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OTPACJEBOM JOPOXHBIM METOOUYECKHUU JOKYMEHT

PexoMeHAa1IMH 110 JUATHOCTHKE AKTUBHOM KOPPO3UH apMaTYPhl
B 2KeJ1e300e TOHHBLIX KOHCTPYKIHMAX MOCTOBBIX COOPYKEHHH
HA aBTOMOOMJILHBIX JJOpPOrax MeToA0M NOTEHHHAJIOB 10J1y3.JIeMeHTa

1. ObnacTh npUMeHEeHUs

o

OTpacneBot  HOPOXHBIN METOOUWYECKUMN  OOKYMEHT
«PexoMeHaauuy no AMAarHOCTUKE aKTUBHOW KOPPO3WM apMaTyphl B
XKEeNe3006TOHHBIX KOHCTPYKU WX MOCTOBbBIX COOPYXEHUN Ha
aBTOMOOUBbHBIX AOPOrax MEeTOAOM MOTEHUNAJIOB NMOJIY3JEMEHTA»
ABJISETCHA AaKTOM PEKOMEHAATE/ILHOTO XapaKTepa B JOPOXHOM X0351MICTBE.

MeToauKa YCTAHABAMBAET TMOPSAOK BbISIBJACHUS YYAaCTKOB Ha
MOBEPXHOCTH XKENE300ETOHHbIX KOHCTPYKLIMH MOCTOBbBIX COOPYXEHU U HA
KOTOPHIX BO3MOXHA KOPpPO3UA apMaTypbl METOAOM H3MEPCHMUS
NMOTEHLUMAI0B OTHOCUTEILHO CTAHAAPTHOIO 3/1EKTPOAAa CPaBHEH U (najee
METOA MOTEHLMANOB MOJYJIEMEHTA).

MeTon MNOTEHUMANOB TMNOAYIIAEMEHTA NPUMEHSIOT [pPH
BLIMOJHEHUU MCCIACAOBAHUMN apMaTypbl NMpH CHEUUANBHBIX U
NPEeANPOEKTHBIX O0CACNOBAHUAX KENE300ETOHHDbIX KOHCTPYKLUN
MOCTOBBIX COOPYXEHUH, 4 TaKXe, NpU HEOOXOAUMOCTH, B paMKax
NPUEMOYHBIX 00CNEN0BAHUNA XENE300ETOHHBLIX KOHCTPYKIMI nocse
BbINTONHEH NS PEMOHTA, KaNnUTAJbHOIO PEMOHTA U DEKOHCTPYKLUHUH
MOCTOBbBIX COOPYXEHUN.

PekoMeHoauuu npeaHaszHayeHbl  Anad NPUMEHECHMUA
CrEUHAIM3UPOBAHHBIMY OpraHu13al UMy, BhINOJHSIOIUMHY padOTHI NO
00celOBAHUSAM MOCTOBbLIX COOPYXEHUM, a TaK Xe denepalbHbiMU
YypaBJeHUSIMU aBTOMOOUJILHBIX IOPOT, YIIPABJACHUSIMHN aBTOMOOUMBLH bIX
Marucrtpajaeum, MeEXpPErmoHajbHbIMU OUDEKUNUSAMU MO LOPOXKHOMY
CTPOUTENBLCTBY aBTOMOOUNbHLIX J0pOT denepaibHOr0 3HAYECHUSA U
NOAPSAAHBIMU CTPOUTENBHBLIMY OPraHU3ALUSIMHU.

2. HopMarusHble CCLUIKH

B HacToslleM METOANYECKOM JOKYMEHTE UCITOJIb30BaAHbl CChIIKH
Ha CJIeAYIOLUE CTAaHAAPThI:

- FOCT 112-78 TepMoMeTpbl METEOPONOTNYECKNE CTEKNAHHbIE

- TOCT 427-75 JIndueku N3MEPUTEbHbIE METalJIMYECKUE.
TexHuyeckue ycioBuUS
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- TOCT 5272-68 Koppo3us Metannos. TepMHHDBI.

- TOCT 7502-98 PyneTku U3MepUTEJIbHbIE METANJINYECKHUE.
TexHuuyeckue ycnoBus

- TOCT 13344-79 Ulxypka wmnudoBanbHasa. TxkaHeBas
BOAOCTONKAsA. TeXHNUUYECKUE YCNOBHUSA

- TOCT 17792-72 BnexTpoad CpPaBHEHUS XJAOopcepeOpaHbLIN
HacbILLEHHbIK 00pa3LOBLIA 2-T0 pa3psaa

- TOCT 20911-89 «TexHuueckass nMarHocTuka. TepMUHBI U
ONpeacicHUS»

- TOCT 22261-94 Cpencrtsa UaMepeHU BNEKTPHUUECKUX U
MAarHUTHLIX BeJUUUH. ObluMe TEXHUUYECKUE YCIOBUA.

- TOCT 22904-93 KOoHCTpYKUHNHU XKene300eTOHHbIE. MATHUTHBIN
METO/ ONpeaesieH U TONLUIMHbBI 3aLLLMTHOTO €051 BETOHA U PACTIONOXEH U
apMaTyphl

- TOCT 22999-88 OnpbickuBaTteny NEPEHOCHBIE C PYUYHBIM
npusoaoM. OBLIKe TEXHUYECKUE YCIIOBUS

- TOCT 25192-82 beroun. Knaccuobuxauus v oduiue
TEXHUYECKUE TpebOOBaAHUA.

- TOCT 31384-2008 3ammnTa OETOHHBIX U XE€1€300€TOHHBIX
KOHCTPYKLM#H OT KOppo3nU. ObilMe TexHUUecKne TpedoBaHuA.

3. TepmMuHbl B onpeae/ieHUs

B HacTOs LlEM METOANYECKOM JOKYMEHTE MNPUMEHSIOTCA TEPMUHbI
¢ cooTBeTcTBYIOWMMU onpeaeneHusmu no F'OCT 5272-68, TOCT 20911-
89, a Tak Xe ciaeAylmUe TEPMUHBI C COOTBETCTBYIOLIUMHU
ONpENCNCHUAMMN:

3.1 xoppo3ua apmarypsl: HeobpaTuMblidi CaMONPOU3BONBHEBIN
npouecc pas3pyweHUs apMmartypsl B OEeTOHE BCAEACTBUE
3NEKTPOXUMHUYECKOTO NpoLecca Npyu B3aUMOAEHCTBUU C OKPYXaIOLIEH
CpENON.

3.2 xoppo3uoHHas cpena: Cpena, BO3AEHCTBUE KOTOPOH Bbi3bIBAET
KOPPO3UIO apMaTyphb! B KOHCTPYKLIUU.

3.3 CKOpOCThL KOPPO3UM apMaTyphbi: KOppO3HOHHbBIE NMOTEPH
eIMH KL bl NOBEPXHOCTHU apMaTyphl B EAVMHULY BPEMEHHU.

3.4 cpena akcnayaranun: KOMMIEKC XUMUUECKUX, DUONIOTHYECKUX
1 dU3nYecKux BO3aeCTBUR, KOTOPLIM Noasepraercs O€TOH B npoliecce

3KCIJIYATALLMY KOHCTPYKLUN U KOTOPbIE HE YUUTHIBAIOTCS] KAK HArpy3Ka
HAa KOHCTPYKLIUIO B CTPOUTEILHOM pacyeTe.
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3.5 Bo3neiicTBHE OKpYKaIOLIeH cpeapl: HecunoBoe Bo3aeicTBre Ha
OETOH KOHCTPYKL MU, BbI3BAHHOE PUIUUYECKUMU, XUMUYECKHUMMU,
PU3INKO-XUMUUYECKNMHU, OMONIOTUYECKUMHU UK MHBIMU NPOABAECHUSMHU,
NMPUBOASLUINMU K UBMEHEHUIO CTPYKTYpbl OE€TOHA MU COCTOSIHUS
apMaTyphl.

3.6 xoppo3HMOHHOE pa3pylueHHe apmaTyphl: M3MeHeHue Maccehl,
CEYECHUst, NPOYHOCTU UAU YXYIUIEHHUE OAPYTUX KOJUUYECTBEHHBbIX
XapakTepUCTUK U TMOKa3aTeNiel KauecTBa METajlla apMaTyphl
KOHCTPYKL MU BCAESACTBUE KOPPO3UM.

3.7 xapbonmnzanus 0erona: [1pouecc B3aumMonencTens LEMEHTHOTO
KaMHS ¢ ABYOKUCLIO Yrjiepoda, MPUBOASILLUNA K N3MEHEHHWIO CTPYKTYPbI
CaMOro UEMEHTHOIO KaMHS ¥ K CHUXEHMUIO LIENOYHOCTH XUAKo#H (a3bl
OeToHa (YMeHbLLEHUIO noka3aTens pH pactBopa B nopax 6eToHa).

3.8 3jiekTpoaHblil noTeHnuan: Mepa cnocobHOCTH 3nEeKTpoAa
BCTYNaTh B peakuuio. Mexay sJeKTpOAOM U pPacTBOPOM BcCeraa
oOpa3yeTcsl pa3HOCTb NOTeHUMaN0B. CTaHAapTHbIE NMOTEHL HAbI
3JIEKTPOAOB ONPEAENAIOT OTHOCUTENBHO BOAOPOOHOr0 3A€KTpoAa NPH
onpeleysieHHbIX BEJTUUMHAX TEMTIEPATYPS!, KOHLEHTPALUY U JaBJIEHUS.

3.9 3nexTpoa cpaBHeHus (rajbBaHHYECKHI MOJ1Y3J1eMeHT) . MeTas,
MOTPYXEHHBIN B pacTBOP BJEKTPOANUTA C COOCTBEHHBIMU HOHaMHU,
CMOCOOHBIA K YCTAHOB/ICHHUIO PABHOBECHOTO NOTEHLIMANIa, UCMOJIL3YETCS
B KAYECTBE 3TAJIOHA IJISI U3MEPEHUS DJEKTPOAHBIX NMOTEHLUAJIOB
UCCaenyeMoro MeTtasnia.

3.10 rpagnenT noTeHunanoB. Pa3HocTh MeXAy NOTEHIIMANAMU,
U3MEPEHHBIMY B DPaA3NMUYHbBIX TOYKAX MOBEPXHOCTU OETOHHOM
KOHCTPYKLUH.

3.11 sxkBunoreHnMaIbHasA KapTa: PazBepTka noBepXHOCTH OETOHHOM
KOHCTPYKUMHU C U3obpaxeHneM M30JIMHUIK paBHbIX NMOTEHUHUANOB,
pa3nensiolMxX 30Hbl Pa3HOH BEPOSATHOCTU KOPPO3UY apMaTyphl.

3.12 pedekT: Kaxnoe oTaesbHOE HECOOTBETCTBUE B MOCTOBOM
COOPYXEHHWH YCTAHOBAEHHbIM TpeOOBaHK M HOPMATUBHO-TEXHUUECKOIA
M (MJIW) KOHCTPYKTOPCKOH (NMPOEKTHOM) NOKYMEHTALUH.

4. O01Me noNoxKeHus

HacTosiline pekoMeHaalMu pa3paboTaHbl Ha OCHOBAHUM
MPOBEACHHBIX CNEUHNAJIBHBIX UCCAEA0BAHUNA C YYETOM HAUMOHANbHbIX
cranaapros, CHull, OAM u nonoxenunit anpekrusst ASTM C876 (1991),
«Standards Test Method for Half-cell Potentials of Reinforcing Steel in
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Concrete» (CtaHaapTHbIA METOA UCTIBITAH US1 ADMATYPHOM CTanyu B BETOHE
MOTEHUMAJIOB NnMoJy3jseMeHTa). [Ipun pazpaborke pekxoMeHaaun i
ucnons3dosaH MHuorosetHuin onbit MUKUT u O00 «T.K.M.»
MCCNENOBAHUSA BEPOATHOCTU HANIMU4YUA UNKU OTCYTCTBUSA Mnpouecca
KOPPO3UMN apMaTYpPhbl B XeNe3006TOHHbIX KOHCTPYKLIUSIX MOCTOBBIX
COOPYXEHUN METOAOM HU3MEPEHUS NOTEHLUNUANOB OTHOCUTEJBHO
CTAHAAPTHOrO 3EKTPOAA CpaBHEHUS (MOTEHLIKANOB MOJYIJIEMEHTA).

MeTod NOTEeHLMANOoB MNOJIy3J1eMEHTA OCHOBAH HA KOPPEASLNUHU
U3MEPEHHOIO AAEKTPOXUMUYECKOTrO noreHuunana u Habaonaemoi
CKOPOCThIO KOPPO3UM METaia B XXene300eToHe. Ero cyniHOCTb COCTOUT
B UBMEPEHUHU DJIEKTPUUYECKOro NOTEHLUUANA, BOZHUKAIOLIETO MEXIY
apMaATYPHOM CTaNbIO U CTAHAAPTHLIM 3JIEKTPOAOM CPaBHEH NS, KOTOPBIN
YCTaHaBJWBAECTCHd Ha WHTEPECYIOLIHE VYYACTKHU TMOBEPXHOCTH
XeNe300€TOHHOW KOHCTPYKLUH,

MeToan NMo3BOJISET BbISBJATL B XKEA€300ETOHHON KOHCTPYKLUH
MECTAa CKPBITOTO Mpolecca KOPpo3uu NpeaBapUTENbHO HANPIXKEHHOMR,
OOBbIYHON paboueil U KOHCTPYKIIMOHHOM apMaTyphl, B TOM 4YuUCaE NPH
OTCYTCTBMU HA OETOHHON NMOBEPXHOCTU BUAUMBIX BHEILIHHUX NIPHU3HAKOB
KOPPO3UHN — MATEH PXaByMHbBI, TpeiluH U np. [lo pesyanbraTam
AUATHOCTUKU XeNe300eTOHHOM KOHCTPYKLUUU METOAOM MOTEHLINAJIOB
NONY3JEMEHTA NAI0T BEPOSATHOCTHYIO OUEHKY HAJTUYUS UIU OTCYTCTBUS
npolecca KOppo3u¥ B apMaType B MECTaX U3MEPEHU M.

B ¢BS3M ¢ TeM, YTO METOA NOTEHUMANOB NMOJY3JIEMEHTa HE OacT
OLEHKY (PaKTHUYECKOTO COCTOSIHUS apMaTypbi, a TOJbKO MMOKa3biBaeT
BEPOATHOCTh HAJIUYUA WU OTCYTCTBUS KOPPO3UOHHBIX NPOLECCOB B
apMaType B JaHHOM MECTE KOHCTPYKLUHU, OH HE gBIfAETCH
CaMOJOCTATOYHbIM METOAOM UCCAEAOBAHUA U €r0 PEKOMEHAYETCS

NPUMEHSTb B KOMIUJIEKCE C APYTMMU UCCAEI0BaHUAMM NPU CNIELUANIbHBIX
U NIPEANPOEKTHBIX 0OCAEAOBAHUAX COOPYXKEHMUIA.

[Tpu HEOOXOANMOCTH, TAKOE UCCNAEAOBAHNUE MOXKET BbINOJHSTbHCS
KaK CaMOCTOSITE/IbHBIA BUI paboT.

