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BBeaeHue

Hacroawwui csog npasun paspabotaH ¢ yyetom TpeboBaHui deaepanbHbiX 3akoHOB OoT 30 aeka-
Opsa 2009 r. Ne 384-d3 «TexHuyeckuit permameHT 0 6€30MacHOCTM 34aHUIN U COOPYXKEHUNY, OT 27 Aeka-
6ps 2002 1. Ne 184-$3 «O TexHU4eckoM perynupoBanumny, ot 21 uona 1997 r. Ne 117-3 «O 6e3onacHocTu
rMAPOTEXHUYECKUX COOPYXKEHUMY .

HacToawwuit ceog npasun paspabotaH B pazsutue CI 116.13330 «MHxeHepHas 3awmta TeppuUTopuit,
30aHWUIN U COOPYXKEHUIA OT ONACHbIX reoNorMYeckux NpoLeccoB. OCHOBHbIE NOMMKEHUA» B LIENSIX KOHKPETU3a-
LM NOMOXKEHWUI NO NPOEKTUPOBAHMIO MHXXEHEPHOW 3aLLUTbl TEPPUTOPUIA, 34aHWIA U COOPYXKEHWU OT ONON3HEN
1 06Banos.

Csog npasun paspabotaH konnektusom astopoB: HAMOCIM um. H. M. lepceBaHOBa — WHCTU-
TYyT AO «HWL «CTtpoutenbctBo» (KaHAa. TexH. Hayk Y. B. KonbibuH, kaHg. TexH. Hayk [.E. Pa3eodoeckul,
KaHa. TexH. Hayk B.[. ®edoposckull, kaHg. TexH. Hayk C.B. Kypunno, kaHa. TexH. Hayk [TA. bobbipb) n
OO0 «HTL, leolpoekt» (a-p TexH. Hayk. C./A. Mayul, kaHa. TexH. Hayk O.FO. EweHKO, KaHA. TEXH. HayK
H.H. Illo6apckuli, kana. TexH. Hayk [.B. MNnewakos, B.FO. TUMOWEHKO).
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cC B O] npePABWIN

VH)XEHEPHAS 3ALLMTA TEPPVITQPVIVI, 30AHUA
1 COOPYXXEHW OT ONON3HEW U OBBAJIOB

MpaBuna npoekTMpoBaHUA

Engineering protection of territories, buildings and structures against landslides and rockfalls.
Design rules

Nara BBegeHna — 2019—06—06

1 O6bnacTtb NpUMeHeHus

HacToawuit cBoa npaBun pacnpoCTPaHAETCS HA NPOEKTUPOBAHUE CUCTEM, OOLEKTOB, COOPYXXEHUI U
MeponpUATUIA UHXXEHEPHON 3aLUWTLI OT OMON3HEN U 0OBANOB TEPPUTOPUI HACENEHHbIX NYHKTOB, XUIbIX, NPO-
MbIWMEHHbIX, TPAHCNOPTHLIX, 3HEPreTUYECKUX, 06LLleCTBeHHO-AeJ'IOBbIX n KOMMyHaﬂbH0—6bITOBbIX 06beKTOB,
MECTOPOXAEHUNA MOMNE3HbIX MCKOMAEMbIX U FOPHbLIX BLIPAOOTOK, CENMbCKOXO3AWCTBEHHBLIX U NECHLIX YrOAUNM,
NPUPOAHLIX NaHALagdToB.

2 HopmaTtuBHbI€ CCbITKU

B HacrosiLem cBoae npaBus UCMONb30BaHbl HOPMATUBHBIE CCbISIKM HA CreayioLLue AOKYMEHTbI:

[OCT 2688—80 Kanart asoiHou ceusku Tuna JIK-P koHCTpykuumn 6 x 19 (1 +6 + 6/6) + 1 0.c. CopTameHT

FOCT 5781—82 Cranb ropsvyekaraHas aAns apMuMpoBaHUS Xene3o0EeTOHHbIX KOHCTPYKLMNA. TexHude-
CKkne ycrnosus

FOCT 12248—2010 MpyHTbl. MeToabl naGopaToOpHOro onpeaeneHus XapakTEPUCTUK MPOYHOCTU U Ae-
hopMUpPYyEMOCTHU

[OCT 27751—2014 HagexHOCTb CTPOUTENbHBIX KOHCTPYKUUI M OCHOBaHUW. OCHOBHbIE MOMNOXEHUS

[OCT 31937—2011 3gaHusa n coopyxenus. MNpasuna o6cnegoBaHus U MOHUTOPUHIA TEXHUYECKOTO CO-
CTOAHNA

[OCT 32868—2014 Qoporu aBTOMOGUNbHbLIE 06LLEr0 NONb30BaHUs. TpeboBaHUs K NPOBEAEHUIO UHKE-
HEPHO-TEONOTNYECKUX U3bICKAHWIA

FOCT P 22.0.03—95 Be3onacHOCTb B YpesBblvaliHbiX cuTyaumsix. MNpupoaHbie Ype3BblivaiiHbIe CUTya-
uuu. TepMUHbI U onpeaeneHusn

CIn 14.13330.2018 «CHwI II-7-81* CTpouTenbCTBO B CEHCMUYECKMX PaNOHaX»

ClM16.13330.2017 «CHuM 11-23-81* CtanbHble KOHCTPYKLUU»

CM 20.13330.2016 «CHuM 2.01.07-85* Harpy3ku u Bo3aencTeus» (C usmeHenmem Ne 1)

ClM 22.13330.2016 «CHuM 2.02.01-83* OcHOBaHMA 34aHUIA U COOPYXKEHUN»

CIM 23.13330.2011 «CHwuMM 2.02.02-85* OcHOBaHUA TMAPOTEXHUYECKUX COOPYXEHUI» (C UBMEHEHUEM
Ne 1)

ClM24.13330.2011 «CHwuM 2.02.03-85 CaaliHble hyHAAMEHTbI» (C M3ameHeHuem Ne 1)

CI 28.13330.2017 «CHwuIM 2.03.11-85 3awmTra CTPOUTENbHbLIX KOHCTPYKLIMIA OT KOPPO3UU»

CIM 32.13330.2012 «CHuMM 2.04.03-85 KaHanu3sauus. HapyxHbie ceTu n CoopyXeHUs» (C U3MEHEHUEM
Ne 1)

CI 45.13330.2017 «CHwuIM 3.02.01-87 3eMnsHble COOPY>XEHUs1, OCHOBaAHUA 1 (PyHAAMEHTbI» (C n3me-
HeHueMm Ne 1)

M3paHue ocbuymansbHoe
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CI 47.13330.2016 «CHuMM 11-02-96 WHxeHepHble usbickaHusa ans crpouTtensctea. OCHOBHbIE NOMO-
KEHUA»

CIM 58.13330.2012 «CHwuIM 33-01-2003 MapoTexHuyeckue coopyxeHusi. OCHOBHbIE MONOXEHUS» (C U3-
MeHeHuem Ne 1)

CM 63.13330.2012 «CHwulM 52-01-2003 BeToHHbIE U >xene300eTOHHbIE KOHCTPYKUMMW. OCHOBHbIE NOMO-
XKeHuAy» (C nameHeHusimm Ne 1, Ne 2, Ne 3)

CIM 80.13330.2016 «CHwulM 3.07.01-85 MMapoTexHuyeckme CoopyeHUs peYvHbiey

CM 101.13330.2012 «CHwulM 2.06.07-87 MoanopHbie CTeHbl, CYyA0XOAHbIE LLUMIO3bl, PbIGONPONYCKHbIE U
pbIB03aLLUUTHBIE COOPYXKEHUSY

CIM 116.13330.2012 «CHwulM 22-02-2003 VHxeHepHas 3alumta TEPPUTOPUNA, 30aHUIA U COOPYXEHUI OT
OMacHbIX reonorm4eckmx npoueccoB. OCHOBHBIE MONOXEHUSA»

CI1248.1325800.2016 Coopy>eHusa noasemHble. [Npasuna npoeKkTMpoBaHusa

MpumeyaHue —Ipu NoNb30BaHUN HACTOSLLMM CBOAOM NpaBWI LienecoobpasHo NpoBepUTs AeCcTBUE CCblNou-
HbIX JOKYMEHTOB B UH(pOPMaLMOHHOW cucTeme obLero nomnb3oBaHns — Ha oduLuMansHOM caiiTe degepantsHOro opraHa
UCMOMNHUTENBHON BNacTu B ciepe cTaHfapTU3aLmm B ceTh MIHTEPHET WK NO eXerogHoOMY UHGOPMaLMOHHOMY yKasaTe-
nto «HauuoHarnkbHele cTaHAapThl», KOTOpLIA ONyBrvMKoBaH No COCTOSAHWUIO Ha 1 AHBaps TeKyLlero roga, U no BbiMyckam
€XEMEeCAYHOro MHOPMaLIMOHHOIO ykasaTens «HalnoHanbHble cTaHAapThI» 3a TEKYLMiA rod. ECnn 3ameHeH cCbiNouHbIi
JOOKYMEHT, Ha KOTOpPLIA AiaHa HeaaTUpOBaHHas CCbifika, To PeKOMEHAYETCA UCTMONb30BaTh LeliCTBYIOLLYI BEPCUIO 3TOrO
JOKYMEHTa C Y4ETOM BCEX BHECEHHbIX B JaHHY0 BEPCUIO U3MEHEeHUI. ECrnn 3aMeHeH CChINIOYHBIN JOKYMEHT, Ha KOTOPLIW
JaHa [aTupoBaHHasi cChifika, TO PEKOMEHAYETCSA UCMONb30BaTh BEPCUIO STOTO JOKYMEHTA C YKas3aHHbIM BbiLLE FOA0M yT-
BepXAeHUA (MPUHSATUSA). Ecrin nocrne yTBepXAeHUs HacTosILLEro cBoga NpaBusl B CChINOYHbIA JOKYMEHT, Ha KOTOpLIA gaHa
JaTUpOBaHHanA CChifka, BHECEHO U3MEHeHWe, 3aTparnBatoLLee NonoXeHne, Ha KOTopoe AaHa Cchifika, TO 3TO NONOXeHNe
peKoMeHLYeTCs NMPUMeHsTb 6e3 yueTa AaHHOro U3MeHeHUs. ECNN CChINTOYHbIN JOKYMEHT OTMeHeH 6e3 3aMeHbl, To Nono-
XEeHWe, B KOTOPOM [laHa CCbifka Ha Hero, pEKoMeHAYEeTCs NPUMEHSTL B HacTH, He 3aTparuBatoLLeil 3Ty cebinky. CBeaeHUs
0 AeliCTBMW CBOAOB NMpaBusl LenecoobpasHo NpoBepuTb B OefepansHoM MHhopMaLMOHHOM (oHAe CTaHRapToB.

3 TepMUHbI U onpeaeneHns

B HacTosilem csoae npasun npuMeHeHsl TepmuHbl no CI 47.13330, CIT 116.13330, NOCT 32868,
FOCT P 22.0.03, a TaKke cneayrowme TEPMUHbI C COOTBETCTBYIOLLMMIN ONpeaeneHusamun:

3.1 BbIBan: BHe3anHbIV OTPbIB U NaaeHne O0TAENbHbIX MbIG U GNOKOB rOPHLIX NOPOA U3 OTKOCOB BbIEMOK
U MONYBbLIEMOK, C KPYTbIX U OTBECHbLIX CKITOHOB, CMOXEHHbIX CKanbHbIMU UMK NONYCKanbHbLIMU NOPOAAMM.

3.2 rm6kui 6apbep: Mbkoe ynaBnmBaoLLEE COOPY>XEHUE B BUAE CETYATOrO OrpaXKaeHus, nepexsarhbl-
BaIOLLEro NpoaykTel 00BaoB U paccenBatoLLEro 3HEPIMIO UX yaapa 3a CYET ynpyronnacrtudeckux aedopma-
LM KOHCTPYKLIMIA.

3.3 MHXeHepHas 3awWuTa OT CKIOHOBLIX NMpoueccoB: KOMNNEKC COOPY>XXEHNH U MEePONPUATUN, Ha-
MpaBfeHHbIX Ha NpeayrnpeXxaeHne oTpULaTensHOro BO3AENCTBUSA CKANOHOBbLIX NPOLIECCOB Ha 3alumLlaembli
0OBLEKT, a TaKKe Ha 3aLuUTy OT UX NOCNEACTBUNA.

3.4 o6BanbHble npouecchbl: COBOKYNHOCTb OMACHBLIX r€0NorMYecknx NPoLeccos, NPOABAAIOWUXCA B
Buae o6BanoB, BLIBANOB U OCbIMEN.

3.5 ocbinb: AnutencHoe (B TEYEHUE MHOTUX NET) ABUXKEHUE BHU3 NO CKNOHY HAKONUBLUENCA HECBA3HON
MacCbl Menkux 00rOMOYHbIX NPOAYKTOB BbIBETPUBAHUSA C MarmnbIMU CKOPOCTAMU M TOMNbKO B NOBEPXHOCTHOM
cnoe. IHTEHCUBHOCTb ABUXEHWUSI OCLINM MOXET CYLLIECTBEHHO U3MEHUTBLCA NOA BO3AENCTBMEM aTMOCHEPHbIX
0CajKoB.

3.6 nponyckatrowee coopyxeHue: [1poTMBOOOBANbLHOE COOPY>XEHUE, NPeAHasHAYeHHOe ANA OpraHu-
30BaHHOroO nNpornycka NpoAyKToB 06BanbHbLIX MPOLIECCOB HaA U Noj 3awmuaemMbiM 06bEKTOM B BuAe ranepen
W acTakag COOTBETCTBEHHO.

3.7 ynaBnuBawme coopyxeHus: NpoTuBoOOGBanNbHbIE COOPYXEHUA, NpeaHa3Ha4YeHHbIe ANA nepe-
XBara U OCTAHOBKM NMPOAYKTOB 06BanbHbLIX NPOLECCOB NEPE] 3aLULLAeMbIM OOBLEKTOM.

3.8 ycTON4YMBOCTb CKINOHA: CNOCOOHOCTb CKNOHA COXPaHATL CBOW NPOdunb.

4 O0wume nonoxeHus

4.1 K HanbGonee onacHbIM U 4acTO BCTPEYaKOLWMMCA CKITOHOBbLIM NPOLECCam OTHOCATCA ONON3HKU pas-
NUYHOro Tuna, oGBarnbl U OCbiNK, NpeAcTaBnALWMe COBON CMELLIEHNE IPYHTOB U FTOPHbIX NOPOA Ha CKNOHE noa
NEeNCTBUEM CUM FpaBuUTaLMK, a TaKKE AONONMHUTENbHbIX BHELUHUX NPUPOAHBLIX U TEXHOTEHHbLIX BO3AEWCTBUN
(rmapoaMHaMn4eckoro, BUOPALIMOHHOTO, CECMUYECKOTO 1 Ap.).
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4.2 MpoeKkTUpOBaHME UHXEHEPHON 3aLUMTbl TEPPUTOPUN, 34aHWUIA U COOPYXKEHMIN NpeayCMaTpUBaET pas-
paboTKy KOMMNnekca MeponpuaTui, obecneunBaroLLmMx nNpeaoTBpaLleHne Onon3HeBbIX U 06BanbHbIX NPOSAB-
NEHUii B 3aBUCMMOCTU OT TpeboBaHU X PYHKLUMOHANBHOrO Ha3HAYEHUA U OXPaHbl NPUPOAHON cpeabl Unu
yCTpaHeHue oTpuuaTenbHbiX BO3AENCTBUI NPU HEBO3MOXHOCTU UMK HeuenecoobpasHOCTU NpeaoTBpaLLeHus
pasBuTUS ononsHen u 06sanos.

4.3 PaspaboTka npoekTHON M paboyeit AOKyMEHTaLUUN Mo MHXEHEPHON 3aLUTe OCYLLECTBMSETCA Ha
OCHOBE:

- cBeeHui 0 reorpadmyeckomM NOMOXKEHUN, XO3ANCTBEHHBIX CBA3AX WU rpaHuuax sawmiiaemMon Teppu-
TOpUMU;

- CBEAEHUI O CYLLECTBYIOLLMX COOPYXEHUAX UHXKEHEPHOW 3aLLUTbI, UX COCTOSIHWUM, YCMOBUAX SKCNNyaTa-
LUK M BO3MOXHOCTM MX PEKOHCTPYKLMK, a TakXke 0 MeponpUATUAX UHXEHEPHON 3aLUUTbI;

- PesynbTaTtoB MHXEHEPHO-reoAe3nYeCcKnX, UHXEHEPHO-TeoNnornvyecknx, UHXEHEPHO-reoTEXHUYECKUX,
WHXXEHEPHO-TUAPONOrMYECKUX, UHXEHEPHO-TMAPOMETEOPONOMMYECKUX U UHKEHEPHO-IKOMOTMYECKUX U3bICKa-
HWUI AN CTPOUTENLCTBA;

- MarepuanoB O MPOBOAMMbBIX UMK HAMEYAEMbIX PErMOHANbHbIX MEPOMPUSATUSIX MO UHKEHEPHOW Noa-
rOTOBKE TEPPUTOPUM U UX BITIMSIHUU HA MPUPOAHBIE YCIIOBUSI M PECYPChI 3aLLMLLIAEMON TEPPUTOPUN;

- NNaHUPOBOYHbLIX PELLUEHUI U BAPUAHTHON NPOPabOTKU PELLEHUN UHXXEHEPHON 3aLUUTbI;

- [aHHbIX, XapaKkTepU3yoLmMx 0COBEHHOCTU UCMONbL3OBAHUSA TEPPUTOPUIA, 30aHUIA U COOPY>KEHUM, KaK
CYLLECTBYIOLLMX, TaK U NPOEKTUPYEMbIX, C NPOTHO30M U3MEHEHNS 3TUX OCOBEHHOCTEN U C Yy4ETOM YCTaHOB-
TNIEHHOIO pexuma npupoaononb30BaHUS (3ano0BEAHUKM, CENbCKOXO3ANCTBEHHbIE 3EMMNKU U T. N.) U CAHUTaPHO-
TMIMEHNYECKUX HOPM;

- pesynsTatoB MOHUTOPUHIA OObLEKTOB rPajoCTPOUTENLHOW AeATENBHOCTY;

- 060CHOBaHWSI MHBECTULIMI N TEXHUKO-IKOHOMUYECKOTO CPAaBHEHUS BO3MOXHbIX BAPUAHTOB MPOEKTHbIX
pPeLweHnii MHXXEHEPHOW  3aLUmMTbl (NPU ee 0AMHAaKOBbLIX PYHKLUMOHANbHbIX CBOMCTBAX) C OLEHKOW NpeaoTepa-
LLEHHbIX NOTepb (ywepda u coumnanbHbIX MOTEPhb).

Mpu NPOEKTUPOBAHNU WHXXEHEPHOW 3alUMTbl CNEAYeT YYuTbIBaTh €€ rpago- u odbekTodopmupyoLlee
3HayYeHne, MECTHbIe YCIOBUS, a Taloke UMEIOLLMIICS ONbIT NPOEKTUPOBaHWUS, CTPOUTENbLCTBA M IKCnyatauum
COOPY>KEHUI UHXXEHEPHOW 3aLUMThl B aHANOMMYHbIX NPUPOAHbLIX YCMOBUAX.

4.4 TpeboBaHWUA K BbIMOMHEHUID UHXEHEPHbLIX U3bICKAHWUW ANS pas3paboTku NPOeKTHOM u pabouen
OOKYMEHTaLMn NPOTMBOONON3HEBLIX U NPOTMBOOOBAanbHbLIX MeponpuaTuii npusegeHbl B CM 116.13330,
CI147.13330, [1]—[5], a Takke cTaHgapTax Ha MHXEHEPHbIE U3bICKAHUA U UCCIeA0BaHUA FPYHTOB 4SS CTPO-
utenscTea. CocTaB, CoAepKaHne U AeTanbHOCTb MaTepUarnoB MHXXEHEPHbIX U3bICKAHWIA ONpeaensTcs Mac-
wTabom rpadmyeckmx maTtepmarnoB B COOTBETCTBUM € ykasaHuamu CIM 116.13330.

4.5 MpoekTupyemMble NPOTUBOOMON3HEBbIE M NPOTUBOOOBANBHLIE MEPONPUATUS JOIKHBI 00ECneYmnBaTh:

- npeaoTBpaLLeHne, yCTPaHEHUE UMK CHUXKEeHUE A0 AOMYCTUMOrO YPOBHS OTPULATENbHbLIX BO3AENCTBUI
Ha 3almLiaemble TePPUTOPUN, 34aHUSA U COOPYXKEHUS;

- Haubonee NoOMHoe UCNONbL30BaHWE MECTHbIX CTPOUTENbHLIX MaTepPUanoB U NPUPOAHLIX PECYPCOB;

- NPOu3BOACTBO paboT MeToAaMMU, UCKITHOYAOLLUMKU BO3MOXHOCTb MOSABNIEHUS HOBbIX UM aKTUBU3ALMIO
OElCTBYIOLLMX OMNOM3HEBbLIX U 0OBanbHbIX NPOLIECCOB;

- COXpaHeHue 3anoBeHbIX 30H, NaHALAadTOB, UCTOPUYECKUX OOBEKTOB, NAMSTHUKOB U T. A.;

- Hagnexatlee 3CTeTUHECKOE 1 IKOMOrnYeckoe 0hOPMIIEHNE COOPYXKEHWIA;

- MOHWUTOPMHI COCTOSIHMA 3aLUMLLAEMbIX OOBEKTOB U COOPYXXEHUI UHXEHEPHON 3aLuuThbl (Npu HEOOXO-
AUMOCTHN).

4.6 SO PEKTUBHOCTL MPUHATBIX NPOEKTHLIX PELLUEHUIA ONPEAEnSeTCcs Ha OCHOBaHMKN OLEHKM pucka pas-
BUTUSA CKITOHOBLIX NPOLIECCOB C YY4ETOM NPEAOTBPALLEHHBLIX NOTEPb (AKOHOMUYECKOTO yilep6a u coumanbHbIX
noTepb) B COOTBETCTBMM C yKazaHmamm CIM 116.13330.

4.7 YpoBeHb OTBETCTBEHHOCTHU (KNacc) NpOTUBOOMON3HEBLIX U MPOTUBOOOBASbHbLIX COOPY>KEHWUI Ha3Ha-
YyaeTcsl B COOTBETCTBUM C YPOBHEM OTBETCTBEHHOCTU MMM KMAaccoM 3awyuuiaemMbix o0bekToB. Mpu pacnono-
XKEHUM Ha 3aLLMLLAEeMON TeppUTOPUN 0OLEKTOB Pa3NMYHbLIX YPOBHEN OTBETCTBEHHOCTU YPOBEHb OTBETCTBEH-
HOCTU COOPYXXEHUI MHXXEHEPHOW 3aLUMTbl AOMMKEH, KaK NPaBUo, COOTBETCTBOBATL YPOBHIO OTBETCTBEHHOCTU
OONbLUMHCTBRA 3aLMLLaeMbIX 00BEKTOB. Mpu 3TOM OTAENbHbIE 06BLEKTHI C NOBBILLEHHLIM YPOBHEM OTBETCTBEH-
HOCTM MOTYT UMETb NOKanNbHY0 3awmTy. Knaccel Takux 0OBbEKTOB U UX NOKAmNbHOW 3aLUMThbl AOMMKHbLI COOTBET-
CTBOBAaTL APYr APYry.

4.8 Ecnu TEXHMKO-3KOHOMWYECKMM ODOCHOBaHMEM YCTAHOBIIEHA HELIeNneco00pa3HOCTb NOKanbHOW
3aLnThl, TO KNAcC MHXEHEPHON 3aluTbl TEPPUTOPUM YCTAHABNMBAETCA NO 0ObekTam Haubonee BbICOKOro
knacca.
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4.9 Harpyskm u BO3OEMCTBUSA, YUUTbIBAEMbIE B pacyeTax COOPYXEHUW MHXEHEPHOW 3aluuTbl, KO3d)-
OULMEHTbI HAAEXHOCTU, a TaKkke BO3MOXHbIE COYETaHUs Harpy3oK credyeT NPUHUMMAaTb B COOTBETCTBUU C
CM 20.13330 ¢ yyeTom TpeboBaHU COOTBETCTBYIOLLMX Pa3AenoB HACTOSLLEro CBOAA Npasui.

4.10 Mpwu pa3paboTke NPOEKTHON 1 paboyen AOKYMEHTauu NPOTMBOOMON3HEBLIX U MPOTMBOOOBANbHBLIX
MeponpuaTUA CrieayeTr paccMaTpuBaTth LIeNnecoobpasHOCTb NPUMEHEHUSI CneayioLMX OCHOBHbLIX peLLeHun
UIU UX KOMOMHALMIA;

- U3MeHeHue penbeda CknoHa B Lensix NoBbILLEHUS ero YCTOWUYUBOCTH;

- Ans 6eperoBbIX CKNOHOB — 3aLLUuUTa OT NOAMbIBA YCTPOWCTBOM BEpPEro3aluTHbIX COOPYXEHUN;

- perynupoBaHue CTOKa NMOBEPXHOCTHbLIX BOA C NMPUMEHEHUEM BEPTUKANbHON NNAaHUPOBKU TEPPUTOPUN
1 YCTPOICTBOM CUCTEMbI MOBEPXHOCTHOrO BOAOOTBOAA;

- npeaoTBpaLLeHUMe MHPUNbTPaUUM BOAbl B FPYHT U 9PO3UOHHbIX NPOLECCOB;

- WCKYCCTBEHHOE€ MOHWXEHNE YPOBHA NMNOA3€MHbIX BOA;

- arponecomMenuopauus;

- 3aKkpenrieHue rpyHToB (B TOM YMCIEe apMUPOBAHUEM);

- YCTPOWCTBO YAEPXKUBAIOLLUX COOPY>KEHNIN U KOHCTPYKLIWIA;

- YCTPOMCTBO YraBnuBaroLLMX UK NPOMYCKaOLLNX COOPY>XKEHUNA U KOHCTPYKLIUMK;

- nNpoyne MeponpuaTUSA (PerynupoBaHne TennoBbIX MPOLECCOB C MOMOLLLIO TENO3aLUUTHBIX YCTPONCTB
1 NMOKPbITWUIA, 3aLLMTa OT BPEAHOrO BUSHUA NPOLIECCOB MPOMEP3aHUA U OTTauBaHUsA, YCTAaHOBNEHUE OXPAHHbIX
30HUT. 4.).

Mpu NpOEKTUPOBAHUN COOPYXEHUIN MHKEHEPHOW 3aLUMTbl CREAYET YUUTbIBATh UX BISIHUE HA CYLLECTBY-
IOLLYIO TMAPOreonornyeckyo 06CcTaHoBKy (BO3HUKHOBEHUE BappaxHoro adpdpekra, nepedopMmpoBaHme nytTen
dounsTpauun M pasrpysku noA3emMHbIX BOA U Ap.) U npegycMarpuBaTb MEpPONPUATUSA NO NPEAynpexaeHuio
o6BoaHeHUs yyactka. MeponpuaTusa no peanusauuy KOMMEKca Mep No pPeryrnmpoBaHuI0 CToKa NOA3EMHbIX
1 MOBEPXHOCTHbIX BOA CneAyeT Nno BO3MOXXHOCTU Peanu3oBbiBaTb 3a0naroBpeMEeHHO, A0 NPOBEAEHUS 3EMNS-
HbIX paborT.

4.11 B cnyyae TEXHUYECKON HEBO3MOXHOCTU UMK HELLenecoobpasHOCTU METOAOB aKTUBHOMW 3aLLUTbI
criegyeT npeaycmarpuBaTb MEPONPUATUSA NACCUBHOM 3alumTbl 0ObekTa: NPUCNOCcobneHne 3almiaeMbix Co-
OPY>KEHUI K OBTEKaHUIO UX ONON3HEM UMM 06GBanoM; YCTPONCTBO YNaBfMBAaIOLLMX UITM OTBOASILLIMX COOPYXKe-
HWUIA M YCTPONCTB, MPOTMBOOOBANbHLIX ranepen u ap.

4.12 MNpu NpoOEKTUPOBaAHUM NPOTUBOONON3HEBLIX U MPOTUBOOOBANBHBLIX COOPYXEHUI Ha Geperax BOAO-
€MOB M BOAOTOKOB HEOOXOAMMO KOMMIEKCHOE peLUeHUEe MHXEHEPHOW 3almTbl C y4eTOM HEOOX0AUMBIX Me-
ponpusATuii GeperosalmTbl UK YYETOM CYLLECTBYHOLMX 0ObEKTOB BeperosawmTtel, B CBA3W C 4YeM crneayer
aononHutensHo cobniogatb TpeboBanusa CIM 116.13330 1 COOTBETCTBYIOLLMX HOPMATUBHBLIX OKYMEHTOB NO
rmapoTexXHUYECcKoOMy CTPOUTENLCTBY.

4.13 B 0060 CrOXHbIX MHXXEHEPHO-TE0NOrMYECKMX, rMAPOreONOrMYEeCKMX U 3KONOTUYECKUX YCIOBUAX B
pamkax pa3paboTku NpoekTHON u paboveli AoKyMeHTaunm NPOTMBOONON3HEBOW M NPOTMBOOOBANbLHON 3aLum-
Tbl 4OMNYCKaETCA NpeaycMaTpuBaTh 9KCNepUMEHTanbHbIE, MOAEMbHbIE UCCNIEA0BaHUA U BbINOMHEHWE OMbITHO-
Npou3BOACTBEHHbIX paboT, 0c0B0 OroBapuBaemMble B TEXHUHECKOM 38J4aHUU HA NPOEKTUPOBAHME.

4 .14 MpoekTHas u pabo4vas JOKYMEHTaLUust Ansi COOPY>KEHUI NPOTUBOOMNON3HEBON U NPOTMBOOOBANBLHON
3aLLMThI AOIDKHA OTBEYaTb TPeBOBaHUAM OXpaHbl OKpY>KatoLwen cpeabl U, Npyu He06X0AUMOCTH, BKIOYATb pas-
paboTKy KOMMNeKca MepONpPUATUIA, NPeaycMaTpUBaoLLMX HENPEBbILLEHWE A0NYCTUMOTO YPOBHS aHTPONOrEH-
HOro BMeLIaTenbLCTBA B MPUPOAHYIO CPEAY U FapaHTUPYIOLLMX NPEfOTBpaLLEeHNe PasBUTUA B HE HEraTUBHbIX
npoLieccos.

4.15 Mpu NpoeKTUPOBaHUN CUCTEM, OOBLEKTOB, COOPYXXEHUI U MEPONPUATUN NHXXEHEPHOW 3aLUThl 0CO-
60 OonacHbIX, TEXHUYECKN CIIOXKHBIX U YHUKANbHBIX 00LEKTOB, OOLEKTOB, HAXOAALUMXCA B 0COOLIX YCNOBUAX
aKcnnyarauuvu (nogsepraloLLmMxcs CeNCMUYeCKMM BO3AENCTBUAM, UHTEHCMBHBLIM BO3AEWCTBUAM TEMNEpaTyphl,
pagmauun, arpeccuBHbIX CPea M Ap.), B paioHax pa3BUTUSA UHBIX OMACHbLIX NPOLIECCOB U TPYHTOB C 0COGLIMK
cBOWCTBaMM (MPOCaA0UHbIX, HAByXaloLLMX, MHOrONETHe MEP3rbIX, 3aCONEHHbIX U 4p.), @ Talke Ha nogapabarbl-
BaeMbIX TEPPUTOPUAX CrieayeT AOMONHUTENBHO yYnTbiBaTh TPEOOBAHMA COOTBETCTBYIOLLMX CBOAOB NPaBUII.

4.16 B HacTosiLLEeM CBOAE MpaBuI, €Cnn HE OTOBOPEHO UHOE:

- MoA CKNoHamu crneayeT TakKe NOHUMMaThb OTKOCHI;

- Moj OMON3HEeBbIMW CKIOHaMU CreayeT Takke MOHUMAaTb ONOM3HEONACHbIE,;

- 10J NOBEPXHOCTbIO CKOSbXKEHUSA CNeayeT Takke NOHUMAaTh 4eOpMUPYEMBbIi FOPUSOHT.
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5 UHxeHepHo-reonornueckne U3biCKaHus

5.1 IHeHepHble U3bICKaHUS, BbIMOMHAEMbIE B COOTBETCTBUM C yKazaHusimu 4.4, 1ormkHbI 06ecnevnBarb
HaAeXHble JaHHblIe O COBPEMEHHOM COCTOSIHUM, @ TaKke COAEpXaTb MPOrHO3 U3MEHEHUSI UHXKEHEPHO-TEO-
NIOTUYECKUX, TMAPONOTUYECKUX, TEOKPUONOTUUECKUX U IKOMOTUYECKNX YCITOBUI HA PACYETHbIN CPOK C YYETOM
NPUPOAHLIX U TEXHOTEHHbIX ()aKTOPOB, a Talke TEPPUTOPUANBLHYIO OLIEHKY (PaioOHUPOBAHUE) TEPPUTOPUU NO
noporam reonornyeckoi 6e3onacHOCTU M pekoMeHaaumn No BbIGOPY NPUHLMNMANBHBLIX HANPABNEHUI UHXe-
HEPHOW 3aLmTbI.

5.2 Tpe6oBaHusa Kk pa3paboTke NporpaMmbl MHKEHEPHO-FeONOrMYECKUX U3bICKaHUN B 3aBMCUMOCTU
OT TMNa CKNOHOBLIX NpOLECCoB, cTtaguun (hasbl) passuTUA M MacCLLTAOHOCTU NPOSIBIIEHUS] NMPUBEAEHbI B
CI 47.13330, [5], [9].

