dhopmyre (18).

10.5.5 B TeuyeHne wuCMbITaHMs C MOMOLLBID aBTOMATUYECKOro YCTPOUCTBA
pPErMCTPUPYIOT BPEMS 40 paspyLLeHus ucnoityemoro obpasua. Ecnm B Tedenne 200
Y paspyleHne obpasua He MpoMCXO4UT, WCMbITaHUA npekpawalT. Takasd
apmMatypHasi cTasnb CYMTaeTCs CTOMKOM K KOPPO3NOHHOMY pacTpeCKUBaHMIO.

O6pasey nogsepraloT UcCNbITaHMO Ha pacTshkeHne (cm. [OCT 12004),

onpenendrT BpeMeHHOE COrMNpoTUBNEHNE o, , OTHOCUTENbHOE yAJIMHEHWE MNOCIe

paspbiBa d5(djgg) M OTHOCUTENBbHOE PaBHOMEPHOE YANMMHEHWE Oy . [MomyyeHHble
pe3ynbTaTbl COMOCTaBMAT C aHanorM4yHbIMKM XapakTepucTukamu obpasuoB B
COCTOAHUM nocTaBkn. CTeneHb CHWKEHWUS CBOWCTB ABMNAETCA [OMNOSNHUTENbHBIM
KPUTEPUEM CKIOHHOCTU 0O6Pa3LI0oB K KOPPO3NOHHOMY PacTPECKMUBaHMIO.

10.5.6 CTaTUCTMYECKYIO OLEHKY pe3ynbTaTtoB McnbiTaHuin nposogsaTt no FOCT
8.207.

10.5.7 B cootBetctBuM c [OCT 10884 (cm. npunoxeHne bB) apmaTtypa,

BblaoepxaBLaa 6onee 100 4 uvcnblTaHn npu HanpsxxeHun 0,97n 7, cuuTaeTca
CTOWKOM NPOTMB KOPPO3UOHHOIO pacTpPeECKMBAHUS.

11 MeToabl onpeaneneHus CBOUCTB 3alUTHbIX
MNOKPbITUN HA DeTOHe
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HacTtosume wmetogbl ycTaHaBnuMBalT —onpeferneHne CBOWCTB  3aLUMTHbLIX
MNOKPbITUN  (FTAKOKPACOYHbIX TOHKOCIIOMHbBIX, JAKOKPACOYHbIX TOSICTOCSIOMHbIX
(MacTU4YHbIX), MNPOMUTOYHO-KONIbMATUPYIOLLMX HA OPraHonoSIMMEPHON OCHOBE,
NPOMUTOYHO-KONbMAaTUPYIOLLMX Ha  LEMEHTHO-NMOSIMMEPHOM OCHOBE U Ap.),
NPUMEHSAEMbIX Afs  BTOPUYHOW  3awmTbl  BOETOHHLIX W Kene300EeTOHHbIX
CTPOUTESbHBIX KOHCTPYKLUIA.

HacTosiwme metoabl BKMOYalOT B cebsi onpedernieHne OCHOBHBLIX 3alUMTHBLIX
CBOMCTB MOKPbITUM Ha OeToHe: TPEeLMHOCTOMKOCTX, BOOOHENPOHULAEMOCTH,
AndPy3nOHHON NPOHULL@EMOCTN, MOPO30CTOUKOCTU N afresunn.

11.1 MeToa onpeaeneHns TPELMHOCTONKOCTU NOKPbLITUN
Ha 6eToHe

11.1.1 CywHoCTL MeTOAA

CywHocTb MeToda onpeaeneHust TPELUMHOCTOMKOCTU MOKPbITUM Ha GeToHe
3aKkni4aeTcs B MOOENMpOBaHUKM npouecca obpas3oBaHus TpewyH B OEeTOHHOM
obpa3ue, nNpu pacTshkeHMM KOToporo B 6eToHe nog MNOKPbITUEM co3gaeTcs
TpewmHa, 1 HabnoaeHnn 3a LEeNnoCTHOCTbIO MOKPbITHUS.

11.1.2 O6pas3ubl

11.1.2.1 [ns npoBegeHust UCMNbITaHMN M3roTaBnMealoT obpasubl pasmepamu
145x95%x25 MM U3 LLEeMEHTHO-NecYaHoro pacTteopa coctasa 1:3 ¢ BOAOLEMEHTHbIM
oTHoweHnem B /11 =0,5.

11.1.2.2 O6pasubl n3rotasnmearoT B cneymnanbHon cb6opHo-paszbopHom dopme.
B cpeaHen yactm obpasua, cHM3Yy M No 6okam [OmMKHO ObiTb MpegycMOTPEHO

ocnabneHne ceveHust 3a CYET TPEYronbHbIX BbIEMOK Ha MOMOBUHY TOMLMHBI
obpasua [cM. pucyHoK 7a)].

PucyHok 7 - O6wumn Bua obpasua ansa onpeperieHusA
TPELMHOCTOUKOCTH



a) Bug cHuzy

6) Bug ceepxy
1 - 6eTOHHbIV 0Opasel; 2 - 3aWMTHOE NOKPLITUE

PucyHok 7 - O6wmin Bna obpasua ansa onpeneneHns TpewmHOCTONKOCTH

11.1.2.3 dopmoBaHme obpasuoB nposogat no FOCT 10180.

11.1.2.4 O6pasubl B TeyeHMe 1 cCyT BblaepxuBalT B ¢opmax, 3aTem
ocBoboXxaaT OT OpM WM XpaHAT 6 CyT B Kamepe BIaXHOro XpaHeHus npu
OTHOCUTENBbHON BraxHOCTN HE MeHee 90% n TemnepaTtype Bo3agyxa (20+5) °C n 21
cyT npu Temnepatype (20+£5) °C 1 0OTHOCUTENBHOM BIaXXHOCTU Bo3ayxa (6515)%.
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11.1.2.5 [nsa ucnblTaHnss mn3rotaeBnuBatoT Tpu obpasua Anss 0gHOM CUCTEMbI
NOKPLITUA.

11.1.2.6 [lepeg HaHeceHMEM CUCTEMbI MOKPbITUS MOBEPXHOCTb 00Opa3LoB
AomkHa ObiTb POBHOM, oOuMWEeHa OT LEMEHTHOro Mosfioka W obecnbineHa.
CopepxaHve Bnarm B NOBEPXHOCTHOM crioe 6eToHa MU TemnepaTypHble YCIoBUSI B
npouecce HaHECEHWST U TBEPAEHNA NOKPbITUA ONpeaenstoT corrnacHo TpeboBaHuAM
HOPMaTUBHbIX JOKYMEHTOB Ha CUCTEMY NOKPbITUS.

11.1.2.7 WcnblTyemoe MOKpbITUE HAHOCAT B CpedHen YacTu BepXHeu
NOBEPXHOCTN obpa3sua poBHOM NOSIOCON BAOMb BCEN ANMHbI 0b6pa3sua WMpUHON 0
60 MM, ocTaBnaa no Gokam HeokpalleHHble y4acTKkn 6eToHa ans HabngeHna 3a
NOSABIIEHNEM TPELLMHBI.

Bug nokpbITMA M rpyHTa, YUCNO CroEeB, TOSILLMHY, TEXHOSOMMKO HaHEeCEeHUs,
BPEMS M YCrOBUSI TBEPAEHUA MOKPbITUS OnNpeaensT corflacHo TpeboBaHuAM
HOPMaTUBHbIX 4OKYMEHTOB 1 MPOEKTHOrO peLleHnst Ha CUCTEMY MOKPbITUS.

11.1.2.8 OOpa3subl C CUCTEMOWN MNOKPbLITUS BblAEPXKMBAKOT B MOMELUEHUA MNPU
TemnepaType Bo3dayxa (20+5) °C n oTHocuTenbHOM BriaxHocTn (6515)% B TeyeHune
CpokKa, NpegyCcMOTPEHHOrO HOPMATUBHBIMU JOKYMEHTaAMM Ha CUCTEMY MOKPbITUS.

11.1.3 Annapatypa n matepuanbl

11.1.3.1 nsa npoBegeHnsa UcnblTaHUA UCMOMb3YOT Npubop Ans onpeneneHus
TPELLWMHOCTOMKOCTN MNOKPbITUA Ha OeToHe. Cxema npubopa npenctaBrieHa Ha
pucyHke 8.

PucyHok 8 - Cxema npunbopa ans onpeaeneHuUs TPeWmMHOCTONKOCTH
NOKpbITUA
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1 - OCHOBaHue; 2 - ynopHasa nnaHka; 3 - noaBwxHblA [1-0bpa3Hbin 3axBarT; 4 -
HEMOABWXHbBIN 3aXUM; 5 - BHYTPEHHUN LUIMHAP PacTSArvBaltoLWEero MexaHumama; 6 -
HaPY>XHbIM LUIMHAP PacTArMBatoLLEro MexaHnsmMa; 7 - 3aXKUMHbIE€ BUHTbI

PucyHok 8 - Cxema npubopa anga onpegeneHns TpeLmMHOCTOMKOCTM NOKPbITUSA

11.1.3.2 na HabnogeHus 3a packpbiTMEM TpewyH B 6eToHHOM obpasue wu
COCTOSIHNEM MOKPbITUS MPUMEHSAIOT onTUdeckun mukpockon tuna Mrib.

