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MNpeaucnosue

Lenn 1 npuHuuMnbl cTaHgaptusauuu B Poccuitickon depepaumm ycTaHosneHbl deaepanbHbim
3aKOHOM OT 27 aekabpa 2002 r. N 184-d3 "O TexHMYecKoM peryanmpoBaHuMn", a npaBuaa paspaboTku -
MocTtaHoBneHnem lMpaButenbcTea Poccuinckon Pegepauum ot 19 Hoabpa 2008 r. N 858 "O nopsgke
pa3paboTKu 1 yTBEpXKAEHNA CBOAOB npasun”.

CBefeHuna o cBoae nNpasun

1. UcnonHutenn - OAO "BHUWUT um. B.E. BepeHeesa".

2. BHeceH TexHU4eCcKMM KOMUTETOM Mo cTaHaapTusaumm TK 465 "CtpouTtenscteo”.

3. [logrotoBneH K yTBep)KAeHui0 [lemapTameHTOM  apXMTEKTypbl, CTpoUTenbCcTBa W
rPafoCTPOUTENbHOMN MNOAUTUKN.

4. YtBepxaeH lMpuKkazom MuUHUCTEPCTBA pPeErnMoHanbHOro passutus Poccuitckonn deaepaumu
(MuHpervoH Poccum) oT 29 aekabpa 2011 r. N 635/18 u BBeaeH B aeictaue ¢ 1 aHeapsa 2013 r.

5. 3apeructpuposaH PenepanbHbIM areHTCTBOM MO TEXHUYECKOMY Pery/iMpoBaHUI0 U METPO/IOTUK
(PocctaHgapT). MepecmoTp CM 39.13330.2010 "CHuMIM 2.06.05-84*. NMAOTUHbI U3 TPYHTOBbIX MaTepmnanos".

NHbopmaunsa 06 M3MeHEHUAX K HACTOALLLEMY CBOAY NPaBUA NYBINKYETCA B €XKero4Ho N3gaBaemom
MHOOPMALMOHHOM YyKasaTene "HaumoHanbHble CTaHAapTbl', @ TEKCT WU3MEHEHMA M MNOMpPaBOK - B
eXXeMeCcAYHO u3gaBaemblx MHOOPMALMOHHBLIX YyKasatenax "HaumoHanbHble cTaHaapTbl". B ciayyae
nepecmoTtpa (3ameHbl) MM OTMEHbl HacTOALWEro CTaHAapTa COOTBETCTBYOLLEE yBeZOMNeHue byaer
ony6/IMKOBaHO B eXXeMeCsAYHO n3gaBaeMom MHGOPMaLMOHHOM yKasaTene "HauMoHanbHble CTaH4apTbl'".
CooTBeTcTBylOWAn MHPoOpPMaLMA, YBEAOMIEHME U TEKCTbl PAa3sMELLAOTCA TaKKe B MHPOPMALMOHHOM
cucTeme 06ULEro NOb30BaHMA - Ha opuLMaNbLHOM caitTe paspabotumka (MuHpermoH Poccumn) B cetu
UHTepHerT.

MNpumeHeHne Ha obsA3aTenbHOM ocHoBe pasgena 1 obecneumBaeT cobnwogeHue TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHUuYecKuit pernameHT o 6e3onacHOCTU 34aHUA U

coopyeHuii" (MoctaHoBneHue MNpasuTtensctea PO o1 26.12.2014 N 1521).



1. O6nacTb NpUmeHeHun

HactoAawmin cBoa, NpaBWA PacnpoOCTPAHAETCA Ha MNPOEKTUPOBAHME HOBbIX U PEKOHCTPYKUMIO
CYLLECTBYIOWMNX NAOTMH (MM HAMOPHbIX A4amb) M3 FPYHTOBbLIX MaTepUanoB (3eMAAHBIX HACbIMHbLIX W
HaMbIBHbIX, KAMEHHO-3eMAHbIX U KAMEHHO-HAaBbPOCHbIX), BXOAALLMX B COCTAaB CUCTEM PA3/IMYHbIX BUAOB
CTPOUTENLCTBA (3HEPreTUYECKoro, NMMAPO3HEPreTUYECKOro, MesIMopPaTUBHOrO).

MpY NPOEKTUPOBAHUKN NIOTUH, NpegHa3HaAYeHHbIX AN CTPOUTENbCTBA B CEMCMUYECKUX palioHaX,
Ha NPOCAZOYHbIX U HabyxaloLWMX rPYHTaX, a TaKKe Ha NAOWaLKaxX, MOABEPIKEHHbIX OMOA3HAM, CENAM U
KapcTy, HaA/NeXWUT yuuTbiBaTb [OMNOSHUTE/NbHble TpeboBaHMA, NpPeabABASEMble K CTPOUTENbCTBY
COOPYMKEHUIN B YKa3aHHbIX YCIOBUAX.

2. HopmaTuBHble CCbI/IKM

CM 23.13330.2011 "CHuMN 2.02.02-85. OcHOBaHMA rMAPOTEXHUYECKUX COOPYHKEHMIA"

CMn 58.13330.2012 "CHwuIM 33-01-2003. M'mapoTexHuyeckne coopyeHns. OCHOBHbIe NOIOXKeHUs"

FOCT 19185-73. T'napotexHmnKa. OCHOBHblE NOHATUA. TepMUHbI U oNpeaeneHns

FOCT 26263-84. IpyHTbl. MeTon nabopaTopHOro onpeaeneHus TENJONPOBOAHOCTM MeP3/biX
rPYHTOB.

MpumeyaHue. MNpu NONAb30BAHUWM HACTOAWMM CBOLOM MpPaBW  LLENecoobpasHO NpPoBepuTb
OEWCTBME CCbIIOYHBIX CTAHAAPTOB WM KAacCMPUKATOpoB B MHPOPMALMOHHOM cucTeMe 06LLero
Nnosb30BaHMA - Ha oduMUMaNbHOM CcaillTe HauMoHanbHOro opraHa Poccuiickon ®epepaumm no
CTaHAapTU3aumMm B ceTm MHTEpPHEeT MUAM MO eKeroaHo u3gaBaemomy MHPOPMaLMOHHOMY YyKasaTesto
"HaunoHanbHble cTaHAapTbl", KOTOPbIN ONy6MKOBAH NO COCTOAHMIO Ha 1 AHBaps TeKyLwero roga, v no
COOTBETCTBYHOLLUMM EXEMECAYHO M343aBAEMbIM MHPOPMALMOHHBIM YKasaTenam, onybiMKOBaHHbIM B
Tekywem roay. Ecnm ccblNOYHbIN AOKYMEHT 3aMeHeH (M3MeHEeH), TO NpU MOAb30BAHUW HACTOALLMM
CBOLOM MNpaBWA cneayeT PYKOBOACTBOBATbCA 3aMEHEHHbIM (M3MEeHEeHHbIM) AOKymeHToM. Ecau
CCbINOYHbIA MaTepuan OTMeHeH 6e3 3ameHbl, TO MONOXKEHME, B KOTOPOM JaHa CCblJIKAa Ha Hero,
NPUMEHAETCA B YaCTM, He 3aTPArMBatoLLEN 3TY CCbIAKY.

3. TepmuHbI M onpegeneHns

TepmunHbI M oNpeaeneHns, NCnosib30BaHHbIE B HACTOALLEM CBOAE NPaBu/, NPUBeAEHbl B TPAKTOBKe
FOCT 19185, CM 23.13330 n CIN 58.13330.

MNpumeHeHne Ha obsA3aTenbHOM ocHoBe pasgena 4 obecneumBaeT cobnogeHue TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHUuyecKunit pernameHT o 6e3onacHOCTU 34aHUA U

~n

coopykeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

4, Obwme NonoKeHun

4.1. WHXeHepHble WU3bICKaHUA, B TOM UYUCNE UHXEHepHOo-reofesnyeckme, WHXKEeHepHo-
reonornyeckne, rMAPOMETEOPOIOrMYecKUe, HeobxoamMmble ANA MPOEKTUPOBAHUA U CTPOUTENbLCTBA
NAOTUH M3 rPYHTOBbIX MaTepnanos, cnegyeT NPoBoOAUTL C y4eTom TpeboBaHuii CM 58.13330, cneymdukm
rMMAPOTEXHUYECKOro CTPOUTENLCTBA M AONONHUTENIbHBIMU UCXOAHbIMU [AaHHbIMM, COAEepXKalMMnca B
3343aHUN Ha NPOEKTUPOBAHME U YYUTbIBAIOLLMMMN KOHKPETHbIE YC/IOBUA NPOEKTUPYEMOrO O6BbEKTA.

O6bem M MeTogMKa WHMKEHEPHO-reoNorMYeCcKMX M3bICKaHWIN, naowanb W raybuHa u3ydyeHus
WHXKEHEPHO-Te0/IOTMYECKOro pa3pes3a A0/KHbl COOTBETCTBOBATb CTaAMWU MPOEKTUPOBAHUA, CNOXKHOCTU
npupoaHon 06CTaHOBKM, TUMY M NAapPaMeTPaM MNAOTUHbI.

4.2. TINOTMHbI U3 TPYHTOBbIX MATepuMasoB B 3aBUCMMOCTM OT MaTepuana uX Ten wu
NPOTUBODUNBTPALLMOHHDBIX YCTPOMCTB, a TaK¥Ke cnocoboB BO3BeAEHWNA NOAPA3LENAIOT HA TUMbIl, OCHOBHbIE
N3 KOTOPbIX YKa3aHbl B Tabaunue 1.



Tabaunua 1

TWUII IJIOTMHEL OTnMUUTEesNLHEE NIPU3HAKU
3emnsgHas TPYHTEL OT TUIMHMCTBEIX OO T'PaBUMHO-T'aJIEUHUKOBEIX;
HacCHIIHas OTCEHIIaT
(pazmern 5) HACyXO C YIJIOTHEHMEM MUK B BOLY
3emnsgHas TPYHTEL OT TDJIMHMCTHIX IO I[I€CYAHO-TPAaBUMHEIX U
HaMBIBHA I TPaBUMHO—
(pazmen 6) TaJIEYHMKOBEIX ; HaMBIBAKOT cpencTeaMm

TMIPOMEXaHMB3aL NN

Kamenno- I'pyHTH Tesa - KPYIHOOOJIOMOYHEIE ;
3eMIIAHAaA NPOTUBOOMIIE TPALVOHHEIX

(pazmen 7) YCTPOMCTBE — OT TDJIMHMCTHX IO MeJIKOIIeCUYaHBIX
Kamenuno- I'pyHTH Tesa - KPYIIHOOOJIOMOYHEIE ;
HabpocHasa NPOTUBOOUIIb TPALMOHHEIE

(pazmen 7) YCTPOMCTBa U3 HETPYHTOBHX MaTepMrajioB MM

KOMOMHMPOBAHHEE : TPYHT + MHBEKLMS M T.II.

4.3. Tun nnoTuHbl (Tabnuua 1) cneayet BbIGMpPaTb B 3aBUCMMOCTM OT Tonorpadpuueckux u
WHXXEHEPHO-Teo/I0MMYECKMUX YCNOBUI OCHOBaAHMA W Oeperos, FMAPOSOTMYECKUX U KAMMATUYECKUX
YCNOBUIA paMioHa CTPOMTENbCTBA, BE/AWYMHbLI Hamopa BOAbl, HANWYMA T[PYHTOBbLIX CTPOUTENbBHbIX
MaTepuanos, CENCMUYHOCTM paioHa, obLLel cxembl OpraHn3aLUnm CTPOUTENbCTBA M NPON3BOACTBA paborT,
ocobeHHOCTel NponycKka BOAbl AN HYXKA CTPOUTENbCTBA, CPOKOB BBOAA B 3KCMAYATALMIO U YCAOBUI
3KCnyaTaumm NAOTUHBI.

TUN M KOHCTPYKUMIO NAOTUHbI cneayeT BblbUpaTb Ha OCHOBAHWW TEXHWKO-3KOHOMWYECKOTO
CPaBHEHMA BAPMAHTOB, YYMTbIBAIOLMX TEXHONOTMIO CTPOUTE/IbHBIX PAaboT, @ TakKe ObLLYI0 KOMNOHOBKY
rmgpoysna. CpaBHMBAEMble BAPMAHTbI AO/XKHbI MMETb OAMHAKOBYIO CTeMeHb NpPopaboTaHHOCTU U
HageKHoCTU. [nAa BO3BeAEHUA MNNOTUHbI M3 TPYHTOBbLIX MaTepuanoB HALNEXWUT NpeaycmaTpuBaTb
NCNO/Ib30BaHMeE FPYHTA U KaMHA, NOIYYEHHbIX U3 NOJIe3HbIX BbIEMOK UM Kapbepos.

4.4. Bo3BegeHue MNAOTUH M3 TPYHTOBbIX MATepMasioB BO3MOXHO KaK Ha CKalbHbIX, TaK U Ha
HeCKa/lbHbIX FPYHTaX OCHOBAHMA.

Bo3ssegeHne nnotmH | u |l KNaccoB Ha HeCKaNbHbIX FPYHTAX OCHOBAHUA, COAEpPrKaLLUX
BOAOPACTBOPUMbBIE BKIOYEHUA, [AOMYCKAeTcA TONbKO MOCAe NPOBEAEHUA WUCCAeAO0BAaHWUA CKOPOCTU
pacconeHns M BbllWENAYMBAHUA M ydYeTa 3TUX MPOLECCOB NPU OueHKe GUAbTPALMOHHOIO pacxoaa,
ycToiumBoct 1M aedopmMmpyemocTn coopykenusa. Oas npesoTBpalLeHMA BbllWeNavyMBaHUA FPYHTOB
OCHOBAHMA MOTYT MpPeaycMaTpPUBaTbCA Pa3/iNyHble KOHCTPYKTUBHbIE Mepbl (Hanpumep, YCTPOMCTBO
NMOHYpoOB, 3ybbeB, 3aBEC, NOAAYa HACLILLEHHbIX PACTBOPOB B OCHOBAHMWE MJAOTMHbI U Ap.).

Mpw CTPOUTENBCTBE NIOTUH M3 TPYHTOBbIX MaTepmnanos Ha TOPPAHOM M 3aTopdOBaHHOM OCHOBAHUM
HeobXo4MMO BbINOAHATL MPOrHO3 pas3noXeHus Topda BO BPEMEHM W y4yeTy 3TOro npouecca npu
060CHOBaHWM YCTOMUYNBOCTM COOPYHKEHMA.

MAOTMHBI Ha UNCTBIX FPYHTAX AOMYCKAETCA BO3BOAUTL TO/IbKO NPU Hag/ exKallem 060CHOBaHUM.

4.5. Mpu oOuUEHKe KayecTBa TPYHTOB HECKA/IbHOrO OCHOBAHMA HaA/leXuT obpalaTb ocoboe
BHMMaHMWE Ha Ha/IMuNe B HEM:

cy$ddO3MOHHBIX M NPOCaA0YHbIX FPYHTOB;

rPYHTOB, B KOTOPbIX MNPV BO3BEAEHUWN NAOTUHbBI MOXKET Pa3BMBATLCA NMOPOBOE AaB/EHME B CBA3U C
nx KoHconnaaumeit (MpunoxkeHue A).

4.6. Mpu oLeHKe KayecTBa CKa/IbHOro OCHOBAHMA cieayeT 06palaTb 0coboe BHUMaHMe Ha Hanune
B HEM:

NMOKPOBHbIX OT/IOXKEHMWIA;

HEeYCTOMUYMBBIX MAcCMBOB, OBpYyLIEHNE KOTOPbIX MOMKET CYLLECTBEHHO MOB/UATL Ha CTPOUTENLCTBO
M 3KCNAyaTaumio MIOTUHDI;

30H pPa3/IOMOB U TPELLMH Pa3rpy3Kn, OPUEHTUPOBAHHBIX BAOb AONUHDI;

TPELLMH, 3aM0IHEHHbIX MAZIONPOYHbIMWN MW NETKOBLIMbIBAEMbIMU FPYHTaMU;



TEKTOHWYECKMX HapYLIEeHW;

ocnabneHHbIX 30H, KOTOPbIE MOFYT No4, BAMAHUMEM GUABTPALMM U HACbILLEHMA X BOLOM OKa3aTbCA
HEeyCTOMYMBBIMU U PA3PYLLATLCA;

Yy4YaCTKOB Kapcra.

4.7. Mpy NPOEKTUPOBAHMM NAOTUH M3 TPYHTOBLIX MATEPMANOB cledyeT Y4YuTbiBaTb Cnocob
npousBoacTea paboT No ux Bo3BeAeHM 0. [1nA KaxKA0ro afemeHTa NAOTUH AO/KHbI BbiTb pa3paboTaHsl
TEXHUYECKME YC/IOBUA HA €ro BO3BEAEHWME C y4eToM MmaTepuana, cnocoba npousBoacTBa pabor,
KAMMaTUYECKUX, WMHXXEHEPHO-Te0/IOTMYECKUX U APYTMX MECTHbIX YCI0BUW, NPeaycMaTpmBaTb TaKxkKe
KOHTPO/Ib KayecTBa paboT, obecneynBaloLLEro HaLeKHY0 paboTy NAOTUH. TEXHUYECKME YCIOBUA MOTYT
N3MEHATLCA N YTOYHATLCA B NPOLLECCE CTPOUTENbCTBA.

4.8. MNpun NPOEKTUPOBAHUM MJIOTUH, NpeAHa3HAYEHHbIX Aa8 CTPOUTENbCTBA B CEBEPHOM
CTPOUTENIbHO-KAMMATUYECKOW 30HE, HaL/eXUT YyYUTbIBAaTb U3MEHEeHMEe GU3UKO-MeXaHUYECKMX CBOWMCTB
FPYHTOB NPV 3aMep3aHUN U OTTauBaHUW, TEMNEPATYPHO-BNAXKHOCTHbIE U3MEHEHMUA B Tefle NAOTUH NpU
pacyeTax HanpAXeHHO-4edOPMMUPOBAHHOIO COCTOAHMA U YCTOMYMBOCTM OTKOCOB.

4.9. B npoeKTax MNAOTMH HeobxogMmOo NpesycMaTpMBaTb CMELManbHblii MPOEKT MPUMEHEHUA
KOHTPO/NbHO-U3MepuTebHOM annapaTypbl (KUA) ana nposeaeHnsa HaTypHbIX HabaoaeHUI 3a paboToit
COOpPYKEHMA KaK B MPOLLecCe CTPOMTENbCTBA, TaK U B NMepuos, ero aKkcnayaTaumm. KOHTPoab COCTOAHUA
NAOTMH B Nepuog CTPOUTENBLCTBA U IKCNAyaTaLUM NPOM3BOLMUTCA B COOTBETCTBUN C PEKOMEHAALMAMMU
MpwunoxenHua b.

4.10. PeKOHCTPYKUMIO NAOTUH U3 T[PYHTOBbIX MaTepuanosB credyeT OCYyWecTBAATb Npu
HeobxoAMMOoCTU:

noBblWeHMA TPebOBAHNIN K HAAEKHOCTU COOPYKEHMA U YCOBUAM €ro SKCnayaTaLmu;

NOBbILLIEHMUA SIKOHOMUYHOCTU COOPYXKEHMA 3a CYET 3aTPaT Ha ero aKCnyaTaLumio;

yBeNYEHUA NPU3Mbl PEryINPOBaHUA BOAOXPAHUANLLA;

BbINOJIHEHWUSA AOMNONHUTENbHbIX TPEOOBAHWUIM MO OXPaHe NPUPOAHON cpeapl.

4.11. MNMpoeKTamMM PEKOHCTPYKLMU MNNOTUH M3 FPYHTOBbIX MATEPMANOB LO/MKHbI ObiTb y4TEHbI
pe3ynbTaTbl 06CNEeA0BaHUI  IKCMNYATUPYEMOTO COOPYMKEHUA WU  HEeobXOAMMOCTb PEKOHCTPYKL MM
COMPATaloWMUXCA C HUM COOPYKEHUI (BOZOCAMBHbLIX MNJOTUH, BOAOCAMBOB, 34aHui 3C, wWNO30B,
PbI6ONPONYCKHbIX COOPYKEHUM U Ap.).

dusnKo-mexaHuyeckune, pUnbTPaLMOHHbIE U TennodU3NYecKkmne
XapaKTEePUCTUKM TPYHTOB, UCNO/Ib3yEeMbIX A1 BO3BEAEHUA NIOTUH

4.12. ins NpoeKTUPOBaHMA NAOTUH U Aamb U3 rPyHTOBbLIX MaTepmnasioB HEOH6X0AMMO onpeaennTb
cofepKaHue B rpyHTax BOAOPACTBOPUMBIX COJIEM, A TaKXKe OPraHUMYeCcKMX NPUMeceEN U CTeneHb MUX
pa3noxeHus. Jna KaMHA U KpynHOOB610MOUHbIX NOPoA, caesyeT onpeaenaTb BOAONOINOLWEHME.

XapaKTepUCTUKM TPYHTOB (MPOYHOCTHble, AedopMauMOHHble, UAbTPALMOHHbIE) cheadyeT
onpeaenatb B cootseTcTBnmM ¢ FTOCT 26263 ¢ y4eTOM COCTOAHMA NAOTHOCTU, BAAXKHOCTU M TEMNEPaTYpbl,
B KOTOPOM TPYHTbl ByayT HaxoguTbCcA B NAOTMHE B MPOLECCE ee CTPOUTENbCTBA U IKCMIyaTauun; gns
NAOTUH | KNnacca - ¢ y4eToM Noc/iefoBaTeIbHOCTM BO3BEAEHNA U BUAA HANPAXKEHHO-4ePOPMUPOBAHHOTO
W TemnepaTypHO-BNAXHOCTHOrO COCTOAHUA.

4.13. nAa NpoeKTMpOBaHMA NAOTUH | 1 Il KnaccoB cneayeT TakXKe onpenenaTb:

COMPOTUBNEHME CHATUIO N KOIDDULIMEHT PA3MATYaeMOCTN UCXOLHOMN FOPHOM NOPOAbI - AN1A KaMHA
N KPYNHOOB610MOYHbBIX FPYHTOB;

GUNBbTPALMOHHDBIE U NPOYHOCTHbIE XAaPAKTEPUCTUKM HAMbBITbIX U YAOXEHHbIX OTCbIMKOW B BOAY
FPYHTOB C y4E€TOM aHU30TPONUK;

MPOYHOCTb Ha OJHOOCHOE pacTaxeHne O, (B caydaax HeobXOAMMOCTM  NPOBEPKK

TPELMHOCTOMKOCTM FIMHUCTBIX MPOTUBOGUABTPALMOHHDBIX YCTPOWCTB NAOTUH U Aamb);

Yyron BHYTPEHHEro TPEHUA W ygenbHoe cuenseHue ANA KaMeHHOW HabpocKM npu passvyHOMN
CTeneHu 3ano/IHeHMA ee NyCToT IbAOM (B ClyyYae Nbao0bpa3oBaHMA B HU30BOW NPU3ME).

4.14. XapaKTepucTUKN rPYHTOB, NpeAHa3HauYeHHbIX 414 YKAa4KM B Teo NAOTUH U Aamb, a TaKke
FPYHTOB WX OCHOBaHWI cneayeT YCTaHaB/AMBaTb MO MaTepuanam WHMKEHEePHO-Te0NI0TMYECKUX W
reomexaHM4YecKnx UccnesoBaHuin.



Mpy NPOEKTUPOBAHUU TPYHTOBbIX COOPYXKEHWUM | 1 Il KnaccoB XapaKTePUCTUKM MUCMNO/b3yeMbIX
cmecei onpeaensatoT NyTem cneumanbHbIX UccnegoBaHNi.

XapaKTepUCTUKMU TPYHTOB HaMbIBHbIX MJIOTUH YCTaHaBAMBAKOT C YYETOM [AaHHbIX O MAOTUHAX -
aHasnorax, Bo3BeAeHHbIX M3 KapbepHbIX MPYHTOB, 6/AM3KMUX NO 3epHOBOMY cOoCTaBy M dopme YacTul, K
rPYHTaM MNPOEKTUPYEMOro COOPYXKEHNA AKX pe3ynbTaTam NpoBeaeHUA ONbITHOTO HamMblIBa.

MpM Ha3HaYeHUW XapPaKTEPUCTUK TPYHTOB  HaMbIBHbIX MAOTUH  HAANEXWUT  Y4UTbIBATb
OUNBbTPALMOHHbBIE M NPOYHOCTHbIE XapPaKTEPUCTUKM C y4eTOM aHU30TPOMNMUMK.

Ona  HeogHOPOAHbIX 3eMAAHbIX HaMbIBHbIX NAOTUMH (cm. 6.10) ¢PU3NKO-MexaHUYecKune
XapaKTePUCTUKM HAMbITOrO rpyHTa ciedyeT onpeaensiTb OTAE/NbHO ANA KaXKA0MN 30HbI.

4.15. HopmaTUBHbIE U pacyeTHble 3HaYeHUA XapPaKTEPUCTMK TPYHTOB (NJIOTHOCTb, MPOYHOCTHbIE,
nAepopmalMOHHbIe U GUABLTPALMOHHbIE MOKa3aTtenn W T.4.) cheayeT ycTaHaBAMBaTb MyTeEM
CTaTUCTUYECKOM 06paboTKM pe3y1bTaToB MOJIEBLIX U JTADOPATOPHbIX ONpeaeeHnN.

PacueTHble 3HaYeHWsA XapaKTepPUCTUK HaMblBaeMoro rpyHTa (necyaHoro, rpaBUIMHOrO,
raJleYHMKOBOrO) Bblillie YPOBHSA BOAbI B MPYAKE MOTYT NPUHUMATLCA MO Tabanue 2 ¢ KOPPEKTUPOBKOM No
pe3ynbTaTam OMbITHOrO HaMblBa.

Tabnnua 2
T'pyHT [IJIOTHOCTEL CYXOTO YTOoJI BHYTPEHHETIO Kosdpdbuument
TpyHTa po , T/M3 TPEeHUS bune Tpauun
d BOIOHACHIIEHHOTO k, M/cyT
rpyHTa Om, rpan
[lecoxk:
[IBLJIE B & THIA 1,35 - 1,50 22 - 24 0,5 - 5
MEJIKUM ¥ CPeOHUM 1,45 - 1,60 24 - 30 2 - 25
KPYIIHEM 1,55 - 1,65 30 - 32 5 - 35
TpPaBeJIUCTEN 1,60 - 1,75 32 - 34 10 - 50
TpaBUMHEIM C CoOIepXaHMeM 1,70 - 1,90 34 - 36 > 30
necka < 50%
IpuMeuanmsa. 1. JHaHHEE [IPMBEOEHH IJid TPYHTOB C I[IJIOTHOCTBLI YaCTHIL
po = 2,65 - 2,70 T/M3.
S
2. BoJjpume BHaYeHMS IIJIOTHOCTM PO n  kosddmuMeHTa OduabTpauum k
d
OTHOCATCS K TPYyHTY C 3€epHaMM OKaTaHHOM (QOpMBl, MeHbIMEe - K TPYHTY
C HEeOKAaTaHHBIMM BEepHaMU.

3. BoJsbume 3HaAUeHUS yIJla BHYTPEHHEI'O TPEeHMS OTHOCATCHS K TIPYHTY C
HEeOKATaHHEIMM 3E€pPHAMM, MeEeHbIIMEe — K TPYHTY C 3epHaMM OKATaHHOW (QOPMEL.

4. Ilpy yuyeTe aHMB3O0TPONIMM HAMBITHX I[I€CUaHHX TPYHTOB PEKOMEHIOYyeTCS B
pacueTax OMIbLTPaALUM M YyCTOMUMBOCTM OTKOCOB HAaMBIBHHX IIJIOTMH KOPPEKTUPOBATH
IpMBEeIEHHBE 3HaueHMsa KoaQduuMeHTa OuIbTpauuyM M yIJla BHYTPEHHEIO TpPeHUS
COTJIACHO OIIBITHEIM HOAaHHEIM.

MAOTHOCTb CYyXOro rpyHTa A1A YacTel HaMbIBHbIX MIOTUH, HAMbITbIX MO BOAY, CAeAyeT NPUHUMATD
KaK cpefiHee apvdmeTnyecKoe NNOTHOCTU CYXOro rpyHTa O, W NAOTHOCTU O, .. HaMblBaeMOro rpyHTa
B MaKCMMa/IbHO PbIX/IOM COCTOSHUM.

MPOYHOCTHbIE XapPaKTEPUCTUKU KPYNHOOBNOMOYHbIX TPYHTOB [AOMYyCKaeTca onpeaenatb Mo

aHanoram 1 Ha OCHOBe MOAE/NIMPOBAHMA UX COCTABOB M NPOBEAEHWNA UCMbITAHWUIA HA MOAENbHbIX CMECAX.
4.16. MoKasatenn GpU3MKO-MexaHUYECKUX XapaKTEPUCTUK TPYHTA AR COOPYXKEHUA B LESOM UK

OTAE/bHbIX €70 YacTelt ycTaHaBAMBaOT NPW PacyeTHOM NNOTHOCTU O, , ONPeaensaemMoi C LOBEPUTEbHOM
BepoatHocTblo & = 0,95.

4.17. TINOTHOCTb C/IOXEHMUA T[PYHTA MOXKEeT Ha3HaydaTbCA I'IepeMEHHOﬁ NoO BbICOTE 3eMNAHbIX
HaCMﬂHbM,KaMEHHO-HaGDOCHHXﬂﬂOTMHqueTOMZ



W3MEHYMBOCTM COCTaBa U CBOWMCTB FPYHTOBOrO MaTepuasna B Kapbepe M pacrnosioKeHWUA rpyHTa B
TeNe NAOTUHbI (KaK No BbICOTe, Tak U NO 31eMeHTam npoduns);

Harpy3oK OT BbllUeNeXallnx c10eB rpyHTa;

HanpAXeHHO-4ePOPMNPOBAHHOIO COCTOAHUSA;

cnocoba OTCbINKKU U YNAOTHEHUA FPYHTOBOIO MaTepuana U MHTEHCUBHOCTU BO3BEAEHMA.

[na nnoTUH, OTCbiNaembiX U3 Kapbepos, B Cy4ae HEOAHOPOAHOCTU MUX COCTaBa M CBOMCTB MO ero
naowagm u (unun) no raybrHe NAOTHOCTb YKAALKM FPYHTA HasHa4vatoT B cooTBeTcTBUM € 4.15, ncxoaa us
KOHKPETHbIX FPYHTOBbIX YC/10BUI pa3pabaTbiBAEMOro y4acTKa MECTOPOXKAEHMS.

[ns NAOTUH, BO3BOAMMBIX B CEMCMUYECKMX PalloHaX, NJOTHOCTb CNOXEHWUA FPYHTA B BEPXHENM YacTu
nx npoduna AOMKHA Ha3Ha4YaTbCA B COOTBETCTBMM C TPebBOBaHMAMM MpoeKTa. Pazmepbl 3TOM 4YacTu
onpeaenAloT pacieTom B 3aBUCMMOCTU OT KOHCTPYKLUMKU NAOTUHBI.

OKOHYaTenbHO HeobXoAMMYKD MAOTHOCTb CAOMEHUA T[PyHTa MNPUHUMAIOT NO  pe3y/abTaTam
CpaBHEHUA TEXHUKO-3KOHOMMUYECKMX NOKasaTesel pa3pabaTbiBaeMbix BapUaHTOB.

4.18. B npoekTtax HeobxoaMmo npeaycmaTpmBaTb reOTEXHUYECKUI KOHTPO/Ib COCTOSHUA Tena U
OCHOBAHMA NJOTUHbI B NPOLLECCe ee BO3BEAEHMUA.

4.19. ina nnotuH | n |l KNaccos U3 rPYHTOBbLIX MaTepuanoB cneayet NpeaycMmaTpmMBaTh OMbITHbIE
OTCbINKY M YKATKy WAM HambIB TPYHTOB HA y4acCTKax, NpeAnoyTUTEe/IbHO pacnosiaraembiXx B npeaesnax
NpoduAbHbIX 06BEMOB MPOEKTUPYEMOTO COOPYKEHUSA, ANA OTPAOOTKM TEXHO/IOTMKU CTPOUTENbHbIX PaboT,
YTOYHEHMA PACYETHBIX XapaKTEPUCTUK, @ AN1A HAMBIBHbIX NOTUH U NJOTUH, BO3BOAMMbIX OTCbINKOM FPyHTA
B BOAY, TaKXKe ana onpeaeneHnsa GpakuMOHMPOBAHUA FTPYHTa No AJIMHE OTKOCA HAaMbIBa.

MAOTHOCTb KPYMHOOHJ0OMOYHbBIX FPYHTOB KAMEHHO-3eM/IAHbBIX U KAMEHHO-HabpOCHbIX NAOTUH Il 1
IV Knaccos gonyckaeTca Ha3HayaTb NO aHanoram C y4eTom 3epHOBOroO COCTaBa rpyHTa, NPOYHOCTU KaMHSA
Ha CXaTue, TO/IWLMHbI OTCbINAEMOro C/101, a TaKXKe MeTOA0B ero Yn/J0THEHUA.

[Ona nAOTUH C HerpyHTOBbIMM MPOTUBOPUABTPALUOHHBIMKU 31eMeHTaMKU (anadparma, sKpaH)
NAOTHOCTb C/AIOXKEHWUA TPyHTa Ha3HavaeTca € yyeTom TpeboBaHMI orpaHudeHua gedopmaumii 3Tux
3NEeMEHTOB A1 UCKOYEHMA PAcCTPoiCcTBa AedOPMaLLMOHHbIX LLIBOB.

MNpumeHeHne Ha obsA3aTeNbHOM OCHOBe pasdena 5 obecneumBaer cobnogeHue TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHun" (MoctaHosneHme MpaButenbcrtea PP ot 26.12.2014 N 1521).

5. 3emnsiHble HacbIMHbIE NJIOTUHbI
5.1. 3emnAHble HAcbIMHbIE MNAOTUHbI MO KOHCTPYKLMKU TeNa U NPOTUBODUABTPALLMOHHbIX YCTPOMUCTB
B Te/1e U OCHOBaHMM NOAPA3AEeNATCA HAa BUAbl, OCHOBHbIE U3 KOTOPbIX YKa3aHbl B Tabaunue 3 1 Ha pUCYHKe

1.

Tabaunua 3

DJIEMEHTEl I1JIOTUHEL Bun nmoTwmHBE

TeJio MJIOTUHE OmHOpOnmHasa (pMCyHOK 1, a)

HeonHoponHasa (pucyHOk 1, ©, B) C BKpPaHOM

13 HETPYHTOBHIX MaTepHualjioB (PMUCYHOK 1, T)

C I'PyHTOBBIM SAIOPOM (BEPTMKAJILHBIM MIIM HAKJIOHHBIM)
(pucynox 1, m)

C HerpyHTOBOM nuadparmom (pMUCyHOK 1, e)

C IPyHTOBBIM BKPAaHOM (pPMCYHOK 1, X)

[IpoTuBObMIbTPaUMOHHOE |C 3yDoM (pucyHOK 1, T)

YCTPOMCTBO C MHBEKLMOHHOM (LeMeHTAallMOHHOM M IPYyI'OM) 3aBecoM
B OCHOBAHUM I1JIOTMHEL (pucysox 1, n)

Co CcTeHkOM, WIyHTOM (pucyHOK 1, e)

C noHypoMm (pucyHOK 1, X)




[lpyMedaHMS . 1. T'PYyHTOBEE NPOTUBOPNUIIE TPALMOHHEIE yCTpoMcTBa

HEOIOHOPONOHOM IJIOTMHEL HpM OOJIbLION MX ToJjuMHe b (h/b < 1,0) HasuHBamwoT
um um

BEpPXOBEIMM (pUCYHOK 1, ©O) wMIM LeHTpaJibHEIMM (PMCYHOK 1, B) OpmU3MaMm

(MPOTHMBOOMIIE TPALIMOHHEIMM) , COOTBETCTBEHHO MX PACIIOJIOXEHMIO.

2. KoHCcTpyxuUM Tesna T1IJIO TUHEL MOTYT coueTaThbCHd c Pa3JIMUHBEMHI
KOHCTPYKUMAMM NPOTUBOGMILTPALMOHHEIX YCTPOMCTB B €€ OCHOBaHMM; BHOOD
3aBUCUT oT VHXEHEPHO-I'e0JIOTUYE CKIUXK YyCJIOBUH, dusUKO-MexaHNUEe CKUX
XapaKTepUCTUK OCHOBAaHUsA n ODOCHOBEIBAETCHA pacueTaMmm n TEeXHUKO—

SKOHOMMUYECKMM COIIOCTaBJIEHMEM BapMaHTOB. BO3MOXHO CONPSXEHME Tejla I1JIOTUHE
C OCHOBaHMeM 0e3 NPpOTUBOOMIILTPALMOHHEIX YyCTPOMCTB (PUCYHOK 1).

«}
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a - -cm. Tabaunuy 3; 1 - Teno NAOTUHDI; 2 - NOBEPXHOCTb
aenpeccuu; 3 - apeHax; 4 - KpenneHue 0TKOCa; 5 - BepxoBas
nNpoTMBodUABTPALMOHHAA NPU3Ma; 6 - Anadparma; 7 - Bepxosas
npusma; 8 - HU30BaA NPMU3Ma; 9 - NnepexoaHble cou;

10 - 3KpaH M3 HerpyHToBbIX MaTepuanos; 11 - rpyHTOBOE A4PO0;
12 - yeHTpanbHaa rpyHTOBaA NPOTMBOPUALTPALIMOHHAA MPU3MA;
13 - WAYHT UK CTeHKA; 14 - noHyp; 15 - UHBbEKUNOHHaA
(uemeHTaumMoHHasn) 3aBeca (Bucsyasn); 16 - 3y6;

17 - noa3KpaHOBbLIN cnoii; h - BbICOTa NAOTUHBI;

b - wupnHa naoTuHbI no Huzy; b,

, - lWMpWHa

NPOTUBODUNBLTPALMOHHOIO YCTPOMCTBA MO HU3Y;

bup - WUMPWHA NAOTUHbI NO rpebHio; M, - KoadpduuneHT

BE€PXOBOro OTKOCQ, m, - KO3¢(|)MLI,M€HT HW30BOro OTKOCa

PucyHok 1. Buapl 3emnaaHbIX HaCbINMHbIX NAOTUH

5.2. MpK NPOEKTUPOBAHUN 3€MJIAHbIX HACbIMHbIX MAOTUH Ha HECKAa/JIbHOM OCHOBaHWW cnepyeT
oTAaBaTb  NpegnoyTeHWe  OAHOPOAHbLIM  MAOTMHAM, a TaKXKe NAOTMHaM C  TPYHTOBbIM
NPOTUBOGUNLTPALIMOHHBIM YCTPONCTBOM (MPU3MOM, AZIPOM, SKPAHOM).

5.3. lMpwn BO3BEAEHMM NNOTUH B [ABE WAM HECKOJIbKO o4yepeden cneayet, Kak MpaBuno,
NPOEKTUPOBATb WX OAHOPOAHLIMW WMAN HEOAHOPOAHLIMM - C MPOTUBODUNLTPALMOHHON BEPXOBOMA
NPU3MON NN SKPAHOM.

MpumevaHne. Kaxpaa odepegb NAOTUHbI AOMKHA 00/nagatb Tpebyemoit GuabTpauMOHHONM



NPOYHOCTbIO U yCTOVIHMBOCTbIO.

5.4. 3emnaHble MNAOTMHbI, Aambbl, MNPOTUBOOUALTPALMOHHbIE YycTpoicTBa (MPY) HanopHbIX
COOpPY}KEHUI B BUAE FPYHTOBbIX 3KPAHOB, AAEP, MOHYPOB MOXKHO BO3BOAWTb OTCHINKOW FPYHTOB B BOAY.
3Ta TEXHONOTMUA MOXKET BbITb TaK¥Ke NPUMEHEHA NPU CTPOUTENbCTBE NJIOTUH C HErpyHTOBbIMK MDY,

IPYHT OTCbINAOT B BOAY KaK B WCKYCCTBEHHble NMPYAKW, TaK U B ecTecTBeHHble BOZoembl (6e3
NOCTPOMKM NEepemMblYeK U OPraHU3aLMM BOAOOTNBA) C y4ETOM FIyBUH M CKOPOCTEN TeYeHUs.

TpeboBaHMA K MaTepuanam

5.5. 3emnsHble HacbIMHble NAOTUHbI MOXKHO BO3BOAMUTb U3 BCEX BUAOB FPYHTOB, 33 UCK/OYEHNEM:

coaeprKallmMx BOAOPACTBOPUMbBIE BKAOUYEHUA XN0PUAHbBIX conent bonee 5% maccol, cynbdaTHbIX MK
cynbodaTHo-xnopuaHbix 6onee 10% macchl;

CcogeprKalMX He MOJIHOCTbIO Pa3/IoKMBLUMECA OpraHWYeckue BellecTBa (Hanpumep, OCTaTKM
pacTeHunin) bonee 5% Mmaccbl MW NOJIHOCTbIO PA3/IOXKUBLUMECS OPraHUYEeCKMe BELLECTBa, HaxoaAWwmecs B
amopdHom cocTtoaHum, bonee 8% maccobl.

YKasaHHble TPyHTbl [OMyCKaeTcA NPUMEHATb A1A CO34aHUA Tena MAOTUHbI MPU  HanuMuymuu
COOTBETCTBYHOLLEr0O 0HOCHOBaAHMSA, NPU YCIOBUN NPOBEAEHMA HEOOXOAMUMBIX 3aLUUTHLIX MHMKEHEPHbIX
MepPONPUATUIA, a TaKKe cobNtoAeHUA NPaBK OXPaHbl MOBEPXHOCTHbIX BOA OT 3arpsisHEHMA.

5.6. s co34aHuUA rPyHTOBbIX NMPOTUBOGUALTPALMOHHDIX YCTPOMCTB B TENE U OCHOBAHWUW MAOTUHbI
(3KpaHbl, Aapa, NOHypbl, 3ybbA) cnesyeT NPUMEHATb CNaboBOAOMNPOHULAEMbIE FIMHUCTbIE TPYHTbI C

KoapduumeHtom odunbTpauum k < 0,1 m/cyT M NpU uucne NAACTUYHOCTU IPZO,OS (npwm

cootsetcraytowem o6ocHosarmn £, 20,03 ), a rakie uckyccTseHHble rpyHTOBbIE CMECH, CopepXKaLLme

TMVUHUCTbIE, NecYaHble, ApecBAHble U KPYyNnHOOB/OMOYHbIE TPYHTbI; COCTAaB FPYHTOBOM CMecu cneayet
onpeaenATb NO pe3ynbTaTam UCCNef0BaHMA U NPOBEPKU ero B MPOU3BOACTBEHHbIX YCI0BMAX HA OMbITHbIX
OTCbIMNKax U BbIOMPATb Ha OCHOBAHUM TEXHUKO-3KOHOMMYECKOTO CPAaBHEHWA BapMAHTOB.

Ons 3KpPaHOB M MOHYPOB BPEMEHHbIX COOpPYXKeHui u nnotuH Il u IV Knaccos ponyckaertca
npumeHaTb Topd (c yyetom 4.4), npuyem HeobXooMMO NpPeayCMaTPUBATb 3aLUUTHOE MNOKPbITUE U3
MWHepasbHbIX TPYHTOB.

5.7. MecuyaHble TPYHTbl (MeNKue, cpegHer KPymHOCTM W KpynHble) ciaedyeT NPUMeEHATb And
OAHOPOAHbIX MJOTUH U MJIOTUH C LLeHTPaibHOW UM BEPXOBOMN NPOTUBOPUIbTPALLMOHHON NPU3MON, eC/in
obecneumBaeTca GUAbTPALMOHHAA MPOYHOCTb FPYHTOB NAOTUHbI, @ BEIMYMHA GUABTPALLUOHHOIO pacxosa
BOAbl 4Yepe3 ee Teno A[OMNyCTUMA NO pe3yabTaTaM BOAOXO3AWCTBEHHbIX M 3HEPrO3KOHOMUYECKMX
pacyeTos.

5.8. MecyaHble U KPYNMHOOBJIOMOUHbIE FPYHTbI AOMYCKaeTcA NPUMeHATb 6e3 orpaHWyYeHuit ans
NPU3M 3eMAAHBIX HACbIMHbIX NJAOTUH NPU obecnevyeHnn X CONPAXKEHUA C NPOTUBODUABLTPALMOHHbLIM
YCTPOMCTBOM M OCHOBaHMEM. YKa3aHHble T[PYHTbl AO/KHbl 006nagatb Tpebyemoir MPOYHOCTbIO,
MOPO30CTOMKOCTbIO M BOAOCTOMKOCTbIO.

