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OTPACJIEBOY JOPOXHBIN METOINYECKHY JOKYMEHT

PexkoMenaaumu o JMarHOCTUKE AKTHBHOM KOPPO3MH apMaTyphl
B #e1e300eTOHHbIX KOHCTPYKLIMAX MOCTOBBIX COOPYKEHH#
Ha aBTOMOOMJIBHBIX I0POraxX METOI0M NOTEHIAJIOB NOJIy3JIeMeHTa

1. O6nacTh npUMeHEHUS

Otpacnesoit LOPOXHBI 1 METOLMYECKHUH OOKYMEHT
«PexomenaauuMmu no AMAarHOCTUKE aKTUBHOM KOPPO3MM apMmaTyphl B
XKene306€TOHHbBIX KOHCTPYKUMSIX MOCTOBBIX COODYXEHMil Ha
aBTOMOOM/IbHBIX JOPOTaX METOAOM MOTEHLUWANOB MONAY3JTEMEHTa»
SIBJISIETCS aKTOM PEKOMEHATeIbHOTO XapaKTepa B JOPOXHOM X035 iCTBE.

Metoauka ycTaHaBAKWBAeT NOPSAOK BBISIBAEHUS YYacTKOB Ha
MOBEPXHOCTH XKe/1€300€TOHHbIX KOHCTPYKLIM MOCTOBBIX COOPYXXEHH il Ha
KOTOpPbIX BO3MOXHa KOPpPO3Usl apMaTypbl METOAOM M3MEPEHHUSA
NOTEHUMAN0B OTHOCUTEbHO CTAaHAAPTHOIO 3/1IEKTPOAa CpaBHEHUS (najee
METOA MOTEHIHAJIOB MONY3JIEMEHTa).

MeToa nNOTEHUMANOB TMONYINEMEHTA NPUMEHSIOT MNpH
BLIMOJIHEHUU MCCAEAOBaHUA apMaTypbl NpH CHEUMHANbHBIX U
NpeanpoeKTHBIX 00Cnea0BaHUAX XKeNe3006€TOHHBIX KOHCTPYKUH A
MOCTOBBIX COOPYXEHHU, a TakXe, NpU HEOOXOAMMOCTH, B paMKax
npuéMoYHBIX 00CIea0BaHN Xe1e3006€TOHHBIX KOHCTPYKLIWi nmociie
BbINOJHEHHUS] PEMOHTA, KaNnUTalbHOrN0O PEMOHTA U PEKOHCTPYKUUHU
MOCTOBbBIX COOPYKEHUA.

PexoMeHpauun  npeaHa3dHauyeHbl A4St  NPUMEHEHHUSs
Crnelnanu3mpoBaHHbIMM OpraHMU3alMsMH, BbINOJHSIOWMUMY paboTh! O
o0ceJoBaHUSIM MOCTOBBIX COOPYXEHHUit, a Tak Xe enepanbHbiMu
ynpaBjieH1siMY aBTOMOOW/IbHBIX AOPOT, YNIPaBACHUAMU aBTOMOOULHbIX
Marucrpanei, MEXpErmoHaabHbIMU AUPEKLUHUSIMHU MO JOPOXKHOMY
CTPOUTENLCTBY aBTOMOOUbHBIX A0pOT denepanbHOro 3HAYCHUA U
NOAPSAHBIMU CTPOMTENbHBIMU OPraHN3aUUIMHU.

2. HopMaTMBHbIe CCLUIKH

B HacTos1lleM METOANYECKOM AOKYMEHTE KCIMOJIb30BaHbl CCHIAKH
Ha cJieaylolne CTaHAAPThI:

- FOCT 112-78 TepmoMeTpbl METEOPONOTNYECKUE CTEKNISIHH bIE

- TOCT 427-75 JinueiKu M3MEPUTENbHbIE METANTUYECKHUE.
TexHuyeckue ycnoBusi
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- TOCT 5272-68 Koppo3usi MeTannos. TepMHHBI.

- TOCT 7502-98 PyneTku u3MepUTENIbHbIE METAINYECKHE.
TexHuueckue ycnosus

- TOCT 13344-79 Ulkypka wnudoBanbHasa. TkaHeBas
BoaocToikas. TexHuueCcKHe YCN0BUS

- TOCT 17792-72 DnexTpol CpaBHEHHUSs XxaopcepeOpsHbIi
HacbIllleHHbI 1 06pa3LoBbIi 2-T0 pa3psaa

- T'OCT 20911-89 «TexHuyeckass AMarHocTMKa. TEpMUHBI ¢
onpeaeneHus»

- TOCT 22261-94 CpencTBa M3MepeHHUl BNEKTPUYECKUX U
MAarHUTHBIX BeANYUH. OBL1IMe TeXHUUECKHUE YCIOBUS.

- FTOCT 22904-93 KoHcTpyKumy xene300eToHHble. MarHUTHbIH
METOJ ONpeieNeH s TONLIMHBI 3aLIMTHOTO €105 6ETOHA Y PACTIONOXEH S
apMatypsl

- TOCT 22999-88 OnpbicKMBATENU NEPEHOCHBIE C PYYHBIM
npusonoM. OBLMuE TEXHUYECKUE YCIOBUS

- TOCT 25192-82 bBeroun. Knaccudpukauus u obOumue
TeXHUYecKUe TpeboBaHUS.

- TOCT 31384-2008 3ammTta 6ETOHHBIX U XeNe306€TOHHbIX
KOHCTPYKL Mt OT KOppo3uu. O6uine TexHuueckue TpebosaHus.

3. Tepmunsi u onpeaeaeHus

B HacTosiLleM METOAUYECKOM AOKYMEHTE NPUMEHSIOTCS TEPMHUHBI
¢ cooTBeTCTBYOLMMHM onpeaeneHnsmu no F'OCT 5272-68, TOCT 20911-
89, a Tak Xe ciaeaylouiMue TEPMHUHBI C COOTBETCTBYIOLIMMMU
onpeaeieHUsIMU:

3.1 koppo3ua apmarypsi: HeoGpaTuMsblit caMONpoOU3BOJbHbBIN
npouecc paspyuieHUs apMatypsl B OETOHE BCAEACTBUE
31EKTPOXMMHUYECKOTO Npoliecca Npu B3aWMOACHCTBUM C OKpyXaloluei
cpenoit.

3.2 koppo3uonHas cpena: Cpena, BO3ACACTBUE KOTOPOiA Bb13blBAET
KOPPO3MI0 apMaTypb! B KOHCTPYKLIUH.

3.3 ckopocTh KOppo3uu apMatyphi: Koppo3uoHHbIe noTepyu
eIMHHKLIbl NOBEPXHOCTH apMaTyphl B EAMHULY BPEMEHH.

3.4 cpena sgennyaramun: KoMniexe XMMUyeckux, 6uonornyeckux
1 GU3nyeCKux BO3AECHCTBUI, KOTOPBIM NoaBepraeTcst 6ETOH B npoLecce
SKCMyaTalUy¥ KOHCTPYKLIMM ¥ KOTOPbIE HE YUUTHIBAIOTCS KaK Harpy3ka
Ha KOHCTPYKLMIO B CTPOUTENLHOM DacueTe.
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3.5 Bo3aeiicTBUE OKpYKaloieli cpeapi: Hecunosoe Bo3aeicTeue Ha
6eTOH KOHCTPYKL MM, BbI3BaHHOE GU3MUECKUMU, XUMUUYECKUMH,
(PHU3UKO-XMMUYECKHMHU, GUOJIOTHYECKUMU U1K MHBIMU NPOSIBIEHUSIMH,
NPUBOASALIMMM K U3MEHEHUIO CTPYKTYpPbl GETOHA UM COCTOSHUS
apmarypsbl.

3.6 xoppo3nHoHHOe pa3pylieHMe apmatypbl: VI3MeHeHue Macchl,
CeYeHUsi, NPOYHOCTU WJHU YXYAUIEHUE OPYTUX KOJMUYECTBEHHBIX
XapaKkTepMCTUK M MoOKa3aTeJliedl KauyecTBa MeTajna apmaTyphl
KOHCTPYKLMH BCIEACTBUE KOPPO3UM.

3.7 kapbonuzauus 6erona: [1pouecc B3auMoaeHCTBUS LEMEHTHOTO
KaMHsl ¢ ABYOKUCBIO yrilepona, MPUBOASILUHA K U3MEHEHHIO CTPYKTYPbI
CaMOro UEMEHTHOTO KAMHS ¥ K CHUXEHMIO LieIOYHOCTH XUAKo# (a3bi
6eToHa (yMeHbLIEHHUIO Noka3aTtensi pH pacTBopa B nopax 6eToHa).

3.8 aaekTpoaubliii moTeHuuan: Mepa cnoco6HOCTH 3€KTpoaa
BCTYNaTh B peakuuio. Mexay 3/J€KTPOAOM M pacTBOpPOM Bceraa
o6pa3yeTcsi pa3HOCTb NOTeHUMaN0B. CTaHAapTHbIE NOTEHUMANBI
3JIEKTPO/IOB ONPEAENsIOT OTHOCHTENbHO BOAOPOAHOTO 3EKTpoaa NpH
onpeneseHHbIX BETMYUHAX TEMMEPATYPbl, KOHLUEHTPAUKUHU U AaBIEHHUS.

3.9 anexTpon cpaBHeHUs (TaJbBaHUYECKHI MOy3J1eMeHT) : MeTain,
NMOrpy>XeHHbI B PAacCTBOP D/JEKTPOJAUTA C COOCTBEHHLIMU UOHAMMU,
CNOCOOHbIX K YCTAHOBNAEH N0 PABHOBECHOTO NOTEHINANA; UCTIOB3YETCs
B KQYECTBE 3TaJiOHA MJISi U3MEPEHUS SJIEKTPOAHBIX NOTEHLNAJIOB
UccaeayeMoro Metana.

3.10 rpagnesT noTeHuManoB: PazHocTh MeXay NOTeHLMaANaAMHU,
M3MEPEHHbBIMU B Pa3iM4YHBLIX TOYKAX MNOBEPXHOCTU GETOHHOW
KOHCTPYKLMH.

3.11 skBUnoTeHUMANbHAs KapTa: PazBepTka noBEPXHOCTH GETOHHO#M
KOHCTPYKUMH C U300paxeHUNeM HU30NHMHHUI PABHBIX MOTEHLUANOB,
pa3fensiioliuX 30Hbl pa3Hoi BEPOSTHOCTU KOPPO3WUY apMaTypbl.

3.12 pedexr: Kaxnoe otTaenbHOE HECOOTBETCTBME B MOCTOBOM
COOPYXEHHN Y YCTAHOBJEHHBIM TPeOOBaHUSM HOPMATHUBHO-TEXHUUECKO
1 (MJIM) KOHCTPYKTOPCKO# (MPOEKTHON) NOKYMEHTALIMH.

4. O0mue nonoxXeHus

HacTtosimime pekoMeHAauuun pa3paboTaHbl Ha OCHOBAHUHU
NpPOBEACHHBIX CNEUNAIbHBIX UCCAENOBAHUI C YY4ETOM HALNOHANbHBIX
cranaapros, CHull, OAM u nonoxeHwuii ampexrusst ASTM C876 (1991),
«Standards Test Method for Half-cell Potentials of Reinforcing Steel in
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Concrete» (CTaHAapPTHBIH METOA UCMBITAHUS apMATYPHOIA CTany B 6ETOHE
noTeHUManoB nojayanemeHTa). [Ipu pa3zpaboTke peKoMeHAauu i
ucnonb3opaH MHoroneTHuit onbit MUUT u 000 «T.K.M.»
MccNen0BaHUsl BEPOATHOCTH Ha/lM4YMUsl UAK OTCYTCTBMA npouecca
KOPPO3UMN apMaTYphl B XeNe300€TOHHBIX KOHCTPYKLMAX MOCTOBBIX
COOPYXEHUH METONOM M3MEPEHUS NOTEHLNANOB OTHOCUTENBLHO
CTaHAApTHOTO 3JIEKTPOa CPaBHEH U (MOTEHIIMANOB MOJYIEMEHTA).

MeTon NOoTeHLUMAaNoB NoJy3AeMEHTA OCHOBAH HAa KOPPENsLNU
M3MEPEHHOro 3JIEKTPOXMMUYECKOTO noTeHuunana u HabnaionaeMoi
CKOPOCTbIO KOPPO3U M MeTana B Xene306eToHe. Ero cyliHoCTb cocTOUT
B MU3MEPEHUU BJIEKTPUYECKOro NMOTEHLUANAa, BO3SHUKAIOILETO MEXAY
apMaTypHO# CTabio M CTAHAAPTHBLIM 3JIEKTPOAOM CPaBHEHUS!, KOTOPHIi
YCTaHABAMBAETC Ha HWHTEpECcYoUlMe YYacTKM MOBEPXHOCTH
XKene300eTOHHON KOHCTPYKLUH.

MeTon no3BONSET BHISBAATL B XEN€3006TOHHOW KOHCTPYKLIMM
MEcTa CKPBITOrO Mpolecca KOPpO3MK NPEABAPUTENBHO HANMPSIXKEHHOM,
0o0bIYHO paGoueil ¥ KOHCTPYKLIMOHHOK apMaTyphl, B TOM YMC/E NIPH
OTCYTCTBMHU Ha GETOHHOM NMOBEPXHOCTH BUAMMBIX BHEIIHMX NPU3HAKOB
KOPPO3UMU — MATEH pPXaBYMHBI, TpewnH u np. [lo pesynbraTtam
NMATHOCTUKM Xe1e306€TOHHOW KOHCTPYKLIMK METOAOM MOTEHLIMAIOB
NOJY3/7€MEHTA JaI0T BEPOSTHOCTHYIO OLEHKY HANUYHUS WU OTCYTCTBUS
npoliecca KOppo3uy B apMaType B MeCTax U3MEPEHUIA.

B cBA3M ¢ TeM, 4TO METOA NOTEHLMAIOB NOAY3JEMEHTA HE AA€ET
OLCHKY d)aKTVl'-leCKOI‘O COCTOSAHUA apMaTypbl, 4 TOJIBKO [10KAa3bIBACT
BEPOSTHOCTh HAaNWYUS WU OTCYTCTBUS KOPPO3MOHHBIX NPOLECCOB B
apMaTtype B JaHHOM MECTe KOHCTPYKLUMHU, OH He SBAsieTCH
CaMOAOCTAaTOYHbIM METOJOM UCCJEAOBAHUS U €r0 PEKOMEHAYETCS
NPUMEHSTh B KOMILIEKCE C APYTUMH UCCIENOBAHUSIMU NPYU CMIELUANTBHBIX
Y NPEANPOEKTHBIX 00CIEA0BAHUAX COOPYXKEHU .

[Tpy HeoBXOANMOCTH, TAKOE UCCNEAOBAHNE MOXKET BbINOJHSITbCS
KaK CaMOCTOSITENbHBII BUA PaboT.

