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BBEJEHUE

K 3uMHeMy OETOHHUPOBAHUIO OTHOCATCS pabo-
Thl, BBITIOJIHAEMBIC IIPU CPEIHECYTOYHOM TEMIIE-
paType HapyXHOro Bo3sayxa HUxe 5 °C u MUHHU-
MaJIbHOM cyTouHoi TeMIieparype Huxe 0 °C. Cun-
TAeTCS, YTO 3MMHee DETOHHUPOBAHUE MOXKET IIPO-
M3BOAUTHLCA IIPH TEMIIEpaType BO3IyXa A0 MHHYC
40 °C. Ha npakTHKe 3UMHEE OCTOHUPOBAHUE OC-
BOCHO f0 TeMmmeparypbl Muayc 15—20 °C.

J119 HaOopa O€TOHOM HEOOXOAUMOM TTPOYHOC-
TH BBINIOJHSIOT CIICHHAJIbHBLIE MEPOIPHATHS I10
[MOATOTOBKE M IIPOU3BOIACTBY OETOHHEIX paboT B
3UMHEE BpeMs.

JIng 3uMHero OETOHHUPOBAHHS IPUMEHSIOT
CIIeMAJIbHBIE OCTOHBI C XUMHAYECKUMU ITPOTHUBO-
MOPO3HBIMU Y TUTaCTH(MPUIUPYIOIIUMU 100aBKaMU.

[Ipu BeimmongeHUM paboOT HNPOIrPEBAIOT CBEXKE-
VIOXEHHBIM OCTOH Pa3NIMYHBIMHA CITOCO0AMU C
[IPUMEHEHHEM BOASIHOIO I1apa, HarpeTou BOAbI MIH
JIEKTPOSHEPTUH.

CBexeynoXeHHbIH OCTOH NPEAOXPaHSIOT OT
MOTEPh TEIVIOTH (METON TEPMOCA), YKPBIBas pas-
JTUYHBIMHA VTCIUIATEIIMM (MaTaMH, TIOKPEIBAIAMH,
[IOJIOTHHUIIAMH ).

Ocobble MEpOIIPUITHS, B YaCTHOCTH T10 YTEII-
JIEHWI0 pabo4ymx opraHoB U O€TOHOBOJIOB, OCYIIE-
CTBASIOT ITPU MTOATOTOBKE MAIIIMH U TEXHOJIOIHYEC-
KOro 060opyaoBaHus K 3UMHEMY O€TOHHPOBAHMUIO.

OcuoBHOe TpeOOBaHUE IIPH BBITTOTHEHUM 3HUM-
HEro OETOHUPOBAHUA 3aKJIIOYAETCSI B CO3JAaHHU
0JIarOnpUATHBIX YCJIOBHIA IS IIPHOOPETEHMS Oe-
TOHOM B KOPOTKHMM CpPOK HEOOXOAMMOUN NPOEKT-
HOU IIPOYHOCTH.

MaccuBHBIE MOHOJMHUTHBIE KOHCTPYKIIUM ((byH-
NAMEHTHbIE IUTUTHI U OTOKU) C MOAYJIEM IIOBEDX-
HOCTH oxnaxnaeHus M_ ot 2 1o 4 6ETOHUPYIOT CIIO-
CODOM TepMOCa C IPUMECHEHUEM OBICTPOTBEPACIO-
[IIAX LIEMEHTOB, YCKOPUTEICHU TBEPIACHHSA U IIPO-
TUBOMOPO3HBIX U MAACTUPHIHMPYIOUINX 100ABOK.

KoHcTpykinu (KOJIOHHBI, OJOKH, CTEHBI) C
MOIYJIEM ITOBEPXHOCTH OXJiaxXIeHUsA 4—6 OeTOHM -
PYIOT CIIOCOOOM TEPMOCA ¢ IPUMEHCHUEM IIpell-
BapUTEIHHOIO MONOTPEeBa OETOHHOM CMECH, Harpe-
BAaTC/IbHBIX [IPOBOAOB M I'PEIOIIEH OIaIyOKH.

OTHOCUTENBHO TOHKOCTECHHBIE KOHCTPYKLIMUH
(meperopoaku, NEepeKphITHS, CTEHBI) C MOAYJIEM
[IOBEPXHOCTU OXIaXICHUSI 6— 12 6eTOHUPYIOT yIIO-
MSHYTBIMH BBILIE CTIOCOOAMHU C IPUMEHCHHUEM Ha-
IPEBATE/IbHBIX IPOBOAOB, TEPMOAKTUBHBIX TMOKUX
nokpeiTuit (TAI'TI), rperommx mIOCKUX 3JIEMEH-
TtoB (I'BI1).

B nanHoM moKyMeHTE paccMaTpUBaeTCs CIIO-
c00 3UMHero OeTOHMPOBAHUA C IPUMEHEHUEM Ha-
rPEBATEIbHBIX IIPOBOJOB. DTOT CIIOCOO UMEET Pl
IPEUMYIIECTB I10 CPaBHEHUIO C HArpeBOM BOIS-
HBIM II1apOM, Topsiyeil BOIOM, UHPPAKpaCHBIM
obnyyeHueM. DPOEKTUBHOCTh CIoco0a MOBKIIIA-
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€TCSE B COYECTAHUHU C IPYTUMH YITOMSHYTbIMH BbIILE
MEPONPUATHIMA U IIPHEMAMU 3UMHET0 OETOHM-
POBAHUS. UCIOJIb30BAHUEM BBICOKOKJIACCHOTIO DE-
TOHA ¢ XMMHUYECKUMHU NOOABKAMMU, YTCIUIUTEIIEN,
ITOOArOTOBKOM MAaIIMH M TEXHOJOTHYECKOTO 000-
PYAOBaHMUAL.

[IpuMeHeHMe HarpeBaTeAbHBIX ITPOBOJIOB I10-
3BOJIAET BO3BOAUTE 30aHUS U COOPYKEHHUS, HE OT-
TAYALINECS MO CBOEM IIPOYHOCTU OT BO3BOAU-
MBIX B JICTHUH TIEPHUO.

Hacrosiiiuil 10KYMEHT COAEPXKUT METONMNYEC-
Kie peKOMEHJAIUH U IIpUMEPBI, KOTOPhIE ITO3BO-
JSIIOT ITOAOUPAThL CIIOCOOBI padoT (peXUMBI, IIPU-
eMbl) 1 MaTEePHAILI JUIT 3UMHET0 OeTOHUPOBAHUA
IUISE KOHKPETHOro 00beKkTa CTPOUTEIBCTBA, ¢ yye-
TOM MECTHBIX YCIIOBUM ¥ OCOOEHHOCTEN CTPOUTEb-
HOU opraHu3aiuu. Beidop cinocoba padbor 1 Mare-
PUAJIOB IPOU3BOAUTCS Ha CTaANM pa3pabOTKU Ipo-
eKTa IIPOM3BOACTBA PA0OT (TCXHOJIOTMYECKHUX KapT),
COITIACOBBIBACTCA C 3aKa3UUKOM M YIBEPXIACTCH
B YCTAHOBJICHHOM TIOPSIIKE.

Hacrogmuit 10KyMeHT HEOOX0AUM HE TOJBKO
st pa3paboOTKU YIIOMSIHYTOM BBIILIE TE€XHOJIOIHX-
YeCKOM AOKYMEHTALIMY, HO MOXET OBIThH I1I0JIE3E€H
[IPU JIMLICH3UPOBAHUU CTPOUTEILHON OpraHu3alun
(bUpMBI) Ha IIPOM3BOIACTBO AAHHOIrO BHAa padborT,
pyU CepTUPHUKALIMUA CUCTEMB! YIIPABJICHUS Kaye-
CTBOM, IIpM aTTECTALMHU KA4eCTBa 3MMHEro OeTo-
HUPOBAHUS.

B OCHOBY NOKYMEHTA IOJIOXKEHBI HAYYHO-YC-
CJI€IOBATEIbCKME padoThl, BhiToaHeHHBIe B LIH M -
NOMTII 1 B npyrux MHCTUTYTax CTPOMUTECIBHOU
OTpacCiIv, a TAKKe 0000IICHHAE OITbITa 3UMHETO Oe-
TOHUPOBAHUS POCCUMCKUX CTPOUTENbHBIX OPTraHU-
3aIUH.

IIpu pa3paboTKe HOKYMEHTA HMCIIOJB30BaHDbI
HOPMATUBHBIE U METOOUYECCKUE HOKYMEHTEI, OC-
HOBHBIE U3 KOTOPBIX IPUBEACHEI B pasaeie 2.

1 OBJIACTH IPMMEHEHMUWA

HOKYMEHT pacrnpocTpaHsgercsi Ha 3UMHee Oe-
TOHHUPOBAaHUE C [IPUMEHEHHEM HarpeBaTeNIbHbBIX
[IPOBOZIOB MOHOJIUTHLIX XEJIC300€TOHHEIX CTPOU-
TEJIBHBIX KOHCTPYKIMA (TUIMT, CTEH, IIEPEKPHITUH,
KOJIOHH M T.I1.), AMEIOIUMX MOIYJIb IIOBEPXHOCTH
oxJaxaeHuss 4—10, npu CTPOUTENBCTBE ¥ PEMOH-
T€ XWIbIX, OOLUECTBEHHBIX U NMPOU3BOACTBEHHBIX
3MaHUN U COOPYXKEHU.

3uMHee OeTOHMpOBaHUe C IPUMEHEHUEM Ha-
I'peBATEbHBIX IIPOBOJOB IIPOU3BOIUTCS IIPHA TEM-
[Ieparype OKPYKaroluero BO3AyXa, Kak IpPaBUIIO,
10 MuHyc 20 °C.

JLIOKYMEHT ucnojb3yeTcs A1 pa3paboTKu 1po-
€KTOB MPOM3BOJACTBA padOT (TEXHONOTHYECKUX
KapT), TIpU CEPTUPHUKALIN MOHOJUTHBIX XKEIE30-
OETOHHBIX KOHCTPYKIIMI U JIMLICH3UPOBAHUM Opra-
HU3allH, BBITTOJIHAOWMX 3UMHEE OCTOHHPOBAHME.



IlpuMeHeHHe 1OKyMeHTa ¢CnocoOCTBYET 0bec-
[ICYCHUIO IIPOEKTHONU IIPOYHOCTHU MOHOJUTHBIX
KeJNE300€TOHHBIX KOHCTPYKIIMMA, BO3BOIUMEIX B
3UMHUX YCIIOBUSIX.

2 HOPMATHUBHDbIE
U METOANYECKHUE JOKYMEHTDI

CHull 3.03.01-87. Hecyiuue 1 orpaxnarouine

KOHCTPYKIIHH,
CHull 12-01-2004. Opranusanus CTpPOUTENb-

CTBa.
CHulI 12-03-2001. be3omacHOCTD TpyIa B CTPO-
utenbCcrBe. Hactp 1. O61Me TpedboOBaHMA.

CHull 12-04-2002. be3onacHOCTb TpyZa B CTPO-
UTeNsCTBE. Yacte 2. CtpouTeNbHOE IIPOU3BOLICTBO.

T'OCT P 12.4.026—2001. CCbT. LiBera curHams-
HBIe, 3HAKH{ 0€30IIaCHOCTH M pa3METKa CHUIHAaJb-
Hag. HasHadenue v npaBwia npuMeHeHus. Obuue
TeXHUYCCKHE TPeOOBAHUS W XapaKTCpUCTUKHU. Me-
TONBLI UCIIBEITAHUH.
~ TOCT 12.4.059—89. CCBT. Crpourensctso. Or-
paXJICHUS 3alHUTHBIE HHBEHTapHbIE. O01INEe TEX-
HWYECKHE YCIOBHSI.

[TOCT 23407—78. OrpaxacHus UHBCHTAPHBIC
CTPOMUTEJIBHBIX IUJIOLIAIOK U YYACTKOB MPOU3BO/I-
CTBa CTPOUTEJNBHO-MOHTAXHEIX padoT. TexHuuec-
KHE YCIOBUS.

'OCT P 52085—2003. Onanyoka. Ob1iue Tex-
HUYEeCKUE YCIOBUSL.

PyKoBOACTBO MO IPOHU3BOICTBY OCTOHHBIX pa-
00T B 3MMHHX YCJIOBUSX, palioHax /lansHero Boc-
Toka, Cubupu u KpaitHero Cepepa/LIHUMNOMTII
F'occtpos CCCP. — M.: Crpounsgar, 1982.

PexoMeHnanmu no 371eKTpoodorpeBy MOHOJIUT-
HOro OeroHa M Xeje300eTOoHa HarpeBaTe/IbHBIMU
nposogaMu/ IITHUHMOMTII Toccrpos CCCP. —
M., 1989.

3 OBIIIHE ITOJIOKEHHUA

3.1 Harpes 0eToHa OCYILIECTBIISIETCS TEIJIOTOH,
BBLIEJISEMOU 3ICKTPUYECKUMHU NPOBOIAMHU C BBI-
COKHMM OMHUYECCKHM COITPOTUBJICHUEM TIPH ITOAKITIO-
yeHUH UX B ceTh. HarpeBarenbHBIE [IPOBOAA MOTYT
OBITh 3AJIOKEHBI HEIIOCPEACTBEHHO B MACCHUB MO-
HOJNHUTHOHN Xeae300eTOHHOM KOHCTPYKUUM JIs
HarpeBpa €€ U3HYTPH.

HarpeBarenbHbie IMIPOBOJIa YKJIAABIBAIOT TAKXKE
[epel apMarypHBIMU U ontaryOOYHbIMY paboTaMu
B TIECYAHBIA CJIOM MM B OCTOHHYIO IMOATOTOBKY
I TIPEAOTBPALICHUS 3aMep3aHHUsd TPYHTOBOIO
OCHOBAaHUS NPH 6ETOHUPOBaHMU DYHIAMEHTOB.