Pe3yabTarhl AMAarHOCTUKU METOAOM MOTEHLUANIOB NTONYIJIEMEHTA,
SBJISTIOTCSE BA2KHOW MHPOpMALMEN, KOTOPYIO UCTTOAB3YIOT NPU OLUEHKE U
NPOrHO3UPOBAHNY TEXHUUYECKOTO COCTOAHUS MOCTOBBLIX COOPYXEHUMN,
OCTATOYHOIO CpOKa CNYXObl KOHCTPYKLIMK ¥ YYUTHIBAIOT NPU pa3paboTke

NMPOEKTHON NOKYMEHTaLUU 10 PEMOHTY, KanUTaJbHOMY PEMOHTY U
DEKOHCTPYKLIMH.

[lepen cnayeit oObekTa B 3KCNAYATALMIO 1OC/E BhITIOJHEHUS
PEMOHTA, KAaNUTANbHOIO PEMOHTA UJIU PEKOHCTPYKLUU MOCTOBBIX
COOPYXXKEHU I METO, NMOTEHLMANOB ITOJIY3JIEMEHTA MOXET MPUMEHSTHCS C
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LIC/1bIO NOATBEPXKACHUSA (baKTa NPEKPalLLEHUST KOPPO3UOHHbIX NPOLIECCOB
B apMaType U €€ rnepexosia B NaCCUBHOE COCTOSIHUE.

ViccnenoBaHne MeETOAOM NOTEHLMAOB MOAYINEMEHTA BhIMOJHSIOT
B C/ICAYIOLLEM NOpPSIKeE:

- BbIDOD MECT UBMEPEHMU;

- TI0ATrOTOBKA K MPOBECACHHUIO U3IMEPEHUMN,;

-  NPOBEACHHUE NU3MEPEHNH,;

- KaMmepaibHas o0paboTKa pe3y/1bTaToB U3MEPEHUH;

- aHanun3 pe3yJbTaTOB U3MEPEHU U,

-  BbIOOPOYHbLIE BCKPBLITUS apMaTypbl Ha MHTEPECYIOLLKX
Y4aCTKaxX KOHCTPYKLIMU U OLEHKA COCTOSIHUS apMaTypbl BU3YaJIbHO-
U3MEPHUTE/IbHBIM METOLOM;

- [peAcTaBNeHUE PE3YyJbTATOB UCCAECAOBAHUMU, pa3paboTka
OTYETHOK NOKYMEHTALUU.

5. Texnuyeckue cpeacTna

5.1 OCHOBHBLIMH  TeXHMYECKMMH  CPeICTBAMH TIpU
[MTOTEHLMOMETPHUUECKNX UZMEPEHUAX ABNAIOTCS:

* 3EKTPOJd CPaBHEHUS, YKPEIJIEHHbIKH Ha pyuyke, obecneyn-
BAlOLIEH BNEKTPUUYECKYIO U3OJALNIO 3NIEKTPOA OT PYK;
* BONLTMETD (MYALTUMETD);

® QJIEKTPHUYECKHUE NPOBOAa 44 NOAKIKWYCHUA BOJIbLTMETPA K
ANCKTpOAY M apMaTypeE, OCHALLEHHBIC pa3beEMaMU U 3aXKUMAMMU,

* TENECKONUYECKUN YINUHUTEN DL L1 PYYKU 3JEKTpOAa

3.2 DaeKkTpoabl cpaBHeHHs. B 3aBUCUMOCTH OT criocoba u3MepeH U
TpedyeTCcs OAWH WM ABa 3JIEKTPOAa CpaBHEHUS.

DNEKTPOAbl CPABHEHHWS ABASIOTCA Y3KOCINELHNATU3UPOBAHHLIM
000pYyA0OBaHUEM W, KAK NPaBUIO, NPOU3BOASITCS MaNbIMU CEPUSIMU U
BbINYCKAWTCH ABYX BMAOB: CTAUMOHAPHbLIE U NepeHOCHbIe. s
N3MEPEHHUHA METOAOM TNOTEHLMWANOB MOAYIJEMEHTA NPUTOMAH b
nepeHoOCHbIE MEAHO-CYJIbATHbBIE 2IEKTPOALI CPABHEH U, KaK Hauboee
YAOOHBIE.

[TOMHUMO NEPEHOCHLIX MEAHO-CYAbQPATHBIX 3JIEKTPOAOB
CpaBHEHMS BBINYCKAEMbIX CEPUMAHO, MOXXHO MCNOJBL30BaTh 3JEKTPOAI
WHAUBUAYANbHOIO U3rotosiacHusa. [IpuHuUMNManbHasgs KOHCTPYKLNS
MeLHO-CY/NbPATHOrO 3JIEKTPOAA NpeACcTaBleHa Ha pPUCYHKe 1.



O/M 218.3.001-2010

1. kopnyc (cTakaH);

2. CTepXEeHb U3 KpaCHOW
MEOU;

3. KpbilliKa 4151 KpENAeHNA
CTCPXHS;

4. KpblliKa NpobKY;

5. nopucTas npobdka;

6. YNJIOTHUTENBHOE KOJIBLO;
7. ranka;

8. HAKOHEYHUK NPOBOAHUKA;
Q. NpOBOAHUK;

10. nosocTs, 3ano0iHAeMan
HacbiIEHHbIM PACTBOPOM
cynbdara Meou.

PucyHok 1 — IlpnHuunuansHas cxemMa KOHCTPYKLUU NEPEHOCHOTO
MEJIHO-CYAB(PATHOrO 3JIEKTPOAA CPABHEH US

Kopnyc (cTakaH) MEeOHO-CYyAL(PATHOrO 3JIEKTPOAa, KaK NpaBuo,
UMEET LMWJINHAPHYECKYIO POPMY UM U3TOTABAIUBAETCS U3 OPIrCTEKa UIIH
Mpo3padyHoOi NAacTMaACChl HHEPTHOM MO OTHOLHEHUIO K MEAU U CynbdaTy
Mmeau. ITpedboBaHHE TNpPO3PAavYHOCTH Kopnyca OOYCIAOBJAEHO
HEOOXOANMOCTBIO KOHTPONASA YPOBHS 3JIEKTPOJUTA NMPU NPOBEACHUMN
U3MEPEHUN, OCOOEHHO NpH padoTe HAa BEPTUKANBHLIX U NMOTOJOUYHBIX
[TOBEPXHOCTAX. PEKOMEHAYETCS UCNOJIL30OBAThL MEAHO-CYAb(dAaTHbIC
3JIEKTPO/bI C KOPIycaMH, BHYTPEHHU N AMaMETP KOTOPbIX COCTaBsIeT 18-
25 MM.

BHYTpHY cCTakaHa HAXOAUTCS MEeAHBII CTEPXKEHb ANaMeTPOM 6-9 MM
U 1IMHOM He MeHee 50 MM, 3aKpensieHHbI Ha KPBILLIKE U3 M1aCTMACChI
MU UHOTO SNEKTPOU3OJISILUMOHHOIO MaTepuaa, KoTopass repMeTUYHO
3aKPbIBAET KOPNYC ¢ OAHON U3 CTOPOH. C HAPY>KHOH CTOPOHB! MEIHbIN
CTEPXKEHb UMEET KJIEMMY U1sl TOACOCAUHEHUA KOHTAKTHOTrO NMpoBoOaa.

BTopoe oTBepCcTHE KOpnyca 3JIEKTPOJAAa 3aKPbIBAIOT KPBILIKCH C
NpoOKo# U3 NOpPUCTOM ApeBeCcHHbl (OCHMHA, Oepe3a U T.I1.) WU UHOTO



O/IM 218.3.001-2010

MOPUCTOr0 MaTtepuasa CnocOOHOro HachlAaThLCHA BJaro#, As
obecneyeHnss MOHHOro oOMeHa ¢ pacTBOPOM BHYTPH 31€KTpoja.

[1poOKy npeaBapuTeNbHO NMPONUTHIBAIOT PacTBOPOM cyiabdara
mMeau CuSO4 B AucTUWIINPOBAHHOMK BOJE NyTEM BbIMAYNBaHHWS B TCUEHU U
CYTOK MJIM KHUISIYEHHKS B HACBILIEHHOM pacTBOPE B TeyeHUe 1-2 v.

st obecneyeHus XOpoliero 3JeKTpUYECKOro KOHTaKra MexXay
3NEKTPOAOM CPABHEHUSA N NOBEPXHOCTHIO O€TOHA, NEpe/l BhINOJTHEHUEM
U3MEPEHUN HA MOPUCTYIO NPpoOKY HaAAEBAT NpPEeaABapUTENbHO
YBJAAXHEHHYIO I'YOKY U3 3J1JaCTUYHOrO reHonoauypetada (opojioHa).

BHyTpeHHEe NPOCTPAHCTBO KOpnyca 3JeKTpoda 3alnoJHAT
HACBILIEHHBIM pacTBOpPOM cyibdaTta Meau. [nsa obecneyeHuss KOHTpPOJIS
HaChILEHHOCTH pacTBOpa B CTAKAH 2AEKTpOoAa N00aBNAAI0T HEKOTOPOE
KOJTMYECTBO KpUCTA/NIOB cyib(daTta Meau. [locne 3annBku 31€KTpoanTAa
B KOpnyce He OJXKHO OCTaBaThCsqd BO3AYW HBIX NY3bIPbKOB. B NIpOTUBHOM
c/iyyae, B pe3ybTraTe HapyweHUsa MOHHOro odMeHa 4yepes rnpobKy, MoryT
OBbITh NMOJIYYEHbI JIOXKHBIC PE3YAbTaThl IPU U3MEPEHUSX HA BEPTH KA bHbIX
N, OCOOEHHO, HA NOTOJIOYHbIX MTOBEPXHOCTSIX.

C TeyeHMEeM BpeMeHH npu paboTe 3JIeKTpoada KPHUCTANNb
pacTBopsoTcs BeaeacTsue Anddy3mm MOHOB 4Yepe3 NOPUCTYIO NTPOOKY.
[To Mepe MX pacxonoBaHUs 3JEKTPOA HEoOXOAUMMO 3aMOJHATL CBEXUM
HAaCbILWEHHBIM PACTBOPOM cyiab(dara Meaun. 3anonHSAIOT BJEKTPON
PACTBOPOM HE MEHEE UEM 32 CYTKH 10 BLIMTOSHEHUS UBMEPEHUN.

B nepuoabl Mexay NMpoBEeACHUEM M3MEPEHUN BNEKTPOADI
CpPaBHEHUWS MOTYT XPAHMATHLCS B COOPaHHOM COCTOSSHUM MJIY Pa30OPAHHOM,
Npy YCJAOBUMWN, YTO NopucTtas NpodKa HAXOAUTCS B €MKOCTHU C
HaChILICHHBIM PAacTBOPOM cyJibdaTra MEaH.

Ecan ansg v3MEPEHU I UCNOABL3YIOT HECKONBKO 3JIEKTPOAOB
CPaBHEHMUS, BCE OHU AOKHBI ObITh YCTAHOBNIEHBI B 0DLLYI0O EMKOCTSL C
HaCbILLIEHHBIM PAaCcCTBOPOM cyJib(haTa MeAU HEe MEHEE, YEM 3a CYTKH 10
Hayasla U3BMEPEHHUHN.

B cayuae, ecnu npobka ANUTENbHOE BpeMs HE CMayuBaeTcs, ¢é
NOpbl MOTYT 0Ka3aThCA 3aKYNOPEHHBIMU KPHCTA/JIaMKU CyabdaTa Meau
4YTO NPUBEAET K HEPADOTOCITIOCOOHOCTH BIEKTPOA.

[Tpu cObopKe 3nekTpoaa MEAHBIN CTEPXKEHb OYULLAETCS OT OKUC/IOB
TpaBJ€HUEM A30THOW MK CEPHOWN KUCIOTON M(MAKM) NOJUPOBKOMN C
YAEC/JbHbIM A2BJACHUEM Ha 00pabaTbiBAEMYIO NOBEPXHOCTL He OoJsiee 0.8
krc/cm?, [locne OYHUCTKM CTEpXeHb TILATEJbHO MPOMBIBAIOT
OUCTHAJIMPOBAHHONW WIN KuNsiyeHOW Bonoi. [lonagaHue KUCAOTHI B
pPaCTBOP BHYTPb 3JEKTPOAA HELONYCTUMO.
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ONEKTPOA CpPaBHEHUS LOMKEH ObITh OCHALMEH CMEHHOW WM
HECMEHHON PYKOSATKOW, obnanarolleil 3NEKTPOUIONUPYIOLIUMN
CBOMCTBAMK M MCKITIOYAIOLIIEHA HArPEB 3JEKTPOAa OT PYKU YEJIOBEKA.

B nporokone M3MepeHUH 00653aTENbHO YKa3blBAIOT TUI
UCMOJABL30BAHHOTIO DJIEKTPOAA.

J11s1 NOBEPKN ¥ KainOpOBKYU BAEKTPOOAOB, NCNOJIb3YEMBIX NMPU
NOTEHLIUOMETPUUECKUX U3MEPEHUSAX, UCTTOJIB3YIOT SJIEKTPO CPABHEH Ul
XJopcepedbpsaHbIi HachilEeHHbIn 00pa3uoBbIk 2-ro pa3psaa no F'OCT
17792-72.

5.3 BoaprMeTp. [N naMepeHnss 3HaAYEHUHW NOTEHUUANOB
NOJY3JIEMEHTA TPEOYETCH BOJBTMETD WIN MYJALTUMETD, paboTalolUi OT
ABTOHOMHOTO MCTOYHUKA NMUTAHUS U NMO3BOJAIUINUA NPOBOAUTD
M3MEPECHUST HANPAXEHUS NOCTOSHHOrO ToKa B auanasoHe ot -1.0B ao
+1.0B ¢ auckpetHocTblio He MeHee 1| MB no NTOCT 22261-94.
[TorpemwHocTh M3MEPEHUN JOJXKHA COCTaBJiIATL He Oonee 3 % or
KOHEYHOTOo 3HaYyeHUs auanasoHa usMepeHui. Ciaenyet UCnosib30BaTh
NPpUOOPHLI C BHYTPEHHUM CONMPOTHUBJICcHKUEM He MeHee 10 MOwm. Ha
y4yacTKax, rae 06TOH UMEET HU3KYIO BJAAXHOCTb, pE3YJbTaThl U3MEPEH N
npubopaMyu ¢ MEHLILIUM BHYTPEHHUM CONPOTUBAECHHUEM MEHEE
CTAOU/ILHBI.

Bonvt™MeTp (My/bTUMETD) AOIXKEH XPAHUTLCS U OOCAYXHMUBATHLCS B
COOTBETCTBUU C TPEOOBAHUIMMN YCTAHOBIIEHHBIMHU [IPOU3BOAMUTEJIEM.

5.4 IIposoaa. /lng noaknwyeHUss apMaTypbl U 3JEKTPOAOB
CpaBHEHMUS K BOJILTMETPY UCIObL3YIOT MPOBO/a MOHTAXHBIE C U30J51L{IUEH
TpeOyeMONn ANUHbL. g paboThl HeoOXO0AMMO OBa NpoBoAa: OAUH ANs
COCAUHEHUA BOJBTMETPA C BJIEKTPOJAOM CPaBHEHWUS, APYIron ang
COCAUHEHUSA BOJLTMETpPA C AapMaTYPOH.

