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TexH. Hayk; B. CegiH, o-p TexH. Hayk; A. LlanoBan, kaHA. TEXH. HayK);

A0 "YkpaiHCbKkni AepXaBHWUA FONOBHUA HAyKOBO-AOCAIAHUNA | BAPOBHNYUIA IHCTUTYT
iH>KeHEepPHO-TEXHIYHUX i ekonoridHmx BuwykyBaHb" (I. 3akonanno; O. KpamapeHko;
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MiHicTepcTBO perioHanbHOro po3BWTKY, OyAdiBHMLTBA Ta >KUTIOBO-KOMYHAabHOro
rocnogapcrea YkpaiHu

MiHicTepcTBO ekornoril Ta NPMPOAHUX pecypciB YKpaiHu

(nnct Ne 5/1-7/2104-17 Big, 20 6epesHa 2017 p.);

[epxaBHa cnyxba YkpaiHu 3 Haa3BuYamHUX cUTyadlin

(nmcT Ne 02-3631/261 Big 10 6epesHsa 2017 p.)

Haka3 MiHicTepcTBa perioHanbHOro po3BuTKy, OyAiBHUMLTBA Ta XUTIOBO-KOMYHarlb-
Horo rocrnogapcTtBa Ykpainu Big 25.04.2017 p. Ne 96, YnHHI 3 nepLuoro Yncna micaus,
wo Hactae yepe3 90 OHiB 3 AHA iX onyOnikyBaHHSA B OdiUinHOMY ApyKOBaHOMY
BuAaHHi MiHictepctBa "lHpopmauiniHmin GroneTeHb MiHicTepcTBa perioHanbHOro
po3BUTKY, ByAiBHMLTBA Ta XXUTNIOBO-KOMYHanbHOro rocnogapcraa YkpaiHn"

OBH B.1.1-3-97
MinperioH Ykpainu, 2017

Buaaseupb HOpMaTMBHMX AOKYMEHTIB Yy ranysi 6yaisHuuUTBa
i npomMucnoBocTi byaiBenbHUX MaTtepianie MiHperioHy YkpaiHu
HepxaBHe nignpuemcTBo "YKkpapxoyaiHdopm™
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BCTYN

Lli HopMK MICTATb OCHOBHI BMMOTM LLOAO iHXEHEPHOro 3axucTy TepuTopin, Byaisens i cnopya Big
3CyBiB Ta 06BaniB, cknagy iHXeHepHWX BULUYKYBaHb, OLiHKA BMMWBY CrOPYA iHXXEHEPHOro 3axmcTy Ha
HaBKOMNWLLHE cepefoByLle, BpaxyBaHHS CEMCMIYHMX BNIMBIB Ha CXUNWN Ta HayKOBO-TEXHIYHOIO Cynpo-
BOAY Ha BCiX eTanax XUTTEBOrO LMKy Cropy[ iHXXeHepHOro 3axucTy.

Lli HopMu € 060B'A3KOBUMU MPU PO3POBNEHHI MPOEKTHOT AOKYMEHTaLlii Ha HoBe ByAiBHULTBO, PEKOH-
CTPYKLtO, KaniTanbHUN PEMOHT i TEXHIYHE NepeoCHaLLEHHS CMOPYA iHXEHEPHOro 3aXUCTY i Y3rogpKeHi 3
YUHHUMMN HOPMATUBHUMW AOKYMEHTAMU B YACTUHI TEPMIHIB Ta BU3HAYEHHS NMOHSATD.

Y PO3BUTOK NONOXEHb Lnx HOpM po3pobnerHo ACTY-H b B.1.1-37:2016 [1].
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OEPXABHI BYQIBEJNIbHI HOPMW YKPAIHU

IHHKEHEPHUN 3AXUCT TEPUTOPIW, BYOIBEND | CMOPYA BiA 3CYBIB TA OBBAIIB
OCHOBHI NONMOXeHHSA

NMHXEHEPHAA SALLNTA TEPPUTOPWU, 30AHUN N COOPYXXEHUIM OT OMNON3HEN
N OBBAJTIOB
OCHOBHBbI€E MOOXEHUS

INGINEERING PROTECTION OF THE TERRITORIES, BUILDINGS AND STRUCTURES
FROM LANDSLIDES AND ROCKFALLS
Main principles

YuHHi Big 2017-11-01

1 C®EPA 3ACTOCYBAHHA

1.1 IHXXeHepHWI 3axXUCT TepuTopin, Byaisenb i cNnopyA BiA 3CyBiB Ta 06BaniB NoAiNsawTb HA CNnopyaun
iH)XeHepHOro 3axmcTy TepuTopin, Byaisens i cNopyA Big 3cyBiB Ta o6BaniB (4ani — CNOpyau iHXXeHepHOro
3aXMCTY) Ta 3axoau iHXEHEePHOro 3axmcTy TepuTopin, byaisens i cnopyn Big 3cyBiB Ta obBanis (aani —
3axo04M iHXXEHEePHOro 3axucTy).

1.2 MNpwu 3axucTi Teputopin, Byaisens i cnopya Big 3cyBHUX Ta ob6BanbHKX nNpouecis (4ani — 06'ekTn
iHKEHEePHOro 3axmCTy) NPy NPOEKTYBaHHi, HOBOMY ByAiBHULTBI, PEKOHCTPYKLi, KaniTarnbHOMY PeMOHTI Ta
TEXHIYHOMY MepeocHalleHHi (gani — npoekTyBaHHs i OyAiBHMLTBO) Crnopyd iHXEHEepPHOro 3axucTy y
CENCMIYHMX panioHax, pamoHax 3 MOLUMPEHHAM ['PYHTIB 3 O0COOGMMBUMKU BNACTUBOCTAMU (FPYHTU, LLO
npocigatTb Ta HabpsiKakTb, HACUMHI, HAMUBHI TOLLO), HA TEPUTOPIAX 3 NIPHUYMMK BUPODOKaMK, a TaKoX y
panoHax 3 pO3BUTKOM iHLUMX HEBE3NeYHMNX eK30reHHMX reonoriYyHmMX NpoueciB (NiATONMEHHS, 3aTOMNNEHHS,
eposia Ta po3muBK Geperis BOOOTOKIB i BogonM, abpasis, kapcT, cydosis, cenesi NOTOKM TOLLO) cnif
BpaxosysaTtu Bumoru AbH B.1.1-12, OBH B.1.1-24, ABH B.1.1-25.

2 HOPMATUBHI NOCUINAHHA
Y uMx Hopmax € NOCUSTaHHA Ha Taki HOPMaTMBHI akTK Ta HOPMATUBHI JOKYMEHTMU:
OBH A.2.1-1-2008 IHxeHepHi BULIYKYBaHHS Ans 6yaiBHMLTBA

OBH A.2.2-1-2003 Cknag i amicT maTepianiB OLUiIHKM BNAMBIB HAa HaBkonuLiHe cepeaosuile (OBHC)
npv NPOeKTyBaHHi i OyaiBHUUTBI nignpuemMcTs, OyauHKIB i cnopya

OBH A.2.2-3:2014 Cknag Ta 3MiCT NPOEKTHOI AOKYMeHTaUii Ha OyAiBHULTBO
OBH A.3.1-5-2016 OpraHisauisi 6ygiBenbHOro BUpoOHMLTBA
OBH B.1.1-12:2014 ByaiBHMUTBO Y CENCMIYHMX paioHax YKpaiHu

OBH B.1.1-24:2009 3axucT Big HebesneuHnx reonoriyHux npouecis. OCHOBHI MOMOXEHHSA NPOEK-
TyBaHHS

OBH B.1.1-25-2009 [H)XeHepHWIA 3aX1UCT TEPUTOPIN Ta cnopyn Big NiATONMEHHS Ta 3aTOMNNEHHS
OBH B.1.2-2:2006 HaBaHTaxeHHs i BnnnBn. HopMn NpoekTyBaHHA
[OBH B.1.2-4-2006 [HXeHepHO-TEXHIYHI 3aX0An LUMBINbHOroO 3axmcTy (UMBiNibHOT 060pOHN)

OBH B.1.2-5:2007 Cuctema 3abesneveHHs HagiHOCTi Ta 6e3nekn OyaiBenbHUx ob'exTiB. HaykoBo-
TEeXHiYHMIA cynpoBig GyaiBenbHNX 06'ekTiB

OBH B.1.2-14-2009 BaranbHi npuvHUMnu 3abe3nevyeHHs HafiMHOCTI Ta KOHCTPYKTMBHOI 6e3neku
OyaniBenb, cnopya, 6yaiBenbHUX KOHCTPYKLLI Ta OCHOB

BuagaHHs odidiriHe
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[OBH B.2.1-10-2009 OcHoswn Ta doyHaameHTn cnopyd. OCHOBHI NOSNTOXXEHHSA NMPOEKTYBaHHSA

CHwul 2.02.02-83 OcHoBaHus ruapoTexHnyecknx coopyxkeHun (OCHOBM rigpoTEeXHIYHMX cnopya)

OCTY 3517-97 lNigponorisa cywi. TepMiH1 Ta BU3HAYEHHS

AOCTY 3994-2000 besneka B Hag3BMYaiHMX cUTyauisx. HagssuyarHi cutyadii npupogHi. YnHHMKK
di3NYHOro NOXOMKEHHS. TepMiHN Ta BU3HAYEHHS

OCTY B B.2.1-5-96 (TOCT 20522-96) OcHoBuW Ta migsanvHu 6yauHkis i cnopya. ['pyHTU. MeToam
CTaTUCTUYHOI 06POBKN pesynbTaTiB BUNPOOyBaHb

[K 019:2010 KnacudikaTtop Hag3Bu4amHmMx cutyadin

3 TEPMIHU TA BUSHAYEHHA NOHATb

Y UMX HopMax BUKOPUCTAHO TEPMIHN, YCTAHOBIEHI B:

3.1 AK 019: Hag3BuyariHa cutyauis (gani — HC)

3.2 ACTY 3517: Bogorima, BOOAOCXOBULLE

3.3 OCTY 3994: eposis rpyHTy, 3aTOMfIEHHS, KapCT, NIATOMMAEHHS, NPOTU3CYBHI 3ax0oau, Ceflb,
cydosig.

Hwxuye nogaHo TepMiHK, 4O4ATKOBO BXMUTi B LIX HOPMaX, Ta BU3HAYEHHS MO3HAYEHMX HUMWN NOHATb.

3.4 6apeTta

EnemeHT doyHOaMeHTHOI KOHCTPYKLUiT rmmbokoro 3aknagaHHsa nigBuLLIEHOI HECYYOi 30aTHOCTI, WO
BNaLUTOBaHWUI 3a TEXHOMOrIE "CTiHA B IPYHTI"

3.5 BuBan

PanTtoBwui BigpuB i NagiHHs okpemux 6pun i 6rokiB ripCbKMx nopig 3 ykociB BUIMOK, 6opTiB Kap'epiB, 3
KPYTUX CXUIiB, CKNaaeHNX CKeflbHUMKN abo HaniBCKENbHUMW I'pyHTaMm

3.6 iHxXeHepHUI 3axMCT TepuTopil, OyaiBens i cnopyA BiA 3cyBiB Ta o6Banis

Komnnekc cnopyf iHKeHepHOro 3axmcTy Ta 3ax0AiB iHXEHEPHOro 3axmcTy, siki 3ab6e3neyvytoTb 3axucT
00'eKTiB iIH)XEHEPHOro 3axMCTy, PEryntoe rpaeiTalifHi Npouecy Ha cxunax i 3anobirae ix HeraTUBHOMY
nposisy

3.7 rpaBiTauiiHi npouecu Ha cxunax

PisHi bopmun pyxy FpyHTIB Ha cxunax nig BAAVBOM BracHoOl Baru

3.8 3cyB

Mpouec aecdopMyBaHHS 1 NOPYLUEHHSA PiBHOBArM 4YacTWHW I'PYHTOBOrO MacuBy cxuny (yKocy) nig
Ji€to rpaBiTauinHnX cun, rigpognHamMiyHoOro TUCKyY, OOAATKOBUX MPUPOAHMX abo TEXHOreHHUX HaBaHTa-
XeHb (CEeNCMiYHMX, HaBaHTaXeHHs (3abygosa) cxuny (YKocy) TOLo)

3.9 3cyBHa TepuTtopia abo cxun

Cxun abo noro gingHka, Ae aecopmalii 3pyLUeHHA NposBASTLCA Nia Aiet0 NPUPOAHMX abo TeXHO-
reHHUX hakTopis

3.10 3cyBHMI TUCK (piBHOAiIMHA 3CYBHOIO TUCKY)

Pe3ynbTytoua cuna TUCKY I'pyHTIB MO MMMOMHI 3CYBHOrO MacuBy (Pi3HULS MiXK 3pyLUYOYMM Ta yTpu-
MYHOUNM 3YCUNTISIMU) HA YTPUMYIOYY criopyay (MOroOHHe HaBaHTaXEHHS Mo LWMPUHI 3cyBy, KH/M)

3.11 3cyBoHebe3ne4yHa TepuTopis abo cxun
HinaHka cxuny abo cxun, Ae 3CyBHi AedopMalii MOXYTb akTMBI3yBaTMUCS NPW BNIMBI HErATUBHUX
NpuMpoaHuX abo TEXHOreHHMUX hakTopiB

3.12 koedildieHT cTINKOCTI
BenuuuHa kg , 10 BU3HA4aE CTyniHb CTIMKOCTI CXWmy (yKocy)
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3.13 HebGe3neuHi reonoriyHi npouecu

"eonoriyHi Nnpouecwu, sKi 3arpoxytoTb 6e3neyHin ekcnnyartadii 06'ekTiB iHXXeHepHOro 3axmcTy, rocno-
OapCbKin OianNbHOCTI Ta XXUTTHO NIOAEN

3.14 HopmoBaHuK KoediLieHT 3anacy CTINKOCTi (JonycTUMnN)

MiHimManbHWUIn gonycTUMMIn KoedilieHT 3anacy CTIMKOCTi cxuny (ykocy) Kg, 3 ypaxyBaHHSAM BCiX
MOXITMBMX MOXMOOK BUXIOHUX OAHUX i 3aC006iB MaTeMaTUYHOI 06POOKM, L0 BUKOPUCTOBYHOTL ANs OLHKN
CTINKOCTI CXuniB Ta BCTaHOBMEHHS (y pasi HeoOXigHOCTI) MPOTU3CYBHMX 3ax04iB

3.15 o6Ban

Cko4vyBaHHS, NepeknaaHHs i3 po3KoMBaHHAM OKpeMux B6pun Ta 6oKiB CKerbHUX IPYHTIB i3 KpyTUX
4YacTuH cxuny (yKocy)

3.16 obBanbHi ABMLLA

ABuia, WO po3BMBalOTLCA Mg BAIMBOM FpaBiTaUiMHUX CUM Ha CXurax i yKocax 3 KPUXKUM PYyrHY-
BaHHSIM 'PYHTOBOro macusy (ob6Banu, BMBanu Ta ocunm)

3.17 onnuBuHU (ONNMBM)

CnoB3aHHsA MOBEPXHEBOIO LWAapy MPYHTY MO CXUIy Yepe3 Noro HagMipHe 3BOSTOXEHHS

3.18 ocun

TpuBanuin abo TUMYaACOBUN | NOBINBbHUIA PyX HAKOMUYEHMX HA CXWUSi yNIaMKOBUX MPOAYKTIB BMBITPLO-
BaHHS, O MIiCTATb WebiHb i KpynHi kam'aHi 6punu

3.19 nia3eMHi ynioroBuHU CTOKY (YJIOrOBUHM)

[MoHWKeHHs, YTBOPEHI B MOKPiBNi BOAOTPUBKOIO LUAPY, 3anoBHEHI 0CafoBMMU I'PyHTaMu, Ta Crnps-
MOBYIOTb PyX NiA3€MHUX BOA,

3.20 noBepXxHSA KOB3aHHS

YMOBHa NOBEpPXHS, Ha SAKil BiobyBaeTbCA BiAPUB i 3MiLLIEHHSA I'PYHTOBOrO MacuBy

3.21 npoTu3CcyBHi cnopyAau rMuboKoro 3aknagaHHA

[ManboBi, NanboBO-aHKePHi Ta aHKEPHi Cnopyan, NPU3HaYeHi Ansa KomneHcauii aediunTy yTpumyoumnx
Ta/abo HagnuwKky 3ycurb Yy 3CyBHOMY MacuBi 3 ypaxyBaHHAM BCiX iCHYHUMX Ta MNPOrHO30BaHUX
HeCnpuUATNNBUX BMAMBIB Ta X CNOSMyYeHb

3.22 cnopyau iHXeHepHOro 3axmcTty

Cnopyau, Wo 3acToCOoBYHTb Ansl 3anobiraHHs, YCyHEHHs1 abo 3HMXKEeHHs 00 0e3neyYyHoro piBHS
HeraTMBHOIO BMNJIMBY 3CYBIiB Ta 006BaniB npu 3abeaneyeHHi EKOHOMIYHOCTI Ta HaAiHOrO OYHKLIIOHYBaHHS
NPOTSIrOM BCbOrO NnepioAy ekcnnyarauii

3.23 cTPYKTYypHE 34ensieHHA I'PYHTY

XapakTepucTuka MiLHOCTI I'PYHTY 3 XXOPCTKUMW HE3BOPOTHUMM 3B'A3KaMu, LLO Ail0Tb MK TBEpAMMU
YacTMHKaMM 'PYHTY, Ta 3abe3nedytoTb Y I'PYHTI CTPYKTYPHY KOPCTKICTb

3.24 cxun

HaxuneHa ginsiHka 3eMHOi NoBepXxHi, chopmoBaHa B pesyrbTaTi BNAMBY NPUPOOHUX Ta TEXHOrEHHUX
penbedoyTBOPIOKOYMX MPOLECIB

3.25 ykic

LLITy4yHO cTBOpEHA NOXuUsia NOBEPXHS I'PYHTY, LLIO OOMEXYE NPUPOLHUI IPYHTOBUA Macue, BUIMKY abo
Hacwun.
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4 TO3HAKWU TA CKOPOYEHHA
Y unx Hopmax BUKOPUCTaHI Taki NO3HaKK:
JlamuHcbKi eenuki nimepu

E,  —3cyBHWI TUCK, KH;

E, E, — mopyni aedopmalii i npyxHocTi rpyHTy, Mlla;

I — MOKa3HWUK TeKy4OCTi;

F — pO3paxyHKoBe 3HaYeHHS y3aranbHEHOT CUNOBOI Ail, 3a KO BUKOHYHOTb OLLIHKY rpaHuny-

HOro cTaHy, kH;

R — pO3paxyHKOBE 3HAYEHHSI y3aranbHEHOro rpaHMYHOro onopy, BCTAHOBEHOIO HOpMaMu
NPOEKTYBaHHS OKpeMux Buais cnopyna, kH.

JlamuHckKi mani iimepu
c — MUTOME 3araribHe 34enreHHs I'pyHTy, Kla;

Cipe — MUTOME 3YENTEHHS IPYHTY B MPUPOAHOMY CTaHi, BU3HAYEHe 38 CXEMOIO 3CYBY I'PYHTY
HenopyLueHoI CTpYKTypu, kla;

min — MiHIManbHe 3Ha4YeHHSA NUTOMOrO 34erneHHs I'PYHTY B MeXax NoBepxHi KOB3aHHS, BU3Ha-
YeHe 3a CXEMOI 3CyBY 'PYHTY MO NiAroTOBIIEHIN Ta 3MOYEHiN NoBepxHi, Kla;

Cg¢ — MMTOME CTPYKTYpHE 34ENnneHHs rpyHTy, klla;

k;  —KoediuieHT dinbTpauii rpyHTy, M/aoby (m/c);

Ksg  — KOewilieHT CTIMKOCTI cxuny (yKocy);

Ks, — HOpMOBaHMIA KOeiLEHT 3anacy CTiiKOCTi;

Sy  — MpOCiAaHHA FPYHTY B OCHOBI (pyHOAMEHTIB Npy 3aMoYyBaHHi, MM.

[peubki mani nimepu
Yy Ynor Yier Yo — BIANOBIAHO KoediLiEHTV HAOiMHOCTI 3a HaBaHTa)KeHHsAM, HadiiHOCTi 3a BiAnoB.i-
OanbHICTIO cnopyau, CrnonyvYeHHs HaBaHTaXXeHb, YMOB poboTy;

p — WiNbHICTb FPYHTY, /M3

Ps  — WiNbHICTb YaCTOK IPYHTY, /M3,

Py  — WINbHICTb CKeneTy (Cyxoro) rpyHTy, /M3,
Psg — WINbHICTb IPYHTY Y 3BaXXEHOMY CTaHi, /M3,

¢ ,pg; — KYT BHYTPILLHLOrO TEPTS I'PYHTY, rpag,;

@z — KYT BHYTPILLIHLOrO TEPTSA IPYHTY B NPUPOAHOMY CTaHi, BUSHAYEHWI 3a CXEMOIO 3CYBY I'DYHTY
HernopyLUeHOT CTPYKTYpW, rpag;

Qmin — MiHIManbHe 3Ha4eHHsA KyTa BHYTPILLHLOrO TePTHA I'PYHTY B MeXaX NMoBepxHi KOB3aHHSA,
BM3HAYeHe 3a CXEMOI0 3CYBY I'PYHTY MO NiArOTOBIIEHIV Ta 3MOYEHI NOBEPXHI, rpaa.

Y UMX HOpMax BUKOPUCTAHI Taki CKOPOYEHHS:

ACK - aBTOMaTM3oBaHa cucTeMa KOHTPOSIO;

033 — ancTaHuiiHe 30HAYBaHHA OiNAHKM 3€MHOI Kyri;

I'E - iHKeHepHO-reonoriYHNN eNEMEHT;

KBA — KOHTpOIsibHO-BUMIptOBarbHa anapartypa;

MCE - meTon CKiHYEHHUX ENTEMEHTIB;

HOC — HanpyxeHo-a4edOpMOBaHUIA CTaH;

PI'B — piBeHb I'pyHTOBMX BOA.
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5 OCHOBHI NMONOXEHHSA

5.1 Cknag Ta 3MiCT NPOEKTHOI AOKYMEHTAaL,l Woao cnopyd iHXEeHEPHOro 3axmcTy Ta 3axofiB iHxe-
HEePHOro 3axmMcTy NoBWMHHI Bignosigatu sumoram ABH A.2.2-3.

3aranbHi NOMNOXEHHS LLOAO NPOEKTYBAHHA CMNOPYA iHXEHEPHOro 3axXUCTy Ta 3aXOniB iHXEeHEepHOro
3axucTy MarTb BpaxosysaTu Bumorn AbH B.1.1-24.

CTpok ekcnnyaTauii cnopy Ta 3axofiB iHXXeHEepPHOro 3axXncTy NOBMHEH Bi4NOBIAATM CTPOKY eKchya-
Tauii 06'eKTiB iH>XEHEPHOro 3aXMUCTY.

5.2 Npun NpoeKTyBaHHi CNopyz, iHKEHEPHOro 3axmcTy chnifg 3abe3neunTu:

— 3aranbHy i nokanbHy (MiCLIEBY) CTINKICTb 3CYBHUX i 3CyBOHEDE3MNEYHUX TEPUTOPIN;

— rPaHMYHO JOoNyCTUMI BenuumHu aedpopmalii 06'eKTiB iHXXEHEPHOro 3axUCTy Ha TepuTopisx, Ae
icCHye Hebe3neka akTumBi3aLii iCHytouUnx abo yTBOpPEHHSA HOBUX 3CyBIB, 3rigHo 3 BH B.2.1-10;

— 6e3neyHe NpoXMBaHHSA NIOAEN;

— HagiNHICTb 06'eKTIB IHXEHEPHOro 3axnCTy;

— 30epeXXeHHs1 3anoBigHUX 30H, NaHAWadTIB, iICTOPUYHUX NaM'ATOK TOLLO;

— CaHiTapHO-TirieHiYHi, coLianbHi Ta pekpeaLliHi yMOBM Ha 3CYyBHUX | 3CyBOHEDE3NEYHNX TEPUTOPISIX;

— HanexHe apxiTekTypHe 0POPMIIEHHSI CNOPYL, iHXXEHEPHOrO 3axUCTY;

— pauioHarnbHe BUKOPUCTaHHA 3eMenb Ta NPUPOOHWX PecypciB BIiAMOBIAHO A0 BUMOM YMHHOIO
3aKOHOAaBCTBa LLOAO0 OXOPOHWN HaBKOMMULLHLOMO cepeaoBuLLa.

5.3 lNpu npoekTyBaHHI CNOpy4 IHXEHEPHOro 3axMCTy Ha CXunax, po3TallOBaHUX Y CEMCMIYHUX
panoHax, cnif BMKOHyBaTW pO3paxyHKu BigNOBIAHO A0 iHXEHEPHO-reonoriYHnX AOCHigKEeHb 3 ypaxyBaH-
HSAM MOXITMBMX 3MiH Di3UKO-MEXaHIYHMX XapaKTepUCTMK IPYHTIB Mig Yac ekcnnyartauii abo reoTexHivHoi
Meniopadii npu nigrotoBLi oCHOB Nig 6yAiBHMLTBO 3rigHo 3 po3ainom 10 i gogaTtkom K BH B.1.1-12 Ta
[1, 2, 3].

Mpy ubomy cnig BpaxoByBaTU 3MiHY (Pi3UKO-MEXaHIYHNX XapaKTePUCTUK MILHOCTI Ta HanpyXeHo-
AecopMoBaHOro cTany rpyHTiB (aani — HOC) npy NpoxomKeHHi cecMivHmMX xBunb. Ocobnumsy yBary cnig
NPUAINSTM NOSTOXEHHIO LWapiB I'PYHTIB (OCHOBHUM 0edOpPMOBaHUM ropn3oHTaMm, nocrnabneHnm 3oHam),
X po3mipam B 30Hi MOXITMBUX 3MiLLEHb.

5.4 'Y pasi HeobXiaAHOCTI, 3 METO 3HMKEHHS CEMCMIYHMUX HABaHTaXXEHb CIliJ 3aCTOCOBYBaTUN CUCTEMMU
cencmoizonsuii 06'ekTiB iHXeHepHOro 3axucty abo NPUCTPOI, L0 KOMMNEHCYHTb IHTEHCUBHI AUHAMIYHI Ta
CEeNCMIiYHI BNNIMBK (aemndpyrodi NpucTpoi, AMHaMIYHI racuTeni KonmeaHb Towo), 3rigHo 3 [1bH B.1.1-12.

5.5 MNpu MOXIMBUX TEXHOTEHHUX AMHAMIYHUX BNAMBax (Bid MalWH Ta obnagHaHHA, OyaiBernbHOl
TEXHIKW1, HA3eMHOrO Ta NiA3eMHOro TpaHCNopTy, BUOYXIiB y Kap'epax TOL0) CMOPYAN iHXXEHEPHOIO 3aXUCTY
Ha cxunax crnig po3TalloByBaTV Ha Ge3neyHin BiACTaHi Bid okepen AMHaMiYHOI Al (HoBe OyaiBHMLTBO)
abo Npu NpoeKkTyBaHHi Ta ByAiBHULTBI, PEKOHCTPYKLiI, KaniTanbHOMY PEMOHTI i TEXHIYHOMY MepeocHa-
LLIeHHI cropyA iHXXeHepHOro 3axXncTy BpaxoByBaTu AUHAMIYHI HaBaAHTaXEHHS 3 BU3HAYEHHSIM Be3neyHnx
BiCTaHeln B po3paxyHKax aHanoriyHo BNNBY CENCMIYHUX HAaBaAHTaXeHb.

besneyHy BigCTaHb Big AXepena guMHaMIYHOro BNAMBY 4YM Bibpauii BM3HaAYaTh 3a pesynbTaTtamu
pO3paxyHKiB 3a NepLUO Ta APYrok rpynamm rpaHUYHMUX CTaHiB OCHOB Ta KOHCTPYKLin. MNpu ubomy cnig
He nepeBuLLyBaTU rPaHNYHO-A0MNYCTUMI 3HAaYeHHSA AedopMaLii 3rigHO 3 YAHHUMW HOPMATUBHUMW OOKY-
MeHTaMu. [IuHaMiYHi HaBaHTaXXeHHS BU3HA4YaloTb eKCNepUMEeHTanbHUM LLNSXOM abo po3paxyHKOM.

5.6 Knacu HacnigkiB (BignoBiganbHOCTI) CNoOpyA iHXEHEpHOro 3axucTy BU3Ha4YalTb 3rigHO 3
[OBH B.1.2-14. BoHn NoBMHHI BignoeigaTn Knacam Hacnigkis (BignosiganbHOCTI) 06'eKTIB iHXEHEepPHOro
3axmcTy.

5.7 MNpoekTyBaHHSA cnopypn iHXeHEepPHOro 3axmMcTy Ta 3axoniB iHXEeHEPHOro 3axmMcTy MOBUHHO BUKO-
HyBaTUCb Ha OCHOBI 3aBOaHHA Ha NPOEKTYBaHHS, B SIKOMY BUKNAOalTb OCHOBHI TEXHIYHI BMMOrM A0
crnopyq i 3axoAiB iHXXeHepHOro 3axucTy, 6naroyctporo 3cyBHOI (06BanNbHOI) 30HN.

5.8 MNpoekTyBaHHA Ta OyAiBHULTBO OO'EKTIB iHXXEHEPHOrO 3axMCTy [4] Ha TepuTopIaX 3 AiloYnmun Ta
MOTEHLIMHO MOXNMBUMUN HEOGE3NEYHNMIN 3CYBHUMU Ta OOBanNbHMMU NpoLecamMm 34iNCHIOTL 3 ypaxyBaH-
HAM BUMOT iHXXEHEPHO-TEXHIYHMX 3aXOAiB LUMBINIbHOrO 3axucTy. Y MNPOEKTHIN OOKyMeHTauii y po3gini
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iH)KEHEPHO-TEXHIYHNX 3ax0fiB LMBINTbHOTO 3axmMCTy HeobXigHO HagaBaTu CTUCAy iHOpMAaLilo LWoAo
3MiCTy NPOTU3CYBHMX Ta NPOTUOOBANbHUX 3ax0iB.

Po3agin iHXeHepHO-TEXHIYHUX 3axOAiB LMBINIbHOMO 3axMcTy (LMBINbHOI 060pPOHM) po3pobnseTbea
srigHo 3 [1BH B.1.2-4 i [9].

