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POCCUNCKOW ®EOEPALIAN
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COOPYKEHUM.

BCH-ATK 2.30.05.001-03

MWHNCTEPCTBO CEJIbCKOIO XO3ANCTBA
POCCUNCKOU oEOEPALINA

MockBa

2003r.



3

BCH-AIIK 2.30.05.001 03

Mpegucnosue

1 PABPABOTAHbl - ®epgepanbHbiM  yHUTapHLIM  [OCyAapCTBEHHbLIM
npegnpuaTnemMm — CneumannanpoBaHHbIA HayYHbIA LEHTP
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C y4acTuem cneunanmcTos:
-0O00 «[MabuoHbl Makkadeppn CHIM»;
-O00 «HIMO 3konaHgwadT».
YTBEPXOEHbI — NepBbiMm 3amectutenem MuHucTtpa

cenbckoro xo3anctea Poccuiickon Pegepaunn C.A.JlaHKBEPTOM
"29" anpens_2003r.
n BBEOEHbI B AIENCTBUE 2003. 06. 02.

BBEJEHbI BMEPBbIE

II
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SAKJTIOYEHWE Tocctposi Poccumn (nucbmo Ne 9-29/222 ot 24 mapTta 2003 r).

PACCMOTPEHbI Ha 3acegaHum cekumm menvopauumn 3eMesib U CeNbCKOXO3AMCTBEHHOTO
BogocHabxeHus Hay4yHo-TexHmn4yeckoro coeeta MuHcenbxosa Poccumn (npotokon Ne 6 n.3
ot 08 anpens 2003r).

COI'MACOBAHDbDI lenapTameHTOM Hayku 1 TEXHUYECKOro nporpecca u [lenapTaMeHToMm
perynmpoBaHns NPOL4OBOSIbLCTBEHHbLIX PbIHKOB M KadecTBa nNpoaykumm MmnHcenbxosa
Poccun.

Ha aTtanax o6ocHOBaHMs MHBECTULMIA, NPOEKTa 1 (Mnn) pabodero NnpoekTa CTpoUTeNbCTBa
3aLUNTHBIX FaBUNOHHBIX COOPY>KEHUIN PEKOMEHOYETCA UCMONb30BaTb pacyeTHbIE NPOrpaMmbl
Makkadeppn « GAWAC.WIN 1,0», MACSTARS 2000», «MACRA-1», «kMACRA 2y,
‘MAQUA".

IV
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YTBEPXOAIO

[MepBbIN 3amecTnTens MuHUCTpa
CeNbCKOro X03ancraea
Poccuinckon denepaummn

C.A.laHkBepT

" " 2003 .

BEOOMCTBEHHbBIE CTPOUTEJIbHBIE HOPMBbI

MEJIMOPALINSIL.
PYKOBOJICTBO I10 3AILIUTE 3EMEJIb, HAPYIIIEHHBIX BOJHOM
SPO3UEN.
' ABUOHHBIE KOHCTPYKLIMU IIPOTUBOSPO3MOHHBIX
COOPYKEHUM.

BCH-ATK 2.30.05.001-03

JHata BBegeHus 2003. 06. 02

1 O6nacTtb npuMeHeHUsA

1.1 Hactosawme HOpMbI pacnpoCTPaHAKTCA Ha rabuoHHble NPOTMBO3PO3NOHHLIE
COOPYXXEHUS MO 3alUnTe, YKPENNEHNIO U NOBbLILLEHUIO YCTONYNBOCTH:

- GeperoB 1 pycn pek, ManbiX BO4AOTOKOB M BOAOEMOB;

- €CTECTBEHHbIX CKITOHOB, OTKOCOB MCKYCCTBEHHbIX HacbINen n nx OCHOBaHWN;

- yCTOEB MOCTOB, OFOfIOBKOB BOAONpoBogAWwmx Tpyb, nepexonoB, nepenagos U
ObICTPOTOKOB,;

- 3anpyg no akkyMynsiumm 3p03NOHHbBIX CTOKOB.

1.2 [@aBnOHHbIE COOpPYXXEHUA npefHasHayeHbl ANa  3aWuTbl 3eMeflb  OT  OnacHbIX
NPUPOAHLIX MMOPOMETEOPOSIONMYECKNX, FEONIOMMYECKMX U aHTPOMNOreHHbIX NMPOLLECCOB B T. Y.:

PYyCroOBOW, CKITOHOBOW, OBPaXXHOM N BOSTHOBOW 3P0O3MUN, OMOSM3HEWN.
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2 HopmaTuBHbIe CCbINKKU

B HacToswmnx CTpouTesibHbIX HOpMaXx UCNOJ1Ib30BaHbl CCbIJTIKKA Ha crneayrwne

cTaHgapTbl, HOpMaTuBHbIE AOKYMeHTbI 1 CHul b

CHwul12.01.07-85
CHwul12.01.14-83
CHwul12.01.15-90
CHwul1 2.02.01-83
CHwuI1 2.02.02-85
CHwul1 2.04.03-85
CHwul1 2.06.01-86

CHwuIM 2.06.03-85
CHwIM 2.06.04-82

CHwIM 2.06.05-84
CHwuIM 2.06.07-87

CHwIM 2.06.15-86

CHwIM 11-01-95

CHwuI1 12-03-2001

FOCT 5960-72

FOCT 20522-96

FOCT 22733-77

FOCT 25100-95
FOCT P 50575—93

OCT P 51285—99

PO-ATK
3.000.01.002-02.

Harpysku n Bo3gencraus

OnpeneneHne pacyeTHbIX MMOPOIOrMyeckux XxapakTepucTuK.
WHXeHepHas 3almTa TeppuTopun, 30aHuim 1 COOPY>KEHUIN OT ONaCHbIX
reonoruyecknx npoveccoB. OCHOBHbIE NMONOXEHUS NPOEKTUPOBAHUS.
OcHoBaHuWs 30aHui U COOPYKEHUM.

OcHoBaHuWs TMAPOTEXHNYECKUX COOPYKEHUN.

KaHanusaums. HapyXHble CETU N COOPYXKEHUSI.

MmppoTexHuyeckne coopyxeHns. OCHOBHbIE MOMNOXEHUA
NPOEKTMPOBaHUSA

MenvopaTuBHbIE CUCTEMbI 1 COOPYXEHUS.

Harpysku n Bo3gencTBums Ha rmapoTeXHUYECKMe COOpYXeHUs
(BonHOBbLIE, NEgOBLIE U OT CyA0B).

MNOTWHBI N3 TPYHTOBBLIX MaTepuarnos.

lMoanopHble CTeHbI, CyAOXOAHbIE LWM03bl, PblOONPONYyCKHbIE K
pbIB03aLNTHBIE COOPYXKEHWSI.

WHxeHepHas 3alumta TeppuTOpUN OT 3aTOMNMEHNS U NOATOMNMEHUS.
MHCTpyKkumsa o nopsgke pa3paboTku, CornacoBaHus, yTBEPXKAEHUS U
cocTaBe NPOEKTHOM AOKYyMEeHTauun Ha CTPOUTENBCTBO NPEeANnpUATUN,
3[aHUI N COOPYXKEHUMA.

BesonacHocTb Tpyaa B CTPOMTENBCTBE.

YacTtb 1 ObLme TpeboBaHus.

MnactukaT NONUBUHUNXNOPUOHBIA 119 U30NALMM U 3aLUTHBIX
obono4vek NpoBoaoB U kabenen. TexHn4yeckme ycrnoBus.

pyHTbI. MeToabl cTaTUCTMYECKON 06PaboTkN pesynbTaToB
ncnbITaHUA.

pyHTbI. MeToabl NnabopaTopHOro onpeneneHms MakcumarbHOM
NNOTHOCTMW.

"pyHTBI. Knaccudumkauus.

MpoBonoka ctanbHas. TpeboBaHWs K LUHKOBOMY MOKPLITUIO U METOAbI
NCNbITaHNSA NOKPbITUSA.

CeTkun NpOBOMOYHbIE KPYYEHbIE C LUECTUYTONbHBIMW SYenkaMu Ans
rabUOHHbBIX KOHCTPYKLUMIA. TeXHMYECKNE YCNOBUSI.

MHCTpyKkumsa o nopsgke pa3paboTku, cCornacoBaHus, yTBEPXKAEHUS U

cocTaBe MNPOEKTHON JAOKYMEHTaLUN Ha CTPOUTENLCTBO 0OBbEKTOB
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Menuopaumn 3eMerb.
OCT 10 323-2003 Menuopaums. KOHCTpyKUnn rabBUoHHbIE TNMOPOTEXHNYECKNX

NPOTUBO3PO3MOHHbIX COOpPYXeHU. ObLLmMe TEXHUYEeCKNe yCrnoBus.
OCT 10 309-2002 Menuopaums. KOHCTpyKUUN BETOHHbIE MOHOMUTHLIE

HeapMUpOBaHHble. TeXHNYeckne ycroBusi.

3 OO6wme nonoxeHusa

Hopmbl ycTaHaBnuBaloT obwue TexHuyeckne TpeboBaHUA K MNPOEKTUPOBAHUIO WU
CTPOUTENLCTBY CTEHOBbIX W MMOCKOCTHBLIX 3alUMTHBIX COOPYXXEHUW BbIMOMHEHHbLIX Ha
OCHOBE rabMOHHbIX KOHCTPYKUWA U PEKOMEHAYIOT PS4 TEXHUYECKUX PELLUEHUN Mo 3aluTe
3emMersib NnoABepXeHHbIX npoueccam BogHou apo3uu (MpunoxerHune A).