[IpoBoma cnenyeT OCHaCTUTb OBICTPOCHEMHBIMU 33XXKUMaMHU,
NMpeNHA3HAYEHHbBIMY IS HAACXKHOrO NOACOCAUHEHUS K apMATYPHbIM
CTEPXHSM, a TaK X€ pa3beMaMHu, COOTBETCTBYIOLIUMH pa3beMaM
BOJILTMETPA U KJIEMME 3J1IEKTPOAAa CpaBHEeHUA. 11 NOAKIII04EeHUS NpoBOAa
K apMaType yAOOHO MCMNOAbL30BATh 3aXKUM TUNA «KPOKOAMUJI»,
[ToncoeanHeHUe NPOBOOAA K apMATYPHBIM CTEPXHAM MOXET ObIThH
OCYLLECTBJIEHO Honee HAAEXXHO MPU NMOMOILUMY NANKH,

Beibop npoBoaa M €ro AaAuMHa onpenengercs yaoOCTBOM
NOAKJIIOYEHUS N UCMONB30BaHUS. PeKOMeHAyeTCa UCOIBb30BATh MEAHBI i
MHOTOXUABHBIHA npoBoj cedeHrem ot 0,25 mm? no 0,75 Mm? B MATKo#
nzonsauuu. Kak npaBuno, 4JMHY NpoBOAa MEXAY BOJILTMETPOM M
3/1IEKTPOAOM CpaBHEHUsI NpUHKUMaIOT 10 7 M. Micnonb3oBaHue noBona
IMHON bonee 1.5 M uenecoobpa3Ho NpyU UCNOJIB30BAHUM 3JIEKTPOAA
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CpaBHEHHUA Ha YIUJIMHHUTENBHOW IUTAHIE B CAY4YasiX OTCYTCTBHUA
HEMOCPEACTBEHHOI0 [O0OCTYNa K MUCCAEeAyeMOH TMOBEPXHOCTH
Kesie300eTOHHOK KOHCTpyKuMHK. [1pu anvHe npoBoaa pe KOMEHAYEMOTO
ceyeHmns 10 150 M ero iMHa He 0Ka3blBaeT NPAaKTHUYECKOro BIUSHUS Ha
U3MEPEHHYIO BEJIMUUHY NOTEHL MaNa.

He ponyckaercss MCNOAbL30BaHKUE NPOBOAOB ¢ NOBPEXAEHHOM
U30/ALHNENR UIN YIJIMHEHHUE UX B NOJIEBbIX YCIOBUSAX COeAUHEHNEM HA
«CKpYTKax» 0e3 HaZleXKHON U301 UIMU MECT COeIMHEH US.

[IpoBona winMHONK H6onee 5 M xpaHIAT HAa MOTOBWIBLLAX, NPOBOAA
IJINHOM OoJice 25 M — Ha CielMaIbHbBIX KaTyLIKax.

[lepuonmyecku cnenyet npoBepsiTh LEJOCTHOCTS U COMPOTUBIEHHUE
NU30JISUUU NMPOBOJOB.

5.5 CneunanusupoBanHbie npudopsl. BmecTo kxomniekrTa
o0OpynOBaHHUSI COCTOSALIETO U3 IAEKTPONA CPaBHEHUS, BOJLTMETPA M
COCANHUTENLHBIX MPOBOAOB MOXKHO MCIOb30BaTh CNELUATUINPOBAHHbIE
NpUOOPLI, U KOMMNEKThH 000OpPYAOBaHUSA, NPpeAHAa3HAYEHHBIE U1
UCCIeAOBaHUU METOAOM MOTEHUMANOB NOJiy3jeMeHTa. 3apy0exXHbIMY
KOMMNaHUIMH CEpUHHO BBINYCKAETCH bosiee NecCsATKaA

CMEUHUANN3NPOBAHHLIX NPUOOPOB C PA3TUYHBIMU (PYHKLIMOHANBHBIMY
BO3MOXXHOCTSIMM.

[Ipy wucnoab3oBaHMK, XpaHEeHUHM K OOCAYXMBAHMUN
CeUMaJUM3UPOBAHHBIX NPUOOPOB CAEAYET PYKOBOACTBOBATLCH
TpeOOBAHUAMMU, YCTAHOBAEHHBIMY NPOU3BOANTENEM.

[1p¥ BHINOJHEHMU UCCNEenOBaHUM ¥ 00paboTKe PE3yaAbLTATOB
U3MEPEHUH ClieayeT pYKOBOACTBOBATLCS HACTOSALLIMMU PEKOMEHIALIMSIMU.

B HeKOTOpbIX NpubOpax UCNONbL3YIOTCSA XJOpcepedpsHble
JIEKTpOAbl CpaBHEHUA. B 3TOM ciyyae noayyeHHbie 3HAYECHUS
NOTEHLMAJIOB NPEACTABASIOT NpeoOPa30BaHHbBIMU B 3KBUBAJIEHTHBLIE
3HaYEHUA NOTEHLIMANA MEAHO-CYNb()ATHOrO 3JE€KTpOAa MPHU TEMINEpaType
+22°C.

5.6 BcnomoraresbHble TexHHYecKHe cpeAcTBa. 15 pa3MeTku M
NOArMOTOBKW OETOHHOM MOBEPXHOCTH B MECTaxX U3MEPEHUMN, BCKPbHITUS
3alMTHOTO cJiosl 6eTOHA AAs1 MOAK/IIOYEHUS] K apMaType, U3MEPEH U
TEMNEpPaTYpPhl, BANSTHUE KOTOPOH HEODXOANMO YUYHUTBIBATH NPHU 00padboTke
pe3ynbTaTOB U3MEPEHUSA NOTEHLMANOB NPUMEHSAIOTCS ClEAYIoLINE
BCMTOMOTraTEe/bHbIE TEXHUUECKHUE CPENCTBA:

- TepMoMeTp anst onpeaeseHUss TeMnepaTypbl BO3AyXa M
TEPMOMETD 8 ONpedeneHUs TEMINEPATYPhl 3J€KTPOJa CPABHEH K.

KannbpoBKy TEpMOMETPOB OCYLUECTBASIOT MPHU MOMOLLK TEPMOMETpaA
meTeopoJiornyeckoro no 'OCT 112.
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- [Ipubopsl Hepa3pyLAUIETrO KOHTPOAS AN ONpeacjeHns
MOJIOXEHUS apMaTyphbl Ha y4acTKe U3IMEpEeHUN. PekoMeHayeTcs
MCNONBL30BaTh U3MEPUTEAU 3aLUUTHOIO C10s 0ETOHA BHECEHHLIE B
[ocynapcTBeHHBIM peecTp cpeaAcTB U3MepeHuit Poccunitckon @eaepaunm,
MO3BOJISIOLLINE ONPEACAUTD NOJOXKEHUE aPMATYPHBIX CTEPXKHEN, INAMETP
apMaTypbl ¥ TOJILLWHY 3aLLMTHOTIO CJ104.

- UHCTpYMEHT Ans BCKPBLITUA 3aLLUTHOrO ¢aos deroHa. dn4d
BCKPbLITUS 3aUIATHOTrO CJjiosi 6€TOHA, NOAKIIYEHHA BONLTMETpA K
apMaType MU KOHTPOAS COCTOSSHUWA apMaTypbl HUCNONAbL3YIOT
AKKYMVJIATOPHBIE UK CETEBBIE DNEKTPOUHCTPYMEHTHI — NepdopaTophl
W YI101AU@POBaAJIbHbIE MALLIUHBI.

- 3a4YUCTKY apMaTYPHbIX CTEPKHEN U1 MOAKAIOUEH U BOJIBTMETPA
K apMaType, a TakxXe ylaneHue BAarOHENpPOHULLIAEMOT0 NOKPHITUS C
MOBEPXHOCTHU DETOHA B MeCTaX U3MEPEHUSA, NPOBOASAT WIKYPKOM
waudosanbHo no N'OCT 13344-79, HaNMNBHUKOM, METANIUYECKON
1IIETKOMH.

- PazmeTky 0eTOHHOM NoBepXHOCTH BhINOAHSAIOT MejioM o 'OCT
17498-72 nnu mapkepoM. B cayyae eciv pa3MeTKy TpedyeTCcsl COXPAHUTDL
nocje NpPOBEACHWUS U3MEPEHUN, MUCNONAL3YIOT TNEPMAHEHTHBIM
(HECMbIBAEMbI) MapKep.

- U3MepeHUusd NUHEeHWHBIX pa3MEepoB AAs MPUBA3KU TOUEK
U3MEPEHNUSA U MECT MOAKIIOYEHUS K apMaType BbINONHAIOT PYAETKAMHU
n3MepuTeabHbIMU MeTanandeckumu no N'OCT 7502-98, nnHenkamu
n3MepuTeNbHbIMU MeTaaandeckumu no I'OCT 427-75*. Jlonyckaercs
MCNOJL30BAaTh Jla3epPHbIE JaIbHOMEPHI, BHECEHHBIE B [OCYAapCTBEHHBIN
peecTp cpeacTs namepeHnit Poccuiickoit Peaepanuu.

- [IpeaBapuTenbHOE CMAaYUBAHUE TMOBEPXHOCTU OETOHA
BBITTOJIHSIIOT Pa3OphI3rNBaHUEM BOAbI UIN CIIEHUAILHONO pacTBOpa B
TOYKaX U3MEPEHUSA C MPUMEHEHHUEM ONPBLICKUBATENEN NMEPEHOCHLIX C
pyuyHbIM npusoaoM no NOCT 22999-88.

6. Iloaroroska K n3MepeHUsAM

6.1 PexoMeHayeTcs CcAeayiOlMHU NOpsAAOK MOATOTOBKHU K
NMPOBEACHUIO UBMEPEHU I METOAOM MOTEHLIMANOB NONY3JIEMEHTA:

- NpeaBapuUTeSibHOE 00C/IEI0BAHUE KOHCTPYKLIUY;

- BLIOOD y4ACTKOB U3MEPEHUH;

- ONnpeAcIeHUE NOJIOXKEHUS1 apMaTyph! Ha YHaCTKe U3MEPEHUH;
_ BbIOOp LIara u3MepeHun;
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- HaHEeCeHUE pa3MeTKHW (M3MEPUTENABHOW CETKM) Ha
[MOBEPXHOCTb OETOHA;

- BCKPbITHE 33aUIUTHOTIO €08 OETOHA AJIA NOAKIIOUYEHMUS
U3MEPUTENBHOTrO Nprubopa K apMaType;

- 3aYMCTKa MECT MOACOEAUHEH sl BOJIBTMETpA K apMaType A4
obecrieyeHUsi HANEXKHOO BJIEKTPUUYECKOrO0 KOHTAKTa MEXAY HUMMU;

- NMPOBEPKA HAJIU4YMUA 3BJEKTPUUYECKON CBSA3U MEXAY
apMaTYPHbIM KapKacoM B MECTAX UBMEPEHUN N MECTAMU NMOACOSANHEHUS
M3MEDPUTENLHOTO NpUbopa K apMaType;

~ NMOArOTOBKa OETOHHOM MOBEPXHOCTU HA HUCCIEAYEMOM
y4aCTKE B MECTaxX NMPOBEACHUA UIMEPEHU M,

- NOAKJIIOYEHHUE U3MEPUTEIBLHOrO Npubopa K apmarype.

6.2 IlpeaBapurensHoe o6caenoBaHue, BLIOOP YYACTKOB M3MEPEHUIA
M 1Iara CeTKH H3MepeHHH

[Ipyn npeasapuTeNbLHOM BU3yaJibHOM oOcaecaoBaHMU 0OpallaoT
BHUMAHHWE HA HaIM4yUE JePEKTOB 3aLLMTHOroO caos 6eToHa, B NEPBYIO
oyepenb TaKUX, KOTOpbie MOy ObITh BbI3BaHbl KOPPO3UEH apMaTyphl
(OTC1aMBaHUE 3aUIUTHOIO CNos OeToHa, 30Hbl «DyXTsllero» 0eToHa,
TPELLMHBI B 3aLLIUTHOM CJIO€ B/1OJ/Ib apMAaTYPHbIX CTEP>XKHEH, p>KaBble NATHA
Ha NOBEPXHOCTHU). C UENAbIO NMOBLIWEHWS HAAEXHOCTU BbiSIBJIEHUS
HeOJ1aronoAy4yHbIX y4acTKOB nNpeaBapuTenbHOe obcnenoBaHMe
PEKOMEHAYETCS NMPOU3BOAUTL C UCMIOAL30BAHUEM ODCNEA0OBATE/ILCKOTO
MO10TKa. OcobeHHOE BHUMaHME NPU NPeaABaApUTEIbHOM 00CNE0BAHUN
cnenyet obpaniath Ha Y4aCTKH, NOABEPXKEHHbIE OOBOAHEHMUIO.

BeiOpaHHbIe 1S UCCNEAOBAHM A KOHCTPYKU KU AC/AT Ha DJIEMEHTHI
(nnuTa, pedbpo v T.4.).

[1pu BLIOOpE YUaCTKOB N3MEPEHN M MTPUHUMAIOT BO BHUMAaH e TUII
U OCODEHHOCTH UCCNeAyeEMON XKeNe300eTOHHOM KOHCTPYKLUHU, €€
APDMUPOBAHUE, TONUWMUHY 33IUUTHOTO caos 6eToHa, pakTUyeckoe
COCTOSIHUE 3aLUTHOIO ¢j0od O0ETOHA, HAJIMYUE BHELWIHUX AehEKTOB Ha
[TOBEPXHOCTH, BBLIABJIEHHBIX NPpYU NpeaBapUTE/IbHOM BU3YajlbHOM
obcnenoBaHU U UCCIENYEMOt KOHCTPYKLUH.

[lo pesynbraTamM BHU3YajJbHOro oOcCiaenOoBaHUS C YYEeTOM
KOHCTPYKTUBHBIX OCODEHHOCTEN O0OBEKTAa MCCIENOBaHUMN, €ro
apMHUPOBaHUs, IPUHUMAIOT PELIEHHE O BbIOODE MOAETN UZMEDPEHUN —
MO0 BLIMOJHAIOT BLIOOPOUYHBIE U3MEPEHUS B ONPpeAcNeHHbIX TOUKaX
3JleMEHTa KOHCTPYKIIMUN, NTUDO M3MepeHUusa BbINOJHSAOT HAa BCeH
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MOBEPXHOCTH BJIEMEHTA € 3apaHee BbIOPAHHBIM LIArOM CETKH UBMEPEHU M.
tllar ceTkn MOXeET ObITh Pa3/M4YHbBIM BAONDb U [T1OMEPEK IJIEMEHTA.

[Tpu orcyreTBu#M HHPOPMALMY O TOYHOM TOJIOXEHUH apMaTYPHbIX
CTEPXHEN USMEPEHHUS BBIMOAHSAIOT B MPOU3BOJBHO BbIOPAHHBIX TOUKAX.

