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OTPACJIEBOM JOPOKHBIN METOAAYECKHN JOKYMEHT

MeToan4yecKHe PpEKOMEHIALMH M0 pacyery
H NPOEKTHPOBAHHIO CBAHHBIX NPOTHBOOMOJI3HEBbIX
COOPY:KeHHH HH:KEHEePHO# 3alHThI ABTOMOOMIBHBIX A0POT

1 O6aacTs NpUMeHeHHsI

1.1 Hacrosmmuii oTpacieBoi JOPOKHBIH METOAMYECKHHA TOKYMEHT
(manee — METOOWYECKHH JOKYMEHT) PAacIpOCTPAHACTCS HA PACUETHI U
MPOCKTHPOBAHHE CBAMHBIX MPOTHBOOMOJI3HEBBIX COOPYKCHHI B YCIOBHSX
3aIIUTHI CKJIOHOB M PA3MCHICHHBIX HA HUX HH)KCHEPHBIX OOBEKTOB OT
OIOJI3HEBBIX MPOLIECCOB HA TEPPHTOPHAX C CEHCMHUYHOCTBIO 10 9 GayuioB
BKJIIOYUTEIIBHO 10 mKane MSK-64.

1.2 B HacTOsIIIEM METOIHUYECCKOM JOKYMEHTE IIPUBEACHBI Y KA3aHUS 10
BBIOOPY KOHCTPY KTHBHBIX PEIICHHH, MECTOPACTIOJIOKEHHIO HA CKJIOHE, 4 TAKOKS
H3JI0’KEHA METOAMKA PAacYeTa CBAMHBIX MPOTHBOOMOI3HEBBIX COOPYIKCHHH.

1.3 Hacroamuii METOAMYECKHH NTOKYMEHT NMPEIHA3HAYCH JJIA
IPUMEHEHHUS B 00JACTH MPOCKTHPOBAHMSA, OOCICAOBAHUSA H IKCIEPTHOU
OLICHKH CYIIECTBYIOIIMX M MPOCKTUPYEMBIX CBAHHBIX MPOTHBOOIIOI3HEBBIX
COOPY KEHHH B COCTABE MEPONPHATHI HHKCHE PHON 3aIUTHI ABTOMOOHIbHBIX
JOPOL.

2 HopmaTHBHBIE CCBUIKH

B HacTOAIEM METOAMICCKOM JOKYMEHTE HCIIOJIb30BAHbI HOPMATHBHbIC
CCBIIKH HA CJICYFOIIHE JOKYMCHTBI:

T'OCT 56862012 I'pynTb1. MeTOABI HOICBBIX HCIIBITAHUH CBASIMHE

T'OCT 12248-2010 I'pyrTHL. MeTOas! 1a00PATOPHOTO OMPEACTICHHS
XapaKTCPHCTHK POYHOCTH ¥ AS(HOPMHPYECMOCTH

T'OCT 20522-2012 I'pyHtsl. MeToasl craTuyeckoil 00paboTKu
PE3yITaTOB UCTIBITAHUI

I'OCT 32960-2014 doporu aBTOMOOHIBHEIC OOIIETO MMOIB30BAHUAL.
HopmarusHble Harpy3KH, pac4eTHBIC CXEMbI HATPY KCHHUS

CIT14.13330.2014 CTpoHTETBCTBO B CEHCMHYCCKUX pafioHAxX
(axtyamusupoBanHas pegaxmust CHul 1 [I-7-81%)
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CI120.13330.2011 Harpy3ku B BO3AEHCTBHS (AKTyaTH3HPOBAHHAS
pemaxipsa CHul12.01.07-85%)

CIT 22.13330.2011 OcHOBaHHA 3JaHHH W COOPYKCHHH
(axTyammsuposanHas peaakuus CHul12.02.01-83%)

CIT24.13330.2011 Cpaiinbie ()yHAAMCHTH (AKTYyaJH3HPOBAHHAS
penaxums CHul 2.02.03-85)

CI128.13330.2012 3ammTa CTPOUTEIBHBIX KOHCTPY KIHIT OT KOPPO3HH
(axTyammuposanHas penaximst CHul12.03.11-85)

CI135.13330.2011 MocTs! 1 TpyOBI (AKTyaIM3HPOBAHHAS PEAAKIHS
CHul12.05.03-84%)

CI145.13330.2012 3eMJstHbIE COOPY>KCHHS, OCHOBAHUA U ()Y HIAMCHTHI
(axryammuposanHas peaakimst CHul13.02.01-87)

CIT47.13330.2012 VH>KCHEpHBIE H3BICKAHHSA I CTPOUTCIHCTEA.
OcHOBHBIE NOI0XKEHIS (aKTy amu3uposaHHas pexakuus CHull 11-02-96)

CII 63.13330.2012 BetoHHBIC H JKeIC300CTOHHBIC KOHCTPY KI[HH.
OcHOBHBIE MOJIOKeHHS (aKTyam3upoBanHas peaakimst CHull 52-01-2003)

CIT 116.13330.2012 MrkeHEpHAs 3aIMHTA TCPPHTOPHH, 3AaHHH H
COOPY>KCHHUH OT OIACHBIX TCOJIOTHYECKHX MPOLECCOB. OCHOBHBIC NMOTOKCHHUS
(axTyamusupoBanHad peaakums CHull 22-02-2003)

CIT 11-105-97 UHKCHEPHO-TCOTOTHYCCKUE H3BICKAHMS IS
ctpoutenbctBa. Yacts I1. [TpaBuia mpou3BoACTBa paboT B paifOHAX Pa3BHTHA
OTIACHBIX I€0IOTHYECKHX U HHYKCHEPHO-T€0JIOT HUECKUX MPOLIECCOB

CIT 11-105-97 WHXEHEPHO-TE€OIOTHYECKHE H3BICKAHHS IS
crpourenscTBa. Yacts [V. IIpaBuna mpou3soacTBa paboT B paiioHAX
PacHpOCTPAHEHUS MHOTOJICTHEMEP3IIBIX TPYHTOB

CIT 52-101-2003 BeToHHBIE H KeIE€300CTOHHBIC KOHCTPYKIUH 0€3
MPCABAPHTEIBHOTO HANIPSDKCHUSA APMATY PbI

3 Tepmunsbl U onpeaeneHHs!

B HacTosAmeM METOOHYECKOM JOKYMEHTE NMPHMEHCHBI CIICAYOIIHC
TCPMMHBI C COOTBETCTBY FOIIMMHE OIPEACTICHHAMHE:

3.1 BepxoBoe MPOTHBOOMOJI3HEBOE COOpYxKeHme: KoHCcTpyKius
HHKCHEPHOH 3aIlUTHI, PACMOJI0KCHHAS OTHOCHTECIBHO PACCMAaTPHBACMOTO
00BEKTa CO CTOPOHBI BEPXOBOTO CKJIOHA.

3.2 BepxoBOii CKJIOH: YacTh CKJIOHA, PACHMOJOKCHHAsA BBIIIC
OTHOCHTEIILHO PACCMAaTPHBAEMOT0 OOBEKTA.

33 BpemenHas cradmmmsanusi onoJi3Hs: CTagus MPHOCTAHOBKH
OTIOJI3HEBBIX CMCIICHHH B PE3YJIBTaTe BHOBb NPHOOPETCHHOM yCTOMYHBOCTH
OMOJI3HEBOTO CKJIOHA.

2
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34 reorexuH4eckne pacuerni: PacueTsl B 001aCTH MEXaHUKH
TPYHTOBBIX MACC (B YACTHOCTH, HA CKJIOHAX), a TAK/KE B3aUMOICHCTBHS TPYHTA
C MOA3EMHBIMH YaCTAMH 3JAHHH H COOPY KECHHIH.

3.5 reorexnuueckoe 000CHOBaHHe: PacueTHBIC H ONBITHBIC PAOOTHI C
LEJIBI0 OLEHKU U MIPOTHOZUPOBAHUS IOBSACHUS TPYHTOB (B YACTHOCTH, HA
CKJIOHAX) U HX B3AUMOJCHCTBUS C MOA3EMHBIMH YACTSIMH 3JAHUH H COOPY KCHHIH.

3.6 r0J10Ba ONIO/I3HSA: BEPXHAA IO CKIIOHY YacTh OMOI3HEBOTO MACCHBA.

37 paBjaenue HenpoaaBJuBaHusi: [IpeaeapHAs BEIHYHHA
OTIOJI3HEBOTO JABJICHUA HA CBAWHOE IPOTHBOOMOJI3ZHEBOE COOPYKCHHE U3
YCIOBHS HENPOJABIUBAHISA [Py HTA MEXKIY CBASIMH.

3.8 3amuTHOE MPOTHBOOMIO/I3HEBOE coopy:KeHHe: KoHCTpyKmms,
OTKJIOHSIOINAS CMEIICHHS OIIOJI3HEBOTO IPYHTA OT 3aLHINAEMOT0 00BEKTA H
PaboTaroImas B yCIOBHAX OOTCKAHUS IPY HTOM.

39 kopenHas mopoaa: IToposa, He HCHBITaBIIAA NEPEMELICHHA B
pe3yabrare JeHYJAUMOHHBIX IPOLECCOB MM HE BBIBETPEIAA O COCTOSHHUS
JMFOBUA.

3.10 koaddument ycroitumBocTn (3anaca ycroiiunpoctn): Ynciosas
BEJIMYMHA, OTPA’KAIOILA CTENEHb Y CTOMYMBOCTH CKIIOHA; €CTH KO3 purmeHT
00JIbIIC € TUHHULIBI, CKJIOH (OTKOC) CHHTACTCS YCTOWYMBBIM, MCHBIIIC CIHHHIIBI —
HMEET MECTO HAapyIUCHUE YCTOWYHMBOTO COCTOSIHUS CKJIOHA M HACTYIUICHHE
OTIOJI3HEBOH CTAIMH, MPUOTH3HTEILHO PABHBIH CIHHHUIIC, 03HAYACT COCTOSIHHE
NpPEeJeTbHOT0 DPAaBHOBECHS TPYHTOBOrO MAacCHBA, KAaK MPaBHIO,
MPEIECTBY FOLIEE OTIOI3HEBOM CTATHH.

3.11 HH30BOE MPOTHBOOMOJI3HEBOE COOpY:KeHue: KOHCTpyKuus
HMHKCHEPHOH 3aIlUThI, PACTIOI0KCHHAS OTHOCHTEIILHO PACCMATpPHBAEMOTO
00BEKTA CO CTOPOHBI HH30BOTO CKJIOHA.

3.12 au3oBoii ckaon: YacTs CKIOHA, PACHOJIOKCHHAS HHKE
OTHOCHTCIILHO PACCMAaTPHBACMOT0 OOBCKTA.

3.13 HopmaruBHbIi K03GPunuenT ycroiiumBocTn (Tpedyemslii,
JAONYCTUMBIIT): MUHHMATIBHO JOIMYCTHMBIH KO3()()HIUCHT YCTOHIHBOCTH
CKJIOHA (OTKOCA) C YYETOM BCEX BO3MOKHBIX IMOTPEIIHOCTEH HCXOTHBIX TAHHBIX
H CPEJCTB MATEMATHYCCKON MX 00paOOTKH JJ1s1 OLICHKH CTCIICHH Y CTOIYHBOCTH
CKJIOHOB.

3.14 onacHbIi reosiormveckuii nponecc: M3MeHEHHE COCTOSHHS
NPUNOBEPXHOCTHONH 4YacTH JIHTOC(HEpH (IrecOTOTHYCCKOH Cpenbl),
00y CIIOBICHHOE €CTECTBEHHBIMHU HJIH TCXHOTCHHBIMH MPHYHHAMH, KOTOPOE
MOXXET MPHUBCCTH K HCTAaTHBHBIM ITOCJICACTBUAM JJIA YCJIOBCKA, 00BEKTOB
XO034HCTBa H OKpPY KaroIei cpepl.

3.15 omomsenp: CMmemeHue TOPHBIX MOPOA CO CKIOHOB, OOPTOB
KapbepoB, CTPOUTEIBHBIX BRIEMOK ITOJI ICHCTBHEM BECA IPYHTA, 00BEMHBIX H

3



OIM 218.2.050-2015

MOBEPXHOCTHBIX CHJI, Pa3JIMYAIOT CICAYIOIUE OMOJ3HH: CKOJIbKCHHUS,
BBIAABIUBAHHUA, BA3ZKONMIACTHYUCCKHC, BHC3AIMHOTIO0 PAa3KHKCHUA,
THAPOJHHAMHYCCKOTO pa3py ICHHUS.

316 omou3HeBOE aaBJieHHE: Pe3yasTHpYIOmMAs CUjIa JABICHHUS,
PacIpeAeICHHOTO 110 ITyOHHE OMOI3HEBOTO HIIH OIIOI3HEOACHOTO MACCHBA
TPyHTA, Ha MPOTUBOOIIOI3HEBBIC COOPYIKEHHE, ONPEACsIEMas KAk OTOHHAS
HArpy3Ka o NIHpUHE ONoI3HA, KH/mor. M.

3.17 omou3HeBoii ckjoH: CKIOH, HA KOTOPOM MPOHMCXOMSIT HIH
MPOUCXOAMIIH B IPOIILJIOM OMOI3HEBbIC AC()OPMALIHH TOPO.

318 orTkoc: BepTukaabHBIH HIM KPYTOHAKJIOHHBIH yYaCTOK
MOBEPXHO CTH 3eMJIH, C(DOPMHPOBAHHBIN B PE3yIbTaTe Peabe(ooOpasyomux
MPOLIECCOB HIIH HH)KCHEPHO-XO03SICTBCHHOHN ICATEIHOCTH YCTIOBCKA.

319 noBepXHOCTH CKOJIbKeHHsI: [IOBEpXHOCTH, MO KOTOPOH
CMEIIACTCA ONMOI3HEBOM IPYHTOBBII MACCHB.

320 moamopHasi creHa: CoopyxeHHE, MPEIHA3HAYCHHOC IS
NPOTHBOACHCTBUSI OOKOBOMY (OTKOCHOMY) JABICHHIO CO CTOPOHBI
YICP’KUBACMOTO IPYHTA.

321 mnpOTHBOOIO/I3HEBOE COOPYKEHHE IIYOOKOTO 3aJI0KCHUSI:
CaaiiHoe, CBalfHO-aHKEPHOE HIIM AHKEPHOE COOPYIKEHHE, MPEAHAZHAYCHHOE
JUTS1 KOMIICHCAIIMH HE0CTATKA YACP/KHBAOIIUX H (HJTH) H30BITKA CABUTAFOIIAX
YCUIHH B OMOJ3HEBOM MACCHBE C YYETOM BCEX CYIICCTBYIOIIHX H
MPOTHO3HPYEMBIX HEONArONPHUATHBIX Y CIOBHI M HX COYCTAHUMH.

322 mnporuBoOmoJI3HeBbIe MeponpusiTusi: KoMmiexkc Mep no
MOBBINICHUIO CTCIMEHH YCTOHYHMBOCTH, a TAKXKE 3aIMUTE CKIOHOB H
PACHOJOKCHHBIX HA HHX OOBEKTOB OT CYMICCTBYKOINMX H (HJIH)
MPOTHO3HPYEMBIX ONOI3HEBBIX ABJICHUH, BKIFOYAFOIIHN:

- perymmpoBaHHE 0aNaHCa 3eMILTHBIX MACC HA CKIIOHE,

- YCTPOMCTBO MPOTHBOIPO3HOHHBIX KOHCTPY KIIHH;

- PEeryimpoBaHHE NMOBEPXHOCTHOTO H MOJ3EMHOTO CTOKOB C
YCTPOHCTBOM BOJAOOTBOAHBIX, APCHAKHBIX H MPOTHBO(YHIBTPYFOIIHX
KOHCTPY KLU,

- BO3BCJCHHEC NMPOTHBOOIOJ3HEBBIX COOPYKECHHH IITyOOKOTO
3aJ10’K€HMS1, HOATOPHBIX H MOANOPHO-TUIAHHPOBOYHBIX CTCH U Jp.

323 1NpOTHBOIPO3MOHHBIC MEPONPHUATH: MarepHaIIbl, KOHCTPY KIHH
¥ pabOThI, HATIPABJICHHBIC HA 3AIHTY IPYHTOB CKJIOHA OT IIOBEPXHOCTHO# (CMBIB
H Pa3MBIB IPYHTAa, 00pa30BaHHE MIPOMOUH) U ITyOHHHOM 3pO3HIL.

324 ckJjoH: Hak7IOHHBIH y4YacTOK NOBEPXHOCTH 3EMIIH,
c(hopMHPOBAHHBIN B Pe3yJITaTe ACHCTBHS PEIbe(PooOpasyOmUX MPOLECCCOB
HJIH HEDKCHEPHO-XO3AMCTBEHHOM ACATCIbHOCTH YETIOBEKA.
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325 ypepixuBaromee NPOTHBOONO/I3HEBOE COOPY:KeHne: KoHcTpy ks,
MPETATCTBYOIIAs MM CO3JA0LIAs CTECHEHHbIC YCIOBHA AN CMCIICHHIT
OTIOJI3HEBOI'O IPYHTA.

326 s3bIKk 0NOJI3HSA: HIDKHASA IO CKIIOHY YaCTh OTIOI3HEBOTO MACCHBA.

4 OO0wue MoJIOKEeHHSA

4.1 TIpoekr cBaHHBIX MPOTUBOOIOIZHEBBIX COOPY KCHHUIT JODKEH OBITh
000CHOBaH MaTepUaTaMU HH)KEHEPHBIX H3bICKAHUH, TC€OTCXHHUUCCKHMH
pacdeTaMu U pacueTaMH KOHCTPY KITUH.

42 OCHOBHBIMH INPHHIUIAMU IPOCKTHPOBAHHI COOPYIKCHHIM
HH)KCHEPHOH 3alUTHI, B YACTHOCTH CBAHHBIX MPOTHBOOMOJI3HEBHIX
COOPY KCHUH, SIBIITFOTCS:

- HAJEKHOCTh KOHCTPYKIHUH (CIHOCOOHOCTH COOPYKCHHSA
BOCIIPHHUMATh HAarpy3Ky Ha MPOTsHKECHUH BCETO CPOKA CIIy>KOBI O€3 HApy IICHUS
YCJIOBHH HOPMAJbHOH 3KCIUIyaTaUMH 3aIHINAEMBIX UM OOBCKTOB H
TEPPHTOPHH);

- CKOPOCTb BO3BCACHHA (COOPYKCHHC HA TCPPHTOPHAX Pa3BHTHSA
AKTHBHBIX OIIOJI3HEBBIX IIPOLIECCOB TO/DKHO OBITh HOCTPOCHO B KPAaTYAHIIHIA
CpOK);

- 3KOHOMHYECKAA 3QPEKTHBHOCTD;

- MAaKCHMAJIbHO€ HMCHOJB30BAHUE YACPKUBAIOIIECH CIIOCOOHOCTH
TPYHTOB, PACIIOJI0KCHHBIX HUKE OIMOJI3HEBBIX MACC,

- IIHPOKOE MPHMCHEHHUE COBPEMCHHBIX TEXHOJIOTHIT, 000y I0BAHHS
M MEXaHHU3MOB, 4 TAKOKE MOCNISTHUX JOCTIKCHUH B 00JIACTH MEXaHUKH IPYHTOB
U ()Y HIAMEHTOCTPOCHHUSL.

43 TIpoeKTHpPOBAHHE MPOTHBOOIMOI3HEBBIX COOPYKCHUH JOKHO
MIPOM3BOAUTLCA C YYETOM H3MEHCHHA CTEHCHU YCTOHUMBOCTH CKJIOHA HA
KayKIOM 3Tame CTPOUTEIbCcTBA. COOpYKEHHE KOHCTDPYKIUMH HHKCHEPHOH
3aLIUTHI HE JODKHO MPUBOAUTD K KPUTHYESCKOMY CHIDKCHHIO KOA((PHUIIHEHTOB
00LICH M TIOKATbHOH Y CTOMYHBOCTH CKJIOHA.

44 Jlo BBEACHHU:A MPOTUBOOIIOI3HEBBIX COOPYKCHHUH B SKCILTY aTALUIO
CIEAYET CTPOTO MPHACPKUBATHCA TEXHOIOIMYCCKOH MOCIEA0BATEIBHOCTH
BBITIOJTHCHH S OIIPEICTICHHBIX IPOSKTOM CTPOUTEIILHBIX PAOOT HA OMOJI3HEBBIX
CKJIOHAX.

45 TIpoekTHpPOBAHHE H CTPOUTCIBCTBO MPOTHBOOIOJI3HEBBIX
COOPY’KCHHH Ha TEPPUTOPHLIX PA3BHTUA AKTHBHBIX OIOJI3HEBBIX MPOIECCOB
HEe0OXOAUMO ITpe/ Ty CMAaTPUBATh B MAKCHMAJBHO CXKATHIC CPOKH H IIPH YCIIOBHH
COOIONICHUA COOTBETCTBYIOIIETO KAYECTBA YKA3AHHBIX PA0OT.
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5 HMcxoanble MaTtepHaJbl AJs pacuera
H NMPOEKTHPOBAHHA CBAHHBIX NMPOTHBOONOJI3HEBBIX
COOpYsKeHHH

5.1 O0 e noJ1osKeHust

5.1.1 PacyeT u mMpOSKTHPOBAHUE CBAHHBIX MPOTHBOOIOJI3HEBBIX
COOPYXCHHH HWH)KCHEPHOH 3aIMUTHI ABTOMOOHJIBHBIX AOPOT JOJIKHBI
OCYIIECTBIATHCSI HA OCHOBAHHH PE3yJIbTATOB KOMIJICKCA H3BICKAHUH,
BBIMOJHACMBIX CHCHHATH3HPOBAHHBIMHA NMPOCKTHO-U3BICKATCIbCKUMH
OPraHU3aUMIMHY, C IPUBICUYCHUEM (B CIIy4ae HEOOXOAMMOCTH) HAY4HO-
HCCIICA0BATEIBCKUX CTPYKTYD.

Komme ke u3bIckaHUH JODKEH BKIFOYATh HHKCHEPHO-TEOAE3UUCCKUC
U HH)KCHEPHO-T€OJIOTHYECKHE (IPH HEOOXOOUMOCTH Teo(u3uIeCKue,
MHUKPOCECHCMHUCCKUE U JIP.) H3BICKAHHSL, A TAKKE TEXHHUCCKOE 00CIICIOBAHHS
CYLICCTBY FOIIMX 3IAHUI U COOPY KEHHMI. B COCTaBE HHYKCHEPHO-TEOIOTHICCKIX
H3BICKAHUI TODKHA OBITH BHINOJIHEHA OLICHKA YCTOMYMBOCTH CKJIOHA U (TIPH
HEOOXOMMOCTH) PacyeThl ONIOI3HEBBIX JABJICHHUH.

5.12 B paMxax u3bICKaHHI JODKHBI OBITH IIPOBCICHBIL:

- OLCHKA XO3SHCTBEHHOTIO H SKOJIOTHYECKOTO 3HAYCHHSA TEPPUTOPHH
U NICPCIICKTUBLI €€ UCITOJIb30BAHU S,

- OIICHKA COBPEMEHHOTO COCTOSHHS CyIICCTBYHOIIMX 3JaHHH H
COOPY’KCHHH, JOPOTr M KOMMYHHKAIlHH C YYE€TOM BBLIBICHHBIX Y HHUX
aedopmanui;

- cOOp CBEICHHWI O BBHIMOJHEHHBIX PAHCE MPOTHBOOMOI3HEBBIX
MEPONPHUATHAX, CYIICCTBYIOIIUX COOPYIKCHUAX HH)KCHEPHOW 3aLIMTHI, HX
COCTOSIHUH, HCOOXOMUMOCTH H BO3MOKHOCTH UX PEMOHTA, PEKOHCTPYKIHH H T. .

5.1.3 VImKeHEpHBIC H3bICKAHHS AOJDKHBI BBIIOIHATHCS C COOMIONCHHEM
tpedoanumit CI147.13330.2012, CIT 11-105-97 (uacts IT), pexomenmaraii [1].

5.14 Pac4eTsl yCTOMUMBOCTH CKIIOHOB U OTIOJI3HEBBIX JABJICHAH IOJDKHBI
BBIMOTHATHCS ¢ yueTtoM Tpebosanuii CIT 116.13330.2012, pexomeHaamii [2].

5.1.5 I'parunsl 001acTH U3bICKAHHH JODKHBI OXBAaTHIBATH BECH
OTIOJI3HEBOM MM OTOJI3HECOTACHBIH CKIIOH B LIEJIOM, YCTOHYHBOCTD KOTOPOTO
MOJKET OBITH HAPY IISHA KAK B MMPOIECCE TPON3BOACTBA CTPOUTCIIBHBIX PaboT,
TAK ¥ NPHU IKCILIYATAlMH 3aIUINACMOro 0OBbEKTa. [ paHHIBI JOKHBI IO
BO3MOKHOCTH IPOCTHPATHCS OT MPHOPOBOYHOMH IOJIOCHI 0 HOOIBBL, BKIIFOYAS
3JIEMEHTHI peibeda, cayKamue 0a3HCOM CMEINECHHS (THO PEKH, OBpara, Oajku,
IPUOPEKHYIO YaCTh MOPCKOTO JHA, PEUHYIO TEPPACY U Ap.).

516 H3pickaHUs HA OTACIBHBIX JOKATBHBIX YYACTKAX CKJIOHA,
SIBIIFOIIMXCSI YaCTBEO 00JIeE KPYITHBIX OTIOI3HEBBIX CHCTEM, HE MOTYT CIIy KHTh
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000CHOBAaHHEM NPOCKTA MPOTHBOOMOIZHEBBIX MEPONIPHATHIA, B TOM YHCIIE U
CBAHHBIX COOPYKCHUH.

5.1.7 VI3bICKaHUS CIEAYET BHITOIHATH B BO3MOYKHO KOPOTKHE CPOKH,
HEMOCPEACTBEHHO NEPE/], HAYaIoM NMPOEKTHBIX paboT. B cilyyae n3MeHeHus
MPUPOHOM OOCTAHOBKH B IEPHO MEXKIY U3BICKATCIIBCKUMHE H POSKTHBIMH
paboramMu JODKHA OBITH NMPOBCACHA COOTBETCTBYIOMASA KOPPEKTHPOBKA
MATEPHAJIOB M3bICKAHHH.

5.1.8 OOBeM H KAUECTBO PE3YIIBTATOB H3BICKAHUI H PACYETOB TOJDKHBI
OBITH TOCTATOYHBI JJII ONMPEACICHHSI OCHOBHBIX T€OMECTPHUYCCKHX H
MPOYHOCTHBIX MAPAMETPOB YACP/KUBAIOLIMX COOPYKCHHH H HX TEXHHYCCKOH
3(PCKTHBHOCTH.

5.2 TpeGoBaHusi K HIZKEHEPHO-TE0/1e3HICCKIM H3LICKAHMSIM

52.1 Jlnsa pacdera u MPOSKTHPOBAHHS CBAHHBIX MPOTHBOOIIOI3HEBBIX
COOPY’KE€HHH COCTaB MAaTEPHAJIOB HHKCHEPHO-T€OJC3MUCCKUX H3BICKAHHIMA
JOJDKEH BKIIFOYATh:

- TOmorpa(pUUECKue IIAHHL,

- TNPOJOTbHBIE W MOMEPEYHbIC MPOPUIU CYyIECTBYHOIIHX H
MPOEKTHPY EMBIX TPACC aBTOMOOMIBHBIX JOPOT U BPEMEHHBIX POE3/0B;

- npoduIM CKJIOHA B HAPABJICHUN HANOOJBIIECTO YKIOHA penbeda
MECTHOCTH;

- TPOAOJbHBIC U MONICPSHUHBIC MPO()HITH OTHOCHTCIILHO OCCBOM JINHHH
MPOCKTHPYEMBIX VACPIKHBAOLIUX COOPY KCHHIA.

