MUHUCTEPCTBO PETMOHAJNNIbHOIO PA3BUTUSA
POCCUMNCKOU ©EOEPALUN

CBOO NPABWII Cll 23.13330.2011

OCHOBAHWA FVID,POTEXHMLIECKMX
COOPYXEHWUW

- AKTyanusupoBaHHasi peaakuyus

CHwuI1 2.02.02-85

U3pnaHue opuymanbHoe

MockBa 2011



http://www.mosexp.ru/sostavlenie_smet.html
http://www.mosexp.ru/sostavlenie_smet.html

CI1 23.13330.2011

llpeaucnoBue

Llenn 1 npuHuKnbl cTangapTusaumm B Poccuinckon degepauyun yctanosneHsl denepanbHbiM 3aKOHOM
oT 27 pekabpn 2002 r. N2 184-93 «O TexHUYeCKOM perynuposaHun», a npasuna paspabotkn — NocTaHoB-
neHunem lNNpasutensctea Poccuinckon degepauuu o1 19 Hosbpa 2008 r. Ne 858 «O nopsiake paspaboTtku v
yTBEepXAaeHns CBOAOB Npasus».

CeBeneHnun 0 cBoae npaswvn

1 UCNOJIHUWTENDL — OAO «BHUWWAIT um. b.E.BeneHeeBa»
2 BHECEH TexHuyecknm xomuteToM No ctangaptusauvm TK 465 «CTponTenscTeo»

3 NOAINOTOBJNEH Kk yTeep)xaerwto [lenapTamMeHTOM apXUTeKTypbl, CTPOUTENbCTBA ¥ rpafocTpouTenb-
HOW NONNTNKA

4 YTBEPAKAEH npukazom MunHuctepctBa pernoHanbHoro passutua Poccunickon depepaunm (MuHpe-
rioH Pocciui) ot 28 gekadbpsa 2010 r. Ne 824 v seegeH 8 gencteue ¢ 20 man 2011 r.

5 SAPETMCTPUPOBAH ®eaepanbHbiM areHTCTBOM NO TEXHUYECKOMY PErynmpoBaHuio ¥ MeTpOSiornm
(Pocctanpapt). NepecmoTtp CI1 23.13330.2010.

ViHbopmayust 06 usMeHeHUusX K HacmosiemMy ce00y npasun nybnukyemcs 8 €Xe200HO 1u30asaeMOoM UH-
hopMaUUOHHOM yKaszamene «HayuonansHblie cmaHoapmsai», @ meKkcm U3MeHeRrul U nonpasok — 6 eXeMeCs4YHO
uzdagaeMsix UHPOPMAUUOHHbBIX yKazamensax «HayuoHanbHbie cmaHdapmsei». B cnyyae nepecmMompa (3ameHsbl)
UNu OMMEHbI Hacrmosaweao c8oda npasusn coomeemncmeayruiee yeedomneHue Gyoem onybnuKko8aHo 8 exeme-
CAYHO U3088aeMOM UHDOPMAUUOHHOM yKa3zamersne «HauyuonaribHble cmaHoapmsi». Coomsemcmasyouwas uH-
chopmaiusi, yeeOoMIEHUe U MEeKCMb! Pa3Mewames makxe 8 UHOpMayuoHHOl cucmeme obiuyezo rnonb306a-
HUSI — Ha ochuyuanbHoM catime paspabomuuka (MuHpezauoH Poccuu) 6 cemu UIHmepHem

© MuHperuon Foccuun, 2010

HacTosWKIt HOPMATUBHLIA AOKYMEHT He MOXET DbiTb NOMHOCTLIO UNK HYACTUYHO BOCMNPOU3BEAEH, TUPaXUpoBaH n pacnpo-
cTpaHeH B kauecrtee ohuunansHoro uagaHuna Ha Tepputopun Poccunckon ®eagepaynmn el paspewsernsa Muupernona Poccuu
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CBOJ1 NMPABUJI
OCHOBAHMUSI THJIPOTEXHUYECKUX COOPYXKEHUN

Foundation of hydraulic structures

lara sBeaenun 2011-05-20

1 O0nacTb NpUMEHEHHS

TpeboBaHust HACTOAWIErO CBOAA MpPaBW/I  PaCHPOCTPAHAIOTCA Ha I[IPOEKTHPOBAHHUE
OCHOBAHHUH TMJIPOTEXHHUUYECKUX COOPYXKEHMM BCeX KiaccoB corjacHo CIT 58.13330, B Tom
YKUCJIE TPABHTALIMOHHBIX, aPOYHBIX U KOHTPPOPCHBIX TUJIOTHH, OANOPHBIX CTEHOK, LUIIO30B,
HICb(POBLIX U MOPTOBLIX COOPYKEHUM, €CTECTBEHHBIX CKJIOHOB U MUCKYCCTBEHHBIX OTKOCOB
HA y4yacTKax pacrnojlioXEHNUA TMAPOTEXHUYECKUX COOPYKEHUH.

B cBole npaBusl JarOTcsd  KjlacCU@UKauMs TPYHTOB U HMX (PH3UKO-MEXaHUUYECKHUE
XApaKTEPUCTUKH, UHXKEHEPHO-TEONOoruyeckas W pacueTHad cCxXeMaru3lauusa OCHOBAHHUH,
METOJIbl PACUETOB YCTOMUYMBOCTH OCHOBAHHUH, HAIPSIKECHHO-IE(POPMUPOBAHHOIO COCTOSHHS,
CVHPO3MOHHOH TIPOYHOCTU. TaxKe YyCTAHOBJICHBI METOJbl KOHTPOJIA KadecTBa IOIArOTOBKH
OCHOBAHHM, METO/IMKA HAOJIIOAEHHH 3a NTOBEJCHUEM OCHOBAaHUM B MPOLIECCE IKCIyaTaLHH H
MHYXCHCPHBIEC MEPONPUSITHUS 110 NOBBIINEHUIO HAAEKHOCTH OCHOBAHUH.

CBoj IpaBuJI HE PAacHpPOCTPAHAETCS Ha IPOCKTUPOBAHUE MOA3EMHBIX I'MAPOTEXHUUYCCKHUX
COOPYKEHHUH.

2 HopmaTHBHBI€E CCbIJIKH

HopmaTHBHbIE JOKYMEHTbI, Ha KOTOpbIE B TEKCTE HACTOSILIErO0 CBOJA NPaBUI HUMEKOTCS
CChIAKH, MPHUBEACHBI HHXKE.

denepanbHbli 3aKoH 0T 27 Aexkadps 2002 r. Ne 184-P3 «O TeXHUUECKOM peryaupoBaHHA U »

Boausiit koneke Poccuiickoit @enepaiiuu ot 03 mroHs 2006 r. Ne 74-@3

Qenepanpipiit 3akoH ot 21 wmoma 1997 1. Ne 117-03 «O 6e3onacHOCTH
FHJAPOTEXHUYECKHX COOPYKEHUN »

DenepanbHplit 3akoH oT 30 nmekadbps 2009 r. Ne384-D3 «Texuuueckuii pernameHTt o
0€30MacCHOCTH 34aHHH H COOPYKCHHH»

denepanbHbIil 3akod o1 21 aexabps 1994 r. Ne 68 «O 3a1iiTe HaceIeHUsI U TEPPUTOPHIA OT
Ype3BbIYAWHBIX CUTYAUH [IPUPOAHOrO ¥ TEXHOINCHHOIO XapaKkTepa»

Depepanbupiit 3akod PO ot 10 suBaps 2002 1. Ne 7-@3 «O0 oxpaHe OKpyX)arouwe
cpesibl» (peit. ot 05 despang 2007 r.)

[ToctanoBneHue IlpaButensctBa PO o1 06 oktadpsa 1998 r. Ne 1303 «O6 yrBepxaeHUH
[lonoxeHust 0 ASKIapHUPOBAHUH TMAPOTEXHUYECKHUX COOPYIKECHUH»

CIT114.13330.2011 «CHulI II-7-81* CtpouTe/ibCTBO B CEHCMHYECKHUX paHOHAX»

CIT122.13330.2011 «CHull 2.02.01-83* OcHOBaHUs 3JaHUH U COOPYMKEHUH »

CIT 58.13330.2011 «CHulIl 33-01-2003 1 uaporexHA4eCcKne CcOOpyeHHA. (OCHOBHbIE
[TOJTOKCHHUA»

['OCT 120712000 ['pynTbl. OTOOpP, YITAaKOBKA, TPAHCIIOPTUPOBAHHE U XpaHelre 00pa3LoR

FOCT 12248-96 I'pyHtel. MeToasl 1adOpATOPHOTO OlPEAECTCHHUS XapaKTEPUCTHK
[IPOYHOCTH M AC(POPMUPYEMOCTH

['OCT 20522-96 I'pyHThl. MeTOAbI CTATUCTHYECKON OOPADOTKH PE3yIbTATOB HCIIBITAHUH

Uiaanne opuunasbHoe
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['OCT P 22.0.01-94 be3zonacHoCTh B 4pe3BbIYaMHBIX CUTYaALUsIX. OCHOBHbIE MOJIONKEHHUS
1OCT P 22.1.02-95 be3onacHoCTs B 4Ype3BbIYAMHBIX CUTYaUUsIX. MOHMUTOPHUHI U
MPOrHO3UMPOBAHKE. | €pMHUHDBI H OIpeae/ICHHUA

[IpuMedaHue—TIpu noJib30BaHKWHM HAaCTOAMM JOKYMEHTOM LEIECO00Ppa3HO NPOBEPHTL ACHCTBHE CChIJIOUYHbIX
CTAHAAPTOB M KIACCU(PUKATOPOB B HWHPOPMALMOHHOM CHCTEME OOWEro MoJib30BaHUA — Ha OQUUMATLHOM cakite
HaUHOHAIbHOro oprana Poccuiickon ®eaepauun no cTaHAapTH3alny B CeTH MHTEpHET MM NO €XEroaHo H34aBaeMoMy
HH(POPMALHOHHOMY YKa3zaTento «HaunuoHanbHble CTaHAAPTbLI», KOTOPbIK ONYOJAMKOBAH MO COCTOSHHUIO HA | sHBaps
TEKYLUIErO FOAa, U MO COOTBETCTBYIOLMM €KEMECAYHO M31aBacéMbIM HH(POPMALMOHHbBIM yKa3aTesIaM, ONVOIHKOBAHHbLIM B
TEKYWEM roay. ECH CCbIIOUYHBIA JAOKYMEHT 3aMEHEH (M3MEHEH). TO MpU NOJIb30BAHMH HACTOALUMM CBOAOM NpaBHT
CIIERYET PYKOBOACTBOBATLCS 3aMEHEHHBLIM (M3MECHEHHBIM) NOKYMEHTOM. LEC/IM CCHINOUYHBIA JOKYMEHT OTMEHEH O0e3
3aMEHbI, TO MOJIOKEHUE, B KOTOPOM JaHa CCbIIKA HA HErO, NPUMEHACTCA B HAaCTH, HE 3aTParMBarOLIEH 3Ty CCbIKY.

3 TepmuHbI H onpe/e/IeHHSA
B HacToslueM CBOJE NIPaBHII MPHUHSATHI TEPMUHBI C COOTBETCTBYIOIIMMI ONpPEAEIEHUAMMU:

3.1 rpyur: llopoapl, MouBbl, TEXHOTE€HHbIE O0Opa30BaHMs, MNPEACTaBISAIONINE COOON
MHOIOKOMITOHEHTHYIO M MHOIO(Ma3Hyw I'€0JIOTHUYECKYIO CpeAy U SBAAIOIIMUECS OOBEKTOM
UHIKEHEPHO-XO03AUCTBEHHOHN JIEATEIBHOCTH YE€JI0BEKA.

3.2 pasjieHHMe rpyHra akrtuBHoe: (CHIIOBOE BO3IACHCTBHE TIPyHTA HA OrpaXKAarOLiue
KOHCTPYKIIMKU B  COCTOSSHUU IIPEACNBHOrO pPaBHOBECHS, COOTBETCTBYIOLIECE CTaJMH
00pa30BaHHSA [OBEPXHOCTH OOPYLICHHMS, IHpPH KOTOPOM KOHCTPYKLMS CMEIUAECTCS T10
HAMpaBJICHUIO OT IPYHTA.

3.3 aaBJjicHHE TIpPYHTA NaccuBHoe: (CUJIOBOE BO3ACHCTBUE IPYHTA HA OrpaOXIAlOLLYIO
KOHCTPYKUHIO B COCTOSHUH [PECAC/ILHOIO PABHOBECHUS, COOTBETCTBYIOLIEE CTAAUU 00pa30OBAHUS
[MOBEPXHOCTH BbIIOPA, KOI'JIa KOHCTPYKLMS CMELIAETCS [10 HAIIPABJICHUIO K TPYHTY.

3.4 npeHax: YCTPOWCTBO JJIS YACTHYHOI'O HJIM MMOJIHOIO mepexsara (QUiIbTPaliMOHHOIO
MOTOKA B OCHOBAHHUH, 4 TAK)XE Ha IIPHJIEraroIleH K COOPYKEHUIO TEPPUTOPHH, cOOpa U OTBOIA
[1po(pUJILTPOBABILLKUXCS BOJIL.

3.5 HH)KeHepHO-TeoJIorHueckasi Mojdesib:  (XEeMaru3upoBaHHOE  OTOOpaKEHHE
pa3sMEILEHUS B 00JIaCTH BIHSHHUSA COOPYXXEHUS HHXKECHEPHO-TEOJIOTHUYECKUX DIIEMEHTOB,
HaACJICHHBIX IOCTOSSHHBIMH HOPMATUBHBIMH U PACUYETHBIMU 3HAYEHUAMH XapaKTEPUCTHUK.

3.6 nHKeHepHo-reojJornveckuil »iaemedr (MI'DJ): OObeM rpyHTa OAHOrO BO3pacTa,
[IPOUCXOX/JACHHUST KW BHAA, XapaKTECPUCTUKH CBOMCTB KOTOPOTrO B MpeeiiaX BbIACIEHHOrO
1eMEHTA  SBJISIIOTCS  CTATUCTHYECKH  OQHOPOIHBLIMHU M M3MEHAIOTCS  CIIYYaWHO
(HE3aKOHOMEPHO) MO0 €C/IM HaOMHOAAKIIEHCA 3aKOHOMEPHOCTBIO MOXXHO [IPEHEOPEYD.

3.7 mecTHass NPOYHOCThL: CBORCTBO TPYHTA, HE pa3pyuiasich, BOCOIPUHUMATL HATPY3KH H
BO3ACHCTBHUS B JIOKAJIbHBIX 00JIACTAX CUCTEMBI «COOPYKEHUE—OCHOBAHUEN.

3.8 HaJdeXHOCTb CHCTEMBI «COOpPYKeHHe—O0CHOBAHHE»: (NOCOOHOCTHL CHUCTEMBI
BBIMOJIHATh 3aJaHHbIC (DYHKIIHH,

3.9 wHanpsukeHHo-gedpopmupoBaHHoe coctosiHue (HIAC) coopyxkenuns u/mim
ocHoBaHus: [IpocTpaHCTBEHHOE paclpee/iCHUE HanpshKeHUM U gedopMauuid B CHUCTEME
«COOPYKEHHNE—~OCHOBAHMUEC», PA3BUBAIOILIUXCS B TPOLIECCE UX B3AaUMOJIEHCTBHSL.

3.10 Hecymiass ciocOOHOCTh OCHOBaHHsA: CTTOCOOHOCTh I'PYHTA OCHOBAHHS BbBIACPKHBATD
MaKCUMaJIbHYIO Harpy3kKy, IepelaBaéMyld Ha HEro coopyXeHue™m, ©0€3 pa3BUTHUSA
NOBEPXHOCTEM CKOJIBXKEHMS, MPHBOIIIUIMX K pPa3pyUIEHHIO OCHOBaHMM W IIOJHOH
HETIPUTOJHOCTH COOPY)KEHHUH K IKCILTyaTallUH.

3.11 onoa3zens: HeycTOMYHBBINM MAacCUB I'PYHTA, CMEIIAIOILUHCS 10 OTKOCY UJIH CKJIOHY.

3.12 ocHOBaHHEe THAPOTEXHHYECKOI0 COOPYKEHHUsI: LCTECTBEHHAs] WM UCKYCCTBEHHO
chopMupoBaHHas (TeXHOTEHHAs) TpPYHTOBas TOJIiA, HaxoswasAscs [04 IMOJA0LIBOH
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COOPYKEHHSI WJIM BMELIAIoIas €ro (pyHIaMeHT, BOAOYIOPHBIE DJEMEHTHI M JAPEHaKHbIE
yCTPOMCTBA.

3.13 moasydecrb rpynra: llpouecc mmreapHoro aeopMApoBaHUs I'PyHTA BO BPEMEHHU
Mo ACHCTBUEM MOCTOSHHOW HArpy3KH.

3.14 npeaeibHOE paBHOBECHE CHCTEMbl «COOpPYXKeHHe—0CHOBaHue»: CocTosHHEe
CUCTEMB], IIPH KOTOPOM HE3HAUYHUTEJIbHOE YBEJIMYEHHE BHEIUHEH HArpy3KM I[PHBOJUT K
HapyLIEHHIO YCTAaHOBHUBILNErOCS PABHOBECHUS M BBI3BIBAET MOTEPH) YCTOWYHUBOCTH TI'PYHTA,
COIMPOBOXKIAIOIILYIOCS BBIIIOPOM T'PYHTA M3-110J1 MOJOLUBBI COOPYXXCHHSA CO 3HAYUTEILHLIM
HapacTaHUEM OCAIKH.

3.15 npeneabHoe cocTtosinve (NMPo4YHOCTH) rpyHTa: COCTOSHHUE TPYHTA B TOYKE, IPHU
KOTOPOM KacaTesjbHbIE U HOPMAaJIbHbIE HAIIPSDKEHUS! B DJIEMEHTE TPYHTA CBA3aHBI KPUTEPHEM
npou”Hoctu (Kymnona, Kynona-Mopa, Muszeca-lllnelixepa u T1.4.), a nepopmaumnu casura
MOTI'YT Pa3BUBATLCS HEOTPAHHUYEHHO.

3.16 npoyHOCTL rpyHTA AJuTe/ibHast: [IpOYHOCTE IpyHTA NMPU JAJIMTEILHOM JEeHCTBUU
Harpy3KH.

3.17 pacyernHbit rpyHTOBBIH JiemeHT (P17)): OObeMm rpyHTa, B npenenax KoToporo
HOPMATUBHBIE U (WJIKM) pACUYCTHBIC 3HAYEHUSA XapaKTCPUCTUK TPYHTA [PHHUMAIOTCS
MOCTOAHHBIMH UJIM 3aKOHOMEPHO U3MEHSIOIMMUMHUCS O HAPaBJIEHUIO.

3.18 pacuyerHass reomMexaHudeckass Mojaejdb o00bekTa: (COBOKYIHOCTH pPacyeTHBIX
FPYHTOBBIX 2JIEMEHTOB B pacCMaTpHUBACMOM 00JIACTH OCHOBAHMUSI.

3.19 conpoTuB/ieHHE HEAPEHUPOBAHHOMY CABHry: MaKCcUMalbHOE CONPOTHUBJICHHE
[PYHTA CABUTAIOIICH HAIPY3KE B YCJIIOBUAX OTCYTCTBUS APEHUPOBAHUS.

3.20 cyddo3usi: BbIHOC MEJKHUX YaCTHI{ HECBA3HOI'O I'PYHTA U PACTBOPCHHbIX BEULICCTB
BOJIOH, (PUIILTPYIOLLICHCSA B IPYHTOBOM TOJILIE COOPYXEHUSA U/UJIU €TI0 OCHOBAHHUS.

3.21 Tepmokapcr: Ilpouecc BbITauBaHMA [IOA3EMHBIX JIBJOB € HOCJACAYIOLIEH OCaJKOH
rpyHTa, TIPUBOALIICH K 00pa30oBaHUIO OTPHUIATENBHBIX (POpM penbeda UIN MUKpopesibeda
(Onroaua, BOPOHKH, BIIAAMHBI, 3alIaIMHb], KOTJIOBHUHBI).

3.22 ¢uabTpanHMoOHHasE NPOYHOCTb: (CIOCOOHOCTH OCHOBAHHUS  COIIPOTHUBIISTHCS
AECTPYKTUBHOMY BO3JACUCTBUIO (UIBTPALMOHHOIO II0TOKA, MNPOAB/SIIOUIEMYCS B BHJIE
MEXaHHUYECKOHM MJIM XUMHYECKOH CYP(O3HUH.

3.23 dunapTpaums: /[BUXeHUE BOJbl B I'PYHTAX M HOPUCTBIX Cpeiax HOoA JACHCTBUEM

'PABUTALIHOHHbLIX CHII.

4 O0mue MoJ10KeHHU s

4.1 IlpoekTupoBaHHE OCHOBAHHMH THAPOTEXHUYECKHUX COOPYKEHUH TOJIKHO BBIITOJIHATHCS
Ha OCHOBE:

PE3YILTATOB HHXXEHEPHO-I€OJTOTHYECKUX, TEOKPUOJIIOTHUECKUX M THAPOreOJOrHYeCKUX
M3BICKAHUH MW HUCCJCJOBAHHUM, COACp)KAUMX JdaHHbIE O CTPYKType, COCTaBe, (DU3HKO-
MeXaHHYECKHX H TCIUIO(MU3HYECKUX XapaKTePUCTUKAX IJIEMEHTOB MacCHBa IpyHTa, Halopax,
YPOBHSX W XMMMUYECKOM COCTaBE TMOJI3EMHBIX BOJ, O0NACTAX UX MUTAHUA U APCHHUPOBAHUA,
HAJIUYHUHM MEP3JIOTHI U T. A.;

JIAHHBIX O CEUCMHUYECKON aKTHUBHOCTU paifOHa BO3BECIECHUS COOPYIKEHUS,

OMBITA BO3BEACHHMS AHAJTOIMYHBLIX THIPOTEXHUYECKHUX COOPYXKEHHH B  CXOJIHBIX
HHKEHEPHO-TCOJOTHUYECKUX U KIIMMATUUYECKUX YCIIOBHUSX;

JAHHBIX, XapaKTEPHU3YIOMINX BO3BOAUMOE TMAPOTEXHUYECKOE COOPYKEHUE (HA3HAUYECHHE,
KJacC, THIl, KOHCTPYKLMs, pasMepbl, NOPSJAOK BO3BEICHHWS, JACHCTBYIOLLHME HAIPY3KH,
BO3ACHCTBUS, YCJIOBUS IKCIUIYaTALIUK U T.1.);

Yy4€Ta COLMAJIbLHO-ODKOHOMHYECKHUX YCIIOBUHA paHOHAa CTPOUTEILCTBA;
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TEXHHUKO-3KOHOMHUUYECKOTO CpaBHEHUS BapHaHTOB [IPOEKTHBIX PELLICHWH,
o0ecnevyrBarOUIETO MPUHATHE ONMTUMAILHOIO BapHaHTa ¢ PAUMOHAIbHBIM HCII0JIb30BaHUEM
[IPOYHOCTHBIX, ACPOPMAUUOHHBIX WM APYTHX CBOWCTB I'PYHTOB OCHOBAHMS M MaTEepHAIOB
BO3BOJMMOIO COOPYXECHHUS IIPpU HAUMEHbIIMX IIPUBECJICHHBIX 3aTpaTaX MW BbIIOJHEHHU
TpeOOBaHUH 0€30MACHOCTH — TEXHHUUECKOH, COLIHATILHON U 3KOJIOTHYECKOM.

4.2 llpu npoekTupOBaHUH OCHOBAHUN TUAPOTEXHUUYECKHX COOPYXKE€HHMHM HOJDKHBI OBITH
NPEAYCMOTPEHBI PEIICHUS, 00eCIIeUHBAIOIIUAEC 0€30MIaCHOCTh, HAJIEKHOCTh, J0JIOBEYHOCTh U
YKOHOMHUYHOCTE COOPYXKEHUH, a TAKXKE OXPAaHY OKPYXKAKOLIEH CPEAbl HA BCEX CTAQUSX HX
CTPOMTEJBCTBA M pAaCYETHOI'O CPOKaA AKCIJIyaTalldu. /IS 5TOro npu INpoeKTUPOBAHUH CIIEIYET
BBIMTOJIHSTH:

OLUECHKY  UHXEHEPHO-T€ONOTHMYECKUX  YCJIIOBUM B o0mactd  B3auMOJelCTBUSA
[IPOEKTUPYEMOIrO COOPYXEHUA C TEOJIOTMUECKOM Cpelod M MOPOTHO3 HMX HW3MEHEHHS B
CTPOUTENBHbIA U DKCILIYAaTAlIHOHHBIM [IEPHUObI;

pacyeT HECYIIEH CIIOCOOHOCTH OCHOBAHUSA U YCTOMYUBOCTH COOPYKEHUS;

pacuyeT MECTHOH MPOYHOCTH OCHOBAHUS,;

pacyeT YCTOMUYUBOCTHU €CTECTBEHHBIX CKJIOHOB U MCKYCCTBEHHBIX OTKOCOB, [IPUMbIKAKOIIINX
K COOPYXECHHUIO;

pacyetr gedopMalMUil CHUCTEMBI «COOPYXKEHHE—OCHOBAHHUE» B pE3yabTaTe JICUCTBMUS
COOCTBEHHOTO BECA COOPYKEHUS, IABJICHUS BOAbI, [PYHTA, CEUCMUYECKHUX BO3ACHCTBUM U T.II.
H U3IMCHEHHS CTPOCHHUS M CBOMCTB TI'PYHTOB B IIPOLECCE CTPOUTEILCTBA M 3KCHJIyaTaUHH
COOPYXEHHS, B TOM YHUCJIE C YYETOM HUX IIPOMEP3aHUA U OTTAUBaHHUS,

pacyeT (pUJIbTPALHMOHHON MPOYHOCTH OCHOBAHMS, [IPOTUBOIABIIEHUA BOALI HA COOPYKEHHE
U (UILTPALMOHHOIO Pacxo/a, a TakkKe Mph HEOOXOAMMOCTU — OOBEMHBIX (DUJIBTPALIMOHHBIX
CWJI M W3MEHEHHS (UIBTPALlMOHHOIO PEXKUMA IIPU HU3MEHEHUU HAIPSKECHHOTO COCTOSHMS
OCHOBaHMUS,

pa3padOTKy WHXXEHEPHBIX MEPOIPUATHHN, o00ecneyuBarOMIUX HECYIYIO CIOCOOHOCTD
OCHOBAHUN H YCTOHYMBOCTHL COOPYXEHHS, TPEOYEMYIO HOJIIOBEYHOCTH COOPYXEHHA U €ro
OCHOBaHHUM, a TakXke, NpH HEOOXOAUMOCTH, YMEHBIICHUE IEPEMEILECHUH, H3MEHCHUI
HamnpsHKeHHO-Ae(OPMUPOBAHHOIO  COCTOSIHUS ~ CHCTEMBI  «COOPYKEHUE—OCHOBAHUEY,
CHUXKEHUE TIPOTUBOIABIICHHUS U (PUIBTPALMOHHOIO pacxo/aa;

pa3pabOTKy MEpPONPUSITHI, HAPABJCHHBIX HAa COXpPAHCHUE OMAaronpUsITHOH OKPYKarolleH
Cpebl UM YIYYLUICHUE SKOJIOTHYECKON OOCTAHOBKHM 110 CPABHEHUIO C €CTECTBEHHOM,

pa3paboTKy pa3JieJioB JeKiapalui 0€30N1acHOCTH, KaCcaroUMXCsl HAJEXXHOCTH OCHOBaHHUH.

4.3 JInst 00OCHOBAHHUS HAJCKHOCTH M 0€30MAaCHOCTH 'MAPOTEXHUYECKHUX COOPYNKEHUH
JIOJKHBI BBINOJHATHCSA pacyeThl THAPABIAMYECKOTO, QUIBTPAUOHHOTO U TEMIIEPATYPHOTO
PEXHUMOB, a TAKXE HAMNPSKECHHO-AeHOPMUPOBAHHOTO COCTOSHHUS CHCTEMBI «COOPYKEHHE—
OCHOBAaHHE» Ha OCHOBE MNPUMEHEHHUsS COBPEMEHHBLIX IJIaBHLIM 00pa3oM YHCJIEHHBIX
METOJIOB MEXAaHUKH CIJIOIIHOH Cpelibl C YUETOM peajibHBIX CBOMCTB MAaT€pUaiOB U MOPOJ
OCHOBaHHH.

OO0ecrneyeHne HAIEKHOCTH CUCTEMBI «COOPYKEHUE—OCHOBAHHUE» JOJDKHO O0OCHOBBIBATHCH
pe3yJbTaTaMM PAcUE€TOB MO METOAY INPEIAC/bHBIX COCTOSHUHU HX MPOYHOCTU (B TOM YHCIIE
(GUIBTPALIMOHHOM), YCTOWYHMBOCTH, JAepopMalid ©H cMemeHud. (OCHOBOIMOIAraroluM
YCJIOBHEM 00€CleUEHHUsI HAJACKHOCTH IIPH DTOM ABJSIETCS YCIIOBUE

Y.
Y, Fy < R, , (1)
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31ech [, — pacuyeTHoe 3HauYeHue 00O0IEHHOr0 CUIOBOIO BO3ICHCTBHS (CHJIa, MOMEHT,

HalpsDKEHUE), AedopMaliud WM JApYroro mapaMerpa, Mo KOTOpOMY
MPOU3BOAUTCS OLIEHKa NPEeAeSIbHOIO COCTOSIHUS, ONPEACICHHOIO C YYETOM
KOO PHULIMEHTa HAAEKHOCTH I10 HArpy3kKe yr (cM. 7.3);

R, — pacueTHOE 3HaUYeHUE 000OEHHON HeCcylel crnocOOHOCTH, aedopMalliu WU

JAPYroro napaMeTpa, yCTaHaBJIMuBaeMoro ¢ yuyeromM Ko3M(OUIHEHTOB HAACKHOCTH
10 TPYHTY Y, (CM. paszaen J);,

Yy — KO3POULIMEHT HAEKHOCTH 110 OTBETCTBEHHOCTH COOPYIKEHUS;

Yic — KOYPPUUMEHTb COYCTAHUH HAIrpy30KkK;

Yo — KO3(PPUILIHEHTHI YCIIOBUM paOOTHI.

YKa3zaHusA 10 OIPEACICHUIO Yy, Yic, Yo AAHBI B 4.5,

4.4 Harpy3ku 4 BO3NCUCTBUA HAa OCHOBAHWUE JOJDKHBI ONPEAEIATHCSA PACUETOM HUCXOJIsl U3
COBMECTHOM pabOThI COOPYKEHUS U OCHOBAHMUSAL.

BennunHa ¥ HanpaBleHUE CEMCMUYECCKUX BO3JACHUCTBHIN JOJDKHBI ONPEACHSITLCS C YYETOM
XapaKTepa BO3ACHUCTBUS, IIOJIOXKCHUSA OUara 1 3MULEHTPA 3eMJIETPSICEHUS.

4.5 PacyeTsl OCHOBaHMN THAPOTEXHUYECKUX COOPYXECHHUM CJeAYyeT NPOU3BOAUTH 11O JIBYM
rpylnaM npeaejabHbIX COCTOAHUMN:

N0 nepBo rpynre (moreps Hecyuled cnoCcoOHOCTH U (MIIM) MOJHAs HEINPUTIOJHOCTEH
OCHOBaHMH U COOPYXE€HHH Ha HHUX K OIKCIUIyaTallud) — pacdeTbl OOUIEW HOPOHYHOCTU U
YCTOHYMBOCTH CHUCTEMBI «COOPYKEHHUE—OCHOBAHUE», pACUEThl MEPEMEILUEHUH, OT KOTOPBIX
3aBUCST IIPOYHOCTH U YCTONUYUBOCTE;

[10 BTOPOU rpymniie (HENPUIOAHOCTh K HOPMAJBHOM 3KCIUIyaTaluu) — PAacude€Thl MECTHOM, B
TOM 4Mucie, QUIBTPALMOHHONW NPOYHOCTA OCHOBAHMM, TEpPEMELICHUH M AedopMauuii, He
OTHOCHIIUXCH K pacdyeTaM I10 IIepBOH I'PYIIIIE.

JlejleHMe pacdyeToB HaA JBE TIPYIIBl MPEACTbHBIX COCTOAHUHA YUYHATHIBAET XapakKTep
BO3MOXHBIX MMOCJIEACTBUM IPU JOCTUKEHHUHU COOTBETCTBYIOIUENO MPEAECIIBHOIO COCTOSIHUA.

MeHnbluass 3HAYUMOCTH BO3MOXHBIX MOCJIEACTBUA IIPU  HJOCTHUXKEHUMU IIPEAECiibHbIX
COCTOSIHUM BTOPOM T'PYIIBLl 10 CPABHEHUIO C MPEACIbHBIMA COCTOAHUAMU INEPBOM TPYIIIbI
YUUTBHIBACTCS PETJIAMEHTALIACH COOTBETCTBEHHO WM MEHEE KECTKHUX PACUETHBIX YCIOBMH. B
CBA3K C HTUM B YCJOBUM (1) OPUHUMAIOTCS CIEAYIOLIME 3HA4YeHUsT KOYDDULUUECHTOB
HAAEHKHOCTH:

JJ151 [IEPBOM TPYIIITbI IPEACIBHBIX COCTOSIHUM:

vn A coopykenuii I, 11, III m IV xnaccoB coorBetrcTBEHHO paBHBIMH 1,25; 1,20; 1,15; u
1,10;

Y/c PABHBIMU:

JIJIE OCHOBHOT'O COYE€TaHMs HArpy30K B NEpHOJ HOpMaJIbHOM >Kcyatanuu — 1,00;

Npy 0COOOM HArPy3KeE, B TOM YHMCJIE CEMCMHUYECKOU HA YPOBHE IMPOCKTHOTO 3€MJIETPSICEHU S
(I13), ronoBoii BepositHocThIO 0,01 1 MeHee — 0,95;

Ipx 0COOOH HArpyske, KpoMe CEMCMHYEeCKor, rooBod BeposATHOCTHIO 0,001 u MeHee —
0,90;

P CEMCMHUYECKOM HArpy3kKe VYpOBHS MAaKCUMAJIBHOI'O pPACUYETHOTO 3€MJIETPICEHUS
(MP3) - 0,85;

IUISl COYETAHMS HArpy30K B MIEPUOALI CTPOUTEIBCTBA U peMOHTa — (0,95;

JUUIS1 BTOPOH I'PYIIIBI IPEJACIbHBIX COCTOAHUN BO BCEX CIIYYasiX Y, U Y- pPaBHBIMH 1.

