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PekoMeHpauuu 1no texHoJiorHd OeTOHHpoBaHHA ©6e3000rpeBHBIM
CNocOoOOM MOHOJVIMTHBLIX KOHCTPYKUMH ¢ NpHMeHeHHeM Tepmoca H
yCKOpeHHOro TepMoca paspaboTaHbl jabopaTopHeH cOOPHOro JOMOCTPOEHHS
HWHWMocetpos (k.7.H. ®.C.Benasun, Hayunsie cotpyniuky 3.M.I'nyxoBa
u V.P.Mnanosa) npu yuyacTHH Moccrpoiinnuensun (KO.IT.EMenbsnos).

MeTo/ TepMoOCa OCHOBAH Ha HCIOJb30BAHHWH Tela, BBOQUMOro B 6eTOH
MyTeM IporpeBa MaTepHaJoB HJH OETOHHOH CMeCH JI0 ee YKJaJdKH B
onanyobky, H 3K30TepMHYeCKOro Terlja, Bbles11eMOro lieMeHTOM B Iipoliecce
TBepaeHHsA OeToOHa.

YCKOpeHHbIH TepMOoC — 3TO YCJOBHOE Ha3BaHHe TEXHOJIOIHH
6e TOHUPOBAHHA MOHOJIMTHBIX KOHCTPYKUHH 0e3 NpeiBapHTeJIbHOro nNporpeBa
HCXOAHbIX MaTepHaJioB HJH OETOHHOH CMECH 3a CYET BBelleHHSl B Hee
IIPOTHBOMOPO3HbLIX J100aBOK, YTO TNO3BOJAET: CHHU3HTh KPHUTHUYECKYIO
IPOYHOCTb 6€TOHA B KOHCTPYKLUMSX C HeHanpsiraeMoH apMaTypoH; COKpaTHTh
BpeMsi BbIAePXXHBaHUA KOHCTPYKUMH 10 CHSITUS HecyluleH onajyOKH H
yTenauteas; OeTOHHUPOBATb KOHCTPYKUHH NpH 6oJsee HH3KHX
OTpHLIATeJIbHBIX TeMIiepaTypaxX Hapy>XHOro Bo3lyXa. ¥ CKOPeHHbLIH TepMOC—
3TO T€XHOJIOTHYECKH TIPOCTOH, YIOOHBIH H SKOHOMHUYECKH BLITOAHBIH crocod
3UMHero 0eTOHUPOBAHHUAL.

Pexomenpauuu paspa6otansl ¢ yuetoMm tpeboanuii CHull 3.03.01-87
"Hecyuire u orpaxkpamouive KOHCTPYKUHH , a TakKXe C HCIIOJb30BaHHEM
MaTepHaJoB [10 MeToAaM 3UMHero 6e TOHHPOBaHHS, ONYOJHUKOBAHHEIX MOCJie
1975 ropa.

PexoMeHpauuu corjacoBaHbl ¢ YrpaBieHHeM pa3BUTHA [eHnnaHa,
AOXK "T'masmoccrtpon’, HHWUXBom Tocecrpoa PO, TII
"MocrocakcnepTHsa’.
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|3 PaBUTEJbLCTBO TexHuyeckue PEKOMEHIALUHUH TP 80-98
Mocksb!

K oMnae Kc [0 TexHONOTHH OeTOHHpPOBaHHA |

nepcnekTHBHOro |0e3060rpeBHbIM cNOCOGOM MOHOHTHBIX
KOHCTPYKUHKH ¢ NPUMEHEHHEM TepMoca

Pa3BHTHSA TOPOL2
l H YCKOpPeHHOro TepMoca |

1. ObIUME ITOJOKREHU

1.1. Hactosiluye peKOMeHIallMH pacnpOCTPaHAKTCA Ha NPOHU3BOACTBO
6eTOHHBIX H KeJjie300eTOHHbIX paboT B 3HMMHee BpeMA C NPHMEHeHHeM
TepMOCa W YCKOPEHHOTO TepmMoOca NPH CTPOUTEJbCTBE Ha TEDPHTOPHM

MocKkBbl H MOCKOBCKOH 06J12CTH.
1.2. 3aMopaxxuBaHHe OeToHa B paHHeM BO3pacTe OTPHLATEJbHO BJIHAET

Ha ero CBOWCTBa NOCJe OTTauBaHusd MpPH NocjaelylollieM TBEpAeHHU
BCJIeCTBHEe HeoOpaTHMOro paspylualollero BO3JeHCTBHA MOpPO0O3a Ha
cTPpYyKTYpy 6eToHa. [IosaTomy B cooTBeTCTBHH ¢ TpeboBaHUsAMH raBbl CHull
3.03.01-87 "HecywiMe M orpa)kpawlliie KOHCTPYKUHH He JOIYCKaeTcs
3aMep3aHHe 6eToHAa B KOHCTPYKLUMAX A0 AOCTHIXKEHUS MM KPUTHUECKOH™
IIPOYHOCTH, KOTOopas AOJIXKHA COCTaBJATbL OT NPOEKTHOHM:

a) /151 GeTOHHBIX H XeJe306e TOHHBIX KOHCTPYKUMH ¢ HeHanpsiraeMoH

apMaTypoOH:
9 6eToHoB Kiaccon: B 15 (M 200) 1 Huxe - 50%
B 225- B 25 (M 300 — M 350) — 40%:
B 30 (M 400) u Bbie - 30%:

6) 7718 KOHCTPYKUMH C NpenBapHTeNbHO HaNpAraeMod apMaTypoii—
80%.

* KpuTuuecKol HasbiBaeTcs NPo4YHOCThL GeToHa, B % OT MapouyHoH, nocae
LOCTHXeHHS KoTopoH OeTOH MoxeT 6blTh 3aMOPOXKeH 0e3 CHHXeHHS NMPOYHOCTH H

APYIrHUX NoKasaTeseld B Npoliecce NOCALAYIOLIEr0 TBEPASHHUA ToChAe OTTauBaKUA.

Y TBEDXK/IeHbI:

Paspa6oraHbn | IlepBuii 3aMmecTuTeny pykoBoaurtens|llaTa BBeleHus

HUMMoceTpoem KoMnsiekca nepcnekTHBHOTO pa3BUTHA|B AeHCTBHE
ropoaa

BHeceHb!: . E.Il.3aukuH

YnpaBneHueM

pasBuTHA ['eHnnana " 20 " pekabps 1998 r "1"srBapsa 1999 r



[.3. Ins RoCTHXKEeHHsA GETOHOM TIPOUHOCTH, TpeOyeMOH NPOeKTOM NpH
TBEpPJEHHH B 3UMHHX ycJOBHAX 0e3 HCKyccTBeHHoro oborpesa,
TeXHOJIOTHYECKH HaHOoJiee TIPOCTLIM K 3KOHOMHYHBLIM SIBJISIETCS METOM
T€pPMOCa, OCHOBAHHbBIM Ha NpHHLUIE HCIOJb30BAHUA TeMJa, BBEAEHHOro
B OeTOH nyTeM NporpeBa MaTepHaJOB UAH OETOHHOU CMeCH A0 YKJIaAKH
ee B onanyobkKy, H 9K30TepMHYECKOro TenJa, BblJeJfeMOro LleMeHTOM B
npouecce TBepaeHUA OeToHa.

O61ui 3anac TemnJa JOJXXEH COOTBETCTBOBAThL €ro NnoTepsM IpH
OCTBIBAHHH KOHCTPYKUHHK ([IpH COOTBETCTBYIOLEM YTeIlJIeHHH) [0 HaGopa
6eTOHOM 3ajleJJaHHOH NMPOYHOCTH (KPUTHYECKOH WJIH pacnajsy6GouHoi).

1.4. YCKOpeHHbIH TepMOC pacluypsieT obJacTh NpUMeHeHUs TepMoca
3a cyeT BBeleHUA B OeTOH NPOTHBOMOPO3HLIX N0OABOK, KOTOphIE
oObecrieyHuBalOT TBepAeHHe 6eTOHA NpH OTPHLATEJBHLIX TeMnepaTypax 6es
[IpeABapHUTEJbHOIO NporpeBa HCXOAHbIX MaTepHaJoB U GeTOHHOH CMECH.
Taxkon GertoH, HaOpaB Ha MOpO3e KPHTHUECKYIO NPOYHOCTL, NOCJe
oTTauBaHus U 28-cyTouHoro TBepieHHUsi MpU TemnepaType Bbille 0°C
npHoGperaeT nMpouHocTh He MeHee 100% oT R, .

1.5. C uenblo cokpalleHUsi CPOKOB TBepleHUsl GeTOHa YCKOPEeHHBIH
TEPMOC MOXKEeT NPUMEHATLCS B COUEeTAHHH C METOILAMH 3JIeKTpooborpena
AU 3JieKTponporpesa GeToHa.

1.6. YckopeHHbIM TepMoC, KaK H OObIYHBIH TepMOC, NIPHMEHSIOT NpH
TIPOM3BOJCTBE OETOHHBLIX H KeJe300eTOHHBLIX pabOT B 3MMHHX YCJOBUAX
pyU CpefHEeCYTOYHOH TeMnepaType HapyxHoro Bo3ayxa +5°C u
MUHUMaJbHOH HuxXe 0°C.

Haunb6onee 3K0OHOMHYHbIe MEeTOABI BblIepXXHBaHUSI 6eTOHAa MOHOJHUTHBIX
KOHCTPYKLUHH NpH 3UMHeM GeTOHHPOBaHHM NpHBeAeHbl B TabJ. 1.

IIpoTuBoMOpo3Hble noOaBKH NnpH GETOHHPOBAHHUHU YCKOPEHHbLIM
TEPDMOCOM CJelyeT, KaK NpaBHJO, NPHMEeHATL B KOMIlJeKce ¢
NaCTHOHLHPYIOLIMMH.

1.7. YcKOpeHHBIH TepMOC NO3BOJSAET CHU3UTh KPHTHUYECKYIO TIPOYHOCTD
0eTOHa B XKeJie300ETOHHLIX KOHCTPYKUHSIX C HeHanpsiraeMoH apMaTypoH,

KOTOpas JOJI2KHA COCTaBJSATb OT NPOEKTHOM:
o151 6eToHoB Kaaccos: B 15( M 200) u nuxke — 30%:;
B 22,5-B 25 (M 300- M 350) — 25%;
B 30 (M 400) u Bbiiue - 20%.
....4._.



Tabavua |
Bbl6op HauboJee 5KOHOMHYHOIO MeTOLA BhHIePXKHBAHHUS OeTOHa NPH
3UMHeM 6eTOHUPOBAHHUH MOHOJUTHLIX KOHCTPYKLUH

Munumanbaal C n o ¢ o 6
TeMnepaTypa| 6eToOHUpOBaHHSA
Bosayxa, °C, no

By KOHCTPYKUNHK

MaccHBHble 6eTOHHbIE H XKeJ1e300€TOHHbIE ~15 TepMoC

dyHraMeHTbl, 610KH U NauTH ¢ M ¥ K3 ~-20 YCKOPEeHHbBIH TepMoc
DyHaaMeHTbl NOA KOHCTPYKUWH 3JaHUH -15 TEPMOC, YCKODEHHBIH
U obopynoBaHHe, MaCCHBHbIE CTEHb! U T.1I. TepMOC

cM =3-6

KonoHHb!, 6anky, [IPOTrOHbl, 3JIEMEHTDI -15 yCKOPEHHbIﬁ TepMoc,
PaMHBIX KOHCTPYKUHH, YCKODEHHbIH TepMOC C
cBaiHble POCTBEPKH, CTEHb, NepeKpbiTUS 3JIEKTPOTIPOTPEBOM HJIK
cM =6—-10 3J1IeKTpooborpesoM

1.8. I'lpu nprMeHeHHH YCKOPEHHOro TepMOCa yTellJleHHe H HeHecyllas
onajybka MOryT ObITb CHAAITHl Ha HECKOJLKO AHEH paHblue, 4yeM IIPH
BbIIep>KHBAHUH GeToHa Mo METOAY TepMoca, YTo BHAHO H3 puc. 1(a, 6).

Hecymasa onany6ka moXeT OblThb CHSITa NPH NPOYHOCTH OeToHa He

MeHee YKa3aHHOH B TabJs. 2.
Tabavua 2

TpebyeMasi npoYHOCTb 6€TOHA TIPH pacnanyoke

CTpPOHTE/bHbIE KOHCTPYKLHH lfbak’rmecmﬂ Harpyska, % or

HOPDMaTHBHOM

cehilie 70 70 n MeHee
[NPOYHOCTL OETOHA, /o OT NPOEKTHOH

1. KoHCTpyKUHH ¢ HanpsaraeMoH apMaTypo# 100 80
2. KononHsl, HecyiuMe KOHCTpyKUUH (6anky, 100 80
pUresiH, NAMTH) nposetoM 6 M U Gosee

3. Hecymne KoreTpykuuu nposertom no 6 M, 100 70

NJUTH! NTPOJIETOM 0 3 M

IIpumeyanus: 1. SarpyxxeHHe pacaanybJeHHOH KOHCTPYKLUHH ITOJHOH
PACcYeTHOH HAarpy3koH JOMYCKAaeTcs Mocje IIPpHOOPETeHHS 6eTOHOM
NIDOEKTHOHA NPOYHOCTH.

* M_— oTHoLleHHe CyMMbI IJIOLLAJIEH OXJIa’KNaeMblX NOBEPXHOCTEH KOHCTPYKUHH
B M’ K ee 0o6bemy B M*. M = XFn/v (M)

_5_
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Puc. 1. Bpemsa H yCIOBHA BblAeDARHBaNIS 6erona mapku 200-300 na
nopraanjuemente mapkn 400 1o cuaTHA Henecymel ( Ooxopoii) (a) 1 necyumen

(0) onamyOKH:

[1_— NpOROMKHTEIBHOCTh BHUIEP/KNBAHMA B ONATYOKE € YTENIHTENEM;
oy
[1o — B onanyOke 0e3 yTemHTeNs;

[1' — B onany0Ke ¢ yreminTeaeM MeTOIOM TEpMOca

oY “6__



2. bokoBas Hecyasa onaayOKa MOXeET CHHMAThCS 110C/€ JOCTHXEHHA
OETOHOM IIPDOYHOCTH He MeHee KDHTHYECKOH, HO He paHee MOMEHTa,
OIIPENEITeMOro B COOTBETCTBHH L TPEOOBAHHAMH, H3JI0XEHHbIMH B 11.1.12

1.9. HasnaueHHe TenJiOH30JSLHH, YCIAOBHH pacnajyOKH KOHCTPYKLHH,
a TaK)Xe BHJa K KoJH4yecTBa BBOAUMOH B O€TOH IIPOTHBOMOPO3HOH 100aBKH
IPOU3BOAUTCS HMCXOASl W3 pacyeTHbIX BEJHUYHH TeMIepaTypbl H CKOPOCTY
BeTpa, MpUBeleHHbIX B TabJ. 3,1/ 3UMHero rnepuoia B COOTBETCTBHHU C
TpeboBanuaMH ansa Mocksel raaBel CHull 2.01.01-82 "CrpoutenbHas

KJAUMAaTOJIOTHS U reodH3HKa .
Tabauua 3

PacueTHbie BeJHUYHHBI TeMIIEpAaTypbl HAPY>KHOTO BO3[lyXa U CKOPOCT k
BeTpa B Mockse

Mecsup IX |X |[XI | XII I CKXopocTh

BeTpa, M/ ¢
C - | - | -8 |-19.1]-20.4 4.9

1.10. KoHeTpyKuus onadyO6Ku U CJOH YTEIJIUTes AOJKHbBI BKJAIOUYATh
HelpoAyBaeMble TNPOCJOHKH (Toab, NJEHOYUHBE MaTepHaJbl H T.N.).

PexoMeHnyeMble KOHCTPYKUHHU onany6Ku U KO3(pdHUHEHTH! Tellionepeaayn
onasyGoK pasiHyHbIX KOHCTPYKUMH NpuBefieHbl B Tabu. 16 (npuioxeHue
1).

1.11. TemnepaTypHbll pexxXum 6eTOHA B KOHCTPYKLHUH OLleHHBAETCS TI0
KOHTPOJILHOH TOUKe, pacrnoJiokeHHOH Ha riybuHe 50 MM B cepejuBe
[IOBEpXHOCTH OeTOHA B PACYeTHOM CCUEHMUH.

3a pacyeTHOe ceyeHHe Ha IIJlaHe KOHCTPYKUHH NIPHHHMaeTCsl cpefiHee
ceyeHHe [10 OTHOLIEeHWI K HauboablleMy pasMepy 6GeTOHHPYeMOH
KOHCTPYKLHUH.