Pe3ynbTaThl AMATHOCTUKY METOOM MOTEHLUAOB MOJY3/IEMEHTA,
SIBNSIIOTCSE BRXXHON MHGOPMaLKeEt, KOTOPYIO UCTOb3YIOT NPY OLEHKE U
NPOrHO3UPOBAHUM TEXHUUYECKOTO COCTOAHMUS MOCTOBBIX COOPYXEHUIA,
OCTATOYHOTO CPOKa CNYXObl KOHCTPYKLIM# ¥ YYUTHIBAIOT NPH pa3paboTke
NPOEKTHOH NOKYMEHTALMHU MO PEMOHTY, KaNnUTaJlbHOMY PEMOHTY U
PEKOHCTPYKLMH.

[lepen cnauyeit 06beKTa B 3KCMNYyaTalKIO NOCAE BbINOJHEHUS
PEMOHTA, KaNnUTaAbHOIO PEMOHTA WU PEKOHCTPYKLUHUU MOCTOBBIX
COOPYXEHHMH METO/ MOTEHLMANOB NOY3/IEMEHTA MOXET MPUMEHSITHCS C
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Lie/1bIO NOATBEPXKAEHUS (paKTa NpeKpalleHHUsi KOPPO3UOHHbIX NPOLECCOB
B apMarype Y €€ rnepexoaa B NaCCUBHOE COCTOSIHUE.

HUccnenosaHne METONOM NOTEHLIMANOB NOY3/1EMEHTA BBIMONHAIOT
B CJIEAYIOLIEM NOPSAKE:

-~  BbIOOp MECT U3MEPEHHUI;

- NOAroTOBKA K MPOBEACHHUIO U3MEPEHHUIA;

-  NpOBEAEHHWE U3MEPEHUH;

- KamepanbHas 06paboTka pe3ynbTaToB M3MEPEHHUA;

- aHanau3 pe3yJibTaTOB U3MEDPEHMUIA;

- BbIOOPOYHbIE BCKPHITUS apMaTypbhl Ha MHTEPECYIOWUX
y4acTKaX KOHCTPYKLMMU M OLEHKA COCTOSIHUSI apMaTyphl BU3yallbHO-
MN3MEPHUTEbHBIM METOAOM;

- npeicTaBileHWE PE3yJbTaTOB UCCAENOBaHMM, pa3paboTka
OTUYETHOWH JOKYMEHTALIMU.

5. Texnuyeckue cpeacTsa

5.1 OcHOBHbBIMM TeXHMYECKHMHM CpeACTBAMH MNpU
NOTEHLIMOMETPUUYECKHX U3MEPEHHUSX ABNAIOTCS:

* 3]EKTPOd CPaBHEHWS, YKPEIUIEHHbIH Ha pyykKe, oGecneyn-
Balolle# BNEKTPUUECKYIO U30JISILLMIO 3/1EKTPOAA OT PYK;

* BOJLTMETD (MYIALTUMETD);

* 3JIeKTpUUYECKHE NPOBOJAA AJisl NOAKIIOYEHUs BOJILTMETpPA K
SJIEKTPOAY U apMaTypeE, OCHALLLCHHBIC PAa3bEMAMHU U 322KUMaAMU;,

* TEJECKONUUYECKU I YANMHUTEND IJ1s1 PYYKK 3JIeKTpoaa

5.2 DaexTpoabl cpaBHeHus. B 3aBucuMocTy oT ciocoba namepeHus
TpebyeTcsl OAWH WU 1Ba BJEKTPOLa CPaBHEHHUS.

DNeKTpoAbl CPaBHEHMS SABAAIOTCS Y3KOCMNELNATU3UPOBAHHBIM
ofopynoBaHUEM M, KaK NPaBUJIO, NPOU3BOAATCS MalbiIMU CEPUSIMU U
BBINMYCKATCA ABYX BHAOB: CTALLlMOHAPHbLIE U NEPEHOCHBIC. ,[lnx
MBMG]JCHVIVI METOAOM MNOTECHLMWANOB MOJNY3JEMEHTA NPUTOAHbI
nepeHoCHbIE MEAHO-CYbGhATHBIE 3EKTPOAbl CPaBHEH U, KaK Hanbonee
ya0OHbIE.

[ToM¥MO NEPEHOCHbIX MeAHO-Ccyab(daTHbIX 3JIEKTPOAOB
CpaBHECHHs BbINNYCKACMbIX CCpMﬁHO, MOXHO MCNOJb30BaTh 3JICKTPOAL!
WHAWBUAYANBHOIO U3TOTOBJICHHUA. anHuMnMaﬂbHaﬂ KOHCTPYKLHA
MeaHO-cyNnbhaTHOTO 3JIeKTPoAa NPeACTaBeHa Ha PUCYHKeE 1.
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1. xopnyc (crakaH);

2. cTepXeHb U3 KpacHOM
Meau;

3. KpbllliKa A/15 KpENNeHuUs
CTEPXHSA;

. KpbillKa npobku;

. nopucTas npobka;

. YIJIOTHHUTENBHOE KOJIbLO;
raika;

. HAKOHEYHUK NMPOBOAHUKA;
. NPOBOAHMUK;

10. nosoctsb, 3anonHseMas
HaCbIILIEHHbIM PACTBOPOM
cynbhaTa Meau.

O 00NN A

Pucyrox 1 — [NpuHuMnuansHas cxeMa KOHCTPYKLU MY NEPEHOCHOTO
MEIHO-CY/1b(AaTHOrO 3/1EKTPOAA CPABHEHUS

Kopnyc (ctakaH) MenHo-cynabbaTHOTO 31eKTpoaa, Kak NpaBuio,
MMEET LMINHAPUYECKYIO (POPMY M M3rOTaBAUBAETCS U3 OPrCTEKIA MK
NPO3pPayHOi NIACTMACCHl UHEPTHOM MO0 OTHOLUEHHUIO K MEAY U CYAbdaTy
menu. TpeboBaHMe nNpo3pavyHOCTU Kopryca o0OYyC/lOBJIEHO
HEOOXOAMMOCTbIO KOHTPONS YPOBHS 3NEKTPOJUTA NPU NPOBEACHUMN
M3MepeHUit, 0COBEHHO NMpHU paboTe Ha BEPTUKANBHBIX U NOTOJOYHBIX
noBepxHoCTsX. PexoMeHayeTcss HCA0Ab30BaTh MENHO-CYAbdhaTHBIE
3JIEKTPO/bI ¢ KOPNYCaMM, BHYTPEHHU I IMaMETP KOTOPbIX cocTaBaseT 18-
25 mm.

BHyTpM cTakaHa HaXOAMUTCS] MEAHbI M CTEPXEHDb IMaMETPOM 6-9 MM
¥ ANMHOMK He MeHee 50 MM, 3aKpenieHH bl Ha KPBILIKE U3 MJaCTMaCChl
WM MHOTO 3AEKTPOU3O0ALUNOHHOTO MaTepHala, KOTopasi repMETHYHO
3aKPbIBAET KOPMNYC C OAHOMA U3 cTOPOH. C Hapy>XHO#A CTOPOHbI MEAHbI
CTEPXEHb UMEET KAEMMY U151 MOACOECAMHEHUSI KOHTAKTHOTO NMPOBOa.

BTopoe oTBepcTue Kopnyca 31eKTPOAA 3aKPbIBAIOT KPBIILKOW C
npobKoit U3 nopucroit ApeBecUHbl (OcUHa, Oepe3a U T.N.) WIM MHOTO
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NMOPUCTOrO0 MaTepuasa CNocOOHOro HachilaThcsl Baaroi, As
obecneyeHns MOHHOro 0OMeHa C pacTBOPOM BHYTPH 3JI€KTpoa.

[TpobKy npeaBapMTesbHO MPONUTHIBAIOT PACTBOPOM Cyiabdara
mean CuSO4 B AMCTUIMPOBAHHOMN BOJIE NYTEM BbIMaYMBaHUS B TEUEHUN
CYTOK MJIM KMISIYEHUSI B HACBILLIEHHOM PACcTBOpE B TeueHMe 1-2 y.

Ans obecneyeHus XOpoWEro 3/1eKTPUUYECKOr0 KOHTAKTa MEXAY
3JIEKTPOAOM CPaBHEHHMS ¥ MOBEPXHOCTHIO 6€TOHA, NEPe/l BbINOTHEHUEM
M3MEPEHUN Ha MOpPUCTYI0O NpoOKY HaAeBalOT NpEABaApUTENbHO
YBJIAXHEHHYIO TyOKYy M3 371aCTUYHOTrO NeHonoanypeTaHa (nopoJioHa).

BHyTpeHHee NpOCTPaHCTBO KOpNyca 3/1€KTpoAa 3aMoHSIOT
HaCbILEHHBIM pacTBOpoM cynbdaTa Meau. [Ins obecneyeHust KOHTPOSE
HaCbILEHHOCTH PacTBOpa B CTaKaH 3/eKTpoAa N00aBASIOT HEKOTOPOE
KOJIMYECTBO KpUcTanioB cynbdata meau. [locne 3anuBKu 3aeKTpoNUTa
B KOpNyce He AOXKHO OCTaBaThCsl BO3AYW HbIX My3bIpbkOB. B npoTnBHOM
ciayyae, B pe3y/ibTaTe HapylweHUsi MOHHOro obMeHa yepe3 npobky, MoryT
ObITh NOYYEHBI JIOXKHBIE PE3Y/ILTATHI NPU UBMEPEHHUAX HA BEPTUKANBHBIX
1, OCOOEHHO, HA NOTOJIOYHbIX TOBEPXHOCTSIX.

C TeyeHMeM BpeMeHM Npu paboTe 3/eKTpoAa KPUCTaNbI
pacTBOpSIIOTCS BCAeACTBUE AW DY3UM MOHOB Yepe3 MOPUCTYIO NMPOOKY.
[To Mepe KX pacxomoBaHMs 3AEKTPOA HEOOXONMMO 3aAMNONHATL CBEXHUM
HacChILEHHbIM PAacTBOPOM cyibdaTa Meaun. 3anONHSAIOT 3NEKTPOI
DPAcTBOPOM HE MEHEE YEM 32 CYTKH 10 BbINOMTHEHUS UBMEPEHUN.

B nepuoabl Mexay MpoBeAEHUEM M3MEPEHUH DNEKTPOMbI
CPaBHEHMS MOTYT XpPaHMTBCS1 B COOPaHHOM COCTOSIHUM MY Pa30OpaHHOM,
NpyU yCIOBUM, YTO NopucTas npobka HaAXOAMTCS B €MKOCTH C
HaCbILLEHHBIM PAcTBOPOM cysibdara Meam.

Ecnn ans vaMepeHuit Ucnojb3ylOT HECKOAbKO 3JIEKTPOAOB
CpPaBHEHMSI, BCE OHU AOXKHbI ObITh YCTAHOBAEHBI B 0OLLYI0 EMKOCTb C
HaCbIlIEHHBIM PacTBOPOM cyibdhaTa Meau He MeHee, YeM 3a CYTKH 10
Hayana U3MEpeHuit.

B cnyvae, ecnu npobka AnuTenbHOE BpeMsl HE cMayuBaeTcsl, €
nopbl MOTYT 0Ka3aThCs 3aKyMOPEHHbIMU KPUCTaIaMU cyabdaTa menu
4YTO NPUBEIET K HEPabOTOCMOCOOHOCTH 2EKTPOAA.

[Mpu cOopke 3neKTpoaa MEAHBI I CTEPXEHb OUUILAETCS OT OKUC/IOB
TpaBJAE€HMEM a30THON MM CEPHOM KUCAOTOM M(MNK) NOAUPOBKO#H C
yAe/lbHbIM AaBACHHWEM Ha 06pabaTbiBacMylo nosepxHoctb He Gonee 0.8
krc/cm? [locne OUYMCTKM CTepXeHb TUATEJbHO MPOMBIBAIOT
OUCTUAAMPOBAHHOK UAM KMNsiueHO# Bonoit. [TonagaHue KUCAOTHI B
pPacTBOP BHYTPb 3/1€KTPOAa HEAONYCTUMO.
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DNeKTpoA CpaBHEHUSI LOMXKEH ObITh OCHALEH CMEHHOW WK
HECMEHHOW DYKOATKON, obnanaloweil aneKTpou3oNnpyoWuMu
CBOWCTBAMM ¥ UCKJIIOYAIOLIE HArpeB 3J1eKTpoAa OT PYKM UYejloBeKa.

B npoTokone u3MepeHuil 06s83aTENbHO YKa3blBalOT THUIN
MCIOAB30BAHHOTO 3JIEKTpOa.

Jlng NoBEPKU ¥ KaJMBPOBKH DNEKTPOAOB, HCMOAB3YEMbBIX NpPHU
NOTEHLIMOMETPUUECKUX UIMEPEHUSX, UCNIONB3YIOT BNIEKTPO CPABHEHUS
xnopcepebpsHbIi HachllEeHHbI 00pa3uoBsklil 2-ro paspsaga no N'OCT
17792-72.

5.3 BoabrmeTp. [Ins n3MepeHHUs 3HaYEHUH NOTEHUHUANOB
nosyaseMeHTa TpebyeTcsl BONTbTMETD MM MYABTUMETD, paboTaloluii oT
aBTOHOMHOTO MCTOYHMKA MUTAHUSA W NMO3BOJSIOWNA NPOBOAUTD
M3MEPEHUS HanNpsSXeHUs NMOCTOSHHOro Toka B AuanasoHe oT -1.0B no
+1.0B ¢ auckpeTtHocThio He MeHee 1 MB mo TOCT 22261-94,
[TorpewHocTh U3MEPEHHUI NONXKHA COCTaBiATh He Oonee +3 % or
KOHEYHOro 3HayeHUsl Auana3oHa uaMepeHuit. CnenyeT UCnoib30OBaTh
npuGopbl ¢ BHYTPEHHUM CONpPOTHUBACHUEM He MeHee 10 MOwm. Ha
yyacTKax, rie 6€TOH MMEeT HU3KYIO BAaXHOCTb, PE3Y/bTaThl KBMEPEHN
npuéopaMu C MEHLILUM BHYTPEHHWUM CONPOTUBJIIEHUEM MEHEE
CTabM/bHBI.

BonwTMmeTp (MyAibTUMETP) AONXKEH XPAHUTHCS M OOCNYXHBATLCS B
COOTBETCTBHUHU C Tpe6oaaH UAMN YCTAHOBJNIEHHBIMHU IIPOU3BOAUTCIIEM.

5.4 IIpoBoaa. [Ans noaknwo4YeHUs apMaTyphbl U 3JEKTPOLOB
CPaBHEHMUS K BOJBTMETPY UCTOJIB3YIOT MPOBOAA MOHTARXHBIE C U305 LIUEH
Tpebyemoit onuHbl. Jns paboThl HeobxoaMMO ABa NMPOBOAA: OAUH A1s
COEAUHEHUS BOABTMETPA C JIEKTPOAOM CpaBHEHMs, APYroi ans
COoeMHEHUS BOJABTMETPA C apMaTypoid.

