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AHHOTAIMSA

Hacrosimme pekoMmennauuu paspabortanbl B pamkax I[Iporpammbl cTangapTUzanuu
HanmonaneHoro  oObeAMHEHMsS]  CTpOMTENEd M HAMpaBlIeHbl Ha  pealu3alfio
I'pamoctpoutensHoro koxekca Poccuiickonn @enepanun, dDenepanbHbIX 3aKOHOB
Poccuiickoii ®@enepanun ot 27 aekadbpst 2002 roma Ne 184-d3 «O TexHUYECKOM
perynupoBanun», ot 30 nekaOps 2009 roma Ne 384-D3 «TexHuyeckuil periiaMeHT o
0€30MacHOCTH 37aHUA U COOpYXKEeHHM», mocTaHoBjieHUs IIpaBurenbcTBa Poccuiickoit
®enepaunu ot 21 urona 2010 roma Ne 468 «O mnopsiake MpOBENECHHSI CTPOUTEIBHOIO
KOHTPOJIS [TPU OCYLIECTBIECHUU CTPOUTEIBCTBA, PEKOHCTPYKIIMU U KAIIUTAIILHOIO PEMOHTA
00BEKTOB KaNUTAJIbHOIO CTPOUTENLCTBA», MpUKaza MUHUCTEPCTBA PETHOHAIBHOIO
pa3Butusi Poccuiickoit denepanuu ot 30 nexadbps 2009 roma Ne 624 «O6 yTBepKIeHUU
[lepeunst BUIOB pabOT MO HMHXXEHEPHBIM W3bICKAHUSIM, MO TOJTOTOBKE MPOEKTHOU
JOKyMEHTAIMU, IO CTPOUTENIbCTBY, PEKOHCTPYKIIMH, KaUTAIbHOMY PEMOHTY OOBEKTOB
KalUTaJIbHOTO CTPOUTENHCTBA, KOTOPHIE OKa3bIBAIOT BIUSHUE HAa 0E€30MaCHOCTh OOBEKTOB
KAlUTaJIbHOTO CTPOUTENBCTBA» W HHBIX 3aKOHOJATENBHBIX W HOPMATHMBHBIX IPABOBBIX
aKTOB, IEHCTBYIOIIMX B 00JIACTH TPAJAOCTPOUTENBHOM 1eATEIHHOCTH.

Hacrosimme pexoMeHaarmu paspabotansl B passutie CTO HOCTPOU 2.6.54.-
2011 «KoHCTpyKIIMM MOHOJMTHBIE OETOHHBIE U JKEJIe300€TOHHBbIC. TeXHUYECKHUe
TpeOOBaHUS K MTPOU3BOACTBY padoOT, MpaBWia M METOJbl KOHTPOJS» AJiA BBIPAOOTKHU
€MHBIX TPEOOBAHUI MO MPOU3BOJICTBY U KOHTPOJIIO KauecTBa OETOHHBIX padOT B 3UMHEE
BpEMSL.

B ocHOBy pekomeHJanui II0JIOKEHBI PpEe3yJIbTaThl HAYYHBIX HCCIEAOBAaHUU,
BBINIOJIHEHHBIX Ha Kadenpe TEXHOJOTUU CTPOUTENBHOrOo Mpou3BoAcTBa HOxHO-
VYpanbCKoro rocylIapCTBEHHOIO YHUBEPCUTETAa M JIPYTMX HAyYHO-HCCIEIOBATEIbCKUX,
y4eOHBIX W IIPOM3BOJICTBEHHBIX opraHuzanuii Poccuiickoit deaeparuu, a Takke
HAKOIJIEHHBIM OMBIT OTEYECTBEHHOTO U 3apy0E€KHOT0 CTPOUTENHCTBA B 00JACTH 3UMHETO
o6etonnpoBaHusi. TpeOOBaHUS HACTOSANIUX PEKOMEHIAIMN 10 BBEACHHUS WX B JICHCTBUE

MPOILIUIN anpoOaIiio B CTPOUTENbHBIX opranu3aiusax YensioOnnckoit o6nactu.
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ABTOpCKMM  KOJUIEKTHB: JOKTOp TEXHHYECKUMX HayK, Ipodeccop, UieH-
KoppecnoHZeHT Poccuiickol  akageMuu  apXUTEKTYpbl M CTPOMTENBHBIX  HayK,

3aCIIy)KCHHbIN JedaTenb Hayku Poccuiickor denepanuu, MOYETHBIM CTpOUTENb Poccun

II—‘0J106H86 Cmanucnae Feopzueeuu, KaHauaaT TEXHHUYCCKUX HAYK, AJOLCHT Hukyc

I'puzopuii Anexcanopoeuu, NOKTOp TEXHUYECKUX HAYyK, NOUEHT baiidypun Anvbepm
Xanumoeuu (xadenpa TEXHOJOTUU CTPOUTEIBHOTO MPOU3BOACTBA (heaepaibHOTO
TOCyJapCTBEHHOTO OIOHKETHOTO 00pa3oBaTeNLHOTO  YYPEKICHUS  BBICIIETO
npodeccuonanbsHoro oopazoBanus «HOxHO-YpaabCKUil TOCYJapCTBEHHBIN YHUBEPCUTET»
(HAaUMOHANBHBINA MCCIEN0BATENbCKUI YHUBEPCUTET)), IMOYETHBIM cTpouTenb Poccum
Edumenko Eecenuii bopucoeuu, xaHauaT TeXHUYECKUX HayK Moszzanée Kupunn
Muxaiinoguu (ynpaBlIEHHE PETHOHAIBHOTO T'OCYJApCTBEHHOTO CTPOMTEIBHOIO HaA30pa
MuHuCcTEepCTBa CTPOUTENBCTBA U UHOPACTPYKTYphl UenssOMHCKOM 001acTH), MOYETHBIM
ctpoutens Poccun Abaumoe Anexcanop Heanosuu (UenssOMHCKUN MEXPETHOHATHHBINA
COI03 CTpouTesel), Mo4YeTHbl cTpoutens Poccum ecamkoe HOpuit Bacunvesuu
(HekoMmmepueckoe napTHepcTBO «Camoperynupyemasi opranuzanus Coro3 CTPOUTEIbHBIX
komnanuil Ypana u Cubupn»).

Pexomennauuu (riepBas peaaxius) BBeeHbl B AeiicTBue Komurerom no pazpaborke
CTaHAApTOB U MPAaBHJI HEKOMMEPUYECKOro napTHepcTBa «CamMoperyiaupyemMas opraHu3anus
Coro3 cTpouTenbHbIX KoMIIaHui Ypana u Cubupu», npotokona Ne 18 ot 16.09.2014 .

Pexomenpanuu oq00peHBl  yIOpaBICHUEM PETUOHAIBHOIO TOCYJApPCTBEHHOTO
CTPOUTENBHOTO  Haa3opa  MUHHUCTEpCTBA  CTPOUTENbCTBA U HHQPPACTPYKTYPHI
UYensOuHckol 00JacTH JUisi NPAKTUYECKOTO TPUMEHEHUS HMX TPU CTPOUTENHCTBE,
PEKOHCTPYKIIUM OOBEKTOB KANUTaJIBLHOTO CTPOMUTEIHCTBA HA TEppUTOpUHM YensiOuHCKOU
obnactu, npotokos Ne 17 ot 23.09.2014 .

PexoMennmaunu (BTopas penakuusi) BBeAeHbl B neiictBue Komurerom mo
pa3paboTKe CTaHIApTOB M MPaBWUJI HEKOMMEPYECKOTO mapTHepcTBa «CamoperyaupyemMas

opranmu3anusi Coro3 CTPOUTENBHBIX KOMIaHuil Ypana u Cubupu», nportokoa Ne 16 ot

14.09.2015 r.

P —HMN CPO CCK-02 -2015 cTp. 5 13 84



1 OBJIACTDb IIPUMEHEHUSA

1.1 PexkoMmeHmauuu pacrnpoCTpPaHSIOTCS Ha MPOU3BOJICTBO OETOHHBIX pabOT B
3UMHUNA TIEpUOJ TpPU YCTPOWCTBE BCEX BHUAOB OETOHHBIX U KEIE300€TOHHBIX
KOHCTPYKUMH, NPUMEHSIEMBIX B TPAXIAHCKOM M MPOMBILUIEHHOM CTPOUTEIBCTBE,
U3TOTOBJIIEMBIX HAa CTPOMTENILHOM IUIOHIAIKE M3 TSKENbIX OCTOHOB M HEHaNpsiraeMou

apMaryphl.
[Ipumeuanue - 3umHUM niepuosioM, B coorBerctBuu ¢ CII 70.13330, cuuraercs nepuon, Koraa
CpeIHECYTOYHAs TeMITepaTypa Hapy>KHOTO Bo3ayxa Huke +5 °C, a MUHUMAaJIbHAsI CYTOYHAs TeMIIepaTypa

ke 0 °C.

1.2 Hacrosmme  peKOMEHJAIlMM  COJEpXaT OCHOBHBIE  TpeOOBaHUA K
TEXHOJOTHYECKUM MPOIEccaM, YCIOBHSIM MPOU3BOJACTBA PabOT M MOPSAKY KOHTPOJS HX
BBIIIOJIHCHUSL.

1.3 PekomeHnanuu cojpepkaTr oOmpe TpeOOBaHMs K MPOLECCaM KOMITbIOTEPHOTO
KOHTPOJISI TEeMIEparypbl M TMPOYHOCTH OETOHA, a TaKXKe Crmoco0aM BBITIOJIHCHUS

OTACIBbHBIX 3TAIIOB KOHTPOJIA U UX JOKYMCHTHPOBAHUIO.

2 HOPMATHUBHBIE CCBIJIKH

B HacTOAlMX pEKOMEHAAIMSAX MCHOJb3YIOTCS HOPMATHMBHBIE CCBUIKM Ha
CJIeYIOIME CTAaHAAPTHI U CBOJIbI IIPABUII:

['OCT 7473-2010 Cmecu Getonnble. TexHUUECKHUE YCIOBUS

I'OCT 10180-2012 Bberonsl. MeToabl ONpeaeieHUsI MPOYHOCTA MO KOHTPOJIbHBIM
obpaziam

I'OCT 10181-2000 Cmecu 6eTonHBIC. METOTBI HCTIHITAHUN

I'OCT 17624-2012 beroHbl. YIbTpa3ByKOBOW METOJ ONIPEACTICHUS TPOYHOCTH

I'OCT 18105-2010 Betonsl. IIpaBuia KOHTPOJISI U OUEHKH MPOYHOCTH

I'OCT 22690-88 beronbl. OmnpeneneHue NpOYHOCTH MEXAHMUYECKUMHM METOAaMu
Hepa3pyLIaoIIero KOHTPOJIS

I'OCT 26633-2012 BeToHBI TSXKENbIE U MEIKO3EPHUCTHIE. TEXHUUECKUE YCIOBUS
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I'OCT 28570-90 betonbl. MeToapl ompejaesieHUs MPOYHOCTH IO 0Opaszuam,
OTOOpPaHHBIM U3 KOHCTPYKIIHMA

I'OCT 31384-2008 3amurta OETOHHBIX M KEJIE300€TOHHBIX KOHCTPYKIIMH OT
Kopposun. O0IMe TEXHUYECKHE TPEOOBAHMS

CHull 12-03-2001 «be3zonacHocts Tpyna B crpoutenbctBe. Yacte 1. OOmme
TpeOOBaHUS»

CIT 28.13330.2012 «CHull 2.03.11-85 3amura CTpOUTENbHBIX KOHCTPYKLHI OT
KOPPO3UH»

CIT 48.13330.2011 «CHulI 12-01-2004 Opranuszanusi CTpOUTEIbCTBA»

CIT 63.13330.2012 «CHull 52-01-2003 beronneie u XKene300€TOHHBIC
KOHCTPYKIIMU. OCHOBHBIE MMOJIOKEHUS»

CII 70.13330.2012 «CHulI 3.03.01-87 Hecymue u orpakaaromue KOHCTPYKIIUN»

CIT 131.13330.2012 «CHulI 23-01-99 CtpourenbHas KIMMATOIOTHUS»

CTO HOCTPOM 2.6.54-2011 KOHCTPYKIMH MOHOJHTHbIE OCTOHHBIC U
xKene300eToHHbIe. TexHuueckrue TpeOoBaHMs K MPOU3BOACTBY padOT, MpaBUiia U METObI

KOHTPOJIA

[Ipumeuanue — Ilpu MOIB30BAaHUM HACTOSIIMMHU PEKOMEHAALMSIMH L€JIeco00pa3HO MPOBEPUTH
JIeiCTBUE CCBUIOYHBIX HOPMATUBHBIX JOKYMEHTOB B HH(POPMAIIMOHHOW CUCTeME OOIIe I'o MOJIb30BaHUS —
Ha oO(QuUIMaNbHBIX calTax HaMOHAIbHOrO oprana Poccuiickoit ®exepanuu 1Mo craHAapTH3ALNY,
Acconmanuu  «HaunonanpHOe  OOBEIMHEHHME CTPOMTENEH» M HEKOMMEpPYECKOro IapTHEpCTBa
«Camoperymupyemast opranuzaisi Cor3 CTpOUTeIbHBIX KoMnanui Ypana u Cubupu» B cetu UHTEpHET
WIN TI0 €XKEroJHO M37aBaeMbIM MH(GOPMAIMOHHBIM yKa3aTelsiM, OMyOJIMKOBAaHHBIM 10 COCTOSHUIO Ha 1
SHBapsl TEKyllero rojga. Eciaum ccbUlOYHBIE  HOPMATUBHBIM  JTOKYyMEHT 3aMEHEH (M3MEHEH,
aKTyaJIM3UpOBaH), TO NPU IOJB30BAHUH HACTOSIIMMHU PEKOMEHIALMIMHU CIEAYET PYKOBOJCTBOBATHCS
HOBBIM (M3MEHEHHBIM) HOPMATUBHBIM JJOKYMEHTOM. Eciiu cChUTOUHBIN cTaHaapT OTMEHEH 0e3 3aMEeHbI, TO

IMMOJIOKCHUE, B KOTOPOM JaHa CChbIJIKA HAa HCTO, IPUMCHACTCA B 4aCTH, HC 3anaFHBaIOH1€ﬁ 9TY CCBUIKY.

3 TEPMUHBI, ONPEJAEJEHUA 1 OBO3HAYEHUSA

3.1 B HacToSmMX pPEKOMEHIAIMAX TMPUMEHEHBI CICAYIONIUE TEPMHUHBI C

COOTBCTCTBYIOIINMU OIPCACICHHUSIMMU:
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3.1.1 aktuBHbIi MerToa: Meron TepMoOOpPabOTKH, MPU KOTOPOM TEIIOBOE

BOSI[CIZCTBHC OCyHICCTBJIACTCA B IICPHUOA BBIACPIKNBAHMA OeToHa.

3.1.2 OeronHasi cMech: ['O0TOBas K NPUMEHEHUIO MEPEMEIIaHHAs OIHOPOAHAs
CMECh BSIKYILEro, 3arlojIHUTENel W BoAbl ¢ Jo0aBieHueM win 0e3 Jo0aBieHUs
XUMUYECKAX W MHUHEPATBHBIX J00aBOK, KOTOpas IMOCJE YIUIOTHEHUWS, CXBAaThIBAHUS M

TBEpJEHUS MIpeBpallaeTcs B OETOH.

[[OCT 7473-2010, nynkr 3.1]

3.1.3 6eronnbie padoTbl: Kommieke paboT Mo MPUTrOTOBIECHUIO, TPAHCIIOPTUPOBKE,
YKJIa/IK€ U BBIICPKMBAHUIO OETOHA B PA3IMYHBIX YCIOBUSAX OKPYXKAIOLIEH Cpeibl.

3.1.4 3umHee OeToHUpoBaHMe: [[por3BOICTBO OETOHHBIX paOOT B 3MUMHUMA MEPUO/I.

3.1.5 3umHuil nepuoa: Bpems roga ¢ 0)KugaeMoil CpeAHECYTOUHON TEMIEPATYPOM
HapyKHOTO BO3ayxa HIke + 5 °C 1 MUHUMAaNBHOU CyTOuHOM Temriepatypoit Hike 0 °C.

3.1.6 kiacc 0eTOHA MO MPOYHOCTH B MPOEKTHOM BO3pacTe: 3HAUYCHHUE Kiacca

OeToHa, yKa3aHHOE B JOKYMEHTE O KaueCTBE OCTOHHOM CMECH.

[Ipumeuanue — @opMa U copepkaHUe JTOKyMEHTa O KauyecTBe OETOHHOW CMECH yCTaHOBJICHBI

I'OCT 7473.

3.1.7 KOMIBIOTEPHBI TEMIEPATYPHO-NPOYHOCTHOH KOHTPOJIb: OLEHKa,
IPOTHO3MPOBAaHUE W  JOKYMEHTHPOBAHME [AapaMeTpoOB  TBEpACHUS  OeToHa ¢
UCIIOJIb30BaHUEM KOMITBIOTEPHBIX MPOTPAMM.

3.1.8 xpuTHYeckasg npo4HocTh R,p, %: IIpouyHocTs O€TOHA, MOCIE TOCTHKECHUS
KOTOPOM 3aMOpaXMBaHUE YK€ HE BHOCUT HEOOPATUMBIX HAPYLIEHUH B CTPYKTYpY O€TOHa,
a 0ETOH B HOPMAJILHBIX YCJIOBHSX HAOMPAET HOPMUPYEMYIO TPOYHOCTb.

3.1.9 MacCHBHOCTH KOHCTPYKIMHU: B3auMOCBS3b FT€OMETPUUECKUX XAPAKTEPUCTUK
OCTOHHON KOHCTPYKIIMM U PpACIpECIICHUs] TeMIlepaTypbl BHYTpU O€TOHa 3a Ccuer
TEIUIONPOBOAHOCTH.

3.1.10 MmeToa 3uMHEro 6eTOHUPOBAHUA: BHIbl TEMJIOBOIO WJIM MHOT'O BO3/ICHCTBUS
Ha OCTOHHYIO CMECh WJIH OETOH C IIENbI0 TOJYyYCHHS] KPUTHUECKOU, TPOMEKYTOUHOM,
pacnagyOO4YHOM MPOYHOCTH, MPOYHOCTH OETOHA MpU TMOITAMHOM 3arpyKeHUU WUIU

IMPOCKTHLIX XapaKTCPUCTHUK OeTOHa B 3UMHHUX YCIIOBHAX.
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3.1.11 wmoayab mnoBepxHocTH KomeTpykmmm M, w: Xapakrepucruka

MAaCCUBHOCTHU KOHCTPYKIHWH, paBHAA OTHOHICHHWIO ILJIOIIAAN oxnamaaeMoﬁ IMOBCPXHOCTH

KOHCTPYKIIMU K €€ 00beMy.

3.1.12 moHOTUTHASI 0€TOHHASI KOHCTPYKIUS: DJIEMEHT 31aHUS WU COOPYKEHHUS,
BBIMIOJHSAEMBIA M3 OETOHHON CMECH HEMOCPEICTBEHHO B IMPOECKTHOM MOJOXEHUH 0e3

paboueit apMaTyphl.

[CTO HOCTPOM 2.6.54-2011, mynxkr 3.2.8]

3.1.13 moHoMTHAsL Keae300eTOHHAST KOHCTPYKUMSI: DJIEMEHT 3JaHus WU
COOPY)KEHHUSI, BBITIOJIHSIEMbI W3 OETOHHOW CMECH HEMOCPEJCTBEHHO B TMPOEKTHOM
MOJIO’KEHUH C YCTAaHOBKOM paboueil apMaTypsbl.

[CTO HOCTPOM 2.6.54-2011, mynxr 3.2.9]

3.1.14 HopmaJsbHBbIe yCJI0BHSI TBepAeHusi 0OeroHa: Temmeparypa OKpyXKarouien
cpenbl (20 £2) °C u oTHOCHUTEIBHAS BIAXHOCTH (95 £ 5) %.

3.1.15 HopMupyeMoe 3HavyeHue mnpoyHocTH OeroHa: [Ipounocts OeroHa B
POEKTHOM BO3pacTe WM €€ J0Jds B NPOMEXKYTOYHOM BO3paCTe, YCTAHOBJIICHHAs B
HOPMATHBHOM WJIM TEXHUYECKOM JOKYMEHTE, M0 KOTOPOMY H3TOTABIWBAIOT OCTOHHYIO
CMECh WJIH KOHCTPYKIIHUIO.

3.1.16 maccuBHBI# MeToA: MeToj, MpU KOTOPOM OTCYTCTBYET TepMOOOpabOoTKa
OeToHa WM TEIUIOBOE BO3ACHCTBHE MPOMCXOJIUT TOJIBKO Ha AdTame HarpeBa OCTOHHOU

CMECH 0 €€ YKIAAKH B KOHCTPYKIHIO.

3.1.17 naptusi 6eTonHoii cMecu: OObeM OETOHHOW CMECH OJJHOTO HOMHHAJIBHOTO

COCTaBa, U3TOTOBJICHHBIN WJIN YJIOKEHHBIN 34 ONPENEIICHHOE BPEMSL.

[['OCT 18105-2010, mynkr 3.1.7]

3.1.18 mpoMexkyTOouHAasi MPOYHOCTH: [IpoyHOCTH OETOHA HA OMPEACICHHOM JTare
BbIIEPKUBaHMsI OETOHA.

3.1.19 npouyHocTh mNpH NWOITAmHOM 3arpy:keHum: I[IpouHocts OeroHa,
onpenensieMas ¢ y4eTOM JOMYCTUMOW MHTEHCUBHOCTH 3arpyKEHUs KOHCTPYKIIMI MpU UX

BBLICPKMBAHWHN.
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3.1.20 pacnamy6o4yHasi mpoYHOCTH Ryyeny %: IIpoyHOCTh OETOHA, MPU KOTOPOH
OCYIIECTBIISIETCSI CHATHE ONAITYOKH C MOBEPXHOCTEH KOHCTPYKLIUU.

3.1.21 Texkymmid KOHTPOJb: KOHTpoib HpoyHOCTH O€TOHA MApTHUM OCTOHHOM
CMECH WJIM KOHCTPYKUUH, NpHU KOTOPOM 3HAYCHHUS (PAKTUUYECKOW MPOYHOCTH U
OJTHOPOJHOCTH OETOHA IO MPOYHOCTU PACCUUTHIBAIOT MO PE3yibTaTaM KOHTPOJIS 3TOMN
HNapTHH.

3.1.22 Tekymiasi mpo4HocTb: [IpoyHOCTh OE€TOHA MOHOJUTHBIX KOHCTPYKIIMI B
KOHKPETHBI MOMEHT BPEMEHH B MPOLECCE BbIACPKUBAHUS B 3MMHUX YCIOBUSX.

3.1.23 TemmepatypHble HanpsikeHusi: HanpspkeHus, Bo3HuKamomue B O€TOHE
BCJIEACTBUE HW3MEHEHUS TEMIIEpaTypbl WJIM HEPAaBHOMEPHOIO €€ PpACIpENENICHHs IO
CEYEHUIO0 MOHOJIUTHBIX KOHCTPYKIIUH.

3.1.24 temmepatypHblii pexum: [IpoexktHoe u (mim) (akTUueckoe H3MEHEHHE
TeMIiepaTypbl O€TOHA BO BPEMEHU Ha pa3HbIX dTamnax BbIAEPKUBaHUS OETOHA.

3.1.25 TpeGyemasi mpoYHOCTH 0eTOHA B NMPOEKTHOM BoO3pacTte: MuHHUMAIBLHO
JIOTyCTUMOE CpEeHee 3Hau€HUEe MPOYHOCTH OETOHA B KOHTPOJUPYEMBIX MapPTHIX
OETOHHOM CMeCH WJIM KOHCTPYKIIUM, COOTBETCTBYIOUIEE HOPMUPYEMOI MTPOUYHOCTH OETOHA
npu ee GaKTUIECKOM OHOPOTHOCTH.

3.1.26 TpéxcyrouHas mnpoyHocTh OeroHa, Rj;, MIla: Ilpouynocts OeToHa B

BO3pacTe TpéX CYTOK IIpH €I'0 BbIACPKHMBAHHUHW B HOPMAJIBHBIX YCIIOBUAX TBCPACHUS.

3.1.27 pakTuyeckmii kjaacc 6eTOHA M0 MPOYHOCTH: 3HAUCHHUE Kiacca OETOHA MO
IPOYHOCTH MOHOJIUTHBIX KOHCTPYKLMM, PAacCCUUTAHHOE IO pe3yjibTaTaM OIpPEACIICHUS

(bakTHUeCKO MPOYHOCTH OETOHA U €€ OJTHOPOJHOCTH B KOHTPOJIUPYEMOM MapTUH.

[TOCT 18105-2010, nyskr 3.1.3]

3.1.28 paxkTHueckasi npouHocTh 0eToHa: CpenHee 3HaUCHUE TPOYHOCTH OE€TOHA B
napTusix OETOHHOM CMeCHM WJIM KOHCTPYKLHH, PAacCUMTAHHOE [0 pe3yJibTaTaM €€
ONPE/ICIICHUS] B KOHTPOJIUPYEMOU mapTHUH.

[['OCT 18105-2010, mynkr 3.1.4]
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3.2 OcHOBHBIE O6OBH3‘ICHI/I}I, ITPHUHATBIC HACTOAIIMNX PCKOMCHAALIUAX,
npuBeeHbl B Tabmnuie 3.1.
Tab6muma 3.1 — OcHOBHBIE 0003HAYCHHS
CumMBon PasmepHOCTD 3HaueHue
t s °C Temneparypa Hapy>KHOTO
BO3yXa
V- Br/(m>-°C) [IpuBenennbrit Ko dUIHESHT
TEIUIONePEIaun OTPAXKIACHUS
ts e °C Temmnepatypa IpUTrOTOBICHHON
OCTOHHOI CMeCH Ha BBIXOJIE U3
O6eTOHOCMEeCHUTENS
M, M Mopnynp NOBEPXHOCTH
KOHCTPYKIIUU
t,, °C TeMmneparypa U30TEpPMUYECKOTO
BBIJICP)KUBAaHMs OETOHA
5.m. °C HavanpHas Temmeparypa
0eToHa, YIOKEHHOTO B
KOHCTPYKIIHIO
Foxn M ITmomane oxaaxkmaeMbIX
MOBEPXHOCTEH KOHCTPYKITHH
\'% M O0BEM KOHCTPYKIIUH
VHOH °Clyac CkopocTh morbéma
TeMIepaTyphl
on M Monaynb onamyGneHHON
MTOBEPXHOCTH
FOH M [Tnomane onanxyOeHHON
MMOBEPXHOCTHU

4 OBIIME NMOJIOKEHMUS 11O BBITIOJIHEHHUTIO
BETOHHBIX PABOT B 3UMHUI IEPUO/]

4.1 TIlpumeHeHue METOJOB

3UMHCTO 6CTOHI/IpOBaHI/I${ JOJDKHO  HCKIIHO4YAaTb

MPEXIEBPEMEHHOE 3aMOpakMBaHUE OETOHHOM cMecu U OeToHa, 00ecreunBaTh 3aJaHHbIC
TEMITBl YKJIaJAKA OETOHHOM CMECH W TOJYyYEeHHE HOPMHUPYEMBIX 3HAYCHUN MPOYHOCTH
OeToHa TMpU COKpAIllEHUHM BPEMEHH TBEPIACHHUS, a TaKKe CO3[aBaTh YyCIOBUS,
UCKJIIOYaoIle o0pa3oBaHKUE TPEIIMH B KOHCTPYKIIMM M3-3a TEMIIEPATypHBIX NEpenaioB
10 CEYEHUIO KOHCTPYKIIHH.

4.2 Ha ocHOBaHHU pab0o4MX YepTexeld KOHCTPYKIMI U pacUETHBIX KIMMAaTUYECKUX

napaMCTpOB BBIACPKHBAHUA OeToHa OpraHu3aiysa, BbIIIOJHAIOIIAA OCTOHHEIC pa6OTI>I,
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pazpabarpiBaeT  cormacio  CII  48.13330  opraHu3aimOHHO-TEXHOJOTHYECKYIO
JOKYMEHTAIUIO 3UMHEr0 OETOHHPOBAHUS (TEXHOJOTUYECKUE KapThl, TEXHOJIOTUYECKUE
pEryiaMeHThl U TOMY IOJI00HOE), B KOTOPOM JAOJIKHBI ObITh MPUBEICHBI:

— TpeOoBaHUSI K OETOHHOM CMeCH M YCIOBHSIM €€ TpPaHCIOPTUPOBAHUS,
oOecreunBarOINe TMONy4eHHE TpeOyeMbIX CBOMCTB U, MPEXKAE BCEro, 3aJaHHOMN
TEMIIepaTypbl 3TOH CMECH MpHU BBITPY3KE W3 OETOHOCMECHUTENS M Yy MECTa YKIAJKHU B
KOHCTPYKITUH;

— HOpMHUPYEMbI€ 3HAUCHHUSI POYHOCTU OETOHA;

— TeMIepaTypHble PEXHUMBbI BBIICPKUBAaHUA OCETOHA, a MPU HCIOJIB30BAHUU
AKTUBHBIX METOJOB 3UMHEr0 OETOHHPOBAHMS — JOTOJHHUTEIBHO MNPUHIMIIHUAIbHBIE U
MOHTa)XHbIE€ CXEMBI IPOTPEBA;

— CXeMBbl pa3MeUIeHHs TeMIEPaTypHbIX CKBAXHH U THUIIBI MPUOOPOB AJIsI U3MEPEHUS
TeMIiepaTypbl O€TOHa;

— pacxo/ MaTepuasoB U TPY103aTPaThl HA BBIIIOJIHEHUE padoT;

— TpeOOBaHUA K KOHTPOJIIO Ka4eCTBa;

— OXpaHa Tpy/ia U TeXHUKa 0€30MaCHOCTH.

