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1 ICNONHUTENU - AO UHUUNpom3ganuit, dIeY BHUM FOYC (oLU), AO BHUMMU

2 BHECEH TexHW4YyecKnm KomuTeTom no ctaHgapTtusaumm TK 465 "Ctpoutensctso”

3 NOArOTOBNIEH K yTBepxaeHWo [lenapTaMeHTOM TpafoCTPOUTENbHON AeATE/IbHOCTU WU
apXuUTeKTYpbl MUHUCTEPCTBA CTPOUTENBLCTBA W HUAMLLHO-KOMMYHaNbHOTO X03AicTBa Poccuitckoit
depepauynn (MuHcTpoii Poccum)

4 YTBEPXOEH npukazom MuWHUCTEPCTBA CTPOUTENLCTBA M HKUANLLHO-KOMMYHA/IbHOFO X03ACTBa
Poccuiickoit depepaumm ot 16 aexkabps 2016 r. N 971/np v sBeaeH B aeictene ¢ 17 uioHa 2017 r.

5. 3APETNCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PETry/IMPOBAHUIO W
meTponoruun (PocctaHaapTt). NepecmoTp CM 93.13330.2011 "CHuN 2.01.54-84 3alumnTHbIE COOPYKEHUN
rpa*kAaHCKon 060pPOHbI B MOA3EMHbIX FOPHbIX BbipaboTKax"

B cnyyae nepecmoTpa (3ameHbl) MAM OTMEHbl HACTOALLErO CBOAA MPaBW/ COOTBETCTBYHOLLEE
yBegomneHve byaetr onybaMKoBaHO B ycCTaHOBAEHHOM mnopsgke. CooTBeTcTByloWan MHbopmaLms,
yBeAOMNEHMNE U TEKCTbl Pa3MEeLLAloTCA TakKe B MHPOPMaUMOHHOM cucTeme o6LLEro Noib3oBaHMA - Ha
oduumanbHom caliTe paspabotumKka (MuHcTpoli Poccum) B cet MHTepHeT

BeeneHune

HacToAlwmin HOPMATUBHBIV LOKYMEHT ABNAETCA aKTyanM3MpoBaHHOW pegakumei CHulM 2.01.54-84
"3alUTHbIE COOPYHKEHUA FPaXKAAHCKOM 060POHbI B NOA3EMHbIX TOPHbIX BbipaboTKax". OcHoBaHMeM ans
pa3paboTKM HOPMaTUBHOTO AOKYMeHTA siBaseTcs PenepasibHbil 3akoH oT 30 aekabpsa 2009 r. N 384-d3
"TexHn4yecknin pernameHT o 6e30MacHOCTM 34aHUI U coopyeHui", PegepanbHbll 3aKOH OT 22 UIONSA
2008 r. N 123-93 "TexHn4ecKuit pernameHT o TpeboBaHUAX NoXKapHOM besonacHocTn".

AKTyanM3auma BbiNOJHEHA aBTOPCKMM Konnektnsom: AO "UHUWMpomsgaHnin' (a-p TexH. Hayk,
npod. B.B. MpaHeB; MHX. K.B. ABaeeBs; K. H.M. baeBa, uHx. [.B. Kanko); ®rey BHUU ro4ycC (dU) (a-p
TexH. Hayk, npod. .M. TOHKMX, KaHA. TexH. HayK WU.B. CocyHoB, KaHAa. TexH. Hayk O.A. Cumakos, H.H.
Mocoxos); AO BHUMMU (a-p TexH. Hayk, npod. M.A. PoseHbaym, KaHA. TexH. Hayk B.M. Kpyrnnkos, MHX.



O.H. JemexuH).
1. O6nacTb NpUMeEHeHUn

HactoAawmin cBog, nNpaBua  pacnpocTpaHaeTcd Ha NPOEKTUPOBaHME BHOBb CTPOAWMXCA W
PEKOHCTPYMPYEMbIX 3aLUMTHBIX COOPYMKEHWI paxKkAaHCKOW OBOpPOHbI, PasMeLLaemblX B MNOA3EMHbIX
FOpHbIX BbIpabOoTKax, BKAOYANA 30HbI BEYHOM MepP3/10ThI.

2. HopmaTtuBHble CCbI/IKM

B HacToALeMm cBoge NpaBua UCMNOAb30BaHbl HOPMATUBHbIE CCbIJIKM Ha Cieaytolme AOKYMEHTbI:

CMN 88.13330.2014 "CHuM 11-11-77* 3aWnTHbIE COOPYMKEHMA FPaKLAHCKOM 060POHbI"

CM91.13330.2012 "CHw 11-94-80 Noa3emHble ropHble BbipaboTkn"

CM 165.1325800.2014 "CHw1IM 2.01.51-90 NH»KeHepPHO-TEXHMUYECKME MEPONPUATUS MO rpakaaHCKoOM
obopoHe"

MpumeyaHue - MpuM NOMb30BAaHMM HACTOALLMM CBOLOM NPaBWI LLeNecoobpasHo NpoBepuTb
OeNCTBME CCbIIOYHbIX AOKYMEHTOB B MHPOPMALMOHHOM cucTeme ob6uero nosib30BaHMA - Ha
odpuumanbHom canTe deaepanbHOro opraHa UCNOJHUTENbHON BAacTM B chepe CTaHAAPTU3aLUUKU B CETU
NHTEepHET MK no exerogHomy MHGOPMaALMOHHOMY YKasaTento "HauMoHanbHble CTaHAAPTbI", KOTOPBbIN
onyb6/MKOBAH MO COCTOAHWMIO Ha 1 AHBapsA TeKywero roda, M MO BbIMYCKAaM eXeMecAYHOro
MHPOPMALMOHHOTO YKasaTena "HaumoHanbHble cTaHAapTbl" 33 TeRyWMi rog,. Eciv 3ameHeH cCblI0YHbIA
OOKYMEHT, Ha KOTOPbI faHa HeAAaTUPOBAHHAA CCbINKA, TO PEKOMEHAYETCA UCMNO/1Ib30BATb AENCTBYIOLLYIO
BEPCUIO 3TOr0 AOKYMEHTA C YY4ETOM BCEX BHECEHHbIX B AAHHYIO BEPCUIO M3MeHeHWi. Ecim 3ameHeH
CCbIJIOYHbIA OOKYMEHT, Ha KOTOPbIA AaHa AaTMPOBaAHHAA CCblKA, TO PEKOMEHAYEeTCs MCMONb30BaTb
BEPCUIO 3TOr0 [OKYMEHTA C YKasaHHbIM Bbllle FOAOM YTBeprKAaeHusa (npuHatua). Ecam nocne
YTBEPXKAEHMA HACTOALLEN0 CBOAA MPaBMA B CCbIIOYHbIMA LOKYMEHT, Ha KOTOPbIM faHa AaTMPOBaHHaA
CCbINIKA, BHECEHO U3MEHEHME, 3aTparMBatoLLee NoMoXKEHUE, Ha KOTOPOE faHa CCblJIKa, TO 3TO NOJIOKEHUE
pekoMeHAyeTCs NPUMEHATb 6e3 yyeTa AaHHOro U3MmeHeHua. Ecan ccblnoYvHbI LOKYMEHT OTMeHeH 6e3
3aMeHbl, TO MOJIOXKEHWE, B KOTOPOM aHa CCblJIKa Ha Hero, peKomeHAayeTca MPUMEHATb B YacTu, He
3aTparvBatolei 3Ty ccoliky. CBeaeHMAa O AeNCTBMM CBOLOB MpaBua LenecoobpasHo NpoBepuUTb B
depepanbHom MHGOPMaLMOHHOM OHAE CTAHLAPTOB.

3. TepmuHbl U onpegeneHns

B HactoAwem cBoae npaBui MPUMEHEHbl Ccaefylolne TEepMUHbl C  COOTBETCTBYHOLLMMMU
onpeaeneHUAMu:

3.1 Bo3gencTBuA: Harpysku, M3MeHeHWs TemnepaTypHO-B/IAaXKHOCTHOIO peXMma, BAUAHMA Ha
3alWMTHOE COOPYKEHME OKpYKatoLWwen cpeabl, 0CagKa OCHOBAHWUIN, U3MEHEHUE CBOMCTB MaTepunanos BO
BpemeHn n apyrue sdpdeKTbl, Bbi3blBalOWME U3MEHEHWE HaNpAXKeHHO-AedOPMMPOBAHHOTO COCTOAHMA
CTPOUTENBbHbIX KOHCTPYKLUMA.

MpumeyaHme - Mpn NpoBefeHUM pacyeToB Ha AMHAMMUYECKMe BO3AENCTBMA AOMNYyCKAeTCcA 3a4aBaTb
MX KaK 9KBMBANEHTHO-CTaTUYECKME Harpy3Ku.

3.2 BbipaboTKa OKONOCTBO/IbHOIO ABopa: COBOKYNHOCTb BbIPabOTOK, CAYMKALLMX AN1A COeAUHEHUS
waxTHoro(bix) cTBO/1a(0OB) CO BCEMM OCTa/IbHbIMW BbIPabOTKAaMM LIAXTbl U pPasMeLLeHMA HEeKOTOpPbIX
o6 LLeLwaxTHbIX NPOM3BOACTBEHHbIX CYKO.

3.3 ranepesn: CoopyeHne NN KOHCTPYKLUUA, NpeaHa3HAYeHHble A1A IKCNAyaTauum TPAHCNOPTHbIX
LenoYyeKk 1 Ncnosb3yemblie B 406bIBalOLWLEN, META/I/TYPTUYECKOM MPOMBbILLIEHHOCTU U B Pa3/INYHbIX APYrvX
obnacrax.

3.4 rnyxaa nepemblyKka: BeHTUNAUMOHHOE coOpy)XeHue, npegHasHadYeHHoe A/1a NOJIHOro
NnpeKpallLeHnsa ABUKEHUA BO3AyXa, /IOAEN U TpaHCNopTa No BbipaboTKam.

3.5 rpaxaaHckas obopoHa: Cuctema MeponpuaATUI MO MOAroTOBKE K 3alluTe M Mo 3awmTte
HacefieHns,, MaTepuanbHbIX U KyAbTYpPHbIX LEHHOCTEW Ha TeppuTopum Poccuitckon Pegepaummn ot
onacHOCTeN, BO3HMKAKOLWMX NPU BOEHHbIX KOHO/IMKTaxX UK BCIeACTBME 3TUX KOHDMKTOB, a TakXkKe npu



Yype3BblYalHbIX CUTYaLMAX MPUPOLHOIO U TEXHOTEHHOMO XapaKTepa.

3.6 3alUTHOE COOpPY)KEHUE TrpaxKaaHCKoOW o060poHbl; 3CrFO: CrneunanbHOE COOPYMKEHME,
npeaHa3HavyeHHOe A/A 3aWMTbl HacesneHWA, IMYHOTO COCTaBa CUA TPaXKOAHCKOM O0BOpOHbI, a TaKxkKe
TEXHUKWN U UMYLLLECTBA MPaXKAaHCKOM 060pOHbI OT BO3AENCTBUA CPeACTB HAaMageHNA NPOTUBHUMKA.

3.7 3awWwmTa HaceneHmA B Ype3Bbl4anHbIX cUTyauunsax: COBOKYMHOCTb B3aMMOYBA3aHHbIX MO BPEMEHM,
pecypcam M MecTy nposegeHua meponpuatuii PCYC, HanpaBneHHbIX Ha MpenoTBpalleHue WK
npeaesibHOe CHUMKEHME NOTepPb HAaCeNEHUA M YTpo3bl €10 }KU3HU N 340POBbI0 OT Nopa)Katowmx GpakTopos
M BO3AENCTBUA UCTOYHMKOB Ype3BbI4aMHOM CUTYALLUN.

3.8 kamepa: FopHas BbIpaboTKa, MMeOLWAA NPU CPABHUTENbHO BONbLUMX NMOMEepPeYHbIX pasmepax
Hebo/blUylO AAMHY WM NpeAHasHayeHHasa Ana pasmelweHus obopypoBaHMa (HacocHaa Kamepa,
BEHTUNATOPHasA, nebeaoyHas, TpaHchopmaTopHasa U T.4.).

3.9 kBepwnar: Fopu3oHTaNbHAA WM HaKNOHHAA (pexe) noA3emHas ropHas BblpaboTKa, He
MMerLWwan HenocpencTBEHHOIO BbIXOZa Ha MOBEPXHOCTb, MPOBEAEHHAsA MO BMELLAOWMM Nopoaam
BKPECT NPOCTUPAHMA MECTOPOXKAEHNA U UCNONb3YEeMAA ANA TPAHCNOPTa, BEHTUAALNK, NepeaBUKeHUA
noaein, BOAOOT/IBA, MPOKIAAKN INEKTPUYECKUX Kabenein n ANHNIN cBA3M.

3.10 mexkayKamepHbli UeanK: YacTb nnacta Nose3HOro WUCKOMAaemoro, He M3BJEYEHHOro WM
BPEMEHHO He M3B/JIEKaeMOro B npouecce pa3paboTKM MeCTOPOXKAEHMA W NpeAHa3HAYeHHOro AnA
obecnevyeHns yCTOMYMBOCTU NOPOS, KPOBAN B OYMCTHOM MPOCTPAHCTBE Kamep.

3.11 HaKNOHHbIN WaxTHbIK cTBON: [loA3eMHas KanuTasbHasa ropHas BbipaboTKka, Mmetowas
HenocpeACTBEHHbIN BbIXOZ HA 3eMHYIO MOBEPXHOCTb, NPOMAEHHAA HAKNOHHO.

3.12 oKoNocTBONbHbIN ABOP: COBOKYNHOCTb BbIPabOTOK, CAYKALWMX ANA COEAMHEHUA LAXTHOTO(bIX)
CTBO/1a(0B) CO BCEMWM OCTa/IbHbIMW BbIPabOTKAMM LWaXTbl U pPasMeLLEHUA HEKOTOPbLIX OOLWEeWaxXTHbIX
NPOU3BOACTBEHHbIX CAYKO (BOAOOTNMBA, 3/EKTPONOACTAHUMM, 3/EKTPOBO3HOMO raparka, CKnaga
NPOTUBOMNOXKAPHOIO MHBEHTAPA U T.4.).

3.13 nepembiyka: MonepeyHasn cNaoOWHaA CTeHA, U30MPYIOLLAA YaCTb BbIPaBOTKM OT MPOHMKAHUSA B
Hee BO3/4yXa, ra3os, OrHA UK BOAbI B C/lyYae aBapuu, noxapa v T.n.

3.14 noaxofHas BblpaboTKa: BbipaboTKM, NogxoaAaLLmMe K 3alMTHbIM, B TOM YAC/IE U LUTONbHA.

3.15 noTtono4nHa: BepxHAA YacTb NaacTa UM 3aneXn None3Horo MCKoNaemoro, He BbIHMUMaemas B
npouecce O4MCTHbIX paborT.

3.16 cTBON: BepTuKanbHan KanuTasbHan ropHasa BblpaboTKa, MetoLLas HENOCPEeACTBEHHbIM BbIXOL,
Ha 3eMHYI0 MOBEPXHOCTb M NpeaHa3HavyeHHas gnsa 06cnyKmMBaHMA NoA3eMHbIX TOPHbIX PaborT.

3.17 TamnoHax: MNMpouecc UCKYCCTBEHHOTO 3anOHEHUA TPELLUH, NMYCTOT U MOP B FOPHbIX NOpoAax
TaMMOHAXKHbIM PACTBOPOM (LLEMEHTHbIM, XMMWYECKMM W AP.) C LEeNblo MOBbIWEHUA UX MPOYHOCTH,
YCTOMYMBOCTU N YMEHbLUEHWUA BOLAO- U FA30MPOHULLAEMOCTH.

3.18 yb6exuuie rpaxkagaHcko ob6opoHbl; yberkuuie MO: 3alWMTHOE COOPYXKEHUE rparKAaaHCKoM
060pOoHbI, NpeaHa3Ha4YeHHOe A[AA 3aWMTbl YKPbIBaeMblX B TeYeHME HOPMATUBHOFO BPEMEHM OT
pacyeTHOro BO3AEeNCTBMA NopaXKatowmx GakTopos ALEPHOIO M XMMUYECKOTO OPYXKUA N 0ObIYHBIX CPEACTB
nopa)keHus, bakTepuasbHbIXx (BMONOrMYECKMX) CPEACTB M MOPaKaloWMX KOHUEHTPaAUMI aBapuitHO
XMMWYECKM ONACHbIX BELLECTB, BO3HMKAIOLWLMX NPY aBapumn Ha NOTEHLMANbHO OMNACHbIX 0OBbEKTAX, a TaKXKe
OT BbICOKMX TeMnepaTyp U NPOAYKTOB ropeHua npu noxapax.

3.19 waxTHble (pygHUYHbIE, KapbepHble) Boabl: Moa3eMHble BOAbI, MOCTYNAOLLME U3 MOP U TPELLMH
FOPHbIX NOPOA, AW U3 APEHAXKHbIX YCTPOICTB B BbIPabOTKM M OKasblBatoLME TO MUAWN MHOE BUAHWE Ha
NpoLLeCcc BCKPbITUA U IKCNyaTaLUM MeCTOPOKAEHMA.

MpumeyaHue - K WaxTHbIM BOAAM OTHOCATCA U NOBEPXHOCTHbIE BOAbI, MPOHUKAOLWME B BbIPAaOOTKM
yepes TpeLyMHbl, BOPOHKM U KaHabl B NOPOAAX, @ TaKKe Yepes yCTbA roOpHbIX BbIPaboToK.

3.20 wTpek: FopM30OHTaNbHAA NoA3eMHan ropHas BblpaboTKa, NpoBeAeHHasa MO MPOCTUMPAHULD
HAK/MIOHHO 3a/eraroLLero MecTopoXAeHMAa Wan B NOOOM HaMpaBNeHUMM NpPU FOPM3OHTA/IbHOM €ro
3aneraHum.

