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YOK 625.847(083.1)

METOINYECKUWE PEKOMEHIOAIMU IO YXOOY 3A
CBEXEYJIOXEHHBIM BETOHOM HNOPOXHKEIX U
A3POOPOMHBIX T[IOKPRITUHX B 3ABUCHMMOCTU
OT TEMIIEPATYPHHIX YCJIOBUM TBEPIEHUA
Colpospopurr, M., 1972.

HanoxeHsl MeTOAbl yXOHa 3a CBeXeYJOXeHHbIM 6e-
TOHOM C Y4YeTOM TeMIlepaTypHBIX YCIOBHH TBepAeHHS,
paapaboTaHHble Ha OCHOBE TEOpPeTHYeCKHX H 3KcIe -~
PEMEHTAallbHBIX HCCIIeNOBaHHH.

PekoMennosansl pasiiggHble CHOCOGH yXona 3a
CBeXeylloOXeHHbIM GeTOHOM B 3aBHCHEMOCTH OT BpeMe-
HHE B Mecdla yKJIaAKH, a TakXe OT KJIHMaTH4YeCK H X
YCIOBHH pailoHa CTPOHTeENLCTBA.

B npmnoxenurm k “PexomernnanugM” noxasaH bl
BIMSHAE TeMIllepaTyphl TBepAeHHd H BPeMEHH BblAep-
XXUBaHug NpPH IOCTOGHHOM TemmepaType OO Havana ee
NOBLIIIEHAS HA MOPO3OCTOHKOCTb H IPOYHOCTHL GeTo -
Ha.

"MeronuyecxkHe peKOMeHNamuH” npenHasHade H bl
I HCNOJIL3OBAHHY B pallOHAX C KOHTHHEHTA!N b H bIM
KJIEMATOM, a TakXe B NpPyruX paiioHaxX NpH TeMiepa-
Type Geronmpopanms Bbrme 25°,

Tabn.~-1, puc.-2.



YOK 625.847(083.1)

Mpeaucnosue

Uccnenopanramu COI0O3MOpPHAA YCTAQHOBIEHO, YTO HA MO=-
pPO3OCTONKOCTHL H INPOYHOCTL HOPOXKHOTO GeTOHa Gonbioe
BIAESHAe OKAa3hIBAET BeJMYMHA TeMIepaTypbl TBepAeHHs Ge—
TOHa B NepBble CYTKE H IOBTOPHOCTL CYTOYHBIX Nepenano B
TeMIepaTyphl B INOKDLITHH,

[pr noBBHIIEHHE TeMIepaTypsl TBepAeHHs GeToHa B mep-
Bule cyTkr c 20 mo 50°C, nommxaeTcs MOpPO3OCTOAKOC T b
6eTOHA BCIENCTBHe ypenmdeHHd Ha 1-1,5% Bomomormome -
HEAd.

IlepuonAgeckHe CYTOYHBIe KOJeGaHHg TeMIlepaTyphl c
ammnaTyno# 6Goiee 8°C na IOBEPXHOCTH NOKPHITHYE CHHXa -
IOT IPOYHOCTh B NTOBEpXHOCTHOM ciioe Gonee wem Ha 10%.

Ha ocHoOBe ycTaHOB/IeHHO 3aKOHOMEPHOCTHE BIHGHH &
ykasaHHbIX (akTOpoB Ha cpoficTBa 6eTOHa paspabGoraHbl Ha-
crogamree "MeTonHRdeCKHe DeKOMeHNAaN#H IO YXOOy 3a CBexe
Y7IOXeHHbIM GeTOHOM MNOPOXHEIX H a3pPONPOMHBIX HOKPHITHHA
B SGaBHECEMOCTH OT TeMIEpATYDHHX YCIOBHH TBepHECHHIT.

”Meronuyeckne peKOMeHAANWE” YTOYHGIOT H HONOJIHS IOT
neicTBylOmHe HOPMAaTHBHbIe AOKYMEHTH NIPH GeTOHHpOBAEHHA
NMOKPBHITHR B YC/IOBHSX KOHTHHEHTA/IBHOT'O JXapKOTo KJ/IHMATS,
a Takxe MOTYT ObITh HCNONL3OBAHB IpH GEeTOHHPOBAHHH NO-
KPBEITEA IpE TeMlepaType Boanyxa Gomee 25°C B ymepeH -
HOM KIIEMAaTe.

"MeroanyeckHe peKOMeHOamme” paspaboTand KaHA.TeXH.
Hayk B.A.Yepumros, mHx. I''C.Ba6agH, xaHQ.TexH. Ha& Y K
J1.B.KameHemknit # mAX. B.A.3enbMmanobnu.

Bce 3aMedanng ¥ moxXenaHug Opocbba HanpasngaTb 1O
anpecy: 143900, Banamnxa-8 Mockosckoit 061, Coroanop—-
HEH,

3AM.JJUPEKTOPA COK3AOPHUHU
KaHOuAaT TeXHHYeCKHX Hayk H.B.openbiuen



O6ue nonoxexus

1. HacTogmue *"Meronnyeckde pexoOMeHAANHE”OOMOIHIIOT
U YTOYHAIOT TpeboBaHHg NO YXOOYy 34 GETOHOM, HIJIOXKEH -
Hele B mmn.149, 150, 152, 158B =® 159 “HBCTpyKOHH IO yCT-
pPOACTBY HeMeHTOGeTOHHBIX NOKPHITHI aBTOMOGHIBLHEIX  MOO-
por” BCH 139-88 u nn.18 m 17 "Texmmyeckux YkKas3anaih
IO yXOAy 3a CBeXey/lOXeHHbIM GeTOHOM HNOpPOXHBIX H a3poi-
POMHBIX TNMOXPLITHH C NpPHEMEHEHHeM IJIeHKOOODpa3yIomHEX Ma -
Tepranor” BCH 35-70.

