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BBenenue

Hacrosimuii cBoj mpaBui pa3paboTaH ¢ yuyeToMm TpeOoBaHul (eaepabHbIX
3akoHOB  oT 30 nekadbps 2009 r. No 384-d3  «TexHudeckud  periiaMeHT o
Oe3omacHOCTH 3AaHUN W coopykeHwmit», oT 27 mexadpst 2002 r. Ne 184-d3 «O
TEXHUYECKOM perynupoBanum», oT 21 urona 1997 r. Ne 117-®d3 «O 6e30macHOCTH
TUJPOTEXHUUECKUX COOPYKEHUI».

Hactosmuit cBoxg mpaBun paspaboran B passutue CII116.13330
«HmxeHepHas 3alluTa TEPPUTOPHUH, 3AaHUM M COOPYXKEHUH OT OIAaCHBIX
reojlornyeckux rmpoiieccoB. OCHOBHBIE TMOJOKEHUS» B IEISIX KOHKPETH3ALUU
MOJIOKEHUHN MO0 MPOECKTUPOBAHUIO HWHXKEHEPHOM 3alllUThl TEPPUTOPHM, 3MaHUN U
COOpY>KEHUH OT OMOJI3HEN U 0OBAJIOB.

CBox npaBuil pa3zpaboTaH KOJUIEKTUBOM aBTOPOB:
HUMOCII um. H. M. I'epceBanoBa — wuHCTUTYT AO «HUL[ «CTpOounTtenscTBo»
(kann. texH. HaykK /M. B. Konwlbun, kauja. Texd. Hayk /[ .E. Pazeooosckuil, KaH[I.
TexH. HayK B.I". @edoposckuu, kaun. Texd. Hayk C.B. Kypunno, KaHa. TeXH. HayK
I'A. boowvips) n OO0 «HTIL] I'eollpoexkt» (a-p TexH. nayk. C.H. Mayuii, xaHp.
texH. Hayk O.FO. Ewenxo, xaua. texd. Hayk H.H. Jlrobapckuil, KaHI. TEXH. HayK
I.B. IInewakos, B.IO. Tumowenxo).
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CBO/I ITPABIJI

WHXXEHEPHAS 3AIIIUTA TEPPUTOPUM, 3TAHU
U COOPYKEHUM OT ONOJI3HEM Y OBBAJIOB

IIpaBuia npoeKTHPOBAHUA

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

JlaTa BBenenus — 2019-06-06

1 ObsacTh NpUMeHeHust

Hacrosmuii cBOA IpaBuil pacIpOCTPaHIETCS Ha IPOCKTUPOBAHUE CHUCTEM,
O0BEKTOB, COOPYKCHUM W MEPOINPHUATUNA WHKEHEPHOW 3alUThI OT OIMOJ3HEH U
OOBaJIOB  TEPPUTOPUU  HACEJICHHBIX IMYHKTOB, JKUJIbIX, [POMBIILUICHHBIX,
TPAHCIIOPTHBIX, SHEPreTUYECKUX, OOIIECTBEHHO-JECIOBBIX H KOMMYHaJIbHO-
OBITOBBIX OOBEKTOB, MECTOPOXKICHHUIN TIOJE3HBIX HCKOMAeMbIX U TOPHBIX
BBIPAOOTOK, CEIbCKOXO3SIMCTBEHHBIX U JIECHBIX YIOJIUNA, TPUPOIHBIX JaHAIA(TOB.

2 HopmaTuBHbBI€E CCHLJIKH

B HacrosimeM cBoje TpaBWI HCHOJIB30BAHBl HOPMATHBHBIE CCHUIKA Ha
CJIEAYIOIINE JOKYMEHTHI:

I'OCT 2688-80 Kanmat nBoitnoit cBuBku THma JIK-P xoHcTpykumm 6x19
(1+6+6/6)+1 o.c. CopTameHT

['OCT 5781-82 Cranb ropsiuekaraHas IJis apMHUPOBAHUS KeIe300€TOHHBIX
KOHCTPYKIMH. TEeXHUUECKHUE YCIOBUSA

['OCT 12248-2010 I'pynTtel.  MeTonpl  11a0OpaTOpPHOTO  OMpEIETCHUS
XapaKTEPUCTHK MIPOYHOCTH U JeHOPMHUPYEMOCTH

I'OCT 27751-2014 HanexHOCTh CTPOUTENbHBIX KOHCTPYKIIMI M OCHOBaHUM.
OCHOBHBIE MTOJIOKEHUS

I'OCT 31937-2011 3nanust u coopyxenusi. IlpaBwna oOcnenoBanus u
MOHHUTOPUHTA TEXHUYECKOT'O COCTOSTHUS

I'OCT 32868-2014 Jloporn aBTOMOOWMJIBHBIC OOIINEr0 ITOJIH30BAHUS.
TpeboBaHUs K IPOBEACHUIO HHKEHEPHO-TCOJOTHICCKUX U3BICKAaHUN

N3panue opunuanbHoe
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['OCT P 22.0.03-95 be3onacHocTh B Upe3BblYaiiHbIX cuTyanusax. [Ipupoansie
Ype3BbIYAHbIC CUTYAIIMH. TEPMUHBI U ONIpeIeTICHUs

CIT 14.13330.2018 «CHull 1I-7-81* CTpouTenbCTBO B CEHCMUYECKHUX
parioHax»

CII 16.13330.2017 «CHulI 1I-23-81* CranbHble KOHCTPYKITHI

CIT 20.13330.2016 «CHull 2.01.07-85* Harpy3ku u Bo3aeHcTBUS (C
n3meHenrem Ne 1)

CII 22.13330.2016 «CHulI 2.02.01-83* OcHoBaHus 31aHNN U COOPYKEHUID)

CIT 23.13330.2011 «CHwuIl 2.02.02-85* OcHoBaHHS THIPOTEXHUUECKUX
coopy>keHui» (c uzamenenuem Ne 1)

CIT 24.13330.2011 «CHull 2.02.03-85 Cgaiible ¢yHIAaMEHTB» (C
n3meHnenuem Ne 1)

CII 28.13330.2017 «CHulI 2.03.11-85 3amura CTpOUTENBHBIX KOHCTPYKIUN
OT KOPPO3UN»

CII 32.13330.2012 «CHull 2.04.03-85 Kanamuzaums. HapyxHbie cetn u
coopykeHus» (¢ usmeHenuem Ne 1)

CIT 45.13330.2017 «CHulI 3.02.01-87 3emiisiHble COOPYKEHHUSI, OCHOBAHUS U
bynmaameHTh» (C u3MeHeHueM Ne 1)

CIT 47.13330.2016 «CHull 11-02-96 WmxeHnepHble M3bICKAHUS IS
cTpouTenbcTBa. OCHOBHBIE MOJIOKCHUSDY

CIT 58.13330.2012 «CHwull 33-01-2003 T'mapoTexHHUYECKHE COOPYKECHHS.
OcHoBHbIE MOJOKEHU» (C n3MeHeHueM Ne 1)

CIT 63.13330.2012 «CHull 52-01-2003 beronHble U >XeIe300€TOHHBIE
KOHCTpYKIuU. OCHOBHBIE MO0XKeHUsD» (¢ u3meHeHussMu No 1, Ne 2, Ne 3)

CIT 80.13330.2016 «CHull 3.07.01-85 T'mapoTexHHUYECKHE COOPYKEHHS
peUHBIe»

CII 101.13330.2012 «CHull 2.06.07-87 lloanopHble CTEHBI, CYHOXOIHBIE
ILTIO3BI, PHIOOTIPOITYCKHBIC U PHIOO3ALTUTHBIE COOPYKEHUSD)

CIT 116.13330.2012 «CHull 22-02-2003 WnxxeHepHas 3amuTa TEPPUTOPHIA,
30JaHUN M COOPY)KEHHUH OT OINACHBIX Te0JIOTMYECKUX mporeccoB. OCHOBHbIE
MOJIOKEHUS»

CII 248.1325800.2016 Coopyxenust noazeMublie. [IpaBuiia npoekTupoBaHus

IIpuwmeuanue— [Ipu moap30BaHUU HACTOSIIAM CBOJOM IPABHII IeJIECOO0PA3HO MPOBEPUTH JEHCTBUE
CCBUIOYHBIX JOKYMECHTOB B HWH(pOPMAIMOHHOW CHCTeME OOIIero MOJbh30BaHUS — HA OQHIHAIBFHOM CcalTe
(henepapHOTO OpraHa MCIOJHUTEIBHOHN BJIACTH B cpepe cTaHIAPTU3AIUK B CeTH VHTEpHET WU 1O €XETOAHOMY
HHPOPMAMOHHOMY yKa3aTento «HannoHaabHBIE CTaHIAPTH), KOTOPBIA OMYOIMKOBAH 0 COCTOSHHIO Ha | sHBaps
TEKYIIEr0 Tojla, W IO BBITYCKaM €KEMECIYHOTO MH(POPMANMOHHOTO yka3zarens «HammoHanabHBIC CTaHIAPTHI» 3a
TeKymu roJ. Eciu 3aMeHeH CChUIOYHBIM JIOKYMEHT, Ha KOTOpbIM JaHa HeAaTUpPOBAHHAs CCHUIKA, TO
PEKOMEHIYEeTCsl MCIOJIb30BaTh JEUCTBYIOIIYIO BEPCHIO 3TOT0 JOKYMEHTa C YYETOM BCEX BHECEHHBIX B JIAHHYIO
BEpCUI0 HM3MEHEHMil. Eciii 3amMeHeH CChUIOYHBIM JIOKYMEHT, Ha KOTOPBIA JaHa JaTUpPOBaHHAs CCHUIKA, TO
PEKOMEHTYETCSI MCIIOIh30BaTh BEPCHUI0 3TOTO JOKYMEHTA C YKa3aHHBIM BBIIIE TOJAOM YTBEPXIACHUS (MPUHATHUSA).
Ecnu nocne yTBep:kJIeHHsT HACTOSIIIETO CBOJIa MPAaBWJI B CCHUIOYHBIN JJOKYMEHT, Ha KOTOPBIM JaHa JaTUpPOBaHHAas
CCBUIKA, BHECEHO WM3MEHEHHME, 3aTparuBaroliee IIOJIOKEHHWE, Ha KOTOpPOE€ JaHa CChUIKA, TO 3TO MOJOKEHHE

2
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PCKOMCHAYCTCA MPUMCHSATH 6e3 ydye€Ta JaHHOIr0 M3MCHCHMUS. Ecnu ccpumounsbii JAOKYMCHT OTMCHCH 0e3 3aMCHBbI, TO
IMOJIOKEHHUE, B KOTOPOM JaHa CCbUIKAa Ha HETO, PEKOMCHAYCTCA NPUMCHATL B HaCTH, HE 3anaFI/IBaIOHleﬁ OTY CCBLIKY.
CBeZ[eHI/ISI 0 JCHUCTBHHU CBOJIOB IpaBUI uenecoo6pa3H0 IMMpOBEPpUTHL B (DellepaJ'H)HOM I/IH(l)OpMaHI/IOHHOM (l)OH}_'le
CTaHdapTOB.

3 TepMUHBI U onpeIeIeHUsI

B mactosmem cBonge mpaBui mnpuMmeHeHsl TepmuHbl 1o CII 47.13330,
CII 116.13330, I'OCT 32868, T'OCT P 22.0.03, a Takxe cleayrolue TEPMUHBI C
COOTBETCTBYIOIIUMH OIPEICIICHUSMH:

3.1 BpIBaJI: BHe3anHbIil OTPBIB M TajJeHUE OTICIBHBIX TJBIO U OJOKOB
TOPHBIX ITOPOJ] M3 OTKOCOB BBICMOK MW IIOJIYBBIEMOK, C KPYTBIX M OTBECHBIX
CKJIOHOB, CJIO’KCHHBIX CKaJIbHBIMH HJIM TIOJTyCKaIbHBIMU TIOPOTAMH.

3.2 ruOkuii 0apbep: ['MOKoe ynaBnMBaroliee COOPYKEHUE B BUJIE CETUATOTO
OTpaXKICHMSI, IEPEXBATHIBAIOILIETO IPOAYKTHI 00BAJIOB U PACCEUBAIOLIETO YHEPTUIO
UX yJapa 3a cueT ynpyromacTU4ecKux e(opManuii KOHCTPYKIIUHA.

3.3 MH:KeHepHasi 3alMTa OT CKJIOHOBBIX mpoueccoB: Komruiekc
COOPY)KCHM W MEPONPHSTHI,  HANpaBIEHHBIX HA  MPEIyNpeKICHUE
OTPHUIATEFHOTO BO3JECHCTBUS CKIOHOBBIX MPOIIECCOB HA 3aIMIIAEMbIN OOBEKT, a
TaK)Ke€ Ha 3allUTy OT UX MOCIEICTBUM.

3.4 o6BasbHBIe  mpouecchbl: COBOKYITHOCTh  ONACHBIX  I'€OJIOTMYECKUX
IPOLIECCOB, MPOSBIISAIOLIUXCS B BUJI€ 00BAJIOB, BHIBAJIOB U OCHINEH.

3.5 ocwinb: [[muTenbHOE (B TEUCHHE MHOTHX JIET) ABHKEHUE BHH3 110 CKIIOHY
HAKOMMBIIEWCS  HECBS3HOM  MacChl  MEJIKHX  OOJOMOYHBIX  MPOAYKTOB
BBIBETPUBAHUA C MAaJbIMH CKOPOCTSAMH M TOJBKO B MOBEPXHOCTHOM CJOE.
MHTEHCUBHOCTh JBWKCHHUS OCBHIMHM MOXET CYIIECTBEHHO W3MEHUTBHCS TIOJ
BO3/ICIICTBHEM aTMOC(HEPHBIX OCAIKOB.

3.6 nponyckarwmee coopy:xeHue: [IpotuBooOBanbHOE COOpPYKEHHE,
npeJHa3HaYeHHbIE JJIi OPraHM30BAaHHOTO IMIPOIyCKa MPOIYKTOB OOBaJIbHBIX
IPOLECCOB HAaJ W TOJ 3allUIIaeMbIM OOBEKTOM B BHJE Trajiepeil M 3cTakaj
COOTBETCTBEHHO.

3.7 yaaBpauBawuige  coopy:keHusi: [[poTHBOOOBaNbHBIE  COOPYXEHHS,
npeaHa3HaYeHHBIE IS MepexBaTa U OCTAHOBKHU MPOAYKTOB OOBAIBHBIX MPOIIECCOB
nepe;1 3alnIaeMbIM 00BEKTOM.

3.8 ycroitunBocTh ckj10HA: CrIOCOOHOCTH CKJIOHA COXPAHSTh CBOU MPOQUITh.

4 O0mme MoJI0KeHUus

4.1 K Hanbosee omacHbIM M 4acTO BCTPEUANOIIMMCS CKJIOHOBBIM ITpolieccam
OTHOCSITCSI OTIOJI3HU PA3JIMYHOIO TUIIA, OOBAJIBI U OCBINH, IPEACTABIISIOIINE CO00M
CMEIIIEHUE TPYHTOB M TOPHBIX MOPOJI Ha CKJIOHE MOJ JAEHCTBUEM CUJI TPABUTAIIUH,
a TaKXXe JOIMOJHUTEIbHBIX BHEIIHUX MPUPOJHBIX W TEXHOICHHBIX BO3JCHCTBUI
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(TMAPOAMHAMUYECKOTO, BUOPAILIMOHHOTO, CEHCMUYECKOTO U Jp.).

4.2 IlpoekTupoBaHUE HWHXXCHEPHOW 3alllUThl TEPPUTOPHUH, 3MaHUM WU
COOPY)KEHUI  TpeaycMaTpuBaeT  pa3pabOTKy  KOMIUIEKCA  MEpPOIPHUSITUH,
00€eCIeynBaOIINX MPEAOTBPAILEHUE OMOJI3HEBBIX M OOBAJIBHBIX MPOSBICHUN B
3aBHCHUMOCTH OT TpeOOBaHHM HX (YHKIMOHATBHOTO HA3HAYEHHUS U OXPaHbI
NPUPOJHOM Cpenbl WIM YCTPAHEHWE OTPULATENBHBIX BO3JACHUCTBUM IIpU
HEBO3MOKHOCTH MJIU HEIeIeCOO0Pa3HOCTH MPEAOTBPAIICHUS Pa3BUTHS OTOJI3HEH
1 00BaJIOB.

4.3 PazpaboTka TpPOEKTHOH M paboued JTOKYMEHTAllMd IO HWHXKCHEPHOU
3aIIHUTE OCYLIECTBIIIETCS HA OCHOBE:

- CBeICHU O reorpaduyeckoM TOJIOKEHUH, XO3SMUCTBEHHBIX CBS3AX U
TpaHMIIAX 3AIUIIAEMON TEPPUTOPHUN;

- CBEICHUI O CYIIECTBYIOIIUX COOPYKCHHUSIX HWH)XXEHEPHOM 3alllMThl, HX
COCTOSIHUH, YCJIOBHSIX 3KCIUTyaTallu U BO3MOKHOCTU UX PEKOHCTPYKIIMH, a TAaKKe
O MEPONPUITHUSIX UHKECHEPHOMN 3aIUTHI;

- pe3ylbTaTOB  HMH)KEHEPHO-T€OJEC3UYECKUX, HHKEHEPHO-T€OJIOTMYECKUX,
VUHKXEHEPHO-TEOTEXHUYECKUX, WHKEHEPHO-TUAPOJIOTMYECKUX, WHXEHEPHO-
TUIPOMETEOPOJIOTMYECKUX W HWHKEHEPHO-3KOJIOTMYECKUX  M3BICKAHHW  JUIA
CTPOUTENBCTBA;

- MAaTEpUaJoB O  NPOBOJUMBIX WM  HAMEYAEMbIX  PErHMOHAJIBHBIX
MEpONPUSATUIX MO0 HHKEHEPHOW MOATOTOBKE TEPPUTOPUM U UX BIMSHUU Ha
NPUPOIHBIE YCIOBHS M PECYPCHI 3alIUIIAEMON TEPPUTOPHUH;

- INTAHUPOBOYHBIX ~ PENICHHWH M  BapUaHTHOM TIPOpabOTKH  perieHui
WH)XCHEPHOM 3aIlUTHI;

- JAHHBIX, XapaKTEpU3YIOIIMX OCOOEHHOCTH WCIOJIb30BAHUS TEPPUTOPHUIA,
3JaHUNA U COOPYKEHUH, KaK CYIIECTBYIOIIMX, TAK U IPOEKTUPYEMBIX, C IIPOTHO30M
U3MEHEHUS 3TUX OCOOEHHOCTEH M C YYE€TOM YCTAHOBJIEHHOIO pexuMa
IPUPOAOTIOIb30BaHUs (3aMIOBEIHUKH, CEIbCKOXO3WCTBEHHbIE 3€MJIM M T. 1.) U
CaHUTAPHO-TUTUEHUYECKUX HOPM;

- pe3yJIbTaTOB MOHUTOPUHTa O0BEKTOB TPaOCTPOUTENBHOMN IEATENBHOCTH;

- 000CHOBaHMSI MHBECTHIIMM ¥  TEXHUKO-d)KOHOMHUYECKOTO CpPaBHEHMS
BO3MO>KHBIX BAPUAHTOB MPOEKTHBIX PEIICHU HHXXEHEPHOW 3amuThl  (Ipu €€
OJIMHAKOBBIX (DYHKIIMOHATHHBIX CBOWCTBAX) C OIEHKOMN MPEIOTBPAIICHHBIX MTOTEPh
(yuiepOa 1 colMalIbHBIX MOTEPH ).

[Ipu MpOEKTUPOBAHUM UHKEHEPHOM 3aIIUTHI CIEAYET YUYUTHIBATh €€ rpajio- U
o0bekTOhOpMUpYIOIEe 3HAUCHUE, MECTHBIC YCIOBHUS, & TAK)KE UMEIOIIUNUCS OIBIT
MPOEKTUPOBAHMS, CTPOUTENIBCTBA U HKCILUIyaTallUM COOPYKEHUN WHXKEHEPHOU
3aIUThI B aHAJIOTUYHBIX MPUPOJHBIX YCIOBUSX.

4.4 TpeOoBaHUS K BBITIOJIHEHUIO WHXEHEPHBIX M3BICKAHUU ISl pa3paboTKu
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NPOEKTHOM M pabouell TOKyMEHTAlMU MPOTUBOOMOI3HEBBIX U MPOTUBOOOBATLHBIX
meponpustuii npuBenensl B CIT1116.13330, CIT47.13330, [1]-[5], a Takxe
CTaHJapTax Ha WHXEHEPHbIE W3bICKAaHUSA U HUCCIEAOBaHUS TPYHTOB ISt
ctpoutenbcTBa. CocTaB, ColiepKaHUE W JIETaJbHOCTh MaTE€pPUATIOB HHKEHEPHBIX
U3BICKAHUH OIPENETSIOTCS MacIITaboM rpaduecKux MaTepuaioB B COOTBETCTBUU
c ykazanusmu CIT 116.13330.

4.5 TlpoekTupyembie MPOTHUBOOIOJI3HEBBIE 51 MPOTUBOOOBATLHBIE
MEPOMPHUITHS TOJIKHBI 00ECIIEUUBATD:

- IPEJIOTBpAILIEHNE, YCTPAHEHUE WM CHIXKEHHE 10 JOMYCTUMOTO YPOBHS
OTpUIIATEIBHBIX BO3JCUCTBUI Ha 3allMIllaeéMble TEPPUTOPUH, 3JaHUA W
COOPYKEHUS;

- HanOoJee MOJHOE HCIONIb30BAHNE MECTHBIX CTPOUTEIBHBIX MAaTEPHANOB U
MIPUPOJTHBIX PECYPCOB;

- IPOU3BOJICTBO pabOT METOAaMHU, UCKITIOYAIOIIMMH BO3MOXHOCTD MOSIBICHUS
HOBBIX MJTM aKTUBU3ALIMIO JEHCTBYIOIINX OMOJI3HEBBIX U 00OBABHBIX MPOIIECCOB,;

- COXpaHEHHE 3allOBEIHbIX 30H, JIAHAMA(TOB, HCTOPUUYECKHX OOBEKTOB,
NaMSTHUKOB U T. 1.

- HaJyIeXkallee 3CTETUYECKOE U IKOJIOTHUECKOoe 0(hOpMIIEHHE COOPYKEHUI;

- MOHUTOPUHT ~ COCTOSIHHSI ~ 3aIMIAEMBIX OOBEKTOB W COOPYKCHHU
WH)KEHEPHOM 3alUTHI (TPH HEOOXOAUMOCTH).

4.6 D eKTUBHOCT, TPUHATHIX MPOEKTHBIX PEIICHUH OIpeaenseTcss Ha
OCHOBAaHUHM OIICHKM pHUCKAa pa3BUTHS CKIOHOBBIX TPOIIECCOB C yUYETOM
IPEeIOTBPALICHHBIX MOTEPh (IKOHOMUYECKOTO yIIepda M COLMAIbHBIX MOTEPH) B
cootBeTcTBUM ¢ ykazanusimu CIT 116.13330.

4.7 YpoBeHb OTBETCTBEHHOCTH (xmacc) IPOTHUBOOMOJI3HEBBIX U
IPOTUBOOOBAIBHBIX COOPY)KEHHUH Ha3HAYaeTcsi B COOTBETCTBUU C YpPOBHEM
OTBETCTBEHHOCTH HIJIM KJIACCOM 3aIllUIaeMbIX 00beKkTOB. [Ipu pacnonoxeHnu Ha
3alIUIIaeMOl TEPPUTOPUH OOBEKTOB PA3NMMYHBIX YPOBHEH OTBETCTBEHHOCTH
YPOBEHb OTBETCTBEHHOCTH COOPYKCHHMI WH)KEHEPHOW 3allUThl JIOJDKEH, Kak
OpaBUJIO,  COOTBETCTBOBATH  YPOBHIO  OTBETCTBEHHOCTH  OOJBIIMHCTBA
3aluIIaeMbIX 00beKTOB. [Ipu 3TOM OTHEIbHBIE OOBEKTHI C MOBBIIIEHHBIM YPOBHEM
OTBETCTBEHHOCTHU MOTYT UMETb JIOKAJIbHYIO 3auTy. Kiacchl Takux 0ObEKTOB U UX
JIOKAJIbHOM 3aIIUThI JOJKHBI COOTBETCTBOBATH IPYT JIPYTY.

4.8 Ecnu TEXHUKO-3KOHOMUYECKUM 000CHOBaHUEM YCTaHOBJICHA
HEIeJIeCO00Pa3HOCTh JIOKATBHOW 3allMThl, TO KJacC WHXCHEPHOW 3aluThI
TEPPUTOPUH YCTaHABIMBACTCS MO 0OBEKTaM HanboJiee BBICOKOTO Kiacca.

4.9 Harpy3ku W BO3JICHCTBHS, YYUTHIBAEMBIE B pacueTax COOPYKEHUU
WH)XKCHEPHOW 3aluThl, KO3 UUMEHThl HAJAECKHOCTH, a TaKXKE BO3MOXKHbBIC
COUETaHusl HArpy3ok cieayer npuHumare B coorBerctBuu ¢ CII120.13330 ¢
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y4eTOM TpeOOBaHUN COOTBETCTBYIOIIUX PA3/IEIOB HACTOALIETO CBO/IA MPABUIL.

410IIpu  pa3paboTke  MpoeKTHOM W  paboyedl  JOKyMEHTAIluu
IPOTUBOOIIOJI3HEBBIX U IPOTUBOOOBAIBHBIX MEPOIPUATHIA ClIelyeT
paccMmaTpuBaTh LEI€CO00Pa3HOCTh MPUMEHEHUS CIEAYIOUIMX OCHOBHBIX PELICHUIM
WJIU UX KOMOUWHAIIMIA:

- I3MEHEHHE penibea CKIIOHA B IENSIX TOBBIIICHHS €0 YCTONYMBOCTH;

- Uisi  OeperoBbIX CKJIOHOB — 3alluTa OT TMOAMBIBA YCTPONCTBOM
Oepero3anuTHBIX COOPYKEHUI;

- PETyJINPOBaHMUE CTOKA MOBEPXHOCTHBIX BOJI C MPUMEHEHUEM BEPTHUKAIBHOM
IUTAHUPOBKHU TEPPUTOPUU U YyCTPOMCTBOM CUCTEMBI IIOBEPXHOCTHOI'O BOJAOOTBO/IA;

- IPEIOTBPALLEHUE UHPUIBTPALIUY BOJIBI B TPYHT U 3PO3UOHHBIX IIPOLIECCOB;

- ICKYCCTBEHHOE MTOHIKEHUE YPOBHSI MTOA3EMHBIX BOJI;

- arpoJIeCOMEIHOPALIHS;

- 3aKpeIIeHUE TPYHTOB (B TOM YHCIIE€ ADMUPOBAHUEM);

- YCTPOMCTBO yAEPKUBAIOIIMNX COOPYKEHUN U KOHCTPYKIIN;

- YCTPOMCTBO  yNABIMBAIOLIUMX WM MPONYCKAIOIMIMX COOPYKEHUH WU
KOHCTPYKLINH;

- IPOYUE MEPONpPUATHUS (PEryIMpPOBAaHUE TEIJIOBBIX MPOLIECCOB C MOMOIIBIO
TEIUTO3AIUTHBIX YCTPOMCTB M TOKPBITHH, 3alluTa OT BPEIHOTO BIMSHUSA
IPOIIECCOB MPOMEP3aHHS U OTTAMBAHUS, YCTAHOBJICHUE OXPAaHHBIX 30H H T. II.).

[Ipy MpPOEKTHUPOBAHUM COOPYKEHHM HMHKEHEPHOM 3alllMThl  CIIEIYET
YUUTHIBaTh WX BIUSHUE Ha CYIIECTBYIONIYIO THAPOTEOJOTHMUYECKYI0 OOCTaHOBKY
(Bo3HMKHOBEHHE OappakHoro 3(dekra, nepedhopmMupoBanue myTel GUIbTPALNH U
pasrpy3kd TMOA3EMHBIX BOA M JIp.) U IMpeaycMaTpuBaTh MEPOIPUATHS IO
OpeIyNpexICHUI0 O0OBOJHEHUS ydyacTka. Meponpusatus 1o pealu3aluu
KOMIUIEKCa MEp MO PEeryjIMpOBaHUIO CTOKA MOJ3EMHBIX U TOBEPXHOCTHBIX BOJ
ClIeyeT TO BO3MOXXHOCTH pPEaTU30BBIBATh 3a0JarOBPEMEHHO, 0 MPOBEIACHHS
3eMJIIHBIX padoT.

411 B cnydyae TEXHUYECKOW HEBO3MOXXHOCTU WJIM HEIEeIeco00pa3HOCTH
METOJIOB aKTUBHOM 3aIMUThI CIEAYET MpelycMaTpuBaTh MEPOIPUITHS TACCUBHOMN
3alIUThl 00BEKTA: MPUCIIOCOOJIEHUE 3AlUIIAEMbIX COOPYKEHUNH K OOTEKaHUI0 MX
OMOJI3HEM WM OOBajoOM; YCTPOWCTBO YIJIABIUBAIOLIUX WIH OTBOSIINX
COOPYKEHUU U yCTPOMCTB, MPOTUBOOOBAIBHBIX TaJIEpEH U Jp.

4.12 Ilpy TNpPOEKTUPOBAHUU NPOTUBOOMOJZHEBBIX U MPOTUBOOOBATBHBIX
COOpY)XKeHHMII Ha Oeperax BOJOEMOB M BOJOTOKOB HEOOXOIMMO KOMILIEKCHOE
pelIieHre WHXXEHEPHOW 3allUuThl C YYeTOM HEOOXOJWMBIX MEPONPUSITHN
Oepero3aruTsl Wi YYETOM CYIIECTBYIONMUX OOBEKTOB OEPEro3ailnuThl, B CBS3H C
yeM CcIeAyeT JOMOJHUTENbHO coOmoaats Tpeboanust CII116.13330 wu
COOTBETCTBYIOIIMX  HOPMATUBHBIX  JIOKYMEHTOB IO  TUAPOTEXHUYECKOMY
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CTPOUTEIBCTBY.

4.13 B 0c000 CIOKHBIX MHXXEHEPHO-T€OJIOTMUYECKHUX, THAPOre0I0rHYeCKUX U
HKOJIOTUYECKUX YCIOBUSIX B paMKax pa3pabOTKH TNPOEKTHOM U paboueit
JOKYMEHTAIlUU MPOTHUBOOINOI3HEBON U MPOTUBOOOBAILHON 3alIUTHI JOMYCKAETCs
IpeayCMaTpuBaTh  SKCHEPUMEHTAJIBHBIE,  MOJIEJIbHBIE  HCCIEOOBAaHUSA U
BBIIIOJIHEHHE  ONBITHO-IIPOM3BOJICTBEHHBIX paboT, 0co00 OroBapUBacMble B
TEXHUYECKOM 3aJJaHUU Ha IPOEKTHPOBAHUE.

4.14 IlpoektHass ~u  paboyas  JOKyMEHTallMsl I COOPYKECHHM
IPOTUBOOIIOJI3HEBOM M NPOTHUBOOOBAIBHOM  3alllUTBl  JIOJDKHA  OTBEYATh
TpeOOBaHUSAM OXpaHbl OKPYKaIOWIEH cpeabl U, NMPU HEOOXOIMMOCTH, BKJIIOYATh
pa3paboTKy KOMIUIEKCA MEpONPUATUH, MpPelyCMaTpUBAIOIIUX HEIPEBBIIIECHUE
JOMYCTUMOI'O YPOBHS aHTPOIIOI€HHOTO BMEIIATENIbCTBA B MPUPOAHYIO Cpeny U
rapaHTHPYIOUIUX MPEJOTBPAILEHUE PA3BUTHS B HEM HETaTUBHBIX MPOLECCOB.

4.15 Ilpu npoeKTUPOBaHUMU CUCTEM, OOBEKTOB, COOPYKEHU U MEPOIPUSITHIA
WHXEHEPHOW 3alllUThl 0COO0 OMACHBIX, TEXHUYECKU CJIOKHBIX W YHHKAJIbHBIX
OOBEKTOB, OOBEKTOB, HAXOAIIMUXCA B OCOOBIX YCIOBHUSIX OKCIUTyaTalllH
(moaBepraroumxcs CEHCMUUECKUM BO3JCHCTBUSIM, MHTEHCUBHBIM BO3AEHCTBUSIM
TEMIEPATYpbl, paJivallii, arpeCcCUBHBIX CPeJ U Jp.), B paloHaX pa3BUTHS MHBIX
OMACHBIX MPOLECCOB M TPYHTOB C OCOOBIMH CBOMCTBaMH (IIPOCAIOYHBIX,
HaOyXarollliX, MHOTOJETHEMEP3NbIX, 3aCOJEHHBIX W Jp.), a TaKXkKe Ha
10/1padaThIBAEMBIX TEPPUTOPUSIX CIAEAYET NTOMOJHUTEIBHO YUUTHIBATh TPEOOBAHUS
COOTBETCTBYIOILIUX CBOJOB MPABHUJL.

4.16 B nacTosiiiem cBoJie TIpaBuJl, €CJIM HE OTOBOPEHO MHOE:

- I10J] CKJIOHAMM CJIEYET TaK)K€ IIOHUMATh OTKOCHI;

- I10J] OTIOJI3HEBBIMU CKJIOHAMU CJIEIYET TAKKE ITOHUMATh OIOJI3HEOMACHBIE;

-1I0J]  TOBEPXHOCTBIO  CKOJIBKEHMSI ~ CIEQyeT  TakkKe  ITOHUMAaTh
nedopMUpPyEMBIl TOPU3OHT.

5 UH:KeHepHO-Te0JI0OTnYeCKHEe U3bICKAHUS

5.1 VnxeHepHbIe U3bICKAHUS, BBHINOIHIEMbIE B COOTBETCTBUM C YKa3aHUSIMU
4.4, nomxHbel obOecrieynBaTh HAJEKHBIE JTaHHBIE O COBPEMEHHOM COCTOSHHH, a
TaKxke colepKaTb ~ NPOTHO3  M3MEHEHHs  WHKEHEPHO-TEOJIOTHYECKUX,
TUAPOJIOTHYECKUX, TE€OKPHUOIOTUUECKUX U IKOJOTUUECKUX YCIOBUN HA PACUETHBIN
CPOK C YYETOM HPUPOJHBIX U TEXHOTECHHBIX (DAKTOPOB, a TAKKE TEPPUTOPHATBHYIO
OLICHKY (paillOHUpPOBaHUE) TEPPUTOPHUH IO MOPOTaM T'€0JOTHUECKO 0€30MacHOCTH
U PEKOMEHJAallMd TIO0 BBIOOPY NPUHIMIIMAIBHBIX HANpaBICHUN HWHXEHEPHOU
3aILUTHI.

5.2 TpeboBanuss K pa3pabOTKE MPOrpaMMbl HHKEHEPHO-TEOJOTUYECKHUX
U3bICKAHUM B 3aBUCHUMOCTHM OT THUIIA CKJIOHOBBIX MPOLECCOB, cTaauu (¢asbl)
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pa3BUTHS U MacmTabHOCTH nposiBiieHus npuseaensl B CIT 47.13330, [5], [9].

