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1. O6LwmMe nonoxeHus

1.1. HacTtosiume HOpPMblI PacnpOCTPAHAITCA Ha BO3BEOEHME KPENU MOA3EMHBLIX TMOPOTEXHUYECKMX
COOPY>KEHWI, pacnonoXXeHHbIX B CKarbHbIX U nonyckanbHbIX rpyHTax Il v IV kateropum yctonumsoctu no BCH 49-
86/MuHaHepro CCCP, CKNOHHbIX K pa3Msr4eH1to 1 BbIBETPMBAHMIO, U SABMSIOTCA 006593aTeNbHBIMY MPU COCTaBNEHNA
NpOEKTOB MPON3BOACTBa paborT.

1.2. Hopmbl cogepxaT npasuna nNpov3BOACTBa M NPUEMKM paboT Mpu BO3BEAEHUWM KPEnu U3 aHKepOB U
HabpbI3rbeToHa, He pacnpoOCTPaHAKTCA Ha YCTPOWCTBO Kpenu B MEpP3nbiX W BEYHOMEP3MbIX TPyHTax M He
YUMTBIBAKOT cneunduky BegeHnss paboT npy AeNCTBUMU UHAMUYECKUX HArpy3ok.

1.3. MNoaroToBKka CTPOUTENBHOIO NPOM3BOACTBA K NPOBEOEHUIO KpenexXHbIX paboT AOMmKHa BbINOMHATLCS B
cootBeTcTBUM co CHulM 3.01-85, a Takke BkNOYaTb NPOBEPKY CEAYIOLMX PACYETHBIX XapakTepPUCTUK: cuenneHmne
Habpbi3rbéeToHa ¢ rpyHTOM, npegen NpoYHOCTU HabpbI3rbeToHa Ha pacTsKeHue, Hecylas CcrnoCoBHOCTb aHKepPOoB,
rnybvHa HapylweHHON 30Hbl. YKasaHHble XapakTepuCTUKM credyeT YyCTaHaBnvMBaTb 3JKCMEPUMEHTanbHO B
XapaKkTepHbIX AN TpacChbl COOPY>XKEHUSA CTPYKTYPHO-reonormyecknx ycrnoBusix.

1.4. NpoeKT npon3BoAcTBa paboT MO KpenneHuto JOIMKeH BbINONMHATLCS B cooTBeTcTBMM co CHuMIM 3.01.01-
85, a Takke BKIHOYATb OMMCAHNE MHXEHEPHO-TE0NOrMYECKMX YCIIOBUIA Y BEMUYMHY OTCTaBaHWUS Kpenu oT 3abos.

OtcraBaHue Kpenu oT 3abos cnegyeT NPUHMMATL MO aHaroraMm ¢ y4eToM NpPOAOIHKUTENBHOCTU COXPaHEHMS
YCTONYMBOCTU HE3AKPENSIEHHON BbIpabOTKN.

OtcraBaHue kpenu oT 3abos gonyckaeTca onpeaenstb N0 PEKOMEHAYEMOMY NPUNOXeHMHo 1.

2. TexHONoOrnsa aHKepHoOro KpenneHus

[IoOTOTOBUTENbLHEE PabOTH
[IPUTOTOBRJIEHME OMOHOJIMUMBAKRIIMX COCTABOB
YCTAaHOBKA AaHKEPOB

MoarotoBuTenbHbIE paGOTbI

2.1. MNepen HayanoM paboT Ha oYepedHOn 3axodke cnegyet OCMOTPETb COCTOSIHNME paHee YCTaHOBMEHHON
Kpenu M maccupa B npusaboriHom 30He, 06006paTb OTCroMBLUMECH KYCKM rpyHTa. [Mpn HeobGxogumocTu cnegyet
NOATSHYTb Talku MeTannUYeckMx aHKepoB W OCBOOOAWTbL 3aLUMTHYIO CETKY OT YMaBLUMX KYCKOB TpyHTa Ha
npeablgyLwmx 3axogkax.

2.2. Wnypbl nog aHkepbl cnegyeT BypuTb COrMacHO nacnopTa Kpenu BKPecT NpocTupaHus nnactos. [Npu
HanMuMn HECKONbKMX CUCTEM TPELUMH LUNYypbl AonyckaeTcst OypuTb HOpMarnbHO K MOBEPXHOCTM BblpaboTtku. Mo



OKOH4YaHun 6ypeHM$| CTEeHKM LnypoB cnenyet npoMbITb BOAOW, a B pasmMardaromnxca rpyHtax - BO,EI,OBO3,EI,yLLIHOIZ
CMeECbIO.

anrOTOBneHMe OMOHOIM4YnBarwLWMUX COCTaBOB

2.3. [N OMOHONMYMBaAHUSA aHKEPOB crneayeT NPMMEHSTb MESIKO3ePHUCTbIE BETOHBI, LLEMEHTHbLIE PacTBOPbI
M cocTaBbl HA OCHOBE CUHTETUYECKUX CMOI.

2.4. TlpuyrotoBneHne MErKO3epHUCTbIX OETOHOB W LEMEHTHbIX pacTBOPOB CreAyeT BbIMOMHATL C
NCnonb30BaHMEM BECOBOIrO A03MPOBaHUSA C TOYHOCTBIO, yKa3aHHoOW B Tabn. 1.

Tabnuua 1
Cocrapgomme OTKJIOHEHME OT 3aIOaHHOT'O pacxoma, % OT MaCChH
Baxymme o 2
BanoJIHUT eI o 5
Boma u BOOHEIE PACTBOPEH o 2

2.5. [Ing npurotoBNeHns Menko3epHUCTOro 6eToHa cnegyeT NCnonb3oBaTh NECOK C MOAYIEM KPYMHOCTU He
bonee 3,5.

2.6. CocTaBbl Ha OCHOBE LIEMEHTHbIX BSXKYLUMX OOSMKHbI 06nagatb NOABWMXKHOCTLIO, XapakTepusyoLencs
ocagkon koHyca CtponlJHUWI, He meHee 7 cm 4yepe3 30 MuH nocrne 3atBopeHus. [pu 3aTBOpeHMM cocTasa
cnegyeT BblAepXuBaTbh BOOOLEMEHTHOE OTHOLWEeHWe B npegenax ot 1,2 4o 1,3 HopManbHOW ryCTOTbl LLIEMEHTHOMO
TecTa - AN UeMEHTHbIX pacTBopoB, 1 oT 1,5 o 1,7 - Ana Menko3epHUCTbIX GETOHOB.

[onyckaeTcs HasHayaTb COOTHOLLEHUE KOMMOHEHTOB COCTaBOB COMMACHO peKOMEHAYEMOMY MNPUNOXKEHUIO
2.

2.7. CocTaBbl Ha OCHOBE CUHTETMYECKUX CMON AOMKHBI UCMONb30BaTLCS, Kak NpaBuno, B NakeTMpOBaHHOM
BMAE U UMETb CPOK MONMMEpPM3aLMy BO BNaXXHOW cpefe He bonee 2 u.

[onyckaeTcs HasHa4yaTb COOTHOLUEHME KOMMOHEHTOB COCTaBOB COMIACHO PEKOMEHOYEMOMY MPUIOKEHWIO
3.

YcraHoBKa aHKepoB

2.8. PaboTbl NO yCcTaHOBKE aHKEPOB C LIEMEHTHbIM BSXXYLLUMM JOSKHbI OTBeYaTb Creayrolmm TpeboBaHmnsam:

NPUroTOBMEHHBIN pacTBOpP creayeT UCnorb3oBath B TedeHne 30 MuH;

[aBreHVe BoO3gyxa B HarHeTatene wunu paboTa pacTBOpoHacoca AOIMKHbl obecnevmBaTh NnaBHOE
NCTeYeHne pacTBopa U3 MHBbEKTOpa B LWNyp ¢ pacxogom Ao 10 n/mMuH;

3anofHeHVe LWINypoB PacTBOPOM AOJPKHO BbIMOMHATBCS OT [HA LMypa C MOCTEMNEHHbIM W3BIEYEHUEM
WHBEKTOpa; nofdady pacTtBopa criegyeT npekpaTuTb Npu HaxoXaeHun KoHua umHbektopa B 20-30 cMm OT yCTbs
winypa;

nocrne yCTaHOBKWN apMUPYIOLLIErO CTEPXKHS YCTbE LUMypa crnegyeT 3akpbiThb.

2.9. MeTtannuyeckue aHkepbl cnegyeT HaTarMBaTb MNpWM YCTAHOBKE AMHAMOMETPUYECKMM KIHOHOM [0
yeunusa He meHee 30 kH (3 Tc).

2.10. lNpu ycTaHOBKE aHKEPOB C UCMOMb30BaHMEM MaKeTUPOBaHHbIX COCTaBOB crnefdyeT obecneunBaTb
KayeCTBEHHOE nepemMelunBaHue KOMMNOHEHTOB NyTEM BpaLLEeHUs apMUPYIOLLEro CTEPXKHA CO CKOPOCTLIO HE MeHee
120 06/mMuH B TeueHune 30-45 c.