BhinoJHEHUE U3IMEPEHHUN CO CAMIWIKOM OOJbLLIXM LUATOM
YBEJIUYUBAECT BEPOSITHOCTbL TOrO, YTO JIOKaJbHbIK y4acTOK C
KOPPOANDPYIOLIUM apMATYPHLIM CTEPXHEM, He DyneT oOHapyXeH. YTo Obl
HE NPONYCTUTh YYACTOK C JIOKAJhHOK KOPPO3UEhn apMaTyphbl LLIAT CETKH
U3MEPEHUN OOLIYHO BbIOUPaAIOT B AuanaloHe or 0.5 M 10 1.5 m. Tlpnu
UCCNENOBAHUU apMaTYphl B YACTO apMUPOBAHHbBIX KOHCTPYKLIUAX,
HaNpUMED B NJIKTE NPOE3XKENA YACTHU, War UIMEPEHUIN NMPEeaABaApUTEABHO
NMPUHUMAIOT 0KOJ10 1.0 M.

B 33aBUCHMOCTH OT PE3yAbTATOB BU3YaAJNbLHOI0O 00CACAOBAHUSA,
BEJINUKUHBI MOTEHLMUAIOB U MPAZIUEHTOB U3MEPEHHBIX NOTEHUNANOB B
COCETHUX TOUYKaX Ha OTACIbHBIX YYACTKAX KOHCTPYKLIMY NPEABAPUTENBHO
BbIOpaHHbLIMA 11ar CETKU U3MEPEHUHN B Npouecce BLIMOAHEHUA padoT
U3MEHSIOT B O0/IbIUYIO U1K MEHbILYIO CTOPOHY.

B cayyae, ecin abconTHAas BEJAMYUHA pa3HULbl U3MEPEHHBIX
3HA4YE€HWU NMOTEHLMANOB B COCEAHUX TOUKAX cocTaBasieT bonee 150 mB,
liar U3MEpeHUu i CoOKpallaloT.

[Tpy npaBuabHOM BEIOOpPE lara CETKU U3MEpPeHUN abconioTHas
BEIMYKUHA Pa3HULbI UBMEPECHHbBIX 3HAYEHU NOTEHLIMAIOB B COCEAHUX
TOYKAaX, KaK NMpaBuJio, He JoKHa npessbitiath 100 MB.

[1pn nccnenoBaHMKU KOPPO3UM NpEaBapUTENbHO HaNPSIXEHHOM
apMaTyphbl B COCTaBHbIX MO AJIMHE DaiKaXx U3MEPEHUS NOTEHLMANOB
BBIMOJIHAIOT MO HUXHEMY nosicy U pedbpy. MsMepeHusa noreHunanos B
TaKMUX KOHCTPYKLUUSAX CAEAYET BBINOJHATL C Pa3sHbIM 1IAaroM no JIUHE
0anKH, Crylas war CeTKM U3MEpeHUM y nonepedHbix cThikoB 10 0.20-
0,25 M. Ilpn aTOM OIHO M3MEpEHHE ciienyeT 00s3aTeNIbHO BLINONHATD
HEMOCPEACTBEHHO B CTHIKE MEXIY COCEAHUMU DNOKAMU DaNKH.

HanexXHoCTh 00HapyXEeHUA KOPPO3UHU KAXAOTo OTAENBHOIO
APMATYPHOTO CTEPXHSA HA NOKAJbHOM YYaCTKE NMOBBILIAETCA MPHU
BHINOJHEHUUN UIMEPEHUK HENOCPEACTBEHHO Hald apMATYPHLIMM
crepXHsaMu. [1oaToMy, ecnv NnpoBoAsATCH AeTalbHblE UCCIEAOBAHUA, TO
MECTaA BBLIMTOJNHEHUSA UIMEPEHUN DPEKOMEHAYETCA pacnojaraTbh Haj
apMaTypPHbLIMUY CTEPXKHAMMU. [1o10XKEHME CTEPXKHEN apMATYPbI ¥ TOJNLLUHY
3alIUTHOTO CJI08 BETOHA onpeacasioT MarHMTHbIM MetoaoMm no 'OCT
22904-93 (cM. pasaen 5).

EC/I¥ TOYHO YCTAHOBJIEHO (PAaKTUUYECKOE MOJOXEHNE BCEH
apMaTypbl, TO MECTAa U3MEPEHUN (y3/1bl CETKU) PEKOMEHAYETCH
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pacrnoJiaraTh B TOYKAX NepeceycH st CTEP>XKHEN apMaTypHOro Kapkaca. /Jns
3TOTO, €CAU MMEETCS] BOSMOXHOCTb HENOCPEACTBEHHOIO AOCTYyNA K
UCCAEAYEMON NOBEPXHOCTHU, TOYKHU MU3MEPEHUN DPEKOMEHOAYETCS
NpeaABaAPUTENBHO OTMETUTD MEJIOM MY NMEPMAHEHTHBIM MapKEPOM.

6.3 Iloaroroska 6eToHHO NOBEPXHOCTH K IPOBEAECHHUIO U3MEPEHHIH.

llensMy noAroToBKky OETOHHOM TMOBEPXHOCTH K NPOBEACHUIO
U3MEPDEHUN ABJAAIOTCA: YAAJIEHUE C HEE BEIULECTB, NPENSTCTBYIOUIUX
MOHOOOMEHHOMY NPOLECCY Ha rPaHULE «OETOH-3NEKTPOA CpPABHEHUS»
u obecrieyeHue TpedyeMoil TOUHOCTH NO3ULIMOHUPOBaHNS (YCTAHOBKHY B
TpeOYEMYIO TOUKY) 271€KTpOAa CpaBHEHUAL.

Ecin Ha nOBEpPXHOCTL OETOHA HAHECEHO BJ1IarOHENPOHULAEMOE
MOKPBLITUE, TO 3TO NOKPHLITUE B MECTAX MPEACTOSLLKUX U3ZMEPEHN
NOAHOCTLIO yoansiioT. Pazmep O4UMILEHHOrO y4acTKa B KaXaoi TOUYKE
N3MEPEHUS OJIKEH ObITh HE MEHEE XD CM. PeKoMeHayeMble TeXH UUECKHE
CPEACTBA AJI1 OMUCTKM yKa3zaHb! B pasaene 5. [lpu pasMmMeTKe CEeTKH
U3MEPEHUN KPACKOWN, MECTO HEMNOCPEACTBEHHON YCTAHOBKHU 3JEKTpOAa
CPaBHEHUS HE OKPaLlNBalOT.

Pa3MeTKy CeTKU U3MEPEHUN BLIMOMHSAIOT B caydae, eciu 6e3 Hee
HEe MOXeET ObIThL obecrneyeHa TpedyeMass TOUHOCTb NO3ULLIMOHUPOBAH UA
JIEKTpO/la CpaBHEHUS HA NOBEPXHOCTU BLIOPAHHOrO y4acTka.
PexoMeHnyeMble TEXHUYECKHUE CPEACTBA ON51 HaHECEHUA Pa3MEeTKM
YKa3aHbl B pasaese S.

[ Tpy HEOOXOAUMOCTH BBITIOTHEHUSI HECKONbKUX CEPUHA U3MEPEHU I
MOTEHIUMNANOB B OAHON U TOM XK€ KOHCTPYKLIMU B TEYEHUE ONPEAECTAEHHOTO
nepuona BPEMEHHU Pa3METKY CETKM HU3IMEPEHUMN BBLINOJHSIOT C
UCAONB30BAHUEM CTOMKUX JTAKOKPACOUYHbIX MATEPUAJIOB.

6.4 IloaknoyeHue BOJIbTMETPA K apMaTYpe.

[ToaknwuyeHue BoabTMETpPa K apmaTtype TpedOyeTcsas npwu
BbINMONHEHU N U3MEPEHM M NOTEHLMANOB OAHHUM BJEKTPOJOM CPABHEHUS
(cM. pasnen 7).

[TonoXUTENbHBIA TTONIOC BOJBTMETPA MPU MOMOLM NPOBOAA,
OCHALEHHOTIO COOTBETCTBYIOLLMMHU PAa3beMaM U, NMOAKIIIOUAIOT K apMaType
WU K BBICTYNAIOLINM M3 OETOHA METANIMYECKUM BIEMEHTAM, HANTPUMED
K 3aK/1aHbIM AeTalsaM. BaxXHO, 4TOObI MeXAy SNEMEHTOM, K KOTOPOMY
MPON3BOAUTCA NOAKITIOYEHHUE, U UCCIIEAYEMOM apMaTYpOH CyLLECTBOBaJA
HaldeXHas 3JleKTpuueckas cBaA3b. Hanuuune 31eKTpUUYECKONR CBSI3HU
YCTAHABJIMBAIOT U3MEPEHUEM DJIEKTPUUYECKOTO CONMPOTUBICHHUS MEXNY
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apMaTypoit U META/UINYECKMUM BNEMEHTOM, K KOTOPOMY NPOU3BOAMUTCS
NOAKNIOYEHMUE,

JIlng noakjluYeHUMs npoBOJa K apmMaTtype UWIU ApPYromy
METANIMYECKOMY DJIEMEHTY B OONbBLWMHCTBE CAy4aeB yAoOHO
MCTI0/1b30BaTh OBbICTPOCBEMHbIN 3aXHUM «KpOKOAUJ». MOXHO

NPUBAPUBATL UJIN MPUIMAUBATL K apMaTYpe AOMOJSHUTENBHbBIE 3J1EMEHTHI,
obsieryaomme NOAKIKUYEHUE NMPOBOAA.

MeTann B MECTE NOAKNIYEHUSA OYUIUIAIOT OT OKUCIOB A0
METAJIIUYECKOTr0 biecKka MeXaHUYECKKUM cnocodboM. PekoMmeHayemeie
TEXHUYECKUE CPEACTBA A1 OUUCTKU METAJ1a B MECTE MOAKIIOHYEHUA
npubopa ykasaHbl B pasaene Jd.

[Tpn HEeKauyeCTBEHHOM MOAKIIIOYEHUHU K apMaType NPOUCXOAUT
HCKaxXeHne (M3MepsieMble 3HAaYEHUS MOTEHLMAJIOB CMELIAI0TCH B
NOJOXHUTENBHYIO CTOPOHY) BCEX 3HAYEHUH NOTEH LU AIOB, KOTOPOE MOXKET
NOCTUTaTh CyLeCTBEHHbIX BenuuuH 100 mB # Gonee.

HAna noaxknoyeHUs BOJNBTMETpPA K apMaType, Haxoasilencs B
OeTOHE, MOXET NOTPedOBaTHCS BCKPbITUE (pa3pylleHUeE) 331 UTHOTO CNOS
oetoHa. [1o OKOHYaHUU U3MEPEHUN NOBPEXKIACHHOE MECTO 3aALUTHOTO
cj1os1 ODeTOHa BOCCTAHABAMBAIOT ObICTPOTBEPACIOIIUMU COCTABAMMU,
o0NafaouIMMM XOpoulen aaresnet K 6eToHy, He HUXE IO NPOYHOCTH,
BOAOHENPOHUIIAEMOCTH U MOPO30OCTOMKOCTH OETOHA KOHCTPYKLIUHN.

[Tpy nccaenoBaHny KOpPpo3nU NPEABAPUTENLHO HANPAXEHHOM
paboyeil apMaTypbl, 3JEKTPUUYECKU HE CBS3AaHHON C KapKacHOM
apMaTypoit, ciaeayeT NMoAK/IK4YaTh NpUbOp K aHKEpaM UCCACAYEMOM
apMaTyphl.

B KOHCTPYKLUAX, COCTOSIILUX UX HECKOJIbLKUX 3JIEMEHTOB,
UMEIOUIUX OTAENbHBIE, BJIEKTPUUYECKN HE CBS3AHHBLIE MEXIY COOOM
apMaTypHble KapKachl, HANIpUMED B MPOJIETHBIX CTPOEHUSAX COCTOALLNX
U3 NMAUT, OOBEAUHEHHBIX OETOHHLBIMU LLINMOHKAMU, NOAKNIOUYEHHUE
npudopa caenyeT BbIMOJHATb UHAWBUAYAJTLHO K apMaType KaxXKaou
NJUTHI.

[1py HEOOXOONMOCTH BBINOJAHEHUSA HECKOJBKUX CEPUU UBMEPEHHU N
MOTEH1MAJIOB B OAHOM U TON XX€ KOHCTPYKLMU B TEUEHUE ONPEAECSICHHOTO

nepuosa BpEMEHM CaeayeT NOJAKII0YATh BOJBTMETP K apMaType B OJHHUX
M TEX Xe TOYKax.

14



OJM 218.3.001-2010
6.5 IHoaxnmouenue BOJABTMETPA K 3JIEKTPOAAM.

OTrpuuareabHbI¥ NOJAKOC BOABTMETPA NOAKIIIOYAIOT K KOHTAKTY
LLIEHTPANBHOIO CTEPXKHS 3/IEKTPOAAa CPABHEHUS NPU NMOMOLLW NTPOBO/A,
OCHAILIEHHOTO COOTBETCTBYIOUIMMH pa3beMaMu.

Ecnu naMepeHuns NpoBOAST C UCIOJb30BAHUEM ABYX 2JEKTPOLOB
CpaBHEHUs (CM. pasaen 7), NOJOXUTENbHBIN MOJAIOC N3MEPUTENBLHOIO
npubopa NoaK/IIoYalT KO BTOPOMY 2JIEKTPOAY.

7. BoinmoiHeHHe U3MepeHUuil

7.1 Obecnevyenme cTabMABHOrO HOHOOOMEHHOrO mpolecca Mexay
3JIEKTPOJAOM CpaBHeHUA ¥ DeToHOM.

[Ipy BBINONHEHUU U3MEPEHUMN MOTEHLMANOB HEOOXOANMbI
JOCTATOYHbIE YCJOBUA A5t CTaOUJIBHOTO HOHOODOMEHHOTIO Mpouecca
MEXAY 3JIEKTPOAOM CPABHEHMUS U NOBEPXHOCTbIO 6eToHa. Hns storo
MEXAY MNOPUCTOMN MNpoOKOK 3aeKrTpoaa M OETOHOM CO034aM0T
INEKTPOAUTHYECKU N MOCTUK, NPU NOMOLLU ORHOWU UM HECKOJBKUX
YBJIAXHEHHBIX Fy0OK M3 3JJACTUYMHOTO NeHonoanypertaHa (nopoJioHa)
NMPONUTAHHbLIX CMAaYMBaloOLEel XUAKOCTLIO. B BoJIbIIMHCTBE cniyyaesn
AOCTATOYHO UCTNOJb30BaTh OAHY rybKy, 3aKpenjJi€eHHYI0O Ha cTaKaHe
3JICKTpOAa CpaBHEHMUS CO CTOPOHbI NPOOKH,

KuakocTs 019 cMayuBaHus rydkuy n0JIXXKHA XOpOLIO NMPOHHUKATDL B
OETOH ¥ HE COAEPKAaTh BEUIECTB, BbI3bIBAIOLLHUX KOPPO3HNIO apMATYDPh! NITH
YCKOpPEHUE AerpafallMOHHbIX NpoLeccoB OeTOHA.

HAnst cMaynBaHusa rydbku MoXHO ucrnoab3oBats 0.5% pacTBop
JKUAKOTO MOIOLIETNO CpeACTBa B pecHo# Boae. [1pyu HU3KKMX TeMnepaTypax
meHee +10°C B pacTBOp 1 cMauuBaHUs IYOKH MOXHO A0GaBASATD A0
15% cnupra.