3HayeHust KO3 PUIMEeHTa Y, PErIaMEHTUPYIOTCS B 3aBUCHMOCTH OT BUJOB COOPY>KE€HMUH,

OCHOBaHUH U paCyYCTOB B COOTBCTCTBYIOHIUX Pa3CjidX HACTOALICTO JOKYMCHTA.
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4.5.1 PacyeTbl mo mnepBoW rpynne JO/KHBL BBINOJHATBECH C LEBIO HETOIYILIECHUS
CICAYWWHX HPCACILHBIX COCTOSHUH, HMCKIIOYAOUWIKUX TIOJHYK  HEOPUIOJHOCThL K
JKCILIYaTaluK:

MMOTEPHU OCHOBAHHEM HECYILEM CITIOCOOHOCTH, 4 COOPYKEHUEM ~ YCTOMUUBOCTHU,

HapyleHUH oOwerd (UWIbTPAUMOHHON MMPOYHOCTH HECKAJILHBIX OCHOBAHUM, a TaKXe
MECTHON (HUIIBTPALUMOHHON NPOYHOCTH CKaJbHbIX MU HECK&IbHBIX OCHOBAHMH B TEX Clyyasx,
KOrjja OHH MOIYT HOPHUBECTH K TMOABICHHUIO COCPEAOTOYEHHBIX BOJOTOKOB, JOKAJIBbHbIM
pPa3pylICHUSIM OCHOBAHMS U JAPYIUM IMOCHEACTBUSIM, HCKIKOYAKIUUM BO3MOKHOCTE
JATLHEUIIEH DKCIUTYaTallMHU COOPYKEHH S,

HapymeHUd NpOoTUBOQWILTPALIMOHHBIX YCTPOWCTB B OCHOBAHMM WM HUX HEJIOCTATOYHO
3$PEKTUBHOW paldOTHI, BBI3BLIBAIOIIUX HEJONYCTHMBIE MOTEPHU BOJABI U3 BOJOXPAHUIUIL M
KaHaJ0B MJIY NOATOIIICHHE 1 3a00auMBaHNE TEPPUTOPUA, OOBOJHEHNE CKITIOHOB M T.[I.;

HEPaBHOMEPHBIX II€PEMELICHUM pa3/IM4YHbIX YUYaCTKOB OCHOBAHUS, BbI3bIBAIOILUX
paspyuI€HUS OTACJIbHbBIX YaCTEU COOPYXKEHHM, HEJONYCTHUMBIX 110 VCJIIOBUAM MX AalbHEHILeH
JKCIUlyaTauuu (HapyuieHue sjep, dKpPaHoB U APYTUX MPOTUBODUILTPALMOHHBIX DJIEMEHTOB
3EMJISHBIX I[UIOTMH U aM0, HEJONMYCTUMOE PACKPBLITHE TPEHIMH OETOHHLIX COOPYXEHUH,
BBIXO/l U3 CTPOA YIVIOTHEHUM HIBOB M T.II.).

llo npenenbHBIM COCTOSHUSIM TEPBOMN TIpPYNIBl CAEAYET TAKXKE BBIIOJTHITL PACYETHI
[NPOYHOCTU U VCTOWUMBOCTH OT/JCIbHBIX JJIEMEHTOB COOPYXKEHUHU, & TAKKE pPaACYECTHI
NepeMeIeHUN KOHCTPYKLUMH, OT KOTOPBIX 3aBUCUT MPOYHOCTh HWJIH YCTOWUUBOCTH
COOPYXEHUS B LECIOM MJIM €ro OCHOBHBIX 3JJ€MEHTOB (HAalpuMEp, AaHKEPHbIX OIOpP
[IITYHTOBBIX MOJITOPHBIX CTEH ).

K nepsoii rpynne mpefeiabHBIX COCTOSSHUM HOJDKHBI OBITH OTHECEHBI TAKXKE pPacyeThbl
NEePEMEIICHUN COOPYXEHUN WM KX KOHCTPYKTHUBHBIX OJJIEMCHTOB, MOBEJCHUE KOTOPBIX
MOKET [IPUBOANTL K HEBO3MOXKHOCTHU IKCIUIyaTAlMU TEXHOJIOIMUECKUX CUCTEM OOBEKTA.

OTKOCHI, pacIlOJIOKEHHBIE B HEIOCPEACTBEHHOM OJIM30CTH OT COOPYXKEHHU U B MecTax
[IPUMBIKAHUs TOCJACAHUX, AO/DKHBI, KAaK IPaBUIO, pacCUUTBIBATBCA HA YCTOMUYUBOCTH I10
EepPBOM T'PYIIIE NPEJeIbHBIX COCTOSHUU. Eciu 1moTeps yCTOUYMBOCTH TaKHX OTKOCOB HE
[IPUBOJAUT COOPYKEHHUE B COCTOSIHUE, HEIPUIOAHOE K JKCIUTyaralyu, TO pacyeTbi OTKOCOB
CJIEAYET BECTH 10 BTOPOM IpyIIie [peaeibHbIX COCTOSHUH.

4.5.2 Pacyerbl 1O BTOpOH TPpyIIE MAOJKHBI BBIMOJHATECH C 1E€1bIO0 HEAONYUICHUS
CJICAYIOLUX MPEACIbHBIX COCTOSHUN, 00YCIIOBIUBAIOUIUX HEIIPUTOJIHOCTh COOPYKEHUN U KX
OCHOBAHUU K HOPMANBHOHU JKCITyaTaluu:

HapyIEeHUH MECTHOH TIPOYHOCTH OTHAEIbHBIX O00JaCTe€ OCHOBAHWUA, MPUBOAALIMX K
MOBBILICHUID NPOTHBOJIABICHUSA, YBEIUYCHUIO (PUIIBTPALIMOHHOTO pacXxoja, NepeMelleHnit U
HaKJIOHA COOPYKEHUH U Ap.;

MPOSIBNACHUAMN MOJI3YUECTH U TPEIIUHOOOPA30BAHUS B TPYHTAX;

NEPEMELICHUNA COOPY)XEHUM M T'PYHTOB B OCHOBAHUH, NPHUBOAAIIMX K OCJIOKHEHUAM B
SKCIUTYaTalluK 00HEKTA, KPOME Cy4daeB, yKa3aHHBIX B MOMNYHKTE 4.5.1;

MOTEPU YCTOMUYUBOCTH CKJIOHOB M OTKOCOB, BBI3BIBAIOINEH YACTUYHBIN 3aBajl KaHalla WM
pycjia, BXOJHBIX OTBEPCTHH BOAONPUEMHHUKOB M Jpyrue TOCIEACTBUA, €C/IH TOTeps
YCTOMYUBOCTH CKJIOHOB MOXET MNPUBECTH COOPYKEHHE B COCTOSHUE, HENPUIOIHOE K
IKCIUTyaTallid, pacyeTbl YCTOMYUBOCTU TaKMX CKIJIIOHOB cjieAyeT IPOU3BOJAUTL IO
[peacibHbBIM COCTOSSHUSAM MEPBOU IPYIIIIEL.

B ToM ciayuae, korja pacyeTbl MECTHOM IPOYHOCTU OCHOBAHUA CBUIETEIBCTBYIOT O
BO3MOXHOCTH ITIOTEpHM HECYINEH CIOCOOHOCTH OCHOBAaHUA B LEJIOM, JIOJDKHBI OBITEH
IPEAYCMOTPEHBl MEPOIPUATHUA 110 YBEJIWYEHUIO IPOYHOCTH OCHOBAHMUS WJIA U3MEHEHHUIO
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KOHCTPYKLIMH CHCTEMBI «COOPYKEHUE~OCHOBAHUE», O0OECIIEYUBAIOLIUE BbIIIOJIHEHHE YCIIOBUE
(1) Ans nepBOM rpyIIibl NPEeAEIbHbIX COCTOSHUI.

4.6 llpy npoexTUpoBaHUN OCHOBAHMH THMAPOTEXHUYECKUX COOPYXKEHHUH, MOABEPIKEHHBIX
AEUCTBHUIO JMHAMMYECCKUX HArpy30K, pacyeThl OCHOBAHWH B HEOOXOIUMBIX CJIydasiX CIEAYET
[IPOM3BOAHTh C YYCTOM [JHHAMHYCCKOIO Xapakrepa B3daUMOIAECWUCTBHUSL COOPYKEHHA C
OCHOBaHUEM (MCIIOJIb3Ysl, KaK IMpPaBHUJIO, HEIMHEUHBIE MOAENU TPYHTOB) U BO3IMOKHOIQ
U3MEHEHUSA CBOMCTB I'PYHTOB IIPU JUHAMUYECKUX (LIMKJIIUYECCKHUX ) BO3JACHCTBUSX.

4.7 Hapsany ¢ JNETEpMUHUCTUYECKUMHU METOAAMH pacyeTa MPOYHOCTH OCHOBAHUI WU
YCTOHUYHMBOCTH  THAPOTCXHUYECKUX  COOPYXKEHHUHM  PEKOMEHAYETCH MCI0/1b30BaTh
BEPOSITHOCTHBIE METO/BI OLIEHKHN UX HAJAECKHOCTH U OTKA30B.

[Ipy olLEeHKe BEPOATHOCTA OTKa3a CHCTEMBL «COOPYXXE€HHUE—OCHOBAHUE»
OLIEHWBATH BEPOSTHOCTD BELIMIOJIHEHHUS YCIOBUA

R,— Fy >0. (2)

[Ipu 3TOM 0000IUEHHAs CUNa MIPEAEIBHOIO CONPOTUBIEHUS KR, U 0000ILEHHOE CUIOBOE

cliefyeT

BO3JeHCTBHE F,, COOTBETCTBYIOIUIUE k -MY COYETAHUIO HArpy30K, pacCMaTPHUBAIOTCH Kak

BCJIMYMHBI, UMEIONME CIIY4aHbI XapakTtep. [lonyueHHas BepoITHOCTh OTKa3a CpaBHUBACTCS
¢ HOpPMATUBHLIM YPOBHEM OTKasa (IIOTepeUu YCTOUUYUBOCTH U T.[.).

3JHAYCHUST HOPMATUBHBIX YPOBHEHM BEPOSATHOCTHM OTKasza (IOTepH YCTOMUYMUBOCTHU
COOPYKEHHS, HaApYyLUICHUs NOPOYHOCTH ~OCHOBAHUA), OTHECEHHBIE K CPOKY CIY>KOBbI

coopyxeHusst 1,, ciaeayeT INPUHUMATh HAa OCHOBE CTATUCTUYECKHUX JAHHBIX I10 OTKazaM

(aBapusiM) U MOBpEXJeHUsAM. [Ipu OTCYTCTBMM TaKMX JAHHBIX JOIMYCKAETCS I10JIb30BATLC
MAHHBIMHM TA0IULEI 1.

Tadbnuvua |

Knacc F”ﬂPOTeXH{L‘eCK”x BepoatHocTs oTKa3a, 1/ron
COOPYKCHHH ‘
I 5-107
I 5-107
. 2,5-10°7
IV 5-107

4.8 B npoekrax OCHOBAaHUM COOPYXEHHH JODKHA OBITH NPEAYCMOTpPEHA IpOorpamma
MOHMTOPHMHIA, TJIaBHOM 33gadyed KOTOpOro ABIAETCS oOecreyeHUe Oe30IMaCHOCTH
CTPOMTENBCTBA U 3KCIUTyaTallMHd COOPYXKEHUM, BKIIKOYAsl BbISIBJIEHUE OIMACHBLIX MPOLIECCOB U
SBCHUU IS pa3paboTKM NpeaynpeXxJarollux U 3alUTHBIX Meponpusatuil. B nporpamme
MOHHUTOPMHTA JIODKHO OBITh YJEJICHO MOBBIILIEHHOEC BHUMAHUE 3TallaM CTPOUTEIBCTBA, BBOLY
B OKCIUIyaTalMI0 MW MNEpUOAY OKCIUIlyaTauuK A0 CTaauu cTaOuiIu3aldyd  TIpOLEecCOoB
B3auMoaercTBus [ ' TC ¢ npupoaHsiM KOMIUIEKCOM. [Ipu HEOOX0aAuMOCTH nporpaMMa JA0JIKHA
YTOYHSATBCH HA KaX10M DTalle ¢ y4eTOM U3MEHEHHUS pealibHbIX YCIIOBUH.

4.9 CoctaB 1 00beM HATYpHBIX HAOMIOACHUN JOJKHBI HA3HA4YaTbCS B 3ABUCUMOCTU OT
Kjlacca COOPYXKEHMH, X KOHCTPYKTHUBHBIX OCOO€HHOCTEW M HOBU3HBI IIPOCKTHBIX PELICHUH,
re0JIOTHYECKUX, THAPOTEOJIOTUUECKUX, TEOKPUOJIOTHYECKUX, CEUCMHYECKUX YCIIOBHUH,
crioco0a BO3BeJeHM U TPeOOBAHMHM JKCILTyaTauuu. HaOmoaeHUsIMHA, KaK [IpaBuiio, CaeayeT
ONpEAE/IATH:

OCaJKH, KPEHbI U TOPU3OHTAILHBIE CMELIIEHUSA COOPYKEHHUS U €r0 OCHOBAHUS;
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TeMIepaTypy IpyHTa B OCHOBAaHHHM M I'DYHTOBOM COOPYXE€HHUU (NIPU CTPOMTEILCTBE B
CYPOBBIX KJIMMAaTHYCCKHUX YCIOBHUSAX, ITPU CPENHET0JOBON TeMIlepaType Bo3ayxa Huxe 1°C);

NbE30OMETPUUYECKHUE HAMOPHl BOALI B OCHOBAHHK H TPYHTOBOM COOPYXEHHUU (IOJIOKEHHUE
MOBEPXHOCTH JCIIPECCUN);

pacxo BO/ibl, PUIBTPYIOLICHCS YEPE3 OCHOBAHUE COOPYKECHMS,

XUMHAYECKUN COCTaB, TEMIIEPATYPY U MYTHOCTH NPOPUIBTPOBABIIEHCH BOABI B JIpEHAXAX,
a TAKXE€ B KOJUIEKTOpAaX;

3 (PEKTUBHOCTH pabOTHI APEHAKHBIX U TIPOTUBOQPUIBTPALUMOHHBIX YCTPONCTB;

HalPsOKEHUS ¥ AepOopMallMi B OCHOBAHHH COOPYKECHMUS;

[TOPOBOE JaBJIEHUE B OCHOBAHUH COOPYKCHHUS;

CENCMHUYECKHE BO3AEUCTBUA HAa OCHOBAHHUE.

Ornipe/ies/IeHUE YKa3aHHBIX TOKazaTejeld NMPOU3BOAMTCSA C HCIIOJb30BAHHEM PE3YIbTATOB
HHCTPYMEHTAIbHBIX U3MEpEeHUN. B 101I0JIHEHHE K MWHCTPYMEHTAIBHBIM HAOIIOACHUAM
clielyeT TIpeaycMaTrpuBaTh W BHU3YaAJIbHBIE JUIS ONEPATUBHOI'O BBIABJICHHUS BHELIHUX
[IPOSIBJICHUM  PA3BUTHUS HEOJAaronmpusTHBIX IIPOLECCOB B OCHOBAHUM U T'PYHTOBLIX
COOPYKEHUIX.

CocraB ¥ 00bEM HATYPHBIX HAOIIOACHUN B CUCTEME MOHUTOPHUHTA AOJIKHbI Ha3HAYaTLCA B
COOTBETCTBUU C pa3pabOTAHHBIMU CLECHAPUSMHU PA3BUTHUSA  MOTCHUMAIBHBIX aBapui M
UHIIMAEHTOB, 4 TAKXKE UX MOCITEACTBUM C LENBIO IMPEAOTBPAILECHUS YPe3BblYAHHBIX CUTYALIUH.

4.10 Ilpu npoextupoBaHuu ocHoBaHMUK coopyxeHaud I-III kmaccoB HeoOxoauMO
MpeayCMAaTpUBaTh YCTAHOBKY KOHTPOJBHO-U3MEPHUTENIbHOW anmnapatypel (KHMA) nis
NPOBCACHUSA HATYPHBIX HAOJIIOJEHHH 3a COCTOSSHHEM COOPYXEHHUH M MX OCHOBAHUM B
[polecce CTPOUTENILCTBA M B MNEPHMOJ HX JKCruiyarauuud (coriacHo 4.9) kak i
ONEPAaTUBHON OLIEHKU HALEXKHOCTH OTJACIJIBHEIX 3JIEMEHTOB, TAK U CUCTEMBI «COOPYKEHUE—
OCHOBaHHE» B I1€JIOM, CBOEBPEMEHHOI'O BBISBJIEHUA J€(PEKTOB U MOBPEKIACHUN B CUCTEME,
NpeJoTBpaAlllEeHUsT aBapuu, VYJIYUIIEHUS YCIOBMH DJSKCILIyaTallMU, a TakKXe JJisd OUEHKH
NPABUJIBHOCTH IIPUHATBIX METOAOB pacyera, UX COBEPUICHCTBOBAHUA. [ls1 COOpyXKEHUSA
[V Kknacca 1 MX OCHOBAHHUM, Kak IPABUIIO, CIEAYET IIpeAyCMarpuBaTh reoAe3ndecKue u
BU3yaJIbHbIC HAOIIOICHUS.

CocrtaB U 00beM yCcTaHOBKU KM A B COOpYXE€HHUE U €r0 OCHOBAHHUE JIOKHEI ONPEAEIATHCSA
NPOCKTOM HATYPHBIX HAOIIOACHUM ¥ UCCIIeAOBAHUM, KOTOPBIA COCTABISETCS I BCEX CTaaUM
[IPOCKTUPOBAHUS, CTPOUTEJILCTBA M JKCIUIyaTallkd U SBIASETCA HEOTHEMIEMOHU 4YaCThIO
[IPOEKTa COOPYIKEHUSL.

[IpumMmedyaHud

| YcranoBka KA Ha coopyxeHusx IV kiacca 1 B UX OCHOBAHUIX PEKOMEHAYETCS NMPU OOOCHOBAHUU ANA
CIIOMKHBIX UHXEHEPHO-TEOJOIMUECKUX YCIOBUMA U NPU UCITOJIL3OBAHHU HOBBLIX KOHCTPYKLUHH COOPYIKEHHH.

2 Jlna coopyxeHuit IV Knacca MHCTpYMEHTa/IbHbIE HAOMIOAEHUA TOMYyCKaeTCsl OrpaHU4MTh HAOM0 AEHHUSIMH
3a GUIbTPALIUENA B OCHOBAHUHM, OCAAKaMHK U CMELLEHUAMU COOPYKEHUSA U €TO OCHOBAHMUA.

4.11 Tlpu NpoeKTUPOBAHUH OCHOBAHHUM THAPOTEXHUYECKUX COOPY>KEHUM JOKHBI OBITH
NPEeAYCMOTPEHBI UHXECHEPHBIE MEPONPUATHAS 110 OXpaHe OKpPYXKalolllen cpedbl, B TOM 4HCJie
10 3allUTEe MPWIECrarINuX TEPPUTOPHUM OT 3aTOIUIEHHUS M IIOATOIUIEHHUS, OT 3arpsi3HEHHUS
MOJA3EMHBIX BOJ| MPOMBINIJIEHHEIMA CTOKaMH, a TakKXe I10 NPeJOTBPALIEHUIO OIMOJI3HEH
OeperoBbIX CKJIOHOB M JIPYTHUX IIPOLECCOB, CIOCOOHBIX BbI3BATH HETATUBHBIE SIBJICHUS B
OeperoBbix nNpuMbiKaHusaX ['TC u B BogoxpaHWIUlEe (HENPOEKTHYIO BOJIHY, IEPEIOJHEHUE
Bblllle (POPCHPOBAHHOrO noanopHoro ypoBHs (@IIY) u T.0.), a TaKkKe MOBpEKIACHHE
OCHOBHBIX COOPYXXE€HHUH HAIIOPHOTI'O (PPOHTA.

4.12 DKoa0ru4ecKoe 000CHOBaHUE NMPOEKTA OOYCTPONCTBA OCHOBAHUS TMAPOTEXHUYECKUX
COOPYXKEHUH OO/DKHO BKJIKOYATh pa3paldOTKy KOMILIEKCA MPUPOJOOXPAHHBIX MEPOIPUITHH

8
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Npy CTPOUTEIILCTBE M IKCIUIyaTallMH COOPYXKECHUHU, NPEAYCMATPUBAIOIIMX HEMPEBbILIEHUE
JONYCTHMOrO  YpPOBHS  AHTPONOINCHHOTO  BMeEUIATENBCTBA B INPUPOAHYIO Cpelay U
rapaHTUPYIOLUX COXPAHHOCTb NPUPOAHOU Cpeabl M IIPCAOTBPALUECHHUE B HEHM HETaTUBHLIX
NECTPYKTUBHLIX IIpoleccoB. CieayeT TakKe paccMaTpuBaTb MEPOMPHUATHS, BEAYIIHE K
YAYUIIEHUIO 3KOJIOTMYECKOW OOCTAaHOBKM II0 CPaBHEHMID C €CTECTBEHHOMW IMPHPOIHOMN
(coznaHue 30H pekpealry, peKYJIbTHBAUUMW 3€MEJIb U BOBJICUCHUE HUX B XO3IUCTBEHHYIO
JICATENILHOCTh 4ejioBeka M T.4.). llpn 3ToM D0oKHBI paccMaTpUBAaTLCS HE TOJBKO paioH
PACIOJIOKEHHS! OCHOBHBIX COOPYXXEHUH, HO U 00JIACTh BJIMSIHUSI BOJOXPAHMWIIMIIA U HUXKHETO
obea [ ' TC Kak B CTPOUTEIIbHBIN, TAK U B DKCINIYAaTAUMOHHBIM 11€puobl. Oco00€ BHUMAHUE
3TUM BOMNpPOCaM AOJDKHO OBITh YAEJIEHO [PpU BO3BEAEHUM COOPYKEHHI, 00pa30oBaHHUM
BOJOXPAHWIUIL Y T.II. B YCIIOBHAX KAPCTYHOLIMXCA U MHOTOJICTHEMEP3JBIX TPYHTOB.

[Ipn npoektupoBaHuy ocHoBaHM# | 1C cinenyer pykoBoAcTBOBATHCS 3aKOHOAATEIILHLIMU
aKTaM¥ W HOPMATUBHBIMHM [JOKYMEHTAMH, YCTAHAB/IMBAIOIUIMMHU TPEOOBAHUIA K OXpaHe
[IPUPOJIHOM Cpeabl IIPU HHXXEHEPHOHU NESTEIIBHOCTH.

4.13 Marepuainsl, HUCIOJB3yEMBIE IPU CTPOUTEILCTBE (MPUBO3HLIE WU MECTHBIE),
XHUMHUYECKHE J00aBKM H pearcHThl JO/DKHB! MPOXOJAWTb CAHUTAPHYIO M IKOJOTHYECKVIO
3KCNEPTU3Y KAK CaMUX MarepUajioB, TaK U pe3yJbTaTOB MX BO3JCUCTBUS HA YEJIOBEKA W

PUPOAHYIO CPERY.

5 Knaccudbukauus rpyHTOB H HX PU3HKO-MEXaHHYECKHE
XapaAKTePHCTHKH

Obmue 1010 KeHus

5.1 ®u3uko-MexaHHYECKHE XapaKTEPUCTUKH TPYHTOB HEOOXOAMMO ONpEAensiTh 1
KCTIOJIL30BAHUS UX 3HAUYEHUH TIPU:

KjJacCU(PUKALlMKM TPYHTOB OCHOBAHUS Y BBIJACICHHUM HMHKEHEPHO-TEOJIOTMYECKUX
3JICMEHTOB;

ONpeJAC/ICHHN OJHUX IMOKa3zaTeleH 4Yepe3 Apyrue ¢ MOMOIIBH (PYHKUMOHAIBHBLIX WIIH

KOPPEJIALUOHHBIX 3aBUCHUMOCTEH;
pEIIEHUU 3aJa4 IIPOCKTUPOBAHMUA  OCHOBAHMM THUAPOTEXHUUECKHUX  COOPYKEHHUH,

periaMeHTUPOBAHHbBIX 4.2.

5.2 Knaccupukauvid TPYHTOB OCHOBAHUH THUJPOTEXHHUUYECKHUX COOPYKEHHUH CJIEAYeT
BBITOJIHATE coryiacHO TpeooBaHusaM ['OCT 25100, Tabnunel A.2 NPUNOKEHUA A HACTOSIIETO
CBOJA IIpaBUJI, paccMarpuBas TPUBECJCHHBIE B HHUX XapaKTEPUCTUKKH T'PYHTOB Kak

KJIaCCU()UKALMOHHBIE.

5.3 Jlna knaccuuUKaiuyd TPYHTOB W IIPOEKTHPOBAHMUS OCHOBAHUUW THAPOTEXHUUYECKHX
COOPYXX€HUH HEOOXOAUMO OIpelenarTh 3SKCNEPUMEHTAIBHO M BBIYUCIATH CIEAYIOLUE
kinaccudukammonsrie (corytacHo ['OCT 25100) xapakTepucTHKH FPYHTOB:

rPaHyJIOMETPUYECKHH COCTAB;
[IJIOTHOCTS p);

[JIOTHOCTb YaCTHUL Oy,

[JIOTHOCTH CKEJIETA Py,
NPUAPOIAHYIO BJAXKHOCTH Wi,

KO3 GULHEHT TOPUCTOCTH é;
BIAXXHOCTh HA rpaHuIIax packaTteiBaHus W, n rexydyectu Wi;
YUCJIO MJIaCTUYHOCTH [,
MOKa3aTelb TEKYYECTH [y

KO3 (QUIIUECHT BOAOHACHIILICHUSA S,
CTEIEHb IJIOTHOCTH IECKOB [ ;
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Tadonuvua 2

PU3NKO-MEXAHHUYECKUE XAPAKTEPHCTHKH IPYHTOB

COMPOTUBJICHNE
MJOTHOCTD KOYPDULMEHT OJAHOOCHOMY MO1YJib
CYXOro rpyHta | [MOPUCTOCTH paCTIXKEHHUIO Aeopmanuu
Knaccupukanmuodsas (B MaccuBe) (B MACCUBE) | NOPOAHBIX OJIOKOB B FPYHTA
XapaKTEPHCTHKE IPYHTOB P VK € BOJIOHACKILLICHHOM (B MAacCuge)
d COCTOAHUH E Ma
R, . . Mlla
A CkanabHble
CKaJibHbI€ NPH Mpeaesie NPpoYHOCTH Ha 2,5 -3,1 < 0,01 > 1,0 > 20000
OJJTHOOCHOE CXaTHUE OTAEIbHOCTH
R, > 5 Mlla

Marmaruyeckue (TpaHUTbl, THOPUTSHI,
nopUPUTLI W ap.)

MeTtamop@puueckue (rHeiichbl, KBAPLIMTHI,
KPUCTAIVIHYECKHE CIIaHIbl, MPaMODPbI U
ap.)

Ocano4uHbi€ (U3BECTHAKH, 10JIOMHUTHI,
NeCYaHUKH U Jp.)

nOH)/CKaﬂbele npu R{. < 5 MTIla 2,2 — 2,65 << 0,02 < I,O 200 — 2000

OcaaoydHbi€ (FTHHUCTBIE CNAHLLbI,
ApTHIJIUTBI, aJIEBPOIUTSLI, TECUHAHUKH,
KOHIIOMepaThl, MEJbI, MEPreau, Tydbl,
MICHl M Ap.)

b HeckanbHble

KpynHooO0jioMOUHbI€ (BaJlyHHbIE, 1,4 -2,1 0,25 - 1,00 — 20 — 200
FAICHHUKOBbLIE, I'PABUHMHBIE), MECYaHbIC
[Ib11€BATO-TNIMHUCTDBIE (CYNECH, I,1 -2,] 0,35 - 1,00 - 4 —-10

CYIJIMHKH H TJIMHBI)

=

[IpuMMeUduaHyue— B npunokedus A npuBeacHa KaacCH(pukalus MACCHBOB CKaJibHBIX FPYHTOB: 110 CTEINEHN
TPEUIMHOBATOCTH, BOAONPOHRHUACMOCTH, AS(POPMHUPYEMOCTH, BBLIBETPCIOCTH, MO HAPYUIEHHUIO CMNAOWIHOCTH (Pa3/ioMbl H
TPEUIMHBI), MO CTENEHW OAHOPOIHOCTH, 4 TAKKE MO JILAUCTOCTU CKAJBHBIX M HECKAJNBHBLIX FPYHTOB W NO CTENCHH
LEMEHTALIUK UX JTBAOM.

CTEIEHb HEOAHOPOJHOCTH I'PaHYJIOMETPUIECKOro cocTana C,,.
OTHOCHUTEJIBHOE COJIep)KAaHUE OPIraHUYECKOro BellecTBa /,;
OTHOCUTENBHYIO JedopMalntio HaOyxaHus 0€3 HArPpYy3KH &gy
OTHOCUTEIABbHYIO Ae(pOopMaliio IPOCag04YHOCTH &;;

CTENEHb 3aCOJICHHOCTH Dy

CTEIIEHb PACTBOPHUMOCTHU COJIEN B BOAE G5,

peaest NIPOYHOCTH HAa OJHOOCHOE CXKaTue R,

KOYPQUIHUEHT pa3zMsIr4aeMOCTH B BOIE Ko ;

KO3 (PUIMUEHT BRIBETPEJIOCTH K,

KO3(QPUUUEHT UCTUPAEMOCTU KPYITHOOOIOMOYHEIX I'PYHTOB K¥;
TeMIIEpATYPy Hayasa 3aMep3anus (OrTanBaHusd) 1y ;
KO3QHHUIMEHT CKUMAEMOCTH MEP3JIOro IPYHTA Oy ;

10
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OTHOCUTEIIBHYIO [e(POpMaLIi0 MOPO3HOTO NYYCHUS £

CTEIICHB 3anoJIHEHUst O0BEMA TIOP MEP3JIOTO IPYHTA IHJAOM M He3aMmep3iieil Boaou S,

CYMMAapPHYVYIO JIBAUCTOCTh MEP3JIOrO I'PYHTA ;4.

NIbAUCTOCTE FPYHTA 34 CUET BUJAMMBIX JIEASHBIX BKIIOUCHHUH ;.

5.4 Jlniss NpOCKTUPOBAHUS OCHOBAHUKN TUAPOTEXHHUYECKHX COOPYXKEHUU HEOOXOMUMO
TAKXXE ONPEeacsiTh:

NaBJICHUE TIPESAYIJIOTHEHMSA P ']

YroJl BHYTPEHHErO TPEHUS U YACTBHOE ClIeIUIEHUE B H(D(MEKTUBHBIX HANIPSHKEHUSIX ¢, ¢' U B
[IOJIHBIX HAMpSDKEHUAX @, C;

CONPOTHUBJICHUE HCAPEHUPOBAHHOMY CIABUIY S,

MOVJb Aedopmauny E;

KOY((PUIMEHT YINIOTHEHUA CKUMAEMOCTH ;]

KO3 GUILIMEHT NONEPEYHON JAePopMaLiu V;

KO3QPUIHEHT PUILTPALUU k;

KO3 PUILIMEHT KOHCOJIMAALUMNH C . ;

[rapaMeTph! N0JI3y4eCcTH é}rp U (5;,{1,»,) (IO TEOpUN HACIICJACTBEHHON MOJI3YUECTH ),
nmokasareau (QUILTPALMOHHOWM MNPOYHOCTH [PYHTOB (MECTHBIH UM OCpPEAHEHHbIN

KPpUTHUYECKUE TpaAUeHThl Hanopa [, I~ W KPUTHUYECKUE CKOPOCTH (PUABTpALHH D.,);

cr’? CFL
CKOPOCTH paclpoCTpaHeHUs POAOJIbHBIX U, U IOIIEPEUHBIX Vg BOJIH B MAaCCHUBE;
JTHHAMUYECKOE CONPOTUBJICHHE HEJPEHUPOBAHHOMY CABHTY S° :

TMHAMUUeCKHii Moayab casura G ;

g ¢
MHAMMYECKUIl MOIy/Ib 00BbeMHOro cxkatusg K- ;

JIMHAMUYECKUH KO3 GuLKeHT 3aTyxanus (aemiuduposanus ) D¢
yA€e/lbHOE BOAOTOITIOIEHHE ¢ ;

KoPpPUUIMEHT YIIPYTOH BOAOOTHAYM TPYHTA [, ;
K03 PULUEHT FPaBUTALMOHHOM BOJOOTAaUM IPYHTA [ ;

MapameTpbl TPEUIMH (MOIYJIb TPEUIMHOBATOCTH M ,, YIJIbl NaJCHMS /l_f_ﬂ, U NPOCTUPAHUSA
Q;,, JVIKHY [, LIUPUHY PACKPLITHS D, );

[apaMeTpbl 3aloJIHUTENSA TPEUMH (CTENEHb 3allOJIHEHHS, COCTaB, XapaKTEePUCTHUKHU
CBOUCTB);
KO3 PUIMEHT MOPO3HOTO NyueHus K, ;

yIEeJbHYIO HOPMAJIbHYIO U KacaTe/IbHYIO CUJIbl IYYEHUS O, U T, ;

npeje] NPOYHOCTH IEMEHTAPHOrO IMOPOAHOrO O/I0Ka CKAJILHOrO I'PyHTA Ha OJHOOCHOE

cKatue R
[Ipeaest IPOYHOCTH OTAEIBHOCTH CKaJIbHOT'O IPyHTa Ha OJ{HOOCHOE pacTshKeHue R, ;
[peaesl NPOYHOCTA MAacCHBA CKAJIBHOTO I'PYHTA HA pacTsDKeHue R W cxarde R,

1 ¢

[peae NpoOYHOCTA MacCuBa Ha CABUI R, ;
JIAITKOCTH (ITpeJiei aaAre3MOHHON ITPOYHOCTH INIMHUACTBIX FPYHTOB) L ;

TEIJIONPOBOTHOCTD TAIOr0 IPyHTa A, ;

Il
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TEIIONPOBOXHOCTH MEP3IOro rpyHTa A, ;

O0BLEMHYIO TEMNOEMKOCTh TAJ0T0 IPYHTA €, ;

O6'beMHyI-O TCILJIOCMKOCTDb MEP3JIOTO I'PYHTA Cf X

KOY(QYULUHUEHT CXKUMAEMOCTH MEP3JIOr0 TPYHTA O, ;

KO3 PUUUEHT CKUMAEMOCTH OTTAUBAOLIETO I'PYHTA O ;
KO3 (PUIIUEHT OTTauBaHusA A, ;

KO3 (PHULIMEHT TPEHUS Ha KOHTAKTE COOPYXKEHUS C TPYHTOM (g;.

I1pr HEOOXOAUMOCTH ClIEAYET ONpPEAESATh U APYTUe XapaKTePUCTUKH MPYHTOB.

3.5 CoctaB HEOOXOAHUMBIX XApaKTEPUCTHK M3 4YMUCIIA TEPEYUCICeHHBIX B 5.3 u 54
ONpeaessieTcsl B TEXHHYECKOM 3aJJaHUM Ha [POBEACHHUE MHKEHEPHO-T€OJIOTHYECKUX
HU3bICKAHUH B 3aBHCUMOCTU OT OCOOCHHOCTEU MHKEHEPHO-IEOJIOrHYEeCKUX YCIOBUM yYacTKa,
Ha3HaYeHUsA, KJIacca MU TEXHHYECKUX XAPAKTEPUCTHK MPOCKTUPYEMOIO COOPYIKEHMUS,
XapaKTepa 1 BEJIMYUHBI 0XKUIAEMBIX HArPpy30K 4 BO3AEUCTBHM, COCTABA U METOAOB PACUETOB
U T.N. 1aM e yKa3plBalOTCd OCOOEHHOCTH MPOIlECCa BO3BEACHHUS U YCIIOBUM 3KCIUTyaTalluU
COOPYXEHUM, KOTOpbIE MOTYT IIOBJIMITH HA HM3MEHEHHUE (PUIUKO-MEXAHHUUYECKHUX CBOMNCTB
IPYHTOB. B cocTaBe TEXHMYECKOrO 3aJaHus M OPOIrpaMMbl Ha MPOBEJACHUE HHKEHEPHO-
F€OJIOrMYECKUX U3BICKAHUM JOJDKHA ObITh pa3dpaboraHa porpaMma crieMajibHbIX I0JIEBbIX U
1a00OpaTOPHBIX UCCIIEJOBAHUM U ONPEACICHUN PUIUKO-MEXaHUYECKHUX CBOMCTB 'PYHTOB.

3.6 IlporpamMmbl crneumarabHBIX IIOJEBBIX M JJA0OPATOPHBIX HCCIACAOBAHUKM  JOKHBI
COIEPXKaTh METOAMKHM MCIBITAHUM FPYHTOB M HUHTEPBAJIBI HATPY30K, B MPEAESIaX KOTOPbIX
CIICAYET ONPEJEIISITh 3HAYSCHUS MEXAHUYECKUX NMapaMeTPOB, HA3HAYEHHBIE C YUYETOM COCTaBa,
[NPUPOAHOIO COCTOSAHUSA I'PYHTOB M HPEAIOaraeMbiX YCIOBUU B3aUMOJCUCTBUS COOPYKEHUS
¢ IPYHTOBBIM OCHOBaHMEM, TpeOOBAaHUS K MCHOBITATEIBHOMY O000pYyJ0BaHHIO U T.A. llpwu
COOTBETCTBYIOIEM 000CHOBAHUH NOMYCKAETCS [IPUMEHEHHE METOJO0B, HE
peraraMeHTUPOBAHHLBIX JekcTBYomEeH cuctemon ['OCT.

d.7 VIHXEHEPHO-T€OIOTUYECKHUE YCIIOBUSA CTPOUTEIBCTBA JO/DKHBI KOHKPETU3UPOBATLCS U
NETAJIU3UPOBATLCS nyTeM O0000IEHHAS M aHau3a pe3yJibTaTOB MNMOJIEBBIX U J1adDOPATOPHbBIX
UCCIEAOBAHUKM TPYHTOB UM IOCTPOCHHUS HHXKECHEPHO-T€OJOTrHYECKUX (YMCJICEHHbIX MJIH
¢U3MYECKUX) MOJeNIeN (CXE€M) OCHOBAHMSA C YYETOM YKa3aHMUHM pasjiesia 6 HaCTOALEro ¢Boja
npaBuia. OlLEHKAa HEOAHOPOAHOCTH TPYHTOB OCHOBaHUA, Bblaesenue WID u PID u
BLIYMCIICHUE HOPMATHUBHBIX KM PACUYCTHBIX 3HAYEHUM XAPAKTEPUCTHUK BBITOJIHSAIOTCS IYyTEM
CTaTHUCTHYECKON 00pabdoTKa pe3y/jbTaTOB HCIBITAHUWA B COOTBETCTBUM C TpeOOBAHUIAMM
[TOCT 20522 u pa3nena 6 HAaCTOSIIETO CBOJA MPaBUIL.