5.3 CoctaB U MeTOJABI HMCCIEIOBAHUS OIOJ3HEOMACHBIX M O0OBaJIOOMACHBIX
TEPPUTOPHUI M YIACTKOB BKITFOUAIOT:

- cOop, 00pabOTKy W aHAIW3 MATEPUAIIOB M3BICKAHUU TPEIBIIYIINX JIET Ha
UCCIIETyeMOH U MPUJIETAIOIINX TEPPUTOPHSIX;

- cbop, memmpoBKY U aHaJIM3 MAaTEpUaJOB a’po- U KOCMOCHEMKH,
BEHITIOJTHCHHBIE B PA3IMYHBIC TIEPHO/IBI BPEMCHH,

- MAPLIPYTHbIE  HAOMIOAEHUS (PEKOrHOCHHMPOBOYHBIE M B  IIpoLEcce
OTIOJI3HEBOU CHEMKH);

- MPOXOJIKY TOPHBIX BBIPAOOTOK (OypOBBIX CKBaKMH, IIyp(oB, NyJ0K U B
OCOOBIX CJTy4asix — IITOJICH);

- reo(u3nYECKUE UCCIEIOBAHNS;

- IOJIEBBIE HCCIIEAOBAaHUS TPYHTOB, B TOM YHCJIE METOAOM cOpachiBaHUs
KaMHEH Ha yJacTKax 00BaI0OOMACHBIX CKJIOHOB,

- THAPOTEOJIOTUYECKUE  HWCCIENOBaHHWs, B  TOM  YHCJIE€  OMNBITHO-
(buIbTpaIiOHHbIE PA0OTHI;

- CTallUOHApHbIE  HAOJMIOJIEHUS  3a  OMOJI3HEBHIMU U OOBaJIbHBIMU
MPOSIBJICHUSIMU, KOTOPHIE B 3aBUCUMOCTH OT THUIIAa CKJIIOHOBOTO TIpoliecca, CTaauu
pa3BUTHS, MACIITAOHOCTH TMPOSIBICHHUSA, 3AIUIIAEMBIX OOBEKTOB M T. M. MOTYT
BKJIIOUYATh:

- HaOJIOJIEHUsI 32 OMOJ3HEBBIMH TMOJBIKKAMH C  HWCIOJIB30BAaHUEM
MTOBEPXHOCTHBIX U TTyOMHHBIX PEIIepOB, MHKIMHOMETPOB, MAPOK U JTaTUYHUKOB;

- HaOJIIOJIEHUsI 32 HK3MEHEHHEM HAaIPsDKEHHOTO COCTOSIHUS, IOPOBOTO
JTABJICHUS U BJIQKHOCTU TPYHTOB;

- peKUMHBIC HAOIIOACHUS 32 MOJ3EMHBIMUA BOJAMH — OJTHUM M3 OCHOBHBIX
(bakTOpOB OMOI3HEOOPA3OBAHMS;

- HaOJIIOJIEHUs 3a TIPOIECCaMH BBIBETPUBAHUS TOPHBIX MOPO/I, CIIAraroIInX
OTIOJI3HE-, OCHITIE- U 00BAIOOMIACHBIEC CKIIOHBI;

- TUAPOMETEOPOITIOTHYECKUE HaOIIOACHUS 3a dakTopamu
OTIOJI3HE0Opa30BaHMUs, B TOM YHCIIC 3a MEepepadOTKON OeperoB Ha BOJOEMax H
BOJIOTOKAaX, ITOBEPXHOCTHBIM CTOKOM U JPYTUMU METEOPOJOTHUUECKHUMH U
KIIMMAaTUYECKUMH SIBIICHUSIMH, BIUSIONIMMUA Ha OOpa30BaHHE WM aKTHUBU3AIUIO
CKJIOHOBBIX MPOIIECCOB;

- 1abOpaTOpHbIE UCCIEAOBAHUS TPYHTOB U MOJA3EMHBIX BOJI;

- KaMEpaJIbHYI0  00pabOTKY  KOMIUIEKCHBIX  HHXEHEPHO-TCOJIOTHYECKUX
U3BICKaHUH, MaTepHalibl KOTOPOU MOJKHBI JOMOJHUTENBHO BKIIOYATh PACUETHYIO
OLIEHKY YCTOMYMBOCTH CKJIOHOB C YYE€TOM BO3MOXHOI'O PAa3BUTHS CKJIOHOBBIX
IPOLIECCOB, PAa3MEPOB HCCIEAYEMON TEPPUTOPUHU, CIOKHOCTH U CTENEHHU
M3YYCHHOCTH €€ WH)KEHEPHO-TEOJIOTMYECKUX YCIOBUN M CTAUU MPOEKTUPOBAHUS,
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a TaKkKe KOHCTPYKTHBHBIX OCOOCHHOCTEM M YpOBHA OTBETCTBEHHOCTH
IPOEKTUPYEMBIX 3[JaHUI U COOPYKEHUI.

54 Ocoboe BHUMaHHME CIEIYET YJEIUTh IOJYYEHUIO H3bICKATEIbCKON
uHpopMaluu 00 yCIOBHUSIX OOBOJHEHHUS MOBEPXHOCTH CKOJIBKEHUS OINOJ3HEBOIO
TeJa U MPUJIETaloIero K Hei MaccuBa rpyHTa.

5.5 /Ins obecrieyeHusi HAAEKHOCTH OIICHOK U TPOTHO30B YCTOWYMBOCTHU
CKJIOHOB  MAaT€MaTH4YeCKOE€  MOJCIHUPOBAHME  CJIEAYET  BBINOJHATH  C
UCIIOJIb30BaHUEM PA3IMYHBIX METOIOB pacueTa U MOJIeIeH TpyHTa.

5.6 Ilo pe3ynbTaTam HU3BICKAHUNA JOJKHBI OBITH BBINOJHEHB! pallOHUPOBAHUE
(30HMpOBaHME) TEPPUTOPUU IO CTEHNEHH OIMACHOCTH CKJIOHOBBIX IPOLIECCOB, a
TaKk)K€ IPOrHO3MPOBAHME BO3MOXHBIX HETATUBHBIX MOCIEACTBUM OOBAJbHBIX U
ONOJI3HEBBIX CMEIICHUA — 3aTOIUIEHWE TEPPUTOPUM NPU BO3HUKHOBEHUU
O0OBaJIbHO-OIOJI3HEBBIX 3alpyJ]l, 00pa30BaHHE YJApPHOW BOJHBI MpPU OBICTPOM
CMEIIEHNH O0BaJbHO-OMOI3HEBBIX MAcC B BOJOEMBI, 3arps3HEHHE TOJ3EMHBIX U
MOBEPXHOCTHBIX BOJ, MHOTZAa — aTMoc(epbl (Mpu pa3pylIeHUH OIMOJ3HIMH WIH
o0OBajlaMH 3KOJOTMYECKH ONACHBIX OOBEKTOB).

5.7 JlononHutensHble TpeOOBaHUA K OOBEMY U COCTaBy WH)KEHEPHO-
reoJOrMYeCKUX  M3BICKAHMW B palloHaX  pacmpoOCTpPaHEHUs  KapcToB,
MHOTOJIETHEMEP3JIBIX TPYHTOB, CEUCMHUYECKM OIACHBIX palOHAaX, panloHax
pacmpocTpaHeHHs ceupUIECKIX TPYHTOB, Ha MOpadaThIBAEMBIX TEPPUTOPHIX
npuBeICHBI B [6].

6 IIpoTUBOOMOJI3HEBBIE COOPYKEHNSI MU MEPOTIPUSITHS
6.1 O01mme MOJI0KEHNsI M METOABI pacueTa

6.1.1 [IpoexTupoBanue IPOTUBOOMOJI3HEBOM 3aIIUTHI JOJIKHO
npeaycMaTpuBaTh, Kak [MPaBUJIO, peaTU3alldi0 KOMIUIEKCa HMHXKEHEPHBIX
MEPOTIPUATHNA, OCHOBHBIC BUJIBI KOTOPBIX MTpuBeaeHBI B 4.10.

6.1.2 TpeboBanus K IPOEKTUPOBAHUIO MPOTHUBOOMOJI3HEBBIX U
MPOTUBOOOBAIBHBIX COOPY)KCHM M MX KOHCTPYKIIMA 1O METOAY MpEeAeTbHBIX
cocTosiHuit 1ByX rpymm npusBeaensl B CIT 116.13330, [13].

6.1.3 B o0miem ciydae mpOEKTHPOBAHUE MPOTHBOOIIOIZHEBBIX COOPYKEHUMN
BKJIIOYAET PEUICHHUE CIeIYIOIINX B3aMMOCBSA3aHHbBIX 3a/1a4:

- aHaJu3, B TOM 4YHCIE C NPUMEHEHHEM COOTBETCTBYIOUIMX pPAaCUYETOB,
YCTOHYMBOCTHA TPHUPOJHOTO M TPOEKTUPYEMOTO TPOGWIS CKIOHA C YYETOM
PacrooKeHUsI HA HEM OCHOBHBIX 3aIIIUIIIaeMbIX 00BEKTOB;

- BBIOOD THMA, PACTIONOKEHHUSI U OCHOBHBIX MTapaMeTPOB MPOTHBOOIOI3HEBHIX
COOPYKEHUIl U MePONPUATHI (BOJIOTIOHIKCHUE, 3aKPETUICHUE TPYHTOB U T. 11.);
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- OINpEJICTICHNE BHEIIHUX HArpy30K Ha COOPYKEHHUE U €r0 KOHCTPYKTHUBHbBIC
AIIEMEHTBHI;

- pacyeT COOpYXKEHUSI B LENAX OIpeAeNieHus YCWIMM B 3JIEeMEHTax
KOHCTPYKIIHM;

- KOHCTPYMPOBAHHUE COOPYKEHHUSI M €ro 3JEMEHTOB Ha OCHOBE PACUETOB IO
IIEPBOM U BTOPOM TPyNIIaM MPEIEIbHBIX COCTOSIHUMY;

- pacyeTsl OOIE W MECTHOM YCTOWYMBOCTH CKJIIOHA C  Yy4ETOM
3alpPOCKTUPOBAHHBIX TMPOTUBOOIOI3HEBBIX COOPYKEHUW U MEPOINPUITHH, NpHU
HEOOXOMMOCTH — YTOYHEHHE ¥ KOPPEKTUPOBKA MPUHSATHIX PEIICHUI.

6.1.4 PacueTHas Mojelb JOJKHA OBITh MaKCHUMaJIbHO MPOCTOM M COACPKATh
TOJIBKO  CyUIeCTBEHHble  3neMmeHThl.  Crnegyer  u3beraTb  MOAPOOHOIO
MOJICJIUPOBAHUSL MHKpopeibe(da MOBEPXHOCTH 3E€MIIM, MEJIKUX T'€OJOTMYECKHX
AJIIEMEHTOB WJIM aHTPOIIOT€HHBIX 00OpPa30BAHMIA.

6.1.5lpu pacuere CHBHTOBOW MPOYHOCTH TIUHUCTOTO TPyHTA OOpaTHOU
3aCBIIIKK MOJINOPHOTIO COOPYKEHHS JIOIMyCKAETCA HCIOIb30BaTh IMOHUKAIOLIUN
KOdQPUIIMEHT K BEJIWYUHE YACIBHOTO  CLEIJICHUS WIM  HUCIOJIb30BaTh
XapaKTEPUCTUKH, MOTYUYEHHBIE MO CXeMe «Iuanka o miamke» no 'OCT 12248.

6.1.6 KomnyecTBO pacdeTHBIX CLIEHAPUEB JOJKHO OBITH MUHUMU3UPOBAHO.
Bwmecte ¢ TeM pacueTsl JOJKHBI YYUTHIBATH BCE HAUXY/IINE CIICHAPUU (COUeTaHUs
Harpy3o0K, T€OMETPUUYECKUX M (PU3MKO-MEXaHMUECKUX YCIOBUM) Kak Ha JTare
CTPOUTENIHCTBA, TAK M Ha dTAIe IKCILTyaTallu B HOPMAJIBHBIX U OCOOBIX YCIIOBUSIX.

6.1.7 Pacuer OCHOBHBIX TapaMeTPOB TPOTHBOOTIOI3HEBOTO COOPYKCHHS
ClIelyeT BECTH C YYETOM JTAalmHOCTH TMPOM3BOACTBa pabor. I[Ipu sToM
00s3aTEIbHOMY PACCMOTPEHMIO TMOJICKAT dTAIbl CPE3KH OCHOBAHUS JI0 OTMETOK
YCTPOMCTBA OUYEPEAHOTO sIpyca aHKEpOB (MPU MX HAIMYMK) U MaKCHUMaIbHOU
MOAPE3KH C YYETOM YCTPOMCTBA BPEMEHHOM TpaHILEW IJIsI OTBOAA BOJBI WIIU
nepeyriyosieHus: BbleMKU He 0osiee ueM Ha 0,5 M.

6.1.8 B cmydae ecaum  MOANOPHOE  COOPYXXEHHWE  BO3BOAUTCS B
HEIMOCPEJICTBEHHONW OJIM30CTH OT JPYroro COOPYKEHHUS, CIEAYeT PaccMOTPETh
B3aMMHOE BJIMSIHUE COOPYKEHUM HA MUX YCTOMYMBOCThb. TaKyr OLIEHKY CIIEIYET,
KaK TIPaBWJIO, BBIMOJHATH C YyYE€TOM JTAalMHOCTH CTPOMTENLCTBA O0OMX
coopyxeHui. [Ipy HEBO3MOKHOCTH y4eTa 3TAIHOCTH CTPOUTENIbCTBA JIOMYCKAETCS
IPOBECTU COOTBETCTBYIOIIEE OOBEIUHEHHE COOPYKEHUH C TpeacTaBICHUEM
KOMILJIEKCA B BUJE €IUHOTO COOPY>KEHHSI, COCTOSIIIETO M0 MEHbILIEH MEpe U3 ABYX
OTJIECJIbHBIX KOHCTPYKIIHA.

6.1.9 Ilpu onpeneneHny OMOJI3HEBOTO JIABJIICHUS Ha TMOIIOPHOE COOPYKEHUE
B paMKax TEOpPUHU MPEETbHOIO0 PABHOBECHUSI BEJIMUMHA OIMOJI3HEBOTO JABJICHUS Ha
COOpyXeHue P ompenensieTcsi pa3HOCTbIO YJIEPKUBAIOIIUX W CABUTAIOIINX CHJI
(MOMEHTOB), AEUCTBYIOIINX HA COOPYKEHHE:
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P = Ps— Py, (61)
riae Ps — 1aBiieHre co CTOPOHBI BEPXOBOIO CKIIOHA,;
Pp — oTHOp rpyHTa HIKE COOPYKEHUS IO CKIIOHY.

[Ipu ompeneneHUM OMOJI3HEBOTO JABJICHHMS Ha TMOJANOPHOE COOPYKEHUE
YUCJICHHBIMA METOJIAMH CJIEAYET YUUTHIBATh KECTKOCTh KaK CaMOTO COOPYKCHHS,
TaK M €r0 3aJIeJIKH B OCHOBAaHHE, a TAKK€ KOHTAKTHOE B3aWMOJICHCTBUE TPYHTa C
COOpY)KEHHEeM U OCHOBaHWEM. [Ipw 3TOM BETWYMHY OIOJI3HEBOTO JaBJICHUS
JOTMYCKAaeTCs TPHHUMATh KaK Pa3sHOCTh PE3yJbTUPYIOIIMX COOTBETCTBYIOITUX
SIIOP HAMPSHKEHMH 70 U mocie coopyskenus [10], [13].

6.1.10 Benuunnsl peaeIbHO JIOTTYCTUMBIX nedopManmii
MIPOTUBOOMOJI3HEBBIX COOPY>KEHUM CJEeNyeT YCTAaHABIMBATH C YYETOM MPEEIbHO
JONMYCTUMBIX JedopManuii caMux COOPYKEHH MHKCHEPHOM 3alllUThl, a TaKKe
3aIUIIAEMBIX OOBEKTOB, PACIOJIOKCHHBIX B 30HE BJIUSHHUS IPOCKTHPYEMOTO
MOITIOPHOTO COOPYKEHUS.

Pacuer mo medopmarusM cieayeT BBITTONHITH KaK HA OCHOBHOE, TaK W Ha
ocoboe coueTanue Harpy3ok. [IpoBepka MIMPUHBI PACKPBITHS TPELIUH MPU 0COOOM
COUETAaHUU HATPY30K HE TpeOyeTCsl.

[Ipn 100BIX COYETAHUSX HArpy30K HE CIEeAyeT JOMyCKaTh pacueTHbHIC
TOPU30HTAJIBLHBIE TIEPEMEIIECHUs] MOJAMOPHOTO coopyxeHus Oonee 1/100 ero
BBICOTHI (M3MEPEHHOM OT Bepxa MOAIMOPHOTO COOPYKEHHUS JO OTMETKHU YKCKaBaIlun
C YU4E€TOM BPEMEHHOU MOAPE3KH WU ClydaitHoro nepesariyosnenus ao 0,5 m), HO
He Oonee 10 cMm. Ilpu HEOOXOOUMOCTH MPEBBILIEHUS YKA3aHHBIX 3HAYEHUN B
pacyere ciefyeT yUYUThIBaTb BO3MOKHOCTh OOpa30BaHUS 3aKOJIOB B 30HE MPU3MBI
OOpyIlIeHUs, JIOMOJIHUTEIBHYI0 BEPTUKAIBHYIO COCTABJISIONIYI0 AKTHBHOTO
JABJICHUS U T. TI.

6.1.11 Onenka yCTOMYMBOCTH CYIIECTBYIOIIETO W TMPOCKTUPYEMOTO CKJIOHA
JOJDKHA BKITFOYATh:

- cOOp UCXOJIHBIX TAHHBIX;

- BBIOOp PacyeTHBIX CTBOPOB;

- COCTaBJICHUE PACUETHOU CXEMBI;

- BBIOOp MeToJla pacyeTa B  COOTBETCTBHM C  3a(UKCHUPOBAHHBIM
(mpenmosiaraeMbIM) MEXaHM3MOM  OTOJ3HS, TPUPOJHBIMH M TEXHOTCHHBIMH
YCIIOBUSIMU;

- BBITIOJTHCHHUE M aHAJIU3 PE3YIbTaTOB PaCUETOB YCTONYMBOCTH;

- OIIPEICNICHNE U TIOCTPOCHUE IITIOP OIMOI3HEBOTO JABJICHUS;

— PEKOMEH/IAINH 110 MEPOTIPUATHSIM HHKCHEPHOU 3aIIUTHI.

6.1.12 PacueThl BBITIOJIHSIOTCS C Y4YE€TOM BCEX peaTbHO BO3MOXKHBIX
HEOMaronpusiTHHIX ~ (PAKTOPOB W HM3MEHEHUHM  WHKEHEPHO-TEOJOTHUYECKON
00CTaHOBKH:
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- UI3MEHEHHUs penbeda B mpolecce 0CBOEHUS (PEOpraHnu3aliu) CKIOHA;

- UI3MEHEHUS THAPOTCOJIOTMYECKUX YCIOBUM (ITOBEPXHOCTHOTO U MOA3EMHOTO
CTOKa);

- U3MEHEHUS MPOYHOCTHBIX U Je()OPMAIIMOHHBIX XapaKTEPUCTHUK TPYHTOB;

- I3MEHEHUST W TIOSBIICHUS JIOMOJHUTEIBHBIX BHEUIHUX HArpy30K H
BO3JICHCTBUI;

- aKTUBU3AIIMU U PA3BUTHUS OMACHBIX HMH)KCHEPHO-TEOJIOTHYECKUX IPOIIECCOB
(3p03uu U OMOJ3HEN);

- Pa3BUTHS 30H BBIBETPUBAHUS TOPHBIX TTOPO/T;

- AKTUBU3ALIMU CEMCMUYECKUX BO3IACHUCTBUM U JIP.

6.1.13 PacyeTsl 0011ei i 1 MECTHOH YCTOMYMBOCTH CKJIOHOB BBHITIOJTHSIOTCS Ha
OCHOBE MCXOJIHBIX JTAaHHBIX, KOTOPHIE BKIIFOYAOT:

- TonorpaduuecKkuii TUIaH 3amminaeMoro yqactka B macmrabde 1:200-1:1000;

- XapaKTepHbIC MHXKCHEPHO-TEOJIOTHIECKHE pa3pe3bl 3alIMIIaeMOro yJ9acTKa,
OTpaXkalolue MaKCHUMaJbHO JIOCTOBEPHBICE OCOOCHHOCTH  TI'€OJIOTHYECKOTO
CTPOCHHS CKIIOHA;

- MOJIOKEHUE CYIIECTBYIONIUX M IPOCKTUPYEMBIX 3JaHUN, COOPYKCHHM,
aBTOMOOWJIBHBIX JIOPOT M PA3IMYHBIX IIPOE3JI0B, a TakXKe JIObIX JPYyTHX
00BEKTOB, CO3AIONINX JIOTIOJHUTEILHYIO HArPy3Ky Ha CKIIOH;

- BeJIMYMHBI CTAaTUYECKUX W JUHAMHUYECKUX TEXHOTCHHBIX HAarpy30K OT
CYIIECTBYIONIUX U MPOSKTUPYEMBIX Ha CKJIOHE OOBEKTOB;

- MOJIOKEHNWE W TIapaMeTphbl CYIIECTBYIOMIUX YIASPKUBAIOIINX COOPYKEHUHN
(TOAMOPHBIX, TMOAMOPHO-TNIAHUPOBOYHBIX CTE€H, CBAaWHBIX, CBAaWHO-aHKEPHBIX W
aHKEPHBIX yJICP)KUBAIOIINX COOPYKEHHUH);

- TUJIPOTECOJIOTUUECKHE YCIIOBUSl ydacTKa WHXKCHEPHOM 3aIuThl (JIaHHBIC 00
YPOBHSIX TPYHTOBBIX BOJ MJIM MTbE30METPHUUYCCKUX YPOBHIX HAIOPHBIX MOA3EMHBIX
BOJI ¥ BOJOBMEIIAIOIINX MOPOIAX);

- CYIIECTBYIOIIME W TIPOTHO3UPYEMBIE 00JIACTH PACIPOCTPAHECHUS OIACHBIX
WHKXCHEPHO-TCOJIOTUYECKUX  IPOIECCOB: THITBI  OMOJ3HEH 10 MEXaHW3MY
OTIOJI3HEBOT'O TIpoIlecca, T'PAHHUIBI OMOJI3HEBBIX TEJ B IIaHE M 110 TIyOWHE,
MOJIOKCHHE B MAaCCHBE CKJIOHA TOBEPXHOCTEH OCIA0JICHUS: TPEIIUH Pa3IMYHOIO
MIPOUCXOXKICHUSI, CTAPhIX M CBEXKHX ITOBEPXHOCTEH OIIOJI3HEBBIX CMEIICHUM,
KOHTAKTOB CJIO€B, MPOCIOEB W 30H MAaJOMPOYHBIX ITOPOJI, 30H TEKTOHHYECKOTO
JIpOOJICHUS; TOJ0KEHHE TPOMOMWH, 00JIaCTel TUIOCKOCTHOHM 3po3uu (pa3MmbiBa U
CMBbIBA TPYHTOB); TTYOUHBI 30H BHIBETPHUBAHKS TOPHBIX TIOPOT;

- pacyeTHBIC BEIIMYUHBI MPOYHOCTHBIX M Je()OPMAITMOHHBIX CBOMCTB MOPOJ
HEHAPYIIEHHON CTPYKTYphI, @ TaKXe IO TMOBEPXHOCTSAM W 30HAM OCIJIa0JICHUS
(cMmerIeHnst) ¢ y4eTOM OKHIaeMbIX M3MEHEHUW 3THX TOKa3aTeled Mo CE30HHBIM
nepruoaaM 1 3a MHOTOJICTHUN CPOK.
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- PACUYETHYIO BEJIMYMHY CEICMUYHOCTH 3aIlHUIIAEMOI0 CKIIOHA;

- KJIACChl KalMUTAJIbHOCTH M KaTETOPUU 3allIUIIAEMbIX 3/JaHUN U COOPY>KEHHM.

6.1.14 PacyeTHble CTBOpPBI BBIOMPAIOT B COOTBETCTBUM C TJIAaBHBIM
HaIpaBJICHUEM JBUXKEHHUS CYIIECTBYIOIIETO WM MPOTHO3UPYEMOIO OIMOJI3HS, KaK
IpaBUJIO, B HANPABIECHUN HAaWOOJIbIIEH KPYTU3HBI MaJCHHUsI MOBEPXHOCTH CKJIOHA.
KonudecTBO pacueTHbhIX pa3pe30B 3aBUCUT OT Pa3MepOB (IIMPHUHBI) OMOJI3HEBOIO
y4yacTka, a  Takke OT  OJHOPOAHOCTH  HMH)KEHEPHO-T€OJIOTHYECKHUX,
TOMOrpaUYECKUX, THUIPOTCOJOTHUYECKHUX M APYTUX YCIOBUN (OPMHUPOBAHUS
onoi3Hda. Ha kaxxaoMm omoji3He Ha3HAyaeTcsi He MEHEee OJHOT0 pacuyeTHOTO CTBOPA,
NPUYPOUYECHHOTO K OCH OMNOJ3HSA. Ha KpymHBIX OMOJIBHEBBIX YYacTKax CIEIyeT
paccMaTpuBaTh PACUETHBIE CTBOPHI MO HECKOJIBKUM HAMpaBIICHUSIM, C Y4ETOM
BO3MOYKHOCTH MU3MEHEHUsI YCIOBUNM YCTOWYMBOCTU B PE3YyJIbTaTE€ CTPOUTEIHCTBA U
CTaJIMH Pa3BUTHSL.

B ClOXHBIX MH)XEHEPHO-TEOJIOTHYECKUX YCIOBHUIX IPH BBICOKOM CTENEHU HX
U3YYEHHOCTH W MPOEKTHUPOBAHUU COOPYXKEHUN MH)KEHEPHOH 3allUThl HauboJjee
OTBETCTBEHHBIX OOBEKTOB CJEAYET BBINMOJHATh pPACUEThl YCTOMYHMBOCTU B
TPEXMEPHON TMMOCTAHOBKE C UCIOJIb30BaHUEM MPOPUIBHBIX MPOTPAMMHBIX
KOMILIEKCOB 151 DBM.

6.1.15 Pacuer oOmieldi W MECTHOW YCTOHYMBOCTH TPHUPOJHOTO CKJIOHA M
IPOEKTUPYEMOTO OTKOCAa B 3aBUCUMOCTH OT THUIA OINOJ3HEBOrO MpOILEcca,
OCOOEHHOCTE HMH)KEHEPHO-T€OJIOTMYECKUX YCIOBUM U Jpyrux (HakTopoB
JIOMYCKAETCsl BBINOJHATh C HCIOJIB30BAHUEM PA3IMYHBIX PACUETHBIX CXEM U
METOJMK, OCHOBAaHHBIX HAa TEOPUHU MPEAEIBHOIO PAaBHOBECHS, METOJA KOHEUYHBIX
sanemeHToB (MKD) ¢ ucnonb30BaHUEM YIPYTOILNIACTHYECKUX MOJIENIEH TPYHTA WIIH
WX KOMOWHAIINH.

[Ipn HEM3BECTHOW MOBEPXHOCTH CKOJIBKEHHUS OIIOJI3HEBOIO MAaCCHUBA METOJ
pacdera J0HKeH 00ecleunBaTh €€ HaXOXKJIEHUE (WU MPOTHOZUPYEMYIO CUCTEMY
MOBEPXHOCTEH CKOJIBKEHUS) B COOTBETCTBUM C MUHHMAJIbHBIMU 3HAYCHUSIMU
kod(duireHTa 3amnaca yCTOMUYUBOCTH.

6.1.16 lna coopyxennit kmaccoB otBerctBeHHOocTH KC-3 m KC-2 wu
rpyHTOBbIX ycioBui kareropuun cioxknoctu |l (CIT 47.13330) pacueTsl
YCTOMYUBOCTHU CJIEAYET BHIMIOIHATH HE MEHEE YEM JIBYMs Pa3IMYHbIMU METOJIaMH.
B kadectBe 00s3aTeNbHOTO, HApSAy C METOJAMHU KPYTJIOIMIHHAPUICCKUAX
MOBEPXHOCTEH CKOJIBKEHUSI WM PA3IUYHbIX MOAM(PUKALMA MeToAa OTCEKOB, B
COCTaB pPACUETOB JOJKEH OBITh BKJIIOYEH METOJ CHIDKEHHS MPOYHOCTHBIX
XapaKTEPUCTHK, PEATM3YEMbIN B paMKax TEOPHUU MPEAEIbHOTO PABHOBECHS WIH C
ucnosibzoBanueM MKD ¢ ynpyroniacTuiaeckoil MOJENbIO TPyHTA.

6.1.17 Ecnu pacueTsl YCTOMYHBOCTH IO MPOYHOCTHBIM XapaKTEPUCTHUKAM H3
OTYETa WHXEHEPHO-TEOJOTUUECKUX M3BICKAaHUM HE MOATBEPKAAIOT HAOIII0IaeMYIO
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CUTyallMio, TO JUIA COOpykeHmil kiaccoB oTBeTrcTBeHHOCTH KC-1 m KC-2
('OCT 27751) nmomyckaeTcsi yTOUHEHHE IPOYHOCTHBIX XapaKTEPUCTUK TPYHTOB
METO/IOM «0OpaTHBIX pacueTtoB». s coopyxenuid kimacca KC-3 HeoOxoaumo
BBITIOJTHEHUE JTOTIOJIHUTEIbHBIX NHKEHEPHO-T€OJIOTUYECKUX U3BICKAHUIA.

6.2 IIpoTUBOONO/I3HEBbIE MEPONIPUSITHUS

6.2.1 U3meHeHue pejibeda CKIOHA

6.2.1.1 smenenne penbeda CKIOHA CHAEAyeT MNPEeAyCMaTpuBaTh IS
MOBBIIICHUS €r0 YCTOWYMBOCTH 32 CUET YMEHBILCHMS CIBUTAIOIIUX CUJl MyTEM
pasrpy3Ku BepxHel (aKTUBHOM) 4acTH OMOJ3HS.

6.2.1.2 ®opMupoBaHUE TPOECKTHOTO MPO(MIS CKIOHA CJIEAYET BBIOIHATH
IIyTEM YIIOJIOKEHMSI WM TEPPACUPOBAHUS C MOJHOW WM YAaCTHYHOM CPE3KOH,
3aMEHOM OMOJI3HEBBIX TPYHTOB, C BHIBO3OM HIIM MIEPEMEIICHHEM MX K OCHOBAHHUIO
CKJIOHOB JIJIs1 YCTPOHCTBAa KOHTPOAHKETOB (YIIOPHBIX MPU3M) (pUCYHOK 6.1).

1- IMOBEPXHOCTb UCXOJHOI'O CKJIOHA; 2— MOBCPXHOCTb TEPPACUPOBAHHOI'O CKJIOHA; 3- KOHTp6aHK€T; 4 —
OITOJI3HEBOK MacCCuB, 5- BEPOSATHAA MOBEPXHOCTH CKOJILKECHUS OIOJI3HEBOI'O MACCHUBA

Pucynok 6.1 — ®opmupoBaHue yCTOHYNBOro Npoguis CKI0Ha

6.2.1.3 Usmenenne  penbeda  CKIOHA,  KaKk  IMPaBUIIO, cienyer
IpeayCMaTpuBaTh IPU OTCYTCTBUU CTECHSIOIIMX YCIOBUW, NPEUMYIIECTBEHHO
IpU  JHUCIEPCHBIX TMOpPOJAx, peXke — TIpU MNOJNyCKaJdbHbIX. B  paiioHax
pacrlpocTpaHEHHs] ~ MHOTOJIETHEMEpP3NbIX  TPYHTOB  HM3MEHEHHEe  penbeda
JIOMYCKaeTCsl TOJIBKO MPU 00OCHOBAHUH TEINIOTEXHUYECKUMHU pacyeTaMu.

6.2.1.4 Cpe3Kky OMNOJ3HEBBIX MACCHUBOB U 3aMEHY OIOJI3HEBBIX TPYHTOB
ClelyeT TpeaycMaTpuBaTh JUIsl CHW)KEHHMS HArpy3oK Ha YAEp KUBAIOIIUe
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COOpY)KEHMsI, a TakkKe B CilydasxX, Korja oOecledeHHe HX YCTOMYHMBOCTH
okasbiBaeTcd Hed((HEKTUBHBIM WM 3KOHOMHUYECKH HeneraecooOpasHeiM. Cpesky
OTIOJI3HEBBIX MACCHUBOB CIIEJIyeT MPeyCMaTPUBaTh INIABHBIM 00pa3oM B BEpXHEH U
cpenHel yactu ckiioHa. Cpeska U 3aMeHa OIMOJ3HEBBIX IPYHTOB B HIKHEW 4acTU
JOMYCKAIOTCA TIPU HAJTWYUHM TMPEABAPUTEIIBHO BO3BEICHHBIX YICPKUBAIOIINX
coopyxenuii. [Ipu He3HAYUTENBHBIX 00bEMax 3eMIITHBIX PaObOT PEKOMEHIYETCs
peyCcMaTpUBaTh MOJHYIO CPE3KY OMOI3HEBBIX MAaCCHBOB.

6.2.1.5Ipn 3ameHE OIOJ3HEBBIX TPYHTOB HX CONPSDKEHHE HA YYacTKe
MPUMBIKAHUSI K YCTOWYMBBIM KOPEHHBIM IPYHTaM CJIEIYET MPOEKTUPOBATH B BUJE
HEOOJIBIIUX YCTYNOB C HAKIOHHBIMU TUIOCKOCTSIMH.

6.2.1.6 HazHaueHne  palnMoOHAJIBHOTO  MPOCKTHOTO  MpOduUis  CleayeT
BBITIOJHSATH C YYETOM PACIIONOKEHHS XapaKTEPHBIX yUYACTKOB OMOJI3HEBOTO CKIIOHA
(30H BBITIOpA, 3aKOJIOB, TPEIIMH U IPYTUX MPU3HAKOB UJICHEHHS OIOJI3HS, BEpXHEH
W HIWKHEH OTMETOK CTEHOK M CTYINEHEW CphlBa W TMP.), a TAKXKE KPYTHU3HBI
YCTOWYMBBIX €CTECTBEHHBIX CKJIOHOB, MMEIONINX AHAJIOTHUYHBIC TCOJIOTHUCCKHUE U
TUIpOTeoIornYeckre ycnoBus. Ha yuacTkax pa3BUTHS KOHCEKBEHTHBIX OIOJI3HEN
IpPU TOJTYCKAIBHBIX IMOPOJIAX YIOJOKEHUE CIEAYeT MPOCKTUPOBATH C Y4ETOM
MaJIcHUsI OCHOBHOM BBIPAKEHHON CHCTEMbl MOBEPXHOCTEH ociabiieHus (TpeluH,
CJIOUCTOCTH).

6.2.1.7 IlpoekTHBId TpoWUIIH CKIOHA CJCAyeT Ha3HAYaTh HA OCHOBAaHUU
pacyeToB OOIIEl W JOKaJIbHOW YCTOMYMBOCTH MO HECKOJIBKUM XapaKTEPHBIM
npodIsiM 1Mo (GPOHTY OTOJI3HS B COOTBETCTBHH ¢ yKazaHUsIMU 6.1.

6.2.1.8 Beicokue OTKOCHI CIIEIyeT TMPOEKTUPOBATH MHOTOSIPYCHBIMHU C
YCTPOMCTBOM MPOMEKYTOUHBIX O€pM WM Teppac ¢ IIaroM Mo BbICOTE He Oosee
15wm. [lupuHy ¥ TOJOXKEHHE TPOMEKYTOUHBIX OEpM UM Teppac CleayeT
Ha3HAaYaTh C Y4YETOM YCJIOBHM oOecrieueHusi oOmed U MECTHOH yCTOWYUBOCTHU
CKJIOHA, THUIPOTCOJIOTHUECKUX W  HWHXKCHEPHO-TEOJIOTUYECKUX  YCIIOBHUH,
TpeOOBaHMUI K pa3MEIEHUIO HAa HUX COOPYKCHUU U 000pyIOBaHUS, OpraHU3alun
paboT MpH CTPOUTENBCTBE U IKCITyaTanuu. Kak nmpaBuio, mupuHy 6epM u Teppac
Ha OTKOCAX CJEeAyeT Ha3HauaTh HE MeHee 3 M.

6.2.1.9 bepmbl 1 Teppackl cieAyeT MPOEKTHPOBATh HA KOHTAKTaxX IUIACTOB
TPYHTOB, a TIPU HAJMYMM HAa CKIJIOHE BOJOHOCHBIX TOPU30HTOB — Ha OTMETKE
KpoBiIM Bojoymnopa. [lmanupoBky OepM U Teppac cCiemyeT MPOCKTUPOBATH C
yu4eToM TpeOOBaHWMN K OpraHM3alld BOJOOTBEIEHUS B COOTBETCTBUH C
yKa3aHUsIMU 6.2.2.

