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B nHacrosmeM MeTOnu4Ie CKOM TOKYMEHTE COAEPKATCS CBEICHUS O 3MMHEM OCTOHUPOBAHUH C TIPUMEHEHUEM
HarpeBaTeNbHBIX IPOBOIOB: TEXHUYECKHE TpeOOBaHHMA K HarpeBareiIbHBIM IPOBOZAM M  CHUJIOBOMY
AIIEKTPOOOOPYIOBAHUIO, METOAMYECKHAE TIOJNOKEHHMsI 10 pacueTy M BhIOOpY TMapaMeTpoB pexuMa
TepMooOpaboTKn OeToHa, pPEeKOMEHJAllMd TI0 OpraHu3aluyd padoT, NpaBWiIa W TPHEMbl BBITOJHEHHS
TEXHOJIOTHYECKUX ONepanuid, HOPMBI W TPOIEAYpHl OIEHKH KadecTBa paboT. IlpuBomsaTcss mpuMepsI
0OETOHHMPOBaHUS THITOBBIX KOHCTPYKTHBHBIX JIEMEHTOB 3[JaHHS: KOJIOHH, CTEH U IMEePEKPHITHH.

Ceenenusi, comepkammecs B JOKYMEHTE, MOTYT OBITh UCIIOIB30BAHBI JUISI COCTABICHHS TEXHOJIOTHYECKUX
JIOKYMEHTOB Ha 3MMHee OETOHUPOBAaHUE: POEKTOB MPOU3BOJICTBA PAOOT, TEXHOJIOTHYE CKUX KaPT, TEXHUYECKUX
peryiaMeHTOB U T.IL.

MeTtonudeckuii JOKYMEHT IpelHa3Hau€EH AJIsl IPOEKTHBIX U CTPOUTEIBHBIX OpraHU3aluil U CIEeHaIUCTOB-
CTpOUTENEH, 3aHIMAFOIINXCS BOTIPOCAaMU IPOU3BOACTBA OETOHHBIX PadOT B 3MMHUX yCIIOBHSIX.

MeTtonndeckuiit TokyMeHT paspaboran corpymaukamu 3AO « [ THUMOMTII» - xaHmuaatamMu TeXH. HayK
B.I1. Bomoguasm u FO.A. KopBITOBEIM.
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BBEJIEHUE

K 3umHeMy OeTOHHMPOBaHHIO OTHOCATCS PaOOTHI, BHIONHSEMBIE MpPH CPEAHECYTOYHOH TemIeparype
HapY»XHOTO Bo3ayxa Hke 5 °C U MUHUMaNbHON cyTouHO# Temmnepatype Huxe 0 °C. CuuTtaeTcs, 4To 3uMHEe
OeTOHHpOBaHME MOXET MPOM3BOMUTHECA NpU Temieparype Bo3myxa mo muHyc 40 °C. Ha mpaktuke 3umHee
OGeToHMpPOBaHUE OCBOCHO JI0 TeMrepaTypsl Munyc 15 - 20 °C.

i Habopa 6eTOHOM HEOOXOIMUMOM MPOYHOCTH BBHIONHSIOT CIIEIHATEHBIE MEPOIIPUSATHS TIO TIONTOTOBKE U
MIPOU3BOICTBY OETOHHBIX pabOT B 3UMHEE BpEeMsI.

Jns 3uMHETO OETOHHMPOBAHHS NMPUMEHSIOT CHEeUAIbHbIE OETOHBI C XUMHYECKIUMH TPOTHBOMOPO3HBIMH H
IUIACTU(QUIHUPYIOIMH T00aBKaMHU.

[Ipn BeIMOMTHEHNH PabOT MPOTPEBAIOT CBEXKEYIOKEHHBIN OSTOH PazIHMYHBIMH CIIOCO0aMH C NMPUMEHEHHEM
BOZISIHOTO T1apa, HarpeToil BOJBI MU 2IEKTPOIHEPTUH.

CBexeyloKeHHBIH OSTOH IMpenoXpaHSIoT OT MOTEPh TEIJIOTHl (METOJ TepMoca), YKpBIBas pa3IWIHBIMU
YTEIUTUTENIIMH (MaTaMH, ITOKPBIBaJIaMH, TOJIOTHUIIIAMH).

Oco0ble MepoIpHATHS, B YaCTHOCTH IO YTEIUICHUIO Pa0OuMX OpraHOB W OETOHOBOAOB, OCYIIECTBIISIOT MIPH
MOATOTOBKE MAIlIMH U TEXHOJIOTUYECKOTO 000pYyIOBaHUSA K 3MMHEMY OETOHHUPOBaHHUIO.

OcHOoBHOE TpeOoBaHWE TIPH BBHINOJHEHWH 3WMHET0 OETOHMPOBAaHWS 3aKIIOYAeTCs B CO3JaHHHU



OaronpUATHBIX YCIOBHH IS MPHOOpETeHNsT OETOHOM B KOPOTKHH CPOK HEOOXOMUMOH MPOESKTHON TIPOYHOCTH.
MaccuBHBIE MOHOJUTHBIE KOHCTPYKIMH ((PyHIaMEHTHBIE IUTMTHI W ONIOKM) C MOAYJIEM ITOBEPXHOCTH
oxnaxeHust My oT 2 10 4 GeTOHHPYIOT CITOCOOOM TepMoca ¢ IPUMEHEHHEM OBICTPOTBEPACIONINX LIEMEHTOB,

YCKOpHTeJIeH TBEPACHHS U IIPOTUBOMOPO3HBIX U IACTU(OHUIIMPYIOINX J0OABOK.

KoHcTpykIuu (KOJOHHBI, OJOKH, CTEHBI) C MOIYJIEM ITOBEPXHOCTH OXJXKICHHUSI 4 - 6 OCTOHHUPYIOT
crocoboM TepMoca ¢ NPUMEHEHHEM MpeIBapHUTEIbHOTO IO0TpeBa OETOHHOM CMeCcH, HarpeBaTelIbHbBIX
HPOBOJOB U IperoIeil onanyOKu.

OTHOCHTENBHO TOHKOCTEHHBIE KOHCTPYKIIUH (IIEPETOPOIKH, IEPEKPBITUS, CTEHBI) C MOIYJIEM ITOBEPXHOCTH
oxjaxnaeHuss 6 - 12 OETOHMPYIOT YNOMSHYTHIMH BBIIIE CIOCOOAMM C NPUMEHEHHEM HarpeBaTelIbHBIX
MIPOBOZIOB, TEPMOAKTHBHBIX THOKMX MOKpBITHH (TAI'TI), rperomux mrockux anemenTos (I'O11).

B maHHOM JOKyMEHTE pacCMaTpUBaeTCs CIOCO0 3MMHEr0 OETOHMPOBaHMS C IPUMEHEHUEM HarpeBaTesIbHbIX
MIPOBOOB. DTOT CIIOCOO0 MMEET psAA NMPEUMYIIECTB MO0 CPAaBHEHHWIO C HAarpeBOM BOISHBIM IapoM, ropsden
BozIoH, MH(ppaxkpacHbIM oOmydeHueM. O¢P(PEeKTHBHOCTh crocola IOBBILACTCS B COYETAaHUH C APYTHMH
YIOMSHYTBIMA ~ BBIIIE MEPONPUATHAMH W TpHEMaMH 3UMHETO OETOHHPOBAHHA: HCIOIB30BAaHHEM
BBICOKOKJIACCHOTO O€TOHAa € XHMMHYECKUMM J00aBKaMH, yTEIUIUTENEd, MOATOTOBKOM MaIluH U
TEXHOJIOTHYE CKOTO 000PYAOBaHHUS.

IIpumeHeHne HarpeBaTeIbHBIX MIPOBOIOB MO3BOJIIET BO3BOAUTE 3[AaHUS M COOPYKEHHS, HE OTINYAIOLIAECS
10 CBOEH IPOYHOCTH OT BO3BOAUMBIX B JIETHUI NIEPUOJ,.

Hacrosimmii TOKYMEHT COOEpKHUT METOIUYECKHE PEKOMEHJAIIMM U TPHMEPBI, KOTOPHIE IO3BOJSAIOT
oAOHpaTh croco0b! paboT (PEKUMBI, TPHEMbI) I MaTepUabl I 3UMHETO OETOHUPOBAHUSA JJIsI KOHKPETHOTO
00BEKTa CTPOUTENILCTBA, C YUETOM MECTHBIX YCJIOBUH M O0COOCHHOCTEH CTpPOMTENbHOM opranm3anuu. Beibop
crocoba paboT W MarepuajoB TPOW3BOAWTCS Ha CTaaud pa3paboOTKM MPOEKTa IPOM3BOACTBA pabdoT
(TEXHOJIOTUYECKUX KapT), COTNIACOBBIBAETCS € 3aKa3UMKOM U YTBEPHKAAETCS B YCTAHOBIEHHOM TOPSIKE.

HacTosimii 1OKyMEHT HEOOXOOMM He TOJBKO Uil pa3pabOTKH YHNOMSHYTOH BBIIIE TEXHOJOTHYECKOH
JOKYMEHTAIlMM, HO MOKET OBITH IOJIE3eH IIPU JMLEH3UPOBAHWU CTPOMTENILHOM opraHuM3anuu (GUpMBI) Ha
MIPOM3BOJCTBO JAHHOTO BHJa PabOT, IpH CepTU(UKALNU CUCTEMBI YIPABICHHUS KauyeCTBOM, IPU aTTEeCTAIMH
Ka4eCcTBa 3UMHET0 OCTOHUPOBAHUS.

B 0oCcHOBY mOKyMeHTa MOJIOKEHBI HAay4YHO-MCCIe0BaTenbckue padotsl, BomonHeHHsle B IHUMOMTII 1 B
IpYIHMX WHCTUTYTaX CTPOUTENBHONH OTpaciy, a Takxke O0O0O0OICHNEe OIbITa 3UMHETO OETOHMPOBAHUS
POCCHUICKHX CTPOUTENBHBIX OpraHUu3anuil.

Ilpu pa3paboTke NOKyMEHTa HCIOIb30BaHbl HOPMATUBHBIE M METOAMYECKHE JOKYMEHTHI, OCHOBHBIE H3
KOTOPBIX IPHUBEICHBI B pasene 2.

1 OBJIACTb IPUMEHEHUS

JIOKyMEHT pacmpoCTpaHseTCs Ha 3MMHEE OCTOHHPOBAHWE C MPUMEHEHHEM HArpeBaTEeIbHBIX IPOBOIOB
MOHOJIUTHBIX JKEJIe300€TOHHBIX CTPOUTEIbHBIX KOHCTPYKIMH (IUIMT, CTeH, NEpPEKPBITUH, KOJOHH M T.IL),
UMEIOIIIX MOAYIh IOBEPXHOCTH OxJaxaeHus 4 - 10, Ipu CTpOUTENHCTBE M PEMOHTE KHIIIBIX, OOIIE CTBEHHBIX U
MIPOM3BOJICTBEHHBIX 3[JAHUI U COOPYKEHHH.

3uMHEee OETOHMpOBAHHE C MPUMEHEHHEM HArpeBaTeIbHBIX IMPOBOJOB IMPOU3BOAUTCS IPH TEeMIIEparype
OKpY>KaloIero Bo3ayxa, Kak mpasuiio, 10 muHyc 20 °C.

JIOKyMEHT HWCTONB3yeTcsl UIsl pa3paboTKU MPOESKTOB MPOU3BOACTBA PadOT (TEXHOJOTHYECKHUX KapT), HpU
cepTUUKAMK  MOHOJIMTHBIX  JKEJIEe300€TOHHBIX KOHCTPYKIMA W  JMIIEH3UPOBAaHUH  OpTaHU3aIHi,
BBITTOTHSIIOIINX 3UMHEE OETOHUPOBAHUE.

[lpumeHeHnne  JOKyMEHTa  CHOCOOCTBYeT  OOECHEYeHHIO IPOSKTHOH  MPOYHOCTH  MOHOJIHMTHBIX
JKeTe300€ TOHHBIX KOHCTPYKIIUHA, BO3BOIUMBIX B 3UMHHX YCJIOBHUSIX.

2 HOPMATUBHBIE U METOJUYECKHUE JOKYMEHTBI

CHull 3.03.01-87. Hecymue u orpaxiariiye KOHCTPYKIUH.

CHull 12-01-2004. Opranu3zanusi CTpOUTEIbCTBA.

CHull 12-03-2001. bezomacHocTh Tpyaa B ctpoutensctBe. YacTs 1. O6mue TpeGoBaHMs.

CHull 12-04-2002. bezonacHOCTh Tpyna B cTpouTenbCcTBE. YacTh 2. CTpOUTEIbHOE MTPOU3BOJICTRO.

IF'OCT P 12.4.026-2001. CCBT. llgeta curHampHBIC, 3HAKH OC30MMACHOCTH W pa3MeTKa CHUTHAJIbHAS.
Hasnauenune u mpaBuia mnpumeHeHHs. OOmMe TeXHHYECKHE TpeOOBaHUS U XapaKTePUCTUKU. MeTonsl
WCTIBITAHUH.

I'OCT 12.4.059-89. CCBT. CrpoutenabcTBo. OrpaxaeHus 3aliuTHbIe HHBeHTapHbIe. OOIHe TEXHHYECKHE
YCIIOBHSI.

