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TexHomoruueckass kaprta Ha OETOHUPOBAHHE MOHOJIMTHBIX KOHCTPYKLHMH C
MCMOJIb30BAHUEM IIPOTUBOMOPO3HBLIX A00aBOoK paspadorana OAQO IIKTHnopomcTtponl B
COOTBETCTBUU C MPOTOKOJIOM CEMUHApPaA-COBELIAHUS «COBPEMEHHBIE TEXHOJIOTUHU 3UMHETO
OCTOHUPOBAHMSY, YTBEPKACHHBIM MEPBbIM 3aMecTureieM npembepa IlpasurenbcTBa MOCKBBI
B .HU. PecuHbIM, U TEXHUYECKHUM 33JJaHUEM Ha pa3paOOTKy KOMIUIEKTA TEXHOJOTHYECKUX KapT
Ha TIPOU3BOACTBO MOHOJMTHBIX OETOHHBIX padOT MPU OTPULIATENBHBIX TEMIIEpPaTypax
BO3JyXa, BBIJAHHBIM Y IIPABJICHUEM Pa3BUTHUs ITeHIUIaHa I'. MOCKBHI.

Kapra comepKuT pelieHus 10 TPAHCOOPTHPOBAHUIO M VKJIAJAKe OCTOHHOH CMECH,
BBIICP’)KMBAHUIO O€TOHA, a TaKXKe€ PEKOMEHAALMM MO MPUTOTOBJICHUIO W HCIOJIb30BAHUIO
NPOTUBOMOPO3HBLIX JA00ABOK C LIEJbIO PACHIUPEHUs] T'PaHUL] PALMOHAJILHOIO NPUMEHEHUS
TEPMOAKTHUBHBIX METOJOB BBIACP)KHUBAHUS OE€TOHA B  MOHOJMTHBIX KOHCTPYKIHSX,
OETOHHUPYEMBIX MPU OTPULIATEIbHBIX TEMIIEPATypPaxX BO3AyXa.

HacToswmyr kKapTy peKOMEHAYETCS NMPUMEHITh COBMECTHO C Pa3JIMYHBIMHU METOIAMHU
TepMOOOpabOTKN OeTOHAa, IPedyCMOTPEHHBIMHU KOMILUIEKTOM TEXHOJOTMYECKHUX KapT Ha
MPOU3BOJICTBO MOHOJIUTHBLIX O€TOHHBIX PA0OOT B 3UMHHUX YCJIOBUSX.

Kapra npenHasHaueHa UIsi HWHXKEHEPHO-TEXHUYECKUX PAOOTHUKOB IPOEKTHBIX MU

CTPOUTEJIbHBIX OPraHU3aLUN, CBSI3aHHbBIX C MPOU3BOACTBOM OETOHHBIX padoT.

TexHonorunueckass kapra paspadboraHa B 1998 roay TBOpueCcKUM KOIeKTUBOM OAQO
[IKTHUnpomcTpoii B cocraBe — HO.A. ApeiMOB (1. HUHXXKEHEP MNPOEKTa, PYKOBOIUTEIb
padotnl); A.M. TroporoB k.T.H., B.H. Xononos, T.A. I'puropsena, JI.B. Jlapuonona, 1.b.
Opnosckasi, E.C. HeuwaeBa (ucnonHurenu), A.JI. MsrkoB, K.T.H. (OTBE€TCTBEHHbII
ncnoguutenb ot IIHUMOMTII), u oTkoppekTUpOBaHA B YAaCTHU MPUMEHEHHUS HOPMATHUBHBIX
noKyMeHTOB B HOs10pe 2008 r. corpyaHukamu Texuuueckoro otaena OAQO IIKTHnpomcTpoi
M.H. CtponrudbsiMm u O.A. CaBUHOM.

ABTOpbI OyayT MNPU3HATEIbHbI 3a TMPEAJIOKEHHS W BO3MOXKHBIC 3aMEUaHMUsS IIO

COCTABY U COAECPKAHUIO JAHHOMW KapThl.

KoHnrtakTHbIN Teaedon/pakc: (495) 614-36-49.
E-mail: info(@pkti-promstroy.ru

http://www.pkti.co.ru

© OAO IIKTHopoMmcTpoii
Hacroamas «TExXHOJIOrH4YeCKasd KapTa HA OCTOHHPOBAHHEC MOHOJMTHBIX KOHCTPYKIUM C HCHOJIb30BAHHCM
IPOTHBOMOPO3HBIX J00ABOK» HE MOKET OBITh IOJHOCTBIO HJIH YACTHYHO BOCHPOH3BCACHA, THPAKHUPOBAHA H
pacopocTpancHa 0¢3 paspemeHus OAQO ITKTHopoMcTpoun
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1 OBIIUE TAHHBIE

1.1 CyumHOCTh IPUMEHEHHsS MPOTUBOMOPO3HBLIX J00ABOK  3aK/JIHOYaeTCs B
MCIIOJIb30BaHUN OETOHHOMN CMECH ¢ XUMHUYECKUMU JOOaBKaMM, TMTOHUKAKOIUMU TEMIEPaTy py
3aMep3aHusl KUAKOM (pa3bl U OOECHEeUHBAIOIIUMU TBEpJeHHE OETOHA MPU OTPHULATEJIbHBIX
TeMIepaTypax BO3ayXxa.

1.2 O0nacTh NpuUMEHEHMUsI HACTOSIIEH KapThl BKIHOUYAET OETOHUPOBAHNE MOHOJIUTHBIX
OETOHHBIX U JKeJIE300€TOHHBIX KOHCTPYKIIUH, MOHOJMUTHBIX 4YacTell COOPHO-MOHOJMTHBIX
31aHUM, paOOThI MO 3AMOHOJMYMBAHUIO CTBIKOB COOPHBIX K€IE300€TOHHBIX KOHCTPYKIIUH, a
TaK)Ke MPU H3TOTOBJIEHUH COOPHBIX OETOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKIUM B 3UMHEE
BPEMS B YCJIOBUSIX CTPOUTEIbHOU IUIOIIAAKH IIPH YCTOMYUBOU CPEAHECYTOUYHOU TEMIIEPATYPE
HApPY>KHOTO BO3ayxa HUXE 5S°C U MUHUMAJIbHOU CYyTOYHOU Temriepatype Huxke 0°C.

1.3 B kapTe paccMaTpuBaeTCs NPUMEHEHHUE CIEAYIOIINX MTPOTUBOMOPO3HbBIX TOOABOK:
norama — I1; aurputa Hatpus — HH; HuTtpata xanpums ¢ mMoueBHHOM — HKM; HUTpHT-
HUTpaT-xJiopuaa xkanpuusa — HHXK; xmopuga kajlsluss B COYETAaHUU C XJIOPUAOM HATPUA —

XK+XH; xnopuna kanbiiysa B couetaHuu ¢ HUTpUTOoM Hatpus — XK+HH; HuTtpara kanbiusa B

coYeTaHUuU ¢ MOueBUHOM — HK+M; muTpar-suTpara kaabluusa B COYETAHUU C MOUEBUHOU —

HHK+M; HUTpUT-HUTpAT-XJIOpUIA KaJbUA B COUYETAHUU ¢ MOUYE€BUHOU — HHXK+M.

1.4 Bp100Op NMpOTUBOMOPO3HBIX AJOOABOK, MEPEUUCTCHHBIX B M. 1.3 OCYIIECTBISACTCS B
3aBUCHUMOCTH OT Ha3HA4Ye€HWs1 OCETOHHOW CMECH W € VY4YETOM KOHCTPYKTHUBHBIX W
SKCIJTy aTALIMOHHBIX OCOO€HHOCTEH MOHOJIMTHBIX KOHCTPYKLMH, IIPUBEICHHBIX B Ta0uLE 1.

[IpumeHeHUI0 OETOHHOW CMECH B 3aBUCUMOCTU OT IIPOTUBOMOPO3HBIX J00aBOK
NOJIKHBI MTPEALIESCTBOBATD:

a) UCMbITaHUE OETOHA HA KOPPO3UOHHOE BO3AECUCTBUE AO0ABOK, COAEPKAIUX B CBOEM
coctaBe HuTpat kaapiusa (HKM, HK+M, HHK+M, HHXK, HHXK+M);

0) ucnbiTaHue OeTOHa Ha OOpa30BaHUE BBICOJOB, €CJIH IMOBEPXHOCTH KOHCTPYKIUU
npeaHa3HaueHbl OJIs TOCJEAVIONmeH OTACNKU (MajspHble M ApPyrue padOThl) MM K HUM
NPEABABISIFOTCS CHELHUAJIbHBIE APXUTEKTYPHbIE TPEOOBAHUS,

B) MPOBEPKA BIUSHUS JO0ABOK HAa CKOPOCTh TBEPAECHHUS OETOHA, 4 TAKXKE HA JPYTHUE
MPOEKTHbIE CBOMCTBA O€TOHA (MIPOYHOCTb HA PACTSHKEHHUE TPH H3ruOe, MOPO30CTOMKOCTD,

BOJIOHEIIPOHULIAEMOCTb M T.II.).

) JIONMyCKAeTCA B COYCTAHMH C JOOABKAMH, YKA3AHHBIMH B 11. 3.1.1 «» HACTOAIMICH TCXHOJIOTHUYCCKOH KAPTHI.



Taoauna 1 — O0aacTh NnpyMeHEeHUsI NPOTHBOMOPO3HbIX J100aBOK

(BHAK «+» 03HAYACT «AOMYCKACTCH», 3HAK «—» 03HAYAET «He A0NYCKACTCH)

I'nn KOHCTPYKIUHU U Y CIIOBUSA
UX DKCILTyaTalnun

JloOaBku

HKM:

HK

M.

2

HHK+M

HH

HHXK:
HHXK+M

2

4

6

IIpensapuTeIbHO-HAIPSKEH-
HbI€  KOHCTPYKLUH, KpPOME
YKa3aHHbIX B M03. 2, CTBIKH
(KaHabl) COOPHO-MOHOJIUTHBIX
1 COOPHBIX KOHCTPY KIUH

[ IpensapuTeIbHO-HANIPSKEHHBIE
KOHCTPYKIUM, apMHPOBAHHBIE

ApPMaTypHOU CTAJIBI0  KJIACCOB
AT600; AT800; ATI000; A-V**

KenezobeToHHbIE
KOHCTPYKLIUU C
HEeHANpsIraeMou padouei
apMaTypour TUaMETPOM

a) bosee S MM

_|_

_|_

_|_

0) 5 MM U MeHee

_|_

_|_

_|_

Kene3obeToHHbIE KOHCTPYKLIMH,
a TAKKe CThIKU O€3 HampsiracMom
apMaTypbl COOPHO-MOHOJIMTHBIX
M COOpPHBIX  KOHCTPYKIIHH,
UMEIOIIUE BbIMYCKU apMaTyphl
WJIM 3aKJIaJTHbIC JICTAJIU:

a) 0e3 cheuMajbHOM 3alUThI
CTaJu

0) C IIUHKOBBIMHU ITOKPBITUSIMU
10 CTajau

B) C AJTFOMHUHHEBBIMU
MOKPBITUAMH MO CTAJIH

r)Y ¢ KOMOMHHUPOBaHHBIMHU
MOKPBITHUSIMHU
(111€JI0YE€CTOUKUMHU
JTAKOKPACOYHBIMHU UJIH
OPyTrUMH [EJIOUECTOUKUMH
3aIIUTHBIMHA CIIOSIMU o
METAJIJIM3UPOBAHHOMY CJIOK))

COOpHO-MOHOJIUTHbBIE
KOHCTPYKIIHMH,
npegHa3HaYeHHbIE TSI
YKCIUTyaTalUU:

a) B HearpeCcCHUBHBIX Ta30BbIX
cpenax

0) B arpecCUBHBIX TIa30BbIX




\ cpenax

[ Iponomxenue Tadbnuusbi |

1 2 3

4~
N
N
~J
0

_|_
_|_
_|_
_|_
_|_

w

B) B  HEarpeCCMBHbIX  H| T
arpeCcCUBHBIX BOAHBIX Cpeax,
KPOME YKa3aHHBIX B I103. O «I»

') B arpeCCUBHBIX BOAHBIX Cpefax|  — — — - + -
Npyu  HAJIMYUKU  arpeCCHUBHOIO
BO3JACHCTBUS IO IIOKA3aTEIsIM
COZEpPKaHUs  CyJb(aToB WU
COJIEHM U EOKHUX MIEJIOYEn IIpU

HaJTU4IHUN UCTIAPSIFOLLINX
[TOBEPXHOCTEN

1) B 30HC MEPEMEHHOIO YPOBHsI|  — + — _ + _
BOJIbI

€) B BOIHBIX U ra3oBbIX Cpefax|  — + — - _ _

[IPU OTHOCUTEJIbHOH BJIAXKHOCTH
oonee 60% mpu HATUUMH B

3AIIOJIHUTEJIE BKJIFOUEHUH
PEAKLMOHHO-CITOCOOHOTO
KpeMHe3ema
X) B 30HaX  JCHCTBUS|  — + — — + +
OJTy 3K arO LIIUX [TOCTOSIHHBIX
TOKOB OT MOCTOPOHHHX
HCTOUYHUKOB
7 |JKene300eTOHHBIE — — — — — —
KOHCTPYKLMHU IS

SIEKTPUPULMPOBAHHOTO
TPAHCIIOPTA U MPOMBIIIJIEHHbBIX
NPEANPUITUN, TOTPEOSIOMIUX
[MOCTOSIHHBIN  JJIEKTPUUYECKUU
TOK

* JlomyckaeTcs B COUCTAHMH C JA00aBKaMH, VKa3aHHBIMH B m. 3.1.1 «r» Hacrosmei
TCXHOJIOTMYCCKOU KAPTHI.

