MeToanueckan [OKyMeHTauus B CTPOUTENILCTBE

3A0 «<UHNNOMTIM»

SUMHEE BETOHNPOBAHWE
C MPMUMEHEHWEM
HAIPEBATE/IbHbIX NMPOBOAOB

MAC 12-48.2009

Mocksa
2009


https://meganorm.ru/Index2/1/4293794/4293794880.htm

Mertonunyeckast JNOKYMEHTAaUMUA B CTPOUTEIBCTBC

3A0 «THUUOMTII»

3MUMHEE BETOHMPOBAHUE
CIIPUMEHEHHMEM
HAT'PEBATEJIBHBIX [TPOBOJOB

MJIC 12-48.2009

Mocksa
2009



YIK 62-758:69:006.351

3umnuee GeTOHMpOBAHHE C NPUMEHECHHEM HATPEBATENbHBIX NPOBOIOB.
MJIC 12-48.2009/ 3A0 «<IHUHAOMTII». — M.: OAO «HIIIl», 2009. —
18 c.

B Hacrog11IeM METOAMYECKOM OKYMEHTE COAEPKATCS CBEJCHHUS O 3UM-
HeM GeTOHHPOBaHUU C MPHMEHEHUEM HArpeBaTeIbHBIX IPOBOJOB: TEXHU-
4yeckue TpeOOBaHUsA K HarpeBarTe/bHbIM IIPOBONAM M CHJIOBOMY 3JIEKTPO-
000pYIOBAHUIO, METOMNYECKHNE IIONTOXEHHUs 0 pacyery W BrIOOpY mapa-
METPOB peXHUMa TepMooGpaboTKM OeToHa, PEKOMEHJAUMU [0 OPraHU3a-
UMM paGoT, mpaBWIa U MPUEMbI BBIMOJIHEHHMS TEXHOJIOTMYECKUX orepa-
I[Aii, HOPMbI 1 TPOLIEAYPHI OLIEHKH KadecTBa pabor. IIpuBonsTcs mpuMepb
GETOHMPOBAHUST THIIOBBIX KOHCTPYKTMBHBIX JIEMCHTOB 3HAHMA: KOJIOHH,
CTEH U MEePEKPHITUI.

CaeieHMs, coiepXamuecs B JOKYMEHTE, MOTYT OBITh UCIIOJIBb30BAHBI
U COCTaBIEHUA TEXHOJOTHYECKMX NOKYMEHTOB Ha 3MMHEe GETOHMPOBA-
HHE: MPOEKTOB MIPOU3BO/JCTBA PaboT, TEXHOIOTHUECKUX KApT, TEXHUIECKUX
periaMeHTOB M. T.11.

MeTomu4ecKuit JOKYMEHT MpeAHa3HAYEH Ui [POEKTHHIX M CTPOM-
TeJIbHBIX OPraHU3aIMit M CIIEHHATHCTOB-CTPOUTEIEH, 3aHUMAIOIIHMXCS BOII-
pOCaM¥ ITPOU3BOACTBA OETOHHBIX pabOT B 3MMHHX YCIOBHSIX.

MeToanvyeckuii JOKYMEHT pa3pabotaH corpynHukamu 3A0 «[IHU-
HUOMTIl» — kaununaramu texH. Hayk B.I1. BonoguueiM u FO.A. Kophl-
TOBBIM.

ISBN 5-9685-0018-2 © 3A0 IHHUHUOMTII», OAO «UIIII», 2009



COJEPXKAHHE

BBEIEHME ..evvieeeeeceieeetieeee et ee et e vas e e e e e s e e me e e nr e e e e e e e e e e rneeennes 4
1 OOACTD MPUMEHEHMS «.ceeevveeeeeeiiriiieaceeceeserieeresrenassecsntessesesneeaeeaaeesanaas 4
2 HopMaTUBHBIE ¥ METOIUIECKUE JOKYMEHTDI .....eeouerereerreerseennerenannnnenns 5
3 OBGIIHAE ITOMOMKEHIIS «eeuvveneriernrereienseassenseassranseeaeeastsassesnesseeesnsessseseesnns 5
4 TlonaroToBKA K 3UMHEMY OCTOHHUPOBAHHIO -....evvvevirrneeearasrerienerarsseenereas 6
4.1 BUMHSAT GETOHHASL CMECD ..eeeeuveeererraasreeeasieaaseeaaeeesnseaesaneeaensnesssasanas 6
4.2 HarpesartesbHbIE IPOBOJA U CHJIOBOE OOOPYITOBAHHUE ...........ocen.e... 7
4.3 TeruIOU30TALAOHHBIE MATEPHATIBL ...coc..eeeeenmeriaieinrcesinrerseaeeeeieeee e 8
4.4 ABTOOETOHOHACOC M GETOHOBOI ---veeereneeeeenenmieereraanteeensesneeseseannee 8
5 TexHOJIOTHS TEPMOOOPAGOTKH OETOHA ...ceouvveruuiriiiceeiraeeeeeeeeceeeeenaee 8
6 OmnpenesieHue apaMeTpoB TepMoobpaboTky GeToHa
B THUIIOBBIX KOHCTPYKUMSX 3HAHMM ...oevrrmeniiiiiiiniiriiiir e cveeinee e 13
6.1 KOIOHHA .....eeeuieeierieteiiitesteereeseesseseeniasanansesmareeseeseseneeseesanasensneses 13
6.2 CTEHA ...eeeecereeeieeetteaiasaeeaeeee et teeeaee e st es et e e s e e eae e e e eneeeeeeesnnas 14
6.3 TIEPEKDBITHIE ...veeneimeenrerintesranseseaneeseemeeeseeanesasasceaseeesaesasesuaennennenns 15
7 OGecrieyeHHe KayecTBa 3MMHETO OETOHHPOBAHMS ......coeeueereiamieannnnns 16
8 TexHuKa 6€30IACHOCTHU MPH 3JIEKTPOHATPEBE OCTOHA ..ccuveeernueeannnenn. 17



BBEJAEHUE

K 3uMHeMy GeToHMpOBaHMIO OTHOCATCS paGo-
Thbi, BBIMIOJHAEMbIE NPU CPEOHECYTOYHOM TeMIIe-
paType HapyXHOro Bo3xyxa Huxe 5 °C u MUHH-
MainbHOM cyTouHO# Temnepatype Hixe 0 °C. Cyn-
TAeTCst, YTO 3MMHee OETOHMPOBAaHUE MOXET IpO-
M3BOAMTLCH TMPH TeMIIEpaType BO3[yXa A0 MHHYC
40 °C. Ha npakTiKe 3uMHee 6ETOHUPOBAHHE OC-
BOEHO 10 TeMmeparypsl MuHyc 15—20 °C.

Ina Habopa 6eTOHOM HEOOXOAMMON IPOYHOC-
TH BBHINOJNHSAIOT CNEHWATBHBIE MEPONPHUATHS IO
MMOATOTOBKE W IIPOM3BOICTBY OCTOHHBIX paGoT B
3UMHee BpeMs.

Jig 3uMHero GeTOHUPOBAHMS NPUMEHSIOT
crielHaIbHbIe GETOHBI C XUMUYECKUMHU IIPOTHBO-
MOPO3HBIMH ¥ IUTaCTH(OHUIMPYIOIUMMH A0baBKaMH.

IIpu BHIOIHEHUM PabOT MPOrPeBAIOT CBEXE-
VIOXEHHBIH O€TOH pasNWYHEIMU CIIOCOOaM# C
TIPUMEHEHHEM BOISHOTO 11apa, HarpeTol BOIbI WK
SIEKTPOIHEPIHH.

Caexey/moXeHHbIi GETOH IPENOXPAHSIOT OT
IIOTEPh TEIUIOTH (METOH TepMOcCa), YKpbiBasi pas-
JIUYHBIMH YTETUTATENSIMU (MaTaM¥, IOKPEIBAJIaMH,
TIOOTHHIIIAMH).

Oco6sle MEPONIPUATHS, B YACTHOCTH IO yTeIl-
eHuio pabouux opraHoB U GETOHOBOJIOB, OCYIIE-
CTBJISIOT NPH IOATOTOBKE MAIlIMH U TEXHONOTHYEC-
KOro o6opyoBaHMsI K 3MMHEMY OETOHMPOBaHMIO.

OcnoBHoe TpeGoBaHue TP BHITIOTHEHHH 3HM-~
Hero OEeTOHMPOBAHUS 3aK/IIOYaeTCs B CO3JAaHMUU
GJIarOMPUATHRIX YCJIOBHU A1 IpHOOpeTeHuUs Oe-
TOHOM B KOPOTKHI CPOK HEeOOXOAMMOM NpOeKT-
HOM IIPOYHOCTH.

MaccuBHEIE MOHOTHTHBIE KOHCTPYKUMH (DyH-
JMAMCHTHBIE IUTMTH M GJIOKU) C MOXYJIEM MOBEpPX-
HOCTH OXTaXAeHUA M 0T 2 10 4 GETOHUPYIOT CIIO-
coboM TepMoca ¢ IPUMEHEHHEM ObICTPOTBEpALIO-
IMX IIEMEHTOB, YCKOPHUTEAEH TBEPAEHHUS M IPO-
THBOMOPO3HBIX K TIACTUDHUMPYIOLMX 06ABOK.

KoHCcTpyKUHK (KOMOHHBI, OJOKH, CTEHBI) C
MOZY/IEM IIOBEPXHOCTH OXJiaxaeHus 4—6 GeToHu-
PYIOT cI1oco00M TepMOca ¢ NIPUMEHEHHEM IIpea-
BapUTeIHHOTO IOAOTpeBa OETOHHOM CMeCH, Harpe-
BaTE/IbHBIX IIPOBONOB U IPEIOILEH onanyoKu.

OTHOCHTENIBHO TOHKOCTEHHBIC KOHCTPYKLIHH
(meperopoAKu, NMEpeKpHITHsI, CTEHBI) C MOAYJIEM
TOBEPXHOCTU OXIAXIEHMST 6— 12 6ETOHHPYIOT yIIO-
MSIHYTBIMH BBillle CIIOCO0aMU C IPUMEHEHHUEM Ha-
rpeBaTeIbHBIX IPOBOIOB, TEPMOAKTHBHBIX MMOKIX
nokpbituit (TATTI), rperommx IUIOCKHX 3JiEMEH-
toB (I'OIT).

B nasHOM TOKYMEHTE paccMaTpUBaeTCs CIO-
co6 3uMHero 6eTOHMPOBaHHUA C IPUMEHEHUEM Ha-
[PEBATENLHBIX HPOBOAOB. DTOT CIIOCOO UMEET Pl
TIPEUMYTIECTB MO CPaBHEHUIO C HArpeBOM BOJS-
HBIM I1apoM, ropsyeil Bomoi, WHGpaKpacHBIM
obnyyerneM. DddeKkTHBHOCTE criocoba MOoBkI1LIa-
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€TCst B COYETaHUY € JPYTMMHU YIIOMSIHYTBIMHU BBILIE
MEPONPUATUAMA U IIPUCMaMU 3UMHETO OeToHH-
PpOBaHUA: UCNI0JIb30OBAHHUEM BhICOKOKJIACCHOI'O be-
TOHA ¢ XMMHYECKUMH HOOABKAMM, YTCIUIMTEICH,
TIOATOTOBKOM MallMH M TEXHONOTHYECKOTO 000-
PYAOBaHMSL.

[IpyMeHeHe HarpeBaTeIbHEIX IIPOBOIOB IO~
3BOJIIET BO3BOAUTH 3MaHUSI U COOPYXKEHHUSA, HE OT-
JNHYAoLIecd MO CBOE MPOYHOCTH OT BO3BOAM-
MBIX B JIETHUY TTEPHO/L.

Hacrosiluuit AOKyMEHT COIEPXKHUT METONMYEC-
KUe PEeKOMEHIALUH U TIPHMEPbI, KOTOPHIE TIO3BO-
JAI0T oabupaTh CrIoco6sl paboT (PEeXUMBI, PHU-
€MBbI) 1 MaTepUaIbl VIS 3UMHETO OETOHUPOBAHHS
IUIsE KOHKPETHOTO 00BhEeKTa CTPOUTENIBCTBA, C Yye-
TOM MECTHBIX YCJIOBHI M 0CODEHHOCTEH CTPOUTE/Tb-
HO opraHu3anuu. Beibop criocoba pabor u Mate-
PHUAIOB MPOU3BOAMTCS Ha CTAIUH pa3paboTKu Mpo-
€KTa POU3BOACTBA PAbOT (TEXHOMOTHYECKHUX KapT),
COIJIaCOBBIBAETCA C 3aKA3YMKOM M YTBEPXAACTCSH
B YCTaHOBJICHHOM IOPSIIKE.

Hacrosaumit AoKymMeHT He0OX0AUM HE TOJNBKO
Uit pa3pabOTKU YHOMSIHYTOM BHIIIE TE€XHOJOTH-
YeCKOil AOKYMEHTALHMK, HO MOXET ObITh HONE3eH
TIPH TALEH3UPOBAHUM CTPOMTEHHOM OpTaHH3aLUU
(bupMBI) Ha ITPOM3BOACTBO HAHHOTO BUAa pador,
npyU cepTUUKAIMM CHCTEMB] YIIPABJICHUS Kaye-
CTBOM, IpH aTTECTAIMH Ka4eCTBa 3MMHero Geto-
HMPOBaHMSI.

B ocHOBY ZOKYMEHTa MOJIOXEHB HAy4YHO-HC-
ClIeEoBaTeNbcKue paboThl, BemonHeHHse B [IHHN-
HUOMTII u B npyrux MHCTUTYTAaX CTPOMTENIBHOIM
0TpaciM, a TaKxke 0006IIeHIE OTIbITa 3MMHETO Oe-
TOHUPOBAHUS POCCUACKUX CTPOUTENbHBIX OPTaHU-
k71117178

IIpu pa3paGoTke MOKYMEHTa HCIOb30BaHbI
HOPMAaTUBHBIE U METOONWYECKUE JOKYMEHTHI, OC-
HOBHBIE M3 KOTOPHIX NIPMBEACHEI B pasnene 2.