5.9 lNpwn BnawTyBaHHI cnopyn iHXEHEepPHOro 3axMcTy MOBMHHI BpaxoBYBaTMUCb MICLIEBI €KOMOriYHi
YMOBM Ta OOMEXEHHS!, TUM 00'eKTa iHXEHEPHOro 3axMCTy Ta MOro napameTpwu, CKNagaHiCTb NPUPOAHMX
YMOB Ta X 3MiHW, L0 MOXYTb NPU3BECTUN A0 PO3BUTKY i aKTMBI3aLii He6e3neYHMX eK30reHHMX reosiorivYHnX
npouecis.

5.10 MNMpoeKkTyBaHHA crnopyp, iHKeHEepPHOro 3axX1UcTy NOBUHHO BUKOHYBATUCb HA OCHOBI:

— pesynbTaTiB KOMMMEKCHUX iHXXEHEPHMX BULLYKYBaHb Ha 3CYyBHMX, 3CyBOHEDE3MeYHMX Ta Ha npu-
nernnux TepuTopisXx;

— [aHuX, L0 XapaKTepuayTb 00'EKTU iHXXEHEPHOro 3axmcTy (Hanpuknaa, nam'aTtku apxitTekTypu) 3
MPOrHO3yBaHHAM 3MiHW OCOONMBOCTEN TEPUTOPIN (PEXMMU NPUPOLOKOPUCTYBAHHS: 3aMOBIgHUKN, CiMlb-
CbKOrocnogapchbKi 3emni ToLLo);

— NPOrHO3y MOXNMBMX 3MiH MPUPOOHNX YMOB ((Pi3MKO-MEXaHIYHNX XapaKTepPUCTUK IPYHTIB, KOMu-
BaHHSA PiBHS I'pyHTOBUX BoA (Aani — PIB) Tow0), WO CNPUYMHEHI NPUPOOHUMKU ab0 TEXHOrEHHUMMU
dakTopamu;

— MPOrHO3y 3MiH NPUPOAHMX YMOB I'PYHTOBOI OCHOBM i CTaHy OO'€KTiB iHXEHEepHOro 3axucTy 3a
pes3ynbTaTammn KOMMIIEKCHNX BULLYKyBaHb Ta, B pa3i He0OXiAHOCTI, HayKOBO-4OCHIAHNX pPOBIT i Moaento-
BaHHS;

— [0OCBIAy NPOEKTyBaHHSA, OyaiBHMLTBA Ta ekcnnyartauii cnopyp iHKeHEPHOro 3axncTy B aHamnoriyHmx
yMOBax TepPUTOPIT, Ky 3axuLLatoTb;

— BMMOT apXiTeKTypHO-NaHyBanbHUX PilleHb LLIOAO OCBOEHHSA TEPUTOPIN;

— ypaxyBaHHS CTyrneHiB i MmacwTabiB HeraTMBHOIO BN/MBY 3CYBiB Ta 06Banis;

— TEXHIKO-€KOHOMIYHOMO MOPIBHSIHHSA BapiaHTIB CNOPYA IHXEHEPHOro 3axuCTy;

— ypaxyBaHHS1 MiCLEBUX iHXXEHEPHO-Te0NOriYHNX YMOB, METEOPOSONYHMX 0COBNMBOCTEN, HASABHOCTI
OypiBenbHUX MaTtepianie.

5.11 [pu NpoeKTyBaHHI Cropya iHXEHEepHOro 3axucTy Chig po3rnsgaty TEXHIYHY MOXMAMBICTb i
€KOHOMIYHY [O0UINbHICTb iX CyMiLeHHs1 3 06'eKTaMu iHXXEHEPHOrO 3axUCTY, L0 BUKOHYIOThL Pi3Hi ekcrnya-
TauinHi PyHKUi, ANA NigBULLIEHHS CTINKOCTI CXuny.

5.12 OG'ekTI iHKXEHEPHOro 3axmCTy, L0 PO3TALLOBYOTb Ha CXWUIi Y1 NOGMM3Y HBOrO Ta BUKOPUCTO-
BYIOTb MiA3€MHUI NPOCTIP B 30HaX BMNIMBY CXWUNIB, HE MOBUHHI:

— MOpyLUYBaTU PEXUMM NIA3EMHOrO i MOBEPXHEBOIO CTOKIB, BMKNMKaTW NigsulieHHs PIB un nepe-
po3nogin cpopmoBaHuMX LWASAXIB inbTpauii i TOBEepXHEBOrO CTOKY;

— CpUATU OAATKOBOMY HAAXOMKEHHIO BOAWU Ha CXU;

— CTBOPHOBATM HErATUBHI CTaTUYHI | AMHAMIYHI HABAHTaXXEHHSA Ha CXUJIT;

— MOripwyBaTK 30BHILLHIN NaHgwadTHO-apXiTEKTYPHUI BUTNAL TEPUTOPIT;

— CNpUSATK aKTUBI3aUii npoueciB BUBITPHOBaHHS, eposii, cydoaii, po3MuMBY TOLLO.

[na 3MeHLeHHA HeraTMBHOroO MposiBy BKasaHWX (PaKTOPIB 3aCTOCOBYKOTb CMOPYAWM iHXEHEepHOro
3axuUCTy Ta 3aXOAM iHKEHEePHOro 3axmncTy 3rigHo 3 7.1-7.4.

5.13 NpoekTn cnopya iHXeHepHOro 3axMCTy i NOB'sA3aHi 3 HUMUW 3aX04M IHKEHEPHOIO 3aXUCTY NOBUHHI
po3pobnATUCH 3 NPOINAKTUYHO METOK 3 ypaxyBaHHAM HeoOXigHOCTI 3abe3neyeHHsa AoBroTpueanoi
CTINKOCTI cxuniB (yKociB) i 3abe3neyeHHs BMMOTr 3 OXOPOHM HaBKOSMLUHBOro cepefosuia. [NMpoekTtn
OKpeMUX NPOTU3CYBHUX CMOPYL iHXXEHEPHOro 3aXUCTY MOBUHHI BpaxoByBaTW TPUBasiCTb Y Yaci 3CyBHOMO
npoLecy Ta Noro MOXnmBI cTagii: npouec "nigrotoBkn" 3cyBY, 3MILLLEHHS I'PYHTIB (3CyB), "3aTyXaHHS" pyxy
3CYBHOIO MacuBy Ta nepexig CXuny y CTinkUn cTaH.

5.14 Tpw NpoekTyBaHHi cnopyn iHXeHepHOro 3axucTy HeobXxigHO BpaxoByBaTu TUNu Aedopmauin
cxuniB (YKOCiB) 3a MexaHi3aMoM 3MillleHHs (Tabnuuga B.3), 06'emun 3cyBiB Ta ob6Banis Ha cxunax (ykocax) 3a
MacLuTabHicTto iX nposBiB (Tabnuua b.4), reHeTU4Hi 03HaKK 3cyBiB Ta 06BaniB 3anexHo Big dakTopa, Lo
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€ BU3Ha4anbHUM Yy NOPYLUEHHI CTiKkoCTi cxuny (ykocy) (Tabnuusa B.5), KOHKpEeTHI iHXXeHepHO-reonorivHi
i rigporeonoriyHi yMoBUM, MOXIUBY LMKMIYHICTE PO3BUTKY 3CYBHMX i 06BanbHUX SBULY, MPUYMHU iX YTBO-
PEHHS, @ TaKOX MPOrHO3 3MiH iHXXEHEePHO-reomnorivYHMX i rigporeonoriyHnx ymMoB B nepiog OyaisHuuTBa i
eKcnryartauii KoMmnnekcy.

5.15 MNpun NpoekTyBaHHi cnopyn iHXXeHepHOro 3axmcTy Crif po3rnsgaTti BapiaHTu iX posTallyBaHHSA
Ha Pi3HMX YaCTMHax 3CyBHOro (06BanbHOro) Cxmny Ta NPUAMATU KOHCTPYKTMBHI PilLEHHS B 3aNeXHOCTI
BiJ MOXNMBUX Aedbopmalivi B mpoueci ctabinisadii (3axmcTy) cxuny.

5.16 3axoau iHXXeHepHOro 3axmMcTy NOBMHHI BpaxoByBaTh MOXIUBICTb NPUPOAHNX CUCTEM 4O Camo-
perynoBaHHA Ta CaMOBIOHOBIEHHS. 34aTHICTb CXUIIB SIK NPUPOAHUX CUCTEM OO CaMOpEryntoBaHHA Ta
CaMOBIQHOBMNEHHSA CNi MakcMMmaribHO BpaxoByBaTW NpU NPOEKTYBaHHI i BAPOBAaMKEHHI 3aX0AiB 3 iHxe-
HEepHOI NiAroTOBKM TEPUTOPIN.

5.17 Mepexi BogonoctavyaHHs, BOLOBIOBELEHHS Ta TensoTpacu crig po3TalloByBaTM B MeXax
nigHioka cxuny. B iHWoMy Bunaaky ix cnig yknagatuy i3 CynyTHIM gpeHaxeM Ta 3abeanevyBaTtun npu-
CTPOSIMU AN pPeryritoBaHHA i NPUNMHEHHSA Nogadi BoAW Npy aBapiiHUX BUTOKaX.

5.18 [Ina 3abesneveHHs HaginHOCTI Ta 6e3nekn 06'eKTiB iHXEHEPHOro 3axMCTy Crif 34iNCHIOBATK
MOHITOPVHI TEXHIYHOrO CTaHy Cropyh iHXXEeHepHOro 3axucTy 3rigHo 3 [6], a Anga o6'ekTiB iHXeHepHOro
3axuMCTy 3i 3Ha4YHMMK Hacnigkamy (CC3) — HayKOBO-TEXHIYHWUI CynpoBIA CNOPYA iHXEHEPHOro 3axmcTy
3rigHo 3 [1IBH B.1.2-5.

5.19 KapTu nopyLueHocTi 3cyBamun Teputopii YkpaiHu Ta iX NOLMPEHHS Y MeXaX iHXeHepHOo-reo-
NOriYHUX PETiOHIB HaBeAeHi B AoAdaTtky A, XapakTepucTuka 3CyBHMX Ta 00BarlbHUX MPOLECIB HA CXmrax
Ta ix knacudikauia — B gogatky b, ouiHka CTiMKOCTI cxmniB (yKOCIiB), BESIMYMHM 3CYBHOIMO TUCKY Ta
HaBaHTaXeHb Big obBaniB — B gogatky B, ocobnmBocTi opraHisauii Ta TexHonorii 6yaiBHMLTBa cnopya
iH>XEHEepPHOro 3axMCTy Ha cxunax (ykocax) — B gogatky [, a ouiHka ouikyBaHUX 30MTKIB Ta ePeKTUBHOCTI
NpOTU3CYBHUX 3axoiB — B Aoaatky L.

5.20 Y cknagi npoekTHOT JOKyMeHTaLil cnopy iHKeHepHOro 3axmcTy 3i 3Ha4dHuMn Hacnigkamum (CC3)
HeobxigHO nepenbayaTn BCTAHOBMEHHSA KOHTPONbHO-BUMIpOBarnbHOI anapatypu. OCHOBHI BMMOrM A0
MOHITOPUHIY TEXHIYHOIO CTaHy 00'EKTIB IHXEHEPHOro 3axmCTy Ta Cnopyz iHKEHEPHOro 3axXncTy HaBeaeHo
B AoaaTtky E.

6 AOOATKOBI BUMOIM WLOAO BUKOHAHHA IHHKEHEPHUX BULLYKYBAHb

6.1 IH>XeHepHi BULLYKYBaHHS cnif BUKOHyBaTK 3rigHo 3 [1IbH A.2.1-1.

Martepianu iHxeHepHMX BULLYKYBaHb (iHXXEHEePHO-reoae3nYHnX, iIHKEHEePHO-reonoriYHNX, iHxXeHepHO-
riApOMEeTEOPONOriYHMX) AN NPOEKTYBaHHA Cropya iHXEHEepHOro 3axucTy Ta 3axofiB iHXeHepHOro
3axMUCTy NOBWHHI OOCTOBIPHO BigobpaxaTun pearnbHy Ta MOTEHUiiHY Hebe3neky po3BUTKY 3CYBHUX Ta
0o6BanbHMX MPOLECIB i BKMOYATM [aHi, MOBHOTA Ta SKICTb SIKMX OOCTATHA AN MPUNHATTA TEXHIYHUX
pilleHb Ha BiANOBIOHMX CTaAifAX NPOEKTYBaHHSI 06'EKTIB iHKEHEPHOrO 3aXMCTY.

6.2 Y maTepianax BULWYKYBaHb i 4OCNIAXEHb ANS AINSHKN CXUY HAaBOAATb AaHi:

— MOJIOXKEHHSA CXWUIy B MEXax HaceneHoro NyHkKTy, MOro ChiBBiOHOLIEHHS 3 OCHOBHUMU (OYHKLiO-
HanbHUMK 30HaMK (CenbOULLHO, BMPOBHNYOI, KOMYHarbHO-CKITaACbKOK, TPAHCMOPTHOK TOLLO) Ha
OaHWIA Yac i Ha NepcneKTMBY, BUSHAYEHY FEHMNNaHoM;

— HasiBHICTb 00'EKTIB iHXXEHEePHOro 3axmcTy Ha cxuni (yKoci) i 6ins NnpMbpiBKOBOI YacTUHM NNaTo, ix
€KOHOMIYHa i KynbTypHa LiHHICTb, iIHXX€HEePHUIN CTaH i yHKLiOHanbHe NPU3HaYeHHs;

— reomopdonoriyHa (KoHgirypadisi, eKCrnosuLisi, reomeTpuyHi napaMmeTpu, BUCOTA, KPYTiCTb, HasB-
HICTb Tepac) i TEKTOHIYHA XapaKTepUCTUKKN cxuny (ykocy);

— iCTOpIisi OCBOEHHSI CXUIY 3 BUCBITIIEHHSIM YCiX BUAIB POOIT — 3eMNsAHMX, ByaiBenbHUX, FipHUYKX,
pO3BigyBanbHUX, FEONONYHNX, apXEOoSoriYHNX TOLLO, WO NPOBOAMMANCH B MUHYMIOMY Ha CXWUIi i Ha npu-
nernnx Ao HbOro AinsHKax;

— XapaKkTep MOXMBOI NigpobK/ B 30HAX BMSMBY CXMIIB NiA3EMHUMM BUPOOKaMK pisHOro poay 3rigHo
3[7];
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— XapaKTepucTuka rpyHTOBO-POCIIMHHOIO LUapy, WOro cTaH, Nopoau AepeB Ha Yac BULLIYKYBaHb iy
MVHYTIOMY.

6.3 IH)XeHepHO-reo4e3nyHi BULLYKYBaHHS NOBUHHI MICTUTU:

— BiZJOMOCTIi PO 3aCTOCOBaHy OMOPHY reode3nyHy Mepexy;

— TonorpadiyHi NnaHun 3cyBHOI (06BanNbHOI) i NPUNErnoi 30H;

— nonepeyHi npodini (B HeBMKpMBNEHOMY MacliTabi) 3cyBHUX | 0OBaNbHUX CXUIiB (YKOCIB);

— MaTepianu TonorpadiyHMx 3MOMOK MUHYIIMX POKIB, LLIO XapakTepusytoTb 3MiHU penbedy 3CyBHOI
(obBanbHOI) 30HM 3a nNepio NonepefHix BULYKYBaHb i pe3ynbTaTh CTauioHapHMX CMOCTEPEXEHD;

— apxiBHi MaTepianu, WO XapakTepuayoTb 3MiHM 00puCy penbedyy 3a icToOpUYHUI nepioA (4o i nicns
YyTBOPEHHS 3CyBiB i 06BaniB);

— ANS 3CyBHUX TepuUTopin rpadikM AMHaMikm 3CyBHUX 3MilLeHb B Yaci NO OCHOBHMX MOMEPEYHUX
npoinsax.

6.4 IH)XeHepHO-reonoriyYHi BULLYKYBaHHSA MatOTb BKITHOYATK OLLiHKY CTIMKOCTI cucTemmn "3cyBoHebes-
NeYvyHMM cxmn — 06'eKTU IHKEHEPHOrO 3aXUCTY Ta CMOPYAN iHXXEHEPHOro 3axmcTy" B NPUPOSHUX YMOBaX i
NPOrHO3y 3MiH B NPOLECI FOCNOAAPCLKOro OCBOEHHS TEPUTOPIl.

6.5 IHXeHepHO-reonorivyHi BULYKYBaHHSA MOBUHHI MICTUTK iHbOpMaLlito Npo:

— Micue po3TallyBaHHS panoHy (MangaH4yukis, OiNsHKN) BULLYKYBaHb, AaHi PO 06'€KTU iHXeHepHOoro
3aXMCTY;

— BUBYEHICTb iHXX€HEePHO-reomnoriYHMx YMOB (XapakTep i npuynHu gedopmadii OCHOB 06'eKTIB iHXe-
HEepPHOro 3axucTy;

— pbisunko-reorpadivHi ymoBu:

a) ocobnmBocTi 3cyBiB Ta obBanis, opmMu Mikpopenbedy, AaHi NPO HAsBHICTb i TUN POCIIMHHOCTI,
nonoxeHHs ctoBOypiB Aepes ("n'aHun nic");

0) penbed (i3 3a3HayYeHHAM abCoMTHMX BIOMITOK NOBEPXHI, YKMOHIB, BiAHOCHOIO NEPEBULLEHHS);

B) rigporpacpito i rigponorito, sKwWo Teputopia nepebyBae B cdepi BAnMBY BOAOWM i €pO3iMHUX
NPOLIECIB;

r) knimaT (aTMocdepHi onagu, TemnepaTypHUN PEXUM, CHIFrOBUA MOKPUB, NbOAOBUI PEXMM);

— reonoriyHy 0yaoBy Ta BNacTMBOCTI I'PYHTIB:

a) yMOBW 3ansraHHs IpyHTIB Ta niTororo-netporpadivyHy xapakTepucTuky LuapiB rpyHTiB 3a reHe-
TUYHUMW TUMAMU 3 BUAIMEHHSM B I'PYHTOBOMY MacuvBi MOBEPXOHb i 30H NOCNabneHHs, CeNCMIYHOCTI
(BM3HAYEHHS PiBHSA CEMCMIYHOCTI AINAHKN 3a pe3ynbTaTtaMy CEMCMIYHOro MiKpopamoHyBaHHS);

0) XxapaKkTepuUCTUKy (hidMKo-MexaHiuHNX BNacTUBOCTEN I'PYHTIB Ta iX 3MiHy Mpy BOOOHACUYEHHI;

B) BMAINEHHS iHXEeHepHO-reonoriyHnx enemenTis (gani — IFE) i po3apaxyHKOBMX I'PYHTOBUX €NTEMEHTIB
BignosigHo go ACTY b B.2.1-5 (TOCT 20522);

) XapakTepucTukM gisnyHmX, AedopmaLinHnX i MiLHICHUX BRnacTuBocTen rpyHTiB 3a | Ta Il rpynamum
rPaHNYHUX CTaHIB;

[) XapakTepuCTUKX I'pyHTIB i3 0COBNMBMMM BNACTUBOCTAMWU MOTPIOHO HaBoAWUTM 3rigHO 3 7.2.6.6
OBH A.2.1-1 (BUCBITNIOIOTE pe3ynbTaT BUNPOOYBaHb I'PYHTIB 3 0COBNMBMMM BNACTUBOCTAMM);

— riaporeonorivyHi ymMoBM (fxepena 3amMoyyBaHHS I'PYHTIB CXuny (MPUPOOHI Ta TEXHOrEHHi), Micus
BMXOOY BOAM Ha MOBEPXHIO, HASABHICTb BOLOHOCHMX FOPU3OHTIB, BKMIOYaK4M "BEPXOBOAKY", PEXMM
nig3emMHMX BoA, YMOB APEHYBaHHSA, JKepena Ta 00nacTi iX XXMBMEHHs, B3aEMO3B'A3KA MK OKPEMUMMU
BOAOHOCHUMM Lapamu; hinbTpauinHi BMacTMBOCTI BOAOHOCHMX I'PYHTIB; NporHo3oBaHuin PIB Ta mnoro
PEXUMU; XIMIMHUI CKNag NiA3eMHMX | MOBEPXHEBUX BOA, BKIHOYAKYM arpeCcuBHICTb NiA3EMHUX BOA, A0
©eToHy Ta apmaTtypw; BMAMB NiA3EMHUX | MOBEPXHEBUX BOA Ha CTiMKICTb CXuny (yKocy);

— Cy4YacCHi reonoriyHi Ta iHXeHepHO-reonoriyHi npolecu i aBMLLa: BUSIBNEHHA HebesneyHux reo-
NOriYHNX NPOLIECIB, WO CNPUSIOTL BUHMKHEHHIO Ta PO3BMTKY 3CyBIiB i 0OBaniB (abpasii, BOAHOI i BITpOBOI
epoasii ToLwo);

— XapaKkTepucTukn aedopmadin 'pyHTOBMX MacuBIB 3 yTOYHEHHSM iX TUMiB, MACLUTAOHOCTI i NPUYUH
BUHWKHEHHS, a TaKoX AaHi:
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a) ansa 3cysiB — TUN, BiK, cTagii i as3n po3BUTKY, PEXUM PYXY, LWBUAKICTb 3MILLEHHS, MOTYXHICTb i
BHYTpilWHSA GygoBa 3CyBHOro Tina, o6puc MOBEpXHi 3CYBHOMO 3MILLEHHS (3 BU3HAYEHHAM CTyMeHs ix
HaneXHOCTi 40 MOBEPXOHb i 30H NOCNabMEeHHS, WO MICTUTLCS B 'PYHTOBOMY MacuBi);

0) ons obeanis, BMBaniB i ocuniB — 06'eMn I'PyHTOBMX MAacuBIB i OKPEMMUX YraMKiB I'PYHTY, iHTEH-
CMBHOCTI OCUMaHHs, pe3ynbTaTi AOCMifiB LWOAO CKMAAHHS KaMeHiB (WBWMAKICTb MadiHHA, BENMYUHU
"BijCKOKY" TOLLO):

— OLHKY CTaHy (edeKTMBHOCTI poO0TK) iCHYIHOUMX CNOPYA, BKIHOYAOYM 3aXMCHI;

— OLHKY 3CyBHOI HeGe3nekn Ta pu3mnKy 3cyBiB i 00BaniB 3anexHo Bif CTaAiNHOCTI NPOEKTYBaHHA Ta
06'emy BUXIOHUX OAHWKX;

— MPOrHO3 3MiH iHXEeHEePHO-reosIoriYHNX YMOB i OLjiHKa BANMBY LUX 3MiH Ha CTiMKICTb Cxuny (ykocy);

— po3pobneHHs pekomMeHaaLin 3 iIHKEHEPHOro 3axmcTy.

6.6 Npw nporHo3yBaHHI 3MiH riapoOreonorivHMX YMOB TEPUTOPIN BHAcNigok 6yaiBHULTBA HEOOXiaHO
OLliHIOBaTU:

— nignip nig3emMHnx Bog Ha 6eperoBmx cxmnax npu CTBOPEHHI BOAOCXOBWLL;

— NiATONNEHHA TepuTOopIl BHacNigok niasuLieHHsa PIMB abo yTBOpeHHS HOBUX BOOOHOCHMX FOPU30HTIB
BHaCINiJOK BUTOKIB 3 BOOAOHECYUYMX KOMYHiKaLi i MONMBY 3erieHNX HacaKeHb, a TakoX Yepes 3MEHLLEeHHS
BMNApOBYBaHHSA 3 MOBEPXHIi I'PYHTY nNpu 3abyaoBi Ta BOAOHENPOHNUKHOMY NMOKPUTTI TEPUTOPIT;

— 3HWXKEHHS piBHA Ta Hanopy NiA3eMHMX BOA 4Yepes3 yrnalwiTyBaHHs ApPeHaxiB, a TakoX Mg 4vac
OyniBenbHUX poGIT Ha Cxuni 3 BOA4OBIANMBOM i3 KOTNOBaHIB i TpaHLlen 4yepes3 3arpo3dy AO0L4aTKOBUX
aedopmadivi 'pyHTOBOro Macusy.

6.7 Martepianu iHXeHepHO-TiApOMEeTEeOoPOOriYHMX BULLYKYBaHb MOBWUHHI BKMOYATK: TiAPOMOrivHi,
METEOPOIIONiYHi i KniMaTU4Hi BiJOMOCTI MPO paloH, B MEXax sIKOro po3TalloBaHa 3CcyBHa (obBanbHa)
OingHka.

6.8 TigponoriyHi maTepianu (AKwWo TepuTopia nepebysae B cdepi BNAMBY BOOOCXOBWULL, BOLONM,
PiYOK, MOpPIB) MOBUHHI MICTUTU ONS:

a) 6eperie BOOOCXOBMLL, Ta BOAOVM — BiAOMOCTi NPO PEXNM PiBHIB BOAW, NPO (PaKTUYHMIA XBUIbOBUIA
PEeXuUM, O BCTAHOBMEHUI CMOCTEPEXEHHAMU (0COBMMBO Mpu WTOpMax i3 HanWbiNbLLIOK MOBTOPHOBA-
HICTI0), NMPO PO3pPaxyHKOBI MapameTpu XBWSlb; MPO LUBUAKOCTI B3OOBX OeperoBux Tedi i Npo Micuesi
NbOJOBI ABULLA Ha akBaToOpii BOLOCXOBULL, MPUIErnoi Ao AiNsHKM, Ae NPOEKTYHTb 3axucHi Gepero-
YKpinmnoBarnbeHi cnopyau;

0) pivoK — BiZOMOCTI NPO MakcuMarbHi Ta MiHiMarnbHi piBHIi BOAW, NPO PiYHi KONMBaHHS PiBHIB BOAWU B
XapaKTepHi poku, Npo A0OOBI KONMBAHHS PiBHIB BOAWM B 30Hi BMAMBY rigpOENekTpoCTaHLUii, Npo BiTPOBI
XBWMi Ta XBWi, L0 BUHWUKAOTb MPU PYCi CyAeH; NPO XapaKTepHi LWBMAKOCTI Tedil Ta NbOAOBI sBULLA Ha
AinsiHKax, Ae NpoekTyTb 3axncHi 6eperoykpinntoBanbHi cnopyau, npo gedopmadii pycen;

B) MOpIB — BiAOMOCTi NPO PaKTUYHNI XBUITbOBUI PEXUM, LLIO BCTAHOBIEHUIN CMIOCTEPEXEHHAMMN, MPO
KONMMBaHHS PiBHA MOPS, MPO NPUMNIMBHO-BIAMBHI NpoLiecy, Mpo B340BX0eperosi Teuil, TbOA0BUA PEXNM,
npo mirpauii HaHOCIB, iX 6anaHc i mxepena XUBMNEHHS NIsKIB.

6.9 IHXeHepHO-reodi3nyHi JOCNiAXKEHHST Cnif BUKOHYyBaATWM AN1S1 MPOCTOPOBOI Kopensuii po3pisiB i
OaHNX iHXEHEPHO-TeosorNYHNX BULLYKYBaHb, PO341IEHYBaHHS NOPI4 i BUSBNEHHSA TEKTOHIYHMX PO3SIOMIB,
NMOBEPXOHb | 30H MOCMNAabMeHHs, BU3HAYEHHS TMUOMHM 30HU BOAOHACWMYEHHS, KamifisipHOro MigHATTS,
OKOHTYpPIOBaHHS "BEPXOBOAOK" MPUPOAHOrO i TEXHOrEHHOro NOXOAKEHHS, "NnoxoBaHMX" AONWH, rigporeoso-
riYHMX "BiKOH" i iIHLUMX HEOOQHOPIOHOCTEN MacUBY 'PYHTIB, sIKi 34aTHI BMEHLLMTU CTilKICTb 3CyBHOIO MacumBy.

6.10 MNpwu npoekTyBaHHi GyaiBens i cnopya cnig NPorHo3yBaT MOXMMBI 3MiHM i3UKO-MEeXaHIYHMX
BNACTMBOCTEN I'PYHTIB:

—y4yepes 3MiHy CTyrneHs 06BOAHEHOCTI I'PYHTIB BHACNIAOK 3MiHW BENNYMHM iHINbTpaLii aTMocdepHmx
onagiB y r'pyHT, a Takox 4Yepes KonmeaHHs (nigriom abo 3HmxkeHHs ) PIB;

— Oil BUBITPIOBaHHS,;

— Aii BiOpauii Big npavutor4mx MallnH i MexaHiamiB TOLLO;

— BiATaHEHHS I'PYHTY.
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6.11 Ha TepuTopisx 3i cknagHUMu iHXeHEepPHO-reonoriYHUMKM 1 rigponoriyHMMm ymosamum 3a Bigno-
BigHOro obrpyHTyBaHHs cnig nependayaTt BUKOHAHHSA cneuianbHuX BUAIB BULIYKYBaHb (OelwmdpyBaHHSA
MaTepianis gucTaHuinHoro 3oHayBaHHA 3emni (aani — O33), rasoxiMiyHa 3MOMKa TOLLO), PEXUMHUX
CrocTepeXeHb, HAayKOBO-AOCNIAHUX POOIT Ta Pi3HUX BUAIB MOOENOBAHHS, NPOrHO3yBaHHS 3aCTOCYBaHHS
eKkcrnepuMeHTanbHUX 3axofiB Ta Cropya iHXeHepHOro 3axucTy.

6.12 3BiTM 3 iHXEHepHO-reonoriYHNX BULLYKYBaHb MOBUHHI Bignosigatn Bumoram OBH A.2.1-1 3
060B'A3KOBUM 3a3HaYEHHSIM OCHOBHUX (DaKTOPIB, SKi BNNMBaKOTb Ha MPOrHO3 CTINKOCTI CXUny (ykocy).