6.2.2 PeryimpoBaHue CTOKA NOBEPXHOCTHBIX BOJI

6.2.2.1 PerynupoBanue CTOKa MOBEPXHOCTHBIX BOJ cienyer
npeaycMaTpuBaTh  JJISS  TOBBINICHWS]  YCTOMYMBOCTA  CKJIOHOB 32  CYET
NPEAYNPEKIACHUS WX HSPOJUPYIONMIETO BO3JEHCTBUS Ha TMOBEPXHOCTH CKIIOHA,
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WCKITIOUCHUS MX aKKyMYJISIIMM B TOHIDKCHHSX pelbeda M MpemoTBpaIieHus: ux
MHOUIBTPAIUU B OTIOJI3HEBBIE CKIIOHBI.

6.2.2.2 PerynupoBaHue CTOKa MOBEPXHOCTHBIX BOJ CIEIYET OCYIIECTBISAThH
NyTeM I[epexBaTa CTOKa [IOBEPXHOCTHBIX BOJ C  BBIIIEPACIIOIOKEHHBIX
IPUJIETAIOIINX TEPPUTOPHIL, a TaKkKe MyTeM cOopa U OPraHU30BAaHHOTO OTBEICHUS
MIOBEPXHOCTHOI'O CTOKAa HEMOCPEACTBEHHO Ha OMNOJ3HEBOM ydacTke. B mpenemax
OTOJI3HEBOTO ydYacTKa CIIeyeT TMpeaycMaTpuBaTh HaumOOJIee COBEPIICHHYIO
CHCTEMY BOJOOTBOJHBIX YCTPOWCTB isi cOOpa M OTBEACHHUS CTOKA 3a MPEICIIbI
OTOJI3HEBOro yyacTka. [Ipu coxpaHeHUWH Ha ydacTKe CYIIECTBYIOIIHUX BOJIOTOKOB
CJIelyeT MpeaycMaTpuBaTh pACUUCTKY U YKPEIUICHHUE UX PYCElL.

6.2.2.3 PerynupoBaHue CTOKa IIOBEPXHOCTHBIX BOJl MpeayCMaTpUBaET
OpraHU3allMi0 BEPTUKAIBHOM IJIAHUPOBKH, OOECHEUYMBAIONICH OpraHu30BaHHbBIN
CBOOOJHBIM CTOK, COBMECTHO C YCTPOMCTBOM CHCTEMBI BOJOCOOPHBIX H
BOJIOOTBOJIHBIX COOPYKECHUM.

6.2.2.4 Opranu3anui0  BEPTUKAIBHON  IUTAHUPOBKH,  00OeCredYnBaroIen
OpraHM30BaHHBIN CBOOOJHBIN CTOK, CIEIYET OCYIIECTBIATh TyTEM BbIPABHUBAHUS
MOBEPXHOCTEH CKJIOHOB, O€pM M Teppac, IpU HEOOXOAUMOCTH — C NPUAAHUEM
OPOAOJBHBIX W TONEPEYHBIX YKIOHOB, TakUM o00pa3oM, 4YTOObl M30€KaTh
BO3HUKHOBEHHSI OECCTOYHBIX YUaCTKOB.

1 — HaropHas KaHaBa, 2 — IPAHMIIA OITOJI3HS; 3 — 3aCTOU BOJIBI; 4 — MarucTpajibHas KaHaBa; 5 — KaHABa-OCYIIUTEIb

Pucynok 6.2 — llpumepsbl Opranu3anu BO00TBEIeHHS HA ONOJI3HEBBIX y4aCTKAX MO cXeMe
«eJIOUKay» (a) M Mo cxeMe «pemerkay (6)

6.2.2.5 IIpogosibHbIN YKIOH O€pM U Teppac cleayeT, Kak MpaBuiio, Ha3HayaTh
1o TpeOyeMoMy YKJIOHY BOJIOOTBOJIHBIX JIOTKOB, 00b14HO B mipenenax 0,003-0,005.
[Tomepeunslit ykiIoH OepM U Teppac cleAyeT HazHavaTh K BOJOOTBOAHBIM JIOTKAM
B nipeaenax 0,01-0,05.

6.2.2.6 IlpogonbHblE W TIOTMEpEYHBIE YKIOHBI aBTOMOOWJIBHBIX JIOPOT,
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IUIOMIAIOK W UWHBIX COOPY)KEHHMH CJelyeT Ha3HadyaTb B COOTBETCTBUU C
TpeOOBAaHUAMU K UX IPOEKTUPOBAHHUIO.

6.2.2.7 Cuctembl BOJOCOOPHBIX M BOJOOTBOJHBIX COOPY)XKEHUU CIEAYyeT
POEKTUPOBATH B cOOTBeTCTBUHU ¢ TpeboBanusmu CIT 32.13330, CIT 116.13330.

6.2.2.8 CymiecTByromue Ha y4acTKE BOJOTOKH CIEAYEeT IO BO3MOXKHOCTH
COXPaHATh W, MPU HEOOXOTUMOCTH, MPEAYCMATPUBATh PACUHUCTKY, YIIyOJIeHue U
YKPEIUICHUE UX PYCElL.

6.2.2.9 Kak mpaBuiio, MpoIycK CTOKa MOBEPXHOCTHBIX BOJ C MPHJIETAIOLINX
TEPPUTOPUI ClEyeT IMpeaycMaTpuBaTh B OOXOJ OINOI3HEBOro ckioHa. COpoc
CTOKA MMOBEPXHOCTHBIX BOJI C NMPUJIETAIOLUINX TEPPUTOPHUIM Ha OIOJI3HEBBIE CKIIOHBI
HE JI0IyCKaeTcs.

6.2.2.10 IlepexBaT cTOKa MOBEPXHOCTHBIX BOJ C MPUJIETAIONIUX TEPPUTOPUIA
ClIeyeT, KaKk MpaBWIIO, IMpEeaycMaTpuBaTh HArOpPHBIMH KaHaBaMH, JOCTAaTOYHO
yIaJeHHBIMA OT BEpPXHEH TpaHUIbl OMOJ3HSA. TpacCUpOBKY HAaropHbIX KaHaB
ClIeIyeT BBIMOJIHATH B BHJIE TUTABHBIX KPUBBIX, 0€3 PE3KUX M3JIOMOB U TIOBOPOTOB
WIH B BUJIE NPSIMBIX TAKUM 00pa3oM, 4TOOBI OMOI3HEBOM y4acTOK ObUT OKOHTYpPEH
no Bcemy nepumetpy. Ilpu u3MeHeHUN HampaBieHUS TPACChl HAarOPHBIX KaHaB B
IUIAHE CONPSDKEHUE YYaCTKOB JIOJDKHO OCYILECTBISITHCS IUIABHBIMH KPHUBBIMU
paauycom He meHee 10 M u He meHee 20 M Ha ydacTKax, € B CHIIy OOJBIIMX
YKJIOHOB TIPEIyCMaTpPUBACTCSl YCTPONCTBO MEpenanoB, ObICTPOTOKOB. OCHOBHYIO
HaropHYyIO KaHaBy II€JIECO00pPa3HO MPOCKTHPOBAThH C 3eMJISTHBIM BaJiOM W3 TPYHTA,
U3BIIEKAEMOTO TpH ee paspabotke. [Ipu HeoOXoauMOCTH IS IepexBaTa U OTBOJA
CTOKa C IUIOLIAJA MEXJy HArOpHOM KaHABOM WM TPAHULIEH ONOJI3HS CIEAYET
IpelycMaTpuBaTh JOMOJIHUTEIbHBIE Orpa)KAarolive KaHaBbl. JIHO M HU30BOMH
OTKOC HAaropHbIX KaHaB PEKOMEHJIYeTCs MOKPBIBATH BOJOHENPOHUIAEMBIM WU
Majo BOJONPOHUIAEMBIM MaTEpPHAJIOM, & BEPXOBOM OTKOC — YKpEIUICHHEM,
JIOTTYCKAIOIIIUM BBIXOJI TPYHTOBBIX BOJ B KAHABHI.

6.2.2.11 Ha xpyThIX MPOMOJBHBIX YKIOHaX BOJOCTOKOB  CJEIYyeT
POEKTUPOBATh OBICTPOTOKM — OJHOCTYNEHYAThle, MHOTOCTYIIEHYAThle, C
BOJI0OOMHBIMH KOJIOALIAMU WJIM IPYTMMH TaCUTEISIMH SHEPTHH, YTO ONPEAEIAeTCS
YKJIOHOM TPaccChl U paCYETHBIMU PACX0JJaMH CTOKA.

6.2.2.12 Ha yyacTkax pa3BUTHS IOBEPXHOCTHBIX CIUIBIBOB U OILJIBIBUH MEXKIY
BEPXOBBIM CKJIOHOM M OTKPBITBIMH BOJOOTBOJHBIMH COOPYKEHUSMU CIEAYyeT
IpeTyCcMaTpUBATh TIOJIKU IIMPUHON HE MEHEE 2 M.

6.2.2.13 OTBeieHNE MOBEPXHOCTHOIO CTOKAa HEMOCPEJICTBEHHO B TIpaHMIIAX
OTIOJI3HEBOTO y4YacTKa CIEAYET OCYHIECTBIATH MyTEM YCTPOHCTBA CUCTEMbI KaHAB-
OCyIINUTEIEeH M MarucTpaibHbIX KaHaB. KaHaBbl-ocymuTenu coOUpaioT BOAY W3
NOHIKEHUH, MepexXBaThIBAlOT HEOONbIINE pPYy4YbH, KIIOUYM U OTBOAAT HUX B
MarucTpajibHble KaHaBbl. MarucrpajibHble KaHaBbl B 3aBHUCHUMOCTH OT peibeda
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MECTHOCTH CJIeIyeT pacnojiarath B IIEHTPAIbHON YacTH OMOJ3HEBOIO y4acTKa WU
y €ro TpaHull (BapUaHTbl OPraHU3allMd TaKOW CHUCTEMBbI TMPEJCTABICHBI Ha
pucyske 6.2).

6.2.2.14 [Ina obecrieueHus JTYUIITUX yCIIOBUI MTOBEPXHOCTHOTO
BOJIOOTBEJICHUS CETh KaHAB-OCYIIUTENCH ClIeyeT MPOSKTUPOBATH PAa3BETBICHHOM,
COTJIACOBAaHHOW C penbeoM CKIOHA, TMPU OSTOM UX CEUEHHUS CIEAyeT
peaycMaTpUBaTh MUHUMAJILHBIMU TPEOYEMBIMH.

6.2.2.15 Ilomepeunple ceueHUsT KaHAB-OCYIIUTENICH, KaK MPaBWIIO, CIEAYyET
Ha3HAa4aTh U3 KOHCTPYKTHUBHBIX COOOpakeHUM, mpuHUMas mupuHy no aay 0,4 m,
ryouny g0 0,6 M, 3anoxkeHue oTkocoB 1:1,5. Bo wu3bexanue mnortepu
YCTOMYMBOCTH BEPXHUX CJIOEB IpyHTA 3ariiyosienne kanaB Oosee yem Ha 0,6 M He
PEKOMEHTyeTCS.

6.2.2.16 Ilpu pa3menieHny U BHIOOPE KOHCTPYKIIMIM HArOPHBIX KaHaB, KaHAB-
OCYIIUTEJICH, MAaruCTPAIbHBIX KaHaB, BBIOOpPE WX KOHCTPYKIIMM U THUIIA
YKPEIUICHUS CIEAyeT CTPEMHUThCS K MHHHMH3AIUA WHOUIBTPAINH BOIBI B
OIIOJI3HEBOW MACCHB.

6.2.3 PeryiupoBaHue CTOKA MOA3¢MHbIX BOJI

6.2.3.1 PerynupoBaHue CTOKa MOA3EMHBIX BOJ CJIEAyeT MperycMaTpUBaTh
JUISL TIOBBIICHUS YCTOMYHMBOCTH CKJIOHOB 3a CYET NPEXYNPESKICHUS WX
APOIUPYIOIMICTO W PA3yMPOYHSIONIETO BO3JACHCTBHS Ha TPYHTBI, CHUKCHHS
COMPOTHUBJICHUS CABUTY TIO TIOBEPXHOCTSAM CKOJBXEHUS TIPU CMavYMBaHUH,
CHWKCHUS THIPOCTATHYECKOTO U (DHIIBTPAITMOHHOTO JIaBJICHUS.

6.2.3.2 PerynupoBaHue CTOKa TOA3EMHBIX BOJ CIEAyeT MpeaycMaTpuBaTh
NyTeM TPENOTBpAIlCHUs] WJIM OrPAHWYCHUS] TPUTOKA TOA3EMHBIX  BO/I,
MOCTYTAIOIIMX C TPUIATAIONUX YYAaCTKOB (B TOM YHCJI€ TPEIIMHHBIX BOJ), & TAKXKE
MyTEM HETOCPEICTBEHHOTO0 OCYIICHHS OIOJI3HEBOro ckioHa. CyllecTByolue Ha
ydacTke (OpMBI pasrpy3KH MOA3EMHBIX BOJ CIEAYET MO BO3MOXKHOCTH COXPAHATH
C YCTPOMCTBOM KamnTaXedl W mpeaycMaTpuBaTh OPTaHM30BAHHOE OTBEICHUE WX
CTOKaA.

6.2.3.3 Ilpu HEOOXOAUMOCTH B TpaHHUIIAX BOJOCOOPHOTO OacceiHa ciemyeT
peaycMaTpuBaTh OPraHU3aMOHHO-TEXHUYECKHE MEPOTPUATHS MO COKPAIICHUIO
WHOUWIHTPAITMOHHOTO MUTAHUS TOA3EMHBIX BOJI 32 CUET JIMKBHUJIAIUNA CTUXUIHOTO
cOpoca XO3SICTBEHHO-OBITOBBIX BOJ MYTEM OPTraHU3aIuU IEHTPAIU30BAHHOTO
BOJIOOTBEJICHUS B HACCJIICHHBIX ITYHKTaX, YCTPAHCHHUS IMPOTEYCK BOJOHECYIIUX
WHXXCHEPHBIX CETEH M BOJOBMEIIAIONINX COOPYKCHHM, YCTPAHCHHS BIIHSHUS
«MOKDBIX» TPOM3BOACTB, PETYJIUPOBAHUS IIOJMBA CEIHCKOXO3IHUCTBEHHBIX M
JIEKOPATUBHBIX HACAXKICHUHN U TIP.

6.2.3.4 Ilpu HEOOXOIUMOCTH MIJII OCYIIICHUS OTOJI3HEBBIX MAaCCHUBOB CIIEAYET
MpeaycCMaTpuBaTh MEPOINPHUATHS 10 HMHTCHCU(PUKAIMKU TPOIECCOB Pa3rPy3Ku
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MOJI3EMHBIX BOJI 32 CUET MOHIKEHUS 0a3nca eCTeCTBEHHOTO APEHUPOBAHUS MTyTEM
PaCUMCTKU U yriyOJieHUs pycell BOJOTOKOB M MOHMKEHUU B penbede B ciiydasx,
€CJIM YKa3aHHbIE MEPOTIPUATHS HE MPUBEAYT K AKTUBHU3AIUHU MIPOILIECCOB abpazuu u
JMHENHOM 3pO3UH, a TAKKE HE YIPOKAIOT MOTepel YCTOWYUBOCTHU CKIIOHA.

6.2.3.5 IlepexBar MOA3EMHBIX BOJ, MOCTYMHAIONIUX C BBIIIEPACIIOIOKEHHON
4acTU BOJOCOOpPHOro OacceiiHa, a TakKKe OCYIICHHE OIOJI3HEBBIX MAaCCHBOB
CIIEyeT OCYIIECTBISATh C TMPUMEHEHHEM pPa3jMYHbIX THUIOB JIpEeHaxei
(TpaHIIEHHBIX, MIACTOBBIX, TPYOUATHIX, TAJIEPEHHBIX, KOHTP(HOPCHBIX, TPEHAKHBIX
IITOJIEH W JIp.) WM BOJONMOHU3UTEIBHBIX CKBOXMH M KOJIOALIEB (B TOM YHCIIE
CaMOM3JIMBAIOIIMXCS U BOJOIOTIIONIAOIIHX ).

6.2.3.6 TpaHieliHple APEHAXXH OTKPHITOTO (JIOTKHM, KaHaBbI, JIpPEHAXKHbIC
TpaHIIEW) M  3aKPhITOrO  TUMOB  (TpaHIIEH, TMPOPE3H,  3aAMOJHICMbIC
(GUIBTPAIIMOHHBIM MaTepUaIoM) CIEAyeT, KaK MPaBUIO, MPUMEHITh B KauecTBE
HapY)XHBIX JPEHAXHBIX YCTPOWCTB B BEPXHHX BOJOHOCHBIX TOPHU3OHTAX JIJIS
OCYIIICHHUS OTOJ3HEBOTO TeNa, KaK MPaBWIIO, B BUAEC BPEMEHHOTO MEpOTPHUSITHSI.
[locne  crabmnuM3anuu  OMOJ3HEBBIX  IMOJBMXKEK  BPEMEHHBIE  JIPEHAXKHU
JUKBUIMPYIOTCS W 3aMEHAIOTCS  MOCTOSHHBIMHU. [Ipu  mpoekTHpoBaHUU
TPaHIICHHBIX JIpEHAXKEH ClIeyeT MPOBEPSITh YCTOMYMBOCTHh IOJCEKAEMOI0O
MacCHBa.

6.2.3.7 [InactoBble ApeHaXHW CIEAyeT NPUMEHSTh ISl TPEJOTBPAIICHUS
cy(hdo3roHHOTO BBIHOCA TPYHTA B 30HE BBICAYMBAHUS MOA3EMHBIX BOJ, B IEJSIX
MOHIKCHUS WX YPOBHS B TMPUIIOBEPXHOCTHOM YAaCTH CKJIOHA, a TakXe B
CIa0ONPOHUIIAEMBIX TPYHTaX Ui MepexBaTa U OTBOJA YTEUYEK W3 JIOKAIbHBIX
BOJIOBMEIAIOIIMX HAKOINMUTENEH, XPAaHWINIL U eMKocTer. IlimacToBele apeHaxu
ClIeyeT MpPOEKTHpPOBaTh B BHUJE (PUIBTPYIOUIEH MOCTENH, COEAUHEHHOH C
JIPCHAKHBIM  KOJUJIEKTOPOM  (TpaHIIEHHBIM WM TpyOuaTeiM). Tommmny
JIPEHAXKHOTO CJIOSI OOBIYHO ClielyeT MpUHUMaTh He MeHee 150 MM, Ha rpyHTax
MSITKOIJIACTUYHOM KOHCUCTEHIIMU — HE MeHee 200 M.

6.2.3.8 TpyOuateie U TamepeiHble APEHaXU, APECHAKHBIC IITOJBHU CIEAYyEeT
MPUMEHATh JUISL  JIOJTOBPEMEHHOM DJKCIUIyaTalMM B YCTOMYMBOM 30HE 3a
npeesiaMyd CMEIAIOIIUXCS TPYHTOB IS TIepexBaTa MOTOKA MOJ3EMHBIX BOJ WK B
30HE CTAaOMJIM3MPOBABILETOCS OIOJI3HS MJIs TMOAJEPKAaHHUA €ro B OCYUICHHOM
cocrosiHud. Jlnsi moBbimieHuss 3()PEKTUBHOCTH JPEHBI CIEAyeT, KaK MPaBUIIO,
pacrojaraTh napajieabHo ruapounsorumncam ¢ ykiaonom He menee 0,003. I'myOuna
3aJI0’KEHUST OMpPEACINSETCS yCIOBUSMHU BOJOTMOHWKEHHS, HO IOJDKHA OBITh HE
MeHee TITyOMHBI poMep3anusi. Ha mpsaMonMHeHHbIX ydacTKax depes Kaxasie 30—
50M, a Takke B MecTax IepecedyeHus, M3MEHEHHUS YKJIOHA W HaIpaBJIcHUS,
W3MEHEHUS TuaMeTpa TPyO ClenyeT mpeycCMaTpPUBATh CMOTPOBBIE KOJIOIITHI.

6.2.3.9 TpyObl 11l IpEHaXXKHBIX YCTPOMCTB CleayeT MoAOupaTh C y4eTOM
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Harpy3Ku, arpecCMBHOCTH TIPYHTOBBIX BOJ|, @ CEYEHHME — B COOTBETCTBUHM C
pacyeTHbBIMM  pacxXoJaMu. [ pyHTOHENPOHUIAEMOCTh  JApPEHAXKeW  ciexyer
o0ecrieunBaTh OJHOCIONHBIMU WM MHOTOCIOHHBIMU OOpaTHBIMU (UIBTPaMH,
BBITTOJTHSIEMBIMU U3 MPUPOHBIX (TpaBHi, MIEOCHB, IECOK) U (MJIM) CHHTETHYECKIX
MaTepHUaoB.

6.2.3.10 Ha ywacTkax pa3BUTHSI KOHCEKBEHTHBIX OIOJ3HEH JOMyCKaeTcs
IPOEKTUPOBAHUE KOHTPPOPCHBIX JApPEHAXeH, COBMEHIAIOMIUX HECYylIUe U
npeHaxuble ¢GyHkiuu. KoHTpdopcHble IpeHaku CleayeT NpPOEKTUPOBATH M3
CYXOW KaMEHHOU HaOpOCKH, CyXOH KJaJKU WM rabMOHOB C 3alIOJJHEHUEM ITyCTOT
YHCTHIM KPYITHO3EPHUCTHIM IIECKOM, a TAK)K€ KOMOMHUPOBAHHBIMU (C HApYKHBIMU
CTEHAMHU M3 CyXOM KJIQJKl WM raOMOHOB C 3alOJHEHMEM II€CKOM, I'paBHEM,
1eOHeMm).

JlomyckaeTcsi caMOCTOATENIbHOE NMpUMEHeHue 1ieOHs. B arom ciywae s
MOBBIIIEHNS YCTOMYMBOCTM B BEpPXHEW 4YacTU Takoro KoHTpdopca cleayer
IpeaycMaTpUBaTh MOANOPHYIO CTEHY U3 CYXOM KJIaJIKU W1 TaOHOHOB.

[Ipy HEOOXOAMMOCTH B OCHOBaHMM KOHTP(OPCHBIX JIpEHAXKEH CIenyeT
npeIycMaTpuBaTh pa3MEUICHHE JAPEHAXHBIX TPyO C yCTPOMCTBOM OOpaTHOTO
¢unbrpa. 3ariayOneHue KOHTP(GOPCHOTO JpeHa)ka CIeAyeT Ha3HayaTb HUXKE
HanOos1ee TIIyOOKOM MPOTHO3HOM MOBEPXHOCTU CKOJIBKCHUS.

6.2.3.11 BoxonoHU3UTEIBLHBIE CKBa)XUHBI u KOJIOILIBI cienyer
npeaycMaTpuBaTh B CIydasX, KOIJa MOJCTUIAIOUIME TPYHTHl  BBICOKOM
BOJONPOHUIIAEMOCTH C O€3HAMOPHBIMA TI'PYHTOBBIMU BOJAaMHU pacrojiaratorcs
BBIIIE BOJOYIOpa. Pa3MmelieHne BOAOIOHU3HUTENIBHBIX CKBOXUH U KOJIOALEB
ONPENENSIETCS] KOHKPETHBIMH YCIIOBUSIMM CTPOMTENIBHOW IUIOIIAAKA U MOXKET
pealin30BbIBAThCS B BHUJIE OTIENIBHBIX JIOKAJbHBIX, KOHTYPHBIX (3aMKHYTBIX) WIH
JUHEUHBIX (IPOAOIBHBIX WM TOMEPEUHBIX OTHOCUTENIBHO CKJIOHA) CUCTEM.

CaMousnuBarouIMecss CKBAXKMHBI  CIEAyeT MPUMEHSTh Il CHATHS
M30BITOYHOTO JIABJIICHHUS B HAMOPHBIX BOJOHOCHBIX TOpH30HTaX. KOHCTpyKIMs
CaMOM3JIMBAIOIIMXCS CKBAaXXUH aHAJOTMYHA KOHCTPYKIMHU BOJONOHU3UTEIbHBIX
CKBayKUH.

6.2.4 3akpenJieHue rpyHTOB

6.2.4.1 3akperyieHe TPYHTOB CJIEAYeT NPUMEHATh B LEJISAX MOBBIIICHUS
YCTOWYMBOCTU CKJIOHOB 3a CYET PEATM3ALMH METOJI0B TEXHUYECKON METUOpalun
IPYHTOB, COINPOBOXKIAIOMIMXCA CYIIECTBEHHBIM HW3MEHEHHEM UX (U3HKO-
MEXAHUYECKUX CBOWCTB.

6.2.4.2 3akperieHue TpyHTOB B LI€JIAX MOBBIIIEHUS] YCTOMUMBOCTH CKJIOHOB B
3aBHCHUMOCTH OT HH)KEHEPHO-T€OJOTMUYECKUX YCJIOBHM HEOOXOIHWMO BBINOJIHATH
CJIEIYIOLIUMU METO/IAMM:

- HHBEKLUMOHHBIM — IYT€M HarHeTaHus B TPYHT LIEMEHTHBIX WJIH JAPYTUX
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XUMUYECKUX PACTBOPOB UEpe3 MOTPYKaeMble MHBEKTOPHI WM HarHETaTEIbHBIC
CKB&)KHMHBI (IIEMEHTAIUs1, CMOJIU3AIMS, CUIIMKATU3ALINS );

- OypOCMECUTENbHBIM ~ MEXAaHWYECKUM  NE€peMelIMBaHUEM  TPYHTa C
IIEMEHTHBIM pPAacTBOPOM, IIEMEHTOM, M3BECTbIO WJIM APYTMMH BSDKYHIUMU B BUJE
pacTBOpa WM B CyXOM COCTOSIHUHU B Ipoliecce OypeHus 0e3 U3BJIeUeHUs TPyHTa Ha
MTOBEPXHOCTB;

- CTPYWHBIM — pa3pyIICHUEM TPyHTa CTPYeH BBICOKOTO JABJICHUS B CKBAKUHE
¥ CMEIIMBAaHUEM €TO C IIEMEHTHBIM PACTBOPOM WJIH MOJHBIM 3aMEIICHUEM TPYHTa
MyTEM €T0 BBITECHEHHS Ye€pe3 YCThe CKBAXKUHBL;

- TEPMUYECKUM WIH TEPMOXUMHUYECKUM U DJIEKTPOXUMHUUYECKUM CIOcoOamMu —
3a CYET CIEKaHWs TPYHTOB B CKBAXKUHE BBICOKOTEMIIEPATYpHBIMHU Ta3aMH,
AIIEKTPOHATPEBOM, DJIEKTPOOCMOCOM, HIIEKTPOXUMHUIECKIM 3aKPETIICHUEM.

6.2.4.3 ®opmMa u pa3Mepsl 3aKpPEIUICHHBIX MAacCHBOB, a TaKxke (HU3HUKO-
MEXaHUYECKNE XapaKTCPUCTUKH 3aKPEIUICHHBIX TPYHTOB YCTaHABIMBAIOTCS
UCXOJI M3 WHKCHEPHO-TCOJOTHICCKUX W THAPOJIOTHYCCKUX YCIIOBUU TUIOMIAIKH,
NPUHATOTO Croco0a M TEXHOJIOTMH PAabOT MO 3aKpEIUICHUIO, JIA0OPaTOPHBIX M
MOJIEBBIX OMBITHO-TIPOU3BOACTBEHHBIX PaldOT, a TaKXe PE3yJIbTATOB PACUETHOTO
00OCHOBaHUSI.

6.2.4.4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHU 3aKPEIJICHUE MPOBOIUTCS
BO BCEM MAacCHBE OTMOJ3HEBOTO Tela; MPHU HAIWYUH BBIPAXEHHOTO CJIadOro ClIos
MPOBOSAT €ro 3aKperieHue aHaJIoTWYHO paboTe cmaii-mmoHok. Kpome Toro, us
3aKpETUICHHOTO TPYHTAa B HWDKHEH YacTH CKIIOHA MOTYT OBITh C(HOPMHUPOBAHBI
YIOpHBIE TPU3MBI, BBIMOJIHSIOMIUE POJIb KOHTP(OPCOB, a HA CaMOM CKJIOHE —
npooJibHbIe W (MJIH) MOMEepeUHbIe 30HBI YCHUJICHHS B BHUJE CTCH, Pa3OMBaroIIHe
OIOJI3HEOIACHBIM YYaCTOK Ha YCTOMYMBBIE JIIEMEHTBHI.

6.2451lpu  WCHONB30BAaHMM  XHUMHYECKOTO  CIoco0a  3aKperuieHHs
MIPOUCXOJIUT CYIIECTBEHHOE YXYIIICHUE (GUIBTPAIMOHHBIX CBOWCTB TPYHTOB, YTO
MOXET TPUBOIUTH K TOANOPY TPYHTOBBIX BOA W YXYIINICHUIO OITOJI3HEBOMN
oOcTaHOBKHM. B »TOM cnmywae, Kak MpaBUiO, CIEAyeT OCYIIECTBISATH
JOTIOTHUTENIbHBIC ~ MEPONPHUATHS [0  PETrYJIMPOBAHUIO TIOJI3EMHOTO  CTOKA
T'PYHTOBBIX BOJI.

6.2.4.6 Pa3paboTKy MpOEKTHOW U pabodeil TOKyMEHTAIlMU MO 3aKPEIICHUIO
ITPYHTOB Ha OIOJ3HEOMACHBIX TEPPUTOPHUSIX BBITIOJHSIOT B COOTBETCTBHHU C
yYKa3aHUSAMH COOTBETCTBYIOIIMX pa3felioB HACTOSAIMIErO CBOAa TMpaBuil (B
3aBHCHUMOCTH OT KOHCTPYKTHBHOTO PEIICHUs OOJIACTH 3aKpEIUICHUs), a TaKkKe Ha
ocHoBe TpeboBanuii u pekomenaarui CI1 22.13330, CIT 45.13330.

6.2.5 ArpoJiecomeIMOPAaTUBHbIE MEPONIPUATHS

6.2.5.1 ArposiecoMenopaTUBHBIE MEPOTPUITHS TPEAYCMATPUBAIOTCS ISt
MOBBINICHUS YCTOMYMBOCTH CKJIOHOB 3a CUET apMHUPOBAHMS TPYHTAa KOPHEBOM
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CUCTEMON  pacTeHWi, OCYIIeHHs TPYHTOB, MPEIOTBPALICHHUS  HPO3UH,
BBIBETPUBAHUS, CMBbIBAaHUS U MHQUIBTPALMM MOBEPXHOCTHBIX BOJ B T'PYHT, IJIs
Yero BBINOJHAIOT OJEPHOBKY CKJIOHOB ITOCEBOM MHOTOJIETHUX TpPaB M IMOCAJKY
KYCTapHUKOB U JIEPEBbEB.

6.2.5.2 ArposiecoMeNMOpaTUBHBIE MEpPONPUATUS CJIEIYyeT NPUMEHSTh MJis
YKPETUIEHUS CKJIOHOB KPYTHU3HOU HE Ooiiee 45°, CJIOKEHHBIX
JIETKOBBIBETPUBAIOIIMMHUCA  (TIOMYyCKAJIbHBIMU) TPYHTaMH W  TOJBEP>KEHHBIX
BO3/ICHICTBUIO OCBHIMMHBIX W JPO3MOHHBIX MPOLECCOB. YKPEIUIGHHE CKJIOHOB
JOCTUTAETCS MyTEM MOBBIIIECHUS MECTHONW YCTOWYMBOCTH, OCYLIEHHEM TIpYHTa,
OPEIOTBPAlICHUEM  JpPO3MM,  yYMEHbIIEHHEM  MHQWIbTpAUUM B  TPYHT
HOBEPXHOCTHBIX BOJI, CHM)KCHHEM BO3JICHCTBUSl BBIBETPUBAHUSA, OOpa30BaHUS
OCBHITICH W BHIBAJIOB 3a CYET YKPEIUICHUS TPYHTA M OTBEACHHS M3JIMIIHEH BIIArd
KOPHEBOU CUCTEMOM PACTEHUMU.

6.2.5.3 K arponecomennopaTuBHBIM MEPONPHUATUSAM OTHOCSAT TOCAIKY
JIEpPEBbEB, KyCTAPHUKOB U JIMAH B COUYETAHWUHU C MTOCEBOM MHOTOJETHHX TPaB WU
OJIEPHOBKOM, 00pa3yloluX MOKPOBHO-OapbepHyl0 cUcTeMy mnocaaok. Ilonbop
pacTeHMii, UX pa3MeIIeHNE B IJIaHEe, TUIIBI U CXEMBI MOCAJ0K CIIEyeT Ha3HauaTh B
COOTBETCTBUM C IOYBEHHO-KJIMMATHUYECKUMU  YCJIOBHUSIMH, OCOOCHHOCTSIMU
penbeda M HKCILTyaTallMM CKIOHA, a TakXe C y4eToM TpeOOBaHUM K OXpaHe
OKpYXalolel cpelbl U 3CcTeThYecKuXx TpeboBaHui. [locanky KyCTapHHKOB WU
JIepeBbEB,  OOJAMAIONMIUX  PA3BUTOM  KOPHEBOM  CHUCTEMOU, HEOO0XOIUMO
KOMOMHHMPOBATh C TIOCEBOM MHOTOJIETHUX TpaB. TpeOoBaHUS K MPOCKTUPOBAHUIO
arpoJIeCOMEITMOPATUBHBIX MEPOIPUSATHIA IpUBEICHBI B [16].

6.2.5.4 TloceB MHOTOJIETHMX TpaB JODKEH OCYIIECTBIATHCS TIO0  CIIOIO
pactuTenbHOro TrpyHTa TommmHOoM He wmeHee 100 mm. Ilpu HemocrtaTke
pacTUTEIBHOIO TpPYHTa JOIYCKAeTCsl MOKPHIBATh BBIBETPUBILKECS CKAJIbHBIC
CKJIOHBI ~MECTHBIM JICIIOBHAIBHBIM TPYHTOM C BHECEHHEM KOMILIEKCa
MUHEpalbHBIX ya00peHuil. [loceB MHOrOJIETHUX TpaB HAa CKJIOHAX KPYTHU3HOU /10
35° nomyckaetcst 6e3 APyrux BCIOMOTraTeIbHBIX CPEACTB 3alUThI, a MPU OOIbIIECH
KPYyTH3HE — C TPONUTKOM TIpyHTa BSDKYIIMMU MaTepuaiamMu WM  C
UCIIOJIb30BaHUEM OMOMATOB. TeXHOJIOTUYHBIM PELICHUEM SIBIISAETCS THIPOIOCEB —
HAHECEHME Ha CKJIOH IO/ JIaBJIEHUEM KHUJIKOW CMECH, COCTOSIIECH 13 BObI, CEMSH,
yIOOPEHHM, MyIb4H M TEXHUIECKUX JT00aBOK.

6.2.5.5 Jlns yyacTkoB, rae OBbUIM MPOBEIAEHBI AarpoJieCOMEINOPATUBHbIC
MEPOMPHUSTHS, CIEAYyeT MPEAyCMaTpPUBaTh YXOJ M MOHUTOPUHT HMX COCTOSHHUSI.
YXon 3a jecomocagkaMd COCTOMT B TIEPUOJAMYECKOM PBHIXJICHHHM TOYBBI Ha
rnyouny 50-100 MM, ynaneHMM COpPHSKOB, BOCCTaHOBJICHUHM I1OCAJ0YHOTO
cyOcTpaTa npu HeOOXOAUMOCTH.