1 OBJIACTb IPMMEHEHMS

JokymeHT pacmpocrpaHsiercsi Ha 3uMHee Oe-
TOHUPOBaHUE C NIPUMEHEHHEM HarpeBaTEIbHBIX
MIPOBOIOB MOHOMUTHBIX XeJIC3006TOHHBIX CTPOH-
TEJIbHBIX KOHCTPYKLMH (TUIMT, CTEH, IEPEKPLITHIA,
KOJIOHH M T.I1.), UMEIOUIMX MOIY/Ib ITOBEPXHOCTH
oxnaxzaesud 4—10, npu CTPOUTENBLCTBE U PEMOH-
T€ XWIBIX, OOIIECTBEHHBIX M MPOU3BOACTBEHHDIX
30aHUI U COOPYXEHUIL.

3umHee 6eTOHHPOBaHKE C IPHMEHEHHEM Ha-
I'peBaTCAbHBIX IIPOBOAOB IIPON3BOAMTCS IIPH TEM-
epatype OKpyXalollero Bo3fyXa, Kak IIpaBHIIO,
1o munyc 20 °C.

JIOKYMEHT KCTIONb3yeTCs sl pa3paboTku Ipo-
€KTOB NMPOM3BOACTBA paboT (TEXHONOIMYECKUX
KapT), pH cepTudUKay MOHOIUTHBIX XKeJIe30-
GETOHHBIX KOHCTPYKLMIA U JIMLIIEH3UPOBAHUM Opra-
HPI3aI_[MI7[, BBHTOJHAOUHNX 3UMHEE 6eTOHHp0BaHl(C.



Ilpumenenue IOKyMeHTa CiocoOCTBYET 06ec-
MEeYEeHUIO TPOEKTHON NPOYHOCTH MOHOJHTHHIX
XKene300eTOHHBIX KOHCTPYKIHHA, BO3BOXHMMEIX B
3UMHHX YCIOBUSIX.

2 HOPMATHUBHBIE
W METOAMYECKHUE JOKYMEHTBI

CHuIT 3.03.01-87. Hecymiue 1 orpaxnmaionmme
KOHCTPYKIIVH.

CHaull 12-01-2004. Opranu3alus CTPOMTENE-
CTBa.
CHullI 12-03-2001. be3omacHOCTs Tpy/a B CTpo-
urenscree. Yacts 1. O6ume TpeGoBaHms.

CHulT 12-04-2002. besonacHOCTb Tpyna B CTPO-
urenscrBe. Yacte 2. CTpouTenbHOE IIPOU3BOACTBO.

TOCT P 12.4.026—2001. CCBT. LiBera curtans-
HBIE, 3HAaKH 6e30IMacHOCTH U Pa3sMETKa CHIHANb-
Has, HaszHauenue v npaBwia npumeHeHus. O6uime
TEXHUYECKHE TpeOOBaHUsI ¥ XapaKTEPUCTHKH. Me-
TOIBI UCITBITAHUIM.

. TOCT 12.4.059—89. CCBT. Crpoutrensctso. Or-
pPaXaeHUs 3allUTHbIe HHBEHTapHble. O01ue TeX-
HIYEeCKHUE YCIOBHS.

T'OCT 23407—78. OrpaxneHusl HHBCHTapHbIE
CTPOUTE/IBHBIX IVIOLIAA0K M YYaCTKOB IMPOHU3BOI-
CTBa CTPOMTENbHO-MOHTAXHEIX pabot. TexHuuec-
KUe YCITOBHSL.

T'OCT P 52085—2003. Onanyoka. O61ue Tex-
HHYECKUE YCIOBUS.

PyKOBOICTBO 1O I1pou3BOINCTBY GETOHHBIX pa-
60T B 3MMHHX YCJIOBHAX, paiioHax Jlanstero Boc-
TokKa, Cbupu u Kpaitsero Cesepa/ITHUAOMTII
T'occrposs CCCP. — M.: Crpoiinzaar, 1982.

PexoMeHmanum mo 351eKTpoo0orpeBy MOHOJHT-
Horo GeToHa W Xese300eTOHAa HarpeBaTeIbHBIMU
nposogamu/ [THUMUOMTII Toccrpos CCCP. —
M., 1989.

3 OBIIME ITOJIOXEHHA

3.1 Harpes GeToHa OCyLIECTB/ISIETCS TEIUIOTOM,
BBLIESIEMOU 3NIEKTPHIECKUMU TIPOBOAAMH C BBI-
COKMM OMUYECKIM CONPOTHBIEHUEM MPH MTOAKITIO-
YeHUH X B ceTh. HarpeBarteibHble MPOBOMA MOTYT
OBITh 3QI0XEHBI HEMIOCPEACTBEHHO B MaCCHB MO-
HOJIUTHOM Xene300eTOHHOM KOHCTPYKUMH IUIS
HarpeBa €¢ M3HYTPU.

HarpesaTenbHbie MPOBOJA YKIAABIBAIOT TAKKE
rmepel apMaTypHBIMH M onany6oyHbIMU paboTaMu
B ITeCYaHbIi CAOM WIM B OETOHHYIO IOATOTOBKY
IUIsT TIPEAOTBPAILEHUS 3aMEep3aHHUS TPYHTOBOTO
OCHOBaHUSA 1pH GeTOHMPOBaHNU QYHIAMEHTOB.

3.2 HarpesareibHble ITPOBOAA 3aK/IaAbIBAIOT
Tak, YToOhl He HAHECTH MEXAaHHUUECKUX TOBPEX-
JEHMM WX H3OMSAIMA M He BHI3BaTh TEM CaMbIM
KOPOTKOTO 3aMbIKaHUs TOKOHECYLIEH XUIBI C ap-
MaTypoi, cO CTaIBbHON onanyOoKkoit wiu ¢ Apyrd-

MM METAUIMYECKAMHA NETANSIMH, YTO MOXET IIPO-
HM30MTH B IIPOLIECCAX ONATYOOYHEIX M aApMaTYPHBIX
paboT, a TaKKe YKIaIKu GETOHHOM CMecH.

KonrakrHble coeuHEHUA HNPOBOMOB BHINOII-
HSIOT TUIOTHBIMH, HCKpEHME B KOHTAKTax He JIO-
ITyCKaeTcs.

3.3 HarpeBareiabHbie POBOAA MOAKIIIOYAIOT K
CeTH MOCJe TMONHOM TPOEKTHOM 3aJIUBKM B OIia-
JIyoKy 6eToHHO#N cMecn. PexoMeHayeTcst mpemyc-
MAaTPMBAaTh ITOKIIOYEHUE K CETH MPOBOAOB, KaK
MPpaBWIO, B HOYHOE BpeMS C LENbI0 COKpALUEHUs
DPAacXo/I0B, AOIYCKas IIePephIBEL 10 7 4 B MX 3JI€K-
TPOIMTAaHUH B AHEBHOE BpeMsl. JUTUTEIBHOCTS I1e-
PEPBIBOB 3aBMCHUT OT TEIUIOAKKYMYJISTOPHBIX
CBO¥CTB 6€TOHA, MACCUBHOCTH KOHCTPYKLIMH, TOJ-
UIMHBI YTEIUTUTE)s, TEMIIEPATYPHI BO3AYXa M yC-
TaHABJIUBACTCA OIBITHBIM ITYTEM C ITIOMOLIBIO CTPO-
HUTEJIHFHON 1abopaTopuu.

ITutaHue HarpeBaTeIBHBIX IPOBOAOB OCYIIE-
CTBIIACTCS OT eKTpudecKoit cetd 220 B (nmpu yc-
JIOBMH 3a3€MJICHUSA apMaTyphl) WJIM OT aBTOHOM-
HBIX WCTOYHHMKOB ITUTaHWSA, HAlpUMeEp, AH3elb-
reHEPaTOPOB.

3.4 Pexum TepMo0oOpaGoTKH GeTOHA onpene-
JIA€TCs, KaK MPaBWIO, IPH CHEAYIOUIUX OTpaHM-
YEHUSIX.

Pa3HOCTP MeXxay TeMmepaTypamMd BO3yXa M
HarpeToro 6eToHa npuHuMmaercs ao 50—60 °C u
He 6omee 95 °C.

CKOopocTh HarpeBaHMsI OETOHA VTS KOHCTPYK-
1M1 ¢ MOAYJIEM TIOBEPXHOCTH OXMaxXIeHUd 4—6 u
7—10 nomxHa 6BITH He GoJiee, COOTBETCTBEHHO, 6
n 10 °C/y.

BpeMs U30TEpMUYECKOTO BHAEPXUBAHUS Ge-
TOHA MPUHUMAETCA A0 HECKOIBKHUX CYTOK.

CKOpOCTh OCTHIBAHHSA /I KOHCTPYKIMIA C MO-
JyneM MOBEpXHOCTH oxnaxaeHus 4—6 u 7—10 gon-
XHa OrITh HE 60MIee, COOTBeTCTBEHHO, 3 U 5 °C/u.

Pa3HocTb TeMIIEpaTyphl HAPYXHOIO CJiosi GeTo~-
Ha ¢ K03 dUIIeHTOM apMUPOBaHKS OKOJIO 3 % U
BO3/IyXa HpH pacranyOKe AT KOHCTPYKIHiA C MO-
IyJieM IOBEPXHOCTH OXJaxacHus 4 ¥ 5 nomxua
ObITh He Gonee, cooTBeTcTBEHHO, 30 1 40 °C.

3.5 PexuMBl HarpeBaHHs, U30TCPMHUIECKOM
BBUIEPXKHA M OCTHIBAHMS G€TOH2 MONEPXUBAIOT
aBTOMATHYECKH ITyTEM HCIIOJIb30BAHUA AATYMKOB
TeMIepaTyphl, BCTpPaMBaeMbIX B 6ETOH, ¥ aBTOMa-
THYECKOIO YCTPOHCTBA, MONKIIOYAEMOrO X CIJIO-
BOMY ODOpPYHOBaHHUIO. ABTOMAaTH3alMs IIporecca
TTO3BOJIIET ONITUMU3HPOBATH PEXUM TeEpMOOOpaboT-
K¥ 6ETOHa U MOBLICHTh Ka4eCTBO GETOHMPOBAHMS,
cImocoOcTBYeT, KPOME TOTO, SKOHOMHH 3JIEKTPO-
SHepruu no 25 %.

3.6 Onmany0Oxa ¥ apmMarypa JOJLKHEI GbITH OYH-
IIEHBI OT CHEeTa U Hajlely, HallpuMep, [IPONYBKOM
U3 LIUTAHTA TOPSYUM BO3LYXOM.

YiaoxeHHBie (HAMOTaHHbIE Ha apMarypy) Ha-
rpeBaTesibHbIE IPOBOAA TAKXKe CIEAYET IIpefoxpa-
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HATH OT cHera W Harexu. V3-3a TagHus CHera u
HaJlieiH B pouecce HarpeBa 6€TOHa yBEeNTMYMBAET-
cs1 BOKOCOJIEPXAaHUE, MOTYT BO3HUKHYTh KaBepHHI,
CBHUIIH, TIONOCTH B GETOHE, YTO HEXOITYCTHUMO.

3.7 TepMmooOpaGoTka GeTOHA I KOHCTPYK-
M BHYTPH 30aHUM M MOA3EMHBIX yHIaMEeHTOB
nox obopyjaopaHye 6e3 THHAMHYECKHUX HArpy3oK
NpOH3BOAMTCS O TeX Iop, MoKa 6eToH He Habe-
PpeT HpOIHOCTE:

- 6e3 MpOTUBOMOPO3HbIX JO6aBOK — HE MEHEE
5 Mila;

- ¢ TIPOTHBOMOPO3HBIMY NOGABKAMH — HE Me-
Hee 20 % TpPOEeKTHON NPOTHOCTH.

TepmoobpaboTka 6eToHa 6e3 MPOTMBOMOPO3-
HBIX 100aBOK UIst APYTUX KOHCTPYKUUHA 3aBHCUT
oT KJ1acca GeToHa M TIPOM3BOAWTCS To Habopa Ge-
TOHOM IIPOYHOCTH, IPUBEREHHO# B Tabmuiie 1.

TaG6auma 1

TIpounocts GeToHa, % NpPOEKTHOM,
B KOHCTPYKLHSAX

ODePCMEHHO
Kiacc ¢ Ipespa-
Getona | MOMBEPXEHHEBIX | 3AMEPSAIOMIX | ey ey
aTMocepHoMy | ¥ OTTAHBAIO- | “popnyy
posfefictpuio | IWMX B BOIO- | o 0rn iy
HacChILLICHHOM
coctosmm | “PMATYPOR
B7,5—B10 50
B12,5—B25 40 70 80
B30 u Brire 30

3.8 ApmatypHrble ¥ onaayGouHble paboThl Ha
CNIeQYIOUIMX BEHILIE 3aXBaTKaX, a TAKXe IPYyTHe pa-
60TH! Ha CBEXEYNOXEHHOM GeTOHe pa3peluaeTcs
BBHIIIONHAT IocJe Habopa IIPOYHOCTH HE MEHee
1,5 MIla.

PacuerHas Harpyska Ha OeTOH moIycKaeTcs
Tiocyie Habopa UM IIPOEKTHOM ITPOYHOCTH.

3.9 Pacniasry6ka HeHarpyXeHHBIX KOHCTPYKIHMA
MOXET IIPOU3BOIMTECS IIpH Habope GeToHOM Clre-
Iymouleil MUHUMAILHON MpoYHOCTH:

- BEPTUKATBHBIX (U3 YCIIOBUS coxpaHeHHs (op-
mbl) — 0,3 MIa;

- TOPH3OHTAMBHBIX W HAKJIOHHEBIX B IIpOJIETe:
mo 6 M — 70 % , Goee 6 M — 80 % mpoexkTHOM
IIPOYHOCTH.

Bpemsa pacnayy6Kut HarpyXeHHBIX KOHCTPYK-
LMH OmpeneNseTcs PacyeToM M YKasbiBaeTcs B
TIPOEKTe IIPOM3BOACTBA PaboT.