B "MeTonnyeckHEX peKOMeHMaNMUax” H3IOXeHb OcOGeH -
HOCTH yXOda 3a GeTOHOM TOJIBKO B 3aBHCHMOCTH OT Te€M -—
nepaTypHBIX ycinoBmii TBephenua GeToHa,

Cnoco6 yxona 3a GeTOHOM HoJixeH GbITb 06 OCHOBAH B
IpOEKTe OpraHuaanud pador,

2. "MeToamyeckne peKOMeHAANHH” HENb3s OpHMEeHd Thb
nna pasapaborkem cnocofa yxoma 3a GeToHOM MOKPBLITHH ,
CTPOdUIEXCHd B 3EMHHX YC/IOBHAX. Y XOX 3a 6eTOHOM HOKpbI~
THE B 3HUMHHEX YC/IOBHGX OCYHMeECTBILIOT COriacHo TpebGopa-
HEaM “TexHHA4YeCKHX yKa3aHHHA IO CTPOHTEILCTBY ABTOMO -
OunpHEIX OOpor B 3EMHEX ycnoBHax” BCH 120-85.

3. TemnepaTypHble YCIOBHS TBepAeHHd GeTOHA H IpexX-—
Oe BCero MNOBEPXHOCTHOTO CJIOf NOKPHITAYI ONpenengioTcd:

- TeMiepaTtypoil GeTOHHOH cmecCH;

~ aMIIuTynoi# xonebanmit TemnepaTypsl BO3AyXa 3a
CYTKH ;

~ HarpeBOM IOKpLITHYE 3& CYeT BO3MeiCTBHA COJIHEY-
HOH panuanuy;

- BENHYHHOH TeNIOBHIAENeHHAd NpPH 9K3O0TEepPMHHE Ie-
MeHTa.

Temneparypy TeBepleHHsg GeTOHa HNOKDLITHI MOXHO INpPH
HeOOXOOUMOCTH Pery/lHpOBAaTh TEXHOJOTHYEeCKHMH IIpEeMa—
MH, KOTOpble ClieAyeT IpedyCMaTpHBATH NpPH BbIGOpe cmo -
coba yxoma 3a 6eTOHOM,

Y Xon 3a CBeXeYNoXeHHbIM OeTOHOM MOKpPBLITHH MOXeT



OCYMeCTBISTECH OOHHM H3 CJeAYIOmMHEX CchnocoboB:

—~ HaAHeCeHHeM Ha NOBepXHOCTL OeTOHa 3am|E T H O &
BONONAapOHENpOHANaeMO# INIeHKH 6e/loro HWIE TEeMHOI'O NnBe-
Ta 6e3 ycTpoficTBa TepPMOHIO/NANEOHHOTO ClIOg NOBEepX IUIeB-
KH;

- HaHeCeHHeM Ha NOBEPXHOCTL GeTOHA 3am HTHOH
BOAONAPOHENpOHHENAeMO#l NMJeHKH C 3AaCBIKON NoBepX Hee
Cl10g NecCKa HIH CYHeCH C NOC/IedyIOIIEM YBIaXHeHHeM ero
B TeueHme 48 uac;

~ 3acBUIKO# MOBepXHOCTH 6eTOHa& C/loeM IecKa HIR
CyHeCH C yBlaXHeHHeM Ho Habopa 6eTOHOM IpPOEeKTHOH mpow
HOCTH.

4, BDeroHHas cMech B NepPHON YK/IaAKHE AOMXKHA HMETh
Temneparypy Mermee 80°C.

Tpe6osanus x cnocobam yxopa
33 CBeXEYyNnOXeHHbim 6GeToHOM

5. ¥Yxon sa 6GeroHOM HOolxeH obecneydABaThb:

— HeINpepbIBHO BJI&XHOCTHLIE YCOBAS TBepAeHHET Oe~
TOHA HeMeN/IeHHO Hocile OTHeNKH IOBepXHOCTH NOKPHITHSA
no mabopa npoeKTHOH HPOYHOCTH;

- TeMmIeparypy TBepAeHEs 6eToHa He Gollee 30°C Ha
NOBEPXHOCTH IIOKPHITHE B TedeHHe 24-48 gac mocne yK-
nankr 6eToOHa B 3aBHCHMOCTH OT BpeMeHH CYTOEK GeTOHH -
poBanEs # cnocoba ycrpofictea meos (Ho HaGopa npognHoc-
T2 GeronoM Gomee 120 krc/cm?);

- Hepenam TeMnepaTypbl Ha NOBEPXHOCTH IOKDBITHS
menee 12°C B mepBble ABOe CYTOK TBepReHHEs GeToHa.

