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TunoBas TexHonorn4yeckas kapTa paspaboTaHa Ha 3nieKTponporpeB 6eToHa.

1. JdnekTponporpeB MNpUMEHSAeTCA MNpU OETOHMPOBAHUU KOHCTPYKUUWA MpwU
TeMnepaType HapyXHoro Bo3ayxa Huxe -5 °C, a TaK Xe npu MNOSMOXUTENbHbIX
("nnrocoBbIx") TeMnepaTypax HapyXHOro Bosayxa, Korga uMmeeTci Heo6xoAUMOCTb
pe3Ko ycKopuTb npouecc 6eToHMpoBaHUs 3aaHUA unu coopyxeHus. Kak npaswurno,
Lenb 3neKkTponporpeBa asnsietca nonyyeHue 50% mapo4yHOM NMpPoOYHOCTM GeToHa
No OKOHYaHUU 3NeKTponporpesa.

Mpu oTpuuaTenbHbIX TemnepaTypax He npopearupoBaBLUas C LEeMEHTOM Boaa
nepexoaut B flea M He BCTynaeT B XMMMYeCKoe coeAuHeHuMe ¢ uemeHToMm. B
pe3ynbTaTe 3TOro NpeKkpawaeTcsa peakuus rugpartauum U, cnegoBatesibHO, 6€TOH He
TBepaeetr. OpHoBpeMeHHO B 0eTOHe pa3BUBAlOTCA 3HauuTeslbHble CUIbI
BHYTPEHHEro AaBrieHusl, Bbi3BaHHble yBenu4yeHuem (npumepHo Ha 9%) obbema
Boabl npu nepexoge ee B nen. lpu paHHem 3amopaxuBaHuM OeToHa ero
HeOKpernwaa CTPYKTypa He MOXeT NPOTMBOCTOATb 3TUM cunam u Hapywaetcs. Mpu
nocneayllwemM oTTaMBaHMM 3aMep3lias BoAa BHOBb NpeBpaliaeTcA B XUAKOCTb U
npouecc rugpatauMum LUeMeHTa BO3OOHOBNSAETCA, OAHAKO pa3pyLUeHHble
CTPYKTYpPHbIe CBAI3M B 6€TOHE NOJSIHOCTLIO He BOCCTaHaB/IMBAIOTCA.

3amMopaxuBaHue  CBeXeynoXeHHoro 6eToHa  conpoBoOXAaeTcs TaKxe
obpasoBaHMeM BOKpPYr apMaTypbl U 3epeH 3anofiHuTens neasiHbiX NfeHoK, KoTopble
6narogaps NPMTOKY BoAbl U3 MeHee OXJaXAeHHbIX 30H 6eToHa yBenuMuMBaroTCcs B
ob6beme N OTXKMMAIOT LIeMEHTHOE TeCTO OT apMaTypbl U 3anoNHUTENA.

Bce 3Th npoueccbl 3Ha4YUTEeNbLHO CHUXAKT NPOYHOCTL 6eTOHa M ero cuensneHue ¢
apmaTypoM, a Takke yMeHbLuaeT ero NfoTHOCTb, CTOUKOCTb U AONITOBEYHOCTb.

Ecnn ©6eToH p[o0 3amep3aHusa npuobpeTaeT onpeaeneHHyw HavanbHyH
NPOYHOCTb, TO BCE YNOMsiHyTbie Bbille TMPOLEeCCbl He OKa3biBaldT Ha Hero
HeOnaronpuATHOro BoO3AenCTBUMA. MUHMMaNbHYKO NPOYHOCTb, MPU  KOTOPOW
3amMopaxuBaHue AnA 6eToHa He OnacHoO, Ha3biBakOT KPUTUYECKOMN.

BenuynHa HOpMMpPYyEeMOW KPUTUYECKOW MPOYHOCTM 3aBMUCUT OT Knacca 6eToHa,
BMOa M YCIOBMW 3KCNylyaTauuMyM KOHCTPYKUMM M COCTaBnAET: ANA OGeTOHHbIX WU
Xene3o0eTOHHbIX KOHCTPYKUUWA C HeHanpsAraemou apmartypoun-50% npoeKkTHowm
npoyHoctu ana B7,5...B10, 40% pgna B12,5... B25 n 30% gna B 30 u Bbiwe; ansa
KOHCTPYKUUA C npeaBapuTesibHO Hanpsiraemon apmartypon -80 % npoeKkTHowm
NPOYHOCTU; ANl KOHCTPYKLUUNA, NOABEpPraromnxcs nonepeMeHHOMy 3aMOopaXXnBaHUIO
M OTTaMBaHUIO UITN PaACMOJSIOXKEHHbIX B 30He CE30HHOro OTTauBaHUA BEYHOMEpP3nbIX



¢pyHTOB,-70% NPOEKTHOU MPOYHOCTU; ANS KOHCTPYKLUUN, HarpyxaewmblX pacyeTHOM
Harpy3koun,-100% npoekTHON NPOYHOCTMH.

MpopomxkntenbHOCTL TBEpPAEHUsT OeTOHa M ero KOHeYyHble CBOWCTBa B
3Ha4YUTENbHOU CTeneHn 3aBUCAT OT TeMmnepaTypHbiX YCNOBUW, B KOTOPbIX
BblaepxuBaloT 6eToH. [lo Mepe noBbiWeHUA TemnepaTypbl YyBernMyYuBaeTcsi
aKTMBHOCTb BOAbl, coAepXxawenca B OETOHHOW CMecU, YCKOpsieTCs npouecc ee
B3aMMOAEMNCTBUA C MUHeparnamMm LEeMEHTHOro KruHKepa, WMHTeHcuduumpyroTcs
npoueccbl ¢OpPMUMPOBAHUA KOarynsiLUMOHHOM U KPUCTaNNIMYECKON CTPYKTYpbl
6etoHa. [lpn cHuxeHun Temnepatypbl, HaobopoT, BCe 3TU npouecchbl
3aTopMaxuBalrTCA U TBepaeHue 6eToHa 3ameansietcs (puc.1).
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Puc.1. N'pacdhmk HapacTaHMA NPOYHOCTU GeTOHa:

a - npu Temnepartype go 50° C Ha noptnaHguemeHTax M400...500; 6 - To ke, Ha
noptnaHguemeHtax M300...400; B - npu nporpeBe Ha noptnaHauemeHTax M400...500;
r - To Xe, Ha wnakonopTnaHauemeHtax M300...400

Moatomy npu GeToHMpOBaHMM B 3MMHUX YCIIOBUSIX Heob6xogumo co3paTtb U
nopaepXuBaTtb TakMe TeMnepaTypHO-BIIaXHOCTHbIe YCNOBUS, NPU KOTOPbIX O6eTOH
TBepAaeeT A0 MNpPUOOpeTeHUss WUNN KPUTUYECKOW, MNM 3agaHHOW MNPOYHOCTU B
MWHMManNbHbIE CPOKA C HauMeHbWMMW TPyAOBbIMM 3aTpatamu. [na 3Toro
NPUMEHAIOT cneuManbHble CNocobbl NPUroTOBINEHUSA, MNoOAauYM, YKINagku W
BblAepXXuBaHMA 6GeToHa.

Mpu npurotoBrneHMn OETOHHOM CMeCU B 3MMHUX YCIIOBUSIX e€e Temnepartypy
noBbiwarT Ao 35... 40 °C nytem nogorpesa 3anosiHuTenem U BoAbl. 3anofIHUTENN
nopgorpeBaloT Ao 60°C napoBbiMM perMcrpamu, BOo Bpawarwwmxcsa O6apabaHax, B



yCTaHOBKax C NpoAyBKOWM AbIMOBbLIX ra3oB 4Yepe3 CroW 3anonHuTens, ropsiyen
Bogon. Boay noporpeBaloT B Gounepax unu BoporpevHbix Kotnax pgo 90 °C.
MNoporpeB uemeHTa 3anpeLlaeTcs.

Mpu npurotoBneHMM noaorpeTom 6eTOHHOM CMeCU NMPUMEHSAT UHOW NOPAAOK
3arpy3ku coctaBnswwmx B 6eTtoHocmecuTenb. B netHux ycnoBusix B 6apabaH
cMecuTens, npeaBapuTesibHO 3arnofIHEHHOro BOAOW, BCE CyXMe KOMMOHEHTbI
3arpyxaroT oAHOBpeMeHHO. 3MMOM BO wu3bexaHue "3aBapuMBaHMA"™ UeMeHTa B
6apabaH cmecuTens BHa4yane 3anvBaloT BOAY U 3arpyXakoT KPYNHbIA 3anofIHUTENb,
a 3aTeM nocrie HecKoNbKux obGopoTtoB 6OapabaHa - necok U uemeHT. OOwWyro
NpPOAOIIKUTENBbHOCTbL NepeMeLUMBaHUA B 3MMHUX YyCNnoBusix yesenuuusarwT B 1,2... 1,5
pa3a. BbeTOHHYI0 cMeCb TPaHCMOPTUPYIOT B 3aKPbITOM YTEMNSIEHHOW U MpPOrpeTomn
nepea Havanom pab6oTbl Tape (6agbu, Ky3oBa MalwwuH). ABTOMaWMHbI UMEKT
ABOMHOE AHMLIE, B MNOSIOCTb KOTOPOro NocTynarT oTpaboTaHHble radbl MOTOpPa, 4YTO
npepoTBpawaeT tensonotepu. beToHHy cmecb crneayeT TpaHcnopTupoBaTb OT
MecTa MpPUroToBNIEHUSA [O MecTa YKNnaakKu Mo BO3MOXHOCTUM ObicTpee u 6e3
neperpy3ok. Mecta norpy3skm U BbIrpy3KuM AOSDKHbI ObITb 3awMmuieHbl OT BeTpa, a
cpeacTtBa nogaym 6eTOHHOM CMeCU B KOHCTPYKUUM (X060Thbl, BUOPOXO6GOTLI U Ap.)
yTenneHbl.

CocTofilHMe OCHOBaHUSA, Ha KOTOPOM YKINaAbiBalOT OETOHHYK CMeCb, a TaKXe
cnoco6 yknagkm [OMKHbl UCKIKO4YaTb BO3MOXHOCTb €e 3aMep3aHusi B CTblke C
OCHOBaHueM u paedopmMauum OCHOBaAHMA NpU yKnagke GeToHa Ha NYyYUHUCTbIe
rpyHTbl. 1N 3TOro OCHOBaHME OTOrpeBalT A0 MNONIOXUTENbHbLIX TemnepaTtyp M
npeaoxpaHsAT OT 3aMep3aHMA A0 NpuodbpeTeHUsi BHOBb YIOXEHHbIM OeTOHOM
TpebyeMon NPOYHOCTM!.

Onany6ky 1 apmatypy A0 OeTOHMpPOBaHMA OYMLIAKOT OT CHera WM Haneaw;
apmaTtypy AuameTpom Gornee 25 MM, a Takke apMaTypy M3 XXECTKUX MNPOKaTHbIX
npocpunen N KpynHbie MeTansiMyeckue 3aknagHbie getanu npu temnepatype Huxe -
10°C oTorpeBaroT 40 NOSIOXUTENTLHOW TeMnepaTypbl.

BeToHMpoBaHue cnepyeT BeCTM HenpepbiBHO U BbICOKMMM TeMMnamu, Npu 3TOM
paHee YNOXEHHbIX Cnou 6eToHa [ONXeH ObiTb NEepeKkpbIT A0 TOro, KaKk B HeM
TeMnepaTtypa oyaeT HUXe nNnpeaycMOTPEeHHOMN.