OTKOCbI 1 I'pE6eHb NNOTUHbI

5.9. KpyTM3HY OTKOCOB N/IOTUHbI HAaZA/MEXWUT Ha3HayaTb, UCXOAA U3 YC0BUA UX YCTOMYUBOCTU, C
yyeTom:

bU3NKO-MEXaHNYECKUX XapPaKTEPUCTUK MPYHTOB Tela NAOTUHbI U OCHOBAHUSA;

OEeNCTBYIOLNX Ha OTKOCblI CUA: COBCTBEHHOrO Beca FPYHTOB Tesfa MJOTUHbI, BO34ENCTBMA BOAbI
(B3BewmBaHMA, GUNLTPALMOHHDBIX CWUA, KaNUANAPHOIO AaBNEHWA), CEMCMUYECKUX W AMHAMWUYECKUX
BO34,ENCTBMIA, BHELUHUX HArpy3oK Ha rpebHe 1 oTKocax u ap.;

BbICOTbI M/IOTUHbI;

npoussoAacTea paboT No BO3BEAEHMIO NNOTUHDI;

CBOWCTB MaTepuana MU 0CobeHHOCTEN KOHCTPYKL MM NPOTUBOPUABTPALMOHHbIX YCTPOMCTB.

Mpn npenBapuTeNbHOM  Ha3HaYeHWUM  KPYTU3HbI  OTKOCOB  [OMYyCKaeTca  MOJb30BaTbCsA
aHaNOIMYHbIMM  LAHHbIMM  MOCTPOEHHbIX COOPYEHMNW C nocnepylowein MpoBepKon pacyeTom
YCTOMYMBOCTU OTKOCOB.



5.10. Ha oTKocax naoTWH, Kak NpaBuao, cneayeT npeaycmaTpmBaTb YCTPOMCTBO Bepm, onpeaenss
WX YUCNO B 3aBUCMMOCTU OT BbICOTbI MAOTUHBI, YCI0BMI MPOM3BOACTBA PAaboT, TUMOB KpenieHMsa 0TKoca U
ero ob6uein ycTonunsocTu.

Bepmbl cneayet npesycmaTpmMBaTb Ha BEPXOBOM OTKOCE Y HWMKHEM rPaHWULbl ero KpenaeHusa ans
€034aHMA HeobXoAMMOro ynopa, Ha HM30BOM OTKOCE - A/A CAyxebHbix npoespos, cbopa n oTBOAA
aTMocdepHbIX BOA, PasMeLLEHNA KOHTPOIbHO-U3MepUTebHOM annapaTypbl (KNA).

5.11. WnpuHy rpebHA NNOTUHbI cneayeT yCTaHAaBAMBATL B 3aBUCMMOCTU OT YCNOBUIA NPON3BOACTBA
paboT m sKcnayaTauumn (Mcnonb3oBaHua rpebHa Ana npoesna, NPoxoaa U APYrux uenen), Ho He meHee
4,5 m.

WnpunHy rpebHA NAOTUHBI B MECTax COMPAXKEHUA C APYTMMMU COOPYKEHUAMU Uan ¢ beperammu
cnepyet yCcTaHaBAMBaTb B COOTBETCTBMWM C KOHCTPYKLMEN COMNPSKEHMA U HEOBXOAMMOCTbIO CO34aHUSA
TEXHONOrMYeCcKMxX NAoLWaa0K.

5.12. OTmeTKy rpebHsi NAOTMHbLI CleAyeT HasHayaTb Ha OCHOBE pacyeTa BO3BbLIWEHUA €ro Hapg
pacyeTHbIM YPOBHEM BOAbI.

BosBblweHMe rpebHA NAOTUHBI HAZNEKUT ONpeaenaTb ANA ABYX CNy4aeB CTOAHMA YPOBHSA BOAbI B
BepxHem bbede:

npu HopmMmanbHOM noanopHom ypoBHe (HMY) unau npu 6on1ee BbICOKOM YPOBHE, COOTBETCTBYIOLLLEM
NPOMNYCKY MaKCMMaNbHOIo NaBoAKa, BXOAALLEro B OCHOBHOE COYETAHNE HArPy30K U BO3AENCTBUINA;

npu ¢opcMpoBaHHOM MNoAnopHoM yposHe (PMY) uan gpyrom ypoBHe, OTHOCMMOM K 0CODbIM
COYeTaHMAM Harpy3oK 1 BO34eNCTBUA.

BosBbllweHue rpebHa nnoTuHbl /1, B 060mx ciyuasx onpesensetca no dopmyne

h,=Vh,+h +a, (1)

runl%

rae Vh, - BeTpoBoii HaroH Boabl B BepxHem Bbede;

hmnl% - BbICOTa HaKaTa BETPOBbIX BOJIH obecneyeHHOCTbIO 1%;
a - 3anac BO3BbllWEHMA FPebHA NAOTMHbI; 3anac a onpeaenstoT Kak 6onblyto 13 BeanumH 0,5 m u
O,lhl% (h1% - BbICOTa BOJIHbI 1% BEpPOATHOCTU NpeBbilLEeHUs).

M3 gByX NONYYEHHbIX Pe3yNbTaTOB pacyeTa cieayeT BbibupaTh 60/1ee BbICOKYI0 OTMETKY rpebHs.

Mpy onpeaeneHnmn Nepsbix ABYX cnaraembix dopmynsl (1) cneayeT npuHUmaTb obecneyeHHOCTH
CKOPOCTM BETPa 4/1A pacyeTa 3/1EMEHTOB BOJIH, HAKaTa M HaroHa NP OCHOBHOM COYETaHMU HArpy3oK u
Bosgencteuii (npu HMY), npu ocobom coyeTaHUM HaArpysok W Bosgencteuit (npm OMY) astu
obecneyeHHOCTM cneayeT NPMHMMATL B COOTBETCTBMM C K1IAaCCOM COOPYKEHMA.

3anac 4ns Bcex KNaccoB NMAOTUH AoJKeH bbiTb He meHee 0,5 M. B cyyae BbINOJIHEHUA B NJIOTUHE
NPOTMBODUNBLTPALMOHHOIO YCTPOWCTBA B BUAE achanbTobeToHHOM auadparmbl BENMUMHA @ AO/KHA
Ha3Ha4aTbCA C YYETOM MOHUNKEHUA OTMETKM rpebHs gnadparmbl 3a cyeT pacTeKaHUs ee BO BPEMEHMU.

Mpyv BO3BEAEHWUM NNOTUHbI B CEMCMUYECKMX PalioHax OTMETKY rpebHs ciegyeT HasHayaTb C y4eToOM
BbICOTbl TPABMTALMOHHOM BOJIHbI, BO3HMKAIOLWEN B BOAOXPAaHMAULWE B c/ydyae obpa3oBaHMA B HeEM
CEMCMOTEKTOHMYECKMX Aedopmaumii  Npu  3eMNETPACEHUWU, OnpeaensiemMon COOTBETCTBYIOLWMUMU
pacyeTamu.

OTMETKY rpebHsa NAOTUHbI NPOEKTUPYIOT C YY4ETOM CTPOUTE/IbHOTO NoAbeMa, Ha3HAYaeMOoro CBepX

onpeaeneHHoro Bo3BbllWeHUs hs . BenmumHy ctpoutenibHOro nogbema onpeaenstoT rno NporHo3npyemoli

ocagKe rpebHa cornacHo 9.16 1 9.17.

5.13. Mpun Hannumm Ha rpebHe NAOTUHbI CM/IOLWHOMO MapaneTa, PacCYUTaHHOrO Ha BO3AENCTBUE
BOJ/IH, BO3BblLWEHWE ero Bepxa Haz YPOBHEM BepxHero 6beda HaaNeXUT NPUHUMATDL HE HUMXKeE 3HAYEHUH,
nony4YeHHbIx no ¢popmyne (1). BossbiweHne rpebHA NAOTUHbBI B 3TOM Caydae Ha3HadatoT Ha 0,3 m Hag HIMTY
nnKn Ha otmeTKe PIY, npuyem NPUHUMAIOT 6onee BbICOKYHO U3 HUX.

5.14. B cny4yae ecnu rpebeHb NAOTUHbI UM €€ HaABOAHbIE OTKOCbI CIOXKEHbI U3 TIMHUCTbIX TPYHTOB,
cnepyeTt npeAycMaTpuBaTh MX 3alLUTY OT CE30HHOFO NPOMEpP3aHUs CI0eM MEeCcYaHoro, rPaBMMHOrO Uan
webeHnctoro rpyHTa. TOAWMHY 3aWMTHOrO CNoA c/edyeT HasHayaTb B COOTBETCTBMU C
TeNnNOTEXHUYECKMMM  pacyeTamu. [pu  COOTBETCTBYIOLWEM  OOOCHOBaHWM  [OMyCKaeTca  He



npeaycmaTpMBaTh YCTPOMCTBO 3aLLUTHOrO C0A.
KpenneHune oTkocos

5.15. OTKOCbl 3eMAAHbIX HACbIMHbIX MJOTUH CAedyeT 3aWMaTh CneunasbHbIMU KPenaeHUsmu,
pacCYyMTaHHbIMM Ha BO3Z4ENCTBME BOJIH, NbAa, TEYEHUI BOAbl, USMEHEHMA YPOBHSA BOAbl, aTMOCHEPHbIX
0CafKoB, BETPA M MPOYMX KAMMATUYECKUX M APYIMX PaspyLUaroLlmnx OoTKOC $aKTopoB (MPOHUKHOBEHUE
3eMJIEPOMHbIX }KMBOTHBbIX, My4YEHMA FIMHUCTOrO rPyHTa B 3UMHWUI nepuoa v ap.).

5.16. Ana 3awuTbl BEpPXOBOro OTKOCA, KaK MpaBuW/IO, c/edyeT MpPUHUMaTbL caeaylolimne Buabl
KpenaeHumn:

KaMeHHble (HacbinHble);

OETOHHbIE MOHONUTHbIE, XKene3obeToHHble COOpPHble M MOHOJIUTHbIE C  OObIYHOW MU
npeaBapuTe/ibHO HaMNPSAKEHHOM apMaTypou;

achanbTOOETOHHbIE;

buonornyeckue;

rabMoHOBbIMWN KOHCTPYKLMAMU;

rPYHTOLEMEHTHbIE, U3 KaMHS, 3a/IMTOrO INTbIM achanbToM, U Ap.

MpU HanWuMM AaHHLIX, OBOCHOBAHHbLIX WCCNEAOBAHUAMMU WAN OMbITOM CTPOUTENbLCTBA M
3Kcn/yaTauMmM NAOTUH, OOMNYCKAeTcA MPUMEHATb W Apyrue BuAbl KPenjieHUM BEepXOBbIX OTKOCOB,
Hanpumep, rpaBUNHO-rasIeYHMKOBbIE U Ap.

5.17. Bua KpenneHua cnegyeT yCTaHaBAMBATb WMCXOAA W3 TEXHUKO-3KOHOMWYECKOW OLEHKMU
BApWaHTOB C YY4ETOM MaKCMMaJIbHOro UCMONb30BaHMA CPEeACTB MexaHM3auMM U MeCTHbIX MaTepuanos,
XapaKTEePUCTUK rPyHTa Tesa NAOTUHbI U OCHOBAHMA, arpeccMBHOCTU BOAbl, A0/ITOBEYHOCTM KPENIeHUn B
YC/IOBUSIX IKCMIyaTaLUmM, apXUTEKTYPHbIX TpeboBaHUN.

5.18. KpensneHne BepXoBOro OTKOCA MAOTMHbI AE/NMTCA Ha OCHOBHOE, Pacno/OXEHHOEe B 30HE
MaKCMMasibHbIX BOJIHOBbLIX M NeA0BbIX BO3AEWCTBMIA, BO3SHUKAIOLWMX B IKCMAYaTaLUMOHHbIM nepuog, U
obneryeHHoe - HUXKe OCHOBHOTIO KpenieHus.

BepxHelt rpaHuUEei OCHOBHOTO KpenaeHusa, Kak npaBuio, c/edyeT cYnmTaTb OTMETKY rpebHs
NAOTUHBbI.

B cnyyae 3HAuUMTENbHOrO BO3BbLIWEHUA TPebHA Hag pacyeTHbIM YPOBHEM BOAbl OCHOBHOE

KpenneHne cneayet 3aKaH4YnMBaTb HUXKe FpE6HH Ha OTMETKe BbICOTbl HaKaTa hrum; panee Ao I'pe6HF|

[0BOAAT 0bneryeHHoe KpensieHue.
5.19. HUKHIOO TPaHULY OCHOBHOMO KpenaeHua cneayeT HasHayaTb, cYUTad OT MMHMMANbHOrO
YpOBHs cpaboTKM BOAOXPaHWAMLLA Ha r1ybuHe

h=2h,, .(2)

Mpy 3TOM HUMKHAA rpaHULLA OCHOBHOTO KpenieHUs A0MXHA 6biTb HUMKE MUHUMANbHOTO YPOBHSA
CcpaboTKMN BOAOXPaHUAMLLA HEe MeHee YeM Ha 1,5t, rae t - pacyeTHanA ToALWMHA 1egAaHOro NOKPOBa.

MpumeyaHne. ObneryeHHoOe KpenaeHue [AO0MKHO 3aluliaTb OTKOC OT MOBPEXAEHUI npwu
BO3/elCTBMU NbAa, BOJIH M TEYEHUI He TO/IbKO B NPOLLECCE HOPMA/IbHOM 3KCNAYaTaLMmM COOPYIKEHUSA, HO
M B Nepuoabl Hamo/IHEHUA W OMNOPOXMHEHUA BoaoxpaHuauuia. Ob6neryeHHoe KpenaeHue AO0MKHO
conpsAraTbCa C OCHOBaHWEM NIOTUHbLI MAM C Bepmoii, Hanpumep, YCTPOMCTBOM Yyrnopa U3 KaMHA UAU
beToHa.

B cnyyae ycTpoicTBa KpenieHMa AHA Nepes COOPYKEHMEM KpenaeHne 0TKoca NAOTUHbI AOIKHO
ObITb CONPAMKEHO C HUM.

5.20. Mpwn conpaxeHUn OCHOBHOIO U 0bJIerYEHHOro KpenaeHma Heobxoanumo npeaycmaTpmsaThb
KOHCTPYKTUBHbIE Mepbl, HaNPUMep, YCTPOMCTBO B BUAE ynopa M3 KamHA uam 6eToHa. Pasmepbl ynopa
cnenyet HaszHavyaTb B 3aBUCMMOCTM OT KPYTU3HbI OTKOCA, a TakXe KoadpduumeHTa TpeHUA maTtepuana
KpenneHua 1 ynopa no rpyHTy oTKoca.

5.21. ina KpenneHus oTKOCOB KaMeHHOM HabpoCKoM, B TOM Yncie 3aanToln achanbTom, cneayet
NPUMEHATb, KaK NPaBUIO, HECOPTUPOBAHHLIM KameHb (FOpHYto maccy).



5.22. HeobxoamMmble maccy M pasmepbl OTAE/bHbIX KaMHel B HabpocKe KpensjeHus OTKOCOB,
KO/IMYECTBO KaMHell pasmepoM MeHbLUE PacYeTHOTO, a TaKKe TO/WMHY KPenaeHUs cneayert onpeaenatb
pacyeTom.

5.23. TOAWMHY KpenneHusa M3 KameHHOM HabpocKu cnefyer NpMHMMATb C YYETOM BO3MOMKHOCTU
YaCTUYHOrO BbIHOCA MEJIKMX YacTUL, U3 Hee NPU BOJIHOBOM BO3AENCTBUU, NOABUMKKMA KPYMHBIX KAMHEMN,
npy Nes0BOM BO3AENCTBMM YNIOTHEHWUA MaTepuana KpenieHus, a TaKKe M3 onbiTa 3KchayaTauuu

dHa/TI0TNYHbIX KpEHHEHMﬁ, HO HEé meHee 3ds,85' rae ds,85 - ANaMeTpP KaMHA, MaCCa KOTOPOro emecrte C

maccoit 6onee menkmx ppakLmin coctasnaaeT 85% maccol BCeli KAMEHHOM HAabpPOCKM KpenaeHus.

5.24. [lna KpenneHua OTKOCOB caedyeT NMPUMEHATb KaMeHHble maTepuanbl U3 U3BEPKEHHbIX,
0CafloYHbIX U MeTaMopdurUeckmx nopoa, 061aaatoWwmx He0bX0AMMOM NPOYHOCTBIO, MOPO30CTOMKOCTbIO
N BOAOCTOMKOCTbHO.

5.25. MoHOAUTHble Xene306eToHHble KPenieHMsa OTKOCOB C/eAyeT NPOEKTUPOBATb, KaK NPaBuno,
B BUAE CEKUMA pasmepom He 6osiee 45 x 45 m Karkaas, pasgaeneHHbIX Mexay coboit TemnepaTypHbImMM
nonepeyHbiMM U 0CaA0YHbIMU WBamU. CeKuun KpenneHua cnepyet NPOEKTUPOBaTb COCTOAWMMWU U3
OTAENbHbIX NANUT.

MAnTbl, Kak NpaBuao, cneayeT MPUHUMATb MPAMOYrosibHON GOPMbl C COOTHOLIEHMEM CTOPOH

1< lsl/bsl <2,rge bsl - MeHblLasA CTOPOHa, pacrnonaraemas nepneHanKyNapHO ypesy BoApl; pasmep

HasHauaetca pasHbim 0,44, roe A - pacuetHas gavHa BoaHbI, HO He 6onee 20 M. YBeNUUYeHUe ANUHbI
CeKUMN OO0NyCKaeTcs NpU Hagnerkalwem obocHOBaHMW. B npepgenax KaxKgoh cCekuuMm apmMmpoBaHue
O0/IKHO ObITb HEMPEPbIBHbLIM.

5.26. [ubkue 6GecwoBHble KpenaeHna OTKOCOB Ha ocHoBe acdasbToBbIX MaTepuasnoB
(acdanbTobeTOHHbIE, U3 KAaMHA, 3a/IMTOTO INTbIM achanbToOM, U1 T.N.) PAaCCUMTLIBAIOTCA M MPOEKTUPYIOTCA
N3 YCNOBUIA:

obecneyeHns UX yCTOMYMBOCTU Ha OTKOCE;

NPOYHOCTU NPU BOSIHOBbIX U 1€4,0BbIX, B TOM YMCE U NOBTOPAIOLLMXCA BO3LENCTBUSAX;

COXPaHEeHUa CMIOWHOCTU (TPELMHOCTOMKOCTM) B 3MMHee Bpema MNpu  OTpULATE/IbHbIX
TemnepaTtypax BO3ayxa;

WUCK/IIOUYEHUSA Pa3kKUKEHUA NOA HAMM TPYHTA NPU yAapHbIX (AMHaMUYeCKUX) BO3AENCTBUSAX.

5.27. KpenneHune OTKOCOB M3 COOPHbIX Kene3obeToHHbIX NAUT cneayeT MNPOeKTMpoBaTb C
OMOHOIMYMBAHNEM UX B ceKuuu. Mpu cooTBeTcTBylOWEM O0OOCHOBAHUM AOMYCKAETCA KpenseHue u3
HEOMOHOJIMYEHHbIX MJINT C OTKPbLITBIMWU LWIBAMWU MPU KOHCTPYKUUM, HE AO0MNYyCKalowWen BbIHOCA YacTul,
rPyHTa TeNa NAOTUHbI.

MaKcuMabHbI pasmep NAUT caenyeT ycTaHaBAMBaTb, UCXO4A U3 YC/IOBMIA TPAHCNOPTUPOBAHUA U
yA06CTBa YKNaAKN UX Ha OTKOC.

5.28. TONWWHY MOHOMUTHbLIX U COOPHbIX *KenesobeToHHbIX KpPenneHwui cneayet onpeaensitb
pacyeToM MM MO aHaNoram.

5.29. Mpu nosormux oTkocax nAoTUH (1:7 - 1:12) u BbicOTe BO/MHbI He 6osee 1 M MOXKeT bbiTb
npuMeHeHo obaeryeHHoe KpenaeHne B BUAE CNOA KPYNMHOOBJAOMOYHOro rpyHTa, KPYNHOCTb YacTul, U
TONLWMHY KOTOPOTO cAenyeT onpeaensatb PacHeTom Uan UccnefoBaHUAMM.

5.30. KpenneHune HM30BOro OTKOCA cnenyeT BblbMpaTb B 3aBUCMMOCTU OT MaTepuana, U3 KoToporo
BO3BEAEHa HW30Bas MpPM3Ma MNNOTUHbI, C LENbl 3aluMUTbl €ro OT aTMoChepHbIX BO3AENUCTBUIA U
paspylweHns 3eMNEePONHbIMU KMBOTHbIMKU. [NA KpenseHua HU30BOrO OTKOCA M3 MNecyaHblX WK
FAVMHUCTBIX TPYHTOB C/ieAyeT, KaK NpaBuao, NPUMEHATb NOCEB TPAB MO PACTUTENbHOMY CNOH TONLUMHOM
0,2 - 0,3 m, OTCbINKY WEeDOHA UK FPaBUS CIOEM TONLWMHON 0,2 M 1 apyrve BUAbl 061erdyeHHbIX NOKPbITUN.

[na cbopa n 0TBOAA IMBHEBLIX M MAaBOAKOBbIX (OT CHEroTasHUA) BoA Ha HU30BOM OTKOCe U Bepmax
3eMJIAHbIX NAOTUH HEOBXoAMMO NpPenycMOTPETb CUCTEMY MPOAOJbHbIX U NOMEepPeYHbIX BOAOCOPOCHbIX
JIOTKOB.

5.31. Ecnv HM30BOM OTKOC NOABEpPXKEH BO3AENCTBMIO /ibAa U BOJIH CO CTOPOHbI HUXKHEro bbeda, ero
KpenseHne cneayeT PpaccyMTbIBATb TaK Ke, KaK M 418 BEPXOBOro OTKOCa.

5.32. Nopg KpenaeHnem OTKOCOB, BbINMOJAHEHHbIM B BUAE KAMEHHOM HAabPOCKK, NAUT C OTKPbITbIMU
LWUBAMM USIN CO CKBO3HbIMW OTBEPCTUMAMMU U T.MN., CAedyeT npeaycmaTpmBaTb obpaTHble GUAbTPbLI, KOTOPble
MOTYT COCTOATb M3 OAHOro CNoA pPa3HO3EPHUCTOro MaTepuana MAM OBYX C/0EeB MATEpPManoB C



pPa3nNYHbIMM MO KPYNHOCTM YacTULL @MU, @ TaKXKe M3 UCKYCCTBEHHbIX BOAOMNPOHMLLAEMbIX MaTepuanos
(cTeKNOBONOKHO, reoTEKCTUL U T.1.).

5.33. MaTepuan ana o6patHoro ¢puabTPa, YUCA0 CAOEB U UX TOJLLMHY BbIOMPAIOT B 3aBUCUMMOCTM OT
CBOWCTB TIpyHTa OTKOCA, HaAMuMA W COCTaBa MECTHOIO MaTepuana W pe3ynbTaToB TEXHWUKO-
3KOHOMMWYECKOro CpaBHEHMA BapNaHTOB.

5.34. Mopa obpatHbIMU PUABTPAMM Ha OTKOCAX M3 TIMHWUCTbIX, MEJKO3EPHUCTbIX NECYaHbIX UK
pas3XKuKaoLWMXCA NPU OUHAMUYECKMX HarpysKax rpyHTOB cnegyeT yKAaAbiBaTb MecyaHyk Mpurpysky,
3epHOBOW COCTaB M TOJILLMHY KOTOPOWM YCTaHABAMBAKOT Ha OCHOBAHMM AAHHbIX UCCNEA0BAHUM TPYHTOB,
pPacyeToB YCTOMYMBOCTU U GUABbTPALMOHHOM NPOYHOCTH.

5.35. Mog, KpenneHnsmm n3 MOHOJIUTHBIX UK COOPHbIX Kene306eTOHHbIX NAUT (C YNAOTHEHHbIMU
LUIBAaMWN MM 3aMOHOJ/IMYEHHbIX B CEKLMMN) HA OTKOCAX U3 NMecyaHbIX UAM FIMHUCTBIX FTPYHTOB C/ieyeT, Kak
npaBwWJ/Io, YKNaabiBaTb OAHOCAOMHbIA 06paTHbIN GUALTP.

5.36. [JonycKaeTcs NPUMEHEHME MOHOJIUTHbBIX »KeNne3obeTOHHbIX 6echUNbTPOBbLIX KpenneHuM,
obecneumnBatoWmMx HageKHYO PaboTy KOHCTPYKUMM, HE [ONYCKatoWMX BbIHOCA MaTepuana oTKoca vyepes
LWBbI.

5.37. KpyTu3HY HeyKpenaeHHOro BOJIHOYCTOMYMBOrO FPYHTOBOrO OTKOCA c/ieayeT NpUHMMaTb B
COOTBETCTBMM C PACYETHbIM BOJIHOBbIM BO3z4eicTBMEM. [Tpn 3TOM O4YepTaHMEe OTKOCOB AONKHO ObiTb
NPUHATO C y4yeTom "mpoduana amMHammyeckoro pasHoBecua". MpUMeHEeHMe HeyKpensieHHbIX OTKOCOB
OO/KHO 6bITb  0BOCHOBAHO MCCNEA0BAHUAMM U TEXHUMKO-IKOHOMMYECKMM COMOCTaBAEHUEM C
BapWaHTaMM YKPENIeHHbIX OTKOCOB.

MpoTMBOGMALTPALMOHHbIE YCTPOCTBA

5.38. MpoTnBodmAbTPaLMOHHbIE YCTPOMCTBA CAeAyeT BbIMOAHATL U3 C1abonpoHMLL@eMbIX FPYHTOB
(FAMHUCTBIX M MENKO3EPHUCTBIX NEecUYaHbIX, IMUHOBETOHA, a TaKKe Topda) MM HEFPYHTOBbIX MaTepPUanos
(6eToHa, kenesobeToHa, CTann, NONMMEPHbIX, BUTYMHbIX MaTepuanos M A4p.) B BUAE BEPXOBON UK
LEeHTPaNbHOM NPOTUBOPUABTPALLMOHHOM NPU3MBI, IKPaHa, AMadparmbl, A4pa, NOHYPA, WNYHTA, CTEHKMY,
B TOM 4YMC/e U CO34aBaemMoN MeToAOM ''cTeHa B rpyHTe", LemMeHTaUuMOHHOMW M ApYrux 3aBec, a npu
COOTBETCTBYHOLLLEM 06OCHOBAHUM - B BUAE KOMBUHUPOBAHHOW KOHCTPYKLMM U3 TPYHTOBbIX U HEMPYHTOBbIX
MaTepunanos, YTO NO3BOIAET BO3BOANUTb COOPYKEHUA 6e3 co3gaHna NepemblyeK.

Komb1HMpOoBaHHble NPOTUBODUILTPALMOHHbIE YCTPOWCTBA, Kak NPaBWUIO, COCTOAT U3 CNeayroLLMX
dparmeHTOB (PUCYHOK 2):

rPYHTOBOE AP0 U UHBEKLMOHHAA Anadparma (PUCYHOK 2, a);

NAeHOYHaA N MHbeKLMOHHasA anadparma (PUCYHOK 2, 6);

acdanbTobeToHHas aMadparma M MHbEKLMOHHas 3aBeca (PUCYHOK 2, B);

rpyHTOBOE AAPO U "cTeHa B rpyHTe" - UHbEKLUMOHHasA anadparma (pUCYHOK 2, 1).
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1 - BepxoBas NpM3Ma; 2 - KpenaeHue BEPXOBOro 0TKOCa;
3 - rpyHTOBOE A4p0; 4 - nepexogHble cioun (obpaTHble GUAbTPbLI);
5 - HU30Bas NPU3Ma; 6 - CONpAratoL Mt INEMEHT;
7 - UHbEKLMOHHasA 3aBeca; 8 - nneHoYHan aMadparma;
9 - acdanbTobeTOHHaAn anadparma ("creHa B rpyHTe");
10 - "cTeHa B rpyHTe";

m,, - K03GPULMEHT BEPXOBOrO OTKOCA;

M, - Ko3dPNLUMEHT HU30BOro OTKOCA

PUCYHOK 2. KOHCTPYKLMM NNOTUH C KOMBUHUPOBAHHbIMM
NPOoTUBOUNLTPALLMOHHBIMW YCTPOMCTBAMMU

Conpsratiowmin afeMeHT MOXET NpeaycMaTpuUBaTbCA Ha YPOBHE KOPEHHbIX MOPOA, B TOM YMC/e C
YCTPOMCTBOM NOA3EMHbIX rafepen.

5.39. MNpoTnBodUAbTPaALMOHHbIE YCTPONCTBA cieayeT BbibMpaTb B 3aBUCMMOCTM OT BUAA 3€M/IAHOM
MAOTUHbI, XapPaKTEPUCTUK TPYHTOB €€ Tefa W OCHOBaHMA, HaAnuMa HeobXOAMMBIX FPYHTOBbIX WK
HErpyHTOBbIX MaTepPManoB g NPoTUBOOUIbTPALMOHHBIX YCTPOMCTB, HaNYMA BEYHOMEP3/bIX FPYHTOB B
OCHOBaHWM, BbICOTbI MNOTUHbI, NONOXKEHNA BOLOYNOPa OCHOBAHUA M YCNOBUIM Npou3BoacTBa paboT no
pe3ynbTaTaM  TeXHUKO-IKOHOMMYECKOro COMOCTaB/IeHUMA BapMAHTOB MNAOTUH C  Pa3AMYHbIMU
KOHCTpyKUMAamM MDY,

5.40. TonwmHy rpyHTOBOrO 3KpaHa Uaun aapa NA0TUHbI CheayeT yBeNn4nBaTb CBEPXY BHU3.

MWHUManNbHYO TONLWMHY 3KpaHa UKW AApa Mo BEPXY HAa3HAYalOT U3 YC/I0BUIA NPOU3BOACTBa pabor,
HO He meHee 0,8 M, a MOHM3Yy - TaKylo, 4TOOblI rpagMeHTbl Hanopa ¢UAbTPALMOHHOIO MNOTOKA],
npMHUMaemble ANnA T[AMHOOETOHa, [/IMHbI, CYI/IMHKa W Ccynecu, YAOBAETBOPAAN  KPUTEPUIO
duNbTpaLMOHHOM NpoYHocTH (9.5).

YuacTkM fpa MAM 3KPaHa, a TaKKe MOHypa, Ha KOTOPbIX BO3MOMKHO UX NMpomepsaHue U (unum)
pa3mbiB BCNeACTBME 3HAYUTE/IbHbIX CKOPOCTEl TeyeHMAa BOAbl (Hanpumep, Npu Noaxode K AOHHOMY
BO/IOCMYCKY), cneAyeT NoKPbIBaTb 3aWMUTHbIM C/I0EM.

CnegyeT TakXe npeaycmatpuBaTb Meponpusatus, O670KMpyloWwme TpewmnHoobpasoBaHWe B
NpoMep3atoLLEM CBEPXY FPYHTOBOM 3KpaHE WAW AAPE NJOTUHbI B MECTe ero npumMbiKaHua K 6eToHHoOMY
COOPYKEHUIO UM BeperoBomy CKaJlbHOMY MacCcMBy, UCMO/b3ysA AR 3TOr0 BPEMEHHbIA MPOrpes WUau
NOKPbITUE NOJIMMEPHbIM YEX/IOM CONPAratoWero y4actka 6€TOHHOIo COOPYKEHMS, a TaKKe - YCTPOMCTBO
B 3TOM MeCTe, C BEpXOBOM CTOPOHbI 3KpaHa MAM A4pa, 3alWMTHOrO CN0S U3 KOJIbMATUPYHOLWEro TPELLUHY



MeJIKO3epHUCTOro (NnecyaHoro) matepuana.

5.41. IpebeHb rpyHTOBOro 3KpaHa (nocne OKoOHYaTeNbHOM 0CafikU MAOTUHbI) AOXKEH ObITb Bbille
@Y c yyeTom BbICOTbI BO/HbI U BETPOBOro HaroHa soabl (5.12).

lpebeHb agpa M anadparm U3 HErpyHTOBbIX MaTepManoB AOMKEH ObiTb Bbiwe PMY c yyeTom
HaroHa, Ho 6e3 yyeTa HaKaTa BO/IHbI (cm. 5.12).

5.42. Mpwu rnybokom 3aneraHMM BoAoOymnopa cnedyeTr Npu 3KpaHe (agpe) npeaycmaTpuBaThb
YCTPOMCTBO NMOHYpPa MM 3aBECHI, COMPAMKEHHbIX C 3KPAaHOM MAn agpom. NMoHyp, KaKk npasuno, cneayet
BbINOJ/IHATbL U3 TOrO K& MaTepurana, YTo M 3KpaH (s4po).

OAnHy noHypa cnepyeT HasHayaTb B 3aBMCMMOCTM OT OUAbTPALMOHHBIX PAacXo4oB, @ TaKMKe Mo
YC/IOBUIO HeZoNyLWEeHUA onacHbIX GUAbTPALMOHHbIX Aedopmaumnii rpyHTa OCHOBAHWA NAOTUHBI.

To/AWMHY nNoHypa cneayeT NPUHUMATL UCXOoAa U3 ycnoBuii obecneyeHua ero GUAbLTPALMOHHOM
NPOYHOCTU (CM. 9.5). HanmeHbLUYIO KOHCTPYKTUBHYHO TOJILLMHY TPYHTOBOIO MOHYPa NMPUHUMAIOT HE MeHee
0,5 m.

B cnyyae, ecan nod aKpaHOM MM B OCHOBaHMWM MOHYpPa PaCro/IOKeH KPYMHO3EPHUCTbIA FPYHT,
mexay npoTUBOGUIbTPALMOHHBIM 3/IEMEHTOM M TakKMM TPYHTOM c/ieayeT YKnaabiBaTb 0OpaTHbIN
dunbTp.

5.43. Tlpn OTCYyTCTBMM HA MeCTe CTPOMTEeNbCTBA MAOTUHbI [PYHTOB, MNPUrOAHbIX AAnA
NPOTUBOGUIBbTPALMOHHOIO 31EeMeHTa, WAM  NpU  HebNaronpuATHbIX  KAMMATUYECKUMX YCA0BUAX
HeobxoaMmo npeaycmaTtpumeaTb HEerpyHToBble NPOTUBOOMAbTPALMOHHbBIE  YCTPOMCTBA n3
acdanbTobETOHA, XKeneszobeToHa, CTanu, NOAMMEPHbIX MaTepPUanoB UAN NHBEKLMOHHYIO aAnadparmy.

MpumeyaHume. MpoeKTUPOBaHME NAOTUH CO CTaZIbHbIMU AMadparmamm pekomeHayeTca NpPoBoAUTb
B cooTseTcTBUM C [NpunoxeHuem XK.

5.44. AcdanbTobeTOHHbIE 3KpaHbl C/iedyeT BbINOAHATL U3 rMapPoTeEXHMYECKoro achanbTobeToHa
nnn nonumepacohanbTobeToHa € 3a4aHHbIMU MO YCNOBUSAM CTPOUTENLCTBA M PaboTbl KOHCTPYKLMUK
nokasatensimu ero GU3NKo-mexaHU4eckux cBoicTB. CBolicTBa acdanbTobeToHa ANA 3KpPAHOB creayeT
HasHayaTb M3 YC/IOBMA YCTOMYMBOCTM €ro Ha OTKOCE, TPELUMHOCTOMKOCTM MNpU OTPULATE/IbHbIX
TEMMepaTypax BO3A4yXa, YCTASIOCTHOM MPOYHOCTM U KECTKOCTU MPU BOJIHOBbIX HarpysKax. 3a pacyeTHbIN
KoappmumneHT ¢uabTpaunm achasbTOBETOHHOrO 3KpaHa U MOHypa MOXHO MPUHMMATb KoabPUUMeEHT
dunbTpaumm pasHbiii 1-107° cM/c .

MpumeHeHne acdhanbTOBETOHHbIX 3KPAHOB NPU MUHUMANbHOM TeMmnepaType HUKe muHyc 50 °C He
OonycKaeTcs.

TonwmHy acdanbTobBETOHHOrO 3KpPaHa M ero KOHCTPYKUMIO cneayeT ycTaHaB/iMBaTb U3 yCA0BMA
COXpPaHEeHUA ero CNAOLWHOCTM U NMPOYHOCTU MPWU BOJHOBBIX, IEA0BbIX U TEMMNEPATYPHbIX BO3AENCTBUAX.
MoaroToBKY MOA 3KPaH BbIMNOAHAKT MO MNPUHUMNY 06paTHOro ¢unbTpPa - MNEepPexomHoro C/os,
WCKAtOYatoLWEero NpoTMBOAAaBAEHNE NOL SKPAHOM.

5.45. 3KpaHbl U3 KaMHS, 3a/IMTOTO /INTbIM achasibTOM, BbIMOJIHAOTCA ANLLIb B KAMEHHO-HAabPOCHbIX
naoTMHax. TpeboBaHUA K UX BbINONHEHUIO M PACYETy Te }Ke, YTO M B C/y4Yae achanbToOETOHHbIX SKPAHOB,
C TOW NULLb Pa3HULIEN, UTO UX TPELLMHOCTOMKOCTb NPU OTPULLIATEIbHbIX TEMMNepaTypax onpeaenserca He
TPELMHOCTOMKOCTbIO MaTepuasa 3KpaHa B LLEJIOM, a TPELWMHOCTOMKOCTbIO acdanbTOBOM 3a/IMBOYHOM
Macchbl.

TONWKMHY 3KpaHa M3 KaMHS, 3aIMTOr0 acPanbTOM, U €ro KOHCTPYKLMIO cneayeT ycTaHaBAMBaTb U3
YC/IOBUSI COXPAHEHUA YCTOMUMBOCTN U MPOYHOCTU HA OTKOCE MPU BOJIHOBbIX, €/10BbIX, TEMNEPaTYPHbIX
BO34ENCTBMAX U NPU OCaZKax.

5.46. AcdanbTobeToHHble Anadparmbl BbINOAHAOT M3 JIMTOrO, MAACTUYHONO U YNJAOTHAEMOro
ropsyero acdanbtobeToHa. Tun u coctaB achanbTobeToHa ANA CTpouTeNbCcTBa Auadparmel cneayer
BbIOMPATb MCXOAA M3 MPOYHOCTHbIX CBOMCTB MaTepmana, TEXHOIOrMYECKMX M SKOHOMUYECKMX PaCcyeToB.

MpumeHeHMe achanbTobeTOHHbIX Anadparm Npu TemnepaTypHbIX BO3AENCTBUAX HUXKE MUHYC 50 °C
He JonyckaeTcs.

OcHoBHbIM TpeboBaHMEM K KOHCTPYKUUK anadparmbl aBnsetcs obecneyeHne ee paboTbl B C*KaToOM
COCTOAHMM COBMECTHO C FPYHTOM Tena NAOTUHbI. Mpy 3TOM HanpsaKeHua 1 gebopmaunn B anadparme He
O0/IKHbI NPEBbILWATL AOMYCTUMbIX 3HAYEHWUI A5 BbIBPAHHOTO cocTaBa achanbTobeToHa.

CocTaB rpyHTa nepexogHblX CNoeB c/eAyeT MPOEKTUPOoBaTb M3 YC/AOBMA HeZonyCTUMOCTU



NPOHWKAHMA B ero nopbl achanbTobeToHa Anadparmbl U €ro HEMPOCbINAEMOCTM B MOPbI FPyHTa Tena
NNOTUHBI.

KOHCTpYKLMA nNpumbIKaHna acdanbTobeToHHOW auadparmbl K OCHOBAHWMIO U K BETOHHbIM
COOPYXXEHMAM [O0/KHA obecneymBaTb BO3MOMKHOCTb CKO/IbXKeHWA auadparmbl MO MOBEPXHOCTU
NPUMBbIKaHUI. AchanbToBbIM MaTepuan B 30He NPUMbIKaHUA SO/IKEH NPW 3TOM paboTaTb Ha CxKaTue.

5.47. TonwuHa achanbtobeToHHOW Anadparmsl U maTepuan ANs ee BbINOJHEHWA HAa3HaYaoTcA No
pacyeTy 13 yCNOBUA COXPAHEHWUA CMIOWHOCTM M obecneyeHns COBMECTHOCTU paboTbl Anadparmbl C TeIom
NNOTUHbI. MpeaBapuUTENbHO ee TO/WMHA 3a4aeTcA No popmyne

t=a+0,008H, (3)

roe H - Hanop B paccmaTpuBaemom cevyeHun anadparmel;

a=(0,4-0,5) m - TonwmHa anadparmbl Ha rpedbHe NAOTUHDI.

5.48. ene3obeToHHble 3KpaHbl B 3eMJIIHbIX HACbIMHbLIX MNAOTMHAX Ha CKaJibHOM WK
MaJIOC}KMMAEMOM OCHOBaHWKW cneayeT MPUMEHATb C 06s3aTes/ibHbIM 30HMPOBAHMEM MOMNEPEeYHOro
CeYeHMA NNOTUHbI MO CTEMEHWU YMJIOTHEHMA TPYHTOB M TpaHy/loMeTpuvyeckomy coctaBy. OCHOBHble
TpeboBaHUA K MPOEKTUPOBAHUIO KeNe306eTOHHbIX 3KPAaHOB U3N0XKeHbI B 7.25 - 7.28.

5.49. BeTOHHble W KenesobeToHHble (COOpPHble M MOHONUTHbIE) Auadparmbl cneayet
NPOEKTUPOBATb B COOTBETCTBMM C TpebOBaHMAMU K BETOHHbIM KOHCTPYKUMAM. Ouadparmbl cneayet
paspes3aTtb BepTUKANbHbIMW WU TOPWU3OHTANbHBIMWU LWBAaMM C COOTBETCTBYIOLWMMWN YNJAOTHEHUAMM,
O0MYyCKaoWMMM TeEMNepPaTypHO-0CaA04UYHble Aedopmaymn.

Mpun Hagnexawem o60CHOBaHMM pacyeTamm HanpsaKeHHOo-A4edhOoOpPMMUPOBAHHOTO COCTOAHUA U NP
MAKCMMA/ZIbHOM  YNNOTHEHMW TPYHTOB Tena nNAOTUHbI  OOMNYyCKAaeTCA BO3BOAUTb MOHOAMUTHbIE
enesobeToHHble guadparmbl 6e3 paspesku ropusoHTabHbIMKU AePOopPMaLMOHHBIMU LLBAMMU.

5.50. Mpu KCNONb30BaHMM NOAUMEPHbLIX MaTepuanos (Hanpumep, NOAUSTUIEHOBOM,
NONMBUHUNXAOPULHOW, OYTUIKAYy4YyKOBOW MNJEHOK W Ap.) A8 CO34aHUA NPOTUBOOUILTPALMOHHBIX
YCTPOMCTB KOHCTPYKLMA 3TUX YCTPONCTB U TEXHOIOMMNA CTPOUTENLCTBA AONKHbI 0becneymBaTb 3aWUTy UX
OT CO/THEYHOW pagMaLmMm U MEXaHUYECKUX NOBPEXAEHUN.

B 3aBMCMMOCTM OT BEAUYMHDI A0OMNYCKaeMbIX GUNbTPALMOHHBIX NOTEPb M MaTepuana CoeaAnHeHne
NO/IMMEPHbIX 3/IEMEHTOB MeXAy COb0i MOXKeT OblTb CBapHbIM, KJAEEBbIM UM MEXaHUYECKMM B BUAE
Hax/aecTa.

TonwmHy NPoTMBOGUIBTPALMOHHOIO YCTPOMCTBA U3 NOJIMMEPHOrO MaTepuana caeayeT HasHavyaTb
pacyeTom, UCXoas M3 CneaytoLmnX YCNOBUIA:

BEJINYMHA MAKCMMaJ/IbHbIX PACTATMBAIOWNX HAMPAXEHUA B MaTepuase He A0/IKHA NpeBblwaTb
BE/IMUYMHbI A0MNYCKAEMOrO PacTArMBAIOLLEro HaNpaAXeHUa, onpeaensiemoro Tpebyemoi 40/ Ir0BEYHOCTbIO;

3epHOBOM COCTaB KOHTAKTUMPYIOLWLEro TrpPyHTa AoaxeH obecneunmBaTb HEMNoOBpeXAaeMoCTb
NOSIMMEPHOr0 MaTepuana; NPU Ha3HAYEHUM NPOYHOCTU YKNAAbIBAEMOrO rPyHTA AO/IXKHbI YUMTbIBATHCA
OEeNCTBYIOLME HANPAXKEHUS;.

Nnpu COOTBETCTBYIOLLEM 060CHOBaHMM, C LLENbIO NOBbILEHMA HAaAEeXHOCTU paboTbl Anadparmbl, oHa
MOKET BbITb BbIMO/IHEHA B BMAE ABYX CNOEB rMHKOro matepuana ¢ aHTUPPUKLUNMOHHOM CMa3Kol mexay
HUMM.