522 TonorpaduuecKkue MIaHbI JOKHBI OTPAXKATS:

- COBPEMCHHBII pebe() MECTHOCTH H CHTYAITHIO,

- KOHTYPHI CYyIIECTBYOIIIX OTOI3HCH, OCHIICH, 00BAJIOB;

- BBIXOZBI MOA3EMHBIX BOJ, HCTOYHHKH IIPUPOTHOTO H TCXHOTCHHOTO
00BOIHCHHUS CKJIOHA;

- MecTa ¥ Xapaktep Ae(hopMaLHi 3MaHUI H COOPY >KEHHI, TOA3EMHBIX
U HAQI3EMHBIX KOMMY HUKALUH.

KpynHoMmacmTabHble TONOILIAHBI TAKKE TOJDKHBI OTPAXKATh:

- OpOBKH CpbIBa OIIOI3HEH;

- TpEeIUHBI U Ae(opMaLUH NOBEPXHOCTH 3¢MJIH HAa CKJIIOHE (BAJIBL,
TPAABL, 3aIATHHBL);

- ONOJ3HEBBIC AcopManHU PACTHTENLHOCTH («CAOICBHIAHBIN HITH
«TBSHBIW» JIEC, HAPY IICHH IEPHOBOTO MIOKPOBA);

- medhopMaLvH IOKPBITHS JOPOT M ITIOIAIOK (TPSIIUHBL, IPOCAIKH HITP. ),

- Y4acTKH 3a00JI0UCHHOCTH, MOYAXKHHBI H JP.
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5.2.3 Teone3uyeckue NpO()HITH JOJDKHBI BHITOTHATHCS B HEHCKAYKCHHOM
Macmrabe.

524 Bribop MacmTaba miIaHOB W mpodHuICi, KOMHYCCTBA H
pacnionoxeHus nMpoQuiIcH HEOOXOAMMO OCYIIECTBIATh B COOTBETCTBHH C
TpeOOBAHIAMHE ACHCTBYIOIIX HOPMATHBHBIX TIOKY MCHTOB.

5.3 TpeGoBaHHsI K HIDKCHEPHO-TE0JIOT TIECKIM H3BICKAHISIM

53.1 Jlma pacyeTa M MPOCKTUPOBAHKA CBAHHBIX IIPOTHBOOIIOI3HEBBIX
COOPY>KCHHH COCTaB MAaTCpPHAJIOB HHXKCHEPHO-TEOJIOTHYECKUX H3BICKAHUI
JIOJDKEH BKJIIOYATh:

- aHAJIM3 apPXHUBHBIX MATCPHAJIOB, 0000IIECHHIE OIBITA YKCILTY ATALIHH
ABTOMOOHIIBHBIX JOPOT B AHAJIOTHYHBIX HEZKCHEPHO-TCOIOTHYCCKHX Y CIIOBHX;

- OIECHKY TeOMOpP(OITOTHYCCKHX YCIOBHH TCPPHUTOPHH C
O0TOOpPaKCHHCM OTIHYHTCIABHBIX OCOOCHHOCTCH OmMON3HCH, (opm
MHKpopeaseda, MOp(PO3TEMEHTOB BHEOMOI3HEBOH 30HHI peibe(a HA
MOP(OJIOTHYCCKHX KAPTAX, JAHHBIC O HATMYHHM H THIIC PACTHUTCIBHOCTH,
TIOJIO’KCHUH CTBOJIOB JCPCBLEB ((IbAHBIN JIEC) H APYTUX NPU3HAKOB HATUYHS
OTOJI3HEH;

- OHIpEAeNCHHE TeOJOTHYECKOTO CTPOCHHA TEPPHTOPHHE C BBIICIICHHEM
HHKEHEPHO-TCOJOTHICCKUX JICMEHTOB;

- OLEHKY F'MIPOICOJOTHUCCKUX YCIOBHH — BBIABICHUE HCTOYHHKOB
3aMAYHMBAHHUA TPy HTOB CKJIOHA M OCHOBAHUSA 36MJITHOTO HOJIOTHA (TIPUPOAHBIX
H TCXHOTCHHBIX); MECT BBIXOJA CTPYWHBIX TCUCHHH, HATHYHMS BOXOHOCHBIX
TOPU30HTOB (BKIIOYAS KBEPXOBOJKY»); HCTOUHUKOB H PE)KUMOB HX ITUTAHHS,
(haKTHIESCKOTO M MPOTHO3HPYCMOTO YPOBHCH rpyHTOBBIX Box (YI'B); mma
CKJIOHOB — MOZYJIA CTOKA I PACUCTOB 3PO3HOHHOM IIOIIAH; TIPH HATHYHH
B IIOJAHOXKHH OTKOCA BOJOTOKA — CKOPOCTEH OOKOBOH WM TTyOHHHOM 3pO3HUit
((paxTHyecko# 1 MPOTHO3HOM); ArPECCUBHOCTH K OCTOHAM,

- aHaJHW3 KJIMMATHYECKUX YCJOBHH TEPPUTOPHUH, BKIKOYAS
pacnpeieaeHUe CpeIHUX MECSIHBIX 0CaAKOB 3a Toabl 5 % , 50 % ., 95 %-it
00€CCIICUCHHOCTH,

- ompeaciacHUE (PU3HKO-MEXAHHUYECKHX CBOMCTB I'PYHTOB (B
coorsercTBHH ¢ [OCT 12248-2010, TOCT 20522-2012), mporHO3UpOBaHHE
HM3MCHEHUS MPOYHOCTHBIX MOKA3ATENICH O MEPE BHIBETPHUBAHIS MOJTY CKATBHBIX
NOPOJ, BBISIBJICHHE 1y BCTBUTEILHOCTH IPYHTOB K JUHAMHYCCKHM HATPY3KAM
U AMATIa30HA KOJICOAHUH BIAYKHOCTH U IUNIOTHOCTH U1 HAOY XarOIIUX TPYHTOB;

- BBIABIICHHC HC6JIaFOHpI/I$[TH]>IX HHXCHCPHO-TCOJIOTHUCCKHUX
NPOILIECCOB M OMpPEACICHHE 001acTell MX PAaCHPOCTPAHEHUS, PAa3MEpOB,
MOIIHOCTH, AKTHBHOCTH, NPHYHH, ()AKTOPOB M MOBOAA HX PA3BUTHIL,
OnpeAcIcHUE CEHCMUYHOCTH YYaCTKa;
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- OLCHKY COCTOSHHA (3((EKTHBHOCTH pabOTHI) CYLIECTBYIOLIHX
COOPYIKCHUH, BKIIOYAS 3aIHTHBIC,

- OLCHKY OMOJI3HEBOH OMACHOCTH M OIOJI3HEBOTO PHCKA HA OCHOBC
KaUeCTBCHHOTO, MOTYKOJIHYCCTBEHHOTO W KOJTHMYECTBCHHOTO MOAXOJ0B B
3aBHCHMOCTH OT CTAAMHHOCTH ITPOCKTUPOBAHI ¥ 00BEMA HCXOTHBIX JAHHBIX;

- palHoOHHpOBaHUE (KAPTHUPOBAHHE) TEPPUTOPHUHU IO CTENCHH
MPOSIBJICHHUS OTIACHBIX CKJIOHOBBIX MPOLIECCOB; KIACCH(PHUKALHUFO YYACTKOB IO
OYEPEIHOCTHU MPOBEACHUS MEPONIPHATHH HHKCHEPHOH 3aIIHTEHI,

- pa3paboTKy PEKOMEHIALM 10 HHKCHEPHOM 3AIIHTE TPACCHI.

532 OmnpeneneHue (hU3UKO-MEXaHHUECKUX CBOHCTB I'PYHTOB JOJDKHO
BKJTFOYATH H3MCPEHHE BCEX MOKA3aTENCH, HEOOXOIHMBIX I PACUCTOB CBAMHBIX
MPOTHUBOOTIOI3HEBBIX COOPY KeHHI. KOHKPETHBIN COCTAB MOKA3ATENICH 3ABUCHT
OT YCIOBHH MIOMIATKH HH)KCHCPHOW 3aIUTHI H MPHMEHACMBIX METOIOB
pacyera. B o0miem cinyvyae He0OOXOAHMO ONMPEACICHHE CACAYIOMHX (PH3HKO-
MEXAHHYECKHX CBOHCTB IPYHTOB:

- yIeIbHOTO Beca, KH/M?;

- TOKA3aTeNsd TEKYUYECTH (1 INIACTHYHBIX TPy HTOB),

- mOpUCTOCTH (KO3 (PHIMCHTA TOPHUCTOCTH),

- VACNBHOTO CUCIUICHUSA B rpyHTE, Kl1a;

- YA BHYTPEHHETO TPEHHA, IPAL.;

- Ipelena MPOYHOCTH HA OJHOOCHOE C/KATHE M PACTsDKCHHE (IULT
TMOJIy CKATbHBIX ¥ CKATbHBIX opox), MI1a;

- Moxys aedopManuu u K03(H(HUIHESHTA MOMEPEYHOTO PACITHPEHHUS
(xo3¢ddurmuenta ITyaccona) npu HCIOIB30BAHUH YHPYTOIIACTHICCKOH
MO/IC]IH TPYHTA,

- OZOMETPHYECKOTO H CEKyIIero Moayiel mpu 50 %-ii mpounocTH
TPYHTA, a TAKKE MOAY/IA YIIPY TOCTH MPH Pa3rpy3Ke B CIIy4ae HCTIOIb30BAHMS
YCOBEPLICHCTBOBAHHOHN YIIPYTOMIACTHYESCKON MOJCIH YIPOUYHAIOMIETOCs
TPYHTa;

- ko3¢ duuueHTa QHIBTPAIUH.

533 CratucTHuecKyro 00pabOTKY JAHHBIX HEOOXOAUMO IPOU3BOIUTh
C OIpeseICHUEM ITOKA3aTEICH, XapaKTEPU3YIOMUX H3MEHYHBOCTh CBOHCTB
ITPYHTOB (CPEIHET0 apH(pPMETHISCKOTO, HAMOOIBINEIO0 H HAMMEHBIIETO
3HAUCHUH, CPETHEKBAAPATHUCCKOTO OTKJIOHCHU, KO3 (uLreHTa BapHauuy,
ACHMMETPHIO, SKCIECC).

5.4 TpeGoBanus K pacueraM yCTOIYHBOCTH CKJIOHA
541 OmnpeaencHue HEOOXOIUMOTO 00bEMA H COCTABA PACUCTOB

YCTOHYHMBOCTH CKJIOHOB U OMOJ3HEBBIX JABICHUHU CIICIyET OCYLICCTBIATh B
COOTBETCTBHH C YKa3aHUAMH MOAPa3nesioB 4.3 u 7.4 pexomMeHaauui [2].
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542 B oOmeM ciy4ae pe3ybTaTsl paCueTOB YCTONIMBOCTH CKIIOHOB
[ 00OCHOBAHHA M PAcycTa CBAMHBIX IMPOTHBOOIOI3HCBBIX COOPY KCHHI
HHKCHEPHOH 3aLIIUTHI AaBTOMOOMIIBHBIX JOPOT JOJDKHBI BKIIFOUYATh.

- OLEHKY (DaKTHUECKOH YCTOMYHBOCTH CKJIOHA;

- KOPPEKTHPOBKY HCXOAHBIX IPOYHOCTHBIX CBOUCTB IPYHTOB
PaCUCTHBIMH METOAAMH (TIPH HEOOXOTUMOCTH);

- IIPOTHO3 yCTOfI‘-IHBOCTH CKJIOHA H ITTAHOBO-BBICOTHOTO ITOJIOKCHHA
TIOBEPXHOCTEH CKOIbKCHHUA C YUETOM Pa3BUTHUS HEOIArONPUATHBIX IIPUPOJHBIX
H TEXHOTEHHBIX (DAKTOPOB (BBIBETPHBAHHSA TPYHTOB CKJIOHA, CEHCMUYECKUX
BO3JCHCTBUH, TPAHCTIOPTHBIX H CTPOUTEILHBIX HATPY30K U T. 1.).

5.5 Harpysku u Bo3peiicTBust

551 B pacdyerax CBaWHBIX NMPOTHBOOMOJ3HEBBIX COOPYIKCHHH
HH)KCHEPHOH 3aIIUTHI ABTOMOOHMIBHBIX JOPOT YUHTHIBAKOTCA CJICAYIOIIHC
HArpy3KH H BO3ICHCTBHSL:

% mocrosHmbIC:

- pacuyeTHBINH OOBEMHBIN BEC TPYHTA,

- BEC PACMOJIOKCHHBIX HA CKJIOHE 3AaHUI H MOCTOSHHBIX COOPY )KCHUIA,

¥ BpeMcHHBIC:

- THAPOCTAaTHYCCKOE B3BEIIUBAHNC,

- BEC BOJOHACHIMIECHHOTO IPyHTa OOBOIHCHHOMH YacTH,

- BEC PACIIOJIOKCHHBIX HA CKJIOHE BPEMCHHBIX 3aHHH U COOPY KCHHH,

- TPAHCIIOPTHAA U CTPOHTEIbHAS HATPY3KH,

¥ ocobmie:

- JeHCTBHE IPYHTOBBIX BOJ, OTBEHAIOLICE KATACTPOPUUECKOMY
PEKUMY YPOBHS MOA3EMHBIX BOA PEAKON OBTOPSCMOCTH,

- celicMuueckas Harpyska (A1 paloOHOB ¢ HHTCHCHBHOCTBHIO
CCHCMHYECKHX BO3ACHCTBHIA 6 0aJ1I0B WiH 601ee).

552 [Ilpm pacuerax CIeAyeT pa3auvyaTb OCHOBHBIC M OCOOBIC
COYETAaHHUS HArpy30K W BO3AcHCTBHH. OCHOBHBIC COYCTAHHSA HATPY30K
BKJIFOYAIOT NMOCTOSIHHBIE H BPEMEHHBIE, 0COOBIE COUCTAHUSA — MOCTOSHHBIC,
BPEMEHHBIC H 0COOBIE.

553 OxaHOBpEMEHHOE IECHCTBUE PA3IHYHBIX HATPY30K H HX
COYCTAHMS YCTAHABIUBAKOTCS HCXOAA M3 (PU3MIESCKH PEAIbHBIX BAPUAHTOB HX
oxHOBpeMeHHOro aeiictsus u ¢ yuerom CII 20.13330.2011 (B wactu
K03 (QUIMEHTOB COUCTaHHS BPEMEHHBIX M OCOOBIX HATPY30K). BermuuHbl
NEMICXOTHbIX U TPAHCTIOPTHBIX HATPY 30K PEKOMEHIYETCS OMPEAEIIATH C YUSTOM
CI135.13330.2011 u'OCT 32960-2014.
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6 IIpoexTHpOBaHHEe CBAHHBIX MPOTHBOOMOJI3HEBLIX
COOpY KeHH i

6.1 O0mue noJ1oKenust

6.1.1 IIpoexkTHpoBaHHE CBAHHBIX IPOTHBOOIOI3HEBBIX COOPY KCHHI
MPEACTABIACT CIOKHBIH KOMIIIEKC PAaCYCTHO-KOHCTPYKTOPCKHX pador,
KOTOPBIN BKIIFOYACT:

- BBIOOP KOHCTPY KTUBHBIX CXEM B COOTBETCTBHH C PEIIACMOI 3a1a4ci
HMH)KCHEPHOH 3aIIUTHL,

- OIpEeACICHHE  KONHYECTBA M  MECT  PACIOJOKCHHS
MPOTHBOOTION3HEBBIX KOHCTPYKIIMI HA CKIIOHE,

- pacyeT MPOTHUBOOIOI3HEBBIX KOHCTPY KIIMH;

- OLICHKY TEXHHYECKOH 3()PEKTHBHOCTH MPUHATHIX MPOCKTHBIX
PEILICHUIA,

- KOHCTpPY HPOBaHHE 3JICMEHTOB COOPY KECHHUS.

6.12 KOHCTPYKTHBHBICE CXEMbl  KOMIUIEKCA  CBaHHBIX
IPOTHUBOOIOI3HEBBIX COOPYKCHHH ONPEACIAIOTCA XapaKTepOM peIacMoi
3a7a4d ¥ HEYKCHEPHO-TCOIOTHYCCKEMH Y CIOBUAMH 3aIUINAEMOTO OOBEKTA.
B o6mem ciyyae mo BHIMOIHAEMOH ()Y HKIIHH MOXKHO BBIICJIHTH CJICAY FOIIUE
KaTETOPHH COOPYKECHHUH:

- VACPXHBAIOIIME — IPEITCTBYOLIME HIIH CO3JAI0IIUE CTCCHCHHBIC
YCJIOBUS A1 CMEIICHUH OIIOJI3HEBOTO I'PYHTA,

- 3AIUTHBIC — OTKJIOHAIOIHUE CMCIICHU OMOI3HEBOIO IPyHTA OT
3aIIUINAEMOr0 00BEKTA HIIH COBMEIIAIOIMHKE (PyHKIMH ()yHIAMEHTA 00BEKTa
B YCJIOBHAX OOTCKAHUS TPYHTOM.

Oco0eHHOCTH MPOCKTUPOBAHUS COOPYKCHHI 00€HX KAaTeropui
PAcCMOTPEHBI B COOTBETCTBYFOIMX Pa3AciaX HACTOSIMIECIO METOAMYCCKOTO
JOKYMCHTA.

6.2 KoHCTpYKTHBHBIE PEeHICHHs KOMILICKCA NPOTHBOOTIOI3HEBBIX
COOPYKeHii

62.1 BriOop HEOOX0AUMON KOHCTPYKIHH HPOTHBOOMOI3HEBBIX
CBAaHHBIX COOPY)KCHHH M HMX MECTOPACMOJIOKEHHE HA OMOJI3HEBBIX HIIH
OMOJI3HCOMACHBIX TEPPHTOPHAX OCY IICCTBILIFOT HA OCHOBAHKH AHATH3A H Y 4ETa:

- OCOOCHHOCTEH CKIOHOBBIX TEPPHUTOPHIH (OMOJ3HEBHIX,
OTOJI3HECONIACHBIX);

- PE3yJIbTaTOB KOMIUICKCHBIX HHXKCHEPHBIX M3BICKAHHH B MpEaenax
OIOJI3HCONACHBIX TEPPHTOPHI WM B PAHOHAX MPOSBICHUS ONIOJI3HEH M 00BANIOB
C 0XBAaTOM NPUJICTAOIIUX TEPPHTOPHIA,
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- JaHHBIX, XapaKTCPU3YIOMHNX MPOSKTUPYEMBIE H CYINECTBYFOLIHE
OOBEKTHI, a TAKKE 0COOCHHOCTEH HCITOTb30BAHAS TEPPHTOPHI,

- IPOTHO3a BO3MOJKHBIX H3MEHEHHUH €CTECTBEHHBIX YCIOBHH,
BbI3BAHHBIX IPUPOAHBIMHU HIIM TEXHOTCHHBIMY (PakTOpaMmu;

- IPOTHO3a U3MCHEHUN HA3HAYEHHUA U COCTOAHHUSA 3AIUINACMBIX
00BEKTOB;

- OLICHKHM MATEpPHANOB HAYYHO-HCCIECAO0BATEIbCKUX PAbOT H
MOZICTUPOBAHHUS, BBINOIHCHHBIX A1 BBIOOPA 3Q(QEKTHBHBIX KOHCTDPYKIHH
MPOTHBOOTIOI3HEBOH 3aIIHTHI,

- TpeOOBaHHUI APXUTEKTY PHO-IUITAHHPOBOYHBIX PEIICHHH IT0 OCBOCHHIO
TCPPUTOPHIA;

- OIBITA NMPOEKTHPOBAHUA, CTPOUTEIbBCTBA U IKCILIyaTallUH
HHKCHEPHOH 3aIUTHI 00BEKTOB B AHATIOTHIHBIX YCIOBHAX,

- TeXHHKO-IKOHOMHUYECKOTO CPAaBHEHHA BAPHAHTOB HH)XCHECPHOU
3aIHTH 00BEKTOB, PA3THYAIOIMMXCS HAOOPOM HH)KCHEPHBIX CPCACTB H
METOJOB, CTOUMOCTHBIMH H JKCIIYaTAaHOHHBIMH NMOKA3aTEIISIMH,
3((heKTHUBHOCTBEO KATIUTATHBIX BJIOYKCHHIA,

- JaHHBIX O MECTHBIX CTPOUTEIBHBIX YCIOBHAX, KIUMATHUCCKHX
0COOCHHOCTAX, HATMYHH KaphEPOB CTPOHUTEIBHBIX MATEPHANIOB, HaHOOICE
IIOJTHOM HCIIOJIb30BAHMH MECTHBIX CTPOUTEIILHBIX MATEPUAJIOB H IPHPOTHBIX
pecypeoB;

- BBIIIOJHEHUS PaboT CIIOCOOAMH, KOTOPBIC HE IPHBOAT K NOSBJICHHUIO
HOBBIX H (HJIH) HHTCHCH (DUKALIHH JCHCTBYFOIIMX OMOJI3HCBBIX 04AroB;

- TpeOOBaHUH MO CUCTEMATHYECKUM HAOMIONCHUIM 32 COCTOSHHEM
TEPPUTOPHH H 3AIIHIIACMbIX 00BEKTOB, 32 pAOOTOH COOPYKCHHH HEKCHEPHOH
3aIIUTHI B ICPUOJ CTPOUTEILCTBA H SKCILTY aTallii (MOHHTOPHHIA),

- BBIOOpPA MECT YCTAHOBKH KOHTPOJBbHO-H3MEPHTCIBHBIX MPHOOPOB
(MHKIIMHOMETPOB H TIP.), HAOMFOMATCIBHBIX CKBAXKHH, YCTAHOBKH JATYHKOB,
MOCTOB, TEOIC3MICCKHX PENCPOB, MAPOK U APYTHX MPUOOPOB A1 HAOTFONCHHS
B IIEPUO.I CTPOUTEIHCTBA H SKCILIY ATAIMH 32 PA3BUTHEM BIIMSHUS OTIOI3HEBBIX
MPOILIECCOB HA IIPOTHBOOIIOI3HEBBIC COOPYKCHHUA H 3aIHIIACMBIC OO BEKTHI,

- IPABHJI TEXHHYCCKOH 3KCIUTyaTallHd COOPYKCHHH MH)KCHEPHOMH
3a0IMTHI K OPraHU3aLUH PAOOTHI CIIyKOBI TEXHHYESCKOH SKCILTY aTAlHH;

- CTCTICHH OTBCTCTBCHHOCTH H IICHHOCTH 3aIIUINACMBIX TCPPHTOPHIA,
30AHUH W COOPY)KCHHH, a TAKKE KOHCTPYKTHBHBIX H IKCIUTY ATALIHOHHBIX
0COOCHHOCTEH MOCIICAHIX,

- BO3MOXXKHOCTH HCIIOJIb30BAHHUS MPOCKTUPYEMBIX COOPYKCHHH B
KaueCTBE KOHCTPYKTHUBHBIX 3JICMCHTOB 3JaHHN U COOPYIKCHHH, KOTOPHIC
IUTAHUPYETCS Pa3MELIATh HA ONOI3HEONMACHOH TEPPUTOPHH.

12
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6.2.2 CgaifHbIC MPOTHBOOMOI3HEBBIC KOHCTPYKIHH B 3aBUCHMOCTH OT
COYETAHHUS PA3THYHBIX YCJIOBHH U KOH(HI'YpaUWH CBAWHOTO MOJSA
HOAPA3ACIHIFOTCS:

¥ M0 PACIOIOKECHHIO OTHOCHTEIHHO 3AI[HIIAEMOTr0 00BEKTA
(pucyHok 1) Ha:

- HM30BBIE (PACIOJIOKECHHBIC CO CTOPOHBI HU30BOTO CKIIOHA),

- BCPXOBBIC (PACIIOIOKCHHBIC CO CTOPOHBI BEPXOBOTO CKJIOHA),

- COBMCIICHHbIC (BHIOIHSIOMME (PYyHKIHH ()yHIAMEHTA O0BCKTA);

$ 0 MOIIHOCTH HEMOCPEACTBEHHO YACPKMBAEMOTO MACCHBA TPYHTA
(pucyHOK 2) Ha:

- YACPKHBAFOIIHE BCEO OMIOJI3HEBYFO TOJIILY,

- YACP’KHBAOIIHE HIDKHIOK YacTh OMOI3HEBOM TOJIIIH U CO3AAOIIHC
CTECHEHHBIC YCIIOBHS JUTS TPYHTA B Y CIIOBHSAX IICPETOI3aHUD KOHCTPY KLIHH,

¥ mo mmne (poHTa ynepxaHus (pUCYHOK 3) Ha:

- HEPCKPBIBAOIIHUE BECH OMOI3HEBOM MACCHB,

- JIOKAIBHBIC (OTACTBHO CTOSIINE) COOPY IKCHHU,

§ 1o BbIMOTHAEMO#H 3a1a4€ HIKCHEPHOH 3AIUTHI (PHCYHOK 3) Ha:

- HEMOCPEACTBEHHO YACPKUBAOIIHC OMOI3HEBOH MACCHB,

- CO3/AFOIIHE CTCCHEHHBIC YCIIOBHS CMEIICHHIO OMOI3HEBBIX MACC,

- 3aIIUINAIOINHUE OTACIBHBIH O00BEKT H PabOTAIOMHE B YCIOBHIX
OOTEKAHUS TPYHTOM;

i o MPOTSHKEHHOCTH y/IeP/KHBAEMOTO OTIOI3HEBOTO CKJIOHA HA:

- OJHOSIPYCHBIC,

- MHOTOSIPYCHBIC (PACIIOIOKEHHBIC B JBY X U 00JICC sSIpycax MO JTHHE
OIOJI3HA);,

§2 10 PaCTIOIOKEHHEO 3IEMEHTOB CBAMHOTO MO (PHCYHOK 4) HA:

- CILTOIIHBIC CTCHBI H3 Oy POCCKY IUXCS Wi Oy POKACATCIbHBIX CBAH,

- CBAaifHbIC CTCHBI M3 OyPOHAOHMBHBIX CBail (C mIAroM B OCAX Ooiee
OJHOTO JUAMETPA),

- OTJCIBHO CTOSIIUC THHCHHBIC COOPY KEHHSL,

- OTZJENBHO CTOSLIUE KYCThI CBAl,

- OTJENBHO CTOSIIKE CBAH;,

§% 1o B3aMMHOMY PACIIONIOKEHHIO CBAM B PAIAX:

- C INAXMATHBIM PACIIOJIOKCHHEM,

- C PAZXOBBIM PACIIOJIOKCHUEM.
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a, 0, B — PacIoJIOKEHUE COOPYIKEHUA COOTBETCTBEHHO HU30BOE, BEPXOBOE,
B OCHOBAHHHU OOBEKTA;

1 — cBalfHOE COOpYIKEHUE; 2 — 3AIMUIIAEMBIH OOBEKT; 3 — OTIOI3HEBOH
TPYHT; 4 — KOPEHHOH Y CTOHYMBBIA IPYHT; 5 — HOBEPXHOCTH CKOJIBKCHHA
PucyHok 1 — Pacnonos;xeHue MPOTUBOOMOI3HEBOTO COOPY KESHUS
OTHOCHTEBHO 3aIIHINAEMOr0 00BEKTA
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2

a, 0 — KOHCTPYKIMH, COOTBETCTBCHHO IICPEKPHIBAOIIHE BCIO TONIIY H
paboTaromue Ha «IIEPEIOI3aHUE)» OTOI3HEBOTO TPYHTA,

1 — cBaifHOE COOpPYIKEHHE; 2 — 3AIMHINACMBIH 0OBCKT; 3 — OMOI3HEBOM
TPYHT; 4 — KOPEHHOI1 yCTOHUYMBLINA IPYHT; 5 — MOBSPXHOCTD CKOJIBKSHHAS
Pucynoxk 2 — KOHCTpYKIMH MPOTHBOOMOI3HEBOTO COOPY KCHHUS IO
MOIIHOCTH HEMO CPEJCTBEHHO YASPKHBACMOTO MACCHBA TPYHTA
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-

a, 0 — KOHCTPYKIMH, COOTBETCTBCHHO IICPEKPHIBAOIIHE BCIO TONIIY H
paboTaromue Ha «IIEPEIOI3aHUE)» OTOI3HEBOTO TPYHTA,

1 — cBaifHOE COOpPYIKEHHE; 2 — 3AIMHINACMBIH 0OBCKT; 3 — OMOI3HEBOM
TPYHT; 4 — KOPEHHOI1 yCTOHUYMBLINA IPYHT; 5 — MOBSPXHOCTD CKOJIBKSHHAS
Pucynoxk 2 — KOHCTpYKIMH MPOTHBOOMOI3HEBOTO COOPY KCHHUS IO
MOIIHOCTH HEMO CPEJCTBEHHO YASPKHBACMOTO MACCHBA TPYHTA
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a, 06, B— KOHCTPYKIIHH, COOTBETCTBECHHO YACPKHBAFOIIHE OTOI3EHb,
CO3TAI0INHE CTCCHEHHBIE YCIOBHU CMCIICHHUIO TPYHTA, 3AIIHAIIAOIIHC
JIOKAJTbHBIH OOBEKT;

1 — cBaifHOE COOpY’KEHHUE; 2 — 3AIMUIIACMBIN 0OBEKT, 3 — ONOI3HCBOM
IPYHT; 4 — KOPEHHOH Y CTOHYHBBIN TPYHT
Pucynox 3 — KOHCTpYKItuy MPOTHBOOTIOI3HEBBIX COOPY KCHHM 10
BBHIMOTHAECMOH 331a49€ HHKCHEPHOH 3a10UTHI
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a, 0 — CBau COOTBETCTBEHHO OypOCCKY IHECS, Oy POKACATEIIBHBIC,
B — CBAMHBIE PAIBL T, 1, € — COOTBETCTBEHHO OTACIBHO CTOSIIHC
COOPYIKEHHsI, CBAMHBIE KYCTBI, CBAH
PucynoKk 4 — KOHCTPYKIIUH TPOTHBOOMOI3HEBBIX COOPYKCHHH MO
PACTIOIOKEHUIO YICMEHTOB CBAHHOTO MOJIA

6.2.3 PacnonokeHHE yACP/KHBAOMICIO COOPYKCHHSA OTHOCHTCIBHO
3aMIMIOACMOTO 0OBEKTA ONMPEACIHICTCA MOJOKCHHCM 00beKTa HA CKIToHe. Ecom
3aLIMIIAEMBIH OO BEKT PACTIONIOMKCH:

- B IOJOBHOH YaCTH NOTCHIUAIBLHO ONOJI3HCBOTO MACCHBA CIICAYCT
Ipeay CMaTpUBATh YCTPOUCTBO MPEHMY IICCTBCHHO HU30BBIX YACPKUBAKOIIX
COOPY KCHHUI;

- B CpeI[HHHOi/’I YaCTH — BCPXOBBIX, HU30BBIX YACPKHUBAKIIHUX
COOPYKCHHI WJIH UX COYCTAHHH B 3aBHCHMOCTH OT MPOTHO3ZHPYCMOTO
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TIOJIOYKCHHS MOBEPXHOCTH CKOJIBKCHHS M COOTHOIICHHS PA3MEPOB BHIEMKH H
HACHIMA HA 3aIMHIIAEMOM Y4aCTKE;

- B3bIKOBOM YAaCTH — BEPXOBBIX YACP/KUBAOIIIX COOPYKCHHUH HITH
HH30BbIX B COUCTAHHH C KOHTPOAHKCTOM.