11.1.4 NMpoBepeHne onpeaeneHus

11.1.4.1 [Jo Hauana onpeaeneHns nogBwkHbIN 3axBaT nNpubopa 3 nepemeLLatoT K
HenoaBwxHOM 3axBaTy 4 [o ynopa. OcnabuB 3aXMMHOW BWHT 7 BpalleHUEM
HapyXHOro UunuHapa 6, HyneBytd OTMETKY LUKarbl COBMELLAOT CO LUKarion Ha
BHYTPEHHEM LUunnHgpe 5.

11.1.4.2 NcnbiTyembln obpasel, BCTaBNsawT B Npubop, nocne 4vero, ocrnabue
32XMMHOW BWHT, BPaLLAKT HapYyXHbIN LMMHAP 6 pacTarMBaroLLero MexaHmsama go
nvKBMOauum 3asopa mexay obpasuom u rybkamm 3axsaTtoB 1 NOSBIEHUSA TPELLMHDI
B 6eToHe noa nokpbiTueM. [Janee BpawaT HapyXHbIA LUNMHAP pacTSArMBaroLLEro
MexaHn3Ma 6 A0 HapyLleHus1 LernoCTHOCTU MOKpbITMS. CKOPOCTb NepemeLLeHus
NOOBWKHOIO 3aXmma LomkHa ObiThb (20£5) MM/MUH. TpeLWwMHOCTONKOCTb MOKPbLITUA
onpeaendT No CyMMe nokasaHun BHYTPeHHero 5 (uernoe 4mcrno MunimmMeTpoB) U
Hapy»Horo 6 (CoTble 4o MUnNMMeTpa) LUMHAPOB.

11.1.4.3 CocCcTodHME NOKPbITUS Hag TPELLWMHOM B MPOLLECCE ee pPacKpbITUS
OL,eHMBAIOT MO CMSIOWHOCTM MIEHKM NpU NOMOLLM ONTUYECKOro MUKpocKona Tuna
MIMB. C momeHTa 06Opa3oBaHWs TPeWMH Ha HeOoKpalleHHbIX Kpasx obpasua
N3MEPSIT LWMPUHY TPELLMH Ha MOBEPXHOCTU BeTOHa M OnNUCbIBAKT U3MEHeHue
COCTOSIHUA MOKPbITUA MpU KX packpbiTum 4yepesd kKaxgble 0,01 Mm o Havana
HapyLLEHNSA LLernoCTHOCTU MOKPbITUS.

11.1.5 O6paboTtka pe3ynbTaToB onpeaeneHus

11.1.5.1 3a 3HayeHne TPELWMHOCTONKOCTN MOKPbITUS Ha GeToHe MNpuMHUMAaKoT
LUMPVHY PacKpbITUS TpewuH B 6eToHe, MM, NpPeaLeCcTBYIOLWYHO MOSBIEHUIO
NPU3HAKOB paspyLLEHNA MOKPbITUSA.

11.1.5.2 3a pesynbtat onpeaeneHnsa TPELUMHOCTOMKOCTN MPUHUMAIOT CpeaHee
3Ha4YeHNe MUHUMarbHbIX 3HAYEHUI PaACKPbITUS TpewwmH B BETOHE, N3MEPEHHbIX Ha
KaykgoM 13 o6pasLoB.

11.1.5.3 CTaTuCTMYECKYIO OLLEHKY pe3yrnbTaToB MUcnbiTaHui npoBoaaT no FOCT
8.207.
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11.1.6 MNMpoTokon onpepeneHus

PesynbTaTtbl onpeaeneHna opopMsitoT NPOTOKONOM, B KOTOPOM YKa3blBatoT:

- MapKMpPOBKY 1 pa3mep 06pasLoB;

- XapakTEpPUCTUKN WUCCReayemMoro matepuana MnokKpbiTus (HasBaHWe, Mapky,
0003Ha4YeHe HOpMaTUBHOIO AOKYMEHTA Ha MaTtepuan n aaTy U3roToBMEHUS);

- TEXHOSMOMMK WU YCIOBUSI HAHECEHUS1 3alUMTHOrO MOKPLITUS (TemnepaTypy,
OTHOCUTESbHYHO BIaXXHOCTb BO34yxXa, MPOAOIPKATENBHOCTL CYLLKW);

- Aaty n MecTo nposegeHunA UCMbITaHUN;
- pe3yrnbTaTtbl NCNbITaHWUN AN OTAENbHbIX o6pa3u03 n cepun o6pa3u08.

11.2 MeTopa onpeaeneHna BoAOHeNnpoHULaeMocT 6eToHa
C NOKPbLITUAMU

11.2.1 CywHoCcTL MeTOAA

MeTon onpeneneHns 3aknio4aeTca B OLLeHKe BOAOHENPOHMLLaeMOoCTn 6eToHa ¢
MNOKPbITUEM MNyTEM CTYMNEHYaToro MOBbILLEHMS AaBfeHus Boabl Ha obpasel co
CTOPOHbI NOKPbITUS (NPsIMOE AaBfeHne BoAbl) UM CO CTOPOHbI Topua 6€e3 3awmThbl
(obpaTHOe paBneHue BoAbl) U BbIAEPKKM 4O MOMEHTA NOSBIEHMS MOKPOro MsATHa
Ha NPOTMBOIMOIIOXHOW CTOPOHE obpasLa.

MeTon onpeneneHust BOAOHEMNPOHULLIAEMOCTN BETOHA MO MOKPOMY MNATHY - B
cootBeTcTBMM ¢ [OCT 12730.5.

11.2.2 O6pas3ubl

11.2.2.1 Ans npoBeaeHnst onpeaesnieHns n3rotaBnmearoT odpasubl 3 6eToHHOM
CMECU C CUCTEMOWN MOKPbITUS U 6e3 NOKPbITUS.

11.2.2.2 OnpegeneHne npoBoOAT Ha WeCTU obpasuax ¢ OAHOM CUCTEMOW
NOKPbITUSA (OCHOBHLIE) U WecTn obpa3suax 6e3 NoKpbITUS (KOHTPOSbHLIE).

11.2.2.3 CoctaB O€TOHHOM CMecu W YCroBUSI TBEPLAEHMS Ha3Ha4yalwT B
3aBUCUMOCTMU OT Lenen.

11.2.2.4 dopmoBaHme obpasuoB nposogat no FOCT 10180.

11.2.2.5 BbicoTy 06pa3LoB B 3aBUCUMOCTM OT HanmbOmbLUEN KPYMHOCTU 3€peH
3anonHuTens 4onycKkaeTcya ycTaHaBnMBaTb B COOTBETCTBUM C Tabnvuen 3.
Tabrmmua 3 - Hanbonbliass KpynHOCTb 3anosfiHUTENA B 3aBMCUMMOCTU OT pasmMepa
obpasua
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HanbonbLias KPYMHOCTb 3epeH || HamveHbluaga BeicoTa obpasua, Mv
3anonHuTens, Mm

10 50
20 100
25 150

O6pasubl un3roTaBMMBalOT B UWIMHOPUYECKMX dopMax C BHYTPEHHUM
anameTtpom 150 mm un BeicoTom 50, 100 n 150 mm.

11.2.2.6 B TeueHne 28 cyT obpa3subl TBEPAEOT B KaMepe BIIaXXHOro XpaHeHWs
Npy OTHOCUTESbHOM BrnaxxHOCTU He MeHee 90% n Temnepatype Bosayxa (2015) °C.
Mepen vcnbiTaHMEM He3awmuleHHble (KOHTPOrbHble) obpasubl BblAepXMBalOT B
nomMeLLeHun abopatopum B TedeHne 1 cyT.

11.2.2.7 lNepenq HaHeCeHMEM CUCTEMbl MOKPbITUS MNOBEPXHOCTb 00Opa3LoB
AomkHa ObiTb POBHOM, OyMLEHa OT LEeMEHTHOro Mosfioka u  obecnbineHa.
CopoepxaHue Bnarn B NOBEPXHOCTHOM crioe 6eToHa U TemnepaTypHble YCIoBUS B
npouecce HaHECEHWS U TBEPAEHUSA MOKPbITUA ONPeaenstoT corracHo TpeboBaHuaM
HOPMAaTMUBHbIX OKYMEHTOB Ha CUCTEMY NOKPbLITUS.

11.2.2.8 Ha HWXHIOIO NOBEPXHOCTb 0OpPa3LoB HAHOCAT CUCTEMY 3alLMTHOrO
NOKPLITUA.

Bug nokpbITMA M rpyHTa, YUCNO CroEeB, TOSLLMHY, TEXHOSOMMKO HaHEeCEeHUs,
NPOAOIPKUTESNTBHOCTD U YCIOBUS TBEPAEHUS MOKPbITUA OMNpeaensatT CorfiacHo
TpeboBaHNAM HOPMATUBHbBIX AOKYMEHTOB W MPOEKTHOMO peLleHus Ha CUCTEMY
NOKPLITUA.

11.2.2.9 [nameTp OTKPbITbIX TOPLIEBbLIX NOBEPXHOCTEN 0OpPa3LOB - HE MEHee
130 mm.

11.2.2.10 UcnbiTyeMble ob6pasubl C CUCTEMOW MOKPbITUSA BblAEpXMBalOT B
nomelleHMn ¢ Temnepatypon Bosgyxa (2015) °C n OTHOCUTESTBHOWN BIIAXXHOCTbLIO
(651£5)% B TedeHue cpoka, NpeayCMOTPEHHOro HOPMAaTUBHLIMW OOKYMEHTaMU Ha
MaTepuan NoKpbITUS.