CtpouTtenbHoe npou3BoACTBO pacnonaraeTt OOLUMPHBIM apceHanom
3ppeKTMBHbIX U IKOHOMUYHbLIX METOAOB BblAepXKUBaAHUA OeToHa B 3UMHUX
YCINOBMSAX, NO3BONAKLWMX oObOecne4ynTb BbICOKOE Ka4yeCTBO KOHCTPYKUUW. ITU
MeToAbl MOXHO pa3fenuTb Ha TpW Trpynnbl: MeTod, npeaycMaTpyuBalroLmn
ucnosib3oBaHWe Ha4vanbHOro TensiocoAep)XaHusi, BHECEHHOro B GETOHHYH CMeCb
npu ee NPUroToBNIEHUU UNKU Nepea YKNaaKon B KOHCTPYKLMUIO, U TENNOBbIAeNeHune
ueMeHTa, conpoBoXxpaawllee TBepaeHWe 6O0eTOHa,- TaK Ha3biBaeMbld MeTo[
"Tepmoca”; MeToabl, OCHOBaHHbleé Ha WCKYCCTBEHHOM nMnporpeBe 0eTOHa,
YNOXEHHOro B KOHCTPYKLMUIO,- 3JEKTPOMNPOrpeB, KOHTaKTHbIA, WHAYKUUOHHLIN U
MHdpaKpacHbIN HarpeB, KOHBEKTUBHbIA 000rpeB; MeToAbl, ucnonb3yrowme agpodexT
NOHWXEHUA 3BTEKTUYECKOW TOYKM BOAbl B OeTOHEe C NOMOLWbLI chneymnanbHbIX
NPOTUBOMOPO3HbIX XMMUYECKMUX [OOaBOK.



YKa3aHHble MeToAbl MOXHO KOM6VIHVIpOBaTb. Bbl60p TOro UJM UHOro mMmetoga
3aBMCUT OT BMaa U MACCUBHOCTU KOHCTPyKUuUMU, Buaa, coCtaBa U Tp&GY&MOﬁ
MPOYHOCTHU 69TOHa, MeTeopoJsiIormM4ecKux ycn03m7| npoun3BoacTBea pa60T,
3Hepr6TV|‘-IECKOﬁ OCHalWeHHOCTHN CTpOVITerIbHOVI nnowagakm n 1.4.

2. Bbibop cnocobGa anekTponporpeBa O6eToHa 3aBUMCUT OT Xapaktepa WM
MaCCUBHOCTU KOHCTPYKUUW, onpepensiemMon mopynem nosepxHoctu MI, paBHbIM

OTHOLUEHUID oXnaxKaaemMom NOBepPXHOCTU KOHCTPYKUUUN B M2 K ee 06'bemy B M3, a

TaK )Xe OT CPOKOB paboT, BMAa LemeHTa M yTennurtenei. [na anekTponporpesa
MOHOJSIUTHbIX KOHCTPYKUMI C MoAayreM MOBepXHOCTU Bbiwe 6 uLenecoobpasHo
NPUMEHATb ANEKTPOAHbIA MeToA Nnporpesa.

3. B uensix 3KOHOMUU INEKTPOIHEpPruu criegyeT NPoBOAUTL 3NEKTPONpPOrpeB B
Haubornee KOPOTKME CPOKU HAa MAaKCUManbHO-[ONYCTUMOW ANsl JaHHOW KOHCTPYKLUU
TeMnepaTtype U BblaepXuBaTb 6€TOH Noa TOKOM TONbLKO A0 npuobpeteHnsa um 50%
NPOEKTHOM NPOYHOCTW.

4. [pn 23neKkTpogHOM cnocobe anekTrponporpeBa obGorpeBaeMbin OeTOH
BKITHOYAETCA B 3JIEKTPUYECKYIO LieMNb KaK CONMPOTUBNEeHne, Npu NoMoLy 3NeKTpoaoB
M3 apMaTypHOW WM COPTOBOM CTanu, HaKnagbiBaeMblX BHYTPb O6eToHa wnu
pacnonaraeMbiXx Ha €ero nOBEepPXHOCTU. TakKk KaK MOCTOSIHHbIA TOK BbI3biBaeT
3NeKTpoNnn3 BoAbl, TO AN 3NIEKTPOAHOro NporpeBa NPMMEHUM TOJIbKO NepeMeHHbIN
TOK.

5. lna aneKTpogHoOro metoAa nporpeBa NPUMEHAETCA NMOUMMEHHOE HanpsXeHUU
(49-121 B) obGecneuuBawlee 6Oonee ToO4YHOe coOOGnNOAEHME 3aAaHHOrNO PeXUMm
BblAepXUBaHNA OeTOoHa.

B kKayectBe MCTOYHMKA 3INEKTPOIHEPrMn UCMNONb3YyeTCA cneuunanbHble
TpaHcdopmMaTophbl.

NMpumeHeHMe noBbIWEHHOro HanpsxeHusa (no 220 B) gonyckaeTca npu nporpese
HeapMMpPOBaAHHOIrO 6OeTOHa UM B WUCKIYUTENbHbLIX Cly4Yasax npu nporpese

MarioapMMpOBaHHbIX KOHCTPYKLUN, coaepxalumx He bonee 50 kr. apmaTtypbl Ha 1 e
6eToHa.

Mpu BbLINONMHEHUM CTPOUTENbHbIX PaboT B 3UMHUX YCIOBUAX NPUXOAUTCSH
NPUMEHATb WUCKYCCTBEHHbIN nporpeB OGeToHa. [OnAa 23TMx uUenen LWMPOKO
MCNONb3yeTCs  3feKTpuYeckas 3Heprua. OneKkTtpoTrepmoobpabotka 6GeToHa
OKa3blBaeTcs B psAge criyvyaeB Oornee BbIrOAHOW, YeM Apyrune cnocobbl nporpeBa
(napom, ropsaumMm BO3gyxXom m T.n.).

AnekTpoTepmMoobpaboTka 6eTOHa OCHOBaHa Ha Npeobpa3zoBaHUN INEKTPUYECKOMN
3Heprum B TENJIOBYI0 HENOCPeACTBEHHO BHYTPU GeTOHa nyTeM NponyckaHUA Yepes3
HEero NepemMeHHOro 3NIeKTPUYECKOro Toka C NMOMOLLbIO 3NEeKTPOAOB (3NEKTPOAHbLIN
nporpeB) NM60 B pa3nIM4HOro poaa HarpeBaTeNnbHbIX YCTPOUCTBAX.



Hanbonee adcpeKTMBHbIM U IKOHOMUYHLIM CMOCOGOM 3NEKTPOTEPMOOOPaAOOTKM
ABNAETCA 3NEeKTPOoAHbIM nporpeB. lMpuMMeHeHWe MOCTOSAHHOrO TOKa MpPU 3TOM He
AONyCKaeTCcA, TaKk KaKk OH BbI3biBaeT 3JIeKTPONIN3 BOAbl U APYIrMX KOMMOHEHTOB,
cogepxawmxcs B 6eToHe.

Mpu 3nekTpogHoM nporpeBe GeTOH C TMOMOLWbLIO CTanbHbIX 3MEeKTPOAOB
BKMNOYaeTcA B LUenb nNepeMeHHOro Toka. OAHMM M3 OCHOBHbIX WCXOAHbLIX
napamMeTpoB Npu pacyeTe 3NeKTPOAHOro nporpeBa 6eToHa sABNsAeTCA ero yaenbHoe
3neKTpuyecKkoe CONpoTUBIIEHMe.

BenununHa ypenbHOro aneKTpuyeckoro cornpoTuBreHUA 6eToHa onpeaensieTcs
rnaBHbIM OOpa3oOM KOJINYECTBOM BOAbl, KOHLEHTpauuen B HEW INEKTPOSINTOB U
TemnepaTtypou. B TeuyeHue nepBbix 2-5 yacoB nporpeBa 6eTOHa ero HavarnbHoe
yAenbHOe 3fieKTpUYecKkoe ConpoTuBreHue o ,., CHUWXKaeTcss A0 MUHMManbHOro

3Ha4YeHud o ., aB AanbHeuLweM NoBbIWAeTCs.

BennunHa HavyanbHOro yAenbHOro 3fIeKTPUYECKOro CconpoTuBIieHuss OGeToHa
koneo6netcs B npeaenax ot 400 no 2500 Om-cm (MMHMManbHoro- ot 200 go 1800 Om-
cm). lpu pacuyete 2INEeKTPOOHOro nporpeBa OeToHa B Ka4vyecTBe WCXOOHOro
napameTpa NPMHUMaETCA pacyeTHOe yaerNibHOe CONnpoTUBIEHue

8 pacw = O yoy +-ij.n/2

BbigepxuBaHne temnepatypbl 6eToOHa B COOTBETCTBUM C 3aAaHHbLIM PEXUMOM
3NEeKTPOTEepPMOOOpPabOTKM MOXKET OCYLUEeCTBNATLCA creayowmmm cnocobamm:

M3MEHEeHUeM BeJNIMYMHbI HanpsXXeHusi, NOABOAMMOrO K 3neKTpoaamMm unu
3neKTpoHarpeBaTesfibHbIM yCTPOUCTBaM;

OTK/TIOYEHMEM 3JIeKTPOAOB MMM 3NeKTpoHarpeBaTesniel OT CeTM MO OKOHYaHWUM
noabema Temnepartypbl;

nepnoanv4eCKMMn BKIHOY€HUEeM UITN OTKIHYeHUeM HanpsAaAXxeHusa Ha 3reKTpoaax
NN neKTpoHarpeBartensx.

MepeuncneHHble cNocoObl BblAEpPXUMBaHUA  3afaHHOrMO  pexuma  MOoryT
OCYLUEeCTBNATLCA KaK aBTOMaTU4YECKU, TaK U BPYUHYHO.

Ona anekTponporpeBa ©6eToHa WUCNONb3yKTCA chneuyuanbHble CUJOBbIE
TpaHcchopmaTopbl. B 3aBUCUMOCTM OT TpebyemMon MOLYHOCTU MOFYyT NMPUMEHATHCS
Kak TpexdasHble, Tak U1 oaHoda3HbIe TpaHCchopMaTopbI.

TpexcasHbin TpaHchopmatop TMT-50 mowHocTtbio 50 kB-A wumeetr AaBe
BTOPUYHbIE OOMOTKM C pa3HbIM YUCNoM BUTKOB. lNpu coeanHeHUn 3TMX O6MOTOK B
3Be34y UNu TPeyrosibHUK MOXHO COOTBETCTBEHHO MnosiyyaTb HanpsbkeHusa 50,5 nnu
87,5 B n 64,5 unn 106,6 B.



lLupoko wucnonb3yetca TpexdasHbin TpaHcopmatop TMNa TMOA-50 c
anroMmMHueBon obmoTkon MowHocTbio 50 kB-A. B oTtnunume ort TtpaHccopmaTopa
TMT-50 perynupoBaHue HanpsHkeHUs1 B HEM OCYLLECTBIIAETCA 3a CHEeT U3MEHEHUA He
TONbKO CXeMbl COeAWHEHUA BTOPUYHOM OOMOTKM, HO U Ko3adcduumeHTa
TpaHccopmauun. NMpu 3TOM BTOPUYHOE HAMpPsXKEeHUe MOoXeT U3MeHATbCA oT 49 go
127 B.

MNepeaBuxHasa ycTaHOBKa Ansi nporpeBa 6eToHa nomMumo TpaHcdopmaTopa
COAEpXUT pacnpefenuTenbHbii  WMT C  KOMMYTAaUMOHHOW, 3alUTHON MU
u3MepuTenbHOW annapartypol. [puHUMNManbHasi 3nNeKTpuyeckas cxema TaKoW
YCTaHOBKM noKaszaHa Ha pwuc.2. PacnpegenurtenbHbIA LWMUT pacCcyMTaH Ha
npucoegMHEeHne HEeCKONIbKUX OTXoAsAWMUX JNUHUA K coduTam - YCTpPOWUCTBaM,
crnyXalwum Ans npucoeguHeHust 3NeKTpoaos.
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Puc.2. 9nekTpuyeckasa cxema yCTaHOBKU Ans nporpesBa 6eToHa ¢ oAHUM
TpaHcdopmMaTopom

OuyeHb YacTO YCTAaHOBKW AN 3neKTponporpeBa OeTOHa KOMMJEKTYHOTCA U3
oaHodasHbIX TpaHccopmaTopoB TH-20 mowHocTbIO0 20 KB-A. OH nMmeeT NnepBUYHYIO
O0OMOTKY, NpeaHa3Ha4YeHHYI0 AN BKINOYEHUA B ceTb HanpshkeHnem 380 unun 220 B, m
ABe BTOPUYHbIX OOMOTKM, COEAMHAA KOTOpble MnocrieAoBaTeNibHO UK
napannenbHoO, MOXHO nonyuntb 102 n 51 B.