6.3 Y aep:xkuBarouue coopyKeHHus
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6.3.1 O0mue ykazanus

6.3.1.1 Y nepxuBaroiiye cooOpyKeHUsI MOIPa3aeISTFOTCS:

a) MO BBIMOJHAEMOMN (PYHKIINH:

- YACP>KUBAIOLIUE OMOI3HEBON MACCUB,

- CO3/IAI0IINE CTECHEHHbBIE YCIOBHSI CMEIIEHHUIO OTMOJI3HEBOTO MAaCCHUBA,

- 3aIIMIIAIONINE OTJCIbHBIN 00BEKT U paboTarolue B YCIOBUSAX OOTEKAHMS
TPYHTOM;

0) MO PacMoI0KEHNUIO OTHOCUTENIBHO 3aIAIIAEMOT0 OOBEKTA:

- BEpXOBBIE (PACOJIOKEHHBIE HA BEPXOBOM CKIIOHE),

- HU30BBIE (PACMOI0KEHHBIE HA HU30BOM CKJIOHE),

- COBMeIIeHHbIe (BBITOJIHAIOMNE PYHKINIO (yHIaMEeHTa 00BEKTa);

B) 10 MOIIIHOCTH HEMOCPEACTBEHHO YJEP>KHBAEMOT0 MacCHBa:

- YA€ KUBAIOIIHIE BCIO OMOJI3HEBYIO TOJIILY,

- YICP)KUBAIOIINE HWKHIOID YacTh OIOJ3HEBOW TOJIIKA M CO3JAIOIINE
CTECHEHHBIE YCIIOBUS JJI TPYHTA B YCIIOBUAX «IIEPETION3AHI UM COOPYKCHHS,

T) 110 AyMHe (PPOHTA yACp>KaHUS:

- IEPEKPHIBAIOIIME BECh OMOJI3HEBOW MAcCHB,

- JIOKaJIbHbIE (OTIEIBHOCTOSILINE) COOPYKEHUS;

1) TI0 MPOTSKEHHOCTH yIEPKHUBAEMOT0 OTIOJI3HEBOTO CKJIOHA!

- O/THOSIPYCHBIE,

- MHOTOSIpYCHBIE (PaCIIOIOKEHHBIE B JIBa AApyca 1 OoJiee 1Mo ATUHE OMOJI3HS);

€) 1Mo MeXaHUu3My pabOThI:

- KOHTP(OPCHI,

- MacCUBHbI€ (IpaBUTALMOHHBIE)COOPYKEHNU,

- CBallHbIE COOPYKEHU,

- aHKEpHBIE COOPYKEHUS,

- KOMOMHUPOBAHHBIE COOPYKECHHUS.

6.3.1.2 PacrionokeHre yaepKUBAIOMIMX MPOTUBOOIIOI3HEBBIX COOPYKEHHMA
OTHOCHUTENFHO 3allMIIaeMOro OOBEKTa OIpEAeNseTCs MOJOXKEHHEM OOBeKTa Ha
ckioHe. Ecim 3amuimaeMslii 00bEKT pacioioxkKeH:

-B TOJIOBHOW YacTH MOTEHLMAJIbHO OMNOJ3HEBOIO MacchuBa — CIEAYET
npelycMaTpuBaTh YCTPOMCTBO MNPEUMYIIECTBEHHO HHU30BBIX YACPKHUBAIOLINX
COOpYKEHUU;

- B CPEIMHHON YacTH — CIEAyeT MpelycMaTpuBaTh YCTPOMCTBO BEPXOBBIX,
HU30BBIX YICPKUBAIOIIUX COOPYXKEHUH WM WX COYETAHHS, B 3aBUCHMOCTH OT
MPOTHO3UPYEMOTO  TOJIOKECHHUSI TOBEPXHOCTH CKOJBXKEHHUS M COOTHOIICHUS
pa3MepoB BHIEMKHU U HACHIIIM HA 3allIMIIIAEMOM y4YacTKe;

-B  S3BIKOBOM 4acTM — CJleAyeT IIpeaycMaTpuBaTh  yCTPOWCTBO
IPEUMYIIECTBEHHO BEPXOBBIX YACPKHUBAIOIIMX COOPY>KEHUH WM HHU30BBIX
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COOpPY’KEHHI B COUETAaHUU C KOHTPOAHKETOM.

3alUTHBIE MPOTUBOOIOI3HEBBIE COOPYKEHUS PEKOMEHIYETCS pacroliaraTh
HEIMOCPEJICTBEHHO TMepe]l 3allUIIaeMbiM OOBEKTOM TakuM 00pa3oM, YTOObI
MaKCUMaJIbHO UCKIIIOUUTh BIUSIHUE OTMOJI3HEBOTO TPYHTA Ha 3alIUIIAEMbIii 0OBEKT.

B ciydae HEBO3MOXHOCTH peald3allud TEXHUYECKUX PEIICHUN 1o
YCTPONCTBY BEPXOBBIX WJIM HHU30BBIX COOPYKEHUU (HAMpUMEp, MPU YPE3MEPHBIX
Harpy3Kkax Ha CKJIOH OT 3alllMIIaeMOro 00BbeKTa) PeKOMEHIYETCA MPEAyCMOTPETh
YCTPOMCTBO HEMOCPEACTBEHHO IMMOJ OOBEKTOM CBAalHOTO yJEP>KUBAIOIIETO
COOPY’KEHHS, COBMEIIAIONIETO (PYHKIUU TMPOTHUBOOIOI3HEBOIO COOPYXKEHUS WU
cBafHOrO (hyHIaMEHTA.

6.3.1.3 PazmerieHre MpOTUBOOIIOI3HEBBIX COOPYKCHHI Ha CKJIOHE CIEayeT
BBIOMpaTh HA OCHOBE PAacYeTOB YCTOWYMBOCTH CKJIIOHA M aHAJIM3a PACTOJIOKEHUS
MOBEPXHOCTEH CKONBKEHUS M SIIOp OMOJI3HEBOTO MaBJICHUS, MPOBOJUMBIX C
Y4€TOM BO3MOXKHOTO MHOTOSIPYCHOTO PACIOJIOKEHUS COOPY>KEHUI.

6.3.1.4B mensax CHWXEHHsS OION3HEBBIX [aBICHUM Ha KaXABIH spyc
YAEPKUBAIOIINX MMPOTUBOOIIOIZHEBBIX COOPYKEHUN PEKOMEHIYETCS YBEIUYUBATDH
KOJIMYECTBO sApycoB. HeoOxoaumoe KOIMUYECTBO SIPYCOB  yAEPIKUBAIOLIUX
COOPYKCHUH OINpeAeNseTCs MNPOTSHKEHHOCThIO —YAEPKUBAEMOTO  OMOJI3HEBOTO
CKJIOHA W3 YCIOBHS OOECIeueHUs JIOKATbHOW YCTOMYMBOCTH TPYHTOB CKIJIOHA
MEXIY KaKIBIMH IBYMS CMEXKHBIMH sIpycaMu, a TakkKe oOImeld yCTOWYHUBOCTH
CKJIOHA C YYETOM BCEX SIPYCOB COOPYKEHUIA.

B mensx cHmwkeHUs naBieHHs OOTEKaHMUS OIOI3HEBOM MAacChl 3all[UTHHIC
MPOTUBOOIIOJI3HEBBIE COOPYXKEHHUS JIOMYCKAETCs yCTpaWBaTh TIOJI HEMPSMbBIM
YTJIOM K BEKTOPY CMEIIECHHSI OTTOJI3HEBBIX TPYHTOB WIIH «KIIMHOM).

6.3.1.5 Jlnmuna ¢poHTa yaepikaHus onpesensieTcsl MOCTaBICHHON 3aiaued u
TEXHOJIOTUYECKOW BO3MOXKHOCTBIO YCTPONCTBA KOHCTPYKTHBHBIX JJIEMEHTOB,
CIOCOOHBIX BOCHPHUHATH MPOTHO3HPYEMBIE OIOJ3HEBBIC YCHIUSA. BO03MOKHBEI
CIICYIOIINE CUTYaIUH:

- MIUpUHA ydYacTKa WHXXEHEPHOW 3aIluThl COMOCTaBUMa C IIIMPUHOMN
OTIOJI3HEBOTO WJIM OIOJI3HEOMACHOTO0 MacCuBa, JUIMHA (POHTA  YIAEp>KaHUS
OTHOCUTEJIHFHO HEBEJIMKa — YJEPKUBAIOIEE COOPYXKEHUE JOJHKHO MEPEKPHIBATh
BEChb OIOJ3HEBOM WM  OIOJ3HEOMACHBIM y4acTOK €IMHOW  (CIUJIOIIHOW)
KOHCTPYKITUEH U 3aKPEIUISTHCA B YCTOMUMBBIX TPYHTAX 3a €T0 MpeJieaMu;

- IIUpUHA ydYacTKa WHXXEHEPHOW 3aIlUThl COMOCTaBUMa C IIIMPUHOMN
OTIOJI3HEBOTO MJTU OTOJI3HEOMACHOTO MaCcCHBa, JITMHA (PPOHTA YACPKAHUS BEIHKA —
JIOTTYCKAeTCsl JCTUTh YACPKUBAIOIIEE COOPY)KCHHE Ha CEKIUU WA OTIEIHHO
crosimue  coopyxkenus. Ilpm  stom  crmemyer  yuumThiBath 3 PexT
MPOCTPAHCTBEHHOTO BO3JCUCTBUS OMOJ3HS C YYETOM PA3JIHYHON KECTKOCTHU
OTACJILHBIX CEKIIHM;
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- IIMPUHA Y4YacTKa MHXKEHEPHOM 3alllUThl CYIIECTBEHHO MEHBIIE pPa3MepoB
OIOJI3HEBOTO MACCHBA B IUIAHE — yJEp)KaHHE BCErO OMOJI3HEONAacCHOTO MacCHBa B
ITOM Cllydyae MOXKET OBITh HeleJIecoOo0pa3HO U CIEAYyeT NMPHUMEHATh OTIEIIBHO
CTOSIIIIUE COOPYKEHHUS ISl 3allMThl JIOKAJIBHOTO oObekTa 0e3 obecredeHus
YCTOMYMBOCTH BCETO OMOJI3HEBOTO (OIMOI3HEOMACHOT0) MACCHBA.

6.3.2 Koutpdopcsl

6.3.2.1 Koutpdopcsl B KadyecTBE CaMOCTOSITENIbHBIX COOPY)KCHHUU CIeIyeT
OPUMEHATh B KauecTBE ymopa I KOHCEKBEHTHBIX OIOJI3HEW HEOOIbIION
MOIITHOCTH (17151 BOCIIPUSTHS TOPU3OHTAIIBHBIX CHII) B CIIydasik, KOTAa HapylIeHHE
€CTECTBEHHBIX YCJIOBUU Ha YYACTKE JIOJKHO ObITh MUHUMAJILHBIM.

6.3.2.2 YcTpoiicTBO KOHTP(OPCOB, OMHUPAIOUIUXCA HA TPYHT OCHOBHOTO
nehopMUpyEMOTO TOPU30HTA, TPEJICTABICHHBIX CYTJIUHKAMH W TJIWHAMU
MSATKOIIJIACTUYHON U TEKY4eTIACTUYHON KOHCUCTEHIIUHU, HE PEKOMEH TyeTCSl.

6.3.2.3 Koutpdopcs! cienyeT pacnojiaraTb B HUKHEW 4acTH CKJIOHOB WU Y
MOJIONIBBI CKJIOHOB C IIIaroM, ONpENEIsieMbIM IO pPe3yJibTaTaM pacueToB
YCTOWYMBOCTH, TPH YCIOBUHM OTCYTCTBHS BBITUPAHUS TPYHTA MEXIY HUMH U
MOTEPU YCTOMYMBOCTH 10 TMOBEPXHOCTSIM CKOJBKCHHUS, MPOXOASIINM BBIIIC U
HIKE WX BepXa W MOJOIIBBI COOTBETCTBEHHO. 3ariy0OiieHne KOHTP(OPCOB ciaeayer
Ha3HauaTh HIDKE HauOosiee TiIyOOKONW MPOTHO3HON MOBEPXHOCTH CKOJIBKCHHS
TakuM 00pa3oM, 4TOoObI 00ECIEeUUTh MO HEW JOMOJHUTEIHLHOE COMPOTUBICHUE
CHBUTY.

6.3.2.4 TlonnepeuHoe ceueHne KOHTPPOPCOB CIEAYET Ha3HAYATH MOCTOSHHBIM
M0 BBICOTE WJIM C YBEJIWYCHUEM OT BepXa K OCHOBAHHWIO IJIABHO WJIM YCTyIaMH.
[TpogonpHOE ceueHne KOHTP(OPCOB CleyeT Ha3HAYaTh C yUETOM PACIOJIOKEHUS
MPOTHO3HBIX  TIOBEPXHOCTEH  CKOJNBKECHHWSI  WJIW  BBICOTBI  OCHOBHOTO
nepopmupyemoro  ropuzoHta. Bepx  KOHTpPopcoB  OOBIYHO  CieayeT
MIPOCKTUPOBATH B OJTHOM YPOBHE C MOBEPXHOCTHIO 3€MJIU, & OCHOBAHHE — B OJTHOM
YpOBHE WUJTU B BUJIE YCTYIIOB.

6.3.2.5 [l moBBINIEHUST YCTOMYUBOCTH KOHTPHOPCOB MPOTHUB CIIBUTa IIO
OCHOBAaHHMIO PEKOMECHIYETCS ITPEAYCMAaTPUBATh UX BPE3KY B KOPEHHBIC TIOPOIBI.

6.3.2.6 KonTpdopcel pekoMeHIyeTcsl MpOeKTUPOBATh U3 KAMEHHOU, OYyTOBOI
WM  CyXOW  KjJaakd, TaOMOHOB, OCTOHHBIMH,  OYTOOCTOHHBIMU U
XKene300eToHHbIMU.  JlomyckaeTcss TMPUMEHEHHWE TPYHTOBBIX KOHTP(HOPCOB,
YKPEIJICHHBIX KaMHEM.

6.3.3 MaccuBHbIe (TPAaBUTALIMOHHBIE) COOPY KEHUSI

6.3.3.1 I'paBuTaliiOHHBIE COOPY)KEHHUS BBITIOJHSAIOT B BHUAC MEpPENaIHBIX
KOHCTPYKIIMH Ha pa3JUYHBIX ydacTKaX CKJIOHA. a TakKe B BHJIE KOHTpPOAHKETa,
NPUTPYKAIOIIETO HIDKHIOK YacTh OMOJ3HEBOTO Tena. OCHOBHOE YCIOBHUE HX
WCITOJIb30BAHUS — OMMPAHNE TIOJIOIIBBI HA MPOYHBIE TPYHTHI, PACITOIOKEHHBIC BHE
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30HBI CABHUTAEMOr0 MaccuBa. [IpuMeHSIOTCS, KakK TMpPaBWIO, MACCHUBHBIE
MOHOJIUTHBIE KOHCTPYKITMN C BEPTUKAIBHON W HAKJIOHHOW TpaHbio (pUCYHOK 6.3,
a, 6) U3 KIagKkd OCTOHHBIX MAaCCHBOB MM KaMEHHOM Kjaaku (pUcCyHOK 6.3, 6),
KEJIe300€TOHHBIC YTOJIKOBBIE CTEHKH (MOHOJIMTHBIE M COOpPHBIC) KOHCOJIBHOTO
TUTA, KOHTP(HOPCHBIE U C BHYTPEHHEH aHKEPOBKOW (PUCYHOK 6.3, e—e), psSKEeBbIC
KOHCTPYKIIMM H3 COOPHBIX IKENe300€TOHHBIX 3JEMEHTOB (PUCYHOK 6.3, orc),
KOHCTPYKITUU W3 TaOMOHOB (PUCYHOK 6.3, 1), a Tak)kKe apMOTPYHTOBBIC HACHIIIU U
MOATIOPHBIE CTEHBI C HCIOJIH30BAHMEM T'€OPEIIETOK, T'€OCETOK, T€OTEKCTHIA M
JPYTUX TEOCHUHTETHYECKUX MaTepuajioB (PUCYHOK 6.3, k), ¢ OOJUIIOBKON H 0e3
Hee. B 1ensX TOBBIMICHHUS] YCTOWYMBOCTH TPABUTAIMOHHBIX KOHCTPYKIIMA |
YBEJIMYEHUST BBICOTHI YJEPKUBAIOIIETO CKJIOHA B UX COCTaB MOTYT BKJIFOYATHCS
CBaliHbIC U (MJTM) aHKEPHBIC SJICMCHTEI.

b pEE,
Tt A grTy

Z.

reoTKaHb S

apMaTypHan - e

L SIIgdInys

AN X N ey
ARLIE XL

Fiisa ye psIve wyl
AXLIX LXLAL 1

i eZel)

a, 6 — MOHOJIMTHEIE C BepTHKaJ’IBHOﬁ M HAKJIOHHOM T'paHblO; 6 — U3 OCTOHHBIX OJIOKOB M KAMEHHOM KJIaaKH; e, a, e —
YI'OJIKOBBIC CTCHKU; J/fC — PSIZKEBBIC; U — I‘a6I/IOHHBIG; K — apMOTI'PYHTOBBIC HACBIITN

Pucynok 6.3 — MaccuBHbIe (ITPAaBUTAIIMOHHBIE) COOPYKEHUS

6.3.3.2 KontpOaHkeTsl (yHmOpHbIE MNPU3MBI) CIEAYET MNPUMEHATH TJIaBHBIM
oOpa3oM [Jisi CTaOMIM3allMd WHCEKBEHTHBIX OIOJ3HEH NpH HAIWYUU SIBHOM,
OJIM3KOM K KPYTJIOIMMIMHAPUYECKON, MOBEPXHOCTH CKOJIBKEHUS, JJISI OOpBHOBI C
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OTOJI3HSIMHU BBIJABIMBAHUS, a TaKKe B KauecTBE ymopa s KOHCEKBEHTHBIX
OMOJ3HEW (A1 BOCHPUATHS TOPU3OHTAIBbHBIX cuil). KoHTpOaHKeThl Takxke
PEKOMEHIYIOTCSI K IPUMEHEHHUIO:

- Ha yyacTKaX, MPUMBIKAIOIIMX K BOJOEMaM, CoOBMelas (QyHKIUU
IPOTUBOOIIOJI3HEBBIX U OEPETOYKPEMUTENBHBIX COOPYKECHHIA,

-Ha ydYacTKax CO 3HAUYUTENbHOW TIyOMHOW TpoMep3aHHusl TPYHTOB,
MOJIBEP)KCHHBIX ~ MOPO3HOMY IYYEHHMIO, Ha YyYacTKaX paclpOCTpaHEHUs
MHOTOJIETHEMEP3JIBIX TPYHTOB.

6.3.3.3 YcrpoiicTBo KOHTPOAHKETOB npu IpyHTax OCHOBHOTO
neopMUpYEMOTO TOPU30HTA, TPEJICTABICHHBIX CYIJIMHKAMU U TJIMHAMU
MSATKOIUJIACTUYHOM,  TEKY4YeIUIJaCTUYHOM M TeKyded  KOHCHUCTECHIIMH, He
PEKOMEHTyeTCS.

6.3.3.4 Ilpn crabwimm3anii WHCEKBEHTHBIX OIOJIBHEH I JTOCTHIKCHUS
MakcUMaJabHOTO d(dexTa yBETUUYCHHUS YACPKHUBAIOUIMX CHJI TOJ JACWCTBUEM
COOCTBEHHOTO0 Beca TpPYHTa KOHTPOAHKETOB UX CIIEyeT pacrmojaratb Haj
BOCXO/SIILIEH BETBBbIO IMOBEPXHOCTU CKOJBXKEHMSI WJIM B 30HE €€ BbIXOJa Ha
MOBEPXHOCTh — B MIACCUBHOM 30HE OMOJ3HEN WM y MOAOLIBBI CKIOHOB. [Ipu sTOM
HU30BYIO TpaHMIly KOHTpOaHKeTa CIIeAyeT pacroJsiaraTb 3a IpeAesiaMu si3bIKa
OMOJ3HS BO W30€KaHWE BBIJABIMBAHHUS TpPyHTa [0 HOBOW MOBEPXHOCTH
CKOJIb)KEHUSI.

6.3.3.5 Ilpu cTa0mIM3auu KOHCEKBEHTHBIX OMOJI3HEN cienyer
npeaycMaTpuBaTh pa3MeIlleHne KOHTpOaHKeTa y OCHOBAHMS CKJIOHA TaKuUM
oOpa3oM, 4TOOBI €ro mpu3Ma HaxoAWJach Ha NPOAOKEHHUH MPOTHO3ZHOM
NOBEPXHOCTU CKOJIBKEHHUS JJIsi 00€CIeYeHHsI JOMOJHUTEBHOTO COMPOTHUBIICHUS
CIBUTY IO HEH, B TOM 4YHCII€ 3a CUET COOCTBEHHOI'O Beca I'pyHTa KOHTpOaHKeTa
(Tpu TOM HEHTP TSHKECTH KOHTpOAHKETa JOJKEH pacroJiaraThCsl BhIlIe Hanboee
rIyOOKOM MPOTHO3HOW MOBEPXHOCTH CKOJbXKeHMs). [Ipu HEOOXOAMMOCTH Takue
KOHTPOAHKEThl MOTYT OBITh JOIOJHEHbl KOHTpopcaMu WM KOHTP(POPCHBIMU
npeHaxamu. JlomyckaeTcsi yCTpOHCTBO KOHTPOAHKETOB B CPEHEHN YacTH CKIOHOB
IIPU YCIIOBUU O00ECTIeUEHUsI yCTOMUYNBOCTH HU30BOIO CKIIOHA.

6.3.3.6 OnTUManbHBIM TOMEPEYHBIM CEYCHUEM KOHTPOAHKETa TP MPOYHX
pPaBHBIX YCIOBHUSIX SBISETCA TaKoe, IpPU KOTOPOM YCTOHYMBOCTH CKJIOHA
o0ecnieynBaeTcs MpU MHHMMaJIbHOM ero ooObeme. [lpu mnpoexTupoBaHUM
KOHTPOAHKETOB PEKOMEHAYeTCSd H30erarb BBICOKMX Mpoduield ¢ KOPOTKUM
OCHOBAaHMEM M HU3KUX TMpoduiell C [JIMHHBIM OCHOBAaHHEM B CBS3U C HX
Hea(hpexkTuBHOCTRIO. JloMycKaeTcss MPOEKTUPOBAHME KOHTPOAHKETAa CEYEHUEM
Obonee TpeOyemoro, eciau d3TO TpeOyeTcs s  VYBSA3KM C  COCEIHUMH
nornepeyHukamu. [lpy  Ha3HaueHWM MapaMeTpOB  IOMEPEUYHOTO  CEUCHUS
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KOHTpOaHKeTa CleAyeT YYHMTHIBaTh OCOOCHHOCTH OpraHHU3allidl IPOU3BOJCTBA
paboT 1o ero BO3BEJICHUIO.

6.3.3.7 BepxHioro 4acTh KOHTpOAaHKETa PEKOMEHJYETCS MNPOSCKTUPOBATh B
BUJIe Teppackl. BbiCOKME OTKOCHI KOHTPOAHKETOB CIEIYET MPOEKTUPOBATH
MHOTOSIPYCHBIMHU, C YCTPONCTBOM MHpPOMEXYTOUHBIX Oepm. IlmanupoBky Oepm u
Teppac KOHTPOAHKETOB, MEPONPUATHS 1O BOAOOTBEACHUIO CIIEAYET BHITOJIHATH B
COOTBETCTBHHM € TpeOoBaHUsIMU 6.2.1, 6.2.2.

6.3.3.8 lna TOBBIIICHUS] COMPOTHBICHUA KOHTPOAHKETOB CIABUTY TIO
OCHOBAHMIO PEKOMEHJYETCSl MPEeayCMaTpUBaTh UX BPE3KY B KOPEHHbBIE MOPOJIBI C
YCTPOMCTBOM YCTYNOB IMUPUHOM 2-3M U BBICOTOM, H3MEHSIONIEHCS B
3aBUCUMOCTH OT YKIJIOHa CckjoHa. Kak mnpaBwiio, Bpe3Ky I1esecooOpa3Ho
IPOEKTUPOBATh BO BCEX CIydyasx MpPU HE3HAYUTEIHLHOW TIIyOWHE 3aJIeTaHws
KOPEHHBIX TOopoJ (110 3 M).

6.3.3.9 B ycnoBusx riybokoro 3aneranus KOpEHHBIX MOPOJ MPU HATUYUHU B
OCHOBaHUHM KOHTPOAHKETOB CIA0BIX TPYHTOB CIEAYET NpPeayCMaTpuUBaTh HUX
ylaJeHUe Ui 3aMEHY.

6.3.3.10 Bpe3ka KOHTpOAHKETOB B KOPEHHBIE MOPO/IbI, a TAKXKE yAaleHue UIn
3aMEHa CJIa0bIX TPYHTOB B HX OCHOBAaHUHU JIOMYCKAIOTCS, €CIM IO YCIOBUSM
YCTOMYMBOCTH CKJIOHA BO3MOXKHAa €r0 KpPaTKOBPEMEHHAs MOJpe3Ka Ha TMepuoj
IIPOU3BOJICTBA pPadOT.

6.3.3.11 KontpbaHkeTsl, Kak MpPaBWIO, CJIEAYeT MPOEKTUPOBATH B BHJE
€ANHOW MPOTSHKEHHON mnpu3Mbl. JlomyckaeTcsi MpUMEHEHUE KOHTPOAHKETOB C
pa3pbrIBaMU 10 IIUPUHE CKIIOHA (B BUJIE IUPOKUX KOHTPHOPCOB).

6.3.3.12 [Ins ycTpoicTBa KOHTPOAHKETOB CJIEIYET OTAaBaTh MPEANOYTECHUE
JPEHUPYIOIIMM TpyHTaM, B TOM 4Hcie KpynHooOnoMouHbIM. [Ipu ycrpoiicTse
KOHTPOAHKETOB U3 CIA0OMPOHUIIAEMBIX MECTHBIX TPYHTOB, a TakKXke IMpHU
BBIKJIMHUBAHUH B TEJIO MPOEKTUPYEMOTO KOHTPOAHKETa BOJAOHOCHOTO TOPHU30HTA
JIOTIOTHUTENBHO CIEAyeT TMpeayCMaTpuBaTh JApPEHAXH W3 KaMHsA, IIeOHA U
raOMOHOB B T€J€ M OCHOBAHWM KOHTPOAHKETa, a TAaKKe HACIOHHBIM IpEHaX IO
MOBEPXHOCTH CYIIECTBYIOLETO CKJIOHA.

6.3.3.13 IIpn HE0OXOAMMOCTH OTPAHWYCHHS TOJIOCHI OTBOJA KOHTPOAHKETHI
CJIEyeT BO3BOJUTHh W3 apMHUPOBAHHBIX TPYHTOB WJIU TOJJICPKUBATH UX HU30BHIE
OTKOCHI ITOATIOPHBIMU CTEHAMHU.

6.3.3.14 Jlonyckaercss NpUMEHEHHE KOHTPOAHKETOB C TIOJHOM 3aChHITIKOM
OTIOJI3HEBBIX JIOTOB MPH YCIOBUH OPTaHU3AIMHN BOJOMPOITYCKHBIX COOPYKEHUH 10
UX TajbBeraMm, NpPHU OTOM KOHTPOAHKET CO3/[aeT JOMOJHUTENBHBIN OTIIOp
OTIOJI3HEBOMY JIABJICHHIO OJIaro/iapsi pacmopy Mey OOpTamu.

6.3.3.15 Copoc Ha KOHTPOAHKETHl BOJ C MPHICTAIONIUX TEPPUTOPHA HE
JIOTTYCKaeTCsl.
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6.3.3.16 TpeboBanus K YKpEIJICHHIO HApPY>KHOTO OTKOCa KOHTpOaHKeTa C
y4eToM MeXaHu3Mma mnepeopMupoBaHusi OEperoBOro CKJIOHA U JIUHAMUKH
pPa3BUTHSL OMOJI3BHEBBIX TIPOIECCOB, €CIM HApPYXHBIH OTKOC KOHTpOaHKeTa
HOJIBEpracTCss MOPCKOW WK pedHo# abpasuu, npuseaensl B CIT 80.13330, [8].

6.3.3.17 Jlns mpoBeeHus MpeABAPUTENBHBIX PacyeTOB 00IIel YCTOWYMBOCTU
B TEpPBOM MPUOIMKEHUH PEKOMEHIYETCS MPUHUMATh BBICOTY KOHTPOAHKeTa,
paBHyI0 1/3 BBICOTHI MOAJEPKMBAEMOTO CKJIOHA, a IIMPUHY BEpPXHEU Teppachl
KOHTpOaHkeTta — He MeHee 3 M. [lo pesymbrataMm MpeaBapUTENbHBIX PACUETOB
yKa3aHHbIE pa3Mepbl 3aTeM CIEIYyeT YTOYHATh METOJIOM HTEepPallMOHHBIX
MPUOIMKEHUH.

6.3.3.18 Ilpu mpoekTHpoBaHUM KOHTPOAHKETOB C 3aMEHOM I'PYHTOB CIEIyeT
OTJEJIBHO MPOBEPSTH YCTOMYMBOCTH UX OTKOCOB.

6.3.3.19 Bo3Benenne KOHTPOAHKETOB CJIEAYET BBHIMOIHITH MPH ONTHMAIBEHOM
BJIQKHOCTH,  BBIMIONHSAA  IOCJIOWHOE  YIUIOTHEHHE  TPYHTOB,  JIOCTHTas
kodpdunmenta  ymiotHeHuss He  meHee 0,98  (3a  uUCKIIOYEHUEM
KPYITHOOOJIOMOYHBIX TpyHTOB). Pa®oTbl MO yJnajdeHWIO WIM 3aMEHE Cla0bIX
ITPYHTOB B OCHOBAaHMM KOHTpOaHKETa CIEAYeT BBINOJHITh KOPOTKHUMHU
YepeayIOIUMUCS 3aXBaTKaMU.

6.3.3.20 PacdeTbl MacCUBHBIX YACPKUBAIOUIUX COOPYKCHHA B 3aBUCHMOCTHU
OT HHXEHEPHO-TEOJIOTMUECKUX YCIOBUH M  HCHOIB3YEMBIX KOHCTPYKIUH
BKJIFOYAIOT pacyeTbl OOIIel yCTOMYMBOCTU (HECYIIEW CIMOCOOHOCTH TPYHTOBOTO
OCHOBAHHS) U PACYEThl MECTHON YCTOMUYUBOCTH:

- Ha C/IBMT 10 MOJIOIIBE COOPYKEHUS;

- Ha CMENIaHHBIN CIBUT;

- Ha ONPOKU/IbIBAaHUE;

- Ha BHYTPEHHIOI YCTOMYMBOCTH (IJI1 COOpPYKEHMH U3 apMHPOBAHHOTO
IpyHTa, TaOMOHOB);

-Ha CIOBUT C TIOBOPOTOM B IUIaHE (A7 CEKIUW, HArPy)KEHHBIX C
AKCIICHTPUCUTETOM).

JI1s KOHCTPYKITUH 13 KaMEHHOM KJIaJIKU U OETOHHBIX MAaCCHBOB JIOJIKHA OBITh
IpOBEJICHa MPOBEPKa Ha CABUT W OMPOKHUAbIBAHUE MO MITpadam (IIBam).

Pacuetst BwImONHSIOT B cooTBercTBUM ¢  ykasanusamu CII 22.13330,
CI158.13330, a Takke C HCIIOJIb30BAHHEM KOHTHMHYaJbHBIX MOJIEJEeH TIpyHTa
MKD.

6.3.3.21 /ledbopmarmoHHble pacueTbl COOPYKEHHH B LENSAX ONpeneleHus
OCaJK{, TOPU3OHTAIBLHOTO CMEIICHHWS ¢ KpeHa TMPOBOMAT TIO0 YKa3aHUSIM
CII 22.13330, CII 58.13330.

6.3.3.22 Pacder Hecymmx 3J€MEHTOB KOHCTPYKIIUU IO MPOYHOCTH (TiepBas
rpynmna MpeAeNbHBIX COCTOSHMI) MPOBOJAT HA  pacyeTHble 3HAYEHHUS
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JEUCTBYIOIIUX YCUJUMW OT Harpy3kd (cuia, MOMEHT), a TaKxke, IMpuU
HEO0OXOJMMOCTH, HA YCUJIUS, BOSHUKAIOIIKE MTPU TEMIIEPATYPHBIX AeOpMaIIHsIX.

6.3.3.23 PacdeTsl MOANOPHBIX CTEH YIOJKOBOHW KOHCTPYKIIMH BKJIIOUYAIOT
pacyeThl MPOYHOCTH U TPEUTMTHOCTOMKOCTH:

- hyHIaMEHTHO TUTUTHI;

- BEPTUKAJIBHOTO 3JIEMEHTA (CTEHKH);

- aHKEpHOM TATH, y3JI0B KPEIUJICHUS U COCTUHEHUI aHKEPHBIX TIT.

6.3.3.24 Pacuer KOHCTPYKUUN W3 TaOMOHOB, apMOTPYHTA C MCIIOJIb30BAHUEM
reOpeNIeTOK, FTeOTEKCTUIISL, TEOCETOK CIEAYyeT MPOBOAUTH HA OCHOBE MPOPUIBHBIX
porpamm, KaK paBuJIo, C UCIIOJIb30BAaHUEM KOHTHUHYaJIbHBIX
yhOpyromiacTuyeckux wmozened rpynra MKD, B KOTOpbIXx mpenycMOTpeHa
BO3MOXXHOCTh MOJICTTUPOBAHUS 3JIEMEHTOB apMHUPOBAHHUS M OINpPEACICHUS B HHUX
PACUYETHBIX YCHIIAM.

6.3.3.25 IlpenenbHoe 3HaUueHHE OOKOBOTO OTKOCHOTO MAaBJICHHSI TPyHTa Ha
IPOTUBOOIIOJI3HEBBIE  COOpPY)KEHHUsI  (TOPU3OHTATbHAs U BEPTUKAIbHAS
COCTaBJISIIOLIME aKTUBHOTO E, M maccuBHoro Ep naBneHus), a Takke 3HaAUCHHE
JABJICHUsI TpyHTa B mMoOkKoe E, ompenenstoT B COOTBETCTBUHM C YKa3aHUSMU
CIT 22.13330 u CII 101.13330. IIpu pacuerax MKD o00s3aTe/IbHO BBIMOIHEHUE
TECTOBBIX PAcueTOB METOJAMH TEOPUHU TPEACTHHOTO PaBHOBECHS C KOHTPOJIEM
0000ILIEHHOTO CUJIOBOTO BO3JIEUCTBUS OOKOBOTO JaBJIEHUS IPYHTa HA COOPYKEHUS
(XEa u (wmm) XEp). Ilpu ompeneneHnn 3Ha4eHUit OOKOBOTO JABJICHUS TPYHTA Ha
COOPY)KCHHE W €ro JJIEMEHTHI /I pacueToB MO TEPBOM Tpymme MpeaeiabHBIX
COCTOSIHMM CJIeyeT KCIOJIb30BAaTh 3HAYEHHs NMPOYHOCTHBIX U J1e(hOpMaLMOHHBIX
XapaKTEPUCTUK TPYHTOB — Oy, ¢, E|; AJ1s1 paCy€TOB MO BTOPOU TPyIIIIE — Py, Ciiy Ey.

6.3.3.26 PacdeTrbl ¢ yd4eTOoM CEMCMHYECKHUX BO3JCHCTBUI BBIMOTHSIIOT B
cootBeTcTBUM ¢ pekoMeHaanusmu CIT 14.13330 u CIT 101.13330.

[Ipu »TOM clieqyeT OCyHIeCTBISATh NEpedOp HampaBiICHUN CEHCMHUYECKOTO
BO3JICHCTBHS B IEJISAX OMpEeNieHUs HanOObIIeH BEIMYUHBI OOKOBOTO JAaBJICHUS
TpyHTA.

6.3.4 Cpaiinble COOpY:KeHUSsI

6.3.4.1 CpaifHple KOHCTPYKIIMH, BKJIIOYAsl TPOJOJbHBIE YIEPKUBAIOIINE
CTEHBI, 11eJIeCO00pa3HO UCMOJIb30BaTh B CIydasix, KOTJAa UMEETCsl MOCTHIIAIOIINI
MPOYHBIN CJIOM TPYHTA, B KOTOPBIA BO3MOXHA 33/I€]Ka HUX)KHUX KOHIIOB CBai.

