MWHWUCTEPCTBO PETMOHANLHOIO PA3BUTUA
POCCUNCKOWN ®ELEPALNN

cCBO4 MPABWAN CIn 23.13330.2011

OCHOBAHUA TMAPOTEXHUUYECKUNX
COOPYXEHWNI

AKTyanM3npoBaHHas pegakuus

CHull 2.02.02-85

V3gaHue opuymanbHoe

Mocksa 2011


https://meganorm.ru/Index2/1/4293809/4293809646.htm

Cr 23.13330.2011
MNMpeaucnoBue

Lienv » npuHuymunbl cTanaapTusaumm B Poceninckon degepauun ycTaHoBneHbl degepantHbiM 3aKOHOM
oT 27 pexabps 2002 r. N2 184-03 «O TexHU4eckoM perynmposaHum», a Npasuna paspaboTkn — NoCTaHoB-
nexvem MpasutenbcTea Poccuitckon Geaepaunn o7 19 Hosbps 2008 r. Ne 858 «O nopsigke pa3paboTkm n
yTBEPXKAEHUA CBOAOB Npasun».

CBegenun o csofie npasun
1 UCNONHUTENDL — OAO «BHUUI um. B.E.BeageHeesa»
2 BHECEH TexHuyeckum koMUTETOM NO cTaHAapTu3auvm TK 465 «CTpouTtenscTso»

3 NOArOTOBIEH k yTeepxaeHwo [lenapTaMeHTOM apXUTeKTypbl, CTPOUTENbCTBA 1 rpafocTpouTeNb-
HOW NONUTUKN
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rmox Poccun) ot 28 aekabpsa 2010 r. Ne 824 v BBegeH B gericteue ¢ 20 mas 2011 r.

5 SAPETMCTPUPOBAH ®epepanbHbiM areHTCTBOM NO TEXHWYECKOMY PErynMpOBaHUIO ¥ METPONOM K
(Poccranpapt). MNepecmoTp CIM 23.13330.2010.

NHgpopmauus 06 usMeHeHusX K HacmosiuieMy ceody npasun nybnukyemcs 8 exe200Ho u30asaeMoM UH-
popMauUOHHOM yKasamene «HayuoHanbHblie cmaH0apmbl», a MEeKCM U3MeHeHUl U NonNpPasoK — 6 eXeMeCsYHO
u3dagaembix UHHOPMAUUOHHBIX yKazamensax «HayuoHanbHbie cmandapmbi». B cnyvae nepecmompa (3ameHsbl)
unu ommMeHs! Hacmosiueao ceoda fpaeusnt coomeemcmayiouiee yeedomaerue 6ydem OnybnuKko8aHo é exeme-
CHYHO U30a83E6MOM UH(DOPMAUUOHHOM yKazamene «HayuoHansHsie cmaHdapmsi». Coomeememayouan uH-
chopmayusi, yeeGomneHue U MeKCMbl PasMewanmces makxe 6 UHghopmayuoHHoli cucmeme obwezo nosibL306a-
Husi — Ha oghuyuanbHom calime paspabomuuka (MuHpeauox Poccuu) é cemu UnmepHem
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HacToswuin HOPMATUBHLIN AOKYMEHT HE MOXET ObiTb NONHOCTLIO UMK YACTUYHO BOCTIPON3BEAEH, TMPAXWUPOBAH N Pacnpo-
CTPaHeH B kauecTee 0hUUanLHOTO U3faHNA Ha Tepputopun Poccuiickon Geaepauun Bes paspewenna Muxpernona Poccun
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CBOJI IPABU.I
OCHOBAHMS THIPOTEXHHYECKHX COOPYKEHUI

Foundation of hydraulic structures

Hata seeaennn 2011-05-20

1 O6nacTb npuMeHeHHs

TpeboBaHus HacTOSLIEro CBOAA INpaBWJI  PACIPOCTPAHSAIOTCA HA I[IPOEKTUPOBaHHE
OCHOBaHMH THIPOTEXHUYECKUX COOPYKeHMH Bcex knaccoB cornacHo CIT 58.13330, B Tom
qyiciie TPaBUTALIMOHHBIX, aPOUHBIX H KOHTPGOPCHBIX IUIOTHH, MOAMOPHBIX CTEHOK, LLIHO30B,
webGOBBIX U MOPTOBBIX COOPYKEHMH, €CTECTBEHHBIX CKIIOHOB M UCKYCCTBEHHBIX OTKOCOB
HA y4acTKax PacloOKEHHs THAPOTEXHHUUECKUX COOPYIKEHHH.

B cBojge mpaBunm jarorcss kimaccH@uKauvs TPYHTOB U MX  (DU3UKO-MEXaHMYECKHE
XapaKTEePUCTHKH, MHXXEHEPHO-TEOJNOrHYecKass M pacyeTHas CXeMaTH3auus OCHOBAHHIA,
MEeTO/bl PAcYETOB YCTOWYMBOCTH OCHOBAHUY, HATPSIKEHHO-Ie(POPMUPOBAHHOIO COCTOSHHUS,
cyddozunonnoit npouHoctH. Taioke yCTaHOBIEHBI METOMBl KOHTPOJS KayecTBa MNOATOTOBKU
OCHOB@HHI, MeTO/IMKa HabNroIeHnit 32 MOBEJCHHEM OCHOBaHHMI B Mpolecce YKCMyaTalun 1
WHXEHEPHbIE MEPONPUITHS 110 NOBBIIIEHNIO HAAEXKHOCTH OCHOBAHMH.

CBoJ MpaBWJI HE PaclpoOCTPaHAETCA Ha MPOEKTHPOBAHME TTOJ3EMHBIX THAPOTEXHHUECKUX
COOPYKEHUH.

2 HopmaTHBHbIE CCBIIKH

HopmaTuBHbIE JIOKYMEHTBI, Ha KOTOpbIE B TEKCTE HACTOSMIEr0 CBOJA NPAaBUJI WMEIOTCA
CChUIKH, TIPHBEAEHBI HUKE.

denepanpHbiit 3akoH 0T 27 aexabps 2002 r. Ne 184-P3 «O TeXHUYECKOM peryiupoBaHiu»

Boaubiit koznexe Poccuiickoit @enepauun ot 03 utonst 2006 r. Ne 74-3

Qenepanbiblit  3akoH oT 21 moga 1997 1. Ne 117-®3 «O 6e30nacHOCTH
THAPOTEXHHYECKHX COOPYKEHHI»

Qeaepanbublit 3akon ot 30 nekabps 2009 r. Ne384-d3 «Texuuueckuii perjameHTt o
0e30MacHOCTH 3A8HUH U COOPYHKEHH» .

@enepansublil 3akoH 0T 21 nekadps 1994 r. Ne 68 «O 3aiure HaceneHust U TEPPUTOPHIA OT
4pe3BbIYaiiHbBIX CUTYaluu# IPUPOAHOro U TEXHOT€HHOTO XapaKTepa»

OQepepanbhbiit 3akoH PO ot 10 aueaps 2002 r. Ne 7-03 «O6 oxpaHe okpyxkarowei
cpenbl» (pen. ot 05 despans 2007 r.)

[ToctanoBnenue IlpaButensctBa PO ot 06 oktabps 1998 r. Ne 1303 «O6 yTBepxacHMM
IonoxeHus 0 AEKIAPUPOBAHHH THAPOTEXHHYECKUX COOPYKEHHH»

CIT114.13330.2011 «CHul1 1I-7-81* CTpouTe/IBCTBO B CEHCMHUYECKUX paiioHax »

CIT22.13330.2011 «CHwuII 2.02.01-83* OcHOBaHUs 34aHUH 1 COOPYIKEHH»

CIT 58.13330.2011 «CHull 33-01-2003 I'mapotexuudeckue coopyxerus. OCHOBHbiE
TIONTOXKEHUS»

['OCT 12071-2000 ['pyntst. O1OOp, YITaKOBKA, TPAHCIIOPTUPOBAHUE U XpaHelne 00pa3loB

FOCT 12248-96 Tpyurtel. Metojpl 1a00paTOPHOTO  OINPEACICHHS. XapPAKTEPUCTUK
NPOYHOCTH H AePOPMHPYEMOCTH

['OCT 20522-96 I'pyatsl. MeToasl craTucTHYECKOH 00pabOTKH Pe3ysibTaTOB HCMBITAHUM

Wspanne opuunanbhoe
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['OCT P 22.0.01-94 Be3onacHOCTb B Ype3BBIYAMHBIX cUTyaUUAX. OCHOBHBIE MOJOMKEHUS

I'OCT P 22.1.02-95 besonacHocTh B Upe3BBIYAMHBIX CHTYaUMAX. MOHMUTOpUHI M
NpOrHO3upoBaHue. TepMUHbI B OIIpeneIeHHUs

0 p UMEYAaHHE— an MOJIb30BaAHUU HACTOAWMUM JOKYMEHTOM uenecoo6pa3Ho NPOBEPHUTDL NCNCTBHE CCbUIOMHBIX
CTAHOApTOB M KnaccudukatopoB B HHPOPMALMOHHOM cucTeMe OOWEro nosb30BaHus — Ha oduLUMATLHOM caifre
HAaLUHUOHANBHOo opraua Poccuiickoii (Denepauuu no CTaHJapTHu3altiy B CETH ”HTCPHC’I‘ HIH N0 €XeroaHo H3aaBaceMoOMy
UHPOPMAUHOHHOMY yKa3aTenio «HauuoHajbHble CTaHAAPTbLI», KOTOPLIH ONyGNMKOBaH MO COCTOAHWIO Ha | sHBaps
TEKYLLEro roaa, U Mo COOTBETCTBYIOLINM €XEMECAYHO H3/1aBaeMbIM HHPOPMALMOHHBIM yKa3aTesiaM, onyONaHKOBaHHbIM B
TekyuieM roay. Ecnu cCbiiodHblit JOKYMEHT 3aMeHeH (H3MEHEH), TO MpH MOJIb30BAHHH HACTOALUMM CBOLOM MpaBil

cnenyeT pyKOBOACTBOBATHCH 3aMEHEHHBIM (M3MEHEHHBIM) JOKYMeHTOM. EC/IM CChUIOUHBIN JOKYMEHT OTMEHEH 0¢3
3aMeHbl, TO NOJIOKEHHE, B KOTOPOM JaHa CChUIKA HA HErO, NPHMEHACTCA B YaCTH, He 3aTParnBatoLIei 3Ty CCbUIKY.

3 TepmuHbI 1 onipeaeneHns
B HaCTOAEM CBOAC IIPAaBHJI IPUHATHI TCPMHUHBI C COOTBCTCTBYIOHINMMI OINPECHAC/ICHUAMMU!

3.1 rpynr: lloponsl, mouBbl, TeXHOTeHHble 00Opa30BaHMs, MpEACTaBIAIOUIME COOOI
MHOTOKOMITOHEHTHYI0 M MHOro(a3Hyl0 TeoJIOTHYECKYIO Cpelly U SBISIOLIHECS OOBEeKTOM
MHIKCHEPHO-XO03HCTBEHHOMN JIeITEBbHOCTH YeJIOBeKa.

3.2 paBaenne rpyHra axkruBHoe: CHIIOBOe BO3ICHCTBHE IpyHTa Ha OrpaxJaroume
KOHCTPYKIIMM B COCTOSSHHM IIPEAENbHOr0 PpaBHOBECHs, COOTBETCTBYIOLIEE CTaAHH
oOpa3oBaHMsi TOBEPXHOCTH OOpYHICHMS, NPH KOTOPOM KOHCTPYKLUMS CMELLaeTcss Mo
HarpaBJICHUIO OT IPYHTA.

3.3 nasjienne rpyHTa mnaccuBHoe: CUIOBOE BO3JICHCTBME TPYHTA HA OrPaKIAlOILYHO
KOHCTPYKUHIO B COCTOSIHUM [TPEAEIBHOIO PAaBHOBECHS, COOTBETCTBYIOIIEE CTaAUH 00pa3oBaHUs
TOBEPXHOCTH BbIIIOPA, KOI'Aa KOHCTPYKLIMS CMEIIAETCS [I0 HANPAaBIEHUIO K TPYHTY.

3.4 ppenax: YCTpOHCTBO JUI 4aCTHYHOIO WJIM IOJHOro nepexsara (QHIbTPALMOHHOrO
[OTOKa B OCHOBaHMH, a TAKXKE Ha IpUIerarllei K COOPYKEeHHIO TEPPUTOpHH, cOopa U 0TBOAA
1poGUIBTPOBABIIMXCS BOJ.

3.5 HH)KeHepHO-reoJIorn4yeckass Modeab:  (CXeMaTU3UPOBAHHOE  OTOOpa)KeHHE
pasMereHdss B 00JacTH BIHSHUS COOPYXEHHUS HHKEHEPHO-TEONOTHYECKHUX IJIEMEHTOB,
HaJIeJIEHHBIX NOCTOSTHHBIMU HOPMAaTUBHBIMU U PaCHETHHIMH 3HAYCHUAMH XapaKTePUCTHK.

3.6 umxeHepHo-reojorndeckuii rement (MI'I): OOwveM rpyHTa OZHOrO BO3pacTa,
POUCXOX/JCHHUST M BHJA, XapaKTEPUCTUKU CBOMCTB KOTOpPOro B MpeleNax BblAEJIEHHOro
IEMEHTa  SABJSIIOTCS  CTAaTUCTHYECKH  OOHOPOIHBIMH W H3MEHAIOTCH  CIydaiHo
(He3aKoHOMEPHO) 60 ecau HabIoAarOIIEHCs 3aKOHOMEPHOCTBIO MOXKHO TIpeHeOpeyb.

3.7 mecTHad npouHocTh: CBOKCTBO IpyHTa, HE pa3pyluasch, BOCIPUHUMATh Harpy3ku u
BO3AEHCTBHS B JIOKAJIbHbIX 00JIACTAX CUCTEMBI «COOPYKEHHE—OCHOBAHHUE.

3.8 HaZeXKHOCTh CHCTEMBbI «COOPY’KeHHe—OCHOBaHHMe»: (CrocoOHOCTE CHCTEMBI
BBINOJIHATH 3aJaHHbIE PyHKIUH.

3.9 nHanpskeHHo-gedpopmupoBanHoe coctosimne (HAC) coopyxenuss wu/man
ocHoBaHHA: [IpocTpaHCTBEHHOE pacmipejefieHHe HanpspkeHuil W aedopmammit B chcTeMe
«COOPYXEHHE—OCHOBAHHE», PA3BUBAIOIIMXCS B IpOLiecce UX B3aUMOAEHCTBUS.

3.10 Hecymiast ¢cnocoGHocThL ocHOBaHUA: CITOCOOHOCTh I'PYHTa OCHOBAHHS BBIACPXKHBATh
MakCUMallbHYIO Harpy3ky, [epeJaBacMyl0 Ha HEro coopyxeHueM, ©0e3 pa3BHTHA
HOBEPXHOCTEH CKOJBXEHMs, IPHUBOAANIMX K pPa3pyDIEHHIO OCHOBaHMH W  MOJHOIA
HETNPUTOTHOCTH COOPYXKEHUH K DKCIUTyaTalliH.

3.11 onoazenb: HeycToHunBEIi MacCUB IPYHTA, CMEIUAIOILUICS IO OTKOCY MJIH CKJIOHY.

3.12 ocHOBaHHE I'MIAPOTEXHHYECKOro COOpy:KeHHUsi: ECTECTBEHHAss HJIM UCKYCCTBEHHO
chopmupoBannas (TeXHOT€HHas) TpPYHTOBas TOJIA, HaxOISUascs [OA I10AO0LIBOM
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COOpY)XeHUs MJIM BMeIalomas ero (yHIaMEHT, BOJOYMOPHBIE JIEMEHTH K JApPEeHaKHblE
ycTpoiicTBa.

3.13 moasy4ecrb rpynTa: Ilpouecc uMTeabHOro AehOPMAPOBAHUS IPYHTA BO BPEMEHH
10/ iefiCTBHEM ITIOCTOSHHOM Harpy3KH.

3.14 npegeabHOEe paBHOBECHE CHCTEMbI «COOPY:KEHHMe—0CHOBamue»: CoOCTOsHHE
CHCTEMBI, NIPH KOTOPOM HE3HAYMTEJBHOE YBEJIMYEHHE BHEINHEN Harpy3ku OpPHBOAMT K
HapyIIEHWIO YCTAHOBHMBILUErOCA DPABHOBECHS M BBHI3BIBAET TMOTEPHO YCTOWYHUBOCTH TPYHTA,
COMNPOBOMKAAIOLLYIOCS BBEIIOPOM TPYHTAa H3-NIOJ MOJOIIBBI COOPYKEHUS CO 3HAUMTEIBLHbLIM
HapacTaHHEM OCaKH.

3.15 npeaeabnoe cocTosinue (MPo4HOCTH) rpyHTa: COCTOSHHME TPyHTa B TOYKE, IpH
KOTOPOM KacaTeNbHBIC H HOPMAJIFHBIE HANPSDKEHUS B JIEMEHTE TPYHTA CBA3aHBI KPUTEPHEM
npounoctu (Kynona, Kymnona-Mopa, Museca—-1llneiixepa u T.0.), a nedopmaumun casura
MOI'YT pa3BUBAaTbCS HEOTPAaHHYEHHO.

3.16 npo4HOCTL IPYHTA AJWTenbHasi: [IpOYHOCTE FpyHTa MpY JUIMTCIBHOM IEHCTBHH
Harpy3KH.

3.17 pacuerHblii rpyHTOBBIH 3JdemMeHT (PI'D): Obbem rpyHTa, B npenenax KOTOPOro
HOpMaTUBHbIE U (WJIH) pacdeTHBIE 3HAYECHHA XapaKTEPUCTUK TPYHTA HPHHHUMAIOTCA
TIOCTOSIHHBIMH HJIM 3aKOHOMEPHO H3MEHSIOIIMMHUCS 0 HAMPaBICHHUIO.

3.18 pacyeTHas reoMexaHH4eckas Modedb o00bexTa: COBOKYIIHOCTH pacdeTHBIX
TPYHTOBBIX 3JIEMEHTOB B paccMaTpHBaeMoH 00acTH OCHOBaHHS.

3.19 conpoTuB/ieHHE HEeIPEHMPOBAHHOMY CABMIY: MakcuMalbHOE CONPOTHBIIEHHE
IPyHTa CABUTalOIEH Harpy3Ke B YCJIOBUSIX OTCYTCTBUS JPCHHPOBAHHUSL.

3.20 cyddo3usn: BblHOC MENKHX YaCTHL HECBA3ZHOIO I'PyHTa W PacCTBOPEHHLIX BELIECTB
BOZIOH, (pUIBTpYIOIIEiics B IPyHTOBO TOJIILE COOPYIKEHHMS H/HIIH €T0 OCHOBAaHH .

3.21 Tepmokapet: [lponecc BbITAaUBAHHS MOA3EMHBIX JIBAOB C HOCIEAYIOUIEH OCAAKOM
TPYHTa, NpUBOAsieH K 00pa3oBaHHIO OTPHLATEABHBIX (opM penbeda WM MHKpopesbeda
(6nronna, BOPOHKY, BIIAJANHBI, 3alIaMHbl, KOTIOBUHBI).

3.22 ¢uabTpanHoHHass npoyHocTh: CrNocoOHOCTE OCHOBaHHS  CONPOTHBISATHCS
JNECTPYKTHUBHOMY BO3JCHCTBUIO (QHIBTPAUUMOHHOIO IIOTOKA, MPOSBISIOUIEMYCST B BHIE
MEXaHHUYECKOM HITH XUMHUYECKOH cydo3un.

