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JUHAMIYHA ITIOXUBKA ITPU OJEPKAHHI IIEPEXITHOI'O
MPOIIECY CHAJY MOJAPU3AIIMHOIO IIOTEHIIAJTY

B CUCTEMI JIATHOCTUKU TA KATOJHOI'O 3AXUCTY
3AJII3OBETOHY

CTaTTs OnHCye CydacHi NpoOIeMH JIarHOCTHKH CHCTEM KaTOJHOTO 3aXUCTy 3anizo0eTony. ITyGmikamis
pO3KpuBae MpobIeMy JHHAMIYHOI TOXHOKU NPH BUMIpIOBaHHI (yHKUIT craay moisipu3aniiiHoro more-
Huiany. B pesynbrati 1ociimpkens Oylia oTpEMaHa MaTeMaTHYHA MOZAENb 00'€KTy — 3amizo0eTony. IIpo-
MOHYETHCS MaTeMaTHYHa (OpMysia po3paxyHKy BEJMYMHH AUHAMi4HOI moxuOku. dopMmyna BpaxoBye
rapaMeTpu MoJiei 3a1i300€TOHy i AiarHOCTHYHOI CHCTEMH.

The article describes the modern problems of diagnostics of the systems of cathode defence of the rein-
forced concrete. A publication exposes the problem of dynamic error at measuring of function of slump
of polarization potential. As a result of researches the mathematical model of object was got — the rein-
forced concrete. The mathematical formula of calculation of size of dynamic error is offered. A formula
takes into account the parameters of mode of the reinforced concrete and diagnostic system.

OpHa 3 TONIOBHUX NPUYUH pyHHYBaHHS 3a1i300€TOHHUX KOHCTPYKIIH — KO-
po3is craneBoi apMaTypu. 3amoOirTi Kopo3ii, o BKe movanacs, 3JaTHHH TUTEKA
ENEKTPOXIMIYHMI - KaTOAHWI METOoJ| 3aXHCTy. 3aCTOCYBaHHS JaHOTO METONY B
kpainax 3aximHoi €Bpormm i CIIA mokaszano HOro BUCOKY €KOHOMIiYHY e€()eKTHB-
uicth [1]. TIpoTe B TEXHOIOTIi KATOAHOIO 3aXUCTY 3ai300€TOHY iCHYE psI 1HXKe-
HEpHHUX Ta HAyYKOBHX MpOOJIeM, 10 i 00YMOBIIOIOTH CydacHe MPOBEACHHS I10JIa-
JBIIUX HAYKOBO-JOCHIJHUIIBKUX POOIT, MPO IO CBIAYMTH 1 NOCTIHHUI MOTIK Hay-
KOBHX MyOJiKamiii Ta BCECBITHIX KOH(EPEHIIH 32 TEMATHKOIO KaTOJHOTO 3aXHUCTY.
Tax, BUAinseThCsl PI3SHOMAHITTS CEPEIOBHUII EKCIUTyaTallii 3a1i3006TOHHUX CIIOPYH,
Pi3HOMaHITTSI 0COONMMBOCTEH MPOTiIKaHHs Mpolecy Kopo3ii B HUX. BBoasThes Ta-
KOX B EKCIUTyaTallil0 SKiCHO HOBi CIIOPYZH, HalpHKIIA, i3 3a3aJeriab Halpyxe-
HOI0 apMaTyporo, IO MOTPEOYIOTh BUKOHAHHS OUTBII KOPCTKUX TEXHOJIOTIYHHX
BUMOTI' JI0 sIKOCTI 3axucTy. CaMuM K eKCIUTyaTallifHUM yMOBaM BHKOPHCTaHHS
CHOpY/ BJIACTHBA 1 CTOXaCTUYHA 3MiHA XIMIYHHX Ta (I3UYHHX ITapaMeTpiB, a OTKe
W CTOXacTWYHA 3MiHa KPHUTEPIIB SKOCTI KATOAHOTO 3aXHCTY, TAKHX SIK HEOOXiIHHUH
piBeHb iIHTEHCHBHOCTI mossipu3auii. HemoctaTHii piBeHb — 3HIKYE €()EKTUBHICTD.
Hanmipuuii — npuBOIUTE 710 3HAYHOTO 301UIBIIEHHS BTPAT €IEKTPUYHOI eHeprii i
HaBITh 70 pyiHalii camoi 3a1i300eTOHHOT KOHCTPYKIIii.