3.10 HarpeBatenbHble MPOBOAA, OCTaBJIeHHbIE
B GETOHE, UCTIONB3YIOT B JaNbHEHIIEM NIPH 3KCH-
JlyaTaliiei COOPYXEHHH, HalpuMmep, VIS Iporpe-
Ba CTEHOK pe3epByapoB, TPYOOIIPOBOIOB U TOH-
HeJel, HOoJIOB B XHBOTHOBOAYECKHX M IMPOMBIILI-
JIEHHBIX IOMEIUIEHMSIX, TIPOE3XKeil YaCTH MOCTOB M
YYaCTKOB JOPOT, TPOTYAPOB IS IIPEAOTBPAILIEHUSA
royonena.
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3.11 B cocras paGoTt 3uMHero 6e TOHMpoOBaHHs
BXOJIAT:

OpraHM3anmus y4acTka pabor ¢ YCTaHOBKOM
TpaHcHOPMATOPHOM NMOACTAHLIMH, WHBEHTAPHBIX
CEKIIMIA NEKTPOPA3BOAKH, OrpaXIeHU U T.1.;

HaBUBKA, KpEIUICHAE M MOACOEAUHEHUE K
TpaHchOPMATOPHOI TIOACTAHIUH HATPEBATENLHBIX
TIPOBOJIOB;

yxnagka I'OII 1 Teron3osaMOHHbIX IOKPHI-
THH Ha OTKPBITbIE [TOBEPXHOCTH;

obecriegerue (KOHTpOib, oOCHY:KUBAaHHE) pa-
60TBI HArpeBaTEJIHHOTO 00OPYIOBAHMA M 3aHAHHOIO
pexuMa TepMooOpaboTKu GeToHa.

3aTparthl 3NE€KTPOSHEPIHH Ha TepMooOpabor-
Ky 1 M° cocrasismior 70—80 xBr-y.

3aTparhl TPYAAQ Ha BBIIOJHEHHE YKa3aHHBIX
BeuLe paGoT cocraBismor 4—7 9en.-4 Ha 1 M3 Ge-
ToHa. PaGoTH BeINONMHAET Oprrana (apMaTypulu-
K#, OETOHINUKH, YICKTPUKH) B COCTaBe U3 4—
6 paGouux.

4 ITIOATOTOBKA
K 3UMHEMY BETOHHPOBAHHIO

K 3uMHeMy GeTOHMPOBaHMIO CleXyeT MOAro-
TOBUTH: 3UMHIOI0 OETOHHYIO CMECh, HarpeBaTellb-
HEIE TIPOBOJA W CHIOBOe 00OOpyJNOBaHHE, TEIUIO-
M30JSITUOHHBIC MATEPUAJIBI, aBTOOETOHOHACOC
OETOHOBOA.

4.1 3amuns GeToHHAA cMeCh

4.1.1 [Ina 3uMHeii GeTOHHOA CMecH ClemyeT
MPUMEHSTh MOPTIAHOLUEMEHT M HEXEJIaTeJILHO
LIEMEHTBI ¢ 60/IBILUM COlePXKAHUEM MUHEPATbHBIX
I00aBOK, KOTOphIe MEIUIEHHO TBEpACIOT IPHU TI0-
HIDKEHHBIX TeMIlepaTypax.

Pacxon uemeHTa B 3MMHEH GeTOHHOM cMecH
JOMXeH ObITh MOBHIILIEHHBIM B NIpeneiax AomycKa
(se meHee 300—400 xr/m%). Ipu 3ToM chenyer
YYUTHIBATD, YTO H3OBITOK LIEMEHTA (M BCIECACTBHE
9TOT0 SK30TEPMHUSA ) H OLIUOKHU B peXMMe Tep-
Mo006paloTKH 6€TOHA IMPUBOMAT K €ro ImeperpeBy
H K OpaKy 3uMHero 6eToHMpOBaHUS — 0GpasoBa-
HUIO TPEWIHH.

M36sITOK BOABI B 3UMHEM GeToHe Gonee Bpe-
IIeH, 9eM B OOGBIYHOM.

3anoaHuTeNH 6eTOHA — LUEGEHOYHBIE CMECH —
JIOJDKHBI ObITh (PPakIiHOHMPOBAHBI M TIPOMBITHL,
HCIIOJIb30BAHME MTECYAHO-TPABUIHOI CMECH He MO-
XeT ObITh PEKOMEHIOBaHO A1 3UMHEro GeToHa.

4.1.2 insa npunauusg GeTOHHOU cMecH Heob-
XOMUMBIX TUIACTHYECKUX U MOPO30YCTOMIMBBIX
CBOICTB BBOIAT IIaCTHGHUUPYIOLIUE K IPOTUBO-
MOpO3HbIe T0GaBKH, KOTOpBIE CTIOCOOCTBYIOT TaK-
Xe SKOHOMHUH LIeMEHTa ¥ 3Hepropecypcos. IIpu-
MEHSIOT CJIeyIole POTHBOMOPO3HbIE TO0ABKU:
Hutpur Hatpusi (NaNO,), cMecH XJIOpHCTOrO Kallb-
uua (CaCl) u xnopucroro Hatpus (NaCl), xio-



puctroro kKanpuus (CaCl) m HHTpHUTA HATpHUA
(NaNO,) u apyrue cvecu. KonyecTBo BBOAMMEIX
B 6€TOH IIPOTUBOMOPO3HLIX JIO6aBOK B pacuere Ha
0e3BOJHYIO CMECh B IPOIIEHTAaX Macchi BOJBI 3aT-
BOPEHMS NIPUHUMAIOT B 3aBUCHMOCTH OT JOIMYCTH-
MOl TeMIIEpaTyphl OCTHIBAHHS K Havajia oborpesa
GetoHa (Tabnmuua 2).

Taoaumma 2

Homyckaemas | KonmugecTtBo NpoTHBOMOPO3HEIX 06aBoK, %
TeMIrepatypa MAacchl BOAH 3aTBOPEHMS
OCTHIBAHMA
Getona, °C | CaCl + NaCl [CaCl + NaNO,| NaNO,
=5 0+4 2+2 6
~10 0+5 343 10
-15 1+5 6+6 16
—20 3+7 9+9 20

M3 tabnunupl 4.1 BUAHO, YTO BBeAcHHE B Ge-
TOHHYIO CMECh, HalpUMep, XJIOPUCTOTO HAaTpHA
WIM HUTPHTA HATPHUS B KOMTMYECTBE, COOTBETCTBEH
HO, 5 ¥ 10 % Macchl BOABI 3aTBOPEHMS TO3BOSIET
TOMYCTUTE TIDH TEMIIEPAType BO3IyXa, HalpuMep,
—15 °C octriBanue 6eToHa mo —10 °C, mocie yero
Hayarb €ro HarpeB. BeeaeHMe 106aBKY YBEIHYNBA-
eT JOIyCTMMOE BPEMSA TPAaHCIOPTUPOBAHHs, YK-
JIAOKHA U YIUIOTHEHHS GeTOHHOM CMeCH.

4.2 Harpesare/bHbie POBOAR
H CHJIOBOE 0fOpyIoBanue

4.2.1 [Ins yKnanky B MACCHB MOHOJIMTHOM KOH-
CTPYKIIMHU C LIELIO TIPOrpeBa ee M3HYTPH IpUMe-
HSIIOT HarpeBaTEbHBIE POBOJIA M3 CTAIBHOM IIPO-
ponokn Mapoxk ITHCB, ITOCXII, ITOCXBII, a
TaKXe TPAHCISLMMOHHBIE MpoBoma Mapok ITBX,
IIIEX u ITPCIL

Haubosee 0CBOCHBI B 3MMHEM OETOHHPOBAHUK
HarpesarteJibHbIe rTpoBoxa Mapku ITHCB, muamer-
pom 1,2 ¥ 1,4 MM C TEIUIOCTOMKOIA 2IEKTPON3O0JISI-
IUed B3 NMOJMBHHIWIXIOPHIA TOMIMHOK 0,8 MM.

Jiisa 3aKnaaKy B oNanyOKy WIM MHBEHTADHBIM
HarpeBaTeNbHBIN IVIOCKWI 2JIEMEHT JUIS IIporpeBa
0eTOHAa CHapyXHM NPUMEHSIOT HarpeBaTelIbHBIE
kabenu mMapox KHPIIB, KHPIIDB u apyrue ¢
BBICOKMM OMMYECKMM CONPOTHBJICHHEM.

TexHryecKue XapaKTEPACTHKYA PEKOMEHAYEMBIX
IPOBOAOB M Kabeneit npuseaeHs! B Tabmmue 4.3.

B xayecTBe TOKOMPOBOMSIHEH XHIIbI OOBYHO
KCIIONIB3YyeTCs CTA/IbHAS IIPOBOJIOKA THAMETpOM 1—
3 mM. JInig H30SILMK TPOBOJOB B OOBIYHBIX YCHO-
BHAX TIPUMEHAIOT MOJUMEDHBIE TEPMOCTOMKHUE
IUICHKH TOMMHO# 0,5—1,0 MM, BeIAEpXHBaIOLIME
HarpeB 10 170—180 °C. IIposona ¢ usonsuuei us
CHWJIMKOHOBHIX H (PTOPOIIACTOBBIX MATEPHAJIOB
BBIIEPXMBAIOT AMUTENbHBIA Harpes N0 TeMilepa-
TYpHI 170—220 °C.

Ta6numa 3

Jina- | Jma- |Temmeparypa|DaexTpiyec-
Mapxka MeTp Merp | mpoBofa Ha | KO€ COnpo-
XWIBI, | TPOBO- | BO3Ayxe npu| THBICHHE
MM |ma, mm| 20 °C, °C | XHWIbl IpH
20 °C, Om
ITHCB 1,2 2,8 80,0 0,14
MIOCXT1 L1 3.4 60,0 0,14
IBX 1,4 3,0 60,0 0,1
OIex 1,8 3,4 70,0 0,07
KHPIIB 1,8 5,6 80,0 0,53
KHPII®B 1,8 6,4 80,0 0,53

4.2.2 [TuraHre HarpeBaTebHbBIX POBOIOB OCY-
IHECTRIIIETCSI OT CETH WJIM OT aBTOHOMHOTO HC-
TOYHHKA, HapUMep, Au3enb-reneparopa. IIpo-
HM3BOAWTCS MOHWXECHHE Hanpsokenus ot 220 B go
paboyero 3HaYeHns 24—120 B. Ucnionb3ylorcs pas- .
JIMYHBIE TIOHIKAIONIME TPaHC(HOPMATOPEL: Macs-
Hele (TMOA-50, TMOB-63), cyxue (TC3U-2,
5¥2), ceapounnie. Haubosnee HMpOKO IMpUMEHA-
€TCS KOMIUIEKCHasi TPaHC(hOPMAaTOpHas IOACTaH-
g KTITTO-80-86/ Y1 Ha 6a3e tpaHcdopMmaTopa
TMTO-80/0,38-Y1, ocHamenHass 60KOM aBTOMa-
THYECKOrO peryjrpoBaHusa TeMiepatypbl APT-2
Ui TepMoo6paboTku GeToHa.

TexHUYECKHE XapaKTEPUCTAKH, PEKOMEHAye-
MHIe I BEIOOpa TpaHcdopMaTopa, IpUBEAEHH B
Tabnute 4.

Ta6bnuna 4

Hanpsxenue HanpsokeHHe m‘;‘;' ﬁac;;i’
Ha Bxoxe, B Ha BeIxOne, B BT 4 6(;nee
380 120, 100, 85, 50 500
70, 60, 50
380 120, 100, 85, 65 600
70, 60, 50
380 95, 85, 75, 80 700
65, 55, 45
380/220 180, 140, 100, 90 450
70, 50, 35

4.2.3 JIna nopxmoyeHus TpaHcdopmaropa K
CEeTH MCIIONB3YIOT Kabemu, HanpuMep, Tuna KPHT
3x25 + 1x16.

It IOAKITIOYeHUsT HAarpeBaTe/IbHBIX IIPOBOJOB
K CEKI{HSAM 3JIEKTPOPa3BOAKHA UCIIONB3YIOT MPOBOA
tuna AIIP, a cexumii 37€KTPOPa3sBOAKA K TPaHC-
dopmMaropy — kabemu, nanpumep, KPIIT 3x50.
Tlpu 3TOM NPUMEHSIOT HHBEHTAPHEBIE TIEPEHOCHBIE
CEKILIMH IEKTPOPA3BONKH.

4.2.4 [Ins noaaepXaHus ¢ TO4HOCTHIO + 2 °C
33JAHHOTO peXHMa H30TEPMUYECKO# TepmMooOpa-
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60TKY 6eTOHA MPUMEHSIIOT CUCTEMEl ABTOMATHUKH,
Hanpumep, 6rox-npucrasky APT-2 K tpaHchop-
Matopy TMOB-63, KoTropast aBTOMATUYECKH OT-
KITIoYaeT (BKJIOYaeT) TpaHcdopMaTop I10 CHUIHa-
JIy TepMOIATYMKA, IOMEIEHHOro B HarpeBaeMbIi
OeToH.

4.3 TenroH301A0HONAbIC MATEPHAMLI

4.3.1 B kauyecTBe TEIUION3O/SILIUOHHBIX HCIIONb-
3yI0T pa3sHOoOOpa3Hbie MaTepuaibl, HauboJee Mpu-
MeHsIEMBIE M3 KOTOPHIX MpHBEAEHb! B TaGmuIe 5.
Koa¢ddurmenTs! Teronepenaqu onpeacneHs Npa
HOPMATBHOM BAAXHOCTH, C IDIEHOYHBIM MOKPHI-
tHeM. KoaddpHimeHTs Tervionepeady oKasbpBa-
0T yaydlleHUe TEeIIOM30JSLMOHHEIX CBOMCTB
MaTepyaJioB NPH YMEHbIIIEHHN CKOPOCTH BeTpa OT
15 m/c. U3 Tabnuiipt BuaHO, 4T0 Haubonee addek-
TUBHBIM U3 NPUBENEHHBIX TEIUIOM30/ISILIOHHBIX Ma-
TEpUAIOB CJieAyeT CIATATh IUTMTHI M3 IEHOIUIACTa
(ITXB). Tak, koaddurmeHT TerUIoNepesadx MWINTHI
M3 [TeHOoIUTacTa ToauMHoN 120 MM TP OTCYTCTBHM
serpa coctapnster K = 0,3 Br/(M2-°C) u smisiercst
HaUMEHBLIHM M3 NPUBEASHHBIX B TabGmuLe 5.