MpoTUBOGMABTPALNOHHbBIE KOHCTPYKLUN U3 NOAMMEPHbIX MaTepuanos AOMNyCcKaeTca NPUMEHATb
ans nnotuH Il n IV KnaccoB, a TakKe, Npu Hagnexalwem o6ocHOBaHUM, A1a NAOTUH | 1 |l KnaccoB BbicOTOM
00 60 m.

5.51. MHbEKUMOHHYI0 gnadparmy B NJOTUHE cnegyeT co34aBaTb NyTemM HarHeTaHWA B MOPbI TPYHTa
Tena NA0TUHbI CNeumanbHOro YNAOTHAKOLWEro pacTBopa, COOTBETCTBYIOLLENO COCTaBa U KOHCUCTEHL MM,

MHbeKuMoHHan anadparma AonKHa o6s1agatb Heobxogumol GUAbTPALMOHHOM MPOYHOCTLIO,
AedopMaLMOHHbIMM M MPOYHOCTHBLIMM CBOMCTBAaMMU, 0becneynBatowMmmn OATOBEYHOCTb NAOTUHBI.

CocTaB M TEXHOJIOTMIO HarHeTaHMA MHBbEKLMOHHbIX PAacTBOPOB 0OOCHOBbLIBAIOT UCC/IeA0BAHUAMMU, A
npu HeobXo4MMOCTH - ONbITHBIMW PaboTaMm B MPOU3BOLCTBEHHbIX YC/OBUSX.

Mpn uncxoaHbix KoadpduumeHTax GUABTPALMM 3EPHUCTOrO MaTepuana Tena NAOTUHLI UK ee
BOAOYMNOPHOro 3/7emeHTa MeHee 50 m/cyT uenecoobpasHO MCMO/Ib30BaTb CTPYWHYKO TEXHOAOTUIO
LemeHTauuu.



[peHakHble ycTpoiicTea

5.52. [lpeHarkHble yCTPOMCTBA Tena 3eMIAHON NAOTMHbBI CefyeT NPOEKTUPOBATDL C Lie/bio:

OpraHM30BaHHOrO O0TBOAA BOAbI, OGUAbTPYIOLLENCA Yepe3s Teno, OCHOBaHWe W bGeperosble
NPUMbIKaHMA NAOTUHbBI B HUXHWUI Bbed;

npefoTBpaLLeHMA Bbixoaa GUAbBTPALMOHHOIO NOTOKA HA HU30BOM OTKOC U B 30HY, NOABEPKEHHYO
npomep3aHuio;

CHUMKEHUA [AEenpecCMOHHOM MNOBEPXHOCTU [A/A MOBbIWEHUA YCTOMYMBOCTM HU30BOrO OTKOCA
(BHYTPEHHWI gpeHa);

obecneyeHna yCTOMYMBOCTM BEPXOBOTO OTKOCa Npu BbICTpoit cpaboTke BOAOXPAHUAULLA;

CHATWMA NOPOBOr0 AAB/IEHUA, BOSHUKAIOLLErO NPU CEMCMUYECKUX BO3AENCTBUAX;

oTBOAA BOAbl, NpoduNbTpOBaBLUEWCA 4Yepe3 3KpaH (aapo); B cayyae cnabonpoHuuaemoro
MaTepuana HU30BOW MPU3Mbl MAOTUHbI U HA/IMYMA HU30BOI MEpPexosHOM 30HblI OTBOA BOAbl cCieayeTt
OCYLLECTBAATL CMeunanbHbiM APEeHaXKHbIM C/I0eM Ha MNOBEPXHOCTM OCHOBAHWUSA, COeAUHEHHbIM C
OPEHAXKOM HU30BOW NPU3MbI NMIOTUHDbI.

B BbICOKMX MAOTMHAX, BbINOJHAEMbIX U3 CYT/IMHUCTOTO WAWU CYMecyaHoro rpyHTa, Aa YCKOpPeHus
KOHCO/IMZALMM U YCTPAHEHMA BANSHMA MOPOBOro AaBJAeHUA MOMKET ObiTb NPesyCMOTPEHO YCTPOMCTBO
rOPU30HTaNbHbIX NN BEPTUKA/IbHbIX APEH B TO/LLE HU30BOW M LLEHTPAsIbHOM YacTei Tena niaoTUHbI.

YKazaHHble MepPOonpUATUA MO YCKOPEHWUIO NMPOLLECCOB KOHCOMNAAUMN LOMKHbBI OCYLLECTBAATLCA HA
OCHOBe pacyetoB gedopmauuii. B nepumog 3sKcnayaTaumnm HeobxoAMMO MpPOBOAWUTb HATypHble
HabnogeHus 3a gepopmaumnamn. PaboTbl NO YCTPONCTBY APEHAXKEN AO0MKHbI BECTUCH MPU OTCYTCTBUM
Hanopa Ha COOPY)KeHWe, a Mpu AEeNCTBYIOWEM Hanope - nod 3awuTol cuctem, obecneymsatoLmx
BOZOMNOHUKEHME.

5.53. Mpun NpPOEKTUPOBAHUM APEHAXKHbIX YCTPOMCTB HeobxoAMMO yuuTbiBaTb QuU3MUecKkue
XapaKTePUCTUKM TPYHTOB Tena U OCHOBAHMUA MAOTUHBI, UX CYGPO3IMOHHOCTb M YCNoBUA GUALTPALUKN B
ob6nacTn apeHaxka, paboTy ApeHarka B 3SMUMHUX YCAOBUSAX.

Pasmepbl ApeHaKHbIX YCTPOWCTB CAeayeT onpeaenatb ANA KaXKA0ro KOHKPETHOro c/yyas, ucxona
13 GUNBbTPALMOHHBIX YCAOBUIM, UCKAOYAOWMX KONbMaTaX FPyHTa B 06/1acTM ApeHarka, 3amep3aHua
bGUNBTPALMOHHOIO NOTOKA NPU BXOAE €ro B ApeHa U Ha BbIXOAe U3 ApeHarka.

KOHCTPYKUMM APEHAXKHbIX YCTPOMCTB HU30BOM YaCTU NIOTUHbI NPeaCcTaBAeHbl Ha PUCYHKe 3.

a)
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B pyC/ie: a - APEHaXKHbIM BaHKEeT; 6 - HAC/IOHHbIN APEeHaX.
Ha 6epery: B - Tpyb4aTbll ApEHaX; I - TOPU3OHTA/IbHbIN APEHANK;
A - X - KOMBUHMPOBaHHbIE APEHANKM;
1 - gpeHaxKHbIli BaHKeT; 2 - NOBEPXHOCTb Aenpeccuu;
3 - 06paTHbI GUALTP; 4 - HAC/IOHHbIN ApeHaX; 5 - Tpyba;
6 - ApeHaXkHanA neHTa; 7 - oTBOAALLLan TPyOa;
8 - 0TBOAALLAA KaHaBa;

df - MaKcMMabHas rnybuHa npomepsaHus;



M, - Ko3bPULMEHT HU30BOTO OTKOCA;

bb - wupuHa 6aHKeTa Nnosepxy

PucyHok 3. Cxembl OCHOBHbIX BUA,0B ApeHaxa

5.54. [lna conpaxeHua ApPeHarka C MJOTMHOM, KaK NpaBu/o, YKAaablBaloTca obpaTHble GUAbTPbI
(oauH nnn 6onee cnoes). O6paTHbIA GUNLTP ApPEHAXKA MOMKET BbIMOIHATLCA U3 HECBA3HbIX €CTECTBEHHbIX
AW NoJIyYaembIX MyTem pacceBa WM ApPO6JAEHMEM TPYHTOB, a TaK¥Ke M3 WMCKYCCTBEHHbIX MOPUCTbIX
mMmaTepuanos (mopuctoro 6eToHa 1 ap.).

[peHaxKHbI  KONNEeKTop cnefsyeT MNPOeKTUPOBaTb M3 KaMHsA, OETOHHbIX, Kene306eTOHHbIX,
XPU3OTUNLEMEHTHbIX, TOHYAPHbIX TPYO U T.M. C y4ETOM arpeccMBHOCTM BOAbI.

5.55. [lna yctpoiicTBa 06paTHbIX GUALTPOB CrledyeT NPUMEHNTb ecTeCTBEHHble HecBA3Hble UK
nosiydyaemble Apob6seHMEM TPYHTbl M3 MOPO3OCTOMKMX CKaJibHbIX nopog (ecan 3TOT maTepuan
noagepraeTca AeUCTBUIO OTPULATENbHbIX TEMMEPATYP), HE COAEpIKaLLMX BOAOPACTBOPUMbBIX CO/EN, a
TaKKe rpaHy/NIMPOBaHHbIE LWIAKKW, HErPYHTOBblE MaTepuanbl (Hanpumep, reoTeKCTU/b), NPUMEHeHMUe
KOTOPbIX AO/KHO ObITb CleunanbHO 060CHOBaHO.

5.56. [lpeHarkHbI BaHKeT (PUCYHOK 3, a) cneayeT BbINOAHATL, KaK NPaBUIO, HA PYCAOBbIX y4aCTKax
NAOTUHBI NPU ee BO3BeAEHNN Be3 nepemMblUeK 1 NPU NEPEKPLITUN PEKU OTCLINKON KaMHA B BOAY.

MpeBbiweHUe rpebHs aApeHaskHoro baHKeTa hs (npu OTCYyTCTBMM HAC/NOHHOrO ApeHaka) Hag,

MaKCMMasIbHbIM YPOBHEM HUXKHero bbeda (pUcyHOoK 3, a, 6) cneayeT onpeaensaTe B cOOTBETCTBMM € 5.12,
HO He meHee 0,5 M. LLUnpnHY BaHKeTa Ha3HaYyaloT U3 YC0BUIM MPOM3BOACTBA, HO HEe MeHee 1 M.

Mpyn conps)XeHMM Tena MNAOTUHbI C ApeHaXHbiM 6aHKeToM f[o/mKHa 6biTb  obecneveHa
dOUNBTPALMOHHAA MPOYHOCTb COMPAXKEHUA 3a CYET YCTpOMCTBa 06paTHOro GuAbTPa MO BHYTPEHHEMY
oTKocy H6aHKeTa. Mpu HaANYMM B OCHOBAHUWN MESIKO3EPHMUCTOIO rPyHTa U 6ObLUMX BbIXOAHbIX FPAAUEHTOB
Hanopa noJj, ApeHaxKHbIM BaHKETOM HageXUT NpeaycMaTpuBaTbh rOPU3OHTANbHbIN 06paTHBIN GUabTp
WAW 3aMblIB NOP KaMeHHOro 6aHKeTa Ha BbICOTY, onpeaensemyto GUAbTPALNOHHBIMU pacyeTamu.

lpebeHb apeHaxkHoro 6aHKeTa cieayeT 3alMLLATb OT 3aCOPEHMA NMOBEPXHOCTHBIMWU CTOKAMMU.

5.57. HacnoHHblt gpeHax (pucyHoK 3, 6) cnedyeT BbINOJHATb Ha Yy4yacTKax MNAOTUHbI,
nepeKpbIBatoLWMX 3aTONAAEMYIO NMOMMY, @ TaK¥Ke NPU OTCYTCTBMM Ha MECTe CTPOMTEIbCTBA 40CTAaTOYHOIO
KOZIMYEeCTBa KaMHs.

ToNWMHY HAC/IOHHOrO ApeHaxka ¢ obpaTHbIM GUALTPOM c/ieAyeT HasHayaTb M3 YCA0BUM
npousBoacTea paboT, HO He MeHee BeJIMYMHBI

t= 5ds,85 + tf ’ (4)

roe dsjgs - AMaMEeTp YacTuL, Macca KOTOPbIX BMECTe C Maccol bonee menkux ¢ppakumit coctasaneT
85% maccbl rpyHTa BCero ApeHaxKHoro cos;
tf - TO/IWMHA obpaTHOro GpunbTpa.

MaTepuan HaCNOHHOTO ApeHarka AOJIKEH conpAaraTbCA C MaTepuanom obpaTHoro ¢unbTpa U
3aMLLATb HM30BOW OTKOC OT BOJIHOBOMO BO34ENCTBUA B HUKHEM Bbede, a B HEKOTOPbIX CyYasX - U OT
npomep3aHus.

MpeBbiweHWe rpebHA HaCNOHHOIo ApeHa)ka hs Hag MaKCMMaJibHbIM YPOBHEM HUMKHero bbeda

cnepyet NpUHUMaTb, Kak U gns gpeHaxkHoro 6aHKeTta (cm. 5.56), ¢ yYyeTom BbICOTbl BbIKJIMHUBAHUSA
$dUNbTPALMOHHOrO NOTOKA Ha HU30BOM OTKOC NJIOTUHBI U TYBUHBI NpoMep3aHus.

5.58. TpybuaTtbii gpeHax (pUCYHOK 3, B) cneayeT NPUMEHATb, KaK MPaBWJIO, Ha Tex y4yacTKax
NAOTUHbI, r4e B MEepUoL ee 3KChayaTauuuM BoZa B HUMKHeM bObede OTCyTCTBYeT MAM MPUCYTCTBYET
KPaTKOBPEMEHHO.

TpybuaTbih ApeHaxk cnegyeT NpeaycMmaTpyBaTb M3 OETOHHbLIX WM XPU3OTUJILLEMEHTHbLIX TPyb
(nepdopupoBaHHbIX) C 3a4eNaHHbIMU CTbIKaMK, C 06CbINKON 06paTHLIM GUABTPOM.

CeyeHne ppeHaxHbIx Tpyb cneayetr onpeaenaTo rMAPaABANYECKUMWU pacdeTamu. [AdunameTp



APeHaXKHOM TpyObl cnegyeT HazHayaTb B 3aBMCMMOCTM OT BEIMYMHBI cOpacbiBaeMOro GuUAbTPaLMOHHOIO
pacxoaa, Ho He meHee 200 mm.

Mo pnuHe TpybyaToro ppeHa)ka HeobxogMMo NpeaycmMaTpuBaTb CMOTPOBblE KOMOALbl U
BOAOBbINYCKKX, pacnosaraemble C Y4eTOM MECTHOCTUM U Tpebyembix YKAOHOB. Bbixoabl BOAbl U3
BOZ0BbINYCKOB A0/IKHbI ObITb 3aLUMLLEHBI OT MPOMEpP3aHUA.

5.59. Topu3OHTaNbHbIN ApeHax (pPUCYHOK 3, ) cnefyeT NPOEKTUPOBATb B BMAE CRNOLWIHOIO
OPEHAXKHOro CN0A UAKN OTAENbHbIX FOPU3OHTANbHbBIX NONepeYHbIX UAN NPOAObHbIX APEHAMXHbIX NeHT,
BbIMNOJIHAEMbIX M3 KPYNHO3EPHUCTOro MaTepmana 1 3almwaemMblx 06paTHbIM GUABTPOM.

5.60. KOMBMHUpPOBaHHbLIN ApeHak (PUCYHOK 3, A4 - XK) cieayeT BblIbUpaTh MO yKa3aHHbIM B 5.56 -
5.59. OTmeTKy rpebHs 6aHKeTa KOMBMHNPOBAHHOIO ApeHa)ka (PUCYHOK 3, ) cneayeT Ha3zHavyaTb C y4ETOM
YC/IOBUIA NEPEKPLITUS PYCNa PeKMu.

5.61. Pasamepbl ApeHaXKHbIX YCTPONCTB B BUAE MIOCKUX APEHAXKEN AN APEHAXKHbIX IEHT cneayeT
onpeaensite MMAPaBAMYECKUMU U OUABTPALMOHHBIMU PacyeTamu C YYETOM YC/IOBUIA BbINOJHEHWUSA
ApeHaxa.

5.62. Bua ApeHakHbiX YCTPOMCTB MOMKET MEHATbCA Ha Pas/IMYHbIX Y4acTKaxX MJOTUMHbI, U WX
KOHCTPYKLMIO cnenyeT BblbMpaTb Ha OCHOBAHWM TEXHWKO-9KOHOMMYECKOrO CPAaBHEHWA BapMaHTOB B
3aBUCUMOCTHU OT:

BMAa NNOTUH;

WHYXEHEPHO-Te0NI0OrMYECKUX U TMOPOreoNorMYecknx yCaoBmiA OCHOBaHMA U 6eperos;

bU3MKO-MEeXaHNYECKUX XapaKTEPUCTUK FPYHTOB, UCMOJIb30BAHHbIX ANA APEHAXKEN;

ycnosuii nponssoacTea pabor;

KNMMATUYECKMX YCNOBUIN pailoHa CTPOUTENLCTBA;

YC/IOBUI 3KCNAYyaTaLUN U TEMMEPATYPHOIO PEXMMA COOPYIKEHUS;

CTeneHn arpeccMBHOCTM BOAbI.

5.63. ipeHaxu Tena NAOTUHbI, KaKk NPaBWaO, He YCTPauBatoT B CNeAyroLWwmMX Cayyanx:

npu BO3BEAEHUM NNOTUH Ha BOAONPOHWLAEMOM OCHOBaHUW, B KOTOPbIX JAenpeccMoHHas
NOBEPXHOCTb 6e3 YyCTPOMCTBA ApPeHaXKa OKa3blBAeTCA AOCTAaTOYHO yAaNeHHOM OT MOBEPXHOCTU HU30BOTO
OTKOCa U He MonagaeT B 30HY NPOMep3aHusa;

B HU30BOW YaCTW NAOTUH C 3KpaHamMM, A4paMu 1 gnadparmamm npu ycnosmnmn obecnevyeHnsa otsoaa
npo¢uAbTPOBaBLLENCA BOAbI;

B NJIOTMHAX, HW30Bas YacTb KOTOPbIX BbINOAHEHA M3 KAaMEHHOW HabpOoCKM MAUM U3 OpYyroro
KpynHoo6/10MOYHOro matepuana (rpaBuinHoro, rane4HMKoBoro 1 T.n.).

5.64. B cnyyae, ecnam 3emasiHaa NAOTUHA CONPATraeTca ¢ 6ETOHHbIMU COOPYXKEHUAMM, APEHAKM UX
OONXKHbI ObITb YBA3aHbI MeXay coboii.

5.65. B mecTax npuMmbIKaHUA NAOTUHbI K BeperoBbiM y4acTKam, PaCno/IOKEHHbIM Bbille YPOBHSA
HU)KHEro Obeda B MeXeHb, A0/KeH ObiTb NpeaycMOTPEH OPraHU3OBaHHbIM OTBOA BOAbI,
npodunbTPoBaBLIenca Yepes NAOTUHY (Hanpumep, FOPU30HTa/IbHbIN ApeHax).

5.66. MNpwn cTpouTenbCTBe 3eMAAHbIX HACbIMHbIX NAOTUH Ha BOAOHACIWEHHbIX FPYHTaX, B KOTOPbIX
nog, Harpy3kowm BO3HWKAET NOPOBOE AaB/IeHME, HapyLUaloLlLee NPOYHOCTb OCHOBAHWA, B YCNOBUAX, €CAK
OHO He MOMeT ObITb YMEHbLUEHO 33 CHET CHUMKEHUSA MHTEHCUBHOCTM BO3BEAEHWUA NAOTUHDI, MOBEPXHOCTb
OCHOBaHMA B Npegenax HN30BOM YaCTU NNOTUHbI CieyeT NOKPbIBaTb FOPMU30OHTA/IbHBIM APEHAXKOM, 3 ANA
0TBOAA BOAbl, OTKMMAEMOM W3 TPYyHTA OCHOBAHWA, PEKOMEHAYeTCA AOMONHUTENbHO YCTPauBaTb
BEPTUKANbHblE ApeHbl. HeobxoAMMOCTb M pasmepbl TaKOrO ApeHa)Ka, a TaKXKe PacCTofHWE MeXay
BEPTUKANBbHBIMW APEeHaMM A0/XKHbl 6bITb 060CHOBAHbI pacyeTaMu € y4eTOM MHTEHCUMBHOCTM BO3BEAEHUA
NAOTUHBbI.

5.67. YCTOMUYMBOCTb BEPXHEro CNOA TPYHTA OCHOBAHMA B HUXKHEM bObede cneayeT oueHWMBATL
pacyeToM Ha BbINOP OT AEWCTBUA BOCxoaAalero GpuAbTPaLMOHHONO MOTOKa, €ciM 3TOT C/AoW umeeT
BOZAOMNPOHULLAEMOCTb MEHbLUYHD, YEM HUMKENEKALLNI TPYHT.

Mpn He[OCTaTOYHOM YCTOMYMBOCTM CNOS FPYHTA Y NOLOLIBbI HU30BOFO OTKOCA MJIOTUHbI HAANEXUT
YCTPaMBaTb BEPTUKANBHbIN APEHAXK, MPOPE3AOLLMNIN STOT C/ION U CHUMKAIOLWMIA NPOTUBOLAB/IEHME.

BMecTo  BepTMKanbHOrO  ApeHaxa, npu  cooTsBeTcTBylowem  obocHoBaHWKW,  cregyet
npeaycmaTpuBaTb NPUIpy3KYy OCHOBAHMA 3@ HU30BbIM OTKOCOM M/IOTMHbI APEHUPYIOLWUM TPYHTOM C
YCTPOMCTBOM NpU HeobxoamMmocTy obpaTHOro ¢puabTpa U yyeTe ryoMHbI NpoMep3aHus.



O6paTHble pUAbTPbLI

5.68. ObpaTHble GUAbTPbLI HAZJEXKUT NPeayCcCMaTPMBaTb HA KOHTAKTE ApeHaXKa (MM NpuUrpysku) u
APeHMpyeMoro Tena NJOTUHbLI, AAPa, dKpPaHa WAM OCHOBAHWMA MAOTUHbLI, @ TaKke B Aobom mecte
WCKYCCTBEHHO CO34aHHOrO HanopHoro GpPOoHTA, rge BO3MOXKHA MexaHuyeckana cyPpPpo3mna Ha KOHTaKTe
MeKAy Pa3sHOPOAHbLIMMU FPYHTaMM.

MaTepuanbl obpaTHoro dunbTpa cnesyeT nofbmpaTtb U3 ycnosua obecneyeHma GuabTPaLMOHHOWM
NPOYHOCTM COMNPATAIOLLMXCA TPYHTOB B MECTE KOHTAKTa B NpoLecce BO3BEAEHMA U B MepMoa 3KCnayaTauum
NAOTUH.

Ob6paTHble GMAbTPLI JONYCKAeTCA He yCcTpamBaTb NPU cneunasbHOM 060CHOBAHWU; B YACTHOCTMH,
YCTPOMCTBO TaKoro ¢uAbTpa MO KOHTAKTy C APeHaoM HeobfA3aTesibHO, ecnu ApeHupyemoe Teno
CNOXEHO rPaBe/IMCTbIMU NEeCKamMM, TPaBUNHbIMWU TPYHTAMM U T.N., YA0BAETBOPAIOLMMN TpeboBaHUAM K
cocTtaBy obpaTHoro ¢puabTpa.

5.69. 3epHoBOIM cocTaB MaTepumana obpaTHoro ¢uabTpa AoMKeH ObiTb NogobpaH C yyeTom
OU3NYECKUX XapPaAKTEPUCTUK SPEHUPYEMOTO FPYHTA U UMEIOLLMXCA MECTHbIX PUAbTPOBbIX MAaTEPUANOB.

CocTaB ¢MAbTPa AOMKEH UCKNIOYATD:

OTC/lanBaHMe FIMHUCTOrO FPyHTa Ha KOHTaKTe ¢ MaTepuanom GUAbTpa - ANA NAOTUH U3 FIUHUCTOTO
FPYHTa UAW NNOTUH Ha IMMHUCTOM OCHOBAHUU;

NPOHWKHOBEHWE (NpOCbiNaHMe) YacTuL, 3alLMLAEMOro rpyHTa B nopbl GuAbTPA Ha yyacTKax
HUcxoaALLero GUNbTPaLMOHHOIO NOTOKA - A1A NAOTUH M3 NeCcYaHOoro rpyHTa;

BbINOP W BAAB/MBAHWME YaCTUL, FPYHTA B Nopbl GuabTPa - ANA NECYaHOro OCHOBAHMA Ha y4acTKax
BOCXOZALLErO NOTOKa;

pa3mbIB 3aLLULLAEMOrO TPYHTA Ha rpaHuue ¢ GUAbTPOM - B c/y4ae GUAbTPALMOHHOIO MOTOKAQ,
HanpaB/fIeHHOro BAO/Ib KOHTAKTa (KOHTAKTHbIN Pa3mbliB);

KonbmaTtaxk OGuabTpa MeNKMMM YacTULAMW, BbIHOCMMBIMW  GUABTPALMOHHBIM MOTOKOM U3
3aLWMLLAEeMOoro rpyHTa, BbIHOC KOTOPbIX AOMYCKaeTCA B NPOEKTe;

OMacHy ansa NpoYHocTn dmnbTpa cydpdosmnto B camom cnoe GunbTpa;

BbIHOC YAaCTUL, TPYHTOBOro martepuana GuAbTPaALMOHHBIM MOTOKOM B CKBO3HbIX MOMEpPeYHbIX
TPeLMHax B C/ly4ae BO3MOXKHOIO MX BOSHUKHOBEHWSA B Tese NOTUHbI UM B ee BOAOYNOPHOM 3/1eMEHTE.

CoctaB ¢punbTpa Ao/mkeH obecrnieumsaTb "camosasneuymBaHue" TpewmH B AApe B Caydyae WUX
obpa3zoBaHuA.

5.70. Yucno cnoes obpaTHOro ¢unbTpa U UX rPaHYJOMETPUYECKUI COCTaB cnenyeT Ha3HayaTb
ncxogA U3 ycnoBusa HegonyweHma cypdo3MOHHOMO BbIHOCA M KO/IbMATaLMM FPyYHTAa OCHOBAHMA NAOTUHbI
N onpeaenatb WX Ha OCHOBAHWW TEXHUKO-3KOHOMMYECKOTO CpPaBHEHMA BaAPWAHTOB, MPWU 3TOM
HeobX04MMO CTPEMUTBLCA K HAa3HAYEHMIO BOSMOXKHO MEHbLLEr0 YMcna cnoes punbTpa.

Ob6paTtHble ¢UAbTPbI MOTYyT ObITb OAHOCAONHBIMWU WAM MHOFOC/IOMHbIMM, BbIMNOJHEHHBIMU W3
$PaKUMOHMPOBAHHOIO U BOAOCTOMKOrO WEOHSA MK FpaBuA, a TaKXKe M3 Pa3HOM reoCUHTETUKU. Yncno
cnoes obpaTHOro ¢uAbTPA W MaTepuan caepyeT onpeaenatb MNyTeM TEeXHUKO-3KOHOMMUYECKOro
CONOCTaB/IEHMA BO3MOKHOFO KOHCTPYKTUBHO-TEXHO/IOFMYECKOTO BbIMOJIHEHMA APEHaXKHOrO YCTPOMCTBA.

5.71. MaTtepuan obpatHoro ¢punbTpa gpeHaxkei ana nnotuH | 1 Il Knaccos cnenyet NpoBepATb
3KCNEPUMEHTA/IbHBbIM MYTEM Ha FPYHTAX M B yCA0BUAX paboTbl, B KOTOPbIX OH OyAeT HaxoAuTbcA B
COOpYXeHuun, a ana naotuH Il n IV Knaccos - corfiacHoO COOTBETCTBYIOLMM pacyeTam.

5.72. TonwmHa Kaxaoro cnos obpaTHoro ¢ouabtpa No GUAbTPALMOHHBIM YCAOBUAM L0/MKHA ObiTh

He MeHee Sds,ss , HO He meHee 0,2 m.

TonwmHy cnoeB obpaTHbIX GUABTPOB HEOOXOAMMO HA3HayaTb C Y4ETOM NPOU3BOACTBA PaboOT M
TEXHUKO-3KOHOMMYECKUX PaCYEeTOoB.

ConpseHune Tena NA0TUHbI C OCHOBaHUEM,
6eperamm n 6ETOHHbIMU COOPYKEHUAMM

5.73. Ana npefoTBpalieHWUA OnNacHoOM ¢UALTPAUMM MO KOHTAKTY 3eMAAHON NAOTMHbI C ee
OCHOBaHMEM cneayeT NpeaycMaTpuBaTb MEpbl, 3aBMCALLME OT XapPaKTePWUCTWUK, COCTOAHWUA TPYHTOB
OCHOBaHMA U gpyrnx GakTopoB 1 obecneynBatoLme NAOTHOE NPUMbIKAHWE rPyHTa TeNa NAOTUHbI K TPYHTY



OCHOBaHMA.
B npoeKTax NAOTUH, BO3BOAUMbIX Ha HECKa/ibHOM OCHOBaHWW, cieayeT npeaycMaTpuBaTtb
MeponpuaTMA MO NOLrOTOBKE OCHOBAHMA, B TOM 4uciae NO BbIPYOKe ieca M KyCTapHMKAQ,
BbIKOPYEBbLIBAHUIO MHEW, YAANEHUIO PACTUTENbHOFO C/0A M CN0A, MPOHU3AHHONO KOPHEBULLAMM
[EepPeBbeB U KYCTOB WM XO4aMMU 3eMNEPOMHbBIX }KMBOTHbIX, @ TAKXKe N0 yAaNeHUIo FPyHTa, COAEpPKaLLero
3HAYUTENIbHOE KOJIMYECTBO OPraHUYECKUX BKAOYEHUI UK CONEN, NEerKo pacTBOPUMbIX B Boae (4.4 n 5.5),
YAANEHUO CUAbHONBbAMUCTBIX TPYHTOB NO BCEM MAOLWAAM OCHOBAHMUA Tafol NAOTUHbLI AU TONAbKO Nofa
BEPXOBbIM K/AMHOM Mep3/10li MAOTUHbI, U B CAy4ae HeOobXOoAMMOCTU - MepPOonpUATUA MO CO3AAHUIO
NPOTUBOGUIbTPALMOHHOIO YCTPONCTBA B OCHOBAHWM NAOTUHbI (3yD, CTEHKA, WNYHT U T.M.).

Mpn NPOEKTUPOBAHUU NAOTUH PACNAACTAaHHOTO NPOdUAA YACTUYHbIA WAM MOJHbLIA OTKA3 OT
MepOonpUATUIA NO NOATOTOBKE OCHOBAHMA [OMNYCKAETCA NPU COOTBETCTBYIOLEM 0HOCHOBAHMM COrnacHoO
TpeboBaHuAM 6.3.

Mpn NPOEKTUPOBAHUM 3EMIAHDLIX NJOTUH, BO3BOAMMbIX HA CKa/lbHOM OCHOBAHWW, SONKHO ObITb
NpeayCMOTPEHO yAaNeHue paspylieHHOW CKalbl (B TOM uyucine AO0/KHbI ObiTb yaaneHbl OTAesbHble
KPYMHble KAMHM U CKOMJIEHUS KaMHEel) Ha NAoLWaamn ConpsiXKeHMa NpoTUBOGUAbTPALMOHHbIX YCTPOWCTB
NJIOTUHBI C OCHOBAaHMEM, 3ae/1aHbl Pa3BefoYHble reo/IorMYEcKne U CTPoUTE IbHbIE BbIPAabOTKMU.

Ha yyacTkax conpsa)eHua C OCHOBaHMEeM 4yacTel npoduna NAOTUHbI, BbINOAHAEMbIX U3 Bonee
BOAOMNPOHULAEMbIX MAaTEPMANOB, YeM NPOTUBODUIbTPALMOHHbIE YCTPOMCTBA, YAaNeHMe PaspyLIeHHOM’
CKaNbl Heobs3aTeNbHO.

MpW HaAMYMKM B OCHOBAHWMM NOBEPXHOCTHOTO C/10A FPYHTa, UMetoLW,ero 60s1ee HU3KME NPOYHOCTHbIE
XapPaKTEPUCTUKM, YEM TPYHT MIOTUHbI, HEOOXOAMMO ONpenensiTb 3IKOHOMUYECKYIO LenecoobpasHOCTb
yAaneHua 3Toro cioA (Mam ero BepxHel 4acTu), yunTbiBas, YTO NPU 3TOM OTKOCbI MAOTUHbI MOTYT ObITb
6onee KpyTbiMU.

Mpwu cTpouTenbCcTBE NAOTUH B CEMCMUYECKUX PAaiOHAX HA OCHOBAHUSAX, CNOMEHHbIX U3 MecYaHbIX,
nblaeBaTblX, BOAOHACHILEHHbIX FPYHTOB, CAeAyeT YYUTbIBaTb BO3MOMKHOCTb MX PA3KMMKEHUA NpU
ANHAaMUYECKNX BO3AENCTBUAX.

Mpu 06HApPYKEHUWN Ha CTaAMW U3bICKAHWI B OCHOBAHMM NPOEKTUPYEMOMN NNOTUHbI FPYHTOBbIX BOA,
cofepKalmx B PAacTBOPEHHOM BWUAE OKMC/Ibl MapraHua WAW Kenesa, HeobxoguMmo npesycMoTpeTb
MepOonpuATUA NO NPeLOTBPALLEHMNIO PA3rPy3KM STUX BOL B APeEHaKHble YCTPOMCTBA MAOTMHbI, YTOObI
n3bexaTb XeMOreHHOro UX KOJIbMaTUPOBaHMA (3auneHus).

K Takum meponpuaTnam oTHOCKTCA 3aKpbiToe (6e3 KOHTaKTa ¢ aTmocdepoit) ApeHMpoBaHUe 3Toro
BOZAOHOCHOIO FOPU30HTa.

TaKrKe B aHa/IOrMYHbIX C/ly4anx Heobxoanma NpoBepKa Ha YCTOMUMBOCTb K XMmundeckon cyddosmnm
CLLEMEHTMPOBAHHbIX TMIMCOM IPYHTOB B OCHOBAHMM NJIOTUHbI UK B BEPETrOBbIX MacCMBAX, K KOTOPbIM OHA
NPUMbIKaeT.

5.74. HaknoHHble noBepxHOCTU BeperoB B npegenax npodpuna NPUMbIKAHMA MAOTUHbBI AO0NXKHbI
6bITb COOTBETCTBEHHO CM/IAHMPOBAHbI, MPW 3TOM He AOMYCKAlOTCA HaBMcalowWwMe y4acTKM B npegenax
NPUMbIKaHUA NAOTUHBI M YCTYNOOOpPa3Hble Y4acTKM B Npegenax NPUMbIKaHUA NPOTUBOPUABTPALLUOHHOIO
YCTPOWCTBA NAOTUHBI.

Mpyv HanAMYUKM B OCHOBAHMM MIOTUHbLI ObICTPO BbIBETPMBAOLMXCA M BEYHOMEP3/bIX NOPOS, B
NpoeKTax HeobXoAMMO Y4YuUTbIBaTb WM3MEHEHWS CBOMCTB 3TUX MNOPoA WAM MNpesycMaTpuBaTb
COOTBETCTBYHOLLME KOHCTPYKTUBHO-TEXHOIOTUYECKME MEPONPUATUA.

Mpy HaAnuMM B CKaJlbHOM OCHOBAHMM MECTHbIX CKBO3HbIX MO Xo4y GUAbTPALMOHHOIO MOTOKA
TEKTOHUYECKUX HAPYLWEHWUA B BUAE TPELLMH HALNEKUT NPUHUMATL Mepbl K X PAacYMUCTKe U 3a4efKe, a
TaKxe mepbl, obecneymBatolme GUNbTPALMOHHYIO MPOYHOCTb MATEPMANA, 3aMNOHAIOLWENO 3TU TPELLMHbI.

B cnyyae BO3MOXKHOMO TpewmMHOOOpPa3oBaHUA B CAaMOM Tesle MAOTUHbI WAW BOLOYNOPHOM ee
3NeMeHTe BCNeACTBME MPOMOPANKMBAHUA WAM TPABUTALMOHHOTO YMNNOTHEHWUA TPYHTOBOFO MaTepuana
HeobxoAMmo npeaycmoTpeTb npoTuBocydPo3noHHOE O0OYCTPOMCTBO MPUMbIKAHUN MAOTUHbI K
6eperoBbiM CKMIOHaM WAW K OETOHHbIM COOPYKEHMAM B BWAE MNecYaHblX MaHXETOB CO CTOPOHbI
BOLAOXPaHMAMLLA, NPU HANMYMU KOTOPbIX OobecrnevymBaeTca KoJbMaTUPOBaHME BO3HMKAOLWMX B 3TOM
MecTe TPeLUUH.

B 3Tnx MecTax TaKKe cnegyeT npeaycMmaTpmBaTth TLWATENIbHYIO YKAAAKY U YNJIOTHEHME FPYHTOBOIO
mMmaTepuana, a5 Yero B KOHTaKTHbIN ero c/ion (TONLMHOM OKONO ABYX METPOB) HEOHXOAMMO YKNaAbIBaTb
6osiee yB/AXKHEHHbIN M MNAACTUYHLIA MaTepuan. [na obecneyeHMa HaZEKHOrO MNPUMbIKaHMA Tena



NAOTUHbI K BETOHHOMY COOPYEHWUIO CAesyeT, KaK NpaBuao, NPeAyCMaTPUBATL YKJAOH COMpPAMKAOLWMX
rpaHer COOPYKEeHUS B CTOPOHY 3EM/IAHOM NAOTUHbI He 6onee yem 10:1.

5.75. OnAa 3emAnsHbIX NAOTUH C NPOTUBOOUALTPALMOHHBIMU YCTPOMCTBAMMU W OAHOPOAHbIX
3eMAAHbIX MAOTUH, BbINOJHAEMbIX W3 FMHUCTBIX TPYHTOB HA CUAbHOGUABLTPYIOLWMX anNtoBUANbHBIX
OTNIOXKEHUAX, NEPEKPbLIBAOLLMX CKaNbHble NOPOAbl OCHOBAHMA, NPU HebobLwOM (40 5 M) MoLLHOCTM cos
annoBuA, Kak Npasuio, cneayet AOBOAUTb NPOTUBOOUNLTPALMOHHbIE YCTPOMCTBA A0 CKaslbl BPE3KOM
3yba.

Mpy MOLLHOCTU aNNtOBUANbHOTO cnoA bonee 5 m cnesyeT cpaBHMBATL BapuaHTbI MOTUH C AAPOM U
NPOTUBOGUNbTPALMOHHOM nperpagon (LemeHTauMoHHOW 3aBecoi, OEeTOHHOW CTeHKoOM W ap.) ¢
NAOTMHAMM, UMEIOLLUMWN MPOTUBOPUNBLTPALLMOHHOE YCTPONCTBO B BUAE 3KPaHa W NOHYpa.

MpoeKkTom HeobxogMMo nNpeaycMaTpmMBaTb COMNPSAXKEHME MNPOTUBODUNBLTPALMOHHBIX YCTPOMCTB
NAOTUHBI C OCHOBAHWEM B MeCTe MPUMbIKaHUA 3yba K cKane (Hanpumep, NyTemM MHBEKLMU pacTBopa B
MecTe NMPUMBbIKAHUSA, a B C/ly4ae He0HX0AMMOCTY - YCTPOMCTBA NPOTUBOPUILTPALLMOHHOM 3aBeChl).

[ny6buHy BUCAYEl NPoTUBOPUNLTPALMOHHOM Nperpaabl U ANMHY NOHYpa ceayeT yCTaHaB/IMBaTb Ha
OCHOBAHWN GUNBTPALUOHHbBIX PAaCYeTOB.

MpumedaHusa. 1. PUNbTPALMOHHBIM pacyeT OCHOBAHWUM MPYHTOBBIX MAOTUH (3€MAIAHbBIX U KAMEHHO-
3eM/ISHbIX) MPU yCTponcTBe NPOTMBOUIbTPALMOHHONM 3aBeCcbl AOJ/IKEH 3aK/04aTbCA B onpeaeneHuun
dUNBbTPALMOHHOMW MPOYHOCTM TPYHTOB OCHOBAHMA, MNPU KOTOpoM obecneymBaeTcad HALEKHOCTb
NoA3eMHOro KOHTYpa B NepMoS 3KCnayaTaumm U SKOHOMUYHOCTb €ro CTPOUTENbCTBA.

2. ®UNbTPAUMOHHDBII pacyeT Npu onpeaeneHMM NapameTpoB NPOTUBOGUIBTPALMOHHOW 3aBeChl
(rny6bunHa 3aBechbl, TONLMHA U LWAT CKBAXKMH) B OCHOBAHWUW FPYHTOBbLIX NJOTUH A0/KEH BbINOJHATLCA NPU
YCNOBUM AENCTBMA MAaKCMMAIbHOTO Hanopa Ha 3/1eMeHTbl KOHCTPYKUMI NOA3EMHOIO KOHTYpa € y4eTom
CBOWCTB IPYHTOB OCHOBAHMA (CKafbHble, HecKanbHble, cypPO3nMOHHO-yCTOMYMBBIE U Ap.), 3arnybaeHuns
NOBEPXHOCTM BOAOYNOpPA U Ap.

5.76. Mpw conparkeHMn NPOTUBOPUNbTPALNOHHDBIX YCTPOMUCTB NOTUHBI C HAKNOHHBIMW HEPOBHbIMMU
NMOBEPXHOCTAMM CKafibHbIX Geperos cnegyer nNpeaycMaTpuBaTb MNOAFOTOBKY MOBEPXHOCTUM CKafbl OT
rpebHs NAOTUHBI (84pa, SKPaHa) K OCHOBAHMIO C NOCTEMEHHbIM YNONOXKeHNEM, 6e3 pe3KUX NepesloMoB, C
HAaMMEHbLINUM TEXHUYECKN U IKOHOMMYECKM 0OOCHOBAHHbIM HaK/JIOHOM GeperoBbiX KOHTAKTOB, CPE3Ky
BbICTYMAIOLLMX YH4ACTKOB NOBEPXHOCTU CKajlbl U BblpaBHMBAHWE BE@TOHOM MECTHbIX MOHUKEHUA.

Yron  mexay  CMeXHbIMM  y4acTKamMuM  MOBEPXHOCTM  CKalbl B COMPAXEHUU ¢
NPOTUBODUNbTPALMOHHBIMW YCTPONCTBAMU He LOJIKEH npeBblwaTb 20°.

OuepTaHue npoAonbHOro npoduas MNAOTUHbI MO OCHOBAaHMIO CleAyeT Ha3HayaTb HA OCHOBE
pe3ynbTaTOB pacyeTa ero HanpaAXeHHOo-4ePpOPMUPOBAHHOIO COCTOAHUA M3 YC0BMA HeAOoNyLLEHUA
06pa3oBaHUA TPELLUH.

5.77. MNpu conpAMKeHUn HErpyHTOBbIX MPOTUBOPUALTPALMOHHbIX YCTPOMCTB NAOTUHbI (Anadparma,
3KpaH) C OocHoBaHMemM W bHeperamu nocpeacTBom 6eTOHHOro 3yba, NAUTbI UAM MOTEPHbI, a TaKXe
HenocpeacTBEHHO C BETOHHLIMW COOPYXKEHMAMM CleayeT NpesycMaTpuMBaTb Ha KOHTAKTE C OMOPHOM
NJIOCKOCTbIO TepmMeTUYHOro wea, obecneuymBatoliero cBobOAHbIM MOBOPOT MAM TFOPU3OHTANIbHOE
OTHOCUTENbHOE CMeLleHMe NpPOTUBOOUABTPALMOHHOIO YCTPOWCTBA B OMOPE OT IMAPOCTAaTUYECKOM
Harpysku 6e3 HapyLweHna BOAONPOHNLAEMOCTH LLUBA.

5.78. B 3eMn1iHbIX NIOTUHAX Ha CUIbHOTPELLMHOBATLIX CKA/IbHbIX OCHOBAHMSAX, MO KOTOPbLIM (B TOM
yucne 1 nocne oTTauBaHUA) MOXKET NPOUCXOAMUTbL ONACHAA ANA TeNa NAOTUHbLI GUAbTPaLUA, Heobxoanumo
npeaycmaTpuBaTb YCTPOMUCTBO 3y6a M NPOTUBOOUABLTPALMOHHOM 3aBecbl NOA HWUM, a TaKxkKe
NOBEPXHOCTHYIO MHBEKLMIO PacTBOPA (LLeMEHTALMOHHOTO, IMIMHUCTOTO U ME/IKOMECYAHOTO C BAXKYLLMM) B
npeaenax NoAoLwWBbl NPOTUBOPUABTPALMOHHOFO YCTPOMCTBA NAOTUHBI. [IPpOEKTMpOBaHNE OAHOPOAHbIX
NAOTUH 6e3 NPOTUBOGUABLTPALMOHHBIX YCTPOMCTB B TAKUX CAyYasX AOKHO ObiTb COOTBETCTBEHHO
obocHoBaHo.

5.79. Mpu NpOeKTUPOBaHMUMN 3eMIAHDBIX MJIOTUH Ha c1aboBOAONPOHULLAEMOM (B TOM YMC/e nocae
OTTaMBaHUA) U cNaboTPELLMHOBATOM CKa/lbHOM, MOJIYCKaNIbHOM U T/IMHUCTOM OCHOBaAHMAX A0MNYyCKaeTcs
npeaycmaTpmMBaTb YKAaAKy TpyHTa Tena MAOTUHbI  HEMnocpeaCcTBEHHO HA  OCHoBaHWe  b6es
NPOTUBODUNbTPALNOHHbBIX YCTPOMCTB.