3.1 [[@abuoHHbIe coopyxeHusi, B cooTtBeTcTBuM co CHwull 2.06.01, oTHocATca K
NMOCTOSAHHbLIM COOPYXXEHUSAM, B 0OOCHOBAHHbIX MPOEKTOM Cry4asix rabMOHHbIE COOPYXEHUSA
MOTYT UCMOMb30BaTbCH B KAYECTBE BPEMEHHbIX COOPYXXEHUMN.

BeperoykpenutenbHble 1 orpaguTeribHble CTEHOBble FabMOHHBLIE COOPYXEHUS, a
TaKKe COOPYXEHUd, BXOAslWMe B COCTaB WHXEHepHOM 3awuTbl ypOaHM3MpOBaHHbLIX
TEPPUTOPUIA, CENbCKOXO3ANCTBEHHbLIX Yrogun OTHOCHATCA K OCHOBHBLIM COOPYXXEHUSIM.
MpOTMBO3PO3NOHHBIE rabMOHHbIE COOPYXEHUS, NOANOPHbIE CTEHBI, HE BXOAALLMNE
B COCTaB HarNoOpHOro opoHTa, OTHOCATCS K BTOPOCTENEHHbLIM COOPY>KEHUSIM.

3.2 OcHoBHble rabuoHHble 6GeperoykpenuTenbHble COOPYXXEHUS OTKOCHOro Tuna
pacrnonoXxeHHble Ha nonorux ©Oeperax, NOABEPXEHHbIX MNOAMbIBY W pa3pyLUeHWnto
NoABOAHOM 4acTW, a TaK Xe CTeHbl GeperoB C KpyTbiMW OTKOCamMu, B COOTBETCTBMM CO
CHwuM 2.06.01, otHocaTcs K Il knaccy coopyxxeHun.

3.3 PacyeT rabnoHHbIX COOPYXEHUN HE3ABUCUMO OT UX (PYHKLMOHANBbHOIO Ha3Ha4YeHus,
cnegyeTr nNpoBOAWTb B COOTBETCTBUM C YPOBHEM OTBETCTBEHHOCTU 3alluLLiaeMblX
COOpYyXeHun. Knacc BTOPOCTENEHHbIX COOPYXEHUN HaAnexuT NPUHUMaTb Ha eaunHuLY
HWXXe Knacca OCHOBHbIX COOPYXeHui, HO He Bbiwwe |l knacca.

3.4 [lpn NpoeKkTUpOBaHUN MOCTOSHHbIX PEYHbIX FABUOHHBLIX COOPYXEHWA pacyeTHble
MaKkcuMarsbHble pacxobl BOAbl HAANEXUT MPUHUMATb UCXOOA U3 eXerogHon BepOATHOCTH
npeBbIlEeHNsS pacxogoB (06ecnevyeHHOCTH), yCTaHaBNMBaeEMoON B 3aBUCMMOCTM OT Knacca
COOPYXEeHUN 0N OBYX pacHeTHbIX Clly4yaeB — OCHOBHOIO M NMOBEPOYHOrO B COOTBETCTBUU
CHul 2.06.01. PacyeTHble rmgponorndyeckne xapakTepucTukn crnegyeT onpenensatb no
CHwul1 2.01.14.



BCH-AIIK 2.30.05.001 03

3.5 [llpoektnpoBaHne rabUOHHbLIX COOPYXEHUN HeobxoaMmMo BECTM C  YYETOM
MUHUMarnbHOrO OTBOAA 3eMeflb. TWM M KOHCTPYKUMIO FaBUOHHBIX MPOTUBOIPO3NOHHBIX
rMMOpPOTEXHUYECKUX COOPYXKEHUM crnefyeT HasdHayaTb ¢ y4éTtom TpebosaHun CHull 2.06.03.
[onyckaeTcsa coBmellaTb rabMOHHbIE COOPYXEHUS Pa3fIMYHOrO Ha3HayYeHs.

3.6 [MpoekTnpoBaHMe rabMOHHBIX COOPYXEHMI MO WUHXEHEPHOW 3alumMTe TEppuUTopun, a
TaKke 3alnte 3emMenb, CeNbCKOXO3ANCTBEHHbLIX YroAnin U NpUPOAHbIX NaHawadToB OT
OnNon3HeBbIX N 06BarnbHbIX NPOLECCOB OCYLECTBNATL C y4eTOM TpeboBaHmMM

CHwuIM 2.01.15, CHul1 2.06.15.

3.7 [abWOHHbIE COOPYXEHUS UCNONb3YHTCHA B JOObLIX KIMMAaTUYECKUX YCMOBUAX MpU
pacyeTHOM CpedHEeM CKOPOCTM noToka Boabl A0 5,5 M/c n BOMHOBOM Harpyske
onpegensiemon pacyetom no CHull 2.06.04.

3.8 [abuoHHbLIE coopyXeHus cregyetr MpPUMEHATb B KOMMSIEKCe C MeTodamu no
OMOUHXXEHEPHOW NPOTMBO3PO3NOHHON 3aLllmTe 3eEMENb.

3.9 TpeboBaHna HaACTOSALMX HOPM OOMYyCKAeTCs WUCMOMb30BaTb MpPWU MPOEKTUPOBaHUU
rabuOHHbBIX COOPYXXEHUI C dNieMEeHTaMM OYMCTHbLIX KOHCTPYKLUUIA U HANOMHEHMEM CeTYaTbIX
KOHTEeNHepoB, abcopbupyowmm u dunetpyowmm mMatepmnanom. CoctaB u  dpakums
dunNbTPyOWNX MatepuanoB OnNpeaensiTcsa MNPOEKTHbIMM TpeboBaHUAMU MO OYUCTKE
CTOKOB.

3.10 Bbinyck BoAgbl M3 TrabuMOHHBLIX MNPOTMBO3PO3NOHHBIX COOPYXEHWW, cneayeT
npegycMmatpmBatb B OTKPbITble BOAOEMbl U PEKW, a TakkKe B TarbBern 3akpensieHHbIX
oBparoB c cobniogeHnem TpeboBaHun ounctkm B cootBeTcTBUM co CHull 2.04.03 wu

OCYLLECTBMIEHMM MEPONPUATUI NO 3aLLNTE OKpYyXKatoLen cpeabl.

4 Twunbl raBNOHHbIX KOHCTPYKLUIA

4.1 Knaccudmkauma rabnoHos

4.1.1 "@abnoHbI - 06 BbEMHbIE KOHTEMHEPBI N3 METanNIM4YeCcKon NPOBOSTIOYHOWN CETKU, C
AHTUKOPPO3UMHBIM  MOKPbITUEM, HAMOMHEHHbIE KaMeHHbIMWU MaTepuanamu, LOOSDKHbI
otBevaTtb TpeboBaHuam OCT 10 323

4.1.2 M0 KOHCTPYKTMBHOMY WCMOJSIHEHUIO, B 3aBUCMMOCTM OT (POpMbl ceTyaTbIX
KOHTEMHEPOB U (POPMUPYEMbBIX W3 HUX E€OUHUYHBLIX CTPOUTENbHbIX 6GN0KOB, rabuOoHbI
nogpasgenstTca Ha:

a) kopobyaTtble — I K;

6) KopobuaTble ¢ apmupytowen naHensto — I Kan;
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B) MaTpacHO — TiopayHble - [ M;

r) umnuHgpudeckue — I L.

4.1.3 Mo dyHKUMOHaNbHOMY Ha3Ha4YeHWo rabnoHbl, B 3aBUCUMOCTU OT UX
PacronoXeHNs 1 YCNOoBUI SKCrlyaTauumn B COOPYXEHUN, NoApa3aenaoTcs Ha:

a) HageoaHble — (H);

6) nepemeHHoro yposHs Boabl — (Ily);

B) noaBoaHble — (ITx).

4.2 [abunoHHble ceTyaTble KOHTENHEPDI

4.2.1 TlpoBonoyHas ceTka ABOWHOIO KPyYeHWs Onsi KOHTEMHEpPOB rabuvOHOB AOSIKHA
N3roTaBnMBaTbCA M3 MNPOBOSMIOYHbLIX Nap, obpasyda Mexay CKpyTKamu LLecTUYrofbHble

avernkn B cootBetcTBUM ¢ FTOCT P 51285.1 pucyHkom 1.

1 2

PucyHok 1. Cxema wecTnyronbHbIX S4eeK CETKU LBONHOIO KpyYeHus
1 — NpoBOMOKa KPOMKU; 2 — OCHOBHas NpoBoOSiokKa.
B - cpenHee paccTofHue mexay CKpyTKamu, NpUHUMatoT 3a HoMep s4Yerkn. HoMmnHanbeHbIn
pasmep a4yernkm ceTkn, (cm): Ne6 -(6x8); Ne8 -(8x10); Ne10 -(10x12).
[AnameTp NpoOBOMOKN ANS1 U3rOTOBNEHNA CETHATBLIX KOHTEMHEPOB, COOPKM M MOHTaXa

rabrvoHoB npueeaeH B Tabnuue 1.