Po3BHUTOK TE€XHOJIOTIT KATOAHOTO 3aXHUCTY, HMiTHATTS HOro sIKOCTi Ta epEeKTUB-
HOCTI 3aJIeXHTh B IEPIIYy Yepry BiJ MOXIIMBOCTEH CHCTEMH IiarHOCTYBaHHS. A
oTke eeKTHBHICTH pPOOOTH JIFOOOTO MPUCTPOIO KATOJHOTO 3aXHCTY Oyie 3aiexa-
TH caMe BiJ i1H(QOPMATHBHUX MOXJIMBOCTEH HOr'0 CHCTEMH MiarHOCTHKH, PiBHS
TEXHOJIOT1i HepyHHYIOYOT0 KOHTPOJIIO, SIKUM LIeH MPUCTPIll 1 OCHAIIIEHUH.
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Bupninsietbes 1ocuTh MacmTaOHUK CHEKTP AIarHOCTUYHHX CHCTEM KOpPO3iid-
HUX TPOIIECIB, ale X MOTY)KHI MOXIIMBOCTI 3HaXOATHCS B IUIOMIMHI came Jlabopa-
TOPHOT'O BUMIipIOBaHHs. B peanbHUX jke eKCIUTyaTallifHIX yMOBax X BUKOPHUCTaH-
HS 3Ha4HO oOMexeHe. [lapamerp, 3a SKUM CyasTh 00 €(pEKTUBHOCTI KaTOIHOTO
3axXHCTY, € MONAPHU3ALIHHNI MOTEHIliall, 3HAYEHHS SIKOTO OTPUMYETHCS Yepe3 crie-
LiaJIbHUN enekTpo] mopiBHAHHA. OJHAK BEMUYUHA ITOTEHIIANY /A€ JIUIIE YacTKO-
BY iH(}opMmarito, om0 cTaHy 00’ €KTY 1 SIKOCTI MPOTIKaHHS CaMoro MpoIecy KaTo-
JTHOT'O 3aXHCTY. 3BIJICH aKTyaJIbHE MUTAHHS IOJ0 AOCIiKEHHs] HOBUX METOIB Ta
PO3pOOKY TIPUCTPOIB JIaTHOCTYBAHHS, SIK KOPO3IMHOrO CTaHy 3a1i300€TOHY, TaK i
KOHTPOJIIO TIPOIIECOM MoJsipu3altii Merany B 6eToHi. [IpuctpoiB, siki 6 BXoaunu 10
3araJbHOr0 KOMIUIEKCY aBTOHOMHOI KaTOJHOI CUCTEMH.

IcHye meBHa TexHiYHA MPOOJIEMa BUMIipY MOSIPU3AIHHOIO MOTEHINAIY, IO
TIOB’ si3aHa 3 O/IHOYACHOIO (DiKCAIli€l0 eJIEKTPOIOM BETMUUHH TaJiHHS HAIPYTH Ha
mapi OeroHy mpu mnossipuzanii. OJHUM 3 HAWITOMIMPEHIINX METOJIB KOHTPOIIO
MOJISIPU3AIi HHOTO MOTEHINAY € KOMYTAI[iHUI METO, MO0 MOJIATa€e B 3aMipi moTe-
HIliaJTy 3a JeSKUH MPOMIKOK Yacy Micisi 3HUKHEHHS MOJISIPU3aliifHOro crpymy. 3a
JIBOMa 3HAYEHHSIMH, [I0 OTPUMYIOThCS ITiCHs NEepepuUBaHHs Koja Mojsipu3anii, Ta
METOJIOM EKCTPAIOJIIOBAHH MOXKHA OTPUMATH peajibHy BEJIMYMHY MTOTEHIiaTy 0e3
BEJIMYMHHM A {iHHS HAIIPYTH HAa 3aXUCHOMY Iapi OETOHY.

