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yIK 666.972.035.51

[leuaraprca no pemeHMn ceximu TexHoxoruu SeroHos HIC HAMEE Toc-
crposs CCCP oe 11 woma 1965 r.

Pexowerpaqum no nepwpepuftHOMy aAeKTPOIPOTPEBY M SAEKTPOOSOrpe-
BY MOHOXMTHOrO GeToHa TEDMOAKTHBHHMM OMaXySouHnMH muramm, M., H/AVED
l'occrpoa CCCP, 1985, 58 c.

PexoMennaimn comepsaT OCHOBHHE MOXOREHMA MO  HAEGRTPOTEPMOOSpA-
GorEe CeToHA MOHMOAMYHHX KOHCTDYKIM C NMpMMeHEHHeM TEePMOAKTHBHHX Ofa-
ZySoqEEx maToB. [lANH pexmMu TemAOBOR oO6pafOTEM C NMpHMEHEeHUeM KoM~
GunupoBaxnoro cnocofa nepudepuHOro aAeKTponporpesa C KOHTAK THHM
saexTpoodorpenon Gerora. [lpuBeneHn Temmorexmuyeckuft pacuer rpelye~
MOl MONHOOTH AAA DAGRTPOTOPMOOOPRGOTEM M KOHCTPYKTHBHHNE CXOMH  NH-
rop. Haxomemn TpeGOBaMMA X MATEDHAXEM, 3IAEXTPOOGOPYROBARMD, KOHTPO-
D MPOUSBOJCTEA PAGOT, XauecTBY OeToHa M Texmuxe GeaonacHocTH. JaHw
apumepu pacvera neprpepuftHoro saextponporpesa W anexrpoodorpssa Geo-
TOHA.

lpennasnaveny nAf MHECHOPHO-TEXHMYOCKKX DAGOTHMROB  NPOOKTHHX,
CTPOHTORbHHX H HAYUHO-UCCAGNOBATEALCKMX OPraNNSANNA.

Tatx.8, uxa.I9,

@ Opnena Tpymosoro Kpachoro 3uamenu
HAYYHO-HCCHAGAOPATENBCKUA MHCTUTYT

GeroHa B xereaolBeroHa ['occrpoa CCCP
(HMXB), I985



[TPEJUCIIOBHAE

PexomeHnaiuu paspaboraHy B paspurHe raasu CHull W-15-76 "Beron -
HHE K XeNe3006TOHHHe XOHCTPYXIMM MoHOoJMTHHe" (M., Crpoftmapar, 1974).
B nacrosamux PexomeHpaiaX M3XOXEHH YK&3aHUA NO NPUMOHEHHD CIOCOBOR
nepudeputHOro IAXEKTPONPOI'PeBa ¥ KOHTAKTHOrO alXexrtpooforpensa GeToHa,
COBMEMEHHHX B OJHOM MHBEHTapHOM ycrpoficrTre. [laHHu{l cnoco6 Asamercs
yCOBepMEHCTBOBAHHEM chocosa nepudepuiiHoro azexrTponporpesa, paspa -
GOTaHHOI'C M BHEADEHHOT'O BIepBHe HAa 3UMHUX cTpofixax Ypaxa u Culwpm B
ronn Bemuxo#t Oreyecrmemnoft softrm. [lpumeHeHnue naHHOMO XOMOMHMDOBSAH -
HOr'0 crocofa 3JMeKTpoTepMooSpadoTKy ABAAETCH OO0Nee DROHOMAWHHM 10
CP&BHEHUMD C 3NEeKTpoo6OorpeBoM GerToHa IpenEMMHM Omnanylxamy, WHPpaAKpac-
HHM H3AYyYeHMeM M IDYI'MMH cnocofaMy BHemHero nogpefexus tenna. [lpw
BBeNEeHKM P GETOH DPAGKTPONUTOBR M APYTMX XUMMUeCKUX nofapox sddexrup—
HOCTh NPUMEHEHUA KOMOMHHDOBAHHOT'O Ccrnocofa 3JAeKRTPOTepMOOSpPatoTEM

YBeNIKUMBAETCH.
PeroMeHIAIMHK COCTABAEHH HA OcHose mnpopeneHHux B HIMEB wuccmeno-
BaHUN U OMHTA TIPUMEHEeHUS NAaHHOTO cnocofa Ha 3IUMHUX CTpPORKaXx e

BO3BENEHMH MOHOAMTHHX KoHCTpykumit. [lpy cocramzemmm ux ucnoansosa-
Ha: "PyxoBomcTBo no anexkrporepMooSpadorke GeroHa" (M., Crpomuspar,
1974), "PykopomcTBOo no npousBOACTBY GeTOHHHX pPaOOT B 3HMHHX YCJIOBH-
ax, B paltoHax JanpHero Bocroka, Cubupr u Hpattnero Cesepa (M. ,Crpoft-
nanar, 1982), "llocoBue no snexrpooforpeny O6TOHS MOHONKTHHX KOHCT=—
pykumt® (M., Crpoiusnar, 19684), a Takme HaHHHE HWCCAEROBAHU  KaHI.
rexH.HayKk B.f.['ennguna.

Peromenpaimn paspatoranu HMMB occrpos CCCP (g-p rexn.  Hayk,
npod. C.A.MupoHos, xaugunary texH.Hayk C.H.Burpbko u 0.C. Hpasoma,
uux. B.ll.Macnos).

3aMeuaHUf U NPeLIOXEHUA MPOCUM HaNpaBiATh M0 anpecy: 100389,
Mocksa, 2-g Hucruryrckas ya., n.6, HAVEDB Tocerpos CCCP (naGoparopus
» 9).

Mrpexuus HYAED



I, OBME [TOAOREHUA

I.1. Hacrosmme PexomeHnaunv npenHasHaueHH 417 UCNOAb3OBAHHA ITpH
OPraHM3AaIMM M NPOM3BOACTBE pAlOT 110 BO3BEHNEHHUD 3INaHUR M COOpPYXeHuf)
U3 MOHOAMTHOr'O TAXEAOro GeToHa C NPUMEHEHHWEeM TepPMOAKTHMBHHX  Onafy-
Gounux mMroe (TOL) npu APGORt TeMmeparype HapyXHOT'0 BO3OyXa, C LEAbD
YCKOPOHMS TpepLeHHs 0eTOHa W COKpameHHA CpPOKOB Chauu KOHCTPYXLM
non sarpysky.

I.2. CymiocTs azexTporepMoolpaboTku GeToHa ¢ ucnoxb3osanuem 1O
S&KANUYAGTCA P DPASNEJBHOM WAM CODBMECTHOM ITIpUMEHOHMM Croco60B 2AEKT -
pPONpOrpera M 3AEKTPOOSOrPeERa.

1.3. Omexrponporpes U 3AeKTPOOGOrpes G6eToHA OCYMECTBAADTCA C NO-
MOWBD enuHOro padouero opraHa - NOJOCOBOTO INEKTPONA, PASMEMEHHOIo
Ha paSouelt naxyGe IOl B HemocpPeNCTBEHHOM KOHTAEKTE ¢ GETOHOM KOHCT-
PYKIKK.

[lpumeussive. BoamoEHO ucnoab30BaHKe CTANLHON MPOBOZOKH BMECTO
goaoconoh ( xepToYHOR) CTAIN.

1.4, Nlpu sxexrponporpese TOI o6ecrieunpaeT MOXBON TenAa B KOHCT-
DYKLUMD 3Sa cHeT NMPOXOXNEeHUS 3JNeKTPHUECKOTO TOKa uepes GeTOH.

1,5. llpu axexrpooGorpense TUL oBecneunpasT KOHTAXTHN] NONE X
TenNMa 0T HArpesaTens K NMOBepXHOCTH GeTOHHpyemof KoHcTpykumu. [loxo-
COBOft 3AGKTPOL BRIDYUAKETCHA P BINOKTPUUYECKYD lielb KAK Harpepateilp CoO-
IPOTUBAGHMA M TIPH NMPOXOXAEHHH uepe3 Hero 3NeXTPHUECKOrO TOKA BHie-
Asercd remno,., PacnpocTpaHeHue trenia B 6eTOHE NMPOUCXOMMT KOHLYKTHB-
HO, MyTeM TerACIIPOPOXHOCTH.

1,6, Temmeparypa OeroHHOft cMecH mepen ykjlanKo!l ee B onanyOky
nommHa otTseuars TpeGopanumm CHull I-I5-76, Ho 6utb He Hwme  +2 °C,
[Iporpes MomeT NMPOU3BOAMTHCA MpH AnGOH# HapyxMoft Temmeparype.

1.7, dnexTpol ¥ HArpesaTel¥ NPOCTH B USFOTOBJEHHH K MOHTAKE,
ofnananT rUuSKOCTbD, AOCTATOYHOR MexaHnuecKOl MPOUHOCTHD, BHSPO—
yCTORUMBOCTRL, HANNEeWHH K Ge3onacHu B padore.

I.8. B sapucumMoCTH OT napaMeTpos TpaHcopMaropHoro  oGopynopa-
HKA, NMPABHT TEXHUKK 0€30NACHOCTH K KOHCTPYKTHBHOT'O HCMNOJHEHMs UHTH
MOT'YT GHTbL W3IOTOBNEHH IJA NMUTAHUR C HanpsmeHunem ot i mo 380 B.

[.9. TemneparypHue pexumu 3NexTpoTepMooSpaBoTku GeTOHa, NpUBE —
leHHHe B pasn.4 Hacrosmux PexomeHnaimit, onpeneasoTcs B 38BUCHMOCTH
OT MACCHBHOCTH GETOHWDYEMHX KOHCTpYRIM}t, TeMnepaTypH HAPYXHOI'O BO3-
oyxa, MPUMEHSEMHX LIEMEHTOB 4 T.II.
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1.10. Temneparypy GeroHa ciaenyeT ROHTPOAMPOEATH BO BpeMS 3AEKT-
porepMoo06paloTKH, & NMPOYHOCTL — NO ee OKOHYAHMM.

Heo6xonumas nMpoyHOCTb K OKOHYAHUD 3JM6KTpoTepwoolpadoTxu omnpene-
AAETCA TIPOCKTOM NPOM3BOJACTBS paloT ¥ sarpysxoft xoHcTpyxumit, Yroune-
HUEe DPOXMMOB IPOM3BOOUTCA CTPOUTENBHHMH JaGOPATOPHAMK 1O PO3YILTATAM
INEeKTPOTEepMOOSpaBoTKM GeTOHHHX 00pa3lioB ¥ MX UCITHTAHMAM.

1.II. Bo uaGexaHue upe3MepHHX BAArO- U TENIONOTEPL HeonatyGiaeH-

HHEe TMOBEPXHOCTH O6eTOoHa NOJXHN OHTh YKPHTH BASIOUSONAIMOHHHMY MATE-
puajlaMi ¥ YTOIUTUTEJIeM.,

2. MATEPHAJIH 11 COCTAB BETOHA

R.1. llpu BO3BENEHMM KOHCTDYKIMt U3 MOHOJUTHOIO GOTOH& C HCIONb—
aopaxueM TOUl npu snexrporepMoolGpaBoTke clelnyeT NPUMEHATH MATEDHANH,
OTBEEvaomMe TpeOOBAHUAM COOTBETCTBYOIMX CTAHNADTOB, TOXHHUECKMX yC-
JOBHE ¥ mm, 2.2-2.13 Hacroammx PexoumeHzaumii,

2.<., OcHOBHEM TpeGOBaHMAM MpPU BHOODPE LEMEHTA HABIAAGTCHA MNMOJYYEHHE
feToHa C BHCOKOX OTHOCHUTENBHON MPOYHOCTHO MpH MaNIoft NMPOROAXUTENBLHO-
cTH 3nexrporepmoolpaborku. HaubGonee sddexrTusHO NpUMEHEHWEe BHCOKOAK-
THBHuX L1eMeHTOoB Mapku 400 u pume. llopraaHpuiemMeHT pekoOMeHIyeTcHd IpHU-
MEHATh C COJEepXaHHeM TPEeXKAlbLMEBOro ajoMuHara He Golee 9 %,

IPPeK TMBHOCTL MpPUMEHERMS LIeMEHTOB NPH 3M6RTPOTEpMO0GpasoTke Cle-—
nyeT onpeneasTh coryacHo "PexoMeHnaimaM no Temaonolt o6palfoTKe TAXe-
OTO GeTOHA C YUETOM AKTHBPHOCTH IieMeHTa NpK nponapusamuu”™ (M. 1984),

2.3. llpu ucnoap30BaHMK MUIAKOTIODTIAHOLIEMEHTOB, BCJAGNCTBUE 3aMel-
JIEHHOI'O0 TeMIa poCTa& IPOUYHOCTH TNPHIOTOBAGHHOI'O Ha HUX 0eToHa, cleny-
eT TNPUMEHATH PEeXMMH C NOBHIEHHOR TemnepaTypoit nMporpeea WIK yBeIUUU-
BaTb MX NPONOAXATENBHOCTS.

2.4. Mcnonpaopanme mymonaHoeux, naactuduimMposanHux, ruapodos-
HHX M CYJIbPaTOCTORKAX NOPTIAHILIEMEHTOR TpelyeT NpenBapuTelbHON mNpo-
BEDKH HAPaACTAHUA UX TPOYHOCTU NMDH TNPUHATHX pexuMax.

2.0. Pacuer u nonBop cocrasos GeTOHHHX cMecelt, NoLPEepPrasMuXx
aJleKTpoTepMoolSpadorke ¢ momombio 10U, ocymecTpasoTcs JO6LM  npoBe-
PEeHHHM HAa rpaXTuke cnocofom, obecrneunpanmuMm NoxydeHue GeToHa 38]8H~
HOR TpOYHOCTH B TpelyeMue CpPOKK MpU HAMMEHBWOM pacxoge HeMeqTa, a
TAKXe HeOOXOoUMy© TONBUXHOCTH OeTOHHOR CcMecH MpU YKAAIKe €ee B Ona-
NyOKY KOHCTPYKLMM TIpY HA¥MEHbIEM HayaJbHOM BOLOCOLEDXAHHM.

<,0. llpn nonBope cocraBa GerToHa LA MOHOMATHHX KOHCTDYKUMH,non-

BepraeMux 3JeKTpoTepMoobpaloTKe, CABLyeT Hal’HauaTh BONOLIEMEH THOE
OTHOmeHKe He Gotee O,9.
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2.7, Ina o6ecneueHuAs 38JAHHO! NOABUXHOCTH, VROBOYKJISAHNBAEMOCTH
GeTOHHO# CMecH ¥ MOPO30CTOHKOCTU 3aTBepuesliero feToHa nondop cocra-
Ba 0eTOHa cleAyeT IPOM3BOIAUTHL C IPUMEeHeHMeM MaacTHPUIMpYOmMX, IJIac-—
TPy OILie-BO3YXOBOBICKANMMX ¥ BOSAYXOBOBAEKADMKX XUMUUECKUX [O-
capok (CIb, C-3, IIAll, CHB un np.).

2.8. Ina yayumeHUs 3JeKTPONPOBOONHOCTH GaTOHHOM cMecH (korna aTo
HEOGXOOUMO) , COKpamMEHHs NPOILONXUTENBHOCTH WIM CHHXEHMA TeMnepaTyps
DK TPOTEPMOOOPabOTKH PeKOMEHILYETCH IPUMEHATh NOCABKU-3JIEKTPOJUTH —
yckopurenu TeepleHns GeroHa (HH, HHH, HHK u np.) B KOJMKYECTBE
0,I-1 % Maccu yemeHTa.

<.9. llpu npoussoncree GeTOHHWX padoT B 3MMHKIR Mepuof, Korga Ipu
OCymeCTBJIEHMH TEeXHOJOMKUEeCKHUX omnepalyil npeamecTBYOIMX 3JAKTPOTEPMO-
00paloTKe BOIHHKAST BEPOATHOCTL 3aMep3aHuA GETOHA B nepude puitHHX
CHOAX KOHCTPYKLIMK, & TaKxe IAf8 ofeCrneueHUs pocTa NpowHOCT™  BeToHa
nocie 2JeKTpoTepMoolbpaloTKu Npu JajbHelltleM TBEPAEHUM HA MOpO3e, pe-
KOMEeHIYeTCA MPUMEHATh Te Xe J00aBKM, HO B KAUeCTBE MPOTUBOMODO3HHX,
YBEANUMBAS UX KOMUUECTBO 10 2-4 % MacCH LIeMeHTA.

<.10. Ha mpaxTuke, ucxoms U3 KOHKPETHWX 38044 U YCHAOBU! GOTOHM-
POBAHHUA, PEKOMEHAYeTCH IPHMEHATh KOMIUIEKCHHEe XMMHUecKue nofasku,Cco-
CTaBlEeHHHEe H& OCHOBE BHUEYKA3aHHHX C yueToM UxX neficreuA Ha cBoficTBA
6eTOHHO! cmecu W 3aTBEpHEeBmero GeTOHA.

<.1l. Bavsume pasauudux 1o6aBoK, B TOM UMCHEe KOMINIEGKCHHX, Ha
cpoficTpa GeTOHHON cMecH U GeToHa, UX KparTKas XapakTepuCTHKa, OCHOB-
HHEe MoKA3AaTeNM PACTBOPOB Pal’lMuHEX H00aBOK, O6JMACTH NpPUMEHEeHMS W
Lpyrse BOIPOCH, CBA3AHHHE C NpUMEHeHUeM no8aBOK B GeToH, & TAKXE
ocoOeHHOCTH nombopa cocrana GerToHa, KOHTPOAA 38 NPOU3BOACTBOM paloT
M3NM0XeHH B "PyKOBOACTBE 1O NPUMEHEHHI0 XUMUUYECKHX NO6aBoK B GeroHe"
(M., Crpoimagar, I981), "PykosopmcTee no sumHeMy GeTOHMPOBAHUD C
3JIeKTPONpOrpesoM CeTOHOB, COLepXamUX NpPOTHBOMOpOoBHHe nolGasku” (M.,
Crpoftuanar, 1977).

2.12. OcHOBHWE NONOXEHUA NO TEXHONOIHHM GEeTOH&, TBEepLeBmero B
HOPMAABHHX YCJIOBMAX, OCTANTCH B CUNe INA OETOHOB, NojgBepraeMux sJe-
KTpoTepMooOpaloTRe, & HEKOTODHE OCOGEeHHOCTH, CBA3AHHHEe C  JJIEeKyrpo-
NPOrpeBoOM WIH 3JNeKTpOOCOrpesOM, OIOBOPEHH B COOTBETCTBYONMX pasfe-
nax HacroAmmx PexomeHuaimi.



3. KCHCTPYKTMBHOE MCIONHEHME TEPMOAKTHBHHX
OOJAJLYBOUHHX IMTOB (TO)

3.1. OcHopHru sxemenTamu TOU ABAADTCA NepeBAHHAA HAK METANLNK-
yeckana 1nanyta NHBeHTAPHONt COOpPHO-pa3CopHON OnaxysxXK, 2X6XTPOIH W
Har'peBATSXK .

3.4, lluT ¢ nepepAmMoit naxyfo#t mpencTaBESeT CoGo# onaxybxy Toa-
ot 20-50 MM ¢ HamMTHMM HA HEe 3JEKTPOAAMM M HarpepaTexsd (cu.
npua.6, puc.l).

3.3. B xayecree 3XexTPONOR ¥ HArpesaTeXefl MOXHO KCNOXL3OBATH
noaocopoe (AeHTOuHOe) meAeso mupuHo# <0-50 wu u Toammmoft 0,5-1,5 ras
WAK KATAHHYD craXb (npomoroxa, apsarypa) nuamerpou 4-0 mu.