1.12. IIpu pelieHHH BOTIpOCa O CPOKaX CHATHS ONaJyOKH WIM TeIIOBOH
3alIUTHl OETOHUPYEeMbIX KOHCTPYKUUH HEOOXOAUMO DYKOBOIACTBOBATbLCS
ceYIOLHM:

a)HeJib3 JIONYCKaTb pacnajyOKy WIM CHATHe TellJIOBOH H30JSLHH C
KOHCTPYKUHWH, ecJd TeMIepaTtypa 6eTOHa B ee LIEHTpe NPOJOJXKaeT
MOBBILIATLCH;




6) cHATHe ONaJyOKH HWIH TETIOBOH 3allHThl KOHCTPYKLHH paspellaeTcs]
He paHee NOCTHXeHHA GeToHoM TpeSyeMoil npouHocTH (cm. n.n. 1.2, 1.7,
1.8):

B) omany6kKa WM TeNJoBas HM30JSUUS KOHCTPYKLHMH MOXET ObITh
yllajieHa He paHee MOMEHTa, KOrjla pa3HoCTb TeMnepatyp Mexay 6eTOHOM
B KOHTDOJIbHOM TOYKe M HapY>XHbIM BO3AYXOM JOCTHraeT JOMNYCTHMbIX
npenenos: At = 20°C gns xonctpykuuit ¢ M =2-5 nu At =30°C s
KOHCTPYKuMd ¢ M 25;

r) npuMep3aHHe onajJyO6kuH K GeToHy He nomyckaeTcs. CHsTHe ee
NIOJXKHO GbITh OCYILECTBJIEHO He MOo3[Hee JOCTHXKEHUS TeMnepaTypbl +5°C
B KOHTPOJIbHOH TOYKe KOHCTPYKLHH.

9. TPEBOBAHIA K MATEPUAJIAM U OCOBEHHOCTU
[TOJIBOPA COCTABA BETOHA

2.1. Jlna npurotoBJeHHUSI GETOHHBIX CMeCeH, BblIepP)XHBaeMbIX IO
MeTOoJaM TepMOca M YCKOPEHHOro TepMoca, peKOMeHIyeTcs NPHUMEHSThH
ObICTPOTBEPACIOLIMH H OOBIYHBIM NOPTAaHALEMEHT U WJAKONOPTAaHALEMEeHT
Mapku M 400 u Bhiwe, ynossetBopsitowive TpeGoBanusm [OCT 10178-
85* "IlopTaaHaueMeHT, WJaKOMOPTJAaHAUEMEHT, NMYLILOJaHOBbIN
NOPTAAHALIEMEHT U MX DPA3HOBUIHOCTH .

2.2. Ilpy u3aroToBseHHH OeTOHHOH CMeCH C NMPOTUBOMOPO3HBIMH
no6aBKaMH. He JOMNMycKaeTcs NMpUMeHeHHe TIJHHO3eMHCTOro H
YLII0JIaHOBOI'O 1leMeHTOB.

2.3. Tlpy ucnonb30BaHMU B KayeCTBE NPOTHBOMOPO3HON [00aBKH
HHUTPHTA HaTpHUA colepxkaHHe B KJIHHKepe TpeXKaJbLHEBOro ajJlOMHHaTa
(C,A) nonmxHoO GbiTh He 6onee 7%, a IpH HCIOIB30BAHMH HHTpOAANa— He
6onee 89%.

2.4. Tlpyu npenbsiBNeHHH K GETOHY ¢ HUTpoAanoM TpeGOBaHHH IO
Mopo3ocToHKocTH Mapku 100 u Gosee cuaeayeT NPpHUMEHATDL
nopTaaHaueMeHThl ¢ cofepkaHieM C,A o 6%, ecan B npoekTe Hert
0COOBbIX YKasaHHWH MO BHAY LieMeHTa.

2.9. 3anoJHUTENH A TAXKEJBIX H JEerkux OGeTOHOB HOJIXKHbI

yooBaeTBopsiTh TpebGoBauuam I'OCT 8267-93 "IlleGenb M rpaBuUH H3
_8_.



MJAOTHBIX TOPHBLIX TIOPOA AJS CTPOUTeJbHBIX paboT. TexHuueckue
Tpe6oBanug” U TOCT 9757-90 "3anonuyuTesn nopUcThie HeOpraHUyecKHe
051 Jerkux 6etoHoB. Kmaccudukauus .

2.0. 3anoJHHTENH, npeHa3HayeHHble /1S [IPUrOTOBJIEHHA OeTOHOB C
jo6aBXaMHM HMTPHTA HaTpPUA U HUTpOJAna, He JOJIXKHbI colepXKaTh
BKJIIOYeHUH peaKLMOHHococo6Horo KpeMHeseMa (onaJ, XanueioH u ap.),
B3aHMOJEHCTBHE KOTOPOro ¢ eIKUM HaTpoM, o6pasyIolHMcs] IPH TBepAeHUH
6eTOHa, MOXXeT NPUBECTH K KOPPO3HH GeToHa.

2.7. Ilpu npurotoBJeHUU OGeTOHHOH CMeCH Ha HeOTOrpeThiX
3aM0JIHUTEAX He JOMYCKalTCs BKIIOUEHHS B HUX JibJa, CHera, cMep3LIHXcs
KOMbEB U HaJelH.

2.8. Bona nns 3atBopeHUsi GeTOHHOH cMecH AOJKHA NPHUMEHATHCS
oObluHas BOAONPOBOAHASA, yaoBjaeTBopsaiowas Tpeboanusam 'OCT 23732-
79.

2.9. B kauecTBe NPOTHBOMOPO3HBIX JOOABOK PEKOMEHAyeTCs TIPUMEHATh:

HUTPUT HaTpHA B BoOHOM pacTtBope no TY 38-10274-85;

HUTPUT HaTpHUS KpHCTaldJHUYeCKHH TeXHHWUecKHH (HaTpui
a30TUcTOKMCABIH) 110 TOCT 19906-74%*:

HecJleXKHBalOIHKHCS HUTPUT HaTpusa nmo TY 113-05-100-14-91;

HUTpaAT HaTpus TexHuyeckui no [OCT 828-77*E;

HUTpojan (BOAHBIA pacTBOP HaTpPHEBLIX COJell HHTpaTa, HUTPHTA,
XJIOpHa, KapOoHaTa ¢ He3HayHTeJbHbIM KOJUYECTBOM MpUMeceil B BHIE
MOJYTOPHHIX OKHcaoB) mo TY 113-05-8-88 (cormacoBano ¢ T'OPC3C
r. Mocksbl Ne 3-22-395 ot 16.10.89 r.):

HUTPUT HaTpHus (B BOLHOM pacTBOpe) IVIIOC JINTHOCYJIb(OHATHI
trexHuyeckue (JICT) no OCT 13-183-83.

KonuyecTBo NpOTHBOMOPO3HHIX N06aBOK cJeAyeT Ha3HauaThb B
3aBHCHMOCTH OT CpelHeH TeMIlepaTypbl Hapy>XHOro Bo3AyXa B MPoLEHTax
OT Macchl LieMeHTa B nepecyeTe Ha Cyxoe BelleCTBO B COOTBETCTBMH C
Ta041.4.



Tabunua 4
PekoMeHyeMble KOJiMyecTBa IPOTHBOMOPO3HbIX A00aBOK

—

Temnepatypal Konnuectso 6essoaHod conu, % oOT Macchl lieMeHTa B nepecyeTe Ha
TBepALeHHs| cyXxoe BelllecTBO

6eToHa, °C ]
HUTPUT HaTtpusa (B | Heciesomaioumics| KM Tpa T |HUTpORan|H H T P H T
30IHOM PacTBOpe), | HUTPHT HaTPHA | HaTpHs HatpHa (B
HTPUT HaTpHud BOJLHOM
KPUCTANNTHYECKHH pacTBope)
+JICT
or 0 go -5 3 2-3 2+0,2
oT =6 no —10 O 4-6 4+0,2
ot —11 oo —15 7 6-7 6+0,2
oT —15 mo —20 - 8 -

2.10. O6snacty npumMeHenus OETOHOB AJS PasJUYHBIX THIIOB
KOHCTPYKLHH H YCJIOBHSA MX 3KCIIyaTallMH NpHU NMPHMEHEeHHH B KauecTBe
IIPOTHBOMOPO3HLIX J00aBOK HUTPHTA HAaTpUSA HMJIH HHUTpoAaria NnpuBelleHbI

6J1.9.
B Tabd Tabauua o

O6nacTtd npuMeHeHUa 6eTOHOB ¢ A00aBKaMH HUTPHTa HaTpHA H
HUTpoaana (sHak "Mioc” osHayaeT "ponyckaercs”, 3HaK "MHHyc"—"He
nonyckaeTcs")

No]Ne Tun KOHCTPYKUHH H YCJIOBHSA 3KCIJIyaTallMH YcanoBHA
n/n IpHMeHeHHs]

1. TlpenBapuTesbHO HanpsKeHHble KOHCTPYKUMH M CThIKM (KaHasbl) +
cOOPHO-MOHOJUTHBIX U COOPHBIX KOHCTPYKUHUH, KPOME YKa3aHHLIX B
1.6

2. 2Keneso6GeTOHHble KOHCTPYKUMH C HeHanpsraeMod paboueHd +
apMaTypoH

3. sKese3o6eToHHble KOHCTPYKLMH, a TaKXKe CTHIKH 6e3 HanpsraeMoii
apMaTypbl cOOPHO-MOHOJHTHBIX U CEOPHBIX KORCTPYKLKH, HMEIoLIHe
BLINYCKH apMaTypbl WA 3aKJafHble JeTalH:

a) 6e3 crielManbHON 3alLUThl CTaJH:

6) ¢ LWMHKOBBLIMH NOKPLITHAMH TIO CTaJH;

B) C aJIOMHHHEBbIM NOKDPbITHEM 110 CTaJH;

r) ¢ KOMGMHHPOBAHHBIMK NOKPHITHSMH (UlesouecTONKHMH
JJAaKOKPACOYHBIMH HJAM APYTHMH 11eJIOYeCTOHKHUMHU 3alLlHTHBIMH
CJI0SIMH N0 METa/NIH3HPOBAaHHOMY NOACJ0I0)

4. CO0OpPHO-MOHONHUTHBIE KOHCTPYKLUMH OKOHTYpPHBaIOLIHX O6JOKOB
ToAKHOK 30 ¢M U Oosiee ¢ MOHONUTHBLIM AAPOM

0. KeneszobeToHHble KOHCTPYKUHH, NpeiHa3HauyeHHble AJH
SKCNNYaTalHH:

+ 1 + +

+

_10....



NeNe THI KOHCTPYKILMH H YCIOBHSA 3KCIAyaTallHH YenopHd
n/m IpUMEHeHHS
a) B HearpeCCHBHbBIX Ta30BbIX Cpefax; n
6) B arpecHBHbBIX Fa30BbIX Cpepax; +
B) B HEAarpecCHBHbIX M arpecCHBHbIX BOAHBIX Cpefax, KpoMe +

YKa3aHHbIX B 103. D 'T';
') B arpeccHBHbIX BOAHBIX CPelaX NpH arpecCHBHOM BO3LEMCTBHHU —

CyJibaTOB WM COJIeH U eKHX Liesiouel NPH HATHYHK HCTIapSTIOLLMX
[IOBEPXHOCTEH;
1) B 30HE NepeMeHHOr0 YPOBHS BOJbI; —
e) B BOJIHBIX U I'a30BbIX CpeflaX NMpH OTHOCHTEJbHOH BJAAXKHOCTH -
Gosee 60% (npu HaJAUUMU B 3aNOJHHUTeJe BKJAOUEHUN
pPeakLHOHHOCIIOCGHOTO KpeMHe3eMa);
) B 30HaX JeHCTBUA OJYXIAAWOUIUX NOCTOSHHBLIX TOKOB OT +
NOCTOPOHHHMX UCTOYHHUKOB
6. [IpenBapuTenbHO HanpsKeHHble KOHCTPYKUHH, apMUpOBaHHble =
ctadsblo Kaaccos Ar—=1V, At=V, At-VI, A-IV, A-V
KoHcTpyKuuH U3 6eTOHA Ha IVIHHO3eMHCTOM LieMeHTe -
Kesre306eTOHHBIE KOHCTPYKUMH AJS 3MeKTPHUOHULHPOBAHHOIO -
TPAHCNOPTa M NPOMBILIJIEHHBIX NpeANpPUsTHH, NoTpebasIouX
[TOCTOSIHHBIM 3JIEKTPHUYECKUH TOK

o =~

[lpumeyanusa: 1.Bo3MoxHoCTy NpHMEHEHHSA JOOABOK B CJAYYAasAX,
nepevucaeHHbEIX B I1.1. 1-3 Hacrosawies 1abJHLbl, AOJIXHA YTOYHATHCHA B
COOTBeTCTBHH C TPEOOBAHHAMH I1.0.

2. OrpaHHYeHHA O NIPHMEHEHHIO GEeTOHOB C [OBABKAMH,

rr rF_r

nepeyucaerKple B 11.OT, ‘A" H "e’, pacnpoCcTpaHAKTCA H Ha 6GeTOHHBIE
KOHCTDYKIHH.

3. KOHCTPYKIHH, IepHOLHYECKH YBAAXHAIOUIHECSA BOJOH, KOHACHCATAMH
HIH TeXHOJNOTHYECKHMH MHIKOCTAMH, IHPHPABNHBAKTCA K
SKCIITYATHP YEMBIM MPH OTHOCHTEAbHOH BJIAXHOCTH BO3Ayxa Goxee 60%.

2.11. OpHeHTHPOBOYHO MHWHHMMAaJbHLIH HaGop NPOYHOCTH GeTOHa ¢
MPOTHBOMOPO3HbBIMH A00aBKaMH, BbIAEPXaHHOro NPH OTPHLATEJBbHOH
TeMnepaType, N0JXKeH OblThb He HMXe NpuUBeleHHOro B Tab/.6

IIpyu Hcno/ib30BaHHKW ObICTPOTBEpALIOWMX MOPTAAHALEMEHTOR
NMpHBeleHHble BeJHYUHbI YMHOXAIOTCH Ha Kosdduuuent 1,2

2.12. IlpiMeHeHyue MNPOTHBOMOPO3HbLIX N06aBOK B OeTOHaX MOJIKHO
BECTHCh B COOTBETCTBUU ¢ TpeboBaHusiMH BCH 46-96 "Ykasanusa no
IPHTOTOBJIEHHIO H NPHMEHEHHIO B 3UMHHX YCJOBUSIX O€TOHOB ¢ N00aBKOH

HuTpuTa HaTpusi” U BCH 3-89 "MucTpykuus no npUMeHeHUI0 HUTpoAana
. 1 1_



Tabnuua 6
HapacTanue npoynocty 6eToHa ¢ NpoTHBOMOPO3HLIMH A0OaBKaMH

[IpoTHBOMOpO3Haf LleMeHT emnepatypa | Ilpourocts GeToHa, % oT R,
no6aBKa TBepAeHMHUSN (DU TBepaeHHHU Ha Mopo3e
heToHa, °C yepes YUCJO CYTOK
7 14 28 l 90
Hutput HaTpus NOpTAaHACKHH -5 25 40 60 100
(8 BOAHOM pacTBOpe) -10 15 o5 35 70
Hutpur HaTpusa —"-— —15 5 10 20 50
KpUCTaJNIHYeCKHH
Hurponan MOPTAaHICKHH -5 25 40 60 100
-10 15 25 3 70
~15 D 10 20 50
IIJaKOMOPT- -5 15 25 45 90
JIAaHNCKHH -10 10 15 20 60
—-15 — 5 15 40

(Ha OCHOBe HaTpPHEBOH CeJHTPLI) B KauecTBe NPOTHBOMOPO3HOH N06aBKH
B TAXeJIbIX 6€TOHaX MOHOJHTHBIX KOHCTPYKLHH .

2.13. I'lpuMeHeHHe 6eTOHA ¢ NPOTMBOMOPO3HbIMH 106aBKaMH BO3MOXKHO
B COUETAaHHH C IOBEePXHOCTHO-aKTHBHHIMH BemectBamu (ITAB) B
COOTBETCTBHH C "PYKOBOACTBOM 10 NIPHMeHEHHIO XUMHUeCKHX N06aBOK B
6etone” (Ctpoiinanar, M., 1981 r.)

Pacxon Boabl M COOTBETCTBEHHO lieMeHTa B OeTOHHOH CMeCH IMpH
BBefleHHM T1AB, naacTHdHKaTOPOB W ycKopuTeJeil TBepieHUsI yMeHblIaeTCs
npuMepHo Ha 10%.

2.14. Tlop6op cocTaBa GeTOHa, YK/IalblBaeMOro B 3HMMHHX YCJOBHSAX
MeTOJaMH TEPMOCa H YCKOPEeHHOro TepMoca, clefyeT IPOHU3BOAUTD JIIOOLIM
IPOBEPEHHBIM Ha NpaKTHKe criocoboM, obecrneyHBaloLIUM IToayyeHHe 6eToHa
C 3alaHHbIMH CBOWCTBaMMW B YCTaHOBJEHHLIE CPOKH NPH MHUHUMaJAbHOM
pacxole LeMeHTe.