Tabnuuya 1 B MUNIMMeTpax
[nameTp ocHOBHOW [nameTp NnpoBOMoOKK [nameTp NpOBOMOKN CTAXKEK,
NMPOBOJIOKM CETKM KPOMKM 06BA3KM U CBA3KM
2,0 2,4 2,0
2,2 2,7 2,0
24 3.0 2,2
2,7 3,4 2,2
3,0 3,9 2,4
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[Mpenen NPoOYHOCTU CETKU Ha paspbiB, B 3aBMCUMOCTM OT AnameTpa NPOBOSIOKM U pasmepa
avyeek, pgormkeH 6biTb ot 3000 go 5300 kr/m (30-53 «kH/m). [MpoyHocTb rabuoHa
onpeaensieTcs NPOYHOCTbLI MPOBOSIOYHON CETKM.
[MpoBonoka [oOMmkHa  WUMETb MNSIOTHOE MeTanfIM4yeckoe aHTUKOPPO3UOHHOE MOKpPbITUE
rpynnbl AM, B cootBetctBumn ¢ FTOCT P 50575. lNMpoBonoka rabuoHoB, paboTarowmx B
YCIOBUAX  MOBbLILWEHHON  arpeCcCMBHOCTM  OKpYyXalolen cpeabl, AO/MKHA  UMETb
AONOMHUTENBHYIO 3aLLMTHYO NONMMEPHYI0 060104Ky, cooTBeTcTBYoWYyto TOCT 5960.
4.2.4 Bbibop TMNa aHTUKOPPO3MOHHOIO MOKPbITUS MPOBOJSIOKM rabuoHa, onpegensiercs
NPOEKTOM, B 3aBMCUMOCTW OT CTeneHW OTBETCTBEHHOCTUM COOPYXEHUS WU OXUAaeMoWn
WHTEHCUBHOCTM KOPPO3UKN NPOBOSIOKM B NEPUOA SKCNyaTaunu.
4.2.5 Ha mecTe cTpouTenbCTBa M 3Kcnnyataumm rabuoHbl COefuHAIT Mexay cobou
OLUMHKOBaHHOW BS3anbHOM NpPoBOSIOKOW. Pacxon npoBonoku ans obesasku rabuoHOB
cocTasnseT 5% oT obLen Mmaccbl NPOBOSIOKM KOHTENHEPOB.
4.2.6 [lonyckaeTcs B NPOeEKTe BHOCUTb M3MEHEHUS B DOPMY U reoMeTpuveckme pasmepsbl
ceTyaTbiX KOHTEMHEpPOB, MpY 3TOM AOMMKHa ObiTb obecneyeHa NPOYHOCTb U KECTKOCTb
y310B COeAUHEHNS rabMOHOB N COOPYXKEHUS B LLENOM.
4.2.7 lepuog npuobpeTeHnss MakCUManbHOW MPOYHOCTU MNOCTPOEHHbIX [AONOHHbIX
COOpPYXXEHWUA, B 3aBUCUMOCTM OT MHTEHCUBHOCTM KOfbMaTauuv KaMeHHOro matepuana u
KOHCONUAaLmm rpyHTa OCHOBaHUSA, 1 obpaTHOM 3acbInkun, coctaenseT okono 3-5 ner.
4.2.8 Cpok cnyx6bl rabMOHHbLIX COOPY>XEHUN B CpegHEM COCTaBnseT:
- AN rabnoOHHBIX COOPY>XEHUIN U3 NPOBOSIOKM C LIMHKOBLIM MOKpbITUEM — 35neT;
- AnNs rabMOHHbBIX COOPYXXEHUI N3 NPOBOSIOKUN C ranbgaHoBbIM NOKPbITUEM —75n€eT;
- ANA rabMOHHBIX COOPY>XEHUIN M3 MPOBOSIOKN C METanIM4eCckKnmM aHTUKOPPO3UOHHBLIM
NOKPbITUEM C OOMNOMHUTENBHOW NOSIMMEPHON 060NOYKON - HE MeHee 75neT.

B TeueHue cpoka akcnnyataumm COOpyXeHuin, HeobxoaumMo crnocobCTBOBaTbL Pas3BUTUIO
€CTECTBEHHON (NpupogHOM) OMONOrMyYeckon 3alimTbl COOPYXEHUN, a B OOOCHOBAHHbLIX

NPOEKTOM crny4asax, npoBoAnNTb 6|/|0|/|H>|<eHepHy+o 3aunty Ha4BOAHOM YacTu COOpPYXeHun4.

4.3 TpeboBaHWA K KAMEHHbIM MaTepuanam

4.3.1 KameHHble maTtepuanbl, AN 3anonHeHna rabuoHoB, AOSHKHbI YKnagblBaTbCs B
ceTyaTble KOHTEMHEpPbl BPYYHYK OMNTUMArbHO MAOTHO WM YyAOBNETBOPATb TpeboBaHUAM
oTtpacneoro ctaHgapta OCT 10 323, n HOpMaTUBHO-TEXHUYECKON OOKYMEHTALMN Ha 3TU

marepuarnsi.
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4.3.2 B rabuoHax [ormkeH ucnonb3oBatbCca rpybo pasgpobnieHHbIM NPUPOOHbLIA Un
MCKYCCTBEHHbIN  KaMeHHbI  MaTepwan, obrnagalowmi HeobxoaMMon  MPOYHOCTLIO,
MOPO30CTOMKOCTBIO U BOAOCTOMKOCTbIO, MOfyyYyaeMbli  ApobrieHMeM  U3BEPXKEHHbIX,
0CafO0YHbIX U MeTaMOopUYECKNX rOPHbIX NOpPOA.

433 CpefgHsas NNOTHOCTb KaMEHHOro maTepuana Ans HagBOAHOW 4acTu COOPYXKEeHUs
onpepernseTcs 3pO3VIOHHOM U OMOM3HEBOW Harpy3Kon, s NOABOLHON YaCTU COOPYXEHUSA U
30HbI NEepeMeHHOro YPoBHS BoAbI, He Himke 2300 kr/M>(23kH/M?). PyuHas yknaaka kamHs B
rabuvoH pgomkHa obecneymBaTb HaCbIMHYO MNAOTHOCTb KaMEHHOro marepuana Cabllle
1750kr/m® (17.5kH/M®). [onyckaeTcst UCNONb30BaHNE MECTHOrO KaMEHHOro MaTepuana.
434 Ha  CcoOOpyXeHusX  MOBbILWEHHOW  CTeneHn  OTBETCTBEHHOCTM  Hambornee
npeanoyYTUTENbHO MCMNOSb30BaTb KaMeHHble MaTepuanbl TBEPAbIX M3BEPXKEHHbIX MOPOA
(6asanbT, rpaHnT, anabas, gMopuUT U T.M.), @ TakkKe MeTamopdUYEeCKNX NOPOd, UMEHLLMX
XapakTepUCTUKM MO MNPOYHOCTU M MOPO3OCTOMKOCTM HE HWXKEe YCTaHOBIIEHHbIX Ans
N3BEPXKEHHbIX MOpPOA.

4.3.5 3epHOBOM COCTaB KAMEHHOro marepuana:

- MUHUMAanbHbIA IMHENHBIA pa3Mep KamHsl, Ansi raboHOB HAABOAHOW 30HbI, AOJIKEH

6b1Tb 60onee 1,3 HOMMHANBHOIO pa3mMepa A4YENKN CETKU.

- Ana rabuoHOB 3KCNNyaTUPYKOLMXCA B MNOABOAHbLIX YCMOBUSIX WM B  30HE

NepeMeHHOro ypoBHSA BOAbl, MMHMMAsbHbLIM pasMmep KaMHs OOfKeH ObiTb ©onee
1,5 HOMWHaNBLHOroO pasmMepa A4Yenkn CeTKY;

- MakcumarnbHbI pasmep kKaMHs — He 6onee 250 MM, B yCNoBUSAX ENCTBUSA BOSTHOBbIX
Harpy3ok pasmep (Macca) KameHHOro marepuana B COOTBETCTBUMM C MNPOEKTOM, AnS
rabMoHoB MaTpacHo-TOSAYHOro Tuna He bonee 2/3 BbICOTHI MaTpaca.

4.3.6 [lonyckaeTcs NpMMEHSATb KaMeHb HEKOHOMLMOHHOIO 3epHOBOr0 CoCTaBa MEHbLUEro
pa3mepa, Ho ¢ oTnudmnem ot 4.3.5, a Takke B 0b6beme, He Bonee yem 10 %. Yknagka Takoro
MaTtepuana [goSfhkHa MpPOM3BOAUTLCA PaBHOMEPHO MO BHYTPEHHeW nosfioctn rabuoHa, C
yBenuyeHnem B npoekte Ha 5-10% 3HayYeHUA HacbINHOW MNSIOTHOCTM KaMeHHOro

Martepuana, ykasaHHoro B 4.3.3.

5 Tpe6oBaHUsA NO NPOEKTUPOBAHUIO U CTPOUTESNILCTBY FAONOHHbLIX COOPYXXEeHUN

5.1 McxoaHble gaHHble

5.1.1 WcxogHble paHHble Ons  NPOEKTUPOBAHUA TFAbMOHHBLIX COOPYXXEHUN  LOOSMKHbI

coaepXxXatb cBeOeHuAd, HeobOxoaguMble AONS aHanu3a COCTOSHUS OTKOCOB €CTECTBEHHbIX
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CKITOHOB W WCKYCCTBEHHbIX HacbINen, BO3MOXHOCTU oOrnpeaeneHus AeWCTBYHOLNX Cun,
pac4yeToB OCHOBHbLIX MapamMeTpoOB COOPYXEHWUW, pas3paboTKM TEXHOMOMMM U TEXHWUKO-
9KOHOMMYEeCcKoro 060CHOBaHMS NPOEKTHbIX peLleHn B cootBeTcTBMM ¢ CHul 11-01 1n
PO-ATK 3.000.01.002.

5.1.2 T[lpoekTnpoBaHmne rabMoOHHbLIX COOPYXEHUN AOMKHO 6a3npoBaTbCsa Ha pedynbTaTtax
NHXXEHEPHO-reonornyecknx u ruaporiorm4ecknx U3blCKaHum.