[TpoBona cneayeT ocHACTUTh OBICTPOCHEMHBIMM 3aXUMaAMHU,
NpeaHA3HAYEHHBIMU A HANEXKHOrO NOACOEAMHEHUS] K apMaTypPHBIM
CTEPXHSIM, 8 TaK Xe€ pa3beMaMu, COOTBETCTBYIOIMMHU pa3beMaM
BOJILTMETDA U KJIEMME 31EKTpo/a CpaBHEHUS. [L1g NOAKIIOYEHUS NTPoBOAa
K apMmaType yAOOHO MCNonb30BaTh 3aXUM THUIA «KPOKOAMU».
[ToacoennHeHve NpoBOAa K apMaTYPHbIM CTEPXHAM MOXET GbITh
OCyLUECTB/eHO Bonee HalEeXHO NPU MOMOLIM NankH.

Bribop npoBofa M €ro AAMHaA onpenensercss ynob6cTBOM
NOAK/IIOYEHUS Y UCMONb30BaHUs. PEKOMEHAYETCA NCMONB30BaTh MEAHBI
MHOTOXUABHBIH npoBoa ceyenuem ot 0,25 mm? 1o 0,75 mm? B MArkon
nmsonsaunu. Kak npasusio, ANMHY NPOBOAA MEXAY BOJLTMETPOM U
3MIEKTPOAOM CpaBHEHUs npuHuMaloT 10 7 M. Mcnonb3oBaHue noeona
AnuHo#i 6onee 1.5 M Lenecoo6pa3Ho NpU UCMOABL30BAHUM 3JIEKTPOIA

8



OJIM 218.3.001-2010

CPaBHEHMSl Ha YAJMHUTEAbHOW LITaHre B CAy4asiX OTCYTCTBHS
HEMOCPEACTBEHHOrO [AOCTyNa K HCCJAEAyeMO# MOBEPXHOCTH
Kesie300eTOHHOH KOHCTpyKUHMHU. [1pu anvHe npoBoaa peKOMEHAYEMOTO
ceyeHMsi 10 150 M ero A/IMHa He 0Ka3biBaeT NPAKTHUYECKOTO BIMSAHUSA Ha
M3MEPEHHYIO BEJIMUMHY NOTEHLIMANA.

He nonyckaeTcsi ©cnonb30BaHKe NPOBOAOB C MOBPEXAEHHOM
M30JLMER WK YIUIMHEHUE UX B NOJEBbIX YCAOBUSX COENUHEHNEM Ha
«CKpYTKax» 0e3 HaleXXHON U301 LUMHU MECT COEANHEHMUS.

[TpoBona qiuHOM 6onee S M XpaHAT Ha MOTOBMJIbLIAX, NPOBOAA
IUIMHOI 6osee 25 M — Ha CieMaIbHBIX KaTyLIKaXx.

[Mepnonmnyecku creayet NpoBepsiTh LEJOCTHOCTb M CONMPOTUBNAEHHE
M30/I51LIKY NPOBOOB.

5.5 CnenmanusupoBansbsle npuGopsi. BmecTo komniekra
ob0opynoBaHKs COCTOSLIErO U3 3JIEKTPOJa CPaBHEHMs, BOJLTMETPA U
COENMHUTENbHBIX TPOBOLOB MOXHO MCNO/b30BATh CNELMATIU3UPOBaHHbIE
npubopbl, 1 KOMNNEKTH 00OpyAOBaHMs, NpeAHa3HaYEHHbIE A4
WCC/IEA0BaHUH METOAOM MOTEHUMANO0B NOJy3dIeMeHTa. 3apyOexXHbIMU
KOMMNaHHUSIMU cepuitHo BbINYCKaeTcs 6onee  nmecsTka
CNeunanu3npoBaHHblX NPpUOOPOB ¢ pa3NnuHbIMU GYHKIMOHANBHBIMY
BO3MOXHOCTSMM.

[Ilpn wMcnoab3oBaHUM, XpaHEHUU U OOCAYXMBaAHHUM
CNeLUnalu3upoBaHHbIX NPUOOPOB cleAyeT PYKOBOACTBOBATLCS
TpeGOBaHMSIMHU, YCTAHOBIEHHBIMYA NPOM3BOAUTENEM.

[1py BrINONIHEHMU UccnenoBaHKit U 0O6paboTKe pe3yabTaToOB
Y3MEPEHU CliefyeT pYKOBOACTBOBATLCS HACTOSALUMMU PEKOMEHAALUSMH.

B HekoTopbix npubopax “cnonb3yloTcs xjopcepeOpsiHbie
37EKTPOAbl CpaBHEHHUs. B 3TOM cinyyae nonyyeHHbie 3HaYeHMUS
NOTEHLKAJIOB NPEACTABSIOT NPeobpa3soBaHHbBIMU B 3KBUBAIEHTHbBIE
3HAYECHUs NOTEHLMANA MEAHO-CYN1b(ATHOTO 3/1eKTPOa NPYU TEMIIEpaType
+22°C,

5.6 BcnomorareabHble TeXHHYECKHe cpeacTsa. [11s pa3MeTKU U
NOAroTOBKYA GETOHHON MOBEPXHOCTYU B MECTax U3MEPECHHM, BCKPBITHUS
3alIMTHOrO cosi 6€TOHA ANsl NOAKIIYEHUS K apMaType, U3MepenuUsd
TeMINepaTyphbl, BIUSTHUE KOTOPOil HeOOXOAMMO yYUTbIBaTh Npu 00paboTke
pe3ynbTaTOB M3MEPEHUS NOTEHLMAN0B NPUMEHSIOTCS CAEAYIOLIME
BCNIOMOTraTe/bHble TEXHUUECKUE CPEACTBA!

- TepMoMeTp AJist OnNpeaecjeHUs TeMnepaTypbl BO3Ayxa Y
TEPMOMETP ANA ONpeneieHUs TEMNEPATYPhl 3/A€KTpoAa CPaBHEHHUS.
KannbpoBKy TepMOMETPOB OCYLUECTB/SIIOT MPYU MOMOLUK TEPMOMETpA
MmeTteopoJiornyeckoro no N'OCT 112,
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- [Tpubopsl Hepa3pylWwalOLWEro KOHTPOAs Aasi ONpeaeacHUs
MOJIOXEHUS] apMaTyphl Ha y4acTKe uaMepeHui. Pekomenayercs
MCNONb30BaTh U3MEPHTENUN 3ALNUTHOrO cost GETOHA BHECEHHbBIE B
[ocynapcTBeHHBI! peecTp cpeacTs usMepeHuit Poccuiickoit ®enepaunu,
N03BOJIAIOLIME ONPEACTUTD NOJOXEHUE aPMATYPHBIX CTEPXHEN, ANAMETP
apmaTtypsl ¥ TOJLUMHY 3aLIMTHOTO CJ101.

- AHCTPYMEHT ANst BCKPBITHA 3alUUTHOrO cjios GetoHa. [ns
BCKPbITUS 3alIUTHOTO CJiosl 6ETOHA, MOAK/IIOYEHHUS BONBTMETpA K
apMaType M KOHTpPOJsl COCTOSSHMS apMaTypbl HCNOJb3YIOT
aKKYMYJISITOPHbIE WU CETEBbIE BNEKTPOUHCTPYMEHTH — nepdopaTopsl
¥ yriounudoBanibHbIE MAILIUHBL.

- 3a4KUCTKy apMaTYPHbIX CTEPXHEM [UIsl TOAKIIOYEHUsI BOJILTMETPA
K apMaType, a TakXe ylajleHHe BAarOHeNpPOHNULAEMOro NOKPLITUS C
NOBEPXHOCTU GETOHA B MECTax U3MEpPEHUs, NPOBOASAT WIKYPKO#H
waudosansHoit no 'OCT 13344-79, HanWIbHUKOM, METANIUYECKOMH
LWETKOM.

- Pa3merky 6eTOHHO# NOBEPXHOCTH BbINONHSAIOT MenoMm no TOCT
17498-72 nnu mapkepoMm. B cnyyae ecnu paameTky TpeGyeTcsl COXpaHUTD
nocsje NpoOBeAEHUS U3MEPEHWN, MCNONb3YIOT MEPMAHEHTHBIH
(HecMbiBaeMblit) Mapkep.

- N3MepeHus JuHelHBIX pa3MepoB AN NMPUBA3ZKU TOYEK
U3MEPEHUS ¥ MECT MOAKIIOYEHUS! K apMaType BLINOJHAIOT pyJeTKaMu
u3MepuTeabHbIMU MeTannndeckumu no NOCT 7502-98, nuHelikamu
U3MepUTENbHBIMU MeTanandeckuMy no FOCT 427-75*. lonyckaercs
MUCNONb30BAaTh Jla3epHble JalbHOMEPbl, BHECEHHbIE B [ocynapcTBEHH b1
peecTp cpeacTB uaMepeHunit Poceuniickoit ®enepaumu.

- [IlpenBapuTeNnbHOE CMayMBaHUEe NOBEPXHOCTU O6eTOHa
BBIMOJIHSAIOT Pa36pbI3rMBaHMEM BOAbl UM CMELMUATBHOrO pacTBopa B
TOYKAX M3MEPEHUS C MPUMEHEHUEM ONPLICKUBaTeJeH# MEPEHOCHBIX C
py4HheIM npusogom no FOCT 22999-88.

6. IloaroroBka K U3MepeHUsIM

6.1 PexoMmeHayeTcs cneAywolMit nopsaokK MOATOTOBKM K
NPOBEACHHUIO UBMEPEHU I METOAOM MOTEHLMANOB NONY3EMEHTA!

- npeaBapuTenbHoe 00Cae10BaHUE KOHCTPYKLIMH;

- BbIOOP Y4acCTKOB M3MEPEHU;

- onpeneneHUe NOJOXKEHUS apMaTyphl HA YH4aCTKE U3MEPEH U,

- BbLIOOD L1ara M3MEpEeHU#;
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- HaHeceHUEe pasMeTKn (M3IMEPUTENbHON CETKM) Ha
NoBepXHOCTL OeTOHa;

- BCKDbITHE 33LUTHOTO €105 6eTOHA A/ NMOAKIIOYEHUS
M3MEPUTENILHOTO Npubopa K apMaType;

- 3a4YMCTKa MECT MOACOEAVHEH Usl BOJILTMETPA K apMaType AJis
obecneyeHH st HAIEXHOr0 NIEKTPUUECKOr0 KOHTAKTa MEXAY HUMMU;

- NpoOBEPKa HaAM4YUA DJIEKTPUYUYECKON CBS3U MeEXAYy
apMaTypHbIM KapKacoM B MECTaX U3MEPEHUI1 U MECTaMH NOACOCANHEHHUS
M3MEPUTEIBLHOrO Npnbopa K apMmaType;

- NOAroTOBKa 6ETOHHO! NMOBEPXHOCTU HA UCCACAYEMOM
Yy4acTKe B MECTaX IPOBEACHHUS U3MEPEHUA;

- MOAKJII0YEHME U3MEPUTENBLHOrO Npubopa K apMarype.

6.2 IlpeapapurensHoe o0caeoBaHMe, BLIOOD yYaCTKOB H3MEpPeHHii
M 1Iara CeTKH H3MepeHMit

[Tpn npensapuTenbHOM BM3yaNbHOM 00CNe0BaHMM 0OpalLaloT
BHMMaHHE Ha Hanuyue ne¢eKTOB 3allUTHOrO c/os 6eToHa, B MEPBYIO
ouyepelb TaKuX, KOTOpble MOTIM ObITh BbI3BaHbI KOPPO3UEH apMaTyphl
(oTcnanBaHMe 3aUINTHONO CNOSt GETOHA, 30HbI «OyXTsaulero» 6eToHa,
TPELLMHBI B 3aLLIUTHOM CJIO€ BO/Ib apDMaTYPHbIX CTEPXHEM, p>XaBble NATHA
Ha noBepxHocTH). C Le/bl0 NOBLIWIEHUS HAAEXHOCTH BhiBIEHUS
He6J1aronoJyyHblX y4aCcTKOB NpeABapuTenbHoe obcnenoBaHue
pPEKOMEHAYETCS NPOU3BOAUTDL C UCMOAb30BAHMEM O0CNEA0BATEILCKOTO
monotka. OcobeHHOEe BHUMaHWE NpU NpeaBapUTESbHOM 06CNEe0BaHU M
caenyeT o6paluaTh Ha y4acTKH, NOABEPXKEHHbIE OOBOAHEHUIO.

BriOpaHHble ans uccneaoBaHU il KOHCTPYKIM Y AEST Ha SIEMEHTbI
(nnuTa, pebpo 1 T.4.).

[Tpu BbIOOPE YYACTKOB U3MEPEHHU I TPUHUMAIOT BO BHUMAHHE THI
M 0CODEHHOCTH UccieayeMoit Xene306eTOHHOH KOHCTPYKUHMHU, €&
apMHUpOBaHUE, TONIMHY 3aLIUTHOTrO cjios 6eToHa, pakTUYecKoe
COCTOSIHME 3alUTHOTO cjos 6eToHAa, HAJIMYKE BHEWHUX aedexToB Ha
NMOBEPXHOCTH, BLISIBJIEHHbBIX NPU NPEeABAPUTENbHOM BU3YaJlbHOM
o6cneqoBaHU M UCCIEAYEMO KOHCTPYKLIMH,

ITo pesynbrataM BM3yalbHOro o6CHAENOBaAHUS C YUYETOM
KOHCTPYKTUBHBIX OCOGEHHOCTEN 0OBEKTa HMCCIENOBAaHUW, €ro
apMHUPOBaHHsl, IPUHUMAIOT PelleHUe O BbIOOpE MOAEIN U3MEPEHU —
1060 BLINONHSIOT BIGOPOUHBIE U3MEPEHHUS B ONMpPEAESIEHHBIX TOUKaX
3/1eMeHTa KOHCTPYKU KM, NMBG0O M3MepeHUs BbLIMOJHSIOT Ha Beei
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MOBEPXHOCTH 3/IEMEHTA C 3apaHee BbIOPAHHbBIM LLIarOM CETKM UBMEPEHUA.
Illar ceTkn MOXeT ObITh Pa3TUYHBIM BAOJb U NONEPEK IEMEHTA.

[Tpu otcyrcTBUM MHGPOPMALMY O TOYHOM TONOXEHN U apMATYPHbIX
CTEPXXHEH U3MEPEHUS BBIMOMHSIOT B MPOU3BONIbHO BbIGPaHHbIX TOYKAX.

BrinonHeHue M3MepeHUH CO CAMIWIKOM OONbLIIMM LLAroM
yBEJMYUBAET BEPOSITHOCTb TOTO, YTO JIOKaNbHBI Yy4yacTOK C
KOPPOAMPYIOLLMM apMATYPHbBIM CTEPXHEM, He OyneT o6HapyxeH. YTo Obl
HE NPONYCTHTb YHACTOK C JIOKANbHOM KOPPO3UE# apMaTypsl 1Iar CETKU
n3MepeHuil 06bIYHO BbIOUpaloT B nuanasoHe ot 0.5 M oo 1.5 m. [lpu
UCCNEeN0BAHUU apMaTypbl B YaCTO apMUPOBAHHBIX KOHCTPYKLUSAX,
HanpuMep B MAUTE NPOE3XKEN YacTH, LWar UBMEPEHU i NPeaABapUTENbHO
NpUHMUMAIOT 0K0J10 1.0 M.

