[bookmark: _GoBack]Практическое занятие №10
Расчет выдерживания бетона с противоморозными добавками.
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TOJIb3YEMOMY Ha CTPOHKE LEMEHTY, TaK KaK TEMII TBepAeHHs OeToHa
¢ 106aBKaMHU 3aBHCHT OT BHJIA H COCTABA LIEMEHTA.
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Tabauya 25
Peromennyemblii BII KOHCTPYKUMIi A5l BO3BEIEHs H3 GeTOHOB
€ MPOTHBOMODOIHLIMI T06ABKAMH

Meroa sbieprBais GToHa 10 Fabopa
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Tabauya 26

Hapacraitiie npouniocts Gerona ¢ npoTHEONMOPOINLIMK R06aBKaMN
HA NOPTIAHUCMEHTAX

PacueThan Tex- TIposHOCTE, % o HpocKTHO,

JloGasxun | noparypa Toep. | TP TocpIcHN 12 Moposc 32 nepuon, oyt

e Serona, °C[ 7 7 3 5%

E 30 5 70 %

HH -10 20 35 55 70

Sis 1o 2 35 50

=5 35 65 80 100

1o 2 36 45 70

XK XH 15 25 3 50

10 15 20 40

30 50 70 %

HKM 20 35 50 70

KM 15 25 3 60
HHK+M

10 20 30 50

) ) % 100

HIXK 25 40 50 80

HHXK+M 20 35 45 70

XK+ HH is 30 10 60

10 5 25 40

50 & 75 100

30 50 70 9

n 25 i 65 80

2 40 55 70

20 30 5 )
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3. betonuete cmecu ¢ noGaskavu HH u XK + HH 1 temnepa-
Typoii 15-20 °C, KaK IPABHIO, XOPOLIO YKNAZBIBAIOTCS H XapaKTe-
PU3YIOTCs OOLIMHBIMH CPOKaMH 3arycTeBaHns (Hasano — 2,0-2,5 4,
KoHell — 4-8 u); cviecH ¢ Gollee HH3KHMH TeMIEPATYPaMH, 0COBEHHO
ke 5 °C, HMEIOT GOJee JUTHTENbHBIE CPOKH 3aryCTeBAnMs (Haua-
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710 — 57 4, koHen — 11-30 4). BeaescTBie 5TOr0 OHM HE BBI3LIBAIOT
OCJIOKHEHHIT TPU TPAHCTIOPTHPOBAHHHL.

4. beronnbie cMecn ¢ jtodaskamu HKM, HK + M, HHK + M,
XK+ XH, HHXK, HHXK + M, 1 ocoGenno [1, xapakrepusyrorcst yc-
KOPCHHBIMH H BECHMA KOPOTKHMIT CPOKAMH 3aryCTCBAHHS, MA/IO 3aBH-
camumi ot Temmneparypbl (Hadano — 0,1-2,0 u, xomen — 0,.2-4,0 u).
[1o5TOMY 0/IHOBPEMEHHO ¢ yKa3aHHBIMH POTHBOMOPO3HBIMH JI00aB-
KaMH B COCTaB GCTOHHOI CMECH, KaK MPaBHIIO, JIOJUKHA BBOJMTHCS
Jn06aBKa, HOOEKTHBHO 3aMEUIAIONIAs CXBATHIBAHNC GETOHHOMN CMeCH.
W3 u3BecTHbIX 3ameumnTeneit nenosbiyercs JICT B MOBBIICHHbIX JI0-
3upoBkax, retpadopar Harpust TH i sxuskoe crexio KC B couera-
Hum ¢ aymnuaatoM Hatpus [TAIL-1.
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M3 m3pectHBIX 3ameymuTencii uenonbsyerces JICT B MOBBILEHHBIX JO-
3upoBkax, retpabopar Harpust TH win xuakoe crexo XKC B coueta-
HHH ¢ agunuHaroM Hatpus TTATL-1.

B nacrosmee BPEMA TIOABHITHCE TIPETIONKEHHA 10 UCTIOJIL30-
BaHHMIO MATCHTOBAHHBIX MPOTHBOMOPO3HBIX JI0GABOK ¢ MPHEMIEMbI-
MH CPOKaMH CXBaTLIBAHHS GETOHHOH CMeCH.

