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HHCTPYKI[HA ITO IPHMEHEHHTO XHMHYECKHX A0OQBOK B [JeMEHTHEIX PaCTBOPaxX
I BO3BEACHHH XHABIX H OOLJECTBEHHEIX JAAHHH B 3HMHHX YCAOBHAX PA3paboTaHa
Aaboparoprert c6oproro poomocrpoerrg HHUHMoccTpoH (3aMecTare)b AHDERTOPA
HHCTHTYTa 110 HayIHoH pabore K.T.H. D.C.FeraBHH, 3aBEAYIOU[HHE AabopaTopHeH
K.T.H. FO.D.Bupyrnn, nHayausl corpyanuk 3.H.Iayxosa). Ilpn ywacruu
Moccrporianeasmun (FO.H. Crorgpos, K.T.H. BA.QDerssman).

B HHCTPYKI[HH HCIIOAB30BaHBI MaTEPHAARI HCCACAOBAHHH, MPOBEACHHEIX
HUH>KE Mutictpos PO, LIHHHCK #m KydepeHKo, [eHTPaABHOH CTDOHTeAbHOH
Aaboparopuert Tpecta OprrexcTpos IAaBBOArOBSTCKCTROSA H ONEIT IDHMEHEHHS
PacrsopoB ¢ ODOTHBOMODPO3HEIMH AOGaBKAMH Ha CTPDOHTEABCTBE JKHABIX H
o61jeCTBeHHEIX 3AaHHH B 3HMHEe BpeM.

HucTpyxgna npeatasHaveHa A paGOTHHKOB CTPOHTEABHELX OPraHH3aI[Hi
H COAEDXRHT OCHOBHEIe TPeGOBaHHA IT0 INPDHMEHEHHIO IIPOTHBOMODO3HAIX
XHMHYECKHX A06aBOK B CTPDOHTEALHOM pacTBope IIPH TeMaeparype Hiwxe °C, a
TAKRKe METOABI KOHTPOAST KaveCTBa PACTBOPHOH CMeCH H FoTOBOro pacTBOpa.
HHcTpyKyHT coraacoBata ¢ TexsHYeckmM ynpaeaennem AOXK “Thasmocctport”.

©

Mocoprcrpoit
Usa, 25 3akas 15. Tupax 100




BeAOMCTBEHHEIE CTPOMTEALHBIE HOPMBL
AenapraMeHT
CTPOMTEALCTBA Hnctpyxnus BCH 33-95
IO IPUMEHEHHIO XHMHUYeCKHX AoGaBok |
B OeMeHTHHIX pacTBOpax
Hayuno-rexmuyeckoe DY BO3BEAEHHH JKHARIX H AC
yapaBsAaeHHne oOLeCTBEHHEIX 3AQHHUHI
B 3UMHee BpeMs

1. OBUIME ITOAOXXEHWA

1.1. HHCTpyKuusa pacnpocTpaHseTcs Ha INPUTOTOBACHHE M NpHMeHeHHe
CTPOMTEABHOTO PacTBOpa C XMMHYeCKMMH AOGaBKaMH B 3UMHHX YCAOBHSX IIPH
BO3BEACHHH JKHARIX ¥ OOIIeCTBEHHEIX 3AAHHI PasANUHBLIX KOHCTPYKTHBHEIX CXEM.

1.2. Hape’XHOCTH BO3BOAMMEIX 3MMOH 3AAHMI AOAKHA obecnedmBaThHCS
AOCTaTOUHOH (haKTHYECKOH HecyIeH CIIoCOGHOCTEIO HX KOHCTPYKIHIA Ha AIOGOM
3TaKe BO3BeAeHHA. C 3Toi IeABIO B IIPOEKTaX AOAJKHE! YKa3hIBaThCH TpeGoBaHus
K MUHHMMAABHOH ITO3Ta’XHOH IPOYHOCTH PAaCTBOPA AASl PAa3AMYHBIX CTapAui
TOTOBHOCTH 3AaHMS HMAM CODY)KE€HHR, @ Ha CTPOMTEABHOM IAOIIaAKe —
BRITTOAHATBCA NEPHOAMYECKHUIT KOHTPOADL €ro IPOYHOCTH. Pe3yALTAaTE KOHTPOAS
AOAJKHEI TIOATBEPIRAATE HaAHIHE Tpe6GyeMoi MPOeKTOM MHHUMAABHOMH IIPOYHOCTH.

1.3. BpeMs HavaAa ¥ OKOHYAHHS 3MMHHX pabOT 3aBHCHMT OT TeMIepaTyphl
HapY>KHOIo BO3AyXa. YCAOBHS paboTEl CIMTAIOTCS SHMHUMH, €CAH CPEAHECYTOIHAsA
TeMneparypa Huwxe 5°C, a MMHHMaAbHas CyTOYHasA TeMnepaTrypa Huxe 0°C.

1.4. IHCTpyRuus nmpeAycMaTpUBaeT NpUMeHeHHe Ge3060rpeBHOro MeToAa
MOHTa)Ka KOHCTPYKLHI CO CpeAHeCyToqHOI TeMnepaTypoii Ao —20°C.

1.5. KoanuecTBo A06aBOK (B IIponeHTax OT MacCH! lleMeHTa B IlepecieTe Ha
CyxXoe BellleCTBO) ONMPeAeAseTcss B 3aBUCHMOCTH OT CPeAHeCYTOYHOM TeMuepaTypst
BO3AYyXa (1o AAHHEIM nporsosa I'mapomeriienTpa Poccuiickoit Depepanuu).

1.6. MapKa CTPOMTEABHOro pPacTBOpa € IPOTHBOMOPO3HEIMH AOGaBKaMH
AOASKHa GHITh He HuXXe 50 (5 MITa).

1.7. MapKy CTPOHTEABHOro PacTBOpa C NPOTHBOMOPO3HBIMH AOGAaBKaMH
CAeAyeT NPMHUMATh PaBHOM NPOEKTHOM (AeTHeilt) MapKe pacTBOpa, €CAH KAaAKa
HAM MOHTaXX KOHCTPYKIUI GyAeT BEITIOAHATECS [IPH CPEAHECYTOTHOM TeMmepaType
HapY’KHOTO BO3AyXa He Huxe —20°C.

YTBEPXXAEHA
Brecena Hayuno-TexanyeckuM yupaBreHueM | CpPOK BBeAeHUS
HHKMMoccTtpoeM JAenmapTaMeHTa CTPOHTEABCTBA B AeiicTBHEe
" 21 " Hosbpa 1995 T. 1 siHBaps 1996 r.
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1.8. CTPOUTEABHEI PACTBOP C NPOTHBOMOPO3HHIMM A0GaBKaMH 3alIpelaeTcs
TIPUMEHSITE:

— B 37AHUAX ¥ COOPYKeHMSX, SKCIIAYaTHPYEMEIX B YCAOBHMAX MOBHIIEHHOI
(6onee 60%) BAKHOCTH (6aHH, MpaveqHble, BAAJKHEIE 11€Xa);

— IpPH BO3BEACHHMH KOHCTPYKIIMIi, PaCIOAOJKEHHHIX B 30He IIePEeMEeHHOro
YPOBHS BOAH M IIOA BOAOH MAM He MMEIOmMX CIEIMAaAbHON 3aU[UTHOM
THAPOM3OASIIINY;

~— IIPH HCNIOAL30BAHHHM 3alIOAHHTeAEH, COAePIRAIMNX PEaKI[MOHHO-CIIOCOOHBI
KpeMHe3eM (oIlaA, XaAlleAOH, OGCHAMAH, LICOAUT U AD.);

— AAST KAQAKHM KOHCTPYKIIHH M3 CHAMKATHEIX MAaTEPHAAOB, SKCIAYaTHPyeMbIX
B YCAOBMSIX IlepEMEHHOTO YBA@KHEHHS — BRICRIXaHMA (IJOKOAM, GYHAAMEHTEL).

2. TPEBOBAHHA K MATEPHMAANAM

2.1. AA9 NIPHrOTOBACHMS CTPOMTEABLHOro pacTBOpa C MPOTHBOMODO3HBEIMU
AoGaBKaMH CAeAYeT IPHUMEHSTh IIeMeHTH! C aKTHBHOCTHIO He Hrvke M300 (30MTTa),
€ Copep>ReHHeM B IeMEHTHOM KAMHKeDe TpeXKaAblHeBoro cHAMKara (C,S) Goaee
45% u TpexKaabnuesoro aaromuHara (C,A) e Goaee 8%.

[NpuMeHeHHe HIOPTAGHALIEMEHTOB C MeHEIIHM copepRaHKeM C,S, a TakRe
IUAGKOIIOPTAGHAIIEMEHTOB U ITYII[OAAHOBEIX ITOPTAAHAILIEMEHTOB AOITYCKaeTcH,
€CAH K CTPOMTEABHOMY PACTBODPY He NPeABIBASIOTCA TpeGoBaHHS HHTEHCHBHOTO
HapacTaHHUS NPOYHOCTH Ha Mopo3e. PeKOMeHAYeTCS NPHMEHSTh IeMEeHTHl C
TIOHM)REHHEIM KOAHZeCTBOM rurca (1-2% oT MacCHl KAMHKepa B IlepecueTre Ha
S0O,), T.K. GoABllee KOAMYECTBO I'MICA IPHBOAUT K YMEHBUIEHHIO IPOYHOCTH
pacTBopa C IPOTHBOMOPO3HEIMH A0GaBKaMH.