Ta6bnuma §

Koabduuuenr reruio-
nepenaun K, Br/(m2-°C),
TpH CKOPOCTH BeTpa, M/c

0 5 15
IMenornacr (ITXB) rommu-{ 0,3 0,4 0,5
Hoit 120 MM

Onuaky cCocHoBHuIe Tomum-{ 0,7 0,8 0,9
Hoit 100 MM

IInuTe MUBEpaIOBaTHLIC
TOJNTAHOR, MM:

TennouzonsuuoHHbIE
MaTepUAIBI

60 0,9 1,1 1,2
50 1,0 1,3 1,4
Ilinax TomMuMHOM cros 1.3 1,8 1,9
150 MM
Jlocky BepeBSHHBIE TOMLUM-
HOM, MM:
40 2,0 3,6 4,0
25 2,4 5,2 6,0

4.3.2 B xauecTBe YTEIUIMTENS] IUIl OTKPHITHIX
GETOHHBIX MOBEPXHOCTEH KPOME IMPUBEACHHBIX B
TabNuIIe 5 IPUMEHSIOT TaKXe KepaM3HuT, NepinT,
COBEJIMTOBHIE TUIATEHL, TOPQOIUTUTHI, KAMBILLIUT U
Ipyrue TeIUIOM30IAIMOHHbIE MaTePHUabI.

st yrerneHus IKUToB ONalyOKyy MOXET ObITh
TIPYUMEHEHA 3ATMBHAS TEIUIOM30JISILIMSA HA OCHOBE,
HaIlIpuMep, [EHOMONMYPETaHA U (PEHOIUIACTA.

DTU Xe TEIUIOU3OJIALUOHHbIE MaTepuaibl HC-
NOJIB3YIOT JUISL YKPBITHSI METAJUIMYECKOTO KapKaca
onayOKud U pebep, KOTophie SIBISIOTCS, KaK H3-
BECTHO, «MOCTUKAMH XOJIONa».
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4.4 AsTo0eTononacoc H GeTOHOBOX

4.4.1 IMozroroska paGourx OpraHoB aBToOe-
TOHOHacoca (GyHKepa, IpyTUX y3noB) H GeToHO-
BOJA 33KJIIOYAETCH, IpEXIEe BCEro, B yTEIUIEHHH
HX TeIUIOM3OIILIMOHHBIMU MaTepHaTaMu. YTeruie-
HHE TOJLKHO OBITh TAKUM, YTOOBI ITOTEPH TEILIOTHI
6eTOHHO# cMecH TIpH 3arpysKe ee B OyHKep, TpaHC-
MOPTHPOBAHHU H YKJalKe B onanyGKy OpUTH MU-
HUMAJIBHBIMH Y -06eCcneYruBaly 3aiaHHYIO [TPOeK-
TOM TEMIIEPaTypy CMECH IIPH YKIAIKe.

Byukep aBro6eTOHOHACOCA PETYISIPHO OUMINA-
10T U 3alMILAIOT OT CHETa U BeTpa.

B pane ciygaeB (HanpuMep, MpH TeMIleparype
HapyXHoro Bo3ayxa Jo MuHyc 5 °C, nmpu 6eToHu-
POBaHHMH BTOPOCTENEHHBIX KOHCTPYKLIMIA) aBTO-
6eTOHOHACOC MOXET HCIIONB30BaThes 6e3 3UMHeNl
TOATOTOBKH, TO €CTh B JICTHEM MCIIOMHEHHUU.

4.4.2 INoaroTopka K 3uMe APYTUX OPIaHOB, y3-
JIOB M arperaToB aBTOOE€TOHOHACOCA BHITIOJIHSETCS
BO BpeMsl CE30HHOIO TEXHMYECKOro oOcCIyXuBa-
HMf, B COCTaB KOTOPOTO BXOIAT perjlaMCHTHBIE
olepanuM 10 3aMeHe Macel U pabogux XUgKo-
cTeif, peryIMpOBOYHBIE H ApYyrde oliepaliMy Mo
obecnieveHnIo GecniepeGoitHoOM pabGoTl aBTOOETO-
HOHAcoca 3MMOA.

4.4.3 Ilepen HavaioM paboThl aBTOGETOHOHA-
coca (TpaHCIOPTUPOBAaHUS W YKIANKK OGeTOHHOH
cMecH) 6eTOHOBOZ IIPOTPEBAIOT TETUTBIM BO3AYXOM,
TapoM WIM ropsiyeif BOmOM.

Ounctky OyHKepa aBTOGETOHOHAacoca U Geto-
HOBOJIa ITocie paboTHI MPOU3BOIAT TEIUIOH BOLOM.
Bomy, ocraBmryiocsi mocie OYUCTKH, IMOJHOCTHIO
yAALTOT.

4.4.4 B HavabHEIT MOMEHT paboThl aBTOGETO-
HOHacoca TeMIlepaTypa IyCKOBOTo pacTBopa u Ge-
TOHHO# cCMecH, 3anoHUBIIEH GeTOHOBOA, AOJIK-
Ha ObITh He HuXe 30 °C.

Temmeparypa GeToHHOM CMecH B Hpollecce
YKJIaOKi OOJIXKHA COOTBETCTBOBATh TEMIIepaType,
3aaHHOI TIPOCKTOM.

IIpu yrermenHoM GETOHOBOJE MOMYCKAETCH
HeNpeaHaMepeHHas] OCTaHOBKAa aBTOOETOHOHACO-
ca o 30 munyt. IIpu 6oiee AIUTENBHOMK OCTAHOB-
Ke HeoOXoAUMO YHAINTh OETOHHYIO cMech U3 Ge-
TOHOBOJA.

5 TEXHOJOT'nsA
TEPMOOBPABOTKH FETOHA

5.1 lo Hagana paGoT 110 YKJIAJKE HarpeBaTeib-
HBIX [IPOBOZIOB AOJDKHBI OBITH 3aKOHYEHBI, KAK ITpa-
BIJIO, onafybouHbIe 1 apMarypHble paboTel. B psyre
cyYaeB yKJIANKy HarpeBaTebHBIX IIPOBONOB Iie-
JIeCOOOPA3HO IIPOU3BOAMTD OAHOBPEMEHHO C ap-
MaTypHBIMU ¥ ONayOOYHBIMY paGoTaMH.

B cocrase 3uMHero 6e TOHUPOBaHUS BHITIONHSA-
10T cliefyloliMe HOATOTOBUTEIbHbIE M OCHOBHEIE
paboTh!.



BHINONHAIOT MOATOTOBHTEALHEIE PaGOTHI IO
OpraHM3alKHK paGoyero MecTa M OCHAINCHHIO €ro
CPENCTBAMM TPYA2 M TEXHONOIHYECKHM 000pymo-
BaHHUEM, TO CO3IAHHIO GE30MACHBIX YCIIOBUI TPY-
Ia. YCTpauBaloT OrpaxiaeHHe paboyero MecTa, 1po-
BONST CHTHANM3ALHIO ¥ OCBEINEHHE. YCTaHABIM-~
BalOT Ha POBHO# TBEPAO# IUIOLIANKE CHJIOBOE 000-
PYAOBaHHE M BAOJDb 3aXBaTKH — CEKLIMH INEKTPO-
paspoaku. IToaxmioyaor HarpeBaTeIbHEE POBO-
Ja K CCKUHAM JEKTPOPa3sBOAKH, 4 CEKIUH — K
TpaHchopMaTopy.

OcHoBHble paboThl 3MMHEro GETOHHMPOBAHMS
(TepMo0GpaboTKa GeTOHA) MPOM3BONATCH IOCTE
3aBepLIeHHST GETOHOYKIAROIHBIX paboT. OTKPHITHIE
TTOBEPXHOCTH GETOHA YKPHIBAIOT THIPOM30IILIMOH~
HOH IUIEHKOI, TEIUIOH3OIAIIHOHHBIM MaTePHANIOM
H TIOJAIOT HANPSDKEHYE HA HATPeBaTEIIbHEIE TIPO-
BOIA.

5.2 TepmooGpaborka GeTOHa COCTOMT U3 TPeX
da3: HarpepaHWe, M30TEPMHUUECKOE BBIIEPXKHBA-
HUe [IpU TeMIlepaType HarpeBa # ocrbiBaHue. Pe-
KHUM TepMOOOpaboTKHM OTpefeNseTCs ¢ yIeTOM
OrpaHHMYECHMI, MAMOXEHHBIX B pa3nene 3.4.

HarpeBanmne 6eToHa MOXET NPOM3BONUTLCS,
Kak rnpaswio, 5o 70 °C, Ho He Gonee 80 °C, Hau-
6o/ee PaMOHANBHOW CUMTaeTCs i1 MPUMEHSE-
MBIX GETOHOB Ha NMOPTIAHAIIEMEHTE TEMIIEpaTypa
HarpeBanus 40—50 °C.

CpenHsia cCKOpOCTh HarpeBaHus 6eTOHA COCTaB-
sset 4,0—5,0 °C/4.

H3oTepMuueckoe BRIIEPKHBAHUE 3aBUCHUT OT
TEMITEPaTYphl HarpeBa OeTOHA M OIpenesseTcs
mo rpaduKy HaGopa IMPOYHOCTH OGETOHA U3 yC-
JIOBUA TOJIYYEHUS 33laHHOM B IIPOEKTE IIPOYHO-
ctu (cM. pasgen 5.13).

CxopocTb OCTEIBaHMs 0eTOHA OOBIYHO MPUHU -
maiot 2,0—3,0 °C/u.

5.3 s obecriedeHus IIpyM JaHHOM TeMIepa-
Type HapyXHOTO BO3/lyXa M CKOpPOCTH BeTpa 3a-
JaHHOTO pexyMa TepMOooOpabOTKH XKene300eTOH-
HOM KOHCTPYKLMH, XapakTepu3yeMod Monyiaem
ITOBEPXHOCTH, KIaccoM 0eTOHa ¢ U3BECTHHIM pac-
XOAOM LIEMEHTa, TEeMIIepaTypoil yJIOXEHHOIO B
onanybky OeroHa, IO mapaMeTpaM HMEIONINXCS
ONAITYOKN ¥ YTEIUTHTENd, IIPOBOJOB M CHJIOBOrO
06GOpYIOBaHUS ONPENEIAIOT SAEKTPAYECKUE Iapa-
METpH HarpeBa 6eToHa: xoabdHUIHEHT TeruIone-
pelayu, yoenbHyi0 MOILIHOCTh HarpeBa GeTOHHOM
KOHCTPYKUHH, JIAHERHYIO 37IeKTPHYECKYIO HAarpy3-
Ky, LIar ¥ AIMHY NMPOBOIOB.

5.4 Kosdhduuuenr Terutonepenauu K onpeje-
JSTIOT TI0 Tabnmue 5 (B ToM 4mcie ¢ MOMOILIBIO
JIMHEHHOU MHTEPIIONSALINH WM 3KCTPAITOJISIH)
Wi mo Gpopmyne

K=l/(l/ak+25i/ki+l/ax)’ ¢))

roe o, = 2,1-3,2 Br/(M2.°C) — ko3dbuumnesT
repesadM TeIuio-
Thl OT OHANXYOKM
H3JIYICHUEM;
8,=0,015—-0,1 m — TOJNIIMHA CJOS
TETIOM30NSALOH-
HOTO MaTepHaa;
A, = 0,02—0,8 Br/(M2.°C) — ko3dduumMeHT
TEeIUIONIPOBOIHO-
CTH TEIUTOM30J1s-
LIUOHHOTO MaTe-
pHana;
a, = 20,0—43,0 Br/(M2.°C) — xo3bduuuent
nepeaayu Terio-
Thl KOHBEKLUEH:
TIpd CKOPOCTH BeTpa Jio 5 M/c o, = 20,0 Bt/
/ (Mz'OC)3
npu 10 M/c o, = 30,0 Br/(M2.°C),
npu 15 m/c o, = 43,0 Br/(M2.°C).
Hpumepr pacyera K nipuBeleHbl B pas3aedie 6.
5.5 VYnmenbHast MOUIHOCTH HArpeBa GeTOHHOI
KOHCTPYKIMH P, orpefieNsieTcsi OTHOLUEHHEM 06-
LIe# MOLIHOCTH P HarpeBa K HarpeBaeMoil IUio-
mwanan G6eroHHOM KOHCTpYKumMH. Onpenensiercs
yaenbHasg MOLHHOCTh, HEOOXOAMMAs VISl HAarpesa
6eToHa [0 33AaHHO TeMIlepaTyphl. YIeIbHas MOLL-
HOCTb 3aBHCHT OT Pa3HOCTH TeMIIepaTyphl Harpe-
BaHH# 6eTOHA U HapyXHoro Bo3nyxa AT, °C, mac-
CHBHOCTH HAarpeBaeMOil KOHCTPYKLHH, XapaKTe-
pU3yeMoOil MOAYJIEM OXJIaXIaeMoOil IOBEPXHOCTHU
M, or xoapdunuenTa Teronepenadu K u co-
JepXaHus ueMeHTa B 6etoHHOI cmecu 1.
TeopeTHUeCKH Pa3sHOCTh TEMIICPATYPHL HArpe-
BaHMA OeTOHa W HapyxHoro Bosnyxa AT, °C, mo-
XeT cocTaBsTh 0T MuHYyc 40 o wmoc 80, To ecTh
120 °C; npakTh4yecKy OHa COCTaB/IIET OT MHUHYC
20 no mmoc 50, To ects 70 °C. Moayns oxnaxiae-
MOl TTOBEPXHOCTH MMEET IIPAKTUIECKOE 3HAYCHUE
B Auanasone oT 4 1o 10 ml; B aToM ImamasoHe
HaXOIATCs THUIOBHIC (DYHIAMEHTHBIC IUIMTHI, KO-
JIOHHEI, MOJIBI, CTeHH M TepekpuitTud. Koaddu-
UMEHT TelUtollepelayy B 3aBHCHMOCTH OT BHAA
[IPUMEHSEMBIX TEIUIOM3O0/IAIMOHHbIX MATEPHATIOB,
a TakKe TOMIMHBI M KOHCTPYKUMHA yTEIUIMTeNne,
CKOPOCTH BeTpa M3MEHsAeTCd B LIMPOKUX Ipefe-
nax: or 0,2 no 6,0 Br/(M2.°C); ana yremieHHbIX
IMTOB ONANTYOKU OH He mpesbiuaer 3,0 Br/(m2.°C).
Tak Kak TBepHcHHME OETOHA — IPOIIECC 3K30Tep-
MUYECKHiA, TO YeM GoJiblile 1{eMEHTa, TEM MEHb-
uie Tpebyercst NMeKTpUIeCKas MOIIHOCTD s Ha-
rpesa OeroHa. Tak, OIpH yBeJIMYeHUM COAEPXKAHUA
LIEMEHTa B 3UMHeH OETOHHOM CMEeCH B IBa pa3a
(c 200 mo 400 xr/m3) moTpebHasd yaenbHAZ MOLI-
HOCTh HArPEBaHMsE COKPAINAETCH IPH IPOYMUX PaB-
HBIX YCI0BUAX ¢ 960 no 600 Br/M2, T0 ectb Ha 37 %.
3aBUCHIMOCTH YHACALHOM MOIHOCTH Harpesa
0OeTOHa OT PaCCMOTPEHHEIX ITApAMETPOB OBl yC-
TAHOBJICHA DKCIIEPHMMEHTANBHO U IIPeICTaBIcHa B
BHIE HOMOrpaMMsbi (puc.l1).