3.2 HarpesarenbHble NpOBOJA 3aKJIAIbIBAIOT
TaK, YTOOBl HE HAHECTH MEXAaHHUUYECKUX MOBPEX-
NeHUU HUX HU30JSIIIMU U HEe BBI3BATh TEM CaMBbIM
KOPOTKOTO 3aMbIKAHUSI TOKOHECYLIEH XHABI C ap-
MaTypO#, CO CTAIHLHOM OIManyOKON WU C JAPYIrU-

MH METAUTMYECKUMM AETANSIMHU, YTO MOXET MPO-
M30UTH B IIPOLIECCAX ONaTyOOUYHBIX 1 apMATYPHBIX
padoT, a TAKXKE YKIaAKU OCTOHHOM CMECH.

KOHTakTHbBIC COeqUuHEHUS MPOBOILOB BbIMOJI-
HAIOT TUIOTHBIMH, UCKPEHHE B KOHTAKTAX He JO-
ITYCKAETCH.

3.3 HarpeBaTrenbHbie MPOBOAA MOAKITIOYAOT K
CETH IIOCJIE MOJIHOM IPOCKTHOU 3JIMBKH B Olla-
JIyOKy O€TOHHOU CMECH. PEKOMEeHAYyeTCs ITpeayc-
MaTpUBaTh ITOHAKNIOYEHHMUE K CETH MPOBOAOB, KakK
IPAaBUJIO, B HOYHOE BpeMs C LEJIBK COKpAlLISHUS
pacXo/I0B, AOIIYCKasd MepephIBhl 10 7 U B UX 3JIEeK-
TPOIIMTAHUM B THEBHOE BpeMsl. JUIUTEILHOCTD I1e-
pPEPBIBOB 3aBUCUT OT TEIUIOAKKYMYJISTOPHBIX
CBOMCTB O€TOHA, MACCUBHOCTH KOHCTPYKUMHU, TOJI-
UIAHBI YTEIUTUTEA, TEMIIepaTyphl BO3JyXa U YC-
TAHABJIMBACTCH OIBITHBIM IYTEM C ITIOMOIIBIO CTPO-
UTEJIBbHON JTAa00paTOPHH.

IInrtanue HarpeBaTeJBLHBIX IIPOBOAOB OCVIIE-
CTBIIETCA OT 3neKkTpuueckoi cetu 220 B (mpu yc-
JIOBUM 3a3€MJICHHSI apMaTyphl) WIX OT aBTOHOM-
HEIX MCTOYHHMKOB ITMTAHUS, HAIpUMED, IHU3ENIh-
reHepaTopoB.

3.4 PexuM TepMoo0OpaboTKu 6€TOHaA onpeie-
JIAETCA, KaK TPaBWIO, NIPH CACAYIOUIMX OTPaHM-
YEeHUSIX.

Pa3HOCTE MexXny TeMOepaTrypaMd BO3AVXa H
HarpeToro oeroHa npuHuMaercst 10 50—60 °C u
He 6onee 95 °C.

CKOpPOCTh HArpeBaHUA OCTOHA /ISt KOHCTPYK-
1AM C MOAYJIEM ITOBEPXHOCTY OXJIaXICHUSI 4—6 U
7—10 npomxHa ObIThH He DoJyiee, COOTBETCTBEHHO, 6
n 10 °C/y.

BpeMsi U30TepMUYECKOr0 BBLICPXUBaHUS Oe-
TOHA MPUHUMAECTCA 00 HECKOJNBLKUX CYTOK.

CKOpOCTh OCTBIBaHHWA UL KOHCTPYKIIMI C MO-
AyJIEM ITOBEPXHOCTH OxJ1axKaeHnst 4—6 u 7—10 goin-
XHa OBITH HE 00JIcEe, COOTBETCTBEHHO, 3 U 5 °C/y.

Pa3HOCTH TeMIIepaTypbl HAPYXHOIO Clios OeTo-
Ha ¢ KO3QpUIIMEeHTOM apMUPOBaHHUS OKOJIO 3 % U
BO3/yXa IIPU pacnianyoke AT KOHCTPVKIU C MO-
AyJaeM IMOBEPXHOCTH OXAaXACHMS 4 U S5 JOKHA
OBITh HE DOJice, cooTBeTCTBEHHO, 30 u 40 °C.

3.5 PexuMpl HarpeBaHHs, M30TEPMUYECKOH
BBLICPXXKHA M OCTBIBAHUA O€TOHA IIOAICPXUBAIOT
aBTOMATHYECKH TYTEM MCITIOJb30BAHUSA JATYUKOB
TEMIIEPATYPHl, BCTpaNBaeMbIX B O€TOH, U aBTOMa-
TAYECKOIr0 YCTPOHUCTBA, MOAKIIOYACMOIO K CHJIO-
BOMY OOOpYAOBaHMIO. ABTOMATH3alMA IpoIlecca
[TI03BOJIFET ONTUMMU3UPOBATH PEXUM TEPMOOOPA0OT-
KUY OETOHA U [MOBBICUTL Ka4€CTBO OCTOHNPOBAHUSA,
CITOCOOCTBYET, KPOME TOTO, 3KOHOMHH >JIEKTPO-
aHeprum no 25 %.

3.6 Onanybka ¥ apMaTypa JO0JKHBI ObITh OYM -
[I€HBI OT CHETa U HaJeAUu, HAIpUMEP, IIPOIYBKOM
U3 IIUIAHTA TOPSYUM BO3IAYXOM.

YiaoxeHHBIe (HaMOTaHHbIC Ha apMarypy) Ha-
rpeBaTeabHBIE [IPOBOAA TAKXE CIAEAYET IperoxXpa-
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HSTh OT cHera ¥ Hauenu. M3-3a tagHusg cHera u
HaJeoH B poHecce HarpeBa OCTOHA YBEJINUYUBACT-
Cs1 BOAOCOACPXaHUE, MOTYT BOSHUKHYTH KaBEPHBI,
CBMUIM, TIOJIOCTH B DETOHE, YTO HEIOITYCTHMO.

3.7 TepmoobpaboTka 6eTOHA IJIsI KOHCTPYK-
UM BHYTPH 30AHUH U IOO3EMHBIX PYHIAMEHTOB
nox obopynoBaHMe 0€3 IMHAMHYECKHMX Harpys3ok
IIPOMU3BOIUTCS IO TE€X NOp, I1OoKAa OETOH He Habe-
peT MPOYHOCTb:

- 0€3 IIPOTUBOMOPO3HLIX TOOABOK — HE MCHEE
5 Mlla;

- C TIPOTUBOMOPO3HBIMH NO0OABKAMU — HE ME-
Hee 20 % NpoeKTHON NMPOYHOCTH.

TepMoobpaboTka 6eToHa 6e3 IIPOTUBOMOPO3-
HBIX A00ABOK i OPYIruX KOHCTPYKLIUH 3aBHCHUT
OT KJ1acca 6eToOHA ¥ IMPOU3BOJAUTCS 10 Habopa 6e-
TOHOM IIPOYHOCTH, IIPUBECACHHOK B Tab/HIe 1.

Taoauma 1

| |

ITpourocts OeTOHA, % NPOEKTHOI,

B KOHCTPYKLIMSIX i
Kmace EPEMEHHO | o poorny
6eTOHA NMOABCPXCHHDBIX JAMCP3aoIIMX PHUTEIIBHO
atMochepHomy | ¥ OTTAUBAIO- | oy
poszeiicreuio | HMX B BOMO- | o ioi
HachILICHHOM .
M
I coctosHua | P ranyPon
B7,5—BI10 | 50
i 1
[E 12,5—B25 40 70 80 |
LB 30 ¥ BbBILIE 30

3.8 ApMartypHbie ¥ omnaaybouHsle paboThl Ha
CJICOYIOIIUX BBIIIIE 3aXBaTKAX, a TAKXKE JIPYTrue pa-
OOTHl Ha CBEXCYIOXECHHOM OETOHE pa3pellacTcs
BBIITOJIHSATH ITOC/IE€ HADopa IPOYHOCTU HE MEHEE
1,5 MIla.

PacyeTHas Harpy3ka Ha O€TOH [OIYyCKAacTcs
I10CJIe Habopa UM NMPOEKTHON ITPOYHOCTH.

3.9 Pacniasrydoka HeHarpyXeHHbBIX KOHCTPYKIUN
MOXKET IIPOU3BOAMTHCS IIPpH Habope OETOHOM cClie-
OVIOIIE Y MUHUMAJIEHOHN MMPOYHOCTH:

- BEpTUKAIBHBIX (M3 YCIIOBUST COXpaHEHUS POop-
mbl) — 0,3 MlIla;

- TOPU3OHTAJIBPHBIX XU HAKIOHHBIX B IIPOJIETE:
mo6M — 70 % , 6omee 6 M — 80 % mpoexTHOM
[IPOYHOCTH.

BpeMs pacnmanybku HArpyXeHHBIX KOHCTPVK-
MK OIpeNesaeTCa pacdeTOM U YyKasbIBaeTcs B
IIPOEKTE IIPOM3BOACTBA PadoT.

3.10 HarpeBatenbHble MpoBOOa, OCTaBJIEHHbIE
B OETOHE, HCHIONB3VIOT B NAJbHEUIIIEM ITPH KCII-
JlyaTalid COOPYXKEHHHU, HAIIpUMED, IS IIporpe-
Ba CTECHOK pe€3epBYyapoB, TPyOOIIpOBOIOB U TOH-
HEJEH, IIOJIOB B XUBOTHOBOJAYECKHUX U IPOMBIIII-
JICHHBIX ITOMEILICHUSIX, NTPOE3XKen YacTH MOCTOB U
YY4aCTKOB JIOPOT, TPOTYAPOB [UIS IIPEIOTBpPALLCHUA
roJjioaena.
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3.11 B cocras pabort 3uMHero 0eTOHUpOBaHHS
BXOJISIT:

OpraHM3aiMs yyacTtka paboT ¢ yCTAHOBKOM
TpaHCcPOpMaATOpPHOI IMOACTAHLIMH, WHBEHTAPHbIX
CEKIIUM JICKTPOPA3IBOIAKHU, OIpaxXIcHUS U T.I1.;

HAaBUBKA, KpEIUIEHHE M MOACOEAUMHEHHUE K
TpaHC(POPMATOPHOM MTOACTAHIIAM HarpeBaTeJIbHbIX
IIPOBOJIOB;

ykinanka I'D11 u rerston3onsiiinoHHbpIX IIOKPHI-
THU HA OTKPbITHIE ITOBEPXHOCTH;

obecrieyeHrne (KOHTpoJb, 00CIyKMBaHHE) pa-
OOThI HArPeBaATEJILHOIO 00OPYAOBAHUS H 3a0AHHOTO
peXuMa TepMooOpaboTKHU OETOHA.

3aTparpl 3JE€KTPOSHEPIUM Ha TepMooOpaboT-
Ky 1 M° cocrasismior 70—80 xBrt-4.

daTpaTrsl TpyAa Ha BBIINOJHEHHUE YKAa3aHHBIX
BeIIIE PAGOT cocTaBIsIOT 4—7 4en.-4 Ha 1 M3 Ge-
ToHa. PaboThl BbIIoONIHSAET Opuraga (apMaTypuu-
KH, OCTOHIIUKH, JICKTPUKH) B cocTaBe M3 4—
6 paboyux.

4 I1IOATOTOBKA
K SUMHEMY BETOHUPOBAHMUIO

K 3uMHeMy OSTOHMPOBAHUIO CIEAYET IOLIO-
TOBHUTBH. 3UMHIOIO OETOHHYIO CMECh, HarpeBareib-
HBIE IIPOBOJA U CWIOBOC O0OOpYIOBAHUE, TEILIO-
U30JISIIIMOHHBIE MaTepHalibl, aBTOOETOHOHACOC U
OETOHOBO/.

4.1 3amMunn OeToOHHAA CMECH

4.1.1 Jna 3uMHEe# OeTOHHOH CMECH CAeayeT
IIPUMEHSITh MOPTAAHALEMCHTB M HEXEJIaTeJIHbHO
LIEMCHTBI ¢ OOJIBILIUM COAEepPXAHUEM MHUHEPAILHbBIX
no6aBoOK, KOTOPHIE MEUICHHO TBEPIECIOT IPH TIO-
HVKCHHBIX TeMIIepaTypax.

Pacxon 1ieMeHTa B 3UMHEH GETOHHOM CMECH
ROJIXEH ObITh NMOBBIIIICHHBIM B IIpeneiax HOMycKa
(e meHee 300—400 xr/m?). IIpu 3ToM crnexyer
YYUTHIBATH, YTO U30BITOK LIEMEHTA (M BCJICIACTBHE
ITOr0 SKIOTEPMHUS ) U OILIUOKHA B pEeXKHUME TEp-
MOo0OpPa0OTKH O€TOHA IIPUBOIAT K €ro [eperpeBy
U K OpaKky 3uMHero 6eToHMpoBaHUsI — 00pa3oBa-
HUIO TPECUIMH.

H306bITOK BOABI B 3UMHEM OeToHe Donee Bpe-
JIEH, YeM B OOBIYHOM.

3anoaHuTeN O6TOHA — LICOEHOYHBIE CMECH —
TOJMXHB!I OBITh (PpaKIIMOHUPOBAHBI ¥ IPOMBITHI,
HCITOJIB30BAHHUE ITECYAHO-TPABUHHOM CMECH HE MO-
XeT ObITh PEKOMCHIIOBAHO 11 3MMHEr0o OETOHA.