T'OCT 23407-78. OrpaxkacHusi WHBEHTapHbIC CTPOUTEIBHBIX TIUIOMIAJIOK W YYaCTKOB TPOU3BOICTBA
CTPOUTEITHFHO-MOHTAXHBIX pa0oT. TeXHUYECKHE YCIOBUSL.

T'OCT P 52085-2003. Omany6Oka. O01ue TeXHU4eCKUE YCIOBUSI.

PykoBozcTBO 110 MPOM3BOACTBY OETOHHBIX PaOOT B 3MMHHX YCIOBUSX, palioHax [lanmsHero BocToka, Cubupu
u Kpaitnero Ceeepa/[THUMOMTII I'occtpos CCCP. - M.: Crpoiinzaar, 1982.




PexoMeHmamum 1O 3IEKTPOOOOTPEBYy MOHOIMTHOTO OETOHa U Kejle300eToHa HarpeBaTelbHBIMU
nposogamu/ [ ITHUMOMTII T'occtpost CCCP. - M., 1989.

3 OBIIME ITOJIOKEHUSA

3.1 HarpeB GeroHa OCYIIECTBISETCS TEIUIOTOH, BBIIEIIEMON AIEKTPUYECKUMH IMPOBOAAMH C BBICOKHM
OMHYECKHUM CONPOTHBIICHUEM IIPH MOAKIIIOYEHUH UX B ceTh. HarpeBarenbHble IPOBOIa MOTYT OBITh 3aJI0KEHBI
HETIOCPEACTBEHHO B MACCHB MOHOJIUTHOM KeJle3006 TOHHOI KOHCTPYKIIMH JUI HarpeBa €€ U3HyTPH.

HarpeBarenbHble NpoBOIAa YKJIAIBIBAIOT TAKXKE MEpel apMaTypHbIMH M ONAlyOOYHBIMH paboTamu B
TIECYaHBIN CII0I MM B OETOHHYIO MOATOTOBKY ISl IPEIOTBPAIICHUS 3aMep3aHUs TPYHTOBOTO OCHOBAHUS MPH
OCTOHHUPOBAHUH (PYHIAMEHTOB.

3.2 HarpeBarenbHbIe MPOBOAA 3aKIAABIBAIOT TaK, YTOOBI HE HAHECTH MEXAHWYECKHUX MOBPEKICHUN HX
U30JSIVM U HE BBI3BaTh TEM CAMBIM KOPOTKOTO 3aMBIKaHUSI TOKOHECYILEH >KHUIIBI C apMaTypoi, CO CTaJbHOU
OMayOKoil MK ¢ APYTMMH METAJUINYECKUMH AETaJISIMHU, YTO MOXET MPOU30UTH B MPOIECCaX ONMATyOOIHBIX U
apMaTypHBIX PaboT, a TaKKe YKJIaJK1 OETOHHOH cMecH.

KoHTakTHBIE COETMHEHNS TPOBOJIOB BHIOIHSIOT TUNIOTHBIMH, HICKPEHNE B KOHTAKTaX HE JIOMyCKaeTCH.

3.3 HarpesarenbHble NpOBOAA MOAKJIOYAIOT K CETH IIOCJIE IOJHOM NPOEKTHOM 3aJMBKH B OHAyOKy
O6eToHHOW cMmecH. PekoMeHayeTcs mpeaycMaTpuBaTh MOAKIIOUEHHE K CETH MPOBOJOB, KaK MPaBHUJIO, B HOUHOE
BpeMsI C IIEJIBI0 COKPAILEHHs PAcX0J0B, JOIMYCKas IEPEPBIBBI JO 7 U B MX NEKTPOIUTAHUHU B THEBHOE BPEMSL.
JmUTeIHOCTh TIEPEPhIBOB 3aBUCHUT OT TEIIOAKKYMYJISITOPHBIX CBOMCTB 0€TOHA, MACCHBHOCTH KOHCTPYKIIWH,
TOJIMHBI YTEIIIIUTENS, TEMIIEPATyphl BO3LyXa H yCTaHABIUBACTCA ONBITHBIM ITIyTEM C TIOMOLIBIO CTPOUTEIBHON
nabopaTopum.

IIlutanue HarpeBaTeNbHBIX IPOBOJOB OCYIIECTBIAETCA OT 3IeKTpuueckod cetw 220 B (mpu ycioBum
3a3eMJICHUS apMaTypbl) WM OT aBTOHOMHBIX MCTOYHHUKOB ITUTAHNS, HAIPUMED, AN3ETb-T€HEPaTOPOB.

3.4 PexxuM TepM0o0OpaboTKu OeTOHA OMpeessieTces], Kak IPaBuiIo, IPH CIEAYIONMX OrPAHNUCHHUSX.

Pa3HocTh MeXIy TemrmeparypaMu Bo3ayxa M Harpertoro 6etona mpuaumaercs 10 50 - 60 °C u ne 6omnee 95
°C.

CkopocTh HarpeBaHHs O€TOHA JJsI KOHCTPYKLHUH C MOIyJIeM IMOBEPXHOCTH OXJaxjeHus 4 - 6 u 7 - 10
JI0OJKHA OBITH He 0oJiee, COOTBETCTBEHHO, 6 1 10 °C/u.

Bpewmst n3oTepMudecKoro BeIAEpKUBaHNS O€TOHA MPHHUMAETCS 10 HECKOIBKUX CYTOK.

CKOpOCTb OCTBIBAaHMSI VIl KOHCTPYKIMH C MOJYJIEM ITOBEPXHOCTH OXJakAeHus 4 - 6 u 7 - 10 noymxHa OBITH
He 0oJiee, COOTBETCTBEHHO, 3 1 5 °C/u.

PasHocTh TemMmepaTypsl HapyXKHOTO ciiosi OeToHa ¢ K03 PHUIMEeHTOM apMHUPOBAaHUS OKOJIO 3 % M BO3AyXa
IpH pacnaixyOKe Ui KOHCTPYKIMH ¢ MOAYJIEM INOBEPXHOCTH OXJaxJIeHUs 4 u 5 momkHa ObITh HE Oolee,
cootBeTcTBeHHO, 30 1 40 °C.

3.5 Pexumbl HarpeBaHus, HW30TEPMHUUYECKON BBIAEP)KKH U OCTBIBaHHSA OETOHA TOANEPKUBAIOT
aBTOMAaTUYECKHU ITyTEM HCIIOJIb30BAHUS JATYUKOB TEMIIEPATYpPbl, BCTPAUBAEMBIX B OETOH, 1 aBTOMAaTH4€CKOTO
YCTPOMCTBA, TOAKIIOYAaEMOIO K CHJOBOMY OOOpYZOBaHMIO. ABTOMarTH3alMsg IIpOIecca IO3BOJSET
ONTHMH3HUPOBATh PEXUM TEPMOOOpaOOTKM OETOHa M IOBBICUTH KadeCTBO OETOHMPOBaHMS, CIIOCOOCTBYET,
KpOME TOTO, 5KOHOMUH IIEKTPOIHEPTuu 110 25 %.

3.6 OmnanyOka 1 apMaTypa ZOJDKHBI OBITH OUHMILIEHBI OT CHEr'a M HaJle[u, HallpuMep, IPOAYBKOM M3 IIUIAHTa
TOPSTYHUM BO3IAYXOM.

VioxxkeHHble (HAMOTaHHBIE Ha apMaTypy) HarpeBaTelIbHbIe IPOBOJA TAKXKE CIEAYET IPEAOXPAaHATh OT CHera
n Haseau. M3-3a TastHMA CHera M HaJeIu B MpOliecce HarpeBa 0eTOHa YBEIMYMBAETCS BOIOCOAEPIKAHUE, MOTYT
BO3HUKHYTb KaBEPHBI, CBUILH, IOJIOCTU B OETOHE, YTO HEJIOITYCTUMO.

3.7 TepmooOpaboTka OeToHa aiIsl KOHCTPYKIMH BHYTPHM 3JaHHH W TIOA3EMHBIX (PyHIAMEHTOB IOA
obopynoBaHue 0e3 TMHAMUYECKUX Harpy30K IPOU3BOIUTCS O TeX IIOP, T0Ka OETOH He HaOepeT NPOYHOCTh:

- 0€3 IPOTUBOMOPO3HEIX J00aBOK - He MeHee 5 MIla;

- C IPOTHBOMOPO3HBIMHU N00aBKaMu - He MeHee 20 % MPOeKTHOM MPOYHOCTH.

TepmoobpaboTka GeToHa 06€3 MPOTHBOMOPO3HBIX JOOABOK ISl APYTMX KOHCTPYKIMH 3aBHCHT OT Kjacca
0eToHa M MPOM3BOAMUTCS 10 HaOopa OETOHOM NPOYHOCTH, IPUBEACHHOM B Tabnule 1.

Tabnuna 1
ITpounocTts 6eToHA, % MPOEKTHON, B KOHCTPYKITHSIX
MepEeMEHHO 3aMepP3aloIMX U
Knacc 6etona MOJIBEP>KEHHBIX aTMOC(EepPHOMY p OTTANBAIO P N BLLM C Npe/IBapUTEIILHO
BO3JIeiiCTBUIO e HaIpsHKEHHOU apMarypoil

BOJIOHACKHIIIEHHOM COCTOSIHUHT

B7,5 - B10 50

B12,5 - B25 40 70 80

IB30 1 BbIe 30

3.8 ApmarypHble B onaidyOoyHbIe paOOTHI Ha CJICAYIOIIMX BBIIIE 3aXBaTKaX, a TaKke JApyrue paboThl Ha
CBEXXEYIOKEHHOM OeTOHE pa3pelraeTcs BRITOTHATE ociie Habopa mpodHocty He MeHee 1,5 Mlla.



PacueTnas Harpy3ka Ha OETOH JOIyCKaeTcs IMocie Habopa UM MTPOEKTHOH IPOYHOCTH.

3.9 PacnanyOka HeHArpyKEHHBIX KOHCTPYKIIHH MOXKET MPOU3BOIUTHCS IpHU Habope OETOHOM CliieayroIiei
MUHUMAaJIBHON NPOYHOCTHU:

- BepPTUKAJIBHBIX (M3 yCIoBUs coxpaHeHus Gopmer) - 0,3 Mlla;

- TOPM3OHTANIFHBIX W HAKJIOHHBIX B mTposete: 70 6 M - 70 % , 6omee 6 M - 80 % IpOEKTHOM MPOIHOCTH.

Bpemst pacnanyOku HarpyKeHHBIX KOHCTPYKIIMH OIPENENIeTCsl PacueToM W YKAa3bIBaeTCS B IPOCKTE
MIPOM3BOJICTBA PAOOT.

3.10 HarpeBarenbpHble MPOBOAA, OCTaBIEHHbIE B OETOHE, MCIOJB3YIOT B JajdbHEHIIEM MPU DKCILTyaTaruu
COOpY)KEHHWH, HalpuMep, Ui TpOrpeBa CTEHOK pe3epByapoB, TPyOONPOBOAOB M TOHHENEW, IOJOB B
JKUBOTHOBOJYECKUX U IPOMBIIUICHHBIX MOMEIICHHUSX, IPOEIKEH YaCTH MOCTOB M YYACTKOB JIOPOT, TPOTYapOB
JUTS TIPEAOTBPAILICHHS TOJI0JE 1A,

3.11 B cocTaB paboT 3uMHET0 OETOHUPOBAHKS BXOJIAT:

OpraHm3aiis ydJacTKa pabOT C YCTAaHOBKOH TpaHC(OPMATOpHOW ITOACTAHIINH, WHBEHTAPHBIX CEKIHI
ANIEKTPOPA3BOJAKH, OTPaXJACHUS H T.II.;

HaBUBKA, KPEIUICHNE U MTOACOeINHEHNE K TPaHC(HOPMATOPHON MOACTAHIIMY HarpeBaTeIbHBIX IPOBOJIOB;

ykaagka ['O11 v Tenaou30aAIMOHHBIX TTOKPHITUN Ha OTKPBITHIE IIOBEPXHOCTH;

obecrieueHue (KOHTPOJb, OOCITy>KMBaHME) paObOThl HarpeBaTeILHOTO OOOPYAOBaHMS M 3aJaHHOTO pPEeXHMa
TepMooOpadOTKH OeTOHA.

3aTparhl AMEKTPOIHEPrHH HA TEPMO0bpadoTKy 1 M3 coctassor 70 - 80 KBT-u.

3atparhl Tpyaa Ha BBITOMHEHHE YKA3aHHBIX BBIIIE PaGOT COCTABISIOT 4 - 7 wen.d Ha | M3 GetoHa. PaGoTs!
BBITIOJIHAET OpUraja (apMaTypIivKy, OETOHIIMKH, DJICKTPUKH) B COCTaBe U3 4 - 6 pabouux.

4 IOAI'OTOBKA K 3UMHEMY BETOHUPOBAHUIO

K SUMHEMY 6CTOHI/Ip0BaHI/I}O CICOYCT MOATOTOBUTL: 3UMHIOIO 6CTOHHYIO CMECh, HAarpeBaTC/IbHbIC ITPOBOAA U
CHJIOBOEC O60py,IlOBaHI/Ie, TCIUIOU30JIINUOHHBIC MATCPHUAJIbI, aBTOOETOHOHACOC M 66TOHOBO,I[.

4.1 3umHss 0eTOHHAS CMeCh

4.1.1 Ins 3uMHel OETOHHOM CMECH Cle[yeT NMPUMEHATh NOPTIAHALEMEHTH H HEXXelaTelIbHO LEMEHTHI C
0OoJBIIMM  COEp)KAaHMEM MHHEPANBHBIX JO0aBOK, KOTOPBIE MEIJIEHHO TBEPACIOT IPU IOHIKEHHBIX
TeMIIeparypax.

