HAIIMOHAJIBHOE OFBEJJMHEHUE CTPOUTEJIEN

PexoMmenganun

MPOM3BOJICTBO BETOHHBIX PABOT B 3UMHUWI NEPUO]]

P HOCTPOM 9-2014

IIpoexm nepeoii pedaxyuu

®denepanabHOE rOCYJaPCTBEHHOE OIOIKETHOE 00pPa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 MPO(ECCHOHATBEHOTO 00pa30BaHUS
«}OxHO-Y panbCkuil rocyJapCTBEHHBIN YHUBEPCUTET
(HaLMOHAJIBHBIN HCCIIEI0BATENbCKUI YHUBEPCUTET)

Mocksa 2014



1 PA3PABOTAHLI

2 TIPEACTABJIEHBI
HA YTBEPXIEHHUE

3 YTBEPXJIEHBI 1
BBEJIEHBI B
JIEVICTBUE

4 BBEJIEHBI

Ipoext P HOCTPOI 9-2014

IHpeaucioBue

denepaibHBIM TOCYAAPCTBEHHBIM OFOIKETHBIM
00pa30BaTEeNbHBIM YUPEKICHUEM BBICILIETO
npodeccruonanbHoro oopazopanus «kOxHO-
YpanbCKkuil TOCYAapCTBEHHBI YHUBEPCUTET

(HaIIMOHAJIBHBIN UCCIIEIOBATEIbCKUM YHUBEPCUTET)

KomureTom o npOMBIIIIIEHHOMY CTPOUTEIBCTBY
HanuonanbHOro 00b€MHEHHSI CTPOUTENEH

MPOTOKOJI OT «__ » 20 1. No

Pemennem CoBera HaI_[I/IOHaJII)HOFO 06T>€I[I/IHGHI/I}I

CTPOUTENEH OT No

BIIEPBLIE

© HammonanwHoe oObenuHeHne crpouteneit, 2014

PacnpocmpaHeHue HacmoAuezo cmandapma ocyujecmeisiemcs 6 coomeemcmeuu

C 06126‘7’)’16)/}01/{414][/! 3AKOHOOAMENbCMBOM U C COONI00eHUeM npaeui,

YCMAHOBIIEHHbLX HCZL}MOHCI]Zbel]I/l 00veouHenue cmpoumeﬂeil



Ipoext P HOCTPOI 9-2014

Conep:xkanue

232 To3i (<) 512 (P V
1 OOJACTD TPUMEHEHUS ...vvvveeeerreeeennreeesasresssssssssssssssesssnsseeessnssesssnsssssssssseessanes 1
2 HOPMATHBHBIC COBIITKH ....eccuveeerrreeeieeesireeessseesseeessseessseesssseesssseesssessssssessesennns 2
3 Tepmunbl, ONPEACTCHUS U OO0ZHAUCHHS ....cccvvvveeeeereeeeerreeeeereeessereeessreeeens 4
4 OO6mue moJI0KEHUSI TI0 BBITIOJIHEHUIO O€TOHHBIX paboT

1386370902020 0057 0) % (0 )1 QPUUUR RSO O TP PPPRPPP 8
5 IlpuroroBieHne OETOHHONW CMECH M TIOJTOTOBKA K €€ YKIIATKE ..vvvvervvveresrnees 10
6 TexHomornyeckue mapaMeTpbl 3MMHETO OCTOHUPOBAHUS ....cvvervveerveerireeneennns 13
7 IlporpeB OeTOHA HarpPEBATEIBHBIMUA MPOBOJAMH .....vveervvrernrressnreesnenesneessnnens 21
LS ING X (539 ¥ o101 110100 0153 : 3 0TS N0 ¢ R RS 29
9 Ob6orpeB 6eTOHA TOBEPXHOCTHBIMU HATPEBATEIIIMU ....ccvvvervveerreesnreanreesineannens 32
10 KOHBEKTHUBHBIM OOOTPEB ..eeiivvvreiiurreeeiirreessiresessseessssssessssssessssssessssssessssnsneess 33
11 METOI TEPMOCA ...vveeeenereeeeerieeeesitaeessstteeessstneeesssseeessssseessansaeessssbeeeeansseeesnssnnenas 38
12 TlpenBapHUTEIbHBIN Pa30TPEB OCTOHHON CMECH .....cveeevveerereeeereeeereenereesneeens 38
13 TIpOTHBOMOPO3HBIC JOOABKH .......eveeerrreeeeieereeeeierreeeeereeeassseeeessssessessssseessssnnes 39
14 PaHHEE HATPYIKEHUE ....cvveeeereeeeireeeiureeaseeessseeaseessseesssseesssessssseessssessssesssesenns 40
15 KOHTPOIb MIPOTHOCTH OCTOHA .....oeeeeeeviieeenireeeeeirreeeeiereeeesrreeeessseeeeaaseeesnsseeeens 44
16 Hopwmupyembie moKa3aTeIn MPOYHOCTA OCTOHA .....veevveererreeireeereeeneeeeereennns 47
17 KoHTpoJb TeMIEpaTyPHBIX HAMPSIKEHUN B OCTOHE ....covvveeeeeeaieeeeiieeiieeenne 50
18 PacnonoxxeHne KOHTPOJIBHBIX TOUEK /IS U3MEPECHHS TEMIIEPATYPHI ............. 53
19 KommbroTepHblil TEMIIEPaTypHO-IIPOYHOCTHON KOHTPOJIb OETOHA ................ 56
20 JloKkyMEeHTHpPOBAaHHE TEMIIEPATYPHO-IIPOYHOCTHOI'O KOHTPOJIA OETOHA ......... 59

[Tpunoxenue A (crpaBouHoe) TermioTexHnyeckue

XAPAKTEPUCTUKHU YTETUTUTEIICH ..eovvveenivieeiiieeiieenieeeieeesieee e 61
[Tpunoxenue b (crpaBounoe) OCHOBHBIE XapaKTEPUCTUKHI

JUISL PACUETA TPEIOIIETO TTPOBOIA «vveevvveeurreeesnrneasaseeeesanneeeenans 62
[Tpunoxenue B (crpaBounoe) [Ipumep pacuéra

NAPAMETPOB FPEIOIIETO TPOBOIA .vevvvvenrreesrreessreesnreessnerasnneeanes 63



Ipoext P HOCTPOI 9-2014

[Tpunoxenue I' (crpaBounoe) [Ipumep pacuéra napameTpoB

DIIEKTPOIIPOTPEBA OCTOHA ....vveenvvieerieeereeereeenireeeeeeesseeensreessnees 65
[Ipunoxenue [ (cnpaBouHoe) TexHUUECKHE XapaKTEPUCTUKU

TETIOTCHEPATOPOB ...vevveeeuereeeeereeesnnnrreessassseesssseeesassseessssseeeeanns 67
[Tpunoxenue E (crpaBounoe) [Ipumep pacuéra napaMmeTpoB

KOHBEKTHUBHOTO ITPOTPEBA ...veeeeeveeeeerreeenerreeeaereeesnssseeeasseesesnnns 68
[Tpunoxenue XK (crpaBounoe) [IpOTUBOMOPO3HBIE JOOABKH ........ceeerevreeennvvenessns 71
[Tpunoxenue N (crpaBounoe) [Ipumep pacuéra mapaMmeTpoB

PAHHETO HATPYIKEHHS ...veeenvveeenreeeereessreessseeesseessseesssessssseessnseees 73
[Tpunoxenue K (crpaBounoe) [Ipumepsl pacuéTa mpouyHOCTH

0eToHa, BBIIEPKUBAEMOTO IO ONPEACIEHHOMY

TEMIEPATYPHOMY PEKIMY ...eeerurrererereeeennerreeensrreesssnseeeensseeesesnes 75
[Tpunoxenue JI (cnpaBounoe) Boszmoxuoctu 110 «CHexHblii 6apc v. 2.11» ... 77
[Ipunoxenue M (pekomenyemoe) @opma nucra TemneparypHo-

MPOYHOCTHOTO KOHTPOJIIS «..vvvveeenerreeennrreeesnnreessssseesssnsneesssneeenns 82

1332 (0811710) 02 1(1) 7 SO ST 84



Ipoext P HOCTPOI 9-2014

BBenenue

Hacrosiumme pexkomenmauuu paszpabotanbl B pamkax [IporpaMmebl
cTanaapTuzanuy HanuoHalbHOrO OO0BEAMHEHUS CTPOUTEICH W HampaBieHbl Ha
peamm3anuto  ['pagmoctpoutensHoro  koxaekca  Poccuiickon — @enepanmw,
denepanbHBIX 3aKOHOB Poccutickoit deneparnyu ot 27 nexkadbpst 2002 roga Ne 184-
@3 «O TexHuyeckoM peryinupoBaHum», oT 30 nekadbps 2009 roma Ne 384-D3
«TexHuyeckuid  permaMeHT O O€30MACHOCTUM 3JIaHUd U COOPYKEHHID,
noctra”HoBieHus [IpaBurenscTtBa Poccuiickoit denepanuu ot 21 urong 2010 rona
Ne 468 «O mopsinke npoBeneHUs: CTPOUTEIBHOTO KOHTPOJISA HPHU OCYIIECTBICHUN
CTPOUTENILCTBA, PEKOHCTPYKIIMU W  KAlNUTAJIbHOIO  PEMOHTa  OOBEKTOB
KalUTaJIbHOTO CTPOUTEIBCTBAY, MPpHUKa3a MUHHUCTEPCTBA PETMOHAIIBHOTO Pa3BUTHS
Poccuiickoit denepannu ot 30 nexadbps 2009 roga Ne 624 «OO0 yTBEpKIACHUU
[lepeunst BUAOB pabOT MO MHKEHEPHBIM M3BICKAHUSM, IO MOJATOTOBKE MPOEKTHOM
JOKYMEHTAIlUU, IO CTPOUTEIbCTBY, PEKOHCTPYKUHMHU, KAMUTAIbHOMY PEMOHTY
OOBEKTOB KAIlUTAIIBHOTO CTPOUTEILCTBA, KOTOPHIC OKa3bIBAIOT BIMSHUE Ha
0e30MacHOCTh ~ OOBEKTOB  KalHWTAIBHOTO  CTPOUTENHCTBa» W HMHBIX
3aKOHOJATEIbHBIX U HOPMATHBHBIX IMPABOBBIX AKTOB, JCUCTBYIOIIUX B 00JaCTH
IpaIOCTPOUTENBHON eI TEIbHOCTH.

Hacrosimpe pekoMeHamuu paspabotansl B passutine CTO HOCTPOM
2.6.54.-2011 «KoHCTpyKIIMM MOHONHUTHbIE OETOHHBIE M JKEIe300€TOHHBIC.
Texaudeckue TpeOOBaHUS K TIPOU3BOJICTBY padOT, MpaBUiia M METOABI KOHTPOJIS
JUIs. BBIPAOOTKH €AWHBIX TPEOOBAHMUM IO MPOU3BOJCTBY U KOHTPOJIO KadyecTBa
OETOHHBIX PabOT B 3UMHEE BpeEMSI.

B ocHOBY pexoMeHanni MOJI0KEHBI PE3YJIbTAaThl HAYYHBIX UCCIICIOBAHUN,
BBITIOJTHEHHBIX Ha Kadenpe «TexXHOJOrusT CTPOUTEIHHOTO TMPOU3BOJCTBAY
dbenepalbHOTO TOCYAAPCTBEHHOTO OIOKETHOTO 00pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO po¢heCCUOHATBLHOTO oOpa3oBaHHUs «IOxHO-Y panbckuid
roCyJapCTBEHHBIN YHUBEPCUTET (HaIMOHAJIbHBIN UCCIIEI0OBATENIbCKUI

YHUBEPCUTET), WU  JPYIrUX  Hay4YHO-HCCIEIOBATEIbCKUX,  Y4YEOHBIX U

\%
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MMPOU3BOACTBEHHBIX  opranu3zanuud  Poccuiickon — @exgepaumu, a  Takke
HAKOTUICHHBIM OMBIT OTEYECTBEHHOTO U 3apyO0eHOr0 CTPOUTENIBCTBA B 00JIACTH
3UMHEro OeTOHMpOBaHUA. TpeOOBaHMS HACTOSIIHUX PEKOMEHIAIUN 0 BBEICHUS
UX B JICWCTBUE MPOLUIN allpoOaIfio B CTPOUTENBHBIX Opranu3anusiax YemnssOnHckoin
o0mnacTu.

ABTOPCKUN KOJIICKTUB: OOKm. mexH. HayK, npogh. I onosnes C.I., KaHo.
mexH. Hayk, ooy. Ilukyc [.A., Mozeanée KM. («lOxH0-Ypanbckuid
rocyapCTBEHHBIN YHUBEPCUTET (HaIMOHAJIbHBIN UCCJIeI0BATENbCKUIMA
YHUBEpPCUTET)), Abaumos A.M. (YTnpaBiieHHE PErMOHAIBHOTO TOCYAapCTBEHHOIO
CTPOUTEIBHOIO Haja30pa MHUHHCTEPCTBA CTPOUTEIBCTBA, HHPPACTPYKTYpPHl H
JIOpOXHOro  xo3siictBa  YensiOunckoit  oOmactu), [ecsmrxoe FHO.B. (HII
«Camoperynupyemas opranu3anuss Coro3 CTPOMTENBHBIX KOMIAHUM Ypala M

Culbupny).
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PEKOMEHJIALIMU HALIMOHAJIBHOI'O OBBbEJMHEHNS CTPOUTEJIEN

MMPOM3BOJCTBO BETOHHBIX PABOT B 3UMHUM ITEPUO/]

Production of concrete work in winter

1 O6aacTh NpUMeEHEHU S

1.1 PexomeHpanuu pacrnpoCTPaHSAIOTCS HAa MPOU3BOACTBO OETOHHBIX
paboT B 3UMHHMIl TIepUOA MpU YCTPOMCTBE BCEX BHUAOB OETOHHBIX U
XKENe300€TOHHBIX  KOHCTPYKLMM,  NPUMEHSIEMBIX B  TpPaXIaHCKOM U
IIPOMBIIUIEHHOM CTPOUTEIBCTBE, U3TOTOBISIEMBIX HAa CTPOUTEIBHOM IJIOIIAIKE U3
TSKEJIBIX OETOHOB M HEHAIPSTaeMOW apMaTyphl.

[Ipumeuanue - 3umHuUM nepuoaomM, B coorBerctBuu ¢ CII 70.13330, cuutaercs
MEepUOJ, KOTJa CpeHECYyTOUHAs TEMIIEpaTypa Hapy»KHOTo Bo3ayxa Hike +5 “C, a MUHUMallbHas

cyrouHas Temneparypa Hmke 0 “C.

1.2 Hacrosiue pexoMeHAAIMU COAEpkKAT OCHOBHBIE TpeOOBaHUS K
TEXHOJIOTUYECKUM TIpolleccaM, YCJIOBHUSIM TPOU3BOJICTBA pPabOT U  MOPSIKY
KOHTPOJISI UX BBITIOJIHCHUSI.

1.3 Pexkomenpamuu cojepkaT oOmme TpeOoBaHMS K  IIporeccam
KOMITBIOTEPHOT'O KOHTPOJISI TEMITEpATyPhl M TPOUYHOCTU OETOHA, a TAKKE CIIoco0am

BBIIIOJIHCHHWA OTACJIIBHBIX 3TAIIOB KOHTPOJI U UX NOKYMCHTHPOBAHUIO.

2 HopMaTuBHBIE CCHIJIKH

B HACTOAIINX PCKOMCHAALUAX HCIIOJIb3YIOTCSI HOPMATUBHBIC CCBIJIKM Ha
ClICayromre CTaHaapThl U CBOJbI IIPABHII.

I'OCT 7473-2010 Cmecu Oetonnble. TexHUUECKHE YCTOBUS
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I'OCT 10180-2012 Bbertonbl. MeToasl ompeneneHuss MPOYHOCTH IO
KOHTPOJIbHBIM 00pa3iiam

I'OCT 10181-2000 Cmecu 6eToHHbBIE. METOIBI UCTIBITAHUI

I'OCT 17624-2012 betonbl. YIbTpa3ByKOBOW METOJ OMNpPEICICHUS
MPOYHOCTH

I'OCT 18105-2010 beronsl. [IpaBuiia KOHTPOJISA ¥ OUEHKU IPOYHOCTH

I'OCT 22685-89 ®opmbl Asii U3TOTOBICHHUS KOHTPOJBHBIX OOpa3IoB
OetoHa. TexHUUYECKHE YCIOBUS

I'OCT 22690-88 beronsl. OmnpenencHue MPOYHOCTH MEXAHHUCSCKUMHU
METOJIJaMU Hepa3pyIIAIOIET0 KOHTPOIIS

I'OCT 23732-2011 Bopma misi OCSTOHOB W CTPOUTEIBHBIX PAaCTBOPOB.
TexHuyeckue ycioBus

I'OCT 24211-2008 JloGaBku ajisi OETOHOB M CTPOUTEIBHBIX PACTBOPOB.
OO1ue TeXHUYECKUE YCIOBUS

I'OCT 26633-2012 betoHbl TSDKENbIE M MEIKO3EPHUCTHIEC. TeXHHUYECKHE
yCIIOBUS

I'OCT 27006-86 betonsl. [IpaBua mogbopa coctaBa

I'OCT 28570-90 beronsl. MeTob1 oripeesieHust IPOYHOCTH 1O 00pasiiam,
OTOOpPaHHBIM U3 KOHCTPYKITUN

I'OCT 30459-2008 [loGaBku st OETOHOB W CTPOUTEIBHBIX PACTBOPOB.
Omnpenenenue u omeHka 3 HEKTUBHOCTH

I'OCT 31309-2005 Marepuansl CTPOUTEIbHBIE TEIIOM3O0JISIIUOHHBIE Ha
OCHOBE MUHEPaIbHBIX BOJOKOH. OOIIHEe TEXHUYECKHUE YCIOBUS

I'OCT 31914-2012 betoHbI BRICOKOTIPOYHBIC TSAKEBIE M MEIKO3EPHUCTHIC
JUTSI MOHOJTUTHBIX KOHCTpYKIMid. [IpaBuia KOHTPOIISA U OLIEHKH KauecTBa

I'OCT P 52085-2003 Onany6ka. OO1ire TeXHUUYECKHUE YCIOBUS

I'OCT P 52953-2008 Marepuanbl W H3JASTUS TEIUIOU30JISIIUOHHBIC.

TepMmuHbl U onpesieeHUs

CIT 48.13330.2011 «CHulI 12-01-2004 Opranu3zaiusi CTpOUTEIbCTBAY
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CIT 63.13330.2012 «CHwulIl 52-01-2003 beronnple u Xene300€TOHHBIC
KOHCTPYKITUU. OCHOBHBIC MTOJIOKEHUSDY

CIT 70.13330.2012 «CHull 3.03.01-87 Hecymmue u orpaxnaronme
KOHCTPYKITU

CIT 131.13330.2012 «CHull 23-01-99 CtpouTenbHasi KIMMaTOJIOT U

CTO HOCTPOM 2.6.54-2011 KOHCTPYKUHH MOHOJHTHBIC OCTOHHBIC M
xKene300eToHHble. TexHudeckrne TpeOOBaHUS K MPOW3BOJACTBY padoOT, IpaBmiIa U

MCTOAbI KOHTPOJIA

[Ipumeuanue — Ilpu MOJB30BAaHUU HACTOSIIMMH PEKOMEHIAIUSAMHU IEJIEeCO00pa3HO
MPOBEPUTH JCHCTBUE CCHUIOYHBIX HOPMATHMBHBIX JOKYMEHTOB B HH(MOPMAIIMOHHOW CHCTEME
o0mie ro TONb30BaHMS — HAa O(UIMAIBHBIX CaiTax HAIMOHAJIBLHOrO opraHa Poccuiickoit
®enepanyu 1Mo CTaHIAPTUZALUNA U HOCTPOMU B cetu HHTepHET WK 1O €KETOTHO U3aBaEMbIM
MH(OPMALIMOHHBIM YKa3aTelsiM, ONyOIMKOBAaHHBIM 110 COCTOSIHUIO Ha 1 SIHBaps TEKYILIEro roja.
Ecnu cchliouHbIi HOPMATUBHBIM JIOKYMEHT 3aMEHEH (M3MEHEH, aKTyalu3UpOBaH), TO MpHU
MOJb30BAaHUM  HACTOSIN[MMH  PEKOMEHJALMSAMU  CIIENYET  PYKOBOJCTBOBAaTHCS  HOBBIM
(M3MEHEHHBIM) HOPMATUBHBIM JOKYMEHTOM. EcNu CChIIOUHBINA CTaHAApT OTMEHEH 0e3 3aMeHbl,
TO IIOJIOKEHUE, B KOTOPOM JIJaHA CCHUIKA Ha HEr0, IPUMEHSETCSA B YAaCTH, HE 3aTPAruBaroIIEe 3Ty

CCBLIKY.

3 Tepmunbl, onpeaejieHusi 1 0003HAYEHUST

3.1 B HacTosmmx peKOMEHIAIUAX MPUMEHEHBI CISAYIOIMNE TEPMHHBI C
COOTBETCTBYIOIIUMH OTPEICIICHUSIMH:

3.1.1 akTuBHBII MeTOA: MeTo TepMOOOPaAOOTKH, PU KOTOPOM TETIIOBOE
BO3JICHCTBHE OCYIIECTBIICTCS B MIEPUO/I BhIICP)KUBAHUS OETOHA.

3.1.2 OeronHass cmechb, roropas k npumeHenurw (BCI'). Cwmech
BSOKYIIMX,  3alOJIHUTENCH,  XWMHYECKMX  J00aBOK, MHUIMEHTOB  (IIpH
HEOOXOJMMOCTH) U BOJIbI, IEPEMEIIaHHAs 1O OJHOPOIHOW MAacChl M TOTOBAs JJIs

BBIIIOJIHCHHUSA CTPOUTCIbHBIX pa60T.
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3.1.3 oOeronnble padorbl: Kommiaexkc paboT MO MNPUTOTOBICHHUIO,
TPAHCIIOPTUPOBKE, YKIAJIKE U BBIJCPKUBAHUIO OCTOHA B PA3IMYHBIX YCIOBHUAX
OKpYXaloIleh Cpe/ibl.

3.1.4 3umHee GeToHupoBaHue: [Ipon3BOACTBO OETOHHBIX PaOOT B 3UMHUMN
MIEPHUO/I.

3.1.5 3umumii mepumoa: Bpems roma ¢ oxugaeMod CpeaHECyTOUYHOU
TEMIIepaTypoil Hapy>XHOro Bo3ayxa Hmwke +5 °C W MUHUMAIbHOH CYTOYHOU
temriepatypoit Hike 0 “C.

3.1.6 kaacc 0GeToHA MO NMPOYHOCTH B NMPOEKTHOM Bo3pacre: 3HAUCHHE

KJiacca O€TOHA, YKa3aHHOE B JIOKYMEHTE O KauecTBe OETOHHOU CMECH.

[Ipumeuanue — dopma u copepxkanue aokymeHta o kayectBe BCI' ycraHOBIEHBI

I'OCT 7473.

3.1.7 KOMNBLIOTEPHBbIi  TeMIEPATYPHO-IPOYHOCTHOH  KOHTPOJIb:
OreHka, MPOTHO3UPOBAHUE U JOKYMEHTHPOBAHUE MTapaMETPOB TBEP/ECHUSI OETOHA
C MCTOJIb30BaHUEM KOMIIBIOTEPHBIX MTPOTrpamM.

3.1.8 kpuruueckas mpouyHoctb Ryp, %: IIpounocts OeroHa, mocie
JOCTUKEHHSI KOTOPOI 3aMOpa’kMBaHUE YK€ HE BHOCUT HEOOPAaTUMBIX HapyllIeHUN
B CTPYKTYpy O€ToHa, a 0ETOH B HOPMAJIbHBIX YCJIOBHUSX HAOMPAET HOPMUPYEMYIO
IIPOYHOCTb.

3.1.9 MaccMBHOCTHL KOHCTPYKIUM: B3anmMOCBsSI3p TeOMETPUYECKHUX
XapaKTEPUCTUK OETOHHOM KOHCTPYKIMU U pacHpelereHUs] TEMIepaTypbl BHYTPU
0eToHa 3a CYeT TEIJIONPOBOJHOCTH.

3.1.10 meroa 3uMHero OeTroHMpoBaHMsi: BuIbI TENJIOBOTO WM WHOTO
BO3JCUCTBHAS  C  LENbIO  MOJNYy4YEHUS  KPUTUYECKOM,  IIPOMEKYTOUYHOM,
pacnamyO04HOI MPOYHOCTH WM MMPOYHOCTU OETOHA MPU MOITAITHOM 3arpyKEHHUH.

3.1.11 moayanr moBepxHocTH KOHCTpykumuu M, mt: Xapakrepucruxa

I H

MaCCUBHOCTH KOHCTPYKIIMM, paBHAs OTHOUICHUIO TUIOIMIAAM OXJIaXJaeMOMn

MOBEPXHOCTU KOHCTPYKIINH K €€ 00beMY.
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3.1.12 moHosuTHAsA O€TOHHASI KOHCTPYKUMSI: DJIEMECHT 3JIaHUS WM
COOPY)KEHHUS, BBITIOJHACMBIH ©3 OETOHHOM CMECH HEMOCPEICTBEHHO B

MIPOEKTHOM TOJI0KEHUHU 0e3 paboueit apMaTypsbl.

[CTO HOCTPOM 2.6.54-2011, nynxr 3.2.8]

3.1.13 MoHOJUTHAS Kej1e300eTOHHASA KOHCTPYKUMSI: DJIEMEHT 3J1aHus
WM COOPYKCHHSI, BBHITIONHACMBIM M3 OCTOHHOW CMECH HEMOCPEACTBEHHO B

MIPOCKTHOM IOJIOKEHUU C YCTAaHOBKOU paboueil apMaTyphl.

[CTO HOCTPOIA 2.6.54-2011, miynxr 3.2.9]

3.1.14 wuHopmajbHBIe YCI0BHUSI TBepJeHusi OeroHa: Temmeparypa
okpyxartoieit cpeabl (20 £ 3) °C u oTHOCUTEIBHAS BIAXKHOCTD (95 +5) %.

3.1.15 HopmupyemMoe 3HaUeHHE MPOYHOCTH OeToHa: [IpouHocTs OeToHa
B IIPOCKTHOM BO3PACTE WJIM €€ JI0JS B MPOMEKYTOYHOM BO3pacTe, YCTAHOBJICHHAS
B HOPMATUBHOM WJIM TEXHHUYECKOM JIOKYMEHTE, 10 KoTopoMy u3rorasnuBaioT bCI
WJTU KOHCTPYKIIUIO.

3.1.16 maccuBHBIH MeToa: Meron, TpU KOTOPOM  OTCYTCTBYET
TepMO0OOpadoTKa OETOHA WIIM TEIUIOBOE BO3JEHCTBHE IPOHMCXOJIUT TOJBKO Ha

JTarne HarpeBa OETOHHOW CMECH.

3.1.17 maptus 6eronHoii cmecu: O6pem bCI' ogHOTO HOMHHAIIBEHOTO

COCTaBa, U3TOTOBJICHHBIN WJIHA YJIOKEHHBIN 3a OIPEICIICHHOE BPEMSL.

[TOCT 18105-2010, mynkr 3.1.7]

3.1.18 npomexyrouHasi mnpoyHocTb: IIpouHocTts OeToHa Ha
OTIpE/IETICHHOM JTare BbACpKUBaHUS OETOHA.

3.1.19 npoyHoCTh MpHM MO3TANHOM 3arpy:keHuu: IIpouHocts OeTOHa,
orpesensiemMasl ¢ y4eToM JOIMYCTUMON WHTEHCUBHOCTHU 3arpy>KeHUS] KOHCTPYKIIHMA
P KX BBIJICP)KUBAHHH.

3.1.20 pacnaaybouynasi mpo4HocTh: [IpoyHocTh O€TOHA, TPU KOTOPOM
OCYILIECTBIISIETCS CHATHE ONATyOKH C MOBEPXHOCTENH KOHCTPYKIUH.

3.1.21 rexkymmii KoHTpOJb: KoHTposb npouyHoctu O6etona maptur bCI

WIM KOHCTPYKIUH, MpPH KOTOPOM 3HAYEHUS (PAKTUUYECKOW MPOYHOCTH U
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OJTHOPOJTHOCTH OETOHA TIO MPOYHOCTH PACCUHUTHIBAIOT MO pe3ybTaTaM KOHTPOJIS
9TOM MapTUH.

3.1.22 Tekymass mnpouHocTtb: IlpouHocTe OeToHa B Tmpolecce
BBIZICP)KMBaHMS 0€TOHA MOHOJUTHBIX KOHCTPYKITUI B 3UMHHX yCIIOBUSX.

3.1.23 TemmnepaTypHble HanpsikeHusi: HanpspkeHus, BO3HHKArOIIMe B
OeToHe BCJEICTBHE HEPAaBHOMEPHOTO pacHlpe/eiCHUs] TEMIIEPaTyphl 10 CEUCHUIO
MOHOJIUTHBIX KOHCTPYKITUH.

3.1.24 Temnepatrypublii pexkuMm: IIpoekTHOoe UMM  aKTHUYECKOE
U3MCHEHHE TeMIIepaTyphl O€TOHA BO BPEMEHHU Ha Pa3HBIX 3Tallax BBIACPKUBAHUS
OeToHa.

3.1.25 TtpeOyemass mnpouyHocTb OetoHa: I[IpouHocTh OeToHa TIpH

TBEPJICHUHU B HOPMAJIbHBIX YCIOBUSAX B TEUCHHE 28 CYTOK.

[Ipumeuanue — TpeOyemast IpOYHOCTh OETOHA YKa3bIBAETCS B IOKYMEHTE O KaueCTBE
BCT no I'OCT 7473.

3.1.26 TpéxcyTrouHasi npo4yHoCcTh OeToHa, R3, MIla: IIpounocts GeToHa
B BO3pacTe TPEX CYTOK IpPHU €ro BBIIEPKUBAHMM B HOPMAJIbHBIX YCJIOBMSIX

TBEPACHUS.