LleMeHTE AOAYKHE! YAOBACTBOPATE Tpebosanuam M'OCT 25328-82 uau TOCT
10178-85".

3anpemaeTcst IpUMeHeHHUe:

TAMHO3EMHCTOTO LleMeHTa ¥ lleMeHTa, U3TOTOBAEHHOTO Ha €ro OCHOBe;

MyLIIOAGHOBOTO M BCEX DPAa3HOBHAHOCTEH IIAAKONOPTAAGHALEMEHTOB IIPH
TeMneparype — 20°C.

2.2. TlecoKk AA( CTPOMTEABHOrO pacTBOpPa AOAKEH COOTBETCTBOBATh
TpeGoBanuam FOCT 8736-85.

2.3. Boapa poakHa yAoBAeTBOpATEL TpeGosanmam 'OCT 23732-79 u He
COAEPIKaTh BPEAHBIX NpuMeceif, BAMAIOIMX Ha HOPMaAbHOE CXBaThIBaHHE U
TBEpPAEHHE CTPOUTEABLHOrO pacTBoOpa.

2.4. TpornBOMOpPO3HbEle AOGABKH AOAKHH YAOBAETBODPSITH TpeGoBaHMIM
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COOTBETCTRYIOIIMX CTAHAAPTOB HAH ADPYTHX AGHCTBYIOU[MX HOPMATHUBHEIX
AOKYMEHTOB!

- HWUTPHUT HAaTPHA B BOAHOM pacTBope — TV 38-10274-85;

— HUTPHUT HaTPHA KPHCTAAAMYIECKUH TeXHHYeCKUH (HATPHI a30THCTOKHCABIL)
T'OCT 19906-74 ;

~ HeCAeJXUBAIOLUIiC HUTPHT Hatpus — TY 113-05-100-14-91;

— HUTPAaT HaTpHA TexHudeckui — I'OCT 828-77°E;

— HHTPOARII (BOAHBLA PACTBOP HAaTPHEBBIX COAEH HUTPATa, HUTPHTA, XAOPHARZ,
KapGoHaTa C He3HaYHTEABHEIM KOAWYECTBOM IpHuMecel B BHAE IIOAYTOPHBIX
OKHucA0B) - TY 113-05-8-88 (coraacosana c 'OPCOC r. Mocksrr Ne 3-22-395 ot
16.10.89r.);

— AurHocyaboHaTH TexHudeckue — OCT 13-183-83.

3. BBIBOP BUAA ¥ KOAMYECTBA IMPOTHBOMOPO3HBIX AOFABOK

3.1, CocTas CTPOHTEABHOTO PAaCTBOPa HEOGXOAUMO NOAGHPATH B COOTBETCTBHYU
c Tpe6oBanuamu CH 290-74 u KoppeKTHpoBaThb C y4eTOM IpHMEHsEeMBIX
MaTepHaAOB H NAACTH(OHIUPYIOIEro AeHcTBHSI A06aBOK.

3.2. KoAHueCTBO NPOTHBOMOPO3HEIX A0G3BBOK CAeAyeT Has3HadaTh B
3aBHCHMOCTH OT CpeAHeH TeMrepaTyphl HapY’KHOTO BO3AyXa B ITPOLIEHTaxX OT
MaccHl lleMeHTa B nlepecyeTe Ha CyXxoe BelecTBo (Taba. 1).

TaGauna 1
PeroMeHAyeMEle KOAWYECTBAa IPOTHBOMOPO3HEIX A06aBOK

KoamyecTBo 6e3BOAHOI COAH, % OT MacCH IEeMeHTa
B IlepecyeTe Ha CyXQe BellecTBO
TeMnepartypa HUTPKT HATpus | HECACKH- | HUTPAT | HATPOAAM HUTPUT
TBEPACHUL (B BopHOM | BAIOIQMiA- | HaTpuUs HaTpHs
PpacTBOpa, pacteope), | CI HUTPHT (8 BOAHOM
°Cc HUTPHT HaTpuA pacTeope)
KPHCTaA. +ACT
Or0po -5 2-3 2 3 2-3 2402
Or -6 20 —10 4-5 4 5 4-6 4+02
Or —11 a0 —15 6-7 6 7 6-7 6+02
Or —15 a0 —20 . - - 8 -




4. TPEBOBAHUY K COCTABY CTPOUTEABHOI'O PACTBOPA

4.1, KaueCTBO I1eMeHTHOI'O PacTBOPA AOAKHO OTBEUATH TpeGOBaHMAM
"HIHCTPYKIMH O IPUTOTOBAEHMIO H NMPHMEHEHHIO CTPOUTEALHEIX PAacTBOPOB"
CH 290-74. CocTaB CTPOUTEABHEIX PaCTBOPOB I10 CPABHEHHIO C IPHBEACHHBIM B
VIHCTPYKIUH AOAKeH KOPPEKTHPOBATLCA C YIeTOM IIPHMEHAEMBIX MATePHAaAOB.

4.2. Ars paGor B 3MMHee BpeMsi HeOGXOAMMO NPHMEHSTH ITAACTHYHEIE
CTPOUTEABHBIE PACTBOPH! C NOABHIKHOCTEIO: 9-13 CM AAST KAGAKM K3 OOBITIHOrO
KHpIMda ¥ IPUPOAHOTO KaMHs; 7-8 CM - AAS KAAAKM 13 ITYCTOTE@AOTo KHpIH4a; 5-
7 €M - AAT MOHT&Ra KOHCTPYKLHH.

C 11eaAslo npUMeHeHHs: Ha MOHTa)Xe pacTBOPOB HEOGXOAHMOM IOABHIKHOCTH
CTPOUTEAM AOAKHHlI YUHTHIBATH €ro CPOK rOAHOCTH, & 3aBOA-M3rOTOBMTEAb
TOBaApPHOro PacTBopa ACAKEH B ITACIIOPTe YKa3aTh 3TOT CPOK FOAHOCTH B Yacax.

4.3. OpHeHTHPOBOYHO MHHHMAABHEIN HaGop NPOYHOCTH CTPOHUTEABHOTO
pacTsBopa Ha HOPTAAHAlEMEHTe C aKTHBHOCTEIO He HivRe M300 (30MIla) u ¢
IIPOTMBOMOPO3HEIMM A0GaBKaMM, BHIAEP’)KMBAEMOrO IPM OTPHIlaTEALHOM
TeMIlepaType, AOAKeH OHITh He HIDKe IIPHBEACHHOrO B TabA.2.

TaGauna 2
Hapacranune npounocTH pacrBopa ¢ pAo6aBKaMM IPHM TBepPACHMH
Ha Mopo3se
[MpornsoMopo3Hast (C p e A H f s |[IpounocTs pacTBOpa; % OT MAPOYHOMH,
AoGaBKa TeMInepaTypa [OpH CPOKaX TBepAeHHd, CyT.
BO3AyXa 3a HEePHOA

TBepAeHns, °C 7 14 28 90
Hurpur HaTtpus or 0 po -5 15 25 50 75
(8 BopAHOM pacTBope) | or —6 a0 —10 10 20 40 60
Hurpur HaTpua | or —11 A0 —15 5 10 30 50

KPHCTaAANYECKHT
HecaexxuBalomuiica| or 0 20 —5 15 25 50 75
HHUTPUT HaTpus or —6 a0 —10 10 20 40 60
or —11 p0 —15 5 10 30 50
Hurpar Harpus or 0 po -5 15 20 40 60
or —6 a0 —10 10 15 35 50
or —11 p0 —15 5 10 25 40
Hurpoaan or 0 po —§ 15 25 45 90
or —6 a0 —10 10 15 25 60
or —11 a0 —15 5 10 20 50
or —15 20 —20 0 5 10 40
HuTtpuT HaTpus or 0 a0 -5 15 25 35 80
(8 BOAHOM pacrBope)+ | oT —6 a0 —10 10 20 25 70
ACT or —11 50 —15 5 10 15 55

[IpuMevaHue.YKa3aHHKE BEAHYHHH AOAXKHH GHTE YMHOXEHH UpH
HCOOAB30BAHMA: GEICTPOTBEPACIOINX NOPTAAHANEMEHTOB Ha KoapdumouedT 1,2;
HH3KOAKTHBHHX NOpTAaHALeMeHTOB ¢ HI=29%- Ha Koaddunmenr 0,8;
LIAAKOTIOPTAAHANEMEHTOB - Ha KoddhdunueHr 0,7
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4.,4. B caydae 3aMepACHNS TBEPAGHMA CTPOMTEABHOTO PacTBopa ¢ AobaBKaMu
CAeAYeT IIPUMEHRSTE ACIIOAHHTEALHBIN IPOrPeB KOHCTPYKLHE A0 TeMIIEPATYPH
He Bulllle + 40°C,

4.5. Mop0o30CTOHKOCTh CTPOHTEABHOTO pacTBOpa C IMPOTHBOMOPO3HBIMH
Ao6aBKaMH onpeaeAsieTcs IIPH MoaGope COCTaBa ¥ B AAABHEHIIeM He PeyKe OAHOro
pasa B 6 Mec. TOABKO B CAydasX, OTOBOPEHHEIX B IIPOEKTe.