4.3 TIlpeaBaputrenbHbI BBIOOP METOAA 3MMHETO OETOHHUPOBAHUS CIEAYET
OCYILIECTBIIATH C YYETOM PEKOMEHAalui, mpuBeaeHHbIX B puiioxkeHun Y CTO 2.6.54 unu
npunoxenuun P CIT 70.13330.

Br16op Hanbosee 3KOHOMHUYHOTO METO/1a 3UMHETO OETOHUPOBAHMS PEKOMEHTYETCS
OPOU3BOJAUTH HA  OCHOBE  TEXHUKO-DKOHOMHYECKOM  OLEHKH  3(P(HEKTUBHOCTH,
BBIMOJHSAEMONW  MOCPEACTBOM  KOMIUIEKCHOIO  MOJEJIHUPOBAHUS  MHBECTHIIMOHHBIX
CTpOUTENbHBIX TpoeKkToB. [Ipm 3TOoM Kpome OOBIYHBIX MOKa3zareneil 3((eKTUBHOCTH,
TaKUX KaK MPOJOJDKUTEIBHOCTh CTPOUTENLCTBA U (WMJIM) peaju3alii UHBECTUIMOHHOIO
CTPOUTENIBHOTO MPOEKTa, TPYIOEMKOCTh CTPOUTENBCTBA, CTOMMOCTH, YHCTBI JOXO[,
NEpPUOJl OKYNMAaeMOCTH, MOTYT OBITh HCIIOJIb30BaHbl AUCKOHTUPOBAHHBIE IMOKA3aTEIN —
YUCTBIA JUCKOHTUPOBAHHBINA J10XOJl, JTUCKOHTUPYEMbIH MEpUOJ] OKYHNaeMOCTH, WHIEKC
npUOBLTBHOCTH WJIM UHIEKC JOXOTHOCTH.

4.4 Tlpu BBINOJHEHWH OETOHHBIX PA0OT B 3UMHHUN NEPHUOJ CIEAYET COOJI0JATh

HIDKETIPUBEICHHBIE TPEOOBAHMS OXPaHbl TPYAA U TEXHUKH 0€30IacHOCTH.
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4.4.1 Ilpu sKcruTyaTalluyd 3JEKTPOYCTAaHOBOK JIJISl AIEKTPOTEPMOOOpaboTKku OeToHa
NOMHMMO OOIIMX TpeOOBaHUU MpaBuUJ 0€30MaCHOTO MPOU3BoJCTBA padoT cormacHo CHull
12-03  cimegyeT  pPYKOBOJCTBOBATHbCS  MpPAaBWJIAMHU  TEXHUYECKOM  SKCIUTyaTaluu
3IIEKTPOYCTAaHOBOK MOTpEOUTENEH.

442 B TeueHHe BCEro IMEpUOAA IKCIUIyaTallMd 3JIEKTPOYCTAHOBOK  JUIS
AIEKTPOTEPMOOOPa0OTKH OeToHa pabodas 30HA JOHKHA OBITH 0OOpyJOBaHA 3HAKaMU
0€30MacHOCT M UMETh OTpaXJIeHuEe BHICOTOM He MeHee 1 M. Bpons orpaxnenus
YCTaHABJIMBAIOTCS KpPAaCHbIE CHUTHAJbHBIE JIAMIbl MOJI HamnpsbkeHue He Oosiee 42 B,
KOTOpPBIE 3aroparoTcsi OJHOBPEMEHHO C BKIIOYEHHEM YCTAHOBOK 3JIEKTPOTEPMOOOPaOOKH.
B HouHOe Bpemsi orpaxaeHue pabouell 30HBI JOKHO OBITH OCBEHICHO. YYacTOK
AIIEKTPOTEPMOOOPaOOTKH OeToHa JAOKEH TIOCTOSSHHO HAXOJUThCA TMOJ| HaI30pOM
JEKYPHOTO AJIEKTPHUKA.

4.4.3 3anpemiaercs:

— XOXKJEHHE JIOJIeH, pa3MelIeHHe IOCTOPOHHUX MPEIMETOB Ha IOBEPXHOCTU
000rpeBaeMbIX KOHCTPYKIIHIA;

— TMPOBOAUTHL PalbOThl IO AJIEKTPOTEPMOOOpPaObOTKE 0€3 OrpakJICHHS 30HbI
IPOU3BOJICTBA PadOT;

— pabotaTh npu 0OHAPYKEHHOW HEUCTIPABHOCTH 3JIEKTPOIPOBOIKHY;

— IPOKJIAJIBIBATh JJIEKTPUUYECKHE MPOBO/IA HETIOCPEICTBEHHO I10 TPYHTY;

— pa3Mmelarh JETKOBOCIUIAMEHSIOIIMECS MaTepuajbl BOJIM3M YCTAaHOBOK IS
AIEKTPOTEPMOOOPAOOTKH OETOHA;

— BBIIOJHATH PEMOHTHBIE U OOCHy)KuBawlue paboThl NpU BKIOYCHHOM

HaIpsSKCHUM.

5 MIPUTOTOBJIEHUE BETOHHOI CMECH
U MMOJATOTOBKA K EE YKJIAJIKE

5.1 IlpuroroBneHne OETOHHONW CMECH CIEIYeT MPOU3BOAUTH B COOTBETCTBUH C
I'OCT 7473 u CTO HOCTPOU 2.6.54 B oOorpeBaeMbIX OETOHOCMECHUTEIIbHBIX
YCTAaHOBKAax, MPUMEHSS MOAOIPETYI0 BOAY, OTTasHHbIE WJIA TOJOTIPETHIE 3arOJHUTENH,

o0ecrieunBaroIye NoTy4eHne OETOHHOM CMecH ¢ TeMIlepaTypoil He Huke TpeOyeMoil 1o
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pacu€ry. [lonmyckaeTcss IpUMEHEHUE HEOTOIPETHIX CYXUX 3aIllOJHUTEIIEH, HE COJEpKaIIUX
Hajmeau Ha 3€pHaxX M CMEp3MMXCS KOMbeB. [lpum 3TOM  IIPOAOIKUTEIBHOCTH
nepeMelnuBaHusl OETOHHOM cMecH JOJDKHA ObITh yBEJIMYEHa HE MeHee yeM Ha 25 % 1o
cpaBHeHUIO ¢ JeTHuMU ycaoBusamu (CIT 70.13330).

5.2 Temmneparypa NPUTCOTOBICHHOM OETOHHOW cMecH t , °C, Ha BBIXOIE U3
0.cM.

o6etoHocMmecuTens onpeaensercs no Gopmyne [1, 2]:

_ 0,84 - Qg ty gy -t +G, t.,)+4,19-q, - t, N
0,84-(q,+9,+9;)

6.cM.
| | (1)
+ 4,19- (ln qy -ty Tlis Gys. tK.B.)

4,19-q,

b

rac in , 1 — OTHOCHUTCIIbHAA BJIAKHOCTD IICCKA U KPYITHOI'O 3aIIOJTHUTEIA IO MacCcCe,

K.3.
Po;

Qu> dys Ay » s — COOTBETCTBEHHO MAcCa IEMEHTA, MECKa, KPYITHOTO 3aI0THUTEIs
¥ BOJbI B | M° GETOHHOIT cMecH, KT (B pacuére Ha CyXue 3aIl0JIHUTENHN);

t,, t,, t t, — COOTBETCTBEHHO TeMIIepaTypa LEMEHTa, IecKa, KPYIHOIOo

In° m° K.3.? B
3aITOJTHATEISI M BOJBI IIPH 3arpy3Ke B CMEeCHTENb, ~C;

0,84 — ynenbHas TEIUIOEMKOCTh IIEMEHTA, IecKa W KPYIHOIO 3alOJIHUTEI,
kJx/(xr-°C);

4,19 — ynenbHas TeII0EMKOCTh BObI, K/ (kr-°C).

5.3 U3 dopmynbl (1) MOXHO oOIpeAeauTh TeMmIepaTypy JI000ro KOMIIOHEHTa

OceronHoit cmecu (t,, t,, t.,, t,), 33a1aBasiCh €€ TEMIEPATypOll M TEMIIEPATypOi

m’ K.3.
OCTaJIbHBIX KOMITOHEHTOB.

5.4 HawuOonpiias momycTumasi TeMreparypa BOJBI JUisi OCTOHOB Ha TOPTIAHA- H
NUIAKOMOPTIaHAIEeMeHTaXx He aopkHa mnpeBbimath 80 °C, Ha OBICTPOTBEPACIOIINX
nemenTax — 60 °C.

5.5 HauOGonbimas momycTumasi Temreparypa OCTOHHOM cMecH Ha BBIXOAEC W3
OeToHOCMecHTeIsI He JO/DKHA TTpeBbimaTh 35 °C.

5.6 TpancnoptupoBanne OETOHHOW CMECH HEOOXOIMMO MPOU3BOAHUTH C YUETOM
Tpe6oBarnii TOCT 7473 u CTO HOCTPOM 2.6.54. IlpumensieMble CpeicTBa U
MPOJIOJDKATEIILHOCTh  TPAHCIIOPTUPOBAHUS OCTOHHOW CMECH JOJDKHBI  MCKIIIOYATh
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BO3MOXKHOCTh OXJIAKJEHUSI €€ HIKE 3HAYEHHUS, YCTAHOBJIEHHOTO OpraHU3alMOHHO-
TEXHOJIOTUYECKON JOKYMEHTALUEN.

5.7 beroHHas cMech J0KHA o0ecrnieurBaTh HAOOP 6ETOHOM TPeOyeMO MPOUYHOCTH.
TpebGyemast mpouyHOCTh OE€TOHA OMpenemsieTCs, UCXO0d U3 MPOEKTHOTO Kjacca OeToHa 1Mo
npoyHocTH, corsacHo 1. 7.1 'OCT 18105.

5.8 Ilepen yxnaakoil OETOHHOW CMECH OCHOBAHHE, YCTAaHOBJICHHbIE ONaiyOkKa H
apMatypa JOJDKHBI ObITh OuYHINEHbl OT cHera u Hameau corjacHo CII 70.13330 u CTO
HOCTPOM 2.6.54. ]y npeaoTBpallieHus 0NaJaHus Ha HUX CHera CieyeT cpasy Mocie
UX MOATOTOBKH U MOHTa)Ka YKpPbIBaTh 3alIUTHBIMU MaTepuanaMu (TUIEHKaMH, Ope3eHTOM
U T.I.).

5.9 Vkianky OeTOHHOW cMecH HeOoOXOIUMO MPOU3BOAUTH C Y4E€TOM TPEOOBaHUIA
CII 70.13330 u CTO HOCTPOM 2.6.54 TakumMm METOJAaMH, KOTOPbIE MCKIIOUAIOT
BO3MOKHOCTh 3aM€p3aHMsI CMECH B 30HE KOHTaKTa C OCHOBAHHUEM.

5.10 B 3uMHee Bpemsi IpH YKJIaJKe OETOHHBIX CMeced 0e3 MPOTUBOMOPO3HBIX
N00aBOK HEOOXOIMMO OOECIEYHTh TEeMIIepaTypy OCHOBaHHMS He MeHee mmoc 5 °C.
ObecrnieueHre TMOJIOKUTENBHBIX TEMIEpPATyp OCHOBaHUS BO3MOXKHO OCYHIECTBUTH
CJIEYIOIIUMU OCHOBHBIMH CIIOCOOAMU:

— YTEIUICHUEM;

— 3JIEKTPOAHBIM MPOTPEBOM;

— IPOTPEBOM THOKUMH TEPMOAKTUBHBIMU MTOKPBITHSIMHU;

— OTOTPEBOM TEIUIOBBIMHU IMyHIKaMH WM HH(PpPaKpacHbIMU OOOTpeBATENIMU B
TEIUISIKaX.

5.11 Ilpu oTorpeBe OCHOBaHHUS TEILUIOBBIMHM ITyIIKaMH, IOCJIEIHUE PaBHOMEPHO
YCTaHABJIMBAIOT B TEIUISIKE TaKUM 00pa3oM, YTOOBI MX COIUIA ObLIM HAMpPAaBIIEHBI B OJHY
CTOpOHY (Hampumep, IO 4YacoBOM cTpenke). Takoe pacmosiokeHre obOecrednBacT
3¢ (HEKTUBHBIN OTOTPEB OCHOBAHMS 32 CYET BOSHUKHOBEHMS 3aMKHYTBIX TTOTOKOB TEIJIOTO
BO31yxa. B Temsike HE0OX0AMMO TOACPKUBATh TEMIIEpATypy Bo3ayxa He Hike 5 °C Ha

YPOBHC OCHOBAHM:I. KonuuecTBO TEMIOBBIX NymeK B TCINIAKC CICAYCT OIPCACIIATL I10

bopmyie:
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nzm-F-At-aHpHB, 2
Ak

rae m — ko3 UIMEHT, yUUTHIBAIOIINN TerutonoTepu (m=1,2);

F — momaae orpaxaeHus (BHEITHETO KOHTYpa U OCHOBaHMS TEIUISIKA), M

At — mepenaj; TeMIEepaTypbl MEXAY BO3AYXOM B TEIUISIKE U HAPYKHBIM BO3IYXOM,
°C:

Oppys — NPUBEACHHBIN KOA(DPUITMEHT Teruionepeadyi OTpaKAcHUsT (BHEIIHETO

2o
KOHTYpa M OCHOBaHUs Temuisika), Bt/(m™"C);

q, — MOIIHOCTb OJHOU TEIUIOBOM ITyIKH, BT.

TeruioBble MyHIKM NOPSIMOTO HAarpeBa MOXHO YCTaHABIMBATh TOJBKO CHAPYXKH
TEIUISIKA, a MoAauy TEMJIOro BO3/1yXa OT HUX B TEIUISIK OCYIIECTBISATH C IOMOIIbIO THOKOTO
0TBOJa. BrInosiHeHNEe Kakux-JIn00 paboT B TEIJISKE IPU 3TOM 3alperiacTcs.

TeruioBble MyIIKX HENPSIMOTO HAarpeBa MO3BOJISIIOT B MPOILIECCE OTOIPEBA OCHOBAHUS
BBINIOJIHATh COBMEILIEHHBbIE pPa0OTBl B TEIUISIKE, OJHAKO IIPU OSTOM HEOOXOAHUMO
CUCTEMAaTUYECKH MMPOBETPUBATH TEIUISIK.

5.12 Ilpu wucnonb3oBanuM UHGpaAKpacHbBIX 00OTrpeBaTeiel HX PacCTaBISIIOT
PABHOMEPHO 110 TEIUISIKY, HAIPABIISAs €0 U3JIy4YEHUE HA OTOIPEBAEMOE OCHOBAHUE.

5.13 HeobxoauMmyo NpOAOIKUTEIBLHOCT, 00OTpeBa OCHOBaHUM (dac) ciemyeT
onpeAenaTh no popmynam:

— JUIA [JIMH U CYTJIMHKOB

1=10,41-h-0,18-¢t, , -0,13-t 5+7,15, (3)

— JUIA Cylieceil ¥ MeCUaHbIX TPYHTOB

1=11,95-h-0,20-¢t, . -0,15-t 5+8,61, 4)
rae h — rmyOuHa npomep3aHus IpyHTa, M;

t, , — CPEOHECYTOYHas TeMIlepaTypa HapyXHOTO BO3lyXa Ha mepuon oborpesa, “C;

H.B

t,c — CpemHss pabodas Temmeparypa oborpesa ocHoBanus, “C.

5.14 OrtorpeB OCHOBaHMI BBINOJHAETCA Ha IIyOMHy He MeHee 300 MM i
HEMYYUHUCTBIX M OETOHHBIX OCHOBaHMM u He Menee 500 MM ISl MyYHHHCTBIX, C
HOCIEAYIOUUM MPEIOXPAaHEHHEM HMX OT 3aMep3aHusi JO MOMEHTa YKIaJKu OETOHHOMN

cmecu. KoHTponb TiIyOMHBI OTOTpEBa OCHOBAaHUN PEKOMEHIYETCS OCYIIECTBISAThH
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MOCPEJICTBOM PETUCTPAIIMN TEMIIEPaTypbl B MPEIBAPUTEIHHO BBITIOJHEHHBIX CKBaKHMHAX
HEOOXOMUMOM TITyOUHBI.

5.15 JlonyckaeTcsi He OTOrpeBaTh HEMYYMHUCTHIE OCHOBAHUS B CIIydasiX:

— MCIOJIb30BaHUS aKTUBHBIX METOJIOB 3UMHETO OETOHUPOBAHUS;

— HCTIOb30BAHMSI MACCUBHBIX METOJIOB 3UMHET0 OCTOHHPOBAHUS, €CIU MO PACUETY
B 30HE KOHTaKTa Ha MPOTSHKEHUM PACUETHOrO NEpHoJa BbIACPKHUBaHUS OeTOHa HE
IPOU30MJIET €r0 3aMepP3aHusl.

5.16 TIpu Temneparype Bo3gyxa Hmwke munyc 10 °C cormacao CTO HOCTOPOM
2.6.54 OeTOHHMpOBaHME TYCTOAPMHPOBAHHBIX KOHCTPYKUMU (IIpH pacxole apMmarypbl
Gonee 70 KI/M° WIH PACCTOSHHM MEXIy MapaJUICIbHBIMH CTEPKHSIMH B CBETY MEHEe
6d,.x) C apmaTypoil nuameTpoMm Oojbie 24 MM, apMaTypod U3 KECTKHX MPOKATHBIX
npodueil win ¢ KPYymHBIMA METAJUTMYECKUMHU 3aKJIaJHBIMU YaCTSAMHU CIIEAYET BBITIONHATH
C TMpeABapUTENIbHBIM OTOTPEBOM MeETajula JI0 TMOJIOKUTEIbHOW TeMmeparypbl, 3a
UCKIIIOUCHHUEM CIIy4yaeB YKJIAJKHU MpPEBApUTEIHLHO PA30TPEThIX OETOHHBIX cMeced (mpu

Temreparype cmecu Boiie 45 °C).

6 TEXHOJIOI'MYECKHUE ITAPAMETPBI
SUMHEI'O BETOHUPOBAHMUA

6.1 B kauecTBe pacyETHBIX KIMMATUYECKUX TAPAMETPOB MPUHUMAIOTCS:

— TEMIEpATypa HAPY>KHOTO BO3AYXa;

— CKOPOCTb BETpa.

6.2 Temneparypa Hapy>KHOTO BO3/lyXa B 3aIaHHOM MeEcCsIIe, Ha CTaiuu pa3paboTKH
IPOEKTa, /U BCEX METOIO0B, KPOME METO/Ia C MPUMEHEHUEM MTPOTUBOMOPO3HBIX J0OABOK,
onpenensercs no Gopmyie:

(=t Almax (5)

H.B H.B
2

rae t.) — cpeaHeMecsuHas TEMIEparypa HapyxkHOro Bosayxa, ‘C, B 3aJaHHOM

Mmecste (tadin. 5.1 CIT 131.13330);

At,.. — MakCUMallbHas aMIUINTyJa KOJI€OaHWUN CyTOUHOW TemmepaTypsl, C, B

3aganHoM mecsne (ta6a. 11.1 CIT 131.13330).
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6.3 TemnepaTypa Hapy»KHOTO BO3/lyXa, Ha CTAJUU pa3pabOTKU MPOEKTa, I METOa
C MPUMEHEHUEM MPOTUBOMOPO3HBIX JOOABOK MPUHUMAETCS:

— JUIs KOHCTPYKIIMI ¢ MOJyJIeM MOBEPXHOCTH MeHee 3 M — KaK CpeJHeMecsdHas
TeMIIepaTypa Hapy>KHOr0 BO3AyXa B 3aJJaHHOM MECSLE C YBEIMYEHUEM TEMIIEpaTyphl Ha 5
°C:

— I KOHCTPYKIHII C MOIyJNEeM MOBEPXHOCTH 3...6 M — Kak cpeJHeMecsdHas
TeMIIepaTypa HapyKHOT'O BO3/lyXa B 3aJJaHHOM MECSIIIE;

. -1
— 111 KOHCTPYKIMHI ¢ MOJIyJIEM MOBEpXHOCTH Oosiee 6 M 1o popmyre:

At,
tH.B =tfll:)B._ . ’ (6)

2
rae At,, — CpeiHss ammiuTyja konebamuil cyrouHoii Temmeparypel, ‘C, B

3agaHHoM mecsne (ta6a. 11.1 CIT 131.13330).
6.4 Temmeparypa HapyKHOTO BO3JlyXa IPH MPOTHO3MPOBAHUU MOBEICHUsI O€TOHA,
YJIOKEHHOTO B KOHCTPYKIIUIO, OMIPEAEIISETCS M0 JaHHBIM IPOTHO3a METEOCTAHIIUM.

6.4.1 I[J'IH BCCX MCTOAOB, KpOMC MCTOOdAa C IIPUMCHCHHUCM IIPOTHBOMOPO3HBIX

100aBOK:
11
e Al ™)
. . . . 2

et — CpPeJHECYTOUHas TEMIIEPATYpa HAPYIKHOTO BO3yXa Ha MEPUOJI IPOrHO34,
OC;

Aty — MakCHMajbHas 3a IEPHOJ MPOTHO3a AMIUIMTYAa KOJEOaHWH CYTOYHOM

TeMIepaTypbl Hapy)Horo Bo3ayxa, “C.

6.4.2 Jlns meToa ¢ MpUMEHEHHEM MPOTUBOMOPO3HBIX J100aBOK:

— JUIs KOHCTPYKIMII C MOJyJNeM IIOBEPXHOCTH MeHee 3 M — KaK CpeHss
TEeMIIepaTypa Hapy>KHOIO BO3JayXa Ha mepBble 20 CyTOK TBEPIAEHHUS C YBEIMYEHHEM
temneparypsl Ha S “C;

— JUIS KOHCTPYKIMII C MOJYyJEM IHOBEPXHOCTH OT 3 10 6 M' — Kak cpemHss
TeMIIepaTypa HapyKHOT'O BO3]lyXa 10 IPOrHO3y Ha nepBbie 20 CyTOK;

— JUIS KOHCTPYKIMH C MOJYJEM MOBEPXHOCTH Goiee 6 M — Kak MHHHMAaJbHAs

CpeIHECYTOYHAs TEMIIEPATypa HapyKHOI'O BO3/lyXa 110 IPOrHO3Yy Ha nepBbie 20 CYyTOK.
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6.5 CxopocTh BeTpa, M/C, Ha CTaWH pPa3pabOTKH MPOEKTa, OMpenessieTcs] Kak
MaKCUMaJbHas W3 CPEAHUX CKOpPOCTeH BeTpa B sHBape mo pymbOam (tabm. 3.1 CII
131.13330).

6.6. CkopocTh BeTpa, M/C, IpU NPOTHO3UPOBAHUY MOBEJICHHS OETOHA YJIOAKEHHOTO B
KOHCTPYKITUIO, OTIPEACIISCTCS KaK CPEIHSS U3 MAKCUMAIBHBIX CYyTOYHBIX CKOPOCTEH BETpa
Ha TMepUo]T IPOTHO3A.

6.7. CKOpoCTh BETpa, ONpeiesieHHas 10 I.I1. 6.5 u 6.6, npuHUMaeTCcs JeHCTBYIONICH
Ha BbIcoTe 710 10 METPOB OT YpOBHS IUIAHUPOBOYHON OTMETKH TpyHTa. Ha BBICOTE CBBIIIE
10 MeTpoB CKOPOCTH BETpa CIEIYET OMPEACIATH 10 (hopMyIIe:

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

IJe V;, — CKOpOCTh BeTpa Ha BeicoTe 10 M, M/c;

h — BeICOTa, Ha KOTOPO OMpeneNsIeTCs CKOPOCTh BETPA, M;

n — nokazarens creneHu (n = 0,14 — gt oTKpbITOM MecTHOCTH, n = 0,22 — s
JIECHBIX MAacCHUBOB M TOPOJICKUX TEPPUTOPHUI, PABHOMEPHO MOKPBITHIX MPEHSTCTBUSIMU
BbicOTOM Oosee 10 M, n = 0,33 — I TeppUTOpU C 3aCTPONKON 3TaHUSIMU BBICOTOMU
CBBIIIE 25 M).

6.8 Koaddurnuent temmonepenaun omnaiayOKH, YTEIUIATENsS HWJIM TOHKOCTEHHOM

9 2 o
paHee BO3BeIeHHON KOHCTpYKIuH, BT/(Mm™-°C), onpenensiercs mo ¢popmyiie:

1
o= 5
1+Zﬁi 9)
o, +0, A
rac OLH, OLK — COOTBCTCTBCHHO JIYYHUCTAaA W KOHBCKTHUBHAA COCTABJIAIOIIAA

2o
kod(pdunmenta temnonepenauu, Br/(m™-°C);
0, — TOJIIIMHA 1-TO CJIOS] OTPAXKACHHUS, M;
A; — KO3 PULUEHT TEIIONPOBOAHOCTH i-r0 cios orpaxaeHus, Br/(m-°C).

3HaueHue  KOA((PUIMEHTOB  TEIJIONPOBOJAHOCTH  HEKOTOPBIX  YTEIIUTENeH
MPUBEJICHBI B MPUIIOKEHUU A.
6.9 Jlyuucras cocraBistonias koxpduirenTa Terionepeadu:

o, =(4,6+0,045t, . )-¢, (10)
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Ile € — CTENeHb YEpPHOTHl IIOJIHOTO HOPMAJIbHOTO M3JIy4YEHHUS MaTepualia
orpaxjaeHus (Ipu pacuyerax MOKHO NpuHuUMarth € = (,65).

6.10 KonBekTrBHas cocTapistomas KoddPpuimenTa Terionepeayu:

_ 4’32[YH.B. ) V]O’g

K
a0,2

, (11)

3
IAC Y4 — ILIOTHOCTB HAPYKHOT'O BO34YyXa, KI/M ;

V — CKOpPOCTh BeTpa, M/C;

a — ONpeneysIIouMi pa3Mep (I Tel MPAMOYTOJbHOIO M KBaJAPATHOTO CEYEHWN)
WJIU PanyC KOHCTPYKUHUHU (IU1s1 HUIUHIPUUYECKUX TEI), M.

6.11 B ciuywae, eciu OETOHHAs IOBEPXHOCTb YKpbITa TMIPOU30JSALUOHHBIM
MaTepHaioM, HEOOXOAMMO YYHUTHIBATh KOAI(DPUIMEHT Tersonepeaayn y OTKPBITOU
MIOBEPXHOCTHU OETOHA 0 (hopMyJie:

=0, +0l,. (12)

6.12 TemnonpoBOAHOCT, MaTEpPUATIOB, BXOJAIIMX B COCTaB ONANyOKU U
YTEIUIUTENS, U HArPEThIX JI0 TEMIIepaTyphl t,, onpenesnsercs rno Gopmysie:

A=Xg - (140,0025-t,, ), (13)
rae A, — koadduueHt temnonposogHoctu Matepuanos npu 0 °C, Br/(m-°C).

6.13 Koaddunuent temionepenaun rpyHTa — HEMOCTOSIHHAS BEIUYUHA, KOTOPYIO

MO>KHO OTIPENIETUTh 1o popmyiie:

o=1,13 1. [2CY (14)
T

rae N — Ko3hPUIMeHT, i1 Tajloro rpyHTa paBHBIN 1, 71 MEp3J0T0 rpyHTa MpHU
BiaaxHoctu 5 % — 1,5, 10 % - 2,1, 20 % — 3,2;

A — KO3 UIHMEHT TEIIONPOBOAHOCTH TpyHTa, BT/(M-°C);

C — yAeJIbHAS TEIIOEMKOCTh IrpyHTa, BT-9ac/(kr-°C);

3
Y — IJIOTHOCTb IPYHTA, KI/M’;
T — BpeMs OT HayvaJia Bblep)KMBaHus O€TOHa, yac.

3HaYCHHUE /A -C-Y MOXKHO OIPEICIHUTD 110 Taduie 6.1.
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Tabmuna 6.1 — 3HaueHus JA-c-y

3HaueHHe /A - C- Y TpH BIaKHOCTH IpyHTa (%)

I'pynr
0 5 10 15 20
Ilecuanniin 10,5 16,7 23,6 29.5 35,7
Cymech 11,4 18,6 25,8 32,9 40,0
CyramHOK 12,2 20,2 28,1 36,2 44,1
I'muna 13,1 22,1 30,4 39,3 48,4

6.14 TlpuBeneHHbli KOAh UITMEHT TeIIONEpeaaYr OTpPakKACHHUsS, COCTOSIIETO U3

MaTCpuaJIOB C pPa3JIMYHBIMU 3HAYCHUAMU KOB(];)CI)I/IL[I/IGHTa TCILIOIIEpEeAadu O; H IIOMann

COIIPUKOCHOBeHHUs ¢ OeToHOM E (xorma »kene300eTOHHAsh KOHCTPYKLUS COINPHUKACAETCS

(OMHOBPEMEHHO WM B COYETAHHHM) C ONAIYOKOH, YTEIUIMTENEM, TIPYHTOM, paHee

BO3BEIEHHON KOHCTPYKIMEN), orpeensercs no hopmyie:

o

_Z(ai'Fi)

npnB_T'

(15)

6.15 IlpouHocTh GeTOHa, BBIAECPKUBAEMOI'O MPU PAITMUHBIX ITarax TBEPACHUS

(manpumep,

HOaBEM

onpeaesieTcs mo dpopmyie (3, 4]:

TEMIIEPATYPHI,

HN30TCPMHUYICCKAA

_B'Z[(0,6+0,02‘ti)""‘i}

24

9

rae t, — cpenHss TeMneparypa i-ro sramna, “C;

T; — IPOJOJLKUTENBHOCTD 1-TO JTala, 4ac;

A — K03 (HULHEHT HaYaIbHOM MPOYHOCTU OETOHA;

B — ko3¢ dunuenT Temma TBepACHUS;

n — 11oKa3arTcijib CTCIICHH!.

rae R; — Tpéxcyrounas npoyHOCTh OE€TOHA.