CocTtaB GeToHa yTouyHsieTcs JaGopaTopHeH NyTeM NPUTOTOBJIEHHS €ro
H3 MMEUXCS B HalUYHU MaTepHalloB.

Ocazka KoHyca NpH ykJalKe B onanyGky onpenesasieTcs npH pabouei
TeMIiepaTtype OETOHHOM CMecH H JOJKHa COOTBETCTBOBATb TpeOOBaHHSM,
NpHBeNEHHBIM B TabJ. /. [Ipy npousBoacTeBe paboT B 3MMHee BpeMs CjefyeT
CTPEMUTbLCS K YMEHbLIEHHIO [TOABHXXHOCTH CMeCH, TaK KaK 3TO CrocoO6CTBYyeT

YCKOPEHHIO TBepZieHNA GeTOHA B HayaJsbHbie CPOKH.
_12_



Tabauua 7
Ocapka KoHyca GeTOHHOM cCMecH TpH YKJaiKe B omnanyOKy B
3aBHCHMOCTH OT MacCCHBHOCTH KOHCTPYKUHH W HacCblLleHHs apMaTypou

CM

MaccHBHble HeapMHUpPOBAHHbBlE HJU MaJOAapMHUHPOBaHHbLIE

(dbyHmaMeHTbl, 6JI0KH MaCCHBOB, NIOANOPHbIE cTeHKH) ¢ M <3 [-3
MaccuBHble apMHPOBaHHble KOHCTPYKUMH (MAKTDI, 62aJIKH, KOJOHHbI
60AbIIOrO K cpefiHero cedeHus) ¢ M <5 3-6
Kene3o6eTOHHbIE KOHCTPYKUHHU 5:;1%512, CHJIbHO HacCblUI€HHbIE
apMaTypoM, KOHCTPYKUKH, 6ETOHHpYeMble B CKOJIb3sLUeH onanyoke 6-8
[JoproroBka mnopn (GyHAaMeHTH H MOJbl, OCHOBaHHS AOPOr U
a3 POAPOMOB 0-3

2.15. BogoueMeHTHOe OTHOLIEHHE B 6€TOHAX, YKAa/AbiBaeMbIX B 3UMHEE
BpeMs, cJeayeT CHHXKaTb 40 MHHHMaJbHO BO3MOXKHOIO ¥ OHO He JOJIKHO

MpeBbLIIATL BeJUYHH, NPUBEJeHHLIX B Taba. 8.
Tabanua 3

3aBUCUMOCTb MeXIYy NPOEKTHOH MapKoH 6eTOHa, MapKOW LeMeHTa
BOJOLEMEHTHBLIM OTHOLUeHHEM

[IpoexkTHasi MapKka 6eToHa BonoueMeHTHOe OTHOUIEHHE NP MapKe LleMeHTa

200 400 500
150 0,65 - _
200 0,55 0,65 -
300 0,38 0,45 0,5
400 - 0,38 0.4
500 - ~ 0,38

3.0TIPENEJEHUE JIUTEJILHOCTU OCTBHIBAHUA,
[TPOYHOCTU BETOHA U TEMIIEPATYPHOI'O PEKUMA
KOHCTPYKIIUNA

3.1. Ilpu BeIgepXXHBaHHHU GETOHHBIX M XKeJe300eTOHHBIX KOHCTPYKLIHH
10 MeToJaM TepMoca MJAH YCKODEHHOI'0 TepMocCa TeMNepaTYPHbIH DEeXHM
3aBUCHUT OT:

pa3sMepoB U POPMbl KOHCTPYKLIHH;

TeMilepaTypbl 6eToHa 10c/e €ro YKNaAKH B Onajnyoky;

TENJOBON U30JALUY;



TenJohHU3NYeCKHUX CBOHCTB 6eToHa U xeJse300eToHa (TenjoeMKOCTH,
TeIJONIPOBOJHOCTH);

3K30TePMHH 1leMeHTa;

TeMIepaTypbl HapYy>XHOIo BO3yXa H CKOPOCTH BeTpa.

3.2. IIporHoaupoBaHUe TeMilepaTypHOro pexHMa OeTOHHBIX HJH
Xene300eTOHHBIX KOHCTPYKUHH HeoOXOAUMO ANA OlNpeleseHHS:

BpeMeHH OCThIBAHHA OeTOHa U BeJMYHMHbEl HaOpaHHOH MM 32 3TO BpeMS
NPOYHOCTH;

BEJIMUHHB T€PMHUECKOIO COMNPOTHBJEHUS H30JALMH, TpebyeMoH IJIS
JIOCTHXXKeHUSA OeTOHOM 33JaHHOH NPOYHOCTH B YCTAHOBJIEHHbIE CPOKH NIPH
H3BECTHBLIX HayaJibHBIX U TPaHUYHBIX YCJIOBHUSAX,

ONTUMaJ/IbHOM BeJIHUHUHbLl TepMHYeCKOro COINPOTHBJEHHS H30JSLHH,
obecneuynBawllen Hapsaay ¢ HabopoM TpebGyeMoH NMPOUHOCTH OETOHOM TaKXkKe
U GopMHpOBaHHe OJATONPHATHOINO TEPMOHANpPAXEHHOIo0 COCTOAHHS
KOHCTPYKLUH;

XapakTepa pacnpefesieHHsl TeMIlepaTypbl 0eTOHa B KOHCTPYKUHH IS
pellleHHUs! BOIIpoca 0 Ha3HAYeHHUHM CPOKOB ee pacrnajyOKH.

3.3. Ilnga onpepesieHUs mnepeyHC/eHHLIX MapaMeTpoB pas3pabGoTaHbl
HeCKOJbKO METOJMK pacyeTa, iBe U3 KOTOPLIX NIPHUBEAEHbI B MPUJIOXKEHHSAX
1,2

3.4.B npunoxenun 1 npuBesieH HauboJjiee NMPOCTOM H AOCTATOUHO
HaZleXXHb U1 TIpaKTHUecKuX lesel pacyet no Mertony D.I'.Ckpamraesa
¢ yrouHeHusmMu C.A.MupoHosa.

PacuyeT nossossieT onpenesuTb NPOTHO3HPYeMoOe BpeMsl OCThIBaHHSA
OeTOHa ¥ COOTBETCTBYIOLYI MpouHOCTL GeTOHA 1O rpadHKaMm, a TakxKe
YCTaHOBHUTb KOHCTPYKUHIO ONasiyOKH H TeNJOHU30JALHH.

B ocHOBY pacyeTa mnoJjoxeHa 3aBMCHMOCTb MeXAY HayaJbHbIM
TenocoepxXaHueM 6e TOHHOH CMeCH, YJ0XXeHHOH B KOHCTPYKUHMIO ¢ y4eTOM
TeTJIOBbIEJIEHHS H TEIlJIONOTePh B OKPYXKAIIIYI cpely NPH OCTbIBAHHH
OeTOHa B CTaHUHMOHAPHOM TeIJIOBOM IOTOKe M NOTepb TelnJjla Ha Harpes
onaJybky H apmatypbl. PacueToM yuyHTLIBA€TCH TaKyXe H3MeHeHHe
TepMHYECKOro COINpoOTHBJEHHA oNnaJyOKH B 3aBUCHMOCTH OT CKOpPOCTH
BeTpa.



3.5. B npunoxeuuu 2 npuBeleH TaOJHUYHLIK MeTOJL pacyeTa
TEMIIEPATYPHOTO peXXHMa GeTOHHBIX H XKeJe300eTOHHbIX H3JeJHH,
BLINOJIHEHHbIH Ha DBM no metony B.C.JlykbsHosa (BHUITHTensonpoekr).

Pelnnenne 3agayu 3akamyaeTcsl B OTHICKaHHUU IO U3BECTHBLIM HayaJibHbIM
ycJ0BHAM (BHAY M Mapke GeToHa, MapKe M PacXoly LemeHTa Ha 1 M’
6eToHa, HayaJbHOH TeMIlepaType OeTOHa H TeMIlepaType Hapy>KHOTO
BO3AYyXa M Tpe6yeMoHl K MOMeHTY pachajy6KH NnpoyHocTH 6eToHa)
HEe06XOAMMOro TEPMHUYECKOro COMNPOTHBJEHHS onanyOKH, KOHeUHOH
TeMrepaTyphbl 6eTOHa ¥ BpeMeHH OKOHUaHUS BbIIepXKHBAHH KOHCTPYKLUHH.

[To BenMuuHe BbLIGPAHHOrO TEPMHUUYECKOTO CONPOTHUBJEHHA ONaayOKH
BbINOJIHAETCH BblIOOP KOHCTPYKLUHH ONajyOKH H pacyeT TOJILUMHBI CJOEB
TEIVIOU30JSIUMU. B TeX cayuyasx, KOrla KOHCTPYKUUSA onajyOKH 3ajaHa,
rno TabauuaM MoxxeT ObITh Nofo6paHa HeoOXoauMas BeJHYHHA HayaJbHOH
TeMreparypbl 6eTOHA, a TakKe BpeMs OKOHUaHHS BbiepKHUBaHUSA OeTOHA
U151 TIONIYYeHHSI UM COOTBETCTBYKOULeH BeJJHUHHbI NTPOYHOCTH.

3.6. [Ipu mpoBegeHHH pacyeTOB MJIUTEJNbHOCTH OCThLIBAHHS OETOHOB
TepMHUYECKOe CONPOTHUBJIEHHE YKDHLITHS NTOBEepXHOCTEeH 6e3 onasyoKH cielyer
[IPUHUMATb PaBHBLIM TePMHUECKOMY CONPOTHUBJIEHHIO ONasyOoKH H H30JISLHUH.

YTI/I0Bbie BBICTYNAWOIWe YacTH, MeTaJJIHYeCKHe 3aKJjajHble JeTaly H
ApYrHe 3JieMeHThl, OCThiBalollie ObiCTpee OCHOBHOM YacTH KOHCTPYKIUWH,
HeOOXOIUMO YTeNJsATh JOTOJHUTENbHO AN olecleyeHUs] OAUHAKOBBIX
YCJAOBHUH OCTHIBAHHA BCEH KOHCTPYKUHH. lepMHUecKoe CONpPOTHBJEHHE
TEIJIOBOH M30JSILIUH 3THX 3JEeMEeHTOB JOJKHO OblTh B ABa pa3a Bhlile,
yeM TepMUUeCKOoe COIMpPOTHBJAEHHE ONaJyOKH ¢ H30MfALHEH.

3.7. Ilpu pazpaboTke npoekTa NPOU3BOACTBA PaboT, KOrja B 3aJaHHU
yKa3aHa Mapka 6eTOHa, HO He yKa3aH pacXol LeMeHTa, NIOCJeAHHH MOXeT
ObITb NPHHAIT OPHEHTHPOBOYHO M0 1 HIIOBLIM HOPMaM pacxoja LieMeHTa B
OeToHe cOOpHBLIX GETOHHBIX M XKeJe300€TOHHBIX HM3JeJJUH MacCOBOro
npouasonctea” (CH 386-86).

3.8. PacyeT BbinepXHBaHHA 0eTOHa cjelyeT BeCTH A0 TeMIepaTyphl
ocTbiBaHHs1 +5°C.
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4. TIPUTOTOBJIEHUE U TPAHCITOPTUPOBAHUE
BETOHHONMU CMECHU

4.1. TlpuroTtoBJeHHe 6GEeTOHHbLIX CMeCeW C MPOTHBOMOPO3HBLIMH
no6aBKaMH MOXXET BECTHCb B XOJIOJHOM TNOMeLIeHUU NpH COOJIOAEHHH
CelYIOLIHUX YCJIOBUH:

3afpellaeTcs NMPUMeHATb CMep3luHecs 3aloJHUTeNH;

TeMIlepaTypa COCTABJIAIOILIMX NIPHHUMAETCH B 3aBUCMMOCTH OT BHIA H
NIO3UPOBKU 100aBKH, YCJIOBUH TPAHCIIOPTUPOBAHUS U 00/1aCTH NPHMEHEHHS
6eTOHHOH CMeCH;

NPU MCIOJb30BAaHHUH NONOTPETbIX COCTaBJASAILWIHMUX TeXHOJOrug
MPHroTOBJieHHS! GETOHHON CMecH He OT/HYaeTcsi OT OOLIUHON (BOAHDBIN
pacTBOp N0GaBKH BBOAAT BMecTe ¢ BOJON 3aTBOPEHHS);

MPU BBLINOJHEHHUU paboT ¢ XOJOAHBIMH MaTepHallaMH NpeaNnoyTHTeJeH
CJAENYVIOIHUH TOPSIAOK NPHUroToBJAeHHsI GETOHHOH CMecCH: CHauyaJja B
3anoJiHuTe U (111e6GeHb, TeCoK) BBOAAT PacTBOP NPOTHBOMOPO3HOH 106aBKH
paboyeH KOHUEHTpPAalLHH M TMocje UX IepeMellMBaHHWS B TeyeHue 1,5-2
MHH. 3arpy»aloT LieMeHT ¢ NOoCJAeAYyIOUUM NepeMellWBaHHEM B TeueHUe
4-5 MHH.

4.2. Ilpu npurotoBseHUH GETOHHOH CMeCH AJS YKJAAAKH B CTHIKH
cJielyeT BHECTH NONIPaBKY Ha OCThiBaHKWe 6€TOHHOH CMECH B 30HE KOHTAKTa
KOHCTPYKLMH ( IOBBICHB TeMmepaTypy COCTaBJSIOIUHX GeTOHHON CMecH,
H3MEHUB BHJ ¥ A03HPOBKY N06aBKH).

4.3. B cayyae KOPOTKHX CpPOKOB CXBaTblBAHHf LEeMeHTa C
IIPOTUBOMOPO3HOH JN00aBKOM M HebosbuiMX o06beMOB OGeTOHHOM CMeCH
(HanpuMep, ]S CTHIKOB) lieJecoo6pa3Ho NPHMEHATh pasfiebHblil cnocob
[IPDUTOTOBJEHHS. CYXYIO CMeCh U3 LieMeHTa, NnecKa H llebHa A0CTaBAdIoT
Ha CTPOHTEJbHYIO IJIOUaAKYy M TaM TOTOBAT NYyTEeM CMeLUHBaHHSA C
pacTBOpoM [06aBKH paboyel KOHUEHTpaUuH (repeMellBaHue B TeYeHHe
3-3,5 MHH.).

4.4. TpaHcnopTHpoBaHHe GETOHHBIX CMeCeH C MPOTHMOPO3HLIMH
Jo0aBKaMH MOXXHO OCYLUeCTBJSITh 6e3 yTellJleHHUs,, HO € 00si3aTesIbHOU
3alLHTOH OT aTMOC(EpPHLIX 0CaJKOB U HaJeleH.
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4.5. TemnepaTtypa GeTOHHOH CMeCH B MOMEHT €€ YKJAZKH MOXeT
ObITb Pa3JHYHOM B 3aBUCHUMOCTH OT INPHUHATOU TeXHOJOTHH pabdor,
KOHUEeHTpalUHUd U BHAA [N06aBKH, OAHAaKO MHHHMaJ/]bHasf TeMiepaTypa
JI0JIXKHa GbITb He MeHee YeM Ha O TpajycoB Bhlllle TeMIepaTypbl 3aMep3aHus
BOAHOro pacTBopa A00aBKH.

4.6. I'lpy npuroToBJeHHU OETOHHLIX cMeced 6e3 NPOTUBOMOPO3HLIX
100aBOK M BblaepKHUBaHHUHU OeTOHA No MeTOLY Tepmoca 6eTOHHas CMecCh
NI0JI’KHA TOTOBUTLCS B 6€ TOHOCMECHTEJIbHbIX YCTaHOBKAX, pacnoJiaraloluxcs
B OTanJuBaeMOM IIOMelleHHH, ¢ HCIOJNb30BAaHUEM IOLOTPeThX
3aloJIHUTeJied H BOJbI, TeMIlepaTypa KOTODPLIX JoJ»KHa o6ecneyuBarTh
nosydyeHue ©OeTOHHOH CMeCH YCTAHOBJEHHOH pacuyeTHOM TeMIlepaTyphl.
Hanbonpmag ponycruMas Temneparypa O€TOHHOH CMeCH MU ee
COCTABJISIIOLUX NIPY 3arpy3Ke H 110 BblXORe U3 OeTOHOCMeCHUTe S NpHBeeHa

B TadJj. 9.
Tabauua 9

Haunboabuiasg ponycruMas temnepatypa OeTOHHOH CMeCH H ee
COCTABJISIOLLUX NIPH 3arpy3ke U MO BbIXolle U3 6ETOHOCMECHTEJIS

Bz eMeHTa Haubonblas nonyctumas teMmnepatypa,’C
BOAb! 3anonHuTeN el |6 e TOHH OM
CMeCH

[lopTanaHLlUEeMeHT U 11JaKONOPTAaH-
nemeHT Mapku 400 u Brie 40 30

TpancnoptupoBaHve OeTOHHOW CMECH JOJXKHO IIPOH3BOAMTHLCS B
yTeNJeHHOU U YKPLITOH TPAaHCIOPTHOU Tape, NpeoXpaHsolIeH ee B NYTH
OT OCTBbIBAHHUSl U NONAJAaHHA aTMOC(EpPHbIX OCaJKOB.