4.6. BopoyaepiruBaroImas CrrocoGHOCTh PAaCTBOPHOM CMECH OIIPEAEAsIeTCS Ha
PacTBOpHOM y3ae no FOCT 5202-78" ¥ AOAKHA COCTABAATH 76%.

5. TIPUTOTOBAEHHUE BOAHOY'O PACTBOPA ITPOTMBOMOPO3HBIX U
TNAACTHOHLIMPYIOIINX AOBABOK

5.1. LlenTpaAn30BaHHOE IPHTOTOBACHHE BOAHOTO PACTBOPa MPOTHBOMOPO3HAIX
H IAACTHOHIUPYIOMHX AOGABOK AOATKHO IIPOHM3BOAUTECS Ha PaCTBOPHEIX y3AaxX
HAM NePeABHIKHLIX MeXaHH3MPOBAaHHHEIX YCTAHOBKAX, TAE IPEAYCMaTPUBAIOTCA
MexaHHWYeCcKoe NepeMelIHBaHHe (MAM NepeMemHBaHue C IIOMOIIBIO CIXKATOro
BO3AYXa) ¥ IIOAOTPeB BOAB!, @ TAKXKe pacTBopa.

5.2. AAs TpaBHABHOTO AO3MPOBAHUA AOGABKH €e CAEAYET BBOAMTH B COCTaB
PacTBOPHOH CMeCH B BHAe BOAHOrO pacTBopa pabodeil KOHIEHTpPalHH
(mpunoReHUe 1-4).

5.3. B neasx 3KOHOMHHM NPOHM3BOACTBEHHBIX NAOI[aAeH BOAHKIN pacTBOpP
AOGaBKH CAEAYeT TOTOBHTH BHICOKOI IIAOTHOCTH (KOHLIEHTPalHs IO Macce - He
MeHee 10%, HO He Goaee 33%).

5.4. Ilpu MCNIOAB30BAHKH KOMIAEKCHEIX IIPOTHBOMOPO3HBIX AOGABOK CAEAyeT
TOTOBHTH OTA@ABHO KOHIIEHTPHPOBAHHHEIH PacTBOP Ka’KAOTO KOMIIOHEHTa.

5.5. AAT NMOBHINEHHS CKOPOCTH DPacCTBOPeHHs A06aBOK HeOGXOAMMO
TIOAOrPeBaTh BOAY AC ONIPEAGACHHON TeMNepaTyphl: TPH MPUMEHEeHHHY HUTPUTA
HaTPHs, HUTPaTa HaTPHA, HUTPOAANA, JXupKoro KoHerrpara ACT— ao 40°C,
TBepAoro KoxueHnrpara ACT — a0 80°C.

5.6. Arst obecneueHHst paBHOMEPHOH KOHIEHTPaI M AOGAaBOK NMPHUIOTOBACHHEbIE
paboue ¥ KOHIEHTPHPOBaHHEE BOAHBIE DACTBOPH HeOGXOAHMMO TIIATEALHO
IIepeMelHBaTh Nepep, yoTpeOAeHHEM.

Kareropuyecky samnpemniaeTcs mpHMeHeHHe BOAHOTO PAacTBOpa, UMeIOLero
OCaAOK HEepPaCTBOPUBIIMXCSH COAEH.

5.7. TIpHUroTOBAEHHBIN KOHLIEHTPHPOBAHHBIH BOAHBIH PacTBop A0GaBKH,
OYHIIEeHHLIH OT IPS3H, HaCOCaMHU NIepeKauHBAETCA B PaCXOAHEIe MEeTaAAMYEeCKHe
©MKOCTH, PaCIIOAQIREHHEIE HaA AO3aTOPHEIM OTAeAeHHeM. AAS ITpeAOTBpallleHHUs
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3aMep3aHMUs eMKOCTH AOAYKHEI GBITh YTEIAGHE! M CHaGIKeHB! TOAOTrpeBaOHMHK
ycTpoHcTBaMu.

O6beM pacXOAHBIX eMKOCTeH paCCUUTHIBAETCA Ha 3arac BOAHOIO PacTBoOpa,
AOCTaTOYHOTO He MeHee YeM Ha 4 ¥ paboTeL

5.8. ACT Heo6x0pMO BBOANTE B PACTBOPHYIO CMECh B BUAE BOAHOTO PAacTBOpa
10-25% KOHUEHTpalHH.

6. IIPUTOTOBAEHME CTPOUTEABHOI'O PACTBOPA C BOAHBIMU
IMPOTHBOMOPO3HBIMU U TAACTHOHLIMPYIOIIMMH AOBABKAMHU

6.1. LlerTparn3oBaHHOe NPHIOTOBAEHME CTPOHMTEABHOrO pacTBopa C
IIPOTHBOMOPO3HEIMH A0GABKaMHU AOARHO OCYIECTBARTECA Ha MEXAHH3HPOBaHHAIX
PacTBOPHEIX y3AaX, a IPH MaAmXx ofbeMax pafoT - Ha MeXaHHM3MPOBAHHBIX
TIePEABHIRHBIX YCTAHOBKaX.

6.2. CpoK rOAHOCTH PacTBOPHON CMeCH ACAKEH Ha3HaA4aThCS HMCXOAS M3
YCAOBHS COXPaHEHUS CMECHIO YAOGOYKAGAKBAaEMOCTH AC KOHIIa IPHMEeHeHusL.

6.3. IlpuroToBAeHMe CTPOHMTEABHOTO pacTBopa C IDPOTHBOMOPO3HEIMH
A0GaBKaMM MOKHO OCYIIECTBASATE KaK B TEMALIX, TaK ¥ B XOAOAHEIX TOMENIEHHSX.
TeMnepaTypa Bo3pyXa Ha PaCTBOPHOM y3Ae He AOATRHA OITyCKaThCH HiRe — 5°C.
CTPOUTEABHEI PAaCTROP C IPOTHBOMOPO3HHIMH A00aBKaMK MOJKHO TOTOBHUTH Ha
TIOAOTPETOM HMAM XOAOAHOM INleCKe, HO NpPH 3TOM He AONYCKaeTCs HaAuuue
CMep3IIHXCST KOMKOB,

6.4. AO3MpPOBKa OCHOBHHIX 4YacCTeil CTPOMTEABLHOTO PacTBOpa AOAJKHA
KOPPEKTHPOBATHCS IIPH M3MEHEeHMH BMAQ, AOTHOCTH M aKTHBHOCTH IIeMEHTa,
BA@KHOCTH M MAOTHOCTH NIecKa, BAA MAACTH(OHIHMPYIOMIX AOGABOK.

AO3KMpOBKa NPOM3BOAUTCA IO MacCe C IOMOIMBIO BECOBBIX AO3aTOPOB.
ToYHOCTH AO3SHPOBKH paboduero pacTBopa IpPOTHBOMOPO3HBIX A0GaBOK NpH
BBEASHHH MX B PaCTBOPOCMECUTeAb HeOOXOAMMO 06eCcneTBaTh TakKe BeCOBBIMHU
AosaTopamMy. TOYHOCTH AOSHPOBAHHS IleMEHTa, BOABl M BOAHBIX PacTBOPOB
NPOTHBOMOPO3HALIX AOGABOK AOAXKHA COCTaBAATH +2%, a mecka +3% (I'OCT
28013-89 "PacTBOpPE! CTpOMTEeABHEle. OOIIHe TeXHUIECKHEe YCAOBHS").

Becsl 1 HM3MepHTeAbHEIe NIDHBODHEI A03aTOPOB AOAKHBI IIOABEPraThCH
npoBepKe He peke 1 pasa B 3 MeC, opraHaMH BeAOMCTBEHHOTO Hap3opa M He
pexke 1 pasa B rop opranamu l'occranpapra PO.

6.5. Ipu NpUroToBAGHHH PacTBopa C AOGABKOH HUTPHUTA HaTpHA, HUTpaTa
HaTpHg, HUTPOAANA B PACTBOPOCMECHTEAL CHaYaAd CAEAYeT 3arpy’KaTh NeCOK H
BOAHEIE DACTBOPEI AOGaBOK, 3aTeM llepeMellnBaTh HX B TedeHue 90-120 ¢, mocae
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9ero 3achlnarh eMeHT C HOCAEAYIONIMM NlepeMellBanHeM B TeweHHe 120-180 c.
6.6. TeMneparypa pacCTBOPHOH CMeCH € IPOTHBOMOPO3HKIMU A06aBKaMH Ha
BBEIXOAE M3 PaCTBOPOCMECHTeAs AOAKHA GHITh He HuKe — 5°C.

7. MIPUTOTOBAEHHE CTPOUTEABHOI'O PACTBOPA M3 CYXUX LIEMEHTHO-
MECYAHEIX CMECEN C ITPOTMBOMOPO3HBIMU AOBABKAMU

7.1. CMecH MOHTaXXHEIe AOAKHEI M3rOTOBAATHECH B COOTBETCTBHMM C
TpeGOBaHUAMH TEXHHIECKHX ycaoBuiH: TY 400-2-377-88 "CMecu cyxue GeTOHHEIE
crnernaansuposannkie”, TY 400-2-376-88 "Cyxue cMeCH MOHTaKHEIE".