11.2.3 Annapartypa n matepuanbl

[Ona npoBefeHWst UCMbITAHUA MPUMEHSIOT YCTAHOBKY JTOOON KOHCTPYKL MW,
KOTOopas MMEET HE MEHee LLeCTU rHe3q Ans KpenneHna obpasuyos n obecnevymBaet
BO3MOXHOCTb MOA4ayM BOObl K HWKHEN WM BEPXHEW TOPLIEBOW MOBEPXHOCTU
o6pa3LoB Npy Bo3pacTaloLleM ee AaBfieHuKn, a Takke BO3MOXHOCTb HabnogeHus
3a COCTOSIHMEM BEPXHEN TOPLIEBOM MOBEPXHOCTM 0Opa3L0B.

11.2.4 lpoBeageHue onpepeneHns

11.2.4.1 WcnbiTyemble obpa3subl yCTaHaBMBalOT B rHe3ga YCTaHOBKWU LS
MCMNbITAHUA N HaOEexXHO 3akpennsaT. Cxema KkpenneHus obpa3uoB NpuBedeHa Ha
pucyHke 9.

PucyHok 9 - Cxema KpenneHusa obpa3uoB B rHe3aa yCTaHOBKU Ha
BOAOHENpPOHULAeMOCTb
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1 - wWryuep Ana nogadn BoAbl; 2 - 3aWMTHOE MNOKPbITUE; 3 - HENOOBWXHOE MHe3[0
ana  yctaHoBknm obpasua; 4 - YNrnoTHUTElNbHbIE pPe3nHOBbLIEe Kosnbua; 5 -
ncnblTyeMbln obpasel; 6 - repmetTmsanpylowas obmaska wnm npoknagka; 7 -
cbemMHasa BepxHssi obonma; 8 - wanba; 9 - ramka; 710 - aHKEpHbIN CTEpPXKeHb C
pe3bbon

PucyHok 9 - Cxema kpenneHuns o6bpa3uoB B rHes3ga YCTAHOBKM Ha
BOOOHENPOHNLAEMOCTb

11.2.4.2 Cxema onpefgeneHnsa Bo4OHENPOHMLAaeEMOCTM 06pa3LoB C NOKPbITUEM
npy NpsiMoM 1 obpaTHOM aBrneHuM Boabl NnpeacTasneHa Ha pucyHke 10.



PucyHok 10 - Cxema ncnbitaHnm o6pasyoB 6eToHa C NOKpbITUEM

1
|
-
3
a) MNMpamoe paBneHne BoabI
I
e 1

Nl

a)* ObpaTHoe gaBsreHue Boabl

* CooTBeTcTBYeT opuruHany. - [pumevaHme wusrotoBuTend 6asbl gaHHbIX.

1 - uicnbiTyembin obpasel; 2 - 3alLMTHOE NOKPbITUE; 3 - HaNpaBneHe nogadn BoAb!

PucyHok 10 - Cxema mcnbiTaHun obpa3suoB 6eToHa ¢ NOKPbITUEM

11.2.4.3 [JaBneHne Bogbl nosbiwatoT cTyrneHsamm no 0,2 MMa B TedeHune 2-5 MynH
N BblOEPXKMBAIOT Ha KaXO0W CTYNEHN B TeYEHNE BPpEMEHU, YKasaHHOro B Tabnuue 4.
OnpeneneHve nNpoBOAAT [0 MNOSABMIEHUA Ha BEpXHEW TOPLEBOW MOBEPXHOCTU
obpasua NnpM3HakoB unbTpaLum Bogbl Ui MOKPOTO NATHA.
Tabnmua 4 - Bpemsa BbliaepxuBaHva o4 AaBrieHneM BoAbl 00pa3sLoB pasfiMyHOM
BbICOTHI



BeicoTa obpasua, Mm

50

100

150

CTYNeHU, Y

Bpems BblAepKMBaHUS Ha KaxkOow

12

16

11.2.5 OueHkKa pe3ynbTaToB onpeaeneHus

11.2.5.1 BogoHenpoHLaeMoCTb Kaxaoro obpasua oueHMBaT MakCUMarbHbIM
AaBreHneM BOAbl, NPU KOTOPOM €Lle He Habnoganocb ee npocavnmBaHue 4yepes

obpaseu.

11.2.5.2 BogoHenpoHnuyaemMocTb cepum obpasuoB C MOKPbITUEM M 6€3 Hero
OLEHMBAOT MakCcMmMmasibHbIM AaBfieHNEM BOAbI, MPU KOTOPOM Ha YETbIPEX U3 LLECTH
obpasuax He Habnganock NpocaymMBaHne BoLbl (MOKpOe NATHO).

11.2.5.3 Mapky 6eToHa No BOAOHENPOHULLIAEMOCTU C MOKpbITUEM N 6e3 Hero

yCTaHaBJ/IMBaKT MO Tabnvmue 5.

Tabnmua 5 - MakcumanbHoe gaBneHne Boabl U Mapka no BOAOHENPOHULLAEMOCTH

MakcumanbHoe 0,21041061081(10 (1,2 (14 |[1.6 |[1,8 [ 2,0
JaBneHne BoAdbl A0

nosiBNeHus MOKPOro

natHa, MlMa

Mapka beToHa cl{|W2|[W4|W6|WS8[W10[W12[W14 | W16| W18| W20
NOKPbITUEM no

BOLOHEMNPOHNLLAEMOCTN

11.2.6 NpoTokon onpeaeneHus

PesynbTtatbl OnpeaeneHns BOOOHEMNPOHULLIAEMOCTM OeToHa C  MOKPbITUEM
ochopMIISIOT MPOTOKOSIOM, B KOTOPOM YKa3bIBatoT:

a) ons 6eTtoHa 6e3 3aWnThl:

- MapKMpPOBKY 1 pasamep 06pasLos,
- AaHHble O cocTaBe 1 Bo3pacTe BeToHa,
- Aaty u MecTo NpoBeaEHNST UCTbITaHUN,
- pe3ynbTaTbl UCMbITaHWI;




6) ona 6eToHa ¢ 3aWMTHBIM NOKPbLITUEM:

- MapKMpPOBKY 1 pa3mep 06pasLos,

- AaHHbIE O cocTaBe U Bo3pacTe 6GeToHa A0 HaHECEHWS NOKPbITKS,

- XapaKTepuUCTUKN UCCIeayemMoro matepuvana MoKpbiTUS (Ha3BaHue, Mapky,
0603Ha4YeHne HopMaTUBHOIO JOKYMEHTa Ha MaTepuan, AaTy U3roToBrieHus),

- TEexXHOMOrMI W YCIOBUS HAHECEHUA CUCTEMbl 3alUMTHOIMO  MOKPbITUS
(TemnepaTypy, OTHOCUTENbHYIO BNaXXHOCTb BO34yXa, MPOAOIHKUTESNTbHOCTb CYLLKW),

- 4aTy 1 MecTo NpoBEeLEHMS UCMbITaHWMN,

- pe3ynbTaTbl UCNbITaHUA ANA OTAENbHbIX 06pa3LoB 1 cepun obpasLoB.

11.3 MeToa onpeaeneHnsa auddy3MoHHOU NPOHULLAEMOCTHU
NOKPbITUSA Ha 6eTOHe ANnA YrreKncnoro rasa

11.3.1 CywHoCTL MeTOAA

11.3.1.1 MeTtoq onpegeneHus AMddPy3MOHHOM MNPOHULLIAEMOCTU MOKPLITUS Ha
6eToHe 3aknovaeTcs B oueHke KoaddmumeHTa amdppy3um yrmekucrioro rasa B
NOKPbITUM B 3aBUCUMOCTU OT TOSLLMHbI HEMUTPArniM3oBaHHOIO Criosi U KonmnyecTtsa
YIIEeKUCIoro rasa, norroweHHOro 6eToHOM C NOKpbITUEM 3a onpederieHHbIN CPOoK,
Ha obpasuax, XpaHMBLUMXCS B Kamepe C NOBbILEHHbIM COAEPXaHNEM YITeKMUCIioro
rasa.

11.3.1.2 Onpegenenne anddy3noHHON NpoHMLLaeMOCT BeTOHa C NPONMUTOYHO-
KOSTbMaTUPYOLLMMKN  MOKPbITUSAMMA  NPOHUKaKLWEro Aenucteus  n - 06paboTky
pe3ynbTaToB NPOBOASAT METOLOM B COOTBETCTBUM C pasgerniom 6.

11.3.2 O6pas3ubl

11.3.2.1 [Ona nposeageHus onpegeneHna andxy3MoHHOM MNPOHULLaeMOCTH
rotoBsT obpasubl U3 6etoHa B dopme Kyba, npuambl, LUnNMHApPa UM NnacTuHbl,
MUHUMarbHbIA pa3mep paboyen rpaHn KOTOpbIX AOSMKEH OblTb HE MeHee 7 CM, a
TOMLLMHA - HE MeHee 3 CM.

11.3.2.2 OnpegeneHve npoBOAAT Ha LWECTU KOHTPOSbHbIX oObpasuax (6e3
nokpbiTUs) U 12 obpasuax C OAHOM CUCTEMOM 3alUMTHOIO MNOKPbITUS (LIECTb
OCHOBHbIX U LWECTb AOMNONHUTENBbHbLIX 06pa3LoB).