6.2.4 B cryyae HEBO3MOKHOCTH PEATH3ALUHU TEXHUUECKHX PEIICHUH
MO0 YCTPOMCTBY BEPXOBBIX HJIH HH30BBIX COOPY)XXCHHH (Hampumep, mpu
YPE3MEPHBIX HATPY3KAX HA CKJIOH OT 3AIMHIIACMOTO 00BEKTA) PEKOMEHIY €TCS
MPEAYCMOTPETh YCTPOUCTBO CBAHHOTO YACPKHBAKOLICTO COOPYKCHHS
HEMOCPEACTBEHHO MO OOBEKTOM, COBMCHIAKINECTO (YHKIUH
MPOTHUBOOIIOI3HEBOM KOHCTPYKIIMH U CBAHHOTO ()Y HIAMCHTA.

6.2.5 MOmHOCTh HEMOCPEACTBECHHO YACPKMBACMOTO MAaCCHBA
OINpeaeIIeTCAd TEXHOJOTHYECKOH BO3MOKHOCTBIO M 3KOHOMHYECKOH
3((EeKTUBHOCTBIO YCTPOMCTBA KOHCTPYKIHH TOCTAaTOYHON NMPOYHOCTH.
B03MOKHBI CIEAYIOLIME CUTYALHH.

32 MOILHOCTB ONON3HEBBIX HAKOIICHHIT OTHOCHTCIHHO HEBE/IHKA U (FLITH)
TEXHUKO-3KOHOMUYECKHE BO3MOXKHOCTH MO3BOJISIOT YCTPOHCTBO CBai
JOCTaTOYHO OOJIBLIOTO JUAMETPA TS BOCTIPUSTHS ACHCTBYIOIIMX OIOJI3HEBBIX
mapaeHuH. CieayeT mpeaycMaTpHBaTh CIUIOIIHEIC YKEIC300CTOHHBIC CBAH,
MEPECEKAIME ONMOI3HEBYIO TONMIY HA BCIO DIYOHHY M 3aLICMJICHHBIC B
KOPEHHBIX Y CTOHYHBBIX OPOAX.

32 MOIIHOCTB ONOT3HEBBIX HAKOTICHHH HMEET 3HAYMTCITHHY O BEIIHUHHY,
U (WJIK) OTCYTCTBYET BO3MOKHOCTh IPUMEHEHHS CBal OOJIBIOTO THAMETpa.
Pexomenayercs mpuMEHEHHE KOHCTPY KLU U3 CBAH-IINOH, YACPKHUBAKOIIHAX
HIDKHIOKO 4acTh IPYHTOB OIIOJI3HS M CO3AAOIIUX CTECHECHHBIC YCIOBHS IS
TEPENOJI3AHUSD BEPXHHUX CJIOCB MACCHBA TPYHTA TOBEPX COOPY IKEHHS.

6.2.6 Jlnuna (ppoHTa YACPIKAHHU OTIPEACIICTCS MOCTABICHHOM 3a0aucit
HH)XXCHEPHOM 3aIIHTHI W TEXHOJIOTHYCCKOH BO3MOXKHOCTBIO YCTPOMCTBA
KOHCTPYKTHBHBIX 3JIEMEHTOB IPOTHBOOTIOI3HEBOTO COOPY KSHHUSL, CTIOCOOHBIX
BOCHPHHATH MPOTHOBZHPY EMBIC OMIOJI3HEBBIC Y CHIHA. BO3MOKHEI Clle Iy Io1IHe
CHTYalUH.

32 IlIupuHa y4aCTKA MHKCHEPHOH 3AIIMTHI COMOCTABHMA C IIHPHHOI
OIIOJI3HEBOTO HMJIHM OINOJI3HEONACHOTO MaccuBa. JlnmuHa (DpOHTA yAep KaHHS
OTHOCHTEILHO HEBCITHKA. YACPKUBAIOLIEE COOPYIKEHHE JOJDKHO MEPEKPHIBAT
BECh ONOJI3HCBOM MM OMOJI3HECOMACHBIM YYAaCTOK €IMHOM (CIJIOIIHOW)
KOHCTPYKIHCH B 3aKPEIUIATHCS B yCTOMUMBBIX TPYHTAX 34 €T0 MPEACIAMH.

32 IlIupuHa y4aCTKA HHKCHCPHOH 3AIIMTHI COMOCTABAMA C IIHPHHOI
OTIOJI3HEBOTO HJIM OIIOJI3HEOMACHOr0 MaccuBa. [mHa (PpoHTA yAeprKaHHS
HMEET 3HAYUTCIbHYIO BETHYHHY. JIOMyCKAeTCA ACTUTH YACPKHBAOIICE
COOPY)KCHHE HA CEKIMH WM OTACIBHO CTOAIIME COOpyKeHHA. [Ipu sToM
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ClEayeT YYUTHIBATh 3(QYEKT MPOCTPAHCTBCHHOTO BO3ACHCTBHS OMOJIZHA C
YYCTOM PA3IHYHOH KSCTKOCTH OTACIBHBIX CCKIUH.

it IIupuHa yyacTka HHKCHEPHOM 3aIIMTHI CYIIECTBEHHO MCHBIIC
Pa3MEPOB OMOI3HEBOIO MACCHBA B IUIAHE. YEPXKAHUE BCETO OTIOI3HEOACHOTO
MAaCcCHBA B 3TOM CIIy4ae MOXKET OBITh Herenecooopasto. Caeayer NPHMEHSTD
OTICNBHO CTOSIIHUE COOPY>KECHHS AJIS 3aIIUTHI JOKAIBHOTO 00BEKTa Oe3
obecneueHI yCTONYHBOCTH BCETO OOI3HEBOTO (OIOI3HEOMACHOTO) MACCHBA.

6.2.7 HeoOxoauMoe KOJIMYECTBO APy COB YACPKUBAIOIUX COOPY )KSHHH
OTIPEAETIACTCA MPOTHKCHHOCTHIO YACP/KHBACMOTO OMOI3HEBOTO CKIIOHA — M3
YCIIOBHA 00€CTICUECHHS JIOKATBHOH YCTOWYHBOCTH IPYHTOB CKJIOHA MCIKIY
KKIBIMH JIBY M CMEKHBIMH SPYCaMH, a TAKOKe O0IIECH Y CTOMYHBOCTH CKJIOHA
C YYETOM BCEX APYCOB COOPYKCHHH.

6.2.8 PacnonoskeHHE 3JIEMEHTOB CBAHHOTO MOJS CICAYET BHIOHPATh
HCXOAS M3 337a4M MHKCHEPHOH 3aIIUTHI, KOHCUCTCHIMH YACP)KHBAEMOTO
OIIOJI3HEBOTO IPYHTA M BO3MOXKHOCTH €T0 MPOAABIMBAHUS MCKAY CBAHHBIMU
3JICMCHTAMH, 3 HMCHHO '

- Oypocexymmecs uiH Oy pOKACaTCIIbHBIC CBAH CIICAYCT MPHMCHSITH B
ClIy4ae HEOOXOJHUMOCTH YACPKAHHS IIMHHUCTHIX TPYHTOB IUIACTHYHOM H
TEeKYYCITACTUYHOH KOHCUCTCHLMH, OCOOCHHO MpPH VACP>KAHHH TPYHTOB
BBICMKH BEPXOBBIMH YACPKUBAIOIIUMH KOHCTPY KIIHAMH,

- CBalfHBIE PAIBI C IMAroM CBai 6ojee OTHOTO AHAMETPA CIEAYET
MPUMEHATH IIPH HEOOXOUMOCTH YACP/KAHHA OIIOJI3HEBBIX TPYHTOB PA3IHIHOM
KOHCHCTEHIMH; NIAT CBAHHBIX 3JICMEHTOB OMPEAC/IACTCA U3 YCIOBHA
HCTIPOIABIMBAHMS I'PY HTA MEXKTY HUMH;

- OTAENIBHO CTOAIIHE COOPYKEHHA CICAYCT MPHMEHATD I VACPKAHUA
OMOJI3HEBBIX IPYHTOB HA YYACTKAX, IPEACTABIIIOIIX HAUOO MBIIHH PUCK UL
3aIIMIIAcMOro 00BEKTA; PACCTOSHHE MEXKAY CMEKHBIMH KOHCTPY KUHSMH
clefyeT NPUHMMATh U3 YCIOBHA OOCCIICUCHHS YCTOHYHBOCTH IPYHTA B
TPOCBETE MEXKAY OTACIBHBIMH COOPY KCHHAMH;

- OTAETBHO CTOALIME KYCTBI CBAH MOTYT IPHMEHATHCS:

3% T4 yepykaHKA FPYHTOB CKIOHA B YCIOBHAX COMIAHMS CTECHEHHBIX
YCIOBHH AJIA CMCLICHHS TPYHTA MEKIAY CMEKHBIMH KyCTaMH CBail mpu
3HAYHTCIFHOW MOIITHOCTH OTIOT3HCBBIX HAKOTUICHHH,

¥B kauccTBE (PYHIAMCHTOB 3ANIHINACMBIX OOBEKTOB B VCIOBHAX
00TCKaHHUS OTOJI3HEBBIM I'PYHTOM;

- OTACHBHO CTOAIIMEC CBAM PEKOMCHAYETCA HPHMEHATh AJNA
HH)KCHEPHOH 3aIHTHI 00BEKTOB, KOTIa 00CCNECUCHUE YCTOWIMBOCTH
OIOJ3HEBBIX HIIM OMOJ3HCONACHBIX I'PYHTOB CKJIOHA TEXHHYECCKH HIH
SKOHOMHYECKH HELEJIeCOOOPAa3HO; OHH PACCUUTHIBAIOTCS KaK OTIACIBHO
CTOSIIIHE ONOPHI B YCIOBHAX OOTEKAHHS TPYHTOM.
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6.2.9 IIo BO3MOXHOCTH HEOOXOIHMO NMPUMEHATH IMAXMATHOE
PacnoIoKEHHE CBal B PANAX C LEIbI0 YBEIHUCHUS CONPOTUBIICHHUS CBAWHOTO
noJjsi MPOJABIMBAHHIO IPYHTA. [IpH HEOOXOAMMOCTH YCHIICHHS CBAWHOTO
COOPY KCHHSI QHKCPHBIMH KOHCTPY KIMSMH HJIH A1 PO CKA KOMMY HHKATIHIA
MEKIY CBAasAMH JOITY CKAETCS IPHMEHATD PA0BOE PACHOJIOKCHUC CBAH.

6.3 OmnpenesieHIE MECT PACIIOJIOZKEHIS CBAMHBIX
MPOTHBOOMO/BHEBBIX COOPY/KCHMIT HA CKJIOHE

6.3.1 Obwue nonoscenus

6.3.1.1 BBIOOp MECT PacHOJIONKEHHA CBAWHBIX MPOTHBOOIOI3HEBBIX
COOPY’KCHHUI IIPOU3BOAUTCSA C YYETOM HX KATCTOPHI (YACPKHBAFOIHX HITH
3aLIUTHBIX) (CM. Iy HKT 6. 1.2) ¥ IPUBEACH HIDKE.

J1a yae prKHBArOINX KOHCTPYKIHI JOJDKHA OBITH 0OCCHEeUCHA:

- JIOKAJIbHAA yCTOHYHMBOCTB OTOJI3HEBBIX WITH ONIOJI3HEOIACHBIX TPYHTOB
MCIKIY SPYCAMHU YACP KUBAOIIUX COOPY KCHHUH,

- 00mas yCTOHYHBOCTB CKJIOHA C YUCTOM BCEX SAPYCOB VACPKHBAKOIIUX
COOPYKCHHI,

- JOKaJIbHAA M 00INAs YCTOWYHMBOCTH CTPOUTEIHHON IUIOMIATKA HA
BpeMA NPOM3BOJACTBA CTPOHUTEIbHBIX paboOT B paiioHE KAKIOTO sApyca
MPOEKTHPYEMBIX YACP KUBAFOIIUX COOPY KCHHH,

- TeXHHYECKAs BO3MOXKHOCTH IOJBE3AA CTPOUTEILHOM TEXHHKH K
K)KI0MY U3 IPOCKTUPYEMBIX SIPY COB VACPKHBAFOIIHUX KOHCTPY KIIHH.

JI14 321U THBIX KOHCTPYKIUIH JOJDKHA OBITH 00ECIEeUeHA:

- JOKaJbHAA M 00INAs YCTOWYHBOCTH CTPOUTEIbHON IJIOIATKH HA
BpeMs MPOU3BOJACTBA CTPOMTEIbHBIX pab0OT B paiOHE KAXKIOTO H3
MIPOCKTUPYEMBIX COOPYKCHUH;

- TEXHHYECKas BO3MOXKHOCTh NMOABE3A CTPOHTCIHHOM TEXHHKH K
KKIOMY H3 MPOSKTHPY EMBIX 3AIIHTHBIX COOPY KEHHM.

JIn4 321U THBIX KOHCTPY KUK, OTKJIOHAIOIIMX CMEIICHUC ONOI3HEBBIX
MACC OT 00BCKTA, TAKKS JOJDKHA OBITh 00ECIIEUCHA:

- YCTOHYHBOCTH CKJIOHA IO MOBEPXHOCTIM, OXBATHIBAIOIUM
3aIIUINAEMbIH OOBEKT H BEPXOBOH CKJIOH CO CBAHHBIM COOPYKECHHEM,

- JIOKAJIbHAA YCTOMYHBOCTH CKJIOHA HIDKE 3AIUTHOTO COOPYKCHHU.

6.3.1.2 OueHka JIOKAJIBHOH W 0OIICH YCTOWYHMBOCTH TPYHTOB CKJIOHA
MOJKET IPOU3BOUTECS C HCIOIb30BAHHEM METO/IOB IIPEICTIHHOTO PABHOBECHS,
KOHCYHBIX JJIEMEHTOB H KOMOMHHPOBAHHBIX METOA0B [2]. PacueTsl
YCTOHYMBOCTH METOAAMH IPEACTLHOTO PABHOBECHS C YUCTOM YACP KUBAFOLIIUX
COOPYIKCHUH MOTYT OBITH BBIMOJHEHBI C HCIOJb30BAHHUEM IOJAXO0IA,
ONMCAHHOTO B MOAMYHKTE 6.3.4.1.
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6.3.2 Yoepoicusarouiue npomue0onon3nesvie KOHCMpyKyuu

6.3.2.1 Pa3MenieHuE yACPKHUBAIOIIUX COOPYKSHHH HA CKJIOHE CIICAYET
BBIOMpATh HA OCHOBE PACUYETOB YCTOWYHBOCTH CKIOHA M AHAJH3A JIIOP
OMOJ3HEBOI'0 JABICHHUA, MPOBOJHMBIX C YYETOM MHOTOSIPYCHOTO
pPacmoNIOKEHHA KOHCTPYKLHH COOpYyXeHHs (IMyHKTH 6.1.15-6.1.20
pexoMeHaanuti [2]).

6.3.2.2 OueHKa JTOKATBHON CTCMECHH YCTOWYHBOCTH CKJIOHA MPH
IPOCKTHPOBAHUH YACPKHBAOINIX KOHCTPYKIMH JOJDKHA MPOU3BOIUTHCS C
YYETOM BO3MOXKHOCTH TICPCIOJI3AHHA OIIOJI3HEBBIM TPYHTOM
HIDKESPACTIOI0KEHHBIX SIPYCOB KOHCTPY KLIHiA.

6.3.2.3 OueHka o0mmel yCTOHYHBOCTH CKJIOHA NPH MPOCKTHPOBAHNH
YAEP/KHBAOIIMX COOPYKEHUH TODKHA IIPOU3BOANTECS C yYETOM IOBEPXHOCTH
CKOJIB)KCHHS, NEPECEKAIOMEH YACPKUBAIOMINE JJIEMECHTHl OJHOTO HIIH
HECKOJIbKUX fAPYCOB KOHCTPYKIMH. [Ipr 3TOM HO/DKHA OBITH OOECIEUCHA
YCTOi;I‘IHBOCTL OMMOJ3HECBOTO TECJIA MEKAY KAKABIMH ABYMA CMCKHBIMH
APy CaMHU.

6.3.2.4 C uembio CHIDKCHUS OTIOJI3HEBBIX TABICHHIH HA KAOKIBIH SIPyC
YACPKUBAKOIUX KOHCTPYKIUHH PEKOMEHIYETCS YBEIMYHUBATh KOJIHYCCTBO

SPYCOB.

6.3.3 3augumnsie npomueoononznesvie KOHCMPYKUUU

6.3.3.1 Pa3meleHne 3alMTHBIX TPOTHBOOIIOI3HEBBIX COOPYKCHHH HA
CKJIOHE CJIeAyeT BHIOMpPATh Ha OCHOBE aHAIM3a MPOTHO3HPYEMBIX
NOBEPXHOCTEH CKONBKCHHA M JIIOP OIOJN3HEBOIO naBicHuA. Hamboraee
BBIFOJHBIM ABIACTCA TAKOE MMOJI0KCHHE COOPYIKEHH S, KOTOPOE FAPAHTHPYET:

- 3amuTy 0OBEKTA OT OMOI3HEBOTO JABICHHS TPYHTA,

- MHMHHMMAIBHOE JABICHHE OOTEKAHMA IIPH MHHHMAIBHO BO3MOKHOH
[TyOMHE OBEPXHOCTH CKOJIBKCHUSL.

6.3.3.2 3amuTHBIC MPOTUBOOIOI3HEBBIE COOPYKEHUS PEKOMEHIYETCA
pacmonaraTh HEIOCPEACTBEHHO NMEPE] 3AIUIMACMBIM OOBEKTOM TAKHM
006pa3oM, YTOOBI MAKCHMAIPHO HCKITFOUHTH BIMAHUC OMOI3HEBOTO TPYHTA HA
3aIIUINAECMbIH OOBEKT.

6.3.3.3 OneHKA TOKATBHOH CTCIEHH YCTOWYHBOCTH CKJIOHA IPH
NPOEKTHPOBAHMM 3AIMUTHBIX COOPYKCHUH JO/DKHA TPOU3BOJUTHCS C YUETOM
BO3MO>KHOCTH NEPETIOI3AHIA HX ONOJI3HEBBIM IPYHTOM CO CTOPOHBI BEPXOBOTO
CKJIOHA H OTPBIBA OT COOPY KEHHA IPYHTA HIDKEPACIIOIOKEHHOTO CKJIOHA.

6.3.3.4 OueHka 001mei yCTONYMBOCTH CKJIOHA TIPH MPOCKTHPOBAHHH
3aIIUTHBIX COOPY KEHHH NOJDKHA MPOU3BOAUTHCS C YIETOM HMOBEPXHOCTH
CKOJIb)KCHHS, TICPECEKAOIICH YACP/KUBAOILHE 3ACMECHTBI KOHCTPY KIIUH.

6.3.3.5 OneHKy CTENCHH YCTOHYMBOCTH PCKOMCH/YCTCS BBIMOIHATH
MHHHMYM IO IBYM PaCYETHBIM CEUCHHIM:
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- HENOCPEACTBCHHO NMEPECEKAIOIMM MPOSKTHPYEMOE COOPYIKCHHE
H 3aIUIIACMBIH OOBCKT;

- TOPOXOAJAIIMM Ha CKJIOHE B HENMOCPEACTBEHHON OIM30CTH OT
3aIUIIAEMOT0 0OBEKTA BHE 3AHUTHOTO COOPY KEHHA.

6.3.3.6 C 1enpio CHIDKCHHS JABJICHHS OOTSKAHHUS OTOI3HEBOM MACCHI
3AIUTHEIE COOPYIKEHHS CIEAYET Y CTPAUBATh IO HETIPAMBIM Y IVIOM K BEKTOPY
CMCIIEHHUS OTIOI3HEBBIX TPYHTOB HIIH «KITHHOM.

6.3.4 Ocobennocmu memoouxu pacuema ycmoiuuueocmu CK10Hd
CYUEHOM YOEPHCUBAIOU|E20 COOPYIHCEHUS

6.3.4.1 C uenpro yueTa BIHSHHS YACPKHBAIOIIMX COOPYKCHHH HA
YCTOWYUBOCTh CKJIOHA B PAcyeTax (METOAOM MPEAEIBHOIO PABHOBECHS)
PEKOMEHIYETCS YUHUTHIBATH CONMPOTHBICHUE KOHCTPYKUHHU ACHCTBHIO
ONOJI3HEBOTO JaBieHus R (pUCYHOK 5). Benuunna conpoTuBneHus R
ONPEeITCA KaK MPeaeTbHOC OMOI3HEBOE JaBICHUE P Ha COOpYIKEHHE,
COOTBETCTBYIOINEE MHHHMAJIbHOMY 3HAUYCHHIO M3 ABYX BEIHYHH:
PE3YIBTHPYFOLICH CHITBI CONPOTUBIICHUA IPYHTA B 3aACIKE CBaH U HECYIIEH
CIIOCOOHOCTH KOHCTPYKIIHH IO MPOYHOCTH CBAH HA ACHCTBUE H3THOAOIIETO
MOMECHTA W TOTIEPEYHBIX CHI. PacueTHas cxeMa OTCEKOBOTO METOAA JUIA
00eCIeYCHNUS Y CTOHYHBOCTH CKJIOHA C Y4ETOM YACPKMBAOLIMX COOPY KCHHUH

MPHUBEIEHA HA PHUC. 6.