7.2. AosupoBaHHe IleMeHTa, lleCKa M NPOTHBOMOPO3HOH A0GaBKH
HEeCAEXKMBAIOIerocss HUTPHTa HaTPHs MPOM3BOAUTCS IO Macce.

INorpemHoCTs AOSHPOBAHMS HCXOAHBIX MAaTePHAAOB He AOASKHA NPEBHIIIATh:

1leMeHTa ¥ XUMHYeCKHX AOGABOK +1%
necka +0,5%

7.3. BA@KHOCTE CyXHX MOHTa’KHRIX cMeceil AOAKHa OuITh He Goaee 19 mo
Macce.

7.4. TlpuroroBAeHMe pacTBOpa M3 CYXHMX I{eMEHTHO-NIeCYaHBIX CMecei
OCyIeCTBASETCS HEeNOCPEACTBEHHO Ha CTPDOMTEeABHOH naomapKe. Cyxas
pacTBOpHas CMecCh IIOCTABASIETCA B KalCyAaX MAM MelIKaX ¥ Ha CTPOMTEABHOM
00'beKTe 3aTBOPAETCSI BOAOM, YKa3aHHOM B peljenTte A0 HY’KHOM IIOABHKHOCTH.

7.5. C neAnro coxpaHeHUs yA060YKAAABIBAEMOCTH PaCTBOPHOM cMeCH 06 beM
3aMeca AOAJKEH GBITh AOCTATOYHEIM, YTOOK! IPEAOTBPATHTE OTEPH PACTBOpaA.

8. TPAHCITOPTMPOBAHME Y XPAHEHUE CTPOUTEABHOI'O PACTBOPA

8.1. PacTBOpHY10 CMeCh C NIPOTHBOMOPOSHEIMH AOGaBKaMM CAeApyeT
IIepeBO3UTE B HEYTENAGHHOH Tape.

AAs coxpaHeHHs HeOOXOAMMONR YAOGOYKAAABIBAEMOCTH PacTBOPHOM CMecH
C IIPOTHBOMOPO3HBIMM AOGaBKaMH TeMnepaTypa ee pH TPaHCIOPTHPOBAHUH K
YKAAKE He AOAXKHA GBITh HuxKe —3°C u Bhime 15°C.

PacTBOpHYIO CMeCh CAEAYeT NTePeBO3UTh B aBTOMAINHAX CO CNel{HaAbHEIMU
Ky30BaMH, B T.4. B aBTOMAlUIHHaX, MMeIOIUX YCTAHOBKY AAS NepeMellIMBaHUsA
pacTBOopa BO BpeMs NepeBO3KM. TpaHCIOpTHpOBaHHe PaCTBOPDHBIX CMeceH B
OGBIYHEIX Ky30Bax 60pTOBEIX aBTOMOGHAEH 3aNpeniaercs.

Bhirpy3ska paCTBOPHEIX CMecei Ha 3eMAIO 3allpellaeTcs.
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CMecH, pacCAOHBIIHECS NIPH NIepeBO3Ke, Niepep yoTpeOAeHHEM AOAKHEI GBITh
rnepeMeIlaHsl.

8.2. PacTBOpHAas cMeCh Ha CTPOMTEABHEIX MAOMIaAKAX ACATKHA XPAHUTLCS B
YTeNAeHHBIX AUKaX C KPHIIKaMH. 3anpeuaercs HCIOAb30BaTh 3aMepP31IyIO H
OTOTPETYIO ropsiuei BOAOH CMeCh.

8.3. 3anpemaeTcs A0GABASTE BOAY MAM BOAHEIE PACTBOPEI IPOTHBOMOPO3HBIX
AOGaBOK B rOTOBYIO PaCTBOPHYIO CMECh.

8.4. ToToBas pacTBOpHas CMeCh M Cyxas pacTBOpHasf CMeCh IIPH
TPaHCIIOPTHPOBAHHMH M XpPaHEHHH AOAKHEI GBITh 3alllHIIEeHb! OT IONAAAHUS CHEera
HIAM BOAE!, 3aTPS3HEeHHs IOCTOPOHHUMH NIPHMECSIMH, PACIIBIACHHSA H YTeIKH.

8.5. TpaHcnopTHpOBaHHE CYXHX I[€MEHTHO-TIIECYaHHIX cMecCei AOAKHO
IIPOU3BOAMTLCS B YCAOBHAX, HCKAIOTAIOMNX UX YBAQKHEHHE.

8.6. I1peAIpHATHEe-H3TOTOBHTEAD CyXHX IIeMEHTHO-IIeCYaHbIX CMeceii 06s3aHO
COIPOBOXAATE KAKAYIO OTIIPABASIEMYIO NIRPTHIO IIPOAYKIMH NTaClioOPTOM, B KOTOPOM
YKa3BIBaeTCs:

— HauMeHOBaHHe NPeAPUATHA-N3TOTOBUTEAS;

— HaMMeHOBaHMe U HasHaueHHe IIPOAYKUHNH;

— HOMep pelenTa, HoMep TeXHHIeCKMX YCAOBMIT;

— HOMep NapTHU roTOBOH IIPOAYKIIHH M A3Ta €e H3TOTOBACHHUS;

— KOAMYECTBO OTTPY’Ke€HHOMH IIPOAYKIIUY;

— COCTaB CyX0i1 CMeCH € yKa3aHHeM A0GaBKH (HECASKHBAIOIerocs HUTPHUTA
Harpus) — "SIA";

~— KOAMYECTBO BOAB! 3aTBOPEHHS;

— YCAOBMS U CPOK XpaHeHHS.

8.7. MoHTaXHbBle CMeCH, 3aTapeHHEIe B TPAaHCIOPTHBIe KAalCYABl U
HEYIIaKOBAHHElE, TPAHCTIOPTHPYIOTCA TOALKO CIICIHAALHEIM @BTOTPAHCIIOPTOM.

9. KOHTPOAb KAYECTBA CTPOMTEABHOTO PACTBOPA

9.1. KagzecTBO MaTepHaroB, NPUMEHAEMBIX AASl IPUTOTOBAEHHSA CTPOHTEABHOTO
pacTBopa € NPOTHMBOMOPO3HBEIMH Ao6aBKaMHM, CAeAyeT KOHTPOAHPOBATEH B
COOTBETCTBHHM C TpeGOBaHMAMMU CTaHAAPTOB.

9.2. B nmpolecce NPHroTOBAEHHsI CTPOMTEALHOTO pacTBopa HeoGXOAHMMO
KOHTPOAMPOBATh: NPaBHABHOCTE AO3HPOBAHHS MaTEpHAAOB, COCT&BASIOIIHX
PacTBOpP, ¥ AOCTATOYHOCTh MX NepeMelIHBaHHS; YHCTOTY 3alOAHMTEeAeH H
OTCYTCTBHE B HHX HaACAH ¥ CMeP3IIHXCS KOMbEB; TEMIIEPATypPy 3aloAHHTeAeH U
BOABI IIepep, 3arpy3Koil B PacTBOPOCMECHTEAb; COOTBETCTBHE KOAMUECTBA



BBOAMMON AOGABKM OXXHAAEMOH TeMIlepaType BO3AYyXa; COOTBETCTBHE
TeMIepaTyphl M NIOABHIXHOCTH PacTBODHOM CMeCH IPH BEIXOAe H3
pacTBopocMecHTeAst TpeGoBaHNAM IIPOEKTa IIPOKU3BOACTBa PaGoT.

9.3. Heo6xopumo 0c0BO TIIATEABHO KOHTPOAMPOBATH IPABUABHOCTD
AO3HpOBaHUsA A0GaBOK. KOHI[eHTpalMiO HMCXOAHBIX M pabodMX PacTBOPOB
NIPOTHBOMOPO3HHX A06aBOK CAepAyeT KOHTPOAHPOBATHL CT@HAaPTHEIMHU
apeoMeTpPaMH He peke ABYX pa3 B cMeHy. [TosiBAeHHe 0caaKa B BOAHOM pacTBope
A0GaBOK MAM 3aMep3aHHe PacTBOPa HEAOITyCTHMEL

9.4. TeMIlepaTypy MCXOAHEIX MaT€PHAAOB M PACTBOPHOM CMeCH IIPH 3arpysKe
B PaCTBOPOCMECHTEAD CAEAYET M3MEPSATH C IOMOINEIO TeXHUIECKHX TEPMOMETPOR
He peJke yeM yepes 2 4.

9.5. TeMniepaTypy Hapy’KHOTO BO3AyXa CAEAyeT H3MePSAThH He pexXe 3 pasa B
CYTKH.

9.6. KagecTBO pacTBOPOB ¢ NMPOTHBOMOPO3HBIMH A0GaBKaMHU HeOGXOAUMO
KOHTPOAMPOBATE B COOTBETCTBHH C Tpeboauuamu 'OCT 5802-86.

9.7. TToABMIKHOCTH PaCTBOPHOM CMeCH AOAYKHA OIPEeACASTHECA AAA KasKAOTO
COCTaBa PacTBOpa, a TakoKe NPY U3MeHeHHH Kau9ecTBa MaTePHAaAOB, BHAA BSUKYIIIETO,
KPYIHOCTH M BA@YKHOCTH IIeCKa, BUAA AOGaBOK.