4.1.2 Jlna npuganug OeTOHHOM CMECH HeoD-
XOOUMBIX IINACTUYECKUX M MOPO30YCTOMYUBBIX
CBOMCTB BBOISIT IUIACTUDHUHUPYIOLIME U IIPOTUBO-
MOPO3HBIE TO0ABKM, KOTOPBIE CIIOCOOCTBYIOT TaK-
Xe DKOHOMUH LleMEHTa U 3HepropecypcoB. IIpu-
MEHSAIOT CIEAVIOIIME IPOTUBOMOPO3HbIEC JOOABKM:
HuTpUT Hatpust (NaNO,), cMeCH XJIOpUCTOrO Kallb-
uus (CaCl) n xnopucroro Hatpusg (NaCl), xmo-



puctoro kaiaepuuga (CaCl) m HHTpUTA HaATpHUA
(NaNO,) u npyrue cMecu. KonmyecTBo BBOOUMBIX
B OCTOH ITPOTUBOMOPO3HBIX 00aBOK B pacyeTe Ha
OE3BOJHYIO CMECH B MPOLIEHTaX MAacChl BOIBI 3aT-
BOPEHHUS IPUHUMAIOT B 3aBUCUMOCTH OT JHOIIYCTH-
MOM TEMIIepaTyphbl OCTHIBAHUS K Ha4Yaj1a odborpesa
OeTroHa (Tabauua 2).

Taonwmma 2

HonyckaeMmad | KomudecTBoO MpOTHBOMOPO3HBIX H00aBOK, %

TeMIIepaTypa MAaCCHI BOJIBI 3aTBOPEHHUS
OCTHIBaHHA
6erona, °C | CaCl + NaCl jCaCl + NaNQO,| NaNOQO,
—3 0+4
~—
~10 0+5
—15 1+5
—20 3+7

N3 tabnunisl 4.1 BUAHO, 4TO BBEeAcHUE B Oe-
TOHHYIO CME€Cb, HalpUMep, XJIOPUCTOrO HATpUA
WIM HATPHUTA HATPUA B KOJIMYECTBE, COOTBETCTBEH-
HO, 5 1 10 % Macchl BOABI 3aTBOPEHMS TTO3BOJBIET
NOITYCTUTEL IIPU TEMIIEpAType BO3AyXa, HAIIpUMED,
—15 °C octriBanue 6eroHa 1o —10 °C, mocie yero
Ha4aTh ero HarpeB. BeeacHMe 100aBKH yBEJINYHBa-
€T IOITyCTUMOE BpEMS TPAHCNOPTHPOBAHUS, VK-
NagKy A YIUIOTHEHUsS 6eTOHHOH CMECH.

4.2 HarpesareibHbi€ NPOBOAA
H CHJIOBOE OO0OpYyAOBaHME

4.2.1 /11 yKiaaky B MACCUB MOHOJIMTHOM KOH-
CTPYKIIMM C LICJBIO IIPOrpeBa €€ U3HYTPHU IIPUME-
HSTIOT HarpeBaTeabHBIE IIPOBOAA U3 CTAIBHOU IIPO-
Bosioku Mapok IIHCB, TTOCXII, ITOCXBII, a
TaKXe TPAHCIALIMOHHBIE npoBora Mapok [IBX,
ITNIEXK u IIPCIL.

Haubonee 0CBOEHBI B 3UMHEM OETOHUPOBAHUH
HarpesareabHble IIpoBoga Mapku ITHCB, nuaMer-
poM 1,2 ¥ 1,4 MM C TEIUIOCTOMUKOM 3JI€KTPOU30JISI -
[[Med U3 NOJMBUHWIXIOPHIA ToNmMUHOHN 0,8 MM.

JUIS 3aK/IaJKA B ONaayOKy WJIM MHBEHTAPHBIN
HarpeBaTeIbBHBIA IUIOCKHMH 3JIEMEHT UTS IIporpesa
O€TOHA CHApPYXHU IIPUMEHSIOT HarpeBaTeabHbIE
kKabean Mapoxk KHPIIB, KHPII®B u npyrue c
BbICOKHM OMMYECKHMM CONPOTHBJIEHUEM.

TexHnuyecKue XapakTepaCTHKH PEKOMEHIYEMBIX
IIPOBOAOB U Kabenei npuseaeHs! B TaOme 4.3.

B xayecTBe TOKOHNPOBOMSIHIEN XWIbI OOBIYHO
HCITONB3YETCH CTAILHAS IIPOBOJIOKA THAMETPOM | —
3 MM. JIng U30I91IMM IPOBOJIOB B OOBIYHBIX YCJIO-
BUSX TIPHUMECHSAIOT HOJUMEPHBIE TEPMOCTOMKUE
roieHKH TomuHOHA 0,5—1,0 MM, BeIIepXXUBaIOLLME
Harpes g0 170—180 °C. IIposona ¢ usonsiimei u3s
CHJIMKOHOBEIX M (PTOPOILIACTOBBIX MaTepPUaJIOB
BbIACPXMBAIOT ANMUATENbHBIM HArpeB 10 TCMIICpa-

Typhl 170—220 °C.

Taoxuma 3

JTua- Hna- {TemnepaTypa DJeKTpHYECC-
METP MeTp | TIPOBOAA HA KOC COIIpO-

XWJIBL, | IPOBO- | BO3AYXE MNPH | THBJIICHHC
MM |ma, MM | 20 °C, oC | XHJibl IIpHA

20 °C, Om
1,2 2,8 80,0 0,14
- —]

1,1 3,4 60,0 0,14

1.4 3,0 60,0 0,1
IMITXK 1,8 3,4 0,07
KHPIIB 1,8 5,6 0,53
KHPII1O®B 1,8 6,4 0,53

4.2.2 IluraHue HarpeBaTeAbHbIX HPOBOIOB OCY-
IHECTBIISIETCA OT CETU WJIM OT aBTOHOMHOIO MC-
TOYHHKA, Hallpumep, DU3enab-regeparopa. Ilpo-
U3BOOUTCS MOHUXCHHE HanpsoxeHus ot 220 B go
pabouero 3HadeHUd 24—120 B. Ucnoap3yiorcd pa3-
JIMYHBIE TIOHMXAIOIIUE TPAaHCPOPMATOPHI: MACIISI-
Hele (TMOA-50, TMObB-63), cyxue (TC3U-2,
5Y?2), capouHbie. Haubornee HIMPOKO IMpUMEHS-
€TCI KOMIUICKCHAasl TpaHCQopMaTopHas IOACTAaH-
g KTIITO-80-86/ Y1 Ha 6a3e TpancdopMaTopa
TMTO-80/0,38-¥Y1, ocHameHHast 6;10KOM aBTOMa-
TUYECKOTO peryaupoBaHusa rtemueparypbl APT-2
I TepMO0OOpaboTKM OETOHA.

TexHryeCcKke XapaKTCpPUCTHUKH, PEKOMEHIIYE-
MBIC IS BBIOOpA TpaHChOpMaTOpa, IIPUBEIACHEI B
Tabauiie 4.

Taonunpna 4

Hanpsoxeune | HanpsokeHue Moui- | Macca, |
Ha BXozxe. B Ha BBIXOzZe, B HOCIb, | KI, HC
KBt bosnee
380 120, 100, 85, ‘ 50 560
70, 60, 50
380 I 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 l

4.2.3 1nsa noaximoyenus TpaHchopmartopa K
CETH MCITOJIb3YIOT Kabenu, HanpumMep, Tdna KPITT
3%x25 + 1x16.

s rIonKII0Ye HUA HarpeBaTeJbHbBIX IIPOBOAOB
K CEKLIMSIM 3JIEKTPOPa3BOAKH UCIIONIB3YIOT MPOBO
tuna AIIP, a cexuuit 34eXTpOpasBOAKM K TPAHC-
dopMmaropy — kabenu, Hanpumep, KPIIT 3x50.
I1pu 5TOM NIpUMEHSIIOT MHBEHTAPHEIE IIEPEHOCHEIE
CEKIIHHU 3JICKTPOPa3BOIKH.

4.2.4 Jiist noapepxaHus ¢ TOYHOCTHIO T 2 °C
3a{aHHOTO peXrMa U30TEPMUUYECKON TEPMOOOpa-
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OOTKM OEeTOHA IMPUMCHSIIOT CUCTEMbI aBTOMAaTHKH,
HarpuMep, 6mok-npuctaBKy APT-2 K tpaHcpop-
Matopy TMOB-63, KoTopast aBTOMaTU4eCKH OT-
KJIIOYaeT (BKJIIO4YaeT) tpaHcdopMaTop IO CUIHa-
JIy TEpMOIAaTYMKaA, [TIOMEIIEHHOrO B HarpeBacMbIn
OETOH.

4.3 Tenaon3019NHEOHHABIC MATEPHAL

4.3.1 B xayecTBe TEIUION3ONALUOHHBIX UCIIONb-
3YIOT pa3HOOOpa3HbIC MaTepyaibl, HAU0oJIee IPU-
MEHsSIEMbi€ U3 KOTOPBIX MpHBEeAeHBbI B TAOIHUIIE J.
KosddpuimeHTs TEIUIONEpEeJa4U OMPpEaeIICHbI IIPH
HOpMAaJIBbHOH BAAKHOCTH, C IDUICHOYHBIM HOKPbI-
THEM. KoaddpuumeHTsI Teruronepeaaqyy rmoKa3piBa-
I0T YJYYIIEHUE TEILJIOU3OMSIIIMOHHBIX CBOWCTB
MaTEPHAIOB IIPH YMEHBIIICHHWW CKOPOCTH BETpa OT
15 M/c. Y3 Tabimunipl BUIHO, YTO Haubonee adpdek-
THBHBIM U3 [IPUBEACHHBIX TCILTON30SILIHOHHBIX Ma-
TEPUANIOB CACAYET CINTATHL IUIMTHI M3 MEHOIUIACTA
(I11XB). Tak, xoaddurieHT TeIUIONEpEeaYM IINTHI
M3 [eHorviacra romuHoN 120 MM IIpH OTCYTCTBHU
serpa coctapimsieT K = 0,3 Bt/(M2.°C) u sBisieTcst
HauMEHBIUIUM M3 IIpUBEAEHHBIX B TAOIHIIE J.

Tadanmma 5

r — A—

KoadbduiiueHT rervio-
nepegaun K, Br/(m2-°C),
HpH CKOPOCTH BEIpa, M/C

[ 5 15

Tenmnon3onaiuoHHEIE
1 MaTePUAIIBI

| 0

e
|Ilenornact (IIXB) Tomum-{ 0,3 0,4 0,5
Hoi 120 MM

Onuiakyu cocHOoBHBIE TOMM-| 0,7 0,8 0,9

IHOﬁ 100 MM

[ITMTH MUHEpAIOBAaTHLIE

TOJIIIUHON, MM:
60 0,9 1,1 1,2
50 1,0 1,3 1,4

1H1nax TonmmmHON cios 1,3 1,8 1,9

150 MM

Jlocku nepeBIHHEBIE TOMHIM-

HON, MM: | |
40 2,0 3,6 4,0
25 t 2,4 5,2 6,0

| T —

4.3.2 B xayecTBe YTEIUIMTENS IUIS OTKPBITHIX
OETOHHBIX ITOBEPXHOCTEH KPOME IPUBECACHHBIX B
TAa0JULIE S5 IPHMEHSIOT TAKXKe KEPaM3UT, IepJIuT,
COBEJIUTOBBIC TUTUTHI, TOPDOIUIATEI, KAMBIIIIUT U
Ipyrue TEeIUIOM3O0JIALMOHHbIE MATCPUATHI.

J1g yreIuieHUs IUTOB ONayOKII MOXET OBbITh
NPpUMEHECHA 3aJIMBHAS TEIUION3O0JISAIIMS HA OCHOBE,
HarpuMep, I[IeHOIIONHYpeTaHa U (peHoIuIacTa.

DTH XKe TEIUIOM30JISLMOHHbBIC MaTepralibl UC-
[TOJIB3YIOT JUISE YKPBITUS METALIMYECKOTO KapKaca
onnaTyOKU U pedep, KOTOphIC SABIAIOTCS, KAK HU3-
BECTHO, «MOCTUKAMH XOJIONA».
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4.4 ABTOOETOHOHACOC U DEeTOHOBOX

4.4.1 IloaroroBka paGounx opraHoB aBTOOE-
TOHOHacoca (OyHKepa, ApyTHX Y3J0B) H GETOHO-
BOZA 3aKII09aeTcs, IIpeXIle BCEro, B yTeIUIEHHU
X TETUIOM3OISALUOHHBIMUY MaTepHaiaMu. YTeEIie-
HUE TOJIKHO OBITh TAKUM, YTOOBI ITOTEPH TEILIOTHI
OETOHHOM CMECH TIPU 3arpy3Ke €€ B OYHKep, TPaHC-
MMOPTUPOBAHUU H YKJIaJKE B ONaNyOKy ObIIH MH-
HUMAQJILHBIMU ¥ -00ecIeYrBaAIH 3aaHHYIO TPOEK-
TOM TEMIIEPATYPY CMECH IIPU YKIIAIKE.

bynkep aBroGeTOHOHACOCA PETY/ISIPHO OYUILA-
IOT U 3alUUILAIOT OT CHEra U BeTpa.

B pane cny4aeB (HanpuMep, IIpH TeMIleparype
HapyXHOro Bo3ayxa 1o MUHYC J °C, rnmpu 6eToOHHU-
POBaHHUU BTOPOCTEIICHHBLIX XKOHCTPYKHHHA) aBTO-
OE€TOHOHACOC MOXET MUCITOJb30BaThca Oe3 3uMHel
[MOATOTOBKHU, TO €CTh B JICTHEM HMCIIOJIHCHUM.

4.4.2 Iloaroroska K 3uMe OPYTHX OPTaHOB, y3-
JIOB M arperaTroB aBTOOETOHOHACOCA BHIITOJIHSIETCS
BO BpeMS CE30HHOIo TEXHMUYECCKOIO OOCIYXHBA-
HUS, B COCTaB KOTOPOI'O0 BXOAST perjlaMEHTHBbIE
olepanuy Mo 3aMEHE Macejad U paboyrmx XUIKO-
CT€H, PETrYIUPOBOYHBIC H APYrde oliepauuy Mo
obecrieueHnI0 OecnepeboHON paboThl aBTOOETO-
HOHACOCa 3UMOMH.