5.3 CoctaB U MeToabl UCCNEAOBaHUA OMON3HEONACHLIX U 0OBAaNOONAaCHLIX TEPPUTOPUIA U Y4aCTKOB
BKIIO4AIOT:

- c6op, 06paboTKy M aHanu3 MaTepuanos U3bICKaHWUI NpeabIAYLUMX NET HA UCCNeayeMON U Npunerao-
LLMX TEPPUTOPUAX;

- cbop, aewwmdpoBKY M aHaNU3 MaTepuanos aspo- U KOCMOCHEMKH, BbIMOSTHEHHbIE B PA3fNUYHbLIE Nepu-
ofibl BPEMEHMU;

- MapLupyTHble HabnoaeHus (PEKOrHOCLMPOBOYHLIE U B MPOLIECCE OMNON3HEBOW ChEMKM);

- NPOXOAKY ropHbiX BbIpaboTOK (BYpOBbIX CKBAXMH, LUYpdOB, AYA0K U B OCODBLIX Cry4yasx — LUTONEH);

- reousanyeckmne UccnegoBaHus;

- NOmeBble NCCNe0BaHMs TPYHTOB, B TOM YMCIE METOAO0M cOpachiBaHUsA KaMHEW Ha ydacTkax o6Bano-
OMAaCHbIX CKITOHOB;

- rmagporeonornyeckue nccnegoBaHuda, B ToM Yyucne OI'IbITHO—q)VIanpauVIOHHbIe paﬁOTbl;

- CTauuoHapHble HabmoAeHUS 3a OMON3HEBLIMK M 00BaNbHLIMU NPOSIBIIEHUSIMU, KOTOPLIE B 3aBUCUMO-
CTW OT TUNAa CKMOHOBOrO NpoLEecca, CTaguu pasBuThs, MaclUTabHOCTU NPOSIBNEHUS, 3alLMLLAeMbIX 0ObEKTOB
U T. M. MOTYT BKIIOYaTD:

- HabnogeHus 3a ONONM3HEBLIMU NOABUXKKAMMW C UCTIONB30BaHUEM NOBEPXHOCTHBIX U IMYOUHHBIX pene-
pOB, UHKNNHOMETPOB, MaPOK U AATUYMKOB;

- HabrnogeHus 3a M3MEHEHNEM HaNPSXKEHHOTO COCTOSAHWSA, MOPOBOrO AABMEHUSA U BNAXHOCTU IPYHTOB;

- pexvMHble HabnaeHNs 3a N0A3EMHbIMU BOAAMU — OAHUM U3 OCHOBHbLIX (hakTopoB Onon3Heobpaso-
BaHUS;

- HabrnogeHus 3a NpoLeccaMu BbIBETPMBAHMA TOPHbIX NMOPOJ, CriaratoLLmX Ornon3He-, Ocbine- u obsano-
OMacHbIe CKIMOHBI;

- rMapoMeTeoponornyeckue HabnogeHus 3a akropamu onon3HeobpazoBaHus, B TOM YUCne 3a nepe-
paboTkoin 6eperoB Ha BOLOeMax W BOAOTOKaX, NOBEPXHOCTHLIM CTOKOM U APYTMMU METEOPOSIOTMYECKUMU U
KNMMaTUYECKUMM SIBNEHUSIMU, BIUSIIOLLMMU HA 06pa3oBaHWe UM akTUBU3ALIMIO CKITOHOBLIX NMPOLECCOB;

- naboparopHble UCCNea0BaHUSA FPYHTOB U NOA3EMHbIX BOA,;

- KamepanbHy 06paboTKy KOMNAEKCHbIX MHXEHEPHO-TE0NOrMYeCKUX N3bICKaHuin, MaTepuarnbl KOTOPO
OOIMKHbI AOMNOMHUTENbBHO BKMIOYaTb PACYETHYIO OLEHKY YCTOMYUBOCTU CKIOHOB C YY4ETOM BO3MOXXHOIO pas-
BMTUSI CKITOHOBbIX MPOLECCOB, Pa3MepOB UCCIeAyeMOii TEPPUTOPUN, CITIOKHOCTM U CTEMNEeHN U3Y4EHHOCTU ee
NHXXEHEPHO-reonorn4ecknx yCJ'IOBI/Il7I M CTaauun NPOEKTUPOBaAHUA, a TakKXKe KOHCTPYKTUBHbIX ocobeHHocTEl U*
YPOBHS OTBETCTBEHHOCTU NPOEKTUPYEMbBIX 3AaHUIA N COOPY>KEHWIA.

5.4 Ocoboe BHUMaAHWE CrieayeT yaenuTb NOMYYEHWIO U3biCKaTeNbCKON MHGopMaLun 06 ycrioBusix ob-
BOAHEHUSI NOBEPXHOCTM CKOMbXEHWUS1 ONOMA3HEBOrO Tera u NpuneratwLwero K Hen MmaccuBa rpyHra.

5.5 Insa o6ecnevyeHns HaaEeXHOCTU OLEHOK U NPOrHO30B YCTOMYMBOCTU CKIIOHOB MaTeMaTuyeckoe Moae-
NMpoBaHne cnegyetT BbINONHATL C UCNONb3OBaHMEM pPa3fiIM4HbIX METOAO0B pacyeTa U MOABJ‘IBVI rpyHTA.

5.6 Mo pesynsratam M3bICKAHWA AOM¥HbI ObiTb BbINOMHEHLI PAVOHMPOBaHME (30HUPOBAHWUE) TEPPUTO-
puKn No crteneHu onacHOCTU CKINOHOBbLIX NPOLIECCOB, a TakKe NPOrHo3npoBaHne BO3MOXXHbIX HEraTUBHbIX MO-
CneacTBuii 06BanbHbIX M OMON3HEBbLIX CMELLEHUI — 3aTOMNMNEHNe TEPPUTOPUIA NPU BO3HUKHOBEHUM OBBarbHO-
OMON3HEBBIX 3anpya, 00pasoBaHUEe yaapHOW BOMHbI NPK GbICTPOM CMELLEHUU 00BaNbHO-0MON3HEBLIX MAcC B
BOAOEMbI, 3arpsi3HeHne NoA3eMHbIX U NOBEPXHOCTHbIX BOA, MHOrAa — atMocdepsl (Mpu paspyLUeHun onons-
HAMM nnu o6Banamn SKOMOrMYECKN ONacHbIX OGLEKTOB).

5.7 OononHutenbHble TpeboBaHNA K 06bEMY U COCTaBY MHXXEHEPHO-reoNnorM4eckux U3biCkaHuin B pan-
OHax pacnpoCTPaHEHUsi KapCTOB, MHOFONETHEMEPS3IbLIX FPYHTOB, CEMCMUYECKN ONACHbLIX panoHax, panoHax
pacnpocTpaHeHuss cneumdU4ecknx rpyHToB, Ha nogpabarbiBaeMbix TEPPUTOPUSX NPUBEAEHDI B [6].
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6 MpoTnBOONON3HEBLIE COOPYXKEHUA U MEepPONPUATUA

6.1 OGwue NnonoxeHUsa n MeToabl pacuerta

6.1.1 MpoexkTupoBaHue NPOTMBOONON3HEBOM 3aLLUTHLI AOMDKHO NpegycMmaTpuBaTth, Kak NpaBuno, peanu-
3aUMI0 KOMNMEKCa MHXEHEPHBIX MEPONPUSITUN, OCHOBHbIE BUAbI KOTOPbLIX NpuBeaeHbl B 4.10.

6.1.2 TpeboBaHUA K NPOEKTUPOBAHMIO MPOTUBOOMNON3HEBbLIX U NPOTUBOOGBANBLHLIX COOPYXEHUA U UX
KOHCTPYKLMI NO MeToAY NpefernbHbIX COCTOSHMIA ABYX rpynn npuseaeHsl B CIM 116.13330, [13].

6.1.3 B 06wwem cnyyae npoekTUpOBaHME NPOTUBOOMON3HEBBLIX COOPYXXEHMIA BKNIOYAET peLleHne cneay-
IOLLMX B3aUMOCBA3AHHBIX 3afay:

- aHanu3, B TOM Yuce ¢ NpMMeHeHMEM COOTBETCTBYIOLLIUX PACYETOB, YCTOMYMBOCTU NPUPOAHOTO M Npo-
eKTUpyemMoro nNpouns CKIIoHa C YYETOM PaCHONOXEHUS HA HEM OCHOBHbBIX 3aLLMLLAEMbIX OObEKTOB;

- BbIOOp TUNA, PACNONOXEHUS1 U OCHOBHbLIX MAPAMETPOB NMPOTMBOOMONI3HEBLIX COOPYXEHUIN U Meponpu-
ATUI (BOAONOHMXKEHNE, 3aKPENneHue rpyHToB U T. 4.);

- onpeaeneHne BHELIHUX HArpy30K Ha COOPYXXEHUE U €r0 KOHCTPYKTUBHBIE STIEMEHTI;

- pacyeT coopyxeHusl B Lensax onpeaeneHus yCunui B 3neMeHTax KOHCTPYKLUMK;

- KOHCTpyMpOBaHWE COOPYXKEHUS U €r0 SNIEMEHTOB Ha OCHOBE pacyeToB MO NepBOM M BTOPON rpynnam
npeaenbHbIX COCTOAHUMN;

- pacyeTbl o6Ler 1 MEeCTHOW YCTOWYMBOCTM CKMOHA C YYETOM 3anpOEeKTUPOBAHHLIX NPOTUMBOOMNON3HE-
BbIX COOPYXXEHUW U MEpPONPUSATUI, NPU HEOOXOAMMOCTU — YTOUHEHUE M KOPPEKTUPOBKA NMPUHSATLIX PELUEHUNA.

6.1.4 PacyeTHas mogenb AOMKHA ObiTb MakCUMAanbHO NPOCTOW U COAEpXaTb TONbKO CYLLECTBEHHbIE
anemeHTbl. CrneayeT n3beratb NoApPoOHOro MoAenMPOBaHUSA MUKpOpenbeda MOBEPXHOCTU 3eMIU, MENKUX
reoriorMYecknx SNEMEHTOB NN aHTPONOTreHHbIX 00pa3oBaHUIA.

6.1.5 Mpu pacyeTe CABMIOBOI NPOYHOCTYU MMUHUCTOTO FPYHTA 00PaTHONM 3aCbiNku NOANOPHOIO COOPYXKe-
HWUS AOMYCKAETCA MCMOMb30BaTb NMOHMXKAIOLWMI KOADULMEHT K BENMUMHE YAETNBHOIO CLUEMNMEHUS UK UCTIOSb-
30BaTb XapakTEPUCTUKK, NOSyYEHHbIE NO CxeMe «nnawka no nnawukey no MOCT 12248.

6.1.6 Konn4yectBo pacyeTHbIX CLeHapueB AO0MKHO ObITb MUHUMU3UPOBaAHO. BMecTe ¢ Tem pacyeThbl AOMmK-
Hbl YYMTbIBaTb BCE HauxygLumMe CLeHapuu (COYeTaHus Harpy3ok, reoMeTpMYecKknx U (PU3NKO-MEXAHNYECKNX
YCIOBMUIA) KaK Ha aTane CTPOMTENbLCTBA, TAK U HA 3Tane 3KCnsyaTauuyu B HOPMarbHbIX U 0CODbIX YCIOBUSIX.

6.1.7 Pac4yeT OCHOBHbIX NapameTpoB NPOTUBOOMNOSN3HEBOIO COOPY>XEHUA CrneayeT BECTU C y4eTOM artarn-
HOCTU npou3BoacTBa paboT. Mpu aTomM 06A3aTENbHOMY PaCCMOTPEHUIO NOANEXAT 3Tanbl CPe3KU OCHOBaHUS
[10 OTMETOK YCTPOWCTBA O4YEPEAHOro sipyca aHKepoB (MPM MX HANMMYUK) U MAKCUMANbHOW NOAPE3KU C YyHETOM
YCTPOWCTBA BPEMEHHON TpaHLUeW Ans 0TBOAA BOAbI UMM nepeyrnyobneHus BoleMkn He 6onee yem Ha 0,5 m.

6.1.8 B cnyyae ecnv NoANOPHOE COOPY>KEHUE BO3BOAUTCS B HEMOCPEACTBEHHOW GNM30CTU OT Apyroro
COOPYXXEHUS, CreayeT pacCMOTPEThL B3aWMHOE BMMSIHUE COOPYXXEHUW HAa UX YCTOMYUBOCTb. TaKylO OLIEHKY
criefyeT, kKak NpaBuIo, BbIMOMNHATL C YYETOM 3TANMHOCTU CTPOMTENLCTBA 000UX COOPYKEHUIA. [pn HEBO3MOX-
HOCTM y4eTa STanHOCTU CTPOUTENbLCTBA J0MNYCKAETCSl MPOBECTU COOTBETCTBYIOLLEE 00bLEAUHEHNE COOPYXKe-
HUIM C NpeacCTaBneHMeM KOMNIEKCa B BUAE €QUHOTO COOPYXXEHUSl, COCTOALLEro No MEHbLEN Mepe u3 AByX
OTAENbHbIX KOHCTPYKLWA.

6.1.9 lMpwu onpeaeneHnn ONON3HEBOr0 AABMEHUSA HA MOAMOPHOE COOPYXXEHWE B paMKax Teopuu npe-
[EenbHOTO PAaBHOBECUS BENUYMHA ONON3HEBOro AaBNEHUs HA COOPYXeHne P onpeaensaeTca pasHoCTbIO yaep-
XKUBAKOLWMX U CABUraloLLMX cuin (MOMEHTOB), AEMCTBYIOLLUMX HA COOPY>XEHUE:

P=P,—P,, 6.1)

rae  P;— NaBneHue Co CTOPOHbI BEPXOBOIO CKIIOHA;
P, — 0TNOp rpyHTa HIKE COOPYXXEHMS MO CKITOHY.

Mpu onpeaeneHny OMNOM3HEBOro AaBneHWs1 Ha MOAMOPHOE COOPY>XEHWE YMCIIEHHbIMU METOAAMKN Crie-
AYeT yYnTbIBaTb XECTKOCTb Kak CaMOro COOPYXXEHUs1, TaK U ero 3aJlenkn B OCHOBAHWE, a Takke KOHTaKTHoe
B3aMMOAEWCTBUE TPYHTA C COOPYXEHUEM U OCHOBAHMEM. [pU 3TOM BENUYMHY OMOM3HEBOrO AaBMEHUs [0-
MyCcKaeTca NPUMHUMATh Kak PasHOCTb PE3ynbTUPYIOLLMX COOTBETCTBYIOLLMX 3MIOP HANPSXKEHUW A0 U nocne co-
opyxxeHua [10], [13].

6.1.10 BenuuuHbl npeaernbHO AONYCTUMbIX Aedopmauuii NPOTMBOONON3HEBLIX COOPYXEHUI crneayer
yCTaHaBnMBarb C y4€TOM MpeaernbHO 40nyCTUMbIX AedopmMaLimii CaMmX COOPYXXEHUIN UHXXEHEPHON 3aLLmThl, a
TaKkke 3ayLLaeMbiX 0OLEKTOB, PACNONOXKEHHbIX B 30HE BIUSIHUSI TPOEKTUPYEMOTO NMOAMOPHOTO COOPYXEHUS.

6
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PacueT no gecbopmaumsam cneayer BbIMOMHATL KAk HA OCHOBHOE, Tak U Ha 0CO00e COMETAHME Harpy3ok.
MpoBepka LWHUPUHBI PACKPBLITUSI TPELLMH NpKU 0COBOM CoveTaHum Harpy3ok He Tpebyercs.

Mpu NOBLIX COYETAHMAX HArPY30K HE CrieayeT AOMycKaTb PAaCYETHbIE FOPU30OHTamNbHbIE NepeMeLLeHns
noanopHoro coopyxeHusi 6onee 1/100 ero BLICOTbI (M3MEPEHHON OT BEPXa NOAMOPHOr0 COOPYXEHUA A0 OT-
METKM 3KCKaBaLWm C y4ETOM BPEMEHHON NOAPE3KU UNK Criy4anHoro nepesarnybnenus go 0,5 M), Ho He Gonee
10 cm. Mpu HeO0BX0AMMOCTH NPEBLILLEHUS YKA3aHHbIX 3HAYEHWI B pacyeTe crieayeT yuuTbiBaTb BOSMOXHOCTb
0bpazoBaHusi 3aKONOB B 30HE NPU3Mbl 0OPYLLEHNSA, AONONHUTENbLHYIO BEPTUKANBHYIO COCTABIAIOLLYIO aKTUB-
HOro AaBneHus u T. n.

6.1.11 OueHka yCTONYMBOCTU CYLLECTBYIOLLEro M NPOEKTUPYEMOro CKIOHA AOMKHa BKMOYaTh:
c6Op MCXOAHBIX AAHHBIX;

BbIOOP pacYETHbIX CTBOPOB;

- COCTaBrneHue PacHETHON CXeMbl;

- BbIOOp MeToja pacyeTra B COOTBETCTBUM G 3adMKCUMPOBaHHbIM (MpeanonaraembiM) MEXaHU3MOM
OMON3HS, MPUPOAHBIMU U TEXHOTEHHbLIMU YCIOBUAMU;

- BbIMOMIHEHME W aHaNU3 Pe3ynLTaToB PACHETOB YCTONYMBOCTY;

- onpeaeneHne U NOCTPOEHUE 3MIOP OMNOM3HEBOro AABMEHUS;

- pekomeHaauuy No MeponpUATUAM UHXEHEPHON 3aLUUThbI.

6.1.12 PacyeTbl BbINOMHAOTCS C YYETOM BCEX PeasibHO BO3MOXHbIX HEONaronpusaTHbIX PakTopoB U U3-
MEHEHUI UHXXEHEPHO-reonornyeckoi 06CcTaHoBKK:

- U3MeHeHus penbeda B NpoLECCe 0CBOEHUA (PEOopraHn3aunm) CKIoHa;

- U3MEHEHUs rmaporeonornyecknx ycriosui (NOBEPXHOCTHOIO U NOA3EMHOIO CTOKA);

- U3MEHEHWS NPOYHOCTHBIX U AedOPMALMOHHbIX XapaKTEPUCTUK IPYHTOB;

- U3MEHEHUSA 1 NOABIMEHUS JONOMHUTENbHbLIX BHELWHUX HArpy30K U BO3AEWCTBUI;

- aKTMBM3aUMU U Pa3BUTUSA ONACHBIX MHXEHEPHO-Fe0NOrMYECKUX NPoLIeCCoB (3P03nn U OMON3HEN);

- pa3sBWUTUS 30H BbIBETPUBAHMUSA FOPHLIX NOPOA;

- aKkTMBM3aUMUN CENCMUYECKUX BO3AEIUCTBUN U Ap.

6.1.13 PacueTbl 06Lei 1 MECTHOW YCTOWYUBOCTU CKNOHOB BbIMNOMHSAOTCS HA OCHOBE UCXOAHBIX AaHHbIX,
KOTOpPbIE BKIIOYAIOT:

- Tonorpaduyeckuil NNaH 3awmLaemMoro y4acrka B macwurabe 1:200 — 1:1000;

- XapaKkTepHble WHXEHEepPHO-reonornyeckme paspesbl 3alMLaeMoro y4yacrtka, OoTpaxalowme Makcu-
MarnbHO JOCTOBEPHbIE 0CODEHHOCTM re0NOrMyeckoro CTPOEHUS CKIIOHa;

- NONIOXXEHMUE CYLLECTBYIOLMX U NPOEKTUPYEMbIX 34aHUIA, COOPY>KEHUIN, aBTOMOBUIIbHBIX AOPOr U pa3-
TIMYHBIX NPOE3A0B, a TaKxke NMobbIX APYrMX 06bLEKTOB, CO3AAIOLUMX AONONHUTENbHYIO HArpy3Ky Ha CKMOH;

- BEMNYMHbI CTATUYECKUX U AUHAMNYECKUX TEXHOTEHHbIX Harpy3oK OT CYLLIECTBYIOLLMX U NPOEKTUPYEMbIX
Ha CKNoHe 00bEeKTOB;

- NONOXEHME U NapaMeTpbl CYLLECTBYIOLLUX YAEPKUBAIOLLIUX COOPY>XXEHUN (NOAMOPHLIX, NOANOPHO-NNa-
HUPOBOYHBIX CTEH, CBAWHbIX, CBANHO-aHKEPHLIX U aHKEPHBIX YAEPHMBAIOLLUMX COOPYXKEHWIA);

- rmaporeonornvyeckue yCnoBUs y4acTka MHXEHEPHOM 3aLUuThbl (AaHHbIE 00 YPOBHSIX IPYHTOBLIX BOA UMK
NbE30METPUYECKNX YPOBHAX HANOPHbIX NOA3EMHbIX BOJ M BOAOBMELLAIOLLIMX NMOPOAAX);

- CYLLECTBYIOLLUE M NPOTrHO3UpyeMble 00racTu pacnpoCTPaHEHUS ONACHBLIX UHXKEHE PHO-Te0NMOrMYeCcKnX
NPOLECCOB: TUMbI ONON3HEN NO MEXAHU3MY OMONM3HEBOIO NMPOLIECCA, TPAHULIbI OMONI3HEBLIX TEN B MIAHE U NO
rny6GuHe; NonoXeHWe B MacCUBE CKIOHA MOBEPXHOCTEN ocnabneHus: TPeLMH pasnMyHoro NpoUCXOXaEHUs,
CTapbIX U CBEXUX NOBEPXHOCTEN OMNON3HEBLIX CMELLEHWIA, KOHTAKTOB CMOEB, NPOCMNOEB U 30H MANOMPO4HbIX
nopoa, 30H TEKTOHUYECKOro APOONEeHUs; NONoKeHUe NPOMOUH, obnacTei NMOCKOCTHOI 9po3uK (pasMmbiBa U
CMbIBa rPYHTOB); rMyOWHbI 30H BLIBETPUBAHUSI TOPHbLIX MOPOA;

- pacyeTHble BENUYUHbI NPOYHOCTHLIX U AehOPMALIMOHHBLIX CBOWCTB NOPOA HEHAPYLLEHHOW CTPYKTYPbI,
a TaKke nNo NOBEPXHOCTAM U 30HaM ocnabneHus (CMeLLeHUs) C y4eTOM OXXMAaeMbIX U3MEHEHUI STUX NOKa3a-
Ternew No Ce30HHLIM NEPUOAam U 38 MHOTONIETHUN CPOK;

- PaCYETHYIO BENMUUYMHY CENCMUYHOCTYU 3aLLMLLIAEMOTO CKITOHA;

- KNnacchbl KANUTaANbLHOCTU U KAaTeropum 3aLuMLIaeMbiX 30aHUIA U COOPYXKEHUI.

6.1.14 PacuyeTHble CTBOPbI BbIOUPAIOT B COOTBETCTBUU C IMABHbLIM HANPABJIEHUEM ABWKEHUSA CYLLECTBY-
IOLLEro MNW NPOrHO3UPYEMOro OMON3HS, KaK MPaBuIio, B HanpaeneHuM HaunbonbLUel KPYTU3HbI NAAEeHUA Mo-
BEPXHOCTU CKMOHa. KOonmuecTBo pacyeTHbIX pa3pe3oB 3aBUCUT OT pa3MepoB (LUMPUHBI) OMOM3HEBOro y4yacT-
Ka, a TaKkxe OT OAHOPOAHOCTU UHXEHEPHO-TEe0NorM4eckux, Tonorpaduyeckmx, rmaporeosiorMyeckux u Apyrux
ycnosui hopmMUpoBaHMSA OMON3HA. Ha kaXaom ononsHe Ha3Ha4aeTcs He MeHee OAHOro pacvyeTHOro CTBopa,
NPUYPOYEHHOTO K OCK OMON3HA. Ha KpynHbIX OMON3HEBbIX y4aCcTKaxX CrieqyeT paccMaTpuBarb PAcYETHbIE CTBO-
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pbl N0 HECKOSbKMM HanpasneHusiM, C y4ETOM BOSMOXHOCTM U3MEHEHUS YCIIOBUI YCTOMYMBOCTU B pedynkrare
CTPOUTENLCTBA U CTAAUN Pa3BUTUS.

B CroXxxHbIX MHXXEHEPHO-Te0NIorMYeCcKMX YCNOBUAX NPU BLICOKOW CTEMEHN UX U3YYEHHOCTU U NMPOEKTUPO-
BaHWM COOPY>KEHUI MHXKEHEPHOW 3aLuTbl Hambonee OTBETCTBEHHbIX 0OLEKTOB CNEAYET BbIMOMHSATL PACYEThI
YCTOWYMBOCTN B TPEXMEPHON MOCTAHOBKE C MCNOMb30BAHUEM NPOUIIbHBIX MPOrPAMMHbBIX KOMIIEKCOB AJIS
SBM.

6.1.15 Pacuet o0Luen u MECTHON YCTOWYMBOCTU NPUPOAHOIO CKIOHA U NPOEKTUPYEMOrO OTKOCca B 3a-
BMCMMOCTM OT TUMA OMOM3HEBOIO Npouecca, 0COGEHHOCTEN UHKEHEPHO-TEONOTMYECKUX YCHOBUI U APYIUX
haKTopoB A0MYyCKAETCH BbINOSIHATH C UCMOMNb30BAHMEM PA3fNIUYHbLIX PACUYETHBIX CXEM U METOAMK, OCHOBAHHbIX
Ha Teopuu npeaenbLHOro paBsHOBECUSA, METOAA KOHeYHbIX anemeHToB (MK3) ¢ ucnonb3oBaHuem ynpyronna-
CTMYECKUX MoAernel rpyHTa unm ux KomeuHaumu.

Mpu HEN3BECTHOM NMOBEPXHOCTU CKOMBXEHUA ONON3HEBOr0 MACCUBA METOZ pacyeTa AoMmkeH obecneyu-
BaTb €€ HaxXOXAeHue (MNu NPOrHo3Mpyemyilo CUCTEMY NOBEPXHOCTEN CKOMNbXEHUS) B COOTBETCTBUU C MUHU-
MarnbHbLIMU 3Ha4YEeHUAMU KO3 ULMeHTa 3anaca yCTOWYMBOCTH.

6.1.16 [ina coopyxeHuii knaccos 0TBETCTBEHHOCTU KC-3 n KC-2 1 rpyHTOBBIX YCNOBUIA KAaTEropun CrioX-
HocTw Il (CIM47.13330) pacyeTbl yCTOMYUBOCTU CREAYET BLINOSHATL HE MEHEE YEM ABYMS Pa3fnUYHbIMU METO-
Aamu. B kayectBe 0683aTenbHOrO, HapsAay ¢ METoAaMu KPYrnOUMAUHAPUYECKUX NOBEPXHOCTEN CKOMbXEHUS
UNn pasnuuHbIX MoAMduKkaLuin MeTtoga OTCEKOB, B COCTaB PACYETOB AOIMKEH ObiTh BKIIOYEH METOA, CHUKEHUS
NPOYHOCTHBIX XapaKTEePUCTUK, peanu3yeMblil B pamkax Teopum npeaernbHOro paBHOBECUS UINU C UCMONb30Ba-
Huem MK ¢ ynpyronnacruyeckon mogensio rpyHra.

6.1.17 Ecnu pac4eTbl YCTOMYUBOCTU NO NPOYHOCTHLIM XapaKTepPUCTUKAM M3 OTYETa MHXKEHEPHO-Teono-
rMYeCcKMX M3bICKaHUI He NOATBEPXKAAIOT HAbNoAaeMyI0 CUTYaLMIO, TO AN COOPYXXEHUIi KIacCoOB OTBETCTBEH-
HocTn KC-1 n KC-2 (TOCT 27751) aonyckaerca yTOMHEHUE NMPOYHOCTHLIX XapaKTePUCTUK TPYHTOB METOA0M
«oBbpaTHbIX pac4eToBy. Ana coopyxeHui knacca KC-3 HeoBxoaMMO BbINONMHEHUE AONONHUTENBHBLIX MHXEHEep-
HO-reonorn4eCkuX U3bICKaHuM.

6.2 NMpoTuBoonNon3HeBbLIE MEPONPUATUA

6.2.1 ameHeHue penbeda cknoHa

6.2.1.1 MameHeHue penbedpa cknoHa cnegyet npeaycMaTpuBaTh AN NOBLILLEHUA €70 YCTOMYUBOCTH 3a
CYET YMEHbLLEHUA CABUTaloLLMX CUN NyTeM pasrpy3ku BepxHen (akTUBHOMN) YacTU ONON3HS.

6.2.1.2 dopMupoBaHue NPOEKTHOrO NPOMUNS CKNOHA CReayeT BbINOMHATL NYTEM YNONOMKEHUA UMK TEP-
pacupoBaHus C NOMHOW UM YaCTUYHOW CPE3KOM, 3aMEHOMN ONON3HEBBIX FPYHTOB, C BbIBO3OM UMM NepeMeLLe-
HWEM UX K OCHOBaHUIO CKSIOHOB Af1sl YCTPOMCTBA KOHTPOAHKETOB (YNOPHbLIX NPU3M) (PUCYHOK 6.1).

=\

ka'yﬁ H
B

\\\\\
H

N B
N

1 — NOBEPXHOCTb UCXOLHOTO CKIOHA; 2 — NOBEPXHOCTb TEPPACUPOBAHHOIO CKIOHA; 3 — KOHTPGaHKeT, 4 — ONON3HEBOI MaccuB;
5 — BepoATHasA NOBEPXHOCTb CKOMBXEHNA ONOSI3HEBOTO MaccuBa
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PucyHok 6.1 — dopmupoBaHue yCTONYMBOIO Npodunsa CKNoHa
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6.2.1.3 NameHeHue penbeda CkoHa, Kak Npasuno, cnegyet npeaycMarpuearb NpyU OTCYTCTBUU CTECHSA-
IOLLMX YCNOBUI, NPEUMYLLECTBEHHO NPU AUCNEPCHLIX MOPOAAX, pexe — npu nonyckanbHbix. B panonax pac-
NPOCTPaAHEHUSI MHOTONIETHEMEP3IbIX FPYHTOB M3MeHeHue penbeda AONYyCKaeTCsl TONbKO Npu 060CHOBaHUM
TENnoTeXHMYECKMMMN pacyeTamu.

6.2.1.4 Cpe3Ky OnonsHeBbIX MAaCCMBOB M 3aMeHy ONOM3HEBLIX MPYHTOB CrieAyeT npegycmaTpusarb Ans
CHWKEHUS HArpy30K Ha yAEPXMBAIOLLME COOPYKEHUA, a TaKoKe B CNy4asix, korga obecneyeHme ux ycTonunBo-
CTH 0Ka3bIBaeTCH HEAMMPEKTUBHBLIM UM IKOHOMUYECKU HeuenecoobpasHbiM. Cpesky ONON3HEBbLIX MAaCCUBOB
cneayet npeaycMaTpuBarh rnaBHLIM 06pa3oM B BEpXHEN U CpeaHen YacTu cknoHa. Cpeska u 3aMeHa onons-
HEBbLIX FPYHTOB B HMXKHEN YacTu AONYCKAKOTCS NPU HAaNUYMKU NPeaBapUTENbHO BO3BEAEHHbIX YAEMKUBAIOLLMX
coopyxeHuii. MNpu He3HauuTenbHbIX 06bemax 3eMnsAHbIX paboT PeKOMEHAYETCA NpeaycMarpuBarh MOSHYI0
CpesKy ONOJI3HEBbLIX MAaCCUBOB.

6.2.1.5 lNpu 3ameHe ONON3HEBbIX FPYHTOB UX CONPSHXKEHME HA Y4aCTKe NPUMbIKAHUA K YCTOWYMBLIM KO-
PEHHBbIM rPyHTaMm cneayer NPoeKkTUPoBaTh B Buae HebOnNbLUMX YCTYNOB C HAKMOHHbLIMM MITOCKOCTAMM.

6.2.1.6 HasHayeHue pauuoHanbHOro NPOEKTHOro NPOdUNA CNeayeT BbINOMHATL C YYETOM pacnosioxe-
HUS XapaKTEPHbIX YYACTKOB ONOJSI3HEBOrO CKIMOHA (30H BbINOPA, 3aKOSI0B, TPELUMH U APYIMX NPU3HAKOB Yne-
HEHUA ONOSM3HSA, BEPXHEN U HUXKHEW OTMETOK CTEHOK U CTYNEHEN CPbiBa U Np.), @ TAKKE KPYTU3HbI YCTOWUMUBbIX
€CTECTBEHHBIX CKITOHOB, UMEIOLLIMX aHANOrMYHbLIE reonorudyeckne u ruaporeonoruyeckue ycnosus. Ha yvacr-
Kax pa3BUTMS1 KOHCEKBEHTHbLIX ONON3HEN NPU NONYCKanbHbLIX NOPOAAX YNOJOXEHUE CrieqyeT NpoeKkTupoBaTh ¢
YUYETOM NaAEHUSA OCHOBHOMN BbIPAXXEHHOW CMCTEMbI MOBEPXHOCTEN 0cnabneHus (TPeLwmH, ConcToCTH).

6.2.1.7 MpoekTHbIN NPOothunb CKNOHA cneayeT HasHavaTb HA OCHOBAHWUM Pac4ETOB OOLLEN M NOKanb-
HOW YCTOWYMUBOCTM MO HECKOSNbKUM XapakTepHbIM NPOUNAM NO PPOHTY OMON3HS B COOTBETCTBUM C YKa3aHU-
amm 6.1,

6.2.1.8 BbiCOokMe OTKOCbI crneayer NpoeKTUpPOBaTb MHOMOAPYCHbIMU C YCTPOMCTBOM MPOMEXYTOUHbIX
6epm unu Teppac ¢ warom no Bbicote He 6onee 15 M. LLUMPUHY M NONOXEHUE NPOMEXYTOYHbIX BEpM unu
Teppac criegyeT HasHa4yaTb C y4eToM ycnosuin obecneyeHus obLient 1 MEeCTHOW YCTOWYMBOCTU CKIOHa, Mu-
APOreonormyecknx N MHXEHEPHO-reonorniyeckux yCnoeuin, TpebosaHui K pasMeLLIEHNIO Ha HUX COOPYXXEeHWI
u obopyaoBaHUA, opraHusaumu paboT npu CTpouTEenbCTBE UM 3KkcnnayaTtauun. Kak npaesuno, wupuHy 6epm u
Teppac Ha OTKoCax CrieayeT HasHavyaTb He MeHee 3 M.