A=

292

3R3

9

7,3

“100R;’

n=1

9

BBIJICPIKKA,

6.16 BpeMst nogbpEMa Temiiepatrypsbl (151 aKTUBHBIX METOIOB):

T

_m

moxa

V,

Harp

9

OCTBbIBaHHE),

(16)

(17)

(18)
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rae t,, — TeMIeparypa U30TepMUYECKOrO BbIIAEPKHUBAaHUSA OETOHA (PEKOMEHIYeTCs
npuHumarts t,, =40...60 °C, o He 6onee 80 °C);

VHan — CKOpPOCTDb HarpeBa OeToHa.

6.17 HauanbHas TemriepaTypa O€TOHA tg,;, YIOKEHHOTO B KOHCTPYKIIUIO:

— JI1 METOda NPCABAPUTCIILHOI'O Pa3orpeBa

t6.H.=tpa3_(tpa3'tH.B.) 0,1, (19)

rae  t,, — Temieparypa pasorpesa OeToHHOH cmecn (musi OCTOHOB Ha

nopmianaemMenTe — He 6osee 80 °C, Ha nuakonopmianaiemMenre — He 6oiee 90 °C);

— JJId OCTaJIbHBIX ME€TOJOB
t6m. =t6.CM._(t6.CM. _tH.B.) ' (0’01 "Trp +0,032- 1’1) ’ (20)
Tac TTp — BPCM TPAHCIIOPTUPOBAHUA OeTOHHOI CMCCHU, MHUH,

n — KOJIMYECTBO Olepaluil neperpy30k OETOHHOW CMECH.
6.18 Cpennsisi Temmeparypa OeToHa 3a NEpUOJA MOIBEMA TeMmIeparypsl (s
AKTHUBHBIX METOIOB):

t6.H.+tI/13

tcp.Harp. = 7

21)

6.19 Bpemsa octeiBaHusg O€TOHa OT TEKylIEed TemMnepaTrypsl (s; [0 KOHEYHOM

TI0JI0’KUTEIILHON TEMIIEPATYpPHI ts, B KOHCTPYKIHH:

k

t-.. -t
__up 0.T. .B.
Tocr™ ‘In 2412 (22)
m t6.K._tH.B.
rae k,, — KoODOMIMEHT, yYMTHIBAIOIMKA DACIpPENENEHHE TEMIEPATyphl Ha

HayaJbHOM JTare BBIICPKUBAHUS (IJI1 aKTUBHBIX METOOB Kyp= 1, oI macCUBHBIX
METOI0B kﬂp =1,33);

-1
m — TEMII OXJIAKACHUSA KOHCTPYKLIUU, Y .
Tem1r oxnaxx1eHus1 KOHCTPYKIIHU:

3,6-a ‘M

m= NpHB I ,
L — (23)
9K3 6 V6 [ ;\'6 . MH j
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rae Cs — yaenapHas TeII0eMKOCTh OeToHa (Jiis Tskenoro oerona 1,05 kJx/(xr-°"C));

Y6 — YICIbHBIH Bec 6eToHa (U1 TsmKenoro 6etona 2400 kr/m);

As — KOIpOUIIMEHT TEIUIONPOBOAHOCTH OeToHa (s Tsokenoro OetoHa 2,6
B1/(Mm-°C));

k — xoa(¢uuueHt, yuuteiBaromuid (HopMy KOHCTPYKLUHU (ISl MPU3MATHUECKUX
1,14; nns nnactundateix — 1,03; ast munuaapudeckux — 0,92);

K., — KOOQOUIMEHT, yIUTHIBAIOIINN BIMSIHAE SK30TCPMUH IIPU TBEPJACHUH OETOHA

(11s maccuBHBIX MeTOOB k. . = 1, g aktuBHBIX MeTO0OB k. = 0,8);
-1 o
M, — MOIyJb IOBEPXHOCTH KOHCTPYKIUH, M, OIIPEAEIISAEMBIN 110 (popMyIIe:

ZF
M - OXJI , 24
n= Ty (24)

rae F,  — miomans oxJakaaeMbIX IOBEPXHOCTEH KOHCTPYKIUH, M,

V — 066EM KOHCTPYKIIHH, M .

JJIst ITacTUHYATHIX KOHCTPYKITUH MOIYJTh TTIOBEPXHOCTH MOXKET OBIThH ONIPEICIICH 110
dbopmyie:

M, =2, (25)
a

r7Ie a — TOJIWHA KOHCTPYKITUH, M.

6.20 Cpennsas TemmepaTypa OETOHa 3a MEPHOJ OCTBIBAHUS OIPEACISAETCS II0
bopmyie:

t = 5. tox. +t- .
T 1,03+0,181- M, 40,006 (t5, ts, ) O

(26)

6.21 H€06XO,III/IMOC BpCMsA H30TCPMHUUCCKOI'O BbIACPKHUBAHUA I AKTHUBHBIX

METOJIOB OIpENIEIsAeTCs 10 opMyIie:

100, .
24-1n| +B-Z[(O,6+0,02-ti) -riJ

T3 =" n >
B-(0,6+0,02-t,,)

(27)

rae R — HOPMHUpPYEMOE€ 3HayeHUE MPOYHOCTH OeToHa, % OT NPOEKTHOI

HOPM

IMPOYHOCTH.
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7 ITIPOI'PEB BETOHA HATI'PEBATEJIbBHBIMMU ITPOBOJAMMU

7.1 CyurHocTh crioco0a 3aKkiro4aeTcsi B KOHIYKTUBHOM Mepeaaye Tersjia KOHTaKTHON
30H€ OETOHA OT HArpeTOro MPOBOJIa, HAXOIAILIErOCs B TEJIE MPOrPEBAEMON KOHCTPYKLUU U
JaJbHENIIEMy pacipeleJICHUIO TeIa M0 €€ CEYEHUIO BCIEACTBUE TEIIONPOBOIHOCTH.

7.2 Cnoco6 mporpeBa OeToHa HarpeBaTeIbHBIMU MPOBOJAAMH MOXET OBbITh
COBMEIIIEH C IPYTUMU CIIOCOOAMU 3UMHEr0 OETOHUPOBAHMSL.

7.3 B xauecTBe HarpeBaTeNbHBIX IPOBOJIOB PEKOMEHIYETCS MCIIOIb30BaTh MPOBO/IA
CO CTaJIbHOW HM30JIMPOBAaHHOM TOKOHecyulel xuioi nuamerpom 1...3 mm mapku [THCB.
B03M0XHO MCIOJIb30BaHUE AHAJIOTMYHBIX [0 KOHCTPYKLMHM TPAHCISLUOHHBIX MPOBOJOB
mapok [IBXK, IIT7K u 1.nm., a Takke HarpeBatenbHbIX MnpoBoaoB Mapok ITHIDK, ITHBX,
[TOCXB, ITOCXII u 1.. Hu>ke npuBeneHHbIe JaHHbIE KacatoTes nposojaa Mapku [THCB.

N3ossuent cTanbHON KUJIbI CIYXKUT MOJUATUIIEH (Temiieparypa pazmsruyenus 70
°C) mmbo mnoymBHHWIXJIOpUA (Temreparypa pasmsraeaus 170 °C).  Jlomyckaercs
UCII0JIb30BaTh CHJIMKOHOBYIO M (DPTOPOIUIACTOBYIO M3O0JIALMH, y KOTOPBIX JOITyCTUMAas
temriepatypa HarpeBa coctasisieT 150...220 °C. BwiOop wH30J4HMM HarpeBaTEIBHOTO
IPOBOJIA OCYLIECTBISETCS U3 CAEAYIOIUX TPEANOCHUIOK:

— NPUMEHEHUE U30JSILUU ¢ 00Jiee BBICOKOW TEMIIEpaTypoil pa3MArdyeHus mo3BoJisieT
MPOIYCKAaTh Yepe3 MPOBOJ OOJBIINE 3HAYEHHS TOKOBOW HArpy3Kd, 4yTO 0OOecleurBaeT
YCKOpEHHE Nporpesa 0€ToHa;

— TMOJUBHHWIXJIOPUAHAS H30JsI0Usd (B OTJIMYME OT IMOJUITUIIEHOBOM) TMpHU
temneparype -10 °C Tepser cBOWO THOKOCTh W TpPH MOHTaXKE MOJBEpKEHA
pPacTpECKUBAHHUIO;

— Uil apMUPOBAHHBIX KOHCTPYKLMH KEIaTEJIbHO MCIIOIb30BATh HW30JSLHIO C
OoJplIE TeMIlepaTypoil pa3MsrdeHus, YTOObl MCKIOYUTh KOPOTKOE 3aMbIKaHUs
CTaJIbHOM KUJIbl HA apMaTypy BCIIECTBHUE MPOOOS U30JISIUU.

[Ipubnu3uTenbHble TEMIIEpaTypbl HarpeBa MpoBOjAa B 3aBUCUMOCTH OT MOTOHHOM
Harpy3ku npuseaeHsl B Tadnuue b.1 (mpuioxenue b).

7.4 MakcuMalibHas MOTOHHAS Harpys3ka Ha IpOBOJ HE JOJbKHA mpeBbimath 435...50
Bt/M, Tak kak temmnepatypa Oerona mpesbimaromas 100 °C BemeT K 00€3BOKHBAHHIO

KOHTaKTHBIX 30H O€TOHA, MX HEMOJIHOM T'MJpaTaluu U, B KOHEYHOM HUTOrEe, CHUKEHUIO
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npoyHOCTH. {11 HEapMHUPOBAHHBIX KOHCTPYKIMM ONTHMalibHAsi MOTOHHAs HArpys3ka Ha
npoBoj coctasiseT 30...35 Bt/m, qiis apmupoBanubix — 35...40 Bt/Mm.

7.5 TepMooOpaboTKa OCYIIECTBISCTCS Ha MOHWKEHHBIX HamnpspkeHusx (24...120
B). IIpu oOecneuenun O€30MaCHBIX YCIOBHI MPOU3BOJACTBA pPadOT JOMyCKaeTcs
BBIIIOJIHATH TEPMOOOPAOOTKY Ha IPOMBILUIEHHBIX HanpskeHusax (220/380 B).

7.6 ConpoTuBIIEHNE OJJHOTO MMOTOHHOI'0 METpa MPOBOJIA MpHU padoueil TemmnepaTrype

r=-—, (28)

o 2
rac S — jIomanab MmornepeYHOro CCUYCHUA CTAJIbHOU JKUJIBI, MM |

P, — YACIBHOE JIEKTPOCONPOTUBIICHNE CTAIILHON KHIIBI IPH pabodyel TeMnepaTrype

t, OM-MM°/M.
pe=py - (1+o-1)-k, (29)
rae p, — YACIbHOE IEKTPUYECKOE COINPOTHBICHUE cTanbHOU kbl pu 20 “C (B

Clly4ae OTCYTCTBUS JAHHBIX 3aBOJIa M3TOTOBUTENS MPOBOJA, MOXXHO HPHUHATH PABHBIM
0,150 OM-MM*/M);

0 — TeMIEepaTypHbIi KO3(DP(PUIMEHT CONMPOTUBIEHUS CTAJIbHOW KWIIbI, PaBHBIN
0,0046 °C™;

k — ko3 punrienT npuHUMaeMBblii 111 TOCTOSIHHOTO TOKa 1, /i1l IEPEMEHHOT0 MpH
paboueii Temneparype ot 50 °C go 60 °C — 1,02, ot 61 °C no 80 °C — 1,06, ot 81 °C no
100 °C - 1,2.

7.7 Tok, MpOTEKAOIIMK B OJTHOM IPOBOJE:

=22 (30)

r
HO He Oonee 15A. 3necy AP — noronHas Harpyska Ha mpoBoJ, Bt/m.
7.8 3HaueHue MEKTPUUECKOT0 HanpspKeHus Ha posoze U onpenensercs:
— JIJIs1 IOCTOSIHHOTO, TIEPEMEHHOT0 0HO(a3HOTO U Tpexda3HOro (MpH COeAUHEHUU
IPOBOJIOB TPEYTOJIbHUKOM) TOKA:
U=U s €1y

rae U — HampsbKkeHHne ToKa Ha IpoBojie, B;
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U, — JMHEHHOE HanpsDKeHUE (HalpsKeHue B ceTH), B;

— 1A TpéX(I)aSHOFO TOKa IIpn COCANHCHUU ITPOBOIOB 3B63ﬂ0ﬁ2

U
U: JIMH . 32
N (32)
7.9 PacuérHas q1nvHa HarpeBaTeNbHOIO NPOBOAA!
U
[=——ou!
[or (33)

7.10 Cxembl cOeAWHEHHUs] TPOBOJOB K HMCTOYHHMKY TOKAa MO THUIY «3Be3la» U

«TpEeyroNIbHUK» IPUBEACHBI HA PUCYHKaX 7.1 —7.2.

A
B & ?
C o—t 1

Tpoiika 1 Tpoiika N

Pucynok 7.1 — Cxema coequHEHHUsI TPOBOJAOB 3BE301

AQ
B Y
CO

TpeyronapHuk 1 Tpeyroapauk N

Pucynok 7.2 — Cxema coeMHEeHHs TPOBOJIOB TPEYTOJIbHUKOM
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7.11 OOmiee KOJUYECTBO MOAKIIOYEHHBIX K TpaHcHOpMATOpPy HCXOId M3 €ro

BO3MO>KHOCTH:
— TPOEK:
N — IJ'II/IH
o6m = p (34)
L
— HUTOK:

(35)

3neck I,y — OpenesbHO NOMYCTUMBIM TOK Al AAHHOTO TpaHcdopMaropa Ipu
IPUHATOM HANPSKEHUHU (110 MACTIOPTHBIM JAHHBIM).

OO1iee KOJMYECTBO HUTOK JIOJKHO OBITH KPAaTHO TPEM, 4TOObI oOecreuuBaiach
paBHOMEpHas 3arpy3ka ¢as.

7.12 JIns HEKOTOPBIX KOHCTPYKUUU LEIecCO00pa3HO pacuE€THYIO JUIMHY ITPOBOJIAa HE
OIpeseNsATh, a Ha3HavyaTh AUpeKTUBHO. Hanpumep, nis nporpeBa 6€TOHA B MEPEKPBITUAX
WIM TOJIOPHBIX CTEHAaX JJIMHY MpoBojAa 3P (PEeKTHUBHEE HA3HAYATh KPATHOW LIMPHHE WA
BBICOTE€ KOHCTPYKIMHM, 4YTOOBI o0OOecneuynTh yI00CTBO KOMMYTAlMd IPOBOJOB K

IMUHOITPOBOOY. HpI/I 3TOM 00s13aTeJIbHO JOJIDKHO OBITH BBHITTOJIHCHO YCJIIOBHC

L>L_. :%, (36)
rae P, — MomHocTh TOKa, IpUXoAsIIasca Ha OJUH poBoJ, BT.
[Tpu noakIr0OUEHN 3BE3/10M:
P= U Ly ‘ (37)
J3
[Ipu noAKIIOUEHUH TPEYTOJIbHUKOM:
P=U - 1 (38)
Kpome sToro HeoOXoauMO MepecuuTaTh MaKCUMajdbHOE HAIPSHKCHHE Ha MPOBOJIC
o ¢popmyie:
U=y 2P0 (39)
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B HekoTopbIX cilyyasx, eciid pacu€rHas [UIMHA MPOBOJA MEHbIIE HEOOXOAUMOH,
MO>KHO BMECTO COEAMHEHUS 3BE€3/10M HCIOJIb30BATh COEIMHEHUE TPEYTOJbHUKOM, TaK KaK
B 3TOM CJly4ae JUIMHA IpoBoja yBenuuuBaercs B 1,73 pasa.

7.13 B cBA3M ¢ T€M, YTO YJEIBbHOE COIPOTUBICHHUE NMPOBOJAOB Pa3HBIX NAPTUN U
pa3HbIX 3aBOJIOB M3rOTOBUTENIEH OTIMYAETCS, PEKOMEHIYETCS OTMEPAThH JJIMHY POBOJOB
B COOTBETCTBUU C UX (PAKTUUECKUM aKTUBHBIM CONPOTHUBIEHUEM. [Ipy 7TOM MUHUMAaNbHOE
CONPOTHUBIIEHUE OTPE3Ka IPOBOJA JOHKHO OBITh:

U
i = (40)

mn =]

7.14 HarpeBaTenbHble IPOBOAA PACUETHOMN JUIMHBI 3aKJIAbIBAIOTCA B KOHCTPYKLIHIO
10 Havaja 6eToHnpoBaHusa. OTKIOHEHHUE JUIMHBI IPOBOJA OT PACUE€THOM HE JTOMYyCKAeTCs.
Tak, M3IMIIHASA [JMHA HArpeBaTEIbHOTO MNPOBOJA NPHUBOAUT K €ro mnepepacxony Hu
HeoO0XoauMocTu 0oJiee MIOTHOM HAaBUBKH B TEJIE KOHCTPYKLUH, YTO BEJET K YBEINUYECHUIO
TPYA0EMKOCTH paboT. OTHOBPEMEHHO YMEHbIIIAETCS IMOIOHHAsS HAarpy3Ka Ha IpPOBOJ, YTO
IPUBOJUT K CHUKEHHUIO CKOPOCTH IPOrpeBa OETOHA M YBEIMUYEHUIO MPOAOIKUTEIBHOCTH
pabor. C npyroil CTOpOHBI, YMEHBIIEHHE [JIMHBI TPEIOLIEro IpPOBOJA BEIET K €ro
Ype3MEpPHOMY HarpeBy, 4TO BJIEYET MEpPErpeB O€TOHA B KOHTAKTHOI 30HE MU BO3MOYKHOMY
PaCIUIaBICHUIO U30JSIUU C TIOCIEAYIOIMM KOPOTKHM 3aMbIKaHUEM KHUJIbl HA apMaTypy.

7.15 OpuUEHTHPOBOYHBII IIAar pPAacCTAaHOBKM HArpeBaTeNIbHbIX IPOBOJOB B
KOHCTPYKIIUH, M:

b=,

41
AP

(41)

rae Py, — ynenbHas TpeOyemasi MOLIHOCTb, MPUXOSIIAsCS HA SAUHHILY ILIOMIAIN

. 2
porpeBaeMoil KOHCTPYKIMH, BT/M".

A%
P}'Zl =k - Oppus -~ Mn ) (tm _tH.B.) ) E’ (42)

rae k — ko3¢ hunueHT, yuuThIBarOIUNA MOTEPH Teria (MOXKeT ObITh NPUHAT 1,16);

. 2
F— miomans 60k0BOM MOBEPXHOCTU KOHCTPYKIIMU, M.
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OkoHyaTeNbHOE 3HAYEHWE Iara pPacCTaHOBKM HArpeBaTeIbHBIX MPOBOIOB
HA3HAYaeTCsd C Y4YEeTOM (PAKTUYECKOTO PACIOJIOXKECHHUS apMaTypbl B KOHCTPYKIIMH B
COOTBETCTBHUH C €€ paOOUYMMU YEPTEIKAMH.

B 30HaX KOHCTPYKIIMH, TOJBEPTAOIINXCS HHTCHCUBHOMY OXJIOK/ICHUIO (HapuMep,
YTIIBI WA TOPIIBI KOHCTPYKITUH), TIEJIECO00Pa3HO YMEHBIIATH MIAT pACCTAHOBKHU MTPOBOIOB.
[Tpu 5TOM 1I1ar paccTaHOBKU MPOBOJIOB JOJIKEH ObITh HE MeHee 5O MM.

7.16 OGmas [IHHA IPOBOIOB, Tpedyromascs mis mporpeBa | M° GeToHa [0
3aJIaHHOM TeMIIepaTypbl HAXOAUTCS 1O (hopmyJie, M:

L _ k- a’le/lB ) Mn ) (tm _tH.B.)
oom AP '

7.17 HarpeBarenbHblil NMPOBOJA KpPEMUTCS K apMaTypHOMY Kapkacy (ceTke) B

(43)

HanOoJiee 0€30IacHBIX, C TOUYKH 3PEHHS UX TOBPEXKICHUS, MECTaX.

IIpoBox HE JAOMKEH KacaTbCsd MAaTEpUalOB € HU3KOM TEINIONPOBOJHOCTHIO
(HanpuMep, AepEeBSIHHONW UM (paHEepHOM ONanyOKH, TEIJIOU30JIALHUH U T.I1.).

Kpernnenue HarpeBaTelbHOIO IPOBOJAA  BBIINOJHIETCS  OTPE3KaMU-OTXOAaMHU
nposoga ¢ marom 0,5...0,75 M. BO3MOXKHO IIpUMEHEHUE OTPE3KOB IOJMIIPOIHIEHOBOIO
HinaraTa Wiy MSTKOM BS3aJIbHOM IPOBOJIOKM ITHAMETPOM HE MeHee 1,2 MM ¢ KOHTpoieM
OTCYTCTBHUSI TOBpexJeHus wuszomsiuuu. Kperenue npousBogutTcss 0e€3  CHIBHOTO
HaTsDKEHUs (C ycusimeM 10 3...5 Kr).

Pannyc n3ruba mpoBoja NMPUHHUMAETCS HE MEHEe 3 HapyX HbIX JHAMETPOB, HO HE
MEHee 25 MM.

7.18 Bo n30exxanne oOropaHusi M30JSUMU HArpeBaTEIbHOTO MPOBOJAA, BBIITYCK €0
KOHIIOB M3 OETOHA OCYUIECTBIIAETCA 4Yepe3 H30JIMPOBAHHBIE MOHTAKHBIE OJHOKUIIbHbBIE
OTBOJIBI.

B kadecTBe MOHTa)XHOTO OTBOJA PEKOMEHIYETCS HCIIOJIb30BaTh AJIFOMUHUEBBIN
npoBoj (pu Toke A0 100 A), Hanpumep, mapku AIIB unu mMensslid poBOJ (IIpU TOKE
oosee 100 A), nanpumep, mapku KT

CeueHrne MOHTa)XHOTO OTBOJA ONpPENENSAETCS HAa OCHOBAHUM PACUETHOW TOKOBOM

Harpy3ku, A, o tadmune b.2 (mpunoxenue b).
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_AP-L-n

I, g

: (44)

I'ZI€ N — KOJMYECTBO IIPOBOIOB, MOAKIFOYEHHBIX K OTHOMY OTBOAY.

IIpHHATOE CeueHHEe MOHTaXHOTO OTBOJIA HE JOJIKHO ObITh MeHee 2,5 MM .

7.19 CeueHnne MarucTpajabHOM JUHUHN (IIMHONPOBOJA), K KOTOPOMY HOJKIIOYAIOTCS
MOHTa)KHbIE OTBOJIbl OIIpEAENsAeTCs 1Mo Tabi. 4 B 3aBUCUMOCTH OT AEUCTBYIOLIEH B HeH
TOKOBOW Harpy3k# I,;:

— IIPU COCTMHEHNH 3BE3/10M:

[ =n-1, (45)

— IIPU COEAMHEHUY TPEYTOJIbHUKOM:

I =V3-n-I. (46)
34€Ch N — KOJINYECTBO TPOEK WIIA TPEYTOJIBHUKOB, COOTBETCTBEHHO.

7.20 IloakmroueHHe HArpeBaTENbHBIX ITPOBOJOB K MCTOYHHMKY TOKAa IPOU3BOAUTCS
0 Mepe 3aBepulieHHs] paboT Mo yKjIaake OETOHa Ha OTHAEIbHBIX y4acTKax 3aXBaTKH, HE
JIOMyCKasi 3aMOpakuBaHUsl OeTOHAa M HE JOIYCKasl MOJKIIIOUYEHMs] HarpeBaTesiell Ha Tex
ydacTKax, Iie yKiajaka OeTOHa elle He 3aBepllIcHa.

OTtkpbiTass (He 3a0€TOHHMpOBAHHAsA) apMmaTypa >KeJle300€TOHHBIX KOHCTPYKLUH,
CBSI3aHHAs C YYAaCTKOM, HaXOJAIIMMCS IO DJIEKTPUYECKHM TOKOM, TOIJICKHUT
3a3€MJICHUIO (3aHYJICHHUIO).

7.21 Ilpu pa3paboTKe TEXHOJOTHU MPOrpeBa OETOHAa HEOOXOAUMO OIPEICITUTh
TEXHOJIOTUYECKHUE MTapaMeTphbl PEKUMOB €r0 BBIIECPKUBAHUA: BpeMs (CKOPOCTbH) MOABEMA
TEMIIEpaTypbl, BpEMsI H30TEPMHUUYECKOTO IPOTPEBA U OCTHIBAHMUSL.

B cBa3u ¢ TeM, 4TO i mporpeBa OeToHa HarpeBaTelbHBIM IPOBOJIOM
UCIIOJIB3YETCSl TAaK HAa3bIBAEMBIH «CAMOPETYIMPYEMBIN» PEXKHUM, KOIZA AIIEKTPHYECKOE
HaIllpsDKEHUE ITOCTOSSHHO HAa  CTagusAXx IOABbEMa TEMIIEPATypbl M H30TEPMHYECKOIO
BBIJICP’KUBAHMS, TO BpeMs (CKOPOCTh OABbEMA TEMIIEPATYPBI BBIUUCIIIETCS U3 PABEHCTBA:

P,+P, +P;-P, =P, 47)
rne P, P,, P; — ynenbHble MOIMHOCTH HEOOXOOUMBIE Ul pasorpeBa OeToHa,

Ol'[aJIY6KI/I U apMaTypbl COOTBCTCTBCHHO;
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P, — y#enpHas MOIIHOCTb, OSKBHUBAJIECHTHAs HSK30TEPMUYECKOMY  TeEILLy,
3
BBIJICTIUBIIIEMYCS B 6eTOHE (MOKHO TIpuHATH 0,8 KBT/M);
P — ynenbHas MOIIHOCTB, TpeOyeMasi B IEPUOJ H30TEPMUYECKOTO BbIIEPKUBAHMS,
3
kBt/M.

k- O pipus Mn ) (tm -tH.B.)
1000

P = (48)

Torga ckopocTs moabEMA TEMITEPATYPHI:

v - 3600- (P5-0,8)

Jutodi¢ 1 ° (49)
C6 ) y6+§ ) Z(Coni “Youi * 8orli ) ) M0n+Ca Va

Bpems noabséma Temneparypsi:

tm _t6.H.
Thon =V—. (50)

nog

3necy C,, C_; — COOTBETCTBEHHO Y/EIbHAA TEIUNIOEMKOCTb apMaTyphl U 1-T'O CJIOS
onanyOku, kJ[x/(kr-°C) (moxHo npusath ¢, = 0,47 k/Lx/(xr-"C));

Yoni — YACIBHBIHI BEC 1-ro CJI0s1 onaryoku, Kr/M;

Y, — BEC apMaTyphbl, pacloyIoKeHHOU B 1 M’ GETOHa, KT

0, — TOJIILIKHA i-TO CJI0s ONATyOKH, M;

M, — MOIyJb ONaxyOJEHHOW IOBEPXHOCTH, M

E
Mon:%a (5D

. 2
rae F — miomans onamy0eHHON NOBEPXHOCTH, M .

Bpemss M30TEpMHUYECKOTO TIPOTpEBa M OCTBIBAHUSA ONPEACIAIOTCA HCXOASA W3
TpeOOBAHMI TOCTHKEHHUSI OETOHOM K KOHILY BBIIEPKUBAaHWUSI HOPMUPYEMOM IPOYHOCTH.

7.22 llpumep pacu€ra napamMeTpoB TIPEIOIIEr0 MPOBOAA IPEACTaBIEH B
IPUIOKEHUH B.

7.23 B nensix cobmoneHus TpeOOBaHUM OXpaHbl TpyJla M TEXHMKH 0€30IaCHOCTH
IIPY MCIIOJIb30BAHUH HArPEBATEIbHBIX IIPOBOJOB 3aIIPELIACTC:

— MOAKIIOYATh B CETh HAXOAALIMECS Ha BO3AYXE HArpeBaTelbHbIE NIPOBOJA,

YaCTHUYHO HJIM ITOJIHOCTBIO HC 3216CTOHI/IpOBaHHBI€ B KOHCTPYKIIUHU,
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— OCYLIECTBISITh KpEIUIGHWE HarpeBaTeIbHOTO MpoBOJa K apmarype 0e3
UCIIOJIb30BaHUsl BCIIOMOTaTEIbHBIX CPEACTB (OTPE3KOB MPOBOJOKU M T.II.), HAMpUMeEp,
y3JI0M;

— MOJKJIIOYATh HAarpeBaTeJbHbIC MPOBOJA B CETh C HAMPSHKEHUEM, MPEBBIMIAIOITUM

pabouee WK MOJKII0YaTh TPOBOA, IJIMHON MEHEE PACUETHOM.