3.23 ¢uasTpauns: JIsibkeHue BOABI B I'PYHTax M INOPUCTBIX CpeAax MOA ACHCTBUEM
TPaBUTAL[HOHHBIX CHIL.

4 O0mue noJ0KeHHs

4.1 TIpoexTHpoBaHHE OCHOBAHUH I'MIPOTEXHHUYECKHX COOPYXEHUH MOKHO BBINONHATHCA
Ha OCHOBE:

pe3yIbTaTOB HH)KEHEPHO-T€OJOrMYECKUX, TIEOKPUOJIOTHUECKHX W THIPOre€OJOrHYecKUX
M3bICKAHWH M UCCICIOBaHHH, COAEpXKaIUMX JAaHHBIE O CTPYKType, cocTaBe, (H3HMKO-
MCXaHHUYECCKHUX H TCHIIO(DI/BI/I‘ICCKI/IX XapaKTEepUCTHKAX DJIEMEHTOB MacCHBa IpyHTa, Harnopax,
YPOBHSIX ¥ XMMMUECKOM COCTaBE MOA3EMHBIX BOJ, OONACTSAX MX NMUTAaHUs M JPEHUPOBAHMS,
HaJMYMM MEP3IIO0THI U T. 1.;

JIAHHBIX O CEHCMHUYECKON aKTHUBHOCTH paiioHa BO3BEICHUS COOPYXEHHUS,

ONBITA BO3BEACHHA AQHANOTHYHLIX THAPOTEXHHYECKHX COOPYXEHHH B  CXOJHBIX
HHXXCHEPHO-TCOJIOTHICCKUX U KITMMATUYECKUX YCIIOBUAX;

JIAHHBIX, XapaKTCPH3YIOIIUX BO3BOAMMOC I'MAPOTEXHHUYECCKOE COOPYXKCHUC (Ha3Ha‘i€Hld€,
Knacc, THI, KOHCTPYKLUs, pasMepbl, TOpSAOK BO3BENCHHUs, AEHCTBYIOLIME HArpysKkH,
BO3JeCTBHUS, yCIOBHS IKCILIYyaTalluy H T.4.);

yueTa COUHAIBHO-3KOHOMHMYECKUX YCIOBHAH palioHa CTPOUTENLCTBA;
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TEXHHKO-3KOHOMHYECKOI O CpaBHEHUS BapHaHTOB TIPOEKTHBIX pelLIEHUH,
0o0ecnevyBalOILEro MPUHATHE ONTHMalbHOTO BapHaHTa C PalMOHATIbHBIM HCII0JB30BAHHEM
NPOYHOCTHBIX, AeHOPMALHOHHBIX WM APYTHX CBOMCTB I'PYHTOB OCHOBAHHS W MAaTEPHAIOB
BO3BOAMMOIO COOPYXKEHHs IIpH HAMMCHbLIIMX HPHBENCHHBIX 3arpaTax H BbINOJHEHUH
TpeOoBaHuIt 6€30MaCHOCTH — TEXHHUECKOH, COITHATLHON U 9KOJOTUYeCKOii.

4.2 Tlpy NpOEKTUPOBAHUK OCHOBAHMH THAPOTEXHHYECKHX COOpPYKEHHH HOJIXKHBI OBITH
IpeLyCMOTPEHBI pellieH s, o0eceyuBaroune 6e30nacHOCTb, HATEKHOCTD, AOJITOBEHHOCTb H
JKOHOMHMYHOCTb COOPYIKECHHH, a TaKX€ OXpaHy OKpYy)KarolieH cpelbl Ha BCEX CTAlUAX HX
CTPOMTENBCTBA M PACYETHOTO CPOKA SKCILTyaTanuy. JJisg 5Toro NpH NPOEKTHPOBAHUH ClEAyeT
BBIMOJHSTH:

OLEHKY  HMHXCHEPHO-TEOJIOTHHECKUX  YCAOBUH B o0nacTh  B3auMOJAEHCTBUS
MPOEKTHPYEMOrO COOPYXEHHSI € TIeOJJOrMYECKOH CcpeloH M MpOrHO3 MX W3MEHEHHS B
CTPOMTE/BHbIM U 3KCIIIyaTalluOHHBIA IEPUObL;

pacyeT Hecyluel cnocoOHOCTH OCHOBaHMS U YCTOHYHBOCTH COOPYIKEHHS;

pacyeT MECTHOH MPOYHOCTH OCHOBAHHUS;

pacyeT YCTOMYHUBOCTH €CTECTBEHHBIX CKJIIOHOB M HCKYCCTBEHHBIX OTKOCOB, MPUMBIKAIOIIHMX
K COOpYXEHHUIO;

pacyetr gedopMalMil CHCTEMBI «COOPYKEHHE—OCHOBaHHE» B pe3ylbTaTe JeiCTBUA
CcOOCTBEHHOTO BECa COOPYXKEHUS, IABIICHUS BOJbl, PYHTA, CEHCMHUYECKHX BO3JEHCTBHI H T.II.
H W3MEHEHHS CTPOEHHMS M CBOHCTB IDYHTOB B IIPOHECCE CTPOHTEILCTBA M IKCILIyaTaLHH
COOpPYXEHHS, B TOM YHCJIE C YYETOM HX ITPOMEp3aHHs 1 OTTAUBAHHMS;

pacueT (puIbTPALHOHHON IPOYHOCTH OCHOBAHHMS, IPOTHBOAABICHHS BOJBI HAa COOPY)KEHHE
1 GUIBTPALMOHHOTO PAacXoa, a TaKXKe Mpy HEOOXOJMMOCTU — OOBEMHBIX (PUIBTPALIHOHHBIX
CUJI U N3MCHCHHS lbI/IJ'ILTpaI.II/IOHHOFO pexuMa NpUu U3MCHCHHUH HAIPDHKEHHOIO COCTOAHHA
OCHOBaHHS;

pa3paboTKy WHXKEHEPHBIX MEpOIpPUATHI, 00eCneyHBaOIKX HECYLIyl0 CHOCOOHOCTD
OCHOBAaHUH U YCTOHYMBOCTB COOpYXCHHs, TpeOyeMylo IONrOBEHYHOCTb COOPYXKEHHS H €ro
OCHOBaHMA, @ TaKKe, IPH HEOOXOMHMMOCTH, YMEHBUICHHE IEpeMELICHHH, H3MeHCHHUH
HaIpsHKEHHO-1e(OPMUPOBAHHOIO  COCTOSIHHS ~ CHCTEMBI  «COOPY)XEHHe—OCHOBAHUEY,
CHHIKEHHE IPOTHBOJABJIEHHUS M QUILTPALHOHHOTO Pacxo/a;

pa3paboTKy MEpOIpPUATUE, HAOPABACHHBIX HA COXpPAHEHHE OJaronpHATHON OKpYKarolle
Cpelbl WU YIYUIIEHHE HKOJIOTHYECKOH 00CTAaHOBKH 110 CPAaBHEHHIO C €CTECTBEHHOM;

pa3paboTKy pa3lienioB neknapanuii 6e30nacHOCTH, KacaloLMXCA HAeKHOCTH OCHOBAHHI.

4.3 Jins o6ocHOBaHMs HAaNEXHOCTH U 0€30MaCHOCTH THAPOTEXHHUUECKUX COOPYKEHUI
JOJDKHBI BBINIOJIHATHCS PACUEThl THAPABINYECKOTO, GUIBTPAHUOHHOTO U TEMIIEPATYPHOTO
PEXUMOB, a TaKXKe HaNpsHKEHHO-1e)OPMUPOBAHHOTO COCTOSHUS CHUCTEMB! «COOPYKEHHE—
OCHOBAaHME» Ha OCHOBE MNPHUMEHEHHS COBPEMEHHBIX TIJaBHLIM O0pa30oM YHUCIEHHBIX
METOJIOB MEXaHHUKH CIJIOMIHON Cpelbl C YYETOM peaJibHbIX CBOHCTB MAaTepHasioB U MOPOJ
OCHOBaHHM.

ObecrieyeHNe HAOEKHOCTH CHCTEMBI «COOPYKEHHE—OCHOBAHHE» JOKHO 000CHOBBIBATHCS
pe3ynbTaTaMd pacyeToB IO METOAY NpeAeibHBIX COCTOSHUHA HMX NPOYHOCTU (B TOM YHCIE
¢unbTpaunoHHoi), ycToHuMBOCTH, JAedopmanuit u cMemieHui. OCHOBOMOMAralOMHM
yCIIOBUEM OOeclieYeHHs HaJeKHOCTH IIPU ITOM SABJISIETCS YCIIOBUE

1. Fy S%LRO’ 1)
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3aech F, — pacyeTHOE 3HauYeHHE 0OOOIEHHOro CUIOBOrO BO3AEHCTBUS (CHITA, MOMEHT,

Hanpsokenue), JedopMauuu HIH JPYTroro [apaMerpa, MO KOTOPOMY
NPOU3BOAUTCS OLLEHKA NPEENBHOTO COCTOSIHUSA, ONPEACTICHHOTO € YYETOM
kod¢duurenTa HAEKHOCTH 110 HArpyske Yy (cM. 7.3);

R, — pacueTHOE 3HaueHKE 0000meHHON HecylieH cnocoOHOCTH, Aehopmaly UK

JApYroro napaMeTpa, yCTaHaBIMBaeMOIo € YUeTOM KO3 (PHUUUEHTOB HaAEKHOCTH
10 TPYHTY Y, (CM. pa3zen 5);

Yn — KO3QQULHEHT HAIEKHOCTH 110 OTBETCTBEHHOCTH COOPYIKEHHUSI;

Yie — KOOQPULUMEHTb! COUeTaHUH HArpy3oK;

Y — KO3 (HULUEHTE! YCII0BHIL paboTEHL.

YKka3aHus [0 ONPEAEIEHUIO Yy, Ve, Yo JaHBL B 4.5.

4.4 Harpy3xku U BO3NCHCTBUA Ha OCHOBAHME JO/DKHBI ONPENENATLCS PAacyeTOM UCXOJs U3
COBMECTHOM paGoThl COOPYKEHHS K OCHOBAHMSL.

BenvuuHa U HanpaBiieHUE ceACMUYECKUX BO3JCHCTBUI NOMKHBI ONPENENIITECA C YYETOM
XapaKTepa BO3/JeiCTBUS, [IOJOXKEHNIS 04ara 1 3MULECHTPa 3¢MJICTPACEHUSI.

4.5 PacueTbl OCHOBaHUIt THIPOTEXHUYECKUX COOPYXEHMH CleayeT NPOU3BOINUTH MO ABYM
rpyIIiaM NpeAenbHbIX COCTOAHMH!

no nepeoil rpymnne (MOTeps Hecylled cnocoOHOCTM M (WIU) IOJHAS HENPHrOJHOCTH
OCHOBaHMH M COOPY)KEHMH Ha HMX K OKCIUTyaTallMM) — pacdeTsl oOwled MpOoYHOCTH M
YCTOHYMBOCTH CHCTEMBI «COOPY)KEHHE—OCHOBaHHE», pacyeThl HMepeMelleHHH, OT KOTOpPHIX
3aBUCST IIPOYHOCTD U YCTOHMYUBOCTE;

110 BTOPO# rpymiie (HEIPHIOAHOCTb K HOPMAaNbHOH 3KCIUTyaTallMi) ~ pacueThl MECTHOM, B
TOM 4Mcle, GUIBTPALNOHHON NMPOYHOCTH OCHOBAHMI, mMepeMelleHUH u Aedopmauuii, He
OTHOCSHIMXCA K pacdeTaMm 110 NepBoii rpynne.

JleneHue pacdyeToB Ha JBE IPYNNbl MpPeAESbHBIX COCTOSHHI YYUTBIBAET XapakKTep
BO3MOXHBIX NOCJIEACTBUM NPHU AOCTHKEHHUH COOTBETCTBYIOLIErO NPEACNHHOI0 COCTOSHUS.

MeHbilasg 3HAYAMOCTB BO3MOXHBIX IOCJIEACTBMH TNPU JOCTH)KEHHU [IpedeNbHbIX
COCTOSIHMiT BTOPOH IpyNIBI 110 CPABHEHMIO C MPEACIBHBIMH COCTOSHHAMM NEPBOH IPyMNIbl
YUYUTBIBAETCs pETJIaMEHTalHel COOTBETCTBEHHO M MEHEE XKECTKUX PacyeTHbIX YCJIOBHMil. B
CBA3M C 93TMM B YycioBud (1) OPUHUMAIOTCS ClleAyloliUe 3HaYeHUs KodhPULNEHTOB
HAJEKHOCTH:

JUU11 IEPBOY IPYLITLI OIPEHNENBHBIX COCTOSIHUM:

Yo L1t coopyxenuii I, 11, Il u IV xnaccoB cootBeTcTBEeHHO paBHbiMH 1,25; 1,20; 1,15; u
1,10;

Yic PABHBIMU:

J1s OCHOBHOTO COYeTaHHsI Harpy30K B IEpHOJ HOPMaJIbHOM 3KcIutyatanuu — 1,00;

npu 0coboii Harpy3ke, B TOM YHCIIE CeCMUYECKOH Ha YPOBHE IPOEKTHOTO 3eMJIETPSCEHMS
(I13), rogoBoit BeposiTHocThio 0,01 U MeHee — 0,95;

npy ocoboil Harpyske, KpoMe ceficMuveckoit, rojoBoit BepostHocThIO 0,001 M Menee —
0,90;

IpU CeHCMMYECKOH Harpyske YpOBHS MaKCHMMAIBHOIO pAacyeTHOTO 3eMJieTpACEeHUs
(MP3) - 0,85;

JUIS COYETaHUs HATPY30K B NIEPUOIBI CTPOUTENBCTBA U peMoHTa — 0,95;

JUIS BTOPOH IPYIIIbl NPEASTBHBIX COCTOSIHUH BO BCEX CIIYYasX Y, U Yi. PaBHBIMH 1.

3Hayenys KOd(pQUIMEHTA Y, PErTaMEHTHPYIOTCS B 3aBUCHMOCTH OT BHJIOB COOPYXKeHNHA,

OCHOBaHMH U pacyeToOB B COOTBETCTBYIOIINX pa3fciaX HACTOAUICIO JOKYMEHTA.
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4.5.1 PacdyeThl Mo mNepBOM rpynme MOMKHBI BBIMOMHATECH € LENbIO HEIOMYIIEHUA
CIIEAYIOUHX TOPEACNbHBIX COCTOSHMHM, HCKJIIOYAIOWMX [IOJHYIO HEIPUIOJHOCTh K
JKCILUTyaTallUy:

MOTEPH OCHOBAaHHEM HeCyINel ClIOCOOHOCTH, @ COOPYKEHHEM — YCTOHUHBOCTH;

HapyuieHu#t obmneil (QUIBTpauUMOHHON MNPOYHOCTH HECKAILHBIX OCHOBaHMIA, a TaKXke
MECTHOH (GUIBTPAHOHHOH NPOYHOCTH CKATbHBIX H HECKATBHBIX OCHOBAHHH B TeX Clyyasx,
KOTla OHM MOTYT MNPHBECTH K MOABICHHIO COCPEAOTOYEHHBIX BOJOTOKOB, JOKAJbHLIM
paspyll€eHHsM OCHOBaHMSI M JAPYIrMM MOCJHEACTBUAM, MCKIIOYAIOHUM BO3MOXHOCTh
JanbHENIIeH IKCIUTyaTallii COOPY>KEHHS;

HapymieHH# NPOTUBOQUILTPAIIMOHHEIX YCTPOHCTB B OCHOBAHMHM WM UX HEIOCTATOYHO
3¢dexkTuBHON pabOTHI, BBI3BIBAIOIIMX HENONYCTHMbIE MOTEPH BOJIBI U3 BOJOXPAHUIMIN M
KaHaJIOB MM NOATONJeHNE U 3a0onaduBaHne TEPPUTOPHUil, 0OBOLXHEHHNE CKIOHOB U T.A.;

HEPaBHOMEPHBIX IMEPEMELICHHI PAa3IMYHBIX YYaCTKOB OCHOBAHUS, BbI3bIBAIOIIUX
pa3pyiieHHs OTACIBHBIX YacTeld cOOpYXEHHUH, HEAONYCTUMBIX O YCIOBUAM HX JafbHEi1eH
IKCIUTyaTaly (HapylleHue sfep, IKpaHOR U APYTHX NMPOTHUBOQUIILTPAUMOHHBIX 371EMEHTOB
3eMJISTHBIX TUIOTHH W HXaM0, HENOMYCTHMOE pPAacCKpbiTHE TPEIMH OCTOHHBIX COOpYXEHUi,
BBIXOJ U3 CTPOs YIUIOTHEHUH HIBOB H T.IL.).

[lo npenensHBIM COCTOSHUSIM TE€pPBOM FpyNIbl CJIEAYET TaKXe BBHIIONHATL PacyeThl
NPOYHOCTH Y YCTOHUMBOCTH OTAENbHBIX D3JIEMEHTOB COOPYXEHMH, a TaKKe pacueTbl
nepeMeLleHnii KOHCTpYKLUM, OT KOTOPbIX 3aBHCUT HPOYHOCTh WIM YCTOH4YMBOCTH
COOpYXEHHs B UEJNOM MIM €ro OCHOBHBIX JJIEMEHTOB (HanpuMep, aHKEPHbIX OMop
[ITYHTOBBIX {TOAMTOPHBIX CTEH).

K nepmoif rpymnmne mpeAenbHBIX COCTOSHMH NOIDKHBI OBITH OTHECEHBI TAK)KE PACYEThl
repeMeIeHU COOpYXKEHUH MM HX KOHCTPYKTHBHBIX 3JIEMECHTOB, IIOBEJCHHE KOTOPbIX
MOXET IMPUBOANUTE K HCBO3MOXXHOCTH 3KCIUTyaTallM TEXHOJIOIMYCCKUX CUCTEM o0beKTa.

OTKOCHI, pacloJIOXeHHBIE B HEIIOCPEICTBEHHOH OJIM30CTH OT COOPYXEHHH U B MecTax
NPUMBIKAHUS TIOCJASAHMX, JO/DKHBI, KaK MpaBWIO, PacCYUTHIBATHCS Ha YCTOMYMBOCTH II0
NepBOH TpyIie MpefenbHBIX COCTOSHUH. Ecay moTeps ycTOMYMBOCTH TakUX OTKOCOB HE
OPUBOJIUT COOPYXKEHME B COCTOSHHWE, HENPUIrOAHOE K DKCILTyatallud, TO pacyeThl OTKOCOB
CJIeAyeT BECTH IO BTOpPOH TpyMIe IpeAeIbHbIX COCTOSHUMA.