6. B ycnoprax HenpephiBHOU BIIQXHOCTH TBepOeHHe Oe—
TOHA MOXeT OhIThb O6eclHedeHO IyTeM:

— CBOEBPEMEeHHOT'0 HaHeCEeHHg Ha NOBEepXHOCTh  MO—
KpPBITHES INIeHKOOGpaayiomero marepmana tpebyeMblXx  coc-—
TaBoB 10 BOAOHApPONPOHHENAEMOCTH (BKMioWag NMONHITHIEHO —
pole mienku) cornacio BCH 189-88 m BCH 3856-70;

— OTCHIIKA WIH YKNaNlk¥ Ha OOBEPXHOCTH CBeXeyJio -—
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XeHHOro 6eToHa MaTepHanos, NONNEpPXHBAEeMBIX B IOCTOSH~-
HO BIIaXHOM COCTOSHHE OO0 HaGopa NMpOeKTHO#  OpPOYHOCTH
COIVIaCHO TeXHOJIOTHH, H3/10XeHHO# B n,13 macrogmmx "Me-
TONHYECKEX peKOMeHdamEi”.

7. Ong nonydeHEs NPOEKTHHIX MOPO3OCTOHKOCTE H HpPOH-—
HOCTH GeTOHa B NMOBEPXHOCTHOM CllO€ IOKDHITHS, HeoGXonH-
MO o6ecneduTh TeMlepaTypy TBepneHug Gerona MeHee
30°C B Teuenme 24-48 wac no mabopa HpowHOCTH Gonee
120 krc/cm?2 (npmnoxenme 1),

8. Ilpm mepemagne TeMmmneparypsl Ha NOBEePXHOCTH NMOKPHI —
tHs MeHnee 12°C B mepebie nBOe CYTOK TBepAeHHs 6eToHa
0O Hape3KH WBOB B 3aTBepAeBlleM GeTOHe He BOSHHKH Y T
nonepeyHrle TpellHHLl B HOKPHITHHE Raxe Ges ycrpoiicTBa
KOHTPO/IBHEIX WBOB. [IpH 2TOM WBBl CXAaTHA AOMXKHBEI OBITH
Hape3aHbl B 3areepleBlieM OeTOHe B Teuenme 24-48 wac
nocne yknankm 6GeToHa.

9. Ilpu ycrposicTBe NoHepegHLHIX KOHTPOJILHEIX IIBOB CXa-
THS B CBEXeY/lOXeHHOM OeTOHe H/IH YCTPOHCTBE BCEX IIBOB
CXAaTH# B CBeXeyloXeHHOM GeTOHe NOMycKaeTcd Nepenan
TeMIlepaTypel Ha MOBEpXHOCTH NOKphITHS 6Gonee 12°C,

OcobeHHOCTH yXOaa 33 CBEXEYNOXEHHbIM 6eTOHOM
C YY4ETOM TEeMNepaTypHbIX YCNOBUA TBEpAEHWUS

10. Yxon 3a cBexeylnoxeHHbIM GeTOHOM C y4e TOM
TeMHnepaTypHHEIX YCJIOBHH TBepdeHHd NPOH3BOAHTCH B  TeX
ciydagx, xorpna B NnepHol yxona 3a GeTOHOM B T edeHHe
NepBHIX ABYX CYTOK: TemuepaTypa Bo3agyxa Gonee 25°C ;
nepenan TeMmmepaTyphl BO3AyXa 3a CyTkKE Gonee 12°C; or-
HOCHTe/IbHasg BIIaXHOCTh Bo3NyXxa MmeHee 50%; makcmEManp -
Hasi HHTEHCHBHOCTh COJIHeYHO! panuamnd¥® p 13-13gac Gonpme
En®  pasHa 1,20 Kan/CMzr‘pau.

[1pm yxazaHHBIX HOT'OAHBLIX YC/AOBHSX H yXOde 3a 6eTOHOM
TONBKO C NpPEMEHeHHeM IJIeHKOOOpa3yIomHuX MaTepHanoB MO~
BEePXHOCTBH GETOHHOTO NOKPHLITAS MOXET HarpesaThcd OO TeM-
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neparypsl Gonee 45°C, mepeman TeMIlepaTyp Ha IOBEPXHOC—
TH IOKPLITHI 3a CYTKH MoxeT nocturarh 20-830°C m nmmei-
HBI TpaddeHT MO TOJIMEHEe ININThI COCTABHT OT 0,6 oo
0,9°C/cm.

Y KasaHHbBIe JlapaMeTpsl NOTOABI MOT'YT OBITH HEe TOIIBKO B
B YyCIOBHEX KOHTHHeHTanbHOro knmmara Cpennefi Asmm, Ka-
3axcraHa, Bocrognoit CHbGEpH, HO H B NPYTrEX KJIEMATHYEC -
kmx pafiomax CCCP, Bxmogag, Hanpeamep, MOCKOBCKYyIO 06—
nactb (B pasHbix pafionax CCCP stm mapamerpsl 6yRyT O
NHYaThCd IO BEe/IMYHHE H YHCHY HNOBTOPEHHH - IIATEIBLHOC —
TH BO BpeMeHH).

[Ipr cocrapleHEE NpoeKTa OpraHA3aneEd paGoT Heo6Xo -
OAMO yCTaHaBIHEBAThb IlapaMeTpsl NOroAbkl IO KJIAMATHIEC ~
KHM CHpaBOYHHKAM MJig NOACYeTa MaTepHaloB Ui yXona
3a GeTOHOM.