Ha3naueHue ONMTHMATLHOTO KOJIMYECTBA MPOTHBOMOPO3HOH
}'(0689!(“ HMECT BAKHOC 3HAYECHHE, TAK KaK [PH HEAOCTATOYHOM ed
KOJIMUECTBE MOKET MPOM3ONTH MPEKIEBPEMEHHOE 3aMep3anne Ge-
ToHa (MpM OXNaiAeHUH B GoNlee HU3KOH TeMIepaType, 4eM Ta, Ha
KOTOPYIO PACCYHTAHO BBCJCHHOC B CMECh KOIHYECTBO NPOTHBOMO-
po3Hoit 100aBku), a MpH M30BITOYHOM KOJIHYECTBE TEMIT TBEPACHHS
GeToHa MOXKET 3aMETUTRCA. KDOI\IE TOr0, HEONPABAAHHO YBETHYH-
BAETCA ET0 CTOMMOCTB.

38M0pa)l(HEaHHe GeToHa B PAHHEM BO3pacTe€ OTPHLATENLHO
BJIMACT HA €TO CBOICTBA MOCIC OTTAMBAHHUA BCICACTBHC HEOOpaTH-
MOTO paspyILIAIOLIEr0 BO3ACHCTBHA 3aMEp3WeH xkuakoil (hassl Ha
CTPYKTYPY, B TO BpEMS Kak 3aMopakuBaHue §eToHa mocne Hadopa
UM lq’)VITH'-lCCKOﬁ TIPOYHOCTH HE OKa3bIBACT CTOMBL CYLICCTBEHHOTO
BIHAHHA HA €0 KOHEUHYIO IPOYHOCTS.

TloaToMy npn Ha3HAYEHNH KOJHYECTBA J0OABKHA MPEKAE BCEro
ClIe/lyeT MCXOANThL U3 PacuSTHOI TeMmepaTyphl TBEpAEHHS GeToHa:
BBOJIMMOC KOITMMECTBO MPOTHBOMOPO3HOM J0GABKH JIOJGKHO MPEro-
XpaHATbh 6eToH oT 3aMOpakuBaHuA 10 Haﬁopa UM TPOYHOCTH MEHEE
KpHTHYCCKOH (Tab. 27).
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Jlanee HEOOXOAMMO TIPOBEPHTH BO3MOKHOCTb TIOYUCHHS Tpe-
GyeMoit POYHOCTH K MOMEHTY OKOHHAHHs TBEPAEHHs GETOHA ¢ BbI-
GpaHHBIM KOJIMHECTBOM JI00ABKH, KOTOPAs 3aBHCHT OT PacH&THOM
TEMIEPaTypsl OETOHA H MPOJOIIKUTENLHOCTH TBEpAeHUs (Tadn. 27).
TIpu s1OM TpeGyrOmAnCcs NPOLOIKHTENLHOCT TBEPACHHS 10 MOMY-
YeHWs yKa3aHHOI B IPOEKTe MM HOPMATHBHBIX JOKYMEHTaX Tpe-
Gyemoif mpouHOCTH, % OT Rag, MOKET OKA3ATHCS JOCTATOYHO OONb-




image11.png
LI0OH M HE O0CCHEYMTh NPUEMIIEMbIX TEMIIOB OCTOHMPOBAHHUA, YTO
noTpeGyeT NPHBJICYEHNS APYTHX METOJIOB.

BLlGOp W Ha3HAYCHHE ONTUMAIBHOTO KOJIMYECTBA MPOTHBOMO-
PO3HOI [00ABKM CTAHOBMTCH MHOrO(AKTOPHON 3amaueii, peureHue
KOTO])Oﬁ 3@BUCHUT HE TOJIBKO OT PaCCMOTPEHHBIX BBILIE ocobeHHocTel
BIIMAHKA J0GABOK HA MPOYHOCTH U JPYrHe CBOMCTBA GETOHA, HO U OT
peaﬂLHOﬁ 00CTAHOBKM Ha CTDOMTCJILHOﬁ TJIOMAAKE, BO3MOKHOCTH
BbIOOpa 06aBKy, criocoba e BBeeH s B GETOHHYIO CMECh U JIP.
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Tabnuya 27