Pacxon memenTa B 3uMHEH OSTOHHOW CMECH JOJDKEH OBITH TOBEHIMNIEHHBIM B TIPEJENiax JOIMycKa (He MeHee
300 - 400 xr/m3). IIpu 9TOM CIIEQyeT YYUTHIBATh, YTO M3OBITOK LEMEHTA (M BCIICACTBHE STOTO DK30TEPMIs)
OmMOKN B PeXUME TEPMOOOPAOOTKH OETOHA NMPHUBOIAT K €T0 MEPEerpeBy M K OpaKky 3MMHEro OETOHHPOBAHUSA -
00pa30BaHMIO TPEIINH.

N30651TOK BOMBI B 3MMHEM OeTOHE O0JIee BPEACH, YeM B OOBITHOM.

3amonHuTen OeToHAa - [IeOEHOYHBIE CMECH - JIOJDKHBI OBITh (PpaKIMOHHWPOBaHBI W TMPOMBITHI,
HCIIONIb30BaHUE TIECYaHO-TPABUIHHON CMECH HE MOXET OBITh PEKOMEHIOBAHO ISl 3MMHETO OETOHA.

4.1.2 lns npuganus OETOHHOH CMeCH HEOOXOAUMBIX TUIACTHYECKHX U MOPO30YCTOHYUBBIX CBOHCTB BBOIST
mIacTU(GUIHUPYIOMKE W MPOTUBOMOPO3HBIE MOOABKH, KOTOPHIE CIOCOOCTBYIOT TaK)Ke DKOHOMHHW IIEMEHTa U
SHEpropecypcoB. lIpUMeHSIOT clieAylomme MPOTUBOMOPO3HbIe n00aBku: HUTpuT Harpus (NaNO,), cmecu
xiopuctoro Kambiust (CaCl) u xmopuctoro Harpus (NaCl), xmopucroro xamsitust (CaCl) u HUTpHUTa HATpUA
(NaNO,) u gpyrue cmecu. KonmyecTBO BBOJMMBIX B OETOH NPOTHBOMOPO3HBIX J00aBOK B pacyere Ha
0e3BOAHYIO CMECh B TIPOIICHTaX MAacChl BOABI 3aTBOPCHUS NPUHUMAIOT B 3aBHCHMOCTH OT JOIYCTHMOM
TEeMITepaTyphl OCTHIBAHUS W Hadasia oborpesa 6eToHa (Tadmuua 2).

TabGnuma 2
Jomyckaemas TeMIeparypa KonngecTBo MpoTHBOMOPO3HBIX 100aBOK, % MAaccChl BOZIbI 3aTBOPEHHUSI
ocTbIBaHUs OeToHa, °C CaCl + NaCl CaCl + NaNOp NaNO»
-5 0+4 2+2 6
-10 0+5 3+3 10
-15 1+5 6+6 16
-20 3+7 9+9 20

W3 tabmuipst 4.1 BUAHO, YTO BBeJieHHWE B OETOHHYIO CMECh, HAIPHMEP, XJIOPUCTOTO HATPHUS WM HUTPUTA
HaTpUsl B KOJWYECTBE, COOTBETCTBEHHO, 5 W 10 % Mmacchl BOIBI 3aTBOPEHUS IMO3BOJSECT IOIMYCTHTH TIPU
TeMIIepaType Bo3myxa, Hampumep, -15 °C octeiBanue OetoHa mo -10 °C, mocje 4ero HayaTth €ro Harpes.
Beenenue mo6aBKM yBEIMYUBAET JOITYCTUMOE BPEMS TPAHCIIOPTUPOBAHUS, YKIAIKN M YIUIOTHEHUS OETOHHOMN
cMecH.

4.2 HarpeBarejbHble NPOBO/Ia U CHJIOBOE 000PYI10BaHHE

4.2.1 JIns ykjaaKd B MacCHB MOHOJMTHOW KOHCTPYKIIMH C IIEJbIO MPOTpeBa €€ M3HYTPH HPHUMEHSIOT
HarpeBaTellbHble IpoBoJa M3 cTanbHOM mnposonoku Mapok [THCB, IIOCXII, IIOCXBII, a Ttakxe



TpaHcasuuoHHsle nposoaa Mapok [1BX, TITDK u ITPCIL.

Hawnbonee ocBoeHBI B 3MMHEM OCTOHMpPOBAHWHW HarpeBarelibHble TpoBoga mMapku [THCB, nunametpom 1,2 u
1,4 MM C TETUIOCTOMKOM 3JIEKTPOU3OIISILIMEN U3 TOJUBUHIIIXJI0pUIA TONIMHOM 0,8 MM.

Jns 3aknaaku B onmanyOKy MM MHBEHTAPHBIA HArpeBaTENbHBIN IJIOCKUN 3JEMEHT AJISl MporpeBa OeToHa
CHapyXH TPHUMEHSIOT HarpesarenbHble kKadenmn mapok KHPIIB, KHPIIOB u npyrue ¢ BBICOKHM OMIYECKAM
CONPOTHUBIICHUEM.

TexHUYeCKne XapaKTePUCTUKN PEKOMEHIyeMbIX IIPOBOJOB 1 Kaleel mpuBeAeHsI B Tabnuie 4.3.

B kauecTBe TOKONPOBOJSILEH Kbl OOBIYHO MCIIONB3YETCS CTaIbHAS IPOBOJIOKA quameTpoM 1 - 3 mm. Jlns
M3O0JISIIMH TPOBOJIOB B OOBIYHBIX YCIOBHSIX MPUMEHSIOT ITOJIMMEPHBIE TEPMOCTOHKHE TIEHKH TOMIUHOHN 0,5 -
1,0 MM, BeiAepkuBatonme HarpeB jo 170 - 180 °C. IlpoBoma ¢ wH30JAIMEH W3 CHIMKOHOBBIX U
(TOPOTITACTOBBIX MaTepraoB BBIIEPKUBAIOT JIIUTEIBHBIA HarpeB 10 TeMmneparypsr 170 - 220 °C.

Tabnuma 3
Juamerp xuiel, |[duamerp npoBona,| Temneparypa nposozna Ha JneKTpuecKoe
Mapxka ’ ? o o CONPOTHUBIIEHUE >KUJIBI IPU
MM MM Bo3ayxe pu 20 °C, °C 20 °C, Om

TTHCB 1,2 2,8 80,0 0,14
TTOCXII 1,1 3,4 60,0 0,14
TTBXK 1,4 3,0 60,0 0,1

[1TDK 1,8 3,4 70,0 0,07
KHPIIB 1,8 5,6 80,0 0,53
KHPIIOB 1,8 6,4 80,0 0,53

4.2.2 TlutaHne HarpeBaTeJbHBIX NPOBOJOB OCYIIECTBISETCS OT CETH WIH OT aBTOHOMHOTO WCTOYHHKA,
Hanpumep, An3eib-reaeparopa. [IponsBoautcs normwxkenne HanpsbkeHus ot 220 B no pabouero 3naueHus 24 -
120 B. HUcnonb3yroTes pas3auduHbie TOHMKatomwe Tpanchopmatopsl: Macisabie (TMOA-50, TMOB-63), cyxue
(TC3U-2, 5Y2), cBapounsle. Hanbonee mmpoxo nMpruMeHsSeTcsl KOMITJIEKCHAs TpaHC(OpMaTOpHas MOACTAHIINSA
KTIITO-80-86/Y1 ma 6a3e tpanchopmaropa TMTO-80/0,38-V1, ocHamieHHass OJOKOM aBTOMAaTHYECKOIO
perynaupoBanus Temneparypsl APT-2 s tepmooOpaboTku OeToHa.

TexHUYeCKHEe XapaKTePUCTUKH, pEKOMEHTyeMbIe 1S BEIOOpa TpaHchopMaropa, IpuBeAeHH B Tatmnuile 4.

Tabnuna 4

Hanpsokenue Ha Bxoze, B Hanpspkenue Ha Bbixoze, B MonmocTts, KBT Macca, xr, HE Oostee
380 120, 100, 85, 70, 60, 50 50 500
380 120, 100, 85, 70, 60, 50 65 600
380 95, 85, 75, 65, 55, 45 80 700
380/220 180, 140, 100, 70, 50, 35 90 450

4.2.3 Jlna noaxirodeHus TpaHchopMaropa K CETH UCIOJNB3YIOT Kabenw, Hampumep, Thma KPIIT 3x25 +
1x16.

JUIsl MOAKIIIOUYEHUs] HarpeBaTeNIbHBIX MPOBOAOB K CEKLUAM 3JIEKTPOPA3BOAKH HCIHOJIB3YIOT MPOBOJ THIIA
AIIP, a cexiuii anmekTpopa3BoaKkH K TpaHchopmaTopy - kabenu, Hanpumep, KPIIT 3x50. IIpu aTom mpuMeHSIOT
WHBEHTapHbIE IEPEHOCHBIE CEKIIUH AIEKTPOPA3BOAKH.

4.2.4 Jlng nmoayiepkaHust ¢ TOYHOCTHIO +2 °C 3aJaHHOTO peknMa H30TepMHUUECKOM TepMooOpaboTkn GeToHa
HNPUMEHSIOT CUCTEMbI aBTOMAaTHKH, HapuMep, onok-npucraBky APT-2 x tpanchopmaropy TMOB-63, xoTopast
AaBTOMaTUYEeCKH OTKJIIOYaeT (BKIIOYaeT) TpaHcGOpMaTop MO CHUTHATY TEPMOAATYMKA, IOMEIIEHHOTO B
HarpeBaeMblii OETOH.

4.3 Teny10M30JISIIUOHHbIE MATEPUAJIBI

4.3.1 B xadecTBe TEIJIOM30JIALMOHHBIX UCIIOJIB3YIOT pa3HOOOpa3Hble MaTepHabl, Hanbojaee NpUMEHseMble
U3 KOTOpBIX MpuBeAeHb B Tabmuie 5. KoaddummeHnTts! Teruonepenaun oONpeneieHbl NMPH HOPMaIbHOU
BIQXHOCTH, C IUICHOYHBIM MOKpeITHEM. Kosdduimentsl Temonepenayn IOKa3pIBalOT — YIydIIEHHUE
TETUIOM30JIAIIMOHHBIX CBOWCTB MareprajoB MPH yMEHBIIEHUH CKOPOCTH BeTpa oT 15 m/c. 13 Tabnmums! BUAHO,
4yro Hanbonee 3PPEKTUBHBIM U3 NPUBEICHHBIX TEIUIOM30JIILMOHHBIX MAaTepPHaJIOB CIEAyeT CUMTaTh IUINTHI U3
neHorutacta (IIXB). Tak, ko3¢ duimeHT Temnonepenays IUIUTHI W3 MEHOIIIacTta TommmHoW 120 MM mpu

oTcyTCTBHE BeTpa cocTasiseT K = 0,3 B1/(M2-°C) i ABISeTCS HANMEHBIINM U3 IIPUBEICHHEIX B TAOIHIE 5.

Tabnuna 5
Kosddunment ternonepenaun K, Br/(m2-°C), npu
Teron30IANOHHBIE MaTEPHAITBI CKOPOCTH BETpa, M/C
0 5 15
[Tenomtact (ITXB) Toimmuo#i 120 Mmm 0,3 0,4 0,5
Ok cocHoBble TommpHoNH 100 MM 0,7 0,8 0,9
[ 11 THI MUHEpaJIOBaTHBIE TOJIIMHON, MM:
60 0,9 1,1 1,2




50 1,0 1,3 1,4
IInak TomumHo# caost 150 Mm 1,3 1,8 1,9
Jlocku nepeBsIHHBIE TONMHOMN, MM:

40 2,0 3,6 4,0

25 2.4 5,2 6,0

4.3.2 B kauecTBe yTEIUTUTENS JJIs1 OTKPBITBIX OCTOHHBIX MOBEPXHOCTEH KpoMe MPHUBEICHHBIX B TaOmuIe 5
MPUMEHSIOT TakKe KEpaM3WT, TMEPIUT, COBEIUTOBBIC IUTUTHl, TOPQPOIUTUTH, KAMBIIIUT ¥ JPYTHE
TETUIOU30JIAIUOHHBIE MaTePHAIIBL.

Ji1s yTerieHus IUTOB OMaTyOKH MOXET OBITh TIPUMEHEHA 3aJTUBHAS TeTUIOU30JISIIIHSI Ha OCHOBE, HATIPUMED,
MIEHOTONIMypeTaHa U (eHoIIacTa.

OTH Ke TETUION30IIIIMOHHBIE MaTepUATBl UCITONB3YIOT IS YKPBITHS METAJUTMYE CKOTO KapKaca omaryOKu u
pebep, KOTOpbIe SBISIFOTCS, KaK U3BECTHO, «MOCTHKAMH XOJIO/IA.

4.4 ABTO0CTOHOHACOC ¥ 0€TOHOBO/

4.4.1 llogrotoBka pabounx oOpraHoB aBroOeTOHOHacoca (OyHKepa, APYTHMX Y37I0B) M O€TOHOBOAA
3aKJII0YAETCs, IPEKAE BCETO, B YTEIJICHUH UX TEIIOU30IALMOHHBIMU MaTepUalaMy. Y TEIJICHUE JOJKHO OBITh
TaKuM, 4TOOBI IIOTEPH TEIUIOTHI OETOHHOI CMECH IpH 3arpy3ke ee B OyHKep, TPaHCTIOPTHPOBAHUH M YKIIAJKE B
onanyOKy ObUIM MUHUMAaJIbHBIMU U 00€CIIeUNBAIIN 3aJaHHYIO IIPOSKTOM TEMIIEPATypy CMECH IIPH YKJIAJIKE.