6.2.1.9 bepmbl 1 Teppackl cnegyeTr NPOEKTUPOBATb HA KOHTAKTax NacTtoB rPyHTOB, @ NPU HANU4YuMKn Ha
CKIMOHEe BOAOHOCHbLIX FOPU3OHTOB — Ha OTMETKe KpoBnu Bogoynopa. MnaHuposky Gepm u Teppac cneayet
NPOEKTUPOBATbL C y4eTOM TpeboBaHuMI K OpraHM3auumM BOAOOTBEAEHUsSI B COOTBETCTBUM C yKasaHusimu 6.2.2.

6.2.2 PerynupoBaHmne CTOKa NOBEPXHOCTHbIX BOA

6.2.2.1 PerynupoBaHue CTOKa NOBEPXHOCTHLIX BOA CrieAyeT NpeaycMarpuBaTthb Ansi NOBbILLEHUS YCTOM-
YMBOCTU CKMOHOB 3@ CYET NMPeaynpexaeHus Ux 3poaupyIoLLIEro BO3IEMCTBMS HA NOBEPXHOCTb CKIOHA, UC-
KIIOYEHUS UX aKKyMynsiLuu B MOHWKEHUAX penbeda u npeaoTeBpaLlleHnss ux UHAUNLTpaUuM B ONOM3HEBLIE
CKIMOHbI.

6.2.2.2 PerynupoBaHue CTOKa NOBEPXHOCTHLIX BOA, CriefyeT OCyLUEeCTBNATbL NyTEM Nepexsara CToka no-
BEPXHOCTHbIX BOA C BbILLEPACNONOXEHHbIX NPUMEraloLLMX TEPPUTOPUIA, a Taloke nyTeM cOopa U OpraHW3oBaH-
HOr0 OTBEAEHUSA NOBEPXHOCTHOIO CTOKA HENnoCcpeACTBEHHO HA OMON3HEBOM yyactke. B npegenax ononaHe-
BOrO yyacrka cneayer npegycMarpuBarb Haubornee COBEpPLUEHHYI0 CUCTEMY BOAOOTBOAHBLIX YCTPOWCTB ANA
c6opa n oTBeZieHUs1 CTOKa 3a npeferbl ONoN3HEeBOro yyacrka. Mpu CoOXpaHEeHUM Ha y4acTKe CYLLECTBYHIOLLUMX
BOJOTOKOB CreAyeT NpeaycMaTpuBaTh PACUMCTKY U YKPENNEeHne ux pycern.

6.2.2.3 PerynupoBaHue CTOKa NOBEPXHOCTHLIX BOJ NPEAYCMATPUBAET OPraHU3aLuIo BEPTUKANbHON Nna-
HUPOBKKN, obecneynBaloLLeli OpraHU30BaHHbIN CBOOOAHDBIN CTOK, COBMECTHO C YCTPOWCTBOM CUCTEMbI BOAO-
COOPHBLIX U BOAOOTBOAHBIX COOPY>KEHUM.

6.2.2.4 OpraHu3auuio BepTUKanbHON MMaHWpoOBKKU, oBecneunBaloLiel OpraHM30BaHHbIN CBOGOAHDIN
CTOK, cneayeT OCYLUECTBIATb MyTEM BbIPABHUMBAHMS NOBEPXHOCTEN CKIOHOB, 6epm u Teppac, npu Heobxoau-
MOCTU — C NMpUaH1eM NPOAOIbHbLIX U MONEPEYHbIX YKIIOHOB, TaKMM 00pa3om, uToObl n3bexarb BO3HUKHOBE-
HUAA GECCTOYHBIX YYaCTKOB.
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1 — HaropHas kaHaBa, 2 — rpaHuLa onosiaHs; 3 — 3acTou Boabl; 4 — MarucTpanbHas kaHaea; 5 — kaHaBa-ocylumTernb

PucyHok 6.2 — Mpumepbl opraHuaaym BOA0OTBEAEHUS HA ONON3HEBbIX yYacTkax No cxeme «enovkar (a)
1 Mo cxeme «peLuetka» (6)

6.2.2.5 MNpoaonbHbIit YKNOoH 6epm U Teppac crneayert, kak NpaBuIio, HasHayaTb No TpebyemMoMy YKIoHy
BOZOOTBOAHLIX NOTKOB, 06bIMHO B npeaenax 0,003—0,005. MonepeyHsblit ykrnoH 6epm u Teppac crneayet Ha-
3HavaTb K BO4OOTBOAHLIM NoTkam B npeaenax 0,01—0,05.

6.2.2.6 MpoaonbHbie U nonepevHble YKNOHb aBTOMOGUMbLHBLIX A0pOr, NOLAA0K U UHLIX COOPYXKEHMIl
cnepyeT HasHayaTb B COOTBETCTBUM C TPEOOBAHUAMM K UX MPOEKTUPOBAHMIO.

6.2.2.7 Cuctembl BogocHOpHbIX U BOAOOTBOAHBLIX COOPYXXEHUIN CriefyeT NpoeKTUpoBaTh B COOTBETCTBUM
c TpeboBaHusmun CIM 32.13330, CM 116.13330.

6.2.2.8 CyulecTByloLMe Ha y4acTke BOJOTOKU crieayeT No BO3MOXHOCTU COXpPpaHATb U, Npu Heobxoaumo-
CTK, NpefycMaTpuBaTtb pacHUCTKy, yrnyoneHue n ykpenneHue ux pycen.

6.2.2.9 Kak npaBuno, nponyck ctoka MoBepXHOCTHbIX BOA C NpuneraioLux Tepputopun cneayet npe-
aycmartpusatb B 06xoz onon3HeBoro ckroHa. COpoc cToka NOBEPXHOCTHLIX BOA C NpUreraiowmx Tepputopuin
Ha OMOon3HeBble CKITOHLI He 0MyCKaeTcs.

6.2.2.10 MepexBar cToKka NOBEPXHOCTHLIX BOA C NpuUNeraoLux Tepputopuin cneayert, Kak npasuno, npe-
JycmaTpuBaThk HaropHbIMU KaHaBaMm, OCTaToOMHO yAaneHHbIMU OT BepXHeil rpaHuLbl ononaHs. TpaccupoBky
HaropHbIX KaHaB creayeT BbINOMHATL B BUAE NNaBHbIX KpUBLIX, 6€3 pe3kux U3nomMoB U NOBOPOTOB UMW B BUAE
NpsiMbIX Takum o6pasom, YTOObl ONON3HEBOMN y4aCTOK Obin OKOHTYPEH No Bcemy nepumMetpy. MNpu nsmeHeHun
HanpaBneHMs Tpacchl HAropHbIX KaHaB B NNaHe CONpsKeHUe y4acTKOB JOIMKHO OCYLLECTBAATLCA NNaBHLIMU
KpuBbIMM pagnycoMm He meHee 10 m U He meHee 20 m Ha yyacTkax, rae B cury b6onbLUMX YKITOHOB npeaycma-
TpMBaeTca YCTPONCTBO Nnepenagos, ObicTpoTokoB. OCHOBHYIO HAaropHylo kKaHaBy Lenecoobpa3Ho NpoeKTupo-
BaTb C 3eMMNSHLIM BanoMm U3 rpyHTa, u3Briekaemoro npu ee paspabotke. lNpn HeobxoanMocTu Ans nepexsata
1 0TBOAA CTOKa C NNOLWaAN MeXay HaropHoi KaHaBoM U rpaHULE OMNon3HA cnejayet npeaycmarpusatb 4o-
NoMHUTENbHbLIE Oorpaxaaiolme kaHasbl. [ITHO 1 HU30BOIN OTKOC HaropHbIX KaHaB PEKOMEHAYeTCA NOKPbiBaTb
BOAOHENPOHMLAEMbLIM UNN Maro BOAONPOHMLIAEMbBIM MaTepuariom, a BepXoBOi OTKOC — YKpenneHnem, ao-
nycKkaloLWwuM BbiXoA rPYHTOBbIX BOJ, B KQHaBbI.

6.2.2.11 Ha KpyTbiX NpoAoNbHbIX YKIIOHaX BOAOCTOKOB criefyeT NpoeKTupoBaTb ObICTPOTOKM — OA4HO-
CTyneH4YaTble, MHOrOCTyneH4YaTbie, ¢ BOA0OOWHLIMU KONOALLAMM UIU APYTUMU racUTENAMU SHEPruu, 4To onpe-
AenseTtcsa YKNOHOM TpaccChl U pacyeTHLIMK pacxojamMu CToka.

6.2.2.12 Ha y4yacrkax pa3BUTUS NOBEPXHOCTHLIX CMIILIBOB W ONMbIBUH MEXY BEPXOBbIM CKSIOHOM U OT-
KPbITbIMW BOAOOTBOAHbLIMW COOPYXXEHUSIMU CriefyeT npefycMaTpuBarh NOSKK LWWPUHON He MeHee 2 M.

6.2.2.13 OTBeaeHUe NOBEPXHOCTHOTO CTOKA HENOCPEACTBEHHO B rpaHULax Oonon3HeBoro yyactka cre-
AyeT ocyLecTBNATbL NYTeM YyCTPONCTBA CUCTEMbl KaHAB-OCYyLUMTENEH U MarncTpasbHbliX KaHae. KaHaBbl-ocy-
wutenu cobupalot Bogy M3 MOHWKEHWI, NepexBaTbiBaloT HebonbLUMe pyybu, KMNIOYW U OTBOAAT UX B Maru-
cTpanbHble KaHaBbl. MarmcTpanbHble KaHaBbl B 3aBUCUMOCTM OT penbeda MeCTHOCTU cneayeT pacnonararb
B LEHTpanbHON 4acTu ONON3HEBOro yyacTka unu y ero rpaHul, (BapuaHTbl opraHu3auum Takoi cuctembl npes-
cTaBNeHbl Ha pUCyHke 6.2).
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6.2.2.14 [Ins o6ecneyeHus nyyLumx ycnosuin NOBEPXHOCTHOIO BOAOOTBEAEHUSI CETb KaHAB-OCYLLUTENEN
cnejyeT NPOeKTUpOBaTh Pa3BETBIEHHON, COrNAacoBaHHON C penbed oM CKITOHA, NPU 3TOM X CeYEHUs crneayet
npeaycMaTpvBaTtb MUHUMArbHbIMU TPpEOyembIMu.

6.2.2.15 MNMonepeyHble CevyeHUn KaHaB-OCYLUMTENEN, KaKk NpaBuno, creayer HasHavyatb U3 KOHCTPYKTUB-
HbIX COOOpaXKeHUIi, NPUHMMAs WUPUHY NO AHY 0,4 M, rmy6uHy o 0,6 m, 3anoxeHue otkocos 1:1,5. Bo usbexa-
HWe NoTepu YCTONYMBOCTU BEPXHUX CNOEB rPyHTa 3arnybnexue kaHas 6onee yeM Ha 0,6 M He pekoMeHayeTCs.

6.2.2.16 Mpu pasmeLLeHun n BbibOpe KOHCTPYKLMIA HAaropHbIX KAaHaB, KaHaB-OCYLUMTENEN, MarucTparb-
HbIX KaHaB, BbIOOPE MX KOHCTPYKUMKU U TUNA YKPENMEeHUs criefyer CTPeMUTbCA K MUHMMU3aLMKN UHUNLTpa-
Uun BOAbI B ONON3HEBON MAcCUB.

6.2.3 PerynupoBaHue CTOKa noA3eMHbIX BOA4

6.2.3.1 PerynupoBaHune CToka NoA3eMHbIX BOA CriefyeT npeaycMarpuBarb AN NOBLILLEHUS YCTONYU-
BOCTW CKMOHOB 3a CHET NpeaynpeXxxaeHus nx apoavPYIOLLEro U pasynpoYHAIOLLEro BO3AENCTBUSA HA FPYHTHI,
CHWXEHNA CONPOTUBNEHUA CABUTY NO NOBEPXHOCTAM CKOMNBXEHUA NPN CMAaYUBAHUM, CHUKEHUSA TMApOCTaTUYE-
CKOro U (hunbTpaLMoOHHOTO AaBNEHUA.

6.2.3.2 PerynupoBaHue CTOoKa NoA3eMHbIX BOA cneayer npegycmarpusars nyremM npeaoTspaLleHus unu
OrpaHNM4YeHns NPUTOKa NOA3EMHbIX BOA, MOCTYNAIOLUMX C NMpUNaraioLwmux y4acTkos (B TOM YMCHE TPELLMHHBIX
BOZ), a TalKke NyTemM HENOCPEACTBEHHOIO OCYLLEHUS ONON3HEBOro CkoHa. CyliecTByloLwme Ha y4yactke op-
Mbl Pa3srpy3ku NOA3EMHbIX BOA crieyeT no BO3MOXHOCTM COXPAHATL C YCTPOMCTBOM KanTa)en u npegycma-
TpuBaTb OPraHN3OBaHHOE OTBEAEHME NX CTOKA.

6.2.3.3 Mpu HeoOGxoaMMOCTU B rpaHuLiax BogocbopHoro GaccerHa cnegyet npeaycmarpuMBaTbh opra-
HN3ALWOHHO-TEXHUYECKUE MEPONPUATUSA MO COKPALLEHUI0 UH(PUNLTPALIMOHHOIO NUTAaHMA NOA3EMHbIX BOA 3a
CYeT NUKBUAALUU CTUXMIAHOIO COpPOCaA XO3SWCTBEHHO-OLITOBLIX BOA NYTEM OpraHUu3auuu LEeHTPanM3oBaHHOTO
BOAOOTBEAEHUS B HACENMEHHbIX MYHKTaX, YCTPAHEHUs1 NPOTEYEK BOAOHECYLUMX UHXKEHEPHbIX CETEW U BOAO-
BMELLAIOLLIMX COOPY>XEHUN, YCTPaAHEHUS BIIUSHUSAA «MOKPbIX» NPOU3BOACTB, PEryNMpoBaHUS NONUBa CENbCKO-
XO3AANCTBEHHbIX U AEKOPATUBHbIX HACAXKAEHUN U Np.

6.2.3.4 MNpu HeoOx0AUMOCTU ANA OCYLUEHUsI ONON3HEBLIX MACCUBOB CNEAyeT NpeaycMaTpuBaTtbh Mepo-
NPUATUS MO UHTEHCUMMKALMM NPOLIECCOB Pa3rpy3ku NOA3EMHbIX BOA 3a CHET NMOHWXeHUs 6a3mnca eCctecTBeH-
HOTO APEHUPOBAHUSA NYTEM PACYMCTKKU W yrnyOneHus pycen BOAOTOKOB M NOHWXKEHUI B penbede B cny4asx,
€Cnu ykasaHHbIe MEPONPUATUA HE NPUBEAYT K aKTMBM3aLum NpoLeccoB abpasnum u MIMHERHON 3p03uK, a Takxke
He yrpoXatoT noTepein yCToOMYMBOCTM CKIOHA.

6.2.3.5 MepexsaT NoA3eMHbIX BOA, NOCTYNAKLWMX C BbILUEPACMNONOXEHHOW YacTu BogocbopHoro 6ac-
celiHa, a TaKkxXe OCyLLUEeHMe ONON3HEBbIX MACCUMBOB CreyeT OCYLLECTBNATL C MPUMEHEHUEM PA3NUYHbIX TUMOB
ApeHaxel (TpaHLLeHbIX, NNacToBbIX, TPYO4aThIX, ranepeiiHbiX, KOHTPAMOPCHbIX, APEHAXKHbIX LUTOMNEH U Ap.)
Unu BOAOMOHU3UTENBHBIX CKBXWH U KONoaueB (B TOM YMCHe CaMOU3NMBAIOLLIMXCA U BOAOMOIMOLLAIOLLMX).

6.2.3.6 TpaHLuenHble ApeHaXu OTKPLITOrO (NOTKM, KaHaBbl, APEHaXHble TPaHLUEN) U 3aKPbLITOrO TUMOB
(TpaHLen, npopesu, 3anonHaemble PUNLTPaLUOHHBIM MaTepuanomM) CneayeT, Kak NpaBumo, NPUMEHSITb B Ka-
YECTBE HAPYXXHbIX APEHAXHBIX YCTPONCTB B BEPXHMX BOAOHOCHbIX TOPU3OHTAX Arsi OCYLUEHUS OMON3HEBOro
Tena, kKak NnpaBuno, B BUAE BPEMEHHOTO MEpONpPUATKHA. [ocne cTtabunmaaunm onon3HeBbIX NOABUXEK BPEMEH-
Hble IPEHaXV NMKBUAUPYIOTCS U 3aMEHAIOTCA NOCTOAHHBIMK. [1PpK NPOEKTUPOBAHUK TPAHLLENHBIX APEHAXE
cnefyeT nNpoBEPsiTb YCTOWYMBOCTb NOACEKAEMOro MaccmBea.

6.2.3.7 nacToBble ApeHaXu cneayet NPUMEHATb ANA NpeaoTBpaLLeHns cypd0o3MOHHOTO BLIHOCA IPYH-
Ta B 30HE BbICA4YMBAHUS NOA3EMHbIX BOJ, B LEMAX MOHWUXEHUS UX YPOBHS B MPUNOBEPXHOCTHON YaCTU CKIOHA,
a Take B cnabonpoHMLUaeMblX FPyHTaX ANs Nepexsara M OTBOAA YTEYEK W3 NOKanbHbIX BOAOBMELLAIOLLMX
HakonuTenemn, XpaHunuLy u eMkocTen. Mnacrosble APeHaXxu crnegyer NPOeKkTUPOBaTh B BUAE (DUNLTPYIOLLEN
nocTenu, COeANHEHHON C APEHAaXHbIM KOMNEKTOPOM (TpaHLeiHbIM unu TpybuarbiM). TONLWMHY APEHAXKHOTO
Cnosl 00bIYHO criegyeT NPUHUMATL He MeHee 150 MM, Ha rpyHTax MArKOMMacTUYHON KOHCUCTEHLMN — HE Me-
Hee 200 Mm.

6.2.3.8 TpyGuaTble U ranepeiHble gpeHau, APEHaXKHbIE LUTONBHU criegyeT NPUMEHNTL ANt AONroBpe-
MEHHOIN 3Kcnyarauun B YCTOWYMBOM 30HE 3a NpefenaMu CMeLLAloLUXCs PYHTOB AN nepexsara NnoToka
MoA3eMHbIX BOA UMW B 30HE CTAOMNM3MPOBABLUEroCA OMON3HA ANA NOALEPXKaHWUS ero B OCYLUEHHOM COCTO-
AHUK. Ona nosbieHnss aPdPEKTUBHOCTM ApEHbI crieayeT, Kak npaBusio, pacnonaratb napansienbHo rapo-
usoruncam ¢ ykrnoHom He meHee 0,003. MmyGuHa 3anoXKeHWUs OnpeaensieTcs YCrioBUSIMU BOAOMOHUMXEHUS,
HO AOMKHa ObITk HE MeHee rnybuHbl NnpoMep3aHus. Ha npsMONUHENHbIX yyacTkax Yepes kaxable 30—50 M,
a TaKKe B MecTax rnepeceveHusl, \3MEHeHUs YKNOoHa U HanpaeneHus, usMeHeHusa aguametpa Tpy6 cneayer
npeaycMaTpuBarb CMOTPOBLIE KONOAL .

1"



CIl 436.1325800.2018

6.2.3.9 TpyObl ANs ApeHaXKHbIX YCTPONCTB creayeT noabupartb ¢ y4eTOM Harpy3sku, arpeCCUBHOCTM FPyH-
TOBbIX BOA, & CEMYEHME — B COOTBETCTBUM C pacCYETHbIMKU pacxogamun. MPYHTOHENPOHULAEMOCTb APEHaXeEN
cneayet obecneunBaTb OAHOCNONHBLIMU UKW MHOTOCAIOMHLIMM OGpPaTHLIMK (PUNETPamMK, BLINOMHAEMbIMU U3
NpPUPOAHbLIX (rpasui, WebeHb, Necok) U (MNK) CUHTETUYECKUX MaTEPUanoB.

6.2.3.10 Ha yyactkax pa3BuTusi KOHCEKBEHTHBLIX OMON3HEN AONYCKAETCA NPOEKTUPOBAHUE KOHTPGOpC-
HbIX ApeHaXkel, COBMELLAIoLWMNX HecyLme U apeHaxkHble PyHKUMK. KoHTpdhopCcHbIe ApeHaxu cneayeT npoek-
TUPOBATb U3 CyXON KAMEHHOW HABPOCKK, CyXOM KNnaaku unu rabuoHOB ¢ 3anofIHEHUEM NYCTOT YUCTbIM KPYNHO-
3€PHUCTBLIM NECKOM, @ TaKkke KOMOUHUPOBAHHBLIMU (C HAPYXXHBIMW CTEHAMMN U3 CyXOW Knaaku unm rabuoHos ¢
3anonHeHnem NeCKoM, rpasuem, LwebHem).

Honyckaercs caMocTosTenbHoe npuMeHeHue WwebHs. B aToM cnyyae Ans NOBbILWEHWS YCTOMYUBOCTM
B BEpXHEeW 4aCTu TaKkoro KoHTpdpopca cneayetr npeaycmaTpuBatb NOAMNOPHYIO CTEHY U3 CYXOW Knagku unu
rabnoHos.

Mpu HE0BXO0AMMOCTM B OCHOBaHMU KOHTP(POPCHLIX APEHaXeN cneayet npeaycmaTpueaTh pa3meLleHue
ApeHaxHbIX TPy ¢ ycrponcTeom o6paTHoro dunerpa. 3arnyoneHue kOHTPGOPCHOrO ApeHaxka cneayer Ha-
3Ha4aTb HWke Hanbonee rnyboKoW NPOrHO3HON MNOBEPXHOCTU CKOMNBXEHUS.

6.2.3.11 BogonoHusutenbHble CKBAXXMHLI U KONOALIbI CNneayeT npeaycMaTpusarth B Cnyyasx, koraa noa-
cTunalowme rpyHTbl BbICOKOI BOAONPOHULAEMOCTU C 6e3HaNnOPHLIMKU FPYHTOBLIMW BOAAMMW PaCcNonaraloTcs
BbiLLEe BOAOoynopa. PasmeLueHne BOAONOHN3NTENbHBLIX CKBAXMH U KONOALEB ONPeaensaeTcsl KOHKPETHLIMKU yC-
NOBUSAMM CTPOUTENBLHON NNOLAAKN U MOXET Peanu3oBbIBaTLCA B BUAE OTAENbHbIX NOKaMNbHBLIX, KOHTYPHbIX
(3aMKHYTbIX) MM AIMHENHbLIX (NPOAONLHLIX UM NONEPEYHBLIX OTHOCUTENBbHO CKNOHA) CUCTEM.

Camoun3nuBailoLMecs CKBaXWUHbI CNeayeT NPUMEHATL AN CHATUA U3OLITOYHOrO AaBNEHUA B HANOPHBLIX
BOZOHOCHbIX rOpU3OHTax. KOHCTPYKLMA CaMOU3NMBAIOLLIMXCA CKBAXKUH aHANOMMYHA KOHCTPYKLMKU BOAOMOHU3U-
TEeIbHbIX CKBAXXWH.

6.2.4 3akpensieHue rpyHToB

6.2.4.1 3akpenneHue rpyHToB cneayet NPUMEHATb B LeNAX NOBbILLEHNA YCTOWYUBOCTU CKMOHOB 3a CHET
peanu3auuu METOA0B TEXHUYECKOIW MENUOPaLN FPYHTOB, CONPOBOXAAIOLLUXCA CYLUECTBEHHLIM U3SMEHEHNEM
NX PU3NKO-MEXaHUYECKUX CBOWCTB.

6.2.4.2 3akpenneHue rpyHToB B LUENAX NOBLILLEHNA YCTOWYUBOCTU CKNOHOB B 3aBUCUMOCTHU OT UHXKEHEP-
HO-reonorm4ecknx ycroBmin He06XoAMMO BbIMOSHATL CREAYIOLLMMUN METOAAMM:

- UHBEKUUOHHbIM — NYTEM HarHETaHUA B PYHT LIEMEHTHbLIX UNKN APYrMX XMMUYEeCKUX pacTBOpPOB Yepes
Norpy>kaemMbl€ MHbEKTOPbI UNU HarHeTaTernbHble CKBAXXMWUHbI (LEMEHTAaLUs,, CMONM3auusi, CUNMKaTu3auus);

- BypocMecuTENbHbIM MEXaHUYECKUM NepeMeLLMBAHUEM TPYHTA C LEMEHTHbLIM PACTBOPOM, LLEMEHTOM,
M3BECTLIO UMW APYITMMU BSOKYLLMMUW B BUAE PacTBOpa UMM B CYXOM COCTOSIHMM B npouecce bypeHus 6e3 us-
BNEYEHUS TPYHTa HA NOBEPXHOCTD;

- CTPYWHbIM — pa3pyLLUEHUEM TPYHTA CTPYEN BbICOKOTO JABIMEHUS B CKBAXMWHE U CMELUUBAHWUEM €r0 C
LEMEHTHbIM PACTBOPOM UM MOMHBLIM 3aMELLEHUEM TPYHTa NMYTEM €r0 BLITECHEHUS Yepe3 YCTbE CKBAXKWHBI;

- TEPMUYECKUM UIIU TEPMOXUMMUYECKUM U INEKTPOXMMUYECKUM CNOCODamMu — 3a CYET CnekaHusa rpyH-
TOB B CKBa)XMHE BbICOKOTEMIMEPATYPHBLIMM ra3aMu, areKTPOHArpeBOM, 3MEKTPOOCMOCOM, 31EKTPOXUMUYECKUM
3aKkpensieHueMm.

6.2.4.3 ®opma u pasMmepbl 3aKpenneHHbIX MaCCMBOB, a TaKkke (PU3NKO-MEXaAHNYECKUE XapaKTEPUCTUKN
3aKpenneHHbIX PYHTOB YCTaHaBMNUBAIOTCA UCXOAA U3 UHXKEHEPHO-TeOnormyeckux U ruaponorn4ecknx ycno-
BWI MIOLLAAKMA, MPUHATOTO CMOcoba u TexHonorum paboTt no 3akpenneHuto, nabopaTopHbLIX N NONEBbIX ONbIT-
HO-NPOM3BOACTBEHHbIX PAbOT, a Talkke Pe3ynsTaroB PacyeTHOr0 0O0CHOBAHUA.

6.2.4.4 B 3aBMCMMOCTM OT KOHKPETHbLIX YCMNOBUIA 3aKpensieHMe NpoBOAUTCH BO BCEM MACCUBE OMON3He-
BOIO TENa; NPU HaNM4MK BbIPAXKEHHOTO Craboro Crnos NPOBOASAT €r0 3aKpensneHme aHanormiHo pabore cesan-
LNoHok. Kpome T0ro, U3 3akpensieHHOro rpyHTa B HUXKHEW YacTU CKNOHa MOryT ObiTb cchopMupoBaHbl ynop-
Hbl€ NPU3Mbl, BbIMOJHAIOLME POfb KOHTP(OPCOB, @ HA CAMOM CKITOHE — NPOAOSbHbLIE N (MNKU) NONEpPEYHbIE
30Hbl YCUINEHUs1 B BUAE CTEH, pa3buBaloLme Onon3HEONaCHbI y4aCTOK HA YCTOWUYMBLIE SNEMEHTbI.

6.2.4.5 MNMpu MCNONb30BAHMN XMMMYECKOTO cnocoba 3akpenneHusi NMPOMCXOAUT CYLLUEeCTBEHHOE yXyAa-
LeHWe UNbTPaLUOHHbIX CBOWCTB MPYHTOB, UTO MOXET MPUBOAMUTL K NOAMNOPY FPYHTOBBLIX BOA U YXYALUEHWUIO
ononsHesoin o0craHoBkKU. B 3TOM cnyyae, kak npaBuno, cneayer OCyLIeCTBNSTb AONONHUTENbHLIE MEPONPU-
ATUSA NO PETYNUPOBAHUIO MOA3EMHOIO CTOKA rPYHTOBBIX BOA.

6.2.4.6 Pa3paboTKy NpOeKTHOM U paboyei AOKyMEHTaLMKU NO 3aKpenneHnio rpyHTOB Ha ONON3Heonac-
HbIX TEPPUTOPUSIX BbIMOSHAKOT B COOTBETCTBUU C YKa3aHMSIMU COOTBETCTBYIOLLMX pa3AenoB HaCTOALLEro CBO-
Aa npaBun (B 3aBUCUMOCTU OT KOHCTPYKTUBHOIO peLleHus 0b6nacTu 3akpenneHus), a Talke Ha OcHoBe Tpeho-
BaHui u pekomengauun CIr 22.13330, CIM 45.13330.
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6.2.5 ArponecomMenuopaTtMBHble MEPONPUATURA

6.2.5.1 ArponecomenuopaTtuBHble MEPONPUATUS NPeaycMaTpUBaloTCAa AN NOBbIWEHNS YCTOWYUBOCTH
CKIIOHOB 3a CYET apMUPOBaHWUSA TPyHTa KOPHEBOW CMCTEMON pPacTeHWM, OCYLLEHWUS TPYHTOB, NpeaoTBpaLLe-
HWSA 9pO3MK, BEIBETPUBAHUSA, CMbIBAHUS U MHADUNLTPALMKU NOBEPXHOCTHLIX BOZ, B TPYHT, AN YEro BbINOSHAOT
OLEPHOBKY CKITOHOB MOCEBOM MHOTOMNETHUX TPAB U NOCAAKY KYCTAPHUKOB U i€PEBLEB.

6.2.5.2 ArponecomenuopartuBHble MEPONPUATUA CNeayeT NPUMEHATb ANS YKPENSEHUA CKNOHOB Kpy-
TU3HOW He Bonee 45°, CNOXEHHBIX NErkOBbIBETPUBAIOLLUMMUCA (MOSTYCKaNbHbIMU) TPYHTAMU U NOABEPKEHHbLIX
BO3AENCTBMIO OCbINHLIX U IPO3IUOHHBLIX NPOLIECCOB. YKPENNEHUE CKIIOHOB AOCTUraeTcs NyTeéM NOBbLILLEHUS
MECTHON YCTOMYMBOCTK, OCYLUEHWEM FPyHTa, NPeaoTBpaLleHUeM 3p0o3un, YMEHbLUEHMEM WHdUNLTpaummn B
TPYHT NOBEPXHOCTHLIX BOA, CHUXEHUEM BO3AENCTBUS BbIBETPMBAHUS, 0Opa30BaHUA OCbineli U BbIBarnoB 3a
CYET YKPENNEeHUA rpyHTa U OTBEASHMA U3NULLHEN Bnarn KOPHEBON CUCTEMOI PACTEHU.

6.2.5.3 K arponecomennopatusHbIM MEPOTPUATUAM OTHOCAT NOCaAKY AEPEBLEB, KYCTAPHUKOB M NuaH
B COYETaHUU C NOCEBOM MHOTOSIETHUX TPaB MM OAEPHOBKON, 06pa3syloLLMX NOKPOBHO-BapbePHYIO CUCTEMY
nocagok. Moa6op pacTeHuii, ux pasMeLLeHue B NiaHe, TUMbl U CXeMbl NOCAA0K CrieayeT HasHayaTb B COOTBET-
CTBUM C NOYBEHHO-KNMUMATUYECKUMU YCNOBUAMU, 0CODEHHOCTSIMU penbedda u IKCMnyaTauum CKIoHa, a Takke
¢ y4eToM TpeBoBaHuii K OXpaHe OKpyXkatoLel cpeaibl n 3cTETUYECKUX TpeboBaHui. MocajKy KyCTapHUKOB UIU
AepeBbeB, 06naaaowmx pasBuTol KOPHEBOW CUCTEMOW, HEOOXOAUMO KOMOUHMPOBATL C NOCEBOM MHOTONET-
HuX Tpae. TpeGoBaHUA K NPOEKTUPOBAHMIO arpoNeCcoOMENUOPaTMBHLIX MEPONPUATUI NpUBEAEHbLI B [16].

6.2.5.4 MoceB MHOrONETHUX TPAB AOMKEH OCYLLECTBAATLCA NO GO0 PACTUTENbLHONO rPYHTA TOSLLMHON
He meHee 100 mm. Mpu HeaocTaTke PaCTUMTENBLHOIO FPYHTa AONYCKAETC NOKPbIBATh BLIBETPUBLLUMECSH CKallb-
Hbl€ CKNOHbI MECTHbLIM AENoBMAaNbHbLIM IPYHTOM C BHECEHMEM KOMNNEKca MUHeparnbHbIX ya0bpeHuit. MNoces
MHOTONETHMX TPaB HA CKNOHAxX KpyTU3HoM A0 35° gonyckaercsi 6e3 Apyrux BCNomoratesibHbIX CPpeACTB 3aLlu-
Tbl, @ Npu 6onbLUEN KPYTU3HE — C NPONUTKON FPYHTA BSHXKYLUMMM Matepuanamy unu ¢ ucrnonb3oBaHmem 6uo-
MaToB. TEXHONOTMYHLIM PELLUEHNEM SIBMIIETCA MMAPONOCEB — HAHECEHME Ha CKNOH NOJ AABNEHUEM XKUIKOW
CMecH, COCTOSALLEN U3 BOAbI, CEMSIH, YA0OPEHUIA, MyMnbYn U TEXHUYECKUX 1,006aBOK.

6.2.5.5 [Insa y4yactkos, rae Obinm NpoBeZieHbl arponecoOMEeNMopaTMBHLIE MEPONPUSATUS, CNeayeT Npeayc-
MaTpUBaTb YXO4 U MOHUTOPUHT UX COCTOSIHUSA. ¥YX0 3a neconocagkamyu COCTOMUT B NEPUOAMYECKOM PbIXIIEHUU
noysbl Ha rmnybuHy 50-100 MM, yaaneHun COPHAKOB, BOCCTAHOBNEHUN NOCaA04HOro cyberpara npu Heobxo-
ANMOCTH.