8 QJIEKTPOITIPOI'PEB BETOHA

8.1 DnekTpornporpeB — 3T0 coco0 YCKOPEHUs TBEpJCHUSI OETOHHON cMecH 3a CUET
TEIUIa, BBIJCIISIEMOTO0 B HEM IMPU MNPONYCKAHUU TEPEMEHHOTO 3JIEKTPUYECKOrOo TOKa
IMPOMBIIIUIEHHON YaCTOThI HEMOCPEACTBEHHO B KOHCTPYKIIUH.

8.2 MomHOCTb, BBIACISIOMAACS B OETOHHON CMeCH, ONTPEAEIISIETCS COOTHOIICHUEM:

2
P=I. U:U—:I2 T (52)
T

U KOJMYECTBO BBIJEISIEMOIO TEIJIa IHPU TOCTOSHHOM HANpPsDKEHUU OyJeT
ONPEIEHATECA CONPOTUBICHUEM OETOHHOM CMECHU WM €€ YJEJIbHBIM 3JIEKTPUUYECKUM
CONPOTUBIICHUEM.

8.3 DnexkTponporpeB 0€TOHa MOXET ObITh CKBO3HBIM, KOTJa 3JIEKTPUYECKHM TOK
IPOXOJUT Yepe3 BCE CEYEHUE KOHCTPYKLMM U TEIUIO BbIAENsAETCI B 00bEeME Bcel
KOHCTPYKLMHU, WIH HNepUPEpUHHBbIM, NPU KOTOPOM 3JEKTPOAbl Pa3HOMMEHHBIX (a3
pa3MelaloTcsl Ha IOBEPXHOCTH KOHCTpykuuil. Ilpu »3ToM Bcd moaBoaumas
AIIEKTPO3HEPTUsl NPEBPAIIAECTCS B TEIUIOBYID B MepU(EpUNHBIX CIOAX KOHCTPYKLUHN
TOJILIMHON NMPUOJIM3UTEIBHO PAaBHOM IIOJOBUHE PACCTOSHUS MEXAY 3JEKTPOJaMH, B TO
BpeMs KaK HEHTPAJIbHbIE 30Hbl KOHCTPYKLIHI HarpeBaroTCs 3a CUET FIK30TEPMUH LIEMEHTA U
TEIUIONEPEaul OT IOBEPXHOCTHBIX CIIOEB.

8.4 IlepudepuiiHblil d3JEKTPONPOrpeB CIEAYyEeT MPUMEHITh [UIsl I[pPOrpeBa
KOHCTPYKUMHU TOJAIMHOW Oosiee 40 cM, HUCHOJIB3ys MOJOCOBBIE WM ILIACTUHYATHIC
3JIEKTPOJIbl. DTO PYHIAMEHTHI 110J1 000PYJ0BaHME, 110/ KOJIOHHBI, ()YH/IaMEHTHBIE IJIUTHI,
KOJIOHHBI, CTEHBI U T.J.

8.5 Ilpu mnepudepuiiHOM >IEKTPONPOrPEBE TEMIEpaTypa BHYTPEHHUX 30H

KOHCTPYKLHMHU PacTET 3HAYUTEIIBHO MEJJICHHEE, YEM B IIOBEPXHOCTHBIX CJIOAX, [IO3TOMY BO
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n30exaHue HEeAONyCTUMBIX TEMIEPATYpPHBIX MEPENagoB TeMIlepaTypa U30TEPMHUECKOIO
IporpeBa B KOHCTPYKIHSIX TOMIUHON Oonee 40 cMm orpannueHa BenmanHoi 40 °C.

8.6 CKBO3HOH MPOrpeB C MOMOIIbIO MOJOCOBBIX WJIM IUIACTUHYATHIX 3JIEKTPOIOB
clenyeT NPUMEHSATh JUIsl KOHCTPYKIUI ToamuHoi 10 40 cM, a B ciaydyae MCIOIb30BaHUA
oetoHa ¢ jo6aBkamu — 110 60 cm.

8.7 JlnuHy CTEpKHEBBIX AJIEKTPOJOB, YCTAHABIMBAEMBIX B OETOH, HEOOXOIUMO
OpPUHUMATh C TaKUM pPACUYE€TOM, YTOOBl OHM BBICTYHNAIM HaJ YTEIUIUTEIEM BEpXHEU
IOBEPXHOCTU KOHCTPYKIMM WM IPU HUX YCTAHOBKE TOPU30HTAIbHO BBICTYyNAIU 34
npenessl onanyoku Ha 8 — 10 cM 1S HOAKITFOUEHHS TOKOITPOBOASAIIUX POBOIOB.

8.8 B mporecce OeToHnpoBanusi HEOOX0AUMO oOpalaTh BHUMAHUE HA COOJIOICHUE
IPOEKTHOM TOJIIIMHBI 3aIUTHOTO CJI0S, COXPAHEHUS MIOJIOKEHHUS 3JIEKTpo0B. Tpedyemoe
pPacCTOSIHME JOCTUIaeTcs NPUMEHEHUEM CIIELHAJBHBIX IJJACTMACCOBBIX H30JISITOPOB,
3aKperyIsieMblX Ha apMmaType 10 Hadajna OertoHupoBaHus. [lpum mnporpeBe OTKpBITbIE
IOBEPXHOCTU O€TOHA JOJDKHBI ObITh YKPBITHI I'MJIPOU30JISLUOHHBIM MaTE€pUalioM, a MpHU
HEO0OXOJMMOCTH U yTEIICHBI.

8.9 VnenpHas sJeKTpUUYECKas MOLIHOCTb, TpeOyemass Ha OTAENbHBIX 3Tanax
AIIEKTPOIPOrpeBa JUIsl MOAAECPKAHUS 33JaHHOTO PEXHMMA, ONPENEISIETCS MO CIEAYIOINUM
dbopmynam [5]:

Ha TIEpHUOJ] TOIbEMA TEMIIEPaTyPhI

Cr-vy--V
P, =P +P,+P,=—0 16 Tnon
" Z(Coni "Yoni '60111) ’ Mon 'Vnon + Oripus 'MH (t6.H. s 2 tH.B.)
36002 1000-2 ’

Ha IICpruoad U30TCPMHUUCCKOTO ITPOrpcBa

_ k- 0’an/IB ’ MH ’ (tm _tH.B.) 54
u3 ~ Lok ( )
1000
rae P, — MomHocTh, HeoOXoauMasi A7l pa3orpeBa OeToHa, KBT/M;
P, — MomHOCTb, HEOOXOANMAS Ul pa30rpeBa ONaryOOYHOI CUCTEMBI, KBT/M;

P, — MomHOCTh, HEOOXOAUMAs IS BOCHOJHEHHS TEILUIONOTEPh B OKPY’KAIOLLYIO

cpey B mporiecce pasorpesa 6eTona, KBT/m';
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P31<3 — MOIIHOCTB, 3KBUBAJICHTHAA TCILNIY, BBIACIIAONICMYCA B OeToHE 3a BpEMA

IporpeBa BCIIEACTBUE SK30TEPMHH LIeMeHTa, KBT/M® (IIpH OTCYTCTBHHM PACUETHBIX JAHHBIX
npUHEMaeTCs paBHoii 0,8 KBT/M).

8.10 Ilpumep pacuéra mnapaMeTpoOB 3JIEKTPONpPOrpeBa OETOHA NPEJICTaBICH B
IPUIOKEHUH .

8.11 B mensax cobmoaeHusi TpeOOBaHUN OXpaHbl TPyJa U TEXHUKH O€30MacHOCTH B
CBIPYIO IIOTOJly M IpPU CHJIBHBIX CHETONAaAax HE CIENYyeT IPOU3BOAUTH SIIEKTPOAHBIN

IPOrpeB OETOHA Ha OTKPBITOM BO3JyXE.
9 OBOI'PEB BETOHA ITOBEPXHOCTHBIMHU HATPEBATEJISAMU

9.1 CymuocTs  MeTOAa  3aKJO4aeTcs B TOM, 4YTO  BblaesieMast
3JIEKTPOHArpeBaTENsIMU TEIUIOBAs SHEPIUs MeEpeAacTcs B MOBEPXHOCTHBIE CIIOM OETOHA
WIN ONaJTyOKH IyTEM TETJIONPOBOIHOCTH.

9.2 B kauecTBe MNOBEPXHOCTHBIX HarpeBaTeliedl MPUMEHSIOTCA TpyOuaTkie
anektpoHarpeBatenu (TOHEI), rperomue npoBojga u kaOenu, ruOKMe TKaHEBBIE, B TOM
YHClie YIJIEPOJHBbIE TKaHW M JEHTHI. [IpM COOTBETCTBYIOIIEM OOOCHOBAaHHHM BO3MOYKHO
IIPUMEHEHUE HECTAHAAPTHBIX HArpeBaTesied, W3rOTOBJICHHBIX W3 NPOBOJIOKU (CTAJIBHOU,
HUXPOMOBOM M JIp.) C BBICOKMM OMHYECKHM CONIPOTUBICHUEM, A TaKKE CETYaThle,
IIJJACTUHYATHIE U AP.

9.3 I'petomue mpoBoja M Kabenu ciaeAyeT yCTaHABIMBATH BIUIOTHYIO K Maiyoe.
BricokoTemmiepaTypHble HarpeBatend Thna TOHOB Moryr OBITH YCTaHOBJIEHBI Kak
BIUIOTHYIO K Nanay0e, Tak U Ha PacCTOSIHUM OT HEE, €CIU 3TO IO3BOJIAET KOHCTPYKLHSA
TOHos.

9.4 Pacy€T OCHOBHBIX MapamMeTPOB IOBEPXHOCTHBIX HATPEBATENIEU CBOIAUTCA K
OIIPEIEICHUIO:

— ko3 puireHTa TemIonepeaadn orpaKIeHUs] KOHCTPYKIIHIA;

— YIEIbHOM MOIIHOCTH B 3aBHCHMOCTH OT PAcyETHOM TeMIepaTypbl Hapy»XHOI'O
BO31lyXa;

— ONTUMAJIBHOTIO I11ara HarpeBaTeyied Ha MOBEPXHOCTH KOHCTPYKUNN B 3aBUCUMOCTHU

OT TpeOyeMOM y/IeJIbHOM MOIIIHOCTH ¥ NPUHSTHIX JOMYCTUMBIX IEPENAJ0B TEMIIEPATYP.
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9.5 YaenbHasi MOIIHOCTH MMOBEPXHOCTHBIX HarpeBaTesei OMPEeeIIIOT CIIeIYIOIIIM
obpaszom. [To dopmynam paszmena 8 paccunmThIBaeTCs TpeOyeMasli MOIIHOCTh Ha TMEPHOJ
MObEMa TEMIIEPATyPhl W H30TEPMUUECKOro mporpesa (KBT/M’). TI0CKOIbKY OrpakaeHue
KOHCTPYKIIUU MPOCKTHPYETCS C y4ETOM KOHAYKTHBHOTO TEIDIOOOMEHA Ha MOBEPXHOCTH,
noyrydeHHbIe 3HaueHus P, u P, yBenmuuBator B 1,3 pasza. Takum oOpa3om, omnpeaeneHue

o o o 2 I
Tpe6yeM01/I YACIbHOU MOIIHOCTHU HAIrpCBATCIICH HaA | Y OTrpaXxaCHHUA B IICPHUO ITOABbCMaA

TemrepaTypbl PY' #  W30TepMHUYECKOro BbIIEpKHBaHUsS PJ7 OCyIIeCTBISIETCS IO

dbopmynam:

1,3-P_-V

PYILZ ’ i ,
! FOI'[ (55)

1,3-P,,-V
Py = (56)

FOI'[
10 KOHBEKTUBHBIN OGOI'PEB

10.1 KoHBeKkTUBHBIH OOOTPEB — OTO YCKOpPEHHE TBEPACHUS OeToHa 3a CUéT

TEIUIOBOTO TIOTOKA, MTOJaBAEMOT0 B 3aMKHYTHIN 00BEM (TETUISKH, TOHHEIb U T.I1.).

10.2 OTKpBITBIE BEPTHKATIBHBIC MIOBEPXHOCTH 3aKPBIBAIOTCS TEIJIOU30JIIIMOHHBIMU
IITOPaMH, U B OOPa30BAaHHBIN 3aMKHYTBHII O0OBEM YCTaHABIMBAIOTCS TEIIOTEHEPATOPHI.
[lepenaua TemyIOBOW »HEPrUM OT TEIUIOTEHEpAaTOpa K TMOBEPXHOCTH KOHCTPYKIIUN
OCYIIECTBISIETCS KOHBEKIMeH. HarpeB BHYTpEHHHUX CIIOEB KOHCTPYKIMM MPOUCXOAMT 3a
CYET TEIUIONIPOBOIHOCTH OETOHA.

10.3 MeTonbl KOHBEKTMBHOTO 00OTpeBa KIACCHPHUIUPYIOTCS IO CIOCO0Y
MOJIBEJICHUSI TEIUIOBOTO IMOTOKAa K TPOTPEBAEMOM KOHCTPYKIIMH: TPAJAUIIMOHHBIN
KaMepHBId 000TpeB, KaMEpHBIM O0OTPEB C BO3AYXOBOJAMH, KaMEpPHBIH OOOTpeB C
PUOMTATyOOYHBIMH I TOPAMH.

104 TIlpu TpaaAWIIMOHHOM KaMepHOM OOOTpeBE TEIUIOBOM TIOTOK  OT
TEIJIOTEHepaTOopa HaMpaBIseTCS B 3aMKHYTBIA 00BEM W Jajnee, BCICICTBHE
KOHBEKTUBHOTO TEIJIOOOMEHA, TMPOMCXOAUT HArpeBaHWE BHYTPEHHUX MOBEPXHOCTEH

KOHCTPYKLIHH.
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10.5 Ilpu obGorpeBe ¢ BO31yXOBOJAaMH TEILUIOBOW IMOTOK OT TEIUIOreHepaTopa
IIOCTYNAET B PACHPENEINUTENb U JAJIEE B BO3AYXOBOJBI, NOAAIOIINE TEINIOBOM MOTOK IO
NEPUMETPY  BO3BOJAMMBIX  KOHCTPYKIMH. B03ayXOBOABI  M3rOTaBIMBAIOTCS U3
IIPOPE3NHEHHON TKaHW. [l cO3MaHus CTpyM ropsdyero BO3ayxa IO JUIMHE OHM JOJIKHBI
UMETh OTBEPCTHS.

10.6 Ilpm obGorpeBe ¢ mnpuONagyOOUHBIMM IUTOPAMU TEIJIOBOW IOTOK OT
TEIUIOreHepaTopa MOCTyHaeT B 00JIacTh, OTPAHUYCHHYIO TEIJIOM30IUPYIOIIEH ITOPOil U
MOBEPXHOCTHIO O€TOHA (0mamyOKn).

10.7 HctouyHukaMu TEIJIOBOM OHHEPrUM MOTYT OBITh 3JIEKTpOKaJopudepsl,
JIU3ENbHBIE TEIUIONEHEPATOPHl MPSIMOTO (HENPSIMOIO) HArpesa, ra3oBbIE HATPEBATENH U
T.1. OCHOBHBIE TEXHHYECKHE XapaKTEPUCTUKA HMCTOYHUKOB TEILUIOBOM DJHEPrUU IS
KOHBEKTUBHOI'O 000rpeBa NPUBEACHBI B TPUIIOKEHUU /1.

10.8 BbiOop mapaMeTpoB TEXHOJOTMM KOHBEKTUBHOTO O0OOrpeBa OCYILECTBISAETCS
Ha OCHOBE TEIUIOBOro OajaHca »SHEPruu, BbIpaOAThIBAEMOW TEIUIOTE€HEPATOPOM, U
TEILIONOTEPD.

10.9 MoniHoCTh TEIIOTeHepaToOpa ONPEAEIAETCS U3 YCIOBUS:

QTenn 2 Qorp + QH + QH.O + QH.6’ (57)
rie Qorp — MOTEPH TEIUIA YEPE3 HAPYIKHBIE OrpaxaeHus, Br;

Q. — pacxoj Teria Ha MporpeB HHPUIBTPUPYIOLIETOCS Yepe3 OrpaxkIeHre BO3yxa,
BrT;

Q.0 — pacxo TeIia Ha HarpeBaHUe MOBEPXHOCTH KOHCTPYKLMM (IIUTOB OMATyOKH),
Br;

Q.6 — pacxos Teria Ha nporpes 6eToHa, BT.

10.10 ITotepu Teruna yepes3 HapyKHbIE OTPAKICHHUS:

Qorp =X [(tTi - tHi) ’ Fi ) Bl] /Ria (58)
rae t; — pacuéTHas TemrepaTypa Bo3ayXxa BHYTPHU TEIUIsIKa, ToHHes, ~C;

ty —TeMIepaTrypa Hapy>KHOI'0 BO3J1yXa IPU pacd€Te TEIIONOTEPh Yepe3 HapyKHbIE
OTpaXkJICHHsI TOHHENS WM TeMIlepaTypa Bo3Ayxa 0oJyiee XOJOJHOTO IMOMELIEHUs MpHU

pacuére TETIONOTePh Yepe3 BHYTPeHHUE orpaxkaeHus, “C;
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Bi — KO3(pOHUIMEHT, YUYUTHIBAIOIIMN OMOJHHTEIbHBIC IIOTEPHU TEIUIa dYepes
orpaxkaeHue (sl TOBEPXHOCTEM KOHTYpa, COJEpXKAllMX MECTa  BO3MOYKHOU
UHOUIBTPAIIUU BO3AyXa, IPUHUMATH paBHBIM 1,2, B ocTanbHbIX ciaydasx — 1,0);

F, — IJI0Ia b OrPaXICHHS, M

R; — conpoTuBiieHne TEIUIONEpEnavYe OrpaKICHU, (M2-°C)/BT.

10.11 Tlotepu Temna B TEIUIsAKE (TOHHEJIC) HA HArpeBaHHE HAPYKHOTO BO3/yXa,
MOCTYTIAIONIETO B pe3ybTaTe NHOUIBTPAIIUN Yepe3 OrPaKICHUS:

QH: BO G-y (tTi — twi), (59)
rae G — npou3BOAUTENBLHOCTh BEHTHIISITOPA TEIIOTEHEpaTopa, Kr/d;

Cy — MaccoBasi TETIOEMKOCTh Bo3ayxa, Bt-4/(kr-°C);

Bo — K03(DUIMEHT, YUYUTHIBAONINK JIOMOJHUTEIbHBIC TIOTEPU TEIIa Ha HarpeBaHUE
WHOWIBTPAIMOHHOTO BO3TyXa, TPHHUMAEMbIM paBHBIM (,0.

10.12 Pacxon Temuia Ha HarpeBaHUE MOBEPXHOCTH KOHCTPYKIIUH (IIIUTOB OMATYOKH):

QH.O. = 1000 - V- Co “Po-U- (tO.H. - tO.K.)/THOII’ (60)
rne C, — ynenpHas TEIJIOEMKOCTh MaTepualia BHYTPEHHUX IIUTOB ONayOKH,
kJx/(kr-°C);

Vo, Po — COOTBETCTBEHHO 00BEM (M) 1 IIIOTHOCTH MAaTEpHANa ONanyOKH KI/M ;

u - cpeaHss 1o oObeMy OTHOCUTEIbHAsE HEJOCTaTOYHAas TeMIlepaTypa,
npunumaemas ot 0 1o 1 cornacuo [6].

tosws tox. — COOTBETCTBEHHO HauallbHAs U KOHEYHAs TeMIlepaTypa onaiyoKu;

Tuox — BPEMS MMOABEMA TEMIIEPATYPHI, C.

B cinyuae, xorna O€TOH yKJIAAbIBAETCS B YXKE€ HarpeTyr0 onayOKy BeaUduHy Q..

MOYHO HE YUYUTHIBATh.
10.13. Pacxon Ternia Ha HarpeBaHue OCTOHA, YIIOKEHHOTO B OMATyOKY:
Qus. = 1000 - V- Cs - v6 - (ts.. — to.x)/ Trons (61)
rae Cs — yaenpHas TermioéMKocTh 0etoHa, kKJx/(kr-°C);

10.14 Ilpumep pacu€ra mapaMeTpoOB KOHBEKTMBHOI'O NPOTPEBA MPEACTABICH B

npuiiokeHnu E.

10.15 Ilpu KOHBEKTMBHOM 00OTpeBe CcleAyeT COOI0aTh HIKENPUBEICHHbBIC

TpeOOBaHMS OXPAaHBI TPYJA M TEXHUKU O€30MaCHOCTH.
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10.15.1 I'oproyee 115t 3anIpaBKH )KUAKOCTHOTO TEIJIOTEHEPATOpa A0JKHO XPAHUTHCS
B OTJ/ICJIBHOM TMOMEIIEHUH, 000PYIOBaHHOM MEPBUYHBIMU CPEJICTBAMU MOKAPOTYIICHUS.
3anpaBKa roproYrM MPOU3BOAUTCS TOJBKO MPHU BBHIKIIOYEHHBIX U 0053aTEIBHO OCTHIBIINX
JBUTATEISIX. BBIMOTHSIIOT 3ampaBKy TOJBKO JIMIA, OTBETCTBEHHBIE 3a paboTy
TeIUIOreHepaTopoB. MecTta  3ampaBKM  HOYbKO  JOJDKHBI ~ OCBEHIATHCS — TOJBKO
AIIEKTpOJaMIIaMUd WM MPOKEKTOPAMH, YCTAHOBJIECHHBIMM HE Olmke 5 M OT MecTa
3aMpaBKHy.

10.15.2 Tlpu ycTaHOBKE TEIIOT€HEpPaTOPOB, PAaOOTAIONIMX HA >KUIAKOM TOILIUBE
BHYTPM TIOMEUICHUN CJeAyeT BHUMATEIbHO CJEAUTh 3a BO3ayxooOMeHoMm. He
JIONyCKAETCsl YCTAaHOBKA BHYTPHU IMOMEIIECHHUM >KUAKOCTHBIX TEIJIOT€HEPATOPOB MPSIMOIO

HarpcBa.

11 METOJA TEPMOCA

11.1 Merox TepMoca XapakTepHu3yeTcs TeM, 4YTo O€TOH HabupaeT MPOYHOCThH 3a
C4€T COXpAaHEHHUS TEIUIa, BHECEHHOTO B OETOHHYIO CMECh IpU IPUTOTOBIECHUU U
BBIJICTIIEMOI0 LIEMEHTOM IIPHU €r0 TBEPICHUH.

11.2 [Ipu BeIAEP)KMBAHUN KOHCTPYKIIMH METOJJOM T€pMOca OETOHHAsI CMECh JTOJIKHA
o0nazath Kak MOYKHO OOJBIIMM 3alacoM TEIUIOBOM OSHEpPruu, a €€ COXpaHeHue
HEOOXOJMMO Ha BCEX TEXHOJOTHYECKHX OJTamax: TpPaHCIOPTUPOBAHUH, YKIAJKE,
YIUIOTHEHUH U MOCJIEAYIOLEM BbIJIEPKUBAHUU O€TOHA. BETOHBI JOHKHBI IPUTOTOBIATHCS
Ha BBICOKO3K30TEPMUYHBIX LEMEHTaX, KOTOPbIE K TOMY K€ 00JIaJaroT IOBBIIICHHBIMUA
CKOpOCTSIMH Ha0Opa MPOYHOCTU B PAaHHUE CPOKH.

11.3 IlpumeneHnue MeToga TepMOca OrPaHMYEHO OOJACTBIO MAaCCUBHBIX
koHCTpyKumit (M, 10 < 6 M), Temmeparypoii HapyHOro Bosayxa mo — 15 °C. Ilpu
PE3KOM IOHMKEHUHM TEMIIEpaTypbl HapyKHOTO BO3AyXa HEOOXOIMMO NMPUMEHSTh MEpHI,
IIPENOTBpALIAIONIUE IIPEKIEBPEMEHHOE 3aMOPAXKUBAHNE KOHCTPYKUUN (JOMOJHUTENBHOE
yTEIJIEHUE, OTOTPEB KAKUM-JINOO NCTOUHUKOM TEILIa).

11.4 Tepmoc pexkoMeHAyEeTCS HUCIOJIB30BaTh IPU KOMOWHHPOBAHHBIX METOAAX,

Harpumep, ¢ JIFOOBIMU IIPpOTrpEBHBIMU criocodaMu WA C IMPUMCHCHUCM XHUMHWUYCCKUX
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n00aBOK-YCKOpUTEIEH U MPOTMBOMOPO3HBIX J00aBOK. B »TOM ciydae BO3MOXKHO
BBIJICPXKHBAHKE OETOHA B KOHCTPYKIMAX ¢ M, 10 10— 12 ™.

11.5 IlpumeHeHHWE TEPMOCHOIO  BBIJIEP)KHBAaHUSA  O€TOHA  OMpeaeseTCs
MAaCCUBHOCTBIO OETOHHUPYEMOl KOHCTPYKIIMH, AaKTUBHOCTHIO M TEIUIOBBIACICHUEM
[EMEHTa, TEMIEePaTypoil YJIOXKEHHOrOo OETOHAa M TEMIEpaTypoil Hapy>KHOTO BO3IyXa,
CKOpPOCTBIO BETPA M BO3MO>KHOCTBIO MOJIYYEHUS 33JaHHOW MPOYHOCTU B YCTAHOBJICHHBIC
cpoku. CoderaHue 3THX (DAKTOPOB yCTaHABIMBAET OOJACTh MPUMEHEHHUS TepMoca, 3a
npeaesaMd KOTOpOi HEBO3MOXKHO 00€CIEUUTh 33JJaHHYI0 MPOEKTOM MPOYHOCTh OETOHA K
MOMEHTY €TO pacnaayOKu WM 3aMep3aHusi, THOO0 APyTrue METOJIBI BBIJCPKUBAHUS OETOHA
okaxxyTcs 6onee 3¢ (HEeKTUBHBIMHU.

11.6 Jlna yckopeHus: TBepJeHUsi OeTOHa NpPU TEPMOCHOM €ro BbIIEPKUBAHUU
pacxoq BOABI B OETOHHOM CMeCH JOJDKEH OBITh MHUHUMAIbHBIM. Tpedyemas
ynoboyknanaeiBaemocth cMecu 1o ['OCT 10181 oOecneunBaercs TNPUMEHEHUEM
IaCTUPUITUPYIONTUX T100aBOK.

11.7 TIlpu pacuére TEPMOCHOTO BBIJCPKUBAaHUA OCETOHA  ONpPEACIISIETCS
IPOJOJKUTEILHOCTh OCTBIBAHMS KOHCTPYKIIMM M BEJIMYMHA TPOYHOCTH OETOHa Mpu
3aJlaHHBIX TIApaMeTpax OTPAXKACHHs, WIA OINpEeAeNsIeTcs BeauYnHa KO3 UIMEeHTA
TEIJIONepeIayrl  OMATyOKH W YTEIUIUTENsI, HEoOXOomuMasl I TOJyYeHUs 3aJaHHOU

IMPOYHOCTH B YCTAHOBJICHHBIC CPOKH.

12 IPEJABAPUTEJbHBINA PA3OI'PEB BETOHHOM CMECH

12.1 CymHocTh MeTOAa 3aKiodaeTcs B (POPCHPOBAHHOM pa3orpeBe OCTOHHOUN
CMECH J0 3aJlaHHOM TEMIEPATYpbl INEPEMEHHBIM JJIEKTPUYECKUM TOKOM, IIAPOM WIIH
XUMHYECKMMH J100aBKaMH, TOCIEAYIOUIeH yKIaake, VYIUIOTHEHMM W JajbHeiieM
BbIIEp)KMBaHUM OeToHa. B  HEOOXOAMMBIX CilydasX OCYUIECTBIIAECTCA YTEIICHUE
KOHCTPYKLIHH.

12.2 DnexTpopazorpeB OETOHHOW cMeCH B OOJIBIIMHCTBE CIy4aeB OCYIIECTBIISIETCS
C MOMOIIBIO JIACTUHYATHIX 3JIEKTPOJOB B MPUEMHBIX OyHKepax (0aapsix).

12.3 OnTuManbeHbIM CIEAYyET CYUTATh BPEMs pa30rpeBa OETOHHON CMECH B TEUEHUE

10 — 20 mun. IIpu pasorpese menee 10 MuH TeMIIepaTypa KpyIIHOIO 3aIIOJHUTENS OTCTAET
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OT TEMIIEpaTypbl OCTAJbHOM YAacTH CMECH M IMOCJie YKIAAKu OETOHHOW cMecH ee
TEeMIIepaTypa HauyHET Pe3Ko MOHWKaThea. PazorpeB Oosbiie 20 MUH, KpOME yBEITHUCHHUS
TEIJIONOTEPh U UCHAPEHUsI BJIard, CHOCOOCTBYET OBICTPOMY CXBAThIBAHUIO CMECH.

12.4 bynkep s 3JIEKTpPOpa3orpeBa COCTOMT M3 KOPIyca, BBIIIOJHEHHOIO W3
JUCTOBOM  CTajaud TOJIIMHOM HEe MeHee 4 MM, IUIACTUHYATBIX JJIEKTPOJOB,
TOKOIOJKJIFOYAIOIIMX YCTPOKCTB U 3aTBOPA BHITPY30YHOTO OTBEPCTHSI.