5.8 HopmaTHBHEIE 3HAYEHUS XAPAKTEPHUCTHUK I'PYHTOB X, JO/DKHBI YCTAHABJIMBATHCSA HA
OCHOBE PE€3YJIbTAaTOB IIOJIEBBIX U J1a0OPATOPHBIX HCCJIEIOBAHUHW, MPOBOJAUMBIX B YCJIOBHUSAX,
MAKCUMaJIbHO TNPUONMKEHHBIX K YCNOBUSM pabOTHl FPyHTA B pacCMaTpUBAEMON CUCTEME
«COOPYXXEHHE — OCHOBAHHE». 3a HOPMATHUBHbBIE 3HAYEHHUS BCEX XAPAKTEPUCTUK CIIEAYET
[IPUHUMATH UX CPEAHUE CTATUCTUYECKUE 3HAYCHUS.

PacueTHbIE 3HAUEHHUS XAPAKTEPUCTUK TPYHTOB X JOJDKHBI ONPEACIATHCS 110 PopmyJie

X=X,/7, (3)

rjie ¥, — KOO(pPUUHUeHT HAJACKHOCTH N0 I'PYHTY, oripeaeiisieMblil B cooTBeTCTBUM C [ OCT
20522,
[Ipy xnaccuPukanyy rpyHTOB NPUMEHSIIOTCSA HOPMATHUBHBIE 3HAUECHUSA XapaKTEPUCTHK,
NP PeIICHUN 3a7a4 ITPOSKTUPOBAHUS — KAK HOPMaJibHbBIE, TAK U PACUYETHBIE 3HAUYECHUS.
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5.9 PacuerHbie 3HA4YE€HHUST XapaKTEPUCTUK TPYHTOB tgo, ¢, s, p U R, g pacyeToB I10
MPEACIIbHBIM COCTOSIHUSAM IE€PBOM IPYNIIbl 0003HAYAKOTCS (2Q), €|, Sy, pP1 U R, BTOPOI
CPYIIB! — tgQq, Ci1, Sy, P U Ren. 1lpy onpenesieHnu pacyeTHbIX 3HAYEHUH t2Q), ¢y, S, 1, 21 U R
KO3 PUUUEHT HAIEIKHOCTH 110 I'PYHTY Y, ONPEACHACTCS NMPH OJHOCTOPOHHEH NOBEPUTETBHOM
BEpOATHOCTH o = 0,95. PacyeTHble 3HaYEHUS XapaKTEPUCTUK JISI paCUETOB MO MPeAC/IbHBIM
COCTOSIHUSIM BTOPOW TIPYIIBL CIEAYECT NPUHUMATh pPAaBHBIME HOPMATHMBHBIM, T.€. [IpPH
3HAYEHUH Y, = 1.

Jlnst ocHoBanuii coopyxenuit Il n 1V knaccos, a Taxxke a1 ocHoBanui coopyxeHui 1 u 11
KJIaCCOB Ha CTafuud OOOCHOBAaHUS CTPOUTENBCTBA PACYETHBIE 3HAYEHUS (UBHKO-
MEXAHUYECKUX XapakTEePUCTUK T[PYHTOB [OIYCKACTCA MOPUHUMATL € HCIIOJIb30BAHUEM
AHAJIOTOB, KOPPENALIMOHHBIX CBA3EH U T.1I.

5.10 B obnactit MHOroJIeTHE MEP3JIOTHI (PU3NUECKME, MEXAHUUYECKUE U (DUIbTPAIMOHHbIE
XAPaKTEPUCTUKU OCHOBAHMSA 3aBUCIAT OT JIAUCTOCTH (BJIAXKHOCTHU) M TEMIIEpaTypbl IOPOI.
JlebopManioHHbBIE, TIPOYHOCTHBIE U (UILTPALMOHHBIE XapPaKTEPUCTHKH MacCHBa B
KPUOJIMTO30HE CIIEYET ONPEACsTh NPEUMYLIECTBEHHO ITOJIEBBIMU METOJaMU (1ITAMITIOBLIE
ONbITHI, OTKAYKH W HarHeTaHWsd BOIbI, reoQu3uUecKhe MeTOAbl). MaccuB qONKeH OBbITh
oXapaKTepu3oBaH KaK B €CTECTBEHHOM, TAK U B NPOTHO3HOM (IOC/€ OTTauBAHUS) COCTOSTHUM.

>.11 Tlpy npoekTUpOBaHUU CHUCTEMBI «COOPYKEHUE—OCHOBAHUE» CJIECAYET YUMTLIBATD
BO3MOXXHOE€ M3MEHEHME (DU3UKO-MEXAHUYECKUX XapaKTECPUCTUK TPYHTOB B IIpolecce
BO3BECACHMS M JKCIUIyaTallMu COOPYKECHUSA, CBA3AHHOE ¢ U3MEHEHUEM TUAPOr€0JIOrMUECKOTO
peXHMa, HAPSKECHHO-ISHOPMUPOBAHHOIO COCTOSTHUS OCHOBAHWS, MOCJIEJ0BATEIBHOCTBIO U
YCJIOBUSMM BEJECHUS CTPOUTEINBHBIX pPabOT, HUCKYCCTBEHHBIM PEryJIMPOBAHUEM (PU3UKO-
MEXaHUYECKUX CBOMCTB IpyHTOB U T.A. st cunpHOAeopMupyemeix (ripu E < 0,2 Mlla),
TETKOBBIBETPUBAEMbIX, CHJIBHOTPEIIUHOBATHIX, pa3sMOKAKIUX H HAOyXarwIHUX MO
BO3ACHCTBHEM BOJBlI IIOJYCKAJIBHBIX TI'PYHTOB CHEAYET IPUMEHATH COCTaB U  METOb
onpeneneHus (PU3NKO-MEXAHUYECKUX XapaKTEPUCTUK KU PACye€TOB, COOTBETCTBYIOIIUE Kak
CKaJIbHBIM, TaK U HECKAJIBHBIM I'PYHTaM.

J171s1 pallOHOB pacnpOCTPAHEHUSI MHOTOJIETHEMEP3JIBIX MPYHTOB CJEAYET TAKXKE YUUTHIBATD
M3MEHEHHE TEMIIEpAaTypHOIO0 pPEeXKUMa OCHOBAHHUS, NPUBOAANICE K U3MEHEHHMKH COCTOSHUA,
MeXaHUYECKUX U TeINIOPU3INUECKUX CBOHUCTB I'PYHTOB.

XapakTep U HMHTEHCUBHOCTH BO3MOXHBIX HU3MEHEHWH CBOWMCTB I'PYHTOB OCHOBAHUHU B
NPOLIECCe CTPOUTEIILCTBA U IKCINIYATAIIMUA COOPYXKEHUI JIOJDKHBI IIPOTHO3UPOBATHCS HA BECH
CPOK ClYyKOBI COOPYXE€HHMsT HAa OCHOBE pe3yJIbTaTOB COOTBETCTBYHKIIUX MOJICJABHBIX MU
IKCIICPUMEHTAIBHBIX HUCCICNOBAHUNA W HUX TNOCJCAYIOUIEN KOPPEKTUPOBKU IO PE3yjbTaTam
HaTYpPHbIX HaOJIHOAeHUHN (MOHUTOPHUHTA).

5.12 HopmaTtuBHBIE W paCUYETHBIE 3HAYEHUS XAPAKTEPUCTUK T'PYHTOB Jif OLICHKH
COCTOSIBUS THIAPOTEXHUYECKHUX COOPYXEHUM B IMPOLECCE DKCIJlyaTauuu  clieayer
YCTAHABIMBATL HA  OCHOBE  PE3YJLTATOB  WHXXEHEPHO-TEOJOTMYECKUX  M3bICKAHWH,
BBHIMOJHEHHBIX Ha CTaguM <«J1POEKT», PE3YyJbTATOB TICOTEXHHUUYECKOIO KOHTPOJS [pu
BO3BEJCHNUU COOPYKECHHUM M C YUETOM JIaHHBIX HATYPHBIX HaOJoaeHui. B HEOOXOAUMBIX
clydasx ciaeayeT IpOBOJANTD JONOJHUTENLHBIE HHKCHEPHO-TEOA0TMYECKUE UCCIIELOBAHUS T10
CICIIMAJILHO pa3pabOTAHHBIM NIPOTrpaMMaM.

5.13 HopmartusHble ©  pacyeTHbIE  3HAYEHUS  XAPAaKTEPUCTUK TPYHTOB  IpPH
JNOTIOJIHUTEJIbHBIX HM3BICKAHUAX Ui LeJied PEMOHTA, PEKOHCTPYKIUU U IKCIUTyaTalluy
NO/DKHbBI YCTAHABJIMBATBHCA MO CcleUHaJIbHOW mporpamme. llporpamMma u3spicKaHuUW AO/DKHA
VUUTBIBATL CIHCHUPHUKY CYIHECTBYIOIIHUX COOPYXE€HUH, a METOAbl MCNBITAHUH U
UCCJICIOBAHMI CleAyeT Ha3HAuaTh C YYETOM METOLMK MPeaIleCTBYIOIIMX HMCHBITAHUN M
NCCIIEIOBAHUH.
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XapaKTepPUCTHKHU HECKAJILHBIX FPYHTOB

5.14 Onpenenenne xapaKTepUCTUK NPOYHOCTH ITPYHTOB B CTAOMJIM3UPOBAHHOM COCTOSIHUH
(B 3 (PEKXTUBHBIX HAIPSHKEHUAX) tE€Q' U ¢’ CICAYET BBIIOJIHATh METOAOM TPEXOCHOTO CKATHS
M0 KOHCOJIWAUPOBAHHO-ApeHHpoBaHHOK cxeme ([I'OCT 12248). Jinsg ocHoOBaHu#il M
coopyxenun III — IV kmaccoB npu COOTBETCTBYIOWIEM OOOCHOBAHUMU JOMYCKAETCS
UCTIONB30BaTh METOH OAHOIJIOCKOCTHOIO cpe3a 10 KOHCOJUINPOBAHHO-IAPECHUPOBAHHOM
cxeme (1'OCT 12248) u/vinn o KOHCOJIUAMPOBAHHO-HEAPEHUPOBAHHONU CXEME C UBMEPEHHEM
[TOPOBOTO JIaBJICHUS.

OnpejelieHue MPOYHOCTU I'PYHTOB B HECTAOUJIM3UPOBAHHOM COCTOSSHMH (COMPOTUBIICHHUE
HEeJAPCHUPOBAHHOMY CABUTY §,) CJIEAYET BBINOJHATH METOAOM TPEXOCHOIO CXKATHUS TI0
HEKOHCOJIMIUPOBAHHO-HEAPEHUPOBAHHONU (B OCOOBIX Cly4dasX — IIO KOHCOJIMAUPOBAHHO-
HeapeHupoBaHHOM cxeme). /g ocHoBanui U coopyxeHuu Il u IV knaccoB ponyckaercs
[py COOTBETCTBYIOILIEM OOOCHOBAHMHM MCIIOJB30BATH METOJ OIHOIUIOCKOCTHOIO Cpe3a IIo
HEKOHCOJIUIYMPOBAHHO-HEAPEHUPOBAHHOM CXEeME («OBICTPBIN CPE3»).

[IlpuyMevyaHus

| XapakTepuCTHKU MIPOUYHOCTH tg@ U ¢ B HECTAOMIU3ZUPOBAHHOM COCTOAHMU (B MMOAHBIX HAMPSIIKEHUSAX)
ONPeReIAoTCA B UCKAKOYUTENbHBIX CIIYYasaX TOJILKO 11 CNEUMATBHO 000CHOBAHHBIX PaCHE€THbIX CXEM.

2 llpn onpeaeneHUd 3HAYEHUW (2O, ¢ W §, A9 HHKEHEPHO-TEOJIONMUECKUX CXEM AO0MYCKaeTCs
UCMOJ1b30BaTh METO/bi CTATHYECKOrO 30HAWPOBAHUA M BpalllaTe/ibHOI0 Cpe3a.

5.15 HopMaTuBHBIEC 4 PACYETHBIE 3HAUYECHUS XAPAKTEPUCTHK 1O U ¢’ CIEAYET OMPEHACIIATD
NPUMEHHUTENBHO K IMIioTese npoyHocTtH KynoHa unu KynoHa—Mopa nyreM craTHCTHUECKON
00pabdOTKU BCEX Map HOpPEAC/IbHBIX 3HAYECHMM MAKCUMAIBHBIX U MUHUMAJIBHBIX TIJIABHBIX
HanpsKeHUM, MOJYYEHHBIX METOAOM TPEXOCHOIO CxXaTus (JInbO nap 3HaUYEHUW HOPMAIbHBIX
U MPEJAEHBbHBIX KacaTECAbHBIX HANPSIXKCHUU, ITOJTYYEHHBIX METOAOM OJIHOIIJIOCKOCTHOI'O Cpela)
B cooTBeTCTBUAU ¢ I OCT 20522.

5.16 PacyeTHble 3HaYEHHUS XapAKTEPUCTHUK tZQ'|, ¢’ U 5, ; CIEAYET BBIYHUCIIATE, UCITOJIB3YS
KO3 (OULMEHT HAJEXKHOCTHU IO TPYHTY ), IIPU OAHOCTOPOHHEHN JIOBEPHUTEIILHON BEPOATHOCTH
a = 0.95.

Eciu nonydyeHHoe TakuM 00pa3oMm 3HayeHue y, oyaet Oosee 1,25 (aast unos — 1,4) unu
meHee 1,05, To ero HeoOXOAUMO IPUHMMATL COOTBETCTBEHHO PaBHBLIM Yy, = 1,25 (/19 UnoB —
1,4) u y, = 1,03.

PacueTHbhIC 3HAYCHUS XApAKTEPUCTUK tg @7, €11 A S, CIEeAYET NPUHUMATH PABHBIMMU
HOPMATUBHBIM UX 3HAYEHUSM.

5.17 Jliis rpyHTOB OCHOBaHUM coopyxeHuit | — 111 kimaccoB JOMOMHUTENBHO K UCTTBITAHUAM
YKa3aHHBIMHA J1a0OpaTOpHBIMM METOAAMHU CJI€AyeT MNPOBOAMTH MCIIBITAHHWA B [OJIEBBIX
YCJIOBHAX METOJaMH CTaTU4YECKOro H JUHAMHUYECKOro 30HAMPOBARH, BpallaTejIbHOIO Cpela,
a U1 OCHOBAHHUIl OETOHHBIX M XKeJIE300€TOHHBIX COOPYKEHHUU — METOAOM CJBUIa LITAMIIOB.
McnpiTaHusl yKa3aHHBIMM METOJAMM M ONPEACIICHME [I0 UX pe3ylibTaTaM HOPMATUBHbBIX
3JHAUECHUH  XApaKTEPUCTUK tgP,, ¢, HU S, cjleayeT TpOBOAUTH JJiS  YCJIOBHH,
COOTBETCTBYIOIIMX OCHOBHBIM PACUYECTHHIM CliydasgM B I[IEPUO/bI CTPOUTENILCTBA MU
3KCITyaTauuud COOPYKECHHUA.

5.18 Ilpy wucCneITaHUAX KPYHHOOOJOMOYHBLIX TI'PYHTOB [JOITYCKAETCSl IMPUMEHEHHUE
MOJCIUPOBAHHUS TPAHYJIOMETPUYECKUX COCTABOB KM METOMNOB, BKIIIOUAKOIIXAX [OJIYUYEHHUE
JKCIEPUMEHTAJIBHBIX 3aBUCHUMOCTEM XapaKTEPUCTHUK IIPOYHOCTHBIX U JA€()OpMALUOHHBIX
CBOMCTB  HCIIBITYEMOroO  TIpPyHTa  OT  HOAapaME€TPOB  IUIOTHOCTH  CJIOXKEHUSA U
rpaHyJIOMETPHUYECKOTO COCTaBA.
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Ilpy  NMpOeKTUpPOBAHMH  MCKYCCTBEHHBLIX OCHOBAHHUM  KPOME€  YKa3aHHbBIX  BBILIE
XAPAKTEPUCTUK CJICAYET Ha3HA4YaTh JOINYCTUMbIC JMAlla30Hbl KOHTPOJILHBIX 3HAYEHUH
MIOTHOCTU CYXOro IPYHTA M BJIAXKHOCTH [IPYHTA, VKIAAbIBAEMOI0 B OCHOBaHUe. J[ljis
MCKYCCTBEHHBIX OCHOBAHHMH U3 KPYNHOOOJOMOYHBIX I'PYHTOB (rajIeYHUKOB, TOPHOH MacChl U
T.II.), KPOME€  TOro, CJHCAYEeT Ha3Ha4YaTh  JOMYCTUMBIC  [HaNa30HLlT HU3IMEHEHUS
[PAHYJIOMETPHUYECKOrO CcOCTaBa IpyHra. [luMana3zoHbl MU3MEHEHUS KOHTPOJIBHBIX 3HaAuyeHHil
XapAKTEPUCTHK CBOWCTB M TPaHYJIOMETPUUECKOro CcOCTaBa CJIeaAyeT HaszHadaTth [0
pe3yibTaTaM J1abopaTOPHBIX U ITOJIEBBIX ONbITHO-TIPOU3BOACTBEHHBIX HCIIBITAHUH.

Ilpu onpeneneHun Ae@OPMALMOHHLIX XAPAKTEPUCTHK, I'PAHYJIOMETPUUYECKOTO COCTaBa,
UIOTHOCTHU CYXOT'O I'PYHTA U BIAXKHOCTH I'PYHTA, YKJIAABIBAEMOrO B OCHOBAHME, AOMYCKAETCS
MCIOJIB30BAHUE SKCIIEPUMEHTAIIBHO 00OCHOBAHHBIX KOCBEHHBIX METOJ0B.

5.19 HopmarusHbie 3HAYEHHS CTATUYECKOTrO MoAyist nedopMauuu FE = HECKaIbHBIX

FPYHTOB CHEAYET ONPEAEAsITh 10 Pe3yabTaTaM IOJIEBBIX MITAMIIOBBIX U IIPECCHOMETPUUYECKUX
OTBITOB, a TAKXE II0 pe3yjbTaTaM KOMIIPECCUOHHBIX HCHBITAHUM W (MJIM) HMCHBITAHUMN
METO/IOM TPEXOCHOro cxarus corjiacHo tpeboBanusim [ OCT 12248. Jlnsg rpyHTOB OCHOBaHH M
U TPYHTOBBLIX coopyxeHU | u Il kitaccoB mpoBenecHUe UCOBITAHUN METOJOM TPEXOCHOrO
COKaTUSl  SIBJISIETCA  00s3aTe/ibHBIM. T[PpPAacKTOPHU HArpy>XEHUsT O00pa3loB H  METOAMKH
00pa0OTKHN pE3yIbTATOB UCIIBITAHUW JOJIKHBI YIUTBIBATH UCTOPHUIO HATPYXKEHUY I'PYHTOBOIO
MacCHBa (BECJIMYUHY JABJICHUS MPEAYIUIOTHEHUA p'. U CTEIECHb MNEPEYINJIOTHEHUS TPYHTA),
AUala3oHbl WU3MeHeHUs Hanpsbkenuid B PI'D w®M  Mmetonm pacdera MM MOJEIBHOIO
UCCIeAOBAHUSA, [IJI KOTOPBIX MPETHAZHAYCHBI PACUETHHIC XapAKTEPUCTHUKMU.

B ToM ciyyae eciiM OXMJaeMO€ MAaKCUMAJIbHOE JAaBJICHHWE Ha 7JJIEMEHT OCHOBAHMS
[IPDEBLILIAET AABACHHUE NPEAYVIUIOTHEHUS p'p, CICAYET OHPEACHATE HE TOJBKO BTOPHUHBIN L,
HO W MNEepBUYHBIN £’ moayau aedopMauuu. BTopudHbBIM MOAYIHbL E' onpeaeasercs o
KOMIIPECCUMOHHON KPUMBO#l B MHTEPBaJIE HAIPSHKEHUH OT OBLITOBOTO HA M3y4YaeMou rmyouHe /0
p'e. llepBAYHBIE MoOayJb E' onpenenseTcs MO KOMIIPECCUOHHOU KPUBOM B MHTEpBAJIC
HanopsOKEHUM OT p'. 4O MAKCUMAJIBHOIO OXKM1AEMOTO HAMPSDKEHUS HA U3YYaeMOU rJ1yOHHE.

HopmatuBHble 3HaueHus £, B £, MOTYT Ha3HAa4aTbCsd KaK INOCTOAHHBIMU, TaK WU
[IEPEMEHHBIMHU 110 TJTyOHUHE.

JIns ocHoBaHMM coopyxeHui IV kiacca pacueTHbie 3HAUYEHUS £ QONMyCKaeTCs TIPUHUMATH
nmo TabnauuaMm, npuBeacHHbIM B CII 22.13330, ¢ BBeaeHueM KkKorbhduuyeHTa m,,
MPUHUMAEMOTO MO 00A3aTEIILHOMY ITPUJIOKEHUIO B.

Moaynpe AehopMaluy CKaJbHBIX, MEP3JIbIX IPYHTOB HA CTAAUUA OOOCHOBAHUS UMHBECTULIUM
MOXKET OBITh ONPEEIIEH C MOMONIBIO CEMCMOAKYCTUUECKUX METOI0B.

PacuetHbie 3Hayenus moayneit aedopmauuu £ w E' creayer nmpuHUMATh PaBHBIMH
HOPMATHUBHBIM.

5.20 KoadduumeHT YIIIOTHEHMS a OIPEACIAECTCS METOJI0OM KOMIIPECCHOHHOIO JM0Oo
TpexocHoro cxarus corjgacHo ['OCT 12248, HopmaTtuBHBIE 3HAuYye€HUs d, JOJKHBI
onpeaensatbcst B coorBeTcTBUHM ¢ ['OCT 20522, pacueTHble 3HayeHUs KO3(PPUUUEHTA
YILJIOTHEHMS CIIEAYET MPUHUMATL PaBHLIMU HOPMATHUBHEIM,

5.21 HopmaruBHbie 3Ha4YeHHs KOXPPUUUEHTOB IMOIEpEeYHON  gedopmanuu v,
PEKOMEHIYETCSl ONpeAe/isiTh N0 pe3yjbTaTaM HUCIIBITAHUH METOAOM TPEXOCHOIO CXXATUS IO
KOHCOJIMAMPOBAHHO-JAPEHUPOBAHHON CXE€ME C HE3aBUCUMBIM U3MEPEHHUEM IIPOAOJJIbHBIX U
nonepeynbix Aedopmanuit odpasua rpyHta. 3Ha4€HHUS v, CIeAYET ONpPEAeIATh KaK CPeIHHE
apu(PMETHUCCKUE YAaCTHBIX 3HAUCHUM HTOM XapaKTEPUCTHUKH, I[IOJYUYEHHBIX B OTACJIBHBIX
MCMBITAHUAX, MM KaK 3HA4YECHHMs, YCTAHABJIIUBAEMBIE [10 OCPEIAHECHHBIM 3aBUCUMOCTSM
U3MEPSIEMBIX B OTIbITAX BEJIMYHMH.
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Pacyetnbie 3HaueHus ko3(dduLMEHTa IoNepedHol AedopMaunu v clieayeT NPUHUMATH
paBHBIMU HOPMATUBHBIM.

IIpu oTcyrcTBUM 3KCIEpUMEHTANBHBIX 3HAYEHHU V PACUETHBIE 3HA4YEHUs KO dHULHUEHTA V
IpU OOOCHOBAHWH JOMyCKAeTCsd IPUHUMATD 10 Ta0IUIE 3.

Tadoanuuma 3

| pyHTBI Koa(pduumeHrt nonepeuHoi acdopmaunu v
HEMCP3J10€ COCTOSIHUE | TBCPAOMEP3A0C COCTOAHHNE

[ JIMHBI nipy:
]I < () 0.20 — 0.30 0,30 — 0,35
0< I, <0,25 0,30 - 0,38 0,35 - 0,39
0.25 <1, 0,38 — 0,45 039 - 041
CyrnuHKK 0,35 - 0,37 0,27 - 0,33
[leCKH U cyiiecH 0,30 — 0,35 (0,20 - 0,30
. KpynHoo0JIOMOUHBIE IPYHTH! 0,27 0,20 — 0,25

[IpumMeuanue— MeHblive 3HAYEHUA V IPUHUMAIOTCS [1PHU OOJILILEHA MIOTHOCTH IPYHTA.

5.22 Jlnst npeaBapUTeNbHBIX pacyeTOB OCHOBaHUU coopyxeHud [ — III knaccos, a rakxke
JUIS OKOHYATeJbHbIX pPacyeToB OCHOBAHUK coopyxeHuil 1V knacca pgonyckaercs npu
OOOCHOBAHUU OIPECACIAT, HOPMATHBHBIE M PACHETHBIE 3HAUYEHUS [POYHOCTHBIX U
nedpOopMaLMOHHBIX XapaKTepPUCTUK rpyHTOB no Tadbmauuam u3 CII 22.13330 B 3aBUCUMOCTH OT
UX (PU3UYECKHX XapaKTepMCTHK. JlJid OTAEJIBHBIX PalOHOB JOINYCKAETCS TM0JIb30BAThCH
PETHOHAIbHBIMM TaONHIIAMU XapaKTEPUCTHK T'PYHTOB, CIEUU(PUUESCKUX [JIS PTUX PalOHOB,
NPUBEACHHBIMU B TEPPUTOPUAIBHBIX CTPOUTEIILHBIX HOPMAX.

5.23 Jlns o0oCHOBaHus 0€30MacHOM M HaAeXKHOU padboThl rpyYHTOB ocHoBaHuil [ TC npu
NEUCTBUY JUHAMUAYCCKUX HArpy30K U BO3JCHCTBHIN HEOOXOAUMO MMPOU3BECTH:

OLEHKY BEJIMYUHBI JUHAMHUYECKOrO COIIPOTHUBIICHUS HEJAPEHUPOBAHHOMY CABUIY s

OLCHKY JUHAaMHUKH pocTa HM30BITOYHOrO HOPOBOIO AABIEHHS B HECBA3ZHBIX W CBA3HbLIX
FPYHTax B IIPOLECCE AUHAMHUYECKOIO BO3JACUCTBUS U €ro BEJIIMYMHbLI MOCJE 3aBEPLICHUS
NTUHAMHUYECKOTI'O BO3ACUCTBUA,

OLECHKY BEJUYUHBI ITOCTUUKIUYECKON IPOYHOCTH TPYHTOB (IIPOYHOCTH TPYHTOB IOC/IE
3aBEPIICHUSA JUHAMHUYECKOrO BO3ACUCTBHS);

OLIEHKY JMHAMHUYECKUX MOJyJiell cABUTra Gd, 06beMHOTO coxkatus K¢ u aemnduposaHus D
B IPOLECCE AUHAMUYECKOTrO BO3JACHCTBHMS, KOTOpPBIE HEOOXOAMMBI OIS ONpPEAC/IEHUs
BO3HUKAIOLIMX B TPYHTE JONOJHUTEIbHLIX Ae(OpMaLIMi U CABUTAOIUX HAIIPSIKECHHUI:

OLEHKY BEJIMYUHBI JOMOJHHUTENIBHBIX OCAaJOK W KPEHOB COOPYXEHMUST KU TIPYHTOBOIO
OCHOBAHMS BCJICACTBUE TUHAMMUUYECKOTO BO3AECUCTBHUSI.

[log AMHAMUYECKHUMH BO3JEHCTBUSAMHU CJEAYyET MOHMMATh HANPSDKEHUS U AchOopMaliuu,
BO3HUKAIOIIME B 'PYHTOBOM OCHOBAHHMM NPH COBMECTHOI padOTE CUCTEMBI «COOPYHKECHHE-
OCHOBAaHHE» U HEUCTBHUH CEMCMMYECKUX, BOJIHOBBIX WJIM JICJAOBBLIX HArpys3ok. Kaxaas w3
Harpy30K XapaKTEPU3yeTcs CBOEH IMPOJOJDKUTENLHOCTBIO [, XapaKTepHOM 4YacToTou f,
MIAKOBEIMU 3HAYEHUSIMH KacCATEJbHBIX HAMNPSKECHUN Tmax M Tmin. ¥ KA3aHHBIC XapPAKTEPUCTUKU
€CTh PE3YJIbTAT MNOCTPOEHHUS MOJEC/IN BHEIIHErNO BO3JACHCTBUS, CYLUIECTBEHHO YIIPOILAOILIUMA
peaibHbIA, HErapMOHWYECKHMM W HEPEryJIsapHBIM XapakTep CWIOBOIrO B3aUMOJACHCTBUSA
COOPYKEHUS C TPYHTOBBIM OCHOBAHUEM.

d
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53.24 [JInHamMuuyecKU€ IapaMeTpbl MNPOYHOCTU TPYHTOB SBJISIIOTCS MHTETrpaTbHBIMH
XapakKTepUCTHKAMU U OJHOBPEMEHHO 3aBUCIAT KaK OT (PU3NKO-MEXAHUYECKHX CBOMCTR
FPYHTOB, TaK XU OT [apaMeTpPOB BHEIIHWX BO3ACUCTBUKM. MeTog onpeneneHus: napaMeTpoB
[IPOYHOCTH [pU JAUHAMHUUECKUX BO3JECUCTBUAX — PACUETHO-IKCIEPHUMEHTAJIBHBIN ¢
HCIIOJIb30BAHUEM  MOCJIEAOBATENBHBIX  NPpUONMKEHUH.  IIpOYHOCTB  TpPYHTOB  IIpH
IUHAMUYECKUX BO3JICUCTBUAX CJIEAYET ONPENAC/STH HAa OCHOBE THUNOTE3bl O BO3MOMHOCTH
JIMHEMHOTO HE3ABUCHUMOI'0O CYMMHUPOBAHHUS PE3YIIHTATOB BHEHIHUX BO3JACHUCTBUIN (HAKOMNJICHMUS
noppexjacHur) llanMrpena—MaitHepa. OCHOBOM pacyYETHO-IKCIICPUMEHTANBLHBIX OLCHOK
NUHAMHAYECKUX XapaKTEPUCTHK SIBIISIOTCS Pe3YJbTaThl MOJIEBBLIX (CTATUYECKOE 30HANMPOBAHHUE,
yJIbTPA3BYKOBOE 30HJUPOBAHHE, CEUCMO30HAMPOBAHUE) M JIADOPATOPHBIX MCIIBITAHUN
PYHTOB.

5.25 3apnauya n1a0OpATOPHBIX DJOKCIEPUMEHTAJIbHBIX HCCACAOBAHUM — ONPEIACIICHUE
YPOBHS LMKJIMYECKUX HANPSOHKEHUH TIPH 3aJaHHOM YPOBHE CTATUYECKUX HANPSIKEHMUH,
BbIICPKHWBACMBIX I'PYHTOM [0 pa3pylleHus (B ycioBUsaX 3agaHHoro HJC). Ilporpamma
MCIIBITAHMKM  JOJ/DKHA  YYMTBHIBATL  pa3jIMUHbIE  MOTEHUHUAJIBHBIE  (POPMbl  IIOTEPHU
YCTOMYUBOCTH CUCTEMBI «COOPYXKEHUE—OCHOBAHHUE», & TAKXKE MPOTHOZUPYEMbIE YPOBHU
CTATUYECKUX M UMKIMYECKHUX HaNpspKEeHUd B ocHoBaHud. llpu dopmupoBaHuu
IporpaMMbl J1a0OPATOPHBIX HCIIBITAHUI [JOIYCKAETCsl paccMarpuBaTh HE BCE BUIDI
BHECIIHUX BO3ACHUCTBHHU, a JHIIb HaUXyALIME, ¢ TOYKH 3PEHHUA BO3IMOXHOH I1OTEPH
YCTOUUUBOCTH COOpYXeHueM. KoHCepBaTU3M IIOJYYAa€MbIX OLECHOK JOJKCH OblThb
[NOJTBEPKACH UMEIOUIUMUCA JaHHBIMU MCCJI€JOBAHUN TUHAMUYECKHUX CBOMCTB I'PYHTOB B
OTEYECTBEHHON M MHPOBOM IpakTUKe. llepeHoc pe3ynbTaToB 1a0OPATOPHBIX UCNBITAHUM
Ha HaTypHbl€ YCJOBUS TpeOYET COOTBETCTBYIOIULENO0 HAYYHOIro OOOCHOBAHUA W
MCI10/Ib30BAHUS HETPUBUAJIBHBIX IMOAXOAOB K KOMIUIEKCHOW OIEHKE B3aUMHOTO BJIIMAHUS
LHUKJIMYECKOr0 XapakTepa HarpyXeHHUs, JIUTEIbHOCTH €ro BO3JAEUCTBUs, HEJIUHEHHOTO
XapakTepa peakUuy TCpPyHTA KakK [JByx(a3HOH cpelbl HAa BHEUWIHUE BO3AECUCTBUA,
HEJUHEUHOIO B LIEJIOM IIpOIllecCa HAKOIUIEHUSA TTOBPEXK/IAEMOCTU B 'PYHTE KAK CIJIOUIHOH
cpeae u T.20. OCOOCHHOCTH NpOrpaMMbl M METOAMKH TMPOBEACHUA J1adOpPATOPHBIX
NJUHAMHWYCCKMX MCIOBITAHUN TPYHTOB, METOJMKH HHTEPIPETAIMU ©U [OPEACTABICHUS
pe3yJabTAaTOB IPUBEJECHBI B IIPUJIOKEHUH b.