11. Ilpr 6GeTOHEPOBAHHEHE NOKPHITHA B NIEpPHON C 8 no
17 uac B Mae-ceHTabpe H NpHMeHEHHH NNeHKOOOpasyiom HX
MaTepHanop a060ro meera (moroamnie YCIOBHS XapakTepH-
3ylOTCa napaMeTrpaMH, ykasasHHeiME B n,J0) Texmomo r m «a
yXona 3a 6eTOHOM OCYImMeCTBIdeTCS B Tako# mociemosa -
TelbHOCTH:

a) BClled 3a pO3JIMBOM IUIEHKOOOGpa3yoomero MaTepHana
TeMHOT'O IBeTa Hal NOKPLITHEM YCTaHABIHBAIOT TEHTHl H3
6peseHTa, NapyCHHbH H APYTHX MaTepHalos (XenaTeilb H O
6enoro neera) Mg 3amETHl 6eTOHA OT Harpesa CONIHEYHBbI—
MHE nydamM#, TeHTBl YCTpa®HBalOT Ha MepeMemAalollEXCs no
pennbc-popMaM MeTalNIEYEeCKEX HIE NepeBAHHHEIX KapkKacax.

Mexay NOBepXHOCTBIO MOKPHLITHS H TEHTOM DONXEeH
ocraBaTbCcg NnpocBeT 6Gonee B0cM Mg MUPKYASOHE BO3HyXAa.
Ecnm npumeHa10T nneHkoobpasyomuit MarepEan 6Gemnor o
nBeTa ¥ IuieHKa ¢opMEpyercd B Tedesme 2-3 wac, TO TeH-
THl He NpPHEMEHSIOT;

6) nocne copMEPOBaAHHS 3AMHETHOA NMIEHKH T € H T Bl
NepeNBHEraloT Ha HOBBIf y4acTOK H NOBepX IUIEHKH YCTpaé-~
BaloT TEepMOHIOJIANHOHHBIA C/ION -~ OTCHIIAIOT CIOX HmeckKa
H/IA CYNeCH TONMHAHOK 4CM H MOJ¥BAIOT ero BOMNOH  cpasy
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nocile OTCHINIKH, a 3aTeM 4depe3 3-4 gac B Tewenme 48 uac,
gTo6Bl TeMneparypa B NOBepXHOCTHOM cijioe GeToHa He IO -
Brimanach Gomee 30°C.

12. Ecng GeToHHpOBaHHE NPOH3BOAYAT B BedepHHe H HO4-—
Hble 4ach ¢ Masg N0 CeHTa6pb (mMOTOdHEIE YCIOBHA XapakTe-
pE3yIOTCH NapaMeTpaMH, yka3ameeimE B n.10), TOo yxom 3a
6eTOHOM oOcCymecTBiAseTCcd C NOMOWmMbIO IUIeHKooOpasylomer O
MaTepHgana 6e/0oro mBeTa HIK TEMHOTO OBeTa C nobenk o i
ero pacTBOpoM H3BeCTH N0 9 hac craeayomux cyrox. [Ipm
9TOM TeMIllepaTrypa NMOBEepXHOCTH HOKPLITHd B TedYeHHe Cle-
AYIOmMEX CYTOK He MOMXHa 6pITh Gomee 35°C,

IIpm Temneparype noBepXxHocTH GeroHa Gonee 35°C cne-
AyeT OTCEHINATH CJ/IOR IeCkKa HJIH CyNeCH H NOJIEBaTh BoOoOi ,
KaK 3TO ykasaHo B mll.

18. Yxon 3a cBexeynoXeHHbHIM GeTOHOM MNOKpLITHE 3a -
CBHIIKO! ero NneCKOM H/IH CYNeChbi0O C yB/IaXHeHHeM BORO it
(6ea nmpuMeHeHHda NMneHKOOOGpas3ylomEX MaTepHANOB) OCy -
mMecTB/IdTh B TAkOl MOC/eNOoBAaTe/IbHOCTH:

a) NMOBEpPXHOCTb YJIOXEHHOIO MOKDPHLITHS HeMeMUIeHHO NMoc-
Nle OTOENIKH YKPHLIBAIOT BIAXHO# MEUWKOBHHOA H INOAOEPXH -
BAIOT €€ B NOCTOYHHO BJIAXHOM COCTOSHHH NyTeM IOIHEBKH
pacnbuleHHo#t cTpye#t BoArl. HacToTy NOMEBOK Ha3HAd4aloOT B
3aBHECHMOCTH OT TeMIepaTypsl M BIaXHOCTH BO3AyXa H
CKOpPOCTH BeTpa. BMecTO MEUKOBHHBI NONYCKAeTCd INpHEME =
HATb IONHSTWICHOBYIO [JIGHKY, KapTOH H/IHA IOTHYIO Oymary,
YBIaXHsig§ HX NIOBEPXHOCTh B XXAPKYIO MOT'OAY NyTeM MNOJHB-
KH pacHpiUieHHOR cTpyeil BoAbl (6naronapd yBilaXHEHHIO Tem-
nepatypa nopepXHOCTH GeToHa Gymer menee 30°C);

6) xoraa no GeToHy MOXHO OyAer XOOHTL Ge3 ero mo-
BpexX[eHHd, MEUKOBHHY, MIeHKY, KapToOH WIE OymMary nepe-
HOCAT Ha HOBBI YJACTOK CBEXEYJ/OXEHHOTO NOKDPBLITHS, a
NMOBEePXHOCTL 0eTOHa 3achMAlOT NeCKOM HIE CYNecChio ClIO —
eM 5-68 cm;