5. YRIIAJKA BETOHHOM CMECH

0.1. Tlepen yknapko# GeTOHHOH cMeCH HeOOXOIWMO YNAaJHTb CHEr M
HaJlellb C pPaHee YJIOXXeHHOro 6eTOHa, onanybKH U apMaTypbl (MeXxaHHYecKH,
C)KaTbIM BO3AYXOM U T.n.). [IoAroTOBJEHHYI0O K 6eTOHHPOBAHHI
KOHCTPYKUHIO 10 YKJAAKH 6eTOHA HeOOXOAHMO YKPbITb OT aTMocChepHbIX
OCaJKOB.



5.2. TToBepxHOCTb CBeXeyJoXXeHHOro 6eToHa BO H3beKaHHe NOTepH
BJard HJH TOBLILIEHHOIO YBJIaXXHEHHS 3a CUET 0CajiIkoB HeoOXOAHMO
VKpbIBaTb cJloeM FHAPOM30JSILMOHHOTO MaTepHana (MoJH3THJAEHOBAS
naeHKa, Npope3HHeHHast TKaHb, py6epoua H Ap.).

5.3. YKnanKy GeTOHHOH cMecH cJelyeT BeCTH HenpepbiBHO. B cayuae
BO3HHKHOBEHHS TnepepbiBOB B OeTOHMPOBAHMM NOBEPXHOCTL OeTOHA
HeoOXONHMO YKpbIBaTb H YTENJATh, @ IPH HEOOXOAUMOCTH — 000rpeBaTth.
[Ipu cHeronagax ¥ CHJIbHOM BeTpe 6eTOHHpPOBaHUe NPOU3BOISAT B JIEKHX
TenJisKax.

0.4. YKaagka Ccaenylouero cjog OeTOHHOM CMeCH AoIyckKaeTcs [0
HayaJla CXBaTbiBaHHA OeTOHa NpeAblAyLIEro cJosi, NPOAOJKHTEJbHOCTh
nepepbiBa MeXXJy YKJIaIKOH CMeXHbIX cjioeB 6e3 o6pa3oBaHus paboyero
[lIBA YCTaHaBJHBaeTCH CTPOHTeNbHOM JabopaTopuHel. BepXHUH ypoBeHb
yJ0XeHHOH OGeTOHHOH cMeCH Ho/KeH Obith Ha 50-70 MM HuXe Bepxa

[IIUTOB OrajyOKH.
0.0. IToBepxHocTh 6eTOHA, He 3alylIeHHas Onany6KoHl, Ao/XKHa ObITh

VKpbITa, UTOOBI He BBIMOpaKHMBaJsach BJlara; BhliepXXHBaHHe MNMOoJ YKPhITHEM

JOJIXKHO NPOJOJIXKATLCA 0 IToNydeHHs] 6€TOHOM NPOYHOCTH, YKa3aHHOH B
[1T1P.

6. KOHTPOJIb 3A IIPOU3BOJACTBOM PABOT
N RAYECTBOM BETOHA

6.1. Kontposab 3a KaueCTBOM NPOU3BOACTBA GETOHHKEIX padoT AOJKeH
OCYLIECTBJSATLCH CHCTEMaTHUECKH Ha BCeX 3Tanax U oTBeyaTh TpEGOBaHHSIM
CHull 3.03.01-87 "Hecyiuse M orpakpamliHe KOHCTPYKIHHU .

6.2. KauecTBo HMCXOAHBIX MaTepHaJsoOB AOJXKHO COOTBETCTBOBATD
peKoMeHaaUMsM pasfiena 2 "Tpe6oBaHWf K MaTepHajaM”... HACTOSIIHUX
peKOMeHIalUMuu.

6.3. CocTaB 6eTOHa CJeflyeT YTOUHUTb NPH U3MEHEHHH TpeATpUSTHS-
TIOCTaBUIMKAa HCXOAHBIX MaTepHalloB.

0.4. KoHTposb 32 KayeCTBOM NPOTHBOMODO3HBIX N00aBOK COCTOMT B
[poBepKe MJAOTHOCTH KOHUEHTPHPOBAaHHBIX U paboyHX pacTBOPOB, KOTOpas
npousBoauTes B cooTBeTcTBUH ¢ BCH 46-96 1 BCH 3-89 (em. n. 2.12.).
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6.5. Ilpu KoHTpoJe NpUroToBJeHHUss GeTOHHOHM CMeCH caelyeT
onpenenaTh:

YUCTOTY 32aNOJHHTEJeH U OTCYTCTBHe B HHUX HajleleH U CMep3lIHXCH
KoMbeB (npy paGoTe Ha XOJIOAHBIX 3aNOJHHUTEJSX);

TeMIlepaTypy nojporpeBa BOAb HJAH pabouyero pacrtBopa
[IPOTUBOMOPO3HBIX J00aBOK;

COOTBETCTBHE K0AU4eCTREA BBOAMMOHM NOOABKH TeMIlepaType HapyXHOro
BO3IyXa WJAM OXKHIAaeMOH cpelHed pacuyeTHOH TtemnepaTtype OeTOHa 3a
epyoj BbljepXKHUBaHUS;

NIPaBUJbHOCTb JO3UPOBKU MaTepHanoB, COCTaBJSIOUWINX OETOH;

JIOCTAaTOYHOCTL NepeMeliuBaHUsl OETOHHOH CMeCH ¥ OTCYTCTBHE B HeH

KOMbeB IeCKa;

COOTBETCTBHE TeMIlepaTyphl U NIOABHKHOCTH GeTOHHOM CMeCH 3aJaHHBIM
BeJIMUKHAM NPH BbIXoAe U3 OeTOHOMELIAJKU.

6.6. KonTposb 3a KauecTBOM TIpH TPAHCIOPTHPOBAHUH H YKJaIKe
O6eTOHHOM CMeCH, a TaK)Xe BbIAEPKHBAHUH OeTOHA BKJIOYaAeT:

NpOBEPKY MNOATOTOBKH OCHOBAHUS: OTCYTCTBUE CHera U HajielH Ha
onajsy6Ke, apmMaType U paHee yJaoxXeHHOM OeToHe;

U3MepeHHe TeMNnepaTypbl Hapy»KHOro BO3lyXa U OETOHHOH CMeCH TMpH
BLI'PY3Ke U3 TPAHCIIOPTHOH Tapbl, YKAajAKe H YIJIOTHEHUH OeToHa;

IIPOBEPKY NOABMKHOCTY OETOHHOH CMeCH Ha MecTe YKJALKH;

HaOMIOneHHe 33 TWATEJNbHOCTbI0O YKJAaAKH OCTOHHOH CMEeCH H ee
YIJIOTHEHHUEM NIpH 0€TOHHPOBAHUHN KOHCTPYKUHKH, a TAKXKe 33 COXPaHHOCTBIO
VKPBITHSI B TeueHHe BCero Iepuoaa BhiAepXHBaHUSI 6ETOHA;

coOJloleHHe NPUHATOrO TEeMIEePaTyYPHOro peXHMa BLIAEPKHUBAHUS
6eTOHa C H3MepeHHeM TeMNepaTyphl 6eToHa B KOHTPOJIbHOH Toyke (CM. .
1.11) He pexe 3-X pa3 B CYTKH;

KOHTPOJIb NMpoyHOCTH 6GeToHa mo obpasuam — Kyb6am 10x10x10 cm,
M3TOTOBJIEHHBIM Yy MecTa YKJaIKH O6eTOHa M BblAEePKAHHbLIM B OAUHAKOBLIX
YCJIOBUSAIX C KOHCTPYKUMeR — 6 KyOoB W B HOPMaJjIbHbIX YCJOBHSIX, AJNS
onpefenenus ¢aktHyeckoit Mapku Getona (R,) — 3 xy6a ( oGpasupl
oT6upaloTes oT Kaxawx 00 M° ynoxKeHHoro 6eToHa oHOro cocTaBa, HO He
pexe 1 pasa B O CYTOK, a TaKxe IpH pe3KOM H3MeHEHUH TeMMepaTyphl

BO3JlyXa.
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6.7. KonTpoJsb npouHocTH 6eToHa 1o o6pasuaM JOJIKeH OCYLIECTBJAThCS
no [OCT 10180-90 "Betonn. MeTtoan ofpefesieHUs NPOYHOCTH MO
KoHTposbHbIM o6pasuaM” u TOCT 18105.2-86 "bertoHbl. [IpaBuia KoHTpos
MIPOYHOCTH Ha CXKaTHe IS MOHOJUTHbIX KOHCTPYKUKH .

6.8. KOHTpo/ib NMPOUHOCTH 6eTOHAa HenocpeiCTBEHHO B KOHCTPYKLMH
JIOJI2KEH TPOMU3BOAHUTBLCS BLIOOPOUHO JHOO MeToJaMM Hepaspylualollero
KOHTpPOJA, JH6O HCNbITaHHEM BbICBEPJEeHHbIX KepHOB (B OTTasiBleM
GeToHe).

6.9. McnbiTanHs Ha BOJOHENPOHHLIAEeMOCTb H MOPO30CTONKOCTb JOJIXKHb

npousBoauthea no 'OCT 12730.0-84* u I'OCT 10060.4-95.

6.10. PeayabtaTel KoHTposasi KayectBa OeToHA, GETOHHBIX H
XKeJsie300eTOHHBIX paboT 3aHocAaTcs B 2KypHan GeTOHHbIX paboT .

7. TPEBOBAHHUA BE3OIIACHOCTU

7.1. Tlpu npoussonctee GeTOHHLIX paboOT B 3UMHHUX YCJOBHUAX
Heob6xoauMo cobaionath TpeboBanus paspena II raasel CHuHII III-4-80*
"Texuuka 6esonacHocTH B cTpoutenbctBe , [OCT 12.1.013-78 "[IpaBuna
TeXHHKH 6€30MNacHOCTH IpH 3KCIJyaTallMd 3JeKTPOYCTAaHOBOK , a TaKXe
IMOJIOKEHHA NTaHHOrO pasfera.

7.2. TIpornBOMOpO3Hble NO0GaBKM — HUTPUT HATPHS H HHUTpoJAN =
fNIOBHTbIe BelllecTBa. IlonajgaHue 3THX N00aBOK B OpraHW3M ueJsiOBeKa
y>ke yepe3d 10-15 MHH. NMpHUBOAHT K OTpaBJeHHIO, XapaKTepHbIMH
IpH3HaKaMH KOTOPOTro AIBJASIIOTCA ¢a1ab0CTh, TOLIHOTA, TOJIOBOKPYXKEHHE,
yXyIlleHHe 3peHus, NNIOCHHeHHe KOHYMKOB IajiblieB PYK M HOT, a TaKxke
KOHYHKa Hoca.

IIpy oTpaBJsieHHH mocTpajaBLlero cjieflyeT HeMeAJeHHO 3BaKyHpOBaTh
B OJIM2KaHILLIHH NYHKT MeAMLIMHCKOH NOMOILH HJH BbI3BaTb CKOPYIO NTOMOLLb.
1o NpUOLITHS MeAUUMHCKON NMOMOWM cleayeT NOJOXKKUTh ToCTpafaBllero
B XOpPOLLO ITpOBeTpUBaeMoe NoMellleHHe U JaTh BBINUTL 2-3 cTaKkaHa YUCTOH
(Ges conbi) BOAbl, XKeNaTeqbHO KOMHaTHON TeMmnepaTypbl, HO He GoJee
25°C. Ecau nocne 3aToro He NMOSIBUTCA PBOTA, ee Hajo0 BLI3BATh
HCKYCCTBEHHO, Ha*KuMas JBYMS NaJbUaMH Ha KOpeHb fI3bIKaA.
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7.3. Tlpu TpaHCnOpTHpPOBaHHHU, XpaHeHHH U padoTe ¢
NMPOTUBOMOPO3HBIMH J00aBKaMH MAOJKHbLI coba10haThbesd ciaeaylouiHe
TpeboBaHUsl 6e30MaCHOCTH:

a) JIMLa, 3aHATble IPUrOTOBJEHHUEM BOIHLIX PACTBOPOB N06ABOK, JOMKHbI
ObITh CHaOXeHbl ClelOoldeJIO0H H3 BOAOOTTaJKHUBAKUIEeHW TKaHH,
yTeNJIeHHbIMH PEe3HHOBBIMH CanoraMH, pykKaBHlLlaMH, 3alUUTHBIMH OYKaMw
U pecnupaTopamy,

6) 10 OKOHYaHMH paboThl ¢ 106aBKaMH Heo6XOAMMO CHATb ¢ ce6a Bce
CpeACTBAa WHAMBHIYAJNbHOH 3allUThl H TLIATEJNLHO BBLIMBITH JHUO H PYKH;

B) NIPH MonaflaHuy N06aBOK Ha KOXY HX cJelyeT TUIaTeJbHO CMEITh
BOJIOU;

r) nyla A0JXKHa NPHHHUMAThCSl B CNEUHaJbHO OTBEAEHHBIX A/ 3TOrO
MecTax, lepej NpHeMOM NUIUM U KypeHHeM HeOOXOAUMO TILATEJNEHO BhIMbITh

PYKH H JIHLO.
7.4. VIn)KeHepHO-TeXHUUECKUHN NepcoHan U padouue NOJKHbI NIPOUTH

HHCTPYKTaX 110 OXpaHe Tpyda H NpaBHJaM TeXHUKH 0e30MacHOCTH INPH
paboTe ¢ JobOaBKaMH.

7.5. K pa6oTte ¢ no6aBKaMH He AONyCKaloTcs JMUA MoJioxe 18 JeT, a
TaKXe JIHLa C NOBPeXNeHHSIMH KOXXHOTO NMOKpoBa (ccalMHbl, OXKOTH,
llapanuHbl, pasfpa’keHus) U MOPaKeHHAMH BeK U IJ1as.

7.6. IlpoTHBOMOpO3Hble JOOABKH cleayeT XPaHUTh B 3aBOJCKOH Tape ¢
COOTBETCTBYIOUIeH MapKHpoBKoH. CKJaanbl Aisl XpaHeHHUs A06aBOK
HeoOXONMMO pasMellaTbh B OTIAEJbHO CTOSUIMX 34aHUSAX HJAU HA
OTTFOPOXKEHHBIX IJIOWAAKAX.

7.7. 3anpelwiaeTcs XpaHeHHe N006aBOK B OJHOM IIOMEIUIEHHH C
JIETKOBOCIJIAMEHAIUWHMHUCA Ta3aMH U XKUAKOCTAMH, OpTaHHYECKHMH
BelllecTBaMH (JepeBO, XJOIOK, COJIOMa), rOPIOYUMH MaTepHaJaMH,
BellleCTBAMH Ha CIIUPTOBOH OCHOBE, paiHOAaKTHUBHBIMM, a TakKXXe e€NKHMH,
KOPPO3HOHHO arpecCHBHLIMH M B3pbIBYAThHIMH BelleCTBaMH.

7.8. JIvuo, Bhipaollee no6aBKH €O CKalala, AOJJKHO NpeaylnpeluTh
monyyaTesl O TOKCHYECKHX CBOMCTBaX A00aBOK, a MoJiyyaTedb AOJXKEH
pacnucatbcd 00 3TOM B ClelHaJjbHOM JKYpHaJe.
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7.9. Ha cknanax no6aBok ansi npefoTBpalleHHs Toxapa 3anpeljaeTcs
KypeHue U NpHMeHeHHe OTKPLITOrO OrHf, HCKJAKUdeTCHd BO3MOXXHOCTb
KOPOTKHX 3aMblKaHHH M HCKPeHHH B 3JeKTpoobopyaoBaHHH. CKaambl
JNOJXKHBI ObITb 000pYAOBaHbl NPOTHBONOXKAPHLIMH CpelCTBaMH.

7.10. BonHble pacTBOpb! N06aBOK AOJMXKHbI IPUTOTOBJSITLCS C TOMOLUIBIO
MeXaHH3HPOBaHHBIX YCTAHOBOK WM APYroro 060pyA0BaHUs, HCKAKUAOLIEro
nepeMeluMBaHue BPYUHYIO. IIoMelleHHs1. B KOTOPLIX FOTOBSAITCSA BOAHbIE
pacTBOpbl [J00aBOK, NOJIKHBI OblTh o6ecneyeHbl MPUTOYHO-BBITSXKHOH
BeHTUAsAUHeH ¢ 10-10-KpaTHbIM Bo3ayxooOMmeHOM, a JabopaTOpHH,
yCcTaHaB/JHBaoUMe KOHLUEeHTpalHio (MI0THOCTL) pacTBOpoB M06aBOK,
HeoOX0AMMO 000pYAOBaTh BHITSXKHBIMH LIKahaMH.