5.1.3 [Onsa npoeKkTUpoBaHUA rabMOHHBLIX COOPYXXEHUW, B 3aBUCUMOCTU OT CIOXHOCTU
NPUPOLHbIX YCNOBUIN, HEODXO4MMbI cregyowmne Mmatepmansi:

- KnumaTuyeckasi xapakTepuctuka panoxa;

- reomopdoonorus n penbeg;

- rmaponornyeckne ycriosus;

- NOYBEHHO-MENUOPaTUBHbIE;

- CTpouTeribHble MaTepuarbl.

5.2  /cxoagHble NONOXeHNs NPOEKTUPOBAHNS FABUOHHBIX COOPYKEHNNA.

5.2.1 OcHoBHble TpeboBaHUA NO MPOEKTUPOBAHMIO FABUOHHBLIX COOPYXXEHUW Pa3NIUYHOIO
Ha3Ha4YeHnsa, X OTAENbHbIX KOHCTPYKUMA MU OCHOBaHWM, a TakkKe OCHOBHble pacyeTHble
MOMOXEHNA W Harpyskm HeobxoguMO MpUMHMMAaTb B COOTBETCTBMM C HOPMAaTUBHbLIMMU
AOKyMeHTaMu, ncnosib3oBaHHbIMU B HacTosiwem BCH-ATIK, a Takxke: CHull 2.01.07;

CHull 2.01.14; CHwuIl 2.02.02; CHull 2.06.15. lMpn nNpoekTMpoBaHMM N CTPOUTENbCTBE
Heo6Xxo4MMO yunTbiBaTb OCOBEHHOCTL rABUOHHOIO COOPYXEHUS — MPOHULIAEMbIN SYEUCTLIN
TWUN KOHCTPYKUUKN C TMOKUM OB bEMHBIM CETYATLIM KapKaCOM.

5.2.2 TabWOHHbLIE COOPYXEHUSI U COOPYXEHUs,, comnpsiraemble C  rabuMOHHbIMK
KOHCTPYKUMAMM, noanexar WHAMBMAYyanbHOMY MPOEKTUPOBAHUIO C COOTBETCTBYHOLLMMU
0060CHOBaHUAMM YCNOBUN UX PYHKUMOHMPOBAHUA U nNpopaboTkamu BCEX KOHCTPYKTUBHO-
TEXHOMNOrMYECKUX peLleHni.

5.2.3 MecTtononoxeHne, KOMMOHOBKY W TWUMN COOPYXeHWA cnegyeT Bbibupatb B
3aBMCUMOCTU OT WX Ha3Ha4yeHus, MPUPOAOHLIX YCMOBUA palloHa CTPOUTENbLCTBA WU
TpeboBaHMn HACTOSLLMX HOPM.

5.2.4 Tpwn paspaboTke NPOEKTHbIX PeLleHn No BO3BeAEHMIO FABUOHHBLIX COOPYXXEHNI, Ha
cnabblx OCHOBaHMAX crnefyeT pPyKOBOACTBOBATbCS HOPMAaTMBHbIMW TpeboBaHMAMU U
pekomeHgaumsmm CHull 2.06.05, CHul1 2.06.01.

5.2.5 lpn HEU3MEeHHOCTU reoMeTpuU4ecKnuX mnapameTpoB MO ASIMHE COOPYXEHUs Ha

NpoTsXKeHMM Gonee Tpex ero BbICOT, a TaKKe WHXEHEPHO-TeONOrMYecknx XapakTepucTuK



BCH-AIIK 2.30.05.001 03

OCHOBaHW, pacyeTbl rABNOHHBLIX COOPYXEHUN CrieayeT NPOU3BOAMTbL Ha €OUHULY OSVHbI
COOPYXEHUS.

5.2.6 lpn pacyeTe YCTOMYMBOCTU €CTECTBEHHbIX CKIMNOHOB oOLeHMBaeTca obuwas
YCTOMYMBOCTb OTKOCA, @ TakKe MeCTHasd YCTOMYMBOCTb OTAENbHbIX YacTen OTKOCA.

5.2.7 Tpn OTYyXOEHUN aKBATOPMM OTKOCHBLIM MpPOuUneM rabuoOHHOMO COOPYXKEHUS He
AOJDKHBI MPOBOLMPOBATLCA CrefyoLlne HeraTuBHbIE NPOABNEHUS:

- N9 BogoeMa - pa3MbIB jHa Y OCHOBaHUSA OTKOCA 3a CYeT AeCTBUSA OTPaKeHHbIX BOSH;

- ON4 pekn - nepecopmMupoBaHue pycna u3-3a nsMmeHeHUs HanpaBrneHnsa noToka Bos,.

5.2.8 AHanoroBbll NepeHoCc, paHee paspaboTaHHbIX WHOMBUAYAlbHbLIX MPOEKTHO-
CTPOUTENbHbIX pPeLleHMA FabUOHHBLIX COOPYXEHUW, C OogHOro obbekTa Ha Aapyron 6es
BbINOSIHEHUSA MOBEPOYHbIX pPac4eToOB, NPUBA3KM N OBOCHOBAHWSA MPUMEHMMOCTU 3ITUX

peLUGHMVI K KOHKPETHbIM MECTHbIM YCIOBUAM HE OOMNYCKaeTCA.

5.3 KoHCTpyKUMM rabnoHHbIX CTEH

5.3.1 [abWOHHbIE CTEHbl OTHOCATCA K YyOEepPXMBaloWWMM, NOLMNOPHO-3AWUTHBIM 1
BeperoykpenutesibHbIM TMOAPOTEXHUYECKMM COOPYXXEHUAM MO YKPEensieHU0 OTKOCOB pek,
BOJOEMOB, €CTECTBEHHbIX CKITOHOB M OTKOCOB UCKYCCTBEHHbIX HacbInewn.

5.3.2 K pekomeHayembIM TUNam CTEH U3 KopobyaTbix rabnoHoB, crneayeT OTHOCUTD:

- MaCCUBHO-0OBbEMHbIE (FPaBUTALMOHHbBIE);

- CTEHbl C apMUpytoLLen NaHENbIO.

5.3.3 MabuoHHble cTeHbl (Tun, dopma, KOHCTPYKTMBHbIE pasMepbl, B TOM 4ucne
MaTepuarnbl) OOSDKHbI NPOEKTUPOBATbCA C YYETOM MECTHbIX YCMOBUKW, MNNaHMpyeMblX
Harpy3oK 1 BO3MOXHbIX gedopMauunm CTEH.

5.3.4 BbicoTa cTeH gomkHa obecnevnBaTb YCTOMYMBOCTb BEPXHEW YacTu 3aLLMLLaeMoro
oTkoca. lUupuHa rabuoHoB, cnaralowmx CTeHbl, U opma CTeH YyCTaHaBnMBaeTCA U3
ycnoBuin obecrneyeHns BHELUHEN U BHYTPEHHEN YCTONYMBOCTUN CTEH.

5.3.5 TllpoBepka BHeLIHEN YCTOMYMBOCTM [AOSDKHA BKMOYATb pacyeT CTEeH Ha COBWT,
ONpPOKMAbIBAHME W NOTEPH Hecylen CrnocobHOCTU OCHOBaHMS (B TOM 4ucne no
KpyrnounnMHaApUYECKON NOBEPXHOCTU CKONBXEHUS).

5.3.6 [llpoBepka BHyTPEHHEW YCTOMYMBOCTM CTEH OOSMKHA BKIIOYATh pacyeT Ha NPOYHOCTb
no Hambonee onacHbiIM CevYeHUsIM (HOpMarsbHble HanPsXKEHNWA B KOHTaKTHbIX CrOSAX
coeavHeHus rabnoHoB), a Takke NPOBEPKY CTEH HAa BO3MOXHOCTb OTHOCUTENBHOrO caBura
OTAENbHbIX cnoeB rabuvoHOB (KacaTernbHble HanpsKeHUst MO MOBEPXHOCTU KOHTaKTHbIX

Cnoes).
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5.3.7 MabuoHHaa cTeHa [OfPKHA paccuMTbiBaTbCs Ha BOCNpUATME HambonbLlero
AaBNeHus rpyHTa OTKOCa MPUHATOrO W3 CPaBHEHWA aKTUBHOIO AaBMeHusi rpyHTa u
AaBneHus rpyHTa obpaTHOM 3acCbINKn (ONON3HEBOIO) MPUHATOrO B COOTBETCTBUMU C

CHwulM 2.06.07.

5.3.8 B pacueTtax QOmKHbI y4MTbiBaTbCA 0COOEHHOCTM FABNOHHBLIX KOHCTPYKLMIA:

- BHYTPEHHME HOpMarsibHble U KacaTemnbHble HanpsbKeHUs OT YCUIMi oxaTusa n casura
He [OOSKHbl MpeBbIWaTb AOMYCTUMbIX, NMPU KOTOPbIX HAYMHAETCs CMeLleHMe KaMEHHOro
HanosIHUTeNS),paspyLleHne CeTKM KOHTeHepa He JonyckaeTcs);

- KO3 PMUMEHT NOPUCTOCTU rabMOHOB MpU PYYHOW YKNagke KaMeHHOro martepuana
0,25-0,35;

- 00beM HanoNHEHWa BepXHUX rabUMOHOB KaMEHHbIM MaTtepuanoMm Heobxoaumo
yBenuumeatb 00 5% cCBepx NPOEKTHOro obbema, C y4eTOM BO3MOXHOCTUM 4YacCTUYHOro
CaMOYNMOTHEHUS MaTepuana HanosIHEHMsI B Nepuog CTpouTenbCTBa Mo OEeNCTBUEM
BepTUKanbHbIX Harpy3ok (MNpunoxeHue b);

- BbICOTa CTEH He JOoIKHa npeBblwaTth 7-8 M.