B) C/I0#l 3A4CHINKH MOMAAEPXKHBAIOT B NMOCTOSHHO BIaXHOM
COCTOYHHE B TedeHHe MepBhIX 7 CYTOK, Mg 4ero B BeT -
PEHHYIO HNH XAapKylo NOTOAY ero IMOJHBAIOT 4Yepe3 KaxAble
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2-3 gac pacCHbUIeHHON CTpyel#l BOAB B NelgX NpeAynpexne —
EMa pasMbiBa. [lepen OkuepeNHLIM IONHBOM BecoBas BIaX —
HOCTb IIeCKa HWIK CYIeCH He No/MXHA OnTh MeHee 8%. B
nocneaywomue CyTKH Ao Habopa 6eToHOM HPOEKTHOR Nnpod -
HOCTH NOJIEB BOAOHA NpPOM3BOAAT 4Yepe3 Kaxnnle B8-8 wac.

[Mocnie mocTmxenHa GeTOHOM NPOEKTHO# NPOYHOCTH CIIOR
NecCKa WIH CYNeCH YAAangIioT.

14. Cnoco6 Hape3xH ma3oB mMBOB CXaTHd 3aBHCHT or
cnocoba yxofia sa Getomowm,

[Ipg nepemane TeMIeparyps 38 CYTKH HA& [OBEPXHOCTH
nOokpeiTHE Goliee 12°C masnl mMBOB CXATHY MOXHO Hape3aThb
B 3arBephesumieM 6eTOHEe TONMLKO C YCTPOACTBOM KOHTPONbL -
HBIX HNIBOB B CBEXeYIOXeHHOM OeToHe,

Ecnr no mabopa npourocTE Geronom Gomee 120 KT‘C/CNP
6yner obecnedeH Nepenafl TeMmneparypol 3a CYTKH HA MO -
BepXHOCTH NOKpLITHS MeHee 12°C, To nmasml WBOB CXATHd
MOXHO HapeaaTh B 3aTeeplieBmieM GeToHe 6ea ycrpolicTBa
KOHTPOJILHLIX IUBOB B CBeXeyJ/oXeHHOM OeTome.

Hapeska masop LIBOB CXATHY B CBeXeyilOXeHHOM Oero -
He npomapoauTca 6e3 ydera cmocoba yxoma 3a GeTOHOM.

Korna GeToHEpOBAHHE TOKDHITHS NPOHE3BOAYAT B Bedep -
HEe H HOYHBIE dachl, TO MOXeT ObITh HORNymMEHa Hape3 K a
na3oB LIBOB CXaTHd B 3arBepAepmem GeroHe 6e3 ycrpoil —
CTBa KOHTPOJILHBIX WBOB CXATHY B CBeXeY/JIOXeHHOM 6ero-—
He; B 9TOM Ciiy4ae Hape3Ka Na30B NONXHAa OHITh NPOH3BE -
nena po 17 wac cienylomeEX CYTOK.

Hapeskxa KOHTPO/BHBIX WIBOB CXAaTHd B 3aTBepAeBll eM
6eToHe menecoof pasHa TOALKO B TOM cClIydae, Korpa cTpoi
Ka He pacmnojlaraeT AOCTATOYHLIM KOJHYeCTBOM MAIIEH =
HAPe34YMKOB H/IE KOTr[a CTaBATCH Iellb SKOHOMHE pacxofia
pexymmHX QHCKOB IIpE Hape3ke Na3oB B 6eTOHe NPOYHOCTHIO
6onee 120 kxrc/cm2.

15, Tocne Hapeak®m wBa HeoGXOAWMMO 3&KpPHIThH a3 HOJOC-
co#t pynouHoro marepzana mapuao# 5-10cMm ang npenoxpa-
HeHHd OT 3aCOpeHHs H HCIApeHHdg BJIAark, 9To o Cc 06eHHO
BaxXHO IIPpH CYXO#, XAapKo# H BeTpeHO# norone.



Croco6ul yxona 3a GeToHOM

B 3aBHCHMOCTH

BpewMms cyTok, | Oxrnaemnit [(Oxenaemeii [Baa MmaTepra-
3 Mecsane! 6e-~ | Harpes no- |3a CYTKH 1a,00ecIeyn ~
7S TOHHEpPOBa - | BEpXHOCTE |Iepenan BAIOUIHH BIIaM-
b3t HES HOKPBITHS TeMIepaTry— | HOCTHEIe yC-
o 6e3 TepMO- |pEl HA IO~ |JIOBHA TBEp -
5 3amnTe B BepXHOCTH |HAeHHS
Tewenre 24-| NOKPHITHYA
2 gac, e3 TepMo-
o8 o 3AWHATHI,
3o C °c
O
D>
1 | Jlio6ule zacs Oo 30 Menee 12 | Ilnenkoo6pa=-
CYTOK, CeH- 3YIOIHAER Ma-
Tabpe-anpeib Tepman
IT | To6rie wacu o 30 Menee 12 |IlnenkgoGpa-
CYTOK, Mafl= 3ylomed MAaTe
4Br'ycT pHan noboro
neera
It | 8-17 1ac, gér 31 no | Bonee 12 Hnem{%oﬁpa—
- 3yomEl Ma-
Mai~CeHTa6pb TCpHAN 111060
TO mBeTra
1Y | Ilocne 174ac, | Ot 81 mo | Bonee 12 |[lnenkoo6pa ~
Mall-CeHTa6pb 60 3YIOmMER Ma -
Tepran
Y| Jlio6sle wach Bonee 81 Bonee 12 | [lnenkooGpa-
CYTOK, CeH- ayomeif Ma -
Tabpb-anpensb Tepran
Y 1| Nwbrie qaé:bx Orpannge- | Orpanmge~| [TocTosuHO
CYTOK, Nniobo# HAHX HeT HHA HeT Bl1aXHbIK Ma-
Mecqn roaa TepHan
10