4.4.3 Ilepen HavanoM paboThl aBTOOETOHOHA-
coca (TPaHCHOPTHPOBAHUS MU YKIIAAKW OETOHHOM
CMECH ) O€TOHOBO/ ITPOTPEBAIOT TEMIHIM BO3LYXOM,
IapOM WIH ropsideii BOIOM.

OuuncTKy OyHKepa aBTOOETOHOHAcoca B 0eTo-
HOBOZA ITocJie pabOThI IIPOU3BOMSAT TEILIOM BONOMH.
Bonmy, ocTaBHIYIOCS IOCHE OYUCTKHU, ITOJHOCTHLIO
YIAJISIOT.

4.4.4 B HayanLHBIT MOMEHT paboThI aBTOOETO-
HOHAacoca TeMIieparypa ITyCKOBOTO pacTBOpa U Oe-
TOHHOM CMECH, 3aIOoJIHUBLIEN OETOHOBOL, HOIX-
Ha ObITH HEe HUXe 30 °C.

Temueparypa 6eToHHOH cMecH B HOpollecce
VKIagKK JOJIKHa COOTBETCTBOBATH TEMIIEpATYpE,
3aJaHHOM TIPOCKTOM.

IIpn yrenneHHoM OeTOHOBOIE JOIYCKAETCS
HECNIpeAHAMEPEHHAsT OCTAHOBKA aBTOOETOHOHACO-
ca g0 30 MmuuyT. Ilpu 6onee LIUTEILHON OCTAHOB-
K€ HEOOXOAUMO YyIaJuTh OCTOHHYIO CMECh U3 Oe-
TOHOBO/IA.

S TEXHOJIOTI'UA
TEPMOOBPABOTKH FETOHA

5.1 /1o Hayana paGot no ykiagke HarpeBaTesib-
HEIX I[IPOBONOB JOIXKHBI OBITH 3aKOHYEHDI, KaK Hpa-
BIUIO, ONATYOOUYHBIE U apMaTypHble paboThl. B psuie
CJIY4aeB YKIANKy HArpeBaTEIbHLIX IIPOBOIOB iie-
JIECOOOpa3HO TIPOU3BOAUTE OAHOBPEMEHHO C ap-
MATYPHBIMH U ONTA1yOOYHBIMU paboTaMU.

B cocTase 3uiMHero 0eTOHHPOBAHHUS BbITIONHA -
IOT CJIERYIOILIUE HMOATOTOBUTEIAbHBIE U OCHOBHBIE
paboTHI.



BrINOAHSAIOT MOATOTOBUTENBHBIE PabOTHI 110
OpraHM3aluy paboyero MeCcra M OCHAIICHHUIO €ro
CPEACTBAMM Tpyda M TEXHOJOIHYECKHUM 000pPYyI0-
BaHUEM, IO CO3NAHUIO O€30I1aCHBIX YCIAOBHU TPY-
1a. YCTpauBaloT OrpaxieHue paboyero Mecra, npo-
BOISAT CUTHAJIM3AIMIO U OCBCIIICHNWE. YCTaHaBIU-
BAIOT HA POBHOM TBEPAOH IJIOLIAAKE CHIIOBOE 000-
PYJIOBAHUE U BIOJIb 3aXBaTKU — CeKIUH 3/1eKTpo-
pa3soakH. IloaxkmoyaioT HarpeBaTeJbHEIE IIPOBO-
Oa K CCKIIMSIM 3JEKTPOPa3BOAKU, a CEKIIMHM — K
TpaHCHOpMaTOPY.

OcHoBHBIE pabOTEI 3UMHEro 6€TOHHPOBAHHA
(TepMoobpaboTka O0eTOHA) HMPOU3BOAITCHA IOCJIE
3aBepLICHUA O€TOHOYKIAM0YHBIX paboT. OTKPBITHIE
[IOBEPXHOCTH OCTOHA YKPBIBAIOT MUIPOU3OJISILIMOH -
HOM IUIEHKOH, TEIUIOHU3OIAIMOHHBIM MaTEPHUATIOM
M IIOJAIOT HAOPSDKCHHUE HA HarpeBaTeJIbHBIE IPO-
BOJA.

5.2 TepMooOpaboTka DeTOHA COCTOUT U3 TpeX
(pa3: HarpeBaHue, U30TCPMHUECKOE BBIIEPKIBA-
HUE IIpU TeMIiepaType HarpeBa ¥ oCThIBaHUE. Pe-
KHUM TEpMOOOPaOOTKM OIpeneasieTcss ¢ yYeTOM
OrpaHMYCHUM, HIIOXECHHBIX B pa3aeic 3.4.

HarpepaHue 6eTOHa MOXET IIPOHU3BOIHUTHLCH,
Kak rnpaswio, 1o 70 °C, Ho He 6osee 80 °C, Hau-
0osice pallMOHAJILHOM CUMTaeTCd U1 NpUMEHSse-
MBIX O€TOHOB Ha NOPTIAHALICMCHTE TEMIIEpaTypa
HarpeBaHusg 40—50 °C.

CpenHsis CKOpOCTb HarpeBaHUA OETOHA COCTaB-
nsteT 4,0—5,0 °C/y.

HN3oTepMuyecKkoe BELIEPXKUBAHUE 3aBUCHUT OT
TEMIIEPATypEl HArpeBa OCTOHA M OIIPEHACIACTCH
Mo rpapuxy Habopa MPOYHOCTH OETOHA U3 YC-
JIOBUA MOJYYCHUA 3aJIaHHOM B ITPOEKTE IMPOYHO-
cTH (cM. pa3nea 5.13).

CKOpoCTb OCTHIBaHMS OeTOHA OOBIYHO NMPUHH -
maioT 2,0—3,0 °C/u.

5.3 Jl1s obecrieyeHus IpUM TaHHOM TeMIepa-
TYpE HApyXHOrO BO3/lyXxa M CKOpPOCTH BETpa 3a-
JAHHOIO peXXHUMa TEpMOOoOpabOoTKN XKeNe300€TOH-
HOM KOHCTPYKLMHM, XapaKTepu3yeMoil MOAyJIeM
ITOBEPXHOCTH, KJIACCOM O€TOHA ¢ U3BECTHBIM pac-
XOAOM ILIEMEHTA, TEMIIEpaTypod VAOXEHHOIO B
ONaJYyOKy OeTOHa, MO IapaMeTpaM HMMEIONHXCH
OMAJIYOKM Y VTEIUIUTENSI, IMPOBOAOB U CUIOBOIO
00OpPYIOBaHUS ONPENCISIOT DIEKTPHYECKHUE T1apa-
METPH! Harpesa 0€ToHa: Ko3@dHUUHUECHT TEIUIONe-
penayu, yaeJabHYIO MOIIHOCTh HarpeBa 6¢TOHHOM
KOHCTPYKLIWH, JIAHEHHYIO 3IEeKTPHYCCKYIO HAarpys3-
Ky, HIar ¥ JUIMHY IIPOBONOB.

5.4 KosdduuueHr rertonepenaunt K onpene-
JSIIOT IO Tabauue 5 (B TOM 4Yucne ¢ NMOMOLIbIO
JIMHCWHON HHTEPIIONSIINYA MU SKCTPAITOISIIAH)
WU 110 (POPMYJIC

K=1/0/0y +>8; /A +1/ ), (1)

rae o, = 2,1—3,2 Br/(M*.°C) — ko3 buuuenT
[EpeaadYy TeIUIO-
Thl OT OHAJIYOKM

HU3JIY4CHUEM
0, = 0,015—0,1 m — TOJNOIMHA CNOI
TEIUIOM3O/SI AOH -
HOIo MaTepyana,

A, = 0,02—0,8 Br/(M2.°C) — koadbduuueHt
TEILUTOTIPOBOJIHO-
CTH TEIUION30JI5~
ITMOHHOTO MaTe-
pHana;
o, = 20,0—43,0 Bt/(M*.°C) — xoadduuueHT
[epeaady TeIvIo-
Thl KOHBEKIIUEH .
IIpY CKOPOCTH BeTpa no 5 M/c o, = 20,0 Bt/
/ (MZ'OC):
npu 10 M/c o = 30,0 Br/(M?.°C),
npu 15 m/c o = 43,0 Br/(M*.°C).
IIpuMmepn! pacueTra K nnpuBelieHbl B paznede 6.
5.5 YaenpHas MOILIHOCTH HarpeBa OE€TOHHOU
KOHCTPYKIMH P, onpeneisieTcs OTHOIUEHHEM 06-
LICH MOIIHOCTH P HarpeBa K HarpeBacMoOM IIO-
IHag OCTOHHOM KOHCTPYKIIMH. OIpeaeinssercs
yaeibHasd MOUIHOCTh, HEoOXonuMast Ui Harpesa
OETOHA /10 3aJaHHOM TEMIICPATYPHI. YICIbHAS MOILI-
HOCTDb 3aBHCHT OT PA3HOCTH TeMIIepaTyphl Harpe-
BaHUS OeTOHA M HapyXHoro Bo3ayxa AT, °C, Mac-
CHBHOCTH Harpe€BacMOM KOHCTPYKLHMM, XapaKTe-
pHU3YyEeMOU MOAYJIEM OXNaXIaeMOM ITOBEPXHOCTU
M_, oT xoadduimeHTa Tervionepesadn K u co-
NEepXaHus IieMeHTa B 0eToHHOH cMmecu 1.
TeopeTUuueCKn pa3HOCTh TEMIICPATYPHI HArpe-
BaHHUsI O€TOHA U HapyxXHoro Bosayxa AT, °C, Mo-
XeT cocraBisitb 0T MUHYC 40 no roc 80, To ecTh
120 °C; mpakTHYECKH OHaA COCTAaBJISEeT OT MHUHYC
20 no wmroc 50, To ecth 70 °C. Moaynb oxnaxnae-
MOMH TTOBEPXHOCTH UMEET MPAKTUIECCKOE 3HAYCHHUEC
B auana3ode oT 4 no 10 m’!; B 3TOM DManasoHe
HaxoadaTCss TUNOBbIC (DYHAAMEHTHDBIC ILUIMTHI, KO-
JIOHHBI, IIOJIBI, CTEHBI U IepekphiTHSA. Ko3hdpu-
LIMEHT Telvlonepeaayu B 3aBHCHUMOCTH OT BUAA
[IPUMECHACMBIX TETUIOM3OJISIIMOHHBIX MATEPHAJIOB,
a TAaKXKE TONMUIMHBI M KOHCTPYKUMM YTEILIUTENEH,
CKOPOCTH BETpa U3MCHSIETCS B HIMPOKHUX IIpeie-
nax: or 0,2 no 6,0 Br/(M%.°C); 1A yremieHHbIX
IIIUTOB ONATYOKU OH He npesbliaet 3,0 Br/(m2.°C).
Tak KaxK TBepaeHue O6TOHAa — MPOLECC IKZ0TEP-
MUYECCKUI, TO YeM OoJiblIe 1ieMEHTa, TEM MEHb-
1IE TPeOyeTCs NEKTPpUIECCKAass MOIMHOCTD IS Ha-
rpeBa 6eToHa. Tak, IpH yBeJIHYEHUH CONEpXKAHUSA
[[CMEHTa B 3UMHEN OCTOHHOM CMECH B JiBa pa3a
(c 200 no 400 kr/m’) norpebHad yaeaAbHAs MOLI-
HOCTh HArPCBaHMSE COKPAILACTCS IPY IIPOYMX PaB-
HBIX YCI0BUAX ¢ 960 no 600 Bt/M?2, T0 ectb Ha 37 %.
3aBUCHUMOCTh YACJALHOM MOIIHOCTH Harpena
OeToHa OT paCCMOTPEHHBIX NTapaMeTPOB Obl1a yC-
TaHOBJICHA 3KCIIEPMMEHTAIBHO M IIpPeACTaB/I€Ha B
BHE HOMOrpaMMBbl (puc.l).



Koadpdunuent termonepenaun K, Br/(m2-°C)
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Pucynox 1 — HomorpamMma a4 onpeejieHua YAeJAbHOH MOIHOCTH Harpesa 0eToHa

IpuMmepsl onpenecneHust yaeabHOU MOIIHOCTH
Harpesa OeToHa IO 3TOM HOMOTPAMME IIPHUBEACHE]
B pazjeie 6.

5.6 JInHeinasa snexkTpryeckass Harpy3Kka Ha Tpo-
BOJ p C JUAMETPOM CTAJIIPHOM TOKOHECYIUCH XXUJIbI
0,6—3,0 MM yTOYHSIETCS 3KCIEPUMEHTAILHO M3
MHTEPBAJIA: 1] apMUAPOBAHHBIX KOHCTPYKIIMH 30—
35 Br/M, mis HeapmupoBaHubix 35—40 Br/M. I1pu
JIMTHEVMHOM SNICKTPUUECKOM Harpy3ke oomnee 40 Br/Mm
TeMIieparypa nposona mnpesbiniaer 100 °C, yro
[IPUBOAUT K CTPYKTYPHBIM HApVILICHUSAM B OETOHE
U YMEHBIICHMIO €ro NpoYHOCTH. Kpome Toro, Mo-
XeT OBITh HapyIleHa 2JIEKTPOU3OJIAIIUS IIPOBOIA U
MOXET NMPOU3OUTH KOPOTKOEC 3aMBbIKaHHEe Ha ap-
MaTypy ¥ 3aKJiafHbIe JCTaNH.

5.7 Illar ¥ pmHa IPOBOAOB HOJXHBI CO3NATH
TaKyiO0 IUIOTHOCTb MX VKJIAJAKH, KOTOopass odecIie-
YHBAeT HEOOXOAMMYIO DaBHOMEPHOCTH Harpena
O€TOHa B KOHCTPYKIHH.