Ona nporpeBa ©6GeToHa MOryT MUCNoONb30BaTbCA TaKkKe  CBapOYHble
TpaHccopmaTopbl. [lpu 3TOM Heob6xoAMMO yuYUTbiBaTb, YTO CBapO4HbIe
TpaHccopMaTOpbl pacCcyYMTaHbl Ha NOBTOPHO-KPAaTKOBPEMEHHbLIN PEeXUM paboTbl.
Moatomy B AnuTenLHOM pexume nporpeBa 0OeToHa Harpy3ka Ha CBapoOYHble
TpaHcdopmMaTopbl HEe AO0MKHA npeBbiwaTb 60-70% OT HOMUHaNbLHOMN.

Ona nogauM HanpsikeHUMs K cocmTam peKomeHAyeTCA MNpPUMeHeHue TrUeKux
Kabenen c pe3umHoBou usonsauuen mapku KPIT, 4yto noBbiwaeT 6e30nMacHoOCTb
3KcnyaTaumMm U NpoCToTy NPOKNaAKN BPeMEHHbIX IMHUN.

6. MNMpn moayne nNoBepxHOCTU KOHCTPYKUMM B npegenax 6-15 anekrponporpeB
OOJKEeH BECTUCb B TPEXCTaAUMUHOM pexnme

1) pa3orpes;
2) n3oTepMmMYeCKUmn Nporpes;
3) ocTbiBaHue;

B atom cny4yae 3agaHHas NpPoOYHOCTbL 6eTOHa byaeT obecneyvyeHa K KOHUY cTaguu
octbiBaHuA. lNMpu 3ToM nogbeM Temnepatypbl cnegyeT NMPOU3BOAUTL BO3MOXHO
ObiCcTpee, a U30TEPMUYECKMA NpPOrpeB BEeCTU NMpPU MaKCMManbHO-AONYyCTUMOMW ANs
AaHHOM KOHCTPYKL MK TemMnepaType.

7. Moabem TemnepaTypbl 6€TOHA KOHCTPYKLMA C-MOoAyneM NOBEepPXHOCTU MeHe U
OOoNbLIOM NPOTAXKEHHOCTbLI He AoJkeH npeBbliwatb 5 °C B 4yac, a npu moayne
cBbiwe 5 - He 6onee 8 °C B 4yac. [InA KOHCTPYKLUNA HEOONbLUOW NPOTAXKEHHOCTbIO (6-
8 M) M cunbHO apMMpPOBaHHbLIX, @ TaK Xe AN CBapHOro erne3ob6eToHa MOXHO
yBenn4YnTb CKOPOCTb Noabema TemnepaTtypbl Ao 15 °C B yac.

Bo usbexaHune HegonycTMMO pe3Koro nogbemMa TemnepaTtypbl 6eToHa B Hauyane
nporpeBa v AN CHUXEeHUS NMMKOBOW MOLLHOCTU NpU nporpese NpMMEHAIOT BHavyane
HanpsikeHue 50-60 B, yBennunBas ero no mepe TBepaeHus 6eTtoHa.

8. ANuUTenbHOCTb U30TEPMUYECKOro MnporpeBa ycTaHaBNIMBaeTCsA CTPOUTESNIbHOW
nabopartopuen u 3aBUCUT OT TeMnepaTyp Hapy>XHOro sosgyxa taén.1.

Tab6nuua 1

OpVIEHTVIpOBO‘IHaﬂ ANMUTeNnbHOCTbL U30TEePMUNYECKOIro nporpesa OGEC"G‘-IVIBaI-OI.I.Iel'O
50% oT Rgg

CpenHsaa Temnepartypa OnutenbHOCTL NporpeBa 6eToHe B 4ac.
M30TEPMUYECKOrO
nporpeBa 6eToHa B rpag.

Ha nopTnaHAauemMeHTe Ha
wnakonopTnaHaueMeHTe




30 60 95
40 39 43
50 28 28
60 23 21
70 18 15
80 12

8. CKopocTb OCTbIBaHMA 6€TOHA NO OKOHYaHWM U3OTEPMUYECKOro nporpeBa, He
AOJKHa npeBbiwaTtb 3° B Yac ANns KOHCTpPyKuun ¢ moayrnem ao 3-6 °C ; B yac - npu
moayne ot 3 ao 8; 8° B yac - npu moayne 6onee 8.

MHTEeHCUBHOCTbL OCTbIBaHUA OeTOHa perynunpyetca WU3IMeHEeHUueM HanpsXxeHus,
TOKa Unun nepunoanyecknum ero BKnro4YeHmeMm.

BeTOHMpOBaHMe B 3KCTpeMalibHbIX yCInoBUAX

3UMMHUMM  CUYMTAKOTCA  YCNOBUA, Koraa cpeaHecyTodyHas  Temnepartypa
OoKpyXxatowen cpeabl CHMxaetTca Ao 5 °C n B TevyeHue 1 cyT, nagaet Huxe 0 °C.

Mpu oTpuuaTtenbHbIX TeMnepaTypax He npopearMpoBaBluasi C LEMEHTOM BoAaa
npeBpawaeTca B neq U, Kak TBepAoe Terno, B XMMMyeckoe coefuHeHue ¢ LeMEHTOM
He BcTynaeT; 6eToH He TBepaeet. OaQHOBpeMEeHHO B 60eTOHe pa3BUBAKOTCA CUSbI
BHYTPEHHEro AaBrieHUsl, Bbi3BaHHble yBenunyeHuem (npumepHo Ha 9 %) obbema
BoAbl Npu npeBpaweHun ee B nen. lMpu paHHeM 3amMopaxuMBaHuu OGeToHa ero
HeOoKperwasa CTPYKTypa He MOXeT NPOTUBOCTOATbL 3TUM cunam u paspyuwaetca. Mpu
nocneayllemM oTTauBaHuM 3amep3lias BoAa BHOBb NpeBpallaeTcsA B XUAKOCTb, U
peakuus TBepAeHUA BO30OOHOBNSAETCA, OAHAKO pa3pylieHHble CBA3M B OeToHe
NOJSIHOCTLIO He BOCCTaHaBNNBaKTCH.

3amopaxumBaHue O6eTOHa CONPOBOXAAaeTCA OOpa3oBaHMEM BOKPYr apmaTtypbl U
3anoniHUTensa neasiHbiX NJIEHOK, KOTOpble YBENUYMBaAKTCA B 06bemMe U OTKUMaKoT
LeMeHTHOe TeCTO OT apMaTypbl U 3anNOoJNIHUTENA. TN NPOLECCbl CHMXAKT NPOYHOCTb
6eToHa, ero cuenneHne ¢ apMaTypoun, NJIOTHOCTb, CTOMKOCTb U A0NITOBEYHOCTb.

Ecnn 6GetoH po 3amep3aHuMa npuobpetaeT onpeaenieHHYK MNPOYHOCTb, TO
yNOMsiHyTble Bbille MNpoLecCbl He OKa3biBalOT Ha Hero HebGnaronpuAaTHOro
Bo3gencTBmAa. MMHMManbHas NPOYHOCTb, MPU KOTOPOM 3aMOpaXxuBaHue Ana 6eToHa
He ONacHO, Ha3biBaeTCA KPUTUHECKOMN U 3aBUCUT OT Knacca 6eToHa, Buaa v ycrnoBumn
3KcnnyaTtaumMm KOHCTPYKUMU: ANA OETOHHbIX M Xene300eTOHHbIX KOHCTPYKUMWA C
HeHanpsiraemon apmaTtypou - 50% npoekTHOW npo4yHocTu Ans knaccoe B7,5 - B10,
40 % pna knaccoB B12,5 - B25 u 30 % ansa knaccoB B30 u Bbiwe; Ans KOHCTPYKLUN,
Harpy)aemMbix pacyeTHoOn Harpy3komn - 100 % NPOeKTHOMN NMPOYHOCTHU.

Mpun npousBoacTBe GETOHHbLIX PAbOT AOMKHbI OOHOBPEMEHHO pellaTbCA ABe
B3aMMOCBSi3aHHble 3ajauu: TexHonorun4yeckaa (obecneyeHue Heob6xoaMmoro



KayecTBa 6eTOHa K 3afaHHOMY CpPOKYy) M 3KOHOMMYeckasa (oGecneunBaHue
MMHMMAarbLHOro pacxoga MaTepuarnbHbIX 9HepPreTMYEeCKUX pecypcoB).

TexHonorn4yeckyro 3agayvy pewarwT NMPUMEHEHUEM COOTBETCTBYHLWMUX METOAOB
BblaepXuBaHua 6eTtoHa. Metoabl 3MMHero 6eToHMpoBaHUA Heo6xoaAuMO BbIOUpaTb
Ha OCHOBaHUMU TeXHUKO-3KOHOMMUYECKOro aHanusa.

cyl.l.leCTByIOT cneaywoume mMetoabl BbiaepXXuBaHUA 0eToHa B 3MMHUX ycnoBusx.

BbiaepXxuBaHue B UCKYCCTBEHHbIX YKPbITUAX (Tennsikax) rae noaaepxuBaeTcs
TeMmnepaTtypa, Heobxoaumasi AnNA HopManbHOro TBepAeHUsAs 6eTtoHa. B cBssM ¢
NOsIBJIEHMEM HOBbIX MSIEHOYHbIX MOKPLITUA 3TOT METOA LUMPOKO MPUMEHAT 3a
pyb6exom, nockonbKy "nrneHo4YHbin 3adcekT" cozpaeTr KomdpopTHbIE yCrnoBUs AN
TpyAa v TBepAeHus 6eToHa aaxe 6e3 AONONMHUTENbLHOro o6orpeBaHus.

BbigepxuBaHue meToAOM TepMoca noapasymeBaeT yKnaabiBaHMe 6eToHa,
umerowero Temnepartypy 15...20 °C, B yTenneHHyro onanyoky. 3a cyeT HayasribHOro
TennocoaepxaHus 6€eTOHHOW cMecu TennoTbl, BblAensaeMoun B npouecce TBepAeHUSA
(AaBneHue 3ak3oTepmuu) 6eTOoH HabupaeT 3afaHHYHO MPOYHOCTbL AO TOrO MOMEHTa,
Korga B KakoM-nubo 4Yactm 3a0eTOHMPOBAHHOM KOHCTPYKLUMM TemnepaTtypa
cHuxaeTca go 0 °C.

NMpumeHeHMe wmeToga Tepmoca Haubonee 3h¢eKTMBHO ANA  MaCCUBHbIX
KOHCTPYKUUM ¢ moaynem nosepxHoctu (M ;) no 6:

M, =S 8iV,

rae:

2~ 4'- cymMMmapHas nnowaab NoBepPXHOCTU KOHCTPYKLUU;

V - 06 beM KOHCTPYKLUMN.

JTOT MeToA AOCTAaTOYHO 3chheKTUBEH U ANA KOHCTPYKUUMA C BGonbluMM MoAayfnem
noBepxHocTu (Ao 8... 12), ecnu ocywecTBUTbL NpeaBapuUTeribHbIA 3NeKTpopa3orpes
6eToHHOM cMmecu (puc.3) OyHKepax nepen Yyknagkom B onanybky (cnocob

anekTtpotepmoca). beTtoHHas cmecb npu 3Tom copcupoBaHHO pa3orpeBaeTcs B
TeyeHue 5... 15 MMH TOKOM NPOMBLILWIIEHHON 4YacTOTbl CeTEBOro HanpsbkeHua 220...