** [1o I'OCT 10884-94 — nna At600; AT800; AT1000 1 mo I'OCT 5781-82* — nna ctamm A-V.

| Ippmeuanms:

1. BO3MOKHOCTh NMPUMECHCHH AOOABOK B CAVYAsIX, MEPCUUCICHHBIX B MO3. 4 HACTOAIICH
TAOJIULIBI, JOKHA YVTOYHITHCS B COOTBCTCTBHUH C TPCOOBAHUSIMH I103. 6, a MCPCUYUCICHHBIX B 1103. |
IPH HATWYHHN 3AIIATHBIX IIOKPBITHH 110 CTAIH — ¢ TPCOOBAHUAMU MO03. 4.

2. OrpaHuyeHUs MO NPUMEHECHUIO OCTOHOB ¢ A00aBKaMH MO MO3. 4 U 6 «I», «&», a TaAKKE A5
OCTOHA ¢ JOOABKOM ITOTaIla IO I103. 6 «O» HACTOSINCH TAaOIUIbI PACIIPOCTPAHSIIOTCI U HA OCTOHHBIC
KOHCTPYKIIHH.

3. Ilo mo3. 6 «0» HacTosIcH TAaOIUIBI B CPEAC, COACPIKAIICH XJIOP WM XJIOPUCTBIM BOIOPO,
N00aBKU, 3a UCKIIOUCHUECM HUTPHUTA HATPUSL, JOMYCKAKOTCS MPH HATHYHUH CIICIIUAILHOTO 0OOCHOBAHUSI.

4. Tloxazarenu arpeCcCUBHOCTH cpeabl yveraHasmuBarorcs no riaase CHull 2.03.11-85 «3ammra
CTPOUTCIIBHBIX KOHCTPYKLMH OT KOPPO3HUM», a HAIMYHC OIYKIAIOIMUX IMOCTOSHHBIX TOKOB OT
MOCTOPOHHUX UCTOUHHKOB — 0 CH 65-76 «MHCTpyKIMS N0 3aIUTE KEIC300CTOHHBIX KOHCTPYKIUM OT
KOPPO3UH, BBI3BIBACMOM OJTYKAArONUMU TOKaMi. IIpu mpuMeHEHN 100AaBOK B 3THUX YCIOBHSX CIICAYCT
VUNTBIBATh TPEOOBAHMSI YKA3AHHBIX HOPMATHUBHBIX JOKYMEHTOB B YaCTH IUIOTHOCTH W TOJIIMHBI




3AIIUTHOTO CJI0A OCTOHA, 3aIDUThl KOHCTPYKIMM XUMHYCCKH CTOMKUMH aAHTHKOPPO3UOHHBIMU
ITOKPBITHAMU.
).  KOHCTpyKUMH, NOECPUOAUYCCKHA  YBILKHAKIIUCCI  BOJOM, KOHACHCATOM  WJIH

TCXHOJIOTHUCCKUMH KHAKOCTIMHU, MPHUPABHUBAIOTCA K JKCIUIYaTHPYCMBIM IIPH OTHOCHUTC/ILHOMU
BJIQXKHOCTH Bo3ayxa oonce 60%.

1.5 IIpoTuBOMOpPO3HBIE 1OOABKH B OETOHHYHK) CMECh JOMYCKAETCsl MPUMEHSITD, €CJIM K
MOMEHTY OXJXKIACHUS OCTOHA HHXKE€ TEMIIEPATypPbl, HA KOTOPYHK) PACCUUTAHO KOJHUYECTBO
BBEJICHHOM NOOaBKH, OETOH MPUOOPETET KPUTUUYECKYIO NPOYHOCTh. OHA MOJKHA COCTABISATH

He MeHee 30, 25 u 20% npoeKkTHOM MPOYHOCTH OPH KJIacce OeTOHa COOTBETCTBEHHO B135, B25
uB35.

KpuTudeckon CUYHUTAETCST MOPOYHOCTb, IO JOCTHXKEHHUM KOTOPOH OETOH MOXKET

MOABEPraThbCsl 3aMOPAXKUBAHUK) 0€3 CHMIKEHHUSI CTPOMUTEJIbHO-TEXHHMYECKHMU  CBOMCTB

(OPOYHOCTh, BOAOHEOPOHULIAEMOCTb, MOPO30CTOUKOCTb W [p.) MOpU TOCIECAYHOIEM

TBEPACHUMU.

[Ipy HeCOOTBETCTBUM TeMIIa TBEpAEHHUs OeToHa rpaduKy IPOM3BOJACTBA pPadoT
PEKOMEHAYETCS PAacCMOTPETh  LEIeCOOOPA3HOCTb TMPUMEHEHHMSIT OETOHHOM CMeCH C
MPOTHBOMOPO3HbIMHU JOOABKAMU B COYETAHUU C BbIICP:KUBAHHUEM €ro M0 METOAY TepMoca 3a
CYET YTEIJICHUS KOHCTPYKLMH, a TaKXe C BJIEKTPONPOrpeBoM (0OOrpeBOM) YIIOKEHHOM
CMECH, KaK YKa3aHO B Ta0JuIEe 2.

Taoauna 2 — IlepedyeHb MOHOJIMTHBIX KOHCTPYKLHH, 0€TOHUPOBAHUE KOTOPBIX
MPOU3BOAUTCHA C NMPUMEHEHHEM NMPOTHBOMOPO3HBIX J00ABOK B COYETAHMM C JAPYIrHMH
MeTOJAMM BbIAEP:KUBAHUA 0€TOHA

MeTton BhiepKMBaHUS O€TOHA N0
Mony b Cpennsist HaOOpa UM MPOUYHOCTH, %o OT
[TOBEPXH TEMIIEPATY MPOEKTHOU
OCTHU HaunmeHoBaHue pa BO3ayxa 50-70, B CPOKH 30-100, B
KOHCTPY KOHCTPYKLIUHU 3d IICPHO/ CPOKH
KIUH, BeiaepkuBa| 20-30 | 28 | Oonee | 28 | Oonee
M, Hust, ©C CyT.u| 28 |[cyT.u| 28
MEHEE | CYTOK |MEHEE| CVT.
DyHIaAMEHTBl IO 3JaHUs, U
00OpymOBaHUE, KOJIOHHBL,| A0 =22 1 2 ;2 2 | ;2
4-8 |ceuenuem 50-70 cm, Oanku
BbICOTOM J50-70 CM, CTE€Hbl H Hioke 1-9 - 3 n - 3 "
[IJIUTHI TOJIMUHOU 25-50 ¢cM -23 j j j
PaMHbIe KOHCTPYKLMH, KOJIOHHBI
ceueHueM 30-40 cm, Oanku| Jlo -25 1.2 |1:2;3] 1;2 2:3 | 1;2
BbICOTOH 30-40 CM, CT€HBI U TUIUTHI
8-12 -
TOJILUHOU 20-25 CM, JOPOXKHBIE U
Huxe
Apyrue Ha3€MHBIE [MOKPBITUSI 5 2.3 2: 3 2 3 2
TOJIIIUHON 20-25 CM




MOHOIUTHBIE Y4YaCTKU COOPHO-

y Jlo-25 | 1,23 | 2,3 ;2 | 2,3 | 1,2
MOHOJIMTHBIX KOHCTPYKLIUH, CTBIKUA

12-16

COOPHBIX KOHCTPYKLIMM, Ha3eMHbIE

N Hwxe -25 | 2;3 3 2 3 —
NOKpbITUsT TOMUUHON 10-15 cm

CBbiiie |{CTbIKM COOPHBIX KOHCTPY KLU Jlo-25 | 1,2,;3 | 2,3 1; 2 3 1; 2

2 2 2

16 Huxe -25 3 3 — 3 —

[ Ipumeuanue: Lindpamu 0003HAUCHBI CICAYIOIMUE METOAbI BBIACPKUBAHUS OCTOHA.
| — 6¢3 cneuaaIbHOrO YVTCILUICHUS
2 — B COUCTAHHH ¢ METOJIOM TEPMOCA;
3 — B COUYCTAHUU C DJICKTPONPOrPeBOM (0OOrPEBOM)

1.6 JIns obecnedeHus: BBICOKOTO KadeCTBa O€TOHA C MPOTUBOMOPO3HBIMU J00AaBKaMHU
cobmoaarotcs TpedoBanus, npeaycmorpedHbie I OCT 13015-2003 «KoHCTpyKIIMK M U3A€THS
OeToHHBIE U keye300eToHHBbIe cOopHbie», CHull 3.03.01-87 «Hecymue u orpakmarouiye
KOHCTPY KLU .

1.7 Pemenust o BbIOOPY M MCIOJB30BAHHUIO IIPOTUBOMOPO3HBIX JO0ABOK H3JIOKEHBI B
HACTOSIIEN KapT€ B COOTBETCTBHUM C pPEKOMEeHAAUUAMUA «PyKOBOACTBA MO MPUMEHEHUIO
O€TOHOB ¢ MPOTUBOMOPO3HBIMH JOOABKAMI .

1.8 Meroaguueckue ImpUMEPBI OINPEACICHUS PACUETHOU TEMIIEPATYPhl TBEPACHUS
OeTOHa U pacueTa yTEeIUICHUs] KOHCTPYKLUH IIPUBEIEHBI B MPUJIOKEHUN A HACTOSIIEH KapThl.

1.9 Kapra npegycmarpuBaeT oOpalleHue €€ B chepe MHPOPMALUMOHHbBIX TEXHOJOIUH C
BKJIIOUEHHUEM KapTbl B 0a3y MaHHBIX aBTOMATH3UPOBAHHOrO pado4yero MecTa TEXHOJOora

ctpouteibHOro npou3BoacTBa (APM TCII), noapsimunka v 3aKa3vMKa.

2 OPI'AHU3AIUA U TEXHOJIOI'UA BBINNOJIHEHUSA PABOT

2.1 TpaHcriopTUpOBaHHE U YKJIaAKa OETOHHON CMeCH

2.1.1 beTOHHYK CMeCh C IMPOTUBOMOPO3HON A00ABKOH HEOOXOAMMO MNEPEBO3UTH C
00s13aTeJILHOM 3alIMTON OT aTMOC(pPEepHBIX OCAAKOB U BLIMOPAKUBAHUSI BOABI.

JlocTapieHHass K MECTy YKJIQJAKH CMECh JOJKHA UMETh 33JaHHYIO IOJABHXKHOCTb W
TeMIEPATyPy.

2.1.2 BpiOop cmocoOOB M CpeACTB IIEPEBO30OK OETOHHOM CMECH U mpeaeabHas
NPOAOJLKUTEIBHOCT €€ TPAHCIOPTUPOBAHHMS  YCTAHABJIMUBAKOTCS  CTPOMUTEIbHOM
nadopaTopuei ¢ yuyeToM obecrnedeHus TpeOyeMOoro KauecTBa Ha MeCTe YKJIAAKH.

2.1.3 CHer u Hajleab OETOHHOM CMECH YJAJISIETCS C paHee YJIOKEHHOro OeTOHa,
onaJilyOku M apmartypbl. IloaroroBjieHHass K OETOHMPOBAHMIO KOHCTPYKLMS [0 VKJIAJAKH
O€TOHA YKPBIBAETCS OT aTMOC(EPHBIX OCATKOB.

2.1.4 Temnepatypa O€TOHHONM CMECH MOCJIE VKIAAKA M YIUJIOTHEHHUS JOJDKHA




COOTBETCTBOBATH YCTAHOBJIICHHON PACUYETOM.

2.1.5 beroHupOBaHME MACCHUBHBIX KOHCTPYKLMHU MOPOU3BOJUTCS TaKUM OOpa3oM,
4TOOBI TeMnepaTypa OeTOHA B YJIOKEHHOM CJI0€ A0 MNEPEKPBITUS €r0 CIASAYIOIUM CJIOEM He
CHUKAJIACh HUKE€ MUHHUMAJIbHO A0y CTUMOH (11. 3.5.3).

[IepepbiBbl B yKjaaake O€TOHA MOJDKHbI ObITb MHUHMMAJIbHBIMH M JOIMYCKAIOTCS B

MeCTax, 00O03HAYE€HHBIX B MPOEKTAX NPOU3BOACTBA padOT.