B 3aBuCHMMOCTHM OT pe3yabTaTOB BU3YyalbHOro obGcnenoBaHusl,
BEJIMYKHBI MOTEHLMATIOB U FPaAMEHTOB U3MEPEHHbBIX NOTEH1IMANOB B
COCEAHMX TOUKaX Ha OTAE/NbHbIX Y4aCTKaX KOHCTPYKLIMH MPEABapUTENBHO
BbIOpaHHbIH 11ar CeTKN U3MEpEHUH B npouecce BhiMOAHEHUS paboT
M3MEHSIOT B 0O/bLUYIO MM MEHBILYIO CTOPOHY.

B cayuae, ecan aGconoTHas BeAMYMHA Pa3HULBI U3MEPEHHBIX
3HA4YE€HW NOTEHLUUANOB B COCEAHMUX TOYKAX cocTapasieT 6onee 150 mB,
LIar U3MEpPEeHU# COKpalLaIoT.

[Tpn npaBunbHOM BBIGOpE Wiara ceTKM U3MEPEHUl abconioTHas
BEIMYMHA Pa3HMLIbl U3MEPEHHbBIX 3HAYEHU ! NOTEHLUMANOB B COCEAHUX
TOYKaX, KaK NpaBuio, He N01XHa npessiwiath 100 MB.

[Tpu nccnenoBaHUM KOPPO3UK NPEABAPUTENbHO HAMPAXEHHOM
apMaTypbl B COCTaBHbBIX MO MAJMHe Dankax U3MEpPeHHUs NMOTEHLNANIOB
BbIMOJIHAIOT NO HUXHEMY noscy u pedpy. M3amepeHus noreHumnanos B
TaKUX KOHCTPYKLMSIX CAEAYET BBINOJHATH C Pa3HbIM 1LIATOM MO [JIMHE
Ganku, cryuias war CeTKYM U3MEpeHUH y nonepeyHbix cToikos a0 0.20-
0,25 M. Ilpu 3TOM OAHO HM3MEpPEHUE CeaYeT 0053aTe/IbHO BbINONHATD
HETOCPENCTBEHHO B CThIKE MEXIY COCEHUMU B0Kamu Danku.

HanexHocTs 00HapyXeHWUS KOPPO3IUM KAaXNOT0o OTAEABHOFO
apMaTYpPHOrO CTEPXHS Ha JIOKaJbHOM YYacCTKE MOBbIlIAETCA MPHU
BBINOJHEHUU U3IMEPEHUI HENMOCPEACTBEHHO Hald apMaTypHBIMHU
crepxHamu. [ToaToMy, ecnu NpoBOASTCS AETaNbHbIE UCCAEAOBAHUS, TO
MeCTa BbIMOJHEHUS U3MEPEHUI pEKOMEHAYEeTCsl pacrnoJsiaraTh Haj
apMaTYpPHBLIMU CTEPXHAMMU. [ToN0XEHNE CTEPXKHEH apMaTYPhl Y TONLLUHY
3alUTHOTO €105 6eToHa onpeaessaoT MarHUTHBIM Metoaom no NOCT
22904-93 (cM. pa3aen 5).

Ecau TouHO ycTaHOBAEHO GaKTHUYECKOE MONOXEHUE BCEi
apMartypbl, TO MecTa U3MepeHU# (y3/bl CETKH) PEKOMEHAYETCSH
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pacrnosararb B TOYKax epece4eH sl CTepXXHel apMaTypHoro kapkaca. lns
9TOr0, €C/A¥ UMEETCS] BO3MOXHOCTb HENOCPEACTBEHHOIO JOCTYNa K
MCCAEeAYEMON NOBEPXHOCTH, TOUYKU U3IMEPEHUH pPEKOMEHIYeTCs
NpeABaPUTESIbHO OTMETUTD MEJIOM MY NEPMAHEHTHBIM MapKEPOM.

6.3 IloaroToBKka 6eTOHHOI OBEPXHOCTH K NPOBEACHHIO H3MEPEHHIA.

LenssMy noaroTtoBKy GETOHHON MOBEPXHOCTH K NMPOBEACHUIO
M3MEPEHHUH SBJISIOTCA: yAalleHUe C Hee BEIECTB, NPEeNsTCTBYIOMNX
MOHOOOMEHHOMY NMpPOLECCY HAa rpaHuLEe «OETOH-3JIEKTPOA CPaBHEHUSI»
1 obecneyeHue TpeOYyeMOit TOUHOCTH NO3ULIMOHUPOBaHKS (YCTAHOBKY B
Tpe6YyeMYI0 TOUKY) 3NEKTpOJa CPaBHEHUS.

Ecan Ha noBepxHocTb 6€TOHa HaHECEHO BIarOHENpPOHULIAEMOE
NOKPBLITHE, TO 3TO NMNOKPHITHE B MECTaX NPEACTOALMX U3MEPECHUM
MONHOCTBIO yAansiioT. Pazmep OuUMLLEHHOrO y4acTKa B KaX10# TOouKe
M3MepeHHUs N0MKeH ObITh He MeHee 5x5 cM. PekoMeHayeMble TeXHHdeCKne
CpeAcTBa A OMMCTKKM yKasaHbl B pasaene 5. Ilpu pazMmeTke ceTku
M3MEPEHMH KPACcKOW, MECTO HENMOCPEACTBEHHO! YCTAHOBKHU 3/1€KTpoaa
CpPaBHEHMs HE OKpalliMBaloT.

Pa3meTky ceTkn M3MepeHUit BBIMONHSAIOT B Cliy4ae, eciiy 6e3 Heé
He MoxeT ObITb obecneyeHa TpebyeMast TOUHOCTb NO3ULLMOHUPOBAH U
9JIEKTPOAa CpaBHEHUS Ha NOBEPXHOCTH BHIOpPAHHOro yuacTka.
PekomMeHayeMble TEXHMYECKHME CPEACTBA ANl HAHECEHUS pa3MeTKH
yKasaHbl B pasjaene S.

[Tpy HEO6XOANMOCTH BHITIOTHEHUSI HECKONbKUX CEPUIt UBMEPEHU I
MOTEHLUMaNOB B OAHOM U TOM Xe KOHCTPYKLIMU B TEYEHHUE ONPEAENEHHOTO
nepuona BPpEeMEHM pPa3METKY CETKM M3MEPEHHUMN BBLINMOJHSAIOT C
MCMOJIL30BAHMEM CTOMKMX TAKOKPACOYHBIX MATEPHAJIOB.

6.4 IloaxioyeHHe BOJILTMETPA K apMaType.

[TooknioyeHue BOJBTMETPA K apmaType TpebyeTcs npwu
BbITIONHEHNU W U3MEPEHM I NOTEHLIMANOB OAHUM 3JIEKTPOAOM CPaBHEHUS
(cM. pasnen 7).

[TonoXuTENbHBINA NONIOC BOABTMETPA MPU IOMOLUM NPOBOAA,
OCHaLIEHHOTO COOTBETCTBYIOIMMHU Pa3beMaMH, NOAKIIIOYAIOT K apMaType
WM K BbICTyNAOW MM U3 6ETOHA METAIIMYECKUM BJIEMEHTAM, HalpUMep
K 3aKNaHbIM AeTansiM. BaxHo, 4TOObI MeXAY 3/IEMEHTOM, K KOTOPOMY
NPOU3BOAMTCA NOAKIIOYEHHKE, U UCCIIEAYEMON apMaTypo#i CyliecTBoBana
HallexXHasl 3JieKTpuueckas cesa3b. Hanuune anekTpuueckoi cBs3mn
YCTAaHABJIMBAIOT UBMEPECHHUEM BJIEKTPUUYECKOIO CONPOTUBICHNA MEXNY
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apMaTtypoit ¥ METa/NTUYECKUM BNEMEHTOM, K KOTOPOMY NMPOU3BOAMTCS
NoaKnIoUeHHUE,

Ans noakawyYeHUss NpoBoAa K apMaTrype UAM ApYromy
METANNIMYECKOMY DBJIEMEHTY B OONBLIWIMHCTBE caydaeB yaobHO
UCNO/Nb30BaTh OBICTPOCBEMHBIH 3aXHWM «KpOKoAWI». MoOXHo
NPUBapyBaTh AW NPUNAUBATL K apMATYPE AOMOJHUTENLHBIE DIEMEHTHI,
obneryatouiue NOAKNOUEH UE MTPOBOJA.

MeTann B MeCTE NOAKNIOYEHHS OYMILAOT OT OKUCIOB 10
MeTalnuyeckoro 6iecka MEXaHUUYECKUM cnocoboM. PexoMenayemelie
TEXHUYECKUE CPEICTBA Ui OUMUCTKM META/Ia B MECTe MOAKIIOYEHUSA
npubopa ykasaHb! B pasaene 5.

[Tpn HekauecTBEHHOM MOAKIIOYEHUHU K apMaType NPOUCXOAUT
uckaxeHune (M3MepseMble 3HAYEHUS MNOTEHIMAJOB CMEILAIOTCS B
MOJIOXKHUTENbHYIO CTOPOHY) BCEX 3HAYEHUi1 TOTCH L HANI0B, KOTOPOE MOXKET
JIOCTUTATh CyleCTBEHHBIX BesimuuH 100 MB u 6onee.

Ans noaknioyeHus BOJAbTMETPA K apMaType, Haxoasilueics B
GeToHEe, MOXET NOTPeOOBATLCS BCKPLITHE (paspylleHte) 3a1UMTHOTO C108
6eToHa. 1o OKOHYAHUM U3MEPEHW MOBPEXACHHOE MECTO 3aLLUTHOTO
cjlosi 6€TOHA BOCCTAHABAWBAIOT ObICTPOTBEPACIOIIUMU COCTABAMM,
obnafgalouIMMM xopoluei aareaneit K 6eTOHY, HE HUXE MO NPOYHOCTH,
BOJOHENPOHHULIAEMOCTH U MOPO30CTOMKOCTH 0ETOHA KOHCTPYKLIMH.

[Tpy ncenenoBaHnMM KOPPO3UU NPEABAPUTENBHO HANPAXKEHHOM
paboyeil apMaTypbl, 3JIEKTPUYECKU HE CBSA3AHHON € KapKacHoO#
apMaTypoii, cieayeT NoAak/aouyaTh NpuboOp K aHKepam UCCAenyeMOi
apMaTypsl.

B XOHCTPYKUMAX, COCTOSILUX UX HECKOJbKHUX 3J1EMECHTOB,
UMEIOUIMX OTAENbHBIE, BJIEKTPUYECKK HE CBA3AHHbIE MeXNy coboit
apMaTypHble KapKachl, HaNpUMep B NPOAETHBIX CTPOEHURX COCTOSILMX
U3 NANUT, 06bEeANHEHHBIX DETOHHBIMU LIMOHKAMHK, NOAKIIOYEHUE
npubopa cnenyeT BbHINOJAHATL MHAMBUAYANLHO K apMaType KaxXaoi
NANTH,

[Tpu HeoOXOAMMOCTH BBITIOTHEHUST HECKOILKUX CEPUI1 UBMEPEHMU
NOTEHKANOB B OAHOM M TOM Xe KOHCTPYKLINH B TEUEHHUE ONPEAEICHHOrO

nepuoaa BpeMEeHHU CaeayeT noaxKnoyaTh BOJBTMETP K apMaType B OAHHUX
N TEX XK€ TOUYKaAX.
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6.5 IoaxioueHue BOJABTMETPA K 3JIEKTPOAAM.

OTpHuaTe/NbHblil NOAIOC BONBTMETPA NOAKIIOUYAIOT K KOHTaKTY
LEHTPaNbHOTO CTEPXHS 3EKTpoAa CPaBHEHUsI NPU NOMOLUM NpPOBOAa,
OCHalLleHHOTO COOTBETCTBYIOLMMHU Pa3beMamH.

Ecnu naMepenusi NpoBOAST C UCNONb30BAHUEM ABYX 3JIEKTPOAOB
cpaBHeHHUs (cM. pasaen 7), NONOXUTENbHBIA MONIOC N3MEPUTENLHOTO
npubopa NoAKII0YaIT KO BTOPOMY 2JIEKTPOLY.

7. BoinosiHeHHe H3MepeHuU

7.1 Obecneyenmne cTabUALHOTO HOHOOOMEHHOTO MpoLECCAa MEXKAY
3JIEKTPOJIOM CPaBHeHUs U GeToHOM.

[Tpn BLINOAHEHUN U3IMEPEHUH MOTEHLIMANOB HEOOXOAUMDI
JOCTaTOYHbIE YCNOBMS A5 CTaOMIBHOrO HOHOOOMEHHOro mpouecca
MEXAY 3/1EKTPOAOM CPaBHEHMUs M MOBEPXHOCTbIO GeToHa. [ns 3Toro
MeXay mnopucTtoid npoOKoi 3nexTposa M OGETOHOM cO3aaloT
3JIEKTPONIUTHYECKN A MOCTUK, NPU NOMOULIM OAHOW MM HECKOJNbKUX
YBJIQXXHEHHbIX FyOOK U3 37aCTMYHOrO NeHoNnoanypeTaHa (MOpoaoHa)
NPONMTAHHBIX CMa4MBaIOUIEH XUAKOCTbIO. B BonbLuinHCTBE cyyaes
LOCTaTOYHO MCNOJIb30BaTh OAHY ryOKY, 3aKpenjieHHYIO Ha CTakaHe
9JIEKTpOJa CpaBHEHMUs CO CTOPOHbI NPOOKH.

KHAKOCTb 11 CMa4uBaHMs ryOKM JIO/IXXHA XOpOLUO NMPOHUKATh B
OETOH U He COAEePXKaTh BELLECTB, BbI3bIBAIOILMX KOPPO3HMIO ApPMATYDPEI MK
YCKOpEHHUeE NerpafjallMOHHbIX NpoueccoB GeToHa.

Ins cmayvBanus ryGKM MOXHO ucnoab3osath 0.5% pacTtBop
SKMAKOTO MOIOLLETO Cpe/IcTBa B NpecHo# Boae. [1p1 HU3KKMX TeMNepaTypax
meHee +10°C B pacTBOp /Ui cMauMBaHusa ry6KM MOXHO A00aBAsATh N0
15% cnupra.

B xone BLINONHEHNS] U3MEPEHHU I CleAyeT NOANEPXUBATh ryOKY BO
B/I2XXHOM COCTOSIHUM MYTEM MEPHUOANYECKOTrO CMaYUBAHMUS.