3.21 wrtonbHA: TopHas BblpaboTKa, nNpoBeAeHHasd K MECTOPOXKAEHUIO C MNOBEPXHOCTU
FTOPU3OHTAZIbHO WAM CO 3HAYUTE/IbHbIM MNOLBEMOM, MMEKLada HenocpencTBEHHbIN BbIXoh, Ha
NMOBEPXHOCTb, NpeAHa3HauYeHHasa aaa o6CcnyKMBAHWMA NOA3EMHbIX TOPHbIX PaboT.

3.22 wypd (cTonb): BepTMKanbHas, pexe HaKAOHHaA, ropHas BbipaboTKa HeBONbLIOro cevyeHus,
npoBeaeHHasn Cc MOBEPXHOCTH.



4, Obwme NonoKeHun

4.1 Mpw NPOEKTUPOBAHMM 3aLMUTHbBIX COOPYKEHUIN rParkaAaHCKON 060POHbI B NOA3EMHbIX TOPHbIX
BblpaboTKax, B TOM YMC/le Ha BHOBb CTPOALMXCA M PEKOHCTPYyMpyembiX ob6beKTax, obA3aTenbHbIMU
NCXOAHbIMW AAHHbIMM AN NPOEKTUPOBAHMA ABNAIOTCA: "AKT 3aMepoB NapamMeTpoB eCTECTBEHHOM TATU U
rasoBoro CoCTaBa BO34yxa B BblpaboTkax B fieTHee W 3umHee BpemAa roga" u "Martepuansl
npeaBapuUTeNbHOro TexHuyeckoro obcnesoBaHus npucnocobasembix BbIPpabOTOK M BbIXOAOB Ha
NMoBepPxXHOCTL".

MpumeyaHne - 3alMTHbIE COOPYXKEHUA TpaskAaHCKOM 0BOpPOHblI B AasbHellemM WMEHYHTCA
"3alWKUTHbIE COOpYXKeHMA", noa3eMHble ropHble BbipaboTKM - "BbipaboTkK".

4.2 3alunTHbIe CoOpYKeHUs (ybexulLa, NpoTMBOPaAMaALMOHHbIE YKPbITUA U YKPbITUA) B BbipaboTKax
npeaHasHayeHbl 4714 3alWNUTbl B BOEHHOE BPeMsa M Npu YpesBblvaliHbix cuTyaumax [1], [3], [6] B mupHoe
Bpemsa pabOTHMKOB OpraHM3aumit No A0Oblde MOME3HbIX MCKoNaembix, paboTarowmx B HanbosbLUytO
CMeHY 1 HaceneHua (aanee - yKpbiBaemblx).

YncneHHocTb paboOTHUKOB OpraHM3auMin no Aobblde MonesHbIX MCcKonaembix, paboTatowmx B
HanbO/bLLYIO CMEHY, N HaceneHumna onpeaennerca 3a4aHMem Ha NPoeKTUpoBaHue.

3alUNTHbIE COOPYXKEHWS He [OJIKHbl HapyliaTb MPOWM3BOACTBEHHYIO AeATeNbHOCTb O06bekTa B
MUpPHOE BpeMs.

Buapl BO3AENCTBUIA Ha 3aLlUMTHbIE COOpYXeHuAa npueegeHbl B CM 88.13330.

4.3 HeobxoaMmoe KONMYECTBO 3aLUUTHbLIX COOPYKEHUI B cucTeme BblpaboTOK ob6beKTa cnepdyet
npeaycMmaTpmBatb C YYETOM TFOPHO-TEXHUYECKUX YCI0BUA BbipabOTOK M MpebbiBaHMA pacyeTHoro
KOJINYECTBA YKPbIBAEMbIX.

4.4 3alWUTHbIE COOPY)KEHMA cnegyeT pasmellaTb B MPOTAXMKEHHbIX BbipaboTKax (KBeplunarax,
LUTPEKaX, WTOJIbHAX, HAKNOHHbIX CTBOJ1aX, BbIpabOTKax OKONOCTBO/IbHbIX ABOPOB).

Ha npeanpuatnax no gobblue CTPOUTENbHbIX MaTePManoB, KAMEHHOW M KanuiHOW cosiel nog
3alMTHbIE  COOPY)KEHMA  [OMYyCKaeTcA WCMo/ib30BaTb TaKXe YCTOMYMBbIE Kamepbl. BbicoTa
npucnocabameaembix 410 3TON eI Kamep C He3aKpeneHHbIMM NOTO/I04MHAMM A0NKHa ObITb He 6onee
6 m.

MuHUManbHble pasmepbl BbiPabOTOK, MCMO/b3yeMbIX A1 PAa3MELLEHUA YKPbIBa€MbIX, LOXKHbI
6bITb MO BbiCOTE 1,8 M M MO WNPUHE - 2 M, YTO/1 HAaK/IOHa - He bonee 18°,

4.5 lMop, 3alWMTHbBIE COOPYXKEHMA caeayeT npucrnocabsimeaTth, Kak NpaBuio, BbiIpaboTKK, KOTopble B
YCNOBUAX €CTEeCTBEHHOMW BEHTUAAUMM MPOBETPUBAIOTCA CBEXMM BO3AYXOM MNPU  HEU3IMEHHOM
HanpaBAeHUWN eCTeCTBEHHOM TATU B Te4eHUe roaa.

Ona pasmelieHma yKpbiBaeMbix He06X04MMO UCNO/1b30BaTb BbIPpaboTKM C TemnepaTypoin Bo3ayxa
BHYTPU NPU HOPManbHOW (NPOMbILLIIEHHOW) BEHTUAALMM He Bbilwe 27 °C.

4.6 Mpucnocabnaneaemble Mo 3alLMUTHbIE COOPYHKEHUA BbIPabOTKMN 1 NYTU 3BaKyaLMKN YKPbIBAEMbIX
Ha NOBEPXHOCTb He AOJIKHbl NOoABepPraTbCA 3aTOMAEHUIO LAXTHbIMU U MOBEPXHOCTHbIMW BOAAMMU U
3ara3soBaHHOCTbIO BPeAHbIMM razaMm He NPUroAHbIMU ANA AbIXaHWUA B KOHUEHTPAUMAX BAUIKUX MU
BbllLe NpeAenbHO A0MNYCTUMbIX HOPM B TEYUEHUE YCTAaHOBJ/IEHHOIO CPOKA UCMNO/Ib30BaHMA 3TUX BblpaboToK
(BpegHble rasbl NnepeyncieHbl B NpuaoKeHun U).

4.7 3alnTHbIE COOPYHKEHUA AOMKHbI ObITb CBA3aHbI NOAXOAHLIMW BbIPabOTKaMKN HE MeHee YeMm C
OBYMSA BbIXO4aMW HA NOBEPXHOCTb.

Mpn NPOEKTUPOBaAHUM YBEXKULL C YYETOM PACMOJIOKEHMA BbIXOAOB Ha NOBEPXHOCTb, cornacHo Crl
88.13330, oaAnH 13 BbIXOA0B A40/KeH bbiTb 060pyA0BaH KaK aBapUMHBbIN.

MpoTMBOPAANALMOHHbIE YKPLITUA U YKPbITUA O0MYCKaeTcs pasMelaTb B BbipaboOTKax C OAHUM
BbIXO4OM Ha MNOBEPXHOCTb MPW ycnoBuM obecneyeHUs 3aWMTHOMO COOPYNKEHUA BEHTUAALMEN C
MeXaHMYeCKUM NobyKaeHnem.

4.8 CocTaB M pacyeTHas YMC/IEHHOCTb YKPbIBAEMbIX ONPeAenatoTCA B 3343aHUN HA NPOEKTUPOBAHUE
3aLMTHbBIX COOPYKEHWUI, B TOM YMCE U 1A YKPLITUI, C Y4ETOM KOHKPETHbIX YC/1I0BUI cOopa YKpbIBAaeMbIX
B NnpucnocabivBaembix BbipaboTKax.

4.9 B 3aWMTHbIX COOPYXKEHUAX creayeT npeaycMaTpuBaTb 3alUUTY YKPbIBAEeMbIX, B TOM 4uC/iE,
pabounx u cayxKauwmx, paboTalowmx Ha NOBEPXHOCTM NPU HAIMUYMM LUTOJIEH M CTBOJIOB C YI/IOM HaK/IOHa



He 6onee 30°.

B HeobXxoaMMbIX CAyHasnX C y4eTom pagmyca cbopa yKpbiBaemblx, paboTaroWmMx Ha MOBEPXHOCTH, B
NOAXOAHbIX K YOEXMLWAM LITONbHAX M HAKNOHHbIX CTBOMAX HEOOXO4MMO NPeayCMaTPMUBATL YCTPOMCTBO
OTAENEHHbIX OT y6eXKuLL, 3alMLLeHHbIX BXo40B B cooTBeTcTBUM ¢ CIM 88.13330.

4.10 Mpu cooTBeTcTBYtOWEM OOOCHOBAaHUM ANA CMNYCKA YKPbIBAEMbIX C MNOBEPXHOCTU B
npucnocabnneaemble Mog 3alUUTHbIE COOPYKEHWs BbIpabOTKM MOryT OblTb  MCMONbL30BaAHbI
060pyA0BaHHbIE NECTHUYHBIM OTAENEHNEM CTBOAbI (LWYPdbI) C yrA1om HaknoHa 6onee 30° npu ux rnybuHe
(8nmnHe cnycka), Kak npaBuno, He 6onee 100 m.

B npoektax ybexuw, B 3TOM cC/aydyae Heobxoaumo npesycMaTpmBaTb CTPOUTENLCTBO Ha
NOBEPXHOCTM 3aLMLLEHHOIO COOPYKEHMA - HAKOMUTENA YKPbIBAEMbIX B COOTBETCTBUM C TpeboBaHUAMMU
5.11.

LlenecoobpasHoOCTb NPOEKTUPOBAHUSA yHeKMLLLa C HAaKoNUTeNem A1 3aLWMTbl PaboUMX U CAYMKALLUX
nog3emMHoM CcMeHbl M paboTalowmx Ha MNOBEPXHOCTU HAANEXKMT oOnpeaensTb B pesysbraTte
COOTBETCTBYIOLLEIO0 CPaBHEHMA 3TOr0 BapWAHTA C BApPWAHTOM, MpPeaycCMaTpMBalOWMM CTPOUTENIbCTBO
ybexu, B BbIpaboTKax M HAa MOBEPXHOCTU AJ1A 3aLlMTbl TEX Ke Paboumnx 1 cay»Kalmx.

4.11 Pagmnyc u Bpems cbopa yKpbIBaembiXx B 3aLUUTHbIX COOPYMKEHUAX TpebyeTca npuHMMaTbL
cornacHo CIM 165.1325800, anna yKpbitnia - no Cr 88.13330.

4.12 MNponycKHyt cnocobHOCTb NOAXOAHbIX BbIPaboTOK Ha 1 M WKMPUHBLI 060pyA0BaHHOIO ANA
nepeasuKeHUA Nloaei npoxoda cieayeT NpMHUMMaTh pasHoi: 80 yen./MUH gna BblipaboTOK C YKAOHOM
80 7°, 60 - cebiwe 7° go 15° 1 40 yen./muH ana BbipaboToK C YKNOHOM cBbiwe 15° ao 30°.

Ncnonb3oBaHMe MeXaHM3MPOBAHHOIO MoAbeMa AOMYCKAETCA TOIbKO B MPOTMBOPAANALIMOHHbBIX
YKPbITUAX Ha 06BEKTAX C YCTOMUYMBBIM 3/1IEKTPOCHABKEHNEM B BOEHHOE BPEMS.

4.13 CpoKkuM nepeBoga npucrnocabamBaemblx BbIPpabOTOK Ha PEKMM 3aLLUTHOIO COOPYKEHUA U
pacyeTHY0 NpPOAOMKUTENBHOCTE NPEObIBAHMA YKPbIBAEMbIX B 3aLUUTHbIX COOPYXKEHUAX HEobXxoaMMO
NPUHMMATb B COOTBETCTBUU C TpebosaHmamu CIM 88.13330 n CM 165.1325800.

5. 06bEMHO-NNAHUPOBOYHbIE U KOHCTPYKTUBHbIE PELIEeHUA

5.1 B 3alUTHbIX COOPYKEHUAX HEobXxoAMMO NpeAyCMaTPMBATb NAOLWAAW LA Pa3MELLEeHUA
€MKOCTeN XpaHeHMA MUTbEBOM BOAbl, CKAaga MNPOLOBOALCTBUA, 06OPYA0BaHMA CaHMTApHbIX Y3108,
MeANUMHCKUX MYHKTOB (CaHMTapHbIX NocToB). B cnyyasax yKasaHHbix B CM 88.13330 1 CM 165.1325800
HeobxogMMO npeaycmaTpuBaTb NAOWAAM A8 PasMeLleHUs MyHKTa YhnpaB/ieHMA 0ObekTa,
BEHTUAALMOHHOIO 060pya0BaHMA U 3aLWMLLEHHOTO aBTOHOMHOIO UCTOYHUKA 3/1EKTPOCHabKEeHMUA.

CocTtaB NnomeLLeHNI ANna yKPbITUIA NpUHMMaTL cornacHo CM 88.13330.

5.2 Hopmbl nnowaam BbipaboTKM ANA pasMeLLLEHNA YKPbIBAEMbIX CeayeT NPUHUMATbL PaBHON: AaA
aetein o 11 net, KOPMALLUX U BepeMEHHbIX KEHLLMH, NpecTapesbiX U ManoMOBUAbHbIX TPYNn HaceneHusa
-1 Mm% Ha 1 Yyen., ANnA ocTanbHbIX YKpbiBaeMbix - 0,6 M% Ha 1 yen. Mnowaab BCnOMoraTenbHbIX MOMELLLEHM
onpeaenatb B cootsetcTaum ¢ Cl 88.13330.

B 30Hax BeYHOI Mep3noTbl MecTa ANA PasMELLEHMA YKPbIBAeMbIX AO/KHbI OTCTOATb OT CTEHOK
BbIPabOTOK He MeHee Yem Ha 0,7 M (Npu cOOTBETCTBYIOLEN NAaPO- U TENJION30NALUNN CTEHOK BbIPaboTOK).

Yncno mecT ana nexaHua AoNKHO coctaBnaTb 30% BMeCTUMOCTU COOPYKEHUA.

MecTa gia cMAEeHMA U NeaHusa Heobxoammo obopyaoBaTb B COOTBETCTBUN € TpeboBaHusmM CIl
88.13330.

B ybexxuiwax HopMbl pasmMelLeHUsa yKpbiBaemMblx TpebyeTca NpoBepaTb NO TEN/0BbIM YCNOBUAM
cornacHo Tabauue 5.1.

Tabnnua 5.1
TemnepaTtypa Bo3ayxa B npucnocabansaemoi MuHMMaNbHaA Naolaab BHyTPEeHHe
BblpaboTKe B NeTHee BpemA roga npu HOPManbHOM NOBEPXHOCTM BbIPaboTKM B pacyeTe Ha

(npombllneHHOM) BEHTUAAUMMU t5, °C O/IHOTO YKPbIBaeMOro, m?

He 6onee 21 1,5




Cs.21 1025 2,0

Cs. 25 po 27 2,5

MpumeuyaHue - TemnepaTtypa Bo3ayxa t; B NMPOMAEHHbIX BblpaboTKax 3amepseTcA B HaTypHbIX
YCN0BUAX, B MPOEKTUPYEMbIX ONPEAenseTca pacieTom.

5.3 B ybexuuax Ha obbeKTax, NoABEPHKEHHbIX ONAaCHOMY BO3AENCTBUIO aBaPUMHO XMMUYECKU
onacHbix Belects (AXOB), a TaK)Ke 3ara3oBaHHOCTUN OKUCbIO Yr1epoa U YrIeKUC/IbIM ra3om Npu nokapax
Ha MOBEPXHOCTU, BHYTPEHHUI 0b6bem npucnocabnnBaemblix BblpabOTOK AO/MKeEH ObITb onpeaeneH u3
pacyeta 5 m> Ha O4HOrO YKpbIBaemMoro. B aTom cayuyae BHYTPeHHUI 06beM Ka4oi NpuMMbIKatowWwen K
y6exuLy BbipaboTku (M3), B KOTOPYIO BO34YX NOA, AeNCTBUEM eCTECTBEHHO TATM BbITeKaeT 13 ybexuLLa,
00 6AnKalwero y3na BEHTUAALUMOHHOMN CETU A0XKeH ObITb paBHbIM HE MeHee

800m,
—, (5.1)

rae mp, Mg - YUC/I0 NPUMbIKAOWMX K yOerully BblpaboTOK, COOTBETCTBEHHO C MOCTyMNalolen B
yberuie 1 BbITEKAIOLWWEN U3 HEro CTpyel Bo3ayXa Npu ecTECTBEHHOM BEHTUAALMN.

OXuaaemyto M AONYCTUMYKD KOHUEHTPauuM OKUCU yrnepoga W YrAeKUCNoro rasa B palioHe
BO3yXOMNoAalolWmMX CTBOJMIOB M LUTONIEH CneAyeT OnNpefensATb B COOTBETCTBMM C TpeboBaHuaAmu Cll
88.13330.

5.4 BbipaboTKM, NpeagHa3Hayaemble ANA NepenBUMKeHUA YKPbIBaeMbIX MELKOM, AO0MKHbI 6biTb
obopypoBaHbl: Npu yrnax HaknoHa oT 7° go 15° - nepunamu, cebiwe 15° go 30° - cxoAHAMM CO
CTyneHbKamu 1 nepmaamu, ceoiwe 30° go 45° - necTHULAMM C Nepuiamu, cebiwe 45° - NeCTHUYHbIMU
OTAEeNEeHUAMMN.

5.5 Mnaowaap cknaga npoaoBoObCTBUA CAeayeT NPUHMMATb B COOTBETCTBUM ¢ TpeboBaHuamu CIl
88.13330.

5.6 CaHuTapHble y3/1bl HEOHXOAUMO NPOEKTUPOBATL B COOTBETCTBUM C TpeboBaHmnsamu CIM 88.13330,
HO He MeHee 04HOro NpPubopa Ha CaHUTapPHbIN y3en.