2.1.6 IIpu cHeromazgax v CUJIbHBIX BETPaxX yKjaagKka O€TOHHOH CMECH MPOU3BOAUTCS B
OpE3€HTOBBIX 1IAaTPaX MJIN JIETKUX TEILISKAX.
2.1.7 beroHupoBaHUE KOHCTPYKUHH MOOJDKHO COMNPOBOXKAATH COOTBETCTBYHIUMU

3anucsMu B «KypHane O€TOHHBIX padoT».

2.2 Beiaep:xuBaHue O€TOHA U YXO/1 32 HUM

2.2.1 Bplaep:KMBaHHUE MOHOJMTHBIX OETOHHBIX W KEJIE300€TOHHBIX KOHCTPY KLU,
BO3BOJAMMBIX M3 OETOHOB C ITPOTUBOMOPO3HBIMH AOOAaBKAMH, HEOOXOAHMMO ITPOHU3BOAUTH C
COOJIFOZIEHUEM ClIeAY FOIMX YKA3aHUM:

a) TIOBEPXHOCTH O€TOHA, HE 3allUIIEeHHbIE OINMajlyOKOM, BO HU30€KaHUE MOTEPHU BJaAru
WA TOBBIIIEHHOTO VYBJIAXXHEHUS 3a CYeT aTMOC(EepHBbIX OCAAKOB IO OKOHYAHHUHU
OCTOHUPOBAHUSI HEMEIJIEHHO YKPBIBAKTCSA CJIOEM THIAPOHU3OJSILUOHHOIO MaTepHalia
(HOJIMATUJICHOBAS MJICHKA, MPOPE3UHEHHAs TKaHb, pyOepoua U Ap.), NOBEPXHOCTH OE€TOHA, HE
NpeIHA3HAYECHHbIC B JAJIbHEUIIIEM J1JI1 MOHOJIUTHON CBSI3U ¢ OETOHOM WJIM PACTBOPOM, MOTYT
MOKPBIBATLCS ILIEHKOOOPA3YIOIMMMHU COCTaBaMU WM 3allUTHBIMU ILIEHKAMH (OHUTYyMHO-
3THHOJIEBbIM, ASTHUHOJIEBBIM JIAKOM M Jp.); HE 3allUIICHHbIE ONaJIyOKOM IOBEPXHOCTH
YKPBIBAKOTCS CJIOEM TEILUIOHU30JSIIUOHHOIO MaTepraja (ONUIKY, 1JIaK, BOMJIOK, IIECOK, TPy HT,
CHET W [Ip.); €CIM TO3BOJISIET KOH(QUIrypaluss OeTOHUPYEMOM KOHCTPYKLMH, YKPBITHE
[IeJIeCOOOpa3HO IPOM3BOAMTH OTHEJBHBIMU  y4YaCcTKaMHU II0 Mepe OKOHYAaHUS HX
OETOHUPOBAHMUSI,

0) TepMHYECKOE COIPOTHUBJICHHE OMNaJyOKH M YKPBITHUS JOJLUKHO OO€CIeUYMBaTh B
O€TOHE TeMIIEpaTypy HE HMKE paCYETHOH A0 HAOOpa UM ONPOUYHOCTU HE MEHEE KPUTHUYECKOH
(m. 1.5 HacTosIIEeH KapThl);

B) a1 OO€CNeYeHUs] OAMHAKOBBIX YCJIOBHM OCTBIBAHUS YaCTeH KOHCTPYKIIUH,
UMEIOIIUX PA3JIUYHYH) TOJIIIHUHY, TOHKHE 3JIEMEHTBI, BBICTYHAKOIIUE YIJIbl U APYTrHE YaCTH,

OCTBIBAKOIIME OBICTPEE OCHOBHOM KOHCTPYKLMH, AOKHbI UMETh YCUJIEHHOE VYTEIUICHUE;



pa3Mep VYYacCTKOB C VYCHJEHHBIM VTEIUIGHUEM U €ro TEPMUYECKOE COMNPOTHBJICHUE
YKa3bIBAETCS B IMIPOEKTAX MPOU3BOJCTBA PadOT;

') IpyU BO3MOKHOM MOHMKEHUU TEMIIEPATypPbl O€TOHA HUXKE PACUETHOM KOHCTPYKIIMS
yTEeIUISIETCsT HWJIM  oDorpeBaercss A0 Habopa OETOHOM  KPUTHYECKOM  IPOYHOCTH,
NOIOJHUTEIbHOE YTEIJICHUE WM OOOTrPEB KOHCTPYKIUM MPOU3BOJAMTCS, KOrJa 3aMeNjIeHUE
WY TIOJIHOE TIPEKPALICHHUE TBEPACHUS B MEPHO/I TIOHWKEHUST TEMIIEPATYPbl MOXKET 3aMEAJIUTh
OOIIHI TEMIT CTPOUTENLCTRA.

2.2.2 PacnnanyOnyMBaHUE U 3arpy K€HUE KOHCTPYKLUH, CHITHE THAPOU3OISLUOHHBIX U
TEeMJOU3OSLUOHHBIX YKPBITUH MPOU3BOIUTCS C COOJIFOICHUEM CJIEYIOIIUX TPEOOBAHUN:

a) pacrajyOJIMBaHHE dYacTeill KOHCTPYKLMH, OKa3bIBAIOIUXCS B 30HE IT€PEMEHHOTO
rOPU30HTA BOJOTOKA, AOIYCKAETCSA TOJBKO MOCIE CMaaa BOAbL, HACTYIUJICHUS YCTOUMYMUBBIX
MOJIOKUTEIBbHBIX TEMIEPATYP U NPUOOPETECHU OETOHOM MPOEKTHON NPOUYHOCTH;

0) pacnanyOjuBaHHE IPEeABAPUTEIbHO-HANPSKEHHBIX KOHCTPYKLUMUH MPOU3BOAUTCS
NPy JOCTHXKEHUHU O€TOHOM MPOYHOCTH HEe MeHee 80% OT MPOEKTHOM;

B) pacnaiyOJMBaHUE KOHCTPYKIMH, NOABEPraroluXCs cpa3y Iocje pacnanyOJMBaHUs
MOIEPEMEHHOMY  3aMOPaXKMBAHUIO M OTTAMBAHUIO, B BOJOHACBIIIEHHOM COCTOSIHUH
NPOU3BOAUTCS IO AOCTUKEHUH O€TOHOM He MeHee 70% MpOYHOCTU OT MPOEKTHOMM;

r) pacnajayOJIMBaHUE HECYIUX KEJIE300€TOHHBIX KOHCTPYKLIMM MPOU3BOJUTCS MOCTE
NOCTHKEHHUSI OETOHOM MPOYHOCTH, YKA3aHHOH B Ta0auIE 3.

Tabéauma 3 — IIpouHocTh 0eTOHA NP (PAKTHYECKON HATPY3Ke

[IpouHocTb OeToHa (% OT MPOEKTHOM) NpU (PAKTUUECKOU
KoHCTpyKILIUS Harpy3Ke, %o OT paCYETHOH
CBbILIE /0 MeHee /0
Hecymue nnunon 6 m u doiee 100 80
Hecymue 11uHOU MEHEE 6 M 100 70

) CHATHE OonaJlyOKH, BOCOPHUHUMAKOIIEH MacCy O€TOHAa KOHCTPYKILMM, apMUPOBaHHbBIX
HEeCYIIMMU CBapHbIMM KapKacaMM, JOIYCKA€TCsd TMOCJ€ JOCTHXKEHUSI OETOHOM 3THX
KOHCTPYKLIMU HE MeHee 25% NPOEKTHOU NPOYHOCTH;

€) CHSTHE TEIUIO- U T'MAPOHU3OJISIUOHHBIX YKPBITHH, OOKOBBIX 3JIEMEHTOB ONAIyOKH,
HE HECYIUX HArpy30K OT MAaCChl KOHCTPYKIUH, AOMYCKAETCS MOCIE AOCTHXKEHHS OETOHOM
MPOYHOCTH, YKA3aHHOU B I1. 1.5 HACTOAIIEH KapThl, €CJIU B MPOEKTE HET UHBIX YKA3aHUU IO
5TOMY BONPOCY;

’K) CPOKHM pacnaJyOJIMBaHUSI MACCHUBHBIX KOHCTPYKIMH HA3HAYAKTCSI C Y4YETOM

3aJIaHHBIX MIPOEKTOM HAUOOJIBIIUX AOMYCTUMBIX TEMIIEPATYPHBIX IEPENagOB MEXKIY SAPOM,




MMOBEPXHOCTHIO O€TOHA U HAPY KHBIM BO3IYXOM.

2.2.3 PacnanyOJieHHbIe KOHCTPYKILIMU JTOJKHbI BDEMEHHO YKPBIBATHCS, €CJIU PA3HOCTH
TeMIEPaTyp MOBEPXHOCTHOIO CJIOsI OETOHA U HAPYKHOTO BO3AyXa MPEBBIIIACT:

a) 20°C — a1 KOHCTPYKILUH ¢ MOAYJIEM MOBEPXHOCTH 110 J;

0) 30°C — nyist KOHCTPYKLUMH ¢ MOAYJIEM TIOBEPXHOCTH 5 U DoJiee.

2.2.4 PacnanyOnuBaHMe U 3arpy’>K€HHE€ KOHCTPYKIUM, a TakK)Xe CHSITUE TUAPO- H
TEIUIOU3OJISILHUOHHOTO YKPBITUA TIPOU3BOAUTCS TOJBKO MMOCJE HWCHBITAHUA KOHTPOJbHBIX
00pa3LoB, MOATBEPKAAIOIIETO JOCTHKEHHE OETOHOM HEOOXOAUMOM IMPOYHOCTH.

2.2.5 PaboTbhl O MOHTaXXy apMaTypPHbIX CETOK M KapKacOB, YCTAHOBKE M pa30OpKe
ONMaJyOKHM U YKJaJAKe OETOHHOM CMECH BBINOJHSIET KOMILJIEKCHAasi Opurajga B COCTaBe,
YKa3aHHOM B Ta0Jm1ie 4.

Tabéauua 4 — Pacnipeaesienue onepaunu no UCMOJTHUTEISAM

Ne Kon-BO
CocraB 3BeHa 1Mo npodeccusim IIepeuennb padoT
/11 4EJIOBEK
1 | beronmuk IV p. 1 Yknanka ©OeTOHAa B KOHCTPYKIIHIO,
I p. 2 VKPBITHE OTKPBITBIX TOBEPXHOCTEH
TUAPO- U TEIJIOU30JISINUEN, YCTAHOBKA
TEMMEPATy PHBIX NATYUKOB 5

KOHTPOJIb TEMIIEPATY Pbl OETOHA.

2 | IInoTHUK IV p. YcraHoBKa U pa300OpKa AEPEBSIHHON U

1
I p. 1 IePEBOMETAJUNIMYECKOHN Onalty OKH.
3 | Apmarypmuk 1V p. 1 MOHTaX  apMaTypHbIX CETOK U
I p. 2 KapKacoOB.

3 PEKOMEHJIAIIMHA 1O BEIBOPY U NCNOJIL30OBAHUIO
MPOTUBOMOPO3HBIX TOBABOK

3.1 Be1iOop 100aBOK M Ha3HAYEHUE UX KOJIMYECTBA.
3.1.1 BpiOOp HOpOTHBOMOPO3HBIX J00ABOK MNPOU3BOAUTCS € YYETOM CJIEAYIOIINUX
[OJIOYKEHUN
a) OETOHHYH CMeChb C MPOTHBOMOPO3HBIMHU NOOABKAMH JIOIY CKAE€TCSl MPUMEHSITh, €CJIH
BO BpEeMs BbIAEPKHMBAHMUS OETOHA OO0 MNPUOOPETEHHST MM KPUTHYECKOM MPOYHOCTH €ro
TeMIIEpaTypa ¢ MAKCUMAJIbHO JOITy CKAEMbIMH JO3UPOBKAMH JOOABOK HE OITy CTUTCS HIDKE:
— 15°C — npu npumenennu 1odasok HH;
— 20°C — mpu npumeHeHun nobasok XK+XH; HK+M; HKM; HHK+M;
— 25°C — npu npumenenuu go0apok 11, XK+HH, HHXK, HHXK+M:;

0) OPOYHOCTh OETOHA B 3aBUCUMOCTH OT N00aBKH, MPOAOJLKUTEILHOCTH TBEPACHUS U




pPaCUYETHOU TEMIIEPATYPbl OPUEHTUPOBOUYHO AOCTUTACT 3HAUCHUH, NMPUBEICHHBIX B TAOJIHIIE I,
a mocjie 28-CyTOYHOrO BbIAEPKMBaHUS Npu Temmepatype Bbimie 0°C OeTOH, Kak IpaBUIIO,
npuoOpeTaeT MNPOECKTHYI MNPOYHOCTb, MaHHble TaOJHLBI S5 Il BbIOpaHHOM J00aBKU
00s13aTeJIbHO JOJKHBI YTOUYHSITbCS MPUMEHUTENIbHO K HCIIOJb3yeMOMY LIEMEHTY, TaK Kak
TeMII TBEpJeHHUs OeTOHa C A00aBKaMH 3aBUCHUT OT COCTaBa I1IEMEHTA, YTOYHEHHE TEeMIIa
TBEpACHUSI O€TOHA MO3BOJUT HM30€XKATh €ro IPEKACBPEMEHHOIO 3aMOPAKUBAaHUS, OoJiee
NPaBUJILHO Ha3HA4YaTh HEOOXOAMMOE KOJMUECTBO JOOABKY;