3.1.27 d¢akruyeckass mnpoyHOcThL OeroHa: CpeaHee 3HAYCHUE
npouHocT OeroHa B mapTusax bCI wiM KOHCTPYKIMH, PAaCCUUTAHHOE II0

pe3yJibTaTaM €€ ONPEAEICHNS B KOHTPOJIUPYEMOU MTapTUH.

[TOCT 18105-2010, mynkr 3.1.4]

3.1.28 ¢daxkTuyecknii kjacc 0eToHA MO MPOYHOCTH: 3HAYEHUE Kiacca
OeToHa M0 TPOYHOCTH MOHOJUTHBIX KOHCTPYKITUN, PACCUMTAHHOE T10 PE3yJIbTaTaM
OTIPEICIICHHS TEKYIIICH MPOYHOCTH OETOHA U €€ OJTHOPOIHOCTH.

3.2 OcHoBHBIE 0003HAYCHUS, MPHUHATHIC B HACTOSAIIMX PEKOMEHIAIUSX,

npuBeieHbI B TabuIe 3.1.
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Tadomnuma 3.1 — OcHOBHBIE 0003HAYEHUS

CumMBon Pa3mepHoCTb 3HaueHue
t,. °C Temneparypa HapyKHOTO
BO3]lyXa
V- Bt/(m?-°C) [TpuBeneHHbIN KOAPPUIUEHT
TEIUIONEPeIaul OTPaXkICHUS
ts e °C Temmnepatypa
MIPUTOTOBJICHHON OETOHHOM
CMECH Ha BBIXOJE U3
OETOHOCMECUTES
M, Mt Moaynp NOBEPXHOCTH
KOHCTPYKIIUU
t,. °C Temmeparypa
MU30TEPMUYECKOTO
BblJIEp>)KMBaHMsI O€TOHA
t6.u. °’C Hauanenas Temneparypa
0eToHa, yJI0)KEHHOTO B
KOHCTPYKITUIO
Foxn M? [Lnomane oxnaxaaeMbix
MOBEPXHOCTEH KOHCTPYKITUU
V M O0BbEM KOHCTPYKLUU
VHOH *Claac CkopocTb moaséma
TEMIEPATYPhI
M, Mt Moynb onany6aeHHOH
IIOBEPXHOCTU
- M2 ITnomaaes onanyoaeHHOM
MIOBEPXHOCTHU

4 O0mmue MOJIO)KEHHMSI MO BBINMOJHEHUI0 0€TOHHBIX pPadoT B

3UMHUI epuoj

4.1 TlpumeHeHHe METOAOB 3UMHEro OCTOHMPOBAHUS JIOJDKHO HMCKIIIOYAThH
MPEXJIEBPEMEHHOE 3aMOpaKMBaHHE OETOHHOM cMecH M OeToHa, oOecrne4yrBaTh
3aJJaHHble TEMIIbl YKJIAIKW OETOHHONW CMECH U TOJyueHHE HOPMHUPYEMBIX
3HAUYEHUN MPOYHOCTU OETOHA MPU COKPAIICHUH BPEMEHU TBEPACHHS, a TaKkKe
CO3/1aBaTh YCIIOBHS, MCKIIIOYAIOIIUE 0Opa3oBaHWE TPEIIMH B KOHCTPYKIMHU H3-3a
TEMIIEpaTypPHBIX MEPENAOB 0 CEYEHUIO KOHCTPYKLUU.

4.2 Ha ocHOBaHMM paboOuuX YepTeXKeHd KOHCTPYKLHN M pPacUETHBIX
KIIMMAaTUYECKUX  apameTpoB BBIJICPKUBAHHUS oeroHa OpraHu3anus,
BBIMOJIHAONIAs ~ O€TOHHBIE  paboOThl,  pa3pabaTbIBa€T  OpPraHU3ALMOHHO-

TEXHOJIOIMYCCKYIO JOKYMCHTAIIMIO 3WMMHECTO 6CTOHI/Ip0BaHI/I}I (TCXHOJIOFI/I‘ICCKI/IC
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KapThl, TEXHOJOTHYECKHE PErJIaMEHThl U TOMY IOJ0OHOE), B KOTOPOW JIOJIKHBI
OBITH TPUBEICHBI:

— TEXHOJIOTUSl IPUTOTOBJIEHHUS U TPAHCHOPTUPOBAHUS OETOHHOW CMeECH,
o0ecreunBaoIre MONIyYeHHe TPeOyeMBbIX CBOMCTB U, MPEXKIE BCEro, 3aJaHHOU
TEMIEPATYPbI ITON CMECHU IPHU BBITPY3KE U3 OETOHOCMECUTENSI M 'y MECTA YKIIAIKU
B KOHCTPYKIIUY;

— HOPMHUpYEMbI€ 3HAaUCHHSI IPOYHOCTU OETOHA;

— TEMIEPAaTypHbIE PEKUMBI BbIJICPKUBAHUS OETOHA, a IPHU UCIOIb30BAHUU
AKTUBHBIX METOJIOB 3UMHETO OETOHHPOBAHUS — JOMOJHUTEIBHO MTPUHIIUIIAATHHBIC
¥ MOHTa)XXHBIE CXEMBI POTPEBA,;

— CXEMbI pa3MEILEHUs] TEMIEPAaTypHbIX CKBAKUH W THUIBI MPUOOPOB IS
WU3MEPEHUs TeMIepaTypbl OETOHA;

— pacxoj MaTepualioB U TPYy103aTPaThl Ha BHIIOJHEHUE padoT;

— TpeOOBaHUA K KOHTPOJIKO KayecTBa,

— OXpaHa Tpy/a U TeXHHUKa 0€30MacHOCTH.

43 Bpibop Meroga 3UMHEr0o  OCTOHHUPOBAHUS  PEKOMEHIYETCS
OCYIIECTBISITh HAa OCHOBE TEXHUKO-DKOHOMHUYECKOW OLEHKH 3()PEeKTHBHOCTH,
BBITMIOJIHAEMONW MOCPEACTBOM KOMIUIEKCHOTO MOJEIUPOBAHUS WHBECTUIIMOHHBIX
CTPOUTENBHBIX  MpoekToB. Ilpm 3TOM  KpoMe OOBIYHBIX IMOKa3aTeseil
3 ()EKTUBHOCTH, TaKUX KakK MPOJOJIKUTEIBHOCTh CTPOUTENbCTBA U (WJIN)
peali3allid  HWHBECTULMOHHOTO  CTPOUTENIBHOTO  MPOEKTa,  TPYAOEMKOCTH
CTPOUTENHCTBA, CTOMMOCTh, YUCTBIA JOXOJ, MEPUOJI OKYMaeMOCTH, HEOOXOAUMO
UCTIONIb30BaTh JAWCKOHTUPOBAHHBIC IOKA3aTed — YHCTHIA TUCKOHTHPOBAHHBIN
J0XO0Jl, JUCKOHTHPYEMBIH MEpHOJ OKYNMaeMOCTH, HHAEKC NPUOBUIBHOCTH WU
WHJIEKC IOXOJTHOCTH.

4.4 Tlpu BbINONHEHHH OETOHHBIX pPAaOOT B 3UMHHI MEPHOJ CIIETyeT
coOMI0aTh  HIDKENPHUBEICHHBIE TpPEeOOBAHMA OXpaHbl TpyAa M TEXHUKH
0€30MacHOCTH.

4.4.1 Tlpu sKcmTyaTalnu 3JIeKTPOyCTaHOBOK ISl JIEKTPOTEPMO0OpabOTKU

O0eToHa OMUMO OOIIMX TpeOOBaHWM TpaBWJI 0€30MACHOTO MPOU3BOACTBA PadOT
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cormacio CHull 12-03-2001 «be3omacHocth Tpyna B cTpoutenbcTBe. Yactp 1.
O6uue TpeboBaHUs clielyeT pyKoOBoJcTBOBaThca «lIpaBunamu TeXHUUECKOUN
IKCIUTyaTaIliH 3JICKTPOYCTAHOBOK TIOTPEOUTEICH.

442 B teueHwe Bcero mepuoja HKCIUTyaTalldH SJIEKTPOYCTAHOBOK IS
AIEKTPOTEPMOOOPA0OTKH OeTOoHa pabouas 30HA JOJDKHA OBITH 000pyJAOBaHA
3HaKamM# 0€30IaCHOCTH W MMETh 3alllUTHOE OTPakIeHHE BHICOTOW HE MeHee | M.
Broonp orpaxaeHus YCTaHABIMBAIOTCS KpacHbIE CHUTHAJbHBIC JIAMIBI TIOJ
HanpspkeHue He 6onee 42 B, KoTopsie 3aropatoTcsi OJHOBPEMEHHO C BKIFOUCHHEM
YCTaHOBOK 3JIEKTPOTEpMO0Opaboku. B HouHOE Bpems orpaxkaeHue padodeid 30HbI
JIOJDKHO OBITh OCBEILIEHO. YYacTOK 3JIEKTPOTEPMOOOPaOOTKM OeToHa JOJIKEH
NOCTOSTHHO HaXOAUTHCS MO HAJJ30pOM JIEKYPHOTO dJIEKTPUKA.

4.4.3 3anpeniaercs:

— XOXJACHHUE JIIOJeH, pa3MEIIeHue MOCTOPOHHUX MPEIMETOB Ha
MOBEPXHOCTU 000TpeBaeMbIX KOHCTPYKIIMA;

— MPOBOAUTH PabOTHI MO 3JIEKTPOTEPMOOOPAOOTKE BO BpeMs OTTEIENH, a
Takke 0e3 orpa)k7ieHus1 30HbI POU3BOJICTBA PAOOT;

— paboTaTh Tpu 0O0HAPYKEHHONW HEMCTIPABHOCTH AJIEKTPOTPOBOJIKH;

— MPOKJIA/bIBATh 3JIEKTPUUECKHUE TPOBOAA HEMTOCPEACTBEHHO IO TPYHTY;

— pa3MemaTth JIETKOBOCIUTAMEHSIONIMECS MaTepuaibl BOJIM3U YCTAaHOBOK
JUJIS1 DIIEKTPOTEPMOOOPAOOTKY OETOHA;

— BBITIOJIHATh PEMOHTHBIC W OOCTY>KUBAIOIIUE PaOOTHl MPH BKIFOUYECHHOM

HaIpsKCHUU.

5 IlpuroroBjieHue OETOHHOM CMeCH H IOATOTOBKAa K ee

yKJIAJKe

5.1 IlpuroroBnenre OETOHHON CMecH CJleAyeT MPOU3BOAUTH B
00orpeBacMbIX OETOHOCMECUTEIBHBIX YCTAHOBKAX, MPUMEHSSI IOJIOTPETYIO BOJY,
OTTasHHBIE WJU TIOJOTPEThIE 3alOJIHUTENH, OOECIEeYUBAIOUINE TOJyYEHHE

OCTOHHOM CMecH C TeMmIlepaTypol He HIKe Tpedyemoil mo pacuéry. [Jonmyckaercs

9
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MPUMEHEHNUE HEOTOTPEThIX CYXWX 3aIOJIHUTENICH, HE COJACpXaIluX Hajleau Ha
3épHax U CMEP3MMXCA KOMBEB. [Ipr 3TOM TPOJOIKUTEIHHOCTD TIEPEMEIITMBAHUS
OCTOHHOM cMecH JO0JDKHA ObITh yBeIWYeHa He MeHee YeM Ha 25 % 1Mo CpaBHEHHUIO C
netHumu yenoBusimu (CIT 70.13330).

5.2 Temneparypa nIpUroToBICHHON OeTOHHOU cMecH g ., , °C, Ha BBIXOJE

u3 OETOHOCMECHTEI ompeaesieTcs mo dopmyne [1, 2]:

= 0,84- (qH ) tu *q, - tn 0y, tK.3.)+4’2 Qg - tB +

0.cm.
" 0,84-(q,+0,*0,,)
_ _ (1)
+ 4.2 (In Q- tn+|1<.3. Oy, 'tK.3.)
4,2-q,
rac iH’ IK3 — OTHOCHUTCIIbHAA BJIAXXHOCTD IICCKAa U KPYIIHOT'O 3aIIOJIHUTCIIA

mo Macce, %;

Oy Ons Oks» g — COOTBETCTBEHHO Macca LEMEHTA, IECKa, KPYIHOIO

sanojHuTens M BoAbl B 1 M® GeToHHOIl cMmecw, Kr (B pacuéTe Ha CyxHe
3aIOJIHUTEIIN ),

t,t.,t

- t, — COOTBETCTBEHHO TEMIIEpaTypa LEMEHTA, IIECKA, KPYITHOTO

K.3.!
3aIOJTHUTEIS ¥ BOJIBI TIPH 3arpy3Ke B CMECHTENb, °C;

0,84 — ynenpHas TEI0EMKOCTh 1IEMEHTA, TTECKa M KPYITHOT'O 3arlOJIHUTEIIS,
kJx/(kr-°C);

4,2 — ynenapHas Tem1oéMKocTh Boabl, KJ[k/(kr-°C).

5.3 U3 dopmynasr (1) MOXKHO OmpeneTUTh TEMIEpPaTypy JHOOTro
t

KOMIIOHEHTa OeToHHOW cmecu (1, t , t,), 3amaBaschp ee TemmepaTrypou u

m’ K.3.
TEMIIepaTypOil OCTaTbHBIX KOMIIOHEHTOB.
5.4 Haubonpmas gomycTumasl TeMmIeparypa BOAbl il OETOHOB Ha
NOPTJIaHA- M NUIAKONOPTJIAHIIeMEeHTax He JojpkHa mnpesbimate 80 °C, Ha
obicTpoTBepactomux HemenTax — 60 “C.
5.5 Haubonpiias gomyctumasi Temreparypa OETOHHOW CMECH Ha BBIXOJE

13 0eTOHOCMECHUTENS He Ao KHA npeBbimath 35 °C.

10
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5.6 Tlpumensiembie CpeicTBa W MPOIOJDKUTEILHOCTh TPAHCIIOPTUPOBAHUS
OCTOHHON CMeCH JODKHBI HCKIIOYaTh BO3MOXKHOCTh OXJIAKICHUS €€ HUKE
3HAYEHHUS, YCTAHOBJIIEHHOT'O OPTraHU3allMOHHO-TEXHOJOTUYECKON JOKYMEHTAIINEH.

5.7 beroHHas cmech JOJKHA obecreuynBaTh HAOOp OETOHOM TpedyeMoil
npoyHocTH. Tpedyemasi IpOYHOCTh OETOHA OMPEEISAETCS, UCXOIS U3 TTPOEKTHOTO
KJ1acca 6eToHa 1o npoyHoctu, coraacHo m. 7.1 F'OCT 18105.

5.8 TIlepen yknaakoit OETOHHOW CMECH OCHOBAaHHE, YCTAaHOBIICHHBIC
omajyoka W apmarypa JOJDKHBI OBITh OYMIIEHBI OT cHera W Hajeau. Jlns
MIPEIOTBPAIICHUS TIOTTATaHMs HAa HUX CHETa CJIEIYeT Cpa3y MOCje UX MOATOTOBKU U
MOHTa)Ka YKPBIBATh 3alIUTHEIMU MaTepraiaMu (TIIEHKaMH, OPE3€HTOM | T.I1.).

5.9 Vknanky OeToHHONW cMecH HEOOXOJAUMO TMPOU3BOJUTh TaKUMU
METOJaMH, KOTOPBIC HCKIIOYAI0T BO3MOXXKHOCTH 3aMep3aHUsl CMECH B 30HE
KOHTaKTa ¢ OCHOBaHHUEM.

5.10 ObGecnedeHre MOJMOKUTEIBHBIX TEMIEPATyp OCHOBAHUS BO3MOXHO
OCYIIECTBUTH CICAYIOIIMMHA OCHOBHBIMH CIIOCOOAMM:

— YTeIJICHUEM;

— 3JIEKTPOAHBIM MTPOTPEBOM,;

— IPOTPEBOM TMOKUMH TE€PMOAKTUBHBIMU MTOKPBITHSIMU;

— OTOTPEBOM TEIUIOBBIMU MYIIKaMHU WM UHPPAKPACHBIMU 000TpEeBATEISIMU
B TEIUIAKAX.

5.11 TIlIpu otorpeBe OCHOBAaHMS TEIUIOBBIMU IyIIKAMH, TOCJIECIHUE
PaBHOMEPHO YCTaHABJIMBAIOT B TEIUIAKE TaKUM 00pa3oM, 4TOOBI MX COIUIa ObUIH
HalpaBJICHbl B OJIHY CTOpOHY (HampuMep, IO YacoBOMl cTpenke). Takoe
pacnoyioxkeHue oOecrieunBaeT 3(PGEKTUBHBIA OTOTPEB OCHOBAHMS 33 CUET
BO3HMKHOBEHHUS 3aMKHYTBIX TIOTOKOB TEIJIOTO BO3ayXa. B Temisike HEOOX0IuMO
MOJJIEPKUBATh TeMmIepaTypy Bo3ayxa He Hmwke 5 ‘C Ha ypoBHE OCHOBAHUA.
KonmdecTBO TEMIOBBIX MYIIEK B TEIUISIKE CIIEAYET ONMPEaesITh o Gopmyie:

n:m-F-At-aHpHB’ @
Ok

rae M — ko3 UIMEHT, yIuThIBaromui Terionorepu (M =1,2);

11
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F — mIomaas orpaxJeHus TeIIsaKa, M;
At — mepenaja TemIepaTypbl MEXIy BO3IYyXOM B TCIUIAKE W HAPYKHBIM
Bo3ayxoM, ‘C;

Oppys  — HPUBEACHHBIA  KOO(QQUIMEHT —TeIuonepenays Orpax/IcHus

(BHEIHETO KOHTYPa U OCHOBaHUA Temsika), Br/(m?-°C);

0, — MOIIHOCTb OJHOU TEIUIOBOM ITyIIKH, BT.

TemoBele TyIIKM MPSIMOTO HAarpeBa MOXKHO YCTaHAaBJIMBATh TOJIBKO
CHapy’kK{ TEIUISIKa, a MoJady TEIUIOro BO3JyXa OT HUX B TEIUIAK OCYILECTBIATH C
IOMOUIbIO THOKOTO OTBOJIA. BhinonHeHne kakux-i1mbo padoT B TEIUISKE IPU ITOM
3arperniaeTcs.

TemoBple MyIIKM HEMPSIMOIO HarpeBa MO3BOJISIIOT B IMPOLIECCE OTOIpEBa
OCHOBAHUS BBINOJHATH COBMEIICHHbIE PaOOThI B TEIUISIKE, OAHAKO MPH 3TOM
HEOOXOJMMO CUCTEMATUYECKU TPOBETPUBATH TEILJISIK.

5.12 Wcnonw3oBaHue HH(PpPAKpACHBIX OOOTpeBareyel Ieaecoo0pa3Ho B
BBICOKHX Temusakax. OOorpeBareny pacCTaBISIOT PAaBHOMEPHO MO TEIUIAKY,
HAIpaBJIsis €ro U3Jy4eHHe Ha OTOrPEBAEMOE OCHOBAHHE.

5.13 HeobxoauMmyio MPOIOKUTENIEHOCTh O0OTpeBa OCHOBaHWHU (dac)
ClIeTyeT OMpeAeaTh Mo Gpopmynam:

— JI715 TJIUH U CYTJIMHKOB

1=10,41-h-0,18-t,,-0,13-t_+7,15, (3)

— JUIS CyIIECEH U NECUYaHBIX TPYHTOB

1=11,95-h-0,20-t,, -0,15-t_5+8,61, (4)
rae h — riryOuHa nmpoMep3aHus TPYHTa, M;

t,, — CpeIHEeCyTO4YHas TEeMIIepaTypa Hapy>KHOTO BO3JyXa Ha IIEPHOJ

oborpena, ‘C;
t,s — cpenHss pabouas Temneparypa ooorpesa ocHoBaHus, C.
5.14 OtorpeB ocHOBaHMI BIMOJHSETCS Ha riyOuny He Menee 300 MM amst

HCIIYUYHMHUCTBIX U OeTOHHBIX OcHOBaHHU M He MeHee 500 MM Ml MYYUHUCTBIX, C

12
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MOCJICYIONTUM TIPEIOXpAaHEHHEM WX OT 3aMep3aHdus 10 MOMEHTa YKJIaJKh
OETOHHOH cMecH.

5.15 JlonmyckaeTcsi He OTOrpeBaTh HEMYYHHUCThIE OCHOBAHHUSA B CITydasX:

— UCTIOJIb30BaHMS aKTUBHBIX METOJIOB 3UMHETO OCTOHUPOBAHMSI,

— UCIOJIb30BaHUS MTACCUBHBIX METOJIOB 3UMHETO OETOHUPOBAHMS, €CIIH 10
pacy€Ty B 30HE€ KOHTaKTa Ha MPOTSHKEHUH PACYETHOTO Mepuoja BbIIECPKUBAHUS
OeToHa HE MPOU30MAET €ro 3aMEep3aHHUsl.

5.16 Ilpu Temmeparype HapyxkHoro Bo3ayxa Huxke -10 °C u Hamuuuu
apMaTypbl quamMeTpoM Ooiiee 24 MM (WIIM KPYITHBIX 3aKJIQIHBIX JeTallell) ClieayeT
BBITIOJIHATh ~ NPEABAPUTCIBHBIA ~ OTOTPEB  MeTala JI0  TOJIOKHTEIIBHOMN
TeMIlepaTypbl (32 HWCKIIOYEHHEM CIy4aeB VyKJIaJAKd OETOHHOM cMecu ¢

IpEeABAPUTEILHBIM Pa30TPEBOM).

6 TexHosiorHYecKHe MapamMeTpbl 3MMHEr0 OETOHUPOBAHMS

6.1 B kauecTBe pacyETHBIX KIMMATUYECKUAX MTAPAMETPOB MPUHUMAIOTCSL:

— TEMIIEPATypa HAPY>KHOT'O BO31yXa;

— CKOPOCTb BETpa.

6.2 Temmeparypa Hapy>KHOTO BO3[lyXa B 33aJJlaHHOM MeEcCAlle, Ha CTaJauu
pa3pabOTKu MpoeKTa, Ui BCEX METOAOB, KpPOME MeToJa C HPUMEHEHHUEM
MPOTUBOMOPO3HBIX J100aBOK, orpeensercs no Gpopmyie:

t, =t - Almax (5)

H.B H.B
2

rae t° — cpemHeMecsdHas TeMIepaTypa HapyXHoro Bosayxa, °C, B

3amanHoM mecste (taba. 5.1 CIT 131.13330);

At — MakCHMaJlbHasl aMIUIUTyAa KOJeOaHWW CyTOYHOM Temmeparyphl,

max
°C, B 3agmaaHoM mecsre (tada. 11.1 CIT 131.13330).
6.3 TemmepaTypa Hapy>KHOTO BO3AyXa, Ha CTaauu Pa3pabOTKH MPOEKTa,

AJIs1 METoJa C IPUMCHECHUEM ITPOTUBOMOPO3HBIX I[O6aBOK MMPpUHUMACTCA:

13
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— JUIsl KOHCTPYKIMII € MOZYJEM IIOBEpXHOCTH MeHee 3 M1 — Kkak
cpegHeMecsaYHast TeMIlepaTypa Hapy»KHOro BO3AyXa B 3aJaHHOM MeEcile C
yBeJIMYEHHEM Temneparypsl Ha 5 °C;
— JUI  KOHCTPYKIIMHA C MOAyJeM IOBEepXHOCTH 3...6 Ml — kax
CpCAHCMCCAYHAA TCMIICPATYPa HAPYKHOI'O BO31yXad B 3dJTAHHOM MCCAILIC,
— JUTSI KOHCTPYKIIMM C MOJTyJIEM TTIOBEPXHOCTH OoJiee 6 vt o bopmyiie:
=t T, ©)

rae At,, — CpeiHsis aMIUIUTy/a KosebaHuil cyTo4Hoii Temneparypsl, “C, B

3aganHoM mecsre (tada. 11.1 CIT 131.13330).

6.4 TeMmneparypa Hapy>KHOTO BO31yXa, IPU MPOTHO3UPOBAHUH MOBEACHUS
O€TOHAa YJIO)KEHHOTO B KOHCTPYKIIMIO, OMPENENeTCs IO JaHHBIM MPOTrHO3a
METEOCTaHIIUH.

6.4.1 Jlna Bcex METOAOB, KpOME METoJa C NIPUMEHEHHEM

POTUBOMOPO3HBIX JOOABOK:

t S5 S ()

rae t.) — cpemHecyTo4Has TeMmIeparypa HapyKHOTO BO3/yXa Ha MEpHO/I
nporuosa, ‘C;

At?

max MaKCHMajbHas 3a IEPUOJ NPOTHO3a AMILIUTyJa KojaeOaHuM
CYTOUYHOMI TeMIiepaTypbl Hapy>KHOTO Bo3ayxa, C.

6.4.2 Jlns MeToza ¢ NpUMEHEHUEM POTUBOMOPO3HBIX 100aBOK:

— U1 KOHCTPYKLUM C MOIYJIEM IIOBEPXHOCTU MEHEE 3 M™T — Kak CpeqHss
TEeMIIepaTypa Hapy>KHOI'O BO3/1yxa Ha nepBble 20 CyTOK TBEPACHHUS C YBEINYEHUEM
temriepatypsl Ha 5 °C;

— JUIsl KOHCTPYKIIUHM C MOJYJIEM MOBEPXHOCTH OT 3 10 6 M — KaK CpeaHss
TEeMIIepaTypa HapyKHOTO BO3/lyXa I10 MPOrHo3y Ha nepBble 20 CyTOoK;

— JUIA KOHCTPYKLMH C MOJYJEM IOBEPXHOCTH Oonee 6 M1 — Kkak

MUHUMAJIbHAs CPEJHECYTOYHAs TEMIIEpaTypa HapyKHOI'O BO3/yXa MO IMPOTHO3Y Ha

niepBbie 20 CYTOK.
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6.5 CxopocTh BeTpa, M/C, HA CTaaUU Pa3pabOTKU MPOEKTA, OMPEACIIIETCS
KaK MaKCHUMaJIbHasI U3 CPEIHUX CKOPOCTEeH BeTpa B siHBape mo pymbam (tadm. 3.1
CIT 131.13330).

6.6. CkopocTh BeTpa, M/C, TP TPOTHO3UPOBAHUHM TOBEACHHUS OCETOHA
YIIO)KEHHOTO B KOHCTPYKIIMIO, OMpPENEsieTcss Kak CpefHss M3 MaKCHUMAaJIbHBIX
CYTOUYHBIX CKOPOCTEH BeTpa Ha MepHo;] MPOTHO3a.

6.7. CkopocTh BeTpa, ompeaeieHHas Mo I.m. 6.5 u 6.6, npuHUMaeTcs
neicTByromeir Ha BbIcOTe MO0 10 METpOB OT ypOBHS TUIAHUPOBOYHON OTMETKU

rpynTta. Ha BeicoTe cBhimie 10 METpOB CKOPOCTH BETpa CIEAYET ONMPEAECTATH IO

dbopmyie:

V=V, - (%) , (8)

rie Vi, — CKOpOoCTh BeTpa Ha BeicoTe 10 M, M/c;

h — BbICOTa, Ha KOTOPOU ONpeeIsIeTCS CKOPOCTh BETPA, M;

N — mokasarensb crenenu (N = 0,14 — nsa oTkpeITOM MecTHOCTH, N = 0,22 —
JUISL JIECHBIX MAacCHBOB M TOPOJICKUX TEPPUTOPUN, PABHOMEPHO MOKPBITHIX
MPENATCTBUSIMH BbICOTOM Oosee 10 M, N = 0,33 — my1s TeppuTOpHiA ¢ 3aCTPOHKON
3IaHUSIMU BBICOTOM CBBIIIE 25 M).

6.8 XKenezo0eToHHAsT KOHCTPYKIIHSI MOYKET COMPUKACATHCS (OJHOBPEMEHHO
WIM B COYETAaHWM) C ONalyOKOM, yTEIUIMTElIeM, TPYHTOM, paHee BO3BEACHHOU
KOHCTPYKLIMEH.

6.9 Koabdumuent Tteronepenaun onanxyOK, yTCIUIMTENS WU
TOHKOCTEHHOM paHee BO3BEIEHHOM KoHCTpykumu, Br/(m?-°C), ompenensercs mo
bopmyiie:

1

1 o’ (9)
+ hd B
U“n +a1< Z }“i

— COOTBCTCTBCHHO JIYUUCTAsA W KOHBCKTUBHAA COCTABJIANOIIAA

a:

rae o, o,

ko> unuenta termnonepenaun, Br/(m?-°C);

d; — TOJIIMHA I-TO CIIOS OTPAXKACHHUS, M;

15
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A; — KO3 PUIIMEHT TEIIONPOBOJHOCTH I-T0 cios orpaxkaeHus, Bt/(m-°C).
3HaueHue KOA((HUIIMESHTOB TEIUIONPOBOJIHOCTH HEKOTOPHIX YTCIUIATEICH
IIPHUBEJICHBI B IPUIIOKCHUH A.

6.10 JIyuucras cocrapistomas kodhuimenTa Terionepeaadu.
o, =(4,6+0,045t, , )&, (10)
I7Ie € — CTENECHb YEPHOTHI MOJIHOTO HOPMAJIBHOTO W3IIYYCHHS Marepuaja

orpaxueHus (pu pacyeTax MOKHO npuHUMaTh € = 0,65).

6.11 KonBekTuBHas coctapistonias kKodhGUiMeHTa Terionepeaduu:

_ 4,32[(1,293-0,058t,, , )- V]0,8

o

rae V — CKOpOCTb BETpa, M/C;

| — ompenenstonmii pazmep (UIS TEN MPSMOYTOJIBHOTO W KBAJPATHOTO
CEUECHMI ) WU PAInyC KOHCTPYKLMH (1S LIMUIMHIPUYECKUX TEIT), M.

6.12 B cnyuae, ecu O€TOHHAsI TOBEPXHOCTh YKPBITA TUIPOU3OISIIUOHHBIM
MaTepHaioM, HEOOXOIUMO YUHUTHIBATh KOA(DPHUITUEHT TEIIonepeadll Y OTKPhITON
MOBEPXHOCTHU OETOHA MO (hopMyJIe:

o=0,+0.,. (12)

6.13 TenjaonpoBOAHOCTH, MAaTEPHAIIOB, BXOJSIIMX B COCTaB OMalyOKH U
YTEITUTENSA, U HarPeThIX JI0 TeMIepaTypsl 1, onpezaensercs mo Gopmye:

A=Ng - (1+0,0025 - t,,), (13)

rae Ay — Kod(pduuueHT TemionpoBoaHoctd MarepuanoB mnpu 0 °C,
Bt/(m-°C).