3.4. [lpn pHGOpe THNA 3XEXTPOAOE H HArpeparTelei NMPeNNOYTHTOALHEE
IPUMOHOHKEe 3XeKTPOnoB (HarpepaTexefl) U3 NONOCOBOTC Keiess, NMOCKOAb-
Ky OHM YMEHBNADT BEDPOATHOCTD 3AMHKAHMS MX HA ADMATYPY H He OCTaBAA-
DT HA TOBEPXHOCTH BeTOHa KOHCTDPYKIMM I'IyS6oRHe GOPO3IH.

3.95. llosocorue azexTpogn (HarpepaTean) ONMHAKOBOM NWMDHMH  Kpe-
narcs Ha padouest NOBEpXHOCTH NepeBfsHHOR nanylH NeprneHaMXyXspHo AoC-
ran onaxySku ¢ marom 100 wmw,

3.6. Hpenazeune nonocosux anerTpofop (HarpesarTexeft) X HepeBAHHON
ranyfe NPOM3BOLUTCH WypyNaMd HAK CTPOMTEABHHME I'BOSIHAMH C HAT'OM
[00=200 wmm,

3.7. [lporuBononoxHye KOHUW 3AeKTPOROR (HarpesaTens#t) cHaGKeM:
BHBOLAMH OXA NOLKADUEHHS BJEKTPHUECKONO HANDAKEHMA.

3.8. llonkxoueHne nurapmero 3xeKTpHYecKore Kabens or rpaschopma-
170pa. K 3AGKTPORAM NPON3BONUTCA C TIOMOMbBY WMTENCENbHHX PASHEMOB WX
KOHTAKTHOT'O GoATAa, AOXA YCTARHOBKH KOTOpOro B naxySe, saexrponax (Ha-
rpeBraTesisix) BHCBEPAKBADTCA COOCHHE OTBEPCTHA, PASMEDOM DABHHM JIHa-
MeTDY KOHTaRTHOro GoxrTa (cMm.npua.6, puc.l), HAM C NOMORBD KOHTAKT-
HNX GONATOB, DPACNOAOKEHHWX HA CBOSOIHMX XOHUAX 3XGKRTPOROB (Harpesa -
TeAeR), KOTOpWe BHHOCEHW 3a radapurty (xpowmxu) naayOw TOW (cw.npmx.6
DHC.&),

3.9, llurapmie TOpPMOSKTHBHHR ONanySOuHHM WHT IREXTPHUeCKHe Kabe-
KA DOMEHH KMETH HA KOHUAX MOIHHE KAX SADMUHMORHE HAXOHOUHKKH, [O-
3BOAADENS IMOXYUATH IAOTHHK XOHTAKT B MeCTAX NPUCOGIWHEHHUR K KOHTAK-
THOMY O60ATY.

3.10. Kpenrense nuravmero sxexrpudeckoro xadensa x cBO SO HOMY
KOHUY KOHTAKTHOrQ $OATA IPOU3BOAUTCA C NOMOWMBD XOHTRMARKK, IATACH -
BaHne KOTOpOR ofecneurpaeT TIOTHHR KOHTAKRKT IOAOBKH KOMTAKTHOI'O
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doxra ¢ IRGXTPONOM (HAI'pEeBaTENEM) M NOPHEAST HANGEKHOCTD RAAHHOI'O CO-
ONMHOHMUA.

3.1I. OcoGennocren xoncrpymimu TOH Ha Gase werTaaxmuwecxoft ona-
XyOxn Apanercsa obecneueHne HALEXHOTO 3AGKTPORSOXAIMOHHOIO CROA
MOeXLY 3XexTponamu (HarpesaTeXssi) M Meraaxmuecxoft naxySoR (cwm.mpux.
6, pxc.3).

3.I2. B xauecTee 3XEKTPOMIOAAMOHHOI'O MATOPHAAA, HAHOCHMOI'O Ha
OPOPXHOCTD NAXYOH, MOI'YT HCIOALSOBATHCA  JAXU, DMARM, CMOXH "
Apyrue IMOXeXTDHUSCKNe MATEDEAXH C TepMocTofixocTbn He HExe 130 °C,

3.13. OnpMM u3 TEXHMUEGCKHX DEWEeHHR ANIXEXTPHUECKOrO NOXPMTHA
ABXAETCA NaHeXp ToMmMMORt O-8 MM, M3roToBAeHMAS K3 CTOXKEOTKAHM, MpPO-
ANTAHHOR STMORKCMOHOR CMOROfi, B KOTOPYD B NPONSCCEe 66 HIrOTOBEGHMA
SANOLAKIO C NOBEPXHOCTHD BNPECCOBMBADTCS BAOKTPORH (Marpesaveau).

3.14. Kpenxenne axexrponos {Harpesarexefl) K IMIXGKTPHUSCKOR na-
HOAHM OCYMOCTBAAGTCH 3& CUET CLENNeHMA MX C DSIOXKCHMOHOR cmoaof, uTo
NPeNOTEPARAGT OTPHBD MX B NPOLECCO DECNAYATAIMK, M PACHOXATADTCA OHM
Ha NaHeAM ¢ TeM xe WAPOM, XAX H B CEyuae C AepepAHHOR naxyGoft (cm.
n.3.9 Hacroammx PexomeHuarmft) .

3.15. Nogxavuessie muTapmMero 3XAEKTPHUECKOr'o xaleis OT TPAHCOD -
MaTopa X sxexrponaM (Harpesarexss), Kax u B cayuae 100 ¢ mepepmmof
naxy6ot, NMPOM3POAMTCA X KOHTAxTHoMy Goxry (MS-MIZ), nmpoxopsmemy we-
pé3 BCD TOXMMHY ONARYOKH.

JpyruM papHaHTOM KkpenieHHWA KOMTARTHOTO Goara (B cayuse ncnoan -
30BAHHA AMAAEKTDAYECKON MaHexAu) ABRAETCA NMPUPAPHBAHME ero x ofpar-
HOft cTOpOHe axexrpora (Harpesarexn) B MmpoLieCCe MSI'OTOBAGHMA  caMoOf
NAaHeAN

B ap6oM cayuyae KOHTAKTHNE GoAT foxxeH OHTL CHAOKEGH AM3AGKTDHUE-
CxMM BPREANNEEM, NPENOTBPANMAXMMM 3SaMWXaHKe 3XexTPONOB (uarpesarexeft)
HA METARAHUEGCKYD ONARyOKY.

3.16. Kpennesiue XOHTAXTHOr0 6OXTa K MNOABOAAMEro K HeMy SNeXTDH-
yecKoro xafeis IAA serarauueckoft onarxylbxyM pemaeTcs HIEHTHUHO CAydaD
C nepemaHHOR onaxyOKofl.

3.17. llogxxouerme TOU, a raxxe saexrTponoB u marpeparexeh X0
BTOPNUHOR OoOMOTKe TpanpopMaTOpA TPOMSBOAMTCA COT'AACHO €ero TexHHuec-
KHM BOSMOXHOCTAM K C YUETOM CRoco6a 3AeKTpoTepMooSpaGoTEu (cM.MpMA.
6, puc.4).

lpn MCrIOAB3OBAKMM IAGKXTPONOB AASA SAGKTPONpPOrpesa GETOHA KOHCT-
PYKUMK PACUOTHOE 3AEKTPHUSCKO® HANPAKEHHE NOAASTCA K ONHOMY M3 KOH-
raxTHHX GOATOBR HA 3AEKTpoILe.
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[lpy HcnoabsoBaH¥M 2X6XTPONA B KAWECTEE HArpeBaTelAs IAf oforpesa
feToHA KOHCTDYKUMM, OI'0C BKADYADYT B 3AEXTDHUECKYD lieéNb, KaK axTHBHOE
CONPOTHRUOHHE, NyTOM NONAUH DACUOTHOIO SAOKTDHUOCKOIO HANDAKEHHA HA
IPA KOHTAKTHHX (OATA, PACMNOJOXEHHHX HA NMPOTHBONOJOXHHX EOHIAX JAEK-
TPOJA.

3.18. KomMyramusa 3XexTponoB Mexay Co6oft, a Taxxe  MNepexIDUEHHE
X B DexMM 'HarpepatTeleft, NPOHSBOLUTCA IMyTeM ChéMa H NEepecTAHOBXK
ROHIIOB NOJBOLAmMEroc xafeas Ha COOTBOTCTBYDMHE KOHTAKTHHE GOATH  WAM
C HOMOMBID TOKONPOBONANGX NepeMuuex.

3.19. [lepeMyux# M3roTOBXADTCA K3 DAGKTPONPOBOAHHX MATEDMANOR K
YCAOBHO pA3feAADTCHA HA I'MOKME X XECTKUe.

B ravecTse MHOKHX nepeMuHuex Hcnoxbayercs An6oit rubkuMit npoBOIHHK
(nmpoBona, WHYpH, XaGeXK ¥ T.0.), KOTODHI CBOMMH KOHUAMM KDENUTCA K
KOHTARTHHM GOXTAM IBYX COCEEHMX 3JEeKTPOROBR ¢ NOMOmMbD mANOH K 38—
sinciont rahxu (cwm.npua.6, puc.d,a).

B xauecrTpe xecTrO# nepeMuuXM MCIIOAB3YDTCA EYCKH apMATYpH, IIpO-
BOJIOKH, KOTODHE KDEMATCA K KOHTAKTHHM GOATAM 3JAEKTPONOR C  MNOMOTMLD
CNOLMAABHEX MPHUCIIOCOONGHMH.

3.20. CnemuanbHHe mpHCNOCOSNeHHA, 0a3UpynaMecs HA& OCHOBE  KOH-
FaKTHOI'0 OONTA&, NPEACTABAADT COCON 3XEXTPONPOBOESMUE 3aXNWHHE I'YOXN
PACIIONOXEHHHE HA MPOTUBOMONOXHHX KOHLIAX XaRAOro 3JEeXTposa, B KOTO-
pHe saxuMaercA nepemuuka {(cM.npur.6, puc.d5,6) uam s3zexrponpoBondmue
PYOKU, pACHOJOREHHHE TOJbKO HAa ONHOM KOHIe B3IeKTpONR, & HA  BTODOM
KOHII@ YCTAHABAWBAGTCHA CTOUKA C MAPHUPHO 3aKpEIIeHHOf HA Hefl TOKO-
npoBoasmeft nepemuuxof (cu.npua.o, puc.9,s).

3.2, Hapagy ¢ OCHOBHHMM BApHAHTAMH BO3MOXHH M YACTHHE KOHCTDY-
xTuBHHe pemenus TO0] Ha ocHope onany6ku c nepepaHHoR (cw.mpux.6,puc.
6) ¥ merammuueckoit (cM.npuxa.6, puc.?) nanyGont ¢ COOTBETCTBYDMUMU
CXeMaM{ KOMMYTALMHM SAGKTPOROP ¥ Harpepareyefl B 3aBHCHMOCTH OT nNpU-
HATOI'O crocofa 3AeKTPOTepMOOSpatoTEu.

B cayyae nepeBAHHON OMANYGKH HArpeBATENM M3rOTOBIXADTCH K3 TOIO
X6 MarTepuana, UTC ¥ SAEKTPONN M PACNOAATADTCA MexXIy HAMM.

B cayuae meTamauueckoft onany6xu HarpesaTeld BHINONHADTCA M3 TO-
KonpoponAme#! COTKH ¥ NOMEWANTCA B IMIAEKTPHUeCKMi cAolk, nossonAomui
H30exaTh 3aMHKAHHA MX HA 3A6KTPOIH M ONaxyGlKy.

B gacrTHux KOHCTPYKTHBHWX pemeHusx TOU aaexTpomw ¥  HarpesaTteaw
KpenATcA K AepeBAHHOR nairylfe COraacHo n.3.0, a x meramAmyeckol na-
nySe ~ coraacHo n.3.14 nacrosmux PexomeHnaimi.



4, PERMMH JIEKTPOTEPMOOGPABOTKM BETOHA

4.1. Pexumn Toenaosoft 06paGoTKM SETOHHHX H XeNe300e8TOHHHX KOHCT-
PYRUME C HCTIOAB30BAHHOM TEPMOAKTHBHHX MHTOB HA3ZHAUADTCH COPJIacHO
rpedopaHEAM raasd CHAll B-I5-76 m "PYROBOZCTBA MO 3AERTPOTEPUMOOSPAGO-
ke GeroHa" (M., Crpomapar, 1974). Tenmoras o6paGoTKa MOXeT OCy-
MECTBAATHCA MPH ADGOR TEMIIODATYDE HADYKHOIO BOAAYXA C MCNOABIOBEHHU-
eM Crnocofos nepHPepUIHOrO 3AEKTPOIPOrpers, 3AeXTpPoo6orpera ¥ KoMOH-
HUPOBAHHOI'O cnocoda.

4.2. Haznauaemme pexumu Teniopoft o6paBoTKH LOXXHE OGeClOUMBATDH
K MOMOHTY €6 OKOHYaHHA NOoCTHReHHE GeTOHOM 3a0aHHON BeNHUMHH NPOYHO-
crd (Ho He MeHee D0-70 ¥ mpoexTHOR), & K MOMEHTY 3&I'DYXSHHA HODNA-
THBHO¥® HAIpYSKO#t ~ NpPOUHOCTM, He MeHee npeaycmorperHoft CHull LA
N8HHOR KOHC TDYKIKH,

4.3. Ixa gocrumenus Gerorom 100 % mpouroctTH OT MapouHoft rpefy -
eTCA YBeAMUUTL ITPOJONKMTENLHOCTDH M30TEPMUYECKOrO MNPOrpeBa UAU MNOBH-
CUTh MADKY YKAADHBAEMOI'O SOT0HA B KOHCTDYXLIMM.

4.4, llpounocrs GeToHA B XOHCTDYKLMH, TpefyeMas K OKOHYAHMD TOll-
n0Boft OGpAGOTEM, NOAKHA HASHAYATHLCA [0 BOSMOXHOCTH HauMeHbmelt, noO-
NYCKaeMO IPHHATOA TEeXHOAOI'e#t NPOK3BOACTBA, YCAOBUAMM NNOCASARYOLMEro
NPUPOCTA NPOYHOCTH OO0 NMPOEKTHON [IpM OCTWBAHMM C YUETOM PAKTUUECKOIO
3AI'DYROHHA KOHCTPYKLIMM.

4.5. daexrponporpes M 3A6KTPOOGOrpes GeroHa ¢ nomombn TOU wmoxer
COBMERATLCA C HCIOXb30OBAHMEM OpelBApPHTEABHO pasorperoit GeToHHOR
CMecH.,

4.6. B cayuae OTCYTCTPHA NOHMEADWHX TPAHCHOPMATODPOB C TPECYSMHM
PACUETHHM HANDARKOHUEM DPEKOMEHIYeTCA TNPHMEHATE DEeKUM, OCYREeCTBAACMHN
MePHOAUYECKHM BRKADYSHHEM—-OTKADUEHHEM HANDAKEHHA, NONABAEMOrO HE,
3XOKTPOLH ¥ HArDOBATONM.

4.7. AzorTepmuyecxuft nporpes npr SJA6KTPOTEPMOOGDPAGOTHE NOXXEeH
TPOUBBOIUTHCH 110 BO3IMOKHOCTH NPU MAKCUMANLHO NOMYCTHMO®X TeMIepary-
pe, XOTOpas 3ABHCUT OF BMIA M MHHepPANOI'HUYECKOr'O COCTABA LIeMeHTa ,
MACCHBHOCTH KOHCTDYKIIMK U A7 MOHOAUTHHX KOHCTDYKIMA DOAXHA HASHA-
YATbCA B COOTBETCTBHM C JNaHHWMH Taba.l,

4.8, llpu npounux papHHX YCXOBHSX POXHM, COCTOAMMA K3 NONHEMA
TOMNISPATYDH 10 34LAHHOIO YPOBPMA, H30TEPMMUECROr'O MPOI'peBA NP MAK~-
CHMANLHOR TEMINepaATYPe M TEDPMOCHKOr'0 OCTHBAHMA, 006CNEUNBAET HAWMEHDL-
EYD OPOROAXUTAEBHOCTH TenxoBoRt o6paloTKM.
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TaGauna 1

Teume °C
Bun newmerira Mapra B TYypa, U,
| HauOoxee Harpe-
neMeHTa i SONE pe
[lopTaanneMeHT 400-900 80
BucTporBepaepmEuit nOpTIAHANEMEHT 900-600 70
lizaxonopraaHaneMeHT 300400 90

{lpumeuanue, llpu saxexrporepmoolpadorre GeTOHA KOHCTPYKIMRt C

M, <3 L TEMIOpATYPA HADYKHWX CNOEB 80 He
noaxua, rmpessmath 40 “C,

4,9, B Tex cayyasix, KOrna YCHAOBHA IPOM3BONCTBA HE Or'PAHAYNEADT
ITPONONEUTEABHOCTL TONROBOA OODAGOTEM, & TENAONOTEPH nporpepaemot
KOHCTDYRUMM OXarogaps 6e MACCHMBHOCTH, TENAOU3OAAUMH M ApyruM gaxro-
paM He3HaYUTeAbHH, C HeAbLD YMEHbHEEHHUA IHEpProsaTpaT BOSMOXHO NpH-
MEHeHME DPEXHMOB, B KOTOPHX NOCHe pa3orpesa HanpAxeHHe OTKADYAETCA M
BMECTO H30TepPMHUECKOro Nporpesa OCYMECTRASETCH BHESDKMBAHME 10 Me-
Tony "repmoca”.

4.10, lpopomureapHOCTL M30TEPMHUGCKOr'O NPOrpeda 34BUCKT oT
rpefyeMoft MPOYHOCTH GeTOHA K KOHLY Tenzosoit o0paboTKM ¥ OPHEHTMPO-~
BOUHO HasHauaercs No rpadukam Hapacramusa npouHocT® (cm.mpux.6, puc.
8 un 9).

YPOYHEHHE DPEXHMOB IASKTPOTEPMOOSPAGOTKN GeTOoHAa NPOUSBONHTCA
CTPOMTEABHHMH XAGOPATODAAMR 10 pe3yAbTATAM TErNIOBOR 06paboTKH KOHT-
PONBHHX KYSOB M NOCHSNYDNMM MX MCIHTAHHEM, A TAKXKE M0 3aMepaM TeM-
neparyps 6eToOHa B KOHCYPYKLIKM.

4.11. llonnepmanue TemnepaTyps GeTOHA B MPOLIECCEO IRSKTPOTEPMOOL-
padoTKH HA 3A08HHOM YPOBHE HOAXHO OCYMECTBAATHCA OAHMM HS CAGRYDEHX
cnocobon:

U3MEHEHHOM BONHUMHH HATNPAXOHKA, NOJABAGMOr'O H& 3AEKTPOAN M Ha-
I'peBaTelH ;

NEPUOANUECKHM BKJADUECHHEM ¥ OTKANUGHHEM HANDAXSHUSA,

OTKAVUEHUON M BKADYSGHHEM OTHEARHHX Ipynn 3A6KTPOLOB M Harpepa -
renelt,

4,12, CHATHe mMTOB C nporpepaemoit GeTOHHO KOHCTPYKOMK, COTJIAC-
Ho CHull ll-ID-76, crenyer npou3poauT™s B CAedyoiie CPOKH:

C GOKOBHX 3JGMEHTOB, HO HECYNHX HAIDY3RM OT BOCA KOHCTPYKIMU, -
nochae NOCTHXeHUA CeTOHOM NPOYHOCTH, ofecrieudpanme#t COXPAHHOCTL MMO-
BEPXHOCTH M KDOMOK YLJIOB NDU CHATHM ONANYOKM,
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C HeCYIMX XeXe300eTOHHHX KOHCTDYKIH# — rMocXe NOCTHREHHR OeTOHOM
nmpoyHocTH, yxasaHHoft B CHull;

C XOHCTDYKIM#, BOCIPMHMMADEMX COGCTPEHHHN BeC, ADMMDOBAHHHX He-
CymMMM CBAPOUHHMW XaDKaCaMM - NOCAE NOCTHEEOHMA GETOHOM 3THX KOHCT-
pyEmit 25 % TPOeKTHOR NMPOYHOCTH ;

C KOHCTPYRIMI, NOABepraeMux Cpasy NOCAe OXOHUAHMA TERAOBOR 00—
PAGOTKH 3AMOP3AHMD HAK OXJAAXNEGHHD HWUEE pacueTHHX TeMneparyp - nocxe
AOCTHRCHHA GETOHOM MPOUHOCTH, YKA3aHHOR B npoexTe.