I'lpu oAHOM M TOM JKe Ka9eCTBe MaTepPHAaAOB ITOABHDKHOCTH PaCTBOPHOI CMeCH
CAeAYeT ONpeAeATh He MeHee 3 pa3 B CMEHy.

9.8. KOHTpOAB KagecTBa CTPOMTEABHOrO PacTBOPa Ha PaCTBOPHOM y3Ae:

9.8.1. OTt6op Mpo6 AAA HCIHITAHHS PacTBOPHOMR CMeCH HeOGXOAHMO
IIPOM3BOAMTH M3 aBTOMAUINHE! ( He MeHee UeM M3 3 PasAHIHEIX MeCT) C PAYGHHE
100-150 MM. O6BeM cpepHel MPOGH AOAKEH GHITh He MeHee 3 A

9.8.2. AAM OLIEHKH MapOYHON IPOYHOCTH KOHTPOABHOTO PAacTBOPa AOAJKHEL
HM3roTOBAAATECS 2 mapTuu (mo 6 wr.) o6GpasnoB-Ky6oB ¢ pe6poMm 70,7 MM Ha
OTCaCHIBAION[eM OCHOBAHHM (BAAJKHOCTB He GoAee 2%, BOAOTIOrAOIIIEHHe He MeHee
10%).

O6pasusl AOAKHEl HaXOAMTHCS B HOPMAABHEIX YCAOBHAX: (POPMHI,
3allOAHEHHEIe PaCTBOPHOM CMeChiO, AOAKHE! BRIACP)KUBATBCS AO PacnarybGKu B
KaMepe ¢ TeMmneparypoi 20-+3°C ¥ OTHOCHTEABHOH BAQYKHOCTBIO BHIme 90%;
IocAe pacnany6ku (depes 24 + 2 1 mocae yRAaAKH) 06pasiibl AOAKHEI XPAHUTECS
B BHIIIEYKa3aHHBIX YCAOBHSX B TedeHHe 3 CYT, @ OCTAALHOE BPeMs AO HCIIBITaHMs
— B [OMeIIleHHH € OTHOCHTEABHOI1 BAaKHOCTHIO 65+ 10% 1 Toit XKe TeMnepaTypoii.

KoHTpoAbHEIe 06pa3IE-KyGhl HeO6XOAMMO HCIEITHIBATE Yepe3 7 1 28 cyT B
coorsercTBuM ¢ 'OCT 5802-86.

9.8.3. AaHHEIe O CoCTaBe CMeCH, TeMIepaType MaTepiasoB, CMeCH H Hapy>KHOTO



BO3AyXa, KaveCTBEe BBEACHHOM AOGaBKH, a TaKKe De3yALTATHl MCHEITaHHA
IIPOYHOCTHHIX XapPaKTEePHCTHK 06pa3lioB Ha PacTBOPHOM Y3Ae AOAKHEI
(bUKCHPOBATECS B CHEI[HAALHEIX JKypHaAaX.

9.8.4. PesyAbTaThl MCHHITaHMII 00pasioB pacTBOPa M3rOTOBHTEAbL 06s13aH
CcoobmIaTh ITOTPEGHTEAIO IO TepBOMY TpeGoBaHHIO.

9.9. KOoHTPOAB KadeCTBa CTPOMTEABLHOTO pacTBOpa Ha CTPOMTEABHOMH
MIAOIIIAAKE:

9.9.1. OTGop npo6 pacTBOPHOIT CMeCH C IPOTHMBOMOPO3HEIMH AOGaBKaMH
HeOGXOAMMO IIPOM3BOAHTE M3 AOCTABHUBILEH ee aBTOMAIIMHAEI MAM U3 pabouero
SIMKa (He MeHee YeM M3 3 pPa3AMYHBIX MeCT C TAy6uHH 100-150 MM). O6BeM
cpeaHell IpoGyl AOAKeH OBITh He MeHee 3 A

9.9.2. AAST KOHTPOAS NMPOYHOCTH CTPOHTEABHOTO PacTBOpPa Ha CTPOMTEABHOM
IIACIIaAKE TOTOBSITCA KOHTPOABHBIE KyOh! ¢ peGpoM 70,7 MM. [Tocae BEIpaBHMBaHMS
ITOBEPXHOCTH 06paslioB X MapKUPYIOT M 3aIMCHIBAIOT B JKYPHAaAe HCIEITAHUM
AATY U3TOTOBAEHHUS.

9.9.3. KavecTBo 06pa3s1oB-KyG0OB AOAJKHO GBITE He MeHee 9 AAS BCeX aTaXKeid,
KpoMe S BepXHHUX; AT 5 BEPXHHUX 3TaXXel — 10 3 IpH OAHOCEKIIHOHHEIX AOMax.
Ilpu AByX 1 GoAee CeKIMAX HEOGXOAMMO U3rOTOBHUTE He MeHee 18 KOHTPOABHEIX
o6pa3oBE! (o 9 06pasLoB B ABYX PasHbIX CeKIHsX). OGpasibl AOARHBI XPaHUTECS
Ha OTKPBITOM BO3AYXe B TEX JK€ YCAOBMSX, UTO ¥ KOHCTPYKIHH. CBepXy 06pasun
AOAKHEl 3aKDBIBATBCS TOAEM HMAH ADYTHMMM DYAOHHHIMM MaTepHaraMH OT
TTONapaHMs Ha HUX BOABI MAHM CHeTa.

ITo 3 o6pa3na ¢ nepBuIx 5 3TaXKel HeOGXOAMMO HCIKITHIBATh IIePeA Ha9aAOM
MOHTa)Xa CAeAylomux sTtakeil. OcTaBlIMecs Ha 3TaXax obOpasnsl CAeAyeT
HCIHTHIBATE 110 TPeGOBaHUIO AMIIA, OCYIIECTBASIIOWIErO aBTOPCKUM HAA30P, MAH
IO OKOHYAaHUM MOHTa’ka AOMa NepeHeCTH B ITOMellleHHe C HOPMAaAbHBIMHU
YCAOBHSIMH M MCIIBITEIBATh 9epe3 28 CyT. AOIIOAHHTEABLHOTO BHIAED)KHBAHHUS.

9.9.4. KorTpoAbHbIe 06pa3isl HeOGXOAHMMO HCIIEITHIBATE II0CAE 3 4 OTTauBaHHSA
TP HOPMAaABHOI TeMIepaType B CPOKH, HeOGXOAMMEIE AAST [TOITAITHOTO KOHTPOAS
TTPOYHOCTH KAAAKH IIpHU ee Bo3BeAeHHH. CAepyeT NPOBOANTD UCIIEITAHUS TaKXKe
uepe3 28 CyT. NOCAe BBIACPKMBaHHS OTTasBIIMX KyOOB IIPH IOAOIKHTEABHOI
TeMnepaTtype. OAHOBpEMEHHO HeOGXOAMMO HCIILITHBATEL He MeHee 3 o6pa3tios.

Ilepep ucmelTaHMEM Ha CXaTHe 0Gpaslibl CAEAyeT U3MepHUTh, B3BeCHTh Ha
TeXHHYeCKHX BeCaX C TOYHOCTHIO A0 0,5% M BEIYHCAMTL OOBEMHYIO MaccCy, a
Pe3yABTaTH BCeX H3MepeHHH 3aHeCTH B JXypHaA HCIILITaHHH.

9.10. KoHTpOAB KadyeCTBa CTPOHUTEABHOTO pacTBOpa MeTOAOM oTGopa npo6

U3 HIBOB KARAKM:
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9.10.1. KOHTpoAB KagZecTBa CTPOMTEARHOrO pacTBOpa MeToAOM oT6opa npo6
M3 IIBOB IIPEAYCMATPHBAETCSH AAS CTapHIX 3AaHMIif, TAe OTCYTCTBYIOT TOTOBEIE
06pa3snp-KyOnl. [IpOGEI AOATKHEI IPEACTABASITE COO0H NAACTHHKM pa3MepoM He
meHee 50x50 MM. B Kakp0It mpoGe AOAKHO OBITH 4-6 IMAACTHHOK.

9.10.2. KoAangecTBO 1 MecTa oT60pa Npos AAS IPOBEPKH IIPOYHOCTH B JKUABIX
AOMax ¥ COOPY’>XeHHAX CA€AyeT yCTaHaBAMBATH COBMECTHO C AMIOM,
OCYIIIeCTBASIOIMM @BTOPCKHUIT HAA30D, B 3aBUCUMOCTH OT IPUHSATHIX B IPOEKTax
pelleHN B 3arpy>KeHHOCTH KOHCTPYKIIUM,

B KUPNHYHEIX 30aHHUSIX PEKOMEHAYeTCS OTOHPATh C 3Ta)Ka B Ka&KAOH CEKIIUH
2-4 npo6ul. EcaM mpoGel OTGMPAIOTCA M3 HEeCyIUX KOHCTPYKIHM, cAepyeT
obecreunTh HEMEAAEHHYIO 3aAeAKy MecT oTGopa npo6. Ilpu or6ope npo6 us
ITOAOKOHHEIX YYaCTKOB KAGAKH CAEAYeT CHATH HECKOABKO KHPIIMIEl OAHOTO MAH
ABYX BEPXHHMX PSAOB M OTACAHTH PacTBOP AAf NMPOOHI C yJacTKa IIBa,
pacnoAokeHHOro He 6auxxe 50 MM OT BHYTPEHHEH NIOBEPXHOCTH CTEHEI.