Sk Bijomo, aHami3 OyJb SKOTrO MEPEXiJHOrO MPOIECY CHaay KOOpAWHATA —
nepexiHoi QYHKINT, MOKe OyTH BUKOPUCTAHUM JJIs BU3HAYCHHS HEBIJIOMUX IIa-
pameTpiB 00’ €kTy, a omke Horo imeHTH(ikamii. [IpoBefeHi HaMH JTOCITIKCHHS
BKa3YIOTh, [0 PE3YJIbTaTH aHaJi3y MepexinHol (YHKIIT Mospu3amiiHoro moTeH-
miaxy pO3MIMPIOIOTH 1H(OPMATHBHI MOXIHUBOCTI JIarHOCTUYHOI CHCTEMHU IIPH-
CTPOIO KaTOHOTO 3aXUCTY, 1 37aTHI MOKPALIHUTH SKICTh MIPOLECY KaTOAHOTO 3aXUC-
Ty 3anizo0erony. Takox OyB BHSIBIEHHMH 3B’ 30K MK OTpHMaHHMH XapaKTEepHC-
TUYHMMU TTapaMeTpaMy O3HaK Ta KOHIIEHTPALIEIO XJIOPHUIIB Y mapi 6eToHy. Takum
YUHOM, OYJI0 3pO0JIEHO BHCHOBOK, IO KOMYTAI[IMHUHA METOJ BHMIpy IOJsIpU3a-
LIIHOTrO MOTEHIIATY PO3IIHMPIOE iH(POPMATHUBHICTH JIarHOCTUYHOI CUCTEMH Ta Bif-
KpPHBa€ MOXIIMBOCTI [UIsi MOOYJOBH aJaNTHBHUX CHUCTEM KaTOAHOIO 3aXHCTY, 00
JIO3BOJISIE BU3HAYATH HEBIJIOMI [UISl TpaaWMiiHOI KJIACHYHOI CHCTEMH KOHTPOIIIO
JIMHAMIYHI Ta CTaTWYHI €NEKTPUYHI XapaKTEPUCTHKU BUXiTHOI €NeKTPOXiMIYHOL
cucTeMHu. Ale peaizallist 3HATTS NepexinHoi GyHKIIT 3B’ si3aHa 3 TEXHIYHUMU TpY-
JHOIIAMHU. A OTKe: HEeOoOXiTHO (piKCYyBaTH 3HAUCHHSI MEPEXiMHOI (YHKINT HA JKe-
pedi, Mo Mae BHCOKMM BHYTPIIIHIM omip i Maiy moTyxHicTs. IIpu mociimkeHHi
KOMYTAIlIHHOTO METOy KOHTPOIIO MOTEHI[iay MEeTaly B OCTOHI OyI0 OTpUMAaHO
BHCHOBOK O JIOCUTH BEJIIMKOMY BIUIMBY Ha TOYHICTH 3aMipy AWHAMIYHOI MOXMOKH,
110 3yMOBJIEHAa EMHICTIO JIiHIT IIarHOCTUYHOT'O KaHally Ta JIOCUTh BUCOKOT'O BHYT-
PIIIHBOTO BXiJHOTO OMOPY BHMIPIOBAJILHOIO IPUCTPOIO. 3HIDKEHHSI OIOpY HE J0-
ITyCKAeThCS TEXHOJIOTIEI0 3aMipy moTeHmiany. Hamu Oyna mocraBieHa 3ajada B
moOyoBI MaTeMaTHYHOI MOJIENb CHCTEMH «00’€KT KepyBaHHS — JiarHOCTHYHHN
KaHaJI», 3 OTPUMAaHH;IM MaTeMaTHYHA 3aJeXHICTh BEIMYMHU AMHAMIYHOI IOXHOKH
BUMIipy nepexiaHoi GpyHKii Mmossipu3amiiHoro MoTeHIiaty i 38’ 13koM ii 3 mapame-
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TpaMu 00’ €KTy — 3aTi300€TOHY, a TAaKOX 3 IapaMeTpaMH KaHaly NiarHOCTUYHOI
CHCTEMH.