4.5.2 Pacuersl mo BTOpO# TIpylme JO/KHBI BBIIOJHATECS C LENBI HEAOMYLICHUS
CIeAYIOMUX NMpENEIbHBIX COCTOSHUR, 00yCNOBIMBAOLUX HEMIPUTOHOCTE COOPYIKEHUH 1 UX
OCHOBaHUH K HOPMaJIbHOH JKCILTyaTaluu:

HApYIMIEHUH MECTHOM TPOYHOCTU OTHENMBHBIX oOOjacTeli OCHOBaHWS, MPHUBOJAIMX K
HOBBIHMIEHUIO NPOTHBOAABIEHHS, YBENMUCHUIO QUIBTPALIMOHHOTO pacxoAa, nepeMelleHni u
HaKJ/IOHA COOpYXEeHHUH U ap.;

TPOsBIIEHUHN MOJI3YUECTH U TPEIMHOOOpa3oBaHus B IPYHTAX;

NepeMelleHHH COOpYKXEHHH U I'PYHTOB B OCHOBAHHWH, IPUBOSIIMX K OCJIOXKHEHHSM B
SKCILTyaTallul 00bEKTA, KPOME CIIydaeB, yKa3aHHBIX B MOANYHKTe 4.5.1;

MOTEPHU YCTOMYMBOCTH CKJIOHOB M OTKOCOB, BhI3BIBAIOINEH YACTUUHBIN 3aBai KaHajla WIH
pycia, BXOIHBIX OTBEpCTHH BOAONPUEMHMKOB M JApYyrue IOCIAEACTBUS; €CIH TNOTeps
YCTOMYMBOCTH CKJIOHOB MOXET IPHBECTU COOPYKEHHE B COCTOSHUE, HEMPUIOIHOE K
SKCIUTyaTallid, pacdeTbl YCTOMUMBOCTM TaKHMX CKJIOHOB cCileAyeT M[POU3BOAUTL MO
NpeJeIbHBIM COCTOSAHUSAM NIEPBOYU IPYIIIIEL.

B TOM ciydae, korna pacueThl MECTHOH IPOYHOCTH OCHOBAHUS CBUIETENBCTBYIOT O
BO3MOXXHOCTH IIOTEpH Hecylmei CIOCOOHOCTH OCHOBaHUSA B 1EJI0M, JOMKHBI OBITh
NPEAYCMOTPEHBI MCPONPUATHA 110 YBCIHYCHHUIKO NPOYHOCTH OCHOBAHHUA WM H3MCHCHHUIO
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KOHCTPYKLIHMHU CHCTEMBl «COOPYKEHHE~OCHOBAHME», 00€CIeYUBAIOIIUE BLITIOJIHEHHE YCIOBUE
(1) ang nepBoil rpymNisl NPeAENbHBIX COCTOSHUM.

4.6 Ilpy MpoeXTHPOBAHWH OCHOBAHMII T'MAPOTEXHUYECKUX COOPYXKEHUM, MOJBEPIKEHHBIX
JAeHCTBUIO IMHAMMYECKUX HArpy30K, pacyeThl OCHOBAHMH B HEOOXOAMMBIX Cllydasix CIEAYeET
[POU3BOAUTE ¢ YYETOM [OHHAMHUYECKOIO XapakTepa B3aUMOJCHCTBHS COOpYKEHHS C
OCHOBaHWeM (UCIOJIB3Ys, KaK IMPaBHIO, HENMHEHHBblE MOJENU TPYHTOB) M BO3MOKHOTO
M3MEHEHHS CBOMCTB IPYHTOB NpH JUHAMHUYECKUX (LUKIMYECKHX) BO3ACHCTBUAX.

4.7 Hapany ¢ OeTepMUHHMCTMYECKMMM METOJAMH pacueTa NPOYHOCTH OCHOBaHUH U
YCTOMYMBOCTH  TFHAPOTEXHHYECKMX  COOPYXEHHH  pexoMmeHIyeTcs MCT0J1530BAaTh
BEPOSTHOCTHBIE METO/B! OLEHKH UX HAEKHOCTH U OTKA30B.

IIpu oLeHKe BEPOSTHOCTH OTKa3a CHCTEMBl «COOPYXXEHUE—OCHOBaHME» ClieAyeT
OLIEHMBATh BEPOSITHOCTD BBINIOTHEHHS YCIOBUS

Ri— F>0. )

[lpn 3ToM 06006IIeHHAs CUNla TIPENENIBPHOIO CONPOTHBIIEHMA R, u 000OMIEHHOE CHIIOBOE

Bo3leficTBHe F,, COOTBETCTRYIOIIHE k -MY COYETaHHIO HArpy3o0K, pacCMaTpPHBAIOTCS Kak

BEJIMYHUHBI, UMEIOIIHUE clIy4daiinbiii xapakTep. [TomyueHHas BepOSATHOCTD OTKa3a CPaBHUBAETCS
¢ HOPMaTUBHBIM YPOBHEM OTKa3a (I1oTepeil yCTONYMBOCTH M T.A.).

3HayeHUss HOPMATUBHEIX YPOBHEHl BEPOATHOCTH OTKaza (IOTEPU YCTOMYMBOCTH
COOPYXKECHHUS, HapylleHUs IPOYHOCTH  OCHOBAHMSA), OTHECEHHBIC K CPOKY CIIyXObl
coopyxeHust T, cielyeT NPUMHUMATh Ha OCHOBE CTATHCTHYECKHUX JAaHHBIX [0 OTKa3zaM

(aBapusM) ¥ NOBpeXAeHUSIM. [IpH OTCYTCTBMM TaxUX JAHHBIX JIOMYCKAETCS T0JIb30BATHCA
JaHHBIMU TaOnuUE! 1.

TaGawuua 1
Knacc ruapotexuuueckux B asa. 1/
COOJ}')KCHHF[ CpOﬂTHOCTb OTKa3a. roa
1 5-107°
1l 5.107
111 25107
v 5.107

4.8 B mpoekTax OCHOBaHUH COOpYXEHHH [OMKHAa OBITH MpPEAYCMOTpPEHA MporpaMmma
MOHMTOPWHIA, TNaBHOH 3ajadedl KoToporo sBhsiercs obecrnedeHue Oe30MacHOCTH
CTPOUTENBCTBA M IKCIUTyaTALIMK COOPYXEHUIl, BKIIIOUAs BBISBICHUE ONACHBIX MPOLECCOB U
SBJCHUH U1 pa3paboTKU NMPEIyNpexJarolliX M 3alMTHBIX Meponpustuit. B nporpamme
MOHMTOPHHIA JIOJKHO OBITH Y/ENEHO MOBHIIIEHHOE BHUMAHUE 3TallaM CTPOUTENbCTBA, BBOLY
B OKCIUIyaTalMIO M [EpMOAY OKCIUIyaTaluW A0 CTaAuud cTabMiM3aluu TIPOLECCOB
B3aumojeicteus ['TC ¢ npupoaseiM komiuiekcoM. [Ipu HeoOXO0IUMOCTH NIporpamMmMa J0KHA
YTOYHSATBCS Ha KOXKAOM 3Talle ¢ yIeTOM U3MEHEHHS PEATHHBIX YCIOBHHM.

4.9 CocraB ¥ 00beM HATypHBIX HaOJrOfCHWI MOJDKHBI Ha3HAYAThCS B 3aBUCUMOCTH OT
Kj1acca COOPYXEHHH, UX KOHCTPYKTHBHBIX OCOOEHHOCTEH WM HOBH3HBI IIPOEKTHBIX PEILEHUH,
Ie0JOTHYECKHX, THIPOreOJIOrMYecKUX, TeOKPHOJIOrHYecKUX, CEeHCMUYEeCKUX YCIIOBHH,
criocoba Bo3BeneHUs U TpebopaHMi dKcmyatanuu. HabmogeHnssMy, KaK MpaBuio, clenyeT
OIIpENENATh:

0CaJKH, KPEHEl ¥ TOPU30HTAIBHBIE CMEIICHUS COOPYXEHHUS U €r0 OCHOBAHHS;
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TeMIIEpaTypy TPYHTa B OCHOBAaHMM U TPYHTOBOM COODYXEHMH (TIPH CTPOHMTENBLCTBE B
CYPOBBIX KJIMMaTHYECKHX YCIOBHAX, TPH CPEAHEr00BON TeMIlepaType Bo3ayxa Huxe 1°C);

NbE30METPHYECKUE HAIOPBl BOABI B OCHOBAHUM M TPYHTOBOM COODPYKEHHH (TOJIOKEHHE
TIOBEPXHOCTH EMPECCUM);

pacxoA BoJbl, GUALTPYIOILEHCS Uepe3 OCHOBAHHE COOPYXKEHUS;

XUMHYECKHH COCTaB, TEMIEPATYPY U MYTHOCTH NPOQUIBTPOBABIIIEHCS BOIBI B JpEeHAXaX,
a TaKkXKe B KOJLIEKTOpax;

3¢ ¢deKTHBHOCTH pabOTHI IPEHAXKHBIX U IPOTHBOPMIIBTPALHOHHBIX YCTPOHCTE;

HanpsDKEHUS U JedopMalivi B OCHOBaHUH COOPYKEHMUS;

NOpOBOE JaBI€HHE B OCHOBAHUH COOPYKCHMS,

CeHCMUUECKUE BO3JECHCTBUSA Ha OCHOBAHUE.

Omnpenenienye yKa3aHHBIX TOKa3aTejlell MPOM3BOJAMTCS C HCIIOJIb30BAHUEM pE3Y/bTATOB
MHCTPYMEHTaNbHBIX M3MepeHuii. B [momonHeHHe K HWHCTPYMEHTAdbHBIM HabMoAeHUAM
cneyeT IpeAyCMaTpUBaTh U BU3yalbHBIE JUIsS ONEPAaTUBHOIO BBLISBICHHUS BHELIHUX
NpOSBJICHA  pa3BUTHS HeOIAarompHUATHBIX NPONECCOB B OCHOBAHMM M TPYHTOBBIX
COOPYXXEHUIX. '

CocTaB 1 06b€M HATypHBIX HaOMIOJeHUI B CUCTEME MOHUTOPHHTA JOJDKHBI HA3HAYATHCA B
COOTBETCTBHH C pa3paboTaHHBEIMU CLEHAPUSAMH pPAa3BUTHS  I[OTCHLHAILHBIX aBapHii ©
UHLMAEHTOB, a TAKXe UX [MOCIENCTBUN C LIEJbIO TpeIOTBPAIEHUS Ype3BbIUAHbIX CHTYALH.

4.10 Tlpm npoexTupoBaHuuM ocHoBaHMII coopyxkeHuit I-II xmaccoB Heobxoaumo
npedycMaTpUBaTh YCTAHOBKY KOHTPOJBHO-U3MepuTenbHol anmapatypel (KHA) nns
TIPOBEZICHUS] HATYPHBIX HAOMIONEHHUHM 3a COCTOSHHUEM COOpPYXEHMH W MX OCHOBaHWUH B
mpoliecce CTPOMTENbCTBA K B INEpHMOA MX OSKciulyaTauuu (cornacHo 4.9) kak s
OTIepaTUBHOH OIIEHKYW HAIEXHOCTH OTAENBHBIX 3JIEMEHTOB, TaK U CHCTEMBI «COOPYXEHUE—
OCHOBaHHUE» B 11€JIOM, CBOEBPEMEHHOI'O BBISBICHUS X€()EKTOB U MOBPEXKICHUI B CUCTEME,
NpeaoTBpaIlCHUA asapm‘i, ynqueﬂuﬂ yCIIOBI/[ﬁ OKCILJTyaTallid, a TaKXe€ /i1 OLECHKH
MPaBUJIBHOCTH NPUHATBIX METOLOB pacyeTa, UX COBEPLICHCTBOBaHMA. [l coopyxeHus
[V knacca ¥ MX OCHOBaHHUMU, Kak IpaBUJIO, CIeNYyeT HpeAyCMaTpHBATh reoAe3uyecKue u
BU3yalbHbIE HAOMIOAECHUS.

CoctaB u 06beM ycraHOBKH KMA B cOOpYKEHHE H €r0 OCHOBaHHE JODKHBI ONPEAEIAThCS
NpOEKTOM HaTypHBIX HaOMIOAEHUH 1 UCCIeJOBAaHMM:, KOTOPBIH COCTaBiseTCs Ul BCEX CTaJui
IPOEKTHUPOBAHUSA, CTPOUTENBCTBA ¥ OKCILUTyaTallul M SBASETCS HEOTHEMIIEMOH YacThIO
NpoeKTa COOPYXKEHHUS.

[MpumeyaHnus

1 YcranoBka KHA Ha coopyxeHusx IV knacca v B MX OCHOBaHUAX PEKOMEHIYeTCs NpU OOOCHOBAHWUM ANs
CNOXHBIX UHXEHEPHO-rE0NOrHYECKUX YCNOBUI U NP UCTIONb30BAHHU HOBBIX KOHCTPY KL COOPYKEHNIA.

2 Jins coopyxeHnuit IV kiacca MHCTpyMEHTaIbHbIe HAaOAI0ACHUS HOMYCKAeTCs OrPaHHYMTL HAOMOAEHUSIMH
3a (bmlmpauueﬁ B OCHOBaHUH, OCaKaMU M CMELUEHUAMMU COOPYKEHUA U €T0 OCHOBAHMUA.

4.11 Tlpn NpOEKTHPOBAaHMH OCHOBAHMM T'MAPOTEXHMYECKHUX COOPY)KEHWUH MOKHBI OBITH
IpeyCMOTPEHB! HHKCHEPHBIE MEPONPHUATHS II0 OXpaHe OKPYXKalollei cpedbl, B TOM HUCIE
[0 3allHTe MNPWIETAIOMIUX TEPPUTOPHH OT 3aTOILIEHHS M TOATOIUIEHHMS, OT 3arpsi3HEHHs
NOA3EMHBIX BOJ IPOMBINIJIEHHBIMKM CTOKaMH, a TAaKKe IO IIPEJOTBPAILEHHMIO OINOJ3HEH
OeperoBbIX CKJIOHOB M JAPYTMX IIPOLIECCOB, CIOCOOHBIX BBI3BATh HEraTHBHLIE ABJICHHUS B
6eperoBeix npuMbikanuax ['TC u B BogoxpaHwiMine (HENPOEKTHYIO BOJIHY, eperolHeHue
Bellle (OPCHPOBAHHOTO mnognopHoro ypoBHf (@IIY) M T.m.), a TaKkKe MTOBPENKAECHHUE
OCHOBHBIX COOPY>K€HUI HANOPHOTO (HPOHTA.

4.12 Dxonoruueckoe 00OCHOBaHUE NPOEKTa 00YCTPOHCTBA OCHOBAHMUS IMAPOTEXHHUECKUX
COOpY)KEHHUH NO/DKHO BKIIOYATh Pa3pabOTKy KOMILIEKCA MPHUPOIOOXPAHHBIX MEPONPHATHH

8
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npH CTPOUTEIBCTBE W IKCIIyaTalMn COOpy)KCHIAﬁ. NpeayCMaTpUBaAOUIMX HEHNPEBBILICHUE
JIONYCTHMOTO  YPOBHSI ~ aHTPONOI€HHOTO BMELIATeNbCTBA B TNPHPOAHYIO Cpeldy H
rapaHTHPYIOLUX COXPAHHOCTb MPHPOAHOI Cpefbl W NpPEAOTBPALICHHE B HEH HEraTHBHLIX
JeCTPYKTHBHBIX TponeccoB. ClieqyeT TakkKe pacCMaTpHBaThb MEpPOMPHATHS, BeAyUIHE K
YAYUIIEHHIO 3KOJOrMYeCKod OOCTAaHOBKM IO CpPaBHEHMIO € €CTeCTBEHHOHW NPHPOAHOMH
(co3naHme 30H peKpeanyy, PeKyIbTHBALUM 3¢MeJb W BOBICYEHHE UX B XO3SHCTBEHHYIO
JIeATeIbHOCTh 4ejioBeka M T.A.). IIpM 3TOM IOJMKHBI paccMaTpUBaThCs He TOJBKO paiioH
PacrnoJsioXKeHHs: OCHOBHBIX COOPYXKE€HHH, HO U 0OacTh BIUSIHUS BOJOXPAHMIIMILA ¥ HHXKHETO
6bepa I'TC kak B cTpouTeNbHBIH, TaK U B 3KCIUTyaTALMOHHEIH neproasl. Ocoboe BHUMaHUE
JTUM BONpOcaM HOMXHO OBITB YAENEHO IpM BO3BEACHUHM COOPYKeHHH, o6pa3oBaHuM
BOJOXPAHUJIMILL U T.II. B YCJIOBHSIX KapCTYIOUIMXCS ¥ MHOTOJIETHEMED3BIX IPYHTOB.

Ipn npoextupoBanun ocHosanuit I'TC cieayer pykoBOACTBOBAThCS 3aKOHOAATENbHBIMU
aKTaMd M HOPMATHUBHBIMM [JOKYMEHTaMH{, YCTaHaBJIMBAIOIIMMU TpeOOBaHUS K OXpaHe
IPYPOIHOMN Cpeasl IPYU HHXXEHEPHOH NesTeIbHOCTH.

4.13 Matepuaisl, HCHOIb3YEMblEe IPH CTPOUTENBCTBE (NPHUBO3HBIE HIIM MECTHbIE),
XHMHYECKHE [06aBKH H peareHThl JO/KHBl IMPOXOAUTH CAHUTAPHYI0 H JKOIOTHYECKYIO
3KCIIEPTU3Yy KakK CaMMUX MarepuaoB, TaK U PE3YJIBTATOB HMX BOSHEﬁCTBHX Ha 4YC€JIOBE€Ka U
IPUPOAHYIO Cpeay.

5 Knaccudukauus rpyHToB H HX GH3HKO-MeXaHHYeCKHE
XapaKTepPHCTHKHU

O6mue n0J10Kenns

5.1 ®u3uxo-MexaHWYECKHE XapaKTEPUCTHKH TPYHTOB HEOOXOAMMO OMpeAeNnsTh s
MCIOJIb30BAHUS UX 3HAYCHU MpH:

KiaccuUKauMy TPYHTOB OCHOBAHWS W BBIICICHMM HHKEHEPHO-T€OJIOTHMYECKUX
3JEMEHTOB;

ONpefieNIeHN OJHUX IOKasaTeNlel uepe3 ApPYrue ¢ MOMOMmIbIO (PYHKIMOHANBHBIX HIIM
KOPPESIIMOHHBIX 3aBUCUMOCTEI;

pelleHUN 3a7a4  NPOEKTHPOBAHMA OCHOBAHHM TI'MIAPOTEXHUYECKHX COOPYXEHHid,
periaMeHTUPOBaHHbIX 4.2.

5.2 Knaccudukalo TPyHTOB OCHOBAHMH T'HMAPOTEXHHYECKHX COOPYXCHHH chenyer
BBITIOJIHATE corlacHo TpeboBanuam [OCT 25100, Tabnuisl A.2 NPUNOKEHHA A HACTOALIETO
CBOZa TMIpaBWJ, pacCMaTpWBas MpPUBEICHHBIE B HHUX XapaKTEPHCTHKH TPYHTOB Kak
Ki1accuPUKALUOHHEIE.