6.14 Kosdduuuent temnonepenayn rpyHTa — HEMOCTOSIHHAS BEIMYMHA,

KOTOPYIO MOXHO ONPEAENINUTh 1o (hopmyie:

a=1,13-1- Acy (14)
T

rae n — ko3p@uumeHt, AJg TajJoro rpyHTa paBHbBIM 1, 1Isi Mep3noro

rpyHTa nipu Biaxknoctu 5 % — 1,5, 10 % — 2,1, 20 % — 3,2;

16
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C — ylenbHas TeToéMKOCTh rpyHTa, BT 1yac/(kr-°C);

o 3.
Y — YIEJIbHBIN BEC TPYHTA, KI/M;

T — BpPCMA OT Ha4aJia BBIACPKHUBAHUSA 6€TOH3, qgac.

3HaucHue «/k -C-Y MOXHO OIpPEASTUTD 1Mo Tadnuie 6.1.

Tabmuma 6.1 — 3HaueHus «/X ‘C-Y

3HaueHue a/)u -C+Y mIpH BiaaxxHOCTH rpyHTa (%)

I'pynT
0 5 10 15 20
Ilecuansblii 10,5 16,7 23,6 29,5 35,7
Cynecn 11,4 18,6 25,8 32,9 40,0
CyrimHOK 12,2 20,2 28,1 36,2 441
['muna 13,1 22,1 30,4 39,3 48,4
6.15 [IlpuBemeHHbli KOI()PHUIMEHT TEIUIONEpEeNaYn  OTPAXKICHUS,

CoCTOAMCTO M3 MATCPpHAJIOB C PA3JIIMYHBIMHA 3HAYCHUAMH KOI)(l)(bI/II_[I/IeHTa

TCILIONEpeaadu o; H IIomaan COIIPUKOCHOBCHUSA C OeTOHOM Fl ,OIIPEACIIACTCS 110

dbopmyie:

o

TIPUB

:Z(O‘i‘Fi)_

(15)

6.16 IIpounocTs OeTOHA, BBIAECPKUBAEMOTO TIPH PA3JIMYHBIX JTamax

TBEpACHUSl (HAampuMep, MNOABEM TEMIIepaTypbl, H30TEPMUYECKAs BbIICPHKKA,

OCTBIBaHUE), orpeaesiercs no popmyse [3, 4]:

rae t; — cpenusist Temneparypa i-ro srana, ‘C;

BY[(06+0,024,)" 1, |

R,=100-A-e

T; — IPOJOJDKHUTEIBHOCTS I-TO JTaIa, Jac;

A — k03¢ GUIIUEHT HAaYaIBbHOW MTPOYHOCTH OETOHA;

B — ko3¢ durnmenT Temma TBepaeHUS;

N — ITOKa3aTeyib CTCIICHU.

(16)
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292 7,3 50

A: y B: 1 n:114+_’
IR, 100R, R, (17)

rae Rs — TpéxcyTouHas mpoYHOCTH 0€TOHA HOPMAJILHOTO TBEPICHHUS.

6.17 Bpems noabpéma TeMiieparypsl (7151 aKTHBHBIX METOOB):

t .-t
_ 'n3 “0.H.
THO[[_ V 2 (18)
Harp
Tac tm — TeMIeparypa H3O0TCPMHYCCKOIO BBIICPKUBAHUA OeToHa

(pexomennyetcsa npuaumarts t = 40...60 °C, Ho He Oomnee 80 “C);

Vjjarp — CKOPOCTb Harpesa 6eToHa.

6.18 Hauanwsnas Temmnepatypa 6eToHa ts ., yI0KEHHOTO B KOHCTPYKIIHIO:

— JUTSL METOJIa TIPEIBAPUTEIBHOTO pa3orpeBa

t6.H. =tpa3_(tpa3 -tH.B. ) ‘0,1, (19)
rae t,, — TeMmeparypa pasorpeBa OCTOHHOH cMecH (s OCTOHOB Ha

noptiananemente — He Oonee 80 “C, Ha HUIAKONMOPTIIaHAUEMEHTe — He Oosee 90
oc);
— JI7151 OCTaJIbHBIX METOJI0B
t6.H. :t6.CM._(t6.CM.-tH.B. ) ) (0’01 "Trp +0,032- 1’1), (20)
rje T, — BpeMs TPaHCIIOPTHPOBAHMS OCTOHHON CMECH, MUH;

N — KOJIMYECTBO ONEpaluii Neperpy30Kk OETOHHOM cMecH.
6.19 Cpennsist remneparypa 0eToHa 3a epuoi NoabEMa TeMnepaTypsl (1ist
aKTUBHBIX METOOB):

+
— t6.H. tI/I3 . (21)

tcp.Harp. - 2

6.20 Bpems octeiBaHus OeTOHa OT TEKylIeW Temmeparypbl it [0

KOHEYHOH MOJI0XHUTEIBbHOU TeMIeparypsl ts . B KOHCTPYKIUU!

k -
Toor= up .In t6.T. tH.B. (22)
m t6.K._tH.B.
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rae ka — K03 (HUILIMEHT, YIUTHIBAIOIIUI paclpeiesieHne TeMIepaTyphl Ha
HAaYaJbHOM OTalle BBIICPKUBAHMS (WISl AKTHBHBIX MeTonoB K, = 1, s

[TACCUBHBIX METOJIOB ka =1,33);

M — TeMII OXJIAXKJICHUA KOHCTPYKIIHH, ‘-I-l.

TeMn oxJtak1IeHUSI KOHCTPYKIIUU:

3’6 ) a’HpI/IB ) Mn
" | (23)
ar[ B
k3K3 : C6 Yo (1+k }“6 'pMnj

rne Cs — ynenpHash TEIUIOEMKOCTh OeToHa (Iyisi Tsbkenoro Oerona 1,05

kJx/(kr-"C));
Y6 — yAeNbHBI Bec 6eToHa (1714 Tskesnoro 6erona 2400 kr/m®);

A — KO3 (HUIMEHT TEIJIOMPOBOIHOCTH OeToHa (711 TshKesoro 6eroHa 2,6

Br/(m-°C));

kK — xoaddunuenr, yuyuTeBarommii (HopMy KOHCTPYKIMH  (IUIs

npu3maTrueckux 1,14; misa miactuayateix — 1,03; i nuuaapudeckux — 0,92);

K,, — KodpdumueHr, yduTHIBAIOINI BIMSHHE OK30TEPMHUH IIPU

TBepACHUN OeToHa (JUIs MAacCUBHBIX METONOB K, ., = 1, AT aKTUBHBIX METOMOB

k31<3 = 0’8)’

-1 o
M, — Moayib NOBEPXHOCTH KOHCTPYKIMH, M-, OIpPENEIAEMBIA II0
dopmyue:
>F
M =Zoxn 24

rae F,, — Iomans oxXJaaxJaeMbIX OBEPXHOCTEN KOHCTPYKIUHY, va

V — 00bEM KOHCTPYKIIUH, M.

JUis TmIacTUHYATBIX KOHCTPYKIHMM MOJyJb TOBEPXHOCTH MOMKET OBITh

ornpezeneH no popmyse:
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M =—, (25)
rae a — TOJIIMHA KOHCTPYKLHH, M.

6.21 Cpenusis Temneparypa OeToHa 3a MEPUOJ OCTHIBAHMS OMpEEseTCs

o popmyiie:

t = t6.H. _t6.1<.
T 1,03+0,181- M, +0,006 - (t5,, 15, )

He . (26)

6.22 HeoOxomumoe BpemMsi HM30TEPMUYECKOTO BBIACPKUBAHUS IS

AKTHUBHLIX MCTOJ0B OIIPCACIIACTCA 110 (bOpMYJiei

100-R
24 ° |I"| [A[pj +B ° 2|:(0,6+0,02 * tl )n ° T|:|

n

(27)

T

9

B-(0,6+0,02t,,)"

rae R, — tpebyemast IpOYHOCTb OETOHA, %0 OT MPOCKTHON MPOYHOCTH.

/ IIporpes GeToHAa HarpeBaTeJbHLIMH IPOBOAAMH

7.1 CymHocTh criocoba 3akiitodaeTcsi B KOHAYKTHBHOM TMepenade Teria
KOHTAaKTHOM 30HE O€ETOHa OT Harperoro IMpoBOJAa, HAXOMASAIIErocs B TeJe
IPOIPEBAEMON KOHCTPYKLIMM W JAIBHEUIIEMY PACIpEICIICHUI0 TeIla I0 €€
CEUYEHHIO BCJIEJACTBUE TEIUIONPOBOIHOCTH.

7.2 Cnioco0 mporpeBa O€TOHA HarpeBaTEIbHBIMU MPOBOJIAMHU MOXKET OBITh
COBMEIICH C IPYTUMHU CITIOCOOAMU 3UMHETO OETOHUPOBAHUSI.

7.3 B kadyecTBe HarpeBaTeJIbHBIX MPOBOJOB PEKOMEHIYETCSl UCIIOIb30BaTh
MPOBOJIA CO CTAIBHOW M30JUPOBAHHON TOKOHECYIIEH KWIOW auameTpom 1...3 mm
Mapku [IHCB. B03MOXHO HCIOJNB30BAHUE AHAJIOTMYHBIX 1O KOHCTPYKLUU
TpaHCISIMUOHHBIX MPoBOo0B Mapok [IBJK, IIIK u T.1., a Takke HarpeBaTelbHBIX
nposoaoB mapok [THITK, TTHBXK, TTIOCXB, ITOCXII u t.n. Huxke npuBeieHHbIE

JlaHHbIE KacaroTcs nposoaa mapku [THCB.
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M3onsiiuelt  CTaIbHOM — KUJIBL  CIYXUT MOJUATUIICH (TeMmmepaTrypa
pasmsiraenus 70 °C) nubo momuBHHWIXIOpUA (Temmneparypa pasmsrdeHus 170
°C). JomyckaeTcsi UCIONb30BaTh CHUJIMKOHOBYIO M (PTOPOILIACTOBYIO M3OJISIIUH, Y
KOTOPBIX JIOMyCTUMasi TemrmepaTypa HarpeBa cocTaBiser 150...220 °C. Bribop
U30JSIIMM  HarpeBaTeJIbHOTO  MPOBOJA  OCYILIECTBISIETCS M3 CICAYIOIIUX
MPEANOCHUIOK:

— NPUMEHEHUE U30JSIUU C 00Jee BBICOKOW TEMIIEpaTypod pa3MArdeHus
MO3BOJISIET MPOMYCKaTh Yepe3 MPOBO/] OOJbIINE 3HAYCHUS TOKOBOM Harpy3KH, UTO
o0OecrieunBaeT yCKOPEHHE MporpeBa OEToHa;

— MOJUBUHWIXJIOPUIHAA U30JSIUS (B OTJIMYUE OT MOJUATUICHOBOM) MPHU
temriepatype -10 °C Tepsier cBor0 THOKOCT U TPU MOHTaXKE IOJBEpP>KEHA
pPacTpECKUBAHHUIO,

— JUUIS apMUPOBAHHBIX KOHCTPYKIIUN JKEJIaTeIbHO UCIIOJIb30BATH U3O0JISAIIHIO
c OoJbIIEH TeMIlepaTypoi pa3MArdeHus, YTOObl UCKIIOUUTh KOPOTKOE 3aMbIKaHMSI
CTaJIbHOM WJIbl HA apMAaTypy BCIAEACTBUE MPOOOS U3OISALUU.

[TpuOnu3uTenbHbIE TEMIIEpaTypbl HarpeBa MpPOBOJA B 3aBUCUMOCTU OT
MOTOHHOM Harpy3Ku mpuBeeHsl B Ta0imile b.1 (mpunoxenue b).

7.4 MakcumainbHas IOTOHHAs Harpy3ka Ha MPOBOJI HE JOHKHA MPEBBINIAThH
45...50 Bt/Mm, Tak kak Ttemmeparypa OeroHa mpesbimatomas 100 °C Beger k
00€3BOKMBAHUIO KOHTAKTHBIX 30H O€TOHA, WX HENOJHOW THuApaTtalud W, B
KOHEYHOM MTOI€, CHI)KEHHIO MPOYHOCTU. [[1s1 HeapMUpPOBaHHBIX KOHCTPYKIIUI
onTUMajbHasi TOTOHHAs Harpy3ka Ha mpoBoja coctaBisier 30...35 Bt/m, pis
apMHpoBaHHbIX — 35...40 BT/m.

7.5 TepmooOpaboTKa OCYIIECTBISICTCS HA TOHWKEHHBIX HAMPSHKEHUSIX
(24...120 B). IIpu oOecneueHun O€30MACHBIX YCIOBUW MPOU3BOJCTBA PAOOT
JIOTTYCKAETCsl BBIMONHATh TEPMOOOPAOOTKY Ha MPOMBIIUICHHBIX HAMPSIKEHUSIX
(220/380 B).

7.6 ComnpoTuBJIEHHE OJHOIO IOTOHHOTO METpa MPOBOAA MpHU padouei

temueparype t:
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— Pt
r=-—, 28
: 28)

rae S — mIomaas NONEPEYHOr0 CEYCHHS CTAIBHON KHIIbI, MM?;

p; — YAGIBHOE DJIEKTPOCONPOTHBICHHE CTAIBHOW KWIBI Ipu pabouei
Temneparype t, OmM-Mm%/M.

Pi=Po - (1ta-t)-k, (29)

IIe Py — YACIBHOE DIEKTPHYECKOE CONPOTUBICHHE CTAIBHOM JKHMIIBI MPH

20 °C (B ciyyae OTCYTCTBHS JIaHHBIX 3aBOJIa M3TOTOBHUTENS IPOBOAA, MOXKHO
puHATH paBHBIM 0,150 OM*MM?/M);

0. — TEMIepaTypHbI KO3(PGUIMEHT CONMPOTUBICHUS CTaJbHOM >KHIIBI,
pasusii 0,0046 °C?;

kK — ko3pduIMeHT NpUHUMAeMbIH JUIs TMOCTOSHHOTO ToKa 1, i
nepeMeHHoro mpu padoueii remneparype ot 40 °C go 60 °C — 1,02, ot 61 °C g0 80
‘C-1,62,0r 81 °C go 100 °C —1,2.

7.7 Tok, mpoTekaromuii B OJHOM ITPOBO/IE:

|1=\/ATT’, (30)

HO He Oosiee 15A. 3aecy AP — nmoronHnast Harpy3ka Ha npoBoj, B1/m.
7.8 3HaueHue AIIEKTPUIECKOTo HaMpsbkeHus Ha poBojie U onpenensiercs:
— I TIOCTOSIHHOTO, MEePEeMEHHOro oaHoda3zHoro u TpexdazHoro (rpu
COCIMHECHUH TTPOBOJIOB TPEYTOJLHUKOM ) TOKA:
U=UJ‘II/IH’ (31)
rae U — HanpspkeHue Toka Ha mpoBojie, B;

U ., — AMHEHHOE HaNpshKeHNe (HanpshKeHWe B CETH), B;

— 1t Tp€x(pazHOro TOKa MPHU COCTUHEHUH TTPOBOJIOB 3BE3/10M:

~ Yo
U= R (32)

7.9 PacuétHas qjiMHa HarpeBaTeIbHOTO MPOBOAA!
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= (33)
Il‘r.
7.10 CxeMbl COCANHCHUA IIPOBOAOB K HCTOYHHKY TOKA IIO THUITY «3BC3a» U

«TPEeYrOJbHUKY» MPUBEEHBI HA pUcyHKax /.1 —7.2.

AQ
B @ ’
C o— 1

Tpotika 1 Tpoiika N
Pucynok 7.1 — CxeMa coequHEHHs! TPOBOJIOB 3BE3/101

A G
B
CY

FTTTTTT TR
FTTTTTT TR

I'pynna Hutox AB I'pynna Hutox AC I'pynna vutoxk BC
Pucynox 7.2 — Cxema coeluHEHUs TPOBOJIOB TPEYTOJIbHUKOM

7.11 OO1mee KOIMYECTBO MOAKIIOYEHHBIX K TpaHCc(hopMaToOpy UCXOIs U3
€r0 BO3MOXKHOCTH:

— TPOCK:
IHHH
hhﬁul:____l (34)
— HUTOK:
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- \/g IJII/IH

ly

N (35)

00111

3nech |y — IpeaensHo JOMYCTUMBINA TOK JUJIsl JTaHHOTO TpaHchopmaropa
IIPU IPUHITOM HaNPsHKEHUH (10 MACTIOPTHRIM JTAHHBIM).

OOmiee KOJIMYECTBO HUTOK JIOJDKHO OBITh KpPAaTHO TpPEM, UTOOBI
o0ecrnieunBaach paBHOMEPHas 3arpy3ka ¢as.

7.12 JIng HEKOTOPBIX KOHCTPYKIIMH I11eJ1ecCO00pa3HO pPaCUETHYIO JUIUHY
IpOBO/Ia HE OMpeAeNsATh, a Ha3HA4yaTh JUPEKTHBHO. Hampumep, nns mporpesa
O0eToHa B MEPEKPHITHAX WIM MOANOPHBIX CTEHaX JJIMHY NpoBoja dddexTruBHEE
Ha3Ha4YaTh KPATHOW INMPUHE WM BBICOTE KOHCTPYKIIMH, YTOOBI OOECHEYHTH
y0OCTBO KOMMYTalluM MPOBOJOB K IMIKMHONpoBOAY. Ilpu 3TOM 006s3aTenbHO

JOJIXKHO OBITH BBITTOJIHEHO YCIIOBHC

L>L, :%, (36)
rae P, — MOIIHOCTB TOKa, IPUXOASIIAsCS Ha OJUH IPOBOJ, BT.
[Ipu noakIroUeHUN 3BE310M:
R=— @)
[Tpu moAKITIOYEHNHN TPEYTOJIbHUKOM:
Pr=U - - (38)

Kpome 3T0oro HEOOXOaUMO TEPECUNTaTh MAaKCHMAJIBHOE HaNpsDKCHHE Ha
npoBojie 1o popmysie:

AP -p, - 17

S (39)

B HekoTOpeIX ciydasx, ecnM pacu€THas [JJMHA [POBOJA MEHBIIE
HEOOXOJMMOM, MOXXHO BMECTO COCIMHEHHUS 3BE3[I0M HMCHOJIb30BaTh COEIMHEHUE
TPEYTOJBbHUKOM, TaK Kak B 3TOM cClly4ae JJIMHA NpOBOJA yBennuuBaeTrcs B 1,73
pasa.

7.13 B cBA3u C TeM, UTO YAEIbHOE CONPOTHBICHHE MPOBOAOB Pa3HBIX

HapTI/Iﬁ H PA3HBIX 3aBOJOB U3rOTOBUTEIICH OTIIMYACTCA, PCKOMCHAYCTCA OTMEPATDH
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JUTHHY TPOBOJIOB B COOTBETCTBHH C MX (PAKTUUECKUM aKTUBHBIM COMPOTHUBIICHUEM.
[Tpu 5TOM MUHUMAJIEHOE COTPOTHBIICHUE OTPE3Ka MPOBOAA TOJDKHO OBITH:
Rminzl_l' (40)
/.14 HarpeBarenbHble MPOBOJAA PACUETHOW [IJIMHBI 3aKJIaJbIBAIOTCS B
KOHCTPYKITMIO 10 Hadaja OeToHupoBaHUsA. OTKIOHEHWE /JIMHBI TPOBOAA OT
pacyeTHOW HEe JoImycKaeTcs. Tak, W3JIUIIHSS JJIMHA HarpeBaTeIbHOTO IMPOBOJA
MPUBOJUT K €r0 Mepepacxoy U HEOOXOAMMOCTH 0oJiee MIOTHOW HABUBKHU B TEJe
KOHCTPYKITUH, YTO BEJET K YBEIMYCHHIO TPYAOEMKOCTH pabor. OXHOBpEMEHHO
YMEHBIIIAETCS TIOTOHHAsT Harpy3ka Ha MPOBOJ, YTO MPUBOAUT K CHUKCHHUIO
CKOPOCTH MPOTpeBa O€TOHA U YBEIWYCHUIO TPOAOIIKUTEIBHOCTH pabot. C mpyroi
CTOPOHBI, YMCHBIIICHUE JJIMHBI TPEIOIIETO MPOBOJA BEACT K €r0 YPEe3MEPHOMY
HarpeBy, 4YTO BJIEYET MEperpeB OEeTOHA B KOHTAKTHOW 30HE U BO3MOXXHOMY
PaCIUTABJICHUIO M3OJISIIIUN C TIOCIICIYIONTUM KOPOTKHM 3aMBbIKAaHHEM >KHMJIBI Ha
apmarypy.
7.15 OpueHTHPOBOYHBIN IIar pacCTaHOBKH HAarpeBaTeIbHBIX MPOBOJIOB B
KOHCTPYKITUH, M:
&4_ 1 (41)
AP

rae Py, — ynenbHas TpeOyemasi MOLIHOCTb, MPHXOIAMIASACS HA CIUHHILY

IJIOIAY [TPOrPEBAEMOM KOHCTPYKLIHH, Bt/M>.
V
Py,u =k - Oppus MH ) (tI/I3 -tH.B.) ) E’ (42)
rie kK — xoaddunmeHT, yduTHIBAIOIWN MOTEpU TeIuia (MOXKET OBITh
npuHsT 1,16).
OxkoHuaTeNhbHOE 3HAYEHUE IIara pacCTaHOBKM HArpeBaTeIbHBIX MPOBOOB

HA3HAYaeTCs C y4eToM (PaKTUYECKOIO pacIoOKEHUs apMaTypbl B KOHCTPYKIMU B

COOTBETCTBHH C €€ pa60‘H/IMI/I YCpTCIKAMU.
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B 30HAaxX KOHCTPYKLHH, MOABEPTrarOMIMXCS WHTEHCHUBHOMY OXJIQXJECHUIO
(HanpuMep, yIJIbl WM TOPLbl KOHCTPYKIMH) LEIECOO0Pa3HO yMEHbUIATh IIAr
pacCcTaHOBKH MPOBOJIOB.
7.16 O0wmas aauHa MpoBooB, Tpedyromascs s nporpesa 1 M 6eToHa 10
3aJlaHHOM TeMIepaTypbl HAXOAUTCA 10 HOpMYIIe, M:

- k- Oppue Mn ’ (tm _tH.B.)

Losu AP

(43)

/.17 HarpeBaTenabHblil MPOBOJ KPEMUTCS K apMaTypHOMY Kapkacy (CeTke)
B Haubosee 6€30MacHbIX, C TOUYKU 3PEHUS UX NOBPEKIACHUS, MECTaX.

IIpoBo HE OJDKEH KacaTbCsl MAaT€pUaIOB C HU3KOW TEIJIONPOBOAHOCTHIO
(Hanpumep, AepeBSIHHON UK (haHEpHOU ONanyOKH, TETTON3OJIALMH U T.I1.).

Kpemnnenue HarpeBaTeIbHOIO MPOBO/IA BBIOJIHAETCSA OTPE3KAMHU-0TX0JaMHU
nmpooga ¢ mmaroMm 0,5...0,75 M. BO03MOXHO NpPHUMEHEHHE OTPE3KOB
IOJIATIPONWJICHOBOIO IINIarata WM MSATKOM BA3aJbHOW MPOBOJIOKA JUAMETPOM HE
MeHee 1,2 MM C KOHTPOJEM OTCYTCTBHs MOBpexAeHUs usonsuuu. KperieHne
MPOU3BOJIUTCS 0€3 CUIILHOIO HATSHKEHUS (C YCUIUEM JI0 3...5 KT).

Panuyc n3ruba npoBojia MpUHUMAETCS] HE MEHEe 3 HapyKHbIX JUaMETPOB,
HO HE MEHEE 25 MM.

7.18 Bo wus0exanue oOTOpaHWsl HM30JSAIMU HArpeBaTEIbHOTO IPOBOJA,
BBIIIYCK €ro KOHLOB U3 O€TOHa OCYIIECTBISETCS 4Yepe3 H30JIMpPOBaHHbIE
MOHTa)XHbIE€ OJTHOKUIJIbHBIE OTBOJIBI.

B kauecTBe MOHTa)XHOIO OTBOJA PEKOMEHAYETCS  MCIOJIb30BaTh
antoMUHUEBBIN 1TPoBOJ (pu Toke A0 100 A), Hanpumep, mapku AIIB unu MenHbIi
npoBo/ (npu Toke 6omnee 100 A), nanmpumep, mapku KI'.

CeueHre MOHTa)XXHOIO OTBOJIA ONPENESAETCS HAa OCHOBAHMM PACUETHOM
TOKOBO# Harpy3ku, A, no tabnuie b.2 (npunoxenue b).

AP-L-n
= (44)

rae N — KOJU4eCTBO IMPOBOJOB, HOJAK/IIFOYCHHBIX K OJTHOMY OTBOAY.

IIpuHATOE CEeYeHHE MOHTAKHOIO OTBOJIA HE JIOJKHO ObITh MeHee 2,5 MM2,
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[Ipu coeauHeHMM MPOBOJOB 3BE30W, €CIM KaXIbId IPOBOJ TPOMKHU
MOAKIII0YAETCS K MarucTpaiu OTAEIbHO, OCHAIATh UX MOHTaKHBIMU OTBOJIaMH HE
HY>KHO.

7.19 Ceyenue MarucTpadbHOW JHMHUHM (IIMHOTPOBOAA), K KOTOPOMY
MOJKJTIOYAIOTCS MOHTaXHBIE OTBOJIbI OIpeeNseTcs o Tadi. 4 B 3aBUCUMOCTH OT
NEeUCTBYIOIIEH B HEM TOKOBOM Harpy3ku ly:

— IIPU COEIMHEHUU 3BE3/10M:

l,=n-1, (45)

— IIPU COEIMHEHUU TPEYTOJIbHUKOM:

l,=v3-n-1. (46)
31ech N — KOJIMYECTBO TPOEK WIIM TPEYTOJIbHUKOB, COOTBETCTBEHHO.

7.20 TloakmroueHue HarpeBaTeIbHBIX TMPOBOJAOB K HCTOYHHKY TOKa
MIPOU3BOMUTCS MO MEpEe 3aBEpIICHHUS paboT MO YyKiIajJke OeTOHa Ha OTICIbHBIX
y4acTKaX 3aXxBaTKW, HE JIOMyCKas 3aMOpaKuBaHUs OETOHA W HE JOMmycKas
MOAKIIOYCHHUS] HarpeBarefied Ha TeX ydacTKaxX, IJie YKJIagka OeToHa elie He
3aBepIICHA.

OtkpeiTass  (He  3a0€TOHMpPOBAaHHAsg)  apmarypa  >KeJe300€TOHHBIX
KOHCTPYKIIMH, CBA3aHHASI C YYAaCTKOM, HAXOJSAIIMUMCS MOJ SJIEKTPHUUYECKUM TOKOM,
MOJICKUT 3a3€MJICHUIO (3aHYJICHUIO).

7.21 Tlpu pa3paboTke TEXHOJOTHM TMporpeBa OeToHa HE0OX0AUMO
ONPENICNIUTh TEXHOJOTUYECKUE MapaMETPhl PEKUMOB €ro BbIJICPKUBAHUS: BPEMsI
(CKOpOCTh) TOABEMA TEMIIEpaTyphl, BpPEMs H30TEPMUUECKOTO MpOrpeBa M
OCTBIBaHUS.

B cBs3u ¢ Tem, 4ro miis mporpeBa OeTOHa HarpeBaTEIbHBIM IMPOBOIOM
UCIIOJB3YETCSl TaK  HAa3bIBAEMBIM  «CAMOPETYJIHPYEMBIA  pPEXKUM»,  KOrja
AIEKTPUUYECKOE HANPSIKEHUE MOCTOSHHO Ha CTagusAX IMOJbeMa TeMIepaTypbl U
M30TEPMHUYECKOTO BBIJIEP)KUBAHUS, TO BpeMsi (CKOPOCTh MOAbEMa TeMIIepaTyphbl
BBIYUCIISIETCS] U3 PABEHCTBA:

PP, +P3-P, =h, (47)
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rne P, P,, P; — ynenbHble MOIIHOCTH HEOOXOIUMBIE AL pa3orpeBa

OeToHa, onalyOKH U apMaTypbl COOTBETCTBEHHO;
P, — ynempHas MOINHOCTb, KBUBAJIECHTHAs JK30TCPMUYECKOMY TEILIY,
BBIIEIUBLIEMYCS B OeTOHE (MOxHO TpuHaTh 0,8 KB1/M°);

P5 — YIAClIIbHad MOIOIHOCTD, Tpe6yeMa;I B IICpHOA H30TCPMUYCCKOI'O

BBIIEpKMBaHUS, KBT/M°,

k- Oppus MH ) (tm _tH.B.)
1000

Py (48)

Tornma ckopocTh NoabEMA TEMIEPATYPHI:

v - 3600- (P5-0.8)
non 1 ' 49
C6 "Y6+2'Z(Coni Y omi 'Boni)'Mon_l_Ca "Ya ( )

BpeMs IOAbEMA TEMITEPATYPBL:

t,.-t
Ty =08 (50

moa

3necs C,, C,,; — COOTBETCTBEHHO yeJIbHAs TEIIIOEMKOCTh apMaTypsl | i-
ro cnos onairyoxu, kKx/(kr-"C) (moxuo npunsts ¢, = 0,47 x/[x/(kr-°C));

Youi — YAEIBHBIH BEC i-TO CI1051 OManyOoKu, Kr/m>;

Yy, — BEC apMaTyphl, PacroioxeHHol B 1 M3 GeToHa, Kr;

0,;i — TOJIIMHA I-TO CII0S OMATYyOKH, M;

M, — MOyJIb OnaxyOIeHHON TOBEPXHOCTH, M.,

F
M, ==, o1
o (1)

rae F, — nnomans onaxyOaeHHON OBEPXHOCTH, M2,

BpeMst U30TepMHUYECKOr0 MPOTrpeBa U OCTBIBAHUS ONPEIECISIOTCS HCXOS
U3 TpeOOBaHUN JOCTHXKEHHMsI OETOHOM K KOHIY BBbIACpKUBAaHMS TpeOyeMoil
IPOYHOCTH.