Ta0ouma 5 — Hapacranue npoYHOCTH 0€TOHA ¢ NPOTHBOMOPO3HbIMH J00aBKaAMH
HA MOPTJAHALEMEHTAX

p [Tpo4yHOCTB, % OT NPOEKTHOM, IPU TBEPACHUH HA

JloOaBka ACasTHA TeMHepasza MOpO3€ 3a IePUo, CyT.
TBepAeHUs1 OeToHa, °C 7 14 Ty 00
HH -5 30 50 70 90
-10 20 35 55 70
-15 10 25 35 50
XK+XH -5 35 65 80 100
-10 25 35 45 70
-15 15 25 35 50
-20 10 15 20 40
HKM -5 30 50 70 90
HK+M -10 20 35 50 70
HHK+M -15 15 25 35 60
-20 10 20 30 50
HHXK -5 40 60 80 100
HHXK+ -5 25 40 50 80
M -15 20 35 45 70
XK+HH -20 15 30 40 60
-25 10 15 25 40
I1 -5 50 65 75 100
-10 30 50 70 90
-15 25 40 65 80
-20 25 40 55 70
-25 20 30 50 60

B) OeronHele cMmecu ¢ pmobaBkamu HH m XK+HH ¢ Temmneparypoit 15-20°C, kak
MPaBUJIO, XOPOIIO YKJAAbIBAIOTCSA U XapPaKTEPU3YKOTCS OOBIMHBIMH CPOKAMH 3aryCTEBaHUS
(Hauano — 2-2.5 4, koHel — 4-5 4.); cMecH ¢ 00JIee HU3KUMHU TEMIIEPATypPaMu, OCOOCHHO HUKE
5°C, UMEIOT 3HAYUTEJIbHO YAJMHEHHbIEC CPOKH 3arycTeBaHus (Hadajia — 5-7 4., koHel — 11-30

4.); BCHIEIACTBHE OTOr0 OETOHHBIE CMECH C VYKAa3aHHbIMH JO0OAaBKAMU HE BbI3bIBAIOT

OCJIOKHEHHUH TIPU TPAHCTIOPTUPOBAHUM;

r) 6eToHHbIe cMec ¢ nobaskamu HKM, HK+M, HHK+M, XK+XH, HHXK+M u



ocobeHHO 11 xapakTepu3yroTCsl YCKOPEHHBIMU U B€CbMa KOPOTKMMHU CPOKAMH 3aryCTEBaHUS,
MaJIO 3aBUCIAIIMMH OT Temneparypbl (Hadayio — 0,1-2 4., konen — 0,2-4 4.), mO3TOMY
OJTHOBPEMEHHO C YKa3aHHbIMH NPOTHBOMOPO3HBIMH 1OOaBKAMH B COCTaB OE€TOHHOM CMECH,
Kak TMpPaBWIO, [AOJKHbI BBOAUTBCS J00aBKU CyJb(puTHO-ApoxckeBou Opaxkku CJIb;
3(p(EKTUBHBIM 3aMEAJIUTEIEM 3aryCTE€BaHUsI OETOHHOU CMECH ¢ NOOABKOW MOTalla SABJISIETCS
TeTpabopar Hatpusi TH mnu xuakoe crekiao JKC B codyeranum ¢ agunuHaTom Hatpusi TTAIIL-
1.

3.1.2 HazHaueHue Koau4yecTBa AOOABKU MOPOU3BOAMUTCS, HCXOIsl W3 PACUETHOM
TeMIEpaTypbl TBEPACHUS OE€TOHA, KOTOpass MNPUHUMAETCS W3 YCJIOBUS HEOOXOAMMOCTH
npeaoxXpaHeHusT OeTOHa OT 3aMOpaXWBaHUS 10 HaO0opa MM OPOYHOCTH HE MEHee
KPUTUUYECKOMU.

PacdeTHass TemmepaTtypa TBEpAeHHs O€TOHA JJs KOHCTPpyKuMH ¢ Mno go 16
OTIPEACIISACTCS PACYETOM MO CHELMAIbHOU METOAUKE, MIPUBEACHHOU B lIpuioxenuun A.

JIs1 KOHCTPYKLMH ¢ MOAYyJIEM MOBEpXHOCTU Mm Oojee 16 pacdeTHass Temneparypa
MPUHHUMAETCST PABHOMU:

— MUHHUMAJIbHOM TEMIIEpaType HAPYKHOIO BO3AyXa (B TOM YHCJIE U B HOUYHOE BPEMSI)
N0 TNPpUOOpPETEeHUs] OETOHOM KPUTHUYECKOM MPOYHOCTH, €CJIU B TEYEHHE OSTOro mnepuoja
TEMIIEpATypa HAPYIKHOrO BO3AYXA OKUIAETCI HUXKE CPENHEMECAYHON,

— CPEOHEMECAYHOU TEMIIEpaType HAPy>KHOrO BO3AyXa, €CJIM 3a [EepUoxn
BbIJICP>)KMBAHUSL O€TOHA A0 HA0Opa UM KPUTHYECKON MPOYHOCTH MHUHHMAJbHAS TEMIIEPaTypa
BO3yXa OKUIACTCA BBILIE CPEAHEMECSIUHOU.

3.1.3 OpueHTUPOBOYHbBIE JAHHBIE MO MPOAOJIPKUTEIbHOCTH BbIACPKUBAHUS O€TOHA A0
HaOOpa UM KPUTHYECKOW TMPOYHOCTH OMNPEACISIOTCS B 3aBUCHUMOCTH OT BHAAa A00ABOK M

pacyeTHOM TeMIIepaTypbl TBEPACHHsI O€TOHA U NPUBEACHbI B TAOIULIE 6.

Ta0auna 6 — IIpoao/KUTEIbHOCTD BbIIEPKUBAHUS 0eTOHA C
NPOTHBOMOPO3HBIMH A00ABKAMH 10 HA00PA KPUTHYECKOU NMPOYHOCTH
ToGasKi PacueTHas Temneparypa Bpemst Beiep:KUBAHUS, CYT., P Mapke OeTOHA

TBepAeHUs OeToHa, °C B15 B25 B35
HH -5 7 6 4
-10 12 9 7

-15 19 14 11
XK+XH -5 6 5 !
-10 9 7 5

-15 19 14 10

-20 58 45 28
HKM -5 7 6 5




HK+M -10 12 9 7
HHK+M -15 19 14 10
-20 238 19 14

HHXK -3 > 4 3
HHXK+M -10 9 7 >
XK+HH -15 11 9 7
-20 14 11 20
-25 40 28 20

11 -3 3 2 1
-10 7 D 4

-15 9 7 D

-20 9 7 >

-2 14 10 7

3.1.4 Konu4uecTBO OPOTHBOMOPO3HBIX O00ABOK MPUHHUMAECTCS B 3aBUCUMOCTH OT
pacyeTHOM TeMIlepaTypbl TBEPAeHMsI O€TOHA U YKa3aHO B Tadule 7.

Tabéauna 7 — Kosim4yeCcTBO NPOTHBOMOPO3HBIX J00ABOK

PacuerHas
TeMIIEPaTyp KonunyecTtBo 0€3BOAHBIX 100aBOK, % OT MAacChl LIEMEHTa
a OetoHa, °C

HKM HHK-+M HHXK

_|_
HK+M" HK+M | XK+HH" ARAR+M .

or | no | HH XK+XH

0 -5 | 4+6 0+3+2+3 3+5 3+1+4+1.5 3+5 2+1+4+1 +6

>
-6 | -10 | 6+8(3,5+3,5+2,5+4| 6+9 |5+1,5+7+2.5 69 [4,5+1,5+7+2,5| 6+8

11 | -15 [8+10] 4.5+3+5+3,5 | 7+10 | 6+2:8+3 | 7+10 6+2+8+3 | 8+10

-16 | 20 | -— O6+2.5+7+3 9+12 7+3+-9+4 8+12 7+2+9+4 1012
21 | 225 | — — — — 10+14 8+3+10+4 | 12+15
[ Ipumeuanus:

1 OnTuMalIbHOE KOIMYECTBO AOOABOK MNPU JAHHOM TCMICPAType TBCPACHHUS OCTOHA IIPH
HCIIOJb30BAHUM XOJOJAHBIX MATCPHUATIOB HA3HAYACTCS B 3aBHCUMOCTU OT BOJOLCMCHTHOTO
OTHOIICHHS, a MNOPH MNOPUMCHCHHU MOJOTPECTHIX MATCPHAIOB — OT BHAA IEMCHTA H CrO
MHHCPAJIOTHUYCCKOTO COCTABA:

a) mpu padOTE Ha XOJOAHBIX MaTtcpuaiax B 0¢toHbl ¢ B/LI<0.5 cneayeT Ha3zHA4YaTh MCHBIIEE
M3 VKA3aHHBIX MPEACI0B KOJIUUCCTBO n00aBku, a ¢ B/L[>0,5 — Goapimee;

0) mpu padoOTEC Ha MOAOTPETHIX 3anOJHUTEIIX MeEHbIee KoaumdecTBo XK+XH, HK+M,
HHK+M, HHXK+M, Il cieayer BBoguTh B OCTOHBI HA MOPTIAHALICMECHTAX, coacpkanue 6% u 0oee
TpexkaapuueBoro amromuHara (C;A; meHbuice koauuectBO HH m XK+HH caeayer BBOAauTh mpu
M3rOTOBJICHUM OCTOHA HA MOPTIAHALICMEHTAX ¢ coacpxkanueM C;A 10 6%.

2 KoHucHTpaius pacTBopa 3aTBOPCHUS (C YUCTOM BIAXKHOCTHU 3alOJIHUTCJICH) HE AOJDKHA
npepbimarh 30% ana I1; 26% ana HKM, HK+M, HHK+M, HHXK, HHXK+M, XK+XH, XK+HH;
20% mnst HH.

3 mpu Temneparypax OeroHa Beime -3°C BmecTo XH Bo3MokHO npumeHeHHe XK B
KOIUYECTBO 10 3% OT MaCChI LIEMEHTA.

3.2 TpeOoBaHus K MaTepuaiaM

" TIpu COOTHOIICHHHU KOMITIOHEHTOB 1:1 1Mo Macce B pacyeTe Ha CYyXO€ BEIIECTBO.




3.2.1 JInsg npurotoBjeHUsi OETOHHOH CMECH ¢ MOPOTHBOMOPO3HBIMH JOOABKaMHU
PEKOMEHAYETCS MPUMEHITh OBICTPOTBEPACIOIIME TOPTJIAHALEMEHThI, MOPTJIAHALEMEHThl H
NOPTJAHALEMEHTbl ¢ MUHEpaJbHbIMU A00aBkaMu (Mapka M400 u BbIlie) C COAEP)KAHUEM B
KJIMHKepE TpexkanbLueBoro amoMmunara C3A He donee 10%.

[Ipu npenbsiBieHun Kk OeTOHYy TpeOoBaHUN MO MoOpo3ocToiikoctTu M,,100 u Gonee
CIE€AYET MPUMEHSITh TOJBKO MOPTIAHALEMEHTHI ¢ coaepkanueM C3A 10 6%, e€Cau B NPOEKTE
HET CIELHUAJbHBIX YKAa3aHUM MO BUAY MPUMEHAEMOTO [IEMEHTA

YKka3aHHbIE LIEMEHTHI JOJLKHBI yaoBieTBopsaTh TpeboBanusiMm ['OCT 10178-85%
«llopTinaHaneMeHT U HIJTAKONOPTIAHALEMEHT. | €XHUUECKUE YCIOBUS .

3.2.2 JlomyckaeTcsi  BBeJ€HHE  IIPOTUBOMOPO3HBLIX  J00AaBOK B  OETOHBI
NPUTOTOBJIEHHbIE C HCHOJb30BAHHUEM ILIEMEHTOB, yAOBJETBOpstomux TpedboBaHusim ['OCT
22266-94 «llemeHThl cynbdarocToiikue. TEeXHUUECKUE YCIOBUSD .

3.2.3 3anOJIHUTEIN ISl TSIKEJIbIX OC€TOHOB U OETOHOB HA IMOPHUCTHIX 3ATOJHHUTENISIX
NOJKHBIL  yAOBAETBOPSAThL TpeOoBaHussM ['OCT 9757-90* «I'paBuii, 1meOeHb U IECOK -
MCKY CCTBEHHbIE MOPHUCThIC 3an0aHUTEeN. Texuuueckue yciaoBusi» u I'OCT 8736-93* «Ilecok
NJ1s1 CTpOUTEJIbHBIX padoT. O01I1e TpeOOBaAHUSIY .