- Yrofl HakfoHa 3aHen rpaHn CTeHbl OT BepTUKanuM B CTOPOHY 0BpaTHOM 3acCbINKN He
AOJMKEH NpeBbiWaThb 6°;

- BENUYMHA «CBeca» BEPXHUX rabMOHOB Hag HWXXHUMW Ha 3a4HEN FPaHN COOPYXKEHUS
He JoSmkHa npeBblwath - 0,15 m;

- BENUYMHA B3aMMHOIO CMELLEHUS1 COeANHUTESbHbIX LBOB BEPXHErO U HWXKHEro psga
rabMOHOB NO LUMPUHE CTEHbI A0SKHA ObITb HE MeHee 0,25 m;

- BENNYNHA CMELLEHNSA BEPXHErO rabrMoHa OTHOCUTENBHOIO HUMXXHErO NMPU HAKNOHHON
nepegHen rpaHn CoOOpPYXXeHUs onpeaenseTcs NPoOeKToM;

- BENUYMHA CMeLeHUss BepxHero rabuoHa OTHOCUTENBbHOrO  HWKHEro npu
BepTUKanbHOW nepenHen rpaHn coopyxeHus—He meHee 0,05 m;

- MaTpacHoO-TIOPAYHbIE TAbUOHbI Ha KPYTbIX OTKOCAX 3aKpennstT K OCHOBaHWUIO
aHKkepamMmu n3 apMaTtypsbl, AnNMHON He MeHee 50 cwm;

- YKITOH €CTECTBEHHbIX CKIMOHOB W 3anoXeHWe OTKOCOB WCKYCCTBEHHbIX HacbInew,
3awmuaemMblXx  MaTpacHO-TIOMSAYHbIMM - rabuoHamn,  onpegenseTcsas  nNpPoekToMm B
3aBMCMMOCTUN OT YCTOMYMBOCTU M NPOYHOCTUN rPYHTa OCHOBaHUA, HO He Kpyye 1:1,5.

5.3.9 B coopyxeHusix BbicoTon Gonee 7-8 M B npoekte Heobxoaumo npegycmaTpuBaTtb

YCTPOMCTBO NPOMEXYTOYHbIX Bepm.

10
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5.4  TpeboBaHunsa kK rabUOHHBLIM COOPYXEHUAM MO 3aLimMTe GeperoBbIX OTKOCOB

5.4.1 WcxogHble gaHHble Ans NPOeKTUPOBaHUS:

- CKOPOCTb TEeYEHMS BOOHOrO NOTOKa NPUHUMAaETCs NO JaHHbIM MMAPOMETEONOCTOB U
(vnn) no pacyetam B cootBeTcTBMM ¢ CHuMlT 2.01.14;

- rnybvHa nOCTOSIHHOMO WNN BPEMEHHOro MOATOMMEHUS MPUHMMAETCA MO AaHHbIM
N3MepeHnin rmapomMeTeonocToB 1 (UNK) NO pacyeTaMm YypPOBHS BOAbl HA NMUKE MPOXOXAEHUNA
nasogka Cc 06ecneyYeHHOCTbHD COOTBETCTBYHOLLEN KracCcy 3almliaemMoro COOPYXEHUS,
obbekTa unu Tepputopuu;

- pacyeTHas BbiCOTa BOSHbI onpeaenseTcs B cootBeTcTBum ¢ CHul 2.06.04 ¢ yyeTtom
cpegHen rMyObuHbl NOTOKA, pacyeTHOM cpegHen AnuHbl  BOMHbI,  KOHUrypauuu
3auwmuaemon 6eperosom YepTbl U BETPOBOroO pasroHa.

54.2 CpegHun pasmep KaMeHHOro matepuana v BbicOTa rabvMoHOB MO 3alLUUTE OTKOCOB
GeperoB OT pa3mbiBa NpyU OTCYTCTBMM BETPOBbLIX BOSIH NPUHUMAETCS B 3aBUCMMOCTU OT

CKOPOCTM BOAHOIo NOTOKa B COOTBETCTBUN C Tpe6OBaHI/IFIMVI, YKa3aHHbIMKN B Tabnuue 2.

Tabnuuya 2
Twvn BbicoTa CpefgHuii pasmep Kamhs, lMpenenbHas CKOpOCTb
rabuoHa rabuoHa,(m) (Mm) noToka, (m/c)
85 3,5
0,15-0,17 110 4,2
MaTpacHO — 85 3,6
TIOPAYHDBIN 0.23-0,25 120 4,5
100 4,2
0,30 125 5,0
150 5,8
KopobuyaTbin 0,5-1,0 190 6,4

5.4.3 B ycnoBusix OenCTBUS BOJIHOBbIX HArpys3ok cpefHun pasmMep (macca) KaMeHHOro
mMaTtepuana u BbicOTa rabmoHa onpegenstotcs pacdetom no CHull 2.06.04. Ha artane
obocHoBaHUA MNpoekTa cpegHu pasmep (Macca) KameHHOro martepuana onpegensieTcsi B
3aBMCMMOCTU OT MaKCUMMarnbHOW BbICOTa BOJSIHbI, 3aNOXeHUA OTKoca (YKMOH) M OOSIKEH

COOTBETCTBOBATb Tpe6OBaHVIFIM, YKa3aHHbIM B Tabnuue 3.

11
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Tabnuuya 3
BeicoTa CpegHui pasmep 3anoxeHne oTkoca (YKIOH) OCHOBaHUS
MaTpacHo- KamHs1 (MM) 1:1,5 1:2,0 1:3,0
TohsI4HOro MakcnmanbHas BbicOTa BOSHbI (M)

rabuoHa (M)

0,15-0,17 85 0,4 0,75 1,2
0,23-0,25 120 0,6 0,9 1,4

0,3 150 0,7 1,2 1,8
Bonee 0,5 250 0,9 1,4 2,0

5.4.4 BbicoTa rabvOHHOrO COOpPY)XeHUS B OBOCHOBAHHOM MPOEKTOM Crnyyae [OrKHa
npesblwaTtb Ha 0,5-1,0 M pacyeTHbIN YypoBeHb BOAbI B BOJOEME B NaBOLKOBbLIA Nepuod C
y4eTOM BETPOBOM N CyJOBOWN BOJIHbI.

5.4.5 Paamep a4enkn cetyaToro KOHTEMHepa onpenendeTcsd B COOTBETCTBUM C MPUHATLIM
cpeaHUM pasmMepoM KaMHsI Mpu BbiNosiHeHUN ycnosus 4.3.5.

54.6 [OuameTp NpOBOMOKM CETKM Has3Ha4yaeTCd C Y4eTOM Harpy3ok BOCMPUHMMAaEMbIX

COOpYXeHMeM B COOTBETCTBMMU C 5.3.6.

5.5 O6partHaga 3acbinka n oCHoBaHME rabUOHHbLIX COOPYXXEHUN

5.5.1 OO6paTtHyto 3acbinKy 3agHen rpaHn CTeHbl raBUOHHOIO COOPYXEHUS, PEKOMEHAYETCS
BbINOSIHATb U3 HECBA3HbIX BOL4OMNPOHULAEMbIX FPYHTOB, B COOTBETCTBUM C TpeboBaHUAMM
CHwul1 2.06.07.

5.5.2 Tlpn nNpoekTUpOBaHUN COOPYXEHUN, NOLAEPXNBAIOLLMX OMON3HEBLIE CKIMOHDI,
[MpoekTMpoBLMK  onpeaensieT Heob6XxoaMMOCTb NCnonb30BaHuUs NPOHUL@EMBIX
KPYMHO3EPHUCTBIX FPYHTOB, obecneuyvBalolmnx OTBOA (PUMbTPYIOLLENCS BOAbl, a TakKke
uenecoobpasHOCTb YCTPOMUCTBA [fApeHaxa, obecrneynBalollero MOHMWKEHNE YPOBHSA
rPYHTOBOW BOAbI M CHUXXEHWE OaBrEeHNs BOAbI HA 3a4HIOK rPaHb COOPYXEHUSI.

55.3 B psage cnydaeB, korga 3akasyuMk He [OOMYCKAeT BbIXOL TPYHTOBLIX BOL4 Ha
dacagHyo nepefHIo, rpaHb COOpPYXeHus, TpebyeTca YCTPOMCTBO COOTBETCTBYHOLLErO
ApeHaxa.

5.5.4 ®usmko-mexaHn4eckme xapakTepuCcTUKM maTtepuana obpaTHOM 3acbiNKM CTEH U3
Kopob4yaTbix rabmoHOB C apMupyloLen NaHenb OnpeaensiTcss COOTBETCTBYHOLMMMN

HOPMAaTuBHO-METOANYECKNMMU OOKYMEHTAMMN.

12
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5.5.5 lMpun wucnonb3oBaHun KopobyaTbix rabuoOHOB C  apMupylOLWen naHenbio,
OTCOPTMPOBAaHHbIA MaTepuan obpaTHOM 3acbiNkM YKNaabiBaeTCs M YNNOTHAETCHA CrosiMu
TONWMHON, onpeaensaemMon NpoekTom, Ho He 6onee 0.5m.