11.3.2.3 CoctaB O€eTOHHOM CMecu W YCrioBUSI TBEPLEHMSI Ha3Ha4yawT B
3aBMCUMOCTM OT LLENEN IKCNEPUMEHTA.

11.3.2.4 dopmoBaHme obpasuoB nposogat no FOCT 10180.

11.3.2.5 O06pasubl, npegHasHayeHHble AN UCMbITaHWW, BblOEPXUBAOT B
KaMmepe BMaXXHOM0 XPaHEHUs Mpu OTHOCUTENbHOW BRaXHoOCTU He MmeHee 90% wu
Temnepartype Bo3gyxa (2015) °C B TeueHue 28 cyr.


http://docs.cntd.ru/document/871001087

11.3.2.6 HesawyweHHble (KOHTPOSbHble) 06pasubl  BblaepxuBaldT B
repMeTMYHOM cocyae (3KcuKaTope).

11.3.2.7 Tllepen HaHECEHMEM CUCTEMbI 3alUMTHOrO MOKPLITUA MNOBEPXHOCTb
obpa3uyoB pOomkHa ObiTb POBHOM, OYULLIEHHOW OT LEMEHTHOro MOSioka W
obecnbineHHon. CopgepxaHne BrarM B MOBEPXHOCTHOM crioe 6eToHa w
TeMnepaTypHO-BNaXXHOCTHbIE YCMOBUS B MpOL,ECCe HaHEeCeHWss U TBepaeHus
MOKPbLITUSI ONPedensatT CcorfacHo TpeboBaHMAM HOPMAaTMBHbLIX [LOKYMEHTOB Ha
NOKpbITHE.

11.3.2.8 Cuctemy 3aWMTHOIO MOKPbLITUSE HAHOCAT Ha BCE rPaHN OETOHHbIX
obpasuos.

Bug nOKpbITUS M TPyHTa, YMUCHO CrioeB, TOMWMHY, TEXHOMOMMIK HaHeceHus,
BpeEMsi U YCroOBUA TBEPAEHUS MOKPbITUS OnpedensoT corfiacHo TpeboBaHUAM
HOPMaTUBHbIX JOKYMEHTOB U MPOEKTHOIro peLleHnst Ha CUCTEMY MOKPbLITUS.

11.3.2.9 O6pa3ubl C CUCTEMOWN MOKPbLITUSA BbIAEPKMBAKOT B MOMELUEHUN C
TemnepaTypon Bo3gyxa (20+5) °C n OTHOCUTENbHOM BraXHOCTbIO (65t5)% B
TeyeHne cpoka, NPeayCMOTPEHHOr0 HOPMATMBHBLIMW OOKYMEHTaMU Ha MaTepuvarn
NOKPLITUA.

11.3.3 Annapatypa n matepuanbl

11.3.3.1 [Ona npoBeneHna onpeferieHnsa  UCNofb3ylT  YCTAHOBKY C
aBTOMaTUYECKNM NogaepaHnMeM KOHLEHTPALMKM YIIIEKUCIIOro ra3a (CM. pUCYHOK 1).

11.3.3.2 YcTaHOBKa [O/KHA WMETb Ccreaylwme MOoCTOsIHHbIE MapaMeTpbl
cpeabl: KOHUEeHTpauuto yrnekucrioro rasa (10+5)% no obbemy, Temnepatypy (20£5)
°C, OTHOCUTENbHYIO BNaXHOCTb (75+3)%.

11.3.3.3 [nsa onpegeneHnss rnybuHbl KapboHusaumm 6eToHa NPUMEHSIOT
deHondpranenH n atunosbin cnupt no FOCT 18300.

11.3.3.4 [Ona nogoepXaHusi 3aaHHOW OTHOCUTESIbHOW BIaXHOCTU cpenbl
MCNOonb3yoT XropucTbin HaTpur Nno FOCT 4233.

11.3.4 lpoBeaeHue onpepeneHus

11.3.4.1 B ycTaHOBriEHHYI0 B KamMepe BaHHy 3anMBalOT HAaCbILWEHHbIA pacTBOpP
XIIOPUCTOr0 HaTpUA M OOMOSIHUTENLHO HACbINAT KPUCTarM4ecKuin XropuUcTbIn
HaTpuKn Tak, YTOObl YacTb KPUCTAamNOB HAXOAMUMNACh BbllLie YPOBHSA pacTBopa.

11.3.4.2 OOpasubl C MOKPbITUSAMA YCTaHaBNMBAKOT Ha 3TaXepKy B Kamepy,
3aKpblBalOT KaMmepy M BKoYaoT BeHTunaTop. O6pasubl BbloEPKMBAOT B Kamepe
NpY OTHOCUTENbHOW BriaXxHOCTU Bo3ayxa (75+3)% wn Temnepatype (20+5) °C po
yCTaHOBSIEHMS NOCTOSAHHOW MaccChbl.
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11.3.4.3 BknoyaoT nogadvy Yrrnekucrioro rasa B Kamepy M aBTOMaTUYECKUM
razoaHanuMsartop, YCTaHaBNMBaKOT KOHLUEHTpaLMO YITEeKUCoro rasa B Kamepe
(10£0,5)%.

11.3.4.4 O6pa3subl BblaepxvBalOT B kamepe He MeHee 30 cyT u He Gonee
BPEMEHMN, B TEYEHNEe KoToporo obpasel, 6yaeTt HenmTpanusoBaH He Bornee Yyem Ha

}fﬁ TOoNwyMHbL. [Ans 3Toro 4acTb AOMOSIHUTENbHbIX O6pa3LI,OB nepmnognyeckun
M3BIeKarT U3 KaMepbl N onpeaendroT FJ'Iy6I/1Hy nx HeVITpaﬂM3aLlMM.

11.3.4.5 Mo ncTeyeHmn 3agaHHOrO Cpoka OCHOBHbIE 0bpas3ubl packanbiBaloT B
HanpassfeHun, HopMaribHOM paboyen rpaHn. Ha noBepxHocTb ckora HaHocAT 0,1%-
HbI pacTBop deHonTanemHa B 9TUNOBOM cnupTte. B kayecTBe paboyven rpaHu
NCMOMb3YIOT BEPXHIOK UM HWDKHIOK CTOPOHY obpasua B 3aBUCMMOCTWU OT TOro, Ha
KaKylo CTOPOHY MPOEKTUPYEMON Xere3oBEeTOHHOM KOHCTPYKLMM BO3OEUCTBYET
arpeccviBHas cpefa.

11.3.4.6 MepHOM §MHENKOW WU3MepsoT C TodHocTbto 0 0,1 CcM TonwmHy
HEeNTpanM3oBaHHOIO crosi 6eToHa, KoTopas paBHa PaCCTOSIHUKD OT MOBEPXHOCTU
obpa3ua Ao cnosi, OKpaLleHHOro pacTBOpPOM dbeHondTanenHa B MarMHOBbLIN LIBET.
N3mepeHus npoBoaaT yepesd 1 cM no nepumeTpy ckosa 6eToHa.

11.3.4.7 N3 UcnbITaHHbIX K Cpeae YrmnekuUcrioro raza obpasuoB U KOHTPOSbHbIX
00pa3su0B, XpaHMBLLUMXCS B 9KCMKaTopax, oToupatoT npobbl 6eToHa maccomn (50£10)
r. Mpobbl oT6bupalT M3 Crnos TONWMHOW, npeBblwarwern Ha 1 CM  TONWWHY
HenTpanusaoBaHHOro criod 6etoHa. Yucrno npob, oTobpaHHbIX K3 00pa3sLoB,
XPaHMBLUMXCS B cpefe Yrnekucrnoro rasa, OOMPKHO OblTb He MeHee Tpex. W3
06pa3LoB, XpPaHMBLUMXCS B 3KCUKATOpe, Takxe OTOMpalT He MeHee Tpex npob.
Xummndeckum aHarmm3om no [OCT 22688 onpenenstoT KOMMYECTBO CBSI3AHHOIMO
YIMEKNCIIOro ra3a Bo Bcex Npobax 1 pe3ynbTaTthl 418 KaXaoro Criost yCpeHsItoT.

[MnoTHOCTL 6eToHa onpeaenstoT no FOCT 12730.1.

11.3.5 O6paboTtka pe3ynbTaToB onpeneneHus

11.3.5.1 o pesynbTatam XxumMmyeckoro aHanmsa npod 6eToHa onpenenstoT
KONMMYECTBO CBSI3@HHOMO YIMEKUCroro rasa B obpasuax ¢ MNOKPbITUSMM,

MCNbITaHHbIX B ra3oBoi cpeae, B pacyeTe Ha 1 cM< noBepxHOCTU oGpasua #iyy ,
/lcMZ, W KOMMYECTBO CBSA3AHHOMO YIMEKUCNoro rasa B ob6pasuax, He

noaBepraBLLUXCA  UCMbITaHUAM B rasoBoW cpene #y, rlcm2. KonmyecTBo
YrmeKucrnoro rasa, norfoweHHoro obpasuamm 3a BpemMsi UCMbITaHUW B ra3oBOW

cpene £, paccumnTbiBalOT Mo opmyne

dom =, — oy (22)
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11.3.5.2 OdpekTuBHbIN  KOIMUMEHT  andpdysnm E'aqj yrrneKucrnoro rasa B
3aLUMTHOM NOKPbLITUM paccYnUTbIBaOT Mo dopmyne

_ el

Dy = —.