TIpono:RATENBLHOCTH BHLIICP/RHBARNS GCTOHA ¢ IPOTHBOMOPO3HBIMH

noGasKaMH 10 HaGopa KPHTHYCCKOH NNPOYHOCTH

BpeMﬁ BBIAEPKUBAHHA, CYT,
| P | e
i g M200 | M300 | M400
= 7 6 1
-10 12 9 7
-15 19 14 11
> 6 5 1
-10 9 7 5
-5 19 14 10
20 58 45 28
= 7 6 5
-10 12 9 7
-15 19 14 10
20 28 19 14
> 5 7 3
-10 9 7 5
-15 1 9 7
20 14 11 9
25 40 28 20
= 3 2 1
10 7 5 4
-15 9 7 5
20 9 7 5
25 14 10 7
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Pacuem suvidepicueanua bemona c npoNUEOMOPO3HHIMU JOPAGKAMU

INocraHoBKa 3a1a4u BbIGOPa NPOTUBOMOPO3HOMH N00aBKH Npes-
nojaraet 060p HCXOJIHBIX JTAHHBIX, HCOﬁXO}lHMle AJ1 OLCHKH yCIo-
BHif OCTOHHPOBAHIS, OCOOCHHOCTEH BO3BOAMMOM KOHCTPYKLHH
CTOUKH 3PCHHs €& MaCCHBHOCTH, BH/Ia IPUMEHSEMO onany0ku, Tpe-
GyeMBIX TEMIIOB OCTOHHPOBAHKA U AP. HaKTOPOB.

3a HCXOJHBIC MPUHUMAIOTCS CICAYIOIINE OCHOBHBIE IOKA3aTEIH:

1) nporso3upyemast Temreparypa HapyXHOTO BO3JyXa Ha rie-
PUOJL TBEPACHHS GETOHA B KOHCTPYKLIMH;

2) naHHble N0 GeTOHY:

— kace (Mapka), MITa (kre/em?);
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— BHJ ICMCHTA;

- TpeﬁyeMaﬂ TIPOYHOCTE K MOMEHTY OKOHYAaHMA TBCPACHHUA
B KOHCTPYKLMH, % oT Rzg, H JonmycTAMas, UCXOOM U3 TEMIIOB BEaAC-
HHA paBOT, NPOJOIKHTENBHOCTD BbIIEPHKMBAHUS JI0 TIONYHEHHS YKa-
3aHHOM NPOYHOCTH, CYT;

3) 0cO6EHHOCTH BO3BOAMMOIT KOHCTPYKIIHM U YCIOBHIT €8 9KC-
TUTyaTauuH (B COOTBETCTBHH ¢ Tabll. 24):

— THIT KOHCTPYKIIAY;

— KJIace U JHaMeTp paboueii apMaTypsl;

— HAJINYUe WIH OTCYTCTBUE NPEABAPUTENIBHOIO HANPSIKEHNS ]

— 3allINTa 3aKIAJHBIX AeTaneii;

— CTEIICHb arpeCCUBHOCTH CpeAbl SKCILTyaTalluu,
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4) nannple no onanyoke: KOHCTPYKUMA OnanyOKd U COOTBETCT-
BYIOIHiT KO3D(GUIMEHT Teonepeaat.

V4T yCNOBHI peaNbHOM CTPOMTENBHOM IIOMAAKH HMEET
CMBICIT B CJTy4ac BHEAPSHHS TOH WM HHOI 0GABKH B IIPOH3BOJCTBO.
H])l/l 3TOM B@KHO OIPEACITUTH crnocob ¥ MecTo BBEACHUS }106&31(1[
B GETOHHYIO CMeCh, B OCOOEHHOCTH — BIIUSAHUE €¢ Ha TeXHOJOTHYe-
CKHe TTapaMeTpsl GETOHHOI CMECH, T. K., Hanpumep, BsICTpoe 3arycre-
BaHHE CMECH C HOGABKOH MOKET OKa3aThCsl COBEPUIEHHO HENpHEMJIe-
MBIM ISl TEXHOJIOTHH, B KOTOPOI IPUMEHSETCS 00bIUHbIii GETOH.

B xauecrBe npumepa paccMOTpUM BHIGOP MPOTHBOMOPO3HOM
no6asku s Ge3060rpeBHOro GeToHupoBanus (yHIaMEHTa MO Me-
TA/LTHYECKYIO KOTIOHHY.

Hexoonvie dannvie:

Beroun B15 (mapxku 200).

Tloprnanauement mapku 400.