5.3 Jlns knaccudMKanIMH TPYHTOB W HPOEKTHPOBAHHS OCHOBAHUM THAPOTEXHHYECKHX
COOPYXKECHUIl HEeoOXOIUMO ONpeleNATh HSKCNECPUMEHTATHHO M BBIYUCISATH ClEAYOLMe
knaccudukamonnsie (cornacho 'OCT 25100) xapaKTepUCTHKHA FPYHTOB:

TpaHyIOMETPUUECKHI COCTaB;

IJIOTHOCTS p;

IUIOTHOCTH YaCTHIL Oy;

IVIOTHOCTH CKeJIeTa Py,

NIPUPOJHYIO BIAXHOCTE W,

KO3(pPHULHEHT TOPUCTOCTH ¢;

BIIAXKHOCTD Ha IpaHMLax packateiBanus W, n texyuectu Wy,

YUCJIO [UIaCTHYHOCTH Iy,

NOKa3aTespb TeKY4eCTH Iy

K02 PUIIHEHT BOAOHACHILIEHHS S,

CTENEHb TUIOTHOCTH MECKOB [ ;
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Tabnwvua 2

PH3INKO-MEXAHHUECKHE XaDAKTEPHCTHKHN IPYHTOB
COMpPOTUBACHHE
TUIOTHOCTB ko3 uunent O0HOOCHOMY MOAYJb
CYXOro rpyHTa MOPHUCTOCTH PacTKEHHIO aedopManuu
Knaccupnkxaumonnas (B Maccuse) (B MaccuBe) nopoaHbx 6510k08 B rpyHTa
XapaKTCPpHCTHKE MPYHTOB pd R e BOXOHACHIIIEHHOM (B Maccuse)
COCTOAHWM E .MTrla
Rl.h‘l * Mna
A CkanabHble
CkanbHble NpH Mpesesne NPOYHOCTH Ha 2,5-3,1 <001 > 1,0 > 20000
0IHOOCHO€ C)KaTHE OTAENIbHOCTH
R, > 5 MIlla
Marmartuyeckue (rpaHuThbl, AUOPHTHI,
nopGUpPHTHL W Ap.)
MeTtamopduueckne (rHeiichl, KBapUMTEI,
KPHCTAJUIMYECKHE ClIaHbl, MpaMOpbl 1
ap.)
Ocagoutbie (M3BECTHAKH, JOJTOMHUTHI,
necyaHuKky U ap.)
TonyckanbHble npy R(, <5 MIla 2,2-2.65 < 0,02 <10 200 - 2000
OcanouHbi€ (FIMHHUCTbIE CNAHLLbE,
APTHILJIUTEI, ajIEBPOIUTSI, MECYAHHKH,
KOHTJIOMEPATHI, MEJIbl, MEpreau, Ty(bl,
THIICH! U Ap.)
b HeckanbHble
KpynHooGnoMouHbie (BanyHHbI€, 1,4-2,1 0,25 - 1,00 - 20 -200
rajieUHUKOBbIC, TPABHITHEIE), MECYaHbIE
[1b11eBaTO-rIMHUCTDIE (CynEecH, 1,1 -2,1 0,35-1,00 - 4-10
CYIJIMHKH M [JIMHB1)

MpuMeuaHue— B npunokeduy A npuBeacHa knaccu(PukallMs MaCCHBOB CKallbHbIX FPYHTOB: 10 CTereHu
TPELIMHOBATOCTH, BOJIONPOHHLAEMOCTH, Ae(hOPMUPYEMOCTH, BBLIBETPENOCTH, N[O HAPYUICHMIO CTIOIIHOCTH (pasfioMbl U
TPEWIMHBL), N0 CTENEHH OJHOPOLHOCTH, & TAKKE MO JILAUCTOCTU CKAILHBIX M HECKAbHLIX TPYHTOB W MO CTEMNEHU
LIEMEHTALHH UX JILAOM.

CTENEHb HEOXHOPOAHOCTH I'PaHyIOMETPUIECKOro cocTaBa C,,
OTHOCHTEJIBHOE COZIepXKaHUe OPraHHYEeCKOro BellecTsa /,;
OTHOCHUTENBHYIO JepopManuio HabyXxaHus 6€3 HarpysKH &,
OTHOCHTENBHYIO Ae(OPMALIHIO IPOCATOYHOCTH &g;

CTEINECHB 3aCOJICHHOCTH Dy}

CTENEHb PACTBOPUMOCTH COJIEH B BOJE Gsr;

npezest IPOYHOCTH Ha OJHOOCHOE CXKaThe R,

K03 GULHEHT pa3MATIaeMOCTHU B BOJE Kiof;

k03¢ puiment BeiBeTpenoctH K,

K03)HUUKMEHT HCTHPAEMOCTH KPYIHOOOIOMOYHBIX TPYHTOB K
TeMIEpaTypy Hayaja 3amep3aHusi (orTauBaHus) Ty ;

K03 GULMEHT CKMMAEMOCTH MEP3JIOro TPyHTa Jf;



CI123.13330.2011

OTHOCHTEINBHYIO Ae()OPMALHIO MOPO3HOTO ITy4YeHUsl &p;

CTeTEHb 3aMoIHeHNst 00BbeMa TIOp MEP3JIOro TPYHTA JHJOM U HezaMep3iei BoIoU Sy,

CYMMAapHYIO JIBANCTOCTD MEP3IIOr0 TPYHTA o)

JBLAMCTOCTB MPYHTA 3a CUeT BUANMEBIX JIEAAHBIX BKIIIOUCHHH ;.

5.4 [ns mpoeKTUPOBAHUS OCHOBAHUNH TI'MJIPOTEXHUUYECKHX COOPYMHEHUN HEeoO0X0oauMOo
TaKXKe ONMpPeAeNsTh:

JlaBJIeHKE NPELYIIOTHEHHS P 'c;

yroJl BHyTPEHHET0 TPEHUS U yAENbHOe ClECIUIEHNE B )G (HEKTUBHBIX HAMPSDKEHUAX @', ¢' U B
TIOJIHBIX HalpsDKEHUAX @, C;

CONPOTHBJICHNE HEAPEHUPOBAHHOMY CIABHTY S,;

Moaysb aedopmauny E;

K03hPHUIMEHT YITIOTHEHUS CKUMAEMOCTH d;

ko3 bHuLMEeHT nonepedHoi fedopManui v;

k03¢ PuIueHT GUIbTPaluH k;

k03¢ PUIIMEeHT KOHCONUIALMNH C, ;

napaMeTphl NON3YYECTH Jerp U Oy cpp (IO TEOPHK HACTEACTBEHHOT TION3YUECTH);

nokasartesd  QUWIbTPAMOHHONW IPOYHOCTH [PYHTOB (MECTHBIE M OCPERHEHHbIM
KpUTHYECKME TpaJueHTH Hanopa /., I, ¥ KPUTHYECKHE CKOPOCTH (UIILTPAIUH D,);

CKOPOCTH PaclpOCTpaHEHUs IPOJIOJIBHBIX D, H MONEPEYHBIX Vs BOJIH B MACCHBE;

JMHAMUYECKOE CONPOTUBIIEHYE HEJPEHUPOBAHHOMY CIIBHTY .

JMHaMUYeCKNH MOIYNb CBUTa G

v d
JMHAMUUeCKMit MOy b 06bemHOro ckatus K ;
JMHaMHYeCKuH Ko3(uumenT 3aTyXanus (nemnduposanus ) DY ;
yZe/1bHO€ BOXOMIOIJIOEHUE g ;

ko3 unuenT ynpyroit BOROOTHAYH TPYHTA L, ;

k03¢ dUUHEHT rPaBUTALMOHHON BOAOOTAaYM IPYHTA U ;

nMapaMeTpbl TPEIMH (MOIY/b TPEIMHOBATOCTH M ;, YT NancHus A, W MpOCTHpaHHs
o, , ATAHY lj, [UPHHY PACKPBITUSL bj ),

mapaMeTpbl 3alOJIHUTENS TPEIMH (CTeneHb 3alloHEHHS, COCTaB, XapaKTEPUCTHKU
CBOWMCTB);

ko3 duLenT Mopo3Horo myuenus K, ;

YIENIbHYIO HOPMAIBHYIO U KacaTelbHYIO CHIbl IyYeHus O, U 7,

npesieNl NPOUHOCTH 3IEMEHTAPHOTO [OPOAHOTrO OJIoKa CKalbHOTO I'PYHTa Ha OAHOOCHOE
cxatue R, ;

TpeJes MPOYHOCTH OTAEIBHOCTH CKAJIbHOTO I'PYHTa Ha OJAHOOCHOE pacTKeHHE R, ;

npejiel NPOYHOCTH MAcCUBA CKAIBHOTO I'PYHTA Ha pacTshKeHKe R, W ckaTue R,
IpeNest IPOYHOCTH MacCHBa Ha CABHT R ;
JUIIKOCTH (Mpe/est aAre3MOHHON IPOYHOCTU [MIMHUCTBIX FPYHTOB) L

TEIIONPOBOAHOCTb TAJIOrO IpyHTa A, ;
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TEIUTONPOBOAHOCTE MEP3JIOr0 rpyHTa A, |
00BEMHYIO TEINIOEMKOCTD TAJIOTO IPYHTA ¢, ;
00BEMHYIO TEIIOEMKOCTh MEP3IOTO TPYHTA ¢ ;
KO3QPULMEHT CXKUMAEMOCTH MEP3I0ro rpyHTa 0, ;

KO3 PULHMEHT CKUMAEMOCTH OTTAMBAIOLIErO FPYHTA O ;
K03 dUIMEHT OTTanBanus A, ;

K03 pHLIMEHT TPEHUS Ha KOHTAKTE COOPYXKEHHUS C IPYHTOM tgQ;.

[Tpu HEOOXOAUMOCTH CIIeIyeT OIPENEIIsTh U APYTre XapaKTePUCTHKH IPYHTOB.

5.5 CocraB HEOOXOAMMBIX XapaKTEPUCTHK H3 4YHUCIa NEpeuuciaeHHbiXx B 5.3 u 54
onpenessieTcs B TEXHHYECKOM 3aJlaHMM  Ha INPOBEAECHHE HHXEHEPHO-I€OJIOMMYECKUX
M3bICKAaHHA B 3aBUCHMOCTH OT OCOOEHHOCTEH HH)KEHEPHO-IeOMOrHYeCKUX YCIOBHH y4acTKa,
Ha3HayeHHs, Kiacca M TEXHMYECKUX XaAPAKTEPUCTHK MPOEKTHPYEMOro COOpYXKeHwus,
XapaKTepa U BEJIMYKHBI OKUAAEMBIX HArpy30K M BO3JCHCTBHIA, COCTaBa M METOJAOB PacieToOB
u T.N. TaM e yKas3pIBalOTCs OCOOEHHOCTH IIpoliecca BO3BEACHMS M YCIOBHIA 3KCINyaTalUK
COOPY)XEHMI{, KOTOpbIE MOTYT MOBIMATH Ha H3MEHEHHe (PU3HMKO-MEXaHMUYECKHX CBOMCTB
ITPYHTOB. B coCTaBe TeXHWYECKOrO 3afaHus M NpPOrpaMMbl Ha MNpPOBEJEHHE HHXKEHEPHO-
reoJIOrMIeCKUX N3bICKaHMM A0IDKHA OBITh pa3paboTaHa MporpaMMa CeLUabHbIX MONEBbIX U
n1abopaTOPHBIX UCCIIEIOBAHHHA U ONpEACICHUN PUIHKO-MEXAHUYECKUX CBOCTB IPYHTOB.

5.6 TlporpamMMbl cHelMaIbHBIX TOJEBBIX M JAOOPaTOPHBIX HCCIEJOBAHUH JOMKHBI
colepXaTh METOAMKHM HCOHITAHMA FPyHTOB M WHTEPBAJIbl HArpy3ok, B mpeaesiaX KOTOPbIX
clIeflyeT ONpeensiTh 3HaYCHUSI MEXaHNYECKMX MapaMeTpOB, Ha3HAYCHHBIE C Y4E€TOM COCTaBa,
NPUPOAHOTO COCTOSIHUS FPYHTOB M IIPETioaraeMplX YCA0BHIA B3aUMOAEHCTBUSI COOPYKEHUS
C TPYHTOBHIM OCHOBaHHeM, TpeOOBaHMS K HCOBITaTeIbHOMY oOopyaoBaHuio W T.A. [lpu
COOTBETCTBYIOIIEM obocHOBaHUHY JoTTycKaeTcs NpUMeHEHHe METOJOB, HE
pernaMeHTHpOBaHHMIX AeicTByromei cuctemoi I'OCT.

5.7 VHXeHepHO-Te0NOTUYECKUEe YCIOBUSI CTPOUTENBCTBA JOMKHBI KOHKPETU3UPOBATHCS U
JETATU3UPOBaThCA IMyTeM 000OIeHMs W aHaIM3a pe3yJbTaToB NOJIEBBIX M J1abOpaTOPHBIX
MCCIIEIOBAHUN TPYHTOB M TIOCTPOEHHS WHXKEHEPHO-TEONOTUYECKUX (YMCIEHHBIX WIH
bu3nueckux) MoJenell (CXeM) OCHOBaHUS C YUeTOM YKa3aHHi#t pasjienia 6 HACTOSLIEro cBoja
npaBwi. OneHKa HEOAHOPONHOCTH TPYHTOB OCHOBaHMs, Bblaeinenne UID u PI'D u
BbIYMCIIEHNE HOPMATHBHBIX M PACUYETHBIX 3HAUEHUH XapaKTEPUCTUK BBUIOJHAIOTCS IyTeM
cTaTucTHYecKod 06paboTKa pe3yjbTaTOB MCHBITAHHE B COOTBETCTBUU C TPeOOBaHUAMH
['OCT 20522 u paszesa 6 HaCTOSIIETO CBO/A PaBHUIL.

5.8 HopmaTnBHBIE 3HaYE€HHs XapaKTEPUCTUK I'PDYHTOB X, MO/DKHBI YCTAHABIMBAThCS Ha
OCHOBE pe3yNbTATOB IIOJIEBEIX M NabOpaTOpHBIX HMCCAENOBaHUU, NPOBOAUMBIX B YCJIOBHUSAX,
MaKCUMAaJIbHO MPUOIIDKEHHBIX K YCIOBMSIM pabOTHl PYHTa B pacCMaTpUBaeMoil cucrteme
«COOpYXEHHE — OCHOBaHHE». 3a HOpPMATHBHBIE 3HAUEHMS BCEX XapaKTEPUCTUK ClEAyeT
NPUHUMATh UX CpEIHNE CTaTUCTUYECKUE 3HAUCHUS.

PacueTHbIE 3HAYCHHUS XapaKTEPUCTHK I'PYHTOB X JOJDKHEL ONPEAEATECS N0 GopMyie

X=X/v,. 3)

rae y, — k03¢ GHUHEHT HaAeXHOCTH N0 I'PYHTY, onpeaensemblit B cootseTctBun ¢ 'OCT
20522.
[Tpy xnaccupukanuy rpyHTOB NPUMEHSIOTCS HOPMATHBHBIE 3HAYEHUS XAPAKTEPUCTHK,
NIPY pelICHUH 3aJay IPOeKTUPOBAHUS — KAK HOPMaJIBHBIE, TAK U PACYCTHDIE 3HAYEHHUS.
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5.9 PacuerHble 3HaYeHUS XapaKTEPUCTUK IPYHTOB tgo, ¢, S, p U R. AJS pacyeToB IO
OpeJesbHbIM COCTOSHKAM II€PBO# IPYHNBI 0003HAYAIOTCA (g1, CI, Sy, p1 U R, BTOpOii
TPYIOBI — tg@n, Cn, Sun A Y Ren. [Ipn onpenenesnn pacdeTHBIX 3HAYCHUH g0y, C1, Sy 1, p1 U Rep
K03 PUUMEHT HAAEKHOCTH NIO TPYHTY J, ONPEAENACTCS IIPH OJHOCTOPOHHEH AOBEPUTEIBLHOM
BeposaTHOCTH o = 0,95. PacyeTHble 3HaueHUS XapaKTEPUCTUK [T PacueTOB MO IIPeIe/IbHBIM
COCTOSHMSM BTOPOH TPYMIBI CJ€AyeT MNpUHUMAaTh paBHBIMH HOPMATHBHBIM, T.e. TpH
3HAUEHUH Y, = 1.

Jnst ocHoBanuii coopyxenuit III u 1V knaccos, a Taioke 11 OcHOBaHUH coopyxeHuit [ u 11
KJIACCOB HAa CTajguM OOOCHOBAHUS CTPOMTENbCTBA pacyeTHBIC 3HA4yeHus (DU3MKO-
MEXAaHUYECKUX XapaKTEPUCTHK TIPYHTOB [ONYCKaeTCs MPUHMMATh C UCIONb30BaHHUEM
AHAJIOTOB, KOPPENAIMOHHBIX CBA3eH U T.1.

5.10 B o6racTi MHOrONETHEN MEP3TIOTHl PU3UUECKHE, MEXAHUUECKHE H (HITBTPAlIOHHbIE
XapaKTePUCTUKY OCHOBAHHUS 3aBUCAT OT JILAMCTOCTH (BIAXHOCTH) M TEMIEPATypsl MOPOA.
JlebopmariioHHBIE, TPOYHOCTHBIE W (QUIBTPALUMOHHBIE XapaKTEPUCTHKH MaccuBa B
KPUOJIMTO30HE CIIEYET ONpEAe/iiTh NPEUMYIIECTBEHHO MOJEBBIMM METO/JaMH (IITAMIIOBbIE
OMBITE, OTKAYKH M HATHETAHUS BOMbI, reou3HUECKUe METOAb). MaccuB A0MKeH OBITH
OXapakTepu30BaH KaK B eCTECTBEHHOM, TAK M B NPOrHO3HOM (IIOCNe OTTaMRaHUsl) COCTOSTHHH.

5.11 Tlpu NpOEKTUPOBAHMH CHCTEMBI «COOPYKEHHE—OCHOBAHHE» CJE/yeT YUUTbIBATh
BO3MOXKHOE M3MeHEHHe (PU3UKO-MEXAHUYECKUX XapakTepUCTHUK TIPYHTOB B Mpolecce
BO3BE/ICHUS M IKCIUTyaTallud COOPYKEHHUs!, CBI3aHHOE C M3MEHEHUEM TUAPOre0J0rHYecKoro
pexuMa, HanpsHKeHHO-1e(opMUPOBAHHOIO COCTOSHUSA OCHOBAHUS, MOCIE0BATETbHOCTHIO H
YCIOBUAIMM BeIEHUsS CTPOMTENBHBIX pPabOT, WUCKYCCTBEHHBIM peryiupoBaHueM (u3mko-
MEXaHUUYECKHX CBOUCTB rpyHTOB U T.A. Jns cunsHopedopmupyemsix (mpu E < 0,2 MIla),
JIErKOBBIBETPHBAEMBIX, CHIIBHOTPEIIMHOBATHIX, Pa3MOKAIOMUX M Habyxalomux mog
BO3JAeHCTBHEM BOJB! IIOJNyCKaJbHBIX TPYHTOB ClEAYeT IPUMEHATh COCTaB M  METOXBI
ompeneneHust (PU3NKO-MEXaHUYECKMX XapaKTEPUCTUK M PacyeToB, COOTBETCTBYHOILHE Kak
CKaJbHBIM, TaK U HECKAJbHBIM I'PYHTaM.

Jliisl palloHOB pacrpoCTpaHeHUsi MHOTOJIETHEMEP3JIBIX IPYHTOB CJIEAYET TaK)Ke YYHTHIBATH
H3MEHEHHE TEeMIEPaTYPHOrO pEXUMa OCHOBAHMS, NPUBOJAIIEE K U3MEHEHHIO COCTOSIHUS,
MeXaHMYeCKMX ¥ TeIUIOQU3NUECKUX CBOMCTB IPyHTOB.

XapakTep W HHTCHCUBHOCTH BO3MOXHBIX H3MEHCHHMH CBOMCTB I'DYHTOB OCHOBaHHMH B
NPOLIECCE CTPOUTEILCTBA M SKCITYaTallMH COOPYXEHHH JTOMDKHEI IIPOrHO3WPOBATECS HAa BECh
CpPOK CJ'Iy)K6bI COOPYXCHHUSLT Ha OCHOBE pE3YyJIbTATOB COOTBETCTBYIOUWIUX MOJICIHBHBIX H
IKCMEPUMEHTAIBLHBIX MCCIIEAOBAaHMM M MX TOCJIENYIOEH KOPPEKTUPOBKH MO pe3yibTaram
HaTYpHbIX HabmoneHuit (MOHUTOPHHTa).