10

Hlar npoBonos b onpeneinaioT mo dbopmyie
b=1/(P,/p+ 1) (2)

JHa 1mpoBOIOB B 3aBUCHMMOCTU OT JIMHEH-
HOU 3JEKTPUYECKOM HArpy3KH, IUaMeTpa NpoBO-
IOB (TOKOHECYIIEH XWIbI) U paboyero HamnpsoKe-
HUA MOXET OBITH OpUEHTHUPOBOYHO OIIpeaesieHa rno
HOMOIpaMMe pHUC.2 ¥ YTOYHEHA 110 (OpME U pa3-
MEpPaM KOHCTPYKIINH.

Hlar mpoBonoB BeIOMpaeTcst U3 uHTEpBaia 50—
150 MM. Ang KOHCTPYKUUH, KOHTAKTUPYIOIIHUX C
TPYHTOM, IHar MOXeT ObITh IMpUHAT 150—200 MM.
B cThIKaX 3JIEMEHTOB, B IIOJAIMBKAaX O KOJIOHHBI
A 00OpYIOBAHUE, B MECTHBIX 33JI€JIKaX 1IAr Ipo-
BOJOB COKpawalwor a0 25—70 Mm.

1MHa OpoBOAOB NO/DKHA OBITh KPaTHOU BHI-
COT€ CTE€H, KOJIOHH, (DYHIAMEHTOB U IIMPHUHE IIE-
PEKPLITHI.

Hpumeps! onpeneneHys mrara U JJIUHBL OPO-
BOJIOB IIpUBEAEHHBI B pa3neie 6.
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Pucynox 2 — Homorpamma i onpefecHHs JJiNHbDI
HarpeBaTelieH

5.8 HarpesaTtesibHbIE IIPOBOJIA Pa3MEIAOT, KakK
IPaBWIO, ITYTEM BEPTUKAJIBHON HAaBUBKU C IIOMO-
IIBIO «pOraTK¥» Ha apMaTypHbI€ CTEPXHHU, PaMBI,
kapkac. JI1 ropu30HTAIbHON HaBUBKY IIPU OETO-
HHUPOBaHHWH MEPEKPHITUIL TpeOyeTCS JOIONHUTEb-
HO€E KpeIUIeHHEe IIPOBOa, YTOOBI HE TOIYCTUTD €I'0
[IPOBUCAHUA IIPH YKIIanKe DETOHA.

B 3aBHCUMOCTH OT TOIHIMHBI OCTOHA IIPOBOJ
pa3MeIamT B OJMH WIK HECKOJILKO PSAOB.

CxeMBbl HaBUBKHM HarpeBaTCIbHBIX IIPOBOIOB B
THUTIOBBIX KOHCTPYKHIMSX 3JaHUM (B CTEHaX, B IIe-
PEKPEITHSX, B CTOJIOYATHIX (YHOAMEHTAX, B KO-
JIOHHAaX) II0Ka3aHbl Ha pUC. 3.

HarpeBaTeapHBH IIPOBOJ pa3sMelIaOT, Kak
[IpaBWIO, MEXIYy apMaTypod U onaayOKoOH, YTO-
OBl HE CMECTHUTh WIH HE AePOpMHUPOBATH €Io Npu
yKJIajgKke 0eToHa.

TIpoBOd peKOMEHIYETCS TAKXKE HABMBATH NP -
BapHTEJIbHO HA HHBEHTApHBIC 11a0JIOHBI U3 AEpe-
BSIHHBIX OpycKoB ceyenueM 70X%X50 MM C Iponu-
MaMH WM Ha 1MabJI0oHB U3 CTAJIBHBIX (ITOIHMEDP-
HBIX) PaMOK.

ITocie HEIpEPHIBHOM HAaBMBKM IIPOBOJIa C UH-
BeHTapHOro 6apabaHa yepe3 pacyeTHOE KOJIHYE-
CTBO I1eTeh (000POTOB) AENAaIOT BEIBOAKI MPOBOJA.
HasuBka ITIpOBOAA BHIMOJIHIETCH C HATSIXKEHUEM
He Oosee S krc. [Ipu neperndax rmpopoaa Ha yrjiax
O IIPOBOJ YKJIAABIBAIOT NPOKJIAAKUA U3 HOTHUME-

A AN
|
I |
L]
i
ol eerl

a — B CTEHAaX; 6 — B MEPEKPHITHAX; 6 — B CTOAOYATHIX PyHHAA-
MEHTAaX, 2 — B KOJOHHAaX

Pucynox 3 — HaBHBKa HarpeBaTeJbHbIX HPOBOAOB B
THHOBBIX KOHCTPYKIIHAX

poB (pybepouna, OUTYMHUHU3UPOBAHHOM OyMaru
¥ T.II.) VI JOTOJHHUTEILHON 3MEKTPOU3OIALU.

[IpoBOa KpemsT K apMaType MATIKOH BsI3ajb-
HOU ITPOBOJIOKOM AMaMETpOM HE MeHee 1,2 MM,
OTpE3KaMH HArpeBaTeIbHOrO IPOBOJIA, MMOTHUMED-
HBIMM 1ITIAraToM M QUKCATOpaMHU TakK, YTOOBI CO-
XpaHWUTh JEKTPOUIOJISIIINIO U HECMEIIIAEMOCTD.

Ha koH1ibl HAarpeBaTEABHOIO MMPOBOAa IIPH HA-
rpy3ke MeHee 25 BT/M HaneBaoT TPYOKH M3 IIOJIH -
BUHWIXJIOPHAA, MTOJUAITHWIEHA WK IPYTroro noau-
MEPHOT0 MaTepHada, KOTOPHIA INPCAYNPEeXIacT
o6ropaHue U30JISLMH U 3aMbIKaHHe Ha Maccy. Ilpu
OONBLICH HAarpy3Ke yCTpauBalOT OTBOJBI HArpeBa-
TeAbHOIro mnpoBona [ ¢ MOMOUIBIO MOHTaXHOIO
nposoza 2 cedeHueM 3—4 Mm? u3 6eToHa 3, KOTO-
pbie OOBIYHO PacHoaraloT ¢ OAHOM CTOPOHbI KOH-
cTpyKuMM (puc. 4).

ITepen ycraHOBKOM onaiyOku (O€TOHUPOBAHM -
eM) IPOBOA HPOBEPSIOT METOMMETPOM Ha OTCYT-
CTBUE 3aMBbIKaHUST Ha MAcCCYy.

Pucynox 4 — Brmoa mpoBoxoB #3 OeroHa
11



3.9 /115 koMMyTalluy HarpeBaTeJabHbIX ITPOBO-
IOB MPUMEHSIOT KAOENbHBIA OTBOM CO CTaHIapT-
HBIM Pa3zbeMOM HWJIM MHBCHTAPHbBIC CEKIIUH 3JIEKT-
POPA3BOIKH M3 IABYX-TpeX IIMH, K KOTOPBIM ITOI-
COCIUHSIIOT OTBOJBI.

HMuBeHTapHasg CEKUUS 3JICKTPOPA3BOAKH M3
TpeX LIIMH MoKas3aHa Ha puc. 5. Ha croiikax 7 yk-
peILUICHbI TPU IIMHBI 2 M3 CTAJIbHBIX NTOJ0C HIUPU-
Hoi 40 MM M TomuuHON 3 MM. JInsg KperuieHUs
HArpeBaTeJAbHBIX MMPOBOIOB MPEeRYCMOTPEHBI 0OJI-
THI .3 ¢ pe3bboii M6. KaGenbHBIII OTBOX C pa3he-
MOM 4 MIpeoHa3HAYECH I NOIKIIOYECHHUA CeKIUH
3JIEKTPOPAa3BOIKH K TpaHchopMaTopy. KabeapHbIHM
OTBOL J CAVXUT IS INOJK/IIOYECHMUS CIECAYIOLICH
CEKIIMH.

Pucynox 5 — VinBenrapnas cexmms JJIEKTPOPa3BOJIKH
JI% KOMMYTAHHNE HAarpeBaTejbHBIX NPOBOLOB

5.10 /11 ynnioTHEHUS YIOXEHHOIo OETOHA TOJI-
myHOMI 10 250 MM ¢ OTMHOYHOM apMaTypoit ¥ TOJI-
mHou 1o 120 MM ¢ ABOMHOM apMaTypoOi CIENYyET
[IPUMEHATH IOBEPXHOCTHBIC BUOPATOPHIL.

[1pu Gonpiie TOMUMHE CIOSE IPUMEHSIIOT IJIy-
OuHHbIe BuOpatophl. /Lig yrutorHeHHsT O6€TOHA B
CTBIKaX U I'YCTOAPMUPOBAHHBIX KOHCTPYKIIHSIX ITPH -
MEHSIOT pas3JInYHpIe HACAAKHM U HAKOHEYHUKHU Ha
[JIyOMHHBIE BUOpaTopbl. PeXXUM yIUTOTHEHMS TOJ-
XEeH OBITh TAKUM, 9TOOBI HE TTIOBPEANTH H3OISLIUH,
HE JOIYCTHTH CMEIIEHUA ¥ oOphiBa IIPOBOIOB.

5.11 KoHTpoib 32 pexxuMoM TepMooOpaboTKu
OEeTOHa MPOM3BOLUTCS C IMOMOIIBIO TEXHUICCKMX
TEPMOMETPOB M (UIIM) HATYUKOB TEMIIEPATYPHI,
BCTaBJIAeMbIX B OETOHHYIO CMECh. /laTunMku TeMIIe-
paTypbi MO3BOJISIIOT ABTOMATHUYECKH PETryIMPOBATH
PEXUM TepMooOpaboTku 6eToHa. JlaTyuKu TeMIIe-
paTypbl YCTAHABJIUBAIOT M3 pACYETa OOWH HA 6 M
JUTMHBI KOHCTPYKIMHK WiK Ha 50 M? MOBEPXHOCTH
beToHa, WM Ha 3 M’ 6eToHA.

YcraHoBKa JaT4MKa ITOKa3aHa Ha puc. 6.
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Pucynox 6 — TepMoaaTIHK B HArpeBaeMoM GeTome

B OeroHHyIO cMech I Mexnay IpoBodaMu .
BCTABJISIIOT IIeHAJA 5 U3 TOHKOCTCHHOM METaJUTH-
4eCKOH TpyOKH. B neHas 3a1uBaeTCsi HEMHOTO UH-
OyCTpHUAJNBLHOIO Macia 6. JlaTyuk TeMiepatypbl 4
YCTAaHABJIUBAIOT B [I€HAJ M MOAKTIOYAIOT K CHCTE-
M€ aBTOMATUYECKOTro peryJUpOBAHUS TEMIIEPATYP-
HOTO peXMMA WIH K TepMoMeTpy. OborpeBacMulin
O€TOH ITOKPBIBAIOT YTEIUTHUTEIEM J.

5.12 OTKpbiThIE MOBEPXHOCTH YIUIOTHEHHOIO
OCTOHA YKPbIBAIOT VTCIUIMTEIEM M3 TEILTOU30JIs-
IIMOHHBIX MaTepHaIOB (CM. paznen 4.3), KaK mnpa-
BWJIO, MTOKPBIBAJIAMM M (MJIM) IUIMTAaMM TOJIIIM-
Ho#t go 80 MM. [Indg 1mdToB o1naayoku MOXeT ObITh
IIPUMEHCHA 3aJIMBHAsI TCIUIOU3O0JISILNASA, HATIPUMED,
Ha OCHOBE IeHonoaunypetada. Ilpu Heobxoaumoc-
TH IIPUMEHSIOT YHUBEPCAJIBHYIO I'DEIOLIYIO OCHAC-
TKY. YKIQABIBAIOT rPeIoiiue [UIOCKUE 3JIEMEHTHI C
IIPOBOJOYHBIMH 2JeKTpoHarpeBateasiMu (1'DI1)
HJIM TepMOaKTHBHBIe rHOKue nmokpeitusa (TAI'TI).

Boirmycku apMatypbl 3a0€ TOHUPOBAHHBIX KOH -
CTPYKUHH CIACOAYET YKPBITh K YTEIUIMTh Ha BBICOTY
(LIUHY) He MeHee 9eM Ha 0,5 M.

Yremnsaor Bce peOpa onanyoku, B TOM 4YUCIE
IIPOMEXYTOUHBIC, SABISIOIMACCT «MOCTHKAMU XO-
JIoda».

Yrermrenas B ONAIYOKE M YJIOXECHHBIA Ha OT-
KPBITHIC ITOBEPXHOCTH OeTOHA JOJIXKHBI OBITh ONU-
HAaKOBbIMU 110 TCIUIOM3O0JSIIMOHHBIM CBOMCTBaM.

CKOpOCTh OCTBhIBAHMA OCTOHA INOIOCPKUBA-
eTcs B 3alaHHBIX Mpeaesax MyTeM IepHoauyec-
KHMX BKJIIOYEHUH 1o pabo4yio Harpy3ky Ha 0,5—
0,6 4 HarpeBaTeJbHOTIO IIPOBOLIA.