7 OCHOBHI KPUTEPII MPU3HAYEHHA CMOPY[ IHKEHEPHOIO 3AXUCTY TA 3AXO[IB
IHKEHEPHOI'O 3AXUCTY

7.1 Cnopyaw Ta 3axoau iHXeHEpPHOro 3axmcTy NoBUHHI 3abe3neyunTu:

— 3a4aHuin (HOPMOBaHMI) KoediLIEHT 3anacy CTINKOCTI CXMUIY LUNSIXOM BriaLUTYBaHHS CNOPYA iHxXe-
HEPHOro 3axucTy Ta BUKOHAHHS e€(EKTUBHUX i €KOHOMIYHUX 3axXOAiB iHXXEHEepPHOro 3axucTy npoTtuaii
SBULLLAM | MPUYMHAM, LLO CMPUYUHAIOTE 3CYB abo 3HMXKYIOTb KOeIiUiEHT CTIMKOCTI 3cyBOHEOe3neyHnx
OINAHOK;

— [JOBroTpueany crabinisauito 3cyBHOro Ta 3cyBOHeEGE3MEeYHOro cxuny, Ha skoMmy byaytoTb 06'ekTn
iHXXeHepHoro 3axucTy, 6e3 6yab-AkMx HagHOPMOBaHMX AedopMaLlii MOro OCHOBM, sIKi MOXYTb BMSIMHYTH
Ha X eKkcnryaTauito;

— CTabiNbHICTb MPUNErnnX CXUIIB Big, MOXITMBOCTI YTBOPEHHS HOBUX Ta aKTMBI3aLii NpU3yNnUHEHMX
3CyBiB, MOB'A3aHUX i3 OyAiBHMLTBOM O0'EKTIB iHKEHEPHOIrO 3axXUCTY;

— MigBULLEHHS CTIMKOCTI CXMUNy 40 HOPMOBAHOro KoeqilieHTa 3anacy CTiMKOCTI B 3aNeXHOCTi Bif
Knacy Hacnigkie (BignoBiganbHOCTI) 06'eKTIB iHXXEHEPHOIO 3axXuUCTy;

— NPOTU3CYBHUIN 3aXNCT OKPEMO PO3TALLOBAHUX 06'EKTIB iHXXEHEPHOro 3aXMCTY, AKLLO HEMOXKITMBO YK
€KOHOMIYHO HeJoLiNbHO cTabinisyBaT BECb CXUI.

7.2 B 3anexHOCTi BiA4 NPUYMH, LLO BUKIMKaKTb 3cyBM abo obBanu, nepefdadaloTb Taki OCHOBHI
3axo4M iHXXEHepPHOro 3axucTy, SKi MNigBULLYIOTb CTIRKICTb cxuny (ykocy):

— perynioBaHHs NOBEPXHEBOrO CTOKY i 3aXMUCT NOBEPXHI CXWMY BiA LWKIANMBKX Ai BOAM (NnaHyBaHHSA
TepuTOpIi, BNalTyBaHHA CUCTEM NOBEPXHEBOrO BOAOBIABEAEHHS, MONepepKeHHS iHinbTpauii 4OWoBUX
i TanNMX BOA Y I'PYHT, 3aXUCT Bif, €pOo3ifiHMX NPOLIECIB);

— perynoBaHHs MiA3eMHOro CTOKY (MepexonfeHHs abo NMOHMXKEHHSsT PiBHSA NiA3eMHUX BOA), ynaLuTy-
BaHHS APEHaxiB i KanTaxy;

— 3aXWUCT CXWNYy Bia BITPOBOI Ta BOAHOI (MOBEPXHEBOI Ta rMMOUHHOI) eposin;

— WTYYHY 3MiHY penbedy CXuny LWMASXOM pPerynoBaHHA GanaHcy Mac Ta nnaHyBaHHA MOBEPXHI
CXuny i npunernoi 4o HbOro TeEPUTOPI;

— 3aKpiNSIEHHA IPYHTIB (€nekTpoXiMiyHe, LeMeHTauis, cunikatusauiss, obnantoBaHHs, MOKPUTTS
TOPKpeT-6€TOHOM, HabpM3KOETOHOM TOLLO);

— arporsicomerniopaLito;

— noninweHHs i3nKo-MexaHiYHMX BIaCTUBOCTEN 3CYBHMX 'PYHTOBUX Mac 3a PisHMMU TEXHOSOriAMM
(IH'eKTYBaHHS I'PYHTIB YKPINIIOOYMMY PO3YMHAMU, I'PYHTOLEMEHTHUMMN efleMeHTaMu, BraliToBaHMMM 3a
Oypo3miLlyBanbHOK Ta CTPYMEHEBOT TEXHOMOTIE LEMEHTALii TOLLO) 3 YpaxyBaHHSIM MPOrHO3iB MOXIN-
BUX CTaHiB 06'eKkTa iHXEHEPHOro 3axmcTy;

— apMyBaHHsI I'pYHTY reopeLliTkamu Ta reoTekcTunem;

— NigTPUMaHHA cneuianbHOro pexXuMy ekcnnyaTauii cnopyg iHXeHepHOro 3axmcTy.

7.3 [Jo npoinakTU4HMX 3axoniB iHXeHepHOro 3axmcTy 06'eKTiB iHXEHEPHOro 3axmCTy BiQHOCATb:

— MOHITOPWHI OMHAMIK1 3CyBHUX AedopMaLin Lwoao 36epexeHHs i CTINKOCTI 00'eKTiB iHXeHepHOoro
3aXMCTY Ha 3CyBOHeOE3MNeYHiln OinsHui 3 METOK MONEPEMXEHHS aBapii;

— BCT@HOBIIEHHS OXOPOHHMUX 30H 0B'EKTIB iHXXEHEPHOro 3aXMCTY;

— MOHITOPUHT Woa0 36epexXeHHst iCHYH4YOro cTaHy Cnopya iHXeHepHOro 3axucTy;

— PEMOHT CropYA iHKEHEPHOro 3axucTy;

— NraHyBaHHS NOBEPXHi BOAO360pY;
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— ByaiBHMUTBO 06'EKTIB iHXXEHEPHOro 3aXMCTy BiANOBIAHO 4O CTagdill pO3BUTKY 3CYBHOMO MpoLiecy.
[MpoTuscyBHI 3axoaun iHXEHepPHOro 3axucTy chnif NPOEKTyBaTWM Ta BUMKOHYBATWU 3 NPOMinakTM4HO
METO Ha HaMbINbLL 3arpo3nNMBMX AiNAHKaX CXUMy.

7.4 [Insa 3axucty ob'eKTiB iHXXEHEePHOro 3axMCTy 3aCTOCOBYHOTb Taki MPOTM3CYBHI Ta NpoTnobBanbHi
Cropyau iHXeHEepPHOro 3axucTy:

— MPOTU3CYBHI CNOPYAW, BKITHOYAKYM KOHCTPYKLII rMMOOKOro 3aknagaHHsa (KOHTPOaHKeTW, KOHTP-
dopcu, nignipHi Ta apMOr'pyHTOBI CTiHW, NaNbOBi N @HKEPHi KOHCTPYKLIT TOLLO);

— dbyHOaMEHTH, WO ObTiKaTbCs 3CYBHUM I'PYHTOM;

— MPOTUEPOSirHI KOHCTPYKLIT;

— Bepero3axucHi cnopyaw nsi 3axucTy Big NiamMuBy Ta po3MmnBy GeperiB i CXunniB MopiB, BOAOCXOBMLL,
piYOK Ta TMMYACOBMX BOAOTOKIB (NAUTK, rabioHN 3 ApOTY abo reopeLUiTku, FreOCUHTETUYHI THYYKi THOSIKN
(maTtpaum), Kam’siHUIA Hakua, OMNoKKU TOLLO);

— YIIOBIIOKOYI COpyAu | NPUCTPOT (YNTOBIOKOYI CTiHW, Banu, TpaHLweil ToLwo);

— nepexonnotodi NpoTrnobBanbHi cnopyau i ranepei.

7.5 NMpoTu3cyBHI Cnopyan iHXXeHEPHOro 3axX1CTy NPU3HAYEHi ANs 3aKpinneHHst 3CyBiB KOB3aHHS abo
BMOABMNIOBAHHS Ha CXuUrax, A€ HUKYe NOBEPXHi 3CyBY abo 30HM [edOpMYyBaHHS I'PYHTIB 3andratoTb MilHi
Ta CTiMKi I'pyHTU, B 4K cnig 3aBOAUTU NPOTU3CYBHI enemeHTu. pn LboMy KOediuieHT CTIMKOCTI 3a
OyAb-AKNX NMOBEPXOHb 3CYBY, LLO NPOXOAATb Mif HMKHIMU KIHLSAMW YyTPUMYIOYMX €NEMEHTIB, HE NOBUHEH
OyTV MEHLUMM 3a HOPMOBaHMWI KoeillieHT 3anacy CTiNKOCTI.

7.6 [1o NpOTM3CYBHNX CMOPYA iHXEHEPHOro 3axmCTy chif BKIYaT HanbinbL edekTUBHI cnopyau
iHXEHEepHOro 3axucTy, NpuAaTHi ona poboTu B KOHKPETHMX YMOBaXx 3CYyBHOro abo 3cyBoHebe3neyHoro
CXuUny Ta 3gaTtHi 3abe3neyunTn Noro 3aranbHy Ta MiCLEBY CTIiMKICTb.

7.7 1o NnpoTU3CYBHUX CMOPYA iHXEHEPHOro 3aXUCTy HarnexaTb Crnopyaun Ta KOHCTPYKLUl, WO cnpun-
MatoTb TUCK 3CYBHOIO I'PYHTOBOIO MacuBy, i NPU3HaYeHi Ans NiABULEHHSA KoedilieHTa CTIMKOCTI Cxuny
(BypoiH'ekuinHi (3a BignosigHoro obrpyHTyBaHHsA) abo 6ypoHabuBHi nani 3 poctBepkoM abo 6e3 Hboro,
LUMNOHKM, L0 NepeTuMHalTb nocriabneHy 30HYy i IKCYHTbCS B MilHIA CTilKin OCHOBI, NignipHi CTiHW,
KOHTpOaHKeTN, KOHTPOPCK 11 aHKEPHI KpinneHHs). [ins cTabinisauii rmmbokmx 3cyBiB crifg 3acTOCOBYBaTH
KOHCTPYKLUii rMMBokoro 3aknagaHH4: nanboBi, NanboBO-aHKEPHI CNOPYAW, aHKePHi KpinneHHs, 6apeTu.

7.8 TpoTM3CyBHI Cnopyan iHXEeHepHOro 3axMcTy Ta iX OKpeMi KOHCTPYKUii B Byab-sakui nepiod ix
3BeEHHS MOBUHHI OyTW CTiiKUMK NpY 3CYBHUX BNNMBaXx nig yac ix OygiBHMUTBa Ta ekcnnyarauii. Mpu
NPOEeKTyBaHHi Cropyz iHXeHepHOro 3axmcTy cnif 3abe3neynTy KOHCTPYKTUBHY MILHICTb, @ TakoX AOBro-
TpuBarny ix CTiKICTb NPOTU arpeCUBHUX BMSNBIB.

Mpun BUGOPI CNopyA iHXEHEPHOTO 3aXMCTY Ta 3aXOAIB iHKEHEPHOrO 3aXUCTY Chig BpaxoByBaTU YMOBHU
X 3acTocyBaHHs 3rigHo 3 [1].

7.9 BnGip TNy NpoTM3CYBHNX CMOPYA iHXXEHEPHOro 3aXMCTY, iX po3TallyBaHHS Ha CXUIi, KINbKICTb Ta
KOHCTPYKTVBHI pO3Mipu 3anexartb Big BENMMYMHM 3CYBHOIO TUCKY Ta BMKOHYIOTb 3a pesynbTaTtamMu pos-
paxyHKiB CTINKOCTi CXuny 3a yMOBM 3abe3nevyeHHs HOpMOBaHOro KoedilieHTa 3anacy CTiMKOCTi CXuiy Ha
OCHOBI TEXHIKO-€KOHOMIYHOMO MOPIBHAHHSA MOXIMBUX OOHAKOBO CTINMKMX (3 OAHAKOBUMMW 3HAYEHHSIMU
KoeiLlieHTIB CTIMKOCTI) BapiaHTIB 3 ypaxyBaHHAM:

— iH)XeHEepHO-reonoriyHmx, rigporeosioriyHNX i reomopdonoriyHnxX 0cobnmMBOCTEN 3CyBHOI (3CyBO-
Hebeane4yHol) TepuTopii;

— iHXXEeHepHO-reonoriYyHNX yMOB KOHKPETHOT TepuTopil, Lo BU3HAYal0Tb BENUYNHY 3CYBHOIO TUCKY;

— YKINOHY Ta MMUBKMHN 3ansaraHHs NOKPiBIli MiLHMX He3a4YenneHnx 3cyBOM I'pyHTIB;

— NONOXEHHS NMOBEPXHi 3CYBY Ha MiCLi BNaLUTYBaHHS NPOTU3CYBHUX CMNOPYA HXEHEPHOro 3axXUCTY;

— MILHOCTI nopig y 30Hi 3CyBY Ta B 3CYBHUX HaKOMUYEHHSX;

— BUKOPUCTaHHS reoTeKCTUINBbHUX Ta MicLleBUX MaTepianis;

— YMOB BUKOHaHHS1 pooiT.

1"
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7.10 [poTN3CyBHI CNOPYAM iHXXEHEePHOro 3aXMCTy He CIiJ NPOEKTYBaTU Ha 3CYBHUX TEPUTOPIAX, SKLLO
MpW iHKEHEePHO-reoNoriYHNX BULLYKYBaHHAX eKCNepMMEHTarnbHO He BU3Ha4YeHa NoBepxXHs KOB3aHHsi abo
30Ha 4eOPMOBAHOIO I'PYHTY.

7.11 Y Bunagky, skwo crtabinisauia cxuny 4m iHXEHEpHU 3axXMCT 3CYBHOI OiNAHKM HEMOXIMBI
BNaLUTyBaHHAM NULLE OOHIET NPOTU3CYBHOT COPYAM iHXEHEPHOro 3axX1CTy, Criig 3aCTOCOBYBaTU AeKiribKka
NMPOTU3CYBHUX KOHCTPYKLIM, pO3TalloBaHUX Ha cxuni saipycamu. Bubip onTumanbHOI KinbKOCTI ApyciB
BUKOHYIOTb HA OCHOBI TEXHIKO-€KOHOMIYHOIO MOPIBHAHHA BapiaHTIB.

7.12 BnawTyBaHHA MPOTM3CYBHMX CMNOPY. iHXEHEepHOro 3axucTy Cnig noegHyBaTth i3 3axogamu
NPOTUEPO3INHOIrO 3axXUCTy MOBEPXHi CXWMy, a TakoX i3 peryrnoBaHHSM NOBEPXHEBOro Ta Mig3eMHOoro
CTOKiIB.

7.13 paBiTauinHi abo KyTHWKOBI NignipHi CTiHWM cnig 3acTocoByBaTW Ang ctabinisauii 3cyBoHebe3-
neyHmnx cxunie. lMigowBu yHAAMEHTY NiAMIPHMX CTiH (3@ TEXHIYHOI Ta €KOHOMIYHOI AOUINBHOCTI) cnig
BMNaLUTOBYBATU HWXYE MOBEPXHi KOB3@HHA B MiLHUX He3avenreHnx 3CyBOM IpPYHTaX HWMX4Ye MOBEPXHI
KOB3aHHSA abo B NOeAHaHHI i3 nanboBMMn abo aHKEPHUMU KOHCTPYKLUISMU.

3a nignipHMMK CTiHaMM BNaLLTOBYOTb APEHaX Ta BOAOBUMYCKM 3 BiABEAEHHAM BOAM Y Biakputy abo
3aKkpuTy BOAOBIABIAHY Mepexy. [ipeHax niag3eMHUX Ta iHDiNbTpauiiHMX Bog B apMOI'pYHTOBUX MignipHUX
CTiHax 3abe3neyvyeTbCca 0COBMMBOCTAMM IX KOHCTPYKLii.

7.14 TignipHi CTiHX NPOEKTYIOTb 3rigHo 3 [8, 9]. Po3paxyHKuM CTIMKOCTI Ta MiLHOCTI NignipHUX CTiH cnig,
BUKOHYBaTW 3rigHO 3 [9] 3 ypaxyBaHHSM:

— 3CyBY B Dik NagiHHA CXWMy B MMOLLMHI KOHTaKTy pyHOAMEHTY CTiHU 3 OCHOBOID;

— 3CyBY 3a pO3paxyHKOBOI MOBEPXHE KOB3aHHS 3 HAMMEHLINM KoedilieHTOM CTINKOCTI;

— IMUBUHHOrO 3CyBY HWXYe NigOoLWBKN PyHAAMEHTY NiANipHOT CTiHW.

7.15 AHKepHi KpinneHHs 3aCTOCOBYIOTb SIK CAMOCTINHI KOHCTPYKLUii, TaK i CyMICHO 3 NPOTU3CYBHUMU
cropyaamm iHXXeHEepPHOro 3axXmUCTy AN 3aKpineHHs 3CYBHUX Ta 3CyBOHEOE3NeYHNX TEPUTOPIN.

KopeHi aHkepiB po3TalLOBYOTb 3a MeXaMu NOBEPXHi KOB3aHHSA abo 30HU JedOpMOBaHOro 'pyHTY B
MILUHWUX | CTIMKMX r'pyHTax. [JOBXMHY KOpPEHS aHKepa BW3Ha4yaloTb 3 ypaxyBaHHSAM (Di3VKO-MeXaHivYHUX
XapaKTEPUCTUK I'PYHTIB, AiI0YMX B aHKepi 3yCUIib, reosioriyHnX i rigporeonoriyHMx yMoB, TEXHONOrII Ta
NnocnigoBHOCTI poGiT TOLWO.

7.16 KoHTpbaHKeTV 3 kaMeHi0 abo KpyMmHO3epHUCTOro IPyHTY BNALUTOBYKOTb Y BUMMSAAI Hacuny y
HVKHIN YaCTUHI 3CyBHOro abo 3CcyBOHeOe3neyHoro cxuny Anst YKpinneHHst abo 3anobiraHHA BUOABMO-
BaHHIO I'PYHTY 3 OCHOBM.

7.17 KoHTpdhopcu y BUrNSa4i NonepeyHux CTiH 3aCTOCOBYHOTb ANSA MiACUMEHHST OCHOBHOI Hecy4yoi
NPOTU3CYBHOI KOHCTPYKLIT LUASXOM CMPUNHATTS YaCTUHU FOPU3OHTanNbHUX 3ycunb. POo3paxyHOK KOHTp-
dopciB NPOBOAATE Ha CTiMKICTb.

7.18 LUNOHKM BUKOPUCTOBYIOTb A5l 3aKPIiNfeHHsA 3CYBiB KOB3a@HHS B CKeSIbHUX i HamiBCKEeNbHUX
rpyHTax. Mpu 3cyBax, WO 3MiLLYOTbCA MO HaMIBCKENbHUX MPYHTAX i CUMKMX I'PYHTaX, MILUHICTb LUMOHOK Ha
3pi3 Ta 3rMH NOBUHHI BYTK JgOCTaTHIMM AN CIPUAHATTS PO3PaxyHKOBOI BEMMYNHU 3CYBHOIO TUCKY.

7.19 PospaxyHku criopyf iHXeHepHOro 3axucty rnpoBoAATb 3 ypaxyBaHHSAM MOXITMBUX 3MiH Y 4aci
riAporeonoriyHMx yMoB Ta (pakTopiB, WO CNpUSAOTb YTBOPEHHIO 3CYBIB. BriawwiTyBaHHA MpOTU3CYBHUX
crnopyz, iHXXeHepHOro 3axmncTy HanbinbL AOUINBHO NPOBOAUTM ANS YKPINSEHHS 3CYBHUX TEPUTOPIN, KOMK
TEXHIYHO HEMOXITMBO ab0 EKOHOMIYHO HEAOLINBHO AOCAITM HOPMOBAHOIO KoedillieHTa 3anacy CTiKOCTi
LUSISIXOM 3MEHLLEHHS! KPYTU3HM CXMy abo iHLWMMK 3acobamm iHKEHEPHOTO 3aXMCTY.

7.20 Po3spaxyHKun crnopyp iHXeHepHOro 3axucTy Cri BUKOHYBaTWU 3a MEepLUOd Ta OPYrow rpynamu
rPaHNYHMX CTaHIB 3 ypaxyBaHHAM MOXIUBOI 3MiHU (DI3UKO-MeXaHIYHUX XapakTepUCTUK I'pyHTIB Nig Aieto
NPUPOAHNX YN TEXHOFEHHUX PaKTOPIB, a TaKOX 3MiHW rigporeonoriyHoro pexumy srigHo 3 16H B.2.1-10.

7.21 Bubip 3axodiB Ta cnopypn iHXEeHepHOro 3axucTy MOBUHEH 0a3yBaTUCb Ha iHXEHEPHUX PO3-
paxyHKax i TeXHiKO-eKOHOMIYHOMY MOPIBHSAHHI BapiaHTiB, BpaxoByBaTU MIiCTOOYAIBHI BMMOIM, a TaKoxX
BMMOIM LOAO OXOPOHM HABKOMWLUHLOIO CepefoBULLa Ta PauioHanbHOMO BUKOPUCTAHHSA 3eMernbHUX

12



[BH B.1.1-46:2017

pecypciB, 3abe3neyyBaTi NigBULLLEHHSA CTYMEHS CTIMKOCTI CXUNiB, HagiHe Ta 6e3neyvyHe yHKLiOHYBaHHSA
crnopyq iHXXeHepHOro 3axXncTy NPOTAroM NPOEKTHOro CTPOKY CIy6bu 06'eKTiB iHXXEHEPHOro 3axXUCTY.

7.22 [Mpun BubOpI cnopyn, iHXEHepHOro 3axMCcTy Ta 3ax0A4iB iHXKEHEePHOro 3ax1CTy Cri BpaxoByBaTy
MOXIMBI LUMKMIYHICTb, PUTMIYHICTb, CTAdiNHICTb Ta CE30HHICTb PO3BUTKY 3CyBiB Ta 06Banie, iMOBIPHICTb
BMMBY HEraTMBHUX (DaKTOPIB Ha CTINKICTb CXMAiB Ta YKOCIB. 3axo4u iHXEHEPHOro 3axmncTy Ta 3BefeHHS
crnopyq iHXXeHepHoro 3axucTy Crig NPoOBOAUTY B NEPIo MiHiManbHOI KinbKOCTi aTMOCGepHNX onagis.

EKOHOMIYHMIA edekT Big BNpOBaXEHHSI CMopyd iHXEHEepHOro 3axmMcTy Ta 3axoAdiB iHXeHepHOro
3aXMCTy BM3Ha4alTb po3mipamu 3anobiraHHa 306uTkam Big Aii 3cyBiB Ta 06BaniB Ha 06'eKTU iHKEHEPHOrO
3axmMCTy.

7.23 lNoBepxHEBUI CTiK 3 MNOLLi BacernHy 30HM 3CyBY Crig NepexonnioBaTu BULLE MOXITMBOrO 3CyBY
LWNAXOM yrallTyBaHHA HaripHUX | BOAOBIABIOHUX KaHaB, BIOAKPUTUX i 3aKPUTUX NOTKIB TOLO. Y 3CYBHUX
30Hax yrnawToBYOTb NPOPI3i, Ki pO3TaLLOBYIOTb 3@ HANPSIMKOM pyXy 3cyBy. [AnA nokpaLLleHHA YMOB CTOKY
BOAM 3 MOBEPXHi CXUny cnig NpoBOAMTM MiKponnaHyBaHHA (NikBigauito BnaguH, naropbis, 3abyTyBaHHSA
TPILLMH 3aKOSiB TOLLO).

7.24 PerynioBaHHA NiA3eMHOr0 CTOKY NPOBOAATb ANis 3HWXKeHHs PIB Ta 3MeHLWweHHs rigpoaunHa-
MiYHOrO TUCKY Ha CXWM, 3MEHLUEHHSsI KinbKOCTi rpaBiTaLinHOi BoAM B 3CyBHOMY MacuBi I'PyHTY, 360py Ta
BiABeeHHA Nig3eMHUX BOA, LLO BUKITMHUITUCS HA NMOBEPXHIO CXUIY.

[na nepexonneHHs Nig3eMHMX BOA Ha 3CYBHMX i 3CyBOHEOE3MeYHMX AingHkax Ta cxunax cnig
BMNaLITOBYBaTW ApeHaxi:

— ropusoHTanbHi (TpybyacTi, ApeHaHi Npopisun, ranepei, NoXuni cBepanoBUHU-APEHN);

— BepTuKanbHi (KONoasasi, ronkoginbTpu, CBEPASIOBUHU-APEHN);

— NPOMEHEBI Ta KOMBIHOBaHI;

— HakKragHi Ta kanTax mxeperl.

7.25 Yci 00'eKTU iHXEHEPHOro 3axMCTy, WO CTBOPKOTb MEPELUKOAY Ha LWAsXy FPYHTOBUX BOL
(GapaxkHun edpeKT), MOBUHHI MaTK NPOTUAINbTPALIMHUIA 3aXUCT Ta CyNyTHI ApeHaxi.

Mpn NpoeKkTyBaHHiI cnopypn iHKEHEPHOro 3axMcTy HeobXigHO nepenbavaTn ApeHyYBaHHS MNig3eMHUX
BOZ Ta 3HEBOOHEHHSI MacuBY 'PYHTY Ha AiNSHLI MOXNNUBOro 3CyBy.

7.26 Ha 3cyBHUX AiNsiHKax ApeHaxi BNawToBYOTb Nif 3aXMCTOM MPOTU3CYBHUX CMOPYL iHKEHEePHOro
3axucTy. [IpeHaxi 6e3 3axucTy cnopyp iHXeHepHOro 3axmcTy BCTAHOBMIOKOTb BULLE YM HUXKYE aKTUBHOI
30HW 3CYBY Ha CTIMKUX OiNsHKax.

7.27 KOHCTPYKLUiT ApeHaxiB Ha cxunax crig npu3HavaTtvi Ha OCHOBI FgporeonoriyHNX po3paxyHkis, LLO
BM3Ha4aloTb Ge3neyHe MOMoXeHHA MOBEPXHi Aenpecii (BUKMHOYEHHS BUTOKIB BOAM HA CXMM TOLLO),
rMnBuHy 3aknagaHHs ApeHaxy, BUTpaTy BOAM, LLIO HAAX0AMTb 40 ApeHaxy ToLo.

CKnaaHHs NoBepXHEBUX i NiA3eMHUX Bog, 6e3nocepeHbo Ha CXUi 3a00POHSIETLCS.

7.28 3axucT cxuny Bif BiTPOBOI Ta BOAHOI €p03ii MpOBOAATL NPW MOro BepTUKarNbHOMY NiaHyBaHHi
LUIMSXOM OEepHYBaHHS, BUCIBaHHS TpaB, HACa[KEHHS KyLUiB, 3aMiHW I'PYHTY, yraliTyBaHHsSI 3aXWCHUX
MOKPUTTIB, Y TOMY YUCIIi FeopeLliT4acTUX KOHCTPYKLIN, a A51s HaniBCKENbHUX I'PYHTIB — TOPKPETYBaHHS.

7.29 Ha pingHkax cxuny, ae € KpyTi, HaBucawodi o6punBmM, NOBUHHO ByTn nepeabadvyeHo 3MeHLLEHHS
KPYTU3HM CXUIIB LUNAXOM 3pi3aHHA i 3acunaHHs ApiB inbTpytouMMm martepianom (mickom) i3 BnawTy-
BaHHSAM OPEHaXXHUX BUMYCKIB B OCHOBI 3aCUMKMW.

Ha ginsiHkax 3anoBigHWUX TepUTOPIN, Ae € 3anuLLKN CTapoAaBHbOrO NiiaHyBaHHS i 3abyoBu, 3abopo-
HAETbCA BUKOHYBaTU 3eMIsHI po0oTU 3 nepebynoBoto naHawadTiB.

7.30 HanbinbLw gouinbHMM BUOOM MiABULLEHHS CTIMKOCTI CXUITIB € NnaHyBaHHSA (3pi3ka pisHOMaHITHMX
BMCTYNIB, BaniB, 3acunka 3anagauH TOLWO) i neperpynyBaHHs Mac I'PyHTY, WO He MOBMHHO MOPYLIYyBaTU
YMOB MOBEPXHEBOTO i NiA3E€MHOIO CTOKIB.

7.31 3MeHLIEeHHA KPYTM3HM CxuniB (YKOCIB) Cnig MPOBOAUTM LUMSXOM 3pi3aHHS FPYHTY Yy BEPXHIn
YacTWHI Cxuny (B ronosi 3CyBYy) 3 NepeMillleHHAM 3eMMASHUX MacuBiB N yKNagaHHAM LbOro rpyHTy B
NigHIIOKS 3CyBY.
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HeobxigHnin 06'eM 3pisaHHsA I'PYHTOBMX Mac B aKTMBHI YaCTWHI 3CyBY YM 00'eM yKnagku r'pyHTY B 30Hi
MOro BUMNOpy BM3Ha4aKTb Pa3oM i3 PO3paxyHKOM CTIMKOCTi CXuny.
Po60Tu 3i 3pi3aHHsi 3CYBHMUX CXMIIB CMig NPOBOAUTM MO HaNpPsSIMKy 3BEPXY LOHU3Y.

7.32 Yci BusBneHi Ha cxuni pykepena Ta axepena, Wo po3KpuTi Nig vYac nnaHyBasnbHUX pobiT, MOBUHHI
OyTu kanToBaHi i BiABe4EeHi B cMCTeMY 3MMBOBOI KaHani3auji.

8 BUMOI'M 4O OXOPOHN HABKOJIMWWHBLOIO CEPEAOBULLA

8.1 MaTepianu OuiHKM BNAMBIB HA HABKOSMLLHE CEpPEAOBMLLE B MPOEKTHIM AOKYMEHTauji Ha 3ginc-
HEHHS1 3aXO0AIB 3 iHXXEeHEepPHOro 3axmcTy TepuTopin, OyaAnHKIB | cnopya Big 3cyBiB Ta 06BaniB po3pobnsaTb
y NoBHOMY 06cs3i 3rigHo 3 [1IbH A.2.2-1.