B x0/1€ BbINOJMHEHNUS U3MEPEHU N caeayeT NoANepXHUBaTh 'YKy BO
BJIAXXHOM COCTOSTHU Y NMYTEM MEPUOANYECKOTO CMaYUBaAHHUS.

7.2 IlpenpapuresbHoe cMauyMBaHHe MOBEPXHOCTH DETOHA.

[TpeaBapuTenbHOE CMayMBaHHWE NOBEPXHOCTHA OETOHA YMEHbLLAET
COITPOTUBJIEHHUE 3IEKTPHUYECKOM LIENU apMaTypa — DJIEKTPO CpaBHEH NS
X NMO3BOJSIET YMEHLILINUTL BpeMsl, HeoOXxoauMoe aist crabuamnizaumum
NnokKaszaH1My Npudopa Npu BbINONHEHUHN UZMEPEHHUM.
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[loTpebHOCTL B NpeABapUTEIbHOM CMa4YyUBaHUU DETOHHOMN
MOBEPXHOCTU ONPEAECASIOT CACAYIOUM 00pa30OM:

- BonbTMETP MOAKIIIOYAIOT K apMaType ¥ DJIEKTPOAY CpaBHEHMUS
COTJIaCHO PEKOMEH AL UM, H3N0XEHHBIM B pasneJie 6.

- DNEKTPOA CPaBHEHUSA C YBJIAXXHEHHON rybKO#N yCTAaHABAUBAIOT
Ha MOBEPXHOCTb ODETOHA HEMOABUXHO.

- Yepesd 15 cekyHO nocjie yCTAHOBKY BNEKTpOoAa CHUMAIOT
NoKaszaHUg BOJbTMETPA.

- Bropoe nokazaHue BONbTMETPAa CHUMAIOT HYEPE3 S MUH. DEKTPOL
CPaBHEHUS NPHU 3TOM AOJXEH OCTABAThCS HENOABUXHBIM Ha
NOBEPXHOCTHU BETOHA.

- CYMTAIOT, YTO MPEABAPUTEIbHOTO CMaYUBaAHNUSA NMOBEPXHOCTH
OeTOHa He TpebyeTcs B cayyae, ecn abconoTHag BeJIMYMHA Pa3HULLbI
MEXAY NEPBLIM U BTOPLIM NOKA3aHUSMMU BOJILTMETPA HE MPEBBILLIAET
20 MB.

Kak npaBu/io, nNpeaBapyuTe/lbHOE CMAayYUBaHUE MOBEPXHOCTH
OETOHA BLINOAHSAIOT pa3bpbI3rUBAHUEM pacTBopa APU NMOMOIIN
NEPEHOCHOro ONpbicKkuBaTens ¢ pydHsiM npusoaom no F'OCT 22999-88,
a TaK Xe NMPOMaKUBAHUEM MOAUNPONUICHOBBIX IYOOK NMPONUTAHHBIX

pPacTBOPOM, UCNOJIb3VIOUIMMCS [ CMaYuBaHUsA rybku s1eKTpoaa
CpaBHEHMUA.

N3MepeHusa NOoTeHUMUAJOB BBINMOJAHSAIOT NOCJAE TOro, Kakx
HaHECEHHbIN HA UCCAEAYEMYIO NMOBEPXHOCTh PACTBOD BNUTaNCS B DETOH.

lpakTuyeckyu, B OONBIWIMHCTBE C/AyuyaeB NpU OOUIBHOM
NpeABApPUTENBHOM CMAa4YUuBaAaHUU pa3bpbi3rMBaAaHUEM pacTBOpa
cTabuamM3alnmg nNokKkasaHM# BOABTMETPa HacTynaet yxe yeped 10-30
CEKYH/I.

B cayyae ecau ans nposeneHus uaMepeHui tpebyercs 6onee
WHTEHCUBHOE NPEABAPUTENBHOE CMaUMBaHUE, TO K TOBEPXHOCTHU BeTOHA
B MECTax MU3MEPEHHUN 3apaHee HAa HYXHOE BpeMSs 3aKpenasaioT
NPONUTAHHBIE PACTBOPOM TMOJIUNIPONUIIEHOBLIE I'YOKHU. [YOKU ynansior
MOCAE BLINOJHEHHUS N3MEPEHHU.

[lpeaBapuTenbHOE CMauMBaHUE NOBEPXHOCTU BETOHA NPOBOAUTCS
110 TEX NMOP, NOKA MOKA3aHUS BONBTMETPA, MOAKIIIOYEHHOIO K 3/1€KTPOAY
CPaBHCHHUS U YCTAHOBAEHHOMY B TEYEHHUM 5 MUH HEMNOABUXHO Ha
NMOBEPXHOCTL OETOHA, ODYAYT MEHATHLCH MEeHee yeM Ha 20 mB.

Ecny npeaBapuTENbHbIM CMayuMBaHWEM HE yaaeTcsi NOoOUThCS
cobnoaeHus TpedyeMoro yejaoBUsl, TO 3TO MOXET CBUAECTEJbCTBOBATD
nnbo 00 O0YeHb BBLICOKOM DIJIEKTPUYECKOM CONMPOTUBNECHUMN
U3MEPUTEBHOIO KOHTYpPA MO OTHOIUEHUIO K BHYTPEHHEMY BXOAHOMY
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COMPOTUBJIEHUIO BOJALTMETPA, MPU KOTOPOM HE 0DECneyunBaeTcs
NOCTOBEPHOCTL U3MEPEHUS NOTEHLIMANA, TMDO 0 HATMYKUY DJIYXKAAOLIUX
TOKOB, UCKAXKAIOLUX CYUThIBAEMBIE 3HaUEHUs. B nepBoM caydyae MOXHO
PEKOMEHAOBATH NPUMEHUTL BOJILTMETD C eLLE 60J1€€ BLICOKUM BXOAHbIM
CONnpoTHUBJIEHNEM. BO BTOpOM ciydyae NpUMEHEHWE METoIa NOoTEHMana
MOAYy3JIEMEHTA HE PEKOMEHIYETCS.

7.3 A3MepeHne TeMIepaTyphl.

TeMmnepaTtypa 5A€KTpoaa CpaBHEHUA BJIUSAET HAa ero COOCTBEHHbIN
NOTEHLHA, YTO TPEOYET KOPPEKTUPOBKY U3MEPEHHBIX 3HAYeHUH. [1/i4
Pa3nUYHBIX DJIEKTPOAOB CPAaBHEHHUS 3TO BJAUSHUE TEMIIEpPaTypH
Pa3IMdHO.

[ToreHumnan MeaHo-cynbdPaTHOTO NEKTPOAA CPABHEHUSA 3aBUCUT
TO/bKO OT MEKTPOXUMUYECKOTO PABHOBECUS MEXIY MEAbI0O U UOHAMMU
MEAU B pacTsope. s MeaU B HAChILIEHHOM pacTBope cyabdaTta Meay
(CuSO,) 3To paBHOBECHE HECHJIBHO 3aBUCUT OT TEMIEPATYPHI M
HACBIILEHHOCTHU PacTBOPA MEAHOTO KYNopoca, YTO AC/IAeT €ro HAREX HbIM
MHCTPYMEHTOM g U3MepeHus nosg noredianos. B ananasone ot +3°C
no +46°C noreHuuan MeaHO-cyJbdaTHOTO 3NEKTPOLA CPABHEHUS
UaMeHseTcs B cpeaHeMm Ha 0.9 mB Ha oauH rpaayc Lleancus. Cpennue
BEJIMUUHBI CMEUIECHUA NMOTEHUNANA MeJHO-cyAbdaTHOro 3JEKTpoAa
CPaBHEHMSA B pa3/IMYHbIX AMana3oHax TeMNepaTyp OTHOCHUTENbHO
Temnepatypb! +22°C npuseneHs 8 Tabnunue 1.

HenocpeacTBeHHOE M3MEPEHHUE TEMIEPATYPhl 3JEKTpOAA
CPaBHEHUSI, KOTOPbIN HE SABASETCA OAHOPOAHLIM TENOM, 3aTPYAHHUTEJILHO.
B CBSI13¥ C 5TUM, NNPU NPOBEACHU U U3MEPEH U NOTEHLLMAJIA MOAYINIEMEHTA
NPUHUMAIOT MEPHBI, UHTO OBl TEMMNEPATYPA BO3AYyXa U TeMIeEpaTypa
3NE€KTpOAa CpPaBHEH U Obl1a ONKWHAKOBOMA.

Hng sToro nepen nNnpoBeAeHUEM W3IMEPEHUNH BbLIPABHUBAIOT
TEMNEPATYPY JEKTPOAA NYTEM BhIAEPXKKHU €TI0 Ha BO3AYXE OKOJ1I0 yyacTkKa
NPEeACTOSALINX USMEPEHUN. BpeMs BbIAEPXKHU 3aBUCHUT OT PA3HOCTH
TEMMNEPATYPHI, TPU KOTOPO MPpOBOANIACL TPAHCTIOPTUPOBKA 31EKTpOaA,
U TeMIMEPaTyphbl B MECTE UBMEPEHUIN. Kak npaBuio, 119 BhIpABHUBAHUS
TEMNEPATYpPh! 3JIEKTPOA, NOCTATOUYHO €ro BbLLAEPXKU Ha BO3AyXe B
TeuecHUe 20-30 MuH. [locne BripaBHUBAHUSA TeMIIEepaTyph! 3J1EKTPOAa

AOCTATOUYHO (PUKCUPOBATbL TOJNILKO TEMNeEepaTypy BO34AyXa MNpU
BBITIOJIHEHU N USMEPEHUH.
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Tabnauua 1 — 3aBUCUMOCTS CMELLEeHUS MoTeHunana MEAHO-
cyjibdaTHOrO 31eKTPOoaa CPABHCHHUS B Pa3/IMYHbIX ANana3oHax
TEMIEPATYP OTHOCHUTENLHO TeMnepaTypbt +22°C

R T S (.
2 o

+11
+24

36
4

[Ipy npoBeACHUN M3MEPEHUN HE CAEAYET AepXaTbh 3EKTPO.
rojibiMM pykaMu 33 KOpNnyc, TaK KakK 3TO MOXET NMPUBECTHU K €TI0
NOTIOAHHUTEJALHOMY Harpesy.

H3MepeHus peKOMeHAYyeTCs BBIMOJHATL BO Bpems, Koraa
TeMiepaTypa Bo3[yxa Hanbosnee ctabuibHa.

[1epMOAUYHOCTL UBMEPECHUSA TEMNEPATYPHl BO3JyXa BO BpeMs
BbIMMOJHEHHUA padOT NOTEHUHMANOB 3aBUCHUT OT NPOJAO/IXKHUTEbHOCTH
naMepeHnin. Kak npaBunao, JoCTaTO4YHO 3apUKCUPOBATL TEMIIEPATYpy B
Hayasie ¥ B KOHLE U3MEPEHUM.

TemnepaTypy usmepstioT B rpanycax Llenbcus ¢ TouHoctsio 1°C #
3aNUCHIBAIOT B NPOTOKOJ1 UBMEPEHU .

7.4 ismepeHne noTeHMala ¢ UCNoJIbL30BaHHEM OJHOTO 3JJEKTpoJa
cpaBHeHusa (MeTox 1).

MeToa 1 iBJI€TCSE OCHOBHBIM METOAOM U3MEPEH US MOTCHLIMANOB
NOJYy3JEMEHTA B Xene300eTOHHbIX KOHCTPYKUUAX. M3MEPEHUE 3TUM
METOAOM BBLIMTOJNHSIOT NMYTEM YCTAHOBKW 3JIEKTPOAA CPaBHEHUHA
NOAKAIOYEHHOTO K OTPULATE/IBHOMY NOJIOCY BOJILTMETPA HA OETOHHYIO
[TOBEPXHOCTH Yepes3 yBAaXHEeHHYIO I'ydky. [lofoXuTtenbHblil 1oatoc
BOJILTMETPA TNPHU 3TOM MNOAKJKWYAKT K apMarype COIJacHoO
pekoMeHaauusaM pasaca 6. Cxema uaMepeHus 1o Meroay 1 nokasasa Ha
PUCYHKE 2.

CHATHE NOKa3aHU N BOJBTMETPA BhIMNOJHSIOT NOCAE CTaOUIN3al UM
nokaszaHuin npndopa. IlokazaHusa cUMTAIOT CTAOUIBHBIMU, ECNIU OHM
OCTAalOTCs HEU3MEHHDBIMHU B TECYECHUE HE MEeHEE 15 ceKyHA NPpHU U3MEPEHUAX
B peXXUMe paboThl Npubdopa ¢ AMCKPETHOCTHIO | MB.

3anuch UBMEPEHHOK BEJAMYMHBI NOTEHUHXANA AONYCKAETCH
BLITIONHATL C OKPYIVIEHUEM M3MEpPEeHHOW BeJiMdnHb 10 10MB. 3anuce
MOJIYYEHHbIX 3HAUEHUN BEACTCS B MHUJJIMUBOJLTAX C YKa3aHHUEM
MNOJSAPHOCTH.
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Pucyrok 2 — Metox 1. IMoaxnoueHue nepeHOCHOro MeaHO-
CY/1bPATHOTO 3JIEKTPOAA CPABHEHUSI K OTPULATEABLHOMY IMONIOCY
U3MEPHUTEBHOro Npubopa, apMaTypbl — K NMONOXKUTEIbHOMY TOJIOCY

Ecav npu BhINMOAHEHUU U3MEPEHUH M0 3apaHee Pa3MEUYCHHOM
CeTKe abCoNIOTHAA BEJIMYUHA pa3dHUIbl UBMEPEHHBIX 3HAYEHUN
MOTEHLMAJOB B ABYX COCEAHUX Toukax cocrtapiasieT bonee 150 mMB,
BBIMMOMHSIIOT JAONOJHUTENBHOE WU3IMEPEHUWE TNOTEHLMAa B
NPOMEXYTOYHON TOYKE, PACNONOXEHHON nocepeAnHe OTpe3Ka,
COCAMHSIOIWETO 3TU TOUKH.

[locne 3aBeplieHUst CEPUN UBMEPEHU M, BBINMOJNHEHHBIX C OHOIO
U TOTO XE MOAKIIIOYEHUS K apMaType, CAEAyeT CAeNaTh KOHTPOJIbLHbLIE
MOBTOPHBIE UBMEPEHUS B TPEX - NATH TOUKAX, UIMEPEHUS B KOTOPHIX
BBIMOJIHANOCH B Hayalle CEPUU. DTO HEOOXOAMMO NS KOHTPOJIS
CTaOUNBHOCTH U3MEPUTEABHOMN LIENYU HA NPOTAXKEHUU BCEIO BPEMEHMH
BBITIONHEHUS CEPHUU UZMEPEHHUH.

Ecnau pazH1ua MeXAY 3HAYECHUSAMMU MOTEHLMAIA B ONHUX N TEX XKE
TOYKAX U3MEPEHHBIMU B Hayane U KOHILE U3IMEPEHUN HE MpPEBLILLIAET
+10MB, CcTabUABHOCTD H3MEDHUTEJSIBHONW  UENU  CYUTAIOT
YAOBNETBOPUTENBHOM.