6.3 YoepxuBarowue COOpyxKeHus

6.3.1 OOwue ykasaHus

6.3.1.1 Yaep>xuaroLlmMe CoopyeHusi nogpasaensioTcs:

a) Mo BbINOMHAEMOWN PYHKLUK:

- yAepXuBatoLme Onon3HeBON Maccus,

- co3patoLime CTeCHEHHbIe YCNOBMS CMELLEHUIO OMON3HEeBOro MaccuBaa,

- 3awMiaroLmMe oTaenbHbIN 00bLeKT n paboTaroLwme B yCnoBusSX 06TeKaHUs FPyHTOM;

©) NO PacnorioXKeHMo OTHOCUTENBHO 3aLLMLLIAEMOro 0ObeKTa:

- BEpXOBbl€ (PACMONOXEHHbIE HA BEPXOBOM CKIIOHE),

- HU30Bble (PACMNONOXEHHbIE HA HU30BOM CKIOHE),

- CoBMeLLeHHble (BbINOnHAKLWME PYHKUMIO ddyHAAMEHTa 06LekTa);

B) MO MOLLIHOCTU HEMNOCPEACTBEHHO yAEPXMBAEMOT0 MaccuBa:

- yAepXuBaiowue BCIO ONMOM3HEBYIO TOLLY,

- YAEPXXMBAIOLLME HWXKHIOK YaCTb ONON3HEBOMW TOMLLUM U CO3AAl0LLMe CTECHEHHBbIE YCMNOBUA AN TPyHTA
B YCNOBUSIX «NEPENON3aHNUA» UM COOPYKEHUS,

r) No AnvMHe )POHTA yaAEepPXKaHUSA:

- nepeKpbiBalOLLME BECH ONON3HEBON MACCuB,

- nokanbHble (OTAENbHOCTOSILLME) COOPYXEHUS;

Z) No NPOTSHKEHHOCTU YAEPXXMBAEMOro ONOM3HEBOrO CKMOHa:

- OJHOSIPYCHblE,

- MHOrosipyCHble (pacnonoXeHHble B ABa sipyca u 6onee no AnuHe ONon3Hs);

€) No MexaHn3amy paboThbl:

- KOHTpdopChl,

- MacCuBHbIE (TPABUTALIMOHHBIE) COOPYXEHMUS,

- CBaliHble COOPYXEHMUH,

- @HKepHble COOPYXKEHUS,
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- KOMOVMHUPOBAHHLIE COOPYXEHUS.

6.3.1.2 PacnonoxeHune yaepxmpatoLmx NpoTMBOOMON3HEBbLIX COOPY>XEHWUIN OTHOCUTENBLHO 3alUMLLaeMOo-
ro obbekTa onpeaenserca NonoXxeHnem obbekTa Ha cknoHe. Ecnu 3awmiiaemMsiit 06bEKT PacnonOXeH:

- B TONOBHOI 4aCTU NOTEHUManNbLHO OMON3HEBOIO MaccMea — crneayeT npeaycMaTpuBarb YCTPOMCTBO
NpeuMyLLIECTBEHHO HU30BbIX YAEPHMBAIOLLMX COOPYXEHWIA;

- B CPEAUHHON 4acTu — cneagyeT npeaycMaTpuBaTbh YCTPONCTBO BEPXOBbIX, HU30BbIX Y1€PXXMBAIOLMX
COOPYXXEHUIA UIU UX COYETAHUSA, B 3aBUCUMOCTU OT NPOTHO3UPYEMOTO MOTNIOXKEHUA NOBEPXHOCTU CKONBXEHUSA
M COOTHOLLEHUS PA3MEPOB BLIEMKM W HACbINKU HA 3aLULLIAEMOM YYaCTKe;

- B SI3bIKOBOW 4aCTU — cneayer npeaycmaTpusaTth YCTPOIMCTBO NPEUMYLLECTBEHHO BEPXOBLIX YA EPXN-
BaIOLLMX COOPYXXEHUIN UK HU3OBLIX COOPY>KEHUI B COMETAHUMN C KOHTPOAHKETOM.

3awmTHbIe NPOTUBOONON3HEBLIE COOPYXXEHUA PEKOMEHAYETCS pacnonaraTe HENocpeACcTBEHHO nepea
sawmwaembiM 06bEKTOM Takum 06pa3oM, YTOObI MaKCUMarnbHO UCKITIOYNUTL BIUAHWE OMON3HEBOTO rPyHTa Ha
3awmaemMbiit 06LEKT.

B cnyyae HEBO3MOXHOCTU peanu3aunmu TEXHUMECKUX PELLIEHUI MO YCTPOWCTBY BEPXOBbIX UM HU30BbIX
COOpYXXeHUI (Hanpumep, Npyu Ype3MepHbIX HArpy3kax Ha CKIMOH OT 3almLLiaeMoro o6bekTa) pekoMeHayeTcs
npeaycMoTpeTb YCTPOUCTBO HENOCPEACTBEHHO NOA OOLEKTOM CBAWHOIO YAEPKUBAIOLLETO COOPYXKEHUS, CO-
BMeLLatoLwero gyHKLUMM NPOTMBOONON3HEBOrO COOPYXXEHUS1 U CBAHOrO pyHAaAMEHTa.

6.3.1.3 Pa3meLleHne NpoTUBOONON3HEBLIX COOPY>EHUI HA CKNOHE creayeT Bbibupatb Ha OCHOBE pac-
YETOB YCTOWYUBOCTU CKNOHA M aHaNW3a pacnonoXeHUA NOBEPXHOCTEN CKOMBXEHUA U 3NIOP ONON3HEBOro AaB-
NeHns, NPOBOANMBIX C Y4ETOM BO3MOXHOTO MHOTOSPYCHOTO PacrosioKEeHUs1 COOPYIKEHUN.

6.3.1.4 B uenaAx CHWXEeHUA OMNON3HEBLIX AABIEHUN HA KaXObI APYC yaepXuBalowmx NPOTMBOONON3-
HEBbLIX COOPY)XEHUII PEKOMEHAYETCA YBENUYMBATL KONMYECTBO ApycoB. HeoGxoaumoe konu4ecTBo SpycoB
YOAEPKUBAIOLLMX COOPY>XKEHUN ONPEaenseTcsa NPOTSHKEHHOCTBIO YAEPXKMBAEMOTO OMONI3HEBOTO CKMOHA U3 YC-
nosus o6ecneyeHus NOKanbHON YCTONYMBOCTU IPYHTOB CKITIOHA MEXAY KKAbIMU ABYMS CMEXHbIMU Apycamu,
a Take obLLei yCTOWYMBOCTU CKMOHA C YHETOM BCEX APYCOB COOPYXKEHUN.

B uensx cHuwkeHns aaBneHus o6TekaHUA ONON3HEBOW MACChl 3aLUUTHLIE NPOTUBOONON3HEBLIE COOPY-
XKEHUA JonycKkaeTca ycTpansarb noj HENPAMbIM YIIIOM K BEKTOPY CMELLEHUS ONON3HEBBLIX FPYHTOB UMK «KNK-
HOMY.

6.3.1.5 nvHa dpoHTa yaepxkaHus onpeaensaercsa NoCcTaBNeHHoN 3agaqein n TEXHONOrMYECKOW BO3MOX-
HOCTbIO YCTPOMCTBA KOHCTPYKTUBHLIX 3NEMEHTOB, CMOCOOHLIX BOCMPUHATL NPOrHO3MpyeEMble OMON3HEBbIE
younus. Bo3aMOXHbI crieayioLlime cuTtyauuu:

- LUMPUHA Yy4acCTKa MHXKXEHEPHOI 3alunTbl CONOCTaBUMa C LUMPUHOWM OMON3HEBOTO UMM OMOSI3HEONACHOTO
MaccuBa, ANnHA PPOHTA yaepKaHUs OTHOCUTENLHO HEBENUKA — YAESPXKUBAIOLLIEE COOPYXKEHME I0IKHO nepe-
KpblBaTb BECb OMON3HEBON UMK OMNON3HEONACHBIN YYACTOK €4UHOW (CNMOLUHOWM) KOHCTPYKUUEN U 3aKpennsThb-
CAl B YCTOMYMBbLIX FPYHTaX 3a €ro npegenamu;

- LUMPUMHA Y4aCTKa UHXKXEHEPHOI 3aLuMThl CONOCTaBUMA C LUMPUHOW OMOMN3HEBOTO UMM OMOJSI3HEONACHOTO
MaccuBa, AnNuHa PPoHTa yaepkaHusa Benmka — J0NyCKaeTCst AENUTb YAEPXKMBAIOLLEE COOPY>KEHUE Ha CeKLMK
UMW OTAENbLHO CTOSILLUME COOPYXKEHUA. MNpu 9TOM crneayeT yuuTbiBaTbh 9MEKT NPOCTPAaHCTBEHHOIO BO34en-
CTBUS OMON3HA C YY4ETOM Pa3NUYHON XKECTKOCTU OTAENbHbLIX CEKLIMIA;

- LUMpUHA Y4acTKa MHXEHEPHOI 3aluMTbl CYLLECTBEHHO MeHbLLe pa3MepoB OMOM3HEeBOr0 Maccuea B
nnaHe — ygepXkaHuwe BCEro OMON3HEeOoNacHOr0 MaccuBa B STOM Cryvae MOXET OblTb HelenecoobpasHo u
criegyeT NpUMEeHATb OTAEMbHO CTOALUME COOPYXEHMS ANs 3awuThbl NoKanbHOro obvekra 6e3 obecnevyeHus
YCTOMYMBOCTU BCErO ONON3HEBOrO (ONON3HEONACHOTO) MaccuBa.

6.3.2 KoHtpdopchl

6.3.2.1 KoHTpdhopChbl B Ka4ECTBE CaMOCTOATENBHbLIX COOPYXKEHUI CreayeT NPMMEHSIThL B Ka4eCTBe ynopa
ANA KOHCEKBEHTHbLIX OMOSI3HEN HEBONbLUOW MOLLHOCTU (ANS BOCNPUATUS TOPU3OHTANLHLIX CUIT) B Cryyasix,
KOrga HapyLUEeHWE eCTECTBEHHbIX YCMOBMIA Ha y4acTke JOJHKHO OblTb MUHUMASIbHBIM.

6.3.2.2 YcTpOWCTBO KOHTPCPOPCOB, ONMUPAIOLUMXCA HA TPYHT OCHOBHOTO AedOpMUPYEMOTO rOPU3OHTA,
npeacTaBneHHbIX CYrMMHKAMU W TIIMHAMU MSITKOMMACTUYHON U TEKYYennacTUYHON KOHCUCTEHLUWU, HE PeKo-
MEHAYETCS.

6.3.2.3 KoHTpdhopchl cneayeT pacnonarate B HUXKHENH YacTu CKIOHOB UMK Y NMOAOLLBbI CKITOHOB C LUa-
rom, onpeaensiembIM Mo pe3ynsrartaM pacyeToB YyCTOWYUBOCTH, NPU YCIOBUM OTCYTCTBUSA BbINMUPAHUS TPYHTA
MeXay HUMU U NOTEPU YCTONYMBOCTU MO NOBEPXHOCTAM CKOMbXXEHUS, MPOXOAALLMM BhILLE U HUXKE UX BEpXa U
NnoAOLLBLI COOTBETCTBEHHO. 3arnybneHne KoHTpdOpCOB CrieayeT Ha3HayaTk HUe Haubonee rnybokon npo-
THO3HOW MOBEPXHOCTW CKOSMbXEHMUS TakuMm 06pa3oM, YToObl 06ecneynTs No Hew JOMNOSIHUTENBLHOE CONPOTUB-
NeHne caBury.
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6.3.2.4 [NonepeyHoe ceveHne KOHTPKOPCOB crieayeT HasHavyaTb NOCTOSIHHLIM NO BLICOTE UMK C yBenuye-
HWEM OT BEPXa K OCHOBAHWIO NMaBHO unn yctynamu. MNpoaonsHoe cevyeHme KOHTPhOopCoB crneayet HasHadvaTb
C YYETOM paCMONOXEHUA NMPOrHO3HbIX NOBEPXHOCTEN CKOMbXXEHUSI UMM BbICOTbI OCHOBHOTO echOpMUPYEMOTO
ropu3oHTa. Bepx KOHTPGOPCOB 0OLIMHO CneayeT NPOeKTUPOBaTb B OAHOM YPOBHE C MOBEPXHOCTLIO 3€MMU, a
OCHOBaHWEe — B OJHOM YPOBHE WU B BUAE YCTYMOB.

6.3.2.5 inA noBbILUEHUS YCTOWYMBOCTU KOHTPKOPCOB MPOTUB CABUIa MO OCHOBAHWUIO PEKOMEHAYETCs
npeaycMaTpuBaTh UX BPE3KY B KOPEHHbIE NOPOABLI.

6.3.2.6 KoHTpdhopChbl peKOMEHAYETCA NPOEKTUPOBAaThL U3 KAMEHHOW, BYyTOBOW UMK Cyxou Knaaku, rabu-
OHOB, BeTOHHbIMU, BYTOBETOHHBIMK W Xene306eToHHbIMU. [JonycKkaeTcs TpUMEHEHNE TPYHTOBLIX KOHTPOP-
COB, YKPEMNMEHHbIX KAMHEM.

6.3.3 MaccuBHble (rpaBUTaLUMOHHbIE) COOPYKEHUA

6.3.3.1 [paBMTaLUMOHHbIE COOPY>XEHMWSA BbIMOMHAIOT B BUAE NepenagHbiX KOHCTPYKUMIA Ha Pa3nuyHbIX
y4yacTKax CKIIOHa, a TaKkke B BUAE KOHTpOaHKeTa, MpUrpy>KaioLLero HKHIOW 4YacTb ornonsHesoro tena. Oc-
HOBHOE YCIOBUE UX UCTONb3OBAHNSA — ONUPaHMe MOAOLLBbI HA NPOYHbIE IPYHTbI, PACMONOXEHHbIE BHE 30HbI
CABUTaemMoro maccusa. MPMMEHSIIOTCS, Kak NpaBuIo, MaCCMBHbIE MOHOMNUTHbIE KOHCTPYKLIUKM C BEePTUKANbHOIA
1 HaKIOHHOM rpaHbio (PUCYHOK 6.3, &, 6) u3 knaaku 6ETOHHbLIX MACCUBOB UMM KAMEHHO Knaaku (PUcyHok 6.3,
8), Xene3obeTOHHbIE YronKOBbIE CTEHKM (MOHOMUTHbIE U COOPHbIE) KOHCOMbLHOTO TUNA, KOHTPGOPCHLIE U C
BHYTPEHHEN aHKePOBKOW (PUCYHOK 6.3, 2—e), pshKeBbLIE KOHCTPYKLUMU U3 COOPHbIX XKeNe306ETOHHbIX 3NeMEH-
TOB (PUCYHOK 6.3, )X), KOHCTPYKLMM M3 rabuUoHOB (PUCYHOK 6.3, 1), a TaKkke apMOrpyHTOBbLIE HAChINMW U NOANOP-
Hbl€ CTEHbI C UCMONb30BAHWEM rEOPELLETOK, FE0CETOK, FEOTEKCTUNA U APYTUX TEOCUHTETMHECKUX MaTEPNanos
(pucyHok 6.3, k), ¢ 06nmuoBKol U 6e3 Hee. B Liensix NOBbILLIEHNS YCTOWYUBOCTU FPaBUTALMOHHBIX KOHCTPYKLMI
U YBEMUYEHUS BbICOTbI YAEPKUBAIOLLETO CKIIOHA B UX COCTAB MOTYT BKIOYATLCH CBaliHblE 1 (MNM) aHKEpHble
3NEMEHTbI.

[eoTkaHb

ApmatypHas

a, 6 — MOHONMUTHbIE C BePTMKAmNbHON U HAKITOHHOW rpaHblo; € — 13 6ETOHHBIX 6NOKOB M kaMeHHOW Knaakw; 2, 0, @ — YrosikoBble CTEHKM;
XK — psAXeBble; U — rabuoHHbIe; K — apMOrpyHTOBbIE HACHINU

PucyHok 6.3 — MaccuBHble (rpaBMTaLMOHHBIE) COOPYXEHUS
15



CIl 436.1325800.2018

6.3.3.2 KoHtp6aHkeTbl (ynopHble Npu3Mbl) CEAYET NPUMEHATb MaBHbIM 06pa3om Ana ctabunusauum
MHCEKBEHTHBIX OMOJI3HENW MPU HAaNMUUMKU SBHON, BIIM3KOM K KPYFNOUUMHAPUYECKOW, NOBEPXHOCTU CKOJSIbXKEHUS,
AnsA 60pb0bl C ONON3HAMW BbIAABNUBAHMA, @ TAKOKE B KA4eCTBE yNopa ANA KOHCEKBEHTHbIX OMon3Heln (ana
BOCMPUATUSA FOPU3OHTaNbHbIX cuit). KOHTpGAHKETbI Taloke PeKOMEHAYIOTCA K NPUMEHEHMIO;

- Ha yyacTkax, NpMMbIKaIOLLUMX K BOAOEMaM, COBMeLLasa pyHKUMM NPOTMBOONON3HEBLIX U Beperoykpe-
NUTENbHbIX COOPYXEHUN;

- Ha y4yacTkax CO 3HA4MTESIbHOW rNyOGUHON NPOMEP3aHUA PYHTOB, NOABEPXKEHHLIX MOPO3HOMY My4e-
HUIO, HA yYacTKax pacnpoCTpaHEeHUss MHOTONETHEMEP3NbIX FPYHTOB.

6.3.3.3 YcTponcTBo KOHTPOAHKETOB NPU FPYHTaX OCHOBHOrO AehopMUPYEMOro ropusoHTa, nNpeacras-
NEHHbIX CYINMHKAMKN U TMUHAMU MATKONNACTUYHON, TEKYYeNnnacTUMHON M TEKY4Yeil KOHCUCTEHLMU, HE PEKO-
MEHOyeTCA.

6.3.3.4 MNpu crabunusaumum UHCEKBEHTHbLIX ONON3HEN ANA AOCTMKEHUSA MAKCMManbHOro ad)cekta yee-
NUYEHUs yaepXMBaloLMx Cun noa AencTeueM cobCTBEHHOrO Beca rpyHTa KOHTPOGaHKETOB X crieayer pac-
nonaratb Haj BOCXOASLLEN BETBbIO MOBEPXHOCTU CKOSIBXEHUSA UNWN B 30HE €€ BbIXOAA HA MOBEPXHOCTbL — B
NacCMBHON 30HE OMON3HEW MMM Y NOAOLWIBbLI CKNOHOB. Mpu 3TOM HM30BYIO rpaHuly KoHTpGaHkeTa cneayet
pacnonarartbe 3a npeaenaMu si3bika Onon3Ha BO u3bexxaHue BbIAABNMBAHWUA TPYHTA NO HOBOW MOBEPXHOCTU
CKOMBbXXEHUS.

6.3.3.5 Mpu crabunu3auum KOHCEKBEHTHLIX ONON3HEN cneayeT npeaycmaTpuBaTb pasmeLleHue KOHTp-
DaHKeTa y OCHOBaHWA CKIOHa Takum 06pa3oM, 4ToObl €ro npu3mMa Haxoaunacb Ha NPOAOSDKEHUM NPOFHO3-
HOW MOBEPXHOCTU CKOMNbXEHWA AN o6ecnevyeHns AONONHUTENBHOTO CONPOTUBIIEHUS CABUTY MO HEW, B TOM
yucne 3a c4etT cOBCTBEHHOrO BECa rpyHTa KOHTpOaHKeTa (Npu 9TOM LEHTP TSHXKECTU KOHTpOaHKeTa [OIDKEH
pacnonararbcs Bblle Hanbonee rmy6okon NPOrHO3HOM NOBEPXHOCTU CKONbXeHUA). Mpu HeobxoauMOCTH Ta-
K€ KOHTPOaHKETLI MOTYT ObITb JONONHEHBbI KOHTPhopcamMu unu KOHTPAGOPCHbIMU ApeHaxamu. [lonyckaeTtca
YCTPOWCTBO KOHTPOAHKETOB B CPEeAHEN 4acTu CKMOHOB Npu yCcnosun obecnevyeHns yCTonuMBOoCTM HU30BOFO
CKIOHa.

6.3.3.6 OnTMMAanbHLIM NOMEPEYHLIM CEYEHNEM KOHTPOAHKETA NPU NPOYUX PABHLIX YCITOBUSX SABMNSAETCS
Takoe, Npu KOTOPOM YCTOMYMBOCTb CKNOHA obecneunBaeTcs npu MUHUMAanNbHOM ero oobeme. Mpu npoekTu-
poBaHuM KOHTPBaHKETOB pekomeHayeTcs msberatb BbICOKMX npochuneint ¢ KOPOTKMM OCHOBAHMEM M HU3KUX
npodunen ¢ ANUHHLIM OCHOBAHWEM B CBSA3U C UX HEA(PDEKTUBHOCTLIO. [lonyCckaeTcsa NpOeKTUpOBaHUE KOH-
TpbaHkeTa ceueHuem bonee Tpebyemoro, ecnu 1o TpebyeTcs Ans yBA3KU C coceaHumu nonepedHukamu. Mpu
Ha3Ha4YeHUU NapameTpoB NONEPEYHOro CeYeHus KOHTpPOAaHKeTa cneayeT yuuTbiBaTb 0COOEHHOCTU OpraHu3a-
LK Npom3BoaCTBa paboT No ero BO3BEAEHMUIO.

6.3.3.7 BepxHI010 4acTb KOHTPOAHKETA PEKOMEHAYETCA NPOEKTUPOBATL B BUAE Teppackl. BbiCokue oTko-
Cbl KOHTPOAHKETOB CreAyeT NPOEKTUPOBATb MHOTOSIPYCHBLIMU, C YCTPOUCTBOM MPOMEXYTOUHBLIX 6epM. MnaHu-
poBky 6epmM u Teppac KOHTPOAHKETOB, MEPONPUATUS NO BOAOOTBEAEHUIO CNEAYET BLINOMHATL B COOTBETCTBUM
¢ TpeboBaHusmn 6.2.1, 6.2.2.

6.3.3.8 [Insa noBbILLEHUSA CONPOTUBIEHUSI KOHTPOAHKETOB CABUTY NO OCHOBAHUIO PEKOMEHAYETCA npe-
AycmaTpuBaTbh MX BPE3KY B KOPEHHbIE NOpoAbl C YCTPONCTBOM YCTYMNOB LUMPUHOW 2—3 M U BbICOTOW, U3Me-
HSAIOLLENCS B 3aBUCUMOCTM OT YKIOHA CKMOHAa. Kak npasuno, Bpe3ky LenecoobpasHo npoekTupoBaTb BO BCEX
cnyyasix npu He3HaYMTENbLHOW rMyOuHe 3aneraHnsl KOpeHHbIX nopoa (ao 3 m).

6.3.3.9 B ycnosusix riyGoKOro 3aneraHusi KOpeHHbIX NOpoA NpU HaNU4UM B OCHOBAHMU KOHTPOAHKETOB
cnabbIxX FPYHTOB CNeAyeT NpeaycMaTpuBarhb UX YAAneHUe Unm 3ameHy.

6.3.3.10 Bpe3ska KOHTpPOAHKETOB B KOPEHHbIE NOPOAbI, A TaKke yaaneHue unu sameHa cnabbix rpyHToB
B UX OCHOBAHWK [10NYCKAIOTCHA, €CNU MO YCIOBUSAAM YCTOMYMBOCTU CKNOHA BO3MOXHA €ro KpaTKOBpeMeHHas
noapeska Ha nepuoz NpousBoACTBa pabor.

6.3.3.11 KoHTpbaHkeThl, Kak NpaBumno, cneayer NPpoeKTUPOBaTh B BUAE €AUHON NPOTSHXKEHHON npu-
3Mbl. [lonyckaeTcs NpuMEHeHUe KOHTPOAHKETOB C pa3pbiBaAMU NO LUMPUHE CKNOHA (B BUAE LUMPOKUX KOHTP-
c¢dopcos).

6.3.3.12 ins ycTpoicTBa KOHTPOAHKETOB CneAyeT OTAaBaTb NPEANOYTEHNE APEHUPYIOLMM TPYHTaM, B
TOM YuCne KPynHOOONOMOUHbIM. [pu yCTpOCTBE KOHTPOAHKETOB U3 CNatonpOHULAEMbBIX MECTHbLIX FPYHTOB,
a TaKKe Npyv BbIKITMHUBAHUM B TENO NPOEKTUPYEMOTO KOHTPOaHKeTa BOAOHOCHOTO FOPU3OHTA AONOMHUTENBHO
cnegyeT npeaycMaTpuBaTb APEHaXU U3 KamHs, LebHA u rabMoHOB B Tene U OCHOBaHUKM KOHTpPOAaHKeTa, a Tak-
)K€ HACMOHHbIW APEHaXX N0 NOBEPXHOCTU CYLLECTBYIOLLIErO CKMOHA.

6.3.3.13 lNpu HeoBX0AMMOCTU OrPaHUYEHUS NONOCHl 0TBOAA KOHTPOAHKETLI Cnegyer BO3BOAUTL U3 ap-
MUPOBAaHHbIX IPYHTOB UMW NOAAEPXMBATb UX HU30BbIE OTKOChI NOANOPHLIMU CTEHAMM.
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6.3.3.14 Jlonyckaercs npumMeHeHne KOHTPOAHKETOB C MOJSIHON 3acCbiMKOM OMOM3HEBbIX IOFOB NPU yCno-
BWUM OpraHn3aunm BOAOMPONYCKHLIX COOPY>XEHUI NO UX TanbBeram, NPM 3TOM KOHTPOAHKET co3aaeT AONOSHU-
TenbHbIN OTNOP OMON3HEBOMY AaBneHuio 6narogapa pacnopy mexay éopramu.

6.3.3.15 COpoc Ha kKOHTpPOAaHKETLI BOA C NPUNEratoWwmx TEpPUTOPUIN HE AOMYCKAETCA.

6.3.3.16 TpeGoBaHMA K YKPENnNEHMIO HAPY>XHOTO OTKOCA KOHTpOaHKeTa ¢ y4eToM MexaHu3Ma nepedop-
MUpOBaHUA 6€peroBoro CKNOHa U AMHAMUKN PA3BUTUS ONOS3HEBLIX NPOLIECCOB, €CIIU HAPYXXHBII OTKOC KOHTP-
6aHkeTa noaBepraeTcst MOPCKON Unu pevHon abpasuu, npuseaexsl B CM 80.13330, [8].

6.3.3.17 ins npoBeaeHUA npeaBapuTenbHbIX pacieToB 06Len YCTOMYMBOCTM B NEPBOM NPUBIIMIOKEHUN
pekoMeHayeTCa NPUHUMATD BLICOTY KOHTpOaHKeTa, paBHyIO 1/3 BbICOTHI NOAAEPXKMBAEMOTO CKIOHA, a LUMPUHY
BEPXHel Teppacbl KOHTpOaHkeTa — He meHee 3 M. Mo pesynbTataM npeaBapUTESIbHBIX PACHETOB yKa3aHHbIe
pa3mepbl 3aTem CnefyeT YTOMHATb METOAOM UTEPALIMOHHBIX NPUGANKEHUN.

6.3.3.18 lMpu npoekTupoBaHMn KOHTPOAHKETOB C 3aMEHON FPYHTOB CneayeT 0TAENbHO NPOBEPATL YCTOM-
YNBOCTb UX OTKOCOB.

6.3.3.19 Bo3BegeHue KOHTpPOAHKETOB CrieAyeT BbINOMHATbL NPU ONTUMASbHOW BNAXHOCTU, BbINOSMHASA
NoCrnonuHoOe yNnoTHEeHWe IPyHTOB, AocTuras koadpduumeHTa ynnoTHeHus He meHee 0,98 (3a ucknioYeHnem
KPYNMHOOONOMOUHBIX TPYHTOB). Pab0oThbl NO yaaneHumio unu 3ameHe cnabbix rPyHTOB B OCHOBAHWUM KOHTpOaHke-
Ta crneayet BbIMOMHATH KOPOTKUMM YepeayoLLIMMUCA 3axXBaTKamMu.

6.3.3.20 PacyeTbl MaCCUBHbBIX YAEPXKUBAIOLLMX COOPYXKEHUW B 3aBUCUMOCTM OT UHXEHEPHO-reonoruye-
CKMX YCIOBUI M UCTNONb3yEeMbIX KOHCTPYKLMI BKITIOYAIOT pacqeThbl 00LLen yCTOWYMBOCTU (HECyLen cnocoGHo-
CTM FPYHTOBOIO OCHOBAHMWSA) U pacyeTbl MECTHOW YCTOWYUBOCTH:

- Ha cABMUI NO NOAOLWIBE COOPYXEHUS;

- Ha CMELLAHHbIA CABMT,;

- Ha OnpoKMAbIBAHUE;

- Ha BHYTPEHHIOIO YCTOWYUBOCTb (A1 COOPY>KEHUIA U3 apMUPOBAHHOIO IpyHTa, rabUOHOBY);

- Ha cABWI C MOBOPOTOM B NnaHe (Ans CEeKUU, Harpy>KEeHHbIX C 3KCLIEHTPUCUTETOM).

Ona KOHCTPYKUUIA U3 KAMEHHOM Knaaku M GETOHHbIX MAaCCMBOB A0IMKHA ObITb NPOBEAEHA NPOBEPKA HA
CABUT U ONPOKMAbIBaHWE NO WTpabam (wBeam).

Pac4yeTbl BbIMONHAIOT B COOTBETCTBUMU C yKkazaHusamu CI1 22.13330, CIM 58.13330, a Takke € MCNonb30-
BaHMEM KOHTMHYyanbHbIX Mogenen rpyHta MK3.

6.3.3.21 [OechbopmaumnoHHble pacyeTbl COOPYXXEHUI B LENsax onpeaerieHns 0caaku, ropusoHTanbHOro
CMELLIEHUA 1 KpeHa NpoBoAAT no ykasaHuam CIM 22.13330, CI 58.13330.

6.3.3.22 PacueT HecyLUMX 31eMEeHTOB KOHCTPYKLMM NO NPOYHOCTU (Nepeas rpynna npegernbHbiX COCTO-
SIHUIA) NPOBOAAT HA pacyETHbIE 3HAYEeHUA AeNCTBYIOLMX YCUMUIA OT Harpysku (cuna, MOMeHT), a TaKkke, npu
HeobX04MMOCTM, Ha yCUNKS, BOSHMKAIOLWME NPy TeMnepaTypHbix Aedopmanusx.

6.3.3.23 PacueTbl NOANOPHBIX CTEH YrONKOBON KOHCTPYKLIMM BKIIOYAIOT pacyeTbl NPOYHOCTYU U TPELLUHO-
CTONKOCTH:

- (pyHOAMEHTHOW NNUThI;

- BEPTUKaNbHOro anemMeHTa (CTEeHKM);

- @HKEpPHON TAru, y3noB KPEnmeHa U COeaUHEHUI aHKEPHbIX TAT.

6.3.3.24 PacueT KOHCTPYKUMI U3 raBuOHOB, apMOrPyHTa C UCMONb30BAHNMEM rEOPELLIETOK, reOTEeKCTUNS,
re0CeTOK CrieayeT NPoBOANTL HA OCHOBE MPOMUIILHBIX MPOrPamMM, Kak Npasuno, ¢ UCNOMbL30BAHNMEM KOHTUHY-
anbHbIX ynpyronnactuieckux mogenen rpyHta MK3, B KOTOpbIX NPeaycMoTpeHa BO3SMOXHOCTb MOAENUpoBa-
HWS1 3NIEMEHTOB apMUPOBaHUS U ONPEAENEeHUs B HUX PACYETHbIX YCUIUWIA.

6.3.3.25 MpeaenbHoe 3Ha4eHUe GOKOBOrO OTKOCHOTO [aBfEHUsi TPYHTa Ha NPOTMBOONON3HEBLIE CO-
OpyXeHuA (ropusoHTanbHas U BepTUKanbHas COCTaBNAIOLIME aKTMBHOIO E, U naccuBHOro E, aasnexus), a
TaKKe 3HaYeHUe AaBneHus rpyHTa B nokoe E, onpeaensior B COOTBETCTBUM C yKasaHuamu CI 22.13330 u
CIM 101.13330. Mpu pacuetax MK3 obs3aTenwHO BhINOMHEHME TECTOBLIX Pac4eTOB METOAaMu Teopumn npe-
[eNbHOTO paBHOBECKSsi C KOHTpornemM 0606LUEHHOr0 CUMoBOr0 BO3AEWCTBUS BOKOBOTO AABMNEHUS TPYHTA HA
coopyxeHust (ZE, u (unu) ZEP). Mpu onpeaeneHun 3Ha4deHnii GOKOBOrO AaBMeHUs FPYHTA HA COOPYXEHUE u
€ro areMeHTbl ANs pacyeToB NO NEPBOV rpynne npeaenbHbIX COCTOAHUI CrneayeT 1Cnomnb30BaTh 3HA4YEeHUs
MPOYHOCTHBIX U AehOPMALMOHHBIX XapaKTepUCTUK rPyHTOB — @, G, E|; ANA pac4eToB no BTOPOW rpynne —
@us Cits Ep-

6.3.3.26 PacuyeTbl C y4ETOM CEACMMYECKUX BO3AENCTBUIA BLINOSHAIOT B COOTBETCTBUM C PEKOMEHauuns-
mu CM 14.13330 n CIM 101.13330.

Mpwn aTOM CneayeT oCyLLECTBNATL nepebop HanpaBneHWin CencCMUIYECKOro BO3AENCTBUA B LIENsIX onpe-
aeneHus HanbonbLUei Benu4nHbl GOKOBOTO AABMNEHNA TPYHTA.
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6.3.4 CealiHble COOpYXeHUA

6.3.4.1 CBaiiHble KOHCTPYKLMW, BKIOYAsA NPOAOSIbHbIE YAEPXKMBAIOLLME CTEHbI, Lenecoo6pasHo UCNOoNb-
30BaTb B CMyyasix, KOrga UMeeTca NOACTUNAOLIMIA MPOUYHbIA CHOW rpyHTa, B KOTOPbIA BO3MOXHA 3aaenka
HUXXHMX KOHLIOB CBaM.