7.22 Tlpumep pacu€ra mapamMeTpoB TPEIONIETO MPOBOJA MPEICTABICH B

MPUIOKEHNH B.
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7.23 B mnenax coOmomeHus TpeOOBaHMI OXpaHbl Tpyla U TEXHUKHU
0€30IacHOCTH MIPH UCIIOJIb30BAHUN HATPEBATENBHBIX MTPOBOOB 3aMPELIacTCs:

— MOAKIJIIOYATh B CETh HAXOMAIIMECS HA BO3/IyXe HarpeBarTeIbHbIC IPOBO/IA,
YaCTUYHO WJIH MOJHOCTHIO HE 3a0€TOHUPOBAHHBIE B KOHCTPYKIIUU;

— OCYILIECTBJIATh KpEIUIEHHE HarpeBaTejIbHOTO MpOBOJa K apmarype 0e3
UCTIOJIb30BaHUSI BCIIOMOTATENbHBIX CPEACTB (OTPE3KOB TMPOBOJIOKM U T.II.),
HaIpUMep, y310M;

— TOJKJIIOYaTh HarpeBaTelbHblE TMPOBOAA B CETh C HAIPSHKEHUEM,

MPEBBIIAIOIIMM paboyee WM MOJKII0YaTh MIPOBOJIA, JJIMHON MEHEE PacueTHOM;
8 DyexkTponporpen 0eToHA

8.1 DiekTponporpeB — 3TO CIOCO0 YCKOPEHUS TBEpACHUS OCTOHHOW CMECH
32 Ccu€T TeIia, BBIACIIEMOr0 B HEM TMpU MPOMYCKaHUU TMEPEMEHHOTO
JIEKTPUUECKOTO  TOKA  MPOMBINIJIEHHONM  YacTOThl ~ HEMOCPEACTBEHHO B
KOHCTPYKITUH.

8.2 MourHocTh, BBIJCHSIONIAsACS B OETOHHOM CMECH, OIpeIesIeTCs

COOTHOIIIEHHUEM.
P=I. U=F =I*.R (52)

U KOJHMYECTBO BBIACNSAEMOr0 TEIUIa MpPU TOCTOSHHOM HaNpsDKeHUU Oyner
OTPEIENATHCS COMPOTUBICHUEM OETOHHON CMECH WIIM yIEIbHBIM 3JIEKTPUUYECKUM
CONPOTHUBJIEHUEM .

8.3 DmnekrpomporpeB 0OeroHa MOXET OBITh  CKBO3HBIM, KOTJIa
DIEKTPUYECKUN TOK TMPOXOJUT 4YEpe3 BCE CEYEHHE KOHCTPYKUMH M TEIIO
BbIIETISIETCS. B 00BbEME BCEW KOHCTPYKIUH, WIM NepuepuitHbIM, MPU KOTOPOM
AJIEKTPOJIbl PA3HOMMEHHBIX (Pa3 pa3MemiaTcs Ha MOBEPXHOCTH KOHCTPYKLHUH.
IIpyu >TOM BCS mOABOAMMAS JJIEKTPOIHEPIHs IMPEBPAILACTCS B TEIUIOBYHO B
nepuepuiHbIX CIOSIX KOHCTPYKUMHA TOJIIMHOW MPHUOIM3UTENBHO pPaBHOMN

IIOJIOBHUHE PACCTOAHUA MEKAY IJICKTPOJaMH, B TO BPECMs KaK LHCHTPAJIbHBIC 30HBI
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KOHCTPYKITUH HArpeBaloTCA 3a CUET SK30TEPMHH I[EMEHTa M TEIUIoNepeaadu OT
IIOBEPXHOCTH CJIOEB.

8.4 Ilpu nepudepuitHOM >SIEKTPONPOrPEBE apMaTypHbIE  CETKH,
pPacnoJIOKEHHbIE NApAJIIETIBHO AIEKTPOAAM, SKPAHUPYIOT 3JIEKTPUYECKOE MOJIE B
oetone. B pesynbrare Temino obOpaszyercs TOJIBKO B NepudepuitHOM 3alIUTHOM
cioe OeToHa, MpU 3TOM TeMIlepaTypa BHYTPEHHUX 30H KOHCTPYKIMH pacTeT
3HAYNUTEIHLHO MEJUICHHEE TOJBKO 3a CUYET TEIUIOMPOBOJHOCTH M OSK30TCPMHHU.
[ToaToMy BO M30€)KaHUE HEIONYCTUMBIX TEMIIEPATypPHBIX MEPeraoB TeMIepaTypa
M30TEPMHUUECKOT0 MPOrpeBa B KOHCTPYKIUAX TOJIIMHOMN Oosiee 40 cM orpaHuyeHa
BenuunHou 40 °C.

8.5 Ilepudepuiinplii IEKTPONPOrpeB ClEAyeT MPUMEHSTH AJIA MpOrpeBa
KOHCTPYKITUHU TOJIUHON OoJiee 40 cM, HCTIONB3YS MOJI0COBBIE WM TUTACTHHYATHIC
ANEKTPOJIBL. ITO PyHIAMEHTHI 1101 000PY0BaHUE, MO/ KOJIOHHBI, (PyHIaMEHTHBIC
IUTUTHI, KOJIOHHBI, CTEHBI U T.I.

8.6 CKBO3HOW TIPOTPEB C TIOMONILIO TTOJIOCOBBIX WJIM IIJIACTHHYATHIX
AJIEKTPOJIOB CJIENYET MPUMEHSTh JJII KOHCTPYKUMH TommuHou a0 40 cm, a B
CJy4yae MCIoJib30BaHus 0eToHa ¢ JobaBkamu — 10 60 cm.

8.7 JlnmuHy CTEp)KHEBBIX DJIEKTPOJIOB, YCTAHABIMBAEMBIX B OETOH,
HEOOXOJAMMO TPUHUMATh C TaKUM pacyeToM, 4YTOObl OHU BBICTyHAIM HaJ
YTCTUIUTENIEM BEPXHEW TOBEPXHOCTH KOHCTPYKIIMA WM TIPH WX YCTaHOBKE
TOPU30HTAJIBLHO BBICTYNAIM 3a Tpeaensl omnanyOoku Ha 8§ — 10 cm jans
MOIKJTFOYCHUS TOKOIIPOBOISIINX TIPOBOIOB.

8.8 B mpouecce OGeToHMpOBaHUS HEOOXOAUMO OOpaliaTh BHUMaHHUE Ha
COOJIIOJIEHNE TPOSKTHOW TOJIIUHBI 3aIUTHOTO CJIOS, COXPAHEHUS TOJIOKCHHUS
AMEKTPO0B. TpedyemMoe pacCTOSIHME JOCTUTACTCS TPUMEHCHHEM CICITHATBHBIX
MJIACTMACCOBBIX ~ M30JIATOPOB, 3aKpEIUIIEMBIX HA apMarype JO0 Hadaia
o6etonnpoBanus. [Ipu mporpeBe OTKpHIThIE MOBEPXHOCTH OETOHA JIOJKHBI OBITH

YKPBITEI THAPOU3OIAIUOHHBIM MAaTCPHUATIOM, a IIpU HCO6XOI[I/IMOCTI/I N YTCILJICHEI.
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8.9 VYaenbHas »snekTpuueckas MOIIHOCTb, TpeOyemas Ha OTAEIbHBIX
dTarnax 3JIeKTPONPOrpeBa sl MOACPKAHUS 3aJAHHOTO PEXKIMA, OTPEACISIETCS 10
cieayomuM hopmynam [5]:
Ha MEePHOJ MOIbEMA TEMIIEpaTyPhI
P_=P,+P,+P _$67Y6 Vion
n = P TES 3600 53)

+ Z(Coni "Yoni 'Soni)' Mon 'Vnoz{ " aHpI/IB 'Mn '(t6.H.+tI/13 -2- tH.B.)
3600-2 1000-2

Ha nepuoa U30TCPMHUICCKOTO IIPOrpcBa

P = k- Opus Mr[ ’ (tm -tH.B.)
o 1000

-0.8, (54)

rne P, — MOIIHOCTB, HEOOXO0qMMast IJIs pa3orpeBa oetona, KBT/MS;
1

P2 — MOIIHOCTB, HGO6XOI[I/IM351 I pa3orpeBa OHaJIY60‘{H0ﬁ CHCTCMBEI,

kB1/™M3;

P3 — MOIIIHOCTB, HCO6XOI[I/IMa$I A1 BOCIHIOJIHCHHA  TCILJIOIIOTECPL B

OKpY’KaIOLIyI0 Cpely B Ipolecce pasorpesa 6etona, KBr/m3;

0,8 — MOIIHOCTH, SKBUBAJCHTHAS TEIUTY, BBIACISIOMIEMYCS 3a BpPEMsI
IPOrpeBa BCIIEACTBUE DK30TEPMHUH LiEMEHTa, KBT/M°,

8.10 Tlpumep pacuéra mapaMeTpoB JIESKTPONPOrpeBa OETOHA MPEACTABICH
B NpuiiokeHuu [

8.11 B memsax coOmrogeHusi TpeOOBaHW OXpaHbl TpyJda W TEXHUKH
0€30MacHOCTH B CHIPYIO TIOTOAYy M TIPH CHJIBHBIX CHEromajax He Cleayer

MIPOU3BOIUTH IECKTPOIHBIN IPOTpeB O€TOHA HA OTKPHITOM BO3IyXe€.

9 O0orpeB 0eTOHA MOBEPXHOCTHBIMU HATPeBaTEISIMH

9.1 CymHocTs MeTOJa 3aKJIo4YaeTcs B TOM, 4YTO BbIAEIsEeMas
AJIEKTpOHArpeBaTEISIMU TEIUIOBAasi SHEPIUsl TepeaeTcs B MOBEPXHOCTHBIE CJIOU

OeToHa WK onaayOKH MyTEM TEIJIONPOBOIHOCTH.
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9.2 B xauecTBe MOBEPXHOCTHBIX HarpeBaTeliell MPUMEHSIOTCA TpyOuaTbie
anektpoHarpesarenu (TOHbI), rperomue npoBoga u kabenn, rMOKUE TKAHEBBIE, B
TOM YHCJIC YTJIEPOJIHBIC TKaHW W JIEHTHL [Ipm cooTBeTCTBYyIOIEM 00OCHOBAaHWHU
BO3MOXXKHO TIPUMEHEHHE HECTaHJApTHBIX HarpeBaTeliel, W3TOTOBICHHBIX W3
NPOBOJIOKA  (CTaJIbHOM, HHUXPOMOBOM H JZIp.) C BBICOKUM OMHYECKHM
COIIPOTHBIICHUEM, a TAKXKE CeTYaThle, INIACTUHYATHIC U JIp.

9.3 I'peronue mpoBoga W Kabemu ClemayeT yCTaHABJIMBATh BIUIOTHYIO K
nanxyoe. BricokoremmneparypHple HarpeBatenu Thma 1OHoOB wmoryt ObITh
YCTaHOBJICHBI KaK BIUIOTHYIO K mMaiy0e, Tak MU Ha PACCTOSHUU OT HEE, €CIIHU ITO
1o3BoJisAeT KOHCTpYyKuus TOHOB.

9.4 Pacuér OCHOBHBIX HapaMETpPOB IOBEPXHOCTHBIX HarpeBaTesieit
CBOJIUTCS K OTIPECIICHUIO:

— Ko3(ppuIreHTa Temonepeaaun orpaKkIeHUs] KOHCTPYKIIHIA;

— YAENbHON MOIIHOCTM B 3aBUCUMOCTU OT PACUETHOM TEMIEPATyphI
Hapy>KHOTO BO3/yXa;

— ONTHMAJBHOTO IlIara HarpeBaTesied Ha MOBEPXHOCTU KOHCTPYKLHN B
3aBHCHUMOCTH OT TpeOyeMo#l yAEeNbHON MOIIHOCTH W TPHUHSTHIX JOMYCTUMBIX
NepernajoB TEMIIEpaTyp.

9.5 VYnaenbHas MOIIHOCTh TOBEPXHOCTHBIX HarpeBaTeliel OIpeaessioT
cineayromum obpaszoM. Ilo ¢popmynam pasnena 8§ paccuuThHIBACTCS MOIIHOCThH Ha
MEpHOJ] MOABbEMA TEMIEPATypPhl W M30TEPMHYECKOro mporpea (kBrt/m3).
[TockonbKy OrpakJeHue KOHCTPYKIIUU MPOSKTUPYETCS ¢ YIETOM KOHAYKTHBHOTO
TeruiooOMeHa Ha MOBEPXHOCTH, MOJTy4YeHHbIE 3HaueHus P, u Py, yBenmuuBarT B

1,3 paza. Takum oOpa3zoMm, ompejeneHne TpeOyeMon yAeIbHONH MOIIHOCTH

2

Harpesareneil Ha 1 M° OrpakieHWs B MEpHOJ] MOABEMA TeMmeparypel P)*

M30TEPMUYECKOTO BhIICP)KUBaHUs P}, ocyImecTBisercst no Gopmynam:

1,3-P, -V
F

OII

Py = : (55)
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oyt L3PV
u3 F

OI1

(56)

10 KonBeKTHUBHBI 000TpeB

10.1 KoHBEeKTHUBHBINA 000TPEB — 3TO YCKOPEHHUE TBEPACHUS OETOHA 3a CUET
TEIUIOBOTO MOTOKA, MOJIABAEMOTO B 3aMKHYThIM O0BEM (TEILISAKU, TOHHEb U T.I1.).

10.2 OTKpbITHIE BEPTUKAJIbHbBIC MOBEPXHOCTH 3aKPBIBAIOTCS
TEIJIOM3O0JIAIIMOHHBIMU  IITOPaMU M B OOpa30BaHHBIA 3aMKHYTHIM 00BEM
YCTAaHABJIIMBAIOTCS  TeruioreHeparopsl. llepemavya  TemaoBOW  SHEpruM  OT
TEIUIOreHEpPaTOpa K MOBEPXHOCTH KOHCTPYKIUMU OCYIIECTBISETCA KOHBEKIUEH.
HarpeB BHyTpeHHUX CIOEB KOHCTPYKLIUM MTPOUCXOIUT 32 CUET TEIIOMPOBOJHOCTH
OeToHa.

10.3 MeToabl KOHBEKTHBHOTO 00OTpeBa KIaCCU(PHUIIUPYIOTCS MO CIOCO0y
MOABE/ICHUSI TEIJIOBOTO MOTOKA K MPOTrpeBaeMOM KOHCTPYKIUM: TPaTUIIMOHHBIN
KaMepHbIN 000TpeB, KaMEpHBIA 000TPEB C BO3AYXOBOJIaMU, KAMEPHBINA MPOTPEB C
PUONATyOOYHBIMH IITOPAMH.

10.4 TIlpum TpagWIIMOHHOM KaMepHOM OOOTpeBE TEIJIOBOM IOTOK OT
TEIJIOTeHepaTopa HamMpaBseTCs B 3aMKHYThI OOBEM H jJaliee, BCIEICTBUE
KOHBEKTHMBHOI'O  TEIUJIOOOMEHA,  MPOUCXOJUT  HAarpeBaHue  BHYTPEHHUX
MMOBEPXHOCTEN KOHCTPYKIIUH.

10.5 TIlpu oOorpeBe ¢ BO3AYyXOBOAAMH TEIJIOBOM TMOTOK  OT
TeIUIOreHepaTopa IMOCTyMaeT B pachpeieiauTe]b U Jajee B BO3JIYXOBOJHI,
MOJAIONIME TEIJIOBOM MOTOK IO TEPUMETPY BO3BOJUMBIX KOHCTPYKIIUU.
Bo31yx0BOABI M3rOTABIMBAIOTCS U3 NMPOPE3UHEHHON TKaHU. I co3mMaHus CTpyu
ropsiuero Bo3yxa no JIJIMHE OHU JOJDKHBI UMETh OTBEPCTHSI.

10.6 TIpu obGorpeBe ¢ mpuONaTyOOYHBIMU IITOPAMH TEIUIOBOM MOTOK OT
TeIJIoreHepaTopa IOCTyMaeT B 00JIaCTh, OTPAHUYCHHYIO TEIIOU30JIUPYIOLEH

IITOPOM Y MOBEPXHOCTHIO OeTOHA (0maayOKn).
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10.7 UcTtouyHukaMu TEIJIOBOM SHEPTHH MOTYT OBITH 3JEKTpOKaIopudepsl,
JU3EIbHBIE  TEIUIOTCHEPATOphl  MPSAMOTro  (HEMpsSMOTO) HArpeBa, Ta30BbIC
HarpeBaTend M T.I. OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKA HCTOYHUKOB
TEIIJIOBOM SHEPTHH JIJIs1 KOHBEKTUBHOTO 000TpeBa MPUBEICHBI B IPUIOKEHHUH /] .

10.8 BwiOop mnapamMeTpoB TEXHOJOTMM KOHBEKTMBHOIO 00OrpeBa
OCYUIECTBJISIETCSI Ha OCHOBE TEIJIOBOrO OallaHca SHEPIruH, BbhIpaOaThIBAEMOM
TEIJIOTEHEePATOPOM, U TETLIOTIOTEPb.

10.9 MomHoCTb TeroreHepaTopa onpeaesieTcs: U3 yCIOBUS:

QTerm 2> Qorp + QI/I + QH.O + QH.6; (57)
rie Qorp — MOTEPH TEIIA UEPE3 HAPYKHBIE OTPAKIACHMUS;

Qu — pacxop Temia Ha IPOTrpeB HHPUIBTPUPYIOIIETOCS Yepe3 OTPaKICHHEC
BO3/1yXa;

Quo — pacxoj Tella Ha HarpeBaHWE MOBEPXHOCTH KOHCTPYKIMH (IIMTOB
OIaayoKH);

Qu.6 — pacxo] Teria Ha MporpeB OETOHA.

10.10 IMTorepu Temuta yepe3 HapPYKHBIC OTPAKICHUS:

Qorp =Z [(ti—twi) - ni - Fi - Bi]/ Ry, (58)
rae t — pacu€THas Temiieparypa BO3yxXa BHYTPHU TEIUISIKA, TOHHEJIS,

tyi —TeMmeparypa Hapy»KHOIO BO3[yxXa IPU pacy€re TEIUIONOTEPh Yepe3
HapYy>XKHBIC OTPKICHUS TOHHENS WM TeMIeparypa Bo3ayxa 0ojee XOJIOTHOTO
MOMEIICHHS MPU pacu€Te TEIJIONOTePh Yepe3 BHYTPEHHUE OTPAXKICHHUS,;

Ni — KO3 UIUEHT, YIUTHIBAIOMNN (PAKTHUECKOE TOHMKEHHE PaCUETHOU
pasHoctu Temmeparyp (i — ty) IS orpakacHUi, KOTOpbIE€ OTIEISIOT
o0orpeBaemMoe MOMENICHHS OT He 000TPEBAEMBIX;

Bi — k03(pPULMEHT, YIUTHIBAIOIIUI TOTIOJHUTENbHBIE TOTEPU TEIIa Yyepe3
OTpaXKJICHUE;

Fi — momane orpaxxaeHus;

Ri — compoTtuBiieHne Teronepeaavye orpaskaeHusl.

10.11 ITotepu Temna B TeIUIAKe (TOHHENE) Ha HArpeBaHUE HAPYKHOTO

BO3]lyXa, MOCTYMAIOMIETO B Pe3yJibTaTe MH(PUIBTPALIUU YEPE3 OTPAKICHUS:
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Qu=1Po- G- cs- (tri —tui), (59)
rie G — MPOM3BOIUTENIEHOCTh BEHTHIISITOPA TEIIOTEHEPATOPA;
Cs — MaccoBasi TEITIOEMKOCTh BO3TyXa;
Bo — KOd(PUIMEHT, YUNUTHIBAIOMNNA OMOJHUTEIILHBIC TMOTEPH TEIUIa B
KOHTYpE MpU HHPUIBTPALIMU Yepe3 OTpakKACHHUE.

10.12 Pacxon Teruia Ha HarpeBaHHWE MOBEPXHOCTH KOHCTPYKUMH (IIIMTOB

OTaTyoKn):
Quo. = Vo Co po- U= (tom — o), (60)
rnie C, — ynaenpHas TEIUIOEMKOCTh MaTepHalia BHYTPEHHUX IIUTOB
ornanyoKu;

Vo, Po — COOTBETCTBEHHO 00BEM U TJIOTHOCTH MaTepHalia OnaiyoKu;

U — cpenHsig o o0beMy OTHOCUTENIbHAS TeMIIEparypa,

tox., fox. — COOTBETCTBEHHO HavYaJIbHAsl U KOHEUHAs TEMIIepaTypa OMaIyOKH.

B cnywae, korma OETOH YKJIAJIbIBA€TCSd B YXKE HarpeTyr0 ONaIyOKy
BeUIUHY Qy 0. MOXXHO HE YUHTHIBATH.

10.13. Pacxon Tema Ha HarpeBaHue OETOHA, YIOKEHHOTO B OMATyOKYy:

Qus. = V- Cs - v5 - (tou. — to.c)- (61)

10.14 Tlpumep pacuéra TmapaMeTpOB KOHBEKTMBHOIO  MpOTpEBa
IIPEACTABIIEH B pWJIokeHnH E.

10.15 Ilpm  KOHBEKTHBHOM  o00OTrpeBe  CIeayeT  COOJII0aaTh
HUKETIPUBEICHHBIC TPEOOBAHMS OXPAHBI TPYa U TEXHUKH 0€30MaCHOCTH.

10.15.1 TI'oprouee 1j1si 3aMpaBKU >KUJIKOCTHOTO TEIJIOTEHEpaTopa JOJKHO
XPaHHUTHCS B OTNIEITLHOM TOMEIICHUU, 000PYIOBAHHOM TEPBUYHBIMU CPEIACTBAMU
MOXKAPOTYIIEHUs. 3ampaBKa TOPIOYNUM MTPOU3BOAUTCS TOJIBKO MPH BHIKITIOYCHHBIX U
00s13aT€IbHO OCTBIBIIMX JBUTATEISAX. BBIMOJHAIOT 3ampaBKy TOJIBKO JIMIIA,
OTBETCTBEHHBIC 32 pabOTy TeIuIoreHepaTopoB. MecTa 3ampaBKu HOYBIO JIOJDKHBI
OCBEIIATHCSI TOJIBKO AJIEKTpOJaMIIaMHM WM MPOKEKTOPaMH, YCTAHOBJICHHBIMU HE
OJKe 5 M OT MECTa 3alpaBKH.

10.15.2 Tlpu ycTaHOBKE TEIJIOTEHEPATOPOB, PaOOTAIOIIUX HA KUIAKOM

TOIINIMBC BHYTpPHU HOM@H.IGHI/Iﬁ CJICAYCT BHUMATCIIbHO CICAUTD 34 BOBI[YXOO6MCHOM.
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He nomyckaercst ycTaHOBKa BHYTpPY ITOMELIEHUN KUJIKOCTHBIX TEIJIOTEHEPATOPOB

psIMOTO Harpesa.

11 MeTtox Tepmoca

11.1 Meton TepMoca XapakTepuzyeTrcss TeM, 4YTo O€ToH Halupaer
MPOYHOCTh 3a CUET COXpPAHEHHUs TeIUla, BHECEHHOIO B OETOHHYIO CMECh MpHU
MIPUTOTOBJICHUH H BBIAEISIEMOTO IIEMEHTOM IIPH €r0 TBEPACHUH.

11.2 Tlpu BbIIEPKUBAHUK KOHCTPYKIIMH METOJOM TepMoca OeTOHHas
CMECh JIOJDKHA 00Ja/laTh KaK MOYKHO OOJIBIIMM 3aracoM TEIJIOBOM PHEpPruH, a eé
COXpaHeHHEe HEOOXOAMMO Ha BCEX TEXHOJOTHYECKHX dTarax: TPaHCIOPTUPOBAHNUH,
yKJIaJKe, YIUDIOTHEHUH U TOCJIEAYIONIEM BbIICPKUBAHUM O€TOHA. BeTOHBI JOKHBI
MIPUTOTOBJISITBCS HA BBICOKOAK30TCPMUYHBIX IIEMEHTaX, KOTOpPHIE K TOMY K€
00J1a1aI0T MOBBIIIEHHBIMU CKOPOCTSIMU Ha0Opa MPOYHOCTH B pAaHHHUE CPOKHU.

11.3 Tlpumenenune MeTolla TepMOCa OTPAHUYCHO OO0JACTHIO MAaCCHBHBIX
xoHCTpyKmit (M, 1o < 6 mt), Temmeparypoii HapyxHOro Bosmyxa no — 15 °C.
[Ipn pe3koM TOHIKEHUHM TEMIIEpaTypbl HApPYKHOTO BO3AyXa HEOOXOIUMO
NPUMEHSATH MEPBI, TMPEAOTBPAIIAIINE MPESKICBPEMEHHOS 3aMOpaKHBaHUE
KOHCTPYKITUH (JIOTIOJIHUTENIbHOE YTEIJIEHUE, OTOTPEB KAKUM-THOO HCTOYHUKOM
TeIlIa).

11.4 Tepmoc pEeKOMEHIyEeTCS UCIOJb30BaTh IMPU KOMOWHHUPOBAHHBIX
METO/IaX, HApUMep, C JIOOBIMH MPOTPEBHBIMHU CIIOCOOAMH WM ¢ TPUMEHEHUEM
XUMHYECKUX J100aBOK-YCKOpUTEJIeH W TPOTHBOMOPO3HBIX. B 3TOM ciydae
BO3MOKHO BBLIEPKMBaHUE OETOHA B KOHCTPYKIHUAX ¢ My, 1o 10 — 12 ML,

11.5 IlpuMeHeHHEe TEPMOCHOTO BBIICPKUBAHUS OETOHA OMPEACIACTCS
MAaCCHBHOCTBIO OCTOHHPYEMOUW KOHCTPYKIIUH, aKTUBHOCTBIO W TEILIOBBIICIICHUEM
[IEMEHTa, TEMIEPATypol YIOKEHHOTO OETOHa U TeMIlepaTypoill HapyKHOTO
BO3/[yXa, CKOPOCTBIO BETpa U BO3MOXKHOCTBIO MOJTYYCHHS 33JaHHON MPOYHOCTH B
yCcTaHOBJIEHHbIE CpoKd. CoueTraHue HTHX (PAKTOPOB YCTAHABIMBAET 00JIACTh

NPUMEHEHUSI TEPMOCA, 3a TMpPEAeNIaMH KOTOPOW HEBO3MOXKHO OOECIEeYUTh
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3aJJaHHYI0O TPOEKTOM MPOYHOCTH OETOHa K MOMEHTY €ro pachnaiyOKd WIu
3aMep3aHusi, JUOO Jpyrue METOMAbl BbIACPKMBaHUS OETOHA OKaXyTcs Ooiee
3 PEKTUBHBIMU.

11.6 [ns yckopeHuss TBepACHHS OETOHA TMPH TEPMOCHOM  €ro
BbIIEP)KMBAHUM PAcXoJj BOAbl B OETOHHOM CMECH JIOJIKEH ObITh MUHUMAJbHBIM.
Tpebyemas ynoOOykiIaaplBA€MOCTh CMECH OOECHeuMBaeTcs IPUMEHEHUEM
CynepIiacTu(UKaTOPOB | IIIACTUDUIIMPYIONTUX T0O0ABOK.

11.7 Ilpum pacuére TEpPMOCHOTO BBIIEPKUBAHUA OETOHA OINpEAENAeTC
IPOAOHKUTEIFHOCTh OCTHIBAHUS KOHCTPYKIIMM W BEIMYMHA MPOYHOCTH OETOHA
OpU 3aJaHHBIX TapaMeTpax OrpaXIeHWs, WIM ONpeAeNseTcs BeInurnHa
Ko3(puIueHTa Teroneperayl OnadyOKd W YTEIUIMTENs, HeoOXoaumas Jis

MMOJYy4YCHUA 3aI[aHHOﬁ IMPOYHOCTHU B YCTAHOBJICHHBIC CPOKH.

12 IlpenBapurte/ibHbIH pa3orpeB 0eTOHHOI cMecH

12.1 CymHOCTh MeETOMa 3aKirvacTcss B (OPCHPOBAHHOM Pa3oTpeBe
OETOHHOMN CMecH J0 3aJlaHHOM TeMIlepaTypbl IEPEMEHHBIM 3JIEKTPUUYECKUM TOKOM,
napoM WM XUMHUYECKUMH 100aBKamH, MOCIENYIOIEN YKIaJKe, YIUIOTHEHHUH WU
JanbHENIIeM BblIEpKMBaHUN OeTOHA. B HEOOXOIMMBIX ciydasX OCYLIECTBISETCS
YTEIIEHNE KOHCTPYKLMH.

12.2 Dnexktpopa3orpeB OETOHHOW CMecH B OOJBIIMHCTBE CIy4yacB
OCYUIECTBIISIETCSl C MOMOIIBIO MJIACTUHYATHIX AJIEKTPOJOB B MPUEMHBIX OYHKEpax
(Oampsx).

12.3 OntumanbHbIM CeAyeT CUYUTaTh BpEMs pa3orpeBa OETOHHOUM cMecH B
teuenne 10 — 20 mun. [Ipu pazorpeBe menHee 10 MuH TemmepaTypa KpyHHOIO
3aMOJHUTENST OTCTAaeT OT TEMIEPAaTypbl OCTaIbHOM YacTH CMECH U PE3KO

BO3pacTaeT Tpedyemasi dJeKTpuueckas MoIIHOCTh. PazorpeB Oosbiie 20 muH,
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KpOME YBEIMYCHHsS TETUIONMOTEPh M UCHAPEHHS BJIArW, CIIOCOOCTBYET OBICTPOMY
CXBaTBIBAaHUIO CMECH.

12.4 Bynkep I 3JIEKTPOpPA30TpeBa COCTOUT M3 KOPITyCa, BBIMTOJTHEHHOTO
W3 JIUCTOBOM CTajW TOJIIMHOW HE MeHee 4 MM, IUIACTHHYATHIX SJIEKTPOJIOB,
TOKOTIOAKTIOYAIOIINX YCTPONCTB M 3aTBOPA BBITPY30YHOTO OTBEPCTHSI.