Bynkep aBroOeTOHOHAcOCa PETYISIPHO OYMINAIOT U 3AIIMINAIOT OT CHETa M BETpa.

B psane ciyuaeB (HampuMmep, IpH TeMIlepaType HapyXHOTO Bo3myxa 0 MuHyc 5 °C, npu OEeTOHHPOBaHUH
BTOPOCTEINEHHBIX KOHCTPYKIIHI) aBTO-0ETOHOHACOC MOXKET MCIIONIb30BaThCsI 0€3 3MMHEH MOATOTOBKH, TO €CTh B
JIETHEM MCIIOJIHEHUH.

4.4.2 TloaroToBKa K 3UMe APYTHX OPraHOB, Y3JOB M arperaroB aBTOOETOHOHACOCA BBIMOJIHAETCS BO BpeMs
CE30HHOTO TEXHHYECKOIo OOCIYy)XKMBaHHS, B COCTaB KOTOPOTO BXOIT PEIVIAMEHTHBIE OIEpaluH 110 3aMEHe
Macesl W pabodmMx >KHJIKOCTEH, PerylupOBOYHBIE W JpPYyTHe OINepanuu Mo obecrnedeHuio OecrepeOorHoN
paboTHl aBTOOETOHOHACOCA 3UMOM.

4.4.3 Ilepen magamoM paboTel aBTOOETOHOHAcoca (TPAHCIOPTHPOBAHUS W YKJIAIKH OCTOHHOH CMecH)
0eTOHOBOJ MPOTPEBAIOT TEILIBIM BO3AYXOM, 1aAPOM HIIU ropsideii BOTOM.

Ounctky OyHKepa aBToOeTOHOHacoca M OETOHOBOAa Iocie paboThl MPOM3BOIAAT TEeIUIOW Bomoil. Bomy,
OCTABILYIOCS [IOCJIC OYUCTKH, IIONHOCTBIO YAAISIOT.

4.4.4 B HauanbHBII MOMEHT paboThI aBTOOETOHOHACOCA TEMIIEpaTypa ITyCKOBOTO PAacTBOpPAa M OETOHHOM
CMeCH, 3aII0JHHUBIIEH OETOHOBO/, JOJDKHA OBITh He Hike 30 °C.

Temmeparypa GeTOHHOWH cMecH B Ipolecce YKIaJKH J0DKHA COOTBETCTBOBATh TEMIIEpaType, 3aJaHHOM
HPOEKTOM.

Ilpn yrennenHoM OeTOHOBOIE OITyCKaeTCs HENpenHaMepeHHas OCTaHOBKa aBrobeToHoHacoca 10 30
MuHYT. [Ipu Gonee muTeabHON OCTaHOBKE HEOOXOIMMO yIaIuTh OETOHHYIO CMECh U3 OETOHOBOAA.

5 TEXHOJIOTUSI TEPMOOBPABOTKH BETOHA

5.1 [Jlo Hayama pa0oT MO YKIJaJKe HArpeBaTeNIbHBIX IPOBOJOB JOJDKHBI OBITh 3aKOHYEHBI, KaK IpPaBHIIO,
omaxyOouHBle W apMaTypHbIe paboTel. B psne ciygaeB ykiiaJKy HarpeBaTelIbHBIX MTPOBOAOB II€NIECOO0pa3HO
MIPOM3BOIUTH OJHOBPEMEHHO C apMaTypHBIMH U OTIAITyOOYHBIMH PaOOTaMHU.

B cocTaBe 3uMHEro OETOHMPOBAHUS BHIOIHSIOT CJIETYIOINIHE MTOATOTOBUTEIBHBIE 1 OCHOBHBIE PabOTHI.

BEIMONHSAIOT TOATOTOBUTENBHBIE PA0OTHI 0 OpraHU3aluy padOYero MecTa U OCHAIICHHUIO eT0 CPEJCTBAMU
Tpyla ¥ TEXHOJIOTHYECKUM O0OpyIOBaHHEM, IO CO3JAaHMIO O€30MacHBIX YCIOBHI Tpyda. YCTpauBaioT
orpaxeHne pado4ero Mecra, IPOBOISIT CHTHAIM3AIMIO U OCBElIEHHE. YCTAHABIMBAIOT Ha POBHOW TBEpIOU
IUIOIA/IKE CHJIOBOE OOOpYZOBaHME W BIOJHb 3aXBaTKM - CEKIUH JJeKTpopa3Boaku. llogkirodarot
HarpeBarellbHbIE TIPOBOJIA K CEKIIHSIM DJIEKTPOPA3BOJIKH, a CEKIIHH - K TpaHC(hopMaropy.

OcHoBHBIE pabOTHI 3UMHET0 OETOHMPOBaHUSA (TEpMOOOpabOTKa GETOHA) MPOM3BOAATCA MTOCIE 3aBEPIICHUS
0eTOHOYKJIaOUHBIX paboT. OTKPHITEIE IMOBEPXHOCTH OETOHA YKPHIBAIOT THIPOU3OJALMOHHON TUICHKOM,
TETUION30JIAIIHOHHBIM MaTepPHAJIOM H MTOAAIOT HANPSDKEHNE HAa HarpeBaTelIbHbIE IIPOBOJIA.

5.2 TepmooOpaboTka OeToHa COCTOMT W3 Tpex (ha3: HarpeBaHHE, H30TePMHYECKOE BBIACPKHBAaHUE MPU
TeMIlepaType HarpeBa M OCTBIBaHHME. PexxnM TepMooOpaboTKM ompenenseTcd C yd4eToM OrpaHHYeHHi,
W3JIOKEHHBIX B paszaene 3.4.

HarpeBanne OeToHa MOXET MPOM3BOMUTHCS, Kak mpaBmio, mo 70 °C, mo He Oomee 80 °C, mambomee
palMoHAIBFHON CUHMTAETCS AJIs MPUMEHAEMBIX OSTOHOB Ha TOpTIaHAIIEMEeHTe TeMieparypa HarpeBanus 40 - 50
°C.

CpenHss CKOpoCTh HarpeBaHus 6ertona cocraniser 4,0 - 5,0 °C/u.

N3otepmuueckoe BBIAEPKMBAHUE 3aBHCHT OT TEMIEpaTyphl HarpeBa OETOHa M OMpenenseTcs Mo rpaduxy
Habopa MPOYHOCTH OETOHA U3 YCIIOBHS MOJTYYCHHUS 33IaHHON B MPOEKTE MPOYHOCTH (CM. pazzuen 5.13).

CkopocTb ocTeIBaHuS OeToHa 00brdHO MpuHUMatOT 2,0 - 3,0 °C/u.

5.3 Jlns obGecnieueHust py TaHHOHM TeMIlepaType Hapy>KHOTO BO3yXa M CKOPOCTH BeTpa 3aJaHHOTO pexXrmMa



TepMOOOPaOOTKY KeIe300e TOHHOW KOHCTPYKIIMH, XapaKTepu3yeMol MOIyJIeM MOBEPXHOCTH, KIIacCoM OeToHa
C U3BECTHBIM pACXOIOM IIEMEHTa, TEMIIeparypod YJIOKEHHOr0 B ONalTyOKy O€TOHa, Mo mapamerpamM
UMEIONHUXCS ONMATYOKH ¥ YTEIUTUTEIS, MPOBOJOB M CHIOBOTO OOOPYIOBAaHUS OIPEACISMIOT 3JICKTPHUUECKUE
napaMeTpsl HarpeBa OeTOHa: KOA(P(GUIMEHT Terionepeaadn, YISIbHYI MOIIHOCTh HarpeBa OETOHHOMW
KOHCTPYKIHH, JTIMHEHHYIO 3JICKTPUUECKYIO HArPY3KY, IIar U JUIMHY TPOBOJIOB.

5.4 Koadpdunument termonepenaun K onpeaeisroT mo Ttadmuie S (B TOM YHCiEe ¢ MOMOIIBIO JUHEHHOMN
WHTEPIOJIAIAN WA SKCTPATIONSIINHN ) W 110 (hOpMyIIe

1

(a% § Zf—: + 1/ax)

J (1)

rae oy, = 2,1 - 3,2 Br/(M2-°C) - k03 pHUIHEHT epeIadl TeIIOThl OT ONaTyOKH H3TydeHHEM;

0; = 0,015 - 0,1 M -ToNIWHA CIIOS TETUION3OJISIIMOHHOTO MaTepuaa;

2;=0,02 - 0,8 Br/(M2-°C) - K03} pUIHEHT TEIIOMPOBOAHOCTH TEIION30AIIMOHHOTO MATEPHAIA;

0oy = 20,0 - 43,0 Br/(M%°C) - ko3 ULMEHT mepejadn TeIIoThl KOHBEKIHEH: IPH CKOPOCTH BETpa 10 5 M/c
oy = 20,0 Br/(m2-°C),

npu 10 m/c o, = 30,0 Br/(m2-°C),

mpu 15 M/c o, = 43,0 B1/(M2-°C).

[Ipumeps! pacuera K npuBeeHs! B pasneie 6.

5.5 Vnuenbnas MmommHOCTh HarpeBa OCTOHHOW KOHCTPYKUIHMHM Pyy ONpPEIEseTCs OTHOLICHHEM OOLIeH
MOIIHOCTH P HarpeBa K HarpeBaeMoi Iuiomaan 6eTOHHON KOHCTPYKINH. Onpenensercs: yneabHasi MOIHOCTb,
HeoOXonMuMasl JUIA HarpeBa OSToOHA JO 3aJaHHON TeMIleparyphbl. YmeiabHas MOIIHOCTh 3aBHCHUT OT Pa3HOCTH
TEeMIEpaTypsl HarpeBaHus OeToHa U HapykHOro Bo3myxa A7, °C, MaCCHUBHOCTH HarpeBaeMoO KOHCTPYKIIHH,
XapaKTepu3yeMoi MOIyJIeM OXJIaXJaaeMol TOBEpXHOCTH My, OT KodddunueHta Temonepenadn K u
colep)kaHus lieMeHTa B OeTOHHOM cmecu /].

Teoperndeckn pa3HOCTh TeMIIEpaTypbl HarpeBaHHs OeToHAa W HapykHOro Bo3ayxa A7, °C, Moxer
coctaBmate oT MuHyc 40 1o mmoc 80, To ecth 120 °C; mpakTH4eCcKH 0OHa cocTaBisieT oT Munyc 20 mo mitoc 50,

10 ecth 70 °C. Moaynp oxjiaxkJaaeMol MOBEPXHOCTH MMEET NMPAaKTUUEeCKOe 3HaueHue B auanazoHe ot 4 go 10

M_l; B 3TOM JHAIIa30HC HAXOAATCA THUIIOBBIC (bYH,Z[aMeHTHLIe IIJINTBI, KOJIOHHBI, IOJIbI, CTCHbBI U IECPCKPBLITUA.

Koaddunuent teronepenadun B 3aBUCUMOCTH OT BHUJA MPUMEHSIEMBIX TEIUIOM30JIAIIMOHHBIX MAaTepUAsoB, a
TaKXe TOJIIMHBI U KOHCTPYKIUH yTeIUIUTeNel, CKOPOCTH BETpa U3MEHSETCs B IIMPOKKX mnpenenax: ot 0,2 1o
6,0 Br/(M2-°C); I YTeILUICHHBIX WMTOB omanybku oH He mpesbimaer 3,0 Br/(M2-°C). Tak Kak TBepIcHHE
OeToHa - TIporecc SK30TEPMUYECKHH, TO 4eM OoJjblle IeMEeHTa, TeM MeHbIIe TpeOyeTcs sJIeKTpudecKas
MOIIHOCTb Jyisl HarpeBa OeToHa. Tak, Ipu yBEeIMUYCHUH COIACPKAHUS [IEMEHTa B 3UMHEH OCTOHHOW CMECH B JiBa
pasa (c 200 10 400 kr/m>) moTpeGHAsS yaeNbHAS MOIIHOCTb HATPEBAHHS COKDAIIACTCS IPH MPOYHX PAaBHBIX
yeaosusix ¢ 960 g0 600 BT/MZ, TO eCcTb Ha 37 %.