4.13. lpu anexrporepmootpatorxe GeTOHR MOHOAMTHMX  KOHCTPYKIMH
EMTH UAM TEMAO3AMMATA MOT'YT OHTBH CHSITH He paHee TOr0 MOMeHTa, Koraa
TeMNepATYPA B HADYEHHX CHOSX KOHCTPYRIpMM noctursHer 5 °C, Ho He Huxe
0 °C. Hexras monycxars, npumepsaxus TOI u Tennosamury E GeToHy.

4,14. Bo naGexauue 06pa’cBaHHA TPOMMH TOMIGPATYDPR HA NOBEPXHOC-
Tv GeToHa K KOHIY ocTmBaHMA (nepen pacnaxylroit) He HRoAXHA OHTH BHue

TeMnepaTypH okpyxapmeX cpeas Goxee uew Ha 20 °C (mpu M_or 2 o
5 u~1) u 30 °C (npu M > O H'I).

5. TEIOTEXHWYECKMA PACYUET TPEBYEMON MOmMHOCTH
L5 SHAEXTPOTEPMOOBPABOTHM BETOHA

0.1. llear pacuera saxapuaercs B OnpeneNeHuu YHEXbHOX  Tenaoso
MONMOCTH B NepMO] NOZLEMA TEeMNepATYPH, B nepuon K30 TEPMAYECKOTO
Nporpesa ¥ pacxojna SAEKTPOSHEPIrHMHM IpH 2AEKTPOTEpMOOOpaloTEe GeToHa.

0.2. TpeSyemas ymeAbRSA TENAOBAR MOWMHOCTH B NEPHOR NOXHEMA TEM-
neparypu A~ , xBr/w®, onpemexserca nmo dopmyze

Pi=ptPy Dy - P _L4 Tl Edi 0 Malts T ),

S nemg s 3600, 3600 T, 2

K- M, (ts —1t,)
1000

rae Py, Po, P3 ~ coorBercTBEHHO, MOmHOCTH AAs Harpesa OerToHa, ona-
Ay6KY, a TAKEe INA BOCMNONHEHHMA TEIUIONoTeph B OKpyxapmyo cpeny,
xBr/u’; P, = 0,8 xBr/w° - cpemHee 3HaueHHe MOWHOCTH, COOTBETCT-
ByOmee BHAGNNHMD TEMNa 3a CYeT SKI0TepMHM LeMeHta; [, [, 1, -
COOTBETCTBOHHO TOEMIIEPATYpA OGETOHHOR CMecH nepell HAUAIOM TepMO-
06paGOTKH, HADYEHOTO POSAYXA, M30TEPMMUSCKOrO mporpesa, °C;
C, , C;, =~ COOTPOTCTBEHHO YAGAbLHASA TEILIOEMKOCTb GOTOHA M CJOeB
warepuana omaxy6xu, xlx/xr.°C; Y. , y; =~ coOTBETCTBEHHO 08B~
eMHas wacca 0eTOHA ¥ CROeB Marepuana onainydku, xr/u°; T, = nMpo-
NONXUTENBHOCTS MOTHEMA TEMnepaTyps of I, mo U5 , 4 ;

- 0,8 (1)
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M - Mozyib MOBEpXHOCTH KOHCTDYELMM, DaBHH{ OTHONEHWD NOBEPXHO-
CTH KOHCTDYKIMH K ee ofneMy, M~ (cw.nmpux.3); 0, - Tommmua
cIoeB MarepHaza onaxydku, M; K - pacuersnit xoodduipenr renione-

penaun onaxyGkn, Br/w<.°C (cwm.npux.4).

0.3, Tpefyemana yneApHas TenAOBAA MOMHOCTH B NOPHON H30TepMHUEcC-
xoro nporpesa F,; , KBr/»°, onpemexsercs mo dopmyxe

P, = I,I6. IO KMy ( T, -1,). (2)

O9.4. YpenpHHIt pacxon 3XOXTPOIHEPrdH JAA  SAGKTPOTEPMOOGpaGOTKN
Gerona W , kBr.u/w°, cocrasamer

W::pnff +pH3.z'2 ? (3)

rage T, -~ MPORCAXHTEALHOCTP H30TEPMHUECKOrQ BHIOpPKHB&HHA, U.

6. SAEKTPOOBOI'PEB BIiTOHA

6.1. LUens pacuera snexkrTpooBorpepa GeroHa C Kcnoabn3aopaxuesm  TOM
3axapyaerca B onpeneseHud wmomHocT® TUM m rTpeSyemoft mMomHOCTH CHUIOBO-
ro oSopynoBanusa. Pacuer penercs no casayomel! cxeMe: KOHCTDYMPOBaHMe
fIONOCOBOIO HArpeBaTelf; pacueT MOMHOCTH Ha CTAIMK MOXHOMA TeMIeps -
TYPH M H30TEPMHUECKOr'O Mporpesa; OnpenedeHHUe KOXWUECTBA MMOAOC Har-
peBaATeAs, OLHOBDOMEHHO MNMORKADUAEMHX K HCTOUMMKY NHTAHHA, BROOD CXO-
M KOMMYTAIMK, NOJCUETA pACXOla BREKTPOSHEpPI'HA NpH 3ASKTPOTEepMIOS -
padorxe GeToua.

6.2. KoHcTpynpoBaiie mUTA 3aKADUAETCH B OMPENEAGHHH €r'C pasMe-
POB B INAHEe, BHOOpe MaTepHasa, WHPHHH HArpepaTeXs U PACCTOAHHUA MeX-
1y HarpesaTelsMH.

['eoMeTpHueckue napameTpH C YKA3AHHOM BHJA MATEDMANA [IOXOCOBOIO
HarpesaTeas NPHBOL6HH B pasi.d HacToAuux PexomeHpaimit.

PaccroAHue Mexpy NOROCAMM HAI'DEBATEAS ONpeNendAeTcHd MCXORHA H3
HEOGXONUNOCTH TOXYUEHHM PABHOMEDHOI'0 TEMIIePATYDHOI'O MNMOJXA HA& NOBepX-
HOCTH GeToHa # npuHuMaercs pabHuM 100 .

O6mas pxuHa noxoc Harpesarens [, , M, Ha omuom TOU ompeneaser-

ca no popumyae
K, .A.B
[, (4)

’
a

rae A,b ~ coorsercTBeHHo gamHa  mmMpuHa TOH, cM; a -~ mMpHHA noxoco-
BOI'0 HArpePATEeNAR, CM; HH - KoaddUMuMEeHT TNOTHOCTH pAIMEMEeHUHA [0-
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AOCOROr'o Harpesarenas Ha 10N, pesHult OTHOmMEHWD padoyel  IOmMaNM
Harpesareas, , K muomany oGorpesaemMoll NOBEPXHOCTH, cuz;
NpuHKMAaeTCA paBHuM O, MpH MUPWHHE HarpeBaTels a = 2 CM, HH =0,d
npH & = O CM.

6.3. YneabHas dNeRTPHUECKAA MOWHOCTH HarpenaTens Po KBT/Hz,

ya '’
nxg oborpeea I GeTOHHOM MOBEPXHOCTH HA CTALMK NOSLEMS TEMIIePATY-

P onpejnensercs no gopmyae

. p’. 6
pya = v (5)

n

rie (0 - TOXEMHA OGOrpERAEMOft KOHCTDYKIMH, M; /7 = 1 IiA 0QHOCTO-
POHHEro ¥ /1 = 2 IAA ABYXCTOPOHHero oSorpesa.

6.4. YneapHas 3N6RTPHUECKAS MOQMHOCTL HarpenaTenefl B NEpUON U30-
TepMHuecKoro nporpesa Ph> | xBr/W°, ompemexsercs no dopwyxne

ya°
3
p H3 :: D ' ES (6)
y0 Iz '
6.9, llo peanuHe HeoGxonuMON MOMHOCTH I u2 TOH OnpenenserTcH

yOeAbBHAS MOMHOCTbH TIOXOCOBOIO HAI'DEePATeNd Pgn UAHK F?zl, Br/u, B ne~
PHOM MOOLEMA TOMNOPATYDH MIR M30TEPMUUYECKOro rporpena no gopmyne

p P (7)

yo n = {H |

Onpenenswrca sAeKTpHUSCKHE napauerpa J, » A, m U, , B, I nor.n
Harpeparexs muMpHMON "a" Ha pasmMuMEX creaMax ofpalGorxu no dopmyxne

I ;MH , (8)
H
rne P ~ YyHeAbHas MOWHOCTH HArpesaTels, BT/HE; R, -—  yIoeabHOe

yI.H.
cortporupaexne I nor.M Harpesatens mupuHO#t "a" mpH nocRenosaTe-—

ABHOM coefuNeHWH B uenb , OM/M, onpenensercs no HoMorpamse (cu.
npux.6, pne.I0), » KoTOpO# TemneparTypa Ha HarpesaTene MPUHUMA -
eTCHA C YUOTOM HeoOXOAUMOA YNeNbHO# MOMHOCTH 1o HOMOrpaMmMe (cM.

mpua.6, puc.il).

{/H _ pﬂi?.}f | (9)

In

6.6, Onpenexsprca aneXTpHUECKHe XAPAKTEPACTHKK NDHHATOr'O UCTOY-
HUKS TMUTaHuA U, » Joon U Kgpn » UM, DONyCTUMHE  HanpAXeHUs,
TOK, MMHAMAABHO® COMPOTHMBAEHHE HAIDY3KH (Ha 0OCHOBAHAEAEKTR
NACHOpTHHX OAHHHX WCTOUYHMKA TMHUTAHUA ).
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;N 1] don
R dorr jam ] (10)

6.7. Onpeneaserca pauHa Harpeparteas [ , M, NOJACOENMHAEMOTO K

LeMH MCTOUHMKA NMUTAHUSN

I/
z Jdorn

= 7 (11)

6.8. OnpenexsercAs KOAMWECTBO TIOJOC HArpeBaTEAA, NONKADUAEMHX K
HCTOYHUKY TUTAHUS

n, = jép , (I2)
H

roe [, - AiMKHA NMOAOCH HarpeBaTeNf, NpHHUMAEMAs B 3ABHCHMOCTM or
xkoHCpyRuMu TOL, w.

6.9. OnpenensercA XOANYOCTBO NapaliaenbHHx BeTBeft, ofecneunBan-
mMUX NOJXHYD 3arpyskKy TpaHcpopMaTopa no TOKY

.:7 ’ f(ﬂ
N = 0’0:} e’ (13)
M
rne Hnep - ro3ddurmenT neperpysku rpaHchopMaTopa N0 MOMHOCTH NPUHKU-

MAOTCS U3 NMACMOPTHHX HNAHHHX TpaHCchOpPMATODA.

6.10. Hasnauaerca cxema KOMMYTALMM HArpesaTexeft Ha PASTUUHHX
CTAOMAX TepPMOOGPAGOTKH.

6.11. Unpenensercs NOMHOCTbL, DT, BHIGAAEeMAs HArDeBATEAAMM  NPH
NIPRHATOR CXeMe XOMMYTALMHK.

P=Up Jp - npH ONHODAIHOM HATDAXEHKHK (14)
p=175U /J - npn TpexhasHOM HanpAREHUM ,
npuueN P = K 0 P gy -

6.12, [lpomasognTcs MpoBEpKa COOTBETCTBUA HArpy3ku A, Od, mpK
NpUHATOR cXeMe KOMMYTSIMH C RONYCTUMOR HAI'pY3KOR

Robw = Ru U, npuueM Rysy = R 3on - (15)

6.13. Onpenensercs koauuecteo rpaHchopwarTopoB KN ,, ANA ocymecT-
BICHKA BNEKTPOTepMooSpatoTK UCXOAA M3 YCTAHOBOYHOW MOMHOCTH WMED -
MEroCA B HaAMUMK TpaHcdopMmaropa

Pz
N, = ? (I6
L )
rne Ppa ~ anekTpuyeckana momHocTh TOU somw (3axBaThu) TeraoBoR o6pa-

50TkK, ¥kBr; P__ - ycraHosouHas momnocTh TpanchopmarTopa, KBr

TP

|

IS



Pps = 5 Fys,u (I7)

S - naomanb padoueft 30HW (3axBATEHM), uz, NpUHUMaeMans OIA 3A6K-
rporepMootpaboTen; P - YOeNbHAR MOWMHOCTDH Harpepatenaeh,

YA.H.
xBr/W", npunumaemas Ti0 pacuery.

7. SNEXTPUIPOI'PEB BETOHA

7.1. Uenbp pacuera axerrponporpeea GeTOHa C KCMOAb3OBaHMeM 100
3aKADUAETCHA B ONpPEAGAGHHH DPACCTOAHUA MOXLY PpasHOPAIHHMH INEKTPONaMH ,
BHOODPE HEOGXOMMMOI'0 B3JEKTPHUECKOI'O HAMPSXSHUA HA HUX M0 YCTAHOBIGH-
HOR 2KCNEePUMEHTANLHO-pACUETHOR BeAUuyuHe TpelyeMoR MONHOCTH.

7.2. YnexsHOe 3NeKTPHUSCKOE COMDPOTHBAEHMe OeToHa SBAAETCA  ero
fusMUecKON BEeIUMUMHON, KOTOpAS MEHAETCA B MPOLIECCE INEKTPONPOrpeBns.

llocne Hauana azexTponporpena BEAMUHMHA YAGABHOT'C  CONPOTHBAGHMA
YMOHBEASTCA 0O MIHMMYMa, [0CHEe XOCTHEKEHMA KOTOPOrO NOCTOAHHO YBEJH-
YHBABTCA C MOBHRMEGHWEM TEMNSDATYPH ¥ ¢ TEUEHHEM BPEMEHH,

MpumepHult XapaxTep UIMEHEHHS YNEALHOI'O 3IAEKTPUYECKOTO COMPOTHB-
IeHMA GeTOHA B Nponeccs IASKTPONPOrpeBs noxasad B mpua.O6 Ha puc.IZ,

7.3. llpr onpeneasHHH SAGKTPHUECKOR MOMHOCTH H HEOOXORMMOrO Ha-
NPAREHHA HA B3XEKTPOJAX CHeRyeT NOXb3OBAThECA pacuerTHoR (cpenHeft) pe-
AAYMHOR YREABHOrO 3XEKTPHUECKOr'O COMPOTHBAGHUA GeroHa P ... , OM.M

S Hav T L mun

£ ooes = TEl (18)

rae p ., ¥ P, = COOTBOTCTBOHHO HAUANBHOE M MHHHMAJILHOE 3HAUE-
HEe YNEeNbHOr'0O AASKTPHYSCKOT'O CONPOTHBAEHUR SerToHa, UM.M.

7.4. HavanzpHoe ¥ MMHWMAJIBHOE 3HAUGHHME YNEABHOT'O 3ASKTPHUECKONO
CONPOTMBAGHUA GOTOHA ONPEREAANTCA ZKCNEDUMEOMTAABHO B KAXNOM  KOHK-
DETHOM CAyuas NnoO MeTONMKe, W3NOXEHHOR B NpHUX,O.

Ans npenBapHTeNbHWX DACUETOB MDA H3PECTHON BeAWUMHe p .., PeKo-
WeHARYeTCsA NPUHHMATL IAA GETOHOB HA TUIOTHHX 3aNOXHUTENAX

-.Ppacf 0‘85 JD HaGvy.

llpu HeuasecTHOM p, ., ¥ NPK OTCYTCTBHM BO3IMOEHOCTH €rc onpepeie-
HMA JAA OPHEHTHPOBOYMHX DACUSTOB DEKOMEHHYeTCs NpYHEMATL p .. 414
SeTOHOB HA IIOTHHX 3&NONHKTENAX DABHuUM O UM.M.

7.5, [ipn axexrponporpene pasHofasHoe HAIIDAKEHHE NOJAETCH Ha
3JeKTPONW B YepenyomeMcs NOPpsAKe C y4eTOM MX DACCTAHOBKM Ha palouef
nosepxHocT® TOW (cm.n.3.5 Hacrosamux Pexomenpaumtt). [lpn srom paccro-
AHHEe MOXNY SA6KTPOLAMM NONXHO COOTBETCTBOBATL TpeOyeMOMY DPACUETHOMY
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paccToaHKn " 6 ", ofecrneunsanmeMy nonBon B SeToH Tpelyemoit 3xerTpH-
yecxo#t mompocTH (cw.nmpux.6, puc,.I3).

7.6. BCA 3aeKTDUUECKASs MONMHOCTL NDH 3AGKTPONPOrpeBe IMPHXORHTCH
na nepudpepuitHNe CAOM KOHCTDYKUMM TOAmMHOU, pabHO#t nmpmmepso 0,9-0,7
PACCTOAHKA MEXIY COCONHMMKH paAsHODAZHHMM IJAGRTPONAMHE.

7.7. Koncrpykipu orpaxnmuensoft Toamuuu (no 300 wu) wmomHO mnporpe-
BATL MPH ONROCTOPOHHEM JAGKTDPONPOr'peBe NPH 3TOM JOCTATOWHO  DPABHO-
NepMHt NpOrpeB 0eTOHA O0ECHeUMBAETCH IPU PACCTOAHHM MEXNY COCOHUMH
PA3HOPA3HHMR SACNTPONSMH, CAU3KOM K YHLBOGHHOM TOREMHE KOHCTDYKILHH.
llpy HecoGmoneHyu naHHOrO TpeloBaMMs CEENYeT YUMTHRATL, UTO TeMnepa-
Typa B NDPHINEKTPONHOM caoe GoroHa Gymer Ha I15-20 °C Goxbme, wem mHa
ITPOTUBOIOAOKHOR NMOBEPXHOCTH JOTOMA.