6.3.4.2 OnHopsimHOE pacrnojiokeHue (pucyHok 6.4, a), COOTBETCTBYIOIICE
KOHCOJILHOM cxeMe paboThl CBaW, MPUMEHSETCS MPH CPAaBHUTEIHHO HEOOBIION
MOIITHOCTH OMOJ3HEeBOoro Ttena (mo 5-6M). C ee yBeIMYEHUEM CIEAyeT
pacKperuIsiTh psa U3 OypOBBIX CBail TPYHTOBBIMH aHKEpPaMH, YTO TO3BOJIUT
CHU3UTH TIEPEMEIICHUS YJEPKUBAIOIMINX KOHCTPYKIIUA W BHYTPEHHUE YCUJIUS B
CBasX, WIM TIEPEXOJAWTh HA JABYXPSAAHBIE W MHOTOPSAHBIE KOHCTPYKITUU
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(pucyHok 6.4, 6, 6, 2), paboraromue Mo pamMHON cxeme. ['0JOBBI CBail B 3TOM
ciydae  OOBEOUHSIOTCS ~ JKENEe300€TOHHBIM  POCTBEPKOM, Ha  KOTOPOM
JOTIOJTHUTEIBHO MOXKET YCTpauBaThCs MOANOPHAs CTEHKA

6.3.4.3 B xauecTtBe cBail, Kak IpPaBUJIO, MCIOJIB3YIOT OypOHAOWBHBIEC CBaM
0ombIIOro qUamMeTpa. B oTaenbHBIX Cllydasx JOMYyCKaeTcs MPUMEHSATh HAKIOHHBIC
OypOMHBEKIIMOHHBIE CBaM, paclojiaraeMble MO KO3J0BOM cxeme. 3a0UBHbBIE CBau
3aBOJICKOTO HM3TOTOBJIGHHS JIOMYCKAETCS NPUMEHATh TMpPH HE3HAUYUTEIHHON
MOIITHOCTH OTIOJI3HEW U TOJIBKO MPHU MOTPYKCHUU UX B JIUJCPHBIC CKBAKUHBI WU
METO/IOM BJIaBJIUBAHMUSI.

6.3.4.4 C yBenuueHHEM TIIyOMHBI MOTEHIIMAIBLHOTO OMOJI3HS M BO3pAaCTaHHEM
Harpy3kd Ha CBaM I1eJiecooOpa3HO HCIOJIb30BaTh  CBaifHO-KOHTP(HOPCHBIC
KOHCTPYKITMHU (TIPOJOJIbHBIE CTEHBI WU OapeTThl) (pUCYHOK 6.4, 0), KOTOphIE TIO
aQHAJIOTUM CO CBaHBIMH MOTYT OBITh OJHOPSIHBIMH, JBYXPSAHBIMH U
MHOTOPSTHBIMU, C POCTBEPKOBON YacThio W 0Oe3 Hee. BrImomHAIOTCS OapeTTs
HIaXTHBIM ~ CIIOCOOOM, a Takxke OoJee NpPOrpecCUBHBIM — OYpPOBBIM U3
OypoceKymuxcs uin OypokacaTelbHbIX cBail 6ombioro quamerpa (D > 600 mm), a
TaK)K€ METOJIOM «CTeHa B TpyHTe». Ha 3acTpanBaemoil TeppuTOpUU CBailHbIC U
OapeTTHble  MPOTHUBOOIMOI3HEBBIE  KOHCTPYKIIMM  MOTYT  COBMEHIAThCS  C
dbyHIaMeHTaMH 3[aHUA H COOPYXEHHH, a TakkKe CIYKUTb OCHOBaHUEM
aBTOMOOWJILHBIX JOPOT W WH)XCHEPHBIX KOMMYHHUKAITMH (€ClTid HET JPYTrux
YCIIOBUM U TPEOOBAHUIA).

6.3.4.5 PacnioniokeHne cBaii w OapeTT Ha CKIOHE JOJDKHO MCKIIIOYaTh
oO0TekaHWe W  MpPOAABIMBAHUE TPYyHTA, UYTO  JIOCTUTAETCS  BBHIOOPOM
COOTBETCTBYIOIIETO PACCTOSHUS MEXJy HHUMH, PACCTAaHOBKOW B IIaXMaTHOM
MOPSIJIKE, & TAKKE YCTPOUCTBOM BEPXOBOUM MIIM HU30BOM (UTO MPEANOYTUTETHHEH )
IPYHTOYIEP/KUBAIOLIEH CTEHKHU.

6.3.4.6 B oTnenpHBIX caydasx MpH BBIPAKEHHOW MOBEPXHOCTH CKOJBKCHHS
OTIOJI3HEBOTO MAcCCHBa, MPOXOJAIIeH B ciioe cnaboro rpyHTa OTpaHUYCHHOM
MOTIHOCTH (Kak TpaBujo, He 6onee 1,5-2,0 M), MOTYT OBITH UCITOJIH30BaHbI CBaH-
IIMIOHKH, BIMOJIHSIEMBIE OYPOBBIM CIIOc000M (pUCYHOK 6.4, ¢).

6.3.4.7 lllmoHk® TPUMEHSIOT IS  TOPEIOTBPAIICHUS  BO3HUKHOBEHUS
KOHCEKBEHTHBIX OIOJI3HEH MpU CPaBHUTEIHHO HEOOJBIION MOLUIHOCTH OCHOBHOTO
neopMUPYEMOT0 TOPU30HTA W BO3MOKHOCTHU 33JI€JIKM B MPOYHBIE KOpPEHHBIE
TIOPO/IBI.

6.3.4.8 Pacniosio)keHre IIMOHOK B IJIaHE OOBIYHO TMpeaycMaTpUBAETCS B
nraxMaTHOM Tiopsiike. PaccrosHMe Mexay IIMOHKAaMHU, TJIyOMHA 3aJeIKi B
MPOYHBIE KOPEHHBIE TIOPOABl YCTAHABIMBAIOTCS pacuyeTaMd U3  YCJIOBHS
HEJIOMYIICHUS MPOIABIMBAHUS TPYHTA MEXKTy IIMOHKAMH, X Cpe3a, YPEe3MEPHOTO
u3rnba, a TakkKe OOpa30BaHUS TOBEPXHOCTEH CKOJBKEHHS HIKE WX KOHIIOB.
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[TonoxxeHne Bepxa WIMOHOK YCTaHABIMBACTCS U3 YCJIOBUA OOECHEYEHHUs
YCTOHYMBOCTH MacCHBA BBIIIE MX TOJIOB.

6.3.4.9 [llnonku cieayeTr MPOEKTUPOBATH B BHUJE KEJIE300€TOHHBIX CTOJIOOB
WIA TIPU3M, YCTpaWBaeMbIX dYepe3 Mmypdbl WIH CKBaXHWHBI, C Pa3MEUICHHEM HX
BEPXHEH YacTH B OIOJI3HEBOM MACCHBE, a HIDKHEH — B YCTOMYMBBIX, ITPOYHBIX
TPYHTaX HIKE MMOBEPXHOCTU CKOJIBKCHHUSI.

6.3.4.10 [locne ycTpoiicTBa WIMOHOK CHEAyeT TMpeaycMaTpuBaTh UX
OMOHOJIMYMBAHUE I[EMEHTHO-TIECUaHBIM PACTBOPOM, a BHIPAOOTKM HAJ HUMH —
3aIlOJIHATh MECTHBIM TJIMHUCTBIM TPYHTOM C TIATEIBHBIM YIUIOTHEHUEM.

6.3.4.11 [IpoekTpoBaHNE CBAaMHOTO MPOTUBOOIOJI3HEBOTO COOPYKEHUSI
OCYIIIECTBISIETCS, KaK IMPaBUIIO, METOJIOM TIOCIENOBATEIBHBIX MPUOIMKCHUA |
BapHAHTHOTO IMPOCKTHPOBAHMS, YTO CBA3aHO C MHOTO(AKTOPHOCTBHIO perraeMoi
3aJa4d = U HEOOXOJUMOCTBIO  ONpEeNeNeHHs  OONBIIOT0  KOJMYECTBA
B3aMMOCBS3aHHBIX M HM3HAYaJbHO HEU3BECTHBIX IMAPAMETPOB KOHCTPYKIIUU:
KOJIMYECTBO CBai; MX pPACHOJOKEHHE, B TOM YHCJIE KOJIWYECTBO PSAJIOB CBaW,
paccTosTHUE MEXKIYy CBasMH B Py M MEXKIYy psjaaMu; JAUaMeTp, JJIUHA U
apMupoBaHHe (I JKeIe300€TOHHBIX CBail); 1€1€cO000pa3HOCTh HCIOJb30BaHUS
HAKJIOHHBIX, OYPOCEKYIIUXCS CBal MU KOHTPPOPCHBIX CBAMHBIX KOHCTPYKIIHH.
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@ — OJTHOPSIHBIC; O, 8, 2 — MHOTOPSITHEIE; 0 — KOHTP(OPCHBIE; € — CBAH-IIIIOHKH; 1 — TOBEPXHOCTD CKOJILKEHUS; 2 —
cBan (6aperTsl); 3 — pOCTBEPKH; 4 — TPYHTOYACPKUBAIOIIAST CTCHKA

Pucynok 6.4 — CBaiiHble KOHCTPYKIMHI

6.3.4.12 BriOop cocTaBa pacyeTOB KOHKPETHOTO KOHCTPYKTHUBHOIO PEIICHUS
IPOTUBOOIIOJI3HEBOTO COOPY>KEHHS JOJIKEH YUUTHIBATH CHEUU(UKY BBIMOIHAEMON
(GYHKUMU U yCIIOBUM pabOThl KOHCTPYKIIMH HA CKIIOHE:

- IaBJICHUE TPyHTa Ha COOPYKEHHUE OIPEIEISIETCS BEIWYMHON aKTUBHOTO
JABJICHUSI OIOJI3HEBOTO MAacCHBa, JIEWCTBYIOLIETO MEPIEHIUKYJISIPHO OCHU
coopykeHus ((PpOHTANIBHO), a TAKXKE TOJ] OMpPEIEICHHBIM YIJIOM WIH B YCIOBUSX
oOTeKaHus CBail OIMOJI3HEBBIMU Maccamu;

- pacCTOSTHUE MEXKIYy CBasMHU B POy U HEOOXOAMMOE KOJIMYECTBO PSIOB
ONPEIENSIOTCA U3 YCIOBUS HEMPOJABIUBAHUS TPYHTA MEXIY CMEKHBIMU CBasMHU
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IpU HANpaBICHUU BEKTOpA OIOJ3HEBOTO JaBJICHUS MEPIEHIUKYISAPHO OCH
COOPYKEHUS;

- OLIEHKY OOIel YCTOMYMBOCTH COOPYXKEHHS MPOBOAST C  YYETOM
MOBEPXHOCTEHN CKOJIBKEHHUS, MPOXOSIINX HUXKE KOHIIOB CBad;

- PacCTOSIHUE MEXAY CMEXKHBIMH COOPYXCHHSIMH ONPEACIIOT U3 YCIOBHS
oOecrieueHust MPOCTPAHCTBEHHON YCTOWYMBOCTH Y4acTKa CKJIIOHA MEXKITY HUMHU.

6.3.4.13 Pacuer mara cBail 1 KOHTP(OPCOB M3 YCIOBHUS HEMPOAABIMBAHUS
TpyHTa CIEAYET BBIMIOJIHATH B COOTBETCTBUU C TEOPUEH TMIIACTUIHOCTH.

6.3.4.14 B pacueTax MHOTOPSIIHBIX CBAlHBIX KOHCTPYKIIMH, OKa3bIBAIOITHUX
CONMPOTHUBJICHUE TMPOJIABIIMBAHUIO TPYHTa, HEOOXOJUMO YUYUTHIBATH, UTO
pacrpejiefieHde JaBJICHUM TpyHTa MEXIY psSAaMu CBall HOCUT HEpPaBHOMEPHBIN
XapakTep W CYIIECTBEHHO 3aBUCUT OT MPOYHOCTHBIX CBOMCTB TPYHTOB U
KOH(HUTypaluy CBaitHOTO MOJIS.

6.3.4.15 Pacnpenenenre AaBiCHUS MEXAY CBasSMHU MOXKET OBITh OMpPEAEICHO
0 COOTBETCTBYIOIIMM Tpadukam, TMOJYYEHHBIM SKCICPUMEHTAIBHBIM U
pacyeTHbIM IyTEM, 0 3aBHUCHUMOCTSM B3aUMOBIIMSHHUSA CBall B COCTaBE TPYIIIBI
(CIT 24.13330), a Taxke YUCICHHBIMUA METOJIAMU C MUCIIOJIb30BAHUEM TPEXMEPHBIX
(mpocTtpancTBeHHBIX) penieHuit MKDO.

6.3.4.16 /laBneHue rpyHTa Ha COOPYKEHHUE B COOTBETCTBYIOIIUX MPOTIOPITUIX
MPUKJIAIBIBACTCS K CBAasIM KaXKJIOTO psAla B TIPeeIax uX CBOOOIHON JAJIMHBI, B BUJIE
pacmpeieieHHBIX TI0 TITyOrnHEe Harpy3o0K.

6.3.4.17 Pacuer BHYTPEHHHMX YCHJIMH CBAaflHOH MPOTHUBOOIIOI3HEBOM
KOHCTPYKLUMHU JOMYCKAeTCsl MPOBOAUTH AHAJIUTHUYECKUMU U  YHUCIEHHBIMU
meroaamu (MKD, MeTos KOHEUHBIX pa3HOCTEH, METOAbl KOd(PPUIMeHTa mocTenu
U T. A.). Pacuersl MOTYyT NpOBOJWTHCSA KakK BPYUHYIO, TaK U C MPUBICYECHUEM
OPOrpaMMHBIX  CPEACTB (B TOM YHUCIE KOMIUIEKCHBIX, YUHUTBHIBAIOLIUX
B3aMMOJICHCTBHE KOHCTPYKIIMU C TPyHTaMHu CKJIoHa). Ilpu 3TOM mcmonb3yembie
METO/IbI JOJKHBI YYUTHIBATh Bce ocHOBHBIE TpeboBanus CII 24.13330 no pacuerty
CBalHBIX (yHIAMEHTOB, B TOM YHCIIE:

- [10 pacyeTy Hecylllel CrocoOHOCTH CBaif;

- 110 pacyeTy OCaJl0K CBal U CBaHBIX KyCTOB;

- 110 pacyeTy cBail Ha JeiiCTBIE TOPU3OHTAILHBIX 1 MOMEHTHBIX Harpy3oK.

6.3.4.18 Pacder u  KOHCTpyHMpOBaHHE  KeJIe300€TOHHBIX  CBAMHBIX
KOHCTPYKIUM (CBail M CBAMHBIX POCTBEPKOB) MPOBOJAT COIVIACHO TPEeOOBaHUSM
CI124.13330 u CI163.13330; mpu HCHOJIB30BAaHWHM METAJUIMYECKUX CBal —
coriacHo CIT 16.13330.

6.3.4.19 IlpumeneHue 3a0MBHBIX U BUOPOIOTPYKAEMBIX CBail TOMyCKaeTcs B
cllydasix, KOrja IpOU3BOJCTBO pabOT HE YXYALIAeT YCJIOBUH YCTOHYMBOCTU
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CkioHa (OTKOca) W 0OeclmeurMBaeT IUIOTHOE TPUMBIKAHWE TPYHTa K CBae y
MTOBEPXHOCTH 3EMJIH.

6.3.4.20 Ectu  cBaifHble  KOHCTPYKIIMHM IPEIIOJaraercs Ccoderarb C
TPYHTOBBIMH aHKEpaMH, TO TIONEPEYHOE apMHUPOBAHUE CBall CIEAYET BBITIOJIHATH
U3 apMaTypbl TOTO XKe KJIacca, 4TO U MPOI0JIbHOE.

6.3.5 AHKepHBbIe COOPY:KEeHUSs

6.3.5.1 AakepHoe ¥ (WIM) HarelbHOE KpPCIUICHHE NPUMEHSCTCS IS
3aKperuieHUs] HEYCTOWYMBBIX YYaCTKOB TPYHTOBBIX M CKAaJIbHBIX CKJIOHOB H
OTKOCOB B KayeCTBE CAMOCTOSITENIbHBIX YIEPKUBAIOIIMX COOPY)KEHUH ¢
JOKaJbHBIMU YHOPHBIMH 3JIeMEHTaMU (1Iaiibamu, rmiautamu, Oankamu, MosgcaMu M
T. 1), C HCIOJb30BAaHUEM CIUIOIIHBIX METAJUTMYECKUX, KEIEe300€TOHHBIX WIH
CeTUaThIX TMOKPBHITUHA, a TakKe B COYETAHWU C TMOATNOPHBIMU CTEHAMH,
TPaBUTALIMOHHBIMHU, CBAaWHBIMM M OapeTTHBIMA KOHCTPYKIHSIMH (pUCYHKH 6.5,
6.6).

6.3.5.2 OCHOBHBIM YCJIOBUEM NPUMEHEHHSI aHKEPHBIX KOHCTPYKIIUH SBISETCS
HaJIW4YUE Ha JIOCTATOYHOM pACCTOSIHUM TIPOYHBIX TPYHTOB, B KOTOPBIX
pacnojaraercsi KOpHeBasi 4acTh aHKepa. B mpakTuke cTpouTeabcTBa MPUMEHSIOTCS
TPYHTOBBIE aHKEPHI (aHKEepHBIE cBau) JiuHOM oT 10—15 M 10 50—-60 M u Gonee.

6.3.5.3 1o Ha3HayeHWIO aHKepHl MOAPA3JCISIOTCS Ha JIBE€ KaTErOpHH:
BPEMEHHBIE — HCIOJb3yeMbleé B CTPOUTENbHBIA TMEPHUOJ W TOCTOSHHBIE —
00ecCrieunBaIINe YCTOWYMBOCTh CTPOHUTEIHLHOTO OO0BEKTAa Ha BECh MEPHOJ
IKCIUTyaTal|H.

6.3.5.4 B KOHCTpYKTUBHOM OTHOIIIEHWW BPEMEHHBIE U TIOCTOSIHHBIC aHKEPHBIE
KOHCTPYKLUMHU HE UMEIOT MPUHIMIIMAIBLHOTO OTIUYUS, 32 UCKIIOUEHUEM CTENEHU
3alUTHl OT KOPPO3HUHU.

6.3.5.5 OCHOBHBIMH KOHCTPYKTUBHBIMHU DJIEMEHTAMH aHKEPOB SIBIISTFOTCS
(pucyHok 6.7):

- OTOJIOBOK — YacTh aHKepa, 00eCreunBaroliasi €ro 3aKpericHue B OMOPHOM
KOHCTPYKLUH WIN COOPYKEHUH C TIOCTEAYIOLUIUM HATSKEHUEM;

- aHKepHasi Tsira — HaOpsSraeMblidi AJIEMEHT, IEpealolllee pacTATHBAroIIee
YCHJIUE OT aHKEPYEMOT'O COOPY>KEHHUSI B aHKEPHYIO 33/1€7IKY (KOPEHb);

- aHKepHas 3a/ieJIka — KOpHeBas 4acTh aHKepa, oOecreyuBarouias rnepeaavyy
BBIICPTUBAIOIIETO YCHIINS OT COOPYKEHUS OKPY)KAIOIIEMY TPYHTY.

6.3.5.6 Ilo cmocoOy ycTpoiicTBa U TPUHIMIY B3aUMOJECUCTBUS C TPYHTOM
AaHKEPHOM 3a/IeJIKW aHKEPhI MOAPA3ICNISIOTCS Ha OypOMHBEKIIMOHHBIC W SKOPHBIC
(camopacKpbIBaIOIINECS ).
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@ — C OTIOPHO¥ IITUTOM; 6 — C MOsiCaMH B BUJIE 0AJIOK; 6 — B COCTaBE OJHOPSIHOTO MM MHOTOPSTHOTO POCTBEPKA; & —
JUTsL KpETUICHUSI TIOANIOPHOM CTEHBI; O — JUTsl KPEIUICHHS MTOINIOPHON CTeHBI Ha CBAHOM (YHIAMEHTE; € — IS
KpeTUIeHHs CTOI09aToi (KOHTPPOPCHOH) KOHCTPYKITUH

Pucynok 6.5 — AHKepHbIe yIepKUBaOLHe KOHCTPYKIMH

Pucynok 6.6 — HaresibHOe KpenJieHue ¢ YIOPHbIMHU INIMTAMHU
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KopHeBa

Pucynok 6.7 — [IpyHIUNHAIbHASA KOHCTPYKIMSA MHHEKIIMOHHOT0 aHKepa

6.3.5.7 K OypOouHBEKIIMOHHBIM OTHOCATCS AaHKEPHI, YCTPAUBAEMbI€ B OYPOBBIX
CKBOXKMHAX C  TMOCJIEAYIOIIUM  (QOPMHUPOBAHHUEM  AHKEPHOM  3aJIEKU
(GuKCUpPOBaHHOM  JUIMHBI ~ METOJOM  HAarHeTaHWsl LEMEHTHOIO  pacTBopa
(ogHOpa3oBast WJM JIByXpaszoBas IiemMeHTauus). [lo TexHojsorum ycTpoicTBa
OypOMHBEKITMOHHBIE aHKEPHI MOAPA3IEISIFOTCS Ha OYPOOIYCKHbBIE — aHKEpHAsl Tsra
MOTPYKaeTcs B MPEIBAPUTEIIBHO MPOOYPEHHYIO0 CKBaXXHUHY (¢ oOcamHoM TpyOou
WIM 3all0JIHEHHYIO IIEMEHTHO-TIECYaHbIM pacTBOPOM) U caMo03a0ypHUBaemble —
OypoBasi KOJIOHHa OCTAaeTCAd B CKBAXMHE MO OKOHYAHUM MPOXOJKH M BBITIOJHSET
GYHKIIUIO aHKEPHOM TATH.

6.3.5.8 B xauecTBe aHKEpPHOW TATH HCIOJIB3YIOTCS: CTAbHBIE apMaTypHBIE
CTEpXHH, CTaJIbHbIE TPOCHI, METAIUIMUECKHUE TPYyObl OypOBBIX KOJIOHH, CTEKJIO- U
0a3aJIbTOTIIACTUKOBAS apMaTypa.

6.3.5.9 K camopackpbIiBarouuMcsi aHKepaM OTHOCSITCSI TPYHTOBBIE AHKEPHI,
KOPHEBasi 4aCTh KOTOPHIX (POPMUPYETCS PACKPBITHEM SKOPHOW CHCTEMBI (YyIOpHast
TUTATA, JIOTIACTH U T. [.) MOCIIe TIOTPY)KeHHsI Ha 3aJaHHyto riyouny. [lorpyxkenune
OCYyILECTBISIETCS 3a0WMBKOW WJIM BJABIMBAHMEM IO JIOOBIM  yIJOM OT
BEPTUKAIBHOTO 10 TOPU3OHTAIBHOTO.
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6.3.5.10 HarenpHoe KperuieHue (CM. pHUCYHOK 6.6) wucmonb3yercs is
MOBBIIICHUS YCTOMYMBOCTH BEPTUKAJIBHBIX U KPYTOHAKJIOHHBIX TPYHTOBBIX
OTKOCOB 3a CYET YKPEIUICHHS TPYHTOBOTO MacCHBa CHCTEMOW apMHPYIOLIUX
CTep)kKHEH (TPYHTOBBIX Hareieil) W yCTpOWCTBA HApyXHOW  OOJHUIIOBKH,
coeuHsIeMOl ¢ HarensiMu. HarenapbHOe KperuieHHe CleayeT NPUMEHSITh INpU
CpaBHUTEIHHO HEOONBIINX 00BEMaxX OIMONI3HEBBIX Teld. [IpuHIMIUAaTbHOE OTANYNe
Harens OT aHKepa 3aKII0YaeTcsl B OTCYTCTBUM IMPEIBAPUTEIBHOTO HATSDKEHUS U
dbopMupyeMOil KOPHEBOW YaCTH.

6.3.5.11 Harenu BBITIOTHSIOTCS M3 CTEP)KHEBOM apMaTyphl MEPUOIAYECKOTO
WIM BUHTOBOTO mpoduis auamerpom 12-28 mm. MX mnorpyxeHue B TPYHT
OCYUIIECTBJISICTCS 3a0MBKOM, BJABIMBAaHUEM WM YCTAaHOBKOM B OypOBBIC
CKB2)KMHBI, 3aIllOJHEHHBIE [IEMEHTHBIM pacTBOpoM. [lo aHamoruum ¢ aHKEpHBIM
KpEIUICHHEM JIONyCKaeTCcs MPUMEHATh TpyOuaThle BUHTOBBIC HATEIH C TEPSEMOU
OypoBOil KOPOHKOHM, MOTPYKEHHE KOTOPBIX OCYHIECTBISAETCA OYpOBBIM CIOCOOOM
(Harenb B JAHHOM clly4ae SBJISIETCS OypOBOM KOJOHHOM) C MOCIEAYIOIINM
3al0JIHEHUEM CKBAKMHBI LIEMEHTHBIM PAaCTBOPOM.

KpenuieHrne nmoBepXHOCTH OTKOCA OCYLIECTBIISETCSA: HAHECEHHEM HAOPBI3TOM
OETOHHOIO TOKPBITHS; YCTPOHCTBOM paMHOM KOHCTPYKIMH U3 COOpHOTO
XKene300€TOHa, COCTOSUIE M3 TOPU30HTAIBHBIX M BEPTUKAIBHBIX OaJoK;
YCTAHOBKOM  COOpHBIX  JKEJIE300€TOHHBIX  IUJIUT;  MOKPBITHEM  CETKaMHU,
T€OTEKCTUIIEM U APYTUMU CHHTETHYECKUMU MaTepHuaaamMHu.

6.3.5.12 I[Ipy mNPOEKTUPOBAHUHM AHKEPHBIX KOHCTPYKIMHA OJKHBI OBITH
BBITIOJIHEHBI CJIEYIONINE BUIbI PACUETOB:

- pacyeThl 001el YCTOWYUBOCTH COOPYKEHUS;

- ne(OpMallMOHHbBIE PACYETHI CUCTEMBI «COOPYKEHHE—aHKEPHOE KPEIUICHHE)
(4MCIEHHBIMU METOJAMM);

- pacueThl HECYIeH CIMOCOOHOCTH aHKepa MO TPYHTY M MPOYHOCTH IO
MaTepuany;

- pacdeThl MPOYHOCTH OTICIBHBIX AJIEMEHTOB, BXOJSIIMX B COCTAaB aHKEpPa
(OTOJIOBOK, 3aMOK, yITOpHAsI IUTUTA U T. 11.).

[Tpu 3TOM TOMIKHBI OBITH OOECIIEUEHBI CIEAYIONINEe TPEOOBAHUS:

- IOCTaTOYHasi Hecyllash CIOCOOHOCTh aHKepa MJsi BOCIPHUSATHS YCHIIMA,
nepeaBaéMblX  OT  YAEPKUBAEMOTO  COOPYXKEHHs, C  TpeOyeMbIMU
koa(duienTamu 3amnaca;

- pacmoJioKEHUE 30HbI 33JCNKM aHkepa (KOpHsS) 3a MpeAesiaMH IMPU3Mbl
OOpPYIICHHSI UITH TIOTEHIIHATLHOTO OMOJI3HEBOT'O MACCHBA,;

- TOCTaTOYHBIN ypOBEHb KOPPO3MOHHOM 3aIIUTHI aHKEpa U y3J1a KPeIIeHHs K
COOPY’KEHHIO C YUE€TOM 3KCILTyaTallMOHHOTO CPOKA CITYXKOBbI.

6.3.5.13 IIpu mpoeKTUPOBAHUH TPYHTOBBIX aHKEPOB OMIPEICIISIOTCS:
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- YUCJIO SIPYCOB aHKEPHOTO KPEIUICHUS, YHCIIO aHKEPOB B KAXKIOM sIpyce, UX
1iar ¥ yroj HaKJIOHa;

- cBOOO/IHAs IJIMHA aHKEPHOM TATH, 00ECTIeYMBaIOIIas pa3MEIICHUE 3aCIIKU
(KOpHSI) aHKepa B HECMEIIIAeMYIO 30HY TPYHTOBOT'O MacCHBa;

- TMaMeTp W JJIMHA KOPHEBOM YacTW aHKepa (3aJeNKu), HEOOXOAMMBIE IS
BOCTIPUSATHUS PACUETHBIX HArpy30K;

- MecTa Uil YCTAHOBKM ONBITHBIX AaHKEpPOB U MporpaMma MpOOHBIX
UCIIBITAHUH JIJIS1 OKOHYATEIHbHOTO MOJITBEPKICHUS WU KOPPEKTUPOBKH MPHUHITON
KOHCTPYKITUH.

6.3.5.14 Kpome TOro, B cocTaBe MNPOEKTHOM H pabouel JOKyMEHTAIMu
HapsAy ¢ MPOOHBIMU JAOJKHBI OBITH MPEYCMOTPEHBI KOHTPOJIbHBIE U TPUEMOYHBIE
UCTIIBITAaHUSI aHKepoB. TpeboBaHus K pa3paboTKe MpPOTrpamMMbl HCIIBITAHUN
npuBeneHsl B [14], [17].

ObecrieyeHre HKCIUTYaTaIl[AOHHON  HAJCKHOCTH COOPYXEHHS  CIEeIyeT
o0ecrieunBaTh IMyTeM COYETAHUS PACUYCTHO-KOHCTPYKTHBHBIX MEPONPUATHN C
HaTYpHbIMH  HUCHBITAaHUSAMU  aHKepoB.  (OOecneyeHHe  SKCILTyaTallMOHHON
HAJIG)KHOCTU  COOpPY>KEHHMSI TOJBKO 3a CYET PACYETHO-KOHCTPYKTHMBHBIX
MEPOIPUITHIA JOMYCKAETCsl B MCKIIOUUTENbHBIX CIy4yasx JUIsi BPEMEHHBIX
COOpPYKCHHMI B TPYAHOJOCTYIHBIX MECTaX, €CIM MX pa3pylIeHHE HE CBI3aHO C
PUCKOM JJI JKW3HM JIIOJCH WM TPUYUHEHHUS COIHMAIBHO-DKOHOMUYECKOTO
yuiepoa.

6.3.5.15 PacdeTs! 001Ie# yCTOWYUBOCTH BBIMOJTHSIIOT B 3aBUCHMOCTH OT THUTIA
U KOHCTPYKIIMU aHKEPHOTO COOPY>KEHHsI COTJIACHO YKa3aHMSIM COOTBETCTBYIOLIMX
IYHKTOB HACTOSILEro paszzena. B pe3ynbraTe pacyeToB ONpeesstoTCsi OCHOBHbIE
rabapuThl COOPYKEHHUsS, a TaK)Ke pacueTHas Harpy3ka Ha aHKep, €ro JUIMHa U
pacnosoxeHue KOPHEBOM YacTH.

6.3.5.16 JlehopmanonHbie pacyeThl CHUCTEMBI «COOPY>KEHHE — TPYHTOBBIH
MAacCHMB — AaHKEpHOE KpEIUICHHE» BBITIONHAIOT B IENAX OMpEAeNIeHUs BCeX
pacueTHBIX YCHINHN, NEHCTBYIOMINX HA JIEMEHTHI COOPYKEHHS U aHKepa C y4EeTOM
UX JKECTKOCTH M MOAATIMBOCTH MPHU B3aMMOJICHCTBUM C TPYHTOBBIM MAacCHBOM.
[Tpu pacueTax aHATUTUYECKUMH WM YHCIEHHBIMU METOJaMH (C UCIIOJIb30BAHUEM
KOHTaKTHBIX WJIM KOHTHUHYaJBHBIX YIPYTOIUIACTUYECKUX MOJIENeH TpyHTa)
KECTKOCTh M HeCcyIllas CHOCOOHOCTh aHKEPHOI'O KpPEITJICHUS Ha BbIIEPTUBAHHE
MOJKET OBITH OIpe/ieJieHa pacyeToM, a TakKe 10 MaTepualiaM UCIBITaHUS aHKEPOB
B AHAJOTMYHBIX TPYHTOBBIX YCIOBUAX C OOS3aTENbHOW MOCIEnyIOLEeH
KOPPEKTUPOBKOM MO pe3yibTaTaM MPOOHBIX HCIBITAHUNA Ha CTPOUTEIILHOMN
TUTOMIAJIKE.

6.3.5.17 [Ins pacuera Hecymiel CIOCOOHOCTH M MPOYHOCTH aHKEpa YCIOBUE
(5.1) CIT 116.13330.2012 npuHuMaeT BU/I:
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Yo pclap
Yaa  Yn (6.2)
rae F, R, yn — To xe, gto B yciouu (5.1) CIT 116.13330.2012;
Yo — Ko3(huLMeHT ycloBUN pabOThl, YUCICHHO PABHBIM \y B YCIOBHUH
(5.1) CIT 116.13330.2012;
Yda — KOO(PQPUIMCHT YCIOBHIA pabOTHI, YUYUTHIBAIOIINN CTENEHh TOYHOCTU
OTIpE/ICTICHUS] AHKEPHOTO YCUJIHS; MPUHUMAET 3HAUCHUS:
Yda = 0,85 — 15t MOCTOSTHHBIX aHKEPOB,
Yda = 0,95 — 11 BpeMEHHBIX aHKEPOB,$
Yd — KO03(pUIMEHT ycIoBUM pabOThl aHKEpa B TPYHTOBOM MAacCHBE,
YUUTHIBAIOMINA CTEMEHbh TOYHOCTH OMNPECICHUS €ro Hecylen
CIIOCOOHOCTH:
va = 0,75 u yg = 0,85 — 1711 MOCTOSIHHBIX aHKEPOB TP OIpEICICHUN
HECyIIel CIMOCOOHOCTH pacdyeToM M IO pe3ysibTaTaM HCIbITaHUN
COOTBETCTBEHHO,
Ya = 0,85 1 yg = 0,95 — 17191 BpeMEHHBIX aHKEPOB IIPH OINPEACIICHUN
HECYIIeH CTOCOOHOCTU PACUETOM U MPU UCTIHITAHUSX,
va = 0,85 1 yq = 0,95 — w1 pacuera NMPOYHOCTH TOCTOSHHBIX H
BPEMEHHBIX aHKEPOB COOTBETCTBEHHO.

6.3.5.18 Ykazanuss 10 pacyeTy HECymed CIOCOOHOCTHM aHKepa Ha
BblIepruBaHue (1o rpyHTy) npuseaeHsl B [14], [17], [18]. Mcnons3oBanue MeToa,
NpeCTaBICHHOTO B [14], mpeanoyYTHTENbHO.

6.3.5.19 Pacyer mnpo4yHOCTH aHKEPHOTO KpEIUIEHUS B 3aBUCUMOCTH OT
MaTepuaja aHKEPHOU TSIy MPOBOAT B cooTBeTcTBHH ¢ yKazanusmu CIT 16.13330,
CIT28.13330, 'OCT 5781, 'OCT 2688.

6.3.5.20 IIpu pa3paboTke ¥ BHIMOIHEHUH PAbOT MO YCTPONCTBY T'PYHTOBBIX
aHKEPOB JOJDKHBI OBITh TIPOBEICHHI KOMIUICKCHBIC HCIBITAHUS aHKEPOB,
BKJIFOYAOIINE MTPOOHBIE, KOHTPOJbHBIE U MPUEMOYHbIC UCTIBITaHUs. TpeOoBaHUs K
OTIPEJICIICHUIO COCTaBa M METOJMKHU MCTIBITAHUN B MpOrpaMMe pabOT MPHUBEICHBI B
[14].

Kpowme Toro, nist coopy>keHHiA MOBBITIIEHHOW OTBETCTBEHHOCTHU JIOJKHBI OBITh
IPETyCMOTPEHBI MEPOIIPHUATHS IO OCYIIECTBICHHIO PETYISIPHOTO KOHTPOJISA 3a
nedopMarsaMy  POTHBOOIIOI3HEBOTO COOPYKEHUS W TPYHTOBBIMH aHKEPAMH.
TpeOoBanust k paspaborke Takux meponpustuii npuBenaeHsl B CII 58.13330,
CIT 22.13330, CIT 23.13330, [14].

6.3.5.21 Pazpymaronyto cuily, KOTOpas WCHOJb3YeTCS TMpU pa3pabOTKe
MPOEKTHOM M paboyeil TOKyMEHTaluu, CaeAyeT MPUHUMATh TaKoi, 4TOObl OHA HE
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npeBblaia Mpeaeja MPOYHOCTH aHKepa Ha pa3pblB B KOHIIE BBIOPAHHOTO
PacUeTHOTO CPOKa CITY>KOBI C yUETOM MPHUITYCKa Ha KOPPO3HUIO.