OBHC BUKOHYIOTb 47151 OLiHKM BAAMBY Ha HaBKOMULLHE NPUPOAHE CepeaoBMLLe 3annaHoBaHOI Y
34iNCHIOBaHOI OisiNbHOCTI, 0OrpyHTYBaHHS i AOLINbHOCTI Ta cnocoby peanisadii, BU3HAaYEHHSA MOXITUBUX
anbTepHaTUBHUX BapiaHTIB pilleHb, XapaKTepUCTUK CTaHy OOBKIiNMs, BUAIB Ta PiBHIB BNAMBY Ha HbOMO B
HOPMarbHUX | eKCTpeMaribHMX YMOBaXx, MOXMAMBMX 3MiH LibOro SIKiCHOro CTaHy, €KOJIoro-eKOHOMIYHMX
HacnigkiB OiAnNbHOCTI, 3ax0AiB LWOAO0 3MEHLUEHHSI PIBHSI €KOSOriYHOro puauky i 3abesaneyeHHs BMMOT
eKororivyHoi 6e3neku.

8.2 Mpwn npoekTyBaHHi CNopyA iHXEHEePHOro 3axmMcTy BUKOHYIOTb OLHKY BMAMBY CMOpyAd Ha HaBKO-
NWLLIHE cepefoBULLEe ANS BU3HAYEHHA LWNAXIB i cnocobiB 3abe3neyeHHs 6e3nevHoro aAng XuTTa CTaHy
JOBKINNSA i BUMOT eKororiYHoi 6e3neku.

3axuct ob'eKTiB iH)XEHEePHOro 3axucCTy Crig NPOEKTyBaTh i3 HAMMEHLUMM HeraTMBHMM BMSMBOM Ha
OOBKINnNs.

3axoau LIOAO OXOPOHM HaBKOMMLUHBLOrMO cepenoBullia chif po3pobnaTv KOMMIIEKCHO Ha OCHOBI
NPOrHO3y X 3MiHM y 3B'A3KY i3 OyAiBHULTBOM iHXXeHepHOro 3axmcTty o6'ekTiB 3rigHo 3 [IBH A.2.2-1.

8.3 3a TexHiko-eKOHOMIYHOro OBrpyHTYBaHHA MpW MPOEKTYBaHHI cCnopypn iHXEHEepPHOro 3axucty
MOBUHHI BPaxoBYBaTUCb MPAHWYHO-OOMNYCTUMI HABaHTAXXEHHSA Ha OOBKINNA sk y OyAiBenbHURn, Tak i B
eKkcnnyaTtauinHuin nepiogn Ta nepegbadaticb HaginHi 1 ePeKTUBHI 3aXoaun NonepeaXeHHst Ta YCyHEeHHS
3a0pyaHEeHHs1 OOBKINMSA, NOro 0340POBIIEHHS, paLioHanbHe BUKOPUCTAHHSA i BIQHOBMEHHS NPUPOLHMUX
pecypcis.

8.4 lMpun npoBeaeHHi 3eMnAHNX pobiT 3 ynawTyBaHHA OyHAAMEHTIB MPOTU3CYBHUX CNOPYS iHXe-
HEPHOro 3axMCTy HEOOXIQHO BXMBATU 3axOAiB 3i 30epeXeHHsi POCNNMHHOIO Llapy, 3aKpinfeHHsa CXUNIB i
YKOCIB, LLIO NepeLIKOKae PO3BUTKY BOAHOI i BITPOBOI epoa3ii, abpasii, Ta 3abesnevye 6e3neyHe CKMoaHHs
NMOBEPXHEBOIO CTOKY.

8.5 MoHiTOpuHIr NoBMHEH 3abe3nevyBaT NOCTINHMIA 36ip Ta 06pPOOKY EKONOriYHMX AaHUX, NOB'A3aHNX
3 NPUPOAOKOPUCTYBAHHSM, | AaBaTy 3MOry CBOEYACHO BU3Ha4aTW HanpsMKU PO3BUTKY TEHOEHLIN eko-
noriyHoT cnucTemu, 3MiHIBaTK NpPoLecK B eKonoriyHo 6e3nevyHomMy HanpsiMKy, onepaTUBHO pearyBaTu Ha
MOXTNBI aBapiHi cuTyaLii, NoOB'A3aHi 3 NPUPOSOKOPUCTYBAHHAM.

Mpu BRnawTyBaHHi OyaiBenb i cnopys iHXEHEepPHOro 3axmucTy 3i 3Ha4YHMMK Hacrigkamu (CC3) cnig
NPOBOANTM HaAyKOBO-TEXHIYHMI cynpoBig OyaiBHMUTBA OO'EKTIB  iHXEHEePHOro 3axucTy 3rigHo 3
[BH B.1.2-5 ona cBoe4acHoro pearyBaHHs Ha HeraTMBHUIN BNNMB OyaiBHMLTBA Ha OOBKINMS.

8.6 pu ByaiBHMLTBI cnopyp iHXeHepHOro 3axncTy 06'eKTiB CNia ypaxoByBaTH iX BNIIMB Ha reosioriyHe
cepepoBuLe (3MiHYy TigporeonoriyHOro pexuMmy, akTMBi3auito HeGe3neyHUX EK30reHHUX FeOonoriYHUX
NpoLEeCiB TOLLO).

14



[BH B.1.1-46:2017

OJOOATOK A
(oosigkoBui)
MNOPYLWEHICTb 3CYBAMU TEPUTOPII YKPATHU TA TX NOLUMPEHHSA Y MEXKAX
IHHKEHEPHO-TEOJIOIN4YHUX PErIOHIB

A.1 lNopyLeHicTb 3cyBamu TepuTopil YKpaiHn HaBeaeHO Ha pUCYHKY A.1.
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A.3 OCHOBHI KifnbKiCHI XapaKTepuCTUKM MOLUMPEHHS 3CYBIB Ha TepuTopii YKpaiHn HaBedeHO B Tab-
numui A.1[10].

Tabnuua A.1 — XapakTepucTvKa NOLUMPEHHS 3CYBIB Ha TeEpUTOPIi YKpaiHu

KinbkicTb 3cyBiB Kinbkictb Mnowa 3cyBiB
HasBa 06'exTiB roc-
Y.y. | agmiHicTpaTUBHOI Ha 336}’: noAapcbKoi 3aranbHa, | aKTUBHMX,
oanHNL saranbha | akTUBHMX | AOBaHIM | pisnbHocTi y 2 2
TEepUTOPIl | 30Hi 3cyBiB
1 |AP Kpum 1589 113 598 905 58,44 7,2800
2 |BiHHMUbKaA 339 - 17 23 16,55 -
3 |BonuHcbka - - - - - -
4 | OHinponeTpoBCcbka 382 12 165 167 20,84 0,4380
5 |[OoHeLbka 189 91 39 66 9,03 4,0800
6 |>Kntommpcbka 10 - - - 0,01 -
7 |Bakapnatcbka 3278 14 8 64 385,00 0,2400
8 |Banopisbka 205 103 24 2 3,60 1,9430
9 |IBaHo-®PpaHKiBCbKa 805 95 85 45 301,00 10,8000
10 [KuiBcbka 814 32 67 9 23,75 0,7700
11 |KipoBorpaacbka 140 12 18 1 3,04 0,2200
12 |NyraHcbka 769 339 38 30 6,62 4,8200
13 |INbBiBCbHKA 1347 19 162 29 292,60 0,4200
14 |MukonaiBcbka 1150 100 51 59 8,98 0,7700
15 |Opecbka 5836 478 156 101 66,30 5,4000
16 |lNonTaBcbka 824 4 116 20 63,90 0,0014
17 |PiBHeHCbKa - - - - - -
18 |Cymcbka 567 3 30 1 7,44 0,1000
19 | TepHoninbcbka 117 24 38 - 11,74 1,1500
20 |XapkiBcbka 1615 1 68 1 40,30 0,0900
21 | XepcoHcbka 33 18 12 17 0,85 0,7500
22 | XMenbHULbKa 423 3 40 43 20,96 0,0030
23 |Yepkacbka 1033 161 281 2 33,99 4,6100
24 |YepHiBeupbka 1468 154 570 49 760,20 49,8000
25 |YepHiriBcbka 9 1 1 4 0,03 0,0400
Bcboro no YkpaiHi 22942 1777 2584 1638 2135,17 93,73
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OJOOATOK b
(oosigkoBui)

XAPAKTEPUCTUKA 3CYBHUX TA OBBAJIbHUX NMPOLECIB HA CXUITAX
TA IX KNTACU®DIKALIA

B.1 Xapaktepuctuku cxunis Ha Teputopii YkpaiHu HaBedeHi B Tabnuui b.1.

Tabnuusa B.1 — OCHOBHI XxapakTepuUCTUKN CXUIIB Ha TepuTopii YkpaiHu

MapameTpy OCHOBHi OCHOBHWM
Obnacti| Cxwrv | Bycora, | Haxun, leonoriuHum cyberpar CXMIIOBI npUpoaHUIA
M rpag npowecwu hakTop
PiukoBux 30-100 5-50 |lopwusoHTanbHi WwWapw 4yeT- |3cyBu y 3B'a3ky| biuHa i goHHa
< |ZOMnuH BEPTMHHMX i NENEOreHOBO- |3 epO3i€Et0 epoasiga
E HEOreHoBMX I'PYHTIB
_i Mopcbkux | 30-100 5-60 |Te came 3cyBu y 3B'A3Ky | AGpaasis
0 |ysbepex 3 abpasieto
banok, 10-40 5-90 » 3cyBu y 3B'A3Ky | Epoasis
apiB 3 eposiero
Bucokux 1000 10-90 | CkenbHi rpyHTM BCix BikiB | O6Banu, 3cysu,| BusitTptoBaHHS,
S rip ceni, NaBuUHM | eposis
g Cepegnix | 500-1000 | 10-90 |CkenbHi 1 HaniBCKemMbHi O6Banu, ceni |Eposis,
iz [rip I'pyHTU BUBITPHOBAHHS
Hu3bknx o 500 10-40 |CkenbHi 1 HaniBCckenbHi, | 3cyBu Eposis
rip NyxKi FPYHTU

B.2 Knacudikauiga rpasiTauinHix NpoueciB Ta ABMLL, Ha CXuax 3a Bugamum pyxy mMac rpyHTy:
— obBarnbHi — obBaneHHsi Ta CKOYyBaHHSA FiPCbKMX Nopig no cxuny (obeanu, ocunu, BMBanu, NaBuHU

webeHeBo-rNNGOBI);

— CKnagHi Ta nepexigHi 4O koB3aHHs (3cyBu-obBanu, 0CoBw);
— 3CYBHi — KkOB3aHHs1 nopig pi3Horo ob6'eMy, cknagy Ta CTaHy MO MOBEPXHSIX LapiB I'PyHTY (3CyBu
Pi3HOro TNy 3a MeXaHi3MOM: BUAaBIOBAHHSA, KOB3aHHS, B'A3KONIACTUYHI, 3CYBU-NOTOKM, CMMMBK, ONNK-
BWHW Ta nepexigHi Tunn);
— CY®O3ifiHi — BMHECEHHA HanApiOHILLMX 4acTOK FpyHTY abo PO3UMHHUX PEYOBUH Mig3EeMHUMMU
BOAaMU, WO BUXOASATb Ha Cxuni (YKOCY) Yy BUIMAAI [XKepern, WO NpU3BOAUTL A0 PO3NYLIEHHSA MilLaHnX
nopig i 06yMOBIOE 3MILLLEHHS I'PYHTIB, PO3MILLEHNX BULLE;
— COnichNIOKLiAHI — CTiKaHHA I'PYHTY, HAacM4eHoro BOAOH, MO MEpP3rin NOBEPXHi 3LEMEHTOBaHOI
NbOJOM OCHOBU CXUIIB:
a) KOB3aHHS — 3MilleHHS BigTanMx nopia Ce30HHO-Tanoro wapy no niHii po3giny mepane-tane
(B'A3koNNacTUYHI, B'sA3Ki);
6) KpMoreHHi 3cyBu-Teuil (LUBMAKA CONidIOKLIA) — PO3PiA>KEHHS NOPiA CE30HHO-Tanoro wapy Ta ix
B'A3KOMNSIACTMYHI Teuil N0 NoBepXHi 6GaraTopiyHMX Mep3nux I'pyHTIB;
— CKnagHi Ta nepexigHi (MPoMiXXHOro TWMy: BiA 3CyBiB MOTOKIB A0 COMidoroKLinHMX ToLlo). Cxema
Knacudikauii cxunie nokasaHa Ha pucyHky b.1.
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B.3 3a MexaHi3aMoM 3MiLLeHHS 3CyBY:

— 3CyBW (KOB3aHHS1) — BiApMB MacuBY 'PYHTIB 3i 3COBYBaHHAM 3a MEBHOK MOBEPXHED 3MiLLEHHS, L0
30iraeTbcs, YacTKOBO 36iraeTbCsi UM He 36iraeTbCsi 3 NOBEPXHED NOcnabneHHs;

— 3CYyBW B'A3KOMMACTUYHI — 3MILLEHHA BOAOHaCUYeHUX nopig Manol MILHOCTI y BUMMAA4i B'A3KO-
NNacTUYHOT YK B'A3KOT Teuil;

— 3CyBU CyO3iHO-NPOCaA04HI, LUBUAKOMMAMHHI Yepes3 NpocCifaHHA NecoBuX I'PyHTIB Bif iX BracHoi
Barn npu 3amMo4dyBaHHi abo HampyXeHb Bif BrACHOi Barn rpyHTiB i PO3NOAINBHUX TUCKIB (PyHAAMEHTIB
cnopyn;

— 3CYBW rigpoANHaMIYHOrO BMHOCY: 3MILLleHHSA IPYHTIB Nig gieto dinbTpauinHmux cun,

— 3CyBW panToBOro PO3pPiAXEeHHS: AyKe LWBUAKE 3MILLEeHHS IPYHTIB 3a YKIOHOM penbedy npu pos-
PigXeHHi cnaboyLiibHEHNX FIIMHUCTMX Nopig, Yn ApibHMX MickiB;

— 3CYBUW-NaBUHK: AyXe LBUAKE 3MILLEHHs1 YaMKOBOro MaTepiany 6e3 BTpaTu KOHTaKkTy 3 OCHOBOIO;

— 3CYBM CKIAJHOr0 MexaHiaMy: pi3Hi komGiHaujii TuniB gedopmaldin; NoeaHaHHA Ta nepexig oaHuX
TUMIB 3CYBIB B iHLLI.

B.4 3a Bikom Ta hazamu po3BUTKY 3CyBY:

— CyYacHi 3CyBM, LLIO YTBOPUNNCA MpU cydacHoMy basuci eposii Ta piBHi abpaasi:
a) pyxomi;

0) NpM3ynNMHeHi;

B) TaKi, WO 3yMNUHUITUCD,

r) Taki, Wo 3aKiHYNNnNCh;

— CTapofaBHi 3CyBM, L0 YTBOPUIUCH NpW iHLWOMY ©a3unci eposii Ta piBHI abpaasii:

a) BigKpUTI (HiYoro, KpiM I'pyHTY i entoBito, Ha MOBEPXHi HE MatoTb);

0) noxoBaHi (NepekpuTi Ni3HIWNMMX BigKNageHHaMN).

B.5 Knacudikauis 3cysis Ta o6Banis ans okpemMux perioHis Ykpainu (Kapnat, Kpumy, MNpryopHomop's
TOLLIO) Mae CBOI 0COOMMBOCTI, MOB'A3aHI 3 0COBNIMBOCTSAMM iHXXEHEPHO-TEONOTNYHMX YMOB TEPUTOPIN i, B
nepLuy 4epry, 3i CKknagom, CTPYKTYpOo Ta BacTMBOCTSAMU Nopig cTpaturpado-reHeTUMHUX KOMMMEKCIB,
LLO CKragatTb CXWUMW, riaporeonoriyHMMm, KniMaTU4HUMM YMOBaMM TOLLO.

B.6 Knacudikauis npoueciB Ha cxunax, Tunu gedopmauii CxuniB Ta yKOCiB 3@ MeXaHi3MOM 3Mi-
LeHHs:, ob'emn 3cyBiB Ta obBarniB Ha cxunax (ykocax) 3a MacliTtaboMm iX MposiBiB, XapakTepUCTUKK
chakTop-npouiecie cxuny (ykocy) 3a reHeTU4HUMM O3HaKkamun HaBefeHi y Tabnuusx 6.2, 6.3, 6.4 Ta b.5.

B.7 3a o3Hakamu MopdomeTpii (BUCOTa, KPYTICTb, KOHIrypaLis), 3a reonoriyHow 0ya0Bo0, CKNagoMm
Ta BNacCTUBOCTAMWU CKMadoOBMX ['PYHTIB, MApOreonoriyHMMK i rigponoriyHMMmn yMOBaMK, XapakTepom,
CUMOH0, iIHTEHCUBHICTHO 30BHILLHIX BNABIB Ha TEPUTOPIl YKpaiHM BUGINSIOTb CXWUMU, XapakTEPUCTUKUN SKNX
HaBepgeHi B Tabnuui b.6.
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Tabnuusa B.2 — Knacudikauia npouecis Ha cxunax [11, 12]

[BH B.1.1-46:2017

Tunu rpyHTIB

OcCHOBHI BMAW pyxy I'PYHTIB Ha cxuni (Tynu 'pyHTM
3cysiB i
ysis) CkenbHi MepeBaxHO MepeBaxHO
BEJIMKOYNaMKOBI aucnepcHi
O6Banun Ob6Ban ckenbHUX O6ean O6Ban rmMHNCTUX
I'pyHTIB ynamMKoBux Mac |mac
MepekmaoaHHA MepeknaoaHHsA MepekmaoaHHA MepekmaoaHHA
OnoKiB CKeNbHUX yNamMKOBUX Mac | FMUHUCTUX Mac
r'pyHTIB
3 obepTaHHaM Mano nakeTtiB| 3 o6epTaHHAM 3 obepTtaHHsaM | I3 cnoB3aHHAM
(3MiweHHs rpyHTIB | i 6pun CKEIbHUX I'PYHTIB | YNaMKOBUX Mac | MUHUCTUX Mac
MO KPMBOSTiHINHIN (cnnuewn, onnmen)
NOBEPXHi)
3cyBu KoHCeKBEHTHI 3miweHHs 6nokie | 3cyB nakeTiB 3cyB nakeTiB rnu-
KOB3aHHS | (3MiLLIEHHSI I'PYHTIB CKeNbHUX I'PYHTIB YyNaMKOBMX Mac |HUCTUX I'PYHTIB MO
no oAHin abo ge- Mo MMOLUMHI MMNOLMHI
KINbKOX NNOLWUHAX | Eararo 3MilLieHHs ckenbHUX | 3CyB ynamKoBMX | 3CyB MMUHUCTUX
00”36‘_"3"'”” B nakeTis i FPYHTIB MO NMOLLWMHI | MaC MO NMOLWHI | Mac No NAOLMHI
MacwuBi) 6pun
3cvBu 3MilLEeHHS 3MilLEeHHS 3MilWweHHsA rmuHnc- | 3cyBu BUAaBMNo- | 3MilLEeHHS
BmﬁaB CKENbHUX Mopia No|ynaMKoBUX | TUX Mac 3 BUNOPOM |BaHHSA (eTpy- | CKenbHMX nopig
HOBAHHS MEHLL MiLHUX nopig no rrv- | B HWXKHIA YaCTUHi 3MBHI) No MeHLU MilLHMX
(neTp NnopoAax i3 30HOK | HUCTUX NOpPO- | (B A3KKY) 3CyBY nopoaax i3 30HoK
3VIBHi)y nepeMm'arTs i Jax 3 BugaB- nepeMm'arTs i
BUMNOPY NIOBaHHAM BMMOPY
3MiLLEeHHA cKeNbHUX | BMiLLEeHHSA yraMm-| 3MilLeHHs
nopig no MeHLw KOBMX MOpig No | FMHMUCTMX Mac 3
3cyBu BUOaBnNtoBaHHSA (OETPY3UBHI) MiLHMX NopoAax i3 | FMUHUCTUX BMMOPOM B
30HOI0 NepeM'aTTa i |nopodax 3 BU- | HWXKHIN YaCTuHI
BUMOPY OaBrnoBaHHAM | (B A3KKY) 3CyBY

3CyBU-NOTOKK (OENANCUBHI)

Bpunun-6noku ckenb-

HUX nopig 3 aBuLLa-
MW MOB3Y4OCTi

[ToB3yyiCTb NYXKUX I'PYHTIB

[NoTik ynamkoBux
mac

[MoTik rMMHMUCTUX
mac

CknagHi (kombGiHOBaHiI) 3cyBu

lMoenHaHHA OBOX i OiNblLUe OCHOBHUX BUAIB PYXY
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Tabnuua B.3 — Tunu gedopmauin cxunis (YKOCIB) 3a MEXaHI3MOM 3MiLLleHHS

Twun npouecis Tunn gedopmalinn cxuniB Ta YKOCIB 3@ MeXaHi3MOM 3MiLLEeHHS

3CyBM KOB3aHHS

3cyBM BUOABNIOBAHHS

3cyBHi 3CcyBM B'A3KONMACTUYHI (3CYBU-NOTOKM, CNIMBW, ONSIMBUHM)
3cyBK cKnagHi
O6eanu

O6BarbHi Bueanu
Ocunu

O6Banu-3cysu

O6BanbHO-3CyBHi

3cyBun-ob6Banu

MpumiTka. Bnbip KOHKPETHUX NPOTM3CYBHMX i MPOTMOOBANbHUX 3aXUCHUX cropyh i 3axofiB i3 3abe3nedeHHs
cTabinNbHOCTI CxMniB NpuU pi3HUX 3a MexaHiaMom Aedopmaliin 3cyBiB i 06BaniB NPOBOAUTHCS KOMM-
FNIEeKCHO B 3aneXHOCTi BiA NpUpoaHNX YMOB (pe3yrnbTaTiB AeTanbHOro iHXeHepHo-reonoriyHoro obere-
XEHHs1 Ta, 3a HeobXigHOCTI, cTauioHapHMX CrnocTepexeHb | MOAentoBaHHs, 0cobnMBO Npu B's3KO-
NnacTUYHMX 3CyBax i 3CyBax BUAABMOBAHHS).

Ta6nuua b.4 — O6'emun 3cyBiB Ta 0o6BaniB Ha cxmnax (ykocax) 3a maclTabom ix nposiBiB

MacwTab 3cysiB Ta obBanis O6'emu 3cyBiB Ta o6Banis, M

HeBenukumn

CoTHi

[ocnTb BENUKnn

Tuncaui

Benukun JecaTtku Tncsay
[yxe Benvkun CoTHi TncaY
Benun4yesHun MinbnoHu

KaTtactpodiyHui

[lecaTtkn Ta COTHI MinbHOHIB

MpumiTtka. Mpu 3cyBax i obBanax Oyab-aKoi MacwTabHOCTI BUGIp NPOTU3CYBHUX i NPOTMOBBANbHUX 3aXUCHUX
CropyA i 3axofiB NOBMHEH BUKOHYBATUCH HA OCHOBI MOPIBHSAHHA pe3yrbTaTiB TEXHIKO-EKOHOMIYHNX
NnoKasHUKIB BapiaHTiB 3axucTy. [py uboMy HeOOXiAHO BpaxoByBaTW coLjiarbHi i €KOHOMIYHI YMOBM
pO3BUTKY parioHy ByaiBHMUTBA.

Tabnuusa B.5 — Xapaktepuctukn haktop-npouecis cxuny (YKocy) 3a reHeTUMHUMU O3HaKaMu

'eHeTU4YHa 03Haka
hakTop-npouecy

BusHauanbHuin haktop-npouec y NOpyLUEHHi CTIMKOCTI cxuny (YKocy)

AGpasiiHun BuknvkaHuii poammnBom OeperiB, MOpiB, 03ep, BOAOCXOBULL, B pe3ynbTaTi BNUBY
XBUITOBaHHS

EposiniHun OO0yMoBIeHN NiApi3KO0 CxMMiB (YKOCIB) PiHKOBO i IPYXXKHOK epOo3ieto

loporeoreHHWi YTBOpEHWU BNAMBOM MiA3eMHUX | iIHINbTpaUiiHMX aTMOCHEPHNX BOA Ha
nopoaMm, Lo CKrnagarTb Cxun (YKic)

AHTpOMOreHHUn 3'aBnaeTbCa Yepes 3MiHy NPUPOLAHUX YMOB MPU Pi3HUX BUAAX iHKEHEPHO-TOCMNO-
0AapPCbKOI AisNbHOCTI N0gMHU

MonireHHUN BuknukaHuii cnifibHUM BNAIMBOM Pi3HUX (DakTopiB 3CYyBOYTBOPEHHS

22




Tabnuua B.6 — XapakTepucTukm TUNIB CXMIiB Ha TEPUTOPIT YKpaiHu

[BH B.1.1-46:2017

MapameTpu cxuny

Momo- Ky OCHOBHi
XEHHS Tun cxmn S (pakTopy Moxnwai Brau 3axoau
y BucorTa, MOBEPXHI | nopyiueHHs pyXy nopia A
cxnny M ICHYO"MX CTIMKOCTI
cxunis,
rpag
= |AbpasiiHo- 10-20 60-90 |Abpasiqa O6Banu, BeperoykpinneHHs
3 | obBanbHuUi nepekMaaHHs
o
S | AbpasinHo- 20-60 10-30 |Abpasis, 3cyBu BeperoykpinneHHs,
% 3CYBHUI NOBEPXHEBI i BOAOBIABEdEHHS,
2 nig3emMHi Bogm OpeHaxi, nrnaHyBaHHS,
% 03EeMEeHEHHS
S ITipcbkuin cxun 100-500 | 10-30 |Abpasis, eposis,|3cyBu BeperoykpinneHHs,
K PO3BUHYTUMU NOBEPXHEBI | BOLOBIABEOEHHS,
o | MOKPUBHUMMU nig3emMHi Boau ApeHaxi, NraHyBaHHS,
S |BigknageHHsMU 3aTpUMyHOYi cnopyaun
UE: Ha cxunax
% lpcbknin cxmn 100-500 | 20-70 |CeucmivHicTb, |Bnokosi BeperoykpinneHHs,
= 0e3 BigknageHb abpasisi, epogsis, | 3cyBM, 3aTpMMyOYi cnopyaun
Q  |Ha cxuni NopyLUEHHS obeanu
> CTOKY, BUBITPIO-
BaHHS
< Cxun pivkoBoi 30-100 20-70 |Eposig, O6Banu, BopoBigBeneHHs,
2 OOJTMHWN B MYXKNX NMOBEPXHEBI Ta |3CyBM OPpeHaxi, 03eNeHeHHs,
g T |nopoaax niasemHi sBoan GeperoykpinneHHs
g' é Cxun gonuHmn y 5-100 5-20 MopyLueHHs 3cyBu BopoBinBeaeHHs,
S rmMHax CTOKY Ta poc- OpeHaxi, 3aTpumyodi
3 NHHOTO Lapy crnopyam
Cxun 3 po3suHy-| 100-500 | 10-30 |[lMopyLueHHs 3cysu, ceni BopgoBinBeaeHHs,
= |TMMKn NOKpuB- CTOKy Ta OpeHaxi, 3aTpumytodi
S |HvMuK Bigkna- POCIMHHOIO crnopyam
; OEHHAMMU NMOKpMBY
g Cxunn 3i ckenb- | 100-500 | 10-90 |CericmivHicTb, |O6Banu, MpoTnobBanbHi
= |HWMUK | HaniB- BMBITPIOBaAHHA | BIOKOBI ranepei, yrnoBniow4n
CKEeNnbHUMM 3cyBu NOTKMW, 3aTpUMYyOUi
r'pyHTamm criopyau
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OJOOATOK B
(oosigkoBui)

OLIHKA CTIMKOCTI CXUNIB (YKOCIB), BENMUYMHU 3CYBHOIO TUCKY TA HABAHTAXEHb
BiA OBBAIIB

B.1 3aranbHi nonoxeHHA

B.1.1 3a 3BiTOM 3 iHXXeHEepHO-reonoriYHNX BULLYKYBaHb Cnig nepeabadaTtn nonepeyHi iHxeHepHo-
reosioriyHi nepepiaun, ski B noganbLLIOMy BUKOPUCTOBYIOTb SIK OCHOBHI PO3paxyHKOBIi CXeMU ANSA OLiHKM
CTIiKOCTi cxuny (ykocy).

B.1.2 OCHOBHI NpWYMHKU BTpaTH CTIAKOCTI cxuniB (YKOCIB):

— nigpizaHHa cxuny abo BnawTyBaHHA YKOCY, WO 3HaX0AUTbCS Y CTaHi, 6nnM3bkoMy 4O FPaHUYHOrO;

— 30iMbLUEHHS 30BHILLIHBOrO HaBaHTAXEHHA (3BEAEHHS crnopya, cknagyBaHHS mMaTepianis Ha cxuni
(ykoci) abo nobnumay noro opisku);

— 3MiHa BHYTPILHIX cun (36inbLUEeHHA NMMTOMOT Barn r'pyHTY Npu 3pOCTaHHI MOro BOSIOrOCTi, BUBaXY-
BanbHa Aid BOOW Ha I'PyHTK);

— HenpaBUibHE NPU3HAYEHHS PO3PAXYHKOBUX XapaKTEPUCTUK I'PYHTY;

— 3HWKEHHS OMopy I'PYHTY 3CyBY (YTPUMYKOUMX CUM TEPTS Ta CTPYKTYPHOrO 34ENeHHs) 3a paxyHoK
NiABULLEHHS X BOMOrOCTi, CEACMIYHUX BMNIIUBIB Ta iHLLIMX NPUYMH;

— 3HWKEHHS Hecy4oi 30aTHOCTI KOHCTPYKLIN YTPUMYHOYUX CMOPYA iHXEHEePHOro 3axncTy no rpyHTy
BHACIiAOK BUHUKHEHHSI TEPTS NO iX BOKOBMX NOBEPXHAX NPY NPOCiAaHHI FPYHTIB BHACMiA0K 3aMOYyBaHHS;

— 306inbLUEHHSA 3CyBHMX CUn (FiAPOAUHAMIYHOIO TUCKY) Npuy NiaBuLLeHHI PIB;

— BMJIMB CEWCMIYHMX CUI i PI3HOrO poAy AUHAMIYHMX BNAUBIB (PyX TPaHCMOPTY, 3abuBaHHA narb,
BUOYyXiB y Kap'epax TOLLO).