5.13 Habop npoyHocTH 6€TOHA HA CXKAaTHE ITpe/I-
BApUTEJIbHO OLIEHHMBAIOT 110 (PaKTHUECCKOMY PEXKM-



MY TepMOOoOpaboTKH, I YEro CTPOST €XeCyToY-
HbIe rpadUKy U3MEHEHUS TeMIlepaTypbl O€TOHA B
[Ipoiecce BBLIEPXMBAHUS U COITOCTABIAIOT HMX C
KOHTPOJbHBIMU I'pabHKaMM Habopa ITPOYHOCTH.
Ha puc. 7 nmokazaHsl KOHTPOJIbHbBIE I'PaPHUKHU
I ompenesieHrUsT Habopa MpoYHOCTH OeToHa Ha
NOPTJaHILIEMEHTE aKTUBHOCTRLIO He MeHee 400. U3
pUC. 7 BUOHO, YTO IIPH U30TEPMHUIECKOM BBIICPKH -
BaHWM, HaTIpuMep 11pu TeMmreparype 20 °C B Teue-
HUe 6 cyr, IMpoYyHocTh O6eToHa coctaBuT 70 %, B
Te4eHHe 22 cyT OETOH HA0EPET MOIHYIO IIPOYHOCTE.
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Pucynox 7 — IIpounoctsr O0eTOHa B 3aBHCHMOCTH OT
TEMIEPATYPH H HPOAOCIKHTEIbHOCTH BhIJICPKHBAHHUS

IIpoyHOCTh O€TOHA B OTBETCTBEHHBIX KOHCT-
PYKIMSX OIIPEOC/ISsIIOT 1a00paTOpHEIMM METOLAMH
[10CJIe CHITHS ONaNyOKM (HAampuMep, VIbTPasBy-
KOBBIM, HCHIBITAHHAEM 00pa3LioB Ha CXaTHe U T.I1.).

5.14 TexHonoruss suMHero 6eTOHUPOBAHUSA
CTHIKOB B COOPHBIX XeJI€300€TOHHBIX KOHCTPYKIIUAX
AMEET CIeqYIOIME O0COOEHHOCTHU.

ITonocTh CTHIKA IOATOTABIMBAIOT: OYHUILAIOT OT
CHEra M HaJcAy, OTOIPEBAIOT C ITOMOIIBIO, HA-
IpuMep, TpyouaTeix Harpeparesieid (TOH) 1o tem-
nepatypsl He HUXe + 5 °C. BMecTo oTorpeBa CThI-
Ka 10 3TOH TEMIIEPATYPHI MOINYCKAECTCSA YKIaAbI-
BaTh [IPECABAPUTEIIBHO PA30OIPETYIO OETOHHYIO CMECH.
TerurooTnaya cMeCH JOJIKHA 0DEeCIIEYUTh OTOTPEB
CTBIKA JO YKa3aHHOM BbiIIEC TeMIieparyphsl. [Ipo-
NOJIXUATEJIBHOCTh VIDIOTHEHUSI OETOHHOM CMECH
BHOpaTopaMH YBEJIUYMBAIOT HE MEHEE YEM HA YET-
BEPTh IO CPABHECHHUIO C JISTHUM BpEeMEHEM.

B OeToHHYI0O cMecChb I CTHIKOB MOIYT OBITH
BBCACHBI IMPOTHUBOMOPO3HbIE JOOABKM, MAacCa KO-
TOPEIX IpuHUMaeTcst A0 12 % macchl LIeMeHTa.

6 ONPEJEJIEHHE IIAPAMETPOB
TEPMOOBPABOTKH BETOHA
B TUIIOBBIX KOHCTPYKIIMAX 3TAHUM

Huxe Ha nmpuMepe onpenesieHusT napaMeTpoB
TePMOOOpPa0bOTKH OETOHA B TUITIOBBIX KOHCTPYKIIU -
SIX 30aHUM (KOJOHH, CTEH M IEpPEKPHITUM) HM3j1a-
raeTcg MeToJAuKa, KOTopast MOXeET ObITh peKOMEH -
NOBAHAa IS pacyera pexmuma tepmMoodbpaboTku 6¢e-
TOHA B KOHCTPYKIIHSX JTIOO0U (POPMBI ¥ pa3MEPOB.

PacyeTHpie napaMeTphl TEpMOooOpaboTKH Oe-
TOHA, MPUBECUECHHBIE B TA0NUIIAX, CIIEAYET UCIIOJIb-
30BaTh KaK MpeOBAPUTEIIbHBIC U ITPHOINKECHHbBIE.
JIjig OTBETCTBEHHBIX KOHCTPYKIIMM pacyeTHbIE Ma-
paMeTphl IOIeXAT YTOUYHEHMIO 110 pe3yJibTaTaM
1aG0PATOPHBIX UCIIBITAHUH 00pa31oB 3WMHETO Oe-
TOHUPOBAHMUSI.

6.1 Kosonna

berouupoBanue (beroH Kiacca B15, pacxon 1ie-
meHTa 350 Kr/M?) KOJOHHEI ¢ pasMepaMu AXBXC
(500%x500x7500 MM) npoM3BOAMTCS B OIANyOKe
U3 10coK TojauuHoi 40 MM ¢ npMMeHEeHHEM Ha-
rpesaTeyibHoro nposona [THCB 1x1,2 u TpaHcdop-
matopHou nojactaHuuu KTII 63-0Ob.

YcinoBust OCTOHUPOBAHHUSA CACAYIOIIME:

TeMIeparypa O€TOHHOH cMeCH, YIOXECHHOH B
ormanyoky, + 15 °C;

CpeoHsIsI TeMIIepaTrypa HapyXHOIo BO3IyXa B
TedqeHue cyroKk — 20 °C;

CKOpPOCTb BETpa d M/c;

TEMITEPATYPa U30TEPMUYECKOI'O BhUICPKHMBAHUSA
betoHa + 40 °C.

OmnpenencHue MapaMeTpoB peXKUMa TEPMOOO-
paboOTKU OETOHA IIPOU3BOAUTCS B CIECAYIOILIEH TTOC-
J1IeJOBATEJIBHOCTH.

[ HpuHrMaeTCs, YTO NOTEPH TEILUIOTHI YEPES TOP-
Il KOJIOHHBI HE3HAYUTEABHBI (BEPXHUM OTKPHI-
THIiA TOpEL YTEIUVIEH MUHEPAJIBbHOM BATON) U II0-
3TOMY H€ YYUTHIBAIOTCSI.

Moayap IOBEPXHOCTH OXJIAXAECHUSA KOJOHHBI
M_ paBeH

M_= F/V=150/1,87 = 8,0 mL.

KoaddpuuueHT Temnonepenay 10CKu K npu
CKOPOCTHU BeTpa 3 M/C olpelaessieM IIo Tabjuiie
4.4 v npuaumaeM K = 3,6 Br/(Mm2.°C).

Haxonum pasHHUILY TeMIIEpaTyp HarpeToro 6ero-
HA A HAPYXHOIO BO3Iyxa A7, KOTopast COCTABISET

AT = 40 — (—20) = 60 °C.

HeobxonuMyo yHEJIBHYIO MOIIIHOCTE Harpe-
Ba mpoBona P onpezenseM o HoMorpaMme (CM.
puc. 1).

Mexny nipsMbIMu 2 1 4 KO3 PUIIUEHTA Tell-
nponepenagu K, Br/(M2.°C), mpoBoIuM BU3YaJIbHO
npsiMyio, pasHyio 3,6 Br/(m%.°C).

HaxonuM TOYKY rnepecedeHust npsaMon AT =
= 60 °C c opauHaroit M_ = 8,0 m™! Moxyns 1o-
BEPXHOCTHU KOJOHHBI. M3 3TON TOYKU MPOBOAUM
TOPHU3OHTAJIb IO IIEpECEYCHU ¢ YHOMSIHYTOH TIPSI-
moii, paBHoil K = 3,6 Bt/(M?%.°C).

OnyckaeM IepHeHANKYISIp U3 3TOM TOYKH Ha
npsiMyio pacxona uemenrta 1l = 350 kr/m>.

[Ipoexiing mosydeHHOH TOYKM HA OpPAUHATY
yICJbHOKH MOIIIHOCTH HAarpeBa MpoBOJia YKAa3bIBACT

P = 320 Bt/Mm*.

Y
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[Ilar HarpeBaTeJbHBIX NPOBOAOB (b) onpene-
nsieM 1o popmyie (2)

b=1/ (P,/p +1) = 1/(320/33 +1) =
= 0,09 = 0,1 M,

roe p = 33 Br/M — ynenbHad Harpy3ka Ha IpoOBOJ
13 peKoMeHayeMoro uarepBaia p = 30—35 Bt/M
IUISE apMUPOBAHHBIX KOHCTPYKIIHAH.

IInuna nposona L, HEOOXOAHMMOro AJI1 HABUB-
KU II0 cxeMe pHC. 3,2 Ha apMaTypHBIM Kapkac C
utaroMm 10 cM, cocraBiser

L=2(A+B)C/b=2(0,5+05)75/0,1 =
~ 150 M.

Hanee mo HoMorpamMme (cM. puc. 2) noadbu-
paeM IUIMHY HarpeBatens, OJMU3KYyI0 K KpaTHOM
150 M, 1 pabouee HanpsKeHUeE.

Mexny xpuBeiMH 1,4 1 1,1 MM qHameTpa mpo-
BOIa d MpPOBOAMM BH3YAaJIbHO KPHMBYIO, PaBHYIO
d=1,2 Mm.

M3 ToukKHM Ha abcuucce yaejapbHOM Harpy3Kd
p = 33 Br/M npoBoAuM OpAMHATY OO TOYKHU IIE-
peceYeHUs] ¢ KPMBOM, 3aTEM M3 3TOM TOUKM IIO
FOPU3OHTAIM HAXOIUM TOYKY IIEPECCUYCHUS C KPH-
BOH d =1,2 MM. OnryckaeM NEeprneHAUKYISAP U3 3TOU
TOYKM Ha KpuBble pabouero HampsokeHusi U, B.
[Ipoekunu ToueK rnepeceyeHus Ha OpaAUHATY JJIH-
HEI HarpeBaTeJist I03BOJAIOT ToA00paTh JIMHY Ha-
rpesatend /, M. Haubosiee 61M3KMM 3HAYEHUEM
SIBJIAETCS IJIMHA Harpesarejsl 25 M IIpH pabodeM
HanpsxkeHu U = 55 B. TakuMm oOpa3oM, Ha 110-
BEPXHOCTSX OXJAXIACHUA KOJOHHBI YKIIAJbIBAET-
¢ 6 HarpeBartene mo 25 M KaxXabIid.

VaensHbli pacxon nposoaa (Ha 1 M> 6eToHa)
coctaButT 150,0/1,87 = 80,0 M. |

Pexum 1epmMooOpaboTku OeToHa onpencium
C YYETOM peKOMEHAAUMi pasnena d.2 U Opu yc-
JIOBUHM, YTO IIPOYHOCTh O€TOHA COCTABUT HE ME-
Hee 70 % R,o. IIpomoIDKHTEIBHOCTD HarpeBa IpH
cxopocT HarpeBa 4,0 °C/4 cocraBaseT He MEHEE
6 4, u3oTepMuyeckas BplAcpxKKa nnpu + 40 °C o
rpaduky (cM. puc. 7) — 60 4 U OCTBHIBaHUSA HO

TadOnuma 6

Temne-| Yaensnas | Hlar Tnamerp| TUmima Harps-

parypa | MOIIIHOCTbL | HarpeBa- | XKeHMe
Bo3ny- | Harpesa | Teas b, ngoiiomna iﬂmﬁgcn; 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 l
—20 320 100 1,2 25 55
1.4 30 60
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HYJsI IIpH CKOpOCTH OCThIBaHUSA 2,0 °C/4 — He
MeHee 20 .

AHAJIOTHYHBIC PACYETHI ObLUIM BHIITIOTHEHEI IIPHU
Temriieparype Bo3ayxa —10 u —15 °C.

OCHOBHbIE HapaMeTphl TEPMOOOGPabOTKH OETO-
Ha B KOJIOHHE CBeACHHBI B CICAYIOINYIO Tabnuiy 6.

6.2 Crena

berorupoBanue (b6eron knacca Bl5, pacxon
nemeHTa 350 kr/m?) crensl ¢ pasmepamu AxXBxC
(3000x500x6000 MM ) mpom3BoauTCS B WHBEH-
TapHOM CTAJIbHOM ONAIYOKE C pasMepaMH IIIUTa
2000x1000 MM, yTeIUIeHHON MHHepaIOBaTHBIMM
roiMTaMu Tonmuaon 60 MMm. st TepmoobpaboTku
OeTOoHA NMpexyCMOTPEHBI HAarpeBaTeJAbHBIH IIPOBOJL
ITHCB 1X1,4 u TpancopmaTopHas HOACTaHIMA
turia KTITO-80-86 VI.

Ycnosusa 6eTOHUPOBAHUS CICAYIOILHE:

TeMIeparypa OCTOHHOM CMECH, YIIOXEHHOH B
onanyoky, + 5 °C;

CpelHdad TeMIIeparypa HapyXHOro BO3Iyxa B
TeyeHue CyToK —13 °C;

CKOpOCTh BeTpa 3 M/C;

TEMITEPATYPA U30TEPMUYCCKOTO BBIICPXKUBAHUSA
b6eroHa + 45 °C.

OnpeneneHue napaMeTpoB peXXuMa TEPMO0O-
pabOTKH OCTOHA IIPOU3BOIMTCS B CAEAVIOHIEH OC-
JIENOBATEILHOCTH.

IlpyHUMaeTcsa, 4YTO HOTEPHU TEIMJIOTHI 4epel
BEPXHIOK ¥ HUXHIOK IMOBEPXHOCTH CTEHBI HE3Ha-
YUTEJIbHBI (BEepXHSSI OTKpPHITasd MOBEPXHOCTH Ha-
OEXHO YKPBITA TEIUIOU3OJSUMOHHBIM MaTepua-
JIOM) U MO3TOMY HEC YYUTHIBAIOTCH.

Monynas MOBEpXHOCTH OXIAXACHUSA CTEHH M_
pPaBeH

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

KosdpdunumeHnt teronepenayu K omnajaybku
onpeaeanM 1o popmyine (1)

K=1/1/oy +35,/A + 1/0,) =
=1/(1/2,8 + 0,06/0,6 + 1/25) =
= 2,0 Br/(M%.°C),

rae o, = 2,8 Br/(M*.°C) — KoadduLmeHT nepe-
Ja4M TEIUIOTHI OT Ol1a-
JIVOKM U3ITy4EHHEM;
6. = 0,06 m — TOJWIMHA CJIOS TEIl-
JIOU30JSUMOHHOTO
MaTepurana;
A, = 0,6 Br/(M?°C) — koadduIMeHT Teruio-
[IPOBOAHOCTH TEIUIO-
M30JISIIIMOHHOTO Ma-
TEpHATIA;
o, = 25,0 Br/(M2.°C) — xoadduimeHT mepe-
- HAYU TeIUIOThl KOH-
BEKIIMEH ITPU CKOPO-
CTH BeTpa 3 M/cC.