7.8. YnexpHas aXexrpMueckas momHocts P, xBr/m®, npu omHOCTOpDOH-
HeM nporpepe 6eToHa KOMCTPYKLME Or'paHHYeHMON TONNMHE  ONpenenseTCH

no dopmyae -
Py ﬂ 157 10 5.2
= 8 . 56 :’ (I9)
Ppaes "B b (< In g+ T

rne B - TONMMHA KOHCTDYKIMK, M; [ « DACCTOAHHE MeXILY pasHodasHuMK
3NAOKTPONAMK, M; A - NKPHUHA IAGKTPOJAA, M; « = Koadduuueur, pan-
Huift py TpexpasMom Toxe 1,0, nmpu omnodasHom Tore ~ 23 4/ - Ha-
npsxenme, B,

7.9. beronnne xoHCcTpyKimu TommuHO#t Gosee 300 MM  pexoMeHLyeTcCH
TpOrpeBaTh C KAXHON TAOCKOCTH KOHCTDYKIMK C PACUETOM YIENbHOff BA6K-
TpHUEeCKo#t MomHOCTH P, xBT/uz, Ke I NMOBEPXHOCTH G8TOHA NO POopMyxe

p . 0,785,107y’

- Y (20)
Ppaecw - 8- ln 2,54
7.10. Ilpy mameHeHMM BeMIMUMHH DPACUETHOI'O YAENXBHOrO 3JMEKTPUIECKO-

ro COmMpoTUBAEHWs GeroHa (Bcaencreve uawmeHeHus B/l GeroHa, mpumene -
HKA [eMEHTA Ipyroro 3apofa-NOCTABMUKA) DNEKTPUYECKAS MONHOCTDL TAKKE
U3MEHASTCA NPOMOPUMOHANBHO P 550,y K QAKTHYECKAS BENKUYMHA  MOMHOCTH
ONpeneAseTCcA OPUEHTUDPOBOUHO NO Jopmyle

_ ey 2
Py = Pyp - LF , (21)
f pacy 1
PE®  f pacv i X L opaey 2 = COOTBETCTBEHHO NMEPBOHAUANBHOS M U3MEHE-

HHOE 3HAYeHHEe DACUETHOI'O0 YAEeRXbHOI'C 3AEKTPHUECKOrO CONpPOTHBAGHHR

GeroHa, OM.M; D, - ynenpHas sleKTpUUECKas MOMHOCTb, PACCUM -
ranHas 1o dopwyaam (I9) uau (20).
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IR COXPEHEHRSA BEeAUUNHH Tpelyemolt yReabHOR MOMHOCTH NMPH 3XEKT -
poTepMoOGpatoTKe GeTOHA BCAGNCTBME MIMEHEHMs p .. HeoGXOMMMO:
a) Np¥ HEeH3IMEHHOM DACCTOSHUM MEXNY PAa3HOWMEHHHMM AKX TPOLAMA

" / " M3MEeHKTH BEXNUMHY HANMDAWEHHS HA aXeKTpomax ( , B, KoTOpad
OPMOHTHPOBOYHO onpenexasercda no dopuyie
acy 2
U= u, - Fr , (22)
P poey 1
rape U, - nepBoHawANbHOE HanpsaweHwe, B,
G) NpM HEHM3MEHHOM HAIPAKeMHMHM Ha 3AEKTpojax K3MEHHTh paccToO-

AHKE MOXIY DA3HOMMEHHHMM 3XeKTponamM [ , M, DmyTeM cooTBeTcTEyDmeln
xomayrarmu (cm.mpux.6, puc.I3), xoTrOopoe OPHEHTHPOBOUHO ONpPeneAAeTCH

no ¢opmyae
J" pacy |

b = 6, ? (23)

f’ pocv 2
roe 5, - nepeoHauantHoe PACCTOAHHE MEOKAY SAGKTPONSMH, M,

Wi no Homorpawmme (cw.mpua.®, puc.I4), npumep noab3osaHus  KorTopoft
MpABEeNeH B NpuA.<.

7.11. Peryauponanse u PHRepxuBPaMME DPACUGTHOR 3JEKTPHUECKON MOm-
HOCTH P NOpHOJ] OCYMECTBAGHMS DAGKTPONPOrpeBa B CBASH C  NOCTOAHHLM
nameHer¥enM BeNMUMHH YREABHOI'O DAGKTPHUECKOTO CONPOTHUBAGHKS  GETOHA
ocymecraase™cs:

a) pepyxfpoaaﬂneu'Hanpﬁteunﬂ Ha 3xexrponax U , B, BexuumMa ko-
TOpPOro onpeneasercs no ¢opmyxs

U = Y1000 - P Ry (24)

rne PJ - BNEXTPHUECKOe COMPOTHBREHH® GeTOHA Mexny aXxexrposamu, Ow;

§) uaMetieHMeM IACKTPHYECKOT'O CONMPOTHBAGHNA GeTOHA MEXILY 3JJEKT -
pPOZaMM 328 CHOT M3MEHEHUA DACCTOAHMA Mexny Humw " & " (npu U = Const )
nyTeM COOTBETCTBYDmMe#t KoMMyTaim¥ nx (cw.n.7.d5 Hacrosmmx Pexomenna -~
i) §

B) ONHOBDEMEHMHWM WM3IMOHEHHeM HANDAKeHMS Ha 3JAeXTpojax !/ ¥ pac-
CTOAMMS MOXLY MMM 0 .

Aonycrumas gawna saexrpona [ 5, , M, NPH YCAOBMM NOoTeph He Go-
zee 2,9 % nOABOAMMOrO HANDAKEHUS PABHA:

&) Npu NONBENGHHM HANPAKEHHMA K ONHOMY KOHIy 3J6KTpoja

fﬁﬂﬂ =0:5'f'l‘?51 (25)
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6) NpH MOABOREHMM HANPAKEMRA K NBYM KOHLIAM SJAeKTpOIA

[Jon = fﬁt’ y (26)
rne j? - MIOHALD NOMNEPeuHOI'0 CeYeHNAa 3AeKTpoia, u2.
2
Ry = d :. (27)

IOOO p ‘ﬁpgcv

P - onpenenserca no gopmyne (I9) uanm (Z0) B cooTBETCTBMM C NpU-
HATOR cXxeMOft 2NeKTPpOnporpees,

7.12. Pacuer cwmi Toka J , A, na I »° Gerona wmm I u2 nNoBepx -
HOCTH GEeTOHA MPM DJIEKTPONporpese MPOK3BOIKTCA [0 CASAYDIMM GopMynam:

a) pua TpexpasHoro Toxa

I,73 U
6) BAA onHOPa3HOI'C TOKA

rie P - ynenpHas 37eKTPHUECKAR MOEMOCTL B pacuete Ha I M° Gerow
Ha nau 1 noBepxHocTH GeroHa, onpenenseMan no fopmyaam  (I9)
wm (20), kBr/M® wau kBe/w"; K - xoadduiment, yuuTuBammMi BO3-
pacTaHWe CHEH TOKA TDKH YMEHBMEHUM YAENbHOTO 3NeKTPHYECKOr'0 CO-—
1pC PHBAEHHS GETOHA C f0 ,,c, JHO [0, » WIA DABHHN ff;if

MpU HEM3BECTHOM 3HAUGHHMM o , = cAejgyer npuHuMars K = I,<,

Pacyer CMAH TOKa H& OAMH 23AeKTpod J, , A, mpomasoamrcs no dop-

MyJe 3
J, = : (30)
h
rie /) - KOJMUECTBO 3JeKTpoaoB B pacuere Ha | M° GeToHa wan I nz Mo~
BEPXHOCTH OETOHA.

7.13. na nojauu NOHUKEHHOI'O HAMPAKEHHA HA BASKTPOLE HCTMOAb3Y-
OTCH ClelMaNbHHe TpaHCHOPMATOPH, NPU 3TOM OOreM OerTOoHa WIM [Iomalb
NOBEPXHOCTH, NPOTPEP KOTOPHX MOXeT 00eCreuuTb OOMH TPAHCHOPMATOT
ONpefensuTCA No CASAYDOUN POpMYyNaM:

V == érﬁ v, (31)
F=2le (32)
J
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roe V - ofrem GeroMa M [ - nuomanb ero MOBEPXHOCTH, IPOTpebpaeMue
OT oaMOro TpaHCHOPMATODA, COOTBOTCTBEHHO, M, WXH M ; J_, ~ HO-
MMHAXBHAA CKAA TOKa TpaHchopuaTopa (macnopruue naHMHe TpaHcdop-

MATOpPA) NIPM HANPAKEHMM, KOTOPOS® NOAKHO OHTh NMONAHO HA DAEKTPO -
I, A.

8. KOMBMHMPOBAHHHA CIIOCOB JMEXTPOTEPMOOBPABOTHM BETOHA

8.1. KonGunnponanHul cnoco6 sAeKTPOTEPMOOGPAGOTKH MpencTapAser
co6oft nocrenoBaTeAbHOE MAM COBMOCTHOE NPHMEHOHN® 3JEKTDpOnporpena K
8XBKTPOOOOrpEepa ¢ BBEeNGHHOM B OOTOMHYD CMeCb, NpPM HEOOXOANMOCTH ,XM-
MMUeCKUX NO00ABOK-B3IEKTPOANTOR.

8.2. [lpn ocymecTsaeHuK 3NeKTPOTEPMOOCDAGOTKK GETOHA ITPHNMEHEHNMe
SAGKTPONDOrpeBA RKEJATOALHO HA MAUANLMO# CTANMN B NepMon HAAWUM A
3HAYNTOXLHOIO KOANUECTBA 8 GerToHe XMOKON ToronpoBonsmen dasu. C re-
YEHHEM BDEMeHM IIOR BO3HENCTBHEM TEMIIEDATYDN 3JNE6KTDONPOBORAWME CBOR-
CTBa 0eTOHA YMEeHbMANTCA M 3HAUEHMEe YAEeRbHOI'0 INAEKTPMUECKOr'0 CONpO-
THREGHNA er'0 p BO3pacTaeT J0 BOIHUMHH NpenATcTe/ogied} K B urore
nexaogmett HEeBOIMOXKHLHM BHOENeHUWe B (6TOH pPaCUYeTHOR SASKTPUUECKON MOm-—
HOCTH [AA OCYMECTBASHHS 3JAEKTDPONPOrpeBa -~ MPORCXOANT ero "CaMOOTK -
AoyeHue" .

8.3. lxs nopnepxaHMA pPACYETHOr'0 TeMNepaTypHOro pexumsa M obecrne-
UeHNA BHIOGAGHMA B 0eTOH HeoOXomuMo#t OIA 3TOro 3JeKTPHUECKOH MOmMHOC-
T™ CAGNYEeT OCYMECTBAATH, 110 MEPE HEOOXONUMOCTH, CRefyDmMe MepONnpHA-
THS:

8) VBOAXUMBATL HA PASKTPOAAX BEAMUMHY TIOISBAGMOT0 3AEKTPMUSCKO-
ro HanpaxeHus [/

6) yYMEeHbmATH DACCTOAHME MEXLY DAsSHOPaAsHWMM DAEKTpOmawH /b

B) OFQHOBPEMOHHO OCYMOCTBAATHL MEDOTIPHATHA, M3NOXEHHMHe B mn.  a)
HG6).

Npusenenras » npua.6, Ha puc.I4 Howmorpamma noapoxaser xayecTBeH-
HO OI6HUTH 3HAUEHHEe ITHX MepPONpHATHH A OCYMOCTBACHUA NPOEKTHHX
DEXMMOB 3JNEKTDONPOrpeBa NP N3MeHADHMEMCS YIEJbHOM 3JeKTPHUECKOM CO-
NMTPOTUBAGHUN OeTOHA,

8.4, Meponpusrna, u3XoxeHKwe B n.8.3 ¥ HanpaBlieHHHEe HA CHHUXEHHE
PO3IMORHOCTN "CAMOOTRADYCHEA" 3AEXTPONpPOrpeBa, He 66CnpefelbHH U
OrPAHHUEHH B NEpPBOM CAYyYae TOXHHUECKHMM BOIMOXHOCTAMU  NpPUMEMAEMHX
TpaNcHOPMATOPOB M TPeGOBAHMAMM TEXHMXKM (E30MAaCHOCTH Ha CTPOMTENBHON
NAOEANXe, BO BTOPOM CAyuYae KOHCTDYXTHMBHHM pemeHnem TOL.
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B peayaprarte "CaMOOTKIDYEHWMA" SHAGKTPONPOrpes lNpexpamaercs NpH
NOCTHESHUN YCIOBKA

Po< Ppacq ’
rone P - axexrpMueckas MOMMOCThH, BHAGAAEMAA NPH 3XEXTDONHOM Nporpese
B KOHTPOAMpyeMut MOMEHT BpemeHMm, KBr; P - >AEKTDHUGCKAA

pacy
MOMHOCTh, HEOOXONMMAA NO paCUYeTy OXA obecrneveHus 3aJaHHOrO pe-

KHMA 3NeKTPOTEpPMOOSpaGOTKM NMPK TO# Xe DPACCTAHOBKE IXGKRTPOINCE M
padouen HanpAxeHws, xBr,

llanee caenyer OCYWMECTBAATH 3IXEKTPOOGOrpep NOCAe COOTPETCTBYDmeH

KOMMYTAlLIMM IJAEKTPOLNOR P DEXMM Harpepartrexeft.
8.0. YneapHas axexrpuuecxas MONHOCTb HarpesaTelnefl, HeoO6XOoUMas

0as Harpepa GeToHa NO 3ANAHHOMY pexMMy, onpenexserca no fopmyrae (O)
HAM no Homorpamwe (cm.mpua.6, puc.Id).

8.06. YnearHas saexTpuuecKkas MONMHOCTb HAarpeBaTeNeft HA CTARNM N30-
TOPMMUSCKOrO Mporpesa W IAA OCYRECTBACHMS YIPABAAEMOr'o OCTHBAHM A
xoHCeTpyKipn ( "peryaupyemsft repmoc”) onpejneaserca no Homorpamwe (cu.
npun.6, puc.I6),

8.7. B cayuae aamepsaHus GeroHa B 30HEe, I'le PACMNOAOKGHH 3]EKTpO-
IH nocjae yKJAAIKM ero B onanyOxy, MpK HM3K@it OTDHIATEALMNOR TeMnepa-
TYpEe HAPYXHOIO BO3LYX2 HAH ABAPHAHOrO OTKADUEHMA H& 3Tol CTanMH
3JIeKTPORHEPIrMH M, KAK CAeNCTBUE, HEPO3IMOXHOCTH OCYMECTBAGHMS 3AEKT~
pPOTIpOrpera KOMOHMHHUPOBAHHH! Crocofd npenycMaTpRpaeT NpMMEeHeHMe H& Ha-
yaXbHO! CTAOMH 3XEKTPoOSOrpeBa. ONGKTPOOSOIrpEeE B RAHHOM CAYUYRE OCY-
HeCTBAAGTCA 10 MOMEHTA BOCCTAHOBEEHHA TOKONPOBOLAMMX  CNOCOGHOCTON
GeToHa, NADEMX BOSMOXHOCThL OCYMECTBJIATHL 3JNEKTPOIPOI'DEeB.

8.8. llpy chmave KOHCTPYKUWM B 3KCNAYATALMD CAENYET YYATHBATD ,
uro OETOH, NMOABEPTHYTH® BIEKTPOTepMOOo6paloTKe NOCHe 3aMOPAXUBAHUA B

paHHeM BospacTe (cpa3y rnocie yKNagky B ONajdySKy), B UTOTE CHWKAET
MapOUHYD NpowHOocTh 1o 30 %.

8.9. Jna pacmMpeHMa BO3MOXHOCTE!! KOMGMHMPOBAHHMOI'O CNOCOGa IAEK-
TPOTEPMOOGPRGOTKH B 6E€TOH PEXOMEeHIyeTCH BBOAMTL NOGABKU-3XEKTDPOAMTH
(ycxopHTeau TBEpNEHHA ¥ NPOTHBOMODPO3HHE) WUIM KOMGHMMpOBAHHHe NOGAB-
Kd Ha Hx ocHome (cM. mm. 2.7-2,.I1 Hacrosmmx Pexomenmammit), npuwene-
HHEe KOTODHX TO3BOAAET:

NpelOTBPATNTL 3aMepl3aHKe GeTOHA NocAe YKJIANKH ero B onanyoKy
ROHCTPYKIIMK,, COI'JIACHO OGCTOATEAbLCTBAM, BHCKA3aHHUM B 11.8.7 Hacros -

mux Pexomenpammit, coxpaxas B GeroMe xMaxyn (roxonposonsmyn) dasy
NO3BOAAA TEM CAMHM HAUMHATL BAEKTDOTepMOOSpalfoTxy GeroHa B aDGOe
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BpEMA B TEUEHUE CMeHH,

NOBHCHTL 3ASKTPONpOBORAUEME CBOHCTBA 0ETOHA M TeM CAMHM  pacOy-
DKTb BO3MOXHOCTH BJIEKTPONPOrpena MpH ero OCYMECTBIAOHHM

YCKOPKUTh TBEPHNOHMEe GOTOHA MpU SAEKTPOTEpMOOOpadOTKE IO OOCTHXRE-
HAA KM pacueTHO# IPpOYHOCTH,

ofecneunTs pPOCT NPOUHOCTH GOTOMA, NMOABOPIHYTOr0 3XEKTPOTEDMOOS-
padorxke, NpM nanbHeflleM ero TBEPREHMM IIPH OTPHIIATEALNOft TeMneparype;

CHH3WTh BHOPro3arpaTh Ha ofecneueHue 3IASKTPOTEPMOOSPABOTKH Oe-
TOHA 38 CYEeT CHMEEHHA TOMNEepaATYpPH MAK IPOJOAXUTEIbHOCTH 86 nyTeM
yuyeTa poOCTa MNMPOYHOCTK 6eTOHA (TPE BREXEEHN B HET'0 XMMHYECKAX R06aBOKR)

HeNOCPEACTBEHHO UPE 323X RTDOTEDMOOCDACOTHKS., 4 TAKEe NpE  daltbHelmeM
TBepIeHNH ero Ha Mopo3le.

9, NPOM3BOACTBO PABOT [10 SJIEKTPOTEPMOOEPABOTHE BETOHA

9.1. llo Hayana OCymecCTBAEHHA 3XASKTPOTEPMOOCDPACOTKY WHUTH [NONXMH
CHTb NOABEPrHYTH BHEMHEMY OCMOTDY M MHCTDPYMEHTAABHOMY KOHTpoap. llpm
3TOM MpoBepAeTcs ofmee COCTOAHKE WMMTOB, XKpPEIAeHMe 3NeKTPOAOE, Ha-
rpeparenefl ¥ UX COCTOAHMO, KOHTDOJAUDYETPCA COOTBOTCTBHE  OMMUOCKROIO
CONpPOTHBAGHHA HArpepaTeleil NAaHHLM, YKA3aHHHM HA MMTE B BMIe MADKHK W
3JMeKRTpHUECKOE CONPOTHRAGHKE MeXIy 3AEKTpPOLAMH, HAI'DEBATEXAMH M KOD-—
nycoM mHTa (IAA MeTAXAHYECKON ornanysxu).

9.2, CocroaMMe OCHOBANNA Ha MecTe NPEANONAraeMoTo GOTOMMPOBAMMSA
JONXMO MCKADUMTL BO3MOXHOCTL 3aMEpP3aHKA 06eToHA 10 Hadopa uM pacyeT-
HOR MpOuUHOCTH ¥ nedopMalMy CaMore OCHOBAHMA.

9.3. [lpoexrom mpousBoicTha paGoT NoJXHA NPELyCMATPUBATHCA 3amlH-
Ta MPYHTOBHX OCHOBAHMM OT NpOMED3aHHA. TeMmneparypa OCHOBaHMA nepel
YRAANKON HA HEro 6eTOHHON cMecH noixHa GOurTh 9-I0 °C (Ha rayGHHE
>-I0 cm oT nosepxHocTH).

9.4, KameHroe u GeroHHoe (meneaofeToHHOEe) OCHOBPAMMA NOAXHH OHTDL
oTorpeTH 4O Temmeparyph GeroHHof cmecu 5-I5 °C.