B.1.3 Ha oCHOBI KOHKPETHUX IHXEHEPHO-reosorivYHNX, rigporeosoriyHNX i rigponoriMHNX BULLYKYBaHb,
00CTEXEHb, CTaLiOHAPHMX CNOCTEPEXEHD (Y TOMY YMCHi re04e3MYHOr0 MOHITOPUHTY), HASBHUX (OOHAOBUX
Ta iHWKX MaTepianiB BU3Ha4yaTb NPUYMHKU, MexaHi3am (Tabnuus B.3) i macwTtabHictb (Tabnuus b.4)
3CYBHMX i 06BanbHMX NpoueciB Ha cxuni (ykoci). Mpu upoMy HEOBXiAHO BUSBMTY i OLIHWTU BMAMBY, WO
BUKMMKAOTb 3CYBHI i 06BanbHi npouecu, Ta yTpumytodi goakTopu.

Cnig po3ginsaTtu 3cyBHi Ta 3cyBoHebe3neyHi (po3ain 3) cxunu (ykocun) abo Teputopii. Anga cxunis,
YKITOH SIKUX CTaHOBUTb MOHaA 5°, He0bXiAHO BUKOHYBaTV NepPeBipKy Ha MOXIMBICTb BUHUKHEHHST 3CYBHUX
sABULL. CXMM PiYKOBMX OOMMH KYyTOM Haxuny noHag 5° MmoxyTtb 6yTn 3cyBoHebe3neyHnmm Ta notpebyoTb
cneuianbHUX OOCHIOXEHb.

B.1.4 He ycyHyTi npuynHm paHiwe 3adikcoBaHMx 3CyBHMX MPOLIECIB Ta TpmMBana BiACYTHICTb O3HaK
3MiLLIEHHS I'PYHTY He cBigyaTh Npo 3abe3neyeHHsi CTinKocTi cxuny. CTabinbHICTb CX1y AocaraloTb nuie
NpY YCYHEHHI MPUYMH, LLIO BUKIMKANN 3CyB.

B.1.5 O6'em po3paxyHKiB CTiMKOCTi CXWily Ta 3CyBHOIO TUCKY NOBUHEH BM3HAYaTUChb 3 ypaxyBaHHSM
cTafii NnpoekTyBaHHS 06'eKTa iHXXEHEPHOro 3aXMUCTy Ta CKNaAHOCTI iHXEHEePHO-TeonoriYHNX YMOB.

Cragii npoekTyBaHHS BU3Ha4aloTb B 3aneXHOCTI Big Knacy HacnigkiB (BignosiganbHOCTi) ob'ekTa
iHXXeHepHoro 3axmucTy 3rigHo 3 [JbH A.2.2-3.

Y 3anexHocTi Bia cTafii NpoekTyBaHHA O0'ekTa iHXEHEpPHOro 3axucTy BU3HaYalTb CKNnapg iHxe-
HEPHO-TeO0IONYHMX BULLYKYBaHb | AeTanbHICTb PO3PO6NEHHSA TEXHIYHUX PilLEHb.

BuxigHi gaHi ana pospaxyHkiB CTIMKOCTI MacuBy IpyHTY Ta 3CyBHOMo TUCKY ANs Pi3HWMX cTagin
NPOEKTYBaHHA MOBWHHI BKMOYATU:

— ONsA cTagii eckisHun npoekT (aani — ENNM) abo 3a BignoBigHOro TEXHIKO-EKOHOMIYHOIO OOr'PYHTYBaHHS
(aani — TEO) gns 06'ekTiB HEBUPOOHMYOrO NpU3HadeHHs!, a Ans 06'ekTiB BUPOOHMYOrO NpU3HaYeHHs —
ctaaii TEO: po3paxyHKOBi CTBOPU Chig po3TalloByBaTN BUOIPKOBO Ha HanbinbL TUMOBUX 3a NPUPOLHUMM
yMOBaMMU [insiHKax, NepeBaXHO B MiCLSX HanbinbLIOro nepenaay BiAMITOK i 3Ha4YEHb KyTiB HAXMUy CXuny

(ykocy);
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— anga ctagin npoekT (gani — M) Ta pobounii npoekT (gani — PI1): y mexax TepuTopii, Wo nigndrae
3aXMCTY, BU3HAYaOTb TUMNW CXUAIB 3a iHXXEHEPHO-reoNoriYHMMM YMOBaMn pO3BUTKY 3CyBiB (Tabnuusa b.2);
po3paxyHKOBi CTBOPY Crig nepegbavyatvi He MeHLLE HiXX N0 OOHOMY AF1S1 KOXKHOMO TUMY CXUNY Ta HEe MEHLLU
OAHOro ANsi KOXHOI 3 AiNAHOK 06'eKTa iHXEHEePHOro 3axMCTy 3aneXHO Bif KOHKPETHUX iCHYUYMX Npwu-
POOHMX YMOB i MPOrHO3HOrO CTaHy (YMOB, L0 MOXYTb YTBOPUTUCH Yepe3 TEXHOrEHHWI BNANB MIOANHN),
BMAY Ta MicLepo3TallyBaHHS CMOPYA iHXXEHEPHOro 3aXUCTY i 06'EKTIB iHXXEHEPHOro 3axMCTy, XapakTepy
3abynosu TOLLO;

— Ansa cTagii poboya gokymeHTauisa (gani — P): po3paxyHKOBi CTBOpM cnig nepeabavaTt Ha ginsiHKax
po3TallyBaHHA O0'EKTIB iHXEHEPHOro 3axmMcTy Ta B MeXax BCiX iCHyr4Mx abo MpOrHo30BaHMX 3CYBIB
npunernoi TepuTopii.

B.1.6 OuiHka cTinkocTi cxuny (ykocy) Ta 06'ekTiB Ha CXMMi BKIHOYAE:

— 36ip BUXiAHWUX OAHUX;

— BMOIp po3paxyHKOBMX CTBOPIB;

— CKNnagaHHA po3paxyHKOBOI CXemu;

— BM3HAYeHHs1 PO3paxyHKOBUX NapaMeTpiB I'PYHTIB;

— BMOIp mMeTody po3paxyHKy BiAMOBIAHO A0 3adiKCOBAHOMO (MMOBIPHOr0) MexaHi3amy 3cyBy, Mpu-
POAOHUX | TEXHOrEHHNX YMOB TOLLLO;

— pO3paxyHKM CTIMKOCTI cxuny (YKOCy) Ta aHani3 ix pe3ynbTarTis,;

— BU3HaYEeHHS 3CYBHOMO TUCKY;

— PO3paxyHKM CTIKKOCTi CXuny (YKOCy) 3 crnopyaamu iHKEeHEPHOro 3axucTy;

— pPO3paxyHKM HECYUYNX KOHCTPYKLii O0'EKTIB iHXXEHEPHOMO 3aXMCTY 3 ypaxyBaHHSAM 3CYBHUX BIIIMBIB;

— pekoMeHaaLil WoJo 3acToCyBaHHSA CMOpYA iHXKEHEePHOro 3axXMUCTy.

B.1.7 Po3paxyHKu CTIMKOCTi cxuniB (yKOCiB) BKNOYAOTb aHarni3 pakTMYHOro ctaHy Cxunis Ha Tepu-
TOpii, A€ po3TalloBaHi 06'EKTU IHXEHEPHOrO 3aXMCTY, @ TaKOX NMPOrHO3HOIO CTaHy 3 ypaxyBaHHAM fii BCiX
MOXIMBUX HECMIPUATANBUX (PaKTOPIB i 3MiH iHXXEHEePHO-reooriYHMX YMOB:

— 3MiHM penbedy B NPOLLeCi OCBOEHHS (peopraHisadlii) cxuny;

— 3MiHW rigporeosnoriyHMx yMmoB (MOBEepPXHEBOro Ta Mig3eMHOro CTOKIB);

— 3MiHM MiLHICHMX | AedopmauiiHux xapaktepmnctuk Ta HOC rpyHTiB cxuny yepes konmeaHHa PIB,
riopoauHaMmidHOI Aii Boau Ta NposiBiB 0COBNMBMX BNAcTUBOCTEN I'PYHTIB Ta Ccydoai;

— 3MiHM Ta NPOSBY A04ATKOBMX 30BHILLHIX HaBaHTaXeHb i Oil;

— aKTuBI3aLii Ta po3BUTKY HEOE3MEYHNX reosioriYHNX NPOLECIB;

Brnok-cxeMa OCHOBHMX eTaniB NPOeKTyBaHHSA 06'eKTIB iHXEHEPHOro 3axucTy Bif 3CyBiB Ta obsanis
HaBeJeHa Ha pUCYHKy B.1.

B.1.8 Npn NnporHo3yBaHHi CTINKOCTi CXUiB NPY 3MiHi iIHXKEHEPHO-reosoriYyHMX yMOB ChiJ BpaxoByBaTu
BMMMB iHXEHEePHO-rocnoAapchkoi AianbHOCTI, Wo nepeabavyeHa nNpoekToM, nNpu ekcnnyaTtadii 06'ekTis
iH)XeHEepHOro 3axMCTy Ha CXWMi, a TakoX pe3ynbTaTv BNAWBY NPUPOAHUX €K30TEeHHUX reoAnHaMivyHnX
npoueciB (CENCMIYHNX, TEKTOHIYHUX, epo3ifiHMX, abpasinHnX, 3CYBHUX, BUBITPIOBAHHS TOLLO) Ha CXWA
(ykic).

B.1.9 [NporHo3yBaHHS CTIKOCTi CXMIiB MOBMHHO PO3MOBCIOAXXYBATUCh HA CTPOK eKCnyaTalii 06'eKTiB
iH>XEHEPHOro 3axMCTy, BPaxoBYyOUM TUMYACOBI 3MiHWU iHXXEHEPHO-TeOSOorNYHNX YMOB, 30BHILLHI BAMAVBY i
HaBaHTaXXEHHA Ha Yac BMKOHaHHSA ByAiBenbHMX Ta 3eMNAHMX POoOIT LLIOAO rOCNO4AaPCLKOro BUKOPUCTAHHS
cxXuny.
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[H)KEHEPHO-TeO0IOTYHI BUIIYKYBaHHS (BU3HAYEHHS
(i3MKO-MEXaHIYHHX 1 XapaKTePUCTHK IPYHTIB:

CL CIL Csty Q1 @11 Psts Ps P pgs Psp » B> Ee, 5, TA
rigporeosoriunux ymos: PI'B, n’ezomeTpuununx
PIBHIB HaMipHHUX BOJ TOLIO)

v

O6cTexxeHHs cxuiy (yKocy), OLIHIOBaHHA HOro CTIMKOCTI B MPUPOJHOMY
CTaHI 3 BU3HAYEHHSM KoedilieHTa CTIHKOCTI ky, 1 CTaHy cXuiy (3CyBHHH, y
rpaHUYHId PpIBHOBA31, CTIMKUH). YTOYHEHHS XapakTEPUCTHK MILHOCTI
(Cs, Psr) «3BOPOTHUM» PO3PAXYHKOM (32 HEOOXIZHOCTI)

v

Bu3sHadeHHs 3CyBHOIO THCKY /ISl IPUPOAHOIO CTaHy CXHIY (YKOCY) 1 3
ypaxyBaHHSM MPOTHO30BaHOI 3MiHU HOTO CTaHy

[TpoekTyBaHHS 1H)KEHEPHOTO 3aXUCTy 00’ekTa (BUOIp TEXHIYHOTO pilIEHHS
IHXKEHEPHOro 3aXHUCcTy 00’ €KTa Ha MiJICTaBl BapiaHTHOTO MPOEKTYBAHHS)

/

Po3zpaxyHok cTiiikocTi

Y

CXMITy pa3oM 3 KopuryBaHHsl TEXHIYHUX PillleHb
TEXHIYHHMH PILICHHAMHU IHKEHEPHOTO  3axXMCTy 00’€KTa
1HXEHEPHOr 0 3aXMCTY (10 BUKOHaHHS YMOBH k; = ksy,)

00’eKTa (BU3HAYEHHS |q
KoedilieHTa CTIHKOCTI Ky)

\

ByniBHULTBO:
- HAYKOBO-TEXHI4YHHH CYNpOBiJ;
- aBTOPCHKUM HarJs;
- TEXHIYHUM HArsaq

A 4
Excrutyaranis:

/\

YTPHUMaHHS CIIOpY/ Ta - 006CcTe)KEeHHS;
00’€KTIB iHKEHEPHOTO - HayKOBO-TE€XHIYHUN
3aXHUCTY B HAJIKHOMY MOHITOPHHI

TEXHIYHOMY CTaHl1

PucyHok B.1 — OcHoBHi eTanu NpoekTyBaHHs, OyAiBHMLTBA Ta ekcnnyaTauii cnopya 1a 00’ekTiB
iHXXEHEepPHOro 3axucTy
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B.2 OuiHka cTikocTi cxuniB (yKociB) i BeIM4MMHUN 3CYBHOIO TUCKY
B.2.1 OcHoBHi 3agaui Npy BU3HaYeHHI CTINKOCTI cxuniB (YKOCiB) HaBeaeHi B Tabnuui B.1.

Tabnuua B.1 — OcHoBHi 3agadi npyn BU3HAYEHHI CTIMKOCTI CXMniB (YKOCIB)

ANroputm po3B'si3aHHSA

Y.y, BuxigHi pani lNocTaHoBKa 3agaui .
3agavi
1 |lNoBepxHA KOB3aHHA, BaCTUBOCTI BusHaveHHs KoediuieHTa 3MiHa npodinto cxuny
I'PYHTIB, LLO CKNagatoTb OCHOBY, CTIMKOCTI (ykocy) ons nigBuLLEHHS
30BHIiLLHIi HABAHTaXeHHS | BNINBMU, Oro CTIMKOCTI

penbed AinsHkn OyaiBHMLTBA

2 |KoediuieHT cTiikocTi ykocy, Bnactu- |[obynosa Ta BU3HaYeHHs BusHauyeHHsA 6e3neyHoi

BOCTi I'DYHTIB OCHOBW, 30BHiLLHi pO3MipiB MOBEPXHi KOB3aHHS | BiACTaHi Big cxuny (ykocy),
HaBaHTaXeHHS | BNNUBK, penbed Ha SIKOMY MOXXHa 3BOAMNTH
AinsiHkn 6yaiBHMLTBA Oygaisni i cnopyam

3 |BnacTtuBocCTi I'pyHTiB, WO cknagatTb | BuaHavyeHHs KoediuieHTa BusHavyeHHsa MOXITMBOCTI
cxunn (yKic), 30BHiLLUHIi HABAHTAXXEHHS | CTINKOCTI i MOBEPXHi OyaisHuuTBa OyaiBensb i
i BNMMBU, a TakoX penbed OiNsHKA | KOB3aHHS cnopyza Ha cxuni (ykoci) abo
OyaiBHMLTBA no6nmn3y HLOro

4 |[NoBepxHA KOB3aHHSA, BNaCTUBOCTI Mobypnosa entopu 3cyBHOro | MpoekTyBaHHA i po3paxyHKu
I'PYHTIB OCHOBM, 30BHIlLLUHIi HABaHTa- |TUCKY NPOTU3CYBHUX YTPUMYHOUUX
XKEHHS | BNAMBK, a TaKOX penbed KOHCTPYKLin

AiNsHkM OyaiBHMUTBA

B.2.2 Crinkictb cxuny (yKocy) i 3CyBHUIA TUCK pPO3PaxoBYHOTb 3a (Pi3MKO-MeXaHiYHMMU XapakTe-
pucTMKamm I'pyHTIB, WO BiAMOBIAATh HANBINbLL HECMIPUATIMBOMY, ane MOXIMBOMY CTaHy CXuny (YKOCy).
OuiHky CTINKOCTI TepuTopin HeOoOXiAHO NPOBOAMTU 3@ OMOPHMMK CTBOPAMWU AN KOXHOI BMAINEHOI
ainadkun. MNpun kg > 1 cxun (ykic) BBaxkaeTbes CTivkuM. MNpun kg < 1 BinOyBaeTbca BTpata CTINKOCTI CXuny
(ykocy). MNpu kg~ 1 HacTae cTaH rpaHUYHOI PiBHOBArM 'PYHTOBOrO MacuBy LU0 NPU3BOANTL 10 BUHUKHEHHS
3CyBY.

B.2.3 lNpw ouiHUi CTIMKOCTI CXUMiB Ta YKOCIB po3rnsgaioTb YMOBU piBHOBarv I'pyHTOBOrO MacuBy
WwrpuHoto 1 M (Nnocka 3agava) 3 BepTUKanbHUMM BiYHUMW rpaHSAMKU, YMOBHO BMPI3aHOTO 3 I'PYHTY CXWIY B
HanpsIMKy BeKTopa 3CyBY (CWu, LLO AitoTb 3@ GiYHMMK rpaHsIMN, HE BPaxXOBYHOTh).

B.2.4 [Ina 0G'ekTiB iH>X€HEpPHOro 3axmucTy 3i 3HavyHMMM Hacnigkamu (CC3) po3paxyHKu CTiNKOCTI
CXUSiB Ta YKOCIB y TPUBMMIPHI Mogeni crnig npoBOANTM 3@ HAasiBHOCTI CKNaAHWUX iHXXEHEPHO-reonorivHmnx
YMOB Mpu X AeTanbHOMY BUBYEHHI Ta BU3HAYEHHI MONOXEHHS MOBEPXHI KOB3aHHS.

B.2.5 Po3paxyHku 3CyBHUX (3CyBOHEDE3MEYHMX) CXMMiB, CHOPMOBAHMX LLApaMM MiLlaHUX, IITUHUCTUX
i CKenbHWX I'PYHTIB, CMig BMKOHYBaTWM 3@ CXemamu NoCKOoro, 3MilaHoro abo rmmbokoro 3pyLleHHs 3a
MMAOCKOI, NTaMaHo Y1 CYMILLIEHOK NOBEPXHAMU KOB3aHHS (3PYLUEHHS), MOMNOXEHHS SKMX BUOUpaoThb Yy
Hanbinbw cnabkux Lwapax, npollapkax, 3a KOHTaKTHUMU MOBEPXHSAMU, BUXOOAYM 3 YMOB CTBOPEHHS
MaKcUmarnbHUX BMSIMBIB HA 3aXMCHI CNOPyAn Ta 3axoau.

3a HasABHOCTI Y CXurax wapiB MMUHUCTUX I'PYHTIB 3 MOKa3HUKOM Teky4ocTi /;, > 0,4 cnig nepenbavatu
MOXNUBICTb DOPMYBaHHS B IMIMHUCTUX I'PYHTaxX 30H NOTEHLUIMHOMO 3MiLLeHHSA BULLEepOo3TalloBaHNX Mac
r'pyHTIB @60 BUOABMOBAHHS I'PYHTIB i3 CXMMIB.

3a HasIBHOCTI y cxmnax LapiB f1eCoBUX I'PYHTIB, LLO NpocigatoTb, Y pasi iX 3aMoYyBaHHS Bif BMacHOI
Barun rpyHTy abo HaBaHTaxeHb Bif 06'EKTIB iHXEHEPHOr0 3aXMCTYy, B PO3paxyHKax CTINKOCTi CXUIiB (YKOCIB)
i cnopypn, iHXeHepHOro 3axucTy Chnif BpPaxOBYBaTW BMAMBM MPOCIAaHHA (3HWXKEHHS AedopMauinHuX i
MiLIHICHUX XapaKTepUCTUK I'PYHTIB, AedbopMaLliiHi BNAMBU i HEraTUBHI HaBaHTaXeHHs) 3rigHo 3 [3].

B.2.6 pu po3paxyHKy CTINKOCTi COpyA iHXXKeHEePHOro 3axXMCTy chif po3rnsaaTtvi NONOXeEHHS NOBEPXHi
KOB3aHHS HWXX4Ye 30H 4edOpPMOBaHNX rOPM30HTIB Ta HWXKHIX KiHLiB onop (nanb).
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B.2.7 lNpw ouiHUi CTIMKOCTI CxuniB cnig BUKOHYBaTU PO3paxyHKU (PinbTpauinHOi MiLHOCTI IpyHTIB
cxuny (ykocy) 3 ypaxyBaHHAM 3HWKEHHHA XapaKTepUCTMK MILHOCTI MNigd BNSMBOM I'PYHTOBMX BOA Ha
AinsiHKax ix BUTOKIB, 3ansiraHHs HEOAHOPIAHMX, CY(O3iMHO HECTINKMUX I'PYHTIB | HA KOHTaKTax r'pyHTIB 3
dinbTpamm.

B.2.8 3cyBHMI TUCK Ha yTpuMmytodi cnopyam Eg , kKH, BU3HavaoTb 3a opmMynoto:

E,-F- (B.1)

sSn
ne F — 3CyBHe 3ycunns Big TUCKY I'PYHTOBOro MacuBy 3 ypaxyBaHHSIM Bark PO3MiLLLEHMX Y 30Hi
3pyLleHHs OyAMHKIB | cnopyA, rigpoAMHaMiyHOro Ta CeMCMIYHOrO TUCKIB TOLLO, KH;
R — onip rpyHTOBOro MacuBy 3MilLleHHo, kKH.
Po3paxyHku 3CyBHOrO TUCKY Ha CNOpPYAM iHXXEHEPHOro 3aXUCTY Chif BUKOHYBATKM 3 ypaxyBaHHAM BCiX
Cnosny4yeHb HaBaHTaXeHb.

B.2.9 HopmoBaHui (MiHiManbHO HeobxiaHWiA) KoedilieHT 3anacy CTIMKOCTI K, , WO NpuiiMaloTb B
NPOEKTi, MOBUHEH:

— rapaHTyBaTW CTIKICTb 3CYBHOIO CXUIy i3 3anacom, Lo BianoBigae NnpnusHavyeHoMy NpPOeKTOM Kracy
HacnigkiB (BiaNOBiAaNbHOCTI) 06'EKTIB iHXXEHEPHOro 3axXUCTy;

— BpaxoByBaTW CTYyMiHb BiAMOBIAHOCTI PO3pPaxyHKOBOI CXeMW AiCHUM yMOBaM 3CYBHOIO CXWIy,
TOYHICTb MeTOAy PO3paxyHKy Ta OOCTOBIPHICTb BENUYMH PO3PaxyHKOBMX (Pi3MKO-MexXaHiYHMX XxapakTe-
PUCTUK I'PYHTIB.

B.2.10 TepuTtopito abo cxun (ykic) BBaxatoTb 6e3nevHumMm Bif 3CyBiB y pasi BUKOHAHHS YMOBMU:

R
kst == 2Ksn » (B.2)
F
ne Kg  — po3paxyHKOBUiA KOedilieHT CTiKOCTI;
Ks, —HOPMOBaHWUIA (MiHiManbHO HEOOXiAHWI) KOeILIEHT 3anacy CTINKOCTI.

HopmMoBaHui koedilieHT 3anacy CTIKOCTI K, BpaxoBy€E rpaHnyHi yMOBM METO/IB PO3paxyHKy CTii-
KOCTi cxuniB (YKOCIiB) Ta MOXMOKM OTPMMAaHHS BUXiOHMUX OAHUX MPU iHKEHEPHO-reoge3nyHuX, iHxxeHepHo-
reonorivyHnx, reodisnyHNxX BULLYKYBaHHAX TOLLO.

BenuunHy HopmoBaHoro koedilieHTa CTiKOCTi K, BU3Ha4atoTb 3a hOpMyIioHo:

kg, = Tn Yt ’ (B.3)
Te
ne v, — koedilieHT Ha4iMHOCTI, Lo BpaxoBye Krac Hacniakis (BignosiganbHOCTi) 06'eKTiB iHXeHep-
HOro 3axXuUCTYy;
Yi  — KOEWILIEHT CMOMy4YeHHs! HaBaHTaXeHb;
Yo  — KoewilieHT ymoB poboTu.

B.2.11 KoedilieHT crony4yeHHa HaBaHTaXeHb Y; BW3HaYalTb BiAMNoOBiAHO OO0 Tabnuui B.2, a
KoeiLieHT yMOB po60TH y ., LLIO BPaXOBYE TOYHICTb BUXIOHUX AAHUX | pO3paxyHKOBUX CXEM, — BiAMNOBIAHO
Jo Tabnuui B.3.
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Tabnuusa B.2 — 3Ha4eHHs koedilieHTa CnonyYeHHs HaBaHTaXeHb ¥,

3HaueHHs vy,
Po3paxyHKoBi Cnony4YeHHs HaBaHTaXXeHb Ta BMMBIB Mepioa Mepiog
OymiBHMUTBa | ekcnnyarauii

OcHoBHe 0,95 1,00
ABapinHe:

— MpW HECENCMIYHOMY aBapiiHOMY HaBaHTaXXEHHI; 0,85 0,90

— MpU CENCMIYHOMY HaBaHTaXXEHHI Ha PiBHI MPOEKTHOro 3eMneTpycy; 0,90 0,95

— MpY CENCMIYHOMY HaBaHTaXeHHi Ha PiBHI MakCMMarnbHOro 0.80 085
pO3paxyHKOBOIro 3eMneTpycy ’ ’

Tabnuusa B.3 — 3HaueHHs koediljieHTa ymoB poboTtn vy,

MeToam po3paxyHky 3HaueHHs v,

Ti, WO 3a00BOMLHATL YMOBaM piBHOBaru 1,00

CnpolueHi meToau 0,95

KoediuieHT HafiHOCTi y,, BU3Ha4alOTb B 3aneXHOCTi Bif Kracy Hacnigkis (BiAmnoBigarnbHOCTI)
00'ekTiB, WO 3axMLLalTbCA, Ta BM3HA4aOTb BignoBigHO 00 Tabnuui B.4 B 3aneXHOCTI Big cnony4eHHs
HaBaHTaXeHb Ta BMnuBIB 3 BpaxyBaHHaAm OBH B.1.2-2, [IBH B.1.2-14 1a [13].

Tabnuusa B.4 — 3HayeHHs KoedilieHTa HafinHOCTI v,

Knac Hacnigkis (BignosigansHOCTi) ob'ekTa
OyaiBHMLTBaA

KoediuieHT HaginHocTi v,

3HayHi Hacnigkn CC3 1,25
CepepgHi Hacnigkn CC2 1,10
HesHayHi Hacnigkn CC1 1,00

CKknagHicTb NpOBEAEHHS iIHXXEHEPHO-TeONoriYHMX BULLYKYBaHb Ha CXuii (YKOCI) Ta HEOOQHOPIAHICTb,
aHI30TPOMHICTb I'PYHTY, 3MEHLLEHHS LUiNTbHOCTI 3paskiB IPYHTY NPU BUMMAHHI i3 30HN MOXITMBOI NMOBEPXHI
KOB3aHHSA NMpU3BOAATbL 4O HEAOCTAaTHLO TOYHOrO BU3HAYEHHS MOro 4isnKo-MexaHiuHUX i inbTpauinHmMx
XapaKkTepPUCTUK, HabnmkeHb Npy NOByAO0BIi MONepeYHNX po3pisiB i CKNagaHHi po3paxyHKOBMX CXEM, LLO
BMKITHOYEHO MpPU NPOEKTYBaHHI LUTYYHUX I'PYHTOBUX crniopysd (rpebenb, Aamb, ykociB), Ans siKUX ¢oi3nko-
MEXaHiYHi XapakTepUCTUKM IPYHTIB BU3HAYaOTb 3 BUCOKOK HAZINHICTIO | KOHTPOMNIOKTLCA NPY 3BEAEHH.
Tomy 3Ha4eHHA HOPMOBAHOro KoedilieHTa 3anacy CTIMKOCTI K, AN 3CYBHMX i 3CyBOHeOe3mneyvHux
CXuUniB cnig npurMMaTu BignoBigHo Ao Tabnuui B.5.
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Tabnuusa B.5 — 3HayeHHss HOpPMOBAHOro KoedilieHTa 3anacy CTIKOCTI Ky, AN 3CyBHUX i 3cyBoHebe3-
NeYHNX CXMriB

. CnonyyeHHsi HaBaHTaXeHb
Knac HacnigkiB

(BignoBiganbHOCTI) OcHoBHe ABapiiHe
OB'eKTIB itKeHepHOro 3cyBHi cxunu | 3cyBoHebesneuHi | 3cyBHi cxunn | 3cyBoHeOe3neyHi
saxncty (ykocm) cxunm (ykocu) (ykocm) cxunm (ykocu)
3HayHi Hacnigkn CC3 1,35 1,25 1,30 1,20
CepepgHi Hacnigkn CC2 1,30 1,20 1,25 1,15
HesHayni Hacnigkn CC1 1,20 1,10 1,15 1,05

Mpumitka 1. 3cyBHa Teputopis abo cxun (ykic) — ue cxun abo noro ginsHka, ge gecdopmadii 3pyLleHHs nposiB-
NATbCA Nig gieto NpupogHnx abo TeXHOreHHMX akTopiB.

MpumiTtka 2. 3cyBoHebe3neyHa Teputopis abo cxun (ykic) — ue AinsHka cxuny abo cxun, e 3cyBHi gedopmMalii
MOXYTb aKTUBI3yBaTUCS MPU BNMBI HErATUBHUX MPUPOAHNX ab0 TEXHOTEHHUX (DaKTOPIB.

B.2.12 [Mpn BM3HAYEHHI OMNOPY FPYHTOBOrO MacuBy 3MILLEHHIO R Ha 3CYyBHMX CXurax HeobXigHo
BpaxoByBaTW CTaH I'PyHTIB Y 30HaX AeOpMYBaHHA Y/ Ha MOBEPXHSIX KOB3aHHS Ta MPOrHO3 3MiHW iX
MiLIHICHUX XapaKTePUCTUK HA HOPMATUBHUI CTPOK CryXOu Cnopya iHXEHEPHOro 3axucTy.

Ha 3cyBHUX cxunax 3cyBHWUN TUCK Y ByaiBenbHUn nepioq (3 060B'A3Kk0OBUM NOCTIMHUM MOHITOPUHIOM
CTaHy CXuny sik yMOBM GE€3MeYHOro BMKOHaHHA poBIT) Cnig BM3Ha4aTW 3 ypaxyBaHHAM CTaHy CXuny,
BKIIOYAKYM CUNKN onopy (CUn TepTS I'PYHTIB i CUIT CTPYKTYPHOrO 34enneHHs). B ekcnnyartadinHunin nepioa,
B 3ar1€XHOCTi Bi CTyneHsi ctabinisauii 3cyBHOro MacuBy, Crii ypaxoByBaTW TiflbKWU CUMU TEPTHA I'PYHTIB,
npunyckaw4u, Wo Ha 6piBLi cxmny (YKOCY) MOXINUBO YTBOPEHHSA TPILLUHK "3akony".