5.5.6 OcHoBaHme rabMOHHbIX COOPY>KEHUI AOSKHbI MPOEKTMPOBATLCS HAa OCHOBE:

a) pes3ynbTaTOB WHXEHEePHO-reo4e3nyecKknx, WHXEHEPHO-Teonorm4ecknx n WHXeHepHOo-
rmgpomeTeoponornyecknx msbickanmin no CHull 2.02.01 n FOCT 20622;

0) Q[aHHbIX, XapakTepusylLMX Ha3Ha4yeHue, KOHCTPYKTUBHbIE W TEXHOMNOrmyeckme
OCOBEHHOCTUN COOPYXXEHUS, Harpysku, OEenCTBYKOLWME Ha (PyHOAMEHTbI, U YCIOBUSA €ro
aKcnyaTaumm.

5.5.7 lpn npoekTMpoBaHUM OCHOBAHWN COOPYXEHUN Heobxoaumo npeaycMaTpmBaTth
MEpPONPUATUS MO  COMPSDKEHUIO  COOPYXEHUS C  OCHOBaHueM, obecnevvsatoLine
YCTOMYMBOCTb CUCTEMbI COOPYXEHUEe-OCHOBaHWe, MNPOYHOCTb OCHOBaHWUS MNpU  BCeX
pacyeTHbIX COMETaHUAX Harpy3oK n BO34eNCTBUN.

5.5.8 PacueT ocHoBaHWA NO HecyLlen cnocoBHOCTH, C Lefbio obecnevyeHnsa NpoYHOCTU U
YCTOMYMBOCTM OCHOBaHUSA, a TakKe HedomnyLleHUs caBura COOpY>XeHUs no nofowBe U ero
ONPOKMAbIBAHUSA, OOIMKEH NPON3BOANTBLCH C Y4ETOM NPOrHO3a pa3MbiBa AHA Y OCHOBAHUA.
5.5.9 nybuHy 3anoxeHuss MNOAOLIBbI COOPYXEHUN AONyckaeTcd yMeHbluaTb 3a cyeT
pe3epBHON OTCLINKN B OCHOBaAHUE COOPYXXEHUS KPYMHOMO KaMHS, YKNnagku UUMANHOPUYECKUX
rabuoHoB n (MnNun) «dapTykoB» N3 MaTpacHO-TIOMPAYHLIX rabMOHOB 1 criegyeT NpUHUMaTh B
COOTBETCTBUM C NPOEKTOM MUHUMASTbHO BO3MOXHOW, .

5.5.10 B 30He kOHTakTa ¢ 06paTHOM 3achbiNKOW, a TakkKe MO0 OCHOBaHMKO rabUOHOB OOSMKEH
yknagblBaTbCs 0bpaTHbIN (PUNBTP M3 HETKAHOro UrnonpobUBHOINO reoTEKCTUNsS MO CIoK
necyaHo-rpaBnnHomn (LwebeHo4vHon) noarotoBkm TonwmHomn 0,15-0,30Mm.

Ha ropHbIXx y4acTkax pek, Ha OCHOBaHUSX W3 rPaBenMCTO-raneyYHUKOBbLIX OTIOXEHUN,
AOJDKEH yKIaabiBaTbCs CrOv NOAroTOBKU M3 KPYMHbIX KaMHen dopakumen 6onee 40 mm.
5.5.11 B npoekTtax rabuvoHHbIX COOPY>XEHUIN, BO3BOAMMbIX Ha HECKarlbHOM OCHOBaHWUW,
cnegyet npegycmaTpuBaTb  NOAMOTOBKY W BblpaBHMBaHWE OCHOBaHUS, yaaneHue
pacTUTENBLHOrO CNos 1 Crosi, NPOHN3aHHOIrO KOPHEBULLAMU AepeEBLEB N KYCTOB UMW XO4aMn
3eMIepOVHbIX XXUBOTHbIX, @ TaKke yaaneHue rpyHta, cogepxawiero 6onee 5% no macce
OpraHMyecKmx BKNIOYEHUIN UM TaKoe Xe KONMYEeCTBO CONENn, JIerko pacTBOPUMbIX B BOAE.
5.5.12 HeTkaHblh  MrNONPOOMBHOM  FEOTEKCTUIbHBLIM ~ MaTepuan [OOSDKeH oTBeYyaTb
cnegylowmnm TpeboBaHUAM:

- YCTOMYMBOCTb K AENCTBUIO MNOrOgHO-KITMMATUYECKMUX U FPYHTOBBIX BO34ENCTBUN,

13
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- npegoTBpallaTtb pas3BuUTUE ONacHbIX (PUNbTPaUMOHHBIX AedopMauui Ha KOHTaKTe

COOPYXEHUS C APEHNPYEMbIM PYHTOM;

- He co3gaBaTb  OOMNOSHUTENbHLIX  PUABTPAUMOHHBLIX  COMPOTUBNEHUMN  (He

KOnbmMaTupoBaTh);

- COXPaHSATb BbICOKY BOAONPOHULAEMOCTb NPU 3HAYMTENbHbBIX BHELLHUX Harpy3kax;

- obecneuynBaTtb 3aaHHYO AONTOBEYHOCTb N 3WEKTMBHOCTL paboThl ApeHaxa.

- KOHCTPYKTMBHbIW MaTepwuarn (NonvnponuneH, nonuadgup, nonnamMmua);

- NOBEPXHOCTHas1 NNOTHOCTb, He MeHee 200 r/m? gna urnonpobusHbix 1 100 r/m? ans
TEPMOCKpPENIIEHHbIX MaTepuarnos;

- KO3hPULMEHT hbunbTpauum He meHee 40 M/CyTKu;

- paspblBHasi Harpyska He meHee 2 kH/w;

5.5.13 Tvn HeTKaHbIX reOTEKCTUNbHbIX MaTepuanoB, NPUMEHSIEMbIX MPU CTPOUTENbLCTBE

rabuoHHbIX COOpYXeHuKn, onpegenseTcsa [1pOeKTUPOBLUMKOM, MNpW 3TOM B pacyeTax

CHMXaeTcsd KO3(P(PUUMEHT TPEHUS B 30HE KOHTAKTa CTEHKM C FPYHTOM OCHOBaHUA U

obpaTtHown 3acbinkn Ha 5-10%.

6 TpeboBaHus 6e3onacHocTn

6.1 [lpoBegeHve 3eMISHbIX, CTPOUTENbHO-MOHTAXHbIX, KaMEHHbIX, TPaHCMOPTHLIX W
MOrpy3o4HO-pasrpy3oyHbIX paboT crieqyeT npousBoanTb B COOTBETCTBUM C TpeboBaHUAMM
B6esonacHocTu Tpyaa B ctpoutensctee CHwull 12-03.

6.2 Espa cTpouTenbHOW TEXHUKM MO rabuMOHHBIM KOHCTPYKUMSM, ©6e3 MCnonb3oBaHUS

cneunanbHbIX MepOHpMﬂTMﬁ, HE OO0MyCKaeTCA.

7. TpeGoBaHus oxpaHbl OKpyXalluen cpeabl

7.1 Tepputopuda, oOTBeAeHHas BO BpPEMEHHOE MOofb30BaHME Mo NpOBeAeHune
CTPOUTENbHbIX paboT, CKNagnpoBaHue, XpaHeHue maTepuarnioB UM pasMmeLleHne TEXHUKN
Ha CTPOUTENbHOW NMoLWwaaKe, N0 OKOHYaHUN CTPOUTENbHbBIX PaboT Ha COOPYXXEHUM AOSMKHA
ObITb peKkynbTMBMPOBaHa 1 NpuBeAeHa B COCTOSHUE, NPUrogHOe A5 UCNOSTb30BaHUS.

7.2  [pwn cTponTenbCTBE NPOTUBO3PO3NOHHBIX COOPYXKEHNIN C UCNOSTb30BaHNEM rabUoOHOB
He [OornyckaeTcss MPUMEHATb CTPOUTENbHbIE MaTepuanbl, 3arpA3HAIOLME OKPYXKaHOLLYHO
NPUPOLHYIO cpeay.

7.3  He ponyckaeTcs pa3paboTka KapbepoB MECTHbIX KAMEHHbIX MaTepuarnos B

BOJOOXPaHHON 30HE BOJOEMOB.
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7.4 Tlpn cTpouTenbCTBE rAOMOHHBIX COOPYXEHWUA OOMMKHbI  BblOMpaTbCAa  CNOCcoObI
npomsBoAcTBa paboT, uckn4vawlwme nonagaHve B BOAY 3arpA3HSOWMX NpeamMeToB U
BewecTB. He ponyckaetcsa cknagupoBaHWe W XpaHEHWe 3arps3HsoWmMX MaTtepuanoB B
npegenax BOAOOXPaHHOW 30HbI.

7.5 Tlpn Npon3BOACTBE CTPOUTENbHbLIX PaboT Ha MyTSAX MUrpauun XUBOTHbIX credyeT
ycTpamBaTb orpaxaeHunsa, obopyaoBaHHble OTNyrMBaloLWMMN yCTporMcTBaMu (Kata ootamu,
CUTHanNbHbIMKU fTaMnamMmm, 3ByKOBbIMU CUrHanamum n ap.).

7.6 CTponTenbCTBO rabuMOHHBLIX COOPYXEHUI B necax, a Takke Ha 3eMnsx MOKPbITbIX
necom, Npou3BOAMTCH MO COrfacoBaHHbLIM MpoOeKTaMm, B npeaenax OTBeOEeHHbIX YY4acTKOB.
PaboTbl  OOMKHbI  BbINOMHATECA  cnocobamu, He  Bbi3blBAOWMMKM  YXYALLIEHUNA
NPOTMBOMNOXAPHOrO N CAHNTAPHOIrO COCTOSAHMS NECOB M YCINOBUIN UX BOCNPOU3BOACTBA.