12.5 DnektpazorpeB OETOHHOM cMecH B OyHKepax OCYIIECTBISETCS B
CIIEIYIONIEH TIOCIEOBATEIPHOCTH: OYHUIIEHHbIE OyHKEpa YCTAaHaBIIMBAIOTCS Ha
MIOCTY 3JIEKTPOPa30TpeBa; aBTOOETOHOCMECHUTEIh 3a€3)KaeT B OJHY M3 CBOOOIHBIX
sT9eeK MOCTa AICKTPOPA30TPeBa, BEITPYKACT CMECh B OYHKEpa U BBIC3IKACT.

12.6 HeoOxomumasi 3IEKTpUYECKass MOITHOCTH ISl pa3orpeBa OCTOHHOMN
cMecHu B OyHKepe orpeensercs 1no Gopmyre:

_ Cs Vs (tp_tG.CM.) -K-60- Vs

3,6-10° K, -1,

P ; (62)

rae tp —3anaHHas TemiepaTypa pasorpesa 0eToHHoM cmecH, “C;

K — koadduimenT, yuuThIBaOmuii MOTEPH TEIJIa B MPOIECCE pa3orpeBa
(npuHuMaetcs paBHbIM 1,15);
Vs — 006EM GeToHa B OyHKepe, M°.

K, - koddpdunueHT  HUCHONb30BaHUS  DIEKTPOdHEPruu  (IpH

AJIEKTPOpa30rpeBe OETOHHOM cMecH MpuHUMaeTcs paBHbIM 0,95);

Tp — BPEMs Pa3orpeBa, MUH.

12.7 Tlpu mnpeaBapuTeIbHOM JJIEKTPOPA30rpeBe CleayeT coOroaaTh
HUKETPUBECHHBIC TPEOOBAHMS OXPAHBI TPYa U TEXHUKH 0€30MaCHOCTH.

12.7.1 EMKocTh 715 pa3orpeBa OETOHHOM cMecH KpoMe 3aHyJIeHHUs JI0JIKHA
OBITH JIOTIOJHUTEIbHAS 3a3eMJIEHAa MEIHBIM MPOBOJIOM ceueHHeM He MeHee 10
MM2, UIYIIUM K 3aIIUTHOMY 3a3€MJICHUIO.

12.7.2 BxiroueHue HampsiKEHUsl JOMYCKAETCs TOJBKO MOCTIE OKOHYaHUS
3arpy3Kd €MKOCTH OETOHHOM CMEChI0 M YXOJOM BCeX pabouyux 3a 3alluTHOE
orpaxzaeHue. [lpeaBapuTenbHbId 3JIEKTPOPA30IPEB OCYLIESCTBISIETCS TOJBKO B

MPUCYTCTBUH JIEKYPHOTO 3IEKTPHUKA.
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13 IlpoTuBOMOpPO3HBIE 100aBKH

13.1 BBeaeHue NpOTHUBOMOPO3HBIX 100aBOK OOECHEUMBAET COXpaHEHHE
KUAKoNW (a3l B OETOHE W YCKOpSIET €ro TBEpACHHE NPH OTPULIATEIBHBIX
TeMriepaTypax. BeTOHbl ¢ MPOTHBOMOPO3HBIMH JOOABKaMHU HPUMEHSIOTCS MpU
BO3BEJICHUM MOHOJMTHBIX OETOHHBIX U  KeJIe300€TOHHBIX KOHCTPYKIIUH,
3aMOHOJIMYUBAHUH CTHIKOB COOPHBIX KOHCTPYKIIUM.

13.2 B xkadecTBe MPOTUBOMOPO3HBIX PEKOMEHAYETCS TMPUMEHSTH
cieayroIme 100aBKH:

— HH — nutput Hatpus;

— HK+M — HUATpUT KaJIbIUsl ¢ MOYEBHHOWU;

— HHXK — HUTpUT-HUTPAT-XJIOPU KAJIbLIHS;

— XK+XH — xnopux kanbusi B COYETaHUH C XJIOPHUJIOM HATPHS;

— XK+HH — xnopu kanbiusi B COYETaHUU C HUITPUTOM HaTpPHS;

— HHK+M — HUTpUT- HUTPAT KAJIBLUS C MOYEBUHOM;

— II — moram.

13.3 Ob6mactb MIPUMEHEHUS MIPOTUBOMOPO3HBIX 100aBOK,
OPUEHTUPOBOYHbIE BEIUYUHBI TMPOYHOCTH O€TOHA C MPOTUBOMOPO3HBIMH
no0aBKkaMH, a TaKXKe HEOOXOJUMOE KOJIUYECTBO MPOTUBOMOPO3HBIX JT00ABOK
CJIEyET ONPEIEIATh B COOTBETCTBHM C PEKOMEHIALMSAMU, MPEACTABICHHBIMA B
npunoxenuu XK.

13.4 Tlpu mpuMeHEeHUH MPOTHUBOMOPO3HBIX M00ABOK CIEAyeT COOJIIOMATh
HUKENPUBEACHHbIE TPEOOBAHMS OXPAHbBI TPYAa U TEXHUKHU 0€30MaCHOCTH.

13.4.1 B cknaAckux NOMEMICHMUSIX [JIi XPaHEHUs MPOTUBOMOPO3HBIX
N00aBOK HE JOIMYCKAeTCsl KypeHUEe U MPUMEHEHUE OTKPBITOro OTHA. J0KHBI OBITh
MCKJIFOUEHBI KOPOTKME 3aMbIKaHUs U UCKPEHHE AIeKTpooOopynoBanus. Ha cknane
HEOOXOMMO TPEIyCMOTPETh HAJIWYUE MPOTHUBOMOXKAPHOIO BOJOMPOBOJA H

CPEJIICTB MOKAPOTYIICHHUS.
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13.4.2 Tlpu yxnagke OETOHHOW CMECH C MPOTHBOMOPO3HBIMH JOOAaBKaMH
HE00X0MMO 0c000€ BHMMaHHE 00paliaTth Ha UCHPABHOCThH 3JIEKTPOUHCTPYMEHTA
Y TIPOBOJIOB BBU/Y MOBBIIIEHHON JIEKTPOIPOBOIHOCTH OETOHOB € T0OaBKaMH.

13.4.3 Tlpu paboTe C HHUTPUTOM HATPUS HEOOXOJAMMO OCYIIECTBISATH
CIICYOIIE MEPOTIPHSITHS:

— CKJIaTbl IS XpaHCHHs] KPUCTAIMYECKOTO HHUTPUTA HATPHUS CICIyeT
pa3MeniaTh B OT/AEIbHBIX 3aHUAX;

— HA EMKOCTSX JIJISl XpaHEHUS U MEePEBO3KA HUTPUTA HATPUS, JODKHA OBITH
npeaynpeanTeabHas HamuCh «Sm»;

— HE JIOMYyCKaTh CMEIIMBAHWUA HUTPUTA HATPHUS C KHUCIOTAMH U COJIIMU

HMCIOIMMHA KHCJIYIO pCAKIIHIO.

14 PanHee HArpyKeHuUe

14.1 CymHOCTbh paHHETO HArpyXeHUs 3aKII0YaeTCsd B YCKOPEHUU CPOKOB
pacnialyOKd W 3arpyXeHus KOHCTPYKIMH C HCIojJb30BaHuEeM dddekta
YIPOYHEHUs CTPYKTYpbl OETOHA PAaHHETO BO3pacTa MO Harpy3KOu.

142 Crnenyer coOmomath CISAYIOIMAA TMOPSAAOK TPOSKTHUPOBAHUS
TEXHOJIOTUM 3WMHETO OETOHHUPOBAHHS C PAHHUM HArpy>KEHHUEM MOHOJUTHBIX
KOHCTPYKLIUH:

— OCYIIECTBISIETCS pa30MBKa 3/JaHWsS Ha OTambl BO3BEACHHUA U
OTIPEJICISIIOTCS BO3MOKHBIE MAaKCHMAJIbHBIE 1 MUHUMAJIbHBIE TEMITbI HATrPY>KSHUS
KOHCTPYKLIUH;

— ONpPENeNSIOTCS TEXHOJOTWYECKHUE Harpy3Kd Ha KaKIOM dTare
BO3BEJICHUS;

—  pacCUuTHIBAIOTCA 3HayeHUs TpeOyeMoil mpodyHocTH OeToHa B
KOHCTPYKITUSAX K MOMEHTY pacnaiyOKu W HarpyKeHUs;

— BbIOMpaeTcst cnocod 3WMHEro OETOHMPOBAHMS M PEKUMBI TEILIOBOU
o0paboTku OeroHa, oOecrneuMBaroIIke MOJydeHue TpeOyeMol MPOYHOCTH K

3aJaHHOMY CpPOKY IIpM MUHUMYME 3aTpar.
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143 B xauecTtBe OJTama BO3BEACHUS MOHOJUTHBIX KOHCTPYKITUN
MHOTO3TaXHBIX 3JaHUN MOXXHO pacCMaTpUBaTh OJMH 3TaX, a BEJIMUYUHY HArpy30K
OpUHUMATh B TMpefenax OJHOro HTaxa. [Ipu 3TOM y4YUTHIBAIOTCS: MEPUOJ
OmaTyOOYHBIX W apMaTypHBIX pPa0bOT; MEepuoa TOChe pacnanyOKw;, TEPHOL
BO3BEICHUS KOHCTPYKIIMM CIEAYIONIETO 3Ta)Ka; MEPUO]T OTACIOYHBIX padoT.

14.4 Tlpu ompeneneHUU HArpy30K CIEIyeT YYUTHIBaTh JaHHBIC MPOEKTA:
Maccy ONalyOKH M ONaTyOOYHBIX MPUCIIOCOONICHUN, Maccy MPUMEHIEMOro
00OpyZ0BaHUs, CXEMY MPUIIOKEHUSI HArPy30K B MEPUOJI BO3BEICHHUSI, B TOM YHCIIE
MECTHOTO JieicTBUs. Harpy3ku HE0OXOAMMO pacCUUTHIBATh C COOTBETCTBYIOIIUMU
ko3 pureHTaMu neperpy3ku U JUHAMUYHOCTH.

14.5 Pacu€THble XapaKTepUCTUKU OETOHA U apMaTyphl, UCIIOJIb3yEeMbIe IS
pacuéra TpeOyeMoi MPOYHOCTH MOHOJIUTHBIX KOHCTPYKIIMH B CTaIH BO3BEICHMUS,
cienyet npuaumathb 1o CII 63.13330 ¢ yuérom k03P dUIMeHToB yCIoBUN pabOTHI.

TpeOyemasi MPOYHOCTh OETOHA MOHOJIUTHBIX CTEH Ha YPOBHE I-TO dTaka

onpenenseTcs no popmyse:
n.
R;=a-B; N'st‘ARia (63)

r7e o — J0Ji1 MaKCUMaJdbHOW HAarpy3Kd B CTAIWH BO3BEACHUS HA HIDKHUN
T IO CPAaBHEHUIO C SKCIUTyaTallMOHHOMN (mpu  OTCYTCTBHUM JIaHHBIX
pPEKOMEHIyeTCs TPUHUMATh B 3arac npoyHocty a=0,9);

Bi — kodhduIMEeHT AONyCTUMOW  WHTEHCUBHOCTU  HArpYKEHUS,
ompenensemMbii o tadaume 14.1;

Ni — HoMep dTaxka mpu cueTe cBepxy (ni = Ny, Nw-1, ..., 1 npu i=1, 2, ..., N);

Ny — KOTHYEeCTBO ITa)KEH, BO3BOJUMBIX B 3UMHHUX YCIIOBUSIX;

N — o01Iee KOJIUYECTBO dTAKEN;

R2s — mpoekTHast MpOYHOCTH OETOHA;

AR; — BemuMuMHa TPUPOCTa TPOYHOCTH OETOHA I-r0 3Taxka C
IPOTUBOMOPO3HOM J100aBKOM 3a BpeMsl OT pacnalyOKd KOHCTPYKIUH [0

OKOHYAaHHA 3UMHETO IICPpUOJa CTPOUTCILCTBA.
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Tabnuna 14.1 — KoadduimeHTsl ”HTEHCUBHOCTH HArpyXEHUS

Koadpunment Bi npu 3navenunn Ni/N
(U1 IPOMEKYTOYHBIX 3HaYeHUH ni/N
kod(urmeHT Bi onpenenseTcs 1Mo HHTEPIOJISAIINN )
0,1u

0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
MeHee
2,00 1,82 1,67 1,54 1,43 1,33 1,25 1,15 1,06 1,00

14.6 KoanuecTBO 3TaXkei, BO3BOAMMEIX B 3UMHHX YCIIOBHSIX:
N, =k-m-t,, (64)
rae K - Koa(pdHIMEHT yBeIMUYCHHS TEMIIOB  CTPOUTECIBLCTBA  IIPHU
YCKOPEHHOM BO3BEICHUU KOHCTPYKIIHH, TPHHUMAaeMbIii paBHbiM K = 1,1;
M — TEMII CTPOUTEILCTBA C YIETOM 3UMHHX YCIIOBHH, 3Ta)XeH/MeCHII;
Tw —  HPOAO/DKUTEIBHOCTh  3MMHEr0  IEpUOoJa  CTPOUTENIBCTBA,
ornpeaesieMas 0 CpoKaM Hadaia paboT, MECSIICB.

14.7 Ilpu Temne BO3BEICHUSA:
0,7-N
p- Tw

H€O6XOI[I/IMO IMPUMCHATL IMPOTHUBOMOPO3HBIC I[O6aBKI/I C OCJIbKO YMCHBIIICHHUSA

m>

(65)

sHEpro3arpaT U MPOJOKUTEILHOCTH TEIUIOBOM 00pabOTKM OETOHA CTEH HIKHHMX
dTaXKen (R| > 0,7'R28 )

14.8 Tlpu paHHeM Harpy>KeHHH MOHOJIUTHBIX >KENE300€TOHHBIX ILTUT
NEPEeKPbITUM, 3alIeMJIEHHBIX [0 TPEM WJIM YEThIpEM CTOpOHaM, TpeOyemas
NpoOYHOCTh OeToHa R mpu HCMoOIb30BaHMM MPOTHUBOMOPO3HBIX J00ABOK HWITU
NEPEONUpPaHUN TMEPEeKPHITU Ha WHBEHTAapHbIE CTOMKM JOJDKHA NPUHUMATHCS
PaBHOM:

pu pacrnanyOke B HEHarpy>KeHHOM COCTOSIHUM B TpeJieax

(0,16+0,19-InL) - R,5 <R <(0,20+0,22-InL) - R, (66)

Opy  TEXHOJOTMYECKOM HarpyeHuu ypoBHeM Harpy3ku g0 0,9 or

E)KCI'[J'IyaTaHI/IOHHOﬁ

(0,25+0,22-InL) - R, <R <(0,35+0,22-InL) - R, (67)
rae L — nponér nepexpuiTus, M.
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14.9 BpluucneHHble 3HAYEHUS TPOYHOCTU JOJDKHBI  yIOBJIETBOPSTH
YCJIOBHIO:

R; 2max{R, ;R ..} (68)

Kp’

rne Ry, — MuHUManmpHas K MOMEHTY 3aMep3aHusi (KpUThdeckas)
MIPOYHOCTh O€TOHA, onpeaesiemas rno tadnuue 17.1;

Rioc — mpouHocTe OeTOHa U3 pacu€ra Ha MECTHOE JEHCTBHE
TEXHOJIOTHUECKUX HArpy30K, OmpesenseMas COTJIacCHO KOHKPETHOH TEXHOJIOTHUH
pabor.

14.10 Ilpu paHHeM HArpy>K€HWH MOHOJUTHBIX KOHCTPYKIIMUA CTE€H U
MEPEKPBITHIA, BO3BOJUMBIX B CIMHOM ITUKJIC, METOILI 3MMHETO OCTOHHUPOBAHMSI
JOJKHBI HA3HA4YaThCsl C YYETOM TPEX BO3MOXKHBIX CIIy4aeB COOTHOIICHUS

TpeOyemoll mpoyHocTu cTeH Rer M mepekpbithii Rpep Ha pa3auuHbIX 3STanax

BO3BEICHHU:
1) Rer < Ruep; (69)
2) Rer = Ryep; (70)
3) Rer > Riep. (71)

14.11 Tlpu BO3BEJAECHUU CTE€H U TEPEKPHITUN pa3lieTbHO, HANpPUMEpP, B
KPYMHOIIUTOBOM omnanyOke, cooTHomeHus 1. 14.10 He BAUSIOT HAa BBIOOpP METOIA
3uMHero OeToHupoBaHus. [Ipu Bo3BeeHNWU CTEH W MEPEKPHITHI B €IWHOM IIHKIIC
(B 00BEMHO-IEpecTaBHOM  omaiayOKe) METOABl 3UMHEro OeTOHMPOBAHMS
PEKOMEHYETCSl MPUHUMATh ¢ YIETOM YKa3aHHBIX COOTHOIICHHWH MPOYHOCTH CTEH
Y TIEPEKPBITUM.

14.12 HauGonwmuit pecypcocoeperaromniuii 3PekT oT yCKOPEHHSI CPOKOB
pacnalyOK W 3arpyKEHUsT MOHOJUTHBIX KOHCTPYKIIMH JOCTUTAeTCs TIpH
UCIIOJIb30BaHUU METOJOB, 00ECIEUMBAIOIINX Pa3/IeIbHOE TEIJIOBOE BO3JCHCTBUE
Ha CTEHBl M TIEPEKPBHITUA U, CIEJOBATEIbHO, Pa3IUYHBIE COOTHOIICHUS WX
pacnamyO04HON MPOYHOCTH.

14.13 Tlpu paHHeM Harpy>K€HHMH MOHOJUTHBIX KOHCTPYKIUI TpeOyemble
COOTHOIIIEHHSI MPOYHOCTH CTEH W MEPEKPHITUH, BO3BOJAUMBIX B €IMHOM IIHKJIE,

JOJIXKHBI o0ecrneynBaThCs HAa3Ha4YCHHUECM pa3HHqHOﬁ MMPOJOJIKUTCIIBHOCTU
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TEIUIOBOM 00pabOTKM W Ha3HAUYCHUWEM pa3IU4YHON TeMIlepaTypbl TEIIOBOU
00paboTKH.

14.14 Tlpumep pacuéra mapaMeTpOB paHHErO0 Harpy>KEeHHs MPEACTaBIICH B

npuinoxenuu M.

15 KoHTpoJIb MPOYHOCTH O€TOHA

15.1 KoHTpoJib MPOYHOCTH OETOHA OCYIIECTBISICTCS MO TEMIepaTrype u
BPEMEHU €r0 BBIICPKUBAHUS.

N3mepenne Temneparypbl O€TOHA OCYIIECTBISETCS PU TOMOLIU TEPMOIIAp
(XpOMeIb-KOIIENEBbIX, XPOMEIIb-aJIOMENIEBBIX U TOMY MOJ00HOE), TEPMOMETPOB,
OUPOMETPOB WJIM TEPMOJATYMKOB C THepenadel uHpopManuu O TeKylel
TeMIiepaType O€TOHa B HM3MEpUTENbHBIA MpuoOop. llepemaya maHHBIX MOXET
OCYILIECTBISATHCS MPOBOJHBIM MM O€CpOBOJIHBIM criocoOoM. Kananbl nepenaun
JaHHBIX U caM MpHOOp AOKHBI UMETh JOCTATOYHYIO MOMEXO3aIIMIIEHHOCTh OT
AIEKTPOMAarHUTHBIX 1763 %4 (950707 IIPOTPEBOYHOTO 000pyI0BaHUS. He
PEKOMEHIYETCsl NPUMEHATh TEPMOMETPHI (CIIMPTOBBIE, PTYTHBIE W T.II.) TNpHU
KOHTpOJIE TeMIlepaTrypsl B MaccuBHBIX (M, < 5 M) u cpennemaccuBHbIX (M, =
5...10 m!) KOHCTPYKIMAX, a TakKe B KOHCTPYKLIHMAX IFHO0OM MACCUBHOCTH IIPU
UCTIOJIb30BaHUH JICKTpOoTepMO0OpaboTku [6, 7, 8].

15.2 JlomyckaeTcsi OCYIIECTBIISATH HEPa3pyIIAONINN KOHTPOJb TEKYIICH
MpOYHOCTH MajomaccuBHBIX KOHCTpykuuid mo 'OCT 22690, TOCT 17624 npu
(bakTHUUecKol TMOJOXKUTETBbHON Temmneparype OeToHa B MeCTaxX IPOBEACHUS
u3MepeHun. Ilokazanus NpoYHOCTH, MOJTYYEHHBIE [P HYJIEBOW U OTPULIATEIILHON
dakTuyeckoil TemmepaType OeTOHa B MecCTax TMPOBENEHUS H3MEPEHUH,
UCITIOJIb30BaTh MPU OCBUAETEILCTBOBAHUM M IPUEMKE KOHCTPYKIUHU 110 MPOYHOCTH
0eToHa He JOIyCKaeTCsl.

15.3 [Ipumenenue uuppoBBIX TEPMOMETPOB C BO3MOXKHOCTHIO CUMTHIBAHUS
uH(pOpMaIMU TPU KacaHUU K HEMY H3MEpPUTEIBHOTO Mpubopa U MUPOMETPOB

BO3MOYKHO TOJIBKO IS MAJIOMACCUBHBIX KOHCTPYKIi (M, > 10 m-1).
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15.4 Omnpenenenue TeKylell MNPOYHOCTH OETOHA MO KOHTPOJBHBIM
oOpa3iam, TBEpPACIOIIMM B TEX K€ YCJIOBHUAX, UYTO M KOHCTPYKLHUSA, HE
JIOTTyCKaeTCsl.

15.5 HHTEHCHBHOCTh H3MEPEHHUS TEMIEpaTyphl ISl JIOOBIX METOJIOB
TEpMOOOPAOOTKHU U ITAOB BBIAEPKUBAHUS JOJDKHA OBITh HE pexke 1 pasa B 3 yaca.
OKoOHYATEIbHO MPUHATOE 3HAYEHHE WHTEHCHUBHOCTU WM3MEPEHUM YKa3bIBa€TCs B
TEXHOJIOTUYECKOM KapTe (MPOEKTe MPOU3BOJACTBA padboT). DuKcanus BpPEeMEHU
U3MEPEHMS OCYILECTBIISIETCS ¢ TOYHOCTHIO 10 10 MUHYT.

15.6 Jlo madana OGeTOHHPOBAHUS TEPMOMApPhl M MPOBOJA TEPMOJATIYHKOB
MPOKJIAJIBIBAIOT BJAOJL apMaTypbl B HaubOojee Oe30MacHbIX MECTax, HampHuMmep,
Mexay omnanyOkoil u apmarypoil. KoHIBI TepMomnap M TEpMOJATUUKHU CIIETYET
3alTUTUTD oT AIIEKTPOMArHUTHBIX TIOMEX, BO3HUKAIOIINX npu
aeKTpoTepMooOpadboTke Oerona, mpu momomu IIBX TpybGok. Kpemnenue
IIPOBOJIOB K apMaType OCYILECTBISIOT OTPE3KaMH MOJUIIPONMICHOBOTO IIIarara
WM MATKOM BA3aJBbHOM ITPOBOJIOKM JUAMETPOM HE MeHee 1,2 MM ¢ KOHTpoJieEM
OTCYTCTBHSI MOBPEXKICHUS M30JSUUU MpoBoa0B. Kpemnenue npousBoautcs 6e3
CWJIBHOTO HAaTSOKEHUS. YCTAaHOBKY LHM(POBBIX TEPMOMETPOB Ha oOmnaimyOke
OCYILECTBISIOT KOMIUIEKTHBIMU (PUKCATOPaAMHU.

15.7 TlonydeHnHble 3HAYEHUSI TeMIepaTyp OCTOHA U BPEMEHHU UX 3aMEpPOB
UCIIOJIB3YIOT JUIsl pacuera TeKylled MNpoyHocTh OeroHa. Pacyérel Moryr ObITH
BBITMIOJIHEHBI CIIEAYIOIUMU METOJaMU:

— 10 TeMIepaTypHBbIM rpaduKam;

— TI0 3pesIoCTH OETOHa;

— 10 AaHAIUTUYECKUM 3aBUCUMOCTSIM.

15.8 Pacyér mpoyHOCTH MO TeMMepaTypHbIM TpadukaM MOXKET ObITh
PEKOMEHJIOBaH [UIsl KOHTPOJISI TEKyIIed MPOYHOCTH OETOHAa Ha CTPOUTENBbHBIX
IUIOMIAIKAX.

He gnomyckaercs BbINONHATH pacyeTr 1o rpadukam i OeToHa

HECOOTBETCTBYIOLIETO COCTABA, Ja)Ke €ClIU IpauK B3AT U3 JF000r0 HOPMAaTUBHOI'O
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JIOKYMEHTa U OTHOCUTCA K Kilaccy OeTOHa, aHaJOTWYHOIO MPUMEHSEMOMY Ha
CTPOUTEJIBHOW TUIOIIAKE.

[Toctpoenue rpaduka HabOpa MNPOYHOCTH JOJDKHO OBITH BBIMOJHEHO
nabopaTopueld  MOCTaBIIMKAa O€TOHAa WM  CTPOMTEIBHOM  JabopaTopuei
NOJPSATYNKA B CIICHUATBHBIX KIMMaTH4YecKuX Kamepax. [Ipu noctpoenun rpaduika
HEO0OXOAMMO PKCIIEPUMEHTAIBLHO MONYYuTh n3oTepmsl aig 10, 20, 40, 60 u 80 °C
BbIIEP)KUBaHMsI OETOHA.

[Ipumep pacuéra npoyHOCTH 10 TpaduKaM MpeacTaBieH B npuioxenuu K.

15.9 Pacuér npoyHOCTH 10 3peNIOCTH OETOHA SBIISICTCS HAUMEHEE TOYHBIM
u3 Bcex MeTofoB. OIHAKO M3-32 CBOEWU MPOCTOTHI MOXKET OBITh NMPUMEHEH Ha
CTPOUTENBHOM IUIOIIAJKE, HO TOJBKO B KAayeCTBE OLICHOYHOI'O METO/a pacyera.
[TomydeHHBIE 3TUM METOAOM pPE3YyJbTaThl MPOYHOCTH OETOHA MCIOJB30BaTh MpPHU
OCBMJICTEIbCTBOBAHUM M TPUEMKE KOHCTPYKLMHU [0 IPOYHOCTH OETOHA He
JIOITYCKaeTCsl.

['padmk HAOOpa MPOYHOCTH AOJHKEH OBITH MOCTPOCH TOJBKO A OeToHa,
TBEP/CIOIIET0 B HOPMAJIBHBIX YCIOBHUSIX MO PEKOMEHIyeMbIM MOMEHTAM BPEMEHU
1, 3, 7, 14 u 28 cyrok. Iloctpoenne rpaduka oCyIIeCTBISIETCS JTabopaToOpHUei
NOCTaBIMKa OETOHA WJIM CTPOUTENBHOMN J1abopaTopuell JIMia, OCYIIECTBIISIONIErO
CTPOUTENBCTBO.

Pacuét npoyHocTu 6€TOHA OCYIIECTBIISCTCS CIAEAYIOIIUM 00pa3oM:

— ompeaeNsIeTcs 3pesiocTh 06eToHa, “C-yac:
m
3P6:Z(ti ‘i), (72)
i=1

— ONpeneseTCs BpeMs BbIICPKMBAHHMS OCTOHA, SKBUBAJCHTHOEC €ro
BbIIepkuBannio ipu 20 °C:

_3Ps

Tokn ™ >
20

(73)

— 1o rpaduKy TBEpACHHUs OETOHA OTKJIAAbIBACTCS IaHHBIA MPOMEKYTOK
BpPEMEHU, KOHEI] KOTOPOTO YKaXET HaM Ha MOJYyYEeHHYI0 O€TOHOM MPOYHOCTb.

[Ipumep pacuéra NpOYHOCTH IO 3PEIOCTU MPEACTABIIEH B npuiioxkenuu K.
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15.10 Pacu€T nOpoYHOCTM MO AHAIUTUYECKUM 3aBUCUMOCTSIM CaMBbIii
TOYHBIA ¥ O00JIaJaeT IMMHUPOKMMU BO3MOXHOCTSIMH, B TOM YHCJIE IO
IPOTHO3UPOBAHUIO TIOBEJICHUS OeroHa. Pexomenayercs PUMCHSTh
CHEIUAIN3UPOBAHHOE MPOTPaMMHOE obOecredeHrne (cM. pasfen 19 HacTosmero
CTaHJapTa).
[TpouHOocTh O€TOHA BBIIEPKUBAEMOTO MPHU PA3TUYHBIX 3Talax TBEPACHUS
(Hanmpumep, MOABEM TEMIIEpaTyphbl, W30TEPMHUYECKAs BBIICPKKA, OCTHIBAHUE)

omnpenensercs no Gpopmynam pasuena 6.

16 HopmupyeMble moka3arejn NPOYHOCTH 0eTOHA

16.1 Omnenky npouHoctu Oetona corimacHo ['OCT 18105 crnenyer
IPOBOJNTH CTATUCTHYECKHUM METOJOM C YYETOM OJHOPOJHOCTH OETOHA II0
IPOYHOCTH.

16.2 Ilpu TBepaeHuM OETOHA B 3MMHUI NIEPHO/] €0 MPOYHOCTH OIEHUBAIOT
B IIPOIIEHTaX OT TpeOyeMoi MPOYHOCTH OeTOHa B MPoeKTHOM Bo3pacte (% oT Rag).

16.3 TIlonmyuyeHHble Ha CTPOUTEIHHOM IUIONIAJIKE 3HAYEHUS TEKYIIeH
MPOYHOCTH OETOHA JOJDKHBI OBITh COMOCTABICHBI C HOPMHUPYEMBIMU 3HAYCHUSIMHU
MIPOYHOCTH, YKa3aHHBIMH B TEXHOJOTMYECKHX KapTax (IIPOEKTaxX IMPOU3BOJCTBA
pabor).