5.12 HopMatuBHBIE W pacyeTHBIE 3HAYCHWS XapaKTEPUCTHK TPYHTOB /UIS OLICHKH
COCTOSIHMSI TMJPOTEXHHYECKHX COOpPYXKEHHH B Ipouecce IKCiulyaTauud — cleayer
YCTaHABNAMBATh HA OCHOBE PE3YJIbTATOB  WHXXEHEPHO-TEOJIOTHUECKHX  M3BICKaHMIA,
BBITIOJTHEHHBIX HAa CTAJMH <«JIPOEKT», pe3ylbTaTOB TEOTEXHUYECKOrO KOHTpOSs MpH
BO3BEJCHHUU COOPYXEHUH U C y4eTOM J[aHHBIX HaTypHbIX HaOmopaenuil. B HeoOxomumbix
clydasx cilefyeT HpOBOATH JIONONTHATENBHBIE HHKEHEPHO-TEONOTHYECKHE UCCIIEI0BAHH S MO
CIIEHANBHO pa3paboTaHHBIM NPOrPaMMaM.

5.13 HopmartuBHEIE ¥  pacyeTHbIC 3HAUEHHUS  XApaKTEPUCTUK TPYHTOB NpH
JOTIOJIHMTENIbHBIX M3bICKAHHUAX JUI1 IeJed peMOHTa, PEKOHCTPYKIMM H  3IKCILUTyaTalUM
JOJDKHbI YCTaHaBIMBATbCA MO ClEeLHaNbHON mporpamme. IIporpamMma u3bickaHuit fo/KHA
VUUTBHIBATE CHEUMQHKY CYMECTBYIOIUX COOPYXEHHH, a METOAbl HCTBITAHHI U
UCCNIeIOBAaHMI cllelyeT Ha3HayaTb C YYETOM METOJNUK NpEIIIEeCTBYIOMIMX HCHBITaHUHA W
WCCIIEIOBaHM M.
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XapakTepHCTHKH HECKAIBLHBIX TPYHTOB

5.14 Onpenenenne XapakKTepUCTUK IPOUYHOCTH IPYHTOB B CTAOMIM3UPOBAHHOM COCTOSHHH
(B 2QhexTUBHBIX HANPHKEHUAX) tgo' U ¢’ ClieAyeT BHIIONHATE METOJIOM TPEXOCHOTO CKATHSA
NO0 KOHCONUWAMpOBaHHO-ApeHHpoBaHHOH cxeme ("OCT 12248). [nsa ocHOBaHuil K
coopyxenuvit III — IV kmaccoB rmpu COOTBETCTBYIOLIEM OOOCHOBAHHH JOMYCKAeTCA
WCTONB30BaTh METOJ OJHOIUIOCKOCTHOIO cpe3a 10 KOHCOJIMAMPOBAaHHO-APEeHHPOBaHHOM
cxeme (I'OCT 12248) n/unu 1o KOHCOMUANPOBAHHO-HEIPEHUPOBAHHOH cXeMe ¢ U3MEpPEHHEM
MOPOBOTO AaBJICHUS.

Onpenenenre NPOYHOCTU IPYHTOB B HECTAOMIIM3UPOBAHHOM COCTOSHUH (COMPOTHBICHHE
HEeJIpCHUPOBAaHHOMY CJIBUTY §,) CJeAyeT BBIIOJHATH METOJOM TPEXOCHOTO C)KaTHA o
HEKOHCOJHAUPOBAHHO-HEAPECHUPOBAHHON (B OCOOBLIX CiydasX — IIO KOHCOJIMJIMPOBAHHO-
HeJpeHnpoBaHHOU cxeme). [ns ocHoBaHuii U coopyxenmii III u IV knaccoB momyckaertcs
Opyd COOTBETCTBYIOLIEM OOGOCHOBAaHUM MCIOB30BATh METOJ OMHOIIOCKOCTHOIO Cpe3a Mo
HEKOHCOJIMIMPOBAHHO-HEJPEHUPOBAHHOMN cXeMe («OBICTPHIH cpe3»).

MMpumeyanus

| XapakTepuCTHKH MPOYHOCTH (ZY H ¢ B HECTAOWIM3UPOBAHHOM COCTOSAHHH (B MOMHbLIX HAMPSKEHUSX)
onpenenaoTCsa B UHCKAOYHTEJIbHBIX ClyUaaX TOJNIbKO 11 CneunalbHO 000CHOBaHHbIX PaCUHE€THLIX CXEM.

2 Tpu onpeneneHun 3HaueHuii tg@', ¢’ W 5, 1A HHKEHEPHO-TEONOTMYECKUX CXEM OOMNyCKaeTcs
MCMOb30BATH METOMbI CTATHHECKOrO 30HAMPOBAHHA H BPaLIATENBLHOTO Cpe3a.

5.15 HopMaTuBHBIE ¥ pacueTHBIEC 3HAYCHHUS XapaKTEPHUCTHK L2’ U ¢’ CliefyeT OrnpeneaTh
NpUMEHHTENBHO K rumnotese npoyHoctu Kynona wm Kynona-Mopa nyteM craTHCTHYeCKOR
o0paboTku BCex Map HpeleSabHBIX 3HAUYEHHMH MAKCHMAaNbHBIX M MHUHHMANBHBIX TJIaBHbIX
HanpsXKeHuH, IOJydeHHBIX METOLOM TPEXOCHOro cxXaTs (1160 map 3HauYeHHH HOPMalbHbIX
U IpeJlebHBIX KacaTeIbHBIX HAMIPSDKCHUH, MOTyUYeHHBIX METOAOM OJHOILIOCKOCTHOIO cpe3a)
B cooTBeTcTBUM ¢ [OCT 20522.

5.16 PacyeTHble 3HaYEHHt XapaKTEPUCTHK tgQ'1 , €'y U 8, 7 CACAYET BBIYUCIISATD, UCTIONB3YS
KO3hQUUMEHT HA/IE)KHOCTH 10 TPYHTY Y, IPH OXHOCTOPOHHEH NOBEPHTENIbHOM BEPOSTHOCTH
a=095.

Ecnu nonyuennoe taxuM o0pa3zoMm 3HaueHHe y, Oyaet 6onee 1,25 (quist unos — 1,4) unu
meree 1,05, To ero He0o6GXOAMMO IPHHUMATh COOTBETCTBEHHO PaBHBIM y, = 1,25 (Julg MIoB ~
1,4) u y, = 1,05.

PacueTHple 3Ha4Y€HUs XapaKTEPUCTHK tg @', ¢ U 5, ClelyeT NPUHUMATL PaBHBIMU
HOPMATHUBHBIM UX 3HAYEHHSIM.

5.17 Ons rpyHTOB OocHOBaHui coopyxenuit [ — III knaccoB 1ONOTHUTENBHO K UCTIBITAHUAM
yKa3aHHBIMU J1a0OPaTOpPHBIMH METOJAaMU CJIeAyeT IPOBOJUTH WCIBITAHWsS B [OJIEBBIX
YCIOBHSAX METOAAMHU CTATH4YCCKOT0 M AMHAMHUYECKOI'0 30HAHMPOBAaHHUs, BpallaTeIbHOIO Cpe3a,
a Juid OCHOBaHHUit OGETOHHBIX H keIe300€TOHHBIX COOPYXEHUH ~ METOZIOM CABHTa IITAMIIOB,
HcnbiTaHus yKa3aHHBIMM METOJTAMH W ONpENENIeHWE MO HMX pe3yibTaTaM HOPMAaTHUBHBIX
3HAYEHUIH XapaKTEPUCTHK (g, ¢ M S CIELyeT MNpOBOAUTH JUll  YCIOBHIi,
COOTBETCTBYIOUIMX OCHOBHBIM DAac4eTHHIM Cly4yasM B MepHOABI CTPOUTENbLCTBA U
3KCHAYaTaUHU COOPYKEHHA.

5.18 Ilpm wucnHITaHUAX KpPYMHOOOJIOMOYHBIX TIPYHTOB JOMYCKaeTCsl MpPHUMEHEHHe
MOJENIUPOBAHHUS TPAHYNOMETPHYECKHX COCTaBOB UM METOMOB, BKIIIOYAKOIHMX MONydYeHUE
IKCINIEPUMEHTAIBHBIX 3aBUCHMOCTEH XapaKTepUCTHK MMPOYHOCTHBIX U JAedopMalHOHHBIX
CBOMCTB  HCIBITYEMOrO0  TpyHTa OT  [AapaMeTpOB  IUIOTHOCTH  CJIOXKEHHS U
rpaHyJIOMETPHUECKOrO COCTABA.
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Ilpy  NpOeKTUpPOBAaHMM  HCKYCCTBEHHBIX OCHOBAaHHII KpPOME  YKa3aHHbIX  BBILIC
XapaKTEPUCTHK CJEAyeT HA3HA4aTh MAOMYCTUMBIE JAMalla30Hbl KOHTPOJIBHBIX 3HAueHUH
MJIOTHOCTH CYXOI0 IPYHTa M BIAXKHOCTH TPYHTa, YKIaAblBaeMOro B OCHOBaHue. [lns
HCKYCCTBEHHBIX OCHOBAHMH M3 KPYMHOOOJIOMOYHBIX TPYHTOB (raJIeYHHKOB, FOPHON Macchl U
T.L), KpOME€ TOrO, CIEAyeT Ha3HA4YaTb JOMYCTHMBIE  [MANa30Hbl  W3MEHEHHS
rpaHyJIOMETPHYECKOTO COCTaBa IpyHTa. JlMana3oHbl HM3MEHEHHMS KOHTPONbLHBIX 3HAUEHMIA
XapaKTePUCTUK CBOMCTB M TIPaHyJIOMETPHUYECKOTO COCTaBa CledyeT Ha3HadaTh [0
pe3ynbTaTaM 1ab0paTOPHBIX H MOJEBBIX ONbITHO-IPOU3BOJICTBEHHBIX HCHBITAHUIA.

[Ipu onpenenennu AeGOPMALMOHHBIX XapaKTEPUCTUK, [PAHYIOMETPHYECKOTO COCTaBa,
IUIOTHOCTH CYXOTO TPYHTa W BIaXXKHOCTH TPYHTA, YKJIaABIBAEMOTO B OCHOBaHUE, JOMYCKAETCS
KCNOJIb30BAHUE IKCHEPUMEHTAILHO 0OOCHOBAHHBIX KOCBEHHBIX METOIOB.

5.19 HopmaTuBHble 3HAYEHHS CTATUYECKOro Mmoayns aedopmauuu E, HECKANbHBIX

IPYHTOB CllelyeT ONpelesTh IO pe3ybTaTaM MOJMEBIX MITAMIIOBBIX U MPECCHOMETPUUECKUX
ONBITOB, @ TaKXKe II0 pe3yJabTaTaM KOMIIPECCUOHHBIX HCHbITAHHUH W (MJIM) HMCIHbITAHUN
METOJI0M TPEXOCHOTO cxaTHs coriacHo TpeboBanusm 'OCT 12248. [{ng rpyHTOB OCHOBAHHI
W IPYHTOBbIX coopyxeHuil | u II kilaccoB mpoBeaeHHE MCHBITAHHUN METOIOM TPEXOCHOrO
oKaTus sBaseTcs 00s3aTeNbHBIM. TpacKTOpHMHM HarpyKeHWs o6pa3uoB M METOAMKH
00paboTKH pe3yNibTaTOB MCHBITAHUI NODKHBI YYUTHIBATD MCTOPHIO HArpyXeHHs PYHTOBOIO
MacCHBa (BeIMYUHY JABJIEHUs TPEAYIUIOTHEHHMS p'. U CTeNeHb NepeyIrUioTHeHHs TPYHTA),
JMana3oHel  M3MeHeHUsl HanpsbkeHWit B PI'D u  Meron pacuyeta MM MOMAENBHOTO
UCCNeJOBAHMS, JUIsl KOTOPBIX NMPEAHA3HAYEHB] PACUETHBIE XapaKTEPUCTHKU.

B ToM cnyuyae eciaM OXHIaeMOe MAaKCUMAJIBHOE [JaBI€HWE Ha IJIEMEHT OCHOBaHMSA
[IPEBBILUAET JABACHUE NPENYIUIOTHEHHUS p'p, CIEAYET ONPEACAATh HE TOJNHKO BTOPUUHBIA £,
HO ¥ TNepBUuHbIA £’ moxymu nedopmanuu. BropuyHeiii Moaynbs E' ompemensercs mo
KOMITPECCHOHHON KPHBOI B MHTEpBajle HaNPSHKCHHH OT OHITOBOTO Ha HU3y4YaeMoii rnyOuHe 1o
p'~. TlepsuuHblit Monyne E' ompenensercs MO KOMIIPECCHOHHOW KpHUBOW B HHTepBalle
HanpsDKEHUH OT p'; 40 MAKCHMAJILHOIO 0XHJAaEMOT0 HAIPSDKEHHS Ha U3ydaeMoil rinyOune.

HopmatuBHble 3HaueHus £, u E’, MOTYT Ha3HauaTbCid KaK MOCTOSHHBIMHM, TaK H
nepeMEeHHbIMH MO TITyOHHE.

Hnst ocHoBanuii coopyxenuit [V knacca pacueTHsle 3HaueHHs £ qomyckaeTcsi IpUHUMATD
no TtabmuuaM, npuBeaenHsiM B CII 22.13330, ¢ BBeaeHHeM KkoddduiumeHta m,,
IPUHUMAEMOTO M0 0053aTeJIbHOMY MPUI0XKEHHUIO B.

Moayns negopMalui CKaIbHBIX, MEP3NbIX TPYHTOB Ha CTafAMH 0DOCHOBaHUS MHBECTULHI
MOXeT OBITb OTIpeJesIeH C HOMOILBI0 CeHCMOaKyCTHIECKHX METOOB.

PacuetHble 3Hauenuss moxyneit nedopmauum E” m E' clemyerT npuHUMaTh DPaBHBIMU
HOPMAaTHBHBIM.

520 Koadduuuent yruioTHeHUss a OMNpeAenseIcs METOJAOM KOMIPECCHOHHOro amubo
TpexocHoro cxatusa cornacio ['OCT 12248. HopmaTuBHBIE 3HAY€HUS a, JOJDKHBI
onpenenstbcs B coorBerctBud ¢ 'OCT 20522, pacueTHple 3HaueHUs KoddHLMEHTa
YIULIOTHEHUS CllelyeT MPUHUMaTh PABHBIMU HOPMAaTHBHBIM.

521 HopmaruBHbie 3HaueHHs Ko3(d(HUIMEHTOB mnonepeyHoi  jmedopMmaiuu v,
PEKOMEHYeTCsl OIpPEeAEeNSTh NO pe3yJbTaTaM HMCIIBITAHHE METOAOM TPEXOCHOTO CXKATHS IO
KOHCOJIMANPOBAaHHO-APEHUPOBAHHOM CXEME C HE3aBHCHMBIM H3MEPEHHMEM IPOAONBHBEIX H
nonepeynslx Aedopmanuii obpasia rpynTa. 3HaUEHHUS Vv, CIEIYET ONPEAETATh KaK CPeJHHE
apuMeTHUeCKMe YacTHBIX 3HAYEHHH 3TOH XapaKTEpUCTHKM, IOTYYEHHBIX B OTAENBHBIX
UCIBITAHUAX, WIM KaK 3HAUCHHS, YCTAHABIMBAEMBIE I[10 OCPEIHEHHBIM 3aBHCUMOCTAM
U3MEPSEMBIX B OTIBITAX BEJIUYUH.
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PacueTHbie 3HauYeHHA Kod(pduLHMeHTa nonepedHoii AedpopMauuu Vv clielyeT NpUHUMATh
PaBHBIMH HOPMAaTHBHBIM.

[Ipu oTCYyTCTBMH 3KCIIEPUMEHTAIbHBIX 3HAUEHUI V pacueTHbIe 3HaYeHus KodbduLueHTa v
npu 060CHOBaHKMY AONYCKaeTcs IPUHUMATH 110 Tadsume 3.

Tabavua 3

['pyHTSHI Koa¢¢uument nonepeyHoit aedpopmaunu v
HEMCP3/10€ COCTOSHHE TBEPJIOMEP3N0E COCTOAHME

I"nnnsbl npu:

I, <0 0.20-0.30 0,30 -0.35

0<1, <025 0,30-0,38 0,35-0.39

025<I, 0,38 -0,45 0.39-041
CyranHkn 0,35 -0,37 0,27 -0,33
leckn u cynecu 0,30-0,35 0,20-0,30
KpynHO0BI0MOUHbIE TPYHTHI 0,27 0,20 -0.25

[TpuMeyanue— Meubluue 3HAYEHHS V NPHHUMAIOTCS n1PU 6OJIbILEH MAOTHOCTH FPYHTA.

5.22 Jins npenBapuTeNbHBIX pacyeToB OCHOBaHMH coopyxenui I — III knaccos, a raxxke
JUIsL OKOHYATeNbHBIX pacueToOB OCHOBaHMH coopyxenui IV kmacca pomyckaercs npu
000CHOBaHMH OTIPENlENsATh HOPMATHBHBIE M PpAacHeTHBIE 3HAYEHMs MPOYHOCTHBIX H
neopMalMOHHBIX XapaKTePUCTUK IpyHToB o tabmuuam u3 CII 22.13330 B 3aBUCHMOCTH OT
UX (QHU3MYECKHX XapaKTepuCTHK. 1 OTAeNbHBIX PaHOHOB JIONYCKAaeTcs TM0Jb30BaThCs
PETHOHAIBHBIME TaOIUIAMH XapaKTEPUCTHK IPYHTOB, CIEUUDUYECKUX AN THX PaioHOB,
NPUBEICHHBIMYA B TEPPUTOPHATBHBIX CTPOHTEIBHBIX HOPMaX.

5.23 Jlna obocHOBaHus Oe30macHOil M Haae)XHOH paboThl rpyHTOB ocHoBaHuii [ TC npu
JEHCTBUY AMHAMHIECKHX HArpy30K M BO3ACHCTBUH He0OXOOUMO MPOU3BECTH:

OLIEHKY BETMYMHbI JMHAMUYECKOTO CONPOTHBIEHH) HEAPEHUPOBAHHOMY CIABUTY 5,

OLEHKY [MHAaMUKU pOCTa H30LITOYHOIO MOPOBOTO [JABIACHWS B HECBA3ZHBIX M CBSA3HBIX
rpyHTax B Mpolecce AMHaMHYECKOTO BO3JEHCTBUS M €ro BEJIMYMHbBI IIOC/IE 3aBEpLUCHMS
JIMHAMHYECKOTO BO3/IE€MCTBUS;

OLEHKY BEIMYMHBI MOCTUHKIMYECKOH MPOYHOCTH TPYHTOB (IPOYHOCTH IPYHTOB HOCIE
3aBepIlleHNs AMHAMUYECKOr0 BO3AEUCTBHS);

OlleHKy IMHAMHUECKHX MOAyJIeil casura G, obsemuoro cxarust K u nemnuposanus DY
B Mpolecce IWHAMUYECKOTO BO3JEHCTBHS, KOTOpble HEOOXOOMMBI NS ONpeleseHus
BO3HUKAIOLINX B IPYHTE JOMOJHUTENbHLIX AedopMalinii ¥ CABUralOIIUX HAIPSKEHHUIL;

OLEHKY BETWYMHBI JOMOSHUTENBHBIX OCAMOK W KPEHOB COOPYXKEHMS M TPYHTOBOIO
OCHOBaHMsl BCIIECTBUE TUHAMHYECKOTO BO3JEHCTBYSL.