B oAHOCGOPHBEIX 3AQHHAX NPOGEI CAGAYET OTOHpaTh M3 rOPH30HTAABHEIX
IIBOB MeXAY OAOKaMU MAM NTaHEASIMH.

9.10.3. IIpu oT6ope Npo6 HEOGXOAMMO COCTaBHTH aKT, B KOTOPOM yKa3aTh:
HaMMeHOBaHHe CTPOMTEABHON OpraHM3alluy ¥ OGBEKTa, CEPHIO 3AaHHA, IPOEKTHYIO
MapKy pacTBOpa, HaAuvIHe NPOTHBOMOPO3HOI A0GaBKH K MecTa oTGopa Ipob (B
OCSIX) IO 3Ta’KaM.

9.10.4. OroGpanHuble MPOGH HEOGXOAMMO 3aMapKHPOBaTh C YKa3aHHeM 3Taxa,
CeK1uH, MecTa oTOopa mpob (B 0cAX), yIaKOBaTh B MOAHITHAEHOBYIO NACHKY H
HaITpaBHTE B Aa60paTopHIo, 0GecedlB COXPAHHOCTh MX IIPH TPAHCIIOPTHPOBAHUH.
Ao ucnerTanus o6pasIikl CAEAyeT XPaHUTh IPH TeMITepaType Hapy>KHOTO BO3AyXa.

9.10.5. M3 ka)RAOM AOCTAaBAEHHOM ITPOGH! CAGAyEeT NPUTOTOBUTE He MeHee 5
o6pas3nos B dopMe Kyba.

Ilpu ToamuHe npobrl MeHee 20 MM CHavaAa BHUTHAMBAIOT KBajApaTHhIE
TIAACTHHKH CO CTOPOHAaMH, NPEBHIMAIOUIMMH BABOE HUX TOALIHMHY. 3aTeM 2
NAACTHHKH CKAEHMBAIOT B ¢opMe Ky0a THICOBHEIM TECTOM TOAIUHON CAOs He
Goaee 1 MM, 3THM JKe TeCTOM BEIDOBHSIB BEPXHIOIO M HMJKHIOIO IIOBEPXHOCTH
Ky0a.

9.10.6. TIpuroroBAeHHEIE 06Pa3Ibl AOAKHEI HCIILITHIBATECS He MO3AHEee YeM
yepe3 2 4 OCA€ NIOAHOTO OTTAHBaHMSL.

9.10.7. TlpepeA IPOYHOCTH IIPH CIRATHH KaXKAOTO oGpaslia CAEAYET BRIYHCASTH
KakK 9aCTHOe OT AeAeHH BeAWIHHE! Paspymarolleii Harpy3Ku Ha paGodyro ACIIEAD
obpa3lja: CpeAHHUI IpeAeA IPOYHOCTH NNPH C)KaTHH HeOGXOAMMO BRIYHUCASITE KaK
cpepHee apugMeTHIECKOE Pe3yARTaTOB HCIBITaHHI 06pa3noB-Ky6oB. Ecau npu



HCIEITaHHH o6pasloB, H3rOTOBAEHHBIX M3 OAHOI NPOGE!, OKaXXyTcs o6Gpasisl,
MMelolHe pe3Koe OTKAOHEHHe OT CPeAHHX NToKa3aTeAel NPOYHOCTH (GoAee ueM
Ha 50%), TO MOKa3aTeAb C HaHGOABIIHM OTKAOHEHUEM He YIHTEIBAeTCH.

AAf mepexoAa OT CPeAHEro npejpeAa NPOYHOCTH HCIRITAHHBIX 06PasIoB K
IpeAeAy IIPOTHOCTH obpasiia-Ky6ba ¢ pe6poM 70,7 MM HeoGXOAMMO HCIIOAB3OBATE
ko3¢ dunuenr 0,8.

9.10.8. EcAM CTPOHTEABHBIH pPacTBOP IPH MCHBITAHHHM MOKa3aA HU3KYIO
npogHocTs (MeHee 0,8 MITa), To AAT onpepeAeHMs CIIOCOGHOCTH pacTBopa K
IIOCAEAYIOLEMY TBEpPACHHIO HeOOXOAMMO IIPOBECTH ACTIOAHHTEABHEIe HCITBITAHHS
gepes 3 CYT. TOCAe BHIACPIKMBaHUsI ero B NOMEIIeHHH NIPpH TeMneparype 20°C.
EcAM IIpH 3TOM POCTa NMPOYHOCTH PacTBOpPa He HabAIOARETCH, U3 TeX JKe MeCT
CAEAYeT NTPOBECTH MTOBTOPHEIHN 0TOOP Npo6 AAS KOHTPOABHEIX MCIIBITAHUM K IPH
HeoBXOAMMOCTH NIPHHSTE MEPEI 110 YCHUASHHIO KOHCTPYKIIHH.

9.11. Haauune IPOTHBOMOPO3HEIX A0GABOK B CTPOMTEABHHIX pacTBOpax
Heo6XOAMMO ONPEASAATE IO OOIIEIIPHHATON METOANKE ([IPHAOXKEeHHe 5).

10. TPEBOBAHNA BE3OITACHOCTH ITPM PABOTE C ITPOTUBOMOPO3HBIMH
AOBABKAMH

10.1. TIpHMroToBAeHHe M TPAHCNOPTHPOBaHHE CTPOMTEABHOTO pacTBopa
HeoGXOAMMO ITPOU3BOAMTE C COGAIOAeHHeM TpeGosanuit CHulT 111-4-81 "TexHKKa
6e30I1aCHOCTH B CTPOMTEAECTBE".

10.2. K pa6oTe 110 IpHroTOBAEHHIO BOAHHIX PaCTBOPOB NIPOTHBOMOPO3HEIX
A0GaBOK AOITyCKaloTCs paGoure He MOAOJKe 18 AeT, mpollleAline MEAHLIHCKOE
OCBHAETEALCTBOBaHHe H o6ydeHHEIe 6e30nacHLIM MeTOAAM PaboT ¢ XMMHKaTaMH.

10.3. Tlepea AomyckoM K paGoTe IO IPHTOTOBACHHIO BOAHEIX PAacTBOPOB C
IPOTHBOMOPO3HEIMH AoGaBKaMH pabouMe AOAJKHHI IIPOMTH HMHCTPYKTa’k IIO
TeXHHKe 6e30IacHOCTH.

10.4. Auna, 3aHATBle IPUTOTOBACHHEM BOAHEIX PaCTBOPOB IIPOTHBOMOPO3HBIX
A06aBOK, AOAKHE! OBITH CHaGXXEHBI CHELIOAERAOH, Pe3HHOBHIMH CallOTaMH,
PYKaBHIIaMH, 3aIMTHEIMH OYKaMH ¥ peCIIMPaTOpaMH.

IMepep MCNOAB30BAHMEM CPEACTB MHAUBHAYAABLHONM 3amIUTE! HeOGXOAMMO
NIPOBEPHTH HX HCNPABHOCTD, @ TAKKe HaAHIHE KAeHiMa HCIBITAHHH M TOAHOCTH
IO CPOKY NPOBEPKH.

10.5. BoaHEI pacTBOP NPOTHBOMOPO3HLIX AOGABOK AOAYKEH ITPHUTOTOBASITECS
C IOMOIIBI0 MeXaHH3HNPOBAHHEIX YCTAHOBOK HAM ApPYyroro oGopyAOBaHMS,
HCKAIOYAIOIIero NepeMemuBaHUe BPYYHYIO, B XOPOIIO NPOBETPHBaeMOM
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ITOMeIeHHH.

10.6. W3-3a BHICOKOH 3AeKTPONPOBOAHOCTH DPACTBOPHOI CMeCH C
NPOTUBOMOPO3HEIMH AoGaBKaMH oco6oe BHHMaHHe CAepyeT obpamiaTh Ha
COOTBETCTBHE TEXHUUECKOrO COCTOSIHHUS JAEKTPOHMHCTDPYMEHTa M MeXaHH3MOB
AeHCTBYIOIIMM IPaBHAaM TeXHHKH 6e30I1aCHOCTH.

10.7. TTpoTuBOMOPO3HEIEe AOGAaBKH CAE€AyeT XPAaHHTbL B 3aBOACKOH Tape C
COOTBETCTBYIOLLEH MapKHPOBKOIT B ClIELIHaARHO 060PYAOBAHHOM CyXOM CKABAE
Ha PaCTBOPHOM Y3Ae.

10.8. Aurjo, Brlparoniee NPOTHBOMOPO3HbIe AOGABKH, AOASKHO NIPEAYIIPERAATE
IIOAydaTeAss O TOKCHYeCKHUX CBOHCTBaxX A0GaBOK, a NOAYYaTeAb AOAKEH
PacIyChIBaTECS 00 3TOM B ClIeliMarbHOM JKyPHaAe, KOTODEIN XpaHHUTCS Ha CKA3AE.