16.4 B xauecTBE HOPMHUPYEMBIX 3HAYCHUN MOTYT BBICTYIIATh:

— IPOMEKYTOYHASI TPOYHOCTH;

— KPUTHYECKast TPOYHOCTH;

— pacniayOo4Hasi MPOYHOCTb;

— IPOYHOCTH MPHU TTOITAITHOM 3arpy>KEHUU;

— (paKTUYIECKHI KJTacc TI0 MPOYHOCTH Ha CKATHE.

16.5 3HaueHuss MPOMEKYTOYHON MPOYHOCTH OTCYTCTBYIOT B HOPMATHUBHBIX
JOKYMEHTaX U MPUHUMAIOTCS MPHU pa3pabOTKe TEXHOJIOTHUYECKUX KapT B KaueCTBE
OpueHTHpa Ui mpousBoAuTens paboT. Hampumep, MOXeT yKa3bIBaThCS

MNpOMEIKYyTOYHAA IPOYHOCTHb, KOTOPYIO JOJDKCH AOOCTHUYb OeToH K KOHIY
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OIPEICIICHHOTO dTama BBIACPKUBAHUS (MOIBEMA TEMIIEPATYPhl, U30TEPMHUECKON
BBIIEPKKU M TOMY TTOJI00HOE).

16.6 3HavyeHUsT KPUTHUECKON MPOYHOCTH OETOHOB MPUHUMAIOTCSL COTIACHO

tabmuie 16.1.

Tabnuna 16.1 — 3HayeHuss KPUTHUECKON MPOYHOCTH OETOHOB

Ne

/i [Tapamerp Bennuuza napamerpa

beron 06e3 NPOTUBOMOPO3HBIX J00aBOK IS
KOHCTPYKIUH, 3KCIUIyaTUPYEMBbIX BHYTPH 3JIaHMM,
1 | dynnamentoB o/ o0opynoBaHue, He | He menee 5 MIla
MOABEPTaAIOIIUXCA JUHAMHUYECKUM BO3ACHCTBUSAM,
MOA3EMHBIX KOHCTPYKLUN

beron ©0e3 mHPOTHBOMOPO3HBIX H00ABOK ISt
KOHCTPYKLUH, T0ABEPralonmxcsi arMochepHbIM
BO3/JCICTBUSIM B Ipoliecce HKcIulyaTanuu, npu | He  menee, 9%  mpoekTHOI

o | Kiacce beToHa IPOYHOCTH
B7,5....B10 50
B12,5...B25 40
B30 u BbITIIE 30
3 CamoymnotHsironuiicss 6eton npu kinacce B30 u | He wmenee 25 % mnpoekTHOU
BBIIIIE IPOYHOCTHU
beroH  KOHCTpPYKIMM, MOJABEpPrarouIuxcs  I0
OKOHYAHUU BbIJICP)KUBAHUS MEPEMEHHOMY
3aMOpPa’KUBAHHUIO u OTTaNBaHHIO B
4 | BOTOHACHIIIEHHOM COCTOSIHUHU wm | He wmenee 70 % npoexkTHOMH
PACIOJIOKEHHBIX B 30HE CE30HHOIO OTTAaWBaHUA | IPOYHOCTH
BEYHOMEP3JIBbIX TPYHTOB MPH YCIOBUH BBEACHUS B
0ETOH BO3yXOBOBJIEKAIOIIUX M Ta3000pa3yroIIMX
ITAB
betoH ¢ mpoTHUBOMOPO3HBIMH T00aBKaMH He wmenee 20 % mpoexTHOM
MIPOYHOCTHU K MOMEHTY
5 OXJIQKICHUA OeToHa 1o
TEMIEPaTypPHI, Ha  KOTODPYIO

pPacCUUTaAHO KOJIMICCTBO 21063BOK

16.7 PacniamybouyHasi npoYHOCTH O€TOHA ONPEIEISIeTCS:

— JUIsl BEPTUKAJIBHBIX MOBEPXHOCTEH HEHArpy>XeHHBIX KOHCTPYKIUN —
OpPraHU3alMOHHO-TEXHOJOTMYECKON JOKYMEHTALUEN;

— JJIsL  OCTAJIbHBIX CJIYy4aeB — OPraHU3ALMOHHO-TEXHOJOTHYECKOU

JIOKYMEHTAIMEN U COTJIACOBBIBAETCSA C MPOEKTHOM OpraHu3aluei.
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PacnanybouHass mOpOYHOCTh JOKHA OBITH HE MEHEE KpPUTHYECKON
IPOYHOCTH OETOHA.

16.8 3arpyxeHne KOHCTPYKIIMHM PAcUETHOH HArpy3KO#l IOIMycKaeTcs Mpu
noctrxeHnn 6etoHoM He MeHee 100 % mpoeKTHOM NpOYHOCTH.

16.9 daxTtuyeckuii Kiacc MO MPOYHOCTH Ha CKaTHE OMpeaeseTcss Ha
OCHOBE CTATUCTHYECKOW OOpabOTKM 3HAYCHWH TEKyIled NPOYHOCTH OETOHA B
IPOEKTHOM BO3pacTe, OMPEACNICHHBIX B Pa3HbIX TOYKAX OJHOM KOHCTPYKIIUU.
dakTryecKkuii Kacc 1Mo MPOYHOCTH Ha C)KaTUE MPUHUMAETCA C 00ECTICYeHHOCTHIO

95 %, a ero 3HaYeHHs JTOJLKHBI cooTBeTCTBOBATH BeimunHaM ['OCT 26663:

B,=R,, -(1-1,64-V), (74)
m
2R (75)
SN

KoaddumumenT Bapuarum npoyHoct 0€TOHA onpeaessercs no Gopmyse:
R (76)

CpenHexkBaipaTuuecKoe OTKJIOHEHUE TPOUYHOCTH BBIYUCIISIOT IO (hopMyJie:

m

. - ;(Ri'ch)z (77)

m

m-1
ITepexon equHUIl U3MEPEHUS TEKYIICH MPOYHOCTH OETOHA OT MPOIICHTOB K

MIIa ocyniecTBiseTcs 0 CIEAYIOIIEN 3aBUCUMOCTH:

R, (MIla)-R; (% 0T R )
100 % '

R, (MIIa) = (78)

3naueHnue TpebyeMoil mpoyHOCTH OeToHa Ryg yKa3bIiBaeTCs B JOKYMEHTE O

kauectTBe OetoHHOU cMecu 110 [ OCT 7473.

17 KoHTpOJIb TeMIIepaTYPHBIX HANIPS2KEHUH B 0eTOHE
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17.1 B mpouecce BblaepkUBaHHS O€TOHa HEOOXOIWMO CIEAUTH 3a
BO3HUKAIOIIMMHU TEMIIEpaTypHbIMU HAMpPSKCHUSIMH, KOTOpBIC MPHU TMPEBBIIICHUU
JIOITyCTUMOTO YPOBHSI MOTYT BbI3BaTh MOsIBIEHHE TpeuluH. Ha TemmeparypHbie
HANPSDKEHUST OKa3bIBAIOT BIUSHUE CIIETYIOIINE OCHOBHBIC TapaMeTphI:

— CKOPOCTh HarpeBa M OCThIBaHHs OETOHA;

— Iepemnaj TeMIepaTypbl 0 CeUYeHHI0 0eTOHa;

— Pa3HOCTh TeMIIepaTyp Hapy>KHOTO BO3/1yXa U OETOHA MPHU pacraryoke.

17.2 lomycTUMBIN YPOBEHBb HAMIPSHKEHUH OMpPEAEIIsieTCs] YCIOBUEM:

O,
t
~-<1 (79)
bti
rac Gi — TCMIICPATYPHBIC HAIIPSAXKCHUSA B OcToHE B TCKYHII/Iﬁ MOMCHT

BpPEMEHH,

Roii — pacuérHoe compoTuBieHHe OeToHa Ha OoceBoe pacTsbkeHue mo 11
TPYIIIE MPeIeTbHBIX COCTOSTHH.

17.3 CxopocTth HarpeBa OETOHA TNPUHUMAETCS HJIi KOHCTPYKIUUA C
MOJTyJIEM TTOBEPXHOCTH:

— 110 5 Mt — ne 6onee 5 °C/uac;

—5...10 m* — ne 6omee 10 °C/uac;

— cepme 10 M — me Gonee 15 °C/uac.

[TporpeB OeToHa HAa BRICOKUX CKOPOCTSX TMOIbEMa TEMIIEPATYPhI IPUBOIUAT
K TMOSBJICHUIO TEMIEPATypHbIX JedopManuii OCTOHA, KOTOPbIC BBI3BAHBI
BHYTPEHHUM  JIaBJICHUEM, BO3HUKAIOIIUM TPUH  OBICTPOM  PACIIUPECHUHN
oOpa3yromuxcsi mapoB Boabl. KpoMe TOro, B MaCCMBHBIX KOHCTPYKIUSX, MOT'YT
BO3HUKHYTh 3HAYMTEIbHBIC TEMIICPATYPHBIC MEpPEabl, MPUBOASIIINE K TBUKCHHIO
BJIard. DTa MUTPUPYIOIIAs BJIara CO37acT B Mmopax O0eToHa W30BITOYHOE JaBJICHHE,
KOTOPOE OKa3bIBACT HETaTUBHOE BIIMSHUAE HA HEOKPEIIIIYIO CTPYKTYpy OETOHA.

17.4 CxopocTb ocThIBaHMs O€TOHA IPUHUMAETCS TI0 pUCYHKY 17.1.
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Pucynox 17.1 — MakcumanbHO JOIYCTUMBIE CKOPOCTH OCTBhIBaHHS O€TOHA

OrpaHudeHuss IO CKOPOCTH OCTBIBAaHHMS BbI3BaHbl TEM, UTO IpHU
OXJXKICHUM  MPOMCXOAUT  CKaTUe  OeToHa, 4YeMy  IPOTUBOACHUCTBYET
oOpasoBaBiIasicsi CTpykTypa OeroHa. B pesynapTare 3TOro B HEM BO3HHUKAIOT
TEMIEPATypHbIE HAMIPSHKEHHUS.

17.5 MakcuManbHbIil Mepenaj TeMIepaTypbl IO CEYEHUI0 OeToHa
KOHCTPYKLHMHU 3aBUCUT OT MapaMeTpOB apMUPOBAHMS KOHCTPYKLHMU U TEKyLIEH

MPOYHOCTH OE€TOHA M HE JTOJDKEH MPEBBINIATh 3HAYCHHM, B3STHIX 10 pUCYHKY 17.2.
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Pucynox 17.2 — MakcumanbHO JOMYCTUMBIE CKOPOCTH OCTBhIBaHUS O€TOHA
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[IpeBbilieHNEe yKa3aHHBIX 3HAUYEHUH MOXKET BBI3BATh 3HAYUTEIBHBIC
TEMIIEpAaTypHbIE HAaMpsDKeHHUs B OETOHE W CHHU3UTh HECYIIYI0 CIOCOOHOCTH U
JI0JITOBEYHOCTh KOHCTPYKIIUU.

17.6 Tlepenaa TemmepaTyp MEXIy HapyKHBIMHU CIOSIMH O€TOHA M BO3IyXa
npu pacnanyOke ompenensercss mo pucyHky 17.3. IlpeBblmieHue yka3zaHHBIX
BEJIMYMH PA3HOCTH TeMIlepaTyp OeTOHa MpU pacnanyOKe KOHCTPYKLHUU MOXKET
IPUBECTH K HEPABHOMEPHOMY pACHpPEICICHUIO TEeMIEpaTryp B KOHCTPYKIIHUH,
BCJIEJICTBHE YEro, IOBEPXHOCTHBIE CJOM OeToHa OyayT OCThIBaTH Oolee

HMHTCHCUBHO, HCKCJIN HCHTPAJIbHBIC YHAaCTKU.
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E | L F e et % 50 O g T e
2 20 & | £5
= 0 = Ol&
60 80 100 0 20 40 60 80 100
[IpourocTs GeToHa Ha cxkatue, %o oT Ry IIpounocts GeToHa Ha cxkarue, % oT Ry,
B) MOJLyIIb TOBEPXHOCTH KOHCTPYKIHH 10 M I') MOJyJTb TIOBEPXHOCTH KOHCTPYKIUH 15 Mt
Apmuposanue 0 % - ApmupoBanue 1% —+-  Apmuposanue 2 % —--  Apmupoanue 3 % —

Pucynox 17.3 — MakcumanbHO JOIYCTUMBIE TIEPEAJIbl TEMIIEPATYP
MEX/1y IOBEPXHOCTBHIO0 OETOHA M OKPYXKAIOLIUM BO31yXOM IIpU pacnanyOke
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18 Pacnojio’keHue KOHTPOJIbHBIX TO4YeK /ISl HM3MepeHus

TeMIepPaTyphbl

18.1 KonmdecTBO TOUYEK W3MEPEHHSI TEMIIEpATyphl OIpEaAeseTcs Ha
CTaluu pa3pabOTKU OPraHU3AIMOHHO-TEXHOJOTHIECKONW TOKYMEHTAIIU U 3aBHCUT
OT THIIa, MACCUBHOCTH ¥ MECTA PACIIOJIO0KEHUS KOHCTPYKITUH.

18.2 HW3mepeHus TemmepaTyp JMODKHBI TIPOBOJUTHCA B TOYKaX, C
MPOTHO3UPYEMON HauOOJIbIIeH pas3HUlIed TeMiiepaTyp (Hampumep, YIibl U sApO
KOHCTPYKITUH ), HE IpeHeOperas MPOMEKYTOUHBIMU yJ9acTKaMU KOHCTPYKITHH.

18.3 HezaBucumo OT THNAa KOHCTPYKIIMH, MPHU YKIagke OeToHa Ha
IPOMOPO’KEHHOE OCHOBAHUE WIJIM COTIPUKOCHOBEHHH CBEXKEYJIOKEHHOTO OETOHA C
paHee 3aMOPOXXEHHBIM, KOHTPOJIb TEMIIEpaTyphl JIOJDKCH JOMOJHUTEIHHO
OCYIIECTBJISATHCSA B CEYCHUU, PACIIOIOKEHHOM B HEMOCPEACTBEHHOM OJIM30CTH OT

IIPOMOPOXKEHHOM cpenbl. KommuecTBO TOUEK WM3MEpPEHHs TEMIIEPATypbl B JTOM

CEUYECHUU:
— IpM IJIOWAAM cedeHMs 10 1 M2 — He MeHee OJHOM Ha KaKIylo
KOHCTPYKIIHIO;
— npu mwiomaaM cedeHus g0 20 M2 — He MeHee IBYX Ha KakIylo
KOHCTPYKIIHIO;

— npu omaan cedeHust 6omee 20 M2 — He MeHee TpeX Ha KakIyro
KOHCTPYKUMIO (7151 (PyH/TaMEHTHBIX TUIUT — Ha KaXKAYIO 3aXBaTKY).

JlaHHBIE TOYKH BXOASAT B OOIMMK OOBEM TOYEK HM3MEpPEHUs] TeMIlepaTyp
KOHKPETHBIX KOHCTpYKIui 1o m.1. 18.4 — 18.8.

18.4 B KkoJOHHax W MWIOHAX TEMIIEPaTypy KOHTPOJIHUPYIOT B TpeX
CEUECHMSIX PACIIONIOKEHHBIX BHU3Y (HE MEHEE OJIHOM TOYKH), B CEpeIMHE (HE MEHEee
OJIHOW TOYKH) U BBEPXY KOHCTPYKIIMU (HE MEHEE JIBYX TOUECK).

185 B Oankax u purensix Temmeparypy KOHTPOJUPYIOT B OINOPHOM
ceueHUU (He MEHee ABYX TOYEK) W Jajee HE MEHEE 4YeM B OJHOM CEYeHUU (He

MEHEee OJIHOM TOYKH) Ha KaK/ble 4 M JUIMHBI KOHCTPYKILUH.
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18.6 B crenax TtemmepaTypy KOHTPOJMPYIOT B TpPE€X CEUCHUSX
PaCIOJIOKEHHBIX BHU3Y (HE MEHEE OJTHOM TOUKHU Ha 6 M JJIMHBI CTEHBI), B CEPEIUHE
(He MeHee OJIHOM TOYKU Ha 6 M JIJIMHBI CTEHBI) U BBEPXY KOHCTPYKIIUU (HE MEHEe
JIBYX TOUEK Ha 6 M JIJIMHBI CTEHBI).
18.7 B mmTax mepeKkphITUs, MOKPHITHS HM (DYHIAMEHTHBIX IUIMTaX
KOJIMYECTBO TEMIIEPATYPHBIX TOUYEK OMPEIEISIOT 0 GopMyIie:

S
N=snk -k, (80)

HO HE MEHEE YeThIPEX TOUEK.
2.
31mechk S — mIoNaab INIMTHL, M,
N, — KOJMYECTBO TEMIIEPATYpHBIX TOoueK Ha 20 M? HOBEPXHOCTHU IUIHMTHI,
npuHUMaemoe 1o tabune 18.1;
K, — Ko3pHLNEeHT, YINTHIBAIOMINN TOJIIUHY IJIMThI, TPUHUMAEMbIH IO
Tabiuue 18.2;

K, — k03¢ ¢uunenHT, yduThIBAIOIMNA TeMIepaTypy Hapy>KHOTO BO3/yXa,

pUHUMAaEMbIi 1o Tadmnwuie 18.3.

Tabmuma 18.1 — KonuuecTBo TeMnepaTypHbIX Todek Ha 20 M2 HOBEPXHOCTH ILIUTHI

T, CMEH o 0,25 0,25...0.,5 0,5...0,75 0,75 ... 1,0 bonee 1,0
n,, mr 0,4 0,5 0,6 0,7 1,0

B Tabmuue 18.1 t_ — BpeMs BO3BeACHUS KOHCTPYKLIUU, CMEH.

K V > ( )

6.cM.

rne V. — TeMIl yKIaaku OeToHa, M/CMeHy (3aBHCHT OT BO3MOXKHOCTH

IIPOrPEBOYHOIO 00OPYAOBAHUS, NMPOU3BOIUTEIBHOCTH OETOHOPACTBOPHOIO Y31a,

BBIPAOOTKU pabOYUX U T.II.).

Ta6muna 18.2 — 3nauenus koaddurmenta K;

| Tommmma | 10300 | 301... | 501... | 701... | 901... | 1201... | Bonee |
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IUTMTEI, MM 500 700 900 1200 1500 1500
1,00 1,17 1,23 1,30 1,40 1,50 2,00
Ta6muna 18.3 — 3nauenus koaddurmenta K,
t ,°C Berre -10 -10 ... -20 Huxe -20
K, 1,00 0,95 0,90

18.8 B ocTaJbHBIX KOHCTPYKIMSX KOJUYECTBO TEMIIEPATYpPHBIX TOYEK

3aBHCHUT OT X MAaCCUBHOCTH M ompefensercs mno tabmuue 18.4.

Tabnuna 18.4 — KonnuecTBo TeMiiepaTypHBIX TOUEK

Mo tynb MOBEPXHOCTH KOHCTPYKITHH, M Jo 3 o 6 o 9 bonee 9
KOJ‘II/I‘;GCTBO TeMIIepaTypHbBIX TOYCK Ha 20 40 50 55
100 m° 6eToHa

18.9 B cuMMeTpHUYHBIX KOHCTPYKIIMSAX, HAXOIAUIUXCA B OJHOPOTHOW IO

TEMIIepaType Cpeie, BO3MOXKHO KOHTPOJIMPOBATH TEMIIEpaTypy Ha iz CeueHUsI

KOHCTPYKIIMU C HABETPEHHOU CTOPOHBI (pucyHok 18.1).

_74

Pucynox 18.1 — YyacTok uzmepenus temrepaTryp

B CUMMCTPHUYHBIX KOHCTPYKIHUAX

19 KoMnblOTEepHBI TeMNepATYPHO-NPOYHOCTHOH KOHTPOJIb

0eToHA
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19.1 Jlns ocymiecTBI€HUsS KOMITBIOTEPHOTO TEMITEPaTypHO-TIPOYHOCTHOTO
KOHTpPOJS HEOOXOJMMO HCMOJIb30BaTh CHEIUATU3UPOBAHHOE MPOTPaMMHOE
obecnieuenue (I10), Hanpumep, onrcaHHoe B puioxkeHuu JI.

19.2 Ucnone3yemoe [10 momkHO obOecmeunBaTh TEKYIIUH KOHTPOJIb U
MPOTHO3UPOBAThH MOBEACHUE OETOHA O OKOHYAHHUS €T0 BBIICPKUBAHUSA, a PACUETHI
MPOYHOCTH JOJKHBI BHIIMOIHATHCS KAaK MUHUMYM 110 IByM METOJIaM, YKa3aHHBIM B
. 15.7 HacTosAmMX peKOMEHIalNM.

19.3 Pabora ¢ [1O gomkHa BBITIOIHATHCS B COOTBETCTBUHU C PYKOBOJACTBOM
nosib3zoBatess 110 u TpeboBaHUSAMU HACTOSIIMX PEKOMEH AU,

19.4 Tlepen HavajaoM KOHTPOJIA BBIJACPKUBAHUSA OETOHA OMEpPaTOp JOJIKEH
3aMmojJHUTh Bce mnpeaycMmorpeHHbie [IO cnpaBouHuku MmaTepuanoB (OETOHOB,
yTEIUIUTEEH M TakK Jajee) B COOTBETCTBUU C (PAKTUUECKUMH CBOWCTBAMU
UCIIOJIb3YEMbIX MaTEPHUAJIOB.

19.5 BBoa Tekymux JaHHBIX MO TEMIIEpaType U BPEMEHU BBIJICPKUBAHUS
KOHCTPYKIIMM  JOJDKEH  OCylecTBIAThCA — omepatopoMm [IO  mocpeacTtsom
KJIABUATYPhl WJIA MYTEM COMPSDKEHUS C KOMITBIOTEPOM 3JIEKTPOHHBIX MPUOOPOB
KOHTPOJISI TEeMIIepaTyp, TEepenarlIuXx naHHble B online pexume. [lomyckaercs
UCITIOJI30BaTh MPHUOOPHI KOHTPOJISL TEMIEpaTyp ¢ HakoruieHneMm naHHbIX (offline
pPEXHUM) MPU YCIOBUU TOYHOTO COOJIIOACHUSI PEKUMOB BBIJIEP)KMBAHUSI OCTOHA Ha
MPEABIAYIAX KOHCTPYKIHUSIX JAHHOTO OOBEKTA.

19.6 B cnyuae, ecnu 3HaUYeHHMs] TEMIEpaTyp Kakodl JuOO0 TOYKHU
KOHCTPYKITUH HEKOPPEKTHBI U SIBHO YKa3bIBAIOT Ha HEHCIIPABHOCTH PETHCTpaTopa
TEMITepaTyphl, TOMYCKASTCS NCKITFOUCHHUE YKa3aHHBIX TOUCK U3 (aiiia TaHHbBIX.

19.7 Onepatop 1O nomxeH cucTeMaTH4eCKd KOHTPOJIUPOBATh:

— OTKJIOHEHHE (DAKTHYCCKUX TEMIIEPATYPHBIX PEKUMOB OT IPHUHSITHIX Ha
craguu 11I1P;

— TIPOTHO3 TIOBEJEHUS OETOHAa TIPH CIIOKHUBIIEHCS TeMIepaTypHOI
00CTaHOBKE;

— TeMIIepaTypHbIE HANpPsOHKEHUS B OETOHE HA JAHHBI MOMEHT BPEMEHH C

y4€TOM apMUPOBAHMUS;
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— MaKCUMaJIbHbIE CKOPOCTH HAarpeBa M OCThIBaHMs OETOHA;

— JOCTKEHHE HOPMHUPYEMBIX 3HAUEHHUU MPOYHOCTH U PE3YJIbTaThl UX
CTaTUCTUYECKON 00paboTKH;

— pa3HHUIly TEMIEPATyp MEXIY OKPYXAIOIIMM BO3IyXOM U OETOHOM Mpu
pacranyoxe.

19.8 Ilpu pacuére mpovyHOCTH OETOHA MO TEMIEPATYPHO-IIPOUYHOCTHBIM
rpajukam wumm mo 3penoctu Oerona B IIO ciemyer mpemycmaTpuBaTth
anmnpoKcUMaIuoo  rpadukoB Habopa  MPOYHOCTHU CTETICHHOM WIH
OKCMOHEHIIUANbHOW  (pyHKUMAMH.  TOYHOCTH  amNMpPOKCUMAIMM  JIOJDKHA
KOHTPOJIMPOBATHCSI MO CpEeIHEH OTHOCHUTEIHHOW OMIMOKEe ammpOKCHUMAIIHH,
KOTOpasi He JOJKHA MpeBbIath 15 %.

19.9 Ilpm ocymiecTBICHHH KOHTPOJS 3a OTKJIOHEHUEM (DaKTHUECKUX
TEMIIEPATypPHBIX PEKUMOB OT MPUHSATHIX HA CTAIUU Pa3paOOTKU OPraHU3aAIMOHHO-
TEXHOJOTMYECKON JOKYMEHTAllMM, IaHHbIE IO IPOEKTHBIM pPEXUMaM CIEAYyeT
BHOCHTH B [1O B Buje Todek nepenomMa rpaduka «remiepaTypa-BpeMs».

19.10 IIpu npornoszupoBanuu mnoseneHus OetoHa B [IO HeoOxomumo
YUUTHIBaTh (PaKTUIECKOE MOJIOKEHUE TEMITEPATYPHBIX TOUYEK B TEJI€ KOHCTPYKIIHH.
JlomyckaeTcst sl YIpoOLIEHUs] BBOJa KOOPAMHAT TOYEK HCIOJIb30BaTh YCIOBHOE
JieJieHre KOHCTPYKIMU Ha 30HBI, Hampumep, ImeHTp («II»), yrom («¥Y») u
noBepxHocTh («II») kxoncTpykumu. IIpum stom omeparop IO camocTosiTENbHO
HA3HA4YaeT 30HY, K KOTOPOH OTHOCHUTCS MOJIOKEHHE TOM WM WHOU KOHTPOJIbHOM

TOYKH, PYKOBOJICTBYSICh CXEMOM, MpEeACTaBICHHON Ha pucyHke 19.1.

7
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Pucynok 19.1 — Cxema neneHust KOHCTPYKIMU Ha 30HBI

19.11 IlporHo3 moBeacHUs OE€TOHA KOHCTPYKIIUM COMPUKACAIOIIETOCS C
rpyHTOM (byHIaMeHThl, (GYHAAMEHTHBIC MJIUTHI U T.J.) JOJDKEH BBIMOJHATHCSA C
ydyeToM ¢akThuueckoro kodd@uiimenTa Tersonepesayl rpyHTa Ha TOT WM UHON
MOMEHT BPEMEHHU.

19.12 B cnyuyae HEONIAronmpusITHO CKIIAILIBAIONIEMCS ITPOTHO3E TTOBEACHUS
OeToHa BBIJICP)KMBAEMOTO C MPUMEHEHHEM METO/I0B 3UMHET0 OeToHupoBanus, [10
JIOJKHO OCYIIECTBUTH MOAOOP HOBOTO TEMIIEPATYpHOTO PEKMMa BBIACPKUBAHUS
O0eToHa, 00eCHe4YMBAIOUIEro 3amac MPOYHOCTU [0 CPAaBHEHHIO € TpeOyemoii
npo4yHOCThIO HE Oosiee 5 %. IlogOop HOBOTO pexkrMa JTOJIKEH BBIMOIHATHCS IS
HauXyJUIeH, C TOYKU 3pEHUsI HAOpAHHOW MTPOYHOCTH, TEMIIEPATYPHOU TOUKH.

19.13 IIpu pacuy€Te HOBOTO TEMIIEPATypPHOTO pEXKUMa BBIICPKUBAHUS
OeroHa  cleAyeT  NPUMEHATh  MaKCUMaJbHO  JIOMYCTUMbIE  JaHHBIMHU
PEKOMEHIAIUSAMU CKOPOCTH ToABEMA TeMIeparypbl. Paspemiaercss CHMXKATh
CKOpPOCTH TOJbeMa TeMrepaTypsl B ciaydae, eciiu 110 nporao3upyer npesbliieHue
JOMYCTHUMBIX 3HAYEHWH MOTOHHON MOITHOCTH Ha HAarpeBaTebHOM IMPOBOJE HIIU
IUIOTHOCTHU TOKA Ha 3JIEKTPO/JIE.

19.14 OnTtumuzanusi HOBBIX TEMIEPATYPHBIX PEKHUMOB BbBIJICPKUBAHUS
OeToHa MODKHA OBITh OCHOBaHA HA MPHOPHUTETE MOBBIMICHHBIX TEMIIEpPaTyp
TBEp/ACHUA OETOHAa IO CpPaBHEHHIO C BPEMEHEM TBepACHUA. MakcuMaiabHO
JIOTyCTHMasl TeMIIepaTypa TBepACHHUs OETOHA B KOHKPETHONW KOHCTPYKITUH JOJKHA
ObpITh  3amockeHa B IO omeparopoM Ha OCHOBAaHWU OPraHU3AlMOHHO-
TEXHOJIOTMUECKON JOoKyMeHTaluu. tepalinoHHoe MpupaiieHre TeMIeparypsl Ipu
noa0ope TeMIIepaTypHOIo pexXruma JI0JKHO ObITh He 6ogee 1 °C.

19.15 B cnayuae HEOIaronmpusTHO CKIIAIBIBAIONIEMCS MTPOTHO3E MTOBEIACHUS
O0eToHa BBIIEP)KUBAEMOTO C TMPUMEHEHHUEM [IaCCUBHBIX METOAOB 3UMHETO
oetonupoBanusi, [10 nomkHO MoAOOpaTh AOMOJHUTENBHOE yTEIUIeHHEe OeTOHa.
[Ipu wurepanmonHom mnoadope, mpupaiieHne Kod@uimenta TerIonepesaun

orpakieHus 10JKHO ObITh He Menee 0,01 B/(m?-°C).
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19.16 B I1O pomxHa OBITH MPETyCMOTPEHA BO3MOXHOCTH (DOPMHUPOBAHHUS

U pacrleyaTkd JIMCTOB TEMIEPaTypHO-MPOYHOCTHOTO KOHTPOJS IO OJHOMY H3
peaM30BaHHBIX METOJIOB.