Koaddumment tennonepenaun K, Br/(M2-°C)
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Pucynox 1 — HomorpaMma 11s onupeeienns yAeJAbHOR MOIEOCTH HATpesa GeTona

TIpumepr! onpeneneHus yaenbHO# MOIHOCTH
Harpesa G6eTOHa MO 3TOM HOMOTPAMME IIPHUBEIEHEI
B pazzesne 6.

5.6 JInneitHas snexTpryecKasi Harpy3Ka Ha 1po-
BOJ, p C IXAMETPOM CTaNIbHON TOKOHECYICH XITHI
0,6—3,0 MM yTOYHSIETCH SKCIIEPUMEHTAIBHO M3
HHTEPBANA: IS apMUPOBAHHBIX KOHCTPYKIMiA 30—
35 Br/M, w1 HeapmupoBannbix 35—40 Br/m. Tpu
JIMHEHHOU 37IeKTpIYECKOoii HarpysKe Gonee 40 Br/m
Temmepatypa mnposoia mpepsimaer 100 °C, uro
[PMBOAMT K CTPYKTYPHHIM HapyIleHUsIM B OeTOHE
U YMEHBLIEHUIO ero Tpo4HocTH. KpoMe Toro, Mo-
XeT OBITh HapyIlleHa NeKTPON30/LIIHs IPOBOAA M
MOXET TPOM30MTH KOPOTKOE 3aMbIKaHME Ha ap-
MAaTypy ¥ 3aKJiagHBIE JACTAIH.

5.7 Ilar ¥ pivHA HPOBOAOB JOJIXHBI CO3/IATH
TaKyIO IUIOTHOCTh HMX YKJIAJIKH, KOTOpas obecrie-
YMBAET HEOOXONUMYIO DaBHOMEDHOCTb HArpeBa
0eTOHa B KOHCTPYKITMH.
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IlIar mpoBoaoB b onpeaeisnoT mo Gopmyne
b=1/(P,/p+1). Q)

Imaia IpoBOXOB B 3aBHCHMMOCTH OT JIMHEH -
HOU 37IeKTpUIECKO HAarpy3Ky, J1UaMeTpa MpoBoO-
OB (TOKOHECyDIeit XWibl) U pabouyero Hanpsoxe-
HUA MOXET OBITh OPUEHTHIPOBOYHO OIpeAesieHa IO
HOMOIpaMMe DHC.2 H YTOYHEHa 1Mo dopme M pa3-
MepaM KOHCTPYKLIUH.

HIar nmpoBoxoB BHIGMpaeTcs U3 MHTepBana 50—
150 Mm. [l KOHCTpYKIHil, KOHTAKTHPYIOIHUX C
TPYHTOM, IIar MOXeT 6bITh puHAT 150—200 MMm.
B cThIKax 35IeMEHTOB, B HOANHBKAX O/ KOJIOHHBI
¥ obopynoBaHWE, B MECTHHIX 3a¢JIKaX 1Uar Hpo-
BOKOB COKpAaIIaoT K0 25—70 MM.

JnuHa TpoBONOB O/DKHA GHITh KPAaTHOM BELI-
coTe CTEH, KOJIOHH, (yHIaMEHTOB M IUPHHE Te-
PEKPHITHIA.

Ipumepsl onpeneneHys Lara U JUIMHBL [IPO-
BOJIOB IIPMBENEHE! B pasueie 6.
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Pucynox 2 — HomorpaMma 1js ompeJe/icHUsS IMHBI
HarpeBaTeleH

5.8 HarpepareibHBIE IPOBOJA Pa3MELIAIOT, KaK
IIPaBUIO, ITyTeM BEPTUKANBHON HaBUBKM C IIOMO-
IIBIO «POTATKH» HA ADMATYPHBIC CTEPXHU, PaMBI,
Kapkac. [l ropu30HTAIGHON HaBUBKY NpH GeTo-
HHPOBAHMY HEPEKPHITHI TPEOYeTCSI OMONHHUTENb-
HOE KpelUIeHHe IMPOBOa, YTOORI HE NOMYCTUTH €TI0
TIPOBHCAHHMSA TIPH YKIIanKe OGeToHa.

B 3aBHCHMOCTH OT TOMIUHBI O¢TOHA nponon
Pa3sMeInaIoT B OMH WM HECKOJILKO PSIAOB.

CxeMBl HABHBKM HarpeBaTeJIbHbIX IIPOBOIOB B
THUIIOBBIX KOHCTPYKIMAX 3JaHUM (B CTeHax, B Ie-
PEKpPEITHAX, B CTONOYATHIX (DyHAaMeHTax, B KO-
JIOHHAX) MIOKa3aHHI Ha pucC. 3.

HarpeBaTenpHblii MPOBOA pa3MemaloOT, Kak
MpaBWJIO, MEXNY apMaTypoil U onanxyOkoif, ¥To-
661 HE CMECTUTH WIH He 1e()OPMUPOBATH €r0 NpH
yKiianke berona.

TIpoBox peKOMEHAYETCS TAKXE HABUBATh TP~
BapUTEJIbHO HA HHBCHTapHLIE 1HA0JIOHBI U3 Jepe-
BSTHHBIX OpyckoB ceyenueM 70%50 MM ¢ mponu-
JlaMH WIM HA mabloOHBI N3 CTANBHLIX (TIOUMeEp-
HEBIX) PAMOK.

Tlocne HenpephIBHOI HaBMBKH IPOBOAA C UH-
BeHTapHOro OapabaHa uepe3 pac4eTHOE KOJIHYE-
CTBO IIeTeNs (0GOPOTOB) AENAIOT BLIBOMBI MPOBOJIA.
HaBuBka IpoBoga BHIOJHSETCH C HATSDKEHHEM
He Gonee 5 krc. IIpu neperubax nposoaa Ha yriax
MO TIPOBOJ YKJIANBIBAIOT MPOKJIAAKH K3 HOMUMeE-

6)

8) 2
O 1
|
A ]
oo eer j
Kewmrmee e ma +

g — B CTEHaX; 6 — B IEPEKPHITHAX; ¢ — B CTONOYAThIX PyHIa-
MCEHTaX; ¢ — B KOJOHHaX

Pucynox 3 — Hasupka HarpesaTeJbHBIX HPOBOAOB B
THAHOBLIX KOHCTPYKIMAX

poB (pybepouna, OGMTYMHMHU3UPOBAHHOM Gymaru
H T.IL.) JUIS1 ZOTIOJHUTENHHOM 3IEKTPOU3OALIUM.

IIpoBoa Kpemsar K apMaType MATKOA BI3aib-
HOM IIPOBOJIOKOI IHMaMeTpoM He MeHee 1,2 MM,
OTpE3KaMH HATPEBaTCILHOIO MPOBOAA, MOMMED-~
HBIMH IITIAraToM M (PHKCATOPaMH TakK, YTOOHI CO-
XpaHUTD DJEKTPOU3OIALMIO ¥ HECMEIIIAEMOCTD.

Ha KoH1{H HarpeBaTe/IbHOTO IIPOBOJA TMPU Ha-
rpy3ke MeHee 25 Br/M nafeBaioT TpyOK# M3 IONH-
BUHIWIXJIOPUAA, TOJIMITAIEHA WA APYroro rmoim-
MEPHOTO MAaTE€pHaJla, KOTOPbI IpSAyNpexXnacT
ofropaHue 30K ¥ 3aMbIKAHHE Ha Maccy. [Ipu
6osbLICH Harpy3Ke YCTpavBalOT OTBOALI HarpeBa-
TENBHOIO NMpoBoAa I ¢ MOMOMBIO MOHTaXHOIO
nposona 2 cedeHHeM 3—4 Mm2 u3 GeTona 3, KoTo-
phie OOEIYHO PaCIIONAaraloT ¢ OZHOM CTOPOHBI KOH-
cTpyKuuu (puc. 4).

Ilepen ycranoBKoii onanyoku (6eroHHpoBaHU-
€M) TIPOBOJ IPOBEPSIOT METOMMETPOM Ha OTCYT-

CTBHC 3aMBbIKaHMd Ha Maccy.

Pucynox 4 — Brisopx npoBozioB H3 GeroHa
11



5.9 JIns KoMMyTaLuK HarpeBaTeabHbIX ITPOBO-
OB TIPUMEHSIOT KaGelbHBIA OTBOI CO CTaHIapT-
HBIM Pa3sbeMOM WM HHBEHTapHEIE CEKIIUM 3JIEKT-
POPa3BOAKY M3 IBYX-TPEX IIHH, K KOTOPHIM I1OI-
COEIMHSIOT OTBOZKIL.

HMHBeHTapHAas CeKIUS 3JIEKTPOPa3BOAKH H3
Tpex IIMH IoKa3aHa Ha puc. 5. Ha croiikax / yk-
PeTUICHBI TPY IIMHBL 2 M3 CTANBHBIX MOJIOC HIUPU-
Hoit 40 MM u TomuuHoi 3 MM. g kperuieHHs
HATpeBaTeJIbHBIX IPOBOAOB NPEAYCMOTPEHHI GO~
161 3 ¢ pe3bboit M6. KaGenbHEIA OTBOJ C pa3be-
MOM 4 IpeJHa3HaYeH I TOZKITIOYEHHS CEKIIUM
9JIEKTpopa3BoIKu K TpaHchopMaropy. KabenrpHbIif
OTBOI 5 CIYXUT IUISl TMOOKTIOYEHHS Cleayrouen
CEKIIUH.

Pucynox 5 — ViHBeHTapHas CeKIMA 3J€KTPOPA3BOAKH
I KOMMYTAIHE HArPEBATEIbHMX NPOBOJIOB

5.10 JIns ynnoTHeHus yIIOXEHHOro 6eTOHA TO-
uMHOIM 210 250 MM ¢ OTMHOYHOM apMaTYpo# U TOJ-
uHoM xo 120 MM ¢ ABoliHOM apMaTypoit clienyeT
IIPYMEHSTH NOBEPXHOCTHBIE BUOPATOPEL.

Ipu Gospuielt TOMLMHE CIIOS% IPUMEHSIOT [Ty~
GuHHEBIE BuOpaTopsl. g yrioTHeHHsS 6GeTOHA B
CTBIKAX ¥ [YCTOAPMUPOBAHHBIX KOHCTPYKITUSX ITPH-
MEHSIOT pa3WYHbIe HacaIKy ¥ HAKOHEYHHKH Ha
[IyOHHHBIE BUOpaTOphl. PeXdM YILUIOTHEHHA 10~
XeH OBITh TAKHM, 9TOOBI He ITOBPEIUTH U30IALINH,
He IOIYCTHTb CMEILICHUA ¥ OOphiBa IIPOBOIOB.

5.11 KoHTpoJb 32 pexxuMoM TepMooGpaboTKu
06eTOHA TIPOH3BOAMTCA C IOMOIUBIO TEXHHMIECKUX
TEPMOMETPOB M (WJIM) HATIUKOB TEMITEpPaTypHi,
BCTaBJIsIeMbIX B € TOHHYIO cMeCh. JlaTyuku Teme-
paTyphl MO3BOJISIIOT ABTOMAaTHIECKH PEryJIMpOBaTh
pexuM TepMoobpaborku 6eToHa. JaTauku TeMiie-
paTyphl YCTAHABJIMBAIOT M3 Pacyera ofuH Ha 6 M
IJIHBI KOHCTPYKUMM WiK Ha 50 M2 moBepXHOCTH
6eToHa, WIK Ha 3 M> GeToHa.

YcraHoBKa JaTYHKA ITOKa3aHa Ha puc. 6.
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Pucynox 6 — TepMONaTInK B HATPEBaeMOM GeTone

B 6etoHHyI0 cMech I MeXny IpoBoiamu 2
BCTABJSIIOT IIEHAN 5 U3 TOHKOCTCHHOM MeTaJUIvi-
4YeCKO# TpyOKH. B meHa 3a1uBaeTCs HEMHOTO MH-
IycTpmaibHOro Macia 6. JlJaTyuk TeMmmepartypsl 4
YCTaHABJIUBAIOT B MIEHAT M MTOAKTIOYAIOT K CHCTe-
M€ aBTOMATHYECKOTO PETYIHPOBAHMS TEMIICPATyp-
HOTO peXHMa WIH K TepMoMetpy. OGorpeBaeMblii
6GETOH ITOKPHIBAIOT yTeIUIMTENeM 3.

5.12 OTKpbiThie [TOBEPXHOCTH YIUIOTHEHHOTO
6eTOHA YKPBIBAIOT YTCIUTUTENIEM M3 TEILIOU30JIs-
LIMOHHBIX MaTepuaioB (cM. pasznen 4.3), Kak npa-
BHJIO, MOKPHIBAJIAMH M (WIH) IUIMTAMH TOJILU-
Hoit 1o 80 mMm. 1% MTOB OonanyOK MOXET OBbITh
TIPUMEHEHA 3UTMBHAS TEIUIOU3OJISIIIS, HATIPHMED,
Ha OCHOBe ITeHonoauypeTasa. [Ipa HeobxonuMoc-
TH TIPHMEHSIOT YHHBEPCAIBHYIO IPEIOINYIO OCHAC-
TKY: YKIAIBIBAIOT IPeoiie TUTOCKUE 3IEMEHTH ¢
TIPOBOJIOYHBIMH 3JeKTpoHarpesareasaMu (I'OI1)
WM TepMOakTHBHbIe rubkue mokpbrtusa (TAITI).