10.9. [To oxoHIaHMK paGOTHI C MPOTHBOMOPO3HBIMH AOGaBKaMH HEOGXOAMMO
CHATHL C cebGs BCe CPEACTBa MHAMBMAYaABHOH 3allJUTH M TIIATEABHO BHIMEITH
PYKH H AUIIO.

10.10. ITpoTMBOMOpPO3HEIE AOGABKHM HE AOAJKHEI IONAAATE Ha KOXKY ¥ B IIMILY.
ITpu nonapaEMK A0GABOK Ha KOXKY MX CAEAYeT TIIIATEABHO CMBITh CHABHOM CTpyei
BOABL

10.11. [Tepea nprueMoM IMIYU ¥ KypPeHHeM He0GXOAMMO TIATEABHO BEIMBITh
PYyKH 1 Auno. [Tuma AoAKHA IPUHUMATECS B CIIEIHAABHO OTBEAEHHEIX AASI 3TOTO
MecTax.

10.12. ITpu3naxaMy OTpPaBA€HHS HUTPHTOM HaTpHs MAM HUTPATOM HaTpHS ,
KOTOpOe BO3HMKaeT uepe3 10-15 MiH nocae nonapaHMsA COAH B OPraHH3M, IBASIOTCS
ITOCHHEeHHe KOHYMKOB NaAbleB PYK M HOT M KOHYHKA HOCA, a Tak)Ke NMOsIBAeHHe
CcAa60CTH ¥ TOAOBOKPYIKEHMS M YXyAlIEHHe 3peHHs.

10.13. TIpx oTpaBAeHHMM NOCTpPajAaBIIEro CAe€AyeT HeMeAAeHHO
TOCITMTAaAM3HPOBATE.
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TNEPEYEHL HOPMATHBHBIX AOKYMEHTOB

1. LleMeHTHI AASL CTDOMTEABHRIX pacTBopoB. Texnuveckue ycaosus. FOCT
25328-82, TOCT 10178-85".

2. T1ecox AASl CTPOUTEABHEIX paboT. TexHuueckue ycaoBus. FOCT 8736-85.

3. Boaa aas GeToHOB M pacTBopos. T'OCT 23732-79.

4. HuTpuT HaTpusl B BOAHOM pacTtsope. TY 38-10274-85.

5. HUTPpUT HaTPHsT KPUCTAAAHUECKHIT TEXHUYECKHI (HaTPHiT a30THCTOKHUCARII).
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INpuroxenune 1
[ToxasaTeAn NAOTHOCTH BOAHOTO DPacTBOPAa HHTDHTA HATPHA

Konmern- { [TAoTHOCTB TeMnepaTypHuIH Copepxanue 6e3BOAHONR Temmepa-
Tpanmst | pacrBopa xo3hPHUIHeHT COAM, KI Typa 3a-
pacteopa, { mpu 20°C, TIAOTHOCTH MepsaHusT
% r/cM? Bla | BLxr B pacTeopa,
pacTBopa | pacTeopa jpacuyere oc
Ha lA
BOABI
2 1,011 0,00023 0,020 0,020 0,020 -0,8
4 1,024 0,00b27 0,041 0,040 0,042 -1,8
6 1,038 0,00030 0,062 0,060 0,064 -2,8
8 1,052 0,00033 0,084 0,080 0,087 -29
10 1,065 0,00036 0,106 0,100 0,111 -4,7
11 1,071 0,00037 0,117 0,110 0,123 -53
12 1,078 0,00039 0,129 0,120 0,136 -5,8
14 1,092 0,00042 0,153 0,140 0,163 -6,9
15 1,099 0,00043 0,164 0,150 0.176 -7.5
16 1,107 0,00044 0,177 0,160 0,190 -8,1
17 1,114 0,00045 0,189 0,170 0,205 -8,7
18 1,122 0,00047 0,202 0,180 0,220 -9,2
19 1,120 0,00049 0,214 0,190 0,235 -10,0
20 1,137 0,00051 0,227 0,200 0,250 -10,8
21 1,145 0,00053 0,240 0,210 0,266 -11,7
22 1,183 0,00055 0,254 0,220 0,282 -12,5
23 1,161 0,00056 0,267 0,230 0,299 -13,9
24 1,168 0,00058 0,280 0,240 0,316 -14,4
25 1,176 0,00060 0,293 0,250 0,333 -15,7
26 1,183 0,00061 0,308 0,260 0,351 -17,0
27 1,191 0,00062 0322 0270 {0,369 -18,3
28 1,198 0,00065 0,336 0,280 0,391 -19.6
29 1,206 - 0,350 0,290 0,408 -17.8
30 1,214 - 0,364 0,300 0,429 -16,5
32 1,230 - 0,394 0,320 0,470 -14,0
34 1,247 - 0,424 0,340 0,515 -11,7
36 1,264 - 0,455 0,360 0,563 -9,5
38 1,282 - 0,488 0,380 0,613 -7.5
40 1,299 — 0,520 0,400 0,667 -6,0




IIpuaoxenue 2

IToRa3zaTeAM IAOTHOCTH BOAHOIO pacTBopa HHMTPAaTa HaTpUsA

Konpenrpanusy TTAOTHOCTE Coaepxanne 6€3BOAHOM COAK, XI'  |leMIOeparypa
pacTRopa,% { pacrsopa 3aMep3aHua
mpx 20°C, BlaA B 1 Kr B pacuere pacrsopa,

r/em’ pacrsopa pacTBopa | Ha 1 A BOAW °C

1 1,005 0,010 0,010 0,010

2 1,011 0,020 0,020 0,020

4 1,025 0,041 0,040 0,042 -0,3

6 1,039 0,062 0,060 0,064

8 1,053 0,084 0,084 0,087

10 1,067 0,107 0,100 0,111 -4,7

12 1,082 0,130 0,120 0,150

14 1,097 0,154 0,140 0,176

16 1,112 0,178 0,160 0,205 75

18 1,127 0,203 0,180 0,235

20 1,143 0,229 0,200 0,266

23 1,175 0,282 0.240 0,333

27 1,208 0,338 0,280

30 1,225 0,368 0,300 0,460

35 1,270 0.445 0,350 0,583

40 1,318 0,527 0,400 0,728




IMTpuroxenue 3

IMokasaTeAu NAOTHOCTH BOAHOTO pacTBOpPa HHTpOAANa

Kornenrpanus| IThotaocts |CopepXRaHue 6€3ROAHOro HUTPOARDA, KI IIpuMepHas
pacreopa,% |mpm +20°C N o Lxr | Ha 1 sop T;}f;;gi;f;

pacTsopa pacTBOpa o

1 1,005 0,010 0,010 0,010 -0,3

2 1,012 0,020 0,020 0,020

4 1,025 0,041 0,040 0,042

6 1,039 0,062 0,060 0,064

8 1,053 0,084 0,084 0,087

10 1,067 0,107 0,100 0,111 -4,7

12 1,082 0,130 0,120 0,150

14 1,097 0,154 0,140 0,176 -7.5

16 1,112 0,178 0,160 0,205

18 1,127 0,203 0,180 0,235 -10,0

20 1,143 0,229 0,200 0,266

24 1,175 0,282 0,240 0,333 -17,7

28 1,208 0,338 0,280 0,408

30 1,225 0,368 0,300 0,460

32 1,270 0445 0,350 0,533

36 1,318 0,527 0,400 0,728

40 1,368 0,625 0,450 0,855




INpunroXeHue 4

ITorasaTeAH HDAOTHOCTH BOAHoro pactsopa ACT

Kongexnrpanus ITroTHOCTE Copepranne 6e3BOAHON COAM, KT
pacrBopa,% pacTeopa
npxm 20°C, B 1 A pacTBOpa B 1 Kr pacTtsopa
r/cm?
8 1,027 0,082 0,08
9 1,03 0,093 0,09
10 1,033 0,103 0,10
11 1,036 0,114 0,11
12 1,039 0,124 0,12
14 1,047 0,146 0,14
16 1,056 0,169 0,16
18 1,065 0,190 0,18
20 1,074 0,215 0,20
25 1,097 0,274 0,25
30 1,117 0,335 0,30
35 1,141 0,399 0,35
40 1,167 0,466 0,40
45 1,195 0,538 0,45
46 1,20 0,552 0,46
47 1,205 0,566 0,47
48 1,21 0,580 0,48
49 1,215 0,595 0,49
50 1,221 0,610 0,50
51 1,228 0,626 0,51
52 1,234 0,640 0,52
53 1,24 0,657 0,53




MNpuaroxxenue 5
KauecTBeHHHI{ MeTOA OINpEACACHHS HAAMUMUS IPOTHBOMOPO3HEIX
AOGAaBOK B CTPOMTEABHOM PacTBOpe

Haamgue HHTpPHTa HaTpUs B HeCXaTHBIIEMCA M 3aTBEpPAEBIUEM pacTBOpe
CAGAYeT ONMpPEASASTH PeaKTHBOM A (AMeHHMAAMHH, PaCTBOPEHHH! B CepHOI
KHCAOTe) MAHM peakTHBOM B (HacdTiAaMuH, pacTBOPeHHEI B 28%-HOM YKCyCHOMH
KHCAOTE).