Haxonum pasHuLy TeMIriepaTypsl HarpeToro ode-
TOHA ¥ HAPYXHOIO Bo3ayxa A7, KoTopasi cCOCTaB-
JSIeT

AT = 45 — (— 15) = 60 °C.

HeoOxonumMyio yaeabHy0O MOUIHOCTh HarpeBa
GeroHa P ormpenensieM o HOMOrpamme puc. 1.

HaxonuM Touky nepecedyeHusi IpsaMou AT =
= 60 °C ¢ opaunatoit M_ = 4,3 M~ mMomyns mo-
BEPXHOCTH CTeHHBI. V13 3TOM TOYKU ITPOBOIUM Ir'OpU-
30HTAIb IO nepecevdeHud ¢ npsaMon KoadpuLmeH-
Ta Terwonepenaun, pasHoil X = 2,0 Br/(M%.°C).

OnyckaeM NepHICHIUKYIAP U3 3TOX TOUKHU Ha
npsMyIo pacxozxa uemenrta I = 350 kr/m>.

Ilpoekiiug 1noJjiydeHHOM TOYKHM HA OPAUHATY
yIeJbHOU MOIITHOCTHM HarpeBa yKa3bIBaeT Pyﬂ =
= 250 Bt/Mm2.

IIar HarpeBaTeJbHBIX IIPOBONOB b onpenes-

eM 1o popmyie (2)
b= 1/(Pyﬂfp +1) = 1/(250/34 + 1) = 0,12 ™,

rne p = 34 Bt/M — ylIeabHas Harpy3ka Ha IIpOBO
| d = 1,1—1,4 u3 peKoMeHIye-
Moro uHTepBajga p = 30—35
BT/M 11 apMHUPOBAHHBIX KOH-
CTPYKIIUHA.
miHa npoBoga L, HeobXxomuMmas Uil HABUB-
KM IO CXeMe pHuC. 3,6 Ha apMaTypHBIA KapkKac C
maroM 12 cM, cocTaBisieT

L=2A(C+B)/b=2-3(6+0,5/0,12~ 324 m.

Jlanee o HoMorpamMMme puc. 2 noadupaeM Iii-
HY Harpesarejs, OJMM3KYI0 K KpaTHoH 324 M, u
pabouee HaNpPsSCKCHHC.

N3 Toyku Ha adbcuucce yiaeJbHOU Harpys3ku
p = 34 BTt/M nipoBogUM OpAUHATY OO TOYKH Iie-
PECEYECHHSI ¢ KPpUBOH, 3aTEM M3 3TOU TOYKHU IT10
TOPH3OHTAJIM HAXOAHUM TOUKY IEpecCYCHUS C KpU-
Bol d = 1,4 mM. OrnyckaeM NEPIICHIUKYIISD M3
3TOM TOYKH HA KpHUBbIE pabodyero HalpsXeHUs
U, B. IIpoexiinu To4ex rnepeceyeHUs Ha OpIuHa-
TY IUIMHBI HarpeBaTeasl I103BOJSIOT IMOX00paTh
IJMHy Harpesartenst. Haunboliee OJNM3KUM 3Hade-
HUEeM SABJIsieTCS JUIMHA HarpeBateast 27 M ripu pa-
ooueM HanpssxeHHH U = 58 B. Takum obpaszom,
Ha MOBEPXHOCTIX OXJAXIACHUA CTCHEI YKJIA/IbIBA-
ercsi 12 HarpeBarejaeid o 27 M KaXAbiH.

YaenpHbIi pacxon mnposoga (Ha 1 M* G6eToHa)
coctaBuT 324,0/9,0 = 36,0 Mm.

PexuMm TepMoobpadboTKi O€TOHA OIIPEAEIIUM C
VYEeTOM PEKOMEHIALMHA paszjaena 5.2 U IIPH YCJio-
BHMHM, YTO MPOYHOCTh OETOHA COCTABUT HE MEHee
70 % R,.. IIpono/DKUTENBHOCTD HarpeBa IIpu CKo-
poctH Harpesa 4,0 °C/4 cocrapisieT He MeHee 10 y,
u3orepMHUYecKasi Boyiepxka npu + 45 °C o rpadu-
Ky pyucC. 7 — 48 4 ¥ OCTHIBAHHA 10 HVJISI TIPU CKOPO-
cti octeiBanug 2,0 °C/4 — He MeHee 22 4.

AHAJTOTMIHBIE PACYETHI ObUIM BBITTOJIHEHBI [TPU
TeMmieparype Bo3nyxa —10 u —20 °C.

Taobnunma 7

Temne-| YoenpHas | lllar | THanp:a-
| paTypa | MOILIHOCTD | HArpeBa- llnau% Homea ) KEHHe
BO3MY- | HarpeBa | Teys b, Hgomna Haﬁrp;eBa— TOKa |
xa, °C | P, Br/m?| wmm | @M [T ML 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 % |55
1,4 27 58
1,1 20 48
—20 320 100 1,2 75 55
1,4 27 58

OcHOBHbBIE ITapaMeTPhI TEPMOOOPAOOTKH OeTO-
Ha B CTEHE CBEICHBI B CJICAVIOUIYIO TA0IHUILY 7.

6.3 IlepexpoiTne

beronuposanue (betoH kiacca B2S, pacxon
nemenTta 400 xr/M>) mepekpeIThs ¢ pa3MeEpaMHu
AXBxC (6000x6000%x200 MM) mpousBoauTcs B
OonaJIyOKe U3 JaMUHUPOBAHHOU (paHEphl TOJIIM-
Hoil 21 MM. OTKpbITass MOBEPXHOCTh IEPECKPHITUA
yTeIvisseTCsI MUHEPANOBAaTHBIMY TUIMTAMM TOJIIIIU -
Hoii 80 MM, TepMOAKTUBHBIMH I'MOKUMH ITOKDHI-
vaMu (TAI'T]) win rpeoliuMi IUIOCKUMHA 3J1e-
meHTaMu (I1'311).

st TepMooOpaboOTKu OeTOHA NPEAYCMOTPE-
Hbl HarpeBareabHbIH 1poBox ITHCB 1% 1,2 1 TpaHc-
¢dopmaropHas noacranmusa Tura KTITTO-80-86.

YciioBusi OSTOHUPOBAHUSA CICAYIOUIUC:

TeMIiepatypa 0€TOHHO# CMECH, YJIOXKEHHOHN B
onanybky, +10 °C;

TeMIIEPATYPa H30TEPMHYECKOIO BbiIEPKUBAHMS
oeToHa +45 °C;

TEMIIEpAaTypa Hapy>XXHOTIo Bozayxa: iHeM —16 °C,
Houbl0 —20 °C;

CKopocCTh BeTpa 1,5 M/c.

OmnpeaeiicHUE NapaMeTpPOB PeXHMa TEPMOOD-
pabOTKH 6CTOHA IIPOU3BOINTCS B CACAVIOLICH ITOC-
JICTOBATEIbHOCTH.

[IpuHMMaeTcst, YTO IOTEPH TEIUIOTHI Yepes3 OT-
KPBITYIO BEPXHIOIO HNOBEPXHOCTH IEPEKPBLITHSI HE-
3HAYUTENBHBI (HAIEXKHO YKPBITA TeILTOU3OISIIMOH -
HBbIM MAaTe€pUAJIOM ) U IIOSTOMY HE VUMTHIBAIOTCH.

Monynp NMOBEPXHOCTH OXJIAXICHUS HEPEKPHI-
THA M_ 1ipu 3TOM paBeH

M=F/V=408/72~60Mm".
KozddunueHT Terionepenayy K onajiyoxy us
JJAMMHHpPOBAaHHOHU (daHephbl onpeneuM mo ¢op-
myJie (1)
K=1/1/a, +Z8./A, + 1/a ) =
=1/(1/2,8 + 0,021/ 0,4 + 1/20) =
= 2.2 Br/(M2.°C),
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rae o, = 2,8 Br/(M*-°C) — koadpureHT nepe-
a9y TEIUIOTHI OT Ol1a-
JIYOK# HIIYUCHHUEM;
5; = 0,021 M — TOJIIMHA JIAMUHU-
POBAHHOM (paHEPHI;
A; = 0,4 Br/(M2.°C) — kosdduuuUeHT Ten-
JONPOBOAHOCTH JIa-
MUHHUPOBaHHOU (a-
HEePDI;
o, = 20,0 Br/(M?-°C) — koaddunreHT nepe-
Ja4YU TEIIOThl KOH-
BEKIUEH [IPU CKOPO-
¢t BeTpa 1,5 m/c.
HaxoguMm pasHunly teMieparypnl AT Harpero-
ro beToHa U CpeIHEH TeMIIEpaTyphl HAPYXKHOTO BO3-
Iyxa B TeyeHue Cyrok (pasHa —18 °C), xoropas
COCTaBJISIET

AT = 45 — (—18) = 63 °C.

Heobxonumyio yaeapHyI0 MOIIHOCTh Harpena
OeToHA PYH OTIpelIEasiEM 110 HOMOTrpamMme puc. 1.

HaxomuM Touky nepeceuceHHUs HpssmMor AT =
= 63 °C ¢ opauHarod M_= 6,0 m~! mMonyna mo-
BEPXHOCTH IEPeKpHITUsI. VI3 3TOit TOYKHM MpPOBO-
JIAM IOPU30OHTAb HO TIEPECCYECHUS C UpsSIMOM KO-
a¢pduLmenTa Tervionepenayu, pasHo K = 2,2 Br/
(M2.°C).

OnyckaeM neprieHIMKyasIp U3 3TOM TOYKM HA
npsiMyio pacxoaa nementa L = 400 xr/m-.

ITpoexuuga nonydeHHON TOYKH Ha OPAHUHATY
yIEIbHOM MOIIHOCTH HarpeBa YKa3bIBacT P, =
= 300 Br/m2.

[Ilar HarpeBaTeBHBIX IIPOBOXOB b onpenensi-
eM 1o ¢opmyne (2)

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

rae p = 34 Br/M — yaenpHast Harpy3Ka Ha ITpoBO]I,
d=1,1—1,4 u3 pexomMeumaye-
Moro uHtTepBaia p = 30—35
Br/M Ang apMupoBaHHBIX
KOHCTPYKLIMH.
JnvHa rposona L, HeoOXoIUMOro WISl yKiIa-
KU B HUDKHEM YpOBHE apMaTypsl 1o cXeMme puc. 3,6
c maroM 10 cM, cocTaBasET

L=BAMB+D+A=66/01+1)+6~372m

Hanee o HoMorpaMme puc. 2 rogdupaem aim-
HY HarpeBartessa, OJIU3KYI0 K KpaTHOH IUTMHE IPO-
BOd, ¥ padboyece HANpIKeHHE.

Mexny kpuspiMu 1,4 u 1,1 MM TuameTpa 1po-
BOJA d IIPOBOOMM BU3YAJIBHO KPHBYIO, PAaBHYIO
d =1,2 MM.

M3 Toyku Ha abclMcce yneJbHOU HArpy3kKu
p = 34 Br/M IpoBOAUM OpIAMHATY HO0 TOYKH IIe-
pecedyeHMs1 ¢ KpUBOM, 3aTeM M3 HTOU TOYKHU IO
rOPU30HTAIU HAaXOAUM TOUYKY IIepecedYeHUS ¢ KpH-
Bol d = 1,2 MM. OnryckaeM meprieHAMKYASIP M3
3TOU TOYKM Ha KpuBble pabdouero HamnpsKeHUS
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U, B. Ilpoekiun Touek rnepeceyeHUsI Ha OpAUHA-
TY [UIMHBI HarpeBaTeisy IMO3BOJISIIOT MOA00paTth
JUIMHY Harpesareinsi. Haubonee O1u3KkuM 3HaAUe-
HUEM SABISACTCS [UIMHA HarpesaTela 25 M MpH pa-
oouyeM HanpsckeHUH U= 55 B. Takum ob6paszom, B
IIEPEKPhITUE VKIIANBIBAECTCH 15 HarpeBarteleu Mo
25 M KaXJbli.

VriensHbiid pacxon mpoBona (Ha | M3 OetoHa)
cocraBut 372,0 / 7,2 = 52,0 M.

PexumM TepMooOpalboTKit GeTOHA ONPECIUM C
YYETOM PEKOMEHIAUMMI pasfena 5.2 ¥ OpH ycJio-
BHUHM, 94TO IPOYHOCTL OCTOHA COCTABUT HE MEHEE
70 % R,¢. ITpoqoIXuTeIbHOCTS HATPEBA MPU CKO-
poct Harpesa 4,0 °C/4 cocTtapisieT He MeHee 9 g,
A30TEepMUYECcKas Boeiepxka npu +45 °C o rpa-
uKky puc. 7 — 48 4 ¥ OCTBIBAaHUSA OO HYJIS NpH
ckopocTtd octeiBaHud 2,0 °C/y — He MeHee 22 4.

AHaJIOrMYHEbIC pacyeThbl ObUIM BBITIOJTHECHBI IIPU
TeMrieparype Bosayxa —10 °C.

OCHOBHBIE T1apaMeTpPbl TEpMooOpaboTK BeToHa
B NCPEKPLITUM CBEACHHI B CICAYIOLIYIO Tabauny 8.

Taoauma 8

F eMﬂﬁ-_[ YnenoHag [ f]ar

Hamnpa-
],HH&METP I IUiHa KEHE

aTypa | MOILIHOCTD | HarpeBa-
gozg— HarpeBa | TerJ?He b, Hgoﬁa ‘I;earniei- TOK4
| xa, °C | P, Br/M*| MM ’ ’ U B
T ] I !