290 B no Temnepatypbl 6eToHHOMN cmecu ;.. = 70... 80 °C.



Puc.3. BeToHMpoBaHMe KOHCTPYKLMIA C NpeaBapuUTeribHbIM pa3orpeBoM 6eTOHHOM
cmecu:

a - cxema 6eToHMpoOBaHuA; 6 - pa3orpeB CMecu B 3NneKTpobaabe: 8 - TO Xe B Ky30Be
aBTOMALLUHbI;
1 - BPY; 2 - nepeaBuxHana 6eToHoMelwanka; 3 - anekrpob6aabm; 4 -
pacnpegenuTenbHOe YCTPOUCTBO; 5 - KpaH; 6 - yknagka cmecu; 7 - aneKkTpoabl.

Pa3HOBMOHOCTLIO MeTOoAa 3neKTpoTepMmoca fABNsieTcA meton ¢hopcUpoOBaHHOro
aneKkTpopasorpeBa OeTOHHOM cCMeCU cpa3y nocrne ee YKNnagku B onanyoky c
nocneayloLwmm NOBTOPHbLIM BUOGpUpoBaHuEM. PasorpeBaHue cmecu
HenocpeaAcTBEHHO B  onanybke WCKM4YaeT nNpexAaeBpPeMEeHHYH  noTepro
NoABMXHOCTU, a NMOBTOPHOe BUOpupoBaHWe CBOAUT K MUHUMMYMY BO3MOXHOCTb
CTPYKTYPHbIX HapyLUeHU1, BO3HUKaOLWMX Npu hopCUpPOBaHHOM pa3orpeBaHun. AToT
MeTon 6onee 3KOHOMUYEH, TaK Kak TpebyeT MeHbLIero pacxoaa 35IeKTPO3HEepPrum.

MeTtoabl 3nekTtpoTrepmMoobpaboTkm OGeTtoHa Haubonee 3dcpekTMBHBLI AnNA
KOHCTPYKUMN ¢ M 2 6. X MOXHO pasfenuTb Ha TPU rpynnbl: 3NEKTPOAHbIN

nporpeB, MHAYKLMOHHbIA NPOrpeB U 3NeKTpooborpeB ¢ NpMMeHeHUeM pasfiM4yHoro
poAa anekTpoHarpeBaTeNbHbIX YCTPOWUCTB.

AneKTpoaHoe HarpeBaHMe DETOHHbIX U XKene3006eTOHHbIX KOHCTPYKLUA OCHOBaHO
Ha NpeBpaleHun 3NEeKTPMYECKON 3Heprum B TEnnoBYH NpPU NPOXOXAEHUM ToKa
yepe3 CBeXeYNOXeHHbI 6eTOH, KOTOPbIM C MOMOLbLI INEKTPOAOB BKIOYaeTcA B
aneKkTpuyeckyro uenb (puc.4, a). IdnekTpoabl MOryT ObiTb pa3HbIX BWUAOB
(cTepxHeBbIMM, NNAacTMHYaTbIMM) U pacnonaratbCA Kak BHYTPU, TaK U CHapyXwu
nporpeBaeMon KOHCTPYKLIMU.

HarpeBaHue 6eToHa B 3/11IeKTPOMarHUTHOM none (MHAYKUUOHHOoE) (cM. puc.39, 6)
npuMMeHseTCA ANA rycto apMMPOBAHHbLIX KOHCTPYKUMMA NMUHENHOro Ttuna (6ankw,
purenu, Tpyobl, KONOHHLI). BOKpyr onanybku nporpeBaemMoro anieMeHTa yctpamsaroT
cnupanbHY0 OOMOTKY - MHAYKTOP U3 U3ONMPOBAHHOIO NpoBOAa U BKIHOYAlOT ero B



cetb. [log Bo3gencreuem nepemMeHHOro J3JIeKTPOMAarHUTHOro noJsfd cTalbHasA
onany6Ka n apmMaTtypa, BbINMOJIHAIOWNEe ponb cepae4vyHUKa (COﬂeHOVI.CI,a),
HarpeBarwTCA N nepeanaroT TenJyioByro SHepruro GETOHy.

AnekTpooborpeBaHue ocyllecTBnseTcs c NOMOLLbIO 3NEeKTPUYECKUX
oTpaxarteneu, ne4vyen, UUNUHAPUYECKUX NpubopoB conpotuBneHusa v ap. MoryTt
TaKXXe MNPUMEHATbLCA rperowme (TepmMoakTMBHbIe) onanyoku (puc.4, 8, 2). WUx
BbIMOSIHAKOT B BuAE YTeNfeHHbIX LWMUTOB C TMPONIOXEHHbIMM B WX Torle
HarpeBaTeNnbHbIMU 3NIeMeHTaMKU. Takasa onanyb6ka 3KOHOMUYHa AnNA 6eToHUpPoBaHUA
TOHKOCTEHHbIX KOHCTPYKL UK.
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Puc.4. dnekTtponporpeB 6eToHa:

a - aNeKTpoAHbIN; 6 - UHAYKLUMNOHHLbIN; 8, 2 - onanyobka ¢ rperowmmMm Kabenamm
ceTyaTbiMU HarpeBaTensiMu; h - BbiIcOTa HaBUBKMU Kabensi;
1 - anekTpoAbl; 2 - HarpeBaemasi KOHCTPyKUuA; 3 - apmaTypa; 4 - kKabenb; 5 -
HarpeBaTtenu; 6 - ac6cecTOUEeMEHTHbIN JIUCT; 7 - yTeNNUTenb; 8 - 3alUTHbIN JIUCT.

MHcpakpacHoe nporpeBaHuMe (namnamMu) NPUMEHSIlOT B Tex cry4asx, Korpa
NpUMeHeHue KOHTAKTHbIX MeTOAOB NPOrpeBaHUsA 3aTPyAHEHO.

MHoraa npumeHsoT 6e3nporpeBHbIA MeTOo4 C BBeAeHWeM B cOocTaB OeTOHHOM
CMeCHu XMMMUYeCKNX [o00aBOK.

Tpe6oBaHus K 3neKTpoAam UX pacnonoxeHue B 6eToHe



Ona nopaBepeHun 3neKTpM‘IeCKOI7I dHeprmm K GETOHy ncnonb3yroT pa3findHble
ANeKTpoAabl: NflacTuH4YaTble, NoJI0oCOBble, CTePXHeBble U CTPYHHbIE.

K KOHCTPYKUMSIM 3NeKTPOAOB M CXeMaM WX pa3MelleHUs npeabABAITCSA
cneaylolwme OCHOBHble TpebOBaHUA: MOLIHOCTb, Bblaensemas B OeToHe npu
anekTponporpese, AOMMKHAa COOTBETCTBOBaTbL MOLIHOCTU, Tpebyemoun no TennoBomy
pacuyeTy; anekTpuyeckoe W, crieqoBaTeribHO, TeMnepaTypHoe Mnons AOMXHbl ObITb
Nno BO3MOXHOCTM paBHOMEpPHbIMU; 3NeKTpoAbl crneayeT pacnonaratb no
BO3MOXHOCTM  CHapyXu nMnporpeBaeMoM KOHCTPyKUMM Ana  obecneyeHus
MWHUMarNbLHOro pacxoaa MeTarnna; yCTaHOBKY 3JIeKTPOAOB U NpUcoeAnHEeHUe K HUM
npoBOoAOB HeoOXoAMMO NMPoOM3BOAUTL A0 Hayana yknagku 6eToHHOM cmecu (npu
MCNOSIb30BaHMN HapYXHbIX 3N1EKTPOAOB).

B HanbGonbLuen cTeneHu YAOBJNIETBOPAIOT N3N0XeHHbIM TPGGOBaHMHM
nnacTUH4YaTble AN1eKTpoAbl.

MnactMHyatble 3nekTpoabl MNpUHaAnNeXaT K paspsgy NOBEpPXHOCTHbIX U
npeacTaBnsAOT COG0M NNACTUHbI U3 KPOBESIbHOrO Xenesa unu crtanu, HawmBaeMble
Ha BHYTPEHHIOK, TMNPUMbIKAKOLWY K OeTOHy NOBepPXHOCTb onanybkun u
noaknyaemMble K pa3HOMMEeHHbIM da3am nutaowen cetm (ta6n.2, n.1). B
pe3ynbTaTe TOKOOOMeHa Mexay MpPOTUBONEXaWMMWU 3neKTpoaaMm BeCcb 06bem
KOHCTPYKUuM HarpeBaeTcs. C nomMowbio NNacTUH4YaTbIX 3eKTPOAOB NporpeBaroT
cnaboapmMMpoBaHHble KOHCTPYKUMM npaBuiibHOW ¢(opMbl HebonblMX pa3mepoB
(KONOHHBbI, 6ankun, cTeHbI U Ap.).

NMonocoBble anNeKTpoAbl U3rOTOBIIAKT U3 CTaNbHbIX Nonoc wpuHon 20... 50 mm u
TaK Xe, KaKk nnacTuH4YaTble 3NeKTpoAbl, HalWMBaOT Ha BHYTPEHHIO NMOBEPXHOCTb
onany6ku (Tabn.2, n.2, 3).

Tabnwuua 2

Buabl anekTpoaoB, cXxeMbl UX pacCTaHOBKU U (hopMyrbl pacuyeTa Bblaensaemomn
yAenbHON MOLHOCTHU

N AneKkTpoabl Cxema paccTaHOBKM U NOAKNIOYEHUS
3NEeKTPOAOB K 3NIEKTPUYECKOMN CeTH

1 MnactuHyaTtble




2 MonocoBble (CKBO3HOM y ?
nporpes) P
2P o
3 NonocoBkle
(nepudepunHbIN Nporpes)
e —
&
4 CtepxHeBble (B BUae 1D o
NSOCKUX rpynmn) ggg 1 -
T4 42
3
5 OAVHOYHbIE CTepXHEeBble 0 —0
By
b ij [’} b
2 Y .
6 CTpyHHble

Tokoo6MeH 3aBUCUT OT CXeMbI NPUCOeAUHEHUS NMONOCOBbLIX 3NIEKTPOAOB K hazam
nutaowen cetn. [lpu npucoeavHeHMM NpPOTUBONEXKALMX INIEKTPOAOB K
pasHOMMeHHbIM cpa3am nuTarowen cetu (CM. Tabn.2, n. 2) TokoobmeH npoucxoaut
Mexay MpPOTUBOMOSIOXKHLIMA TFPaHAMM KOHCTPYKUMM WU B TennosBblaeneHue
BOBneKaeTcsi BcA Macca 6etoHa. lNpu npucoeguHeHUM K pasHOMMEHHbIM cpasam
cocefHuUX anekTpoaoB (CM. Tabn.2, n.3) Tokoo6MeH npoucxoaut mexay Humu. Mpu
atom 90% Bcen NOABOAUMOMN 3HEpPruM paccemBaeTc B nepucepumHbIX CNoAx



TOJILWMHOWN, paBHOM MNOJIOBMHE PacCTOAHUA Mexay a3nekrtpogamu. B pesynbTaTte
nepudepumnHbie CNoOU HarpeBalOTCA 3a CYeT AXKOoyrneBOoW TennoThbl. LleHTpanbHbIe Xxe
cnom (Tak HasbiBaemoe "sgpo" ©GeToHa) TBepAewT 3a CYeT HavanbHoOro
TennocoaepkKaHUA, IK30TEPMUUN LIeMEHTa U YaCTUYHO 3a CYeT NPUTOKa TennoTbl OT
HarpeBaeMbix nepucepunHbix crnoes. lMepByro cxemy NpPUMEHAOT ANA nporpeBa
cnaboapMMpoBaHHbIX KOHCTPYKUMUWA TonwuHouM He 6onee 50 cm. MNepudeprnHbin
3NEeKTPONpPorpeB NPUMEHSIOT ANt KOHCTPYKLMIA NOGOMN MacCUBHOCTM.