7.2 IlpensapuTesbHOe CMaYMBAHHE MOBEPXHOCTH DeTOHA.

[MpeaBapuTeNbHOE CMaunBaH e NOBEPXHOCTH GETOHA YMEHbLIAET
COTPOTHUBIIEHHE 3IEKTPHYECKO LIeNY apMaTypa — 3/1€KTPOA CPaBHEH U
K NO3BOJISIET YMEHbIIMTbL BpeMsl, HeoOXxoanMoe ans ctabunusaumnu
nokasaHui npudopa Npu BbINOJHEHUM U3MEPEHHUA.
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[Torpe6HOCTL B NpeaABapUTENLHOM CMaYUBaAaHUU GETOHHOM
TIOBEPXHOCTH ONPEAENSIIOT C/EAYIOLIUM 06pa3oMm:

- BonbTMETp NOAK/IIOYAIOT K apMaType W 2JIEKTPOAY CPaBHEHMUs
COT/IaCHO PEKOMEHALUAM, H3/I0OXKEHHBIM B pasaeie 6.

- DneKTpoA CpaBHEHUS C YBNaXHEHHO# ryOKOH YCTaHaBAWUBAIOT
Ha MOBEPXHOCTb OETOHA HEMOABUXHO.

- Yepes 15 cekyHAa nocjie yCTAHOBKY 3J1€KTPOAa CHUMAIOT
NoKa3aHusl BOJbTMETPA.

- Bropoe nokazanue BONBTMETpa CHUMAIOT YepE3 S MUH. DleKTpon
CPaBHEHMs NpU 3TOM AOJXEH OCTAaBaThCS HEMOABUXHBIM Ha
NOBEPXHOCTHU GeToHa.

- CYMTAIOT, YTO MPEABAPUTENILHONO CMauyMBaHUsSI MOBEPXHOCTH
6eToHa He TpebyeTcs B cayyae, ecn aGCoONIOTHAS BEMMYMHA Pa3HULIbI
MEXAY NEPBbLIM M BTOPbIM NMOKA3aHUSIMU BOJILTMETPA HE NMpPEBHIILIAET
20 mB.

Kak npaBuno, npeaBapuTeNbHOE CMaYUBAHUE MOBEPXHOCTH
6€TOHa BHINOAHSAIOT pa3bpbI3TMBAHUEM pacTBOpa NpPU NMOMOILM
NEepeHOCHOro ONPLICKUBATENS C pydHbiM npusoaom no FOCT 22999-88,
a TakK Xe NMpOMaK¥BaHUEM NOJUNPONMUICHOBBIX IYGOK NPONUTAHHBIX
PacTBOPOM, MCNOJb3YIOUIMMCS A CMayMBaHUA ryOKHU anexTpona
CpaBHEHHUS.

M3MepeHuss nMOTEeHUMANOB BHIMOJHAT MOCJE TOTO, KakK
HaHECEHHbIH Ha UCCIeAYEMYIO MOBEPXHOCTD PAacTBOD BMNUTaNcs B GETOH.

MpakTuyecku, B GONBIUMHCTBE clyyaeB NpU OOGHMIBHOM
NpeABapUTENbHOM CMauYyMBaHUM Pa3OpbLI3TMBAHMEM pacTBOpa
crabuan3auusa nokasaHuit BONbTMETPa HacTynaeT yxe yepes 10-30
CEeKYH/.

B cnyyae ecnu ang nposeaeHus uaMmepeHuit tpebyercs Gosee
WHTEHCHUBHOE NPEABapUTENbHOE CMAunBaHUe, TO K IOBEPXHOCTH 6eTOHA
B MECTax M3MEpPEHUH 3apaHee Ha HYXHOE BpeMs 3aKpenadioT
NPOMUTaHHbIE PACTBOPOM NOAMMPONUIECHOBLIE ry6Ku. [yOKku ynansior
1ocne BbINOJAHEH WS UBMEPEHUH,

[penBapuTenbHOE CMayMBaHMeE NOBEPXHOCTHU GETOHA NPOBOAUTCS
110 TEX NOp, NOKa NOKa3aHUs BONbTMETPA, MOAKIIOYEHHOTO K 3/1€KTPOAY
CPaBHEHHUS U YCTAHOBNEHHOMY B TEYEHUHU 5 MUH HETMOABUXHO Ha
NOBEPXHOCTb OETOHA, OYAYT MEHATLCS MeHee YyeM Ha 20 MB.

Ecnu npeaBapuTeNbHbIM CMauMBaHWEM He yaaeTcsi JOOUTbCA
cobnioaeHns TpebGyeMoro yCloBUs, TO 3TO MOXET CBUAETENbCTBOBATh
Anb6o 06 oO4YeHb BBICOKOM DJEKTPHUYECKOM COMPOTUBAEHUM
M3MEPUTENLHOTO KOHTYPA MO OTHOLUEHUIO K BHYTPEHHEMY BXOAHOMY
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COMpPOTHUBAEHMIO BOJBTMETPA, NPU KOTOPOM He obecneynBaercs
JIOCTOBEPHOCTL U3MEPEHHS NOTEHLIMANA, TMBO O HANMYUM BIYXAAIOILUX
TOKOB, MCKaXKAI0LMX CYNThIBACMBIE 3HaYEHUs. B nepBoM cnyuae MOXHO
PEKOMEHAOBATL MPUMEHUTD BOJLTMETP C €LIE 60J1ee BHICOKUM BXOAHBIM
conpoTuBaeHHeM. Bo BTopom ciiyyae npuMeHeHHe MeToa NoTeHMana
NONY3/IEMEHTa HE PEKOMEHAYETCS,

7.3 Mi3Mepenue TeMneparypsl.

TemnepaTypa 3/1€KTpoAa CPABHEH WS BJMUSET Ha ero COOCTBEHHbIH
NoTeHLUHaN, YTO TpebYyeT KOPPEKTUPOBKY U3MEPEHHBIX 3HaueHui. s
Pa3sNMUYHBIX 3JIEKTPOAOB CPABHEHUS 3TO BAUSHUE TEMNEPATyphl
Pa3nNnyHo.

[Torenumnan MeaHo-cynnhaTHOrO 3AEKTPOAA CPABHEHUS 3ABUCUT
TOMBLKO OT NEKTPOXMMUYECKOTO PAaBHOBECUSI MEXIY MENbI0 U HOHAMU
Meau B pacTBope. [1ns Menu B HachILLIEHHOM pacTBope cyabndaTa meau
(CuSO,) 3TO paBHOBECHE HECHJIBHO 3ABUCUT OT TEMNEPATYPH M
HaCBIILEHHOCTH PacTBOPa MEAHOr0 KYNopoca, YTO AE/IaeT €ro HaaeKHbIM
WMHCTPYMEHTOM 115l U3MEPEHUs ioNs noTeHManos. B amanasone ot +3°C
[o +46°C noteHuuan MeaHO-cy/1bGhaTHOrO 3NEKTPOAA CpaBHEHUA
u3MeHsieTcs B cpenHeM Ha 0.9 MB Ha oauH rpanyc Llenscus. Cpentue
BEJIMYUHBl CMELEHUS NOTeHUNaNa MeaHO-cyNbGhaTHOro 37eKTpoaa
CPaBHEHMSs B Pa3/IMUHbIX AMaNa30HaX TEMNEPATYp OTHOCHTENbHO
Temnepatypbt +22°C npuseneHst B Tabnuue 1.

HenocpeacrseHHOe M3MEpEHME TeMIepaTyphl 3J€KTpoja
CPaBHEHMUS!, KOTOPbI HE SIBASETCS OAHOPOAHLIM TENOM, 3aTPYAHHUTENLHO.
B CBSI3M C 3TUM, NPU NPOBEACHU Y U3MEPEHMI OTEHLINANA MOy /IEMEHTA
NPUHUMAIOT MepPbI, 4TO 6bl TEMNepaTypa BO3AyXa M TeMmeparypa
9/1EKTPOAA CpaBHEHHU s 6bl1a OWHAKOBO.

[na aTtoro nepen npoBeAeHUEM W3MEpPEHUH BhIpaBHUBAIOT
TEMNEepaTypy 31eKTPOAA NYTEM BLIAEPXKKH IO Ha BO3YXE OKOJI0 Y4acTKa
NpEeACTOAWMUX U3MEPEHUN. BpeMs BbIAEPXKH 3aBUCHT OT Pa3HOCTH
TEMNEPATYphl, PH KOTOPOil NPOBOANIACH TPAHCTIOPTUPOBKA 3NEKTPOAA,
¥ TEMNEpaTypbl B MECTE U3MepeHUit. Kak npaBusio, Ans BEIpABHUBAHHUSA
TEMMepaTyphb! 3J1€KTPOAa, NOCTATOYHO €ro BhIAEPXKK Ha BO3JYyXE B
TeueHue 20-30 muH. [Tocne BbipaBHUBAHUS TEMIEPATYPh! 3/1€KTpoaa
NOCTaTO4HO GUKCUPOBATH TONLKO TEMMepaTypy BO3AyXa Npu
BBITTOJIHEHU U U3MEPEHUA.
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Ta6bnauua 1 — 3aBUCMMOCTH CMEILEHHUS MMOTEH LMa1a MEAHO-
cynbGaTHOrO 31EKTPOAa CPaBHEHMS B Pa3NNYHbIX AXanNa30HaxX
TeMIepaTyp OTHOCHUTENbHO TemnepaTyphbi +22°C

Temnepatypa, °C CMeleHue notexnuuana, MB
-16
22 0
36 +11
46 +24

I1pn npoBeAeHUU U3MEPEHUIT He clenyeT AepXaTh 3JeKTpoa
TONBIMM PyKaMU 3a KOpHyc, TaK Kak 3TO MOXET NPUBECTH K €ro
JIONONHHUTEILHOMY Harpesy.

H3mepeHuns pekoMeHayeTcsl BHIMOMHATL BO Bpems, Koraa
TeMmnepaTypa Bo3ayxa Hanbosiee ctabuibHa.

[MepMOAHYHOCTE U3MEPEHUS TEMNEPATYPhl BO3AyXa BO Bpems
BHINOJIHEHUS PabdOT NOTEHUMANOB 3aBUCUT OT NPOAOIXKHUTENBHOCTH
n3Mmepenuii. Kak npasuno, noctaTouHo 3adbukcupoBaTh TeMNeEPaTypy B
Hauajie ¥ B KOHLE U3MEPEHHUIA.

TemnepaTypy uamepsioT B rpanycax Llenbcusi ¢ Tounoctbio 1°C n
3aMUCHIBAIOT B NPOTOKOJI UBMEPEHUH.

7.4 I3mepenne NOTEHUMANA C MCTIOIb30BAHKEM OXHOTO 3JIEKTPoJa
cpaBHenus (Merox 1).

Merton 1 siBAsieTCS OCHOBHBIM METOAOM MU3MEPEH WSl NOTEHLIMANOB
NoJiy3seMeHTa B XKeje306eTOHHbIX KOHCTpyKUusix. MU3MepeHune aTum
METOAOM BLIMOJIHAIOT MYTEM YCTAHOBKM 3J1IeKTPOA2 CPaBHEHHUS
NOAKNIOYEHHOTO K OTPULIATENLHOMY NOMIOCY BOJIbTMETpa Ha GETOHHYIO
NOBEPXHOCTb YEPe3 yBAAXHEHHYIO Iyoky. [TosoxuTenbHsblil noawoc
BOJIbTMETPA MNpPU 3TOM MNOAKJIIOYAIOT K apMaType COriacHo
pexoMeHaauunsm pasgena 6. Cxema uaMeperus no meroay 1 nokasaHa Ha
PUCYHKE 2.

CHsiTHE NoKa3aHMH BOJIBTMETPA BbIMOJHSAIOT M10C/1E CTAOMNIU3ALMHU
nokaszaHui npubopa. [TokasaHus cuuTaloT cTabUIBHBIMY, ECIM OHHU
OCTalOTCS! HEU3MEHHBIMU B TEEHUE HE MEHEE 15 CEKYHA MPU U3MEPEHHSAX
B pexXume paboThl npubopa ¢ AMCKpeTHOCThIO 1 MB.

3anuch U3MEPEHHOK BEJIMYMHBI NOTEHLMANA JONYCKAETCS
BBITOJNHSATH C OKPYIVIEHUEM M3MepeHHOoM! BeauunHbl no 10mMB. 3anuch
MOJYYEHHbIX 3HAYEHUA BEdETCS B MUJJIMBOJbTAX C YKa3aHHUEM
NOJISIPHOCTH.
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Pucynox 2 — Meroa 1. lMoaknioyenme nepeHOCHOTO MEAHO-
cynb}haTHOro 3/1eKTPOAa CPABHEHUS K OTPHLATENLHOMY MOAIOCY
W3MEPUTENBHOrO NpUBOpa, apMaTyphl — K NONOXKUTENbHOMY NOJIOCY

Ecau npu BoIMOMHEHUHM M3MEPEHUH MO 3apaHee pa3MEYeHHO#H
ceTke abcoJloTHasa BEJIMYMHA Pa3HULB U3MEPEHHBIX 3HAUYECHUH
MOTEHLMANOB B ABYX COCEAHMUX TOUYKax cocTtasasieT Gonee 150 mB,
BLIMONIHSAIOT NONOAHWUTENbHOE W3MEPEHWE NOTEHLMANa B
NPOMEXYTOYHOW TOYKE, PACNOJOXEHHON nocepeAuHe OTpe3Ka,
COCAMHSIIOLIENO 3TU TOUYKH.

[Toche 3apeplueHUsl CEPUK UBMEPEHU I, BLIMOJIHEHHBIX C OAHOTO
M TOTO Xe€ MOAK/IIOYEHHUS K apMmaType, CAEAYeT CAENAaTh KOHTPOJIbHbIE
NOBTOPHbIE U3MEPEHUS B TPEX - MATHU TOUKAX, U3MEPEHHUS B KOTOPbIX
BBIMOJHANOCH B Hayane cepuu. DTO HEOOXOAMMO AN KOHTPOJS
CTabUABHOCTH U3MEPUTENLHON LIENU Ha NPOTAXEHUU BCErO BPEMEHMU
BBITTONTHEHUSI CEPUU U3MEPEHHH.

Ecau pazHnua Mexay 3HaueHUsAMU NOTEHUMANA B ONHUX 1 TEX Xe
TOYKax U3MEPEHHBIMU B Hayajle U KOHLE MU3MEPEHUH HE MpEBBILIAET
+10MB, cTabuNbHOCTL K3MEPHUTENBHONH  UENMMU  CUYMTAIOT
YAOBJETBOPUTENLHOM.

B npoTuBHOM ciyyae cneayeT NPOBEPUTHL COCTOSTHUE BJIEKTpoaa
CpaBHEHUS] U COCAMHUTENbHbBIX IPOBOAOB, HAAEXHOCTb 3NEKTPUUECKUX
KOHTaKTOB B MECTaX NOAKIIIOYEH U1 K apMAaTYypPe, BOJILTMETPY U 3/1EKTPOLY.
[Mocne npoBepxku 00OPYNOBAHUS CACAYET BHINMOAHUTDL NOBTOPHbBIE
U3MepeHus.
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7.5 W3mepenue noTeHUMala ¢ UCHOJIb30BAHHEM JIBYX 3JEKTPOJOB
cpaBHenus (MeToxn 2).