Tpebyemas MPOYHOCTb K MOMEHTY OKOHYAHWS TBEPICHHS —
He MeHee 50 % OT Ras.

Z{onycmmaﬂ TIPOJOKUTENBHOCT BBIACPKUBAHUS, HCXOA U3
TpeGyeMbIX TeMIOB paboT —He Gonee 7 CyT.

Ocobennocmu 803600UMOTl KOHCHIPYKYULL:

DyHIaMEHT ¢ MOJYJIEM OXNaxaaeMoil mosepxHocTH My = 5
(OCHOBAHHE HE IIPOMOPOIKEHO).

Henanpsiraemas pafouas apmarypa xnacca A-ll, muamerp—
Gonee 5 MM.

3axnazHble AeTanu Ge3 CrenraibHOMN 3auThL.

Oxpy>xarolas BO3YIIHAsI CPea He arpecCHBHA.
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Hannvie no onanybre:

Onany6ka jepeBsHHas, W3 JOCKH TonmwHoi 40 MM, ¢ cooT-
BeTCTBYIOWMM Kod{HumenToM Tennonepenaun 3,6 Br/(v>°C), mpu
TPUHSTOM ISl JAHHOTO TIPUMEPa CKOPOCTH BETpa 5 M/c.

3ammuTa OTKPBITHIX GETOHHBIX IOBEPXHOCTEIH: TOPU3OHTATbHBIC
Heomany6/IeHHbIE TOBEPXHOCTH YKPBIBAIOTCS OUTYMHHH3UPOBAHHOM
GyMaroi 1 clIoeM OIMIIOK TONLIHHO okoso 10 eM. [Ipu 3TOM nona-
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raeM, 4To Ko3(puuueHT Tenonepeaiu no yKasaHHOMY yTEILICHHIO
PpaBeH Teionepeae yepes onanyoky.

BriGop Buaa mpoTHBOMOpPO3HOI JOGABKH IIPOBOAMUM B Clle-
NYIOWIEH OCIEN0BATENBHOCTH:

1. B cootserctBun ¢ Tabn. 24 onpenensercs mepeyeHs aoba-
BOK, IIPUMEHEHHE KOTOPBIX JOIYCKaeTCs B GETOHE MIs paccMaTph-
Baemoro (ynnamenta: HKM, HK + M, HHK + M, HH u I

HauGonee pacnpocrpanénubiMu noGaBkamu  ssistores HH
u [1, koTopbIe u paccMoTpuM GoJiee MoAPOGHO.

2. PexomeHTyeMblii METOJL BBIICPKHBAHHS GETOHA BLIOHPACTCS
MCXOI U3 CIEAYIOIMX YCIOBHIL: TEMIEPATypa Hapy:KHOTO BO3LyXa
110 —25 °C, oTHOCHTeNbHas MPOUHOCTb — 50 % OT Rag, CPOK BBIIEP-
JKUBAHUA — 7 CYT.

B cootsercTBuy ¢ JaHHBbIMU TGN, 25, PEKOMEHLYETCS BBIIEP-
JKMBATh GETOH €3 CeHHANbHOrO YTEIUICHHs WM B COYETAHUHU € Me-
TOJOM TepMOca. YTOUHEHHE pexuMa H TpeGyeMoro yrennenus Gy-
JIET CAENAHO Mocne pacyéra, MOITOMY OCTAHOBHMCA HA YKA3aHHOM
B MCXOJHBIX JAHHBIX YTETUIEHHH KOHCTPYKLH, KOTOpoe oGLenpu-
HATO B IPAKTHKE CTPOHUTEILCTBA.

3. KomiuecrBo npoTHBOMOPO3HOI J06aBKH 3aBHCHT OT Pacuér-
HOM TemnepaTypsl TBepaeHus GeroHa (He mmke —15 °C mis HH
u-25°C ms II), onpenenuts KOTOPYIO NOMOIYT PEKOMEHJALMH
pasn. 1.3. 3agaguM HadanbHYHO TeMIeEpaTypy OeTOHAa B KOHCTPYKUMH
f5n = +10 °C, 4TO BNOJNHE COOTBETCTBYET NPAKTHKE CEBEPHBIX CTPOH-
TENbHBIX TLIOWANOK, IIE 3UMHHI GSTOH FOTOBUTCA TONBKO Ha MOJOTpe-
TBIX BOJIE U 3aTOIHUTENSX. Z5.cp 3ABHCHT OT MACCUBHOCTH (MOJYII 0X-
TDKIACMOit [IOBEPXHOCTH) U Zsy, KOTOpas HaM HemspecTHa. ITosTomy
3a[aMM CICYIOLIEE COOTBETCTBHE MEXKIY KOHEYHOH TeMrmeparypoit
OCTBIBLIETO OETOHA U TEMIIEPATYPOil HAPYIKHOro Bo3ayxa (Taom. 28).
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Tabnuya 28