NMonocoBble 3neKkTpoAbl ycTaHaBfIMBAKOT MO OAHY CTOPOHY KOHCTpyKuuu. lpwm
3TOM K pa3HOMMEeHHbIM ¢a3aMm nuTaloLWen ceTu TMpPUCOEAUHAIOT coceaHune
anekTpoAabl. B pe3ynbTate peanusyetcs nepndepunHbIA INEKTPONporpes.

OAHOCTOpOHHee pa3mMelleHne noJfioCoOBbLIX JFNeKTpoAOB MNMPUMEeHAKT npu
ANeKTponporpeBs e NnnuT, CTeH, NoJiIoB U Apyrux KOHCprKLIMﬁ TOJWMHON He bonee 20
CM.

Mpu cnoxHon KOHdUrypauum OEeTOHMPYEeMbIX KOHCTPYKLUUN MPUMEHSIOT
CTepXHeBble 3neKTpoAabl - apMaTypHble nNpyTKM AuameTpom 6... 12 mMwm,
yCTaHaBnuBaeMble B Tero 6eToHa.

Hanbonee uenecoobpa3Ho wucnonb3oBaTb CTepXHeBble 3JNeKTpoabli B BuAe
NSIOCKUX 3NEeKTPOAHbLIX rpynn (Tabn.2, n.4). B atom cny4yae ob6ecneunBaetTcsa 6onee
paBHOMepHOe TeMmnepaTypHoe nosne B 6eToHe.

Mpu anekTponporpeBe GETOHHbLIX 3/IEMEHTOB Marioro Ce4eHUsi U 3Ha4YUTeNIbHOWM
NPOTAXEHHOCTN (Hanpumep, 6€TOHHbIX CTbIKOB LUMPUHON A0 3... 4 CM) NPUMEHAIOT
OAMHOYHbIE CTepXHeBble 3aneKkTpoAabl (Tabn.2, n.5).

Mpn 6eToHMPOBAHUM FrOPU3OHTaNIbHO PACMONOXEHHbIX 6€TOHHbIX UITU UMELLUX
OONbLUOKN 3aWMTHbLINA CIIOMN Xerne3006eTOHHbIX KOHCTPYKLMA UCNONb3YHOT NaBakLlme
3NeKTpOoAbI - apMaTypHble CTePXHU 6... 12 MM, BTannMBaemMblie B NOBEPXHOCTb.

CTpyHHbIe 3NeKTpoAbl MPUMEHSAIOT ANA NporpeBa KOHCTPYKUUM, ANIMHA KOTOPbIX
BO MHOro pa3 Gonblue pasmMepoB MX. NONepevyHoro ce4vyeHuUs (KONMOHHbI, Gankw,
NPOroHbl U T.n.). CTpyHHbIe 3NeKTpoAbl YCTaHABMIMBAIOT MO LEHTPY KOHCTPYKLMU U
NOAKMYalT K ogHoM dase, a MeTannnyeckyro onanybky (Mnu pepeBsiHHYHO C
o6wmBKOM Nanybbl KpOBeNbHOMW CTanbik) - K Apyron (Tabn.2, n.6). B otaenbHbIX
cnyyasix B KayecTBe ApYroro 3fiekTpoga MoXeT ObiTb ucnonb3oBaHa pabouas
apmarypa.

KonuyectBO 3Heprun, BblgensemMom B OeToHe B eOuHUULY BpeMeHu, a
cnepgoBaTenibHO, U TeMnepaTypHbIA PEeXWUM 3JeKTponporpeBa 3aBUCAT OT Buaa m
pa3mMepoB 3NEKTPOAOB, CXEMbl UX pa3MeLleHUA B KOHCTPYKLMU, PACCTOSIHUA MeXAay
HAMM N CXeMbl MNOAKMIYEeHUA K nutawwen cetn. Mpu 3TOM napameTpom,
OOMNMyCKawLluUM NponM3BOSibHOe BapbMpOBaHue, Yalle BCEro fABNAeTcA nogBoaMmoe
HanpsikeHue. Bblgensemaa 3neKkTrpuyeckas MOLWHOCTb B 3aBUCUMOCTM OT
nepe4vmncrieHHbIX Bblle NapamMeTpoB paccuYMTbiBaeTcA nNo ¢popmMynam, npuBeaeHHbIM
B Tabn.2.



Tok Ha anekTpoAbl OT UCTOYHMUKA NUTAHUA NoAdaeTcsA Yepe3 TpaHcopmaTopbl U
pacnpeaenuTenbHble YCTPOWUCTBA.

B kauyectBe MarucTpanbHbiX W KOMMYTAUMOHHbIX NPOBOAOB MNPUMEHSIOT
M30NUpPOBaHHbIe NPOBOAA C MeAHOW UNKU anrMUHUEBOW XUMOWU, ceYeHne KOTopbIX
noa6uparoT U3 ycnoBusi Nponycka Yepes HAX pacyeTHOM CUIbI TOKa.

ﬂepe,q BKINO4YeHeM Hanpsi>keHnsa npoBepArT NpaBUNTIbHOCTbL YCTaHOBKWU
ANIeKTpoaoB, Ka4eCTBO KOHTAKTOB Ha JJiekKTpoaax U OTCYyTCTBMEe UX 3aMblKaHUA Ha

apmartypy.

AnekTponporpeB BeAyT Ha MOHMXKEHHbIX HanpspkeHusx B npeaenax 50... 127 B.

OcpenHeHHO yaAenbHbIN pacxopn arnekTpo3aHeprumu coctaBnseT 60...80 kB1/4 Ha 1 E
XernesobeToHa.

2. OPTAHU3ALUUA N TEXHONOIUA BbINOJNIHEHUA PABOT
YKasaHus N0 BeAeHUIO 3rieKTponporpesa:

1. Tlepeps Havyanom OeTOHMpPOBaHMA CTpouTenbHaa nabopartopua paer
pPeKoMeHAaUuIo O pexnme 3feKTponporpesa:

a) makcMmanbHO Aonyckaemasi Temnepartypa t°/4ac n3aoTepmMmM4ecKoro nporpesa;
0) nonyckaemas CKOpocTb Habopa TemnepaTypbl C°/yac B Hayane nporpeBa;
B) ANMUTENbHOCTb U30TEPMMUYECKOro nporpeBa B Yacax.

2. B 3aBucumoctn oOT KOHduUrypaumum HarpeBaeMoW KOHCTPYKUUU, MoAayns
noBepxHocT Ml n pacnonoxeHna apmaTtypbl BbiOMpaeTca:

a) TMN 3NeKTPoaoB (CTepXXHeBble, HAWWMBHbIE U Ap.);
0) ceuyeHue aNeKTPOAOB;

B) cxemMa pa3MeLlleHUA 3NeKTPoAoB B OeTOHe, YMCIO 3NEeKTPOoAOB B rpynmne Ha
oaHy dpa3y, paccTosiHMe OT 3INEKTPOAOB A0 apMaTypbl U MeXAy 3feKTpogamu
pasHbIX ¢a3 n ogHom ha3sbl.

3. Ucxopa m3 obbema nporpeBaemMoro 6eToHa U TemMnepaTypHOro HapyXHOro
Bo3gyxa no Tabnuue npubnusnTtenbHO onpegenseTca noTpebHas Aans
3neKTponporpeBa MakCMManbHasas MOLWHOCTb B KBT M HeobGxogumoe uyucno
TpaHccopmaTopoB nporpeBa TMOB-63. Heo6xogMmMo NOMHUTb, YTO MOLHOCTb
TpaHccpopmaTopa TMOB-63 meHsieTCA NpU NepekniYeHun BUTKOB o6mMoTku B. H.
PekomeHaoyeTcA B Ka4yecTBe pacyeTHOM MoOLWHOCTU TpaHcdopmaTtopa TMOB-63



NPMHUMaTb MOLUHOCTb Ha MOHWMXKEHHbIX CTYMNEHAX HanpshkeHUsi; NPUMEHsieMoro B
Havyane nporpesa.

4. Ha ocHoBaHuM cxembl pasmMelweHnsas nU rpynnmpoBaHusa 2JJrieKTpogoB
COoCTaBIAETCA JNieKTpuyeckasd cxema arneKrtponporpesBa.

Mpu 100 % Harpy3ke TpaHcdopmatopa TMOB-63 cuna Toka npu coeanHEHUU
BTOPUYHON OOMOTKM No cxeme pgocturaetr 520 A.

Moatomy npu 6onbwMX o6bemax nporpeBa 6eToHa, cxema nporpesa AOJKHA
ObITb Ha 3-5 He3aBUCUMbIX TpexdasHbIX rpynn, NoAKYaeMbIX K TpexdasHoMy
TpaHccopmaTopy TMOB-63 4yepe3 AoONONMHUTENbHLIN pacrnpeaenuTernbHbIA LWKad
LLIP c BBoagHbIM py6unbHMkom Ha 600A.

5. lna noAkno4YeHUs 3MeKTPoAOB K CeTU cobuparoTcs MHBEHTapHble CcOPUTHI,
npeacraBnsilowme u3 cebsa TpexdasHy 3INEKTPONpPOBOAKY, BbIMOJSIHEHHYK Ha
nerkux AepeBsAHHbIX pamax.

B kayecTBe MarucTpanbHbIX TOKOnpoBoAoB Ha y4dactke ot WP, po cocdwmtoB
OOJKHbI MPUMEHATLCA TPEXXKUIbHbLIN LWNaHroBbln Kabenb unu nposop MNPIT, AP

cey4.35-70 Mm>.

CoduTtbl ANA NOAKNIOYEHUA INEKTPOAOB AOMKHbI BbinonHutbca nposogom MNP
unn AMNP ceu. 25-50MM~ ¢ OTBETBREHUSIMM ana anektpopoB nposogom [Pl ceu.
2,5-4MM2.

6. CeyeHue npoBomoB M Kabenen BbiOupaeTcss nNpUOGNU3UTENbHO, nNO

AonycKkaemMoW NMOTHOCTU TOKa, UCXOAA U3 pacyeTHOM MOLLWHOCTU areKTponporpesBa
noaKn4YaemMblX y4acTKoB 6eToHa.

Honyckaemas NNOTHOCTb TOKa
Fonbin anMUHUEBLIM NPOBOA;:
A-25- 105A
A-35-170A
A-50- 215A
A-70- 265A
A-95-320A

A-120-375A



npOBO,D, VI3OJ'IVIpOBaHHbIl7I n KaGenb C MeQHbIMU XUunavm
16 MM =-100 A
25 MM 2-140 A
35Mm=-170 A
50Mm=-215 A
70MM=<-270 A

95mm %-330A

NMpoBoaa nsonupoBaHHbIE U Kabenb C antoMUH. XUnamum
16 Mm<-80 A
25 MmM2-125 A
35mMm~-130 A
50mm2-155 A
70mm~-210 A

95mm %-255A

7. Kopnyca TtpaHccopmaTopoB M pacnpegenuTernibHOro 3anekTpolukada
3a3eMNAIlOTCA TaKkKe, KaKk U ocTanbHOe 3neKTpoobopyaoBaHMe nNnowaaku, T.e.
npucoeaAMHeHUEeM HyJreBOro 3aseMrsilolwero nposoja nuTarowen ceTu Ha Kopnyc
TpaHccopmaTopa TMOB-63 u wkadcdbl. ApmaTypa nporpeBaeMoro y4yactka 6etoHa m
OTKpbITas He3abeTOHMpoOBaHHaA apmMmaTypa COCeAHUX KOHCTPYKLMK, CBAA3aHHas C
Yy4acTKOM, HaxoAALWMMCA NOA 3EeKTPONporpeBom, noanexar 3a3eMreHuro.

3asemneHune BbINMNOJIHAETCA npucoeanHeHneMm apmMaTtypbl AONOJIHUTEJIbHbLIM
3asemnaouwummMm anlvoMmMHuMeBbIM Unn MeagHbIM NpoBoaOM CeYeHueMm He MeHee 25

MM? K Kopnycy pacnpegenutenbHoro wkada (unu tpaHcdopmatopa TMOB-63 ¢
OAHOBPEMEHHbIM YCTPOMCTBOM BONM3U KOHTYpa MOBTOPHOIO 3a3eMJIeHUS.