(23)

roe & - TonwmMHa NOKPbLITUSA, CM;
7 - MPOAOSPKUTENBHOCTb UCMNbLITAaHUM B ra3oBO cpeae, C;

' - KOHLIEHTpaL s YIMeKUCIIoro rasa B ra3oBol cpeae, r/cm3 .
Mpumep - 3a 30 cyT ucnbiTaHUA B ra3oBOW cpene UcnbiTyemble obpasubl

normoturim 0,05 r yrnekucrnoro rasa B pacyeTe Ha 1 CM< NOBEPXHOCTMW.
KoHueHTpauusa yrnekucrioro rasa - 10% no o6bemy, 4to coctasnset 1,964-10-4

r/lcm3 . TonwuHa 3awmTHoro nokpbltvsa - 150 mkm nnmn 0,015 cm. Mo cdopmyne (23)
paccyuTbIBaOT 3Ha4YeHne 3ddpeKTMBHOro KoadpdmumneHTa amdopysnm yrrekmcroro

rasa B 3aLUMTHOM MOKPbITUM Daqj:

0,050,015
30 24 3600 1,964 1074

Dy = =147:107° cm2/c.

11.3.5.3 OpureHTUpoBOYHbIE pacyeTbl 9hdeKTUBHOIO KoaddmumeHTa anuddysnm
YIMEKUCNOr0 rasa B 3alMTHOM MOKPbITUM ©e3 XMMUYECKOoro onpeneneHus
KONM4ecTBa MOISOLWEHHOrO YIIEKUCIIONo rasa BbIMOMHAKT creayroumm obpasom.

PaccunTtbiBaloT cpeaHee 3Ha4YeHne TOSMWMHbI HEMTPanM3oBaHHOro cros 6eToHa X
, CM, no cpopmyre

n
P

A (24)

rge x# - 4Y1Crio 3amMepoB.

KornmyecTBo CBSI3aHHOrO YIMEKUCNoro rasa £, r/cM<, paccuuTbiBalOT MO
dopmyre

fom =041 Xof | (25)



roe I - conepxaHue LemeHTa B 6eToHe, r/cm 3 ;

P - KOnM4yecTBO OCHOBHbIX OKCWOOB B LieMeHTe B nepecyete Ha CaO B
OTHOCUTESbHbIX 3Ha4YeHUsIX MO Macce, MPUHUMAKT MO AaHHbIM  XUMUYECKOro
aHanusa uemeHTa (ans npubnmkeHHoro pacyeta 2 =0,6);

4/ - cTeneHb HeWTpanmMsauun 6eTOHa, paBHassh OTHOLUEHUIO KOnudecTBa
OCHOBHbIX OKCWAOB, BCTYNUBLUMX BO B3aUMOAEWNCTBME C YITEKUCIbIM ra3oM, K

obLLEeMY UX KONM4YecTBY B LiemeHTe (B cpeaHem f = 0,6).

Hanee no dopmyne (23) paccunTbiBaloT 3GPEKTUBHBIN  KO3ULMEHT
Anddy3nn Yriekncrioro rasa B NOKPbITUN.

CTartnctnyeckyto oueHKy pesyrnbTaToB ucnoiTaHun nposogat no FOCT 8.207.

11.3.6 NpoTokon onpeaeneHus
PesynbTatbl onpegeneHna odpopMsiatoT NMPOTOKOMOM, B KOTOPOM YKa3bIBakOT:

a) ons 6eTtoHa 6e3 3auwnThl:

- MapKMpPOBKY 1 pa3mep o6pasLos,

- AaHHble 0 cocTaBe M Bo3pacTe 6eToHa,
- 4aTy 1 MECTO NPOBEAEHMS UCMbITAHWMN,
- pe3ynbTaTtbl UCNbITAHWUIA;

6) ona 6eToHa ¢ 3aWMTHBIM NOKPbLITUEM:

- MapKUpPOBKY 1 pasmep 06 pa3sLos,

- JaHHble O cocTaBe 1 Bo3pacTe BeToHa 40 HaHEeCEHUS NOKPbLITUS,

- XapakTEpPUCTUKN WCCReayemMoro matepuana MnoKpbiTus (HasBaHWe, Mapky,
0003Ha4YeHne HOpMaTUBHOIO AOKYMEHTA Ha MaTepuarn, 4aTy U3roToBreHus),

- TEXHOMOMMI UM YCMOBMSI HAHECEHUS] CUCTEMbl 3alMTHOMO MOKPLITUS
(TemnepaTypy, OTHOCUTENbHYIO BNAaXXHOCTb BO34yXa, MPOAOIHKUTESNTbHOCTb CYLLKW),

- faTy 1 MEeCcTOo NpOBELEHMS UCMbITaHWMN,

- pe3ynbTaTbl UCNbITaHUA A9 OTAENbHbIX 06pa3LoB 1 cepun 0bpasLoB.

11.4 MeToa onpeaeneHna MOPO30CTONKOCTU NOKPbLITUN Ha
OeToHe

11.4.1 CywHoCTL MeTOAAA

MeTon onpeneneHnsi MOPO30CTOMKOCTU MOKPbLITUA Ha 6eToHe 3akn4vyaeTcs B
YCTAHOBMIEHUM MaKCUMarbHOIO YuCra LUWKMIOB 3aMOpaXvMBaHUA W OTTavMBaHUs
obpa3uoB GeToHa C MOKPbITUEM B PacTBOPE COSiEN, NMPU KOTOPbIX OTCYTCTBYIOT
paspylleHns MOKPbITUS W COXPaHAKTCA €ero aare3MoHHble CBOWCTBA B
HOPMUpPYeMbIX Npeaenax.

11.4.2 O6pas3ubl
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11.4.2.1 [Ins ncnbiTaHmin nsrotasnueatoT obpasubl pazamepom 100x100x100 mm
nnn 70x70x70 MM n3 6ETOHHOM CMECU C CUCTEMOW 3aLLUMTHOMO NMOKPbLITUSA.

11.4.2.2 CoctaB OETOHHOM CMECU W YCroBUSI TBEPAEHUS Ha3HadalT B
3aBMCUMOCTM OT LLENEN SKCNEPUMEHTA.

11.4.2.3 dopmoBaHue obpasuos nposogsat no FOCT 10180.

11.4.2.4 B TeueHne 28 cyT obpasubl TBEPAEKT B KaMepe BIIaXHOro XpaHeHus
NPy OTHOCUTENLHOW BrnaxxHOCTU He MeHee 90% n TemnepaType Bo3ayxa (2015) °C.

11.4.2.5 Tllepeg HaHeceHMEM CUCTEMbl 3aLMTHOrO MOKPbLITUSA MOBEPXHOCTb
o6pa3uoB gormkHa ObITb POBHOW, OYMLLEHA OT LLEMEHTHOrO Mosioka 1 obecnbineHa.
CopaepxaHve Briaru B NOBEPXHOCTHOM crioe BeToHa 1 TemnepaTypHO-BNaXXHOCTHbIE
YCIiOBUSI B MPOLLeCCe HaHEeCEeHUs U TBEpPLAEHUA MOKPbITUS OonpenenstoT CorrnacHo
TpeboBaHNAM HOPMATUBHbLIX JOKYMEHTOB Ha MOKpPbITUE.

11.4.2.6 Ona wucnbiTaHnA wmsrotasnmeaioT 16 obpas3uoB ¢ ogHOM cuUCTEMOM
MOKPbITUS, U3 HUX 15 OCHOBHBLIX 06Pa3L0B M OAMNH KOHTPOSbHLIN 0bpa3seLl,.

11.4.2.7 CuctemMy 3aLMTHOIO MNOKPbITUA HAHOCAT Ha BCe rpaHn o6pasLoB.

Bua noKpbITUA W TPyHTa, YMCIIO CIIOeB, TOSMWMHY, TEXHOSOMM0 HaHeCeHus,
BPEMSI U YCIOBUSI TBEPAEHUSA MOKPbITUS ONpeaenstT CorflacHo TpeboBaHuAM
HOPMAaTUBHbIX JOKYMEHTOB N NPOEKTHOrO PELLEHNA HA CUCTEMY MOKPbITUS.

11.4.2.8 O6pasubl C CUCTEMOM MNOKPbITUS BblAEPXUBAIOT B MNOMELLEHUM C
TemnepaTypon Bosgyxa (20£5) °C n OTHOCUTENbHOM BRaXHOCTbIO (65t5)% B
TeyeHne BpeMeHU, NpeaycMOTPEHHONO HOPMaTUBHBIMM AOKYMEHTAMM HA MaTepumarn.

11.4.3 Annapartypa n matepuanbl

11.4.3.1 [Ona npoBeOeHNs WCMbITAHUW WCMOSMb3YIOT MOPO3UIbHYIO Kamepy,
obecneumBaloLLyto OOCTUXEHME N noagdepXaHue TemnepaTypbl He Gonee MuHyC
(5015) °C.

11.4.3.2 [Ons npurotoBrieHnss pabodero pactBopa MNPUMEHSIOT XIOPUCTbIN
HaTpuin no [OCT 4233, Bogy no [OCT 23732.

11.4.3.3 [Ina npoBefeHnst UCNbITaHWUWA UCMNOSb3YHOT:

- BaHHYy A9 HacblweHns obpasuoB 5%-HbIM BOL4HbIM PacTBOPOM XJIOPUCTOrO
HaTpWs;

- BaHHy AOns oTTaMBaHusi o6pa3uoB, 0OOPYOOBaHHYK YCTPOMCTBOM A
noagepxaHus TemnepaTtypbl pacTeopa xsiopyaa Hatpus B npegenax (18+2) °C;

- eMKOCTW Afs UCNblTaHMsi 00pasL 0B HA MOPO30CTOMKOCTb ASIMHOW, LLUMPUHOWN,
BbicoToM 90x90x110 mm 1 120x120x140 MM COOTBETCTBEHHO, C TOSILLMHOW CTEHOK
(1,0£0,5) mm.
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11.4.3.4 [na pasmelleHna emkocten ¢ obpasuamm B MOPO3UNTbHOM Kamepe
NCNONb3YHT CeTYaTbIn CTEMNNax.