3.2.4 3anojHUTENU, MpPEeaHA3HAYEHHbIE IS MPUTrOTOBJIEHUS OETOHOB ¢ A0OOaBKaMu
HH, I, XK+XH unu XK+HH, He nojkHBI COAEpKaTh BKIKOYEHUN PEeaKLMOHHOCIIOCOOHOTO
KpeMHe3ema (Oomall, XaJluedOH W 1Op.), B Pe3yJbTaTe B3aUMOACUCTBUSI KOTOPOrO C €IKUMH
mejjoyaMy, oOpas3yIIMMMHUCS MPU TBEPAECHUM OE€TOHA C YKAa3aHHBIMU IIPOTUBOMOPO3HBIMHU
NOOABKaMM, MOXKET MOPOMCXOAMTh KOppO3Usi O€TOHA C YBEJIMYEHHEM €ro o0beMa Hu
paspylIeHUEeM KOHCTPYKIUU.

3.2.5 Ilpu OpUroTOBJIEHMH OETOHHOM CMECH Ha HEOTOrPEThIX 3AIOJHHUTENISIX HE
NOMY CKAE€TCSA BKJIKOYEHUS B HUX JIbJA U CHEra, CMEP3LINXCS KOMbEB U HAJICIU.

3.2.6 Bopa, npumeHsiemMasi JJisi MPUTOTOBJEHHUS PACTBOPOB A0O0ABOK M OETOHHOMU
cMecH, AO0JoKHA yaoBieTBopsTh TpeOoBanusm ['OCT 23732-79 «Boma nns OeTOHOB H
pPacTBOPOB. 1€XHHUUYECKUE Y CIOBUS.

3.2.7 JlobaBKkHU AOJLKHBI yIOBICTBOPTh TpeOoBaHusM aeiicTyromux 1'OCToB unm

Y.

3.3 ITonbop cocTtaBa OeTOHA
3.3.1 Mapka OeTOHa HA3HA4YAE€TCsI B COOTBETCTBHUHM C YKAa3aHMEM IPOEKTA C Y4YETOM

(hakTUUECKUX AAHHBIX MO TEMIy TBEPACHHUS OETOHA, MO MPOTHO3UPYEMOMY TEMIEpPaTypPHOMY



pPEXKHUMY C BBIOPAHHOM K MPOU3BOACTBY padOT MPOTHBOMOPO3HOM TOOABKOM.

[Ipy HEBO3MOKHOCTH MOJIYUYEHHsS 33aJaHHOM MPOYHOCTU B YCTAHOBJICHHBIA CPOK
NOITy CKA€TCsl MPU COOTBETCTBYKOIEM OOOCHOBAHHM IIOBBIIIEHUE Mapkyd OE€TOHA MNPOTUB
IPEeayCMOTPEHHOH MPOEKTOM.

3.3.2 IlogOop cocTaBa O€TOHA PEKOMEHAYETCs MPOU3BOAUTh CISAYHOIUM 00Pa30M:

a) moadupaeTcsi coctaB OeToHa Oe3 A00aBKU TpeOyemMoll Mapku U IIOJABHXKHOCTHU
JTHOOBIM OOLIEOPUHSITBIM METOJOM IIPH MUHUMAJIbLHOM PacXxoje LIEMEHTA,;

0) B yCIIOBUSIX, HanOOJiee OJIM3KUX K MPOU3BOACTBEHHBIM, IIPUTOTOBJISIFOTCS 3AMEChI C
BBEJCHUEM B MOAOOPaHHYIO 1O M. 3.3.2 «a» OETOHHYI CMECh NMPOTUBOMOPO3HOH JOOABKHU B
KOJIMYECTBE, YCTAHOBJIEHHOM B COOTBETCTBUHM C pPEeKOMEHaauusMu M. 3.1.4 HacTosleu
T€XHOJOTMYE€CKOM KaPThl, ONPEACIISIFOTCS IMTOABUKHOCTh OETOHHON CMECHU U BpeMsI €€ MOTEPU,

B) €Cii O€TOHHAsA CMeCh 1O I1. 3.3.2 «O» MO UCXOAHOM MOJABUKHOCTH UJIU BPEMEHU €€
COXPAHEHHMSI HE yAOBJICTBOPSIET NPEAbIBIISIEMbIM TPEOOBAHUSIM, TO IIPOU3BOASITCS MOBTOPHBIE
MCOBITAHUSI C BBEAEHHMEM B OETOHHYK) CMeChb J00aBKM 3aMEOJIUTENIs, HaduHas C
MUHHMAJIbHBIX JTO3UPOBOK, NPH IJIACTU(PHUKALIMM CMECH 3a CUET BBEAECHUS MPOTUBOMOPO3HbIX
(HH) nnu 3amepmsiromnux cxBaTbiBaHue n100aBok (ChbJI, ITAIIl-1) yMeHbIIaeTcst pacxo BObI
N0 MOJIYYEHHUSI CMECH 3aJaHHOM IOJABUXKHOCTH K MOMEHTY €€ YKJIAAKU,

r) Opd HEOOXOAUMOCTU BBEACHHUS B OETOHHYK) CMECh MHKPOrazoo0pasyrominux
nobaBok mnomoOpaHHas no 1. 3.3.2 «B» CMeCh [JOMNOJHHUTEJBHO MPOBEPSETCS Ha
y 1000y KJIaAbIBAEMOCTb.

3.3.3 OnpeneneHue NOABUIKHOCTH, JKECTKOCTH U OOBEMHOM MAacChl O€TOHHON CMeECH
npou3BoAUTCI B cooTBeTCTBUU C TpedoBaHusiMu ['OCT 10181-2000 «Cmecu O€TOHHBIE.
MeToabl UCTIBITAHUID) .

3.3.4 JIns onpenesieHus IPOYHOCTH OETOHOB ¢ A0OaBKaMu OOpas3ibl BbIACP KUBAKOTCS
B Y CJIOBUSIX, MAKCUMAJIbHO MPUOIHKAKIIMXCS K MMPOU3BOICTBEHHBIM.

3.3.5 Ilpu mnpenbsiBiecHMd K O€TOHYy TpeOOBAHUNM IO MOPO3OCTOMKOCTH HJIH
BOJIOHEIIPOHUILIAEMOCTHU HCIIBITAHUS IPOU3BOAATCS B COOTBETCTBUHM ¢ TpeOoBaHusMu I OCT
10060.0-95 «beToHbl. MeTOaBI KOHTPOJISI MOPO3OCTOUKOCTH .

3.3.3 OnpeneneHue NOABUIKHOCTH, JKECTKOCTH U OOBEMHOM MAacChl O€TOHHON CMeECH
npou3BoAUTCI B cooTBeTCTBUU C TpedoBaHusiMu ['OCT 10181-2000 «Cmecu O€TOHHBIE.
MeToabl UCTIBITAHUID) .

3.3.4 JIns onpenesieHus IPOYHOCTH OETOHOB ¢ A0OaBKaMu OOpas3ibl BbIACP KUBAKOTCS

B Y CJIOBUSIX, MAKCUMAJIbHO MPUOIMKAKIIMXCS K TPOU3BOACTBEHHBIM.



3.3.5 Ilpu mnpenwsiBiecHMd K O€TOHYy TpeOOBaHUM IO MOPO3OCTOMKOCTH HJIH
BOJIOHEIIPOHHUIIAEMOCTU HCIIBITAHUS MPOU3BOAATCS B COOTBETCTBUHM C TpeOoBaHusMu I'OCT
10060.0-95 «betoHbl. MeToabl KOHTPOJISI MOPO30OCTOMKOCTHY. Jl0 HCHBITaHUNA OO0pa3Lbl

NOJIKHBI BBIAEPKUBATHCSI B COOTBETCTBUM C YKa3aHUAMU I1. 3.3.4 HACTOSLIErO pas3aea.

3.4 IIpurotoBjieHHE BOJAHBIX PACTBOPOB 100ABOK

34.1 Jna 1npaBUJIBHOrO  OO3UPOBAHUST W PABHOMEPHOIO  PacClpeacsiCHUs
MPOTUBOMOPO3HbIE A00AaBKU, KAaK MNPAaBUJIO, BBOASTCS B COCTaB OETOHHOM CMECH B BHJE
BOJIHOIO pPacTBOpa padoder KOHLIEHTPALIMHU, T.€. PacTBOPA, KOTOPbIM 3aTBOPSIETCS OCTOHHAs
cMeCb 0O€3 [OIOJHUTEJbHOIO BBEJAEHHUS B HeEe BOAbl. B 3aBHCUMOCTH OT VYCJIOBUU
MPOU3BOJICTBA (HAJIWMYMS MJIOLIAJACH JJIsl YCTAHOBICHHUS AOIMOJIHUTEIbHBIX €eMKOCTEH) PacTBOP
MPOTHBOMOPO3HON N00aBKH paboyei KOHLEHTPALUH MOJKET IPUTOTOBJISTLCS 3apaHee HJIM B
103aTOPE BOJBL.

342 Ilpm noOCTaBK€  NPOTUBOMOPO3HOM  NMO0ABKH B  JKHJAKOM  BHJE
(KOHLICHTPUPOBAHHBIA  PAacCTBOP) pacTBOpP padoO4deld KOHLEHTPALMM  MNPUTOTOBJISIETCS
CMEIIMBaHHEM AOOABKHM C BOJAOM 3aTBOpeHHs. Ilocne cMmemuBaHus NPOBEPSETCS MIOTHOCTD
MOJyUYE€HHOr0 PacTBOPA, KOTOpasi MPU HEOOXOAUMOCTH JOBOAUTCS A0 3aJaHHOMU J0OaBICHUEM
KOHLICHTPUPOBAHHOTO PacTBOpPA WX BOJBL.

343 Ilpu mnocraBke a00aBKM B TBEpAOM HJM MACTOOOPA3HOM BHUAE PACTBOP
MPOTUBOMOPO3HON A00aBKM padouvell KOHIEHTPALMUM MOXKET MPHUTOTOBJISITBCS ITyTEM
pacTBOpeHUss AOO00ABKM B 3aJaHHOM KOJWYECTBE BOABIL, JUOO CHayajga MPUTOTOBISACTCS
KOHLIECHTPUPOBAHHBIN PACTBOP JOOABKU, KOTOPBIM 3aT€M Pa30aBJIsIETCs BOAOM.

3.4.4 Ilpu nmpuUroTOBJECHUH KOHLIEHTPHUPOBAHHOIO pacTBOpa WJIM PacTBOpa padouyei
KOHLIEHTpallUd W3 J00aBOK, IIOCTABJISIEMbIX B TBEPAOM BUAE, YCTAHABJIMBAETCS HUX
KOJIMYECTBO, HEOOXOAMMOE ISl MOJIYyUYE€HHUsI pacTBOpa TPeOyeMOM KOHLIGHTPALIMU MO TaOJIUIIE
8. Ilocie moaHOro pacTBOpPEHUs: NOOABKH apeOMETPOM IMPOBEPSIETCS MIOTHOCTh MOy YEHHOT O
pacTBOpPa U JOBOAUTCS A0 3aJaHHOU NOOABJIEHHUEM BOAbLI MJIU JOOABKHU.

Taoauma 8 — Pacxoa 100aBoOK B TBepAOM BHAE JJis1 NPUTOTOBJEHHUA HUX BOJAHBIX
PACTBOPOB

CoaepxkaHue
0€3BOIHOrO
NPOAYKTa, K
Ha | J1 BOOBI

ConepxkaHue Conep:xaHue
Tpebyemas 5e3BOIHOL Tpebyemas 5 E3BOIHON Tpebyemas

KOHLICHTPALIU KOHLICHTPALUs KOHLICHTPALIHS

NpoOAyKTa, KI NPOAYKTa, KI
pacTtBopa, %o Hpa ISJ;BO;[H pacTBopa, %o Hli; 13;130:151 pacTBopa, %o

2 0,02 16 0.19 30 0,429

4 0,042 18 0,22 32 0,47




6 0,064 20 0,25 34 0,515
g 0,087 22 0,282 36 0,563
10 0,111 24 0,316 38 0,613
12 0,136 26 0,351 40 0,667
14 0,163 28 0,391 42 0,721

3.4.5 TpeOyemas KOHLIEHTpaLMsl padOUvero pacTBOpa yCTAaHABJIMBACTCS NPU MOAOOPE
cocTaBa O€TOHA, A KOHLUEHTPUPOBAHHBIM pPACTBOP PEKOMEHAYETCSI MOPUTOTOBJISTH
MAaKCHUMAaJbHO BbICOKOH IJIOTHOCTH, HO MCKJIFOYAKOIIEH BbINaAeHUE TOOaBKH B OCAJIOK.

3.4.6 IIpu npuroToOBJIEHUHU PACTBOPA NPOTUBOMOPO3HBIX NO0ABOK JIsi MOBBILICHUS
CKOPOCTH PAaCTBOPEHHUSI NACTOOOPA3HBIX U TBEPABbIX MPOAYKTOB PEKOMEHIYETCs MOI0IPEBATh
Boay 10 40-80°C u mepeMeliuBaTh PacCTBOPLI, a TBEPAbIC MPOAYKThI IMPU HEOOXOAUMOCTHU
NPEeIBAPUTEIIbHO APOOUTD.