3aBUCHMOCTh YJAEJIBFHOW MOIIHOCTH HarpeBa 0ETOHAa OT PacCMOTPEHHBIX IapaMeTpoB OblIa yCTAaHOBJIECHA
SKCTIEPUMEHTAIFHO U MPEJICTaBIIeHa B BHJIe HOMOTpaMMEI (puc. 1).
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Pucynox 1 - Homorpamma aJisi onpefesieHus yieJdbHOH MOIHOCTH HATpeBa 0eTOHA

[Ipumeps! onpeneneHus yaeapHOH MOITHOCTH HarpeBa OE€TOHa 0 3TOM HOMOTpaMMe IPUBEIEHBI B pa3zaeie
6.
5.6 JIuHeliHas 31eKTpUYecKas Harpy3Ka Ha MPOBOJA p ¢ JUAMETPOM CTaIbHOU TOKOHecylien »xuisbl 0,6 - 3,0
MM YTOYHSETCS 3KCHEPUMEHTAIbHO M3 MHTEpBaia: Il apMUPOBaHHBIX KOHCTpykuui 30 - 35 B1/M™, nms
HeapMupoBaHHBIX 35 - 40 Br/m. Ilpu nuueitHO#N 3mexTpuueckoil Harpyske Oomee 40 Bt/mM Temmeparypa
nposona npessimaer 100 °C, 4To NPUBOAUT K CTPYKTypHBIM HApyLIEHUSM B OCTOHE M YMEHBIICHHIO €IO0
npouHoctd. Kpome Toro, MoxeT OBITH HapylleHa JIEKTPOM3OJISILNS NMPOBOAA M MOXKET HMPOM30IMTH KOPOTKOE
3aMBbIKaHHE Ha apMaTypy U 3aKJaJHble JAETallu.
5.7 llar m mMHA TPOBOAOB JOJDKHBI CO3JAaTh TAKyI0 IUIOTHOCTh MX YKIAAKH, KOTOpas oOecredyuBacT
HEOoOXOIMMYIO PABHOMEPHOCTh HarpeBa 0eTOHA B KOHCTPYKIIHH.
Iar mpoBomoB b onpeaemsroT o popmyine

b=1(Pyylp +1). )

JnuHa TpOBOIOB B 3aBUCHUMOCTH OT JIMHEHHOM 3JEKTPUYECKOM Harpy3kd, JAuaMeTpa IPOBOAOB
(ToKOHECYyIIel KUIIbI) U pabovero HampsHKeHUsS MOXKET ObITh OPUEHTHPOBOYHO OMpeJelieHa 0 HOMOTPaMMe
puc. 2 1 yTodHeHa 1o (opMme U pa3MepaM KOHCTPYKIIHH.

Iar npoBonoB BeiOMpaeTcs u3 uHTepBana 50 - 150 mm. Ji1si KOHCTPYKIUI, KOHTAKTHPYIOLIUX C TPYHTOM,
mar MoxkeT ObITh TIpuHAT 150 - 200 MM. B CTBIKax 3€MEHTOB, B MOUIMBKAX IO KOJIOHHBI M 000pyIOBaHHUE, B
MECTHBIX 3aJIeJIKax Iar IpoBOIOB COKpAIIArT 10 25 - 70 MM.

JlmrHa TPOBOJIOB IOJKHA OBITH KPAaTHON BBICOTE CTEH, KOJIOHH, (PYH/TaMEHTOB U IIMPUHE ITEPEKPBITHH.

[Ipumeps! onpeaenenus mara u JUIMHBI IPOBOJIOB IIPUBEACHEI B pa3zaee 6.
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Pucynok 2 - Homorpamma 11 onpe/eieHusl JVIMHbI Harpeparejei

5.8 HarpeBarenbHble IPOBOJA pPa3sMEIAOT, KaK I[PaBUIO, IYTEM BEPTUKAIBHON HABUBKUA C IIOMOIIBIO
«pOraTKW» Ha apMaTypHbIE CTEP>KHH, paMbl, Kapkac. J[i1 rOpH30HTaJIbHONH HaBHBKM NPH OETOHHPOBAHUU
MEPEKPHITH TpeOdyeTcs NONMOTHWTENbHOE KpPEeIUIEHHEe MPOBOJAA, YTOOBI HE JOMYCTUTh €T0 MPOBHCAHUS IPH
yKJIagKe OeToHa.

B 3aBuCHMOCTH OT TONIIMHEI OETOHA IPOBOJ] Pa3MENAaloT B OMH MJIH HECKOJIBKO PS/IOB.

CxeMbl HAaBUBKH HarpeBaTeJbHbBIX IPOBOIOB B THIIOBBIX KOHCTPYKIMSAX 3AaHUM (B CTEHaX, B IEPEKPHITUSX, B
cTonbuarsx (PyHIaMEHTax, B KOJOHHAX) MOKa3aHbI Ha pHC. 3.

HarpeBartenbHbli IPOBOA pa3MEIIAIOT, KaK MIPAaBUIIO, MEXy apMaTypod U ONalyOKOH, YTOOBI HE CMECTUTH
WY He J1e()OpMHUPOBATh €T0 P YKJIaaKke OeToHa.

IIpoBox pexoMeHIyeTCsl Tak)Ke HaBUBATh IPEABApUTENIBHO HA MHBEHTAPHBIC MIAONOHBI U3 JEPEBSIHHBIX
OpyckoB ceaenreM 70x50 MM ¢ mpomMIaMy WU Ha MAOIOHBI U3 CTANBHBIX (ITOJIMMEPHBIX) PAMOK.

ITocne HenmpepbIBHOW HAaBUBKH IPOBOZA ¢ MHBEHTAPHOIO OapabaHa uyepe3 pacyeTHOE KOJIUYECTBO IHETENb
(0o60poTOB) AenmaroT BBIBOABI MpoBoxa. HaBuBKa mpoBozma BEITOMHSETCS ¢ HaTsKeHHEeM He Ooiee 5 krc. Ilpum
nepern0ax IpoBOoAa Ha YyIIax IOX IPOBOI YKJIAABIBAIOT IPOKIAJKM M3 IOIUMEpoB (pyOepouna,
OUTYMUHH3MPOBAHHON OyMaru u T.I1.) U AOTIOJTHUTETEHON 3JEKTPOU30IIAIIH.

a) f)




a - B CTEHAX; 0 - B IEPEKPHITHSX; 8 - B CTOI0UATHIX PyHAaMEHTAX; & - B KOJIOHHAX
Pucynox 3 - HaBuBKa HarpeBaTeJbHbIX IPOBOAOB B TUIIOBLIX KOHCTPYKIUAX

[IpoBox kpemar K apmarype MSTKOW BSI3alIbHOH IMPOBOJIOKOM JUaMETpoOM He MeHee 1,2 MM, OTpe3KaMu
HarpeBaTeNlbHOTO  TMPOBOJA, IOJMMEPHBIMH IITaratoM ©  (QUKcaropaMd TakK, 4YTOOBI COXPAaHUTH
AIIEKTPOU3OIISIIIUIO U HECMEIAEMOCTb.

Ha xoHmBI HarpeBaTenpHOTO TIPOBOIA TPH Harpyske MeHee 25 Bt/M HazmeBaloT TpyOKM W3
MOJMBUHWIXJIOPHUAA, MOJUATUICHA WIM APYIroro MOJUMEPHOTO Marepuaia, KOTOPBI mpexymnpexaaeTt
oOropaHre U30ISIIUN U 3aMbIKaHue Ha Maccy. [Ipu Oompineit Harpys3ke ycTpaumBarOT OTBOJIBI HATPEBATEIHLHOTO
nmpoBoga / ¢ MOMOIIbI0 MOHTaXHOTo TpoBojma 2 ceueHuem 3 - 4 MM? u3 GeToHa 3, KoTophIe OOBIYHO
pacmoararoT ¢ OJHONH CTOPOHBI KOHCTPYKINH (pHC. 4).

[lepen ycraHOBKOI omanxyOku (OETOHUPOBaHHEM) MPOBOJA IIPOBEPSIOT METOMMETPOM HAa OTCYTCTBHE
3aMBIKaHUS Ha Maccy.

Pucynox 4 - BoIlBoa npoBoIoB U3 6eToHA

5.9 JIns koMMyTaIlii HarpeBaTeIbHBIX IPOBOOB MIPUMEHSIIOT KaOEIBHBIA OTBOJ CO CTAHAAPTHBIM Pa3beMOM
WIIM MTHBEHTapHBIE CEKIIUH IEKTPOPA3BOJKH U3 IBYX-TPEX IIHMH, K KOTOPHIM MOACOETUHSIIOT OTBOJIBL.

MHBeHTapHas ceKIus AIICKTPOPA3BOIKKM M3 TpeX IHMH TMOKa3aHa Ha puc. 5. Ha cTolikax / ykpermieHbl Tpu
LIMHBI 2 U3 CTAJIbHBIX MOJIOC HUPUHON 40 MM U TOMIIUHON 3 MM. {7151 KpeTuieHUsI HarpeBaTesIbHbIX MIPOBOOB
MpeayCcMOTpeHbl 00aThl 3 ¢ pe3nboii M6. KaGenbHbIi 0TBOJ C pazbeMoM 4 MpeaHa3Ha4YeH IS MOIKIIOUYSHUS
CEKIIMU JJIEKTPOPa3BoOIKU K TpaHchopmaropy. KabenbHBIH 0TBOA 5 CIIy)KHT JUIS TONKIIOUEHHS CIeIyIomen
CEeKITHH.

Pucynok 5 - UnBeHTapHas! ceKIUsI JIEKTPOPA3BOAKH LISl
KOMMYTALIMH HATPeBaTe/IbHbIX IPOBOI0B

5.10 /Ins yrutoTHEHUS YIOKEHHOTO OeTOHA TOMMMHON 10 250 MM ¢ OOMHOYHOHN apMaTypoi U TOJIIMHOHN A0
120 MM ¢ ABOMHOHN apMaTypo ciellyeT IPUMEHSTh IIOBEPXHOCTHbIE BUOPATOPEI.

IIpu Oomnpmieil TommMHE CI0A MPUMEHSAIOT IIyOMHHBIE BHOpaTophl. [ yrutoTHeHHs GeTOHA B CTHIKaX M
I'yCTOAPDMUPOBAaHHBIX KOHCTPYKIMSAX HPUMEHSIOT pPa3IM4Hble HAacaJKl W HAKOHEUYHHKH Ha IIIyOMHHbIE
BUOpaTopel. PexuM ymIOTHEHHS IODKEH OBITh TakWM, YTOOBI HE TOBPEIUTH H30JIALNH, HE JOMyCTUTH
CMeLIeHNs U 00pbIBa IIPOBOIOB.

5.11 Kontpons 3a pexuMoM TepMooOpabOTKM OETOHa MPOU3BOAUTCS C MOMOIIBI0 TEXHUYECKHUX
TEpMOMETPOB M (WIM) AATYMKOB TEMIIEPATyphl, BCTABIAEMBIX B OCTOHHYIO cMech. [laTdMku Temmeparyphl
MO3BOJIIIOT AaBTOMAaTHYECKH PEryIupoBaTh pEXHM TepMooOpaboTkm OeroHa. JlaTdMku Temmeparypsl
YCTAHABIMBAIOT M3 PACUETA OJMH HA 6 M JUIMHBI KOHCTPYKIHH W Ha 50 M2 IIOBEPXHOCTH GETOHA, I Ha 3 M°
6eToHa.

YcTraHOBKa JaT4rKa I0Ka3aHa Ha puc. 6.
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Pucynox 6 - TepmonaT4uk B HarpesaeMoM O0eToHe

B Geronnyro cmech / MeXIy MpoBOAaMy 2 BCTaBISIIOT TIEHAT 5 M3 TOHKOCTEHHOH METAITMYeCKOU TPYOKH.
B nenan 3anuBaeTcs HEMHOTO MHIYCTPUAIBLHOTO Macia 6. JlaTank TemmnepaTypsl 4 yCTaHABIMBAIOT B ICHAT U
MOAKIIIOYAIOT K CHUCTEME aBTOMAaTHYECKOTO PETYIHPOBAaHUS TEMIEpaTypHOTO peXHMa WIH K TEepPMOMETPY.
Oo0orpeBaeMblii OETOH MOKPHIBAIOT YTEILTUTEIEM 3.

5.12 OtkpbITBIE TOBEPXHOCTH YIUIOTHEHHOTO OETOHAa YKPBHIBAIOT YTEIUIMTENEM M3 TETUIOW3OJSIIHOHHBIX
MatepuanoB (cM. pasaen 4.3), Kak MpaBuiio, MOKPhIBAJIAMU | (WJIM) ITMTAaMHU TOJIMHON 10 80 mMMm. Jls muToB
ormayOKu MOXXeT OBITh MIPUMEHEeHa 3ajJMBHAs TEIUIOM30JISNNS, HallpuMep, Ha OCHOBE MeHononnypeTana. [Ipu
HEOOXOJMMOCTH TPUMEHSIOT YHHBEPCAJIBHYIO TPCIOLIYI0 OCHACTKY: VKJIAJIBIBAIOT TPEIOIUE IUIOCKHE
3IIEMEHTHI C TIPOBOJIOYHBIMH 3J1eKTpoHarpesaressiMu (I'D11) ninn tepmoakTBHBIE THOKHE MTOKpbITUS (TAT'TI).

Brimycku apmarypsl 3206 TOHUPOBAHHBIX KOHCTPYKIMNA CJIEAYeT YKPBITh U YTEIUIUTh Ha BBHICOTY (AJHHY) HE
MeHee yeM Ha 0,5 m.

YTemnstoT Bce pebpa onamyOKu, B TOM YHCIE IPOMEKYTOUHBIE, SIBISIOMINECS «MOCTUKAMHE XOJIO/Ia.

VYTemmrens B onagyOKe U YIOKEHHBIH Ha OTKPBITHIE TIOBEPXHOCTH OETOHA JIOJKHBI OBITh OJMTHAKOBBIMH 110
TEIUIOU30JISILIMOHHBIM CBOUCTBAM.

CkopocCTh OCThIBaHMS OETOHA MOIEPKUBAETCA B 33/IaHHBIX IpeJiesiaX MMyTeM MepPHOIUIeCKIX BKIIOUSHHN
oz pabouyro Harpy3ky Ha 0,5 - 0,6 4 HarpeBaTeIbHOTO MPOBOJIA.