PasmelueHWe caHUTAPHbIX Y3/10B CneayeT npeaycMaTpmMBaTb CO CTOPOHbI UCXOAALLEN U3 3aLMTHOTO
COOPYKEHUA CTPYM BO3AYXA.

5.7 B 3aWMTHbIX COOPY*KeHMAX TpebyeTca npegycmaTpmBaTb CAHUTAPHbIE MNOCTbl B COOTBETCTBUM C
TpeboBaHuamu CMN 88.13330, HO He MeHee OAHOI0 Ha 3aLUTHOE COOPYKEHME.

5.8 MNyHKT ynpaBaeHMa 06beKTa HEOOX0AMMO NPOEKTUPOBATL B COOTBETCTBMM C TpeboBaHuAamMmM Cll
88.13330. Mpwn aTom 0b6LLyt0 NaowWwaab paboyeit KOMHaTbl U KOMHATbI CBA3WM A0MNYCKAETCS YBE/INYMBATD A0
30 m2.

5.9 BeHTunAuuoHHoe obopyaoBaHMe cneayeT pasmewate B6AM3M BX0A0B (Tambypos) Ha
cBO6OAHbIX OT TEXHO/IOIMUYECKOro 060pyA0BaHNA Naolaanx BbipaboToK. Mpy HeobxoAMMOCTU ANA 3TON
Uenn p[onyckaetcs MpeAycMaTpuMBaTh pacluMpeHue BbipaboTOK WMAM  COOPYXKeHWe chneumanbHbIxX
BblpaboToK (Kamep).

5.10 ABTOHOMHbIE UCTOYHMKN INEKTPOCHABKEHUS (AN3e/bHbIE IEKTPOCTAHLUMU, aKKYMYNATOPHbIE
batapeu) cnegyetr pasmelwatb BO6AM3M 3aLLUTHOrO COOPYMKEHWSA B BblpaboTKax, MPOBETPMBAEMbIX
ncxogALen us Hero MamM ob6ocobneHHol cTpyelt Bo3ayxa, UAM B Npegenax 3aluTHOIO COOPYKEHMA Ha
ncxogALen Bo34yLWHOM CTpye BHE NOMELLEHWUIN A5 YKPbIBAaEMbIX.

Jonyckaetcs npu cooTBeTcTBylOWeM 060CHOBaHMW WCMO/Ib30BaTb aBTOHOMHbIE MWCTOYHMKM
3NIeKTPOCHabXeHUsA, yCTaHaB/AMBaeMble B YybOeXMLLAX Ha MNOBEPXHOCTU 3eMAM, KaK 3aliuUTHble
COOpYKeHuA.

5.11 HakonuTesib YKPbIBAEMbIX A0/IKEH COEAUHATHCA C UCMOJ/Ib3YEeMbIM A5 CNyCKa B ybexuule
CTBOJIOM rasiepeu gamHom 2 - 3 m n ceyeHmem 1,2 x 2 m.

Mnowaab HakonNuTena, BKAKOYAA rasepeto, cienyetr NPUHMMATbh M3 pacyeTa KpaTKOBPEMEHHOrO
pa3smelLeHUna yKpbiBaembix paboTatoLLei Ha NOBEPXHOCTM CMeHbI Mo Hopme 0,15 m? Ha YenoBeKa.

Bxog B HakonuTenb cnegyeT obopyaoBatb Tambypom-watosom. Maowanb Tambypa-wnwosa wm



WMPUHY ABepei B HEM HeobxoAuMMO NpUMHMMaTb B COOTBETCTBUM C TpebosaHumamu CM 88.13330,
npeabABAAEMbIMU K TAMOYPaM-LLIIO3aM YOEXKMLL.

[na cnycka yKpblBaeMbIX MOTyT ObiTb MCMOMb30BaHbl TEXHO/IOTMYECKME ranepen Hebosbworo
ceyeHun (He 6onee 7 M?) unu cneumanbHo NpobypeHHble Wypdbl AMaMETPOM He MeHee 1,2 M.

Hakonutenb 1 ranepen AonKHbl ObITb 3aLLMLLEHbI B COOTBETCTBMMU C TpeboBaHMAMK CIM 88.13330 m
CN 165.1325800 K 3arny6aeHHbIM M BO3BbILLAOLWMMCA 3aLLMUTHBIM COOPYHKEHUAM.

5.12 MecTa ana xpaHeHUs 3apaKeHHOM oaexKabl TpebyeTcs npegycmaTpmBaTb Nepes BXo4amu B
3aLUUTHbIE COOPYKEHUA (yberuLLe N NPOTUBOPALAMNALMOHHOE YKPbITHE).

3awmTHbIE BXOAbI M yberuwa

5.13 KonnuecTBo BX040B B ybexuLLe, X PacnonoKeHne U KOHCTPYKTUBHbIE pelueHma Heobxoanmo
onpeaensTb B MPOEKTAaX C YY4ETOM CXeMbl WUCNO/Ib3yeMbiX BblPabOTOK, YMCNEHHOCTU U pasMeLLeHUs
YKPbIBAaEMbIX MApamMeTpoB YAAPHOW BOJIHbI 3aTeKaHMA W AEWCTBMA eCTECTBEHHOM TArM BO3AyXa B
BbipaboTKax. Mpn pasmeleHnmn ybexuL, B NPOTAXKEHHbIX BbipaboTKax cnegyeT npesycmMaTpuBaTb, Kak
npaBu/o, ABa BXOAA C MPOTMBOMOOMKHbLIX CTOPOH UCNO/Ib3YEMON BbIPabOTKMU.

Mponyck YyKpbiBaemMbix B yberulle B YC/NOBMAX 3apaKeHHoOM aTtmocdepbl HaAAEKUT
npeaycmaTpuBaTb, Kak NpaBuio, U3 BbIpaboToK C Ucxoanallen ns yoexxuia ctpyei sosayxa.

5.14 Bxogbl, pasmellaemMble B BbIpaboTKax C ucxogalen M3 ybexuwa cTpyeit Bo3ayxa, cneayet
060pyA0BaTh O4HOKAMEPHbBIM TAMBYPOM-LUNO30M NPY AABAEHUM BO GPOHTE YAAPHOW BO/IHbI 3aTEKAHMUSA
6onee 0,01 MMMa (0,1 Krc/cm?) M OAHOM rePMETUYECKON NEPEMbIYKOI C ABEPbIO NPU AaBAEHUMU BO GPOHTE
yOapHOW BONHbI 3aTeKaHus, paBHomMm 1 meHee 0,01 MMa (0,1 Krc/cm?).

5.15 Bxogapl, pa3meliaemble B BbIpaboTKax, U3 KOTOPbLIX B YC/I0BUAX ECTECTBEHHOW BEHTUNALMM NO
AaHHbIM 3aMepOoB BO34YX NOCTynaeT B ybexuiLe, HeobxoaMmo 060pya0BaTb OA4HOKaMEPHbIM TaMbypom-
LW/It0O30M HE3aBUCMMO OT BE/IMYMHbI AaBNAeHUA BO GPOHTE yAApHOW BOJIHbI 3aTeKaHWA, a B C/ayyae
HeobXx0AMMOCTU UCMOIb30BaHUA 3TUX BbIPabOTOK ANA NPONYCKA YKPbIBAaeMbIX B ybexulLle B yCA0BUAX
3aparkeHHoM atmocdepbl B HUX cneayeT ob6opya0BaTh BXOAb! C ABOMHbIM LUAHO30BAHUEM, COCTOALLMM U3
noc/iief0BaTeIbHO PAaCcNoONOXKEHHbIX TaMbypa-LLUt03a U LW/O30BOM Kamepbl.

Bo Bxofax C ABOWMHbLIM LIIO30BAaHMEM B C/lydae MX pasmelleHua B BblpaboTKe, M3 KOTOpoW
ocylwectsnAeTca 3abop Bo3gyxa GUABTPOBEHTUNALMOHHBIM arperaTtom, Tambyp-wnto3 AoKeH ObiTb
BEHTUAUPYEMbIM.

CxeMbl yCTPOMCTBA BXOAOB C ABOMHbIM LUIIO30BaHUEM NPUBEAEHbI B MPUIONKEHUN A,

5.16 B npumblIKaloLWuX K ybexkuiam HenoaxoaHblX BbipaboTKax, MMeLUX CBA3b C MOBEPXHOCTbIO,
HeobxoAMMmo nNpeaycMaTpMBaTh YCTPOMCTBO TaMbypa UM O4HOM NepemMblUKu.

YcTpoicTteo Tambypa cneayeT npeaycmMmaTpuBaTh B BbipaboTKax, M3 KOTOPbIX BO34YX NOA4 AeCTBUEM
€CTeCTBEHHOM TArM NocTynaeT B yb6exxulle, yCTponcTBO 04HOM NepemMblyKM - B BbipaboTKax, Kyaa Bo3ayX
noA AencTBMEM ecTeCTBEHHOM TATU BbITEKAET U3 yberxunLua.

Mpu ycTpoictee Tambypa M3 TAyXMX MNEPeMblYeK BHYTPEHHSA MepemblyKa [O0/MKHA ObiTb
0b0opyaoBaHa repmeTUYecknMm ctaBHem pasmepom 0,7 x 0,7 m.

5.17 Nnowagb BEHTUAMPYEMOro Tambypa-Lwato3a M NAowasab NPMMbIKAIOWEN K HEMY LIIO30BOW
Kamepbl He0BX0AMMO NPMHMMAaTL M3 pacyeTa 1 m? Ha Kaxable 25 YeNoBeK, NPonycKaemMbiX B ybexkuLue B
YC/IOBUAX 3apaxKeHHON aTmocdepbl.

LLnpurHa BCcex TambypoB-LUAO30B, LW/O30BbIX KAMEP M TambypoB A0XKHA OblTb HE MeHee Yem Ha
0,6 M 60/1bLUE WIMPUHBI ABEPHOrO NOMOTHA.

5.18 LlUupuHy paBepeit BO BXOJAX, YCTPAMBAEMbIX B LITO/IbHAX M HaKNOHHbIX CTBO/MIAX M
MCMONb3yeMbIX A/1A NPOMYCKa YKPbIBaeMbIX C MOBEPXHOCTU, TpebyeTcA onpenenatb B 3aBUCMMOCTU OT
YMCNIEHHOCTU YKPbIBAaeMbIX, MPUXOAALLMXCS HA BXOZ, B COOTBETCTBMMU € TpeboBaHMamM CIM 88.13330.

LWnpunHa asepeit Bo Bxogax B yberkuLe AoKHa bbiTb He meHee 0,8 M.

5.19 MNpwu gasneHnn 8o PppPOHTE yAapHOM BOMHbI 3aTekaHuaA csbiwe 0,01 MMa (0,1 krc/cm?) obe
nepemblYKM B TaMBypax-Lnto3ax, HapyKHble nepemMmblykM B Tambypax, O4MHOUYHbIE MEPEMbIYKM U ABEPU
OO0/KHbI 6bITb 3aLWMTHO-TEPMETUYECKMMM, OCTA/IbHbIE NEPEMBIYKU U ABEPU - TEPMETUYECKUMM.

Mpu gasneHun Bo GpoOHTE yAaPHON BOMHbI 3aTeKaHus, pasHom 1 meHee 0,01 MMa (0,1 krc/cm?),
BCE MEepPeMbIYKN N ABEPU A0NKHbI OblTb FEPMETUYECKUMMU.

5.20 B otaeneHHbIx OT yberxKull 3alMLLEHHDbIX BXOAAX, pPa3MellaeMblX B HAKIOHHbIX CTBOJIaX W



WTONBbHAX, C/ledyeT NpeAycmaTpuBaTb YCTAHOBKY 3alUUTHbIX MepembldeKk M ABepei, LO0NyCKatowmx
MPOCKOK yAapHOI BOMHbI BeNnunHo He 6onee 0,01 MMa (0,1 krc/cm?).

BO3MOKHblE CXeMbl YCTPOWCTBA OTAENEHHbIX OT YOEeXKML, 3alMLLEHHbIX BXOA0B MPUBELEHbI B
npunoxeHun b.

5.21 Bxopgpl, ycTpavBaemMble B LUTO/IbHAX W HaKNOHHbIX CTBOJIAX, HEOBXOAMMO pa3mellaTb, Kak
NPaBW0, Ha Y4acCTKe CKa/IbHbIX UM NOYCKANbHbBIX NOPOA, C TAKUM YCNOBMEM, YTOObI TO/ILLMHA MOPOA Ha4,
nepekpbITMEM BxoAa bblna paBHOM HE MeHee Yem ABYM NPoaeTam BbipaboTKuU.

KOHCTPYKTMBHbIE peLleHuns

5.22 BblpaboTkM, npucnocabnmeaembie nog ybexuwa, a TakKe aBapuitHble BbIXOAbl Ha
NOBEPXHOCTb AOJIKHbI ObITb YCTONYMBLIMM NPU COBMECTHOM BO34,eMCTBUM HAa HUX CEMCMOB3PbIBHbIX BOJH
M CTAaTUYECKUX Harpysok OT ropHoro aasneHua. lNpu HeobxoaAMMocTU cnegyeT npeaycmaTpuBaTb
OONONHUTENbHOE KpenaeHne BbipaboToK.

He ponyckaeTcs ucnosib3oBaTb Nof ybexkula HesakpensieHHble BblpaboTKM, NpolaeHHble B
nopogax C YETKO BblPaXKEHHON C/OUCTOCTbIO, @ TaKXKe He3aKpensieHHble BblpaboTKM, NpoiAaeHHble
6ypOoB3pPbIBHbIM COCOOOM.

BbIpaboTku, npucnocabnvsaemole noA NPOTUBOPAANALNOHHBIE YKPITUA U YKPbITUSA, LLOIXKHbI ObITb
YCTOMYMBBIMW OT BO34,EMCTBUA TOPHOrO AaBAEHUA.

5.23 KOHCTPYKLMM NEeCcTHUYHbIX OTAE/eHUMIA pacnonaratotca B wypdax (cTBosax), KoTopble
npeaycMmaTpuMBaeTCss MCNO/b30BaTb B KayecTBE aBAPUIMHbLIX BbIXOAOB M3 yOeXWW, M YKPbITUA Ha
NOBEPXHOCTb, TpebyeTcs NPoBepaATb Ha YCTOMYMBOCTb OT BO3AENCTBUA YOAAPHOM BOJIHbI 3aTEKAHMA U B
HeobXoAMMbIX C/IyYasnX yCUANBATb.

B cnyyae pacnosioxKeHWa NecTHUYHbIX oTaeneHuin B6ausm (He 6onee 5 m) cTeH KanuTasbHbIX
HaZLWaXTHbIX 34aHWUWA NEeCTHUUbI W NOJKM AO/MXHbl ObiTb 3alMULEHbl OT pa3pylleHus o6J10MKamu
CTEHOBbLIX OFPaXXAEHWUWA NyTeM YCTAHOBKM 3aLMTHbIX MEePEeKpbITUA-6AaNO0K, PACCUMUTAHHbIX TaKKe Ha
BO34eNCTBME YAAPHOMN BOHbI 3aTEKAHUA.

MoBblWeHMEe 3aLLNTHBIX CBOMCTB M KOHCTPYKLMA ABepei BXOLOB U aBAPUIMHbIX BbIXOA0B YKPbITUI
npmsegeHbl B ClN 88.13330.

5.24 KOHCTpYyKUMM nepemblyek M ABepen, yCTaHaBAMBAEMbIX MPW BXOAAx B ybexuwa u B
NPUMBbIKAOWMX K HUM BblpaboTKax AO/KHbI 0becneynmBaTb aspPoAMHAMUYECKOE COMPOTUBAEHUE He
meHee 1000 gala-c?/m® (1000 knnomiopros).

5.25 CTpouTenbCTBO HapPY)KHbIX Nepembldek B Tambypax-ww/to3ax M Tambypax, rae Tpebyetca
nogfep:mMBaTb NOAMNOP BO3AyXa, cnegyeT NpeAycMaTpuBaTb C NMPUMEHEHMEM TaMMOHaXa 3aKpPenHoro
NPOCTPAHCTBA, a B TPELMHOBATLIX MOPOAAX, KPOME TOr0, - TAaMNOHA)Ka BMELLAIOLWMX NOPOoS, B MIOCKOCTH
nepemblyek Ha r1ybuHy 2 m B C1laboTpeLmnHoBaTbIX 1 40 4 M B CU/IbHOTPELLMHOBATbIX MOPOAAX.

Pasgenky Bpyb6oB s Mepemblyek HaalexXuT npeaycMaTpuMBaTtb, Kak MpPaBWMAO, MEXaHWYECKMM
cnocobom. Mpu HeobxoaMMOCTM BYpPOB3PbIBHbIX PAbOT cneayeT MaKCMMAbHO OrPaHMYMBATL MOLLHOCTb
3apAnos.

5.26 Mpu pasmeweHnn ybexuw, B BblpaboTKax, MPOMUAEHHbIX B MOPOAAX C MOCTOAHHbLIM
aebopmupoBaHmem, Heob6XoANMMO NPeayCMATPUBATL MEPOMNPUATUA MO OXPaHe NepeMbIYEK U ABEPEN OT
B/IMSHUA TOPHOTO AaBneHuA (YBeMYEeHNe HecyLLen CNocoOBHOCTM NepemMblyek, COOPYKEHME NEPEMBIYEK,
onuparoLwmxca Ha TOUHIOBYHO Kpenb, YCTPOMCTBO 06paTHOro cBoAa, NOAATANBLIX 3NEMEHTOB U Apyrue
MepOoNpPUATUA C Y4ETOM KOHKPETHbIX YCNOBUN).

5.27 B MOHO/NIUTHbIX Kpensax TaMbypoB-LU/1t0308 M Tambypos, rae TpebyeTtca noaaepKnsate Nognop
BO34yXa, CleayeT npeaycMmaTpmBaTb Paspbisbl WMpKHOM 0,5 M Mo KOHTYpY BbIpaboTKM Ana obecneyeHus
noAaneprKaHuna nognopa Bosayxa B 3aKpenHOM NpocTpaHcTBe. Mpu Heob6X0AMMOCTH Ha yHacTKax pa3pbiBa
B MOHOJIUTHbIX Kpenax TpebyeTca ycTaHaB/AMBATb PaMHble MeTaIIMYECKNE UNK Kene30beToHHbIe Kpenu.