2.11. Tlpu ycTaHOBKE KOMOMHMPOBAHHbIX aHKEPOB (MeTannuyeckue aHkepbl C MOCMeayHLUM
OMOHOMM4YMBaHMEM) cneayeT cobntogatb TpeboBaHus n. 2.8.

3. TexHonorus KpenrneHnsa HabpPbI3r6eTOHOM

[[IoOTOTOBUTEJILHEIE PabOTE
[IpUTOTOBRJIEHME CVYXOM CMecU U HabOpH3IrOeToHa
HaHeceHuve HabOpo3THeToHa




MoarotoBuTenbHbIe PabOTLI

3.1. Pabouee obopygoBaHMe OOMKHO ObiTb 06EeCcrnedYeHo CKaTbiM BO3OYXOM, BOAOW M 3NEKTPO3HEPrUen.
[laBneHne cxatoro Bo3ayxa B CeTU OOIMKHO ObiTb He MeHee 0,4 Mla (4 krc/cm2), pacxog Bosagyxa - oT 8 go 10
M3/MWH Ha OfHy HabpbI3rbeToH-mMaluuHy. [laBrneHne BOAblI OOIMKHO MpeBbIWAaTh AaBneHue Bosgyxa Ha 0,1-0,15
MMa (1,0-1,5 krc/cm2) npu pacxoge He meHee 12 n/MuH.

3.2. MNpu nogrotoBke K paboTe HabOpbIIrGETOH-MaLLMHBI €e crnedyeTr OCHacTUTb MEeXaHW3MPOBaHHOM
3arpysKomn.

3.3. lNMpu npumeHeHnn fobaBOK, BBOANMbIX B HAbpbI3rbeToOH ¢ BOAOW 3aTBOPEHUS, creayeT UCNoNb30BaTh
[o3saTopbl ¢ 6apboTaKHLIM YCTPONCTBOM.

3.4. Mpu goctaeke cyxon cMecu cnegyeT npegycMaTpuBaTh 3aLUuTy ee oT aTMOCdEepPHbIX 0OCaaKOB.

3.5. lepen NOAroToBKOW CKanbHOW MOBEPXHOCTU CredyeT YCTaHOBUTbL COOTBETCTBUE (DaKTUYECKOro
KOHTypa MOBEPXHOCTU BbIPAOOTKM NMPOEKTHOMY MO MapKLUIEeNOEepPCKON UCMONMHUTENBHON CbeMKE (MOMNEepPeYvHnKn B
Havane, cepeavHe u KoHLue 6roka 6ETOHMPOBaHUS).

3.6. CneayeT npom3BecTn yaganeHne OTCMOMBLLMXCS KYCKOB rpyHTa. B MecTax cocpeqoToueHHOro Bhixoda
rPyHTOBbIX BoA ¢ aebutom 6onee 0,12 n/MyH cneayeT OCYLLECTBIATL ApEHax.

B cBogoBon YacTtu BbipaboToOK OpeHaX OCYLLECTBNAETCS C MOMOLLBbI KOPOTKMX NaTPyOKOB, YCTAHOBITEHHbIX
B YCTbe LUNypOB, NPOBYypeHHbIX Ha rMybuHy He meHee 1,0 M; B CTEHOBOW YacTu BbIpaboTOK - C MOMOLLbIO BPEMEHHO
YCTaHOBIIEHHbIX PE3MHOBBIX TPYOOK 1N »enoboB, COEANHEHHbIX B "€no4Ky" No NOBEPXHOCTU BbIpabOTKM.

3.7. NoBepxHOCTb BbIPabOTKM crieqyeT O4YMCTUTL OT BypPOBOW MbINN, MACNSHbIX NATEH U rpsasn. MNpu aTom
NOBEPXHOCTb credyeT obayTb CXaTbiM BO3OYyXOM, 3aTeM MpPOMbITb BOAOM M BHOBb 064yTh BO3gyxom. B
pasmsaryarLmnxca rpyHTax crnegyet MCMNonb3oBaTbh BOAO-BO3AYLLUHYK CMeCb. [nUTenbHOCTb KaXkaon onepauum
[OrKHa cocTaBnAaTb oT 3 40 4 MUH Npu pacxoe BoAbl A0 12 n/MUH.

3.8. HabpbI3rbeToH cnefyeT HaHOCUTb, Kak NpaBuUo, NOCME YCTaHOBKU aHKePOB. B rpyHTax CKMOHHbIX K
BbIBETPMBAHUIO, CrieQyeT HaHOCUTb CINoW HabpbI3rbeToHa TOMWMHON A0 2 CM cpa3sy Mocre packpbiTUs BblpaboTKy,
[0 YCTaHOBKW aHKEpPOB.

3.9. [Ina apmupoBaHust HabpbI3rGETOHHOrO MOKPLITUSI CreayeT UCMONb30BaTb BSA3aHHYK WM CBapPHYH
CceTKy C ayenkamm He mMeHee 50 x 50 mm. CeTKky cnegyeT nMpwkumMaTb K MOBEPXHOCTM BbIPpAbOTKM C MOMOLLbIO
CTEPXXHEBbLIX MOAXBATOB AMAaMeTpoM 12-16 MM, 3aKpensisieMbIX K aHKepam.

MpuroTtoBneHne cyxom cmMmecu u HabpbI3roeToHa

3.10. B kayecTBe MernKoro 3anofnHUTens cregyeT UCnonb3oBaTb NeCoK ¢ Moaynem KpynHoctu oT 2,0 oo 3,5
¢ npeobnagaHvem dpakumm ot 0,14 go 1,25 mm - 60-70%, ot 1,25 go 5,0 mm - 30-40%. Ncnonb3oBaHne necka ¢
Mogynem KpynHoctu MeHee 2,0 paspellaeTcsd Mpu COOTBETCTBYHLLEM 3KCMEPUMEHTaNbHOM OOOCHOBAHUMW.
Bria>xHOCTb Menkoro 3anonHuTenst He AOIMKHaA NpeBbIwaTh 7%.

3.11. B kauyecTBe KpYMNHOro 3anonHuTensi criegyeTt NpUMeEHsTb LWebeHb (rpaBuin) ¢ pasmepom pakumm oo
20 mMm. CooTHoweHune cpakuyun ot 5,0 go 12,5 mm gomkHo coctaenate 70-80%, a ot 12,5 go 20,0 mm - 20-30%.
Bria>kHOCTb KpyNHOro 3anosfiHUTENs He AormkHa npeebiwaTth 2%.

3.12. lNpwn npoxogke BbIpaboToK B rpyHTax IV kaTeropmm ycTtondmMBoCTM B COCTaB Habpbi3rbeToHa cnegyet
BBOOUTb, KaKk NpaBusio, 4o6aBKM - YCKOPUTENWU CXBaTbiBaHWS U TBEPAEHMS.

B kaudectBe [oGaBkM YCKOpUTENs CXBaTblBaHWUS AOMYCKAeTCs NPUMEHEHWE a3pauMOHHOM MbINU creka
HokcuTa 1 n3BecTHsIKa ¢ coaon B Konunyectse oT 3 A0 4% OT Macchl LieMeHTa (CnpaBoyHoe npunoxexve 4).

[Ona yckopeHust TBepaeHUs OOMycKaeTcsl MCMNonb30BaTb B HEapMUPOBAHHBLIX KOHCTPYKUMSAX XITOPUCTbIN
Kanbumi B Konmyectse oT 1 4o 2% OT macchl LeMeHTa, a B apMUpPOBaHHbIX - aobaBku tuna C-3 u godeHa B
konuyectse o1 0,4 oo 1,0%.

3.13. [JobGaBKkun ycKOpUTENWN CXBaTbIBaHMS N TBEPAEHMS CrieyeT BBOAWUTb B BOAY 3aTBOPEHUS.

Mpwn oTcyTcTBUM JOBABOK BOOy 3aTBOPEHUS criegyeT pasorpeBatb 4o Temnepatypbl 40-50°C.

3.14. CoctaB cyxol cmecu criegyeT noadupaTtb U3 ycrnoBusi obecneyvyeHuss MNOTHOCTM Martepuana B
NOKPbITUN HE MeHee 2,2 r/cm3 1 noTepu matepmnana B "oTckok" He 6onee 30%.

CocTtaB cyxon cmecu gonyckaeTtcs nogbupartb CornacHo peKOMeHAYEMOMY NPUNOXKEHMHO 5.

3.15. Cyxywo cmecb criegyeT npuroTaBnveaTtb, Kak npaBwuio, Ha crauuoHapHoM 6GeToHHOM 3aBoge.
[onyckaetcs nNpuroToBrneHMe CMecu Ha npunopTanbHOM OGEeTOHHOM 3aBoge npu  CcobMAEHUM TOYHOCTU
nosnpoBaHus cornacHo NOCT 7473-76.

3.16. MakcumarnbHbI CpPOK XpaHeHUsl CyxOM CMeCW OT Hadyana npuroToBleHMn [O MOMEHTa ee
MCMNONb30BaHUSA He OOMKEH NpeBbIaTh TPEX YACoB.