3.4.7 llpurotoBjisitb pacTtBOPbl NPOTUBOMOPO3HBIX MW APYIUX PEKOMEHIYEMBIX
n00aBOK CJeAyeT IIPpH IIOJOXKHMTEJIbHBIX TEMIIEpaTypax B TINATEAbHO OYMINEHHBIX W
NPOMBITBIX €MKOCTSIX, 3ALIMIIEHHBIX OT MOMAaJaHusi B HUX aTMOC(EpHbIX 0CaaKOB. OOBEMBI

€MKOCTEN JOJDKHBI MO3BOJISATE TOTOBUTh PACTBOPHI HE MEHEE YEM JIJIs1 paOOThl OJHON CMEHBI.

3.5 IIpuroroBiieHrne OETOHHOM CMECH

3.5.1 llpy npumMeHeHUH TIOHOrPETHIX 3AMOJHUTEIEH TEXHOJIOTHSA MPUTOTOBJICHUS
OCTOHHOH CMECH C MPOTUBOMOPO3HBIMH J00AaBKAMU HE OTJIUYAETCS OT OOBIMHOH C
MCIOJIb30BAHUEM PACTBOPA A00AaBKHM padOUYel KOHLEHTPALIMU BMECTO BOAbI 3aTBOPEHMUSI.

3.5.2 Ilpu paboTe Ha XOJOAHBIX MaTepuajax 3arpy3ky HX B OETOHOCMECHUTEJb
pPEKOMEHAYETCsl MPOM3BOAUTD B CAEAYIOIIEM IOPSAKE: CHavana 3arpy kKaroTcs 3al0JHUTEIN U
pacTBOp A00ABKU padOUel KOHLEHTPALMU, MOCIE UX MePpEeMEIIMBaHUs B TeueHHe 1,5-2 MUHYT
3arpy>KaeTcs UEMEHT, U CMECH NEPEMELIUBAECTCS €LIE B TCUEHUE 4-> MUHYT.

3.5.3 beronnyro cmech ¢ pobaBkor XK+XH wumu HH+HHXK pexomeHnpyercs
NPUTOTOBJISITL C TEMIIEPATYPOM IpHU BbIxoAe U3 cMecutesss oT S ao 15°C, ¢ nodaskoirt HH,

XK+HH, HKM, HHK+M, HK+M wnon HHXK+M - ¢ temneparypou ot 15 mgo 35°C;

TeMrepaTypa OeTOHHON cMecu ¢ nodaBkoi 11 momkHa HazHavaThest OT 15°C U HMKE C TaKUM
pacueToM, 4YTOOBI BO BpEeMs CXBaTbIBAHMS M HA4YaJIbHOTO 3aTBEpPACHUS OETOH HMEl
OTPULIATEJIbHY 10 TEMIIEPATY Py .

BO3MOXXHO NOpPUrOTOBJIEHHE CMeced U ¢ Oojiee HHU3KMMH TeMIlepaTypaMu, HO C

00s13aT€IbHBIM YCJIOBUEM, YTOOBI MOCJHE YKJIAAKH W VIUIOTHEHUs TeMneparypa OETOHHOMU




CMECH Obljla BBIIIE TEMIEPATypPbl 3aMEp3aHHUs HCIOJIb3YEMOrO0 pPacTBOpa 3aTBOPEHHUS HE
MeHee yeM Ha S°C.

3.5.4 Temneparypa TIPUTrOTOBIASIEMONM OETOHHOM CMECH JOJDKHA Ha3HA4daThbCs
CTPOUTENIBHON JadopaTopuer HCXOAsT U3 YCJIOBUM MPOU3BOJCTBA, CPOKOB 3aryCTEBaHUS

CMECH, TEIJIONOTEPh NPH TPAHCIIOPTUPOBAHUH, NIEPETPY3KE U YKIIATKE.

4 TPEBOBAHUA K KAYECTBY U IIPUEMKE PABOT

4.1 KoHTposp KayecTBa O€TOHA ¢ MNPOTUBOMOPO3HBIMH AO0AaBKaAMU IIpH
OTPHULIATENbHBIX TEMIIEPATYPaxX BO3AyXa OPOU3BOAIT B COOTBETCTBUU ¢ TpeOoBaHusiMu CHulI
12-01-2004 «Opranuzanus crpoutesbeTBay, CHull 12-03-2001 «be3onmacHOCTH Tpyna B
crpoutenbeTBe. Hacts 1. O0mue tpedosanuss», CHull 12-04-2002 «be3onmacHOCTh Tpyda B
ctpoutensCcTBe. Hacte 2. CtpoutenbHoe mnpoussBoactso», CHull 3.03.01-87 «Hecymue wu
orpaxaaroinue koHCTpykuuu» U ['OCT P 52085-2003 «OmnanyOka. OOlyMe TEXHUYECKHE
Yy CJIOBUSD) .

42 1IpouU3BOJACTBEHHBbIM KOHTPOJb KayeCTBA OETOHA C MPOTUBOMOPO3HBIMH
no0aBKaMH OCYIIECTBJISIIOT MPOPadObl U MAaCTEpPa C y4aCTUEM CIELUHATMCTOB CTPOUTEJIbHOM
1a00paTOPHH.

4.3 1Ipon3BOACTBEHHBIN KOHTPOJIb BKJIFOYAET BXOAHON KOHTPOJb SKCIIIYaTallMOHHBIX
MAaTEepHAJIOB U OCTOHHOM CMECH, ONEPALMOHHbIA KOHTPOJIb OTACIbHBIX IPOU3BOACTBEHHbIN
NPOLIECCOB U OLIEHKY COOTBETCTBHMSI KaueCTBAa MOHOJUTHOM KOHCTPYKLUU TPeOOBAHUSIM
NPOEKTAa U HOPMATUBHOM TOKY MEHTALUU.

4.4 1lpu BXOOHOM KOHTPOJI€ SKCIJIyaTALIMOHHBIX MAaTEpHaJOB U OETOHHOM CMECHU
POBEPAIOT BHEIIHUM OCMOTPOM UX COOTBETCTBHE HOPMATHUBHBIM M [OPOEKTHBIM
TpeOOBaHMSAM, a TAaKXKE€ HAJIU4YUE€ M COJAEpPKAHHUE IaCOOPTOB, CEPTUPUKATOB U JAPYIHUX
COMPOBOAUTENIbHBIX JTOKYMEHTOB.

[Ipu onepaniMOHHOM KOHTPOJIE OPOBEPSIOT COOJIIOASHHUE COCTaBa MOATOTOBUTEILHBIX
onepaluu, YKIaaku OSTOHHOM CMECH B TEIJIOKOHCTPYKIHIO B COOTBETCTBUU C TPEOOBAHUSIMHU
CHull, Ttemneparypy, HapacTaHHM€ NOPOYHOCTA OETOHA U MNPOAOJLKUTEIBHOCTH €ro
BbIJICPKUBAHUSI B COOTBETCTBUM C PACUETHBIMU JAHHBIMU, IPUBEACHHBIMU B Ta0IULIAX S U 6.

Pe3yibTaThl ONEPALMOHHOIO KOHTPOJISI (PUKCUPYIOTCS B 3Ky pHasie padoT. OCHOBHBIMU



NOKYMEHTaMH MPHU OIEPAIIMOHHOM KOHTPOJIE SIBJISIFOTCSI HACTOSIIIAs TEXHOJIOrMJecKasi KapTa u
yKa3aHHbIE B KapTe HOPMATUBHbIE JIOKYMEHTHI, a TaK:Ke MePeUHU OIepaluii UiId MPOLECCOB,
KOHTPOJIMPYEMbBIX IIPOU3BOAUTENEM padoT (MacTepoM), MaHHbIE O COCTaBe, CpPOKaxX U
Crioco0ax KOHTPOJIs, MpUBEAeHHbIe B Ta0auuax 9 u 10.

IIpyu oLieHKe COOTBETCTBHSI BBINOJHEHHBIX PA0OT MPOM3BOAST IMPOBEPKY KadeCTBa
MOHOJIMTHOW KOHCTPYKIUHM. CKpbITbie padOThl IOMJIEKAT OCBUIETEIBCTBOBAHUIO C
COCTaBJIEHHEM aKTOB MO yCTAaHOBJIEHHOMN (popMme.

4.5 KoHTpOJIb KaueCcTBA UCXOOHBIX MAaTEPUATIOB OCYIUECTBISAECTCA B COOTBETCTBUU C

TpeOOBaHUSIMHU M.11. 3.2.1-3.2.7 TEXHOJOTHYE€CKOMN KapThI.

Tadauua 9 — CocraB u coaep:kaHue NMPOU3BOACTBEHHOI0 KOHTPOJISI KA4eCTBA MPH
NPUrOTOBJICHUH U TPAHCMOPTHPOBAHUH 0€TOHHOH CMeECH

Kto
KOHTPOIUPY [ Ipopad nau Macrep
CT
Oneparuy,
IO AJICKAIME [ IpuroToBacHHUE OETOHHOM CMECH TpancnopTuposanue
KOHTPOJIIO
IIpoeepka | Ilpoeepka | llposepka | Ilposepka | Ilposepka | Ilposepka | Ilposepka
KAQUEeCTBA |MPABWILHOC| COOTBETCTB | COOTBETCTB | COOTBETCTB | MCPOTIPHSITH | TEMIICPATY
MCXOIHBIX TH 581 501 M1 BDEMCHU H IO bl CMECH TIPH
MATEPUAIOB | JO3UPOBKH | IJIOTHOCTH | TEMIIEPATYP | IEPEMELINUB | VKPBITUKO | BEITPY3KH U3
Cocras 5 BOJABl U | IIPHUTOTOBJIC B, aHus  |(VTCIUICHHIO)| TPAHCIOPTH
KOHTPOJISl |OPaBHIBHOC| A00aBOK HHOIO | TIOABUXKHOC | 3aJaHHOMY |TPAHCIOPTHO| BIX CPCIACTB
TU pu pacTBopa TH U M TapbI
OO3UPOBKU | [IPUTOTOBJIC | 3aJAHHOU | KECTKOCTHU
HUU BOJHBIX CMECH
PacTBOPOB

Merong | BuzyanbHo-

Huctpymen | Uactpymen | Uactpymen | Mactpymen HuacTpymMeHT
KOHTPOIS |HHCTPYMCHT Py by Py Py BuzyanbpHas R
TAJIbHAS TAIbHAS TAIbHAS TAJIbHAS A7bHAS
A7IbHAS
Bpems Bo Bpems
KOHTPOJIA B niepuoa mpuroTosicHUs OCTOHHON CMECH TPAHCIIOPTUPOBAHMS
OCTOHHOM CMECH
KTo
HUBJICKACTC
1P g JIaboparopust OCTOHHO-PACTBOPHOTO y371a Jlaboparopus
KOHTPOJTIO

Taomuna 10 — CocraB u coaepKaHue NMPOU3BOACTBEHHOI0 KOHTPOJISI KAa4eCTBA
NPy YKJIAAKe 0eTOHHON CMeCH

K10
KOHTPOJIHP [Ipopab uiu macrep
YET
Onepauun| Onepauuu mpu [I0ArOTOBHUTCIIBHBIC Onepauuu o yKJIAIKe OCTOHA B Onepanu
: BXOJHOM onepanuu KOHCTPYKIHE) W OpH




IO 1JICKA KOHTPOJIC OLICHKC
IIHC COOTBETC
KOHTPOJIEO TBHS
Cocras |HMcopasHo | [Iposep | Ounctk | [Toarotoek |Onepar | [ Tposep | IIposep | [posep | Codomon| Konrpo | CooTserc
KOHTPOJISL |  CTb KA a a U MO Ka KA Ka CHUC b TBHC
KOHCTPVK | KAYCCTB | ONATYOK| TCIUTON301 | YTCIUICH | ITOABKIK | TCMIICPA | COOTBET | IPHHATO | IPOYHOC| TOTOBOH
105051 a H, IIHOHHBIX HIO HOCTH | Typbl | CTBHS o TH | KOHCTPYK
ONATyOKH | OCTOHH |apMATYP| MATCPHATIO [MPUCMHO| WM |OCTOHHO | VTCIUICH | TEMIICPA | OCTOHA | UM
H O bI OT B JIJISL M Tapbl |7KCCTKOC| M CMECH| M |TYPHOIO TPeOOBAH
TCIUIOM30 | CMCCH | CHCIA, | YKPBITHA TH OpH | PaACUCTH | PC:KUMA HSIM
JSIIAOHH HAJICOH | KOHCTPYKII OCTOHHO | BBITPY3K| OMY IPOCKTA
BIX 514 UCMECH| €H
MATCPHA HOCTIE
OB VKJIAIKU
Meton
Bu3yampHO-HHCTPYMCHTAIBHAS IPOBEPKA
KOHTPOJIA
Bpems [locre
KOHTPOJIA y y BBIACP KU
J10 YKJIaJAKu OCTOHHOU CMECH J10 1 moC¢ YKIAAKA OCTOHHOM CMCCH A
OCTOHA
K10
HPHBICKACT Mactep (mpopad) nadopaTopust Texnamso
CIK P
KOHTPOJIEFO

46 Ilpu OpUrOTOBJICHMM BOJHBIX PAaCTBOPOB WM  OMYJbCUM  J00aBOK
KOHTPOJIUPYETCA:

— MPaBUJIBbHOCTD IO3UPOBAHUS BOJBI U JO0ABOK;

— COOTBETCTBHE IMJIOTHOCTH (KOHLIEHTPALIMHU) MPUIOTOBJIECHHOIO PacTBOpa 3aJaHHOU
MJIOTHOCTH.