Mpu NPOEKTUPOBAHUM FPYHTOBbIX NIOTUH BbICOTON 601ee 50 M B y3KOM KaHbOHe KOpbIToo6pasHoro
NpPoduNA Ha CKanbHbIX U MOAYCKA/IbHbIX OCHOBAHMAX MOXHO NpenycmMaTpuBaTb MPUMbIKaHME AApa



NAOTUHBI K OCHOBAHUIO Yepe3 MACCUBHYHO OETOHHYL NPOb6KYy C PacMoONOXKEHHbIMM Ha Hel (npu
HeobXxoaMMOCTH)  Kene3obeTOHHbIMM  APEeHaXKHO-CMOTPOBbIMU  (LLEMEHTALMOHHbIMK)  rafepesmum.
MpobKka A[o0/MXKHA ObiTb paspesaHa NPOAO/IbHBIMW TeMnepaTypHo-AedOPMALMOHHBIMKU WBamu. Mpu
CUNbHOTPELMHOBAaTOM  OCHOBaHMM NPOOKAa  MCNOAb3yeTca AAA  OCYLECTBAEHWA  NAOWaAHOWM
YNNOTHUTENbHOM LEMEHTALNN.

5.80. B mecTax conpsaxeHuAa Tena WAM NPOTUBOPUABTPALMOHHONO YCTPOMCTBA NJAOTUHbI C
OCHOBaAHWEM, beperamm n 6ETOHHbIMU COOPYKEHUAMM CeyeT NPeAYCMATPUBATD TILATENbHYIO YKAAAKY
W YNJIOTHEHUeE rpyHTa B6AM3KN NOBEPXHOCTM CONPAXKEHUSA, ONA YErO KOHTAKTHbIN CNol (ToAwmMHOM 2 - 3 M)
Heob6Xx04MMO OTCbINATb U3 FPYHTa 6osiee NNaCTUYHOro, MeHee BOAONPOHNLAEMOTO U 6osiee BNAXKHOTO (He
6onee yem Ha 1 - 3%), 4yem rpyHT OCTa/IbHOTO TeNa NAOTUHbI UAN NPOTUBODUABTPALMOHHOIO YCTPOMNCTBA.

5.81. MpwW NPOEKTUPOBAHUM B OCHOBAHWW MNAOTUHbLI MPOTUBODUNLTPALMOHHBLIX YCTPOWCTB
(wnyHTOBLIN pAd, cTeHKa U3 6eTOoHa, MMHUCTOro FPyHTa UKW BO3BOAMMAA METOAOM 'cTeHa B rpyHTe"
MHbEKUMOHHasA 3aBeca, Mep3/oTHas 3aBeca W A4p.) cnedyeT npenycMaTpuBaTb CONPSXKEHUE UX
HENoOCPeACTBEHHO C MPOTMBOPUABTPALMOHHBIMKU YCTPOWCTBAMM Tena MNAOTUHbI (A4PO, 3KpPaH WM
Avadparma).

5.82. Conpsratowme yCTpPoONCTBA 3eMAsHbIX MNAOTUH C OETOHHbIMM U XKene3obeTOHHbIMU
COOPYKEHMAMM OOMKHbI 0becrneymBaTh:

3alNUTY 3eMIAHOM MN/JOTUHbI OT pa3mbiBa BOAOW, Nponyckaemon uyepe3 BoAOCOPOCHbIE
COOPYKEHUS;

NAaBHbIN NoAXo4 BOAbl K BOAONPUEMHbBIM U BOAOCOPOCHBIM COOPYKEHUAM CO CTOPOHbI BEPXHErO
6beda, N1aBHOe pacTekaHWe NOTOKa B HUXKHeM Bbede, NnpeaoTepallatolLlee NOAMbIB Tela U OCHOBaHUSA
NAOTUHBI;

npesoTBpaLLeEHME ONACHOW GUABbTPALUM B 30HE NPUMBIKAHMA.

MpoeKTbl conpAaratoWwmx ycTponcTs naoTuH | 1 Il knaccos AoNXKHbI BblITb 060CHOBaHbI AAHHbIMK
rMApPaBAMYECcKUX U GUNBTPALMOHHBIX UCCe0BaHUA.

5.83. [na obecneyeHuAa HAZENKHOIO MNPUMbIKAHUA Tena 3eMAAHOM NAOTUHbI K BeToHHOMY
COOPY)KEHUIO chepyeT MpeaycMaTpuBaTb YKAOH CONPAratowmMx rpaHeli GETOHHOW KOHCTPYKUMWU C
3eMJIAHOM HacbINblo He Kpy4ye Yyem 10:1.

ConpsaxKeHne 3eMAAHOM NAOTUHbI C GETOHHbBIMUW COOPYKEHMAMM, NPOPE3AOLLMMU ee TeNo, cnenyet
OCYLLECTBAATb ANA NAOTUH, UMEOLWMX NPOTUBOPUIbTPALMOHHbIE YCTPOMCTBA, B 30HE 3TUX YCTPOICTB, a
O15 O4HOPOAHbLIX NAOTUH - B PeAenax BEPXOBOro KJANHA U LeHTPasIbHOM YacTu NAOTUHBI.

ConpsaxkeHue Tena 3eMAAHOM NAOTUHbLI C BETOHHbBIM COOPYKEHNEM HALNEXKNUT NPesyCcCMaTpPuBaTh B
BMAE 33a4e/1aHHbIX B HEro guadparm, Bpe3atoWwmxcs B 3eMIAHYIO NJOTUHY (LWNYHTOBbIN pag, 6eToHHan
CTeHKa v gp.). AnvHy gruadparm conpaxeHus cneayeT yCTaHaBAMBATb HA OCHOBaHMM QUIbTPALMOHHbBIX
pacyeTos.

MpoTnBOGMAbTPALNOHHbIE YCTPONCTBA B OCHOBAHUM 3E€MJIAHBIX MJIOTUH U BETOHHbIX COOPYXKEHWUM
OOJIKHbI 6bITb B3aMMOYBS3aHbI.

5.84. Mpun conpsayKeHUN y4acTKOB 3EMIAHON MNOTMHbI, BbINOJHAEMbIX HACbIMHbIM M HAMbIBHbIM
cnocobamu, HeobxoauMoO npeaycMmaTpuMBaTb MEPOMNPUATUA, He [OMYyCKalolWMe COoCpenoTOYEHHYIO
bUNBbTPaALMIO B MECTE CONPAXKEHMA U HEPABHOMEPHYIO OCaAKY TeNa NIOTUHbI U OCHOBaHMUS.

MNpumeHeHne Ha o6s3aTenbHOM OCHOBe pasgena 6 obecneumBaeT cobnogeHwe TpeboBaHWM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHui" (MoctaHoBneHue MNpasuTenbctea PP o1 26.12.2014 N 1521).

6. 3emnAHbIE HAMbIBHbIE NJIOTUHDI
6.1. KOHCTpYyKUUM NAOTUH, BO3BOAMMbIE METOLOM OTCbINKM TPYHTOB B BOAY, PEKOMeHAayeTcA
Ha3HayaTb B COOTBETCTBMMU C Tabaunuen 4, pucyHkamu 4, 5 n 4.3, a TakKe pekomeHaaunamm MpunoxkeHns

b.

Tabnnua 4



Buno miioTmHBE

PpyH TbI TeJla IIJIOTUMHEI

Crnoco6 BOBBeOeHMUS I1JIOTUHEL

1

2

3

OnHOpOnHAaA:

C NPUHYIOUTEJIBHO
bopMMpPYyEMEIMM OTKOCaMM
(pucyHok 4, a)

[lecku, cynecu, CYIJIMHKU
(B ToM umcie
JIeCCOBUIOHEIE )

IBYCTOPOHHMUM HAaMHB
c nambamu oOGBaJIOBAHUSA
Ha OTKOCax

CO CBODOOOHO
bopMMpPyYyEMBEIMM OTKOCaAMM —

Ilecku, T'paBUMHEE
(ODpecBdaHEIE)

OOHOCTOPOHHUM HaMHB
c maMbaMy OOBaJIOBAHUA

BEPXOBEIM (pUCYHOK 4, ©O) Ha HM30BOM OTKOCE
UM oBouMM (pucyHok 5, 0)
M LEHTPAJIbHEI HAMEIB
fe3 maMb oOBaJIOBaHUA
y3KOoNnpodmibHasa To xe [IMOHEePHBIM HaMBIB
(pucyHok 5, B) C BHIIYCKOM ITYJIbIIBL
"3 Topla TPyOH 1
HEIPEPLBHEM YyCTPOWCTBOM
obBaJIoOBaHMA IO OTKOCAaM
HeomuoponHasa:
c gampoMm (pucyHOK 4, B) |I'paBuliHble (IOpPeCBSHEE), IBYCTOPOHHMUM HaMHB

T'aJIEUHMKOBEIE
(mebeHmCTHE)
C CoImepXaHMeM I1€CUYaHHX
M TUIMHUCTHX Obpaxumi

c nambamu o6GBaJIOBAHUSA
Ha OTKOCaxX M OTCTOWMHHEM
IpyoOM B LEHTPaJIbHOM
YaCTU I1JIOTUHE
(pucyHOK 5, a)

C LEHTPaJIbHOM 3O0HOM
(pucysok 4, 1)

I'paBuMiHElEe (OpPecBSAHEBE),
TaJIEUHUKOBEIE
(mebeHMCTHE) WM
rnecyaHse
Pa3HOBEPHUCTEIE,
comepxalmme
MEJIKO3EPHUCTHE Qpakumum

To xe

KoMOuHEMpPOBaHHAL &

C HACBHIIHBIM A0P0O0OM

I'paBuMHEEe (OpecBSAHEBE),

IBYCTOPOHHMUM HAaMHIB

"3 TJIMHUCTOIO T'PyHTA TaJIEUHUKOBEIE 6es npyna
M HAMBIBHBIMM OOKOBEMMI (mebeHnCTHE)

30HaMK (pucyHOK 4, 1) WM TeCUYaHbe

C HACHIMIHEMM OaHKeTaMMu To xe To xe

"3 TOPHOM MacCH

¥ HaMEBIBHOM OIHOPOIHOM
LLeHTPaJIbHOM 3OHOMU
(pucysok 4, e)

C LEeHTpaJibHOM
HeTpyHTOBOV Iuadparmomn
Y HaMBIBHEIMUY OOKOBEIMU
nprsMaMm

OOHOCTOPOHHUM HAaMHB
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B oduUManbHOM TEKCTe AOKYMEHTa, BUAMMO, AOMNYyLLeHa onevyaTka: umeeTca B Buay Tabavua 4, a
He Tabanua 7.

a-e-cm. Tabnumuy 7; 1 - KpenseHne BepxoBOro oTKOCa;

2 - TPYHTOBbIN 3KpaH; 3 - nepexoaHble cnoun (0bpaTHble GUALTPLI);
4 - rpyHTOBOE AAPO; 5 - BepxoBasa Npusma; 6 - HU30BaA
npu3sma; 7 - BepxoBas rpyHTOBaA NpoTMBOGUAbTPALMOHHAA NPU3Ma;
8 - ueHTpanbHaA rpyHTOBaA NPOTUBOGUABTPALMOHHAA NPU3Ma;

9 - uemeHTauUA



PucyHOK 4. Buapl HAaMbIBHbIX NJIOTUH
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a - ABYCTOPOHHUI HAMbIB HEO4HOPOAHOM NAOTUHbI C A4POM;
6 - 04HOCTOPOHHUI HaMblB OAHOPOAHOM MJIOTUHbI C BEPXOBbIM
OTKoCcOM, GopMMPYEMbIM NPU CBOHBOAHOM pacTeKaHWUW Nybnbl;

B - HAMbIB Y3KONPOPUAbHOM NAOTUHbI;
1 - pacnpeaennTenbHbIN NyAbNONPOBOA; 2 - OTKOC HaMbIBa;

3 - OTCTOMHbIN NpyA; 4 - rpaHnua Aapa; 5 - gambbl nonyTHOro

obBanoBaHuA; 6 - pamba nepBUYHOro ob6BanoBaHus;
7 - rpaHuua Npyaka; 8 - BogooTsoaAwan Tpyba;
9 - BpeMeHHan nepemblyka; 10 - BogocbpocHol Konogel,

PucyHoK 5. OcHOBHble cXemMbl BO3BEAEHMA HAMbIBHbIX NIOTUH

6.2. Mpu BbIBOPE KOHCTPYKUMKN NAOTUHBI CledyeT CTPEMUTLCA K MAaKCUMMaNbHOMY UCMO/b30BaHUIO
€CTeCTBEHHbIX FPYHTOB, He TPebYIoLMX COPTUPOBKM NPK pa3paboTKe Kapbepa UK BbIEMKMU.

6.3. MpW HaAMYMM COOTBETCTBYIOLLMX KapbepHbIX FPYHTOB npeanouyTeHuMe ciedyeT OTAaBaTb
OA4HOPOAHbIM NecYaHbiM MAOTUHAM, XapaKTepusyembiM BbICOKOW TEXHONOTMMYHOCTbIO MPOM3BOACTBA
pabor.



OpHopoAHble necyaHble NAOTWMHbLI pacniactaHHoro npoouna co cBoboaHO dGopmMUpyeMbiMU
OTKOCamMM cnenyet NPUMEHATb NPU TEXHUKO-3KOHOMNYECKOM 060CHOBaHMM B C/ly4Yae 3aneraHma ciabbix
rPYHTOB B OCHOBaHWMU, HEOHXOAMMOCTU YMEHbLUEHUS 06beMa KpenaeHnsa OTKOCOB, a TaK¥Ke Npu HamblBe
nog, soay.

Mpn NPOEKTUPOBaAHUM NAOTUH Ha cnabbix M 3aTOPdOBAHHbIX FPYHTaX OCHOBaHMA, 06BOAHEHHbIX U
3a60/104EHHbIX TEPPUTOPUAX AOMYCKAETCA He NpPeaycMaTpMBaTb MOJIHOCTbIO MAWM YAcTUYHO paboTbl Mo
YOANEHUIO NOBEPXHOCTHOIO C/I0Si FPYHTA OCHOBAaHMA M PacCTUTENIbHOCTM MPWU YCNOBWUWM, YTO 3TO He
npuBeaeT K HapyLUEHMUIO YCTOMYMBOCTU U GUNBTPALMOHHOM NPOYHOCTU COOPYHKEHMUA.

Mpwn BO3BEAEHUN OLHOPOAHBIX MAOTMH Ha CNabblXx rPyHTax OCHOBaHMA CAedyeT, Kak npaBwuno,
HaMbIBaTb YLIMPEHHYIO HUMKHIOO YacTb ("noaywky"), a BepxHIo YacTb BO3BOAUTb NOCAe CTabuansaumnm
0cafokK "nmoaywkn".

6.4. HeogHopoaHble NAOTUHBI CAeayeT NPOeKTUPOBaTb NPU HaIMYNUU COOTBETCTBYIOLLMX KapbepHbIX
FPYHTOB M HEOBXOAMMOCTU CHUNKEHUSA GUAbTPALMOHHOIO pacxoda Mo CPaBHEHUIO C OAHOPOAHLIMMU
NAOTMHAMK, a TaKXe [ANA YMeHblleHUss obbema Tena MAOTUHbLL. [puM 3TOmM cieayeT yduuTbiBaTb
YC/IO}KHEHME TEXHONOMMKU NPOon3BOACTBa PaboT No co3aaHUIo AApa C 3aaHHbIM Pa3MepPOM U COCTaBOM
rPyHTa M HelONYLLLEHUIO ero NepemMbiBa KPYMHbIM FPYHTOM.

Ons obecneyeHna OAHOPOAHbIX CBOWCTB ffpa 3aJaHHOrO pasmMepa U WUCKAUYEHMA NnepembliBa
KPYMHbIM TPYHTOM [AOMNYyCKaeTcs BK/AYATb B MNPOEKTbl MNPW COOTBETCTBYHOLLEM 060CHOBaHUM
NPUHYANTENbHOE NepeMeLlIMBaHME FPyHTa B Npeaenax NpyaKoBOM 30HbI A4pa NAOTUHbI.

6.5. HambIBHble NIOTUHbI C GOKOBbIMM HACbIMHbIMU UM KAMEHHO-HaBPOCHbIMKW NPU3MaMK cneayet
NPUMEHATb NPU YC/NIOBUM WCMOJIb30BAHUA BbICOKMX MEpPemMblYeK WM KaMHS U3 MOJIE3HbIX BbleMOK
KoT/ioBaHa. Mpy NPOEKTUPOBAHUN NAOTUH ANA CEMCMUUYECKMX paloOHOB HeEoBXoAMMO NpeaycmaTpuBaTh
YCTPOMCTBO KAMEHHO-HabpPOCHbIX MPU3M U CEMCMOCTOMKOIO KPEeneHMUA OTKOCOB.

6.6. HambIBHOM cnocob BoO3BeAeHUs MAOTUHbI OOMNYCKAeTCs COBMELLATb C HACbIMHbIM, KOraa,
Hanpumep, BEPXOBY0 NPU3MY MJIOTUHbI HaMbIBAOT M3 NEecKa, a HU30BYIO M3 rPaBUNHO-TaIEYHNUKOBOTO
rpyHTa.

6.7. B NpoeKTbl HaMbIBHbIX MJOTUH cnegyeT BKAOYaTb MeponpuaTUA No obecneyeHnio KavecTsa
HaMblIBa PYHTa W YCTAaHOBNEHHOW NJIOTHOCTU €ro YKAaZKW, a TaKKe YyCTOMYMBOCTU OTKOCOB M/OTMHbI B
CTPOUTE/IbHbIM Mepuoa, B YAaCTHOCTM, C y4eTomM PpUAbTPALMOHHOIO NOTOKA, obpasylowerocs 3a cyet
BOAOOTAAYM CBEXKEHAMbBITOTO PyHTa, MHOUABLTPALUKN C NOBEPXHOCTU HaMbIBa M U3 OTCTOMHOrO Npyaa.
[Na HaMbIBHbIX MJOTUH A0/KHA ObITb YCTAaHOB/AEHA Npede/ibHasg MHTEHCMBHOCTb MX HapalwuBaHUA No
ycnosuto obecneyeHma BOAOOTAAYM HAMBITOFO FPYHTa, a A/18 YacTel NAOTUH, HaMbliBaeMbIx Nog, Boay, -
npeaenbl NOABOAHOM M HAABOAHOM KPYTU3HbI OTKOCA.

MHTEHCMBHOCTb HAMbIBa HEOOXOAMMO TaKKe KOHTPOMPOBaTh, Hab o 4as 33 BE/IMYMHOM NOPOBOrO
AaBAeHUs.

TpeboBaHMA K MaTepuaiam

6.8. 3epHOBOW COCTaB KapbepHbIX FPYHTOB c/AedyeT CYMTaTb OCHOBHOW XapaKTepuCTUKOW ann
OLEHKM TEeXHWYECKOW BO3MOXKHOCTM  BO3BEAEHMA  HAMbIBHbIX MJAOTMH M 3KOHOMMYECKOM
LenecoobpasHoCTV BbIGBPaHHOM KOHCTPYKLMMN.

CogepykaHMe OpraHMYecKUX M BOAOPACTBOPMMbBIX MPUMECEN B FPyHTaX A4 HamblBa NJOTUHbI
cnepyeT OOMYyCKaTb B KOAMYECTBaX, MPU KOTOPbIX MX OCTAaTOK B Te/ne HaMbIBHOW MAOTUHbLI nocae
NpPOM3BOACTBA PaboT No ee HambiBy byZeT He Bbllle BE/IMYMH, YKa3aHHbIX B 5.5.

6.9. MMpeaBapuTeNbHYIO OUEHKY MNPUrOAHOCTM KapbepHOro rpyHTa 414 HambiBa MAOTUH B
3aBMCMMOCTM OT 3€PHOBOrO COCTaBa C/leAyeT NPOU3BOANTL NO rpaduKy, NPUBEAEHHOMY Ha PUCYHKeE 6.
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PucyHOK 6. 'pynnbl rPYHTOB, MCNO/Ib3YyeMbIX ANA HaMblBa NAOTUH

MpeanoyTUTeNbHbBIMKU A9 HaMbiBa OAHOPOAHBIX MJIOTUH ABAAKOTCA NecyaHble rpyHTbl | rpynnbl;
necyaHble U rpaBuiMHble rPYHTDI || Fpynnbl LenecoobpasHo NpeaycMaTpuBaTh A1 HEOAHOPOAHbIX NAOTUH
C Me/IKoNecYaHoM LEeHTPaNbHOM 30HOM AN FANHUCTBIM AAPOM.

Cynecu (lll rpynna), cyrnnHkum (IV rpynna), rpaBuiMHbIE W ranedyHMKoBble rpyHTbI (V rpynna), a TakxKe
leccoBMAHble TPYHTbl MOXHO WCMOAb30BaTb A1 HambiBa MpPU  COOTBETCTBYIOWEM TEXHWKO-
3KOHOMMYECKOM 060CHOBaHMU. pK 3TOM Cynecu U NeccoBuHbIe CYyrIMHKA cesyeT UCnosb3oBaTb AN
HamMblBa OAHOPOAHbLIX MAOTWMH, a TaKXe A/ HaMblBa LLEHTPaAsIbHON C1aboBOAONPOHMLLAEMON 30HbI
HEeO4HOPOAHbIX NJIOTUH, FPABUIAHO-TAIEYHUKOBBIE FPYHTbI - 415 HAMbIBA OOKOBbIX 30H 3TUX MJIOTUH.

3anac rpyHTa B Kapbepe AoJiKeH bbiTb B 1,5 - 1,8 pasa 60sblie obbema rpyHTa, NPUHATOrO B
NpoeKTe MJIOTUHbI.

Mpu BblbOpe KAPbEPOB WHMKEHEPHO-TEONOTMYECKME U3bICKAHUA CcleAyeT MpPoOBOAUTL C
OETaNbHOCTbIO, MNO3BOIAOLWEN BbIAENNUTb U UCKAKOYUTb M3 3aMacoB YYacCTKM TPyHTa, HE OTBeYalowero
TpeboBaHMAM yKNagKM B MNAOTMHY, a TaKXe He noajatouieroca pa3paboTke cpeactsamu
rMapomexaHm3aumm.

lPYHT ANA HambiBa MNJOTUH AOJIXKEH ObiTb MPOBEPEH Ha cogep)kaHue HerabapuTHbIX BKAKOYEHUN
(BanyHoB, KaMHel U T.N.), HE NPOXOAALLMNX Yepes rPYHTOBbIE HACOCHI.

6.10. [nAa HeogoHOPOAHbLIX NAOTUH NPeanoYTUTENbHbI TPYHTbl C  BbICOKOW  CTEMneHblo
pa3HO3epPHUCTOCTU, HAaNPUMep, FPaBUMHbIE C NblEBaTbIMU, TUHUCTBIMU GPAKLMAMU U NPU COAEPHKAHNN
necyaHbIx YacTul, He meHee 25 - 30%. CoaeprKaHue B AApe MMMHUCTbIX YacTuy, pazmepom d <= 0,005 mm
AonycKaeTca He 6onee 20% No yCAOBUSAM KOHCOIMAALMM IPYHTA; 6oNee BbICOKOE CoAepKaHNE FUHUCTbIX
YyacTuu, cnenyeT AoNycKaTb NPU cneuyanbHOM 060CHOBAHUN.

lpaHuUbl 30H GpPaKUMOHMPOBAHMA W OCPEAHEHHOro 3epHOBOrO0 COCTaBa HaMbITOTO TPyHTa
onpeaenAlnTcA B COOTBETCTBUM C peKomeHaaumamm MpunoxkeHus E.

6.11. BO3MOXHOCTb MPUMEHEHWMA AN HAMbIBA MCKYCCTBEHHbIX CMECEW FPYHTOB M3 pPasHbIX
KapbepoB NN COPTUPOBAHHbBIX KAPbEPHbIX FPYHTOB A01KHA ObITb 060CHOBAHA TEXHUKO-3KOHOMUYECKUM
pacyeTom.

6.12. Mpu HeobxoaMmocTn cnedyeT npeaycMaTpmBaTb [AOMNOJHUTENbHOE WCKYCCTBEHHOE
ynnoTHeHue (rnybuHHoe rmapoBmbpupoBaHMe, YNAOTHEHME B3PbiBaMU, MOCNOWHOE YNAOTHEHWUE UK
yKaTky ¥ ap.). Meponpuatna no A0NONAHUTENIbHOMY YMJIOTHEHUIO AONXHbI 6biTb 06OCHOBaHbI, Kak
npaBuna0, NONEBbIMWN ONbITHbIMUK paboTamu.

®paKuMOHMpPOBaHME TPyHTa B TeNE NJIOTUHDI

6.13. ®paKuMOHMpPOBaHME rPYHTA B NoMNepeyHoOM Npoduae NAOTUHbI B pe3yibTaTe rMapaBaAnYecKoin



pacKknagkn cneayetr y4dutbiBatb Npu KOSd)d)MLI,MeHTe Pa3HO3epPHUCTOCTU HaMbIBAEMOTO TPYHTa
K60 10 > 2,5 nnn K90 10 >3 . Packnapgka rpyHTa 3aBUCUT OT ero 3epHOBOr0 COCTaBa, pacxoaa Nynbnbl U

ee KOHCUCTEeHUMN, WMPUHbI NAAXKA HaMblBa.

6.14. Mpwn onpeaeneHMn 3epHOBONO COCTaBa FPYHTA HaMbIBHbIX MJAOTUH HEOBXOAMMO Y4YUTLIBATL
OTMbIB M COHPOC MeNKUX Yactuy, rpyHTa. Mpun BO3BEAEHMM NEcYaHbiX OA4HOPOAHbLIX NAOTUH cneapyet
obecneunBaTbh COHPOC MMUHUCTBIX M YACTUYHO MbINEBATbIX YACTUL, OAHAKO TEXHOJIOFMYECKN HensbexeH
OTMbIB M H0o/siee KpynHbIX YacTUL, BNIOTb 4O MENIKMX NnecyaHblx. MoTepu rpyHTa NpyM HambiBe MAOTUH
pekomeHayeTca onpeaensatb B COOTBETCTBUU C peKomeHZaumnamm MpunoxeHuma I.

PacyeT HOpMbl OTMbIBA MOXET ObITb OCYLLECTBAEH MO AaHHbIM MpunoxeHus [.

Mpy HamblBe HEOAHOPOAHBIX NAOTUH COPOC FMMUHUCTBIX YACTUL, CAeyeT Ha3zHavaTb ¢ ydeTom 6.10.

6.15. Mpn NpoOeKTMpOBaHWN OLHOPOAHbLIX MJOTUH 3ePHOBOM COCTaB HaMbITOrO rpyHTa cnepyet
NPUHUMaTL NO CpeAHeB3BEeLEeHHOMY COCTaBY KapbepHOro rpyHTa C yyeTOM OTMbIBA MENKWUX 4YacTul,
rPyHTa MpW YCNOBUW HE3HAYMTENbHON BapuaLMu B NONEPeYHOM CEYEHWM MJIOTUHbI COCTaBa FPYHTA U
KoappuumeHtTa ¢unbtpaumn. Mpu 3TOM cnepyeT yuuTbiBaTb HebO/bLIOE yBEMYEHME COAEPIKAHUSA
MENKMX YaCcTUL, TPYHTA B LEHTPANbHOM Y4acTu NJOTUHbLI NPU ee ABYCTOPOHHEM HamblBe U B Hambonee
yAaneHHOoM OT BbINYCKa My bMbl 4acTW NAOTUHbI NPU O4HOCTOPOHHEM HaMbIBE.

6.16. Mpy NPOEKTUPOBAHUN HEOAHOPOAHbIX MAOTUH 3€PHOBOI COCTAB FPyHTa B OTAE/bHbIX WX
YyacTax Heobxo0AMMO YCTaHaBAMBATb C y4eTOM GPaKLMOHUPOBAHUA NPU HAMbIBE.

®pakuMoHMpPOBaHUE FPYHTA NPU HaMbIBE ONpeaeAT NO aHa0ram Uan pacyeTom.

OcpenHeHHbI 3epHOBOW COCTaB FpyHTa caefyeT onpeaenaTb OTAENbHO ANA AApa U 6OKOBbIX 30H
MAOTUHbI, @ TaKXKe A5 NPOMEKYTOUYHbIX 30H. Pa3bmeka npodumna NAOTUHbLI HA YacTU NPUHMMAETCA B
COOTBETCTBMU C UMEIOLLUMUCA aHANOFaMW.

Ons nnotmH | u Il KnaccoB ¢ppakuMoOHMpPOBaHWE TFPyHTA cledyeT YTOYHATb MPU NPOBeAEeHUU
OMbITHOrO HaMblIBa, CO6043A YCNOBUA TEXHONOMMM BO3BEAEHUA AAHHOW NJAOTUHDI.

6.17. lUnpuHy agpa HEOAHOPOAHOM NAOTUHbI CeayeT npeaBapuUTeibHO Ha3Ha4YaTb B 3aBUCMMOCTH
OT COCTaBa KapbepHOoro rpyHTa B npeaenax 10 - 20% WwupuHbl NAOTUHbLI Ha aHHOM BbICOTE, A LLEHTPANbHOM
30Hbl U3 MENKOMEecYaHoro rpyHTa - B npeaenax 20 - 35% yKa3aHHON WWPUHBIL. 3T pasMmepbl HASNEXNUT
KOpPpPEeKTUPOBaTb B COOTBETCTBMMU C TpeboBaHMAMMK pa3zena 7 uam no pesysbTaTaM Ha4yanbHOro 3Tana
HambIBa.

OqepTaHme N KpenneHme OTKoOCOB N/IOTUHDI

6.18. KpyTM3HY OTKOCOB HaMbIBHbIX MIOTUH U BUA, UX KPenJieHNA Ha3HayatoT B COOTBETCTBUU C 5.9-
5.37; NpuY 3TOM KPYTU3HY OTKOCOB CneayeT YCTaHaB/IMBaTb HE TOJIbKO C YYHETOM KOHCTPYKL MU U BbICOTbI
NNIOTUHDbI, XapPaKTEPUCTUK TPYHTOB €€ Tesla U OCHOBAHMA, HO U C y4YeTom HE6I'IaI'OI'IpMF|THOI'O AanAa
yCTOVI‘-IMBOCTVI OTKOCOB d)M}'IpraLI,MOHHOI'O pexXnma, BO3HUKaOWEro B npouecce HambiBa NNIOTUHDbI, a
TaKXe OTCYTCTBMA B Nepuno CTPOUTENIbCTBA MNOCTOAHHDBIX APEeHaXXHbIX YCTpOlzCTB.

MNpenBapuTenbHO cpefHne 3HaYEHUA KPYTU3HbI OTKOCOB HAaMbIBHbIX MJIOTUH MOXHO Ha3HayaTb No
adHa1ornn C NOCTPOEHHbIMU COOPYXKEHNAMU B COOTBETCTBUUN C AAHHBIMU Ta6l1VILI,bI 5.

Tabnuua 5
By nJjoTUHEL I'pyHTEI OCHOBaHMA KpyTmsHa oTkoca

OmHoponHasa rnecuaHas |llecuaHele, cCcyliecyaHble 1:3,5 - 1:5

CTapudYHEIE OTJIOXKEHMSA, TOpd, 1:5 - 1:8

WJT
HeonnoponHasa CkaJibHEE, TPaBUMHO— 1:3 - 1:4
TPaBUMHO— rnecuyaHrle,
IecuyaHasg C SIpPOM [IJIOTHEIE TJIVMHEL

6.19. Echu B pe3ynbtaTte pacyeTa yCTOl‘;ﬂ-IMBOCTM OTKOCOB N/NIOTUHbI B CTagnN €e HaMbiBa C y4eTOM
TEXHONI0TUN NPOU3BOACTBA pa60T nosy4yatoTcAa 6onee nonorue OTKOCbI, 4em MO pacyeTam OTKOCOB B



nepuos sKCnayaTaummn nAOTUHbI, KPYTM3HA AOJ/IKHA ObiTb NMPUHATA MO pacyeTam ANf CTPOUTENbHOIO
nepuoaa.

Mpy HeOBXOAMMOCTM BbINOAHEHUA BONEe KPYTbIX OTKOCOB C/enyeT U3MEHWUTb TEXHONOTUIO WU
NPUMEHUTb KOHCTPYKTUBHbIE MEPONPUATUA, HAaNPUMep, CTPOUTENIbHBIN APEHaX.

6.20. OTKOCbI HaMbIBHbIX NJIOTUH pachaacTaHHoro npodunsa, dopmupytowmeca npu csobosHom
pacTekaHMM NyAnbMbl, AOMNYCKAETCA MPOEKTMPOBaTb 6e3 KpenaeHua uam ¢ obaeryeHHbIM rpaBUAHBIM,
raleYHMKOBbIM MAN OBUONOFMYECKMM KpenaeHnem npu obecnevyeHUM ero COXPaHHOCTU B YCAOBUAX
BOJIHOBOTO M BETPOBOIrO BO34ENCTBUIA.

Ha oTKocax TakMx NAOTMH Npy HEOBXOAMMOCTM CaeayeT npeaycMaTpuBaTb nonepeyHble byHbl 4
npeaoTBpaLLEHMA NePeEMELLEHNA TPYHTA TEYEHUAMM BAOJIb NAOTUHDI.

6.21. LUnpurHy rpebHA HaMbIBHbIX MNJIOTUH CeAyeT ycTaHaBAMBaTb B COOTBETCTBUM € 5.11.

MWHUMaNbHYIO LWWPUHY FPebHA HaMbIBHOM YacTu Npoduna MAOTUHbI CTPOUTENbHOIO Nepuosa
cnepyeT HasHayaTb C Y4ETOM BO3MOMKHOCTU pPaboTbl rMAPOTPAHCNOPTHOM YCTAHOBKU U UCMO/b3YEMbIX
npwu yKnagake rpyHTa CPeacTB MexaHM3auuun: ans HEOAHOPOAHbLIX MAOTMH C LLEHTPaNbHOM 30HOM - He
meHee 50 m, ¢ A4pom - He meHee 70 m, A4NA OAHOPOAHbIX NIOTUH - He meHee 20 m.

Mpn HeobxoaMMOCTM BO3BEAEHUA NNOTUHbI C MEHbLUEN LUMPUHOM MO rpebHIo0 BEPXHIOK ee YacTb
cnefyeT BbINOMHATb OTCbIMKOW rPYHTA HAaCcyXxo UK OTCbINKOW B BoAy (Npyaku).

6.22. Mpun NPOEKTUPOBAHNM APEHAXKHbIX YCTPONCTB B Te/ie HAMbIBHOM MJIOTUHbI CNeAyeT y4nUTbiBaTb
TpeboBaHuA 5.52 - 5.72, oTaaBas npeanoyTeHMe KOHCTPYKUMAM APEHAXKa, NPeACTaBAEHHbIM Ha PUCYHKe
3, 6, A, e. [ipeHakHble yCTPOICTBa, rafepen, BepTUKaANbHbIE APEHbI U ApYrMe A0MKHbI ObiTb BO3BEAEHDI
00 HaMblBa M HAAEXHO 3allMLUeHbl CNOeM TpyHTa Tena NAOTWUHbl. ECnvM ApeHa)kHble ycTpoKncTsa
BO3BOAATCA NOC/Ie HAMbIBA, TO BbINOJHATbL UX CieAyeT NPU OTCYTCTBUM HANOpa Ha COOPYKeHUe Uam nog,
3aLWMTON BOLOMOHMMKEHMSA.

6.23. CpegHue 3Ha4yeHWsA YKJIOHOB OTKOCOB NpW CBOBOAHOM HambIBE MeCcYaHbIX WU rPaBUMHBIX
rPyHTOB (MpPM TOPLLEBOM M 3CTaKaZHOM crnocobe HambiBa ¢ 10%-HOM KOHLEHTpaLmel Nyabnbl) MOXHO
OPMEHTMPOBOYHO Ha3Ha4aTb Mo Tabauue 6 ¢ NnocneayroLLeit KOPPEKTUPOBKOM MO AaHHbIM Ha4yasbHOrO
3Tana HamblBa.

Tabnuvua 6
I'pyHT YKJIOH OTKOCA MNPM Pacxole MNyJbhe, M3/u

< 2000 2000 - 4000 > 4000

[lecoxk:
MEJTKUMA 1/40 1/60 1/100
cpenHu 1/33 1/40 1/65
KPYTIHEBIA 1/25 1/33 1/40
TPaBEJIMCTHIA 1/20 1/25 1/30
TpaBuit 1/15 1/20 1/25

MpyY KOHCUCTEHUMM NyNbNbI, OTAMYaowWwelica oT 10%-HOoM, YKIOH OTKOCa PpaccymTbiBatloT No Gopmyne

. C
12110'35,(5)

rae C - KOHCMCTEHUMA NyNbNbl, % NO Macce;
I, - yKnoH otkoca npu C = 10%.

6.24. YKNOH OTKOCa Npu HambliBe NoA YypOBeHb BOAbl ONpenenatoT No pacyeTy B 3aBUCMMOCTU OT
3epHOBOr0 COCTaBa rpyHTa. MpeaBapuTenibHO YKIOH OTKOCA MOXKET bbITb NpUHAT oT 1/10 ao 1/4, npuuem
MeHbLUME 3HAaYEHUA YKIOHA COOTBETCTBYIOT MEJIKMM NeCKam Npu HanymMm TedeHusa soabl B Bogoeme. C
yBe/IMYeHMEM KPYMNHOCTU FPYHTA U CHUXKEHUEM CKOPOCTU TeYEHUA YKIOH OTKOCA yBE/IMYMBAETCA.



TpeboBaHMA K PEKOHCTPYKLMM NAOTUH

6.25. Mpn PEKOHCTPYKUMM 3eMAAHbBIX HAMbIBHbIX MJAOTUH NOBblWeHWe rpPebHA oAHOPOAHOWN
NAOTUHBI MOXeT bbiTb obecneyeHO 3a CYET NPUMbIBA HM3OBOM MPU3Mbl K CYLLECTBYIOLLEMY OTKOCY
NAOTUHBI. MPMUMBbIB CieayeT BbINONHATL U3 KapbepHOro rpyHTa 6os1ee KPYnHOro cocTaBa, Yem rpyHT, U3
KOTOPOro HaMbIT OCHOBHOM Npoduab NAOTUHbLI. [lONycKaeTcA BbIMOAHATb HU30BYHO MPU3MY MAOTUHBI
OTCbIMKOW FPYHTA HAacyXo C NOCNONHOM YKaTKOM.

6.26. Mpw NoBbIWEHUN TPEOHSA HaMbIBHOM MAIOTUHbI C A40P0M, KpOME NPUMbIBA HU30BOW NMPU3MBI,
HeobxogMMO npeaycMaTpuBaTb CO34aHME NPOTUBOPUNLTPALLMOHHOIO YCTPOMCTBA, BbIMNOJHEHHOrO,
Hanpumep, B BUAE 3KPaHa, COMPAXKEHHOro C CyLWecTBYOLWUM S400M, AN NPOTUBOPUNLTPALLUOHHOTO
YCTPOICTBA M3 HEFPYHTOBbIX MaTepuanos ("cTeHa B rpyHTe" 1 gp.).

6.27. Npu BbINONHEHNN PABOT NO PEKOHCTPYKLUKU Nepes Bo3BeAeHNEM HM30BOM NPU3MbI A0NXKEH
ObITb CHAT PAaCTUTE/IbHbINM CN0M Ha CYLLLECTBYIOLLEM HU30BOM OTKOCE NIOTUHbI.

Jo Havana npuMmbiBa HM30BOM NPM3Mbl MAOTUHbI AO/KHbI OblTb PEKOHCTPYMPOBAHbI BCE
AencTBytolme gpeHaxKHble yCTponcTBa.

MpumeHeHMe Ha obs3aTenbHOlM OcCHOBe pasgena 7 obecneuymBaer cobntogeHue TpebosaHuii
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHMYECKUI pernameHT o 6e€30nacHOCTU 34aHUIN U
coopykeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

7. KameHHo-3emAsAHble N KaMeHHO-HabpoCHble NAOTUHbI
7.1. KameHHO-3emnAHble " KameHHO-HabpocCHble NAOTUHBI no KOHCTPYKLMU
NPOTMBOGUIbTPALMOHHBIX YCTPOMCTB U cnocoby npor3soAcTBa paboT noapasaensaioT Ha NpuBeaeHHble

B Tabanue 7 n pUcyHKax 7 - 9 suabl.

Tabanua 7

TUI I1JIO TMHE KoHCcTpykLuMSa OPOTMBOOMIILETPALMOHHOTO YCTPOMCTBA

KameHHO-3eMIIgHAS T'pyHTOBEIM 3KpaH (pucyHOk 7, a)

TPpyHTOBOE AIPO (BepTHKAJbHOE MM HAKJIOHHOE)
(pucysox 7, ©)

Bepxopasa TpyHTOBas HNpmsaMa (PUCYHOK 7, B)
lleHTpajibHasa I'PYHTOBAs IpMsaMa (PUCYHOK 7, T)
KoMbuHupoBaHHOe [I®Y (pucyHOK 2, a, ©, B, T)

KameHnHO-3eMIIsSHasd, TPpyHTOBEIM 2KpaH M INOHYP (pucyHOk 8, 0O)
BO3BOIOMMAS VHBEKUMOHHAS IOuadparMa (pMCyHOK 8, a)
HalpaBJIEHHBIM B3PHBIBOM

KameHHO-HaBpoCcHas JKpaH M3 HEeTPYHTOBHX MaTepualioB (pucyHOK 9, a)
InadparMa (pucyHOk 9, O)




o o

=

1

1 - KpenaeHne BEPXOBOro OTKOCA; 2 - FPYHTOBbIN 3KPaH;

3 - nepexogHble cnou (obpaTHble dUNbTPbI); 4 - FPYHTOBOE AAPO;
5 - BepxoBasa npuama; 6 - HU30BaA NPU3Ma; 7 - BepxoBas
FPYHTOBAA NPOTUBOPUNBLTPALLMOHHAA NPU3MA; 8 - LleHTpasibHan
rPYHTOBAA NPOTMBOPUNBLTPALLMOHHAA NPU3MA; 9 - LeMeHTaumA

PucyHOK 7. Buapl KameHHO-3eMIAHbIX MNJAOTUH
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a, 6 - cm. Tabanuy 7; 1 - KOHTYp HaBana; 2 - KOHTYpP
pacyeTHoro npodwmna; 3 - UHbEKLNOHHOE AAPO0;
4 - MHbEKLMOHHAA 3aBeca; 5 - aKpaH; 6 - NoHyp

PUCYHOK 8. Bugbl B3pblBOHAabPOCHbLIX NIOTUH



[ 8%

a-6-cm. Tabanyy 7; 1 - Teno NNoTUHbI N3 KAMEHHOM
HabpoCKy; 2 - LeMeHTaLUNOHHan 3aBeca; 3 - 6eTOHHbIN 3y6;
4 - }kene306eTOHHbIM 3KpaH; 5 - N0A3KPaHOBbIM CNO;
6 - BepxoBas nNpusma; 7 - anadparma;
8 - nepexoaHsble cion; 9 - HU30BasA NPU3Ma

PUCYHOK 9. Bugbl KAMEHHO-HabpPOCHbIX MNOTUH

7.2. KameHHO-3eM/1sAHble N KAMEHHO-HAabpOoCHbIe MAOTMHbLI BO3BOAAT KaK Ha CKaJibHbIX, TaK U Ha
HeCKa/lbHbIX OCHOBAHMAX. Bblbop TMNa NAOTUHbLI 060CHOBbLIBAETCA TEXHUKO-3KOHOMUYECKMMM pacyeTamu
N TpeboBaHUAMM TEXHONOMMM NPOM3BOACTBA PABOT MO KPYr1orogMUHOM cxeme.

7.3. Mpn NPOEKTUPOBAHUM KaMeEHHO-3eMJIAHbIX M KAaMEHHO-HAabpOCHbIX NNOTWUH, Hapagy C
TpeboBaHUAMM pasaena 4, Heo6xoAMMO TaKKe yunTbIBaTb TpeboBaHMA pa3gena 5 B YacTu, OTHocALencA
K MaTepuanam A/1a BO3BEAEHUA 3eMJIAHbLIX HACbIMHbLIX MAOTUMH, MPOEKTUPOBAHUSA OTKOCOB M FpebHs
NAOTUH, NPOTUBOPUNBTPALMOHHBIX YCTPONCTB M UX COMNPAXKEHUIN C OCHOBaHUeM, beperammn n 6eToHHbIMMU
COOPYKEHMAMM, @ TaKXKe NpU pa3paboTKe NPOEKTOB PEKOHCTPYKLMU TAKUX NJOTUH.