B npoTHBHOM cnyyae cieayeT NpOBEPUThL COCTOSTHUE BNEKTPOJA
CPaBHEHUSA U COCANHUTENBHBIX NPOBOAOB, HAIEXKHOCTL 3NEKTPUUECKHUX
KOHTaKTOB B MECTAX NOAKIIOUYEHUSA K APMATYPE, BONLTMETPY U DJIEKTPOAY.

[Tocne nposepkyu o0OpysoOBaHUA CACAYET BHINOAHUTL NMOBTOPHbLIE
U3MEPEHUS.
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7.5 H3mepenne noTeHnana ¢ UCNoJb30BAaHHEM JBYX JJEKTPO/IOB
cpaBHeHus (MeTox 2).

MeToa 2 UCMONb3YIOT B CAYyYasiX, KOraa OTCYTCTBYET BO3MOXHOCTL
NOAK/IIOYEHUS K apMaType UM TpedyeTcs NMONYUUTh TONLKO BEJIUUHUHY
rpaneHTa NOTEHLHANA B OAHOH TOYKE OTHOCHUTE/IbHO NOTEHLIKANA B
APYroi TOYKE n3MepeHuss. MeToa MOXET NPUMEHSITLCSI B TOM YUCAE, A1
KOHCTPYKLUU#H MTPOJETHBIX CTPOCHUW I, B KOTOPLIX UMEIOTCH 3NIEKTPUYECKHU
He CBSI3aHHble apMaTypHbIE KapKachl.

[Tpn BBIOOPE MeEeTONA UCCACAOBAHUMN CAEAYET YYUTHLIBATHL, YTO
OTHOCUTEIbHASA MOrPEeLUHOCTb U3MEPECHU K rpaaUEHTA NOTECHLMAIOB MO
MeToay 2 (AByms 2JieKTpoaamMM) B ABa pa3a Oonbiue, 4yeM no metoay |
(OAHWUM BJIEKTPOLAOM).

[Ilpn un3mepeHusx mertoaom 2 ob0a noniwca BOJABTMETpA
NOAKIIOUYAIOT K ABYM 3JIEKTpOAaM cpaBHEeHUs1. CXxeMa M3MepeHUs Mo
METOAY 2 N0Ka3aHa Ha pUCYHKeE 3. [10AroTOBKY 3/1€KTPOAOB CpaBHEHUS K
U3MEPECHUAM NPOBOASAT COrnacHo TpeboBaHUAM pasfena d.

Pucynok 3 — Metoa 2. IloaknoueHne oaHOTO NEPEHOCHOTO MEIHO-
CyJIbPaTHOro 2JIeKTPOAa CpaBHEHUS K OTPULIATEbHOMY MOJ1IOCY
U3MEPUTEABHOTO NpUOOpPa, BTOPOro NEpeHOCHOro MEAHO-CYAbMaTHOrO
3JIEKTPOJa CPABHEHMSA K MOJOXUTEAbHOMY NOJIIOCY

HiaMepeHust ABYyMS 3J1EKTPOJaM U MTPOBOAAT MO O4HOM U3 ABYX CXEM:
Cxema 1 (c 0a30BbIM 3JIEKTPOAOM). BNEKTPOJ CpaBHEHUA,
NOAKJIYEHHBIM K TMOJOXWUTEABHOMY TMOJIOCY BOJbLTMETpA,
YCTAaHaBJMBAIOT HENOABUXHO HAa OCTOHHYX NOBEPXHOCTh UEPE3
YBJIAXKHEHHYIO r'YOKY U HE NepeEMELLIAlOT 32 BCE BpeMSs NPOBEACHUS CEPUN
U3MEDEHUN. DTOT 3/1eKTpold saBnsercss 0a3zoBuiM. [Ipu BbIGOpE TOUKH
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YVCTAHOBKW 0Aa30BOr0 JAEKTPOAA CAeAYyeT PYKOBOACTBOBATHLCA
pe3yabTaTaMy BU3yajbHOIO 00CNEn0BaHUS 3aLUUTHOTO Cflos OETOHA,
pe3yAbTaTaMU BCKPBITUA apMaTypsl ¥ aAp. Bropoit aneKTpon cpaBHEHUA,
NOAKJTIOYEHHLI K OTPULATENBHOMY NONIOCY BOABTMETPA, YCTAHABIUBAIOT
[J151 BBINOJIHEHUS U3MEPEHU N B UHTEPECYIOLIHUE TOYKU KOHCTPYKLHH.

Cxema 2 (nocaenoBaTejbHble udMmepeHus). HMamepeuud
BBI[TOJTHAIOT, NepeMeLlas NONEPEMEHHO 00a 3/1eKTpoaa CpaBHEHUSA OT
ONHOMU TOYKH K APYTOH.

[Ipu BBINONHEHUU U3MEDPEHUHN MO cXeEME 2, KOHTDPOJIbHBIE
MNOBTOPHLIE U3IMEPEHMS HE BbINOJIHSIOT.

CHsiTHE NOKa3aH Wit BONBTMETPA U 3aMTUCh U3MEPEHHbIX 3HAUYEHU I
NOTEHUKNANOB MO METOAY 2 BbINOAHSAIOT, aHANOrM4YHO MeToay 1.

7.6 U3meperne noTeHuyana ¢ npeBapuTeJLHON MoJagpu3anMeii
(MeTon 3)

MeTon OCHOBaAH Ha CNOCOOHOCTHM cTanu, Haxonsallencs B
NAaCCUBHOM COCTOSSHUHU, COXPAHATL ONpPEeAcACHHOE BPpeMS NOTEHLnanN
MOJIOXKUTENBHOrO 3HAKA NOCJIE NOAAPU3ALUMYN OT BHEIIHETO UCTOYHUKA U
OTKJIIOYEHHUS TOKAa. B npoTHBHOM cayyae, nocjie oTK/AKYEHUS ToKa
BEJIMYUHA [MoTeHUHana OBICTPO BO3BPALACTCA K HUCXOAHLIM
OTPULIATENbHBIM 3HAYEHUAM CTALIMOHAPHOTO NOTEH L HaNA.

JlaHHBIA MeTOo NPUMEHUM B TOM CJyyae, €Ciiv CONPOTUBJEHUE
OETOHA Ha U3MEPSIEMOM y4acTKe He npesbitiaeT 100 kOM. DTo xapakTepHo
onst 6eToHa, HaxoAsIWerocss B BO3AYIWIHO-BJAAXHbIX YCAOBUAX. Jns
U3MEPEHU N Ha CYXOM OEeTOHE, KOoraa CONpPOTUBAEHUE HAa UBMEPSEMOM
yyacTtke npesbiiaeT 100 kOM, 3TOT METOA HE UCTTONB3YIOT.

[Ilpn uccnenoBaHunax No MeTOAY 3 UCMNOJNBL3YIOT MEAHO-
CyNbGMATHLIA AEKTPOA CpaBHeHUa, JONOAHUTEALHO NP BLIMONHEHNN
U3MEPEHU M NMOTEHL Ma/IA C NPEABAPUTENBHON Noasipusatueir tpedyercs:

- MCTOYHMUK NMOCTOSTHHOrO TOKa HanpsixKeHUeM Ha KneMmax 6-12
B (akKkyMynsiTopHast 0aTapesi, BHINPSIMUTEND),

- BOJIBTMETP C BHYTPEHHHUM COMPOTUBAEHUEM HE MeHee 10 MOm
MO3BOJIAIOIIN M U3MEPATHL BEAWYUHY NMOTeHUHaANa B nutepBane 11 B ¢
TOYHOCTHIO He MeHee (.01 B,

- OMMETP NO3BOJSIOILMUNA UZMEPATL BEJIMUKHY CONPOTUBIEHNE B
nHTepBane oT 10 Om no 100 MOm,

BMeCTO BONBETMETPA 1 OMMETPA MOXHO UCTIONL30BATh MYJIbTUMETD,
obnapaolini TpedbyeMbIMU napaMeTpaMH.

[TpyuHuUnUansHas cxema U3MEPSHUN NpuUBeacHa Ha pUcyHke 4.
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[loaroToBKy K U3MEPEHUAM MNOTEHLMANA C NIPEABAPUTEIBHOM
noasipu3atiey BhIMOJHAIOT B TOU X€ MOCAEA0BATEABHOCTH, KaK U NpH
U3MEPEHUAX NOTEHUUANOB MMONY31EMEHTa ¢ UCTNIONB30BAHUEM OHOTO
3/1eKTPONA CPaBHEH WS o MeToay 1.

OOKUH U3 COEAMHUTENLHBIX NPOBOAOB NOACOCAUHSIOT K apMaType,
OYMIIEHHOW OT OKMUCNOB coOrjlacHo pasaeny 6. [lpyroit npoBon
NMOAKAIOUYAIOT K BNEKTPOAY CpaBHEHUs. MEXNy apMaTypoii ¥ 31eKTPOLOM
CpaBHEHUA NOAKIIIOYAIOT OMMETP. SNEKTPOA CPABHEH U YCTAHABMIUBAIOT
Ha MOBEPXHOCTHU OETOHA HAl apMaTYPHBLIM cTepXHeM. U3mepsioT
JIEKTPHUYECKOE CONPOTUBJIEHUE LEMNU «IJEKTPOI — OETOH — apMaTypa».

Ecan conpornBneHune He npesnimtaetr 100 xOM, oTxkniovalor
OMMETD U MNOAKNI0YAIOT UCTOYHUK NMOCTOSTHHOrO ToKa. [lonoxurebHbI i
MOJIOC UCTOYHUKAE TOKA NOAK/IIOYAIOT K apMaType, OTpULATENALHbI
NOAC NOAKAYAIT K 3NESKTPOAY CPABHEHUS U B T€é4eHUE | MUH
NOASIPHU3YIOT CTAJILHYIO apMaTypPy aHOIAHBIM TOKOM.

JaTeM MCTOYHMK TOKa OTKJIOYAlT U MNOAKJIIOYaloT
NOJIOXKHUTENBHBIN IMONIOC BOALTMETPA K apMaType, OTpULATEbHBIN NOMIOC
NOAKJIIOYAOT K 3JIeKTpoay cpaBHeHUs. Uepe3 0.5; 1; 2 U 3 MUHYTHI noc/e
OTKJIIOYEHUSI NCTOUHUKA TOKA U3MEPSAIOT BEJUUYMHY NOTECHLMAJIA.

Ecnu3a 1 MUH NOTEHLIMAJ TOHHU3UTCSA HEe BO1EE YEM 10 HYJISI BOJILT,
CUUTAIOT, YTO CTANLHAs apMaTypa B ODETOHE HaXOAMUTCS B NMAacCUBHOM
COCTOSHUMU. [lpu Oonee BLICTPOM cnane NMOTEHIMANA CTaNb aKTHBHA —
BO3MOXXHO KOPPO3HOHHOE NMOPaAXEHUE apMaTyphl.

MeTtoa 3 asasercs 00see TPYAOEMKUM, MO CPABHEHUIO C METOOM
1. MeToa 3 peKOMEHAYETCS UCNOJIL30BAaTh HA OTAEAbLHBIX Y4aCcTKax
KOHCTPYKUHUHU A7 YTOUHEHUS HAJIM4YUS WJIU OTCYTCTBUSA NPOLIECCOB
KOPpPO3UHU apMaTyphbl, B C/1y4asix, Koraa MeToaoM | He yaaeTcst ¢ BbICOKOM
CTENEHLI BEPOATHOCTHM 3TO YCTAHOBUTL, HalpuMeEp, B 30Hax
HEONpEAeJEHHOrO COCTOSAHUSA apMaTypsl! (CM. pasaen 8).

8. O0paboTka, aHAIN3 H NpeICcTABJIEHHE PE3YJbTATOR H3MEPEHHUI

8.1 JlaHHBIE NOJAYYEHHBIE NPU U3IMEPEHHUNAX OPOPMAAIIOT
NpOTOKOJNOM. [IpoTOoKOAN AONAXKEH COAEPXKATb HA3BaHWe 00beKTa
UCCNEN0BAHUSA, NATY U3MEPEHU N, MOTOAHbIE YC/IOBUS, TEMNIEPATYPY, TUT
IMEKTPOOa, ONUCAHUE MECTA MOAK/IIOYEHNA BOJBTMETPA K apMaType U
TabAU LBl UCXOOHBIX JAHHBIX C BEJIMUNHAMU U3MEPEHHBIX MOTEH LLMANOB.
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8.2 Ecan temnepartypa U3MEPUTENBHOTIO 3€KTpOoAda CPaBHEHHUS
BLIXOAKT 3a AuanaszoH 22.2 =5 °C, To ncxoaHbie JaHHbLIE B MPOTOKO/E
KOPPEKTUPYIOT C YYeTOM TemnepaTypbl. B ananazone remnepatyp ot (
no +50 °C remneparypHblit KoO3dDIOHUUMUEHT ANs1 MEAHO-CYAbPATHOIO
anexTpona npuHumMaoTk = 0.9 MB/°C.

KoppekTupoBky naHHblx npoudsoasTt no dpopmyne (1):

0 =0¢-(22.2-t)xk (1)

rae @, — CKOPPeKTUPOBAHHOE 3HAaYCHME NOTEHL M, MB;
(p — KCXOQHOE 3HaYeHe noTeHMana, mB;
t, — TeMneparypa 371eKTpojia CpaBHEHUsI NPU U3MEPEHHUSIX, C;
k, — TeMnepatypHblit KO3 PUUMEHT 2/1EKTPOLA CPABHEHHUA.

8.3 [lpyn MCnonb30BaHUM BJNEKTPONA CPABHEHUSA OTJIUYHOIO OT
MEAHO-CYAb@aTHOrO NMPOU3BOASAT MEPECYET UCXOAHBIX ZAHHBIX B
3KBUBaNeHTEe MeAHO-CY1b(daTHOro 3JeKTpoaa.

8.4 TlonyyeHHbIEe JAaHHBIE CTATUCTUYECKHN 00pabaThIBAIOT U
NPeACTaBAAIOT PE3yabTaThbl UCCACAOBAHUM B BUAE DKBUNOTECHUNANBHBIX
KapT, KYMYJSITUBHBIX YACTOTHBIX AUArpamm.

8.5 DKBUNOTEH L KANBHEIC KAPThI CTPOSIT C YYETOM TEMIIEPATYPHOH
KOPPEKTUPOBKH U MONPaBOK Ha THUN 3NEKTPOAA, NPUA HANHMYUMN TAKOM
HEeoOX0AUMOCTH.

[Ipy nmocTpoeHU M BKBUIIOTEHLMANLHON KapThl HA rpaduke
n300paxaloT NOBEPXHOCTb OETOHHOIO 3JIEMEHTA KOHCTPYKLHUU C
NPUBA3KON MECT UBMEPEHHUN U CTPOSIT UBOJIMHUM PABHbLIX MOTEHLIUANOB
WJin 00/1aCTH C 3A1MBKOU ONPEACIEHHBIM LIBETOM B YKa3aHHOM UHTEpBaAIE
3HaYeHUN noreHuuanos. Lllar u3oanuuM paBHBIX NMOTEHLHKAJTOB
npuHumMaloT He 6oJiee 100 MB. XKenatenbHo, yToObLI HA KapTte
NPUCYTCTBOBAIN U30JIMHUHN NAK AAATNTIA30HB! 001aCTEH CO 3HAYEHUSAMM
-200 1 -350 MB, nockoAbKYy 3TH BEJUUYUHBI SABASIOTCA OOLWIUMMU
KPUTEPUSAMHU OUEHKHW BEPOSATHOCTU OTCYTCTBUSS MAU HaANUUUS
KOPPO3MOHHbBIX NPOLIECCOB B apMaType no Meroay 1.