MeToa 2 ucnob3yIOT B CIyYasx, KOraa OTCYTCTBYET BO3MOXHOCTD
MOAK/IOYEHHMS K apMaType Uau TpeGyeTcsl NONYYUTh TONLKO BEJIMUMHY
rpaaneHTa NOTeHUHaNa B ONHOH TOYKE OTHOCHTENLHO NOTEHLHANA B
JpYroi Touke uaMepeHusi. MeToa MOXET NPUMEHSITLCS B TOM Yuche, 1S
KOHCTPYKLM# NPONETHBIX CTPOCHMU i1, B KOTOPBIX UMEIOTCS! 3/IEKTPHUUYECKU
He CBsi3aHHbIE apMaTypHble KapKachl.

[Mpu BbIGOpPE MeTona MUCCNEAOBAHUN CNEAYET YYUTLIBATH, YTO
OTHOCHUTE/IbHAsI MOTPEWUHOCTb M3MEPEHHt rpagMeHTa NOTEHLHAIOB MO
MeToay 2 (1ByMs DJIEKTpojAamMu) B ABa pa3a Gonblie, yeM no meroay 1
(OIHUM 3IEKTPOLAOM).

[Mpn n3mepeHunsx metrosom 2 o06a nonioca BoAbTMETpa
NOAK/IOYAIOT K ABYM 3JEKTpPO/laM CpaBHeHMsi. Cxema u3MepeHus no
MeToay 2 NoKa3aHa Ha pucyHke 3. [IoAroTOBKY 3/1€KTPOA0OB CPaBHEHUS K
U3MEPEHHUSIM NPOBOAST COrIaCHO TpeboBaHUsM pa3aena 5.

Pucynok 3 — Meton 2. Tloakniouenye oAHOTo NEPEHOCHOTO MEIHO-
cynbaTHOrO 31EKTPOAa CPABHEHUS K OTPULIATELHOMY NMOJIOCY
M3MEPUTENbHOro Npubopa, BTOPOro NEPEHOCHOrO MEAHO-CYNbdhaTHOro
3JIEKTPOAA CPABHEHUS K MOJIOXNTENLHOMY NOJMIOCY

Wamepenns nByMst 31eKTpoaaM ¥ NPOBOAAT M0 OHO#M U3 IBYX CXEM:
Cxema 1 (c 6a30BbIM 3J€KTPOAOM). DAEKTPOL CpaBHEHMUS,
NMOAKJIOYEHHBI K TMOJOXUTENbHOMY MNONIOCY BOJIBTMETpA,
YCTaHaB/JMBAIOT HEMNOABUXHO Ha OETOHHYIO NOBEPXHOCTb Yepe3
YBJIQXXHEHHYIO ryOKy U HE EPEMELLIAIOT 32 BCE BPEMsl NPOBEACHUS CEPU M
U3MEpeHni. DTOT 3nekTpoa ssaseTcss 6a3oBbiM. [Ipn BriGOpe Touku
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YCTAaHOBKM 0a30BOTO 3JEKTPOAA ClEAyeT PYKOBOACTBOBATHCSH
pe3ynsTaTaMu BU3yanabHOro o6cnefoBaHUs 3alUTHOTO cilosl GETOHa,
pe3ynbTaTaMu BCKPLITUSI apMaTyphl U Ap. Bropoit anekTpoa cpaBHeHus,
MOAK/IIOYEHHBI K OTPNLATENbHOMY NOJIOCY BOALTMETPA, YCTAHABIUBAIOT
[U1S1 BBITIOJIHEHHS U3MEPEHUH B MHTEPECYIOLLIME TOYKH KOHCTPYKLIMH,

Cxema 2 (nocjenoBaTeibHble u3MmepeHus). UamepeHus
BBIMOJIHAIOT, NEpeMelliasi NONEPEMEHHO 062 31eKTpoaa CpaBHEHUS OT
ORHOWM TOYKH K ApPYroi.

IMpu BeINONHEHUN U3IMEPEHUH MO cxeMe 2, KOHTPOJAbHBIE
NOBTOPHbIE UIMEPEHUS HE BLINOJHSIOT.

CHsiTHe NOKa3aHUii BOABTMETPA U 32MUCh U3MEPEHHBIX 3HAYEH U
OTEHUUANOB N0 METOAY 2 BLIMOMHAIOT, aHANOTMYHO MeToay 1.

7.6 U3zmepenne noTeHunana c npeaBapuTeIbHON NMojspu3anueit
(meTon 3)

MeTon ocHOBaH Ha CNOCOOHOCTM cTainu, Haxoaslueihcs B
NacCUBHOM COCTOSIHUM, COXPAHATL ONpeAceHHOe BPeMsS NOTeHUUan
NOJIOXHUTENBHOrO 3HaKA NMOoc/e NOASAPU3AUNY OT BHELIHETO UCTOYHUKA U
OTKJIIOYEHUS TOKA. B NpoTHBHOM ciyyae, nociie OTKIIYEHUs: ToKa
BEJIMYMHA MNOTeHUHana OBICTPO BO3BPALAETCA K HCXOAHBIM
OTPUUATENbLHBIM 3HAYEHUAM CTAllMOHAPHOTO NOTEHLMaNA.

JlaHHBI METOA MPUMEHUM B TOM CJIyyae, €Ci¥ CONPOTUBICHHUE
6eToHa Ha u3MepsieMOM ydyacTKe He npesbiiuaeT 100 kOM. DTo xapakTepHO
nnst 6eTOHa, HaxoAsIUerocss B BO3AYIUIHO-BAAXHBIX ycnoBuax. Ans
U3MeEpeHUt Ha CyxoMm OeTOHe, KOoraa COMpoTHUBIEHUE Ha U3MEPSEMOM
yuyacTtke npesbiinaet 100 kKOM, 3TOT METOR HE UCIIOJb3YIOT.

[lpu uccnenoBaHuUsAX No METOAY 3 MCNONAL3YIOT MEAHO-
cynbdaTHbIR 3A€KTpOA CpaBHeHUSA. [IONONHNTEABHO NPYU BLIMOAHEH AU
U3MepeHU it NoTeHUnaa ¢ NpeABapuTelbHOM noaspusauneit Tpedyercs:

- WCTOYHHKK NOCTOSIHHOTO TOKa HaNpsiXEHUEM Ha KnemMmax 6-12
B (akkymynsTopHast 6aTapesi, BBINpIMUTEND),

- BOJILTMETP C BHYTPEHHUM CONPOTUBAEHUEM He MmeHee 10 MOMm
NO3BOJIAIOLINHA U3MEPATH BEMUYMHY NOTEHL HaNa B nHTepBaie 11 B ¢
TOYHOCThIO He MeHee 10.01 B,

- OMMETP NO3BOMSAIOLINI U3MEPAThL BEIMYHHY CONPOTUBIEHUE B
uHTtepsane ot 10 Om a0 100 MOwMm,

BMecTo BONETMETpA 1 OMMETPa MOXHO UCTIO/NL30BaTh MYJIETUMETD,
obnanaoLnii TpebyeMbIMU apamMeTpami.

[MpuHuunuansHas cxema W3MEPEHU NpUBeacHA HAa PUCYHKE 4,
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Oran [. M3mepenne COMpOTHBIEHHS

HCTOYHHUK NOCTOAHHOFO

Oran II. INToaapusauus

BonsT™eTp

PucyHok 4 — Meton 3. U3mepeHue NoTeHLHaNA C [TPEABaPUTENbHOM
noasipusaumen
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[ToaroToBxy K M3MEpPEHUSIM NMOTEHLMANA C MPEABAPUTENbHOM
noasipusauMeit BoIMOMHAIOT B TOM Xe NMOCAef0BaTeNIBHOCTH, KaK Y NpHU
U3MEpEHUSIX NOTEHUUANOB [ONY3IEMEHTa ¢ KCNONb30BAHUEM OLHOTO
3J1eKTpoJa CpaBHEHUs o MeToay 1.

OnauH U3 COEAMHUTENBHBIX NPOBOAOB NMOACOEANHSIOT K apMaType,
O4YMIIEHHOW OT OKHUCNOB COTrjacHo pasaeny 6. Jipyroii nposoa
NOAKIIIOYAIOT K BNEKTPOAY CpaBHEeHUs. Mexny apMaTypo#i U 3AeKTPOAOM
CPaBHEHMS MNOAKIIOYAIOT OMMETD. DNEKTPOA CPAaBHEHUsl YCTAHABANBAIOT
Ha nMoBepxHOCTU 6ETOHA Hal apMaTypHbIM cTepXHeMm. U3mepsioT
3/IEKTPUYECKOE CONPOTUBIIEHUE LIENU «3/1EKTPoA — OETOH — apMaTypar.

Ecan conporusnenne He npesntimaetr 100 xOm, oTkniovaiot
OMMETP Y MOAKNIOYAIOT UCTOYHUK NMOCTOSTHHOTO TOKa. [10N10XHUTENbHBI’
NnoN0C UCTOYHUKA TOKA NOAK/IIOYAIOT K apMaType, OTPULIATENbHbI i
NnoJ0C MNOAKIIOYAIOT K 3/1€KTPOAY CPaBHEHUS U B TeyeHue 1 MUH
NoASPU3YIOT CTA/IbHYIO apMaTypy aHOLHBIM TOKOM.

3aTeM MCTOYHMK TOKAa OTK/IIOYAlOT W MOAKJIIYAIOT
NOJIOXHUTENbHBI NMOMIOC BOALTMETPA K apMaType, OTPULIATEIbHBIA NoJIOC
NOAKIII0YAIOT K 371eKTpoAy cpaBHeHus1. Hepes 0.5; 1; 2 1 3 MuHyTHI Nocne
OTKJI04EHUS] UCTOYHMUKA TOKA U3MEPSIOT BENMUMHY NOTCHLMANA.

Ecnu 3a 1 MMH noTeHuMaN NOHU3UTCSA He GoJlee YEM 110 HYJIsl BOJIBT,
CYMUTAIOT, YTO CTajbHas apMaTypa B OETOHE HaXOAMUTCA B MACCUBHOM
cocrosiHuu. [Ipu Gonee GbICTPOM criane NOTEHUMANa CTajlb aKTUBHA —
BO3MOXHO KOPPO3MOHHOE MOPAXEHUE apMaTyphl,

Mertoa 3 siBnsercs 6onee TPyAOEMKHUM, M0 CPABHEHUIO C METOIOM
1. Metoa 3 pekoMeHAyeTCs MCNoJib30BaTh Ha OTAENbHBIX yyacTKax
KOHCTPYKLIMM A1 YTOUHEHUS HAJIMYUSA WJIM OTCYTCTBMS NpPOLIECCOB
KOPPO3MM apMaTypbl, B CAy4YasiX, KOraa METOAOM | He yaaeTcs ¢ BLICOKO
CTENEHbLIO BEPOSITHOCTM BTO YCTAaHOBUTb, HalNpuUMep, B 30HaXx
HEONpEAENEHHOr0 COCTOSTHUS apMaTyphl (CM. paszen §).

8. O6paboTKa, aHAIN3 H NPeJCTABIEHNE Pe3Y/ILTATOB H3MEPEHHIA

8.1 JlaHHblie nony4yeHHble NPU U3MEPEHUAX odopMAasioT
npoToKosoM. [IpoToKON AONXEH COAEPXATh Ha3BaHUe oObEKTa
uceneaoBaHus, ATy U3MEPEHU I, TOTOAHBIE YCIOBUS, TEMNIEPATYPY, TUI
3JIEKTPOJa, ONUCAHME MECTa MOAKIIOYEHNUS BOJIBLTMETPA K apMaType U
TaGAMULBl UCXOAHBIX NAHHBIX C BEIMYUHAMU NU3MEPEHHBIX MOTEHLMANOB.
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8.2 Ecnn TemnepaTtypa W3MEPUTENLHOTO 3€KTPoaa CPaBHEHUS
BBIXOAMUT 3a AManazoH 22.2 +5 °C, To UCXoAHbIE AaHHble B NPOTOKONE
KOPPEKTUPYIOT C YUeTOM TeMnepaTyphl. B ananasoune temnepatyp ot 0
no +50 °C temnepatypHblit Ko3dIUUMEHT ANd MeEAHO-CyNAbhaTHOro
anexrpona npuHumait k = 0.9 MB/°C.

KoppekTnpoBky nanHslx npoussoasT no ¢popmyne (1):

9,=¢-(222-1)xk )]

Tie @ — CKOPPEKTMPOBAHHOE 3Ha4YeHHe noTeHunana, MB;
(¢ — UCXOQHOE 3HaYeHHE NoTeHMana, MB;
t, — TemmnepaTypa 91eKTpoAa CpaBHeHUsl NPU U3MepeHuUsx, *C;
k, — TemnepatypHblit K03(pHUUMEHT 31€KTPOAR CPABHEHHU.

8.3 lNpu Mcnonb30BaHUU 3MEKTPOAA CPABHEHUS OTJIMYHOTO OT
MelHO-Ccynb(haTHOrO MPOM3BOAAT NEPECYET UCXOAHBIX AaHHBIX B
9KBHUBaNEHTE MEAHO-CYNb(}ATHOrO 3EKTpoaa.

8.4 TlonyyeHHble NIaHHBIE CTATUCTUYECKHN 0GpabaThiBAOT M
NpPEACTaBASIOT PE3y/IbTaThl MCCICAOBAHMIt B BUAE SKBUMOTEHUNAIbHBIX
KapT, KYMYJSITUBHBIX YACTOTHBIX AMArpaMm.

8.5 JxBUNoOTEHMANBHBIE KAPTHI CTPOST C YYETOM TEMIIEPATYPHOM
KOPPEKTMPOBKM U NONPaBOK Ha THUMN 3JIEKTPOAA, NPU HANNYUM TaKOi
HEeoOX0aMMOCTH.

[1pn noctpoeHumn 3KBUMOTEHLMANbHO! KapThl Ha rpaduke
1300paxaloT NOBEPXHOCTb GETOHHOTO 3JIEMEHTa KOHCTPYKUUMN C
NPUBA3KON MECT U3MEPEHHU U CTPOSIT U30JIMHUM PABHbLIX MOTEHLIMAIOB
1y 061aCTH C 3A1MBKO# ONPEAE/IEHHBIM LIBETOM B YKa3aHHOM MHTEpBae
3HaYyeHu# noreHuwmanos. Lllar m3oanMHKi paBHBIX NOTEHUHANOB
npuHuMaT He Gonee 100 mB. XKenatenbHo, yTOoOb Ha KapTe
NPUCYTCTBOBAIN U30IMHUN MM ANATNAa30Hbl 001acTei CO 3HAYEHUAMHU
-200 u -350 MB, nockoabKy 3TH BEJMYUHBI SIBASIOTCA OOLIMMMU
KPUTEPUSIMH OUEHKHW BEPOSATHOCTU OTCYTCTBUS MAU HaIUYUS
KOPPO3UOHHbIX NPOLIECCOB B apMaType no Metoay 1.