11.4.3.5 [Ona oueHkn BHewHero Buaa o6pa3UOB MNPUMEHSAKOT Jfyny C

yBenmnyeHnem ot 4% go 10* no [OCT 25706.

11.4.4 MNpoBepeHne onpeaerieHUs

11.4.4.1 Ha Tpex OCHOBHbIX Obpa3uax C CUCTEMOM MOKPbITUSE B WUCXOQHOM
cocTosHUM onpedenalT agreato B cootBetcTBum c [OCT 28574. OpguH
KOHTPOSbHbIN 06pasel ¢ NoKpbITUEM XpaHAT npu Temnepatype 15 °C - 30 °C un
OTHOCUTENBbHOW BRnaXxHocTu Bo3ayxa He 6Gonee 80% B TeyeHMe BCEro BPEMEHMU
NCNbITAHUN.

11.4.4.2 O6pasubl nepea MUcnbiTaHUEM MNOrPyXarT Ha 24 4 B 5%-Hbl BOOHbIN
pacTBOp XIopucToro Hatpua npu Temnepatype (18+2) °C Ha 1/3 nx BbICOThI, 3aTEM
YPOBEHb XNOKOCTWU NOBbIWAOT A0 2/3 BbICOTLI 0bpasua 1 BblAEPXKMBAIOT B TaKOM
COCTOSIHUK eLle 24 4, nocne 4Yero obpasubl NOMHOCTLIO MNOrPYXaktT B XKUAOKOCTb Ha
48 4, YTOObI YPOBEHb XMOKOCTU Oblf Bbille BEPXHEN rpaHu obpasLoB He MeHee
yeM Ha 20 Mm.

11.4.4.3 [Onsa npoBedeHust UCMbITaHMW oOpasubl MOMELAT B EMKOCTb,
3anonHeHHyl0 5%-HbIM BOAHbIM PacTBOPOM XIOPUCTOO HaTpusl Ha OBe
AepeBsiHHbIE MPOKMaaKW, NpyM 3TOM pacCTosiHMe Mexay obpasuamm U CTEHKaMU
€MKOCTN A0SKHO 6biThb (10+2) MM, crion pacTBopa Hag NOBEPXHOCTbIO 06pa3LoB
JoIpkeH 6bITb He meHee 10 MMm.

11.4.4.4 PacTBOp XIIOPUCTOr0 HATpUss B EMKOCTU [OS19 3aMOopaxuBaHus W
OoTTanmBaHUA MeHSIT Yepes Kaxable 20 LUKIIoB.

11.4.4.5 OG6pasubl MOMeLAalT B MOPO3UIbHYKD Kamepy npu Temnepartype
Bo3ayxa B Hen He Bbiwe nmoc 10 °C B 3aKpbITbIX E€MKOCTHAX Tak, 4TOObl
pacCTOsIHNE MeXOy CTEHKaMM eMKOCTeN 1 kamepbl Obirio He meHee 50 mm. Nocne
YCTaHOBIIEHMSI B 3aKpbiTOM Kamepe TemnepaTtypbl MvHyc 10 °C ee NOHWXalOT B
TeyeHue (2,5+0,5) 4 go TemnepaTypbl MuHYyC (50-55) °C u BblgepxmBatoT (2,50,5)
4. [lanee TemnepaTtypy B kamepe nosblwatoT B TeveHne (1,5+0,5) 4 go munyc 10 °C
N NpU 3TON TEMMEPATYpPE BbINPYKAOT U3 HEE EMKOCTU C obpasLamu.

[Mpn 3amopaxvBaHMM 06pa3uoB ¢ pa3amepomM pebpa 70 MM BpeMS NMOHWKEHUS K
BblAEPXMBaHUSA TeMNepaTypbl YMeHbLUAOT Ha 1 4.

O6pasubl ¢ pasmepom pebpa 100 mm oTTamBarT B TedeHune (2,5+0,5) 4, c
pa3mepom pebpa 70 mm - (1,5£0,5) 4 B BaHHe C 5%-HbIM BOAHbLIM PAcTBOPOM
xropucTtoro Hatpus u Temnepatypon (18+2) °C. Npn 3TOM €MKOCTK MNOrpyxatoT B
BaHHYy TakK, YTobObl Kaxaasi U3 HMX Bblna oKpyxeHa crioemMm pactBopa He meHee 50
MM.

11.4.4.6 Ymcno umrknoB mcnbiTaHU 06pa3LoB B TedeHne 1 cyT JOIMKHO ObITb He
MeHee OHOrO.
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11.4.4.7 YcnoBHoe COOTHOLIEHVME MeXOy YUCIIOM UMKIOB  UCMbITaHUA
YCKOPEHHbIM METOAOM, OCHOBaHHbIM Ha 3aMOpaXXMBaHUM - OTTanBaHMM 00pasLIoB B
pacTBOpE COSMN, U MOPO3OCTOMKOCTLIO MOKPbITUS Ha BGEeToHe ycTaHaBnMBAKOT MO
Tabrmue 6.
Tabnmua 6 - YMcno UMKNoB 3amMopaXKMBaHUs - OTTaUBaHUA U LIUKIIOB UCMNbITaHUN

Uncno uumknos 3amopaxumBaHusa - (| 200 300 400 500
oTTamBaHusi  (MOPO30OCTOMKOCTb)
NOKPbITUIA Ha 6eToHe

YMcno LUKUKIIOB UCMbITAHUN 5 10 15 20

11.4.4.8 CocTosiHMe 0oOpa3sLoB OLUEHMBAIOT MOCIE WU3BMEYEHUSI U3 eMKOCTU U
BblAEpXKM B TedeHne 1 cyT npu TemnepaTtype (2015) °C n BnaxHocT (6515)%.

11449 OueHKy cocToaHMa o06pas3uoB C  MOKPbITUAMM NPOBOOAT B
cootBetcTBMM C[OCT 9.407 no nosiBNEHWUO BHELLUHUX W3MEHEHWUA MOKPbITUS
(pacTpecknBaHue, BbIBETPUBaAHWE, OTCllanBaHue, My3blpeHne, MernieHne n ap.) Ha
NOBEPXHOCTN BETOHA, a Takke N0 U3MEHEHUIO aAre3NoHHbIX CBOMCTB MOKPbITUS K
6eToHy B cooTBeTcTBUM ¢ [OCT 28574.

114410 BHewHne W3MEHEHMS MOKPbLITUS OLEeHMBalT BusyanbHO 6e3
NPUMEHEHUS YBENMUUTENBbHBLIX NPUOOPOB MM C NOMOLLBIO NyMbl MYTEM CPaBHEHUS
C KOHTPOSbHbLIM 0Opa3LOoM.

11.4.5 O6paboTKa pe3ynbTaToB UCTLITAaHUN

11.4.5.1 CTaTUCTUYECKYKD OLEHKY pes3yrnbTaToB onpedeneHus npoBOAAT Mo
[OCT 8.207.

11.4.5.2 3a 3Ha4YeHne MOPO3OCTOMKOCTM MOKPLITUA Ha OGETOHEe MNpUHUMaIOT
MaKkCMMaribHOE YNUCIIO LMKIOB 3aMOpaXMBaHNA - OTTanBaHUs, KOTOPOE BblaepKaro
NoKpbITME 6€3 NoSABMEHUs NPU3HaKoB paspylleHud. [pn 3TOM aare3noHHbIe
CBOMCTBa MOKPbITUN HEe OOSMKHbI CHWxaTbcA 6ornee yem Ha 35% wmcxogHoro
3Ha4YeHu4.

11.4.5.3 Mopo30CTOMKOCTb Cepun 00pasLOB OLEHMBAKOT MaKCUMarbHbIM
YMCIIOM LIMKIIOB 3aMOpaXXMBaHUS - OTTaMBaHUSA, NPU KOTOPOM Ha YETbIPEX U3 LLIECTH
0bpa3uoB He HabNanochb paspyLUEHNsT MOKPbITUA U CHKEHNS 3HAYEHNs aare3nm
oonee yem Ha 35% MCXOOHOro 3HAYEHUS.
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11.4.6 MNMpoTokon onpegeneHus

PesynbTatbl onpeaeneHna opopMsitoT NPOTOKONOM, B KOTOPOM YKa3blBatoT:

- MapKMpPOBKY 1 pa3mep 06pasLoB;

- faHHble O cOCTaBe 1 Bo3pacTe BeToHa 40 HAHECEHNS CUCTEMbI NMOKPLITUS;

- XapakTEepUCTUKN WUCCReayemMoro matepuana MnoKpbiTus (HasBaHWe, Mapky,
obo3HayeHne cTaHgapTa WM  TEXHUYECKUX YCMOBUMW Ha Mmarepuan, aaty
N3roTOBSEHUS);

- TEeXHOMOorMI U YCIOBUSI HaHECEHUS CUCTEMbl 3alMTHOIMO MOKPLITUS
(TemnepaTtypy, OTHOCUTESbHYH BIaXXHOCTb BO34yXa, NPOAOIPKUTESNTbBHOCTb CYLLKW);

- faTy n MecTo NpoBeLEHNS UCTbITAHWI;

- pe3ynbTaTbl UCMbITaHUA A8 OTAENbHBIX 06pa3LoB U cepumn 06pasLLOoB.