7.11. IlonaBaTb BoiHble pacTBOpB! A06aBOK B pacxolHble eMKOCTH H
O6eTOHOCMECHTeJIM pPeKOMeHIyeTcsl II0 TpPyOOINpOBOAY CAMOTEKOM HJIH C
[TOMOLIbIO Hacoca, a NepeHOCUTh BPYUHYIO — B 3aKpbIBaloUIHXxcsA 0aykax,
HaTloJHEeHHLIX He 6oJiee yeM Ha 3 /4.

7.12. He ponyckaeTcsl H3-3a ONacHOTrO AJisi 3J0POBbS JIOAEH BbiAeJeHUS
ra3oB TNpPUTrOTOBJEHHE CMeCH BOIHOIO pacTBOpa HUTPUTA HaTpHUA H
TEXHHUYECKOro JHTrHoCyJqbOHAaTa B TOM cJaydae, e€CJH pacTBOpH
IIPHMEHSAIOTCS B KOHLUEHTPUPOBAHHOM BUE, B ropsiyeM COCTOSIHUU U eCJIH
NepBbLIM pacTBOpPSieMbIM KOMIIOHEHTOM $fBJSETCS TeXHHUYEeCKHUH
JUI'HOCYJIb)OHAT, @ He HUTPUT HATPHS.

7.13. Henb3s monyckaTh cMellliBaHHe BOAHBIX PacTBOPOB J06aBOK C
KHCJO0TaMH H COJIAMH, HMEIOILYMHY KUCAYIO peaklHio, TaK KaK 3TO BelleT K
pasjioXXKeHHIo J00aBOK ¢ BblleJieHHeM ra3oo0pa3HblX NMPOAYKTOB, B TOM
yucae otpaBasomux rasos NO u NO,. IlpeneasHo ponycrtumas
KOHLIEHTpaALHA OKCHJOB asoTa B nepecuete Ha NO, B pabGouel 30HE
cocTaBasieT 5 mz/ M.
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8. OXPAHA OKPYIKAIOIHEW CPEJBI

8.1. OcHoBHble TexHOJOrHYecKHe npouecchbl NPH H3rOTOBJNEHHY
MOHOJUTHBIX 2eJe300eTOHHbIX KOHCTPYKUHH C NpPHMeHeHHEeM
MPOTUBOMOpPO3HbIX J00O2aBOK ABASAITCSA 3KOJOFHYECKH UYHCTHM
MPOU3BOACTBOM IIPH YCJOBUHU coOJI0AeHHSI TPeOOBaHHH 110 XPaHEHHIO
HUTPUTa HATpPHUA H HHUTpoOIana ( npeajaraeMblX B "PexoMmenganuax..."
NPOTHBOMOPO3HBIX J0GABOK).

8.2. HUTpHUT HaTpusa U HUTpoAan — SAN0BHUTHIE BelllecTBa. XpaHeHHe UX
JOJ2KHO OCYLUECTBJSTHCA B 3aBOACKOHM Tape Ha CKJajax B OTHENbHO
CTOSILIUX 3AaHUAX HJH Ha CrelHabHO OTrOpOXKEeHHbIX IJIOLafKaX.

8.3. He pmonyckaeTcsi ciMB BOAHBIX pacTBOPOB A003BOK B BOAOEMEI
CAHUTApPHO-OBLITOBOI'O Ha3Ha4YeHHUS U XpaHeHHe KPHUCTANJIHYECKOTO U
HecJle)XXUBaloUlerocss HUTpUTa HaTpUs B OTBaJax Ha 3emJe.
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[Tpunoxenue I
PACYET MPOAOJDKUTENBHOCTU OCTHIBAHUS BETOHA
B KOHCTPYKLIMU U [MTPOYHOCTb BETOHA K MOMEHTY
ErO OCTbIBAHUSA IO 3AIAHHOWM TEMIIEPATYPDI

[TpononxKHTeNbHOCTb OCThIBanUs OeToHa onpepessieTcs no GopmyJe:

— CY(J[{SH N tGK) + qu
TS TRME, ) ©)

rne: T — NPOJAOJXKHUTeJIbHOCTh OCThIBaHUSA OeToHa, U,
¢ — YAeJbHAf TennoeMkocTb 6eTona, Kk / kr.0C;
v — o6beMHasi Macca GeTOHa, Kr/ M>;

t, — HayanbHas TeMnepaTtypa OETOHHOHW CMeCH nepej YKJIaAKOH

B KOHCTPYKLHIO °C;

t,, — KOHeuHas TeMmepaTypa 6eTOHa, 10 KOTOPOH OCYIIECTBASETCA

pacyeT IPOJOJKHTEJNbHOCTH OCThiBaHus, °C;
( — TelJioBblgeJeHHe | Kr LieMeHTa 3a BpeMs OCThIBaHUSA OGeToHa,

KJXK;

L1 — pacxon ueMeHTa Ha 1 M° 6eToHa, Kr;
K — KoaddhHLUHeHT Tenjonepeaay onaay6kH, Br/m? - °C;
M_-— wMoly/ib NOBePXHOCTH OCTbIBaeMOM KOHCTPYKLHH , M™';

tﬁc%— cpe/lHee 3HaueHHe TeMIlepaTypbl OeTOHa 3a BpeMs
OCTHIBaHHA, C:

t — TemmnepaTypa Hapy»XHOro Bosnyxa,’C.

15 IpoBeieHUA pacuyeTa HeO6XOIAUME! ClelyIoliHe HCXOAHbIe JaHHbIE:
pa3Mepbl KOHCTPYKLHH, pacXoi cTaJd Ha 1 m® 6eToHa, BUA H MapkKa
6eTOHa, BHUJ W aKTHBHOCTL lieMeHTa M ero pacxoa Ha 1 M° GetoHa,
TeMIlepaTypa Hapy>XHOro Bosnyxa, CKOPocTb BeTpa, HayaJibHas TeMIlepaTypa
O0eTOHa ¥ KOHCTPYKUMSA OnajyOKH.

[locnenoBsaTesbHOCTL pacyeTa COCTOMT B CAeAYIOLIEM:

onpenensiloTcss o6beM 6eTOHA B KOHCTPYKLUH

V=hBL.: (1)
I[IOJIHA S HOBEPXHOCTb OXJa>XJ1eHHH KOHCTPYKU,PIH
F=2(hB+BL+hL): (2)

rie: h,B v L — cooTBeTcTBEeHHO TOJIUMHA, LIMPHHA H AJIHHA

OETOHHPYEMOH KOHCTPYKUHH, M; 94



MOAYJlb TOBEPXHOCTH KOHCTPYKLIMU

HauaJlhHaa TeMlepatypa OGeTOHa ¢ yyeTOM HarpeBa apMaTyphl:

cyt, +C:P1ta

Uoe = “CIFCP 4
6H 'Y+ 1y ( )
rje. Cu Cl — VYACJbHAH TEIIJIOEMKOCTD 6eToHa U dPMaTyphl,

kI / kr «°C:

P, — pacxon apMatyphl, Kr/m®.

Ilo rpaduky HapacTaHHs IPOYHOCTH OeTOHa NPU PA3HLIX
remnepatypax (puc.2-7) wnu taéa. 10-15 HaxomaT cpeqHO0
TeMnepatypy ero TBepAeHus (i, ), NPH KOTOPOH MOXHO NONYYHTD

Tpe6yeMylo BeJJMUMHY MPOYHOCTH 3a 3ajaHHOoe BpeMms (T).

s cOGIIOIeHUA 3TOr0 YCAOBHA onpeaesiioT (OpHEeHTHPOBOYHO)
115 BEIOPaHHOH IpenBapuTesibHO 1o Tabja. 16 KoHCTpyKUMM onany6bku
Koscpq)mmem ee TeJjonepeladyu 1o QopmyJie,

[15— 6“ _tt) 35 ). )

O6.sacTb npHUMeHeHHs 3TOH (QOpPMYJibl OFPaHHYMBAETCS YCJIOBHEM:

t —t
—=2—"- > 0,625. (7)
6H B

YAeJbHBIH TENJOBOH NOTOK Yepe3 onanyoky onpenensioT Io
dopmy.ie:
g=K(t, —1) (8)

Kos(ppuuueHT Tem100TAAYH ONajyOKX KOHBEKLHEH O,  ONpefeJsioT
1o rpaguky pHuc. 3.

3alaBasch TeMIepaTypol Ha Hapy>XHOH NOBEePXHOCTH ONanybkH t |
OJIM3KOH K TeMIlepaType Hapy»KHOro BO3[yXa, ONpellefisioT K03 dOHULIMEHT
TENJIOOTIauyu H3Jy4YeHUeM MO (opMyJe:
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. [(t‘ﬂ+273) (t+273 )]

@, =t =TI o M0 —= - (9

roe: | — Koo PUUUEHT U3NYUeHHs MaTepHaJa onanyOKH, NpHHHMaeTCH
10 AaHHbIM COOTBETCTBYIOINMX CNPaBOYHHUKOB MaM Nno Taba. 17.

Hus BbiGpaHHOro THNa onanayOkKH YTOUHSIOT TeMIlepaTypy Ha ee
Hapy2KHOH NMOBEPXHOCTH 1o GopMy.e:

o=t g (10)

oil B aﬂ_i_ a
K

[TonyyenHoe sHaueHHe t*  NOMXKHO YLOBJIETBOPATbL YCJOBHIO:

tf —t
on on_ x 100% < +5%. (11)
e Jo & 5%

Ecnn pacxoxiaeHne Mexxly 3alaHHOH M pacueTHOH TeMIlepaTypaMH Ha
Hapy2KHOH 1T0BEPXHOCTH onalyoku 6ynet 6osee 5%, To pacuer caenyer
[TIOBTOPHTD NPH APYIHX 3aaBaeMblX 3HaueHHSX TeMIlepaTyp Ha Hapy»KHOH
ITOBEPXHOCTH OlaJyOKH.

OnpenensiloT CPpeAHIOI0 TeMNepaTypy HarpeBa onajyOKH B HayaJbHbIM
MOMEHT OCTBIBAHHA KOHCTDPYKLHHU:

t + t¥

— OH on
th = _on (12)

OnpenessiioT TemJo, pacXofyeMoe Ha HarpeB onajaybkH, ro gopmyJe:

Q =(tr —t)£ CFay. , (13)

i=1 1 1 i

roe: C, F, 85, Y. — COOTBETCTBEHHO YyAeJbHas TellJIOEMKOCTb, IJ10Lalb,
TOJIIIMHa H o0beMHas Macca MaTtepHaJsa onalyobxH.

YTOUHSAIOT TeMIlepaTypy 6eTOHa K HauaJly OCThIBAHHSl KOHCTPYKLHH C
y4eTOM IOTepb TeNJla, pacXOAyeMOro Ha HarpeB apMaTyphl H onanyOKu:

C Vi, +CPvt—

Vo c—ﬁ—c—pa—ﬂztj:jaj—— (14).



3HayeHHe Ko3ddHLUHEeHTa Teraonepenadyd onajyobKH yTOYHAIOT IO
dbopmyJie:

W

. _Cy 6 ('t ~t)
K="! |15-\_6p & — 37H. (15)
M 1 [ t, —t 5]

Ecau npoBedeHHbIH pacyeT NIOKA3bIBAET, YTO NPHUHATHIH BHUA ONanyOKH
He COOTBETCTBYET HeOOXOAMMEBEIM TpeOGOBaHHAM IO KO3(P(PHUHEHTY
Termyionepenaur (cM. tabJ. 16), To TOJNILHMHY TEMIOH3ONSAUMH K IPUHATOMY
TUIY onaJjyOKH YTOYHSIOT PAcUeTOM.

YUHUTBIBASA, YTO C MNMOBbLILUEHHWEM TeMmnepaTypbl TelJONPOBOAHOCTD
MaTepHaJiOB MeHsIeTCsl, TO COIvVIacHO aMnupHueckoHd ¢opmyJe O.E. Biacosa
TeIJIONIPOBOJHOCTb MaTepHaJoB A, COCTABJSAIOLIMX KOHCTPYKLHIO onanyOKH,
HarpeTbiX Jo t , onpenessioT no gopmy.Je:

A= A (14+0,0025 t* ), (16)
rne A — Ko3Q¢HLUHEHT TeJONpPOBOAHOCTH MaTepHaJoB OnaJjyOKH
npu 0°C, npuHHMaeMsblil 10 CIpaBOYHLIM MaTepHajaM WU ollpeeJisieMblH
OIBITHBIM MYTEM.

TosmuHy TensonsodsuHoHHoro cjof (yTenaurtens) omanyGku

ONpeaeJfIoT Mo opMy.ie:

8,20 [ - (o #2301 1)

rae: A, H A~ Koa(p}HUHEHT TeNJOoNpOBOJHOCTH COOTBETCTBEHHO
TEIVIOU30JIALIMA ¥ COCTaBJSAIOUIMX MaTepHaJ/oB OnalyOKu npu tP_
Y TOUHSIIOT YJeJbHbIH TENJIOBOH NOTOK yepe3 onajyoKy:
q=K(t" —t) (18)
TemnepaTypy HapyXHOH MOBEPXHOCTH ONaJyOKH OKOHYaTeJbHO
onpenensioT 1o ¢opmyJe:

tnxun = tB + + (19)
o+ o
Y TOUHSIIOT MPOLIEHT OLIKOKH 3aiaBaeMol t' M pacyeTHOH TeMnepaTypbl
OK ! .
1% Ha Hapy>XXHOH NOBEPXHOCTH Onany6Ku:

OK

0o ¢ 100% < +5% . (20)
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OnpenensioT TeMnepaTypy 6eToHa K KOHIY 3alaHHOTO CPOKa OCTbIBaHHA:
—Kk'M 1
te=(t" —t)e T+t (21)

6 B

[IpoBepsAIOT NPOAO/XKHTENBHOCTb OCThIBAHHA GeToHa Jo t*,

CY (tnﬁﬁﬂ-—tﬁx)
FTURM, (22)

[Ipumep pacueTa HeHecyuleH onanyOKH

HMcxonHble JaaHHble: xeJe300eTOHHAss KOHCTPYKUHUS pa3MepoOM
1,2x1,5x2 M, usroroseHHas u3 6etoHa M 300 Ha nopTaanaueMeHTe M
400 c pacxonom 400 xr/m® ¥ pacxogoMm ctaiu 150 kr/ M3, 6eToHHpyeTCS
B 3UMHee BpeMsl B YCJOBHSIX CTPOHIIOLIAAKH. TeMrepaTypa Hapy:KHOro
Bospyxa paBHa t = —10°C mpu ckopocts BeTpa 10 M/ cek. Temneparypa
6eTOHHOH cMecH B MOMEHT YKJaJKH B onajy6Ky coctasiyseT 15°C. BeToHHas
CMeCb IIPUTOTOBJIEHA ¢ NPOTHBOMOPO3HOH N00aBKOM — KpHUCTaJJHYeCKUH
HUTpAT HaTpHS.

YnenbHasd TenjJoeMKocTh OeTOHa M apMaTypbl cOCTaBjafdeT
cootBeTcTBeHHO 1,047 1 0,48 kI /kr « °C. O6bemHas mMacca 6eToHa H
apMaTypbl paBHa cooTtBercTBeHHo 2400 u 7800 «xr/wmd.
Tpebyerca nopobpaTb KOHCTPYKUUIO HeHecylleH onanybKH NpH YCJIOBUH,
yro Geton mpuobGpereT 25% mnpouHocTH OT MapouHo# (KpHUTHYecKas
IPOYHOCTb) B TeUeHHe 2 CYTOK OCTHIBaHMS.