6.3.4.2 OgHopaaHoe pacnonoxeHne (PUCYHOK 6.4, a), COOTBETCTBYIOLLEE KOHCOMbHOM cxeme paboThl
CBau, NPUMEHSAETCA NPU CPAaBHUTENLHO HEBOMbLLIOW MOLLHOCTK OMnon3HeBoro Tena (ao 5-6 M). C ee ysenuye-
HUEM CreayeT packpennaTb psAa n3 OypoBbIX CBaW FPYHTOBLIMW @HKepamu, YTO NO3BONMT CHU3UTL NepemeLLe-
HUSA yAepXUBaOLLMX KOHCTPYKUMUIA U BHYTPEHHWE YCUINUS B CBAsX, UMW NEPEXOAUTb Ha ABYXPAAHbLIE U MHOTO-
pAaHbIe KOHCTPYKUMKM (PUCYHOK 6.4, 6, 6, 2), paboTaloLme no paMHon cxeme. [onoBbl CBaii B 3TOM Crnyyae
00BbeAUHAIOTCH XKene300ETOHHLIM POCTBEPKOM, HA KOTOPOM AOMNOSHUTENLHO MOXET YCTPauBaTbCs NOANOpPHast
CTeHKa.

6.3.4.3 B kavecTse cBai, Kak npasumno, UCnonb3yloT OypoHabusHble cean GonbLioro gnameTpa. B oT-
JerbHbIX Cryyasx J0NyCKaeTCA NPUMEHSITb HaKINOHHbIe GYPOMHBEKLIMOHHbIE CBaW, pacnonaraemble no Ko3no-
BOI cxeme. 3abuBHbIe CBau 3aBOACKOIO M3rOTOBNEHUSI AOMYCKAETCS MPUMEHATb NPU HE3HAYUTENBHON MOLLI-
HOCTMW OMON3HEN U TONbKO MPU NOrPY>XEHUN UX B NUAEPHBIE CKBAXXMHbI UM METOAOM BAABNUBAHUS.

6.3.4.4 C yBenmyeHuem rnybuHbl NOTEHLMANLHOTO OMNOM3HS 1 BO3pacTaHWEM Harpy3ku Ha cBau uene-
Cc000pa3HO MUCNONbL30BaTL CBAWHO-KOHTPMOPCHBIE KOHCTPYKUMKU (NPOAONbHBIE CTeHbl unu GapeTThl) (pucy-
HOK 6.4, 0), KOTOpbIE NO aHaNOrMK Co CBaMHLIMU MOTYT ObITb OAHOPSAHLIMU, ABYXPSAHBIMU U MHOTOPSAAHLIMM,
C pOCTBEPKOBOI YaCTbo U 6e3 Hee. BuinonHsioTca 6apeTThl LWAXTHLIM CMOCOBOoM, a Takke Gonee nporpeccus-
HbIM — BypoBbLIM U3 BypocekyLmMxcs unu BypokacaTensHbiX ceaii 6onbLioro gnamerpa (D = 600 MM), a Takke
MEeTOAOM «CTeHa B rpyHTe». Ha 3acTpauBaemon Tepputopum CBaiiHbie M BapeTTHbie NPOTUBOOMNON3HEBLIE
KOHCTPYKLUMKU MOTYT COBMELLATLCA C (DyHAAMEHTaMU 34aHUI U COOPY>KEHUN, a TaKKE CRY>XUTb OCHOBAHUEM
ABTOMOBUIbHBIX A0POT U MHXEHEPHbIX KOMMYHUKaLUU (ECNKU HET APYrMxX ycrnosuin u TpeGosaHui).

6.3.4.5 PacnonoxeHne cBaii U BapeTT Ha CKNOHe AOMXKHO UCKNoYaTb 06TekaHue W NpoaaBnMBaHUE
rpyHTa, YTO AOCTUraeTcsi BbIGOPOM COOTBETCTBYIOLLErO PACCTOSIHUSI MEXAY HUMU, pacCTaHOBKOW B LUaxXmar-
HOM MOpsAKe, a TaKKe YCTPONCTBOM BEPXOBOI UMM HU3OBOM (YTO NPEeAnoYTUTENBHEN) rPYHTOYAEPXMBALOLLEN
CTEHKMU.

6.3.4.6 B oTAEMbHLIX CRyYasx Npu BbIPAKEHHOW NOBEPXHOCTM CKOMNbXEHUSA ONON3HEBOrO0 Maccuea, NpPo-
XoAsiLen B crioe crnaboro rpyHTa orpaHM4eHHoON MOLLHOCTU (Kak npasuno, He 6onee 1,5—2,0 M), MOryT BbiTh
MCMNONb30BaHbl CBAU-LLUMOHKU, BbINONHsiEeMble 6YpOBbIM CNOCOOOM (PUCYHOK 6.4, €).

6.3.4.7 LLUNOHKN NPUMEHAKT AnA NpeoTBPaLUEHUs BO3HWUKHOBEHWUSI KOHCEKBEHTHBLIX OMON3HEN npu
CPaBHUTENbHO HEBOMbLUOW MOLUHOCTU OCHOBHOMO AePOPMUPYEMOro ropu3oHTa M BO3MOXHOCTU 33a/IENKU B
NPOYHbIE KOPEHHBLIE MOPOAbI.

6.3.4.8 PacnonoxeHue LnoHoK B nnaHe o6bI4HO NpeaycMaTpuBaeTCs B LLAXMATHOM nopsiake. Paccro-
AIHME MEeXAay LUMOHKamu, rnybuHa 3agenku B NpovHble KOPEHHble MOpoAbLl YCTaHABNMBAIOTCA pacyeTamu U3
YCMOBUWA HEJOMYLLEHWA NPOAABNMBAHNA TPYHTA MEXAY LUNOHKaMmu, Ux cpesa, YpesmepHoro u3ruba, a takke
06pa3oBaHnA NOBEPXHOCTEN CKOMbXEHUSA HUXKE UX KOHLOB. [onoxeHne Bepxa LUMOHOK yCTaHABIUBAETCS U3
ycnosus obecneyeHus yCTOVI‘-IVIBOCTI/I MaccuBa BblLLE UX FONOB.

6.3.4.9 LLinoHkM cneayeT NpoeKkTUpOBaTh B BUAE Xene306eTOHHbIX CTONO0B UMM NPU3M, yCTpauBaeMbIX
yepes wypdbl UMK CKBAKWHBI, C Pa3MELLEHNEM MX BEPXHEW 4acTu B ONOM3HEBOM MAacCMBE, a8 HUXKHEW — B
YCTONYMBBIX, MPOYHbIX TPYHTaX HUXKE MOBEPXHOCTU CKONMBXEHUS.

6.3.4.10 lNocne ycTponcTBa LUNOHOK CneayeT npeaycmaTpuBaTb UX OMOHONMMYMBAHUE LIEMEHTHO-NecUa-
HbIM PacTBOPOM, @ BbIPAOOTKM HAA HUMU — 3aMOMHATb MECTHBIM FMMHUCTBIM TPYHTOM C TLATeNbHbIM YNoT-
HEHUEM.

6.3.4.11 lMpoekTupoBaHWe CBAMHOIO MPOTWUBOOMON3HEBOIO COOPYXKEHMSA OCYLUECTBISIETCA, Kak npaBu-
no, METOAOM NOCNEeA0BaTENbHbIX NPUONVXEHNIA U BAPUAHTHOIO NPOEKTUPOBaHUSA, YTO CBA3AHO C MHOTOMak-
TOPHOCTbIO PELLAEeMON 33434 U HEOBXOAMMOCTBIO ONpeaeneHnsa 6onbLIOro KONMYECTBa B3anMOCBA3aHHbIX
M W3Ha4YanbHO HEN3BECTHbIX MapamMeTpoB KOHCTPYKLMMW: KOMMMYECTBO CBaii; UX PACMONoXeHue, B TOM Yucne
KONUYEeCTBO PSAOB CBal, PACCTOSHUE MeX Ay CBasiMU B PAAY M MEXAY psaaMu; AMaMeTp, ANUHa u apMupoBa-
Hue (ans *ene3o0eTOHHbIX CBa); LeNecoobpasHOCTb UCMNONb30BaHKUS HAKIOHHBIX, BypoceKyLmuxcs ceai unm
KOHTPMOPCHbIX CBAWMHbIX KOHCTPYKLIMIA.
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a8 — ofiHopAaHbIe; 6, 8, 2 — MHOropsHbIe;  — KOHTPGOPCHBIE; € — CBaU-LLUNOHKU; T — MOBEPXHOCTb CKONbXEHUA; 2 — cean (6apeTTbl),
3 — pocTBepku; 4 — rpyHTOyAEpXUBaloLLas CTeHKa

PucyHok 6.4 — CBaitHble KOHCTPYKLMK

6.3.4.12 Belbop cocTaBa pacyeToB KOHKPETHOMO KOHCTPYKTUBHOIO PELUEHUS NPOTUBOOMOSM3HEBOTO COO-
PY>XXEHWUS JOIHKEH YYUTbIBATL CnelucuKy BbINONHAEMON OYHKLIMK U YCIIOBUI paGOTbl KOHCTPYKLUMW HA CKNOHE:

- [aBneHuWe rpyHTa Ha COOpy>XeHUe ONpeaenseTca BENMYUHOW aKTUBHOMO AaBneHns ONOSM3HeBOro mac-
CuBAa, AENCTBYIOLLErO NEPNEHAUKYIIAPHO OCU COOPYXKEHUA (PPOHTANBHO), @ TaKkKe NoA ONPEAENeHHbLIM YINOoM
Unn B YCNOBUAX 0BTEKaHNUS CBail ONON3HEBbLIMU MAaCCaMK;

- paccTosiHue Mexay cBasiMu B psgy U He0BX0AMMOE KONMYECTBO PAAOB ONPEAEnsoTCA N3 yCNOBUA He-
npoaaBnMBaHUA rPyHTa Mexay CMEXHbIMU CBasiMU NPW HaMpaBfeHWn BEKTOpa ONON3HeBoro AasneHus nep-
NEHANKYNAPHO OCU COOPYXKEHUS,

- OUEHKY obLueli YCTOWYMBOCTI COOPYXKEHUS NPOBOAAT C YYETOM MOBEPXHOCTEN CKOSNbXEHUSA, NPOXoAs-
LUMX HUXKE KOHLOB CBaW;

- paccTosiHue MeXaY CMEXHbIMU COOPY>KEHUSAMU ONPEAENIOT U3 YCNOBUS 06ecnedeHmns NPoCTPaHCTBEH-
HOW YCTOMYMBOCTU y4acTKa CKIOHA MEXAY HUMMU.

6.3.4.13 Pacuyer wara cBain 1 KOHTPAOPCOB U3 YCIIOBUA HENPOAABIIMBAHUA FPYHTA CNEAYET BbINOMHATL
B COOTBETCTBUU C TEOPUEN NNACTUHHOCTH.

6.3.4.14 B pacuyeTax MHOTOpPsAHbIX CBAMHbLIX KOHCTPYKLIMIA, OKa3bIBaIOLLMX COMPOTUBIEHUE NpoAaBnu-
BaHMWIO TPYHTa, HEOBXOAMMO YUUTbIBATb, YTO pacnpeaeneHne AaBNeHWn rpyHTa Mexay psaaMu csawt HOCUT
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HEepaBHOMEPHbIN XapakTep W CyLLECTBEHHO 3aBUCUT OT NPOYHOCTHBIX CBOWCTB FPYHTOB U KOH(pUrypauum csan-
HOro nons.

6.3.4.15 PacnpegeneHne gaBneHus Mexagy CBasgMmu MOXeT ObiTb ONpeaeneHo No COOTBETCTBYIOWMUM
rpacukam, nony4YeHHbIM 3KCNEPUMEHTANbHBIM U PACHETHBLIM NYTEM, MO 3aBUCUMOCTAM B3aUMOBNUSAHUA CBaN
B coctase rpynnbl (CIM 24.13330), a Takke YUNCMEeHHbIMU METOAAMU C UCMONMb30BAHUEM TPEXMEPHbIX (Npo-
CTPaHCTBEHHbLIX) peweHnin MK3.

6.3.4.16 [JaBneHue rpyHTa Ha COOpPY>XEHUE B COOTBETCTBYHOLLMX MPONOPLIMAX NPUKNAALIBAETCA K CBAsM
Kaykgoro psga B npegenax ux cB0BOAHON ANKHLI, B BUAE pacnpeseneHHbIX no rnybuHe Harpy3ok.

6.3.4.17 PacyeT BHYTPEHHMX YCUNUIA CBaNHON MPOTUBOOMON3HEBOW KOHCTPYKLUMKU A0NYCKAeTCA NPOBO-
AWUTb aHaNMTUYECKUMU U YnCNeHHbIMU MeTogamun (MK3, MeToa KOHEUHbIX PasHOCTeNn, MeToAbl KO3hPULMeH-
Ta noctenu u T. A4.). Pacyetbl MOryT NPOBOAMTLCA KaK BPYYHYIO, TaK U C NPUBNEYEeHUEM NPOrpamMMHbIX CPeacTs
(B TOM YMCNE KOMMMEKCHbIX, YYUTbIBAIOLLUMX B3aUMOAEWNCTBUE KOHCTPYKLUUU C rPyHTamMu CknoHa). Mpu atom
ncnonb3yemble METOAbl AOMKHbI YYMTbIBATb BCE OCHOBHble TpeboBaHusa CI1 24.13330 no pacyety CBanHbIX
OyHAAMEHTOB, B TOM YUCTE:

- MO pacyeTy HecyLlel cnocoOHOCTH CBali;

- NO pacyeTy 0CajoK cBai U CBalHbIX KYCTOB;

- MO pacyeTy cBal Ha AENCTBUE rOPU3OHTaNbHbLIX U MOMEHTHBIX Harpy3oK.

6.3.4.18 PacyeT U KOHCTPYMPOBaHUE KENE300ETOHHbIX CBAMHbLIX KOHCTPYKUUM (CBal U CBaWHbLIX PO-
CTBEPKOB) NPOBOAAT cornacHo TpebosaHusm CI 24.13330 u CIM 63.13330; npu Mcnonb30BaHUM meTannuye-
CKux cBaii — cornacHo CI 16.13330.

6.3.4.19 MNMpumeHeHne 3abuBHbLIX U BUOpONOrpy>xaeMbiX CBan AONyCKaeTca B Cny4vasx, koraa npous-
BOACTBO paboT He yxyaLuaeT yCNoBMI yCTOWYMBOCTM CKITOHA (0TKOCA) M 0becnevmBaer NAOTHOE NPUMbIKaHne
rPYHTA K CBae y NOBEPXHOCTU 3E€MIU.

6.3.4.20 Ecnu cBaliHble KOHCTPYKLMKM NpeanonaraeTcsl codeTarb C F[PyHTOBbLIMU aHKepaMu, TO noneped-
HOe apMMpoBaHWE CBall CneayeT BbIMOSHATL U3 apMaTypbl TOrO JKe Krnacca, YTo U NPoAonbHOe.

6.3.5 AHKepHble COOpYXeHUs

6.3.5.1 AHKepHOE U (MNK) HarenbHOE KpPensieHue NPUMEHSIETCA AN 3aKpenneHns HEYCTOMYUBLIX y4acT-
KOB IPYHTOBbIX U CKallbHbIX CKIOHOB U OTKOCOB B KAQYE€CTBE CaMOCTOSITENbHbIX YAEPXMUBAIOLNX COOPYXEHUN
C NoKansHbIMW YNOPHbLIMU drieMeHTamMm (wabamu, nnutamu, 6ankamm, NOACamu U T. 4.), C UCNONb30BaHNEM
CNJIOLLUHLIX METaNNYeCcKnX, Xene3obeTOHHbIX UMM CETYaTLIX NOKPLITUIA, A TaKKe B COYETAHNMU C NOAMOPHBIMU
CTEeHaMM, rpaBUTALMOHHBIMMW, CBANHLIMU U BaPETTHLIMU KOHCTPYKUMAMU (PUCYHKK 6.5, 6.6).

6.3.5.2 OCHOBHbIM YCNOBUEM NPUMEHEHNA aHKEPHbIX KOHCTPYKLUUI ABNSETCA HANuume Ha 0CTaTO4HOM
pPacCTOSAHWUM MPOYHBIX FPYHTOB, B KOTOPbIX pacnonaraetca KopHeBasa 4acTb aHkepa. B npakTtuke cTtpouTens-
CTBa NPUMEHSIKOTCS TPYHTOBbLIE AHKEPDLI (aHKEPHbIE cBaun) anuHoN ot 10—15 M o 50—60 M u Gonee.

6.3.5.3 o HasHayeHUto aHKepbl NOAPA3AENAIOTCA Ha ABE KaTeropun: BPEeMEeHHbIE — UCMOoSIb3yeMble B
CTPOUTENbHbIN NEPUO] U NOCTOSAHHbIE — obecneunBalowme yCTOWYMBOCTL CTPOUTENLHOTO 0ObEKTa Ha BECb
nepuoa aKcnnyaraumu.

6.3.5.4 B KOHCTPYKTMBHOM OTHOLUEHMU BPEMEHHbLIE U NOCTOAHHLIE aHKEPHLIE KOHCTPYKLMN HE UMEIOT
NPUHUUNUATBHOIO OTAUYMSA, 38 UCKITIOYEHUEM CTENEHN 3aLUUTLI OT KOPPO3UU.

6.3.5.5 OCHOBHbIMW KOHCTPYKTUBHbIMU 3NEMEHTAMM aHKEPOB ABNAIOTCA (PUCYHOK 6.7):

- OrONIOBOK — 4acTb aHkepa, obecneunBaioLasi ero 3akpenneHue B ONOPHOIN KOHCTPYKLIMKU UM COOpY-
XKEHUM C NOCNEYIOLLMM HATSHKEHNEM;

- aHKepHas Tara — Hanpsraembli ANeMEHT, nepealoLlee pacTarusaoLLee ycunue ot aHkepyemMoro co-
OPY>XEHUA B aHKEPHYIO 3a4€ernKy (KOPEHb);

- aHKepHas 3ajenka — KOpHeBas YacTb aHkepa, o6ecnevmsalowwan nepeaady Bbi4epruBaloLero ycu-
NnA OT COOPYXEHMSA OKPYXAIOLLEMY FPYHTY.

6.3.5.6 Mo cnocoly ycTpoWCTBa U NPUHLMNY B3aUMOAEWCTBUA C FPYHTOM aHKEPHOW 3a4enku aHKepbl
noapasaensioTcs Ha ByPOUHBLEKLUMOHHBIE U AKOPHbIE (CAMOPACKPLIBAIOLLUECS).
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r
7

a — C onopHoii NNUToI; 6 — ¢ Nosicamm B Buge 6anok; 6 — B COCTaBe 0AHOPSAHOMO UM MHOTOPSAHOTO POCTBEpKa; & — ANA KpenneHus
MOAMNOPHON CTeHbl; 0 — ANS KPenneHUs NoAMNOpHON CTeHbI Ha CBaWHOM (hyHAAMeEHTe; e — ANS KpenneHus ctontyaToli (KOHTPhOPCHOIA)
KOHCTPYKLN

PucyHok 6.5 — AHKepHble yaepuBaloLne KOHCTPYKLMK

PucyHok 6.6 — HarenbHoe kpenneHue ¢ ynopHeIMK NaUTaMu
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O6onouka

KopHeBas 4YacTtb

(kopeHb)

\\
I\ \ \
] \ \
N
KnuHoBmaHble KpenneHua Pesbboeble kpenneHus
Oronoeka oronoeka

PucyHok 6.7 — MNpuHUMnuansHasa KOHCTPYKLUUS MHBEKLUMOHHOIO aHKepa

6.3.5.7 K 6ypOMHBEKLMOHHBIM OTHOCATCS aHKEepbl, ycTpanBaeMble B OypoBbIX CKBAXXMHAX C NOCNEAyHo-
WMM hopMUPOBAHMEM AHKEPHOW 3aJenku (PUKCUPOBAHHON AMWHLI METOAOM HarHETaHUsl LLEMEHTHOro pac-
TBOpa (0AHOpa3oBas unu AByxpa3oBas LemeHTauus). Mo TexHonorun yctponcrea GypOUHBLEKLMOHHLIE aH-
Kepbl NogpasfaensioTcst Ha BypoonyCkHbleE — aHKepHas TAra NOrpy>XaeTcs B NpeaBapuTenbHO NPOOypeHHyI0
CKBaXKMHY (C 06caaHomn Tpy6OoI MM 3anoNHEHHYIO LIeMEHTHO-NECYaHbIM PaCTBOPOM) U caMo3abypuBaemblie —
OypoBasi KOJIOHHa OCTaeTcsl B CKBAXXMHE M0 OKOHYAHWUKU NPOXOAKN U BbINOMHAET (PYHKUUIO aHKEPHON TATW.

6.3.5.8 B kauecTBe aHKEPHON TAMM MCNOMb3YIOTCA: CTasflbHbIE apMaTypPHbIE CTEPXXHU, CTarbHbIE TPOChHI,
MeTannuyeckne Tpyobl OYpOBEIX KOMOHH, CTEKNO- 1 6a3ansToNnacTUKoBas apmarypa.

6.3.5.9 K camopacKpblBalOLMMCA aHKepaM OTHOCATCA FPYHTOBbIE aHKepbl, KOPHEBAsA 4acCTb KOTOPbIX
dhopmupyeTca packpbITUEM AKOPHON CUCTEMbI (YNOPHasA NnuTa, f1onactu u T. A.) NOCrne Norpy>XeHus Ha 3a-
ZAaHHyto rmy6uHy. MorpyeHune ocyLlecTBnsaeTcs 3abMBKON W BAaBnuBaHUEM noa obbiM YoM OT BEpTU-
KanbHOro 0 rOpM30OHTAarbHOTO.

6.3.5.10 HarenbHoe kpenneHue (CM. pUCYHOK 6.6) Ucnonb3yeTca ANng NnoBbILWEeHUS YCTONYMBOCTU BEP-
TUKanbHbIX U KPYTOHAKMOHHBIX FPYHTOBLIX OTKOCOB 38 CYET YKPEMMEeHUs1 rPYHTOBOr0 Maccmea CMCTEMOW ap-
MUPYIOLLIMX CTEPXHEN (TPYHTOBLIX Harenen) U yCTPOMCTBA Hapy»XHOW OONULIOBKU, COEAUHSIEMON C Harens-
MU. HarernbHOE KpenneHue crieayet NpUMeEHsiTb NPU CPaBHUTENBHO HEBONbLUMX 0OBbEMAx OMON3HEBLIX TEn.
MpuHUMNUaneEHOe OTMMYME Harens OT aHKepa 3aKMioYaeTcs B OTCYTCTBUK NPEABAPUTENLHOTO HaTSHKEHUS U
hopMUpPyeMOit KOPHEBOI YacTu.

6.3.5.11 Harenu BbINONHAIOTCA U3 CTEPXKHEBOW apMatypbl NEPUOANYECKOrO UMM BUHTOBOrO Npodouns
anametpom 12—28 MM. MIX norpyxeHune B rpyHT OCYLLECTBNAETCA 3a0MBKOW, BAABMMBaHUEM UM YCTAHOBKOW
B OypOBbIE CKBaXXMHbI, 3aMOSIHEHHbIE LIEMEHTHBIM pacTBOpPOM. [10 aHanorumM ¢ aHkepHbIM KpenneHnem Aony-
CKaeTCsA NPUMEHSTL TpybYaThle BUHTOBbLIE HArenu ¢ TeEpsemMon OypoBOi KOPOHKOW, NMOTPYXEHME KOTOPbIX OCY-
wecrensietcs 6ypoBbiM ¢nocobom (Harens B AAHHOM Criydae ABnseTcs 6ypoBOW KOMOHHON) C NOCNEAYIOLLUM
3aMofTHEHNEM CKBaXKWHbI LLIEMEHTHbLIM PacTBOPOM.
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KpenneHnme nOBEpPXHOCTM OTKOCA OCYLUECTBMSIETCSA: HAHECEHUMEM HaOpbLI3roM OETOHHOIO MOKPLITUS;
YCTPONCTBOM PaMHOW KOHCTPYKLUMKU U3 COOPHOrO xene3obeToHa, COCTOALLEN M3 rOPU3OHTANbHbLIX U BEPTU-
KanbHbIX 6anoK; yCTaHOBKOW COOPHBIX XXENe306ETOHHbIX NAUT; NOKPLITUEM CETKAMU, FEOTEKCTUNEM 1 APYTUMU
CUHTETUYECKUMU MaTepuanamu.

6.3.5.12 MNpu NpoeKTUPOBAHNM AHKEPHbIX KOHCTPYKLMIA AOMKHbI ObiTb BLIMOSIHEHLI Crieylolue BUAbI
pac4eToB:

- pacyeTbl 06LLel YCTOMYUBOCTH COOPYXKEHUST,

- AedopMaLOHHbIE PacYeThbl CUCTEMbI «COOPYXXEHUE — aHKEPHOE KpernseHne» (YMCIEHHLIMU METO-
Aamu);

- pacdeTbl HecyLUel CnoCcoGHOCTM aHKepa Mo rPYHTY M MPOYHOCTU NO Marepuarny;

- pac4eTbl NPOYHOCTU OTAENbHbIX 9NIEMEHTOB, BXOASLUMX B COCTaB aHKkepa (OronoBoOK, 3aMOK, ynopHas
nurauT. 4.).

Mpwn aTOM gomkHbI ObITb 06ecneYeHbl cneaytowme TpeboBaHus:

- [OCTaTO4Has Hecywaa cnocoBHOCTb aHKkepa AN BOCMPUATUA YCUNUIA, NepeaaBaemMbix OT yep uBa-
€MOro Coopy»XeHusi, ¢ TpebyembiMu KO3hPrUMEHTaMK 3anaca;

- pacnonoeHue 30Hbl 3aJ€enkn aHkepa (KOpHs) 3a npeaenamu Npu3Mbl OOPYLLIEHUS UNKU NOTEHUMATb-
HOro OMOM3HEeBOro MaccuBa;

- OOCTaTOYHbIN YPOBEHL KOPPO3UOHHOM 3alUMThl aHKEpa M y3na KpenneHust K COOPY>KEHUIO C Yy4ETOM
3KCMNyaTaLMoHHOIo cpoka cryxobbl.

6.3.5.13 Mpu NpoeKkTUPOBaHUN IPYHTOBLIX aHKEPOB ONPEAENAOTCA:

- YMCNO APYCOB @HKEPHOIO KPENMeHUs, YNCIO0 aHKEPOB B KAXKAOM APYCE, UX LIAr 1 YIon HaKMoHa;

- ceobogHas AnvHa aHKepHOW Tsaru, obecneunBaoLan pasMeLleHne 3agenku (KOpHs) aHkepa B HeCMe-
LLAEMYIO 30HY FPYHTOBOIO MaccuBa;

- AVaMmeTp U ANMHA KOPHEBOM YacTu aHkepa (3aaenku), Heo6xoauMbIE AN BOCMPUATUSA PACYETHBIX Ha-
rpy3ok;

- MecTa AnA YCTAHOBKM OMbITHbIX aHKEPOB W NpOrpamma NPOGHbLIX UCTILITAHWIA AN OKOHYAaTENbHOro
NOATBEPXKAEHUSA UMW KOPPEKTUPOBKU NPUHATON KOHCTPYKLUK.

6.3.5.14 Kpome TOro, B cOCTaBe NPOEKTHON U padouen AOKYMEHTauMu Hapsaay ¢ NpODOHbIMU [OMDKHBI
ObITb NPEefYCMOTPEHbLI KOHTPOMbHbLIE U NMPUEMOYHBbIE UCTILITAHUA aHkepoB. TpeGoBaHuA k pa3pabotke npo-
rpaMMbl UCNbITaHWIiK NpuBeaeHsl B [14], [17].

ObecneveHue aKCnnyaTaLMoOHHON HAAEXXHOCTU COOPYXeHUs cneayeT obecneumBaTb NMyTEM COYETAHUA
PacYETHO-KOHCTPYKTUBHBIX MEPONPUSTUI C HAaTYPHLIMU UCNbITAHUSAMU aHKkepoB. ObBecneveHue akcnnyarauu-
OHHOW HaAEXHOCTU COOPY>KEHUS TONbKO 32 CYET PACYETHO-KOHCTPYKTUBHBIX MEPONPUATUI JONYCKAETCA B UC-
KIMIOYUTENBHBIX CIY4asx AN BPEMEHHbIX COOPY>XEHUI B TPYAHOAOCTYMHLIX MECTAX, €CAN UX Pa3pyLUEHNE He
CBSI32HO C PUCKOM ANs1 XXM3HW MoAei Unu NPUMUHEHUS] COLManbHO-9KOHOMMYECKOTO yulep6a.

6.3.5.15 Pacuetbl 06Lel YCTOWYUBOCTM BbIMOSHAIOT B 3aBUCMMOCTU OT TUNA U KOHCTPYKLIMM aHKEPHOTO
COOpPYXXEHUS COMacHO yKkazaHMsAM COOTBETCTBYIOLLIMX MYHKTOB HACTOALLEro pasaena. B pesynerare pacyeTtos
onpeaensioTcsi OCHOBHbIE rabapuTbl COOPYXXEHUS, a TaloKe pacyeTHas Harpy3ka Ha aHkep, ero AnvHa u pac-
NonOXXeHWe KOPHEBOW YacTu.

6.3.5.16 [ledopmaLMOHHbIE pacyeTbl CUCTEMbI «COOPYXXEHME — FPYHTOBLIN MACCUB — aHKEpPHOE Kpe-
NneHUe» BbIMOMHSAIOT B LENSIX ONpeeneHust BCeX PaCUETHbIX YCUNUI, AeNCTBYIOLMX HA ANEMEHTbI COOPYXe-
HUA N aHKepa C YYETOM UX KECTKOCTU U NOAATMIMBOCTM NPU B3aUMOAENCTBUN C FPYHTOBbLIM Maccusom. Mpu
pacyeTax aHanUTUYECKUMMW UIU YUCTIEHHBIMU METOAAMM (C UCNOMNb3OBAHUEM KOHTaKTHBIX UITU KOHTUHYanb-
HbIX YNPYronnacTu4eckux Moaernei rpyHTa) XeCTKOCTb M Hecyluasi CoOCOGHOCTb aHKEPHOTO KpPEenneHus Ha
BblAEPruBaHMe MOXET ObITb OnpeferneHa pacyeTom, a TaKkke no Marepuanam UCNbITAHWS aHKepOB B aHano-
MMYHbIX FPYHTOBLIX YCMOBUSX C 00s13aTeNbHONM nocneayiowe KOppekTMPOBKON NO pesynsraramM NpoOHbIX UC-
NbITAHWI HA CTPOUTENbLHOW NNoLajke.

6.3.5.17 ina pacueTa Hecyulen cnocoOHOCTM u NpoYHOCTH aHkepa ycnosue (5.1) CIM 116.13330.2012
NPUHUMAET BUA:

o pelap 6.2)

Yd,a Yn

rae F, R, y, — 10 xe, uto B ycnoeuu (5.1) CM 116.13330.2012;
Yo — KOIMDULIMEHT YCNOBUIA paBoTkl, YUCTIEHHO PaBHbIN 1 B ycnosuu (5.1) CI 116.13330.2012;
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Vg g — KOIPMDULMEHT YCOBMI paBoTbl, YUUTHIBAIOLUMI CTENEHb TOYHOCTU OMPEAEneHUst aHKEPHOTO
YCUMUSA; MPUHUMAET SHAYEHUS:

Yg 4 = 0,85 — AN NOCTOAHHLIX aHKEPOB,
Yga = 0,95 — Ansa BpeMEHHbIX aHKEPOB,;

Yg — KOS(PMDULIMEHT YCroBuiA paboTbl aHkepa B rPyHTOBOM MacCUBE, Y4YUTbIBAKOLWWIA CTENEHb TOY-
HOCTM OMpeaeneHust ero HecyLLer CnocoBHOCTHU:

Yg = 0,75 n v, = 0,85 — ANA NoCTOAHHLIX aHKEPOB NPX ONPeaeneHn HecyLel cnocoGHOCTM
pac4eToM M Mo pesysikTatam UCMLITAaHWIA COOTBETCTBEHHO,

Yy = 0,85 1y, = 0,95 — ana BpeMeHHbIX aHKEPOB MNP OMPEAENEHNN HecyLLel CnocoBHOCTH
pacyeToM M NpU UCTLITAHUSIX,

vq = 0,85 nyy= 0,95 — ana pacyera NPOYHOCTU MOCTOAHHBIX N BPEMEHHbBIX aHKEPOB COOTBET-
CTBEHHO.

6.3.5.18 YkaszaHus no pacyeTy HecyLlel cnocobHOCTU aHKepa Ha BblaepruaHue (Mo rpyHTy) npuseae-
Hbl B [14], [17], [18]. icnonb3osanue MeToaa, NpeacTaBneHHoro B [14], npeanoyTUTensHo.

6.3.5.19 PacyeTt npo4HOCTU aHKEPHOIo KpenseHsa B 3aBUCUMOCTH OT MaTepuana aHKkepHO TArn NpoBo-
OAT B COOTBETCTBUM C ykasaHuamu Cl1 16.13330, CI1 28.13330, TOCT 5781, TOCT 2688.

6.3.5.20 Mpu pa3paboTke u BbINOMHEHUM paboT NO YCTPONCTBY IPYHTOBbLIX aHKEPOB AOMKHbI ObITb NPO-
BEZIEHbl KOMMIEKCHbIE UCMBITAHWSA aHKEPOB, BKIOYAOLME NPOOHbIE, KOHTPOMbHLIE U NMPUEMOYHbIE UCMbITA-
Hus. TpeboBaHMS kK ONpeaeneHunio CocTaBa M METOAMKU UCTbITaHUI B NporpaMMe pabot npueeaeHsb! B [14].

KpomMe TOro, ans COOPYXXEHWIA MOBBILLUEHHON OTBETCTBEHHOCTU JOMKHbI GbITb NPELyCMOTPEHBI MEPO-
NPUATUA NO OCYLLECTBEHMIO PErynspHOro KOHTponsa 3a AedopmauusiMu NPOTUBOOMNOM3HEBOrO COOPYXKe-
HUS U TPYHTOBbIMK aHkepamu. TpeboBaHus k paspaboTke Takux meponpustui npuseaeHbl B CM 58.13330,
CM 22.13330, CIM 23.13330, [14].