IIpoTHBOONOIIHEBEIE
KOHCTPYKOHH

HOBCPXHOCTB CKOJIbXKCHHA

Reonstr 1
Pl

1,...,m — SIPyCBI COOPY>KCHHIA,

@, @.....@. @) — HOMEpa HacTeli OnoMsH
PucynOK 5 — [TprHIMIHAIbHAS CXEMA PACYCTA Y CTONIHBOCTH CKIOHA

C YYETOM YACPKHBAIOIIMX COOPY HKEHHHA 21
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Lz p Bpauwnzizies o7 cemopadt seea:14

X
il

]

a, b — COOTBETCTBECHHO MEPBBII H OCICIHUH OTCEKH
j-¥ 4acTH ONoJI3HA
(ocranbHbIC 0003HAYCHUS MPUBEACHBI B MOAMYHKTE 6.3.4.2)
PucyHok 6 — PacyerHas cxeMa 0TCEKOBOTO METOA
I OLICHKH Y CTOMYHBOCTH CKJIOHA C YUETOM YAEPKHUBAIOIIHX COOPY KCHUH

6.3.4.2 ®opMynbl METOAA NMPEACIBHOTO PABHOBECHS AJISI OLECHKH
YCTOMYMBOCTH CKJIOHA, IPUBEICHHBIC B MyHKTE 5.2.13 pexoMenaanwmii [2], ¢
YYETOM YACPKUBAOIIUX COOPYKCHHI MPHBEACHBI HUKE

- KO3 (PMUHEHT yCTOHYMBOCTH U3 YCIIOBHSA PaBHOBECHS CHI K |

€ Kkt +(Ni L Ei)tgj « i BFOSQ; + € Rconstrj
Kf == n n n = 5 (l)
€ N;sing, +p, ¢ W, +¢ Disinp,

i=1 i=1 i=1

- KO3((HIHEHT YCTONYHBOCTH M3 YCIOBHS PABHOBCCHS MOMCHTOB
cunkK

c ?Figi-F(Ni- uizi)tgj iR t€ R ;A¥
Km = n L n n nJ=1 n ; (2)
e Nfite Wxi+p e Wx,+p,e We +e Did,

i=1 i=1 i=1 i=1 i=1

- CHJIa HOPMAaJIbHOH pEeakIMH B OCHOBAaHHHU OTCEka (0e3 yuera

MEHKOTCEKOBBIX CHIT) N™
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N =W, cosa, +p, W, cosa; - p, W;sino, +Dycos(o; +B;)+R . sino: O)

constr j

- HOpMaJIbHAsA MEXKOTCEKOBAs CHIIA TT0 TPAHIM OTCEKOBE,

H tg] | oS I otoi L. o
Eg =Ey; +N;ssino, - I";’ o g}é"“ 5 ficosoy +p, W+
i m m Kgg @
+DE=nf, - B

T 7

e i — HOMEpP PaccMaTpUBACMOrO OTCCKA,
j — HOMED Apyca NPOTHBOOIOI3HEBBIX COOPY KECHUM,
— 00IIee KOIMYCCTBO OTCCKOB;
— oOlmiee KOMHICCTBO SIPYCOB MPOTHBOOMOI3HEBBIX COOPYKCHHIA;
YTOJI HAKIIOHA OCHOBAHUS OTCEKA K TOPU30HTY, IPaf.;
— JIJIMHA OCHOBAHUA OTCCKA, M,
— cuemyeHue rpyHra, Kl1a;
—  YI'OJI BHYTPEHHETO TPEHHUA IPYHTA B OCHOBAHUU OTCEKA, IPALT;
— BECTIpyHTa B OTCEKE, KH;
HOPMAaJIbHAS peaKUsi B OCHOBAHMH OTCEKA, KH;
—  HOPMAJIBHAA COCTABILIOIAA MEKOTCEKOBBIX CHIIL, KH
—  PEe3yABTHPYIOIIAS CHJIa BHCIIHCH HArpy3KkH, KH;
— BCJIMYHMHA MOPOBOTO JaBiAcHM, KI1a;
K03() pULEEHT CEHCMIYHOCTH,
— IUICHO CHJIBI HOPMAJIbHOM PEAKITHM B OCHOBAHAH OTCEKA N, M;
—  IUICYO CUJIBI COTPOTHUBICHUS KOHCTPYKUMU R . Mm;
R — IUJICYO CHJIBI CONTPOTHBIICHUSA IPYyHTA CABUTY, M,
X —  ILICYO CHJIBI TSKECTH OTCEKa W, M;
€ — MICY0 TOPHU3O0HTAIBHON COCTABIAIOIICH CeHCMHUYECKOH
HATPY3KH, M,
d — IUICHO PE3yJBTHPYIOMECH BHCINHEH HATPY 3KH M;
| — YroJ HAKJIOHA PE3yNbTHPYIOICH BHEITHEH CHIBI HATPY3KH
rpax.
Ilpumeuanus
1 Cuiy cONpOTHBIECHMSI KOHCTPYKIMK R~ OIIOI3HEBOMY JaBICHHIO B
dopmynax (3)u (4) caeayer yUUTHIBATD YIS OTCEKOB, HETIOCPECTBEHHO IPAHMUATITAX
C YAECPKUBAIOIIM COOPY KEHHUEM CO CTOPOHBI BEPXOBOTO CKIIOHA. [T OCTaIBHBIX
OTCEKOB BEMMUMHA R | IIPUHUMAETCS PABHOU HYJIIO.
2 Mupexcol L U R 03Ha4aloT cOOTBETCTBEHHO YCUIMS CIIE€BA U clIpaBa OT
paccMaTpUBaEMOTO OTCEKA.
3 MHaexco h 1 v 0603HAYAIOT COOTBETCTBEHHO TOPHU30HTAIHHYIO 1 BEPTHU-
KaIThHYIO COCTABISIONIYE UHIEKCHUPY MO BETTIUMHBL

O BE-
|

mZ g
|

g e
|
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6.4 Pacuerni cCBaliHLIX IPOTHBOONIOJI3HEBBIX COOPY KEHMii

6.4.1 PacyeThl CBalHBIX MPOTHBOOMOJ3HEBBIX COOPYIKCHHIM
BBIIOTHAIOTCS IO METOAY NPEACTBHBIX COCTOSIHHI H PACCMATPHBAOT ABC HX
TPy MBI

§? mepByIO (MONHY!O HEMPHTOJHOCTh COOPYKEHHS K AAJIbHCHIICH
JKCILTyaTalum):

- pacueThl OOIIEH NPOYHOCTH H YCTOWYHBOCTH CHCTEMBI
«COOPY KEHHUE — IPYHTOBBIN MacCHUB»,

- pacyeTsl MPOYHOCTH H YCTOWYHBOCTH OTACIBHBIX JICMCHTOB
COOPYIKEHHs, Pa3py LIEHHUE KOTOPBIX IPHBOIHUT K MPESKPALICHHEO IKCILTY ATALHH
COOPYKCHHUS,

- pacyeThl NEpeMENICHUI COOPYIKCHUI H KOHCTPY KIIHiA, OT KOTOPBIX
3aBHCHT IPOYHOCTb HIH YCTOHYHMBOCTH COOPYKCHHS B LEJIOM, a TAKXKE
NPOYHOCTb WIIM Y CTOMYMBOCTh OOBEKTOB HA 3aIIUINACMO TEPPHTOPHH H JP.;

¥ BTOpPYW (HEMPUTOAHOCTH COOPYKECHHS K HOPMANBHOM
SKCILTyaTallUH):

- pacyeT OCHOBAHHH, OTKOCOB, CKJIOHOB H 3JICMCHTOB KOHCTPY KIIHH,
Ppa3pynICHHE KOTOPBIX HC IPHBOAMT BCE COOPYKCHHE B HEMPHUTOJHOE
COCTOSTHHC, HA MCCTHYO IIPOYHOCTb,

- pacueTsl MO OTPAaHMYCHHIO NMEPEMEHICHUH W AcpopMaumit
COOPY’KCHHH, NPHICTAIIMHUX TECPPHUTOPHH H OOBEKTOB, HA HHX
PACTIOJIO)KCHHBIX,

- pacdeThl IO OOPAa30BAHHMIO MM PACKPBHITHIO TPCOIUH H
CTPOHUTCIbHBIX IIIBOB.

6.4.2 Bpibop panuoHanbHOH KOH(QHUTYpAUHH CBAWHOTO
NPOTHBOOMOJI3HEBOI0O  COOPYXXCHHSA  BBIMOJHACTCS  METOXOM
MOCJICA0OBATEIBHBIX MPHOIMKEHHH W BADHAHTHOTO MPOCKTHPOBAHMS.
IIpu4uHOI ABIACTCA TO, YTO HECYINA CIIOCOOHOCTD CBAWHOM KOHCTPYKLHH
OIpEeACIAECTCS MHOXKECTBOM B3aHMOCBS3AHHBIX M 3apaHCC HCH3BCCTHBIX
NapaMeTPoOB — AUAMETPOM H APMHPOBAHACM CBAM, KOJIHHMECTBOM PSIOB CBal,
PACCTOSHHEM MEKAY CBASIMH B PAAY M MEKAY PAJAMH, COMPOTHBJICHHEM
CBAMHOTO MOJII NPOJABIMBAHUIO TPYHTA H MHOKECTBOM APy THX.

6.4.3 CocTaB HCXOTHBIX TAHHBIX, HCOOXOIMMBIX TSI PACYCTA CBAWHBIX
TIPOTHBOOIIOI3HEBEIX COOPYKCHHUIH, 3aBUCHT OT HPHMEHICMBIX MCTOIO0B
pacuera.

B o0mem ciyuae HeOOXO0IMMBI CIICAYIOIIHE JAHHBIE:

- JIIOPA PACYCTHOrO JABICHUS P ITPYHTA HA COOPYIKECHUE,
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- pacUeTHBIC (PH3HKO-MCXAHHYECKHE XAPAKTCPHUCTHKHU OMOI3HEBBIX
TPYHTOB, B TOM YHCJIC U HA KOHTAKTE C KOPSCHHBIMH ITOPOJaMH (YICIbHbIH BEC

2, , YACTBbHOE CUCIUICHHE B TPYHTE €2, , yIOJI BHYTPEHHETO TPEHHUA (2, );
- pacHeTHBIC (PH3HKO-MEXAaHHICCKHUC XAPAKTCPUCTHKU HECKATBHBIX

HECMEMAEMBIX IIOPOZ (YACTBHBIH BEC ¥ , YACIBHOC CUECIICHHE B TPYHTE 2,

YTOJI BHYTPEHHETO TPEHHSA i );

- TIyOHHA PaCTIONIOKEHUS KPOBIIH CKANBHBIX TOPOA, (IIPH HAJIHMYHUH ),

- MPOYHOCTHBIC B AC(HOPMATHOHHBIC XapAKTCPUCTHKH OCTOHA (MO JIb
YIOPYTOCTH, PACUETHOE CONMPOTHBIICHAE PACTDKEHHUIO U COKATHIO U IIP. ),

- MPOYHOCTHBIC XapPAKTCPHCTHKH aPMATYPBI (PACUECTHOE CONPOTHBIICHHC
PACTSDKCHHIO U CKATHIO, MOAYJIb YIIPY TOCTH H IIP. ).

IlpuMmeyanus

1 JlaBieHHE I'pPyHTa Ha COOPYXEHHUE SBISLETCS NIPOCTPAHCTBEHHON
pacIipe/ieneHHOW Harpys3koil oT GOKOBOTO JaBICHWS T'PyHTa, IPUIOKEHHONW B
BEPTUKATHHOM CEUEHHUH, TIPOJIOTHHOM COOPY KEHHIO U PACTIONOKEHHOM 110 KOHTAKTY
C BIIEMEHTaMH COOPYKEHMSI CO CTOPOHBI BEPXOBOTO CKIIOHA.

2 JlaBleHWe IpyHTa Ha COOPYKEHHUE MOKET OBITh IIOTYUYEHO:

- IEPecYeTOM JAeHCTBYIOMEro ONON3HEBOTO AaBJIeHHUI IpyHTa E_,
OIIPEIENIEHHOIO aHaJIMTUYECKUMU MeToJlaMu (Ttopasiell 6.1 pexomenaarmii [2]), ¢
YUETOM IIPHHATOH (HOPMBI IOPHI pacIIpeieTIeHHs JaBICHHH 10 IITyOHHE OTION3HS,

- HETIOCPE/ICTBEHHO T10 PE3yJIhTaTaM PacyeTOB YMCIEHHBIMU METO/[aMH, KaK
Pa3HOCTE OIIOT3HEBOTO JABIEHHUA IPYHTa P, CO CTOPOHBI BEPXOBOTO CKJIOHA M OTIIOPa
P, I'PYHTa HU30BOTO CKIIOHA, ¢ Y4ETOM 00ecIieeHIA Heo0X0MMOTo Koshpurmenta
3araca (mojpasen 6.2 pekoMeHAarmii [2]).

3 Jlug coopy KeHHH, JOIYCKAIOMMUX paGoTy B YCIOBUAX OOTEKaHMS
T'PYHTOM, IaBICHAUE TPyHTa Ha COOPYKEHHE HE0OOX0IMMO OT'PAaHIUMBATH BETUYMHOM
JapieHus o0Tekarus Py - (yHKT 6.4.14).

1A OLICHKHM YCHJIHMH B 3a4CJKE CBal, BBINOJHACMOH OTACIbHBIM
pacyeToM, HEOOXOOAMMBI TakKe MJaHHble 0 Ko3(p(PunueHTe
MPOTMOPIUOHATEHOCTH K rpyHTa MO0 G0KOBOM MOBEPXHOCTH 32ICIIKH CBAH.

6.4.4 Beibop cocTasa pacyeTOB KQXKIOTO KOHKPETHOTO KOHCTPY KTHBHOTO
pEIICHUS IPOTHBOOIIOI3HEBBIX COOPYIKCHHIM JOJDKEH YYUTHIBATH CICLU(PHKY
BBITOTHACMOH ()Y HKIHH U YCIOBHH paOOTH KOHCTPYKIIHH HA CKJIOHE:
¥ a1 yaepKMBAIOIHX COOPYIKEHHIA, HEMOCPEACTBEHHO
MPENATCTBYFOIIMX OTIOI3HEBBIM CMCIIICHHM

- JaBJICHHC TPYHTA HA COOPYKCHHUE ONMPCACTACTCS BEIMIHHON
()POHTANBHOTO ONIOI3HEBOTO JABJICHHS,

- PacCTOAHHME MEXIAY CBAAMH B PAAY HAXOAUTCSA U3 YCIOBHUSA
HENMPOJABIHUBAHMA I'PYHTA MEXKAY CMEKHBIMHM CBAasSMH INPH HANPABICHHH
BEKTOPA ONIOI3HEBOTO TABJICHH NEPIICHANKYILIPHO OCH COOPY AKCHHS,
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- OI€HKa o0meH yCTOMYHBOCTH COOPYIKCHHS MPOU3BOIHUTCS C
Y4ETOM NOBEPXHOCTCH CKONIBKSHUA, MPOXOIAIIMX HIDKS KOHIIOB CBAif,

32 A yAepIKMBAFONIMX COOPY KCHHIA, CO3TAIOIIHX CTCCHEHHBIC YCIIOBHS
CMCIICHHIO TPYHTA:

- PACCTOSHHE MEKIY CMEIKHBIMHU COOPYIKCHISIME OPEACIIACTCS U3
YCIOBHA 00€CHEeYEHH MPOCTPAHCTBCHHOM YCTOMYMBOCTH Y4ACTKA CKIIOHA
MEXIY HUMH,

- JaBICHHE TPYHTA Ha COOPYKCHHE OMPCACIACTCS BEIHYMHOM
(pOHTAIBHOTO OIOT3HEBOTO JABJICHUS B CTBOPE COOPYIKEHHUS,

- ONOJI3HCBOC JABJICHHC HA COOPYIXKEHHE ONMPEIEIIETCS C YUSTOM
pacnpeneiacHus CyMMAapHOTro ()POHTAIBLHOTO OIOJI3HEBOTO JABJICHHUS HA
CMCIKHBIC COOPYIKCHUA,

- PacCTOsSHHE MEKAY CBASIMH B PALY HIH KYCTE OMPEACIACTCS U3
YCIIOBHSA HENPOAABIUBAHHUS IPYHTA ME)KAY CMEIKHBIMHU CBAsIMH,

- OIEHKA 00mEeH yCTOHYHBOCTH COOPYIKCHHS MPOU3BOAMTCA C
YYETOM MOBEPXHOCTEH CKONBKESHHS, MPOXOALINX HIKS KOHIIOB CBaif;

§ A 3aUMTHBIX COOPYKCHHMIA, OTKIOHSFONIHX CMEIICHHE OTOI3HEBBIX
Macc OT 00BeKTA:

- JaBJCHHUE TPYHTA OMPEACACTCS MPH CMEIICHHH OMOJI3HEBOTO
TPYHTA MOJ YIJIOM K OCH COOPY/KCHHUS,

- PpacCTOSIHHE MEXKIY CBASMH B PAAY ONMPEICIHICTCS H3 YCIOBHSA
HENPOJABIHBAHUSA TPYHTA MEKAY CMEKHBIMHU CBAsIMH,

% I 3aIMMTHBIX COOPYKCHHI, COBMEIIAIOIIHX (DY HKLHH (hy HIAMCHTA
3aMIMIIAEMOTO OOBEKTA:

- JaBJICHHE TPYHTA ONPEICIACTCS PACISTOM OMOJI3HEBOTO TABICHUS
B YCIOBHAX MIACTHYECKOTO OOTEKAHHUS CBAH OMOI3HEBBIM IPYHTOM,

- PacCTOSHUE MEXIY CBAIMHU B PAAY ONPEOCIHICTCA W3 YCIOBUSA
OTCYTCTBHA B3aHMHOTO CONPOTUBIICHUSA CMEKHBIX CBAll CMEIICHHUIO TPYHTA
MEXKIY HUMH.

IIpumMeuanue — BrlonHeHHE IPOCTPAHCTBEHHBIX PACUETOB YCTOMUMBOCTH
PEKOMCHAYETCA ITPOU3BOJAUTHL B COOTBETCTBUM C YKasaHUSAMHU ITOJpasncna 5.5
PpeKoMeHIalmii [2].

6.4.5 B obmeM ciy4yae pacuyeT MPOTHBOOMOI3HEBOTO COOPYIKCHHS
BKJIIOYACT PEIICHHE B3aMMOCBSI3aHHBIX 3a1a4:

- BBIOOPA KOH(UTY PAIH CBAWHOTO IO,

- OIpeneeHHA HATrPy30K HA YJICMCHTHI KOHCTPY KIIHH,

- pacueTa BHYTPEHHUX YCHIMH B 3JIEMECHTAX KOHCTPY KLU,

- pacyeTa HeOOXOAMMOTO APMHPOBAHHUS JICMCHTOB KOHCTPYKIIHH H3
YCIOBHI IPOYHOCTH U TPEIIHHOCTONKOCTH;

- TIPOBCPKH AJMHBI 331CJIKH CBAH B HECMCIIACMBIC TOPOIBI;
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- OLCHKH 00mICH YCTOIMBOCTH COOPY KCHHA.

6.4.6 Brr6op xoH(UTYpanHH CBAHHOTO MO MPOTHBOOMOI3HEBBIX
COOPY KCHHU:

¥ npomssommTcs C yueToMm:

- creuH()HKH BRIMOJHACMOM COOPYKCHHECM (DY HKIIHH,

- MOIIHOCTH ONOJ3HS B CTBOPE MPOEKTHPYEMOTO COOPYKCHHS,

-  AKTHBHOCTH ONOJI3HA H YCTOHYHBOCTH IUIOIIAAKH MPOU3BOACTBA
pabor,

- TEXHWYECKHX BO3MOKHOCTEH JOCTYITHOM CTPOHTEIILHOM TCXHHKH,
TEXHONOTHYECKUX BO3MOKHOCTCH MO JOCTABKEC M YCTAHOBKC
CTPOUTCIFHON TCXHHKH B paboyce MOI0KCHHE,

- TEXHOJOTHYCCKHX OTPAHHYCHHH, HAKJIAIbIBAEMBIX CMC/KHBIMH
KOMMY HUKaIMAMU (CY ILECTBYOIUMH H TPOCKTHPY EMBIMH),

- JOCTYHNHBIX Pa3MEPOB CTPOMTEIILHOM IJIOMAAKU H T. /1.

$ BRTFOUACT OMpeIeTICHHE:

- JuaMeTpacBai,

- KOJIMYECTBA PAOOB CBaH,

- PacCTOAHUHN MEKAY CBASIMH B PAAY U MCXKIY PIIAMH,

- B3AMMHOI0 PACIIOJIOKCHHS CBAa B pAAAX (IIAXMATHOE, PIIOBOE),

$2 ocymecTBIAETCA METOIOM TOCHIEAOBATEIBHBIX MPHOTIKCHUH H
YTOYHSIETCA MO PE3YJIBTATAM NOCICAYOMIMX PACYETOB KOHCTPYKIHH.

6.4.7 KonuuecTBo pAa0B CBall MPOTHBOOMOI3HEBOIO COOPY KCHHSA
CJIEAyET MPUHUMATD, IO BO3MOYKHOCTH, HE 00Jiee ABYX.

IIpumMmeuanue - IIpumeHenue Gonee ABYX PAIOB cBait He3(GEKTUBHO,
TIOCKOJIBKY TpeTI/Iﬁ U TIOCTICAYIOIUE PAALI UCIIBITHIBAIOT CYIMICCTBEHHO MEHBIIYIO
HAarpy3Ky OT OIIOJI3HEBOTO IPYHTA, YeM IIepBble JBa. [Ipu TpexpsagHoM pazMeIneHun
CBa IIOCIIEIHUN PsJi BOCIIPUHUMAET, Kak IipaBuiio, He Oosee 10 % —20 % omonsHeBoii
Harpy3ku. | [puMeHeHe YeThIPEXPIIHOM paccTaHOBKY BHI3LIBAET IIepepacIIpeie/iCHIe
OIIOI3HEBOM HATPY3KU JIUIIL MEX Y TPETBUM U YETBEPTEIM PAJaMU CBail, Ha KayK/IpIi
W3 HUX IIPUXOJIATCS JaBICHUE COOTBETCTBEeHHO He Gortee 10 %0—15%u 5 % —-10 % ot
oOrmret Harpy3ku [3].

648  Jlng yACPKUBAIOMHUX COOPYKCHHM, a TAK)KE 3AIIHTHBIX
COOPY KCHUH, OTKJIOHAFOIIMX CMENICHHE OMOJI3HCBHIX MAcC OT 0OBEKTa,
PACCTOAHMA MEKAY CBASAMH B PALY U MEXKIY PSIaMHU JOJDKHBL

- o0ecne4yuBaTh AOCTATOYHOC COMPOTHBJICHHUE CBAWHOTO MO
TNPOJABIHBAHHIO TPYHTA P C Y4CTOM JCHCTBYIOIIMX BCIMIMH JABICHUSL
TPYHTa Ha COOPY>KCHIUC;

- VIOBIETBOPATH YCIOBUIO COBMECTHOTO COMPOTHUBICHH CME/KHBIX
CBa¥ MPOAABIMBAHHIO TPYHTA.
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649  ConpoTHBICHHE CBAHHOTO MO MPOAABIMBAHHIO TPYHTA
ONpEaENIeTCs KaK MPEAEAbHOE JABICHHE I'PYHTAa HAa COOPYIKCHHE,
COOTBETCTBYIOLICE I'PAHUIIC IUTACTHYECKOTO TCUCHHUS I'PYyHTA B MEXKCBAHHOM
MPOCTPAHCTBE.

s 0THOPSAAHOTO CBAMHOTO COOPYXKEHHs P, onpezesiercs [3, 4] mo
(opmye

7 il
E B
L.019,16%- 00523
P = — K 5342520 067+ et )
o I w lu Jﬂﬁ-li B
K — - 1ye B
o Rp i BI

rme L —paccrosHue MEKIy CBAsMH B PAAY, M;
D — mmpuna npu3MaTHIeCKOM HITH THAMETP KPY IO CBaH, M;
() — yroJy1 BHy TPEHHETO TPEHHUS IPYHTA, IPaf.

JI11 MHOTOPSITHOTO CBAHHOTO COOPY)KCHHS MPEACIBHOE JABJICHHUC
HCTIPOJABIUBAHUA MOXKCT OBITh OnpCaAcCIICHO:

- A7 CBAWHOTO MOJISI MPOU3BOJIBHON KOH(DHTYpALMH YHCICHHBIMH
METOJAMH C HCTIOJIb30BAHMEM MCTOJUKH, H3JI0XKCHHOM B PUIIOXKEHHH A

- U1 ABYXPAJHOTO PACIOIOKCHHUSA CBAl B IIAXMAaTHOM IOPSAKE IO
JAHHBIM, IIPHBEIECHHBIM B IPUJIOKEHNH b.

6.4.10 I'lpenersHOE PACCTOSHHE MEXKIY CBASIMH B PSIY anen W3 yCIOBHA
COBMECTHOTO CONPOTHBICHUA NMPOAABIUBAHHIO TPYHTA OMPEACIICTCS MO
topmyne

L. ={0,05120+239)D. ©)

6.4.11 MuHHMaTBbHOE PACCTOAHHUE MEKAY PAAAMH CBail MHOTOPSHBIX
CBAMHBIX COOPY’KCHHH TO/DKHO HA3HAYAThCA HE MEHEE JBYX AUAMETPOB,
NOCKOJIbKY NP TAKOM PACTIOI0KEHHHU JOCTUTACTC MAKCHMAJIbHOE CHIDKCHHUE
VYCHIHMH B CBASIX 3a CUCT KPAMHOTO» 3 dexra.

6.4.12 OnpenencHue Harpy30K HA 3JICMCHTHI KOHCTPYKIHH JOJDKHO
MIPOM3BOIUTECS C YUETOM XapaKTEPa B3AUMOICHCTBYSA CBAl C TPYHTOM OTOJI3HA:

- B COOPY)KCHHAX, CO3JAIOINUX CONPOTUBJICHHE MPOJABIUBAHUIO
TPYHTA, JABICHUE PACIPEACIACTCA MEKAY CBASIMHU B PAAY M MEIKAY PSAJAMH,

- BCOOPY’KCHHUAX, PAOOTAFOIINX B YCIOBISX OOTCKAHUS CBAH TPYHTOM,
JABJICHHC HA CBaM OTPAHHYMBACTCS BEIMYMHOM NABIEHUA OOTCKanuaA P .

6.4.13 B pacuyeTax MHOTOPSTHBIX CBAHHBIX KOHCTPY KLU, OKA3bIBAFOIIUX
CONPOTHUBIICHUE NPOJABIUBAHHIO TPYHTA, HCOOXOAHMO YYHTBIBATH, YTO
pacmpeaeacHUE JABICHUN IPYHTA MEXKIY PSIIAMU CBAH HOCHT HEPABHOMCPHBIH
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XapakTep M CyMECCTBCHHO 3aBUCHT OT IPOYHOCTHBIX CBOWMCTB TPYHTOB H
KOH(pUTYpaImK CBAHOTO MOJIA.

Pacnpenenenune naBneHuil MexAy psaaMu CBai MOXET OBITH
OIIPEZICIICHO:

- U1 CBAHHOTIO MOJS MPOH3BOILHOW KOH()HIYPALIMH YHCICHHBIMA
METOJAMH C HCIIOJIb30BAHUEM METOJUKH, H3JIOKECHHOH B IPHIIOKCHHH A

- U1 ABYXPAAHOTO PACIOJIOKCHHS CBAH B IIAXMATHOM HOPSAKE C
HCIIOJIb30BAHHEM I'pa(UKOB pAacTpeneNCHUS JABJICHUH, MPHBCICHHBIX B
MPHUJIOKCHUH B.

JlaBieHUE rpyHTa HA COOPY’KCHUE B COOTBETCTBYFOIIUX MPOMOPLMSX
MPHKJIAIBIBACTCA K CBAsAM KaXKIOTO PsJIa B IpeACIax UX CBOOOAHOM ITHHBI B
BHJIC PACIPECIICHHBIX MO TIIyOHHE OTOJI3HS HATPY 30K.

6.4.14 B pacyeTax KOHCTPY KIfui, pabOTArOMNX B Y CIOBHSIX OOTCKAHHS
CBail OMOIBHEBBIM IPYHTOM, P, pEKOMEHIYETCS ONpPEEATh IO (hOpPMyIaMm:

- X TPYHTOB TBEPAOM KOHCHCTEHLIMH

::ﬁTH: L P11
- — =+ - -
| H:K—tg“i 7 +2cH_ tgﬁ %b 2¢HS, tgi;‘ S

TH A ¢ tgpn Q)
Ttgm Hltgcp 2cH: ta:pfc}; S

- U1 TPYHTOB KOHCHCTEHLHH OT IOJIy TBEPAOH JO TCKYYCILIACTHYHOM

2 2
P, =— L0 ®
4sma“}1i tg (Pﬁl
rae ¥ —pacueTHBIH YACIbHBIN BEC TPYHTA, KH/M?;

& ¥ — yroJ HaKJIOHA MOBEPXHOCTH CKOJIBKCHHUS B PAHOHE CBaM, TPaj.;
H_ - MOIHOCTP OTON3HEBLIX HAKOTIICHHH B PAHOHE CBAH, M.

6.4.15 PacueTr BHYTPEHHHX YCHJIHH CBaHHOH NMPOTHBOOIOI3HEBOM
KOHCTPYKIHUH MOYKCT MPOU3BOAUTHECA AHATUTHUICCKUMH U YHUCICHHBIMH
METOZaMHU (KOHCUHBIX 3IEMECHTOB, KOHEYHBIX pasHOCTEH, k03(duuucHTa
MOCTEIH U T. A.). PacueTsl MOTYT MPOBOAMTHCS KAK BPYUHYIO, TaK H C
MPHUBJICUCHUEM MPOTPAMMHBIX CPEACTB (B TOM YHCJIEC KOMILICKCHBIX,
VUHTBIBAKOIIMX B3AHMOACHCTBHE KOHCTPYKIHH C TPYHTAMH CKJIOHA).