OT TeMIepaTyDPHEIX YCHOBHA TBepHeHAHd

HIE OPYTHEM MaTepHraloM. 2.Y AaleHHe BlaxHON
MelwkoBEHBI, 3.0TChHIIKA ClIO9 NeCKa HIA CyHecH
C nondepXHBaHAEM B IOCTOAHHO BJIAXHOM COC—

TOgHHEE, 4.Y naneHMe necka HIHK CylecH

ITysxT
v
Iloc/enoBAaTeLHOCTb NONONHATENBHLIX TeXHONO- | METORE-
THYeCKHX omepamufi mo yxony 3a 6eTOHOM ;ggg;‘:;n

nanai”,
HOACHSIO-
mufl_yxon
3a 6ero—-
HOM

He Tpebylorca nomonuMTenbHble MepHl IO YXOAY 1;6;8;11;

3a GeToHOM 14

Bcerna cneayer npEMeHgTh NIIEHKOOOpasyommi 1;6;8;11;

Marepran Genoro meera.lomyckaercs NpEMeEHSTDH | 14

nNneHKoOobpasyomuil MatepHal TEMHOIo mseTa C

nobenkoli paCTBOpOM H3BeCTH nocine GopMHpOBa—

HES NIEHKH

1. Hanpaxka Tenros., 2,.llepeaBnHxka TEHTOB. 10; 11;

3. YcrTpoiicTBO TepMOHSONANHOHHOTO CllOd, 14

4. Y pnaxHeHAe BOAOH ClI0g TepPMOHIOIANHAH.

5. Ynanende cliog TepMOH3OIAUEH

Bcerna cnenyeTr npEMeHgTL MnerHkoobGpaaylomuh | 12; 14

maTepran Genoro neera.llomyckaercs NpEMeHATH

nieHkoo6pasylomuii MaTepHajl TeMHOro OBeTa8 C

nobenkoif pacTBOpPOM H3BecTH A0 § wac clelAyio~

mMAX CYTOK. [IpE 3TOM TeMmmeparypa HOBEPXHOC ~

TH NOKPHITHS He HOMxHA 6uTh 6onee 35°C, B

NIPOTHBHOM Ciiydae ClielyeT OTCHNATEh Clo#

TEepMOH3ONANEE N0 9 gac clleQylomAX CYTOK C

yBllaXHeHHeM B TederHe 48 uac

Hasmaualor cnoco6 yxoma 1Y. Ecnm Getrormmpoma- | 10; 11;

HHe IpPOW3BOMSAT B NHEBHbIe YACH H HArPEeB 10— 12; 14

BepXHOCTE NOM INCHKOH Gesoro mpera Gonee 30° (o}

TO YXOA OCYIlecTBALIOT mo cmocoby Il

1.YkpriTHe NOBEepXHOCTH BIaXHOH! MEIIKOBHHOM 13

11



Pynonmn#t Marepran (6ETyMEpoBamHas 6ymara, NOIHSTE-
JieHOBag IJIeHKA H Ap.) NPHK/IEHBAIOT K NOBEPXHOCTH HOKPEF
THE INIeHKOOOpasylomEM MAaTepHAJIOM Mg yXoxa 3a 6GeTo -
HOM.,

16. Ing nNoHHXeHHd TeMIepaTyphl OCHOBAHHS B HHEBHBIE
qachel cliefyeT HNOJHBATL €I'0 BOROH 3a "ac mepel ykiaanxoh
6eTroHa Tak, 9TO6GH mepeA yKiIankoi# GeroHa Ha NOBEPXHOC=—
TH OCHOBAHHEY He OBUIO CKOIUIeHHA BOJHI.

17, Ipr yxone 3a 6eTOHOM C yYeTOM TeMIepaTypH Bl X
ycinopmll TBepleHHS B Ted4eHHe 48 yac H3MepHIOT TeMle -
paTypy HOBepXHOCTHOT'O ciog GeroHa Ha rirybmEe 1-2 cM
PTYTHEIME TepMoMeTrpaMHE B 12 m 15 =ac.

Ecng mapesaloT HmBE CXAaTHg B 3aTBepleBimieM GeroHe ,
TO Heo6XONEMO NepHONHYEeCKH H3MepdTh TeMmneparypy oo -
BEepPXHOCTH NOKPHITHY H Ieped BOCXONOM COJIHIA.

3TO MO3BONHT ONpefelATh NepenaR TeMiepaTyphl 3a
CYTEKH HA NOBEpXHOCTH NOKDHITHI H y4eCThb TpeboBanmEa m14

PesynpraTe HaMepeHEH# TeMmIeparypul GeTOHa c ykasa -
HEEeM BpPEeMeHH CYTOK H Mecsla GeTOHHDOBAaHHH, cnocoba
yxona 3a 6eToHOM H cnocoba Hape3KH WIBOB 3AIMHACHIBAIOT B
JKYpH&JI, KOTOpHI{ XpaHHATCH B 1a60PATOPHE CTPOHTENbLCTBA.