12.5 Jlns mnosbimieHuss 3G(HEKTUBHOCTH DIEKTPOpa3orpeBa OCTOHHOW CMeECH
OyHKepa M DSJIEKTPOJABI Iepej] €€ 3arpy3Kod JOJKHBI ObITh KaueCTBEHHO OYHIICHBI C
IIPUMEHEHUEM METANINYECKUX IIETOK.

12.6 Heobxonumasi aneKkTpudeckas MOLTHOCTh JJiA pa3orpeBa OETOHHOW CMECH B
OyHKepe omnpenensiercs 1no popmysie:

G ve - (tytg ey ) - K-60- Vg

’ 36-10° - K,-t, (02
rae t, — 3aJaHHas TeMIepaTypa pa3orpesa OCTOHHOM cMecH, °C;
K - xosdduimenT, ydyuThIBaromMid MOTEpPH TEIila B IMpollecce pa3orpena
(npuHuMaeTcs paBHbIM 1,15);
V5 — 00bEM 6eToHa B OyHKEpe, M .
K, — KO3(p(pUUUEHT HCHOIB30BaHUs DIEKTPOIHEPIUU (IIPH DIEKTPOPA3OrpEBE

OETOHHOU cMmecH npuHuUMaeTcsi paBHbIM 0,95);

T, — BPEMsI pa3orpesa, MHH.

12,7 Ilpu  mpenBapuTENIbHOM  3JIEKTPOpPA3OrpeBe  cleayeT  coOroaaTh
HIDKETIPUBECHHbIE TPEOOBAHNS OXpaHbl TPYAA U TEXHUKH 0€30I1aCHOCTH.

12.7.1 EMkocTh 11 pasorpeBa GETOHHOM CMeCH KpPOME 3aHyJICHHsS JOJKHA ObITh
JIOTOTHUTENBHAS 3a3eMJICHA MEIHBIM IPOBOJOM CEYeHHeM He MeHee 10 MM, HIyIIHM K
3aIIUTHOMY 3a3€MJICHHIO.

12.7.2 BriroueHHe HanpsHDKEHUsS! TOMYCKAeTCs TOJBKO MOCIE OKOHYAHUS 3arpy3Ku
€MKOCTH OETOHHOM CMEChI0 M yXOJOM BCeX pPabOuMX 3a 3allUTHOE Orpa)JICHUE.
[IpenBapuTENBHBIN IEKTPOPA30IPEB OCYLIECTBIAETCS TOIBKO B IPUCYTCTBUHU JI€KYPHOIO

AIIEKTPHUKA.
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13 MIPOTUBOMOPO3HBIE JIOBABKHA

13.1 BBeneHue MpOTUBOMOPO3HBIX N00ABOK OOECIEYMBAET COXPAHEHUE KUIKOU
¢da3pl B OeToHe U oOecmevyMBaeT €ro TBEpACHHE MPU OTPUIATENBHBIX TEMIIEpaTypax.
beToHbI ¢ TPOTHBOMOPO3HBIMH JTOOABKAMH MPUMEHSIIOTCS MPU BO3BEICHUH MOHOJIHMTHBIX
OCTOHHBIX U KeJNe300€TOHHBIX KOHCTPYKIIMH, 3aMOHOJIMYUBAHUU CTHIKOB COOPHBIX
KOHCTPYKIIMH.

[IpumeHeHre NpOTUBOMOPO3HBIX JOOABOK JOJIKHO MPOU3BOAUTHCS B COOTBETCTBUU
¢ TOCT 31384, CII 28.13330 u CTO HOCTPOU 2.6.54 c yueToM peKOMeHaluii
U3rOTOBUTENIEH TOOABOK.

13.2 OCHOBHBIMH KOMIIOHEHTAaMU TMPOTUBOMOPO3HBIX J00ABOK, Kak MPaBUIIO,
SIBJISTEOTCSL:

— HH — vutput Hatpus;

— HK — Hutpur kanpuus;

— M — Mo4eBHHa,;

— HHXK — HUTpUT-HUTPAT-XJIOPU KAJIbIIUS;

— XK — xnopu KanpLus;

— XH — xnopun vatpus;

— HHK — HUTpUT-HUTpAT KAJIbIIUS;

— Il — moram.

13.3 O6nactb NMpUMEHEHHUS] MPOTUBOMOPO3HBIX J0OABOK B 3aBUCUMOCTH OT THIA
KOHCTPYKIIMM W YCJIOBHUW JKCIUTyaTalllH HEOOXOJUMO  OMPENENATh COTJIACHO
npunoxennio I CTO HOCTPOU 2.6.54.

OpUEHTUPOBOYHbIE BEJIMYUHBI TMPOYHOCTH OETOHAa C€ MPOTUBOMOPO3HBIMU
no0aBKaMH, a TaKKe HEOOXOAMMOE KOJIMYECTBO MPOTHBOMOPO3HBIX 100ABOK CIEIYyeT
ONPENEIISATh B COOTBETCTBUM C PEKOMEHIALMAMU, MPEICTABICHHBIMU B MpuioxeHuu K
[1,2, 11].

134 TIlpu npuMeHEHMHM NPOTHUBOMOPO3HBIX JT00ABOK CIEAyeT CoOOJII0AaTh
HUKEIPUBEACHHBIE TPEOOBAHMS OXPAHbI TPYJa U TEXHUKHU O0€30MaCHOCTH.

13.4.1 B ckiaacKuX MOMELIEHUSX ISl XpaHEHUS MPOTUBOMOPO3HBIX J00ABOK HE

JIOTIYCKAeTCsl KypeHHe W MPUMEHEHHE OTKPHITOro OrHs. JIOMmKHBI OBITh HCKIIOYECHBI
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KOPOTKHE 3aMbIKaHUS M HCKpeHue »3JeKkTpooOopyaoBanud. Ha ckiage HeobXxonnmo
IPEeIyCMOTPETh HAJIHUKE IPOTUBOMOKAPHOTO BOJOMPOBO/IA M CPEACTB MOKAPOTYIIICHHUS.

13.4.2 Ilpu yknagke OETOHHONM CMeCH C MPOTUBOMOPO3HBIMU J0OABKaMU
HEO0OX0aMMO 0c000e BHHMMAaHHE OO0pamaThb Ha HCIPABHOCTh 3JIEKTPOMHCTPYMEHTa U
IIPOBOIOB BBH/TY MOBBIIIEHHOM 3JIEKTPOMPOBOAHOCTH OETOHOB C 100aBKaMHU.

13.4.3 Ilpu paboTe ¢ HUTPUTOM HATPHUsI HEOOXOIUMO OCYILIECTBIISTH CIEAYIOLINE
MEPOTPUITHS:

— CKJIaJbl JUIsl XpAHEHUs] KPUCTAITIMYECKOIO0 HUTPUTA HATpUs CIEAyeT pa3Melarh B
OTJICbHBIX 3/1aHUSAX;

— HA EMKOCTSX [JIsl XpaHEHHs M TEPEBO3KM HUTPUTA HATPUs, [OJDKHA OBITh
npeaynpeauTeNbHas Haauch «Sa»;

— HE JIOIYCKaTh CMEIINBAHUS HUTPUTA HATPHUS C KUCIOTAMH U COJSIMU HMEIOIIUMU

KHUCIIYIO PCAKIIUIO.

14 PAHHEE HAT'PYKEHUE

14.1 CyuHocTh paHHETO HArpyXeHHsl 3aKII04YaeTcsi B YCKOPEHHH CpPOKOB
pacmanyOKu W 3arpyeHusi KOHCTPYKLIMH C HUCHoJb30BaHHMEM d(ddexrTa ympouHeHus
CTPYKTYpbl O€TOHA paHHEro BO3pacTa o Harpy3koi [7].

14.2 Cnenyer coOnoaTh CIEAYIOMIMI NOPSIOK MHPOEKTHPOBAHUS TEXHOJIOTHUHU
3UMHEro OETOHUPOBAHUSA C PAHHUM Harpy>K€HHEM MOHOJIUTHBIX KOHCTPYKIIHI:

— OCYHIECTBIIIETCS pa3OMBKa 37aHHs Ha HTamlbl BO3BENCHUS M OIPEACISIOTCS
BO3MOYKHBIC MAKCUMAJTbHBIC 1 MUHUMAJIHHBIC TEMITHI HATPY>KCHUSI KOHCTPYKIIHIA;

— OMPEENSIIOTCSA TEXHOJOTUYECKHE Harpy3KU Ha KaXKJIOM 3Tare BO3BEICHUS;

— pacCUMTHIBAIOTCA 3HAuUEHUS TpeOyemoi pacraay0ouyHOM MPOYHOCTH OETOHA U
MPOYHOCTH O0€TOHA B KOHCTPYKIIUSX MPHU MOITAMHOM 3arpy>KeHHH;

— BBIOMpAETCs CIOocO0 3WMHET0 OCTOHMPOBAHUS U PEKUMBI TEIJIOBOM 00pabOTKH
OeToHa, oOecreynBaronIie MOoJydYeHHe TpeOdyeMo MPOYHOCTH K 33JaHHOMY CPOKY MpH

MUHHUMYMCEC 3aTpar.
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14.3 B kauecTBe 3Tama BO3BEICHUS MOHOJIMTHBIX KOHCTPYKLHMHA MHOTO3TaXHBIX
3JaHUI MOKHO paccMaTpHBaTh OJIMH 3TaX, a BEJIMUYMHY HArpy30K NPUHUMAThH B Tpeaenax
ofHOro 3Taxa. Ilpu 3TOM yuMTBIBarOTCA: MEPHOJ ONMaTyOOUHBIX M apMaTypHBIX padoT;
nepuoj Tocie pacnaayOKd; MEepuo] BO3BEACHHUS KOHCTPYKIMM CIEIYIOIIEro 3Taxa;
NEPHUOJI OTIETOYHBIX PadoOT.

14.4 Tlpn ompeneneHUM Harpy3oK CieIyeT YYWUThIBaTh JIaHHbIE IMPOEKTA: Maccy
omanyOKH W OMagyOOYHBIX MPUCIOCOOIEHUI, Maccy MPUMEHSIEeMOro oO0OpyaOBaHu,
CXEeMy IMPHJIOKEHHsI Harpy30K B IEPHUOJ BO3BEIECHUS, B TOM UHUCIIE MECTHOI'O JIEHCTBUS.
Harpy3ku HeoO0X0AMMO pacCUUTBHIBATH C COOTBETCTBYIOIIMMH K03 pUIMeHTaMu
NEePEerpy3Kd U AMHAMUYHOCTH.

14.5 PacuérHble XapaKTEpUCTUKH OETOHA U apMaTyphbl, UCIIOIb3yEMbIE I pacuéra
TpeOyeMOll MPOYHOCTH MOHOJUTHBIX KOHCTPYKUMH B CTaJAUd BO3BEIEHUS, CIEAYyET
npunumath 1o CIT 63.13330 ¢ yuérom k03 PUIIUEHTOB YCIOBUM paOOTHI.

Tpebyemas mpoyHOCTh OETOHA IPU MOITAITHOM 3arpy’KEHUM MOHOJIMTHBIX CTEH Ha

YPOBHE i-T0 3Ta)ka onpezaensieTcs mo Gopmyre:
R;=a-f; %RZS'ARD (63)

re 0L — J0Jisl MAaKCUMaJIbHON HAarpy3Kd B CTaJAUM BO3BEACHUS HA HIDKHUHI 3TaX MO
CPaBHEHHMIO C AKCIUTYaTalMOHHOW (IpU OTCYTCTBUU TAHHBIX PEKOMEHIYETCS MPUHUMATh
B 3amnac npouydoctu 0=0,9);

Bi — ko3 duIMEeHT AOMYyCTUMOW MHTEHCUBHOCTH HATPYKCHHS, OMPEACISIEMbIA 10
tabiuue 14.1;

n; — HOMep 3Taxa 1npu cuetre ceepxy (n; = Ny, Ny-1, ..., 1 npu i=1, 2, ..., N);

N, — KOJINYECTBO 3TAXKEH, BO3BOJUMBIX B 3UMHUX YCIIOBHSIX;

N — 00111e€ KOJIMYECTBO DTAKEN;

R, — TpeOyeMas po4YHOCTh OETOHA B POEKTHOM BO3PACTE;

AR; — BenMuyMHa MPUPOCTAa MPOYHOCTH OETOHA i-TrO ATaka C MPOTUBOMOPO3HOM
n00aBKOM 3a BpeMs OT pacnadyOKW KOHCTPYKIIMHA JO OKOHYAHHWS 3WMHETO Iepruoaa

CTPOUTCIJILCTBA.
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Ta6nuna 14.1 — KoadpuimeHTsl THTEHCUBHOCTU HArpy>KEHUS

Koaddurment B; mpu 3HaueHunun ni/N
(7151 MPOMEXKYTOUHBIX 3HaUeHUH ni/N
Kod(durmenT [3; onpenenseTcs Mo HHTEPIOISAINN)
0,1 u

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 KonnyecTBo 3Takel, BO3BOJUMBIX B 3UMHUX YCIIOBUSIX:

N,=k-m-t, (64)
rae k — kodhurmeHT yBenmudeHUsT TEMIOB CTPOUTEIBCTBA TIPU YCKOPEHHOM
BO3BEJICHUU KOHCTPYKIMW, MPUHUMAEMBbIN paBHbIM k = 1,1;

m — TEMI CTPOUTEIbCTBA C YYETOM 3UMHUX YCJIOBUM, 3TaKeH/MecHll;

Tw — HPOJOIIKUTEIBHOCTh 3UMHEr0 NEpUo/ia CTPOUTENBLCTBA, OIMpeesnseMast 1o
CpoKaM Hauajia paboT, MECSIICB.

14.7 I1pu panHeM Harpy>k€HUHW MOHOJUTHBIX JKeJIe300€TOHHBIX TITUT NEPEKPHITUH i-
ro dTa)xa, 3alIeMJICHHBIX 10 TPEM WM YEeThIPEM CTOpPOHAM, Tpedyemasi pacramyOodHas
MPOYHOCTh OeToHa R; mpu mepeonupannu NepeKphITHl HA THBEHTAPHBIC CTOMKH JTOKHA
NPUHUMATHCS B UHTEPBAJIE:

Mpu pacnanyOke B HEHarpy>K€HHOM COCTOSIHUU B Mpeeiax

(0,16+0,19-InL)-R,3 <R; <(0,20+0,22-InL) - R ¢, (65)

IpyU  TEXHOJOTMYECKOM  HArpyeHuu ypoBHeM Harpy3ku g0 0,9 or

AKCIUTyaTallMOHHOM
(0,25+0,22-InL)-R,3 <R; <£(0,35+0,22-InL) - R 5¢, (66)

rae L — nponér nepekpuiTus, M.

14.8 Beruncnennsie mo dopmymnam (63), (66) u (66) 3HaUSHUS TPOYHOCTH JTOJKHBI
YAOBJIETBOPSATH YCIOBUIO:

Ri 2 maX{RKp; Rpacn; Rloc} (67)

rae Ry, Rpaen — COOTBETCTBEHHO KPUTHYECKAS M pacnaayOouHas IPOYHOCTh OETOHA,
onpeaensiemas 1o tabauie 16.1;
Rioc — MpodyHOCTH O€TOHAa M3 pacuéTa HAa MECTHOE JICMCTBHUE TEXHOJIOTMYECKHUX

Harpy3okK, onpeesnsieMas CorjlaCHO KOHKPETHOM TEXHOJIOTHH padoT.
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14.9 Ilpu paHHeM HarpykK€HUU MOHOJIUTHBIX KOHCTPYKIMH CT€H W MEPEKpPHITUH,
BO3BOJIMMBIX B €JMHOM IIUKJI€, METO/bI 3UMHETO OETOHHPOBAHUS JOJDKHBI Ha3HAYATHCS C
y4eTOM TpEX BO3MOXKHBIX CIIy4aeB COOTHOIIEHUS TpeOyemMoil MpoYyHOCTH CTeH R¢; u

NEPEKPBITUI R, HA pA3IMYHBIX JTANax 3arpyKEeHHUs:

1) Rer < Ryep; (68)
2) R = Rnep; (69)
3) R > Ry, (70)

14.10 TIIpu BO3BEOECHWMM CTEH M TIEPEKPHITUH pa3AeiabHO, HampuMep, B
KPYMHOIIMTOBOM onanyOKe, COOTHOIICHUS M. 14.9 He BIUSIOT HA BBIOOP METOJA 3UMHETO
oeroHupoBaHus. [Ipu BO3BEIEHHWU CTEH W MEPEKPHITUN B €IUHOM LUKIE (B OOBEMHO-
nepecTaBHOM onamyOKe) METOJIbl 3MMHET0 OETOHMPOBAHUSI PEKOMEHIYETCS MPUHUMATD C
Y4ETOM YKa3aHHBIX COOTHOILIEHHUI MPOYHOCTH CTEH U MEPEKPHITUH.

14.11 Haubonpmmii pecypcocOeperatonuii  3p¢pekT oT yCKOpeHHs CpPOKOB
pacnanyOKu U 3arpy>K€HUs] MOHOJIUTHBIX KOHCTPYKIUN JOCTUTAETCS MPU UCIOJIb30BAHUU
METO/I0B, 00ECIEYNBAIOIIUX PA3IAEIbHOE TEINIOBOE BO3AECHCTBUE HA CTEHBI U TEPEKPBITHS
U, CIIEJOBATEJIbHO, PA3JIMYHbIE COOTHOIICHUS UX PacHalyOOYHOM MPOYHOCTH.

14.12 TIlpu paHHeM HarpyXeHHUH MOHOJHUTHBIX KOHCTPYKUUN TpedyeMble
COOTHOIIEHUS NMPOYHOCTU CTEH W MEPEKPHITUH, BO3BOJAUMBIX B €IMHOM LHKIE, JOJHKHBI
o0OecreunBaTbCcsl Ha3HAYEHUEM PA3IUYHONW MPOJOKUTENBHOCTH UM TeMIEepaTypbl
TETJIOBOM 00pabOTKH.

14.13 B cnydae, ecnu B TNPOCKTHOW WM pabodel JOKyMEHTaluH TpeOyroTcs
pELIeHNs IO paHHEMY HarpyX€HUI0 KOHCTPYKIM, pa3padoTKa U peanu3anus TEXHOJIOTHH
pPaHHET0 HArpyXEHHs JOJHKHBI OCYIIECTBISTHCS MPH 0053aTeIbHOM HAyUYHO-TEXHUUYECKOM
COIIPOBOKJICHUHU U aBTOPCKOM HAZI30pE.

14.14 Ilpumep pacuéra napamMeTpoOB pPAHHErO0 HArpyKEHUs MPEJCTaBICH B

npuiioxeHuu .
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15 KOHTPOJIb ITPOYHOCTHU BETOHA

15.1 Ilpu BbIAEP)KUBAHMKM MOHOJIMTHBIX KOHCTPYKLHMHM B 3UMHUI NEPHOJ KOHTPOJIb
OPOYHOCTH OETOHAa HEOOXOAMMO COMPOBOXKIATH CUCTEMAaTHMYECKUM H3MEPEHUEM U
JOKYMEHTUPOBAHUEM €T0 TEMIIEPATYPBI.

15.2 V3mepenue temmepaTypbl O€TOHA OCYIIECTBISETCS MPU MOMOIIK TEPMOTIap
(XpOMEJIb-KOIIENEBbIX, XPOMEIb-AJIIOMEIEBBIX M TOMY IOJOOHOE), TEPMOMETPOB,
NUPOMETPOB HJIM HMHBIX TEPMOAATUYMKOB C TMepenadeil uHGOpManud O TeKyen
Temneparype ©OeToHa B U3MepUTeNnbHbI mpubop. Ilepemaua maHHBIX MOXKET
OCYILIECTBIIATHCS IPOBOJIHBIM UM OecpOBOAHBIM criocoOoM. KaHaiel nepenadn JaHHBIX
U cam 1npuOOp  JOJDKHBI HUMETh  JOCTAaTOYHYI  IMOMEXO3alIUIIEHHOCTh  OT
AJIEKTPOMArHUTHBIX M3JIy4EHMH MporpeBoyHoro obopyaoBanusa. He pexkomenayercs
IIPUMEHATH TEPMOMETPBI (CIIUPTOBBIE, PTYTHBIE W T.I.) IPU KOHTPOJE TEMIIEpaTyphbl B
MaccuBHBIX (M, < 5 M'l) u cpennemaccuBHbIX (M, =5...10 M'l) KOHCTPYKLHSAX, & TAKKE B
KOHCTPYKLUSAX JIF000H MAaCCUBHOCTU IPU UCIOJIB30BaHUU 3JIEKTPOTEPMOOOpadboTKH [8, 9,
10].

15.3 TIlpumenenre 1HUQPPOBBIX TEPMOMETPOB C BO3MOXKHOCTBIO CUYUTHIBAHUS
uHpOpMaIlMU IIPU KaCaHUM K HEMY M3MEPUTEIBHOTO MpUOOpa U MUPOMETPOB BO3MOKHO
TONBKO ISl MATIOMACCHBHBIX KOHCTpYKIHi (M, > 10 M™).

154 Ilepuonu4yHOCT, HW3MEpPEHUS TEMIEpaTypbl A JHOOBIX  METOJOB
TepMOOOpabOTKM U 3TaloOB BBIICPKUBAHUS JOJKHA OBITH He pexe 1 pasa B 3 uaca.
OKOHYATENbHO TMPUHATOE 3HAYEHUE MEPUOJUYHOCTH HU3MEPEHUN YKa3bIBaeTCs B
TEXHOJIOTMUECKON KapTe (IIpoeKTe Mpou3BocTBa padoT). dukcanusi BpeMeHN U3MEpPEHUS
OCYILECTBIISIETCA C TOYHOCTBIO 10 10 MUHYT.

15.5 Jlo Hauana OETOHUPOBAaHUS TEPMOMNApPbl M MPOBOJA TEPMOJATUUKOB
IPOKJIaABIBAIOT BJOJb apMaTypbl B HauOoisiee O€30IaCHBIX MECTax, HapUMep, MExay
onayyOkoit u apmarypoil. KoHIBI TepMomap M TepMOAATYUKH CJIEAYET 3aIlIUTHTh OT
AJIEKTPOMArHUTHBIX IIOMEX, BO3HUKAIOLIMX IMpPU 3IEKTPOTEPMOOOPAOOTKE OETOHA, MpHU
nomou [IBX tpyOok. Kpemnenue mpoBomOB K apMmarype OCYUIECTBISIOT OTPE3KaMu
IOJIMIIPONIMJICHOBOTO IIIIAaraTa Wiy MATKOM BSI3AJIBHOW IIPOBOJIOKM JUAMETPOM HE MEHEe

1,2 MM C KOHTpPOJIEM OTCYTCTBUS IIOBPEXKACHMS H30JAUMU IpoBONOB. KpemieHne
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MPOU3BOAUTCS 0€3 CHIBHOTO HATSKEHHUS. YCTAaHOBKY UU(PPOBBIX TEPMOMETPOB Ha
omnaryOKe OCYIIECTBISIOT KOMIUIEKTHBIMU (DHKCATOPAMH.

15.6 Hepaspymaromuii KOHTPOJIb TEKYIIEH MPOYHOCTH OE€TOHA OCYIIECTBIISAETCS IO
['OCT 22690, TOCT 17624 npu (paxTudecKoil MOJOKUTETHLHON TeMrepaTrype OCTOHa B
MecTax npoBeAeHus usMepeHuil. [IpoyHOCTh O€TOHA ONpEeAeNAIoT MO MPEABAPUTEIHHO
YCTaHOBJICHHBIM I'PaTyHPOBOYHBIM 3aBUCUMOCTSIM.

15.6.1 IIpu ompeaenenun npounoctu no 'OCT 22690 nomyckaeTcsi onpeaessiTh
NPOYHOCTh TPH OTPHUIATEILHON TemmepaType OeToHa, HO He HMxke MuHyc 10 °C mpu
YCJIOBUHU, YTO K MOMEHTY 3aMOPaKMBaHUsl KOHCTPYKLHSI HAaXOAWIACh HE MEHEE OJHOU
HEJIEJU TIPU TOJIOKUTEIIbHOW TeMIlepaType M OTHOCHTEIBHON BIAXHOCTH BO3/AyXa HE
oonee 75 %. I'pagyrpoBOYHBIE 3aBUCUMOCTH YCTAHABJIMBAIOT MEXKIY HPOYHOCTHIO
oetoHHbIXx 00pa3noB no 'OCT 10180 1 KOCBEHHBIMU XapAKTEPUCTUKAMU UX MPOYHOCTH.

15.6.2 TIpu ompenenenuun npounoctu o ['OCT 17624 pomyckaeTcs OonpencisiTh
IPOYHOCTh MPU OTPUIIATENILHOM TeMmIlepaType O€TOHa MpH YCIOBUHU, YTO Y4YacTKH,
BBIOpaHHbIE [JI1 TOCTPOCHUS TPATyUPOBOYHOM  3aBUCUMOCTH, MPEABAPUTEIHLHO
UCIIBITHIBAIOT YJIBTPAa3BYKOBBIM METOJIOM, @ 3aTEM OTOTPEBAIOT JI0 TEMIEPaTyphl HE HIKE
0 °C Ha nryomsae 50 MM M HCITBITBIBAIOT METOJIOM OTPHIBA CO CKAJIBIBAHUEM WJIH OTOHPAIOT
00pa3sIbl ISl MOCJIEAYIONIET0 UCIIBITAHUS TIPU MOJIOKUTETIBHON TeMIepaType.

[Ipy HEOOXOOUMOCTH TPOBEACHUS MCHBITAHUM MOHOJUTHBIX KOHCTPYKIUH
HEMOCPEACTBEHHO TOCIEe TEIUIOBOM 00paOOTKM MpH TemIepaType HMOBEpXHOCTH OeToHa
Boime 40 °C ynbTpa3BYKOBBIC HWCIBITAaHUS Ha KOHCTPYKIIMM TPOBOASAT TIPH ITOH
TeMIepaType, a UCIbITAaHUE O€TOHAa METOJOM OTPhIBA CO CKAaJbIBAHUEM WJIM HCIBITAHUS
00pa3I1oB 7151 YCTAaHOBJICHUS TPAAYHPOBOYHBIX 3aBUCHMOCTEH — MTOCIIE €r0 OCTHIBAHMS.

15.7 Tlpu HecoOMOAEHUM TOJOXKEHHHN M. 15.6 MojgydeHHBIE Hepa3pylIalIUMU
METOJaMU 3HAYEHUsI MPOYHOCTH OETOHA MCIOJIb30BaTh NPU OCBUAETEIHLCTBOBAHUU U
MPUEMKU KOHCTPYKIUN HE JOMYCKAETCS.

15.8 Pazpymaronuii KOHTpOJb TEKYLIEH MNPOYHOCTH OETOHA BBIMOJHIETCS I10
obpasmam, oToOpaHHBIM U3 KOHCTPYKIHH, B cooTBeTcTBHH ¢ ['OCT 28570.

OmnpeneneHre TEKylIed MPOYHOCTH OETOHA B 3UMHMM MEPUOJ MO KOHTPOJIHHBIM
oOpa3iam, H3rOTOBJIECHHBIM Yy MeCTa YKJIaJKH OCTOHHOM CMeCH B KOHCTPYKLHIO U

TBEPJCIOIIMM Ha MOpO3€, HE JOIyCKAETCs.
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159 PexkomeHnnyercss B OpPraHU3AlMOHHO-TEXHOJIOTHYECKON  JOKYMEHTAIuU
3UMHETO OCTOHMPOBAaHUSA TpEaycMaTpUBaTh KOHTPOJb MPOYHOCTH OETOHA 1O
TeMIlepaType M BpPEeMEHH ero BblepkuBaHus. [Ipu 3TomM pacyér Tekyiied MpOYHOCTH
O0eToHa MOKET OBITh BBITIOJTHEH CIIEIYIONTUMUA METOTaMHU:

— TI0 TeMITepaTypHbBIM Tpadukam;

— TI0 3pesiocTH OETOHa;

— 110 aHATUTUYECKUM 3aBUCUMOCTSIM.

15.10 Pacy€ér mnpoYHOCTH MO TEMIEpaTypHbIM TpadukaM MOXKET OBITh
PEKOMEHIOBAH /I KOHTPOJIA TeKYIIEeH TPOYHOCTH 0€TOHA Ha CTPOUTEIBHBIX TUIOMIAIKAX.

He  nmomyckaercs  BBIMOJMHATH — pacyeT 1o  rpadukam g OeToHa
HECOOTBETCTBYIOIIETO COCTaBa, Ja)xe eciau Tpa@uk B3AT U3 J0OOOro HOPMATHUBHOIO
JOKyMEHTa H OTHOCHTCS K KjacCy O€TOHa, aHAJOTUYHOTO TMPUMEHSIEMOMY Ha
CTPOUTENHHOM MIIONIAIKE.

[TocTpoenue rpaduka Habopa MPOYHOCTU TOHKHO OBITH BBIIOIHEHO JIA0OpaTOpHEit
MOCTABIIMKAa OCTOHA WM CTPOUTENBHOW JabopaTopuel MOAPATINKA B CICIHAIBHBIX
KIMMaTuyeckux kamepax. IIpu moctpoeHuu rpaduxka HEOOXOJIUMO SKCIEPUMEHTAIBHO
NOJTy4uTh U30TepMbI Jutst 5, 20, 40, 60 u 80 °C BbIACpKUBaHUS OCTOHA.