5.28 B nNpOTMBOPaAMALMOHHbIX  YKPbITUAX  pasMelleHMe  YKpblBaemblx  Heobxogumo

npeaycmaTpmBaTtb Ha yAaneHUM OT BXOAOB C MOBEPXHOCTU, PaBHOM HE MeHee 10\/§, M (S - nnowasb
NonepeyYHoOro ceYeHmns BbIXoAALLEN Ha NOBEPXHOCTb BbIPaboTKK, M?).

TpeboBaHMA MO MNPOEKTUPOBAHMIO 3AWMUTbl  YKPbIBAEMbIX M  33WMUTE BEHTUAALMOHHOTO
0bopyaoBaHMA B 30HaX BO3MOKHbIX C1abbix paspylieHunii npuseaeHs! B CMN 88.13330.



6. PacyeT 3aLWMTHbIX KOHCTPYKLMIA
N KOHCTPYKTUBHbIX 3/1eEMEHTOB BblPaboTOK

OcHoBHble PacyHeTHbIE NONOXKEHUA

6.1 3aWMTHbIE KOHCTPYKLMMK (Nepemblyku, ABEpPW, CTaBHMU, pacluMpuUTesbHble Kamepsbl) cneayeT
paccunTbiBaTb Ha Harpysku OT BO3AENCTBUA YOAPHOM BOMHbI 3aTeKaHua. [MepemblyKM, Kpome Toro,
OO0/KHbI BbITb PAacCYMTaHbI Ha Harpy3KM OT FOPHOrO AaB/eHUA.

6.2 PacyeT 3alMTHbIX KOHCTPYKLMIM HEObX0AMMO NPOBOAUTL NO Npeae/ibHOMY COCTOSIHUIO NEepPBOWA
rpynnol.

KOHCTPYKUMKN 3alUTHBIX MNepemblyek caeayeT pacCyUTbiBaTb C YY4ETOM YMpyronaactmyeckux
agedopmaLmii; 3aWMUTHO-TEPMETMYECKNE U TEPMETUYECKME MEPEeMbIYKM W ABEPU, a TaKKe CTaBHU U
paclwmpuTenbHble Kamepbl HEOHXO4MMO PacCYMTLIBATL B YNPYroM CTaguu.

KoadpdumumneHT neperpyskm K 3KBMBANEHTHbIM CTaTUYECKMM Harpyskam cnegyeTr NpUHUMATb
paBHbIM eAMHULE, @ K OCTa/IbHbIM Harpy3Kkam - B COOTBETCTBUM ¢ TpebosaHuamm ClM 91.13330.

6.3 BHYTpPEHHME yCUAMA B 3NEMEHTaxX 3alMTHbIX KOHCTPYKUMI (M3rmbatowme MOMEHTHI,
NPOAO/IbHbIE M NOMepeyYHble Cubl) TpebyeTcs onpeaenaTb No NpaBuUIamM CTPOUTENbHON MEXaHUKMW.

6.4 PacyeT yCTOMYMBOCTM He3aKpensieHHbIX BblPaboTOK, MpucnocabavBaemMbix Mog 3alLUTHbIE
COOpPYKEHUA, cneayeT BbINONAHATL NO NpeaeNbHOMY COCTOAHUIO NePBOM rpynnbl.

B 3Tux BblpabOoTKax pacyeTy Ha YCTOMYMBOCTb NOANEXKAT CAeaytolwme KOHCTPYKTUBHbIE 31EMEHTDI:

nopoabl Ha KOHTYpe NPOTAMKEHHbIX BbIPabOTOK;

NMOTO/I0YUHBI B KAMEPHbIX BbIpaboTKax;

MeXayKaMepHble LeINKKU.

3aKkpenneHHble BbIPAabOTKM B ybexulax Ha NepBOM 3Tane CAefyeT pPaccuUUTbiBaTb Kak
He3aKpenseHHble. B Tex cnayyaax, Korga nopogbl Ha KOHType 3TUX BblIpabOTOK OKa3biBatOTCA
HeyCcTOMUYMBbIMM, NPOBOAAT PACYETbl YCTOMYMBOCTU KPEMM Ha Harpysku OT AEWCTBUSA BbiBasa Nopoapl.
Kpenu, nJ10THO cBA3aHHble ¢ Nopoaon (NpubeToHNpoBaHHbIE), HEOOXOAMMO PacCYMTbIBATL, KPOME TOrO,
Ha HarpysKu oT 4eNCTBUA CEMCMOB3PbIBHbIX BOJH.

B npoTuBOpagMaLMOHHbIX YKPbITUAX YCTOMYMBOCTb BbIpabOTOK, 3aKpenaeHHbIX MOHOAUTHbLIMM,
PaMHbIMW N AHKEPHbIMWU Kpensamu, HASNEXWUT YCTaHaBAMBATb MyTeM WX 06CNefoBaHMA U NMPOBEPKU
COXPaHHOCTU Kpenu.

6.5 CraTnyeckume Harpyskm M ycuama B Kpenu OT rOpHOro AaB/ieHuA cnepyet onpegenaTb B
cooTBeTcTBMU ¢ TpebosaHuaMmK CI 91.13330. MeToamKa onpeaeneHns BHyTPEHHUX YCUANI B Kpenu oT
AeNCcTBMA CeMCMOB3PbIBHbIX BOJIH MpUBeAeHa B NpuaoxeHun E.

6.6 PacyeTHble AMHaMUYECKME CONPOTUBAEHNA MaTeEPMANOB NPU PacyeTe 3aLlUTHbIX KOHCTPYKLUIA
N Kpenu HeobxoAMMo NPUHMMATb B COOTBETCTBMMU ¢ TpeboBaHmamm CIM 88.13330.

Harpysku oT y4apHOM BOMHbI 3aTEKaHMA

6.7 [laBneHune Bo GPOHTE yAaPHOI BO/HbI, 3aTeKalolein B BbIpabOTKM C MOBEPXHOCTH, a TaKKe 3a
MECTHbIMWU COMPOTUBAEHMAMM BblPabOTOK (M3MeHeHMe KOHOUrypauum BblpaboTKM B BMAE MNOBOPOTA,
nepeceyeHunsn, PacUMPEHUS WU CYKEHWUA, YaCTUYHOro 3ano/IHEHUA ceyeHus obopyLoBaHWEM M T.M.)

AP__, MMa (krc/cm?), cneayeT BbluMCAATL N0 popmyne

3ar /

3aT = K3aT Hp’ (6'1)
roe Ksar - KO3adbPUUMEHT 3aTeKaHna, NPUHUMAEMbIN N0 NPUNOXKEHMIO B;
Af;p - nasneHve BO GpPOHTE NPOXOAALLEN yAaPHON BOMHbI Nepes, MecTHbIM CONPOTUB/EHUEM,
MMa (krc/cm?).
6.8 laBneHne BO GPOHTE YAAPHOM BO/HbI B KOHLLE NPAMOMHENHOrO y4acTKa BbIpaboTKM A/IMHOMN

X, paBHoW unn 6onbe 10d, n AnameTpom, paBHbIM NN MeEHbLLIE 8 M, APHP(X) , MMa (krc/cm?), cnepyet



BbIYUCAATL NO popmye

kX

AP =AP,p'e ", (62)

mp(x) - 3

roe @, - Ko3dPULMEHT, yunTbIBaIOLWMIA OLHOMEPHOE pacLIpPeHNe yAapHON BOAHbI, MPUHUMAEMbIA
no CIN 88.13330;

e - OCHOBaHMe HaTypasibHbIX 10rapudmoB;

K; - KoaddUuUMEHT 3aTyxaHuMA, NPUHUMaEMbI no Tabauue 6.1;

X - ANIMHA y4acTKa BbIpaboTKn, M;

R: - rnapaBanyeckuin paamyc BolpaboTKM, paBHbI OTHOLWEHMIO NIOLWAAM NONEPEYHOTO CEYEHMUA K
nepumMeTpy BbipaboTKK, M;

d - 3KBMBafIeHTHbI AMaMeTp BblpabOTKM, PaBHbI OTHOWEHUIO YYETBEPEHHON noLWaam
nonepeyHoro ceveHms K NnepumeTpy BbipaboTku, m.

Tabnnua 6.1
KoaddpuruMeHT aspoanHaMUUecKoro ConpoTuBaeHMA BbipaboTkn O , Ks
Aafa-c’/m? (kr-c?/m*)
or 1:10*" mo 4107 0,0005
ce. 410°% » 8107 0,001
n 810* » 20-107 0,002
" 20-10" v 35107 0,003
" 3510 » 50107 0,004

6.9 MHammuecKyto HarpysKy Ha nperpaay (nepembiyuKy) cnegyeTt npuHMMaTb PaBHOM:

- AaBNEHUIO BO GPOHTE NPOXOAALLEN YAAPHOM BOJIHbI MPY PACMOIOXEHMMN NPerpaabl napannesbHo
HanpaBs/IeHNIO PacnpPOCTPaHEHNA YAapPHOMN BOJHbI;

- 0AB/NIEHUIO OTPAXKEHUA YAAPHOM BOJIHbI MPU PACMONONKEHUM Nperpadbl NeprneHAMKYNAPHO K
HanpaB/IeHUIO PacnpPOCTPaHeHUA YAAPHON BO/HbI.

[asneHune otpaskeHua ygapHoi BonHbl AP Bbluncnsetca no dopmynam

o1p
AP, =2AP O s (MITa)
= +——"_ (MITa); (6.
otp mp(x) A})Hp(x) N O, 72 (6.3)
6AF 2).
A})Orp = 2A})np(x) +m (KFC/CM ), (6.3a)
np(x 2

roe APHP(X) - AaBneHne Bo GPOHTe NPoXoasLLei YAapHO BONHbI 3aTEKaHWA B MeCTe YCTaHOBKM
nperpagbl, MMa (krc/cm?).

6.10 IKBMBANEHTHYIO CTAaTUYECKYIO HAarpy3Ky Psk, MIMa (Krc/cm?), oT yAapHOW BONHbI 3aTeKaHWUA Ha
3N1eMeHTbI 3aLMTHbIX KOHCTPYKLUIA cneayeT BblMMCAATL No dopmyne



P, =AP, K, (6.4)

3KB

roe APmaX - MaKcMManbHOe JaBleHWe YAapHOW BOJMIHbI (AMHaMMuYecKas Harpyska) Ha

paccunTbiBaemblii anemeHT, MlMa (krc/cm?), onpeaensaemoe CornacHo 6.7 - 6.9;

K, - KO3pPULMEHT ANHAMMYHOCTU, NPUHUMAEMbIA paBHbIM: 1,3 - Npu pacyeTe KOHCTPYKLUUIA B
CcTaguu ynpyronnactuyeckmnx gebopmaumin; 1,8 - npu pacyete KOHCTPYKLUMIA B yNpyron ctaguu.

6.11 MaKcumanbHylo cmelwawwyo cuiny Pgw OT AENCTBMA yAApHOM BOJIHbI 3aTeKaHWA Ha
KOHCTPYKTUBHbIE 3N1€MEHTbI NECTHUYHbIX OTAENEHUA N aPMUPOBKM B CTBOJIAX CAeAYyeT BblYUCAATL NO
dopmynam:

CK ™ M

P,=CAP.S, (MH); (6.5)

P =10"CAP.S, (xrc), (6.5a)

CK M

rae Cx - KoadpdUUMeHT BOKOBOTO CONPOTUBJIEHNS 3/IEMEHTA, MPUHUMAEMbIN NO NPUIOXKEHUIO K;
Sw - HanboblUaA NIOWAAb CEYEHMA 3EeMeEHTa NJIOCKOCTbIO, NEPNEHANKYNAPHON K HanpasieHuIo
PacnpoCTPaHEeHMA YAapPHOM BONHbI 3aTeKaHNA (Muaeneso ceyermne), m%;

AP, - ckopocTHOIt Hanop, BbluMcAAEMbI Mo dopmynam:

ap, = 238wt (MITa)
= a); (6.
AR, 0,72 (66)
AP 2,5A1 n?a(x) ( / 2)
) =————— |Kre/em” ). (6.6a)
AP +7.2

PacyeT ycTOM4YMBOCTM NOPOA Ha KOHTYPE NPOTAXKEHHbIX BbIpaboToK

6.12 YcTOMYMBOCTb MOPOA Ha KOHTYype MPOTAMEHHbIX BblpabOTOK, npucnocabanBaemblx Mop,
ybexua, cneayet onpeaenatb U3 BblparKeHMA:

{{(L1o, + 0, )(cos’ a + Esin’ @) + o, (sin® a + Ecos® @) 1K, +

1 ) . (6.7
+Hé(Llo, +o,, + ch)]Kq}K_+ O'O[Kp(cos2 a+ §s1n2 a)+ §Kq] < R;,(p); 67)

y

: 1
{[(Llo, + 0 )(cos’ a+ Esin’ a) + &, K, +[o,+[¢(10,+0,)IK }—+
y  (6.8)
+o,[K, (cos’ a + Esin’ o)+ SK ISR,

roe O, - fasneHue, onpegensaemoe no Cr 88.13330, Mlla (krc/cm?);

o

cz?

O, - Aasnenus, MMa (krc/cm?), onpesensembie no Gbopmynam:

o.=A4U_; (6.9)

cz?

o, =AU, (6.10)



roe A - akycTMyecKoe conpoTMBAeHMe Nopoa, onpeaensemoe no tabauue 6.2, MMa-c/m (krc-c/cm3);

Uc;, Uex - COOTBETCTBEHHO BEPTMKA/IbHAA U TOPM30HTaIbHAA COCTABAAOLWME MACCOBOM CKOPOCTY,
npvHmMmaemsblie no Cl 88.13330;

O/ - yron HaKk/ioHa BbIPabOTKM K TOPU3OHTY, rpag;

f - K03 PULUMEHT BOKOBOTO AaBEHUA NOPOA, BblUMCAAEMbIV NO dopmyne

f=— (611)
1—-v

roe V - KoaddpuumeHt MNyaccoHa, onpeaensaembiii Mo AaHHbIM 3KCNEePUMEHTa/IbHbIX U3MEPEHWNIA;

Ko, Ky - KOIPOMLUMEHTDI KOHLLEHTPALMKN TaHTEHUMANbHbIX HAMPAXEHUN Ha KOHType BblpaboTOK
COOTBETCTBEHHO OT BEPTUKA/IbHbIX U FOPU3OHTANBbHbIX HAarpPy3oK, MPUHUMAEMbIE MO NPUAOKeHUo T;

Ky - KO3 DMLUMNEHT ANHAMMYECKOTO YNPOYHEHUA MOPOA, NPUHMMAEMbIN paBHbIM: 1,0 - 418 CONAHbIX
nopoa, rMNcoB M NWAbHbIX M3BeCTHAKOB; 1,3 u 1,5 - gna gpyrux noposg B YCNOBUAX AENCTBUSA
COOTBETCTBEHHO CKMMAIOLLMX U PACTATMBAIOLWMX HANPAXKEHW;

O'O - BEPTUKanbHOE AaBneHNE TO/ILWKM Nopoa, BblHUCAAEMOE MO cbopmynaM:
-3 .
0,=10"yH, (MIla); (6.12)

o, =107 yH, (xre/en’ ), (6.12a)

rae Y - cpefHAA BeNMYMHA YA bHOro Beca TO/ILWM Nopoa Hag BbipaboTkom, KH/M3 (krc/m3);

Hp, - pacyeTHaa raybuHa pacnonoxeHusa BbIPaboTKU, M, NPUHMMAEemMas B COOTBETCTBMM C
TpeboBaHuamu CM 91.13330;

M
2
Rc(p) - pacyeTHoe COMPOTUBAEHME TMOPOAbl CHKATUIO WAM pacTaxkeHuto, MMa (krc/cm?),

onpeaensemoe no 6.13. MonoKMUTENbHbIN 3HAK IeBoM YacTn dopmyn (6.7) n (6.8) ykasbiBaeT Ha Hanuuune
CKUMAIOLLMX HANPSAXKEHUM, OTPULATENbHBIN - HA Ha/IMYME PACTATUBAIOLLMX HANPSKEHUIA.

Tabnuua 6.2
PacyeTHOe conpoTMBneHme AKyCTHueCKoe
FopHble Nopoap! nopog, (maccmBa) cxKaTtuio Rg” conpoTuBaeHue nopog A
MnMa Krc/cm? MnMa-c/m Krc-c/cm3

'vncobl 1 conaHble nopoabl 10 100 8 0,8

40 400 12 1,2
MunbHbIe N3BECTHAKN 2 20 3 0,3
(pakrywweyHuKmn)

5 50 5 0,5

10 100 7 0,7
MNec4yaHo-aneBpoONUTO- 10 100 6 0,6
aApPruannTOBbLIE

30 300 8 0,8

50 500 10 1,0




100 1000 14 1,4
150 1500 16 1,6
N3Bep)KeHHble N meTamopduyeckue 20 200 10 1,0
50 500 12 1,2
100 1000 15 1,5
200 2000 20 2,0

M
6.13 PacueTHoe compoTMBAeHMe nopog (maccmea) ckatmio R, Heobxogumo onpeaenatb B

M
cooTtBeTcTBMU ¢ TpeboBaHuamm CI 91.13330, pacTarkeHuto Rp Npun OTCYTCTBUM KOHKPETHbIX AAHHbIX -
npunoxeHua .
v M M
B 30Hax Be4yHOM Mep3n0Tbl MOKasaTenu RC 7 Rp HeobxogMmo onpenenate Mo AaHHbLIM

CNeuManusmnpoBaHHbIX OpraHMsaumMii € y4eTOM BO3MOMHOFO MOBbIWEHWA TemnepaTtypbl B
npucnocabnaneaemolit BbipaboTke Ha 15 °C.