5.20 JIlMHAMUYECKHE XapaKTEPUCTUKU MPOUYHOCTH KaK CBA3HBLIX, TAK M HECBA3HBIX
FPYHTOB CHEAYET ONPENAEIITh B AOJIX OT CTATUYECKOM NPOYHOCTH, HPUYEM OHHU JIOJIKHBI
YCTAHABIMBATLCS AJI KaXJOro BHJa BO3AEUCTBUMM UHAUBUAYaIbHO. llapamerpamu A
CPAaBHEHUS BBICTYIAIOT 3P (MEKTUBHBINA YIOJI BHYTPEHHETO TPEHUSA ¢ /1 HECBSI3HbIX IPYHTOB
U COIPOTUBJICHUE HEAPCHUPOBAHHOMY CABHUIY §, JUIA CBA3HBIX I'PYHTOB, ITOJIYUEHHBLIE I10
pEe3yJbTaTaM CTATHYCCKUX HUCHBITAHUHA. [l HECBA3HBIX T[PYHTOB IIPU OrPAHUYEHHON
APEHUPYIOMEN CIIOCOOHOCTH OCHOBAHMSI U OJHOPOJHOM HaIlPsSKEHHO-AePOPMUPOBAHHOM
COCTOSIHUM NIPOYHOCTH OIIMCHIBAETCS BBEJEHHMEM TaK HaA3bIBAEMOTrO JTHHAMHYECCKOrO Yyria
TPEHUA

gp, _,_AU

4
tg(pﬂl'l G‘I*H

rne AU — HakoIUICHHOE 3a BpEMs pacue€THOIO BO3JACHCTBUS U30BITOYHOE MOPOBOE JaBJICHHUE.
5.27 HopMmaTuBHBIE 3HAYECHUS IAPAMETPOB MOJBYUECTH Ocppypy U O ¢, n ONPEAEISIIOTCA KaK
CpeAHME apU(PMETHYCCKUE YaCTHBIX 3HAYEHMM OTUX XapaKTepPUCTUK, MNOJIYUCHHbIE [
paCcyYETOB OCAJ0K IO pe3yjbTaTaM KOMIIPECCHOHHLIX MUCHOLITAHUM M UIS  PACy€TOB
FOPU3OHTAIIBHBIX CMEINEHUM — T0 pe3yJibTataM CJBUTOBBIX HCIbITaHUW. [lpu 9STOM
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UCIIBITAHUS JOJDKHBI INPOBOAUTHECS ¢ dukcaued aedopmauuii BO BPEMEHU Ha Kaxa0Mu
CTYNIEHH Harpy3ku. 4YacTHBIE 3HAUE€HWA Ocp M Ofcpp CIHEAYET OIPEACATH HCXOAS U3
3aBUCHUMOCTH

Si'rp.i —51 crn it
c .= . [1+ (1—e 7" )]

ri o, (4)
l.erp .t
rae €, ; —4acTHble 3HadyeHud JgedhopMallid KOMIPECCUOHHOIO CxaTtus (npu
KOMITPECCUOHHBIX UCIILITAHUAX) UM AehopMalluu CABUra (IIpu CABUIOBBIX
UCIIBITAHUSIX) B MOMEHT BPEMEHH [
€,/ — YacTHbIe 3HAYE€HHSA MTHOBEHHON AedopMallui KOMIIPECCUOHHOIO CXaTus (Ipu

KOMIIPECCUOHHBIX HUCHOBITAHHUAX) UM AedopMauuy cJBuUra (IIpu CIBUIOBBIX HCIIBITAHUSIX).
PacyeTHBIC 3HAYEHHUS Ocypyn U Ol crp, n CIIEAYET IPUHMMATh PABHBIMU HOPMATHUBHBIM.
>.28 HopmaruBHoe M paBHOE €My paCHYETHOE 3HAYCHUE KOOPPUUMEHTA KOHCOJMAALUU

¢.. =¢, ONpeaessieTcsi Kak cpenHee apUPMETHYECKOE U3 YaCTHBIX 3HaAYeHWUH ITOM

o
XapaKTEPUCTHUKHU, MOJTYUYECHHBIX 10 Pe3ylbTaTaM UCIIBITAHUU B OJOMETPAX (IIPUMEHUTEIBHO K
oJHOMepHOH 3axave) B coorBeTcTBUM ¢ ['OCT 12248. Jomyckaercs ornpeneneHue c,
METOAOM  TPEXOCHOI0  CXaTugd 10  KOHCOJMUIAMPOBAHHO-HEJAPEHUPOBAHHON  CXeMe
(NpUnoxXeHue b).

Jliis ocHoBaHuil coopyxeHus lII-IV kmaccoB, a Ha paHHMX CTaAUsX NPOCKTUPOBAHMS U
Jid OCHOBaHMU coopyxeHuM | m 1l KnaccoB NpUMEHUTENIBHO K OJHOMEPHOM 3ajaye
NONYCKAaeTCd HOPMaTUBHOE M paBHOE €My pacueTHOe 3HaueHue KodpdhHUiUeHTa

KOHCOJIMAAUUU C,, =C, OIpPEAeNdaTb IO pe3y/ibTaraM (QUILTPALIMOHHBIX HCNBITAHUN C

YUCTOM IT0Kas3aresieu HOPUCTOCTH N VIUVIOTHCHHA I'pPYHTA 1IPpH YCIIOBHH, HTO 3TH NOKa3aTCJIU
ONpCcAcCiiICHbI OIILITHBIM IIYTCM.

5.29 3a HOpMATHBHOE 3HA4YCHUE Kod3(pPUUMEeHTA (PUIBTpAUUU Kk ClAeAyeT INPUHUMATE

1

cpejiHee apU(PMETHMUYECKOE€ YaCTHBIX 3HadeHUN Koadduiuenra GuIbTpauMKd TPYHTa,
ONpeAcAEMbIX MMPUMEHUTEBHO K JIAMMHAPHOMY JIBMXKEHHUIO BOJBI [0 3aKoHYy Jlapcu Ha
OCHOBE pE3yJbTAaTOB MCIILITAHMH IPYHTA HA BOJONPOHULAEMOCTH B JIA0OPATOPHBIX HIIH
MMOJIEBBIX YCJIOBUSX C YYETOM BOCHPHHHMAEMOIO0 TI'PYHTOM T€OCTAaTUYECKOTO JIABJICHUS M
Harpy30K, BO3HHUKAIOIUUX II0CJI€ BO3BECIACHHUSA COOPYXECHHSA, 4 TAKXKE C YUYETOM CTPYKTYPHBIX
0cobeHHOCTEN TIpyHTa. [Ipy pe3Kko BBIpaAXXKEHHOW (PUNBTPALIMOHHON aHM30TPOIMH, KOrjaa
BOIONPOHULIAEMOCTDb I'PYHTA U3MEHAETCSA B 3aBUCUMOCTH OT HAIIpaBJICHUS 00JIee 4eM B S5 pa3s,
CIEAYET OIPEACATh KOIPPUUHUEHTHI (UIbTPAIlMM IO TJIABHBIM OCSIM aHU3OTPOIINH.
PacyeTHble 3HadyeHUs Ko3(pduyMeHTa QUIBTpAUMH Kk CleayeT NOPUHUMATh pPaBHBIMY
HOPMAaTHUBHBIM.

[Ipumeuadue— dua coopyxenuit Il u IV knaccos pacueTHbie 3HaUeHUA KOOPPULUHMEHTOB (PUABTPpALUH
FPYHTOB OCHOBAHHS JOMYCKAETCS OMPEAC/ATh MO aHajloram, a TakKXke pacyeToM, UCMOb3yd APYrue (U3MKO-
MEXAHHUYECKUE XapaKTEPUCTUKHU IPYHTOB.

5.30 PacyeTHBIE 3HAYEHHS OCPEJIHCHHOI'0 KPHTHYECKOrO rpaaveHTa Hamopa I..,, B
OCHOBAHHUHU COOPYKEHHS C APEHAXKEM CJIEYET MPUHUMATH 110 Ta0auLE 4.
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TadoOnuua 4

PacyeTHbI# OCPEAHEHHBI KPUTHYCCKUH
['pvHT
rpaauent Hanopa [

[lecok:

MEJIKM A 0,32

CPEAHENW KPYMHOCTH 0,42

KpYMHbI 0,48
Cynechb 0,6
CyriauHOK 0,8
['1uHa | 1,35

PacyeTHbIE 3HAUEHHUA MECTHOIO KPUTUUYECKOIO IpaJIME€HTA Haropa [ ciaeayeT onpeaessiTh,
KCIIOJIB3YS PACUC€THBLIE METOAbl OLICHKH CYP(PO3MOHHON YCTOMYUBOCTU TPYHTOB NUOO MyTEM
UCIIBITAHUM T'PYHTOB Ha CY(PPO3HOHHYIO YCTOMUYMBOCTH B JIAOOPATOPHBIX MJIM HATYPHBIX
YCJIOBUSX.

JIns HeCy(PO3UOHHBIX IICCYAHBIX TPYHTOB [, JOIYCKAE€TCd IMPUHMUMAThL I[IPHU BBIXO/IC
IOTOKA B JApeHaX paBHbIM 1,0, a 3a gpeHaxem — 0,3. J[Jig nIbII€BATO-TJIMHUCTHIX I'PYHTOB MPH
HAJIMYUU JIPEHAXa WM XKECTKOU NPUTPY3KU [PU BBIXOAEC HaA TOBEPXHOCTHL TI'PYHTA [,
OIMYCKaeTCa IPUHUMATH paBHBLIM 1,5, a pu AepopMuUpyeMoOi nipurpyske — 2,0.

5.31 HopMaTuBHbIe 3Ha4YeHUS KOPPOUIUEHTOB YIIPYTOA U I'PaBUTALMOHHON BOA0OTHAYM
U, U U, CHECAYECT ONpEHECsTh II0 PE3yJIbTaTaM HATYPHBIX HAOMIOACHUW 3a HU3MECHEHHEM
HAIMOpOB ¥ YPOBHEU BOBI B U3MEPUTESIbHBIX CKBAXHHAX, YCTaHOBJIECHHBIX B I D ocHoBanus,
npu (PrUKcallMi HAropa B 3aJJaHHOM TOYKE (HAIIpUMED, B OIILITHON CKBAXKUHE).

PacyeTHbie 3Ha4yeHUs KO3IPPUUUEHTOB K; U M CICAYET IIPUHUMATh pPaBHbIMU
HOPMaTHUBHBIM.

[IpMuMeyaHUe— 3HaYeHUA y; U u OCHOBaAHUH coopyxeHuit II—IV knaccoB nonyckaercs onpenensarsb no
pe3yJibTaTaM UCMbITAHUH B 1aDOpaTOPHBIX YCIIOBUSAX.

5.32 JIunkocTh (aAre3MOHHYO IMPOYHOCTH) IPYHTA L ONpEeaessiiOT yTEM OTphiBa 00pa3iia
MaTepuajga OT TPYHTOBOro MaccuBa. PacdeTHoe 3HayeHHE JUNKOCTH CIEAYEeT IPUHUMATH
paBHBIM HOPMATUBHOMY.

5.33 PacueTHoe 3HaueHHE KO3(DPUIMEHTA TPEHUA Ha KOHTAKTE HEIPYHTOBOI'O COOPYKEHUS
C TPYHTOM OCHOBAaHHUS, tgQ'y B Cllyda€ OTCYTCTBUSI PE3YJBTATOB IMPSIMBIX OIpEAe/IEHUN
HazHayaercsd He Oojsiee 2/3 BeaIUMYHHBI (g@Q' TpYHTA BEPXHEro CJ0sS OCHOBAHMS,
KOHTaKTUPYIOILETO C [TOBEPXHOCTHIO COOPYKEHUS.

XapaKTePHUCTHKH CKAJIbHbLIX 'PYHTOB

5.34 HopmaTuBHBIE 3HAueHMs IIpejejla NPOYHOCTH oOpas3ua CKaJIbHOrO TCpYHTa Ha
OJHOOCHOE CxaTue R, , U OJJHOOCHOE pacTsKeHUe R;,, a TaKXKe npejaena NpouyHOCTH MacCUBa
CKaJIbHOI'O I'PYHTA HAa OJHOOCHOE pacTshkeHue R;,,, U OJHOOCHOE cxkartue R, , ciaeayer
ONPEJCNISATh KaK CpeAHUE apu(PMETHYECKHE UYaCTHBIX 3HAYEHUH OHTHUX XapaKTEPUCTHK,
[MOJIYYCHHBIX B OTJEJIbHBIX UCIIBITAHUAX METOAAMU CXKATUSA U PACTIKEHUS COOTBETCTBCHHO B
mabopaTOpHBIX M B IOJIEBBIX YCJIOBHUSX. B J1a0OpaTOPHEIX YCIOBHSAX JIOMYCKAETCSA TaKXKe
[IPUMEHSITHL KOCBEHHBIE METOAbl HCIIBITAHUN (HaIpUMEp, € UCIIOJBb30BAHHEM COOCHBLIX
MTyaHCOHOB, CPEPUUYECKUX MHIAKATOPOB).
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5.35 HacTHble 3HaYEHUS NIPEEIIOB IPOYHOCTH HA CATHUE M PACTSHKEHUE MAacCHBa CJIEIYeT,
KaK IIpaBHJIO, ONIPEACIIATh JKCIEPUMEHTAIILHO B MOJIEBBIX YCJIOBUAX: HA CXATHE — METOJIOM
OJHOOCHOI'0 CXKATHA CKAJIbHBIX IEJUKOB, HA PACTSDKEHHE — METOJAOM OTpbhIBa OCTOHHBIX

LITAMIIOB (IO KOHTAKTy O€TOH—CKaJla) WM CKaJIbHBIX LEJIUKOB (110 MAaCCHUBY UJIM TPEILIUHAM)
B YCJIOBHAX OHOOCHOI'O paCTsKEHHSI.

PacueTHple 3HaueHMs XapaKTepucTHK npouyHocTH R¢' m RY' cnenyer onpenensts B
coOTBeTCTBUU C€ ykKazanusmMu [OCT 20522 npu  OJHOCTOPOHHEH JOBEPHUTEJIBHOM

BepoATHOCTH O =0,95. PacuerHple 3HadeHus XapakTepucTHK R.n Ry Remn U R

NMPUHAMAIOTCS PpaBHBIMH HX HOPMATHUBHbBIM 3HAYCHHSIM.

[Ipy 0OOCHOBaHHUM pacCUYETHBIE 3HAYECHHS K, B HAMPaBICHHUIX, HE COBNAJAIOILHX C
HOpPMAJISIMM K IUIOCKOCTAM TPELIWH, [JONYCKAaeTrcs IPUHUMATh IO Tadiuue S5, a B
HanpaBJICHUAX, COBIAIAIOIINX ¢ HOPMAIAMH K IIJIOCKOCTSIM CIJIONIHBIX TPEIIMH, IPUHUMATh
pPaBHLIMH HYJIIO.

5.36 HopMaTHBHbBIEC 3HAUEHUS NapaMeTpoB tg ¢, U ¢, MACCHUBOB CKaJbHBIX PYHTOB

[IpU CTATHYECKHUX BO3JACHCTBUAX CJIEAYET ONPEACsITh [J4 BCEX MHNOTCHUHUAJIBHO
OMACHBIX PACUYCTHBIX MMOBEPXHOCTEW WM DJIEMEHTAPHBIX [IJIOMWIAJ0K CJABHra Mo
pe3ylibTaTaM I10JIEBLIX HJIH JIa0OPATOPHBIX (B TOM 4YHUCJIE MOJECJbHBIX) HUCIBITAHUH,
NPOBOAUMBIX METOAOM MEIIICHHOTO ¢pe3a (CABHUIa) OETOHHBIX IITAMIIOB MJIM CKaJIbHBIX
[EJIUKOB.

HMcnpiTanus yKa3aHHBIMM METOJAAMHU ¥ OIPENEIIEHHUE II0 UX PE3YIhTaTaM HOPMATHBHBIX

3HAYEHUH tgQ, U ¢, CleAyeT NPOU3BOIMTL C YYETOM YCIIOBUH, COOTBETCTBYIOIIMX BCEM

PACUYETHBIM CJIy4asiM B IIEPHOJbI CTPOUTEIBCTBA M IKCIJIYaTAllUU COOPYKECHHUS.
5.37 O0OpaboTKy pe3yiabTaTOB HUCIHBITAHUN IJI4 ONpEAcICHUS HOPMATUBHBIX U PACUETHLIX
3HAUYEHHUH (g U C CICAYET NPOU3BOAUTH TAK e, KaK Jijisl HECKaJbHBIX I'PYHTOB (cM. 5.15 H

5.16).
5.38 i1t ocHoBanuii coopyxeHui Il u IV kiaccos, a Takke U1 OCHOBAaHUNA COOPYKEHUN
[ u Il k1accoB Ha CTagUH TEXHUKO-3KOHOMHUYECKOTO OOOCHOBAHUS CTPOUTE/ILCTBA PACUETHBIE

3HAYEHHUs tgQ,, U €y, NpeIHa3HAYEHHBIE U1 paCYETHBIX CXEM, JONYCKACTCs [IPUHHUMATD MO

TabnuLEe 5 ¢ UCMOJIB30BAHMUEM AHAIONOB, KOPPEIALMOHHBIX CBA3EH U T. . 3Ha4YECHHUS tgQ, , H

cin JUis ocHoBaHME coopyxenud I m II kimaccoB Ha cragusx MOpoekra M padoyei
JTOKYMEHTAIIHA MIPH COOTBETCTBYIOLIEM OOOCHOBAHHUHU TAaKXE JONYCKAaeTCs MPUHHMATh 110
3TOM TaONHMIE, €CIU pacyeThl ¢ HCHOJB30BAHUEM JTHUX XAPAKTEPUCTUK HE OIPEAEISAIOT
rabapuThl COOpPY>XE€HHUH. JlaHHBIMM J3TOM TAOJMUbBI JIONYCKAECTCS [10JIb30BATBCS BO BCEX

ciydasX Ipd ONpPEICJICHHHU 3HAYCHUH (2@ M ¢, M[peJHa3HaY€HHBIX I COCTAaBJICHHS
MHXEHEPHO-TEOJIOTHYECKUX CXEM (MOJEIIEN ).
5.39 Jlns onpenenenus tgQ,, ¢, ¥ HA UX OCHOBE tgY,, Ci i IPY JHHAMHYECKHUX (B TOM

YHCJIE CECMHYECKHUX) BO3ACHCTBUAX PEKOMEHAYETCA ITPOBOAUTE UCIIBITAHUS 110 CHELHATIBHO
pazpabarbiBacMor MeToauke. Jlonyckaercs 3HaueHUs tgQ,,, Cri, COOTBETCTBYIOILIUE

3(EKTUBHBIM  HANPSHKEHUSAM, IIPUHAMATh pPAaBHBIMM  3HAYEHUSAM [IpH  CTATHYECKHX
BO3JICHCTBUSAX.

5.40 JlepopMauroHHBIE XapaKTEPUCTUKU MACCHBOB CKaJbHBIX nopox ( £, ,v, ) cieayer

it ?

ONPEACIATh IO pe3yAbTaTaM MCIbITAHHH KaK METOoAaMH CTaTHYECKOro HarpyXeHHS
CKaJlpHOro rpyHra (E, #u v ), TaKk H JAHHAMUYECKHMH (CEHCMOAKYCTHYECKMMH WJIH
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yJIbTPa3BYKOBBIMH) METOJAMH IO pe3yjibTaTaM H3MEPECHHS CKOPOCTEH MPOJONBHBIX U ,, W
MOIIEPEUYHBIX U5, BOJIH.

JUis omnpeleneHUs 4aCTHBIX 3HAYEHUM CTATUYECKMX TeQOPMAIMOHHBIX XapaKTEPUCTUK
PEKOMEHAYETCst HCITOIb30BaTh 3aBUCUMOCTH, IOJIy4YEHHBIE PELIEHUEM KPaeBbIX 3aJ1au TEOPUHU
YIIPYTOCTH € IPaHUYHBIMU YCJIOBUAMHU, COOTBETCTBYIOIIMUMU YCIOBHSM HArpy>KeHHUs IpH
HCHBITAHUAX. HacTHbIE 3HAYEHUS CKOPOCTEN YIIPYTIUX BOJH ONPEACIISAIOT IO (PUKCUPYEMOMY B
UCTILITAHUAX BPEMEHU NMPOXOXKICHUS BOJTH MEX/TY UCTOYHUKOM U NPUEMHHUKOM UMITYJ1LCOB.

[Ipy npoBeaeHNH KaK AMHAMHMYECKUX, TaK M CTaTUYECKMUX UCHBITAHWUM CIEAYET Ui yyeTa
BO3MOXHOIO BJIMSAHMS Ha MCKOMBIE IIapaMETphl Takux (PaKTOPOB, Kak pa3IHYHLIE
WHXXEHEPHBIE MEPONPUATHS (BbIEMKA CKaJlbl, YKPEIIUTEIbHbIE HHBEKLIUH), TAK U BHI3BAHHbIC
TPEIUMHOBATOCTBIO (AaHU3OTPOIIUS], HEOJHOPOAHOCTh, HEJIMHEHHAsA 1IeDOPMUPYEMOCTD NMOPOJI,
MOA3Y4EeCTh) TIUATENIBHO BLIOUPATH MECTO W YCJIOBUA MPOBEJACHHUS UCHBITAHUN WU
KCMOJIB30BaTh OOOCHOBAHHBIE KOPPEKTUPYIOLIHUE KOX(PMHUIIUEHTDI.

541 HopmaTuBHBIE 3HAYEHHS XApPaKTEPUCTHUK Je(POPMHUPYEMOCTH MACCUBOB CKaTbHBIX
PYHTOB Y VYIIPYIUX IWHaAMUYecKUX xapaktepuctuxk s MID wu (uau) PI'D cneayer
OMpelaeaaTh Kak CcpeaHue apuPMETUUYECKUE YaCTHBLIX 3HAYECHUH DTUX XapaKTEPHUCTHK,

HOJYHUCHHbLIX B OTIACJIbHBIX MHCIIbITAHUAX. HOpMaTHBHbIe 3HAYCHUA E” n v, HJOIYCKACTCA

TaKXKe OfpeaeNsITh UCX0 U3 KOPPEJISLIMOHHON 3aBUCUMOCTH MEXIY CTaTHYeCKou (E U v )

U JUHAMHYECKOHU (V,, WIHU V5,) XapaKTEPUCTUKAMH, YCTAHOBJICHHOHW MNpPU CONOCTABJICHUMU
YACTHBIX COIPSPKEHHBIX 3HAYECHHU 3THX XAPAKTEPUCTHK, TOJMYUYEHHBIX B OJHUX M TeX Ke
TOUKAX MacCHBAa, pacnojioKeHHBIX B pa3HbIX M1 D u (unu) PI D nccnenyemoro ocnoBanus.

Jlns ocHoBaHuid coopyxeHui Il u IV knaccos, a Takxe /11 OCHOBaHUHU coopyKeHui I n II
KJIACCOB Ha CTaJAuM OOOCHOBAHWSA MHBECTHUIIMH NpPU OMpedcIcHUH HOPMATUBHBIX 3HAUYECHHUM
KOPPEJSIHMOHHYK) 3aBUCUMOCTh € JWHAMHUYECKUMH XapaKTEPUCTUKAMMU JOMNYCKACTCSA IPH
00OCHOBAHUU TPUHUMATh HAa OCHOBE OOOOLUEHMS JAHHBIX MCOBITAHUNA Ui AHAJIOTHYHBIX
HHIXKEHEPHO-TEOJIOTHUYECKUX YCIIOBUH.

Jlnst PI'D HopMatuBHble 3HaueHUs E,, Vi, Upn Usp, MOTYT TAKKe OIPEAENSATHCS 110 €JIMHOM
HOPMATUBHOM 3aBUCMMOCTH JAHHOM XapaKTEPUCTUKHU OT KOOPAUHATEI.

5.42 PacyeTHble 3HaA4YeHUs MOAYJA JedopMalldu CleayeT OINPEAE/IsiTh B COOTBETCTBUU C
ykazanusmu ['OCT 20522. [Ipu 3TOoM 3HaUeHUs E 1, MCIOJB3YEMbIE B OLEHKAX CMEIUECHHUHN
COOPY)KEHHMH M OCHOBAHMM, CIICAYET ONpelAesiATh NPU OJHOCTOPOHHEH JAOBEPUTEIILHOW
BEpOATHOCTH (=0,85, a 3HaueHuss £|, UCIOJbL3YEMBIE B OILIEHKaX YCTOMWYUBOCTH, — IIpPH
o=0,9.

[Ipu npoBeAcHHHM KaK AUHAMHYECKUX, TaK U CTATHYECKUX IKCIEPHUMEHTAIbHBIX
MUCCJICAOBAHUMM CJIEAYET YYMUTBIBATH BO3MOXKHOE BJIMSIHHE HA MCKOMBIE MNapaMeTpbl TaKux
(paKkTOpOB, KaK pa3IMYHbIE HHXKEHEPHBIE MEPONPUATHS (BBIEMKA CKAJIbl, VKPENUTEJILHBIC
WHBEKIMH), BBI3BAHHBIC TPEIMUHOBATOCTHIO (AHU3OTPOMNHUSA, HEOAHOPOAHOCTH, HEJIMHEHUHas
nehopMUPYEMOCTh IOPOJ, MHOJ3YYECTh), 4 TAK)Ke BBISBJICHHBIE OCOOCHHOCTH CTPOCHUS H
CBOHCTB I'PYHTA.

B Tex cilyyasix Korja ykazaHHbI€ BBILIE€ BJIHAIOLINE (PAKTOPLI HE MOIYT ObITh YYTEHBI
HENOCPEACTBEHHO B XOJI€ OIIBITOB, B NOJAYYEHHBIE 10 PE3YJIHTATAM IKCIIEPHUMEHTOB YaCTHbBIC
3HAUCHUS XAPAKTEPUCTHUK PEKOMEHIYETCS BBOJIUTH PACUYETHBIE KOPPEKTUBBLI C [MOMOIILBIO
COOTBETCTBYIOMIMX KO3(pPuIMEeHTOB YCIOBUA pabOThl. 3HAYEHUS FTUX KOIPPUIIMCHTOB
AOJDKHBI  ONPEJC/ATLCA HA OCHOBE Pe3YyJbTAaTOB CIIEUUAILHO TPOBOJAUMBIX  HJIH
NpoBeJeHHbIX paHee (A7  AHAJIOTMYHLIX  YCJOBUM)  JIKCHOEPUMEHTAJIbHBIX  MJIK

TCOPCTHUCCKUX HCCIICAOBAH UH.
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Tadonuuma 5

PacueTHbIC 3HAYCHHSE XAPAKTEPHUC UK LE@); LEQ1 1 K Ci; €1, 1 CKaJIbHbBIX I'PYHTOB /15 pacHETOB

il

YCTONYUBOCTH, YCTOHUUBOCTH, PUIHUECKOTO MOACTIMPOBAHHA U PACUETOB MECTHOH NPOYHOCTH A/
(HH3HIECKOTO MO~ MOBEPXHOCTEH M MIOMAA0K CABHIa B MAaCCHBE, MPUYPOUYEHHLIX K TPEILIUHAM, 3alIOJTHEHHBIM Pacuer-
MECTHOMH | ;enMpoBaHMd H [IECUAHBIM H IVIMHUCTBHIM 'PYHTOM, ¢ IIHPHHOH WX PAcKpPHITHS, MM Hble
[IPOYHOCTH 110 pacyeTOB MECTHOH oT 2 no 20 3HAUEHHUA
NAoIAaaKaM MPOYHOCTH IS I o npenena
Ka- CABHIa, HE [TOBEPXHOCTEH H Npoy-
Te- MPAYpOYEH- MJIOIIAAOK C/IBUFA, HOCTH Ha
ro- HbIM K MPHYPOUEHHbIX K MeHee 2 NPEUMYNIECTBEHHO C MPEUMYLLECTBEHHO C OJIHOOC-
pys I pyHTBI OCHOBaHUA TPemMHaM B KOHTAKTy OETOH— (B TOM UHC.IE NECYaHbIM FIHHHCTBIM bonee 20 HOE
py- MACCHBE H K CKaJla, pac4yeToB COMKHYTbLIE) 3ANQJHNUTENNEM 3ANOJHUTEIIEM pacTsaxe-
HTa KOHTaKTy YCTOUYUBOCTH 11O HHE
O0eTOH—CKana [TOBEPXHOCTAM MaCCHBOB
CABMT2, HE CKaJlb-
NMPUYPOUEHHBIM K HbIX
TPEIIHHAM B FPYHTOB
, MACCHBE
12 Cil, tgg, c, enfYe. | 2O, | a, CwYy, tgQy, Cly C1WYy, tg@r, C1y C/ Vs tgo, 1, Cu/Ye Rim 1w
r | MIla tepn/y, MIlla | tgony, | Mlla T tgon/y, MIla tgPu/yy | MIla 1O Yy MIila MTIla
] CxanbHbIE (MACCHUBHBIC,
KpynHoOONoOuHbIE,
CIOUCTLIC, IIUTYATHIC,
OyeHb ¢cnabo- u 1.8 2.0 0,95 (0,4 0.8 0,15 0,70 0,1 0.6 0,1 0,55 0,05 —(0,25
C1a00TPEIHHOBATHIE,
HEBbIBETPEAbIC)
| ¢ R.* > 50 Mlla |
2 CkanbHble (MACCHBHBbIE, 1.5 1,7 0,85 0.3 0.8 0,15 0,70 0,1 0,6 0,1 0,55 0.05 —0,17
KpyNHOOJIOUHbIE,
ONMOYHBIE, CIIOUCTLIE,
JIATYATBIC, CPEAHE- |
TPELHHOBATLIE,
cnabOBBIBETPENBIE) C
R.* > 50 MTIla |
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PacucTiibie 3Hauenus XaPaKTCPHCTUK te@r; t2Qr, i1 H Cy; €1, 1 CKATBIILIX IPYIITOB 1% PaCHCTOB

YCTOUUHNBOCTH,

L

YCTOHUUBOCTH, QPHIHYECKOIO MOUEIIMPOBAHUS U pacyeTOB MECTHOH LIPOYHOCTH NI

(BH3HYECKOIO MO- HOBEPXHOCTEH MU 1INO0MALOK CABUIA B MACCUBE, IPUYPOYEHHBIX K TPEILHHAM, 3AII0JHEHHbIM PacueT-
MECTHOM ACAUPOBAHUA U NECYaHbiM H TIHHUCTBHIM IPYHTOM, € IHPUHOMA MX PACKPHITHS, MM Hble
IIPOYHOCTH 110 pacvYeToOB MECTHOH ot 2 no 20 SHAYCHUS
MNaollajKamM IMPpOYHOCTH /114 npcacia
CJ/IBUra, HE NOBEPXHOCTEN H npo4-
Ka- PHYPOUEH- [JIOLLA, 10K CHBUI'A, HOCTH Ha
TE- HbIM K HPHUYPOUECHHbIX K MeHee 2 MPEUMYLLECTBEHHO ¢ | MPEUMYLUECTBEHHO ¢ O4HOOC-
ro- ['pYHTBI OCHOBAHHS TPELIWHAM B KOHTAKTY O€TOH— (B8 TOM uHChae MeCYaHbIM TJIMHACTHIM bonee 20 HOE
prs MAacCHBE U K CKaja; pacyeTosB COMKHYThiIE) 3aMoHUATETEM 3afONHUTEIEM pacTsaxe-
rpy- KOHTaKTy YCTOHYUBOCTHU TO HHE
HTa OeToH—CKana MOBEPXHOCTAM MaCCHBOB
CIBHIa, HE CKailb-
NPHYPOUEHHBIM K HBIX
TPEIUWHAM B PYHTOB
| MAaCCHBeE
2P Cil 1201, Cl, Cnl Y, g, Cy, (WY tgol, ClL, C1/Yg, tg, Ch CI Yy, fe{i 1, /Y, R.m .
MIta | tgou'y, MTlla l2Pn/y, Mila tEPn/v, MTla LEON/Y, MIla LEQU/ Y, | MTla MIla
3 CKabHblE {MacCHBHLIE,
KPYMHOOJIOUHBIE, O/10U-
HbIE, CJIONCTHIC, TUTUTYATLIE
CUIBHO M OYEHB CHILHO-
TPCILIMHOBATLIEC ) 1,3 1.0 0,80 0,2 0,7 0,1 0.65 0,05 0,55 0,05 (.45 0,02 —0,10
¢ 15 <RS0 Mla; (2,0)
CKanbHbl€ ChaboBbI-
BETpeNbIe, C1aboTpe- |
LHHHOBATbIE) r
CHS5<R.<15Mila
4 [lonyckanbHbie #
(MIMTYATHIE, TOHKO- ,
MJIATYATHIC, CPEIHE-, 1.0 0.3 0.75 0,15 0,65 0,05 0,55 0,03 0,50 0,03 0,45 0,02 —(,05
CUALHO- ¥ O4YEHb (3,0} (1,5) (0,5) (0,3) (0,3) (0,2) (—0,5)
CHILHOTPELLIMHOBATBIE) C | |
R * > 35 Mlla ‘

[IlpuMedaHHs

I B rpagax 5>—14 caeayet npunmumars y, = 1,25.

2 J114 NOBCPXHOCTCH CABMUIA, IPHYPOUCHHBIX K NPCPLIBUCTBIM H KYJIMCOOOPA3HbIM TPCILHHAM, MPHUBCICHHLIC B rpadax 7-14 3HauCHUA XapaKTCPUCTHK LEQ,, t2Qy,/Y, HCOOXOJIMMO
YMHOXaTb Ha KOYDQUHuUMeHT 1,1, XapakTepUCTHK ¢; ¢, — HA KOYDPUUMENT 1,2. )
3 [IpuBeaeHHbIe B TaOnHLE XapaKTEPHCTHKH COOTBETCTBYIOT BOJOHACKIIIEHHOMY COCTOAHHIO MACCHBA TPYHTA.

.

*R. — HOPMATHBHLIC 3HAYECHHUA NPE/IENHA 1IPOYHOCTH OTACILHOCTEN HA 0,HOOCHOE CKATHE.

[10T°0eee1’ e UD
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Ha ctagun o0OOCHOBaHMS MHBECTUIMH pacueTHbIC 3HAYEHUS MOAYNsA JedopMallyi
CKaJIbHBIX MaCCHBOB [ J0IlyCKaeTcs ONpeacisiTh Ha OCHOBE AHAJIOTOBBIX KOPPEISIIIHOHHBIX
CBsI3¢  DTOM  XApaKTEPUCTUKH  C  XapaKTCPUCTUKAMU  JPYTMX  CBOWCTB  —
BOJOINPOHMIIAEMOCTRIO, BO3AYyXOIPOHUIIAEMOCTHIO U JAp. [Ipn 3TOM XapakTepuCTHKH Apyrux
CBOMCTB JOJDKHBI OBITH YCTAHOBJIEHBI II0 pe3yJbTaTaM HUCIBITAHWUNA B M3Yy4Ya€MOM CKaJIbHOM
MaCCHUBeE.

PacyeTHbple 3HaYeHUs KOd(pduUMeHTa nmonepedyHoi aAcpopMalluu Vv CIEeAYEeT NPUHHUMATE
paBHbIMH HOPMATHUBHEIM. PacueTHble 3HAUCHUS V MACCUBOB CKaJIBHOI'O I'PYHTA AOMYCKAETCS
ONPEEIIATh 110 aHAJIOTaM.

5.43 HopmartuBabie 3Hauenus koddduupeHta QuibTpauud Kk, W YIEJIbHOTO

H

BOJAOIOIJIOIEHUS ¢, CIEAYET ONpeaensaTh Kak cpeaHue apupMETHYECKHe 3HauyeHus

pe3yJbTaTOB, IOJYYEHHBIX IIPU HCIHBITAHUAX, BBHINOJHEHHBIX OJAUHAKOBHIM METOJAOM B
cooTBeTCTBUU ¢ ['OCT 23278. B CHOXKHBIX THUAPOr€OJIOTUYECKUX YCIOBUSX (PE3KO
BbIpa)K€HHAsA  aHU3O0TPONUSA  (QUIBTPALMOHHBIX CBOMCTB, KapCT, HEOIPEACICHHOCTD

rPaHUYHBIX YCJIOBUM U AP.) HOPMATUBHOE 3HAYEHUE K, CIIEAYET ONPEAL/ATh N0 pe3yJbTaTam

UCMIBITAHUH B KycTe CKBaxkuH. [lpu onpengeneHun £k, W ¢, HEOOXOAMMO YUYMUTBIBATD

HarnpsDKEHHOE COCTOSIHUE TIpPyHTa B M3y4acMOM 30HE€ OCHOBAaHHMSI MU €I'0  BJIMSAHUE Ha
GHUIBTPALIMOHHBIC XapaKTEPUCTHKU CKaJIbHOIO MacCHBA.
PacueTHble 3HaUeHHUA KO3 (PUUMEHTA PUIBTPAUKUU K W YAECIBHOIO BOACIOIIOIIEHHUS ¢

cleayeT NPUHUMATH PABHBIMH HOPMATHUBHBIM.

5.44 HopmaTuBHBIE 3HAYEHHS KPHUTHUYECKOW CKOPOCTH JABMKEHHUS BOIbl B TpEIIMHAX
(IpocCIoNKax, TEKTOHMYECKUX 30HAX APOOJIEHUS) Uy jps KAK MIPABUIIO, CIIEAYET ONPENEAATH M0
pe3yJjibTataM CY(H(O3UOHHBIX UCIBITAHUN 3aMOJHUTENS TPEIUH (IPOCIOEK, 30H APOOJICHHS)
H 00pa3ll0B CaMHUX NOPOAHBIX OJIOKOB.

PacyeTHBIE 3HAYCHUS V., j CIIEAYET IPUHAMATE PAaBHEIMH HOPMAaTHUBHBIM.

Jlis ocHoBanuit coopyxeHur III u IV Kiaccos, a pu COOTBETCTBYIOLIEM OOOCHOBAHUU M
JUUIs1 OCHOBaHUH coopyKeHuil | n 1l kimaccoB 3HaYeHus 0., ; NOIMYCKAETCS ONPEAEIISITE PacCUETOM
B 3aBUCHUMOCTH OT I'€OMETPUYECKUX XAPAKTEPUCTUK TPEIUH, BAZKOCTH (PUIBTPYIOLIENA BObI
U PUIUKO-MEXAHAYCCKUX XAPAKTEPUCTUK 3aITOJIHUATENA TPEILIUH.