[Tpumep pacuéra mpoyHOCTH 110 TpaduKaM MPEICTaBIICH B puioxeHuu K.

15.11 Pacy€T nmpoyHOCTH IO 3peiocTy O€TOHA ABJISIETCSI HAMMEHEE TOYHBIM U3 BCEX
MeTo0B. OfHAKO W3-3a CBOEM MPOCTOTHI MOXKET OBITh MPUMEHEH Ha CTPOUTEIbHON
IUIOIIAJKe, HO TOJBKO B KayecTBE OILEHOYHOrOo MeTojaa pacuera. [lomydeHHblE 3TUM
METOJIOM PE3yNbTaThl MPOYHOCTH OETOHA WCIOJL30BATh MPU OCBUIIECTEIHLCTBOBAHUU U
MPUEMKE KOHCTPYKIIMU IO MPOYHOCTU OETOHA HE JIOMYCKAETCA.

I'paduk Habopa NPOYHOCTH JOKEH OBITH IOCTPOEH TOJBKO i1 O€TOHa,
TBEPJICIONIETO B HOPMAJIBHBIX YCIOBUSIX, KaK MpaBuio, B Bo3pacte 1, 3, 7, 14 u 28 cyTok.
[Toctpoenue rpaduka ocyiecTBisieTcs JgabdopaTopueld IMOCTaBIIMKA OeToHa WU
CTPOUTENHHOM JTabopaTopueil nia, OCYIIECTBISIONEr0 CTPOUTENHCTRO.

Pacuér npouHocTn 6eTOHA OCYIIECTBISIETCS CIICTYIOITIM 00pa3oM:

— ompeaensieTcs 3penocTs 0eToHa, "C-yac:
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m

3Ps=) (1 - 1)), (71)

i=1
—  ompeaesseTcs  BpeMsl  BBIICPKHBAHUS ~ OETOHA, OKBHUBAJICHTHOE  €rO
BeIIepkuBaHuio pu 20 “C:

_3Ps

Toxs™ 20 ’ (72)

— 1o rpaduKy TBepACHHUs OETOHA OTKJIAAbIBACTCS JAaHHBIA MPOMEKYTOK BPEMEHH,
KOHEIl KOTOPOT'0 YKa)KeT HaM Ha MOJy4eHHYI0 0€TOHOM MPOYHOCTb.

[Ipumep pacuéra MPOYHOCTH IO 3PEJIOCTU MPEACTABIICH B prioxkeHnu K.

15.12 Pac4yé€tr mpoYHOCTH MO aHAJUTHYECKUM 3aBUCHUMOCTSAM 00JIaaeT IMHUPOKUMHU
BO3MOXKHOCTSIMH, B TOM YHCJE [0 IPOTHO3UPOBaHUIO ToOBeAeHUss OetoHa. C LembIo
CHIKEHUS  TPYJOEMKOCTH  pPYYHBIX  pPAcCu€TOB  PEKOMEHIYETCS  NPUMEHSTH
CIIEIMAIM3UPOBAHHOE TMporpaMMHoe obOecneueHue (cM. pazgen 19  Hacrosgmmx
Pexomenpanmii).

[IpoyHocTs OeTOHA BBIAEPKUBAEMOTO TMPHU PA3IUYHBIX dTalax TBEPACHUS

(Hanpumep, MNOABEM  TeMIEpaTypbl, HM30TEepMHUUYECKas  BbIJEP)KKA, OCTHIBAHUE)

onpenensiercs no Gpopmynam pasuena 6.
16 HOPMUPYEMBIE IOKA3ATEJIM IPOYHOCTHU BETOHA

16.1 Ouenky npouHoctu OetoHa corimacHo ['OCT 18105 cnexyeTr mpoBOAUTH
CTaTUCTUYECKUM METOJOM C yUYETOM OJHOPOJHOCTH OETOHA 110 MPOYHOCTH.

16.2 Tlpu TBepaeHun OeTOHA B 3MMHUN IMEPHOJ €r0 MPOYHOCTH OLEHUBAIOT B
IpOLEHTaxX OT TpeOyeMol NPOYHOCTH OETOHA B MPOEKTHOM Bo3pacTte (% ot Ryg).

16.3 IlosydueHHbIE HA CTPOUTEIBHOM IUIOIIAJKE 3HAYEHUS TEKYLIEH MPOYHOCTH
O0eToHa JOJKHBI OBITh COMOCTaBICHBI C HOPMHUPYEMBIMH 3HAYCHHUSIMH IPOYHOCTH,
yYKa3aHHBIMH B TEXHOJIOTMYECKUX KapTax (IpOeKTax MpoU3BOJACTBA PaldoT).

16.4 B xauecTBe HOPMHUPYEMBIX 3HAUEHU MOT'YT BBICTYIIATh:

— IIPOMEXKYTOYHAs IIPOYHOCTEH;

— KpUTHUYECKas IIPOYHOCTH;

— pacmamy6o4yHasi IPOYHOCTb;
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— IIPOYHOCTD IIPU ITOITAITHOM 3aIrpy>KCHHH

— (paKkTUYECKHI1 KJ1acc 1O MPOYHOCTH Ha CXKaTHE.

16.5 3HaueHus MNPOMEKYTOYHOW TMPOYHOCTH OTCYTCTBYIOT B HOPMATHUBHBIX

JOKYMEHTaX M MPUHUMAIOTCS TPH pa3padOTKE TEXHOJOTMYECKHX KAapT B KadecTBE

OpUEHTHpA I Npou3BoauTens padboT. Hanpumep, MOXKET yKa3bpIBaThCs MPOMEKYTOUHAS

IMPOYHOCTD,

KOTOPYIO HOJDKCH JOCTHUYb OCTOH K KOHIY OIpPCACICHHOI'O JTalla

BBLACPKUBAHMS (MMOABbEMA TEMIIEPATYPBI, U30TEPMUUECKON BBIIEPKKU U TOMY IIOJI00HOE).

16.6 3HadyeHHss HOPMHUPYEMOM TPOYHOCTH OETOHOB TPUHUMAIOTCS COTJIACHO

tabnure 16.1.

Ta6nuna 16.1 — 3HaueHuss HOpMUPYEMOM MPOYHOCTH OETOHOB

IIpH NpoJieTe 10 6 M

P TIPOJIeTe CB. 6 M

J‘;{ XapaktepucTruka 6eToHa U KOHCTPYKITUH [IpoynocTh
1 Kputnyeckasi npo4HocTh
1.1 | Beron 6e3 MpOTUBOMOPO3HBIX JOOABOK /IS KJacca: He menee, % npoexTHOU
MPOYHOCTH
1o B10 50
no B25 40
B30 u BoIimie 30
1.2 | beToH ¢ MPOTHBOMOPO3HBIMU TOOABKAMH JIJIs KJlacca: He menee, % npoekTHOU
MPOYHOCTH
no B15 30
no B25 25
B30 u BhiiIe 20
2 Pacnany0o4Hasi NPOYHOCTH HE3ATrPYKEHHBIX KOHCTPYKIMIA
2.1 | ®dyngameHThl o1 000PyI0BaHUE, HE TIOIBEPTaIOIIUECS He meHnee kpuTnyeckoi
JTUHAMUAYECKUM BO3JIEHCTBUSM, a TAK)KE UHbIE KOHCTPYKIUH, 32 | TPOYHOCTH
WCKJIFOYCHHEM YKa3aHHBIX B CTpOKax 2.2 1 2.3 1aHHOM TaOIUIIhI
2.2 | KoHcTpyKuuu, noaBeprarouuecs 1o okoHuanuu BelaepkuBanus | He menee 80 % npoexkTHOMN
MEPEMEHHOMY 3aMOPaKMBAHUIO U OTTAUBAHUIO B MPOYHOCTH
BOJIOHACBILIEHHOM COCTOSIHMM WJIA PACOJIOKEHHBIE B 30HE
CE30HHOI'0 OTTAUBAHUS BEUHOMEP3JIBIX TPYHTOB MPU YCIOBUHI
BBEJICHUS B OETOH BO3IYXOBOBJICKAIOUINX MU ra3000pa3yromux
ITAB
2.3 | IlponeTHbie KOHCTPYKLIUH: He wmenee, % mpoekTHOI

MPOYHOCTH
70
80

16.7 PacnanyOo4dHasi pOYHOCTH OETOHA OTIPEIEIISIETCS:

OPTraHU3alHOHHO-TEXHOJIOTUYECKON JOKYMEHTALIUEN;

— i1 BEPTUKAIbHBIX TMOBEPXHOCTEM HEHArpy>KEHHbIX KOHCTPYKLIMHA —
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— JUISl OCTAJIbHBIX CIYy4YaeB — OPraHU3alMOHHO-TEXHOJIOTHYECKON JOKyMEHTAIue! U
COTJIACOBBIBAETCS C MPOEKTHOW OPraHU3ALUEN.

PacnamyOoyHasi MpOYHOCTH JOJKHA OBITh HE MEHEee KPUTUYECKOM MPOYHOCTU
OeToHa.

16.8 3arpyxeHue KOHCTPYKIIMM pACUETHOM HArpy3Kod JOMyCKaeTcs MpHu
nocTuxeHun 6etonoM He MeHee 100 % npoeKTHOM MPOYHOCTH.

16.9 ®akTHueckuil Kiacc MO IMPOYHOCTH HA CHKATHE OMNpPENEsSeTCs Ha OCHOBE
CTaTUCTUYECKON 00padOTKM 3HAYEHUW TEKyIIe NpPOYHOCTH OEeTOHa, B TOM YHCIE B
IIPOEKTHOM BO3pPACTE, ONPEIEIECHHBIX B PA3HBIX TOYKAX OJHON KOHCTPYKLIHH.

DakTUYECKUI KJIACC MO MPOYHOCTH HA C)KAaTHE MPUHHUMAETCS C 00ECIEUYEHHOCTHIO
95 %, a ero 3HaUYEHUS TODKHBI cOOTBETCTBOBAThH BennunHaM ['OCT 26633:

By=R,, - (1-1,64- V). (73)

Cpennee 3HaueHue TeKyIien npounoctu 6etona, Mlla, onpenensiercs o popmyie:

ZRi (74)

rae R; — 3Hauenue Tekymieit npounoctu 6erona, Mlla;
m — YUCJIO 3HAYEHUI TEKyIIel MPOYHOCTH OETOHA.

KoaddunmenT Bapuanuu npoyHOCTH OETOHA ONpeneseTcs mo Gopmyrie:
V= (75)

CpC,IIHCKBaI[paTI/I‘ICCKOG OTKJIOHCHHUC ITPOYHOCTU BBITHUCIIAIOT 110 (I)OpMy.TIC:

m

2
g - i;(Ri'ch) (76)

m-1
[Tepexoa enuHUI] U3MEPEHUST TEKYIIEH MPOYHOCTH OeTOoHa OT mpoileHTOB k MIla
OCYIIIECTBIISETCS 1O CIASAYIOIIEH 3aBUCUMOCTH:

R,; MIla) R, (% ot R )
100 % '

R, (MIla) = (77)

3HaUyeHue IMPOYHOCTH OeToHa B ITPOCKTHOM BO3pPaCTC Rzg YKa3bIBACTCA B JOKYMCHTC

0 kauectBe OeTtouHoit cmecu o 'OCT 7473.
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17 KOHTPO.JIb TEMIIEPATYPHBIX HAINIPSI)KEHUIM B BETOHE

17.1 B npouecce BblaepxKUBaHUS O€TOHA HEOOXOJUMO CIIEIUTh 3a BOSHUKAIOLUIUMU
TEMIIEPATYPHBIMUA HANPSKEHUSAMH, KOTOPBIE IPU NPEBBIIEHUU JOIYCTUMOIO YPOBHS
MOI'YT BBI3BAaTh IIOSABJICHUE TpelMH. Ha TemmepaTypHble HaANpsSIKEHHS OKa3bIBAOT
BIIMSIHUE CJIEAYIOLINE OCHOBHBIE ITApaMETPBI:

— CKOpPOCTb HarpeBa U OCThIBaHUs OETOHA;

— repenaj TeMIepaTypbl 10 CEYEHUIO 0ETOHA KOHCTPYKLINH;

— pa3HOCTh TEMIIEPATyp HApy>KHOTO BO3AyXa U O€TOHA IpU pacnaryOke.

17.2 JlonmycTrMBIi YPOBEHb HANIPSDKEHUN onpenensercs ycaosueM [11]:

O..
i<,
Rbti (78)

r7ie G, — TeMIIEpaTypHbBIC HAMIPSKEHUSI B OCTOHE B TEKYIIIUA MOMEHT BPEMEHH,

Ryi — pacuérHoe comporuBieHHe OeToHa Ha oceBoe pactsbkeHue 1o Il rpymme
NpeeIbHBIX COCTOSHHM.

17.3 Ckopocth HarpeBa OeTOHa NPUHHUMAETCS ISl KOHCTPYKLHH € MOIYJIEM
MTOBEPXHOCTH:

— 105 ™" — e 6onee 5 °Cluac;

—5...10 "' — e Gonee 10 °C/uac;

— cebimie 10 m™' — He Gonee 15 °Cluac.

CKopocTh TOIBEMa TeMIIepaTyphl OE€TOHA MPU TEIJIOBOM 0O0paOOTKE CTHIKOB €
noipkHa npeBsimath 20 “C/aac.

[IporpeB OeToHa Ha BBICOKHMX CKOPOCTSAX TOIBEMa TEMIIEPATypbl MPHUBOAUT K
MOSIBJICHUIO TEMIIEPaTypHBIX Jaedopmariii OeTOHA, KOTOPBhIE BBI3BAHBI BHYTPEHHUM
JaBJICHHEM, BO3HHUKAIOIIUM IPU OBICTPOM PACHIMPEHUH OOpa3yIOIMMUXCS IMMapOB BOJIBI.
Kpome TOoro, B MacCHBHBIX KOHCTPYKIIMAX, MOTYT BO3HUKHYTHh 3HAYUTEIHHBIC
TeMIepaTypHbIe Mepernajibl, MPUBOAIINE K JBMKEHUIO BJIard. DTa MUTPUPYIOIIas Biara
co3J/laeT B Iopax 0eToHa U30BITOYHOE JIaBJICHUE, KOTOPOE OKa3hbIBACT HETAaTUBHOE BIIMSTHUC
Ha HEOKPETIIYIO CTPYKTYpy OeToHa.

17.4 CxopocTh OCTBhIBaHUS O€TOHA MPUHMMAETCSA JII KOHCTPYKIIMHA C MOJyJeM

MIOBEPXHOCTH:
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— 05 M — He Goee 5 °Clyac;

—5...10 "' — e Gonee 10 °C/uac;

— cepimie 10 m™' — He Gonee 20 °Cluac.

OrpaHuyeHuss MO CKOPOCTH OCTHIBAHHSI BBI3BAHBI TEM, 4YTO MPU OXJIAXKICHUU
MPOUCXOJIUT CKATHE TOBEPXHOCTHBIX CJIOEB O€TOHA, 4YeMy MPOTUBOJCUCTBYIOT
BHYTpPEHHHE, 00Jiee HarpeThie CJIOU, M 00pa30oBaBIIascs CTPYKTypa 6eroHa. B pesynbTare
ATOTO B HEM BO3HHUKAIOT TEMIIEPATYPHBIC HAIPSIAKEHUS.

17.5 MakcuManbHBI TEeMIIEpaTypHBIN Tepenaj MeXIy MOBEPXHOCThIO U SIPOM
OeTOHa KOHCTPYKIIMM 3aBUCUT OT MapamMeTpPOB APMHUPOBAHUS KOHCTPYKLIHUH U TEKYIICH

MIPOYHOCTH O0E€TOHA M HE JTOJDKEH MPEBBINIATh 3HAYCHHM, B3ATHIX 10 pUCYHKY 17.1.

© 30
g.25

Y
)
(=
\

—
()]
\
N\
v\
v
\
\
A

p—

S W O
N
.\\
)
AN
A

A\
3\
3\

[Iepenan Temnepary

0 20 40 60 80 100
ITpounocTs GeToHa Ha cxxatue, % oT R,q

Apmuposanue 0 % - Apmuposanue 1 % —--
Apmuposanue 2 % - - Apmuposanue 3 % —

Pucynok 17.1 — JlonmycTUMBIH Tieperial TeMIepaTyphl 0 CEUCHHUIO OeToHa

[IpeBbillieHHEe  yKa3aHHbIX  3HAYEHUHW  MOXKET  BbI3BaTh  3HAYUTEIIbHbBIC
TEMIIEpaTypHble HaNpsDKEHUs] B OETOHE M CHHU3UTh HECYIIYI0 CIOCOOHOCTh H
JIOJITOBEYHOCTh KOHCTPYKIIUH.

17.6 Tlepeman temmeparyp MEXIy HapyKHBIMH CJIOSMH O€TOHa M BO3IyXa IMPHU
pacnanyOke omnpezensercs o tTadmauue 17.1. [IpeBpilieHrne yka3aHHBIX BEJIMYUH PA3HOCTH
TeMIiepaTyp 6eToHa mpH pacnanyOke KOHCTPYKIIUU MOKET MPHBECTH K HEPABHOMEPHOMY
pacrpesielieHUI0 TeMIlepaTyp B KOHCTPYKIIMHM, BCIIEICTBUE YEro, MOBEPXHOCTHHIE CIIOU

OetoHa OyIyT OCTBIBATh 0OJIe€ MHTEHCUBHO, HEXKEIN LIEHTPAIbHBIE YUACTKU.
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Tabmuma 17.1 - MakcuManbHO JIONyCTHMbIE TIEepenaabl TEMIEpaTyp MEXIy

MOBEPXHOCTHIO OETOHA U OKPYkKAIOIINM BO3/IyXOM MPH pacrnaiyOke

Moyib MOBEpXHOCTH Koaddunment apmupoBaHusi KOHCTPYKITHH
KOHCTPYKIIUH, M o 1 % o3 % bonee 3 %
Or2no5 20 °C 30 °C 40 °C
Cabrie 5 30°C 40 °C 50 °C

18 PACHHOJIOKEHHUE KOHTPOJIBHBIX TOYEK
JJIA UBSMEPEHUSA TEMIIEPATYPbBI

18.1 KonudecTBO TOUYEK H3MEPEHMsI TEMIIEpaTypbl ONpPENEIACTCS Ha CTaauu
pa3pabOTKu OPraHMW3alMOHHO-TEXHOJIOTMYECKON JOKYMEHTAllUM W 3aBUCUT OT THIIA,
MAaCCUBHOCTHU M MECTA PACIIOJIOKEHUS KOHCTPYKLUU.

18.2 N3mepeHus teMmriepaTyp JOJDKHBI IPOBOAUTHECSA B TOYKAX, C MPOrHO3UPYEMOMN
HauOoNbIIel pa3HULed TemiepaTyp (Hampumep, YIJIbl U SAPO KOHCTPYKLHUHU), HE
npeHebperas IpoOMeXyTOUHBIMH Yy4aCTKAMHU KOHCTPYKIIHH.

18.3 He3zaBucuMo OT THIIa KOHCTPYKLIMH, NTPU YKJIaJKe OETOHA Ha IPOMOPOKEHHOE
OCHOBaHHUE WJIM COMPUKOCHOBEHUHU CBEXKEYIOKEHHOIO0 OETOHA C paHee 3aMOPOKEHHBIM,
KOHTPOJIb  TE€MIIEpaTypbl JOJDKEH JOIOJHMTEIBHO OCYLIECTBIATHCS B CCUYCHMH,
pPacnoJIoKEHHOM B HENMOCPEICTBEHHOM OJIM30CTH OT MPOMOPOKEHHOU cpepl. KommuecTBo
TOYEK U3MEPEHUS TEMIIEPATypPhl B ’TOM CEYEHUU:

— NIpM TLIOMIA/HM cedeHus 10 | M” — He MeHee OJHOM Ha KAy KOHCTPYKIIHIO;

— IIpM IIOWIAH cedeHus 10 20 M° — He MeHee JIBYX Ha KAyl KOHCTPYKIHUIO;

— TIpU TUIONIAaH cedyeHus Gosee 20 M° — He MEHee TPeX Ha KaXKIYK KOHCTPYKIIMIO
(st pyHIAMEHTHBIX ITUT — Ha KKIYIO 3aXBaTKY).

JlaHHbBIE TOYKU BXOJAAT B OOIIHI 00BEM TOUEK M3MEPEHHS TeMIEPaTyp KOHKPETHBIX
KOHCTpYyKIMH 110 1.1. 18.4 — 18.8.

18.4 B KoJOHHaX M MWIOHAaX TEMIEPATypy KOHTPOIUPYIOT B TPEX CEUEHUSX
PACIIOJIOKEHHBIX BHU3Y (HE MEHEE OJTHOM TOYKH), B CepeMHE (HE MEHEe OJHOW TOUYKH) U

BBEpPXY KOHCTPYKLIHUU (HE MEHEe ABYX TOUEK).
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18.5 B Oankax u pureisx TemIiiepaTypy KOHTPOJUPYIOT B OMOPHOM CEUYCHUU (HE
MEHEE JABYX TOUYEK) M JJaJie€ HE MEHEE YEM B OJJTHOM CEYEHHUM (HE MEHEE OJJHOM TOYKM) Ha
KaXaple 4 M JJIMHBI KOHCTPYKIIHH.

18.6 B crenax temmepaTypy KOHTPOJUPYIOT B TPEX CEUYEHUSAX PACIOJIOKECHHBIX
BHU3Y (HE MEHEE OJIHOM TOUKHU Ha 6 M JITTMHBI CTEHBI), B Cepe/IuHE (HE MEHEE OJTHON TOUYKHU
Ha 6 M JJIMHBI CTEHbI) U BBEPXY KOHCTPYKLIMHU (HE MEHEE JIBYX TOYEK Ha 6 M JJIMHBI
CTCHBI).

18.7 B mmurax mepeKphITHS, MOKPBHITUS U (YHIAMEHTHBIX IUIUTaX KOJIUYECTBO

TEMIEPATYPHBIX TOUEK OMPEICINAIOT 10 popMyJIe:

S
N=—-n -k, -k (79)
t t 1 29
20
HO HE MCHEE YCTHIPEX TOUEK.
2,
3n1ecy S — mIOMAaab IINUTEL, M
2
n, — KOJMYECTBO TEMIEpaTypHbIXx Touek Ha 20 M~ TOBEPXHOCTH IUIMTHI,

npuHUMaemoe 1o tabnuie 18.1;

kK, — KO3 PHULUEHT, yYUTHIBAIOIUH TOJIIMHY IUIMTHI, IPUHUMAEMBbII 1O TaOIMLE

18.2;

k, — ko03(p(QUIMEHT, YyJYUTHIBAIOIIUI TEMIIEpPATypy HApYXKHOIO BO3IyXa,

IpUHUMAaEMbIil o Tadnuie 18.3.

Ta6muna 18.1 — KonuuecTBo TeMIrepaTypHbIX Touek Ha 20 M IIOBEPXHOCTH IUIATHI

T,, CMCH o 0,25 0,25...0,5 0,5...0,75 0,75 ... 1,0 Bonee 1,0
n,, Wt 0,4 0,5 0,6 0,7 1,0

B Tabmuue 18.1 t, — BpeMst BO3BEICHNs KOHCTPYKIIMH, CMEH.

\Y
L=y (30)
V6.CM.
rac V6.CM. — TEMII YKJ'IaI[KI/I 6eTOHa, M3/CMeHy (3aBI/ICI/IT OT BO3MOXHOCTHU

IIPOrPEBOYHOIO  O0OpYyNOBaHUS, IPOU3BOAUTEIBHOCTH  OETOHOPACTBOPHOIO  Y3Ia,

BBIPAOOTKU pabOYMX M T.II.).
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Tabnuua 18.2 — 3nayenns koapduunenta k,

Tomnmmua Jo 300 301 ... 501 ... 701 ... 901 ... 1201 ... Boiee
IUTUTBI, MM 500 700 900 1200 1500 1500
ki 1,00 1,17 1,23 1,30 1,40 1,50 2,00

Tabmuna 18.3 — 3nauenus ko3ddunuenta k,

t ,°C Beme -10 -10...-20 Huxe -20

H.B.

ko 1,00 0,95 0,90

18.8 B ocTanbHBIX KOHCTPYKIMAX KOJIMYCCTBO TCMIICPATYPHLIX TOYCK 3aBHUCUT OT

UX MacCUBHOCTH M ompezaeisercs no tadmuuue 18.4.

Tabnuna 18.4 — KonnuecTBo TeMIiepaTypHbIX TOUEK

Mo 1ysb TOBEPXHOCTH KOHCTPYKIIHH, M Jlo 3 Jlo 6 o9 bonee 9

KonuuaecTBo TeMH3epaTyprIx TOYEK 20 40 50 55
ga 100 m” OeToHa

189 B cuMMETpUYHBIX KOHCTPYKLUHMSX, HAXOAIUXCS B OJHOPOJHOW IO
TEMIIepaType Cpele, BO3MOXXHO KOHTPOJMPOBATH TeMIlepaTypy Ha 1/4 cedeHus

KOHCTPYKIIMHU C HABETPEHHOM CTOPOHBI (pUCYHOK 18.1).

1%

4

Pucynok 18.1 — YyacTok uzmMepeHus teMiepaTryp

B CUMMCTPHUYHBIX KOHCTPYKIUAX

19 KOMIBIOTEPHBII TEMIIEPATYPHO-ITIPOYHOCTHOM
KOHTPOJIb BETOHA

19.1 JInst ocyiecTBiIEHUsI KOMITBIOTEPHOTO TEMIIEPATYPHO-IIPOYHOCTHOTO KOHTPOJIS
HEOOXOJMMO HCIIOJIB30BaTh CHEIUaIN3upoBaHHOe mporpammuoe obOecreuenue (I10),

HaIlpUMCEp, OITMCAHHOC B IIPUJIOKCHUU JL.
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Pexomennayercst ucnons3oBats 110, nmeromee cepruduxar Llentpa ceprudukanum
OpPOrpaMMHOM  TMPOAYKIMH B CTPOUTENIBCTBE, akkpeauToBaHHoro denepanbHbIM
areHTCTBOM I10 TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTHH.

19.2 TIlpumensemoe IIO gomxHO oOecrmeunBaTh TEKYIIHMH KOHTPOJIb H
IPOTHO3UPOBATh IOBEJEHUE OETOHAa 1O OKOHYAHUSA €ro BBIACPKHUBAHUS, a pPaCUYETHI
IIPOYHOCTH JOJKHBI BBIITOIHATHCSA KaK MMHMMYM I10 IBYM METOJaM, yKa3aHHbIM B 1. 15.7
HACTOSIINX PEKOMEHIALMM.

19.3 Pabdora c¢ IIO nomkHa BBHITIONHATHECS B COOTBETCTBUM C PYKOBOJCTBOM
nosib3oBatess 110 u TpedoBaHUSAMHU HACTOSIIIIMX PEKOMEHIAUI.

19.4 Tlepen HadamoMm KOHTPOJIS BBIJEP)KUBAHUS OETOHA TMOJH30BATENIEM JOHKCH
3aMoJHUTH Bce npenycMoTperHble 110 cnpaBounuku MaTepranoB (OETOHOB, yTEIIUTENEH
U TaK J1ajiee) B COOTBETCTBUU C (PAKTUUECKHUMH CBOMCTBAMU HCIOJIb3yEMbIX MATEPHAIIOB.

19.5 BBox Tekymux [OaHHBIX II0 TEMIEPAType M BPEMEHU BbIICPKUBAHUSA
KOHCTPYKIMHU JIOJDKEH OCYLIECTBIATHCA moJb3oBaresneM 110 mocpeacTBoM KilaBHATyphl
WIM IIyTEM CONPSKEHUS C KOMITBIOTEPOM 3JIEKTPOHHBIX MPUOOPOB KOHTPOJI TEMIEPATYD,
nepefaroumx JaHHble B online pexxuMe. JlomyckaeTcs UCIoJIb30BaTh TPUOOPHI KOHTPOJIS
TEeMIIepaTyp ¢ HaKoIUIeHHneM AJaHHbIX (offline pexxuM) npu yclIoBHHM TOYHOTO COOJIIOACHUS
PEKUMOB BbIIEP)KUBaHMsI O€TOHA HA MPEIbIIYIIUX KOHCTPYKIMIX JAHHOTO OOBEKTA.

19.6 B cnydae, eciu 3HaueHUs TeMIEpaTyp Kakod JUMOO TOYKM KOHCTPYKIMU
HEKOPPEKTHbl M $BHO YKa3bIBalOT HAa HEUCIPABHOCTb PEruUCcTpaTopa TeMIepaTyphl,
JIOTTYCKAEeTCsl UCKIFOYEHNE YKa3aHHBIX TOUEK U3 (haiiya TaHHBIX.

19.7 Ilonws3oBarens [10 qoimkeH cucTeMaTUYECKH KOHTPOJIUPOBATh:

— OTKJIOHCHHC CbaKTI/I‘-IeCKI/IX TCMIICPATYPHBIX PCKUMOB OT IPHUHATBIX Ha CTaAWH

[1I1P;

— IPOTHO3 MOBECHUS O€TOHA MPU CIOKUBIIEHCS TeMIIEpaTypHOH 0OCTaHOBKE;

— TeMIepaTypHble HANpsHKeHHUs B OETOHE Ha JIaHHBIH MOMEHT BPEMEHHU C Y4EeTOM
apMUPOBaHUS;

— MAKCUMAJIbHBIC CKOPOCTH HArpcBa u OCThIBAHUA 6eTOHa;
—  HOCTMIKCHHC HOPMHPYCMBIX 3HAYCHUM IMPpOYHOCTH W  PE3YJIbTaTbl HX

CTaTHUCTUYECKON 00pabOTKH;
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— pasHULly TeMIEepaTyp MEXIy OKpYXaloIlUM BO3AyXOM U OETOHOM IpHu
pacnanyOke.