6.4.16 TIpumeHsieMbIC METOIBI H CPEICTBA PACUETA JOJDKHBI JaBATh
BO3MO>KHOCTB YUHTHIBATb BIMAHUE XapaKTEPa 3aAC7IKU CBAU HA PACIIPEICTICHUE
PacyeTHBIX BHY TPCHHHX YCHIMH (YIIPYTOH — B YCIOBHAX A€ (OPMHPYEMBIX
HECKaJIbHBIX MOPOJ, )KECTKOH — B c1a00Ae(POPMHUPYEMBIX MOJTYCKATBHBIX H

CKAJIbHBIX IOPOJAX). i~
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6.4.17 Pacuet coopyskeHHUH CI0KHOHM B maaHe (OpMBI (HampuMep,
APOYHON) PEKOMEHIYETCS MPOU3BOAUTD B IIPOCTPAHCTBEHHOM MOCTAHOBKE C
HCIOJIb30BAHHEM ITPOTPAMM TPEXMEPHOTO MOICTHPOBAHHSI.

Coopy>xeHus THHEHHOH (OPMBI B ITaHE MOTYT OBITH PACCUHTAHBI C
MPHMEHECHUEM ILIOCKUX PACUETHBIX CXEM. PacyeT Mpou3BOAUTCA B CCUCHHUH,
HOPMAJIbHOM K NPOJOJBbHOH OCH coopykeHHA. CBAW COOPYIKECHHUSA
MIPOCLHPYIOTCS B PACUECTHY IO IUIOCKOCTD, 00pasys:

- KOHCOJIBHYIO PAaCUCTHYIO CBAIO IIPH OJHOPSIHOM PACHOJOKCHHA
CBaii;

- IUIOCKYIO PaMy IPH MHOTOPSIHOM PacIHOJIOKCHUH CBAH.

6.4.18 I'lo pesynbraraM pacyeTOB KOHCTPY KIIMH HA ACHCTBHE JABIICHUS
TPYHTA JOJDKHBI OBITH IOJIyYECHBI BEIMYMHBI IEPEMEINCHUH, TPOAOIbHBIX H
MOTICPEYHBIX CHJT U H3rHOAOIHX MOMEHTOB B KOHCTPY KI[HH.

6.4.19 PacueTHBIC BEIHYHHBI NEPEMCIICHUN KOHCTPYKIMH JOJDKHBI
YAOBICTBOPATH CIICAYIOMIMM Y CIOBHAM.

¥ IepeMemenns KOHCTPYKIMH B yPOBHE IPYHTA, CO3AAOMIETO OTIIOP,
HEC JOJDKHBI MPCBBIIIATH JOITY CTUMBIX 3HAYCHHI

D

LI o)
L

'IJ..IJ ﬁ) (10)

e U — NEPEMCIICHHE B YPOBHE MOBEPXHOCTH IPYHTA, CO3AAMOIETO
PCAKTHBHBIC Y CUIHA, M,

L__ — A1uHA 33aJ€]KH CBaW B IPYHT, 00CCHEYHBAOIIAA yCHIHA
PEaKTHBHOTO OTHOPA, M.

¥ BemruuHE mepeMeIeHMi KOHCTPYKIMH B YPOBHE TOBCPXHOCTH
3EMJIM C BEPXOBOH M HH30BOM CTOPOH HE JOJDKHBI NPEBHILATH 3HAYCHHH,
JOTMYCTHMBIX IO YCIOBHMAM HOPMAJbHOU Oc3aBapMHHOM IKCILIyaTaluu
3aIMmAeMoro 0osekra. ITocae 1HUE JOIDKHBI ONPEACIIATECSA B COOTBETCTBHH C
HOPMAaMH IIPOCKTUPOBAHHA COOTBETCTBYFOLIMX OOBEKTOB M MOTY T JOTIOTHATHCS
TpeOOBAHIIMH TEXHUYECKOTO 33JaHMS HA MPOCKTHPOBAHHUE.

6.4.20 ITonOop apMHPOBAHHA 3JIEMCHTOB CBAHHOTO COOPYIKCHHS
JOJDKCH OCYIIECTBILITHCA HA OCHOBAHHH PACUCTOB ACHCTBYIOMIUX YCHIHA B
KOHCTPYKIHH COTJIACHO TPEOOBAHHAM JCHCTBYHOMIMX HOPMATHBHBIX
JoKyMeHTOB, B yacTHocTH CIT 63.13330.2012, CIT 24.13330.2011 u
CII 14.13330.2014. Heo0X0AMMO BBITIOTHCHHE PACUCTOB:
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%% npouHoCTH CBaM Ha JCHCTBHE:

- H3rUOAOINEr0 MOMEHTA,

- TOTECPEYHOH CHUITBI,

3% 0Opa30BAHMA M IMHPHHBI PACKPHITHS TPCIIHH

- HOPMAJIbHBIX K IPOJOJIBHOM OCH CBaH,

- HAKJIOHHBIX K IPOJOJIBHOM OCH CBaH.

6.4.21 3aKIIOYUTEIBHBIM 3TANOM PACYETOB MPOTHBOOMOI3HEBOM
CBaMHON KOHCTPYKIMH ABISCTCSA MPOBEPKA:

- YCTOMYMBOCTH OCHOBAHMSA BIOJb 33/ICJKH CBAlf B HECMEIIAEMBbIC
MOPOIBI,

- 00mel yCTOHYHBOCTH COOPYIKECHHS.

Ha ocHOBaHuM pe3yIbTaTOB MPOBEPKH MPUHUMACTCS PEHICHHE JTHOO0
00 M3MEHEHHMH KOH(QHUTYpAaIHMH COOPYKCHHS H MApPaAMETPOB CBAl H
COOTBETCTBEHHO HEOOXOMMOCTH IIOBTOPHOTO PACUETA CBAHHOTO COOPY KCHHSL,
1100 O MPUHATHH OKOHYATEILHOTO BAPHAHTA COOPY KCHHUSL.

6.4.22 TIpoBepKy yCTOMYMBOCTH OCHOBAHHS, OKPY)KAIOIIETO CBAIO,
cleayeT IPOM3BOAUTE B COOTBETCTBHH C TPeOOBAHHAMH MOApasaena B.7
CT124.13330.2011.

6.4.23 Pacuer oOmicHl yCTOHYHMBOCTH COOPYKEHHS MPOU3BOAHUTCS B
COOTBETCTBHH C YKa3aHHAMH pasaeia 5 pexoMeHmamuii [2] ¢ yueTom
IMPOTHO3HBIX HAHOO0JICE ONACHBIX MOBEPXHOCTEH CKOJIBKCHHSA, B TOM YHCIIE
MPOXOISIIMX ITyO)Ke HIYKHUX KOHIIOB CBAiL.

6.5 KoncrpyupoBanue CBaiiHLIX IPOTHBOOIIO/I3HEBBIX COOPY/KEHHi

KoncTpynpoBaHue CBaAaHHBIX MPOTHBOOIIOJI3HEBBIX COOPYIKCHHM
HEOOXOJUMO NPOBOJUTH B COOTBETCTBHH C YKA3aHHAMH JCHCTBYIOIIHX
HOPMATHBHBIX JOKYMCHTOB, BuacTHocTd CI163.13330.2012, CT124.13330.2011,
a TAKKE HACTOALIETO METOAMYECKOTO JOKYMEHTA.

6.5.1 Tpebosanusn x mamepuanam

6.5.1.1 J1na u3roropiaeHusA OypOHAOUBHBIX CBAif CIICAYCT MPHAMCHATh
0eTOH KJ1acca MPOYHOCTH IPH CxxaTHH He HIbke B20. TTpoekTHy 0 MapKy 6eToHA
0 MOPO30CTOMKOCTH M BOAOHECIPOHHIIACMOCTH CIIEAy €T HA3HAYaTh HCXO 3
KJIMMATHYECKHX, TPYHTOBBIX M THAPOTCOJOTHYECKHUX YCIOBHH paiioHa
CTPOUTEIBCTBA CBAHHBIX MTPOTHBOOTIOI3HEBBIX COOPYIKCHHI.

6.5.1.2 B ciayyae HamuM4usA WIH BO3MO)KHOCTH NMOIAJAHUA B TPYHT,
OKpPY KAOIIUI COOPYKCHHE, arPECCUBHBIX BOJ CICAYET NPEdyCMaTpPHBaTh
MEPOIIPUATHA B COOTBETCTBHH ¢ TpeOoBanmsamu CI128.13330.2012.
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6.5.1.3 ApmupoBaHue CBail CICAyeT BBHINOJIHATH CTEPIKHEBOM
ropsYeKaTaHoM apMaTypoH Kiracca He HIDKE:

- A400 — 11 mPOXOIBHOM apMATY PBI,

- A240 — qug XOMyTOB, CIHpAaJcH, MOMEPEYHOH H MOHTAKHOM
apMaTtyphl.

JI11 IpOI0IPHOTO apMHUPOBAHUSA CIEAYET MCIOIB30BATh apMaTypy
nepuoanYecKkoro npopurst guamMetpoM ot 16 10 40 MMm. [l monepeyHoro
apMHPOBAaHHUA CBAall PEKOMEHAYETCS MPUHHMATh INIAAKYIO apMaTypy
JHAMETPOM HE MEHEE 8 MM.

6.5.1.4 TIpu HeOOXOMMMOCTH YACPKAHHS U MOBBIICHUS Y CTOHIHBOCTH
AKTHBHBIX OMOI3HEBBIX MACC, [IE YACPKHBAOIINE CBANHBIC 3JIEMEHTBI TOJDKHBI
BOCIIPHHHMATh OMOJI3HCBOC AABJICHHE HCMOCPEACTBEHHO C MOMEHTA HX
YCTPOMCTBA, B KAYECTBE MPOAOIBHON apMaTypbl PEKOMEH/TY €TCSl IPUMEHATh
JKECTKHI apMaTy PHBIH Kapkac, HAIIPUMED, BBIIOJIHEHHBIN 13 CBAPHOH Oamku
KOpOOYaToro MM JBY TABPOBOTO CEUCHHUSL.

6.5.1.5 B aBapuiHBIX CUTYalUIX HAa Y4AaCTKAX AKTHBHBIX OIIOI3HEBBIX
MOJBIDKCK, A TAKKS IS TOBBIICHUSA HECY LCH CIIOCOOHOCTH CBAH B YCIIOBHSX
OTCYTCTBHS arpeCCHBHOTO XMMHYECKOTO BO3ICHCTBHUA IPYHTOBOM Cpeabl H
TPYHTOBBIX BOJ B KAUCCTBE KECTKOM apMaTy pbI CBal JOIY CKACTCsA HCTIOIb30BaTh
HEH3BJICKACMBIE 00CaTHBIE TPYOBL.

6.5.2 Koncmpyuposanue ceaii

6.5.2.1 ApmupoBaHue CBai CJie/ly €T BHIIOTHATH HA BCIO JJIHHY CTBOJIA
IPOCTPAHCTBEHHBIMH KAPKACAMH.

6.5.2.2 JTns mpoA0IbHOM paboycii apMaTy phbl TOIMIMHA 3AIHTHOTO CIIOS
JIOJDKHA COCTaBJLITh HE MeHEE 50 MM.

6.5.2.3 KonuyecTBo cTep)KHEH MPOJOIbHON apMary phl B ONMEPEYHOM
CCUCHHH CJIEAYET MPHHUMATh HE MEHEE 6 IIT.

6.5.2.4 MUHUMAJIbHOE PACCTOSIHUE MEXy CTCP)KHAMH IMPOIOIbHON
apMartypsl B CBETY JOJDKHO ObITh HE MeHee 50 MM. JlomyckaeTcs ClapeHHoe
pPaCIONOXKCHHE CTCPIKHEH NMPOJONBHON apMaTyphHl (KOTJA CTCPIKHH
PAacIoIararoTCs MOMAPHO, MPAKTHYCCKH OC3 3230Pa B CBETY).

6.5.2.5 MakcuManbHOE PACCTOSIHHE MEXKAY CTCPKHAMH MPOI0IbHON
apMaTypsl T0JDKHO ObITh He Ooiee 400 MM.

6.5.2.6 PacnonokeHHE MPOAOILHOH apMaTyphl BOJb KOHTYpa
MOMEPEYHOT0 CCYCHUSA CBAU MOJKET NMPHHHMATHCSI PAaBHOMEPHBIM H
HECUMMETPUUYHBIM. [IpH HECHMMETPHYHOM PACHOJIOKCHHH MPOAOIBHBIX
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CTEPKHEH KOIMYECTBO apMaTryphl B PACTSAHYTOM 30HE CEYCHHMS MPHHUMAIOT
IO PacyeTy, B CXKATOM 30HE — KOHCTPYKTHBHO.

6.5.2.7 B ciay4yae OJHOPAAHOTO PACTIONIOKCHHUS CBAl B COOPYKCHHH H
TIPH YCTIOBUH 003aTEIFHOTO KOHTPOJIS HAZT COOIIONCHUEM TIPEAY CMOTPEHHOM
IMPOEKTOM OPHEHTALMH apMATYPHBIX KAPKACOB B MPOLECCE MPOHM3BOACTBA
PpadoT IOy CKAETCs MPUMEHATh HECHMMETPHYHOE PACTIONIOKEHHE MPOAOIIbHOM
apMaTyphL

6.5.2.8 Ilpn MHOTOpPSAIHOM PACIOJIOKCHHH CBalf, 00BEAHHECHHBIX
POCTBEPKOM, CJICAYET IPHHUMATh PABHOMEPHOE PACTIONOKEHHE MPOJOTEHOM
apMaTypsl BIOJb KOHTYPA MONEPEYHOTO CEUYCHHS CBAH.

6.5.2.9 Tlomepeunoe apMupoBaHHE OypOHAOMBHBIX CBA# KPYTJIOTO
CCYCHHA PEKOMEH/IY€TCS BHITOHATH HABUBKOM CITHPAITH U3 TIIAKOH apMAaTy PBL
[Iar ciupanmu caeayeT NPHHUMATD IO pacyeTy, HO He Oosee 200 MM.

6.5.2.10 Iy obecneueHus NPOSKTHOH TOMMIHHBI 3IUTHOTO CJI0s1 OSTOHA
CIEAYET MPUMEHATH (DMKCHPYIOIIME NMETIH M3 TIAJKOH apMaTypsl WM
MOJOCOBOM CTANH.

6.5.2.11 KoHCTpyKIHUs apMaTypHOTO KapKaca J0JDKHA 00eCTICYHBaTh
€10 YKECTKOCTb IPH TPAHCIIOPTHPOBAHUH H YCTAHOBKE B IPOCKTHOE MOJIOXKCHHE.
Jig MOBBIIICHHUA KECTKOCTH KapKaca HEO0OXOJUMO YCTAaHABJIMBATh
HOIEPEUHBIC KOBIIA JKCCTKOCTH H3 MOJIO0COBOM CTaH.

6.5.3 Koucmpyuposanue pocmeepxa

6.5.3.1 C uenpr0 mepepacupeAcICHHS YCUIHH MO AJTHHE
IPOTHUBOOIOI3HEBOTO COOPY)KCHHUS, 4 TAKKE CHIPKCHHSA HATPY30K B CBAsX
MHOTOPSIHBIX KOHCTPYKUUH 3a cueT «paMHOTO» 3((ekra romossl crai
PEKOMEHAYETCS 00BEAUHATH MOHOTHTHBIM JKeJIe300¢ TOHHBIM POCTBEPKOM.

6.5.3.2 PocTBEpK PEKOMEHIYETCS MMPEAYCMATPUBATh TOPU30HTAIBHBIM.
B ciy4ae He0OXOAMMOCTH JOIY CKACTCS MPHHAMATh HAKIOHHBIH POCTBEPK C
NPOJOJIbHBIM YKIOHOM He Ooisee 15 % mpu ycmoBuH oOecmeyeHHUs
JOCTaTOYHOM KECTKOCTH Y KJIAIbIBACMOM OCTOHHON CMECH.

B ciyyae mpuUMCEHEHHS MOAMOPHBIX CTCH HA POCTBEPKE IIA
o0ecneyeHUsI CTOKA BOJBI CIEAYET MPEAyCMaTpPHBaTh MOMEPEYHBIH YKJIOH
poctsepka He MeHee 0,5 %.

6.5.3.3 ConpspKeHue CBal C POCTBEPKOM CIIEAY €T MPHHUMATD JKECTKHM.
ITpu 0mHOPATHOM PACIIOJIOKECHHH CBAH JOTTYCKACTCS IMAPHUPHOE COMPSDKCHHUE.
I'myOuHy 3ameku cBaif B pOCTBEPK CIICAYET MPUHUMATH HE MEHee 150 MM,

6.5.3.4 B cayuac jKeCTKOIO CONPSUKCHUA CBAl C POCTBEPKOM JTHHY
3a€KH apMATyPHBIX BBITYCKOB CBAl B POCTBEPK CIIEAYET MPUHHMATH IO
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pacueTy, HO He MeHee 20d mpu UCTIOTb30BAHUH APMATy Phl MEPHOIHICSCKOTO
npo¢uns u He MeHee 40d — rmaakoi apMarypsl (d — IHAMETP CTEPIKHS).

IIpu OTCYTCTBHM HHOTO PACUETHOTO OOOCHOBAHMSA JTHHY 3a7CTKH
apMaTypsl CBal B POCTBEPK CICAYET MPHHHMATH HCXOAS U3 yCIOBHA
PAaBHOIPOYHOCTH CHCTEMBI «aPMATY PHBIH CTCP;KEHb — OETOH» B COOTBETCTBUH
cyxkazanusivu yHkta 8.3.21 CIT52-105-97 (yacts IV).

6.5.3.5 [IpoaoapHOE W MONMEPEYHOE ApPMHPOBAHHUE POCTBEPKA
HEOOXOAMMO BBIIOIHATH B COOTBETCTBHY C PACUETOM JCHCTBYIOIIMX Y CHIIHI B
KOHCTPY KIIUH.

6.5.3.6 'eomeTpHyeCKHE pa3MephI pOCTBEPKA HAZHAYAFOTCS C YUETOM
CJICAYFOIIIX KOHCTPY KTUBHBIX TPeOOBAHMUIA:

- BEJHYHHBI CBECOB POCTBEPKA (PACCTOSAHHA OT Kpasd POCTBEPKA 0
MOBEPXHOCTH CBaH), MPHHUMaeMon He MeHee 100 my;

- BBICOTHI POCTBEPKA, HA3HAYAEMOIi C y4ETOM HEOOXOAUMOMH JTHHBI
AHKCPOBKH IPOJO0ILHOM apMaTypbl CBau U MpUHUMaeMOH He MeHee 400 MM.

6.5.4 Koncmpyupoganue unvix 3.1eMeHmos coopyicenus

6.5.4.1 YcTpoicTBO OOIHIIOBOYHBIX MAHENEH, 3aKPBIBAFOLIUX
KOHCTPYKUHH CBal CO CTOPOHBI BBIEMKH ITOJ 3AIUTOM MPOTHBOOIOI3HEBOTO
COOPY’KCHHA, AOITY CKAETCS BHIIOTHATH U3 IFOOBIX MATCPUAJIOB M KOHCTPY KIHIA,
MOAXOAAMHKX MO KIMMATHYCCKUAM, METEOPOJIOI HYECKHM, TEXHOJIOTHYECKUM,
9KCIUTYaTal[HOHHBIM, 3CTCTHYCCKHUM YCIOBHSAM W APYTHM TPEOOBAHUSIM,
NPEABABIAEMBIM K MOHOJIUTHBIM H COOPHBIM JKEII€300€TOHHBIM MAHEILIM,
METANIHYECKUM H3ACAUIM (B TOM YHCJIC NPO(PHIHPOBAHHBIM H
ro()pPHPOBAHHBIM JTMCTOBBIM MATEPHAIIaM), INTACTHKOBBIM MAHESIM H T. [T

6.5.4.2 KoHCTpyKIus OOMHIIOBOYHOM MAHEIHN JODKHA 00SCIICYHBaTh
NPOYHOCTB U AOITOBEYHOCTH C YYETOM BO3MOXKHOTO JABJICHUS OCBIAFOMICTOCS
IPYHTA MEXCBAHHOIO IPOCTPAHCTBA, A TAKKE HAJACKHOCTD €€ KPEILICHHA K
KOHCTPYKIIMH CBAHfHOTO COOPY>KCHHSL.

6.5.4.3 C nenpl0 yBCIHYCHHUSA BBICOTHI YACPKHBAEMOH TOIIH
OIIOJI3HEBBIX HJIM OIOJI3HCOMACHBIX MOPOJ W NMPH YCIOBHH 00ECIICUCHHS
HAZIEKHOTO CONPSDKECHHUA CO CBAHHBIM NMPOTHBOOMOI3HEBBIM COOPYIKECHHUEM
JIOTY CKAeTCsA yCTPOMCTBO MOAMIOPHBIX CTCH HETMTOCPEACTBEHHO HA POCTBEPKE.

6.5.4.4 IloanopHas CTeHa HA POCTBEPKE MOKET OBITh BBHITIOJIHCHA:

- KeIe300€TOHHOH (MOHOJIUTHOM, COOPHO-MOHOJIUTHOH);

- CETYaTOH, 3aMOIHCHHOH KAMEHHBIM MaTCPHAJIOM;
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- apMOTPYHTOBOIf (M3 IPYHTA, APMHPOBAHHOTO TCOCHHTETHICCKUMHI
MaTepHANaMH).

11 pPUMEUYAaHHUEC— yCTpOfICTBO IIOAIIOPHBIX CTC€H M3 CE€TYATBIX WIHU
ApMOTPYHTOBBIX KOHCprKL[I/Iﬁ IIPpEAIIOYTHUTECIILHEE, IIOCKOJIBKY B OTIIMYHE OT
7KeNe300€TOHHBIX CTeH OHU He CO3/JAI0T IIPerpajibl IS IBUKEHHUS TT0 A3EMHBIX BOJ H
00eCIeHBAIOT €CTECTBEHHOE MX IPEHUPOBAHHE (IIPU YCIOBHY BBHIIONHEHUS M3
JPEHUPYIONUX MAaTEPUATIOB ).

6.5.4.5 KoHCTpPY HPOBAHHE 7K IE300€ TOHHBIX MOAIIOPHBIX CTEH JOIDKHO
BBITIOJTHATHCS B COOTBETCTBHH ¢ TpeOoBanusamu CIT 63.13330.2012.

6.5.4.6 KOHCTpYHpPOBAaHHE MOAMOPHBIX CTCH M3 CETHATHIX U
APMOTPYHTOBBIX KOHCTPYKIHI CIEAYCT BBHIMOTHATH B COOTBETCTBHH C
TEXHHYCCKAMHE TPEOOBAHHAMH COOTBETCTBY FOLIMX ACHCTBYIOIIUX JOKYMCHTOB.

6.5.5 Yrazanus no pazoenienuio coopysiceHus Ha cekuyuu

6.5.5.1 Tlpu HEOOXOMMOCTH AOIYCKACTCS ACIHTh COOPY)KECHHE HA
CEKIHHU MM PHMEHATH B PEACIAX ONOI3HEBOTrO (OMOI3HEOMACHOIO) yYaCTKa
OTJCIBHO CTOAIINE COOPY KEHHUs. [Ipu 3TOM ciiemyer yuuThiBaTh d(dexrt
IPOCTPAHCTBEHHOTO BO3ACHCTBHSA OMOI3HSA C YYETOM Pa3IH4HOM )KECTKOCTH
OTACTHHBIX CEKIHI.

6.5.5.2 Jle(popMaIOHHBIE MIBBI HE PEKOMEHIYETCS MTPEAY CMATPUBATh
B MECTAaX MAKCHMAJbHBIX ONOJ3HECBBIX HArPYy30K (HANpHUMEpP, B CEPEIUHE
OTIIOI3HECBOTO Y4ACTKA).

6.5.5.3 KoHcTpykuus AeGOopMALHMOHHBIX MIBOB JOJDKHA HCKIFOYATh
MONEPEYHBIC CMEIIECHUSA CMEKHBIX CEKI[HH OTHOCHTEILHO MPOJO0IBHOM OCH
COOPY KEHUH.

6.5.5.4 B 001HLIIOBOYHBIX MAHEISX C OOJIBLION ILIOMAIBIO OBEPXHOCTH
HArpeBa B pafOHaX CO 3HAYUTEILHON aMILTUTYI0H TeMIEpaTy pHbIX KOJIeOaHHUH
CeIyeT MPEeay CMaTpUBaTh TEMIIEPATy PHO-AC(POPMAI[HOHHBIC [IBHL.

6.5.5.5 YacTtoTy pacmoIo;KCHHUS TeMIIEPATy pPHO-AC(OPMALHOHHBIX
IIBOB CJIEAYET HA3HAYaTh IO PE3yJIbTaTaM pacyeTa TEMIEPAaTypPHBIX
aebopManui yACp;KHBAIOIIETO COOPYKECHHUS HIIH KOHCTPYKTHBHO MO
TpeboBaHuM cOOTBeTCTBYFOIMX I1as CI163.13330.2012.

6.5.5.6 IlpuMep BBHIOOpAa KOHCTPYKTHBHBIX PEHIICHUN CBAHHBIX
MPOTHBOOIOI3HEBBIX COOPYKCHHN MPHUBEACH B MPHIIOKCHHH [

6.5.5.7 IIpumep pacuera CBAaHHOTO MPOTHBOOIOI3HEBOTO COOPY KCHHUS
JAH B IpUIoKeHUH [1,
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7 CTpouTEeNbCTBO CBAHHBIX NMPOTHBOOMOJI3HEBbBIX
COOpPY KeHH I

7.1 O0mue noJ1o:KeHust

7.1.1 PaboTHI MO CTPOUTEILCTBY CBAMHBIX MPOTHBOOIOI3HEBBIX
COOPY>KEHHI CIIeYET OCYMECTBIATh B COOTBETCTBHH C TPEOOBAHHAMHE HOPM,
MIPABHJI, HHCTPY KM U HHBIX ACHCTBYIOIUX HOPMATUBHBIX JOKYMCHTOB IO
MPOM3BOACTBY U OC30MACHOCTH CTPOHTEIBHBIX padoT, a TAKKE TPCOOBAHHAMHU
JAHHOTO pa3zena.

7.1.2 TIpoeKTHPOBAHKE U MMPOU3BOACTBO JIOOBIX CTPOUTEILHBIX PadoT,
OKA3bIBAIONINX BIITHAC HA YCTOHYINBOCTH OMOI3HEBOTO HITH OTOJI3HCONACHOTO
CKJIOHA, IOMYCKACTCA MPH YCIOBHH COXPAHCHHSA €10 YCTOHUHBOCTH H HAJIHIUS
CIICIIHATBHOTO TCOTEXHIIECKOTO 000 CHOBAHHS.