[Ton nuHaMUYECKUMH BO3NCUCTBUSMH ClelyeT MOHUMATh HampshkeHus W aedopmalini,
BO3HUKAIOIIME B I'PYHTOBOM OCHOBAHMM IIPU COBMECTHOH paboTe CHUCTEMbl «COOPYNKEHHE—
OCHOBaHWe» U [MeMCTBUM CeWCMUYECKMX, BOJIHOBBIX WM JIENOBBIX Harpy3ok. Kaxas u3
Harpy30K XapaKTepusyeTcs CBOeH IIpOJODKUTENLHOCTEIO I, XapakTepHOM 4acToTod f,
NMKOBEIMY 3HAUEHUSIMH KACATEIBHBIX HalPSDKCHUN Tnax U Tmin. Y Ka3aHHBIE XapaKTEPUCTUKH
€cTh pe3ynbTaT MOCTPOCHHs MOJENN BHEIIHEr0 BO3JACHCTBUS, CYIIECTBEHHO YIpPOIIAOLINit
peasibHBIN, HErapMOHWYECKMHA ¥ HEperyJIsapHBIH XapakTep CHJIOBOTO B3aMMOAEHCTBHUA
COOPY)KEHUS C TPYHTOBBIM OCHOBaHUEM.
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5.24 [luHamuyeckue IapaMEeTpbl MPOYHOCTH TIPYHTOB SABJIAIOTCS WHTErPaJbHBIMU
XapakTepuUCTHKAMU M OIZHOBPEMEHHO 3aBUCAT KaK OT (PU3MKO-MEXaHUYECKHUX CBOMCTB
IPYHTOB, TaKk U OT NapaMeTpOB BHEIIHWX BO3JACHCTBUM. MeTox omnpeaeneHus MapaMeTpoB
MPOYHOCTH MpU AUHAMMYECKMX BO3JEHCTBUAX — PaCUETHO-IKCIIEPHMMEHTANBHBIA ¢
UCIIOJIb30BAHMEM  IIOCIEAOBATENBHBIX  HOpubmixkeHuft.  IIpoyHOCT  TPYHTOB  MpH
JAVHAMUYECKMX BO3JEHCTBHUAX CIEAYET ONpPEAENsSTh Ha OCHOBE THMIOTE3bl O BO3MOXKHOCTH
TUHEHHOro HEe3aBUCHMOIO CyMMHPOBaHHs PE3yJIbTaTOB BHEIIHUX BO3JACHCTBUIN (HAKOMIEHUs
noBpexaennit) [lanmrpena-MaitHepa. OCHOBOH pacdeTHO-OKCIIEPUMEHTAIBHBIX OLIEHOK
JVHAMUYECKHX XapaKTEPUCTHUK SIBJISAFOTCS PE3y/bTaThl MOJIEBBIX (CTATUYECKOE 30HAMPOBAHHE,
yJIbTPa3ByKOBOE 30HAMPOBaHUE, CEHCMO30HIMpPOBaHNE) W JIADOPATOPHBIX HCIIBITAHUH
TPYHTOB.

5.25 3amauya 7abopaTOPHBIX DKCNIEPUMEHTATBHBIX HCCIEAOBAHMHA — oIpeneneHue
YPOBHS LMKIMYECKUX HANPSIKEHUH NPU 3aJaHHOM YPOBHE CTATUYECKUX HaNpPsKEeHWH,
BbIACPXHMBAEMBIX PYHTOM [0 pa3pyuieHus (B ycinoBusx 3anaHHoro HJIC). Iporpamma
MCIBITAaHUN  JIO/DKHA  Y4UTHIBATb  pa3gM4HblE IOTEHIHalbHblE (GOPMBl  NOTEpPU
YCTOWYMBOCTH CUCTEMBI «COOPYKCHHE—OCHOBAHHME», @ TaKXe IPOTrHO3MPYEMbIE YPOBHH
CTaTMYECKMX M LHMKIMYECKUX HampskeHUH B ocHoBaHuu. Ilpu cdopmuposaHuu
nporpaMMbl J1abOpaTOpHBIX HCIBITAHHE [JONMYyCKAaeTCs paccMaTpuBaTh HE BCE BH/bI
BHEIUHUX BO3[AeMCTBHMU, a JHIIb HaMXYAIIWE, C TOYKH 3PEHUS BO3IMOXHOH MoTepu
YCTOHYMBOCTH cOOpyXeHHeM. KOHCepBaTU3M MONIYYaeMBbIX OLICHOK JOJDKEH OblThb
NOATBEPXKICH UMEIOUIMMUCST JaHHBIMH MCCIEAOBAaHMA JUHAMMYECKAX CBOHCTB FPYHTOB B
0Te4eCTBEHHON M MHPOBOH INpakTuke. [lepeHoc pe3ynbTaToB NaGOpaTOPHEIX HCMBITAHUH
Ha HarypHble YCJOBHS TpeOyeT COOTBETCTBYIOIETO HaydyHOro oOOCHOBaHUA WU
UCTIOJb30BaHUS HETPHUBUANBHBIX MOAXONOB K KOMIUIEKCHOH OLIEHKE B3aHMHOTO BJIMSHHUS
LMKJIMYECKOr0 XapaKTepa Harpy)Xe€HHUs, MNIUTEIBHOCTH €ro BO3/JICHCTBHs, HENMHEHHOTO
XapakTepa peakuud TpyHTa Kak aAByxda3Ho#l cpeibl Ha BHEIIHME BO3AEHCTBUS,
HEJIMHEHHOro B 11€J10M IIPOLECcca HAKOIUIEHHs TMOBPEXAAEMOCTH B MPYHTE KaK CIUIOIIHON
cpeae U 1.4, OcoOEHHOCTH HpOrpaMMbl W METOAMKH MPOBEACHHS J1abOpPaTOPHBIX
NUHAMUYECKHX HCHBITAHUR TPYHTOB, METOAMKM MHTEPNPETallMH H MpPEIACTaBlEHUA
pe3yNbTaToB NPHBEAEHBI B IPHICKEHHH b.

5.26 JluHaMHuecKHME XapaKTEPUCTHKH IPOYHOCTH KaK CBA3HBIX, TaK M HECBA3HBIX
FPYHTOB cjielyeT OMpeAensTh B AONAX OT CTaTHYECKOH MPOYHOCTH, MPUYEM OHU JIOJIKHBI
YCTaHABAMBATbCA AN KaXJOro BHAA BO3ACHCTBUH MHAMBUIYyanpHO. IlapameTpamu Ans
CpaBHEHHS BbICTYNAIOT 3P (EKTHBHBIN yron BHYTPEHHETO TPEHHS @ JUIA HECBA3HBIX FPYHTOB
M COMPOTHBJICHHE HEAPEHHPOBAHHOMY CIBUTY S, AJis CBA3HBIX T'PYHTOB, MOJIyYEHHbLIC MO
pe3ynbTataM CTaTHYECKUX UCHHITaHUH. [N HECBA3HBIX TPYHTOB TNPH OrpaHH4eHHOH
JIpeHUpylomel crnocobHOCTH OCHOBaHHMS W OJHOPOAHOM HAIPSKEHHO-Ae(pOPMUPOBAHHOM
COCTOSIHMM TPOYHOCTh OMUCHIBAETCS BBEICHHEM TaK Ha3blBAEMOro JMHAMHUYECKOro yria
TpeHHs

g, =1—AU

tg(pCﬂ G!'(I

rae AU —~ HaKOIJICHHOE 33 BpeMs pacueTHOI0 BO3AeHCTBUS N30BITOYHOE MOPOBOE ABJICHHUE.
5.27 HopMaTuBHbBIE 3HAYEHUS MAPAMETPOB MON3YHUECTH Ocypp M Of cip, n ONPEIEIISIOTCS KaK
cpeaHMe apu(MeTHYECKHE YaCTHBIX 3HAYEHWI OTHX XapakTepUCTHK, MOJYYCHHBbIE sl
pacyeToB OCAJAOK 10 pe3yiabTaTaM KOMIPECCHOHHBIX WCOBITAHUH M JUIS  pacyeToB
rOpU3OHTAJBHBIX CMENNEHMHA — TI0 pe3yjkTaTaM CIBMIOBBIX McnbitaHuit. Ilpu 3TOM
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UCOBITAHUSL JOJDKHEI TPOBOAUTRCA ¢ (uKcauueil aedopMauuii BO BPeMEHM Ha KaIoH

CTyleHM Harpysku. YacTuble 3HaUeHUS Op M Ofcp CIELYET ONPENENATh MCXOAS U3
3aBUCHMOCTH

S'r i - i
(14— 1= emihy]

€1iT%o0.i )
Lerp.i
rae €;; —uyacTHbIE 3Ha4YeHHs JAedopMalMH KOMIPECCHOHHOrO cCxaTus (1pu
KOMITPECCHOHHBIX HCIBITAHUAX) HIIH AedopManny cisura (Ipu CABUIOBBIX
MC]'IBITaHI/IHX) B MOMCHT BPECMCHH [;
€,/ — YacTHBIE 3HAYEeHHMs MTHOBEHHOM JedopManuM KOMIIPECCHOHHOIO CKAaTust (Ipu

KOMIIPECCHOHHBIX HCNBITAaHHAX) MMM JAedopMmauuu casura (IpH CABUIOBBIX WCIBITAHUAX).
PacyeTHbIC 3HAUYEHHS Oy U OLerp, n CHICAYET IPHHUMATE PABHBIMH HOPMATHUBHBIM.

5.28 HopmaTuBHOE M paBHOE €My pacdeTHOe 3HaYeHHe KOIDQHUIMEHTa KOHCOIMIAALMH
¢,, =c,. OnpeleiseTcs Kak cpeiHee apudMeTHUEeCKOe U3 YaCTHBIX 3HAYEHHH 3TOM

XapaKkTePUCTUKH, NOJTYUEHHBIX 10 pe3yNbTaTaM MCIBITAHANR B ONOMETPaX ([PHMEHHUTEIBHO K
ojgHomepHoil 3agaue) B coorBercTBUM ¢ ['OCT 12248. Jlomyckaetcs omnpeaeneHue c,
METOJIOM  TPEXOCHOTO  CXKAaTHi MO  KOHCOJHIMPOBAHHO-HEAPCHUPOBAHHOM  cXeMe
(npunoxenue b).

Jnst ocHoBanuit coopyxenus HII-IV kmaccoB, a Ha paHHMX CTaAUsX MPOEKTUPOBaHUS U
s ocHoBaHMit coopyxenuit 1 m Il KinaccoB NMpUMEHHTENBHO K OJHOMEPHOi 3ajade
JIONYCKAeTCsl HOpPMAaTHBHOE M PaBHOE €My pacdeTHOe 3HadeHHe Kod¢¢HuueHTa
KOHCONMUJAUMA ¢, , =C, ONPEAENATh IO pe3ynbTaTaM (UILTPALIMOHHEIX HCOBITAHUM C

y4eTOM MoKa3arejel MOPUCTOCTH M YIIOTHEHHs IPYHTA IIPH YCJIOBMH, YTO 3TH MOKa3aTeNH
OIpeAENneHb! OMBITHLIM ITyTEM.
5.29 3a popmaruBHOE 3HadeHHMEe Kod(duiueHTa (QUIBTPAUU Kk, CIEAYET NPHHHMATh

cpenHee apuM(METHUYECKOE YaCTHBIX 3Ha4YeHHit kodpdunuenta QUIsTpaUMH rpyHTa,
ONpEAeNAEMBIX NPUMEHUTENBHO K JIaMMHApHOMY [BIXKEHHWIO BOABI MO 3akoHy [lapcu Ha
OCHOBE pE3yJIbTATOB MCIBITAHUM IpyHTAa Ha BOJONPOHMLIAEMOCTh B 1a0OpaTOpPHBIX MM
MOJIEBEIX YCIOBHUAX C YYETOM BOCHPHMHHMMAEMOI0 IPyHTOM T€OCTaTHYECKOTO OABJIEHUS W
Harpy3ox, BO3HMKAIOIIUX IIOCIE BO3BEAEHUS COOPYXKEHHUA, a TAKKE C YUETOM CTPYKTYPHBIX
ocobenHocTedl rpyHTa. Ilpu pesko BelpaxkeHHOW (GUIBTPALMOHHOM aHM30TPONUM, KOTAa
BOJONPOHULIAEMOCTh I'PYHTa U3MEHSeTCS B 3aBHCHMOCTH OT HampapjeHust 6omee yeM B 5 pas,
clieyeT ONpenensaTs KodbdWIMeHThl GUIBTpalMd MO TJIaBHBIM OCSM aHM30TPOIMH.
PacueTHble 3HaueHus Ko3dhodunuenta GUIbTpauuKH Kk CIEAyeT NPUHUMATH PaBHBIMU
HOPMaTUBHBIM.

[Tpumeuanue— Jnacoopyxenuit Il u IV knaccor pacueTHble 3HaUEHUA KOID(PULHEHTOB (HUALTPAUNK

FPYHTOB OCHOBAHHMsI [OITYCKA€TCS OMpPENENATh N0 aHajioraM, a TakKe PacueToM, MCMOJb3ys Apyrue Guzuko-
MeXaHU4YECKHE XapaKTePHCTHKH FPYHTOB.

5.30 PacyeTHblE 3HAYEHHs OCPEJHEHHOTO KPHUTHYECKOIO TIpaaueHTa Hamopa [.., B
OCHOBaHHHU COOPY)KSHHS ¢ APEHAXKEM CJIeyeT IPUHUMATH [0 Tabaune 4.
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Tabnuna 4
PacueTHblit OcpeaHEHHbIH KPUTHUECKNI
I
PYHT TPAnuEHT Hanopa 1 crm
Mecok:
MENKni 0,32
CpeaHeil KPyNmHOCTH 0,42
KPYRAHbIH 0,48
Cynecb 0,6
CyrauHok 0.8
['nuHa 1,35

PacueTHEIE 3HAUEHUS] MECTHOTO KPUTHYECKOTO I'paJieHTa Haropa /., ClieyeT OnpeaesisiTh,
UCHONb3Yyst pacyeTHble METOJB! OLEHKU Cy(PhOo3noHHON yeTOMUMBOCTY TpyHTOB NMGO myTem
HCIBITAHUH TPYHTOB Ha CY(hGhO3MOHHYIO YCTOMUHMBOCTE B JIAOOPATOPHBIX MM HATYPHBIX
YCJIOBUAX.

Jnst Hecy(ddO3HOHHBIX NECYAHBIX TPYHTOB [, JOIIyCKaeTCs NPUHMMATh IPH BBIXOJE
IIoToKa B ApeHax paBHEIM 1,0, a 3a aApenaxeM — 0,3. JIJIg NMelIeBaTO-TJIMHUCTBIX IPYHTOB MpU
HQJIMYMM JPEHAXa WIH JKECTKOM IPUIPY3KHM IIpH BBIXOZAE Ha IIOBEPXHOCTb IPYHTa I,
JOITyCKaeTcd IpUHUMATh paBHBIM 1,5, a mpu nedopmupyemoit mpurpyske — 2,0.

5.31 HopmaTuBHble 3HaueHUS KO3(PGUIMEHTOB YHPYIOif U rpaBUTALMOHHON BOAOOTIAYUH
Uiy H Up CIETYeT ONpeAeNATh IO pe3ysbTaTaM HAaTypHBIX HaOmioeHu# 3a U3MEHeHHEeM
HaIopoB M yPOBHEH BOJBI B U3MEPUTE/IbHBIX CKBOKHHAX, YCTaHOBIEHHBIX B M3 ocHOBaHu4,
npu prKcalMy HANIoOpa B 3alaHHOH TOuKe (HarpUMeEDp, B ONBITHOH CKBa)KUHE).

PacuerHble 3HaueHHs KOIPPUUMEHTOB L; Wy cledyeT MPUHHMATh pPaBHBIMU
HOPMAaTUBHBIM.

MpuMeyaHue— 3HaueHus y; ¥ u OCHOBaHMii coopyeHuit II—IV knaccos nonyckaercs onpeneasTs no
pe3yJbTaTaM MCMbITaHUH B 1a60PaTOPHBIX YCNOBUSAX.

5.32 JlunkocTts (aAre3u0HHYIO IPOYHOCTH) IPYHTA L ONpeAensioT myTeM oTphiBa oOpasia
MaTepuajia OT TPYHTOBOro MaccuBa. PacueTHoe 3HaucHHE JUNKOCTH cleAyeT MPUHUMATb
PaBHBIM HOPMAaTHBHOMY.

5.33 PacuetHoe 3HaueHUe KO3 pUIMERTA TPEHAS Ha KOHTAKTe HETPYHTOBOI'O COOPYKEHHs
¢ IPYHTOM OCHOBAaHHUs, tgQ's B CJy4ae OTCYTCTBUsS pE3YJBTATOB MPSAMBIX OINpeAesieHUH
HasHayaercs He Oonee 2/3 BeJWUYMHBI (gQ' TpPYHTA BEPXHEro CJlOs OCHOBaHHH,
KOHTaKTHPYIOLIETO C [IOBEPXHOCTBIO COOPYKEHHUS.

XapaKTepHCTHKH CKAJBHbBIX IPYHTOB

5.34 HopMmaTtuWBHBIE 3HAYEHUs Tpefiena NPOYHOCTH oOpa3lia CKaJlbHOTO TIPyHTa Ha
OJJHOOCHOE CXaTHe R, U OJHOOCHOE PacTsDKEHHUE R, ,, a TAKXKe npejena NPOYHOCTU MaccuBa
CKaJIbHOT'O TPYHTa Ha OJHOOCHOE pacTshKeHHE R, M OAHOOCHOE CXaTue R, caeayer
ofnpenensaTh KaK CpeJHHe apH(MeTHYECKHE YacTHBIX 3HA4YeHUH OSTHX XapaKTEPUCTHK,
NOJIyICHHBIX B OTAENBHBIX UCMBITAHUAX METOAAMH CXKATHA M PACTKEHUsI COOTBETCTBEHHO B
71260paTOpHBIX U B IOJNEBBIX YCJIOBHAX. B nmabopaTOpHBIX yCIOBHSX NOMYCKaeTCA Takdke
NPUMEHSATh KOCBEHHBIE METO[bl HCIBITAHWNA (HAllpUMEp, C HCIONB30BAHHUEM COOCHBIX
ITyaHCOHOB, CpepHUECKUX MHANKATOPOB).
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5.35 YacTHple 3HaueHHs NIPEICIIOB IPOYHOCTH HA CKATHE U PacTHKEHIE MAaCCHBa CiIedyeT,
KaK IpaBHIIO, OMPEACIATh SKCIIEPIMEHTATBHO B MOJEBBIX YCIOBHSAX: HA CXKaTHE — METOIOM
OJHOOCHOIO CXKAaTHS CKAIBHBIX LEJHKOB, Ha PACTSDKEHHWE — METOJOM OTphbiBa OETOHHBIX
IITAMIMOB (110 KOHTaKTy 6€TOH—CKana) Wi CKabHBIX LEIUKOB (0 MACCHBY WUJIM TpPEIlMHAM)
B YCJIOBHAX OJHOOCHOIO PacTsDKEHHS.