7.4. Bo3BegeHWe KaMeHHO-3eM/IAHbIX U KAMEHHO-HAabPOCHbIX NNOTUH CleayeT npeaycmaTpmuBaTb
OTCbINKOM KaMeHHOro maTtepuana (KaMeHHON HabpPOCKM, FOPHOM Macchbl, rafIeYHNUKOBOrO FPyHTA) CI0AMM,
NPUHUMAn Mepbl K ero YNNOTHEHWUIO (MOCAOMHAs YKaTKa, ’MAPOYNAOTHEHUE), UM APYCaMM BbICOTOM 3 M
n bonee.

7.5. Bo3BegeHWe KaMeHHO-3eMJAHbIX MAOTMH HanpasieHHbIM B3PbIBOM AOMYyCKaeTcA B
61aronpuATHbIX ANA 3TOro MeToAa NPUPOAHbIX YCAOBUSX:

B y3Kom cTBope - (B/h) < 3, rae B - wnpKnHa cTBOPa;

Npw CKasibHbIX Nopoaax 6eperos, yA0BAeTBOPAOLWMNX TPEOOBAHMAM, NPeAbABAAEMbIM K KAMEHHbIM
MaTepuanam nAOTUH.

B3pblBHOM cnocob nepemelLeHUA rPYHTOB KaK TEXHONOMMYECKUIN Npuem ciefyeT UCNOb30BaTh B
COYEeTaHUM C APpYrMMK cnocobamm BO3BEAEHNA YAaCTU COOPYKEHMA AN OTAENbHOIO 31eMeHTa (BEpXOBOW
NN HU30BOW) NepPeMbIYKM.

MpoTMBOGUNBLTPALMOHHbIE YCTPOINCTBA B3PbIBOHAOPOCHbLIX MJOTUH CAeAyeT BbINOAHATL MNyTEM



MHBEKLMN PACcTBOPA B LLEHTPasbHYIO MPU3MY, OTCbINKOM BEPXOBOM cnabonpoHuLaemoln Npusmbl Uau
3KpaHa, a TaK»Ke Co3J4aHMeM 3KpaHa M3 HEerpyHTOBbIX MaTepManoB. B NpoeKTax aTMX NAOTUH HAANEXKUT
npeaycmaTpMBaTh AOBOAKY COOPYKEHUA A0 HEOBX04MMbIX pasmepoB. MNpu HaanexKawem 060CHOBaHUN
HanpaB/seHHbIM B3PbIBOM MOXHO BO3BOAMUTb U O4HOPOAHbIE NAOTUHbI.

TpeboBaHUs K MaTepranam

7.6. MpurogHoOCTb MaTepuana ANs BO3BEAEHMA KAMEHHO-3EMIAHBIX U KAMEHHO-HAabPOCHbIX NAOTUH
O0/KHa 6bITb 060CHOBaHa AaHHbIMUW UCCIeA0BAaHNI B 1aBOPATOPHbIX U HAaTYPHbIX YCN0BUAX.

MpUrogHoOCTb CKasbHbIX NOPOL Kapbepa (MO NPOYHOCTU, MOPO3OCTOMKOCTU, XUMUYECKUM
CBOWMCTBaM) cnefyeT yCTaHaB/AMBATb B 3aBUCUMOCTM OT BbICOTbI NJOTUHbI, MECTOMO/IOKEHMA UX B Npodune
MAOTUHbI M OT KAMMATMYECKUX YC0BMA palioHa CTPOUTE/NIbCTBA, Y4YMTbIBaA YC/I0BMA Pa3paboTKM U
TPAHCNOPTUPOBAHMUA.

7.7. 3epHOBOI COCTAaB KAMEHHOro maTepuana nNaoTUH cneayeTt noabupartb, UCXOAa U3:

obecneyeHuns Tpebyemoi NIOTHOCTU YKAAAKM;

yyeTa MeCTOMNOJIOKEHUA TPYHTOB B TeJie NAOTUHDI.

Mpun cooTBeTcTBYOWEM OHOCHOBAHUM AOMYCKAETCA NPUMEHEHUe cnabblx BbIBETPENbIX NOPOL, C
YYETOM U3MEHEHUA UX XapPaKTEPUCTUK BO BPEMEHM.

OKOHYaTeNbHbI COCTaB MaTepuana KAMEHHO-3EMAAHLIX W KaMeHHO-HAabpOCHbIX MAOTUH
HeobXxo0AMMO NMPUHMMATL HA OCHOBE TEXHMKO-9KOHOMMYECKMX PAaCcYeTOB PAacCMaTPMBAEMbIX BapUaHTOB
NAOTUH.

7.8. MNpeaenscHyo KPYNHOCTb KPYMHOOB/I0MOYHOIO MPYHTA, OTCbIMAEMOrO B TENO MAOTUHbI, U ero
3epHOBOW COCTaB C/eAyeT yCTaHaBAMBaTb B MPOEKTe B 3aBMCMMOCTM OT KayecTBa KamMHA M mMeToaa
BO3BEAEHMA NAOTUHbI. KpyNHOCTb MaTepunana, OTCbINaemMoro NoCc/N0MHO € YNAOTHEHNEM, JOKHA ObITb He
6onee 1/2 - 1/3 TONWMHbI OTCbINAEMOro CNOsA, HO MOXKeT 6biTb M 6osblle B 3aBUCMMOCTM OT
NCNONb3yeMblIX YNAOTHAOLWMX MEXaHU3MOB.

7.9. Ona nnotuH | 1 |l kKnaccoB GU3MKO-MeXaHUYECKME XapaKTEPUCTUKM TPYHTOB, NOJIy4YeHHbIE B
NlabopPaTOPHbIX YCAOBMAX UAN NPUHATbIE MO aHANOraM, Cie4yeT, Kak NPaBuo, yTOYHATL UCCNEeL0BaHUAMM
Ha OMbITHbIX HacbINAX (MO BO3MOMHOCTU BK/OYAaEMbIX B MOAE3HbIM 06beM NAOTUHbLI), ANA NJAOTUH
BblcoTOM 60nee 100 m Takue nccnenoBaHmaA 0basaTesbHbl.

7.10. Ans HabpoCKK creanyeT UCMoJib30BaTb KaMeHb 6e3 copTUPOBKU. COPTUPOBKY KaMHA MOKHO
NPOU3BOANTb TO/IbKO NPU HAJIMYNM COOTBETCTBYIOLLLEFO 0OOCHOBaHMA.

7.11. YKnagKy pasiM4HOro maTepumana no 4yactam npoduna MAOTMHbLI, Kak MpaBuno, cneayet
npeaycmaTpmeatb Npu BbicoTe NAOTMHbBI 50 M n Bonee, NMpM 3TOM MPOYHLIA MaATepuan cneayet
MCNo/b30BaTb B H0see HanpAXKeHHbIX YacTAX, @ MmaTepuan bosee MOPO3OCTOMKUX MOPOA - BO BHELUHUX
yacTtax npoduns.

7.12. lna matepunana, npeaHasHaA4YeHHOro K YKiagKe B TeNno NJAOTUHbI HUXKe NOBEPXHOCTM BOAbl AN
NOABEPIKEHHOTO ee BO34eNCTBUIO, KOIPPUUMEHT pasmaryaemoctTn AosikKeH ObiTb He Huke 0,9 gns
N3BEPXKEHHbIX N MeTamopdmryecknx nopog u 0,8 - ona ocagouHbix. MeHblwne 3HavyeHmAa KoadpduumeHTa
pa3smMAr4aemocTu AONYyCKAaeTcA NPUHUMATDL NPU COOTBETCTBYHOLLLEM 0B6OCHOBAHMN.

7.13. K rpyHTam npoTMBOPUALTPALMOHHBIX  YCTPOWUCTB  (3KpaHOB, MOHYpPOB, AAep,
CNabonpoHNLAEMbIX NMPU3M), NEPEXOAHbIX CN0EB U 06paTHbIX GUALTPOB KaMeEHHO-3EMAHBIX MAOTUH
NpeabABAAIOT Te e TPeboBaHUsA, YTO U K COOTBETCTBYHOLLMM 3/1€MEHTAM 3EMIAHBIX HACLIMHbIX NJAOTUH.

Echv npotmuBOOMANbLTPALMOHHOE YCTPOWMCTBO BO3BOAAT CPeaCcTBaMM  TMAPOMEXAHM3ALUN,
Heobxo0aMMO, YTOObI FPYHT YA,0BNETBOPAN TPEOOBAHUAM, MPEAbABAAEMbIM K FPYHTAaM HAMbIBHbIX MAOTUH.

7.14. Ona nepexoAHbiXx CNOeB M O6PATHbIX GUABTPOB KaMeEHHO-3eMAAHbIX MAOTUH cheayeT
MCNONb30BaTb, KaK NPaBU/IO, KapbepHble Pa3HO3EPHUCTbIE FPYHTbI.

MpumeHeHne ana 3TmX uenei oboraleHHbIX FPYHTOB, MOJIYY4EHHbIX COPTUPOBKOMN, MPOMbIBKOW,
0obaBneHneM WAM  CMelMBAHWEM  PasAWYHbIX  GpPaKuui, cnepyeTr AOMYCKaTb TOJMbKO  Npw
COOTBETCTBYIOLWEM TEXHMKO-3KOHOMUYECKOM O060CHOBaHMW. BO Bcex c/yyasax HagNeXWUT OTAaBaTb
npeanoyteHne o4HOCAOMHbIM NEPEXOLAHbIM C/IOAM M 06paTHbIM GUIBTPAM.

OqepTa HMWEe OTKOCOB NNIOTUHDbI



7.15. OCHOBHble pa3mepbl NOMNEpPeYyHOro NPoduaA KamMeHHO-3eMAAHbIX U KaMeHHO-HabpOoCHbIX
NAOTMH CnegyeT Ha3zHayaTb B cooTBeTcTBMm ¢ 5.9 - 5.15.

7.16. KpyTn3HY OTKOCOB KaMeHHO-3eMSHbIX U KAMEHHO-HABPOCHbIX NIOTUH CleayeT HazHa4vaTb No
pacuety (9.10 - 9.13).

Mpu HazHAa4YeHMM KPYTMU3HbI OTKOCOB NNOTMH, BO3BOAMMbIX HanpaBAeHHbIM B3PbIBOM, HE0H6X0AUMO
YUYMTbIBATb HAYaNbHY KPYTM3HY OTKOCOB, CBOOOAHO dopmupylowmxca B pesynbtate cbpoca rpyHTa
B3PbIBOM.

7.17. WupuHy 6epm Ha OTKOCax MNOTMH HeobXxoAMMO NPUHUMATb M3 ycnoBusa obecneyeHun
Tpebyemoro ocpeHeHHOrO 3Ha4YeHUA KPYTU3HbI OTKOCOB, HO HE MeHee 3 M.

MpoTMBOUALTPALMOHHbIE YCTPOUCTBA

7.18. MNpn NpoeKTUpoBaHUMN NPOTUBODUABLTPALMOHHBIX YCTPOCTB U3 TPYHTOBbLIX U HEFPYHTOBbIX
MaTepmnanoB KaMeHHO-3eMAHbIX N KAMEHHO-HabpPOCHbIX NAOTUH CnefyeT yunTbiBaTb TpeboBaHuA 5.39 -
5.52.

7.19. MNpoTnBOOMABbTPALMOHHbIE YCTPOMUCTBA KaMEHHO-3eM/AHbIX U KAMEHHO-HabpOCHbIX NAOTUH
OOJ/IKHbI CONPAraTbCA C OCHOBAHWEM M BeperoBbIMM CKIOHAMM U COXPAHATL BOAOYNOPHOCTb, MPOYHOCTb
N TMBKOCTb MPY BO3MOMKHbIX CMELLLEHMAX.

7.20. M'pagmeHT Hanopa GUAbTPALMOHHOMO MOTOKA ANA A4pPa WKW 3KPaHa U3 TIMHUCTOTO rPyHTa
KaMeHHO-3eMAHbIX NIOTUH CAeayeT NPUHUMATb NO KPUTEPUIO GUABTPALNOHHON NPOYHOCTHM (CcM. 9.6).

7.21. Mexay TrpyHTOBbIM MPOTUBOPUABLTPALMOHHBIM YCTPOMCTBOM W  KPYNMHOOBJOMOYHbLIM
MaTepuanom Tena NAOTUHbI HagNeXMT NPeayCMaTPUBaTb 06paTHble GUABTPLI M NEPEXOAHbIE C/ION.

ToNwMHY nepexoaHblXx C0EB c/leayeT HasHavyaTb MCXO4A M3 YC/0BMA NMPOM3BOACTBA paboT, ¢
YYETOM BO3MOXHbIX FTOPU30HTa/IbHbIX CMELLEHUI NAOTUHBI U MPUHUMATb HE MeHee 3 M.

Mexay HerpyHToBbIM NPOTUBODUNLTPALMOHHBIM YCTPOMUCTBOM M TPYHTOM TeNa NAOTUHbI cheayeT
TaKXe npegycmaTpusaTb NepexosHble CNou.

7.22. Matepuanbl NepexogHblXx C10eB U 0bpaTHbIX GUALTPOB MAOTUH cnepyeT NPUHUMATb B
cooTBeTCcTBMU € 5.68 - 5.73.

3epHOBOI COCTaB NepexoAHbIX CNoeB NAOTUH | 1 || KnaccoB HAANEXUT YTOUYHATL SKCMEPUMEHTAIbHO
C YY4ETOM YCN0BUI UX PaboTbl U BO3MOXKHOCTU cerperaLlmm npy NOCI0MHOM ero OTCbIMNKe.

7.23. [OnAa nosblWweHUs ¢GUABTPALMOHHOMW MNPOYHOCTU TPYHTOBbLIX MNPOTUBOPUABTPALMOHHDIX
YCTPOMCTB KAMEHHO-3eM/ISIHbIX MJIOTUH ceayeT NpeaycmMaTpmBaTh:

ylwmpeHue agpa nam skpaHa Ha 6eperoBbix NPUMbIKAHMAX U B OCHOBAHWY;

YKNafAKy [AOMNOAHUTENbHOrO cnoA obpatHoro ¢uabTpa B Npefenax COMPAMEHWA TFPYHTOBOrO
NPOTUBOGUIBTPALMOHHOIO YCTPONCTBA C OCHOBAHMEM U Beperamu;

BO3BEAEHME 3KPaAHA MM AfApa M3 PA3HO3EPHUCTBIX TIMHUCTBIX TPYHTOB, CMOCOGHbLIX B Cayyae
06pa3oBaHUA TPELMH UX 3aKOIbMATUPOBATD.

7.24. NpotTMBoOMALTPALMOHHbIE YCTPOMCTBA KaMeHHO-HAabpPOCHbIX MAOTUH caeayeT BbIMONAHATH,
KaK NpaBuo, n3 xenesobeToHa, achanbTobeToOHa, NOIMMEPHbLIX MaTepuanos. [lonycKkaeTca npumeHeHume
meTanna.

7.25. ¥enesobeToHHblE 3KPaHbl KAMEHHO-HABPOCHbIX NJOTUH PEKOMEHAYETCA BO3BOAUTb TOIbKO
NpU HaZIMYNUU CKANBHOTO UAU MANOCHKUMAEMOro OCHOBaHMA.

7.26. Kene3ob6eToHHble 3KpPaHbl cneayeT BbINOAHATb OAHOC/IONHBIMW, OTPE3aHHbIMU B HUMKHEN
YacTM OT KOHTYPHOM NAWUTbI, CAyXalWelh ynopom, MepumeTpasibHbIM LWBOM W paspe3aHHbIMU
NPOAONbHBIMU BEPTUKANIbHBIMU TemNepaTypHO-4ePOpPMaLMOHHBIMK LWBAMM Ha NPOLO/AbHbIE MOJOCHI
wupuHon 12 - 15 m. MMpu 3TOM TrOpPM3OHTaNbHbIE TemnepaTypHo-AedOopMaLMOHHbIE LWBbl He
npeaycmaTpuBaloTca.

TonwmHy kenesobeToHHOro 3KpaHa cneayeT HasHayvaTb y rpebHa paBHoi 0,3 m ¢ yBeanyeHnem K
OCHOBAHMIO MO 3aBUCUMOCTU:

0=0,3+(0,002-0,004)H , (6)

roe H - gencTeyowmin Hanop, m.



7.27. ConpsKeHue KenesobeTOHHOro 3KpaHa C OCHOBAHWEM C/lefyeT BbIMONHATb C MOMOLLbIO
KOHTYPHOM NANUTbI, LUUPWUHA KOTOPOM Ha3HavyaeTcA B npegenax:

Ha OTHOCUTE/IbHO COXPaHHOM 1 NPoYHOM ckane - (1/16 - 1/20)H;

Ha cKane cpeaHelt npoyHocTh - (1/10 - 1/15)H;

Ha CUNbHOTPELLMHOBATON U BbiBeTpenol - (1/6 - 1/9)H.

MUHMMaNbHaA WKMPUHA KOHTYPHOW NANUTLI NPUHUMAETCA paBHOW 3 M. LLUIMprHa KOHTYPHOW NAnTbI B
nAaHe [O/MKHA M3MEHATbCA CTYNeHYaTo - y4acTKaMWM C MOCTOAHHOW LWMpPUHOM. CTpouTenbHble LWBbI
cnepyet npegycmatpuBaTb B MeCTaX W3MEHEHMA LWUPUHbI UAW PEe3KOro M3mMeHeHusa Tonorpaduu.
PaccTtosiHue mexkay WBamu NPUHMMAETCA 6 - 8 M, NPM STOM OHU He A0/1XKHbI COBMaZaTb C TeMnepaTypHO-
AedopMaLMOHHbIMM LWBaMU SKpaHa.

TONWMHA KOHTYPHOM NANUTbI A0KHA OblTb PaBHa TO/WMHE NPUMBIKAIOLWLErO K HEl 3KpaHa, HO He
meHee 0,4 - 0,5 m.

7.28. ConpsiKeHue 3KpaHa C KOHTYPHOM NAMTOM [O/IKHO OCYLLECTBAATbLCA NO MPUHUMNY
CKO/Ib3ALLEro WBa C ABOMHbIM-TPONHbIM YNAOTHEHMEM B BUAE BHYTPEHHEN MOJNXI0PBUHNIOBON,
HUXKHEN TaTYHHOW LUNOHOK U HAPYXHOTO YNI0THEHUA B BUAE achanbTOOUTYMHOM MaCTUKMN.

[ns cCHUXeHUA 0 MUHUMYMA Aedopmaunii }enesobeToOHHOro 3KpaHa caeayeT npeaycMmaTpmusaTthb
30HMpPOBaAHWE NonepeyHoro Npoduasa NAOTUHbI MO FPAHYNOMETPUYECKOMY COCTaBY YKAaZblBaeMoro B
Ka*KAYHo M3 30H FPYHTA M CTENEHW UX YNNIOTHEHMUS.

B nonepeyHom paspese NAOTUHbI SONXKHbI BblAENATLCA, KaK NPaBUO, YETbIPE 30HbI:

noAsKpaHOBasA NepexoaHan 30Ha;

NPOMeKyTOYHasA NepexoaHasn 30Ha;

BEpXOBasA ynopHasa Npu3ma;

BHELWHAA (HM30Bas) ynopHasa npusma.

LWnpnHY NoasKpaHOBOM nepexoAHoM 30Hbl B6AM3K rpebHs cieayeT NPUHUMATL paBHOM 3 - 4 m no
FOPU3OHTANM C YLWLIMPEHNEM K OCHOBAHMUIO Ha 3 - 4 M Ha Kaxable 100 m Hanopa.

3epHOBOM COCTaB rPyHTa B 3TON 30HE AONXKEH COOTBETCTBOBATb MECYaHO-FPAaBUMIAHOMY FPYHTY C
MaKCMMaibHOM KpynHOCTbO 80 MM 1 cofepaHnem menkosema (4actuy, meHee 2 mm) 15 - 37%.

YNNOTHEHWE NOA3KPaHOBOM MepexogHOW 30Hbl AO/IKHO OCYLECTBAATbCA FOPU30OHTA/IbHbIMU
cnoamu tonwmHom 40 - 50 cm BMBpOKaTKamMM 10 OTHOCUTENbHOM NAOTHOCTU, paBHoM 98%. Kpome Toro
NOA3KPaAHOBLIN C/I0M AOMKEH TaKKe YNAOTHATLCA BUOPOKaTKamMM Mo BHELLHEMY OTKOCY.

MpomexyTouHaa nepexoaHasa 30Ha AO/IKHA OTCbINATbCA M YNAOTHATLCA OOHOBPEMEHHO C
Nnog3KpaHOBOM 30HOM. LLIMpWMHa ee Ha3HaYaeTCs TaKOM XKe, KaK U A5 No43KPaHOBOM 30HbI.

3epHOBOW COCTaB 3TOM 30HbI A0JI}KEH Ha3zHa4yaTbCA Mo NPUHUMNY Nnoabopa obpaTHbIX GUIBTPOB.

BepxoBas ynopHan npM3ama CO CTOPOHbl HUXKHero 6beda AomKHA ObITb OrpaHUYeHa BHYTPEHHeM
rpaHuLEen, NpoxoaaLleit oT BEpXHen TOYKM 3KpaHa K OCHOBAHUIO U K HU30BOMY OTKocy nog yraom 15 - 30°
K BepTUKauW. B 3TOl YacTM npodmnsa A0NKEH UCNONb30BaThCA KPYNHOO6/1I0MOUHbIN FPyHT (ropHan macca
WAN  TPaBUNHO-TaNEYHUKOBBINA TPYHT) C KO3PPULUMEHTOM pPasHO3epHUCTOCTM cCBbiwe 10 - 15,
MaKcMmanbHoOM KpynHoctbto 600 - 800 mm M copepaHnem yactul, meHee 5 mm oT 5 go 20% wu
YNNOTHEHHbIN A0 OTHOCUTENLHOM NAOTHOCTU He MeHee 90%. KpynHOCTb KamHA (rasieyHnKa) B 3TOM 30He
OOJ/IKHA  OrpPaHMYMBaTBLCA TOIBKO MO MPOM3BOACTBEHHBIM COOBPANKEHMAM; YNAOTHEHME [ONKHO
NPoOn3BOANTLCA 4,0 OTHOCUTE/IbHOM NAOTHOCTH, pasHoM 80 - 82%.

7.29. MNop 3KpaHOM W3 HErpyHTOBbIX MaTepuanos cneayeT YKAa4blBaTb MaJsIOCKMMAEMYIO,
cnaboBofonpoHMLaemyto, cydpPO3MOHHO-CTOMKYIO NEePexofHyo 30HY € KoadduumeHTom uabTpaumm

-3 -4
107 —10" cm/cyT.
TO/'ILLI,MHy HOAaKpaHOBOVI NnoAroToBKM csieayeTt Ha3dHa4YaTb B 3aBUCMMOCTU OT MaTepUaia 3KpPaHa,

KpYMNHOCTW MaTepurana noA3KpaHOBOM NOATOTOBKM, KPYNMHOCTU MaTepuana B HAbpocKe, BbICOTbI NOTUHbI
M yCN0BUIA NPOM3BOACTBA PaboT.

Tp66OBaHMH K OCHOBaHMAM NNOTUH.
Conpm«eHme NOTUH C OCHOBaHNUEM U 60pTaMVI

7.30. Mpw oLEHKe FPYHTOB OCHOBaHMA M BOPTOB creayeT yuntbiBaTb TpeboBaHua 4.5, 4.6 n 5.73 -
5.83.



Mpu cTpouTenbcTBE MAOTUH HA CKaJlbHOM OCHOBaHMM B OCHOBaHMM W MPUMbIKAHUAX
BOAOHEMNPOHNLLAEMOrO 3/IeMeHTa HeobXoAMMO YAaNWUTb MOKPOBHbIE TPYHTbl M BbIBETPENYID YacTb
CKa/IbHbIX MOPOA, B KOTOPOM HEe MOXKET bbITb BbiNONHEHA 3 deKTUBHAA conparatowasn LeMeHTaums.

7.31. Mpu cTpouTenbcTBE NAOTMH HA CKAa/JIbHOM W OCOBEHHO Ha HEeCKalbHOM OCHOBAHWUM
HeobxoaMMO onpeaensaTb PAacyeTOM HEPaBHOMEPHOCTb OCaZlOK OCHOBAHMA KaK B NPOAO/IbHOM, TaK U B
nonepeyHoM HanpaBfeHUU AN MPOBEPKU TPELUMHOCTOMKOCTU MPOTUBOPUABLTPALLMOHHBIX YCTPOMUCTB
NAOTUH.

7.32. Mpu NPOeKTUPOBaHUMU KaMeHHO-3eMAHbIX NAOTUH C rPYHTOBbIMM
NPOTUBOGUNLTPALMOHHBIMU YCTPONCTBAMM, BO3BOAMMbIMU METOLOM OTCbINKM FPYHTOB B BOAY, AO/KHbI
6bITb NPeAyCMOTPeHbl MEPONPUATUA NO 0BecneyeHMo KOHTaKTa TPYHTOB 3TUX YCTPOWCTB C FPYHTOM
OCHOBaHMA.

7.33. Conpsi*keHne TPyHTOBbIX MPOTUBOOUIbTPALMOHHbBIX YCTPOWCTB MJIOTUHbI CO CKaJibHbIM
OCHOBaHMEM AOMNyCcKaeTcA NpeaycMmaTpuBaTh B BUAE TOPKPETUPOBAHUA OCHOBaHMA, 6eperoBbiX CKAOHOB,
BPE3KW U 4p.

KOHCTPYKUMA COMPSAXKEHUs TPYHTOBbIX MPOTUBOPUABTPALMOHHBIX YCTPOWCTB CO CKaJlbHbIM
OCHOBAHMEM MOKET BbIOMPATLCA B COOTBETCTBMM C peKomeHgaumamm MpunoxkeHus B.

7.34. Ona yAyyweHus CTaTU4YeCcKom paboTbl, NoBbILEeHMUA TPELNHOCTOMKOCTH
NPOTUBOOUNBLTPALMOHHbBIX YCTPOWCTB BbICOKME MIOTMHbI, PacCrofIOXKEHHbIE B  Y3KUX  YLULENbSX,
PEKOMEHAYETCA NPOEKTUPOBATb C KPUBOSIMHEMHOM OCbIO, BbINMYKA0M B CTOPOHY BepxHero bbeda.

7.35. B ceBepHOM CTPOUTENbHO-KIMMATUYECKON 30HE COMpsAXKEHWE MNPOTUBOGUABLTPALMOHHbIX
YCTPOWCTB TafblX KaMEHHO-3EM/IAHbIX U KaMeHHO-HabpPOCHbIX MJOTUH C TPELWMHOBATbIM CKa/IbHbIM
OCHOBAHWEM CNeayeT BbIMOMHATL B BUAE BeTOHHOro 3yba ¢ NoTepHOM ANa CO34aHMA LEMEHTAUMOHHOWM
(MHbEeKUMOHHOM) 3aBecbl B OCHOBaHWW. B npeaenax nogpycnoBoro TaanKa LEMEHTALMIO OCHOBaHWS
cnefyeT NpeaycMaTpuBaTh 40 3aNO/IHEHMA BOAOXPaHUAMULLA, @ B 6eperoBbix NPUMbIKAHUAX - MO Mepe
OTTaMBaHMA OCHOBAHMA. Ha CMAbHOTPELMHOBATbIX OCHOBAHMAX CaefyeT NPOBOAUTbL NpesBapuTeibHoe
WCKYCCTBEHHOE OTTaMBaHME MepP3/blX FPYHTOB OCHOBAHMA C NOCAEAYIOWEN UX LeMeHTauuen Ao Havana
3anN0/IHEHMA BOAOXPaHUANLLA.

Ha KOHTaKTe TIpyHTOBbIX AJep M 3KPaAHOB TajblX KaMeHHO-3eMJAHbIX MAOTUH C
CUNbHOTPELMHOBATBIM  CKaZlbHbIM ~ OCHOBaHMEeM  c/edyeT  MpeAycMaTpuBaTb  YCTPOMCTBO
cnaboapmupoBaHHOM OETOHHOM NAUTbI B BUAE OTKPbIIKOB OEeTOHHOro 3yba C yKpenuTenbHoWM
LeMeHTalMen OCHOBaHWNA Mo, HeM.

7.36. Ha HecKafibHbIX OCHOBaHMAX, C/I0XKEHHbIX C/1aboCcKMMaeMbiMK U CNaboBOAONPOHULAEMbIMU
(B TOM YMcne n Npu OTTaUBaAHUK) FPYHTAMM, COMpPSAXKEHUE NPOTUBODUNbTPALMOHHbIX YCTPOMCTB KAMEHHO-
3eMSIHbIX MIOTUH C OCHOBAHMEM CneayeT Npou3BOAUTb BPE3KOM MX B OCHOBaHWE Ha rybuHy BepxHero
pa3ynioTHeHHOro cnos. Mpu HajMuMKM B OCHOBAHWW BEPXHErO C/I0A a/IIIOBMAJIbHBIX OT/IONKEHUA U3
necYyaHo-rPaBUMHO-TaNIEYHUKOBBIX MPYHTOB MOLLHOCTbIO A0 5 M conpsayKeHue cieayeT OCyLLeCTBAATb C
NoMoLLbto 3y6a, BXOAALLErO B KOPEHHbIE NOPOAbl OCHOBAHMA.

7.37. B y3Kom cTBOpe, rae 3aTpyAHEHO BO3BeAeHMe NPoTMBOPUIBTPALMOHHOIO YCTPOWCTBA B
OCHOBaHUM, LenecoobpasHo paccmaTpuBaTb BapuaHT yCTponcTeBa 6eToHHOM "Npobku”, BbICOTY KOTOpOW
cnenyet onpeaenuTb TEXHUKO-3KOHOMUMYECKUM CpaBHEHMEM BapuaHTOB. MNpu aTom B 6eToHHOM "Npobke”
MOTFYT TPACCMPOBATLCA BOAOBOAbI PA3HOIO HAa3HAYEHMA: CAaHUTAPHbIX MOTOKOB, NPOMYycKa NaBogKa Anbo
NOBEPXHOCTHOIO BOAOC/AMBA B CTPOUTE/IbHbIM NEpUOL U Ap.

MNpumeHeHne Ha o6s3aTenbHOM OCHOBe pasgena 8 obecneumBaeT cobnlogeHue TpeboBaHWM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyxeHuin" (MoctaHosneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

8. TpeboBaHUA K OXpaHe OKpyXKatoLen cpeabl

8.1. Mpwu cTponTenbCcTBe NAOTUH A0JIKHO BbiTb 06ecnevyeHo BbiNO/IHEHME TpeboBaHMI NO OXpaHe
OKpy)Kalowen cpeabl, paLMOHaNIbHOMY MCMO/Ib30BAHUIO MPUPOAHbLIX PECYPCOB, y4eTy banKahlmx u
OTOANEHHbIX  3KOMOTMYECKUX, IKOHOMWYECKUX, COUMANbHBIX, Aemorpaduyecknux nocneacTsuii
CTPOMTENbCTBA NPU NPUOPUTETE OXPaHbl 340P0BbA YeN0BeKa U 61aronoayymsa HaceneHus.



8.2. MNpn TeXHUKO-3KOHOMMUYECKOM 060CHOBaHWM NPOEKTA U NPOEKTUPOBAHMM FPYHTOBOM NJAOTUHbI
AO/KHbI YUYMUTHIBATLCA NPEAENbHO AOMYCTUMbIE HArpysKM Ha OKPYKAIOLWLYIO NPUPOLHYIO Cpedy KaKk B
CTPOUTENbHbIW, TaK U B 3KCN/IyaTaLMOHHbIM Nnepuoasl U NpeaycMaTpuBaTbCA HadeKHble U 3hdeKTUBHbIE
Mepbl NpeaynpeXKaeHNa U YyCTPaHEeHUs 3arpsA3HEHMA OKPYKaloLWel NpMpoaHo cpesbl, paunoHanbHoe
MCNoab30BaHWE U BOCMPOM3BOACTBO NPUPOLHbIX PECYPCOB, 0340POB/EHUE OKPYXKatowWwen NpupogHoit
cpeabl.

8.3. Mpu NPOEKTUPOBAHUMN U CTPOUTENLCTBE MPYHTOBbIX NJIOTUH B COCTAaBe rMAPOY3/1a SO/KHbI BbITb
MONHOCTbIO YUYTEHbl peasibHble NOTPEBHOCTU B 3/EKTPOIHEPTUM U BOAOCHAGKEHUN [AHHOTO PEernoHa,
penbed MeCTHOCTU A/1A pasmeLleHMsA 06beKTa, Mepbl MO MaKCUMaIbHOMY COXPAaHEHWIO 3EMEb U IECOB,
HaceNeHHbIX MYHKTOB, MNaMATHWMKOB MNPUPOAbl, MUCTOPUM U KyAbTypbl, OXpaHe pbIOGHbIX 3anacos,
CBOEBPEMEHHOW YTUIN3aLmMK ApeBECUHbI U NJI0A0POLHOIO C/10A MOYB NPU PACYUCTKE U 3aTOMIEHUW /T0XKA
BOAOXPAHWUAULLA, MO HEAOMYLLEHMIO OTPULLIATENIbHBIX USMEHEHUI B OKPYKaIOLLEW NPUPOLHON cpeae.

8.4. Mpy NPOEKTUPOBAHUU TPYHTOBBIX NJIOTUH He cneayeT NPUMEHATb FPYHTOBbIE U HErpyHTOBbIE
MaTepmanbl, a TaKKe TEXHOMOrMKU, CNoCo6CTBYOWME XMMUIYECKOMY, dusnyeckomy M 6rmonormyeckomy
3arpAsHeHNI0 OKpPY»KatoLwen cpeapl.

8.5. [1na ynpasaeHns 3K0A0rMYEeCKMmM NpoLLeccamm HeobXxoAMm NOCTOAHHbIN KOHTPOIb COCTOAHMA
BCEX KOMMOHEHTOB MNPUPOAHO-TEXHMYECKOM CUCTEMBI, KOTOPbIA O0AXMEH OCYLLECTBAATLCA B COCTaBe
3KO/I0rMYECKOro MOHUTOPMHTa.

MpumeyaHua. 1. MOHUTOPUHT AO0/MKEH OblTb MOCTOSHHOW CAyX6o0i cbopa M 06paboTKu
3KO/MIOFMYECKUX [AOaHHbIX M ABAATbCA 4YacTblo MNPOM3BOACTBEHHOrO MPOLLECCa, CBA3AHHOMO C
NPMPOAONOAb30BaHMEM, U NO MEepPe HAKOM/EeHWA AaHHbIX HabAlAEHUI MO3BOAATL CBOEBPEMEHHO
onpeaenaTb HanNpaB/ieHUA Pa3BUTUA TEHAEHUNN IKONOTMYECKUX CUCTEM, USMEHATbL NPOTEKaloLWMe B HUX
npoueccbl B KenaTe/bHOM HanpasJeHUM, BbIABAATL YNpaBAAlOWME NapameTpbl, ONepaTUBHO
pearMpoBaTb Ha BO3MOKHble aBapUiMHble CUTyaL MK, CBA3AHHbIE C MPUPOAONO/Ib30BAHNEM.

2. Co3paHue ynpaBAfeMblXx MNPUPOLHO-TEXHUYECKMX cucTem TpebyeT ocoboro noaxopa K
NPOEKTUPOBAHUIO FPYHTOBLIX NJIOTUH B COCTaBe M'MAPO0Y3/10B NPU YCIOBUAX ONTUMMU3ALMN NAPAMETPOB U
peXnmoB MX paboTbl B YCNOBUAX MHOTOLENEBOrO MCMO/b30BaHMA BOAOTOKA, Korga npupoaHble
KOMIMJIEKCbI BbICTYMalOT He TOJIbKO B KayecTBe PaBHOMPABHbIX, HO B HEKOTOPbIX C/y4asnx U Haubonee
NPUOPUTETHBIX BOAOMNO/Ib30BATENEN.

9. OcHOBHble NONOXKeHUA pacyeTa NJAOTUH

9.1. MNpu npoekTnpoBaHUM NAOTUH | K Il KnaccoB M3 TPyHTOBbIX MaTepuasoB HeobxoaMmo
BbINONHATH C/ieAytoLLMe OCHOBHbIE pacyeThbl:

dunbTpaumoHHble (9.3, 9.4) u GMAbTPALMOHHOM NpoYHoCcTU (9.5);

06paTHbIX PUNLTPOB, ApeHarkel n nepexoaHbix cioes (9.6 - 9.9);

YCTOMYMBOCTM OTKOCOB, 3KpPaHa U 3almnTHoro cnon (9.10 - 9.13);

HanpaxeHun n gepopmaumii (9.14, 9.15);

0Cal0K Tena NAoTUHbI M ocHoBaHMA (9.16, 9.17);

ropuU3oHTasIbHbIX cMelleHui (9.19);

KpenaeHnin 0TKOCOB Ha NPOYHOCTb OT AENCTBUS BOMH, Nbda u ap. (9.21).

JononHUTENbHO cneayeT BbiNONHATL:

AN HEeOA4HOPOAHbIX 3eMJIAHbIX HaMbIBHbIX NJOTUH pacyeTbl PpPaKUMOHMPOBAHUA TPYyHTA W
ycToiumBocTn 6okoBbIx Npusm (6.13, 6.14, 6.17), pacyeTbl KOHCOMAAUNKN 1 MOPOBOro AasneHus (9.18);

AN 3eMAIAHbBIX HACbIMHbIX U KaMEHHO-3eMAAHbIX MJIOTUH, Y KOTOPbIX Teno, A4PO0, 3KpaH wuau
OCHOBaHWE C/IOXEHbl U3 TIMHUCTbIX FPYHTOB - pacyeTbl MOPOBOro AAaBAEHUA MPU UX KOHCOAMAAUNU U
NpoBepKy TPeLnHOCcTonKocTH (9.18, 9.22);

ONA KAMEHHO-3eMAAHBIX NJIOTUH C A4P0M U Anadparmoin, KpOMe TOro - MPOBEPKY YCTOMYMBOCTU Ha
CABWT HU30BOM NPU3MbI NAOTUHBI.

Ons nnotuH 1l n IV KnaccoB HeEOBX0AMMO BbINOAHUTL CAeayoWMe pacyeTbl:

dUNbTPaUUOHHbIE U GUNBTPALUOHHOM YCTOMUYNBOCTH;

06paTHbIX GUNBTPOB, APEHANKEN N NEPEXOLHbIX C/IOEB;

YCTOMYMBOCTM OTKOCOB, 3KPaHa U 3alLIMTHOrO C/0S;

0CaoK Tena NAoTHHbI N OCHOBAHMUS;



KpenneHnin 0TKOCOB Ha NPOYHOCTb OT AENCTBMA BOJH, bAa U Ap.

Bce pacueTbl ciefyeT Npoun3BoAUTb AN XapaKTEPHbIX MONEPEYHbIX CEYEHUIM NAOTUH.

9.2. PacyeTbl NJIOTUH BO BCEX CAYYaAX CNeAyeT BbINOAHATb 417 OCHOBHbIX M 0COObIX COYETAHWUM
HarpysoK B 3KCNayaTaLMOHHbIV U CTPOUTENbHBIM Nepuoabl paboTbl NAOTUH.

PacyeTbl NAOTWH, BO3BOAMMbIX B CEMCMUYECKUX PaloHaX, caeayeT BbINMOAHATb Ha OCHOBE
pe3ynbTaToB oOnpeneneHUas CEeNCMUYHOCTU palioHa COOPYXKEHWUA, COOTBETCTBYIOLLMX CEMCMMUYECKMX
Harpysok, CBOMCTB rpyHTOB.

9.3. dunbTpaLMOHHbIE pacyeTbl Tesla NAOTUHbI, OCHOBAHWUA N beperos cieayeT BbINONHATL ANA:

onpeaeneHna GUNbLTPaALMOHHOM YCTOMYMBOCTM TeNa NAOTUHbBI, ee OCHOBaHWA U Beperos;

pacyeTa yCToMYMBOCTN OTKOCOB MAOTHHbI U Beperos;

060CHOBaHMA Haubonee pauMOHasbHbIX U 3KOHOMUYHbLIX GOPM, Pa3MEPOB U KOHCTPYKLMi
NAIOTUHBI, €e NPOTUBOPUIBTPALMOHHbBIX U APEHAXKHbIX YCTPOWCTB.

Mpy  BbINOAHEHUU OUNBTPALMOHHbLIX PACcYeToB CAedyeT y4YMTbiBaTb  KOJIbMaTaX JioXa
BOAOXPAHM/IMLLA M BEPXOBOIo OTKOCA C Y4ETOM Pa3BUTUS 3TOTO NPOLLECCA BO BPEMEHM.

9.4. OWUNbTPALMOHHBIMM pacyeTamm (3 TaKKe WCCNeoBaHUAMMU) HaAZNEKUT ONpesensiTb
cneayowme napameTpbl GUAbTPALMOHHOTO NOTOKA:

NoJIoXKeHWe NoBepPXHOCTN (GUAbTPALMOHHOIO MOTOKA (AEenpeccMoHHOM NOBEPXHOCTU) B Tene
NAOTUHbI N Beperax;

bMNBbTPAUMOHHBIN pacxom, Bogbl Yepes Teslo NAOTUHbI, OCHOBaHUe 1 bepera;

Hanopbl (MAKW rpaaneHTbl Hanopa) GUAbTPALMOHHOTO NOTOKA B TE/IE NJIOTUHbI, OCHOBAHMM, a TaKXe
B MeCTax BbIxo4a GUAbTPALMOHHOIO NOTOKA B APEHaX, B HUKHUIA Bbed 3a NOAO0LWBOM HA30BOIrO OTKOCA,
B MECTax KOHTAKTa rPYHTOB C Pa3/IMYHbIMWU XapPaKTEPUCTUKAMM U Ha FPaHULAX NPOTUBODUNLTPALMOHHbIX
ycTpoiicTs (pucyHok 10).

@

Joun  Haxar Bosnast
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a - 04HOpPOoA4HAaA NNOTUHA Ha CIONCTOM OCHOBaHWU;
6 - KAMEeHHO-3eMAAHasA NNOTUHA HA CKAJIbHOM OCHOBAHUM

A, b - conpsaxeHne HeCBA3HOTO U CBA3HOMO FPYHTOB OCHOBAHWI;



B - o6sacTb mecTHoro BbIMOpa rpyHTa B C21y4ae BbiIXO4a NOTOKaA

Ha oTkoc; J - pacyeTHbIN (MaKCMMasbHbIN) rpasMeHT Hanopa

e, max
B 30He BblCa4MBaHMA NOTOKa Ha ypoOBHe BOAbl HNXXHEro 6bed>a;
O/ - yron Hak/10Ha HM30BOTO OTKOCA A4Pa K TOPU3OHTY;

Jp, J.,J,, J,, J,, -rpaguents Hanopa cOOTBETCTBEHHO

cy$ddo3nn, KOHTAKTHOrO pPasmbiBa, BbINOPa, BXOAA
dUNbTPALMOHHOrO NOTOKA B APEHAXK, NyAbCaLnii
B 0bpaTHOM GUAbTPE OT HaKaTa U cnNaga BOH

PucyHok 10. Mpumepbl BO3MOKHbIX NposBaeHui cydpdosnm
B 3€MJIAHBIX NJIOTUHAX U UX OCHOBAHMSAX

Mpn HEeO4HOPOAHOM WMAW AHU3OTPOMHOM TFEO0NOTMYECKOM CTPOEHWW OCHOBAHWA YKasaHHble B
HacToAWEeM MyHKTe napameTpbl GUAbTPALMOHHOIO MOTOKAa creayeT oOnNpeAenAaTb C Y4YeTOM 3ITUX
ocobeHHoCTeMN.

9.5. ®UNbTPALLMOHHYIO YCTOMYMBOCTb Te/1a NIOTUHbI, A TaKKe NPOTUBOPUABTPALMOHHbIX YCTPOMUCTB
OLLeHMBAOT Ha OCHOBE COOTBETCTBYHOLLMX PACYETOB W SKCMEPUMEHTA/IbHbIX UCCNEA0BAHUI TPYHTOB Npu
OENCTBYIOLLMX B COOPYKEHMMU FpagMeHTax Hanopa ¢ y4eToM HanpsaKeHHo-4ebopMUMPOBAHHONO COCTOAHMA
COOPY)KEHMA U €ero OCHOBaHMA, OCOOEHHOCTEM KOHCTPYKUWMW, METOLO0B BO3BEAEHWUA W YC/IOBUIA
aKcnayaTaumm.

PacyeTbl ¢UAbTPALMOHHON MPOYHOCTM CledyeT BbINOAHATbL MCXO4A M3 Haubosbluero Hanopa,
OeNCTBYIOLLErO Ha NAOTUHY.