5.13 HabGop mpounHoct OeToHa Ha CXXaTHe NpPEIBAPUTEIBHO OIEHHWBAIOT MO (aKTHUECKOMY PEXUMY
TepMOOOPaOOTKH, Ui YETOo CTPOST €XKEeCYTOUHble rpaduKH HM3MEHEHHs TeMIeparypbl OSToHa B Ipolecce
BBIJICPKMBAHHUS M COTIOCTABIISIOT X C KOHTPOJIBHBIMH TpaduKaMu Habopa MpOIHOCTH.

Ha puc. 7 mnoka3aHbl KOHTpOJIbHbIE TpaduKd sl ompejaeicHUs Habopa NPOYHOCTH OeToHa Ha
MOpPTIaHALIEMEHTE akTUBHOCTBIO He MeHee 400. V3 puc. 7 BUAHO, 4TO MPU U30TEPMUYECKOM BBIICPKUBAHUU,

Hampumep npu temneparype 20 °C B Teuenue 6 cyt, npouyHocTh Oetona coctaBut 70 %, B TeueHue 22 Cyt
0eToH HabepeT MOIHYTO MTPOYHOCTE.
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Pucynox 7 - IlpouHocTb 6eTOHA B 3aBHCUMOCTH OT TeMIepaTyphbl U
MPOIOJIKUTEILHOCTH BblIeP:KUBAHMS

IIpouHocTh GETOHA B OTBETCTBEHHBIX KOHCTPYKIHMAX ONPENEIIIOT 1a00paTOPHBIMU METOAAMH 110CJIE CHATHSA
onaxyOKu (Hampumep, YIbTPa3ByKOBBIM, HCTIBITAHHEM 00pa3lioB Ha C)KaTHE U T.I1.).



5.14 Texnomorusi 3uMHeTO0 OETOHMPOBAaHHUS CTHIKOB B COOPHBIX JKEIE€300€TOHHBIX KOHCTPYKIHAX HMEET
CIeYIOIIMEe 0COOCHHOCTH.

[lonocTe cTBIKa MOATOTaBIMBAIOT: OYMINAIOT OT CHEra M HaJeOH, OTOrPEBAalOT C MOMOIIBLIO, HAIpUMep,
TpyOuateix Harpeparenerr (TOH) mo temmeparypsl He Hmke +5 °C. Bmecro otorpeBa CThIKa A0 3TOU
TeMITepaTyphl JIOMyCKaeTCs YKIaAbIBaTh MPEBAPUTEIHHO Pa30rpeTyio OETOHHYIO CMeCh. TerooTaaqa cMecH
JIOJDKHA O0ECIeUnTh OTOIPEB CTHIKA 0 YKa3aHHOW BhINIE TeMIleparyphl. [IpoqomKUTeIsHOCTD YIUIOTHEHUS
0eTOHHOW cMecH BHOpaTopaMy yBEITMYMNBAIOT HE MEHEE YeM Ha YETBEPTh 110 CPABHEHHUIO C JIESTHUM BPEMEHEM.

B GetoHHyl0 cMech Ui CTBHIKOB MOTYT OBITh BBEACHBI MPOTHBOMOPO3HBIE MOOABKH, Macca KOTOPBIX
npuHuMaetcs 710 12 % macchl emMeHTa.

6 ONPEAEJTEHUE TAPAMETPOB TEPMOOBPABOTKH BETOHA B TUITIOBBIX
KOHCTPYKIUUAX 3JAHUU

Hmxe Ha mpumepe ompeesieHus mapamMeTpoB TepMooOpaboTkn GeTOHA B THITOBBIX KOHCTPYKIMSX 3[aHHUM
(KOJIOHH, CTEH M IEPEKPBITHH) HM37aracTcsi METOAMKA, KOTOpas MOKET OBITh PEeKOMEHAOBaHA I pacdeTa
pekrMa TepMooOpaboTKy 6eTOHA B KOHCTPYKIHUAX JTI000H (hOPMBI M pa3MepoB.

PacuerHble mapaMeTpsl TepM0oOOpabOTKH OeTOHa, NPUBEICHHBIC B TaONMIAX, CIEAyeT HCIOIb30BaTh Kak
NpeaBapUTeIbHbIE U NMPHOMIDKeHHBIE. J[I1s1 OTBETCTBEHHBIX KOHCTPYKILHMH pacdeTHbIE HMapaMeTpsl MOAIeKar
YTOUHEHHMIO TI0 pe3ynbTaTaM J1a00paTOPHBIX UCTIBITAHUN 00pa3LoB 3MMHETO OCTOHUPOBAHUSL.

6.1 Kosionna

Beronnposanne (6eton kmacca B15, pacxon mementa 350 Kr/M°) KoJOHHBI ¢ pasmepamu AxBxC
(500%500%x7500 MM) TPOM3BOAUTCS B ONaTyOKe M3 JOCOK TONMIMHON 40 MM C MPUMEHEHHEM HarpeBaTeIbHOTO
nposona [THCB 1x1,2 u tpanchopmaroproit monctanimu KTIT 63-OBb.

YenoBust 06 TOHMPOBAHUS CIEAYIOIIHE:

TeMIeparypa OETOHHOH cMecH, YIOKEeHHOM B onainyoky, +15 °C;

CpeIHs TEMIIEpaTypa Hapy>KHOTO BO3AyXa B TeueHue cyTok -20 °C;

CKOPOCTB BeTpa 5 M/c;

TeMIIeparypa H30TepMHUIECKOro BeIepkuBaHusa 6eToHa +40 °C.

OmpeneneHne mapaMeTpoB  pexHMa TepMooOpaOOTKM  OeToHa  MPOW3BOAWTCS B CleIyromen
MOCJIEZIOBATEIEHOCTH.

[lpuHUMaeTcs, 4TO MOTEPH TEIJIOTHl Yepe3 TOPIbI KOJOHHBI HE3HAYHUTENLHBI (BEPXHUI OTKPBITHIH TOpeIl
YTEIUIEH MHHEpaJIbHON BaTON) U TIO9TOMY HE YIHTBIBAIOTCS.

Monynb OBEPXHOCTH OXJIAXKICHUS KONOHHBI M[; paBeH

My=F/V=150/1,87=8,0wm".

Kospdumuent rtemmonepenaun mpocku K Tpu CKOPOCTH BeTpa 5 M/c ompenenseM mno Ttabmune 4.4 u
npuranmaem K = 3,6 Br/(m2-°C).

Haxonuwm pasauiy Temrmeparyp HarpeToro 6eToHa M Hapy»KHOTO Bo3ayxa AT, KoTopas coOCTaBIseT

AT =40 - (-20) = 60 °C.

Heo0xonumyo yenbHyto MOUIHOCTb HAarpeBa NpoBoja Py, ONpeesnseM o HomMorpamme (M. puc. 1).

Mexny npsimbiMu 2 1 4 koddduuuenta Temmonepegadn K, Br/(M%-°C), IpOBOLMM BH3yalbHO MPSIMYIO,
paBayio 3,6 Br/(m%-°C).

Haxomum Touky nepeceuenus: npsmoit AT = 60 °C ¢ opaunaroir My = 8,0 Ml MOJYJISI TIOBEPXHOCTH
KOJIOHHBI. I3 3TOM TOYKH MPOBOAUM TOPU30HTANb A0 MEPECEUYCHUS ¢ YIOMSIHYTOW IpsIMoi, paBHOW K = 3,6
B1/(M2-°C).

OnyckaeM TepreHHKYIIAp W3 STOH TOUKH Ha MPSAMYIO pacxoza mementa ] = 350 kr/m>.

IIpoekiust TOIy4eHHOM TOYKM HA OPAMHATY YICIbHOW MOIIHOCTH HAarpesa MpoBoja ykaseiBaeT Py, = 320
Br/M2.

Ilar HarpeBareabHBIX IPOBOIOB (b) ornpeaensieM mo dhopmyse (2)

b=1/(Pyy/p + 1) =1/(320/33 +1) = 0,09 = 0,1 m,

rae p = 33 B1/M - yaenpHas Harpys3ka Ha MPOBOX M3 peKoMeHIyeMoro mHTepBana p = 30 - 35 Br/m mna
apMUPOBaHHBIX KOHCTPYKIIHUH.

JnHa npoBoaa L, HE0OXOIMMOTO JUTS HAaBUBKH 110 CXeMe pHC. 3, 2 Ha apMaTypHBIH Kapkac ¢ maroMm 10 cwm,
COCTaBIIsIET

L=2(A+B)C/b=2(0,5+0,5)7,50,1 = 150 m.

Janee mo HoMorpamMme (cM. puc. 2) nmogOupaeM JIMHY Harpesarells, OMnM3Kyro K kpatHoit 150 m, u pabouee



HaTpsHKCHHE.

Mexny kpuBbiMu 1,4 11 1,1 MM 1uameTpa poBojaa d IPOBOIMM BU3yaJIbHO KPUBYIO, paBHYIO d = 1,2 MM.

W3 toukm Ha abcumcce yaenbHON Harpys3kd p = 33 BT/M mpoBoanM opAuHATy 10 TOYKH NEPECEYeHHus C
KpHUBOIi, 3aT€M M3 ATOM TOUKH IO TOPU3OHTATIH HAXOIUM TOUKY IepecedeHus ¢ kpuBoit d = 1,2 MMm. OnmyckaeM
MEPIIEHANKYISAP U3 3TOW TOYKM Ha KpHuBBIe pabodero Hampsbkenus U, B. IIpoexnnm Touek mepecedeHus: Ha
OpJIMHATY JTMHBI HarpeBaTesis MO3BOJISIOT Mo00paTh UIMHY Harpesareis /, M. Hanbonee Omu3kuM 3HaYECHUEM
ABJISIETCS JUTMHA Harpesatens 25 M mpu pabodeM HanpspkeHuu U = 55 B. TaknMm 00pa3oM, Ha OBEPXHOCTSX
OXJIKICHHS KOJIOHHBI YKJIaJbIBacTCs 6 HarpeBaresiel 1Mo 25 M KaK/ IbIid.

YnensHBIN pacxon npoBozaa (Ha 1 M3 6etona) coctasut 150,0/1,87 =~ 80,0 M.

Pexxum TepMo0oOpabOTKH OETOHA OINpeNeMM C y4eTOM PEeKOMEHIAalHi paszena 5.2 W MpH yCIOBUH, YTO
MpOYHOCTH OeToHa coctaBuT He MeHee 70 % Rjg. [IpomomkuTenbHOCTs HarpeBa MpU CKOpocTH Harpesa 4,0
°C/4 cocTaBisieT He MeHee 6 4, m3oTepMuueckas Boimepikka mpu +40 °C mo rpaduky (cm. puc. 7) - 60 4 u
OCTBIBaHHUSA 0 HYJIS IIpH cKopocTu ocTeiBanus 2,0 °C/4 - He menee 20 4.

AHaJIOTUYHBIe pacyeThl OBUIN BBITIOJIHEHBI IPU TeMmepaType Bosayxa -10 u -15 °C.

OcHoBHBIE TapaMeTpbl TEpMOOOPaOOTKH OETOHA B KOJIOHHE CBEJICHBI B CIIEAYIOUIYIO TaOnuIry 6.

Tabnuma 6

Temmeparypa YaenbHas MOIHOCTE | [[[ar marpesarens b, |[Inamerp nposoxa d,| Jlnuna narpesarens, [Hanpsokenue Toxa U,

Bo31yXa, °C Harpesa Py, Br/m?2 MM MM M B

1,1 20 48

-10 230 140 1,2 25 55

1.4 30 60

1,1 20 48

-15 280 120 1,2 25 55

1,4 30 60

1.1 20 48

-20 320 100 1,2 25 55

1,4 30 60

6.2 Ctena

BeronupoBanme (O6eron kimacca B15, pacxom mementa 350 KI/M3) CTEHBI ¢ pasmepamu  AxBxC
(3000%x500%x6000 MM) TTPOM3BOAMUTCS B MHBEHTApHOH cTajdbHOU omanyOke ¢ pazmepamu muta 2000%1000 MM,
YTEIUICHHOW MMHEPAJOBaTHBIMHU IUMTaMH ToamuHONH 60 MM. Jlms TepMooOpaboTKH OGeTOHA MpeyCMOTPEHBI
HarpeBatenbHbIi poBon [THCB 1x1,4 u tpanchopmartopras noactannus tiuna KTIITO-80-86 VI.

YenoBust 06 TOHMPOBAHUS CIEAYIOIIHE:

TeMIeparypa OETOHHOM CMeCH, YIOKEeHHOMH B onainyoky, +5 °C;

CpeIHs TeMIIepaTypa Hapy>KHOTO BO3AyXa B TeUeHHE CyToK -15 °C;

CKOpOCTB BeTpa 3 M/c;

TeMIIepaTypa H30TEPMUIECKOTO BEIIepKHBaHNA 6eToHa +45 °C.

OmpeneneHne mapaMeTpoB  pexuMa  TepMooOpaOOTKM  OeToHa  MPOW3BOAWTCS B CleIyromen
MOCJIEZIOBATEIEHOCTH.

[IpuHuMaeTcs, YTO MOTEPH TEIUIOTHI Yepe3 BEPXHIOI0 M HIDKHIOIO TOBEPXHOCTH CTCHBI HE3HAYUTEIbHBI
(BepXHAA OTKPHITAs TOBEPXHOCTh HAJEKHO YKPbITA TEIIOM3OSALMOHHBIM MaTepHalioM) M MO3TOMY HeE
YUUTBHIBAOTCSL.