fuy

—5°C,-10°C,-15°C, 20 °C,25°C

fox

—=5°C,-10°C,-15°C,20°C,-25°C





image19.png
BeTon ocTeIBaET 10 TEMNEPATYPDhl HAPYKHOTO BO3yXa.
HamomunM, 4TO cpemHsAs TeMIepaTypa OMpEAeNierca Io
dopmyne
o= foutlx
6.0p = .
1,03+0,181-M,, +0,006(%5.,, ~75.)

Ilocrne cOOTBETCTBYIOIIMX PACYETOB MOMYYEHHBIE JAHHBIE CBE-
JEM B TallI. 29, OTPaKAKOLLYIO CBSA3b MEKILY TEMIIEPATYPOil HAPYKHO=
TO BO3/IyXa U TEMIEpaTypoii 6eTOHa HE3aBHCHMO OT BHA HOOABKIH.

Tabauya 29
tu, °C -5 -10 —15 —20 25
5. °C 2,6 0 2 —4,95 =73

3areM BbINONHUM PACUET MPOJOJIKUTENBHOCTH OCThIBAHMS 0e3
yuéra sk30TepMuH 110 Gopmyie
= Co Vsl ~tos) 4
o Ea
3,61 K0 My (s op = byn)

VKazaHHas 3aBMCHMOCTb CTIPaBEIHBA NIPH PAa3MEPHOCTAX: Yo,
kr/ne; Cs, Jl/(kr+°C); Ky, B/(M>-°C); Temmepatypa, °C.

TIpuMeM 1O COOTBETCTBYIOUIUM TAONMYHBIM JAHHBIM Yo =
= 2500 kA, Cs = 0,84 kIx/Axr-°C), K = 3,6 Br/(M%°C) IpH cko-
POoCTH BeTpa 5 M/C, M IPOBEAEM PacuET MPOJOIKUTEIBHOCTH OCThI-
Bauus 0e3 yuéra sx3orepmuu (tadm. 30).
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Tabruya 30

s =lox TTPOROMKHTEABHOCT OCTHBAHHS T, 1
B 084-2500010+5)
3,6:3,6-4,5(2,6+5)
0,84-2500(10-+10)
-10 =

3,6:3,6:4,5(0+10)





image21.png
Oxonuanue maén. 30

Tus= Ik HpO}lOII)KHTCJIbHOU[b OCTBIBAHHA T, 4
0,84-2500(10 +15
—15 ’7() =74
3,63,6-4,5(-2,5+15)
+2500(10+20
20 #:72
3,63,6-4,5(~4,95+20)
s 0,84:2500(10425) __
3,6:3,6:4,5(-7,3+25)

B cBa3ut ¢ TeM, UTO YUET TEIIOBBIENCHHS TIPH MONOKHUTETBHBIX
Temneparypax GeTOHa He IPUIOIeH ISl PACCMaTPUBACMOTO IIPHMEPa,
BOCIIONb3YEMCA PeKOMeH/alyel, NMpUBEASHHOH B PYKOBOACTBE IO
TPUMEHEHHIO GETOHOB ¢ IPOTHBOMOPO3HBIMH JI0GABKAMH, B KOTOPOH
TEMIOBbIAETEHHE YIHTHIBAETCA WIEHOM «+0rL1-D-R», Tae o — koad-
(HIMIEHT HHTEHCUBHOCTH TEILIOBBIAENeHNs; 1] — pacxo nemeHTa Ha
1 M Getona, xr; D — TeruioBbigenenne 1 Kr nemenTa 3a 28 CYT TBEp-
nennst npu 20 °C, x[lx/xr; R — npouHoCTS, HabupaeMmas GETOHOM 3a
BpemMs OCThIBaHMS GeTOHa, % OT MapouHoil. COOTBETCTBYIOINE BElH-
9HHBI o ¥ 3 MpUBEeHs! B Tab. 31, 32.