Cnenyer mnpemycMaTpuBaTh OJJIGKTPOHHOE XpaHEeHHE (ailioB TaHHBIX

KOHKPETHOW KOHCTPYKIIMH, a Takke TpadudecKkux (ailloB U TeMIEpaTypHOTO

mucTta co3gaBaeMbx [10.

20 JlokyMeHTHpOBaHUE TEMIIEPATYPHO-NIPOYHOCTHOT O

KOHTPOJIsI 0eTOHA

20.1 Ilpm mpoBeAeHWH  TEMIIEPATYPHO-TIPOYHOCTHOTO  KOHTPOJIIS
BBIIEP)KUBAaHMsI OETOHA JOKYMEHTHPOBAHHUIO TOJJIEKAT BCE BHUJBI HOPMHPYEMOM
IPOYHOCTH, a TAK)KE PE3yJIbTaThl TEMIIEPATYPHOTO KOHTPOJIS, BKIOYasi KOHTPOJIb
TEMIEPATYPHBIX HANIPSHKCHUN.

20.2 TlomyuyeHHble B XOA€ TEMIIEPATYPHO-TIPOYHOCTHOTO KOHTPOJIS
JaHHBIC, a TaKXe 3HA4YCHHWs HOPMHUPYEMBIX TOKa3aTelel 3aHOCAT B JIMCTHI
TEMIEPATYPHO-TIPOYHOCTHOTO KOHTPOJISL BBIACPKUBaHHs O€TOHA, O(OpMIICHHBIC
1o opme IpuIoKeHus: M.

[Ipy  mpoBemeHWH  KOMIBIOTEPHOTO  TEMIIEPaTypPHO-IIPOYHOCTHOTO
KOHTpOJIsI (hOpMY JIUCTOB TEMIIEPATYPHO-IPOYHOCTHOTO KOHTPOJIS JIOMyCKaeTcs
OpUHUMATh B  COOTBETCTBMM C  TNPUMEHSEMBIM  CHEIHATU3UPOBAHHBIM
MPOTPaMMHBIM 00€CTICUCHHUEM.

20.3 3anucu, BHOCUMBIE B JIUCTHI TEMIIEPATYPHO-TIPOYHOCTHOTO KOHTPOJIS,
MOJITBEPXKIAIOT TMOMANMUCHI0O C  YKa3aHWEeM paclu@poBKM H  JOKHOCTH
OTBETCTBEHHOTO JIOJDKHOCTHOTO Jjmma. [lo okoH4YaHWM BeneHUS TpPEICTaBUTENh
OpraHM3alliM, BBIMOJHSIOMIEH OETOHHBIE PabOThI, O BOMPOCAM CTPOUTEIILHOTO
KOHTPOJISI CTAaBUT 3aBEPUTENBHYIO HAAMHCh O COOTBETCTBHH BBITIOJIHSIEMBIX
OeTOHHBIX PabOT B 3WMHHUN MEpPUOJ TPEOOBAHUSAM TEXHUYECKHX PEIrIaMEHTOB
(HOpM M mpaBwi), NPOEKTHOM, pabodyell M OpraHu3alMOHHO-TEXHOJOTMYECKON

JOKYMCHTAIlUN.
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20.4 3amonHEHHBIE JIMUCTHI TEMIIEPATYPHO-TIPOYHOCTHOTO  KOHTPOJIS

BKJIFOYAIOT B COCTaB HCIIOJHUTEIBHOW JOKYMEHTAIlMW, HEOOXOMUMOW IS

JTATBHEHIINX KOHTPOJBHBIX MEPONPHITHI: MPUEMKA MOHOJMTHBIX KOHCTPYKIIHHA
10 TIPOYHOCTH OETOHA M OCBHUCTEIHLCTBOBAHHUS OTBETCTBEHHBIX KOHCTPYKITHiA [9].

20.5 TexHuueckasi JTOKYMEHTAIlMs IO BBIIECPKUBAHHIO OCTOHA B 3UMHEE

BpeMsl XpaHUTCS 0 OKOHUYaHMS HAOJIOJeHUs 3a OETOHOM Ha 0ObekTe. 3aTeM OHa

nepeaeTcs B COOTBETCTBYIOIIMM OT/IeNT OpraHU3alliy, BeAyIleil OETOHHbIE pabOThI

Ha 00BEKTE.
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Ipuaoxenne A
(cnpaBouHOE)

Tem1oTexHU4YeCKHe XapaKTEePUCTUKHU yTen.]mTe.Heii

Ta6muma A.1 — Koa¢gduuueHTs! TEIIONpOBOIHOCTH HEKOTOPHIX YTEIUTUTEIICH

Ne HanmenoBanue yrennurens Kooppuuumentet
/1 terutonpoBoaHocTH, Br/(M°C)
1 Barta MuHepanbHas (p=150 kr/m°) 0,055
2 | Matsl MuHepanoBaTHbIe npomuBHEIe (p=100 kr/m°) 0,048
3 MaTs! MuHepanoBaTHbIe npomuBHEIe (p=200 Kr/m°) 0,06
Martbl MUHEpAIOBATHBIEC PYTIOHHbBIE HA
4 B 3 0,046
CHHTETHYECKOM CBsi3yromieM (p=50 kr/m°)
S | Onuiku (p=250 kr/ky0.m) 0,24
6 enonmact nuutounsiii (p=100 xr/m°) 0,043
7 | DkeTpyaupoBaHHblii ieHonosmctupon (p=25 ... 45 0,030
Kr/M°)
8 | Henonomuyperan (p=60 xr/m®) 0,041
9 | IMenocrekno wm razoctekio (p=300 kr/m°) 0,11
10 | Menononuctupon (p=150 kr/m’) 0,052
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OcHOBHbBIE XaAPaKTEPUCTUKHU NJH pacqéTa rperwouiero nposojaa

Tabmuna b.1 — [IpubnusurensHbie TeMIepaTyphl HarpeBa MpPoBoAa

IToronnas Harpyska Ha mpoBoJ1, Br/m

Temneparypa HarpeBa nposoja, C

10 50
15 65
20 75
25 85
30 92
35 98
40 103
50 112

Ta6n1z1ua Bb.2 — MakcuManbHasi TOKOBas Harpy3ka Ha MOHTAXXHbIC OTBOJbI M3 pe3HHOBOﬁ nin

HOHOBHHHJ’IXJ’IOpHI{HOﬁ HU30JIHN

CedeHue TOKOMPOBOIAIICH Harpyska Ha xuny, A
JKHITBI, MM? MeHas JKujia ATFIOMUHUEBAs JKHUIa

4 41 32

6 50 39
10 80 55
16 100 80
25 140 105
35 170 130
50 215 165
70 270 210
95 330 255
120 385 295
185 510 390
240 605 465
300 695 535
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Ipuioxkenue B
(cnpaBouHOE)

IIpumep pacuyéra napaMeTpoB rperoiiero NpoBoaa

B.1 Heo0xomumo mporperb Kene300€TOHHYI KOHCTPYKLHIO CTEHBI pa3MepoM
3600%x3000x200 Mm. Onany6ka ¢ koddduimentom Temnonepenaun 2,0 Br/m?-°C. Temneparypa
HapyxHOro Bo3ayxa -10 °C. Ha o6bekTe umeercs nmporpeBounbiii Tpanchopmarop KTIITO-80 u
HarpeBaTebHbIi mposox ITHCB-1,2 (mromanp ceuenns 1,13 mm?) ¢ TIBX m3omsmuei.

B.2 Tak kak KOHCTpPYKLHsI apMHpOBaHa, TO MPUMEM MOTOHHYIO Harpy3ky Ha MpPOBOJ
AP=30 Bt/m (mo tabmume b.1 Temneparypa mHarpeBa mpoBoja coctasisietT 92 °C). CoequHeHMe
IIPOBOJIOB TPEAYCMOTPUM 3Be3/10i. BrICTaBUM Ha TpaHcopMmarope JTHHEHHOE HampsHKeHUE

nepemeHHoro Toka U =75 B.
B.3 Y enpHOE 25I€KTPOCONIPOTUBIICHHE CTATBHOMN JKHIIBI IIPH pab0vei TeMIieparype:
P.=p, - (110~ t)-k=0,150-(1+0,0046 -98)-1,2=0,26 OM-MM?/M.
3nech nepeBoaHoM kodhduiment k=1,2 coriaacHo TpeOoBaHUAM MyHKTA 7.6.

B.4 ComnpotuBieHre moroHHOro MEeTpa MpoBoia MpHu padoUeii TeMIiepaType:

B.5 Tok, nmpoTekaromuii B 0JHOM ITPOBOJIE:

|1: g: i:llA A.
\J r 0,230

B.6 9HeKTpI/I‘IeCKOC COIIPOTUBJICHUEC HA IPOBOJEC:

B.7 PacuéTHas nnvHa HarpeBaTeIbHOTO MPOBOJIA:

U 433

= = =16,5 m.
l,-r 11,4-0,230

B.8 IlpenenbHo gonmycTUMbIN JuHEHHBIN Tok g TpaHchopmaTopa KTIITO-80 mpu
BBIXOJIHOM HanpspkeHuu 75 B:

| =471 A.

OO611ee KOIMYECTBO TPOEK, KOTOPBIE MOXKHO IMOJIKIIOUNTD K TpaHchopmaTopy:
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B.9 VYnaensHas Tpe6yeMa;I MOIIIHOCTb, NPHUXOAAIIASICI Ha CAUHUIYY IIJI0IIaaun
IIPOrpeBAEMOM KOHCTPYKIUU:
-Mn-(tm-t”)-x =1,16-2,o-11,2-(60+1o).£=162 Br/M2.
S = 24,24

Pyﬂ=k-a

TIpUB

3necy V=3,6-3-0,2=2,16 m°;
F=2.36-3+2:0,2:(3,6+3)=24,24 M*

Mn=%=11,2 Ml
2,16

ITpumem t,_ =60 °C.

B.10 Ilar paccTraHOBKM HarpeBaTeIbHBIX MPOBOIOB:

_ 1 1
b= P, =16 =0,16 m.
1 1
AP 30

B.11 Pacuérnas TOkOBasi Harpy3Ka Ha MOHTQKHBI OTBOJI:

_AP-L-n_30-17,15-1

I
° U 43,3

=114 A.

B.12 Tak xak Ka)KApIii IPOBOJI, IPH COSAWHEHUH WX 3BE3/I0H, MBI Oy/IeM MOJKII0YaTh K
MarucTpaiu OTAeNbHO, TO MOHTaKHBIN OTBOJ HE TpeOyeTCs.
B.13 O6mas amuHa npoBOJOB, Tpedyromasics A nporpeBa 0€ToHa KOHCTPYKIIMH J10

3a/IaHHOW TEeMITepaTyphl:

TIpuB

oo AP 30

u3 H.B.

_keo,,, M, -(t,,,)-V _116-2,0-11,2-(60+10)-2,16

L =131 m.

B.14 Tlpu nnuHe xaxjaoro nposoja B Tpoike 16,5 M Tpedyetcst 1613;13 = 2,65 Tpoiku.

,
OkoHYaTeNbHO MPUHUMAEM 3 TPOUKH.
B.15 Tak xak mo pacué€ty k TpaHchopmaropy MOXKHO NOJKIOUYUTH 41 TpoOHKy, TO
OJIHOTO TpaHC(OpMATOpa TOCTATOYHO JAJISl IPOTPEBaA JaHHOW KOHCTPYKLIUH.
B.16 Tok B MarucTpagbHOU JIMHUY:
I,=n-1,=3-11,4=34,2 A.
B.17 Ilo Tabnuue b.2 mpuHuMaem ceueHHe MaruCTpajibHOW JIMHUM M3 aTIOMUHUEBOU

JKHIIBI CCUCHHEM HE MeHee 6 MM2.
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IMpuaoxenne I
(cnpaBouHOE)

IIpumep pacyéra napaMeTpoB JIeKTponporpesa 6eTona

I'.1 Heobxoammo mporpeTh y4acTOK MOAINOPHON CTEHKH pazMepom 5x7x0,3 m. M,=7,8
M L. Beron Tsxenslit knacca B25 na noprnananemente M400. Ripes = 70 % oT Ros, tus. = -10 °C.
OrpaskieHue KOHCTPYKIMHM KOMOMHMPOBAHHOE Ompms=3,6 Br1/(M*°C). tow. = +5 °C.
DNEKTPOIPOrpeB OCYIIECTBISAETCS TUIACTUHYATHIMH AJIEKTPOIaMHU, Pa3MeIIaeMbIMU Ha OOJIBIINX
CTOPOHAX CTEHKH.

I'.2 Onpenensem 3MeKTpHUECKyI0 MOmHOCTh (Ha 1 M%) HeoOXxomuMyro 11 HombEMa

temmneparypbl creHkH 110 80 °C

_ C6 Vo 'Vnon + anpuB : Mn '(tG.H. +t1/13 2 tH.B.) .

" 3600 10002
_1,05-2400-10 , 36-7,8-(5+80-(:2-10)) ¢ 5\ p 3
3600 10002

I'.3 OnpenensieM MOIIHOCTh, HEOOXOUMYIO JUIsl TOJAEpKAHUS 3aJaHHOW TeMIIepaTypbl
(80 °C) B mporecce M30TePMUYECKOTO MTPOrpeBa

P = k- aHpI/IB : Mn : (tm -tH.B.) 0.8= 1116 : 316 : 718 : (80'('10))
" 1000 ’ 1000

0,8=2,1 kB1/™m°.

I'.4 TTockonpky mpumeHnsieTcs Tpéxdas3Hblii TOK, CTEHKY pa3buBaem Ha 3 dactu (1ist
UCKJIIOUEHMs] Tepekoca (a3), Kaxaas U3 KOTOpPhIX OYAeT MporpeBarbcs OTIEIbHOW mapoil
TIOCKUX SIeKTPOIOB MmIomaapio 4,25 M? (m1omans mporpesaemoii ctenku 1,7 M x 2,5 m).

I'.5 OnpenenseM MOITHOCTh Ha BeCh 00BEM CTeHKH — 4,5 M3

P =8,5-4,5=38,3 kB,
P,..=2,1-4,5=9,5 xBr.

I'.6 Boibop TpaHchopmaTopa OCYLIECTBISIEM HCXOIS M3 MAaKCHUMAaJbHOH MOTpeOHOM
momHocTH — 38,3 kBT ¢ yuéToM 00hEMa 0JHOBpEMEHHO IMPOTrPEeBacMOT0 OCTOHA.

I'7 dna pacuéra mnapamMeTpoB IPUMEM paCYETHOE YAENbHOE DSJIEKTPUUYECKOE
COIIPOTHUBIIEHUE OETOHA Ppacy = 10 OM-M (onpezensiercs 1a00paTOPHBIM MTYyTEM).

I'.8 DnexTpuyeckoe conpoTUBIIEHHE OeTOHA

pePpaca B _10-03
S 4,25

=0,7 Om,

riae b — paccTosiHue Mex 1y 3eKTpogamMu (TONIIUHA CTCHKH ), M;

S — mIomaik 3IEKTPOIOB, M2,
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I''9 Bperuucnsem tpebyemble SICKTPUUYECKHE TapaMeTpbl Ha TMEpUOa  ToabEMa
TEMIIEPaTyPHI.

Hanpsixenue B ceTu cOCTaBUT

U=\/P, -R=/8500 Br/v®-1,5 m*-0,7 OM=94.5 B.

Cuna Toka, 1oJIBOANMAs K Ka)KJI0M Mape 3J1€KTPOJ0B

I'.10 OnpenenseM TpeOyeMble MIEKTPUUESCKUE TTapaMETPhl Ha MIEPUO] H30TEPMHUIECKOTO
porpesa
P,.=2,1 kBr/m*-1,5 M®=3,15 kB,
U,,=/3150 Br-0,7 OM=47 B,
47
I,=——==67 A.
us3 0

)

I''11 OmnpenensieM BO3MOXHOCTh BBIICIECHUS TpeOyeMON MOIIHOCTH Ha IEpUOA
oAbEMA TEMIIEPATyphl

_U%10° _945°-10°
b? Pppaes  0,3%:10

P, =9,9 > 8,5 kBr/™°,

CJICAOBATCIIbHO, BbIACIACMAasA MOIIIHOCTb o0ecrieuynBacT BHITIOJTHCHUE Tpe6yeMHX YCHOBHﬁ.
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IMpuaoxenne [{

(cnpaBouHOE)
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Tabmuna /.1 — Texunueckue xapakTepUCTHKU dIEKTPOKaTopudepos

Mapka snekTpokanoprdepa
Toxasaremn HKO-60 DK-52 DK-40 [DTB4-30] CPO-25 | CPO-18
Mormnocts TOH, kBt 67,5 52,5 37,5 30,0 25,0 180
[ Ipon3BOAMTEIILHOCTD 4000 2600 2020 4100 1341 1000
BEHTILIATOPA, M/4

Ta6n1z1ua HZ — TexHuueckas XapaKTCPHUCTHUKA AU3CIbHBIX TCINIOICHCPATOPOB IIPAMOI'O HArpcBa

Mopaenb TertoBas Pacxon [Tpou3BOIMTENHFHOCTE | EMKOCTE 6aKa,
MOIITHOCTb, KBT TOILIMBA, JI/4 BEHTUJISITODA, Mg I
T/ITA-16 18,1 1,8 600 15
T/TA-22 25,5 2,5 600 38
T/ITA-40 46,4 45 1200 80
T/TA-80 92,8 9,0 2350 160
Tabmuma J[.3 — TexHuueckas XapaKTEPUCTHKA U3CIIBHBIX TEIUIOTCHEPATOPOB HEIMPSMOTO
Harpena
Monenn TemnoBas Pacxon [IpousBoauTenbHOCTH EmkocTsb 0aka,
MOIITHOCTB, KBT TOIIMBA, JI/9 BEHTUJIATOPA, M/ 1
ITA-25 29 2,3 1200 40
ITA-40 46 45 2150 80
ITA-65 75 75 2400 120
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Hpuioxenue E
(cnpaBouHOE)

IIpumep pacyéra napaMeTpoB KOHBEKTHBHOIO NPOrpesa

E.1 Tpebyercs paccuuTarth mapaMeTpbl KOHBEKTUBHOTO MPOTrpeBa MOHOJIUTHBIX CTEH U
NEePeKpBITHI KpaitHero ToHHENS (B ocsix 1-2, psaasl B-I') crposiierocs 9-Tu 3TaKHOTO KHIIOTO
noma (pucyHok E.1). Bwicota staxka 3manuss — 3,0 M. MOHOJIUTHBIE CTEHBI M MEPEKPHITUA
BO3BOJATCS U3 OeToHa Kiacca B25 B 0o0OBeMHO-TIepecTaBHOW (TOHHEIBHOW) oOmanyoke,
u3BjeKaeMol Ha ¢acan. TonmmHa BO3BOJMMBIX KOHCTPYKIIMH CTEH W MepeKpbITUi — 160 MM.
Paiion crpoutenscTBa — T. YemsOunck. Temmeparypa HapyKHOTO Bo3ayxa MuHyc 16 °C,

CKOpOCTB BeTpa 5 m/c.

@ ©

5100 5100

C

3 000

! Tenon3oi. wropa

3 000

Pucynok E.1 — Cxema pacnosioykeHust MOHOJIUTHBIX KOHCTPYKIMI

E.3 Jlns ocymecTBieHHs TepMooOpaOOTkM OeTroHa ObUT  BBEIOpaH  METOJ
«KOHBEKTHUBHOTO MPOTPEBa € MPHOMATYOOUHBIMU IIITOPAMIE.

E.4 JIns pacu€ta MOIIHOCTH TEIIOTEHEpATOpa OMpelesieM IOTEepH TeIula uepe3
orpaxaeHus (tabmuma E.l1). CpenHroio TemrmepaTypy Bo3ayxa B 00beMe TOHHENS

nepBoHavanbHO npuHuMaem 30 °C.
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Ta6muma E.1 — [Totepu Temia yepe3 orpakIeHust TOHHETS

CoOMDOTUEBICHIE PazHocTh BHYyTpEeHHEN 1 I
Bun [Tnomanp P Hapy>KHOU Koapdu|Koadphu orep
OrpaKACHUS F, M° fenioniepenatie teMreparypbl (tri — tui) ITUEHT [3 | LIMEHT N renna
’ R, M%°C/Bt oC ' Qorp, BT
CremaB-L, | 54 1,04 46 12 1 | 812
och 1
Crena 1-2, 9,0 031 0 ) i 0
pan B
Crema BT, | 54 0,31 0 i i 0
0oCh 2
lropa 1-2,| ¢ 0,24 46 1,2 1 2070
pan B
IlepexpbrTue
12, BT 15,3 1,04 46 1 1 677
Tlom TorHe T
12, BT 15,3 0,20 46 1 1 3519
Hroro: 7078

CompoTtuBieHue TemUIonepeaaue KOHCTpYKuud B Tabnume E.l1, paccuuthiBaeTcs 10
dbopmyre:

R= 1/ow + Sifhi +1/ 0,

TI€ O, Op — KOO(PQPHUIMEHTH TEIUIOOTJaYl COOTBETCTBEHHO HAPY)KHOW M BHYTpEHHEH
TIOBEPXHOCTH OTpakJaromieii KoHCTpyKimn. IIpu pacuere ou: ox=14,6 Br/(M*°C), (ys=1,374 kr/m°
npu tye = -16 °C; V=5 m/c, coracHO 3aJaHHBIM KIMMaTtudeckuM ycioBusMm; L =5,1 M, miuHa
PACCUMTEHIBAEMBIX KOHCTPYKIMI CTEHBI H TIEPEKpHITHS); 0x=2,9 BT/(M%°C), (€=0,75 11 HapyXHBIX
nwToB onanyoku, B=0,68 npu tys = -16 °C). Takum o6pasom, ox=ox+os =17,5 Br/(m?°C). TIpu
pacuere os: ox= 10,7 Br/(M%°C), (y5=1,165 mpu t,=30°C; cKOpPOCTh BO3AYHNIHOTO MOTOKa V,
oOTeKaroIero onanyoky nNpuHUMaeTcs oT 2 10 5 M/c, B paccmarpuBaeMoM npumepe V = 4,0 m/c;
L=5,1 m); a,=5,5 B/(M>°C), (¢=0,92, 11 BHYTPEHHHUX CTaIbHBIX IIUTOB omanyoku, B = 1,05
mipu tr = 30 °C). Takum 06pazom, o= o =16,2 Br/(M>°C).

E.5 [lotrepu Temia B TOHHENE Ha HarpeBaHWE HAPYKHOTO BO3/yXa, MOCTYMAIOIIETO B
pesyibTate MHQUIbTpAaMH uepe3 orpaxkiaeHus Qu ompenenstorcs no dopmyne paszaena 10.
[Tpou3BouTENFHOCTE TEIUIOTeHEpaTopa mpuHEMaeM G = 1562 kr/u (mpm tz = 30 °C,
snektpokaigopudep CPO-25). Iocrme MOACTAHOBKU TEIMIOEMKOCTH TOCTYIAOIIEr0 HapYKHOTO
Bozzayxa ¢;=0,280 Br-u/(kr-"C) mpu ty = -16 °C, pa3HOCTH BHYTPEHHEH 1 Hapy>XKHOH TeMrepaTypsl (i
— tui) = 46 °C, xkoaddummenta Bo = 0,6 B popmyny pasnena 10 Haxoaurcs 3HaueHune Q,=12422
Br.

E.6 Pacxon tera Ha HarpeBaHHe OETOHA, YIOXKEHHOTO B OManyOKy Qu.s, OIpeAessioT

no dopmyne pazgena 10. YaenpHas TemmoemMkocTh OeroHa — ¢6=840 Br-c/(kr-"C)=0,84

69



Ipoext P HOCTPOI 9-2014
kJIx/(xkr-°C); oobeM Gertona Vs=8,8 M°, mmotHocTs GeToHa Y6=2500 kr/m>; t5,=15 °C, uepes
Neproj MOABEMa TEeMIepaTyphl, MPUHUMAEMbI T=24 4Yaca, TemIiepaTypa B OCTOHE IOJDKHA
yBenmuuuthes 10 ts° = 30 “C. Takum 0Opa3oM KOJIMYECTBO TeIUIa HAa HarpeBaHue OeroHa 3a 24
gacoB coctaBuT: Qus°=277200 x/[x. TpeOyemblii pacxoj TeIla Ha HarpeBaHue OeToHA:
Qu.6.=277200-10° JIx/ (24-3600 c)=3208 Br.

[lpu BO3BEACHUM MOHOJHMTHBIX KOHCTPYKIMH YKJIaaKy OETOHA OCYIICCTBISIOT B
HarpeTyr 10 OCTOHUPOBaHHS ONAITYOKy, B CBSI3U C YeM DPAcXoj Tella Ha HarpeBaHWE LIUTOB
onayyOKu B pacyeTe He YUuThiBaeTCs: Qu.o= 0.

E.7 Tpebyemast MOIITHOCTH TEIUIOTEHEpaTopa omnpesensercs mo Gopmyse pazaena 10:
Qrenn> 7078 Bt + 12422 Bt + 0 +3208 B1=22708 Bt1. C y4yerom TpeOyeMoi MOIIHOCTH MO
tabmure JI.1 (npunokenwe JI) s OCYIIECTBICHHS KOHBEKTHBHOIO MPOrpeBa ObLT BbIOpaH

anektpokanopupep COPO-25 momuoctsio 25000 Br.
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IIpoTuBOMOpO3HBbIE 100aBKH

Ta6muma XK.1 — O6nacTs npuMeHEHUsT OETOHOB ¢ J0OaBKaMu

Mpuaoxenne 7K

(cnpaBouHOE)
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THuI KOHCTPYKIIUU U YCIIOBUS UX
JKCIUTyaTaluu

JloGaBku

(3HaK «IUTKOC» O3HAYACT «IOITYCKACTCA»,

3HaK «MHHYC)» - «HEC I[OHYCKaeTCH»)

HH

£
T

HK+M

HHK+M

HHXK
HHXK+M

4
~

XK+XH

XK+XH

1. XKene300eTOHHbIE KOHCTPYKIIMH C
HEHanpsraeMoi pabodel apMaTypoit
JUaMETPOM, MM:

a) bonee 5

0) 5 u MmeHee

+

+

+

2. XKene300eTOHHbIE KOHCTPYKIIMH,
UMEIOLIIE BBITYCKU apMaTyphl WU
3aKJIaIHbIC JICTAJIN:

a) 6e3 crernuanbHOM 3aIUThI CTATH
0) ¢ IMHKOBBIMH MOKPBITUSAMH T10
cTanu

B) C AJTFOMUHUEBBIMH ITOKPBITUSIMU
10 CTaau

') ¢ KOMOMHUPOBAaHHBIMU
MOKPBITUSIMU

3. XKene300eTOHHbIE KOHCTPYKLINH,
npeIHa3HaYeHHbIE s
IKCIUTyaTaI|H:

a) B HEarpeCCUBHBIX Ta30BBIX Cpeaax
0) B arpeCCUBHBIX Ta30BBIX CpPeIax
B) B 30HE NIEPEMEHHOTO YPOBHS BO/IbI
T') B BOJAHBIX M Ta30BBIX Cpeaax MpH
OTHOCHUTEIILHOM BIIaKHOCTH OoJiee
60% 1npu HaJIM4YKU B 3aMIOJIHUTENE
BKIIFOUEHUH peaKIIMOHHOTO —
CIOCOOHOTO KpeMHe3eMa

1) B 30HaX JEUCTBUS OJIYKTAIONTIX
TOKOB TIOCTOSTHHOT'O HAIIPSKEHUS
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Tabmuma XX.2 — OpHEHTHPOBOYHBIE BEIWYMHBI TPOYHOCTH OETOHA C MPOTHBOMOPO3HBIMHU

no0aBKaMH Ha TIOPTIAH/IIIEMEHTE

Pacué . ITpounocTk, % OT IPOEKTHOM, IpH
Jlo6aBku vaT]T;ZaH g;r; p(';l Typa TBEpACHUH Ha MOPO3€ 32 MEPUOJ, CYT.
PACHI, 7 14 28 90
-5 30 50 70 90
HH -10 20 35 55 70
-15 10 25 35 50
XK+XH -5 35 65 80 100
-10 25 35 45 70
-15 15 25 35 50
-20 10 15 20 40
HK+M -5 30 50 70 90
HHK+M -10 20 35 50 70
-15 15 25 35 60
-20 10 20 30 50
HHXK -5 40 60 80 100
HHXK+M -10 25 40 50 80
XK+HH -15 20 35 45 70
-20 15 30 40 60
-25 10 10 25 40
IT -5 50 65 75 100
-10 30 50 70 90
-15 25 40 65 80
-20 25 40 55 70
-25 20 30 50 60

Tabmuma JK.3 — KonraecTBO MPOTHBOMOPO3HBIX JT00aBOK

Pacuérnas KonugecTBo 60€3BOIHBIX T00aBOK, % OT MaccChl IIEMEHTA
TeMIeparypa (* mpu cOOTHOIIEHUU KOMITIOHEHTOB 1:1 1Mo Macce B pacueTe Ha Cyxoe
6etona, 'C BEIIIECTBO)
HKM HHXK
oT JI0 HH XK+XH HKAM® | XK+HE HHXK+M I1
0 -5 4.6 0+3:2+3 3:5 3:5 2+1:4+1 5:6
-6 -10 6:8 3+3:2+4 6:9 6:9 4+1:7+2 6:8
-11 -15 8:10 4+3:5+3 7:10 7:10 6+2:8+3 8:10
-16 -20 - 6+2:7+3 9:12 9:12 7+2:9+4 10:12
-21 -25 - - - 10:14 8+3:10+4 12:15
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Hpuiaoxenne U
(cnpaBouHOE)

IIpumep pacyéra napaMeTpoB paHHEro0 HArpy>KeHHUs

N.1 Bos3Bogurcs CcOOPHO-MOHOJMTHBIM  KWJIOH JOM  IEPEKPECTHO-CTECHOBOMU
KOHCTPYKTUBHOUM CHUCTEMbl. BHyTpEHHUE CTEHBI M MEPEKPBITUS BO3BOMATCS B €IUHOM ITHKJIC B
00BEMHO-TIEPECTaBHOM OMaxyOKe C UCIO0Ih30BaHUEM KOHBEKTHBHOTO 000TPEBa.