Monyiib TOBEPXHOCTH OXJIaXACHUS CTEHbI M paBeH

My =F/V=39,09,0=4,3wm".
Koadpumment termnonepenaun K onanyoku onpenenanm 1o ¢popmyae (1)
K=1/(1ay, + Z5;/4; + 1/o,) = 1/(1/2,8 + 0,06/0,6 + 1/25) = 2,0 Br/(m?-°C),
e oy = 2,8 Br/(M2-°C) - ko3 GUIMEHT IIepe1aun TeIIoTH OT OHaTyOKH H3TyYeHUEM;
0; = 0,06 M - ToNIIMHA CII0S TETJION3O0JISAIIMOHHOTO MaTepuana;

;= 0,6 BT/(M?-°C) - K03 pUIMEHT TeIIONPOBOAHOCTH TEILIOM30JSILHOHHOTO MaTePHAIa;

0y = 25,0 Br/(M2-°C) - k03 DUIMEHT TIepeaun TeIIOoThl KOHBEKIHeil K CKOPOCTH BeTpa 3 M/C.

Haxomum pasHuily TemmepaTypbl HarpeToro 0eToHa u Hapy>KHOTO Bo3ayxa AT, KOTopasi COCTaBIsIeT
AT=45-(-15)=60 °C.

HeoOxoaumyo yzenbHyo MOLHOCT Harpesa OeToHa Pyy onpezessieM o HoMorpamme puc. 1.

Haxommm Touky mepecedenus npamoit AT = 60 °C ¢ opmunatoiit My, = 4,3 m™! Momyst moBepxHOCTH CTEHEI.
W3 370l TOUKM MPOBOAMM TOPU30HTAIB J0 MEpeceueHus ¢ mpaMoi ko3 puireHTa Teronepenadu, paBHou K



= 2.0 Br/(M2-°C).
OrryckaeM MepPreHANKYIISp U3 STOH TOYKH Ha MPSMYIO Pacxona meMenta I{ = 350 kr/m>.
. o _ 2
IIpoeKuys MOIyYEHHOM TOYKH Ha OPAMHATY Y/EIbHON MOLIHOCTH Harpesa ykassiBaeT Py, = 250 Bt/m~.
[ar HarpeBaTenbHBIX MIPOBOIOB b ompeaersieM 1o Gpopmyie (2)

b=1/(Pylp+1)=1/(250/34 + 1)= 0,12 m,

rae p = 34 B1/Mm - ynensHas Harpyska Ha npoBox d = 1,1 - 1,4 u3 pekomenayemoro uatepBana p = 30 - 35
Bt/M 1 apMUpPOBaHHBIX KOHCTPYKIIUH.

JuHa npoBona L, HeoOXomumast ijIsl HaBUBKH IO CXeMe pUC. 3, B HAa apMaTypHBIA Kapkac ¢ marom 12 cm,
COCTaBIISIET

L=24(C+ B)/b=23(6+0,5)/0,12 = 324 w.

Hanee mo HOMOrpamme puc. 2 moaOMpaeM JIMHY HarpeBaTeis, OMM3Kyro K KpaTHo 324 M, m pabouee
HalpsKEHHE.

W3 toukm Ha abcumcce yaenbHON Harpys3ku p = 34 B1/M mpoBoanM opauHAaTy 10 TOYKH NEPECEYEeHHUs C
KPHBOM, 3aT€M M3 3TOH TOYKH 110 TOPU30HTAIN HAXOAUM TOUKY IlepecedeHus ¢ kpuBoi d = 1,4 mm. Onmyckaem
MEPIEHANKYIAP U3 3TOW TOYKH Ha KpHBBIE pabodero HampsbkeHus U, B. IIpoexnnm Touek mepecedeHus Ha
OpAMHATY JUIMHBI HarpeBaressl IO3BOJIIOT MOAoOparTh ANMHY HarpeBarteis. HanGosiee ONu3KUM 3HaueHHEM
ABISIETCS JUIMHA Harpesatens 27 M npu pabodeM HampspkeHuu U = 58 B. Taknm 00pa3oM, Ha OBEPXHOCTSX
OXJIXKJICHUSI CTEHBI yKIapIBacTCA 12 HarpeBarenel o 27 M Kaxabli.

VrienbHbIH pacxo mposoga (Ha 1 M3 Getona) coctaBut 324,0/9,0 = 36,0 M.

Pexxum TepMo0oOpaboTKH OeTOHA OMpEeNeN UM C YIeTOM PEKOMEHIAIMi pasiena 5.2 W MpH YCIOBHUU, YTO
MpOYHOCTH OeToHa coctaBuT He MeHee 70 % Ryg. IIpomomkuTenbHOCTh HArpeBa MpU CKOpocTH Harpesa 4,0
°C/u cocraBiser He MeHee 10 4, m3oTepmuueckas BoiAepikka npu +45 °C mo rpaduky puc. 7 - 48 4 u
OCTBIBAaHUS 0 HYJIS IpH CKopocTu ocThiBarus 2,0 °C/4 - He MeHee 22 .

AHAJOTHYHBIC pacdeThl OBUTH BEITIOTHEHBI IIPH TemIieparype Bo3ayxa -10 u -20 °C.

Tabnuna 7
Temneparypa YaeneHas MOLHOCTE | [ITar HarpeBatens b, |[lnamerp npoBona d,| JlminHa Harpesarens, | HampsikeHne Toka
BO3MIyXa, °C narpesa Py, Br/m? MM MM M U,B
1,1 20 48
-10 230 140 1,2 25 55
1,4 27 58
1,1 20 48
-15 250 120 1,2 25 55
1,4 27 58
1,1 20 48
-20 320 100 1,2 25 55
1,4 27 58

OcHOBHBIE MapaMeTpbl TEPMOOOPAOOTKH OETOHA B CTEHE CBEJICHBI B CIICAYIOIILYIO Ta0mHIy 7.

6.3 IlepexkpbiTHE

Beronnposaunne (6eton kmacca B25, pacxon mementa 400 Kr/m3) mepexpsitisi ¢ pasmepamu AxBxC
(6000x6000x200 MM) TPOM3BOIUTCSA B ONayOKe M3 JaMHHHPOBaHHOH (aneps! TommmHoN 21 MM. OTKpbITas
MOBEPXHOCTh MEPEKPBITHS YTEIUISIETCS MHHEPAJIOBATHBIMU IUIMTAMHU TOJIMHOW 80 MM, TepMOAKTHBHBIMU
rudkumu okpeITAAME (TAT'TI) mmu rperonmmMy mrockumu anemenTamu (I'911).

Jliist TepMoo0OpaboTKK OeToHa MpeayCcMOTpeHbI HarpeBareabHbIi poBon [THCB 1x1,2 u TpancdopmaTopHas
noncTtannus tnna KTITTO-80-86.

YenoBust OSTOHUPOBAHUS CIIEAYIOIIUE:

TeMreparypa OETOHHOH cMecH, YIOKEeHHOH B onanyoky, +10 °C;

TeMIlepaTypa U30TepMUUYECKOTO BhIAep)KUBaHUs OeToHa +45 °C;

TeMIepaTypa Hapy>KHOTo Bo3ayxa: AHeM -16 °C, Housto -20 °C;

CKOpOCTh BeTpa 1,5 m/c.

Omnpenenenne  mapaMeTpOB  peXHUMa  TepMOOOpabOTKM  OETOHA  MPOWU3BOMUTCS B  CIICAYIOIICH
MOCJIEIOBATEIILHOCTH.

[IpuHUMaeTcs, 9TO OTepH TETIOTHI Yepe3 OTKPHITYI0 BEPXHIOIO MOBEPXHOCTH IMEPEKPHITHS HE3ZHAYUTEIbHBI
(HaJIe)KHO YKPBITA TEIUIOU30JSIIIMOHHBIM MaTePUAIIOM) M [TOTOMY HE YUUTHIBAIOTCSI.

Moyns TOBEpXHOCTH OXJIQXKICHHS TEPEKPBITUS M IpH 3TOM paBeH

My =F/V=408/72~6,0wm"

Koagppumment teronepenaun K onanyOku n3 TaMIHHPOBAHHOHN (aHepsI onpenenuM 1mo Gpopmyse (1)



K= 1/(1oy + E5:/7; + Vo) = 1/(1/2,8 + 0,021/0,4 + 1/20) = 2,2 Br/(m2-°C),

e oy = 2,8 Br/(M2°C) - k03¢ GHUIEEHT IIepeIaun TemIoTh OT ONaTyOKH H3TydeHHEM;
0; = 0,021 M - ToJIIIIMHA JTAMHUHHPOBAHHOW (haHEPHI;

4; = 0,4 Br/(M2-°C) - k03 YHIHEHT TEMIONPOBOIHOCTH TAMHUHHPOBAHHOM (haHEepEI;

0 = 20,0 Br/(M%-°C) - k03 HIHEHT [epeaaun TeIIoTh KOHBEKIHEH TP CKOpPOCTH BeTpa 1,5 M/c.

Haxomum pasnumy temneparypsl AT Harpetoro 0eToHa M CpefHEH TeMIlepaTyphl Hapy)KHOTO BO3[IyXa B
TeueHue CyTok (paBHa -18 °C), koTopas cocTaBiser

AT=45-(-18) =63 °C.
HeobxonnmyIo ynienbHy0 MOIHOCT Harpesa 6eToHa Py, onpeJieliseM 1o HoMorpamme puc. 1.

Haxomum Touky mepecedenns npsimoit AT = 63 °C ¢ opaunaroit My = 6,0 Ml MOJyJsl IIOBEPXHOCTH
nepekpbiTis. M3 3TOH TOUKM NPOBOAMM TOPH30HTadb OO IIepecedeHuss ¢ mpsAMoil kosdduuumenra
Teruonepeaaqn, papuoii K = 2,2 Br/(m?-°C).

OnyckaeM IepreHIHKyIISp U3 5TOM TOYKH Ha IPSAMYIO pacxoia memenTa L] = 400 kr/vo.

IIpoekuust IOIy4EeHHOM TOYKH Ha OPAMHATY Y/C/IbHON MOLIHOCTH Harpesa ykassisaeT Py, = 300 Br/m2.

Ilar HarpeBaTenpHBIX IPOBOIOB b ompexaersieM 1o dpopmyne (2)

b= 1/(Pyylp + 1) = 1/(300/34 + 1) = 0,10 m,

rre p = 34 B1/Mm - ynensHas Harpyska Ha npoBox d = 1,1 - 1,4 u3 pekomenayemoro uatepsana p = 30 - 35
Bt/M 11 apMUpPOBaHHBIX KOHCTPYKIIUH.

Jlnmraa poBona L, HeoOX0AUMOTO JUTS YKJIaIKH B HIXKHEM YPOBHE apMaTrypsl IO cxeMe puc. 3, 6 ¢ marom 10
CM, COCTaBIISIET

L=BAb+1)+A4=6(6/0,1 +1)+6=372 m.

Jlanee mo HOMoOTrpamMme puc. 2 MombupaeM JJHWHY HarpeBarelis, OMM3KYH K KpaTHOW JUIMHE TMPOBOJA, W
pabodee HampsHKEHHE.

Mesxny kpusbiMi 1,4 u 1,1 MM auameTpa mpoBoaa d IpoBOAUM BU3YaJbHO KPUBYIO, paBHYIO d = 1,2 MM.

W3 toukm Ha abcumcce yaenbHON Harpys3ku p = 34 BT/M mpoBoanM opJuHATy 10 TOYKH NEPECEYeHHUs C
KpHUBOM, 3aT€M M3 ATOM TOUKH IO TOPU3OHTATIH HAXOIUM TOUKY IepecedeHus ¢ kpuBoit d = 1,2 MMm. Omyckaem
MEPIIEHANKYISP U3 3TOW TOUYKM Ha KpHuBBIe pabodero Hampsbkerus U, B. IIpoexnnm Touek mepecedeHus: Ha
OpIMHATY IUIMHBI HarpeBaTels MO3BOJIIIOT MONoOpaTh AMUHY HarpeBareis. Haumbonee OMM3KUM 3Haue€HUEM
ABJSIETCS JUIMHA Harpesatens 25 M mpu pabodeMm HampspkeHuu U = 55 B. Takum obOpasom, B mepekpbITHE
yKJIanpIBaeTcs 15 HarpeBarenei mo 25 M KaIbIi.

YnensHBIN pacxon npoBoaa (Ha 1 M3 6etona) coctaBuT 372,0/7,2 = 52,0 M.

Pexxum TepMooOpabOTKH OETOHA OINpeNeuM C y4eTOM PEeKOMEHIAalWi pasziena 5.2 W MpH yCIOBUH, YTO
MpOYHOCTH OeToHa coctaBuT He MeHee 70 % Ryg. [IpomomkuTenbHOCTs HArpeBa MpU CKOpoCcTH Harpesa 4,0
°C/a cocTaBimsfeT He MeHee 9 4, M30TepMUYecKas Bbyiepkka mpu +45 °C mo rpaduky puc. 7 - 48 4 u
OCTBIBaHHUSA 0 HYJIS IIpH cKopocTH ocTeiBanus 2,0 °C/4 - He MeHee 22 4.

AHaJOTHYHBIC pacyeThl OBUTH BHIMOJIHECHBI IIPU TeMIieparype Bo3myxa -10 °C.