7.1.3 TIpoekT OpraHu3aluM CTPOHUTEIBCTBA CBaMHBIX
IPOTHBOOTIOI3HEBBIX COOPYIKEHHI IIOMUMO MAaTEPHATIOB, PEAY CMOTPEHHBIX
JOCHCTBYFOIIUMH HOPMATHBHBIMH JOKY MCHTAMH, TOJDKCH COCPIKATS:

= IPOrHO3 AKTHBHOCTH U HHTCHCUBHOCTH OIIOJI3HCBBIX IMTPOLICCCOB HA
HICPHO CTPOUTCIIBCTBA,

- pemeHHUS IO OPTAHM3ALHMH Peibeda B mpouecce MPOH3BOIACTBA
pabor;

- MEpOIpPHUATHA IO 00ECTICYEHHIO YCTOHYHBOCTH OTKOCOB H CKJIOHOB
Ha IEPHO/I CTPOUTEIIECTBA MMPOTHBOOIOI3HEBBIX COOPYKCHHI;

- KaJCHAAPHBIA IIAH CTPOUTEIBCTBA OOBEKTOB, COCTABICHHBIH C
Y4ETOM HEOOXOAUMOCTH OKOHYAHUS UM BPEMEHHOTO MPEKPAIICHUS 36 MILTHBIX
pa60T J10 HACTYIJICHUA BJIAYKHBIX IICPHOI0B roJa U BBITOJTHCHHUA B 3TOT IEPHO
HHBIX CTPOUTEIbHO-MOHTAKHBIX PaloT;

- PEMICHHS MO Pa3MEIICHHIO OTBAJIOB IPYHTA H €TO CKIIATHPOBAHHIO
JU1 0OpaTHOM 3aChINKU 33 MPEISTAMH AKTUBHOM YACTH OIOJI3HEBOTO HIIH
OTIOJI3HEONIACHOTO MACCHBA;

- pEICHHUSA IO OPTaHH3ALUH MOBEPXHOCTHOIO BOJOOTBOAA H
BOAOTIOHWKCHIIS.

7.1.4 Ha aBapuifHbIX OIIOJI3HEBBIX YUACTKAX, TPEOYIOIMX HEMEATICHHOH
peaM3aliy MEeP 1O CTAOHIH3AIMH OTIOT3HEBBIX MACC M 3AIIUTE HETOCTHOCTH
H 3KCILTY aTaHHOHHOf[ TMPUTOAHOCTH HHKCHCPHBIX 06'I>GKTOB, CTPOHUTCIBCTBO
NPOTHBOOIOJI3HEBBIX COOPYIKECHHH 0 PEIICHUIO Y IIOJTHOMOYCHHBIX OPTAHOB
BJACTH MOJKET OBITH HAYATO IO OKOHYAHHSA BCETO KOMILICKCA IMPOCKTHO-
H3BICKATETBCKHX PA0OT.
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7.1.5 BHECeHHE N3MEHCHHUI B MPOCKT OPTaHU3aIMU pabOT B IMPOLIECCE
CTPOHTEIBCTBA JOIYCKACTCA TOIBKO IO COTIACOBAHHIO C MPOEKTHOM
OpraHU3alHCH — ABTOPOM MPOCKTA.

7.1.6 Bce BUapI CTPOUTEIBHBIX PA0OT HA ONOJI3HEBBIX H OTOI3HEONACHBIX
CKJIOHAX CJIEAYET BECTH B COIPOBOMICHUH ABTOPCKOTO HA/130Pa MPOEKTHBIX
OpraHM3alMi 32 COOTBETCTBHEM HPOCKTHBIX M (DAKTHUECKUX HHKCHEPHO-
T€OJIOTHYECKHX H THAPOTE€0JOrHYECKUX yCaoBHi. [IpoBeaeHIE aBTOPCKOTO
HaA30pa PErIaMCHTHPYETCS COOTBETCTBYIOIMMH HOPMATHBHBIMH
JOKYMECHTaMH.

7.1.7 ABTopckui Ham30p 00A3aH NMPHOCTAHABIUBATH BCE BHIBI
CTPOUTENBHBIX PabOT, BEAYMMXCS TFOOOH CTPOUTENbHOM OpraHu3alueH Ha
OTOI3HEBOM MJIH OTIOJI3HEOIIACHOM CKJIOHE, IIPOM3BOACTBO KOTOPBIX YITPOIKACT
HAPY IICHUIO y CTOMYMBOCTH IJIOIIAAKH CTPOHTEIbCTBA U CKJIOHA B IIEJIOM.

7.2 IlopsiI0K NPOU3BOACTBA PA0OT, 0UEPETHOCTH, CPOKH

7.2.1 Bribop cmoco60B u METOAOB MPOHM3BOACTBA pPadoOT,
MOCJIEAOBATCIBHOCTH M TEMIIOB CTPOHTEIBCTBA HA ONMOJ3HEBBIX H
OTIOT3HEONACHBIX CKIOHAX AO/LKEH OCYIIECCTBIIITECA B PaMKaX IMPOEKTa
OpraHM3alHU CTPOHTEBCTBA IPH COOTIONCHUH CIICAYIOMIHX Y CIOBHH:

- KaKI0€ OYePEIHOE MEPONPHATHE HE JOJDKHO HapyMaTh OOLIYI0 H
MECTHYIO Y CTOHYHBOCTH OTKOCOB H CKJIOHOB KaK B IIEPHOJ CTPOHTEIILCTBA, TAK
H 3KCILTy aTalluH,

- K@XKI0€ COOPY>KCHHE IOJDKHO 001a1aTh HEOOX0IHMMOM MPOUHOCTHIO
H yCTOHYMBOCTBIO KaK B IPOLECCE €ro BO3BEACHHS, TaK H B IEPHOJ
SKCIUIyaTaluy (BKIOYAsS NCPHOX A0 3aBEPIICHHS CTPOUTEIBCTBA BCETO
KOMIIIEKCA TPOTHBOOMOI3HEBBIX COOPYIKCHHI).

7.2.2 TIpou3BOACTBO PA0OT METOAAMH, YTPOKAFOLIMMHE Y CTOHYHBOCTH
OIIOI3HEBOTO MM OMOJI3HEOIMACHOTO CKIOHA (HANPHUMEDP, YCTPOHCTBO
3a0MBHBIX CBAall MM M3rOTOBJICHHE I'PYHTOLEMCHTHBIX CBAaH, MPUMECHECHUE
HHBCKITHOHHBIX TCXHOHOFHﬁ), AOMYCKACTCA TOJBKO NMPH CHNCHHAIBHOM
HHKEHEPHO-TCONOTHYCCKOM 0OOCHOBAHHH H HOCTOSHHOM TCOTCXHHYCCKOM
KOHTpOIIE.

7.2.3 Ouepe1HOCTh MPOU3BOJACTBA U CPOKH BBITOTHEHHUSA OTACTBHBIX
3TanoB paboT JOLKHBI HA3HAYATHCS B CTPOTOM COOTBETCTBHHE C IIPHPOIHO-
KJIMMAaTHYECKHMH YCIOBHAMH PAaHOHA CTPOHUTECIBCTBA H AKTHBHOCTBIO
OIOJI3HEBBIX MAcC, B YaCTHOCTH:

- HPOM3BOJCTBO 3eMIITHBIX PAOOT JOJDKHO OCY INCCTBIATHCS C YIETOM
MAaKCHMAJBHOTIO0 HCHOOJB30BAHHA MNMEPHOOOB C 6JIaFOHpI/I}ITHI>IMI/I
KIMMaTHICCKUMHU Y CJIOBUAMHA

37



OJM 218.2.050-2015

- CTPOMTEIBCTBO MPOTHBOOMOI3HEBBIX COOPYKEHHH 1O BO3MOXKHOCTH
CJIEIYET OCYIUECTBIIATh B MEPHOA BPEMCHHON CTAOMIM3alMH OIMOI3HEBBIX
medopmanmii;

- CTPOMTEIBCTBO MPOTUBOOIOI3HEBBIX COOPYIKCHUH JOIy CKAeTCs B
MEPHOJ MEJICHHBIX OIOI3HEBBIX MOABIKEK IPH YCIOBHH 00CCIICUCHHUS
0€30MaCHOCTH MPOBEACHUA PadOT U COOTBETCTBYIOIEM PACUCTHOM
000CHOBAHUH; PaOOTHI B TAKOM CIIy4Yae CICAYET MPOBOIUTH B MAKCHMAJILHO
C)KaThIC CPOKH;

- BIICPHO] BHITAZCHI OOHIBHBIX OCAIKOB HE JOIy CKACTCA OCTABIATh
HC3AIMUIICHHBIMHA OT 3PO3HH U BBIBCTPUBAHUA YUACTKH OTKOCOB BBICMOK H
MOIPE3aHHBIX CKJIOHOB, OCCCTOYHBIC MOHIKCHHS PeIbe()a, BCKPHITHIC TPAHIICH
U KOTJIOBAHBI, OCHOBAHHA MPOCKTHPYEMBIX 3JAHHH H COOPY>KCHHH (B TOM
YHCNIE COOPY)KEHHH MH)KCHEPHOM 3ALIMTHI), CIOKCHHBIC AUCTICPCHBIMH H
JICTKOBBIBETPUBAKOLIUMUCA TOPHBIMU IMTIOPOIAAMH,

- BCA TEPPUTOPHA OTOI3HEBOTO (OMOI3HEOMACHOTO) CKIOHA TOJDKHA
ObITh 3a071arOBPEMEHHO 00ECIICUeHA JCHCTBYFOMIEH CETHEO BOJOOTBOJHBIX H
JPEHAKHBIX MEPOTIPUATHI, HATPABJICHHBIX HA 3aIUTY OT HOBEPXHOCTHOTO H
MOI3EMHOTO CTOKOB.

7.2.4 Pa3men mpoeKTa OpraHU3alii CTPOUTENIBCTBA MO YCTPOUCTBY
OypoHAOUBHBIX U OYPOUHBEKIIMOHHBIX CBAH JOJDKEH MPCIyCMaTPHUBATh
BBHINOJIHEHUE PAOOT yYACTKAMH B MPEACTBHO KOPOTKHE CPOKH H IPH
HETIPEPBIBHOI MOCICI0BATEILHOCTH BCEX 3TANOB PadoT.

7.3 IIpou3BOACTBO 3eMJISIHBIX PadoT

7.3.1 IIpoekTOM OpraHH3anHH 3EMJIIHBIX pabOT JOJDKHBI OBITH
Ipe Iy CMOTPEHBI O4EPETHOCTD ONICPALIHIA, JUTHHA, TIyOHHA H MOPS/IOK 3aXBATOK,
HE YTPOKAFOIIUX HAPyIEHHEM O01Iei 1 MCCTHOH yCTOHYHBOCTH OTKOCOB H
CKJIOHOB, a TAKKE 000CHOBAHHBIX HHKCHCPHO-TCOJIOTHUECKHMHE H3BICKAHHSME
H T€OTEXHHYCCKHMH PACUETAMHU.

7.3.2 TTpu He0OX0MMOCTH U1 00ECIICUCHHUS YCTOIMBOCTH CKJIOHA HA
MEPHO/ MPOU3BOJACTBA OYEPEIHOTO 3TAIA 3EMILIHBIX PabOT JOJDKHBI OBITH
MIPEAY CMOTPEHBI BPEMEHHBIE IIPOTHBOOIIOI3HEBBIC MEPOTIPHSATHSL.

7.3.3 IIpoxIaaxy MOA3EMHBIX KOMMY HUKAIMH HA OMOI3HEBBIX CKJIOHAX
PEKOMEHAYEeTCA NMPEAyCMATPUBATh NMPEHUMY IECTBEHHO O€CTpaHIICHHBIM
CIIOCOO0M.

7.3.4 TIpou3BOACTBO 3EMJLIHBIX PA0OT JOJKHO OCYINECTBIIATHCS
MOCIOHHO M OTACIBHBIMH 3axBaTkaMmu. [lepexon k cieayromel 3axBaTke
JIOILy CKAaeTCs TOJIBKO MO CJIE ITOJTHOTO OKOHYAHHA BCEX pabOT HA MPEIBIIY ICH
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3aXBaTKE W IPH MOJTHOH 00CCIICUCHHOCTH PAa00T MATCPHATAMHE, MCXaHH3MAMH
H paboucii CHITOH.

7.3.5 CxyaupoBaHue u iepepaboTKa rpyHTa B IPS/ICTIAX AKTHBHOM 4ACTH
ONOI3HEBOrO MJIM OMOJ3HEONACHOIO CKJIOHA HEe Jgomyckarorcs. s
CKIAAUPOBAHHS TPYHTA CICAYET BHIOMPATh IUIOIIAIKH, JOTIOJHUTCIbHBIC
HArpy3Kd Ha KOTOPBIX HE HAPY IAIOT YCTOHYHBOCTH CKIIOHA.

7.3.6 JIukBuganys BPEMEHHBIX BBIEMOK H 3ACBINMKA MA3y X KOTIOBAHOB
MOJA3E€MHBIX COOPYKCHHH JOJKHA OCYIICCTBIATHCS C TINATSIBHBIM
TPaMOOBAHHCM HITH YKATKOH KA>KIOTO CIIOS A0 PACUCTHOM IUIOTHOCTH CKElleTa
rPyHTA.

7.3.7 I1oBepxHOCTH 3aCHIIKH AOJDKHA INIAHHPOBATHCSA 3AIIOUIUIO C
npuierarmei tepputopuci. OCTaBICHAC BaJIOB H YIIYOICHHH B MECTax
BBICMOK HE JomMycKaerca. I1o mepe ecTeCTBEHHON Ocagku oOpasyromeecs
YIOIYOJICHHE JO/DKHO BBIPABHHBATHCS JOTIOHUTEIILHBIM CIIOCM TPy HTA.

7.3.8 Ilpou3BoacTBO padOT HA KAKAOM HTANC H 3aXBATKE TOJDKHO
COMPOBOKAATHCS MOCTOAHHBIM MOHHTOPHHIOM 34 COCTOSIHUEM CKIIOHA. [Tpu
0OHAPYKCHHUH MPH3HAKOB IOATOTOBKH K OTOI3HCBBIM CMCIICHHM (TPSIIHH
3aK0JIOB, OyTPOB U BAJIOB BHINOPA TPYHTA, YPS3IMCPHBIX H (HITH) HE 3aTy XAFOIIX
BO BpEMEHH Ae()OPMAIHi POTHBOOTIOI3HEBHIX COOPYKCHHUH U Jp.) paObOTHI
CaCaAyCT HCMCAJICHHO MMPCKPATUTh U BBI3BATH CIICHUATTUCTOB TCXHHYICCKOTO H
ABTOPCKOTO HAA30DA.

7.4 BonooTBO/1 M BOMOIIOHIKEHHE

7.4.1 Bce TpaHmen, KOTIOBAHBI H NMPOYHE BHIEMKH B IPEIENax
OMOJI3HEBOrO MM ONOI3HEOMACHOTO CKJIOHA JOJDKHBI OBITH NMOJHOCTBIO H
HAJEKHO 3AIIUIICHBI OT IIOBEPXHOCTHOTO CTOKA H 00CCIICYECHBI IIOCTOSHHO
JEUCTBYHOIIUMH Y CTPONUCTBAMH TS YAAICHHS COOMPAIOIIMXCS B HUX TaNbIX,
JOXKIEBbIX M MOA3CMHBIX BOJ.

7.4.2 Ilpu pa3paboTke KOTIOBAHOB W TPAHLICH MOTYT MPUMEHATHCS
OTKPBITHIA BOAOOT/IUB H HCKY CCTBCHHOE NIOHIKCHHE Y POBHS ITOI3EMHBIX BOJ,
(B 3aBHCHMOCTH OT HH)KCHEPHO-T€OJOTHUYCCKHX H THAPOTEOJOTHYECKUX
VCIOBUH) C OPraHW30BAHHBIM OTBOJAOM BO BPCMCHHBIC HJIH HMOCTOSHHBIC
BOJOOTBOAHBIC yCTPOMUCTBA.

7.4.3 PexOMEHAYECMBIH HPOCKTOM CmOCOO BOAOOTIHMBA HIIH
BOJOMOHIDKCHHS AODKEH COXPAHATH CTPYKTYPY TPYHTA H HE JONYCKATh
cy ) (po3HOHHBIX BBIHOCOB B mpouccce padorsl. TTorpyskeHue tpyd u
HOIO(UIBTPOB HATHETAHHEM B HUX BOJBI U TIOAMBIBOM HE IOy CKACTCSL.

7.4.4 C 1emsro COXpaHSHHS €CTCCTBEHHOTO MMOBEPXHOCTHOTO CTOKA H
NPEAOTBPAINEHUA AOMOJIHHTEIBHOIO BOJOHACHIIICHHA OMOJI3HEBBIX
(TOTEHIMATBHO OMOJI3HEBBIX) TPYHTOB HA CTPOUTSIIHHBIX IUIOMIAAKAX H Iy TAX
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moAase34a K HAM JOJDKHBI OBITH MPEAYCMOTPEHBI MEPOMPHATHS IIO
MAaKCHMaJIbHO BO3MOKHOMY COXPAHECHHUIO JPEBECHO-KYCTAapPHHKOBOM
PACTUTEIBHOCTH M TPABSIHOTO MOKPOBA.

7.4.5 B cocTaBe MpOEKTa OPraHU3aliy padoT JO/DKHA Pa3padaThBaThCs
BPEMEHHAsA BOJOOTBOJHAS CETh, 00CCIMEYUBAIOINAS MOJIHYIO 3ALIHTY
OIIOJI3HEBOIO CKJIOHA OT IPHTOKA TAJIBIX M JOXACBHIX BOJX 3a CUET
MaKCHMAJILHOTO MPEAOTBPAILCHHUS HACHIIIICHHSA IPYHTOB BOAOH W HAPYIICHHUS
CKJIOHOBOI'O CTOKA.

7.4.6 B mpeaenax OMOI3HEBHIX HIH OTOJI3HCONMACHBIX CKIOHOB HE
JIOIy CKAFOTCSI HEOPTAHU30BAHHBIM COPOC BOABI HA IOBEPXHOCTH CKJIOHA WITH B
OeCCTOYHbBIC MOHIDKCHHA peirbe()a, a TaKKe YCTPOHCTBO COOPYIKECHHUH,
AKKyMY MY FOIIMX MOBEPXHOCTHBIN MM MOA3EMHBIH CTOK.

7.4.7 OTBOJ BOABI CIICYCT BBIOIHATH OPTaHU30BAHHO B TOCTOSIHHbIE
WITH BPEMEHHBIC BOJOCTOKH, MCKIIFOYAIOINIE 0OBOJHCHUE ONOI3HEBOH HITH
OIIOJI3HEONMACHOH 30HBL.

7.5 Koutpo/m kauecrBa pagor

7.5.1 TexHONTOTHA HU3TOTOBICHHA CBAall MPOTHUBOOIOJI3HEBHIX
COOPY KEHHH 10/DKHA COOTBETCTBOBATh TPEOOBAHMAM moapasaeos 12.2-12.3
CI145.13330.2012.

7.5.2 KOHTpOIb KA4YECTBA H3TOTOBJICHHU H IIPHEM KOHCTPY KIIHH JOJDKHBI
OCYIIECTBIATBCA B COOTBETCTBHH C TpeOOBaHHAMH mojapaszaena 12.7
CIT145.13330.2012, atarwke TOCT 5686-2012.

8 I'eoTexHHYECKHIi MOHHTOPHHI CBAaHHBIX
NMPOTHBOOMOJI3HEBBIX COOPYXKEHHH

8.1 Iy cBafHBIX COOPY KCHUM HH)KCHEPHOH 3aIlUTHI, PACTIONOKEHHBIX
Ha y4acTtkax Il kaTreropuu Co>KHOCTH HH)KCHEPHO-TCOJIOTHYECKUX Y CIIOBHH,
pa3pylIeHHE KOTOPBIX CHOCOOHO HapymHTh (PyHKIHOHHPOBAHHE
ABTOMOOHIIBHOH JOPOTH MM MOBICYb 32 COOOH YESIOBEUCCKHE JKCPTBBI,
PEKOMEHAYETCA BBIMOJIHATH T€OTEXHUYCCKUH MOHHUTOpPHHI. [IpoBencHue
T€O0TEXHHYECKOIO MOHHTOPHHIA HA JAHHBIX y4ACTKAX MO3BOJIICT 00CCIICUHTD
6€30MaCHYI0 3KCILTyaTAHI0 AOPOXKHBIX OOBEKTOB H HACCICHHA,
CBOEBPEMEHHO BBIABIATH OTKJIOHCHHUA B CTPOSIIMXCA MM CyIIECTBYIOIMHUX
3aIMTHBIX COOPYKCHHAX HHKCHCPHOM 3aIIUTBHI OT MPOCKTHBIX JAHHBIX,
NMPHHUMATB COOTBETCTBYIOLIME MEPBI AJIA MPEAOTBPALICHH A ABAPHH, a TAKKE
OuCHUBATH 3(PPCKTUBHOCTh NPUHATHIX MPOCKTHBIX PCIICHUN H METOJOB
pacyera.
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8.2 'eoTeXHHYCCKUI MOHHTOPUHT COOPY )KCHHU I HHYKCHEPHOU 3AIUTHI
HA aBTOMOOHITBHBIX TOPOTAX BKJIFOYACT:

- HaOJMFONCHHSA 32 COOPY KCHHUAMH HH)KCHCPHOM 3AIIHThL, HHKCHEPHO-
T€0JOTHYECKHMH MPOLIECCAMH H COCTOSHUEM JOPOXKHBIX OOBEKTOB;

- 00paboTKy W aHAIU3 MOJIY YCHHBIX PE3YIBTATOB HAOIIONCHHUIA,

- Ppa3paboTKy PEKOMEHIAIHH IO COBEPLICHCTBOBAHMIO KOHCTPY KITHIA
H YCUJICHHIO HH)KCHEPHOH 3aIIUTHI.

8.3 JI/1s1 BBIIIOJTHEHU A TCOTEXHUYECKOTO MOHUTOPHHTA B COOTBCTCTBHH
¢ CTI 22.13330.2011 cocraBmseTcs mporpaMMa padoT, B KOTOPO# YKa3BIBAIOT
COCTaB, TCXHOJIOTHIO, O0BEMBI, MEPHOAUMYHOCTh U MPOTOKHTEIBHOCTD
HabmoneHuil. [IporpamMma paboT 0 MOHHTOPHHTY IS KAXKAOTO KOHKPETHOTO
COOPY>KeHHMS pa3padaThIBacTCA HHAUBUIYAIBHO C YUCTOM:

- KATETOPHH 3AIHIIACMOTO Y4ACTKA aBTOMOOMIbHOH JOPOTH;

- TPOCKTHBIX PEHICHHH M TEXHOJIOTHH IPOM3BOACTBA paboT MmO
CTPOHUTEIBCTBY CBAHHBIX COOPY JKCHHIA,

- HMHTCHCHBHOCTH H H3MCHYHMBOCTH HATPY30K H BO3JACHCTBHI;

- JOCTyIHOCTH HCCIIEZyEMOT0 00BEKTA AJISI PETYISIPHBIX HAOMIONCHUIT,

- JOTOJHHUTEIBHBIX TPEOOBAHUH 3aKA3YHKA.

8.4 B paMKax re0OTEXHHYECKOIO MOHHTOPUHTA CBAHHBIX COOPY KESHUH
HAOMIONCHU, KAK PABHJIO, JOJDKHbI BECTUCH 3a:

- BEPTHKAJIBHBIMH M TOPH30HTAIBHBIMH CMCIICHUAMH CBAHHOTO
COOPYIKCHHUS,

- HANPSDKCHUAMH B TETIE KeNIe300eTOHHBIX KOHCTPY KIHH HHXKCHEPHOH
3aIUTHL,

- HANPSDKCHMSIMH HA TPAHHIE KOHTAKTa CBAafHOTO COOPY KEHHS H
NPHIICTAIOLIECIO MACCHBA IPYHTA;

- COCTOSHHEM IPHJICTAIOMIETO OMOJI3HEBOTO MACCHBA;

- naedopManusAMH 3EMISTHOTO HOJOTHA M JOPOKHOM OJEHKIBI
3a0IMIIAEMOTO YYaCTKA JOPOTH.

8.5 T'eoTeXHHYECKHH MOHHTOPHHTI CBAaHHBIX HMPOTHBOOIOJI3HEBIX
COOPY KCHHUH PEKOMEH/TYETCs OCYIECTBIIATh B ICPHOA HX CTPOUTEIBCTBA H B
TE€YCHHE OJHOTO rojia MOCJE BBOJA B IKCIUIyaTaluro. [Ipu OTCYyTCTBUH
CTA0HUIN3aUHH KOHTPOJHPYEMBIX MAPAMETPOB 34 YKA3AHHBIA MEPHOX
re0TEXHHYECCKUH MOHUTOPHHT CJIE/y €T POAJICBATD.

8.6 /11 cBalfHBIX MPOTUBOOIOI3HEBBIX COOPYKCHHUI, PACTIONIOKCHHBIX
Ha y4yacTkax aBToMOOWIbHBIX Jopor III xareropum W HIDKE, HAOMIOACHHS
PCKOMEHIYETCA OCYLICCTBIATh HA OCHOBE BH3YAJIbHBIX 0OCICAOBAHUH H
PEryISIPHOM reoe3nueCKOM CheMKH. JIJ1s COOpY KeHHUI, PACTIOIOKECHHBIX HA
yuacTkax aBToMOOMIbHBIX aopor I u Il xateropuii, pcKOMEHIYETCA
JOMOTHUTEIBHO NMPEAY CMATPHBATD Y CTAHOBKY KOHTPOJIbHO-H3MEPUTEIbHON
anmaparypslL
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8.7 I'lpu npoBeACHHUH BH3YAJIbHBIX 00CICIOBAHUH BHUMAHHE VACICTCS
BHCIIHMM MPOABICHUAM Ac(opMaLuii CBAHHBIX COOPY>KCHHH H OTIOJI3HEBOTO
MACCHBA: BBIABICHHIO BHCIIHUX NE(EKTOB, ONMPEACICHUIO BEITHYUHBI H
JMHAMHUKH PACKPBITHSA TPEIUH H T. 1. BBIABICHHBIC B X04€ BH3yaJdbHOTO
o0cne0BaHuA AS(DCKTHI H MOBPCKIACHUS H3MEPSIOTCS H (POTOrpaHpPyrOTCSL.

8.8 Jlna HaOmoaeHHUH 32 BEPTHKATBHBIMH H TOPH30HTAIbHBIMH
CMELICHHAMH CBAHHBIX COOPY KCHHI HA HUX Y CTAHABIIMBAIOTCS TCOIC3MICCKHE
MapKH H penepsl (PUCYHOK 7). PekOMEHAyeTCS CIEAYIOMEE X Pa3MEIICHUE

- PacCTOSHHE OT PENEpPOB OO0 OMDKAHIIMX MApOK AODKHO OBITH
McHbIIE 50 M;

- HAa COOpPY)XCHHE B Ipeaciax AcGOPMAUHOHHOH CEKIHHU
YCTaHABIIMBACTCS HC MCHEE IBY X MApOK;

- MAapKH A7 ONPEACIICHUA IUIAHOBBIX U BBICOTHBIX nepeMemeHnii
3aKJIQABIBAKOTCA HA OJHOM JIMHUH C IIATOM OT 15 110 25 M;

- MapKH A7 ONPEACTICHHU KPEHA 3aKIaJbIBAIOTCS MAPAMHU B OTHOM
BEPTHKATBHOHU MJIOCKOCTH C IIATOM 3 M;

- MAapKH pa3MCIIA0T HA PACCTOSHUU HE MeHEe 50 MM OT Kkpas
KOHCTPYKIHH,

- MAapKH{ PacHojararoTcsA no 00euM CTOpOHAM OT A¢(POPMALIMOHHOTO
Ba.

1 — TeH30METPHUCCKHE ATINKY, 2 — TEOJC3HUCCKUEC MAPKH,
3 — JaTYHKH JABICHUSA TPYHTA; 4 — HHKIHHOMETD; 5 — HOPONBE30METP;
6 — ne(opMaIMOHHBIH pemnep; 7 — MPOTHBOOMOI3HEBOE CBANHOE
COOPY’KCHHUE; 8 — MOBEPXHOCTD CKOTBKCHHUS
Pucynoxk 7 — IIpumep cXeMbl PaCIIOI0KCHHSA KOHTPOIbHO-H3MCPUTEIIBHOM
anmapaTyphsl Ha CBAMHOM NPOTHBOOMOJI3HEBOM COOPY KCHUH U
NPUJICTAOIIEM ONOJI3HEBOM CKIIOHE
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8.9 Onpenenenne HanpspKEHUH BHYTPH TeNa jkeie300€TOHHBIX CBait
TTPOU3BOJAT C TOMOILBIO TEH30METPHYECKUX JATUHKOB MTyTEM MPHBAPKH HITH
TIPUBA3KH WX K apMaTypHOMY Kapkacy. TuroBas cxema pacrojioiKEeHHs
TEH30METPHUECKHUX JATUHKOB B TeJle XKeNe300eTOHHOM cBan Npe/IcTaplieHa Ha
pHCYHKe 8.