1,1 20

—10 | 230 | w40 | 12 | 25

| 14 | 27

1,1 20

—18 | 300 100 1,2 25

j 1,4 27

7 OBECIIEYEHHME KAUYECTBA
JUMHETO BETOHUPOBAHHAUA

KayecTBo 3UMHEro OeTOHHPOBAHHUSA HOJIKHO
O0ECIEYUTE IMPOEKTHYIO [MPOYHOCTH MOHOJHMTHDBIX
OETOHHBIX M XeJie300eTOHHBIX KOHCTPYKUMUA. QO0-
IuHe TpeOOBaHUS K KOHTPOJIO KadecTBa OeTOHA U3-
aoxeHst B CHulIl 12-01-2004 1 CHull 3.03.01-87.

KagecTBO 3UuMHEro OCTOHHPOBAHUS 3aBUCHUT OT
BEITIOJIHEHUS [IOATOTOBUTEIbHLIX PadoT, BEIOpaH-
HOTO PeXXHMAa TepMOooOPABOTKM ¥ KOHTPOJIS Kaue-
CTBa padoT.

o Havgana ocHOBHBIX pador ciefyeTr IpoBe-
PUTh PA0OTOCIIOCOOHOCTE 000OPYIOBAHUS 11 CUCTE-
MBI ABTOMAaTHKH, OTCYTCTBHE IOBPEXACHUM ITPO-
BOAOB, HAACKHOCTE U30JISAIIUN.

PexuM tepMoodpaboOTK HeoOXoogUMO IIPOBE-
PUTH ¥ ITPYU HEOOXOAUMOCTH OTKOPPEKTUPOBATH 1O
pe3yJIbTaTaM JIA00pATOPHBIX UCITBITAHUH 00Pa31I0B
OeToHa.

ITepen yxy1aikou npoBOJIOB U OETOHHUPOBAHU~
€M IIPOBEPSIIOT KaYECTBO OYUCTKHY OT CHEra M JibJa
OCHOBAaHMS, apMaTypbl U OITAJIYOKH.



B niepBbI€ yackl HarpeBaHUA 0€TOHA U HE pexKe
IBYX pPa3 B CYTKH U3MEPSIIOT TOK U HAIIPSKEHUE B
nuramoue cetu. HabmoneHue 3a pabotout 060py-
IOBaHUsI, OCMOTD IIPOBOAOB, Ka0eIe 1 MECT 3J1eK-
TPUIECKHX COCONMHEHHNH C LENBIO BBISIBJICHUS I10-
BPCKICHUN, UCKPECHUA U T.II. HPOU3BOAATCS I10O-
cTossHHO. COIPOTHRIIEHUE U30JISILIMM HarpeBareaeu
JIOJIKHO cocTaBiIsATh He MeHee 1,0 MOM B Xonon-
HoM U 0,5 MOM B ropsiueM COCTOSTHUM.

Ilocine GeToHUpPOBAHUSA ITPOBEPSIIOT COOTBET-
CTBUE COIVIACHO MPOEKTY U HAJCKHOCTb YKPBITHS
OTKPBITHIX TTOBEPXHOCTEM OCTOHA T'MAPOU3O0JISIIIN -
OHHBIMU U TCIUIOU3ONALUUOHHBIMUA MaTEepUAIAMH.

B nponecce HarpeBa TeMIiepaTypy O€TOHA U3-
MePSIOT HE peXe YeM Yepe3 Kaxable 1Ba yaca. He
peXe ABYX pa3 B CMCHY CHUMAIOT MOKAa3aHUA JaT-
YUKOB TEMIIEPATYPHI U1 IIOCTPOECHUS I'padHKOB
TeMIIepaTyphl HATPEBAHMUS, BHIAEPKUBAHHUI U OC-
ThIBAHUSA OETOHA.

KoHTposb Habopa IMPOYHOCTHU OETOHA OCYIIIE-
CTBJISIETCS TI0 TEMIIEPATYPHOMY peXUMy HauboJiee
OTBETCTBEHHBIX HJIM MEHEE HarpeThiX Y4aCTKOB
KOHCTPYKIIUM.

[lociie cHaTUI onajyOKH OlleHKa NMPOYHOCTHU
OcTOHA ITPOU3BOAUTCH METOJAMU, YKA3aHHBIMU B

pazgeie 5.13.

8 TEXHUKA BE3OINACHOCTH
IIPHU DJIEKTPOHAI'PEBE BETOHA

[1py opraHu3zanyy ¥ BBIITOJHEHUU padOT IO
JIEKTpooborpeBy OeTOHA HOKHBI BBIITOJTHSITHCS
oO01ye TpebOBaHMS CHEAYIOLUMX HOPMAaTHUBHBIX
NOKYMEHTOB:

CHull 12-03-2001. be3onacHocTh TpyZia B CTPO-
utenbcTBe. Yacte 1. Obmme TpeboBaHUS;

CHnull 12-04-2002. be3oracHoOCTb Tpy/la B CTPO-
ureabcTBe. Yacte 2. CtpouTenbHOE NPON3BOICTRO;

FOCT 12.4.011—89. Cpencra 3amuThl pado-
qux. Odnye TpedoBaHUA U KiiacCHUPUKALIHSL.

fIoxapHasg 6e30ITaCHOCTh HOJXHA ObITh 00eC-
[IeYeHa B COOTBETCTBUU C TPCOOBAHUIMU:

[1I16 01-03. ITpaBuna noxapHoi 0e30MaCHOC-
1 B PO;

['OCT 12.1.004.91. CCBT. lloxapHasg 0e3omnac-
HocTh. OOLLHE TpeOOBAHUS.

KpoMme aTux ob1ux Tpe6oBaHui 10IKHA OBITh
oDeCIICYCHA 3JIEKTPOOE30ITaCHOCTh B COOTBETCTBUHU
c TpcOOBAHUSIMMU:

[OCT 12.1.019—79. CCBT. Dnexrpobdeszonac-
HocTh. OOIIME TpeOOBAHUSI U HOMEHKIIATYPa BH-
OB 3aLIUThI;

['OCT 12.1.030—81. CCBT. Daekrpode3omnac-
HOCTh. 3alMTHOE 3a3¢MJICHHE, 3aHYJICHUE;

[10T PM-016-2001 (PO 153-34.0-03.150-00)
MexxoTpacieBple paBuid (10 oxXpaHe Tpyad, rnpa-
BUJIa O€30MACHOCTH MPH 3KCIUIYATAllUU DJIIEKTPO-
YCTAHOBOK.

CrpouTre/ibHad IUIOHIANKA JOIKHA UMETh Or-
paxjaeHue, padboyuM ydactokK (MecTo) OEeTOH-
HBIX padOT HOJIKEH OBITh 0003HAYEH 3HAKAMU Oe-
30MMACHOCTM M HAIIMUCSIMU YCTAHOBICHHOM (hop-
MBI B COOTBETCTBHU ¢ TpeboBaHusiMmu [OCT P
12.4.026-2001. OrpaxnueHusa DOXHBI YIOBIETBO-
paThk TpedoBaHusaAM T['OCT 23407—78 v T'OCT
12.4.059—89.

beTtoHHbIe PabOTLI € 3JEKTPOOOOTPEBOM 0 -
XHBI TIPOU3BOIUTHLCS, KAK IPABUIIO, B CBETJIOE BpE-
M cyroK. CTpouTeNnbHAs TDIOINEIKA, VIACTOK pa-
0OT, paboyce MECTO B TEMHOE BPEMSI CYTOK JIOJIK-
HBI OBITh OCBEILEHBLI B COOTBETCTBUHU C TPECOOBAHU-
smu [OCT 12.1.046—85 «CCBT. CrpourenncTBo.
HopMBI OCBEILICHUS CTPOUTENBHBIX TIOLLHATOK».

Ipn nomaue U yIylIoOTHEHUM DETOHHONH CMECH
OnanyOKy ¥ NMOJACPXUBaIONIe KOHCTPYKIIMHA ClIe-
AyeT TIIATe/JAbHO OCMATPUBATh, IPOBEPSITH HA HA-
AEXHOCTh YCTAHOBKY CTOEK, IIOJKOCOB.

[Ipu yioioTHEHUH OETOHHOM CMECH 3JIEKTPO-
BHOpaTopaMHy MepeMelIaTh BUOPATOP 32 TOKOBEY-
€ HUIAHTY HE NOITYCKACTCS, 4 IIPU IepephiBax B
paboTe U IPH NEPEXOIE C OIHOIO MEeCTa Ha Apyroe
JIEKTPOBHOpATOPLI HEOOXOIUMO BBIK/IHOUYATE.

BKcIUTyaTalys aBTOOETOHOHACOCA M aBTODETO-
HOCMECUTENS JOJIKHA OCYILLECTBISTHCS B COOTBET-
CTBUU C VKAa3aHUSIMHU 3aBONOB-U3TOTOBUTEJIEU,
U3MOXECHHBIMA B HHCTPYKIMSAX 110 SKCIUJIyaTalluu.

CoeIUHSATh CTaJIbHBIE TPYyObI OETOHOBOHA C
PE3MHOTKAHEBBIMY IUJTAHTAMHA HEOOXOOUMO C ITI10-
MOIIBIO UHBEHTAPHBIX XOMYTOB Ha OoOJITax.

HeobxomuMo cieauThb, 9YTOObI HIJTAHTU C ABU-
KylreHcst 66 TOHHOM CMECBhIO HE MMEJIU TTepeTrnooB.

[lepen IpoMBIBKOU O0€TOHOBOIA MOCTOPOHHHUE
auia (padouue, HE yYaCTBYIOIIUE B JTaHHOU pado-
T€) JOJXHBI OBITH yIaJcHbl Ha PAacCTOSHHUE HE
McHee yeM Ha 10 M.

[Ton cTpenoif aBToOeTOHOHACOCA J1100bIE pabo-
Thl 3aIIPCILCHBI.

30Ha padoOThl ABTOOETOHOHACOCA JIOJLKHA UMETD
orpaxieHue, nepes 30Hou padboOTHl LOJKHBI ObITh
BBIBEILICHBI NPEAYNpPCIMTEABHBIE 3HAKU, OTBEYA-
jomue TpedoBaHusaM ['OCT P 12.4.026—2001.

Huke npuBeAeHBI OCHOBHBIE IPABWJIA TEXHU-
K 0€30IMaCHOCTH MPpHU [IPOHU3BOJICTBE IJICKTPOHAr-
peBa b6eToHa.

Pabouue 1o 3JeKTpoHarpeBy O€TOHA JOJDKHBI
OBITH CHAOXEHBI PE3UHOBBIMHM CarloraMu (IU3JIeK-
TPUYECKUMH TAJTOLIAMU) M PE3UHOBLIMU TEPYAT-
KaMH.

[ToaxmoyeHHe K ceTH HarpeBaTeJbHbIX IIPO-
BOJZOB [PON3BOJUTCS ITOCIHE OTKJIYCHUA HAIpPS-
KCHHA.

B MecTtax orpaxaeHus ciaeayeT MOBECUTh Kpac-
HbIE JIJAMITOYKHU, 3aroparoiiyecs IIpy [oaavye Ha-
NpsKeHUsT Ha IIPORoJA.

ApMaTtypy B onainyOke, 3akJIafHbie IETaIU, a
TAKXKE€ META/UIMYECKHE HETOKOBEIVIIHE YaCTH
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000pYIOBAHUS 3a3EMJISIOT, IIPUCOEIMHSIA K HUM HY-
JIEBOU MpoBoA myuTatoniero Kabend. Ilpu ncnonpso-
BAHMM KOHTyYpa 3a3€MJICHMS IEepel BKIIOUYCHUEM
HapsDKeHUSI CIeAyET U3MEPHUTH COIPOTUBICHUE
KOHTYpPAa, KOTopoe J0XHO ObiTh HE Oosiee 4 OM.

OxkoJio TpaHcdopMaTopa, paclpeicauTe/IbHbIX
IIIUTOB U PYOMJIBHUKOB YKJI&IbIBAIOT AEPEBIHHBIC
HACTWIbI, HOKPHITHIC JU3JICKTIPUICCKUMU KOBPaMU.

He cnenyer nojpaBars pabouece HalIpspKeHHe HA
HarpeBaTeJIbHbIC MPOBOJA, €CJAU OHU HAXOIATCS
He B OeToHE, a Ha BO3IyXe, €CJIM UMEIOT MEXaHU-
YeCcKUe IOBPEXICHUS HJIM HEHANEXKHO COCIUHE-
HBI C Ka0eJIaMHu.
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Jlonyckaiorcs 1IpU cOOMIOAEHUU U3JI0XEHHBIX
BbILIE NIPaBUII VKJIaAKa U YIUIOTHEHUE OeToHA NpH
HEOTKJIIOYECHHBIX ITPOBOJAX, eCaU pabodee HaIIpsI-
x)eHue He rpesbiiuaet 60 B 1 B 30He neHcTBUSA IIY-
OMHHOTO BUOpATOpPAa HET IIPOBOIOB, KOTOPHIE MOX-
HO OBLUTO OBI TIOBPEIUTD.

He cnenyer noakiioyath mpoOBOJIOYHBIE HATPeE-
BaTEAW K CEeTH HampsckeHueM Bblie 220 B.

DIEKTPOTEXHUYECKUE padOThl NMPU 3UMHEM
OETOHUPOBAHUU BBINOJHSIOTCS CIEUUATIBHO 00y~
YEHHBIMU PabOYUMU-2JICKTPUKAMU, ITPOBOIATCSH
10/ PYKOBOJICTBOM M HAOMIONEHUEM MHXCHEPHO-
TEXHUYECKOro pabOTHMKA, HA3HAYEHHOTO IIPUKa-

30M IO OpraHu3aliuu.
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