PacyeTHple 3HaYeHWS (paBHBIE HOPMATHBHBIM) KPUTUYECKOrO rpajgudeHTa Hamopa /[, .

GUIILTPAlIMOHHOTO IIOTOKA B HAMNPABJIECHUM [POCTUPAHUS pacCMAaTPUBAEMON CUCTEMBI
TPELUIUH TaKXe CJICAYET ONpeAcATh pacyeTOM B 3aBUCUMOCTH OT TIE€OMETPHUYECKUX
XapaKTEPUCTUK TPEIIUH, BSA3KOCTU BOJABl ¥ (PUIUKO-MEXAHHYECKUX XAPAKTEPUCTHK
3AMOJIHHATESISL TPEIIUH.

5.45 HopMaTuBHBIE U pacdETHHIE 3HAau€HHA KOOI(P@PUIIMEHTOB ynpyro M rpaBUTALlMOHHOM

BOJOOTHAYH W, ,,M,, U, U | CIeAyeT ONpEeleATh B COOTBETCTBUH ¢ 5.30 mo pe3ynbTaTam

UCIBEITAHUN B HATYPHBIX YCIIOBHSIX.

5.46 Tlo neopmMUpyeMOCTH, TPOYHOCTH U (PUIBTPALUOHHBIM CBOMCTBAM B pPa3JUYHbIX
HalpaBJICHUSIX MACCHUBBl CKaJIbHBIX T'PYHTOB CJIEAYET CUYMUTATL H3OTPOIHBIMU  I[IPH
KO3(@PUIIMEHTE aHU30TPONUKU He Oojice 3 M AHU3OTPONHBIMH — MNOPpU KOIPPULUEHTE
aHU30TpOIUHU OoJee 3.

5.47 Jlna cunsHoaedopMupyemblx (npy £ < 1000 Mlla), nerkoBsiBeTpUBaeMBbIX,
CWIbHOTPEIIMHOBATBIX, pPa3MOKAlIMUX K HaOyXarolMX 104  BO3JAEHCTBUEM  BOBI
MOJYCKAJIbHBIX T'PYHTOB CJEAYET NPUMEHSATh COCTaB M METOMbI OIPEACIICHUSA UX (PUIHUKO-
MEXAaHUYECCKMUX XapaKTEPUCTUK M PACUYETOB, COOTBETCTBYIOIME KAK CKaJbHBIM, TaK WU
HECKaJIbHBIM T'PYHTAM.
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6 HNn:xeHepHO-reoJOrnyeckKkas
M pacueTHasl CXeMaTH3allUd OCHOBAHHUH

0.1 llpoexrtupoBaHHe OCHOBAaHUM H MNPOrHO3 M3MEHEHUS HX COCTOSHHS B IIpOLECCE
3KCITyaTallMd THAPOTEXHUYECKUX COOPYKEHHUU CIIeAYET BBINOJHATH HA OCHOBE UHXXEHEPHO-
rC€OJIOTHYECKUX M PACUYETHBIX IreOMEXaHUYECKHUX MOoJIesed (CxeMm).

MHXEHEPHO-TEOJIOTrHYECKUE MOJEJIN HMCIOJb3YIOT NpU BEIOOpe palioHa, yvdacTKa M
KOHKYPUPYIOHIUX ILIOINAJOK pa3MeElleHusT OOBEKTA, NPU KOMIIOHOBKE COOPYXEHUI
00BbeKTa, NpHU BHIOOpPE THUIIOB COOPYXEHHH, NMPU KOHCTPYUMPOBAHMU COOPYXKEHHH, MpPU
COCTABJIEHUHM PACUETHBIX I€OMEXAaHHUUYECKHX CXEM M IpU OOOCHOBAHUU PKOJIOTHUYECKOMH
0€30MaCHOCTH.

PacyeTHbple TEOMEXaHUYECKUE MOJENM MCIONB3YIOT NpPpM pacyerax W pa3padoTKe
KOHCTPYKLHH COOPYXECHHUH, ITPH OOOCHOBAHUY UX TEXHUYECKOH HAAEKHOCTH, IKOJIOTHUYECKOH
0€30IaACHOCTH U 3KOHOMHYECKOHU LIENEeCOO0Pa3HOCTH.

0.2 MHXeHepHO-Te0JIornyecKas Moeib (CXemMa) OCHOBAHUS J0JIKHA IPEACTABIATL COOOM
COBOKYIMHOCTh Ml 3, KaXIbIl U3 KOTOPBIX AOKEH OBITh OXapaKTCPHU30BAH HUHIKEHEPHO-
r€OJJOTUYECKUMU W THAPOTCOJOTMYECKMMM TpU3HAKaMHU M HaJeJICH TOCTOSHHBIMH
HOPMATUBHBIMU ¥ PACYECTHHIMU 3HAYECHUSAMM KJIACCU(PUKALMOHHBIX, a MPH HEOOXOJUMOCTH —
U ApYTUX PU3HMKO-MEXaHUYECKUX [TOKA3aTEeJIECH IPYHTOB.

MHXEHEPHO-TEOJIOrHUECKass MOJEIb HOJIKHA, KaK IMPaBWIIO, NPEACTaBISATHCS B BHIE
Habopa KapT M pa3pe30B [O pPa3iMUYHBIM XaAPAKTEPHBIM CEUYCHHUSAM, OTPAXKAKIIUM
HEOOXOAUMBIE JJIS TIPOCKTUPOBAHUA COOPYXKEHHUA I[IPU3HAKU U 10KaA3aTe/ii T'PYHTOBOIO
MaCcCHBa OCHOBAHHA.

KpomMe W12 HUHXEHEPHO-reoJIoruyecKass MOJEJIb  JIOJHDKHA  TakXe  COUEPXKAaTh
XapAKTEPUCTUKY OIIACHBIX MPUPOAHBIX IMPOLECCOB, BKJKOYAss UX IIPOCTPAHCTBEHHOE
pacpoCTpaHECHHE, 3aKOHOMEPHOCTU PA3BUTUSA U UHTEHCUBHOCTD [IPOSIBJICHMS.

6.3 PacuernHas reomexaHudyeckas MOJENb (CXeMa) OCHOBAHMUS [IOJDKHA [PEACTaBJIATH
c000# cOBOKYIMHOCTH PI D (pacueTHBIX IrPyYHTOBBIX 3JIEMEHTOB), KaXIbIA U3 KOTOPBIX JOJ/IKEH
OBITh OXapaKTEPU30BaH HEOOXOAUMBIM IS PacdyeTOB (MM OKCIEPUMEHTOB) HAOOpPOM
XapakTepUCTHK. Pa3padoTka pacyeTHBIX I€OMEXaHHUUYECKUX MOJENEH N0/HKHA OCHOBLIBATHCA
Ha MHXXCHECPHO-I'COJTOTUUECKUX CXEMAX.

JIJis1 ONHOTO U TOTO € 00BEKTa NMPU HEOOXOAUMOCTH COCTABJISKOT HECKOJIBKO PACYETHBIX
reOMeXaHMUYEeCKHUX CXEM, Kax/Jas M3 KOTOPBIX JAOJKHA OBbITh MPHUBSA3aHA K KOHKPETHOMY
METOAY U BUIY pacueTa (WU IKCIIEPUMEHTA).

6.4 Beinenenue M1 D u P13 cneayer BeIMOJHATL B COOTBETCTBUHU ¢ yyeToM | OCT 20522,

Jlnst onpeaenenus rpadunl MI'D Hapsaay ¢ pesyiabTataMu 1adOpaTOPHBLIX HUCIbITAHUH
TPYHTOB JOIYCKAaeTCsl HMCIOJb30BaTh pe3yJbTaThl MOJEBBIX HCCIEJOBAHUH METOAAMMU
CTAaTHYECKOI0 M JUHAMHMUYECKOIr0 30HIAUPOBAHMUS, BpallaTeabHOro cpesa u ap. liposepka
NpaBUJIBbHOCTUA BbigedaeHus HWI'D BeimongHseTrcs 1nyreM CcpaBHeHUd (AKTUUYECKHUX
3HaYeHUH Kod(pduuueHTa BapUallM¥ XapaKTEPUCTUK ¢ JONYCTUMBIMU corjiacHo [ OCT
20522,

[Ipn BeLACHCHUM PlD HAUICKUT HUCIOIB30BATH BCE XAPAKTEPUCTHKH, BXOASLIHE B
pPacCMATPUBACMYIO PACUETHYIO CXEMY.

6.5 UI'D u PI'D HamensttoTcsd HOPMATHUBHBIMM M PACYCTHBIMM 3HAUYCHUAMU (PUIUKO-
MEXaHUUYECKUX XapaKTCPUCTHUK I'PYHTOB B COOTBETCTBHHU ¢ TpeboBaHusasMu 1 OCT 20522.
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7 Pacuerb! yCTOHYMBOCTH
(Hecylled CnMoCcoOOHOCTH) OCHOBAHMIA

OcCHOBHEIC I0JOKEHUSN

7.1 PacuyeTsl yCTOWUYMBOCTY (HECYLIEH CITIOCOOHOCTH) CUCTEMBI «COOPYKEHHE—OCHOBAHME »
CJI€1yeT MPOU3BOJINTE 1L COOPYKEHUH BCEX KJ1acCOB IO NPEAECNbHBIM COCTOAHUAM TEPBO
PYIIibl;, PACUETHl YCTOUYUBOCTU CKIIOHOB (MAaCCHUBOB) CIIEAVET TIPOU3BOJIUTH B 3aBUCUMOCTH
OT MOCJICACTBUH MX paspylieHHus JHOO MO MpPeAENbHBIM COCTOSHUAM MEPBOU TUOO BTOPOW
rPYIIEL.

7.2 Kpurepuem obOecnedyeHUs YCTOHUMBOCTM (HECYHIEH CHOCOOHOCTH) CUCTEMBI
«COOPYXKECHHUE~OCHOBAHHE» W CKJIOHOB SIBJISICTCS BBINOJIHEHUE YCIOBHS (1)

y F<loR. (5)
7,

3neck F' U R — pacyeTHBIE 3HAUEHUSI COOTBETCTBEHHO O000IIEHHBIX CABHTAIOUIUX CHJI U CHJI
[IPEASIbHOI0 CONPOTUBIICHHUS WM MOMEHTOB CHJI, CTPEMSIIMXCS CABHHYTE
(ITOBEPHYTH) U VAEP)KATh CUCTEMY «COOPYKEHUE~OCHOBaHME» UJIK CKJTOH. [IpH
UX ONpEJENCHNH UCTONB3YIOT KOPOUUMEHTH! HANEHHOCTH 110 HArPY3KaM s U
10 TPYHTY ), OlpeaejseMble I10 YyKaszaHusaM 7.3 W paszgeny 5, H
KOYPUIIAECHTEI ¥, V). ONpeaensemMsle 110 4.5.
KoadppuuuenTt ycnoBuit paboTsl Y. NPUHUMAETCS 110 Tabnuile 6.

Tadbnmnya 6

THUIBI COOPYXKEHUNA U OCHOBAHUN Koy Ppuunent ycroBui
padoTbl ¥,

e E—

| paBUTALMOHHbBIE:
OeTOHHbIE, XKeNe300¢ TOHHBIE, METANITUYECKUE U APYTrHe COOPYIKEHHUS Ha 1,0
HECKaJIbHbIX U INOJIYCKaNbHbIX OCHOBAHUAX

To ke, Ha CKaJbHBIX OCHOBAHHUAX (KpOME pPACHOPHBIX COOPYXKEHHH) IS

pacu€THbIX NOBEPXHOCTEN CABUIA:

NPUYPOUEHHBIX K TPELWUHAM 1,0
He MPHYPOUYEHHBIX K TPEWHHAM 0,95
PacopHbie COOPYIKEHNA:
apOYHbLIE NJIOTHHS! 0,75
Apyrue pacrnopHbIC COOPYKEHUS HA CKalbHbIX OCHOBAHMAX 1.0- E/T .
E —pacnop; T -

CABHUTAOLIAas Hal'PDy3Kd

EcTecTBEeHHbIE OTKOCH! 1 CKJIOHDI 1.0

[IlpuMevyaHnns
[ [Ipn pacnonoxeHuu coopyxeHWit B CEBEPHO# CTPOUTENLHO-KIMMaTUYeCKOH 30He (CCK3) n npoxoxacHu#

DACHECTHBIX [MOBEPXHOCTEN CABUra B 30HE [POMOPAKHBAHUA-OTTAKBAHUA TIPUBCACHHbLIC KOIPPULUHEHTH CacaveT

YMHOXAaTh Ha (0,95,
2 B HeoOXonuMbIX ciaywasx. KpPOME MNPUBSIACHHBIX B  TAadauie KOYPPUUMEHTOB, HOJIKHLI  [PHHUMATHCS
AOTIONHUTENLHBIE KOIPDUUKMEHTHI YCNOBUIT paboThl, YUHUTHIBAIOLIME HECOOTBETCTBME PACHETHOM CXEMbl U METOI0B

pacyeTa JACUCTBUTENBLHBLIM YCIOBUAM PAOOTBI CUCTEMbBI «COOPYMEHME—OCHOBAHUC». BEAWUKMHBE HTHX KOOYPPHUMEHTOB

JODKHBI ObITh 0O0OCHOBAHDI CNiCUHAIbHLIMY HCCJICA0BAHUSIMMU.

7.3 Ilpn onpeaeneHnn pacueTHRIX HArpy30K KOIP@PUUMUEHTH HAACKHOCTH 10 Harpyskam
ciielyeT npuHumMarh corsiacHo Tpedosanusm CIT 58.13330.
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[fpumMeuanns

| B Tex cnydasix KOrja B pacuerax MCNOJAb3yeTCs HE PABHOACHCTBYHOLLAS HATPY30K (CHI), a ee MPOeKLUHUH,
KO3 (PUUUEHTHI HAAEKHOCTH 110 HAFPY3KE AOMKHbBI BBOAMTHLCA JIMOO K paBHOAEHCTBYOLLEHN, TMOO O JMHAKOBBLIMU
(NMOBbLILIAKWMMH UIH NMOHWXAIOLWLMMHK) KO BCEM TTPOEKUHAM.

2 Bce HarpyskH OT FpyHTa (BEPTHKAJIbHOE AAaBNEHWE OT Beca IpyHTa, OOKOBOE AaBJieHWE I'PyHTA) cleayer,
KaKk NpaBuio, ONPEeAC/ATh NO PacueTHbIM 3HAYEHUAM XapakTEPUCTHK TPYHTA (2P, Ciiy», VL. APUHHUMAS NPU
3TOM  KO3(Q(UUMEHTbI HANeXHOCTYW MO Harpy3kaMm paBHbIMU eauHuue. [lpn 3TOM pacyeTHble 3HavyeHwus
XapaKTEPUCTUK TFPYHTA NPUHUMAKOTCS OO0NblUE WAM MEHbLUE UX HOPMATUBHBLIX 3HAUYEHUNH B 3aBUCHMOCTHU OT
TOr0, KAKME U3 HUX MPUBOAAT K HEBBLITOAHbIM YCIOBUAM 3arpyKeHUS CHCTEMbI «COOPYIKEHUE—OCHOBAHHE .

3 CoueraHue HArpy3oK M BO3JEMCTBUI AOJHbl YCTAHaBJIWBATBLCA B COOTBETCTBUM C MPAKTHYECKOH
BO3BMOXHOCTbLIO OIHOBPEMEHHOrO WX AEHCTBHS Ha COOpYXeHue. 11pH 3ToM Nrobas KpaTKOBpEMEHHAs Harpyska
HE BBOJAHWTCSA B COUYETAHHE, €CJIM OHA YBEJIUYMBAECT YCTOHYUBOCTb COOPYKEHUA.

4 BEciiv npu ONMpeaeneHuy pacueTHbIX BETUYUH HAarpy30K HeNb3sd YCTAHOBUTH, KaKOe 3HAuUeHHE y, (Oonbliee
WX MEHbLIEE) NPUBOJANT K Han0O0JIe€ HEBBINOJAHOMY CYy4YatO 3arpyXKeHUs COOPYKEHUS, TO CNE€AYET BbINOIHATH
COIMOCTABUTENbHBLIE PACHEThI MPU OOOUX 3HAYEHUAX KOIPPHULIMEHTOB HAACHKHOCTH 10 HATPY3KE.

7.4 PacueTbl YCTOMUYMBOCTH CUCTEMBI «COOPYXKEHUE—OCHOBAHHUE» M CKJIOHOB CAEAVET, KaK
MIPABUJIO, IPOU3BOJAUTE METOJAMH, YUUTHIBAIOIIUMU BCE YCIOBHS PABHOBECUS B MpPEieIbHOM
COCTOSIHUMU,

JlonycKaeTcst IPUMEHATh UM JIPYTHE METOJIbI pacyera, pe3ylbTaThbl KOTOPBIX MPOBEPECHBI
OINBLITOM [IPOEKTUPOBAHUS, CTPOUTEILCTBA U AKCILTYaTallUH COOPYKECHHUH.

B pacderax yCTOMYHBOCTH ClieJyeT pacCMaTpuBaTh BCE (PU3MYCCKH U KHUHEMATUYECKH
BO3MOXHBIE CXEMBI IIOTEPU YCTOMYUBOCTH COOPYIKEHUH, CUCTEM «COOPYKEHHUE—OCHOBAHHE »,
CKJIOHOB (MaCCUBOB).

7.5 PacueTtsl cienyeT BbINOJHATE JJI YCJIOBHUH ITUIOCKOH WM NPOCTPAHCTBEHHOM 33/1a4H.
YcnoBust NpOCTPAHCTBEHHOM 3aayu [MpUHUMAIOT, ecan [ <3b wim [ <3h (as WyHTOBBIX
COOPYXXE€HUH M CKJIOHOB), HJIM KOIJa IIONEPEUYHOE CEYECHUE COOPYXKEHUSA, HaIrpy3KH,
re0JIOrM4ecKue YyClIOBUSI MEHSIIOTCS 1o juidHe [ <3b(<3h), tne | m b COOTBETCTBEHHO

IJVMHA U WWUPUHA COOPYXKEHUS, /1 — BBICOTA COOPYKEHHUS C YYETOM 3arNyOJIeHUs COOPYKEHUN
MJIA LWUNYHTA B TPYHT OCHOBAHUSL.

JlonyckaeTcss MCIIOJIb30BAHUE PEIICHHH I[UIOCKOH 3aJlaudl JJIi CUCTEM «COOPYIKECHUE—
OCHOBAHWE» M CKJIOHOB, paOOTaIOIIMX B MPOCTPAHCTBEHHBLIX YC/IOBUSX, NYTEM Y4ye€Ta CHII
TPEHUSA M CHEIUIEHUS O OOKOBBIM MOBEPXHOCTAM CABUTa€MOr0 MacCHBa [pPyHTa H
coopyxeHus. Ilpyw 3ToM chaeayer, Kak NOpaBUIO, JaBJIeHUE Ha OOKOBBIC I[OBEPXHOCTHU
MPUHUMATh PABHBIM JABJICHHUIO IMIOKOS. JTO YKa3aHUE OTHOCHUTCS K COOPYXEHHSIM C
GUKCUPOBAHHBIMUA OOKOBBIMU IMOBEPXHOCTAMH, MapalyIeIbHBIMU HAlIPABJICHUIO CABUIA, U HE
pPACIpOCTPAHAETCST HA TPYHTOBBIE MACCHUBBI C MPOU3BOJBEHOM OOKOBOM NOBEPXHOCTHIO
O0pyIHIEHHA.

Pacyer ycTORYHBOCTH COOPYXKEHU HA HECKAJIbHbLIX OCHOBAHHUSX

7.6 B pacyerax yCTOMYHMBOCTH TPABUTAIIMOHHBIX COOPYXEHMH Ha HECKAJIbHBIX
OCHOBAHUAX CJIEAYET pacCMATpUBaTh BO3MOXHOCTH IIOTEPU YCTOMUMBOCTH 110 CXEMaMm
[ITOCKOr0, CMEUIAHHOTrO M TIIMYOHHHOro CABHUIOB. BBIOOp CxeMbl 3aBUCHT OT BHJA
COOpPY)XEHHMS, KIacCU(UKALUOHHON XapaKTEPUCTUKU OCHOBAHMS, CXEMBI 3arpy>XCeHUs U
aApyrux ¢axktopoB. CneayeT UMETh B BUJY, UTO IEPEUYUCIIEHHBIE CXEMBI CJABUIa MOTYT UMETH
MECTO KaK IpH MOCTYnaTeJIbHOM (POpME CABUIra, TAK U IIPU CABUTE C IIOBOPOTOM B IIJIAHE.

JI7si COOpY’>KE€HHHM, OCHOBAaHMEM KOTOPBIX ABJISIOTCS €CTECTBEHHBIC MJIM MCKYCCTBEHHBIE
OTKOCblI WJIK WX IPEOHM, HEOOXOAMMO TaKXE pacCMaTpUBaTh CXEMYy OOIIEro oOpylLICHHS
OTKOCAa BMECTE C PaCIIOIOKEHHBbIM HA HEM COOPYXKEHHUEM.
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s coopyxenud | xnacca, kpomMe MepedyUC/IEHHBIX pPacyeTOB YCTOHUYMBOCTH, OULEHKA
CTCIIEHN UX YCTOWYUBOCTH MOXKET NMPOU3BOAUTECS HAa OCHOBE aHA/IM3a PE3YJIbTATOB PACUETOB
HaNpsHKeHHO-1€POPMUPOBAHHOTO COCTOSIHUSL CHUCTEMBI «COOPY)KEHUE—OCHOBaHHUE». Kpome
TOro, Hapsaaly ¢ JETEPMHUHUCTHYECKMMH METOAAMH pPAaCYETOB JOJXKEH BBINOJHATHCH
BEPOSITHOCTHBIN aHAJIU3 HAJE)KHOCTH COOPYKEHUH.

7.7 Pacyetrnl yCTOMYHMBOCTH COOPYXEHUM IO CXE€ME IUIOCKOTO CJBHUra Cleayer
[IPOU3BOAUTE [Jisl BCEX COOPYKEHUM, HECYILIUX BEPTUKAJIBHBIE U TOPU3OHTAIILHBIC HATPY3KH.

JIJIs COOpYXEHUM pacyeThl YCTOMUMBOCTHU CJICAYET MPOU3BOAUTH TOJLKO II0 CXEMeE
IIJIOCKOT'O CABHUIA B CICAVIOLIUX ClIy4asiX:

1) OCHOBaHHUSI COOPYXKEHHM CJIOKEHBI TNECYAHBIMH, KPYNHOOOJIOMOYHBIMU, TBEPABIMU

I, <0 u nonytBepaeiMu 0</, <0,25 npneBaTO-IIIMHUCTBIMUA I'PYHTAMU IIPU BBINOJHEHHUH
VCJIOBHUH:

a) 18 cllydasd paBHOMEPHOM HArpy3ku U JKCLUEHTPUCUTETA B CTOPOHY BEPXOBOM IpaHu
COOPYKEHUS

N =—2<N,; (7)

0) NPU 3KCLUCHTPUCUTETE € , PAaBHOJEHCTBYIOIICH BCEX CHUJI, IPHIOKEHHBIX K COOPYKEHHIO

B CTOPOHY HHU30BOUW I'PAHU COOPYIKEHUS

&

N, = Tn < Ny (8)
by,

2) OCHOBaHMS COOPYXEHHH CJOXEHBI Tyro- (0,25</7, <0,5) ¥ MIArKoIIacTHYHbIMU

(05</7, £0,75) rIMHUCTBIMM TPYHTaMH IIpA BBIIOJHEHUMHU YyCIOBUH (7) wind (8) U
CJIEAYIOLUX JOINOJHUTENbHBIX YCIOBUN:
C! (Su,!)

GH‘I (GHI )

Ly =189, + > 0,45; (9)

k(1+e)t
D= >4, (10)
anhU

C

V

B ¢opmynax (7) — (10) o603Ha4yeHO:

N, — YHUCJIO MOJETUPOBaHHUA,

* *
G,,0, — CpeaHee HOPMaJbHOE HANPSDKEHUE COOTBETCTBEHHO IIPU LIUPUHE b ¥ b |

m?

b — pa3zMep CTOPOHBI (IIUPUHA) ITPIMOYTOJILHOU MOAOIUIBEI COOPYKEHMUS,
napajlyIeIbHON cABHUTaroueu cuiie (0e3 yueTa JJIMHBI aHKEPHOTO [IOHYPA),

b =b-2e b
e, — OKCIICHTPUCUTET B CTOPOHY HM3OBOH I'PaHM COOPYXNKEHUs HOPMATIBHON CHIIb] P B

IJIOCKOCTH IIOJOUIBEI, PABHBIH PACCTOSHUIO OT TOYKH MEPECEUYEHHUS C ITO10BOH
dbyHIaMEHTA PABHOJICUCTBYIOLIEH BCEX CHUII 10 OCU COOPYIKEHHS;
Y, — YAEJBbHBIN BEC IPYHTA OCHOBaHUS, MPUMHUMAEMbIH HIKE YPOBHs BO/ibl C YUE€TOM

€€ B3BCIIUBANOINCTO NEUCTBUY,
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N, — 0e3pa3MepHOe YUCIIO, IPUHUMAEMOE JJ1s IIJIOTHBIX NECKOBR N, = | ; 1JIsl OCTaNBHBIX

FPYHTOB NV, =3. J171s1 BCeX IPYHTOB OCHOBaHuit coopyxeHnit I u Il knaccos N, kak

MpaBuIo, CIACAYET YTOUHATH 110 pe3yJibTaTaM IKCIEPUMEHTAIbHBIX UCCIIEJOBAHUM
METOJIOM CIBHTA ILITAMIIOB B KOTJIOBAHAX COOPYKECHUM;

[, — 1moka3zaTenb TeKy4ecTH,

tgy| — pacyeTHOE 3HAYCHHE KO3 PUUUEHTA CIBUTA;
tgoy, C1, S,/ — PaCYECTHBIE 3HAYECHUS XapPaAKTEPUCTUK IIPOYHOCTH I'PYHTA OCHOBAHUS C YYETOM
CTETICHU €ro KOHCOJIHJAIUU 1O HArPY3KOH OT COOPYKEHUS K PACUCTHOMY

MOMEHTY ¥ BO3MOXKHOI'0 UX CHUXKEHUSA B 30HE IIPOMOPAXKUBAHHUA-OTTAHBAHU S
(npu crpoutenbetBe B CCK3);

¢. — Ko>(QUIMEHT CTENEHU KOHCOIMAALUY TPYHTA;

k — KO3(p(PULUHEHT QUILTPAIIMH I'PYHTA;
e — KO3 (PHUNUEHT NOPACTOCTH I'PYHTA B €CTECTBEHHOM COCTOSIHUM;
t, — BpEMsi BO3BEAEHUS COOPYKECHUS;
a — KO3(Q(UUMEHT YIIJIOTHEHMS; IIPH €0 ONIPEACICHAN YUYUTHLIBAETCS H3MEHEHUE € U G BO
BCEM JIMAIIA30HE U3MEHEHUS Harpy30K Ha OCHOBAHHUE,;
Y.. — YAEIbHBIA BEC BOIHI,

h, — pacyeTHas TOJIUIMHA KOHCOIMAUPYEMOrO Cl10s1, IPUHUMAEMas Ul COOPYXKEHUS C

[MWPUHON MOJOUIBBI b, HA YaCTH KOTOPOU b, paciooXeH APEHAXK, PABHOM:
a) U1l OTHOCJIOMHOI0 OCHOBAHMUA.
TPYU HAJIMUMHY BOAOYHOpa, 3aieraromero Ha riyoune a;(h; <Hy);, (H.—cm. 11.6.2)
b-b,

hy =y + == (11)

[Py 3a/IeTaHUW B OCHOBAHUHU JPEHUPYIOLIETO ¢j104 Ha riIyoune h(h, < H )

po=t b0 (12)

2 2
0) Ul ABYXCIONHOIO OCHOBRAHMS C TOJIIIIMHAMH CJIOEB /; U hy.
MPU HATWYKUM BOAOYNOpa U IpU K, = K,(h,+h, <H )
b-b,

hy=h, +h, + - (13)

MPU HATMYAM APEHUPYIOUIErO CIIost Ha Tiiyoune h +h,(h +h, < H )

_ h +h, +b—b{,*_

h : 14
0 ; > (14)

IllpyMedyaHud

| 3a BepxOBYIO TIpaHb COOPYKEHUA CliedyeT NpPUHUMaATL rpaHb, CO CTOPOHLI KOTOpPON AEHCTBYET
CABUrarlillas Harpys3kKa, 3a HM30BYHO TI'DaHb COOPYXKEHUA — rpaHb, B HANpaBleHUWU KOTOPOH MNPOBEPACTCS
BO3MOXHOCTH C/JBUTA.

2 YKa3aHus HACTOSLIEr0 NMYHKTA HE pacnpoCTPaHArTCS Ha Cllydyau, Korja oCOOECHHOCTH KOHCTPYKUMH MU
COOPY)KEHHUA W TE€ONOrMYECKOr0 CTPOCHUA OCHOBAHUsA, @ TAKXKE paclpeleflIcHWe Harpys3oK [peaonpenesistorT
rMYyOHMHHBIN CABUT.
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7.8 Ilpu pacuere YCTOMUMBOCTH COOPYXKEHMS MO CXEME IJIOCKOTO CABUIa 32 PACUETHYIO
MOBEPXHOCTh CABUIA CJICAYET NIPUHUMATh:

[py TUIOCKOU NOAOILIBE COOPYXEHUA — IJIOCKOCTh OMUPAHUSA COOPYIKEHHSI HA OCHOBAHUE C
00s3aTEIbHON ITPOBEPKOA YCTOMYMBOCTH IO TOPH3OHTAJILHON TIOBEPXHOCTU CJBMIa,
[MPOXOAAUIEH 4epe3 BEPXOBOHU Kpal NOAOMUBEI (BHIOOP IMJIOCKOH IMOPU3OHTAIBHOM MOAOLIBBI
COOpPYXE€HUS TpeOdyeT cneuruaibHOro 00OCHOBaHHS);

[IPY HAJIMYUHY B ITIOJOLIBE COOPYIKECHUS BEPXOBOIO ¥ HU30BOTO 3yObEBR:

Npy riIyOuHe 3al10XKEHUsT BEPXOBOTro 3yda, paBHO# wuin OOnblIeil HU30BOrO, — MJIOCKOCTS,
NPOXOIANYK) 4Yepe3 NOAOUIBY 3yObeB, 4 TAKXKE TOPU3OHTAILHYIO IUIOCKOCTD, MPOXOAALIYIO
10 [IOAOIUBE BEPXOBOIo 3y0a;

npy [yOMHE 3aJI0)KEHHS HH30BOro 3yda 0Dojiee TIYOMHBI 3a710KEHHS BEPXOBOTO 3yda
FOPHU3OHTAIBHYIO ITUIOCKOCTh, NMPOXOJASAUIYIO 110 TOJOLIBE BEPXOBOro 3y0a (nmpu 3TOM BCE
CW/Ibl CIEAYET OTHOCHUTh K YKA3aHHOM IJIOCKOCTH, 3a MCK/IIOYEHHMEM JaBJIEHHUS BOAbLI U
[TACCUBHOTO JIABJCHUS IPYHTA CO CTOPOHBI HU3ZOBOM TPAHU COOPYKEHUSA, KOTOPbIE HAMJIEKUT
OTHOCHUTB K ITUTOCKOCTH, IPOXOAAIIEH 110 [TOA0IMIBE HU30BOI0O 3y0a);

[IpH HAJIMYUYU B OCHOBAHUM COOPYXKEHUS KaMCHHOW IOCTEJIM — TUIOCKOCTH, HPOXOMAINUE
10 KOHTAKTY COOPYXXECHHS C IOCTEJBI U IOCTEJIM C IPYHTOM; NPU HATUYUU Yy KAMEHHOM
[IOCTENU 3arjay0JIeHus B TPYHT CJIEAYET PacCMaTpPUBATh TAKXKE HAKJIOHHBIE [UIOCKOCTU WIIN
JIOMaHbIE€ TIOBEPXHOCTH, IPOXOISILIUE YEPES NTOCTEIIb;

MNP HAITUYAKM B OCHOBAHHUHU 30H, CJIOEB HJIM MPOCIOEK CjIa0bIX PYHTOB, B TOM YMCJI€ B
30HaX NPOMOpPAXHUBAHUA-OTTAMBAHUSA, CledyeT JOHONHUTENBHO  OLEHUTb  CTENEHD
YCTOMUYNBOCTH COOPYKE€HMSI IIPUMECHHUTENIBHO K PACUYETHBIM IJIOCKOCTAM, IIPOXOISIIIMM B 3TUX
30HAX UJIK COX.

7.9 I1pu pacueTe yCTOMUMBOCTH COOPYXEHHUH IO CXEME IJIOCKOro casura (0e3 noBopora)

Npy FOPU3OHTATIBLHOW MJIOCKOCTH C/ABMIA 3HAaYeHUs K=R W [ B yCIOBUAX (J) CileayeT

ONIPEACIATE 10 (POPMYJIaM:
R, =Ptgo, +Y.E, +Acls,, ]+ R,; (15)
F — Y;IW + Eﬂ,hw _T

tw ?

(16)

e R , — pacyeTHOE 3HaYEHHUE MIPEAECIBHOIO CONPOTUBICHHAS MPU IJIOCKOM CABUIE;

pl
P - cymMMa BEPTHKAIBHBIX COCTABJIAIOMIUX PACYETHBIX HArpy30K (BKIIOYAS
[IPOTHBO/IABIICHHUE);
tg®1, C1, S| — XapaKTEPUCTUKH NIPOYHOCTU TPYHTA MO PACUYCTHOH MOBECPXHOCTH CIBUIa,
OIIpEaesIieMBIC 110 YKa3aHUAM paszjieiia 6, NpUYEM ¢y, Sy ] YYUTBIBAIOTCS TOJBKO
Ha TO¥M 4aCTH IUIOIAAM OCHOBAHUS, HA KOTOPOH OTCYTCTBYIOT pacTArMBaroLive
HapPsSHKCHUS;

Y. — KO3hPUUMEeHT ycnoBuil pabOTHI, YUUTHIBAXOLIMIA 3aBUCMMOCTbH PEAKTHBHOIO

JABJIEHUS] TPYHTA ¢ HU30BOM CTOPOHBl COOPYXXKEHHS OT TOPHU30HTANBHOIO
CMEILICHUS COOPYXEHUSA IIPU [OTEPEe UM YCTOMUYMBOCTH, NPUHUMAEMBIN I10
pe3yiabTaTaM dKCIIEPUMEHTATIBHBIX WM TEOPETUUYECKUX UCCIICIOBAHUM; IIPU KX

OTCYTCTBUM 3HAYEHUE Y, pPEKOMEHAyeTcs npuHuMare pasHbIM 0,7 (nipu
CrielidaIbHOM 000CHOBaHUM Jonyckaercs npuHumars 0,7 < v, <1,0);

E .. E,,, —COOTBETCTBEHHO PaCHETHHIC 3HAUYCHHUS TOPUIOHTATBHBIX COCTABISIOLIMX
CUJIBl TIACCUBHOIO JAaBJICHUS I'DYHTA C HU30BOM CTOPOHBI COOPYKEHUS U
AKTUBHOI'O JIABJICHMS I'PYHTA C BEPXOBOW CTOPOHHI;
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A — IJIOMIalb IPOCKIIAM Ha MOBEPXHOCTD CABUIa ITOJAOLIBLI COOPYKEHHS, B rIpeaesiax
KOTOPOHU YUUTBLIBACTCS CIICILIIEHUE;

R . — TOPUM3OHTAJIbHAs COCTABJISIOLIAA CHUJIBI CONTPOTUBJICHUM CBail, aHKEPOB U T.J.;

F' — pacyeTHOE 3HAYCHHUE CABUTAIOIEH CHIIBI;
I’ — CyMMBI FTOPA3OHTAJIBHBIX COCTABJISIFOUIMX PACUYCTHBIX 3HAYCHUH aKTUBHBIX CHII,

W % w

[

NEUCTBYIOIIUX COOTBETCTBEHHO CO CTOPOHBI BEPXOBOM M HHU30BOH I'paHeil
COOPYKEHUA, 3a UCKIIFIOYEHUEM aKTUBHOI'O JABJICHUS I'PYHTA.