HaHeceHue HabpbLI3roeToHa

3.17. MNpwn Habpbi3re 6GeToHa crnegyeT npegycmaTpuBaTth ABa aTana:

NVKBMAALMS HEPOBHOCTEN KOHTYpa (3anonHeHue yrinybneHnii) n HaHeceH1e BbipaBHUBAIOLLETO CrOS;

dopMMpoBaHME HECYLLEN KOHCTPYKLNN.

HecyLiasa KOHCTPYKUUSA BPEMEHHOW KPenu BbINOMHAETCS, Kak MPaBuio, B OAMH CITON, a MOCTOSIHHOW Kpenw -
B ABa u bonee.

3.18. Kaxxagbli mocneayrowmin crno Habpbi3arbeToHa HaHOCUTCS Nocre NpModpeTeHNs NpeablayLWmnm Cloem
nNpo4YHOCTN He MmeHee 1 MIMa (10 krc/cm2), T.e. yepes 12 4, Npu NCnonb3oBaHUN J06aBOK-yCKOpUTEnen - Yepes 4 u.

3.19. Habpbi3rbeToH cnegyetr HaHOCUTL noniocamu pasmepoM 1 x 3 M B HanpaBrneHuM CHU3Y BBEPX B
npegenax 6rnoka 6eToHNPOBaHUS.

3.20. PaccTosHmne mexgy ConmnoM MaTepuanbHOro LWaHra v 3akpennsemMon NOBEPXHOCTbIO AOIMKHO ObiTbh
B npegenax ot 1,0 go 1,2 m. ®aken cTpyn HabpblarbeToHa AOMMKEH OblTb HaNpaBneH K NOBEPXHOCTU BbIpaboTku
nog yrnom ot 75 po 90°.

3.21. [llpun perynupoBaHMM BOAbl 3aTBOPEHWS B MpoLecce HaHeCeHus MOKpbITUA  cnefnyet
PYyKOBOACTBOBATLCA CrieayoLuMm NONOXKEHNSMN:

Oeneckbin UBET hakena, MbiieHNe matepuana, Cyxue MNATHa Ha MOBEPXHOCTU MOKPbITUS, MOBbILUEHHbIV
"oTcKOK" MaTepuana CBMAETENbLCTBYET O HejoCcTaTKe BOAbI;

Kanex Co cpe3a conna, OnfblB HAHECEHHOTO MaTtepuvarna, obpyLleHe MOKPbITUS YKasbliBaloT Ha U30bITOK
BOAbI;

ryCTOKOPWUYHEBBLIV LBET hakena, XMPHO MAaCISIHUCTBIN LBET CBEXEHAHECEHHOro MOKPbITUSi COOTBETCTBYET
MakcvmanbHOW 4O3NPOBKE BOAbI.

3.22. MNpu BnaxHocTn Bo3gyxa B TyHHene MeHee 80% B TedeHMe MepBbiX 7 CYTOK NOCne HaHeCceHusi
MOKPbLITUA CnegyeT YBNaXHATb NOBEPXHOCTb HABPbLI3rGETOHHOIO MOKPbLITUS HE PEXE OOQHOMO pas3a B CMEHY.

4. KoHTponb Ka4yecTBa Kpenu

4.1. [Ina npoBepkn KayecTBa YCTaHOBIIEHHOM Kpenn M KOPPEKTMPOBKU TEXHOMOMMW KPEMeXHbIX paboT
cnegyeT npegycmatpuBaTb MeponpusTvs, obecneynBatoime BXOOHOW, ONEPaLMOHHBIA 1 MPUEMOYHBIN KOHTPOIb,
cornacHo TpeboBaHuamM CHul1 3.01.01-85, CHuI I1I-15-76 n CHwuI1 111-44-76.

4.2. BxogHOW KOHTPOMb KOHCTPYKUUA U MaTepuarnoB, MPUMEHSIEMbIX [S1 KpenneHus BbipaboToK,
OCYLLECTBIISAETCS OpraHun3aLmen, BeiNoNHALLWEN paboTkl No ee BO3BEOEHMIO.

4.3. NpuemMoyHbIN 1 onepaumMOHHbIA KOHTPOMb AOIPKHA BbIMOMHATL CTPOUTENbHAsS opraHmnsauns n cnyxba
aBTOPCKOro KOHTpoNs B 06beme, ykazaHHOM B Tabn. 2.

4.4. OnepauunoHHbIA KOHTPOMb 3a COCTOSHMEM Kpenw, BKNYalwmnin HabnogeHusa 3a aedopmaumsamu
KOHTypa BbIpabOoTKM Ha NPOMAEHHBLIX yYacTKax, AOMKEH OCYLLECTBNSATLCA B COOTBETCTBUM C TpeboBaHusmn BCH
49-86/MuHaHepro CCCP.

Mapkwengepckue HabniogeHus 3a gedopMauusMy criegyeT BbIMOSMHSATL METOAOM FeOMeTPUYECKOro
HUBENWPOBAHUSI U CTBOPHBLIX WU3MEPEHWA OT 3HAKOB MOA3EMHOW MONUrOHOMETpuW. B nepBbIl MecdAl nocne
packpbITUS BbIpaboTKN N3MepeHus cregyeT Npon3BoavMTb OOUH pa3 B 1-2 cyTok, a B NOCneayLwem - oavH pas B
MecsL 40 MOMEHTa cTabunmnsaumnm NoaBuKek.

4.5. lMpnemMoyHbln 1 onepaumoHHbIM KOHTpPOMb No n. 4.3 cnefyeT BbINOMAHATE B COOTBETCTBUMM C
TpeboBaHuamu FOCT 18105.2-80 1 06A3aTENBHOIO NPUNOXKeHUs 6.

5. TexHuka be3onacHocTu

5.1. lMpwn BO3BeOeHUN Kpenu M3 aHKepoB W HabpbiarbeToHa cnepyeT cobnogatb TpeboBaHus "lMpaBun
©e3onacHOCTM Npy CTPOUTENBCTBE MOA3EMHbIX MMOPOTEXHMYECKUX coopyxeHuin”, CHul 111-4-80 1 MHCTpykuun no
3KcnyaTauum NpuMeHsiEMbIX MaLLUH 1 MEXAHN3MOB.

5.2. B 30He BefeHusi paboT He JOIMKHO ObITb MOCTOPOHHUX, HE 3aHSATBIX KPEMNEXHbIMU paboTamu.

Tabnuua 2

KoHTpOIMpyeMH IDonycTmMoe O6BeM KOHTPOJIA MeTon KOHTpPOJA
napaMeTp OTKJIOHEHME OT
IpoeKTa




[IpoyHOCTB Tosnbko B | Tpm VCHETaHMA | PaspymeHne B
OMOHOJIMYMBAKLILETO BoJIbUIyIo Ha kaxngele 100|Boszpacte 7 CYTOK
cocTaBa IJIsl aHKEPOB |CTOPOHY YCTaHOBJIEHHEIX oBpas3uoB-KyDOOB
aHKEepOB
T'nybuHa umnypor non|+- 10 cm Kaxnent wnyp [Io MeTke Ha OypoBOM
AHKEPEI mTaHre
HanpaBJeHue mnypos [+- 10° To xe Yroiomep
OO aHKEePH
PaccTossHUE mMexnoy [+- 10 cm =-"- llabsioH
mWIIypamm
HaTaxeHue 5 xkH (0,5 Tc) |KaxnOemt aHKep IrHaMoOMe Tpude CKUM
MeTaJlJInde CKUX KJIIOY
aHKepOB
Hecymwasa cnocobrHocTs |TOJIBKO B | Tpu UCHOEITaHMA | HaTaxeHne OOMKpaTOM
aHKEpOB BoJIbUIyI0 Ha 100 |B BOBpacrTe 7 CyTOK.
CTOPOHY YCTaHOBJIEHHEIX
aHKEepOB
[IpouHOCTH To xe Tpu MCHEITaHuAa | PaspyumeHnne
HabOpH3TOEeTOHA Ha 200 M2 |obpasuoB-kKy6OB B
3aKpPeInJeHHON BO3pacTe BCTYIJIEHUS
IIOBEPXHOCTHU Kpenu B paboTy
CuemnjieHMe MNOKPHTHUA C|-"- Tpu ucnelTaumsa | OTPEIB 00pas3LOB-pPaMOK
IIOBEPXHOCTHIO Ha KaxIoM | B BO3pacrTe
BHPabOTKM XapaKTEPHOM BCTYIUJIEHMS Kpenu B
VMHXEeHEepHO-T'eo— |paboTy
JIOTUYECKOM
ydgacTke
TomnmmHa nOkpeTUA [10% Tpu 3amMepa Ha|Masgxku MAM LYIIB
HaOpH3TOETOHA 100 M2 DOKPHITUSA
Hanmnume HeoOoOpaHHHX |10% oT |Kaxmoelr yyacTok |Bu3syallbHO
KYyCKOB rnoponel ¥ |miomany 6Joka
3amBJIEHHHX, e TOHMPOBAHUSA
3aTrpA3HEHHEIX
IIOBEPXHOCTEMN

5.3. CneagyeT npyHMMaTb 3KCTPEHHbIE MEpbl MO YCUINEHUIO Kpenu Mpu NosiBNIEHNN CneayroLmx NpusHakos
OMacHOro COCTOSAHMS 3aKPEMIEHHON BbIpaboTKM:

NnoTpeckmBaHMe Nopodbl B KPOBME BbipabOoTKM, OTCNanBaHue NoKpbITUS HA NPOMAEHHbIX yYacTKax;

pacKpbITMe TPeLUMH B MOKPLITUSX, 3HAYUTENbHbIE BbiBanbl FPyHTa MEXAy aHKepamu;

3BYKOBbIE LLENYKM B 3aMKax MeTanIM4yecknx aHkepos;

npoBMCaHWe 3alLUMTHON CETKM Mexay aHkepamu 6onee 0,3 m.