6.3.5.21 PaspyLuaioLLyto cuny, KoTopas MICNonb3yeTcs npu paspaboTke NPOeKkTHON u paboven AoKyMeH-
Tauuu, cneayet NPUHUMAaTh Takon, YTOObI OHA HE MPEBbILLIANa npeaena NPOYHOCTU aHKepa Ha Pa3pbiB B KOHLE
BbIOPAHHOIO PacYeTHOro cpoka Cry0bl C y4eTOM NPUNycka Ha KOPPO3MIO.

6.3.5.22 Mpu pacyete paboyero ycunusi B aHkepe A0IkHA ObITb NPUHATA MEHbLUIAS U3 XapaKTEPUCTUK:

a) Npeaen TEKY4eCTn NpU pacTaXEeHUH;

6) npeaenbHO gonyctuMas gechopmaumsi Npu pacTsBKEHUN.

6.3.5.23 TNpu 13rotoBNEeHMU aHKEPOB B KA4YECTBE arnbTEPHATUBbLI LEMEHTHOMY pPacTBOpY AONyCKaeTcs
NPUMEHATL NOAUMEPBLI N NONUMEPHbIE PacTBOPbI NPU YCNOBUU, UTO UX NPUFOAHOCTb K NPUMEHEHUIO Noa-
TBEPXAEHA AOKYMEHTOM NO OLieHKe COOTBETCTBUA. [Ina npoBepku kayecTsa CMeCcH, BpEMEHU CXBaTbIBaHUSA U
XapaKkTepuCTUK AOIMkHbI ObITb NPOBEAEHbI TabopaTopHbIEe U NONEBLIE UCCIIEA0BaHUSA.

6.3.5.24 MNpumeHeHne HeusBnekaembix ob6cagHbIX TPYO cneayer orpaHuYMBaThb B CBAMHO-aHKEPHbIX
coopyxeHusix. MpumeHeHne HenssnekaeMbix 06CaAHbIX TPYO Kak UCKMIOYEHUE AOMNYCKAEeTCA ¢ cornacus 3a-
CTpoNLMKA (TEXHUYECKOrO 3aKa34uka) B CIIOXKHbIX r€0norm4eckux yCrnoBUSAX TOMbKO [0 OTMETKM Bepxa 3a-
Aenku csaun. B cnyvae ecnu npuMeHsieTcs Heussnekaemas o6cagHas Tpyba BTOPMUHONO MCMNONbL30BaHUS, HE
[ONYyCKaeTcs yunuTbiBaThb €€ U3rMOHYI0 XXECTKOCTb B pacyete. B cnyyae ecnu Heussnekaemas Tpyba HoBas U
pac4eTHbIN CPOK CNYxObl €€ aHTUKOPPO3UOHHOTO NOKPLITUSI COBMAAAaeT Co CPOKOM Cy>XDObl COOPYXEHUS, A0-
nycKaeTcs nepeaada Harpysku OT aHKepa yepes Hee.

6.3.5.25 PaccTosiHne oT nogoLwBbl (hyHAAMEHTA UMK KPasi NOA3EMHON YaCcTu COOPYXEHUS A0 Gnuxaii-
LIEeN TOYKM KOPHA PYHTOBOrO aHkepa [OIDkHO ObITb HE MeHee 3 M (PUCYHOK 6.8, @), a OT NOBEPXHOCTU NNaHu-
POBKU UNKN €CTECTBEHHOrO CKNOHA — He MeHbLue 4 M (pucyHok 6.8, 6).
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23 M

1 S

PucyHok 6.8 — MuHUManbHoe paccTosiHMe 10 KOpPHSA aHkepa

6.3.5.26 PaccrosiHne oT 3Tnx ke 06bLEKTOB A0 LIEHTPa KOPHA FPYHTOBOrO aHkepa AOMKHO ObITh HE MeHee
4.5 m (pucyHok 6.9).

6.3.5.27 3apnenka aHkepa (kopeHb) AOIDKHA pacnonaratbCa 3a npeaenamm pacyeTHoOM 30HbI 06pylue-
HUSA, BbINOPA MNU NMOBEPXHOCTU rpyHTa. Paccrosinue ot nmioboi pac4eTHON NOBEPXHOCTU 0BpyLIEHUA 10 KOPHA
aHkepa J0ImKHO ObiTb HE MeHee 1,5 M unu 0,2H, rie H — HanbonblLuas BbICOTa yaepXMBaeMoro Maccuea 3a
nepuoj CTpPOUTENbCTBA U IKCNNyaTaLumMn COOPY>KEHUS C YYETOM YCTPOMCTBA BPEMEHHbIX TPaHLLEW Unu npo-
rHO3HOro NOAMbIBA HWXKHETO penbeda (CM. PUCYHOK 6.9).

6.3.5.28 PaccrosiHne mMexay KOpPHAMM napannenbHbiX aHKEPOB B NlaHe AO0MKHO ObiTb HE MeHee Tpex
OMaMeTpPOB KOPHS aHKepa, HO He MeHee 1,2 M.

6.3.5.29 Ecnu Ha KpMBOTMHENHBIX YHaCTKaX COOPYXEHUI HE yAaeTcsA 00ecneunTb paccTosHne S, Mexay
aHkepamu oHOro sipyca 6onee 1,2 M, TO He0OX0ANMO MEHSATb YITbl HAKNOHA aHKEepPOB AQ Tak, YToObI cobnio-
Aanocb MMHUMarbHOe PacCTOAHNE MEXAY KOPHAMU C YYETOM TEXHOMOMMUYECKON NOrPELLIHOCTU Ha YCTPOWCTBO
CKB@XXWMHbI B Aa@HHbIX rpyHTax (pucyHoK 6.10).

6.3.5.30 3anpeLueHo pacnonaratb KOpeHb aHKepa Ha rpaHuLEe NecyaHbiX U IMUHUCTbIX MHKEHEPHO-TeO-
noruyeckux anemexHtos (UIM3) (pucyHok 6.11).

[MoTeHunanebHas
[~ NOBEPXHOCTb
obpylieHus

4.5m

x=15munn 0,2H

PucyHok 6.9 — MuHuManbsHoe 3armybreHve KopHS aHkepa
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PucyHok 6.10 — PacronokeHie aHKepoB Ha KPMBOMMHEIHBIX yUacTKax CoopyxeHUs
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a— HeJonycTUMoe pacriorioxXeHne aHkepa, 5—,E|0I'IyCTVIMoe pacnonoxeHue
PucyHok 6.11 — PacnonoxeHue aHKepoB Ha rpaHule U3

6.3.5.31 [inA nosbiweHns 3ppekTMBHOCTU NPOTUBOOMNON3HEBLIE aHKEPHLIE COOPYXKEHUSA CreayeT, Kak
npaBuIo, COMETaTb C CUCTEMATUYECKUM JPEHAKOM.

6.3.5.32 Coopy)XeHne JOmKHO NepekpbIBaTh N0 BO3MOXKHOCTM BECH OMOM3HEBOV UMW OMON3HEONACHbIN
y4yacToK eAnHON (CNMOLLHON) KOHCTPYKUUEN M 3aKPennaTbCa B YCTOMYUBLIX TPYHTaX 32 €ro npeaenamu.

Mpu HEOBXOAMMOCTU AOMYCKAETCA AENUTL COOPY>KEHUE HA CEKLUM UNn NPUMEHATE B Npejenax onons-
HeBOro (ONON3HEeONaCHOr0) y4acTKa OTAENLHO CTOALME COOpYXeHus. Mpn 9TOM cneasyeT yunTbiBatb ekt
MPOCTPaHCTBEHHOTO BO3EHCTBUA OMOSI3HA C YYETOM PA3fIMYHON XECTKOCTU OTAENbHbIX CeKLMA. AHKEPbI CO-
CeHUX CEKLMI HE AOMMKHbI MPOXOAUTL Grivke 3 M K pac4eTHON NOBEPXHOCTU CMELLEHUA COCEAHUX OTAENMbHO
CTOSALLMX CEKLMN.

6.3.5.33 KoHCTpykumust AedhOPMaLMOHHBIX LUBOB JOSDKHA UCKIOYATb NonepeYHble CMELLIEHUS CMEXHbIX
CEeKLM OTHOCUTESNbHO NPOAONbHOA OCY COOPYKEHWIA.

6.3.5.34 Cneayet n3beraTb pacronoxeHuns AedopMaLuoHHbIX LIBOB B MECTaX MakCMMaribHbIX OMOm3-
HEeBbIX Harpysok (Hanpumep, B CEPeaMHE OMONM3HEBOrO y4acTka).
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6.3.5.35 B 00nMLOBOYHBIX NaHenax ¢ GONbLIOKH NOBEPXHOCTLIO HarpeBa B PaioHaxX CO 3HAUUTENbHOM
amnnuTyaon TemnepaTtypHbix koneGaHum cneayeT npeaycMarpusatb TemneparypHo-AedOopMaLUOHHbIe
WwBbl. YacToTy pacnonoxeHus TeMneparypHo-4edopmMauMOHHbIX LUBOB CreayeT Ha3Hayarb No pesynsratam
pacuera TeMmneparypHbix Aedopmaumnin yaepxmeatoLero CoOOPY>XeH1sa Unu HasHauyaTb U3 KOHCTPYKTUBHbIX CO-
obpaxxeHui no TpeboBaHUAM COOTBETCTBYIOLLMX CBOAOB NpaBun.

6.3.5.36 Mpu Hanuuumu pac4yeTHOro 060CHOBaHUA AONYCKAETCA UCNONb30BaTh OONMULIOBOYHYIO NaHENb B
Ka4yecTBe pacnpeaenuTensHon banku aHkepos.

6.3.5.37 Kpome BbiLLENEPEYMCIIEHHBIX UCTILITAHUI NPOEKTHOW U paGoden JOKyMEeHTaumen MOryT npe-
AyCcMaTpuBaTbCsa ApYrme BUAbl UCMbITAHWI (CTEHAOBLIE U T. 4.), 06yCcnoBneHHbIe 0COBEHHOCTAMU KOHCTPYK-
LU SMEMEHTOB aHKEPOB UMM TEXHONOIMEN UX YCTPOWCTBA B AaHHbIX HXEHEPHO-Teonormyeckux ycnoBusx.

6.3.5.38 McnbiTaHusa aHKkepoB cneayeT NPpoBOAUTL HE paHee AOCTUXEHUSI LEMEHTHbIM KaMHEM CTBONa
70 % pac4eTHOM NMPOYHOCTM.

6.3.5.39 lNpumeHsieMble KOHCTPYKTUBHbIE MEPONPUATUA AOSDKHbI CHKATh YYBCTBUTEIIbHOCTL COOPYXKE-
HUA K CEMCMUYECKUM Harpy3kam. [1na sToro 40onyCcKaeTca:

- YBEnuuuBaTh rnyOuHy 3aAenku cBaw unu 3arnybneHve yaepKBaloLero COOPY>KEHUST;

- YBENWUMBATb ANUHY CBOOOAHOM YaCTM TAMM aHKepa;

- DOMONHUTENLHO 3arnyonsaTb KOPEHb aHkepa.

6.3.5.40 Npu NnpoeKkTMpoOBaHUU FPYHTOBbLIX AHKEPOB AONYCKAETCH PYKOBOACTBOBATLCS TAKKE yKa3aHUsi-
mMu CIM248.1325800.2016 (pasaen 12).

7 NMpoTUBOOOBaNbHbLIE COOPYKEHUSI U MEPONPUATUA

7.1 OCHOBHBbI€ NMOJNIOXEHUA

7.1.1 TpeboBaHusi K NPOEKTUPOBAHMIO NPOTUBOOOBASLHbLIX COOPYXXEHMI HA OCHOBE MCCNEeaoBaHumn ae-
dopMaLmy CKIIOHA N0 MEXAHM3MY CMELLEHUS, MACLLTabHOCTM NPOSABMNEHUM, LIMKITMMHOCTU U NPUYUH Pa3BUTHSA
06BanbHbIX NPOLIECCOB B KOHKPETHBIX UHXXEHEPHO-TEONOrMYECKMX YCNOBUSX C Y4ETOM NPOrHO3a UX U3MeHe-
HWS B NEpUoA CTPOUTENLCTBA U AKCnnyarauumn oobekTa npuseaeHs! B [15].

7.1.2 cnonb3oBaHue cpeacTB NPOTUBOOOBANBHON 3aLLMTHI 9KOHOMUYECKU U TEXHUYECKU Lienecoobpas-
HO npu o6bemax o6BanbHbIX MPOLECCOB A0 HECKOSbKUX ThICAY KyOudeckux meTpos. Ha yyactkax KpynHbIxX
obBanbHbIX NPosBNeHuit B 06bemax, NpeBbILaoWmux AeCATKN ThiCAY KyOu4eckux MeTpoB, LenecoobpasHo
OCYLLECTBATL BbIHOC 06EKTOB U3 30HBI BEPOATHOTO BO3AENCTBUA.

7.1.3 B 3aBUCUMOCTU OT KOHKPETHbIX YCIIOBUI OObeKTa AONYyCKAeTCA NPUMEHATb CPEACTBA aKTUBHOM
UM NacCUBHON NPOTMBOOGBANLHON 3aLLUMTLI, @ TAKXKE UX KOMOUHALMK.

7.1.4 COOPYXXEHMA U MEPONPUATUA aKTUBHOW 3aLUMTbl MCMONb3YIOTCA ANA NpeaoTBpaLLeHUs pasBuTuA
o6BanbHbIX NPOLECCOB:

- NpPU HEJOCTaTOYHON O6LLEN YCTOMYMBOCTU CKITOHA;

- Npu HeoBxo0AMMOCTU cTabunu3auum HeYCTOMYMBLIX KPYMHBIX CKanbHbIX B10KOB;

- AnA 3akpenneHns pasapobrneHHbIX U ocnabneHHbIX 30H CKanbHbIX CKMOHOB, HA KOTOPbLIX BO3MOXHO
hOpPMUPOBAHME MACCOBOr0O 0OPYLUEHWA CKamnbHbIX OGNOMKOB;

- Ons npeaoTBpaLleHns NPoLEeCcCoB 3p03UM (BLIBETPUBAHUSA U Pa3PYLUEHNUS) Ha CKIOHE.

7.1.5 Cpeacrea naccuBHOM NPOTMBOOOBAMNLHOW 3aLMTbl MPUMEHAIOT B CrydasX, ecnv npuMeHeHue
CPEACTB aKTMBHOMN MPOTUBOOOBANBHON 3aLUUTLI HEBO3MOXHO, SKOHOMUYECKM HEeLenecoobpasHo unm He uc-
KIO4YaeT ¢ AOCTaTOMHOW HaeXXHOCTbIO BO3MOXHOCTb pasBuTMA 06BanbHbIx npoueccos. K cpeacTeam naccus-
HOW NPOTUBOOOBANBLHOM 3aLLMTLI OTHOCAT COOPYXKEHUS U MEPOMNPUSATUSA, KOTOPbLIE MO3BONSAIOT NPEAOTBPATUTL
Unn CHU3UTb A0 TpebyemMoro ypoBHsi BO3AeiCTBME 00BanNbHbIX NPOLIECCOB HA 3alLMLLaeMblii 0OLEKT 3a cHeT
peanu3auuu KOMNeKca peLieHnin No Nepexeary, 0OCTaHOBKe U (UMW) OpraHM3oBaHHOMY NPOMYCKY NPOAYKTOB
06BanbHbIX NPOLIECCOB.

7.1.6 B 3aBMCMMOCTHM OT NpUHUMNA AeliCTBUSA B KAa4ECTBE CPEACTB akTUBHOWM NPOTMBOOGBANLHOM 3aLuu-
Thbl NPUMEHSIOT:

- U3MEeHeHue penbeda CKIIOHOB;

- MacCuBHbIE (TPABUTALIMOHHBIE) YAEPKUBAIOLLME COOPYXKEHNS;

- @HKepHble yaepXMBatoLLMe COOPYXKEHUS;

- 3aLMTHbIE MOKPbITUS U 3aKPENSIEHNE IPYHTOB;

- arponecoMernMopaTUBHbLIE MEPONPUATUS.
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7.1.7 Kpome TOro, B KOMNAEKCe C OCHOBHbIMU METOAAMU aKTUBHOW NPOTUBOOOBANLHON 3aLUUThI PEKO-
MeHAYeTCH npeaycMaTpusaTh AONONHUTENbHBIE MEPOMNPUATUSA, TAKME KakK:

- perynupoBaHue CToKa NOBEPXHOCTHLIX BOA C NPUMEHEHUEM BEPTUKANbHOW NNaHUPOBKU TEPPUTOPUM
W YCTPOMNCTBOM CUCTEMbI NOBEPXHOCTHOrO BOAOOTBOAA;

- perynupoBaHue TENSOBbIX NPOLECCOB C MPUMEHEHMEM TENNO3ALLMTHBLIX YCTPOWUCTB U NOKPLITUN;

- YCTaHOBIEHWE OXPaHHbIX 30H (AN COXPAHEHUs1 €CTECTBEHHOTO PaCTUTENBLHOTO MOKPOBA) U Ap.

7.1.8 Cpeacrea naccuBHON NPOTUBOOGBANLHON 3aLUMTbLl B 3aBUCUMMOCTU OT NPUMHLUMNA AEACTBUA U KOH-
CTPYKTUBHbIX PELLEHUI NOAPA3AENSAIOTCA HA yNaenueatoLme (aAns nnowaaHbiX U NMMHERHbIX 0ObLEKTOB) U NPOo-
nyckaiowe (Ans NMHENnHbIX 06 EKTOB) COOPYXKEHUS.

7.1.9 Ynasnueaiowme COOpyXeHUA BbINOMHAIOT B LIENAX 3a4epXaHua NPOAYKTOB OTBarna u UCKIMoYEeHUs
BO3MOXHOCTU MX NONagaHnsa Ha 3awmwaembiin 06bekT. K OCHOBHbLIM TUNaM ynaBnuMBaloLMX COOPY>XKEHUIA OT-
HOCATCA:

- MaccuBHbl€ (rPaBUTALMOHHbIE) yNaBnuBatoLLme COopyXeHusi (yNnaBnuBaloLLmMe MONku1, TPaHLLEeu, Bansl,
yNnaenuBaioLme U orpaguTenbHble CTeHb);

- mbkue ynasnusaoLwme coopyxeHua (rubkue 6apbepsbl, rMdpuaHbie 6apbepbl U NACCUBHLIE MOKPOB-
HbIE CETKM).

7.1.10 Mponyckaowme COOPY>XEHUA NPeaHA3HAYEHbI AN OPraHU30BaHHOTO MPOMyCcKa NpPOAYyKTOB 00-
BanbHbIX NpoLieccoB. B 3aBMCMMOCTH OT cnoco6a nponycka pasnuyaroTcs:

- ranepeu (Nponyck Haj 3awuLaembiM 06bEKTOM);

- acTakaabl (Nponyck noa 3awmaemMbiM 00beKTOM).

7.1.11 B uensax npeaynpexaeHus oOBanbHbIX NPOLECCOB HA FOPHLIX CKMOHAX AOMMKHbI ObiThb Npeayc-
MOTPEHbI NPOUNAKTUYECKNE MEPONPUATUA, KOTOPbIE BKITIOYAIOT COBPEMEHHYIO OUMCTKY CKIOHA, yAaneHue
HaKOMUBLUMXCA NPOAYKTOB OOPYLUEHNS B YNABNUBAIOLLIMX COOPYXEHUSIX, 00PYLLEHNE KPYNHbIX CKarnbHbIX Mac-
CMBOB, yrpoxaroLumx obsanamu (cMm. Take 8.2).

7.1.12 Ha yyactkax pa3sutusa 06BanbHbIX NPOLECCOB AOMKHbI ObITb NPeaycMOTPEeHbl MEPONPUSATUS MO
reoTexHU4eCcKkoOMy MOHUTOPUHTY B Liensix obecneveHns 6e30NacHOCTM 3aLMLLAeMbIX COOPY>XEHUI U TEPPUTO-
puUii, KOHTPOMSA COCTOAHUA COOPYXKEHWIA, CKNOHOB, 06BANOONACHbIX Y4AaCTKOB, NPOrHO3a pa3sBUTUS ONACHbIX
reornorn4ecknx NPoLECccoB U UX CBOEBPEMEHHOIO NpeaynpexaeHus. B 3aBMCUMOCTN OT KOHKPETHBIX reoTex-
HUYECKMUX YCIOBUI ydacTka, NPUHATLIX METOA0B NPOTUBOOOBANLHON 3alUUTLI, YPOBHSA OTBETCTBEHHOCTU CO-
OPY>XEeHUI ONpeaensaiTcsa Buabl, COCTaB, CPOKU U 0ObEMbI FrEOTEXHUYECKOrO MOHUTOPUHIA (CM. 8.1).

7.2 MeTOAbl aKTUBHOM NPOTUBOOOBASILHON 3aLUThI

7.2.1 dopmMupoBaHne yCTOWYMBOrO NPOUNA CKNOHA OCYLUECTBNAETCA NPEUMYLLUECTBEHHO NMpPU MOony-
CKanbHbIX, CKarnbHbIX PaspyLUeHHbIX U AUCMEPCHbLIX NOpoAax, chnararolmx MPUPOAHbIA CKIOH, 3@ CYET €ro
YNONMaXKMBaHMA CPE3KOW, PaCUUCTKON OT NPOAYKTOB OOPYLUEHUA, yAaNeHMEM HABUCAIOLMX U HEYCTOWYNBBIX
CKarnbHbIX Mbl6 1 0GMOMKOB U T. A.

7.2.2 Ina CKNOHOB BbICOTON A0 12—15 M, Kak npaBuso, NPOBOAAT UX BbINONAXUBaHUE:

- B Cfy4yae CrOXXEHWUsi FPYHTaMu, AaloWyMMK B NPOLECCE BbIBETPUBAHUA MENKMe 06noMku (Hanpumep,
cnaHuamu, MeprensamMu aprunnuramm u Ap.), NpUaaHUeM KPYTU3HbI CKIMOHA A0 Yrna, MEeHbLLEero yrna ecre-
CTBEHHOrO OTKOCA CrnararLUyX rPyHTOB;

- NpU COBNAaZEHUN OCHOBHOM SIPKO BbIPAXXEHHOW CUCTEMbI MOBEPXHOCTEN ocnabneHua (TpeLumH, cnou-
CTOCTH) C MOBEPXHOCTBLIO NPUPOAHOrO CKIOHA AOMNYCKaeTcs co3aaHue Kak MOCTOSAHHOrO, TakK U TOMaHOro npo-
duna oTkoca.

7.2.3 NMpu BbICOTE NPUPOAHOTO CKIOHa Gonee 12—15 M Hapsiay € BbINOMaXXUBAHMEM JODKHO OCYLLECT-
BMNATLCA €ro TeppacupoBaHue.

PasmMepbl Teppac u paccTosHMA Mexay HUMKU Mo BbicOTe 0ByCrnoBnuBatoTca cnocoboM npou3BOACTBa
3eMnsiHbIX paboT M YCNOBUSMU MEXAHU3UPOBAHHOW OYMCTKU CKITIOHOB OT HEYCTOMYMBLIX OONOMKOB FOPHbIX
nopoJ B npouecce akcnnyarauuu. BeicoTy ycTynoB cnegyeTr npuHUMaTh He MeHee 7—=8 M, a LUMPUHY NONOK —
He MeHee 5—8 M. KpyTuaHa oTKOCOB yCTYMNOB Teppac A0SHKHA onpeaenaTbca pacyetom. Bogoorsog ¢ nonok
(Teppac) cnegyeT npeaycmaTpuBaTh 3a CYET MPUAAHUSA UM MPOAONLHOTO U NMOMEPEYHOro YKIOHOB, a TaKkke
NpoKNaakon KaHae U NOTKOB.

BeinonaxxveaHue CknoHa MOXET OblTb MPUMEHEHO Kak CaMOCTOATENbHOE MEPONPUATUE MOBbLILLEHUSA
YCTOWYMBOCTU, TaK U B COMETAHUM C APYTUMU METOAAMU aKTUBHOIW NPOTMBOOOBANLHON 3aLUUThI.

7.2.4 TpoekTUpOBaHUE YCTOWYMBOrO OYEPTaHUS CKIOHA NPOBOASAT HA OCHOBaHWM pacyeToB obLuei u
MECTHOMN YCTOMYMBOCTU B COOTBETCTBUM C yKa3aHusMU pasgena 6.
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7.2.5 YCTOMYMBOCTb CKarmbHbIX CKIIOHOB, B OT/IMYME OT AUCMEPCHLIX FPYHTOB, 0BYCrnoBneHa 0COOEHHO-
CTSAMU CTPOEHUS CKambHbIX MACcCUBOB, ABMSIOLUMXCA CTPYKTYPHO-aHW3OTPOMNHbIMU (HEOAHOPOAHBLIMU) Cpe-
Aamu. Pacyet yCcToWuYMBOCTM B 9TOM Crydae AOMMKEH YYUTbIBaTb UX O4epTaHWe, XxapakTep U pacnonoXxeHne
(HanpasneHne) NoBepxHOCTel ocrnabnenus (TPeLwmHOBaTOCTb, CMOMCTOCTb U T. A.) MO OTHOLUEHUIO K NpPOeK-
TUPYEMOMY NPOUNI0, NPOYHOCTHLIE NAPaMETPbI FPYHTOB, BO3MOXHOCTbL MX Aerpagauum BO BpeMeHu Bcnea-
CTBUE BbIBETPUBAHUS, BHELLHWE HArpy3ku, ruaporeonornyeckme ycnosusi (00BOAHEHHOCTb MOPOA) U, NpU He-
00X0AUMOCTH, CENCMUYECKNE BO3ENCTBUSA.

7.2.6 YkasaHusa U pekomeHaauun no BbINOMHEHUIO pacyeToB OOLLE U MECTHOW YCTOWUYMBOCTU B 9TUX
cny4vasx usnoxesnl B [11], [12], [16].

7.2.7 YaepxuBaroLme COOPY>KEHUSA NMPUMEHAIOT ANA NOBbILWEHUS YCTOMYMBOCTU CKMOHOB, NpeaoTepa-
LieHus obBanoB, BbIBAnoB, 06pyLLEHUS KAPHU30B, YAEPKAHUSA 3aCTEHHON NPU3Mbl TPYHTOB, OTAENbHLIX He-
YCTONYMBbIX MACCUBOB, KPYMHbIX CKanbHbIX OI0KOB U T. 4.

7.2.8 B 3aBUCMMOCTU OT KOHKPETHbIX YCNOBUIA U NOCTaBNEHHOW 3aja4n NPOEKTUPYIOT crneayrowmue oc-
HOBHbIE BUAbI YAEPXMBAOLMX NPOTUBOOOBANbHbLIX COOPYXKEHUIN (PUCYHOK 7.1):

- NOAAEPXMBAIOLLUME CTEHbI — ANSA YKPENNEeHUs HAaBUCAOLLUX KapHU3O0B;

- NOANOPHbIE CTEHbI — ANSA yAEP>XXaHUS MacCUBa rOPHOI NOpoAbl OT CMELLEHUST B TOPU3OHTANbHOM Ha-
npaBneHUN Unu BbiBana; npu 60NbLLION BLICOTE YAEPXKUBAEMOTO CKITOHA NPUMEHSIOT CTEHbI, 3aKPEMNEHHbIE B
HIKenexalumx yCToM4MBbIX Nopoaax;

- KOHTPOPChl — ANSA NOKanbHOro YKPEenneHus HeyCTOMYMUBBIX MOHOMUTHbIX CKalNbHbIX MaCCUBOB, pas-
pPYyLLUEHUE KOTOPbIX MOXET MPUBECTU K HaPYLLUEHWUIO YCTOMYMBOCTU CKanbHOTO CKIOHA B LenoM. [pu HeEoAHO-
POAHOM, HAPYLLEHHOM 3aneraHun CkanbHbIX FPYHTOB NPOCTPAHCTBO MeXAy KOHTpdopcamu younusaetcs (3a-
KpennsieTcs) noaaemKUBaOWLMMU U NOANOPHbLIMU CTEHaMMW, OBMNULOBKOW UMK >kene30beTOHHbIMK nosacamu
(onosickamuy);

- OMOSACKM NPUMEHSIIOT AN YKPeNnneHUs HeyCTONYMBbIX HAKIMOHHBIX CIOEB FOPHbIX MOPOA, KOrAa UCMOSb-
30BaHUE MOANOPHBIX CTEH UMW KOHTPAOPCOB HELIENECO0OPA3HO NO TEXHUKO-3KOHOMUYECKUM COODPAXKEHUSIM.
OnosiCcku BbIMOMNHAKOTCA B BUAE CUCTEMbl FOPU3OHTASBbHBIX 3MIEMEHTOB MO LUMPUHE U ANUHE YAepP>XMBaeMoro
CKIMOHa KackagoMm WUfu B LUAXMaTHOM MOPSAKE;

- 06NMULOBOYHLIE CTEHBI U NNOMObLI — ANA 3aKpenneHns pasapobneHHbIX U 0CnabneHHbIX 30H CKarnbHbIX
CKIMOHOB CPABHMUTENbHO HEGOMbLUONW MOLLLHOCTM U 3aLUMThI OT AarbHENLIEN 3P03Un rOPHbIX NOPOA;

- MacCUBHbIE yAEepXXUBAKOLLME COOPY>KEHUSA (NOANOPHbIE U NOAAEPXKUBAIOLLME CTEHbI, KOHTPKOPCHI) MO-
ryT ObITb BbINOMHEHbI 3 COOPHOIO MM MOHONMTHOTIO Xene3obeToHa, ByTo6eToHa, apMorpyHTa, rabMoHOB.

7.2.9 OBnMLUOBOYHbIE CTEHbI, NNOMObI U NOACKM NPOEKTUPYIOTCSA, Kak npaBuno, u3 6etoHa (MOHOMUTHOIO
unu c6OpHOro), KaMeHHON Knaaku Ha pacTeope unu 6ytobetoHa. Npu 3TOM pekoMeHAyeTCcs NPUMEHSITL Cre-
ayowme 6ETOHbI U PaCcTBOPbI:

- ANA KaMeHHOW 1 6yTOGETOHHOWM Knaaku — LIeMEHTHbIN pacTBOP Mapku He Hke M150;

- Ans 6eTOHHbIX ONOKOB U KOHTPKOPCOB — OETOH Knacca He Himke B15;

- ANA KOHCTPYKUMI 13 xene3obeTtoHa — 6eToH knacca He Huxe B25.

7.2.10 PasmMepbl 1 KOH(Urypaumo nogaep>xupatowmx, NOANOPHLIX CTEH U KOHTP(OPCOB yCTaHaBnMBa-
IOT MO KOHCTPYKTUBHbIM COOBPaXXeHWSAM B 3aBUCUMOCTU OT NPOdIUNSA OTKOCA BbIEMKM UMK CKITOHA, a TaKKe No
pesynsTatam pacyera yCTOMYMBOCTU CKITOHA. B KOHCTpyKUMAX cnefyet npeaycMaTpuBaTtb YyCTPOWCTBO BEPTU-
KanbHbIX A€POPMALIMOHHBIX LUBOB (3@ UCKMIOYEHNEM KOHCTPYKLIMIA U3 apMOTpyHTa U rabnoHOB).

7.2.11 Tpu Hann4Mn BOAOHOCHBLIX FOPU3OHTOB 3a 3a4HWMMU rPaAHAMU NOAAEPXKMUBAKOLLMX U NOAMOPHbLIX
CTEH B LIeNsAX CHXXEHUS r’nApOoCTaTUYECKOro AaBneHusa cneayet npeaycMarpusarb ApeHax.
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a — rnofaepxuBarollas cTeHa, 6 — NoAnopHas cTeHa; 8 — KOHTPGOPC; @ — OMOoSACKU; & — 06NULOBOYHAS CTeHa; e — nnomba

PucyHok 7.1 — MoHOMUTHbIE yaepKuBatoLLue CoopyKeHUs

7.2.12 AHKepHblE yaepXuBaKoLUME COOPYXeHUs1 (aHKEpbl) Hapsiay ¢ UCMONb30BaHMEM B AUCMNEPCHBLIX
rPyHTax B KA4eCTBE NPOTUBOOMOM3HEBLIX KOHCTPYKLMI (CM. 6.3) LlenecoobpasHo NPUMEHATL ANSA YKPENNEHUs
CKIMOHOB, CMOXEHHbIX CaboBbIBETPENbIMU CKaNbHbIMU MOPOAAMMW KPYMHOMMbIGOBOW UMW CMAHLEBOW CTPYKTY-
pbl. 10 KOHCTPYKTMBHOMY UCNOMHEHUIO U XapakTepy paboTbl aHKepbl AENSTCA Ha ABE rPynbl:

- aHKepbl MENKOro 3anoXKeHnsa ANUHON A0 5 M, C HECyLUen cnocobHOCTLIO He Bonee 100 kH 3akpenns-
IOTCSl B CKBAXKMHE BSDKYLLMM PacTBOPOM UMM MEXaHMYECKUM CMOCOBOM (BYPOMHBEKLUMOHHbBIE, KITMHOBUAHGIE,
pacnopHbie U HAOUBHbIE aHKepbl) (PUCYHKK 7.2—7.5);

- aHkepbl rMybOKOro 3anoXeHust AnuHon ao 60 M, ¢ Hecywen cnocobHocTbio Gonee 100 kH 3akpenns-
I0TCS B CKBAXKMHE BSKYLLMM PacTBOPOM.