6.14 YCTOWYMBOCTb MOPOA, Ha KOHTYpe NPOTAMKEHHbIX BbipaboTOK, NpucrnocabauMsaembix nog,
NPOTMBOPAAMALMOHHbBIE YKPbITUA, CAeAyeT ONpeaenaTb U3 BblipaXKeHUs

o [K, (cos’ a + Esin’ )+ K, I< Ry, (6.13)

PacueT 3KBMBaNIEHTHOWM CTaTUYECKOWM HArpy3KM Ha Kpenb
NPOTAXEHHbIX BbIpaboTOK OT AeNCTBMA BbiBasla NOPOAbI

6.15 DKBMBANIEHTHYIO CTaTMYECKYIO HarpysKy Ha Kpenb BblpaboTOK, npucnocabivsaembix nog,

Kp(c) , MMa (krc/cm?), cnegyet BbluMcnaTb Mo GOPMyAam:

OKB

ybexuLLa, oT AelicTeuA BbiBana nopoasl R

B KpOB/ie BblpaboTKK

OKB

R =1,1(q,.. + 4. )(cosa 1 ), (6.14)
B CTeHax Bblpa6OTKVI
R;;B = l’l(qulB + ql( )UCT’ (615)

rae (gsus - AaBN1IEHNE OT Be€Ca BbiBasla NOpoOAbl, BblYUCAAEMOE MO ¢opmynaM:

Gy =107 yh,,,, (MIIa); (6.16)

Gy =107 71, (xrC/OM®), (6.162)

rae hews - BbICOTA BbiBa/la MOPOAbl, M, onpeaensemas no 6.16;
g« - AaBneHune oT Beca kpenu, MMa (krc/cm?);

N Mex - 6e3pasmepHble KO3dOULMEHTbI Neperpy3kn COOTBETCTBEHHO CO CTOPOHbI KPOBAM U

CTEHOK BbIpaboTKK, Bbluncasemble Mo GopmMynam:



n = U_cosa+U_ sina
Kp
5,3z,

) (6.17)

— UCX
e =5 3, (638)

H

roe T, - Bpems, ¢, onpeaensemoe no . .
. CI 88.13330

6.16 BbicoTy (TONLWMHY) BbIBaa NOPOAbI B BbIPaboTKe hgwis, M, CNEAYET ONpeaensaTs No Gopmyne

M

R
h =0,3B(1—0—p), (6.19)

BbIB
max

roe B - nponet BbIpaboTKK, m;

O .. - MaKCUManbHoe HanpsixxeHue, MMa (krc/cm?), paBHoe HanboNbLIEMY 3HAUYEHMIO U3 BENNYMH
IeBOM YacTu BblpaxkeHui (6.7) n (6.8).

Ona BbipaboToK, NPoAEHHbIX BYPOB3PbIBHLIM COCO60M, hgy,is HEOBXOAMMO yBENMUYMBATL Ha 0,2B.

6.17 Ycununa B Kpenu BbipabOTOK OT AEMCTBMA BblBasa MOpPOAbl ONPeaenatnT no npasunam
CTPOUTENBHOWN MEXaHUKM.

PacueT yCcTOMUYMBOCTM NOTONOUYNHDBI U MEKAYKAMEPHbIX LLE/IMKOB
B KaMepHbIX BblpaboTKax

6.18 B KamepHbIX BblpaboTKax, npucnocabamsaembix nog, ybexuula, ycTom4nsoCcTb NOTO/I0UMNHbI,
ec/in ee TO/MLUIMHA MEHblLUe WAW paBHa YABOEHHOM BenAWuYMHe nposieTa Kamepsl (h, <= 2/), chepyet
onpeaensATb Ha Cpes, PaCTAKEHNE U CHKATUE U3 BbIPAXKEHUIA:

Ha cpes

0,6/ 1lo,+0,_ +&0,.
! {( X 0y T GO(H)) -

I y

¢Llo,+0,)+0, (6.20)

% < +00(m)+§00(n)]}3R2;;
y

al

Ha paCTFI)KEHVIe
(12 + ljp) «
2h K

hK
2h, L K

Llo, +o_+¢o
B cz cxX +O_()(M) +O.0(n))_

y

(Llo,+o0.)+0o “
B¢ &+ 0o T <0 I} SR

(6.21)

-1+

y

Ha CXKaTue



124‘15 Llo +o0_+¢o
( p){( 2 B cz 5 X +GO(M)+GO(H))_

2h; K,
(6.22)
h, . ¢(lo, +o.)+0 "
-1+ e “ 404 TS0 1} S R,
2h, K,

YcnoBHble 0603HayYeHUn AaHbl B COOTBETCTBUU C O(bVILI,MaIIbeIM TEKCTOM OOKYMEHTA.

roe / - nponet Kamepbl, M;

hy - BbICOTa Kamepbl, M;

hp - TONWKWHAE NOTONOUUHbI, M;
f - cTpena nogvema ceoga, M;

M
ch - pacyeTHOe conpoTMBaeHue nopog (maccmsa) cpesy, MMa (krc/cm?), npuHMMaemoe npu

OTCYTCTBMM KOHKPETHbIX AAHHbIX MO NpuaoxeHuto [;

GO(M)’ GO(H) - BepTUKaNbHblE AaB/NEHUA COOTBETCTBEHHO C/NOA MATKMX TPYHTOB U Nopos

NOTOJZI0O4YUHbI, Bbl4NCIAEMDbIE NO d)opmynaM:

Oy = 1077, (MITa); (6.23)

oy = 10%y h, (KFC/CMz); (6.23a)
Oym =107 7,11, (MITa); (6.29)
oy =107 7,1, (KFC/CMZ), (6.24a)

roe Y., Vu - CPeAHWI yAenbHbIN BEC COOTBETCTBEHHO CNOA MATKMUX FPYHTOB M NOPOJ, MOTON0YMHDI,
KH/Mm3 (krc/m3);

hy - TONWMHA C0A MATKUX TPYHTOB, M;

Inp - LULMPUHA NPOCEYKU (COOIKM), M.

6.19 B KamepHbIX BblpaboTKax, npucnocabamsaembix Nog ybexuia, ycTomuyMBOCTb NOTO/IOUMHBI,
€C/NN ee TO/IWMHA 6onblle YABOEHHOM BeAWYMHbI NposeTa Kamepbl (hy > 2/), cnepyeT onpeaensaTb Ha
n3rnb 13 BbiparkeHWUN:

B C/ly4vae Gsak < 0,1R.

Llo. +o_+¢o N
+ B KCZ 5 CX Sl{ﬂ; (6.25)

y

KKp(1+KH)PH

B ciyyae 0,1R. < gsax < 0,8R.

KKP(1+KH)PH N Llo,+o,_.+¢&o

| Do K
R

C

“ <R, (6.26)
Yy

rfe Gsax - 3aKpennaoulas Harpyska, MMa (krc/cm?), Bbluncasemasn no popmyne



o,S

0~xp
> (

F

s

Gsax = 6.27)

rae Skp - NA0WAAb KPOBAW, NPUXOAALLAACA HA OAMH Le/INK, M%;

F, - nnowaap nonepeyHoro CeueHns LeamKka, m?;

R. - cpeHee 3HayeHMe CONPOTUBIEHMA NOPOA B 06pasLLe 04HOOCHOMY CHKaTuio, YyCTaHaBAMBaeMoe
no pesy/abTaTaM 3KCNepUMeHTaNbHbIX n3mepeHuii, MMa (krc/cm?);

Ky - Ko3ddUUMEHT Hecyweh CnocobHOCTM MOTONOUYUHDLI, MPUHMMAEMbIM MPU  OTCYTCTBUM
KOHKPETHbIX AaHHbIX N0 peKkomeHAyeMoMy NPpUNoKeHuto XK;

Kn - KO3 OUUMEHT NPUTPY3KU, NPUHUMAEMbIN PaBHbIM:

0,5 - ANA NopoA, C YETKO BbIPaXKEHHOM COUCTOCTbIO;

0,35 - gnAa cpeaHECNoUCTbIX MOpPOoS;

0,2 - "manocnouctbix";

Kn =0 - 4na MOHONUTHbLIX NOPOA;

P, - npuBegeHHoe BEPTUKA/IbHOE [JaB/eHUE NOPOL HWMMXKHEro HeCyLLero cJioA MOTON0UYUHbI,
onpeaensemoe no popmynam:

L P+
P =10 yH_CT(MHa); (6.28)

H.C

2 2

])n = 1074 Ve Tﬂp (KFC/CM2), (6.28a)

H.C

A€ V. - CPEAHWI yAebHbIA BEC NOPOZ, HUXKHETO Hecyllero cnos, KH/m? (krc/m?);
hH,c - TONIWWMHA Nopo4 HUXKHENO HeCyllero cnosa, m,

M
R” - pacuetHoe conpotusnenne nopos (maccusa) M3rMby, NPUMHMMaemoe MpPU OTCYTCTBUM

"
M M M
KOHKpeTHbIX AaHHbIx pasHbim R = 0,3R] [ R - pacueTHOe conpoTueaeHne nopog, (maccusa) cxaTuio,

onpeaensemoe no 6.13].
Mpu Gsak >= 0,8R. pacyeT NOTONOUYNHBI HA YCTOMYMBOCTb He NPoBOAAT. [OTONOYMHA B 3TOM C/y4ae
CUMTaEeTCA HeYCTOMYMBOM OT AEMUCTBUA CTaTUUECKUX HArpy3oK.
6.20 YCTOMUYMBOCTb MEXKAYKAMEPHbIX LLE/IMKOB B YOeXKULLLaX onpeaenseTcs U3 BblpaxKeHWi:
NEHTOYHbIX

KuKHGO(bu +1) N K!(o,+0_ )+K'¢éo,,
K(bbu K

<R; (6.29)
y

cTonbyarbix

KK b+ +1 ’
" HO-O( It )( " np) + KG (JB +0"’Z) < RCM, (6.30)
Kb,

y

roe Ky, - KoapodMUMEeHT Hecyweld crnocobHOCTU LesnKa; MNPUHMMAEMbIM MNpPU  OTCYTCTBUM
9KCMepUMeHTaNbHbIX AaHHbIX NO NPUNOXKeHUIo XK;

Ky - KoOaddUUMEHT, NPUHUMAEMbI PaBHbIM:

0,5 mpu L < H - mna uenmukoB c npociokaMu CJabex NOPOI;

0,7 " L < H - mjia OOHOPOIHHX LEJUKOB;

1,0 " L > H - gna Bcex unemmkos (L, H - coorBercTBeHHO mMpUHa



1 TJIyOMHA PacIOoJIOXeHMS OTpabOoTaHHOTO NPOCTPAaHCTBA WAaXTHOTO IOJL, M);
by, Iy - COOTBETCTBEHHO WMPKHA U OJIMHA LEeNNKa, M;
w y
K¢ - KOapdMLUMEHT, NPUHUMAEMbIA PABHbIM:
ANA cpefHe- U CUbHOTPELLMHOBATbIX NOPOA;:

b
0,6-1—0,4h—LI npun 0,3 <

Ans cnaboTpeliMHoBaTbIX NOPOA,

ONA cnaHUeBbIX Nopos,

K,=0.7+0,3
h

i

(hy - BbICOTA LENNKA, M);

YcnoBHble 0603HaYeHUsA AaHbl B COOTBETCTBUU C O(bVILI,MaI]beIM TEKCTOM OOKYMEHTA.

K(f, Kg - KOapPULMEHTbI B3aMMOAENCTBUS C LEUKAMM BONHbI CXKATUA U 3MULEHTPASbHbIX
CeACMMYECKMX BOJIH, MPUHUMaEMble A1A NEHTOYHbIX LeanKos no tabaunuam 6.3 n 6.4; ana cronbyatbix
LennmKkos KoadduumeHThbl Ké’ n KZ npuHUMatoTca paBHbiMK 0,85 OT 3TuX Ke KoadPUUMEHTOB ANA

NNEHTOYHbIX LLESINKOB.

Tabnunua 6.3

YcnoBHble 0603HaYeHMA faHbl B COOTBETCTBUM C 0OULMAIBbHBIM TEKCTOM AO0KYMEHTA.

3HaueHua KoabduumeHTa K; NPK1 YncNe NeHTOUHbIX
OTHOLIEeHMe BbICOTbI LieIMKa K NpoaeTty
LenuKos
Kamepbl (hy/l)
2 5 10 >=15
0,3 2,7 3,2 3,7 4,0
0,5 2,4 2,9 3,4 3,7
0,7 2,2 2,7 3,1 3,4
1,0 2,1 2,5 2,9 3,1




2,0 u bonee

2,4

2,7

2,9 ‘

Tabnuua 6.4

YcnoBHble 0603HaYeHus AaHbl B COOTBETCTBUU C Od)VILI,VIa}'IbeIM TEKCTOM AOKYMEHTA.

3HavyeHuna KoapodmumneHTa Kf npu KoapduumeHTe
OTHoLWeHWe BbICOTbI LeINKA K NPONeTy n
yaccoHa ropHbIx nopog,

Kamepsl (hy/l)
0,10 0,15 0,20 0,25 0,30 0,35
0,3 0,4 0,6 0,8 1,0 1,2 1,4
0,5 0,3 0,5 0,7 0,9 1,1 1,3
0,7 0,2 0,4 0,6 0,8 1,0 1,2
1,0 0,1 0,3 0,5 0,7 0,9 1,1
2,0 u bonee 0,1 0,2 0,4 0,6 0,8 1,0

6.21 B KamepHbiXx BblpaboTKkax, npucnocabnamMBaembix Mog, NPOTUBOPAAMALMOHHbBIE YKPbITUS,
YCTOMYMBOCTb NOTO/IOYMHbBI NPU ycnoBuKM h, <= 2/ cnegyeTt onpeaenatb U3 BblParKeHWn:

Ha cpes

0,6/
h +f

Ha pacTtaXeHue

P+1
2h

Ha CXaTtune

I? +1?

Tznp[(dom) +Uo<n>)+[

1+h—“
2h

it

Jx(aO(M) + &0y )] S R (6.33)

|:(O-0(M) T Oy ) - (O-O(M) + &0y )] <R (6.31)

(Uom T Oom) ) - [1 + ZhTKJx(%(M) + S0 )] <R); (632)

6.22 B KamepHbIX BblpaboTKax, npucrnocabnvMBaembix MoA MNPOTUBOPALMALMOHHBIE YKPbITUS,
YCTOMYMBOCTb MOTONOUMUHBI MPKU ycnosun h, > 2/ cneayet onpeaenatb U3 BblparkeHUI:

B C/lyYvae Gsak < 0,1R.

K, (1+K,)P, <R; (6.34)

B cnyyae 0,1R. < gsa < 0,8R.



K, (1+KH)PH

<R".
e - (6.35)

R

C

MpW Gsax >= 0,8R. pacyeT NOTONI0YMHbI HA YCTOMYMBOCTb HE NPOBOAAT. [OTON0YMHA KaMepbl B 3TOM
C/ly4ae cYnTaeTca HeyCTOMYNBON.

6.23 YCTOMYMBOCTb MEXAYKaMePHbIX Le/IMKOB B NPOTUBOPAAMALIMOHHBIX YKPbITUSAX onpeaensercs
N3 BblpaXKeHum:

NNEeHTOYHbIX
K K b +1
K005, )SRCM; (6.36)
Kq)bu
cTonbyaTtbix
K K.o,(b, +1)([, + lnp) <R". (637)
Kbl T

7. UHXKeHepHO-TexHMYecKoe obopyaoBaHue

7.1 B 3alUMUTHbIX COOPYKEHUAX HeobXxoAMMO NpPesycMaTpMBaATb WHMKEHEPHO-TEXHMYECKOE
obopynoBaHue, obecrneunBatolLee Heobxoaumble YCA0BUS NPebbIBaHUA B HUX YKPbIBAEMbIX.

7.2 MpoAOMKUTENIbHOCTL PEXUMOB BEHTUNALMM, A TAKXKE MapameTpbl MMKPOKAMMATA U ra30BOro
CcoCTaBa BO3AYLWHOM cpeabl caeayeT NPpUHMMaTh B COOTBETCTBUM ¢ TpebosaHmamu CIM 88.13330.

7.3 B cuctemax CaHUTAPHO-TEXHUYECKUX YCTPOWUCTB HAAJIEXUT MPUMEHSTb CTaHAapTHoe
060pynoBaHMe, a TaKKe UCNOb30BaTb 060pyA0BaAHKNE, YCTAHOBAEHHOE MO YCIOBUAM NPOU3BOACTBEHHOM
[eATeNbHOCTN 0bbekTa.

Mpoxoabl M 3a30pbl MeEXAY dNemMeHTamu obopynoBaHMA, a TaKXKe Mexay obopypoBaHMem u
KOHCTPYKTUBHbIMM 3/1EMEHTAMW BbIPabOTOK TpebyeTcs NPUHMMaTb B COOTBETCTBUM C TpeboBaHMamM Cl
88.13330, [2], [7].

BeHTMAAumA y6exunuy,
7.4 Cuctemy BEHTUNALMM yOEXULL, CiefyeT NPOEKTUPOBaTb HA fiBa PEXMMA - YNCTOW BEHTUAALMK

N GUNBTPOBEHTUNALMM.
MpUHUMNMANbHAA cxema BEHTUAALMM yHexnLa npuBeseHa Ha pucyHke 7.1.



K o e A L 5

YcnoBHble 0603HayeHuUs:

@ BEHTUAATOP = 3alLMTHOE YCTPOWCTBO

® duUnbTP-NnornoTUTEND =] K/nanaH U3bbITOYHOTO AaBNEHUA

1 knanaH repmeTnyeckmii —+ HanpasneHue ABUXKEHWNA BO3ayXa

— BO34YyX0BOZ £> HanpasneHWe AeNCcTBMA ecTeCTBEHHOW

TArM BO34yXa

)

3alUUTHO-TEPMETHUYECKAA OBEPDb B3 repmeTtuyeckan aBepb (CTaBeHb)

1 - BeHTUAMpPYeMbI/ Tambyp-Linto3; 2 - W/030BaA Kamepa;
3 - Tambyp-wnio3; 4 - Tambyp; 5 - pacwmpuTenbHas Kamepa
C repMeTUYEeCKUM CTaBHEM; 6 - CAHUTAPHbIN y3en

PucyHok 7.1 - MpuHUMNnanbHaa cxema BEHTUAALMUM ybexunLla

7.5 Yunctaa BeHTMAAUMA NpepycmaTpuBaeTcs gns obecrneyeHma Tpebyemoro coctaBa Bo3ayxa M
yOaneHua TenaousbbITKOB. B Tex cnyyasx, Korga Bo3Ayx03abopbl pacrnonaratoTcsa Ha PacCTOAHUM He
6onee 50 M OT BbIxOAa Ha NOBEPXHOCTb, NOAABaeMbIl B yOeXKULLLE BO34YX B peXXMMeE YUCTON BEHTUAALMMU
O0/MKEH BbITb OUULLEH OT MbINK.