Junamiuna noxubka DUR(L) BuHHKae mpu po3psiai TiarHOCTHYHOTO KaHATY
yepe3 3aralbHUN OIip JUISHKH ,, €IeKTPO MOPIBHSIHHS - KaTojd . BemuuwHa, 1m1o
3amiproeThesi BUMiproBanbHUM mpuctpoeM Uer(t) , siBisie coboro cymy QyHKIii

nquHamiuboi moxubku DUR(t) 1 momsipusamiiinoro morenmiany | (t) . Juxamiuny
MOXNOKY MO’KHA BU3HAYUTH 3 HACTYITHOTO TU(EPEHI[IHHOrO PiBHSHHS:
. dUem _.
Uen(t) - Rp>Cuiar ) 1),
nie Rp — omip po3TikaHHIO CTPYMY PO3PSAY AiarHOCTUYIHOTO KaHary, Ciiar — cyma-
pHAa EMHICTB JIiHII 3B’ 13Ky Ta BUMIPIOBAIFHOTO IIPUCTPOIO.
[ToxuOKy MOXJIMBO OOYMCIIUATH JIAIIE TPH BIAOMIH (YHKIIT criaay moispusa-
uiiinoro noreniiany j (t), ajie BoHa 3a31aieriasr HEBiIOMa, TakK SIK cama SIBJISIEThCS

pPEe3yABTATOM JTiarHOCTUKH. [[Js1 BUpIIICHHS ITi€l mpoOjaeMu HEOOXiTHO MAaTH MO-
Jienb 00’ ekTa moJsipu3anii B 1aHii cucreMmi.

Hamwu Oyi1o mpoBeIeHO MOCTiKEHHS 3ai1i300€TOHY SIK 00’ €KTa MOJIApU3allii B
CHCTEMi KaTOMHOr0 3aXUCTY MPU BUKOPUCTAHHI KOMYTAIiIHOrO METOy KOHTPOJIO
moreHmiany. Jis gociimkeHHs 0yno0 mo0yI0BaHo Ta00paTOpHE YCTATKYBaHHS, IO
JTO3BOJISIE JOCITIHKYBATH TIEpeXiiHy (QYHKINIO Craay MOISIPU3aiHHOrO OTCHIIATY
micis 3HUKHEHHs KaTOAHOI mojspu3aiii. Ha OCHOBI ekcrieprMeHTalIbHHUX JOCIi-
JUKEHb OYJI0O OTPUMAHO JAWHAMIYHY MOJENb 3a1i300€TOHY [2], 10 OMUCYETHCS Tie-
PENaTOYHOIO (PYHKITIETO:

n .
h(p)/1s(p) = & —2—,
i =11+ Tip
ne h(p) —3obpaxenns ¢pynkuii nepenanpyru h (t) .
h(t)=j (-] o.
I€ | o - BEJIMYMHA CTAI[iOHAPHOTO IOIAPH3aLifHOro MOTEHIiaty.

JluHaMiuHa MOJIENTh XapaKTePU3YETHCS PSAIOM CTATUYHHUX KOE(IIi€HTIB mepe-
nmavi mepeHanpyrd Al Ta BiAMOBIMHUX ctayuX vacy Ti. Ha ocHOBI quHAMiYHOT
MOJIEN TIepexXiJHUH Npollec Cray MepeHanpyru OUCYETHCSI HACTYITHOKO 3aJIeKHi-
CTIO:

n -
ht)=1sxa Aise /T
i=1
n
VmoBu panoi 3anexsocri: TI <T(i+1), Isx§ A =X,
i=1

e X — MOJIsIpU3alliiHuA OImip CUCTEMH TPH 3aaHil ITBHOCTI CTPyMY MOJSpH3a-
mii Is.

138



CTpyKTypHa cxema 00’ KTy - 3aJ1i300€TOHY ITpH KaTOAHOMY 3aXHCTi B CHCTe-
Mi JIlarHOCTHKH MOJISIPU3AL[iHHOTO MOTEHII ATy MIPE/ICTaBlIeHa Ha PUCYHKY.

1+ T4 P

r—-—-
1
1

An
1+TuP

Jlis po3B’sI3Ky BUXIAHOrO JUQepeHIiifHOro piBHSIHHSA OyB BBeIEHUI Mapa-
METp CTaJIol Yacy AiarHOCTHYHOro KoHTYpy: Td = Rp>Criar .