6.3.5.22 [Ipu pacuere pabouero ycuius B aHKepe JO/DKHA OBITh MPUHSATA
MEHBIIIasl U3 XapaKTePUCTHUK:

a) Mpees TeKY4YECTH MPHU PaCTKECHHH,

0) mpenenbHO AomycTUMas AedopMarus Ipy pacTsHKEHUH.

6.3.5.23 Ilpu U3roTOBIECHUN aHKEPOB B KAUECTBE aJIbTEPHATUBBI [IEMEHTHOMY
pacTBOpy MAOIYCKAeTCsl MPUMEHSTh MOJIMMEPHl W TOJMMEpPHBIE PacTBOPHI IpU
YCIIOBUH, YTO WX MPUTOAHOCTh K MPUMEHEHHWIO MOJATBEP)KIEHA TOKYMEHTOM IIO
OILIEHKE COOTBETCTBHs. [l MPOBEpKH KauecTBa CMECH, BPEMEHU CXBATHIBAHUS U
XapaKTePUCTHK JIOJDKHBI  OBITh  TPOBEACHBI  J1A0OpAaTOPHBIE U  IOJICBBIC
UCCIICTOBAHMSI.

6.3.5.24 [IpumMeHeHne  HEW3BIEKAEMBIX  OOCAamHBIX  TPyO  clemyeT
OTPaHUYMBATh B CBAMHO-aHKEPHBIX COOpYX)eHUsX. [IpuMeHeHne Hem3BIeKaeMbIX
oOcamHbIX TpyO Kak MCKIIOYCHHE JOMyCKAaeTcs C COTrJacHsl 3acTPOUIINKA
(TEeXHUYECKOTO 3aKa3uMKa) B CJIOXKHBIX TCOJOTMYCCKHX YCIOBHSX TOJIBKO JIO
OTMETKHM Bepxa 3aJelku cBau. B ciydyae ecinu mnpumeHsieTcs Heu3BIeKaeMmas
oOcafHass TpyOa BTOPUYHOTO HCIOJIb30BAaHHUS, HE JOIYCKAETCS YUYHUTHIBATh €€
U3THOHYIO JKECTKOCTh B pacueTe. B ciydae ecnu HeusBiekaemas TpyOa HOBas U
pacueTHBIN CPOK CITY>KOBI €€ aHTHKOPPO3HMOHHOTO TMOKPBITHS COBMANAET CO CPOKOM
CITy>KOBbI COOpY>KEHUSs, TOMyCKaeTcs repenada Harpy3Ku OT aHKepa uepes Hee.

6.3.5.25 PaccTosinue oT moomBhl (hyHIaMEHTa WM Kpas MOJ3eMHOMN YacTu
COOpPYKEHUsI 10 OMMKalIIed TOYKM KOPHsS TPYHTOBOTO aHKepa JOJKHO OBITh HE
MeHee 3 M (pucyHok 6.8, @), a OT TOBEPXHOCTHU TIJIAHUPOBKU WJIM €CTECTBEHHOTO
CKJIOHA — He MeHblIe 4 M (pucyHOK 6.8, 6).

Pucynok 6.8 — MuHHMAJ/IbHOE PACCTOSIHUE 10 KOPHSI aHKepa
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6.3.5.26 PaccTostHue OT 3THX K€ OOBEKTOB JI0 IIEHTpPa KOpPHS TPYHTOBOTO
aHKepa JOJIKHO ObITh He MeHee 4,5 M (pucyHoK 6.9).

6.3.5.27 3agenka aHkepa (KOpEHb) JOJDKHA pacrojiaraThCsi 3a IpeleaaMu
pacyeTHOW 30HBI OOPYIIICHUS, BBHIIIOpA WM TOBEPXHOCTH TpyHTa. PaccrosiHue or
10001 pacdeTHON MOBEPXHOCTH OOPYIIECHHUS O KOPHS aHKepa JOHKHO OBITh HE
menee 1,5 M umm 0,2H, rne H — Haubosiblas BeICOTA YASPKUBAEMOTO0 MAacCUBa 3a
MEPUOJT CTPOUTEIHCTBA M OKCIUTyaTallMM COOPYKEHHS C YYETOM YCTPOMCTBA
BPEMEHHBIX TpaHIIEH WIM MPOTHO3HOTO TMOAMBbIBA HHUKHEro penbeda (cM.
pucyHok 6.9).

6.3.5.28 PaccTosiHue Mexay KOpHSIMHU MapajljieIbHbIX aHKEPOB B IUIAHE
JOJDKHO OBITH HE MEHEE TPEX AMAMETPOB KOPHS aHKepa, HO He MeHee 1,2 M.

6.3.5.29 Ectu Ha KpHWBOJWHEWHBIX YYacTKaX COOPY)XKCHHH HE yaaeTcs
00eCIeunTh PacCTOSIHUE S MEXIy aHKepaMu OfHoro sipyca Oomee 1,2 M, TO
HEOOXOJIMMO MEHSTh YIJbl HAKJIOHA aHKEpPOB Ad Tak, 4TOOBI COOJIOAAIOCH
MUHUMAJIBHOE PACCTOSIHUE MEXKIY KOPHSMH C YYE€TOM TEXHOJOTUYECKON
HOTPEIIHOCTH Ha YCTPOMCTBO CKBKUHBI B IAHHBIX TPpyHTax (prcyHoK 6.10).

6.3.5.30 3ampemieno pacrnosaraTh KOpeHb aHKepa Ha TPaHUIIEC MECUAHBIX U
TIMHUCTBIX MH)KEHEPHO-Teosiornueckux 3eMenToB (M) (pucyHok 6.11).

x=1,5wmwum 0,2H

Pucynok 6.9 — MuHUMAJIbHOE 3arJ1y0JieHue KOPHS aHKepa
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Pucynok 6.10 — PacnoJioskeHne aHKepOB HA KPUBOJIUHENHBIX YYACTKAX COOPY KEHHUS

a 0

a — HEZIOMYCTUMOE PACTIONIOKEHHE aHKepa; 6 — JOMYCTUMOE PACTIONIOKCHHUE

Pucynok 6.11 — PacnoJioskeHue aHkepoB Ha rpanune UI'D

6.3.5.31 JIns moBeimieHUsT 3G (HEKTUBHOCTH TPOTHUBOOIOJI3HEBBIE AHKEPHBIC
COOPYKEHHSI CTIEAYET, KaK MPaBHIIO, COUYETATh C CHCTEMAaTHYECKUM JIPEHAKOM.

6.3.5.32 CoopykeHUE JIOKHO TMEpPeKphIBaTh IO BO3MOXXHOCTH  BECh
OTIOJI3HEBOM WJIM OTIOJI3HEOMACHBIN Yy4acTOK €AMHOM (CIJIOIIHON) KOHCTPYKIIUEH U
3aKpEIUISTHCS B YCTOMUMBBIX TPYHTAX 32 €ro MpejesiaMu.

[Tpy HEOOXOIMMOCTH JOMYCKaeTCs AENUTh COOPYXKEHHE HAa CEKIHMH WIIH
OPUMEHATh B TNpEJeNax OIOJI3HEBOro (OIMOJI3HEONACHOT0) Yy4YacTKa OTIEIbHO
crosiimue  coopyxkenus. Ilpm  stom  crmemyer  yuumthiBath 3 dexT
MIPOCTPAHCTBEHHOTO BO3ACUCTBHS OIOJBHS C YYE€TOM Pa3IWYHOU IKECTKOCTU
OTJENBHBIX CEKIM. AHKEPhI COCETHIX CEKIIM HE TOJDKHBI MMPOXOIUTH OJIMKE 3 M
K pPacueTHOW MOBEPXHOCTH CMEMICHUS COCETHUX OTACTHHO CTOSIINUX CEKITHI.
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6.3.5.33 Korctpyknus  neopMaIiMoHHBIX ~ IIBOB  JOJDKHA  MCKIIOYATh
MOTEPEYHbIE CMEIICHHUS] CMEXHBIX CEKIHUA OTHOCHTEIIbHO MPOJOJIbHOM OCH
COOPYKCHUHU.

6.3.5.34 Cnenyet uzberaTh pacrnojokeHus 1e(popMalmoOHHBIX IIBOB B MECTAX
MaKCHUMAaJbHBIX OMOJ3HEBbIX HArpy30K (HAmpuUMeEp, B CEpeluHEe OMOJ3HEBOIO
y4acTka).

6.3.5.35 B 00:1M110BOYHBIX NaHENsX ¢ OOJbIION MOBEPXHOCTHIO HarpeBa B
pailoHax CO 3HAYUTENBPHOM aMIUTUTYIOW TEMIEPAaTypHbIX KojeOaHui ciexyer
npeaycMaTpuBaTh TeMIlepaTypHO-I1e(POpMallUOHHBIE IIBBI. Yacroty
pacnoJIOKEHUsT TeMIepaTypHO-AehOpPMAIIMOHHBIX IIBOB CIIEyeT Ha3HauyaThb IIO
pesyibTaTaM  pacyeTa  TEMIIEpaTypHbIX  JepopMaluil  yJIep KUBAIOIIETO
COOpPY’KCHHSI UJTM Ha3HAYaTh U3 KOHCTPYKTHBHBIX COOOpaKeHUU MO TPeOOBaHUSM
COOTBETCTBYIOIINX CBOJIOB MPABHUII.

6.3.5.36 IIpu HAMIMUMK pacyeTHOTO 0OOCHOBAHUS JOITYCKAETCS MCIOJIB30BATh
OOJIMIIOBOYHYIO TIAaHENb B KAUYECTBE pacIpeIeTUTeIbHON OalKi aHKEPOB.

6.3.5.37 KpoMe BbllIenepeuncaeHHBIX HUCIBITAaHUN TPOEKTHOW U paboueit
JOKYMEHTAIMEeN MOTYT MpeayCcMaTpUBaThCs IPYrue BUbl UCIIBITAHUN (CTEHIOBBIE
U T. J1.), OOyCIIOBIEHHbIE OCOOCHHOCTSIMU KOHCTPYKIMHU 3JIEMEHTOB aHKEPOB WU
TEXHOJOTHEH UX YCTPONCTBA B TaHHBIX HH)KEHEPHO-TEOJIOTHIECKIX YCIOBHSIX.

6.3.5.38 cnpiTaHust aHKEpOB CIEAYyeT MPOBOIUTH HE pPaHEE JOCTHXKCHUS
LIEMEHTHBIM KamMHeM cTBoJ1a 70 % pacueTHON MPOYHOCTH.

6.3.5.39 IIpuMeHsieMble KOHCTPYKTHBHBIE MEPOTPHUSATHS JTOJDKHBI CHUXKAThH
YyBCTBUTEIBHOCTh COOPYKEHUSI K celcMUYecKuM Harpy3kam. [lius 3toro
JIOTTyCKaeTCs:

- YBEJIMYUBATh TIYyOMHY 3aJ€JIKU CBall WM 3ariyOJieHue YJep>KUBaIOILEro
COOPYKEHHS,;

- YBEJIMYUBATH JIIMHY CBOOOHOW YacTH TATH aHKEPa;

- TOTIOJTHUTEIBHO 3arTyOJIsiTh KOPEHb aHKepa.

6.3.5.40Ilpy  TpOEKTUpPOBAaHMHM  TPYHTOBBIX  AHKEPOB  JIOMyCKaeTCs
pykoBojicTBoBaThCs Takxke ykazanusmu CII 248.1325800.2016 (pazmen 12).

7 IIpoTB0OOBAJIbLHbIE COOPYKEHUS U MEPONPUATHS

7.1 OcHOBHBIE N0JIOKECHUS

7.1.1 TpeboBanusi K MPOEKTUPOBAHUIO MPOTUBOOOBAIBHBIX COOPYXKEHUN Ha
OCHOBE HccleoBaHUN naedopManuy CKJIOHAa MO MEXaHU3My CMEUIeHUS,
MaclITaOHOCTH MPOSIBICHUN, LUKIMYHOCTH W TMPUYUH PaA3BUTHS OOBaJIbHBIX
IIPOLIECCOB B KOHKPETHBIX HH)KEHEPHO-T€OJIOTMYECKUX YCIOBUAX C YYETOM
IPOrHO3a WX H3MEHEHHS B NEPUOJ CTPOUTENBCTBA M HIKCIUTyaTallud OOBEKTa
npuBeeHbI B [15].
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7.1.2 Ucnionp30BaHUE CPEACTB MPOTUBOOOBAILHOMN 3alTUThI SKOHOMUYECKU U
TEXHUYECKH I1eJIeCo00pa3Ho Mpu 00beMax OOBAIBHBIX MPOIIECCOB IO HECKOIBKHUX
THICSY KyOMYecKuX MeTpoB. Ha ydacTkax KpyIHBIX OOBaJIbHBIX IPOSIBICHUM B
o0beMax, TMPEBBIMAIIMMNX JAECATKH ThICSY KyOMYECKHX METPOB, IIEIECO00pa3HO
OCYIIECTBIISATH BEBIHOC OOBEKTOB M3 30HBI BEPOSATHOTO BO3/ICHCTBUSI.

7.1.3 B 3aBUCMMOCTH OT KOHKPETHBIX VYCIOBHM OOBEKTa IOMyCKAETCS
IPUMEHATh CPEJICTBA AKTUBHOW WJIM MACCUBHON MPOTHBOOOBAJIBHOM 3aILUTHI, a
TaK)K€ UX KOMOUHAITHH.

7.1.4 CoopyxeHUsI U MEPONPUATUS AKTUBHOM 3aIUTHI MCIOJIB3YIOTCS IS
MpEeA0TBPAICHUS PA3BUTHS 00OBaJIbHBIX IIPOIIECCOB:

- IPU HEJIOCTATOYHOM 0O0IIel YCTOMYMBOCTH CKIIOHA;

- IpU HEOOXOJUMOCTH CTAOWIM3alMK HEYCTOWYMBBIX KPYMHBIX CKaJbHBIX
OJIOKOB;

- JUISl 3aKpeTUieHUsT pa3aApo0JEeHHBIX U OCIA0JICHHBIX 30H CKAJIbHBIX CKJIOHOB,
Ha KOTOPBIX BO3MOXHO (DOPMHUPOBAHUE MACCOBOIO OOPYIICHMS CKaJIbHBIX
00JIOMKOB;

- JUIA TIPEIOTBPAIICHHUS MPOLIECCOB 3PO3UN (BHIBETPUBAHUSA U Pa3pyILICHHS)
Ha CKJIOHE.

7.1.5 CpencrtBa mNacCMBHOW NPOTMBOOOBAIBHOW 3alMTHI MPUMEHSIOT B
Cly4yasix, €CJIM TPUMEHEHHE CpEJCTB AaKTHUBHOW MPOTUBOOOBAIBLHON 3all[UTHI
HEBO3MOXHO, SdKOHOMUYECKH Heleaeco00pa3HO WM HE UCKITFOYAET C JOCTAaTOUHOU
HAJIC)KHOCThIO BO3MOXKHOCTh pa3BUTUsSI OOBaJbHBIX TporeccoB. K cpeactBam
MaCCUBHON TPOTHUBOOOBAIBHOM 3alIUTHI OTHOCAT COOPYXKCHHS M MEPONPUSITHS,
KOTOpBIE TIO3BOJISIOT TPEAOTBPATUTh WM CHHU3UTH 10 TpeOyeMOro ypOBHS
BO3JICHCTBHE OOBAIBHBIX MPOIIECCOB Ha 3aIUIaeMbIii 00BEKT 3a CUET pean3aliu
KOMIUIEKCA PELICHHH II0 IepexBaTy, OCTaHOBKE M (MJIH) OPraHH30BaHHOMY
MPOMYCKY MPOJYKTOB OOBAJIBHBIX MTPOIIECCOB.

7.1.6 B 3aBECHMOCTH OT TIPHWHIIUIA JCHCTBUS B KA4€CTBE CPEJICTB aKTUBHOMN
MPOTUBOOOBATIBLHON 3alIUTHI TPUMEHSIIOT:

- I3MEHEHUE penbed)a CKIOHOB;

- MacCUBHbIE (TPaBUTALIMOHHBIC) YAEPKUBAIOIINE COOPYKEHNUS,

- AHKEPHBIE yAEP>KUBAIOIINE COOPYKECHUS;

- 3alIUTHBIC TOKPBITUS U 3aKPEIJICHUE TPYHTOB;

- arpoJeCOMEITMOPATUBHBIC MEPOTIPUATHSI.

7.1.7 Kpome TOro, B KOMIUIEKCE C OCHOBHBIMU METOJAMHU aKTHBHOM
MPOTUBOOOBATILHOM 3aIUThl PEKOMEHYETCS MpeaycMaTpUBaTh JAOMOJHUTEIbHbBIC
MEPOTPUATHS, TAKUE KaK:

- pEryJIMpOBaHUE CTOKA MOBEPXHOCTHHIX BOJ C MPUMEHEHUEM BEPTHKAJIbHOU
MJIAHUPOBKHU TEPPUTOPUU U YCTPOUCTBOM CUCTEMBI IOBEPXHOCTHOI'O BOJIOOTBOA;
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- pEryJaupOBaHUE TEIJIOBBIX MPOLECCOB C MPUMEHEHUEM TEIUIO3aIUTHBIX
YCTPOWCTB U TTOKPBITUM;

- yCTAHOBJICHUE  OXpPaHHBIX 30H (W11  COXpPaHEHHUS  ECTECTBEHHOI'O
PacTUTENBHOTO NOKPOBA) U JIp.

7.1.8 CpenctBa maccMBHOM MPOTUBOOOBAIBHON 3aIIMTHI B 3aBHCHMOCTH OT
OpPUHIMOA JEWCTBUS M KOHCTPYKTHMBHBIX pEUIEHUI MOAPA3IEISIIOTCS Ha
yJaBIUBaloNue (1 TUIOMIAJHBIX U JIMHEHHBIX OOBEKTOB) U MpOIyCKatolue (s
JIMHENHBIX 00BEKTOB) COOPYKEHUS.

7.1.9 YapnuBarolume COOPYKEHUS BBIIOJHAIOT B IENAX 3aJeprKaHMs
IPOAYKTOB OTBaJIa U UCKIIFOUEHUS] BO3MOKHOCTH UX IONAJIaHUs Ha 3alllillacMbli
00beKT. K OCHOBHBIM THIIaM YJIaBJIMBAIOIIUX COOPYKEHUN OTHOCSTCS:

- MacCCHBHBIE (rpaBUTAaLlMOHHBIE) YIJIABIUBAIOIINE COOpYXKEHUS
(ynaBiauBarIIUe TMOJKHA, TPAHUIEH, Bajbl, YJIABIMBAIOIIME W OrPAJUTEIbHBIC
CTEHBI);

- rTMOKHE YJIaBIIMBAIOIIME COOpYyX eHUusi (rubkue Oapbepbl, TUOPHUIHbBIE
Oapbepbl U MaCCUBHBIE IOKPOBHBIE CETKH ).

7.1.10 Ilpomyckaroiue COOpyKEHUsI MpeIHa3HAYEHbl ISl OPraHUu30BaHHOTO
IpoIycka MPOJYKTOB OOBaJbHBIX IIpoleccoB. B 3aBucuMocTH OT cnocola
MPOITYCKa pa3InyaroTCA:

- raniepen (MPOITyCK HaJ 3alUIIaeMbIM 00BEKTOM);

- 3cTaKabl (TIPOITYCK MO/ 3AIUIIAEMbIM 00BEKTOM).

7.1.11 B uensax npeaynpexaeHusi 0OBaJIbHBIX MPOLECCOB HA TOPHBIX CKIOHAX
JOJDKHBI  OBITh MPEAYCMOTPEHBI TNPOPUIAKTUYECKUE MEPONPUATUS, KOTOpHIE
BKJIFOYAIOT COBPEMEHHYIO OYMCTKY CKJIOHA, YAAJICHHE HAKONMBIIUXCS MPOIYKTOB
OOpyIICHHs] B YJIAaBIMBAIOIIMX COOPYKEHHSX, OOpYIIEHUE KPYMHBIX CKaJIbHBIX
MacCCHBOB, YIPOXKAIOIIUX 0OBaaMu (CM. Takxke 8.2).

7.1.12 Ha ywacTkax pa3BUTHA OOBAIBHBIX TPOIECCOB OKHBI OBITH
IPEAYCMOTPEHbBl MEPONPUITHS MO TE€OTEXHHUYECKOMY MOHUTOPHUHTY B IEJSIX
oOecrieueHus: 6€30MacCHOCTH 3AIMIIAEMBIX COOPYKEHUNU U TEPPUTOPUI, KOHTPOJIS
COCTOSIHUSI COOPYXEHHH, CKJIOHOB, 00BaJIOOMACHBIX YYaCTKOB, IPOTHO3a Pa3BUTHUS
OIMMACHBIX I'€OJIOTMYECKHX MPOLECCOB U MX CBOEBPEMEHHOTO NpeAylnpexacHus. B
3aBUCUMOCTH OT KOHKPETHBIX T'€OTEXHUYECKHUX YCJIOBUN YYacTKa, HPUHATHIX
METOJIOB MPOTUBOOOBAIBHON 3alllUThl, YPOBHS OTBETCTBEHHOCTU COOPY>KEHUH
ONPENENSIOTCA BHUJIbI, COCTaB, CPOKA U OOBEMBbI F€OTEXHUYECKOIO MOHUTOPUHIA
(cm. 8.1).

7.2 MeToabl AKTUBHOM MPOTUBOOOBAJILHO 3aIIIUTHI

7.2.1 ®opmupoBaHUE YCTOWYMBOTO MPOGUIS CKJIOHA OCYIIECTBIISIETCS
PEUMYILECTBEHHO MPU MOJTYCKAIbHBIX, CKAIBHBIX Pa3pyLIEHHBIX M JUCHEPCHBIX
nopojax, CJIararolIMX MPUPOJIHBINA CKIIOH, 32 CUET €ro YIOJAKUBAHUS CPE3KOM,
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pacUYMCTKOM OT TPOAYKTOB OOpYIICHUS, yJaJCHUEM HABUCAIOMIUX U
HEYCTOWYUBBIX CKAIBHBIX TJIbIO U 0OJIOMKOB U T. .

7.2.2 JIna ckioHOB BbICOTOM 10 12-15M, Kak mpaBWiio, IMPOBOASAT HX
BBITIOJIAKUBAHUE:

- B Clly4ae CJOXKEHHS TPyHTaMH, JAlOIMMH B MPOIECCE BBIBETPUBAHUS
MEJKAe OOJOMKHM (HampuMep, CIaHIaMH, MEpPrejisiMH  apriiuTaMyd W Jp.),
NpUJAHUEM KPYTU3HBI CKJIOHA JI0 YIJia, MEHBIIETrO yrja €CTECTBEHHOTO0 OTKOCa
CJIararouux TPyHTOB;

- IPU COBMAJICHUM OCHOBHOM SIPKO BBIPAKEHHON CHCTEMBbI MOBEPXHOCTEH
ocnabyieHust (TPEHIMH, CIOMCTOCTH) C TOBEPXHOCTHIO MPUPOJHOIO CKIIOHA
JOMYCKAeTCs CO3JaHNe KaK MOCTOSTHHOTO, TaK U JIOMAHOTO POo(uIIs 0TKOCA.

7.231lpu BBICOTE mpUPOAHOTO CKJIoHA Oonee 12-15m Hapsagy c
BBITIOJIQKMBAHUEM JOJIKHO OCYILECTBIISITECSA €70 TEPPACUPOBAHUE.

Pa3Mepsl Teppac U pacCTOSAHHUSI MEXIYy HUMH MO BBICOTE OOYCIOBIMBAIOTCS
criocoOOM TPOM3BOJICTBA 3EMJISIHBIX Pa0OT U YCIOBUSIMH MEXaHU3UPOBAHHOM
OYUCTKH CKJIOHOB OT HEYCTOWYUBBIX OOJIOMKOB TOpPHBIX MOpPOJA B IpoIllecce
AKCIUTyaTau. BricOTy yCTYyNnoB cieayeT mpuHUMAaTh HE MeHee 7—8 M, a IUPUHY
noJiok — He wMeHee 5-8 M. KpyTusHa OTKOCOB YCTYHmOB Teppac JOJDKHA
onpenenaThcs: pacueToM. BomooTBo ¢ Mook (Teppac) clieyeT npeaycMaTpuBaTh
3a CYeT MPUIAHUS KM TPOJOJIBHOTO U TOMEPEYHOrO YKIOHOB, a TaKke
MPOKJIAKON KaHAB U JIOTKOB.

BrinonaxuBaHue CKJIOHA MOXET OBbITh MPUMEHEHO KaK CaMOCTOSTEIIbHOE
MEpOTIPUATHE TIOBBIIICHUS YCTOWYMBOCTH, TaK U B COUYETAHUU C JPYTUMHU
METOJIJaMHi aKTUBHOM MPOTHBOOOBAILHOM 3aIUTHI.

7.2.4 TIpoexTupoBaHUE YCTOMYMBOIO OYEPTaHHUS CKJIOHA TPOBOAST Ha
OCHOBAaHHMHM pPAacueTOB OOIIE W MECTHOW YCTOMYMBOCTH B COOTBETCTBUU C
yKa3aHUsAMH paszena 6.

7.2.5 YCTOMYMBOCTh CKaJIBHBIX CKIIOHOB, B OTJIMYHE OT JAUCIIEPCHBIX TPYHTOB,
o0ycCJIOBJI€Ha OCOOEHHOCTSMH CTPOEHHUSI CKaJbHBIX MAaCCHUBOB, SBISIOIIUXCS
CTPYKTYpPHO-aHH30TPOIHBIMHU (HEOAHOPOAHBIMU) cpeaaMu. PacueT ycTOMYMBOCTH
B OTOM CJy4yae JODKCH YYHUTHIBAaTh UX OYEPTAHHME, XapaKTep U PaCIIOIOKEHUE
(HampaBJicHHE) MOBEPXHOCTEH OCIIa0JIeHus! (TPEIIMHOBATOCTD, CJIOUCTOCTh U T. 1.)
M0 OTHONIICHUIO K TMPOEKTUPYeMOMY MpOGUII0, TPOYHOCTHBIC TMapamMeTphl
IPYHTOB, BO3MOKHOCTh MX Jerpajallid BO BPEMEHM BCJICJICTBHUE BBIBETPUBAHUSI,
BHEIIIHUE HArpy3Ku, THAPOTEOJOTHYecKrue YCIOoBHsS (OOBOAHEHHOCTHh MOPOJ) H,
IpU HEOOXOUMOCTH, CEUCMUYECKHE BO3ICHCTBUSI.

7.2.6 YkazaHusd M PEKOMCHJAIIMU 110 BBIITOJIHESHUIO PacyeToB OOIICH u
MECTHO# yCTOHYHMBOCTH B 3THX Caydasx u3nokensl B [11], [12], [16].
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7.2.7 YiepXUBaloliie  COOPYXKEHUS  MNPUMEHSIOT  JJi1  TOBBIIICHHUS
YCTOMYMBOCTU CKJIOHOB, MPEJOTBpAIllEHUs OOBaJIOB, BBIBAJIOB, OOpYLICHUS
KApHU30B, yJepKaHUsl 3aCTEHHOW MPU3MbI TPYHTOB, OTIECIBHBIX HEYCTONYMBBIX
MaCCHBOB, KPYITHBIX CKAJIbHBIX OJIOKOB H T. 1.

7.2.8 B 3aBHCHUMOCTH OT KOHKPETHBIX YCIOBHUH M TOCTaBJICHHOW 3aJauH
MPOEKTUPYIOT CIEAYIOIINE OCHOBHBIC BUIBI YACPKUBAIOIIUX MPOTHBOOOBAIBHBIX
coopyxeHuit (pucyHok 7.1):

- IOJACPKUBAIOIINE CTEHBI — JIJIsl YKPEIIEHHUS HABUCAIOIIUX KapHHU30B;

- IOJIIOPHBIE CTEHBI — JUIsl yJEpKaHUs MacCMBa TOPHOW TMOPOJBI OT
CMEIICHUS] B TOPU30HTAJIHLHOM HAaIlPaBJICHUW WM BbIBaja; MPU OOJIBIION BBICOTE
YAEPKUBAEMOTO CKJIOHA NPUMEHSIOT CTEHbI, 3aKPEIUICHHbIE B HIDKENEkKaIINX
YCTOMYMBBIX IOPOAAX;

- KOHTP(MOPCHI — ISl JTOKAIBHOTO YKPEIUJIEHUS] HEYCTOMYMBBIX MOHOJIUTHBIX
CKaJIbHBIX MAacCCHBOB, pPa3pyLIEHUE KOTOPBIX MOKET IPUBECTH K HAPYLICHUIO
YCTOMYMBOCTU CKaJbHOTO CKJIOHa B IeJoM. [Ipu HEOmHOpPOIHOM, HApPYIIEHHOM
3aJleraHuH CKaJIbHBIX TPYHTOB MPOCTPAHCTBO MEXKIY KOHTPhOpCAMH YCHUIMBACTCS
(3aKperuisieTcs1) MOAACP>KUBAIOIIUMHU U MOANOPHBIMU CTEHAMH, OOJUIIOBKOW WM
KEJIe300€TOHHBIMHU TOsiIcaMH (OTIOSACKaMH);

- OMOSICKM TPUMEHSIOT JUIsl YKPEIUIEHUS HEYCTOMYMBBIX HAKJIOHHBIX CIIOEB
TOPHBIX MOPOJ, KOrJa HCIOJIb30BAHUE TMOAINOPHBIX CTEH WIH KOHTPPOPCOB
HELEJIECO00pa3HO MO TEXHUKO-DKOHOMHYECKUM  cooOpaxkeHusM. Onosicku
BBITIOJIHAIOTCS. B BUAE CUCTEMbl TOPU3OHTAJIBHBIX 3JIEMEHTOB IO IIUPUHE U JITTMHE
YAEPKUBAEMOTO CKJIOHA KaCKaJOM UJIU B IIIAXMATHOM TOPSIJIKE;

- 00JIMIIOBOYHBIE CTEHBI M TJIOMOBI — IS 3aKpEIIeHUs pa3ApOOJICHHBIX U
ocnabJIEeHHBIX 30H CKaJbHBIX CKJIOHOB CPAaBHHUTEIHHO HEOOJBIION MOIIHOCTH U
3alIUATHI OT JAJbHEUIIIEH 3PO3UN TOPHBIX MMOPO/I;

- MACCUBHBIE yAEPKUBAIOIINE COOPY>KEHUS (moanopHbIe u
MOJJIEP>KUBAIOIIME CTEHbI, KOHTPPOPCHI) MOTYT OBITH BBINOJHEHBI U3 COOPHOTO
WJIM MOHOJIUTHOTO KeJie300eToHa, OyToOeTOHa, apMOTpYyHTa, TaOHOHOB.

7.2.9 OGAUIIOBOYHBIE CTEHBI, IUIOMOBI U TOACKH TPOCKTUPYIOTCS, Kak
npaBwiio, U3 OeToHa (MOHOJMTHOTO WM COOPHOTO), KaMEHHOW KIIAJKU Ha
pactBope uiu OytoberoHa. [Ipum sToM pexoMmeHIyeTcs MPUMEHSTH CIEIyIOIIne
OETOHBI ¥ PACTBOPHI:

- I KAMEHHON M OyTOOETOHHOM KJIaJKU — LEMEHTHBI pacTBOpP MapKu He
Hmxe M150;

- 111 0ETOHHBIX OJIOKOB U KOHTP(OPCOB — OETOH Kilacca He Hke B15;

- JIIs1 KOHCTPYKITUI U3 sKesie300eToHa — OE€TOH Kiacca He Hike B25.

7.2.10 Pa3mepsl 1 KOH(UTYpaHiO MOAACP>KABAIOIINX, TOIMOPHBIX CTEH U
KOHTP(OPCOB  yCTaHAaBIMBAIOT 1O  KOHCTPYKTUBHBIM  COOOPaKEHUSIM B
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3aBHCHUMOCTH OT MpOGuiIsi OTKOCAa BBIEMKH WUJIM CKJIOHA, a TaKXKe MO pe3ylibTaTaM
pacdera YCTOMYMBOCTH CKJIOHAa. B KOHCTpYKUMSX CclieqyeT NpeaycMaTpuBaTh
YCTPOMCTBO  BEPTUKAJIBHBIX JE(OPMALMOHHBIX IIBOB (32 HMCKJIOYEHHEM
KOHCTPYKLUH U3 apMOTPYHTa U TaOMOHOB).

7.2111lpu HaIUYUM BOJOHOCHBIX TOPH3OHTOB 3a 3aJHUMU TPaHAMU
NOJJIEP)KUBAIOIINX U MOANOPHBIX CTEH B LEJSX CHUKEHUS THUIPOCTATUYECKOIrO
JABJICHHS CIENYET IPEAYCMATPUBATh APEHAK.

a — MOJIIEPKUBAIOIIAsI CTeHA; 6 — MOIOPHAsI CTEHA; 6 — KOHTP(OPC; 2 — OMOSICKH; O — OOJIUIIOBOYHASI CTEHA; € —
miomoOa

Pucynok 7.1 — MoHOJIUTHBIE y1epPKUBAIOLINE COOPYKEHUS

7.2.12 AHKepHBIE yACPKUBAIOIINE COOPYXKEHUS (aHKEpBI) Hapsay C
UCITOJIb30BAaHUEM B JHUCIEPCHBIX TPYHTaX B KadeCTBE MPOTHBOOMOJI3HEBBIX
KOHCTpYKIuK (cMm. 6.3) menecooOpa3HO MPUMEHSTH A YKPEIUICHUS CKIIOHOB,
CIIOKEHHBIX CJIA00BBIBETPEIBIMU CKAIBHBIMA TIOPOJAAMH KPYITHOTJBIOOBON HIIH
CJIAHIIEBOU CTPYKTYpHI. [0 KOHCTPYKTUBHOMY MCTIOJHEHUIO W XapakTepy paboThI
aHKEPHI IETISATCS HA JBE TPYIIIIBL:

- aHKEPhl MEJIKOTO 3JI0KEHUS JUTMHOM 0 5 M, C HECYyIIel CITIOCOOHOCTBIO HE
o6onee 100 kH 3akpemnsaroTcsi B CKBOKHMHE BSOKYIIMM PAcTBOPOM  WJIH
MEXaHUYECKUM CIOCOO0M (OYypOMHBEKIIMOHHBIE, KJIMHOBHUIHBIC, PACIOpPHBIE H
HaOWBHBIC aHKEPHI) (pucyHku 7.2—7.5);

- aHKephI II1yO0KOro 3ajoxkeHus auHou 10 60 M, ¢ Hecymiel cnocoOHOCThIO
6onee 100 kH 3akpemstoTcss B CKBaXKHHE BSIKYIITUM PACTBOPOM.
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1 — oronoBOK; 2 — ONOpHAs IIUTA; 3 — yAepKUBaeMast KOHCTPYKIUS; 4 — CKBaXKHHA; 5 — IDTACTUKOBAs TPyOKa ISt
M30JILMU aHKePHOH TATH; 6 — aHKepHas TAra; 7 — IEMEHTHOE S1pOo; 8 — yNOpHBIH d5eMeHT; 9 — roppupoBaHHas
Tpy6a; 10 — menrparop; 11 — mepexoaHas TpyoOka; 12 — ymnorHutens; 13 — 3ammTHas KphIIIKa

Pucynok 7.2 — Cxema 0ypoMHBEKIHOHHOI0 aHKepa

1 — kuH; 2 — mpopesb; 3 — CTepIKeHb; 4 — y4acTOK ¢ pe3b00ii; 5 — XBOCTOBHK (1101 HACaAKy MPH YCTAaHOBKE); 6 —
omopHas maiiba; 7 — raika

Pucynok 7.3 — Cxema KJIMHOBH/IHOTO aHKepa
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1 — pacmiopHast MydTa U3 ABYX HOJIYTHIB3; 2 — IPOBOJIOYHOE KOJBIIO; 3 — CTEPIKEHB; 4 — ycTaHOBOYHAs TpyOa; 5 —
omopHas maiiba; 6 — raiika

Pucynok 7.4 — Cxema pacnopHoro aHkepa

\

[

1 — neMeHTHO-TIeCUaHbIi PacTBOpP; 2 — 3a0MBHOM METAIIIMYECKHUI CTEPKEHb

Pucynok 7.5 — Cxema HaOMBHOI0 aHKepa

51



CII 436.1325800.2018

7.2.13 AHKepbl MENKOTrO 3aJI0KEHUSI CIEAYyEeT BBINOJIHATH B BHUJIE CTEP>KHEH,
HITaHT, KPEeMH CTaJIbHOW KOHCTPYKLMU JJIsi 3aKPEIICHUS MOBEPXHOCTHOTO CIOS
TOJIIIMHON 110 3 M JJisi 3alIUThl OT Pa3yIUIOTHEHUS W OCBHINAHUs, a Takxke s
3aKpETUICHHUsI KPYITHOTIILIOOBBIX OTIEIBHOCTEH pasmepom a0 2—3 M. PaccrosiHue
MEXIy aHKepamMH Kpemu CIeAyeT OMNpeAeNsiTh W3 YCJIOBHUA OOecreueHus
YCTOHYMBOCTH OJIOKOB MEXKy aHKepaMH, HO He MeHee 1 M.