7.7 [nsa coxpaHeHus OepeBbEB Ha Nnowagkax, 3aHATbIX rabMOHHLIMKM COOPYXKEHUAMMU
cnegyeT ycTpamBaTb BOKPYr CTBOSIOB APEHUpPYIOLWME KOHCTpyKuun. MNpn HeobxoammocTu
YyCTPOWCTBA 3acbiNKn MOBEPXHOCTM 3eMnuM Yy [epeBbeB, C LeNbil 3aluTbl KOPHEBOW

CUCTeEMbl U NOBbILLEHNA OTMETKN 3EMITAHOIO NOJ1I0THa cnefyeT ydYuTbiBaTb cnenyrouine

TpeboBaHu4:
Buabl nepeBbeB [onycTtnmas TonwmHa 3acbInkun, m
CocHa, enb, nuxTta, byk necHon. bepesa, nuna, KneH, 0
Aay6, nnaTtaH,
NMMCTBEHHULA o 0,5
Onbxa, AAcCeHb, TOMNosb, MBa Jo 1,0

[na 3acbINkM NPUrogHbl KPYMHO3EPHUCTLIN NECOK, rpaBenucTble nu WwebeHNCTbIe rPYHTbI
6e3 BpegHbIX npumecen. He ponyckaeTtcs yknagka B npegenax KOpHEBOW CUCTEMbl He
APEHUPYIOLLNX TPYHTOB UM COEB, HE APEHUPYIOLLMX MaTepuanos No60N TOMNLWNHBI.

7.8  CHaTMe rpyHTa Hag KOpPHAMM HE AonycKaeTcs.

7.9 Pa3paboTKy TpaHLUEn, KOTSIOBAHOB M BbIEMOK A0MyCKaeTCs NpOu3BOAUTb He Bnuke
2 M OT CcTBOMa B3pOCMOro Aepesa, Npu4yeM OTKOC BbipaboTKM B 30HE KOPHEBOW CUCTEMBDI
AosmkeH 6bITh 3akpenneH oT obpywennsa. KopHu obpesatot B 0,2—0,3 M OT Kpasi oTkoca 1
obpasoBaBLLeecsa NPOCTPaAHCTBO 3aMOSHAT NIIOAOPOLAHOM NOYBON C YNIIOTHEHNEM.

7.10 He ponyckaeTcs: 3abmBaTb B CTBOSIbI A€PEBBbEB rBO3AN, WUTLIPU 1 AP.; NPUBA3bIBATb
K CTBOSIaM U BETBSM MPOBOSIOKY; 3aKanbiBaTb Un 3abmnBaTtb CTONMObI, KOMbs, CBan B 30He
aKTUBHOTO pa3BUTUSA LEPEBLEB; CKNaabiBaTh N0 KPOHOW AepeBa maTepuansl,

KOHCTPYKUUN, CTaBUTb CTPOUTETIbHbIE MaLLUUHbI N TPY30Bbl€ aBTomMooOunn.
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MPUNOXEHUE A (pekomeHayemoe)
A.1  TexHuyeckune pelueHns rabUoHHbIX 3aLLMTHBLIX COOPYXXEeHWUn Beperos n pycn pexk,

MarnbliX BOOOTOKOB 1 BOOOEMOB

PucyHok A1

A.1.1 3awwmTa HaaBOAHOW YacTu MOSOrMX OTKOCOB UCKYCCTBEHHbIX (ECTECTBEHHbIX)

HacbINen OT CKITOHOBOW 3p03un

Matpacel 20x 3.0 M

[eoTekcTunb

N7 =

PucyHok A.2

A.1.2 3awmTa OTKOCOB M AHA BOAOOTBOAHbLIX KaHAB OT NIMHENHOW 3p03MK pa3mbliBa

KopobyaTtble rabuoHsl

Matpacs 2.0x3.0m
Z.
2 AT

/7

eoTekcTuny/ 4

v Max YB

VUL Y

PucyHok A.3
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A.1.3 KpenneHue 6eperoB marnbix BOOOTOKOB 1 BOOOEMOB NOABEPXKEHHBLIX PYCNOBOW

3p03MK pasmMbiBa HUXKHEN YacTu oTKoca

Kopobyatbie rabuoHs!

Matpackl 2.0x3.0m

# Y _Max YB
3:0 3-0
a%;
/4
[eoTekcTuUn ) 2.0 2.0 2.0
PucyHok A.4

A.1.4 KpenneHue 6eperoB n pycn pek, ManbiX BOAOTOKOB C 3aLUMTON OTKOCOB OT

CKINOHOBOW 3p03uKM pasmMbiBa

1.0 my
KopobuaTtbie rabnaHsl

L > 1.5:2A7 < Max ¥B

0.30—0.50M

MaTpace 2.0x3.0M
i |
f 7/,

leoTekctnn

3.0 ™ L

paamblea

PucyHok A.5

A.1.5 3awwmTa GeperoBbiX OTKOCOB MOABEPXKEHHbLIX PYCIOBOW 3PO3MMN pasMmbiBa HUXKHEN

yactn. HmxHAS oTMeTKka OCHOBaHUSA COOpPYXEeHUA NpUHNMaEeTCA U3 yCcrioBua 3alnTbl OAHA

BOPOHKM pa3mMbiBa «apTykoM» MaTtpacHo-TiopA4HOro rabmoHa B cootBeTcTBMM C 5.5.9 1

5.5.11, Bepx CTEeHbI JOMKEH COOTBETCTBOBATL 5.3.4.
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v Max ¥YB

KopobyaTble rabnoHsl

7 _HopmanbHbli ypoBeHb BoAbl

Matpacs 2.0x3.0m FeoTekcTunb

I

AZ

2

71

2.0 L
L » 1.5-2AZ

ﬂpeanonoraemaﬂ BOPOHKa
pasMeiBa

PucyHok A.6

A.1.6 3awwuta 6eperoBbix OTKOCOB OT OMNACHO BbICOKMX NaBOAKOBbLIX MPOLECCOB.

OEMUOBRA M3 MATRALER

- MARLC MPOBEHE BOOH

G, -
HOPM. YPOBEHE B0JH

PucyHok A.7

A.1.7 3awmTta 6GeperoBbiX OTKOCOB OTHOCUTENbHO HEOONbLLUOW KPYTU3HE OT OnacHoO

BbICOKMX MaBOAKOBbIX MpoueccoB. [abapuTHble pasmepbl rabvoHoB M Heobxoaunmble

pa3Mepbl KaMHA onpeaenAarnTcd B 3aBUCUMMOCTU OT CKOPOCTU NMOTOKa BOAbI.

18
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OBMMLOBIA 13 MATPALEE PEHD ™ -
8 COHETAHIN & HESCIBUIOH

LARIOP O ’ \
e

--------------------

Ty a.f_’"?“' """"" S
s

PucyHok A.8
A.1.8 YkpenneHust B BuAe NONepeYHbIX wriop Ans 3awmtbl 6epera, CHUXEHUS CKOPOCTU
NnoToKa, 3agepXaHus HaHOCOB M (POPMUPOBAHUA €CTECTBEHHOro naHawadra B pycne u

nonme.
A.2 [abuOHHbIe OBPaXXHO-MPOTUBOIPO3NOHHBLIE COOPYKEHNUSA

A.2.1 [abMOHHbIE KOHCTPYKLMN OBPaKHO-NPOTUBOIPO3MOHHbBIX COOPYXXEHUN: BLICTPOTOKOB,
Aamb6 oOBanoBaHWA; MHOMOCTYMEHYaTblX nNepenagoB MPUMEHSTCA Ha nnowagax
Bogocbopa go 8-10ra

A.2.2 [lepenaldbi nnn cmeHKu nadeHuss NCNonb3yT Ana cbpoca BoAbl B OBpar ¢ KPyTbiM
obpbisoMm. [Mpn nepenage BbICOT MeHee 3—5 M MPUMEHSIOT O4HOCTYNeHYaTble nepenagbl,
npw 6onbLUen BbICOTE MHOrOCTyneH4aTble.

A.2.3 YknoH notka ©ObicTpoToka pJomkeH coctaBnate 0,1...0,3 wn obecneunBartb
YCTOMYUBOCTb COOPYXXEHUS.

A.2.4 BepxHIOKO KPOMKY fnoTKa pekoMeHayeTca obycTpavBaTb OGepMOW C YKpenneHHbIMU
BOOOOTBOAHbIMW KaHaBaMW B COOTBETCTBUM C PUCYHKOM A.2 Onsi Nponycka W3NULLKOB
BOAbI.

A.2.5 KckyccTBeHHble pycna NOTKOB, BOAOCOPOCOB U KaHANoB MPOEKTUPYOT B OCHOBHOM
NPAMOYrofnbHOro, TpaneuenganbHOro M napabonnyeckoro cevyeHuss B COOTBETCTBUU C

pucyHkamm A.9 n A.10.
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opobuatsie rabuoHbl

PucyHok A.9

Martpact 2.0x 3.0 m

PucyHkn A.10

A.2.6 Tlpu 6onbWOM YKNOHe AHa oBpara 3a BOOAOCOPOCHBIM COOPYXEHUEM, B HWKHEN
YyacTu oBpara pekoMeHayeTcs YycTpavBaTb rabuoHHble 3arnpyObl U MepemMbidKu B

COOTBETCTBUM C pucyHKOoM A.11.
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B G HHWHETD ShEDA o 2m

é
;
é

Ll | P e
[ELi] IR T N T O B

! S.00
400

PucyHok A.11

A.2.8 beperoBble npuMmbIKaHUA 3anpyn AOSMKHbI Bpe3aTbCs B KOPEHHOM FPYHT OTKOCOB
oBpara Ha rnyouHy 6onee 4em Ha 2 M, NO4 OCHOBaHMEM YCTPanBaETCHA «IMNHAHBLIN 3aMOK,
rnybuHon 6onee 0,6 m.