OcHOBHBIE TapaMeTphl TEpMOOOPaOOTKH OETOHA B IEPEKPBITHH CBEIEHBI B CIIEAYIONLYIO TAOMHIy 8.

Tabnuna 8
Temneparypa YaenbHas MOIHOCTE | [Ilar Harpesarens b, |[Iuamerp nposona d,| lmuua narpeparens,| Hanpspkenue Toxa
BO31yXa, °C Harpesa Py, Br/m? MM MM M U,B
1,1 20 48
-10 230 140 1,2 25 55
1,4 27 58
1,1 20 48
-18 300 100 1,2 25 55
1,4 27 58

7 OBECIIEHEHUE KAYECTBA 3UMHEI'O BETOHUPOBAHUA

KauecTBO 3UMHETO OETOHMPOBAHUS JIOJDKHO 00€CIEYUTh IPOSKTHYIO IIPOYHOCTh MOHOJIUTHBIX OCTOHHBIX H
JKEIe300€TOHHBIX KOHCTpyKuui. OOmme TpeOoBaHMS K KOHTPONIO KadecTBa OetoHa u3noxens! B CHull
12-01-2004 u CHull 3.03.01-87.

KagecTBO 3MMHEro OETOHMPOBAaHHUS 3aBHCHT OT BBIIOJIHEHHS IOATOTOBHTENBHBIX pabOT, BBIOPAHHOTO
pekuMa TepMO0OPaOOTKH M KOHTPOIIS KauecTBa padoT.

Jlo Hauama OCHOBHBIX paboOT cleAyeT NPOBEPUTH pPabOTOCHOCOOHOCTH OOOPYHOBAaHHS M CHCTEMBI
ABTOMATHKH, OTCYTCTBUE MOBPEXKIACHUH IPOBOIOB, HAAEKHOCTD U30JISALHIH.




Pexxum TepMo0oOpaboTKH HEOOXO0ANMO TIPOBEPUTD U TP HEOOXOMMMOCTH OTKOPPEKTHPOBATH 10 pe3ysIbTaTaM
JabopaTOpPHBIX UCIIBITAHUKN 00pa3IioB OeTOHA.

[epen ykmaakoil mpoBOAOB M OETOHUPOBAHWEM IIPOBEPSIOT KAU4€CTBO OYMCTKU OT CHETa W JIbjia OCHOBAHUS,
apMarypsl U OMagyOKu.

B mepBeie uwackl HarpeBaHmsi OeTOHA W HE PEXE NBYX pa3 B CYTKH H3MEPSAIOT TOK M HANPSHKEHUE B
nuTaromei cetn. Habmronenue 3a pabotoit 060py10BaHUs, 0CMOTP MPOBOJIOB, KaOesel U MEeCT MMEKTPHIECKUX
COCJIMHEHUH C TEIhIO BBIIBICHHS TTOBPEKICHUN, HCKPSHS U T.II. IPOU3BOIATCS MOCTOSHHO. CONpPOTHBIICHUE
M3OJISIMK HarpeBaresieil JoMmKHO cocTaBiarh He menee 1,0 MOwm B xomomaom u 0,5 MOM B ropsuem
COCTOSTHHH.

[ocne OeTOHMPOBAaHUS MPOBEPSIIOT COOTBETCTBUE COINIACHO MPOEKTY M HAIEKHOCTh YKPBITHS OTKPBITBHIX
MOBEPXHOCTEH OETOHA THAPOM3OISAIIMOHHBIMA U TETUTOW30JSIIIMOHHBIMIA MaTepHaIaMHU.

B mponiecce HarpeBa temreparypy 0eTOHA M3MEPSIOT HE pexe 4eM uepe3 Kax/ple 1Ba yaca. He pexe nByx
pa3 B CMEHY CHHMAlOT TIOKa3aHUS JaTYAKOB TEMIICPATyphl JUIA IOCTPOCHUS TpadUKOB TEMIICPATyphI
HarpeBaHMs, BBIICP)KUBAHUS U OCTBIBaHHUS OETOHA.

Kontponr nabopa mpodHOCTH OETOHA OCYIIECTBISETCS 10 TEMIIEpaTypHOMY pPEXHMYy Haunbolee
OTBETCTBEHHBIX HJIU MEHEE HATPETHIX YYACTKOB KOHCTPYKIUH.

[ocne caATHS omamyOKy OlleHKa MPOYHOCTH OETOHA MPOM3BOINTCS METOaMH, YKa3aHHBIMH B paszene 5.13.

8 TEXHUKA BE3OITACHOCTHU ITPU QJIEKTPOHATPEBE BETOHA

[lpu opraHuM3anuu W BBITOJHEHHH paboT MO 3JIEKTPOOOOrpeBy OETOHA JIOJDKHBI BBITIOIHATHCS OOIIHE
TpeOOBaHS CIEAYIONMX HOPMATUBHBIX IOKYMEHTOB:

CHull 12-03-2001. BezomacHocTh Tpyma B ctpouteiabcTBe. Yacts 1. OOmme TpeGoBaHuUs;

CHull 12-04-2002. bezomacHOCTb Tpyaa B ctpoutenscte. YacTs 2. CTponTensHOE IPOU3BOACTBO;

I'OCT 12.4.011-89. Cpenctra 3ammThl pabounx. OOIue TpeOOBaHUA U KIaCCUPUKAIIHS.

[Noxapuast 6e30MacHOCT AOJDKHA OBITh 00eCIIeueHa B COOTBETCTBHY C TPSOOBAHUSIMU:

MI1b 01-03. IIpaBuia noxkapHO# O6e3omacHOCTH B PD;

I'OCT 12.1.004.91. CCBT. Iloxapnas 6e3omacHocTh. O0IMe TpeOoBaHMUS.

Kpome atux obummx TpeOoBaHW HOKHA OBITH OOecriedeHa 3IIeKTPOOE30MacHOCTh B COOTBETCTBHH C
TpeOOBAHUSIMH:

I'OCT 12.1.019-79. CCBT. Dnektpobe3onacHoCcTh. O0IHe TpeOOBaHM U HOMEHKIIATYPa BUIOB 3aIUTHI;

I'OCT 12.1.030-81. CCBT. DiekTpoOe30macHOCTh. 3alMTHOE 3a3eMIICHUE, 3aHYJICHHE;

I[IOT P M-016-2001 (P 153-34.0-03.150-00) MexoTpacieBble NpaBujia MO OXpaHe Tpyda, NpaBuiia
0e30MMacHOCTH PHU IKCILTYaTAINH YIEKTPOYCTAHOBOK.

CrpourtenpHas TUIONIA/IKA JTOJDKHA UMETh OTpaKIeHHe, pabounii y4acTok (MecTo) OETOHHBIX pabOT IOJDKEH
ObITh 00O3HaueH 3HaKaMH O€30MacHOCTH W HAANUCSAMH YCTAaHOBICHHOM (OPMBI B COOTBETCTBHH C
tpeboBarmsiMu [TOCT P 12.4.026-2001. OrpaxaeHus 10 KHBI ynoBiIeTBopATh TpeboBanusM [OCT 23407-78 u
I'OCT 12.4.059-89.

BeroHHBIE paboOTHI C ANMEKTPOOOOTPEBOM JOIDKHBI MPOU3BOANTHCS, KaK MPAaBHIO, B CBETIIOE BpeMs CYTOK.
CrpouTenbHas IUIOMAIKA, YIacTOK paboT, pabodyee MECTO B TEMHOE BPEMS CYTOK JOJDKHBI OBITH OCBEIICHBI B
cootBeTcTBUM ¢ TpeboBanmsamMu [OCT 12.1.046-85 «CCBT. CrpoutensctBo. HopMmbl  ocBemeHus
CTPOUTEINHHBIX TLTOMIAT0K.

[lpn momaye W ymiuoTHEHWHM OETOHHOH cMecH omnanyOKy W IOIJIEPKUBAIOIINE KOHCTPYKIMH CIEIyeT
TIIATETFHO OCMAaTPUBATh, IIPOBEPATH HA HANIEKHOCTH YCTAHOBKY CTOCK, TTOIKOCOB.

[lpn yrmuioTHeHUM GETOHHOM CMecCH 3JIEKTpPOBHOparopamMu NepeMelnars BHOpaTop 32 TOKOBEIYIIHE IITaHTH
HE JOIyCKAaeTCs, a MpH MepephiBax B paboTe U Ipu mepexoie ¢ OAHOTO MECTa Ha JAPYroe SIIEKTPOBHOPATOPHI
HEOOXOJIMMO BBIKIIIOYATb.

OKcInTyaTanusi aBTOOETOHOHACOCAa W aBTOOETOHOCMECHTENS JOJDKHA OCYIICCTBISATHCS B COOTBETCTBHH C
YKa3aHUSIMH 3aBOIOB-U3TOTOBUTENEH, N3TOKEHHBIMU B MHCTPYKLHUAX 110 SKCILTyaTaIluH.

CoenuHATh CTambHBIE TPYOBI OETOHOBOAA C PE3WHOTKAHEBBIMH IIUIAHTAMH HEOOXOIWMO C IIOMOIIBIO
WHBEHTapHBIX XOMYTOB Ha OONTax.

Heo6xoauMo cieauTs, 4TOOBI ITAHTH ¢ ABHXKYIIEHCS OETOHHOH CMEChIO HE UMEITH NepPeTrnOo0B.

[epen npoMbIBKOI GETOHOBO/IA TOCTOPOHHUE JKIA (paboyre, He y4acTBYIOIIME B JaHHOW paboTe) NOKHEL
OBITh yaJIleHBl Ha paccTosHNE HE MeHee 4yeM Ha 10 M.

[ox cTpemnoii aBrobeToHOHAacOCa JTFOOBIE paOOTHI 3aITPEIICHEI.

30Ha pPaboOTHl aBTOOETOHOHAcOCa MOJDKHA HMETh OTpakJeHHWe, Mepe] 30HOW paboThl JOKHBI OBITH
BBIBEILICHBI TIPEIyIPEaUTEIbHBIC 3HakH, oTBeuaromue TpedoBanusm [OCT P 12.4.026-2001.

Hwxe mpuBeieHBI OCHOBHEIE MPaBHIIa TEXHUKU 0€30IaCHOCTH IIPH MPOU3BOICTBE IIEKTPOHATPEBa OETOHA.

PaGoune 1o snekTpoHarpeBy 0eTOHA JOJKHBI OBITh CHAOKEHBI PE3NHOBBIMU CaNlOTaMH (IUAIEKTPUYE CKUMHU
TaJIoIIaM1) ¥ PE3NHOBBIMH IIEpUaATKaAMHU.

[NoaxaroueHue K CeTH HarpeBaTesbHBIX IPOBOJOB IPOU3BOAUTCS MOCIE OTKIIOUEHUS HAIPSKEHUS.

B mecTax orpaxaeHus cieayeT IOBECUTh KPacHBIE JTAMIIOUKH, 3aTOPAIOIINECs MIPH ToIaue HAMPSHKEHUSI Ha




poBOIA.

Apwmarypy B onanyOke, 3aKJIaJHbIe JeTalH, a TAK)KEe METAJUTMUECKHUE HETOKOBEAYIHE YacTU 00OPYIOBaHUA
3a3eMJITIOT, TPHUCOSAWHSS K HUM HYJISBOW TpoBoA NHTaromero kabens. [lpw wmcmonp3oBaHMM KOHTypa
3a3eMJICHUS MIepe]l BKIIOUCHHUEM HAaNpsKEHUs CIeAyeT U3MEPUTh CONPOTUBICHHE KOHTYpa, KOTOPOE TOJKHO
ObITh He Ooitee 4 OMm.

Oxono TpanchopmaTopa, pacupeeIuTeNIbHBIX IUTOB H PYOMIBHUKOB YKIAIBIBAIOT IEPEBSIHHBIC HACTUJIH,
MTOKPBITHIE TUAIEKTPUIC CKIMHA KOBPaAMHU.

He cnenyer momaBare pabodee HalpsDKCHHE Ha HarpeBaTesIbHBIC MPOBONA, €CIH OHU HAXOMITCA HE B
OeToHe, a Ha BO3IyXe, €CJIM UMEIOT MEXaHWIE CKUE TIOBPEKICHUS WITH HEHAIE)KHO COSIMHECHBI C KaOeIsIMHU.

JomyckaioTcss mpH COONMIONEHUM H3NOKEHHBIX BBIIE MPaBUI YKIAgKa U YIUIOTHEHHE OeToHa Ipu
HEOTKJIFOUCHHBIX TTPOBOJAX, €CIU pabodee HampsbkeHHe He mpeBbimaeT 60 B u B 30He neiicTBus riTyOMHHOTO
BUOparopa HET MPOBOIOB, KOTOPHIE MOXXHO OBLIO OBl TOBPEINTH.

He cnenyer nogkitoyats MpoOBOJIOYHBIE HArpeBaTeM K CETH HanpsbkeHueM Beiie 220 B.

DIEeKTPOTEeXHUUECKHEe PabOThl MPH 3MMHEM OCTOHUPOBAHWM BBIMOJIHSIOTCS CHEIUalbHO OO0yYeHHBIMHU
paboOINMU-3ICKTPUKAME, TIPOBOIATCS TIOA PYKOBOACTBOM W HAOIIOACHUEM WHKECHEPHO-TEXHUIECKOTO
paboTHHKA, HA3HAYECHHOTO IPUKA30M 10 OpraHU3aIUH.