PacuerHrle 3HaueHMS XapakTepHcTHK mpoyHoctH RS u RY crepyer ompenensth B
coorBeTcTBHH ¢ ykazaHusmu ['OCT 20522 npu  OZHOCTOpPOHHEH NOBEPUTENBHOH
BepositHocTH (. =0,95. Pacuernsie 3HaueHus XapakTepucTHK R.u Rin, Rewn H Rymn
NPUHEMAKOTCS PaBHBIMU MX HOPMATHBHBIM 3HAYCHHSIM.

IIpy 060CHOBaHMH pacHETHbIE 3HAYCHHSA K, B HalpaBICHHAX, HE COBNAJAIOMIAX C
HOPM&IAIMH K IIJIOCKOCTAM TpEUIMH, [JOMYyCKaeTcs IpHHHMaTe Mo Tabmuie S5, a B
HaNpaBICHUAK, COBIAJAIONINX ¢ HOPMALIMU K TUIOCKOCTSAM CIUIOIIHBIX TPEIIUH, TPUHHUMATH
PaBHBIMH HYJIIO.

5.36 HopMaTHBHBIC 3HaUYEHHUS NAPAMETPOB tg ¢, U ¢, MACCHBOB CKAaJILHBEIX IPYHTOB
NpU CTaTHUYECKUX BO3ACHCTBUAX cleayeT ONPEAeNsaTh A8 BCEX MNOTECHUHANBHO
OMacCHBIX PAaCYCTHHIX ITOBEPXHOCTEH MJIH 3JIEMEHTAapHBIX IUIOHMIAAOK CABHra [0
pe3ynpTaTaM IMOJIEBBIX UIH JaOOpaTOpHBIX (B TOM 4YHMCI€ MOIENbHbIX) HCIBITAHUH,
HPOBOJMUMBIX METOIOM MEIIECHHOTO cpe3a (cABUra) GETOHHBIX LITAMITOB MJIM CKaJIbHbIX
LETHKOB.

HcnbiTanust yka3aHHBIMM METOJIaMH M ONpENENICHHE IO MX pe3yjbTaTaM HOPMATHBHBIX
3HaYeHHH 1gQ, H C, CIENYET IIPOM3BOJMTHL C YYETOM YCJIOBHIf, COOTBETCTBYIOUIMX BCEM
pacyeTHBIM CJTy4asiM B IEPHOJbI CTPOMTENBCTBA U IKCIUIyaTallil COOPYKEHMUS.

5.37 OOpaboTKy pe3ynbTaTOB MCHBITAHUH 1A OMpeieNeHuss HOPMATHBHBIX H PACYETHBIX
3Ha4eHHHR tgQ U c ciaelyeT NMPOU3BOAMTH TaK )K€, KakK A HEeCKaJbHBIX I'PYHTOB (cM. 5.15 H
5.16).

5.38 s ocHoBaumit coopyxennii 11l 1 IV knaccos, a Taxoke 11 OCHOBaHHUH COOPYXeHuU#H
I u II xaccoB Ha cTaAMK TEXHHKO-3KOHOMHUUYECKOTO 0OOCHOBAHUS CTPOUTEILCTBA PACUETHBIE
3Ha4YeHHUs tgQ,, H Cyy, MPEIHAZHAYEHHBIE AJIS PACYETHBIX CXEM, JOITYCKAETCS [IPHMHAMATD HO

Tabmuue 5 ¢ UCIONb30BAHUEM aHAJIOTOB, KOPPEIALMOHHBIX CBA3eH M T. 1. 3Ha4eHU tgQ, ,
cin s ocHoBaHUM coopyxeHu#t 1 m Il kmaccoB Ha cTamusx mpoekra M paboueii
JIOKyMEHTALMH TIPY COOTBETCTBYIOIEM OOOCHOBAHMM TaKKe JOMYCKAETCs NPHHHMATH MO
5Tol Tabnuue, eciM pacyeThl C HCIOIb30BAHMEM OJTHX XapaKTEPHUCTHK HE OMPEIENAIOT
rabapuTbl coopyxeHuit. JlaHHBIMM 3TOH Tabmuubl HONMyCKAaeTcs M[OJb30BAaTbCA BO BCEX
clydasx MpH ONpeleSiCHHH 3HAYeHW# tg@ M ¢, MpeAHa3sHaYeHHBIX IS COCTABIIEHHA
HHXXEHEPHO-TE0JIOTUUECKUX cXeM (MoAenei).

5.39 lns onpenenenus tgy,, ¢, U HA UX OCHOBE (LY, , Cry IPH AMHAMHYECKUX (B TOM

qHucJie CCFICMH‘{CCKI/IX) BOBHCﬁCTBHHX pCKOMeHﬂyCTCﬂ IMPOBOOUTL UCIBbITAHUSA 10 CNIELHAJIbHO
pa3pabaThiBaeMOii MeTonMKe. JlomyckaeTcs 3HaueHMs tg®,,, Crpy, COOTBETCTBYIONIME
3pQEKTUBHBIM  HANPSOKEHHSAM, TNPHHUMATh paBHBIMH 3HAYCHMSIM [IPH  CTAaTHYECKHX
BO3AEHCTBUAX.

5.40 JedopmaumonHbie XapaKTepUCTHKH MAacCHBOB CKaJIbHBIX mopond ( E,,v,) cnemyet

n’

onpeleaTh N0 pe3yiabTaTaM HCMbITAHHH KaKk MeToJaMH CTaTHYECKOrO HarpyXeHus
cKanpHOro rpyHra (E, W v ), Tak M JWHAMHYECKHMH (CEHCMOAKYCTHYECKMMU MM

20
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YILTPa3ByKOBBIMH) METOJAMH IO PE3y]IbTATaM H3MEPEHHS CKOPOCTEH MPOAOIBHBIX U p, U
MONMEPEYHBIX Uy, BOJH.

J1d ompejeneHus 4YacTHBIX 3HAYCHUH CTaTHUECKHX AEGOPMALMOHHBIX XapaKTECPUCTHK
PEKOMEHYETCs HCIIOIb30BaTh 3aBUCHMOCTH, TI0JIyYEHHBIE PEIICHHEM KPAeBhIX 3a/1ay TEOPUH
YOPYroCTH C IDAaHUYHBIMH YCJIOBHSMU, COOTBETCTBYIOIIVIMH YCJIOBHUSM HArpyXXeHHs MpH
MCHBITaHUAX. YacTHbIE 3HAYEHUS CKOPOCTEH YIPYIHX BOJIH ONPEACISIOT N0 GUKCHPYEMOMY B
MCTIBITAHUAX BPEMEHHU IIPOXOXKACHUS BOIH MEX/Y UCTOUHUKOM U IPUEMHUKOM HMITYJIBCOB.

ITpy npoBeleHNH KaK AUHAMHUYECKUX, TAK U CTATUYECKMX HCIbITAaHUH CIENyeT /Uil ydyera
BO3MOXHOIO BJIMAHHMS HA MHCKOMBIE [apaMeTpbl Takux (PakTOpoB, Kak pa3IduyuHbie
HUH)KEHEPHBIE MEPONPUATHs (BBIEMKA CKaJlbl, YKPEIUTEIbHbIE HHBEKLUNH), TAK U BBHI3BAHHbIC
TPEILMHOBATOCTBIO (AHU30TPOIHUS, HEOJHOPOAHOCTD, HEJIMHEHHas JieopMupyeMOCcTh NOPOL,
MON3y4ecTh) TINATENBHO BHIOWPATH MECTO W YCIHOBUS MPOBEACHUS WCHBLITAHWN Wid
HCIIOJIB30BaTh 00OCHOBaHHBIE KOPPEKTHPYIOUIHE KO3 GHIIHEHTEL.

5.41 HopMaTuBHEIe 3HAUEHHS XapaKTepUCTHK JeOpMAPYEMOCTH MACCHBOB CKAUTHHEIX
TPYHTOB U YIPYrMX AWHaMudeckux xapakrepuctuxk g HUID w (uau) PI'D cnemyer
ofnpedenarb Kak CpeaHHe apuMeTHUeCKHe YacTHBIX 3HAYEHHH OITUX XapaKTepHCTHK,
TMOJIyYEHHBIX B OTAENBHBIX MCIEITaHMAX. HopmaTuBHble 3HaueHuss E, M v, AONMycKaeTcs

TaKAKe ONpPEeAeaTh HCXOAA U3 KOPPEIALHOHHOM 3aBHCHMOCTH MEX/Y CTaTHUeckoi (E, u v, )

U JMHAMHUYECKOH (v,, HUIH V;,) Xa8paAKTEPUCTUKAMH, YCTAHOBIEHHOHW NPU COMOCTaBIECHUM
YAaCTHBIX CONPSDKEHHBIX 3HAYEHMI 3THUX XaPAKTEPUCTHK, MOJIYYEHHBIX B OMHUX W TeX Ke
TOYKAX MAacCHBa, PacMoa0KeHHBIX B pasHbix M1 u (unu) PI'D mcenenyemoro ocHoBaHHS.

Jnst ocHoBaHuii coopyxenuii III u IV xnaccos, a Takxke 1 ocHoBaHUH coopyxenuid I n 11
KJIacCOB Ha CTagud OOOCHOBaHMS WHBECTHILIMI NpH OMNpeAeNeHUH HOPMATHBHBIX 3HaYeHMIi
KOPPE/SILUOHHYIO 3aBHUCHMOCTh C JMHAMMUYECKUMM XapaKTEPUCTHKaMM JONMYyCKaeTcsd MpH
000CHOBaHMM [PUHMMaTh Ha OCHOBE 00OOLIEHMS NAHHBIX UCHBITAHMI Ui aHAJIOTMYHBIX
MH)KEHEPHO-TE€0JOTHYECKUX YCIOBHH.

Jnsa PI'D HopMaTuBHbIe 3HAUeHUS E,, Vi, Upn Usn MOTYT TAKXKE OMPEAEHATBLCA 110 €AMHON
HOPMAaTHUBHO# 3aBMCUMOCTH JaHHO!N XapaKTE€PUCTUKU OT KOOPAUHATEI.

5.42 PacueTHble 3HaUEHHs MOAYJs JAeOpMalliU CICAYET ONpEAe/sTh B COOTBETCTBHUHU €
ykasanusmu [OCT 20522. Ilpu 3ToM 3HaAuUeHUs E jj, UCHOJTb3yeMble B OLECHKAX CMEHICHHU
COOpY)XKEHHH M OCHOBaHMM, clelyeT ONpeleNaTe NP OJHOCTOPOHHEH A0BEpUTENILHOMH
BepostHocTH 0=0,85, a 3HaueHus FE |, MCIOJb3yeMbleé B OLIEHKAaX YCTOHYHMBOCTH, — MpH
0=0,9.

[Ipu npoBegeHMM Kak AMHAMHYECKMX, TaK M CTaTHYECKHUX OKCMEPHMEHTAIbHBIX
¥ccneloBaHUR cIedyeT YYUTHIBATH BO3MOXHOE BIMSHHME HA KMCKOMBIE ITapaMeTpbl TakuX
(aKkTopoB, Kak pasNMYHBIE WH)XCHEPHBIC MEPONPUATUS (BBIEMKA CKalbl, YKPEHUTEJIbHblE
VHBEKIMM), BBI3BAHHBIE TPEIIMHOBATOCTHIO (AHM3OTPOIMS, HEOAHOPOAHOCTH, HelMHelHas
nedopMUpYyeMOCTh TIOPOJ, MON3YYECTh), @ TAKXKE BLISABICHHBIE OCOOCHHOCTH CTPOEHUS U
CBOMCTB I'PyHTAa.

B Tex ciyuassx KOraa yka3aHHble BbILIE BIMAIOINE (AaKTOPbl HE MOIyT OBITb YUYTEHBI
HENOCPEACTBEHHO B XO/I€ ONBITOB, B IIOJYYECHHBIE 110 PE3YAbTaTaM IKCIIEPUMEHTOB YaCTHBIE
3HAYEHUS XapaKTEPUCTUK PEKOMEHAYETCS BBOAHUTH PACYETHBIE KOPPEKTUBBI C IOMOUILBIO
COOTBETCTBYIOUIMX KO3((DHULUEHTOB yclIoBUH paboThl. 3HadyeHHs 3TUX K03)(ULMEHTOB
JIODKHBI  OTIPEIeNsATbCI HA OCHOBE pE3y/IbTaTOB CIENMATLHO IPOBOAMMBIX MM
MpOBeLEHHbIX  paHee (IS  AHAJIOTHYHBIX  YCNOBMH)  3KCIEPUMEHTANBHBIX MU
TEOPETHYECKUX UCCIIEOBAHUY.
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Tabnuua 5

PacuerHble 3HaYEHHst XapakTeprC ik 1g¢1; L2Qi n M Ci; €1, 1 CKAbHbIX I'PYHTOB A/l pACETOB
YCTOHUHBOCTH, YCTONYURBOCTH, PH3HIECKOTO MOAENPOBAHHA U PACUETOB MECTHOM NPOYHOCTH AN
(H3HIECKOTO MO- MOBEPXHOCTEH ¥ MITOMAAOK CABHTa B MACCHBE, IPHYPOUYEHHBIX K TPELUMHAM, 3allOHEHHBIM Pacuer-
MECTHOR I€IMpOBaHUA H necyaHbIM H ITIMHUCTHIM TPYHTOM, ¢ WIHPHHOH MX PAaCKPHITHSA, MM Hble
IPOYHOCTH 110 PACUETOB MECTHOI ot 2 1020 3HAUEHUS
NNOLIaaKaM MIPOYHOCTH JUT npenena
Ka- CHBHFa, He noBepxHocTeil 1 npou-
Te- NpHypOYEH- NJIOIAOK CABHra, HOCTH Ha
ro- HBIM K TIPUYPOUCHHBIX K menee 2 NpenMYNIECTBEHHO C MpEHMYLIECTBEHHO C OHOOC-
pys I'pYHTH OCHOBaHMA TpELNHAM B KOHTaKTy 6eToH— (B TOM unce RECYaHbIM TIHHHCTBIM 6onee 20 Hoe
rpy- MAcCHUBE H K CKajla; pacye€roB COMKH)’T‘HC) 3aNONHUTENEM 3ano;IHUTENIEM pacTaxe-
HTa KOHTaKTy YCTOHUMBOCTH 110 HWe
OeToH—CcKkana TOBEPXHOCTAM MacCHBOB
C/IBHTa, He CKaJlb-
NpUYPOYEHHBIM K HbIX
TPEILMHAM B rpyHTOB
MaccUBe
12Pn o, tgo, 1, el gL | oW, g, C1y Culyy, g, a1, culyy, tgo, 1, CulYe Rim.n,
MIla | tgou/ye MIla tgopy, | Mlla tgou/y, MTla tgPu/Ye MIla 1O, Mila MTlla
| CkanbHble (MacCHBHbIE,
KpynHo6n04HbIE,
CNOUCTHIE, NANTHATHIC,
oueHb cnabo- u 1,8 2,0 0,95 0,4 08 | 0,15 0,70 0,1 0,6 0,1 0,55 0,05 -0,25
cnaboTpelHHoBaThIE,
HEBBIBETpENbIE)
¢ R* > 50 Mlla
2 | Cxanbube (Maccushbie, 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
KpynmHOONOUHBIE,
ONnouYHLIE, CNOUCTDIE,
TUIATYATBIC, CPEIHE-
TPELIUHOBATHIE,
cnaboBeiBeTpENbiE) C
R.* > 50 MIla

T10T°0EEET €T LD
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Okonuarnue madauyst 5

PacucTiible 3Ha4eNHs XapaKTCPHCTHK te@y; t2Qr 1 M Cr; C1 11 CKAJTBILIX TPYTITOB NS PAacycTOB

YCTOHYNBOCTH,

ycroiunBoctH, GU3HYECKOIO MOUEIMPOBAHMS H PACUETOB MECTHOH LIPOYHOCTH i

dr3rueckoro Mo- 1IOBEPXHOCTEH M [INOWALOK CABHIA B MACCHBE, 1IPHYPOYEHHbBIX K TPELLHHAM, 3A1I0IHEHHbIM Pacuer-
MecTHOH ACTHPOBAHUS U nec4aHbiM H [IMHUCTBIM IPYHTOM, C IMHPHHOM HX pacKpbiTis, MM Hbl€
TIPOYHOCTH 110 pac4eToB MECTHOIH ot 2 no 20 3HAYEHHU
oA 1Kam MPOUHOCTH AJ5 npeaena
C/IBUra, He NOBEPXHOCTEN U mpou-
Ka- PUYpPOUEH- [UIOLIA10K CUBHIA, HOCTH Ha
T~ HbIM K {IpHYPOYEHHBIX K MeHee 2 NPEHMYILECTBEHHO ¢ | MPEUMYLLIECTBEHHO ¢ OAHOOC-
ro- ["'pyHTHI OCHOBaHHS TpeLIHHaM B KOHTaKTY 0eTOH— (B TOM uncne TecyaHbIM TJTHHUCTBHIM Gonee 20 HOC
prs MaccHBe U K CKajla; pacueTos COMKHYTHIE) 3aIOTHUTENEM 3afIONHHUTEIEM pacTsxe-
rpy- KOHTaKTYy YCTOHUUBOCTH MO HUe
HTa OeToH—ckana MOBCPXHOCTAM MacCHUBOB
CABHra, HE cKajlb-
[IPUYPOMEHHBIM K HBIX
TPELLMHAM B IPYHTOB
MacCHBe
tgpn Cin 1201, cr CilYg tegr, 5 (WY teor, 1, 1Y, e, L Yy, 1201, a, Ot R, mu,
Mlla | tgou/ve MIa gQn/y, MTla tepn/Y, MIla 1oy, MIla LEQW/Y. MIla Mlla
3 CkanbHbie (MacCHBHbIE,
KpYrHOONOYHBIE, 6:104-
HBIE, CNIONCTHIC, TITHTYATBIE
CHIBHO M OYEHD CHITBHO-
TPELLMHOBATHIE) 1,3 1.0 0,80 0,2 0,7 0,1 0,65 0,05 0,55 0,05 0.45 0,02 -0,10
¢ 15 <R <50 MIa; 2,0)
CKanbHbIE C1aboBbI-
BETpeNble, C/1ab0Tpe-
WMHOBATHIE)
cS5<R.<15Mlla
4 [TonyckanbHele
(nnuTyaTsie, TOHKO-
NAWTHATbIE, CPEHE-, 1,0 0,3 0.75 0.15 0,65 0,05 0,55 0,03 0,50 0.03 0,45 0,02 -0,05
CUIbLHO- H OYeHb (3,0) (1,5) (0,5) (0,3) (0,3) 0,2) (-0,5)
CHITBHOTPELLIHHOBATHIE) C
R*>5 MIla

[Ilpumeuanus

1 B rpadax 5—14 caepyet npuinmars y, = 1,25.
2 Jlns IOBCPXHOCTCH CABMTa, IPUYPOUCHHBIX K TIPCPLIBHCTBIM H KYIHCOOOPa3HBIM TPCILKHAM, NPMBCACHHBIC B rpadax 7-14 3HauCHHA XapaKTCPUCTHK (2@, tg@)/Y, HCOOX01MMO
YMHOXATb Ha K03 QHuneHT 1,1, XapaKTePUCTHK ¢ CpyY, — Ha KOIPOHUMENT 1,2.
3 IpuBeaennsie B Tabile XapaKTEPHCTHKH COOTBETCTBYIOT BOAOHACHILIEHHOMY COCTOAHHIO MacCHBA IPyHTa.