A.2.9 TlpegnoytutenbHbIMW TpyHTaMu gHa wn GeperoB 6Ganksm no CTBOpPY 3anpygbl
ABNAOTCA MMUHUCTbIE, CYIMIMHUCTBIE N CyrnecyYaHble MOLLHOCTbIO He MeHee 1,5—2 wm.
A.2.1006ecneyeHne  BOAOHEMPOHMLAEMOCTM  FAaOUMOHHBIX  COOPYXEHWW  creayeTt
NpoM3BOAMTb C TMOMOLLbIO YKMaAKM MO HanopHoMmy pPOHTY M nog rabvoHamm
BOJOHENPOHMLUaeMon reomembpambl TonwmHon 1-1,5 MM 13 nonumepHon nneHku MNBX
wnu MNBJa.

A.2.11Tlpomueospo3uUOHHbIE npyobl -  OMCMOUHUKU  3aBepLiaroT KoMMnekc
rMMOPOTEXHUYECKUX  MEpPOrpuUATMA MO 3alimTe 3eMeNnb OT BOOHOM 3p03uMuM U OOSTKHBbI
obecneunBaTb OYMCTKY NMOBEPXHOCTHBLIX BOL, CTEKaloLWMUX C nosien OT NPOaYKTOB 3p03UN U
OTXO00B CESTIbCKOXO3SANCTBEHHbIX hepMm

A.2.14T1pOTMBOSPO3NOHHbIE NpPYyAbl HeobxoauMo ycTpamBaTb B YCTbSAX, MNOCpeauHe
KpynHbix oBparoB, B ©Oankax. EmMkocTb npyaoB pomkHa obecneuymBaTb 3agepkaHue

npoAyKTOB BbIHOCa B TEHEHNE HE MEHEE 2 - 3 ner.

_ MenkoBogHoe

CHpocHor

ﬁ%x OUn PUNLTRYIOLLMIA J,EmonnaTo

4 / martepuan i i /gnyjﬁqupanﬂa

/ R i WONNaTo
IQ'I’C'TQVIHVIK"\ f’ \\ﬂ\ - CopBeHr
| T / /
— ' ; /
—

—— _
L L S e T T
R R R R T

N RN R

i e TR T e
F_Mmmqnﬂawﬂ/

TR TR THK IAK T
FE FR R L T
/ \‘
/Twaponzonauws, /
I
Tl'eorekctnne /

!
Tegm / /
| QTEKCTANG, leoTekcTvn.,/

Cxema raBMoHHOIC 04MCTHOIO hMNLTRYIOLLErD COOPYXeHWa

PucyHok A.12
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A.3 TpeboBaHMsA K rabMOHHBIM COOPYXXEHUSIM CrEeLnanbHOro Ha3HayYeHus.

A.3.1 [onyckaeTca Ansi NpOTMBO3PO3NOHHLIX COOPYXeHur,  paboTawowmnx B cpene
BOAHOrO MoTOKa ABWXKYLLEro CO CKOpocTbio Bonee 5,5 m/c, a Takke B 30He OeNCTBUSA
nefoBbIX HarpysoK, OCYLWEeCTBNATb 3aluTy Hapy>XHOM MNOBEPXHOCTU rabuUoHOB Croem
HeapMMpOBaHHOIO MOHOMUTHOro 6eToHa, oTBevarowero TpebosaHusam OCT 10 309.
TonuwmHa HapyXHOro GEeTOHHOro MOKPbITUS AOomKHA ObiTb Gonee - 50 mm. BeToHHOe
NOKPbITUE AOIMKHO MMETb NPOAOSbHbIE U NOoNepeYdHble pa3rpy3oyHble KaHasbl wupnHon 50
MM, C LLarom He bonee 4 m.

A.3.2 [Insa ycnoBui ropHbIX pek AnameTp MPOBOSIOKA KPOMKM U CBA3KM rabMOHOB LOSMKEH
OblTb yBENUYEHbI 00 4 — 5 MM, B 060CHOBaHHbIX Cny4yasx 4OMycKaeTcsl OOMOMHUTENbHOE
ycurneHue nuueBon CTOPOHbI rabroHa apmaTypHOWM CETKOW C AMaMeTpOM NPOBOSIOKN 0

12 mm.

A.3.3 [onyckaeTtcd, npu ycTpouctBe B TabMOHHOM COOPYXEHUM UCKYCCTBEHHbIX
HepecTUNUW, pasnun4yHbiXx Nopog pbid, ycTaHoBKa Ha kopobyaTtbix rabuoHax Kpbiwek C
yBEeNUYEHHbIMU pasMepamMn g4eek CETKN.

A.3.4 B 3KCTpeHHbIX aBapUMHbIX Cry4yasx AOMYyCKaeTCA WCNoNb3oBaTb BO BPEMEHHbLIX
COOPYXEHUSIX rabMOHbl C HaMOSIHEHMEM CeTYaTblX KOHTEMHEPOB MecCYaHbliM FPYHTOM B

WHAMBMAYaNbHON CUHTETUYECKON ynakoBke (MeLUKax).
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3Ha4YeHns 4enCTBUTENbHbIX O0MyCKOB HOMUHArbHbIX pa3dmMepoB reoMeTpn4eCcknx

napamMmeTpoB KOHCTPYKUNA rabUMOHHbIX coopy>KeH|/||71

Tabnuuya B.1 B munnumeTtpax
Bug oTknoHeHus 3HauyeHne
o WNHTepBan
reomeTpuyeckoro | FeomeTtpuyeckmin aonycka
napameTpa napameTp HOMWHANBHOTO NNHENHOro
pa3mepa
pasmepa
500 » 1000 60,0 — 80,0
OTKnoHeHwue oT [OnuHa, wupnHa, » 4000 » 8000 80,0 — 100,0
NIMHENHOro BbICOTa, AMameTp » 8000 » 16000 | 100,0-120,0
pasmepa KOHCTPYKLNWN, » 16000 » 25000 | 120,0 -150,0
COOpPYXEHUS » 25000 » 40000 | 150,0 —200,0
» 40000 » 60000 | 200,0 — 300,0
OTKnoHeHune oT MpaMonNuMHeNnHoCTb » 1000 » 1600 16,0 — 24,0
NPSIMOSNIMHENHOCTN | peanbHOoro npoduns » 1600 » 2500 24,0 - 30,0
NOBEPXHOCTHN » 2500 » 4000 30,0 -40,0
KOHCTPYKLUN, » 4000 » 8000 40,0 - 50,0
COOpYXeHus B ntobom
ceyeHumn
OTKnoHeHwue oT [MNocKkoCTHOCTb » 1000 » 1600 10,0 - 24,0
NSTIOCKOCTHOCTH NOBEPXHOCTHU » 1600 » 2500 24,0 - 30,0
KOHCTPYKLNH, » 2500 » 4000 30,0 — 40,0
OTHOCUTESIBHO » 4000 » 8000 40,0 - 50,0
YCIOBHOW MMIOCKOCTH
OTKnoHeHwue oT [MepneHanKynsapHOCTb » 250 » 500 16,0 — 24,0
nepneHaukynsap CMeXHbIX noBepxHocTten | » 500 » 1000 24,0-30,0
HOCTU KOHCTPYKLNN. » 1000 » 1600 30,0 - 40,0
»1600 » 2500 40,0 - 50,0
» 2500 » 4000 50,0 — 60,0
OTKnoHeHune oT PasHocTb AnvH no 4000 110,0 -160,0
paBeHCTBa JunaroHanew » 4000 » 8000 160,0 —210,0
anaroHanemn KOHCTPYKLNN.
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V]IK T OKCTY
Knrouesbie ciioBa: ITPOBOJIOYHAA CCTKA I[BOﬁHOﬁ CKPYTKH, 3JICMCHTBI KPCILJICHUA,
3JIEMECHTHI ) KECTKOCTH, HpOBOHOKa CTAXKCK, O6B513KI/I, KpOMKI/I, Fa6HOHBI, HpOBOHOKa

C IMHKOBBIM IIOKPBITUCM.
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PA3PABOTAHO

'

Hupexrop ®I'VII CHI] "I"'ocakomenuoBon' E.I1. I'ycenkoB
HauanpHuk otaena ctaHaapTu3anuu N.I1. HoBunkas

['maBHBIN ciennanucT A.A. KopHeeB

I'eHepanbHbIil AUPEKTOP

00O «I'abuonsr Makkadeppu CHI».......... . J>kuanHaTTacuo
I'enepanbubiil nupextop OO0 «HIIO Dxonanamadt»............ O.K. KamanTapos
COTI'JTACOBAHO

PykoBoautens JlenmennoBoaxosa

Muncenpxo3a Poccun I'.I".T'ymtox

3amecTuTeNb pykoBoauTens JlenapraMeHTa HayKu U

TEXHUYECKOTo nporpecca Muncenbxo3a Poccun 10.A. Jlyxanun
PykoBoaurens JlenaprameHTa peryiupoBaHUs

IMPpOAOBOJBbCTBCHHBIX PHIHKOB KM Ka4CCTBA

npoaykunu Musncensxo3a Poccun. I1.C. BuHTOBKHH
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