[MpuMep 3KBUNOTEHLIMANBLHOM KapThl IPUBEAEH B MPUNOXEHUN A
Ha pucyHke A. 1.

OdopMiieHne IKBUNOTEHUNANbHON KapThl BHINMOAHAIOT B
NPOU3BOJILHOM BU/ie B 3aBUCMMOCTH OT KOHCTPYKTHBHbIX 0OCOBEHHOCTEH
MCC/IElyeMOTO 3JIEMEHTa KOHCTPYKUMHU. [Ins 6onbuieit HAarsAHOCTH K
ynobcrsa aHaniu3a pe3y/ibTaToB UCCNEAOBaHM N0JE3HO NOKa3aTh Ha
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3KBUMOTEHUMAIBHOR KAPTE CXEMY apMUPOBAHUA KOHCTPYKUNU, MeCTa
BCKDPBITH# 3alINTHOTO CJIosl OETOHA, MECTA U3BATUA Npob GeToHa st
onpejencHNa COACPXKAHUA XJIOPUAOB, @ TAKXKE BHELIHUE AEDEKTHI,
CBMAETENBCTBYIOLIHNE O KOPPO3UU apMaTyphl.

8.6 Ipy 3HayUTENbHBIX O6BEMAX U3MEPEHMI AN oBNeryeHus
aHanu3a NAHHBIX CTPOAT KyMYASITUBHBIE YACTOTHBIE AMArpaMMBbl.
HAnarpammebl B 060011E HHOM BU/IE TO3BONSIOT aHANM3UPOBATh COCTOSHUE
uccnenyemMoi naowann 6etoHa. /lmarpaMmbl MOXHO CTPOMTh,
OTKNaAkiBast MO OCHU abCUMUCC FPAHULIBI UHTEPBANOB HAU 3HAYEHUA
MOTEHUMNANOB.

B nepBoM cnyuae, nias NOCTPOEHUA AMarpaMMbl 3HAYEHUS
MOTEHLMaNoB pa3bMBAIOT HA Anana3oHbl ¢ waroM 50mMB, 3atem
MNOACYMUTHIBAIOT YUC/IO OTCYETOB, MONABILIUX B KaX/Ablil AUANA30H B
APOLEHTHOM OTHOLWIEHUH K 061U1eMY Yynciy usMepeHuit. [1o noaydyeHHbIM
JaHHBIM CTPOSIT KPUBYIO Paclpele/ieHUsl NPOLEHTHOTO YKCAa U3MEPEHU I
110 AMaNa30HaM C HAKOMJIEHMEM OT HAUMEHbILUX 3HAYEHUH K 6ONbIIUM
3HAYEHUAM.

Bo BTOpOM caydae, nocTpoeHMe AMarpaMMbl 3aKalo4aeTcsd B
COPTUPOBKE MCXOAHBIX AAHHBIX B NOPSAAKE BO3pacTaHKUA 3HAYEHU N
NOTEHLMAIOB ¥ ONPENENEHUIO AN KAXAOTO 3HAYEHNA HAKOMNEHHOMN
4acTOThI NYTeM AeNEHWS NOPSAAKOBOrO HOMEpa OTcYeTa Ha 06 111ee YUCI0
3HaYyeHH#.

Ha rpadmkax no ocu opAWHAT OTKIAAbIBAIOTCS HAKOMNAEHHbIE
3HAYEHUs YACTOT.

MpuMepsl KyMYASTHBHBIX KPUBbLIX MPUBEAEHBI B MPUNOXKEHUN A
Ha pucyHkax A.2 u A.3.

8.7 MeToa MOTEHUUAJNOB MONY3JIEMEHTA HE NAET OLEHKY
thakTHueckoro COCTOSIHUS apMaTypbl, a NOKa3biBaET BEPOSATHOCTD
HAJIMYUS WU OTCYTCTBUS KOPPO3UOHHBIX NMPOLECCOB B apMaType Ha
JlaHHOM YYacTKe.

Ha nepBoM aTane aHanu3a pe3yabTaTOB H3MEPEHUH
BEPOSITHOCTHYIO OLEHKY KOPPO3MM apMaTyphl Jal0T COrNacHO obWnm
kputepuam. O6uune KpUTEPUM OLEHKH BEPOATHOCTH KOPPO3HWU
apMaTypbl AN MeAHO-CYabDATHOTO SAEKTpOAa, B 3aBUCMMOCTH OT
BEJIMYMHB! NoTeHUUanoB P, npuBeacHs! B Tabnuue 2.
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Tabnuua 2 — OB1Me KPUTEPHUH 115 OLIEHKKN BEPOSSTHOCTH KOPPO3KH
apMaTyphl 11 MeaHo-CyAb(paTHOro 3neKTpoaa no Meroay |

Haccz:z::;;:;rgmne Heonpenenennoe Koppo3us apmaTyps! ¢
0,
BepOATHOCTHIO 90% COCTOSHME apMaTyphl BepoSTHOCTLIO 90%
P >-200 MB -200 MB > P > -350 MB P <-350 MB

8.8 [1py aHanM3e pe3ynbTaTOB AMATHOCTHKHN KOPPO3MHK apMaTypbl
clieflyeT Yy4UThiBaTh, 4TO HeboNblUME OTPULIATENbHBIE 3HAUYECHUS
noteHuunanos (noaoxurensHee -200 MmB) 03HayaloT TONbLKO TO, YTO B
HacTOsILLIeE BPeMsl Ha IaHHOM YYacTKe KOHCTPYKLMM NPOLECChl KOPPO3UH
apMatyphl ¢ 60/IbLION CTENEHbIO BEPOATHOCTH He nponcxoasat. OaHako,
3TO He BCera 03HayaeT OTCYTCTBME KOPPO3UOHHOIO MOpaxKeHHUs
apMaTyphbl, KOTOpOE OHa MOT/Aa NOJY4YUTh Ha Gosiee paHHUX 3Tanax
3KCIyaTalu MOCTOBOTO COOPYXEHHSI.

Hanpumep, eciu paHee B KOHCTPYKUHMM MPOM3OLLIN KaKUE-TO
3HAUUTENbHBIE U3MEHEHMUS, CBA3aHHbIE C PEMOHTOM, Hanpumep, Gbina
yCTpO€Ha HakjiaaHas [UJIMTa, 3aMeHeHa TUAPOM3oJsSUUS,
necopMalMOHHBIE LIBBI, OWITYKATypEHbl NOBEPXHOCTHU 1M APYTHe
MEPONPUATUA 3alyMllaloliue KOHCTPYKLMUIO OT OOBOJHEHMH,
cnocobcTByOIME 3aMENNEHUI0 U NPEKPALIEHUI0 KOPPO3UH, TO
HeGoJblUINe N3MEPEHHBIE OTPULIATEAbHBIC 3HAUEHNs MOTEHLNANOB B
TaKHUX CAyyasX MOTYT He 03HauyaTh 01aronosay4Horo KOppO3MOHHOrO
COCTOsIHUSI apMaTypsl. B naHHOM ciyyae cTanb BO BpeMsl M3MEpEeHHs
NOTEHLIMAIOB MOXET HAXOAUThCS B MACCUBHOM COCTOSIHMM, HO apMaTypa
MOTJ1a OJIyYMThb CEPbE3HbIE KOPPO3MOHHbIE NOBPEXAEHHS B NpeblIAyLInE
nepyoasbl axcniyatauunu. [py 3Tom Npouecc KOppo3nM MOT ANUTLCS Kak
Mmecsill, TaK W MSTh JIET, U NMOBPEXAECHUE apMaTyphl Npu 3Tom GyaeT
pasnuuHbIM. Ecnu otcyTeTByeT focToBepHas HHGOPMAaLUUsi O COCTOSIHUN
apMaTyphl 10 PEMOHTa MOCTOBOTO COOPYXEHHS, TO COCTOSsHUE apMaTyphbl
B TaKMX CJIy4asix peKOMEHAYETCS YTOYHSATh 0Ce BhIGOPOYHONO BCKPLITHS
3alIMTHOTO /1051 GETOHA BU3Ya1bHO U3MEPUTEJIBHBIM METOOM.

OTciona cieayeT OOMH OYeHb BaXHbIA BbIBOL O TOM, YTO Nepel
NPOEKTUPOBAHUEM PEMOHTA MOCTOBbLIX COOPYXEHUH A1S1 NPUHSATHUS
NPaBUIBLHOTO MPOEKTHOTO PEIIEHUS MO PEMOHTY, HeoOX0AMMO
00513aTe/1bHO BBINONHATbL UCCIIEA0BAHUS apMaTyphl C UCMOAbL30BAHUEM
METOA2a NOTEHLUMANOB MOJNy3IEMEHTA.

8.9 bonbune oTpuLaTeNbHBIE 3HaYEH A NoTeHUHanoB (< -350 MB)
03Ha4aloT TO, YTO B HACTOSILLEE BpEMS HAa NIAHHOM y4acTKe KOHCTPYKLMH
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Npouecchl KOPPO3UM apMaTyphl MPOUCXOIAT C 600N CTENEHBIO
BEPOSITHOCTH. Ha yuacTkax c BennynHO#M NOTEHUMANOB MeHblle -350 MB
B 6eToHe yacTo HabnwoaaiTca BHeWHUE AehEKThl, BhI3BaHHbIE
KOPpO3uei apMaTypbl — TPEUIMHBL, OTCNOCHUSA 3aLIMTHOTO CNOA U AP.
Tak Kak BO MHOMMX C/lyyasiX HEM3BECTHO KOria Hayanach KOppo3us,
COCTOSIHME apMaTyphl Ha 3TUX Y4aCTKaX BbIGOPOYHO YTOUHSIOT BU3YaJIbHO
MU3MEPUTENbHBIM METOAOM NOC/E BCKPLITUSA 3a1UTHOTO cnost GeToHa. B
LIE/ISIX BBIICHEHUS NPUYMHbBI BOSHUKHOBEHHSI KOPPO3UHM apMaTyphI, U 1Sl
NPUHATUS NPABUNBLHOrO NMPOEKTHOMO PEWIEHHUSI MO PEMOHTY Ha TaKUX
yuacTKaXx PEKOMEHAYETCS BBINMOJHEHWE UCCAEN0BAHUN TAYOMHD
xapOoHu3aLmnu 6eTOHA M COAEPXaHUS B BETOHE XJIOPUIOB.

8.10 B 30Hax co 3HaYEHUAMHU NOTEHLIUANIOB, COOTBETCTBYIOLLIMMHU
Heonpejae/ieHHOMY COCTOSIHUIO apMmaTypbl oT -200 MB 10 -350 MB,
HaJIMYKE UIHN OTCYTCTBHE KOPPO3IHOHHBIX NPOLIECCOB B apMaType Ha 3THX
yyacTKaX MOXHO YCTAHOBUTb, NPUMEHSS U3MEpPEHUE NOTEHLHaNa C
NpeaABapUTENbHOMN noasipusaumeit no Meroay 3 (cM. [1.7.6).

8.11 Ipu BLINONHEHW Y UBMEPEH NI IBYMS 3NIEKTPOAAMMU N0 METOAY
2 BEpOATHOCTb KOPPO3M U OLICHUBAIOT 10 rpaaneHTy noteHuuanos. [Tpu
ycTaHOBKe 6a30BOro (HEnoABUXHOrO) 3/EKTPOAa B TOYKE, TAe mnocine
BM3yanbHOr0 OCMOTpa M APYFMX BMAOB MCCAENOBaHMil BBICOKA
BEPOSITHOCTb OTCYTCTBUSI KOPPO3UH, KPUTEPUEM BO3MOXHOIO HATUYUS
KOPPO3UHM MPUHUMAIOT aBCONIOTHYIO PA3HOCTh MOTEHLUANOB MEXAY
0a30BLIM M MepeMellaeMbiM 3eKTpoaoM npessiiatowmylo 200 mB.
[paaveHT NOTEHUMANOB ABASETCS XOPOLIMM MHAUKATOPOM NO BhIGODY
MECT s AajbHERLIEro UCCAeN0BaHNUS C NPUMEHEHUEM YACTHYHO
pa3pyualoiux MeToN0B uccnefoBaHuin. U3aMepeHHbIe 3HaYEHUS
NOTEHLMANOB MOTYT K0AebaThCs B 3aBUCUMOCTH OT PA3NUUHBIX
(dhakTopoB, 0AHAKO, IPAAUEHT NOTEHLIUANOB OCTAETCS NOCTOSTHHBIM.

9. OdopMnenue pe3yaLTaToB M3MEPEHHMIA

9.1 Pe3ynsraThl AIMarHOCTUKY KOPPO3UU apMaTYpPhl 0POPMASIOTCA
B BUE OTAENbHOrO pa3jie/ia B COCcTaBe oTyeTa 00 obcaenoBaHuu, n1ubo B
BUJIE OTAE/ILHOTO 3aK/TI0YEHUS O pe3yabTaTax UCCAeL0BaHUI KOPPO3UU
apMarypbl, €C/1M AMarHOCTMKA BbIMOMHANACH, KaK CaAMOCTOATENbHbI# BUA
pabor.

9.2 Pe3ynbTaThl NpeACTaBASIOT B BUAE NOSACHUTENLHOTO TEKCTA, B
KOTOPOM JAIOT ONMCAHMKE BHINOTHEHHBIX U3MEPEH UM ¢ YKa3aHUEM MECT
U3MEPEHWH, AaThl BBINOMHEHNUS U3MEPEHUMN, NOTOAHBIX YCIOBMiA,

27



0M 218.3.001-2010

TEMNEPaTypbl, TUNA DJAEKTPOAA, MECT NMOAKIIOYEHUS BOJbBTMETPA K
apMaType, NOJYYEHHBIX PE3yJbTaTOB cTaTUCTUYECKOM 0OpaboTku
JaHHBIX.

JlaloT aHanu3 3KBUNOTEHUMANbHBIX KapPT M CONOCTaBAEHHUE
JaHHBIX, NOJYYEHHBIX MO PE3yAbTaATAM MCCJECAOBAHUIA METOAOM
NOTEHLIUANOB ¢ JaHHBIMKU BHU3YalbHOTO OCMOTPa MCCIEAYEMOi
NOBEPXHOCTH.

B pa3sgen oTyeTa uaM B 3aK/IIOYEHUE BKIIOYAIOT. NPOTOKOA
M3MEPEHUH, NMOSICHUTENbHBIH TEKCT, BHIBOABI MO pe3yabTaTam
AnardHoctnku. B 3aBMcuMocTH Lieaei, 3ana4 U o6beMa U3MEPEHHHA, B
OTYET NPH HECOOXOAMMOCTHY BKJIIOYAIOT 3KBUNOTEHUMANIbHbIE KAPThI,
KYMYJISTUBHBIE MarpaMMbl U JPYTUE WJUTIOCTPUPYIOLIME MATEPHANBI,
[Mpumepbl oopMneHus pe3yabTaToB — IKBUIIOTEHLMANbHAS KapTa,

KyMYASITUBHBIE KPUBbIE U rpadM Ky U3MEHEHUS NMOTCHLIMAIOB MPUBEACHbI
B MPUIOXEHUH A.