PacueT npou3BOAUTCA CJedyILIHM 006pa3oM:

[To dopmyJsie (1) onpenensiem o6bem GeTOHAa H KOHCTPYKLHH

V=12x1,0x2 = 3,6 M3

ITo hopmydae (2) onpenensieM noBepXHOCTb OXJaXKAEHHS KOHCTPYKLIMH:

F=2(2x 1,2+ 1,2x 1,5 +2x1,5) =144 »>

* B dbopmyne He yuuThIBaeTcsl TeNJO OT 3K30TePMHH ileMeHTa, T.K. OHO yXe
Y4TE€HO MpPH OnpefesieHUH CcpeaHed TeMIepaTypbl TBepheHHsi 0eTOHa U3 rpaduka
HapacTaHHs NIPOYHOCTH, a TaKXKe NpH pacyeTe Ko3hhHUIUeHTa Tenonepeaady onanyokH.
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[To dopmyne (3) onpefensieM MOLYAb TIOBEPXHOCTH KOHCTPYKUMUH:

14.4
Mn = —3"'-“— = 4 M~

ITo dopmyae (4) onpenessieM TeMnepaTypy 6eToHa ¢ y4eTOM HarpeBa
apMaTypbhl:

o= 1,047 x 2400 x 15 + 0,48 x 150 ( _I__Ql ~14.3°C.
; 1,047 x 2400 + 0,48 x 150

CorsiacHo rpaduky Hab6opa NPOYHOCTH OGEeTOHOM NPH pPa3iHYHOH
Temnepatype (cM. puc.2.) HaXOfHM CpelHIOI TeMIepaTypy TBEpACHHA
6etoHa t _, paBuyio 10°C, npH Kotopo# B TeuyeHHe 2 cyToK GeTOH

cp
npruoGpetaeT 25% NpPOYHOCTH OT MapOUHOH.

[To ¢opmyae (6) onpenensieMm (OPHEHTHPOBOYHO) KO3(hPULMEHT

TEIJIOOTHAa4YHu ONaJyObKH:

K= 1047}(24_0_915_ 10 - (—-10) 3.75 = 5.37 K K

4x2x24 14,3 — (-10) M2eqe0C
= 1,49 _Br
2 DC

OpueHTHpOBOUHO Mo Tab/. 16 HasHayaeM KOHCTPYKUHIO Onany6KH,
COCTOSAILUYIO M3 AOCKH TOJIHMHOHN 10 MM, ¢Jios Toasl TOJIMHOH 1 MM, cJjos
MHUHBATH! TOJIWIUHON 20 MM H ¢J1051 paHepbl TOJUIMHONH 4 MM.

DusnueckHe NoKasaTeJH NPUHATHIX MaTepHaJIOB NPHUBeJeHbl B TabJHLe
Oa.

Ta6bauua 9a
dusnyecKrde NoKasaTeJd MaTepHaJoB
Marepuan O6beMHas YnesnbHas KoadduumeHr
Macca, Kr/M® | TemyoeMKocThb TEeIJIONPOBOAHOCTH
| G KIDKk/kr°C | Br/m2¢°C
CocHa U esib nonepek | 550 2,01 0,17
BOJIOKOH '
CDHHE}(JB KJieeHas ' 600 2,01 0,17
Tonb (py6epoun, nepramuH) 600 1,47 0,17

Bara MuHepasnbHas 200 0,75 0,07




[To dopmyae (8) onpenensieM yne/ibHBHIH TeNJOBOH MOTOK yepes
ornanyoky:
q = 1,49[14,3 - (-10] =36,2 Bt/ m°.

[lo rpaduky puc.8 onpenensiem Ko3(hdHUHEHT KOHBEKTHBHOH
TenJI00Taa4YH onany6ku Npu ckopoctH Betpa 10 M/cex (no ycsoBHIO
3a71auH)

o, = 33,15 Bt/m?.°C.
3Had, 4TO JMlUeBas CTOPOHA onanyGKy BHIONHEHA W3 ¢aHepsbl, AJSA
KoTopoH (cM. Tabu. 17) KosddHLMeHT U3NyueHUS paBeH NpuMmepHo 4,44
Br/M?«°C., 1 npuHaB TeMIepaTypy HapyxHOH TMOBEPXHOCTH onajy6Ku
papHolt —9°C, Haxomum O IO q::opmy.ne (9):

s [ ()]

Bt
= -_ = 3,25
i (<9) = (-10) M2 OC

I[To popmyne (10) npoBepsieM NpaBUJIBLHOCTb 3alaHHOI TeMIlepaTyphl
Ha Hapy»XHOH CTOPOHe oNaJyOKHu:

1

[To dopmyae (11) npoBepsieM MpoLEeHT OLUMGKH:

—-9,005 —(-9)

=3 x 100% = 0,06% < 5%.

[To ¢dopmyne (12) onpenensieM TemnepaTypy HarpeBa OnajyOKH:

= 14,3+ (=9,005)  _ 2 650.
on 2
CornacHo popmy.e (13) onpenensiem Tensio, pacxoayemMoe Ha Harpes
onanyOKu:

Q_=[2,65-(-10)] (2,51-14,74x0,015x550+1,47x14,74x0,001x600+
+0,75—15,42-0,02x200+2,51x15,49x0,004x600)=12,65x457,001 =
=5791 k]x.
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[To dopmyae (14) onpenensiemM TeMnepaTypy 6eToHa ¢ yuyeTOM IOTePh
Telvia, saTpaueHHbIX Ha HarpeB apMaTypbl H ONaJyOKH:
_ 1,047x2400x15x3,6+0,48x150x3,6(-10)-5791 _ 127308,

t" s A —
o 1,047x2400x3,6+0,48x150x3,6+457,001 762,281

= 13,04°C.
ITo ¢opmyae (15) yTouHsieM 3HaueHHe K09DHIHEHTa TenJonepelauH
onaJjiyOKH:

. 1,047x2400 6(10+10) K Ik
K= ——-—"—1154A/—— -3,75 | 3,829 ——— =
4x2x24 [ 13,04+10 ] 2

MZ ey OC,
=1,064BT/Mm? . °C.

B c¢BA3H ¢ oTinyveM Kos3ddHULHeHTa TenaooTAadyd onajayOKH OT
MPUHSATOrO OPHEHTHPOBOYHO YTOUHAETCH TOJNUIHHA TeIJOH30JALHH
onany6ky (MHUHBATHI).

[Io dopmyae (16) onpepesnsieM TemIONPOBOAHOCThL MaTepHaJsoB
onanyGKH, HarpeThix 4O TeMnepaTypbl onaiy6ku (t ):

nocka A = 0,17(1+0,0025x2,65)=0,171

ronp A, = 0,17(1+0,0025x2,65)=0,171

muHBara A , = 0,07(1+0,0025x2,65)=0,07

danepa A = 0,17(1+0,0025x2,65)=0,171.

[To gopmyae (17) onpenensieM TOJLWMHY TEIIOM30AALMH (MMHBATHI):

h\ ‘___0107[.1_ __é 1 . 0015 . 0001 . 0,004 )]=
" 1,064 3,15+ 3,25 0,171 0,171 0,171

=0,07(0,9398-0,0275-0,0877-0,0058-0,0231)=0,07x0,7954=
=0,0556738 M ~ o6 Mmwm.

I[To ¢opmyne (18) yTouHsieM yaesbHbIH TEMIOBOM NOTOK, TepsieMblil
OeTOHOM yepe3 onanybky

q'= 1,064(13,04+10)=24,51 Bt/ Mm>

ITo popmysie (19) okoHuaTenbHO OMNpeliesisieM TeMIepaTypy Hapy>KHOH

MOBEPXHOCTH OMNany6KH

24,51
Y™ 70T 0543315 %99



I[To dopmyne (20) yTouHsieM MpOUEHT OLIHOKH

-9,33 - (-9)

o x 100% = -3,7%.

[TpoueHT OWIHOGKH COCTaBUJ MeHee O, YTO CBHAETEJbCTBYeT O

IpaBUJILHOCTH BLIOpaHHOM OMNaJyOKH.
[To dopmyne (21) onpenmensieM TeMnepaTypy 6eTOHa K KOHLY

1,0472400

t_=(13,04+10) e - 10=23,04 « e 0% —]0=

= 23,04 0,747 -10 = 7,2°.

[To popmyne (22) nmpou3BOAHM OKOHYaTeJbHYIO NPOBEPKY
MIPOJOJIXKHUTEJNBHOCTH OCThIBaHUSI GeToHa:

1,047+2400(13,04-7,2)
3,829+4(10+10)

T = =479y = ],996 ~ 2 cyr.

IIporonKUTebHOCTb OCTHIBAHUS KOHCTPYKUHMH COCTaBHJa 2 CYT., UTO
YIOBJIETBOPSieT YCJAOBHAM 3aJauH.

B uTore pacyerta ycTaHOBJIEHO , UTO KOHCTPYKLIHS OMNaJdyOKH JOJXKHA
COCTOSITb U3 COCHOBOM JIOCKH TOJ/ILUMHOH 10 MM, OAHOTO CJI0Si TOJS TOJILLIMHOH
1 MM, cl1of MHHepaJbHOH BaTbl TOJAUIMHOM 56 MM H (aHeph! ToJILHHOH 4
MM.

[IpuMep pacuyeTa Hecyuled onaJy6KH

Mcxonuble pnaHHble: Kesle306eTOHHAasi  KOHCTPYKLUS  pa3MepoM
1,2 x1,0x2 ™, usrotosieHHas u3 6etona M 300 Ha moptaanauemeHTe M
400 ¢ pacxomom — 400 xr/m® 1 pacxonom ctaau 150 xr/ M3, GeTOHHUpyeTCH
B 3HMHee BpeMs B YCJOBHSX CTPOHIIOUIANKH. TeMnepaTypa Hapy»XHoro
Bosfyxa paBHa t = —10°C npu cxopoctu Berpa 10 m/ cex. TemnepaTypa
OeTOHHOH cCMeCH B MOMEHT YKJalKH cocrtaBaset 35°C.
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YaelbHaa TenjJoeMKocTb OeToHa H apMaTyphbl cocTaBJfAeT
cootBeTcTBeHHO 1,047 1 0,48 xIx /kr - °C. O6bemMHas Macca 6eToHa H
apMaTyphl coctaBasier cooTBeTcTBeHHo 2400 u 7800 xr/md.

TpeGyeTcsi nopoSpaTh KOHCTPYKLHIO HecyLel onanyGKy NpH YCJA0BHH,
yto GeTOH npHobpeteT 70% npoYHOCTH OT MapoyHOiH B TeueHHe 6 CyTOK
OCTbIBaHHH.

PacueTt npoussoauTcsa chenyolupm obpasom:

ITo dopmyaam (1), (2), (3) onpepensiem o6beM GeToHa KOHCTPYKLHH,
MOBEPXHOCTb OXJaXKAeHHHA M MOAYJb NOBEPXHOCTH KOHCTPYKUHMH (cM.
[IpuMep pacueTa HeHecyllel onany6Ku)

V=3,6 »°, F=14,4 M*, M = 4m71

I[lo dopmyae (4) onpenensieM TeMnepaTypy 6eToHa C y4yeTOM Harpesa

apMaTyphl

o 1,047-2400+0,48+150
CoryiacHo rpaduxy HaGopa npoyHocTH (CM. pHc2) HaxXooUM CPeaHION
TeMniepaTypy TBepleHHs GeToHa t, , paHylo 20°C, npu KoTOpO# B TeyeHHe
MpHGIH3UTENBHO 6 CYyTOK 6eTOH KOHCTPYKUMH NpHo6peTeT 70% NpoyHOCTH
OT MapOYHOH.
ITo dopmyne (6) onpemensiem (opHeHTHPOBOUHO) K03(DMHIHEHT
TenJionepesayd onaJnyoku:

_ 1,047-2400 - 20 —(-10)
4+6+24 [15 \/ 33,7 — (-10) 319 ]

=3,89 kI /M2y +°C=1,08 Br/M2:°C

OpHeHTHPOBOYHO Mo Tabsa. 16 HasHauaeM KOHCTPYKLHIO OnanybKH,
COCTOSILLYIO U3 JOCKH TOJUMHON 20 MM, €JIOS TOJA TOJIUHHOH 1 MM, cJos
MHHBaTbl TOJMWUHOH 50 MM H cjios aHepbl ToAWHHON 4 MM. DH3HUeCcKHe
NoKasaTeqH NPHHATHIX MaTepHaJIoB MpHBefeHbl B Tabauue J <.

[To dopmyne (8) onpenensieM ymeJbHBIH TenJoBOH NOTOK 4Yepes
onanyokKy:

q = 1,08[33,7-(-10)]=47,2 Br/m?
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[To rpacduky puc.8 onpenensieM KosPhHUUEeHT KOHBEKTHBHOM
TeNJ0OTAaYM onany6kH mpu ckopocTH BeTpa 10 M/cek. (no ycnosuam
sagaun) o = 33,15 Br/m?-°C .

3Hasl, 4TO JHLEeBad CTOPOHA onajyOKW BhHINOJHeHa M3 ¢aHephbl, AJS
kKotopol (cM. Ta6a.17) KoahdHUKMeHT H3IydeHHs paBeH NpuMmepHo 4,44

Br/m?+«°C ¥ npuHSAB TeMNepaTypy Hapy»HOH NOBePXHOCTH ONasJyGKH
paBHol —9°C, Haxonum O no dopmyae (9):

sa [(292273 -9;02073 ( -10;;2073) ]

- = 2,0
o = T 3,25 Br/M?+°C.

[To dopmyae (10) npoBepsieM NpaBH/BHOCTL 3aJlaHHOM TeMIIepaTYphl
Ha Hapy’>XHOHU CTOPOHe OnajyOoKu:

47.2

ITo dopmyae (11) npoBepsieM MPOUEHT OLIHOKH

-8,7 — (-9)

— x 100 = 3,3% < +5%

[To dopmyae (12) onpenensieM TeMnepaTypy Harpesa Omajy6KH

33,7 + (-8.,7)

b, = —— g =12,5°C

CorsacHo dopmyde (13) onpenenseM Tenno, pacxofyeMoe Ha Harpes
onanyoKu:

Q. = (2,51 +14,74 -0,025 «550+1,47 -14,75 -0,001 -600+
+0,75 +15,42 +0,05 -200+2,5 +15,49 +0,04 +600 12,5— (-10)=
= 16493,73 kJIx

ITo ¢opmyne (14) ompenensieM TemnepaTypy 6eTOHa ¢ yUETOM IOTEPh
TelJia, 3aTpayeHHbIX Ha HarpeB apMaTypbl H onajyOKH:



¢ = 1,047 -2400 -35 +3,6+0.48 +150 (~10) -3.6-16493,73

°* 1,047 «2400 +3,640,48 <150 +3,64+2,51 <14,74 +0,025 550+

+1,47 «14,75 +0,001 -600+0,75 +15,42 +0,05 200+

- e ——————— e s R s — O
+951-15.49-0.004 600 °0C

ITo dpopmyiie (15) yTouHsiem 3HaueHHe KoahdHIHEHTa TenonepeaayH

oInanyoxKH
..:\} 6 (20 + 10) .....375

[15
4¢6+24 30 + 10

=2,69 kI /M2 +u+°C=0,75 Br/Mm?+°C

B c¢Bsa3u ¢ otanuMeM kosddHuMeHTa TemnJonepenaud onaayoky oOT
NPUHATOrO OPHEHTHPOBOYHO YTOYHSETCH TOJIIHHA TeNJOH3O0JSLHH
onany6ku (MHHBaTh).

[To dopmyae (16) ompepensieM TEIJIONPOBOAHOCTb MaTePHAJOB
onanayOKH, HarpeThlx 40 TemrepaTypsl onany6ku ( t_=12,5°C):

nocka cocHosast A = 0,17(1+0,0025 -12,5)=0,175 Bt/m?- °C;

danepa xneexas A = 0,17(1+0,0025 -12,5)=0,175 Bt/m? - °C;

TOJb A, = 0,17(1+0,0025-12,5)=0,175 Bt /M2« °C;

BaTa MHHepaibHas A = 0,07(1+0,0025 -12,5)=0,072 Bt /m? - °C.

ITo dopmyrae (17) onpesensieM TONLIHHY TENJOH3OMALMH (MHHBATHI):

l 1 0,025 0,001 = 0,004

3,,= 0,072 0,75  33.15+ 3,25 0,175 0175 0,175

= 0,079 M ~ 79 MMm.

I[To popmyne (18) yTounsem yaeibHbIH TENJOBOH NOTOK, TepReMblH
6E€TOHOM yepe3 onany6Ky:

q'=0,75(30+10)= 30 Bt/m2.

l

ITo dopmyne (19) okonyaTtesibHO ONpeAesisieM TeMNepaTypy Hapy»KHO
[TOBEPXHOCTH onaJjyOKH:
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30

- — —Q 90
33,10+3,25 9,27,

tor = —10 +

[To dopmyne (20) yTouHsieM NPOUEHT OWHGKH:

-9,2 = (-9
— __9( ) 100 = ~2.2%.
[To dopmyne (21) onpepesnsiem TemmepaTypy 6eToHa K KOHLY
BbIIEPKHBAHHS: 9 60.4-6:94
~1,047-2400

t,, = (30 + 10) - ¢ 10 =11,4°C.
[To dopmyae (22) mpousBogHM OKOHYATEJbHYI MPOBEPKY
MPOJOJIXKHUTEJNILHOCTH OCThIBaHUS OeTOHa:

o= L047:2400B0 = 114) _ 4479 4 = 6 eyr.