[[puMeyanue— [Insg BEPTHKAIBHO- U HAKIIOHHO-CIIOUCTbIX OCHOBAHUWMA tEY| M ¢; CNeAYyET ONPEeAenaTh No
00s3aTe/IbHOMY NPUIOKEHHIO | KakK CpeAHEB3BEIUEHHbIC 3HAUCHMUS XAPAKTEPUCTUK TPYHTOB BCEX CIIOEB C
YUETOM fepepaclipeacieHHss HOPMabHbIX KOHTAKTHBIX HanpsKeHUH MEXJy CAOAMM MPONOPUHHUOHANBHO HX
MOAynAM aedopmanuu.

7.10 B ciyyae eciu pacyeTHas cABUTAlONIas cuiia F NPUJIOXKEHA ¢ IKCUECHTPUCUTETOM B

mIockocT noaowBel ¢, 20,054[b, pacuer YCTOMUYUMBOCTH COOPYXEHUM cleayeT

[IPOU3BOJUTH 110 CXE€ME IIJIOCKOTO CABHUra C IIOBOPOTOM B miaHe (/v b - pa3Mepsl CTOPOH
[IPAMOYTOJIBHOM MOJAOIIBEI COOPYKEHUSA).
IKCUECHTPUCUTET € U CUJIy NOPEeREIHHOTO CONPOTUBIICHUS IIPHM ILJIOCKOM CHABUIE C

MOBOpOTOM B myaHe R, =@ R, cileayer OnpeaeisaTh IO YKa3aHWsIM, [PUBEICHHBIM B

PEKOMEHAYEMOM HPUIOKEeHUHA /1.

7.11 Pacdyer yCTOMYUMBOCTH COOPYXEHHUW MO CcXeMe TIIYOMHHOI'O CJBUra CleayeT
[TPOU3BOJIUTE:

1J1s1 BCEX THIIOB COOPYKEHUH, HECYIIUX TOJIBKO BEPTUKAJIbHYIO HAIPY3KY;

IpY HECOOIOACHUU YCIOBUW 7.7 — IS COOPYXKEHUU, HECYIIMX BEPTUKAJIBHYK MU
FOPU3OHTAJIBHYIO HATPY3KH, PACHOJIOKEHHBIX Ha HEOJITHOPOAHBIX OCHOBAHUSIX.

7.12 PacdeTbl YCTOMUYMBOCTU COOPYXEHUM 110 CXEME€ CMEIIAHHOIO CABMIA CJEAyeT
NPOU3BOJAUTL JJISl COOPYXKEHUM, HECYLIUX BEPTUKAIBHYIO U TOPU3OHTAIBHYIO HArpy3ky U
PACMOJIOXKEHHLIX Ha OJHOPOJHBIX OCHOBAHHUSMX, BO BCEX ClyyasX, €CJii He Co0mroaaroTcs
yCIOBMS, IIPUBEACHHBIE B 7.7.

7.13 PacdeTnl YCTOWYHMBOCTH COOPYXE€HHM HA OJHOPOJHBLIX OCHOBAHHUAX [0 CXEME
MyOMHHOTO M CMEUIAHHOTO CJBUIa JONYCKACTCS MPOU3BOAUTL METOJAMU TEOPHUU
NpeAeIbHOTO PABHOBECHS (IPUIOXKEHHE L), @ Ha HCOAHOPOIAHBIX OCHOBAHHUAX — METOAAMH,
ONEPUPYIOLIMMHA DPACUJICHEHHONM Ha DJJIEMEHTHI NPU3MON OOpyIIeHUs, CIABUIaeMOK 110
JIOMAHBIM WA KPYTJIIOUUIMHIPUUYCCKUAM NOBEPXHOCTAM COBUTIA.

7.14 YCTOMYUBOCTL COOpPYXEHHUM | Kjacca peKOMEHAYEeTCs OILEHHUBATHL TaKXe C
[TOMOLIBIO YUCJIIEHHOTO MOJEIMPOBAHAS pa3pylLIeHMsd OCHOBaHUA. HanpskeHHO-
nedbopmupoBadHoe coctossHue (HJIC) cuctemMnl «COOpPYXKEHHUE—OCHOBAHUE» IIPU TAKOM
MOJACJIUPOBAHUU CJIEAYET OMNPEHENIATh I10 HEJIUHEWHBIM MOJEISIM TIPYHTa, JAa0UWUM
CTATHYECKHU AONYCTUMBIE I10JId HanpsHKeHUU. [lapaMeTpsl HEJIMHEHHBIX MOJEJIEU I'PYHTA
Ha3HA4YalOTCd MO0 HOPMATUBHBIM 3HAYCHHUAM AE€POPMALIMOHHBIX U [POUYHOCTHBIX
XapaKTEPpUCTUK TPYHTOB OCHOBAHMUS.

JInss  4YHCIEHHOTrO  MOACIUPOBAHWA  paspyuieHus npu  pacdere HIAC  cucremsl
NPONOPHMOHANILHO YBEJIWYUBAIOT JEUCTBYIOLINE HA COOPYXEHHUE HAarpy3ku. O HACTYIJIEHUH
pa3pylleHMs TPU TaKUX pacdeTax CJIEAYET CYAUTH MO MOMEHTY PE3KOr0 pocTa pPacyeTHHIX
CMELIEHUN WM OTCYTCTBHIO CXOAUMMOCTH HUTEPpallMOHHOIO mnpouecca. JIOCTUIrHYTBIN K
MOMEHTY pa3pylICHUS KOIPOUUHEHT NMEperpy3ku NPUHUMAETCI B KA4YECTBE KOIP@PUIIMEHTA
YCTOMYHBOCTH.
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7.15 Ilpu pacyetre yCTOMYHUBOCTH COOPYXEHUIl HAa OCHOBAHUSX, CJIOKEHHBIX MbIJIEBATO-
[JIMHUCTBIMU I'PYHTAMHM ¢ KO3(pduuueHToM BOAOHACHIMIEHUS S, 2 0,85 u xoddduLMeHTOM

.. 0
CTENIEHU KOHCONMMAALMU ¢, <4, CIIEYET YUUThIBATH HECTAOMIIM3UPOBAHHOE COCTOSIHUE I'PYHTA

OCHOBaHHUS OTHUM W3 JBYX IIPUBECHHBIX HHXKE CITOCOOOB:

a) TpPUHUMAs XapaKTEPUCTHKU TPOYHOCTH tgQ; M C|, COOTBETCTBYIOLUME CTEMEHU
KOHCOJIMJAUHMH I'PYHTA OCHOBAHUS K PpACUYETHOMY MOMEHTY (T.€. [MOJHBIM HaANPSHXKEHUSIM) WUIH
Sy1, U HE YUYHMTEHIBAsA IIPH O3TOM B pacueTax HajiMuue HU30BITOYHOIO MOPOBOIO JaBJIEHMUS,
00YCJIOBJIEHHOTO KOHCOJIMAAIMEH I'PYHTA;

O) y4yHUTBIBAsi MO MOBEPXHOCTH CABHUTra AEHCTBHUE M3OBITOYHOIrO MOPOBOrO AABJICHUS,
BOZHHUKAKOUICr0 MPH KOHCOJIMIAUMHM I'pyHTa (OIpeleiseMoe JKCIIEpPUMEHTAIbHBIM UJH
pac4eTHBIM TMYTEM), ¥ [pPUHUMAsA XapPaKTEPUCTUKHU TIPOYHOCTUH (g, U ¢|,
COOTBETCTBYIINUE [IOJHOCTbK) KOHCOMHAUPOBAHHOMY COCTOSIHMKO TrpyHTa (T.e.
YPPEeKTUBHBIM HANIPSIIKCHUSIM ).

7.16 Ilpu pacdetax yCTOHUYMBOCTHM COOPYXE€HMA Ha BOJOHACBHILICHHBLIX HECKATbHBIX
OCHOBAHMSAX, BOCIPUHMUMAIOUUX KPOME CTATUYECKHAX TaKKEe [IUHAMMUUECCKUE HATrPy3Ku,
ciledyeT YYMTBIBaTh BJIMSHHE IOCHEAHHX Ha HECYUIYIO  CIIOCOOHOCTh TI'PYHTOB,
OOYCIIaBIMBAIOIIEE CHM)KEHUE (IIPOTHB OMPEACJIEHHOr0 B  CTATUYECKUX  YCIIOBUSAX)
COIIPOTUBJICHUS HEAPCHUPOBAHHOMY CIABHMIY CBS3HBIX TIPYHTOB MW  BO3HUKHOBEHUE
U30BITOYHOIO MOPOBOTO JaBJICHHS B HECBA3HbIX I'pyHTaX. M30bITOuHOE MopoBOe naBjieHue
[IpY 3TOM OIMPEACNIAKT JUO0 pacyeTHbIM MYTEM, JIMOO 10 pe3yiabTaTaM IKCIIEPUMEHTATbHbIX
UCCIIENOBAHUH.

PacueT yCcTOHYHMBOCTH COOPYKEHHH HA CKAJBHbIX OCHOBAHUSIX

7.17 PacueTsl YCTOMYHUBOCTH COOPYKEHMM HA CKaNbHBIX OCHOBAHMSIX, CKAJIBbHbIX OTKOCOB
U CKIOHOB CJICAYET BBIMNOJHATE II0 CX€MaM CIABHra IO IIJIOCKUM HJIM JIOMAHBIM PacuyCTHBIM
MOBEPXHOCTAM. [Ipu >TOM onpenensromMMu ABJISIOTCA pPe3yJIbTaThl pacueTa Mo TOW CXeMe,
KOTOpas MOKa3blBAET HAUMEHBIYIO HAJIEXKHOCTh COOPYXKEHUS (0TKOCA, CKIIOHA).

JIns OCTOHHBIX M XKeJIe300€TOHHBIX IMOANOPHBIX COOPYXEHUM HAa CKaJIbHBIX OCHOBAHMUSIX
CJIEAYET TAKXKE pacCMATPUBATh CXEMY IPeJEIbHOI0 MOBOPOTA (ONPOKHIbIBAHKS ).

[Ipy miIoCKOH pacueTHOM IMOBEPXHOCTH CJBUIra CJIEAYET YYUTBHIBATH JBEC BO3MOXHBIC
CXEMbI HAPYLUIEHUS YCTONIYUBOCTH:

[IOCTyNaTeJIbHbIN CABUI,

CABUI C ITOBOPOTOM B ILIAHE.

[lpp 5oMaHOW pacyeTHON IOBEPXHOCTH C/JABUTa CJIIEAYET YUYUTHIBATH TPW BO3MOXKHBIE
PACUETHBIE CXEMBI:

CIABHI BIOJIb peO€p JOMAHHON MOBEPXHOCTHU (IIPOJIOTIbHBIN );

CABUI TIONEPEK pebep TOMaHOM ITOBEPXHOCTH ([IONIEPEYHBIHN );

CABUI I1OJ YIJIOM K peOpam JIOMaHOHM MOBEPXHOCTU CABHTa (KOCOH).

[Ipu BEIOOpE pacueTHOM CXEMBI ClIeAyeT HUCXOOUTh U3 CTAaTUYECKH U KMHEMATHUYECKU
BO3MOXXHBIX CXEM MOTEPH YCTORUYUBOCTU COOPYNKEHHUA U HAPYILIEHUS] MPOYHOCTH OCHOBAHUS U
YYHUTEIBATh, YTO OIIACHBEIMM MOTYT SBJISITBCS KAK NMOBEPXHOCTH, NPHUBSI3AHHbIE K PA3JIMYHBIM
KOHTypaM ociadbieHus (K KOHTAKTy COOpPYXEHUS ¢ OCHOBAHUEM, K CUCTEMAM TPEIUMH WK
¢IUHUYHBIM TpelluHaM, pa3jaoMaM, 30HaM JApoOJIEHUS B CKJIbHOM MAacCUBE), TaKk H
[TOBEPXHOCTHU, IIPOXOASIINE BHYTPU TPEIIUHOBATOrO CKaJIbHOTO MacCHBa B HAlpaBJICHUSX, HE
COBIAJAIOIINX C TPEIIHHAMM.
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B 3aBUCHUMOCTH OT KOHKPETHBIX YCJIOBHUH CJEAYeT pacCMaTpUBaTh BO3MOXKHOCTbL MOTEPH
YCTOMUYMBOCTH COOPYXKEHMS UJIM ¢ YaCThO OCHOBAHM, WU O€3 HETO.

7.18 Ilpu pacyeTe YCTOWYMBOCTH NOTEHUUAIBHO OIMACHBIMH MOTYT OBITH NOBEPXHOCTH
CIABUIa, IPOXOAAILHUE:

M0 00/1aCTH KOHTAKTa COOPYKEHUS C OCHOBAHHUEM;

BHYTPU OCHOBAHMS;

YaCTUYHO 110 00JJaCTHU KOHTAKTAa MU YACTUYHO BHYTPHU OCHOBAHHSI.

[Ipy 3TOM cClileayeT Y4YUTBIBAaTh, 4YTO MeEpBas M3 YKAa3aHHbIX BUJOB TMOBEPXHOCTEN
cABUra Haubojiee BeposTHA IS COOPYXKEHHMH HAa OCHOBAHHUAX HNPEHMYHIECTBEHHO C
FOPU3OHTANBHOW (MJIM OJU3KOW K TOPU3OHTANBHON) MOBEPXHOCTBID KakK B IIpejeliax
KOHTaKTa ¢ COOpPYXE€HHUEM, TaK U BHE €ro (ajs IpaBUTAIMOHHBIX U KOHTPHOPCHBIX
[UIOTUH, NOAINOPHBIX CTeH WU Jp.). Bropagd m TpeThbd pasHOBUAHOCTH MOBEPXHOCTEH
caBUra Hau0Oosee BEPOATHHl IJIA COOPYIKE€HWK, BO3BOAMMBIX B Y3KHUX VYUIENbsIX WU
UMEIOIMX 3arjIyOJIeHHYI0 B OCHOBaHUE MOJAOIUBY, B TOM UYMCJIC JJI 'PABUTALMOHHBLIX M
apOYHBIX IUIOTWH, JJIg MOANOPHBIX CTEH, HAa KPYTHIX CKJIOHAaX U T.A., @ TakKXe IpH
CTYINEHYATOMN IMOJAOUIBE COOPYKEHUS.

7.19 Bpibop c¢xeMbl HapyLIEHHUS YCTOHYUBOCTH COOPYXKEHMS HIHM OTKOca (CKJIOHA) W
ONpeACNIEHUE PACUETHBIX TMOBEPXHOCTEU CABUIA CIEAVET MPOU3BOAUTH, UCIOJIB3Ysl JaHHbIC
aHaNM3a UHXKXECHEPHO-TEOJIOTHYECKUX CTPYKTYPHBIX MOAENEeH, OTpaXarmllUuX OCHOBHbIC
3JIEMEHTBHl  TPEIUUHOBATOCTH  CKAJBHOIO  MaccuBa (OPHUEHTUPOBKY, I[IPOTSKECHHOCTD,
MOILIHOCTB, HICPOXOBATOCTh TPELIMH, UX YACTOTY U T.A.) U HATHYUE OCJIa0NEeHHBIX NPOCIOEB U
00nacTen.

[Ipy OoLlCHKE YCTOMYMUBOCTU CKAJIbHBIX OTKOCOB HEOOXOAUMO UMETH B BUAY, UTO Xapakrtep
UX OOpYIICHUS B 3HAYUTEIBHOH CTEHEHH OINPEaCTsAeTCd TI'E€OJOTMYCCKUM CTPOCHHUEM
(CTPYKTYpOi#1) U I'€OMEXAHUUYECKUMU XAPAKTECPUCTUKAMH CKAJIBHOTO MAacCHUBa, HA OCHOBAHUMU
AHAJIM3a KOTOPBIX M ITPOMU3BOJUTCS BEIOOP pacyeTHOM CXEMBI M METOJ1a pacyeTa.

JI71s CKaJIbHBIX OTKOCOB NOTEHIMAIBHO ONACHBIMHM SIBJISIOTCH ITOBEPXHOCTU OCJIabJIeHUA
CKaJILHOTO MacCHBa (TPEINUHBI, CJ1a0bIe IPOCIOH, TEKTOHUYECKUE 30HBI U T. I1.).

7.20 Ilpu OLEHKE YCTOMYMBOCTH OIIOPHBIX O€pPEroBbIX MACCHUBOB THAPOTEXHUUYECKUX
COOPYKEHUHN (HampuMep, apOUHBIX IUIOTUH) JIMOO JIHOOBIX APYTrUX CKaJbHbIX MAacCCUBOB MPH
JIOMAHOH MOBEPXHOCTH CABUIAa, [J€ CMEILICHUE MACCHBA MOXET ObITb PpPAacCMOTPEHO
COCTOSILIIUM M3 TIEPEMEUICHHUM B JBYX B3aUMHO IE€PECEKAIOIIUXCS HaIlpPaBJIeHUSIX,
HeoOX0AMMO paccMaTpuBaTh CABUI TIOA yIJIoM K peOpaM JIOMaHOM I10BEPXHOCTH
(MPOAOJIBHO-TIOTIEPEYHBINA CIBUT).

MeTo OLIEHKH YCTOMYHMBOCTH OC€pPEroBbIX YIOPHBIX MAacCHMBOB JIOJIKEH OCHOBBIBATHCS HA
CIICAYIOWMX UCXOIHBIX IMOJIOKEHUSIX:

pacyeTHBIE OIMOPHLIE CKAJIbHBIE OJIOKM pPACCMaTpPUBAIOTCS KaK HEU3MEHIEMOE TBEPHAOEC
TEJO;

B pACCMOTPEHHKE BBOASTCSA CHJIBI O€3 yyeTa UX MOMEHTOB;

pa3Ja0KEHKWE IJIABHOI'O BEKTOpA MPUJIOKEHHBIX K OJIOKY aKTUBHBIX CHAJI HA COCTaBJISIFOLIME
[IPOU3BOJMTCS HA HANPABJICHUA HOPMAJIECH K MJIOCKOCTSAM CIABUIA U HANpPaBICHUE JUHUUA HUX
[IEPECECYCHUS;

YCJIOBHEM, ONpEACISAIOIIUM KHHEMATUKY CMENIEHUs MAacCuBa, COCTOSALIETO U3
BUPTYAJIbHBIX NEPEMEICHUNA B JABYX B3aUMHO NEPECEKAIOLIUXCS HalpaBJeHUIX, SBJAETCS
HalpaBJIeHUE TIJIAaBHOIO BEKTOpa MPHINOXKEHHBIX CWJI IOJ YIVIOM K peOpaM JIOMaHOM
[MOBEPXHOCTH CABHMIa (IIPO10JIbHO-TIONIEPEYHBIN C/BUT);

YCJIOBHEM /i1 IIEpexoJa OT CABUra 110 I'paHSIM JABYIPAHHOIO yrja BAOJIb JIMHUU HX
[IEpeCceYeHuss K CABUTY IO OJHOM H3 I[ITOCKOCTEH SABJISIETCS PABEHCTBO HYJIIO WIH
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OTPHLATCIILHOE 3HAYEHUE COCTABJIAIOMIENM TJIABHOTO BEKTOpPA MPWIOXKEHHBIX  CHIIL,
HOPMAJIBHOM K JPYTroM U3 IUIOCKOCTEH CABHUTIA;

HaJEXHOCTh OeperoBoro yrmnopa onpeaeiseTcss pe3yabTaTOM pacyeTra HaUMEHEe
YCTOMYHUBOIO U3 BBIACICHHEIX OJI0KOB.

7.2]1 OneHka yCTONYMBOCTHA COOPYKEHHMI HAa CKAIBbHBIX OCHOBAHUSX, CKAIBLHBIX OTKOCOB U
CKJIOHOB JOMYCKAe€TCAd TakKXe€ MNPOM3BOAUTHL Ha OCHOBE aHaIM3a pPE3yJbTAaTOB pPacyeToB
HaMpsHKeHHO-Ae(QOPMHUPOBAHHOTO COCTOSIHUSL CUCTEMBI «COOPYKEHUE—OCHOBAHHE ».

7.22 1lpu pacyere yCTOHYMBOCTH COOPYXEHMHA M CKaJIbHBIX CKJIOHOB IO CXEME CJBUTA
BAOIb pedep JIOMaHOM MOBEPXHOCTH (IMPOMOJIBHBIA CABUT) HambOjee 4YacTO BCTPEYaeTCH
CJIyd4ad CIABHra pacyeTHOro OJIOKa Mo JBYM IUIOCKOCTSM, 00pa3yrouluM ABYTPaHHBIA yros, B
HalnpaBlI€HUH BIOOJb €ro pedpa. JlanHas pacyeTHast CXeMa IpUMEHHMAa IS CKaJIbHOTIO
MacCHMBa HJIM COOPYXEHHUs, paccMaTpUBaeMOIo KakK eJuHoe TBepaoe Teno. Cuisl,
BO3JICUCTBYIOIIME HAa PACUETHBIM OJIOK NMPHU3Mbl OOPYLIEHUS B KAaKOW-TMOO TOYKE HJIM 30HE,
NPUHUMAIOTCA KaK JEHCTBYIOIIME HA BECh OJIOK B HEeJaoOM. llpu oneHke mo gaHHOM cxeme
YCTOMYUBOCTH OIOPHBIX OEpEeroBbIX MacCHUBOB T'HAPOTEXHUYECKUX COOPYKEHUH (HaNpHUMED,
apOYHblEe IIJIOTMHBI) BO3MOXKHOE CMEIIEHHE PAaCUYETHOro OJI0Ka MOomepeK INpH3MaTHUEeCKOH
ITOBEPXHOCTH CABUra (momnepek pedep) HE YUMThIBAETCS.

BenuunHel, BXoasamue B yciaoBHe (5), HEOOXOOAUMO ONPEAEHATh 110 GOopMYJiaM:

F=T: (17)

RZ‘-Z (Pitgown, + cLuidi) + Eq+ Ry, (18)

i~

rae F,R—T1o xe, 4yTo u B popmyie (5);
I’ — aKkTHBHAas cABUraroias cuia (IIpoeKI s paBHOAECHUCTBYIOLIECH PAaCYCTHOM HArPY3KH
Ha HAnpapJICHUE CABUTA);

P — paBHOAECHCTBYIOIAS HOPMAJIbHBIX HAIPSKEHUHN (CUJT), BOZHUKAIOLIMX HA [ -M

{

YYaCTKE MOBEPXHOCTHU CABUIA OT paCYETHBIX HArPy30K;

R,— cuna CONPOTUBIECHHUS, OPHUCHTHMPOBAaHHAs NPOTUB HalpaBJeHUS CIBUra,

BO3HUKAOIIAsl OT AHKEPHBIX YCUIUU U T.A.;
7 — YHCJIO YYACTKOB IIOBEPXHOCTH CJIBUIa, HA3HAYAEMOE € YYETOM HEOJHOPOIHOCTH
OCHOBAHHA 110 MPOYHOCTHBIM U A€(POPMAMOHHBIM CBOMCTBAM;

{2111, — PaCUYETHBIC 3HAUYCHUS XaPAKTEPUCTUK CKAJBHEIX IPYHTOB IS [ -I'0 Y4YacTKa
U Cr; PacdeTHOI MOBEPXHOCTH CABUIA, ONIPEAETIAEMBbIE B COOTBETCTBUH C TPCOOBAHUAMMU
pasjaena J;

A — IUIOIIaab I -ro y4acTKa pacye€THOH IIOBEPXHOCTH CABHUIQ;

E, — pacyeTHas cuia CONPOTUBIICHUS YIIOPHOIO MaccuBa (OOpaTHOM 3aChiNKH ),

onpeaensgemas 1o 7.23.
7.23 PacyeTHOe€ 3HayeHWE CHJIbLI CONPOTUBJIECHUSA YHNOPHOIO MaccuBa MM OOpaTHBIX

3aCBITIOK CIIEIYET ONPEACIIITh O PopMyJie

Ea’ — YcEpd ’ (19)

rae £, — pacyeTHOE 3HAYEHUE CUIIbI TACCUBHOTO CONPOTHBIICHMUS.
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JI7st yIIopHOro MacCHBa, COJEpiKalllero MOBEPXHOCTH OCIabIeHUs, MO KOTOPBIM JaHHBIM
MacCUB MOXeT OBITh CABUHYT, 3HaUeHUe £, cilefyeT onpenensaTs 6e3 ydeTra XapaKTepUCTHK

tg U ¢ N0 YIIOPHOM I'PpaHu 110 PopmyJie
¢,y ACOSQ, ,

cos(ot+¢, )

E,, =0tgla+o,, )+ , (20)

rae (), — BeC MPU3MBI BHINIOPA;

A _ IJj1omaab IMOBCPXHOCTH CABHUTra IMTPU3MLI BEITIOPA,

0L — YI'0J1 HaKJIOHa MOBEPXHOCTHU CABHUIa (INIOCKOCTH OCIabIeHUs) NPU3MBI BBITIOpA K
TOPU3OHTY;
t2Q1 11, — paCUETHbIE 3HAYEHHUS XapPaKTEPUCTHK I'PYHTOB 110 ITOBEPXHOCTH CABUIa (BBIIIOPA);
CLII
}/;. — KO3(PPUILHMEHT YCAOBUM pabOThl, IPUHUMAEMbBIH B 3aBUCUMOCTU OT COOTHOILLUEHUS

MOAYJIeN 1ehOpMaLliK TPYHTa YIIOPHOr0 MaccuBa (00paTHOM 3aChITIKU) £

MU OCHOBaHnus £ ;o

E. /
nmpu — 20,8 Y. =0,7;

E.f

E. E
npy ——<0,1 Y. =t

E.f p.d

E ) L .
npu 0,8 > —l:f_ >0,1 Y. onpenensercs JUHEWUHON HHTEPIOAIHEH;
;
E_ - naBiaeHue mokos, onpeaeaseMoe no Gopmyne
g =Y (21)
2 1—-v

rAe Y — YJACJbHBIA BEC IPYHTA YIIOPHOI'O MacCuBa (OOpaTHOM 3aChIIIKH);

y — KO3 PUIUEHT [ONIEPEYHON AedOopMalliy TPYHTa YIIOPHOI'O MacCHBa;
i — BBICOTA YIIOpA HA KOHTAKTE C COOPYXKEHUEM UJIM OTKOCOM.

[ilpuMeyaHus
| ConpoTUBJIEHHE YINOPHOIO0 MacCcuBa CAEAYET Y4YUTbIBATH TONBKO B ciyyae OOECMeYEeHHst [UIOTHOTO
KOHTAKTa COOPYXEHHA UK OTKOCA C YIIOPHBIM MAaCcCHBOM.

2 Cuny Ep ; CAEAYET MPUHUMATb NOPU3OHTANIbHOH HE3aBUCUMO OT HAKJIOHA YIIOPHOM I'PpaHn MaccuBa.

7.24 Ilpu pacdeTe YCTOMUYMBOCTH COOPYXKEHUM M CKAJBHBIX OTKOCOB (CKJIOHOB) IO CXEME
CIBUTA C NOBOPOTOM B ILIAHE CJIEAYET VUUTBHIBATH BO3MOXHOC YMEHBUIEHUE CONPOTHUBIICHUS
CABUTY R INpOTHUB 3HAYECHUW CHUJI, YCTAHABIMBAECMbIX B NPEANOI0KEHUHU IOCTYNATEILHOIO
JABMOXKEHUSA (CM. TIpUnoxeHue /1).

7.25 PacueThl yCTOMYMBOCTH COOPYKEHUM U CKAJIBbHBIX OTKOCOB (CKJIOHOB) IIO CXEME
MONEPEYHOro CJABMra CJACAYET I[POM3BOAMTL, KaK NPABHJIO, pACUICHSSI IPU3MY OOpylIEHUs
(CABUIa) HA B3aAMMOICHUCTBYIOILIHUE 3JIEMEHTEI.

PacuneHeHue npu3Mbl OOpyIIeHUs (CABUIA) HA BJIEMEHTHI IMPOU3BOAAT B COOTBETCTBUHM C
XapakKTepoOM IIOBEPXHOCTU CHABMUIra, CTPYKTYPOH CKaJIbHOTO MacChBa IIPU3MBlL U
pacrnpee/ieHUEM JACUCTBYHOIIMX Ha Hee CWl. B npemenax KaXaoro 3jIeMeHTa Mo
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[MOBEPXHOCTH CHBHUra XapaKTEpPUCTHUKMU [IPOYHOCTH CKAJIBHOI'O [PyHTA MNPUHUMAIOT
HOCTOSHHBIMHU.

BpiOop HamnpasjaeHUN pacuileHEHMs TNPH3MBI OODPYILEHHS Ha 3JIEMEHTBl U PACUETHOIO
METOJa CJIEAYET MPOU3BOAUTE C YYETOM IeOJIOTMYECKOro CTPOeHUs MaccuBa. [Ipy Hamuuuu
epeceKarmuX npusMy oOpyluieHUs (cABura) INOBEPXHOCTEH OCIa0JIeHUs, MO KOTOPBIM
BO3MOXXHO JOCTHXKEHHUE IMPENCIBHOIO paBHOBECHUS MNPU3MBI, IUIOCKOCTU pazjaeja MEXay
JIEMCHTAMH CJIEAYET paciioyaraTh 1o 3TUM ITOBEPXHOCTAM OCIa0ICHHUS.

PacueT yCTOHYMBOCTM COOPYXXEHHII M CKaJbHBIX OTKOCOB (CKJIOHOB) IO CXEME
[MONEPEYHOro CABUIa B YCJIOBUSX IUIOCKOW 3aJauyu CIIEAYEeT, KakK IIPaBUJIO, NPOU3BOIUTH B
3aBMCUMOCTH OT BbhiOpAaHHOIO HampaBJIEHUs pacU/ICHEHUs IPU3Mbl OOpylIeHUs (CABUra) Ha
B3aMMOJCHUCTBYIOIUE JJIEMEHTHI II0 JIFOOOMY pPaCYETHOMY METOAY, VIAOBJIETBOPSIOIIEMY
YCJIOBHSAM PAaBHOBECHS B MPEIACIbHOM COCTOSAHHUHM KaK JUIS KaXIO0ro pacyeTHOrO 3JIEMEHTA
(TpYIIBl 3JIEMEHTOB) IMPU3MbI, TaAK M JIsI BCEM TNPpU3MBbI O0OpyiueHusa (CABUra) B LEJOM.
JlonyckaeTcs UCNOIB30BATH I pacye€TOB YCTOWUMBOCTH METOBI, HE OTBEYAIOLINE B MTOJTHOU
MEpe BBILICTIPUBEEHHBIM YCJIOBHUSAM, OQHAKO JaHHBIE METObI JOJKHBI ObITh alipOOUPOBAHLI
NPaKTUKOW M MCIOJIb30BATLCA B TEX IMpeaenax, Korja pe3yabTarkl pacyeTOB 10 HUM
COMJIacyIOTCA C pe3ysibTaTaMHd PAacY€TOB YCTOMYUBOCTU II0 MeETOoJaM, Y/IOBJICTBOPSIOLLIUM
BCEM YCJIOBHUIM PaBHOBECHUS B IIPEACIBHOM COCTOSAHUH.

7.26 g oueHkd YCTOMYHUBOCTH COOPYKEHHM HA CKAJIbHBIX OCHOBAHUAX W CKaJIbHBIX
OTKOCOB, OTHOCUMBIX K | Kiaccy, MpH CIOXKHBIX HHXEHEPHO-TEOJIOTMUYECKUX YCIIOBUAX B
JOMOJIHEHUE K PacueTy, KaK IPaBUjio, CJICAYET IIPOBOAUTE UCCIIEJOBAHUS HA MOIETIAX.

[lpn sKcriepuMeHTAJILHBIX HCCIENOBAHUIX HAa MOJIEISIX OCHOBAHUM COOPYXEHUHN WIH
CKaJIBHBIX CKJIOHOB JOJ/DKHBI B COOTBETCTBUM ¢ MEXAHUUYECKUMHU YCIOBUAMM 1MOA00US (ITOPOJ
HaTypBl U MaTepuaga MOJEIH) BOCIPOMU3BOAMTHECA TaKXKe HauOosee BaXXKHbIe OCODECHHOCTH
HAaTYpPHOI'O MacCHBa. CTPYKTypa CKaJIbHOI0 MAacCHUBa, €r0 HEOAHOPOAHOCTh W aHU3OTPONUM
Ne(OPMAUMOHHBIX W IIPOYHOCTHBIX CBOMCTB. B IMepByl ouepeab Mnpd 3TOM JAOJIKHBI
HaxXO4UTh OTPAXKEHUE IMOTCHUUAIBHO ONACHBIC HAapyLICHUA (TpEUldHBI, Pa3jioMbl K T. 1.)
HaTYpPHOI'O MacCUBA.

7.27 BepOATHOCTHYIO OIIEHKY HQJEXKHOCTH CHCTEMBI  «COOPYXKEHHUE—CKAIbHOE
OCHOBAHUE», a TaKXe CKaJIbHbIX OTKOCOB ¥ CKJIIOHOB JONYCKAETCSA BbITIOJHATL B

COOTBETCTBHUHU C IMTOJIOXKEeHUsIMHU 4.7.

8 OUAbTPALHOHHbIE PACYeTbl OCHOBAHHSA

8.1 Ilpy npoeKTHpPOBAHMU OCHOBAHHS THAPOTEXHUUECKOTO COOPYKEHUS HEOOXOAUMO
obecnieunBath (UIABTPANMOHHYIO IIPOYHOCTh TI'PYHTOB, YCTaHaBJIMBAaTh JONYCTHUMBIEC IIO
TEXHUKO-DKOHOMMUYECKMM TIOKa3zareasiM (UIbTPAllMOHHBIE PAcX0oJbl M IPOTUBO/IABICHUE
PUABTPYIOLIEHCS BOABI HA MOAOLIBY COOPYKEHUH.

B 3aBUCHMOCTH OT KOHCTPYKTHBHOI'O O0YCTPOMCTBA IIOJI3EMHOI0 KOHTYPA COOPY>KEHHUS U
T'HAPOr€OIOrMYECKUX XapakKTEPUCTUK OCHOBAHUM HAIJIEXKUT OIIPEAETIATh:

¢opMy CBOOOIHOH ITOBEPXHOCTH M pacHpe/Ie/ieHHe Haropa ¢GuibTpalMOHHOI'0 MNOTOKA
BJOJIb TOA3EMHOI0 KOHTYpa COOPYXXECHMS B KaXXIOM H3 BBIOpAHHBIX CE€YEHUH (CTBOPOB)
pPacyYeTHOM 00J1aCTH OCHOBAHMUS;

pacxoJbpl M I'paJUEeHTHl Hanopa (UIBTPALMOHHOTO IIOTOKA BHYTPHU pacyeTHOH o00JiacTu
OCHOBaHUS, OCOOEHHO B MECTax CONPSDKECHHMI PACUYETHBIX TPYHTOBBIX 3JIEMeHTOB (PIJ) ¢
PE3KO OTIMUYAXOIUUMHUCS (PUIBTPAIIMOHHBIMUA CBOMCTBAMU, M HA y4acTKaxX pasrpy3Kd MOTOKa
(Ip¥ BBEICAYMBAHUU HA OTKOCHI, B JPEHAXKHBIE YCTPOUCTBA U T. 11.);

CAJIOBOE BO3JACHCTBUAE QUIIBTPALHOHHOIO MOTOKA HA MACCUB I'PYHTA OCHOBAHUA,
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OOIIYIO ¥ MECTHYIO (PWIBTPAIIMOHHYIO IIPOYHOCTh TPYHTOB B OCHOBAHWH, ITPHYEM OOLLYIO
(GUILTPALIMOHHYIO TPOYHOCTH CJIEAYET OLEHUBATH JIAINIb JUIS HECKAJIbHbIX IPYHTOB
OCHOBAHMS, @ MECTHYIO — JUISL BCEX KJIACCOB I'PYHTOB;

KOHCTPYKIIUIO U XapPaKTEPUCTUKHA  APECHAXXHOMO0 W NPOTHUBO(MUIBTPALIMOHHOIO
00yCTPOHMCTBA OCHOBAHUS COOPYXKEHHS, a TAK)KE CXEMbI Pa3MEIICHUs B HEM HM3MEPUTEILHOM
U PErUCTPUPYIOLIEH anmaparypel, ¢ IIOMOIIbLID KOTOPOH CIIEAYET KOHTPOIUPOBATEH
mapameTpsl PUIBTPALLMOHHBIX TOTOKOB (10Jiel) U CYPPO3ZUOHHYIO YCTOMYHBOCTDH IPYHTOB.