5.4. Ha yu4acTkax, He 3aKkpenneHHbIX aHkepamu, HaHeceHne HabpbI3rbeToHa criegyeT BbIMOMHATb
ONCTaHUMOHHO C NMOMOLLbIO aBTOCOMSOBLLMKOB.

5.5. Paboune, BeayLme HabpbI3rbeTOHHbIE PaboTbl, AOMKHbI OblTb CHAabXeHbI 3aLLMTHON OAEXA0M, O4YKaMU
(mackamu) n pecnmpatopamu.

MpunoxeHwne 1
PekomeHayemoe

OnpepeneHvne ycrnoBui yCTOMYMBOCTU NMOA3EMHON BbIPaboTKM

1. Mpepnocbinku pacyerta

lMpegnonaraercs, 4YTO 3aBMCMMOCTU MexQy napameTpaMu, OnpemensolyMn YyCTOMYMBOCTE BbIpaboTku,
COOTBETCTBYIOT AMMNMPUYECKUM JAHHBIM, MOMIOXXEHHBIM B OCHOBY reOMEXaHU4eCKoW Knaccudurkaumm ropHbix nopog
no cucteme RMR. Mcxoas n3 nonoXeHnn aTon Kraccudumkaumm, BKYaa rpadouku 3aBUCUMOCTU YCTONYMBOCTH
nponeta He3aerI'IJ'IeHHOI7I BblpaGOTKVI OT BpeMeHN N Ka4eCTBa nopoabl, BpeM4a Tay, B Ted4eHNe KOTOPOro coxpaHdaeTt



YCTONYMBOCTb BblpaboTka nponetoMm B, anuHon L B nopogax ¢ mapameTpoMm kadectBa Q, onpegensercs no
dopmyne:

m 2,1-m
Tay = F (1,2/L) x (1,2/B) ’ (1)
0
roe: F umm - QyHKUMM Q:
0
-3
F = exp{0,29(Q - 20)[1-(Q - 20)2,2 x 10 1}, (2)
0
m=2 - 3 exp(-55/Q). (3)

MapameTp kavectBa Q onpegensetca no Tabn. 1. Ha paHHMX cTagusx MpoekTUpoBaHus Ans
OPWEHTUPOBOYHOM OLIEHKM 3HaYeHuUn Q gonyckaeTcst MCnosb3oBaTb OPMYIbI:
npu E  >= 16000 xr/cM2 u 100 >= Q >= 48

M
-3
Q = 0,5K (100 + E x 10 ), (4)
M
roe: K - kosddbuumenT, paBHEM 0,9 mpu BEICOKOM KauecTBe OYPOB3PHBHEX padoT
n 0,8 - mpu cpenmHeMm;
E - MonyJsip medopMaumMm MacCuBa IIOPOIE, KI'C/CM2.
M
Ta6bnuua 1
KHGCCM(*WIKaLIMOHHaH OLUEeHKa UHXXeHepHO-reosiormn4eCcKunx yCHOBVIﬁ
[ I
1
[TapameTp | XapakTepucTuka IIapamMeTpa
| OueHka B OaJjjax
I I I
|
I 1
OBBOOHEHHOCTD | CusibHEIE BOIONPUTOKM |O©BonHeHHmﬁ MacCUuB | YBJIaXHEHHE MaCCHUB
Cyxol MaccCuB |
Maccusa | | |
| 0 | 4 | 7
10 |
| | |
I I I T
| |
I 1
| TpeIlLMHOBaTOCTb | rI[.J'H/[HHbIe y OTKPEITEIE | HJ’H/IHHI:IG y OTKPEITEIE | OTKpI:ITI:Ie | OTKprTbIe
MMPUHOM | 3aKpPEITHE |
|MaCCMBa mMpMHOM OoJsblle 5 MM |mmpMHoﬁ 1-5 MM wmim |manHoﬁ MeHbme|MeHbme 1
MM, CTeHKMl CTEHKU
| WM 3allOJIHEHHHE |3anonHeHHme rnMHKoﬁ| 1 MM, CTeHKHU
TBepIble, | TBepIbLe, |
TJIMHKOM TPEeHUS |TpeHMH, nnm MMewTCH| MATKME, |HOBerHOCTb

CJierkKa | IIOBEPXHOCTDb



mepoxoBaras |

25 |

|3epKana. CKOJIBXEeHIMA | IIOBEPXHOCTDBb |

OuYeHb |

| mepoxosaras

0

| | CJierka |

6 mepoxoBaTas | 20

|
|PaCCTOHHMe

300
|Mexny
I
TpemurHaMy, CM |
30 |

| MeHblle 5 cMm

tonpme 300 |

| 5-30 | 30-100 | 100 -

| 10 | 20 25

I
MonmyJib |

MeHblIe 6 |
TPEMVMHOBATOCTU |

20
II

Bonpme 60

MaccuBa | 3

25-12 |

!
|HpquOCTb

100-200 |
|HeHapymeHHoro |

Bospme 200 |

|rpyHTa Ha|
12 | 15
OOHOOCHOEe |

cxaTtue, Mlla |

25-50

I
HanpasiyiieHune

Jlinboe |
NIPOXOIOKM

BEHIPAOOTKIU
OTHOCUTEJIBHO

HaIrjlaCTOBaAaHMUA

1
| I[lo napmeHu©O

|BerCT NIPOCTUPAHNIO | [Io mpoCTUPaHUIO

| [lpoTwB

IIajeHmA |

|yron rnameHms

|
| 45-90 |

45 | 0-20 |

|nnaCTa OCHOBHOM

CUCTEeMH, Tpam. |

-10 |

(@}
|
N

20-45

| 45-90 | 20-45 | 45-90 |

-12 -5




npu E_m < 16000 krc/cm2 n 48 > Q >= 20

-3
Q=10 K [1 + 4 1g(E x 10 )I]. (5)
M

Mpu OTCYTCTBMM [OOCTOBEPHBLIX pacyeTHbIX 3HadYeHuin E_M ponyckaetcss onpegenste Q wcxogs wa
KoahhuLmMeHTa KpenocTy nopoabl B maccmee f_m,
npuf m>=2

Q =5,4 K(f + 9). (6)
M

Bpems Tay mcuncnseTcss oT MOMeHTa BCKPbITUSA 3ab0s 4O MOMeEHTa MoTepu YCTOMYMBOCTM BbIpaboTku B
TOM Xe cedeHun nocrne yganenunsi 3abos Ha pacctosHue L. MNpu gnvHe 3axogkum |_3 310 BpemMsa cknagbiBaeTcs w3
NPOOOIHKNTENBHOCTM MPOXOAKN y4YacTKoB pa3mepoM B nnaHe B x |_3 u B x (L - |_3). MNpwu ckopoctn npoxogkn V
yyacTka anvHom L, Bpemsa Tay coctaensiet L/V.

Ecnn kpenb cTaBaT BNMOTHYIO K 320010, TO BpeMs BCTYMNNEHNs Kpenu B paboTy AOMKHO ObiTb He GonbLue
BpemeHu (L - |_3)/V, a B yacTHOM cny4ae, korga kpenb cpady BcTynaet B paboty L=1 3 u tay =1 _3/V.

Bo Bcex cnyyasix He3akpenreHHbI y4acToK TyHHenst pa3amepoM B x L gormkeH coxpaHaTb YCTONYMBOCTL B
TeyeHue Lmkna. Bo3amoxHble OTKNOHEHW LIMKNa OT ero CcpeaHux 3HayYeHun crieqyeT yuuTbiBaTb KO3(hPULMEHTOM
HepaBHOMEPHOCTHU.

2. Anroputm pacueTa

1. OnpegenexHne Q no 1abn. 1 unmn Npy COOTBETCTBYIOLLMX YCNOBUSAX No dhopmynam (4-6).

2. OnpegeneHune m no dopmyne (3).
3. MNMposepka 4ONyCTUMOCTU pacKpbITUsS BbIPpabOTKM Ha MNOSHbLIN NPONeT:

B <= B =1,2 exp [2 (2,1 - m)]. (7)
Kp

B cnyyae HeBbINONMHEHUs1 HepaBeHCTBA crieayeT npeayCMOTPeTb MO3TarnHoe packpbiTUe BbIpaboTku C
HanbonbLWMM NPONEeToM, YAOBNETBOPSIOLLMM YCNOBUIO (7).
4. OnpegeneHune Tay 1 L ucxogsa us ypasHenus (1):

m 2,1-m 1/ (1+m)

ray = [F (1,2/V) x (1,2/B) ] ; (8)
0

L = Tay V. (9)
5. MNpoBepka COBMECTMMOCTM 3Ha4YeHnn B n L:

2,1/m
L/B < (B /B) . (10)
Kp

Mpwn HeBbinonHeHumn ycnoeusa (10) cneagyeT npuHAThL L Tak, 4Ttobbl yOOBNEeTBOpUTL emy. B cBA3n ¢ aTum
cnenyet U3MEHUTb Tay cornacHo (9).