Brirmycku apMaTyphl 3a6€ TOHHPOBAHHBIX KOH-
CTPYKIIWH clieqyeT YKPBITh ¥ YTeIUIUTh Ha BBICOTY
(amumy) He MeHee ueM Ha 0,5 M.

Yremsior Bce pebGpa onanyoku, B TOM YMCIe
TIPOMEXYTOYHbIE, SBASIONMECT «MOCTUKAMHU XO-
JIoa».

Vrermresns B onaxy6Ke M yIOXEHHBIA Ha OT-
KPBITHIC ITOBEPXHOCTH OeTOHA JOJIKHEI OBITD ORK-
HaKOBBIMH 110 TEILIOM30/ISIIIMOHHBIM CBOKCTBAM.

CxopocTb ocrbiBaHHA GE€TOHA NOAHEPXUBa-
eTcs B 3afaHHBIX Mpefesax myTeM IepHoAMYec-
KHX BKJIIOYEHHUI 110J] pabouylo Harpy3Ky Ha (0,5
0,6 ¥ HarpeBaTeHHOIO MPOBOJA.

5.13 HaGop npoyHocTy 6eTOHa Ha CXATHe IIpef-
BapUTEJIBHO OLIEHUBAIOT 10 GaKTHIECKOMY PEXKK-



My TepMOOOpabOTKH, WIS IE€ro CTPOST €XecyTod-
Hble TpaduKi M3MEHEHHS TeMIlepaTypsl OeToHa B
MpoLecce BBIAEPXUBAHUSA W COMOCTARIIIOT HMX C
KOHTpOJIbHbIMH rpacrkaMu Habopa NMPOIHOCTH.
Ha puc. 7 nokazaHst KOHTpoJIbHbIE rpadmku
Wi onpegeneHust Habopa NMpoyHocTH OeToHA HA
MOPTIAHALIEMEHTE aKTUBHOCTRIO He MeHee 400. U3
puc. 7 BUTHO, YTO IIPH H30TEPMHUYIECKOM BBLIEPXKH-
BaHUY, HampuMep 11pu Temneparype 20 °C B Teue-
HHe 6 cyT, MpoyHocTh GeToHa coctaBuT 70 %, B
Te4eHHe 22 cyT 6eTOH HabepeT MIONHYIO IPOYHOCTD.
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Pucynox 7 — Ilpounocts GeToHa B 3aBHCHMOCTH OT
TEMHEPATYPHl H HPOAC/IKHTEILHOCTH BbIIEPKHBAHHS

ITpouHocTh GeTOHA B OTBETCTBEHHBIX KOHCT-
PYKUMSX OIIPEAEIISIOT T1aG0PaTOPHEIMA METOAAMHU
[oclie CHATHS OIanyOKu (HalmpHUMep, Y/bTpasBy-
KOBbIM, HCHBITAHNEM 00pa3LIoB Ha CXaTue | T.IL.).

5.14 Texnonorust 3MMHero GeTOHUPOBAHUS
CTHIKOB B COOPHBIX XeJIe306€TOHHBIX KOHCTPYKIIMSIX
MMeEeT cIleAyIolHe OCOOEHHOCTH.

TonocTs cThIKA IOATOTABIMBAIOT: OYMILIAIOT OT
CHera ¥ HaJiel, OTOTPEBAIOT C MOMOILBIO, Ha-
npuMep, Tpyouatsix HarpeBaresneii (TOH) xo tem-
nepatypsl He Huxe + 5 °C. Bmecro otorpesa CTeI-
Ka o 3TOM TEMIIEPATyphl JOIYCKaeTCs YKIANBI-
BaTh NPEABAPUTENHHO PA3OTPETYIO GETOHHYIO CMECh.
TerurooTnaya cMecH JOJDKHA 06ecIeYUTh OTOTPeB
CTBIKAa A0 YKa3aHHoOi Beile Temreparyphbl. IIpo-
JOJDKUTENIBHOCTD YIUIOTHEHUsI GETOHHOH cMecu
BUOpaTOpamMu yBeIMIMBAIOT HE MEHEee YeM Ha 4eT-
BEPTH IO CPABHEHMIO C JIETHHM BpeMEHEM.

B GeroHHyi0 cMech I CTHIKOB MOTYT OBITH
BBE/IEHBI IIPOTHBOMOpO3HbIE MOGAaBKH, Macca KO-
TOPBIX TIpHHUMaeTcst A0 12 % Macchl LieMeHTa.

6 ONIPEJEJIEHME IIAPAMETPOB
TEPMOOBPABOTKU EETOHA
B THIOBBIX KOHCTPYKIIMAX 3TAHMI

Huxe Ha npuMepe onpeneieHus MapaMeTpoB
TepMo0OpaboTKU GeTOHA B TUITOBBIX KOHCTPYKIIU-
SIX 30aHUH (KOJOHH, CTEH H IMEePEeKpHITHI) HU31a-
raeTcs METO[MKA, KOTOpasi MOXET ObITh peKOMEH -
IOBAaHa )14 pacyeTa peXxuMa TepMoodpaboTku 6e-
TOHA B KOHCTPYKLMSIX M060i ¢opMBI ¥ pa3MepoB.

PacyeTHble mapaMeTpsl TepMooOpaboTKu Ge-
TOHA, MPUBEIEHHbBIE B TAGNHIIAX, CIEAYeT HCIONb-
30BaTh KaK MpeIBApPUTENbHEIE U MPUOTMKCHHEIE.
JIist OTBETCTBEHHBIX KOHCTPYKIIHIA pacyeTHBIE 1a-
paMeTphl MOAJieXXaT YTOYHEHMIO TIO Pe3yabTaraM
NaGopaTOpPHBIX UCIIBITAHKI 00pa3iioB 3UMHETO O¢-
TOHUPOBaHMSL.

6.1 Koaonna

Beronuposanue (6eToH xiacca B1S, pacxon tie-
MenTa 350 kT/M3) KONMOHHBI ¢ pasMepamu AXBxC
(500x500x7500 MM) mpom3BoaMTCS B OmaIybKe
¥3 JOCOK TOJIUHOMA 40 MM c mpuMeHeHHeM Ha-
rpesarebHoro nposona ITHCB 1x1,2 u Tpancdop-
maropHou nogcranimu KTII 63-0OB.

YcnoBus GETOHMPOBAHHUS CIIELYIOIIMeE:

TeMIreparypa OeTOHHOM cMecH, YJIOXEHHOH B
omany6ky, + 15 °C;

cpenHssS TEMIIEpaTypa HapyXHOIo BO3Iyxa B
TegeHue cyroxk — 20 °C;

CKOpOCTb BeTpa 5 M/c;

TeMITIepaTypa U30TEPMUYECKOTO BbIIEPXUBAHUS
6erona + 40 °C.

OmnpeneneHue IapaMeTPoOB peXnuMa TepMoo6-
paboTKu GeTOHA IIPOM3BOIUTCS B CIICAYIOLIEH MOC-
JeJOBATeNIBHOCTH.

TTpuHUMAaeTcs1, YTO NOTEPH TEILUIOTHI YEPe3 TOP-
bl KOJIOHHBI HEe3HAYHUTETbHBI (BEpXHHUIA OTKDBI-
THIA TOpEIl YTEIUIEH MUHEPAJIbHON BaTOH) M IMO-
3TOMY HE YIUTHIBAIOTCH.

Mozyns IOBEPXHOCTH OXJIAKEEHUS KOJOHHBI
M_ pasen

M = F/V=150/1,87 = 8,0 m\.

KoadodumuenT Temronepenayn nocku K npu
CKOPOCTH BeTpa 5 M/c ompezesnsem mo TabGnuue
4.4 v npunumaem K = 3,6 Br/(m2.°C).

Haxonum pasHUILy TeMIleparyp HarpeToro 6eTo-
HA H HApYXHOTo Bo3fyXa AT, KOTopasi COCTARISIET

AT = 40 — (=20) = 60 °C.

Heo6xogumMyio yaeibHYI0 MOIIHOCTh Harpe-
Ba MPOBOAA Pyﬂ oIpeieNAeM 110 HOMOrpaMMe (CM.
puc. 1).

Mexnoy npsmeiMu 2 u 4 KoadpuuueHTa Ten-
aonepesadu K, Br/(M2.°C), npoBoIuM BU3YAIbHO
paMy10, pasHyio 3,6 Bt/(m2-°C).

HaxonuM Touky mepeceueHus: npsMoit AT =
= 60 °C c opmunatoit M, = 8,0 m*! Momynst mo-
BEPXHOCTU KOJOHHBL K3 3To# TOYKH MPOBOIUM
TOPH30HTANS [0 IIEPECEYSHHS C YIIOMSIHYTOM Ips-
Moii, paBHO#i K = 3,6 Br/(M2.°C).

Omnyckaem NepHEHANKYISIP U3 3TOH TOYKHU Ha
npsamyio pacxona uemesTa I = 350 kr/m3.

IIpoexumst moxyYeHHON TOYKM HA OPNHMHATY
YAEAHHON MOILTHOCTH HAarpesa IPOBOAA YKA3hIBACT
P, = 320 Br/m2.
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IJar HarpeBaTeibHBIX MPOBOHOB (b) ompene-
JiseM no ¢gopmyie (2)

=1/ (Py/p +1) = 1/(320/33 +1) =
=0,09=0,1mMm,

rae p = 33 Br/M — ynenbHast Harpy3kKa Ha MpoBOI
H3 peKOMCHAYeMOro uurepsana p = 30—35 Bt/m
U1 apMHUPOBAHHBIX KOHCTPYKIIMH.

Onuua nposoaa L, HEoOXOAMMOTO AJIsT HaBHB-
KV TI0 cXeMe pHC. 3,2 Ha apMaTypHBI Kapkac C
waroM 10 cm, cocraBnger

L=2A+B)C/b=2(05+0,575/0,1 =
= 150 m.

Hanee mo Homorpamme (cM. puc. 2) nonbu-
paeM IUTMHY HarpesaTens, GIM3KYi0 K KpaTHOM
150 M, 4 paGouyee HampsKEeHUE.

Mexny xpuebiMi 1,4 1 1,1 MM amameTpa nipo-
Boja d MPOBOOMM BH3YallbHO KPHUBYIO, PaBHYIO
d=1,2 Mm.

W3 Toukn Ha abcuucce yneabHON Harpy3kKd
» = 33 Br/M npoBoauM OpAMHATY A0 TOYKH Te-
peceyeHus ¢ KPMBOii, 3aTeéM U3 3TOH TOYKM IO
TOPU30HTAM HAXOXHUM TOUKY HEPECCICHHS C KPH-
Boit d =1,2 Mm. OmycKaeM IepreHIUKYISp U3 3TOH
TOYKH Ha KpuBHeE pabouero nHanpsokeHus U, B.
Ipoekinm To9EK TIepeceYeHnss Ha OPIUHATY AJTH~
HEI HarpeBaTesIs MO3BOJIAIOT TOA0OpaTh IINHY Ha-
rpeparens /, M. HauGonee Giam3kuM 3HauyeHMEM
SIBJIAETCA JUTMHA HarpesaTens 25 M npu pabodem
HamnpsxkeHuu U= 55 B. Takum oGpasoM, Ha 110-
BEPXHOCTAX OXIAXACHMS KONOHHBI YKIaIBIBAET-
¢ 6 Harpesatenel mo 25 M KaXIbiid.

ViensHsiit pacxof nposona (Ha 1 M3 GeToHa)
cocraBut 150,0/1,87 = 80,0 M. '

PexxuMm TepMooOpaborTku GeTOHA ONpencHuM
C y4eTOM peKXOMeHJalMii pa3mena 5.2 v nopu yc-
JIOBUH, YTO IPOYHOCTh GETOHA COCTABMT HE Me-
uee 70 % R,q. IIpomomxuTeIbHOCTE HarpeBa MpH
cKopocTi HarpeBa 4,0 °C/4 cocrapifieT He MEHEE
6 4, u3oTepMUYeCcKas BriiepxkKa 1py + 40 °C no
rpaduky (cM. puc. 7) — 60 94 ¥ OCTHIBAaHMA IO

TaGnuma 6

Temne- | Vaensnas | Hlar Hanps-
parypa | MOIHOCTD | HarpeBa- ﬁ"a;‘sg HI[HPH;:_ KCHUE
BO3Ry- | Harpesa | Tenst b, ZOMM T:ge u | TOKa
xa, °C | P, Br/M}| MM > > U 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
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HYJIS IpH CKOpocTH ocThiBaHuA 2,0 °C/u — He
meHee 20 4.

AHANOTHYHBIE PACYeTH! ObUTH BLIITOMHEHEI ITPH
TeMiteparype Bo3ayxa —10 u —15 °C.

OcCHOBHbIe TapaMeTphl TepMO0GpaboTKK GeTo-
Ha B KOJIOHHE CBeJICHBI B CIEAYIONIYIO Tabmuiy 6.

6.2 Crena

BeronupoBanue (OeToH kmacca B15, pacxon
neMenTa 350 kr/m3) crennl ¢ pasmepamu AXBxC
(3000x500%6000 MM ) TMPOM3BOAMTCA B MHBEH-
TapHOH CTalbHOM onairybke ¢ pasMepaMd IIUTa
2000x1000 mM, yTEIUIEHHOM MHHEPAIOBaTHEIMH
winTaMu Tonmuaoi 60 MM. s repmoobpaGoTki
0eTOHa MpexyCMOTPEHBI HarpeBaTENBHEII IIPOBOA
ITHCB 1x1,4 u TpaHcopMaTOpHAs MOICTAHIIMS
ina KTIITO-80-86 VI

VenoBusa 6eTOHHPOBAHUA CICAYIOLIAE:

TeMiIeparypa GETOHHOM CMECH, YIOXEHHOU B
onanyoky, + 5 °C;

CpelHss TeMmeparypa HapyXHOTO BO3Jyxa B
TeyeHHe CyToK —15 °C;

CKOpOCTh BeTpa 3 M/C;

TEMITEpaTypa H30TEPMIYECKOTO BEICPXKUBAHWSA
6erona + 45 °C.