1 —skene300eTOHHAn CBast; 2 — apMaTyPHbIi KapKac; 3 — TEH30METPHUYECKUE
JNAaTYUKU
Pucynoxk 8 —IIpumMep cxeMbl pacIioNoKEHUsI TEH30METPUUYECKUX JaTYUKOB
B TeJIE MeNe300eTOHHOH CBan

8.10 JIna u3MepeHus u puxcaumu AABACHUA, MPUXOAAINETIOCS HA
CBaliHOE COOPYXKEHUE, UCMONb3YIOT UBMEPUTEIN KOHTAKTHBIX HAMPSIKEHU
(naTudkK JaBneHUs rpyHTa). JaTuuku AaHHOrO TUMNA PEKOMEHAYETCS
YCTAHABJUBATL HA KOHTAKTE MPUJErarollero MaccuBa rpyHTa u
JKeJ1e300€TOHHOH CTEHBI, PACNOJIOKEHHOW B BEpXHEW YacTh CBATHOTO
COOpYKEHUs (CM. pUCYHOK §).

8.11 OcHauleHue CBaliHbIX COOPY)KEHUIM KOHTPOJIbHO-MU3MEPUTENILHON
annaparypoii (U3MEpUTEISIMU KOHTAKTHbIX HAMPSHKEHUIN, TEH30METPHUYECKUMU
JIATYUKAMK U T. I1.) JOJDKHO OCYLIECTB/ATHCSA B MEPUO UX CTPOMUTE/LCTBA.
O0opyaoBaHue, KaK NPaBuilo, yCTaHAaBIMBAETCS IO CEUEHUAM Ha Haudonee
XapakTepPHBIX YYacTKaxX TakUM 00pa3zoM, YTOOHI TIO pe3y/ibTaraM HaOFOIEHH
MOIKHO OBIJIO C I0CTATOUHOI TOUHOCTBIO M IOCTOBEPHOCTHIO OLIEHHTH padoTy
CBalfHOTO COOPYIKEHHS B LETIOM U OTHCNBHBIX €ro 3JIeMeHTOB. s 0cobo
OTBETCTBEHHbIX Y4ACTKOB aBTOMOOMIbHBIX AOPOr WM NPU PACHON0MKEHUU
00beKTa HAOMIONCHUI B YAANEHHBIX U TPYAHOAOCTYIHBIX y4acTKax
PEKOMEHAYETCs MpeayCMaTPpUBaTh aBTOMATHU3UPOBAHHBIE CUCTEMBI
PErUCTpaLMM, XPAHEHUS U NIEPE1a4Y U JAHHbIX.
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8.12 MOHMTOPHHT ONOI3HEBOTO MACCHBA BBINIOJIHACTCA B COOTBCTCTBHH
C PEKOMCHIAUUAMH [5] ¥ BKIIFOYAET HAOIOOCHUS 34

- TOBCPXHOCTHBIMH H ITY! OHMHHBIMH CMCIICHHUAMH,

- TPYHTOBBIMH BOJAMH,

- COCTOSHHEM IPYHTOB ONOJI3HEBOTO MACCHBA.

8.13 Jlma ompeneneHusa BEIMYHHBI, CKOPOCTH U HAINPABJICHHUS
MOBEPXHOCTHBIX H ITyOHHHBIX CMEIICHHU OTOJI3HCBOTO MACCHBA BBITOJTHSIOT
PETYILPHY FO TCOAC3HYESCKY 0 H HHKIIMHOMETPUUYECKY IO ChEMKH.

CxeMa pacmoJIOKEHHS T€OAC3UUCCKUX MYyHKTOB HA OMOJI3HEBOM
MACCHBC JO/KHA COOTBETCTBOBATH THITY OIOJI3HA U XapaKTEPy €T0 CMCIICHHUSL.
Pexomenayercs pazMemarh Ae(pOPMATHOHHBIC PETEPHI IO MPOAOIBHBIM U
nonepeyHbM cTBopaM. ONOPHbIE PETCPHI JOIDKHBI PACHOJIATATHCS ITO KPasM
3a IIpeicIaMH OIIOJI3HEBOTO TeIA. Komu4uecTBo penepoB B CTBOPE H PACCTOAHUE
MEKIy HHMH PEKOMEHAYETCA MPHHUMATh OT 5 10 20 M B 3aBUCHMOCTH OT
Pa3sMEpOB ONOJI3HA H €70 MOP(OJIOTHH.

WHKIMHOMETPHYECKHE CKBAXXHHBI PACHOJIATAIOT TPYyNIaMH HA
MIPOAONBHBIX M MONEPEYHBIX CTBOPaX. KoamuecTBO CTBOPOB 3aBHCHT OT
pa3MepoB OMOI3HA U €ro (GopMmbl (HHPKOOOPA3HOM, TICTYCPOBHIHOM,
(bponTanbHOM). PexoMeHayeMoe o0mee KOIMIECTBO CTBOPOB OT 1-4 s
HEOOIBbIINX MO pa3MepaM OHoHEH (00beMoM 0x0510 1000 M*) 1 1o 4-8 s
6ompmux (06emMoM 0k010 100000 M*). [Tpu 3T0M MEHHMATBHOE KOJIMYECTBO
CTBOPOB MPHHUMACTCSA JJIA ITIETYEPOBUIHBIX ONON3HEH, MAKCHMAIBHOE — UL
()pOHTATBHBIX, PACCTOSHHE MEXXIY CTBOPAMH — B IpeAeax ot 25 10 100 M B
3aBHCHMOCTH OT Pa3MEPOB OMOI3HEH.

8.14 Jlna ompenencHUus CTENEHH BIMAHHSA TPYHTOBBIX BOJX Ha
YCTOHYHBOCTH OMOI3HEBOTO MACCHBA CIICAYET BBIIOIHAT THAPOTCOJOT HUESCKHE
HaOTIOOCHUA C HCTIOMBb30BAHUEM IIOPOITBE30METPOB H HHAUKATOPOB YPOBHS
IPYHTOBBIX BoJ. KoamuecTBo HaOMOMATEIPHBIX CKBAXKUH yCTAHABIUBACTCS
HCXOJd M3 Pa3MECPOB HMCCIEAYEMOH TCPPHTOPHH, THIA OMON3HA M 4HCIA
HOUICKAIIMX HAOTFOICHHIIO BOAOHOCHBIX TOPH30HTOB.

8.15 C uenbio yCTaHOBICHUS XapaKTepa H HHTCHCHBHOCTH H3MCHEHHS
CBOMCTB NOPOJ, B PE3YIbTATE X BHIBETPUBAHUSA YCTPAUBAIOT CIIELHAIbHEIC
HaOTFOZAaTeIbHbIC MYHKTHI (PACYMIICHHBIC YYACTKH, HELIyOOKue mypdhsI 1
T. I1.), OOHAKAFOIIIIEC HEBBIBETPEIIYFO HIIH CTA00BBIBETPEIIYIO MOPOay. [Ty HKTEI
HAOMIONCHHH CIIECAYCT pa3MEIaTh HA PA3NHYHBIX dIEMEHTaxX peibeda
(HECMEIIECHHOM Y4aCTKE CKJIOHA, OTIOJ3HEBOM YCTYIIE H IP.).

8.16 Ha TpyIHOZOCTYIHBIX OIOJI3HEBBIX YYaCTKAaX PEKOMEHAYETCA
BEINOTHATh PETryIApHBIE reopusnueckue HaOmoaeHHd. B 3agaum
reou3nueckux paboT BXOAAT HAOMIOACHHS 32 T€OJOTHYCCKHMH H
THAPOTEOJOTHYECKMMHE YCIOBHAMHU (OLCHKOM M3MEHEHHH CBOMCTB M
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BIAXHOCTHU TPYHTOB). ['eo(u3nyeckue HAOMIOACHUSA PEKOMEHIYETCS
BBIMOJIHATH C yYETOM THIIA CYIIECTBYFOIIUX MM MPOTHO3UPYEMBIX IIPOLIECCOB,
10 CTBOPAM, MPOXOJAIIMM 4YEpPe3 PaHEE NMPOUICHHBIC T'€OJIOTHUCCKHUE
BBIPa0OTKH. BRIOOp MeTOmA re0(hU3HYECKOTO HAOIFONCHHS U TOPSIAOK PadoT
ocymecTBIsroTCs B CooTBeTCTBHE ¢ CIT 11-105-97 (vacts IV).

8.17 Yactora HAOMIOOCHUHN YCTAHABIUBACTCS HCXOIS H3 CKOPOCTH
HU3MECHEHUS HANPSKCHHO-AC()OPMHPOBAHHOTO COCTOSHHS COOPY)KCHHS H
NPHUIETAOLIETO ONOI3HEBOr0 MaccuBa. [Toce 3eMIeTpsACeHUM CUTIOHN CBBIIIE
5 6amnoB, MPOXOKACHUSA HHTCHCHBHBIX JHBHCH HIIH IPYyTHUX COOBITHIA,
CHOCOOHBIX OKa3aTh BIMAHHE HA HAZACKHOCTH CBAHHOTO COOPYKCHHS HJIH
MPHUICTAI0mEeH aBTOMOOHIBHOW JOPOTH, PCKOMECHAYETCS BBIMOIHSITD
BHECOUCPCTHOM LUK H3MEPEHHH.

H3meHeHns nepuo uyHOCTH HAOIFOACHUH B CTOPOHY YV BEIHYUCHHU S WITH
YMCHBUICHUS UKJIOB H3MEPEHHH TODKHBI IPOU3BOIUTHCS B 3ABHCHMOCTH OT
COOTBETCTBHA XapaKTepa paboThl M TEXHHUCCKOTO COCTOSHHSA COOPY KECHUH
TpeOOBAHUAM NMPOEKTA, KPUTSPHAM OC30MACHOCTH, a TAKKE CTCICHH
HH(OPMATHBHOCTH MOJYYAEMBIX JAHHBIX. B ciayuasx xorga B pabore
COOPYIKECHHUS BBIIBJICHO PA3BUTHE ONACHBIX MPOLIECCOB, HAOMFOAECHUS TOJDKHBI
MPOBOAUTECA MO YUYALICHHOMY rpa()uKy, BIUIOTh A0 BBISCHCHHS MPHYHH HX
BO3HUKHOBEHUS U PEATU3ALUY ONICPATUBHBIX HH/KCHEPHBIX PEIICHUH IO HX
YCTPaHEHHUIO.

8.18 Ha oCcHOBaHMH NOIYYCHHBIX JAHHBIX 3aKA34YHKY PEryJApHO
MPEAOCTABIIIFOTCA OTUETHI (Pa3 B MECHLL, TIOJIT01A WITH TOJT), KOTOPBIE COICPIKAT:

- pe3yabTarbl HAOJIONCHHH, MPEACTABICHHBIC B BHAC AC(EKTHBIX
BEIOMOCTEH, rpa()KOB U3MEHEHUSI KOHTPOIHPYEMBIX IIOKA3aTCICH BO BpEMECHH
HT IL;

- AdHAJIM3 NPUYIHH BO3HUKHOBCHHS BBIABJICHHBIX nospemennﬁ H
aedopmanui;

- 3aKIFOYCHHC O HAICKHOCTH CBAHHOTO COOPYKCHHS, YCTOWIHBOCTH
OMOJ3HEBOI0 MaccHBa W OE30MACHOCTH 3aImHUIIAEMOT0 Y4YacTKa
ABTOMOOHIIBHOI TOPOTH;

- TMPOTHO3 H3MEHEHHS COCTOSHHS CBAWHOTO COOPYIKCHHS,
OTIOJI3HEBOTO MACCHBA U 3AIIUINAEMOr0 y4acTKa aBTOMOOKILHOM JOPOry;

- PESKOMECHIAIMH O HEOOXOAMMOCTH H3MCHECHHA NPOCKTHBIX PEIICHHH
HJIA YCHIICHHHA coopyme}mﬁ m{menepnoﬁ 3aI0UTHI, CPOKAX MPOBCACHHUIA
PEMOHTHBIX HJIH BOCCTAHOBUTE/IPHBIX PAOOT U T. IL.;

- TpeaTIOoKeHHS MO JANbHEHINIEMY IMPOBEACHHIO ICOTEXHHYECKOTO
MOHHTOPHHIA.

8.19 Ilporuo3 m3MEHEHH TEXHHYECKOTO COCTOSHHA CBAHHOTO
COOPY’KEHHS AO/DKCH YUHMTHIBATh BIHUAHHE HAMEYAEMOH HHIKEHEPHO-
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XO3SHCTBCHHOM JCATCIBHOCTH B ICPHO, €T0 SKCILTY ATALMH, A TAKXKE PE3yIBTATHI
MPOJOIDKAIOMIETOCA BO3ACHCTBHIA MPUPOAHBIX 3K30TCHHBIX T'€0JHHAMHYCCKHX
MPOIIECCOB (3PO3HOHHBIX, A0PA3HOHHBIX, ONIOI3HEBBIX, BHIBETPHBAHHA H IP.)
HA PacCMAaTPHBAEMBIH YYaCTOK JOPOTH.
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Ipunoxenne A
(o0s3aTenbHOE)
MeTtoauka ompegeneHHUs] NpeaebHOr0 OMOJ3HEBOrO
AaBJIEHHS
(¥3 yCJIOBHSI HENPOAABJIHBAHUS FPYHTA MEXKAY CBAsIMH) H
pacnpeesieHHsI JABJICHHI MPYHTA MEXAy PAIaAMH CBaii

A.1 JlaHHBIE O TIPEIENBHBIX BEMUUUHAX OIIOI3HEBOTIO JaBIICHUS U3 YCIOBUS
HEITPOJaBIIMBAHI IPYHTa MEKY CBasIMU U paclIpeieNeHus JaBIeHUI MEXAY pPaaaMU
CBalf MOTYT OBITH IIOJIyUEHBI METOJ0OM KOHEUHBIX SIeMeHTOB. Hinke paccMoTpeH
HOPAIOK COCTaBIEHUA pacueTHBIX cXeM. [ IpuMepa BoIOpaH HanGollee THUITMYHBIN
BapUaHT CBalHOTO IIPOTUBOOIIONIZHEBOTO COOPYKEHHUS, COCTOSAIIMIA U3 IBYX PSJIOB
CBait ¢ IIAXMAaTHBIM UX PACIIONIOKEHHUEM B pSfiax.

A.2 PacueTHas cxeMa MpeAcTaBIsIeT co0oi 0CeCHMMETPUYHBIN (pparMeHT
COOPYIKEHS B TOPU30HTAIBHON ITIOCKOCTHU (PUCYHOK A. 1). 3akpeIUIcHuE cBail IIPUHATO
’ECTKHUM € BO3MOKHOCTBIO IIPOCKANIB3BIBAHUS U OTPhIBa I'pyHTa. [loBe/icHIe TpyHTa
OITMCHIBAETCS YIIPYTOM H/lealbHO IIIacTUYECKOH MOJENBIO ¢ KPUTEPHEM IIPOYHOCTH
Kynona-Mopa. MogenupoBaHue OIION3HEBOIO [JaBIEHUS IPOU3BOJUTCS
pacIIpe/IeIeHHOM Harpy3Koil cO CTOPOHBI BBIIIENEXKAIero CKIOHA. BennvnHa
TIPEAETBLHOTO OIIOTI3HEBOTO JJABIEHUS U3 Y CIIOBUS HETPOIABINBAHIS TPYHTAa MEXTY
CBasIMU OIIPEICTIAETCS B MOMEHT HavaNla INIACTUUECKOTO TEHEHHS TPy HTa MEXKY CBAsIMIL
XapakTepHBIM IIPA3HAKOM IIOCIIEHETO IBIETCS IIPEBBITICHIE 3HAUCHH ITOTIePEYHBIX
COOPYZKEHHIO IIEPEMEIIEHAHI IPYHTa CO CTOPOHBI HU30BOI'O CKIIOHA HAJ{ BEMMYMHAMUI
TIOIIEPEYHBIX IIEPEMETTIEHHI BIOIb CTOPOHBI IIPUIOKEHHS OIIOI3HEBOTO JABIICHMSL
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1 — omo3HeBast Harpy3ka; 2 — cBas, 3, 4 — ocH cBait COOTBETCTBEHHO IIEPBOTO U
BTOpOrO psijioB, D — muamerp Kpynioit cBau; B — paccTostHUE B CTBOpE CBait
TIepBOTO W BTOPOTO psijioB; H — paccTosHue Mexy pSiaMu cBait
Pucynok A.1 — PacueTtHas cxema B3aUMO/IEHCTBIA ITPYHTa €O CBasMHU JBYXPAHOTO
VAP KUBAIOIIETO COOPY KEHUS (IIaXMaTHOE PACIIONOKEHHUE CBAi)
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Hpunnoxenune b
(o0s13aTEeIBLHOE)
IIpeaenbHbie BEIHYHHBI OMOJ3HEBOr0 AABJIEHHS
H3 YCJOBHSI HEMPOAABJIHBAHHS IPYHTA MEXAY CBASIMH
ABYXPSIAHOTO YAEPKHBAKLIEr0 COOPYKEeHHS

B.1 /laHHBIE O IIPEEIBHBIX BEIMYUHAX OIIOJI3HEBOI'O JIABIICHUS U3 YCIOBHUS
HEITPOJIAaBIMBAHUS IPYHTA MEX/]Ty CBAsSMU ( JABJIEHUS HETIPOIABIVBAHS ) IBY XPSTHOTO
VIEPKUBAONIETO COOPYIKEHUS ¢ MIAXMAaTHBIM PAcCIIONOKEHUEM CBail IOTyUeHbI
pacueToM KOHEUHBIX IeMEHTOB (cM. IpwioxkeHue A). [lo pesynbraram aHanm3a
pacyeToB yCTaHOBJIEHO, UTO:

- JIaBlICHHE HENPOJABIMBAHUS 3HAYUTENHHO 3aBUCUT OT KOHOUTYpaliu
CBAMHOTO IO (COOTHOINICHUS PACCTOSHUI MY CBAsIMH B Py U MEXIY PSIIaMHU
CBaif), a TAK’Ke OT BEJIMYMHE YIVIa BHY TPEHHETO TPEHH: TpyHTa 4;

- BIsTHHE K03 HITHEHTa TPEHUS TPYHTA O CBarO [ CyMEeCTBEHHO MEHBIIIE,
II03TOMY €I'0 BEJIMUMHA IIPUHATA PaBHON OCpEeHEHHOMY 3HaueHuIo [ = 0,6 (TpeHuto
I'pyHTa 0 GeTOH),

- BEJMYMHA Y/ICILHOI'O CIIEIUIEHUS B TPYHTE JTMHEHHO BIUSIET Ha BETIMUMHY
IIpeCIIBLHOTO AaBICHUS IIPOJaBIIMBAHMS TPYHTA MEXK/Y CBAsIMIL.

b.2 JlaHHbIC IIPUBEAEHEI B BUJIE U30IIONEH BEIMYHH IIPEJEIBHOTO OIIOI3HEBOTO
JIaBIIEHUA B 3aBUCHMOCTH OT OTHOCUTEIILHOT'O PACCTOSHUA MEKAY psfiamu cait H/D u
OTHOCUTEIBHOT'O PACCTOSHUA B CTBOPE CBaii IIEPBOTo U BToporo psiioB B/D. Jlanubie
TIpeICTaBIICHHI B YCTHHOHU PopMe (B hopMe COOTHOMIEHUS PaKTHIE CKOI BETAIAHBI
JIaBJIEHUS HETIPOIaBIMBAHUS K BETUUMHE CIIETICHUS B TPYHTE).

b.3 Ha pucynkax b.1-b.9 mpuBeseHB HOMOTpaMMBl YJEILHOTO
COIIPOTUBJICHKS CBAMHOTO II0JIS IIPOABIMBAHUIO I'PYHTA.

TTops10K 10JIb30BaHHS. HOMOTPAMMAMM CJI€ Ty IOITHH:

- BBIOparb HOMOI'PAMMY, MAKCUMAJILHO COOTBETCTBYIONIYIO BETUUUHE yITIa
BHYTPEHHETO TPEHHUS I'PYHTa MEKCBAHHOT'O IPOCTPAHCTRA,

- HalfTW HAa HOMOTpaMMe TOUKY B KOOPJUHATaX OTHOCUTEIHFHOTO PACCTOSHIS
MexXIy psnamu cBail H/D v OTHOCHTEIILHOTO PacCTOSHUS B CTBOPE CBail IEpBOTO U
BTOpOTO psioB B/D (paBHOE IIOJIOBUHE OTHOCUTENIFHOTO IIara cBaii B psaay L/D);

- TIOJNYYUTH 3HAYEHHWE YJENbHOI'O CONMPOTHUBICHUS CBAHHOTO IONS
TIPO/IABIIMBAHMIO IPYHTA P, METO/I0M MHTEPIOJISLIUH 10 COCETHUM H30THHUSIM,

- IIOCUUTATh BEIUYUHY COIIPOTHBIICHUS CBAHOTO OIS TIPOIABITUBAHMIO
TPYHTa P, TIyTEM YMHOXCHHSI Ha BEJIMYMHY YCTIHHOTO CHEIUICHUS B TPYHTE
MEKCBaHOT O IIPOCTPAHCTBA.

b.4 Jlns npoMeXyTOUHBIX BEIMYHMH yTila BHYTPEHHETO TPEHUSI I'PyHTa
JIOITy CKaeTCs MHTEPIIOISI S JAHHLIX MEXK]TY CMEKHBIMU HOMOTPaMMaMH.

TIpen.yA.
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Pucynok b.1 — Homorpamma 15t oripesieIeHUs! YAETBHOIO COIPOTUBIEHHUS

CcBAMHOTO TI0IS TIPoiaBIMBaHuIo TpyHTa (¢ = 1 kIla, 4 = 0°, [0 = 0.6)
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Pucynok b.2 — Homorpamma uist onipeieleHns yeTbHOTO COIPOTHUBICHHUS

cBaifHOro oI IIpoAaBIuBanuio TpynTa (¢ = 1 klla, 4=2,5° 0 =0,6)
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Pucynok b.4 — Homorpamma JUist oripe/ieIeHUs! YASBHOIO COIPOTUBICHUS

CBaMHOTO TI0JIS TIPOaBIMBaHuIo IpyHTa (¢ = 1 klla, 4=7°, [0 =0,6)
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Pucynok b.5 — Homorpamma 7151 oTipe/ielIeHUs YACTHHOTO COTIPOTURIICHUS

CcBaifHOTo O ITPoAaBIMBanuio TpyHTa (¢ = 1 xI1a, 4=10°, 0 =0,6)
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PucyHnok b.6 — Homorpamma Jyist oripe/ieIeHUs! YASBHOIO COIPOTUBICHUS

cBaHOTO TI0JIS IIPOiaBIMBaHmMIoO TpyHTa (¢ = 1 klla, 4=12,5°, (1 =0,6)
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Pucynox B.7 — HoMorpamma /15t oTIpe/ieICHUS! Y/IEIBHOTO CONPOTHBRICHUS

cBaiiHOTO NOJIs poJaBiuBanuio rpyuTa (¢ = 1 klla, 4=15°0=0,6)
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Pucynok b.8 — HoMorpamma 1s oripe/ienieHus! YACTBHOTO COTIPOTHBIICHUS

cBaMHOTO MO NpoAapiuBanmio rpyHTa (¢ = 1 kIla, 4= 17,5°, 0 = 0,6)
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Pucynok b.9 — Homorpamma 7151 o1ipeielieHus YAEIBHOTO COIIPOTURIIEHUS

cBalHOro MO IIPoAaBIuBanuIo IpyHTa (¢ = 1 kIla, 4 =20°, 0 =0,6)
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IIpunoskenue B
(o0s13aTenbHOE)
PacnpeaeneHue onmoyi3HeBbIX AaBJEHHH MeKAY CBAsSIMHU
ABYXPSITHOTO YAEP>KHBAKILEr0 COOPYKeHHS

B.1 [laHHble 0 pacpeicieHUH ONIOI3HEBBIX JTaBICHUE MEXKIY PSIAaMI cBait
JBYXPSJTHOTO YIECPKUBAOIIETO COOPYKEHUS ¢ MaXMaTHBIM PacTIoIoKeHIeM CBai
IOy YE€HBI METOJ0M KOHEUHBIX IIEMEHTOB (CM. TIPWIOKEHHUE A).

B.2 Tlo pe3ynpraraM aHanu3a pacdeToB yCTAaHOBIICHO, UTO:

- XapakTep pacIipeIeIeHUS JaBIeHUH 3HAUUTEIILHO 3aBUCHT OT COOTHOIIICHHS
PacCTOSIHUIL MEXKIY CBAsIMU B PSLIlY X MEXKTY PSIAAMU CBald, a TAKKE OT BEIMUMHBI yIJIa
BHYTPEHHETO TPeHHs IpyHTa 4;

- BIsiHUE ko3 QuImenTa TpeHust TpyHTa o cBaro [1 CYNIeCTBEHHO MEHBIIE,
TIO3TOMY €I'0 BEIMUMHA IIPUHATA PaBHO OCpeTHEHHOMY 3HaueHUIoO [1 = 0,6 (TpeHHIo
TpyHTa 0 6€TOH),

- BEIMYHMHA YJEIBHOIO CIEIUICEHUS B I'PYHTE HE BIMSET Ha XapakTep
B3aUMOJICHCTBHUS I'PYHTA CO CBASsIMU YICPKUBAFOIICTO COOPYKEHUS U TUHEHHO BIHMSIET
Ha BEIWUMHY IIpe/IeNBHOT0 JABIEHUS IPOAaBIUBAaHIS IPYHTa MEXIY CBasIMIL

B.3 Jlannbie IpUBEJEHBI B BUJE€ U30II0JI€H BEIIMYNH JOIU JaBICHUS
(B IIpoIEHTax) Ha IEPBYIO B BTOPYIO CBau OT OOMIETO OIONI3HEBOTO JABIEHUS B
3aBUCUMOCTY OT OTHOCHUTETLHOTO PacCTOSHHS Meskay paaaMu H/D 1 OTHOCHTEIILHOTO
DPacCTOSHUS B CTBOPE CBail MEpBOTO U BTOPOTO psifoB B/D.

B.4 Ha pucynkax B.1-B.18 mpuBeseHs HOMOTpaMMEI JUIS OTIpEACTCHHUS
JIONIA JaBJICHUS Ha CBAH IIEPBOTO U BTOPOTO PSIOB.

[Topst ok ITOIB30BaHKUSI HOMOTPAMMAMH CJIETY FOITTHIL

- BBIOparbh HOMOTPaMMY, MAKCUMAaTbHO COOTBETCTBYIOIILYIO BETHMUMHE YITIa
BHYTPEHHET0 TPEHHUSI TPYHTa MEKCBAHOT O IIPOCTPAHCTRA,

- HaifTW Ha HOMOTPaMMe TOUKY B KOOPAMHATAX OTHOCHTEIHFHOTO PACCTOSHIS
MesTy psiiamu cBait H/D U OTHOCHTEIBHOTO PacCTOSHUS B CTBOPE CBall IIepBOro U
BTOpOro psioB B/D (paBHOE 10JIOBUHE OTHOCUTEIBHOIO Iara cBaif B psaay L/D),

- TIOIY4MTb 3HAYEHUE JOJIEH pacIipe/ieNieH!s JaBICHUNA MEX Ty pSIaMy cBait
METOA0M UHTEPIIOIBILIAY I10 COCETHNUM U30JIMHUSM.