7.2.14 Aukepbl TIIyOOKOTO 3aJIOKCHHSI CIIEIyeT TPOCKTHUPOBAaTH W3 TPYO,
TOJICTOCTEHHBIX TPyO4YaThIX BHUHTOBBIX IITAHT, CTEPKHEBOM apMarypbl (OIHOTO
WJIM HECKOJBKHUX CTEP)KHEH) WIIM CTalbHBIX TPOCOB M KAHATOB, MPEIBAPUTEIHHO-
HampsOKEHHbIMM ~ (AaKTHUBHBIMHM) WJIM  0€3 IPeIBapUTENbHOTO  HANpPSHKCHUS
(TacCUBHBIMH).

7.2.15 Bpibop Tuma aHKEpOB TIYyOOKOTO 3aJI0KEHHUS CIIEAYeT MPOBOIUTH C
Y4ETOM CJEAYIOIUX UX OCOOCHHOCTEN:

- aHKepbl 0€3 MPEeABAPUTEIILHOIO HAIIPSKEHUSI B OCHOBHOM MpPEHA3HAYAIOTCS
JU1s pabOThI HAa Cpe3 U U3rHo;

- aHKEPBI C IPEIBAPUTEIbHBIM HANPSKEHUEM IPEIHA3HAYAIOTCS IS CIIy4Yaes,
Korjga mnpeoOjazaeT Harpy3ka, BBI3bIBAIOIIAass B OCHOBHOM pacTSATHMBAIOIINE
HaIpsHDKEHUS B HAIIPABJIICHUH aHKEpa.

7.2.16 TpeGoBanusi K MPOEKTUPOBAHUIO AHKEPOB TIIYOOKOTO 3aJI0KCHHUS
npuBeneHsl B [ 14]. [Ipu npoeKkTMpoBaHNUM aHKEPOB PACCUUTHIBAIOT:

- 00IIYI0 YCTOMYHUBOCTh COOPYKEHHUS;

- HECYILYIO CIIOCOOHOCTh aHKepa B LIEJIOM 110 TPYHTY U MaTepHaiy;

- IPOYHOCTH OTJEIBHBIX AJIEMEHTOB, BXOASAIIUNX B COCTAB aHKEPA.

7.2.17 YxpersieHHEe CKJIOHA aHKEpaMH B 3aBUCUMOCTH OT WHXEHEPHO-
re0JIOrMYECKUX YCIOBUM MOXKET OBITh KOHCTPYKTUBHO 0(OPMIICHO B BUJIE:

- OTAEJIbHBIX AaHKEPOB C OMOPHBIMU IAH0AMU U IITUTAMU;

- TPYIIIOBBIX AHKEPOB, OMEPTHIX Ha YMOpPHbIE OANKKU (Kene300€TOHHbIE WU
METaJUIMYECKHE U3 IPOKATHBIX Mpoduiei);

- COYETAHUEM AHKEPOB C IIOKPBITHEM YYAacTKOB CKJIOHAa MEXIy HUMU
METAIJINYECKOU CETKOM.

7.2.18 OtnenbHbIe AHKEPBI MIPUMEHSIOT B MOHOJIUTHBIX 51
CJIa0OTPEIIMHOBATHIX TPOYHBIX CKaJbHBIX TPyHTaxX. ['pyNMoOBBIMU aHKEpamH
CJIElyeT KPEMUTh CKJIOHBI B CKaJbHBIX I'PYHTaX, MEHEE MPOYHBIX U B OOJIbILIEH
CTENEHU pa30UTHIX TpEeUMHAMU. AHKEPhl B COUETAHUM C METAJUIMYECKOW CETKOMN
CJIeIyeT UCIO0JIb30BaTh MPU MEJIKOTJIBIOOBOU Pa3po0IE€HHOCTH CKaIbHBIX TPYHTOB
(Ha yyacTKax, IJie BO3MOKHBI BbIBAJIbI U OTCIOCHUSA).

7.2.19 Ankephl Ha YKpEIUIIeMOH TOBEPXHOCTH CKJIOHOB CIIEyET pacioJiaraTh
psigamMu WM B IIaXMaTHOM mnopsake. CXxemMy pacCTaHOBKM aHKEpPOB Ha
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YKPEIUIIEMOM CKaJIbHOM MAacCUBE U UX OPUEHTAIMIO 110 OTHOIICHUIO K BEPOSATHBIM
MOBEPXHOCTSIM OOpyIlIEHHs] MPUHUMAIOT TakKuM 00pa3oM, dYTOOBI CO3/aTh
HauOONBIIUN YKPENUTENIbHBIH 3(PGEeKT, a TakkKe ¢ y4eToM OOIIeH CXEeMbl
OpraHu3alliy U MPOU3BOJICTBA CTPOUTEIBHO-MOHTAXHBIX padboT. [1pu paccranoBke
aHKEpPOB CJIEAYeT YYHUTHIBaTh, YTO HAMOONBIIMK YKPEIUIAIOMUNA dPPeKT
JIOCTUTAETCS MPH YCTAHOBKE MX B HIDKHEH MOJOBHHE YKPEIUIIEMOTO CKaJbHOTO
MaccuBa.

7.2.20 Ilpu yKpemsieHuu CKIOHOB aHKEpaMH HEOOXOAMMO CTPEMHUTHCS K
TOMY, 4TOOBI UX OCH JIeKaJIU B TOW K€ BEPTUKAIBHOW IMIOCKOCTH, B KOTOPOH
JEHUCTBYET yCUIIUE, CABUTAIOIIEEe YKperuiieMblid MaccuB. OTKJIOHEHHE OCH aHKEPOB
OT 3TOW TUIOCKOCTU MOKET NMPHUBECTH K BO3HUKHOBEHHUIO YCWJIMH, CHUKAIOIIUX
3¢dexT ykpereHus (B YACTHOCTH, NpPH MNPUMEHEHUU MPEIBAPUTEIBHO-
HaIPSHKEHHBIX aHKEPOB).

7.2.21 Tlpu cIOMCTOM, CIAHIIEBATON CTPYKTYypE €CTECTBEHHOTO OCHOBAHUS, C
pPacnoJIOKEHUEM IUIACTOB TOPU3OHTAIBHO WM C MAJIECHUEM B CTOPOHY CKJIOHA
aHKepbl clIeAyeT pacrojaraTtb TaKUM 00pa3oM, YTOOBI Mepecekarh JBa IulacTa U
Oornee.

[Tpu BBIOOpE yria HakJIOHa aHKEPOB K PAaCUETHON MOBEPXHOCTH CMELLEHUS
3aKpemIIeMOro MacCBa HEOOXOIMMO YUUTHIBAThH CIEAYIOIIEE:

- Hecyllasi COCOOHOCTh aHKEPOB 3aBUCUT OT UX OPUEHTALMU OTHOCHUTEIBHO
MOBEPXHOCTHU CKOJIbKEHUS B BEPTUKAIBHOM MIIOCKOCTH;

- IIPY PACHOJIOKEHUH aHKEPOB HOPMAJIBHO K MOBEPXHOCTHU MPEAIO0JIaraeMoro
CKOJIbYKEHUS CTaOUIIM3UpYIollee AeMCTBUE JOCTUTACTCS JIMIIb 33 CUET CUJT TPEHUS,
IPONOPLUOHAIIBHBIX BEJIMYMHE HOPMAJIBHOTO JIaBJICHUS, CO3aBa€MOTO 3a CUeT
IpEBapUTEILHOTO HATSKEHMs] B aKTUBHBIX aHKEpaxX WJM 3a CYET PEaKTHUBHBIX
YCUJIMHM TIPU CMEIICHUH 3aKPEIIIEMbIX MAaCCUBOB B ITACCUBHBIX aHKEpax;

- eCli  aHKepbl  OPUEHTHPOBAHBI  OTHOCUTEIBHO  IOBEPXHOCTU
MPEINOIaraeMoro CMEIIEHUs MOJl yriaMu, OTIIMYHBIMU OT 90°, TO, TOMUMO CHUJI
TpEHUs, 00yCIIOBJIEHHBIX HOPMaJIbHON COCTaBJISIIOLIEH, BO3HUKAIOT
TaHT€HLIMAJIbHbIE YCUIINS, KOTOPbIE YBEIMUMBAIOT WM YMEHBLIAIOT YCTOMYMBOCTD
3aKpeIUIsIEeMOT0 MacCUBa;

- 11e71eco00pa3HO OpPUEHTHPOBATh AaHKEP K TMOBEPXHOCTH BEPOSITHOIO
CMEIIEHUS 3aKpeIIieMoro maccuBa MojJ yriaom wmeHee 90°; pexoMeHayemMoe
3HaueHue yriaa — 30°—60°.

7.2.22 3amuTHOE TOKPHITUE M TOBEPXHOCTHOE 3aKpeIjieHue TIPYHTOB
OCYUIECTBIISIOTCS JIsl MPEJOTBPAILLIEHUS SPO3UH CKIOHOB, 00pa3oBaHus OCHINEN 1
BBIBAJIOB, YMEHBIICHUS] MHOUIbTPALUU >KUJIKUX OCAJAKOB B IpyHT. B KkauecTBe
OCHOBHOT'O METOJ]a IPUMEHSIOT MOKPHITHE THEBMOHAOPHI3TOM U3 TOPKpET-0€TOHa,
HAOpBI3r OETOHA U a3PUPOBAHHBIX MECUAHO-IIEMEHTHBIX PACTBOPOB (29POLEMEHT).

53



CII 436.1325800.2018

VYkazaHuss 1O KOHCTPYMPOBAHHIO 3alUTHBIX TOKPHITHI mpuBeneHsl B [11].
[THeBMOHAOPBI3T IPUMEHSETCS AJIS1 3aLIUTHBIX MOKPBITUI OTHOCUTEIBHO POBHBIX,
pPacUMIEHHBIX OTKOCOB BBICOTOM 10 20 M, Ha MpPEJBApUTEIbHO HABEUIAHHYIO U
3aKPEIUICHHYI0 aHKepaMH METaJTHYECKYIO CeTKY (pUCYHOK 7.6).

1 — Hecymuii aHKep; 2 — CJIOH MOKPBITHA IO METAJUTMUECKOI CeTKe; 3 — OTBEPCTHS JUIsl BBIITYCKa BOJIBI; 4 —
MOHTa)KHbIE aHKEPHI

Pucynox 7.6 — Cxema NOKpbITHSI THEBMOHA0PBI3roM

7.2.23 IHbeKIIMOHHOE 3aKPEIUICHWE CKATbHBIX TPEIIMHOBATHIX CKIOHOB
NPUMEHSIOT B IENSIX MOBBIIMICHUS WX YCTOMYMBOCTH M MH(HUIBTPAIIMA OCAJKOB B
rpyHT. VIHBEKTHpOBaHME MPUMEHSIOT TMpPU HAJUYUKM CKBO3HOM  CHUCTEMBI
TPEIMHOBATOCTH, IO3BOJIAIOIIEN PacTBOPY BSDKYIIMX BEIIECTB, HArHETAEMOMY
yepe3 CKBa)XKHUHbI, MPOHUKAThb BO BCE WJIM OOJBIIYI0 YacTh MPUMBIKAOIIUX
TPEIIMH.

7.2.24 B kadecTBe BSIKYIIUX NPU HMHBEKTUPOBAHMM TPEUIMH MPUHUMAIOT
LEMEHTHBIE U KOJJTOMIHbIE XUMUYECKUE PACTBOPHI, STMOKCHIHbIE CMOJIbI. KpymHbie
TpEeIMHBl U pa3yioMbl mupuHOH 200 MM M OoJsiee cieayeT 3amoJHATh OETOHOM.
Jis  3amenkd  MEJIKUX TPellMH HWHBEKTHUPOBAaHHEM  CJEIyeT IPUMEHATH
TJIMHO3EMUCTBIN [IEMEHT WJIM OCYIIECTBIISATh HAarHETAaHUE XUMHUYECKHX PACTBOPOB.
JlJis MOBBIIIEHUSI TPOHUKAHUS LIEMEHTHOTO PacTBOPa B MEJIKHE TPEUIMHBI B HETO
N00aBJISIIOT BOJHBIE PACTBOPBHI KUJKOIO CTEKJIA, KPEMHEKHCIOrO HaTpHsl WU
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cyiabdaTta amMoHus. [Ipyu nHBEKIMK pacTBOpa KPYMHOCTh 3€PEH MecKa He J0JKHA
ObITH 00see 0,1 MMm.

7.2.25 Tlpu 3HaunTenpHOM mupuHe TpemuH (40—50 MM) HarHeTaHue clieayeT
MPOBOJIUTH 1IEMEHTHO-TIECYaHbIMM pacTBOpaMu cocTaBa 1:3, mpu MeHbIlen
HIMpUHE — pacTBOpoM coctaBa 1:1. JIns uHBEKUMH B MOPOIBI, COAEpPKALIUE
HAITOPHBIE MOJ3EMHBIC BOJBI, MPUMEHSIIOT OBICTPOCXBATHIBAIOIINECS IIEMEHTHI. B
KAueCTBE YCKOPUTENEH CXBATBIBAHHUS MOTYT OBITh HMCIIOJIb30BAaHbI CIELHAIBHBIE
n00aBku. B kauecTBe 3amOJHUTENS TOJKEH UCIOJIb30BAThCA YUCTBIA PEUHON WA
MOPCKOM MECOK € 3epHaMU KPYITHOCTBIO HE OoJiee 1 MM.

7.2.26 PaccrosiHue  MEXJy HarHeTaTeJbHbIMU  CKBOXHHAMHU  CIIEYET
npuHUMaTh OT 3 70 6 M B 3aBUCHUMOCTH OT XapakTepa U HWHTEHCHUBHOCTHU
TPEIMIMHOBATOCTU. JlaBlIeHUE WHBEKTUPOBAHUS BBHIOMPAIOT C TAaKUM PACUETOM,
YTOOBI MCKJIOUUTH Pa3yIUIOTHEHHE MacCUBOB. OO0BEM I0JIaBAEMOTO BSIKYILIETO
clieyeT NPUHUMATh B pazmepe 4—5 00beMOB CTBOJIA HATHETATEIbHON CKBaYKUHBI.

7.2.27 ArponecoMenrOpaTUBHBIE MEpONPHUATHS CJIEIyeT MPOCKTHPOBATh B
COOTBETCTBHH C MOJIOKEHUAMH 6.2.5.

7.3 MeToabl NAaCCHBHOI MPOTHBOOOBAIBHOM 3aIIUTHI

7.3.1 MaccuBHble  YJaBIMBAIONIME COOPY)KCHHUS  TMPETHA3HAUCHBI IS
yJIaBJIMBaHUSl MPOAYKTOB OOBala M ramieHusi UX KUHETUYECKOW 3HEPTUU 3a CUeT
COOCTBEHHOI'0 BECa KOHCTPYKLIHUU.

7.3.2B 3aBUCUMOCTH OT TIPHUMCHSIEMBIX KOHCTPYKTHBHBIX pEIICHUI
BBIJICJISIIOT ~ CJEAYIOLIME BHABl MAaCCHUBHBIX  YJIABIMBAIOLIUX  COOPY>KEHUMU
(pucyHok 7.7):

- YJIaBJIMBAIOIIME TPAHIIIEH U TIOJIKU C OOPAIOPOM;

- YJIaBJIMBAIOILLIUE CTECHBIL;

- OrpaJNuTENbHBIE YIABIUBAIOIINE CTEHBI;

- YJIaBJIMBAIOLLME BaJIbI.

7.3.3 YnapnuBaromye TpaHIIEH, Ballbl, a TakXKe CTEHBbl pacrlojaraimT
HEIMOCPEJCTBEHHO Yy MOJAOLIBBI OTKOCA M HAa CKJIOHE. YJABIMBAIOIIHUE MOJKU C
OOpIIOPOM ClIeAYyEeT YCTPauBaTh TOJIBKO Y MOAOIIBBI CKJIOHOB.

7.3.4 YnapnuBaromiye TpaHined (PUCYHOK 7.7, @) ¥ TOJKHA C OOpaopoM
(pucyHnok 7.7, 6) y moaomiBbl 00BaIOOMACHBIX CKJIOHOB CIEIYeT MPOCKTHPOBAThH
JUTSL 3alTUTBI OOBEKTOB OT TaJeHUs OOJIOMKOB CKAJIBHOTO TPYHTa TMPHU BHICOTE
CKJIOHOB 710 60 M 1 KpyTu3He ux 6osee 35°.

7.3.5 YnaBnuBaromue cTeHbl (pUCYHOK 7.7, 6) IPeAyCMaTPUBAIOT Y MOIOIIBbI
OOBAJIbHBIX CKJIIOHOB KpyTHU3HOM 25°-35°. JlomyckaeTrcsi yCTPOWCTBO 3THX CTEH
TaKK€ Ha OTHOCHUTEJIbHO IMOJOTHUX Y4YacTKaxX CKJIOHOB MPH PACIOI0KEHUU UX HA
BbicoTe He Oosiee 30—50 M Haj 3amKIAeMbIM OOBEKTOM.
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a — ynaBIHMBAOIIAs TPAHIIES; 6 — YIABIUBAIOIIAS TIOJIKA ¢ OOPIIOPOM; 6 — YIABINBAIOIIAS CTCHA; & —
orpaguTebHas yIaBIUBAIOMIAs CTEHA; O — YIIABIMBAIOINNA BaJ Y ITOIOIIBEL, € — yIaBINBAIOMINN Ball HA CKIIOHE

Pucynok 7.7 — MaccuBHbI€ YJIABJIHBAKOIIHE COOPYKEHUS

7.3.6 OrpagurtenpHble  yIaBIMBAOIIUME  CTeHBI  (puUcyHok 7.7, 2)
NpeaycMaTpUBAIOT Yy TMOJOMIBBI  KpYyThiX (cBbiie 40°—45°), OTHOCHUTEIBHO
HeBBICOKUX (10 25-30 M) CKIIOHOB M YJIaBIWBAHUS MENKUX OOJOMKOB HWITH
3aJiep KaHus OCHINAIOLIEr0CSd CKAJIBHOTO TPYyHTA MPY BBIBETPUBAHUU MMOBEPXHOCTU
CKJIOHOB. PacueT Ha MpOYHOCTh U YCTOMYUBOCTb OTPAAUTEIbHBIX YJIABJIMBAIOIINX
CTEH CJeAyeT MNPOBOAUTH TOJBKO HAa CTaTUYECKOE BO3JEHCTBHE IIPOIYKTOB
BBIBETPUBAHUSA B CJly4yae IIOJIHOTO 3aBajla MMM 3aCTEHHOIO MPOCTPAHCTBA
(ynaBnuBaromet mnaszyxu). [lpu pacuere OOKOBOro JaBJieHHUs] TPyHTa Ha CTEHY
YKJIOH OTKOCa OCBITHOTO Marepuaja MPUHUMAIOT PaBHBIM YIy €CTECTBEHHOIO
OTKOCA MPOAYKTOB BHIBETPUBAHHUS, YMEHBIIEHHOMY Ha 5°.

7.3.7 YnapnuBaromue Balibl CIEIyeT pacroyiaraTh y TMOJOIIBBI 3aTSKHBIX
CKIIOHOB (TIpy BBICOTE HX Oojee 60 M), SBISIONIUXCS CaMOCTOSTEILHBIMU
UCTOYHUKAMU OOBaJIbHOM OMNAcHOCTH, KOIJa PpAacCTOSHUE MEXIy IOJIOIIBOM
CKJIOHA U 3aIUIIAEMbIM 00BEKTOM JOCTATOYHO IS UX pa3MelieHus! (pUcyHok 7.7,
0). VYIaBiauBalolmMe Bajlbl Ha CKJIOHaX (pUCYHOK 7.7, e) Ienecoo0pasHo
IPOEKTUPOBATHh NMPU KPyTHU3HE HX A0 25° Ha BbicoTe He Oonee 30-50 M Han
3aIHAIIAEMBIM O0OBEKTOM.

7.3.8 KoHCTpyKIIMK  yaBIMBAIOUIMX TpaHIIEH W TMOJOK C OOpAIOpOM B
3aBHCHUMOCTH OT MECTHBIX YCIIOBUH MOTYT NMPOECKTHPOBATHCS 3ariyOJICHHOTO THIIa
WIM Ha YPOBHE 3alllMUIaeMbIX OOBEKTOB C YCTPOWCTBOM OIpPagUTENbHBIX
KOHCTPYKIIUH.

7.3.9 YnaBnuBaromuye 1 orpaJuTeiabHble CTEeHbl (PUCYHOK /.8) MPOEKTUPYIOT
U3 KenezobeTtoHa U OyroOeTOoHa (COOPHBIMH, MOHOJMTHBIMU WM COOpHO-
MOHOJIMTHBIMU), TaOuOHOB. COOpHBIE IKEIe300€TOHHBIE CTEHBI W3 OCTOHHBIX
0JIOKOB 11eJ1ec000pa3HO BO3BOJAMUTH Y MOJOIUIBBI CKJIOHA MPU BBICOTE CTEH 6—8 M.
[Tpu MeHbIIEH BHICOTE MPUMEHSIOT COOPHBIE JKEJI€300€TOHHBIE CTEHBI YTOJIKOBOTO
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npodwis. YaBIuBaImue U OrpaauTeIbHbIC CTEHBI U3 OCTOHHBIX OJIOKOB JOKHBI
OMOHOJIMYMBATHCS MO BBICOTE€ C YCHUJICHHEM apMaTypod IuaMeTpoM HE MEHee
20 mm. CreHbl U3 rabMOHOB UM OyTOOETOHA MPUMEHSIOT B TPYIHOIAOCTYITHBIX
MeCTax M MpHU HAJIMYMU MECTHOTO KaMHs, KOTJ|a UCIOJIb30BaHHE MEXaHU3MOB JIJIs
TPAaHCTIOPTUPOBAHUSI COOPHBIX KOHCTPYKIIMA K MECTy pabdOoT W HMX MOHTaXa
HEBO3MOJKHO.

7.3.10 YnapnmuBaronue Bajibl Ha CKIOHAaX (PUCYHOK 7.9) peKoMeHIyeTcs
BO3BOJIUTh M3 MECTHBIX TPYHTOB MPU KPYTHU3HE CKIOHOB 10 25° WM TOJIIMHE
JeoBUaIbLHOTrO nokpoBa Oosee 1 M. [Ipu kpyrtusHe ckiioHoB 20°-25° HU30BOMY
OTKOCY Bajia clenyeT NpuiaBaThb KpyTU3Hy 1:1, yKpemssii ero KaMeHHOM
BBIKJIAJIKOM Ha IIEMEHTHOM pacTBope. B 00oux ciydasx y MOJOIIBBI HU30BOTO
OTKOCAa Bajla HEOOXOJUMO YCTpaumBaTh yHop M3 OyTOBOM WM OyTOOETOHHOM
KIaJKU. YIIaBIUBAIOUINE Bajlbl y TMOJOMIBBI OTKOCOB M CKJIOHOB COOPYXAIOT U3
MECTHOTO TpyHTa 0€3 CO3/1aHus CIEIUAIbHOTO yImopa B OCHOBAaHWUU HAapY>KHOTO
OTKOCa.

7.3.11 Pa3mepsl 1 popMy yIaBIMBAIOUIUX MMa3yX, KOHPUTYPAIUIO MPU3MBbI
aMOPTU3HUPYIOIIEH OTCHIMKA MACCHUBHBIX YJIABIMBAIOIIUX COOPYKEHHM CleIyeT
Ha3HauaThb B 3aBUCHUMOCTH OT CKOPOCTH W Pa3MEpOB MAJalONIUX CKaJIbHBIX
00JOMKOB. B MacCHMBHBIX yIaBIUBAIOIIUX COOPYKEHHUSAX [IHY YJIaBIUBAIOIINX
nmasyx pekomMeHayercs npunaBath ykioH He MmeHee 0,002 mo HampaBieHHIO K
KOHIIaM coopyxeHus. JlomyckaeTcsi B MPOAOJIHHOM HAMpaBICHUM JHA Ta3yXu
yCTpauBarh yCTyIbl, He peBbimaromue 0,7 M, yepe3 10—-12 m.

7.3.12 B nemsix CHWKEHHS CTOMMOCTH CTPOUTEILHO-MOHTAXXHBIX padoT u
OXpaHbl OKPYXKAIOIIEH Cpellbl MPU MPOSKTUPOBAHWK MACCHUBHBIX YIIABJIUBAIOITUX
COOPYKEHUI HEOOXOJUMO CTPEMHUTHCS K YMEHBIICHUIO 00bemMa paboT Mo cpeske
HAaropHOTO CKJIOHA 3a CUET CJICAYIOIMIUX MEPOIPHUSITHH:

- MaKCHUMAaJIbHOE y/IaJIEHUE COOPYKEHHUSI OT HArOPHOTO CKIIOHA;

- MPUMEHEHUE KOHCTPYKITNN U3 COOPHBIX TOHKOCTEHHBIX KOHCTPYKITHH;

- yCTPOMCTBO  OTKOCOB CKJIIOHOB M  aMOPTH3UPYIOLIEH OTCHIIKA C
MaKCUMAaJIbHO BO3MOYKHBIM 3aJI05)KEHUEM;

- YBETTUYCHHUE BBICOTHI COOPYKEHUS;

- IEPEHOC 3alIUIIAaeMOro 00bEKTa OT HATOPHOTO CKJIOHA.

7.3.13 B Tex cnmydasx, KOorjia Cpe3ka HaropHOTO CKJIOHA HEeU30eKHa, CIeayeT
MIPOBOJIUTH MEPONPHUATHS 10 PEKYJIbTUBAIIMKA CKJIOHA, 00ECIIEYUB €T0 3aIlUTy OT
BBIBETPUBAHUS M pa3pylieHus. [Ipu yCcTpoWCTBE yJIaBIWBAIONIMX TpAHIICH Y
MOJOIIBBI CKJIOHOB B IIENSX yMEHBIIIEHHS oO0beMa paboT MO MX CPe3Ke CieayeT
npuaaBaTh CKJIOHAM MAaKCHMAaJbHO JIOMYCTHMBIA IO YCJIOBHUSIM  OOIIeH
YCTOMYUBOCTH YKJIOH.
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a — cTeHa U3 OETOHHBIX OJIOKOB; 6 — CTEHA M3 KOPOOYAThIX TAOMOHHBIX KOHCTPYKIIHI; 8 — CTEHA U3 MOHOJIUTHOTO
JKene300eToHa; ¢ — CTeHa U3 COOPHOTO Kelle300eToHa YroJKoBoro mpoduist; 1 — ynasnuBaromias nasyxa; 2 —
aMOPTU3UPYIOIIAs OTCHINKA; 3 — KPYMHBINA KaMeHb; 4 — OeToHHbBIe 010KH; 5 — apmarypa; 6 — kopoOuaThIii rabuoH

Pucynok 7.8 — OrpagurtebHble CT€HbI

1 — ymop U3 KaMeHHOM KJIaJKH; 2 — YKpeIUIeHHe 0TKOca; 3 — BaJl U3 MECTHOT'O TPYHTA; 4 — yCTYIIbl B OCHOBaHHHU
Bana (mrpadsl); 1:n — KpyTH3HA HU30BOTO OTKOCA; 1:M — KPyTHU3HA BEPXOBOT0 OTKOCA; hy — BBICOTA yJIaBIIMBAIOLIETO
Baia; Zn — BRICOTA MTPAOBI

Pucynoxk 7.9 — YaaBiausamwuiye BaJibl

7.3.14 KpyTu3Hy OTKOCOB VJIABJIMBAIOIIMX I1a3yX C HAropHOHW CTOPOHBI
NPUHUMAIOT B 3aBUCUMOCTHU OT PACIIOJIOKEHUSI TOUKHU, yaap 00JJOMKOB B KOTOPYIO
CO3/1aeT HAWHEBBITOAHEHINYI0 TPACKTOPUIO WX JABIKCHHA. B KOHCTpyKIMsIX
MACCHBHBIX YJIABJIMBAIOIINX COOPYKEHUH, 3a HCKIIOYCHUEM YJIaBIUBAIOIINX
TpaHIIE u TOJIOK ¢ OoparopoM, 1O (POHTY cleayeT MpeaycMaTpuBaTh
JpEHaXXHbIE OKHA C LIaroM HEe MeHee 3 M.

7.3.15Tubkue  ynaBIMBAIOIIME  COOPYKCHHsSI  TIPEIHA3HAYCHBI  JIJIS
yJIaBJIMBaHUsl MPOAYKTOB OOBala M ramieHusi UX KUHETUYECKOW DHEPruu 3a CUeT
YOPYTo-MJIaCTUYECKUX AehOopMalMii KOHCTPYKIIMI COOpyKeHHd. VX HCHoab3ytoT
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Ha CKJIOHaX B CTECHEHHBIX YCJIOBHUSAX, a TAKKe JIJIsl IEPEKPHITHS 0OBaIbHBIX JIOTOB,
JI05KOMH M PACMa/IKOB MPHU YCIOBUM UCKITIOYEHHUS] BOZMOKHOCTU UX 3aIPy>KUBAHUSI.

7.3.16 K ocHOBHBIM BHJIaM THOKHX YJIaBJIHUBAIOIIUX COOPYKECHUU OTHOCSTCS:
rubkue Oapbepbl, THOpUIHBIE Oapbepbl, IACCUBHBIE TIOKPOBHBIE CETKU
(pucynoxk 7.10).

7.3.17 OCHOBHBIMH KOHCTPYKTUBHBIMH 3J€MEHTaMH THOKoro Oapbepa
SBISIIOTCS (prcyHOK 7.11):

- YJIaBIUBAIOIAsl CUCTEMA, KOTOpasi BKIIOYAET OCHOBHYIO CETKY C HECYIIUMU
TpOCaMH;

- OMIOpHAsl CUCTEMa, COCTOSINAsi W3 CHUCTEMbl CTOEK, 3aKpEIUICHHBIX Ha
byHIaMEHTHOM KOHCTPYKIIUU;

- COCIMHUTENbHBIE W HAMPABIIONINE DJIEMEHTBI, K KOTOPBIM OTHOCSATCA
POAOTIBHBIC U TIONIEPEYHBIE PACTSKKH, OJIOKH, CKOOBI, TaTpPENsbl U T. II.;

- TOPMO3HBIE YCTPOWCTBA PA3IMYHON KOHCTPYKIMH JJISi CHIDKECHUS YPOBHS
ITUHAMHYECKUX BO3ACHCTBHH.

7.3.18 B xauecTBe yNnpoIIEHHOIO0 BapuaHTa T'HOKOro Oapbepa MPUMEHSIOTCS
CeTyaThle OrpaKJeHUs B BUAEC BEPTUKAIbHBIX 3aBEC, paCIOJaraeMbIX, Kak
IPABUJIO, Y OCHOBAHMSI CKAJIbHOTO CKJIOHA.

7.3.19 I'nbxue Gaprepbl PEKOMEHIYETCS MPOCKTHUPOBATH MPSIMOJIMHEHHOTO B
IUTAHE OYEpPTaHUs, MUHHUMHU3HPYS KOJIMUYECTBO CTOCK M PACTSHKEK B Ipenernax
0OBAJIOOMACHOTO yYacTKa BO M30€XKaHUE MOBPEXICHUS MPSMbIM IMONaAaHHUEM
o0ioMkoB. Ilpu mepexpbITHH 00BAJIOONACHOTO JIOTa C OTBECHBIMH OOpTamMu
OPUMEHSIOTCSL pellleHuss 0e3 CTOeK — C 3aKpelyIeHUEM MPOJOJIbHBIX TPOCOB
HEIOCPEICTBEHHO AaHKEpaMHM Ha MPOTUBOMNOJOXKHBIX OopTax Jjora. Ilpum
MHOTOSIPYCHOM PacIOJIOKEHUU PACCTOSIHUE MEXKAY SpycaMu ClIeyeT Ha3HayaTh B
3aBHCHUMOCTH OT MpPEANOJIaraéMoro OTKJIOHEHUs Oapbepa MpH yaape, NMpuU 3TOM
pacTspKku 0aphepoB OJHOTO spyca HE MOJDKHBI TepeceKaTh Oapbephl IPYroro
sapyca. MUHUMaIbHOE PaccTOSIHUE OT Oaphepa 0 3aIIUIaeMOro O0OBEKTa CIeIyeT
Ha3Ha4YaTh MCXOJ W3 TMPEANOIaraéMoro MaKCHMAaJbHOTO OTKJIOHEHHUs Oapbepa,
yBennueHHoro Ha 20 %, HO He MeHee ueM Ha | m.

7.3.20 T'uGpuanbie Gapbephl MPEACTABISIIOT COO0N THOKHUE Oaphephl, KOTOPHIS
NEPEeXBaThIBAIOT M HANpaBISAIOT CKaJbHbIE OOJOMKH B YJaBIMBAIOUIME Ma3yXu
HIDKE 10 CKJIOHY. VX KOHCTPYKIMSI MO3BOJISIET CHMXKATh CKOPOCTH JIBHXKEHUS
CKaJbHBIX OOJOMKOB, TaCHUTh HMX DJHEPTHI0, KOHTPOJIHPOBATH TPACKTOPHIO WX
NaJCHNS U IPEIOTBPAIIATh UX aKKyMYJISIIUIO HA CKJIOHE.
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1 — maccuBHas MOKPOBHAS CETKA; 2 — THOPUIHEIN Oapbep ¢ TIOKPOBHOU CETKOM; 3 — THOPUIHBIN Oaphep ¢ MOABECHON
ceTKoi; 4 — rubkuii bapbep

Pucynoxk 7.10 — I'nokue yjJaBJauBaoue cOopyKeHust

1 — ynmaBnuBaromas ceTka ¢ HECyIMMHU TPOCaMu; 2 — OIIOpHast CTO#Ka; 3 — GyHAaMEHTHAsT KOHCTPYKIHS
(aHKepHast); 4 — MoNEpevHas pacTsHKKa; 5 — TOPMO3HOE YCTPOHCTBO

Pucynok 7.11 — Cxema rudkoro 6apbepa

7.3.21 I'uOpuanble 6apbephl ClAeAyeT MPUMEHSTh KaK CaMOCTOSATEIbHO, TaK U
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B KOMIUJIEKCE C APYTHMMH THIAMH YJIaBIMBAIOMIUX U MPOIMTYCKAIOIINX COOPYKEHUN
B CJICAYIOIIUX CIIydasx:

- IpM 3HAYUTENBHBIX OO0BEMax OOBaJIOB, BBICOKOH Macce M CKOPOCTH
CKaJIbHBIX OOJIOMKOB, MpPH HAJIWYUU OMACHOCTU CXOJla Celel M JaBUH, T. K.
MPOITYCKAIOT X 0€3 MOBPEKIACHHM, YMEHBIIIAs TIPU 3TOM UX SHEPTHIO;

- B CTECHEHHBIX YCJOBHSX, T. K. MO3BOJISIIOT KOHTPOJIUPOBATH TPACKTOPHUIO
JBIDKEHUS 00JIOMKOB U COKPATUTh Ta0apUTHI YIIABIUBAIONTUX COOPYKEHUH;

- Ha TPYJHOJOCTYIHBIX CKJIOHAX, TJI€ OYMCTKA YJIABIUBAIOIIUX COOPYKEHUU
3aTpyIHEHA, T. K. IPOITYCKAIOTCS IPOYKTHI 0OBAJIOB K UX MOOIIBE.