4.7 llposepka MJIOTHOCTH PACTBOPOB IMPOU3BOAUTCS MNEPEHN KaXKIBIM 3aIlOJIHEHUEM
PacXOJHbIX 0OAKOB, HO HE PeKe OJJHOTO Pa3a B CMEHY .

4.8 KOHTpOJIb 3a NMPUTOTOBJICHHEM OETOHHOM CMECHU C JA00aBKaMHU 3aKJHOYAETCs B
CUCTEMAaTUYECKOU MTPOBEPKE (HE PEKe NBYX pa3 B CMEHY ):

— NPABUJIBHOCTU JO3UPOBAHUS MATEPHUAJIOB,

— COOTBETCTBUsI TEMIIEPATyPhl, MOJABUKHOCTH M KECTKOCTH CMECH, IUJIOTHOCTHU
(KOHLICHTPALlMH) PaCTBOPA 3aTBOPEHUS 3aJlaHHBIM,

— COOTBETCTBUSA BPEMEHU MEPEMEIIIUBAHUS CMECH 3aJAHHOMY .

4.9 JlosupoBaHue AO0ABOK OCYIIECTBISIETCS C TOYHOCTBIO B mpenenax 12% ux
PacUYETHOrO KOJIUYECTBA.

4.10 Ilpm TpaHCOOPTUPOBAHUM W YKJaAke OETOHHOM CMECH, a TaKXe TIpH
BbIJICP>KMBAHUN OETOHA MIPOBEPSIFOTCS:

— BBIIOJHEHHUE NPEeAY CMOTPEHHBIX MEPONPUSATHM MO YKPBITHIO, & IPU HEOOXOAUMOCTH
— IO YTEIUICHUIO U 000TPeBY TPAHCIOPTHOM U IMIPUEMHOM TapHhl;

— TeMIlepaTypa CMECH IMPHU BBITPY3KE U3 TPAHCIIOPTHOU Taphbl, MOCJIE YKIAIAKU U




YKPBITHS,

— OTCYTCTBUE CHEra U HaJICM B onaJiyOKe M Ha apMaType nepea NpueMKor OeTOHHOU
CMECH,

— COOTBETCTBHUE PACUETHbIM JAHHBIM VYKPBITHS W YTEIUIGHUS ONaayOKu mnepen
OETOHUPOBAHHEM M HEOITaTyOJIEHHBIX OBEPXHOCTEH MOCIIEe YKIaaKu OETOHA;

— COOII0JIeHMEe MPHUHITOrO TEMIIEPATYyPHOrO pPeEKMMa BbIACPKUBAHUS OETOHA W
MPOYHOCTb OETOHA Ha C)KaTHE.

4.11 NU3mepenue TeMnepaTrypbl NPpH BbIACPKUBAHUN O€TOHA MPOU3BOAUTCS 3 pas3a B
CYTKH 0 MpHOOpeTeHUs1 OETOHOM IPOYHOCTH, YKA3aHHOM B I1. 1.5 HacTos1en KapThl, 2 pasa
B CYyTKHU MPH JAJbHEHIIIEM BbIACPKUBAHUU.

4.12 KoHTposab KadyecTBa O€TOHA 3aKI0OYAETCS B IMIPOBEPKE:

— MOABUKHOCTH WJIH KECTKOCTH O€TOHHOM CMECH;

— COOTBETCTBHSI MOPOYHOCTH O€TOHA IPOEKTHOM, a TakKe 3aJaHHOH B CPOKH
POMEKY TOUHOI'O KOHTPOJIS;

— COOTBETCTBHE MOPO30CTOMKOCTH U BOAOHENPOHUIIAEMOCTH TPEOOBAHUSM TIPOEKTA.

4.13 IIpoBepka NOABUKHOCTU WU KECTKOCTH O€TOHHON CMECH IPOU3BOUTCS

— Yy MeCTa €€ TIIPUTrOTOBJIEHUSI — HE PEXEe MOBYX pa3 B CMEHY B YCJIOBHUSAX
YCTAHOBHUBILEHUCA MOrOAbl U MOCTOAHHOU BJAXHOCTH 3aIOJIHUTEIEH U HE PEXKE YeM 4Yepes
KaKIbI€ Ba Yaca MPU PE3KOM U3MEHEHHUHU BJIAKHOCTHU 3AIIOJHUTENEH, 4 TAKXKE MMPU MEPEXOE
Ha MPUTOTOBJICHHUE CMECEH HOBOIO COCTaBa WU U3 HOBOM MAapTHUH, COCTABIISIIOIIUX OCTOHHY IO
CMECh MAaTEPHUAJIOB;

— Yy MECTa YKJIAAKU — HE PEXKE ABYX pa3 B CMEHY.

414 Bce pe3yabTaTbl HOPOM3BOACTBEHHOIO KOHTPOJISI IO VYKJaake OETOHAa B

KOHCTPY KLIUFO 3aHOCATCS B CIICLIMAJIBHBIM Ky PHAJI.

S TPEBOBAHU’ BE3OITACHOCTH U OXPAHbBI TPY/IA,
JQKOJOI'MYECKOU A ITIOKAPHOU BE3OINACHOCTHU
4.1 Ilpu npumMeHeHMHM O€TOHAa C MNPOTHBOMOPO3HBIMU J00aBKAMU HEOOXOIHUMO
pykoBoacTBOBaThbCs  TpeboBaHusimu CHull 12-03-2001 «be3omacHocTh Tpyzaa B
ctpoutenbcTBe. Hacth 1. O0mue tpedosanusy, CHull 12-04-2002 «be3omnacHOCTL Tpyaa B
ctpouteNibCTBE. HacTp 2. CTpoUTENnbHOE MPOU3BOACTBO» U « PYKOBOICTBOM IO NMPHUMEHEHHUIO

OeTOHa ¢ MpOTUBOMOPpO3HbIMU AoOaBkaMm» HHUMIKDB 1978 r.



4.2 30Ha yKJIaJAKU O€TOHA C MPOTUBOMOPO3HBIMU A00ABKAMHU AOJKHA HAXOAUTHCS MO
MOCTOSIHHBIM ~ HAOJIFOAGHUEM  MAacTepoB, IIPpOopadOB M  COTPYAHHMKOB CTPOMTEIbHOM
1a00paTOPUH.

[IpeObiBaHME HrOAEH U BBINOJHEHHE KAKHUX-JTUOO HMHBIX padOT Ha 3TUX y4acCTKax He
pa3peliaeTcs.

5.3 Ilepen nomyckoM Kk pabote BCce padouue OOJHKHbI OPOUTH HMHCTPYKTAXK IO
0e30macHOCTH Tpyda nOpu paboTe ¢ XHUMHUYECKMMH JOOaBKaAMH B COOTBETCTBUHM C
«PyKOBOACTBOM MO NMPUMEHEHUK) O€TOHA ¢ MPOTUBOMOPO3HbIMU no0aBkamu» HHUIMKD 1978
r. (rn. 14 «Texnuka Oe30macHOCTU»). 3HAHHUS PaA0OUYUX JOJKHBI OBbITh IPOBEPEHDI
CIIeLIUaJIbHOU KOMUCCHEMN.

5.4 Pabouue, 3aHAThIC NPH YILIOTHEHUH O€TOHHOM CMECH ¢ XUMHYECKUMH JOOAaBKaMHU,
NOJKHBI padOTaTh B CIELOACKAE M3 BOAOOTTAJIKUBAIOIIEH TKAHHW, B OYKaX, PE3MHOBBIX
carorax u rnepyaTkax.

5.5 B CBsI3U C MOBBILIEHHON 3JIEKTPOMNPOBOAHOCTBIO OETOHHBIX CMECe ¢ J00aBKaMU
cieayeT oOpalaTh IIOBBIIIEHHOE BHHUMAHME Ha MCIPABHOCTh 3SJIEKTPOUHCTPYMEHTa H
3JIEKTPOIPOBOAKHU.

5.6 30Ha, TAe MPOU3BOAUTCS YyKjIaaka O€TOHa ¢ MPOTHBOMOPO3HBIMH AOOABKAMH,
Nno’kHa ObITh OorpaxkaeHa. Ha BUAHOM MecTe NMOMEMIAITCS NpeaynpeauTeNibHbIC TIaKaThl,
npaBujia 10 O€30MaCHOCTU TPyJa, MNPOTHUBOMNOXKApHbIE CpeAacTBa. B  HOYHOe Bpems

Orpa’kJeHHE 30HbI IOJKHO ObITh OCBELIEHO.



6 IEPEUEHb HCITOJIb30BAHHON HOPMATUBHO-TEXHUYECKOU
JJUTEPATYPbI

1 CHull 3.03.01-87 «Hecyimue 1 orpaxaariue KOHCTPY KLU .

2 CHull 12-01-2004 «Opranuszanusi CTpOUTEIbCTBAY .

3 CHull 12-03-2001 «be3onacHocTth Tpyaa B crpoutenbcTBe. Hacts 1. OOmue
TpeOOBaHUS .

4 CHull 12-04-2002 «be30omacHOCT, Tpyda B CTPOUTEIbCTBE. Yacte 2.
CTpOUTEIbHOE TTPOU3BOICTBOY

5 TOCT P 12.4.026-2001 «CCBT. lIBera curHajbHble, 3HAKH O€30MACHOCTU H
pa3MeTKa CurHajbHas. HasnHadueHue wu mnipaBuyia nOpuMeHeHUs. OOIMEe TEXHUYECKUE
TpeOOBaHUS U XapPaKTePUCTUKHA. MeTObl HCTIBITAHUID

6 T'OCT P 52085-2003 «Onany0Oka. O01mue TeEXHUIECKUE TPEOOBAHUS

7 TOCT P 52086-2003 «OnanyOka. TepMuHbI 1 ONpeacaeHUs

8 T'OCT 5781-82* «Crtanp ropsiyekataHas IJisi apMHUPOBAHUS KEJI€300€TOHHBIX
KOHCTPYKIUUH. | €eXHUYECKHUE YCIIOBU

9 TOCT 10884-94 «Cranp apmarypHass TEPMOMEXAHUYECKH YHOPOYHEHHAs JJIs
KeJIe300€ TOHHBIX KOHCTPYKIUM. TeXHU4YeCKHUe yCIOBHUS

10 PykOBOACTBO MO NOPUMEHEHHIO OETOHOB C MNPOTHBOMOPO3HBIMHU JOOABKaMHU.

HHWUWIKDB I'occTposs CCCP, Mocksa, Ctponusnar, 1978 r.



11 PyxoBOACTBO IO NMPOU3ZBOACTBY OETOHHBIX PAa0OT B 3UMHHUX YCJOBHSX, palioHAX
JlanbHero Boctoka, Cubupu u KpaitHero Cesepa. IIHUMOMTII I'occtpos CCCP, Mockaa,
Crponmsnar, 1982 r.

12 PexkoMeHmanuu 10 TEXHOJIOTUU BO3BEACHUA KOHCTPYKIHUHU H3 MOHOJUTHOIO
oeToHa u xkeje300eroHa, OAQO IIKTHnpomcrpoii, M., 2007 r.

13 IIIIb 01-03 IlpaBuna noxkapHou Oe3omacHOCTH B Poccuiickon @eaepanun. MUC
Poccun, M., 2003 r.

14 CII 12-135-2003 be3onacHOCTH Tpyaa B CTPpOUTENLCTBE. OTPac/ieBblE€ TUIOBBIC

MHCTPYKLUU MO OXPaHe TPya.