9.9. Orraupanne ¥ oTOrpeB OCHOBAHMM{ BHNOMHANTCH ¢ nosmomse TOO,
padorTapmero B pemMMe 3IeKTpooborpesa, UTO NO3BOAAET HOCTHYDL pacyerT-
HHX TemMnepaTtTyp OCHOBAHU B XODOTKUE CDPOKM,

3.6, llepen oTorpeBOoM OCHOBAHMA OHO OUMWAETCH OT CHera K HAJNeNM.
iyry yxaanupanrcs naxyGoft Ha nepeBsHHHe npoxasnku ToamuHo# I0-IO s
(B0 MaBexaHHe 3aMHKaHWA HarpepaTeseft Ha 3eMiD) BIIOTHYD ApYr K Apy-
Iy, XKOMMYTHMDYDTCA, YKpDHBADTCHA CBEpXy OT nonanaHus aTamocepHHX ocan-
xop (CHera), 34TeM NONAETCS HAIIPAKOHHE.
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Ororper "craporo” GeToMa GeTOMHHX M R6AESOGETOHHHEX KOHCTDYXIMN
NApell HOBHM GeTONMPOBAHHEM OCYMeCTBAAETCH NocAe YCTAHOBKM T,
YacT KOHCTDYKIMM, KOTODHE OKA3SANMCH HEe IEePeKPHTHMN ENTANH, NOXKHH
ONTD YKDHTH TENAIOHIOAANHONHHM MATODHAXOM.

CropocTh nomnems TeMnepaTyps Ha NOBEPXHOCTH "craporo” GerToMa
KOHCTDYKLMM CAEQIYET NPMHMMATL 110 Taln.l.

TaSxnna 2
CropocTh.nonnesa Temmne- Hpqnoxnurexbaocrb 060~
parypd, C/u, npu "n' MaXbHaA | rpesa, 4, npn -I
u’t raMIIe—
G
nul
45 2
=20 8 I2 19 35 7 5 3
=30 I B 8 10 25 IO 7 4

9.7. OrorpeB rpyHToBHX OCHOBAaHMI M "craporo” OeroHa NMPONSBONMT-
cA B cpenem npu wmomHocTH TOH, pasmoft 1000-I200 Br/w". llpu ororpene
TOPMOAKTUBHLEE OnNaxyfouHue EMTH JOXNXKHH MNOAXKOYATHCA K MCTOUMMKY IH.-
TAHUA 110 CXEMAM, NPHHATHM RAA sXeKTpoTepMoolpadorxm GeroHa. Ororpe-
THE YYACTKH Cpa3y nocie yialeHUsa mMUTOB M B NepepHBax Mexny OoTOHM -
poBaHueM JOAXHH OHTL yTenieHH TenMOH3OAAIMOHHHMH MATSDUANAMM .

9.8. [lepen ykaanxoft 6eToHa B KOHCTPYKLUMD CAELYET MNOAPA3NAEAXTDH
fpoHT paGor Ha padouMe yuacTkd (s3axparku, padoume 30HH ¥ T.4.) ,NIPU-
HWMAEMbE MCXONA U3 KOHCTPYKTHBHEX OCO6eHHOCTe!! GeTOHMpYOMHX 3AeMeH-
TOB, 06BHEeM KOTODHX He OOAXEH NpepHnaTh CMeHHO#  IIPOM3BOAMTEAbHOCTH
Gpurags (3seHa). MuuuMambpHAA naOmMANbL 34XBATKK TPHHHMAETCSH paBHON
MAOMALK NMOBEPXHOCTH MAM O0beMy GerToMa, OGOrpepaeMorc I Mnporpesae-
moro ogHuM tpaHchopmaTopom. Hoamyecrso rTpanchopmaropos Ha 3axXBATKY
onpenenseTCs PACUETOM, IpMpeleHHwM B pasn. © ¥ 7 Hacrosmux Pexowen-
nalui,

9.9, 3umoit mpu remmeparype poanyxa -I0 °C u uume, ocoGeHHo mpM
HaHYMK Berpa, GeTOHMPOBAMHE MOXET ITPOM3BONHTHLCH B MTpenBapUTeNbHO
Harperux TOU, paGorapmux B pemuMe oGorpesa.

[lpenpapuTeabHHA HArpep KpuTHX 1O ¥ OTOrpeB apMaTypd  TpPOH3BO-
OMTCA NMyTeM BKJADYEHUA NONAOCOBHX Harpepareaelt Ha [-1,0 4w npu mMomHOC-
PM He HUEe MONMHOCTH, IDUHATON NMPH NORLEMEe TOMIIEPATYPH.

9.10, Yxaanky 6eToHHO! cmecH p onaxyGKy cAenyeT NPOM3BOIHTH He-
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NPEPHBEHO C NPHMEHOHMEM OOHUMHX CrnocoGOB ee YINOTHEOHMA ¢ JadbHelmwm
nopxxouyernen TUL x rparcPopmaropy COriacHo NPAHATHM CXeMaM.

9.11, liocre nonenesins x TOUl ycramomaenHo#t momHOCTH Pﬁ M NOIh-
eMa TOMIIePATYPH IO 3aJAHHOIO YPOPHA CXELYET NepexADUNTh MX HA HHU3~
KyD CTyneHb HaNpsxeHMA TpaHchopmaropa XA 00ECNEeYeHMA MOMHOCTH, He-
o0XOAMNMOft 10 PacUeTY IAA OCYMECTBICHMA H30TCPMMUOCKOr'O BHIEDPXUBAHUS
Pia X
9.12, llpu axexTporTepMoobpaloTKe xeae306eTOHHHX KOHCTPYKLMA pac-
CTOAMHE MOXLY 3JJAeKTpoaaMi (HarpeBaTeAsMM) M SDMATYPOR  NOCTHIAETCA
[IDKMOHGHNEM H30XATOPOB (COOTBETCTBYNME! TOXIMHE MS NNINEKTPHUOCKOIO
MaTepKala), 3aKperaeMHWX HA apMaType RO Hauars GeTOHHDPOBAHMA.

9.13. 3axkxagHHe neTaru noaxHH OHTh oraenews OoT 1O cxoem pyaoH-
HO'O MAM XMNCTOBOr'O AMSIGKTPHUECKOr'0 marepmana (Toxp w np.), BHCTY-
ADerC 38 KOHTYDH 3&RAARHON NeTad¥ H& BORHUMHY He MEHee TONAMMHN
3QMMTHOI'O CXOA.

9.14. llpu sxerTpoTepMOOGpPalOTKE IOPU3OHTANBHHX GETOHHHX KOHCT-
pyxXiMit mMTH CAeNyeT YEXAIHBATH BNAOTHYD HA NMOBEPXHOCTH GeToHa 110
Mépe ee SariaxMBaHus, IONKAOUATH 2JAeKTpoaH (HarpeBaream) X nurapmeit
CeTH M WAM 3JIoKTposaM (HarpesaTeldaM) cOCeOHero, paHee YAOREHHOIO
mura (cMm.npun.6, puc.l?).

Jasa ofecrieueHHs HANOXKHOT'O PAGKTDHUECKOI'O XOHTAKTA  BHCTYNADWMX
38 MAOCKOCTb Maay6u mUTAa 3JAexkTpojoB (Harpepartenelt) ¢ GeTOHOM NPH MX
NOrpyXeHMH H& MUT YKAQNHPaeTcs BUOpATOpP ¥ BUCDHPYDT €ro B TeUeHHe
o-7 ¢c.

Ins MCKADUEHHS TEIUIONOTEePh B MECTAX CTHKOBKK COCEIHMX WMUTOPR NDH
MX yxAaIXe 3TH CTHXKK CrelyeT YKDHWBATL CBepXy I'MAPOM3OAALMOHHHM Ma-
repuaxoM (py6Gepomn, TOAbL ¥ Ap.) M YTENNAThH.

9.15. lpn axexrporepmooSpadoTre GeTOHA TOXONOABOILAMME KaGedu OT
TpaHcHOpMATOPOB CReNyeT NOAKAOYATH K TpeM (npu TpexfasHOM HampsAxe -
HUM) xR 0pyM (npw neyxdasHoM HanpsaxeHHH) asaexTpoiam (HarpesaTelsM)
TOll ¥ or HMX y®e K OCTAJbLHHN 3deKTpolaM (HArpepaTeRAM) C MOMOMbD
pacnpejeanTelbHuX NPOBOJAOE, MHYpOB, Kabejell ,MepeMbiuck.

9.16. Hommyrauuo saexrponos (Harpebareseft) cocenHux Memiy coSo#
MMTOB CAGIYET OCYmMEeCTBAATHL C TOMOMbLO MMOKUX TOXONIPOBCIANUX TNEpEeMH -
yekK.

9.17. llpu orxase B padore JAEKTPONOB WM Harpesareiell OTHEAbLHHX
TOll p npouecce aAexTPOTEPMOOCPAGOTKM M HEBOSMOKHOCTM KX HEMeIAeHHON
3aMeHH OAR 0GeCneyeHHMs TPCACAROHUA DXEKTpPOTEepMOOGpaGOTKH clenyer
USMEHATL KOMMYTAIMD C MCKADYGHMEM HEHCNPABHHX 3JeKTpoloB (Harpesa -
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redeft) K3 DASKTPHUSCKOt LenH, a Taxxe O6GCIOUMTD LOTIOMRTEXDBHOS
yreruienne TOU cuapyxu B 3THx Mmecrax. [lo okxonvaumm fiporpesa oTxasan-
mde B padoTe MMTH NOXXHW OHTh MSHATH HS BKCNAYATAIMNN M MNONBEPIHYTH
PEMOHTY .

9.18, Ilpu aBapmuiiom npexpamenuu rnporpera {nperRpameHMu oAauN
INEeKTPOIHEPrMH ¥ T.N.) JOAXeH ONTH YCTAHOBIEH XOMTPOAbL 3a (faxruyec-
kot Temneparypo#t GeroHa KOHCTDYKLMM. BpeMs punepxuBaring OSerTona npu
3TON TeMneparype QONXKHO YUHTHBATHCA B TEMAOTOXHHYOCKHX pACUSTAX K B
pacueTax BpeMeHM NaAbHefimel# TeroBof oGpaloTxm SeToHA.

Ecau nepepuP npy 3A6KTPOTEPMOOSDAGOTKE MPOK3OMeNA IpM yxaanxe
6eToHa B KOHCTPYKLMD, TO AOAXKHH OHTL NPKHATH MEPH 10 NPELYNPEeXIEHKD
3aMopaxuMbpaHns 0eToHa (KaK NpaBMAo, AONOAHMTENABHOE YTENAEGMHE XONCT—
pyKUKH) .

9.19. llpn sxexTporepMooGpaboTke G6ETOHA KOHCTPYKIMM,  OTHEALHHO
YacTH KOTOpO# TpeCylT NpHMEeHEeHWd PA3IUUHHX PEXKMOB, CAeNyeT oCy-
MeCTBAATL He3aBUCHNOE MNoArIwuyeHue orneabHux rpynn TOH ¢  abproHOMMLIM
TEMITePATYPHHM KOHTDOJEM U DErynupOBAHHEM.

9.<0, [lpn Heo6xonMMOCTH TEpPEeCTAHOBKM HMMTOB HA APYI'YD 3axpaTxy,
B CIyuyae TeMINepATYPHOI'O Mnepernana Mexly HADYRHHM BO3NYXOM M TOBEpX -
HOCTHHMH CHOAMK OeTOHa, CIeNyeT ITPOMSBECTH YKpHTHE  pacnaixySAeHHO’
NOBEPXHOCTH TEIJOUIOXALMOHHEM MaTepPUANIOM.

9.1, llpn pacnanyCke GeTOHHHX KOHCTPYKLMA B CAy4Yae NpPEMEDPSAHMA
MMTOB K GeTOHY CAEQyeT KPATKOBPEMEHHO BKIDYMTL KX B pexuMM oforpesa
0as ofecrneueHuA TAAHMSA AbLA B KOHTAKTHOM CJ0Oe onalyGrka-—-GeToH.

9.42, llocne kaxmoro o60poTa MUTH OWAMANTCHS OT LAMEHTHOr'O pact -
popa. Bo BpeMs MOHTaxa ¥ IeMOHTaxa MHTOB He AONYCKAETCHA  lOnajaHue
6eTOHA, PACTBOpPA M I'PA3M HA KOHTAKTHHE OOJTH, KOTODHE ITpM XDAMEHMM
NOJXHH OHTL BalUIEeHH .

9.<3, liuru crenyer XpaHATb B BOPTHMKANIBHOM TOXOKeHMM (B Kacce—
Tax) WM ropuaoHTaabHO (MOApPYCHO) HA npoKAagxax K3 NEPEBAHHWX GpyC-
KOB B MecTax, 3aIMEeHHHX OT ATMOCPepHHX OCANXOB.

9.24. [na ofecneueHus HOPMAABHOR CAY®OH M BKCIAYATAIMM  [MUTOB,
N3MEPNTEAbHEX MPHOOPOB, KOHTPOABHOR M peryaupyouieft annapaTypu, CBO—
E€BPOMEHHOI'O PEMOHTA U NPOBEePKH 80 B CTPOUTEIbHHX OPraHW3AIMAX NOXNK-
Ha OHTb OpPraHu30BaHA ClHELMANU3HPOBAHHAA CAYX6a MPU OTHEele DJIABHOIO
IHEPreTHKA.

9.25. YraszaHMA MO IMPOM3IBOACTBY 3AEKTPOTEpMOOGpPaGoTXHM GerToHa,
CBA38HHHE C BONPOCAMH 3NeXTpo0e30nacHOCTH, MPHBEREeHHN B pash.l< Ha-
crosmmx Pexowennanmui .
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10, SAEXTPOOBOPYLOBAHME ¥ KOHTPOIDL 3A PEXMMOM
JIEKTPOTEPMOOBPABOTHY BETOHA

10.1. Pacuyer, MOHTAX ¥ 3KCNXyATAIMA 3IAEKTPOOCODYNOBAHMA ¥ DREK-
TPOCHAOKEGHRE ITDH 3AEKTpoTepMoolpalorTxe 0eTOHA HEOGXORMMO  TNPOH2BO-
OATH COT'EACHO TpeGoBaHuAM "[lpaBMa yCTpPORCTBA 3XEKTPOYCTAHOBOK" ¥
"llpasua rexuMyecxoft SKCIUIyaTAIMH 31EKTPOYCTARHOBOK".

10.2. Mecra ycraHoBOX TpaHCOODMATODOB, pACHPEREAHTECALHNWX  YCT-
poficTE, CXeMH KOMMYTALIMM SJIEeKTPOUNOB M HarpesarTensit, a Takxe 10U He-
00XOAMMO BHOMDATH ¢ pacyeTroM, UTOOH O0ECNEUMTh:

BO3MOKHO MEHbIIee KOXUUECTBO repeMeleMut TpaHchopMaTropos U  pac-—
NpejeXUTEAbHHX YCTPORCTB;

HAMMEHBIMR PACXON TOKONMPOROAsMMX KaGede#t ® IMPOBONOB;

HAMMEHLIYD TPYIOEMEOCTh MOHTAXA, OCCAYXUBAHKA M NOMOHTAXS.

10.3. Tpauchopmaropu, pacnpereanTelNbHuEe ycTpoficTBa, NMPOBOAA M
xkaGel clenyeT pasMemaTh BHE 30HH ABMXEHHA TpaHcnopra. [lpu nepecege-
EEN [Opor KaGeiM X NpoBOAa HeOOXOAMMC MOLBENMUBATL HA BHCOTE HEe Me~
Hee © M ¥MM yxkJagWBaTL B I'DYHT B Tpyfax WIH CIeLMaibHHX Kopobax.

10.4. Oanerrpornuranne TOl ocymectTBaserca, Kax npaBuno, OF Ccne-
IMAABHUX TOHUEADIMX TPAHCPOPMATODOR IAA 3X6KTPOTEPMOOOpAlOTKM 0eTOo-
Ha., TexHwyecxme XapaxTepUCTHKM TpaHCPOpPMATODOR NpHBeNeHH B TalbXx.Jd.

[lpu McHoAb3OBaHMM OZHOPASHNX NOHMEAKEMX TpaHCHOPMATODOB HX po-
KOMEHAYETCA KOMINOHOBATL MO TPU M BKADYUATH B COTh 1O CXeMe "3pe3ga”
iy "rpeyroabHux".

10.5. llpn orcyTrcTPuK cneiMAXBHHX HNOMMRADEMX TpaHcPopMaTopos paA
ANOKTPOTEPMOOGPAGOTKM GeTOHA BOSMORHO MCIIOAb30BAHME CBAPOUHHX TpPaH-
chopuaTopos, COPHIHO BHNyCKaeMuHX NposumneHHocTsD (rabx.4).

10.6. Kaxguf#t noxuwanmuit TpanchopdaTop IAA 3IeXTPOTEPMOOSpPACOTKN
GeToHA HONXEH MMETH PACHDPENONUTOAbHHR EMT. OJNEXTPONMHTAHMYE YUACTROB
3AeKxTpoTepMoolpaldorxy CeTOHA AOAKHO OCYMECTBAATLCA OT pacnpenelnre—
AbHHX IMTOB NYTEM PA3BONKH NPOBONOB HenocpencTBeHHO K TOW,

10,7, Jxa passogxu B npenenax 3axBaTKM HeOOGXOHMMO MPUMEHATD
NPOBOJia C BONOHENPOHUUASMOR IuOKOoR MaoxdumeRt uau cofuTH C NpoBOTAMM.

10.8. Ceuerme crmoBHX RaGeneft, KOMMYTMPYDIMX NPOBOAOB DJISKTPH=-
yeckolt ceTH, npuMeHAeMHx AR axexrponuradus TOHl, noxmmu ewGuparhcs
0 AO0NyCKaeMOft HArpyakKe M COOTBEeTCTBOBATH HOMYCTHUMHM TOKOBHM Ha-
I'Py3KaM, YCTAHOBXEGHHWM locynapCTBeHHOZ MHCHEKudeft 1o  NpOoMEmAEHHO?
3HepreTHke X axexrpoHan3opy (radx.d-7).
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Tadaupa 3. Texuuyeckue XAPAKTEDHCTHKY TPAHCPOPMATOPOB

POPMaTODAa «BA wp MOCTD,
nepsuu- | BTODUU- | TepBUY-|BTOPUY- 5
s,
TCIK-204 20 380, 220 480,320,] 260 | 775x775x740 | 180
240,160,
120
THOA-50 50 380 19,60, | 76,65, (239,418 | 473 | 980x930xI232 | 260
70,85, | 53
, | | 103,121
TMOE-63 | 63 380 19,60, | 96,83, |301,520 | 900 | II50xI200x890 | 280
70,85, | 69 -
| 103,121

L

Npuweuanus: 1. BeluumHu BTODAUHONO TOKA NaHW ANS TeMlepaTyps OKpysanmero moanyxa 25 °C,

2. Bce Tpanchopmatopw Tpexdasuwe., TCIK-20A - ¢ poanywHnM OxiaxmeHueM,
OCTAIbHHE ~ C MACNAHHM,



Tagauua 4. TpanchopmaTopH crapounwe

ceru, B rpy3xu, A

Tun TpaHC- MomHocTh ,

A L)

HanpalenneB

HAIrpy3KMu

TC-300 220, 380 300 30 20
TC-500 220, 380 500 30 32
TGI-500-I 220, 380 500 45,5 42
TCI-I000-3 | 220, 380 1000 42 76
TCL-2000-2 | 380 2000 53 180
TUC-1000-I 380 900 38-62,2 160

Tagauua O. LomycTMMue TOKOBHE HAlrpy3KH IAS NMPOBOROE M MHYPOB
B PESUHOBOR M MNOMUXNOPBHHUAOBOR USONAIMN

:Egnonuoﬂ

CeyeHne TOKO Harpyaka Ha » npoBoga, A

o, o T
4 41 32
6 o0 39

I0 8O 60
16 100 75
2O 140 105
39 170 130
S0 215 165
70 270 RI0
95 330 290
120 385 29D
I80 440 340
185 ol0 390
240 605 465
300 695 535

[lpumeuanine. IlpuBeneHHue P TaGAMLIEe ONaHHHe AeACTBHUTENbHH
INA ycanopuft OTKPHNTOA NpoKAnX¥ NPOPONOE W
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Tatnanya ©. JonycTvMHe ToXOBme Harpyaxu ras kabenett [, KPTH, I'PUC, nerxux
1 CpemHuX NepeHOCHHX WwraHroBux nposopnos WPILL u WPIIC

TonycruMas Harpyaka, A, Npy CeyeHUM TOKOOPOBOAAHWENR MUJIH

Ha6
o o5 [ 4 [ 6 0] 16 [ 2 | 3 | 50 |

OnMHORUNBLHHM® 40 o0 oty 90 I20 160 190 239 290
LBYXXUTbHUH 33 43 09 75 95 125 150 185 239
TpexxunbHu i 28 360 45 60 80 105 I30 160 <00

[lpumeuarne. TokoeBwe HArpysku NMPUHATH U3 pacuerTa Hasgeaa xun 10 Temneparypu 65 °C
Mpy OKpyxaome?! TemIepaType BO3AyXa <

Ta6auna 7. HosdduuveHTn Ha dakTHUUECKY®O TEMNEPATYpPY BO3IyXa RIS TOKOBHX
HAT'Dy30K OJIA npoBopa, WHypa U Kabens

HauMeHO® SHUe KosdduimenTn oaq GakTuuecKol TeMnepaTyps BO3AVXA
e o T30 [

llpopona # wHypw | 1,6 JI,6 §I1,07)1,52)1,47|1,41)1,3511,29)1,08] 1,0 |0,94

Kasenn 1 4611,4311,4 (1,46l 1,311,301 1,27 1,221 1,17 1,12 1,06

0,82
1,0



10.9. BraoyeHde, nepeximoueHMe M OTKANYESHMO HANIPAKEHKA B CHUAOBHX
enAxX pexXoMeHIyeTCA BHIOAHATL C NMOMOMBI MAIHMTHMX NyckaTelreit, o~
X@THHX BHKADUATEXER M nepexavuaTelAell, ABTOMATHWECKMX BHKADUaTeAen.
llpn orcyTCTBMM yKasaMHOR annapaTypd POSMOXHO NpHMEHeHMe PYOWILHMKOB,

10.1Q, 3amury 3XEXTPHUECKHX YCTDPONCTB M 3AEKTPOYCTAHOBOK PpEKXO-
MeHLYye OCYRECTBRATH C NpPMMEHEHKEM TOKOBHX pede WAM NMRAABKKX mnpe-
AOXpaHMTEReR.