N.2 Ucxonnsie nannbie. KomnuectBo ataxeit N = 16. [Iponers! nepekpeituii L1 = 2,85
M u L = 410m. Knacc Oerona BI5. Temmbl cTpouTenbcTBa m = 1 3Tax/Mecsil.
[TponomKUTEN HOCTh 3UMHETO Mepuoja tw = 7 MecsueB. Kpurtnyeckas mpo4HOCTh O€TOHA MpHU
3aMep3aHuU JIJIsi KOHCTPYKIIUH, SKCILTyaTHPYEMbIX BHYTPH 3JaHUH (BHYTPEHHUX MOHOJIMTHBIX
CTEH U mepekpbIThii), mo tadauie 17.1 Ry =5 MIla (25 % ot Rog mist 6eTona kiacca B15).

[To TexHomoruu paboT O0OBEMHO-TIEpecTaBHAsi OManyOKa OMUPAETCS Ha MEPEKPBITHS
yepe3 TOMKpaTHbIE ONOPHI (B MPOEKTHOM IMOJIOKEHUH) U KaTKU (IIPH yCTAaHOBKE M pacraiyoke).
MakcumMasbpHas MPOYHOCTh OSTOHA TIEPEKPBITHS U3 pacueTa Ha MECTHOE JICHCTBUE HArpy3Kd OT
KaTKOB U onop onanyoku — 4,15 MIla (21 % ot Rzs).

N.3 Pacuér tpebyemoli mpoyHOCTH O€TOHA MPH pPaHHEM HATPYKCHHUH MOHOJIUTHBIX
cted. KonmdecTBo sTaxeil, BO3BOAMMBIX B 3UMHHUX YCIIOBHUSIX, HAXOIUM 1Mo dopMyne paszziena
14:

N,=1,1.1.7=7,7=8.

Koaddunuent B = 1,43 mo tabmune 14.1 mist cootHomenus Nw /N = 8/16=0,5. Temn
BO3BEJICHUS, MPH KOTOPOM HEOOXOIUMO MPHUMEHSTh MPOTUBOMOPO3HBIE T00ABKU ISl CTEH
HIDKHUX 2TaXKEH, onpenessieM o ¢gopmyiie pazaena 14:

m=2020 1 1951,
1,43-7

CrnenoBarenbHO, NMPUHUMaeM O€TOH 0e3 NMPOTUBOMOPO3HBIX /100aBOK, €CIM OHU HE
TpeOYIOTCS 0 KAKUM-JINOO IPYTUM TEXHOJIOTHUECKUM COOOPaKEHUSM.
N.4 Pacuér tpeOyemoil mpouHocTu OeToHa cTeH mo ¢opmyie pasnena 14 cBeacH B

tabnuie 1.1.

Tabmuua 1.1 — Pacuér Tpebyemoii mpouHocTu OeToHa

Drax N ni/N Bi 0,9-Bi ‘ni/N Ri, % ot R2s
1 8 0,500 1,43 0,64 65
2 7 0,437 1,50 0,59 60
3 6 0,375 1,57 0,53 55
4 5 0,312 1,65 0,46 45
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5 4 0,250 1,75 0,39 40
6 3 0,187 1,84 0,31 30
7 2 0,125 1,96 0,22 25
8 1 0,062 2,00 0,11 25

N.5 TIpoBepka MmoydeHHBIX 3HAYCHUH MPOYHOCTH OETOHA CTEH 7-T0 M 8-T0 3Taka 1o
yCIIOBHIO pazniena 14 rmokassiBaeT, 4To pacueTrHas npodHocTh (0,22-Rog u 0,11R28) momkHa ObITH
yBenuueHa 70 3HaueHust Rip = 0,25-R2g. OxoHUaTENTbHO MPUHMMAEM MPOYHOCTH OETOHA CTEH,
yKa3aHHYIO B TIOCJIEHEM CTOJIOIE TabmuIe.

N.6 Pacuér tpeOyemoii mpoyHOCTH OETOHA NMPU pPaHHEM HArpyKEHUH MOHOJUTHBIX
nepekpbITHil. Tpedyemyro MpoyHOCTh OETOHA epeKphITUii TposeToM L1 = 2,85 M onpenenum no
dbopmyre pazaena 14:

(0,25+0,22-In2,85)- R, <R <(0,35+0,22-1n2,85) - R ;
0,48-R,, <R <0,58-R,;.
N.7 Ananorudso jyis nepekpbituid mposietom Lo = 4,10 M Haxoaum:
0,56-R,, <R <0,66-R,,.
YcnoBue pazaena 14 mis nepexpoiTuii OyAeT UMETh BU:
R, 2max{0,25-R,; 0,21-R,;}=0,25-R,,.

[Tonmy4yeHHble 3HaYEHMS MPOYHOCTH YIOBJIETBOPSIOT ATOMY YyCIOBHIO. OKOHYATENHHO
IpPUHUMAaeM TpeOyeMylo MPOYHOCTh OeTOHa JuIsl mepeKpbITHil mposieroM 2,85 M 50 % ot Rus,
npoiérom 4,10 M — 60 % ot Ros.

1.8 Be1bop MeToA0B TeroBoil 00paboTku OeTOHA TPHU paHHEM Harpy>KeHUU.

Jns cteH u mepekpeltuit 1 — 4 staxell TpeOyemas NpPOYHOCTh OETOHA CTEH H
NEepeKpbITUl npumMepHo oauHakoBa. [t 5 — 8 »srtaxed Rer < Ruep. Paznuunas
MPOJOKUTEIBHOCTh TEIJIOBOW OOpaOOTKM CTE€H U NEePeKpbITHM 5 — 8 3Takel MOXKET ObITh
JOCTUTHYTAa B Ppe3yJIbTaT€ TEXHOJIOIMYECKOrO IepepblBa MeX1y OETOHMPOBAHHEM CTEH H
NEPEKPBITHH, a TaKKe MCIOJIb30BaHUEM TI'PEIOLINX MPOBOJIOB YIS JOMOJIHUTEIBHOTO MPOrpeBa
nepekpblThil. PasznuuHas Temmeparypa TemjoBoi  00pabOTKM CTEH U MEpPEeKPBITHHA
o0ecrieuynBaeTcs: MPUMEHEHHEM MTPHONATyOOYHBIX IMTOP MPH KOHBEKTHBHOM TPOTPEBE, a TAKKE

JOITIOJITHUTCIJIbHBIM TCIIJIOBBIM BOS)ICI\/'ICTBI/ICM Ha OeToH HeperBITI/Iﬁ rp€rOmMMHU IMMPoBOJAaMMU.
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Ipuaoxenne K
(cnpaBouHOE)
IIpumepsl pacuéTa NPOYHOCTH 0ETOHA, BHIIEP:KMBAEMOT0 MO ONPeIeJTEHHOMY

TeMIIEPATYPHOMY Pe:KUMY

K.1 OnpenenuTs NpOYHOCTH OETOHA, BHIACP)KUBAEMOMY I10 TEMIIEPATYPHOMY PEKHUMY,

npejcTaBlieHHOMY Ha pucyHke K.1.

t°C
A

60

10

T, 4ac
Tinn

2

Toer
40 l

| ,Tnoﬂ__
10

|
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I
|

Pucynok K.1 — TemnepatypHblil pexxum TBepAeHUs O€TOHA

[Iycte nmas ucmonp3yeMoro B IpHUMEpe cocTaBa OeTOoHa HMMeeTCsl TeMIepaTypHbIH
rpaduk, nzobpaxkeHHbli Ha pucyHke K.2. B coorBerctBuum ¢ pucynkom K.1, pa3zoObem
TEMIEPATYPHBIN peXUM TBEPACHUS HA TPU dTara.

IlepBblif 3Tam — 3Tanm moabeMa TeMIepaTypbl HUMeeT JUIMTenbHOCTh 10 yacoB u
cpenuioro Temnepatypy 35 “C. Ha pucynke K.2 uzorepmsl 35 “C HEeT, HO MO HHTEPIONSIIMHA OHA
npoxoaut mexay nzorepmamu 30 °C u 40 °C. Ornoxxum 1o npexamnonaraeMoit uzorepme 35 °C

Y4acCTOK MPOAOIKUTENBHOCTBIO 10 yacos.
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Pucynok K.2. TemneparypHslii rpaduk
75



Ipoext P HOCTPOI 9-2014

Btopo#i »Tanm — 3Tan M30TEpPMHUYECKON BBIACPKKH UMEET JJIUTEIBbHOCTh 2 Yaca IpHu
cpenueit remnepatype 60 °C. Ilis nepexona ¢ uzorepmsl 35 °C Ha m3otepmy 60 °C HEOOXOAMMO
NPOBECTH TOPU3OHTAIBHYIO JIMHUIO M OTIOKHTh Ha wuszorepmy 60 °C  yuacTok
MPOJOHKUTEILHOCTHIO 2 yaca.

Tpetuii aTan — 3Tan OCThIBAHUSI, XapAKTEPU3YETCS JTUTEILHOCTHIO 40 YacoB U CpeliHEH
temneparypoit 30 ‘C. [ns mepexoma c¢ m3orepmbl 60 °C Ha wm3orepmy 30 ‘C mpoBomum
TOPU3OHTAILHYIO JIMHUIO U OTKJIaabiBaeM Ha m3otrepme 30 “C yuacTOK MpOJ0IDKUTENBHOCTRIO 40
YacoB.

Konen mocneaHero oTi0XKEHHOIO y4acTKa M YKaKE€T HaM Ha MOJYYEHHYI0 OETOHOM
npodHoCcTh — 42 %.

K.2 Pemum panee mpuBeAEHHYIO 3aa9y Yepe3 3peyiocTh OeToHA.

3penocTh OeTOHA 3a BECh MEPHO/I BBIICPKUBAHUS:

3P,=35-10+60-2+30-40=1670 °C-yac.

Bpewms BbinepkuBanusi 0€TOHA, SKBUBAJICHTHOE BblaepkuBanuto npu 20 “C:

2@ =83,5 uaca.
20

9KB

OTnokuM JaHHBIA MPOMEXYTOK Ha rpaduke (pucyHok K.3) mo umzorepme 20 °C, u

MOJIy4YUM IPOYHOCTH 42 % OT IPOEKTHOM.
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Pucynok K.3. Temnepatypnsiii rpaduk
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Hpuiaoxenne JI
(cnpaBouHOE)

Bosmosxknoctu IO «CHexuplii 6ape v. 2.11» ~

JI.1 Ilporpamma mpemHa3HaueHa JUIs KOHTPOJS M IPOTHO3UPOBAHUS TeMIepaTypHO-
IPOYHOCTHBIX TapaMeTPOB OETOHA BBHIICPKMBAEMOT'O B 3UMHEE BPEMsI C IPUMEHEHUEM METOIOB
3MMHEro OETOHUPOBAHMUSL.

JI.2 KonnuecTBO MCXOOHBIX NAHHBIX — MUHHMH3UPOBAHO, 0€3 CHM)KEHHS TOYHOCTH
pacueToB M (QYHKIMOHAJIBHOCTH MpOrpaMmbl. X BBOA OCYIIECTBISETCS B MaKCHMAaJbHO
YIPOLICHHOM W WHTYUTHBHO IOHATHOM BHJE. BBOA MaHHBIX O TeMIepaType ¥ BpEeMEHHU
BBIJICPKUBAHUA OETOHA MOKET BBIMOJIHATHCS KAaK CaMUM OIEPAaTOPOM, TaK M IPH IMOMOIIN

MHOTOKaHanbHoro peructparopa TEPEM 4.0 ™ (pucynok JI.1).

MoHonuTHas cteHa B ocax A1-AZ wa 5 ST

n y u y u F5 - Koutpons Y L
flata Bpems | T,uac |t1,°C|t2,°C|t3,°C|t4,°C|t5,°C =
& TEPEM-4.0
76 - fosasurs
20.12.2001| 22:00 | 10.00 | 12.0| 13.0| 22.0| 16.0| 18.0
21.12.2001| 08:00 | 20.00 | 12.0| 15.0| 24.0| 21.0| 24.0
21.12.2001( 18:00 | 30.00 9.0| 1?7.0| 28.0| 23.0| 26.0 F? - Ygaaute
22.12.2001| ©4:00 | 40.00 9.0| 24.0| 31.0| 23.0| 26.0
22.12.2001| 14:00 | 50.00 | 10.0| 34.0| 30.0| 22.0| 24.0
23.12.2001| 00:00 | 60.00 | 12.0| 38.0| 30.0| 21.0| 23.0 F8- Hcxmoumts - m
23.12.2001| 10:00 | 70.00 | 12.0| 37.0| 29.0| 21.0| 23.0
23.12.2001| 20:00 | 80.00 | 10.0| 32.0| 26.0| 18.0| 15.0
9= Buccraﬂunl - - .
C
— e

F1 - Hnsun] F2 - Dﬂqmn] F3 - l’m:uer] F4 - (h(ena] ESC - Buxop,]
cT = 0.

Pucynok JI.1 — BBox UCXOIHBIX TaHHBIX

JI.3  Peanu3oBaH  TOCTOSHHBI  KOHTPOJIb 32  OTKJIOHEHHEM  (DaKTHUECKHUX
TEMIIEPaTypHbIX pPEXHMOB OT MPUHATBIX Ha CTaJud pa3pabOTKM  OpraHHU3alMOHHO-
TEXHOJIOTMYECKON JTOKyMeHTauuu. KOHTposb TeKyliell NPOYHOCTH OCYIIECTBISAETCA Kak IO
AQHAIUTUYECKUM 3aBHUCHUMOCTSIM, TaK U MO MMeEoIUMCS rpadukam TBepleHus O0eTOHa JTaHHOTO
coctaBa. Bes BbixoaHast uH(OpManus MpeacTaBisieTcs] B TOCTYITHOM JUisl TOHUMaHus Gopme: B

BUJIE TaOIHIL, TPa(UKOB U IIBETOBOTO aKIICHTUPOBaHMs BHUMaHUs (pUCYHOK JI.2).

“ TI0 «CrexHsIit 6apc v. 2.11» pazpaborano Ha Kadeape TEXHONOTHH CTPOUTEIHHOTO
MPOU3BOJICTBA (perepabHOTO TOCYAAPCTBEHHOTO OOHKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BeIcIIero  mpodeccuoHanbHOro  oOpazoBaHus  «HOxHO-YpanbCckuii  TocyaapCTBEHHBIN
YHHUBEPCUTET» (HALMOHAJIBHBIN HCCIIEI0BATEIbCKUN YHUBEPCUTET).

** MuorokananeHsrit peructpatrop TEPEM 4.0 npoussoaurcs OO0 «MHTeprnpréop».
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KoHctp.: MOHOAMTHAA CTEHa B OCAX

Mo pesyqeTatan
Cresin Bape 211

Fi - Coxparmre |
PACHYHET

E=are— BBEAMTE NPOUEHT ApMUPOBAHUA —
Knacc apmatypw (Hanp. Bpl wau A1?) -
Texyume HanpaxeHWas B KOHCTpykuuu: 1.33 Mila

TennepaTypa,
°c

100 Conpo’ 6eToHa pac 0.76 Mla
= Texyumi ypoBeHs HanpaxeHwn 1.752
Pacnanybxa koHcTpykuuu HEBO3MOXHA
80
7 Touka |Mp 15 | Mpt B [ [ Cpegnas Max ckopocts, *C/u
- % or R28| xrscm?® |Temnep.,°C|Temnep.,°C| Harpea |ocTwBaH.
50 1 42.05 108.1 16.0 10.8 0.20 0.30
2 Lisloalal 152.0 32.0 25.0 1.00 0.50
- 3 60.27 154.9 26.0 o 0.40 0.30
0 i 52.60 13502 18.0 20.4 0.50 0.30
5 54.92 141.2 15.0 22.4 0.60 0.80
0 i
o 8 8 g Bpenn,
m g § uac F1- I'Ieuau] FZ—Pm:.npqu.] F3—Puc.rennep.] = I'I])oruo:l] ESC- Buxnn]

Cp. kybuxoBas npouHocTs — 53.87 floBepuTENbHNA WHTEPBan — 44.7...62.9%

PACYET MPOYHOCTH MO 3PENOCTH BETOHA

Mpoussogntens 6etoHa:. BPY saBoga KBH-5
Coctas 6erona: M=680 xr, W[=988 xr, U=408 kr, B/Il=8,4, C-3=1«

Bpemsa, cyr. 1 3 ? 14 28

Mo pesyqeTatan
Crexsitn Bape 211

Fi - Coxpamre |
ESC - Buxoa |

MposmocTe,
%

Mpoutiocts, #| 33 l 3 |51 | 50 [ 73 | 68 | oz | 88 (100 |113

(OyHxuma npoyHocTH Buga R=A- (BPEMA)™

Tge xoappuunenTn A=33.618, n=0.363
CpegHas OTHOCMTENbHAfA OWMOKA annpoKcMMaumM 5.42 %
KoapguumeHt Owuepa F=1.23 < Frp=6.39. aoc

B 2o npos.

Touka| 3penocts | MpouHocts | MpoyHOCTH o
cyt. % 0T Res Kr/cM? S
1 1.8 41.62 106.99
2 4.2 56.41 145.82
3 4.5 58.86 149.25
4 3.4 52.38 134.64
5 3.7 54.19 139.38 ESC - Buxou] g 3 3 3 3 8 g Bpewn
Touka 1- 11:12 21::2.2001 Bpema (4ac) 45.28 YpoeeHe HanpaxeHnn 1.87
CpegHaa KybukoBad npoyHocTs — 52.5% (135.0 kr/cm?) Touka 2- 21:55 22.12.2001 MpasHooTe (%) 65.36 Tennepatypa eosayxa -10.0

Pucynoxk JI.2 — KoHTposb napamMeTpoB 3UMHET0 OETOHUPOBAHUS

JI.4 Ilporpamma BbIaeT 3aKJIIOUEHHE O BO3MOXKHOCTH pacnalyOKd MOHOJIMTHOMN
KOHCTPYKILHUU IO CIEIYIOIINM ITPU3HAKAM:

— IPOYHOCTh OETOHA BO BCEX KOHTPOJBHBIX TOUKAX HE HUXe TpeOyeMol (KpUTHUECKOM
WIN pacnanyOouHON);

— TeMIIepaTypHble HaNpsDKeHHsT B OETOHE Ha JaHHBIH MOMEHT BPEMEHU C Y4ETOM
apMHUpOBaHHUSI HE IMPEBBIIIAIOT TEKyllee pacu€THOE CONPOTHUBIIEHHE OETOHA Ha OCEBOE
pactspkenue 1o Il rpynne npeaenbHbIX COCTOSHU;

— pa3HMLA TEMIIEpaTyp MEXIy OKPYXKAroIUM BO3JyXOM KU OETOHOM HE IpPEBBHIIIACT
HOPMHUPYEMBIX 3HAYCHHI.

JI.5 B nmporpamMmmMe peanr30BaHBI JIBa HE3aBUCHMBIX BHJIa TIPOTHO30B MOBEIEHUS O€TOHA
(pucynoxk JI.3):

— MpPOTrHO3, OCHOBAHHBIM Ha COMOCTaBICHUU (PAKTUYECKOTO PEXKHMMA BbIIECPKUBAHUS
0OeToHa C MPOEKTHBIM;

— TPOTHO3, OCHOBAaHHBIM Ha MPENIOJIOKEHUH, YTO HauWHas C TEKYyLIEro MOMEHTa

BpPEMEHH TEIUIOBOE BO3ACHCTBUE HAa OETOH MPEKpaIlaeTcs U OH HauuHaeT ocThiBath 10 0 °C.
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B EE——
B

i || | i || B

F5 - PaHHEE HarpyweHue

Pucynox JI1.3 — [Iporno3upoBanue napameTpoB 3UMHET0 OETOHUPOBAHHUS

J1.6 [Iyst cocTaBieHHsI TIPOTHO30B MPEAYCMOTPEH pacdéT mpuBeaEHHOTo Ko duimenrta
TEIUIOTIEPEIaui OTPAXKACHUS, KOTOPOE MOXKET COCTOSTh M3 ONATyOKH, YTCIUTUTENs M TPYHTA.

OTaesbHO BBIMONHSIETCS pacyéT MOBEPXHOCTHBIX HapreBareneil (pucyHnok J1.4).

PACYET [PHBEAEHHOT0 KO3®MHUHEHTA TEMMONEPEQA4H PACYET MOUHOCTH TEPMOMATOB v TPEHMEH ONANYBKH

Pucynok JI.4 — Pacuér npuBea€HHOr0 KOAQPHUIMEHTA TEIIONepe1aun OrpaxIeHUs] U MOLTHOCTH

MTOBEPXHOCTHBIX HarpeBaTesen

JI.7 B cnyyae HeONarompusATHOrO MPOTHO3a NPEIYCMOTPEH IIOMCK BBIXOJA U3
HETaTUBHO CKJIA/IBIBAIOIIEHCS 0OCTAHOBKH B BHJIE CIIAYIOMINX pelieHuit (pucyHok JI.5):

— JUIA BCEX METOAOB 3HMHEr0 OCTOHUPOBAaHHUS — TIOAOOP JOMOJHHTEIHHBIX
yTeILTUTENIeH, 00eCTIeUNBAIOIINX HA00p OETOHOM TpeOyeMOoii TPOYHOCTH;

— JUII TpPOTrPEeBHBIX METOJO0B 3UMHEro OETOHUPOBaHHs (MPOTPEB TIPEIOIUMHU
MIPOBOJIaMH,  3JIEKTPOJIHBIA TMPOTrpeB) — TMOAOOP HOBBIX PEXUMOB TEpMOOOpabOTKH,

obecrieunBaronux Habop 0€TOHOM TpeOyeMOl MTPOUYHOCTH.

79



Ipoext P HOCTPOU 9-2014

[Bata muHepanbHas (p=100 Kr/KgE,M}

flManazon ToauuH yrenauteaa 9.65 ... 88.67 cm

Pucynox JI.5 —ITonGop yremnutens u pexuma JOMOJHUTEIBHOIO IPOrpeBa

JI.8 Tlogbop HOBBIX PEKHMOB TEPMOOOPAOOTKH IPH HEOJATONMPHUATHOM IPOTHO3E
3aKIII0YAeTCss B ONPENCIICHHMHM ONTHMAIbHO HM3MEHCHHBIX TEMIICPATYPHBIX  PEKHMOB
BBIJICP)KUBAHUS OCTOHA M OICHKHM HEOOXOJMMBIX JJICKTPHUECKUX MMapaMeTpoM Ui HX

peanuzanuu (pucyHok JI. 6).

Bubepure THR
W PACNONOKEHHE 3NEKTPOAOB:

Pucynok J1.6 — I[Togbop pesxxuMoB TepMOOOpadOTKH OeToHA

JI.9 JIns 5KOHOMHMYECKOT0 pacyeTa JOMOJHUTEILHOIO IPOrpeBa MpeayCMOTPEH pacueT
TEXHHKO-3KOHOMHUYECKHX MMAapaMeTPOB HOBBIX PEXKUMOB mporpesa (pucyHok JI.7).

JI.L10  Peaym3oBano ompeneneHue TMapaMeTpoB O€TOHA isg pacuéra paHHEro
HarpyXXeHuss B TEKYIIUH TIepHOJ W Ha MEPUOJl MPOTHO3a: JOMYCTHMOH HWHTEHCHBHOCTH

Harpy»XEHHs 1 JOMYCTHMBIX HAMPSHKEHUI B OETOHE OT MPUIIOKEHHO# Harpy3ku (pucyHok JI.7).
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PAHHEE HATPYXEHHE BETOHHOH KOHCTPYKUHH

—

MuHHManbHas KYBUKOBAs NPOYHOCTH: Tekyuas — 42.1%, nporHos — 44.6%

Pucynok JI.7 — Pacuér TeXHMKO-?KOHOMMUYECKHUX IOKa3aTenen

U IIapaMEeTPOB PaHHETO HarpyXeHUs

JI.11 Tlo 3aBepmieHMu mporecca KOHTPOJIS 3a IOBEACHHEM OeTOHa, IMporpamma

(hopMHUpYET JIUCT TEMIIEPATYPHO-TIPOUHOCTHOT'O KOHTPOJIS.
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Ipuiaoxenne M
(pexomenpyeMoe)

(I)opMa JIUCTA TEMIIEPATYPHO-TIPOYHOCTHOI'0 KOHTPOJIAA

HanmenoBanune KOHCTPYKIHU B COOTBCTCTBUU C HpOGKTHOﬁ HOKyMeHTaHHeﬁZ

Jara u Bpemst Hayana OETOHUPOBAHHUS:

I[aTa " BpEMs OKOHYAHUA 6eTOHI/IpOBaHI/I${I

O0BeM ynokeHHOTo OeToHa:

HawnmenoBanue n PCKBU3HUTELL OpFaHI/I?,aIII/IOHHO-TCXHOHOFH‘IGCKOﬁ AOKYMCHTAaIUH, B

COOTBETCTBHH C KOTOpOﬁ BBIITOJIHACTCA BBIACPKUBAHUC OeToHa:

TpeOyemast mpouHocTh OeToHa (IpU TBEepICHHM OeTOHAa B TeueHHe 28 CYTOK B HOPMAJbHBIX
ycnoBusix npu temmepatype 20 (£3) °C u oTHOCHTeNbHOW BiIaxHOCTH 95 (£5) %), yka3siBaeMoe

B JOKYMEHTE 0 KauyecTBe OeTOHHOM cMecH o I'oCT 7473

DCKM3 KOHCTPYKIIMH C YKa3aHUEM TOUYEK 3aMepa TeMIlepaTyp:
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Tabnuia KOHTPOJISL ¥ OLEHKU TEMIIepaTyphl OETOHA

Temneparypa 9
OceToHa B O a2
1
=3 S Z| xapakrepupx | °4 2 O 59 8 | & &
S R R R
2 2 F TOUYKaX o 245 54 =g 24
ZZ 28 2l & S| 8| B85 2 & IMoanucek
® £ o | KOHCTPYKIHH, S| = 5 ); 5l @ O £ = >
g5 s = °C o 2 & % & g o = 2 pacmuppoBKa
3 & 8 3 g E = E| E = S E|llpuMeyanus| u JOJKHOCTb
]
25 £ 8 = § 25 &g 2° OTBETCTBEHHOTO
s =) 8 = sl 5 & = nuna
= =X = 2 X ax 5o 2%
o == 1 2 3 4 Nl 8 B o & 2 o &
= 4 O < < o M
O = a8 S o T a O T 0
o
o =
<
=
Tabnuiia KOHTPOJIA ¥ OLEHKH MPOYHOCTH OETOHA
o = « |Tekymas mpouyHocTh
o = % 6 Q
5) O €TOHAa B Q
s | &5 = Cpemnas | &
s 2| B3 XapaKTePHbIX o [Moamuck
o & o O S| rtekymas | = ’
5 2 2 & TOYKAX == HpOUHOCTD g 8 pacmmppoBka
<
2 & B § KOHCTPYKIWUH, % OT | &, % § S [[Ipumeyanusi| W TOHKHOCTh
] (]
25 g 3 R2g e g T o OTBETCTBEHHOI'O
Q
S22 g a
s EH 1| 2|34 % |Mlla| &
N | O &

3aBepuTenbHas HAJMUCh O COOTBETCTBUU BBINOJHSAEMBIX OCTOHHBIX PadOT B 3UMHUIL
nepuoj; TpeOOBaHUSAM TEXHUYECKHMX PpErjiaMeHTOB (HOPM M NIpaBHJI), MPOEKTHOM, paboueil u

opraHus allMOHHO-TEXHOJIOTHUECKOI JAOKYMCHTAIUH.
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bubauorpadus

BpeMeHnHass WHCTPYKIMS TIO TPOU3BOJACTBY OETOHHBIX pPabOT B 3UMHHUX
yCIOBUSIX Ha oObekTax [maBrokypanctpos. YensOuHck: MUHHCTEPCTBO
CTPOUTENILCTBA IpEAIPUATAN TSKEIION WHIyCTPUHU CCCP,
['naBroxypanctpoit, 1985

PykoBOACTBO MO MNpPOU3BOJCTBY OETOHHBIX pPabOT B 3UMHHUX YCJIOBUSX,
paiionax JlaneHero Bocroka, Cubupu u Kpaitnero Cesepa / HHUMOMTII
['occtpos CCCP. Mocksa: Crpoituzaar, 1982

['omoBue C.I. OnTumu3zanusi METOJIOB 3UMHEro OeToHWpoBaHuUs. JI.:
Crpoiinznar, Jlenunrpaackoe otaenenue, 1983

CoBpeMeHHbIE CTpPOUTENbHBIE TeXHOJOTuU: MoHorpadus. Ilox penakimeit
C.I'. TonoBueBa. Yenabuuck: U3n-so FOYpI'Y, 2010

PykoBOACTBO 1O mporpeBy OETOHa B MOHOJHUTHBIX KOHCTPYKIUSX. M:
PAACH, HUNXB, 2005

Pexomennanuu 1o 3umHeMy OeroHupoBanuto / PUJIEM, Komurer mno
3uMHeMy OeToHupoBaHuio. Mocksa: Ctpoituzaar, 1965

ASTM C 1064/C 1064M-12 «Standard Test Method for Temperature of
Freshly Mixed Hydraulic-Cement Concrete» («CrangapTHbIE METOIbI
OTIpEJICIICHHS TEMIIEPATYPhl OETOHHBIX CMECEil 1 OETOHOBY)

ACI 306R-88 «Cold weather concreting» («3uMHee OETOHHPOBAHUE )

P 11-02-2006 «TpeboBanmsi K COCTaBy U TIOPSJKY BEICHHS
UCITOJITHUTEIILHONH JOKYMEHTAIlMU TIPH  CTPOUTEILCTBE, PEKOHCTPYKIIUH,
KalmuTaJIbHOM PEMOHTE OOBEKTOB  KAaNUTAJbHOTO CTPOUTEILCTBA W
TpeOOBaHMsI, TPEIBABIAEMbIE K aKTaM OCBHUCTEIHCTBOBAHUS padoT,

KOHCTPYKIUH, YHACTKOB CETEH MHKEHEPHO-TEXHUUECKOTO 00ECIIEUEHUS»
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