Tabnuya 31

Ko GuuuenT nHTEHCHBHOCTH TENIOBBIACICHHS O

fou—lox| 5 10 | 15 ] 20 | 25 | 30 | 35 | 40 | 45 | 50
o 0,01 {0,011{0,012)0,013)0,014]0,015| 0,016/ 0,017/ 0,018 | 0,019

Tabmuya 32
Tennossiaenenne nementos 3 3a 28 eyt Teepaenus npn 20 °C, kLa/kr
TlopTianAUEMEHT MapKkH
M400 MS500 M600

3352 3371 419
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Tabnuya 32

Tennossiaencune nementos 3 3a 28 eyt Teepaenus npn 20 °C, kLa/Kkr

TlopTIaHAUEMEHT MapKkH

M400

M500

M600

3352

337,1

419
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Jlnst pacuéra TEIUIOBBICNCHNS MO YKA3aHHOM peKOMEHIALHH
HE0OXO0/MMO ONPENSNUTH TPOYHOCTh 32 BpeMsa ocTeiBaHmA R (% oT
28-1HEBHOIA), KOTOPAs, B CBOIO 0YEPeib, 3aBHCUT OT BPEMEHH OCTBI-
BAHUS 11 OCOOCHHO OT BHIA TPOTUBOMOPO3HOH oGasku. Onpexenum
TeoBLIACIcHNE A1s OeTona ¢ pobaskoii HH u IT orgensHo. Tak
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KaK 5K30TEPMHYECKOE TEIUIOBBIACICHHE YBETHYHUT CPOK NPOJOJLKH-
TEJIBHOCTH OCTBIBAHIS, 3apaHee YBEIMYUM €TI0 NPUMEPHO Ha CYTKH,
T. €. BMECTO PACCUMTAHHbIX §€3 Y4&Ta TeIIOBbIACNEHHS TPEX Ha3HA-
UM Y€TBEPO CYTOK.

Ipunse no TaGn. 26 TeMmepaTypy HApyXHOTO BO3IyXa
—15 °C, t5cp = —2,5 °C ¥ NpPOJOIKHTENBHOCT OCTBIBAHHS OKONIO
4 cyT, IyTEM SKCTPANONALMHU ONPENENIeM IPOYHOCT GETOHA € J0-
Gaproit HH—R =20-25 % Ry,

Jiist Getona ¢ noGaskoii I, cooteetcTBeHHO, R = 30-35 % OT Rag.

Ilpu Temnepatype HapyxHoro Bosgyxa —25 °C 5 =—-7,3 °C
M COOTBETCTBYIOIIAA POYHOCTh OETOHA 32 BPEMS OCTBIBAHHUSA C JO-
6askoit HH — R = 10-15 % OT R, ¢ mobaskoii I1 — R =
=15-20 % OT Rys.

Temnossigenenue 6etona ¢ gobaskoiit HH cocrasut:

Z5ep=-2,5 °C, 0= 0,014 (frepenaza = 25 °C), 11 =250 xr/ne’;

R =22 %, D= 335 xlw/xr;

+oeLI3R = +0,014 - 250 - 335- 22 = 25795 klw/v’.

BrecéM cooTBETCTBYIOMME MOMpPABKH B PAacu&T MPOJOIKH-
TEIBHOCTH OCThIBAHMSA (Tabm. 33).
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Tabauya 33

tas JloBaeka TIpomOmKHTENBHOCTD OCTBIBAHHA T
52500-25795
HE =220 q104=46
HH T 715 1= 4,0 cyT
-15°C i
n 2 32500-37520 _ 136 4= 53 eyr

7115
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lus JloGaBka TIponOmKHTENBHOCTD OCTBIBAHHS T
73500+16080
=—————=87u=36
HH T2 Mk
25°C
n - B00+22780 g3 439 cyr

1032,2
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focp=—7,3°C, 00 = 0,016 (fnepenaza = 35 °C), R=12 %,
0,016 250 - 12 - 3352 = 16080 wllw/vc.
Tennoseiaenenue Gerona ¢ nobaskoii IT cocrasut:
f5p=-2,5°C,00=0,014, R=32%;
—0,014 - 250 - 32 - 335,2 = 37520 wllw/v;
tsep=—7,3°C, 0= 0,016, R=17 %;
-0,016-250- 17 - 335,2 = 22780 kflw/n’.