6. OnpegeneHne AnvHbI 3aX0OKW.

lMpy BO3MOXHOCTM BapbMpPOBaHWS BPEMEHW Tay_pK BCTyNfeHus Kpenu B paboTy AnuvHYy 3axogku
NPYHUMAaIOT UCXOAS M3 pacyeTa Lukna o cobnogeHnem ycrnoBus:

L/1 =N (N - Lejioe UucJIO) (11)

npv aToM

Tay <= (L - 1 )/V. (12)



PK 3
|-|pl/| 3ajJaHHOM Ul BapbnpyemMoM B Y3KOM Onana3oHe Tay_pK AJIMHY 3aXOOKU onpeaendrT Mno cbopmyne:

1 =1L - Tay V. (13)
3 pPK

3. MNpumepsbl pacyeTa
Mpumep 1. VcxogHble gaHHbIe: nponeT BblpaboTkm B = 6 M; KOahdnUMEHT KkpenocTn Nopoabl B Maccuee
f m = 2; ckopoctb npoxogku V = 0,13 M/y; kayecTBO BypoB3pbIBHbIX paboT cpeaHee - K = 0,8; kpenb BCTynaeT B

paboTy Yepe3 O4HM CYTKM NOCIEe YCTAHOBKK - Tay _pK = 24 u,
1. Onpegenexve Q no dopmyne (6):

Q=5,4 x0,8(2 + 9) = 47.

2. Onpegenexre m no copmyne (3):
m= 2 - 3 exp (-55/47) = 1,07.

3. lNpoBepka AONYCTUMOCTM packpbITMs BbIpabOTKM Ha NOMHbINA NPONeT no ycnosuio (7):
6 <= 1,2 exp [2(2,1 - 1,07)] = 9,4 (m).

4. OnpepgeneHune Tay no dopmyre (8):

-3
F = exp {0,29(47-20)[1-(47 - 20)2,2 x 10 1} = 1579,55
0

1,07 2,1-1,07 1/(1+1,07)
Tay = [1579,55(1,2/0,13) x (1,2/6) ] = 49,7 (u)

n L no dopmyse (9):
L =49,7 x 0,13 = 6,5 (M).
5. NpoBepka coBMeCTUMOCTU 3HadYeHunn B u L no ycnosuio (10):

2,1/1,07
6,5/6 < (9,4/6)

1,08 < 2,41.

6. Onpegenexve anuHel 3axonky no dopmyne (13):

l1=¢6,5-24x0,13 = 3,38 (M).
3

W3 ycnosusa (11) npuHnmaem |_3 = 3,25 m v BbInonHsem npoBepky no dopmyrne (12):

24 <= (6,5 - 3,25)/0,13

25 (u).

Mpumep 2. VcxogHble gaHHble: nporneT BeipaboTtkn B = 10 m, moaynb gedopmaunm maccusa nopogsl E_m
= 40 x 10(3); ka4ecTBO BYpOB3pPbLIBHLIX paboT cpeaHee - K = 0,8; kpenb BCTynaeT B paboTy Yepes Tpoe CyTOK nocne
YCTaHOBKW - Tay_pPK = 72 u.

1. Onpegenexve Q no dopmyne (4):

Q=20,5x0,8(100 + 40) = 56.

2. Onpegenexve m no copmyne (3):



m=2 - 3 exp(-55/56) = 0,88.
3. MNpoBepka JONYCTUMOCTM packpbITUS BbIpabOTKM Ha NOMHbIN NPoneT no ycnosuio (7):
10 <= 1,2 expl[2,0(2,1 - 1,88)] = 13,8 (m).
4. OnpegeneHune Tay no doopmyrne (8):
-3

F = exp{0,29(56 - 20)[1 - (56 - 20)2,2 x 10 1} = 14960,2
0

0,88 2,1-0,88 1/(1 + 0,88)
ray = [14960,2(1,2/0,1) x (1,2/10) ] = 134,5 (u)

n L - no dopmysie (9):
L = 134,5 x 0,1 = 13,4 (m).
5. MNpoeepka coBMecTUMOCTK 3Ha4eHnn B n L no ycnosuio (10):

2,1/0,88
13,4/10 < (13,8/10)

1,34 < 2,16.

6. OnpegeneHve AnunHbl 3axoaku no dopmyne (13):

1 =13,4 - 72 x 0,1 = 6,2 (™).
3

N3 ycnosusa (11) ¢ y4eToM TEXHONOrMYECKMX BO3MOXHOCTeN BypoBoro o6opyaoBaHusi npuHumaem I_3 = 4
M W BbINonHsiemM nposepky no dopmyne (12):

72 <= (13,4 - 4)/0,1 = 94 (u).

Mpumep 3. NcxoaHble gaHHble: NponeT BblpaboTkm B = 15 M, koaddULMEHT KpenocTu nopodbl B Maccmee
f M = 5; ckopocTb npoxogku V = 0,1 m/4; kadyecTBO OypoB3pbiBHLIX paboT cpegHee - K = 0,8; kpenb BCTynaeT B
paboTy Yepes Tpoe CyTOK - Tay_pK = 72 u.

1. Onpegenexne Q no dopmyne (6):
Q=5,4 x0,8(5+ 9) = 60.
2. OnpegeneHune m no dopmyne (3):
m=2 - 3 exp(-55/60) = 60
3. lNpoBepka JONYCTUMOCTM pacKpbITUS BbIpabOTKM Ha NOMHbIN NPONeT No ycnosuio (7):
15 <= 1,2 expl[2(2,1 - 0,8)] = 16,2 (Mm).

4. OnpegeneHune Tay no doopmyrne (8):

-3
F = exp{0,29(60 - 20)[1 - (60 - 20)2,2 x 10 1} = 39308,6
0

0,80 2,1-0,80 1/(1 + 0,80)
Tay = [39308,6(1,2/0,1) x (1,2/15) ] = 173,8 (u)



n L no dopmysne (9):

L =173,8 x 0,1 = 17,4 (M)
5. MNpoeepka coBMecTUMOCTK 3Ha4eHnn B n L no ycnosuio (10):

2,1/0,8
17,4/15 < (16,2/15)

1,16 < 1,22

6. OnpegenexHve AnnHbl 3axoaku no dopmyne (13):

1 =17,4 - 72 x 0,1 = 10,2 (m).
3

N3 ycnosus (11) ¢ y4eTOM TEXHOMNOMMYECKUX BO3MOXHOCTeN BypoBoro obopyaosaHus npuHumaem |_3 = 3,5
M 1 BbIMNOMHAEM NpoBepkKy no dopmyne (12):

72 <= (17,4 - 3,5)/0,1 = 139 (u)

MpunoxeHwue 2
PekomeHayemoe

MeToamka nogb6opa coctaBa MefiKo3epHUCTOro
6eTOHa AN OMOHONMYMBAHUSA aHKEPOB

CoctaB [Ons OMOHOMMYMBAHUSA aHKEPOB MNOAOMpPaETCA pPacyeTHO-3KCNEPUMEHTaNbHbIM METOAOM B
cnegyoLlem nopsigke.

1. PaccuntbiBalOT BOAOLEMEHTHOE OTHoLweHne (B/Ll), HeobxoaMmoe ANs MNonyyYeHust MenKo3epHUCTOro
©eToHa 3a4aHHON NPOYHOCTM Mo chopmyrne:

AR
11
B/I = ' (1)
1,04 (R + 0,8AR )
28 1
roe A - KO®0IMLUIMEHT, YyUMTHBAKIMY KAadeCTBO COCTAaBJISOIMX . s PAOOBBIX
cocraBagommx A = 0,65;
R - AaKTMBHOCTBL LeMeHTa, Mlla;
11
R — IPOYHOCTHL MEJIKO3EPHUCTOTO DOeTOHa Ha CcxaTue B Bo3pacTe 28 CYTOK,
28 Mlla;
1,04 - xosbdéuument, YUMTEIB AWM obBeM BOBJIEUEHHOT'O
BO3IOyXa.

2. Mo rpaduky (CM. pUCYHOK) ycTaHaBnmMBaroT cooTHoweHne n = [1/L, mexagy cogepxxaHnem necka (M) n
uemeHTom (L) npm B/, pacuntanHbiM no chopmyne (1), npyn KOTopbix obecnednBaeTcsl 3agaHHasi NOABUXKHOCTb
MENKO3epHUCTOro 6eToHa.