10.11. Jna gucTAHIMOMHOr'C YNpaBiEHMA M DPEryXMPOBAHNA TEMIepaTy-
pu GeToHa cXefyeT NDUMEHATHL YCTPONCTBO, COCTOAmMEe M3 NATUMKOB M [10-
X23HPADMOro {3anMCHBANMEro) MAM PErucCTpUpyOmero mpuéopa. Jaruuky
pasMemapTca b GeroHe wau B TOH u coemuHAOTCA MPOBOROM C TMOKA3HBAN-
muM mpulopoM.

B xaueCTBe IATUMKOP PEKOMEHLYETCH MPUMEHATH TEPMOMETPH COIpPOTH-
BXGHMA MIM TOPMONADH, B RAyeCTBE NMOXA3NBADEMX NpuCOpOB -~ BTOPUUMHE
NMPUOOPH ! MUAXKBOXbTMETPH, B3MACGKTPOHHMLO MOCTH M MOTEHUMOMOTDH.

[0.1I2. Peryampopanme remneparyps GeToHa NO 3aNaHHOMY pexvMy
OCYMECTBAAETCR H3MGHEHHEM HANDAXOHHA HR JMGKTDONAX K HAIrpeBaTeXxax,
NMYyTeM MepMONHUSCKOr0 BEKADUYEHHMA W OTKADUECHHA HANDAKOHKUA WIH K6 COUB=~
TaMHEM OBOMX TNPHEMOB.

Peryaupopanue remriepatypi GOTOHa OCYMECTBAAETCH, Kak  ITPABKIO,
ADTOMATHYECKM WIN noayaproMatTHuyeckd (cM. "PyRopomcTEO NO DXEKTPO -
TepMoobpadorre Geroua", M., CrpoMtuapgar, 1974), onHaxko B mwGom cay-
yae MeoSXOMMMO NMPEeRYCMATDPRBATE BO3MOXHOCTD DPYUHOIO peryaupoBaHu s
MyTeM BRADUGHHA M OTKADUEHUA HAIDAREHHA.

II. KOHTPOIb 3A MPOM3BOACTBOM PABOT M KAYECTBOM BETOHA

I1.1, lloonepammonuuit XONTPORL ¥ XOHTDORD XavuecTea feToHa Heol-
XOIMMO OCYWeCTBAATL B COOTBETCTPMM ¢ TpeGopaMumuu rxapw CHull [-ID-76
M C ydeToM OCOUeHHOCTO, UBJIOXOHHWX B IJaHHOM paslede.

I1.2. Jlo nauana COOpPEXM MMTOB B KpYIHOpA3MEpHHE OnalyGoyHne na-
HeXX W YCTAHOBKM HMX HeOOXOMMMO NPOBEPATL: OSMee COCTOSHME O TOB ;
TOXMMHY M COCTOSHMEe yrenaMrelns muMTos (ecxx B ycTpoliicrme TAXOROTO
ecTh HeOGXOAMMOCTD); HANEGKHOCTDH KpPENnXeHHWA SAEKTPOJOB M HarpesaTeneft
K nagy6e UMTOP; MAPKMPOBRY WMMTOB M COCTOAHHe KOHTAKTHHX COXTOM IAA
NOfAYN HAINPHKOHHA HA BAGKTPOAN M HAIDEBATENM; OMMUOCKOe CONpPOTHBAES-
HMEe HAI'DEBATEAR MA KAXIOM HMTE.

11.3. llporepxy mmroP nepes ux MCNOAb3ODAHMEM HEOOXOMMMO  OCYy-
MECTRAATH ITYTOM NOAKADUGHMA K UCTOUHMKY NUTAHMA IPH paAcCYeTHOR  1AS
AAMHOIO HAI'PEBATEXA 3AEXTPHUECKON MOMHOCTH. DeauuMHa OMMUecKoro co-
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NPOTMBAGHUA HAarpeBaTelNs NOXKHA OuTb He MeHee pacuerHoRt (yxasaHnof
HA OMTE B BUIEG MADKM).

11.4. llepen momaueit MapsAEeHM# H& DAGKTPORN M Marpesarexs  TUH
HEOOXOAMMO NPOXOHTPOXKPOBATbL MNPARMABHOCTH XOMMYTALMN NPOBOROB, E&-
Gexel u mMTOB MexNy COGO#.

[locae nonaum HanpAXeHUs HA IAGKTPOJH M HArDEBATEXM CAOAYET N3-
MEPHTD BENUWNHY HANDAKOHHA M CHXH TOKA B 1IONM.

I1.5. llepex HauaROoM GeTOHMPOBAMEA HEOOXOAMMO NPOBEPNTL HAXWINE
TONI0~ M BASIOM3OAAIMOHHNX MATEDHAXOB M COOTBETCTBHO MX MNoxasarelxef
TPeOOBAHNAM TEXHOXOI'MUOCKMX XAapT.

II.6. [lpn npempapuTeAbHOM OTTAMBAHMK OCHOBAHMA B MECTAX YRAAAXN
6eToHHON CMecHM ciaenyerT KOHTPOXMPOBATH COOTBETCTEME YTEMAGHNA 1O Ne-
PHMOTDY OTOI'DEBAGMOT'O YYACTKA TPEGOBAHMAM TEXHOAOI'MUYECKMX XapT, A&
TAXXE ONMH pas B CMEeMy -~ TeMinepaTypy IPpyHTa Ha raySusde 0,3 w.

I1.7. Jlo Havaxa yraanxu GeTOHHOft cMecM HEOGXOIHMMO NMpPOBEPVTH OT-
CYTCTBHE cCHera M Halegy HA MOBEPXHOCTH OCHOBAHMA, OnaxylkM, apMary-
pPH, Ha CTHKEe C paHee YAOKOHHEM GeTOHOM,

11,8, B npoyecce ykxanxk GeTOHHOf CMECH HeOOCXORMMO WMSMEDATDL ee
TEMNIOPATYPY Ha PAyCHHE O CM MOCAE6 YKASNKK KaXIOM0 CAOA,

11.9. llo oroHuaRMK GETOHHPOBAHHR HEOOXOAMMO  NPOXKCHTPOXNDOBATE
COOTEETCTBME YXPHTHA HeonaayOMeHHHX nopepxuocrell feroHa TpeGOBAHMHAM
TEXHONOI'MYECKKX KapT.

I1.10, llpu anexTporepMoobpalorke Temneparypy 6eroHs. HeOOXOIMMO
N3MEDATh B NMEDPUOL NOMbEMa TeMneparyph co ckopoctsp no I0 °C p vac -
yepes I u, co cxopocreo Gomee I0 °C B uac - uyepes 0,8 u, ®» nponecce
¥30TEePMUMUECKOr0 Tporpepa - uepe3 < 4, NMPH OCTHBSHKM KOHCTPYKLIMK
c M = I2 -~ uepes 4 u, ¢ M =< [< - onud pas B Cweny.

Temneparypy BO3yXa CASAYET U3MEPATh BOAM3K MECTa 3AXEKTPOTEDPMO-
06paloTKH GOTOHA OIHMH PA3 B CMEHY.

II.11. Teuneparypy 0eTOHA CRELYET KSMEDATb TEXHHUECKHMHK TEpMO =
METpaAMH WIK QUCTAHIIMOHHLMK METOJAMM C UCMNONb30BAHKEM TEepMOnap N
TEPMOMETPOB CONPOTUBAEHHA. 1EDMONATUMKH YCTRHABAMBADT B TEMIEpPATYD-
HWe CKBaxMHN, SallMUOHHHE OT BO3xeHCcTBHA BHemHER CPEeHH.

11.12. TemnepaTypy GeToHa HEOOXONMMO M3MEPATb B 30HAX HAUGOADb~
mero oxiaxjeHus (yraw, BHCTyNarmve 3AGMEHTH KOHCTPYKIMM) H HaUOOAb-
mero Harpesa (y 3JeKTpPONOB ¥ HarpepaTeAel) Ha rayfuHe O CM 0T 0~
BEPXHOCTH GETOHa, a Takme B ANLPE MACCHBHHX KOHCTpyKimft ¢ M = 3.

OpPMEHTHPOBOUHO UMCAC TOYEK M3MePEHMS TeMNepaTypd JOAXKHO  YCT8-
HaBAMBATHCA U3 pacueTa He MeHee ONHCH TOUKW Ha Kaxuse 3 M° GeTOHa,
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© M jamu xoHcTpyxipk, 10 Iz naomanu nepexpumsa, 40 '2 oman¥® o -
20B W noxpuruit. [lpu ucrnoxbsoparmm GETOHOR C XMMMUYECKHMM  JoCaBKaMu
{IPOTHBOMOPOSHHMH X YCKOPHTOXAMN TBORRGHKA) KOXMUECTBO TOUEK 3aMepe.
reMnepaTypH MoxXeT CHTH YMOMbHEOHO RO IBYX HA KOHCTPYKILMD WM 3aXBAT-
xy, GeToHupyemynr U nporpesaemyo (oGorpesaeMyo) B TeyeHMe OnHOIt CMeHH

I1.13. B npornecce nporpesa GeroHa HeOOXOAMMO 4Yepe3 Kaxnue < 4
NOCRe NOAAUM HANDAKGHUA H& SASXTPONH M HArpeBaTeMV H3MEpPATH CURY
TOKA ¥ BeAWUMHY HAIPAKEHNR B TOKONOLBOLARMX NPOBOAAX C NOMOMBD AM-
NepMeTPOB H BOALTMETPOB WAM C NOMOmMbLO SAEKTPNYECKXMX KIAemel.

I1.14, PesyapTaThH KHSMepeHH? TeMnepaTypw GaToHa H BO3SAyXa, CHIN
TOK& W HAIPDAKEHUS CAGAYOT 3ANMCHBATL H& TEMNEPATYDHHX XKCTAX.

11,15, Kourpoxp mpouHocTs GeToHa OCymecTnaAfercA No PaKTHUSCKOMY
TeMepaTypHoMy pexuMy TBepnemwa. ColapaeHMe 3afaHHOrO TEMIIEpPATYpPHO-
ro pexuma ofecrneuwBaer (npH COOGNDLEHUK APYFrUX TEXHOAOIMUECKHX Tpe-
6oBaxuit) HaGOp GETOHOM K KOHI[Y PHISDEMBAHMA pacueTHOM! MPOUHOCTH.

11.16, B cayuae HecomnageHRa PaKTHUOCKOI'O TEMIEPATYPHOI'O pexXHMA
¢ npoextHuM (pacuerTHmM) onpenexeHKe daxTHYeCKO!t MPOUHOCTH SeToHA
cAeNyeT OCYMEeCTBAATH C MCMOAbBAOBAHMEM I'paMKOP HaApPACTAHUA HPOYHOCTH
(cm.npun.b, puc. 8,9) nian no mpouwHoCTH 0GpP&A3NOB, NOABEPIHYTHX B Xa-
GOPATOPHHX YCAOBHAX DORMMAM MPOI'peBa, S8HANOI'AUHLIM DEXHMAM 6eToHA
KOHCTDYKLMM .

I1.17, llocne pacfianyGaupaiua KOHCTPYRIMM PEKOMEHRYETCA IIPOU3BE-
CTH €8 OCMOTpP M ONpefeldTh MPOYHOCTb GeTOHA C MOMOMbLO HEpa3pYUAXmKX
merofon xoHrpoaa: wmoaorxa HHMMoccrpos, momorxa Hamxaposa, yapTpa -
3BYKOBHM crioco6oM ¥ Ap.

[2. TEXHMKA BE3OITACHOCTH

[2.1, [lpn moHTAaRe 3AEXTPOOGODPYNOBAHMA, KOMMYTAUMK NPOBOMOB W
OGCAYXKUBABHA 3AEXTPOTEPMOOGpPatoTXH GeToHAa C WUCMOAb30BAHMEM ANA 3THUX
ueneft TOUl HeoGxonumo pyxopomcrTeoBaThcA TpeSopaHusamu CHull L-4-80"Tex-
HUK& Ge30NacHOCTH B CTpoureabcTBe”, "llpaBuna ycrpoitcTBa BAEKTPOyC—
TAHOBOK", a Npu skcinyaraimud — "llpaBuy akcruyaTauuMu  3JTEKTPHUECKHX
YCTAHOBOK MpOMHIUIEHHHX npennpusTui”, "lpaeua texHurkn  Ge3onacHocTH
NpY 3KCIAYyATAIMK 3NEKTPOYCTAHOBOK' .,

2.2, YxasaHHwe TpefoBaHUA MO TeXHUKe Oe30NacCHOCTH BNSAOTCSA
06A3aTenbHEMK [JIR BCEro mnepcoHana OGCAYXUBaKmMerc 3JAeKTpoTepmoolpa-
5o0TKy OGeroHA,

[2.3. Onexrpuxun, ofecrieunsapmue OCymMECTBIEHHE 3JEKTPOTepMOoOOpa-
fOTKM U OBCNyRMBENME BAEKTPOOCOpPYLOBAHUA, AONXHH WUNETH KBANUPUKAIM-
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OHHY® I'pymmny rno TexHMxe 0e3ONacHOCTH He HNEme TpeTbhbefl.

12.4, Onexrporepwoolpadorka GeTOHA NOAXHA NPOH3BORMTHCH non,
KPYIrAOCYTOUHRN HACNDIOHMOM KBAXMDHIMPOBAMHMX REXYPHHX 3Z6XTDHHOB.

12.5. Bce paGoume m TP, umenvepie HenocpencTeexHHoe OTHOmeHMe X
3XACKTPOTEPMOOOPAGoTKe GeTOHAa, NONXHE NpoftiTu obyuetine GE30NACHHM Me-
TofaM PaGOTH M AonyckaThcs K padoTe MocCHe NpPOBODKM SHAHMA  TEXHMKY
6e30NACHOCTH C IMOAYYEHUOM COOTBETCTRYDMOIO YAOCTOBEPOHMA.

i2.6. 3anATHe HA yuaCTKe J3XEKTPOTOPMOOGPAGOTKM GeToHA HAGKTDHU-~
KM, paboure, 3aMepsouMe TemrnepaTypy OeroHa, AafopaHTH , MacTepa
IOAXHE OHTH CHAOKOHHW CPENCTBAMM JUUHON 3amMTH (NMIXEXTpHUECKMe nep-
UATKM, CAINOr'W, IFalkomy, MHCTPYMEHT C M30ANDOBA&HHHLMM DYUKAMHM M Ip. )
H O3HAKOMAGHH C NMPAKTHUYCCKMMM NMpMEeMAMM OXABAHMA NEepBEOft NOMOmM  NO-
CTpanabEeMy OT JAGKTPUYECKOI'0 TOKA.

12.7. Jupp, He mMernmme OTHOmEHMA XK paBoTaM NO INEKTPOTEPMOOSpA-
Gorke GeToHa, HE NOXKHH IONYCKATHCE HA YUYACTKK pador Ges ocoforo
paspeeHus.

1.8, PaGoune, B cuay HeoOxonMmocTH, padoTaommMe BOAM2M  yyacT-
KOB, HA KOTODHX OCYMECTBAASTCH 3ACGKTPOTOpPMOOOPAlOTKA, HONNHHE  OHTDL
npenynpexneH 06 ONACHOCTH TOPAXOHHS SHAEKTPHUYECKUM TOXOM M TTPOMHCT-
PYKTHDPOBAHH 10 BONPOCaM 3NEKTPoOe30IacCHOCTH.

i2.9. llepen ucnoapsobamueM cpelcTe JMYHOR 3amMTH TpelfyercH Npo-
BBPHTH UCMPABHOCTb ¥ HAAWUUE KieitMa TMOCAeNHEerO MCNHTAHMSA NX dAEKT -
POMIONALMOHHHX KAyeCTB M IOJHOCTb COrXacHO CpOKY IPOBEpKH.

3anpemaeTcs NOAb30BATHCA 3AWMTHHMM CPEACTBAMM, CPOK  ECNHTAHNA
KOTOPHX MUCTEK.

I2.10. YyacTOoK, HA KOTOPOM OCYMECTBAAOTCA PaGoTH IO IAERTPOTEp—
MO00palboTKe M PACNOJOXEeHO INEKTpUuecKoe oGopynosanue, NONXEeH  OHTH
orpaxfiedH W obGecrneueH 3JEXTPUYOCKUM OCBEMOHHEM B HOYHOE BpeMs.

Ha orpaxneHuu HeOGXOOMMC YCTAHOBHUTH XaMIld KpPaCHOr'O CBera, 3axu~
rapmmecd IpU NoJaue HalpAXeHUA HAa BJACeKTPOAH M HArpeBaTell¥, M BHBO—~
CHTb npeaynpenuTenabHye niaxatrd "Ocropomso! llon wanpswenuem™.

[locTopoHHMe AMIA MPU BKADUSHHOM HAMPAMEHHH He MONKHNW HONYCKATb-
CA B npelelN OrpaxieHus.

I2.11. YeraHopky TpaHclOpMATOPOR M pacChnpeleldTelbHHX IMTOB Cle-
AyeT NMPOM3BOAUTL BO3MONHO OAMXe K MeCTy 3JAeKTpOoTepMoobpalorTku GerTo-
Ha B UERAX CHHXEHHS NaleHUs HaANpAXeHUds B Npopogax ofecneueHus
Ayymero HalXDOeHUs 38 YUACTKOM nporpepa uaW odorpesa.