[TpuMep 9KBUNOTEHLMANLHON KapThl MPUBEAEH B MPUNOXEHUU A
Ha pUCYHKe A. 1.

Odopmaenre 3KBUNOTEHUHNAJbHOW KapTbhl BbIMNONHSIOT B
NPOU3BOJbHOM BUJIE B 3aBUCUMOCTH OT KOHCTPYKTHUBHBIX OCODEHHOCTEM
UCCAECYEMOTO JIEMEHTA KOHCTPYKUMHU. [dna 6onblued HarnssaHOCTU M
yno0cTBa aHaln3a pe3yabTaTOB UCCNEAOBAHMM NMOAE3HO NOKA3aTh HA
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IKBUMOTEHUAANIBHOR KAPTE CXEMY apMHUDPOBAHUA KOHCTPYKUWU, MecTa
BCKPBITUH 3aLIUTHOIrO €10 OD€TOHA, MECTA U3BATHUSA NMpod OeToHa A
onpeaencHUs coaepXKaHus XJIOPUAOB, 8 TAKXKE BHellHUE AcPEKThI,
CBMIAETEJIbCTBYIOLIHUE O KOPPO3UU apMaTyphl.

8.6 Ilpn 3HAYUTEABHBIX O0BEMAX UBMEPEHHUN ANs obseryeHus
aHANKU32 NJAHHBIX CTPOAT KYMYJISITUBHbLIE YACTOTHbBIE AMarpaMMbl.
JluarpamMbl B 0000111IEHHOM BU/IE NO3BOASIIOT AHANTU3UPOBAThL COCTOSTHHUE
ucceaeayeMon nuoiwaan o6eroHa. JluarpaMMmbl MOXHO CTPOMTh,
OTKJ1alblBasi MO OCHU abCuucc MpaHULLbl UHTEPBANOB MU 3HAUCHUS
NMOTEHLMANOB.

B nepBoM cnyyae, Oas NOCTPOCHHUA AvMarpaMMbl 3HAYEHMUS
NOTEHLMANOB pa3dUBAIOT HA AMamna3zoHsl ¢ warom S0MB, 3atem
NOACYUTLIBAIOT YHUCIO OTCYETOB, MNONABLIMX B KaXAbl¥ AMANa30oH B
POUECHTHOM OTHOLUEHUHU K 0O1LEMY YUCTY u3MepeHuit. [1o nony4yeHHBIM
JAHHBIM CTPOSIT KPYBYIO pacnpele/ieHUsl MpOLEHTHOMO YUC1a U3MEPEHUN
Nno A¥ana3’oHaM C HakKOoIJIeHUEM OT HaUMEHbLIUX 3HAYEHU I K BONbIIUM
JHAYECHUAM.

Bo BTOpOM cay4yae, NOCTPOEHHUE AMarpaMMbl 3aKa04aeTcsa B
COPTUPOBKE MCXOAHBIX JaHHBIX B NOPsiAKe BO3pacTaHUs 3HAYEHUN
MOTEHUMNANOB U ONPERENICHUIO AN KAaXAO0T0 3HAYEHUS HAKONNEHHOMN

4aCTOThbI NYTEM ACNEHUS NOPAAKOBOIr0O HOMEpa OTCYETA HA 0011Ee YUCO
3HAYECHUH.

Ha rpadmMkax no ocv opaAMHAT OTKIIAAbIBAIOTCS HAKOMAECHHBIE
3HAYEH U 4acToT.

[TpuMepbl KYMYJSATUBHBIX KPUBBIX MPUBEAEHBI B NPUNOXEHUHR A
Ha pMCYHKax A.2 u A.3.

8.7 MeToA NMOTEHLMANOB MONAYIJIEMEHTA HE NAET OLEHKY
(PaKTUUYECKOTrO COCTOSIHUS apMaTypbhbl, a NOKAa3bIBAET BEPOSATHOCTD
HAJIUYUS UK OTCYTCTBUS KOPPO3UOHHLBIX NPOLECCOB B apMaType Ha
JAHHOM Y4acTKe.

Ha nepBOoM 5Tane aHanau3a pe3yabTaTOB MU3MEpPEHUM
BEPOSAATHOCTHYIO OLEHKY KOPPO3UMU apMaTyphbl AAOT COMMIACHO ODUIUM
KputepruaMm. OO0wue KpUTEpUU OUEHKHU BEPOSITHOCTH KOPPO3UM
apMaTypsl ANt MeaHO-CyiabhATHOro 3NEKTpoaa, B 3aBUCHMMOCTH OT
BEJIMYMHB! NOTEHUMANOB P, npuBeacHbl B Tabamnue 2.
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Tabnnua 2 — O0lne KpUTEpH M 41 OLEHKHM BEPOSITHOCTH KOPPO3U MK
apMaTyphl i1 MeaHO-cyAbdaTHOro 31eKTpoaa no Meroay 1

IIaccMBHOE COCTOAHHE
Heonpeaenennoe Kopposus apMaTypsl €
apMaTypHI ¢

BEPOATHOCTBIO 90% COCTOAHHE apMaTyphl BEPOSTHOCTHIO 90%
. o

P> -200 MB -200 MB > P > -350 MB P <-350 MB

8.8 [1pn aHanu3e pe3yasTaToB AKATHOCTUKU KOPPO3NU apMaTyphl
CJAEAYET YYUTHLIBATH, YTO HEOOJbIINE OTPUUATENbHBIC 3HAYEHUS
noreHunanoB (noaoxureasHee -200 MmB) 03HayaloT TOALKO TO, YTO B
HacTosLllee BpeMs Ha JaHHOM YYacTKE KOHCTPYKLIMH NPOLIECCHl KOPPO3UH
apMaTyphl ¢ 001bWIONK CTENEHBIO BEPOATHOCTHU HE nNpoucxoasT. OaHako,
3TO HE BCErfa 03HayaeT OTCYTCTBUE KOPPO3UOHHOIO MOpaXeHus
apMaTyphbl, KOTOpOE€ OHA MOT/ia NOJYYUTh HA 0osiee paHHUX 3Tanax
IKCMAyaTaun MOCTOBOTO COOPYXEHHUS.

HanpuMmep, ecin paHee B KOHCTPYKUUU MPOU3OLLIN KaKUE-TO
3HAYUTENbHDBIE U3MEHEHUS, CBSA3aHHbIE C PEMOHTOM, Hanpumep, Obina
YCTPOEHA HakKjhaaHas [JMWTa, 3aMeHeHa TUAPOU30ASaAUUs,
nedhopMallMOHHbBIE LWIBbLI, OWITYKATYPEHbl NMOBEPXHOCTHU NU APYrue
MEPOTNIPUATUA 3alivilaloline KOHCTPYKLMIO OT OOBOJAHEHMS,
CIIOCOOCTBYIOILIME 3aMEONICHUIO U NPEKPAUCHUIO KOPPO3UH, TO
HeOOJbLINE NIMEPEHHBIE OTPULIATENbHBIE 3HAUYECHHNUS NMOTEHLMANOB B
TAKUX CAy4yasiX MOTYT HE O3HayaTb 01aronojsy4yHoro KOppo3uoHHOTIO
COCTOSIHUSA apMmaTypbl. B 1aHHOM cnyyae cTtanb BO BpeMs M3MEPEHMUS
NOTCHLMAJIOB MOXET HAXOAUTLCS B MACCUBHOM COCTOSIHUU, HO apMaTypa
MOTJ1A MOJYYUTh CEPLE3HBIC KOPPO3UOHHbIE MOBPEXACHUS B Npeablayine
nepuoasbl akcnayataunu. [pm aTom npouecc KOppo3un Mor JINTUTHCS Kak
MECALl, TaK WU MATb JIET, U NOBPEXACHUE apMaTypbl NpU 3ToM OyaeT
Pa3/IMUHbIM. Ecu OTCYTCTBYET AOCTOBEPHAS UH(POPMALIUS O COCTOSIHUM
apMaTypPbl 10 PEMOHTA MOCTOBOTO COOPYXEH WS, TO COCTOSTHUE apMaTyphl
B TAKMUX C/IYYasiX PEKOMEHAYETCS YTOUHSATD MOCHE BLIDOPOUYHOINO BCKPLITHUS
3AUIUTHOTO €108 6€TOHA BU3YATbHO U3MEPUTEIBbHBIM METOAOM.

OTciona ciaeayet OAWH OYEHb BaXXHbIN BbIBOA O TOM, YTO Nepen
NPOCKTUPOBAHUEM PEMOHTA MOCTOBbLIX COOPYXEHUN 019 NPUHATHUS
NMPAaBUJABLHOTO MPOECKTHOTO PECWIEHUS NO PEMOHTY, HECOOXOAMUMO
00513aTE/ILHO BbINOJJHATL UCCNEA0BAHUS APMATYPhl C UCNOJb30BAHUEM
METOA NOTECHLMANOB IMOJY3JIEMEHTA.

3.9 bonbuine oTpyuaTeNbHble 3HaYeHUs noreHUuManos (< -350 mB)
O3Ha4aloT TO, YTO B HACTOSLLIECE BpeMs HAa JAHHOM yJacTKe KOHCTPYKLIUU
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NpOoLECChl KOPPO3UH apMaTyphl MPOUCXOAAT C D0ABIIOR CTENEHbIO
BEPOSITHOCTHU. Ha yuacTkax ¢ BeAMYMHON NOoTeHUMa10B MeHbllie -350 MB
B O€TOHE 4yacTo HabnwaawTcs BHEUWIHUNE NedEKTbl, BbI3BAHHBIE
KOPPO3UEHN apMaTyphbl — TPEUIUHDBI, OTCNOEHUSA 3aLUTHOTO CNOA K IOP.
Tak KaK BO MHOI'MX CJlyyasiXx HEM3BECTHO KOrjJa Havyajach KOppo3ud,
COCTOSTHUE apMaTyphl Ha 3TUX Yy4aACTKaX BLIOOPOYHO YTOUHSAIOT BU3YANbHO
M3MEPUTENBHBIM METONOM NOCJE BCKPLITUA 3alIUTHOTrO ¢iosl 6eToHa. B
LIE/IS1X BLIACHEHUS NPUYUHBI BO3HUKHOBEHUS KOPPO3UM apMATYPHI, U A4
NPUHATHUA NPABUABHOTO MPOEKTHOrO PEIICHUS MO PEMOHTY Ha TakKMX
V4aCTKaX PEKOMEHAYETCS BbITIOJHEHWE UCCAENOBAHNN TNYOMHDBL
xapOOHM3aL MUY ODETOHA U COACPXKAHHNS B OCTOHE XTOPUIOB.

8.10 B 30Hax co 3HaYEHUSIMU NOTEHIIMANOB, COOTBETCTBYIOLLIMMHU
HEeoNnpeaeJeHHOMY COCTOSIHUIO apMaTypbl oT -200 MB no -350 MB,
HaJIMYUE WU OTCYTCTBUE KOPPO3IUOHHbBIX NPOLIECCOB B apMaType Ha 3TUX
y4aCTKaX MOXHO YCTAHOBUTbD, IIPUMEHSSI U3MEPEHUE NOTEHLMANA C
npeaBapuTeNbHON Noasipusauueit no Meroany 3 (cm. I1.7.6).

8.11 I'Tpu BhINONHEHU Y U3MEPECHU N 1BYMS 3/IEKTPOAAMMU 11O METONY
2 BEPOSAITHOCTb KOPPO3U U OLIEHUBAIOT MO I'paAUEHTY noTeHuHanos. [1pu
YCTAHOBKE 0a30BOro (HernoaABUXHOI0) 3JIEKTpOAa B TOUKE, Tae Nnocje
BU3YaJlbHOTO OCMOTpa U APYFUX BUAOB UCCAECNOBAHMA BBICOKA
BEPOATHOCTb OTCYTCTBUS KOPPO3UU, KDUTEPUEM BO3IMOXHOIO HAJIUUYUSA
KOPPO3UH MPUHUMAIOT aDCONIOTHYIO PA3HOCTb MOTEHLUANOB MEXAy
DA30BbLIM U NepeMeluaeMbiM daeKTpoaoM npessitnatowyio 200 mB.
[pafinveHT NMOTEHLMAJIOB ABASETCS XOPOLUUM UHAUKATOPOM MO BHIOOPY
MECT NS AJAJlbHEHINETO UCCAENOBAHUA C NTPUMEHEHUEM HYAaCTUYHO
paspylwlawilmMx METONOB HccineaoBaHuil. U3MepeHHBIE 3HAYEHHUS
NOTEHLUANOB MOTYT K0AeDaThCs B 3aBUCUMOCTH OT PA3NUYHBIX
(haKkTOpoOB, O4HAKO, IPAAUEHT NOTEHLIUANOB OCTAETCS NOCTOSIHHBIM.

9. Odopmaenue pe3yiabTaToB N3MEpeHRil

9.1 Pe3yibTaThl AMArHOCTUKYU KOPPO3UHK apMaTypbl ohOPMASIOTCA
B BUJE OTAE/AbLHOIO pa3fefia B coOcTaBe oTyeTa 06 o6caenoBaHuu, audo B
BUJE OTAECJBHOIO 3aKMI0UEHUS O pe3yjibTaTax MCCAeAOBAHUNA KOPPO3UU
apMarTypbl, €C1Y AMArHOCTHUKA BbIMTOMIHANAChH, KaK CAMOCTOSITENbHbI BU
paboT.

9.2 PesynbTaThl npeacTaBASIOT B BUAE NMOSACHUTEABHOIO TEKCTA, B
KOTOPOM JAIOT ONUCAHUE BBINIOJHEHHBIX UBMEPEHUH C YKAa3aHUEM MECT
U3MEPEHWUH, NaThl BHINOJHEHUS U3MEPEHUMN, NOTOAHBIX YCAOBUH,
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TEMNEPATYPbl, TUMA 3JEKTPOAA, MECT NMOAKNIOYEHUS BOJIBTMETPA K

apMaType, NOJYYEHHBIX pPE3YJbTaTOB CTAaTUCTUUYECKON 00paboTKHm
IAaHHBIX.

JlaloT aHanau3 3KBUNOTEHLHAAbHBIX KAPT U CONOCTABNECHHE
NJaHHBIX, NOJYYEHHbIX O pPE3yabTaTaM MCCJECAOBAHNUNA METOAOM
NMNOTEHUWANOB ¢ JAHHBLIMU BHU3YajJbHOTO OCMOTpPa MUCCAECAYEMOM
NOBEPXHOCTH.