1 — 0ronoBok; 2 — onopHas nnuTa; 3 — yaepxuBaemMas KOHCTPYKUMA; 4 — CKBaXUHa; 5 — nnacTukoBas Tpybka Ana Usonsauun aHkep-
HOW TArN; 6 — aHkepHas Tara; 7 — LeMeHTHoe 84p0; 8 — YNOpPHbINA aneMeHT; 9 — rodpupoBaHHas Tpyba; 70 — LeHTpaTop;
11 — nepexofHas Tpybka, 712 — ynnoTtHuTenb; 13 — 3alyuTHas Kpbllwka
PucyHok 7.2 — Cxema ByponHBEKLMOHHOIO aHkepa
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1 — KNUH; 2 — npopesb; 3 — cTepxeHb; 4 — yyacTok ¢ pe3bboll; 5 — XBOCTOBMK (NMOA4 HacaaKy Npu ycTaHoBKe);
6 — onopHasn waliba; 7 — raika

PucyHok 7.3 — Cxema KIMHOBUAHOIO aHkepa
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1 — pacnopHasa MydTa U3 4Byx Nonyrunes; 2 — NpPoBOMIoYHOE KombLO; 3 — CTepxeHb; 4 — ycTaHoBoYHaA Tpy6a;
5 — onopHas wawba; 6 — ranka

PucyHok 7.4 — Cxema pacrnopHoro aHkepa
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1 — LigMeHTHo-MecuaHbIn pacTeop; 2 — 3aGUBHON MeTanNUYecKuii CTepXeHb

PucyHok 7.5 — Cxema HabuBHOro aHkepa

7.2.13 AHKepbl MErKOro 3anoXeHusa cneayer BbIMOSMHATL B BUAE CTEPXHEW, LUTAHI, Kpenu CTanbHOM
KOHCTPYKLUM ANSA 3aKpensieHusa noBepXHOCTHOTO Cros TOMWMHOM A0 3 M ANst 3aLMTbl OT pasynsioTHEHUS U
OCbIMaHWA, a TaKKe AN 3aKpenneHUsl KPYNnHOrmbiOOBbLIX OTAENbHOCTEN pasmepoM A0 2—3 M. PaccrosHue
MEXIy aHKkepamu Kpenu crneayet onpeaensitb u3 ycnosus o6ecnevyeHunst yctonuMBocTy BroKkoB Mexay aHke-
paMmu, HO He MeHee 1 M.

7.2.14 AHkepbl rnyGOKOro 3anoXxeHus cregyeT NpoekTMPOBAaTh U3 TPYD, TONCTOCTEHHBIX TPyOYATbIX BUH-
TOBbIX LUTaHT, CTEPXXHEBOW apMaTypbl (OAHOTO MU HECKONBbKUX CTEPXKHEW) UMK CTalNbHbLIX TPOCOB U KAHATOB,
npeaBapuTenbHO-HANPSHKEHHbIMU (AKTUBHBIMM) MU 6e3 npeaBapUTENbHOIO HaNPSHDKEHUS (NaCCUBHBIMM).

7.2.15 Bbibop TMNa aHKepOoB rryboKOro 3anomkeHus cneayer NpoBoAUTb C YYETOM CREAYIOLLMX UX OCO-
GeHHocTeN:

- aHkepbl 0e3 nNpeABapUTENbLHOTO HANPSHXKEHMS B OCHOBHOM NpeaHa3HavaloTcsa aAns pabotbl Ha cpes U
U3ruo;

- aHKepsbl C NpeaBapuTenibHbIM HanNpsHXKeHMeM NpeaHasHavaloTca Ans cnyyaes, korga npeobnagaer Ha-
rpyska, Bbi3blBaloLLasi B OCHOBHOM pacTArMBaloLLme HanpshKeHUs B HaNPaBfeHN aHkepa.

7.2.16 Tpe6oBaHUsA kK NPOEKTUPOBAHUIO AHKEPOB rMyBOOKOro 3anoxeHus npueeaeHsl B [14]. Mpu npoek-
TUPOBaAHUM AHKEPOB PACCHMTLIBAIOT:

- 00LLYI0 YCTOWYUBOCTb COOPYXEHUS;

- HeCyLlyI0 CNOCOOHOCTb aHKepa B LIENOM MO FPYHTY U Martepuany;

- NPOYHOCTb OTAENbHbLIX AMEMEHTOB, BXOASALLUX B COCTaB aHKepa.

7.2.17 YKkpenneHue CKINoHa aHKepamu B 3aBUCUMOCTU OT MHXEHEPHO-TeONOrM4eCcKkux yCnoBun MOXET
6bITb KOHCTPYKTUBHO O0ChOPMIEHO B BUAE:

- OTAEenbHbIX aHKEPOB C OMOPHbLIMU LIaKbamu U nauTamu;

- TPynnoBbLIX aHKEPOB, ONEPTLIX HA YNOPHbIE Bankn (>xkene3o6eTOHHbIE UMM METaNUYECKUe U3 npokar-
HbIX Npodhunen);

- CO4YeTaHWeM aHKEpOB C NOKPbITUEM YHACTKOB CKNOHA MEXAY HUMU METannu4eckon CEeTKON.

7.2.18 OTaenbHble aHKEpPbl MPUMEHSIIOT B MOHOMUTHBLIX U CNabOTPELLUMHOBATLIX NPOYHbIX CKamnbHbIX
rpyHTax. lpynnoBbIMK aHkepamu cneayeT KPeNUTb CKITOHbI B CKarNbHbIX TPYHTAX, MEHEE NPOYHbLIX U B GonbLUen
cTeneHun pasbutbix TpewmMHaMu. AHKEPbI B COMETAHUU C METArNIMYECKON CETKOIM crieayeT UCnosb3oBaTb npu
MenKornbI6oBol pa3apobrneHHOCTU CKanbHbIX TPYHTOB (HA y4acTKax, 1€ BO3MOXHbI BbiBarnbl U OTCHOEHUS).
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7.2.19 AHKepbl Ha YKpennsieMoi NOBEPXHOCTM CKIMOHOB creayeT pacnonararb pagamu unu B waxmar-
HOM nopsigke. CXemMy paccTaHOBKM aHKEPOB HAa YKPENIseMOM CKanbHOM MacCWUBE M UX OPUEHTaLMIO No OT-
HOLLEHUIO K BEPOSTHLIM MOBEPXHOCTAM 00PYLLEHUSI NPUHUMALIOT TakMM 06pa3oM, 4ToObl co3aaTb HaubonbLUWI
yKkpenuTenbHbin 3ddekT, a Takke ¢ y4eTom obLLUei CxeMbl OpraHm3auumm u Npon3BoACTBA CTPOUTENbLHO-MOH-
TaxkHbIX paboT. Mpu paccTaHOBKE aHKEPOB CreayeT YUUTbIBaTh, YTO HAUDOONLLUMIA yKpennsaoLwmi sddexT ao-
CTUraeTcsl NPy yCTaHOBKE UX B HUDKHEN MOMOBUHE YKPEMISAEMOro CKarbHOro Maccuaa.

7.2.20 Mpu yKpeNneHUU CKIOHOB aHKepaMmy HEOBXOAMMO CTPEMMUTLCS K TOMY, YTOBbl MX OCK Nexanu
B TOV XK€ BEePTUKanbHOM MIOCKOCTH, B KOTOPOW AEMCTBYET ycunue, CABuraioLlee ykpennsemelini maccus. OT-
KIIOHEHWe OCU aHKepOoB OT 3TOM MMOCKOCTU MOXET NPUBECTU K BO3HUKHOBEHWIO YCUINIA, CHUXAIOLLUX 3¢pdpekT
YKpenneHus (B YaCTHOCTU, NPU NPUMEHEHUMN NPEABaPUTENbHO-HANPSXKEHHbIX aHKEPOB).

7.2.21 MNpwn CroncTon, crnaHuesaTon CTPYKTYPE eCTECTBEHHOIO OCHOBaHKSA, C PAcnonoXXeHWem nnacros
rOpU3oHTanLHO MNM ¢ NageHMeM B CTOPOHY CKIOHA aHKepbl cnefyeT pacnonaratb Takum o6pasom, YTobbl
nepecekarb ABa nnacra u 6onee.

Mpu BbIBOpPE yrra HaKMoOHa aHKEPOB K PACHETHON MOBEPXHOCTU CMELLIEHNS 3aKPEenAeMoro MaccuBa He-
06X0AUMO YyUNTbLIBATL CrieayioLLee:

- HecyLwas cnocobHOCTb aHKEPOB 3aBUCUT OT UX OPUEHTALMN OTHOCUTENMBHO NMOBEPXHOCTU CKONBXEHUSA
B BEPTUKANbHOW NNOCKOCTY;

- MpU pacnosioKEHUN aHKEPOB HOPMAarbHO K MOBEPXHOCTU MPEANONAraemoro CKOMbXeHa cTabunmau-
pyioLLee AeiCcTBNe 40CTUraeTCA NNLLb 3a CHET CUM TPEHUSA, NPONOPLMOHASbHbLIX BENMYUHE HOPMarbHOrO AaB-
neHus, co34aBaemoro 3a CYET NPeaBapUTENbHOrO HaTSHKEHUSA B aKTUBHbLIX aHKepax UMnu 3a CYET PeakTUBHbIX
YCUINUIA NPU CMELLEHUW 3aKpENnsAeMbiX MACCUBOB B MACCUBHBIX aHKepax;

- €CINU aHKepbl OPUEHTUMPOBAHbI OTHOCUTENBLHO NOBEPXHOCTU NpeanonaraémMoro CMeLEHUs Noj yrna-
MM, OTNUYHbIMK OT 90°, TO, NOMUMO CUI TPEeHUs, 0BYCMNOBMNEHHbLIX HOPMAarnbHOW COCTaBAAIOLLENA, BO3HUKAIOT
TaHreHumanbHble YCUNUs, KOTOPbIe YBENUYUBAIOT UMM YMEHbLLIAKOT YCTOMYMBOCTh 3aKpennsaeMoro MaccuBea;

- Lenecoobpa3HO OPMEHTUPOBATL aHKEP K MOBEPXHOCTU BEPOATHOTO CMELLEHUA 3aKPennaeMoro Maccu-
Ba noj yrnoMm MeHee 90°; pekomeHayemoe 3HavyeHue yrna — 30° — 60°.

7.2.22 3aluUTHOE NOKPLITUE U NOBEPXHOCTHOE 3aKpenneHne rpyHToB OCYLLEeCTBAAIOTCA AN NpeaoTepa-
LLEHNS 9p03un CKINOHOB, 06pa30BaHUA OChINEN M BbIBANOB, YMEHbLUEHUA UHPUABTPALUN XUAKUX OCAAKOB B
rPYHT. B kKayecTBe OCHOBHOIO MeTOAa NPUMEHSIIOT MOKPLITUE NHEBMOHAOPLI3TOM U3 TOPKpeT-6eToHa, HAabpbLI3r
BeToHa U a3pUPOBaHHbIX NMecHaHO-LEMEHTHbIX PACTBOPOB (a3pOLEMEHT). YKkasaHMA MO KOHCTPYMPOBAHUIO 3a-
LUMTHBIX MOKPbLITUI NpuBeaeHbI B [11]. MHeBMOHAOPbI3T NPUMEHAETCA AN 3aLUUTHBIX MOKPLITUA OTHOCUTENBHO
POBHBIX, PACHULLEHHBIX OTKOCOB BbICOTON A0 20 M, HA NPEABAPUTENbHO HABELLAHHYIO U 3aKPENNEHHYI0 aHKe-
pamu MeTannmM4eckyto CeTky (PMCyHOK 7.6).
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1 — HeCyLYMIi aHKkep; 2 — Crloil MOKPBITUS MO METasITUYECKOl CeTKe; 3 — OTBEPCTUS AMNS BbiMycka BOAb, 4 — MOHTaXHbIe aHKepbl
PucyHok 7.6 — Cxema noKkpbITUS MHeBMOHaOPbLI3rom

7.2.23 V'HbEKUMOHHOE 3aKpENEeHUe CKanbHbIX TPELMHOBATLIX CKITOHOB NPUMEHSIIOT B LENsX NOBbiLe-
HUA UX YCTOWYMBOCTU U MHPUALTPALMM O0CAAKOB B FPYHT. MHLEKTUPOBaAHUE NPUMEHSIIOT MPU HaNUYMKn CKBO3-
HOW CUCTEMBbI TPELYMHOBATOCTH, MO3BONSIOLLEN PACTBOPY BAXYLUMX BELUECTB, HAarHETAEMOMY Yepes CKBaXu-
Hbl, NPOHMKATL BO BCE UMK BONbLUYIO YaCTb NMPUMBIKAIOLLUX TPELLUH.

7.2.24 B kayecCTBe BSOXKYLUMX NPU UHBEKTUPOBAHUMN TPELLMH NMPUHUMAIOT LIEMEHTHbLIE U KONNIOUAHBIE XU-
MUYECKUEe pacTBOPbI, IMOKCUAHBLIE CMONbI. KpynHble TpewmHbl u pa3nomsl lwmpruHon 200 mm n 6onee cneayet
3anonHATL OeToHOM. [N 3aAenkn Menkux TPeLUH UHBEKTUPOBAHNEM crnefyeT NPUMEHATb MMUHO3EMUCTbIN
LUEMEHT UIN OCYLLECTBIATb HAarHETAHME XMMUYECKMX PacTBOPOB. [N NOBbLILLUEHUA NPOHNKAHUA LIEMEHTHOIO
pacTeopa B Mernkue TpeLUMHbl B HEro 06aBnsioT BOAHLIE PACTBOPLI XXMAKOrO CTEKNa, KPEMHEKUCIOro HaTpus
unu cynbcara ammoHus. Mpu UHBLEKLUMK pacTBOpa KPYNHOCTL 3€pPeH necka He AomkHa GbiTb 6onee 0,1 MM.

7.2.25 Mpu 3HAUUTENBHON LLUMPUHE TpeLwmH (40—50 MM) HarHeTaHue cneayeTt NPoBOAUTL LIEMEHTHO-
necyaHbiMM pacTtBopamu cocrasa 1:3, npu MeHbLUel LWMPUHE — pacTBOpPOM coctasa 1:1. [na MHbEKUun
B MOPOAbI, COAEPXALLUE HAMOPHbIE NOA3EMHbIE BOAbI, NPUMEHAIOT BbICTPOCXBATbIBAIOMECH LiEMEHTLI. B
Ka4yeCTBe yCKOpUTENEl CXBaTbiIBaHUA MOTYT ObiTb UCMONMbL30BaHbI cneuuansHble ao6asku. B kayecTse 3anon-
HUTENSA AOIMKEH UCMONb30BaTLCA YUCTIN PEYHON UMM MOPCKON NECOK C 3epPHaMU KPYNHOCTLIO He Gonee 1 MM.

7.2.26 PaccTosiHne Mexay HarHetartesnbHbIMU CKBaXXMHAMKU creayeT NpuHumaTh ot 3 o 6 M B 3aBUCUMO-
CTM OT XapaKkTepa u MHTEHCUBHOCTU TPELUMHOBATOCTU. [laBneHue UHLEKTUPOBAHUA BbIOUPAIOT C TakKUM pac-
YETOM, YTOObI UCKIMIOUUTL pPa3ynnoTHeHue MaccuBoB. OObeM NOAABAEMOr0 BSXKYLLEro crneiyet NnpuHMMaTh B
pa3mepe 4—5 06LEMOB CTBONA HAarHETaTENbHON CKBAXWHBI.

7.2.27 ArponecomennopaTmMBHbIE MEPONPUATUA CReayeT NPOEKTMPOBaTh B COOTBETCTBMM C NONOXEHU-
AMKn 6.2.5.

7.3 Metoabl NaCCMBHOM NPOTUBOOOBANLHON 3aNTbI

7.3.1 MaccuBHbIe yNaBnUBAIOLLIME COOPYXEHUS NpeAHa3HayeHbl AN ynaBnuBaHus NpoaykTos obsana
1 ralueHna UX KWHETUYECKOW SHEPrumu 3a CHET COOCTBEHHOrO BECA KOHCTPYKLIMM.

7.3.2 B 3aBMCMMOCTU OT MPUMEHAEMbIX KOHCTPYKTUBHbIX PELLUEHWN BbIAENAIOT creayiowme suabl Mac-
CMBHbIX YNaBnMBaloLLUX COOPY>XeHU (PUCYHOK 7.7):
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- ynaBnuBaloLme TPaHLLEN U NOSKN ¢ GOpAIOpPOM;

- yNnaBnUBaIOLWLUE CTEHDI;

- orpaguTtesnbHble yNnaBnuBaloLLme CTEHbI;

- ynasnusawoLLMe Banbl.

7.3.3 YnasnusaioLue TpaHLleun, Banbl, a TaKke CTeHbl pacnonaraloT HENOCPEACTBEHHO y NOAOLUBbI OT-
KOCa U Ha CKINoHe. YNaBnuBaloLLme nonku ¢ 6opaopomM crneagyeT ycTpauBaTtb TONbKO Y MO/OLLBbLI CKITOHOB.

7.3.4 Ynasnueaiowime TpaHwwen (PUCYHOK 7.7, @) u nonku ¢ 6opaopom (PUCYHOK 7.7, 6) y NoAOLLBbI
06BanoonacHbLIX CKNOHOB CreayeT NPOeKTUPOBaTh ANs 3aluTbl 06BEKTOB OT NageHusi 06MOMKOB CKarbHOTO
rPyHTa Npu BbICOTE CKIIOHOB A0 60 M U KpyTH3HE ux bonee 35°.

7.3.5 Ynasnueatowyye CTeHbl (PUCYHOK 7.7, 6) NpeyCMaTpuBatoT y NOAOLBLI 0OBanbHbIX CKITOHOB Kpy-
Tu3Hou 25° — 35°. [lonyckaercs yCTPOWCTBO 3TUX CTEH Takke HA OTHOCUTENLHO NONOIUX y4acTKax CKIIOHOB
npu pacnosnioKeHUU ux Ha BbicoTe He Bonee 30—50 M Haa 3awmLLAeMbIM 0GLEKTOM.

a 6 8

a — ynaenuBaroLLas TpaHLLes; 6 — ynaenuBaroLas nonka ¢ 6opaiopoM; 8 — ynaenueatowan cTeHa; @ — orpagurenbHas
ynaenvBatoLLas cTeHa; 0 — ynaenuBaloLLnii Ban Y NOAOLLBLI, € — ynaBr1BatoLyuil Ban Ha CKIoHe

PucyHok 7.7 — MaccuBHble ynaBnuBaroLLe coopyXeHns

7.3.6 OrpagutenbHble ynaBnuBaroLLme CTEHbl (PUCYHOK 7.7, &) npeaycMaTpuBaloT Y NOAOLUBbI KPYTbIX
(cBblwe 40° — 45°), OTHOCUTENBLHO HEBLICOKUX (40 25—30 M) CKIOHOB ANA yNaBnMBaHUs Menkux ob6rnomMKoB
UK 3a4epXKaHns OCbINAKLLEroca CKanbHOro rpyHTa npu BbIBETPUBAHWUKM MOBEPXHOCTU CKIIOHOB. Pacyer Ha
NPOYHOCTb M YCTOWYMBOCTb OrpauTENbHbIX YaBInBaKOLWMX CTEH CNeayeT NPOBOANUTL TOMNBKO HA CTaTUYECKOe
BO3J€WCTBUE NPOAYKTOB BbIBETPUBAHUA B Crly4ae NorHOro 3asana MMu 3aCTEHHOro NpoCTpaHcTea (ynaenuea-
towwien nadyxm). Npu pacyete 60KOBOrO AABNEHNSA FPYHTA HA CTEHY YKIOH OTKOCa OCbINHOrO Marepuana npu-
HUMAIOT PaBHBIM YIIy €CTECTBEHHOTO OTKOCA NPOAYKTOB BbIBETPMBAHUSA, YMEHbLUEHHOMY Ha 5°.

7.3.7 YnasnusarwoLuue Banbl cneayeT pacnonararb y NoAoLLBbI 3aTSHKHbIX CKIIOHOB (Mpu BbicOTe MX 60-
nee 60 m), ABNAOLLMUXCA CAMOCTOSATENBHLIMU UCTOMHUKAMW 0BBanbHOM ONACHOCTH, KOTAa PacCTOsIHUE MEXay
NOZOLLBOW CKIOHA M 3alyuLlaeMbliM 0ObEKTOM AOCTAaTOMHO ANSA UX pasMeLLeHUst (PUCYHOK 7.7, d). YnaenuBa-
loLLMe Barbl Ha CKNOHaxX (PUCYHOK 7.7, €) LenecoobpasHo NPOEeKTUPOBAaTb NPU KPYTU3HE UX A0 25° Ha BbICOTE
He bonee 30—50 m Haa 3awwmLLI@eMbIM OO BEKTOM.

7.3.8 KOHCTpyKUMM yNaBnMBatoLLmMX TPaHLLEN U NONOK ¢ 60pAI0pOM B 3aBUCMMOCTU OT MECTHBIX YCNOBUIA
MOTYT NPOEKTUPOBATLCA 3arnybneHHOro TUMna UM Ha ypoBHE 3aluMLaeMblX 0OLEKTOB C YCTPOUCTBOM Orpa-
OUTENbHbIX KOHCTPYKLMIA.

7.3.9 YnasnusaroLme n orpaguTenbHble CTeHb (DUCYHOK 7.8) NpoeKTUpYLOT U3 xenesobeToHa n bytobe-
TOHA (COOPHBLIMMW, MOHOMUTHBIMKU UMM COOPHO-MOHOMNUTHBLIMMU), FABMOHOB. COOPHBIE KENE30OGETOHHbIE CTEHBI
13 6ETOHHbIX ONOKOB LienecoobpasHo BO3BOAUTL Y NOAOLLBLI CKIOHA NPU BbICOTE CTEH 6—8 M. Mpn MeHbLLEN
BbICOTE NPUMEHSIOT COOPHBbIE ene300EeTOHHbIE CTEHbI YIONKOBOrO Npochuss. Ynasnvsatowme u orpagautenb-
Hbl€ CTEHbI U3 BETOHHbIX BTOKOB AOMKHLI OMOHONIMYMBATLCA NO BLICOTE C YCUINEHWEM apMaTypoi AuamMeTpoM
He MeHee 20 MM. CTeHbl u3 rabnoHOB 1 OYyTOOETOHA NPUMEHSIOT B TPYAHOAOCTYNHbLIX MECTaX M NPU HanM4uun
MECTHOIO KaMH$, KOTAa MCNOoNb30BaHWE MEXAHN3MOB A1 TPAHCNIOPTUMPOBaHUSI COOPHbLIX KOHCTPYKLMIA K MECTY
p360T N NX MOHTa>a HeBO3MOXHO.
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7.3.10 YnasnuBatowime Banbl Ha CKNOHax (PUCYHOK 7.9) peKOMeHAyeTCc BO3BOAUTL U3 MECTHbLIX MPyH-
TOB NPU KPYTU3HE CKMOHOB 40 25° 1 TONWUHE AentoBUaneHoro nokposa Gonee 1 M. MNpu KpYyTU3HE CKNOHOB
20° — 25° HM30BOMY OTKOCY Bana cneayet npuaasaTb KpyTU3HY 1:1, yKpennsas ero KaMeHHON BbIKNaaKon Ha
LeMEeHTHOM pacTBope. B o6oux cny4yasix y noaoLLBbl HU30BOrO OTKOCA Bana HeobxoAMMO ycTpausaTtb ynop
u3 ByTOBOW MNKu OyTOBETOHHOW KNaaku. YnaBnuaaioLme Basbl Y NOAOLLUBbI OTKOCOB U CKITOHOB COOPYXAIOT U3
MECTHOTO rpyHTa 6€3 co3aaHusi CneumanbHOro ynopa B OCHOBaHUM HAPYXHOrO OTKOCA.

7.3.11 Paamepbl 1 ¢(hopMy ynaBnmBaloWmMX nasyx, KOHUrypaumio npuambl aMOPTU3UPYIOLLIEN OTCLINKK
MaCCMUBHbIX YNaBMUBAIOLLMX COOPY>XEHUIN CRneayeT HasHayaTb B 3aBUCMMOCTM OT CKOPOCTU M pa3mepos naga-
IOLLIUX CKanbHbIX 0ONOMKOB. B MacCMBHBIX yNaBMMBAIOLLMX COOPY>XXEHUSIX IHY YNABMUBAIOLLMX NA3yX PEKOMEH-
Ayetcsa npuaasaTh YKIOH He meHee 0,002 no HanpaBneHuIo K KOHLLAM COOpYyXXeHus. [lonyckaeTca B NpoAosb-
HOM HanpaBneHuun AHa nNa3yxu ycTpamBarb YCTynbl, He npesbiwaiowme 0,7 m, yepes 10—12 M.

7.3.12 B uensix CHWXeHUs1 CTOMMOCTU CTPOMTENbHO-MOHTAXHBLIX PaboT U OXpaHbl OKPYXAIOLLel cpe-
Abl NpU NPOEKTUPOBAHUN MACCUBHbIX YNABMMBAIOLMX COOPYXKEHUI HEOOXOAUMO CTPEMUTLCA K YMEHbLLEHUIO
obbema paboT no cpeske HAarOpPHOTO CKIMOHA 3a CYET CeAYIOLMX MEPONPUSATHIA:

- MaKCMMarbHOE yareHue COOPY>KEHUSI OT HAarOPHOTO CKIOHA;

- NPUMEHEHUE KOHCTPYKLMI U3 COOPHBLIX TOHKOCTEHHBIX KOHCTPYKLUMN;

- YCTPOWCTBO OTKOCOB CKMIOHOB M aMOPTU3UPYIOLLIEN OTChINKU C MaKCUManbHO BO3MOXHBIM 3aNOXKEHUEM;

- YBEMUYEHUE BbICOTbI COOPYXKEHUS;

- NepeHoC 3awmLaemMoro o6bekTa OT HaropHOTO CKITOHA.

7.3.13 B Tex cny4asx, Korga cpe3ka HaropHoro CKrnoHa HeusbexxHa, cneayer npoBOAUTb MEPONPUATUS
No pPeKynbTUBaLMK CKIMOHA, 06eCneymB ero 3aLmTy OT BbIBETPUBAHUSA U pa3pyLueHusi. [pu ycTpoicTBe ynas-
NMBAIOLLMX TPAHLIEN Y NOAOLIBLI CKIIOHOB B LIENSIX YMEHbLUEHUSA 06bema paboT no ux cpeske crieayer npu-
AaBaTb CKNOHAM MakCMMasnbHO A40NYCTUMBIN MO YCNOBUSAM 00LLIEN YCTOWYMBOCTYU YKITOH.

a — cTeHa U3 6eTOHHbIX 6roKOB; 6 — CTeHa U3 KOpoBG4aTbIX rAGMOHHBIX KOHCTPYKLMIA; 8 — CTEeHA U3 MOHONUTHOTO Xerle306eToHa;
2 — cTeHa u3 cOGopHOro Xene3oGeToHa YronkoBoro Npocuns; 7 — ynaenueaioLas nasyxa; 2 — aMopTU3UPYIOLLas OTCHIMKa;
3 — KpynHbIA KaMeHb; 4 — GeToHHbIe Bnokn; 5 — apmatypa; 6 — kopoGuaTblii rabuoH

PucyHok 7.8 — OrpaguTenbHble CTEHbI
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1 — ynop u3 KameHHoW Knajku; 2 — yKpenrneHue oTkoca; 3 — Ban 13 MeCTHOrO FpyHTa; 4 — yCTynbl B OCHOBaHWUW Bana (Wtpabbi);
1:n — KpYTW3Ha HM3OBOTO OTKOCA; 1:m — KpYTM3Ha BePXOBOro oTKoCa; h, — BbICOTa yNaBnuBeaKLiero sana; Z,, — BbicoTa WTpabbl

PucyHok 7.9 — YnaenvealoLue sans!

7.3.14 KpyTU3Hy OTKOCOB ynaBMMBatoWmX nasyx ¢ HaropHoW CTOPOHbI MPUHMMALOT B 3aBUCMMOCTW OT
PacnonoXeHUs TOUKM, yaap 0BnoMKOB B KOTOPYHO CO3L8ET HAUHEBLIFOAHENLLYIO TPAEKTOPUIO UX ABWXKEHWS. B
KOHCTPYKLMSX MaCCUBHbIX YNaBNUBAIOLLIMX COOPYKEHUA, 38 MCKMIOYEHUEM YNaBMBatoLLmX TpaHLLEN U NONoK
c 6opAtopoM, No OPOHTY CNEAYET NpeayCMarpmBaTh APeHaXKHbIE OKHA C LLIAaroM He MeHee 3 M.

7.3.15 MBkme ynaennBatoLLMe COOPYKEHUSI NpeaHasHaveHbl Ans ynaBnueBaHusa NpoAykToB obeana v
ralwieHns X KMHETUYECKON 3HEPrN 3a CHET ynpyro-nnactnyeckux aedopmManmin KOHCTPYKLUA COOPYKEHWUNA.
MIX MCNOMb3YHOT Ha CKINOHaX B CTECHEHHbIX YCMOBUSAX, a Takke ANsi NepekpbITUs oBBarnbHbIX 10roB, NOXGUH 1
pacnagkoB NMpu yCrnoBuM UCKITIOYEHWUS BO3MOXHOCTI UX 3anpyXuBaHUs.

7.3.16 K OCHOBHbIM BUAaM MMOKVX yNaBnmMBatoLLMX COOPY>KEHUIN OTHOCATCS: rmbkue bapbepsbl, ruépua-
Hble 6apbepbl, NACCUBHbIE NOKPOBHBIE CETKW (PUCYHOK 7.10).

7.3.17 OCHOBHbIMW KOHCTPYKTUBHBIMWU anemeHTammu rmbkoro bapbepa ssnsaotes (pucyHok 7.11):

- YNaenuBearoLLas CUCTeMa, KoTopas BKITHOYAET OCHOBHYHO CETKY C HECYLLIMMMN TPOCaMM;

- OMOpPHas cUCTema, COCTOSILLAs M3 CUCTEMBI CTOEK, 3aKPenneHHbIX Ha (PYHAEMEHTHON KOHCTPYKLIUK;

- COEAVHUTESbHBIE U HaNPaBnsioLWMe SMEMEHTLI, K KOTOPBIM OTHOCATCA NPOAONbHBLIE W NOMepeYHbIe
pacTskku, 6rnoku, ckoBbl, Tanpensl U T. Nn.;

- TOPMO3HbIE YCTPOVCTBA Pa3NUYHOM KOHCTPYKLIMW ANS CHYUKEHWS YPOBHA AMHAMUYECKUX BO3AEACTBUNA.

7.3.18 B kavecTee ynpoweHHoro eapuaHTa rubkoro Sapbepa NPUMEHSIIOTCS CETYaThle OrpaXXaeHUsl B
BUAE BePTUKaNbHBIX 3aBeC, pacnonaraemblx, Kak NPpaBuno, y OCHOBAHWUA CKaJIbHOro CKITOHA.

7.3.19 [Mbkune Bapbepbl PEKOMEHAYETCA NPOSKTUPOBAaTb NPSMONMHENHOMO B NNaHe oYepTaHns, MAHKU-
MUW3MPYS KONMYECTBO CTOEK U PaCTSKEK B Mpeaenax o6BanoonacHoro y4actka Bo M3bexaHve NoBpeXaAeHNs
npsMbeIM nonaaaHnemM obnomkos. Mpu nepekpbiTu 06BANOONACcHOro fnora ¢ OTBECHLIMU GopTamMM NPYMEHS-
toTCA pelleHns 6e3 CToek — ¢ 3akpenneHneM NPOAONbHbBIX TPOCOB HENOCPEACTBEHHO aHKEPaMU Ha NPOTUBO-
nonoxHbelx Soprax nora. Mpu MHOrOAPYCHOM PaCcNoONOXEHNU PACCTOsIHAE MEXKAY SPYCaMin CriefyeT HasHavarb
B 3@BMCMMOCTW OT NPeAnonaraemoro oTknoHeHvsa 6apbepa npu yaape, Npyu STOM pacTsikki bapbepoB 0gHOMo
fipyca He [OmKHbLI nepecekarb 6apbepbl Apyroro spyca. MyHUMansHoe paccrtosiHue oT 6apbepa A0 3alu-
LaemMoro obbekTa cnefyeT HasHavaTk UCXOAA U3 NpegnonaraeMoro MakcuMmarnksHOro OTKMoHeHUs Gapbepa,
yBenm4eHHoro Ha 20 %, HO He MeHee YeM Ha 1 M.

7.3.20 TnbpmaHble Gapbepbl npeacTaenaoT cobon rMbkue Gapbepbl, KOTOpble NeEpPexXBaTbIBAOT U Ha-
NPaBnAKT CKanbHble OBMOMKN B YNaBnMBaloLLME NA3yXM HBKE MO CKIOHY. VX KOHCTPYKUMS NMO3BONSAET CHU-
X&aTb CKOPOCTb LBWKEHWUA CKasibHbIX OBNOMKOB, racuTb UX SHEPIUI0, KOHTPONMPOBATL TPASKTOPWIO UX Nage-
HWA 1 NpejoTBpaLLaTh UX akKyMynaLMIO Ha CKNOHE.

38



CN 436.1325800.2018

1 — naccuBHas NoKpoBHas ceTka; 2 — ruépuaHbii 6apbep ¢ NOKPOBHON CeTKon; 3 — rnbpuaHbii 6apbep ¢ NOABECHOW CETKOW;
4 — rnbkun 6apbep

PucyHok 7.10 — [Bkme ynaenvearoLLmMe COOpYKEHUS

1 — ynaBnuBaKwLLasl CETKa C HECYLLMMM TPOCaMK; 2 — OMOpHasl CTolka; 3 — (yHAaMeHTHasi KOHCTPYKLUS (aHKepHasT);
4 — nonepeyHas pacTsikka; 5 — TOPMO3HOe YCTPONCTBO

Pucyrok 7.11 — Cxema rnbkoro Bapeepa
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7.3.21 TubpuaHbie bapbepbl crneayer NPUMEHSTb KaK CAMOCTOSITENLHO, TaK U B KOMNAEKCe ¢ APYrUMM
TUNaMK yNaBnMBAaIOLLMX U NPONYCKAIOLLMX COOPYKEHUI B CREAYIOLLMX CryyasnX:

- Npu 3HAYUTENBbHbLIX 00 bEMax 06BanoB, BLICOKOW MACCe U CKOPOCTM CKanbHbIX 06NOMKOB, NPU HANU4UK
OMacHOCTU CX0Aa Cenew 1 NaBuH, T. K. IPONYCKAIOT UX 6e3 NOBPEeXAEHUN, YMEHbLUAA NPU 3TOM UX IHEPTUIO;

- B CTECHEHHbIX YCMOBUSIX, T. K. MO3BONSIOT KOHTPONUPOBATbL TPAEKTOPUIO ABUXEHUSI 0ONOMKOB U CO-
KpaTuTb rabapuTbl YNaBMMBAIOLLIMX COOPYXXEHWUN;

- Ha TPYAHOAOCTYNHbIX CKNOHAX, r1e OYUCTKA YNaBMBaIOLLIMX COOPYXXEHUIN 3aTpyAHEHA, T. K. Nponycka-
I0TCS NPOAYKTHI 00BANOB K UX NOAOLLBE.