IIpumMeuanus

1 Jins mpoMeXYyTOUYHBIX BeJHUMH YIrja BHYTpPEeHHEero TpeHHs TIPyHTa
JAONIYCKAeTCsI HHTEPHOJISINHA JaHHBIX MCEKAY CMEKHBIMH HOMOI'paMMaMH.

2 JlonmyckaeTcs OKpYIJIGHHE IIOJIYUYeHHBIX BEJIHYHMH JIO ILEJIBIX 3HAUCHHUH.
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Pucynok B.2 — Homorpamma st oripeienieHns 10JIH OTMTOJI3HEBOTO AaBIeHHS Ha

cBan BToporo psxa, % (4=0°,11 =0,6)
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cBan nepporo pana, % (4 =2,5°, 0 = 0,6)
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Pucynox B.4 — Homorpamma a7st onpeaeaeHus 104 ONOA3HEBOrO JaBACHHUS HA

cBan BToporo psina, % (4=25° 1 =0,6)
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PucyHok B.6 — HoMorpamma jurs onipeiesieHIs JIOTH OTOJI3HEBOTO JaBJICHHS Ha

cBawm BTOpOTO psija, %o (4=5° ~ =0,6)
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Pucynox B.7 — Homorpamma Jiist onpe/ieNieHust 0N OIIOJI3HEBOTO J[AB/IEHHS Ha

cBau nepsoro pana, % (4=7,5°, L =0,6)
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Pucynox B.8 — Homorpamma ans onpeneneHus 1014 ONOI3HeBOI0 AaBISHUs Ha

cBaw BTOporo pazaa, % (4=7,5°1 =0,6)
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Pucynok B.9 — Homorpamma i1 oIpe/ielIieHUs! JOIH OTIOJI3HEBOTO IaBICHHS Ha

cBau TIepBoro paga, % (4 =10 °, 00 = 0,6)
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Pucynok B.10 — HoMorpamma Juis oIrpeeneHus JOIM OIION3HEBOrO JaBIeHU Ha

cBau BToporo paaa, % (4 = 10°, 0= 0,6)
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Pucynok B.11 — HoMmorpamma 71 oripe/ielieHHs JOIU OIIONI3HEBOTO JIaBICHUS Ha

cBaH 11epBoro pija, % (4=12.5°, 0 =0,6)
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Pucynox B.12 HomorpaMma JUIs onpeieI€HUS TOTU OIIOII3HEBOTO JIABIEHUS Ha

cBau BToporo psja, % (4=12.,5°, 0 =0,6)
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Pucynok B.13 — Homorpamma [y1s OIIpe I€NeHUs A0H OIIOI3HEBOTO JABIICHUS HA

cBau IepBoro paga, % (4 =15°,0 =0,6)
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Pucynok B.15 — HoMmorpamma 71 oripe/ielieHns JOIU OIIONI3HEBOTO JIaBICHUS Ha

cBaH 11epBoro pija, % (4=17.5°, 0 =0,6)
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Pucynox B.16 — Homorpamma 715 OIIpeIeNe NS IOTIU OIIOJI3HEBOTO JIaBIIEHUS Ha

cBau BToporo psja, % (4 =17.5°, 0 =0,6)
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Pucynok B.17 — HomorpaMMa Juis oIpeIeNeHus J0JH OIIOI3HEBOTO JaBIICHUS Ha

cBaM IIEPBOTO pijia, % (4 =20°, 0 =0.,6)
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Pucynok B.18 — Homorpamma Jyis oIIpeieneHys 10K OIIOJI3HEBOTO JaBlIeHUs Ha

cBaM BTOPOTo psifa, % (4 =20°, 0 =0,6)
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Hpunoxenne I'
(o0s13aTEIBLHOE)
I[Ipumep BbIOOpPAa KOHCTPYKTHBHBIX pelIeHHId
CBaNHBIX NPOTHBOOMOJ3HEBbLIX COOPYKEeHHH

I'1 UcxonHble JaHHbLIE

B kagecTse mpuMepa 10 IIPOEKTUPOBAHUIO CBAHHBIX IIPOTUBOOIIONI3HEBBIX
COOPY3KEHHUM BEIOpAH KPYIIHBIHM OJIOKOBBIA OIIOI3¢Hb, 00Pa30BABIIMNCS Ha BEPXOBOM
CKJIOHE MarucTpajbHOU aBTOMOOHIIBHOM JJopory. CpeJHSs IIMPUHA OIIOII3HEBOTO Tela
cocTaBwia okono 400 M, jymHa — 300 M. B pe3ynbrate ak THBU3AITUH OTIOI3HEBBIX
IIPOLIECCOB OBLI Pa3pyIieH CTPOSMUIiCS Iy TEIIPOBOJ.

OCHOBHBIMH ITPUYUHAMH BO3HUKHOBEHUA OIIOII3HA ABILAIOTCA ITOJpe3ka CKIIOHA
IIPA CTPOUTENHCTBE AaBTOMOOMIBHON JOPOTH, HapylIeHHE €CTECTBEHHOTO CTOKA
IIOBEPXHOCTHBIX BOJI M3-3a PACIAIIKU U UCKYCCTBEHHOI'O TEPPACUPOBaHUs CKIIOHA U
3HAYUTEIIFHOE BOJAOHACHILICHUE I'PYHTOB BCJICACTBHE aHOMAJIBHO BHICOKOTO KOTMYECTBA
0CaJKoB. [ pyHTHI CKIIOHA CHIIBHO OOBOJHEHBL, B IIpEJIENaX COBPEMEHHOTO OIOJI3HS
HOA3€MHBIE BOJBI UMEIOT CIIOpajMYecKoe paclpocTpaHeHue. TeppUTopus
XapaKTEPU3y €TCA BLICOKOM CEHCMUYHOCTHIO.

I.2 Bb160p KOHCTPYKTUBHBIX pemeHuii

3ayaveii MIMKEHEPHO#M 3allUTHI SIBIISIETCS ylep KaHue IPyHTOB CKIOHA M 3aliTa
aBTOMOOWIIBHOM JOPOTH OT OION3HEBBIX IOJIBHKCK IO BCCH MIMPHUHE OTIOT3HSL.
[Ipunsro pemenre 06 YCTPOHCTBE CBAMHBIX MTPOTHBOOIION3HEBBIX COOPYKECHUH,
PACIIONOKEHHBIX B HECKOTBKO SPYCOB Ha BEPXOBOM CKIIOHE, IIPeJICTABICHHBIX
CIUIOIIHBIMU CBAHBIMU psIIaMU, YAEPKUBAIOIMX TPYHTHI CKIIOHA I10 Beeit IMupHHe
OTIOJI3HEBOTO MACcCHBA.

I.3 Bb16op MecTOTO/I0:KeHHSI CBAITHBIX MPOTHBOOIIOI3HEBBIX
COOpYKEHU

OrpeiersieHEe KOJMYECTBa Py COB IIPOTUBOOIION3HEBBIX CBAHHBIX COOPY KEHHUM
BBIITOITHEHO HAa OCHOBAHUH PacueTOB YCTOWYMBOCTH M OIION3HEBHIX JaBICHUI
CIIeIYIOTIM 00Pa3oM.

Odun apyc nponuigoonoa3HessIx coopyiceruii. YCTpOHCTBO OJHOTO spyca
IIPOTHBOOIION3HEBOTO COOPYKEHUSI HE 00ecIieunBaeT yCTOUYMBOCTH BCETO
OIIOJI3HEBOTO MACCUBA. PaccMOTpeHO IIPUMEHEHHUE IBYX U TPEX APy COB COOPYKEHUIA
(pucynok I'1). Ilonoxenue HuxHero spyca Il u3HauampHO BEIOPaHO U3 YCIOBHS
COOCTBEHHON yCTOHYMBOCTH HUKEPACIIONOKEHHOTO TPYHTa ¢ HEOOXOMMBIM
ko3 pUIMEHTOM 3amaca. PamoHallbHOE PacCIIONOKECHIE BEPXHUX SPYCOB
OIIPEIETISIIOCH TIOCTIC0BATELHBIM IIPHOMKEHUEM.

Jleéa apyca yoepacusaonyix coopyscennii. ITpu nepememniennu spyca I ot
TOJIOBBI OTION3HS Ha 70 M II0 CKIIOHY BHU3 IaBIICHHE Ha HETO OCTACTCS TIOCTOSIHHEIM U
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cocTaBiseT mopsaaka 320-340 kH/M (pucynok 1'2). Jlanenue Ha gpyc 111 mpu sToM
TaKkKe He M3MeHsgeTca U cocTaBisgeT okoiao 820850 xH/Mm. Opnako panpHeiee
CMeITeHue sipyca [ MPUBOJUT K POCTY 3HAUSHUI OIIOJI3HEBOTO aBJI€HUI Ha HETO U
CHIDKCHUIO AaBienus Ha spyc 1. [Ipu pacnionoxenuu sipyca I Ha paccTOSTHAN OKOIIO
98 M OT IrOJIOBHI OIIOI3HA JaBJIeHUe TPYHTa Ha 00a sIpyca COOpYKEHUM BRIPaBHUBAIOTCS
H COCTaBILIIOT OKoJIo 580 kH/M.
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0 20 40 60 80 100 120 140 160 180
PaccrosHHE 0T TONOBEI OLOI3HA, M

Fed — I apyc; B - III sapye
Prucynok 1.2 — 3aBUcHMOCTS OIIONI3HEBHIX JaBICHUN B PSIaX OT HMOJIOKEHUA
epBOro sipyca
(mBa sipyca coOpy KEHMUIA)

Onoi3uaeBoe Aapienue rpyara, KH/m

Tpu sapyca yoepacueaiomux coopysicenuii. PaccMOTprM BIMSTHHAC TIOTOKESHIS
spyca Il Ha pacrpejienieHre ONION3HEBBIX AaBNeHMi (pucyHok 1°3). [Ipu cMemennn
Z 1600
1400 sl
120 /
1000 /
800- -
600 _.\-\'\- L -
400 H—%o—ljs{\; oo
200 LN
0 LN =g

80 100 120 140 160 180
Pacc’roaHHe OT I'OJIOBHI OIIOJI3HA, M

Feq — I apyc; fv — I apye; R —1II apye
Prcynok 1.3 — 3aBUCHMOCTB OIION3HEBBIX JABICHUN B PIAaX OT HOIOKCHUST
BTOPOTO sIpyca
(TpHu sapyca coopyKeHHH)

Onon3HeBOe NaBIeHne TpyHTa, KH/
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spyca Il BHH3 10 CKJIOHY OT sipyca [ JjaBjieHre Ha IToCIIETHIH He MEHSIETCS U COCTARIISIeT
okono 330 kH/M. OHOBpEMEHHO ¢ STUM JaBIeHUE Ha spyc 11 pacreT, a Ha apyc 111
nianaet. [Ipu pacionosxeHnu gpyca I Ha paccTosHUH 00710 114 M OT TOTIOBHI OTION3HS
nMaBnenue Ha spycHl 11 u 111 npuHrMaeT ofimHakoBBIE 3HaUeHUs 0Kolo 430 kH/m.

CoBMecTHBIN aHaH3 pucYHKOB .2 u I3 niokaspiBaer, uto spyc [ HeoGXo Mo
PACIIONOKUTh Ha PACCTOSIHAM OKOITO 87 M OT r'OJIOBBI OIIONI3HA. B 5TOM ciydae JaBiieHue
Ha Hero coctaBisieT 380390 xH/m. Spyc 11 mpu 5ToM HE0OXO0IMMO PacIIoIOKHUTh Ha
paccrossaud 114 M oTronoBb! ononsHsL. C y4eToM cMeleHus sipyca | raBieHye rpyHTa
Ha sipycsl I 1 II1 niafiaeT, oon3HeBoe JaBlieHye Ha BCE Py ChI PUHUMAET OTMHAKOBBIE
3HAUEHUS.

Ha ocHoBaHMHM aHaNM3a pacuyeToB OIOJI3HEBLIX JABIEHUL TIPUHAT BapHAHT
TPEXSAPYCHOTO PACIIONOKEHUS CBAHHBIX ITPOTUBOOIOI3HEBHIX KOHCTPYKITMH
(cM. pucyHok I'1, a). C 1ienpio BEIpaBHMBAHUS OIIONI3HEBHIX NABIEHUI HaA SPYCHI
COOPY?KEHHUI U ¢ YUYETOM pe3yIBTaToB OIEHKY BIMSHYS PACTIONOKEHHUS CBAMHBIX PSJIOB
Ha BEJIMYMHEI OTIONI3HEBBIX JIaBIICHUH TIOJIOKEHUE CBAUHBIX PSJIOB OIITHMI3HPOBAHO
(cM. pucyHok I'1, 6).
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Hpunoxenune /1
(o0s3aTenbHOE)
IIpumep pacuera cBaiHOr0 MPOTHBOOMOJI3HEBOr0
COOpY KEeHHSI

A.1 UcxoaHble JaHHDbIE

JIS MH)KeHEepHOW 3aIUTHL OIIOJI3HEOIIacHOTO CKIOHa (pHCYHOK J[.1)
IIPEly CMOTPEHO YCTPOHCTBO CBAHON KOHCTPYKLMK 13 Oy pOHAOUBHEBIX cBail. [ IpuHsr
BapHaHT yJIEPKUBAONIEH KOHCTPYKIIUU U3 JBYX PSJIOB OypOHAOMBHEIX cBaid
JuamerpoM 1000 My u 1yHOM 20 M, PacIIoNOKEHHbIX B MIAXMATHOM IIOPSIKE C IIaroM
L =25 MU 00be/IMHEHHBIX KeJI€3006TOHHBIM POCTBEPKOM. PaccTosHIe MeX Ty psilaMU
cBaii = 2.5 m. Kitacc Gerona cail B25. ApMupoBaHue cBaii CHMMETPUYHOE U3
28 cTepskHelt quameTpoM 32 MM Kitacca A400. Pesynsrupyromiast IoroHHAs Harpy3ka
OT OITOJI3HEBOTO JIABIICHUSI B pACUETHOM CEUYEHUHA Em1 = 500 xkH/m. TTokazaterm pu3mko-
MeXaHUYECKUX CBOMCTB I'PYHTOB IIpUBEIeHbI B Tabrmiie 1. 1.

Ta6numa /.1 —Ilokazareny PU3MKO-MEXaHUIECKUX CBOMCTB IPYHTOB

HauMeHoBaHKE MOKA3ATES Bemranna moxasatet
HIo-1 HI'D-2
V nenbHbli Bec y, KH/M 19,0 20,8
VaenpHoe cricniicHue ¢, Klla 20,0 23,7
YroJ BHYTpEHHETO TPEHHUS (p, Tpaj 125 14,2
Ilokazatems Texydect Ip 0,7 0,3
KosbhmuenT TponopuroHamuoctd K, kHM" 8000 14400

IIpumeuganue—HID-1, UI'D-2 — cOOTBETCTBEHHO HHIKCHEPHO-TEOJIOTHISCKHE
SjeMeHTHl 1 1 2.

J.2 OnipenelieHrie Harpy3oK Ha CBal

HpO €KTOM IIpEAY CMOTPEHO CIICAYIOIIEE PACIIONIOXKEHHAE CBaii B IUIaHE:
- OTHOCUTEIILHOC PacCTOSHUE B CTBOPE cBam IIEPBOTO U BTOPOI'O PAJIOB

B_L _ 250

= =125,
D 2D 249000

H
- OTHOCHUTEITLHOE PACcCTOSTHUE MEXKY PSIlaMH CBait D =25.

B cooTBeTCTBUM ¢ HOMOTpPaMMaMH, IIPUBEJEHHbIME B IIPHJIOXEHUH B, #
BEMYMHON yIUIa BHyTpeHHero Tperus 4 mis UI'D-1 paclpeieieHue OToI3HEBbIX
JaBIIeHUI MeXTy PSAaMU CBaii clIedyIoIee: Ha IEPBBIi P (CO CTOPOHBI BEPXOBOTO
ckioHa) [ =72 %, wa Bropo# ps [0,= 28 %.
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.3 Conporupiienne ¢BaiHOro moJisi NPOJAB/IAMBAHUIO TPYHTA

Pacnpenenedue ononsnesblx AapineHuid N0 ryOuHE OMOM3HA MpPUHHUMAEM
PAaBHOMEPHO HapacTaolmuM. B COOTBETCTBHH ¢ TpeyroanHoit GopmMoil »miopsl
OIOJI3HEBbIX JAABICHHHA B CEUEHUU MAKCUMAIILHOE OOI3HEBOE JABJIEHUE COOTBETCTRYET
MyOuHE NOBEPXHOCTU CKOJIbXKEHUS

B COOTBETCTRHY C TPHIOKEHHEM B 1 BelIMHHOM yIa BHyTpeHHEro TpeHns 4
ans UI'D-1 conpoTusiaeHue ¢BAHHOro noJis NpOJABIWBAHUIO TPYHTA COCTABIAET
[q] = 140 I1a. Taknm 00pa3zom, HEOOXOAMMETIT 3a1Tac COMPOTHBIEHNS KOHCTPYKLHH
MPOIABIUBAHKIO IPyHTA O0ECIEHEH.

J.4 PacueT ycuuinii B KOHCTPYKIHH

C uenblo onpeseneH s BHYTPEHHUX YCWINH B KOHCTPYKLMN IPOBEAEH PACUeT
pamHo# KOHCTpYKUMHU B mrporpamvuomM kommekce Jlupa CATIP. Pacwernas cxema
COCTaBjIcHa € y4eTOM YNPYroi 3aiesku ¢Bali B HECMEINAEMBIC TPYHTHI HUMKE
NOBEPXHOCTH CKOJIbKEHUS X HEPABHOMEPHOTO PACTIPEIeNIeHH S OMON3HEBbIX NaBNEHUH
Mex Iy psanamu csaif (pucyrok J[.2):

- JaBjeHMe Ha NepBbld psl cBai

Qo = 9,,0,L =100D,72 2,5 =180 xH/m;
- JlaBJICHHE Ha BTOPOH psin cBall
qu2=0,,0,L =100W,28' 2 5="70 kH/™m.

77 7 i I 777 777

Qon2 Uon1

Pucynox /1.2 — PacueTHas cxeMa K OIpeNeIeHUIO OMOI3HEBBIX HArpy30K Ha CBaH
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Pesynkrare pacdera BAYTPEHHUX W3THOAIOMWX MOMEHTOB, MOMEPETHBIX W
IPOAO/LHbIX CUII IpUBe/ieHbl Ha pucynkax JI.3-/1.6.

[ToBEePXHOCTD CKOMBKESHUS

Pucynok /1.3 — Cxema 3arpyskeHHS paMHOH KOHCTPYKIIHH
(M pET COOTBETCTBYIOT OMIONI3HEBOMY IABTEHHIO HA CBAO, kI1a)
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=2210+00

1090+003

1090+003

2210+003

IloBepxHOCTH
cmmx\enmr

—-1660+00
=1790+00

MuHuMaTEHBIN M3rudaromyii MoMeHT — 2205 42 kH O,
MaKCHUMAaTBHBIN M3rubaronuit MoMeHT — 220542 kxHOMm
Pucynok /1.4 — Omopa ©3rudaronmx MOMEHTOB
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1320+003 1320+003

a o
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w— —
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IMorepxnocTH
CKOJTLKEHUSA
(=2 —
)
= &
z
Y ©
S &
X 1 ¥

MunnmaisHas oriepeyunast cuna — 428,059 kH O,
MakcUMalbHas rorepevnas cwia — 1318,63 kHOMm
Pucynok /1.5 — D1mopa morepeyHbIx CUIl
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-1320+00
1320-+003

IloBepxHOCTH
C](OJIL?GHPI}I

N

L

-1320+00
1320+003

MuHnMamsHas ipoioibHas cuia — 1318,63 kHOMm;
MaKCHMalbHad IIpojionbHas cuna—1318,63 kHOM
Pucynoxk /1.6 — Omropa poJoiabHBIX CHII

J.5 Pacuer cBaifHBIX 3JIeMEHTOB KOHCTPYKIMH U3 Y CJIOBUI MPOYHOCTH

IIapaMeTpsl ceueHHs cBau:

- uaMetp cBau D = 1w,

- IUTOTIATh HOPMATBHOTO CEUeHHMS CBall A = mir® =0,785M> (T —paJuyc cBau, M),

- paccTOSIHUE OT OCH PACIIONIOKEHUA LIEHTPOB TSHKECTH apMaTy PHBIX CTEpXKHEN
Jo BHenHel rpaHu cBan a = 0,11 M,

- pacueTHOE COIPOTHBICHUE GE€TOHA 0CEBOMY CXaTUIO (IMyHKT 6.1.11
CII 63.13330.2012) R, = 14,5 Mlla;

- K03dQUIMEHT ycnoBUN pabOTHL Kelne300€eTOHHOW KOHCTPYKI[UH,
GeTOHUPYEMOI B BEPTHKAIBbHOM IIoyIoxkeHUM (myHKT 7.1.9 CII 24.13330.2011),
0, =035

- K03bOUIMEHT YCIoBUil pabOTHI, YUUTHIBAIOMMIL cII0CO0 IPOU3BOJCTBA
cBaitHEIX paboT (yHKT 7.1.9 CI124.13330.2011), v§=0.8;
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- pacyeTHOE CONPOTHUBICHHUE GETOHA OCEBOMY CIXKATHUIO C Y4ETOM
ko3bdurmenTos ycnoruit paGothl R§= R, v, v¥= 9,86 Mlla;

- PacyeTHOE COIPOTHUBIICHUE OETOHA OCEBOMY PACTSKECHUIO C YUETOM
Koaq)(bmmeHTOB ycioBumit pabotel R§=R,,7,7§=0,714 MlIa,

. — PacyeTHOE COMPOTHUBIIEHUE GETOHA OCEBOMY PACTSKEHHUIO, PABHOE

1,05 M]'Ia (mysaxr 6.1.11 CII 63.13330.2012),

- pacyeTHoe COIPOTUBJIEHUE CTAIIY IIPOJOIBHOM apMaTyphl pacTsKEHUIO
(mynkr 6.2.8 CI163.13330.2012) R_= 350 Mlla;

- KOIHMYECTBO CTEPIKHEMH IPOIOILHOM apMaTyphl ng = 28 mr,

- ImaMeTp cTepKHeH MPoJoIbHOM apMaTyphl d_ = 32 M,

- ofmas IIomaib CEeYeHUI CTepXHeHd IIPOoAOINbHON apMaTyphl
A, = 225189 em*,

- IPOLIEHT apMUPOBaHuUs 95 = 2,9 %;

- pacyeTHOE COIIPOTUBIIEHUE CTANIU IIONEPEYHONM apMaTyPhl PACTKEHUIO
(myskr 6.2.8 CIT163.13330.2012) R = 350 MITag;

- JMaMeTp cTepxHel nonepeuHoi apMaTyper d_, = 8 Mm;

- IIar CTepXKHEH MonepeyHoi apMaryphbl s = 100 My

- ofmas MIoagb CeYEeHUA CTEPKHEH IOIepeuHoM apMaTyphl
A,=2n d4 =1,005 eM”.

Harpy3sku, geificTByollye Ha CBAalo:

- MakKCUMaJbHBIM M3ruoaronii MoMeHT M = 22054 kH M,

- MakcuManbHad nornepevnas cuna Q = 731 xH,

- TIPOJOIILHAS CHIIA B CEUEHUH ¢ MAKCUMAaIBHBIM U3IHOAIOIMM MOMEHTOM

=1318,6 xH,
- TpoJoJIbHA CUJIa B CEUEHHU ¢ MAKCHUMAaIbHOM IIOIIEpEYHOM CHIIOH

=1318,6 xI.
TeoMeTpHUECKHIE XapaKTePHUCTHKH CEUCHIIS CBaH IIPHBEICHBI Ha pucyHKe J1.7.
PacueTsI cBan BBITTONHSIOTCSI ¢ ITPUBEICHIEM PABHOMEPHO pacTpe/ielleHHOM apMaTy phl
K PaBHOBEIIMKOMY CIUIOIIHOMY KOJBITY.

A, A%s— ILIOIAfb COOTBETCTBEHHO PaCTAHY TOM U CXKaTOM apMaTyphl, [ — yroi,
PaBHBIH IIOJIOBUHE IIEHTPAJIBHOTO YIJIA IIPH BEPIIMHE KPYTOBOIO CEKTOPA,
%cir— OTHOCHTENbHAs JIIMHA JyTH ¢KaTol 30HbI 6eToHa; h —I1ojIe3Had BBICOTA
CEUEeHUSI
Pucynok /1.7 — PacuetHas cxeMa ceueHusI cBau
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IlonesHas BeIcOTa CEUEHUS COTVIACHO PEKOMEHJAIMIM [6] U pabote [7]
ompezneneHa 1o Qopmyie PasMepn mpuBeeHHOTO
TIPSIMOYTONBHOTO CEYEHUS COITTaCHO PEKOMEHIAIHSIM [ 6]

by @ =0,885 M,

hy= 1’727D -a=0,775 y,

rae b3 i h§ — COOTBETCTBEHHO IMMPUHA U BEICOTA IPHBEACHHOTO HPSIMOYTOJIBHOTO
CEYEHUS, M.

Pasiyc OKpyKHOCTH T, TPOXOJISINEN Yepes IEHTPhl TSHKECTH CTEPIKHEH
TPOJIOBHOM apMaTypsl, paBeH 1, =1—a = 0,39 m.

J.6 PacueT npouHocTH cBan

Pacyer mpodHOCTH CTBONIAa CBau IPU JCHCTBUM HM3rHOAIOIET0 MOMEHTA
BBIITOJIHSETCS UL KPY ITIBIX CEUEHMI ¢ apMaTy PO, pPABHOMEPHO pacIpeIeIeHHOM 1o
OKPYXHOCTH (IIpY MUHHMAaIHHOM KOJIMYECTBE CTEP:KHEH IPOJOIbHON apMaTyphl,
PaBHOM CEMH ), IIpH KI1acce apMatyphl He Bblie A400.

ITockombky 0,77RFA+0,645R A, =1LI5SMH>N, TO OTHOCUTENIbHAaI
JVIMHA JyTH CKaToH 30HbBI OETOHA %cir HaXOJIUTCS pPECHAEM ypaBHEHHUS

Ny+RsAstot +I{bIA Sln( TC%CII)

& = 28— 364,
R,A 1 2.55R A,

a k0> HUIUEHT, yUUTHIBAIONMI PaGoTy PacTSHYTOH apMaTyphl
¢¥=1,6(1- 1,558, X =0,254.

yI‘OJ'I, paBHI)H\/‘I IIOJIOBUHE IICHTPAJIBHOTO YITIa IpU BEPIIMHE KPYTOBOTO
CEKTOpa,

a, =&, = 65,480 °.

[IpemempHEIH MOMEHT BHY TPEHHIX CHIL

IIpouHOCTH CBaH B HOPMATHHOM CEUCHUU IIPU AHCTBUM HM3THUOAIOIIEro
MOMEHTa I0CTaTOYHa, Tak Kak M <M, .

A.7 Pacuer IpOYHOCTH CBAH HA AeliCTBHE MIONIEPEYHOM CHIIbI

Tonepeunast cuna Q ,, BOCIPUHUMAEMast GETOHOM U LOIIEPEYHOH apMaTypoit
B HAKJIOHHOM CEUYECHUH, OIIPEEINIETCS U3 yCIIOBUS

Qui = Pu(Q, +Qs0)-
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