I2.12, He naonupopanHwe TOXOBenymMe YACTA TpaHCHOPMATODOR ¥ pac-
NpeleAXTeNbHNX MATOB LOAXHH CWTh 3aipmieHH OT CAy4YyaHOrQ IPUKOCHOBE-
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HHA H aTmochepHEXx ocanxoB. Bosae TpaHchopMaTODOR K pacrnpeReaMTels -~

HNX EHTOB HEOOXOAMMO YXASOHBATL AEPEHAHHLES HACTMAM HIH pemeTK!,
NOKDHTHNE DPEIMHOBLMM KOBDHKAMM,
PySuapHuxn JOXEHW MMETH JANHDADERMECs JamMTHHEe KOXYXH, a BCe

NPpeNoOXpaHuTel - 00A3ATEABHO KaluOpoBaHHHe IAABKHEe BCTABKH.

12.13. Meranauueckue HOTOXONPOBOLANME YACTH TpaHchopMaTOpOs,
paACHpPENSANTOALHHX BMTOD K COfMTOB, KOXYXM PYOMALHWKOB NOAWHH  OHTDH
NpMCOSNMHEHE X HyZeBOMy NPOROAY NMTanme® ceTH (ecauM OH He HCIOAB3Y-
eTCA B KauecTpe HyAxeBo#t fasw nAA NOAKAOYEHMA SAGKTPOAOR M HaArpepa -
TeXefl) MIM 3a3eMIEHH.

HenoxpaoraTh B KAueCTBe 3a36MIGHMA BOAONMPOBOLHYD CeTh He Jony-
CKaeTCH.

{2.14, HeoG6xonumo ofecneunsarh CHCTeMaTrwyeckult BMayanbHH{t KOHT-
POEL 38 COCTOMHHEM M3OXMIMM MPOPOAOB, Kaferelt, HANEXHOCTHD MpUCOE -
IMHEHHA JASKXTPOJOB K HarpepaTelaeft K CeTH, 3BAHYJIGHHA ¥ 3a3eMIEHHMA.

12,15, Tlonaua HanpmxeHWAs X S3AGKTPOIAM M HArpDOBATENAM OCYMECTB -
AsleTCA NOCAe OKOHUAHMA OOTOHHPOBAHMA.

Jlonycraerca nojaua HANPAKCHHA HA SAGKTPCAN ¥ HADEBATeXM 110 Me-
Pe YKAaAKM OeToHa, KOI'a 4acTh 0eTOHA, yRAagubBaeMad B KOHCTPYKIMD
B 3UMHEE BpeMs, MOKGT 38MODP3HYTH N0 OKOHUSHHA OETOHHDOBAHUA Beeft
XOHCTpYNUMN. B naHHOM chyuae BHNOXHATE pa&OOTH cJeayeT Mojx Habavie -
HMOM 3JOKTPHXE C OCOGSHHO CTPOMM COSADZEHUEM M BRIIONHEHHMOM  MEeDO-
NpHATH NO TOXHHMKE Ge30NACHOCTH K C KCINOAL30PAHHEM CDEACTE  JAMUHON
SamMTH.

12.16. llepen nmozaue# wanpageHus Ha >AeKTpOAW M HarpesaTeay IO
HEOOXOAMMO *

NPOBEPHUTH IPABMABHOCTL NOAKADUYCHUA 3XEGKTPONOB M HarpepaTexaeit;

OCMOTpPEeTh NPOBOLA M KOHTAKTH ;

y6eauThCs B HAROKHOCTU 3AHYACHMA WAM 3a83€MIOHMA KODIYCOB 3AEKT-
pPOYCTAHOBOK ;

MPpU HANMUYMM HEMCNPABHOCTER OHM HOJXHM OHTh YCTPAREHH 0O Hayala
aNexTpoTepMOOGpasoTKH,

12,17. B cayuae oGHADYXEHMA NpH Mejaue HATIPAXEHMS HA BASKTDOIH
K HaArpebBaTeJaX MJAM B NMpouecce SASEKTPOTEPMOOOPABOTKM 3aMHKaHMil, nepe-
rpesa MpOBONOB, UCKPEHHMS KOHTAKTOB, HEUCMPABHOCTH OGOPYNOBAHMA H
Ap. HanpAxeHWe OO0JAXHO OHTh HeMeIJMeHHO OTKIOUEHO K HEeUCITpaBHOCThH

yCcTpaHeHa.
12,18, [lpn nepepuBax p paGoTe X PeMOHTAX HANDAKEHHE  NOXHOCTHLE
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CHAMAETCA CO HHTA YNPABRGHHA.
I2.19. BGanan yuacrra 3xexTporepwoolpaloTku 6eTOoHA JOXKHH OHTb
BuUBEIleHN NPpABMEA OKA3AHMA neppofl nomMemy NpM NOPAXKEHMH SXECKTPHUCCKUNM
TOKOM, & TAXXe HOMEpa TecAePOHOB M 8JApeca CKROPON MEeAMIMHCXONR IOMOIM.
llpy nopaxeHU® ISAGKTPHUGAKRMM TOKOM MOCTDPAAABHMEMY NOARHA OuWTh He-
MELJOHHO OKAa3aHa 1NepBas NomMomb. UIHOBPEMEHHO HEOOGXONMMO BH3BATH MA-
MYHY CKOpPOR MenMIMHCKON TIOMOmM.,

12.20. BGauau yuacTxa SXEKTPOTepMOOSDAGOTKH OeTOHA He HONMYCKA -
@TCA XPAHEHKEe JErKOBOCMAAMEHADIMXCA BEmEeCTE.

12.21. llpn posHmkHOBeHMM Ha yuacTNe DAeKTpoTepMoolpadorxm Gero-
Ha noxapa HeoOXOnMMO HeMenXeHHO OTKADUUTL HANpAKeHWEe X BH3PATH 10—
RAPDHYD KOMSHIY.

Tymenne noxapa caenyer NPOM3BOAHTL C IOMOEBD OrHeTymMTEAEH H
necka, Jonyckaercs TYHUTH IUIAMA BOfOft [TPH OGASATENBHOM  OTKANYEHWM
HANPTRSHMA .

B6mmaK yyacTKa 3XEKTPOTEpMOOGPAGOTKM KOAXHH OMTL Da3MemeHH Npo-—
THBONOXADHHE cpejcTBa (OrHeTymMTeAX, ANMK C TECKOM M XOmMATH), a
TaKge BhWBEMEeHHN HOMOpA TeNe(OHOB ¥ anpeca NOMADHHX KOMaHA.

I2.22. Tlpn xemGuMMpOBaHHHX MeTOHaX 3xexrTporTepMoobpalboTxn GeTo-
Ha, MpelyCMATPHBADIMX COBMECTHOE NPHMEHOHKe XHMUUeCKuX R0O6aBOK,Tpe-
0OBaHMA TEXHUXH 0O630NACHOCTH IO HUCIOAb3OBAHMD TAKOBHX MAXOMOHH B
RuTOpATYDE, yKasaHHolt B n.2.Il HacTommmx Pexomexpaipit.
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Npuxoxerme 1

[IPUMEP PACYETA JJIEXTPOOBOI'PEBA
U DJIEXTPOIIPOTPEBA BETOHA

dnexTpoodorpes

I. Hexonmuue nanHue.
lpouapoguTCA 3XEKTPOTEepMOOGpaGoTKa SeToHa Xeae300eTOHHOI'O nepe-

KpuTUA TOMmMHOR 20 cM U3 GeroHa Mapxu MO0 Ha nopraaHmiieMeHTe MADKM
M400 Bpsucxoro saBona 1o HaGopa GerToHoM npouHocTd 70 % oT MapouHoft.

Temneparypa GeroHa HavanpHad t, = I0 9C. Temmeparypa HapyXHOI0
poanyxa t, = —20 °C. Cropocts Berpa 5 w/c. s  aaexTpoTepMoolpa-—
GoTkn nprmeHserca Tpancdopmarop TMOB-63 (nomunanbHan MOMHOCTD
63 xBA).

<. Koncrpyxuma TUL w cucremw oGorpesa.

MarTepuaxn onanySuu - aepero rommmHol! 40 ww ¢ xoadduimenTOM TN~
xonepenaun K = 3,6 B/ .%C. Harpesarean (3zexTpomn) 3 MONOCOBEro
xexesa mmpuno#t <0 w4, TommuHo#t 1,0 mm u mauxoit I wm, Haumpaemwe Ha
padoyyo nasycy TOl c croniueM wexny Humu 100 s, Paswmep TOH B
nxane Ix2 wm c/,, = 2 W,

3. Pacuer napaMeTpoB SAEKTPOTEpMOOGPAGOTKH,

Momyar moBepxHocT ruiMTH nepexpurTHs (cM.npuxn.3).

lnzu-g——=8"-1.

0,29
Coraacho n.4.8 npuHAT TpexcrauMiHEN PEXMM TepMOOGPAGOTRM: NOMIb-
em Temmeparypu o [, = 80 °C, nsorepmuuecxoe BHmepmHBaHME pu

aToft Temneparype ¥ ocrupauue no O °C. TpeGyemas npouHocTs  GeToHa
(70 % or wapouHodl) mommsa Gwrb oGecrieueHa X KOMIy ocTwBaHma 1o 0 °C.

[lpogoamuTeALHOCTD MEPMOZA NMOXLEMA TEMNEPATYPH GeTOHa 7, , TpH
CKOPOCTH nomnema Temnepatypw YV = 10 °C 5 uac paBHa

T =r3“t1=80—-10=7
! Vv i0

Cpennas Temneparypa 6eTOHA B nepuom pasorpesa

tc =t3+t1=80+10=4500 i
pp” 2 2

.-

[lo rpapuxy (cMm.npun.6, puc.8) us rouxm A (7 u) npoeomum nepreH-
[MKYRAP RO MepeceueHua ¢ Xpupof mpoudocTx npu 45 °C (rouxa B),
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B uTore BeJMuUMHA NPOUHOCTH 34 BpeMs NONbEMA TeMIeparypH onpejneasder-

cA npoexumeft Touku B Ha ocu opausar (rouxa B) % cocrasxser 23 %.
[IlpogoaxurensHocTs OcTHPaMUA GeroHa (opmenrtHpoBouwHo) mo O °C,

MCXOLA M3 JONMYCTHMOM CKODOCTH OCTHBaHMA XKOHCTPpYKmmMK 5 °C B vac

80-0 I6 4y .

t'J el

OpMEHTHPOBOUHO CpeNHAM TemnepaTypa OCTHBaHWA GeroHa go O °C
80-0__ Oc‘

21La:p..:wr ==

IpouriocTs GeTOHa B Npomecce OCTHBEHMA ONpelelfeTcs B CAeLyomeM
nopAnke. Ma rouxu I', Haxonsmelics Ha nMepeceueHHH TMpAMONt, COOTBETCT -
pyome®t 70 % wapounoft mpowsocTy, ¢ Kpupoh npouxocrs mpu 40 °C, ony-
CRAaeM NEeprneHauKyxap Ha och afdcumcce (rouxa /), orxnajgnwsaeM BAeBQ OF
Trouxy [ OTPe3aoK, COOTBETCTHYOUMA NPOLONXUTSABHOCTH OCTWBaHMS 16 y
(rouka E), u nmporoamum ua rouxu E nepnenmuxyzsp x ocs aeumce ao ne-
peceuetus ¢ kpupo#t npounoctH npu 40 °C (rouxa X). Ipoexims oTpeska
'K Ha och OpAMHAT XapaKTepH3IYET NPOYHOCTHL GeToHa, NpMOGPeTeHHYD B
npouecce ocTwpaHMa (rTouku 3-M), u cocrasaser 10 % R,

{(IpofoNxy TENBHOCTD U3OTEPMHUECKOIO BHIEGPXMBAHMA ONpeleAAeTCs Kak
npoekuus orpeaxa Kl xpusoft npouwrocTs npr 80 °C Ha ocpk aGewmce (or -
pe3ok MH), xoropas cocramaseT 7 u.

{lpoydocTs GeToHa NpH M3OTEPMHUSCKOM BHASDPXKUBAHMM 38 7 Y ompene-
aseTcs Kak npoexiys ydacTxa (rouxu J, K) kpumoft nmpourocr mpu 80 °C
(orpesor B3), uro cocraeaser 37 % R og

B urore 3a Bech IMKN Tepmoolpadoriu 7+7+I6 = 30 y Seron npuol -
peraeT npouHocTb &3+I104+37 = 70 % R .4

HeoGxonvmas yaeXbHAA MOMHOCTL NpPH TEPMOOGpPAGOTKe®  OnpenedseTcs
MyTeM TeNnmOTeXHUuYeckoro pacuyers no gopumyae (I) wau (2) B peayanrare
P = 2,5 kBr/w°, P2 = 0,84 KB/

ﬁ,mma onHo#t noxocH Harpeparexs TOl - I w, ofmas nxuHa Harpepartens
Ha ogHow TUl MpM nOCAenOBATENLHOM MX COENUHEHMH MexLy coboft (oM.
npun.6, puc.I8) pasna

1,2,

1:———@-’.2.:20"

0,02

Unpefexsex 2HepreTHUeckue NAPAMETPH L NOr.M HaArpesaTeXs 1O HOMO-
rpammad (cu.npun.6, puc, 10, IT):

Pﬁn = 0,089 On/m (mpu nomneMe TeMnepaTypu) .
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Py,n = 0,0835 On/u (IIpX MIOTEPMIUECKOM BHASPRNBAHMH) .

HeoO6xonmmass yneanHas MOWHOCTL, Punedsiemas I mor.M Harpesarens,
cocTaBafer

= ———-23)0 = : 3 = ..8-:4-9- =
Pe = = 125 Br/u; Py > 42 Br/u.

Beawuyuna cue Toxa ¥ Hanpswenuss 1 nor.m Harpesatelns, Ip# KOTO-
POl PHISASETCA COOTRETCTBYDHASA MONHOCTH

JH=I25 = 37,5 A: U:=-I-g§-=3,3 B;
* 0,089 37,5
7P A L2244 u* = 2&_ . 1,88B.
¥~ 0,0835 22,4

XapaxTepucTku npumensemoro TpaHchopmaropa (TMOB-63) caepyomme
uapn‘:?O B; Jt?pn= 301 A E’am = 0,233 Owm,

JavHa Harpeepatels, NoJjkaoyaeMoro kK rtpancfopmaropy cooTBETCTBEH-
HO

H
I = 0 . Rl .2 M (nogrem TemuepaTypu);

=t = 37,2 (Mz0TepMUUYECKOe BHIODKHBAHUE )

KoanuecTrO napaulenbHHX BeTBefl U3 YCNOBUA TIONHON SAIDYIKR TpaH—
chopsaropa no TOKY

' =2 - g0

75 (nompem TemmeparTyps) ;

)v"’ = %20—% = 13,4 (n30TepMMUECKOe BHOEPRMBAHUE )

OGmas namua HarpeBsaTaieff, nogxanuaeMux Ha ogHy dasy rpaxcdopma-
TOpA

osw, = 21,2.8,0 = 169,6 (nogeem TemnepaTypu);
s = 37,2.13,4 = 498,4 (usorTepuwyecxoe BuuepEUBaHUE).
HasHauaem cxemy xommyraimu Harpesareneft TOU. [pu maune OHOM}

NONOCH HarpepaTeAs ~ I M (mcxoms w3 xoHcrpyxumu TOW) umeno  nosoc
HarpeeaTenefl, coenwHeMHHX Ha KaxaoM TOW u nonkaouaemux x opHo#t dase

rpaiicfopsaropa, corzacuo puc.i8 (em.npun.6), pasHo
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n, = -I-g%lé = 8,48 9 mr. (nompem Temneparypu);

%ﬁ = 24,9 25 mr. (M30TEpMMYECKOE BHAEDEMBAHHE)

u Ha Bce fa3n TpexdasHoro rpaHchopMaropa COOTBETCTBEHHO

m,

h, =8,48.3 = 25,4 25 mr. (nommeM TemmepaTypu);

n, = <4,9.3 = 74,4 74 mr. (430TEepMMUECKOE BHOGDKMBAHHE).

Hexona u3 sHeprerHuecknx xapaxTepucTuk Harpesatedeft TOM u rpan-
chopmaTopa, nOnKIvUAeM Ha Kaxnyo dasy TpaHchopMaTopa napajiienLHo
9 mr. # 25 mr. TOH cooTepeTcTBEHHO B NMepHO] NMOgLEMa TEMIIEPATYDH %
NP KH30TEepMUUECKOM BumepxuBaHuM (cM.npua.O, puc.I8,a).

llpy npuHATOR CXeMe KOMMYTAlMM MOMHOCTDH, PHIEAAEMASs HAI'DepaTend-
M¥, COCTABHUT

p=J U =z 30T 70 = 21.07 xBr

u nua xaxnoro 100, nogxaouaemoro no cxeme, puc.l,a

p:m = JTM-U = 99.1,‘70 = 2,39 kBr (nognewm
J TENTIEDATYDH ) |
W . 301
P = J U = 222,70 = 0,84 xBr (u3orepmuueckoe

TOW Toug
23 BHOEpXHBAHHE ).

daxruyecKas yneJbHAA MOMHOCTbL Ha I nz TQL cocrapur:

P;u = ;-Eg'-é = [,I7 ¥Br {(nognem TemnepaTypu);

P;E 9;2-8245- = 0,42 kBr (uzoTepMMUECKOe BhnIepKHBaHME).

O6mu? pacxol SNEXTPOSHEPIHH Ha TepMoolpaloTKy GeTOHa MO NMPHHATO-
MY DPEeXMMy DAaBEH
W = 9,597 + 3,34x7 = 90,5 xBr.u .

Pacxon anexkTposHeprumu Ha tepmoodpadorky I M° Gerona npn oGneMe
ero B padoue?* zoHe ~ I2 MO

W= 200 7,5 KBr.u/M° |

>
T<
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JASKTPONpOrpes

I, Hexonmne naHHNE NPHHAMADTCH TAKHMK X6, Kak M B CAyWae 3J6K—
Tpoodorpesa.

2. Komcrpyrmmus TOUl mas sAexTponporpena ocraercs 063 M3IMEHOHMA.
[lprHIMIMANbHAR CXEMS8 KOMMYTALMM 3JEKTPOLOB NPHHMMAETCA COT'AACHO PMC.
17 (cu.npun.6).

3. Pemmm anexTponporpepa SeTora A0 focTHEeHMA uM 70 % wapouHoft
[POUYHOCTH OCTAGTCA TAKUM K6, KaK U [AA BAOKTpooSOrpeBa, M NPUHHAMA ~
ercs caefyommM: nogeem Temneparypi ¢ I0 °C 5o 80 °C co  cropocTer
I0 °C B uac B TeueHwe 7 u, maoTepMMueckoe BHuepmusaHue npu 80 9C B
reyenne 7 u, ocrunaHme a0 O °C B reyenue I6 u,

Iina GeroHa Ha nopraanuemeHTe DpAHCKOrO 3aBOXA OPUGHTHPOBOWHO

uppﬂﬁ': M—z.t'ill = 9,85 Ou.N.
CoraacHo dopuyne (I9), Haxomvm, 4TO JaHHAA IXEKTpHUECKAA  MON-
HOCTH MOReT OHTH NnojuBefeHa B 0eTOH B Mepuol fnoapeMa TOMNepaTypH NpH

0 =20 cum U = 129 B, B nepuos M3OTEPMHYECKOr0 BHIGDEKMBAHMA DK
é = 20 cu u U =75B.