3. PaccunTtbiBaloT pacxo LuemeHTa no opmyne:

960

1 I

roe po n po — IIJIOTHOCTB COOTBETCTBEHHO IIeCKa M LEeMEeHTa, KT/,



IT I1
4. PacunTblBalOT pacxof rnecka no gopmyrne:
I =nx I, xT (3)

5. PaccunTtbiBaloT pacxog Bodpl No hopmyne:

}

15

S

Togammmocmas, cm
>

? . -
G35 G40 045 ase
BogOUEMENTHOE OTHOWENHE [ 8 Y4

CooTHOmMEHMA Mempy ueMeHTOM () = meckom (I),
00eCHeYREaDIAe SANAHAYD HONEAXHOCTE IEMOHTHOTO
pacTBOpE B MBAROSODHRCTOI'O GGTOHA, B BARMCEMOCTH
0T BOAOLEMEHTHOr'Q OTHOWEHEA (B/L)

I I
B = 960 - - , KD (4)
po po
1 ut

"CooTHoweHusa mexagy uemeHTom (L]) n neckom (M), obecneunBatoine 3agaHHy NOABUXHOCTb LEMEHTHOIO
pacTBopa U MeNKo3epHUCTOro 6eToHa, B 3aBUCHMOCTU OT BOAOLIEMEHTHOIO oTHoLeHUs (B/LL)"

6. Ha npobHbix 3amecax npoBepsieT MNOABMXHOCTb MENKOo3epHUCToro 6eTtoHa M npu HeobxoaMMOoCTU
KOPPEKTUPYIOT pacyeTHbI COCTaB, Hanpumep, W3MEHSI pacxod LeMeHTa W BoAabl unv BBoas [o6aBku
nnactudukatopbl (Tabn. 1). Mo obbemMHOW Macce OETOHHOW CMECU YCTaHaBNMBAKOT OKOHYATENbHLIA Pacxof
KOMMOHeHTOB Ha 1 M3.

7. lNo pesynbTaTaM MUCNbITAHWIA KOHTPOSbHBIX 06pa3LoB Ha cxaTue (06pasLbl-KyObl paamepoM 7 X 7 X 7 cM)
onpefensitoT NPoYHOCTb 6eToHa. [Ans NoBbIWEHUSA NPOYHOCTU GETOHA B paHHEM BO3pacTe OOMOSTHUTENbHO BBOAAT



nobasku yckoputenu TBepaeHusa (1abn. 2). Ana OpueHTUPOBOYHOM OLIEHKU MPOYHOCTU MCMONb3YIOTCS AaHHble

Tabn. 3.
BnusHne go6aBok nnactugpukaTopos
IobaBka JosupoBKa CHMXeHMre [IoBHIIEHME NPOYHOCTM OeTOHa Ha
no®aBKU pacxona cxaTye IO CPpaBHEHMI C
CyXOTO BOIBI, % cocTraBamu ez moBaBOK B
BelmecTBa OT BO3pacre (cyT.), %
MaCCHl
LmeMeHTa, % 3 28
Cc-3 0,5 17 16 20
0,7 19 20 22
1,0 22 25 25
JICT mnm CIB 0,2 12 10 2
0,3 14 12 5
0,4 16 15 10
0,5 18 20 10
BnusHmne no6aBok yckoputenen TBepaeHus
IJobaBka Ho3MpoBKa [IoBHIIEHVME NPOYHOCTM OeTOHa Ha CcXaTue IO
nobaBKU CPaBHEHMIO C cocTasaMu 0Oe3 mofaBOkK B BO3pacTe
CyXOTO (cyT.),%
BelecTBa OT
MaCCHI 1 2 3 7 28
HeMeHTa, %
CaCl2 1-2 35 65 50 20 10
NaCl 1-2 30 40 30 10 5
Na2S04 1-2 40 40 30 10 5
NaNO3 WIn 2-3 20 20 25 5 0
Ca (NO3) 2

OpMeHTMpOBO‘-IHbIe 3Ha4YeHuUA NPo4YHOCTU UEMEHTHOro
pacTBopa U MenkKo3epHUCToro 6eToHa

Ta6bnuua 1

Tabnuua 2

Tabnuua 3



N CoorHomeHMre | BogouemeHTHOE [[[POYHOCTE Ha cxaTme OT R 28 cocrara
indnt mecka u OTHOIIEHNE n. 1 B BospacTe (CcyT.),%
LLeMeHTa B/1
0,5 1 2 3 28
HeMeHTHEE pPaCTBOPH
1 O:I = 1:0 0,35 13 28 43 55 100
2 TO Xe 0,40 10 25 38 48 85
3 ="- 0,50 9 19 30 36 65
MenKO3epHUCTEHE OeTOHE
4 o:om=1:0,5 0,35 11 24 33 44 80
5 TO Xe 0,40 9 23 31 40 78
6 ="- 0,50 8 17 28 33 60
7 O:I = 1:1 0,35 10 20 28 38 68
8 TO Xe 0,40 8 20 27 35 56
9 ="- 0,50 7 15 23 - -
MenkoszepHUCTEEe OeTOHH C nobaskol CIB
0,5% oT Macce LeMeHTa
10 (g:o = 1:1 0,35 7 15 22 30 52
11 [To xe 0,40 - - - - 48
12 [-"- 0,50 - - - - 40
CocTaBbl HA OCHOBE CUHTETUYECKUX CMO AnsA 3aKpenyfieHUs aHKkepoB
HanmvmeHOBaHME ComepxaHye KOMIIOHEHTOB, MAaCCOBBIE YacCTM B COCTaBax
COCTaBJIALIMX
1 2 3 4 5 6
Onmunrosdmupoxpm— 100 - - - - -
JaT Mapku MI'®-9
(TY
6-01-450-70)
CmoJia - 100 100 - - -
nonmadmupHasa
HeHaCHIeHHas
MapKu
[IH-609-21M (OCT
6-05-431-78)
CmoJia - - - 100 - -
nonmsdmupHasa
HEeHaCHIeHHas
MapKu
[IH-609-22M (TV
6-05-1306-74)
[Tonmumep MapKu - - - - 100 100
"Crek" (TY 88
YCCP

MpunoxeHune 3
CnpaBo4Hoe



193.004-77)

[lepekuchb
BeHzoMIIa B
ombyTundranarTe,
50% mnacra (TVY
6-01-465-75)

[lepexucshb
MEeTUIDTUIIKETOHA
(TY 01-465-80)

[TonmMa TUIIEeHIIOI—
aMMH (TY
6-02-594-70)

IrMe TUJIaHUIIMH
(I'OCT 2163-71)

Hedrenart
kobasibTa (TY
6-05-1075-76)

TpuoyMe TuIaMmu—
HOMeTUIIGEeHOJ
0,5 + 10%
pacTeop (TY
6-09-4136-75)

10-15

CymnedaT Bapusa
(T'OCT 11380-74)

30-80

30-80

OkKMCBb KaJibLUMsa
fes3BOOHAA

100-250

Aspocusn A-175

3-10

[lecok KBapLlEBLI

10-150

10-150

TI'mnic
CTPOMTEJIbHEIN

100-250

20-150

[Jo6aBka yckopuTesnb cxBaTbiBaHUS HabpbI3roeToHa

MpunoxeHwue 4
CnpaBo4Hoe

[obaBkon yckopuTenem cxsBaTblBaHUS HabpbI3rbeToHa CryXWT aspaumoHHas Nbifib crieka GOKCUTOB C
N3BECTHAKOM M COAOW; yaenbHasa NOBEPXHOCTb aspaumoHHoM nbinun - 2500-3000 cm2/r. OCHOBHBLIM KOMMOHEHTOM
nobaBku ABNSeTCa coeanHeHe antoMmnHaToOB U (heppuUToOB HaTpUA:

Na203, Al203, Na20, Fe203

MMHepaﬂOFMHeCKMPI cocTaB [o0aBKu:

antoMUHaThl U PeppuUTbl HATPUS - He MeHee 65%);
OBYXKanbLMeBbIN cenukaTt 1 gpyrue npumecu - He 6onee 30%;

cogepxaHue okncnos: Al203 - 29-32%, Fe203 - He 6onee 11%

Na20 - 23-30%, SiO - He 6onee 11%, CaO - He 6onee 20%.
[loGaBky BBOOAT B COCTaB HabpbI3rbeToHa ¢ BOAOM 3aTBopeHust B Buae cycneHsmm 7-10% KoHueHTpaumm.
[loGaBka obecneunBaeT cxBaTbiBaHWe HabpblidroeToHa B TeveHne 10-15 muH. MNpoyvHocTb 6eToHa Yepes 1 4 nocne
3aTBOpeHuna coctaenset 0,4-0,6 Mla.



MeToauka nogbopa coctaBa HabpbI3roeToHa

MpunoxeHwue 5
PekomeHayemoe

CocraB HabpblarbeToHa noabupaeTcs B [OBa 9Tana: aKCNepuMeHTanbHoe onpeaeneHne uanyeckunx

CBOWCTB LileMEHTa 1 COCTaBMNSAOLNX U pacyeT cocTaBa Ha6pb|3r6eTOHa.