19.8 Ilpu pacuére npoyHocTH OETOHA MO TEMIEPATYPHO-NPOUYHOCTHBIM IpaduKkam
w 1o 3penoctu 6eroHa B 1O cnexyeT mpegycMaTpuBaTh anmpoOKCHUMAIMIO TpapuKOB
Habopa TMPOYHOCTH CTENEHHOM WM SKCIOHEHIHAIbHOW (QYyHKIUAMH. TOYHOCTH
anMpOKCUMAIMM MOXET KOHTPOJUPOBAaTbCA IO CpPEAHEH OTHOCUTENIBHON OmMnoOKe
annpoKCUMAaluK, KOTopasl He JOJDKHA NpeBbIaTh 15 %.

199 Ilpm ocymecTBI€HUM  KOHTPOJS 33  OTKIOHEHHMEM  (PaKTHUYECKUX
TEMIIEPAaTypHbIX PEKUMOB OT MPHUHATBIX Ha CTaAUM Pa3pabOTKH OpraHU3alUOHHO-
TEXHOJIOTUYECKOW JOKYMEHTALMM, JAHHBIE IO IIPOEKTHBIM PEKHUMaM CIIEAyeT BHOCHUTH B
ITO B Buze Touek nepesnoma rpaguka «TreMIepaTrypa-BpeMs».

19.10 Tlpu mporno3upoBanuu noBeneHus 6eroHa B [10 HeoOXOAMMO YYUTHIBATH
(akTHYECKOE MOJIOKEHNE TEMIIEPATYPHBIX TOUEK B Telle KOHCTPYKIUH. JlomyckaeTcs 1uis
YIPOLIEHUS BBOJA KOOPAMHAT TOYEK HCIIOJIB30BaTh YCIOBHOE JI€JICHUE KOHCTPYKLHH Ha
30HBI, Hanpumep, HeHTp («L»), yrom («¥Y») m noBepxHocTh («II») koHCcTpykumu. Ilpum
3TOM Tnosb3oBaTenb I[IO caMOCTOATENIBHO Ha3HAa4aeT 30HY, K KOTOPOW OTHOCUTCSA
IIOJIO)KEHWE TOW WM HWHOM  KOHTPOJIBHOM TOYKHM, PYKOBOJACTBYSCH CXEMOM,

IIPEACTAaBICHHON Ha pucyHke 19.1.

Pucynok 19.1 — Cxema neneHus KOHCTPYKIUHA HA 30HBI

19.11 IlporHo3 moBeneHusi 0€TOHA KOHCTPYKIUMN CONMPHUKACAIOIIETOCS C TPYHTOM
(pynnamentsl, (QyHOaAaMEHTHbIE TUIUTBI W T.A.) JOJDKEH BBIMOJHATHCS C y4ETOM

¢dakTryeckoro ko3 duirenTa Temionepeaaur rpyHTa Ha TOT WIK HHOM MOMEHT BPEMEHHU.
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19.12 B cnyuyae HeOnaronpusTHO CKJIaIbIBAIOILIETOCS MPOTrHO3a MOBEACHUS OETOHA,
BBIJIEPKMBAEMOIO0 C TPUMEHEHHMEM METOJ0B 3UMHEro OeToHupoBaHud, I[10 momkHO
OCYIIECTBUTHh TOJOOpP HOBOIO TEMIIEPATYPHOTO pEKUMa BbIACPKUBAHUS OETOHA,
00ecrnevynBaroIIero 3amnac MPOYHOCTH MO CPAaBHEHHUIO C HOPMHUPYEMON MPOYHOCTHIO HE
oosee 5 %. [logbop HOBOTO peXMMa JOJKEH BBIMNOJHSITHCA 1 HAUXYJIIEH, C TOUYKHU
3peHusi HabpaHHOW IPOYHOCTH, TEMIIEPATYPHON TOUKH.

19.13 IIpu pacuéte HOBOrO TEMIIEPATYpHOTO pEeXUMa BbIICPKUBAHHUS OETOHA
ClenyeT NPUMEHATh MAaKCUMAaJbHO AOIYCTUMBIE JAHHBIMU PEKOMEHJALUSIMH CKOPOCTH
noabEéMa TeMmIiiepaTypbl. Paspemiaercs CHUXaTh CKOPOCTHM MOJbEMA TEMIEPATYPHI B
ciyyae, eciu [IO nporHo3upyer MNpEBBIIEHUE JOMYCTUMBIX 3HAYEHH MOTOHHOU
MOIIIHOCTH Ha HarpeBaTeIbHOM IIPOBOJIE WIH INIOTHOCTH TOKA Ha JJIEKTPOJE.

19.14 Ontumu3zanys HOBBIX TEMIEPATYPHBIX PEXHMOB BBbIIEPKUBaHUS O€TOHA
JIOJKHA OBITh OCHOBAaHA HAa IMPUOPUTETE MOBBIILIEHHBIX TEMIIEPATYP TBEPACHUS OETOHA 10
CPaBHEHUIO C BPEMEHEM TBEpACHUSA. MaKCUMaIbHO JOIYyCTUMAas TEMIIepaTypa TBEPICHUs
O0eTOHa B KOHKPETHOM KOHCTPYKLMHU JOJDKHA ObITh 3anokeHa B IIO monbs3oBareneM Ha
OCHOBaHMM  OPTraHHU3ALMOHHO-TEXHOJIOTHYECKOW  JOKyMeHTauuu.  MrepanuonHoe
IpUpALEHUE TEMIIepaTypbl HpH MOAOOPE TEMIIEPATYpHOIO PEKHUMA JIOJKHO OBITH HE
oonee 1 °C.

19.15 B cnyuyae HeOMaronpusTHO CKJIaJbIBAIOLIETOCS NMPOTrHO3a MOBEACHUS OETOHA,
BBIIEP)KMBAEMOTO C MPUMEHEHHEM IaCCUBHBIX METOAOB 3MMHero OeronupoBanwus, 10
JOJDKHO noo0paTh TOMOJIHUTENbHOE yTemieHue OeroHa. IIpu mrepaunoHHOM nonbope
npupamieHue ko3pQuirenTa Teraonepeaayn orpaxaeHus 10mkHo ObiTh He menee 0,01
Br/(M*°C).

19.16 B TIO nomxHa OBITH MpPeayCMOTPEHA BO3MOXKHOCTH (OPMUPOBAHUS U
pacnevyaTkd  JIMCTOB  TEMIIEPAaTypHO-IPOYHOCTHOIO  KOHTPOJS IO  OJHOMY U3
peaan30BaHHbBIX METOJOB.

Crnenyer npegycMaTpuBaTh 3JEKTPOHHOE XpaHEHHUE (haiiioB JaHHBIX KOHKPETHOM

KOHCTPYKIIUH, a TakKe Tpadudeckux (HaiaoB U TeMIEpaTypHOro JucTa cozaaBaeMbix [10.
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20 JIOKYMEHTUPOBAHUE TEMIIEPATYPHO-ITPOYHOCTHOI'O
KOHTPOJISI BETOHA

20.1 Ilpm mpoBeneHMM TEMIIEPATYPHO-IIPOYHOCTHOTO KOHTPOJS BBIACPKUBAHUS
O0eTOHa JOKYMEHTHUPOBAHMIO MOJJIEXKAT BCE BUIbI HOPMUPYEMOM NPOYHOCTH, a TAKKE
pe3ynbTaThl  TEMIIEPATypHOIO  KOHTPOJSA, BKIIOYass  KOHTPOJIb  TEMIIEPATyPHBIX
HaIpsDKEHUH (CKOpPOCTh HarpeBa W OCThIBaHUS O€TOHA, Iepenaj TeMIlepaTypbl IO
CEUYEHHIO OETOHA KOHCTPYKLIMHU, Pa3HOCTh TEMIIEPATyp HAPYKHOTO BO3Ayxa U OETOHA Mpu
pacrnanyoxe).

20.2 TlomydeHHBIE B XOJ€ TEMIIEPATYPHO-IIPOYHOCTHOTO KOHTPOJISA JAaHHBIE, a
TAK)K€ 3HAYEHUs HOPMHUPYEMBIX II0OKA3aTENEeW 3aHOCAT B JIMCTBI TEMIIEpaTypHO-
MPOYHOCTHOTO KOHTPOJIS BBIJEPKUBaHUS O€TOHA, 0(OPMIICHHBIE O (opMe MPUITIOKECHHS
M. Ilpu npoBeneHHH KOMIBIOTEPHOTO TEMIIEPATYPHO-IPOYHOCTHOTO KOHTpPOJsS (opmy
JIMCTOB TEMIIEPATYPHO-IIPOYHOCTHOTO KOHTPOJIS AOIYCKAETCS IPUHUMATh B COOTBETCTBUH
C IPUMEHSEMBIM CHEUATU3UPOBAHHBIM IPOTPAMMHBIM 00€CIIEYEHUEM.

20.3 3amnucu, BHOCHMBIE B JIMCTBl TEMIIEPATYPHO-IIPOYHOCTHOIO KOHTPOJI,
MOJITBEPXKJAIOT MOJMUCHI0 C YKa3aHUEM pPACHIU(PPOBKH U JODKHOCTH OTBETCTBEHHOT'O
JNOJDKHOCTHOro  juna. Ilo OKOHYaHMM BEJEHHS MPEACTaBUTENb  OpraHU3allMH,
BBIMOJHAONIEH OETOHHbIE pabOThl, MO BONPOCAM CTPOUTEJIBHOIO KOHTPOJIS CTaBUT
3aBEPUTENIbHYIO0 HAAMNCh O COOTBETCTBUU BBHINOJHSEMBIX OCTOHHBIX PaOOT B 3UMHUHN
nepuos TpeOOBaHUAM TEXHUUYECKHUX PErjlaMEeHTOB (HOPM M IpPaBUIl), IPOEKTHOM, pabouei
Y OPraHU3alMOHHO-TEXHOJIOTMYECKON IOKYMEHTALUH.

20.4 3anoJIHEHHbBIE JIHCTBl TEMIEPATYPHO-IIPOYHOCTHOIO KOHTPOJS BKIIOYAIOT B
COCTaB MCIOJHUTEIbHOW JOKyMEHTALMH, HEOOXOAUMOM JUIsl AaJbHEHIINX KOHTPOJIbHBIX
MEpONPUATHNA: NPUEMKA MOHOJUTHBIX KOHCTPYKLMI IO MPOYHOCTH O€ToHa U
OCBUJIETEIBCTBOBAHUS OTBETCTBEHHBIX KOHCTPYKIUH.

20.5 TexHuueckas NOKYMEHTallUs IO BBIIEPKUBAHHIO OETOHA B 3UMHEE BpeMs
XpaHUTCS 0 OKOHYAHUS HaOMOJeHHs 32 OETOHOM Ha OOBEKTE. 3aTeM OHa MepenaeTcs B

COOTBETCTBYIOIIMHI OT/IC]I OPTaHU3AIINH, BEAyIIe OCTOHHBIE PaOOThl HA 0OBEKTE.
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IIpunoxenne A
(cnpaBouHOE)

TemnorexHuYeCKHe XapaKTEePUCTUKH yTelJIuTe el

Tabmuna A.1 — KoaddurmeHTs! TemonpoBoJHOCTH HEKOTOPBIX yTEIUIUTENeH

Ne n/nn HanmenoBanue yrenaurens Kos¢puuuenor .
teronpoBogHoctH, B1/(M°C)

1 Bara munepanbHas (p=150 kr/m’) 0,055

2 MaTbl MEHHEpATOBATHEIE IIpouHBHbIe (p=100 Kr/M°) 0,048

3 Marthl MHHEpaToBaTHbIe mpommBHbe (p=200 Kr/m’) 0,06
Martbl MUHEPAIOBATHBIE PYJIOHHBIE HA CHHTETHYECKOM

4 3 0,046
cBasyronieM (p=50 kr/m”)

5 Ok (p=250 Kkr/xy6.m) 0,24

6 IMenommact muTounsli (p=100 kr/m’) 0,043

7 IKCTPYAMPOBAHHBI TEHOMOTHCTHPOT (P=25 ... 45 Kr/m) 0,030

8 Ienonomnyperan (p=60 kr/m’) 0,041

9 TIeHOCTEKIIO MITH ra3ocTekio (p=300 kr/m) 0,11

10 | Menomomuctupoxn (p=150 xr/v) 0,052
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OcCHOBHbIE XaPAKTEPUCTUKU JJI PACY€Ta rperoiero nNnpoBojaa

IIpuinoxenue b

(cipaBouHOE)

Tabmuua b.1 — [IpubnusurenbHble TEeMIEpaTypbl HarpeBa MpoBoaa

IToronnas Harpyska Ha npoBoJi, Br/m Temmnepatypa Harpesa mpoBoja, C
10 50
15 65
20 75
25 85
30 92
35 98
40 103
50 112
Tabmuma b.2 — MaxkcumanbHas TOKOBasi Harpy3ka Ha MOHTQXHBIE OTBOABI M3 PE3UMHOBOW WIIH

MTOJIOBUHIJIXJIOPUIHOU U30JISAIIUH

CedeHue TOKOMPOBOIAIICH Harpy3ka na xuny, A
KUJIIBI, MM2 MEOHasd XHujia AJIIOMHUHHUEBAs XUJjia

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

P —HIT CPO CCK—-02-2015 CTp. 62 13 84



IIpuiaoxenune B
(ctipaBOUYHOE)

IIpumep pacuéra napamMeTpoB rperiero NnpoBoaa

B.1 Heobxoaumo mporpeTh Kene300€TOHHYI0 KOHCTPYKIUIO cTeHbl pasmepom 3600x3000x200
mM. OmanyOka ¢ koaddunmeHTom Tertonepenaun 2,0 Br/m>-°C. Temneparypa Hapyx)HOTO Bo3ayxa -10
°C. Ha o0bekre umeercs nporpeBounsiii Tpanchopmarop KTIITO-80 u narpeBarensHblil mpoBo [THCB-
1,2 (mmmomane ceuenns 1,13 MM2) ¢ IIBX n3omsmuen.

B.2 Tak xak KOHCTPYKIIHMsI apMUPOBaHa, TO IPUMEM MTOTOHHYIO Harpy3Ky Ha npoBoa AP=30 Bt/m
(mo Tabmuue b.1 Temmeparypa HarpeBa mnpoBoma coctaBiasier 92 °C). CoeamHeHHE TPOBOJOB
NpeIyCMOTPUM 3Be30W. BricTaBuM Ha TpaHchopMaTope JHMHEHHOE HaIpsDKEHHE MEPEMEHHOTO TOKa

U, .=75B.
B.3 Y nenpHOE 31€KTpOCONPOTUBIICHHE CTATBHOM KWIIBI IIPU paboueii TemepaType:
p.=p, - (1+a-t)-k=0,150-(1+0,0046-98)-1,2=0,26 OM-MM>/M.
3nech koappumment k=1,2 cormacHo TpeOGoOBaHUAM IMyHKTA 7.6.

B.4 ConpoTuBieHre MOrOHHOTO METpa MPOBOA MpU paboyeil Temmeparype:

=P 2926 6930 Omm.
S 1.13

B.5 Tok, npoTtekaroniuii B 0OJHOM MPOBOJE:

1—/5— 30 =114 A
"Nr Vo230 T

B.6 Dnektpruueckoe CONpOTUBIIEHUE HA TPOBOJIE:

Saw-D 433

BB

B.7 PacuéTHas nnvHa HarpeBaTeIbHOrO MPOBOA:

U 433
It 11,4-0,230

b

B.8 IlpenensHo pomycTuMBbIi TuHEHHbIH TOK 11t Tpancopmaropa KTIITO-80 mpu BeIXOAHOM

HanpspkeHuu 75 B

1,,=471 A.

OO11ee KOJIIMYECTBO TPOEK, KOTOPhIE MOYKHO MOJKIIOUUTH K TpaHchopMaTopy:

06LLI:I—:ﬂz4l IIT.
I, 114

B.9 Vaenbnas tpeGyemass MOIIHOCTb, MPHUXOJAIIASCA HA E€AWMHUILY IUIONIAJA TPOTPEBAEMOM

KOHCTPYKIUU:
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216 =162 Br/M>.

9

\%
Pkt M, (1, 4y, ) =1,16:2,0-11,2:(60+10)

3nech V=3.6-3-0,2=2,16 m°;
F=2-3,6-3+2-0,2-(3,6+3) =24,24 M*;

2424
" 2,16

=112 m.

[Mpumem t,, =60 °C.

B.10 [Ilar paccTaHOBKM HarpeBaTeIbHbIX IPOBOAOB:

1 1
b= P T3 =0,16 M.
Ml —+1
AP 30

B.11 Pacu€rnas TOKOBas Harpy3Ka Ha MOHTAKHBIN OTBOJ:

IO=AP~L'n=3O'17,15-1=11,4 A
U 43,3

B.12 Tak kak Kaxnaplii MPOBOJ, NMPU COCAWHEHUH HUX 3BE370M, MBI OyIeM IOJKIIOYaTh K

MarucTpajiy OTACIbHO, TO sl 6€30MacHOCTH MOXHO MPUHSTh MOHTKHBIN OTBO/I TJIOMIABIO 2,5 MM,

B.13 OO0mast nnuHa MpoBOOB, TpeOyromascs s mporpeBa 0eToHa KOHCTPYKLUHU 10 33aJaHHOMN

TEMIEPATYPHI:
‘M, -(t,,-t,. )V 1,16-2,0-11,2-(60+10)'2,16
— = =131 m.

k ’ anppm
30

Lo = AP

B.14 Tlpu nmnuHe Kakaoro mpoBojga B Tpoike 16,5 M Tpebyercs " 31322,65 TPOWKH.

OKOHYaTENBHO MPUHUMAEM 3 TPOUKH.
B.15 Tak kak mo pacu€ry K TpaHc(hOpMATOPY MOXKHO MOAKIOYHTH 41 TpoiiKy, TO OIHOTO

TpaHchopMaTopa JOCTATOUHO I IPOTPeBa JaHHON KOHCTPYKIIHUH.

B.16 Tok B MarucTpaibHON JJUHUH:
I =n-1,=3-11,4=342 A.

B.17 Tlo Tabnmuue b.2 mpuHMMaeM CeYeHHE MarucTpajbHON JMHUM W3 aTIOMHUHUEBOW KHUIIBI

ceueHHeM He MeHee 6 MM>.
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Ipunoxenne I'
(cipaBoYHOE)

IIpumep pacuéra mapamMeTpoB JIEeKTPONPOrpeBa 6€TOHA

I'.1 Heo6x0auMo porpeTh y4acToK MOANOPHOM cTeHKu pazmepoM 5x7x0,3 M. M=7,8 M. Beron
TsoKenblil knacca B25 Ha nmoprnananemente M400. Ryes = 70 % oT Rag, tus = -10 °C. Orpaxknenue
KOHCTPYKIIMM KOMOUHHUPOBAHHOE Olypus=3,6 BT/(M2-°C). ton. = +5 "C. DIEKTpPONpPOrpeB OCYIIECTBISAETCS
IUTACTUHYATBHIMU 3JIEKTPOJIaMU, pa3Mel[aeMbIMU Ha OOJIBIINX CTOPOHAX CTEHKHU.

I'.2 OnpenensieM 3J€KTPUUYECKYIO MOIITHOCTD (Ha 1 M) HEOOXOIUMYIO ISl IOIbEMA TEMITePaTyPhl
crenku 10 80 °C

_C6 %6 Vion . Sapis M (g -2 )
" 3600 1000-2
_ 1,05-2400-10 N 3,6-7,8-(5+80-(-2-10))
3600 1000-2

=8.5 kB1/M°.

I'.3 OnpenensieM MOIHOCTh, HEOOXOAUMYIO JIJIsl OJAEpKaHus 3aanHoi Temnepatypsl (80 °C) B
IpoLECCe U30TEPMHUUECKOT0 IPOrpeBa

_ k- Oy * Mn ) (tI/IS _tH.B.) 0.8= 1,16-3,6-7,8-(80-(-10))

i, -0,8=2,1 kB/m’.
1000 1000

I'.4 TlockonbKy ipuMeHsieTcs TpEX(a3HbIN TOK, CTEHKY pa3OuBaeM Ha 3 4acT (11 HCKIIOYEHUS
nepekoca ¢a3), Kakmgas W3 KOTOPBIX OYyIeT MporpeBarbCs OTIACIBHON MAapOi TIJIOCKHX SJEKTPOIOB
miomaneio 4,25 M> (ruTomak nmporpeBaeMon cteHku 1,7 M x 2,5 m).

I'.5 OnpenensieMm MOIITHOCTH HA BeCh 00BbEM CTEHKH — 4,5 M

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

I'.6 Be16op TpancopMaTropa OCyIIECTBIISIEM MUCXOJ U3 MaKCUMaJIbHON MOTPEOHOW MOITHOCTH —
38,3 kBT ¢ yuétom 006béMa 0THOBPEMEHHO MPOTpeBaeMoro OeToHa.

I''7 Jlna pacuéra mapaMeTpoB IIPUMEM pPACUETHOE YACIBHOE JIEKTPUYECKOE COIPOTUBIICHUE
0€TOHA Ppacy = 10 OM-M (ompesensercs 1a00paTOPHBIM ITYTEM).

I'.8 DnekTpuueckoe conpoTUBIICHHE OETOHA

= ppacq b _ 100,3
S 4,25

=0,7 OMm,

rae b — paccTosiHre MEXTY JIEKTPOIaMH (TOJIIUHA CTEHKH), M;
S — nyomaab MEKTPOIOB, M.
I'.9 Beruucnsem Tpedyemble 3JeKTpUUYeCKUe TapaMeTpsl Ha MEepUo/I NobEMa TEMIIEPaTyphl.

HarnpsixeHnue B ceT cOCTaBUT

U=y/P. 1=y/8500 Br/m’ -1,5 m° -0,7 Om=94,5 B.
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Cuiia ToKa, MOABOJIMMAs K Ka)J0i Mmape 3JIeKTPOI0B

U945

r 0,7

I =135 A.

I'.10 OnpenensieM TpeOyeMble IEKTPHUUESCKUE TTapaMeTPhl Ha TIEPHO]] H30TEPMHUIECKOTO TTPOrpeBa
P, =2,1 kBr/™> 1,5 M>=3,15 kB,

U,,=+/3150 Br-0,7 OM=47 B,

I :4—7:67 A.

nu3

b
I'.11 OmnpenenseM BO3MOXHOCTb BBIJCNICHUS TpeOyeMoil MOIIHOCTH Ha MEpHOA TMOoABEMA

TEeMIIepaTyphl

_U?10° 9457107

o2 = 03710 =99 > 8.5 KBT/M3,
“Ppacu D

P

I

CJIICAOBATCIbHO, BBIACIIACMAaA MOIITHOCTD o0ecIeynBaeT BHIIOIHEHUE Tpe6yeMHx YCHOBHﬁ.
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IIpuiaoxenne /I

(cpaBOYHOE)

TexHnyeckue XapaKTePUCTHKH TeNJIOreHEPATOPOB

Tabmuna /.1 — Texandeckne XapakKTEepUCTHKH dEKTpoKaopudepos

Mapka smexrpokaiopridepa
Howasarem DKO-60 DK-52 DK-40 [ DTB4-30 [ C®O-25 [ CPO-18
TeroBast MOIIHOCT, KBT 67,5 52,5 37,5 30,0 25,0 18,0
HponzBo/:[I/ITeJ]LHg)CrB 4000 2600 2020 4100 1341 1000
BEHTIJIATOPA, M /4

Ta6muma /.2 — Texaudeckast XapakKTEpPUCTHKA JU3EIbHBIX TEIJIOTEHEPATOPOB MPSMOTO HarpeBa

Monens TeroBas Pacxon torusa, | [Ipon3BoauTenbHOCTH Emkocts 6aka, i1
MOIITHOCTE, KBT /4 BEHTUJISITOPA, M /a

T/TA-16 18,1 1,8 600 15

T/TA-22 25,5 2,5 600 38

T/TA-40 46,4 4,5 1200 80

T/TA-80 92,8 9,0 2350 160

Ta6muma /1.3 — Texaudeckas XapakTEepUCTHKA AU3EIBHBIX TEIJIOTEHEPATOPOB HEMPSMOTO HarpeBa

Monens TeroBas Pacxon toruBa, | [Ipon3BoauTenbHOCTH Emkocts 6aka, i1
MOIITHOCTE, KBT /4 BEHTUJISATOPA, M /a
ITA-25 29 2,3 1200 40
ITA-40 46 4,5 2150 80
ITA-65 75 7,5 2400 120
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Ipuinoxenune E
(cpaBOYHOE)

IIpumep pacuéra napamMeTpoB KOHBEKTHBHOI'O MPOrpeBa

E.1 TpebOyercs paccuuTaThb NapamMeTpbl KOHBEKTHBHOI'O IIPOrpeBa MOHOJUTHBIX CTE€H U
NEPEKPBITUI KpaiiHero ToHHens (B ocsax 1-2, psaasl B-I') crposimerocs 9-tv 3Ta)HOrO KUJIOrO JOMa
(pucynok E.1). Beicota staxa 3qanus — 3,0 M. MOHOJUTHBIE CTEHBI M IEPEKPBITUS BO3BOIATCS U3 OETOHA
kiacca B25 B oObemHO-miepecTaBHOM (TOHHENBHOW) omanyOke, W3Biekaemod Ha Qacaa. Tommmuaa
BO3BOJMMBIX KOHCTPYKIIHMI CTeH U nepekpbiTuii — 160 MM. PacueTHas Temrieparypa Hapy>KHOTO BO3yXa

cocraBisieT MuHyC 16 °C, ckopocTh BeTpa 5 m/c.

3 000

Tenomsoun. mropa |

3 000

® = Zf{} —

Pucynok E.1 — Cxema pacniono:xeHHsi MOHOJIMTHBIX KOHCTPYKLIUI

E.2 JIns ocymiecTBiaeHUs TepMOOOpabOTKM O€TOHA OB BEIOPAH METO] «<KOHBEKTHBHOTO ITPOTPEeBa
C IPHOMATyOOYHBIMH IITOPAMHE».
E.3 Jlnsa pacuéra MOIIHOCTH TEIUIOI€HEpaTopa OINpeAeisieM IOTEpU TeIla 4Yepe3 OTPaKICHUS

(rabmuna E.1). CpenHioro Temneparypy Bo3ayxa B 00beMe TOHHENs nepBoHadanbHo npuauMaeM 30 °C.
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Tabmuua E.1 — IToTepu Temua yepes3 orpaxJeHusi TOHHEIS

Bin Iromams COHpOTI/IBJIeHI/IE PaBHOCTBUBHyTpeHHeI/I I Pput- | Koodpepi- [Totepu
—— F Teruionepenade R, | Hapy>xHO# Temmieparypbl went B | mment n TeIuia
' MZ'OC/BT (tTi - tHi)’ °C Qorpa Br
Crena BT, 153 1,04 46 12 1 812
ochb 1
Crena 1-2, 9.0 031 0 ) ) 0
pan B
Crena B-T, 153 0,31 0 ; ; 0
0oCb 2
Mropa 1-2, 1 0.24 46 12 ! 2070
pan B
Iepexpbrtue 1-
2 BT 15,3 1,04 46 1 1 677
I'lon Tonuens
12 BT 15,3 0,20 46 1 1 3519
Uroro: 7078

ComnpoTtuBieHue Terionepeaade KOHCTpyKiuii B Tabnuue E.1, paccunteiBaercs no gpopmyie:
R= 1/04; + 0i/Ai +1/0t,

rne Oy, Op — KOI()PUIMEHTH TEemIo0TAaYl COOTBETCTBEHHO HAapYy)KHOW M BHYTpEHHEH
MOBEPXHOCTU OTpaxkjaaronied KoHCcTpykuuu. [Ipu pacuere o ou=14,6 BT/(M2-°C), (1:=1,374 Kr/M° npu
tys. = -16 °C; V=5 M/c, MHA pPacCUMTHIBAEMBIX KOHCTPYKIIMHA CTEHBI W TMEpPEeKphITUs a =5,1 M);
0,=2,9 Br/(M>°C), (€=0,75, t,, = -16 °C). Taknum 06paszoM, 0=0L+0L; =17,5 Br/(M>-°C). Tlpn pacuere O
o= 10,7 BT/(M2-°C), (Y:=1,165 mpu t,=30 °C; cKOpPOCTh BO3IYIIHOTO MOTOKA V, 0OTEKAIOIIETO OMaIyoKy
IpHHUMaeTCs oT 2 o 5 M/c, B paccmarpuBaeMoM mpumepe V = 4,0 m/c; a=5,1 m); a,=5,5 B1/(Mp-°C),
(€=0,92, t, = 30 °C). Takum oOpazom, Ol,= O4+0l,; =16,2 BT/(M-"C).