11.5 MeToa onpeaeneHus aare3mn NOKPbITUN K OETOHY

MeToa onpenenenns agreanm NoKpbITUA K 6ETOHY COCTOUT B U3MEPEHUMN CUIbI,
HeobxoauMon ANg OTpbiBa MOKPbITUS OT 3alwmwaeMon 6€TOHHON MOBEPXHOCTU B
HanpaBfeHun, MNEepneHauKynapHOM K  MSIOCKOCTU  MOKPbITUS, C  MNOMOLLbHO
NpUKNeeHHoro metannmyeckoro wramna ("rpnbka") n guHamomeTpa.

McnbiTaHna Ha agresvio 3alMTHbIX MOKPbITUA K MOBEPXHOCTU 6GeToHa W
06paboTKy pe3ynbTaTtoB NpoBoaaT B cootBeTcTBUM ¢ [OCT 28574.

NMpunoxeHune A (cnpaBo4Hoe). [lpoBeaeHune
UCNbITaHNN OEeTOHAa B pacTBOpax KUCIOT.
O6wme nonoxeHusa

[MpunoxeHue A
(cnpaBo4HOE)

A.1 AHan13bl No onpeaeneHnio KOHLEHTPpaLUM UCXOOHbIX U pabo4mx pacTBOpPOB
KUCIOT OOSPKHbI NMPOBOAUTL CheLuanicTbl, OCBOMBLLME METOAbl aHaNMTUYECKOM
XUMuUn, ¢ cobrntogeHnem Bcex TpeboBaHuiA Mo NpoBeaeHUo nabopaTopHbIX paboT.

A.2 VicnbiTaHns 00pasL,oB NPOBOAAT B pacTBOpaXxX KMUCIOT C nokasarenem pH=2,
3, 4.

A.3 TMokasatenb pH = -lgH*. B pa36asreHHbIX BOAHbIX PAacTBOPaX CUIbHbIX

kucnot (HCI, HNOz, H5SO 4) KoHUeHTpauuma noHoB Bogopoda H+ npaktnyecku
paBHa KOHLEeHTpauun ' 3TUX KUCINOT B pacTBopax

pH=-1gH" =-lgC.
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[ns pacTBOPOB 3TUX KMUCMOT KoHLUeHTpauun 0,01, 0,001, 0,0001 (10-4,10-3,10
-4) pH paBeH cooTBeTCTBEHHO 2, 3, 4.

B pacTteBopax cnabbix KUCIOT KOHLEHTpaunsa noHos H+ paeHa

roe &5 - KOHCTaHTa AMccoLmaLmMm KUCMoTbl

pH =-1g wauC.

Hanpumep, ana mypasbuHon kucnotbl &5 =1,5:10-3. PacTBOpbl KOHLEHTpaLum
0,1; 0,01; 0,001 nmetoT pH cooTBeTcTBEHHO 2,4; 2,91; 3,41.

A.4 TutpoBaHHble pacTBOpbl roToBAT B cooTBeTcTBMM ¢ [OCT 25794.1 -TOCT
25794.3. NpurotoBneHne pactBopa KUCMOTbl 3a4aHHON KOHLEHTpaL N HAaYMHaoT C
onpegeneHnst  MNMNOTHOCTU  KOHLEHTPUPOBAHHOM  KUCMOTbl. 1o  nnoTtHocTum

pPacCcUYuTbIBAOT KOMMYECTBO (B MpaMmax) KOHLLEHTPUPOBAHHOW KUCHoTbl B 1 cM3
pacTBopa. Hanpumep, HeoGxoaumo npurotoButb 18 AMZ pacTBopa COnAHOW
KUCNoTbl ¢ pH=2 (koHueHTpauus 0,01 monb/am3 ).

B 1 am3 conaHoi kucnotbl KoHueHTpauumn 0,01 mons/amZ copepxutca 0,365 r
HCI. KoHueHTpupoBaHHaa consgHas Kucnota nroTHocTbio 1,19 rlcm3  copepyut
0,4556 r/cmZ HCI. Konm4yecTBoO KOHLIEHTPUPOBAHHOW KUCIOTbI AN NPUrOTOBNEHNS
18 ngm3  pactBopa HCl «koHueHTpauum 0,01 wmonb/ am3 paBHO
(18-0,365):0,4556=14,42 cm= . YkasaHHOe KONMMYECTBO KMCMOTbI BNuBatoT B 18 am 3

,D,MCTMHHMpOBaHHOVI BOAblI.

A5 KomnnmyectBOo KUCMOTbI B MNPUrOTOBMEHHOM pacTBoOpe onpeaenstoT
crnegyoumm obpasom. K onpegeneHHOMy KOnMYecTBy pacTBopa, O0TobpaHHOMY
nMneTkon n3 obuwero obbema pacTBopa, B NPUCYTCTBUM KUCIIOTHO-OCHOBHOIO
MHOMKaTopa NOCTENEHHO U3 BIOPETKN MPUIMBAKOT TUTPOBAHHLIM 06BHEM OCHOBAHMS
(rmopokcmuaa HaTpus) 40 HACTYNSIEHNSS TOUYKM SKBUBANEHTHOCTU (HEWUTpanu3auum)
Nno nepexoay LBeTa oKpacku nHgukatopa. KonnyecTsBo KMCNOThI, coaepxalleecs B
MCNbITYEMOM pacTBOpE 40 UCMNbLITAHUA N B NPOLECCE UCMbITAaHWA, ONpeaensitoT no

06beMy TUTPOBaAHHOIO pacTBOpa rMAPOKCHAA HATPUST ¢y U ¢ 5.
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A.6 PacTBopbl rmapokcuaa HaTpusa kKoHueHTpauum 0,1 1 0,01 monb/amM= rotoBaAT

pacTBopeHuem 4 1 0,4 r NaOH B Boae B MepHoit konbe BmecTMocTbio 1000 cm3 .
[o6asneHnemM BoAbl 4OBOAAT pacTBOP A0 METKM M nepemMeLlumsatoT. HopManbHOCTb
pacTBopa Mapokcuga  HaTpusi  onpenenstoT Mo pacTBOPY  KUCHOThI
COOTBETCTBYIOLLEN KOHLEHTPaL UK, NPUroTOBIIEHHON 13 dmMKCcaHarna.

A7 TutpoBaHune pacTBOpoB crabbix kucrotT ¢ pH=2,4-2,7 (0,1 monb/gm3)

NPOBOASAT PacTBOPOM rMapokcuaa HaTpust KoHueHTpauum 0,1 monb/gm3  npwu
KOMHaTHOW TemnepaType.
TuTpoBaHne curnbHbIX KUcnot ¢ pH=2-4 n cnabbix kucrnotr ¢ pH Gonee 3

NPOBOAAT pacTBOpoM ruapokcuaa Hatpua 0,01 monb/AmM3 npu Temneparype
KUNEHUs!, YTOObI UCKIMHOYUTL BINIUSIHWE YrONbHOW KUCTIOTHI.

A8 B kayecTBe wHOMKaTOpa criegyeTr MNpUMeHATb 2-3 Kanmu pacTeopa
doeHonNdoTanenHa.

TuTpoBaHue cunbHbIX kucnoT ¢ pH=4 (0,0001 monb/am3 ) NpoBOAAT PacTBOPOM

rmapokcuaa Hatpus KoHueHTpauum 0,01 monb/aM3 13 MMKpOBOpEeTKM.

A.9 C TouHocTbio 0,2% pacTBOpOM rmapokcuaga Hatpusi KoHueHTpauunm 0,01

MOmb/AM3 MOXHO TUTPOBAaTbL pacTBOpbI KUcroT ¢ £, 6onee 1-10-5.

NMpunoxeHune b (cnpaBo4yHoe). lMpumepsbl
pacuyeTa rnyOuHbI pa3pywieHust beToHa B
pacTBOopax KUCNOT

[punoxexue b
(crnpaBo4HOE)



lpumep 1 - OBpa3subl U3 beToHa Mapok no BogoHenpoHuuaemocTn W8 n W16

ncnbiTaHbl B TedeHne 10 cyT B pacTBope cepHol kucnothl ¢ pH =2(0,01 monb/am3
). CoctaB OeToHa Mapku Mo BogoHenpoHuuaemoctn W8 - LM =1:1,3:2,6,

B/LU=0,42, L|=450 kr/mZ , conepxaHne CaO B uemeHTe 62%. CoctaB 6eToHa Mapku

no BogoHenpoHuuaemoctn W16 - LL:M:W=1:1,2:2,4, B/U=0,32, =495 kr/im3,
MoaudwmkaTtopa 6etoHa Mb 10-01 - 15% maccbel uemeHTa, cogepxaHune CaO B
uemeHTte 65%.