8. JdneKkTpu4yeckoe CONpoTUBIIEHUE CbIPOro XONI04HOro 6eToHa uMeeT BEJIMYMHY
- 300-500 Om.cm. 3TO COMpPOTMBIIEHWE CYLUECTBEHHO MeHseTcss B mnpouecce
HarpeBaHusi 6eToHa u ero TBepgeHusa. [lporpeB BegeTca B cneayroLllen;
nocnenoBaTeNibHOCTU:



a) B Hauyane Ha 6eToH nogaeTcsA npoGHoe HanpsbkeHue 50-70 BonbT M C
uHTepBanamm B 15-20 MMH. C NOMOLLIO MNOrpyXeHHbLIX TePMOMETPOB AenalwT
KOHTPOJbHbIE 3aMepbl HapacTaHUA TeMnepaTypbl.

Ecnn TemnepaTtypa pacteT ObicTpee, 4eM 3TO 3aAaHoO nabopatopueun, TO
HanpsbkeHne CHUXaroT, U HA0OOOPOT, ecnu TeMmnepaTtypa pacTeT CJIMLWIKOM MeAsIeHHO,
TO HanpsikeHue cneayeT NOBLICUTD;

0) korpga nonyyYyeHa HeoGxoaMmas CKOpocTb Habopa Ttemnepatypbl (t°/yac)
HeobxoauMo npoaosmkatb Kaxable 30-40 MUH. KOHTPOSb NOABbEMA TemmnepaTypbl U
cuny Toka no amnepmeTpam. U3-3a paccnoeHuss TBepaoM U XXuakon dpakumm
CONpOTUBIIEHME pa3orpeBaBLUErOCA 0eTOHa MOXeT Pe3KO CHU3UTbLCH, YTO Bbi3OBET
He XXenaTenbHoe yBerMyeHue Toka Yyepe3 6eToH 1 neperpeBbl. B aTom cny4yae mano
Ha HEKOTOpPOEe BpeMS CHU3UTb Ha 1-2 CTyneHn HanpshkeHne pas3orpeBa;

B) nocrne AOCTUXEHUSA 3aAaHHOW MaKCUMaribHOM TemmnepaTypbl Heob6xoaumo
neperiTM K WU30TEePMUYECKOMY pPexumy, T.e. K TMNporpesy npu NOCTOSIHHOM
TeMneparype.

Mo mepe nsotepmmyeckoro nporpeBa 6eToH byaeT TBepAeTb, a CONPOTUBIIEHUEe
ero 6ynet Bce 6onee n 6onee Bospactatb. [loaTomMy Ana nogaepKaHus NOCTOAHHOMN
TpebyemMon TemnepaTypbl HEOOXOAMMO MNOCTENEHHO CTYNEeHAMMU nepeknrYarens
NOBbLIWATb HaNpsXXeHue.

r) No ucTteyeHNn 3agaHHOroO BPEMEHU U3OTEPMMUYECKOro nporpeBa HanpsikeHue
OTK/I0YaeTCs U HaYMHaeTCA npouecc ocTbiBaHMA 6eToHa. Heobxogumo cneguTb,
YTOObl OCTbIBaHME npoucxoauno He Oonee, yem 8 ° t°/lyac, a nepenap
TeMnepaTypbl 6eToHa U OKpyXXaBLuero Bosayxa Obin He 6onee, 4yem 30 °C.

9. NMocne octbiBaHMA 6GeToHa cTpouTenbHas nabopaTtopuss npousBoOaUT
ucnbiTaHne ob6pa3uoB 6eToOHa Ha NMPOYHOCTb MU HA OCHOBAHUWU 3TUX UCMNbITAHWUMN
nn6o noaTBepXaaeT paHee BblAAHHbIA PEXUM 3NeKTponporpeBa s nocrneayrowmx
KOHCTPYKLUA NGO BHOCUT B 3TOT PEXKUM HEOOXOAUMYIO KOPPEKTUPOBKY.

Ona wvcnbiTaHua o6pa3uoB sABNSAETCA 00f3aTeNbHbIM, YTOObI OHM Ha BCEM
NPOTSXXEHUN 3IneKTponporpesa HaxogunUCb B OAMHAKOBbLIX YCIOBUSX c
nporpeBaeMown KOHCTPYKLUen.

10. Bo Bpems anekTponporpeBa Heo6xoamMmo cneguTb:

a) No nokasaHMAM amnepmeTpa Ha wWwuTKe TpaHcchopmatopa TMOB-63. 3aTtem
YyTOObI OOWMKN TOK Ha cTtopoHe H.H. He npeBbiwan gonyckaemoro AnNA AaHHOMU
cXeMbl COeaQUHEHUS;

6) C NMOMOLWbLK TOKOU3IMEepUTEeIIbHbIX Knewewn cnegutb 3a TEeMm, YTOObI TOK B
npoBoAax CXemMmbl He npeBbillan AONyCTUMOro ToKa NOo NMIMOTHOCTU ANA AaHHOro
ce4yeHus NpoBOAOB,



B) He AonyckaTb 3aKunaHuMA Xuakon cpakumm GeToHa BONMU3M 3NEKTPOAOB;
nepecbiXaHUA U NepexoroB 6eToHa B 30HEe 3NeKTPOAOB.

3. TPEBOBAHUA K KAHECTBY BbINOJIHEHUA PABOT

KayecTBO OETOHHbLIX U Xerfe300eTOHHbIX KOHCprKLIMﬁ onpependeTcaA Kak
Ka4eCTBOM MUCNOJIb3yeMbIX MaTepualsribHbIX 3JIeMeHTOB, TaK U TUWATeJNIbHOCTbIO
cobnoaeHun pernamMeHTUpyrownx NOJZIOXXeHMU TEeXHONOrMM Ha Bcex cTaausx
KOMMJIeKCHOro npouvecca.

AnAa aToro Heo6xXxo0AMM KOHTPONb U ero OCyLIeCTBIAIOT Ha CreayloLWwmnx cTaausax:
npu npMeMKe M XpaHeHUM BCeX UCXOAHbLIX MaTepuanoB (LUeMeHTa, necka, LeOHs,
rpaBusi, apmMaTypHOW cTanu, necomatepuvanoB U Ap.); NPU U3rOTOBIEHUU U MOHTaXe
apMaTypHbIX 3fIeMEHTOB W KOHCTPYKUWW; MPUA U3roTOBNIEHUM WU YyCTaHOBKe
3neMeHTOB onanyoku;

npuM noaroToBKe OCHOBaHMA M onanybku K yknagke OeTOHHOM cMecu; npwu
NPUroTOBNEHUN U TPAHCNOPTUPOBKEe GETOHHOM CMecu; nNpu yxoae 3a 6eTOHOM B
npouecce ero TBepAeHUA.

Bce wucxogHble MmaTepumanbl [OOMKHbI oTBe4yaTb Tpeb6oBaHusam [OCTos.
Nokasatenn CBOWCTB MaTepuarnioB onpefensiioT B COOTBETCTBUU C e€OUHOM
MeTOAUKOWN, PEKOMEHAOBAHHOM AN CTPOUTENbHbLIX fnabopaTtopun.

B npouecce apMMpoOBaHUA KOHCTPYKUMMA KOHTPOSNb OCYLIECTBNAETCA MNpuU
npuemMke ctanu (Hanu4yne 3aBOACKUX MapOK U OMPOK, Ka4eCTBO apMaTypHOM CTarnm);
npu CKNagupoBaHUM U TPaHCNOPTUMPOBKE (MPaBUNLHOCTb CKIaAMpPOBaHMA No
Mapkam, copTaMm, pa3mepaMm, COXPaHHOCTb MpPU NepeBO3Kax); NMPU M3roToBIIEHUMU
apMaTypHbIX 3NIEMEHTOB U KOHCTPYKUMM (NpaBuUiIbHOCTb (pOpMblI M pa3mMepoB,
KayecTBO CBapku, cobniogeHue TexHonorun cBapku). [locne ycTaHOBKU U
COeAMHEHNA BCeX apMaTypHbIX 35IeMeHTOB B Onoke 6eTOHMpPOBaHMA NPOBOAAT
OKOH4YaTeslbHYI0 MPOBEpPKYy MpPaBUIIbLHOCTU pa3MepoB U MONOXEHUsi apmaTypbl C
y4YyeTOM AoNnycKaeMbIX OTKITOHEHUM.

B npouecce onany6nMBaHus KOHTPONMUPYKT NpPaBUIIbHOCTbL YCTaHOBKM
onanyo6ku, KpensieHMnW, a TakKkKe MJIOTHOCTb CTbIKOB B LWMTaX U CONPSKEHUAX,
B3aMMHOE NOoJiIoXKeHue onanyboy4HbIx oopM 1 apMaTypbl (AN nonyvyeHus 3agaHHOM
TOJIWMHbI 3aWMTHOrO cnos). NMpaBuNbLHOCTL NONOXEeHUs1 onanyoku B NPOCTpaHCTBe
NPOBEPAIOT NPUBA3KON K pPa3buMBOYHbLIM OCAM M HUBENIMPOBKOW, a pa3mMepbl -
OObIYHbIMM M3MepeHMAMU. [lonycKaeMble OTKIIOHeHUS B MOJIOXKEHUM U pasmepax
onany6ku npuBeaeHbl B CHulle (4. 3) n cnpaBoYHUKax.

MNMepen yknagkon 6€TOHHOM CMeCU KOHTPOJTIUPYIOT YACTOTY paboyer NOBEpPXHOCTH
onany6Ku n Ka4ecTBO ee CMa3KMu.

Ha ctaguu npurotoBneHusi 6eTOHHOM CMecUu NPOBEpPSAIOT TOYHOCTb A03MPOBaAHUSA
MaTepuanoB, NPOAOIKUTENLHOCTb MepeMeluMBaHUsA, NOABUXHOCTbL U MNOTHOCTb



cvecu. NoaBMXKHOCTL GETOHHOW CMECU OLEHMBAKT He pexe ABYX pa3 B CMEHY.
MoaoBMXHOCTbL He OOMXHA OTKMOHATLCA OT 3agaHHOW Oonee 4yemM Ha *1 cm, a
NNOTHOCTbL -0onee Yem Ha 3%.

Mpu TpaHcnopTupoBKe GETOHHOW CMecU criefAT 3a TeM, YTOObl OHa He Ha4yana
CXBaTbIBaTbCs, He pacnaganacb Ha cocTaBnsilolme, He Tepsana NoABUXHOCTU U3-3a
notepb BOAbI, LEeMEHTa WU CXBaTbIBaHUS.

Ha mecTe yknagku cnepgyeT obpawatb BHMMaHWe Ha BbICOTy cOpacbiBaHUS
cMecH, NpoAONIKUTENbHOCTL BUOPUPOBAHUS M PAaBHOMEPHOCTb YMIIOTHEHUs, He
AOoMnycKasi pacclioeHusi CMecu U obpasoBaHUA paKOBWUH, NYCTOT.

Mpouecc BUOPOYNNOTHEHUSI KOHTPONMUPYKT BU3yanbHO, MO CTENEeHU OcCaakKu
CMecH, npekpaweHur BbixoAa W3 Hee MNy3bIPpbKOB BO3AyxXa W MOSIBNEHUIO
LeMeHTHOro Mosnoka. B HeKoTopbIXx cnyvyasix MWCNONb3yKT pPaguoU30TONHbIE
NAIOTHOMEpPbI, MPUHUMN OENCTBUA KOTOPbIX OCHOBaH Ha U3MEpPEeHUMU MNOrnoLeHUsA
GeTOHHOM CMeCbio -+ - U3ny4eHus. C NOMOLLbLIO NIOTHOMEPOB ONpeaensAT CTeNneHb

ynnoTHeHuUs1 cMecu B npouecce BM6pI/IpOBaHVI$|.