YcnoBHoe 0603HaYeHne U UCXoaHble pacyeTHble 3aBUCUMOCTU

I - pacxom uemeHTa, T/M3;
I - pacxonm necka, T/M3;
1 - pacxonm mebHa, T/M3;
3 - pacxon MHEPTHHIX 3anojiHuTejer, T/m3; 3 = [0 + I
B/ — BOIOLIEMEHTHOE OTHOUIEeHUE;
HT - HOpMaJlbHad TITyCTOTa LEeMEeHTHOT'O TecTa; onpenejydeTcsa IO
11 T'OCT 310.3-76;
)
HT - HOpMaJibHas I'yCTOTa lLIEMEeHTHOI'O TecTa C JoBaBKOM
11 J1acTudMKaTOPOB,; OINPelesyiseTCsa BKCIEPUMMEHTAaJIbHO;
PO , PO , PO - IUJIOTHOCTM COOTBETCTBEHHO LIeMeHTa, necka u mebHsa, T/M3;
1 I iig onpenendamTca — njsg necka no I'OCT 8735-75, nma wmebHS 1o
T'OCT 8269-76 m mna uemeHTa no I'OCT 310.1-76;
po - IJIOTHOCTHL BOmOBEI, T/M3;
B
ansda - eCTeCTBEHHAs BJIAXHOCTDH Iecka, OTHOCUTEJIbHEIE eIMHMLIE;
o onpenensercs no I'OCT 8735-75;
ansda - ecTeCcTBeHHAasd BJIQXHOCTL WeOHs, OTHOCHUTEJIbHEE eIMHMULIE;
il onpemnensercsa no I'OCT 8269-76;
anbbda - BOIONOTPEeOHOCTHL 3aloJIHUTEJIA, OTHOCUTEJIbHHE € OMHWLIEL;
3 npuHmuMaeTcsa B npexmejax ot 0,060 mo 0,07;
TaMMa - oOBeMHas HAaCHIHaS Macca IleCKa C e€CTEeCTBEHHOM BJIaXHOCTHIO,
B T/M3; omnpenendgeTcsd SKCIEPUMEHTAJILHO;
TaMMa - obbeMHas HaCHIIHAs Macca LIEMEHTHO-TIeCuaHo cmecu, T/M3;
LI onpenesigeTCcsa B3KCIEePUMMEHTAJIbHO;
Po - MJIOTHOCTBL MHEPTHOTO 3aloJIHUTesda, T/M3; omnpenesdgeTrcs 10
3 bopmyie:
po + n po
I jais
po = (1)
3 1 +n
Troe n - OTHOIEHME MacCCH mebOHS K MacCe IIeCKa B HAOPHI3TOETOHHOM IIOKPHITUN;
oJig MaTepMalya, HaHEeCEHHOTO Ha CcBoxn Bepaborkm n = 0,3, TO Xe Ha
creny h = 0,4;
P - comepxaHMe 1mJjacTtuouumpymomer nobaBkM B < HaOpeI3TOeTOHA, NPOLEHT
CyxXOT'O BelleCTBa OT MacCCH lLIEMEHTAa;
r - OTHOUIEHME pacxola MHEPTHOI'O BalOoJIHUTEJId K pacxondy LEeMeHTHOIO

TeCcTa HOPMAaJIbHOM I'yCTOTH; [IPMHMMAETCs IJiS MaTepuala, HAHECEHHOTO
Ha CcBoOX& BHpaboTku B npenejiax or 1,45 mo 1,55, TO Xe Ha CTeHY

- or 1,85 mo 1,95;

r - OTHOIEeHMe pacxoma 3aloJIHUTEeJII K pacxoldy LeMeHTa.
1 OnpemesigeTcsa: OJiS COCTaBOB HabOpe3TrbeToHa 0e3 mobBaBok IO dopmyJie:
r =1r (1 + HT') (2)

1 1



ans coctaBoB ¢ AobaBkamu nnactudukaTopamm no popmyne:

1
r = r(l + HI' ) (3)
1 1
K - KO2QPMLMEHT, XapaKTepU3yoILUM IOTepu LeMeHTa B "OTCKOK"; NPpMHMMaeTCH
1 paBHeM 1,05;
K - KO2QdMUMEHT, xXapakTepu3yluulM IoTepu Iecka B "oTckok"; IPpMHMMaeTCHa
I OJIa MaTepualjia, HAHECEHHOTO Ha CBOI BHpaboTky paBHeEM 1,20, TO Xe Ha
creny - 1,10;
K - KO20dMUMEHT, xXapakKTepusyouulM IHoTepu webHsa B "oTckok"; IPMHMMAaETCH
g OJia MaTepualjla, HAHECEHHOT'O Ha CBOI BHPaboOTkM paBHEM 1,45, TO Xxe Ha
creny - 1,30;
t - OTHOWEeHMe KOAOOULIMEeHTOBR, XapaKTepU3yolnx IIOTEpPI0 MaTepurala B
"orckok"; omnpeznensgeTcsa no dQopmyie:
K
il
n + K
K i
I
£ = (4)
K (1 + n)
11,
K - koatpmumeHT BbIXOAA LEMEHTHO-NECYAHOW CMecu nNpU EeCTeCTBEHHOM BIAXXHOCTU
onpegenseTcsa no opmyne:
K r (1 + amsda )
I 1 I
1 + X
K 1 + n
11
K = (5)
1 1 K r (1 + ansda )
I 1 I
TaMMa [ + X X ]
o ramMMa ramMMa K 1 + n
10 1B 10

1. PacuyeTHasi 4yacTb

PacuyeTt coctaBa 1 M3 HabpbI3r6eToHa B KOHCTPYKLUU

OnpenesieHye BOIOLIEMEHTHOTO OTHOUEHUS
OnpeneseHye pacxona lLieMeHTa
OmpemesieHMe pacxola BaloJIHUTEeJIen
OnpenesieHye pacxola necka U umebHd

AN (VN [N =)

1.0HpeﬂeﬂeHMeBOAOHGMGHTHONJOTHOWGHMH

necka;

BogouemeHTHOe OTHOLWeHME ans  cocTaBoB HabpbisrbeTtoHa 6e3 pgoGaBok nnacTudukaTtopos

onpegensieTca no copmyne:

B/l = HT + r anbbda, (6)
i



TO e Ans CoCTaBoB ¢ AobaBkaMu nnacTudunkaTopamm no opmyne:

I1J1
B/Il = HI' + r amnbbda, (7)
1
I1J1
roe HT omnpeneisseTcsa 0 QopMmyJie:
1
I1J1 1,5
HT = HI' x {1 - A exp [-A ( - 1)1}, (8)
1 1 1 2 P

3HauveHus koacpduumeHtoB A_1 1 A_2 npuHumatoT anst gobasok Tuna C-3:

A 1=0,23; A 2 =0,20; ana pobasok Tuna COB: A_1 =0,20;

A 2 =0,16. Ans opyrmx BUAOB NNacTUmUmMpyLLUMX 006aBOK 3TN kKO3MUUNEHTbI MOryT ObiTb NOMYyYeHbl U3
pELLEHMSA CUCTEMbI YPaBHEHWI C UCTONb30BaHMeM chopmyrbl (8) Npu pa3nuyHoM copepkaHum gobasku (P).

2. OnpepneneHne pacxoaa LieMeHTa

Pacxon uemeHTa ans coctaBoB HabpbidrbetoHa 6e3 gobaBok nnacTudukaTopoB onpegensdeTcd no
dopmyne:

1 r B -1
+ (1 + HT' ) + —] , (9)
po po 1 0

17 3

o= 20,95[

TO e Ansl COCTaBoB ¢ JobaBkamMu I'IJ'IaCTVICbVIKaTOpaMM no cbopmyne:

1 r I1J1 B -1
om=20,95 [— + —(1 + HI' ) + —] , (10)
po po 1 0
1 3

3. OnpepeneHne pacxoaa 3anonHuTenen

Pacxoq WHeEpTHbIX 3anofHuMTenem pans cocrtaBoB HabpbidrbeToHa 6e3 gob6aBok nnacTudurkaTopos
onpegenseTca no opmyrne:

3 =10 r(l + HT' ) (11)
1

TO XXe AN COCTaBoB ¢ fobaBkaMu nnactudmkaTopamu no opmyre:
I1JI

3=0I0r (1 + H ) (12)
1

4. OnpegeneHne pacxoga necka u WwebHsA

Pacxop WHepTHbIX 3anonHuTenen, OTAenbHO necka W WwebHsa, onpedensioT U3 pelleHUs CUCTEMb
cneyroLwmnx ypaBHeHUIn:



Pacuyet coctaBnstowmx Ha 1 M3 cyxon cmecu

1. OnpezesieHye pacxolla Inecka
2. OnpenmeneHue pacxona mebHdg
3. OmnpegzesieHye pacxola lieMeHTa

1. OnpepeneHue pacxoga necka

Pacxop necka onpegenstoTt no opmyrne:

K
g
1 + n
K 1 + anesda K anbda -1
I I 1, 1 1,
= [K( + ) + n ( + )] (14)
raMmMa X r X t TaMMa K po po
1 1 B I g B