AAsI IPUTOTOBAEHUS PEAKTHBA A B YHCTYIO CTEKASHHYIO IIOCYAY Heo6XO0AMMO
3aCBINIATh OAHY BECOBYIO 3acTh A eHHAAMUHA H 3aANTH ABYMSI BECOBBIMM YaCTAMU
KOHIIEeHTPUPOBaHHOM (Hepa36aBACHHOI) TeXHUIECKOMH CepHO KHCAOTHL. CMech
CASAYeT NepeMellNBaTh CTEKATHHOM [TaAOIKOM B TeyeHHe 10-15 MHH A0 IOAHOrO
pacTBopeHus AucdeHUAAMHHA.

AASt IDHTOTOBAEHHS PEAaKTHBA B B WHCTYIO CTEKASHHYIO IOCYAY Heo6XoauMOo
3aAuTh 250 r BoAR!, BAMTE 100 r 98%-HOM YKCYCHOM KHMCAOTBI H 3acHIaTrh S r
HadbTAAMHHA.

IIpHUroTOBACHHEIE AAST TPOHM3BOACTBEHHOIO HCIIOAB30BAHNSI PAKTHBHI CACAYEeT
pacdacoBaTk B NOAM3ITHACHOBHE GYTHIAOUKM BMecTHMOCThIO 50-100 Ma. Ilpu
OTCYTCTBHH IIOAM3THACHOBOM IIOCYABI MOJKHO HMCIOAB30BaTh CTEKASHHEIE
IIy3LIPBKH C IPOOKOI, He AOITyCKalomeN OKPaIINBAHUA PEaKTHBOB.

PeakTHBH HeOOGXOAMMO XPaHHTL B TEMHOM IOMeNleHHH. ByTHIAOUKHM M
ITy3BIPEKH C PeaKTHBAaMH, HCNOAL3yeMble B IPOHU3BOACTBE, CAGAYET XPaHUTh U
IIepeBO3UTh B CIEIMAABHEIX (PYTASPaX, @ He B KapMaHaX OAEXKAH, TaK Kak
xAonuaTo6yMaskHble ¥ APYTHe TKaHH Pa3beAaloTCS peaKTUBaMH.

AA onpeAeAeHHST HAAMYHMS HUTPHUTA HAaTpHs Ha IIOBEPXHOCTB pacTBopa
IUIIETKOM CAeAyeT HaHeCTH 1-2 KanAM peakTHBa, He Kacasach oGpaslia KOHIOM
nuneTky. [ToBepXHOCTh 3aTBePAEBIIIEro PacTBOPa Nepep HaHeCeHHeM peaKTHBa
Heo6GXOAMMO OYHCTHTD Ha TAYGuHY 2-3 MM. [To H3MeHeHHIO 1[BeTa PeakTHBa (TabA.
1) onpeAeANTE HaAMYHe HUTPHTA HATPUA B CTPOMTEABHOM PacTBOpe.

Tabauna 1
LiseT peakTHBa B 3aBHCHMOCTH OT KOAMYECTBA HHTDHTA HATpHA

Ao6Gaska HUTpHTa Liser peaxTHnBa Liser peaxkTHBa
HaTpusA, % oOT| HAa HECXBATUBINEMCS PacTBOPe| Ha CXBAaTHBIIEMCsS pacTBope
MacChl II€éMEeHTa B
mepecyere Ha Cyxoe peaKkTus A peakTuB B| peakTus A peaktus b
BelrecTBo
0 XeAaTuw #1,|Becupernniit [ dKeaThn i1, BAepAHO-
epexXoAAIIHi NepexoAAmUil PO3OBRIA
yepe31-2 MMH B CBETAO-
B 3eAeHBIH CepHIit
Menee 5 Cu H U I ,| Po3osslit - -
TepeXOAAIHE
yepe3 1-2 MUH
B 3eAeHBIN
Ot 5 a0 10 Temuo-cuumit| Bopposmiit | Cunmit BopaoBslit




ITpuroxenue 6

PacueT KoAmuecTBa HPOTHBOMOPO3HON A0GaBKM B BOAHOM pacTBOpe
B 3aBHCHMOCTH OT €ro TeMIIepaTypH

ITAOTHOCTE PacTBOPa B 3aBHCHUMOCTH OT TEMIIEPaTyPh! H3MEHAETCST COTAACHO
dopMmyae

d,=d,, — A(t—20), (1)
TAe d, - MAOTHOCTL PAcTBOPAa NpH TpeGyeMoit TeMIeparype;
d,, - mAOTHOCTE pacTsopa mpu 20°C;
A - TeMHOepaTypHEH KO3 bhUIHEeHT IIAOTHOCTH;
t - TpeGyemas TeMmmepaTypa, °C.
CopaeprkaHNe NMPOTHBOMOPO3HOI AOGABKM B 1 A pacTBopa onpepeAsieTcst Io
dopMyae:

TAE m, - COAep)RaHHe NPOTHBOMOPO3HOH A06aBKHM B 1 A pacTBopa NIpH

TpebyeMoit TeMniepaType, Kr;
m,, - copepRaHMe A0GaBKH B 1 A pacTBopa npu 20°C, Kr.

IIpumep pacyera. TpeGyeTcst OMPEASAHTE COASPIRaHHe IToTala B 1 A pacTBopa
npu TeMneparype 0°C, ecAu MAOTHOCTE ero np 0°C cocraeaser 1,39 r/cm.

ITo npmroReHHIO 4 HaXOAHM, YTO TeMNEPAaTyPHHH Ko3(hGdHIMEHT NpH
mAaoTHOCTH pactsopa 1,39 r/cM® cocrasasier 0,00054. [ToACTAaBASS MMeIOIIUECs
AaHHHe B GOPMYAY (1), IPeABaPHTEABHO npeobpa3oBas ee, HAXOAMM, 9TO IMPH
20°C sToT pacTBop MMeA GBI IIAOTHOCTE:

d,,= 1,39 + 0,00054(0-20) = 1,379

B 1 A pacTBOpa € TaKoil IHAOTHOCTRIO copepxrutca 0,511 Kr notama. Toraa B
1 A pacTBOpa ¢ rmAoTHOCTHIO 1,39 r/cM® npu 0°C copep>RuTcst norama:

0,511 x 1,39

m°== 1'379 = 0,5151{1‘

—22—



ITpuaroxkerune 7

Pacuer pacxopa pa6oyero ¥ KOHIEHTPHPOB2HHOILO BOAHOIO pacTBOpa
HHUTPHUTa HATPHSA

Heo6xoauMO paccuTaTh pacxop paGodero H KOHIEHTPUPOBAHHOIO BOAHOTO
pacTBOpa HMTPHTA HATPHA Ha NPUIOTOBAeHHE 1 M® CTPOMTEALHOro pacTBopa
CAEAYIOIEro CocraBa

LIEMEHT KT - 310

TIECOK CYXOH, KI - 1500
NeCOK BAAKHOCTBIO 5%, KI - 1575
BOAQ, A - 290

AAsl IIDHTOTOBAEHHS CTPOHTEABHOTO pacTBOpa HCIOAB30BaHHI
MOPTAGHALIEMEHT aKTHBHOCTEIO M 400 (40 MIla) u necox BAaXXKHOCTBIO 5%.

MunuMaarbHas TeMiniepaTypa pacTBopa B IepBhle 10 CyTOK TBepAeHHA
cocTtaBuaa — 12°C.

CoraacHo Ta6A.1 (cM.m.3.2) mpu cpepHecyTouHOM TeMiapatype — 12°C B
pacueTe Ha 1 M? pacTBopa Heo6xopAMMO A06aBuTE 310%0,07 = 21,7 Xr 6e3B0AHOTO
HUTPHTa HATPHA.

C yuerom 5%-Hoit BAOKHOCTH 1necka Ha 1 M3 pacTBopa TpeGyeTcs

290 — 1575x0,05=290 —79=211 A BOARHL.

Heo6xoapuMoe KoangecTBO Ge3BOAHOTO HUTPMTA HAaTpHUA B pacdeTe Ha 1 A
BOARBI cocTaBMT: 21,7: 211=0,103 xr.

CoraacHo NMPHAOIKEHHIO 1 MMAOTHOCTH PacTBOPA, COAepIKalero B 1 A BOABI
0,103 Kr HUTPHUTa HaTPMsA, HEOGXOAHMMO ONPEAGAHTH METOAOM HHTEPIOASLHH.
[Mpu copeprranmu B 1 A Bops! 0,103 Kr HUTpUTa HATPUS NAOTHOCTB COCTaBHT 1,06
r/cM® Ha 1 A pacTBopa C TakoH IAOTHOCTHIO HpUXOAMTCS 0,098 Kr HHTpUTa
HaTpHA.

Aairee onpepensieM KOAHUECTBO BOAHOTO pacTBopa pabodeil KOHIEHTpaluu
(naoTHOCTHIO 1,06 r/cM?), HeoGxoanMOe Ha 1 M® pacTBopa:

0,103
211x—— =
0098 211 A,

IIpumeuanpe, Ecau Heo6xoauMoe Ha 1 A BOABI COAEPIKAHHME HUTPUTA HAaTpUs
He COBNapaeT TOYHO C AAHHBIMU IIPHAOJKEHHUS 1, TO pacyeT CAEAYeT NPOBOAUTE
MeTOAOM MHTEPIOASIIHH, —-23—
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