Mpu oueHKe PUNbTPALMOHHOM NPOYHOCTM HeobxoaMmo obecrneyeHme yCnoBua:

Jest,m S Jcr,m/]/n ’ (7)

rae J - AeNCTBYIOWMIA CpeaHUI TpaaMeHT Hanopa B pacyeTHoM obnactn dunstpaumm;

est,m

Jcr,m - KpMTM‘-iECKMVI CpeAHMf;I rpagneHT Hanopa, ﬂpMHMMaeMbIVI Ha OCHOBAHMW UCCNEA0BAHUMN
FPYHTOB B YC/10BUAX, OTBEYAOLWMNX PeaibHbIM YCNIOBUAM 3KCNYyaTauUnM COOPYKEHUA; B NpeaBapUTe/IbHbIX
pacyeTax U nNpu OTCYTCTBUU HeobXxoAMMbIX UCCAe0oBaHUA 3HAYEHUs Jcr,m mMmoryTt 6bITb NPUHATbLI B
COOTBETCTBUMN C UMeLWUNMNCA aHaN0oramMmumn nam no Ta6nv|u,e 8;

7/’1 - KOBq)d)MLI,MEHT HageXHOCTU NO OTBETCTBEHHOCTU COODY)KEHMI‘;I.

Tabaunua 8
TPyHT 3HaueHMEe KPUTUUECKMUX CPeIOHUX I'PagMeHTOB Hanopa IJid:
IIOHYypPa SKpPpaHa 1 dOpa TEeJla M IIPVW3MBL I1JIOTUMHEI
T'nmyuHa u TJIMHODOETOH 15,0 12,0 8,0 - 2,0
CYyTJIMHOK 10,0 8,0 4,0 - 1,5
Cynecsob 3,0 2,0 2,0 - 1,0
[lecok:
cpenHuMn - - 1,0
MeJIKMI - - 0,75

MpumedaHus. 1. MpoBepKy GpUAbTPALMOHHON NPOYHOCTU TENA UAU NPU3MbI NIOTUHBI U3 FPYHTOBbIX
MaTepunanos BbINONHAIT AN nonepeyHoro npoduasa, Ha3sHa4YeHHOro UCX045 M3 PacyeToB YCTOMUYMBOCTH
OTKOCOB.

2. B pesynbTate NpoBepKkn GUALTPALUMOHHON MPOYHOCTU YTOYHAIOT KOHCTPYKLMIO MJIOTUHBI, B



YaCTHOCTU MeCTONONTI0XKEHNE ApPEHaXKa.

3. 3Ha4yeHwuA KPUTUYECKOIo cpegHero rpagueHta nNpUHUMaAKOT B 3aBUCMMOCTU OT (I)MBMKO-
MeXaHMYEeCKUX CBOMCTB FPYHTa U cnocoba ero YKNa4Ku, npuyem 6onblne 3HaYEeHUA J Ha3Ha4aloT

cr,m

ans 6onee NAOTHOrO rpyHTa.

9.6. Mpu NpoeKTMpoBaHMM 06PaTHbIX GUALTPOB, APEHANKEN U NEPEXOAHbIX C/I0EB HAANEKMUT:
yCTaHaB/IMBaTb pacyeTHble NapameTpbl (3epHOBOM COCTaB, MNNOTHOCTb, KO3hdULMEHT dUNbTpaLMK
M Np.) FPYHTOB, 3alUMlLaeMbiX 06paTHbIMU GUALTPAMU, OLEeHUBaTb UX CydDO3UOHHYIOD MNPOYHOCTb

(cydpo3noHHOCTb) M ONpeaenaTb pacyeTHble pasmepbl cBOA006pPa3ytoLWLMX YacTUL 1 AnameTp nop (d, v

da max ) 3aLLMLLAEMOrO rPpyHTa B 3aBUCMMOCTH OT €ro COCTaBa U YCN0BUI GUABTPALLMOHHOTO NOTOKA;

BblOMpPaTb €CTeCTBEHHbIE KapbepHble TPYHTbl MAM WUCKYCCTBEHHO MoJiydaemble (WebeHouHble,
rPaHy/IMPOBAHHbLIA WAAK M Ap.), KOTopble MOryT 6biTb MCMO/Ib30BaHbl A/A YCTPOMCTBA 06paTHbIX
dunnbTPOSB;

noabupaTb 3epHOBOM COCTaB NepBOro cioA obpaTHOro ¢uAbTPa M Nocneayowmx cnoes (ecnm B
3TOM ecTb He0b6X0AMMOCTb) U3 BbIOPAHHbIX ECTECTBEHHbIX KAPbEPHbIX NN UCKYCCTBEHHbIX MaTepUanos;

npoBepsAtTb CydHO3MOHHYIO MPOYHOCTb M YCTOMYMBOCTb T[PYHTOB, 3alliMLaemblx 06paTHbIM
dunbTPOM, N rPYHTOB 0OPaATHBIX GUIBTPOB;

yCTaHaB/AMBaTb TOJILMHY M YNCNO CN0EB 06PaTHbIX PUILTPOB;

yCTaHaB/iMBaTb AOMNYCTUMble Mpeaenbl OTCTYNAEHWA B 3€pHOBOM COCTaBe, TOJILMHE C/I0EB U
NJIOTHOCTW TPYHTOB GUAbLTPA NPU YKNAZAKE B APEHANKN UNU NEPEXOAHbIE C/ION.

9.7. Ona obpaTHbix GUNBLTPOB, APEHAXKEM M MEepPexodHbiX CA0eB AO0MNYCKaemblit KoapduumeHT

pa3HO3epHMCTOCTM dUNbTPOBLIX MaTepnanos K, |, [ONKEH YA0BNETBOPATL YCAOBUAM:

€CAN 3alLMLLaeMblit TPYHT HecydPO3MOHHbLIA CbINyynid - K()O,IO S(20—25), raoe meHbliee

3HayeHue K60,10 cnegyeT NPUHUMATL AN OKaTaHHbIX YacTWL, NecYaHbIX WM FPaBUMHbLIX FPYHTOB, a
6onblee gna WebeHUCTbIX TPYHTOB GUAbTPA;

€C/1 3almLL,aeMbli FPYHT CyPDO3MOHHDBIN Chiny4ymnii - K60 0 S 15;

€Cn 3alMWaemMbli TPYHT TAMHUCTbIA C YMC/IOM NMAACTUYHOCTU ]p > 0,07 (ponyckaetca npw
o6ocHosarmn 1, 20,05)- Ky, o <50;

ycnosne Koo <50 cneayer npunmath kak ans o6patHbix GUALTPOB ApeHael, Tak u Ans
NepexoaHbIX CI0EB MNOTUH;

MPV TONILMHE NEPEXOLHOTO CNIOA NAOTUH Bonee 3 M BenndnHa K, o MOXeT 6bITb NpuHATa Gonee
50 (Npu COOTBETCTBYIOLLEM O60CHOBaHMM);

ANA GUnbTPOB, yCTpansaembix us nopucroro 6etona, - Koo <12 ;

ANS GUABLTPOB, BLINO/HAEMBIX OTCINKOW MaTepuanos B sogy, - Koo <10

Bo Bcex BbllleyKa3aHHbIX BblpaXXeHUAX

Koo = d60/d10 ,(8)

rae dg,, d, - KPyNHOCTb YacTUL, rpyHTa, CyMMapHOe BECOBOE COAepaHWe KOTOPbIX BMecTe ¢
6onee menkumn GpaKkumammn coctasaneT cooteeTcTBeHHO 60 U 10% macchl BCEro rpyHTa.

A PUNBbTPOB, BbIMNO/IHAEMbIX N3 MmaTepunana C K < 10 , TONWNMHY choeB cneayeT Ha3HadaTtb
60,10

COr/1aCHO yKa3aHuam 5.72, a ans pUNbTPOB, BbINOJHAEMbIX U3 MaTepPUanos K60710 >10 , TONLWMHY CNoes

HeO6XO,D,MMO Ha3Ha4YaTb MO pPe3y/sibTaTaM ONbITHbIX OTCbINOK C Yy4YeToOM cerperaunmu d)M/'IprOBbIX
MaTepmnanos, BO3HMK3I‘0U.I,EVI NP1 TPaAHCNOPTUPOBAHWUK, OTCbINKE U pa3paBHUBAHNN CNOEB d)manpa.



9.8. OTkaz oOT ycTpolcTBa 0OpaTHbIX GUALTPOB  WMAM  MEPEXOAHbIX  CNoeB  Aas
NPOTUBOOUNBLTPALMOHHDBIX MPWU3M, YKAAAbIBAEMbIX MO  HAcbiNMM  KPYNHOOBNOMOYHbLIX FPYHTOB,
AOMNYCKaeTca NPy HaAMYMM COOTBETCTBYOLWEr0 060CHOBAHMA.

9.9. BMmecTO TrpyHTOBbIX 06paTHbIX GUABLTPOB  AOMYCKaeTcA  NpenycMaTpuBatb, Npwu
COOTBETCTBYHOLEM O06OCHOBAaHWUW, 06paTHble GUABLTPbI U3 NOPUCTOro HGEeTOoHa WM APYrux NOPUCTbIX U
NOJIMMEPHbIX MaTePUANOB.

9.10. PacyeTbl YCTOMYMBOCTM TFPYHTOBLIX MAOTUH BCEX K/AACCOB CAeAyeT BbIMNOAHATL AAA
NOBEPXHOCTEN CABUra, OTBEYAOLWMX MUHUMAbHbIM 3HaYeHUAM KoadduLmMeHTa 3anaca.

Mpn pacyeTax cneayer WUCNONb30BaTb METOAbl, YYWUTbIBAlOLIME HaMpPAXKEHHOe COCTOAHWe
COOpPY)KEHMA W €ero OCHOBaHWA. [TPUMEHUTENbHO K KOHKPETHbIM TEe0JIOTMYECKMM YCAOBUAM U
KOHCTPYKLMU NNOTUHBI MOTYT ObITb MCMO/Ib30BaHbl MPY COOTBETCTBYIOWEM 060CHOBAHUW NPOBEPEHHbIE
NPaKTUKOM yNpOoLLeHHble MeToAbl pacyeTa.

Mpwu pacyeTe yCTOMYMBOCTM OTKOCOB MIOTUH MOXKET ObITb TaKXKe MCNOAb30BaH CNOCOH HAaKNOHHbIX
CUN B3aMMOZENCTBUS B COOTBETCTBUM C peKoMmeHZauusamm Mpunoxerua U.

Mpu pacyeTax NAOTMH B Y3KMX KaHbOHAxX, Ha y4yacTKax c 6onee HU3KMMM MPOYHOCTHbIMU
XapaKTepPUCTUKAMM TPYHTOB OCHOBAHWA, PEKOMEHAYETCA OUEHWMBATb YCTOMYMBOCTb OTKOCOB C y4E€TOM
NPOCTPaHCTBEHHOM PabOTbl N/IOTUHbI.

Mpu pacyeTax yCTOMYMBOCTU OTKOCOB FPYHTOBbIX MIOTUH BCEX KNACCOB, BO3BOAUMbBIX B CEBEPHOM
CTPOUTENbHO-KAMMATUYECKOW 30HE, C/leayeT yunUTbIBaTb TEMNEPATYPHOE COCTOAHUE FPYHTOB NAOTUHBI U
€e OCHOBaHMuA.

9.11. YCcTOMYMBOCTb OTKOCA NJIOTUHbLI A0/KHA OblTb NpoBEpPeHa MO BO3SMOMHbIM MOBEPXHOCTAM
COBWMA C HaxoXAeHWem Hambonee ONacHOM NPWM3Mbl OBpYLUEHUSA, XapaKTepPU3yeMon MUHUMANbHbIM
OTHOLEHNEM 000BLLEHHbIX NPeaebHbIX PEAKTUBHbLIX CUJT COMPOTMBAEHUA K aKTUBHbLIM CABUraOLLMM
cunam.

Kputepnem ycTOMYMBOCTM OTKOCOB NJIOTUHbI ABAAETcA cobatogeHwe (ana Hambonee onacHow
npu3mbl 06pyLLIEeHNA) HEpaBEHCTBA

7F <(7./7,)R, 9

roe F - pacyetHoe 3HayeHue 0606LLEHHOTO CUNOBOrO BO3AENCTBUA, ONpeaensiemoe C y4eTom
KO3 dULMEHTA HALEKHOCTM MO Harpyske ¥, (B 3aBUCHMOCTM OT METOAA PACYeTa YCTOMYMBOCTH OTKOCOB

F- paBHO,D,EVICTBytOLLI,aﬂ CUA NN MOMEHTOB 3TUX CUZT OTHOCUTE/IbHO OCKY NOBEPXHOCTU c,a,era);
R - pacyeTHoe 3HayeHue 0606LLI,EHH0171 HeCYLLI,EI)'I CNOCOBHOCTU CUCTEMBI COOopyxXeHne-oCcHoBaHuUe,

onpegensemoe ¢ y4etom KoadpduumeHTa 6e3onacHoCTM No rpyHTy 7, , T.e. 06obweHHoe pacyeTHoe
3HauYeHue cua NpeaeibHOro CONPOTMBAEHMNA CABUIY MO PAacCMaTPUBAEMOMN NOBEPXHOCTH;
Ver Vur Vi - KO3GOMUMEHTbI ycnoBuit paboTbl, OTBETCTBEHHOCTUM COOPYXEHMUA, COYeTaHWA

Harpysok.
MpM MNOMCKe OnacHOW MOBEPXHOCTM CABWMra MOXKET OblTb WMCMNO/b30BaHa 3aBMCMMOCTb AAA

Ko3pduMumMeHTa yCToMUYMBOCTH KS

KSZR/F2(7117/ZC)/7C'(1O)

Mony4yeHHble pacHeTom 3HaYeHUA KoaddurLmMeHTa yCTOMUMBOCTHN MPU COOTBETCTBYHOLLEM COYETaHUN
HarpysoK He A0KHbl MPEeBbILLATh BENUYMNHBI (7/n7/,c )/7/c 6onee yem Ha 10%, ecnm 3To He 06yC/NOBNEHO

ocobeHHoCTAMMU COOpyXeHuA.

Yucnosble 3HaueHNA KoapduumeHTos ¥, n },. npuseaeHsbl B Tabaunuax 9, 10.

Tabanua 9



Kiacc coopyxeHMnsa I II ITT Iv

3HaueHME T"aMMa 1,25 1,20 1,15 1,10
n
Tabnuua 10
CoueTaHmMe HarpysoK OcHOBHOE Ocoboe CTpoMTesIbHOTO Nepuona
3HAaUeHMe TaMMma 1,00 0,90 0,95
1c

BennuunHa K03¢¢MLJ,MEHTa 7/(: NPUHNMaETCA B 3aBUCUMMOCTU OT UCMNOJIb3yeMOro cnocoba pacyeTa

paBHon 0,95 - MHMKeHepHble meToAbl pacyeTta, 1,0 - C y4eTOM HaNpPsAKEHHO-AePOPMUPOBAHHOIO
COCTOSIHUA.

[ina nnotuH IV knacca npu ocob6om couetanum Harpysok K >1,0 nesasucumo ot seanunbl 7, .

9.12. MNpun pacyeTax YCTOMYMBOCTM OTKOCOB MJIOTUH HeobxoAMMO paccmaTpuBaTb caedylolimne
cayyau.

[na HA30BOro OTKOCA:

nepBbl PacyeTHbIN cay4al (OCHOBHOM): B BepxHeM bbede - HopMasbHbIA MOANOPHbIN YPOBEHb
HMY, B Tene NAOTUHbI - YCTaHOBUBLLAACA GUALTPALUA; MPU HAAUYUKN BOAbI B HUXKHEM bbede rnybuHy ee

NPUHMMAIOT MaKCMMa/ibHO BO3MOXKHOM npu HIMY, Ho He 6onee (0,2 -0, 3) hl. , roe hl. - BbICOTa OTKOCa;

BTOPOW pacyeTHbIl Cay4Yalt (OCHOBHOM) NpM OTKPbITbIX Bogocbpocax (6e3 3aTBOPOB): NOANOPHbIM
YPOBEHb U YPOBEHb HUXKHEro bbeda onpenenatoT MakCMMaabHbIM PACXOA0M, OTHOCMMbIM K OCHOBHbIM
COYETaHMAM Harpy3oK 1 BO34eNCTBUN;

TPeTuii pacyeTHbI cnydait (ocobblit): B BepxHem bbede - GopcnpoBaHHbIN NOANOPHbIN YPOBEHb
oAbl (OMY), B HUXKHEM Bbede rnybuHy BoAbl MPUHUMAOT MaKCMManbHOM, cooTBeTcTByoWwen PI1Y.

[na BepxoBoro oTkoca:

NepBbl PAcYeTHbIN cny4yald (OCHOBHOM): MaKCMMa/IbHOE BO3MOXKHOE CHUMKEHMEe YPOBHA BOAbl B
BoAoOXxpaHunmuie ot HMY mMam oT NoANOPHOro YpOBHSA, COOTBETCTBYIOLWENO NPOMYCKY MaKCMManbHOro
pacxofa, OTHOCMMOIO K OCHOBHbIM COYETAHUAM BO3AENCTBUIA, C HaMBONbLIEN BO3MOXKHOW CKOPOCTLIO,
NPV 3TOM YYUTbIBAOT GUAbTPALMOHHbIE CUJbl HEYCTAHOBUBLLENCA PUAbTPaLLMK;

BTOPOW pacyeTHbIN C/ly4ai (CTpouTENbHOTO Nepuoaa): ypoBeHb BOAbI B BepXHEM bbede HaxoauTcs

Ha OTMETKE, OTBe‘-IaIOLLI,Eﬁ 3aMNoOJIHEHUIO (0,2_0,3)h rae hi - BbICOTa OTKOCa, NOBEPXHOCTb

o
Aenpeccuu B Tene NAOTUHbI MPUHUMAIOT COOTBETCTBYHOLLEN MPUHATOMY YPOBHIO 3aMO/IHEHUA;

TpeTUii pacyeTHbIt cayyal (0CoBbli): MakCMManbHO BO3MOXKHOE CHUMKEHME YPOBHA BOAbl B
BogoxpaHuauie ot @MY c HanbonbLuen BO3MOXKHON CKOPOCTbIO, MPU 3TOM YUUTbIBAOT GUAbTPALNOHHbIE
CWJIbl HeyCcTaHoBMBLUENCA GUbTPaLMUN.

MpumedaHuma. 1. 1nA 3eMNAHbIX NJIOTUH C BOIHOTACALLMMM OTKOCAaMK CcneayeT NPoOu3BOANTb pacyeT
YCTOMYMBOCTU C yHETOM BOJIHOBOTO BO34EMCTBUA.

2. Mpun pacyeTe YCTOMYMBOCTU OTKOCOB 3EMJIAAHbIX HAMbIBHbIX MAOTUH HEOBXOAMMO Y4UTbIBaATb
dnAbTpaumio U3 Npyaka Npu NPOEKTUPYEMOM ero NOJIOKEHUN B NEPUOL, HaMbIBA NIOTUHbI U HACbILWEHNE
BOZOWN FPYHTOB OTKOCOB (pacyeTHbIM Cay4yait CTPOUTENbHOrO Nepuoaa).

3. Mpu pacyeTe YCTOMUYMBOCTM OTKOCOB MNAOTUH B CEMCMMYECKMX palioHax cencmuyeckue
BO34,ENCTBMA YYUTLIBALOT COMIACHO BbINOJHEHHbIM UCCAEA0BAHUAM.

4. YCTOMYMBOCTb BEPXOBOFO OTKOCA MJOTUHbI B YCNIOBUAX CEACMMYECKOrO BO3AEWNCTBMA cnepyeT
NPoBePATb KaK A/1A c/ydasn BbICTPOro CHUXKEHUA YPOBHSA BOAbl B BoAOXpaHUAuwe ot HMNY ao Hanbonee
HM3KOrO 3KCMNAyaTaUMOHHOIO YPOBHA, TaK M AAA C/yy4as NPOAOJ/IKUTENbHOro ctosHua HMY (nam MY,
COOTBETCTBYHOLLLETO MPOMYCKY pacxoaa, OTHOCMMOTO K OCHOBHbIM BO3AENCTBUAM).



5. Ecnv KoHconnpaums cBA3HbIX FPYHTOB MJIOTUHbBI M €e OCHOBAHMA He 3aBepLlUAeTcAa K MOMEHTY
OKOHYaHUA CTPOMTENLCTBA, B pacyeTax yCTOMYMBOCTM OTKOCOB C/leAyeT yunTbIBaTb MOPOBOE AaB/IEHME KaK
ONA CTPOUTENbHOTO, TaK W A/1A 3KCNAyaTaLMOHHOIo Nepuoaos.

6. 1nA NAOTUH C rPyHTOBbIM 3KPAHOM C/iefyeT PaccYMTbiBaTb YCTOMYMBOCTb 3KpaHA Ha OTKoce
NAOTUHBI U YCTOMUYMBOCTb KPENIEHUA Ha aKpaHe. N5 y4acTKOB MOBEPXHOCTM CABMIA HA KOHTAKTE 3KpaHa
W NAOTUHbBI UAWN KPEMNEHWUA U KPAHA NMPOYHOCTHbIE XapPaKTEPUCTUKM MPUHUMAIOT ANA MEHee NPOYHOro
rPyHTa.

7. Pacyet ycToiumMBOCTM BOKOBbIX MPU3M 3EMAHBIX HAMbIBHbIX MJOTUH C ALPOM W3 FUHUCTOrO
rPYHTa HAaANEXKUT BbINONHATL C YYETOM MOPOBOro AAaB/EHMA B NEPUOL KOHCOMNAALMM Aapa (pacyeTHbIM
C/ly4an CTPOUTENbHOTO nepuoaa).

8. MecTHaa ycToMYMBOCTb OTKOCOB Mexay bepmamu posiKHa obecneymBaTbCA C y4E€TOM BCEX
OENCTBYIOLLMX HArpy3oK (Mo 0CHOBHOMY, CTPOUTEIbHOMY, 0COBOMY COYETaHUIO Harpy3oK).

9. YCTOMYMBOCTb OTKOCOB KAMEHHO-HACBIMHbIX MAOTUH C }Kene306eTOHHbIM 3KpaHOM onpeaensaeTcs
TONbKO MO pe3y/ibTaTaM pPacyeToB HanpaXeHHO-4ePOPMUPOBAHHOIO COCTOAHMA  MAOTUHBbI  C
MCMO/Ib30BaHMEM TMPOYHOCTHLIX W AePOPMAUMOHHbLIX XapPaKTEPUCTUK TPYHTOB B TeNe MAOTUHBI,
NOJIYYEHHbIX HA OCHOBAHMM TPEXOCHbIX UCMbITaHUIA.

10. YyacTkM NAOTUHbI mexay 6epmamu B Tex Cay4yasX, Korga HapyweHue UX YCTOMYMBOCTM He
NpPMBOAUT K mnoTepe obLen YCTOMYMBOCTU COOPYMKEHUA, AOMyCKaeTca paccymTbiBath no |l rpynne
npeaebHbIX COCTOAHWUN.

11. MNpwn ouEeHKe YCTOMYMBOCTM BOKOBBIX MPU3M O4HOPOAHbBIX 3€MASHbIX MIOTUH CNeayeT y4nTbIBATb
KanuaaapHoe nogHATUe BOAbl Hag, AeNPECCUMOHHOM NOBEPXHOCTbIO GUALTPALMOHHOIO NOTOKA.

9.13. MNpun pacyeTe yCTOMYMBOCTM OTKOCOB MJIOTUH MPOYHOCTHbIE XapaKTEPUCTUKM TPYHTOB Tena
nnotmH | 1 Il Knaccos cnepyer NPUHUMATb MNepemMeHHbIMW B 3aBUCUMOCTU OT HaMNPAXKEHHOro u
TemMnepaTypHoOro COCTOAHUA FPYHTa B 30HE MPOXOXAEHWA NMOBEPXHOCTU cABura, a Ana nnotuH Il n IV
KNACCOB - MOCTOAHHbIMMU.

9.14. HanpsakeHHO-AepOPMUPOBAHHOE U TEMMNEPATYPHOE COCTOAHME Tena NAOTUHbBI U3 FPYHTOBbIX
MaTepuanoB M ee OCHOBAHWA C/lefdyeT Y4YMTbiBaTb B PacyeTax YCTOMUYMBOCTM OTKOCOB NJIOTMHBI,
dUABbTPALMOHHON NPOYHOCTM Ha KOHTAKTE BOAOYMOPHbLIX 3/IEMEHTOB C OCHOBaHMEM, MPOBEPKMU
TPELWMHOCTOMKOCTU BOLOYMNOPHbLIX 3/1€MEHTOB, MPOYHOCTU HEFPYHTOBbLIX MNPOTUBOPUILTPALNOHHBIX
YCTPOICTB, aHa/M3a NOBEAEHUS MJOTUHbI NPU MPOBELEHMWU HATYPHbIX UCC/eAO0BAaHWUN, a TaKXe And
nogbopa maTepunanos NAOTUHDI.

9.15. B pacueTax HanpaxeHHo-AePopMMPOBAHHOIO COCTOAHMUSA NAOTUH | 1 Il KnaccoB cneayeT, Kak
NpaBuao, MPUMEHATb HE/IMHEeNHble MOAENW, Y4YMTbIBAlOWME naacTUyeckume pedopmaumm FpyHTa B
npeaenbHOM COCTOAHMM, MPWU YCNOBUM ONpeaenieHuA napameTpoB AedOpMUPOBAHUA UCMbITaHUEM
06pasyoB rpyHTa B 0A40MeTpax M cTabunometpax. Mpu pacyetax HanpAKeHHO-AehOPMMPOBAHHOMO
COCTOAHMA NNOTUH, OCOBEHHO ANA NAOTUH, BO3BOAUMBIX B Y3KMX CTBOPAX, LLenecoobpasHo NCnoib30BaThb
TPEXMepPHble pacyeTHble cxembl. Mpn 3Tom pasmepbl 06pa3LOB AONKHbI OTBEYATb 3€PHOBOMY COCTaBY
rPpyHTa Tena nAOTUHbI U OCHOBaHWMA. [NA KPYNHO3EepHUCTOro rpyHTa [AOMNYyCKaeTca WCMNo/b30BaTb
MOZENbHbIN TPYHT. B pacyeTax HEOOXOAMMO YUMTbIBATL NO3TAMHOCTb BO3BEAEHMA NIOTUHbLI, CKOPOCTb
3ano/IHEHMA BOAOXPAHMAMLIA, @ ONA MJOTUH, BO3BOAUMBIX B CEBEPHOWM CTPOUTENIbHO-KAUMATUYECKOM
30He, N0CNeA0BaTe/IbHOCTb NPOMOPAXKMBAHMA U OTTaMBaAHMA TeNa U OCHOBAHMUA NJOTUHDbI.

Ons nnotmH Il u IV KnaccoB ponyckaetcs NPOM3BOAMTb pacyeTbl MO MOAENU JINHENHO-
aedopmmnpoBaHHOro Tena.

9.16. PacyeT 0cagoK Tena U OCHOBaHMUA NJIOTUHbI CAeAyeT BbIMONAHATL NPU Bbl6OpEe KOHCTPYKLUUKN U
TEXHONOIMKU MPOU3BOACTBA PaboT, a TakKe ANA onpeaeneHusa Tpebyemoro CTPOUTENbHOrO Nogbema
NAOTUHBI N YTOYHEHMA 06beMa PaboT NO COOPYHKEHMIO NAOTUHDI.

[N HAMbIBHbIX MIOTUH CTPOUTE/IbHBIN NOABEM ONPEeAeNAT COrNacHo TpeboBaHMAM HaACTOALLEro
nyHKkTa n 9.17, 9.18.

PacueT 0cafoK NAOTUHBI CheayeT NPOU3BOAMUTDL B KaXKAOM XapaKTEPHOM ee NonepeyHoOM CeYeHum
MO HECKONbKUM BEPTUKAIAM, MPOXOAALMM B 3/1eMEHTaX NAOTUHbI U3 Pas3NMYHbIX MaTepuanos (aape,
3KpaHe, np13me n T.4.).

9.17. Ona nnoTtuH | n Il Knaccos pacyeT 0CafoK U UX USMEHEHMA BO BpeMeHM caeayeT NpomM3BoAUTb
Ha OCHOBaHMM pPe3y/abTaTOB 3KCMNEPUMMEHTANbHbIX WCCAELOBAHWUI CHMUMAEMOCTU TPYHTOB C YYETOM



HanpsAXKeHHOo-4ePOPMUPOBAHHOIO COCTOAHMA NAOTMH. [lopoBOe paBneHWe, NON3YYecTb TPYHTa, ero
NpocaflodyHOCTb M HabyxaHWe Npu MOBbIWEHMM BAAXKHOCTM B Nepuog 3KCnayataumm Heobxoaumo
Y4YUTbIBATb B 3aBUCUMOCTU OT UX HANNYUS.

HanpsakeHHo-gedbopmMpoBaHHOE COCTOSIHME MJIOTWUH, BO3BOAMMbBIX B CEBEPHON CTPOUTENbHO-
KNMMaTUYECKON 30He, cnegyeT onpenensatb ¢ yY4eTOM TEMMNEPATYPHOrO peXKMMa rPyHTOB NIOTUHbI U ee
OCHOBaHMA. MNpu 3TOM cieayeT yunTbiBaTb MU3SMEHEHWE CBOMCTB FPYHTOB Npu pa3oBbix Nepexonax.

Ons nnotmH Il n IV KnaccoB ponyckaetcs MNPOM3BOAWUTbL pPacyeT 0CagoK Mo MPUBAMMKEHHbIM
3aBMCMMOCTAM C UCMNOJ/Ib30BAaHMEM 3HAYEHUI Moaynen gedpopmaLmin Mo aHanoram.

9.18. lNMoposoe gasneHne caedyeT yu4nTbiBaTb NPU NPOEKTUPOBAHUN U CTPOUTENLCTBE MPYHTOBbIX
NAOTUH, UMEIOLMX B OCHOBAHWUM TOJILLY UN0B UK cNaboro BOAOHACILLEHHOMO IMHUCTONO rpyHTa. B 3TnX
C/Nly4yasx NOPOBOE AaB/IEHNE AO/MKHO YYUTLIBATLCA NPU pacyeTax YCTOMYMBOCTM OTKOCOB U Aedopmaunn
MAOTUH B CTPOUTENbHbIN U Havya/ibHbIN NEPUOADLI SKCNyaTaLUK, a TaKKe NPU pasmeLLLeHNUMU KOHTPOIbHO-
nsmepuTenbHoM annapatypsl (ganee KMA) (B ob6sa3aTenbHOM nopsagKe U Bo BCex caydanx). B ocTanbHbIX
rPYHTOBbIX NJIOTUHAX B pacyeTax Aasa Caydaes, Koraa MakcMmasibHoe 3HayeHne KoadpPpuumnmeHTa NnopoBoro

fasneHuva 7 onpegenaemoe OTHOWEHMEM MOPOBOro AasBieHMA U K MaKCMMaA/IbHOMY 3Ha4YeHUIo

u, max ’
NMPUNOXEHHOro HanpakeHna O , npesbillaeT HOPMATUBHOE 3HayeHue KOSd)q)MLI,MeHTa noposoro

pasnennsa 7, =0,1.

Beanunny 7, cnegyet onpegensats no dopmyne

u, max

= ’/;Acl/;to ’ (11)

’/;A,max

roe 7, - KoapdULMeHT NOPOBOro AaBieHUs, onpeaeaeMblil Mo cXxeme 3aKpbiToi cuctembl (6e3

c
OTTOKa BOJbl U3 FPyHTa);

r 0" KOZ—)d)d)MLI,MEHT NnopoBOro gassieHuA, onpep,enﬂeMblﬁ no cxeme OTKprTOﬁ CNCTembl (C OTTOKOM

u
BOAbl U3 FPYHTa).

Ycnosus HEOH6XO4MMOCTU y4eTa NOPOBOrO AABAEHMA B pacyeTax 0CafoK NAOTUH U YCTOMYMBOCTHU
OTKOCOB C/leAyeT y4nUTbIBaTb, UCXOAA U3 NONOKEHUIN MpunoxkeHna A.

9.19. lopu30OHTaNbHbIE CMELLEHMA NAOTUH ChedyeT onpeaenATb NyTem pacyeTa HanpAXKeHHo-
0ePopMNPOBAHHOIO COCTOAHMA C YYETOM W3MEHEHMA CHMMAEMOCTM FPYHTOB NpPM MOBbIWEHUN KX
B/IA’KHOCTU, @ B CEBEPHOMN CTPOUTENIbHO-KAMMATUYECKOM 30HE - MPU U3IMEHEHUU UX TEMMEPATYPHO-
B/TQXKHOCTHOIO COCTOAAHUA.

OnannotunH Il - 1V Knaccos fonycKaeTca OUEeHMBATb FOPU30HTA/IbHbIE CMELLLEHMA C UICNOb30BAHUEM
aHanoroB (AaHHbIX O MJIOTMHAX, NOCTPOEHHbIX B MOAOOHbLIX YC/MOBMAX WU UMEOLWMX TOT Ke Tun
KOHCTPYKLMMK). Ona npeaBapuTeNbHbIX OLEHOK FOPU30HTa/IbHbIX CMELLEHUIM FPebHA NAOTUHbI cnepyeT
NPUHUMATbL UX PABHbIMW MONOBMHE OCAAKMN FPeOHS Nocae HANONHEHNA BOAOXPAHMAMLLA.

9.20. Mpy1 NPOEKTUPOBAHMM NAOTUH C IKPAHOM MK ALPOM (anadparmoin) HeEo6X0AMMO YUNTbIBATDL
aedopmaumm 6eperosbix CKAOHOB.

B nnoTMHax ¢ HErpyHTOBLIMM 3KpaHaMu U gnadparmamMm HagNeKUT PacCuMUTbIBaTb MPOAO/bHbIE U
nonepeyHbie CMeLLEeHNA 3KPaHOoB U Anadparm. HanpaxeHHo-gepopmmnpoBaHHOE COCTOAHUE Anadparmbl
(3KpaHa) cnepyeT paccumTbiBaTbh C YYETOM TPEHMA FPyHTa MO NOBEPXHOCTU Anadparmbl (3KpaHa), cxem
ONMpPaHKA YCTPOMCTBA HAa OCHOBAHWE U CXeM pa3pe3ku AedopMaALNOHHBIMU LBAMM.

OcobeHHOCTU pacdeTa achanbTobeTOHHbIX Anadparm npusoaATca B MpunoxeHum K.

9.21. MNAUTbl KpenaeHua OTKOCOB MNJIOTUH CAedyeT MPOBEPSiTb Ha MPOYHOCTb OT BO3AENCTBUA
OaBNeHNA BOJIH U ibga, B TOM YUC/IE C YYETOM BO3MOXKHOIO HaBa/la /ibaa Ha rpebeHb NAOTUHBI.

9.22. TpelMHOCTOMKOCTb 3eM/IAHbIX MAOTUH U BOLOYMOPHbLIX 3/1EMEHTOB KaMeHHO-3eMAHbIX
NAOTUH CAeayeT onpeaenaTb NyTeM pacyeTa UX HanpAXKeHHO-4edOPMMUPOBAHHOIO COCTOAHMA. MpKn 3TOM
cnefyeT yy4uTbiBaTb NOpoBoe AaBneHue, a gna nAotuH | 1 |l Knaccos - M3MeHeHue CHUMAeMoCTU U
NOA3y4ecTu B COOTBETCTBUMN CO CBOMCTBAMM FPYHTOB, CNAraloLLMX TENO NAOTUHbLI U OCHOBAHMS.



MpunoxerHune A
(pekomengyemoe)

YCNOBUA
HEOBXOOMMOCTU YHETA MOPOBOTO AABJIEHUA

A.l. lNopoBoe pfaBfeHWE HEOOXOAMMO YYUTbIBAaTb NPU MPOEKTUPOBAHUU WU CTPOUTENbCTBE
FPYHTOBbIX MJOTUH, MUMEIOLWMX B OCHOBAHUW TOALLY WAOB UAM cNnaboro BOAOHACHIWEHHOMO FMHUCTOMO
rpyHTa. B 3TUX ciyyanx nopoBoe faBneHne SOKHO YY4MTbIBATbCSA NPU pacyeTax YyCTOMYMBOCTM OTKOCOB U
aedopmaLmm NAOTUH B CTPOUTENbHbIA MEepuos W HadvasbHblA Nepuog sKCnayaTaumMu, a TaKKe npwu
pasmelyeHnm KUA (B obAa3aTenbHOM NopsaaKe U BO BCEX C/y4anX). B ocTasbHbIX FPYHTOBbIX MIOTUHAX NPU
pacyetax gedpopmaumMii OCHOBAHWA W Tena MNAOTUHbI M3 TPYHTOBbIX MaTepuanoB, a TaKkKe Mnpu

onpegeneHnun yCTOVILIMBOCTM NNOTUHbI, eCcnn KOQ(I)(I)VILI,MEHT nopoBoro AasneHua I, K KOHLUY ee

u, max

BO3BEeAEHMA NPEBbILAET BEANYMHY 7, B KaKOW-IMbO 4acTv Tena NNOTHHbLI M ee OCHOBaHUA.

YKasaHHble yC/10BUA ONpesenatoTca Kputepuem:

Ty max = Tucluo - (A1)

u, max

A.2. Beanuunny 7, onpegenatoT no rpaduky Ha pucyHke A.1 B 3aBUCMMOCTU OT HanpaxeHua O,

pPaBHOro AaBNAEHUIO BbllleneXKallero rpyHTa Ha rOpu3oHTaNbHYIO NAOWaAKY, n napameTpa [1.
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Mapametp I onpegenawoT No rpaduKy Ha PUCYHKe A.2 ANA HAYaNbHOTO 3HAYEHUA CTeneHu
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PucyHok A.2. Homorpamma ans onpegenenua napametpa 1

mn

MaKCMMa/sibHOe 3HayeHue
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A.3. BeanunHy 7, onpeaensAtoT no rpaduKy Ha pucyHke A.3 B 3aBUCMMOCTM OT KoadduumeHTa

0
crteneHn KoHconnaaumnm Cv , PaBHOTO

roe C

t - Bpemsa pocTa Harpyskn O [0 HanmbobLIero sHadyeHms O

v, min

CO

14

v, min

d = h (pucyHoKk A.4, a); d = h/2 (pucyHok A.4, 6);
t - Bpems BO3BeAEHUA NNOTUHbI (PUCYHOK A.4, B, T);

d= hm1 (pucyHok A4, B);

t—z' (A.2)

max

- HQaUMEeHbllee 3Ha4yeHune KO3¢(I)MLI,M€HTa KOHCOMMAauunu;

(pncyHok A4, a, 6);



d= bum/z (pucyHok A4, 1).
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a - /ol Ha Bogoynope; 6 - CNol Ha gpeHaxe;
B - O4HOPOAHAA NJIOTUHA; T - AAPO KAMEHHO-3eMIAHOW NJOTUHDI

PucyHOK A.4. PasiinyHble cnyydaum onpeaeneHums

KoapduLMeHTa Noposoro Aasnexus 7,

A.4. Mpu oLEHKe BeUUMHBI 7, - peKoMeHayeTca BHayase onpedenuts 7,.. Ecam 1, <7, , 70

u

nopoBoe AaBsieHNne MOXHO He Y4YUTbIBATb.

B Tex cnywaax korga 7, > ¥, , HEO6X04MMO onpeaennTb BeANYnHY 7, a 3aTem 7, =r.r

n’ u, max uc u0 -+

Beanunny C,

v, mi

B cnyyae HeoaHOPOAHOrO TpyHTa cneAyeT NMPUHMMaTL A1 pacyeTa XapaKTePUCTUKKU TPYHTa C

n PEKOMEHAYETCA onpenensaTb SKCNepmmeHTasibHO.

HanbOoNbLIMMKM BenMuMHamMu S, ;. 1 a.



Mpunoxenue b
(pekomenayemoe)

KOHTPO/1b COCTOAHWA COOPYXEHWM 1 OCHOBAHUIA
B MEPMNOA CTPOUTENIBCTBA U SKCNTYATAL NN

6.1. KOHTpO/bHble HaTypHble HabnwaeHWs cnegyeT NPOBOAUTb B LEeNAX U3YYEHUA OCHOBHbIX
nokasatenen paboTbl NAOTUHbI MU OCHOBAHMA, KOMMJIEKCHOrO aHanM3a MUX TEXHUYECKOro COCTOAHUS U
OLLEHKM 3KCNAYaTaUMOHHOM HagexXHocTU. CocTaB M 0b6beM KOHTPOJIbHbIX HabAlogeHul cnepyet
Ha3HayaTb B 3aBMCMMOCTM OT Kjlacca MNOTUHbI, €€ KOHCTPYKTUBHbIX 0COBEHHOCTEN, KAMMATUYECKMX,
NHXXEHEPHO-reo/I0ONMYECKMX, B TOM YUCAE TFEOKPUONOTMYECKUX, TMAPOreo/IOrMYeCcKnX, CEMCMUYECKUX
YC/I0BWI, @ TaK»Ke YC/I0BMIA BO3BeAEHMA, TpeboBaHUI SKCNyaTauMmn 1 3K0JIOrMYecKkoin 6e3onacHocTu.

Mpwu HabntoAeHMAX, KaK NPaBWUIO, CleayeT onpeaenaro:

OTMETKM YPOBHEN BOAbl BEPXHEIO U HMXKHEro 6bedos.;

NoJiIoXKeHWe AenpeccMOHHON NOBEPXHOCTU B Tesle NIOTUHbI U Beperax;

3dPeKTUBHOCTb PaboTbl ApeHarKa U NPOTUBOPUNBTPALLMOHHBIX YCTPOIACTB;

pacxoabl BoAbl, PUNLTPYIOLLENCS Yepe3 NMIOTUHY U ee OCHOBaHME, a TaKKe B beperax u mecrax
NPUMbIKaHMA NIOTUHbI K GETOHHBIM COOPYKEHUAM;

MYTHOCTb, TEMNEPATYPY, a NPMU HEOBXOAMMOCTU - U XMMUYECKUIA COCTaB NpoduabTPoBaBLLENCA
BOAbI M BOZbI B BOAOXPaHUAULLE B6AMU3M NAOTUHBI MO BCEN €ro ryouHe;

NopoOBOE AAaBAEHUE B INIMHUCTbIX 3/IEMEHTAX TENA NJIOTUHbI U OCHOBaHUS;

0CafZiKy Tena nAoTUHbI, OCHOBaHWUA U BeperoBbiX MPUMbIKaHWIA;

ropuM3oHTasIbHble CMeLLeHMA FPebHsA, HM30BbIX 6epM M NPOTUBODUABTPALMOHHbIX YCTPOWCTB;

HanpsxeHna u gedbopmaLmum B Tese NAOTUHbI, NPOTUBODUNLTPALMOHHbLIX YCTPOMCTBAX, A TAKXKe B
OCHOBaHUK;

cercmmnyeckue konebaHus;

NlefoBble BO34ENCTBUS.

B cocTaB KOHTPO/IbHbIX HAbAOA4EHWI cneayeT BKOYATb CUCTEMATUMUYECKME BU3YasIbHbIE HATYpPHbIEe
HabAloAeHUA 33 COCTOSSHMEM KPEnaeHUin U MecTHbiMU AedopmaumamMn OTKOCOB U rPebHA NAOTUHBI,
BOAOCOPOCHbIX KIOBETOB, MOSAB/AEHWEM BbIXOA0B NPOGUNLTPOBABLUENCA BOAbI, PAa3MblBaMN OTKOCOB U
6eperos, NoaABfeHMEM Hanenen, 3aUNeHNEM U 3apacTaHMEM APEHAXKHbIX YCTPOMNCTB.

B ceBepHOM CTPOUTENbHO-KAMMATUYECKON 30HE, MOMMMO YKa3aHHOro cocTtaBa HabnwaeHui,
cnenyeT UsmepaTb TeMnepaTypy BOAbl B BepXHEM bbede, BKAtOYas TemnepaTypy NPUAOHHOIO CNos BOAbI
B BOAOXPaHUAULLE, TEMMNEPATYPY FPYHTOB T€/1a M OCHOBaHMSA NJIOTUHbI, @ TaKXKe NPOBOANTbL HabaoaeHUs
3a paboToli M COCTOSIHMEM CE30HHOIO OXNaKAatoLlero yctTpoiictea (aanee COY).

B.2. Ona naotuH IV Knacca M X OCHOBaHWM caeayeT npeaycmMmaTpuBaTb KOMMIEKCHbIE BU3Yya/ibHble
HabnogeHUs. UHCTpyMmeHTabHble HAabAoOAEeHUA ceayeT, Kak NpaBu/o, orpaHMYMBaTb HabAOAEHMAMM
33 CMELWEHNAMW, OCAAKOM, MNOJNIOKEHMEM [AEMNPECCUMOHHOM MOBEPXHOCTU U PUABTPALUOHHBIMMU
pacxogamu. MNpu cooTseTCTBYOWEM OOOCHOBAaHUM AOMYCKAETCA He MPOBOAWUTb WMHCTPYMEHTA/IbHbIX
HabnoaAeHUN.