2.69-4(20 + 10)

[Tpono/2KUTEJNBHOCTh OCTHIBAHHSI KOHCTPYKLUHH COCTaBHaAa b CYT., YTO
YIOBJIETBOPSIET YCJOBUAM 33aayH.

B uTore pacuera yCTaHOBJIEHO, YTO KOHCTPYKLHS ONajyOKH JOJIXKHA
COCTOATh U3 COCHOBOM HOCKH TOJILIMHOHN 25 MM, OIHOTO.CJ1051 TOJISI TOJILLHHON
I MM, cJ0sl MHHepaJbHOM BaThl TOJILIMHOH 79 MM H (paHepbl TOJIIHHOH
4 MM.
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Puc. 2. Hapacranne npoyHocti 6eroy
28 T,evm Mapok 200-300 na nopraanpuemenye

mapkn 400 (8% ot R,) mnpx
remneparypax or —3 po +50°C

v
8¢

o
o

© S
] |
s-n
O
.hhgl
|
Ry
o
3|

] 5
/ o
q0] ;g; 7 Puc. 3. Hapacranne npounocTu 6etog,
o) M" _3 maprs 200 na nopraanaeneMenTe Mapay
%E : 300 ( B % or R,,) npn Temneparype
02335 7 9 28 T,cym or —3 no + 40°C
Ta6auua 10

Hapacranue npoynoctH 6etoHa mapok 200-300 Ha nopTiyiaHALleMeHTe
mapku 400 (% ot R,,)

-

> Temnepatypa 6eToHa, °C
1 - i i} - . "~
Q o
MO .

Bt
ro

0O = =] U1 W N »—

o0 v




o Puc. 4. Hapacranue npounocti Oerona

mapoxk 400 Ha nopraanmgueMeHTe MapKkH

500 (8% or R,,) mpi TemnepaTypax oT —
~3 nmo +40°C

‘123 5 7 /9 26 L cym

100 o o
ﬁac Lo 7 /
80
L 0
60 =
“e G Puc. 5. Hapacranne npoyuoctn OGeToHa
20 —— : mapkn 200-300 na mnakonoprianmueMeHTe
— mapkn 400 ( B % ot R,,) mnpn
o UL — _
1235 7 /5 28T cvm Temneparypax ot —3 no +50°C

Tabauua 11
Hapacrtanne npouHoctu 6etona mapku 200 Ha nopTiaHaueMeHTe MapKH

300 (% ot R,)

3 > Temnepatypa 6eToHa,°C

O

O o

(0O

1/2 | - - 2 O 8 -
1 02
2 72
3 —_
5 —
7 —
14 -
28 -




R, %

100
BHF
60

40

20

Fr2 3

R%

70

{7
l !
90

50

30

u/
1

123

7

/9

Z,cym

Puc. 6. Hapacraunue
npouniocTn O6erona mapox 200
Ha LJAKONOPTIANJUEMEHTE
maprn 300 ( % ot R,,) npu
remieparypax ot —3 no +40°C

Puc. 7. Hapacranue
npoguoctn Oerona Mapru 500
Ha NOPTIAHILEMEHTE MAapKH

600 ( B % ot R,) npn
Temneparypax ot 0 no + 40°C

Tabauna 12

Hapactanue npouHocTd 6eToHa Mapku 400 Ha mopTsiaHAUeMeHTe MapKu

Bo3spacr
OeTOHa, CyT.

DO — =] OO BD »—
CO v

500 (% ot R,,)

Temnepatypa 6eTona, °C




5T/m2't‘
i —

50 |

45

40 !

351 | | £
i Pruc. 8. 3asucumocts koaddupenTta nepeadn

%6 | TENJa KOHBEKIIell OT CKOPOCTH BETPa

25

20‘

15

g—
-
—

{Q ~4

5

A NS W N N A N A S

0246810219168y wy
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Tabanua 13
Hapactahue npoyHoctu 6etoHa Mapok 200-300 Ha
wnakonopTaaHmuemente Mapku 400 (% ot R,,)

-
o TemnepaTtypa 6etoHa, °C
O o
S
0 _
1/2 | - - 2 |4 7
1 ~ 3 6 10 16
2 3 8 12 18 30
3 5 13 18 25 40
5 8 20 27 35 o0
/ 10 25 34 43 65
14 12 35 50 |60 80
28 15 15 65 80 100

Tabauua 14

Hapactanue npounocTy OetoHa mapku 200 Ha miakonopraaHaleMeHTe
mapku 300 (% ot R,,)

=

> Temnepatypa 6etoHa, °C
= -
S 5 ] |
g & 0 5 10 | 20 30 40 50 60
MO
1/2 - — - 3 6 — —
1 = - 3 6 12 45 60
2 ~ 4 7 12 20 65 76
3 2 7 12 18 30 80 -
5 4 13 20 30 45 - -
7 6 18 25 40 55 — =
14 3 29 40 55 75 — -
28 10 35 55 70 100 - -




Tabauua 1o
Hapactanue npouHoctH 6etoHa mapku 500 Ha nopTiaHAUeMeHTe MapKH

600 (% ot R,,)

= 0

> Temnepatypa 6etoHa, C
L. O
3 5 5 10 20 30 40
O
1 13 21 32 | 45 09
2 25 36 | 92 6o 79
3 23 35 46 62 74 83
/ 49 57 68 83 90 98
14 58 73 82 94 100 -
28 71 83 02 100 — -
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Tabauua 16
KoadhdHuureHTh Tensonepenayy onany6okK pasiHUHOH KOHCTPYKLHH

= Matepuaa| = = Kosbpuuuenr K, Br/
© KoHcTpykuuu onanyOKu onanyo6ku 55_ 2.°C npu CKOpOCTH
= E = = BeTpa, M/c
]
I DS Iocka 25 2.44| 5,2 5,98
| Hocka 40 2,03 3,6 | 3,94
11 ® IZ= 2>
J | Hocka
11T S ey Tosb 3,25
I TNocka
JTocKa
[TeHOMMacT 0,32
DaHepa
Jlocka
ToJb
B a 1 a 1,07 | 1,1
MHHepaJbHas
danepa
MeTann
B a Tt a 1.27 { 1,33
MHHepasbHas
PaHepa
[ danepa |
T I T AcbecT }2 44| 5,1 5,8
2 L S . T T TN 3 3 ’
e 'E.?]G Qanepa

VI

Toab —_
OnuIKH 100 }0,74 0,89 | 0,9
Toab —
Ik 150 }1,27 1,77 | 1,87

I .
"*__'-r'__{'_??"{r o N
i‘:"“"f “‘r"-t": o s }'g a B a T 1,37

IX

MHHapaJsibHas

* [IpyMeHsieTcs ¢ ceTyaThIM HarpeBaTeJieM, pacnosioXeHHbIM MeX1y closiMU acbecTa.
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Tabauua 17
3HaueHUd KO3PUUUEHTOB U3JNYYEeHHUSl MaTepualsioB, HauboJee 4acTo
MPUMEHSIEMbIX B CTPOHTEJbCTBE

-

[ToBepXHOCTD KoabbuuueHT H3NyyeHus,
Marepual Bt/ (M2.°C)
beton [ITepoxoBaras
bymara cTpouTenbHas MaroBas
Iepero (ens) Ctporanas
To xe (ny6) CrporaHas ,
AnmoMUHKH HenonuposanHas 0,26
AnmoMuHUH OxKHCIIeHHas 0,64
Cranb JIMCTOBAS UepHas MaToBas 3,95
Onunky apeBecHble — 4,11
[Tecoxk - 421
Cxer (yuell) — 5,69
Tons kpoBeJIbHBEIH [IlepoxoBaTas 5,26
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[Ipunoxenue 2

TABJIUUHBIYM METOII PACUETA BBIUIEPXUBAHHMSA BETOHA
1 BbIBOP TEIIJIOBOM 3AIIMTBI KOHCTPYKLIMU PA3JIMYHOM

MACCHUBHOCTH

MeTon pacueTa No3BOJSIET pellaTh 3aflayy TePMOCHOrO BblAePXXHBaHUS
6etonos mapok 200, 300 u 400 na noprsianauemedtax Mapok 400 u 500,
a Take 6etoHa Mapku 300 Ha waakonopraaHaueMexTe Mapku 400 s
KOHCTpYKLMH ¢ 2€M_< 10.

PacyeT BhilepKHUBaHHA OeTOHa OCHOBAaH Ha HCNOJIb30BaHUHU TabJuL
OCHOBHBIX napaMeTpoB (Ta6.. 18-20), BcrnomoraTesbHOH Tabauubl 16, a
TakXe HoMmorpaMmsl (puc. 9).

Ta6nuLbl OCHOBHBIX MapaMeTpPOB MoJy4yeHbl pacyeTHbIM criocoboM (no
meTory B.C.JIyKbsiHOBa) 1151 TeJ KiaaccHyecKoH ¢popMbl (HeorpaHHYeHHbIH
LMJIMHAP, HeorpaHHUeHHas IacTHHa, wap). OpHako B npeacTaBleHHOM
BapHaHTe TabJIHL reoMeTPHS KOHCTPYKLHU B IBHOM BHJe He QUIYypUpPYeT,
a y4YHTbIBaeTCSl NPH IoOACYeTe MOAYJsS IIOBEPXHOCTH, UTO IO3BOJSIET

COKpPaTHTb UX OOBEM.
B cayuyae HecooTBeTCTBHA (hOpMbl OeTOHHPYEMOH KOHCTPYKUHMH HH

ONHOMY H3 MepeuyUCJeHHbIX KJacCHYeCKHX Tesll HeoOXOAUMO
BOCIOJIb30BaTbCS MeTONaMH IpHUBeJIeHHSI TeJ NPOU3BOJbHOH (OpPMbBI K
TeJaM KJaaccHueckKoi ¢opmbl (ta6a. 21). Ilng aToro no coyeTaHHIO
peaJibHbIX pa3MepoB HeoOXOAHUMO onpefedHTb, K KaKOH rpymnne
nepeyrucaeHHbIX B Taba. 21 Tes OTHOCHTCS JaHHAs KOHCTPYKLMHSA.

K TesaM THNA IJIACTUHBI OTHOCSATCS BCe H3JeJHSH, Y KOTOPLIX JBa
U3MepeHHs U3 TpeX B O-b pas npeBbilaloT TpeTbe. K Teslam THna UWJIHKEIAP
OTHOCSITCSI BCE U3JeJIUfl, Y KOTOPhIX OOHO H3MepeHHe "GeCKOHeYHO
Gosbllioe”, a JBa JAPYrUX KOHEYHHI.

K TenaMm THma "wiap” OTHOCATCHA BCe H3fAeHSf, Y KOTOPhIX BCe TpH
padMepa OJH3KH MO BeJUYHHE.

KoHCTpYKUMH 0C060 CJAO0XKHOH (OpPMBI CJeayeT paccMaTpHBaTb Kak
COCTOSILIIHe M3 NIPOCTEHIIUX 3JIeMEeHTOB.
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Puc. 9. Homorpamma pi1a onpeaeneHnsa TePMHYECKON0 CONPOTHBIEHHSA TEILIO0TIAYE
onany0KH B 3aBHCHMOCTH OT pacyeTHOIi CKOPOCTH Berpa M TEePMHYECKHX

CONPOTHBAEHHIT CI0eB ONanyOKH COOTBETCTBYIOIIMX TOMIMH M K03(hdHIHEHTOB
TENAONPOBOAHOCTH



[TpyBefeHHe TeJi TPOU3BOJLHOH OPMbI K TeJaM K1acCHYHeCKOH (hOpPMBI

3aKJI0YaeTcs B pacyeTe N0 peasbHLIM pasMepaM Tesia NPOU3BOJbHOH (HOPMbI
MOJYJIS1 TTOBEDXHOCTH COOTBETCTBYIOLIEro KJacCHYeckKoro TeJa,

onpefleJieHHH M0 TOJYUEeHHOMY MOAYJI0 MOBEpXHOCTH (B cOueTaHHH C
IPYTHMH H3BeCcTHbBIMM mnapaMeTpaMu) no ta6sa. 18-20 nosHoro
TePMHYECKOr0 COMPOTHUBJEHHS ONaNlyOKH U NepeMHOXKEHHS ero 3HayeHHUsd
Ha KosdduuueHT dopmbl (Koadduuvent L rtaba. 21). Has Ted
KJacCHYecKor (popMbl Koadpuuuent L=1.

B cayuae, ecsau paccmaTpHBaeMasi KOHCTPYKUHS 10 COYETAHHIO CBOUX
pa3MepoB He MOXeT ObITb HelloCpPeACTBEHHO OTHeCeHa HH K OJHOH M3
nepeyHc/JeHHbIX B Taba. 21 rpynn TeJ, HeoOX0AHUMO INOACYHTATb MOAYJb
ee TIOBEPXHOCTH IO BCeM TpeM MpHBeleHHbIM B Tabsa. 21 dopmyaaMm H
BbIOpaTh MakCHMaJjJbHoe 3HaueHHWe. [Ipu sTOM mnpu npoussonctse paborT
HeoOXxoauM ©OoJiee CTPOTrHH TepMOMETPHYECKHH KOHTpPOJb
3aBblaepXXUBaHWeM OeTOHa U COOJIJeHHEeM YCJIOBHHM pacnajyOKu TaKHX
KoHeTpykuMi (cm. m. 1.12.)

PexoMeHayeMbIH MOPAAOK pacueTa TEPMOCHOTO BbIIepXXKUBaHUSA GeTOHA
CJIe IYIOLLIHH:

a) 110 FeOMETPHH U pealibHbIM pasMepaM KOHCTPYKLHH oNpelenseTcs,
K KaKOH rpynie TeJ OHa OTHOCHUTCH;

6) no Taba. 21 nopcuMTHIBAETCH MOJAYJb NOBEPXHOCTH;

B) B 3aBHCHMOCTH OT THIa H MapKH lieMeHTa ¥ Tpe6yeMol KOHeuHOH
OTHOCHTEeJbLHOH NPOYHOCTH BbiOHpaeTcs ofHa U3 Tabua. 13-20.

) no HaiIeHHOH Ta6/Mle M M3BECTHHIM NapaMeTpaM ONpejeJseTcs
BeJIMYMHA TOJHOrO TePMOCONPOTHB/IeHHs onany6ku R (m? - °C/Brt) -
BeDXHAS CTPOKa, TeMllepaTypa OKOHYaHHS BbiepxuBaHHs GeToHa (t )
CpPeIHAsl CTPOKa H BpeMs BbIAEPXKHMBaHHA (T) — HHUXKHASA CTPOKA;

1) no cdopMynam Taba.2l noacyuThiBaeTcs Ko3(p@HUHMEHT ¢dopMbl L
JUIl TPYMNNbl, TPUHATOH B INMOANYHKTE 'a

e) onpefenseTcs pacyeTHOE 3HAUEHHE NIOJHOTO TEPMOCONPOTHBJEHHS

R'=R-L

)X) no HoMmorpamme puc. 9 (HHXKHAA KpuBasi) B 3aBUCUMOCTH OT

pacyeTHOHM CKOpPOCTH BeTpa OnpelesisieTcsi CONPOTHBJIEHHE TeIiooTaaye

R (M2+°C/BT) B oKkpyxaioLlyio cpeny;



3) onpejessieTcss CYMMapHoe CONpoTHBJeHHe cOOCTBEHHO onanyOKHu H
TeNnJIOBOH HU3OJSLHUU Rua:

RGT‘I+ RH3= R] _RH

M) no Tabn. 16 BhiGHpaeTcs KOHCTPYKLMA ONaJyGKH W THN 3aCBINKH

I/ OTKPbITBIX MMOBEPXHOCTEH;

K) [J1si MaTepHaJIoB, BLIODAHHLIX B NOANYHKTe "H", BLIOHpaeTcsl 3HaueHHe
K03 pHULUHEeHTOB TemyonposogHocTH A (Bt/m?-«°C);

1) no Homorpamme pHc. 9 mo H3BecTHBIM KO3(dGdHIHEHTAM
TeNJONPOBOAHOCTH NOAOUPAIOTCH TOJUIMHBI onaAyOKH U U30NAUUH TaKHM
o6pa3oM, yToObl COOTBETCTBYIOLIHE UM 3HAaUYeHHUS TePMOCOIIPOTHBJIEHHH B

cyMMe JajH BequduHy R+ R | HalileHHy10 B TIOANMYHKTE 3.
AHasiornuHo noaGHpaeTcsl TOJILHHA 3aChITKH.

[TpuMephl OPHEHTUPOBOYHBIX PACYETOB

1. HeoOxonuMo onpenenuTh NPUHUUNHAJALBHYIXO BO3MOXXHOCTD
BollepXKUBaHHA OeToHa Mapku 300 Ha wJjakonopTJaHAUEeMeHTe MapKH
400 (pacxon nementa 400 kr/m3) npu TemnepaType Hapy»HOTO BO3ayXa
—30°C B KOHCTPYKLHH KOJIOHHBI C MeTaJNIHyecKol o6eualKoil AHaMeTpOM
1 M ¥ BeicoTOM & M. TeMnepaTypa y/a0xeHHOH OETOHHOH CMeCH MOXeT
6bITh 0OecrieyeHa 25°C.