2. OnpepgeneHue pacxopa WebHA

Pacxop we6Hsa onpeaensoT no popmyne:

I =nx1IIx K /K (15)
11 o

3. OnpepeneHne pacxoaa LemMeHTa

Pacxog uemeHTa onpegenstoT no goopmyne:

1
0=———7-+1 (le)

2. 3KCI'IepVI MeHTarbHasa 4acTb

OmpemesieHMe HOPMAJBHOMW T'YVCTOTH ILIEMEHTHOT'O TecTa ¢ nobaBKaMu
OnpeneneHue OOBLEMHOM HACHIIHOM MACCHE IIeCKa €CTEeCTBEeHHOM BJAXHOCTU
OnpegesieHue OOBEMHOM HACHIIHOM MAaCCH LIEMEHTHO-IIECUAHOM CMEeCHu

Onpe,qenel-me Hopmaanoﬁ rycToThbl UEMEHTHOIro TeCTa C [o6aBKkamu

HopmanbHylo ryctoTy LeMeHTHOro Tecta ¢ pgobaskamu (HI(nn)_u) onpegenstoT ananormdHo HIM_u
uemeHTHoro Tecta no NOCT 310.3-76 ¢ y4eToM cneayowmnx ocobeHHOCTeN:

NMopoLLKOBLIE [06aBKM CHavana BBOAST B LLEMEHT, 3aTEM MOJTy4YEHHYH CMECH TLAaTENbHO NepeMELLNBALOT U
3aTBOPSAOT BOLOM;

pobGaBku B BUOE CYCNEH3ui, SMyNbCUN UM pacTBopa BBOAAT C BOAOW 3aTBOpeHus. [pu 3TOM yumTbiBalOT
KONMMYeCTBO BOAbI, CoAepXKaLLleecsi B 3TUX CYCNEH3UsX, SMYNbCUSX UM pacTBopa.

Onpe.qeneHMe 06bEeMHOW HacbINMHOW MacChbl Necka eCTeCTBEHHOMN BNAaXXHOCTU



OObeEMHYIO HacbIMHYD Maccy Mecka C €eCTEeCTBEHHOW BMaXHOCTblO (ramMMma_nB) yCTaHaBnMBaKOT
aHanorm4Ho onpegeneHnto 00bEMHON HacbIMHOM Macckl necka no MOCT 8735-75.

OnpegeneHne 06 bEMHON HACbINMHOM MacChbl LLeMEHTHO-Nec4YaHoOW cMecH

MpoOy necka maccoh 5 Kr C €eCTEeCTBEHHOW BIAXXHOCTbIO MPOCEMBAOT CKBO3b CUTO C KPYrbiMu
oTBepcTMaMM gnameTpom 5 mm. MNMpoly LemeHTa maccon 3 Kr npocemBaroT Yepes cuto ¢ syenkamm 0,9 x 0,9 mm.
Mecok 1 LeMeHT CMeLLMBatOT B COOTHOLLEHMM, ONpeaeneHHOM 13 BblpaXXeHUs:

r K
1 I
/1 = X (17)
1 +n K
1

LlemeHTHO-NecyaHylo cMecb HacbinaloT C BbICOTbl 10 CM B MEpHbIN UMAWHAP eMKocTbio 11 Ao
0o6pasoBaHus Hag BEPXOM UMnmHApa koHyca. KoHyc 6e3 ynnoTHeHnss cMecn cpesatoT BPOBEHb C KpasiMu cocyaa.

O6beMHY0 HacbIMHYKD Maccy cMmecu (ramma_un) BbIYUCNAT Kak cpegHee apudMeTpuyeckoe Mo
pesynbTaTam Tpex nocnegoBaTesibHbIX UCMbITaHNA HOBbIX NPO6 cMecu ¢ ToYHOoCTL Ao 10 Kkr/mM3 no dopmyne:

g - g
2 1
TaMMa = —, (18)
111 \
roge g — Macca MEepHOTO LUMaMHOpa, KI';
1
g - Macca MepHOTO LUMIMHIpPpAa C LEeMEeHTHO-IIeCYaHOM CMeCbi, KT';
2
V - obweM MepHOTO cocynma, M3.

MpunoxeHue 6
Obs3aTtenbHoe

MeToguka onpeaneneHns cuenneHus Haspbl3r69TOHHOrO
NMOKPbITUA C NOBEPXHOCTbLIO BblpaGOTKM

CuenneHne HabOpPbLI3rOETOHHOrO MOKPLITUA C MOBEPXHOCTbIO BbIPAbOTKM ONpedenstoT Nno Tpacce
COOPYXXEHWS AN XapaKTePHbIX FOPHO-TEONOMMYECKNX YCIOBUIA. [iNs NPOBEAEHUS UCMbITaHUIA BbIGMPAKOT MIIoLaaKy
Ha cTeHe BblpaboTkn paamepomM 1 X 2 M Ha BbicoTe okomno 1,5 M oT nogowBbl. [OTOBAT Nfowaaky Kak 31o NpuHATO
npw NOArOTOBKE MOBEPXHOCTU BbIpabOTKKN ANt HAHECEHUST HAbPbI3roeToHa.

CuenneHue onpeaensaioT No pesyrfbrataM OTPbiBa KOHTPOSbHLIX 06pa3uUoB - HE MeHee Tpex 06pa3uoB Ha
KaXxabl CPOK UCMbITAaHUIW. B 3aBMCMMOCTM OT KONMYECTBa CPOKOB MUCMbITAHUIA Ha NnoLagke pasmelwsatot ot 3 4o 9
o6pasuos.

KoHTpomnbHble 00pasupbl FOTOBAT B CrieayoLLer nocneaoBaTenbHOCTY:

Nno HoOpManuM K MOBEPXHOCTU BbIpaboTkn OypaT wnypbl rybuHon 15-20 cMm, KONMWYECTBO LUMYPOB
onpegensieTca yMcrnom obpasLos;

B LUNypaXxX 3aKpennstoT CTEPXKHU-KOPOTbIWM AnameTpom 20-22 MM, Npy 3TOM ANMHA BbICTyNaloLLen Yyactu
CTEPXHS1 AOIMKHA ObITb okono 100 Mm;

Ha BbICTYNaloLLMe YacTu CTEPXKHEN Ha4eBaloT TpybuaTble KpecTooOpasHble pamMKu;

Mo MPUHATON TEXHOMOMMM Ha PamMKy HAHOCAT HabpbI3rGeTOH, 3aKpbIBaOLLMIA KPECTOBUHY pamku crioem 3-7
CM; KOHTPOJIEM TOSLLMHBI CYXXaT Masikn Ha pPamKe;

MO OKOHYaHWN HaHECEHMS1 paMKN OKOHTYPMBAIOT MO Masikam, Npopes3asi NOKPbITUE Ha BCH TOMWUHY Cros
HabpbI3roeToHa.



a)

OnpenesneHne CLEMNIeHUs HaGPH3IGETOHHOT'O MOKPHTUA C NOBEDPXHOCTHI0
BHPAOOTKA .

a pﬁ ¢ HCHONB30BAHUEM IHIpaRIMYecKoro NoMkpaTta — Tima [1A-3;

§) - ¢ MCNoNb30BAHMEM JHMHAMOMETPHYECKOTO KiK4a;

I- pamea; 2- CTEPREGHE-KODOTHN; 3~ HaGpHIrderoH; 4 — TpaBepca;
5 - rumponomkpar [IA-3; 6~ nuHamomerphyeckult kmoy; 7 - ymop-
Huil BuHT; 8 -Tafika M—20.

"YepT. OnpegeneHune cuenneHms Habpbl3rbETOHHOIO NOKPLITUS C MOBEPXHOCTLIO BbIPabOTKM"

Pamkn cnepyetr okoHTypuBatb 4depe3 40-60 MWH nocne HaHeceHus HabpbidroeToHa 6e3 pobaBok
yckoputenewn cxsaTblBaHus, n yepes3 10-20 MUH - Npu ncnonb3oBaHny 406aBOK yCKOpUTENEN.

NcnbiTaHnss npoBoAsiT B KOHTPOSbHbIE CPOKW C  MOMOLLLIO  AMHAMOMETPUYECKOrO  Knya  unm
rmgpasnuyeckoro goMmkpara tuna NA-3 (CM. pUCyHOK).

Mpu ncnonb3oBaHWM OUHAMOMETPUYECKOrO Kroya ycurnue OTpbiBa nepefarT yepes yrnopHeln 6onT, a
BENMMYMHY Harpy3kM KOHTPOMNMPYIOT MO MOKa3aHUAM WHAOMKATOPHOM ronoBku knoya. [lpy  mcnonb3oBaHum
rmagpogomMKpaTa ycunve nepefalT 4yepes TpaBepcy C PerynupoBOYHLIMU  OMOpaMu, a BENUYUHY Harpysku
KOHTPONMPYIOT MO MaHOMETPY.

BenuuuHy cuenneHus onpegensalT Kak yacTHOe OT AefeHus ycunus oTpbiBa Ha nnowagb obpasua B
MecTe OTpbIBa.
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