B6.3. CneuunanbHble HAaTypHble HabaloaAeHMA (MccneaoBaHMA) NPOBOAAT B LEAAX NOAYYEHUA AaHHbIX
ONA  YTOUHEHMA MeTOAOB M pe3ynbTaTOB pacyeTa M MOAENbHbIX MCCNefoBaHUI, 060CHOBaHMA
KOHCTPYKTMBHbIX PELIEHUN U PEMOHTHbBIX MEPONPUATUN, METOLOB MPOU3BOACTBA PAabOT U yayyLIEeHUA
YCNOBUI 3KCNAYaTaLUKN NAOTHUH.

6.4. MpoeKT HAaTyPHbIX HAbNOAEHNIN AONKEH BKAOYATD:

nepeyeHb KOHTPOIMPYEMBIX HarPy3oK 1 BO34,ENCTBUIA;

nepeyeHb KOHTPOAMPYEMbBIX W AMArHOCTUYECKMX MNOKasaTenei COCTOAHWS NAOTUHbI M ee
OCHOBaHWA, BK/tOYaA KpUTepum 6e3onacHocTu;

nporpammy HabAOLEHUA C U3/IOKEHMEM LeNn, 33434, COCTaBa, 06bema, MEeTOAMKM C yKa3aHMEM
CPOKOB 1 MEPUOANYHOCTU HabNtOAEHUIM, HOMEHKAATYPbl U TEXHUYECKMX XapaKTepncTuk KUA,;

obuwme cxembl U paboume yepTerkm pasmelleHuAa U MoHTaxka KMA B naoTMHE, OCHOBaHWM,
6eperosbIX NPUMbIKAHUAX U OTAENbHbIX 3/IEMEHTAX, MPOKNALKM U KOMMYHUKALMUN KabenbHbIX TMHWUIA U
YCTPOWCTBA U3MepUTENbHbIX MY/IbTOB;



pabouure YepTexku 3aKNaLHbIX AeTaNel U MOHTAXKHbIX NPUCNOcobaeHUI ans ycTaHOBKKU KUA;

cneumduKkaumm yctaHasamsaemoi KMA, BTopuUHbIX NpubopoBs, BCnomoraTeibHOro 06opy0BaHms,
Kabenen;

WHCTPYKLMIO No ycTaHoBKe KMA, npoKknaake KabenbHbIX MMHUI U 060pyA0BaHUIO NY/bTOB;

CMeTy Ha npubopbl, BCNomoratenbHoe obopyaoBaHWe, KabenbHyld MNPOAYKUMIO, NpoBeAeHue
HabnogeHn, 06paboTKy M aHaIN3 pPe3ynbTaToB.

HomeHKnaTypy, 4Mcno npubopoB U X MECTONO/IOKEHUE B Tefle NAOTUHbI, OCHOBaHUM, Heperosbix
NPUMbIKaGHUAX U OTAENbHbIX 3/IeMEHTaX COOPYKEHMA HAa3HAYalOT UCXOAA M3 3afay, cocTaBa U obbema
HabnoaeHN U nccnegoBaHnin. Mpy sToM cnepyeT CTPEMUTLCA K aBTOMaTM3aL My Bcex HabntogeHnin.

B.5. B NpoeKT 40/1>KHbl 6bITb BKAKOUYEHbI TPeOOBaHMA MO NEPUOANYHOCTU NpoBeaeHus, 0bpaboTke
N CUCTEMATM3ALUMM HATYPHbIX HAabAOAEHMI 33 PAabOTOM M COCTOSSHUEM COOPYKEHUA N €r0 OCHOBAHUSA KaK
B Mepunog, CTpPOUTENbCTBA, TaK U B Nepmoa sKCnayaTauunm.

6.6. Mpu pacyeTax NAOTUH BCEX KNACCOB AO0/IXKHbI YCTaHABAMBATLCA KpuUTepuasibHble 3HaYeHuA
nokasaTenem COCTOAHMA NAOTUH M UX OCHOBAHWI, KOHTPOMPYEMble HATYPHbIMW HabntoaeHuamu.
3HavYeHUa KpUTepPUaNbHbIX MOKA3aTeNen TEXHNYECKOrO COCTOAHMA BKOYAIOT B MPOEKT.

b.7. KputepuanbHblie 3HA4YeHMA MNAPAMETPOB COCTOAHMA MNAOTUHbI MNPUHMMAKOTCA PaABHbIMU
pacyeTHbIM 3HAYEHUAM A1 OCHOBHOIO M 0cOBOro codeTaHMA Harpy3oK M MOFYT YTOYHATLCA B MpoLecce
CTPOUTENIbCTBA M SKCNAyaTaLMW.

b.8. [laHHble, Nony4yeHHble B Nepunos CTPOUTENbCTBA, MOTYT CAYXUTb OCHOBaHWEM ANA BHeCeHUsA
COOTBETCTBYHOLMX U3SMEHEHUW B MPOEKT.

MpunoxeHue B
(pekomengyemoe)

KOHCTPYKUMA CONPAXKEHWUA TPYHTOBbIX
NPOTUBO®U/IbTPALLMOHHBIX YCTPOMCTB CO CKA/TIbHbIM OCHOBAHMEM

ConpsxeHue agpa rpyHTOBbIX NJIOTUH CO CKa/ibHbIM OCHOBaHWEM (pUCyHOK B.1) pekomeHayeTca
OCYLLECTBAATL CO34aHMeM OGeTOHHOM NPOoBKM C rafepesmMn Ha OCHOBE PacyeTHOro MUccneAoBaHuA
HanpAKEHHOro COCTOAHMA M MPOYHOCTUN 3TON KOHCTPYKLMU. YMCAO0 ranepeit onpeaensetca NpoeKTom.



1 - BepxoBadA Nnpm3ma NAOTUHDI; 2 - A4P0 NJOTUHbI;
3 - HM30BaA NpM3Ma NAOTUHDBI; 4 - NepexoaHble Cou;
5 - 6eToHHan npobka c ranepeamu;
6 - TemnepaTypHo-aedopMaLMOHHbIE LWBbI; 7 - CKaJlbHOEe OCHOBaHMe

PucyHok B.1. MonepeyHoe ceyeHne 6eTOHHOMN NPo6KM
C ranepeAmMuM B OCHOBaHWUN AApa FPYHTOBOW NNOTUHbI

Ons  BbINONHEHMA pPacYyeTOB C Y4eTOM B3aMMOAENCTBMA BCEX 3SNEMEHTOB KOHCTPYKLMUM,
paboTatowei B yCNOBUAX BEPTMKANbHbIX Harpy3oK 1 Hanopos, PEKOMEHAYETCA MCMO/1b30BaTb PeLleHNn
3334 TEOPUN YNPYrocTy.

3a KPUTEPUU NPOYHOCTM CiedyeT NPUHUMATL NPeAebHO A0MNYCTMMblE PAaCYETHbIE CONPOTMBEHUSA
6eToHa CXKaTUIO C Y4eTOM €ero HamnpsaXKeHHOro COCTOAHUA (0O6bEMHOroO WM NAOCKOro), KOTOpble
onpeaensoTCA COrnacHo AeNCTBYOWMM HOPMATUBHBIM AOKYMEHTAM.

PacyeTbl BbLIMOAHAOTCA B ABa 23Tana (AByxaTanHoe BbINOJIHEHME pacyeTa BbI3BaHO
KpPYynHOrabapuTHbIMW pasMepamM PacCMaTPUBAEMBbIX COOPYXKEHWUA U WX INEMEHTOB) ANsA cay4yan
3KcnayaTauum COOPYXKEHNA MPUMEHUTENIBHO K KOHKPETHOMY OObEKTY.

Ha nepBom 3Tane onpegenserca HanpaAMKeHHO-AehOPMUPOBAHHOE COCTOSHWE KOHCTPYKLMIA
6eTOHHOM NPOBGKM M 06AeNKM raneper Mo OCHOBHOM pPacYeTHOM CTaTUMYECKOM CXeme, B KOTOpoU
BOCMNpPOM3BOAMTCA NONHOCTbIO BeTOHHaA NpobKa ¢ ranepeammn n NpPUMbIKaloOWMe K HUM OrpaHUYEeHHbIe
30Hbl TPYHTOBOW NJIOTUHbI U CKa/IbHOTO OCHOBaHMA. Paamepbl pacyeTHoM 0b6nacTu Ha3HavaloTca ucxoas
n3 ycnosus cobatogeHns npmHumna CeH-BeHaHa.

Ha BTOpoMm 3Tane pacyeTa yTOUYHAETCA Hanps*KeHHOe COCTOAHNE KOHCTPYKLUMM 06aenKku ranepei un
NPUMbIKAOWMX K HUM 30H DETOHHOM MPOOKKU. PacyeTHble CTaTUYEeCKMe cxemMbl 0OpasyloTca Ha base
BblENeHHbIX U3 OCHOBHOM pacyeTHOM cxemMbl pparmeHTOB, BKAKOYAOLWMX MO ogHOM ranepee. K 60KoBbIM
rpaHAM 3TUX GParmeHTOB COOPYKEHMA NPUKIAAbIBAaETCA pacnpeneneHHas Harpyska, CoOOoTBeTCTByoWan

3HAYEeHUAM HanpAaXXeHnn O-x , O- Txy , NOTy4eHHbIM Ha NEPBOM 3Tane pacyeTa.



Ha oOCHOBaHMW npoBeAeHHbIX pacveTHbIX VICC}'Ie,CI,OBaHVIﬁ HaI'IpFI)-KEHHO-AEd)OpMMpOBaHHOFO
COCTOAHMA N NPOYHOCTU BapUaHTOB KOHCprKL],Mﬁ I'IpO6KM n O6A€I’IKM ranepeﬁ B HUX BbIAB/IAOTCA 30HbI
CXaTtoro 6ETOHa, YpoBEHb HaI'Ipﬂ)KeHMﬁ B KOTOpPbIX NpeBbllaeT COOTBETCTBYyOWEE nNpenenbHO
AonNyctnmoe pacyeTHoOe conpoTueaeHne 6eToHa Y4€TOM KOPPEKTUPOBKK €ro Knacca. 3TK 30HbI BeToHa
noanexat TpagmynoHHOMY paCc4eTHOMY apMMPOBAHUIO nmbo KOCBEHHOMY OANCNEPCHOMY.

AHanms pPe3ysibTaTOB pacy4eTa PACCMOTPEHHbIX BAaPUAHTOB KOHCprKLI,VIﬁ NO3BOJIAET BbIABUTbL U
obocHoBaTb ONTUMa/IbHYHO KOHCTPYKUUIO I'IpO6KM C ranepeammn NnpuMeHUTENIbHO K KOHKpPETHOMY O6'b€KTy
N yCcnosmAam ero akcnayartauunu.

Mpunoxenune I'
(pekomenayemoe)

MOTEPU TPYHTA NP HAMbBIBE 3EMTIAHBLIX NJ1I0TUH

O6wue noTepwm rpyHTa NP HamblBe 3eMIAHbBIX NNOTUH (Pa3sHOCTb 06bema rpyHTa, paspaboTaHHOro
B Kapbepe M MNPOEKTHOro 06bema N/OTUHbI) YCTAaHABAMBAKOTCA MO MPOEKTHbIM AAHHbIM WU MOTYT
CKNaAbIBATbCA U3 CeAyoWMX NoTepb:

Ha oboraleHune rpyHTa Kapbepa (Npu copoce MeNKUX YacTUL, BMecTe ¢ BOZOM);

Ha YHOC rPyHTa TeYEHMEM U BOJIHEHWEM BOAbI;

Ha YHOC rpyHTa BETPOM;

noTepu Npu TPaHCNOPTUPOBAHMM NYbMbl;

Ha BbIHOC FPYHTA 3a npeaenbl NPodUAbHOrO COOPYKEHUA UK WTabens GpUAbTPALMOHHON BOAOW;

nepemblBbl, A0MNYCKaeMble HOpMaMM.

Pasmepbl 3TMX NOTEpb OMNpPeaenAtTCA B MNPOLEHTAaX OT MPOEKTHOro ob6bema NAOTUHbI
CYyMMMPOBaHMEM KOIDDULIMEHTOB:

8

K = ZKI ’ (rl)

i=1

rae K, - notepu Ha ynnoTHeHme rpyHTa (KOHCONMAALMIO B TENIE COOPYKEHUSA:

ans ceasHbix rpyHTos K, =1,5% ;

ANA NecKoB u necyaHo-rpasuiiHbix rpyntos K, = 0,75%;

K, - notepw Ha yHoc rpyHTa BeTpom:

K, =1,25%;

K3 - MOTEpPM Ha BbIHOC FPYHTa PUILTPALMOHHOW BOAOM 3a Npee bl MPOEKTHOro npoduasn:
ANA KpynHoro u cpeaHei kpynHoctn necka K; = 0,50% ;

Ana menkoro u nbinesatoro necka K; =1,0%;

K, - npesbiwenmne Hag npoeKTHbIM 06bEMOM rpyHTa, AOCTaBAAEMOrO CPEACTBaMM pedHoro daoTa

13 NnoABOAHOIO Kapbepa:

K,=12%;
K - notepw rpyHTa npu ruApasanyeckom TPaHCMOPTUPOBAHMM NYNbMbI:
K;=0,25%;

K - notepu rpyHTa npu c6poce BmecTe ¢ Bofoii yepes BOAOCEPOCHbIE COOPYKEHMA B MpoLecce



Hambisa; K, = 3% ;

K., - notepu Ha yHOC rpyHTa TeueHWem M BOJHEHMEM BOAbl NMPU HaMblBE NOABOAHON YacTu
MAOTUHbI:

K,=1-2%;

K - koadduumeHT pasynnotHeHns (nepeynnoTHEHNA) COOPYXKEHUA MO CPaBHEHMIO C NOABOAHbIM

Kapbepom:

Ky = (Iodcoop /pdnk ) -100%.

MpuBegeHHble KO3OOMLMEHTbI CAedyeT YTOYHUTb NPU OMbITHOM HaMbiBE B MPOM3BOACTBEHHbIX
YCNOBUAX.
Heo6xoavmoe KonnuyecTBo rpyHTa, KOTopoe cnefyeT pa3paboTaTth B Kapbepe, paBHO:

V. =KV _ (r2)

Kap mp /

roe VKap - 06bem rpyHTa B Kapbepe;

Vnp - 06bEM rPyHTa B COOPYKEHUN (NPOEKTHOE 3HaUYeHue).

Mpunoxenue [
(pekomengyemoe)

PACYHET HOPMbl OTMbIBA TPYHTA MNPV BO3BEAEHUN
SEM/TAHBIX HAMbIBHbIX NJ10TUH

Hopmy otmbiBa (HO) ycTaHaBAMBAOT NO XapaKTepPUCTUKE COCTaBa KapbepHOro rpyHTta (rpyHTa
BbIEMKM) C YYETOM MPUHATON TEXHONOTUN HaMbIBa 3EMJ/ITHOTO COOPYMKEHMA.

FPYHTbI NEeCcYaHO-TPaBUMHLIX M NecyaHbiX KapbepoB B 3aBMCMMOCTM OT MOKasaTenen ux
rpaHy/1I0MeTPUYECKOro COCTaBa M TEXHOIOMMM HaMbIBa A4eNATCA Ha NATb rpynn (Tabaunua 4.1).

Tabanua 4.1
Homep I'pyHT Bun Comepxanue ¢paxkuuyt |OrHOomweHMe cyMmMm|Kosdbdw- |Pas3mMeps!
TPYTIIEL TEXHO— B COCTaBe I'PyHTa, %| NIPOLEHTHOTO LUMEHT bpaxuum
TpyHTa JIOTUN conepxaHmus pas3HO-— TpyHTa
HaMbIBa pasMep Qpaxkumm bpakumyt rpyHTa |3epHMC- |d <xE>,
rpyHTa d, MM d, MM TOCTU 90
Cymma d > 0,25|K MM
d=20,10 - |[d > 2,0|-——-———————~ 60, 10
0,25 Cymma d < 0,10
1 Pa3HoO- IByCTO— < 50 > 5 > 1 2,5 - > 2
3EPHUCTHE | POHHUM C 300
ecKu C TEXHOJIO—
TpaBUEM TUYeCKYM
IPYyIOKOM
2 CpenHe-— To xe < 0 < 5 > 1 < 5 < 2
3EPHUCTEE
IeCcKu
3 Menxo- " > 50 - - <5 -
3EPHUCTHE




IIeCKMn

4 Mesnko-— " < 50 - <1 > 5 -
3EPHUCTHE B OOJIBIIMH— B OOJIb-
n CcTBe MMHCTBE
IBIJIE BATHIE cilydaes cilydaes
IeCKU

5 PasHO- OmHocTO- - - - - -
3EPHUCTEHE | POHHUM
IIeCKU C CO CBO-—
rpaBueM, |OOOHBEM
cpenHe-— OTKOCOM
3EePHUCTHIE
1 MEJIKO—
3EepPHUCTHIE
IeCKU

<*> d - pasMeph QpakKLMM TPyHTa, Macca KOTOPEIX BMeCTe C Maccou 0OoJjee
90
Menkux bpaxkumyt cocraByser 90% MaccCH BCero I'PyHTA.

ONna Kaxaow rpynnbl rpyHTOB U NPUHATOM TEXHOIOTMM HaMbiBa COOPYXeHUA HopmMmy oTmbiBa (HO)
onpeaensoT No cieayowmm Gopmynam B NPoLeHTax K 06bemy HaMbIBAEMOTO COOPYKEHUSA:
nepsas rpynna:

HO =0,1(d =0,10-0,25 mm)% + 0,35(d =0,05-0,10 mm)% +

BTOpanA rpynna:

HO =0,025(d =0,10-0,25 mm)% + 0,35(d =0,05-0,10 mm)% +

10,8(d = 0,01—0,05 MM)% +0,9(d = 0,005—0,01 mm)% ; A2
rpeTbA rpynna:
HO = 0,05(d = 0,10~ 0,25 mm)% +0,3(d = 0,05 —0,10 mm)% +
£0,9(d = 0,01—0,05 Mum)% +1,0(d < 0,005)% ; (A-3)
yeTsepras rpynna:
BOPMYNa 1aHa B COOTBETCTBIM C OGULIMANBHBIM TEKCTOM AOKYMEHTA.
HO = 0,11(d = 0,05 0,10 Mm)% +0,5(d = 0,01—0,05 Mn)% +
£0,9(d = 0,01—0,05 wy) +0,9(d < 0,005)% : (a4)
nsan rpynna:
HO=0,15(d = 0,10-025 wh)%-+0.5(d =0.05-0,10 ww%+

+0,9(d =0,01-0,05 MM)% +1,0(d < 0,005)% ;

MpumedyaHma. 1. OTMbIB rpyHTa MNPU OAHOCTOPOHHEM HAMbIBE TOHKO3EPHWUCTBIX M MblNEBaTbIX
FPYHTOB, a TaK:Ke MNpW HamblBe TPYHTOB B BoAy 6e3 ycTpoicTBa 06BafoBaHWMA YyCTaHAaBAMBAOT Npw
NPOEKTUPOBAHUN TEXHONOTMUYECKMX CXEM HaMblBa COOPYKEHWA C MCMONb30BaHMEM aHANOrOB MAU



pe3y/NbTaToB OMbITHOrO HamblBa.
2. B cnyyasnx, Koraa NpoOeKTOM YyCTaHOBJ/IeHa LenecoobpasHOCTb MCNO/b30BaHMA OAA HaMblBa
COOPYXKEHMUI KapbepHbIX FPYHTOB WAW TPYHTOB MO/E3HbIX BbleMOK 6e3 npeaBapuTeNibHOro yaaneHus
BCKPbILWHOrO €101, CpegHEB3BELLEHHbIV rPaHYIOMETPUYECKMI COCTaB, MO KOTOPOMY ONpPeaenaoT HOPMy
OTMbIBA, YCTaHaB/NIMBAIOT NO BCEW TO/ILE Kapbepa (BblIEMKM) OT NOBEPXHOCTU 40 NOAOLBbI 3a60S.

MpunnokeHune E
(pekomenayemoe)

PACYETbI TPAHML, 30H ®PAKUMOHNPOBAHUA
N OCPEAHEHHOIO 3EPHOBOIO COCTABA HAMbITOIO TPYHTA
B MOMNEPEYHOM CEYHEHUW NNOTUHbI

E.1. PacyeT rpaHuL, 30H GPaKLMOHMPOBAHUSA U OCPeHEHHOTO 3€PHOBOIO COCTaBa HAMbITOTO FPYHTA
B MOMepeyYHOM CeYEeHUWN BbIMONHAIOT 418 HEOAHOPOAHbIX MNAOTUH.

®paKuMoHMpoBaHMeE FPyHTa - NPOLECC, MONOMKEHHDbIN B OCHOBY KOHCTPYKLMM HAMbIBHbIX NJIOTUH U
NPOABAAIOLMICA B pacKaaZKe 3epeH rpyHTa Nno KPYnHOCTM MO AJIMHE OTKOCA HaMblBa C MOCTEMEHHbIM
YMEHbLUEHMEM CpefHelN KPYMHOCTM HAMbITOTO FPpyHTa NO Mepe yAajeHua OT BbiMyCKa ny/bhbl U3
pacnpesennTenbHOro ny/bNonpoBoaa.

E.2. Ona Heo4HOPOAHbIX MNAOTUH C ALPOM, HaMbIBAaeMbIX W3 MECYAHO-TPAaBUMHOIO TPYHTA,
copeprKallero nblnesaTble U FNHUCTbIE GPaKLMKM, pacyeT rpaHuL, 30H GPaAKLMOHMPOBAHNUA BbINOAHAIOT
no popmynam:

paccToAHME OT OTKOCA NAOTUHbI A0 BHYTPEHHEN rpaHuLLbl GOKOBOM 30HbI X1 :

dmax
X, =001 > @, |L, €1

d=2 MM

PaCCTOAHME OT OTKOCa N/IOTUHbI A0 rpaHULbl A4pa X2 .

dmax

X,=/0,01 > @, |L.(E2)

d=0,1 mm

E.3. Ons HeoAHOPOAHbIX MAOTUH C LLEHTPalbHOW 30HOWN, HaMbIBAaEMbIX M3 MECYAHO-FPaBUNHbIX

FPYHTOB, pacyeT paccTOsHMA OT OTKOCa MAOTUHbI A0 FPaHMLbI LLeHTPanbHOW 30Hbl X BbINOAHAIOT MO

dopmyne

dopmyna faHa B COOTBETCTBMM C OPULMANBbHBIM TEKCTOM LOKYMEHTA.

dmax
X,=[0,01 > @, L. (E3)

d=0,25 Mmm

d, d, d

max max max

B dopmynax (E.1) - (E.3) 0,01 Z (Do,- ) 0,01 Z CDO; ) 0,01 Z CDO[ -

d=2 mm d=0,1 mm d=0,25 MM



cogepKaHue Bcex Pppakumii COOTBETCTBEHHO >= 2 mm, >= 0,1 mm, >= 0,25 mm B cocTaBe KapbepHoro
rpyHTa, %; L - pacctoaHme OT OTKOCa A0 OCU NAOTUHbI.

MpumeyaHue. B pacuyetax no ¢popmynam (E.1) - (E.3) BBOAAT OCpefHEHHbIM COCTAaB KapbepHOro
rpyHTa.

E.4. OcpefHeHHbIi 3epHOBOM COCTaB HAMbITOFO TFpyHTAa B nNpeaenax BblAeNeHHbIX 30H

dpaKUMOHUPOBaAHMA ONpeaenatoT ¢ NomMmoLlbio rpaduKos 3asucumocten & = f(—l} (pycyHkn E.1 -

dO

E.5), NOCTPOEHHbIX B pe3ynbraTe O6p860TKM AadHHbIX reoTeEXHNYECKOro KOHTPO/1A HamblBa Pa3/INYHbIX
NNOTUH.

100
90 . 7

80

70 | i/
60
50 | i
40
30| L A g
20 | :

10 1

%
\N.‘

b

{EH,

e

Cogepacanne $pax

-
" on

O :
0,001 0,005 0,01 0,025 0,05 0,10,20,3050,7 1,0 2,03,0 5,07,0 100200300500 100 d/d,

di
PucyHok E.1. Fpaduk 3aBucumoctn & = f d_
0

ANnAa oAHOPOAHbIX Nec4aHbIX NTOTUH

100
90 -+ y
%0 £ F e R

3 //11//;1 ,j" '/'/ A
70— 2
60 ’ / / /7
40 / ’

! Jil

30 1
10 AL

0 ‘ ;
0,001 0,005 0.01 0,025 0,050,1 0.203 050710 2,0 3,05,07,0 100200300 500 100 4, /4,

A
X
\\ \

S

Coaepxanne (ppakuui, %

| - 6okoBas 30Ha; Il - ueHTpanbHan 30Ha



di
PucyHok E.2. Fpaduk 3aBucumoctn & = f d_
0

ONA HEOAHOPOAHbIX NAOTUH M3 MEJIKOTO NecYaHO-rPaBUIiHOIO
rPYHTA C LLEHTPasIbHOM Nec4aHo 30HOM
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PucyHok E.3. Fpadumk 3aBucumoctn & = f[d—’j
0

ONA HEO4HOPOAHbIX MAOTUH U3 KPYMHOTO NecyaHo-rpaBUMHONO
rPYHTA C LLEHTPaAIbHOMN Nec4aHo 30HOM
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4,
dO

ONA TPaBUNHbBIX NNOTUH C AAPOM BbICOTON < 30 M

PucyHok E.4. Mpaduk 3aBucumoctn & = f
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PucyHok E.5. Fpaduk 3aBucumoctn & = f —

dO

ONA TPaBUMHbBIX MJIOTUH C A4POM BbICOTOM > 30 M

Ha gaHHbIX rpaduKax:
O - NPOLEHTHOE CoAepKaHNe COCTaBAALIMX YacTuL,

di - KPYNMHOCTb COCTaBNAOWMNX YaCTUL, HAMbITOTO IrpyHTa;

dO - cpeaHeB3BelWleHHAaA KPYNHOCTb KapPbePHOIo rpyHTa:

p=95
Zdini
=27 >

d:—
0 90

, (E.4)

rae d,, - cpepHeapndMeTUUECKOe 3HaueHMe KPYMHOCTW i-W CTaHAapTHOW dpakumm B cocTase
KapbepHOTo rpyHTa;

D, - NpoueHTHOe cofepaHue i-i1 cTaHAapTHOM ppaKkLumy;

90 - cymmapHOe CcofiepXaHm1e yunuTbiBaeMbix GpaKLMii B COCTaBe KapbepHOro rpyHTa, %.

Mpumeyanus. 1. Mpu Bbluncnennn d,, ot6pacbiBatotca Bce dpakummn menbue ds u kpynee dos,
rae ds n dys - KpynHOCTb yacTUL, cooTeeTcTBylowas obecnedeHHOCTM 5 M 95% maccbl B cocTase
KapbepHOro rpyHTa.

2. OTHoweHMue d,-/do CHMMAIOT C OCpeHEeHHOW KpunBOW rpaduKoB gaa pasHoi obecneyeHHOCTH



(10%, 20%,...).

3.Benwumnny d, (d,,, d,,,...) onpegenaior no popmyne

dopmyna gaHa B COOTBETCTBUM C OPULMANBbHBIM TEKCTOM LOKYMEHTA.

d
d; = d—; dy. (E.5)

C NOMOLLLbIO MOJIYYEHHbIX 3HAYEHUIA di CTPOAT KPUBYIO 3€PHOBOr0 COCTaBa HaMbITOrO rPyHTa Mo

KaXOoM 30He.

MpunokeHune XK
(pekomengyemoe)

MPOEKTUPOBAHUE NJIOTUH CO CTAZIbHbIMU ANAPPATMAMMU

.1. FpyHTOBbIE NJIOTUHbI CO CTaNIbHbIMK Anadparmamm MoryT HbiTb PEKOMEHA0BAHbI:

ONA CTPOUTENbCTBA B CEBEPHON CTPOUTENbHO-KAMMATUYECKON 30HE;

npu OTcyTCTBMM BOIM3M CTPOMTENBCTBA FPYHTOB, MPUIrOAHbIX A1A YCTPOMCTBA A4pa, SKpaHa Uau
06paTHbIX GPUALTPOB;

AN PAVOHOB C OYEeHb BAAXKHBIM KIMMATOM;

BO BCEX APYrUX CAydaAx - MPW COOTBETCTBYIOLLEM TEXHWMKO-IKOHOMMYECKOM OBOCHOBAHUM WX
npeumyLLecTs nepes apyrumum BuaaMu naoTuH.

.2. MNOTUHbI CO CTaNbHbIMK AMadparmamm MoryT BO3BOAMUTLCA U3 KAMEHHOM HAabPOCKN, FTOPHOM
Macchbl, NecYaHblX, FPaBUMAHbIX, FAIEYHUKOBBIX, APECBAHbIX U WebeHOUYHbIX FPYHTOB.

K.3. CtanbHble guadparmbl MOTYT MPUMEHATLCA B NIOTUHAX BCEX KACCOB.

K.4. CranbHyio puadparmy pekomeHAyeTCA pacnonaraTb B Tene MAOTUHbI BEpPTUKANbHO B
NIOCKOCTK, MPOXOAALLENA NO OCK rPebHA Uan No 6poBKe BEPXOBOro OTKOCa.

K.5. ConpsKeHue cTanbHOM Auadparmbl C OCHOBaHMEM MAOTUHbI U HeperoBbiMU CKAOHAMM
OOJ/IKHO OCYyLLEeCTBAATLCA MOCPenCcTBOM OETOHHOro 3yba, NAuTbl MAM LLEeMEHTALMOHHOMN MOTEPHbI C
YCTPOWCTBOM MO/, ONOPHbIM 3/1eMEHTOM Anadparmbl NEPUMETPANbHOTO LWBA U3 BUTYMHbIX MU OPYTUX
rMAPOU30AALMOHHBIX MaTepuanos Anbo apyrumu cnocobamm, obecneynBaoLMmMM CMELLEHME ONOPbI
Anadparmbel Mo  OMOPHON MNOCKOCTM MPU  BO3LENCTBMM TOPU3OHTANIbHBIX HArpy3oK, a TaKkKe
BOAOHENPOHMLAeMOCTb WwBa. C BETOHHbIMU COOPYKEHUAMM, BCTPOEHHbIMU B MIOTUHY (Bogocbpoc,
BOAOMPUEMHUK U NP.), CTasibHYI0 gnadparmy peKomeHAyeTcs conpAraTb 3a4e/1Kol ee B 6ETOH yCTOEB, HO
C YCTPOMCTBOM B HEl B HeMocpeaCcTBEHHOM 61M30CTU OT YCTOA BEPTUKaAbHOIO AePpOpMaLMOHHOrO LBa-
KomneHcaTopa, obecneunBatolLlero cmeleHus (6e3 HaTaKeHwsa) Auadparmbl Nof BO3LeWCTBUEM
FOPU30OHTaNbHbIX HAarpy3oK.

K.6. CtanbHble anadparmoel ciegyeT BbIMNONHATb U3 HENETMPOBAHHbIX YrNepoaMCcTbiX CTanemn c
npeaenom npovHocty 300 - 400 MIMa n oTHOcUTeNbHbIM yannHeHuem 20 - 30%. B ycnoBuax AnntenbHoOro
BO34eNCTBMA Ha guadparmy HU3KMX TEMMNEPATYp HapyKHOro Bo3ayxa (Huxe muHyc 40 °C) no ycnosusam
npousBoAcTBa paboT pekomeHayeTcA NMPUMEHATb CTaslb CMOKOMHOro naasaeHua tmna BCT3IMnc2 waum
BCt3Inc3.

K.7. B ctanbHoOli amadparme cnepyetr npeaycmatpuBaTb BepPTUKA/IbHble U FOPU3OHTAJIbHbIE
AedopmMaLMOHHbIe LWBbl, MECTOMOOXKEHNE KOTOPbIX ONPesensAeTca COOTBETCTBYIOWMMM pacyeTamum.

K.8. KonmyectBo M mectononoxKeHne BepTMKaNbHbIX AePOopMaLMOHHbIX WBOB B Aunadparme
Ha3Ha4yalTCA MCXO4A W3  3MNOPbl  €e MJIAHOBbIX FOPU30HTAJIbHbIX CMELLEHU OT  AeNcTBuA



rMAPOCTaTUYECKOrO AABNEHMA C YY4ETOM BO3MOXKHbIX MECTHbIX Aepopmaumii Tena NAoTUHbI, penbeda
CTBOPA, Fe0/I0rMYECKOro CTPOeHna ocHoBaHMA. O6A3aTeNnbHbIM CAeayeT CYMTaTb YCTPOMCTBO B guadparme
BEPTMKa/NbHbIX LWBOB B MeCTax Pe3Koro Ms3noma NoBePXHOCTU OCHoBaHMA (ceasnoBuHe, byrpax, 6opTax
KaHbOHa M Ap.), @ TaKXKe B MecTax 3a4e/Ku guadparmbl B yCTOM 6ETOHHbIX COOPYKEHMI M Ha rpaHuLax
YYaCTKOB OCHOBaHMUS, C/IOXKEHHbIX TPYHTaMM, PE3KO OT/IMYAIOWMMMUCA MO AePOPMALMOHHBIM CBOMCTBAM.
K.9. KosMuectBO M MeCTONO/IOXKEHME TOPU3OHTa/bHbLIX AePOPMALMOHHbIX LWBOB B CTa/bHOM
Avadparme HasHaAYalOT pPacyeTom M3 ycnoBus obecrneyeHmsa NPOYHOCTM Anadparmbl Ha CxKaTUe, KOTOPoe
BO3HMKAET BCEACTBME TPEHMUSA O ee MOBEPXHOCTb MPYHTOB MPU3Mbl NJOTUHBI MPU UX OCaZKe U AeNCTBUSA
cobcTBeHHOro Beca guadparmol. HanpsaxeHne O B guadparme onpegensatoT no popmyne

+N 1
g:QA—S_.Ry'()K_l)

n n

rae Q - Bec anadparmei;
N - Harpyska Ha guadparmy oT TPEHWA PYHTa;

Ry - pacyeTHOE CONPOTUBNIEHUNE CTA/IN CHATUIO NO Npeaeny TeKy4ectu;
7/n - K03¢¢MU,MEHT HageXHOCTU NO OTBETCTBEHHOCTU COOPYXKEHUA;

An - NJoWwaab nonepeyHoro ceyeHuns guadparmol.

NMpumeyaHune. PacueT BeaeTcAa Ha e AUHNLLY AJUHbI NIOTUHDI.

Harpysky Ha Auadpparmy Ha raybuHe X OT TPeHUs TpyHTa Tena NAOTUHbI OnpedenatoT Kak
npousseaeHne GOKOBOro AaBNeHUA Ha Hee TPYHTa Ha Ko3pPULMEHT TPEHUA rPyHTa No CTaau

2

N (x)= %(pl& + A, +p3)f , (.2)

roe Oy, P,, P - COOTBETCTBEHHO, NNOTHOCTb FPYHTa BEPXOBOW M HWM30BOW MPU3M NNOTUHbLI U
BOAbI;
ﬂl , /12 - K0adPULUMEHTbI BOKOBOTO AaB/EHMA TPYHTA NPU3M MJIOTUHbI Ha Anadparmy;

f - KO3PPULMEHT TPEHUA rPyHTa Tesla NIOTUHBI NO NOBEPXHOCTU CTaNbHOW AMadparmsl;
X - FIyB1Ha PacrnoNoKeHUA PacyeTHOro cevyeHus oT rpebHaA NAOTUHbI.

PaccTofHWe X, OT rpebHA N/JIOTUHbLI A0 MEepPBOrO rOPU3OHTA/ILHOrO AedOPMALMOHHOIO LIBA

onpegenaloT noabopom. 3aAaBlINCL NPeABapPUTENbHO TOMWMHOW AuMadparmbl M OpAMHATON X,

onpeaenstoT 3HaYeHMA Q(x1) " N(xl), a TaK)Ke NPOBepPAIOT YyCNOBME NPOYHOCTH.

MecTononoxeHue BTOpOroO, TpeTbero n BCex nocneayrowmnx wBoB onpegenawT
nocnepoBatTeNlbHbIMU pacy4eTamMm HanpAXXEeHHOro COCToAHUA d)paI'MEHTOB AMad)paFMbl, PaCNONOXKEHHbIX

MeXAay ABYMA COCEJHUMM LBaMK C OpauHaTamn X, v X, . . B aTom cnayvae Harpysky N(x) Bblumcasaiot

KaK pa3HOCTb:
N(x)=N(x,,)-N(x,).(x3)

_3_
k ’
4
4E1

dopmyne (HK.1) yunTbiBalOT BANAHME ONOPHOTO MOMEHTA U CWUJIbl TPEHUA omnopbl No ocHosaHuio (k -
KoaddmumneHT noctenn, El - }ectkocTb gnadparmbl).

B onopHom ¢parmeHTe avadparmbl B npegenax 30Hbl ero usrnba, pasHoin X =




Ona npeaBapuTeNbHOTO MPOEKTUPOBAHUA CXeMbl Pa3pe3kn guadparmbl rOPM3OHTaNbHBIMU
AedOPMaLMOHHBIMY LIBAMKN PEKOMEHAYIOTCA rpaduKn, NnpmuBeaeHHbIe Ha pucyHKe XK. 1.
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PucyHok ¥.1. 3aBMCMMOCTb PACCTOAHUA MEXKAY FrOPU30HTA/IbHbIMU

WBaMK Anadparmbl o Bbicote L oT ToNWMHbI Anadparmbl O,
BE/IMYMHbBI KO3PPULMEHTa TPeHUSA rpyHTa no anadparme f
W BbicOTbl Anadparmsl H

’K.10. B mecTtax pacnonoxeHuma B pguadparme BepTUKA/IbHbIX LWBOB YCTPAMBalOTCA TaKXKe
nonepeyHble (repmeTuyHble) AedOpPMaLMOHHbIE LWBbI B €e ONOPHOM 3/1EMEHTE MO TUMY, NPUBEAEHHOMY
Ha pUCYHKe XK.2.



I

1 - anadparma, coegmHeHHasa ¢ 6ETOHHbIM 3y6om;
2 - ynnoTHeHne aedpopMaLMOHHOrO LBA OMOPHOTO 3/1IEMEHTa;
3 - ONOopHbI aNeMeHT aAnadparmbl; 4 - GUTYMHOE NOKPLITUE;
5 - 6eTOHHbIN 3y6

PucyHok ¥.2. Yctpoicteo aedopmMmaLMOHHOrO LWBa
B OMOPHOM 3/1emMeHTe aAnadparmbl

K.11. 3HayeHuna Ko3dPUUMEHTOB TPEHUA MecdaHblX, TPaBUMHbLIX M rasieYHUKOBbLIX FPYHTOB Tesa
NAOTUHbI U NEePexXoAHbIX CN0EB NO CTaNbHON AMadparme peKoMeHAyeTcA Ha3HavyaTb No rpaduKkam Ha
pucyHke X.3 ¢ nocneayrowmMm UX yTOHHEHUEM CreLnanbHbIMU UCMIbITAHUAMU ANA KOHKPETHbIX ClyYaes.
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1 - rpyHT BNAXKHOCTbIO 2 - 7%; 2 - rpyHT BAaxHocTbio 100%;
3 - rpYHT NPU NOKPbITUM anadparmbl GUTYMOM

PucyHoOK }K.3. 3aBUCMMOCTb K03 ULIMEHTA TPEHUSA TPYHTOB
Nno cTasbHOW guadparme oT UX KPYNHOCTU U BNAXKHOCTH

K.12. OKoHuaTenbHble pa3mepbl KOHCTPYKTUBHbIX 31eMEHTOB Npoduaa NAOTUHbI, €€ NOA3EMHOIO
KOHTYpa, TOAWMHbI gMadparmbl, Wwara gedpopMaLMOHHbIX LWBOB YTOYHSIOT MO AaHHbIM CTaTUYECKMX,
OANHAMUNYECKUX U GUNBTPALMOHHBIX PacyeToB MIOTUHbI.

.13, [na onpeaeneHunn ropuM3oHTasibHbIX CMELLEHMIA U Npornbos aAnadparmbl pekomeHayeTca
MCMONb30BaTb METOAMKY ee pacyeTa No cxeme 6asku KOHEYHOM »KECTKOCTM Ha ynpyrom noAat/iMBom
OCHOBaAHMW, B KAYeCTBE KOTOPOro PaccMaTpPMBAETCA HM30BaA NPM3ma NAOTUHbI. MoAaTIMBOCTb HU30BOM
NPU3Mbl BbipaykaeTca KoapduuneHTom noctenm k, usmeHsaowmmea no ee BbicoTe.

CmelleHMe onopbl AMadparmbl MMUTUPYETCA B pacyeTHOM CxeMe BBeZIeHUEM B OMOPHOE ceyeHune

peakTusHoW cunbl Tpenua 1, u momenta M ) (pucyHok XK.4).
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P(x) - pacyeTHas Harpyska Ha gnadparmy;

O-p(x) - PeaKTUBHbIE HANPAXKEHUNA B TPYHTE HM30BOM npu3mbl,

M, T, - cootBeTCTBEHHO PEAKTUBHbBIE MOMEHT W CUNA TPEHUS,
Aencrsytowme B onope anadparmol;

X, - cmeleHna anadparmel; H - Bbicota gnadparmel

PucyHok ¥.4. Cxema pacueTa gnadparmbl
Kak 6anKu Ha ynpyrom ocCHOBaHMMU

}.14. HanpsxeHHO-4epOpPMMPOBAHHOE COCTOAHME NAOTMHbI CO CTaNbHOM Anadparmoit
peKoMeHAYeTCA PacCcyMTbIBaTb YUCAEHHBIMM METOAAMM B NOCTAHOBKE YNPYron AW ynpyronaacTMyeckom
3a4a4M C y4eTOM NO3TanHOro ee BO3BEAEHUA M HAMOJHEHUA BoAOXpaHUAMWA. Mpy pacyeTe NAOTUHbI C



noABuXHON B onope Anadparmoit peKoMeHAyeTcA Y4YMTbiBaTb MPOCKa/ib3blBaHME BGOKOBbIX MPU3M
NAOTUHbI MO OCHOBaHMUIO B6AM3KN Anadparmbl BBeAeHMEM B PaCHETHYH CXeMY CKO/b3ALLLMX OMNop.

B pacyeTtax He06X0AMMO YUMTbIBaTb COBCTBEHHbI BEC C y4eTOM B3BELINBAIOLLErO AeNCTBUA BOAbI,
rmgpoctaTMyeckoe AaBfieHne, CUibl TPpeHMUA BOKOBbIX MPM3M No Anadparme U B ee ONOPHOM CeYEHUMU.

*.15. Ucxoas u3 Toro, YTO TOHKasA cTanbHasa guadparma NpPakTUYECKM MONHOCTbIO NepegaeT
aKTUBHYIO FTOPU3OHTANIbHYIO HarpysKy HM30BOW Npu3ame, 06LLYIO CTaTUYECKYIO YCTOMYMBOCTb HU3OBOM
NPU3Mbl PEKOMEHAYETCA NPOBEPATL Ha MNAOCKUIA CABUT MO NOBEPXHOCTM OCHOBAHMA.

.16. TonwmHy ctanbHOl Anadparmbl NPU COOTBETCTBYHOLLEM 0HOCHOBAHUM MOMKHO Ha3HayaTb,
Aonyckas paboTy cTann B KOHCTPYKLMM Ha npegene ee TekydyecTu. [Ouadparma [AoNKHA OTBeYaTb
TpeboBaHUAM KOPPO3MOHHOW A0/ITOBEYHOCTU.

[na ceBepHOI CTPOUTENbHO-KIMMATMYECKOM 30HbI 3HAYeHWE TO/LWMUHbI CTaNbHOM Anadparmbl C
YYETOM KOPPO3UU U OLLEHKY €€ 40/r0BEYHOCTU PeKOMeHAyeTcA NPON3BOAUTb UCXOAA U3:

pacyeTHbIX 3HAYeHWIt CKOPOCTM PaBHOMEPHOW KOPPO3UWM CTanuM B BOAHO-TPYHTOBOM cpege

u, = 0,004 - 0,005 Mmm/rox ;

rpaduKka Ha pucyHke .5, a Takxe popmybl:

= LALZJF 0,0028  (%.4)

(1+5,36¢)

u,

roe t - ANUTEeNbHOCTb KOPPO3UK, roabl.