7.3.22 B 3aBUCHMOCTH OT CII0OCO0A MOHTa)ka HW)KHEW NaHEId BBIIAECISIOT
ruOpuHbIe 0apbephbl C TOKPOBHBIMU CETKAMU (HUXKHSISL MMAaHEINb 3aKPEIUIsieTCs 0
CKJIOHY) W THOpHUAHBIE Oaphepbl C TMOJABECHBIMH CETKaMU (HIDKHSS TMaHElb
BEPTUKAILHO TIO/IBEIIIUBACTCS).

7.3.23 Ilpu 3HAUMTENBHBIX CKOPOCTSX M pa3Mepax CKaJIbHBIX OOJOMKOB, a
TaK)K€ Ha 3aTSDKHBIX CKJIOHAX CIEIyeT MpeayCMaTpuBaTh MOHTaX THOPHIHBIX
OapbepoB B /iBa u Ooiiee sipyca. [Ipu Hamuuum kpyThix (cBbImie 40°—45°) yqacTkoB
y TIOJIONIBBI CKJIOHA B HUIKHEM SpPyC€ PEKOMEHAYETCS MPUMEHSITh THOpPUIHBIC
Oapbepsl C MOJABECHBIMU CETKAMH.

7.3.24 TlaccuBHBIC TIOKPOBHBIC CETKH CIIEyeT NMPUMEHATh B CTECHCHHBIX
YCIIOBHUSIX IS OTPAaHWYCHUS TPACKTOPUU TaJcHHs (CKAThIBaHHs) OOJIOMKOB U
HaIpaBJeHUs] X B YJABIMBAIOIIME Ma3yXH Ha CKIOHAaX BbICOTOM OT 15 mo 45 M
(mpu HeobOxoaumocTu 10 120 M) ¢ ykimoHoMm Oonee 35° (kak mpasuiio, 60°—80°)
IIPU YIPO3€ BBIMAICHUS CKATBHBIX 00JIOMKOB MaJIOTO U cpesiHero pasmepa (10 0,5—
1,0 ). Kak mnpaBuio, TOKPOBHBIE CETKHM MPUMEHSIOT COBMECTHO C
YJIaBJIUBAIONIUM COOPYKEHUEM, PACIOJIOKEHHBIM MEXIY TMOJIONIBOM CKIOHA W
TPaHUIICH JMHEHHOTO COOpPYXEHHUsS, B TMa3zyxaX KOTOPOro OyJeT MpOUCXOIUTH
HAKOTUIEHHE 00JIOMOYHOTO MaTepHuaia.

7.3.25 Tlpomyckatomue  COOpPY>KEHUST B  BUAE Taleped M  ICTakas,
MIPOITYCKAFOIINX TMPOIYKTHl OOBaJbHBIX IMPOIIECCOB TPAH3UTOM, COOTBETCTBEHHO
HAJ ¥ TOf 3allUIIaeMbiM OOBEKTOM (PUCYHOK /.13), NpPOEKTUPYIOTCS B
CTECHEHHBIX TOPHBIX YCJIOBHSX, KOTJa JAPYTHE PEIIEHUS MPOTHBOOOBAILHOM
3alMThl 5KOHOMUYECKH U TEXHOJOTMYECKH Hellenecooopastsl [15].

7.3.26 'amepen u ocTakaapl 1eyecooOpa3HO yCTpawBaTh TMPU KPYTHU3HE
HaropHoro ckjioHa He MeHee 50°—60°, B Tex ciydasx, Korja odaru oOBajia
HAXOMATCSI HA IOCTATOYHOM PACCTOSTHUU M MCKITFOYEHA BO3MOXHOCTH CBOOOJIHOTO
NaJICHUs HEMOCPEACTBEHHO Ha KPOBJIIO Taleper M ACTaKabl CKaJbHBIX 00JIOMKOB
pazMepom OoJiee pacuyeTHON KPYITHOCTH.

7.3.27 Ilpomyckaromue rajeped B 3aBUCUMOCTH OT TONOTrpauuecKkux u
IeOJIOTUYECKUX  YCIIOBMM, JEHCTBYIOIIMX  HAarpy3oKk M BO3MOXHOCTEH
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IIPOM3BOJICTBA PaOOT MOTYT UMETH CIIEAYIONINE KOHCTPYKTUBHBIEC PEIICHUS:

- OaJlouHbIE TaJleper, Pa3TPy’KaIOLIUE HU30BBIE OMOPBHI OT T'OPU3OHTAIBHBIX
Harpy3ok, HauOosee MpOCThl MO YCTPOWCTBY M MOHTaXYy, UCIOJB3YIOTCS IpH
CPaBHUTEIBHO HEOOJBIINX YPOBHAX BO3ACUCTBUIA;

- paMHBIE TaJleped — IMO3BOJSIOT COKPATUTh O0BEM pabOT MO YCTPOMCTBY
NEPEKPBITHI U OTOpP, YTO OCOOEHHO CYIIECTBEHHO MPHU 3HAYMTENBbHBIX Harpy3kax
Ha KOHCTPYKIIUH;

- apOyHble Tallepe — WX KOHCTPYKIIMH CYIIECTBEHHO CHIDKAIOT
MaTEpUAJIOEMKOCTh  COOPYKEHMs, OJIHAKO MX IPUMEHEHUE OrPaHUYCHO
TONOrpaUUECKUMHU U TE€OJOTMUYECKUMH YCIOBUSIMH, OCKOJIBKY HU30BBIE ONOPBI
BOCIPUHUMAIOT 3HAYUTEIbHbIE TOPU30OHTAIIbHBIE CUIIBI;

- KOHCOJIbHBIE TaJeper, MUCIOJIb3yeMble IS 3aIIUThl OT MEITKUX OOJIOMKOB
CKaJbHOTO TPYHTa M OCBHITHOTO MaTepHuaya, TPeOyIOT HAJIEKHOTO KpPeTUICHUS
MIEPEKPBITUS B YCTOWYMBBIA CKAJIbHBIA IPYHT HATOPHOT'O CKJIOHA;

- ruOKMEe TIOABECHbIC Trajeper paboTalT Kak yHpyro-aedopMupyembie
CUCTEMBbI, aHAJIOTUYHO TMOKUM YJIaBIMBAIOLIIUM KOHCTPYKLMSM; HE UCKIIOYAOT
NaJICHUs Ha MPOE3KYI0 YacTh MPOIYKTOB OChINEH, 00JOMKOB KPYIHOCTBIO MEHEE
pa3Mepa siueek MOKPOBHOM CETKH; MCIBITHIBAIOT 3HAUUTENbHbIE e(opMaluy Mo
HArpy3Ko#, 4TO CIeAyeT YYHTHIBAThH IJIsl 0OECTeueHUs] HOPMATHUBHBIX Ta0apUTOB
IpUOJIIKEHUS K 3alUIIAeMOMY OOBEKTY.

7.3.28 Jlna 3amuThl Tajepeld OT TaJaroNuX CKaJIbHBIX OOJOMKOB Ha
NEPEKPBITHH (POPMUPYETCS] TPYHTOBAS aMOPTU3UPYIOIIAsi OTCHINIKA (MM APYyTHE
nemngupyrone KOHCTpyKiun). Ha kpoBie ranepeit ciaeayeT ycTpauBaTh CUCTEMY
BOJIOOTBOJIA ¥ TUAPOU3OJISALIUY.

7.3.29 [IpoTBOOOBaANIbHBIE ACTAKAAbl TMPUMEHAIOT B  HCKIIOYUTEIBHBIX
cllydasix, KOrjla Tpacca JIMHEHHOTO COOpPY)KEHHUS IMepeceKaeT IiyOOKue U y3KHe
jgoru (yuienbs) WM Ha HEKOTOPOM YYacTKe MPOXOAMT BAOJIb KPYTOTO TOPHOTO
ckioHa. [lpu mpoekTupoBaHMM dCTakaj cleAyeT H30eraTh yCTpPOWCTBa OMOp B
30HaX  MpeoOJIaaroero  JBIDKEHUS  CKAJIbHBIX  OOJIOMKOB,  MPUMEHSS
OOJBILIENPOJIETHBIE COOPYKEHHsI, MJIM KCIIOJIb30BATh 3aIUTHBIE MEPONPUATUS B
BUJIC YJIABJIMBAIOIINUX KOHCTPYKIUI C aMOPTU3UPYIOIUMHU CUCTEMaMH.

7.3.30 IIpoexTrpoBaHue yJIaBIMBAIOIMIMX W MPOIMYCKAIOIIUX COOPYKEHUN
BKJIIOYAET OMNPE/EIICHNUE PACIIONIOKEHNS, KOHCTPYKTUBHOIO PELICHUS U TabapuToOB
COOpPYKECHHSI, & TAKXKE pacdeT UX Ha MIPOYHOCTh U YCTOWYUBOCTb.

7.3.31 Pacnionoxenue u rabapuTHbIE pa3Mephl YIaBIUBAIOIMIMX COOPYKEHUN
Ha3HAYalOT TI0 Pe3yJibTaTaM PAacueTOB M3 YCJOBHS HCKIIOYCHUS BO3MOXHOCTH
nepesieTa U BBICKaKMBaHUS CKaJIbHBIX 00JIOMKOB, MAJa0LINX cO CKJIoHa. PacueTtom
Ha TMepesieT OMNpEeAesAiOT BBICOTY COOPYKEHHH M HX MECTOpPACIIONIOXKEHHUE.
PacyeTroM Ha BbIKaThIBaHHME M TOJICKAKMBAHUE YCTAHABIMBAIOT HEOOXOAMMYIO
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MIyOWHY YJIaBIMBAOIINAX Ma3yX, MPHU KOTOPOU MCKITFOYASTCS] BO3MOKHOCTH BhIJIETA
U3 HUX CKaJIbHBIX 00JIOMKOB.

7.3.32 Pacnionio’kxeHne U rabapuTHBIC pa3Mephbl MPOITYCKAIOIINX COOPYKESHUM
YCTaHABIMBAIOT MCXOJMS M3 MPOTSHKEHHOCTH OOBAJIOOMACHOTO y4YacTKa, MPH ATOM
COOpPYKEHHs CJEeAyeT pacrmojaratb Ha JOCTaTOYHOM PACCTOSHUM OT OYaroB
OOBAJIHBIX  TPOIECCOB, HCKIIOYAIOIMIEM BO3MOXKHOCTh MPSMOTO  TaJCHHS
CKaJbHBIX 00JIOMKOB Ha KPOBJIIO Tajieper WK MPOJIETHOE CTPOCHUE ICTAKA/IbI.

Fanepen: a— 6aJ'IO‘IHaH; 60— paMHast; 6 — apovHas; ¢ — KOHCOJIbHAas; 0 — rubkast IIOABCCHAs, € — 3CTaKkaaa

Pucynox 7.12 — Ilponyckawiiue NpoTHBO0OBAIBLHBIE COOPYKEHUS

7.3.33 PacueTHyl0  CKOpPOCTb  CKaJIbHBIX  OOJIOMKOB  pPEKOMEHJyeTCs
OTIPEIETISATh B 3aBUCUMOCTH OT THIIA TIOTIEPEYHOTO MPOQMIS HATOPHOTO CKIIOHA.
PacdyeTHyI0 CKOPOCTb OMPEIENAIOT SKCIEPUMEHTAIFHO, B TOM UYHWCJE B MOJEBBIX
YCIOBUSIX, & TAKXKe IMyTeM KOMIIbBIOTEPHOTO MOJAEIMPOBAHUS B COOTBETCTBYIOIIEM
IPOrpaMMHOM OOECIEUEHUHU C y4eTOM MpoQuiisi CKIOHA, €ro MOKpOBa, Pa3MeEpOB
CKaJIbHBIX OTAENBbHOCTEN, (PU3UKO-MEXAaHUYECKUX XapaKTEPUCTUK MOPOI.
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7.3.34 PacueTHyl0 KpYIIHOCTb CKaJbHBIX OOJIOMKOB OMPEICNIAIOT Ha
OCHOBAHHMM CTAaTUCTUYECKUX XapaKTEPUCTHK paclpeiesieHus uX (HakTHYeCKOu
KPYIHOCTH TI0O MHOTOJIETHUM HAaOJIOJECHUSIM 3a MajJeHHuEeM OOJIOMKOB CKaJbHBIX
IPYHTOB B IIpeieNiax 3allUIaeMoro y4acTka.

7.3.35 I[Ipu oTCyTCTBMHM MHOTOJIETHUX HAOMIOMCHUNA 3a TAJCHUEM CKAJIBHBIX
00JIOMKOB HX pacyeTHasl KPyIMHOCTb MOXET OBbITh OIpe/iesicHa B 3aBUCUMOCTH OT
MOTEHIUAJIHHON OJIOYHOCTU CKaJbHBIX TPYHTOB, CJIaralolIMX CKJIOH, U yTOYHEHA
NyTeM ONBITHOTO HUX cOpachlBaHUSI C HAaropHOro CKJIOHA IO HAMpPaBJICHUIO
HKCILTYaTUPYEMOTO WM MPOEKTUPYEMOTOo o0BbekTa. PacueT Takxke HOMycKaeTcs
MPOBOJUTH MTyTEM KOMIIBIOTEPHOTO MOJICTUPOBAHMUS.

7.3.36 [lpy pacuere MNPOYHOCTH W YCTOMYUBOCTH MPOEKTHUPYEMBIX
COOpPYKEHHI HEOOXOIUMO YUUTHIBATh CICAYIONIUE HATPY3KU M UX COUYCTAHMUS

- IOCTOSTHHBIC ~ HArpy3kd  (OT Beca  KOHCTPYKIMH, TPYHTOBOH U
aMOPTHU3HUPYIOICH 3aChITNKH U T. I1.);

- BpEMEHHbIC JJUTENbHBIE Harpy3ku (0T Beca uU OOKOBOTO JaBJICHUSA
IPYHTOBBIX MAcC MIPHU UX HAKOILJICHUN);

- KPaTKOBPEMEHHbIE HArpy3kd, B TOM YHCIE JAUHAMHUYECKHE OT yJapa
OJIMHOYHOT'O CKaJIbHOTO 00JIOMKA PacueTHOW KPYIHOCTH;

- 0COOBIC HArpy3KH (OT CEMCMUUYECKOTO BO3ICHUCTBUS ).

7.3.37 YkazaHusi Mo BBIOOPY PAcCUYCTHBIX CXEM, OIPEACICHHUIO PAaCUETHBIX
HArpy30K ¥ UCIOJB3YEMBIM METOAAM pacdyeTa B 3aBUCHMOCTH OT KOHCTPYKTHBHBIX
OCOOCHHOCTEH YIaBIMBAIOMIMX W MPOIMYCKAIOMINX COOPYKEHUI MPHUBEICHHI B

CIT 116.13330, [11], [16].

8 'eoTexHU4eCcKHii MOHUTOPUHT U MPOPUIAKTHYECKHE MEPONTPUATHS

8.1 I'eoTexHUYeCKUA MOHUTOPUHT

8.1.1 Ha ywactkax pa3BuTHs OOBAJBHBIX U OIOJ3HEBBIX IIPOIECCOB
pEKOMEHAYeTCsl  NpeaycMaTpuBaTh  MEPOINPHUATHS O  T€OTEXHUYECKOMY
MOHUTOPUHTY. COCTaB MEPONPUSITHH MO T€OTEXHHUUYECKOMY MOHUTOPUHTY U €T0
BUJI CJIEyeT Ha3HA4aTh C YYETOM YPOBHS OTBETCTBEHHOCTH OOBEKTA, CTEIECHU
OMAacCHOCTH OIOJ3HEBBIX W CKAJIbHBIX CKIOHOB, IPUMEHSIEMBIX CPEICTB
MPOTUBOOTIOJI3HEBOM M MPOTUBOOOBAILHOM 3alITUTHI, & TAK)KE MECTHBIX YCIIOBHIA.

8.1.2 B o0s3aTenbHOM TIOPSAKE TEOTEXHHUYECKUH MOHUTOPUHT CJEIYET
BBITIOJTHSTh:

- ipu kiacce coopyxenus KC-3;

- Ha 0c000 OIMAaCHBIX y4YacTKaX Pa3BUTUSI CKJIOHOBBIX MPOIECCOB (CTEIECHBb
onacHocTH onpenensaercs B coorBercTBuu ¢ CII 116.13330);
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- B CJIy4ae TMPUMEHEHUS CPEJCTB MPOTHBOOOBAILHON U MPOTUBOOIIOIZHEBOM
3allUTBl  C  HUCIHOJb30BAaHUEM  HOBBIX WJM  CJOXKHBIX  KOHCTPYKTHUBHO-
TEXHOJIOTUYECKHUX PEIICHU U MaTepUaoB.

8.1.3[log reoTeXxHMYECKUM  MOHMTOPHMHIOM  TOHMMAETCS  CHUCTEMa
HAOJFIOICHUIN ¥ KOHTPOJISI, peau3yemasi B IesIX:

- obecrieueHusi 0€30MaCHOM SKCIUTyaTalliy 3allUIIaeMbIX M TPUIIETAIONINX
00BEKTOB;

- obecrieueHus1 0€30MacCHOCTH HACEJICHUS;

- CBOCBPEMEHHOI'O  BBISIBJICHUS ~ OTKJIOHEHMW B CTPOSIIIMXCS — WIU
CYILECTBYIOIIUX COOPYKEHHUIX OT MPOCKTHBIX JAHHBIX;

- CBOEBPEMEHHOI'O  BBISIBIICHUS, TPEAYNPEXKICHUS U MPOTrHO3UPOBAHUS
Pa3BUTHS OMMACHBIX T€OJIOTHYECKUX MPOIIECCOB;

- YIpaBJCHUS TPUPOTHBIMUA PUCKAMH,

- OlleHKH dA(PPEKTUBHOCTH TPHUHATHIX METOJOB pacdera W MPOCKTHBIX
pELIECHUN.

8.1.4 MOHUTOPUHT OIOI3HEBBIX U 0OBATOOMACHBIX YUYaCTKOB MO3BOJISET:

- CBOEBPEMEHHO 00€CIeUUTh MEPONPUSITHS MO JUKBUAALMHU TOCIEACTBUN
Pa3BUTHS OTOJI3HEBBIX U OOBAJILHBIX MPOIIECCOB;

- OIIEHUTh A(PPEKTUBHOCTP M COOTBETCTBHEC NPHHATHIX YKPEIUTEIHHBIX
MEPOTIPUATHNA MECTHBIM yCIIOBHUSIM;

- OTNIEPaTUBHO YKPEIUTh JOTIOJHUTEIBHBIC YIaCTKH TIPH HEOOXOAMMOCTH;

- 3a)MKCUPOBATH PA3BUTHE TIEPEMEIICHU HEYCTOMYMBBIX YIaCTKOB, TIPUHSATH
OpeaynpeauTeNibHbIE  MEpbl 10 WX MPUHYAUTEIBHOMY  OOPYIIEHHUIO C
coOJT0/IeHneM TpeOOBaHMM TEXHUKH 0€3011aCHOCTH;

- OMIPEICNIUTh ~ KOMIUIEKC ~ MEep MO  MOBBIIEHUI0  3((PEeKTUBHOCTH
peann30BaHHBIX MEPOTIPUSITHIA.

8.1.5 Buapl Te0TeXHUYECKOTO MOHUTOPUHTA KIIACCH(PHUITUPYIOTCS:

-mo ¢opme TpenctaBieHUs ~HWHPOpPMAMM B TEYCHHE  BPEMEHU
(mepuoaYeCcKuil U HEMPEPHIBHBIN);

- 1o HabmogaeMoMy OOBEKTY (MOHUTOPHHI CKJIOHOBBIX IIPOIIECCOB U
MOHHUTOPHUHT COOPYKEHUM ).

8.1.6 [Ipy mepuoguYecKOM MOHHUTOPUHTE HM3MEPEHUS  HEOOXOIUMBIX
MapamMeTpoOB OCYIIECTBISIOTCS CHEIMAIMCTAMH HEMOCPEACTBEHHO Ha YYacTKe
yepe3 ONpPENCIICHHBIE IIPOMEXYTKM BpeMEHHU. llepruoandyHOCT U3MEpEeHUH
YCTaHABJIMBACTCA MPOTPAaMMOM M MOXET H3MEHATHCA B TIPOIECCE BEICHUS
MOHHUTOPHWHTA.

8.1.7[Ipu  HempeppIBHOM MOHUTOPUHIE B  aBTOHOMHOM  PEXUME
BBITIOJIHAIOTCS cOOp, 00paboTka, HAKOIUICHWE M Tiepenada uHopmamuu o
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COCTOSSHUM CKJIOHA ¥ COOPYXEHHUS HEMPEPhIBHO WIHM C MHUHUMAIbHBIMHU
WHTEpBAJIaMU BPEMEHU JJIs1 IPUHSTHSI ONIEPATUBHBIX PEIICHUH.

8.1.8 MOHUTOPHUHT CKJIOHOBBIX IIPOIIECCOB BKJIIOYAET B CeOS CHUCTEMY
PEKMMHBIX HAOJIONCHUH 3a W3MEHEHHWEM COCTOSHHUS CKJIOHOB W Pa3BUTHEM
OIMACHBIX TEOJIOTHUECKUX TIPOIEeCCOB (OMOJI3HU, SPO3UH, OOBAJIOB, BHIBAJIOB,
OCBITICH | T. I1.).

8.1.9 MOHUTOPUHT CKJIOHOBBIX IPOIIECCOB BBIMOTHICTCS HA 0OBAJIOOTACHBIX
CKJIOHaX KaK B ©CTECTBEHHOM COCTOSHMHM, TaK ¥ C pEaM30BAaHHBIMHU
MEPONPHUATHSAMHA  TPOTHUBOOIOJI3HEBOH W MPOTUBOOOBAILHOW  3aIl[UTHI
(CMOHTHUPOBAaHHBIMH TTOKPOBHBIMHU CETKAMH, BBITOJIHEHHBIM ITHEBMOHAOPHI3TOM,
arpoJIECOMETUOPATUBHBIMA MEPOTIPUATHUSAMUA U JIp.). MOHHTOPHUHT CKJIOHOBBIX
MIPOIIECCOB  MPEAYCMATPUBAIOT TMEPHUOJWYECKHM, C TIPUMEHEHHEM CPEACTB
BHU3YaJIbHOTO U HHCTPYMEHTAIILHOTO KOHTPOJIA.

8.1.10 MoHHUTOPHHT COOPYKEHHI BKIIIOYAET B c€Os BCe BHJIbI HAOIIOACHUN 32
COCTOSSHUEM  KOHCTPYKIIMH  MPOTHUBOOIIOJ3HEBBIX W  IPOTHBOOOBAIBHBIX
COOPY>KEHHUI, B TOM UYHCIIe u3MepeHue nedopmaiuii cCoopyKeHui (0caaku, KpeHbl,
TOPU3OHTAJIbHBIE CMEIIeHUsT W Jp.), (pukcanuo WU HabmoaeHue AePeKToB U
MOBPEXICHUN (TPEIIUHBI, KOPPO3HUs, pa3PhIBbI CETOK U TPOCOB U T. I1.); U3BMEPEHUE
YCWJIMHA B aHKEPHBIX KOHCTPYKITUAX | T. TI.

8.1.11 MOHUTOPHHT  COOPY>KEHUH  BBITIOJNHSAETCS B  COOTBETCTBHUU C
PEKOMEHIAIUSAMHA 10 MOHUTOPHUHTY COOTBETCTBYIONIUX THIIOB COOPYXKEHUU W
MPEIyCMaTPUBACTCSA KaK TEPUOIUYCCKUM, C IPUMEHEHHUEM CPEJCTB BU3YaIbHOTO
U  MHCTPYMEHTAJbHOTO KOHTPOJS, TaK M HEMNPEPHIBHBIM, C MPUMEHEHUEM
aBTOMATU3UPOBAHHBIX CUCTEM.

8.1.12 TpeOGoBaHus K MOHUTOPUHTY MAaCCUBHBIX M aHKEPHBIX yICPKUBAIOIINX
COOPY’)KEHHUM, a TaKk)Ke€ MACCHUBHBIX YJIABIMBAIOIIMX COOPY>KEHUU TPUBEIICHBI B
I'OCT 31937, [7], [16], [18], a TpeOoBaHHMs K MOHHTOPHHTY IPOIMYCKAIOIIUX
COOPY)KEHHUI — Tajepei U dCTaKaj] — MPUBEICHB B HOPMATUBHBIX TIOKYMEHTAX TI0
MOHHMTOPHHTY TOHHEJICH M MOCTOBBIX coopy»xenuit [16], [19, [20].

8.1.13 BuszyanbHbIii KOHTPOJIb TIPU MOHHUTOPUHTE CKJIOHOBBIX IMPOIIECCOB U
TEXHUYECKOM MOHUTOPHUHTE TPEIyCMaTPUBACT PETYJSIpHbIC OOCICAOBAHUS U
dboToduKcanvio € TMOCIEAYIONUM COMOCTABICHUEM COCTOSHHSI Yy4YacTKOB U
COOpy>KeHuii Bo BpeMeHU. DoToduKcaius BITIOIHIETCS ¢ PUKCUPOBAHHBIX TOYEK,
pacIoOJIOKEHUE KOTOPBIX ONpPEAeNsIeTcs B paMKaX PEKOTHOCIIHPOBOYHOTO
obcnenoBanus. Touku Gorodukcanuy Ha3HAYAKOTCA UCXOAS U3 HEOOXOAUMOCTH
noJiy4eHusi oTOMaTepuaioB:

- 0030pHBIX, ¢ 00IHUM H300paKEHUEM HAOIII01AEMOTO CKJIOHA, COOPY>KEHUS,

- IETaJbHBIX, C W300paXKEHUSIMU COCTOSIHUS HEYKPEIUIEHHBIX YYacTKOB,
Y4aCTKOB C TPOTHBOOMOJI3HEBHIMH UM TPOTUBOOOBATHHBIMU COOPYKEHUSIMU
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(aHKEpHBIX KOHCTPYKIIMH, MOKPOBHBIX CETOK, MOKPBHITHS W3 ITHEBMOHAOPHI3Ta,
cyOcTpaTa U KOPHEBOM CHUCTEMbI HACAKIEHUM ), UX OOIIET0 COCTOSIHUS, OTJAEIbHBIX
KOHCTPYKIHH U MOBPEKIAECHUN B HUX.

8.1.14 IncTpyMeHTaIbHBI ~ KOHTPOJb TPU MOHUTOPHHIE CKIIOHOBBIX
IIPOLIECCOB U TEXHUYECKOM MOHHUTOPHHIE ITPETYCMAaTPUBAET:

- T€0JIC3UUECKUN KOHTPOJb MEPEMEIICHUN CKJIOHOB M COOPYXEHUM (Takxke
MOKET OBITh MPUMEHEHO CILJIONIHOE JIA3EPHOE CKAHUPOBAHNE YIAaCTKOB);

- OIIpE/ICJICHNE TIEPEMEIIECHNI, PACKPBITUS TPELIIMH B COOPYKEHHUSIX U
CKaJbHBIX MAacCHBaX C TMPUMEHEHHEM TPEIIMHOMEPOB, MOHTUPYEMBIX Ha
XapaKTEPHBIX YYacTKaX;

- OIpe/IeJICHNE HAKIIOHA COOPYXKEHUM, KPYMHBIX CKaJbHBIX OTAEIBbHOCTEH C
MPUMEHEHUEM HAaKJIOHOMEPOB, MOHTUPYEMBIX Ha UX MIOBEPXHOCTH;

- ONIPE/ICJICHNE BEJIIMYMHBl HArpy30K MW BO3HHUKAIOIIMX HAOpPsDKEHUH B
KOHCTPYKIUSX COOPYKEHUU.

8.1.15 Cpok ciyxObl H3MEpPHUTENBHBIX NPUOOPOB, YCTAHABIMBAEMBIX Ha
00BEKTE MOHUTOPUHTIA, JOJKEH ObITh HE MEHEE AJIMTEIBHOCTH MPOBEACHHS padoT
110 MOHUTOPUHTY. MI3MepeHne Kaxx10ro rnapaMmerpa peKOMEHAYETCS OCYIIECTBIISATh
HE MEHee 4YeM JIByMs JaT4yuKaMmH, MpuOopaMud WM JIPYTUMU CpEACTBAMU
M3MEpPECHUM.

8.1.16 IIpu n3MeHEHNH BHENTHUX YCIOBUI OKPYKAIOIIECH CpeIbl HEOOXOIUMO
o0OecreyuTh CTaOUIBHOCTh IMAPAMETPOB HM3MEPUTENBHBIX yCTpoMcTB. Ilpu
HEOOXOJMMOCTH CJEyeT BHOCHUTHh TIONMPAaBKUM B pE3yibTaTbl HW3MEPEHUN B
3aBUCHUMOCTH OT HW3MEHEHHUS TEMIIEpATyphl, BIAXKHOCTH BO3JyXa M JPYTHX
bakTopoB.

8.1.17 BuzyanbHblii W HMHCTPYMEHTAIbHBIA MOHUTOPHHI PEKOMEHIYyEeTCS
BBITIOJIHSATH JI0 Hayajia U BO BPEMs CTPOUTENIbCTBA — €KEMECSYHO, 3aTEM B TEUCHUE
OJIHOTO ToJia — HE peXe OAHOro pa3a B MECI, IPU YCTAHOBJIEHUU YCTONYHMBOIO
COCTOSIHUS CKJIOHA — HE PEXe IBYX pa3 B TO/I.

8.1.18 B otaenbHBIX, TPYAHOJOCTYIHBIX y4YacTKaxX, a TaKKe Ha ydacTKax
MOBBIMICHHOTO  PUCKAa OOBaJbHBIX  SIBIICHUW  PEKOMEHIYETCS  BBIOJIHAThH
HENPEPBIBHBIA MOHUTOPUHT. HenpephIBHBI MOHUTOPHUHT, KaK MPaBUIIO, CIIEAYET
MpeaycCMaTpUBaTh NIl THOKWX YJIABIMBAIONIMX M IMPOIYCKAIOIINX COOPYKEHUH.
Jst BBITIOJTHCHUS HEMPEPBIBHOTO MOHUTOPUHTA MPUMEHSIIOT
aBTOMATU3UPOBAHHBIE CUCTEMbl MOHUTOPUHTA.

8.1.19 B cocraBe aBTOMAaTU3WPOBAHHBIX CHUCTEM MOHHMTOPUHIA OOBIYHO
MPUMEHSIIOT JTaTYUKH, GUKCUPYIOITHUE:

- UI3MEHEHUsI T€OMETPUM KOHCTPYKLUH (yAJIMHEHHE TPOCOB, W3MEHEHUE
HAKJIOHA CTOEK, UX NIEPEMELICHHE U TIp.);
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- I3MEHEHHUE HArpy30K Ha KOHCTPYKLHIO (POCT YCHJIMH B TpOcax, aHKepax,
(uKCHpYEMBIl HEIOCPEICTBEHHO TUHAMOMETPaMH, TEH30METPUUECKUN KOHTPOJIb
HaNPsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUSL B 2JIEMEHTAX);

- cpabaThIBaHNE KOHTPOJIbHBIX MEXaHU3MOB (CTPAaXOBOYHBIE KOJIBLIA U TIP.).

8.1.20 IIpunnunsl pabOThl aBTOMAaTU3UPOBAHHON CHUCTEMBbl MOHUTOPHHTA
3aKJIIOYaloTcs B cOOpe H OTIpaBKe B JAHUCIETYCPCKUN TYHKT 3HAUYCHUH
HaO0JI0JaeMBIX MTAPAMETPOB MJIM CUTHAJIOB O MPEBBIIICHUN 3aJJaHHBIX MOPOTOBBIX
3HAYCHUM.

8.1.21 ABTomMaTu3upOBaHHbIE  KOMIUIEKCHI  CJIeAyeT, Kak  IpaBUIIO,
OpelycMaTpuBaTh C ABTOHOMHBIM IHMTAaHUEM U 3HAYUTEIBHBIM IEPUOIOM
MEXCEPBUCHOTO OOCITYXUBaHUSA. OJIEMEHTbl ABTOMAaTU3UPOBAHHONW CHCTEMBI
MOHHTOPHUHTA JIOJDKHBI  OBITh  CHAOXKEHBI  3alUTOW OT  MEXaHUYECKHX
MOBPEXACHUN, a TakKe MpelycMaTpuBaTh PEIICHUs IO 3allUTe OT JIOKHBIX
cpabateiBanuid. [lpum mpoekTHpoBaHMM CIEyeT OTAAaBaThb NPEANOYTECHHUE
pelieHusIM, OO0ECTIeUYnBaIONIMM MHOTOKPAaTHOE MOBTOPHOE NPUMEHEHHE IOCie
cpalaThIBaHUS.

8.1.22 Jlna cOopa METEOpPOJIOTHUYECKUX U KIUMATUYECKUX KOMIUIEKCOB
pPEKOMEHAYETCsl IpelycMaTpuBaTh ABTOHOMHBIE METEOPOJIOTMYECKHUE CTaHIUU.
Kak mpaBuio, mpuMEHSIOT AATYUKA W3MEPEHHs] TEMIIepaTypbl, KOJUYECTBA U
MEPUOANYHOCTH OCAJIKOB (TEPMOMETPHI, TTIOBUOMETPHI U TUIFOBUOTPAdBI).

8.1.231Ipu BBOAE B DOKCIUTyaTal[d{l0 aBTOMAaTHU3UPOBAHHBIX  CHUCTEM
MOHHTOPDUHTA  CJI€AyeT TPOBOAUTH WX  IYCKOHAJTaIKy W  TMPOBEPKY
PaboTOCIIOCOOHOCTH C TTOATOTOBKOM MCIIOJIHUTEIHHBIX aKTOB.

8.2 IlpopunakTnueckne MeponpusATHS MO MPeIYyNpPeRICHNI0 00BATOB

8.2.1 [Ipodunaktuyeckue MEpPONPUITHS TIO0 TMPEIYNPEKICHUI0O 00BaJOB
CIIEyeT BBINOJHATh IIYTEM CBOEBPEMEHHOM OYUCTKM CKAJIbHBIX CKJIOHOB OT
HEYCTOWYUBBIX B OOBAJIbHOM OTHOIIEHHH OOJIOMKOB TOPHBIX MOPOJ, OOpYIIEHUS
KPYIHBIX CKaJIbHBIX MAaCCHBOB, YTPOXKAIOIINX 00BalaMHU.

8.2.2 OuncTka TOPHBIX CKJIOHOB JOJKHA OCYIIECTBIATHCS B TEX CIydasx,
KOIJla BO3MOXXHO OOpYIICHHE OTAEIbHBIX HEYCTOWYMBBIX OOJOMKOB TOPHBIX
MOpOJI, CPEACTBAMHU MaJOM MEXaHW3aluu WM BPY4YHYIO0. B OTHEnbHBIX ciiyudasx
JIOTIYCKaeTCsl MpUMeHeHue OypOB3pHIBHBIX PadoT.

8.2.3 OunuCTKy CKaJbHBIX CKJIOHOB OT HEYCTOMYMBBIX B OOBaJbHOM
OTHOIIIEHWH OOJOMKOB TOPHBIX TOPOJ CJEAyeT MPOCKTUPOBATh IMOATAIHO B
3aBHCHUMOCTH OT CTETICHH OIAaCHOCTH, KOTOpas BBISABISICTCS B pe3ysbTare
MpPEeIBApPUTEILHOTO OCMOTpa CKJIOHOB oOOopumkamu (Bepxosazamu). Ocoboe
BHUMaHUE CIIEAYeT yIesATh KylyapaM (pacuiesiiHaM B CKJIOHE), TJ€ MPOUCXOAUT
aKKyMyJIsiis 00JIOMOYHOTO MaTepHala ¢ MOCIEAYIOIUM €ro TPaH3UTOM BHHU3 10
CKJIOHY.
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8.241lpu BBHIMONHEHUH MPOPUIAKTHUECKUX  MEPONPHUSATHH  CIeayeT
YYUTBIBaTh MEPHl IO 3aIluTe ONM3NIeKAlIMX OOBEKTOB OT paspylleHuidl u
negopmanuii. Mecto mpou3BojAcTBa paboOT JOHKHO OBITH OrpakIeHO, TOJKHBI
OBITH YyCTAHOBIICHBI TIPEAYIPEKIAIOTIE 3HAKH.
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