Ha 3cyBoHebe3neyHunx cxunax cnig Bu3HayYaTh YMOBU, 3a SKUX CMOPYAM iIHXEHEPHOro 3axucTy
pO3paxoBylOTb HA aKTUBHUI TUCK Ta NEPEeBipPATb Ha 3CYBHUIA TUCK I'PYHTY 3 ypaxyBaHHAM CUM TepTs Ta
CTPYKTYPHOIO 34enneHHs I'pyHTIB.

BenuunHy cTpyKTypHOI MILHOCTI I'pYHTIB Criig BU3Ha4YaTy MeTogamum NonboBMX AOCiAKEHb Ha 3pi3 Y
CBepaSIoBMHaX, Y fipHUYMX BUpoOkax abo 3a pesynbTatamu nabopaTopHUX i CTEHOO0BMX BUNPOOYBaHb
rpyHTiB [1].

B.3 BuxigHi gaHi ana pospaxyHKy CTiMKoCTi cxunis

B.3.1 Ina npoBeAeHHA paKTUYHOro Ta NPOrHO3HOrO OLHIOBAaHHA CTIMKOCTI CXWUIIB i YKOCIB, BU3Ha-
YeHHS1 TEPUTOPIi SIK 3CYBHOI Y/ 3CYBOHEDE3MNEYHOI, PO3paxyHKy BENMYMHM 3CYBHOrO TUCKY HEOOXiaHi
HacCTYNHI BUXiOHI AaHi:

— TonorpadivyHMn NnaH AainaHku B Mmacwtabi 1:200 — 1:1000, Bkntovaoum Mikpodopmn penbeqdyy;

— XapaKTepHi iHXeHEepPHO-TeOooriyHi PO3pi3n Ha AinsHUi, WO MakcuMarnbHO OOCTOBIPHO Bigobpaa-
I0Tb OCOBNMBOCTI reonoriYyHoi 6yA0BN MacuBy IPYHTIB CXUNY;

— MNONOXEHHS ICHYUNX 00'EKTIB iIHXXEHEPHOrO 3aXUCTY, AaHi X reo4e3MyYHOro MOHITOPUHIY Ta TUX, LLO
NPOEKTYIOTh | CTBOPIOKTbL A0AATKOBI HABAHTAXEHHS HA CXUIT;

— BEMUYUHM CTAaTUYHUX | AMHAMIYHUX TEXHOTEHHUX HaBaHTaXeHb Bifl iCHYOUYMX 00'EKTIB iHXXEHEPHOTO
3aXMCTY Ta TUX, LLLO NPOEKTYIOTh;

— MONOXEHHS Ta napaMeTpu iCHYHUMX CMOPYA IHXEHEPHOro 3axucTy (MignipHUX CTiH, NanboBuX,
NanbOBO-aHKEPHUX, aHKEPHUX TOLLO);

— TiApOreonoriyHi yMoBM AiNSHKK iHXeHepHoro 3axucTy (PIB, n'e3omeTpuuHi piBHI HamipHUX BOA, i
BOOOYTPUMYIOUMX IPYHTIB);

— iCHyIOUi Ta NPOrHO30BaHi 30HN PO3MOBCHIKEHHST HEOE3MEYHNX reONOriYHNX Ta iIHXXEHEePHO-reono-
riYHMX NpoueciB (TN MOXITMBUX 3CYBIB, X MEXi B MnaHi Ta 3a rMnbuHoLo;

— NONOXEHHS B MACUBi CXUIY NOBEPXOHb OCNabneHHs (TPiLLMH, TEKTOHIYHOro NoApPIGHEHHS TOLLO);

— HasiBHICTb NPOMOIH, 06riacTel NNOLWMHHOT epo3ii TOLLO;

— BMCHOBKM OO0 CTaHy Cxmny (3CyBHUIN, 3CyBOHEDE3NEeYHUI, CTINKNIN) HA MOMEHT NOro OBCTEXEHHS;
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— ONs 3CYBHUX TepUTOPIln (YCTaHOBMEHI Ha OCHOBI Tonorpad)iyHOl 3MOMKN 3CyBY): TPILLMHK BigpuBsy,
TPILLMHK-3aKONN, 30HW BWOABMIOBAHHS ['PYHTIB, pearbHi MOBEpXHi KOB3aHHS, 30HW OedOpMOBaHOro
FOPU3OHTY, iX NOMOXEHHSA B MNnaHi Ta No rMUOKUHI; MONMOXEHHS] B MacKBi CXWUIy MOBEPXOHb OCrnabreHHs
(TPILLMH, 30H ManNoOMILHMX I'PYHTIB Ta TEKTOHIYHOro NoApPIGHEHNX I'PYHTIB TOLLO);

— pO3paxyHKOBI BENMUYMHM XapaKTEPUCTUK MILLHOCTI Ta 4edOpMaTUBHOCTI I'PYHTIB NPUPOLHOT CTPYK-
TYpu Ta MO NOBEPXHSAX i 30HAX 3MiLLLEeHHS (NnocnabneHHs);

— YTOYHEHi PO3paxyHKOBi BEMMYNHWN XapaKTEPUCTUK MILHOCTI I'pyHTIB (3rigHo 3 B.4.11-B.4.15).

B.3.2 KinbKiCTb po3paxyHKOBMX CTBOPIB Ta IX NMOMOXEHHA B NiiaHi 3anexuTb Bif, KOHKPETHUX iHXe-
HEPHO-TeOororiYHMX YMOB i Bi MiCLEe3HaxoaXeHHs1 00'EKTIB iHXXEHEPHOro 3axmcTy, Bi4 cTafii NpoekTy-
BaHHS Ta MocTaBneHux 3agady. PospaxyHKoBi cTBopu crig nepegbadatv Ons BCiX BapiaHTIB crnopyAd
iH)XEHEPHOro 3axuCTy.

B.3.3 KinbkicTb po3paxyHKOBMX CTBOPIB BM3HA4YalOTb HEOOXIOHICTIO MOBHOIMO OXOMSIEHHS BCbOrO
Pi3HOMaHITTSl BCIX iHXEHEPHO-reONOorYHNX YMOB AiNsiHKN, KOHIrypauii NOBEepXHi CXmny Ta MOBEpPXHI
KOB3aHHS1.

B.3.4 Po3paxyHKoBi CTBOpM cnig BUGMpaTn Ha OCHOBI aHanidy pesynbTarTiB iHKeHepPHO-reonoriYHnx
BULLYKYBaHb i crnocTtepexeHb. [ns OUiHIOBaHHS CTIMKOCTI CXuny cnig npuamaTtn HarHebe3neuHili
(ekcTpemanbHi) po3paxyHKOBi CTBOPY 3 YMOB CTINKOCTI. Mpn 3abyaoBi HaBiTb HEBENUKOI YaCTUHU 3CYyBY
pO3paxyHKOBi CTBOPU NMOBUHHI BUOMPATUCh 3 YMOBM OLIiHKM CTIKOCTi 3CYBHOI TEPUTOPII IK EUHOTO LLinoro.

B.3.5 [Ina kOXHOro 3cyBy Crig npuM3Hayatyt ik MiHiMyM OOWH pO3paxyHKOBUWA CTBOP. [ns Benukux
3CyBiB 3a4al0Tb LOLATKOBI CTBOPU Ha AiNsHKaxX 3 iHXEeHEepHO-reonoriyHMMyn ymoBamu (3a penbedom,
di3MKO-MEXaHIYHUMM XapaKTepPUCTMKaMM I'PYHTIB, MacuBYy I'PYHTY 3CyBY).

B.3.6 PosTalwyBaHHA OCHOBHOrO poO3paxyHKOBOrO CTBOPY Ha LiNAHKax 3CYBHUX CXWMiB MOBWMHHO
3biratuca 3 OCHOBHMM HaMpPsiIMKOM iCHYKOYOrO 4y MPOrHO30BaHOrO pyxy 3CyBY MO MNiHii HanbinbLloi
KPYTU3HWN 3€MHOT MOBEPXHI.

B.3.7 Po3paxyHKOBi CTBOpM HEOOXiQHO HamivaTh s BCiX BapiaHTax 06'ekTiB iHXXEHEePHOro 3axucTy.
Hanbinbw Hebe3nevyHMY € 3cyBOHEDE3MNEYUHI AiNAHKM CXMMY, Ha SAKNX:

— [JentoBianbHi 4M entoBianbHi BiAKNageHHs PO3TallOBaHi Ha TOBLW BUBITPINIMX PO3M'SKIIMBUX
CKENbHUX I'PYHTIB 3 KPYTUM NagiHHAM TpilMHyBaTuX nopig y Oik cxuny;

— MOXINUBUM 3CYB BUBITPINIMX PO3M'SKITMBUX MOPIL 3@ BHYTPILHIMU MPKLIAPOBMMU NMOBEPXHAMU B
pes3ynbTaTi 3BONOXEHHSA LMX I'PYHTIB | 3HUXKEHHSA MILHOCTI Ha KOHTaKTax LuMX Lwapis;

— AentoBianbHi, NPostoBiankbHi, entoBianbHi, TIECOBI BiAKNageHHSA Y/ HAaCUMHi I'PyHTU, pO3TalIOBaHi B
YINOrOBUHAX.

— iCHye MMOBIPHICTb 3MilLleHHs1 BCi€l TOBLLi I'PYHTIB 32 KOHTAKTOM BWBITPINIOI 30HM Ta CTiNKMMU
HEBUMBITPINUMM (KOPIHHMMKM) NOpoAamMu;

— Mae MicLe HTEHCUBHUIA pyX (pO3BaHTaXXEHHS) I'PYHTOBMX BOZ, LLO MOXE BUKNUKATU Cydosito,
nocnabneHHs rpyHTIB Ta rigpoaMHaMIYHUIA TUCK.

B.3.8 CknagaHHs po3paxyHKOBUX CXEM Ta BM3HAYEHHS 1X TOMHOCTI i HagIMHOCTI cnig NpoBOAMTMY Ha
OCHOBI aHanisy iHXeHepHO-reosnoriYHMX i rigporeonoriyHNX ymoB, 3'ACOBaHUX MPUYMH, MeXaHi3Mmy i
MacLUTabHOCTi NPOSBIB 3CYBHMX | 06BanbHMX NPOLECIB.

Mpwn cknagaHHi po3paxyHKOBMX CXEM A5 OLiHKOBAHHS CTIMKOCTi CXWAiB | BU3HAYEHHSI 3CYBHOIMO TUCKY,
po3po6eHHI anropMTMiB po3paxyHKy Ta nobyaoBi Pi3HNMX MOAENeN CXWNiB pa3oM i3 cnopygamu iHxe-
HEPHOro 3axucTy (CTaTUYHUX i AMHAMIYHKX) cnif, ypaxoByBaTu NPUPOAHI N TEXHOreHHi HaBaHTaXeHHS
Ta BMMAMBKM, iana3oHn ixX 3MiH, @ TakoX MOXNUBI Aiana3oHW 3MiH XapakKTepUCTMK MILHOCTI I'PYHTIB.
CelicmiyHi BNnNnBM HeobXiAHO BpaxoByBaTU B AUHAMIYHMX MOLENAX OKPEMUM HABaHTAXXEHHSAM 3rigHO 3
OBH B.1.1-12.

Po3paxyHKoBi cxemu criig ckragaTtii Ha OCHOBI MPUMNHATMX PO3PaxyHKOBUX CTBOPIB CXMIY Ta aHanidy
iHXXeHepHO-reonoriYyHmMx po3pisis.
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B.3.9 Po3paxyHKoBi cxeMu NOBMHHI BpaxoByBaTu:
— ANS 3CYBHUX TEPUTOPIMN:

— MMOBEPXHi KOB3aHHS, MOTY>XHOCTi 30H Ae(pOpMOBaHMX FOPU3OHTIB I'PYHTY, 30HU CTUCKY, PO3PUBHI
NOpYLUEHHS TOLLO;

— MONOXeHHs1 MOBEPXOHb (abo 30H) ocnabneHHs B MacuBi CXuny (TPILLMHM Pi3HOTO MOXOXKEHHS,
cTapi N HelwoaaBHO YTBOPEHi NMOBEPXHi 3CYBHUX 3MillleHb, KOHTaKTW LlapiB, NPOLUIAPKU i 30HU
MarnoMmiLHMX I'PYHTIB, 30HM TEKTOHIYHOIO NMOPYLUEHHS);

— TUNKM 3CyBHUX Aedopmalii CXMMiB 3a MEXaHI3MOM 3MiLLEHHS;

— PO3MipU YIIOroBMH 3a MoLeto Ta rMUBUHOL;

— 0COBMMBOCTI rigpPOreonoriYyHOr0 PEXNMY Nig3eMHUX BOS;

Pi3Hi BUAM HaBaHTa)eHb i BNAMBIB (MOCTINHMX | TUMYACOBMX), iX CNOyYEeHHSA (OCHOBHI, aBapiliHi);
— Ans 3cyBoHebe3nevyHnx TepuTopin:

— OCHOBHI 3CyBOYTBOPIOIOYI (haKTOpK Ta IX BASMB Ha MOPYLLEHHS CTINKOCTI, MOXITUBICTb YTBOPEHHS,
PO3BMTOK Ta aKTMBI3aLlilo 3CyBIB;

— BMMAMB 06'eKTIB IHXEHEePHOro 3axXUCTY Ha CTINKICTb CXWNIB;

— 3MiHY 3 YaCOM MiLHICHUX XapaKTePUCTUK I'PYHTIB i3 ypaxyBaHHSM MOXITMBOCTi 3MiHM TX BONOrOCTi,
Aii 'PYHTOBMX BOA, HaBaHTaXKeHb Ha MOBEPXHi CXUITY TOLLO;

— iHWI 3cyBOyTBOPIOKOYI (haKTOpU Ta iX BNUB HA YTBOPEHHS, PO3BMTOK Ta akTUBi3aLlito 3CyBIB.

B.3.10 Po3paxyHkoBa cxema noBuHHa BigobpaxaTtn hakTUYHUIA CTaH CTIMKOCTI Cxuny (yKocy) i horo
3MiHM B nepiog OyaiBHMLTBa M ekcnnyaTtauii 06'ekTiB iHXEHEPHOro 3axmcTy Ta crnopypn iHXeHepHOro
3axucTy. BoHa noBrnHHa oxonntoBaT BECb 3CyBHUIA ab0 3CyBOHEDGE3MEYHNI MaCcUB I'PYHTIB SIK 3@ pO3MoB-
CIOPKEHHSAM, TaK i 3a rMUOUHOI0.

B.3.11 Po3paxyHkoBa cxema Ta po3noAisi HaBaHTaXXeHb Ha CNopyau iHKEeHepPHOro 3axmncTy rmmbokoro
3akragaHHs NoBUHHI BpaxoByBaTMu:

— YMOBM poBOTM YTPUMYHUNX KOHCTPYKLT B MEXax TOBLL 3CyBHMX BifKnageHb;

— JKOPCTKICTb KOHCTPYKTMBHWUX €fIEMEHTIB i AOMYCTUMI BEMUYMHU 3MilLeHb YaCTUH YTPUMYHUNX
KOHCTPYKLUiN;

— CUIOBI Ail 3 BEPXHbOT YaCTUHW CXWIY Ha AiNSHUi Big NOBEPXHi CXUIY WOA0 NOBEPXHi KOB3aHHS 3a
entopamMm 3CyBHOIO TUCKY;

— CWUNOBI Aji 3 YaCTUHM CXUIY HMKYE CMOPYAM UHXKEHEPHOrO 3aXMUCTy Y BUrNAAI entopn TUCKY Bignopy
I'PYHTY;

— YMOBM 3aKpinfeHHs1 HWXKHbOI YaCcTMHM CNOPYAM UHXEHEPHOro 3aXUCTY B CTINKI I'PYHTU Ta aHKepy-
BaHHS il BEPXHbOI YaCTUHMU;

— CWOoBI il Bid BEPTUKANbHOIO HaBaHTaXXEHHS;

— LWUTYYHE 3MILHEHHS I'PYHTY (MPW NOro BUKOHAHHI).

B.3.12 NoGynoBy penbedy Onsi po3paxyHKOBOi CXEMWU Ha OCHOBI TonorpadiyHnX nraHis MUHYNX
POKiB BUKOHYIOTb JMLLE A1 OPIEHTOBHMX (HABNMXKEHMX) pO3paxyHKiB.

B.3.13 XapaktepucTu4iHi Ta po3paxyHKOBi 3HA4YeHHSI BNACTMBOCTEN I'PYHTIB i HaBaHTa)KeHb BU3Ha-
yatoTb 3rigHo 3 [1bH B.1.2-2, OBH A.2.1-1 Ta CHuI1 2.02.02.

Y po3paxyHKax CTiKOCTi 3CYBHMX CXWMiB BPaxOBYIOTb HACTYMHI HaBaHTaxkeHHA Ta Aii (OBH B.1.2-2).

MocTinHi:

— Bara Ta TUCK I'PYHTIB;

— Bara po3TalloBaHUX Ha cxuni ByaiBenb Ta NOCTIMHUX cnopya,.

3MiHHi:

— rigpocTaTu4yHe HaBaHTaXEHHS;

— FiApOAVHaMIYHUI TUCK;

— Bara po3TalloBaHUX Ha CXuIi TMMYacoBux ByaiBenb i cnopyn;

— TpaHCNOpPTHI Ta OyAiBenbHi HaBaHTAXEHHS.
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Enisoanyni:

— [is rpyHTOBMX BOJ, WO BiAnoBigae katacTpodivHomy pexumy PI'B manoi MMOBIpHOCTI nepesu-
LLEHHS;

— CTUXiVHI METEOPOSIOoriYHI ABMLLIA (AHOManbHI 31IMBK, NOBEHI TOLLO);

— CEMCMIYHI HaBaHTaXXEHHS.

B.3.14 lNpu po3paxyHkax CTINKOCTi 3CYBHUX CXWMiB BMKOPUCTOBYIOTb OCHOBHE Ta aBapilHe crosny-
YeHHs1 HaBaHTaXeHb Ta gin 3rigHo 3 [JbH B.1.2-2. [Ina nepeBipkM rpaHUYHOro CTaHy 3a NEepPLLO rpynoto
(3a MiLHICTIO) BMKOPUCTOBYHOTb OCHOBHE CrMOSMYyYEHHSs, L0 BKIHOYAE MOCTiIHI HaBaHTaXeHHs Ta aii 3
rPaHNYHUMU PO3PaXYHKOBUMM 3HAYEHHAMM, @ TAKOX MPaHUYHI PO3PaxXyHKOBI, LMKIIYHI Y KBA3iNOCTIiMHI
3HAYEHHs 3MiHHMX HaBaHTaXeHb. PO3paxyHOK CTIMKOCTi cxmniB (YKOCIB) 3a MiLHICTIO 3BOAATb 4O BU3Ha-
YeHHs1 koedilieHTa CTIMKOCTI 3a JOMOMOro Pi3HUX METOAIB i NOPIBHAHHS MOro 3 HOPMOBaHUM Koei-
LieHTOM 3anacy CTiNKOCTi.

B.3.15 [1ns nepeBipk/ rpaHNYHOro CTaHy 3a Apyroto rpynoto (3a gedopmadismm) BUKOPUCTOBYOTb
OCHOBHE CMOJSTyYEHHS, L0 BKINOYAE NOCTINHI HaBaHTaXXEHHA Ta 4il 3 ekcnnyaTauinHMMmn po3paxyHKOBUMU
3HAYEHHAMW, a TaKOX eKcnryaTauifiHi po3paxyHKOBI, LMKIiYHI @00 KBa3inOCTiMHI 3HAYEHHSA 3MiHHUX
HaBaHTaXeHb. Po3paxyHOK MacuBy CXusy, Ha SKOMy pO3TaLLOBaHi Y1 NPOEKTYOTb 00'EKTU iHKEHEPHOrO
3axmCTy 3i 3Ha4yHMMKM Hacnigkamn (CC3) 3a gecbopmauiismu, cnif BUKOHYBATU LUANAXOM MaTeMaTU4HOro
MOZEN0BaHHS, BUXOOA4M 3 YMOBU HE NMepeBULLIEHHS TX OCHOBOI MPaHNYHO-A40NYyCTUMNUX BENNYMH 3rigHO
3 bH B.2.1-10, a gnsa ob'ekTiB iH)XEHEPHOro 3axmMCTy HWXK4YMX KraciB HacnigkiB (BignosiganbHOCTI)
JOonycKaltTb 3aCTOCYBaHHS CNpPOLLEHUX METOLIB.

B aBapiriHe crnonyyeHHsi HaBaHTaXeHb Ta Ail, KpiM MOCTINHUX Ta 3MIHHUX HaBaHTaXXeHb, MOXeE
BXOAWUTU TiNbKM OAHE eni3oguyHe HaBaHTaXXEHHS.

B.3.16 OuiHKy CTiNKOCTi 3CyBHMX i 3cyBOHEDE3MEYHMX CXMMIB Ta YKOCIB CMiJ NPOBOAMTU, BUXOOAYM 3
HabINbLL HECMIPUATINBKMX, ane MOXIMBMX YMOB 4118 AaHOI OiNsiHKM B nepiof OyaiBHMUTBA Ta ekcnnya-
Tauii 06'eKTiB iH>XEHEPHOro 3aXMCTY 3 ypaxyBaHHAM MOXIMBUX CMOSyYEHb HABaHTaXEHb.

Y pasi, AKLO0 HEMOXNNBO BUGPATK HaNBInbLL HECNPUSATIIMBE CMOMYYEeHHS HaBaHTaXeHb, Cnif BUKO-
HyBaTW PO3PaxyHKM ONSA Pi3HWX CMNoSlydeHb HaBaHTaXeHb 3 HACTYMHMM BMOOPOM BapiaHTy Ans AaHoi
OINSHKN CXUNY 3 HANMMEHLWNM KoeiLlieHTOM CTINKOCTI.

B.4 Bubip meTony i cknagy po3paxyHKy CTIMKOCTi cxunis

B.4.1 3aranbHuii anropyt™m 06r'pyHTYBaHHA MPOEKTY MPOTM3CYBHOrO 3axMCTy OO'EKTiB MOBUHEH
nepenbavartu:

— 0BrpyHTYBaHHSA NPUYMH i MeXaHi3MiB 3CyBY, BCTAHOBMEHUX W MiATBEPAXEHUX B Mpoueci iHxe-
HEPHO-reororiYHMX BULLYKYBaHb Ta AOCHiAXEHb;

— OLLiHKY CTIIKOCTi 3CYBHOIO 41 3CyBOHEb6E3Me4YHOro CXuny B NpMpoaHOMY CTaHi;

— YTOYHEHHS XapaKTEPUCTUK MILLHOCTi FPYHTIB METOAOM "3BOPOTHUX" pO3paxyHKiB (3a HEOOXIAHOCTI);

— NPOrHO3 CTINKOCTI 3CYBHOrO 4YM 3CyBOHebe3neyHoro cxuny B OydiBenbHWI Ta ekcnnyaTauinHum
nepioam 3 ypaxyBaHHsIM NPOrHo3y 3MiHW BNaCTUBOCTEN I'PYHTIB i rgporeonoriyHoro pexxnumy Ta LWTYYHOro
HaBaHTAXEHHA AN NiATBEPOKEHHsT BiANOBIOHOCTI Knacy Hacnigkie (BignoBiganbHOCTI) cnopyd iHxe-
HEepPHOro 3axmMcTy Knacy Hacnigkis (BianoBiaanbHOCTI) 06'ekTam iHXEHEepPHOro 3axmcTy.

B.4.2 lNpwu po3paxyHKy CTIMKOCTI YKOCIB Cnif BMKOPUCTOBYBAaTM AudpepeHuianbHi Ta iHTerpanbHi
METOAM.

MeToam po3paxyHKy CTiMKOCTiI CXuIiB cnig Bubupatn B 3anNexHOCTI Big iHKEHEPHO-reosioriYHNX yMoB
AiNsHOK cxuniB i TMny 3cyBHMX Aedopmadin. Hanbinbw anpoboBaHVMW B reoTEXHIYHIA npakTuui €
HaCTyNHi MeToau po3paxyHKy CTIMKOCTI CxuniB (YKOCIB) Ta 3CyBHOIO TUCKY:

— MeTOoaM rpaHnYHoI piBHOBaru (audepeHuiansHi meToan);

— meToam ouiHtoBaHHA HOC meTogom ckiHieHHUX enemeHTiB (gani — MCE) (iHTerpanbHi metogm);

— KOMOiIHOBaHI MeToau.
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B.4.3 Bubip meTody po3spaxyHKy CTIMKOCTi CXuMNy Ta 3CyBHOrO TUCKY MOBWMHEH OOAATKOBO Matu
0Or'pyHTYBaHHSI MOAENEN 'PYHTOBOIrO MacuBy Ta BUKOPMCTOBYBATU PO3PAXyHKOBI NapamMeTpu I'PYHTIB, AKi
BM3HAYalOTb SIK MiHIManbHi 3HAYEHHA Ha Nepiod NPOEKTyBaHHA Ta ekcnnyaTauii. Llen Bubip cnig npo-
BOAMTU 3 BpaxyBaHHSM iX obMmexeHb Ta obnacten 3acToCyBaHHS Ha OCHOBI aHanizy ocobnueocTewn
PO3paxyHKOBUX CXEM:

— KPpYTU3HU penbeqdy;

— HasABHOCTI 3HAYHUX MICLEBUX | AMHAMIYHMUX HABaHTaXeHb;

— HasiIBHOCTI obnacTen micueBoil KOHLeHTpaL,ii HanpyXXeHb;

— HasiIBHOCTI 1 TMny OyaiBenbHUX Ta CNopy[ iHXXEHEePHOro 3aXUCTY;

— HeobOXiAHOCTi BpaxyBaHHS NOCNiAOBHOCTI FOCMOA4APCLKOrO OCBOEHHS CXUITY.

B.4.4 MeTtoaun rpaHMYHOI piBHOBarn MatoTb 0OMEXeHHS, SKi He JaloTb 3MOrM BpaxoByBaTHU:

— MiCLieBi KOHLIEeHTpaLil HanpyXeHb;

— TUMYacCOBi HaBaHTaXKEeHHSA Cxuny (YKOCy) Ta peakLii no3a Tinom 3cyBy;

— B3AEMOSI0 I'PYHTY 3 OyAiBeNbHUMM KOHCTPYKLISIMU;

— XKOPCTKICTb Ta XapakTep BnnmBy OyaiBenbHUX KOHCTPYKLIN;

— iCTOpIil0 HaBaHTaXXeHb CXUIy.

[nsa 3actocyBaHHA MeTOAY rpaHMYHOI piBHOBaru (metogy 6510kiB) HeO6XigHa KOPEKTHICTb HACTYMHUX
npunyLeHb:

— MPO PO3NoAin HopMasbHUX | AOTUYHUX MDKBIACIKOBUX CUM 3@ AOBXMHOKO 3CYBY;

— MPO BNAMB i PO3MNOAin peakuin Big NignipHMX Ta aHKePHUX YTPUMYHUMX KOHCTPYKLIN.

B.4.5 MeToau rpaHMYHOI piBHOBaru pekoMeHayTb 3aCTOCOBYBaTU Y BUNaaKax, KOmnu:

— JOBXMHA CXMry He3HaudHa 3 Kytom Haxuny Big 30° oo 45° Ta nnaBHUM penibedoM (Ansa 3py4yHoCcTeN
PO3paxyHKy);

— AOBXWHA 3CYBHOMO 41 3CyBOHEBGE3NevHOro MacuBy 3HaqHo Oinblua 3a Moro BUCOTY (4518 3py4vHOC-
Ten po3paxyHKy);

— NOBEPXHS KOB3aHHSA HE Mae 3Ha4HMX nepernomie (418 3py4YHOCTEN PO3paxyHKy);

— NOBEPXHS KOB3aHHS HE NepeTuHae OyaiBenbHUX KOHCTPYKLIN;

— foKarbHi nepenommn penbedy 3akpinneHi MacMBHUMM NIAMIPHUMW CTiIHAMUY YK CTiHAMKU 3 Npodoinem
KYyTHUKa;

— 3Ha4Hi MicLieBi Ta ANHAMIYHI HAaBaHTaXXEHHS BiOCYTHI;

— penbemd cxuny B NpoLECi rocnofapCbKoro OCBOEHHSA HE Ma€e 3HaYHMUX 3MiH.

B.4.6 Metopg ouiHtoBaHHa HOC cxwmny i3 3actocyBaHHsaM MCE mae HacTynHi obMexXeHHs:

1) HEMOXNMBO NPOBECTU PO3PAXyHOK I'PYHTOBOro MacuBy 3 KOedilieHTOM CTINKOCTI, 6Nn3bkuM Ao
OAVHMLI 860 MEHLLMM 33 OOUHWLIO;

2) npu BpaxyBaHHi 3Ha4YHUX NepeMilleHb Chig 3acTOCOBYBaTW BiAMOBIAHUA PO3paxyHKOBUIM anapaT
(30Kkpema, reomeTpUYHO Ta i3UHHO HENIHIMHUX MOAENEN) B NOEAHAHHI 3 pO3paxyHKOM 3a 3MiHHOHK CITKOH
CKiIHYEHHUX eNneMeHTIB;

3) MexXi po3paxyHKOBOI CXeMW MOXYTb BMAMBATU Ha BHYTPILIHIN HanpyXeHWi CTaH IpyHTOBOrO
MacuBy.

MCE mMoXnuvBO ouiHWUTK CTinkKicTb cxmni i HOC X rpyHTOBMX MacuBiB.