OnpeneneHye MapaMeTPOB PEXUMa TEPMOOG-
paboTku GeToHa MPOU3BOAMTCA B CHACAYIOHICH HOC-
JIeIOBATEIbHOCTH.

IIpuHuMaeTcs, 4TO MOTEPH TEIUIOTH 9depe3
BEPXHIOIO ¥ HIDKHIOIO ITOBEPXHOCTH CTEHBI He3Ha-
yuTENbHB! (BEPXHSS OTKPBITas MOBEPXHOCTh Ha-
IEXHO YKPHITa TEIUIOM3OJSIMOHHBIM Marepua-
JIOM) UM TIO3TOMY HE YYMTHIBAIOTCSI.

Mouynp oBEpXHOCTH OXIaXACHHUS CTEHBI M
paBeH

M, =F/V=390/90=43m"

Koadduuuent tervonepenayu K onany6xu
onpeneanM no ¢opmyne (1)

K=1/(1/a, + 58,/\, + 1/0) =
=1/(/2,8 + 0,06/0,6 + 1/25) =
= 2,0 Br/(M2.°C),

rne o, = 2,8 Br/(M?°C) — kKoapuimenT nepe-
Jla9¥ TEIUTOTHI OT Olia-~
JIyOKM U3ITy9EHUEM;
— TOJIUMHA CIIOS Tell-
JIOU30JISLMOHHOTO
Martepuana;
A, = 0,6 Br/(M2°C) — xoadurmenT Terio-
TIPOBOAHOCTH TEIUIO-
HM30JIIHOHHOIO Ma-
TepHasa;
a, = 25,0 Br/(M2.°C) — xoodbuimeHT nepe-
a4l TEIUIOTHl KOH-
BEKLMEH IPU CKOpO-
CTH BeTpa 3 M/c.

3, = 0,06 m



Haxomum pasHULLy TeMITepaTyphl Harperoro Ge-
TOHA ¥ HapyXHoro Bo3myxa AT, KoTopass cocTas-
JISIeT

AT = 45 — (— 15) = 60 °C.

Heo6xonumyio yaeapHYI0 MOLIHOCTh Harpepa
OeroHa P, ompenensieM 0 HOMOTpamMMe puc. 1.

Haxomm TOYKY IIepecedeHus! np;IMOH AT =
= 60 °C ¢ opaunaroit M, = 4,3 Mm~! Moxynsa mo-
BEPXHOCTHU cTeHhl. Y3 3'roﬁ TOYKH IIPOBOJUM I'OpU-
30HTaNb O TIepecedeHUs ¢ MpsiMoil KoadduLeH-
Ta TeIUTonepeRaqn, pasHoil K = 2,0 Br/(M2.°C).

OnyckaeM MePIEHIUKY/ISP U3 OTOH TOUKH Ha
npsaMyto pacxona uemenTa I = 350 kr/m3.

TIpoeKkuusl MOJYYEHHOH TOYKMA HA OPHHUHATY
yIeNbHO¥ MOIIHOCTH HAarpeBa yKa3bIBaeT Pyn =
= 250 Br/M2.

Illar HarpeBaTeJbHEIX IPOBONOB b ompeness-
eM o dopmyre (2)

b= 1/(P,/p +1) = 1/(250/34 + 1) = 0,12 M,

e p = 34 Br/M — yZ#enbHast Harpy3Ka Ha IIPOBOJ,
d = 1,1—1,4 u3 pekoMeHAaye-
Moro uHTepBaia p = 30—35
BT/M A/ apMHPOBAHHBIX KOH-
CTPYKIIMHA.
JnuHa npoBona L, Heobxomumast [UId HaBHB-
KM ITO CXéMe pHC. 3,6 HAa apMaTypHBIA Kapkac ¢
maroM 12 cM, cocTaBisieT

L=2A(C+B)/b=2-3(6+0,5/012~ 324m.

Harnee no HoMorpaMMe puc. 2 moadupaeM mm-
Hy Harpepareinst, OJHM3KYI0O K KpaTHOH 324 M, u
paboyee HanpsCKeHUeE.

W3 touku Ha abcuucce yaenbHOU Harpysku
2 = 34 Bt/M nipoBonvM OpAZMHATY IO TOUKH Iie-
pecedeHUs ¢ KPHBOM, 3aTeM M3 3TOil TOYKH IO
TOPU3OHTAJIA HAXOLMM TOYKY IEPECeUCHHUS ¢ KpU-
Boii d = 1,4 mM. OmyckaeM INEPHIECHIUKYISAP U3
3TOM TOYKHM HA KpHBHIE pabodero HaIpsoKeHus
U, B. IIpoex1iny TOYEK MepecedeHUsi Ha OpAUHa-
Ty IUTMHBl HarpeBareisl ITO3BOJISIOT IOX06paTh
JuHy Harpesatens. HauGonee OMM3KUM 3Hage-
HUEM SIBJIsIeTCsl [UTWHA Harpesatens 27 M npH pa-
6oueM HampsoxkeHun U = 58 B. Takum o6pasom,
Ha [TOBEPXHOCTSIX OXJMaXIEHHUsI CTEHbI YKIabiBa-
erca 12 HarpeBareneit mo 27 M KaXHABIit.

YaensHbIl pacxof nposoga (Ha 1 M3 GeroHa)
cocrasut 324,0/9,0 = 36,0 M.

PexxuM TepMooOpaboTki 6ETOHA OMIPEAEIMM C
y4eTOM peKoMeHIalluit pasgena 5.2 ¥ npu ycio-
BHM, YTO MPOYHOCTh OETOHA COCTABUT HE MeHee
70 % R,s. IpOnOIKUTENBHOCTD HAarpeBa IMpH CKO-
poctu Harpeea 4,0 °C/4 cocrapnser He MeHee 10 4,
H30TepMHYeCKast BeIIepXKa rpy + 45 °C o rpadu-
Ky puc. 7 — 48 4 11 OCTBIBaHUA [0 HYJISL IPU CKOPO-
cru ocreiBanus 2,0 °C/4 — He meHee 22 u.

AHATOrNYHBIE pacyeThl ObUIH BBIITOIHEHEI IPU
TeMrieparype Bosnyxa —10 u —20 °C.

Ta6bnuia 7

Temne- | Yoemsuas | Har Tuamerp| [imma Hamnps-

szlyﬂpix M:umocn Harpeaba- Tipoona | Harpepa- | KEHAE
y: arpepa | Tems b, |0 LT | Toxa
xa, °C | P, B/M?| mm ’ ’ U B

-10 230 140

-15 250 120

-

—20 320 100

-

el Relalal Raliaa
BN=| BN AN
(S
W
W
(%)

OcHOBHbIE MapaMeTphl TepMooOpaborku GeTo-
Ha B CTCHE CBEACHHI B C/IeAYIONIyIo Tabmuiry 7.

6.3 Ilepexpbirne

Bberonnposanune (6etoH Kimacca B25, pacxon
ueMeHTa 400 kr/M%) HepekpHiTHA ¢ pasMepaMH
AXBxC (6000x6000x200 MM) mpousBoguTcs B
onaayoke M3 JIAaMUHHPOBaHHOM (paHepBl TOJMIIM-
Hoif 21 MM. OTKpBITast MOBEPXHOCTh NEPEKPHITHS
YTeIUIsieTCsl MUHEPAJIOBATHHIMY TUTATAMM TOJILLIM -
Hoii 80 MM, TEpMOAKTHBHBIMM I'MOKVIMH MOKpBHI-
tiaMu (TAI'TI) wix rpelolliMH IIOCKUMHM 3Jie-
menTamu (I'DIT).

Ui TepMooOpaboTKu OeToHa IMpenycMoTpe-
HBl HarpeBateabHbil nposox [THCB 1% 1,2 x TpaHc-
¢dopMaropras noxcranmas tana KTIITO-80-86.

YcnoBus 6eTOHUpPOBaHMS CJIEAYIOLHeE:

TeMItepaTrypa 6€TOHHOM CMECH, YIOXEHHON B
onanybky, +10 °C;

TeMITeparypa H30TePMHYECKOTO BhIIEPXUBAHUS
6etona +45 °C;

TEMIIepaTypa HapyXHOIo Boaayxa: iHeM —16 °C,
Houblo —20 °C;

cKopocTh Betpa 1,5 M/c.

OnpeneneHue NapaMeTpoB peXuMa TepMo0o6-
paboTKH 6eTOHA MPOU3BOAUTCS B CICAYIOLUCH IToC-
JIeIOBATEIbHOCTH.

[IpuHyMaeTcs1, YTO OTEPU TEIUIOTHI Yepe3 OT-
KDPBITYIO BEPXHIOIO IIOBEPXHOCTH IIEPEKPBITHSI HE-
3HAYMTE/IbHBI (HAIEXHO YKPBITA TEILIOU30JISLIHOH-
HbIM MATEPHAIOM ) H IO3TOMY HE YYUTHIBAIOTCH.

MoIynb NOBEpXHOCTH OXJIAXACHUSA MePEeKphI-
THA M_ mipu 5TOM paBeH

M =F/V=408/72~60M"

KoaddunueHT Terwonepeaadn K onaniyoku us
JIAMUHHPOBaHHOU daHephl onpeneauM mno ¢op-
mysie (1)

K=1/1/o, +Z5,/0 + V/a) =
1/(1/2,8 +0021/04+ 1/20)
= 2.2 Br/(M2.°C),
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rae o, = 2,8 Br/(M*°C) — Ko3pduLMeHT repe-
JAa4M TeIUTOThI OT Ona-
JIyOK#M U3TyYEeHUEM;
— TOJNINMHAHA JaMHUHH-
poBaHHOM aHepsr;
A; = 0,4 Br/(M2.°C) — K03pHUMEHT Tem-
JIONIPOBOAHOCTH JIa-
MUHHPOBaHHOU ¢a-
HEPEI;
o, = 20,0 Br/(M2.°C) — xo3dduumeHT nepe-
Ja4¥ TEIUIOTHl KOH-
BEKIUEN IPU CKOPO-
cru Betpa 1,5 m/c.
HaxonuM passuny teMuepatypsl AT Harpeto-
ro GeToHa ¥ cpefiHei TeMIIepaTypbl HAPYXHOTO BO3-~
IyXa B TeyeHwme cyTok (paBHa —18 °C), xoTopas
cocrasiser

AT = 45 — (—18) = 63 °C.

5, =0,021m

HeobxomuMyIo yAeNsHYI0 MOIMHOCTh Harpesa
6eToHa PﬂI onpeenseM 110 HoMorpamme puc. 1.

HaxomuM Touky mepeceueHus rnpsmMoir AT =
= 63 °C c opuusatoi M, = 6,0 M~! Monyna no-
BEPXHOCTH IEPEKPHITUA. VI3 3TOH TOYKH MpOBO-
JIAM TOPM30HTAND X0 TIEpeceyeHus ¢ IPSAMOi KO-
s¢duumenta Teruronepenady, pasaoi K= 2,2 Br/
(M2.°C).

OnyckaeM nepreHIuKYISp U3 3TOH TOYKH Ha
npsMylo pacxona nemenTa I = 400 xr/m3.

Tpoexumsa nony4eHHOH TOYKM Ha OpAUHATY
YAEIBHOM MOLIHOCTA Harpesa ykasksaeT P, =
= 300 Br/m2.

Ilar yarpesaTeabHBIX IPOBONOB b ornpenens-
eM 1o dopMmyie (2)

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

roe p = 34 Br/M — ynmembHas HarpysKa Ha IpOBOLL
d = 1,1—1,4 u3 pexoMeHIye-
Moro mHTepBaja p = 30—35
B1r/M Anss apMUpOBaHHBIX
KOHCTPYKIIMHA.
IiHa nposoma L, Heo6XoIUMOro ULt YKIak-
KU B HIDKHEM YpOBHE apMaTypsI 110 cXeMe puc. 3,6
¢ maroM 10 cM, cocTaBisgeT

L=B@AM+1)+A=6(6/0,1+1)+6~312Mm

Hanee nio HoMorpaMme puc. 2 moadupaem Wi~
HY HarpeBaTtes, OMU3KYyI0 K KpaTHOH JUIMHE ITpO-
BOJa, A paGoyee HaNpKEeHHE.

Mexany kpuspiMu 1,4 1 1,1 MM 1uametpa 1po-
BOAa d NMPOBOAWM BH3YyaJbHO KPWMBYIO, PaBHYIO
d =1,2 MM.

W3 1oy Ha abclucce yAENbHON HArpy3Ku
p = 34 Br/M npoBOZMM OPIMHATY O TOYKH II€-
pecedeHus ¢ KpHMBOM, 3aTéM U3 3TON TOYUKH IO
TOPH30HTAIU HaxOAUM TOYKY [IEPECEYCHUS ¢ KpH-
Boit d = 1,2 MM. OnyckaeM NepIEHAMKYNSAP U3
3TON TOYKKM Ha KpUBBIE pabodero HampsXeHUs
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U, B. Ilpoekiuy TOYEK nepece4eHUsA Ha OparHa-
Ty UIMHBI Harpesarelsi MO3BOJIIIOT HOA06GPaTh
niuHy HarpeBatenst. HaubGosee 61u3kuM 3Have-
HUEM SBIKETCS [UTMHA HarpesaTens 25 M npu pa-
6oueM Hanpsokenuu U= 55 B. TakuM o6pazom, B
MepeKpRITAE YKIanpBaeTcst 15 Harperarenei mo
25 M KaXnpIid.

Vremsupiit pacxon nposona (Ha | M3 GeroHa)
cocrasut 372,0 / 7,2 ~ 52,0 m.