B pa3gen ot4yeTa MAM B 33AKIIOYEHUE BKAIOYAKOT. NPOTOKOJ
U3MEPEHU N, TMOSICHUTEAbHBIA TEKCT, BBLIBOABLI MO pe3yiabraTaM
NAWATHOCTUKN. B 3aBUCUMOCTH Leaen, 3aaa4 U o00beMa U3MEPEHHUN, B
OTYET NMPHU HEOOXOOAUMOCTY BKIIHOYAKOT 3KBUMNOTEHLIMAJIbHBIE KAPTHI,
KYMYJISTUBHBIE AMarpaMMbl U ApYrue MOIOCTPUDYIOLUME MATEPUAILI.
[TpumMepsl 0opOpMIIEHNSE PE3YbTAaTOB — 3KBUIMOTEHLUMANbHAsA KapTa,

KYMYASITUBHbBIE KPUBbIE U TPAPM KU U3MEHESHUSI TOTCHIMA10B NTPUBEACH bl
B NPUJIOXECHUH A.

10. OrpannueHus HCN0J1b30BaHMs METOJA

10.1 Hanuyue 3alMTHBIX MOKPBLITUHA HA apMarype.

MeTon NoTeH UKaAJI0B NMOAYINEMEHTA HE NOAXOANT 1151 UBMEPEHUS
KOPPO3KUU OLLMHKOBAHHOM apMaTypbl WKW apMaTypbl C 3NMOKCUAHBIM
nokpwiTueM. [lokpbiTe apMaTtypbl He obGecrneynBaeT JOCTATOUYHO
XOPOUIEro 3JICKTPHUYECKOTO COCAUHEHNUS A/ UBMEPUTENLHOR CXEMBI.

10.2 MHTrMOUTOPLI KOPPO3IUHU

XUMHYECKHUE BellecTBa, MCMNOJIb30BaHHble B KayecTBe
UHTUOUTODPOB KODPO3UMU, MOTYT U3MEHUTL IOTEHUMWAN, KaK B
MOJIOXKHUTENbHYIO, TAK U B OTPULATE/IbHYIO CTOPOHY, B 3aBUCUMOCTH OT
TOro KAKON NPUMEHIETCSA MHITHOUTOP, AaHOAHbIN MW KATOAHBIN.

AHOIHBIH HHIHOUTOP KOPPO3UU SHABASETCH CUIbHbBIM
OKUCJIUTENIEM, CMEILAET MNOTEHIIKANbl B NOJOXHUTEJILHYIO CTOPOHY, U
CYLLECTBEHHO CHHXAET CKOPOCTb KOppo3uu. Hanpumep, BEIMUUHDI
MOTEHLMANOB NMOAYIJIEMEHTA B XKENE300ETOHHbBIX KOHCTPYKILIUSX,
COICPXALLUX HUTPAT KaJibliUsl, KaK NpaBuJo, 0oJiee BbICOKKE, YEM Oe3
HETO.

KaToaHbIA UHTHOUTOP CMEWAET NOTEHLUNA K OTPULIATE/IbHbIM
3HAYCHUAM, NPU COKpALLEHUH CKOPOCTH KOPPO3uU cTtanu. IlpumeHeHue
KaTOOHBIX MHITMOUTOPOB KOPPO3INH NOIXKHBI OBITH MPUHSTHI BO BHUMAHUE

npyM MHTEpNpeTaluMyW [JaHHBIX MCCAECA0OBAHMA NOTEHLMUANOB
NOJy3JIeMEHTA.
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10.3 Hanuyune nokKpuITUS HaA UCCAeAYEMONH OETOHHOM
MOBEPXHOCTH.

B 30HaXx, rae nokKpbiTUE MOBPEXAEHO WK Pa3pYLIEHO U3MEPEH U4l
MOTYT BBINTONHSTHLCSA 0€3 ero ynanacHus.

N3MepeHUss NOTeHUAJNOB, BhINOJHEHHBIE HA NMOBEPXHOCTH
Xese300eToHa ¢ OpraHUYeCcKUM NOKPLITUEM, MOTYT JaTbh HETOYHbIE
pe3yaAbTaThl UM BOOOLLE MOTYT ObITh HEBO3MOXHbI M3-32 BBICOKOTO
CONPOTHUBJEHUSA NOKPLITUA. B TaKuUxX cayyadax nepen BbIMOJHEHUEM
U3MEPEH UM MOTEHUUANOB HEODXOAUMO YAAIATH CIOMA NOKPLITUSA B TOUKAX
U3MEPEHUU. YaalleHUEe BAArOHENPOHULAEMOro NOKPhITUSA NMPOBOAUTCH
o1s1 obecneyeHUs UOHOOOMEHHOro npouecca Ha rpaHvue 6eToH-
3j1eKTpoA. be3 yaaneHns nokpbiTs U3MEpEHHbIE 3HAYEH Ul NOTEH LU AJIOB
OOBIYHO CMELLAIOTCS B NOJOXUTEADHYIO CTOPOHY OTHOCUTENBHO
UCTUHHBIX 3Ha4YeHU# no +50mB.

YMeHblIEHUE KOHUEHTPAUHUU KHUCAOPOAa HAa NMOBEPXHOCTH
apMaTypbl CMELIAET BEJIMYMHBI NOTEHILLUAI0B B OTPpULIATE/IbHYIO ODN1aCTh.
Hu3kuit noTeHuMan B JaHHOM Cjiay4yae He 0043aTeNbHO CBA3aH C
KOPPO3UOHHBIMU NpoueccaMy B ctanu. Hanpumep, ansa naorHoro 6eroHa
C HU3KO# NMPOHULAEMOCTHIO 3HAYEHUSA MNOTEHLKANOB MOTYT ObITh
HECKOJIBKO HUXE, YeM A8 nopucrtoro 6etoHa ¢ 6onee BLICOKOH
npoHUUaeMocThlio. Ecan nokpbiTHe HA UccaeayeMoit OETOHHON
NOBEPXHOCTU HEMPOHULAEMO 4SS KHUCAOpOAa, HU3KOE coAepXaHUe
KUCIOpOoSa AOXKHO OBITL YYTEHO MPHU UHTEPNIPETALMU NAHHbIX.

10.4 Hannuue nedekroB B BUAE OTCAOEHUIN 3alIUTHOTO CNOS U
CKOJIOB H2 MOBEPXHOCTH KOHCTPYKLIUHK B MECTE U3MEPEHUA.

Hanuune aedekToB B BUAE OTCAOEHUN 3alUUTHOTO CNOS Ha
NMOBEPXHOCTU U APYTUX NPUBOASLLMX K HAPYHIEH U0 LIENOCTHOCTY BeTOHA
KOHCTPYKLMHU HENOCPEACTBEHHO B MECTE YCTAHOBKH 3JIEKTpOa
CPABHEHHWSA MOXET NMPUBOAUTL K CYLIECTBEHHOMY YBEAWUYECHUIO
BJIEKTPUUYECKOTO CONPOTUBJEHUA B LENN U BHECTU UCKAXKEHUSA B
U3MEPEHUS MOTEHLUMANA. DNEKTPOA Ha TAKME YHACTKHU NPU BbINOJIHEHUN
U3MEPEHHUN YCTAHAB/IMBATD HE PEKOMEHAYETCA.

10.5 ApMaTypa He NOAHOCTLIO OKpYyXeHa BEeTOHOM, Hanuyue
PAKOBUH M ApPYruX NYCTOT B BETOHE.

[TpucyrcrBue nycToT B OETOHE BOKPYr apMaTypbl NPOBOLUPYET
o0pa3oBaHue MUKPOIAEMEHTOB BOKPYr NYCTOT, B KOTOPHIX apMaTypa
CTAHOBUTCH aHOAOM, Ha y4aCTKaX OKOAO NMYCTOTbl CTAHOBUTCH KATOAOM
MUKPOTaJbBaAHUUYECKUX MNMap. OTO YBEAUUYUBAECT CKOPOCTbh KOPPO3UH
apMaTypbi B OeTOHE BOXPYT NyCcTOT. Ha yyacTkax ¢ nycToTaMy pe3yNbTaThbl
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M3MEPEHHU N MMOTEHLIMAOB IMOJY3JIEMEHTa MOTYT NOKAa3aTh 00Jie€ BbICOKUE
OTpULATE/bHbIE 3HAUYCHUS, YeM (aKTUuyeckue. TaknuM o0Opa3om,
NMPpUMEHEHHNE METOAA NMOTEHLMUANO0B B OETOHE C MyCcTOTAMM BOKpYT
apMaTyphl ABASAECTCA HENPOCTOMN 3a4a4ei, METOL A0JXKEH MPUMEHSATHCS C
COOTBETCTBYIOLLUMMHU nonpaBkaMu. OUeHKa KOppO3uH BOAN3K NYCTOT MO
N3MEPEHHbIM 3HAYEHNUSAM NOTEHLUMaN0B 0€3 KOPPEKLUM U, TOJYYCHHON NO
pe3yabTaTaM BbLIOOPOYHOIrO BCKPBITUSA, MOXET MPUBECTH K HETOUYHBIM
pe3yabTaTaM OUEHKHU (PaKTUYECKON KOPPO3UM.

10.6 Hannune oTpeMOHTUPOBAHHbIX y4acTKOB ODeTOoHa.

[IpuMeHeHne MeTona MNOTeHUMaNOB TMNOJNYINEMEHTAa Ha
OTPEMOHTUPOBAHHBIX YYACTKAX KOHCTPYKUMUU BO3MOXHO.

HoBblil 6€TOH HA OTPEMOHTUPOBAHHBIX YHYACTKaX NOBEPXHOCTH
co3aaeT cpeny, OTJAMYAKINYIOCS OT CyliecTByKouiero 6eToHa. 9T1o
MPUBOAUT K TaK Ha3blBAEMOMY 3JIEKTPOXHMMHUYECKOMY NOTEHLUABHOMY
aucdanaHcy MeXIy apMaTypoi B cTapoM OETOHE ¥ HOBBIM DETOHOM
OTPEMOHTUPOBAHHOTIO yyacTka. Ilp¥ 3TOM BO3MOXHb! OTJINUUSA B
3HAQYEHUAX MOTCHUUANIOB HAa OTPEMOHTUPOBAHHbBIX U NPUJEralolmx K
HUM CTapbIX y4acTkax 6eToHa.

[1pn npuMeHeH¥ N MeTOoAa NMOTCHUUANOB OAY3J1EMEHTA TOCAE
3aBEPLUCHUST PEMOHTHbLIX paboT HEOOXOO UM ONKBIT B OTOOPAXKEHUN
pPE3yJbTATOB HA DKBUIMOTEHLUMWANBHBIX KapTaX M B INPaBUJLHOM
TOAKOBAHWUY 3HAYCHU U MOTEHLHANOB.

10.7 DnekTpuyeckoe conpoTuBieHUE OETOHA.

BbicoKO€ 3EKTPUUECKOES CONPOTUBACHUE DETOHA MOXET BHECTH
MCKaXXEHHS B U3MEpEeHUs noTeHuanos. MamMepeH st OyayT 10CTOBEPHBI,
KOr/1a BHYTpPEHHEE COMPOTUBNEHUE BONALTMETPA HAMHOIO 00JblUE
COnpoTUBeHUa 6eToHa. CyllecTBYeT B2 NMYTU NOBbLILIECHUSA TOYHOCTH
M3MEPECHHUH: YMEHBLILINTDL CONPOTUBACHKE OETOHA NYTEM CMAYUBaH S ero
MOBEPXHOCTHN WM NPUMEHSATH BOJNLTMETD C BLICOKMM BHYTPEHHUM
conporusneHnem (6onaee 20 MOM). PaszmeuweHune nsnexktpona
HENOCPEACTBEHHO Hal aPMAaTYPHBIM CTEPXKHEM TAKXKE MOXET YMEHbLIUTD
CONpPOTHUBJICHUE OETOHA U MNOJIOXKMTEJNbLHO BJAUATH HA TOYHOCTDb
U3MEPEHHUN. B cayyassx BbICOKOTO 3JEKTPHUUYECKOTrO CONMPOTUBIICH MH
OeToOHa U3MEPECHUS BbINOJHSAIOT TONLKO [TOC/1E CTa0OUIMU3aLU K TOKA3AHU
npuodopa.

10.8 I1noTHOCTL BETOHA.

[TnoTHbIM DeTOH obecneynBaeT Xopownit huanyecKkut dapsep ans
3allUThl ApMATYpPbl OT XJOPUAHO-HHAYUUDPOBAHHOHW KOPpPO3UU, W
orpaHuuuBaeT npouecc nMdpPysnn Kucaoposa. KoHueHTpayuus
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KMCJOpOoAa Ha rPAHULE CTANb-0ETOH MOXET ObITH OUEHb HU3KOM, YTO
MOXET OTPa3uThCA B HU3KUX BEJIMUMHAX NOTEHUMANOB. B 3TOM Cilyyae,
NAaHHbIE MOFYT OLIMOOYHO YKA3hiBATh HA BLICOKYIO BEPOATHOCThD
KODPO3UH.
10.9 KatoaHas 3amuTa v Haiuuue Oy aaloluuX TOKOB
KatoagHasa 3aumiuTta 4 ONyxXJawliue TOKM MOTYT CAENaTh
HEBO3MOXHbIM OIPUMEHEHUE METO/1A NOTECHIIMANOB MOJIY3INIEMEHTA.
M3MepeHUs He JOJIXHbI NMPOBOAUTLCS, MO MEHbILUEH Mepe, B
TeyeHUE 24 4yacoB NMOC/e BBIKJIOUYEHUS CUCTEMBI KaTOOAHOM 3alLUThI.
BO3MOXHOCTh HCMNOJBL30BAHUS METONA TMOTEHLUANOB
MONY3NEMEHTA HA MYTENPOBOAAX YEPE3 FINECKTPUHOUUUPOBAHHbIE
XEJIC3HOAOPOXHBIE NYTH AOJKHO NPOBEPATHCH B KAXKJIOM KOHKPETHOM
ciayyae. [lpy Hannuum BAyXNa0INUX TOKOB MOXET HEe HACTYNHUTH
cTabuIM3auuy nokKasaHuin npuodopa.
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PncyHok A.4 - Ilpumep nameHeH st NOTeHUMHANOB N0 JTHHE COCTABHOIN
Oanku. Bo BTOpOM cThiKe Hab10aaeTCa 3HAYMUTENbHbIR MPALUEHT
NOTCHLMANOB, CBUETEbCTBYIOILLUN O BLICOKOW BEPOSHOCTH KOPPO3UH
NpeABapUTENbHO HANPSAXEHHOM apMaTyDh!
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KiapoueBbsi€ CI0BA: KOPPO3UA, apMaTypa, MOCTOBbLIE COOPYXKEHMUS,
NEKTPOXUMUHECKU N NOTEHILUAN, 0OCNEeNOBAHUE

35



[Toanncawo B neyars 07.09.2011 . Popmar Oymaru 60x84 1/16.
Vy.-usnn. 2,2, Tley.n. 2,4. Tupax 50. V1zn. Ne 1074,

Adpec DI'VII “HHDOOPMABTO[OP”:

129085, Mockea, 3ee3duntii byaveap, 0. 21, cmp. 1
Ten.: (495) 747-9100, 747-9105, mea./paxc: 747-9113
E-mail: avtodor@infad.ru
Caiim: www.informavtodor.ru