B.4.7 OujiHtoBanHa HOC cxuny MCE pekomeHOyeTbCA 3aCTOCOBYBaTW B TakUxX BUNagkax:

1) npu ykocax i cxunax 6yab-aKkoi KpyTu3HU Ta KoHdirypadii (3rigHo 3 B.4.6);

2) npu 6yAb-AKi TOBLUMHI I'PYHTOBOrO MacuBy BiJHOCHO MOro JOBXWHM;

3) Npu nepeTuHi ByaiBenbHNX KOHCTPYKLi pO3PaxyHKOBOK NOBEPXHEID KOB3AHHS;

4) npu yKpinneHHi nokansHMXx opm penbedy crnopyaamm iHXEHEPHOro 3axmcTy Byab-aKoro Tuny
(mignipHi CcTiHK, NanboBI, NanbOBO-aHKEPHI, aHKEPHI TOLLO);

5) 3a NpMUCYTHOCTI 3HAYHUX MICLIeBUX Ta AMHAMIYHUX HaBaHTaXKeHb Bif TPaHCMOPTY Ta npaLoymnx
MeXaHi3MiB;

6) Npy BrawTyBaHHi rMMOOKNX BUIMOK Ta/abo BMCOKMX HacuniB B MeXax CXuny B NPOLECi rocno-
AApPCbKOro OCBOEHHS;
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7) NPy KOPEKTHOMY BU3HAYEHHI MapameTpiB, 3aKnageHnx y MoAesi 'PyHTIB i Cnopya iHXeHepHoro
3aXMCTY.

[na pospaxyHkiB i aHanidy CTikocTi cxuniB (yKOCiB) Cnig BMKOPWUCTOBYBATM MNporpamHe 3abes-
NneyeHHs!, ke BUKOPUCTOBYE METOAM rpaHuyHoi piBHoBarn Ta MCE.

B.4.8 KombGiHOBaHU meTo Mae Ti cami obmexxeHHs, wo n meton HOC 3a BukntodYeHHsm B.4.7, n.1.
YMOBM 3aCTOCyBaHHA KOMBIHOBaAHOro MeToay aHanorivHi ymosam metogy HAC.

B.4.9 Cknag po3paxyHKiB CTIKOCTI Cxuny cnig BubupaTi B 3aneXHOCTi Big NocTaBreHol MeTu Ta
3ajau:

— OLiHIOBAHHS CTINKOCTI akTMBHMX abo cTabinisaoBaHMX 3CYBHUX AiNSHOK;

— MPOrHO3y 3MiHWU CTINKOCTI 3CYBHUX LINSHOK 3 ypaxyBaHHAM MNPUPOAHUX haKTopIiB Ta iHXEeHepHOo-
rocnogapcbkoi AisinbHOCTI;

— OL|iHIOBaHHSA BMIMBY iCHYOUNX OB'EKTIB iHXEHEPHOro 3axXUCTY i TUX, LLIO NPOEKTYIOTBCS, Ha CTINKICTb
3CYBHUX CXWNIB;

— 3aXUCT iCHYHOUNX 06'EKTIB iHKEHEPHOro 3aXMCTY i TUX, LLO NPOEKTYIOTLCA, Bif 3CYBHUX SIBULL,.

B.4.10 lNpw npnaHaveHHi cknagy po3paxyHkiB CTIMKOCTI CXMIY TaKOX Crii BpaxoByBaTh 0COBMUBOCTI
iCHYtOYOI (NPOrHO30BaHOT) CUTYyaLii Ha CXuUni:

— BNacTUBOCTI 3CyBHMX ab0 NOTEHLiHO 3CyBHUX MOPIfA;

— pO3TallyBaHHSA Ta PO3MipWY 3CYBHOrO MacuBy I'pyHTY 3a OOBXWHOK i MMMOMHOK pO3paxyHKOBOIoO
po3piay;

— po3TallyBaHHs 06'eKTa iIHXXEHEPHOro 3axMUCTy Ta CMOPYL iHXXEHEPHOro 3axucTy;

— BENNYNHK Ta XapakTepy CTaTUYHUX | AMHAMIYHUX TEXHOTEHHUX HaBaHTaXeHb Ha CXWUI i NPOrHo3 ix
3MiHM 3 Yacowm;

— PO3BMTOK NpoueciB eposii Npu NOpyLUeHHi entoBianbHO-AEM0BIanbHOro NOKPUBY B pesynbTarTi
3cyBiB abo BepTuKanbHOro nnaHyBaHHs (po34dnileHHs OyaiBenbHOro MargaHyvka, BnawTyBaHHS Fn-
BOOKMX BMIMOK TOLLO);

— 3MiHM MiLHICHUX | fedhopMaLiHMX XapaKTEPUCTUK IPYHTIB CXUIY B pe3ynbTaTi NpUpOAHMX NPoLECiB
i/abo iHXeHepHOo-rocnoapcbKoi AisNbHOCTI;

— CENCMIYHICTb AINSHKA CXuny.

B.4.11 MeToto "3BOPOTHMX" pO3paxyHKiB CTIMKOCTi € BU3HAYEHHSA XapaKTEPUCTUK OMopy 3CyBY, siKi
Bi4NOBI4AOTb rPaHWYHIN PiBHOBA3i CMUM Ha MOro KOHKPETHIW AingHuUi i3 3agaHuM KoediuieHTom 3anacy
CTIMKOCTiI.

BenuunHn koediuieHTa CTINKOCTI Npyu LbOMY NPUNMAaOTLCS:

— kg = 1 Ans cxuniB Ta YKOCIB, WO 3HAXOASATbCA 3a AaHUMKU BULLYKYBaHb abo BidyarnbHUX crnocrte-
pexeHb Yy KpUTUYHOMY (nepens3cyBHOMY) CTaHi (Ha CXuni CnoCTepiratoTbCs: TPILLUMHW, 3aKOMW, Haxun
aepeB y Gik NafiHHS CXWiy TOLWO), @ TAKOX AJ151 aKTUBHMX 3CYBHUX AINSAHOK;

— kg = 1,1 Ana cxuniB Ta yKOCiB, WO HEe MalTb 03HaK KPUTUYHOrO (NMepenscyBHOro) cTaHy, ane
3Haxo4ATbCs Nifg TEXHOreHHUM abo iHLWMM BMAMBOM, LUO CMPUSE 3HWKEHHIO XapakKTePUCTMK MILHOCTI
I'PYHTIB, @ TaKOX ANS 3CYBHUX AINAHOK, WO cTabinisyBanncb He Tak 4aBHO.

B.4.12 YTOUYHEHHS XapaKTepUCTUK MILHOCTI I'PYHTIB METOAOM "3BOPOTHUX" pO3paxyHkiB cnifg 3acTo-
COBYBaTW B HACTYMHUX BUMaAKax:

— Yy MaTepianax iHXeHepHO-reoNoriYHNX BULLYKYBaHb BU3HAYEHI MPUYNHN YTBOPEHHSA 3CYBIB, a Mil-
HiCHI Ta AedopmaLiiHi napameTpu Nopig BU3HAYeHi i3 He4OCTaTHBOK AOCTOBIPHICTIO;

— pe3ynbTaTth po3paxyHKiB HE BiAMOBIA4ATb peasibHiin cuTyallil;

— PO3paxyHKOBUIA KOEWILLIEHT CTINKOCTI Ky > 1 Ans firo4oro 3cysy;

— PO3paxyHKOBUIN KOEMILIIEHT CTINKOCTI kg < 1 ANna cTabinbHOi 3a CNOCTEPEXEeHHAMN AiNAHKK;

— XapaKTEPUCTUKM MILHOCTI I'PYHTIB OTPUMaHI:

a) Ha CYMiXKHIN OinaHUi 3 aHanoriYHMMM reonoriYHMMmn, MoOpdOSIOTiYHUMM, TAPOreonoriYHNMKN Ta
TEXHOreHHUMMN YMOBaMU;

0) Ha ginsHUi 3HAaYHOT NNOLLi Ta AOBXUHK B FiPCbKi MiCLLEBOCTI;
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B) 3a apXiBHMMW OaHUMU;

r) y 6inbL cnpuaTNUBMI (NiTHIN) Nepiog poKy CTOCOBHO rapOoreonoriyHmx Ta iHWWX YMOB;

— Ha CYMDKHUX AinsiHKaxX B aHasnoriYHUX iHKeHepHO-reosioriyHNX yMmoBax MatoTb MicLie 3CYBHI ABULLA;
— MPOrHO3YTbCS 3CYBHI fABULLA HA ifsHKaX, WO MEXYHTb 3 Ail4YnMKN 3CyBaMu.

B.4.13 [Ins 3cyBHMX CXMNiB, B 'PYHTaX SKUX 3pYNHOBAaHI XXOPCTKi CTPYKTYPHI 3B'A3KM | BIACYTHE NUTOME
CTPYKTYPHE 34erneHHs, BU3HAa4YaETbCA TiMbKM KyT BHYTPILWHLOTO TepTa ¢ (ninbopom abo nobynosoto
rpadikie R = f(¢) Ta F = f(¢), Ha nepeTuHi aknx byae 3Ha4YeHHs ¢ ) 3 YMOBU:

F=R/kg. (B.4)
MosHakk, Wwo HaseaeHi B popmyni (B.4), npeacTasneni B B.2.8, a 3HayeHHs kg — B B.4.11.

B.4.14 Ha 3cyBOHEDE3MEYHMX CXMnax onip 'pyHTOBOrO MacuBy 3MiLLIEHHIO CKITa4aeTbCA 3 CUN TepTS
Ta CUN CTPYKTYPHOIO 34ensieHHsA. ToMy Ang "3BopoTHUX" po3paxyHKiB XapakTepPUCTUKN MILHOCTI FPYHTIB
NOBWHHI NpUAMaTUCh B AdianasoHi:

Cmin = sz = Cfac’ (B-5)

Pmin S Pzv < Prac > (B-G)
A€ Chin » Omin — MiHIManbHi XapakTepUCTUKM MILIHOCTI I'PYHTIB B MeXax NOBEpPXHi KOB3aHHS, BU3HaYEHI
3a CXEMOL0 3CyBY I'PYHTY MO NiArOTOBMEHIN Ta 3MOYEHI NoBepxHi ("NnaLlka 3a nna-
koro");
Cpy» §y, — XapaKTepUCTVKM MILIHOCTI IPYHTIB 3a AaHUMK "3BOPOTHUX" PO3paxyHKIB CTiKOCTI
cxuny;
Cfac » Prac — XAPAKTEPUCTUKN MILHOCTI I'PYHTIB Y MPUPOAHOMY CTaHi, BU3Ha4eHi 3a CXEMO0 3CyBY
I'PYHTY HEMOPYLLEHOI CTPYKTYPW.
B.4.15 inGip 3HayYeHb xapaKTepUCTUK MILHOCTI FPYHTIB MpY BMKOHaHHI "3BOPOTHUX" pO3paxyHKiB
CTIIKOCTi CXMIy NOBUHEH NPOBOAUTUCH 3a pe3ynbTaTaMmu iHKEHEPHO-TeoNOorivYHUX BULLYKYBaHb:
— ONA IMUHUCTUX FPYHTIB WWMAXOM NPUAHATTS MiHIManbHOIo 3Ha4eHHS KyTa BHYTPILLHBOTO TePTH ¢ iy
niaduparoyn BennyYMHy NUTOMOro CTPYKTYPHOIO 34EMNEHHS Cy; ;
— ANA NilaHnx r'pyHTIB Ta I'PYHTIB i3 LebeHeM LaxXoM NPUAHATTS MiHIManbHOro 3Ha4Y€HHS MMTOMOTO

CTPYKTYPHOTO 34eMNEHHS Cpin , NiAOMPaoyn BENNUMHY KyTa BHYTPILLHLOTO TEPTSA Qg .

B.5 Bnbip HanGinbw MMoBipHOI (eKCTpeMaribHOI) NOBEPXHi KOB3aHHA
B.5.1 lNonoxeHHA NoBepxHi KOB3aHHS 3CyBY Crlif BCTaHOBMIOBATU 3a pesyfnbTaTaMu iHXEHEpPHO-

reornoriyHnX BULLYKYBaHb Ha OCHOBI eKCnepuMeHTanbHWX gocnigxkeHb. [ins 3cyBoHebe3neyHnx Teputo-
pifi — 32 LONOMOrOK Cepii po3paxyHKiB CTIMKOCTI, BpaxoBytoum ocnabreHi 30HM Ta NpoLLapKu I'pyHTIB.

B.5.2 [1ns 3cyBoHebe3Mne4YHMX TEPUTOPIN NOMOXEHHA HaWbINbLL MMOBIPHOT NOBEPXHI KOB3aHHA cnif
BMOMpaTV B HACTYMHIN NOCNiJOBHOCTI:

— nonepegHe NpU3HaYeHHs1 MOBEPXHi KOB3aHHS HA OCHOBI aHani3dy iHXXeHEepPHO-reonoriYHNX yYMOB
OINAHKK;

— YTOYHEHHS MOMOXEHHSA MOBEPXHi KOB3aHHSI HA OCHOBI Cepil po3paxyHKiB CTINKOCTI;

— BMOIp HanbinbL iIMOBIPHOT NOBEPXHi KOB3aHHSA, 3a kol Oyae MiHiManbHe 3Ha4YeHHsa koedilieHTa
CTIMKOCTI.

B.5.3 [NonoxeHHsi NOBEPXHi KOB3aHHS Ha 3CYBHUX TEPUTOPISX BCTAHOBIOKOTb HATYPHUMN METOAAMMN:

— Bi3dyanbHUMM CNOCTEPEXEHHAMM 3a I'pyHTamu, Lo BUAMaoTb Npu BypiHHI cBepANoBuMH (3a A3epka-
namu Ta WTPMUXaMn KOB3aHHS, MigBULLEHOO BOSONICTIO I'PYHTIB TOLLO);

— 3 BUKOPUCTaHHAM pe3ynbTaTiB TpMBanNux CnocTepexeHb 3a rMmbnHHMMN penepamm pi3HUX KOHCT-
PYKLIN;

— 3a pesynbTatamn QUHaMI4YHOro Ta CTaTMYHOIO 30HAYBaHHA (BU3HAYE€HHS NMOBEPXHi KOB3aHHS 3a
obnactamm 3i 3HVXKEHMM ONMOPOM 3aHYPEHHIO 30HAA);

— TPMBaNMMM CNIOCTEPEXEHHSIMU 3@ BiAHOCHUM 3MiLLIEHHAM rMMOUHHMX penepiB B CBEPATOBUHAX NS
CMOCTEPEXEHD;
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— iHKNIHOMETPUYHNM METOLOM.

Mpy NpoeKTyBaHHI cnopya iHXEHEPHOro 3aXMCTY Ha 3CYBHUX TEPUTOPISX Chig BCTAHOBUTU MOBEPXHIO
KOB3aHHs abo 30HY AehopMOBaHOro IPYHTY i MeXi I'PYHTIB, O HEe 3MILLyHTbCS, Ta iX MiLHICHI XxapakTe-
PUCTUKN.

B.5.4 Y pasi HeBignoBigHOCTI hakTUYHOrO CTaHy CXWUNY 3a po3paxyHKamu 3 AaHVMW iHXEeHEepHO-
reonoriYHNX BULLYKYBaHb BEMMYMHU NapamMeTpiB MILHOCTI FPYHTIB (C, ¢), AOUISIbHO YTOYHUTK "3BOPOT-
HUMK" po3paxyHkamu 3rigHo 3 B.4.11-B.4.15.

B.5.5 OpieHTOBHE NMOMNOXEHHSA MOBEPXHiI KOB3aHHSA Chif Npu3Hayaty Ha OCHOBI AeTanbHOro aHanidy
0CODMMBOCTEWN reonoriYHoi 6yA0BKU CXUITY Ta TigpPOreosioriYyHNX yMOB:

— Ana ykociB ogHopigHol 6yaoBu (SK MpaBuiio, LUTYYHUX) — Y MPUYKICHIM 30HI B panioHi npuamu
00pyLUeHHS;

— Ha KOHTaKTi MOKPUBHUX FPYHTIB KOPU BUMBITPIOBAHHSA, O MOXYTb MOTEHUIMHO 3MillyBaTuChb, i
cTabinbHNX KOPIHHUX NOpiIA;

— npu GaraTolaposinn 6y4oBi FPYHTOBOI TOBLLi — 3a MiQOLIBOK Y/ B MEXaX KOXHOrO MOTEHLINHO
3CYBHOTO LIapy;

— 3a npoLwlapkamu criabkux rpyHTiB abo gingHkamu i3 3acikcoBaHMMN CTapuMK MOBEPXHAMM 3CYBY;

— 32 HallapyBaHHAMW KOPIHHWUX I'PYHTIB y pasi nigpidaHHsA cxuny rinmboKo BUIMKOL;

— ANs YNOroBMH Ha KOHTAaKTi BOOOTPUBY 3 I'PYHTaMM YIIOTOBUHW.

B.5.6 [pn BM3Ha4YeHHI NOMNOXEHHSA NOBEPXHi KOB3aHHSA Crlig KOPUCTYBaTUChb KapTO 3CyBY, Ha siKin
MOBUHHO OYyTK NOKa3aHo:

— HasABHICTb | po3TallyBaHHA HaNBINbLL KPYTUX AINAHOK CXUIY, LWTYYHMUX YKOCIB i MPUPOOHNX YCTYNIB,
OpiBOK 3pNBY MUHYMNX 3CYBIB;

— po3TallyBaHHA Ta PO3MipU Pi3HUX TPIWMH 3aKoMy, 30H TEKTOHIYHOro ApOGNeHHs, epo3iHMX
NPOMOTH, 30H 3aMOYyBaHHS TOLLO;

— HanNpsIMOK HallapyBaHb CKeSTbHUX KOPIHHWUX I'PYHTIB;

— MOJIOXXEHHS 30H, A0 AKUX NPUKNaAeHi HaBaHTaXEeHHS Big MeXaHi3MiB i 06'ekTiB, Ta iX NOeAHaHHS
TOLLO.

B.5.7 [NonoxeHHsa KOXHOI nonepeaHbo NpU3HaYeHO! NOBEPXHI KOB3aHHSA YTOYHIOTL Npu nobyaosi
pSAy iHWKUX NOBEPXOHb. YTOYHEHHS NPOBOAATH LUAAXOM 3MiHW MOMOXEHb NMOBEPXOHb KOB3aHHS K 3a
OOBXMHOIO YKOCY UM CXUINy (po3TallyBaHHSA NoyaTtky ¥ BUXOAY Ha MOBEPXHIO MacuBy), Tak i 3a rmubuHo
KOXXKHOrO Luapy, WO MOXe MOTEHLiHO 3MilLlyBaTUCh.

Y pesynbTati aHanidy psay NoBEPXOHb KOB3aHHSA 3HAXOASATb TaKe iX MOMOXEHHS, 32 SIKOr0 BUKOHYHOTb
HacTynHi ymoBu (pUcyHokK B.2):

Kst1 > Kst2 < Kst3 (B.7)
Ksta > Kst5 < Ksts < Kst 7,

ne Kgiq,..., Kgp7 — KoeilieHTN CTIMKOCTI cxuny AnsA BiANOBIAHMX NOBEPXOHb KOB3aHHSA.

1...7 — AMOBIpHi NOBEPXHi KOB3aHHS

PucyHok B.2 — NMpurHUunoBa cxema noLuyKy HaiobinbLl MMOBIPHOT MOBEPXHi KOB3aHHSA ANs
3cyBoHebe3neyHnx AinsgHok
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B.5.8 Hanbinbll MMOBIpHOK (€KCTpemMaribHOK) NMOBEPXHEH KOB3aHHS Oyae MOBEepxHdA, AN SKOoi
KoediLieHT CTIMKOCTi FPYHTOBOrO MacuBy Ha cxuni Oyae HanmMeHLWwni.

B.5.9 Npwn npoekTyBaHHi NPOTU3CYBHUX CNOPYA Ha 3CyBOHEDOE3MEYHNX CXMMax HeobXigHO BU3HAYNTU
SIK NOSOXEHHS NMOBIPHOIT (EKCTPEMarnbHOT) MOBEPXHi KOB3aHHA 3 MiHIMarnbHUM KOeiLiEHTOM CTiKOCTI,
TakK i NOBEPXHIO 3 MaKCMManbHUM 3HAaY€HHAM 3CYBHOIO TUCKY.

B.6 AHani3 pe3ynbTaTiB po3paxyHKiB CTINKOCTi Ta 3CYyBHOIO TUCKY

B.6.1 3a po3paxyHKamMu CTIKOCTi CXMry Ta 3CYyBHOIO TUCKY CIlif BUKOHATW aHania OTpUMaHWUX
pe3ynbTaTiB ons:

— OLUiHIOBaHHA (hakTUYHOro CTaHy cxuny (ykocy);

— OUiHIOBaAHHS CTYNeHs1 AOCTOBIPHOCTI BUXIOHUX OaHMX | METOAIB PO3pPaxyHKY;

— OLiHIOBaHHS CTYMEeHs BMIMBY Ha CTINKICTb CXuUIy (YKOCY) Pi3HUX MPUPOLHMUX | TEXHOrEHHMX hakTopis
Ta iX CNonyyeHb;

— BUSIBNIEHHA MPUYMH Ta YMOB BUHUKHEHHS UM aKTUBI3aLlil 3CYBHMX NPOLLECiB, BCTAHOBMEHHS OCHOB-
HUX YNHHWKIB, SKi CPUYUHUAN 3CYBM a0 CMPUYUHATE Y ManbyTHbOMY;

— MPOrHO3 3MiHM CTYMNEHs CTIMKOCTI CXuny B NPUPOAHOMY CTaHi Mig Ai€lo NPUPOOHUX YNHHUKIB 3
ypaxyBaHHAM iHXXeHepHO-rocnoapcbKoi AisifIbHOCTI 3 OCBOEHHS Ta peopraHisauii cxuny;

— OUiHIOBAHHS AOCTOBIPHOCTI Ta €dEeKTMBHOCTI 3axofiB iHXEHEepHOro 3axmcTy Ha cxuni (ykoci) 3
ypaxyBaHHAM Knacy Hacnigkis (BignosiaanbHOCTI) 06'EKTIB iHXXEHEPHOro 3axucTy;

— BUBIp HaMbINbLL ePeKTUBHNX BapiaHTiB MPOTU3CYBHMX 3aXOAIB Ta iX NOEAHaHb;

— BM3Ha4eHHs Hambinbll egeKTMBHOrO po3TallyBaHHA CMOPy4 iHXXEHEPHOro 3axMcTy Ta YMOB iX
po60oTK (KiNbKIiCTb SIPYCiB, TOBLLi 3CYBHOMO I'PYHTY TOLLO).

B.6.2 3a entopoto 3CyBHOIro TUCKY BM3HAYal0Th BEMMYNHU 3CYBHUX HABAHTaXXEHb ANS:

— €KCMEPTHOI OLHKN CTaHy iCHYOUYMX Cropyn, iHXEHEPHOro 3axmcTy;

— BU3HaYeHHS HanbinbLL HECNIPUATNNMBOrO NOEAHAHHS NPUPOLHUX | TEXHOrEHHMX (aKTopIB 3 ypaxy-
BaHHAM HeOOXiaHMX KoeilieHTIB 3anacy CTiNKOCTI;

— Bnbopy Tuny, Micusl po3TallyBaHHA Ta NapaMeTpiB KOHCTPYKLIN NiACUNEHHS cnopys iHXeHepHoro
3axMCTy.

B.6.3 3a pesynbTtatamu aHanidy po3paxyHkKiB CTIMKOCTI CKnagatoTb BUCHOBOK MPO AOCTaTHO abo
HeJOCTaTHIO CTiKICTb cxuny (YKOCy) B MPUPOAHOMY CTaHi Ta 3 ypaxyBaHHSM MNPOrHO30BaHUX 3MiH
iHXXeHepHO-reosIorYHNX | TEXHOreHHNX YMOB.

Y BUWCHOBKY HaBOOATb peKOMeHAalii LWoao 3axoniB i3 3abesneyeHHst CTIMKOCTI cxuny (ykocy) 3
HOPMOBaHNM KOeILIEHTOM CTIMKOCTI 3 ypaxXyBaHHSAM BCiX MPOrHO30BaHWX HECNPUATANBUX haKTOpIB Y
BiZNOBIAHOCTI 3 MPUMHATUM KNacom Hacnigkie (BignosiganbHOCTI) 06'eKTIB iHXEHEPHOro 3axmCTy.

B.7 BusHauyeHHs1 obBarnoHebe3ne4yHocTi cXuniB i HAaBaHTaXeHb Big ooBanis

B.7.1 OuiHoBaHHA o6BanoHebe3neyHoCTi CXMMiB BCTAHOBMIOKOTb HA OCHOBI PO3paxyHkiB, 3a SKUMU
HeobXxigHO BM3HavaTu:

— 06'eMn 0OBanNbHUX Mac I'PyHTIB;

— TpaekTopii, 3a skumu ByayTb pyxaTtuca rpyHT1 npu obsani:

— WBMAKICTb 3MilLleHHSs1 I'PYHTIB Npu obBanax;

— eHeprito, WO byae peanidoBaHa npu obBanax.

B.7.2 Macu r'pyHTiB Npu obBanax NnoBUHHI BU3HA4YaTUCb 3arieXHO Big CTPYKTYpU MacuBiB, reomMop-
OonoriYyHMX yMOB i3 3aCTOCYBaHHSIM CXEM MacuBiB, IO po3rnofineHi Ha 6rokn abo cxemu rpaHudHOI
piBHOBarwu.

B.7.3 Po3paxyHOK MOBEPXOHb, Ha SKi OyayTb QiATU I'PyHTM nNpu obBani, HeoOXiAHO BUKOHYBaTK Ha
OCHOBI aHani3y OOBXMHM Ta KOHdirypauii AiNgHOK CXWNiB HUX4Ye MicLs BigpvBY IpyHTIB npu obsani i
LWBMAKOCTEM IX PyXy Ha CXunax.
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B.7.4 PospaxyHkn obBanbHNX NPOLECIB CMig BUKOHYBATN Ha MOAENSIX, LLO BPaxoBYyHTb MPOCTOPO-
BiCTb LMx npouecis. OCHOBOI A5 pO3paxyHKiB CryXaTb iHXXEeHEepPHO-reonorivHi KapTu, Ski BigobpaxkaloTb
0CcOoBnMBOCTI MPOCTOPOBOrO MOJIOXKEHHS BiAOKpEeMMeHUX Big CxuniB GrokiB i3 pearnbHO iCHylUYMMKU Ta
MOXITMBMMW MOBEPXHSAMU W 30HaMu ocnabneHHs. 3a TonorpadivyHMmn maTepianamm po3paxoByHOTb
o6'emu rpyHTIB, AKi OyayTb pyxaTtucs, nNAOWMHA, 3a 9KkMMKU ByayTb 3MillyBaTUCh I'PYHTU, Micus iX Bia-
KnageHb, LUNAXU Ta TpaeKTopIl NepemilleHHs, LWBUAKOCTI Ta PYMHIBHI CUIN pyXy.
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OOOATOK I
(oosigkoBui)

OCOBJIMBOCTI OPIAHI3AULIT TA TEXHONOrI BYAIBHULTBA CNOPY[, IHKEHEPHOIO
3AXUCTY HA CXUNAX (YKOCAX)

.1 OcobGnuBocTi opraHisauii 6yaiBHMLTBa

1.1 BygiBHMLTBO CMOpYyA iHXEHEPHOro 3axMCTy Ha Cxunax Ta yKocax Mae 0ocobnuvBOCTi, SKi
3YMOBJIEHI 3HAYHO KOHLEHTpaLieto 06'eMiB 3eMMNsTHUX POBIT, PI3HOMAHITTAM NPOTU3CYBHUX KOHCTPYKLIN,
CTUCNUMK CTPOKaMu ByaiBHULTBA, HEOOXIOHICTIO BUKOPUCTAHHSA creuianbHOT TEXHIKN (MOTYXXHUX 3emne-
PUAHO-TPAHCNOPTHUX MalLVH, BypoBoro obrnagHaHHs ansa OyaiBHULTBA Copy., iHKEHEPHOTO 3axXUCTY),
HETMNOBOK TEXHOMOrIE BeAEHHSA POOIT.

Mpun BUKOHaHHI ByaiBenbHMX Ta 3eMsaHUX pobiT crnig AoTpMMyBaTUCh BUMOr 3rigHo 3 BH A.3.1-5 i
[14].

.1.2 OcoGnuBocTi OyAiBHMLITBA Ha CXMnax HABOASATLCA B NPOEKTax opraHisadii OyaiBHuuTBa (gani —
MOB) Ta npoekTax BUKOHaHHA pobIT (gani — MNBP), TexHonorii GyaiBHMLTBA KOMMNNEKCY MPOTU3CYBHUX
KOHCTPYKLi, npu BUbopi 3acobiB MexaHisallii.

.1.3 3a HasgBHOCTI 0cOONMBUX YMOB OyAiBHULITBA B CKIafi OCHOBHUX PO3AifliB MPOEKTY MOBUHHI ByTH
po3po6rieHi crevianbHi BUMOrM 3 NpoBeAeHHA pobiT, TEXHIYHI pilleHHs Ta 3axoaw, Lo 3abe3nedyyioTb
TEXHIYHY MOXIUBICTb | 6€3NeKy BUKOHAHHS PObiT.

[o ocobnmBux ymoB GyaiBHMLTBA NPU BUKOHAHHI pobIT BigHOCATD:

— BMIMKW NpY 3HAYHMUX NPUTOKax Nia3eMHuX BoA, 3ab0noveHHs Ta 06BOAHEHHS AINAHOK, SKi noTpe-
OytoTb crneuianbHUX CUCTEM 3 BOAOMOHMXEHHS | BOAOBIABEAEHHS;

— BNaLUTyBaHHS BMIMOK 3@ HAsABHOCTI 3CYBIiB, KAPCTOBMX, CyO3ifiHMX SABMLY, Ta NPOCiAaynX rpyHTIB
TOLLO;

— BMaLwTyBaHHA KOTMOBAHIB i TpaHLLen rmubuHoto noHag 3m abo cknagHoi KoHgirypadii, Wwo Bumarae
crneujianbHNX KPiNneHb;

— NigroToBKa OCHOBW Mi4 CMOPYAM iHXEHEepPHOro 3axucty npu GyaiBHMUTBI Ha npocigawyux Ta
HabpPSKNMBMX I'PYHTaX, 3aCONeHNX, crabkmx, bioreHHux rpyHTax (Mynax, Topdax), niMByHax TOLLO;

— BMKOHaHHS poOIT i3 3aKpinneHHsa OCHOB (LeMeHTaLiq, rMnHM3aLisa, cunikatmuaauis Towo);

— BUKOHaHHS 3eMINSIHUX poOIT y 3MMOBUIA Nepiog;

— 3MiLYHEHHSA CXMNiB i YKOCIB (Y T.4. Y MPCbKMX yMOBaXx) Pi3HUMU MeToAamu;

— BMKOHaHHS pobiT y cknagHux iHxeHepHO-reonoriyHNX yMoBax, Ha cknagHoMy penbedi Ta B yMoBax
yLLiNbHEHOI 3abyoBu.