8.2 ®opmupoBaHue GUILTPALIMOHHBIX 1TOJIEH B BBIOpAHHBIX CTBOPAX OCHOBAHUS HAIEXKUT
ONnpeaesIsiTh NYTEM MOJICJIUPOBAHUS (DUIBTPALMOHHOIO MOTOKA HA (PU3UYECKHX, aHATTOTOBBIX
WM YUCJICHHBIX MOJEINAX, IMO3BOJSIOMMX [MOJIyYaTh KAPTUHY paclpe/icJICHUS Haropa u
rpaJIMEHT — CKOPOCTHBIE XapaKTEPUCTHKHU MOTOKA KaK B 00J1aCTH JJaMUHApPHON (PHIIETpalMH,
TaK U IpU HEOOXOAUMOCTH — IIPU KBAAPATHYHOM PEXKUME TE€UCHUS (PUIIBTPYIOUICHCS BOABDI.

[Io pesyiabTaram MOAECIUPOBAHUS  JOJDKHA ObLITh YCTAQHOBJICHA «aKTHMBHasg 30Ha»
OCHOBaHUs, 3a MpejeaMi KOTOPOM BO3ZMOXKHOE M3MEHEHHUE XAPaKTEPUCTHK CJIaralolniux ero
TPYHTOB CYIIECTBEHHO HE ITOBJIMSET HA YCIOBUSA (POPMHUPOBAHUS (PUIBTPALMOHHOTO 1104 B
pacyeTHOM CTBOpe. B IIpPOCTBIX, MMOAJAIOIIUXCH HECIOXHOM CXEMaTHU3aluHe Ccliyyasx,
NONMYCKAETCsl BBIMOJHEHUE (PUIBTPALIMOHHBIX PACUYETOB AaHATUTHYECKUMU METOIaMU.

Pacuetnl 1 MoaenupoBaHue QUILTPALIMOHBOIO MOTOKA JOJDKHBI OCYHIECTBISATHECS Ha Oase
NAHHBIX, MOJYYECHHBIX HPU HHXKCHEPHLIX HM3BICKAHUAX M JOCTATOYHO MOJHO OTPAKAKILIMX
r€0JIOTHYECKYIO CTPYKTYPY I'PYHTOBOI'O MacCMBa OCHOBAHMS, ¢ BBIACJIEHNEM B HEM HauloJiee
XapaKTEePHBIX O CBOUM (PUIBTPAIITMOHHBLIM CBOMCTBAM YYaCTKOB, MMOMNAJAOUIMX B «AKTUBHYIO
30HY» 00JIaCTH (QUIbTPALUUA, YUUTHIBASI BO3MOXKHOE U3MEHEHUE 3THUX CBOHCTB BO BPEMEHHU
(BCJICACTBME YBEIIMYCHUS MU YMEHBILIEHUS HAOPDHKEHNUN U AedOopMalluid B IPYHTOBOM TOJILIE
OCHOBAHU S, KPHOI€HHBIX U MUKPOOUOJIOIHYECKUX ITPOLECCOB, U T. IL.).

8.3 Ilpu BBIMOJHEHUU (QGUIBTPALMOHHBIX PACYETOB ISl IPYHTOBBIX TUIOTUH HEOOXOAUMO
VUUTBIBATH JONOJHUTEIIBHOE OOBOJHEHHUE BEPXHUX MEJIKO3ECPHUCTBHIX CJIOEB [PYHTOBOM
TOJIUM (BbILLIE TIOBEPXHOCTH JICIPECCUM) BCICACTBUE O0pa30OBaHUsS B HHUX IIACCHMBHOM
«KANMUJUIIPHOW KaWMBbI», HETTIOCPEACTBEHHO CBSA3AHHOH € 30HOH ITOJIHOIO BOJOHACHIICHUSA U
yyacTBYIolllelli B (OPMUPOBAHMM (PUILTPALIMOHHOIO noOTOKa. Jlius 3TOoro cljeayer
KCIOJIL30BaTh JaHHbIE, IPUBEACHHBIC B TAOIHULIE 7.

8.4 @OUIBTPALMOHHYK) IIPOYHOCTH OCHOBAHHUS CJIEAYET OLEHUBATh, COIOCTABJISS
NOJIy4eHHBIE B pe3yJhTaTe MOJACIMPOBAHUS XapaKTEPUCTUKH (QUILTPALMOHHBIX MOJIeH
(rpaAUEHTHI HANOpa, CKOPOCTH PUIIBTPALUH) C UX KPUTUUECKUMU 3HAYECHUAMH.

Taonuuga 7

Bua rpyHTa B 30HE KalUJUISPHOTIO BOAOYAEpKAHUA Beicota naccu?’nor? SABHEAHNA
| «KanWIApHON KauMbI» H,, M
[lecok cpeaHeE3epPHUCTDIN 0,12-0,35
[TeCOK MEJIKO3EPHUCTBIN 0,35-1,0
Cynech -3
CyTrIMHOK 3—6
| nuHa nerkas 3 ) 612

Eciu B OCHOBAaHWUM COOPYKEHHUS 3aJIETAIOT HECKAIbHBIE TPYHTBI, HEOOXOJMMO TaKXKe
ONIpEJEIIATh OOLIYIO (PUIBTPAIIMOHHYIO IIPOYHOCTH UCXOId M3 yciaoBus ¢opMyibl (1). [Ipu

3TOM napameTp F, Mnosaraercss paBHBIM OCPECIHEHHOMY TpaJueHTy Hamnopa [, BIOJb

MOJ3EMHOTO KOHTYpa COOPYXKEHHUA, omnpenaeaseMoMy Ans coopyxeHun I u Il xmaccos nmo
METOAY YAJIMHECHHON KOHTYpHOM JUHMU. 3a mnapaMeTp R, OPUHUMAETCA pacyETHLINU
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KPpUTUYCCKUM TrpagueHT Hanopa Il..,, UYWCJICHHBIE 3HAYCHUST KOTOPOroO IPHUBEJAEHBbI B
pasaene J.

Koa(ppuuuenTsl HagexHOCTH 7Y, W 7Y, CjleayeT NpUHUMAaTh MO pasjaeily 4 Mo nepBou

CPYIIIC NPEAC/IBHBIX COCTOAHUI. KOdPPUIMEHT Y, B ITOM Clly4yae paBeH €AUHMUIIE.

3HayeHus Iy, M8 ocHoBaHmi [ u Il kimaccoB cieayer onpeaenstb MO METONLY
YAIAHCHHOW KOHTYPHOW JHUHMH. B oTAenbHBIX cay4asX 3HaueHUd [, AOMYCKAETCS
ONPEACIIATh APYTUMHU NPUOIHUKEHHBIMH METOAAMHU.

3.5 MecCTHYI0O QUIBTPAlMOHHYIO TPOYHOCTh HECKAJIILHOTO OCHOBAaHHA, KOTOPas, B OTIIMYHE
OT o0O0mIel, OOYC/OBI€HA MCKJIKOUMTEIBHO KOHKPETHBIMH MNPOSBIEHUAMU (BUAAMM)
HapyImeHuss CYQ@PO3uOHHON YCTOHYMBOCTH TPYHTOB, HEOOXOJAMMO ONPEIACNATH TOJbKO B
CIEAYOIMX 001aCTIX OCHOBAHUA:

B MECTE€ BBIXOJa (pa3rpy3ku) QuUiIbTpallMOHHOIO IIOTOKA M3 TOJIIIW OCHOBAHUS B HUKHHUU
Obed), APCHAXKHOE YCTPOMCTBO H T. I1.;

B [IpOCiIOiKax cydhdpo3nOHHO-HEYCTORUYMBBIX PYHTOB;

B Mectax ¢ OOnplIyM NajieHMeM Hanopa (QWIPTPAMOHHOIO NOTOKA, HANPUMEp Hpw
00TeKaHUU NMOA3EMHBIX Iperpaj;

HA Y4acTKaX KOHTAKTa I'PYHTOB C CYIIECTBEHHO Pa3HBIMU (QUIBTPALMOHHBIMU CBOMNCTBAMU
U CTPYKTYPOH.

MecTHY1I0 QUIbTPALHOHHYIXO MPOYHOCTh HECKAIBHOTO OCHOBAHHUS HAIJICKUT OLICHUBATh,
nexoas U3 ooduero yciosus no gopmyne (1), nmomaras F, 1 R, paBHbIMU COOTBETCTBEHHO

MECTHOMY TpaJueHTy Hanopa Il,;, B paccMarpuBaeMoil 00JIaCTH OCHOBAaHUSL U MECTHOMY
KPpUTUYECKOMY I'pagMEHTy Haropa I.,, onpeaenasseMbIM COINIaCHO peKOMEHAALMAM paszaeia .
MeCTHYIO (QUIBTPAMOHHYIO TNPOYHOCTh CKAJBHOI'O OCHOBAHHMS HAMJICKMT OLCHMBATD

aHATOTHYHBIM 00OpazoM wucxoms U3 yciaoBusa (1), B koTopom mapamerpel F, U R

NPUHUMAKOTCA PaBHBIMH COOTBETCTBEHHO CpPEJHEH CKOPOCTHU JABUKEHUS BOIABI B TpEUIMHAX
M3acCUBA OCHOBAHHSA Vey; U KPUTUUECKOHW CKOPOCTHU JABHXKCHMS BOJAblI B TPCHIMHAX Uy,
OMnpeleseMbIMU 10 YKa3aHUAM pasjena J.

Kosppuuuentsl vy, ,Y,. 4 Y, IPHU OLIEHKAX MECTHOW NPOUYHOCTH MPUHUMANOTCS TaKUMU

Ke, KaK MpH pacyeTax oduied GuabTpallmiOHHON IPOYHOCTH.

8.6 Tlpu BBIOOpEe CUCTEMBI JPEHAKHOIO M MPOTUBOPUILTPALMOHHOIO O0YCTPOMCTBRA
OCHOBAHMSA  IPOCKTHPYEMOIO  COOPYKEHHMS  HEOOXOAUMO  YUMTBIBATH  MHIKEHEPHO-
[€OJIOIMUYECKUE YCIIOBHUS YUYaCTKAa COOPYKEHUSA, YCIOBUS €r0 IKCIJIyaTauuMu M TpeOOBaHus 1o
OXpaHe OKpyXawuiel cpedbl B 4YacTH IMOATOIUICHUA, 3a00/ladyuBanusl NpUACTAIOWEH
TEPPUTOPUN, aKTUBHU3ALUM KAPCTOBO-CYD(PO3UOHHBIX MTPOLIECCOB U T.I1.

CuctemMa  JPEHAXHBIX HM  OPOTUBOQPUILTPALMOHHBLIX  MEPONPUATHH  JOJDKHA
UCMIOJB30BATLCS IS NPEAOTBpAICHWS HApYLWEHUS YCTOWYHBOCTA CKJIOHOB B HWKHUX
Oapbepax coopykeHuit, 6accerinoB ' ADC 1 0acCerHOB CYTOYHOI'O PEryJIUPOBAHMUSL.

8.7 YCTpoCTBO NMPOTUBOMMIBTPALMOHHBIX 3aBEC (mperpan) o043aTe/ibHO B TEX CllydasiX,
Korga OCHOBaHHE CJIOYKEHO GUIBTPYIOLLIUMHU CJ1a00OBOAOYCTOWUYUBBIMU Y
OBICTPOPACTBOPUMEBIMHU, a TaKXke CYP(HO3MOHHO HEYCTOMUYUBBIMH IPYHTAMU (THIIC, AHTUIPUT,
KaMEHHasi COJIb, 3aCOJICHHBIE H 3arUIICOBAHHBIC, & TAKKE CHJIBHOPA3HO3EPHHUCTHIC TPYHTHI M
T.J.), a TaKxe B cjaydasX HeoOXOJMMOCTH  MpPEAOTBpallleHUs]  HeXenaTesibHbIX
GunbTpallMOHHBIX 1OTeph. [lpy BOAOCTOMKUX, HECYPPOIMOHHBIX TPYHTAx YCTPOUCTBO
3aBECHI JOJDKHO OBITH OOOCHOBAHO.

8.8 IlporuBodunbTpallMOHHBIE IIperpanbl  (3aBeChbl, TOHYPBI, OKPaHbl) HOJDKHBI
BBITIOJIHATHCS M3 MaJIONPOHHUIIAEMBIX MAaTePHANIOB, KOO(PPHUIIMEHT PUIbTPALMA KOTOPBIX Kak
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MUHUMYM B 20 pa3 MeHbie KoOd(h@uilueHTa ¢GUIbTpallMd OCHOBaHUs. ToJilAHa
MPOTUBOYUIBTPALMOHHON 3aBECHl JIOJDKHA OOECIIEYMBATh HEMPEBBIIIEHHE KPHUTHYECKOTO
rpajMenTa, ONpelelsIoero QUIBTPALMOHHYID MNPOYHOCTh caMoi 3aBechl. Ha ywacTkax
CONPSKEHUS 3aBEChl C MOJAOLUIBOH COOPYXEHHUS B LEJSIX YMEHBINEHUS T'paJUEeHTOB HaIopa
(pUIBTPALUMOHHOIO IIOTOKA B 3TOM MeECT€ M JONOJHUTEIBHOIO YIUJIOTHEHHS TpyHTa I
Ipel0TBpallleHus ero cyQp¢o3uu B IIPOSKTE ClIEAYET IpeayCMaTpUBaTh MECTHOE YCHJIEHHE
3aBECHI.

8.9 Ilpu Onu3kOM 3ajleraHvd CI1a0ONMPOHMIIAEMBIX TPYHTOB MPOTUBOPUIIHTPALMOHHYIO
3aBECY CleayeTr, Kak IMpaBWIO, COIpsrare ¢ BOJOYHOPOM; IpH IJIYOOKOM 3ajieraHuu
BOJIOYIIOpA paCCMAaTPUBAETCS BUCsAYAs 3aBECA.

[TlapameTpel  OPOTUBOPUABTPALMOHHONW 3aBeChl (rIyOHMHY, UIMHY, TOJIIMHY U
MECTOMIOJIOXKEHHUE B OCHOBAaHUU COOPYXKEHUH) CieaveT OOOCHOBBIBATH PACYETOM WIH
pe3yjibTaTaMy JSKCIEPUMEHTAIbHBIX HCciaeoBaHuil. Jlna coopyxenuu III u IV kiaccosn
BMECTO pacUETOB AONYCKAECTCA UCITOJb30BATh AHAJIOTH.

8.10 Ilpy npoeKTUPOBAHUU CKAIBHBIX OCHOBAHMI BBICOKMX OE€TOHHBIX IJIOTHH CIEAYET
VYUTBIBATh, YTO MO HAIOPHOU T'PaHBIO B MpPOUECCE MOABEMA YPOBHA BEpXHero 0reda (YBbD)
MOXET BO3HUKHYTb 30HAa pa3yIJIOTHCHHUS 3HA4YUTENbHBIX pPA3MEPOB C  pa3pbiBOM
IPOTUBO(PUIBTPALMOHHOW  3aBECHl, MHOIOKPATHBIM  YBEJIMYEHUEM  (PUILTPALIMOHHBIX
pacxXxo/I0B, a TAKXe C 3aMETHBIM YBEIUYEHUEM IIPOTHUBOJABICHUS. B CBS3U ¢ 3TUM B MPOCKTE
JOJDKHBI  OBITH  OLICHEHBI pa3Mepbl JTUX 30H U MNPECAYCMOTPEHbl TEXHUUYCCKUE MU
TEXHOJIOTUYECKUE PEIICHUSA, O0ECIEUUBAIOLIME BO3MOXXHOCTb BOCCTAHOBJIEHHUS TpedOyeMoi
BOJIOHEITPOHUIIAEMOCTH 3aBECHI — KaK B IIPOLIECCE CTPOUTENILCTBA U oJAbeMa YBD, Tak n B
[IPOLECCE IKCILTYATALUU COOPYIKEHUS.

8.11 B mecrte conpsikeHUs NPOTUBOGUIBTPALMOHHBIX YCTPOUCTB I'PYHTOBBIX [MJIOTHH CO
CKaJIbHBIMHA TPYHTAaMU OCHOBAaHUS WM OeperamMyd B MPOEKTaX CJIEAYET IPeAyCMaTPUBATH
VKJIQJKy U YIUIOTHEHUE TPYHTA, YCTOMYUBOTO K CydHO3UH U CIIOCOOHOIO KOJbMAaTUPOBATH
TpEIMHBI B CKAJIE.

8.12 B mpoekTax OCHOBaHUU BOAOIMOIIOPHBEIX COOPYKEHUU B KaUE€CTBE MEPOIPUATHS 10
CHUXKEHUIO IIPOTUBOAABIICHUS CIEAYET IMpeaycMarpuBaTh pa3HOTO BUa APEHaXKHBIE
yCTpOicTBA. B CKalbHBIX OCHOBAHUAX JAPEHAX CJICAYET pacroJiaraTh TJIaBHBIM 00pa3oM cCO
CTOPOHBI HAIMOPHOW TI'paHU COOPYXKEHHSA, a INPH HEJAOCTATOYHOH JSPPOEKTUBHOCTH pPAOOTHI
TAKOro ApeHaXa — U B CPEAHEN YaCTH €T0 IMOJAOIIBHI.

MecTOnoI0KEHHE APEHAXAa U €r0 pa3sMeEpPbl CJIEAYET ONPEACIsaTh UCXOOs U3 TpeOOBAHUM
HEOOXOAMMOTr0 CHUKEHUS (PUIBTPALIMOHHOIO NPOTUBO/IABIICHUS Ha MOOIIBY COOPYXKEHUS U
obecrieyeHusi JOMYCTUMBIX 3HAYEHHWH BBIXOJHBIX I'PAaJMEHTOB HAMOpa, HE NOPHUBOASAIINAX K
HapyUIeHHIO (GUIBTPALIMOHHOM I[IPOYHOCTH IPYHTOB OCHOBaHuUsA, a B CCK3 — ¢ ydeTom
TEIJIOBOr0 PEXMMA CUCTEMBI «COOPYKEHUE—OCHOBAHUE .

OTKa3 OT YCTPOWMCTBA JpEeHaXa OCHOBAHUS JONYCKAETCS MPU HAIUYHKU B OCHOBAHUHU
FPYHTOB, MMOJABEPKEHHBIX XUMHUUYECKON UIA MEXAHHUUYECKOHN Cy(D(DHO3HUM.

8.13 [Ipu npOoeKTHPOBAHUM MPOTUBOPUIBTPALMOHHON 3aBECHl B HECKAJLHOM OCHOBAHWH
CIEAYET IIPUHUMATD CACAVIOIUE KPUTHUECKUE I'PaJUEHTHI HAMopa:

B MHLEKLIMOHHOMN 3aBECE B TPAaBUMHBIX U MAJICUHUKOBBIX IPYHTAX — 7,3; B MECKaX KPYNHBIX
U CpeHel KpynHOCTH — 6,0 1 B MeJIKUX neckax — 4,0:;

B 3aBece (auadparme), coopyxaeMoH CIocoOoOM «CT€Ha B TI'pPyHTE€», B TPYHTAX C
koaddunuenramMu punprpanyu 10 200 M/CyT, B 3aBUCUMOCTH OT MaTepuaja ¥ IJIMTEIbHOCTU
ee DJKCIyaTandu — 110 Tabinmiue 8, B KOTOpOH TakXe MNPUBEACHBI XapaKTEPUCTUKH
MaTepHUaIOB, HCIIOJIB3YEMEBIC IIPH paCyeTaX MEXaHUYECKOH IPOYHOCTH 3aBECHI.
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Tadonuua 8

PacdyeTHbie 3Ha‘-le!ildﬂ XapaKTﬁ‘pHCTMI{
npeae)
Marepuan KPUTHUYCCKH I [POYHOCTH Ha MOAYJTb kKoY punumnenr
34BEChI FPAIUECHT OJAHOOCHOE aehopmaumnu NONECPCUYHOMR
Hanopa CHATHE E  MIlla aedopmalinu
| I | R, Mlla |
' BeToH 180 1.5 I 22.10° 0,20~0.22
[ TMHOUEMEHTODETOH 150 1,0-2.0 300--500 0,35-0.37
[ TMHOLEMEHTHBIN pacTBOP [25 [,0-2,0 3-5 0,37-0.40
KomoBas rimHa 40 — 20-25 0,32-0,38
3arnUHU3UPOBAHHbBIA TPYHT 25 — 15-20 | 0,30-0,35
[IpuMeyanue— lnd BpEMEHHBIX 3aBeC KPUTHUYECKHE MPpaJHMEeHThl Hanopa J0NyCcKaeTCs YBe/nurBath Ha 235 %.

8.14 llpu npoeKTUpPOBaHUM TMPOTUBOMUILTPALMOHHON LEMEHTAIIMOHHON 3aBECHl B
CKaJIbLHOM OCHOBAHUM CJieAyeT NPUHHUMATh KPUTHUYECKUM IpaJuveHT Hamopa /. B 3aBece B

3aBUCUMOCTH OT YAEJIILHOI'O BOAOIIOTJIOUIEHHUS B ITpeJIeIaxX 3aBechl ¢ . 110 tadimue 9.

B ciiyyae Korja 3aseca (0JHa WJIM B COYETAHUMU C APYIMMU NPOTHUBOPUILTPALMOHHBIMU
YCTPOUCTBAMM) TaKX€ 3allMIIACT OT BbILIEJAYMBAHUS COAEpXKalluecs B OCHOBAaHUW
pPacTBOPUMBIC TPYHTHI, JONYCTUMOE YJAC/IbHOE BOJOIMOIIIOIICHUE CJIEAYET OOOCHOBBIBATH
1100 pacueTaMu, JUOO0 IKCNEPUMEHTAIIbHBIMU UCCIECAOBAHMIMU.

[IpoHHMLIaEMOCTh  NPOTUBOPMIIBTPAIIMOHHOM  3aBeChl  JO/DKHA  OBITH  MEHBINE
MPOHMIIAEMOCTH I'PYHTA OCHOBAHUSA HEe MeHee yeM B 10 pas.

Tadbnuuna 9

Y aeabHOE BOAOMNOTIOIUEHUE CKAIbHOTO Kputnueckuit rpaamenr

“ v r -
rpyHTa B 3aBeCC (. . W/(MUH-M") HAIOpd B 3aBCCC

< (0,02 33
0,02 — 0,05 25
> (0,05 15

8.15 JInsg mpegoTBpallleHUs BHIIIOpA I'PYHTA HA ydacTKax, rae GUibTPalMOHHBIA MOTOK C
rpaJlMEHTaMM Hamopa, OJIM3KMMHM K €AMHHNOE, BBIXOAMT Ha TOBEPXHOCTH OCHOBaHUS, B
MPOEKTE HEOOXOOUMO TNpeaycMaTpuBaTh IMPOHULAEMYIO NPUTPY3KY HWIH Pa3rpy304YHBIH
ApeHak. Matepuan Npurpy3ku HoJKeH noadupaThes M0 IPUHLUNY OOPaTHOro (puiibTpa A
3allMThl TPYHTA OCHOBAHHUS OT KOHTAKTHOH Cy(hdo3um.

HeoOxonumas TOJNILMHA NPUIPY3KH OIPEACNIICTCA MUCXOAs U3 YCIOBHSI HEAONMYLUEHUS
GUIBTPAllMOHHOTO BHINIOPA IPYHTA.

9 Pacyet MeCTHOM NPOYHOCTH CKAJbHbLIX OCHOBAHU M

9.1 PacueT MECTHOH INMPOYHOCTH CK&JIbHBIX OCHOBAHUW I'MJIPOTEXHUYECKHUX COOPYIKEHHH
CJIeyeT IPOU3BOAUTE!

JIS  YCTAHOBJICHHUS HEOOXOAUMOCTH pa3pabOTKH MEPOIPHUATUH, [TPeIOTBpalliaroiluX
BO3MOXXHOE HApYIICHUE MPOTUBOPUIBTPALIMOHHBIX YCTPOMNCTB;

IS ydeTa Opu paspabOTKE MEPOIPHUATUM IO IMOBBILICHUIO MPOYHOCTH U YCTOWYHUBOCTH
COOPYXEHHUMH;

IJISL ydeTa JOCTHXXEHUS IMpeliesia MECTHOW MPOYHOCTU INPH pacyeTax HalpsXKeHHO-
neHOPMUPOBAHHOIO COCTOSIHUA CUCTEMBI «COOPYIKEHHUE—OCHOBAHUE ».
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Pacyer MECTHOH IMPOYHOCTH CIEAYET NMPOU3BOAUTH I OCHOBaHMM coopyxeHuii I u II
KJIACCOB 110 INPEAC/IbHBIM COCTOSAHUSM BTOPOM TI'PYIHILI IIPU OCHOBHOM COYE€TAHHUMU Harpy3ok.

[Ipu 5TOM 3HAYEHHUSA KOIDPUIUEHTOB Y, U Y, NPUHUMAIOT paBHBIMHU equHuIe (y, =7, =1).

Koadpduuuent Y. npuHumaercs pasasim 0,935,

JlebopMallMOHHbIE XapakTEPUCTUKU OCHOBAHUS OIPEACISIOTCS B COOTBETCTBHH C
YKa3aHUsIMH J.3.

9.2 llpoBepKY MECTHOH IPOYHOCTH CKAJIbHBIX OCHOBAHUHU cleaAyeT MNPOM3BOIAHUTH IO
pPaCUCTHBIM IJIOHIAIKaM:

a) COBNAAAIOIINM C IUIOCKOCTAMU, ITPUYPOUYEHHBIMH K TPEIIIMHAM B MACCHBE;

0) COBNAAAIOIIUM C TUIOCKOCTBIO, IPUYPOUEHHOM K KOHTAKTY «COOPYKEHHE—OCHOBAHHE» U
K KOHTaKTaM CKalbHOU IMOPOAbL € VYKPEIUTEIbHBIMA KOHCTPYKLMSIMH B OCHOBAHUMU
(IUTOHKAaMH, 3yObsIMHU, pElIeTKaM4 4 T./.);

B) HE COBIAJAKIIUM C IUIOCKOCTAMHU, NPUYPOUCHHBIMU K TpemMHAM MU K KOHTAKTY
«COOPYKEHUE—OCHOBAHUE .

9.3 KputepusiMmu o00€cCrieyeHUs] MECTHOM IIPOYHOCTH MO IUIOHIAJKaM, YKa3aHHBIM BO
BTOPOM U TpeTheM ad3auax 9.2 0, B, ABJISIOTCA YCJI0BUA

. >R

¥, rom il

(22)

G!-tg([);- 7, +C;‘ I (Gl sin” BJ —0; cos” BJ )tg(PJ i +Cj i
0 =———= —— = ‘ ‘ —>1, (23)

: T, (6, —0,)sinf, cosf3

rjae © ; — OTHOIIEHUE IIPE/AC/IbHBIX KAaCaTEIbHbIX Hanps»KEHUW Ha pacUYETHOM ILUIOIUAAKE K

SKCINIYATALIMOHHBIM,

i» T, — COOTBETCTBEHHO HOPMAJIPHOE Y KacaTeJIbHOC HAIIPSHKEHMsI Ha pacueTHOH

O

MJIOLAJKE, TPUYPOUCHHOMN K [IJJOCKOCTH TPEIUHBI (KOHTAKTa), OT HOPMATUBHBIX
Harpy30K B paCu€THOM COYETAHUHU;

G,, 0; — COOTBCTCTBECHHO MaKCHUMAJIbBHOC H MUHUMAJIbHOC IVIdBHBIC HAITPAXKCHHA OT TCX KC

Harpy3o0K;
3 , ~ OCTPBIN YIOJ1 MEX/Y pacUETHOU IJIOINAAKON, IPUYPOUEHHOU K TPEIUHE (KOHTAKTY ),

H HallpaBJICHUCM I'JIABHOT'O HAIIPSDKCHUST O |

tgQ; 11, — pACYETHBIE XapaKTEPUCTUKU JUIS PACYETHBIX IUIOMIALOK, IPUYPOUEHHBIX K
cjn TpeluHaM (KOHTaKTy);
R, 1 — pacyeTHOE 3HAYCHHUE Npeeiia IPOYHOCTU MaCcCUBA CKAIBHOIO I'PYHTA Ha OJIHOOCHOE
pacTsKEHHUE, ONpPEIEIAEMOE B COOTBETCTBUU € TPEOOBAHUIMU J.33.
9.4 KputepusiMu 00€CIE€UYeHHUSI MECTHOH MPOYHOCTH IO IUIOLIAJKAaM, YKa3aHHbIM B
rnocjieaHeM abzaue 9.2 B, ABIAKOTCA YCJIOBUS

0'3 > Rr.m,ll; (24)

2

euz = ((5l 7_03 ) \/(Gltg(Pm,H + Cm.!f XGStg(‘Pm.H * Cm.h’ ) > 1 ’ (25)

L€ L8P 11, Cm.1l — PACUETHBIE XAPAKTEPUCTUKH JJ1s1 PACUETHBIX IIOIAA0K, HE [IPUYPOUEHHDBIX
K TpEUIMHAM ¥ KOHTAKTY «COOPYKCHUE—OCHOBAHUC »,

9.5 YcnoBusa (22) u (24) npu ollEHKAX BO3MOXKHOCTH PA3YIUIOTHCHHS MacCuMBa CNEAYeT

MPOBEPATH BO BCEX YKa3zaHHBIX B 9.1 cayyasx, a ycioBus (23) v (25) npu OIlIEHKax
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BO3MOXHOCTH IUIACTHYECKUX AedopMalMii — B ITHUX K€ cllydasxX, HO TOJBKO npu o, <0.

Ycnosus (23) v (25) cneayet npoBepsATh JIMIIb I8 y4eTa HApYIIEHUN MPOYHOCTU OCHOBAHMUS
[pH pacyeTax ero HanpsHKeHHO-IeGOPMHUPOBAHHOIO COCTOSHUS M IpH  pa3paboTke
MEPOIPUSATUH I10 MOBBIMIEHUIO IIPOYHOCTH M YCTOMYHUBOCTH COOPYKEHMUS.

[lpn oueHKE HAAECKHOCTH MPOTUBOGUIBTPALIMOHHLIX YCTPOMCTB INPOBEPKA BBITIOJIHEHUS

ycl0BHs GopMyJisl (22) (ecnu 0, <0) NpH OLEHKE pa3yIUIOTHEHUS OCHOBAHUS IS TIJIOMIAJIOK,

COBITAZIAIOUIUX C IUIOCKOCTBIO 3aBEC, HE MPOU3BOJIUTCA.

[Ipy HEBBLINTOJIHEHUHN IIPHUBEICHHBIX BBILIC KPHUTEPHUEB MECTHOU IPOYHOCTH HEoOXO0JIMMO
ONpPENESIUThL OUYEPTAHUSA 30H PA3YIUIOTHEHUS U IUIACTHUYECKUX Je(hOopMaliuil,

30Ha pa3yIJIOTHEHUS HE JOO/DKHA NEpeceKaTh LEMEHTALMOHHYIO 3aBecy M apeHax. B
IIPOTUBHOM CJlydae AOJIKHBI ObITh BBIITOIHEHB! QUIBTPAHOHHBIE PACYETHl B COOTBETCTBUH C
yKa3aHUaMU pa3nela & B HEJIMHEMHOW IMOCTAHOBKE € YYE€TOM  HU3MEHEHHOIO
(GUIBTPALIMOHHOTO PEXUMA.

30Ha IUIACTUYECCKMX JAehopMalluii HE JJO/DKHA OXBaTwkiBaTh ©OoJiee 1/3 1OJOMIBHI
COOPYXXE€HHUS WM ITOTEHUMAIBHO OITACHOM pacyeTHOM ITOBEPXHOCTH CABUIA.

9.6 llpu omnpeneiicHUH HANPSKECHUHA O© ;»T,,0,,0, B dopmynax (22) — (25) cnenyer

[IPUMEHSTH BBHIYUCIIUATENBHBIE ¥ IKCIIEPUMEHTAIbHBIE METOIbI MEXaHUKHU CIJIOILIHOU CpeAbl U
r€eOMEXaHUKH.

JlonyckaeTcss paccMarpuBaTbh OCHOBAHUE COBMECTHO C COOPYXKECHMUEM KaK CHUCTEMY
JIAHEAHO-ACPOPMUPYEMBIX TEJl, HAa KOHTAKTE MEXKIY KOTOPBIMHM BBIMIOJHAKOTCA YCJIOBUS
paBHOBECHUSA U paBECHCTBA NEPEMEILEHUN.

[Ipu 0o0OOCHOBAaHMM IOMYCKAETCHd CXEMaTHU3aLUsl CHUCTEMBI «COOPYKEHUE—OCHOBAHUE,
II03BOJIAIOLIAs pellaTth IUIOCKYIO 33/1a4y TEOPHU YIPYFOCTH IIPUMEHHUTENILHO K OJHOMY WJIN
HECKOJIBKAM IJIOCKUM CeuYeHMsIM. IIpu 3TOM IMOBEPXHOCTH OCHOBAHUSI MOXET OBITh NPUHATA
[JIOCKOM, a T€JO OCHOBAHUA — KaK OJHOPOJAHBIM, TAK U COCTOSIIUM U3 HEKOTOPOI'O HUCJIA
OAHOPOAHBIX 001acTei THOO UMEIOLIUM HEIIPEPHIBHO U3MEHAIOIIMECH XapakTepucTuku. [lpu
HEOOXOJIUMOCTH CJICAYET YUYMTBIBATH €CTECTBEHHBIA pesibed) IOBEPXHOCTA OCHOBAHUA,
MPOCTPAHCTBEHHBIH XapakTep pabdOThl CUCTEMBI «COOPYKEHUE—OCHOBAHUE», @ TaAKXKe
NE€TATU3UPOBATH PaACIIpPeleICHUEC MEXAHUUECKUX XapaKTEPUCTUK OCHOBAHMUSL.

PexoMeHayeTCs B HaUICKaUIMX CiIydasxX NPU ONpeJeNICHUU HANPSHKEHHOIO COCTOSHUS
OCHOBAHMS YYUTHIBATH BO3MOXXHYIO aHU30TPOIUIO €I0 CBOUCTB.

Ecaiu npd onpelcneHuy HANPSHKEHUMA B HEKOTOPBIX O0JIACTAX OCHOBAHUS OIHO WY

HECKOJBKO M3 YCJIOBUM, ONPEACJICHHBIX 110 ¢opMynaM (22) — (25), HE BBINIOJIHAECTCA, TO
CIIeAYET IIPOU3BOAUTH YTOYHEHUE PEIICHUS 3aJaqyd. [aKkoe YTOUHEHME CIEAYET BBIITOJIHATSH C
MCIIOJIb30BAHMEM HEJMHECHHON 3aBHCHUMOCTH MEXIY HANpPsDKCHUSIMU W Ac(POpMallUiAMU UITH
IyTEM H3MECHCHHS FC€OMETPHH CEUYCHMS 3a CYET HUCKIIIOUEHUA W3 PACCMOTPEHUS YKa3aHHBIX
olJiacred.

10 Onpenenenne HanpsAKeHH

10.1 HanpshxkeHuss B  OCHOBAHMM  COOPYXKEHHUS HEOOXOAUMO  OHNpeAeNsiTh s
MCIOJB30BAHHA HX B pacyerax MNPOYHOCTH KOHCTPYKHUU U COOPYKEHHUHW, YCTOMUUBOCTH
COOPY)KEHHMH, a TaK)Xe B pacyeTaX OCaAOK, HECVYILEH CIOCOOHOCTU U MECTHOM IMPOYHOCTH
OCHOBAHUM.