Pacyert. KoHcTpykuus cootBetcTyeT II rpynme Tta6a.21 (uuauump):

.

3,54 3,54

M
: \ F . \} T 0,5

|

= 4Mm~!

Ons noaydenus 40,70 u 100% or R, mo ta6a. 20, 20a u 206
COOTBETCTBEHHO HMeeM:
R,,=0,53 M?+°C/BT; R =1 M*-°C/Bm; R = 2,37 mM?+°C/Br

T,.= 17 u; T, = 174 yu; T = 404 y.

40
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Jlns v3onguuy THNA UIJaKOBAThl TOJUIMHA CJOEB B M COCTaBHT:

d,,= R, - A = 0,53-0,058=0,0308;
d.=R_ A =1.0058=0,058;
3,5= Ryypo A, = 2,37+0,058=0,13746.

M3 aHanu3a nosyyeHHbIX BeJHYHH, BUAHUMO, cjaeayeT, YTO TePMOCHLIH
METO NIPH 3alaHHbIX YCJIOBHAX MOXKeT ObITh PEKOMEHJ0BaH A/ NOJyYeHHs
40 u 70%-Ho¥ NPOYHOCTH OT MapKH.

2. Kaky1o npoYHOCTb U B KaKHe CPOKH MOXXHO NOJIYUYHTb IIPH TE€PMOCHOM
Bbilep>KMBaHUM GeToHa Mapku 200 na noprianaueMeHte Mapku 400 npu
CNEeAVIOUUNX VCAOBHAX:

pacxol ueMeHta — 230 kr/mé;

KOHCTPYKLMA— KosoHHa 0,304x0,304x3 Mm;

panoH CcTpouTesbCTBa— MOCKBa;

[IepHOJ CTPOMUTEJJbCTBA — HeKalbpb

Pacyet. JlnuHa KOJIOHHBI NIpeBbILIaeT JBa APYrUx pasMmepa GoJjiee yeM
B IIeCTb pas, cjefoBaTes]bHO, €6 MOXHO OTHECTH K rpynne LHJIUHADPOB:

M =—-—-———————3’54 = 10 m™!

I12
N 0,354.0,354

PacyeTtHas TeMmnepartypa HapyxHoro Bo3nyxa —19,1°C.

Hns noprnanauementa Mapku 400 no taba. 18 n 18a npum pacxope
ueMeHTa 226 kr/m® ocHoBHble IapaMmeTpbl GYAYT HMETb CJeayIOLIHe
3HAYEHHS:

a5t noayuenus 40% ot R,

R,,,=0,815 m*+°C/Br; t_=5°C ; 1,, =47,5 4

pis noaydenus 70% or R,

R.,=191M*-°C/Br; t, =5°C ; 1,,=122 u.

Bhifiep:KvBaHHe NIPU 3aflaHHBIX yca0BUsX 10 noayuenus 100% ot R,
He peKOMeHIyeTcHl.

[TepecueT mosayyeHHLIX 3HaYEHHH TePMOCONPOTHBJIEHHH Ha YCJOBHBIE
TOJILUMHbI H30J5UKH (HanpuMep, LIJAKOBAThl) NOKa3biBaeT peatbHYIO
BO3MOXXHOCTb OCYLLECTBJIEHHS 3TUX DEXKHMOB Bblle pXKHUBaHHS:

3,,=0,815 + 0,058=0,04727 w;

3,,=1,91 + 0,058=0,11078 w.
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Y TOYHEHHbIH BapHaHT pacyeTa (yca0BUs COOTBETCTBYIOT NpeblAylIeH
3ajaue). Heo6X0MHMO onpefieIiTh BeJIMYHHY TEMIOBOH H30JSLHK H BpeMs
BbilepKHBaHHUA GeTOHA KOJOHHLI ceyeHHeM (,394x0,3504 M, nauHoH 3 M
no npuotGpetenns 40%-Hol npoyHocTH oT R,, NpH BeleHHH pa6oT B MockBe
B nekabpe.

betoH mMapku 200 Ha noptianaueMeHTe Mapku 400, pacxol ueMeHTa
— 230 xr/m® Gerona. TemnepaTypa 6eTOHHOH CMeCH TIpH YKJaKe —
25°C.

1. IlocKoabKY A/IMHA KOJIOHHBI NpeBbIllaeT ABa ApYyruX pasmepa 6oJee
yeM B LIECTb pa3, paCCUMTbIBaeM ee Kak GeCKOHeYHbIH LUWJIHHIP.

2. PacueTHas TeMmnepaTypa Bosfyxa no TabJs. 3 cocrasaset —19,1°C,
pacueTHasl cKopocTb Betpa — 4,9 M/c.

3. Tlo Ta6ba. 18 HaxonuM nonKHOe TepMHUecKOe COINPOTHUBJEHHE
onany6ku R =0,815 M2+ °C/Bt M Bpema BbijepxHBaHUSI GeTOHa B
KOHCTPYKLUHH (10 MOMeHTa pacnany6ku) — 47,5 u.

4. KoadpduumeHTt dopmbl o tabn. 21 paseH:

0,354 4

P
L,=0,282— = 0282  j——0> =113,

0. PacueTHoe 3HayeHue MOJHOIO TEPMHUECKOTO CONPOTHBAECHHUS
(c yueTom Koachduumenta ¢hopMbl) paBHO:
R' =RL,=0815-1,13 = 0,921 m*-°C/Br.
6. ITo HomorpamMme puc.9 aas ckopocTH Betpa 4,9 M/c HaxoauMm
conpoTuBieHye Temaoortnadye R = 0,049 m?-°C/Br.
/. Tepmuyeckoe COnpoTHBJEHHE OManyOKH C HW30JfllHeN paBHO:
R.+R =R -R =0,921- 0,049 = 0,872 m*-°C/BrT.
8.Bri6upaeM no tabsa. 16 KoHCTpyKuMIO onmany6KH: HOCKa-NMEeHOMNIaCT-
dgaHepa.
9. HaxonuM KoadbdHLUHeHTBl TeNJonpoBOAHOCTH COOTBETCTBYIOLIHX
MaTepHanoB: A, A, A,.
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10. ITo HoMorpaMme puc.9 npy HauJeHHbIX 3HaYeHUSIX KO3(PPHULIHEHTOB
TEMJIONIPOBOJHOCTU NoAGHpaeM COOTBETCTBYIOUIHE TOJLIHHbI CJIOEB.

Ecau npuHSATL TOJUIMHY AOCKH 3 0,025 M, daHephl 5 0,005 M, a
[IEHOIaCTa 8 0,033 M, umeem:

R+ R+ R¢ = 0,145 + 0,71+ 0,0234 = 0,878 m?-°C/B,
YTO COOTBETCTBYET C HEKOTOPbIM 3allacOM BeJHuYMHE, NOJy4yeHHOH B 0.7
HaCTOSIIero pacyera.

B rabauuax 18—206 ana Kaxzporo pacxoiza UeMeHTa NpHBeHNEHbl 3HaYeHHS! TpeX
rnapaMeTpoB:
BEDXHSIS1 CTPOKa — TePMHUecKOe CONMpPOTHBAeHKe onanybku, m?«°C/Br;

cpelHsI CTPOKaA — TeMMepaTypa OKOH4aHHs BblAepXUBaHHA HeToHa,’C;
HUKHAA CTPOKA — BpeMd BblIEPKUBaHUA, U.

_51._



OCHOBHBLIE ITAPAMETPBI TEPMOCHOT'O BbIAEP2KMBAHHUA BETOHA

i

Ta6auua 18
HNoprnanauemenr 400, koHeunas npousnocts 40% or R25
' 3 *E Hauaasnan temnepatypa Getona,’C
E E > [ - 50 _ _
2 5 © E‘f Temnepatypa cpeanl, °C T
S8 £| 53 ’
é‘g S 5 10| -20 | -30 | -40
0,073 0,089 0,113 0,052 | 0,022 | 0,081 | 0,114 | 0,137 | 0,183
226 |6 8 11 9 5 5 5 5 5
900 79 57 49 43 63 46 41 39 38
0,064 0,078 | 0,106 0,034 0,043 { 0,078 | 0,103 | 0,12
n 11 14 20 6 8 5 9 5
o 51 45 38 63 46 38 30 33
0,0¢ 0,077 | 0,004 0, 0,036 0.095 | 0.121 [ 0,146
300 7 s 7 el I
100 61 53 46 49 39 37 35
0,043 0,052 | 0,069 0,043 0,0775] 0,095 j 0,112
500 9 12 {6 15 8 5 5
56 49 43 32 37 34 32
0, 0,17C 0,086 | 0,059 | T, 0,161 | 0,I88 | 0,233
226 g 10 9 13 5 5 5 5
1 46 35 31 37 35 34 32,5
* 200 0,09 ),09¢ 0,098 0,0 0,121 | G.143 [ 0,176
400 |5 6 11 | 5 5 5
56 56 33 32 31 30
0,104 ), = 0,138 | 0,18 0,198
4 |a00 58 55 - 33,5 (| 32 31
C = 0,112 | U,129 | 0,155
500 - 10 o 5
- 31,05 | 305 {29
0.258 0,344 | 0,405 | 0,474
226 21 5 5 5
10 |200 23 19 28 27 26
0,249 0,18 0,273 | 0,300 | 0,344
400 5 9 16 i7 5 5 5
51 43 35 - 21 25,5 | 24,5 23.5
0,288 0,346 0,437 | 0,585 0,189 | 0,222 | 0,232 { 0,292 [ 0,354 | 0,404
el el I taall Bl Il el Il B
300 59 43 37 29 26 17 28 1 26 255 | 25
0,215 0,266 0,338 | - ~ = J, 0,253 | U,256 | 0,31
500 1|5 - - —~ 5 5 5 5
B 50 40 29 — - - 25 245 | 24 23
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Mopraanauement 400, koHeuHas npoyHocT, 70% oT R,

Havanbhaa TeMmnepaTypa Getona,’C

TemnepaTtypa cpeas, °C

2 £ S
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= 2 g =
200
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300
4 200
4 300
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Tabtanna 18a
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Ta6nupna 186

[Mopraannuement 400, xoHeyHas npounocts 100% oT R,,

Hayanenan temnepaTtypa 6eToHa,’C

29 20

Temneparypa cpens, °

LeMeHTa, Xr/m3

Pacxon

300

200




NOBEePXHOCTH M ™!

5[5 [omorm
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uemeHta, kr/m?

Pacxon

b N O
N
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O

0,042
9
o4

0,103
6

46
0,195
13

29

0 046

_ .

0 12]

31
0,214
17
26

[Moptaanauement 500, koHeuHas npousocts 40% or R,

Hayanenan TeMmnepatypa 6etona,’C

Temnepatypa cpean °C
=10 -40
0 076 | 0,083 0163
10 5
48 50
0,232
5
40

0 169

0 292

S50

Tabauua 19

0 344 0 43 0,507 | 0,106 0.11
5 5 6
30 26 24

0,077 10,00 I
15 12
21 |65 |21
0,113 ]0,158] -
9 o -
22 |23 |-

0 026 |0,033 0 ,046 O ,048 0 065

0 082
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[Mopraanauement 500, koneyHas npounoctb 70% ot R,,

HavanpHaa TemnepaTtypa Getona,”C

T = 25
= o ~
. 2| © <
2 £ |ga 0 10 ~20
o o 5l 9 &
¢l £ |g8
0,181
2 | 400 S
99
0,282
4 | 400 O
75
0.258 0.3%6 0,409
6 | 4 450 | ° : >
00 | 93 78 73
i : 'l' 01639
10| 400 | 450 | ° 0 5
84 72 68

~40

0 266

043

lm
co

71
0,567
o

67

. »

5

64

TeMnepaTypa cpeani, °C

0 056
120

U 095

69

0,155

A

Tabaupa 19a
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Tadtauua 196
[Hoprnaunuemenr 500, xoHeyHasi NPOUYHOCTL 100% or R,

HayaabHas temnepatypa 6eTona,’C

o0

e S S

Temnepartypa cpeawt, °C

NOBEPXHOCTH,M™!
uementa, kr/ m

Moayab
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S S & Mapka GeToHa
.
N
O




I
O
T

[ToprsnannuemenT 400, KOHeuHas NMPOYHOCTD

Hauansuas TeMneparypa 6etona,’C

Xl 3 =
§: 7 = Temmepatypa cpensl, °C
» = _—
=8l 2| 55 -30 -40 0
© 3l « X =
= gl = g =
0,326 | 0,404 | 0,052
2 |300 |390 5 5 5
0,93 0,624 0,1
0,33 0,697 | 089 | 0,146
104 ’ /
- - - ~ - - _ 0,24
10 [300 [390 | — - _ - - - _ 5
- - — — — - - 51

0,055
6

0,12
922

’
0,15
6

U
0,25
6
47

| 0,091

40% ot R,,

o0

Ta6auua 20

5]

0,2 0,21
5 11

0,336 0,342
5 6
43 40

0,26
O
42

0,14 : 0,19
5 - 5

0,414

O
39

-30 ~-40
0,151 0,18
5 o
0,215 0,24
5 5
49 38
0,31 0,361
5 5

q :
(0,499 0,57
5 5]
38 36

i, _

s




MOBeDXHOCTU . M™!

Moayns
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Tatnuua 20a
MoprnanaueMert 400, koHeuHas npoynocts 70% or R,,

Hauansuana temnepatypa GeToHa’C

=
« | & 25 I 50
= « 0
3 o & Temnepatypa cpens “C
c
o . = T o -
§ E v 0 —-10 —-20 -30 -40 0 ~10 -20 —-30 —40

0,38 0,472 0,618 0,138 0,18 0,196 0,23 0,284 0,315
7 O | 5 g 5 14 5 5 o
200 211 04 . . A{} 07 H bis
- 0,36 1,0 0,25 0,31 - 0,37 0,377 0,46
- 5 { 5 16 5 - 5 5 5

- 184 ; 3./ X) — Q5 _ o :
0,995 1,3 1,55 - 0,442 - 0,52 0,63 0,68
8 5 — 5 ~ 5 5 5
165 177 _ 0 _ g q .

- - - 0,64 - 0,84 0,96 1,12
- - — 5 - 5 5 5

- - - 87 — 82 7 3
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Tabanua 206
[Topraanauement 400, Koneynas npouHocts 100% ot R,

o Hauansuan temnepatypa Getouna,’C
i Z -
< 5 : 25 50
g | @ o S —
a Z - T Temnepatypa cpenst, °C
25| &
:E E :E : IIIIiiiIIIIIIIiiiIIHIIiiiIIIIIIIIiiiIIIIIIIIIIIIIIIIIIIIIiIIIIIIIIIIiiiIIIIIHIIIIiiiIIIII
0,85 1,2 1,55 0,516 0,62
2 5 5 0 5 5
505 461 440 :
1,62 204 2 37 2,53 1,2 1,44
4 S 5 5 5 5
480 430 391 24C q
2,4 2 99 3 3,99 1,05 2,15
6 5 5 o o o
444 41& 391 377 Q4 .
- - = ~ - 3,08 3,6
10 |300 390 - - - — - : :

254 252




Tabauua 21

MeTonbl npyUBeAeHUS U3[eJNHH CJOXKHOUW (OpMbl K pacyeTHOH ¢opme

XapaKTepHble

3Hayenus M u L nmas ten tpex rpynn

napameTphl I rpynnd I rpynna I11 Ipyilld
] (nnacTHHa) (UMIHHAD) (wap)
2 F 3,54 | 4,84
Monynb M = ——2— M= — —_ M= ——e
noBepXHOCTH M_ oV VF, SRR YAY
3 P F
Kpurepuit hopmbi L | L= —="— L=——= |L= ————=
FCP ? ‘\ElnFceq : '3V 36T V?>
P F
=0,282—— =(,206
VF_, %

O603Ha4eHus: V—oH6beM H3LeJusd B NJIOTHOM Tese,M*: F o, TWIOLLAND CeYEHHS 6eToHAa
Hafeaui | rpynnel B cpefHel miockocTH (HopManbHOH K HaHMEHblLEMY pasMepy), M;
F_ —nnowanp GoxoBol NOBEPXHOCTH M3esus | rpynnbi (cpeansis us 1Byx), M; P-
[IepUMETp NONepeyHoro cedeHus: (HopMasibHOro K HauGosbleMy pasMmepy), F_ —msotuang
HCCTElyeMOro ceueHHMsl Wafenusi (HOpManbHOM K HauMeHblleMy pasmepy), Mm% F —

o611as NJoLLaAb NOBEPXHOCTH H3AeNHs, M2,

_61._
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