3a 10 cyT uCnbITaHMM KONMYECTBO pPaCTBOPEHHOINO LIEMEHTHOrO KaMHsS B

nepec4yeTe Ha CaO cocTasurno ans 6etoHa mapku W8 - 5,4 =0,013 r/lcm 2, ans

6etoHa mapku W16 - Z5+,5 =0,010 r/cm2. [MybuHa paspvileHUsl. baccYMTaHHas

0,013
no ¢opmyne (3) ans 6etoHa mapku W8, coctasuna [, = PP =004 cm.
0010
[ny6uHa paspylueHusi Ans 6etoHa mapku W16 coctaeuna [y, = T =0,034

CM.
Kaxgble nocneaytowme 10 cyt oo 6 mec paccuutbiBaoT rnybuHy paspyLLeHns

OeToHa UK CTPOAT rpadMK B KoopauHaTax A7 ~Iy. Haxopat KoHcTaHTy

KOPPO3MOHHOro npouecca £ no rpadmky «.I'{_ —Tp KaKk TaHreHc yrrna HakroHa
NPSMON N MOCTOSIHHYKO & W MO dpopmyrne (4) paccunTbiBalOT rybuHY KOppo3un
6eToHa B BbonbLUME CPOKWN.

lMpumep 2 - PacyeT rmybuHbl paspyweHus 6etoHa 3a 50 net. NcxogHble
AaHHble Te Xe, 4yTo B npumepe 1. O6pasubl MCNbITaHbl B pacTBOpPE MOSIOMHOW

KUCIoTbl KoHueHTpauum 0,001 monb/am3 , ¢ pH=3,75. KoHcTaHTa KOpPO3MOHHOIO
npouecca ans 6etoHa mapkn W8 - 8,3-10-3 cm-cytlid, nna 6etoHa mapku W16 -

2,8:10-3 cm-cytli2. MocTosHHas @ paBHa Hymo. Pacyet no dopmyne (4) ons
6eToHa mapkn W8 naet pesynbTar:

I, =8310750365 =112 cm.

[ns 6eToHa mapku W16: I, = 2.8 1077./50 365 = 0,38 cwm.

NMpunoxeHune B (cnpaBo4Hoe).
[MporHo3npoBaHue rnyonHbl KapOooHM3aLun
OeToHa N oNUTEeNbLHOCTU KapOboHU3auum
3aWMTHOroO crnof 6eToHa



[MpunoxeHve B
(cnpaBo4HOE)

[nybuHy kapboHu3aumm 6eToHa X 3a Bpems 7 B BO34YyLUHOM cpene C
KOHLIeHTpaLVen yrrnekucroro rasa ' paccuuTbiBatoT no dopmyne
SO

X = . (B.1)
iy

[MybuHy kapboHusaumm OGeToHa .£j NPV KOHUEHTpauuwu Yrrekucrioro rasa B

Bo3ayxe (| 3a Bpemsl 7 MOXHO paccyuTaTb, €Criv rnory4eHbl criegyroume gaHHble
O pesynbTatax UCMbITaHUn 06pa3LoB B KaMepe C MOBbILEHHOW KOHLIEHTpaumen

YrMeKMCcroro rasa 'y: rnybuHa KapOoHu3auuu beToHa A5, CM,

npoaoIIKUTESIbHOCTb ncnbiTaHUN Ta, c. PacyeT BbINONHAKOT NO cbopmyne
g

Sl o dnd i (B.2)
Camy

Bpemsa kapGoHusaumu 7; 3aWMTHOTO Cros TOMWMHOM K] NpU KOHLIEHTpauuu

yrrekumcroro rasa B Bo3gyxe ] paccuuTbIBatoT no ¢opmyre

T s T (B3)

rae C5 - KOHUEHTpaLumMs YrieKkUcnoro rasa B kKamepe BO BPeEMS UCMbITaHUI;

75 - MPOAOIHKUTENBHOCTb UCTbITaHWI;

A4 - rmybuHa kapboHm3aumm 6eToHa 3a Bpemsi UCNbITaHNN.

lNpumep 1 - PaccuutbiBatoT rmybuHy KapboHusaumm 6eToHa X, WMEeloLLEro
9hpeKTUBHBIN  KO3(dpMUMEHT auddysun yrnekucrnoro raza 1:10-4 cm2/c u
peakLMoHHY0 eMKocTb 43,2 cM</cMm? 3a 50 neT npu KOHLEHTpaLun Yrinekucrioro

rasza B Bo3ayxe 0,03% (oTHocutenbHas BenmumHa 3-10-4):

: T T . . .
yo [2DC7_ [211070-3107450-365-24-3600) _, 40
- 432




lNpumep 2 - PaccuntbiBaloT rmybuHy kKapboHunsaumm 6etoHa 3a 50 net .4, ecnm
3a 7 CyT wuUCMbITaHWM MpU KOHUeHTpauun yrnekucrioro rasa 10% rnybuHa
kapboHu3auum 6eToHa pasHa 0,8 cm:

g,
X =Xy |'§1"'1 =D,B\/3 i Ugﬁg 399 _ 594 cm
2 45 L

NMpunoxeHune I' (cnpaBo4yHoe). PacueT
nonpaBKMU U MOCTOAHHOU Npnbopa aAnsa
onpeaeneHunsa KoadgpdguumeHta anhdysnm
xnopuaoB B 6eToHe

MpunoxeHue [
(cnpaBo4HOE)

FoToBaT pacTBop KCI koHUeHTpauun 1 monb/am3 , ana vero 74,5 r x.4. KCI no

[OCT 4234 pacTtBopstoT B 500 oM3 ancTunnMpoBaHHOW BoAbl U Ao6aBneHvem

BOAbI A0BOAAT 06bem pacTeopa Ao 1000 am3 .
N3mepsatoT BHYTPEHHUN AnamMeTp TPYOKM [} N pacCTosiHMe Mexay cpeaHUMM

anekTpogamu { ¢ ToyHocTbto 40 0,01 cm. 3anmeatoT B TPyOKYy pacTBoOp Tak, YTOObI
Hag BEPXHUM anekTpoaom Obifl crnon pacTtBopa TonwuHoM 2 cM. Bkntovatot

ANEeKTPUYECKYIO Lernb YCTaHOBKU U U3MEPAIOT TOK [ W pa3HOCTb NOTEHLManoB npu

BKMIOYEHHOM TOKe £}~ M Mocne OTKMIOYeHNs Toka &g .
PaccuntbiBaloT 3HayYeHWe yOenbHOro  3NeKTPUYECKOro  COMPOTUBIIEHMS
pactBopa KCI no dopmyne

2
_ mOT (A e ~ Aol
47

o, (r.1)

[eneHvem yaenbHOro anekTpuyeckoro conpoTtuBneHnss 1 H. pactBopa KCl,
nonyyeHHoro 13 "CnpaBoyHuKa xumuka" [2], ©. Ha aKCrnepuMeHTaneHoO nonyyYyeHHoe
3Ha4eHve £, pacCuYnTbIBalOT 3Ha4YeHWe nonpasku [T no opmyne

Fal
1= ﬂ—“_ (r.2)
3
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BbluncnstoT NocTosiHHYO Npubopa & no dopmyne

3
e (I.3)
47

lpumep - [dnameTtp TpyoOkum npubopa paseH 1,40 cm, paccTosiHUeE Mexay

anekTpodamu 7 cm, Temneparypa 23 °C, Tok 1,35:10-3 A, pa3HOCTb NoTeHLnarnos

HF paBHa 0,052 B n &5% - = 0,000 B, Toraa

v
z FLAEDNE ceaee ouem.

T 71351072

3

[MoBTOPSAT onpeneneHne Tpy pasa u nonyvarT 3HadveHus 8,466; 8,352; 8,869
Om-cm, B cpegHem 8,562 Om-cm. Mo cnpaBoyHMKY HaxoaaT, uTo pacTteBop KCI

KOHUeHTpaumun 1 wmonb/amM3  npu Temnepatype 23 °C  wumeeT yaenbHoe
conpotumenerHne 9,268 OmM-cM. 3HadeHue nonpaskn [1 paBHO

_ 9,268
3,562

I = 1,082

3aTeM BbIYUCTIAIOT 3HaYeHMe NOCTOSHHOWM Npubopa &

e
g=ELA LB goae.

4.7

NMpunoxeHue [1 (cnpaBo4Hoe). Pac4yeT TOKa
KOPPO31n No NOoNIApuU3auMoOHHOU KPpUBOM

[Mpunoxexuve [
(cnpaBo4HOE)

Tok KOppOo3nn pacCHYUTbIiBaKOT MO 3HA4YEHUIO NoJiipmn3atMOHHOIo CornpoTuBIrieHNA

£, paccuyuMTaHHOMY [Afs1 HadanbHOro yvacTka mnonspusauLmMoHHON KpUBOM Mpu
CMELLEHMM NMOoTeHUKana oT yCTaHOBUBLLIEFOCS 3Ha4YeHus He 6onee Yyem Ha 10 mB.

MonapwusaumoHHoe conpoTusreHne &£, Om, paccuymTbiBaoT No opmyne

e, (a.1)



roe A - cMelleHMe NoTeHLMana oT yCTaHOBMBLLErocs 3HadeHust, B;
Mi - N3MEHEeHMe ToKa Npu ykazaHHOM CMeLLeHUM noTeHumana, A.

TOK KOPPO3WH gy , AICM 2, paccymnTbIBaIOT Mo doopmyre

1';Ir:cup s (E,Z)

roe & - koadpdmumeHT, pasHbin 0,026 B [3];
£ - no dopmyne (O.1).
KpuTtnyeckmm (naccmBHOe COCTOSIHME) ABMSIeTCA TOK kopposumn 1-10-7 Alcm 2

(0,1 MKA/CM <), COOTBETCTBYIOLLMIA CKOPOCTU KOPPO3UM 1 MKM B rof,.
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