Mpn G6eToHMpOBaHUM GONbLUMX MAacCCUBOB OOHOPOAHOCTb YMIIOTHEHUA OeTOoHa
KOHTPONMMPYKOT C MNOMOLWbLI 3MIeKTPUYECKUX MpeobpasoBaTenen ([aT4yUKoB)
CONMpPOTUBIIEHUA B BUAE LUMNUHOPUYECKMX LUYNOB, pacnonaraembiX NO TOJLMHEe
yKnagbiBaemoro cnos. NMpuHumn nencTBMA AaT4MKOB OCHOBaH Ha CBOMCTBE GeToHa
C YyBeNnnYeHUeM nNJIOTHOCTU CHMXKaTb COMPOTUBIIEHME MNPOXOXAEHUK TOKa.
PasmewarT nx B 30He AencTtBms BubpatopoB. B MOMeHT npuobpeteHns 6eToHOM
3alaHHOW NJNOTHOCTU onepaTop-0eTOHWMK nosfiy4yaeT CBETOBOW WM 3BYKOBOM
curHan.

OkKOH4YaTenbHass oOLEeHKa KayecTBa OeToHa MoOXeT ObiTb MNony4YeHa nNUWb Ha
OCHOBaHUM UCNbITaHUA ero MNPOYHOCTU Ha cCXaTue A0 pa3pylleHuss obpas3uoB-
KyOMKOB, MW3rotoBnsieMbiXx U3 OeTOHa OAHOBPEMEHHO C €ero YyKnagkom u
BblAepXMBaeMbIX B TeX e YCJIOBUAX, B KOTOPbIX TBepaeeT 6eToH 6eToOHupyeMbIX
6nokoB. [InA UcnNbITaHUA Ha cXaTue roToBAT oOpasubl B BUAe KyOUMKOB C ANTMHOWM
pebpa 160 mm. [donyckaroTca U Apyrme pasmepbl KyOMKOB, HO C BBeAeHUeMm
nonpaBKW Ha NOJy4YeHHbIN pe3ynbTaT NpU pasgaBnMBaHUM 0Opa3LOB Ha npecce.

Ona kaxaoro knacca 6eToHa U3roToBNSAKOT CEpPUI0 U3 Tpex obpa3uoB-6M3HeL 0B

Ha cnegylolee KONMM4YecTBO 6eToHa: ANA KPynHbIX (PyHAAMEHTOB Mo KOHCTPYKLUMU
- Ha Kaxpgble 100 M3; ONA MaccuBHbIX (pyHOAMEHTOB noA TeXHOoJornyeckoe
obopyaoBaHue - Ha KaxAable 50 M3; ONA KAPKaCHbIX U TOHKOCTEHHbIX KOHCTPYKLMUMN -

Ha Kaxable 20 M

Ona nonyyeHusa 6onee peanbHOW KapTUHbI MPOYHOCTHLIX XapaKTepUCTUK 6eToHa
M3 Tena KOHCTPYKUMN BbIOYypUBaAOT KePHbl, KOTOpble B AafibHEeMLEeM UCNbITbIBAOT
Ha NPOYHOCTb.

Hapsigy co cTaHgapTHbIMM naGopaTopHbIMM MeTO4aMM OLIeHKM MPO4YHOCTU
6eToHa B oOOpasuax NPUMEHAIOT KOCBEHHble Hepaspylawlwue MeToAbl OLIEHKM



npPpo4YHOCTU HenocpeaACcTBeHHO B COOPYXeHUsX. Taknmm MeTogamm, LNPOKO
npunMmeHsseMbiMM B CTpOUTEeINIbCTBE, ABINAIOTCA MeXaHN4YeCKUA, OCHOBaHHbIA Ha
ncnosfib3oBaHMM 3aBUCUMOCTU MeXAy MNPOYHOCTbLHO 6eToOHa Ha cxaTue M ero
I'IOBerHOCTHOﬁ TBepAoCTbO U yﬂpraSByKOBOﬁ VIMI'IyﬂbCHbII;I, OCHOBaHHbIN Ha
n3MepeHnMn CKOpocCcTtu pacnpocTpaHeHusAa B 6eToHe npoAoJibHbIX YyNbTPa3BYKOBbIX
BOJIH U CTeNeHUN UX 3atyxaHusl.

NMpn wmexaHuYeckomM Memoode KOHTPONA MNPOYHOCTM OeToOHa WUCNOoSNb3YyHT
aTanoHHbIn mMonoTtok KawkapoBa (puc.5, a). [ina onpeaeneHus npo4yHocTn G6eToHa
Ha cxaTue MonoTok KawkapoBa ycTaHaBnMBalT LUAPMKOM Ha OETOH MU crnecapHbIM
MOJIOTKOM HaHOCAT yAap No Kopnycy 3TanoHHoro monotka .Mlpy 3TOM wWwapuk
HUWXHEeN 4YacTbi BAABNUMBaeTcsl B 0eTOH, a BepXHeh - B ITANIOHHbIA CTasfibHOMU
CTepXeHb, OCTaBnAA U Ha OeToOHe M Ha cTepxHe oTne4yaTku. locne usamepeHus
AnamMeTpoOB ITUX OTNEeYaTKOB, HAXOAAT UX OTHOLUEHUSI U C NOMOLLbLIO TAPUPOBOYHbIX
KpuBbIX (puc.5, 6) onpeaensAloT NPOYHOCTb MOBEPXHOCTHbIX CloeB OeTOHa Ha
cxaTume.

a)

2 ds/d,
2,6
2,2
1,8
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Puc.5. Hepaspywarwwmmn mexaHn4ecKMm MeTo KOHTpPOns NPpoOo4YHOCTU GeToHa:

a - 3TanoHHbIM MonoTok KawkapoBa; 6 - rpagyMpoBOYHbIN rpacdumk Ana
onpepaeneHusi NPoYHOCTN 6GeTOHa;
1 - Kopnyc; 2 - NOANPY>XUHEHHbIN CTaKaH; 3- 3TaNIOHHbIN CTEPXEeHb; 4 - WapuUK

Mpu ynbmpaszeykoeomM umnysibCHOM Memode WUCNONb3yKT chneuunanbHbie
ynbTpa3BykoBble npubopbl TMna YIM-4 wnu YKB-1, ¢ nomowbi KOTOpbIX
onpeaensitoT CKOPOCTb NMPOXOXAEHUNA ynbTpa3ByKa Yyepe3 6eTOH KOHCcTpykuuu. Mo
rpagyvpoBOYHbIM KPUBbLIM CKOPOCTM NPOXOXAEHUA YynbTpa3Byka U MPOYHOCTMU
6eToHa npu cxatum (puc.6) onpemensArdT NPOYHOCTbL OeTOHa npu cxatum B
KOHCTPYKUuun. Tpu onpeaeneHHbIXx YycnoBusX (MNOCTOAHCTBO  TEXHOJIOMUW,
WAEHTUYHOCTb UCXOAHbIX MaTepuarioB U T.NM.) 3TOT MeToA obecneynBaeT BMOJiHe
npuemMnemMyro TOYHOCTb KOHTPOJIS.
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Puc.6. Hepaspywarwwmmn akyctm4eckum meton onpeaeneHnust Npo4HoCcTn 6eToHa:

a - ynbTpasBykoBas gedekrockonus; 6 - npumep rpagyMpoBO4YHOro rpacuka
3aBUCUMOCTU "NPOYHOCTbL 6€TOHA - CKOPOCTb NPOXOXAEHUA yrbTpa3ByKa";
1 - yeunuTtenb co wKanowu unchpoBon UHAEKCaLnK; 2 - UCTOYHUK YNbTPa3BYKOBbIX
koneb6aHun; 3 - wynbl; 4 - Kabenu; 5 - TonwmMHa NPoO3By4YNBaAEMON KOHCTPYKLIMK.

B 3MMHMX ycnoBMAX NOMMMO OOWMX U3NOXEHHbIX Bbllle TpebGoBaHUN
OCYLLECTBNAIOT AONONHUTESIbHbIA KOHTPOJIb.

B npouecce npurotoBreHnsi 6eTOHHOM CMEeCU KOHTPOJIMPYIOT He pexe 4YeM yepes
Kaxable 2 4Y: OTCYTCTBME NbAa, CHera U CMep3wmnxcsi KOMbeB B HEOTOrpeBaeMbiX
3anonHuTensax, nogaBaeMbiXx B 6eTOHOCMecUTeNb, NMPU NPUroTOBIIEHUU GETOHHOWM
CMecU C NpOTUBOMOPO3HbIMM [oOGaBKaMu; TemmnepaTtypy BoAbl U 3anofHuTeneun
nepen 3arpy3kon B OeTOHOCMecuTerlb; KOHLUEHTpauuk pacTtBopa CoOnewu;
TemrnepaTypy CMecu Ha Bbixoae U3 6eToHocMmecUuTens.

Mpu TpaHcnopTMpoBaHUM OETOHHOW CMecu OAMH pa3 B CMeHY NpoBepsitoT
BbINONTHEHNE MEepPONPUATAM MO YKPbITUIO, YTENNEHUIO U 060orpeBy TPaHCNOPTHON U
NPMeMHOM Tapbl.

Mpu npeaBapuTenbLHOM 3MeKTPoOpa3orpeBe CMecu KOHTPONUPYIOT TemnepaTypy
CMecH B KaXaow pasorpeBaemMoin nopLuu.



MNepea yknagkom 6GeTOHHOM cMecu NMPOBEPSIOT OTCYTCTBUE CHera U Haneau Ha
NOBEPXHOCTU OCHOBaHUA, CTbIKyeMbIX 35IeMEHTOB, apMaTypbl U onanyoku, cnegaT
3a COOTBETCTBMEM TennousonAauum onanybkum TpeboBaHUAM TEeXHOJOrMYyeckom
KapTbl, a NP Heo6XxoAUMOCTU OTOrpeBa CTblIKyeMbiX NMOBEPXHOCTEM U (hyHTOBOroO
OCHOBaHMUA - 3a BbINOJIHEHNEM 3TUX PaboT.

Mpu yknagke cMecu KOHTPONUPYKOT ee TemnepaTtypy BO BpeMsi BbIFPy3KU U3
TPaHCMNOPTHLIX CPEACTB U TemnepaTypy yrnoxeHHoW 6eToHHoOM cmecu. MpoBepstoT
COOTBETCTBME 'MAPOMU3ONALMU U TeNnsIon3onsunm HeonanyGeHHbIX NOBepPXHOCTEN
Tpe6oBaHUAM TEXHONMOrMYECKUX KapT.

B npouecce BbiaepXxuBaHMA OeTOHa TemnepaTypy W3MepAlOT B cneaylolme
CPOKM: nMNpU  UCNONb3OBaHUM  cnocoboB  "Tepmoca", npeaBapuUTesibHOro
anekTpopasorpeBa 6eTOHHON cMecu, oborpeBa B Tennsikax - Kaxable 2 4 B nepBble
CYTKW, He pexe ABYX pa3 B CMeHy B nocrneayrowme Tpoe CyTOK U OAUH pa3 B CYTKU B
ocTtanbHoe BpemMs BblAepXuBaHUA; B Ccriyvae npuMeHeHuss ©GeToHa C
NPOTUBOMOPO3HbIMU A06aBKaMM - TPU pa3a B CYTKM A0 NpuobpeTeHns UM 3agaHHOMN
NPOYHOCTU; NMPU 3feKTponporpeBe 6eToHa B nepuoa nogbema Temnepatypbl CO
ckopoctbio Ao 10 °C/y - yepe3 Kaxable 2 4, B AanbHeWLWeM - He pexe AByX pa3 B
CMEHyY.

Mo oKoH4YaHWM BblaepXMBaHUs GeTOHa M pacnany6nMBaHUA KOHCTPYKLMM
3amMepsAloT TeMnepaTypy Bo3ayxa He pexe OOHOro pasa B CMeHy.

TemnepaTtypy 6eToHa U3MepsArT ONCTaHUMOHHbIMU MeToAaMM c
MCNoNb30BaHUEM TeMMnepaTypHbIX CKBaXXWH, TePMOMETPOB COMpPOTUBMNEeHUsi nubo
NPUMEHSIIOT TeXHUYECKMe TepMOMeTpbI.