Ipuinoxenue A

OnpeaeieHue pacyeTHOM TeMIepaATyYPbl TBepAeHUsI 0€TOHA M
pacyeT yTemJieHusi KOHCTPYKIHUH

Bpems ocTbiBaHUs OeTOHA T (CyTKH) 10 MPEAeabHO AOIMYCTUMON TeMMepaTyphl t, JJIs
BbIOPAHHOHN K IPOM3BOACTBY padoT mo0aBku (myHKT 3.1.1 «a» JaHHOM TEXHOJOTHYECKOM
KapThl) ONpeaeseTcs 1o hopMmyJie:

- yC(t, —t )+ al[OR
86,4 KM (t.—1)

T (1) , TIe

v — 00beMHasl Macca OETOHHOMN CMECH:
3
2400 kr/m” — aJist O€TOHA HA TPAHUTHOM II€OHE;
3
2350 kr/m” — mu1st OeTOHA HA U3BECTKOBOM 3aIIOJIHUTEJIE,

C — yaenbHast TeIJIOEMKOCTh O€TOHA!
1,047 xJIxx (kr °C) — g OeToHa HA TPAHUTHOM 3aIOJIHUTEJIE,
0,963 kJIx (kr °C) — g OeToOHA HA U3BECTKOBOM HAIIOJIHUTEJIE;
t, — HayaJibHas TeMIiepaTypa 0eToHHou cmecH, °C;
tx — KOHe4YHas (pacueTHasl) TeMIepaTypa, 10 KOTOPOH ONpeaeasieTCsl BpeMsi OCTbIBaHUS
OetoHa, °C;
oL — KO3(p(pULIMEHT MHTEHCUBHOCTH TEIJIOBbIAENeHUs, B % no tadauue 11.

Tabauna 11 — Ko3(dppuuueHT HHTEHCHBHOCTH TEMJIOBbIAE/IeHUS



ty — tx 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
L1 — pacxon uemeHra Ha | M~ GETOHA, KT
D — TeroBbIAeNeHUE 1 KT 1ieMenTa 3a 28 cyTok TBepacHus npu 20°C k/x (Tadauna
12);
Tabimna 12
[TopTiananEeMeHT MapKu [TInakonopTIaHAUEMEHT MAPKU
M400 M500 M600 M300 M400
335 337 419 272 311

R — mpodHoCTh, HaOHUpaemMass OETOHOM 3a BpeMs T, Y OT MApPO4YHOU (00s3aTEIBbHO

pPaBHOH KPUTHYECKOW MPOYHOCTH OETOHA, a MNpH HEOOXOAUMOCTH U 00jiee BBICOKHUX

3HAYEHMSIX OPOUYHOCTH);

[ =1

IH _IK

1
M;; — MOy Jib TIOBEPXHOCTUA KOHCTPYKIUH, M ;

©1,03+0,181M  +0,006(¢ —1.)

t, — CpeOHsIsl TEMIIEpATypa BO3AyxXa 3a Bpems T, ~C;

(2)

_TIe

Tabauua 13 — KoHcTpykuust onajayoKu U TenJI0OBOM 31 UTHI

t.— CpeaHss TeMnepaTypa O€TOHa 3a BpeMs T, ONpPeaesaeTcs mo Gopmyie

K — koadduient termonepenaun onanyoku, Br/m” °C, (Tabauma 13).

Tun Tomuu | Koadbuupment «K», Bt/m*x°C
omany KoHCTpyKLus onanyGku Marepuaji| Ha Npu CKOPOCTU BETPA, M/CEK
OTIATyOKH | CJIOS],
OKH 0 5 15
MM
1 OCKa 25
o | 5 [l HMocka 40
F 2,03 3.6 3.94
111 Jlocka 25
L L L L L L) T i
XX XXX KXKXKXXXX OJIb 1,8 3 3,25
S LSS ]| Hocka | 2S
IV Jocka 25
IIenomnnac
10200000°0°0-0-20-0202020-0-0205020202C T 30 0,67 0,8 0,82
— Ll Danepa 4




V Jlocka 25
S S A e |
(S Sl Bara
XX XXX XXX XXX 0 7 1 07 11
AHEHEEH R | Mmepany |50 | |
77777772772 A2, Hd A 4
Danepa
VI MeTanmn 3
P Bara
202Nl 2Nl
cbelveiiieisiotersyiitetseeie )| MuHepalib | 50 1.02 1.27 1.33
T HAST 4
Danepa
VI1 Ne— dagepa 10
o S EDO S | AcOoecT 4 244 51 58
S S S 7 7 7
) Danepa 10
V111 IXHRRICRNIRNNN XA Tonp —
Onunku 100 0,74 0,89 0.9
IX R RRRERRRL Toip —
Hlmax 150 1,27 1,77 1.87
X Tonp —
Bata
3R R SN S A SR R R SRR 1;01 1;31 1,-137
KE33383%: coscisseiiess | muaepanb | S0
Hasl

IIpu cpaBHeHuu pacueTHOM «R» U ombITHOM «Ry» OpPpOYHOCTH O€TOHA 3a BpeMs

OCTbIBaHUSI OETOHA T MOTYT MPEACTABUTHCS TPU CIIy4as:

1. R>R, — mpu TaKOM COOTHOIIEHUU OETOH MPUOOPETAET MPUHATYH) B PACUYET MPOYHOCTD
pPaHbBIIE, YEM TPOU3OHUAET €r0 OXJIAKIACHUE N0 PACYETHOU TEMIEPATYPHI t,. B naHHOM ciiyyae
pacyeT LenecooOpasHO MOBTOPUTh, MPUHUMAs OOJI€€ BBICOKME 3HAYECHUsI TEMIEPATYPHI t, UTO
MO3BOJIUT U30€KaTh BBEASHUSI B OETOH OOJBIIOrO KOJIMYECTBA JOOABKH, OMPENEIUTh BO3MOKHOE
BpeMsl pacnalyOJIMBaHUsI KOHCTPY KUK U YCKOPUTh O0OOPauYMBAE€MOCTh OIaTyOKH.

2. R=R, — nipu 3TOM COOTHOIIEHUU K MOMEHTY OCTBIBAHUS OO TEMIEPaTypPbl «iy»
OeTOH mpuodOpeTaeT TpeOdyeMyr MPOYHOCTb, a KOJMYECTBO A00ABKH ClIeAyeT HA3HAYMUTh IO
[IPUHSTOU B PACUYETE TEMIIEPATYPE iy,

3. R<R, — B 3TOM ciydae OE€TOH 3aMEP3HET pPaHblle, 4eM MNPHUOOPETET 3aJaHHYIO
OpOYHOCTb. B 5TOM ciyyae HEOOXOAMMO YTEIUIMTh KOHCTPYKLHI), YTOOBI MOJYYMTh
TpeOyeMy0 NPOYHOCTb K MOMEHTY 3aMmep3aHus OetoHa. C sTon uwenpro 1o dopmyie (1)

oTpeaiensaeTCs 3HaueHue «K», KOTOpOe MO3BOJUT CBECTH PACUYET KO BTOPOMY CJIy4aro.

HalineHHoe 1o pacueTy BpeMsi OCThIBaAHHUSI O€TOHA «T» COMNOCTABJISIETCS C OMBITHBIMU




NAaHHBIMU, IOJIYYEHHBIMU B COOTBETCTBUM C YKaszaHusMu M. 1.4 «B». llpu 3TOM CpaBHUBaAETCA
NPOYHOCTh O€TOHa, mpuHsTass B pacuere (R) ¢ NpOYHOCTBEO O€TOHA, IOJYy4YEHHOM Ha
OCHOBAHHM OMNBITHBIX AaHHBIX (R,). «Ry» HAXOAUTCSI MO SKCOEPUMEHTAIBLHOMY TIpaduky,

COCTABJICHHOMY Ha OOBEKTE CTPOUTEbCTBA, IPUBEACHHOMY Ha PUCYHKE 1.

’/ —

i

BpeMﬂ cyT
Pucynok 1 — I'pacduk HapacTanus npouHoctu 0eroHa ¢ go0aBkoit HH
npu 10°C (1), 5°C (2), 0°C (3), -5°C (4), -10°C (5) u -15°C (6)

MPUMEP ONNPEJAEJEHUSA PACUETHOU TEMIIEPATYPHI
TBEPAEHUSA BETOHA

Lh
-

I
-

[IpounocTts, %R28
e
-

D
-

—
-

28

HeoOxogumo omnpenenuTb pacyeTHYH TeMIepaTypy TBepaeHust OeroHa kiacca B2S5,
NPUTOTOBJIEHHOTO HA IPAHUTHOM I1eOHe U nopTiaanalueMenTe Mapku 400 ¢ pacxoaom 350 KI/M,
€CJIU CPEIHssT TEMIleparypa BO3AyXa B TEKYILIEH AEKaAe IO AAHHBIM MECSYHOrO IMPOTrHO3a
oxkupaercs -21°C, a ckopoctb Betpa 4 M/c. B kauectBe mpoOTMBOMOPO3HOM AOOABKU BbIOpaH
HATPUT HATpusA. KOHCTPYKLIUIO C MOAYJEM NOBEPXHOCTH 14 M HaMedaercs BO3BOIHTL B
onajayOke 6-ro Tumna no tabnuue 13, a TemrepaTypa OETOHHOM CMECH I10CJI€ YIUIOTHEHUsT OyaeT
okoJio 10°C.

CornacHo 1. 1.5 HacTosIEeNd KapThl KPUTHUECKAS IMIPOYHOCTh AJisi OeTOHA Kjacca B25
cocraBjisieT 25%. Torga nmoacTaBiasieM W3BECTHBIE M3 YCIOBHS 3a/la4d BEJIUYMHBI B (POPMY JIbI

1 v 2 v npunumas t, = -15°C coryacnHo . 1.5 Haxoaum, 4To

(15— 15+ 10+13 __83°C
; 1,03+ 0,181 x14 +0,006(10 +15)




s 2400 x1,047(10+15)+ 0,014 x 350 x335x 25
Ty = =3,3 CyT.
86,4 x 1,27 x14(—8,3+ 21)

[Io rpauky HapacTaHuss IPOYHOCTH O€TOHA, COCTABJICHHOMY I10 HWMEKIIUMCS
SKCIEPUMEHTAJIbHBIM JaHHbIM, MO MHTEHCUBHOCTH TBEPJI€HHUs O€TOHA Ha MPUMEHSIEMOM Ha
O0BEKTE CTPOUTEIBCTBA LIEMEHTE HAXOAMM, YTO 3a 5,3 CYTOK TBEPACHUS MPHU TEMIEPATYPE -
8,3°C 0OeToH npuodpeTaeT NpoOUHOCTD nopsiaka 15% oT MapO4YHOH, T.€. MEHbIIIE KPUTUYECKON
(25%).

YT0oObI MOJYYUTh KPUTHYECKYK) NPOUYHOCTb OETOHA K MOMEHTY OCTBIBAHMUSI €ro 0

-15°C, KOHCTPYKLUI HEOOXOAUMO [OMNOJHUTEJIbHO YTEIJIUTh, TEM CaMbIM YyBEJIUYUBAas

BpeMsl OCTbIBaHUSI O€TOHA 10 pacueTHON TeMrepaTyphbl - 15°C, 4TOObI K MOMEHTY OCThIBAHMS
O€TOH ychejl HaOpaTh KPUTHYECKYK nOpo4dHOCThb. Ilo rpaduky HapacTaHus IIPOYHOCTH

HAaXOJMM, YTO IpHU TeMmIreparype TBepacHus -8,3°C, 0eTOH MOKEeT NpHuoOPECTH KPUTHUECKY IO

OpPOYHOCTH (25% OT MapouHOH) 3a 8 CyTOK. UTOOBI Bpemst oxjaxaeHus 10 -15°C cocTtaBuiio 8

CYTOK, OETOH HEOOXOAUMO BbIIEPKUBATH B ONAyOKe ¢ KOA(PPUIMEHTOM TEILIONEPEaavH:

2400 x 1,047(10 + 15) + 0,014 x 350 x 335 x 25
86,4 x 8 x 14(—8,3 +21)

K =

~ 0,85

T.€. onayryoky Opatb 4-ro Tuna no taduuune 13.
[Ipu HEOOXOAMMOCTH MOJIYyYEHUST KPUTHUECKON MPOYHOCTU B 00JiIee KOPOTKHUE CPOKH
pacdeT cjieAyeT IPOU3BOAUTL MNPU OO0Jiee BBICOKHMX 3HAUEHHUSX TeMIlepaTypbl ty H B

COOTBETCTBHHU C HEIO HA3HAYUTh KOJMYECTBO AOOABKU B OETOH.
Hanpumep, eciau npussth t, = -10°C (¢ BBeaeHueM B 0€TOH 6-8% HUTpUTA HATPHUS OT

MACChl HCMCHTA B 3dBUCHUMOCTH OT CI'O MUHCPAJIOTHHYCCKOI'O COCTaBa):, TO

(19 = 10 10+10 — 4.6°C
1,03 +0,0181 x 14 + 0,006(10 + 10)

[Io rpauky HapacTaHMsi MNPOYHOCTH OETOHA HAXOOUM, YTO IPU TeMOepaType
TBepAeHUs -4,6°C 0eTOH MOXKET MPHUOOPECTH KPUTUYECKYIO IMIPOYHOCTD 3a 5,4 CyTOK, a UTOOBI

ocThiBaHHE OeToHa 10 -10°C mpomoKaloch B TE€UEHHE STOr0 BpEeMEHU, OETOH HEeOOXOIMMO

BbIIEP)KMBATD B OMaJlyOKe, UMEKIIeH KO3(PPUIHEHT Teronepeaayu:

2400 x 1,047(10 +10) + 0,013 x 335 x 25
86,4 x 5,4 x 14(—4.,6 + 21)

K =

~0.82