18. Cnoco6nl yXoma 3a CBEXEYIOXeHHEIM GeTOHOM B
3aBHCHMOCTHE OT BpPeMeHE CYTOK M Mecama GeTOHHpPO B a HEA

npeEBeneHsl B Tabnmme .



ITpunoxenue

Brusnue TemnepaTtypHbix ycnosui teepgewms Geroxa
Ha €ro MOPO3OCTOWKOCTb WU MNPOMHOCTHL

1. Baggare TeMnepaTypHHX ycioBHE TBepAeHHsS GeToHa
Ha ero BOAONOTIOmMeHEe GbUIO ONpenelleHO0 3KCHepPHMEHTalb-
noX), Cocras Geroma npEMeHaNCs ONH3KHA K HOPOXHOMY.

Bo Bpems ¢opmoBarEEs o6Gpa3nos GeTonnas cMecCh
HMeJIa TeMIlepaTypy Nnepel HarpeBoM 7',, =20°C. O6pasnu
GeToHA IpeNOXpaHSI¥M OT HCNAPDEHHd BJIarH H IOMeMAallHE B
KAEMATHIECKYIO KaMepy, B KOTOpoll o6Gpasmbl Harpepan® Oao
remmeparyps 30, 40, B0 z 80°C no cmEycommanbEOfi 3aBE~—
CHMOCTH C nepmonom 24 gac, B TeyeHrme 14 cyrox. B koH-
oe KaxAoOTO NepHOAda TeMmIepaTypa 7;1 =20°C.

O6pa3nul nociie X H3TOTOBIEHHEA HarpeBan® depe3d 3,
10, 21, 45 wac. BopomornomeHEe onpeNeNdanIR CTAHXAPTHH —
ME HCNLITAHESME. Pe3ynbTaThl ONLITOB IpEBefNeHH HAa pHCJI
7 2,

U3 amanusa onpITOB CAENAHH ClEAYIOmMHEe BBLIBOAKL:

1. C nosnllienmeM TeMIepaTypsl Harpepa OeTOoHA 3HAYBE-
TelbHO yBeJHUHBAEeTCg ero sogomornomerndme (cm.prc.l).

2. B Gerone, mMeoomeM MeHblIee HAYalbHOE BOMOIOIIO—
IeHHe NPH NOCTOSHHOR Temmeparype TBepAeHHI 7,', =20°C
(rouxm mpm A T =0 ma xpusmx 1 & 2 peEc.l), maGmonaerm
Cd B MeHbIIHA NPHPOCT BOAONOCIVIOMEHHY NIpPH IOBLIIEH H H
remneparypel Teepaenma (AW, = AW, puc.1l).

3. C yBenuueHEHeM BpEeMEHH BbIAepXHBaHAs GeToHa B
HOpPMAITbHBIX YCIIOBHEX IIPH IOCTOSHHOM TeMmmepaType 7;, =
20°C ¢ mocnmemylomEM HarpeBoM GeTOHA DPe3KO CHEXAETCH
Bomonoraomen®e (cM.puc.2). [IpE sTOM C yMeHbIeHE e M

TR

[MpunoxeHAe pa3paboTaHO H 3KCHEPEMEHTH Npopelde -
gpl mux,[.C.BabagioM moa pykKoBOACTBOM KaHA.Te€XH. HAYK

B,A.Yepraroma,
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MakCHMANbHON TeMIepaTyps Harpesa 6eToHa CHHXaercsg
BONONOTJIOIEHHAE,

4, llpensaprTenbrOe BhINepXHBaHEe GeTOHA B HOpMAalNb -
HBIX TeMIepaTypHHIX YCIOBHYIX TBepAeHEg obecneudBaeT MEH—
HEMa/lbHOEe YBeJMIH4eHHEe BOAONOIVIOEeHHS HPHE NOCIEeNyIo I e M
noBhILIeHAE Temueparyps (cMm.pmc.2). Harpeep Geroma mocne
45 wac TBepHOeHHd OpH 7',/ =20°C ne NpHBONHT K yBe/lHYe-
HHEIO BOAOMOTVIOm eHHS.

5. [Ipm marpese Geroma mo 30°C (meaaBECEMO OT Bpe -
MEHH BHAepXXHBaHHE B HOpPMAaNbHEIX TeMIepaTypHBIX yC/IO -
BHSIX) HabnolaeTcs He3HAUHATe/bHOE yBe/lMYeHHe BOMAONOr -
nomenEs (CM.pHC.2).

II. Mopo3ocToAKOCTL GeTOHa 3aBHCET OT BEIEYHAHLI BONO-
NMOTVIOHEHAd H pPeryjlEpyeTcd BBeAeHHeM BO3NYyXOBOBIEKAalo -
MAX HIE rasoobpasyomux K06aBOK, CO3NAIMEX 3aMKHyTbhIe
Hopel, He 3aNONHEHHble BOMOHR

880 = K (W, + Wr) ~Vien = Voor > (1)

rae BBI - o6vem BOBNeweHHOrO BO3NyXa NpPH BBEACHHR
B GETOHHYI0O CMeCh BO3NYXOBOBJIEKAIOMAX MO-
6apok, %;
wo 06beM OTKDHITHIX HOp B GeTOREe INpPH HOPMAIb~
HEIX TeMIePATYPHLIX YC/IOBHSX TBepACHHS, %;