TemnepaTtypy 6eTOHa KOHTPOSIMPYIOT Ha y4acTKax, NoABepPXKeHHbIX HanbonbLemy
oxnaxpaeHuro (B yrnax, BbICTyNnawLwmxX 3nemMeHTax) Unu HarpeBy (y 351eKTpoAoB, Ha
KOHTaKTaXx C TepMOaKTMBHOW onanybkoM Ha rnyobmHe 5 cMm, a Takke B psge
MacCUBHbIX ONOKOB OeToHMpoBaHuA). Pe3ynbTaTbl 3amMepoB 3anvUCbiBavOT B
BeAOMOCTb KOHTPOIs Temnepartyp.

Mpu anekTponporpeBe OeTOHa He pexe ABYX pa3 B CMEHY KOHTPOJIUPYHOT
HanpsbkeHMe U CuIly ToKka Ha HM30BOW CTOPOHe MUTalolero TpaHcdopmaTopa u
3aMepeHHble 3HaYeHus1 PUKCUPYIOT B crieLManbHOM XypHarne.

Mpo4yHOCTL 6GeToHa KOHTPONUPYKT B COOTBETCTBUM C TpeboBaHMAMM,
MU3MOXEeHHbIMA Bbille, WU MNyTEM WCNbITAHUA [OOMNOJIHUTENBLHOrO KonuyecTsa
o6pa3uoB, M3roTOBJIEHHbLIX Y MecTa yKNnaakm 6eTOHHOW cMecu, B crieayolime CpoKu:
npu BblAepXMBaHMM MO cnocoby "tepmoca” wM ¢ npeaBapuTenbHbIM
3NneKTpopa3orpeBoM 6eTOHHOM cMecu -Tpu obpasua nocrne CHUXeHUs TeMmnepaTypbl
6eTOHa A0 pacyeTHOM KOHEeYHOM, a AnA 6eToHa C NPOTUBOMOPO3HbIMU A0GaBKaMu -
Tpn obpasua nocrie CHMKEHNUA TemnepaTtypbl 6eToHa A0 TemnepaTtypbl, HA KOTOPYIO
paccuMTaHO KonuM4yecTtBO A006aBOK; Tpu obOpasua nocne [OCTUXKEHUSs GEeTOHOM
KOHCTPYKLUUN MONOXWUTENIbHOW Temnepatypbl U 28-CyTOYHOro BblAepXUBaHUSA
o6pa3yoB B HOpManbHbIX YCNOBMUAX; Tpu oOpasua nepen 3arpyXeHuem



KOHCTPYKLUUA HOpMaTUBHOW Harpy3kou. O6pasubl, XpaHswWmeca Ha Mopo3e, nepen
ucnbiTaHMEM BblAEPXKUBAKOT 2...4 4 Ana otrauBaHua npu temnepartype 15...20 °C.

Mpwu anekTponporpeBe, o6orpese B TepMOAKTUBHOM onanybke, UH(paKpacHOM U
WHAYKUMOHHOM HarpeBax OeToHa BblaepXuBaHue 06pa3LOB-KyOOB B YCNOBUSAX,
aHanorM4HbIX MporpeBaemMbiM KOHCTPYKUMSAM, KakK MNpaBurno, HeocyuwecTtBumo. B
3TOM cny4Yae nNpPOYHOCTb OeToHa KOHTPONUPYKT, oGecneyMB COOTBEeTCTBUE
drakTMUYeCcKoro TeMnepaTypHoro pexuma 3agaHHoMy.

an/I BCeX MeToAdax 3MMHEeM TexXHosiormm Heob6xoaumo npoBepATb NMPOYHOCTb
OeToHa B KOHCTPYKUMUUN Hepa3pywawnuummm MeToaoamMnm UM nytem uUcnbiTaHUA
BbICBEpPJieHHbIX KePpHOB, €CJIN KOHTPOJIbHbIE 06pa3L|,bl He MOoryT ObITb BblepXaHbl
npun pexnmax BblaepxmBaHusA KOHCTpYKLI,VII?I.

Ha Bce onepauuMum noO KOHTPOSIKO KayvyecTBa BbINOJIHEHUA TEXHOJNOrMYeCKMUX
npoueccoB M KayecTBa MaTepuarioB COCTaBMAT akKTbl NMPOBEPOK (MCNbITaHUWN),
KOTOpble NpeabABNSAOT KOMUCCUUN, NPUHMMaKOLWeENn oO6beKkT. B xone npousBoacrTea
paboT odopMnAT akTaMu NpMemMKy OCHOBaHUA, NPUEMKY Orioka nepen yknagkom
OETOHHOM CMeCH WM 3anosIHAKT XypHanbl paboT KOHTpons Temnepatyp no
ycTaHOBIeHHOU chopme.

4. OXPAHA OKPYXXAIOLEN CPE[bI U MPABUJITA TEXHUKU BE3OMNACHOCTU

Hanunume 3nekTpnyeckoro noTeHUMana Ha OeTOHHOM nNpoBOAAWEN Macce,
CTanbHOW apmaTtype, y4acTkax rpyHTa u TpybonpoBoagax co3gaeT ocob60 onacHble
ycnoBuA ANA nopaxeHus 06CnyXnBarLero nepcoHana 3af1IeKTpM4YeCKuM TOKOM.

K pabotam, cBsizaHHbIM C 3NEKTPONPOrpeBOM, AOMYCKAaOTCA TOSMbKO nuua u3
3NEeKTPOTEXHUYECKOro nepcoHana, umewwme He Huxe Il kBanudumkaumoHHoM
rpynnbl No TeXHUKe 6e3o0nacHoOCTu.

BenuunHa HanpskeHuMs, A[ONYCTMMOro Ans 3feKTponporpeBa, 3aBUCUT OT
Xapaktepa nporpeBaeMon KOHCTPYKUMM U onpeaenseTrca npaBuriaMmm TeXHUKU
6e3onacHocTn. Tak, aNeKTponporpeB Xene3o0eTOHHbIX KOHCTPYKLUA NPOU3BOAUTCA
OT WCTOYHUKOB C JIMHEWHbIM HanpsxeHuem He Bbiwe 110 B. [lNMoHmxarwme
TpaHccopmMaTOpbl YCTAaHOBOK MPU 3TOM C MNEPBUYHOM CTOPOHbI OOJDKHbI
NOAKNYaTbLCA K CETAM C HanpsikeHMeMm He Bbiwe 380 B.

[Ona nporpeBa HeapMMPOBAaHHOIO UMM cNabo apMMPOBAHHOIO 6€TOHA, KUPNUYHOW
KNagKu U rpyHTa AonyckaeTcsi HemocpeaAcTBEHHOEe NpucoeAuHeHue 3NeKTPOAOB K
ceTn HanpsixkeHuem 380 unu 220 B ¢ usonnpoBaHHOW HeNTpanbHo.

MpoBoaga, maoywme OT NOHU3UTENLHOro TpaHcdopmaTopa K nporpeBaemMbiM
KOHCTPYKLUUSIM, YKPEnnsoT ¢ MNOMOLbLIO M30NATOPOB Ha onopax BbicoTon 3 M. Ecnu
No MeCTHbIM YCIIOBUSAM MPOJSIOXKUTbL NPOBOAA NO onopamM HeBO3MOXHO, MPUMEHSAIOT
AepeBsiHHbIe NOACTaBKU: BbICOTOM He MeHee 0,5 M OT 3eMnu, a B MecTax NpoxoaoB



M npoe3foB BbICOTOM COOTBETCTBEHHO 3 M 6 M. NMOkue kabenu ¢ pe3vHOBOM
u3onsuMen paspeLuaeTcs NpokKnaabiBaTb No 3eMne.

nOHVIBKy nporpeBaemMoro 6eToHa Heobxoaumo npon3BoaAnNTb TOJIbLKO Mnocne
CHATUA HanpsAXeHUs C IN1eKTPpoaoB.

Bce pabotbl B 30He 3neKTponporpeBa [AOMMKHbl  BbIMONMHATLCA B
AONINEKTPUYECKMX nepyaTkaXx M MHCTPYMEHTOM C M3O0J/IMPOBaHHbIMUA py4YKaMM.
O6cnyxuBaloWMU NepcoHarl, KOHTPONUpYHLWUA TemMnepaTypy OeToHa, AOJKeH
pabotatb B AManekTpu4veckux ranowax. Bce u3ameputenbHble paboTtbl cneayet
BbIMOJHATL OAHOW PYKOW, AepXKa APYrylo PyKy y TynoBuLua.

OTKpbITYl0, elle He 3abeTOHMPOBaAHHYIO apMaTypy, CBSI3aHHYIO C y4yacTKamu
aneKkTponporpeBa, Heob6xoAUMO AOONOSIHUTENILHO 3a3eMnATb. 3anpelaeTcs
npoumsBoaUTb OeTOHUpPOBaHWE KOHCTPYKLMUM, HaXOASALWMXCA NOoA HarnpsKeHuem
Bbiwe 60 B. beToHHble paboTbl B 30He C HanpshkeHnem ao 60 B moxHO BecTu
TONbKO B PE€3NHOBbIX ranoLwiax unu canorax.

Y4yacToK a3nekTponporpeBa A[OJKEH ObiTb HaAeXHO OrpaXxaeH nepeHOCHbIM
orpaxaeHuemM BbICOTON He MeHee 1 M. B TeMHOe BpeMsi CyTOK BeCb nporpeBaeMbIn
y4dyacTok ocBeljaeTcs. Boonb orpaxaeHun yctaHaBnMBaKOTCA CUrHamnbHble Flamnbl,
KOTOpble 3aroparoTcsi OQHOBPEMEHHO C BKIHOYEHMEeM YCTaHOBKM 3NeKTponporpeBsa.
Ha orpaxaeHusix BbiBelwMBaKOTCA npeaynpeauTtenbHble nnakatbl "Cton - onacHo
ana  xu3Hu!". [onyck Ha orpaxaeHHbIX Y4YacTOK Jul, He CBSI3aHHbIX C
3NEeKTPONporpeBoOM, KaTeropu4ecku sanpeLjaeTcs.

Ha yuyacTtke anekTponporpeBa Ha BMOHOM MecTe BbiBelUMBAlTCA NpaBuna no
OKa3aHuIo0 NepBOM NOMOLUM NOCTPaLaBLUMM OT 3NIEKTPMYECKOro ToKa.

B cnyyae nporpeBa mep3noro rpyHta npum HanpsikeHun o 10 kB gonxHa ObiTb
NOSIHOCTLIO MUCKIKOYEeHa BO3MOXHOCTb MoOMagaHusa noAen U XUBOTHbIX B 30HY
OnacHbIX LWAaroBbIX HanpsikeHUW. Ona 3TUX uenen orpaxaeHUs OnacHOM 3OHbI
aneKkTponporpeBa pacnonaraloTci Ha pacctofsHuuM 15 M OT KpauHux paboumx
anekTtpoaoB. OrpaxaeHue BbINONHAETCA B BUAE MHOrFOsipyCHOro BepeBOYHOro
Oapbepa, YKpenneHHOro Ha pAepeBsiHHbIX onopax. KoHubl BepeBOK KpenaATcsa K
pblyaram KOHe4YHbIX BbIK/HO4aTesien, ycTaHOBIEHHbIX Ha onopax. HatsxxeHue nrob6omn
M3 TOpPM3OHTalNbHbIX BEpPEBOYHbIX Mperpaa AOMMKHO BbI3biBaTb OTK/IHOYEHUe
BblKNoYyaTensa B LUenu, NUTalolWen YCTaHOBKY 3nekTponporpeBa. Kpome ToOro,
npeaycmMmatpmBaeTcss ycTaHoBKa oTopeneMHoM 3awmTbl, obecne4vyuBaroLlen
AononHuTeNnbHoOe AyonupyloLlee orpaxaeHue 30Hbl 3NIeKTponporpesa.
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