U8, mviron
0,09
0,08
0,07
0,06
0.05
i

0,04
0,03 \

0,02
" N

0.01 .
0

2 4 6 8 10 12 14t oroaw

PucyHOK ¥.5. M3ameHeHMe cpeaHelt CKOpOCTU KOppo3nun
CTa/IbHOW Anadparmbl B BOAHO-TPYHTOBOM cpeae ceBepHOm
CTPOUTENbHO-KIMMATUYECKOW 30HbI

.17. B ycnoBusax pa3BUTUSA A3BEHHOW KOppo3uM aAnadparmy pekomeHayeTca obopyaoBaTb
CUCTEMOW 3/1EKTPOXMMMYECKOM (KaToAHOM) 3alMTbl. PacyeTHYO0 CKOPOCTb AI3BEHHOM KOPPO3MU CTa/IbHOM
Anadparmbl B yCIOBUAX CEBEPHOM CTPOUTENIbHO-KANMATUUYECKOM 30HbI pekomeHayeTca npuHumatb 0,02
- 0,05 mm/roga.

Mpu moHTaxKe Anadparmbl B HEMN PEKOMEHAYETCA YCTPANBaTb CM/IOLLIHYO MOJIOCY 3a3eM/IEHUA.



MpunoxkeHne U
(pekomenayemoe)

PACYET YCTOMYMBOCTN OTKOCOB NO CNOCOBY
HAK/TOHHbIX CU/1 B3AUMOLENCTBUA

B uncne pekomeHayemMblX METOAOB pacyeTa YCTOMUYMBOCTM OTKOCOB FPYHTOBbLIX MJAOTUH HA3BaHbI
MeToAbl, ONepupylowmne C pacyneHeHHOM Ha BepPTUKasibHble 3N1EMEHTbl MPU3MON ObpYyLIEHUA U C
NPOW3BOJIBHOW WU KPYINOUMAMHAPUYECKOW MNOBEPXHOCTbIO CABMUIA, YAOBAETBOPAOLLINE YCI0BUAM
paBHOBeCUsA B Npese/IbHOM COCTOAHUMN.

B KayecTBe TaKoBbIX MOTYT ObITb UCMONb30BaHbI METOAbI, OCHOBAHHbIE HA TMNOTE3€ HAKAOHHbIX CUA
B3aMMOAENCTBUA MEXKAY 3/IEMEHTAMM NPU3Mbl 06pyLLEHMS.

Yron Hak/aoHa K FOPU30HTY CUJ1 B3aMMOAENCTBUA MOKET ObITb onpeaenieH 13 ycaoBuil paBHoBecKA
npu3mbl 06pyLIEHUA B NpeaesibHOM COCTOSIHUM, KOTOPOE A0CTUTAaeTCsA MPOMNopLUMOHabHbIM U3MEHEHUEM

XapaKTePUCTUK MPOYHOCTM FPYHTOB OT PAcyeTHbIX 3HaueHuit 1€ @ v c po kputnuecknx tg@, u ¢, . Npu
NPOW3BOJIbHOW MOBEPXHOCTU CABMIa O1S OLLEHKM YCTOMYMBOCTM MPU3Mbl 0BpYyLIEHWUA COMOCTaBAAOT
NPOEKLMM paBHOAENCTBYIOWMX akTMBHbIX cun F. U cun conpotuenenus R, wa Hanpasnewue cun
B3aMmogenctama. Mpu KpyrnouuanHApUYecKon NoBepXHOCTU CABUIa MOXKHO COMOCTaBNATb KAK MOMEHTbI
pasHogelicTaytowmx 3Tux cun Fjy, R, oTHocuTenbHO ocv NOBEPXHOCTM CABMTA, TaK M MX MPOEKLMK.

KpuTepnem ycTomunMBoCTM NPU3Mbl 06pYLLEHNA ABNAETCA COOTHOLIEHME:

R
7iF 37‘—,(14.1)

n

roe Vi, Ve, V, - KO3GOUUMEHTbI coueTaHMii Harpysok, ycnoBuit paboTbl, HaAEXHOCTU Mo

OTBETCTBEHHOCTM COOPYKEHMUA.

OTKoC ycToiume, ecnm obecrnedyeHa YCTOMYMBOCTb NPU3Mbl 0BpylleHMA C Hambonee onacHoM
NOBEPXHOCTbIO CABMra.

MpoeKkumMn pPaBHOAENCTBYIOWMX ONPeaensioT M3 YCNOBMA pPaBHOBECUA 3/1IEMEHTOB MPM3M
0bpyweHus (pucyHok U.1) no popmynam:

F, = ZQsin(ﬂ+5)

RE:ZQCOS(IB+5)tg((ﬂ+ﬂ—Q)+Z Ccosgp ,(1.2)

cos(p+fB—-a)

roe Q = qdx - paBHOAENCTBYIOWAA aKTUBHbIX CUJ1, AEUCTBYIOLLMX Ha 3/1EMEHT NPU3Mbl 0OpYLLEHUS;
[ - yron HaknoHa K 0CK X CUAbI B3aUMOAENCTBUA E MeXay 31eMeHTamMM1 Npr3Mbl 06pYLIEHNS;

dx - WKnpmHa npnsmbli;

O - yYron OTKAOHEHUA CUAbl Q OT BEPTUKAY;

O/ - yron HaK/IoHa 3/1EMEHTa NMOBEPXHOCTU CABUIA K TOPU3OHTY;

C = cds - cuna cuenneHuns, AencTeyloWan Ha 31eMeHT NOBEPXHOCTU CABUra, ANMHA AYTN KOTOPOro
ds.



PucyHok WU.1. Cxema cun, 4eACTBYHOLWMX
Ha 3/IeMeHT NPU3Mbl 06pYyLLIEHUS

MoMeHTbI PaBHOAENCTBYIOLLMX ONPEAENAOT No popmMmynam:

F, = rZQ{sin(a+5)—ésiné}
r

Q-cos(B+5)-sing C-cos(B—-a)-cosg
) cos(p+f—a) 3 cos(p+fB—-a)

, (1.3)

R =r

0

rae r - paguyc noBepxXHOCTUN CABUTa;
b - BO3BbILLIEHNE TOUKM NPUNOKEHUA CUAbI Q Hajd NOBEPXHOCTLIO CABUra.
Yron [ B 060MX cAy4anx AONYCTMMO OnpeaenaTb No NPUBANKEHHO 3aBUCUMOCTH:

O )dx
,B=Z(%+x).(m.4)

YCTOMYMBOCTb OTKOCa B MPEAnoIONKEHUN KPYrAOUUANHAPUYECKON NOBEPXHOCTU CABMra MOXKHO
nposepsTb no dopmynam (1.2) u (1.3). OtHoweHua R, /F0 nR, /FE - pa3Hble MeXaHWYecKMe NoHATHUA,

MO3TOMY OLL@HKM YCTOMYMBOCTU MO HUM MOJyYatoTcA pasHbimn. OA4HAKo 3TU oueHKK coBnagatot npu R/F
=1 u gocrato4Ho 6am3km npu R/F < 1,3.

EC/M NpUHATD B KauecTse YHUBEePCaNbHOM OLLeHKM ycToMunMBoCTM oTHoweHune tg@/tgop, =c/c,

, T.e. NofobpaTh TakMe 3HAYeHMA XapakTepPUCTUK MPO4YHOCTM, npu KoTopbix R, =Fy n R, =F,,

pe3ynbTaTbl pacyeTa 060MMM cnocobamm JOMKHbI COBMAAAThb. TaKOM PacueT MOXKET CAYKUTb KOHTPOEM
NpaBWIbHOCTM onpeaenieHns yrna ,B, T.e. cO6NI0AEHUA YC/IOBUIN PAaBHOBECUSA NMPU3Mbl 0OpyLLEeHMA B



npeaenbHOM COCTOAHUM ANA HaillgeHHON Hanboee onacHOM NOBEPXHOCTU CABUra.

BanaHWe BoAbl, HacblLLaMOLLLE OTKOC, A0NYCKAaeTCA yuYnUTbIBaTb ABYMA Cnocobamu:

BEC rPyHTa B Npeaenax Kaxaoro snemeHTa onpeaenaioT C y4eTOM ee KanuAAapHOro NogHATUA, a
NO KOHTYpy 31emeHTa (MOBepXHOCTM OTKOCa, MOBEPXHOCTU cABUra WM MAOCKOCTAM pasgena mexay
anemeHTamu) onpeaenatoT gasaeHue Boabl GUNLTPALMOHHBLIM PacyeToOM;

BEC rpyHTa 3/1eMeHTa onpeaenaAtoT C y4eTOM ero B3BellMBaHUA BOAOW; Ha YPOBHE ee NoBepXHOCTH
K FPYHTY NpMAaratoT KanuanapHble CUbl U K HacbieHHOMY BOAO0M 06bemMy rpyHTa aieMeHTa npuaaratoT
dUNBbTPALMOHHbIE CUAbI, oNpeaensemble PacieToM.

Oba cnocoba [aloT TOXKAECTBEHHble pe3ynbTaTbl M PaCNpPOCTPAHAIOTCA Ha HeyCTaHOBUBLUYHOCA
dUNbTPaLMIO, B TOM YMUCAE NPU He3aBEPLUEHHON KOHCONMAALUN FPYHTa. MPU BbIYMCAEHUN aKTUBHOM CUbI

FE N aKTUBHOIO MOMEHTA FO AaBieHune BoAbl MO NJIOCKOCTAM pa3aesia MOXXHO He y4UTbIBaTb: B Cymme

OHW pPaBHblI HYHO. an BblYncCneHnn FO MOXHO He Yy4duTbiBaTb TaKXXe AdaBieHune BOAbl MO

KPYrNounAMHAPUYECKOM NOBEPXHOCTU CABUIaA, TaK KaK er0 MOMEHT PaBeH Hyo.

BavsaHMe ceicMMYECKUX BO3AENCTBUIA Ha OTKOC onpeaenaioT B Gopme 06beMHbIX CEMCMUYECKUX
CUN, AEWCTBYIOWMX HA 06BbEM IFPYHTa KarK4oro 31eMeHTa C Y4ETOM €ro HacbILWeHWUA BOAOM, U U3MEHeHUA
AaBNeHUA BOAbl HAa MOBEPXHOCTb OTKOCA B Npeaenax sNemeHTa.

B pacuyeTbl OTKOCOB C Y4ETOM CEMNCMUYECKUX BO3LENCTBUIN BBOAAT MHAMUUYECKME XapaKTepPUCTUKN
NMPOYHOCTU TPYHTOB, €CM OHW OT/IMYAIOTCA OT CTAaTUYECKMX, @ TaKKe B COOTBETCTBYIOLMX CAy4asax
YYUTbIBAIOT BO3HWMKHOBEHME M3HbITOYHOIO NOPOBOro AaB/EHUA KaK CNeACTBUA CEMCMUYECKUX TONYKOB.

CelicMMYeckMe BO3AENCTBMA OTHOCATCA K 0COBbIM Harpyskam; Npu ux yyete apyrme ocobble
Harpysku MOMHO He YUUTbIBaTb.

MpunoxeHune K
(pekomenayemoe)

OCOBEHHOCTWM PACHETA ACOAJIbTOBETOHHbIX ANA®PATM
N NX BINAHWUE HA PABOTY NJIOTUHbI

K.1. Mpu pacyeTte BAUAHUA achanbTobOETOHHbIX AMadparm Ha pPaboTy NNOTUHLI achanbTobeToH B
Anadparme paccmaTpMBaeTCaA KakK TAMKeNan *KMAKOCTb ¢ KoadduuneHTom 60KOBOro AaBneHUs N, PaBHbIM
rnokasatento ero nonsyyect (n < 1). 3HayeHWs nNoOKasaTena MOA3y4YecTH, 3aBUCALLME OT COCTaBa
acdanbTobETOHA M OT BA3KOCTM BUTYMA B ero coctase (0T TemnepaTypbl achaibToOeTOHa B KOHCTPYKLUMK),
npuseaeHsbl B Tabanye K.1.

Tabnunua K.1
3aBUCUMOCTb NoKasaTens nonsy4vyectu achanbToBbIX MaTepuanos (n)
OT BSI3KOCTU CTPYKTYPUPOBAHHOIO B UX cOCTaBe BUTyma (775,40)
N OT 06 BEMHOM KOHLEHTPaLUM B UX COCTaBe
MUHEepanbHOM YacTu (CV)
C BaskocTr OuTyMa B cocTaBe acdajbTobeToHa
HIO HpI/I COpOKaMI/IHyTHOM COHpOTI/IBJIeHI/H/I oTa , IIyas
nensTa, 40
6 7 10 11 12
10 x 10 10 10 x 10 10 x 10




0,5 0,69 0,66 0,62 0,58 0,51 0,41 0,27
0,6 0,58 0,57 0,55 0,53 0,48 0,37 0,25
0,7 0,46 0,47 0,47 0,45 0,40 0,32 0,21
0,8 0,30 0,32 0,34 0,34 0,32 0,25 0,16
0,9 0,15 0,16 0,16 0,16 0,15 0,13 0,08

K.2. Hanps»keHHo-gedbopmMmnpoBaHHOE COCTosiHWME auadparmbl Oonpeaensierca M3 ycroBWs, 4TO
noseaeHue acdanbTobeToHa B AMadparme nos Harpy3Kom OnmcbiBAaeTCA COOTHOLLIEHUEM:

g—a—tn K.1)
1 , (K.

roe &£ - oTHocuTenbHan aedopmauma achanbtobeToHa B Anadparme;

t - Bpems paboTbl achanbTobeToHa B guadparme npu HanpaxeHun O ;

A - Moaynb KecTkocTu acdanbtobeToHa (Moaynb aedopmaumun, NPUBEAEHHbIN KO BpemMeHu
Harpy»eHusa 1 c).

K.3. MNpu pacyeTHOM onpeaeneHnn COXpPaHeHUA MPOYHOCTM WU CMIOLWHOCTU acdasibTOOETOHHbIX
Aavadparm B TeNie NAOTUHbI CneayeT OPUEHTUPOBATLCA HA Ceaylowme NONOXKEHUA, YCTaHOBEHHbIE Ha
OCHOBE HATypHbIX HabAtOAEHWIA:

achanbTobeTOH B Anadparme HU NPU KaKUX YCNOBUAX HE PA3PYLUUTCS, ECIM AEUCTBYIOLWLME B HEM

HaNPs)KeHUA He MpPeBbIlAOT Npejena ero AAUTeNbHOM NpouHocTM O, .. (PaBHbIN npeaeny ero

TeKky4yecTun);

npu genctenm B anadparme HanpsxKEHWUM, NpeBbllAOWMX Npeaen Tekydyectu acdanbtobeToHa,
Avadparma He paspywnTCa, eCauM BeAMdYMHA HanpaxXeHun, AEeWUCTBYHOLMX B pacyeTHOM ee 30He B
paccmaTpmMBaeMbli MOMEHT BPEMEHM, HE MPEBbILLAET UX A0MNYCTUMbIE 3HAYEHUS.

Oenicteyowme B acpanbtobetoHe anadparmbl B MOMEHT BPeMeEHU t HanpsaKeHus mMoryT 6biTb
onpegeneHbl no popmyne

0=(0,—0 )e_(l_")lm (K.2)

Ha4y KOH

unu no ¢opmyne
GHa‘-I
O = _t'" . (K.3)

JonycTumble Ux 3HaYeHMA oNpeaenAtoTCs MO COOTHOLLEHMIO:

_ Ro
|G| = l‘_m . (K.4)
B popmynax (K.1 - K.4):
O .4 - HaYanbHOe (B3ATOE 3a MCXOAHOE) HanpaXeHne B achanbTobeTOHe KOHCTPYKLMUK;

t - Bpems HabnogeHus (pacyeTHoe Bpems), C;

m - NOKasaTteNb ANUTENbHOM NPOYHOCTU achanbTOHETOHA KOHCTPYKLUK; €r0 MPUMEPHbIE 3HaYeHus,
3aBuCALLME OT cocTaBa achanbTobeToHa M OT BA3KOCTM 6BUTYmMa B €ro cocrtaBe NpWM pPacyeTHoM
Temnepartype, npuBeaeHbl B Tabanue K.2;

R, - npegen npouroctn achanbtobeToHa Anadparmbl NpM PacCMaTPUBAEMBIX YCIOBUAX W CXEME

€ro Harpy»xeHuaA, ﬂpMBEAeHHOVI K O4HOCEKYHAOHOMY COMPOTUBNEHUIO.

Tabnunua K.2



3aBMCMMOCTb NOKa3aTeNa A4AnTeNIbHOM NPOYHOCTU achanbTOBbIX
maTtepuranos (M) OT BA3KOCTU CTPYKTYPMPOBAHHOIO B X COCTaBe

6utyma (775 40) 1 OT 06bEMHOI KOHLLEHTPaLIMKN B UX COCTaBe

MMHEpal’IbHOVI 4actm (Cv)

C BaskocTer OuTyMa B cocTaBe acdasbTobeToHa
HIO IPM COPOKAMMHYTHOM COIPOTUBJIEHUM 3Ta , myas
nenbTa, 40
6 7 8 9 10 11 12
x 10 x 10 x 10 x 10 x 10 x 10 x 10
0,5 0,24 0,29 0,36 0,43 0,34 0,18 0,08
0,6 0,24 0,28 0,32 0,38 0,31 0,17 0,09
0,7 0,24 0,27 0,32 0,32 0,26 0,16 0,10
0,8 0,22 0,26 0,30 0,25 0,21 0,16 0,11
0,9 0,22 0,25 0,23 0,19 0,14 0,12 0,12

MpPY MHTEHCMBHOCTM HAaPaACTaHMA HAMNPAXKEHWI B KOHCTPYKLMM, NMPEBbIWAOWMX MHTEHCUBHOCTD UX
penakcaumu, pacyet avadparmbl BegeTcA NO AOMYCTUMbIM CKOPOCTAM OTHOCUTENbHbIX Aedopmaumii
achanbTobeToHa Avadparmbl (B HEKOTOPLIX CAYYanX - MO AONYCTUMbIM NPeaenbHbIM UX 3HaYEeHUAM AaA
acdanbTobeToHa Anadparmbi).

CnyyaiiHble TpewmHsbl (WBbl) B achanbtobeToHe gradparmbl ¢ TEYEHMEM BPEMEHW 3aKPbIBAOTCA U
OMOHO/IMYMNBALOTCSA, HO TONILKO MOC/E TOTO, KaK B TPELMHE (LUBE) NOABAAIOTCA CXKUMALOLLME HANPAXKEHUA,
ECM 3HAYEHMA CHKMUMAIOLWMX HANPAXKEHMI He MpeBbIWaloT Npegen TekyyecTn (npeaen ANAUTENbHOW
npo4YHoctH) achanbTobeToHa, TPELWMHbI 3aKPbIBAOTCA, HO KaK TONIbKO 3HaYeHWe HanpaXKeHus obxkaTtma

(o}

ook, NPEBLICUT Npenen Teky4yectu accbaano6eTOHa, TpewnHa B HEM HaAYMHAET OMOHO/INYMBATDLCA.

Bpems OMOHONNYMBAHUSA TPELLMHbI (LUBA) MOXKET BbITb ONpeesIeHO NO COOTHOLLEHMIO:

£2113,26-3,46-200m o)

JULCK.

MpumeyaHue. COOTHOLLEHME IeCTBUTENBHO NNLIb NPU YCN0BUN O, = O

MpunoxkeHue /1
(pekomenayemoe)

OLEHKA COCTOAHMA, OCHOBHbIE BUAbl HAPYLLIEHWUW,
PEMOHT U PEKOHCTPYKRUMA NNOTUH

N1.1.  CocTtoAHME TPYHTOBOrO COOPYXEHMA B  Nepuos  3KCnayataumu  oueHumBaeTtca
KOHTPOJINPYIOLWLMMMN NOKA3aTENAMM:

KOHTPOAMPYIOLLME NOKA3ATENM - HA3HAYEHHbIE MPOEKTOM MOKa3aTenn COCTOAHUA (M3mepsaemble U
paccunTbiBaeMble), KOTOpble A1a PaboTaloWeEro COOPYKEHUA AOKHbI NEPUOANYECKU ONpesenaTbcs M
CPaBHMBATLCA C NPeAesbHO AOMYCTUMbIMU U KPUTUHECKMMU UX 3HAYEHUAMM (SaHHbIMKU B MPOEKTE U
YTOYHEHHbIMW B NepMoa 3KcnayaTauum);



npegenbHo gonyctumble 3HadveHua (M3) - noKasaTenn COCTOSHUA COOPYKEHMUA, MPU KOTOPbIX
BbIMNONIHAIOTCA TPebOBaHUSA HOPMATUBHBLIX [OKYMEHTOB, T.e. TaKMe MOKasaTe/n, Npu KOoTopbIX
obecneymBaeTca HOPMATUBHAA HALEKHOCTb COOPYIKEHUS;

KpuTudeckme 3HaveHua (K3) - noKasaTenn COCTOAHWUA COOPYXKEHMA, MPU  KOTOPbIX He
obecneymBaeTca ero HOPMaTUBHAA HALEKHOCTb.

N.2. NnoTnHa cumTaeTca paboTocnocobHOM 1 UCNPABHOW NPU BbIMOAHEHWUW CAEAYIOWMX YCNOBUIA:

3HaYEeHMA KOHTPONIMPYIOLWMX MOKa3aTeNen COCTOAHWA COOTBETCTBYIOT NPeAeNbHO AONYyCTUMbIM,
YCTaHOBNEHHbIM A8 paboTocnoCOH6HOro UCNPABHOIO COCTOAHUA COOPYKEHUSA;

BMU3YyanbHbIMWU HabnlogeHUAMM He OOHapy)KeHO MOTeHLMaslbHO OMNACHbIX MOBPEXAEHUN U
Heb61aronpPUATHbIX NPOLLECCOB.

Mpwn ncnpasHom paboTocnocobHOM COCTOSHUM NAOTUHbLI NPOBOAATCA KOHTPObHbIE HabaoAeHMUA
N TEKYLWMIA PEMOHT.

N.3. MnotuHa cuntaeTca paboTocnocobHOM, HO HEMCNPABHOM B TEX C/Iy4Yasx, Koraa:

BM3Ya/ibHbIMW HabtoAeHMAMM OBHapPYKEHbI NOBPEXAEHUS;

KOJIMYECTBEHHbI NOKa3aTe b (NoKa3aTesn) COCTOAHUA He COOTBETCTBYET NPeaebHO A0MNYCTUMbIM
3HAYEHMAM, YCTAaHOBNEHHbIM 418 PaboTOCNOCOH6HOrO UCNPaBHOIO COCTOAHMA.

Mpwu paboTocnocobHOM HEMCNPABHOM COCTOAHUMN COOPYIKEHME NPOAOKAET BbINOIHATL 3a4aHHble
byHKUMK. MpoBoaAaATCcA AOMNOJHUTENbHbIE UCCEA0BAHMUA C LLE/IbO BbIACHEHUS MPUYMH HEUCNPABHOCTU U
cnocoby WX ycTpaHeHua. YCTpaHeHWe NOBPEXAEHUA MOXKET OblTb BbINOJHEHO MPW HOPMAJIbHOW
3KcnayaTauum COOpyKeHUA.

N.4. CocTosiHME NAOTUHBI CYMTAETCA HEPAbOTOCNOCOBOHbIM B C/lyYasX, Koraa:

BM3Ya/ibHbIMW HabtoAeHMAMM OOHapPYKeHbI NOBPEXAEHUS;

OAMH (MM HECKO/NIbKO) M3MEPEHHbIX KOHTPOMPYIOLWMX MOKasaTenel HaxoAuTcA B AManasoHe
Mexay npenenbHo AoNYyCTUMbIM 3HaYeHMEM, COOTBETCTBYHOLLMM paboTocnocobHOMY, HO HEUCMPAaBHOMY
COCTOSIHUIO, N KPUTUYECKUM 3HaYEeHUEM NOKasaTe 1A COCTOAHMA.

Ha nnoTuHy, HaxoaAawyoca B HepaboTocnocobHOM COCTOAIHMM, CHUXKAIOTCA Harpysku, HabatoaeHusa
NpoBOAATCA MO chneuManbHO pa3paboTaHHOW Mporpamme, BbIMOJHATCA WMCCNEAO0BAHUA C LENbio
NPOrHo3a ee COCTOAHWUSA N PeLLEHNA BOMNPOCOB PEMOHTA WU YCUIEHUA.

J1.5. CocToAHME NNIOTUHBI OLLEHMBAETCA KaK aBapuiiHoe (NpeaenbHOE) B TEX CAy4YanX, Koraa:

BM3YyanbHbIMW HabAOAEHUAMM OOHapyKeHbl HapyLeHMA WAW MPOLECChl, Pa3BUTUE KOTOPbIX
MOMeT NPUBECTU K pa3pyLLeHuto (T.e. aBapum) NJIOTUHDI;

OZMH NN HECKOJIbKO MOKa3aTesiell COCTOAHUSA COOPYKEHUA AOCTUTAN KPUTUYECKMX 3HAYEHUN.

ABapuiiHoe (NpeaenbHoe) COCTOAHUE NAOTUHbI 0653bIBAaET 3KCM/yaTalMOHHbIA NepcoHan CPOYHO
BbINO/IHATL PaboTbl B COOTBETCTBMM C MJIAaHOM MPOTUBOABAPUIMHBIX MeponpuaTUin n obecneynTb
6€30MacHOCTb MJIOTUHBI MyTEM OrPaHUMYEHUI peXMma ee 3KcnayaTauuu. Mocne ycTpaHeHWUa yrposbl
aBapuu BbIMOJIHAOTCA UCCe0BAHMUA MO BbIABAEHMIO NMPUYNH, NPUBEALWNX K aBapun, pa3pabaTtbiBaeTcs
KOMMNEKC MEeponpuATUIA MO BOCCTAHOB/IEHMIO SKCMAYaTaLMOHHbIX GYHKUMI NJAOTUHDLI B MPEXHEM MU
HOBOM pexume. Ha nepuos BbINOAHEHUA PEMOHTHbLIX MEPOMPUATUIA MOrYT OblTb YCTAaHOB/EHDI
aononHuTenoHble M3 nokasatenein cocTosHMA. B oTAeNbHbIX CAy4yasx PAacCMATPUBAKOTCA YCNOBUA
KOHCEpPBaLUMMN COOPYKEHMUA.

OCHOBHbIE BWUAbl HAPYLIEHWI B NIOTUHAX U3 FPYHTOBbIX MaTepPUanoB yKasaHbl B Tabaunue /1.1,

Tabnunua N.1

OcHoOBHble BUAbI HapYLLIEHVIﬁ B NNOTUHAX
M3 TPYHTOBbLIX MaTeEpPUaNoB n cnocobbl nx pPemMOHTa

HapymeHnnus CrnnocoOu [MpUYMHEL CrnnocoOu
(oTkas) OBOHaApPYXeHUS HapylleHs VccnenoraHusa peMoHTa
10 YyCTPaHEHMIO
HapylleHUS
1. BusyasnpHbele |[PasHuLla [loBepOUHEIE Bamenka
BepTukanbHEE |HaOIOOEHMA |ocamok pacyeTsl TPEeUVH
IOBEPXHOCTHEE Ha Pa3JIMYHEIX [(0Ccalok. IIECKOM, €CJMu




[IOIIePEeYHEe ydJdacTkax VHXeHEepHO— OHU
TPEWMHEL I1JIO TVIHEL Te0oJIOTUMYECKH |HerJrybokue
Ha TIpebHe e (BrmIe OQIIY) .
MBBICKAHUS I'nybokue
TPEUMHEL
3aIeJILIBalnTC S
IPY CHMXEHHOM
YB
HECKOJIbKMUMM
criocobamm:
npoxonxKa
TPaHLeM
C nociyenywouen
3aIneJIkon
TJIMMHVC TBIM
TPYHTOM;
co3zmaHue
"CTeHE
B I'pyHTe";
I/[H"beKLU/[pOB aH
ue
BEPXHEM 4YaCTU
[1JIO TVIHEL
2. BuszyasnpHble |[SHauuTesibHasa |MHXeHEepHO- Bamenka
BepTuKaJibHEE HabJIIeHUs, |ocanka Te0JIOTUMUECKU |[[IECKOM
[IPOLOJIb HEIE n3MepEeHMe BEPXOBOMU e HeTJIyDOKUX
HapyXHEE oCamok fArnpa |[IPpM3ME M3LBICKAHUS . TPpeuuH,
TPELIVHEL CO CTOPOHH |BO BpeMd [loBepOUYHEIE IpoXon
Ha I'pebHe Anpa|BepXHeIro IepBoOT O pacueTH TpaHIen
BOIM3M €To (ocamka 3aroJIHEHUS ocalok U Bangesika
BEpPXOBOM T'paHM|Oosblie) U BONOXPaHWUIINI TIIyOOKIUX
10 KOHTAKTY HIMDXKHET O a TpeuMH (npu
C IHepexoIHBIMM | (OcCazmka ZN)Z8 CHUXKEHHOM
30HaAMMU MeHbIIEe) 3eMJIeTPACEHU YPOBHE BOIH
Oreda g B Obede)
3. IpomoJbHble |BusyaJsibHEE |YBeJMUeHUE duneTRALV- PeMOHT
TPEWMHE OTKOJIa|HaboneHsa; |[Harpy 30K OHHEIE HM30BOM
BoJbuom IoKa3aHusa Ha TpebHe; UCCJIENOBAHUS |(UacTyU I1JIOTUMHEL
NIPOTAXEHHOCTHM |[IbE30OMETPOB [[I0OBEM ; (mpurpyska,
npu IOBEPXHOCTU VHXEHEPHO— co3maHue
BHAUUTEJIbHBIX menpeccun; TeOoJIOTUUYECKM |OpeHaxa,
TOPMBOHTAJIbHEL ceyicMMUeckKue |e YIIOJIOXEHUE
X BO3IEVICTBUA; |MCCJemoBaHMsa |oTKoca)
CMENEHUSIX U TeMIepaTypPHH |;
nedopmMalL UM e TeMIlepaTypPHEL
HIMXKHEM YacTu BO3IOEVCTBUA e
oTkKoOCa, (mpoMeps3aHue |pacueTtl;
pasBuUTUE - pacueTH
TPEeWMH oTTamBaHme); |yCTOMUMBOCTU
B TeueHUue CHUXeHMe
KOPOTKOTO IIPOYHOCTHEIX
BpeMeHU CBOMCTB
TPYHTOBR B
Tejye
I1JIO TVIHEL
¥ OCHOBaAHUU
4. Hanuuwue BuszyasnbpHele |BHYyTpeHHUE JononHuTesbH |CHUXeHUE
BOPOHOK HaOJIIOOEHUSA |[TOPMBOHTAJIbH |ble YPOBHS BOIH B
M IIpoCamok BIe VHXEHEePHO— BOOOXPaHMIINI
Ha I'pebOHe TPEUMHEL TeOoJIOTUUECKU [e;
TPYHTOBOM OTpPEIBA e UeMeHTalumus —




ITJIO TVIHEL M3BBICKAaHMA VMHBEKUWUA,;
C AOpoM, c BypeHueMm co3maHue
yBeJIUJYeHMe CKBaXUH "CTEeHHE B
GnIIb TPALUMOHHO C LeJbl rpyHTe"
To YCTAaHOBJIEHUA
pacxona MECT OTpPHEIBa
5. BruyTpeHHMe |BuzyasbHble [PazHula AHanms naHHBX|[IOJIHa4a
[IPOLOJIb HEIE U MHCTPY-— B BeJIMUMHE VBBICKAHNMN . cpaboTka
TOPMU30HTAJIbHE |MEeHTaJIbHEEe |0CcaloK Ha IONOJIHMUTENbH |(BOOOXPaHMIIMIL
e HaOMOOeHS |HEOOHOPOIOHOM [BIE as
TPELIMHEL yBeJIMUMBAa- [OCHOBaHUMK VHXEHEPHO— MHBEKLMS
IpyY HaJIUuUU merocs C CMJIBHO- TeOoJIOTUYECKM |[OCHOBAHUL
B OCHOBaHUU bmIlb TPALMOH | CXMMa eMBIMU e
CUMIJIBHOCXVMa— - CJIOAMM M3BBICKAaHMA
€MBIX TPYHTOB |HOTO
pacxoma
IpK I[IEPBOM
3al0JIHEHUN
6. BHyTpeHHMe |BusyasnbHue [[IpomMep3aHuUe YTOUHEHME CpaboTka
[IPOLOJIb HEIE HabOJoOeHsa [IIOBEPXHOCTHO [MecTa BOOOXPaHMIINI
TOPMBOHTAJIbHEL [XOHOOB " nedbopmaumi. ar
e cocpenoTo— |Toyum I'pyHTa |JONOJHUTENBH |pa3paboTka
TPEUMHEL YeHHOU opy He3zaBep- [wle TpaHIen
B bunpTpauMM |LEHHBEIX VHXEHEPHO— B MecTe
[IOBEPXHOCTHOM ocamkax TeOoJIOTUYECKM [BEIXOIA
30HE IMJIOTUHEL e COCpenoTo-
VBEICKaHUS YEeHHOT'O
c OypeHMeM bunbTpa-
CKBaXUH, LMOHHOTO
MCIOJIb30BaHM |[IOTOKaA U
eM 3aneJskKa
reodusUUeCcKky [TPYyHTOM;
X VMHBEKUIMA
MeTOIOB
u T.IO.
7. BeIxOn BusyanbHele |(OOpas3oBaHMeE dUIIb TPAUMOHH |YCTPOMCTBO
bnibTpaluMOHHE |HabJoOeHns, |cnadbodunsTpy |Ble HACJIOHHOT'O
x IOKasaHUA - MCCJIeNOBAaHUA |OpeHaxa;
BOI Ha HM3O0BOM|IBE3OMETPOB |[0UMX CJIOEB , YKpEeIJeHu e
OTKOC B TeJie|pacdYeTE oTKOCa
ITJIOTVHEL yC'I‘OﬁLH/IBOC'I‘M
8. 3BawneHue [lokaszaHUAa BanyeHue OMIIE TPALMOHH |PeMOHT wmim
OoOpaTHEIX IbEe30MEeTPOB [0OpPaTHEIX BlE 3aMeHa
OB TPOB nepen OMIIE TPOB MCCJIeNOBaHMA |OpeHaxa
OpeHaxen OPpEeHaXOoM
(yMeHbIIEHUE
Pa3HOCTHU
YPOBHEN
BOXEL
B IpeHaxe
1 OJxanmem
nbe30MeTpe)
9. PaspymeHue |BusyasbHee |TemnepaTypHH |OLeHKa CpaboTka
OEeTOHHOTO HabOmmoOoeHusa |e COCTOSAHUSA BOOOXPaHWIINI]
KperJjieHnsa nebopmMauut (1 rmMIOpPoO- OTIEeJIbHBIX a;
BEpPXOBOTO IIJINT, WUX IOIVHaAMUUECKME |[ydacTKOB pazbopka
OoTKOCa, WBOB [pas3pylleHMUM, [BO3OENCTBUS KpenjeHus PaspPyLIeHHEX
MexIy IIJIMTaMM |BEHOCA npu cpaboTke |OJisa peleHUs Yy4aCTKOB
MaTepMraJjioB |BOOOXPaHMUIIMI |BOIpOCa KpEeIJIeHU;
IIOOTOTOBKM |a, O LeJyeco- 3aMeHa




n3—-11040 IIJIUT |[BOJIHOBEIE O@paBHOCTVI KpeIlJleHnAa WMin
BOBIEVCTBUA ero ero PEeMOHT;
PEeMOHTa wWiIM |conpsxeHue
3aMeHH C COXpPaHUBIM—
MMCH
ydJacTraMm

N1.6. PasnunuatoT cnepytowme BUAbl PEMOHTOB NAOTUH U3 TPYHTOBbIX MaTepPUaoB:

TeKyLue;

KanuTasnbHble;

npeaoTBpaLLatoLLMe aBapuu;

nocneaBapuiiHble;

PEMOHTbI NPU PEKOHCTPYKLMM COOPYKEHUA.

N.7. K TeKyWMM peMOHTamM OTHOCUTCA BbIMNOJIHEHME CAeAYIOWNX PEMOHTHbIX PaboT:

3aJe/1IKa NPOMOWH U APYrMx NOBEPXHOCTHbIX AepopMaLMii Ha rpebHe 1 OTKOCAxX NAOTUHbI;

PEMOHT KpenieHU BEPXOBOTO M HU30BOIO OTKOCOB MPU UX HE3HAUYUTENbHbIX MOBPEXKAEHUAX;

3afle/IKa TpewMH Ha rpebHe M OTKOCax MOTUHbI, MPU KOTOPbIX He TpebyeTca cHuxeHne bbeda B
BOAOXPaHWUANLLE;

BOCCTAHOBJ/IEHME ONO3LLIEro OTKOca (eC/M ero onon3aHue He NOBMIEK/IO Pa3pyLLUEHUE NAOTUHDI);

pPacyYMCTKa APeHaXKHbIX KaHaB;

posegeHue rpebHs NAOTUHDLI 40 NPOEKTHOM OTMETKM NPU OCagKaxX U Ap.

HeobxogMMoCTb TAKOro poga PEMOHTHbIX pPaboT 06bIMHO YyCTaHABAMBAETCA BM3YasbHbIMU WU
WMHCTPYMEHTaNbHbIMW HabtoAeHUAMM, He TpebyeT cneumanbHbix 060CHOBaHUI, NPUMEHEHNA BONbLUMX
TEXHUYECKUX CPeacTB.

N1.8. K KanuTanbHbIM PEMOHTAM OTHOCATCA ceaytolne Buabl paboT:

3ameHa 6eTOHHOrO KpensieHMA BEPXOBOro OTKOCA NPU CHUXKEHHOM YpPOBHE BOAbl BepxHero bbeda;

3a4enka rnyboKnx TpewmH Ha rpebHe NAOTUHbI NMyTeM MNpPOoXoAa TpaHWweW W 3anoJHEeHUs KX
YNAOTHAEMbIM FPYHTOM MpPU CHUXKEHHOM YPOBHE BOAbI BepXHero bbeda;

3aMeHa 3aWJIEHHOrO APEHaKa Npu CHUKEHHOM ypOBHe BepxHero 6beda 1 gp.

HeobxoaMMOCTb TaKoro peMoHTa 060CHOBbLIBAETCA Ha OCHOBE aHanM3a pe3y/ibTaToB BM3YasbHbIX
HabnogeHni, nokasaHuii KMA, BbINONHEHHbIX AOMNOJMIHUTENbHBIX UCCAeaoBaHUN (reodUsnYeckummn u
APYTMMU METO4aMM), COOTBETCTBYIOLLMMU pacyeTamMm.

311 paboTbl TPebYIOT NPUMEHEHMA CMELMaNbHbIX TEXHUYECKMX CPeACTB.

N1.9. HeobxoammocTb NpenoTBPaLlalOLLEro aBapuio PeMOHTa BO3HMKAEeT, eCcau Bu3yasbHbIMMU
HabnogeHnAMM 1 nokasaHuamum KUA obHapykKeHbl cneaylowme HapylweHua B paboTe NAOTUHbLI U3
FPYHTOBbIX MAaTEPUANOB:

noabem MOBEPXHOCTU AENPECCUU C BBIXOLOM Ha OTKOC;

BbIXO/bl COCPEAOTOYEHHOIO GUNLTPALNOHHOIO NOTOKA, TPUPOHDI;

BbIHOC YaCTUL, TPYHTa;

NoBblWEHME NOBEPXHOCTU AENPECCUM (BblLLe NPUHATLIX NPeaebHbIX 3HAaYEHNN);

yBenmyeHne GuUNbTPaALMOHHOIO pacxoa (Bblwe NPUHATLIX NPEAENbHbIX 3HAYEHU);

MYTHOCTb NPodUAbTPOBABLLENCA BOAbI;

NpPoAo/ibHbIE U NOMepeYHble TPELWMHbI Ha rpebHe NAOTUHbI C NPOFPEeCcCUPYOWUM UX YAJANHEHUEM
W PacKpbITUEM (TPELLUHbI OTKONA);

Onos3aHWe OTKOCA (BEPXOBOro MM HU30BOTO), FpO3sLLee PaspyLEHUEM NJOTUHDI;

ocajKa rpebHs (Bblwe nNpeaenbHbIX 3HaYEHU);

BOPOHKM Ha rpebHe nam oTKkocax u ap.

Mpn 0BbHapy*KEHUU YKa3aHHbIX HAPYLIEeHWIA HeobXoAUMO YCUAUTb KOHTPOJIb 33 COOPYXKEHUEM,
YCTAHOBUTb MPUYMHY HapyLEHUA, HAMETUTb NNaH nepBooYepesHbix Meponpuatun. OgHUM U3
nepeooYyepesHblX MEPONPUATUN ABAAETCA CHUMKEHME HAMOPa Ha COOPYKeHMe NPU NOCTOSHHOM KOHTpo/ie
€ro COCTOAHUA.

B 3aBMCMMOCTM OT MPUYMHBI HAPYLIEHUA, KOTOpPAsa B pALE C/Ay4aeB YCTAHAB/AMBAETCA TO/bKO B
pe3y/ibTaTe BbINOAHEHWUA HAYYHO-UCCNEAOBATENBCKMX, @ MHOTAA U UHXKEHEePHO-reonornyeckmx pabor,
pa3pabaTbiBaeTca naaH (NPOEKT) peMOHTHbIX paboT.



PeMOHTHble paboTbl MOryT BbINONHATLCA ABYX BUAOB - NEPBOOYEPEAHbIE U OCHOBHbIE.

MepBooyepeaHble paboTbl 3amMegnaloT MAM NPUOCTAHABAMBAKOT PA3pyLUIMTENbHbIE NPOLLECChl B
NNOTUHE.

OcHoBHble PaboTbl BbINONHAOTCA MOC/AE OKOHYATE/NIbHOIO YCTAHOBNEHMA NPUYUHBLI HapyLeHus,
BbIMNOJIHEHUA COOTBETCTBYIOWMX pacyeToB, O0OOCHOBAHMI, MNPOEKTa pemoHTa. Takue paboTbl
BbINO/IHAIOTCA C MPUBNEYEHMEM CMELMANbHbIX TEXHUYECKUX CPeACcTB M HEeNMaHMpPyeMbiX MaTepuaibHbIX
3aTpar.

N1.10. ABapvu Ha NNOTUHAX U3 TPYHTOBbIX MaTEPMAN0B NPUBOAAT K PaspyLIEHUIo HanopHOro GpoHTa
B pesy/ibTaTte: nepenunsa yepes rpebeHb, HapyweHna GUAbTPALMOHHON NPOYHOCTM B TeNE, OCHOBaHUY,
COMPSAXEHMAX C BETOHHBIMKN COOPYXKEHMAMM 1 Beperamm, obpyLLIEHNA OTKOCOB U Ap.

BoccTaHoBUTENbHbIE PabOTbl BbINOAHAKOTCA Ha OCHOBE:

aHa/IM3a YC0BUIM IKCMyaTaL MM COOPYIKEHUS;

YCTaHOBNEHUA NPUYNH aBapum;

NCMONHUTENbHON CbEMKWN B MecTe aBapuu;

WH}KEeHepPHO-reoI0rMYecknx 1 HayyHo-uccieoBaTesIbCkux paborT;

MPOEKTHbIX PaboT MO BOCCTAaHOB/IEHUIO;

OUEHKM LenecoobpasHOCTM NpPOBEAEHMA BOCCTAaHOBUTENbHbIX pPaboT WMAM  KOHCepBauuu
COOpPYXKeHUs.

B Tabauue /1.1 npnBoAATCA OCHOBHbIE BUAbI HApyLLEHWI (OTKA30B) MPYHTOBLIX NIOTUH, CNOCO6bLI UX
06HapyKeHNA, BO3MOXKHbIE MPUYMHBI U CNOCOBbI PEMOHTA.

N.11. Tpyn PEeKOHCTPYKUMM MNAOTUH U3 FPYHTOBbLIX MaTepuasnoB, Kak NpaBuao, yBenymnBaeTca mx
BbICOTA M COOTBETCTBEHHO HAMoOpP Ha COOPYXKeHME. M3MeHAN B LLeSIOM KOHCTPYKLMIO NAOTUHbI, MOXHO
COXPaHWUTb HEKOTOPblE €e 3/IEMEHTbI, BbIMOJHUB UX PEMOHT. K TakMm 371eMeHTam ciaedyeT OTHeCTU
APEeHaXu, KpenneHus OTKOCOB, HerpyHToBble M®Y, eciv B HUX He OBHapy»KeHbl HapylieHWUs. PemMoHT
YKa3aHHbIX 3/1IEMEHTOB TMJIOTUH OCYLLECTBAAIOT MNPU BbINOJAHEHUU MX HALEKHOrO COMNPANKEHUA C
BO3BOAMMOWM YaCTbio NJIOTUHbBI U C Y4E€TOM YC0BUIA PaboTbl BCErO PEKOHCTPYMPYEMOrO COOPYKEHWA.

Mpy yBEAMYEHUMU BbICOTbI NAOTUHbI CNefyeT NepecMoTPeTb OCHOBHbIE NMapaMeTpbl rMApoysna u
BOAOXPaHUAMLLA.