Takum 06pa3oM, BEIIENAEMOE SK30TEPMHUYECKOE TEIUIO MOKET
CYIIECTBEHHO MOBIHMATL HA MPOAOILKUTENBHOCTL OCTBIBAHHSA ﬂaHHOﬁ
OTHOCHTENBHO MacCHBHOM KOHCTPYKLIMH. COOTBC’[‘CTBYI’O].L[SE YBEIH-
YEeHHE CPOKOB OCTHIBAHMSA 3ABHCHT OT BHAA NOOABKH, TEMIEPATYpLI
TBepAeHns GeTOHA 1 MOXKeT coctaBuTh OT 0,60 110 2,25 1 Gonee CyTOK.

OI(HaKO BepHéMC}{ K pelIeHuIo TOCTABJIEHHOMH 3anavu: onpene-
JIEHHIO TEMIIEPATYPhl HAPYKHOTO BO3/yXa, IPH KOTOPOil MOTYT OBITh
BBINONHEHB! TPeOOBaHMs NOJyueHus 1poyHoctd 50 % OT Ryg mns
Gerona ¢ no6askoit HH u IT He Gonee yem 3a 7 cyT.

Pexum TBepneHus GeroHa paccMarpuBaemoro (yHaameHTa
B 3aBHCHMOCTH OT TeMIIEPaTyphl Hapy:AKHOTO BO3JyXa MMeeT clie-
JLYIOLIHE XapaKTePHCTHKH (Tali. 34).
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Tabnuya 34
Pewxnm ocTpiBanns

TIponomiu- Tponomiu-
fo.cp 32 Tle-
Bun | TenbHOCTH 0c- TenbHOCTh | Beero
fup fox PHOJI OCTEI-
noGaski | TeBanus, cyT UL o TBEPIEHHS | CYTOK
W0t =15x) TIpH f5x
15°C| +10°C 460 2°C 2,40 7
B il 525 B 1,75 7
HH 3,60 3,40 7
=25 +10 . 7,3 >
< < I 3,90 3% 3,10 7

TIpouysocts GeToHA ONpENENAETCA MO NPOJOILKHTENbHOCTH
¥ TEMIIEpaType COOTBETCTBYIOIIETO MPOMEXKYTKa BpeMeHH (Tabi. 35).
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BriGnparh NpoTHEOMOPO3HBIC XHMHUYECKHE M00aBKH CliefyeT
© yUETOM CIIEAYIOMIHX (haKTOPOB:

— BUJT KOHCTPYKIIHI;

— YCIOBHA IKCILTYATAMH KOHCTPYKITHit;

—TPOTHO3UPYEMBIE TIOTOHEIC YCIIOBHS Ha MEPHOJ TBEPACHHS
GCTOHA B KOHCTDYKIIMH;

— TpeGyeMBIe TEMITEI CTPOHTENBCTBA H JIP.

Pexomenyembrit BUI KOHCTpyKUHit s BO3BEaeHHs U3 GeToHA
C HCTIOJTE30BAHUEM TPOTHBOMOPO3HEIX J00ABOK TIPEIONpPEEIseT
METOI BBIICPHHBAHUA OETOHA 70 Halopa MPOEKTHOH TPOYHOCTH
(1abn1. 25) B 3aBHCHMOCTH OT TEMTICPATYPhl HAPYXKHOTO BO3AYXA.
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Tabnuya 35

IIpounocts GeTona B Tewenne 7 CyTOK TBEPACHHS

. Bun TIpouHOCTB, % OT Ryg, 3a BpeMs Bceero
e nobaskn OCTHIBAHHS JOMOHHT. 3a7 oyt

1sc HH 30-35 Jlo5 3540

B il 45-50 5-10 50-60

HH 10-12 = 10-12

2C T 20-25 10 30-35

Kak Buano u3 tabn. 35, wis Gerona ¢ HH 4,5 = —15 °C Hmke
NPENCIBHOM, T. K. IPOYHOCTH He focturia TpedyeMsix 50 %. IToato-
My gaxe 0e3 yTOUHSIOMIMX PACU&TOB MOKHO CUMTaTh 45 = —10°C
TIPEIENbHOM 1 BBIONHEH!S [I0CTABICHHBIX TPEOOBaHHii Kk OeTOHY.