10. OrpanuueHns MCNOJIb30BAHMS METO1A

10.1 Hannyue 3a1MTHBIX NOKPLITHI Ha apmaType.

MeToa MoTeHUMAIOB MORY/IEMEHTA HE NOAXOANT /1St U3MEPEH NS
KOPPO3UM OLMHKOBaHHOM apMaTypbl MJIM apMaTypbl ¢ 3TTOKCUAHBIM
nokpbiTueM. [TokpbiTHe apMaTypsl He o6ecneynBaeT JOCTATOYHO
XOPOLUEro BJIEKTPUUECKOr0 COEANHEHUS AT N3MEPUTENLHON CXEMBI.

10.2 UHrMBUTOPBLI KOPPO3UK

XuMHUUEeCcKHe BellecTBa, MWCNONb30BaHHble B KayecTBe
WHrMOUTOPOB KOPPO3MM, MOTYT U3MEHMUTbL NOTEHUMKAN, KaK B
NONIOXUTENbHYIO, TAK U B OTPULATE/IbHYIO CTOPOHY, B 3aBUCUMOCTH OT
TOTO KAKOWN NPHUMEHSETCS MHTHOMTOD, aHOAHbI MM KaTOAHBLA.

AHOAHBIA HWHTHOGUTOP KOPPO3UU SABASETCH CHUJIbHBIM
OKHCJINTENIEM, CMELLAET NOTEHILIMANbl B NMOJOXUTENBHYIO CTOPOHY, Y
CYLIECTBEHHO CHMXAET CKOPOCTb KOppo3uu. HanpuMep, BeaNUUHDI
NOTEHILMANOB NONYDAEMEHTA B XKEAE300CTOHHBIX KOHCTPYKUHUSAX,
colepXalllnX HUTPAT Kablins, KaK NpaBuio, Gonee BoicOKKeE, YeM Oe3
Hero.

KaToaHblii MHFPMOMTOP CMELAeT MOTeHUNAN K OTPULIATE/IbHBIM
3HAUYEHUAM, NPU COKPALLEH UM CKOPOCTH KOppo3uu ctanu. [IpuMeneHmne
KaTOAHbIX UHMMGUTOPOB KOPPO3U U IOJIKHbI GBITH IPUHSATHI BO BHUMAaHHE
NpuM HHTEpPNpeTauuyu HOaHHBIX WCCAENOBAHMA MNOTEHLMANOB
NOJIy2JIEMEHTAa.
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10.3 HanvuMve nNOKpHITMA Ha MUccaeayeMoil OETOHHOM
MOBEPXHOCTH.

B 30Hax, rae NoKpbITUE MOBPEXAEHO WU Pa3pyLIEHO U3MEPEH Us
MOTYT BhHIMONHATLCA 0€3 ero yaaieHus.

HU3MepeHuss NOoTEHLKANOB, BRINOJHEHHBIE HAa MOBEPXHOCTH
XeNne306eTOHa ¢ OPraHUYECKUM NMOKPBITUEM, MOTYT AaTh HETOYHbIE
pe3yabTaThl UAM BOOGLIE MOTYT GbITh HEBO3MOXHbBI U3-32 BHICOKOTO
CONpPOTHUBJIEHUS] NOKPHITUA. B Takux cnyyasx nepel BbIMOJHEHUEM
U3MeEpPEeH Ui NOTEHUUANOB HEOOXOANMO YAANATh CNOA NOKPLITUS B TOUKAX
U3MepeHuit. YianeHue BRaroHENPOHULIAEMOTO NOKPLITUS NPOBOAUTCS
ansi obecneyeHns MOHOOOMEHHOTO Npollecca Ha rpaHuLe 6eTOH-
37eKTpoA. be3 ynaneHns nokpeiTHs n3MepeHHbIe 3HAYEH NS NOTEHLIMANOB
0OBbIYHO CMELIAIOTCS B NOJOXUTENbHYIO CTOPOHY OTHOCUTENbHO
UCTHHHBIX 3HaYeHU i no +50mB.

YMeHbUIEHUE KOHLEHTPAUUU KUCIOPOAA HA MOBEPXHOCTH
apMaTypbl CMELIAET BeJIMYMH Bl NOTEHLLMAJIOB B OTPULIATE/IbLHYIO 061aCTh.
Huskuit noTeHuMan B faHHOM Cjyyae He 006A3aTeNbHO CBA3aH C
KOPPO3MOHHBIMU Npolieccamu B ctanu. Hanpumep, ang nnotrHoro 6eToHa
C HU3KO# NMPOHULIAEMOCTbIO 3HAYEHUS NOTEHLKANOB MOTYT OBbITh
HECKOJIbKO HUXE, YeM 0N nopucrtoro 6etoHa ¢ 6onee BbICOKOII
npoHuuaemoctsio. Ecnu noxpeiTue Ha ucciaenyemoit 6eToOHHOM
NOBEPXHOCTU HEMPOHULAEMO AN KUCAOPOJa, HU3KOE coaepXKaHue
KMC10pOAa AOKHO OBbITh YYTEHO NPU UHTEPNPETALMMA AAHHBIX.

10.4 Hanuuue nedekToB B BUIAE OTCIOEHUH 3aIIUTHOrO CNOA H
CKOJIOB Ha MOBEPXHOCTH KOHCTPYKLIMH B MECTE N3MEPEH U,

Hanuuue aedpekToB B BUAE OTCAOEHMUMA 3aLUUTHOTO CJIOSI Ha
NOBEPXHOCTHU U APYTUX NPUBOAS ILIMX K HAPYLICHM IO LIEJIOCTHOCTU GeTOHa
KOHCTPYKLIMU HEMOCPEACTBEHHO B MECTE YCTAHOBKM 3JiEKTpoAa
CPaBHEHUS MOXET MPUBOAUTL K CYLIECTBEHHOMY YBEAMUYEHUIO
SJIEKTPUUECKOTO CONMPOTUBJAEHUS B LENMU U BHECTH UCKAXEHUSA B
U3MepeHUs NOTeHUana. DNEeKTPO Ha TAKNE YHYACTKHU TPYU BINOJHEHUN
U3MEPEHUH YCTAHABIMBATD HE PEKOMEHIYETCS.

10.5 ApMaTypa He MOAHOCTHIO OKpYXeHa GeTOHOM, Hanuuue
PaKOBMH W ApYrux NycToT B GeToHeE.

[TpucyrcTBue nycToT B BETOHE BOKPYr apMaTypbl NPOBOLIMPYET
o0pa3oBalie MUKPOINAEMEHTOB BOKPYT NYCTOT, B KOTOPLIX apMaTtypa
CTaHOBUTCS aHONOM, Ha y4acTKax OKOJO NYCTOThl CTAHOBUTCS KATOAOM
MHUKpOrajbBaHWYECKHUX Map. OTO YBEAUYHUBAET CKOPOCTh KOPPO3UH
apmaTypbi B 6eTone BOXpyr nycToT. Ha yuacTkax ¢ nycToTamu pesynbsTaTsl
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M3MepeHH# NOTEHLMANOB NOJy3/ieMEeHTa MOTYT N0Ka3aTh 60J1ee BbiCOKUE
oTpMLATENbHblE 3HaYeHUs, YeM dakThueckue. Takum odpa3om,
fipMMEeHEHEe METoNa NOTeHUNaJoB B 6ETOHE C MYCTOTAMMW BOKpYr
apMaTyphl ABASETCA HENPOCTOM 3a4aueit, METOM AOIKEH TPUMEHSITLCSA C
COOTBETCTBYIOLMMHM nonpaBkaMu. OueHKa KOppo3uy B6M3M NYCTOT N0
M3MEPEHHbIM 3HaYEHUSIM NOTEHLMANOB 6€3 KOPPEKLNH, NOJydeHHO# no
pe3yabTaTam BbIGOPOYHOTO BCKDBITHSI, MOXET NMPUBECTH K HETOUHBIM
pe3ynbraTtaM OoleHKHU (haKTUYECKOH KOPPO3UM.

10.6 Hannuue oTpeMOHTMPOBAHHBIX YYaCTKOB GeToHa.

[I[pumeHeHne MeToda MNOTEHUMANOB TNOJY3JNEMEHTa Ha
OTPEMOHTHUPOBAHHBIX YYACTKaX KOHCTPYKLIMY BO3MOXHO.

HoBsblit 6€TOH Ha OTPEMOHTMPOBAHHBIX YYaCTKaX NOBEPXHOCTH
co3acT cpeay, OTAMYAILYIOCS OT cyllecTBylouero 6eToHa. 91o
NPUBOAUT K TaK Ha3blBAEMOMY 3/IEKTPOXMMHUUECKOMY NOTEH IMAILHOMY
aucbanaHcy MeXAy apMaTypoil B cTapoM GeToHE W HOBBIM OETOHOM
OTPEMOHTHPOBAHHOTO yyacTKa. [Ipu 5TOM BO3MOXHB! OTJINYUS B
3HAYEHHUSAX MOTEHUMANOB Ha OTPEMOHTUPOBAHHLIX U MPUJEralolunX K
HUM CTaphiX ydacTkax 6eToHa.

Ilpn npumeHeHUM MeTOAA MOTEHUHUANOB NOJAY3EMEHTA 110CNE
3aBepLUIEHUSI PEMOHTHBIX paboT HEOOXOLMM ONBIT B OTOGPAXKEHUY
pe3yJAbTaTOB HAa DKBUMOTEHLMAJNIbHBIX KapTax MU B NMPaBUJIbHOM
TOAKOBAHUH 3HAYEHU il MOTEHLMAIOB.

10.7 DnekTpuyeckoe ConpoTuBaeHUE GeTOHA.

Bbicokoe 31eKTpHUHYECKOe CONPOTUBAEHUE 6ETOHA MOXET BHECTH
UCKAXEHMUsl B UBMEPEHHUs NoTeHuManos. Mamepenus 6ynyT A0CTOBEPHBI,
KOr/la BHyTpEHHEEe CONPOTUBJEHHUE BOJBLTMETPA HAMHOro 6onblue
conpoTuBneHuns 6eroHa. CyllecTByeT ABa NyTH NOBbILWIEHUS TOYHOCTH
W3MEPEHM: yMEHBUINTD CONPOTUBICHKE OETOHA NYTEM CMa4nBaHMS €ro
MOBEPXHOCTHA WU NMPUMEHATb BOJILTMETD C BHICOKMM BHYTPEHHUM
conporusnennem (6onee 20 MOM). PasmeleHune snekTpona
HENOCPEACTBEHHO Hall apMaTyPHbIM CTEPXKHEM TAKXKE MOXKET YMEHBLIUTD
cONpoTHBIEHUE OETOHA U MOJOXMUTEJbHO BAUSATHL HA TOYHOCTb
M3MepeHuit. B cnyyasix BbICOKOTO 371€KTPMYECKOro CONPOTHUBAEHUs
6eTOHa U3MEPEHMS BBINTOIHAIOT TONLKO NOc/e CTabuan3auum nokasaHui
npubopa.

10.8 IlsoTHOCTH OeToHA.

[TnoTHbI# GeTOH ob6ecneunBaeT xopolwnit husnueckuit 6apoep ans
3al1UThl apMaTyphbl OT XJIODUAHO-MHAYUNMPOBAHHON KOPPO3UH, U
orpainuuBaet npouecc auddysumn kucaopona. KoHueHTpauus
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KMCJIOpoAa Ha MpaHuKLe CTaNb-6ETOH MOXET ObITb OUYEHb HU3KOM, YTO
MOXET OTPa3uThbCA B HU3KMX BEJIMYMHAX MOTEHUKANOB. B aTOM cayyae,
RAaHHBIE MOTYT OWIMBOYHO YKA3BhIBATh HA BLICOKYIO BEPOATHOCTH
KOPPO3HUH.
10.9 KaTonHas 3awmuTa 1 HaJuuyue 61yXaalolMX TOKOB
KaTogHaa 3awmiuTa ¥ OAyXAalOIIME TOKM MOTYT CAENATh
HEBO3MOXHbBIM MPUMEHEHUE METO/A MOTEHLIMANIOB MTONAY3IEMEHTA.
M3MepeHus He AOMXHBI NPOBOAUTLCS, NO MEHbLICH Mepe, B
TeueHHne 24 4acoB NMOC/E BBIKIIOYEHUS CUCTEMbI KATOAHOM 3a1{UThI.
BO3MOXHOCTb MCMNOAL30BAHUS MeTONa TMNOTEHIMANOB
NMONY3/JIEMEHTA HA MYTENPOBOAAX Yepe3 3NeKTpUdULUPOBAHHbIE
KEJIE3HONOPOXHBIE MYTH AO/KHO NPOBEPATHCS B KAXKIAOM KOHKPETHOM
cayyae. [Ipy Haanuum 6AyXA2I0IWNX TOKOB MOXET HE HACTYIIHUTh
crabunusauuny nokasaHui npubopa.
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MNMpunoxenue A (cnpaBoyHoe)

IIpumepnl oopMaeHHs Pe3YIBTATOB JUATHOCTHKM KOPPO3MH APMATYPbI

Banka b3, dacan

Omopa

YcnoBhble 0603HAYEHURA
Jnanasoxbl noTeHuuanos, mB

E::j Gonee -50 mB

ot -50 ao -150 MB - ot -350 40 -450 MB

ot -250 a0 -350 mB

ot -150 g0 -250 mB - menee -450 mB

PucyHok A.1. — Tpumep ohopmiieHMst SKBUNOTEH UNATIBHOH KapThl
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Konnyecrso U3MEPHUTEABHEIX 3HAYCHMH,

AONAJAIOLMX B JAHHB
IHAMAa30H NOTEHIHATIOB C YHETOM HaKOIUIEHHS

yucna 3adenni, %
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PucyHnox A.3 — IMpumep kymynstusHoi kpuBoi. 1o ocu abcunce

OTJIOKEHB! 3HAYECHUA MMOTCHUUATOB

-50 1 .
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Pucynok A.4 - IlpuMmep n3mMeHeH s NOTEHUHANOB No AJTHHE COCTaBHO
Gankyu. Bo BTOpOM cThiKe Ha0/110Aa€TCsl 3HAYUTENLHbIH MPAHEHT
NOTEHLUNAN0B, CBUETENALCTBYIOINMA O BLICOKOI BEPOSHOCTH KOPPO3UHM
1IpenBapUTEIbHO HANPSIXKEHHON apMaTyphb!
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Kniouesble C0Ba: KOPPO3us, apMaTypa, MOCTOBbIE COOPYXKEHMH,
3NEKTPOXNMUHECKU U NOTeHUMAN, obcneposaHue
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