E.4 Ilotepu Tenia B TOHHENE HAa HarpeBaHUE HAPYKHOTO BO3/yXa, MOCTYNAIOIIETO B PE3yJbTaTe
UHOUIBTpAUU depe3 orpaxiaeHus Q, ompenenstorcs mo dopmyre paaena 10. I[Ipou3BoauTeNnsHOCTD
TeruioreHepatopa npunumaeM G = 1562 xr/a (nmpu t; = 30 °C, snekrpokanopudep CDPO-25). Ilocne
MOJICTAHOBKH TEIIIOEMKOCTH MOCTYMAIOIIET0 HApYKHOTO Bo3nyxa ¢,=0,280 Bt-u/(xr-°C) mpu t; = -16 °C,
Pa3HOCTH BHYTPEHHEW M HApYXKHOH TeMrepaTypsl (t; — ty) = 46 “C, koadduiuenta By = 0,6 B popmyy
pasznena 10 naxonurcs 3Hauenue Q,=12422 Br.

E.5 Pacxox Temula Ha HarpeBaHue O€TOHA, YJIOKEHHOTO B OHANYOKy Qyug, ONPENEISIOT II0
dopmyre paznena 10. Y nenpHas TerioeMkocTh O0eToHa c5=0,84 xJx/(kr-"C); o0beM OertoHa V=8,8 M3,
IIOTHOCTE OeToHa Ys=2500 kr/m3; ts,=15 °C, yepe3 mepuoja MmojabeMa TeMIIepaTypbl, TPHHHUMACMBbIH
T=24 yaca, TemrepaTrypa B OCTOHE JOKHA YBEIHUUTHCA 10 t5 = 30 "C. Takum oOpa3om, Tpedyembiii

pacxoj Teria Ha HarpeBaHue 0eTtoHa: Qy6=3208 BrT.
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[Tpu BO3BEJCHUHM MOHOJMTHBIX KOHCTPYKIMHA YKIAAKy OETOHAa OCYIIECTBISIOT B HATPETYIO [0
OCTOHMPOBAHUS OMANyOKY, B CBSI3U C YE€M PACXO]l TEIUIa HA HArPEBaHHE IIUTOB OMANyOKH B pacuere He
yuuThiBaeTcs: Qy o= 0.

E.6 TpeOyemast MOIIIHOCTH TEIIOTeHEepaTopa orpenensercs o Gopmyse paznena 10:

Qrenn= 7078 Bt + 12422 Bt + 0 + 3208 B1=22708 Br.
C yuerom Ttpebyemoiri wmomHOcTH 10 Tabmune J[.1 (mpumokenwe JI) uis  ocyimiecTBICHUS

KOHBEKTHBHOT'0 IIporpeBa ObUT BBIOpaH anekTpokanopudep CPO-25 momrHocTsio 25000 Br.
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IIpunoxenne K
(cpaBOYHOE)

IIpoTruBOMOpO3HBIE 100aABKH

Tabmuua XK.1 — OpueHTHPOBOYHBIC BEIMYMHBI IPOYHOCTH OETOHA C MPOTUBOMOPO3HBIMU TOOABKaMH Ha

NMOPTIaHAUCMCHTC
PacuiTHAT TEMIEPATYDA [IpoyHOCTB, % OT MPOEKTHOM, MPHU TBEPACHUU
JoGaBku TBepIcHn, °C Ha MOpPO3€ 3a NEepUOJ, CYT.

’ 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

[Tpumeuanue: 3HaYEHUS MPOYHOCTH OCTOHA JOKHBI YTOYHATHCS MPHUMEHHTEIBHO K HCIIOJIB3yEeMOMY
uementy no 'OCT 10180.

Ta6muua XK.2 — KonnuecTBo mpOTHBOMOPO3HBIX J00ABOK

Pacuérnas
KoanuecTBo 60e3BOMHBIX 100aBOK, % OT MacChl LIEMEHTA
reMuepatypa (* Ipu COOTHOIIEHNHY KOMIIOHEHTOB 1:1 10 Macce B pacueTe Ha CyXO€ BEIIECTBO)
ocrona, "C
HKM HHXK
OT hi(e} HH XK+XH HK+M® NK+HH HHXK+M I1
0 -5 4...6 0+3...2+43 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...10 443...543 7...10 7...10 6+2...8+3 8...10
-16 -20 - 6+2...7+3 9...12 9...12 742...9+4 10...12
-21 -25 - - - 10...14 8+3...10+4 12...15
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Ipunoxenne U
(cipaBoYHOE)

IIpumep pacuéTa mapamMeTpoB PaHHEr0 HAIPYKEHUSA

N.1 Bo3Bomutcst COOPHO-MOHOJMTHBIA KHJIOW JOM IEPEKPECTHO-CTEHOBOH KOHCTPYKTHBHOMN
CUCTeMbl. BHYTpeHHHE CTEHBI M TEPEKPBITHS BO3BOISATCS B €AMHOM IHKJIE B OOBEMHO-TIEPECTaBHOM
ormany0Ke ¢ UCTIOJIb30BaHNEM KOHBEKTHBHOTO 00OTPEBa.

N.2 Ucxonnwie nannsie. KomnuectBo staxkeit N = 16. [Iponetsl nepekpoithii Ly = 2,85 Mmu L, =
9,00 m. Knacc Tsxenoro 6erona B15. Temnsr crpoutenscTtBa m = 1 staxk/mecsi. [IponomkuTenbHOCT
3UMHETO TIeproa Ty = 7 MecsaneB. Kputudeckass mpoyHOCTh OETOHA TIPH 3aMEP3aHHUH I MOHOJUTHBIX
CTeH U nepekprIThid, o Tadbauue 16.1 Ry =40 % ot Rog 11s 6erona knacca B15.

[To TexHonmormu paboOT OOBEMHO-TIEpecTaBHAs oOMajlyOKa OMHpaeTcs Ha TEePEKPHITHS dYepe3
JIOMKpaTHBIE OMOPHI (B MPOSKTHOM ITOJIOKEHNHN) U KaTKU (TIPH YCTAaHOBKE M pacranyoke). MakcumabHas
MIPOYHOCTH OETOHA MEPEKPBITHSI U3 pacyeTa Ha MECTHOE JIEUCTBUE HAIPY3KH OT KATKOB M OTOP OMATyOKH
— 4,15 MIla (21 % ot Ryg).

N.3 Pacuér Tpebyemoil NpOYHOCTH OETOHA NPU pPAHHEM HArpy>KEHHH MOHOJUTHBIX CTEH.
KonuyecTBo 3Ta)kei, BO3BOJUMBIX B 3UMHHUX YCJIOBUSX, HAXOAUM 110 Gopmyiie pasnena 14:

N, =L1-1-7=7,7=8.

Koadpdurment B = 1,43 no tabaune 14.1 aust cootHomenuss Nw /N = 8/16=0,5.

.4 Pacuét TpeGyemMoii mpoyHocTu 6eToHa CTeH o ¢opmyre paszaena 14 ceenén B rabnure M. 1.

Ta6muma .1 — Pacuér Tpedyemoit mpouyHocTH OeToHa

DTax n; n/N Bi O,9-[3i -n;/N R;, % ot Ryg
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
5 4 0,250 1,75 0,39 40
6 3 0,187 1,84 0,31 40
7 2 0,125 1,96 0,22 40
8 1 0,062 2,00 0,11 40

N.5 TlpoBepka MOIyYeHHBIX 3HAYCHUH NPOYHOCTH O€TOHA CTeH 6-To, 7-r0 W 8-TO 3Taxa Mo
yCIOBHUIO paszena 14 mokasbiBaer, uto pacuetHas npodHocTh (0,31-Rys, 0,22-Rpg u 0,11:Ryg) momkna
ObITh yBenMyeHa 10 3HadeHUsd R,y = 0,4-Ros. OkoHuUaTeNnbHO NPMHUMAEM IPOYHOCTh OETOHA CTEH,

yKa3aHHYIO B TIOCJIEHEM CTOJIOIE TaOIUIIBI.
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1.6 Pacuér Tpebyemoii mpoyHOCTH OETOHA MPH paHHEM HArpyXEHUHU MOHOJIUTHBIX MEPEKPHITUH C
IepeonrpanueM Ha UHBEHTapHble cTOWKU. TpeOyeMmyro mpoyHOCTh OeTOHA MEepPeKphITUN mposieToM Ly =
2,85 m onpenenum o popmyie paznena 14:

(0,25+0,22-1n2,85) R, <R, <(0,35+0,22-1n2,85)-R ¢ ;

28

0,48 R, <R. <0,58-R,,.

28 —
WN.7 AHanoru4Ho ais nepekpeITuii nmposieroM Ly = 9,00 M Haxogum:

0,73-R,, <R, <0.83-R,;.

28 —
Ycnosue paznena 14 nist nepekpeITuii OyeT UMeTh BHL:
R, 2max{0,4-R,;0,7-R.;0,21-R 4 }=0,7-R 5 .
ITosnydyeHHbIE 3HaYEHUS] IPOYHOCTHU YAOBJIETBOPSIIOT 3TOMY YCI0BHUI0. OKOHYATENbHO IPUHUMAEM
TpeOyeMyro MPOYHOCTh OETOHA /IS MepeKphITUil posieToM 2,85 M 70 % ot Ryg, mponérom 9,00 M — 75 %

oT Rzg.

P —HMN CPO CCK-02 -2015 cTp. 73 13 84



IIpuniaoxenne K
(cipaBoYHOE)
IIpumepsbl pacuéTa NpoYHOCTH OETOHA,

BBbIIE€PKUBAEMOT0 10 ONpeAeIEHHOMY TeMIIePATYPHOMY PeKUMY

K.1 Ompenenuts NpOYHOCTH OETOHA, BBIICPKUBAEMOMY [0 TEMIIEPATYPHOMY pEXHMY,

npejcTaBleHHOMY Ha pucyHke K. 1.

t°C
A

60 +

10

10 40 T, uac

|
I
|
(I
L
1
..
I T

Pucynok K.1 — TemnepatypHbiii pexxuM TBEpJeHUS OeTOHA

[Tycte ans WCmonb3yeMoro B IpHMEpPE COCTaBa OETOHAa HMMEETCSl TEeMIIepaTypHBIH Tpaduk,
n3o0paxkeHHbld Ha pucyHke K.2. B coorBercTBum ¢ pucynkom K.1, pazobbem TemriepaTypHBIN pexuM
TBEpJACHUS HA TPH 3TaIa.

IlepBblii 3Tanm — 3Tam MOAbEMA TEMIEPATypbl MMEET JUIMTENbHOCTH 10 4YacoB U CPENHION
temneparypy 35 ‘C. Ha pucynke K.2 u3orepmser 35 °C HET, HO IO UHTEPIIOJISIUNA OHA TIPOXOAUT MEXKITY
m3orepmamu 30 °C wm 40 °C. Ornoxum mo mnpemmnoiaraemMor wm3orepme 35 °C  yyacTok

MPOAOJKUATENIBHOCTHIO 10 Yacos.

80 °C
R, %
0 ///,_——-—' //’ 60 oC
20 4// | "1
— —
L~ -] .
L~ ///
—)40— _IA — —-—— —— — | — 1‘- 20 °C
—
//’ — - ___-—-—'——-——-—'—-—_—-
/7 - _——.————-—’—-——-
20 ——— 5°C

4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
Bpewms, uac

Pucynox K.2. Temneparypusiii rpaduk
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Bropo#i 3tanm — 3Tanm M30TEpMUYECKON BBIIEPKKM HMMEET JUIMTEIBHOCTh 2 4Yaca MIpU CpeaHel
temneparype 60 °C. Jlns mepexoma ¢ uzorepmsl 35 °C Ha uzorepmy 60 °C HeoOXO0IMMO MPOBECTH
TOPU30HTAIBHYIO JIMHUIO U OTJIOKUTH Ha m3oTepMy 60 ‘C y4acTOK MPOIOJKUTEIIEHOCTBIO 2 Jaca.

Tpernii sTam — 3Tanm OCTHIBAHMS, XapaKTepU3yeTcs UIMTEIbHOCThIO 40 4YacoB M cpelHeu
temneparypoit 30 “C. Ins nepexona ¢ uzorepmsl 60 °C Ha nzotepmy 30 °C mpoBOIUM TOPU3OHTAIBHYIO
JIMHUIO U OTKJIaapiBaeM Ha nzotepme 30 “C yd4acToK MpoJoKUTeNbHOCThIO 40 yacoB.

Konen nocrieaHero oTI0KEHHOT0 Y4acTKa U YKa)KeT HaM Ha MOJIyYeHHYI0 OETOHOM MPOYHOCTh —
42 %.

K.2 PemuMm panee npuBeAEHHYIO 3a7a4y Yepe3 3peocTh OeToHa.

3penocTb OeTOHA 32 BECh NEPHUO/ BBIICPKUBAHMS:

3P,=35-10+60-2+30-40=1670 °C-uac.

Bpewms BbiepkuBaHus O€TOHA, SKBUBAJICHTHOE BhIAepkHBaHuI0 mipu 20 °C:

T = @ =83,5 uaca.

OKB 20
OTnoxxuM JaHHBIA TMPOMEXYTOK Ha rpaduke (pucyHok K.3) mo m3orepme 20 °C, u momyuum

npo4YHOCTh 42 % OT NPOEKTHOM.

80 °C
R,% pm—" °
///// ///”- 60 °C
80 ]
/ |t
/ // .
60 A — | T C
/ / /////
>, 7/4 — == = el K R el el e el 20°C
- L
/// L~ _-_-_____.-_-—-_-a-u
20 N A 5°C
(/7%
/75

4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
Bpewms, gac

Pucynox K.3. TemneparypHsiii rpaduk
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Ipunoxenne JI
(cnpaBo4HOE)

Bo3moxnoctu I10 «CHesxuplii 6ape v. 2.11» *

JI.1 IlporpamMma npeaHa3HayeHa Uik KOHTPOJIS U IPOTHO3HPOBAHUS TEMIIEPATYPHO-IIPOYHOCTHBIX
napamMeTpoB OeTOHa BBIIEPKUBAEMOTO B 3HMHEE BpeMs C TNPUMEHEHHEM METOJ0B 3HMHETO
OEeTOHUPOBAHUS.

JI.2 KonnuecTBO MCXOAHBIX AaHHBIX — MHHUMHU3HPOBAHO, 0€3 CHMKEHUS TOYHOCTH PAcCueTOB U
(YHKIIMOHAIBHOCTHU MPOrpaMMBl. X BBOJ OCYIIECTBISIETCS B MAKCUMAJIBHO YIPOIICHHOM ¥ HHTYHTHBHO
HOHSATHOM BuJie. BBOJ TaHHBIX 1O TeMIiepaType U BpeMEHH BBIICPKUBAHUS OETOHA MOXKET BBITIOIHATHCS
-

KaK CaMHM [OJIb30BaTElIeM, TaKk W NPU IOMOIIM MHOTOKaHaubHOro perucrparopa TEPEM 4.0

(pucynoxk JI.1).

MoHonuTHaa c1eHa B ocax A1-AZ Ha 5 -19°C

=&
o X

F9- BoccraHom

n y u u F5 - Koutpone 3 s
flata Bpewa | T,uac [t1,°C|tZ,°C|t3,°C|t4,°C|t5,°C 5
& TEPEM-4.0

10| 12.0] 19.0] 11.0] 15:0 (8 TR HES
20.1Z2.2001| Zzz:00 | 10.00 | 12.0| 13.0| 2Z.0| 16.0| 18.0
Z21.1Z2.2001| 08:00 | 20.00 | 12.0| 15.0| 24.0| Z1.0| Z4.0
Z21.1Z2.2001| 18:00 | 30.00 9.0| 17.0| 28.0| 23.0| Z6.0 F? - Ypanute
Z2Z.12.2001| 04:00 | 40.00 9.0| 24.0| 31.0| 23.0| Z6.0
2Z.12.2001| 14:00 | 50.00 | 10.0| 34.0| 30.0| ZZ2.0| Z4.0
23.1Z2.2001| 00:00 | 60.00 | 1Z2.0| 38.0| 30.0| 21.0| Z3.0 FB- HcxnwunTe 1
23.12.2001| 10:00 | 70.00 | 12.0| 37.0| 29.0| Z21.0| Z3.0 . m
23.12.2001| Z0:00 | 80.00 | 10.0| 32.0| 26.0| 18.0| 15.0 ]

0 nporpamme

F1 - Hnaul_'il] Fz2 - [I'rxpuu] F3 - Paquer] F4 - Cxena] ESC - Buxn,q]

Crpoxa — 1.9 Rmin = 42.06,60.00 Unarp = 1.00-10 Uoct = 0.80/5

Pucynok JI.1 — BBog MCXOIHBIX JaHHBIX

JI.3 Peanu3oBaH OCTOSIHHBII KOHTPOJIb 32 OTKJIOHEHUEM (PAKTUYECKUX TEMIIEPATYPHBIX PEKUMOB
OT MPUHATBIX HAa CTaJMU DPa3pabOTKU OPraHU3alMOHHO-TEXHOJIOrMYecKol AokymeHTanuu. KoHTpoib
TEKYILIEH MPOYHOCTU OCYLIECTBIAETCA KaK 10 aHAJUTUYCCKUM 3aBHUCHUMOCTSAM, TaK U II0 MMEIOLIUMCA
rpajgukam TBepAeHUs OeTOHa JaHHOro cocTaBa. Bcesi BbIxogHas uHGOpManus HPEICTaBISIETCS B
JOCTYIHOM /7151 MOHUMaHus opme: B BUAE TaOIMLl, Tpa)MKOB U I[BETOBOI'O aKLEHTUPOBAHUS BHUMAHUS

(pucynok JI.2).

*

[I0 «Cuexupiii Oapc v. 2.11» pa3zpaboraHo Ha Kadenpe TEXHOIOIMH CTPOUTEIBHOIO
IIPOU3BOJCTBA (eaepaibHOI0 rOCYAAPCTBEHHOI0 OI0IKETHOTO 00pa30BaTEIbHOIO YUPEXKIECHUS BBICIIETO
npogeccuoHaIbHOro o0pa3oBaHUs «FOxHO-Y panbckuit roCy1apCTBEHHbIN YHUBEPCUTET»
(HalMOHANIbHBINA UCCIIE0BATEIbCKUI YHUBEPCUTET).

* MHOroKaHambHbIi peructparop TEPEM 4.0 npoussoautcs OOO «HHTepripudop».
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KoHcTp . : MOHOAWTHAA CTEHA B OCAX

Fi - Cowpanme |

M0 pesy/bTaTaH

CHearuA Bape 2,11
oo owen | 4 PACHYET F5- 3penocTs GETOHA
BeeguTe NpPOUEHT apMMPOBAHMA — 1.1 - 1.8 cyr.
TennepaTIPa, Knacc apMatyps (Hanp. Bpl wmau AT?) — 1.2 - 4.2 cyt.
o Texyuwre HANPAKEHHA B KOHCTpYkuuW: 1.33 Mia 1.3 - 4.5 cyr.
i COnpoTHBAEHHE BETOHA pacTAmeHwio: 0.76 Ma 1.4 - 3.4 cyt.
a0 Texyupit YpoBEHE HanpAXEHWA 1.75Z 1.5 - 3.7 cyr.

Pacnany6ka xoHcTpykuuu HEBO3MOKHA
a0

70 Touxa [MpouHocTs |MpouHocTs | Mocneauas | CpeaHaa Max cxopocts, “Cru
- 7 ot R28| xrscmw®* |Ttemnep.,°C|temnep.,°C| Harpesa |ocTweaH.
50 i 42.05 108.1 10.0 10.8 0.20 0.30
e 2 Lkl 152.0 3z2.0 25.0 1.00 8.50
Ei 60.27 154.9 26.0 27.1 0.40 0.30
20 5 52.60 135.2 15.0 20.4 0.50 0.30
5 At 141.2 15.0 22.4 0.60 0.80

i i
g ] 2 Eperm,
5 P

F1- I'Ieuan,] FZ—Pm:.npnuH.] F3—Puc.rennep.] F4- I'Ipnrun:!] ESC- HMXDA]

Cp. KyBWKOBadg npouHocTs — 53.8x floBEPUTENEHKA HHTEPBan — 44.7...62.9%

PACHET NPOYHOCTH N0 SPENOGTH BETOHA ey e Lo s ]
]

Mponseogtens 6etoHa. BPY sasopa #BH-5
Coctap 6eroHa: =688 kr, U=9688 xr, l-480 xr, B-1-8,4, C-3=1x MpcsrooTs,
P

Bpema, ocur. 1 3 ? 14 28

Mpourocts, «| 33 | 3 | 51 | sa | 73 | 68 | o2 | g8 |100 |113

MyHKyMa npouHocTd Buga R=A- (BPEMA)I™
Tpe koapguumwenTo A=33.618, n=-B.363
CpegHAA OTHOCMTENBHAA OWMOGKA AnnpoKcHMauu 5.42 =
KoagprumeHt Owwepa F=1.23 < Fkp=6.39. AnNNpokcMMaumMa [OCTOBEpHA .

Touka| 3penocte | MpouHocte | MMpodYHOCTE LR

CYT. # 0T Rzs Kr-cm?

1 1.8 41.62 186.99

4 4.2 56.41 145.02

3 o 58.86 149.25

4 3.4 52.38 134.64

5 3.7 54.19 139.38 ESC — Buxun] g : g g

Towsa 1- 1112 21122000 Bpewn (wsc) 48,28
CpegHana Kyb6MKOBaf NMpOYHOCTE — 52.5x (135.8 kr/cm?) Touka 2- 2185 22.12.2001 MpoHooTs (%0 68,35 Bosayxa ~10.0

Pucynok JI.2 — KoHTposb mapamMeTpoB 3UMHEro 6€TOHUPOBaHUS

JI.4 IIporpamMmMa BBIJAET 3aKJIFOUEHUE O BO3MOKHOCTH pacHalyOKd MOHOJIUTHON KOHCTPYKLIUHU 110
CJIEYIOILUM ITPU3HAKAM:

— IPOYHOCTh OETOHAa BO BCEX KOHTPOJBHBIX TOYKaX HE HMXKE TpeOyeMoW (KpUTHUECKOW WU
pacnaixy0o4HOR);

— TeMIlepaTypHbl€ HAPSKEHUS B O€TOHE HA JAHHBIM MOMEHT BPEMEHHU € yUYETOM apMHUPOBaHUS HE
IPEBBIIIAIOT TEKYIee pacd€THOE CONpOTHUBIEHHME OeToHa Ha oceBoe pacTsbkeHue 1no Il rpymme
IIPENENbHBIX COCTOSHUN;

— Ppa3HUMLA TeMIepaTyp MeXJ1y OKpYKAaloIMM BO3JyXOM M OETOHOM HE IpEBbIIIAET
HOPMHPYEMBIX 3HAYCHU.

JI.5 B nporpamme peann3oBaHbl JBa HE3aBUCUMbIX BUJa IPOrHO30B MOBEAEHUS OETOHA (PUCYHOK
J1.3):

— IPOTHO3, OCHOBAHHBIA Ha COMOCTABICHUM (PAKTUUYECKOIO pEKMMa BBIACPKHUBAHUA OeTOHA C
IIPOCKTHBIM;

— INPOTrHO3, OCHOBAHHBIM HAa IIPEAINOJIOKEHUU, YTO HAYMHAA C TEKYIIEr0 MOMEHTa BPEMEHU

TEIIOBOE BO3JICHCTBHE HA OeToH MMPpCKpalacTCd 1 OH HAYUHACT OCThIBATb OO 0 °C.
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F5 — FaHHEE HATrPYHEHHE

Pucynoxk JI.3 — [Iporno3upoBanue napaMeTpoB 3UMHET0 OETOHUPOBAHHS

JI.L6 Jlns cocraBiieHHsT TPOTHO30B TPEIYCMOTPEH pacd€T MpuBEAEHHOTO Kod(duimenra
TEIUIONEepelau OrpaXkIeHUs, KOTOPOE MOXKET COCTOSATh U3 ONMalyOKH, yTEIauTeNns U rpyHta. OTAenbHO
BBIITOJIHAETCS PACUET IOBEPXHOCTHBIX HAPreBaTENICH.

JI.7 B ciydae HeOMarompuATHOTO MPOTHO3a MPEIYCMOTPEH IOMCK BBIXOJA W3 HETaTHBHO
CKJIQJIbIBAIONIEHCS 0OCTAaHOBKHU B BUJIC CIEAYIOIMUX pelIeHui (pucyHok J1.4):

— Uil BCEX METOJOB 3MMHEr0o OETOHHUPOBAaHUS — MOAOOP JOMOJHUTENBHBIX YTEIUTUTENEH,
obecrieynBarOIUX HAOOP OETOHOM HOPMUPYEMOH IPOYHOCTH;

— s TPOTPEBHBIX METOJOB 3MMHETO OETOHMPOBaHUS (IPOTPEB TPEIOMUMH IPOBOJAMH,
3JICKTPOJIHBIN MPOTPEB) — MOJO00P HOBBIX PEKUMOB TEPMOOOPaOOTKH, 00eCIeunBarOIIMX HAOOp OETOHOM

HOPMUPYEMOM MPOYHOCTH.

[Bata MiHepanbHas (p=100 kr/xy6.m)

fmanasod TomuuH yrenaurend 9.65 ... 88.67 cm

Pucynok JI.4 — [Togbop yrermrens u pexxuMa JONOTHUTEIBHOTO ITPOrpeBa

J1.8 ITogGop HOBBIX PEKUMOB TEPMOOOPAOOTKU IIPH HEOJIATOMPHUATHOM MPOTHO3E 3aKIIOYACTCS B
OTIPENICIICHUU ONTUMAIFHO M3MEHEHHBIX TEMIIEPATYPHBIX PEXKHMOB BbIICPKUBAHMs OCTOHA M OLECHKHU

HEOOXOUMBIX JJIEKTPUUYCCKUX MApaMEeTPOM I UX peasn3anuu (pucyHok JI. 5).
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Bubepure THN
H PACNONOKEHHE 3NEKTPOAOE

Pucynox JI.5 — ITon6op pexxuMoB TepMOOOpabOTKH OETOHA

JI.9 JIns 3KOHOMHUYECKOTO pacueTa JONOJHUTENBHOTO MPOorpeBa NpeaycCMOTPEH pacdyeT TEXHUKO-
SKOHOMHUYECKHX MTapaMEeTPOB HOBBIX PEKUMOB Iporpesa (pucyHok J1.6).

JI.L10 Peanmu3oBaHO ompenesieHUE MapaMeTpoB OETOHA MJisi pacdyéra pPaHHEro HArpy)XCHHS B
TGKyn.[PIfI nepuoa M Ha NCpuoJ MporHosa: I[OHyCTPIMOfI HHTCHCHUBHOCTU HArpy>XCHHUA W JONMYCTUMBIX

HamnpspKeHUH B OETOHE OT MPHIIOKEHHOW Harpy3ku (pucyHok JI1.6).

—

MiHImMa ABHAA KYBHKOBAA MPOYHOCTE: Tekyuas — 42.1%, nportos — 44.6x

Pucynok JI.6 — Pacuér TeXHUKO-3KOHOMHYECKHX IIOKa3aTesen

U TIapaMeTPOB PAHHETO HarPYKEHUS

JI.11 ITo 3aBepuieHNH mpoIecca KOHTPOJIS 32 MOBEIACHUEM OeToHa, mporpamma (GOpMHUPYET JIHCT
TEMIEPATYPHO-IIPOYHOCTHOTO KOHTPOJIS.
JI.12 Ilepen nauanom pabotsl ¢ I1O «Cuexnblit 6apc v. 2.11» Heo6xoaumo u3yunuts PykoBoacTBo

roJib3oBareis [12].
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Ipunoxenne M
(pexoMeH1yeMOe)

®opmMa JINCTA TeMIIEPATYPHO-TPOYHOCTHOTO KOHTPOJIS

HaunmeHoBaHME KOHCTPYKIIMH B COOTBETCTBUU € MPOEKTHON JOKYMEHTALIUEN:

Jlata u Bpems Hauana GETOHUPOBAHUSL:

Z[aTa " BPCMsA OKOHYaHUA 6€TOHI/Ip0BaHI/IHZ

O0BeM ynoKkeHHOTo OeToHa:

HaumenoBanme u PCKBU3UTHI OpFaHI/I3aHHOHHO-TGXHOHOFquCKOﬁ AOKYMCHTAllMU, B COOTBETCTBUU C

KOTOPOM BBINIOJIHSAETCS BBIIEPKUBAaHNUE OETOHA!

Tpebyemas nmpoyHocTh OeToHA (IpH TBepJeHUHM O€TOHA B HOPMAJIbHBIX YCIOBUAX Ipu Temieparype 20

(¥2) °C m oTHOCHUTENbHOW BIAXKHOCTH 95 (+5) %), yka3piBaeMoe B JOKYMEHTE O KauecTBE OETOHHOU

cmecu o ['OCT 7473

DCKU3 KOHCTPYKILIHMH C YKa3aHUEM TOYEK 3aMepa TeMIepaTyp:
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Tabnuia KOHTPOJIS ¥ OLIEHKHU TeMIEpaTypbl OETOHA

Temneparypa
OeroHa B .
«s Sleolsolz |28
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Tabnuiia KOHTPOJISI U OLIEHKHU MPOYHOCTH OETOHA
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3aBepuTenbHas HAAMUCh O COOTBETCTBUHU BBINOJHIEMBIX OCTOHHBIX PAaOOT B 3UMHHH IMEPHO]
TpeOOBaHUSM TEXHHYECKHX PErjIaMeHTOB (HOPM U MpaBMII), MPOEKTHOU, paboyeil U opraHM3aluOHHO-

TEXHOJIOTHYECKOM AOKYMCHTAIlUU.
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