7.3.22 B 3aBMCMMOCTHM OT cnocoba MOHTaXKa HUXXHEN NaHENM BbIAENSIOT TMbpuaHblie 6apbepbl ¢ NOKPOB-
HbIMWU CETKaMK (HWXXHASI NaHEeNb 3aKPEnnseTcs no CKIoHy) u rmbpuaHbie 6apbepbl C NOABECHLIMU CETKaMU
(HWXHAA NaHenb BEPTUKANbHO NOABELLMBAETCS).

7.3.23 Mpu 3Ha4YNTENBHBIX CKOPOCTSIX M pasMepax ckanbHbiX 0OMOMKOB, a TaKXe Ha 3aTSXKHbIX CKNo-
Hax cneayeT npegycmarpuBaTe MOHTaX rmbpuaHbix 6apbepoB B ABa U bonee spyca. Mpu HanUUuMKU KPyTbiX
(cBbiwe 40° — 45°) yyacTkOB y MOAOLLBbLI CKITOHA B HUXXHEM SIpyCE PEKOMEHAYETCA NPUMEHATL rubpuaHblie
B6apbepbl C NOABECHLIMU CETKAMU.

7.3.24 MaccuBHbIE MOKPOBHbLIE CETKU CreayeT MPUMEHSITb B CTECHEHHbIX YCNOBUAX ANSA OrpaHUYEHUsN
TpaekTopun nageHus (CkaTbiBaHusa) 0ONOMKOB U HAaNPaBNEHUs UX B YNaBNUBAIOLLME NA3yxu HA CKNOHAX BbICO-
Toli oT 15 #0 45 m (Npn HeobxoaumocTn fo 120 M) ¢ yknoHom Bonee 35° (kak npasuno, 60° — 80°) npu yrpose
BbIMaAeHUsA cKkanbHbIX 06NOMKOB Manoro u cpegHero pasmepa (go 0,5—1,0 M3). Kak npaBuno, noKpoBHbIE
CETKU NMPUMEHSAIOT COBMECTHO C YNaBnMUBaIOLLUM COOPYXEHUEM, PACMNONOXKXEHHbLIM MEXAY NOAOLUBOW CKIOHA
M rpaHuLIen NMHERHOro COOPYXEeHUs!, B Nasyxax KOToporo 6yaeT NpoMCxXoAUTb HAKonneHne 06AOMOYHOIo Ma-
Tepuana.

7.3.25 MponyckaoLwme COOPY>KEHUS B BUAE ranepen u acrakag, nponyckaloLmx npoaykTbl 00BanbHbIX
npoLeccoB TPAH3UTOM, COOTBETCTBEHHO HaA U NOA 3alULL@EMbIM 0OBLEKTOM (PUCYHOK 7.13), NpoeKTUpYIOTCS
B CTECHEHHbIX FOPHbIX YCNOBUSAX, KOTAa APYIME peLLeHUs NPOTMBOOOBANbLHON 3aLUUThl 9KOHOMUYECKU U TEX-
Honoruyecku HeuenecoobpasHsei [15].

7.3.26 Tanepen n acTakagbl LenecoobpasHO ycTpamBaTb NPU KPYTU3HE HArOPHOTO CKIIOHA HE MeHee
50° — 60°, B Tex cny4asx, korga o4arn obsana HaxoAaTCs Ha JOCTATOYHOM PacCTOSTHUM U UCKMIOYEeHa BO3-
MOX>HOCTb CBOBOAHOro NnageHus HeNOCPEACTBEHHO HA KPOBIIIO ranepeun n actakaabl CkanbHbIX 0610MKOB pas-
MepoM Donee pacHeTHON KPYNMHOCTH.

7.3.27 MNMponyckailolme ranepen B 3aBUCUMOCTI OT TONOrpachu4eckux u reonornveckux ycnosumn, aen-
CTBYIOLLIMX Harpy3ok 1 BO3MOXHOCTE Npou3BoaCcTBa paboT MOTyT UMETb CeayloLme KOHCTPYKTUBHbBIE peLue-
HUS:

- BanoyHble ranepeu, pasrpyxatoLLye HU30BbIE OMOPbI OT FOPU3OHTaNbHBIX HArpy30kK, Hanbonee NPoCThI
Mo YCTPOMCTBY U MOHTaXy, UCMNOSb3YIOTCSA NPU CPaBHUTENBHO HEGONbLUMX YPOBHAX BO3AEVCTBUN;

- paMHble ranepen — MO3BOMNAOT COKpaTUTh 06beM paboT MO yCTPOWCTBY NEPEKPLITUIN U ONOp, YTO
0COBEHHO CYLLIECTBEHHO MPU 3HAYUTENbHLIX HArpy3kax Ha KOHCTPYKLUMK;

- apo4Hble ranepen — UX KOHCTPYKUUM CYLLECTBEHHO CHUXAIOT MaTepuanoeMKoCTb COOPY>XKEHUS, Oa-
HaKO UX NMPUMEHEHWEe OrpaHUYEHO TonorpacuyeckKMMU U reonorMyeckMMn yCnoBUAMU, NOCKOMNbKY HU30BbLIE
Onopbl BOCMPUHUMAIOT 3HAUUTENbHbLIE TOPU3OHTANbHbIE CUNbI;

- KOHCOJbHbIE Fanepeu, UCMonb3yemMble Ans 3aluTbl OT MENKUX 00OMKOB CKanbHOrO rPyHTa U OCbin-
HOro Matepuana, TpebyloT HageXHOr0 KpernmneHust NepeKkpbiTUS B YCTOWYUBLIN CKaNbHLIA FPYHT HAropHoOro
CKITOHa;

- imbkne noaBecHble ranepen pabotaloT kak ynpyro-aecdopmupyemble CUCTEMbI, aHANMOTUYHO TMBKUM
yNaBnuBaloLLMM KOHCTPYKLIMAM; HE UCKITIOYAIOT NaJieHUA Ha NPOEe3Xylo YacTb NPOAYKTOB OcCbinemn, 06rnoMKoB
KPYMHOCTbIO MeHee pas3Mepa siyeeK NOKPOBHOMW CETKW; UCTbITLIBAIOT 3HAYMTENbHbIe Aedhopmauun noj Ha-
TPY3KOM, YTO crieayer yunTbiBaThb Ansi o6ecneyeHuss HOpMaTUBHbLIX rabapuToB NPUONUXEHUS K 3aLLMLLIAEMOMY
oObeKTy.

7.3.28 [insi 3awlmThl ranepeni oT Najalolmx cKkanbHbIX 0BNOMKOB Ha nepekpbiTun (hopMupyeTcs rpyH-
TOBas aMOpPTU3UPYIOLLAsa OTCbINka (unu apyrue aemndupylowme KOHCTpyKuun). Ha kposne ranepei cneayer
yCcTpausaTtb CUCTEMY BOJOOTBOAA U rMAPON3ONISALIMN.

7.3.29 MNpotuBooOBarnbHble 3CTakaabl NPUMEHSIIOT B UCKIIOUUTENbHBIX CRy4YasXx, korga Tpacca fNMHEeNn-
HOrO COOPYXXEeHUS nepecekaet rnybokue u yakue norm (yLienbs) unm Ha HeKOTOPOM y4acTKe NpOXoAUT BAOSb
KpPYTOrO ropHOro ckroHa. Npu npoekTupoBaHumu acrakag criegyer usberatb yCTpOMCTBa ONOP B 30HaX nNpeod-
napaioLLero ABWKEHUS CKarnbHbIX 0ONIOMKOB, NPUMEHSS DONbLUENPONETHbLIE COOPYXKEHUS, UMW UCMONb30BaTh
3aLUUTHbIE MEPONPUATUA B BUAE YNABNUBAIOLLUX KOHCTPYKLMIA C aMOPTU3UPYIOWMMMN CUCTEMAMMU.
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7.3.30 MpoeKkTUpOBaHWE ynaBnnBaloLLMX ¥ NPONYCKAOLMUX COOPY>KEHUI BKIIOYAET OnpeaerieHne pac-
MOMOXEHWS!, KOHCTPYKTUBHOTO PeLLEHNS U raBapuTOB COOPYXEHUS, @ TAKKE PACHET UX HA MPOYHOCTb U YCTOW-
UMBOCTb.

7.3.31 PacnonoxeHue u rabapuTHble pa3Mepbl ynaBnmBaloLLMX COOPYXEHWIA HasHa4arT No pesynkra-
TaMm pacyeToB W3 YCINOBUS UCKITIOMEHUSI BOSMOXHOCTW NEperieTa U BbICKAKUBAHUA CKamnbHbIX OBIIOMKOB, na-
JaloLwmx CO CKMoHa. PacyeTom Ha nepeneT onpeaensiioT BbICOTY COOPYXEHWI U UX MeCTOpPaCMONOXeHue.
PacyeToM Ha BbIKaTbiBaHWUE 1 NOJCKAKNBAHKUE YCTaHABNMBAIOT HEOOX0AUMYIO rYyOWUHY ynaBnuBaloLLMX Nasyx,
npu KOTOPOW UCKMIOYAETCA BO3MOXHOCThL BbINeTa U3 HUX CKanbHbIX 06510MKOB.

7.3.32 PacnonoxeHue u rabaputHble pasmepbl NPOMNYCKalOLWMX COOPYXEHWIi yCTaHaBNMBAOT UCX04A
U3 NPOTSHKEHHOCTW 06BANOONACHOTO y4acTka, Npyu 9TOM COOPYXEHUs CrieflyeT pacnonaratb Ha 4OCTaTO4HOM
paccTOsiHWUK OT o4aroB 06BasbHbIX MPOLECCOB, UCKMIOYAIOLLEM BO3MOXHOCTbL NPSAMOTo NageHusl ckanbHbIX 06-
TIOMKOB Ha KPOBIIO ranepeun Uim nposieTHOE CTPOEHUEe acTaKkagbl.

RS

i

Manepen: a — GarnouHas; 6 — pamMHas; 8 — apoyHas; & — KOHComNbHas; d — rubkas rnogsecHas; e — actakaga

PuncyHok 7.12 — lMponyckatowue NnpoTuBoobBarnbHele COOpYXeHUs

7.3.33 PacyeTHYI0 CKOPOCTb CKanbHbIX 0GNIOMKOB PEKOMEHAYETCA ONPEAEnsiTb B 3aBMCMMOCTM OT TUNa
nonepeYHoro Npochnnsa HaropHOro CKNoHa. PacueTHylo CKOPOCTb ONPeAensloT IKCNEPUMEHTANbHO, B TOM YNC-
ne B NONEBbIX YCMOBUSAX, @ TaKKe NYTEM KOMMNbIOTEPHOTO MOAENUPOBAHUA B COOTBETCTBYIOLLIEM NPOrPaMMHOM
obecnevyeHnn ¢ y4eTom Npoduns CKNoHa, ero NoKpoBa, PasMepoB CKarbHbIX OTAENbHOCTEN, (PU3UKO-MEXa-
HUYECKNX XapaKkTepucTUK Nopos.
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7.3.34 Pac4eTHyI0 KPYMHOCTb CKanbHbIX OONTOMKOB OnNpeaensioT Ha OCHOBaHUM CTAaTUCTUYECKUX Xapak-
TEPUCTUK pacnpeaeneHns ux pakTu4eckoin KpynHoOCTU No MHOTONETHUM HabNAEeHUAM 3a nasieHuem o6nom-
KOB CKanbHbIX FPYHTOB B Npejenax 3almujaeMoro y4acrka.

7.3.35 Mpun OTCYTCTBMM MHOTONETHMX HAbMIoAEeHUN 3a NnageHneM CKanbHbIX 0ONOMKOB MX pacyeTHas
KPYNHOCTb MOXET ObITb OnpeaeneHa B 3aBUCUMOCTM OT NOTEHLMANbHOW GRI04YHOCTHU CKanbHbIX TPYHTOB, Cna-
raLwmx CKNOH, ¥ YTOUHEHA NMyTEM OMbITHOTO UX COPaCbIBAHUS C HATOPHOIO CKMOHA NO HaNPaBrEHMUIO IKCMy-
aTMpyemoro unu NpoeKkTUpyeMoro oowekTa. PacuyeT Ttakke AonycKkaeTca NPoBOAUTL NMYTEM KOMIMbIOTEPHOTO
MOAENNPOBaHUS.

7.3.36 Mpu pacyere NpOYHOCTU U YCTOMYMBOCTM NPOEKTUPYEMBIX COOPYXEHUI HEOOXOAUMO YUUTLIBATH
cneayiowme Harpy3km u UX COMeTaHus:

- NOCTOSHHbIE Harpy3ku (OT BECA KOHCTPYKLIMIA, TPYHTOBOIW M aMOPTU3MPYIOLLEN 3aCbINKU U T. N.);

- BPEMEHHbIE ANUTENbHbIE Harpy3ku (OT Beca u HOKOBOro A4aBneHUs rPYHTOBbLIX MAcc Npu UX HaKonne-
HUK);

- KpaTKOBPEMEHHbIE Harpy3ku, B TOM YMCIe AMHAMUYIECKUE OT yaapa OAUHOYHOIO CKarbHOro 06nomMka
pac4EeTHON KPYNHOCTH;

- 0cobble Harpy3ku (OT CeMCMUYECKOrO BO3AEICTBUSI).

7.3.37 YkasaHus no BbIOOPY pacYETHbIX CXEM, ONPEAENEHMI0 PACYETHBLIX HArpy30K U UCMONb3yeMbIM
MEeTOAAaM pacyeta B 3aBUCUMOCTU OT KOHCTPYKTUBHBLIX OCOOEHHOCTEN YyNaBnuUBaIOLLMX U NPOMYCKAIOLLUX CO-
opyxxeHuin npuseaeHsl B CIN 116.13330, [11], [16].

8 NeorexHMYECKUN MOHUTOPUHT U NpodunakTUYecKue MeponpusiTusl

8.1 l'eoTexHM4YECKMI MOHUTOPUHT

8.1.1 Ha yyacTkax pa3sutusi 06BanbHbIX U ONOM3HEBLIX NPOLIECCOB PEKOMEHAYETCA NpeyCMaTpuBarb
MeponpuATHUSA MO re0TEXHUYECKOMY MOHUTOPUHIY. COCTaB MepOonpUATUN MO FeOTEXHUYECKOMY MOHUTOPUHTY
1 ero BMA crnejyet Ha3HayaTtb C YYETOM YPOBHS OTBETCTBEHHOCTU OObEKTa, CTENEHM ONACHOCTU OMOM3HEBbIX
N CKarbHbIX CKIIOHOB, MPUMEHSIEMbIX CPEACTB MPOTUBOOMON3HEBON M NPOTUBOOOGBANBLHON 3aLWUTLI, a TaKKe
MECTHbIX YCINOBUA.

8.1.2 B o6s3aTtenbHOM nopsigke re0TeXHUYeCKUini MOHUTOPUHE CreayeT BbINONHATD:

- Mpu Knacce coopyxeHusa KC-3;

- Ha 0c060 ONacHbIX y4acTkax pa3BMTUA CKITOHOBbIX MPOLECCOB (CTENEeHb ONACHOCTM ONpeaensaeTcsa B
cootBetcTBuM ¢ CM 116.13330);

- B Crny4ae npuMeHeHus CpeacTB NpOoTUBOOOBANbHON U NPOTMBOOMNON3HEBOW 3aLUMThI C UCMONb30BAHU-
€M HOBbIX UJTM CIIOXHbIX KOHCTPYKTUBHO-TEXHONOMMYECKUX PELLEHUIT U MaTepnarnos.

8.1.3 MNoa reoTexHMYeCckuM MOHUTOPUHIOM NOHUMAETCS cucTeMa HabrioaeHUI U KOHTPONS, peanuaye-
Masi B Lensx:

- obecneyeHunst BesonacHoii akcnsyatauum 3almLiaemMblX U npunerarwmx o6 LeKTos;

- obecneyeHunss 6e30NacHOCTM HaceneHus;

- CBOEBPEMEHHOTO BbISIBNEHUSA OTKIOHEHUI B CTPOSALLMXCA UMW CYLLECTBYIOLLMUX COOPYKEHUAX OT Npo-
€KTHbIX JaHHBbIX;

- CBOEBPEMEHHOTO BbISIBNEHUA, NPEAYNPEXIEHUS U MPOrHO3UPOBAHUSA Pa3BUTUA ONACHLIX reonoruye-
CKWUX NpOLIeCCOB;

- ynpaeneHus NpMpOAHbLIMU PUCKAMMU;

- OLEHKM 9PAEKTUBHOCTU NPUHATLIX METOAOB pacyeTa u NPOEKTHbIX PEeLUEHWUN.

8.1.4 MOHUTOPUHT ONON3HEBLIX U 0OBANOONACHbIX y4aCTKOB NO3BONSAET:

- CBOEBPEMEHHO 06ecneynTb MeponpusaTUs No NUKBMAALMW NOCNEACTBUI PA3BUTUS ONMOM3HEBLIX U 06-
BanbHbIX NPOLECCOB;

- OLEHUTb 3P(PEKTUBHOCTb U COOTBETCTBUE MPUHATLIX YKPENUTENbHbIX MEPONPUATUIA MECTHBIM YCIO-
BUAM;

- OnepaTuBHO YKPENWUTL AONOMHUTENbHBIE YYACTKN NPU HEOOXOAUMOCTH;

- 3ahMKCUPOBAaTL Pa3BUTUE MEPEMELLEHUI HEYCTOMYMBLIX YYaCTKOB, NPUHATb NPEeaynpesuTernbHbie
Mepbl MO UX NPUHYAUTENLHOMY 0BpYyLLUEHUIO C coBnoaeHnem TpeGoBaHUii TEXHUKM BE30MacHOCTH;

- onpefennuTk KOMMIEKC Mep NO NOBbILLEHMIO 3MEKTUBHOCTU PEann3oBaHHbIX MEPONPUATUN.
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8.1.5 Buabl reoTexHU4eCcKoro MOHMTOPUHIa KnaccuuuupyoTes:

- no chopmMe npeacrasneHusa uHdopmaumm B TedeHue BpeMeHu (Nepmoanyeckuii n HENPEPbIBHbLIN);

- no HabniogaemMomy 06bEKTY (MOHUTOPUHI CKITOHOBBLIX MPOLECCOB U MOHUTOPUHT COOPYXKEHUIA).

8.1.6 Mpu nepnoan4eckoM MOHUTOPUHIE N3MEPEHNUS HEOOXOAMMBIX NAPAMETPOB OCYLLECTBNAIOTCA Cne-
unanuctamm HenoCpeaCTBEHHO HA y4acTke yepe3 onpefernieHHble NPOMEXYTKM BpeMeHu. [epuoanyHocTb
M3MepeHUin yCTaHABNMBAETCA NPOrPaMMON U MOXKET U3MEHSITLCA B NPOLIECCe BEAEHUA MOHUTOPUHTA.

8.1.7 MNpu HeNpepbIBHOM MOHUTOPUHIE B aBTOHOMHOM peXume BbINONHAKTCA ¢6op, obpaboTka, Hako-
nneHue u nepeaaya uHgopMauumn 0 COCTOSAHUU CKITOHA M COOPY>KEHUA HENPEPLIBHO MNN C MUHUMANbHLIMU
MHTEpBaNaMu BpeMeHU ANA NPUHATUSA ONepaTUBHBLIX PELLEHU.

8.1.8 MOHUTOPUHT CKIOHOBLIX NPOLIECCOB BKIIOYAET B Ce0s cCUCTEMY PeXMMHbIX HabnoaeHUi 3a name-
HEHUEM COCTOAHUA CKIIOHOB W Pa3BUTMEM OMAaCHbLIX re0N0rMYeckux NPoLeccos (ONOn3Hu, 3posuu, oGsanos,
BbIBAnoB, OCLINEN U T. N.).

8.1.9 MOHUTOPUHI CKNOHOBLIX MPOLIECCOB BbINOMHAETCA HAa 06BanoONacHbIX CKIIOHAX Kak B €CTeCTBEH-
HOM COCTOSIHWUM, TaK U C peanu3oBaHHbIMU MEPONPUSATUSAMU NPOTUBOOMON3HEBON U NPOTUBOOOBANbLHONM 3a-
WKMTbl (CMOHTMPOBAHHLIMU MOKPOBHLIMU CETKAMM, BbIMOMHEHHLIM MHEBMOHAOPLI3IOM, arponecomenuopa-
TUBHBIMU MEPONPUATUAMU U AP.). MOHUTOPUHT CKITOHOBLIX NPOLIECCOB NPEAYCMATPUBAIOT NEPUOANYECKUM, C
NPUMEHEHNEM CPEACTB BU3YaNbHOrO N UHCTPYMEHTASILHOIO KOHTPONSA.

8.1.10 MOHUTOPUHI COOPY>XXEHUIH BKNIOYaeT B cebs Bce BuAbl HabnogeHU 3a COCTOAHMEM KOHCTpPYK-
UM NPOTUBOONON3HEBLIX U NPOTMBOOOBASIbHBIX COOPYXXEHUI, B TOM Yncne usmepenue aedopmanui co-
opy>xeHui (0Caaku, KpeHbl, TOPU30OHTasbHbLIE CMeLleHns u ap.), hukcaunio n HabniogeHme aedeKkToB u
noBpexaeHni (TPELUMHbI, KOPPO3UA, PaspbiBbl CETOK U TPOCOB U T. N.); USMEPEHUE YCUNTMIN B aHKEPHbIX
KOHCTPYKUMAX U T. M.

8.1.11 MOHUTOPUHI COOPY>XEHWI BbINOSIHAETCA B COOTBETCTBUU C PEKOMEHAALMAMMN NO MOHUTOPUHIY
COOTBETCTBYIOLLIMX TUMOB COOPYXEHMWI U NPeayCMaTpUBAETC KAk NEPUOAUYECKUM, C NPUMEHEHUEM CPEACTB
BM3YyanbHOTO U MHCTPYMEHTANbLHOrO0 KOHTPONS, TaKk U HENpPepbIBHbIM, C NPUMEHEHUEM aBTOMATU3UPOBAHHLIX
cuctem.

8.1.12 TpeGoBaHWs K MOHUTOPUHTY MacCCUBHbIX M aHKEPHbIX YA PXXUBAaIOLMX COOPYXEHUN, a Talke Mac-
CUBHbIX YNaBNMBaOLLMX COOPYXeHu npuseaeHsl B FOCT 31937, [7], [16], [18], a TpeGoBaHUA K MOHUTOPUHTY
NPOMYCKaLLMX COOPYXKEHNIT — ranepeit U acTakag — npuBefeHbl B HOPMAaTUBHBIX JOKYMEHTaX N0 MOHUTO-
PUHTY TOHHENEN U MOCTOBLIX COOpYyxeHui [16], [19, [20].

8.1.13 BuayanbHbIii KOHTPOSb MPU MOHUTOPWUHIE CKITIOHOBLIX MPOLIECCOB U TEXHUYECKOM MOHUTOPUHIE
npeaycMaTpuBaeT perynsipHble obcriegoBaHust u potoukcaumio ¢ NOCneayoLWmmM ConocTaBlieHuem CoCTo-
SIHUS1 YYACTKOB U COOPYXEHUI BO BpemeHun. PoTodhmKcaumsa BbINOMHAETCS C (PUKCMPOBAHHLIX TOYEK, pacno-
TNOXXEHUE KOTOPbIX ONPEAENSETCA B paMKax PEKOrHOCUMPOBOYHOro obcnefoBanms. Touku choTodukcauum Ha-
3Ha4aloTCs UCXoas U3 HeobxoanMMOCTH NonyyYeHus poTomaTepuarnos:

- 0630pHbIX, ¢ 06LWMM N300paxkeHnem HabMAaeMOro CKIoHa, COOPYXKEHUS;

- JeTanbHbIX, C U306PaXKEHNAMN COCTOSIHUSA HEYKPENEeHHbIX Y4acTKOB, Y4acTKOB C NPOTUBOOMNON3HE-
BbIMW U NPOTUBOOGBANbHLIMU COOPY>KEHUAMM (AHKEPHbIX KOHCTPYKLMM, NOKPOBHbIX CETOK, MOKPLITUA U3 MHEB-
MoHabpbI3ra, cybeTpaTta U KOPHEBOW CUCTEMbI HACaXK EHUI), X OBLLEr0 COCTOSIHUS!, OTAENBbHBIX KOHCTPYKLMI
N NOBPEXOEHWUN B HUX.

8.1.14 VHCTPYMEHTanNbHbIA KOHTPOSb NPU MOHUTOPUHIE CKIIOHOBBLIX NPOLIECCOB U TEXHUYECKOM MOHU-
TOPWHre NnpeaycMaTpuBaeT:

- reofe3nyeckunii KOHTPONb NEepPEMELLEHWUIA CKIOHOB U COOPYXKEHWIA (Takke MOXET ObiTb NPUMEHEHO
CNIOLUHOE Na3epHOe CKaHUMPOBAHUE Y4aCTKOBY);

- onpeaeneHue nepemMeLLeHNi, PacKpbITUA TPELLUMH B COOPYXKEHUSIX U CKaNbHbIX MaccuBax ¢ NpuMeHe-
HWEM TPELUMHOMEPOB, MOHTMPYEMBIX HA XapaKTepPHbIX y4acTkax;

- OnpeaeneHue HaknoHa COOPY>XXeHUM, KPYMHbIX CKarbHbIX OTAENLHOCTEN C NPUMEHEHUEM HAKIIOHOME-
pOB, MOHTUPYEMbIX HA NX MOBEPXHOCTH;

- onpefeneHne BeNMYMHbI Harpy30K U BO3HUKAIOLLIMX HANPSDKEHUIA B KOHCTPYKLIMSIX COOPY>KEHUMN.

8.1.15 Cpok cnyx6bl nameputenbHbiXx NPUOOPOB, YCTaHABNMBAEMbIX HA 0GbEKTE MOHUTOPUHFA, A0S-
eH ObiTb HE MeHee ANUTENbHOCTU NpoBeAeHUs1 paboT N0 MOHUTOPUHIY. M3MepeHune Kaxaoro napamerpa
PEKOMEHAYETCA OCYLUECTBAATL HE MEHEee YeM ABYMS AaTumkaMu, npubopamu unu Apyrumm cpeacTeaMu us-
MepEHNA.

8.1.16 MNpu M3MEeHEeHNN BHELLHUX YCIOBUIA OKpY>KaloLLen cpefibl Heo6xoaumMo obecneunTb CTabuNbHOCTb
napaMeTpoB U3MepUTENbHBLIX YCTPOUCTB. Mpu HeoBXoAMMOCTU crielyeT BHOCUTL NONPAaBKN B pe3ynbraThl U3-
MEpPEHUI B 3aBMCUMOCTU OT M3MEHEHUSA TEMNEPATYPbI, BMAXHOCTM BO3AyXa U APYrnx pakTopos.
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8.1.17 BusyanbHbii U1 UHCTPYMEHTAalbHbIA MOHUTOPUHI PEKOMEHAYETCA BbIMNOMHATL A0 Hayana u BO
BPEMS CTPOUTENLCTBA — EXXEMECAYHO, 3aTEM B TEYEHUE OAHOTO rofjla — He pexxe 04HOro pasa B Mecsiy, npu
YCTaHOBIIEHWNM YCTOWYMBOrO COCTOSIHUA CKITOHA — HE PEexe ABYX pa3 B roj.

8.1.18 B oTaenbHbIX, TPYAHOAOCTYMHBIX y4acTKax, a Takke Ha yyacTkax NoBbILLIEHHOTO pucka obearb-
HbIX ABMNEHUI PEKOMEHAYETCS BbIMOMHATL HEMPEPbLIBHBIA MOHUTOPUWHTL. HenpepbiBHbI MOHUTOPWHI, Kak npa-
BWIIO, CeayeT npeaycMaTpuBaTth A rubkux ynaBnmBailoLLux U MPonycKalLwmux COOPYeHUi. [nsa BbinonHe-
HWUSA HEMPEPbIBHOTO MOHUTOPUHIA NPUMEHSIOT aBTOMATU3UPOBAHHBIE CUCTEMbI MOHUTOPUHTA.

8.1.19 B cocraBe aBTOMaTU3NpPOBAHHBIX CUCTEM MOHUTOPUHIA OOBLIYHO MPUMEHSIOT JaTUYKKK, PUKCUPY-
oLue:

- U3MEHEHUSI TEOMETPUM KOHCTPYKLMIA (YANUHEHME TPOCOB, M3MEHEHUE HAKIMOHAa CTOEK, UX nepemMeLle-
HUe 1 np.);

- U3MEHEHWEe Harpy30K Ha KOHCTPYKUMIO (POCT YCUIIMIA B TpOCax, aHKepax, PuKkcupyembli Henocpea-
CTBEHHO AVHAMOMETPaMU, TEH3OMETPUYECKUI KOHTPOb HAMPSXKEHHO-AE(OPMUPOBAHHOIO COCTOAHUSA B 3re-
MeHTax);

- cpabaTbiBaHNE KOHTPOMNbHLIX MEXaHU3MOB (CTPaXOBOYHBIE KOMbLA U MP.).

8.1.20 MpwuHuMnbl paboTbl aBTOMaTU3MPOBAHHON CUCTEMbI MOHWTOPUHIA 3aKMO4alTca B cOOpe u oT-
npaBke B AMCMETYEPCKUI NMYHKT 3HAYEHUI HAOMNIOgaeMbIX NapamMeTPOB UMM CUTHATIOB O NPEBbLILUEHUN 3aaH-
HbIX MOPOrOBbIX 3HAYEHUIA.

8.1.21 ABTOMaTM3UpOBaHHbIE KOMMMEKChbI CReayeT, Kak npaBurno, npegycmarpuBaTb C aBTOHOMHbLIM
nnTaHnem u 3HavYuTesrbHbIM NEpUoaoM MEXCEPBUCHOIO 06Cny)KVIBaHVIF|. OnemMeHTbI aBTOMaTVI3VIpOBaHHOI7I
CUCTEMblI MOHUTOPUHIA AOJDKHbI ObITb CHaBKeHbI 3aLL|VITOI7I OT MeXaHn4yeCcKnux rIOBpe)K,D,eHI/IVI, a TakKke npe-
AycMaTpuBaTh PELLEHMs MO 3awute OT NOXHbIX cpabarbiBaHuii. [pu NpoekTupoBaHWM CrieayeT oTaaBaTb
npeanoYTeHne peLueHnsaM, 06ecnevymBaoLLMM MHOTOKPATHOE MOBTOPHOE NPUMEHeHUe nocne cpabarbiBaHus.

8.1.22 [Ins cbopa MeTeopOnorMyecknx U KNnMMaTu4eckmx KOMMIEKCOB PEKOMEHAYETCA npeaycMaTpu-
BaTb aBTOHOMHbIE METEOPONoruyeckne ctaHuun. Kak npasuno, NPUMEHSIIOT 4aTYuKn USMEePEHUSA TEMMEpaTy-
pbl, KONUMYECTBA U NEPUOANYHOCTU 0CAAKOB (TEPMOMETPLI, NSIKOBUOMETPLI U NOBUOrpadbl).

8.1.23 MNpwu BBOAE B 3KCMNyaTaLMIiO aBTOMATU3UPOBAHHbIX CUCTEM MOHUTOPUHIA CreayeT NPOBOAUTL UX
nyckoHanazky u npoBepky paboToCnOCOBHOCTM C NOATOTOBKOW MCNOMHUTENbHbLIX aKTOB.

8.2 Mpodunakrnyeckme MeponpuATUA NO NpeaynpexaeHuo o6sanos

8.2.1 MpodmnakTuieckne MepPONPUSTUS MO NpeaynpexaeHuio o6BanoB cneayeT BbINOMHATL NYyTEM CBO-
€BPEMEHHON OYUCTKM CKarbHbIX CKITOHOB OT HEYCTONYMBLIX B 0OBanNbHOM OTHOLLEHWMM OGIIOMKOB FOPHbIX NO-
poa, 00pyLUEeHUA KPYMHbIX CKanbHbIX MACCUBOB, YIpOXaloLmx o6Banamu.

8.2.2 OuncTKa ropHbIX CKIOHOB AOSMKHA OCYLLECTBNATLCA B T€X CryqasX, Kora BO3MOXHO 0OpyLueHue
OTAEMbHbIX HEYCTONYNBbIX OGMOMKOB FOPHbIX MOPOA, CPEACTBAMU Marnoi MexaHWu3aLuu Unmu Bpy4Hyio. B or-
AEenbHbIX Cyvasx JONyckaeTcs npumeHeHne 6ypoB3pbiBHbIX paborT.

8.2.3 OumnCTKY CKarnbHbIX CKIIOHOB OT HEYCTONYMBLIX B 06BanNbHOM OTHOLLEHMM OBGIIOMKOB FOPHBIX NOPOA,
cregyeT NpoeKkTUpPoBaTh NO3TanHoO B 3aBUCMMOCTHU OT CTENEHN ONACHOCTU, KOTOPAs BbIABNAETCS B pe3ynesrarte
npeaBapuTEnbLHOrO OCMOTpa CKNOHOB 066opwmkamu (Bepxonaszamu). Ocoboe BHMMaHue crnieayet yaensrtb
Kynyapam (pacLUENMHaM B CKINOHE), IA€ NPOMCXOAUT akKyMynsauus 06romMo4HOro marepuana ¢ nocneayowmm
€ro TPaQH3UMTOM BHU3 MO CKITOHY.

8.2.4 IMpu BLINOMHEHUMU NPOPUNAKTUHECKUX MEPONPUATUI CREAYET YUUTLIBATbL MEpbl NO 3awute 6nus-
nexawmx oObLEKTOB OT paspyLueHuii u aecdopmauuii. Mecto npoussoacTea paboT A0MKHO BbITb OrpaXKaeHo,
[AOMKHBI ObITh YCTAHOBNEHDBI NpeAyNpeXaaloLLue 3Haku.
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