B cootBeTcTBHH € npOBeﬂéHHHMl/l pﬂC‘léTﬂMH pin e 6eToHa
¢ no6askoii IT npu #;5 = —15 °C BHINOJHAIOTCA MOCTABJICHHBIE Tpe-
6GoBaHus 10 TMPOYHOCTH C HEBGOBIINM 3aracoM.

BelnonHeHHbIe 0 NPHHIMIY TEIUIOBOr0 GanaHca pacyérbl Io-
3BOJIAIKOT I0YYBCTBOBATH BIMSHUE HA PEKHUM OCTbIBAHHUSA (M COOTBETCT-
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BYIOILEE HAPACTAHNE NPOYHOCTH) TAKUX OCHOBHBIX (DAKTOPOB, KaK TeM-
TiepaTypa Hapy)KHOTO BO3IyXa, TeMIepaTypa 0eToHa, s(deKTHBHOCTB
TETUTOH30ISLIMH KOHCTPYKIIHH, COCTaB GETOHA, BUJI LIEMEHTa U JIp.

Bwmecre ¢ Tem He cnenyeT 3a0bIBaTh 0 NPUOMIKEHHOCTH pac-
9ETOB, HE YHMTHIBAIOLMX 0COOEHHOCTEH HEPABHOMEPHOTO TeMIepa-
TYPHOIO TOJI KOHCTPYKLMH M HaM4Hs ObICTPO OXJIAKIAEMbIX MECT.
B wacTHOCTH, A4 paccMaTPHBAEMOIl KOHCTPYKLMH TAKUMU MECTAMU
Oy/LYT HAPY/KHbIC IOBEPXHOCTH U OCOOCHHO HHTCHCHBHO OXJIAXK/(ae-
MBbI€ YIJIBl M IpaHH (yHIaMeHTa, TeMIepaTypHbIil PEKUM KOTOPBIX
MOJKET CYNIECTBEHHO OTIMYATbCA OT PACCUMTAHHOTO MO HPHHLMITY
TEMIOBOro GanaHca, NPEANOIaraloliero PaBHOMEPHOE OCTHIBAHHE
Getona. Ha npakTuke MMEHHO B TakuX MECTAaX OPraHH3yeTcs Ha-
GrrofIeHHE 32 TeMIepaTypoli GeToHa, ¢ TeM YToOkI Oblia obecreyeHa
KaK MUHHMYM KPHTHYECKas IIPOYHOCTD.
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TIpu BEIGOPE MPOTHBOMOPO3HO 10GaBKH LENecoofpasHo py-
KOBOJICTBOBATHCA CIIEMYIOLIMMU TIONIOIKEHHAMH:

1. BeToH ¢ MPOTHROMOPO3HELIMU I0GABKAMH JIOTIYCKaeTCA TIpH-
MEHSITh, €CITH BO BPEMS! BLUICP:KHBAHNS 10 IPHOGPETCHHUS KPHTHHE-
cKoli TIPOYHOCTH TeMMiepaTypa GETOHA ¢ MaKCHMATBHO JIOTycKae-
MBIMHU JI03UPOBKAMHU J0GABOK HE OMYCTUTCA HUIK(

—15 °C — mpu npumenennu noGaeki HH;

—20 °C — npu npumenennn gobarok XK + XH, HK + M,
HKM, HHK + M;

—25°C — npu npumenennu fo6aeok I, XK + HH, HHXK,
HHXK+ M.

2. TIpounocts 6eTOHa B 3aBUCHMOCTH OT HOGABKH, MPOJOIDKH-
TENLHOCTH TBEPICHHA 1 PACYETHOM TEMIEPATYPbI OPHEHTHPOBOUHO
JIOCTUTAeT 3HaueHUH, MPUBEAEHHBIX B Tabl. 26, a mocne 28-cyTou-
HOTO BBIZIEPAUBAHKS IPH TeMIiepaTypax Beite O °C GeToH, kak npa-
BHIIO, IPHOGPETAeT MPOEKTHYIO MpouHOCTS. Janusie Tabn. 26 mia
BLIGPAHHOH JOGABKH [OIDKHBI YTOUHATLCS NPHMEHHTENLHO K HC-