PunbTpOBEHTUNALMA NPEAYCMATPUBAETCA ANS OYMCTKMU NOAABAaEMOro Bo3Ayxa OT ra3oobpasHbIX U
a3p030/IbHbIX CPEACTB MAcCOBOro MOPaXKeHUs N NogaeprkaHusa B yberuie AonycTMMbIX NapameTpoB
BO34YLUHOM cpeapbl.

7.6 KonuuyectBo Hapy»KHOro BO3A4yXa Ha OAHOrO YKPbIBAEMOrO MPU YUCTOM BEHTUAALUK
HeobxoAMmo NpUHUMaTbL no Tabanue 7.1.

Tabnnua 7.1

Konunyectso nogasaemoro
Temnepatypa Bo3ayxa B npucnocabsmsaemoit BbipaboTke B 1eTHee Hapy»HOro Bo3ayxa npu
BPeMA rofia npu HOPMasibHoW (MPOMBILINEHHOM) BEHTUAALMM ts, °C UMCTOMN BEHTUAALMMN,
m3/(4-uen.)

oo 10 2




Ce. 10 mo 15 3

" 15 " 20 5
"o20 M 23 7
"o23 M 27 10

7.7 Konunyectso BO3ayXa, KOTopoe HeobxoaMmo noaasaTh B y6exuie npu GUAbTPOBEHTUAALMUM
ONA NOAJEpXKaHWA JOMYyCTUMbIX NapameTpoB BO3ZAYLWHOM cpeabl, creayeT NpUMHMMaTb M3 pacyeta 1
m3/(4-ven.).

7.8 Konnuectso Bo3ayxa, NoAaBaeMoro B ybexulie B pexume GpUALTPOBEHTUAALMM, Ly, M3/Y,
HeobXxo4MMO NPOBEPATL MO YCNOBMIO NOAAEPXaHMA NoAnopa Bo3ayxa B Tambypax-wto3ax (tambypax)
BenmumHon 20 Ma n pacxosa BO3AyXa B BEHTUAMPYEMOM Tambype-Luto3e, onpeaensaeMoro no popmyne

Lye >= 2000, + Ly, (7.1)

rge nr - Yncio TambypoB-wto3o8 (TambypoBs), B KOTOPbIX NpeaycMaTpMBaeTca O4HOBPEeMEHHoe
noageprkaHune nognopa Bosayxa (BXoa ¢ ABOMHbIM LWO30BaHUEM NPUHUMAETCA 32 O4MH TaMbyp-LUnt03);

L, - pacxoq BO34yxa B BEHTU/MPYEMOM Tambype-ww/to3e, NPUHUMAEMbIA paBHbIM 25-KpaTHomy
obbemy Tambypa-Lntosa, m3/u.

7.9 PacueTHOe KonMuecTso BO3ayxa L, m3/u4, KOTopoe HeobXxoaMMO NoaasaTb B O4HOKaMePHbIN
Tambyp-wnto3 (Tambyp, WAO30BYO Kamepy) 418 NnoanepKaHna NoAnopa, BbIMMCAAIOT No dopmyne

Lo = 200 + 150(2 + 0,1h)°%, (7.2)

roe he - MaKcMmanbHoe [faBNeHWe (Zenpeccusa) ecTecTBEHHOM TArM BO34yXa HA TFOPU3OHTE
ybexunuwa, Na.

7.10 Moanop B Tambypax-wato3ax (Tambypax) U NpoayBKY BEHTUAMPYEMbIX TambypOB-LINO308B
HaZNeXUT NpesycmaTpmBaTb BO34YXOM, 3abupaembim u3 ybexuiua. Mpu Bbibope BEHTUNATOPOB A/1A 3TOM
uenM HeobxooMMO Y4WUTbIBaTb BEAWYMHY [ABAEHUA W HANpaBAeHWE AeWCTBUA eCTeCTBEHHOMN TArU
BO34yXxa.

7.11 Yuctyio BeHTUAAUMIO Yyb6exuuw, HeobxoAMmo npeaycmaTpuBaTb 3a CYET AencTBuA
€CTeCTBEHHOW BEHTUAALMMU (eCTeCTBEHHOM TATK) UK C MOMOLLbIO BEHTUNATOPOB.

7.12 EcTecTBEHHYIO BEHTUAALMIO CeayeT npeaycMmaTpuBaTh B TEX C/y4Yasx, Koraa B /iloboe Bpems
roga (npu Heob6XoANMMOCTH - C MOMOLLbIO OTKPbIBAHWA BEHTUIALMOHHBIX ABepelt) B npucnocabansaembie
BbIpabOTKM MoCTynaeT HeobXoAMMOE KO/JMYeCTBO BO3AyXa C MapameTpamu, COOTBETCTBYHOLLMMMU
TpebosaHuam Cl1 88.13330.

YKasaHMA MO NpoBefeHUI0 3aMepoB MapamMeTpoB eCTeCTBEHHOW TArMM BO3Ayxa B BblpaboTKax
N3N0XKEHbI B NPUIOKEHUU U.

7.13 B cuctemax NpUHYAUTENbHOM BeHTUNAUMM TpebyeTca npeaycmaTpmBaTb BEHTUAATOPbI C
3NEeKTPOPYYHbIM NPUBOAOM MPU OTCYTCTBUM B yOEXKMLLE aBTOHOMHOIO MCTOUYHWKA 3N1EKTPOCHABKEHUA U
BEHTUAATOPbI C 3/IEKTPUYECKMM NPUBOAOM B yOEXKMLLE C aBTOHOMHbIM UCTOYHUKOM 3/1EKTPOCHABKEHUS.

7.14 Ecnv npv NPUMEHEHWW ecTeCTBEHHOW BEHTUAAUMWM He obecneynBaeTca yaaseHue
HOPMMPYEMOTro Pacxoa Bo3ayxa, HEOOX0AMMO NPeayCMaTPUBATD YCTPOMCTBO BbITAXHbIX BEHTUAATOPOB.

7.15 Ha Bo3ayxo3abopax M BO34yXOBbIOpOCax B yberuwax npu gasaeHnn Bo GpPoHTe yAapHOM
BOMHbI 3aTekaHua 6Gonee 0,01 MMNa (0,1 krc/cm?) cneayeT npeaycmaTpuBaTbh — YCTaHOBKY
NPOTUBOB3PbIBHbIX YCTPOMNCTB.

BeHTMAALMA NPOTMBOPAAMALMOHHbIX YKPbLITUIA
7.16 BeHTMNALMIO NPOTUBOPAANALMOHHBIX YKPLITUI, pa3mellaembiX B BbIpaboTKax AeNCTBYHOLLMX

0b6beKTOB € yCTOl‘/JI‘-WIBbIM 3ﬂ8KTpOCHa6)KEHV|eM B BOEHHOE BpemA, cneayer npegycmatpumBaTtb C
ncnosib3oBaHNeEM BEHTUNATOPOB, YCTAHOBJ/IEHHDbLIX MO YCZ1I0BUAM I'IpOMbILIJﬂEHHOVI BeHTUNAUUNN.



7.17 Mpun OTCYTCTBMM MNPOMbILINIEHHOW BEHTUNALMKU, a TaKKe Ha 06beKTax C HeyCTOMYMBLIM
3/1eKTPOCHabXeHMeM B BOEHHOE BPEMS BEHTUALMIO MPOTUBOPAAMUALMOHHbLIX YKPbITUIA HEeobxoanmo
npegycmaTpuBaTb 3a CYeT AOENACTBUS eCTeCTBEHHOW TArM cornacHo 7.12 mam nyTtem YCTAaHOBKM
BEHTUNATOPOB, MPUBOANMBIX B 4EMNCTBUE BPYYHYIO UKW OT aKKYMYAATOPHbIX BaTapen.

7.18 KonuuyectBo BO3AyXa ANA BEHTUAALMM NPOTMBOPAAMALMOHHBIX YKPbITUN, B KOTOPbIX
npeaycMmaTpmBaeTcs 3awWmTa paboumx U cayxKalmx paboTalowmx cmeH, HeobxogMmo NpUHMMaTb Mo
Tabnuue 7.1.

B Tex cnyyasx, KOrga B NpOTMBOPAANALMOHHDIX YKPbITUAX NpeayCcMaTpUBaeTCA 3alMTa HaceNeHus,
KOJINYECTBO NOAABAEMOrO HAPYXHOro BO34yxa Ha OZLHOrO YKPbIBAEMOro caenyeTt npuMHumatb no 7.1 ¢
KoadpdnuneHTom yBenmyenms 1,2.

7.19 Bo3ayxo3abopHble yCTPOMCTBA BEHTUNALMOHHbBIX CUCTEM C MEXAHMUYECKMM NOBYKAEHMEM NPU
NX PasmeLLEeHMM B YCTbAX LUTONIbHEBbIX BbIPabOTOK U HAKNOHHbIX CTBOJIOB C/le4yeT pacno/iaraTb Ha BbicoTe
He meHee 1 M OT ypoBHSA 3emMan (NoYBbI BbIPaboTKKM) U 060pYyA0BaTb KO3bIpbKaMK AN NPeaoTBPaLLeHNs
nonagaHua B HUX PaAMOaKTUBHbIX OCAAKOB.

BogocHabskeHune 1 acceHusaums

7.20 B 3aWMTHbIX COOPYKEHUAX HEObX0AMMO NpeaycMaTpMBaTh 3anac NMTbeBOM BOAbI U3 pacyeTa
2 N1 B CYTKN Ha O4HOrO YKPbIBAEMOTO.

TpeboBaHMA N0 Ka4ecTBY BOAbl Ha XO3AMCTBEHHO-MUTbEBbLIE HYXAbl NpuBeaeHbl B CM 88.13330.

7.21 [na XpaHeHMA NUTbEBOW BOAbl CAeayeT WCNONb30BaTb LUAXTHbIE BaroHeTKW, 6akw,
pesepByapbl, MNOKPbITble W3HYTPM MaTepuanamu, UMEWMMN COOTBETCTBYIOWME paspelleHna U
cepTUPUKaTLl A5 NPUMEHEHMUA B XO3AMCTBEHHO-MUTLEBOM BOAOCHAOKeHUM [4].

EMKOCTU ¢ NUTbeBOM BOAOM A,0/KHbI OblTb 060PYA0BaHbI KPbILWKaMKU M BOLOYKa3aTeNAMM.

7.22 [Ana pacnpefeneHva NUTbeBOW BOAbl TpebyeTca npeaycmaTpuBaTb  YCTPOWMCTBO
BOA0PA360pPHbIX KPAHOB - 0AMH KpaH Ha 300 YenoBeK UK NepeHOCHbIe BauKMy.

7.23 CaHuTapHble y3abl A0AXHbl 6blTb 060pPYAOBaHbI ACCEHU3ALUMOHHBLIMU BaroHeTKaMM WK
pe3epByapamu U3 pacyeta npuema 2 1 peKkannin Ha OLHOro YKPbIBAEMOTrO B CYTKM.

AcceHun3aLMOoHHble BarOHETKN A0/KHbI OblTb YCTaHOBMEHbI TaKMM 06pa3om, 4Tobbl paccTosHMe oT
BEpPXa BarOHETKM A0 KPOBAW BbipabOTKM COCTAaBAANO He MmeHee 1,3 m.

7.24 Nna cbopa cyxmx oTOPOCOB B 3aLUUTHBIX COOPYKEHUAX CAeayeT NpesyCcMaTpmMBaTh 3aKpbITble
€MKOCTM - ALMKN, BYMarKHbIe MELLKK, MaKeTbl U3 pacyeTa 1 1 Ha O4HOMO YKPbIBAEMOTO B CYTKU.

dneKTpocHabKeHune, ocBelleHne 1 CBA3b

7.25 SneKTpocHabXKXeHue 3alUTHbLIX COOPYXKEHU HeobxoAaMmo npeaycmMaTpuBaTb OT BHELUHEWN
cetu.

B HeobxoAMMbIX CAy4asx B 3aWMTHbLIX COOPYMKEHMAX CAeAyeT YCTaHaB/AMBATb aBTOHOMHblE
NUCTOYHMKM 3N1EKTPOCHABKEHUSA - aKKYMYNATOPHbIE BaTapen nnm gusenbHble anekTpoctaHumm (43C).

7.26 Npun Npon3BoOANTENBHOCTU GUNLTPOBEHTUAALMOHHOIO arperaTa 6onee 1200 m3/u B ybexkuax
HaaNeXuUT NpefycmaTpumBaTh ycTaHoBRy [A3C.

Ha obbeKkTtax, rge Ana TEeXHONOTMYECKMX UeNnel NPUMEHAIOT aKKyMy/aaTOpHble 6aTtapen, ux
MCMONb30BaHNE B 3aLUTHBIX COOPYKEHMUAX B KAYECTBE aBTOHOMHbIX MCTOYHUKOB 3/1EKTPOCHABKEHUSA He
orpaHuymBaeTcs.

7.27 3nekTpoobOpynOBaHUE, CUNOBble U OCBETUTE/IbHbIE YCTAHOBKM [OJMXKHbI OTBEYaTb
TpeboBaHUAM NpaBun 6€30NacHOCTU A5 TOPHbIX BbipaboTok [9].

7.28 A9C TpebyeTcs NPoeKTUPOBaTb B COOTBETCTBUM C TpeboaHuamm CMN 88.13330.

B waxTtax (pyZHMKax), onacHbix no rasy, A3C AOMXKHbI MUMeTb pyAHUYHOE B3pbiBOOE30nacHoe
ucnosnHexwue. MNpwu ncnonbsosaHmm [,3C B HOPMALHOM (HEPYAHUYHOM) UCTIOJIHEHUM CieAyeT pasmeLlaTb
MX Ha CBEXel BEeHTUNALMOHHOW CTpye W YCTaHaBAMBATb annapaTypy HENpepbiBHOTO KOHTPOAA
KOHLLeHTpauum meTtaHa B nomeweHmn 3C.

7.29 Mpwn pasmeweHnn [O3C 3a npegenamum ybexuuwa ee HeobxoAMMO MNPOEKTUPOBATL
3alUMLLEHHON B cooTBeTCTBMM C TpebosaHuammn CIM 88.13330 u CIM 165.1325800 K 3arnybseHHbIM U
BO3BbILWAKOLWMMCA 3aWMUTHBIM COOPYKEHMAM. 3alnTy OOCNYKMBAOLWLErO NEepcoHana B 3TOM Cay4yae



cnenyet npegycmaTpusBatb NMPpUMEHEHUEeM MHAUBUAYaNbHbIX CpeacTB ¢ obecneyeHMem BO3MOXKHOCTU
nepexoja B ybexulle gnsa otapixa.

7.30 Kpenu nogzemHbix Kamep A3C 1 npuaeraowmx K HUM BbipaboTOK Ha NpOTAXKEHUM 5 m oT
BXxoZAa B Kamepbl [19C fonKHbI 6bITb BbINOMHEHbI U3 Heroptounx (HI) maTtepuranos.

Cknag, roptoye-CMasoyHbIX MaTepuasoB AOJIKEH ObiTb pPaCno/ioXKeH B OTAE/NbHON CEKUuM,
oTgeneHHon ot nomeleHna O3C neperopoakoit u3 Heroptodero (HI) maTepmana TONWMHOW He meHee
200 mm, c npeaenom orHectonkocTy El 45,

7.31 CtaumoHapHyto CeTb 3/1IeKTPOOCBeLLeHNA TpebyeTca 060pya0BaTh B 3aLMUTHbBIX COOPYKEHUAX C
aBTOHOMHbIM  MCTOYHMKOM  3/IEKTPOCHAOXKeHMA, a TakKKe Ha 0b0beKTax C  YCTOMYMBBLIM
3/IEKTPOCHabKeHNEeM B BOEHHOE BpeMS.

7.32 Hopmbl 0CBeLLEHHOCTU BblPpabOTOK, MCMOJIb3yEMbIX MOJ 3aLUUTHbIE COOPYHKEHUSA, HAANEKUT
NPUHMMATL No Tabanue 7.2.

7.33 B 3aWMTHbIX COOPYKEHUAX, 0OOPYA0BaHHbIX CTaLLMOHAPHbIM OCBELLEHMEM, A1 obecneyeHuns
3BaKyauMW YKpblBaemMblX C/egyeT npeaycmaTpuBaTb pe3epBHOE  OCBELWEHME NEePeHOCHbIMU
CBETUNbHUKAMM MHANBMAYANIbHOTO NOJIb30BAHMA M3 pacyeTa OAMH CBETU/IbHUK Ha 10 yKpblBaeMblX.

7.34 B 3aWMTHbIX COOPYKEHMUAX, rae He NpeaycMOoTPeHO CTalMOHApPHOe ocBelleHne, Heobxoanmo
MCMONb30BaTb MEPEHOCHbIE CBETUAbHMKM WMHAMBUAYANBHOIO MNO0Ab30BaHMA. OCBELWEHHOCTb B 3TOM
CNyyYae He HopMupyeTcA.

7.35 B 3aWUTHbIX cOOpY:KeHuax TpebyeTca npeaycmaTpuBaTb CpeAcTBa OMOBELLEHMA M CBSA3M,
BXoAsLline B 06LLy0 CUCTEMY ONOBELLLEHMA U CBA3U 06beKTa.