1.4 Y npoekTax GyaiBHMUTBA Cniopyn, iHXEHEepPHOro 3axmcTy cnig nepegdayartu:

— MPOrHO3 aKTMBHOCTI Ta IHTEHCUBHOCTI 3CYBHMX Ta 0OBanbHUX NpoLeciB Ha nepioa 6yaiBHMUTBA;

— BUMOTW OO0 CMOCTEPEXEHHS 3a 06'eKTaMum Ta cnopyaamm iHKEHEPHOro 3axXMCTY;

— MOCNIAOBHICTb Ta KOMMJIEKCHICTb NPOBEAEHHS POOIT;

— 3axoau wono 3abesneyeHHs 3ararnbHOil i MICLLEBOI CTIMKOCTiI CXWUITIB Ta YKOCIB Mig Yac BUKOHaAHHS
pooiT;

— HeobXigHICTb 3aBepLUEHHS ab0 TMMYacOBOro NPU3YNMHEHHS 3EMITISTHUX POGIT NPU HAacCTaHHI TpuBa-
NNX BECHSIHMX Ta OCIHHIX AOLOBUX NepiofiB pOKy Ta BUKOHAHHSA B el Yac iHWnx 6yaiBenbHO-MOHTaXHNX
pooiT;

— 3axo4M LWOAO PO3MilLleHHs BifBasniB IpyHTY Ta MOro ckragyBaHHSA Afs 3BOPOTHOI 3aCUMKK, He
AOMycKakyy Npu LbOMY BrialLUTYBaHHS TUMYACOBUX BifBaniB y Mexax 30HU 30iMbLUEHHS 3CYyBHOIO TUCKY
Ha cxuni;

— 3ax04W LWoOOo opraHisauii BigBeAEHHSA NOBEPXHEBMX i MiA3EMHUX BOA, BOAOMOHMKEHHS, a TaKOX
BUKOHAHHSA pobiT 3 BUKOPMUCTaHHAM crelianbHux 3acobiB abo TEXHOMNOrIN 3aKpinfeHHs IpyHTIB;

— pekoMeHaaLil Woao CTBOPEHHS, 3a HEOOXIQHOCTI, CUCTEMN MOHITOPUHTY 3CyBO- i obBanoHebes-
NEeYHOro CXuny Ta cnopyq iHXXeHepHOro 3axucTy.
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1.5 Ha 3cyBHUX, 3cyBoHeOe3neyHnx Ta 0OBanbHUX TEPUTOPIAX KaTEropuMyHo 3abOpOHATLCA
poboTn, Wo He nepeabayeHi NPOEKTHOK OOKyMEHTALIE i NpoekTaMmn BUKOHaHHSA pobiT i nepepsun B
OyaiBHMLTBI 06'eKTIB iHXEHEePHOro 3ax1cTy, 0COBNUBO Y BECHSAHI, OCIHHI AOLLIOBI nepioau.

ByniBHMLTBO Ta BBEAEHHSA B eKCcnyaTaLito 06'eKTiB iHXXEHEPHOIO 3aXUCTY, a TAaKOX 3aXO0AiB i cnopy4
iH)XEHEePHOro 3axmMCTy MOBUHHI ByTK B3aEMOMOB'A3aHi B Yaci Ta rapaHTtyBatu 6e3aBapiiHe BMKOHAHHSA
pobiT.

1.6 3a MOXNMBOCTI akTuBi3aLii NPoOsiBiB 3CyBHMX Ta OOBanbHMX MpoueciB OyAiBHULTBO cnopyn
iH>XEHEePHOro 3axXMCcTy MOBMHHO BMKOHYBATUCH Y NepioA BiAHOCHOT cTabinisauil npouecis Ha cxunax.

1.7 Cnocobu BMKOHaHHA pobiT, TpMBanicTb, CTPOKM Ta YeprosiCTb OyAiBHMLTBA OKpeMux crnopyn
iHXeHepHOro 3aX1CTy NMOBUHHI 3abe3nedyBaTy 36epexXeHHs CTIKOCTi cxunis (YKOCiB) Ta He gonyckatu ii
noripweHHs i nepexig 3cyBoHebe3nevHoi TepUTopii y 3CYBHY.

1.8 KoTtnoBaHu, TpaHLlei Ta BUIMK/ Ha CXurax Ta yKocax B MexaX 30HW 36imnblUeHHs] 3CYBHOro
(obBanbHOro) TUCKY Cnig Po3pOobnsATU OKPEMUMM 3axBaTKaMu, 3anuLLayyM MK HAMU I'PYHT Y NpUpoa-
HOMY cTaHi. 3a HeoOXigHOCTI cnig BUKOHYBATM KPINfeHHs CTiH BUIMOK.

UeproBy 3axBaTKy Crig BUKOHYBaTKM MiCnsa 3akiHYeHHSA BCiX pobiT Ha nonepenHin 3axeaTui, B TOMY
4ucni Nicnst 3BOPOTHOI 3aCUMNKW I'PYHTY Ta NOro YLLinbHEHHS.

Po3amipn 3axBaTok i po3pmBIB MK HUMM BU3Ha4atoTb B 3aNEXHOCTI Bif iHXEeHEepHO-reonorivyHnx yMmoB
3CYBHOrO (3cyBOHE6E3MeYHOro, 06BanLHOr0) CXMny, PO3MipiB KOHCTPYKTUBHUX YaCTUH Ta CNOcoBiB BUKO-
HaHHS pobiT. He gonyckatoTb 3anumiaTtii PO3KPUTUMM KOTITIOBAHU Ta TPaHLLUET, a TakoX He3aKpinmeHi ykocu
BWIMOK Ha nepiof BMNagiHHS iIHTEHCMBHMX ONagiB i CHIrOTaHEHHS.

r.1.9 Mpn wWTy4HOMY BOAOMOHMXKEHHI Ta BOOOBIANMBI i3 KOTMOBAHIB, TpaHLEN Ta BUIMOK Chig,
NpOBOAUTM OpraHi3oBaHe BOAOBIABEAEHHSI B MOCTiHI abo TMMYacoBi BOAOCTOKM, SKi BUKMOYaKOTb
00OBOAHEHHS 3CYBHMX, 3CyBOHEDOE3MEYHUX Ta 06BaSNbHMX 30H.

.1.10 Wopa3sy nicnsa BeCHAHOro CHiroTaHeHHs i 3nNMB Cnif 3acunaTtu BCi MPOMUBUHM, AN YHUKHEHHS
PO3BUTKY SIPYXXHOT epoail.

Bci HepiBHOCTI, Ae MOXe 3aTpuMmyBaTUCb Ta HakonuyyBaTuCcb abo HagxoauTu B MPYHTOBUN MacuB
BOAA, NMOBMHHI OyTK NiKBigOBaHI.

.1.11 Ons 3MiyHeHHA CXuniB Ha TepUTOPIAX HaceneHux MyHKTIB cnig nepenbadvaTn HacagXeHHs
OepeB, YarapHuKiB, AepHYBaHHS.

.1.12 Jo noyvatky 6yaiBHMLTBa NPOTUOOBaNbHUX CNOPYA iHXKEHEPHOro 3axX1CTy 3 HaripHMX CXunis
Ta YKOCIB MOBWUHHI OyTW BuaaneHi HeCTinki 6pmnu CKenbHUX I'PYHTIB.

r1.13 AMOpPTU3YyIOMi BIACUMNKM YIIOBMIOKOYNX CMOPYA iHXEHEePHOro 3axucTy i npoTnobBanbHUX
ranepen cnig npoBoanTK Nig Yac 6yaiBHMLTBa abo nicng Noro 3akiH4eHHS.

.1.14 ByniBHMUTBO Ha cxunax Ta ykocax noginstoTb Ha: OyAiBHULTBO 00'EKTIB iHXEHEPHOrO 3aXUCTy
Ta CMopYyA iHXEHEPHOro 3axmcTy (KOMMIeKCy NPOTU3CYBHUX crnopyA). [NocnigoBHICTb pobiT BU3HaYaoTh
KOHKPETHUMU YMOBaMu TepUTOPIi, MicLleM po3TaLlyBaHHA 06'eKTIB iHXEHEPHOro 3axmncTy Ha cxuni (YKoci),
CKMaom i TMnamu cnopyg iHxXeHepHoro 3axucTy. [CHye fekinbka cxem opraHisadil nocnigoBHOCTI BUKO-
HaHHS 3eMNsSHUX POBIT Ta BNawWTyBaHHS CNopy[ iHKEHEPHOro 3axXnCTY:

1) nepep 3BeAeHHsIM 06'EKTIB iHXXEHEPHOro 3aXUCTY;

2) 0AHOYACHO 3i 3BeEeHHSAM 06'EKTIB iHKEHEPHOro 3axXUCTY;

3) nicns 3BeeHHs OCHOBHUX 06'EKTIB IHKEHEPHOro 3aXMUCTY.

I.1.15 MNepwa cxema HanbinbL gouinbHa Npu OyAiBHULTBI HA 3CYBHUX CXUIAX, KOS CNOPYAXKEHHS
00'ekTa iHXXEHEepPHOro 3axmMcTy NPoBOAATL Mif 3aXMCTOM CMOPYA iHXEHEPHOro 3axmcty abo nicns npo-
BEJEHHS 3ax0fiB o4O perynoBaHHA NOBEPXHEBOrO Ta MiA3eMHOro CTOKIB.

[pyry cxemy 3acTocoByoTb Npu OyaiBHULTBI 00'eKTa MHXEHEPHOro 3axXUCTy B IMMOOKMX BUIMKAX iy
pasi nigpizaHHa cxuny. MNpu po3pobLi KOXHOro Apycy BMIMKK cnifg 3abe3nevyBaTi Ta eKCrepMMeHTansHo
KOHTPOMOBATK CTINKICTb CXUY.
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TpeTio cxeMy BMKOPUCTOBYHOTb Ha BiZHOCHO CTIMKOMY CXWIi Nicnsa 3BeAeHHS 06'EKTIB iHXXeHEepHOoro
3axMCTy, a NoTiM ByAyTb CNOPYAN IHXEHEPHOrO 3axXuUCTy.

Ha nepiog 6yaiBHMUTBa poOOTU 3a MMM CXEMaMu Chif, opraHisyBaTu Tak, Wob 3 YacoM BeAEHHS
POBIT CTINKICTb Cxmny (YKOCY) He 3MeHLLyBanach.

.2 Oco6nuBocTi TexHosorii 6yAaiBHULTBA

2.1 MeToan BUKOHaAHHA poOIT Ta nepenbaveHi B HUX BUPOOHUYI TEXHOMOTIT Npy 3BeAeHHI 00'eKTiB
iHXXEHEPHOro 3aXUCTY Y MeXax 3CyBHUX i 3CyBOHEDE3NeYHMX TeEPUTOPIN i CNopyA iHXEHEPHOro 3axUCTy
He MOBWHHI 3MEeHLLIYBaTW CTIMKOCTI CXMMIB (YKOCIB).

.2.2 [1o TexHonoOriyHMx akTopis, LLIO BNAMBAIOTb Ha CTINKICTb CXWAY, BiAHOCATb:

— cnocib Ta Yyac po3pobKn BUIMOK Ta 3Be4EHHSA 00'EKTIB iHXXEHEPHOro 3aXUCTY;

— cnocib Ta Yac 3BefeHHs1 Cnopyn, iHXXKeHEPHOrO 3axUCTYy.

Peanizauia umx dakTopiB B E4ANHIN TEXHOMONIYHIN cucTeMi Aae 3mory 3abesnevnT CTiKiCTb CXuny
(ykocy) B npoueci 6yaiBHMLTBA.

.2.3 Bnnue TeXHOMNOri4YHOI CUCTEMM Ha CTINKICTb CXMNY NPOCAIAKOBYIOTL B HACTYMHOMY:

— NPUNHATUA HanNpPsIMOK NpPOBeAeHHS pobiT Mpy BRawTyBaHHI BUIMOK HE MOBUHEH MPU3BECTM [0
PO3BUTKY Ha Cxuni (YKOCi) 3CYyBHUX MPOLECIB,;

— NpaBufibHa PO3CTaHOBKA 3€MITEPUAHO-TPAHCMNOPTHOI TEXHIKU Ta BU3HAYEHHSI HEOOXigHOro Temny
pobiT 403BONATL 36eperTu CTinKICTb cxuny (yKocy).

3HauHi BUIMKY I'PYHTY Ha CXunNi Ta NOro nigpisaHHA 6e3 BUKOHaHHSI NPOTU3CYBHMUX 3aX0AiB He DakaHi
Ha cxuni (ykoci), ane HanbinbLl HeGe3neyHi BOHW y HUXKHIN Ta CepeaHin YaCcTMHaX CXUIY, OCKINTbKA MOXYTb
NpuMBECTM A0 aKTMBI3aLii 3CyBy.

I.2.4 TMNpuiHaTa NocnigoBHICTE abo CYMICHICTb BMKOHAHHSA Pi3HUX PoGIT MOBUHHI 3abe3neunTu
MiHiIManeHy TpuBanicTe OyAiBHMLTBA 00'EKTIB iHKEHEPHOrO 3aXUCTY Ta CNopy. iHKEHEPHOrO 3aXMCTY.
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OOOATOK O
(oosigkoBui)

OLUIHKA O4YIKYBAHUX 3BUTKIB TA EOEKTUBHOCTI MPOTU3CYBHUX 3AXOMIB

0.1 lMpw ouiHLi pM3uKy Ha eTani BULLYKYBaHb BM3HA4YalOTb MOXIMBOCTI BUXOQY CMCTEMMU 3 OOMycC-
TMMOrO CTaHy B HACTYMHUX HanpsMKax:

— OUjiHKa pu3KKy BMXody cuctemu (3cyBoHebesneuyHun cxmn abo ykic) i3 gonyctmmoro (CTiKoro)
CTaHy 3 ypaxyBaHHAM HOPMOBaHOro koedilieHTa cTinkocTi 3rigHo 3 AbH A.2.1.1;

— OUiHKa pM3MKy €KOHOMIYHMX BTpaT, MOB'A3aHUX i3 3CyBOM abo obBanom (sk OKpemo, TaK iy
3icTaBneHHi 3 BuTpatamm Ha ctabinizadito npouecy).

.2 OuiHoBaHHIO NiansaraloTb 9K BUTPATM HA NPOTMU3CYBHI CNOPYAU Ta 3axo4m iHXEHEePHOro 3axucTy,
Tak i MMOBIpHi 36UTKM Bif 3CyBY.

[na 06'ekTiB iHXeHepHoro 3axucty 3i 3HauyHumm (CC3) i cepeaHimn (CC2) (3a HeobxigHOCTI) Hacnia-
KaMu cnig po3rnagatv BapiaHTu cnopyp, iHKEHEPHOro 3axncTy Ang Budopy onTMMarbHOro BapiaHTy 3a
€(OEKTMBHICTIO, HaAiMHICTIO, TEXHOSOTIE0 BUKOHAHHA POBIT Ta EKOHOMIYHICTIO 3 BpaxyBaHHAM 5.6.

Kpalwum BapiaHTOM 3 OBOX, O MOPIBHIOKTb, BBaXat0Tb BapiaHT, BUTPATU Ha SKUA NPU MNOPIBHAHHI
BUSBNATLCA MEHLLUMU,

.3 OuikyBaHi BUTpaT Ha crnopyau i 3axoau iHXXeHepHOro 3axX1cTy Ta MMOBIPHI 30UTKM B pe3ynbTaTi
3CyBY BCTaHOBOKTb 3a Pi3HUMKU BMAaMU BUTPAT (KaniTanbHi BUTpaTK, onepauiiHi BUTpaTn ToLo) Ta
30MTKIB (pi3NYHUM, IOPUAMYHUM 0cobaM, CTpaxoBi BUMMATU TOLO) HA MOMEHT OLLiHIOBaHHS BapiaHTIB.

0.4 MNpwu KiNbKICHIM ouiHLi NMOBIPHMX 3GUTKIB BHAcnigoK 3CyBY Ta O4iKyBaHUX BUTPAT Ha NPOTU3CYBHI
3axo4M iHXXEHEePHOro 3axXUCTY 34iMCHIOTD:

— ineHTudikauito 3cyBHOT Hebe3nekn: BUABNAIOTb O3HAKM Ta MNPOSIBU 3CyBHOrO npouecy Ha gocnig-
XyBaHi [insHUi, BCTAHOBMIOTbL TUM 3CYBHOrO npouecy, MICLENOSIOXEHHS | MMOBIPHI KOHTYpY Tina
NOTEHLINHOMo 3CyBY, aHani3yloTb PaKToOpK, WO MOXYTb BNAMBaATH Ha (oOpMyBaHHS 3CyBY, Ta hakTopu,
LLIO 34aTHi MPOBOKyBaTW akTUBI3aL,it0 3CyBHOro Npouecy, OLUiHIOTb MacliTabn Ta BCTAHOBMOKTbL NMO-
BiPHOCTIi 3CyBY 3a Pi3HUX YMOB MOro oopMyBaHHS1, B TOMY YUCIIi 3 BpaxyBaHHSM 3ansiaHoOBaHWUX MpoTu-
3CYBHUX 3aXOAiB iHKEHEePHOro 3axucTy;

— aHani3 i OUiHKy NoTeHUuianbHMUX HacnigkKiB 3CyBY: BU3HA4YalOTb 30MTKK Big 3CyBY (MpUpoOAHi, maTe-
pianbHi Ta coujianbHi 00'eKTK) i 00'EKTU IHKEHEPHOrO 3aXMCTY, AKMUM MOXE 3arpoXyBaTu 3CyB, Ta BCTa-
HOBJTIOIOTb OYiKyBaHi €KONOTiYHi, EKOHOMIYHI, coLianbHi BTpaTh, 30MTKM, LLKOAA MPUPOAHOMY CEPEOOBUILLY
i XUTTEQIANBHOCTI MIOANHN 3a Pi3HUX YMOB (POPMYBaHHSA 3CyBY, B TOMY YMCIi 3 BpaxyBaHHAM 3anna-
HOBaHWX NPOTU3CYBHUX 3aXOAIB iHXEHEPHOro 3axucTy.

[.5 BcTaHoBRNEHHS 0o4ikyBaHOi €peKTUBHOCTI MPOTU3CYBHUX 3aX0AiB iHXEHEPHOro 3axmMcTy NOBMHHO
OyTuK BUpilanbLHMM )akTOPOM Mpu iX NpU3HaYeHHi, BUGopI ix BapiaHTy abo BiAMOBU Bif HUX.

[.6 BusHavatoTb HacTynHi BUAN e(PeKkTUBHOCTI NPOTU3CYBHUX 3aX0AiB:

a) iHKeHepHOo-reonorivyHa;

0) TeXHIYHa;

B) NOpPiBHANbHA EKOHOMIYHA;

I) eKOSOriyHa;

A) couianbHa.

Mpw iHXXeHepHO-reonorivHin ePeKTUBHOCTI NOPIBHIOIOTb KOEMILIEHTM CTIMKOCTI BiANOBIAHO A5 CTaHy
cxuny (ykocy) Ao i nicna 34iCHEeHHS oLuiHoBaHOro 3axoay. MNpu TEXHIYHIN e(PeKkTUBHOCTI MPOTMU3CYBHUX
3ax0pAiB iHXEHEePHOro 3axMCcTy BU3Ha4alTb CTYNiHb BIANOBIAHOCTI (hbakTnYHOT pobOTU aHOro 3axoay Noro
nnaHyBaHHIo.

Mpw ouiHLi eKOHOMIYHOT e(PEeKTUBHOCTI MOPIBHIOKTL MiXX cOO0t0 ABa abo GinbLue TEXHIYHMX BapiaHTIB
cropya, iHXeHepHOro 3axucTy i npuriMarTb TOW, WO 3abesnedye MiHiManbHy BenuuvHy BUTpPaT Ha
OyaiBHMLTBO Ta ekcrnyaTauito npy 3abe3neyeHoCcTi 0AHaKOBOI HAAIMHOCTI LMX BapiaHTIB.

OCHOBHI YMHHUKM 3CYBHOMO PMU3NKY i NOPSAOK iX BpaxyBaHHsl HaBeaeHi B Tabnmui [.1.
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Tabnuua 0.1 — OCHOBHI YMHHWKN 3CYBHOIO PM3UKY i NOPAOOK IX BpaxyBaHHS

Nokas3Huk

Bnnue Ha CTinKiCTb cxuny

lMopsiook BpaxyBaHHSA

KpyTusHa cxuny

HeraTunBHe 3i 36iNbLUEHHSIM KPYTU3HW CXUIY

30inbLUEHHS pU3MKy

BucoTta

Te came 3i 36iMbLLUEHHAM BUCOTU CXUITY

36inbLUEHHS pU3NKy

"eonoriyHnn cybeTpat
(niToreHHa ocHoBa)

B 3anexHocTi Big BnactnBocTen nopig, i iXHboro
NOJTIOXKEHHS BiAHOCHO 30H KOHLIEHTpaUii
Hanpy>XeHb y NPUCXMIIOBOMY MacuBi

30inbLlueHHsA abo
3MeHLEeHHA pI/I3I/IKy

[kepena 3BONOXEHHS HeraTnBHUR 36inbLUEHHS pU3nKy
NPUCXNIOBOrO MacuBy
MigMnBM OCHOBM CXUNy Te came nponopuinHo
LUBMAKOCTI pO3MUBY
CelicMivHICTb - 36inbLUEHHS pU3NKy
[OnHaMiuHi i cTaTUyHI Te came 3i 36inbLLIEHHSAM
HaBaHTaXXEHHS HaBaHTaXXEHHS
PocnuHHicTb [Mo3nTnBHUN 3MEHLLEHHS PU3NKY
Ekcnosnuis PizHun 306inbLUEHHS pU3nKy

0.7 Mpw ouiHUi ekonoriyHoT e(PeKTUBHOCTI MPOTMU3CYBHMX 3aX0iB iHKEHEPHOIrO 3aXMCTy BU3HA4alOTb
BIQMNOBIAHICTb LUX 3ax04iB HOPMATMBHUM BUMOram 3 OXOPOHM HABKOMNULLHBOIO cepeaoBuLLia Big 3abpya-

HEeHHA.

.8 Mpw ouiHUi couianbHOT ePeKTUBHOCTI MPOTMU3CYBHUX 3aX04iB iHKEHEPHOro 3aXMCTy BM3HAYaloTh,
HaCKiNbKN 1X 30INCHEHHS CNPUSIE BUPILLEHHIO CcoLialribHUX NUTaHb 4aHOro HacerneHoro nyHKTy.
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OOOATOK E
(oboB'askoBuI)

MOHITOPUHI' TEXHIYHOIO CTAHY OB'E€KTIB IHHKEHEPHOI'O 3AXUCTY TA CrorPy[
IHKEHEPHOI'O 3AXUCTY

E.1 Bug 1a 06Ccar MOHITOPUHIY TEXHIYHOIO CTaHy Cnopyz iHXKEeHEepPHOro 3axmucTy cnif BUKOHYBaTU B
NpoekTi 06'ekTa iHXXeHepPHOro 3axncTy 3rigHo 3 [6].

Y NpOEeKTHIN OOoKyMeHTaLii 00'ekTa iHXeHEepPHOro 3axmncTy MaktTb OyTWM BU3HAYEHI BUMOMK OO YMOB
npoBefeHHs, 06pobKKM i cucTemaTmaauii HaTypHUX CNOCTepeXeHb 3a pobOTO | CTaHOM CMOPYA iHXe-
HEepPHOro 3axmcTy SK B nepioa byaiBHMUTBA, Tak i B nepioq ekcnnyaTau,ii.

E.2 Y npoekTHi JOKYMeHTaLii Cnopya iHXEeHEepPHOro 3axmncTy 3i 3HavyHmmMu Hacnigkamu (CC3) Heob-
XigHO nepepbadaty BcTaHoBreHHs KBA i nmpucTpoiB (iHKNIHOMETpPIB, reo4e3nyHMX BUCOTHUX Mapok,
aedopmauiiHiX MapoK, PEXMMHUX CBEPAMNOBMH TOLLO) AN NPOBEAEHHS HAaTYPHUX CMOCTEPEXEHDb 3a
pobOTOH Ta CTAHOM CMOPYA iHXEHEPHOro 3axMCTy i iX OCHOB, MOPSAOK Ta LMKNIYHICTb BMKOHAHHSA
reoe3nyHoro MOHITOPUHTY ANns NPOBEAEHHSI HAaTYPHOIO KOHTPOJIKO TEXHIYHOrO CTaHy i poboTn 06'ekTiB
iH>XEHEPHOro 3axucTy Ta PO3BUTKY 3CyBHMX abo obBanbHMX npoueciB. Pe3ynbTatn UMx cnoctepexeHb
BMKOPUCTOBYHOTb A5 OLHKM HaAiNHOCTI 06'EKTIB iHXXEHEPHOro 3aXMCTy Ta CNOPYA iHXEHEPHOro 3axucTy,
CBOEYACHOro BUSIBNEHHS AedeKTiB, MPU3HAYEHHA PEMOHTHUX Ta IHLIMX 3ax0AdiB, NONeEpeaKeHHs aBapin
i MOKpaLLeHHS YMOB ekcrnyaTauii.

Onga Hwx4MxX KnaciB Hacnigkie (BianoBiganbHOCTI) cnopyn iHXEHEPHOro 3axucTy MOXIMBO OOMe-
XUTUCb Bi3yalbHUM KOHTPOSiEM, a BCTaHOBMeHHs Ha Hux KBA pouinbHe 3a HasBHOCTI BigMOBiAHOMO
0Or'pyHTYBaHHS.

E.3 B npoekTHii gokyMeHTaUii 06'eKTiB iHXEHEepHOro 3axucty 3i 3Ha4yHUMK Hacnigkamu (CC3) Heob-
XigHO nepegbayatv OOKYMEHTaLil0 Ha BnawTyBaHHS Cy4acCHWX aBTOMAaTW30BaHWX CUCTEM KOHTPOIHO
(aani — ACK) ansa cuctematuyHuxX crnocTtepexeHb 3a CTaHOM OO'EKTIB iHXXEHEePHOro 3axucTy Ta crnopya
iH)XEHEepPHOro 3ax1CTy i PO3BMTKOM 3CyBHUX abo o6BanbHMX npouecis. Lle 3abe3neunTs Ge3nepepsHUi
30ip gaHux, Wo BigobpaxalTb TEXHIYHMIA CTaH OO'EKTIB iHXXEHEPHOro 3axMCTy Ta Crnopys iHXKeHEepHOro
3axuUCTy i PO3BUTOK 3CYBHUX abo obBanbHMX NPOLECIB, i AaCTb 3MOry BMKOHATW aHani3-nopiBHAHHS
KOHTPOMNbOBAHMX NOKA3HWUKIB 3 rpaHNYHO-A0MYCTUMUMN 3HAYEHHAMMN.

E.4 MNpu iHCTpyMEeHTanbHMUX CNOCTEPEXEHHSAX (FE0AE3MYHUIN MOHITOPWUHT) Crig NpOBOAUTU CriocTepe-
XXEHHS 3a BepTMKanbHUMU Ta ropn3oHTaNbHUMM 3MiLLLEHHAMK 0B'EKTIB iHXXEHEePHOro 3ax1CTy Ta Cropya
iH)XeHEepPHOro 3axMCTy i ocigaHHAMKN OCHOBW. CKNaz OCHOBHUX IHCTPYMEHTAaNbHO KOHTPONbOBaHUX NOKas-
HUKIB 0n1a 06'eKTiB iHKEHEPHOro 3axX1CTy Ta CNopys4 iHKEHEPHOro 3axXMCTY:

— ocigaHHsa ocHoBM (abcontoTHe, cepefHe, HEPIBHOMIpPHE, BiJHOCHO HEPIBHOMIPHE);

— rOpu3oHTanbHi (NNaHoBI) NepeMiLLleHHS BepXy HECYUMX KOHCTPYKLIN Cnopy., iHXXeHepHOro 3axucTy;

— BepTuKanbHi Aedopmaldii Tina ob'ekTa iHXXeHEepHOro 3axXncTy Ta CNOPYAM iHXXEHEPHOIO 3axXUCTy;

— ropu3oHTanbHi gedopmalii Tina ob'ekTa iHXeHepPHOro 3axmMcTy Ta CNopyAun iHKEHEPHOro 3axnCTy;

— PO3KPUTTA TPILLMH, ANHAMIKa X PO3BUTKY.

3a BianoBigHOrO OOrPYHTYBaHHA OOMYyCKalTb HE MPOBOAMTU BULLE NepenivyeHi iHCTpYMEeHTanbHi
CMOCTEepPEXeEHHS (3a BUHATKOM OB'EKTIB iHXXEHEepHOro 3axmcTy 3i 3HadyHumum (CC3) Hacnigkamm).

E.5 BisyanbH1MMU 0GCTEXEHHSIMU KOHTPOIHOK T NPOSIBU NOKanbHUX AedopMaLlii Ha MOBEPXHi CXWy.

E.6 Npn npoBeneHHi HaTypHMX cnocTepexeHb Ha ocHoBi KBA 3a poboToto i cTaHOM 06'eKTIB iHXe-
HEePHOro 3axMCTy Ta CNOPYA iHXXEHEPHOro 3axXMUCTy 9K y NpoLeci byaiBHMLTBA, TaK i Npy ekcniyaTtadii cnig
CBOEYACHO BUSABNATU OedeKTN i HECNPUATNMBI NPOLLECU. MPU3HAYUTU PEMOHTHI Ta iHLWi 3axoau, 3anobi-
raTtv BiAMOBaM i aBapisimM, NONINWYBaTN PEXMMN eKcrnyaTauii 06'eKTiB iHXXeHEPHOro 3axncTy Ta cnopyn
iH>XEHEepPHOro 3axucTy i OUiHIOBaTK piBeHb 6e3neku i puanky aBapin, odikyBaHUX 36UTKIB Ta ePEeKTUBHOCTI
NPOTU3CYBHUX CMOPYA iHKEHEPHOrO 3aXUCTY.
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