PexuM TepMooGpaboTKu GeTOHA ONIpesieiuM ¢
y4eTOM pEeKOMEHHAlHMil pa3fena 5.2 ¥ MpH ycio-
BUM, 9TO NPOYHOCTH OETOHA COCTaBHT HE MeHee
70 % R,s. TIponomXuTeIbHOCTE Harpepa MpH CKO-
pocti Harpesa 4,0 °C/4 cocTapjisieT He MeHee 9 y,
H30TepMHUYecKad BbUEpxKa npu +45 °C no rpa-
duxy puc. 7 — 48 4y ¥ OCTBIBaHUA IO HYJNS TIPH
ckopocty ocreiBaHus 2,0 °C/qy — we MeHee 22 4.

AHaNornIHbie pacyeThbl ObUIM BBIMTONXHEHDI IPY
Temrieparype Bosayxa —10 °C.

OcCHOBHBIE TIapaMETPH TEpPMooOpaboTKH BeToHa
B NEPEKPHITHH CBEJCHBI B CIEAYIOLIYIO Tabammy 8.

Ta6aunma 8

Temne- | Yuenphag | Hlar Hanps-
paTypa | MOUTHOCTb | HarpeBa- Hngg:o e;‘;) Hm- XeHue
BO3My- | HarpeBa | Tens b, d v |tems, m| TOK3
xa, °C | P, Br/m?| M ? ’ UB
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 OBECIIEYEHUE KAYECTBA
3AMHEI'O BETOHHPOBAHHA

KayecTBo 3uMHero G6eTOHMPOBAHUS HAOJDKHO
obecriedyuTh MPOEKTHYIO IIPOYHOCTh MOHOMHTHbIX
GEeTOHHBIX U Xe)e300eTOHHBIX KOHCTPYKUMiA. O6-
e TpeGoBaHMS K KOHTPOJIIO KadecTsa OeToHa U3-
jgoxenst B CHull 12-01-2004 u CHulIT 3.03.01-87.

KagectBo 3uMHero 6eTOHHPOBAHKA 3aBUCUT OT
BBITIOJIHEHUS TIOATOTOBUTENbHEIX PaboT, BRIOpaH-
HOTO pexXuMa TepMooBpaboTKK ¥ KOHTPOJIA Kave-
cTBa padoT.

Ho Havama oCHOBHBIX paboT ciieayer IpoBe-
puTth paboTocriocoGHOCTL 000pyOBaHUS U CUCTE-
MbI aBTOMAaTHKH, OTCYTCTBUE ITOBPEXIEHHHN Hpo-
BOJIOB, HaIEXHOCTh M30JSIITUN.

Pexxum tepmMoobpaboTku HeoOXonuMo TIpoBe-
PUTH ¥ IIPU HEOOXOAUMOCTH OTKOPPEKTUPOBATD 1O
pesyibTataM J1abopaTopHbiX HCHBITAHMI 06pa3LoB
berona.

Ilepen yxiagkoi mpoBogoB ¥ 6e TOHHUPOBaHHU~
€M IIPOBEPSIOT KAYECTBO OYKCTKH OT CHETa M JbJa
OCHOBAHHUSI, apMaTyphl U OINajJyOKH.



B niepBbIe 4ackl HarpeBaHUsI OETOHA U HE pexe
IIBYX pa3 B CYTKM M3MEPSIOT TOK M HAIpSDKEHUE B
nuTaronei cetu. HabmoneHue 3a paboToit 06opy-
JIOBaHUs, OCMOTP [IPOBOHOB, Kabesiel U MECT 1K~
TPUYECKNX COENUHECHMH C IENbIO BRISBICHUS I10-
BPEXACHUMN, UCKPEHUS U T.I. MPOMU3BOIATCS I10-
crosgHHO. CONpOTHRIEHUE N30JISAIIMK HarpeBare/ei
JIOJDKHO cocTapiiTh He MeHee 1,0 MOwm B xomox-
HOoM U 0,5 MOM B ropstueM COCTOSSHUM.

Ilocne GeTOHHpPOBAHUA IIPOBEPSIIOT COOTBET-
CTBHE COIVIACHO IPOEKTY W HaOeXHOCTb YKPBITHSA
OTKPBITHIX IOBEPXHOCTE! GETOHA MMOPOU3OMALIU-
OHHBIMH U TEIUTOU3ONSIIMOHHBIMY MaTepUATaMU.

B mporiecce HarpeBa TeMiepatypy 6eToHa u3-
Mep4IOT He peXe YeM yepe3 Kaxanle nBa yaca. He
pexe OBYX pa3 B CMCHY CHUMAIOT [TOKa3aHUA JaT-
YHKOB TEMIIEPATYpPhl I IOCTPOECHUS rpadukoB
TeMIIEPAaTYPLl HATpEeBaHHMs, BBIICPKUBAHUA U OC-
THIBAHUS OeTOHA.

KonTpons HaGopa mpodHocTd GeToHa ocylie-
CTRJIIETCS II0 TEMIIEPATYPHOMY pEXUMY HauGosee
OTBETCTBEHHBIX MM MEHEe HAarpeThiX yJacTKOB
KOHCTPYKIIUH.

ITocne cHsATHS OMaTyGKyU OlleHKa MPOYHOCTH
6eTOHA IPOU3BOAMTCS METOJaMM, YKa3aHHBIMHU B
pasnene 5.13.

8 TEXHUKA BE3OIIACHOCTH
IIPA BJEKTPOHATPEBE BETOHA

Ipu opraHM3anuy ¥ BBHITOJIHEHUM pabot mmo
9J1eKTpoobOrpeBy G€TOHA JOKHBI BBIIOIHITHCS
obuine TpebOBaHMS CIEIYIOLIMX HOPMATHBHBIX
IOKYMEHTOB!

CHull 12-03-2001. BesonacHocTk Tpyaa B CTpo-
utenscrBe. Yacts 1. O6unte TpebGoBaHus;

CHul1 12-04-2002. BesonacHocTb TpyAa B CTpo-
urenberie. Yacts 2. CTpoUTENbHOE TIPOU3BOLCTBO;

T'OCT 12.4.011—89. Cpencrsa 3aimrsl pabo-
yux. O6nme TpeGoBanuA U Kiaccuduxaims.

INoxapHas 6e30MmacHOCTh NOJIKHa ObITh 06ec-
revyeHa B COOTBETCTBUU C TPeOGOBAaHUAMM:

115 01-03. IMpasuia noxapHo# 6e30macHoC-
TH B PO;

TI'OCT 12.1.004.91. CCBT. IloxapHas 6e3onac-
HocTb. OO0IIHE TpeOOBAHUS.

Kpome 3Tux 061X TpeGoBaHMiA JIOMKHA ObITH
obecredeHa 3/IeKTpoOe30MacHOCTh B COOTBETCTBUH
¢ TpeOGOBaHUAMMU:

TOCT 12.1.019—79. CCBT. 9nektpobesomnac-
HocThb. OOmIMe TpeOOBaHUST U HOMEHKNATypa BHU-
JIOB 3aIMTBHL;

I'OCT 12.1.030—81. CCBT. Daekrpobesornac-
HOCTh. 3anIMTHOE 3a3eMJIEHHE, 3aHYJICHHUE;

IMOT PM-016-2001 (P, 153-34.0-03.150-00)
MexoTpacneBble MPaBuUia IO OXpaHe TPYAA, [pa-
BHJIA G€30MACHOCTH MPU SKCIUIyaTalluH 3JIEKTPO-
YCTaHOBOK.

CrpouTesibHasl IUIOLIANKa JOIXHA UMETh Or-
paxiaeHue, paboyril y4acTox (MecTto) GeToH-
HBIX paboT JOJLKeH ObITh 0603HAYeH 3HAKAMU Oe-
30IACHOCTHM M HAIIMCSIMKM YCTAHOBIECHHOH dop-
MBI B COOTBETCTBHU ¢ TpeboBaHusivu [OCT P
12.4.026-2001. OrpaxieHust TOJLKHBI YIOBJIETBO-
patb tpeGoBanusam I'OCT 23407—78 u T'OCT
12.4.059—89.

BetoHHple paboThI C 3JEKTPOOOOTPEBOM HOJI-
XHBI TIPOM3BONUTECS, KaK IIPABUJIIO, B CBETJIOE BpE-
s cyrok. CrpouTenbHas IDIOIIaNKa, YYacToK pa-
60T, paboyee MECTO B TEMHOE BPEMSI CYTOK JIOJIK-
HbI GBITh OCBEIIEHEI B COOTBETCTBUM C TpeOOBaHM-
amn TOCT 12.1.046—85 «CCBT. CrpoutenscTso.
HopMpbI OCBELIEHHS CTPOUTEBHBIX TUTOIHAIOK».

Ipu mogaye U yILIOTHEHUW HETOHHOH CMECH
onTyOKY ¥ MMOQAEPKUBAIOILME KOHCTPYKIIMY CJie-
JIyeT TIIATeIbHO OCMATpPHBATh, IIPOBEPSTh HA HA-
JEeXHOCTh YCTAHOBKY CTOE€K, [TOJKOCOB.

IIpu yruroTHeHMM GETOHHOW CMECH 3JIeKTpO-
BUOparopaMM MepeMeIaTh BUOpaTop 3a TOKOBENy-
1M LUTAHIY He IOITyCKAETCH, a TIPH NepPEePHIBAX B
paboTe U IpH MEPEXOAE € OAHOIO MecTa Ha Jpyroe
SJIEKTPOBHOPATOPBl HEOOXOIUMO BEIKITIOUATb.

DKCIUTyaTall¥g aBTOOETOHOHACOCa U aBTOOETO-
HOCMECHTEJA JOJIKHA OCYILUECTBIISATHCS B COOTBET-
CTBUM C YKa3aHUSIMH 3aBOJIOB-M3rOTOBUTENEH,
M3JI0XCHHBIMHU B HHCTPYKLIMSAX I10 SKCIUTyaTalyH.

CoenuHATh CTanbHble TPYOHI GeTOHOBOHA C
PEe3HHOTKAHEBbIMH IIUIAHTAaMHU HEOOXOAMMO ¢ To-
MOIIBIO MHBEHTAPHBIX XOMYTOB Ha GOJITax.

HeobGxomumo ciremuTth, 9T0OBI NUIAHTH C JABH-
Xyleiicst 66 TOHHOH CMECHIO HE HMEJIH TeperuboB.

ITepen mpoMBbIBKOM GETOHOBOMNA ITOCTOPOHHIE
ymua (pabovyue, He y4acTBYIOIME B JaHHOU pabo-
Te) JOJDKHBI ObITh yHAJECHBI Ha PACCTOSHHUE HE
meHee yeM Ha 10 M.

[Iox cTpenoit aBToGeTOHOHACOCA M1I00bIE paGo-
THI 3aIPEIIEHBI.

3oHa paboTbl aBTOGETOHOHACOCA IOJDKHA UMETD
orpaxieHue, nepen 30Hoi paboTHI HOKHBI ObITh
BbIBEIICHBI NPEAYNPEIUTENbHbIC 3HAKW, OTBedYa-
jommue Tpeboparusiv TOCT P 12.4.026—2001.

Huxe npuBeNeHB OCHOBHbBIE MPaBUIa TEXHU-
K# 6€30MacHOCTH NPY NPOM3BOACTBE 3JIEKTPOHAr-
peBa 6etoHa.

Paboune no 3neKTpoHarpeBy 6eToOHa JOJDKHBI
OBITH CHA0XEHBI PE3HHOBBIMM CANIOraMu (IU3JIEK-
TPUYECKUMH TANOUIAMH) M Pe3UHOBBIMM TIepyar-
KaMH.

TopxoueHHe K CETH HarpeBaTelbHBIX [PO-
BOIOB MPOU3BONUTCS IOCTE OTKIIOYEHUS HAIIPsi-
XKEHUA.

B MecTax orpaXmgeHus cJieqyeT IOBECUTh Kpac-
HbIE JIAaMITOYKHM, 3aropalouivecs 1pu nogaye Ha-
TIPSIXKEHUS Ha IIPOBOJA.

ApMaTypy B onaiyOke, 3aKiafHble NETaiu, a
TaKXe METAUIMYECKHE HETOKOBEAyllHe YacTH
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060pYI0BAHYST 3a3€MIISHIOT, TIPUCOCIHSISA K HUM HY-
JIeBoi IpoBoJ nuTaroero Kades. Ilpu nernons3o-
BaHMM KOHTYpa 3a3eMJICHMS Meper BKIIOYEHHEM
HanpsCKeHUsI CIIEAyeT U3MEpPUTh COIPOTUBIICHUE
KOHTypa, KOTOpoe IO/DKHO ObITh HE Oonee 4 OM.

OkoJo TpaHcdopMaropa, paclpeaeuTebHbIX
INUTOB U PYOMJIBHUKOB YKJI&ABIBAIOT ACPEBSIHHbBIE
HACTWJIBI, HOKPHITHIC AU3IEKTPHUECKUMEI KOBPaMM.

He cnenyer nomasars pabouee HanpspkeHHe HA
HarpepaTejabHbIE NMPOBOAA, €CJAU OHU HAXOIATCS
He B 6eToHe, a Ha BO3MyXe, eClIi MMEIOT MEXaHU-
YeCKUe TOBPEXICHUS WIM HEHANEXHO COEOMHE-
HBI ¢ KabeisaMu.
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Jlonyckaiotcsl pU COBMOAEHUH H3T0XKEHHbIX
BbIIIIE MPABWI YKJIAIKA H YIUIOTHEHHE OeTOHA MpH
HEOTKJIIOYEHHBIX ITPOBONAX, eC/ii pabodee HaIpsI-
XeHMe He Tpesbiuaet 60 B i B 30He AeiCTBUA IIy-
6uHHOro BUOpaTOpa HET IIPOBOXOB, KOTOPHIE MOX-
HO 6BUTO OBl [TOBPENUTE.

He crenyer noakmoyars mpoBOJIOYHBIE HArpe-
BaTeJIM K ceTH HampspkeHuewm Boiie 220 B.

DJIEKTPOTEXHUYECKHE PabOThI MPU 3UMHEM
6eTOHUpPOBAaHUY BBINOJHSIOTCS CIIELUATLHO 00y~
YeHHBIMU DPaOOYMMU-3TCKTPHUKAMU, IIPOBONATCS
0[] PYKOBOJCTBOM U HaGJIIONeHNEM HHXCHEPHO-
TeXHUYECKOTO pabOTHHKA, HA3HAYEHHOTO IIpUKa-
30M ITO OpraHM3aIlUH.
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