[Ipy IpOEKTUPOBAHUU COOPYKEHUIM HAa CKAIBHBIX OCHOBAHUAX OIpEE/ICHUE KOHTAKTHBIX
Hanps>KeHUH Heo0XO0IUMO AN ODOOCHOBaHHMS NPOEKTHPOBAHUS NPOTUBOPUILTPALUOHHDBIX
MEPONIPUSTUHA U OLICHKH (DUIIbTPAIIMOHHONW HAJACKHOCTH IOA3ZEMHOIO KOHTYpa COOPYKEHHUH.
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Pacnonoxenue UEMEHTAUMOHHOW 3aBE€Chl MOJ TUIOTUHOW B OOJIACTH, rA€ HUMEKT MECTO
pacTAruBarOlue HaIpsHKEHUs, PE3KO CHUWXKAET 3(P@PEKTUBHOCTL 3aBechl, 4YTO TpedOyeT
pa3pabOTKH CHELUANBHBIX KOHCTPYKTHUBHBIX PEIICHUM A1 oOecnevyeHuss HaAeKHOCTH
[10/13¢MHOI'0O KOHTYpa COOPYXEHHUSI.

10.2 KoHrtakTHble HanpsokeHus s coopyxenud I u Il knaccoB pomyckaercs, a juls
coopykenun 1l u IV kinaccoB pexoMenayercs onpeaeasath YIIpOoIEeHHEIMH METO1aMH.

10.3 B pacuerax NOpPOYHOCTH COOPYXXEHUH IIPU HUCIIOJB30BAHMHU SIIOP KOHTAKTHBIX
HATNpsOKEHUH, NOJNYYEHHBIX M3 pelIeHHUs 3a/ad TEOPUM YIPYTOCTH, CIEAYET pacCMaTpHUBaTh
JOTIOJHUTENILHO W BTOPYIO J0I0PY KOHTAKTHBLIX HAIPSKECHUM, BBIYMCICHHYIO OJIHUM M3
PEKOMEHIYEMBIX VYIPOIIEHHBIX METONOB. LCIM NONYy4YEHHBIE NPU 3TOM HU3THOAIOLIME
MOMEHTBI UMEIOT pPa3Hble 3HAKHU, TO IPH pacyeTax MPOYHOCTH PEKOMEHYETCS HCIOJb30BaTh
00a 3HaueHUs, YMEHbIICHHBIE Ha 10 % pa3HOCTH 3THUX BEIWYMH, a €CIW OIMHAKOBEIE — TO
JIMUb OOJIBIIMK U3THOAIOLIMN MOMEHT, TAKXKE YMEHBIIICHHBIN HA YKA3aHHYIO BEJIMYUHY.

10.4 Tlpu onpeneNecHUH KOHTAKTHBIX HANPSXKEHUH CIeAyeT YYUTHIBATh IMOKa3aTenlb

MOKOCTU COOPYKEHHUS !, , OTIPEeIIsIeMbIH:

a) IPU pacyeTe COOPYXKEHUS 110 CXEME MIOCKOU JedopMaImu:
B HAIIPaBJICHUH JJIUHBI COOPY>KEHUA

hi’b
bp = 3 ; (26)
B HanipaBJICHUU NIAPHUHBI COOPYKECHU
hb' o
= - ; (27)

X

O0) npu pacdere COOPYXEHUS [0 CXE€ME MPOCTPAHCTBEHHOM 3aJayd B KaudeCTBE I
MPUHUMAETCH OOJIBUIMKA M3 ABYX MOKasareje rmOKOCTU BBIYMCICHHBIX 0 GopMyiam (25) u
(26).

B ¢popmynax (25), (26)

n - mE(1-v,) 28)
32E(1-v)
rjae v, vy — Ko3@huuueHTs [lyaccoHa cCOOTBETCTBEHHO I'PYHTAa OCHOBAaHUSI M Marepualia
COOPYXKEHUS;
E, E\ — cOOTBETCTBEHHO MOAYJHX Ae(OpManuu rpyHTa OCHOBAHHUS U YIPYTOCTH MaTepuaia
COOPYXKECHHUS;

b, [ - COOTBETCTBEHHO IIIUPHUHA ¥ JJIMHA [TOJOLIBBI COOPYKEHHUS;
[, I,— MOMEHTBl HHEPLHH PACYECTHEIX 3JIEMEHTOB COOPYKEHHUS;
0 — HIMPHUHA PacuYETHOTO 3JIEMEHTA M0 JUTMHE MOLOIIBBI COOPYXEHUS, IpUHUMaeMas
paBHOH 1;
h — CpeHsis TOJIIIMHA COOPYKEHUSI.
B cny4asx korjpa mokasaTenb TUOKOCTH!; <], KOHTAKTHBIC HAIPSIKECHUS CleLyeT

ONpEAENATh KakK IJ1s a0COJIFOTHO XXECTKHX cOOpYKeHHUH. [1pu 7 ,>1 KOHTaKTHBIC HANPKCHUS

ONPEACTSIIOTCS C YYETOM 'MOKOCTH COOPYKEHHUIA.
10.5 Jlns coopyXeHHWH ¢ IOKa3aTeneM TIMOKOCTH f,<l Ha OJHOPOAHBIX OCHOBAHUSX

KOHTAKTHBIC HAIIPSKCHUA OIIPCACTIAIOT MCTOAOM BHCUCHTPCHHOI'O CXKATHA, a4 AJIA IICCHAHBIX
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OCHOBAHHM CO CTENEHBIO IUIOTHOCTU IpyHTa [z £ 0,5 — METOAOM JKCIIEPUMEHTAIBHBIX 3IIIOD
10 MPUIOKEHUTIO .

Ilpy Hanmvyuy Ha YacTH IMOJOLIBLI COOPYXKEHMUS PpACTATHBAKOLIMX HOPMAaJIbHbBIX
KOHTAKTHBIX HAIPSKEHUH 3TOT YUYACTOK JOMKEH ObITh MCKITFOUEH U3 PACUYETHON KOHTAKTHOM
[MOBEPXHOCTH, a [JJIA OCTABUICUCd Y4aCTA KOHTAKTHBIE HAlPSKEHUST HJOKHBI OBIThH
MEPECYUTAHEI.

10.6 llpu onpenesieHHMM KOHTAKTHBIX HAIPSXKEHUM C YYETOM THMOKOCTH COOPYXEHHI
JOTYCKaeTCs MPUMEHSTH METO KO3PPULIMEeHTa MocTeNr. | BHOKOCTh 3JIEMEHTOB KOHCTPYKLIMH
ClielyeT ONpeaeisTh C YYETOM BO3MOXHOCTY O0pa3OBAHUS TPELIUH.

10.7 Ilpu ucnons3oBaHUU METOAOB KOA(PPUIIMEHTA IOCTEM U BHELEHTPEHHOIO CXKATHs
KacaTeJIbHble KOHTAKTHBIE HAlPsDKEHUs JIONYCKAeTcs NPUHUMATE paclpeaeleHHbIMHU
PaBHOMEPHO, a ITPHU MCIIOJB30BAHUN METOAA IKCIIEPUMEHTAIIBHBIX 30D — NMPONOPLUUOHAIBHO
HOPMAJIbHBIM KOHTAKTHBIM HAPSDKECHUSIM.

KacarenpHple HanpspkeHusi, OOYCJIOBJIEHHBIC JCHCTBUEM BEPTUKAIBHBIX CUJl, TIpH
pacyeTax IPOYHOCTH COOPYKEHHM, KaK IPaBWIO, HE YUYUTHIBAOTCI. IlpH monyyeHUH Ha
VYaCTKE TOJOIIBEI COOPYKCHMS KAacaTEJIbHBIX HAIPSOIKEHUU, NPEBBINIAIOIINUX NpPEAC/IbHbIE,
OHHU JIOJDKHBI OBITH IIPHUHATHI PAaBHBIMHU IIPECIBHBIM, @ HA OCTAJIbHBIX YYaCTKax OHHU JOJIXKHbI
ObITb COOTBETCTBEHHO OTKOPPEKTHPOBAHBI HA OCHOBE pacuyeTOB.

10.8 IIpu HEOTHOPOAHBIX OCHOBAHUAX C BEPTHUKAIBHBEIMHU M KPYTOIAJAOIIUMHU CIIOSIMU B
pacyeTax KOHTAKTHBIX HaNpsDKEHHM JONYCKAETCs MCIOJAb30BaTh NPUOIMIKEHHBIE METObI, B
KOTOPbIX KOHTAKTHBIC HANPSHKCHHUS CJeAyeT NPUHHUMATH HNPOINOPUMOHAILHBIMU MOAYIISAM
nedopMaliiy IpyHTa KaXJOro CJIos B 3aBUCUMOCTH OT UX pPasMepoOB M IKCUEHTPUCUTETA
NPUIOKEHUS HArpy3Ku. B mpegenax Kaxa0ro cios pacnpeaeyieHue KOHTaAaKTHBIX HalIpsKeHUH
[IPUHUMAETCSA JTUHEUHBIM.

10.9 llpn HaiM4yuu B OCHOBAHWU CJIOEB MNEPEMEHHOH TOJIIUMHBI WM NPU HAKIOHHOM
3ajleraHdy  CJI0€B B pacu€TaX KOHTAKTHBIX HANPSHKEHUM HCIOJB3YIOT MPUOSMIKEHHbIE
METO/Ibl, OCHOBAHHBIC HA IIPUBEJACHUM PACYCTHOM CXEMbl OCHOBAHHUSA CO CJIOAMU NNEPEMEHHOH
TOJIIIMHBI WMJIM TIPM HAKJIOHHOM 3ajlecraHMM CJIOEB K CXEME YCIOBHOTO OCHOBAHUS C
BEPTUKAILHO PACIOJIOKEHHBIMHU CIIOAMH.

Ilpy  rOpuU3OHTAILHOM  PAaCHOJIOKEHUHM  CJIOEB  I'pyHTAa  IOCTOAHHOW  TOJIIIHHBI
HEOJHOPOAHOCTh OCHOBAHMS MOXET HE YYUTHIBATHCS.

10.10 [Ipm omnpeaencHUM  HOPMAIbHBIX  KOHTAKTHBIX  HAIIPSHKEHMM  METOJaMHU
IKCIIEPUMEHTAIIBHBIX S0P B KO3PPUIMEHTA TOCTEJIM YUET HEOAHOPOJHOCTU OCHOBAHUSA
cjieAyeT NPOM3BOAUTL IYTEM CJI0XKECHMS OpAMHAT JMmop, onpeaeneHusix no 10.5 u 10.6
HAaCTOSIIEr0 pas3jesia B MPEANOJOXKEHHMH OJHOPOAHBIX OCHOBAHMW C OpAMHATaMU
JOIOJHUTEJIbHON  3mopbl. OpAudHaTBHl  JIOMOJHUTEIBHOM JIIOPEI  CIEAYET MNPUHUMATD
pPaBHBIMM PA3HOCTH OpPJMHAT JHOIOP, MOCTPOEHHBIX I ClIy4aeB HEOJAHOPOJHOro H
OAHOPOAHOTO OCHOBAHMM € UCIIOJIH30BAHMEM METOJA BHELICHTPEHHOI'O CXKATHH.

10.11 Ilpm onpegeneHun HaOpsHXKEHUNA HEOOXOOUMO YYUTBIBATE KOHCTPYKTHBHDIE
OCOOECHHOCTH COOPYKEHUS, MOCIEAOBATEILHOCTE €ro BO3BEAECHUs, BUA OCHOBaHHUSA, a MpHU
3ajJJeTaHMM B OCHOBAHWHM MEP3JIbIX TPYHTOB HJIM BO3MOXHOM €ro IPOMOpPaXXUBAHUK —
PAacCIoJIOKECHUE TalbIX W MEP3JIBIX 30H, a TAKKE I10CJIeA0BATEIbHOCTh 3aMOPaXHBAHHS H
OTTauBaHHUA.

IIpy pacyere HanpsHKEHHMM Ha KOHTAKTE IPYHTa € XKeJe300€TOHHBIMU pacljlaCTaHHBIMY
KOHCTPYKIIMSIMU T'HAPOTEXHUYECKUX COOPYKEHHUM (MiUTaMu BOA0OOEB U pUCOEPM ILTOTHH.
BO3BOAMMBIX Ha HECKAJIbHBIX OCHOBAHMSAX, IUIMTAMM JOKOB U T.II.) PEKOMEHIYyEeTCH
YUHUTHIBATH:
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[MOHMXKEHHUE KECTKOCTH KeEJIE€300€TOHHBIX KOHCTPYKLUHUH € yuyeToM oOpa3oBaHMs TpELIUH
OTPaHUUYEHHOT'O PACKPBITHUS, PErIaMEHTUPOBAHHOIO HOPMaMU NPOEKTUPOBAHUS OETOHHEBIX U
KEJIE300€ TOHHBIX KOHCTPYKIIAM M'MIPOTEXHUYECKHX COOPYKEHHIA;

B OETOHHBIX U XKE€JIE300€TOHHBIX KOHCTPYKIMSAX, BO3BOJUMBIX HA CKAJIbHBIX U HECKAIbHBIX
OCHOBAHMUSIX, MTOCJIEOBATEIBHOCTh YKIAAKKU O€TOHA OTACABHBIMU 0JI0OKAMU OE€TOHUPOBAHHS.

10.12 B nensx yMeHbIIEHHs YCHIUNA B KOHCTPYKLUAX WIH B 3JIEMEHTAX COOPYXKEHUS pU
[IPOCKTUPOBAHUH  CJIeAYeT paccMaTpuBaTh BO3MOXHOCTb  CO3JaHUS ONTUMAJIBHOIO
pacnpelieeHuss KOHTAaKTHBIX HalNpsDKEHUM, MpeaycMarpuBas ycTpOHCTBO BBICTYIIOB Ha
[IOJOLIBE COOPYXEHUH, VYIUIOTHEHUSA OTHAECJbHBIX 30H OCHOBAHUS M COOTBETCTBYIOUIYIO
[IOCJI€A0BATECIIEHOCTE BO3BEJACHMS U 3aTrPYKEHUSA COOPYKEHUA.

10.13 1lpu onpepeneHuy HanpspKeH!Un B OCHOBAHUAX CJIEAYeT NMPUMEHSTH YHCJIEHHBIE
METO/IbI MEXAHUKHU CIUIOIMIHOU Cpejibl U T€OMEXAHUKU C UCITOJB30BAHUEM BBIYHUCIUTEILHON
TEXHUKHU. [ IpH 93TOM 10JKHBI cOO0AaThCs TpeOoBanus 11.4.

KoOHTaKTHbIE HampsDKEHWs, KaK IPaBUJIO, CIHEAYET BBIYUCIATH 10 CIEHHUATbHBIM
[porpaMmam, pealu3yroluM aHAJIMTUYECKUE PELUCHUS 3aJa4d MM YUCJIEHHBIE METOJbI
pacyeTa (1Mo HanpsLKeHUsIM B OKPECTHOCTH KOHTAKTA).

10.14 1lpn HMCOORB30BAHUM YHUCIICHHBIX METOJOB HOMNMYCKAETCs CXEMaTU3alus CHCTEMBI
«COOPYKEHUE—OCHOBAHME», TI03BOJIAIONIAS pellaTh IUIOCKHE 33jJ]aud I[IPUMEHUTEIIBHO K
OJITHOMY MJIM HECKOJIbKMM IUIOCKMM CEYEHUAM. HEOZHOPOJHOCTL pacyeTHBRIX Ce4YeHUMH
CneAyeT YUYUTHLIBATL, IIPEACTaBjIsid WX COCTOALIIMMU W3 HEKOTOPOro 4uc/ja OAHOPOIHBIX
obnacred. Ilpu HeOOXOAUMOCTH NPOCTPAHCTBEHHBINM XapakTep padoTbhl CHCTEMBI CleayeT
VUUTHIBATH € IOMOIIBK 3KCICPUMEHTAIBHBIX WIH BBIYUCIUTEJILHBIX METOJO0B MEXAHHMKHU
CIJIOLITHOM CPeJbl.

PacyerHyro o0acTh c€YEHHS OCHOBAHMSI PCKOMEHAYETCS OrpaHHYMBaAThL 10 BEPTUKAJIM HA

riyOuHe cxxumaeMmoro ciost H_, onpenensiemon corsnacHo 11.6.2, a mo ropu3zoHTanu — Ha

paccTOSIHUU HE MEHee H , OT COOpYKEHMUS.

11 Pac4der ocHoBaHu# 1o gedpopmanuam

11.1 Pacuer ocHOBaHMM W IPYHTOBBIX COOPYXEHHM (IUIOTUH U Ap.) No aAcdopmauusim
HEOOXO0AMMO MNPOU3BOJAMTH C HENbK O0OCHOBAHUSA KOHCTPYKUHMHM CHUCTEMbI «COOPYKEHHE—
OCHOBAHHUE» UK €€ DJJIEMEHTOB, IME€peMEUICHUS KOTOPBIX (O0CaJKHh, TOpU3OHTAIbHbLIE
epeMelIeHUsl, KPE€Hbl W TMp.) HE [JOJDKHBI [PEBOCXOAUTH HOPMUPYEMBIE 3HAYECHMUS,
FapaHTUPYIOIME [0 ITOMY (PAKTOPY HOPMAJIbHBIE YCIOBHSL MX DJKCIUTyaTaluu W
00€ECIIEYUBAOIIME TEXHUYECKYIO HAAECKHOCTh W JOJIOBEYHOCTH. llpH >TOM MNpPOYHOCTH U
TPEUIMHOCTOMKOCTE KOHCTPYKIMH TOJKHBI OBITE MOATBEPKAECHBI pacye€TOM, YYUTHIBAKOIIUM
YCUJIUS, KOTOPbI€ BO3HUKAIOT IPU B3aUMOJENUCTBUHU COOPYKEHHUS C OCHOBAHHUEM.

PacueT 1o aeopmandsaMm HJOKEH MPOU3BOAUTHECS Ha OCHOBHBIC COYETAHUS HAarpysok, a
NpU COOTBETCTBYKIOIIEM OOOCHOBAHHM — M HA OCOOBIC COYETAHMS HArpy3oK, ¢ Y4YETOM
Xapakrtepa HWX JEeHCTBHUSA B IMPOLECCE CTPOHUTEILCTBA U JKCIUIYaTallUM COOPYKECHUS
(MOCAEAOBATEIILHOCTA U CKOPOCTH BO3BEICHUS COOpPYXKEHUs, TrpaduKa HAIQJHEHUS
BOJOXPaHUWIIUILA U T.J.).

11.2 PacueTsl OcHOBaHMU mO AcopMalUiIM IHIPOU3BOISIT 10 NPEJACIbHBIM COCTOSHUAM
nepBol mim BTOpoM rpymmn (4.5.1 u 4.5.2). OHA HO/DKHBI BKJIIOYaTh PAacYE€THBIA IPOTHO3
nedhopMalMii OCHOBAHMS M COOPYXEHHUS I[IPH COBMECTHOU HX paboTe U TPOBEPKY

BBITOJIHEHUS YyCIIOBMA (1), B KOTOPOM JOJKHO NpuHAMATECA Fy =8 U R, =S . 30ecs § —

COBMECTHast Jaedopmainusi OCHOBAHMS M COOPYXKEHUS  (OCaIKM, TI'OPU30HTAJIbHBIC
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[ICpeMEIUCHMs], KpeHbl H 1p.), S, — TMpedeibHOe 3HaueHUe COBMECTHOH aedopMalini

U

OCHOBAHUS U COOPYXKEHUSA, ycTaHaBaMBaembie 1mo 11.5 - 11.11.
Koapduumenter 7y, U 7Y, [NOPUHUMAIOTCS B COOTBETCTBMM C yKazaHusiMu 4.5;

KO3()(UUUEHT Y. BO BCEX CJIyUasx NPUHUMAETCSI PaBHBIM €IMHMUIIE.

[Ipornoszneie 3HaueHus gedopManuid S peKOMEHAYETC UCIIOJIb30BaTh TAKXKE sl aHAlIN3a
MOBEACHHUS CHCTEM «COOPYKEHHE—OCHOBaHHE» IIPH OLEHKAX HMX HANEXKHOCTH B IMEPHO/
IKCILTYATaL M.

11.3 IlpenenbHble 3HaYEHUS COBMECTHOM Ae(OpMaLIIM OCHOBAHUS U COOPYXKeHUsl R, =§,

YCTAHABJUBAOT TEXHUYECKUMH  YCJIOBUSIMU  IPOCKTUPOBAHUSI  KOHKPETHBIX  TMIIOB
THAPOTEXHUYECCKUX COOPYKEHUN UCXOMS U3 HEOOXOAUMOCTHU COOJIIOACHUA:

TEXHOJIOTHUYECKUX TpeOOBaHUM K AedopManusaM COOPYKEHHS, BKIIHOYAs TpeOOBaHUS K
HOPMAJIBHOM 3KCIITyaTaluMyu 000pya0BaHHA,

TpeOOBaHUM K MPOYHOCTH, YCTOMUYUBOCTU M TPEUIUHOCTOHUKOCTH KOHCTPYKUMH, BKJIHOYas
OOLIYIO YCTOMUYUBOCTE COOPYKEHHUSL.

[Ipn Haznauenuu R, =S, HEOOXOAUMO YUYMUTBHIBATHL JOMNYCKAEMYK) pPa3HOCTb OCAJAOK

MEXY CECKUMAMU M YAaCTIMH COOPYXEHHUH, HE MPUBOAAIUYI0 K HAPYUIEHHUIO HOPMAasbHOM
paboOThl MEXCEKIMOHHBIX IIBOB, BO3MOXXHOCTBb IepejiBa BOJABI uepe3 IpeOEHBb TIIOTHHHBI,
HapyuwieHUS HOPMAJIbHOM 3KCIUTyaTallul CBSI3aHHBIX ¢ COOPYKEHHEM KOMMYHUKALIMA U T.II.

11.4 3HaueHHs COBMECTHOM paedopmauuu F, =95 ciaenyer onpeaensitb, HUCHOAb3YSA

PACUYETHBIE METOJbl MEXAHUKHU CIUIOIIHON Cpelbl, UCXOAsl U3 YCIOBUM COBMECTHOU padOTh
COOpYXeHHsA M OCHOBaHu#A. [IpyM 7TOM JOJDKHBI OBITE B JOCTATOYHOM CTENEHU YYTCHBI
peajibHbI€ OCOOCHHOCTU padOThl CUCTEMBI «COOPYNKEHME—OCHOBAHUE». MPOCTPAHCTBEHHbBIN
Xapaxkrep Ae@OpMUPOBAHUS, HEIMHEUHAA CBA3b MEXKIY HANPSKEHUSIMH U ACPOpPMALUAMH,
[OCJICAOBATENBHOCTE BO3BEACHUS COOPYXEHUS U NPUIOKEHUS HAIpy30K, [IPOLECCHI
KOHCOJIMJAALUHN U ITOJI3YYECTH.

Ilpy atom omnpeneneHue aedopMauuii COOPYKEHUS U OCHOBAHHUSA B 3aBUCHUMOCTH OT MX
KJlacca M dTana [poeKTUPOBAHUA CIIEAYET NPOU3BOAUTE KaK YIPOLIEHHBIMU (MHKEHEPHBIMU)
METOJAMH pacyeTra, perjaMcHTUpoBaHHbBIMA B 11.0-11.14, Tak “ BBIYUCIUTEBHBIMH
METOJlaMH, 0a3upyromUMHUCAd Ha 0ojiee AE€TANBHOU CXEMAaTU3alUu CUCTEMbI «COOPYKEHUE-
OCHOBAHHE» U HAa HMCHOJB30BAHUM 00JICE COBEPIIEHHBIX MATEMATUYECKUX MOJAECIEN I'PYHTA
(HETUMHEHHBIX, VIPYrOomJacCTUYECKUX, B TOM UYHMCJIE YYUTBIBAIOIIMX MHOIo(pa3sHoCTb,
PEOJIOrHUECKME CBOUCTBA IPYHTOB U T.1.).

3Ha4YeHHUsT ACPopMalUUil COOPYXEHHUH U UX OCHOBAHUU B IEPUOA 3IKCIUTyaTallUHU CIEAYET
ONpeNeIsaTh ¢ YYE€TOM pPa3BUTHS MOPOLECCOB KOHCOJIMIAAIMKW W TMOJ3Y4YECTH TI'PYHTOB, & B
KPUOJIUTO30HE — TaKXEe IPOLECCOB MPOMEP3aHUsi M OTrauBaHus TpyHTOB. llpu sTOM
HaIJIEXXUT MCIOJB30BaTh YKA3aHHBIEC BEILIE BHIYMCIUTEIBHBIE MeTOABI. Ha npeqBapuTenbHbBIX
CTaAuAX MpoeKkTupoBaHuss u 1aad coopyxeHunn III wu IV knaccoB omnpeneneHue
HEeCTAOMNM3UPOBAHHBIX 3HAUCHUM Je(hOopMallAU AOMYCKACTCA NPOU3BOAUTH YIPOIIEHHBIMH
(MH)XEHEPHBIMU) METOAAMU, HalpyuMep Ha OCHOBE peUIeHUW OJHOMEPHBIX 3ajau
KOHCOJIMJALMH W TOJ3YUECTH.

B Tex ciayyasgx Kkorga Aas OlpelcieHus acopMmandii 00g3aTe/IbHBIM  ABISACTCH
MCIOJB30BAHME HECKOJIBKMX yKa3zaHHbIX MeToaoB (11.6.1 u 11.7.1), ycnosue (1) aosmkHO
BBINOJIHATHCS IS BCEX 3TUX CIIY4YaEB.

11.5 PacueTHas cxeMa CHUCTEMBI «COOPYXECHHUE—OCHOBAHUE» JO/DKHA pa3pabaTbhlBaThCS C
yyeTOM (aKTOPOB, ONPEAEIISIONMX HANPSIKEHHOE COCTOSIHHE U AeopMalidh OCHOBAHHUA U
COOPYXKEHUSA (KOHCTPYKTHUBHBIX OCOOEHHOCTEN COOPYXEHHUs, TEXHOJIOTHU €ro BO3BEACHMH,
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XapaKTepa CJIOXKEHUS ¥ CBOHUCTB [PYHTOB OCHOBAHUS, BO3MOMXHOCTH HUX HM3MEHEHUS B
[poLecce CTPOUTENBCTBA U DKCIUIyaTallMU COOPYKEHUS, XapaKTepa BHEUIHUX BO3ACHCTBUN H
T.I.).

PacyeTHble MOJENH CUCTEMBI «COOPYKEHUE—OCHOBAHUE» NOJIKHBI YYHTHIBATH BU3YAJILHOE
HapyLI€eHME KOHTAKTa MEX1y HUMH.

PacueTbl aegopMaluuil CUCTEMBI «COOPYXKEHHE—OCHOBAHHE» B HEOOXOJMMBIX Clly4asx
cjeayeT NPOU3BOAUTHL IS YCJIOBUM NPOCTPAHCTBEHHOW 3ajauu. s coopyxeHUM, JIMHA
KOTOPBIX IMpEBBIIACT HIUPUHY Oosiee 4yeM B TPH pasa, pacueThbl JAONYCKAETCsS NMPOU3BOIUTH
VIS YCJIOBHM IUIOCKOH JedopMauuu. B ciydae xorjga 1MpUHA COOPYIKEHHUS IMPEBLILIAET

TOJNWMHY CKHUMAEMOX TOMIU [, ONpeAeseHHY 10 YyKa3zaHusM 11.6.2 HacTosuero

pa3jaena, B aBa U 0oJiee pasa, JOMNYCKAETCA pPacyeT OCAJ0K IIPOM3BOJAMTH IS YCIOBUS
OJJHOMEPHOM (KOMIIPECCAOHHOM ) 3aJa4H.

11.6 Onpeneniedne 0caoK COOPYKEHUH

11.6.1 OnpeneneHre CyMMapHbIX OCAJO0K § B 3aBHCHMOCTH OT KJlacca M 3Tana
[IPOEKTUPOBAHUS COOPYXXEHUM, paCNOJIOKEHHBIX Ha HECKAILHBIX OCHOBAHUSAX, CJEAYET
MPOU3BOIUTL METOAOM IIOCIOMHOTO CYMMHPOBAHUS U BBIYHUCIAWUTECIBHBIMU METOJAMHU B
COOTBETCTBHHU C 11.4.

Ha npeBapuTenIbHBIX cTaAusAX MpoeKkTUpoBaBusa (s coopyxeHuit IIl u IV kmaccos — Ha
BCEX CTAAHAX [POCKTUPOBAHMS) IS ONpPEACNICHAA 3HAUYCHUU § JOTYCKAETCS OrPaHUYUThCH
METO0M [MOCIOMHOTO CYMMHUPOBAaHUMA B Npeaesiax cxumMaeMoro cios H. o ¢popmyie

n —
. (G:,ﬁ,r
§ = ;Bs E

G:,y’.i )hf - G.:,}f",fhr
+ ) B, ,
Ib"—‘l E:,J

(29)

P

rae G, ,, — AOHOJHHUTEBHOEC BEPTUKAIbHOE HATPSDKCHUE B CEPEAMHE (-I'0 CJIOS Ha [1yOUHE Z;
OCHOBAHUS OT HArpy30K U NPHUTPY30K (COCEIHHE COOPYKEHHUS, OOPATHBIE 3ACHITNIKH
M Ip.) IO BEPTUKAIH, NPOXOAAIICH dYepe3 LEHTP IOLOLUBbI COOPYKEHMUS,
OTIPEACIISIEMOE B COOTBETCTBUM C MPHUIIOKEHUEM K;
G_,. — HalpsHKCHUE B CEPEIMHE [-T0 CJOs Ha rIyOMHE Z OT OBITOBOrO [aBJI€HUsI HA

SY
OTMETKE MOJOLIBEI COOPYKEHUH,
Y — VIeJbHBIN BEC IPYHTA, PACHIONONKEHHOTO BhIIIE MOLOUIBEL COOPYKEHHUS;
h;— TOJILIMHA [-TO CI0s 'PYHTA, IpuHUMaeMas He Oosiee 0,2b (3aech b — luMpurHa
IOOIIBBI COOPYXKECHUSA);
E, i — Monynp neopMalyu I-ro CJIOsi IPyHTa, ONPEAEIIeMBblil 10 MEPBUYHON BETBH
KOMITPECCUOHHOMN KPHUBOH B COOTBETCTBHH C MPUIJIOKEHUEM B
E,;— Moaynb nedopMaLivy i-TO CJIOA IPYHTA, OIPeAeIEMbIA aHAIIOTUYHO 10 BTOPUYHOM
BETBYU KOMITPECCUOHHON KPUBOMU;
n — 4HCJIO CJIOEB, HA KOTOPOe pa3dbuTa coxrMaeMas ToJIa OCHOBaHus H.;
pi— korpPULHEHT, ONpeACTIIEMbIN 110 TPUIOKEHHIO B.

[lpy cpenHeM JaBleHWHM IOA TOJOIUBOM COOpYyXeHUsi P, O0O0Jibllle pPacyE€THOro
COTIPOTHUBIICHUSA TPYHTA OCHOBaHUA R, ompeneleHHOro mo {5], ocaaky cieayer onpeneisthb
YHCJIEHHBIMUM METOJAaMH, YYUTHIBAIOIIMMH YIPYrOILUIACTUYECKUN XapakTep AeOpMUPOBAHMUS
TPYHTOB, IMPOCTPAHCTBCHHOE HAIPSIKECHHOE COCTOSHHE, MOCAEI0BATEIbHOCTh BO3BEACHUA
coopyxxeHusa. Jliug TNpHONHUXKEHHBIX pacyeTOB OCAAKY HIONYCKaeTcs Onpeacsisitb B
COOTBETCTBHHM ¢ YKA3aHUAMU NPUIOXKEHNS J1.
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11.6.2 PacyetHas riny0OUHa C)KMUMAEMOro CJI0OS OCHOBAHUS H - MPUHUMACTCS U3 YCIOBUS

Gz’,p ~ O’Scr,g ’ (30)

i€ O;, — BEPTUKAJIbHBLIE HAIPSKEHUsT OT BHEIIHEHW HArpy3KM Ha HIKHEH TrpaHUIle

COKUMaeMOH TOJIIIY I'PYHTA (CYMMapHEBIC HAIIPAXKEHUS OT COOPYKEHHUs, COCEAHUX
3JaHUN U COOPYXKEHHI, OT OOKOBBIX IPUTPY30K U T.J., BOSHUKAIOWHE NOCIE HavyalIa

BO3BEICHHS COOPYKEHUN);

G, — MAKCUMAJIbHBIE BEPTUKAIBHBIC HAPSDKEHUS B IPYHTE IO CTPOUTEILCTBA COOPYKEHUS.
[Ipn pacnonoxeHuy yKazaHHOM HW)KHEW IpaHULBI ClI0s B IpyHTe ¢ £ <5 MIla uam npu
3aJIETAHMM TAKOro TPYHTA HEMNOCPEACTBEHHO HM)KE STOM TI'paHUIBI OH BKIIOYAETCS B
COKHUMaeMyr Tonmy. HMXHIOI TpaHMIly CXHMAEMOIO CJl0S B 3TOM TIPYHTE CjeayeT

ONpeaenaTh Hcxoas u3 yciosusa o, , = 0,20, .

l1pu 3aneranun rpyHTOB ¢ Moayiiem aeopmanuu E >200 Mlla B npenenax H_ riyOuHa

COKMMAEMOM TOJIIIM OIPAaHUYNBACTCS KPOBJIEM 3TOTr0O TPYHTA.

3HAYECHUS HANPSDKECHUN [JO/DKHBI ONPENENATBHCS € Yy4eTOM (HUIBTPALUOHHBIX CHUJI U
B3BEUIWBAIOLIETO JIEUCTBUS BOJABI HUXKE YPOBHS MPYHTOBEIX BOJ.

11.6.3 Hecrabunu3npoBaHHas ocajka s; K MOMEHTY BPEMEHH [ ONpeAeNIACTCS IO (POopMYyJIe

s\U 0, +U.,J.
5, = ( 1 ~1,erp 2 (rp) (31)
61~{'rp

+9,,,
rne U;, Uy — COOTBETCTBEHHO CTEIEHb IEPBUYHOM U BTOPUUYHOM KOHCOJIUJIALNU IPYHTA;

Ocrpr Ol.crp— MAPAMETPHI 110JI3y9eCTH TPYHTA, KOTOPBIE, KaK MNPABHJIO, JOJDKHBI
ONPEACHATHCA MO Pe3yabTaTaM KOMIIPECCUOHHBIX UCTIBITAHUNA TPYyHTA 10
JPEHUPOBAHHOU CXEME;

s — KOHe4Has 0cajKa, onpeaessieMas B COOTBETCTBHU ¢ 11.6.1.

CTeneHb MOEPBUYHOM KOHcoMuaauuu U| ompenensieTcs 110 peuieHusM OIHOMEPHOI,
JIOCKON WJIA HPOCTPAHCTBEHHOM 3anay KoHconupauuu. [Inga coopyxenun Il u IV knaccos
U; nonyckaeTcs onpeaessiTh COrjIaCHO NpujiokeHno M. B ciiydadax Korzia IopoBo€ J1aBjieHUE
MOXHO H€ YUYHUTBIBaTh, clieaAyeT npuHuMares U;=I. HeoOXoauMOCTh yd4eTa IOpOBOIO
JaBJICHUA ONpeaesIeTCs corjacHo 7.135.

11.6.4 CrernieHp BTOPUYHOU KOHcouAauuu U, onpelensercs 10 pellieHUusIM OJHOMEPHOM,
MJOCKOH MM NOpOCTPAHCTBEHHOH 33Ja4 € Y4YE€TOM CBOMCTB NOJ3YYECTH [IpyHTaA. i
coopyxkeHuii Il u IV knaccos gonyckaercs onpenesats Us 1o popmyne

U,=1-e %" (32)

11.7 PacueT KpeHa COOPYXEHUI HAa HECKAJIbHBIX OCHOBAHUAX

11.7.1 OnpenencHue CcyMMapHBIX KpPEHOB !¢ B 3aBUCHMOCTH OT KJjacca M 9Jrana
IPOCKTHPOBAHUSA COOPYXEHHH, PACITOJIOKEHHBIX HA HECKaJIbHBIX OCHOBAHUSAX, HOJDKHO
MPOU3BOAUTECHS KaK YIpPOIEeHHBIMU MeTozamu pacyera (cm. 11.10 u 11.11), Tak wu
BLIUMCIIMTEIBHBIMM METOJaMU. Ha mnpeaBaputelbHBIX CTAAAAX MOPOEKTUPOBAHUA (IJ14
coopyxeHuit III m IV KmaccoB — Ha BCeX cTagMaX IPOCKTUPOBAHUA) I OIPEAETICHUSA
3HAYECHUN [ (IIpU OOCTATOYHO OJAHOPOJHBIX MU TOPU3OHTAIBHO-CJIOUCTHIX OC<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>