Wr ~ [NONONMHHTENbLHLI! O06BbEeM OTKPHITHIX IOp B 6e —
TOHe, oOpasopaBuuiica BCeACTBHE HOBHIIE -
HHEG TeMIleparypsl TBepAeHEd,%;

V” — oObeM KOHTDaKNHOHHLIX IOp B GeroHe, %;

V. - o6nem ocrarowsoro BosmyXa B YWJIOTHEHH O M
a Getone, %;

l( - xoad)gnnneu'r, XapakTepHE3YIOMHER MOPO30CTOH -~
KA 6eTOH NpH OTHOmWEHHH o6beMa 3aMKHY —
ThIX NOP K OGBEeMy OTKPLITHIX NMOp, 3amoJIHeH -
HBIX BOAmO#, paBHoM 1,20-1,24.

O6beM OTKPBITHIX NOp Wo B NOBEPXHOCTHOM ciioe Ge-
TOHA H3MEHHeTCd H MOXeT ObITh BhHIpAXeH 3aKOHOM  HOp—
MAaJBHOT'O pacnpefellieHdd HIH
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wa = WCP + /Z .5) (2)

rae Wc - CpeNHgd Be/IHYEHA BOMNOHOIVIOIIEHHAS HO TpeM
P o6pasnam, %;

6’ - cpemHeKBaNpaTHYHOE OTK/IOHEHHEe BOAONOIVIO -
menns, pasrHoe 0,1 wcp ;

Il - xoadbEmEeHT, NpEHEMAaeMbIi paBHBIM OT 2 10O
83 B 38BHCEMOCTH OT HaAOEXHOCTH pacdeTa MO-
posocTofirocTE GeroHa.

Cornacro ¢opmyne (1) xoamgecTBo NO6GaBOXK Mg BOSHyXo-

Bopnewenns BBJ sasmcmr or W, , W, , Vi =
ocr -+ C YyBelHYeHHEM BONOHOIVIOLIEHES W, , 9ro cessa-

HO ¢ pocToM o6beMa MNONONHHETENBHHIX OTKDPBHITHIX IOpP OO
1;5-2%, nonxen BoapacTaTb oGbem SB¥ no 68-7%.

B sroMm cinygae mpouHOCThL OeroHa cHE3ETCH Ha [0-15%,
YTO NpEBeNeT K YMEHBIIeHHI0O Hecyme#fi CIOCOOGHOCTH NOKpbi~
THL,

[Ipraem , HeCMOTps Ha HEKOTOpO€E MNOBHIeHHe KO3ddm ~
OHeHTa ONHOpOAHOCTH OGeTOHa MO NPOYHOCTH 384 CYeT BBe -
OeHHRd 8872 , cupxenme mpogsHocTE 6GeTOHa MOXHO dac —
THYHO KOMIIGHCHPOBATH 34 CYeT YMEHblIeHHYd BONONEMEHT -
HOI'O OTHOIEHHH BCJ/IefACTBHE INMACTHOHOHEPYOMHEX CBOWCTB
BB2  unm yeenmuenmeM TONMEHEI HOKDBLITHS.

Beenenme B 6GeTOHHYIO CMecCh rasoobpazsyiomeEx RoGaBox
A/ BO3AYXOBOBJIKAIOMHEX E IMacTr(EmEpylomEXx noba B 0 X
IPEBOAAT K HEe3HAYAT&IHLHOMY YMEHBUICHHIO NPOYHOCTH Ge—
TOHA,

Takum ob6pasoM, MOpPO3OCTOUKOCTEL OeroHa MOXeT OwITh
obecnedena nNE60 NyTeM yXolda 38 CBEXEYIOXeHHbIM Bero-
HOM, CO3OAIIEM HOpPMAaJbHBIE TemllepaTypHble YCJHOBHY
reephenus (mo 30°C), nu6o BBeneHmeM NONOMHETENBLHO I O
KOJNIEYEeCTBAa BO3AYXOBOBJIEKAKMHUX H IJIACTEPENEDYIOMHAX HIH
razoobpasyiomex nob6aBok.

Oneako BBeOeHEe B OeTOH BO3QYXOBOBIIEKalOMEX HTHE
rasoofpasywomrx HoGaBoKk He H36amigeT OT Heobxommmoc -
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TE cobnionaTb OCHOBHOe TpeboBaHHe - TemIeparypa TBeEp -
neHmg 6eTOHa B YC/IOBEHIX KOHTHHEHTAIBLHOI'O KJIHEMAaTa HOJM&-
Ha 6biTh MeHee 30°C, B aTEX KIEMAaTHYeCKHEX  YCIIOB Hg X
NPOHCXOMAHMT HONOJHHUTENLHOE CHHXEHHe IIPOYHOCTE  OeToHA
BC/Ie[ICTBHE MHOI'OKPATHO NOBTOPHBIX TeMHepaTypHBIX  Ha-
npgxeHA# B NOKpHITHHE, [loaToMy memecoobpasdHo obecneuxm -
BaTh MOPO3OCTOHRKOCTb H NPOYHOCTh GeTOHA, NPAMEHSS CO-
OTBETCTBYIOMEE CHOCO6GH yXona, CO3AAl0MEe HOpMAalk H H e
TeMInepaTypHbIe YCIOBHS TBepHeHHd, STO H OTpaxXeHO B
Hacrogmux "MeTONEYeCKHEX peKOMeHNAmHax”,
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