7.36 3alnUTHbIE COOPYKEHMA AO0MKHbI UMETb TenePOoHHYIO CBA3b C MYHKTOM yrnpaBieHua obbekTa.

B ybexuluax cneayet npeaycmMaTpMBaTh TaKMKe BHYTPEHHIO aBTOHOMHYIO TenepoHHY CBA3b C
dUNBTPOBEHTUNALMOHHON KAaMepOoW, 3aLULLEHHbIMM BXO4aMU, MOMELLEHUAMMN aBTOHOMHOIO UCTOYHMKA
3/1eKTPOCHabXKEeHUA U MEeAULMHCKMM MYHKTOM.

Tabnuua 7.2
MoBepPXHOCTH, K KOTOPbIM
OcBellaemble y4aCTKU BbIpaboOTOK U MuHUManbHas
OTHOCATCA HOPMbI
nomeLLeHmn OCBELLEHHOCTb, /1K
OCBELLEHHOCTH

BbipaboTKKM A4NA pa3meLL,eHNA YKPbIBaEMbIX, 2 Ha nouse
BXO/bl B y6exullla, caHUTapHble y3/bl
PUNbTPOBEHTUNALMOHHBIE KAMEPDI U 5 Ha ypoBHe 0,8 m oT nouysbl
NoOMeLLEeHNSs aBTOHOMHbIX MICTOYHUKOB
3N1eKTPOCHabXKeHus
MeguumHCcKmMe NyHKTbI 50 To ke
CaHuTapHble NoCTbI 30 "
MyHKTbI ynpaBieHMa 06beKTOB 20 !

MpumeyaHue - Mpu NUTAHUU OT aKKYMYNIATOPHbIX 6aTapeil OcCBeLEeHHOCTb BblpaboTOK And
pa3smeLLeHNs YKPbIBaEMbIX, BXOAO0B B y6eXKuLLEe, CAaHUTAPHbIX Y3/10B A0NYCKaeTca npuHUmaTh 0,3 K.

MpoTrBONOXKapHble TpeboBaHMSA

7.37 Mpy NPOEKTUPOBAHUU 3aLLUTHbBIX COOPYKEHWI B rOpHbIX BbipaboTKax B YacTu TpeboBaHMIA No
noapHo 6e30nacHOCT HeobXxoAMMO BbIMOJIHATL MOMOXKEHMA [5] U HOPMaTUBHbLIX AOKYMEHTOB MO
nokapHowv 6e30nacHOCTU B 3aBUCMMOCTM OT Ha3HayYeHUA MNOMELLEHU B MWPHOE Bpems, a TaKkKe
TpeboBaHUA HACTOALWEro CBOAA NPaBUII.

7.38 Yuactku BbipaboTok, npucrnocabnvBaemble MO 3alLUTHbIE COOPYNKEHUSA, OOJIKHbI ObiTbh



060py0BaHbI NEPBUYHBIMU CPEACTBAMM NOXKAPOTYLLUEHMA B COOTBETCTBMM C [8].

7.39 B nomeweHunax A3C cnenyet npefycmMaTpmBaTh CPeACTBA NOXKAPOTYLWEHMA B COOTBETCTBUM C
TpeboBaHUAMM HOPMATUBHbIX AOKYMEHTOB NO NO*KapHol 6e3sonacHocTh 1 CMN 88.13330.

MecTa pasMelleHnsa aKKYMYAATOPHbIX OGaTapei A0MKHbI ObiTb 060OpyAOBaHbl NepPBUYHLIMU
CpeAcTBaMU NOXKAPOTYLIEHMA B COOTBETCTBMM C [8].

MpunoxkeHue A
(cnpaBoyHoe)

CXEMbl YCTPOMCTBA BXO40B C IBONHbIM LL/TKO30BAHMEM
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1 - Tambyp-wnto3; 2 - Wao30Ban Kamepa; 3 - Tambyp
ONA NPONycKa TPAHCMOPTHbIX CPEACTB B MUPHOE Bpems

PucyHok A.1 - Cxembl yCTPOIACTBA BXOA0B C ABOMHbIM LU/IKO30BaHUEM



Mpunoxernue b
(cnpaBoyHoe)
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1 - BOpOTa A/19 NPOMyCcKa OCHOBHOM FPynnbl YKPbIBAaEMbIX
W TPAHCMOPTHbIX CPeaCTB B MUPHOE BpeMms; 2 - Manble
asepu (0,8 x 1,8 m) AnA WNO30BaHUA YKPbIBAEMbIX
nocne 3akpbiTUA BOPOT

PUCYHOK B.1 - Cxembl yCTPOWCTBA OTAE/NEHHbIX
OT y6eXKuLL, 3aLLMLLEHHbIX BXO0B

KO3®OULMEHTbI SATEKAHWUSA Ksor U OTPAMKEHUA Korp YAAPHOW BOJIHbI
MPU MECTHbIX USMEHEHUAX KOHO®UTYPALIMK N CEMEHWNA BBIPABOTOK

XapaKtepuctuk APnp
Homep 3 MECTHBIX Ksar npu nnn Korp
nosnuu YcnoBue 3atekaHuma 0
y COMPOTMB/IEHMU
" 1,67 1,00 0,67 0,33 0,17 0,03
P 1,0 - 0,49 0,57 0,68 0,78 0,96
&R
T — pmen
J 0,8 - 0,45 0,55 0,67 0,76 0,95
1 w
' ‘ 0,6 - 0,36 0,45 0,63 0,75 0,94
P 0,4 - | 025 | 032 | 047 | 071 | 0,93

MpunorxkeHue B
(obasaTenbHoe)

Tabnunua B.1



‘ 0,2 ‘ - ‘ 0,14 ‘ 0,18 ‘ 0,26 ’ 0,41 ‘ 0,86

W - oTHolweHne cBoboaHOM OT 060pyaoBaHMA NAOWAAN K NOAHOM
naolaam ceyeHus BbipaboTKu

I'IpO,CI,OJ'IbHO[;i OCblO WUTO/IbHU

15 - 0,91 0,93 0,94 0,96 0,99
F’.q;_ 45 - 0,75 0,78 0,84 0,89 0,98
T 'i"':%'“;': a’
\ 90 ; 049 | 057 | 068 | 0,78 | 0,9
..\‘ \ rpag
N ‘A, 135 - 0,40 0,48 0,60 0,70 0,94
175 ; 032 | 0,40 | 050 | 0,60 | 0,91
B 0 - 1,47 | 1,53 | 166 | 1,75 | 1,95
rpag | 9o ; 049 | 057 | 068 | 0,78 | 0,9
Po_  Pu_

[ - yron meskay HanpasaeHUem pacnpoCcTpaHeHUA yAapHOM BOAHbI 1

1,0
0,8
0,6
0,4

0,2

0,20
0,20
0,23
0,30

0,37

0,20
0,24
0,28
0,34

0,43

0,23
0,27
0,31
0,38

0,47

0,27
0,32
0,37
0,45

0,56

0,30
0,36
0,41
0,52

0,67

0,37
0,46
0,55
0,67

0,80

& - OTHOLIEeHWeE NJIoLAAM NOMNepPeyYHoro ceyeHms BbIpaboTKu, B
KOTOPYIO 3aTeKaeT yAapHas BOJIHA, K NA0LAAN NONepPeyHoro cevyeHuns
BblpabOTKM, U3 KOTOPOW 3aTEKAET yaapHasa BOJIHA

Ksar OnpeaenaoT no tabavue




o & 1,0 0,8 0,6 0,4 0,2
: Ksar 0,60 0,68 0,76 0,83 0,92
| &
1

0,2 1,18 1,18 1,23 1,34 1,39 1,54
0,4 0,90 | 0,90 | 0,94 | 1,00 | 1,08 1,20
0,6 0,78 0,79 0,81 0,85 0,90 0,98
" ' 0,8 065 | 065 | 067 | 069 | 0,73 0,77
.p ' 1,0 0,51 0,51 0,53 0,54 0,56 0,60
; » 1,25 | 0,48 | 0,48 | 0,48 | 0,49 | 0,51 0,58
1,67 0,39 0,39 0,39 0,40 0,44 0,53
2,5 0,30 0,30 0,30 0,30 0,31 0,40
5,0 0,16 0,16 0,16 0,16 0,19 0,24
0,2 1,20 1,24 1,30 1,42 1,51 1,69
0,4 1,15 | 1,17 | 1,22 | 1,30 | 1,37 1,47

4P AP
A : 0,6 1,10 1,12 1,14 1,18 1,22 1,30

AP T
0,8 1,06 | 1,06 | 1,07 | 1,08 | 1,10 1,14
1,0 1,00 1,00 1,00 1,00 1,00 1,00
1,0 1,00 1,00 1,00 1,00 1,00 1,00
1,25 0,88 0,88 0,88 0,88 0,91 0,96




r 1,67 | 0,70 | 0,70 | 0,70 | 0,71 | 0,79 0,88
;’1 P 25 | 052 | 052 | 052 | 052 | 0,60 | 0,70
| (IR
50 | 030 | 030 | 030 | 030 | 037 | 048
02 | 1,25 | 1,33 | 1,40 | 1,50 | 1,55 1,69
04 | 1,15 | 1,18 | 1,23 | 1,34 | 1,39 1,50
06 | 1,00 | 1,03 | 1,10 | 1,17 | 1,20 1,30
J 08 | 086 | 09 | 094 | 1,00 | 1,08 1,18
9 °-l & 1,0 | 0,75 | 3,80 | 0,85 | 0,90 | 0,97 1,04
i 1,25 | 0,68 | 0,70 | 0,72 | 0,75 | 0,80 | 0,85
- 1,67 | 0,57 | 0,57 | 0,58 | 0,60 | 0,62 0,69
25 | 048 | 048 | 048 | 049 | 051 | 0,58
50 | 0,30 | 030 | 030 | 030 | 037 | 0,43
DNasnenve AP onpepensior no popmyne
AP, = AP, — (AP, — AP, )z,
10 roe APO - TPUHMMAIOT NOo Psar B NO3. 2 B 3aBUCUMOCTUN OT X ;

3aT

AP =K_AP

3aT mp?

roe Ksar NpUHUMAaOT no Tabanue




Ksar Npyn APHP
a 3aT
, AR)
rpan,
1,67 | 1,00 | 067 | 0,33 | 0,17 0,03
45 0,35 0,40 0,42 0,45 0,46 0,47
90 0,25 | 0,30 | 0,35 | 0,40 | 0,44 0,47
135 0,22 0,25 0,30 0,37 0,42 0,46
175 | 0,19 | 0,22 | 0,27 | 0,34 | 0,40 0,46
Dasnenve AP, onpepenstot no popmyne
AP, =AP, (1-0,3pe").
KoadpduumeHT I/ npmHumatoT no tabaunye
a, 45 90 135 175
rpag,
KoHcynbTtaHTMNtOC: NpumeyaHme.
YcnogHble 0603HaYeHNA AaHbl B COOTBETCTBUM C OPULMANBHBIM TEKCTOM JOKYMEHTA.
y 1 ‘ 0,68 ‘ 0,55 ‘ 0,40
11 w Ksar npum APnp
3aT A})O




I 1,67 1,00 0,67 | 0,33 0,17 0,03
P :l -P_‘,,.f_ | 1,0 1,0 1,0 1,0 1,0 1,0 1,0
0,8 0,92 0,92 0,92 0,95 0,98 1,0
0,6 0,69 0,79 0,79 0,88 0,95 0,99
0,4 0,60 0,60 0,60 0,70 0,85 0,98
0,2 0,35 0,35 0,35 0,42 0,53 0,76
AP

Ksar npn —

w AF,
1,67 1,00 0,67 0,33 0,17 0,03
1,0 1,0 1,0 1,0 1,0 1,0 1,0
0,8 2,10 1,70 1,58 1,35 1,25 1,14
0,6 2,80 2,30 2,00 1,70 1,50 1,34
04 3,40 2,50 2,40 2,00 1,80 1,62
0,2 4,00 3,30 2,90 2,40 2,10 1,75

AP, - pasnenve yaapHoW BONHbI, PaBHOE CTEMEHM 3aLLnTbl yEeKMLY
Knacca Il




KO3ODPUUMEHTBbI KOHUEHTPAUMW TAHTEHUWAIBbHbBIX
N CABUTOBbIX HANPAXEHWMA HA KOHTYPE BbIPABOTOK

PA3/IM4HOTO OYEPTAHMA

KoadpuumeHTbl KOHUEHTPaUUMK
TaHreHUMaNbHbIX U CABUTOBbIX

dopma ceyeHus BbIpabOTKU ﬁ Homep Y
p p hB TOYKM Hanpa*eHumn
Ko Ky Koq
Kpyrnasa 1 -1,0 +3,0 0
v, 2 0 +2,0 +3,5
3
. ‘\ 3 +2,0 0 +3,5
= 4 10
/ 4 45,0 -1,0 0
i
MpamoyronbHas 1,0 1 -0,9 +1,7 0
, ! 2 +1,7 -0,9 0
H
‘5{ 42 2,0 1 -0,9 +1,4 0
¥ 2 +2,1 -0,9 0
B
3,0 1 -0,9 +1,3 0

Mpunoxenne I'
(o6a3aTenbHoe)

Tabnuua .1



+2,4 -0,9 0
MpamoyronbHo-cBoA4YaTaA € 1,0 -1,0 +2,8 0
TpexueHTpoBbIM (KopoboBbiM) cBOAOM
-0,3 +2,2 +2,8
l

/ “""\2 +2,5 '0,7 +2,0

= 3 1,4 -1,0 +2,5 0
-0,3 +2,0 +2,7
B +2,7 -0,9 +1,4




MpamoyronbHO-cBOAYATAA C 1,0 1 -0,9 +3,1 0
O/ZIHOLLEHTPOBbIM (KOpPo6H0BbIM) CBOAOM
2 +1,0 +1,1 +4,3
i
T AT 3 +2,2 -0,9 +1,0
4 [ ‘
. 3 1,4 1 -0,9 +2,8 0
B 2 +0,8 +1,2 +4,0
3 +2,6 -1,0 +0,4

MpunoxeHue [
(cnpaBoyHoe)

3HAYEHMA PACYETHbIX CONPOTUB/IEHUI MOPOL PACTAMXEHWUIO N CPE3Y
B 3ABUCMMOCTN OT UX PACHETHOTO COMPOTUB/IEHUA CHATUIO

Tabnumua 4.1
PacueTHoe PacyeTHoe conpoTtusieHune, Mlla
conpoTtmeaeHue
lfopHble nopoabl R . N
CHRATUIO 1%, | pacTaeHnio Rp cpesy ch
MIMa
N3BepKeHHble N meTamopduueckne nopoabl 20-200 0,8-8,0 4,0-40,0
AprunnnTbl:
NPV HaNYUM 3ePKaN CKONbKEHUA 10-30 0,5-1,0 0,6-3,6
C YIANCTbIMM NPOCNOAMM 10-30 1,4-3,0 1,8-10,8
ANneBpoNUTbI:
NPU HAIMYUN 3ePKAN CKOJSIbXKEHUA U 15-50 0,3-1,0 1,0-6,0
YIANCTbIX NPOCNOEB
C pPacTUTENbHbIMM OCTAaTKAMM Ha 20-50 2,0-3,5 3,5-17,0
NJ0OCKOCTSIX 0cnabneHusn
C MENKUM pPacTUTENIbHbIM AETPUTOM Ha 20-50 4,0-6,0 55-27,0
NJ0CKOCTAX ocnabneHma
MecyaHuKu:
NPY HaAMYUM YTONbHbIX NPOCN0OEB 40-100 1,8-3,0 1,6-10,0
80-200 2,4-20,0 2,4-16,0
pacTUTeNbHbIMM OCTaTKaMM HA NAOCKOCTAX 50-120 4,0 4,0-20,0




ocnabnexus 100 - 200 4,0 6,0-30,0
C MENKUM pacTUTeNIbHbIM AETPUTOM Ha 50-120 6,0-7,2 50-32,4
MNOCKOCTAX 0cnabneHna
100 - 200 6,0 10,0-50,0
Mncol 10-40 1,5-4,0 2,0-8,0
AHrMapuT 30-60 1,8-3,6 4,0-15,5
ConaHble nopoabl 10-40 0,8-3,2 1,5-12,0
KameHHas conb 20-40 0,8-1,6 3,0-12,0
MunbHbIe N3BECTHAKN 2-8 0,3-1,2 0,5-4,0

n V<RM <RM <RM
pumedaHme - [InAa NpoMerKyTOUYHbIX 3HaYEeHUM . BENUYUHbI P n cp onpeaenAarTca no

nHTEPNONAUNN.

MpunoxerHune E
(cnpaBoyHoe)

METOZMKA PACYETA YCUIUIA B KPEMW BbIPABOTOK
OT BO3AENCTBMA CEMCMOB3PbIBHbIX BOJTH

E.1 Usrnbarowmit momeHt M, MMa-cm® (Krc:cm), B MOHONUTHOW BETOHHOMN M Kene3o0b6eToOHHOM
Kpenu cBOAYATOro O4YepTaHUA NONEepPeyHOro ceyeHus B BblpaboTKax, MPOWAEHHbIX B CKanbHbIX M
NoJIlyCKabHbIX MOpoAax, onpeaenaerca no popmyne

I~ Y7, l-v
M=-P ——[———+— (K, -1-9)], (£1)
Kp.()lul 12(1 + ;uz) 4

C
rae P -3keuBaneHTHan cTatMueckas Harpyska, MMa (krc/cm?), onpesensemasn no ¢popmynam:

OKB

P: =10, +0,.)(cos’ a+Esin’ a)+ o, (sin’ a+ Ecos’ a)+ E(l 1o, +0,, +0,.); (E.2)

3KB

P.. =10, +0,. )(cos’ a+Esin’ a)+ o, (1+ &)+ E(L1o, +0..); (E3)

OKB

ro - NPUBEAEHHbIV paanyc BbipaboTKK, paBHbin 0,16 nepumeTpa nonepeyHoro cevyeHms BblpaboTku,
c™m;

B oduumanbHOM TeKcTe AOKYMEHTA, BUAMMO, AOonylleHa oneyaTtka: Tabauua W.1 oTcyTcTByeT.
Bo3morKHO, uMmeeTcs B BuAy Tabamua E.1.