Cuxa TOKa npu ajxexTponporpese Ha 1 e NOBEPXHOCTH GeTOHa

g = 1000.2,9.1,22 _ 13,8 A (nompeu TesmmepaTypH);

’ 1,73,129
J, ==IO?0;g Sg'l <% o 7,9 A (M30TepMUdYeCKOE BHAEPEMPA-

HNe)

HIE cooTBeTcTBeHHO 94,3 u 31,4 A Ha I u® €eroua.

O6veM Any nuaomand HporpeB&eMOro GeToHa ONHWM TpaHcPopMATOPOM
p&BHH COOTBETCTBEHHO

V=.3—Q-L-=23,5ua; F=§-9'L=33l‘2.
13,8 9,1
KommuecTBo rpa:HcopmMaToOpoOB, HeOOXONMMHX [JIA Nporpesa padoueit

30HH , ONpenenseTcs aHAJOIMUHO NPUMEPY N0 2AeKTPoolorpssy C NpHMeHe-
Huem TO.



[Ipuroxetine 2

[TPMMEP [TOAB30BAHMA HOMOI'PAMMOA A ONPEAENEHUS MAPAMETPOB
MAEXTPOTIPOI'PEBA BETOHA (cu.npmx.6, puc.I4)

HapecTHo. Toammra GerTorRupyewmoRt xoHcrTpyximu 0,2 M. PacuerHoe
yAe ALHOE JJEeRTPEYEeCKROE comporuBicHNe GeroHa 3 Om.M, paccrosine Mexpy
sxexTROnaMM b = 0,2 M, EMpUHA SXEXTPOOB 2 cM. PacuerHas axexrpu-
YeCKas MOMHOCTb, TpefyeMas IUIA BAERTPONPOrpepa GeTOHA  KOHCTDYKLMM

10 TNPHHATOMY PEXHMY C YUeTOM YyCAOoBM#t GeToHMpobaMua (TeMnepaTypH Ha—
pyxHoro soanyxa) P = 7 xBr/M®.

TpefyeTcs onpeneAMTh BEAWUMHY HANPAKEGHMA, HEOOXONMUMYD LJIA pea—
AV3AIMH TIPHHATONO POXHMA BJeKTponporpensa GerToHa.

Orcuer BemyT OT OCH OpmMHAT, OT P = 7 xBr/N° No INHMH — w= = =,
s urore U = 120 B,

Ans nognepmaHUsA DACUOTHOI'O pPexMMA IJAGKTPONpOrpeBa B Ipolecce U3—
MOHEHHKA BEIHUHHH YREeJAbHOr'O BAEKTPHUSCKOrO0 CONPOTUBAGHUA  TpelyercHd
OCYMECTBJAATL MEPONPUATUA, yKasaHHHe B n.7.1I1 Hacrosmmx Pexomenmaunit.

Tak, B CAyuae YBeMUUEHUS L 40, (NP 6 = comst ), Hampumep,
no 9 Om.M chaefyeT yBelMUMTh BEXMUMHY HaNpAXeHHS Ha pasHodasHNX
afekTpomax 40 190 B (aMMUA —e—e—e—) WIM NyTeM COOTRETCTByOmME! KOM~
MyTali¥ YMEHBUKThL PACCTOSHHA MEXLY SASKTDONAMH, HANpHUMep, Do

6 =0, M, a TaXxe YMEHBUMTbL HAITPAKEHME HA BAEKTPOAAX A0
U =70 B (AuHNA —d——A A -).

41



Mpwaosenne 3

CPEZENEEVE MOAYNA MOBEPXHOCTM OXJNAKAEHHMA BETOHA

TEN ROHRCTDYKUMR HanueHODAH e i PacueTHas
KORCTDYKIIHH topuMyAd

DaARE K KOJAOHHH 2
HPAMOYT OJBHOT'O M, = —
CeYe HR A a

4

To xe, xsazpaT- M o=
HOT'O CeUeHHS n

2
YT

v

CresH ® NMARTH a
e
1 Mr =3
Kyd
d+c
Pespncroe Mp=2 ba +ca
[iepe XpHTHe
2 2 2
Mapaanesae- M = = + = 4 =
Ane Tooa b oo
MapaJne Je-— S
nnﬁe,n, Ma= @ T8 72
MTPHMHKADIHN
K MACCVRY




dpmaoxerne 4

KOORIMIMERT TENRONEPEIAYM OALYBOK H YKPHTHA
HEOITAJYBIFHHOA TTOBEPXHOCTY BETOHA PAIMMYHOA KOHCTPYKLMM

Koapdmimenr renxmonepenaum K, Br/ IZ.OC, OnaxyOxu mwau yTrensurend
YEPHTEA HeonalyOAeHHHX nosepxHocTeit onpeneasercAa no dopuyxe

K= T =5 £

1 =1
rae A; - xo3{PUIMEHT TENNONPOBOAHOCTH MATEPHANA KARAOrO CROA  OX~-

.HalJIBHHE, B‘P/Mz °C npumumaerca no CHull [1-3-79; » CrpoxreasHan
remorextuxay M., 1962; 0§, - ToammHa Kamjoro caos OrpaxueHEA,
My o -~ Koa(duuMeHT TenuonepenauM Y HADYEHOR TNMOBEPXHOCTH OI'pax-
fewus, Br/ .

B 3aBMCMMOCTH OT CKODOCTM BeTpa o HRMEEeT 3HAUeHMA, NpPMBeAeHNWe
HUKE

Cxopo Jb BET-

3,77
3,88
14,96
26.56
33,18
43,15

-
Oh OOk O

Ecm xoaddvipienTn TenAonepenaun GeTOHA B OKPYRANIYD Cpeny 4wepes3
Or'paxfieHHA ¢ DPas3HLM yTeluleHWeM CYWHeCTBEHHO Ppal3auMuyanTcs MeXRy coloft,
MOXHO CYMMMDOBATH TEILIONOTEPM Yepes BCe MNOBEPXHOCTH MAK MNOJb3OBATDH-
cA npupepenHuN xo2dduiueHToM Temionepenaun K, Br/

- Ff-/(f+f2k2+..../:ﬂ'/t/ﬂ
o= F, + Fpt ..., F
rie Ky, Koy o0y Ko - xoad@nuueum TenAONepeNaur uepes pPA3HHE  TO-
BEPXHOCTH Kouc'rpynuun, Br/u<.C F, Py F, - nIomaM
COOTBOTCTEYDEKX [10BEPXHOCTER, ué ‘

, (34)




KOHCTDYKIMA onanyCKH ¥ YKpHTHR HeonanyOaeHHOR NOBEPXHOCTH

Bexuuxna xoofdummesTa TEnaonepenaus, HaMGONee UACTO NpUMEHSEMIX

npMeencHa » Tata.t.

Marepuan onaxyOKu

Hocka

Hocka

Jocka
Toxs

MyrepaabHas BaTa
PaHepa

Qanepa
AcGecT
PaHepa.

Toxnb
Ormaxu

Toxap
gax

Toxn
MusepanpHan paTa

Toampmia
CAOHA,

29
40
20

a8 &

Kosddmmenr K, Br/
CROPOCTH BOTDA, W/ C

2,4
2,03

1,8
0,67

0,87

1,26

I,01

0,2
3,6

3,0

0,8

1,07

5,1

0,89

SeToHA

.°C, npu

IS
5,98
3,94

3,25

0,82

I,I

5,8

0,9

1,87

1,37



ilpuaoxenne 9

METOIMKA OIPEIRIEHMA YAENBRHOI'O SHEKTPHYECKOO
COTIPOTMBIEHMAI BETCHA

Unpenexetine yneAbHOre SXEXTPNYECKOrO COMPOTHBAEHMA 66TOHA NIpO-—-
HM3BOAMTCA Ha o06pasusx-Kybax ¢ pasmepoM peGpa 10-20 cwm. beroHHasd
CMOCh 340AHHOI'O COCTABA yKAaghHBaerTcA B JopMy M ynaoTHAETCSH. lipe
NPOTHEONONORHEE CTOHXKM H aHMme QOopMy BHINOAHEGHH W3 AHIAEXTPHUECKOro
warepuaia (nepepa, IASCTMACCH, TEKCTONMTZ M T.h.), a aBe npyrue
[TPOTUBONOAOXKHNE CTEHKM, SABAAACH DACSKTPONAMK, BHNOAHGHH M3 METANIA.

llporpee GeToHa OCYMECTBASASTCA NYTEM NPONMYyCKAHKS Yepes Seron
TEPEeMEHHOI'0 TOKAa. leMneparypHuft pex¥M NpOorpesa JIOAKEeH COOTBETCTBO-~
BaTh PeXHMY TepMOOSpaCOTEM §eTOHA B HATYPHHX YCAOBMAX U [IOANSDEMBA-
€TCA NyTeM PeryAMpoBaHUsA HANDAKRGHMA Ha DAGKTpPOAax ¢ rnomombn  Aabo-~
paropHoro rpaHcdopmaropa (JATP),

HaMepeHne yneAbHOT'O 3NEKTPHUUECKOT'O CONPOTHBAEHUA CeTOHA NPOU3—
BOOUTCA M0 cXeMe "aMnepmeTp-poxXbTMeTp (cM.mpuxa.b, puc.i9).

YneAbHOe 3AGXTPUUECKOEe CONpoTHRiEHMe GeToHa o , Ou.M, BHUMCAA-

OTCH NIO QO aAe .
bopuy o = -”_J_f. , (35)

rae [ - nokasaHuA BOJLTMETDA, B3 J ~ nokKaszaHMA aMmmepwerpa, A
b - paccrosHMe MeENY DPRAEKTPOLAMM, M.



punoxerue 6
KIULIDCTPALYM K HACTOAIMM PEKOMEHIALMAM

Puc.I. HoHcTpyxTHBHAS CXe«
Ma TOLl Ha ocHOBe nepeBAH-
HORt onaxyGKK

I - aaexrpoy (Harpepa-
TeAb); < — Kapkac; 3 - mna-
ay6a; 4 -~ KOHTAKTHHI COAT

Puc.2. Cxe-
MH Kperie -
HMA XOHTAK-
HOrO O00ATA
K BJEKTPO -~
nam (Harpe-
BETEAAN)

1 -~ 3xexr ~
pch (Harpe-
BaTedb) |

£ =~ KOHTAK~
THE Goar,
3 - naAyda

onaiayOKu

a - JJeKTPOA (HArpesa-
3 Tenb) ¢ 3AKPENACHHMM KOMION °
J ¢ - TO X&, CO CBOOOI-
NHM XONIOM




[lpopoxxerme npHA.6

S S RS D R e
S B e b, e

i S T e R s e e D D e L
"1;21.'-:!''-::'--:-'.':::'-:fr'E RO A T T e 5

Puc.3. Ocom#t supg (a) "
KOHCTpYKxTHBHAs cxema TO
{6) Ha ocHOBE MeTalLAMUYeC—
xo#f onaxyGSxu

I - sxzekrpos (Harpesa-
TeAb), < — KapKkac; 3 - na-
xy6a; 4 - nuslNeKTpruuecKuh
cHOf; O ~ KOHTAKTHHI GoxT

Fa VR ar PR TFFEF

4’7



llponoamenne mpma.6

2%

” Puc.4. [lpummnuaxpiue CXeMH
BRANMEHNA 2AeKTponos (Harpesa-
rexell) B SASKTPHUYSCKYD lenb

3) & — 3MEKTDPONpPOrpeB Np# Of-

* 6 ~ ™0 Xe,

J HOPASHOM HANPAROHNH :

f ‘;E npu rpexdbasHoOM HAITPSAMEOHNH ;
) B -~ 3aexrpooforpes npM  ONHO-
dasHOM HANpAREHMM; I’ - TO Xe,

npK TpexpasHoM HAITPAXSHHK

(TpeyroasHux); 4 -~ TO X8, IpH
7 rpexfasHOM HanpskeHuu ¢ pado-
unM HyXem (3pesna)

X |
;:
a‘

Puc.O., KoHcrpyxipm TOKOMpOBO -
LAIMX [1epeMHUYeK

a - rudxaf; 6,B — XeCTKME

I - xOoHTAKTHHD GOXT; R - TO-
XOMPOBOLAMNE I'yOKK; 3 - 3ACKT-
pon (Harpeparenb)

2

i
i
= THITIIIIRIINIRITIINIINIINIINIL.

J

48



flpoponmenne mpPNX.6

Puc.6. KoncrpyrrusHan
cxeMa (a) M DpMHIMANM -
ANbLHEEG CXGMH KOMMYTAa~
MR BAGKTPOAOB M Har-
pesarexeft T ¢ nocro-
AHHLM TOXOCOBHM HAI'DO-
paTeAeN NpM PA3EMUHHX

" cnocofax SASXTPOTEPMO-
2 -2 ;o oSpatorxn (6)
- { - saexTpon (Harpe-
T BaTeNh); 2 - NOXOCOROM

Harpesarexb; 3 - Kap-
kac;, 4 - naxyGa; O -

5) KOHTaXTHHA OOXT

3rempollp01‘1393 0 - noxp; @, 10, 22,
"' 'F 52# @ 3P - @33“; - - -

l ! ‘ ' l I l l l l TOKOIIPOBOAHAGHE NepPelt-~

KU

AnexrpOOCOrpes

O 0 o 0 I } v 20 39 oS0 7

7 ‘P‘_{)J_J ®» Mﬂ P J-pﬂ

97 KT PO Or'pe B+2J1e KTPOOJ Orpe s
0 Ja 0e ®

M7 A

2o 2wl 0 0=

49



lpomonxexHue NPRA.6

Puc.?. KoHcTpyKTUBHAR
cxema (a) N npuHIMIHAND~

HHEe CXeMM KOMMY TALHH
sNOKTPONOB M HArpesaTe -
aet TON c NOCTO AHHHM

CeTUATHM HAI'DEBATENEM
MpX pasiWuHNX  crnocobax
aleKTpoTepMoospadorku(6)
I - aaexTpon (Harpesa-
= Tenb); < -~ CEOTUATHI Ha~
"”Tﬁf” rpesaTelib; 3 — TOKONpO ~
\ 3 BONAMME WMUHW HArpepate -
18, 4 - KOHTAKTHH? OOAT,
5 - xapkac; 6 - nanyGa;
7 - IM3ZEeXTpHUeCKUft caoft
0 - voany &, IR, <O,
3% - pasn; ——- - TOKO -

NPOBOAAMUE NEPOMHIUKH

0) 3e RTDONPOT' PE B

o

e cw owo® O T |

' l I
beadtbldl]
o Cu

®© — s

J.1e RTPONPOr e B+3E KT POOGOrPE B
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TporoNXUTENEHOCTE TBEDAEHNA , |

56

64 72

Puc.8. ['padmku HapacTanns npouHocTH SeroHa mapxu M200

NP PA3HHX TENNepaTypax TBepleHUR

a - Ha nopraaHnuemeHTe Mapky 400; 6 - To ®me, Map-

ku 900

ol



[ponoamerne nMpua.6

100 T [7| I"_ ' i T
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e P 4{.__ 1 | S O
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.f

/6 24 J2 40 98 J6 iz 77
HDONOARATEJ BROCTE TBEPIEHUA, Y

Puc.9. 'pagmku HapacTaHus npouHocTH GeToHa Mmapkk M200
Ha maxonopm™iaxnuemeHTe Mapkd 400 npH pasavuHdbLx Tem -

nepaTypaex TBEPASHHA



Nponoxxenue npma.6

Tesneparypa, °C

Puc.IO0, 3a -
BHCNMOCTD

YAGABHOIO CO=

NPOTHBAGHN S

3AGKTPONA—HA~

I'pepaTexs
axwaoft 10004

¥ umpwtoft 30

w (pomsa I)
20 wq (AMHuA

0076 008 008 Q088 009 009 010 0104

JIeXpHOE comporkBaemne, O

M/ u

2), 10 mM
(g 3) or

TOMIEPATY DN

N e

S
|
|
|

b
L
:

4
—— ...
‘ | =
o III

Yreabgasg MOMBOCTS, r.Br/ ¥

TeuneparTypa
S
e
4

Puc.II. 3asucumocTs TemnepaType HA HarpesatTexe OT NoTpeSIASMOR

3ASKTPHUECKOH MOMHOCTHM
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[lponoamenine npmxa.6
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[lpoponxenue mpna.6

Makc UMBX BHAA TeMmIepa- KoapPHIIHEHT Temgnepe-
TYypa o6orpena, % Za4yd MUTOB, BT/M
t
B T ———S
80 70 60 S0 40 350 20 1 2345678

A
-._.h:t.ﬂ'ﬁu
c;q:;f::'-‘-h

TeMmepaTypa Hapyx-
HO'O BO3AYXA, O

50 18 679 1270 8 6 & 2 0 200 400 6008007000 1200 %40 600 18X

Moz yAb onaxySaxuBaeMoi YnexrHas MOEHOCThH
NOBEDXHOC TH, w1 HarpeBarTelei, BT/H2

Puc.1d. Homorpamma pas onpenemeHus NONyCTHMOR yIeNbHON MO~
HOCTM HarpesaTteaeft npu 3XeKTpoTepMoolpadorKe GETOHA C  UC—
noar3opannem T

Koatduumenr Tennomeperaqd NUTOR, B'r/ua °c
?f ] 2 3 4 J 6 7 8

°C

80
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S

V &

P ya

02 0.4 /A 7.8 7,0 1,2
YrenbHas MOTHOCTEL Harpesarenef, RBT/}.!2

Puc.16. Howorpamma gns onpepenleHMus ynedbHO!¥ MOMHOCTH HArpepa-
reneft TOM na cranuu uaoTepMmuuecxoro nporpesa U "peryaupyemoro

TepMoca”
o6
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Mpomonsenne mpma.6
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Puc.I7. Cxemn xomuyraiumy 3xextpoios ¥ Harpesarexeft T mpu aaexr-
ponporpese (a) ¥ aaskTpooGorpese (6)

{ - noHuxanmuit TpaxchopMaTOp ; < - CHXOBOM mMT; 3 - coduTu
WIKH pacrnpelelIMTeNbHHe npoBona; 4 - TokomompogAmMe mpoBona; 9 — LU
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[lpomoxxenne npua.6

6 -~ nochAenopaTelbHOE NOAKXIOUE -

TpaHcopuaTopa
He HarpesaTrexeft Ha kKaxnow TOU

Puc.I8. Cxewmn nogxavuenua TOL npu snexrTpooforpese MAKTH
a - napatienpHoe noaxkioueHue komraexToR 1V u3 9 mr.

MepexXpHTHA

Ha (Qaay

Puc.19. Cxema onpeneneHus yneabHoOro

IASKTPUUECKOIO COTNPOTHBAGHHS CGeTOHA

I - EATP; 2 - dopua; 3 - axmep—

MeTp; 4 - BoaBTMETD
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HWXD I'occrpos CCCP

PexoMernaimu no nepudepritiomy 3J6KTPONPOrpeBy
K 3XEKTPooOOrpesy MOHOMKTHOPO 06TOHA TOPMOAKTHBHHMH
onanyGoOuHNMA MUTaMH

Hayurutt penaxrop M. M,lApo6smeHko

Orpea HayuHO-TexHUUecKO} unPopMaius
109389, Mocksa, 2-s5 MHcTuTyTCckaa ya., 0.6

Penaxrop T.A.Hupuanosa

I . 114596 llonnucare B neyarp 29.11.85 3akaz B /512
Popmar 60xB4/16. Poranmpuur. Yu.~-uan.n.3,7. VYea.xp.-orr.3,7
Tupax 325 sxa. LUena 55 xon.

Tunorpadus IIoM BHHWHC T'ocerpos CCCP
121471, Mockmra, Momalckoe mocce, .20