[MizcraBuBIIM NepexiaHy QyHKLiIO Criagy MospU3aliiHOTrO MoTeHniany Oy-
JIO OTPUMAHO HACTYIHE AU(EpeHIiiiHe piBHIHHS!

n .
Uen(t) + Td% =1sxa Ae VT,
i=1
PimreHnsiM 1aHOro piBHAHHA € (QYHKIIIS!
n Ti g
Uen(t) = Uen-Isx§ Al——-j O)>et/Td +
i=z1 Ti-Td
n T _t/Ti
+Isx§ Ai——e U
i=z1 Ti-Td
ne Uen - BenmuuMHA, IO 3HIMAETHCS 3 €NEKTPOAA TOPIBHIHHS 10 OOpPHUBY CTPYMY

+i o,

TIoJsIpH3aLtii.
Toni MOXXHA Ofiep>KaTh i BUpa3 Juisi AUHAMivHOI moxuOku DUR(t) .

n Ti
DUR(t) = Uen-Is & Ai——- ] O)>e't/Td i

i=z1 Ti-Td
n .
-Isx § Aiie't/-rI + o
i=z1 Ti-Td
IMpu ymoBi 7d = Ti 4unenu psiny AiarHOCTHYHOro KaHany 7d mis MakcuMarb-
HOI BEJTMYMHM TOTOMHOT'O OIOPY MOJISIPU3aLifHOrO CepeoBHUINa, M0 OYiKYEThCH,
Ta IS MakCUMaJIbHOi, HEOOXiJHOI BENMYMHU LIUIBHOCTI CTPYMY HoispH3amii i
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BiJIMIOBiTHUX JIOBIHUKOBUX MapameTpiB mogeni Ai - Ti, 1m0 oTpuMyroThCs 3a3/a-
JIET1/1b HA OCHOBI €KCHIEPHUMEHTAIBHHUX JIOCIIPKEHb.

BucnoBku. TakuMm yMHOM Hamu Oyja OTpMMaHa MaTeMaTUYHa MOJEb CHC-
TEMH «00 €KT KepyBaHHS — JIarHOCTUYHHMH KaHaj», CHHTE30BaHa MaTeMaTH4Ha
3aJIeKHICTh BEJIMYMHM JTUHAMIYHOI ITOXUOKK BUMIpY NepexiqHoi (yHKIIT Moisipu-
3aIiifHOrO MOTEHIiATy 3 MmapaMeTpaMu 00’ €KTy — 3alli300€TOHY Ta MmapaMmeTpaMu
KaHaJly JIarHOCTUYHOI CHUCTEMH. 3aJIeKHICTh JIO03BOJISIE PO3B’SA3YBaTH HHUTAHHS
TEXHIYHOI peai3allii, SK caMOro KOMyTalifHOro METOy KOHTPOJIIO MOJISIpHU3aliii-
HOT'O MOTEHII ATy, TaK i MUTaHHS 3HATTS HOro MepexiaHoi (QyHKII.

AHaiTHYHa 3aJIeKHICTh MOXKE OYTH BUKOPHCTaHA NPU PO3B’ A3KY HACTYITHHX
3a1aq;

1. 3HaxOmKeHH MiHIMAJIBHOIO, KPUTUYHOTO Yacy 3aMipy MOJSpU3aIliifHOTO
MOTeHIiaTy, 10 3a0e31euye MOTPiOHY TOYHICTh, IPH 3aJaHUX TEXHIYHUX Mapame-
Tpax JiarHOCTHYHOI CUCTEMH Ta eKCIUTyaTallifHuX mapaMeTpax 00’ €xTy.

2. Tlin®ip eneKTpUYHMX MapaMeTpiB BHUMIpIOBAITBLHOI CUCTEMH JUIS 3aJlaHUX
KOHCTPYKTHUBHHX Ta €KCIUTyaTaliiHUX yMOB 3aCTOCYBaHHS CHCTEMH KaTOJHOTO
3axXHCTY.

3. OuiHka AMHAMIYHOI TOXUOKY NP OTPUMAaHHI IMEPEXiTHOr0 MPOIeCy Cramxy
TOJSIPU3aLli HHOTO TIOTEHI[ially B CUCTEMI KaTOHOTO 3aXHCTY.

AKTyaJllbHUM € TIUTaHHS [OA0 OTPHMAaHHS MaTeMaTHYHHWX BUPA3iB BiJIHOCHO
PI3HOMaHITHUX KOHCTPYKTHBHHX OCOOJMBOCTEH T'€OMETPUYHOrO PO3TAIIyBaHHS
apMaTypH y OETOHI IpH MPOEKTYBAaHHI CHCTEMH TiarHOCTHKH.
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