Koo - KO3OOUUMEHT, YUMTbIBAIOWMIA BAWAHWE PEAKTMBHOIO OTMOPa Kpenu Ha nepemelyeHue
KOHTYpa BblpaboTKK, NPUHMMaEMbIiA No Taba. U.1;



/11 , IUZ - KOQ(I)d)MLI,MGHTbI, yyunTbiBatowne KXeCTKOCTb Kpenn COOTBETCTBEHHO NpU nsrnbe u CXKaTuu,

Ki - cymmapHbii KOI)OUUMEHT KOHLEHTPALMW HaNPAMKEHWA Ha KOHType BblpaboTKM,
onpeaensemblit o popmynam:

K. :Kp(cos2 S+ Esin’ BH+EK ; (E.4)

K, :Kp(cos2 B+ Esin’ ﬂ')+Kq(sin2 B+ Ecos’ B) +K,, (1-¢&)cos B'sin ', (E.5)

! o o o
roe ,B - Yyron, rpag, y4MTbIBalOLWMIA HaNpaBaeHne AEUCTBUS HAarpy3oK, PaBHbIN:

o
=arctg————; (E.
pradte s o 9

cz

Kog - KO3OOUUMEHT KOHLEHTPALMM CABUIOBbIX HANPAXKEHWNI, onpeaensiemblii No NPUAOKeHUo I,

Ecnu He cobntopaetca ycnosue (6.7) pasaena 6, B pacueT cieqyet npunumate P no ¢popmyne

3KB
(6.2) 1 koaddULMeHT K, no dopmyne (E.4), ecin He cobmopaertcs ycnosue (6.8) pasgena 6 - PS5 no

OKB

dopmyne (E.3) n Ky no popmyne (E.5).

Tabnuua E.1

E./Es 0,5 1,0 1,5 2 n 6bonee

Kp.o 1,6 1,3 1,2 1,0

E., Es - MOAyNM yNpyroctn cCOOTBETCTBEHHO Nopobl 1 6eToHa, MMa (krc/cm?).
Kosdpduumnentol L v AL, BbIMUCAAIOT NO popmynam:

Ery .
= » (E.7
# Ka(bE6dlfr;3771(1+V) &7
Er;
= » (E.8
& K, Esd rm,(1+v) (&)

roe Kue - KOIQPUUMEHT, yuMTbIBAIOWMIA HenuHelHble pedopmaTuBHble CcBOMCTBa OeToHa,
npUHUMaembli no Tabaumue E.2;

dy - TONWMHA Kpenu, Cm;

I's - PAAMYC Kpyra, paBHOBEIMKOIO MO MNJ/IOLWAAM NONEePEeYHOMY CEYEHUIO BbIPAabOTKHU, CM;

1., 1, - KO3GOULMEHTDI, Y4UMTbIBaIOLME BANAHNE apMaTypbl Ha XECTKOCTb Kpenu, Bbluncaaemble

no ¢opmynam:

L 24ELF, (
— - 3> (ES
K, Ed;

=

)



E2F

a

=14+—=2—2,
1, Ed.

(E.10)

rae E, - Moaynb ynpyroctu apmaTypbl, IPMHUMAEMbI MO CNPaBOYHbIM AaHHbIM, MIMa (Krc/cm?);
lo - paccTosHWe OT HeMTPaNbHOW OCK KPENW A0 LEHTPA TAXKECTM NPOAOAbHOM apMaTypbl, CM;
F. - nAowaab NonepeyHoro ceyeHns apmaTypbl, Cm2.

Tabnuua E.2

P /10—4En 1 3 5 7 n bonee

OKB

KF'.¢ 0'9 018 0:7 0,5

E.2 Npogonbhyto cuay N, MMa-cm? (Krc), B cBOAE MOHONNTHOM 6ETOHHOW 1 XKene306eToHHOM Kpenwu
B BbIpaboTKax, NPOMAEHHbIX B CKa/IbHbIX M NOYCKabHbIX NOPOAaX, BblYMCAAIOT No dopmyne

N=p,
K

p.

[+ 20K, ~1- &) 1)
o 1=m,  4u,

MpoaonbHY0 CUYy B CTEHKE HeobXoAMMO NpPWHMMaTb PaBHOW NPOAOJ/ILHOM CUe B CBOAE,
YMHOMKEHHOM Ha SIN@_ (@, - yron HakNOHa CeYeHMa MATbl CBOAA OTHOCWUTE/IbHO BEPTUKaNbHON OCK
BblpaboTKK, rpaa).

E.3 Kpenb BbIpabOTOK, PacnoNOMKEHHbIX B MATKMX FPYHTAX, HaA/NEXWT NPOBEPATb Ha AencTBue
HarpysoK - CTaTUYECKOMN M OT BOJIHbI CKaTUA. BepTUKaNbHYIO 3KBMBANIEHTHYHO CTaTUYECKYHO HarpysKy oT

!
BosHbl ckatua P, MIMa (krc/cm?), cneslyeTt BbluncasTb no popmyne

P =0,K,, (E12)

9KB

rae Ko - KoaddMUMEHT, yUMTbIBAIOLWMIA YBENMYEHNE OABNEHMUA 33 CYET OTPAXKEHMA Ha rpaHuue
MAFKUX FTPYHTOB M Kpenwu, NpMHMMaembli no Tabauue E.3.

Tabnuua E.3
—= 0,1 0,4 0,6 0,8 1,0
AKp
Ko 1,8 1,4 1,25 1,1 1,0

B Tabnuue E.3 A 1 Ayp - aKYCTUYECKOE COMPOTUBAEHME COOTBETCTBEHHO MATKOrO rPyHTa U Kpenw,
NPMHUMAIOTCA MO CNPABOYHbIM AAHHbIM.

Ycnnma B Kpenu BblpaGOTOK, PACNONOXEHHbIX B MATKUX TPYHTAX, onpeaenAarT no npasuiam
CTpOMTEI’IbHOﬁ MeXaHUKHN.

MpunoxkeHue XK



(cnpaBoyHoe)

3HAYEHWA KO3PDULIMEHTOB HECYLLIEM CNOCOBHOCTU
NOTO/TO4YNHbI KAMEP U MEXOYKAMEPHbIX UE/TMKOB

Tabnuua XK.1

opHble nopoapbl Ko K,

N3BeprkeHHble n meTamopduryeckue:
cpegHeHapyLlweHHble NPU PAaCcCTOAHUN MeXay TpewmnHammn ot 0,500 1 m 2,0 2,1
cnaboHapyleHHble NPU PAacCTOAHUM MeXAY TPelnHaMmm ce. 1 m 1,6 2,3
Mvncol 1,4 2,3
Kpuctannnyeckme n3BectTHAKM 1,0 1,4
Yro/ibHbIX MECTOPOXKAEHUM 2,8 1,8
MHoroneTHemep3nble 1,0 1,0
loptoune cnaHubl 1,8 1,4
ConsHble 1,4 1,6
KameHHas cosnb 4,0 3,0
MunbHble U3BECTHAKK (PaKyLLUEYHUKM) 1,0 3,0

MpunoxerHne U
(cnpaBoyHoe)

YKA3AHWMA NO NMPOBEAEHNIO 3AMEPOB INMAPAMETPOB
ECTECTBEHHOWM TArM BO34YXA B BbIPABOTKAX

N.1 Ana onpepeneHns KONMYeCTBa M YCTOMYMBOCTU HanpaB/ieHUA ABUXKEHMA BO34yXa 33 c4yeT
€CTeCTBEHHOM TArM 3aMepbl HEODXOAMMO BbINONHATL HE peXKe ABYX pa3 B rog: NeTom - B Haubonee
YKAPKUI MecAL, U 3MMOI - B Hanbosiee XoN04HbIN MecsLl,.

N.2 MpoBeneHWe 3amepoB c/iefyeT BbINOJHATb B TeYeHWe OAHOW cMeHbl. Pexum pabotbl
BEHTUNATOPOB [/IaBHOTO MPOBETPUBAHUA A0 WX OCTAHOBKM B HOPMA/SbHOM pEeXMMEe MPOBETPUBAHUA
[OJIXKEH COCTaBNATb He MeHee 1 4. 3amepbl cneayeT BbINOHATL NPU OCTAHOB/IEHHbIX BEHTUNATOPAX Nocne
YCTOMYMBO YCTAaHOBUBLLIETrOCA ABUKEHUA BEHTUNALLMOHHOM CTPYW.

MonoxeHne NoA3EMHbIX BEHTUIALMOHHBIX COOPYMKEHUIM OOMKHO OblTb TaKMM e, Kak U npu
HOPMa/IbHOM MPOBETPUBAHUN PYAHUKA (WaxTbl). FepmMeTU3npYIOLLME YCTPOIMCTBA B YCTbAX BbIPAabOTOK, Y
KOTOPbIX PACMOJIOXKEHbI MOBEPXHOCTHbIE BEHTUAATOPbI, AONKHbI ObITb OTKPbITHI.

KanopudepHble ycTpoCTBa MOTYT HE OTK/OYATbCA, HO BO34yX, NMOCTYMNaloWMn B pyaHUK (waxTy)
noga AelCTBUEM eCTeCTBEHHOM TATK, He A0JIXKEH NogorpesaTbca 40 TemnepaTypsbl cebiwe 2 °C.

N.3 Yucno 3amepHbiXx MYHKTOB Heobxoaumo onpefenatb W3 ycnoBuit  daKkTUyecKoi
BEHTUNALMOHHOM CeTM pPyAHMKA (WaxTbl): B OCHOBHbIX BO34YyXONOAAIOWMX U BO3LYXOBbIAAIOLLMX
BbIPabOTKax, B MOCTYMNAIOLLMUX U UCXOAALMX HA BbIEMOYHbIE YHAaCTKN BEHTUAALMOHHBIX CTPYAX.



3amepbl TpebyeTca NPoBOAUTL BO BCEX BbIPabOTKaX, BbIXOAALWMX Ha MOBEPXHOCTb, B BbIpaboTKax
OKONIOCTBO/IbHbIX ABOPOB, MABHbIX KBepLI/aarax M WTPeKax, KanuTalabHbIX W NaHeNbHbIX bpemcbeprax
(yknoHax), xogKax M B ApYyrMx BblpaboTKax, KoTopble MOryT ObiTb MCMONb30BaHbl MOA 3alUUTHbIE
COOpPYKEHMUA.

B napannenbHbiX HAaKNOHHbIX BblPabOTKax, BbIXOAALLMX Ha MOBEPXHOCTb U COUTLIX MexXay cobow,
3amepbl cneayeT NPoOM3BOAMTL B HaYaie U KOHLEe BbIpabOoTOK, a TaK¥Ke nocne Kaxkaon 13 cboek.

MecTa npoBeaeHMA 3aMepoB c/ieayeT BbIbupaTb Ha NPAMOANHENHDBIX, BblAEPKAHHbIX MO CEYEHUIO
M He 3arpoMOXKAeHHbIX 060pyAOBaHMEM U MaTepMasaMm y4acTKax BbIpaboTok, Ha paccToaHnn 15 - 20 m
OT MECT NOCTynAeHuns (BbIXo4a), a TaKKe OT MeCT Pa3BeTBAEHUA (CANAHUSA) BEHTUNALNOHHbBIX CTPYA.

N.4 3amepbl BO Bcex BbipaboTKax ceayeT BbIMONHATL MO BO3MOXHOCTU OAHOBPEMEHHO.

[na peructpaumm BO3MOMHbIX WM3MEHEHW KOAMYecTBa BO3AyXa, B OAHOMW U3 BblpabOTOK,
BbIXOAALLMX Ha MOBEPXHOCTb, CeflyeT NPOBOAMUTb KOHTPOJIbHbIE 3aMepbl Yepe3 15 - 30 MUH B TeyeHue
BCero nepuoga HabnwoaeHuin. B ocTanbHbIX NyHKTax NPOBOAAT OAMH-ABa 3amepa.

KoHTpOo/ibHble 3amepbl HE06X0AMMO NPOBOANUTL B BbipaboTKe, rae npeanonaraetca Hambonbwni
pacxos Bo3gyxa. MNpu HEBO3MOXKHOCTU M3MEPEHUA KOIMYECTBa BO3AyXa B BbipaboTKe, BbixoAAllel Ha
NOBEPXHOCTb, KOHTPOIbHbIE 3aMepbl CleAyeT BbIMNONHATb B OAHON U3 NPUAEratoLWmx K Heil BbIpaboToK.

N.5 B Kaxaom 3amepHOM MyHKTe TpebyeTca onpeaenAtb HanpaB/ieHME M CKOPOCTb ABUMKEHUSA
BO34yxa, NN0oLLab NONePeYHOro ceveHna BbIpaboTkM, TeMnepaTypy Bo3ayxa. B Hauyane n KoHue 3amepos
cnefyeT TaKKe onpeaenaTb TeMnepaTypy Bo3ayxa Ha MOBEPXHOCTU (M3MepAETCa B TEHW).

B TOT »Ke nepunog, HabatoaeHN HEOBXOAMMO OCYLLECTBIATL MPOBEPKY COCTaBa BO3AyXa MeToLamMu
3KCnpecc-aHannsa Ha CoAeprkaHue mMeTaHa, KMCAopoaa WM YIAeKUCNOoro rasa, a Ansa WaxT (pyaHWKos),
pa3pabaTbiBalOLLMX 3a1€XKM YIAa (pyAbl), CKNOHHbIX K CAMOBO3ropaHuto, AONOJHUTENbHO HA CoAepKaHme
oKcupa yrnepoaa v sogopoga. JonycKkaetca Ncnosib3oBaHWe Npu onpeaeneHnu BbllleyKa3aHHbIX ra3os
nepeHocHbIXx NpubopoB (rasoaHanmsaTopbl) 3snusoguyeckoro pencteua. Kpome Toro, B nepuop,
HabnoaeHUN cneayeT onpeaensaTe NPU NOMOLLM CNeLMaNN3UPOBaHHbIX 1abopaTopuii coaeprKaHue:

B 3apA4HbIX Kamepax - BOAOPOAa;

npu oTpaboTke 3anexen yrna (pyapl), CKAOHHbIX K CaMOBO3ropaHUIO - OKcMAa yrnepoga u
BOAOPOAa;

B PYAHUWKaAxX (WwaxTtax) C BblAE/EHWMEM CEPOCOAEPHKALLMX TA30B - CEPHUCTOrO aHrMapuza w
cepoBoaopoaa;

B PYAHUKaXx (WaxTax), onacHbIX N0 HehpTenpoaBAEHUAM - Fa30B rPYNnbl TAXKEbIX YINeBo40P0408;

B PyAHWKax (WwaxTax) ¢ BblAe/EHUMEM ra30B ajibAerngHow u (Mau) akposeumHoBoW rpynn -
dopmanbaermsa u akposienHa;

OpYyrux BpeaHbIX rasoB (BewecTs), A4 oOnpeaeneHus KoTopbix TpebyeTca cneuuanbHoe
obopynosaHue.

Mpu onpegeneHnn nepeyncieHHblX ra3oB TaKXKe ONpeaensaeTca coaepXaHne meTaHa, Kucaopoaa
W yrNeKkUcnoro rasa.

N.6 HabntogeHna HeobxoamMmo NpoBogMTb No NPorpamme, NpesycmaTpmBatoLwen MeponpuaTis no
6e30nacHoOMy NpoBeAeHUto PaboT. 3anpeLaeTcs CoOBMeELLEHME NpoBeaeHUs paboT NPON3BOLCTBEHHOM
Nporpammsbl B Mepuog, BbINOJHEHUA HABAOLEHNIN U 3aMePOB NapaMeTPOB eCTECTBEHHOM TATU BO3AyXa.

N.7 Pe3ynbtaTbl HabaoaeHU HeobxoanMmo 0dOPMAATL aKTOM C BbIBOAAMM O BO3MOMKHOCTM
MCMONb30BaHNA BbIPAabOTOK A1A pPasMeLLEHNA 3aLWMTHOIO COOPYKEHMSA.

1.8 Bo BpemA npoBeAeHUA 3aMepoB B LUAXTax, ONACHbIX MO rasy, BCe 3N1eKTpUYeCcKMe MaLluHbI U1
annapatbl A0KHbI ObITb OTK/OYEHDI.

Jonyckaetca Hannume 31eKTPOo3Heprun ana paboTbl BOAOOTAMBHbLIX YCTAaHOBOK B KamMepax
BOA0O0T/IMBA M B A pYrMX BblpaboTKax, B KOTOPbIX HAXOAATCA NOA HaNPAXKEHNEM 3N1EKTPOOHOPYAOBAHNE U
Kabenn, nNpu ycnoBUM OTKAKOYEHUA SNEKTPOIHEPTMM CTALMOHAPHOM aBTOMATMUECKOW annapaTypoit
KOHTPO/A NpU coAepaHnM meTaHa 1%.

N.9 MonyyeHHble AaHHble O KOJIMYECTBE M HANpPaBAEHUWU OBUMKEHMA BO34yXa, KOHLEHTpaLuu
MeTaHa, Yr/IeKUCNOro rasa, Apyrux BpeaHbix rasos (BELECTB) coAepKaLLMXCA B BbIpaboTKax HaA/leXuUT
HaHEeCTU Ha BEHTUASALMOHHbIN NAaH U CXeMY BEHTUAALMM PYAHUKA (LLaXTbl) K NNaHY IMKBUMAALUKN aBapUiA.

MpumedaHue - MpU U3MEHEHUM CXEMbI MPOBETPUBAHUA (0ObeAUHEHWE C APYTMMM LLUAXTaMM,
nposeAeHMe HOBbIX NN INKBUAALMA AENACTBYIOLWMX BbIPabOTOK, BbIXOAALLMX HA MOBEPXHOCTb, YCTAHOBKA
HOBbIX BEHTU/IATOPOB), @ TaK¥XKe Npu nepexose paboT Ha HOBbIN TOPU3OHT C/ieayeT BbINOHATb MOBTOPHbIE
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