*R. — HOPMATHBHLIE 3HAYEHHA NPEJIENA 1IPOYHOCTH OTAEILHOCTEN Ha 0,1HOOCHOE CKATHE.
< p
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Ha crtagum oOocHOBaHMS HWHBECTHMLMII pacueTHble 3HAUCHHs MOAYNs AepopMaluu
CKaJIbHBIX MAacCHBOB E JOMyCKaeTCd OMPEAEISITh Ha OCHOBE AHAIOTOBBIX KOPPENALIMOHHBIX
CBA3€M  DTOH  XapaKTepUCTUKH C  XapakTepUCTHKaMHM  JPYTUX  CBOWCTB  —
BOJONPOHUIIAEMOCTBIO, BO3AyXOINPOHUIIAEMOCTBIO U Ap. IIpy 3TOM XapakTepucTHKM APYTHX
CBOHCTB JOJDKHBI OBITH YCTA@HOBJIEHH! IO pe3ysIbTaraM UCIBITAHWUH B H3y4aeMOM CKaJbHOM
MaccuBe.

PacuerHple 3HaueHus KoddduimeHTa MonepeyHold aedhopManuu v cieayeT NPUHUMATH
PaBHBIMM HOPMAaTHBHBIM. PacueTHble 3HaU€HUSI V MacCUBOB CKaJIbHOTO I'PYHTA AOMYCKaeTcs
OIIpEAENSITh 110 aHAJIOTaM.

543 Hopmarusuele 3HadeHus Kodb¢uuueHta GunbTpaumun Kk, W YAJIbHOTO

n

BOJOIIOITIOMIEHHUSA g, CICAYET ONpeaciiATh KaK CpCIHHC apmbMeTmccxue 3HA4YCHUs

pe3yJabTaTOB, IOJYYEHHBIX IPH MCMBITAHMAX, BBIMIOTHEHHBIX OJIMHAKOBBIM METOJOM B
coorBercTBUM ¢ T'OCT 23278. B CJHOXHBIX THIPOT€OJOTMYECKHUX YCIOBUSX (pe3Ko
BBIp@XEHHAs aHM30TpONUS GHIBTPALMOHHBIX CBOMWCTB, KapcT, HEONPEHeNeHHOCTh
TPaHHYHBIX YCIOBUI U Ip.) HOPMATUBHOE 3HAYEHHE k, CIEAYET ONPEAENTh [0 pe3ynbTaTaM

WCMBITAHUH B KYCTC CKBaXHH. HpI/I ONnpeaCJICHUN k" n q, HCO6XO,I]X/IMO YYUTEIBATh

HaMpsHKeHHOE COCTOSIHME TIpyHTa B HM3y4aeMOil 30He OCHOBAHHS M €r0 BIUSHHE Ha
GHIIBbTpalMOHHBIE XapaKTEPUCTHKY CKalbHOI'0 MacCHBA.
PacuetHble 3HaueHHMs KO3(¢duuMeHTa GUIBTPALUM K M YAEIHHOIO BOAONOIJIOUIEHHS ¢

clleyeT NIPUHUMATH PaBHBIMU HOPMATHBHBIM.

5.44 HopmaTuBHBIE 3HA4Y€HUs KPUTHYECKON CKOPOCTH [ABIDKEHHUS BOIbI B TpELIHHAX
(mpociolikax, TEKTOHHYECKUX 30HaX APOOJICHHUS) Ver jn, KAK IPABUIIO, CIECAYET ONpPENENsTh NO
pe3ynbrataM cyh$O3MOHHBIX MCIBITAHMH 3alI0HUTENS TPEIHH (IPOCIOEK, 30H APOOIeHH)
1 00pa3loB caMUX MOPOJHEIX 610KOB.

PacyeTHBIe 3HAYECHUS V,,,j CIIENYET IPUHUMATH PABHEIMH HOPMaTHBHBIM.

s ocHoBaHmit coopyxernit III u IV knaccoB, a npu cOOTBETCTBYlOIEM 060CHOBaHUH H
Zns ocHoBaHMI coopyskeHuii I u I xnaccoB 3HaYEHHUS V,,j AOITYCKAETCS ONPEAEATE pacdeToOM
B 3aBHCHMOCTH OT T€OMETPUIECKUX XapaKTEPUCTUK TPEIIUH, BA3KOCTH GUILTpYyoLeHd BOAbI
U QU3UKO-MEXaHHYECKUX XaPaKTEPHCTHK 3aMONHUTEN S TPEIIMH.

PacuerHble 3Ha4YeHHs (paBHble HOPMATHBHBIM) KPUTHYECKOrO rpajueHTa Hamopa [

er.j
(GUIBTPAIMOHHOTO TMOTOKAa B HaNpaBleHMM MpPOCTHPAHMS pPacCMaTPUBACMON CHCTEMB
TpEIUH TaKKe CJIeQyeT ONpefeNATh pPacyeTOM B 3aBUCMMOCTH OT FE€OMETPHYECKHMX
XapaKTepPUCTHK TPEIIMH, BS3KOCTH BOABl M  (HU3HKO-MEXaHMYECKHX XapaKTePHCTHK
3aMOJHATENS TPEIUH.

5.45 HopMaTHBHBIEe U pacyeTHble 3HaYeHUs KOO(GQPUIMEHTOB ynpyroil U rpaBUTaALMOHHON
BOJOOTAAYM M, .M, .1, M N CIeAyeT ONpeleNaTh B COOTBETCTBHHM ¢ 5.30 mo pe3ynpraTam

WCIBITAHUA B HATYPHBIX YCIIOBHSAX.

5.46 Tlo nedopmMuHpyeMOCTH, NPOYHOCTH U (QUIBTPALUMOHHBIM CBOMCTBaM B pPa3sIMUHBIX
HaMNpaBJICHUAX MAacCHUBbl CKalbHBIX TIPYHTOB CJeAyeT CUYMTAThb M3OTPONHBIMH [PH
KodppULMEeHTe aHH30Tpomud He OGojee 3 M aAHM3OTPONHBIMH — Mpu KoddduuueHTe
aHu30Tponuu Gonee 3.

547 Jna cunsHOmedopMupyembix (npy E < 1000 Mlla), nerkoBbIBETPUBAEMBIX,
CHWIbHOTPEIMHOBATHIX, pa3MOKAlOMMUX M HaOyxalomuX [oA BO3AECHCTBMEM  BOABI
MOJIYCKAJILHBIX T'PYHTOB CJEAYeT NMPUMEHATb COCTaB M METOHBI ONpENEieHHs uX (PM3HKO-
MEXAHUYECKNX XaPaKTEePHCTHK M pPAacueToB, COOTBETCTBYIOMME KaK CKaJlbHBIM, TaK U
HECKaIbHBIM IPYHTaM.
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6 I/lﬂmenepﬂo-reonornqeckaﬂ
H pacueTHasl CXeMaTH3alUdA OCHOBaHMI

6.1 IlpoekTupoBaHHE OCHOBAHWA H INPOrHO3 HM3MEHEHHS UX COCTOSIHHA B IpOUECCE
3KCIyaTalMH THAPOTEXHHYCCKUX COOPYXKEHHH CIIENYET BHINONHATH HAa OCHOBE HH)KEHEPHO-
TeONIOTHYECKHX U PacyEeTHHIX FTeOMEXaHMIeCKUX MOJENei (cxem).

HH)xeHepHO-reoIorHuecKUe MOJAEIH HCTMONB3YIOT NMpH BEIOOpe paitoHa, ywacTtka W
KOHKYpUPYIOIIMX IUIOMAJOK pa3MEmeHHsi O0BEKTa, NPH KOMIIOHOBKE COOPYXKEHUMH
o0beKTa, OpU BHIOOpE THIIOB COOPYXEHUH, NPH KOHCTPYHPOBAHUH COOPYXKEHHH, MpPH
COCTaBJICHHHM PAcCYETHHIX I'€OMEXAHUYECKHX CXEM H NpU OOOCHOBAHUH IKOJIOTHYECKOM
0e30MmacHOCTH.

PacuerHble reoMexaHHYecKHe MOJENM HCHONB3YIOT IpH pacyeTax M pa3paboTke
KOHCTPYKLHH COOPYXCHHI, IPH 00OCHOBAHUH HX TEXHUYECKON HaKHOCTH, IKOJIOrHYECKOH
6e30MacHOCTH M KOHOMHYECKOH LieNIecooOpa3HOCTH.

6.2 MExeHepHO-Te0NI0rnYecKas MOAEIs (CXeMa) OCHOBAaHHS AOJDKHA MPEACTABIATL CO0O0i
coBokynHocTh MI'D, KaIbli M3 KOTODPBIX AO/DKEH OBITH OXapaKTepU30BaH HHXKEHEPHO-
reoNOrMYecKMMM ¥ THPOTEOJIOTMMECKUMH TNpPH3HAKaMH M HaJelieH MOCTOSHHBIMH
HOPMATUBHBIMH ¥ PacueTHHIMU 3HAYCHUAMU KJIACCU(UKALHOHHBIX, a PU HEOOXOAUMOCTH —
1 JApYTUX (HU3UKO-MEXaHHYECKHX [TOKa3aTesiel TPyHTOB.

VmKeHepHO-TeooTHIecKass MOAENb JOJDKHA, KaK IpaBUIIO, NPEACTaBASTbCS B BHIE
Habopa KapT H pa3pe30B IO pa3IHYHBIM XapPaKTEPHBIM CEYEHHSIM, OTPAXKAIOLIHM
HeoOXOo/iMble ANl MPOEKTUPOBAHHA COOPY)XKEHHUS MpPHU3HAKH M TOKa3aTelu TIpPyHTOBOTO
MaccHBa OCHOBaHHUSI.

Kpome HMI'D  MHXKEHEPHO-TeOJIOTHUECKass  MOJENL  JOJDKHAa  TaKXKe  COoAepkaTh
XapaKTEePUCTHKY OIACHBIX IPUPOJHBIX IPOLECCOB, BKIIOYas MX IPOCTPaHCTBEHHOE
pacrmpocTpaHeHue, 3aKOHOMEPHOCTH pa3BUTHA ¥ HHTCHCUBHOCTE [TPOSIBICHHUS.

6.3 PacyerHas reoMexaHHYecKas MOJAeNIb (CXeMa) OCHOBaHMS JOJDKHA [pEJCTaBIATh
co0oii coBokynHOCTh PI™D (pacueTHBIX IPYHTOBBIX 3JIEMEHTOB), KaX/Iblif U3 KOTOPBIX TOJIKEH
ObITh OXapaKTepM30BaH HEOOXOAWMBIM AJs pacdeToB (WIM 3KCHIEPUMEHTOB) HabopoM
xapakTepucTHK. Pa3zpaboTka pacdeTHBIX rE€OMEXaHHYECKMX MoJeNeH NO/KHA OCHOBBIBATHCA
Ha MHXEHEPHO-T'€0JOTUIECKIX CXEMAX.

Jlsist oiHOrO ¥ TOTO e 00BEeKTa MPH HEOOXOAMMOCTH COCTaBNAIOT HECKOJIBKO PACHETHBIX
reoMeXaHMYEeCKNX CXeM, KaxJas M3 KOTOpBIX JOIKHA ObITh NpUBSA3aHA K KOHKPETHOMY
METOAY M BUAY pacyeTa (Way SKCIIEPUMEHTA).

6.4 Brinenenue I3 u PI'D cnestyeT BHIMONHATH B COOTBETCTBHM ¢ yueTom [[OCT 20522.

Ins onpenenenus rpauuu MUI'D Hapsny c pesynpraTaMu J1aGOpaTOPHBIX HUCIHBITAHHH
IPYHTOB JONYyCKaeTCs MCIONb30BaTh DPE3yNbTAaTHl MONEBHIX HCCIEOBaHHH MeTOAaMu
CTaTMYECKOro ¥ JHHAMHUYECKOrO 30HAMPOBaHMs, BpallaTeabHOro cpe3a u ap. IIposepka
npaBuabHOCTH BhiAedeHus HWI'D BrimonHsercs mnyTteM cpaBHeHUS (aKTHHECKHX
3Ha4YeHuH Ko3pPHULUEeHTa BapUallii XapaKTEPUCTUK ¢ JONMYyCTHMBIMH corsacHo 'OCT
20522.

Ilpu BeigeseHun PI'D Ha[UIEKHUT HCIIOAB30BATH BCE XapaKTEpHCTHKH, BXOAAIIUE B
paccMaTpUBaEMyIO PaCUETHYIO CXEMY.

6.5 UI'D u PI'D nHagenstioTcs HOPMATUBHBIMH M PAcYETHBIMH 3HaueHUsiMU (U3UKO-
MeXaHUYeCKUX XapaKTEPUCTHK IPYHTOB B COOTBETCTBMHU ¢ TpeboBanusamu 'OCT 20522.
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7 Pacuerb! yCTOHYMBOCTH
(HecymeH cnocoOHOCTH) OCHOBAHM A

OcHOBHEIE MOTOKEHHH

7.1 PacyeTsl yCTOHYHMBOCTH (HECYIIEH CIOCOOHOCTH) CHCTEMBl «COOPYXKEHHE—OCHOBAHME»
cJ1e/lyeT IPOU3BOAMTDL /IS COOPYXKEHHH BCeX KJIacCOB MO NPEAEIbHBIM COCTOAHUSAM TEPBOi
IPYIIIEL, PacYeThl YCTOMYUBOCTH CKIIOHOB (MacCHBOB) CJIEAYET NPOU3BOJUTE B 3aBUCUMOCTU
OT MOCJEACTBHHA MX paspyiieHHs JHOO IO MpeNeNbHBIM COCTOSHUSM MEpBOH MO0 BTOPOIA
TPYyTIIEL.

7.2 Kputepuem obecnedeHUs YCTOMUYMBOCTH (Hecyllel CHOCOOHOCTH) CHCTEMEI
«COOPYXKEHNUE—~OCHOBAHNE» U CKJIIOHOB SABJIAETCS BBINIOJHEHHNE yeosus (1)

y F<leg. (5)
yn

3neck F u R — pacyeTHBIE 3HaUY€HUs1 COOTBETCTBEHHO O0OOIIEHHBIX CABUTAIOUIMX CUJT M CHJI
[IPEAEABHOIO CONMPOTUBIEHUS WA MOMEHTOB CHII, CTPEMSIUHUXCSA CABUHYTH
(MIOBEPHYTH) U YAEPKATh CHCTEMY «COOPYKEHUE~OCHOBAHUE» HIH CKITOH. [1pn
UX OnNpeneNieHHH UCIONB3YIOT KO3QPUUHEHTLI HAIE)KHOCTH 110 HArpy3Kam ¥ u
N0 TPYHTY ¥, ONpeieNseMsle MO yKa3aHuam 7.3 u pasgeny 5, u
KOIpPULHEHTHI ,, i, ONpeaenseMsie 1o 4.5.

Koa¢duuueHT ycnoBuit paboThl y. MpUHUMaeTcs 1o Tabnuie 6.

Tabnuuya 6

THnel cOOpyx)eHMit U OCHOBAHHUM Koaddpuument ycnosuit
__paborel y,

paBUTALHOHHbIE:
OeTOHHbBIE, XEe300€TOHHBIE, METANIHYECKHUE W IPYTHE COOPYKEHHUS Ha 1,0
HECKAJIbHbIX M NOJIYCKaJIbHbIX OCHOBAHUAX

To e, Ha CKalbHbIX OCHOBAHMAX (KPOME DPACTOPHBLIX COODPYXKeHWi) Ans

pacueTHbIX NOBEPXHOCTEN CABUra:

NPUYPOYEHHBIX K TpeLIMHAM 1,0
HE MPUYPOUYEHHDIX K TpELLKHAM 0,95
PacniopHbie coopyxeHus:
apouHblie NIOTHHLI 0,75
JpYyTHe PACNOPHBIE COOPYKEHUA HA CKAJIbHBIX OCHOBAHNAX 1.0-E/T,
E —pacnop; T -
CABMIalolLas Harpyska
ECTeCTBEHHbIE OTKOCH! W CKIIOHb 1,0

Mpumeuanns

I TMpu pacnosioxeHuu COOPYKEHWN B CeBEpHOHl CTPOUTENbHO-KiIMMaTHUecKkol 3oHe (CCK3) u npoxoxaeHun
pacHETHbIX MOBEPXHOCTEH CABHIa B 30HE MNPOMOPAKHBAHUA-OTTAMBAHUA MPUBEACHHBIE KOIPPULMCHTB CACAYET
yMHOXaTb Ha 0,95.

2 B HeoOXOAMMBIX CRlyuasx. KpPOME NpPUBEICHHLIX B Tadnuiue KOYGPUUMEHTOB, NOIKHLI [IPHHAMATHCA
JONONHUTENbHbIE KOI(DOUUKEHTHI YCNOBUH pabOThi, YUMTHIBAIOLIME HECOOTBETCTBHE PACUCTHON CNEMbl M METO0B
pacueTa JAEHCTBUTENbHBIM YCIOBUSIM PAGOThl CUCTEMbl «COOPYXEHHE—OCHOBAHULY. Bennuunni HTHX KOOYPPULHEHTOR
NOSBKHBI GbITh 060CHOBAHbI CREUHATBHBIMHM HCCIEA0BAHUAMU.

7.3 Ilpu ompelie/ieHNH pacyeTHBIX HArpy3ok Kod>QOUIMEHTH HaACKHOCTH [10 Harpy3kam
crnenyeT npuHUMath corsiacHo Tpebosanusm CIT 58.13330.
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MMpnmeuanns

I B Tex cayuasix koria B pacuyeTax MCNOb3yeTcs He PaBHOAECHCTBYIOLIAA HArPY30K (CHA), @ e MPOEKLMH,
KO3 (PHUMEHTDBI HAEXHOCTH MO HAFPY3KE J0JKHBI BBOAMTLCA TGO K paBHOAEHCTBYIOWEN, MO0 OAMHAKOBLIMU
(MOBLILIAIOWIMMHU WITH NIOHHKAIOLMMH) KO BCEM MTPOEKUHSM.

2 Bce Harpysku OT rpyHTa (BEpPTHKANbHOE AAaBJCHHE OT Beca IPyHTa, GOKOBOE AaBieHWe rpyHTa) CAedyerT,
KaK NpaBuio, ONpEeAessaTb NO PACUETHbIM 3HAYECHWMAM XapPaKTEPUCTHK TPYHTA tEPiu, Crys Y1y NPHHHUMAS NpU
3TOM  KOI(PGMUUNEHTbl HalleXKHOCTH MO HArpy3kaMm paBHbIMM eauHuie. [lpn ITOM pacyeTHble 3HaueHus
XapaKTePUCTHUK FPYHTa NPUHMMAIOTCA OOnblue WIH MEHbUWE MX HOPMATHBHBIX 3HAYEHHWH B 3aBUCMMOCTH OT
TOr0, KAKWE U3 HUX NPHBO/IAT K HEBBII'OJHbIM YCJOBHAM 3arpyKeHNA CUCTEMbI «COOPYKE HHE—OCHOBAHHE».

3 CoueraHue Harpy3oKk H BO3ACHCTBMI NOJDKHbI YCTAHaBJIMBATLCA B COOTBETCTBUM € NPAKTHUYECKOIH
BO3MOXHOCTBIO OJJHOBPEMEHHOTO MX NEHCTBHA Ha coopyxeHue. [1pn 3ToM ni06as KpaTKOBPEMEHHAs Harpyska
He BBOAHMTCS B COYETAHHE. €CIU OHA YBEJIMUHBAET YCTOHYUBOCTE COOPYXKEHHUS.

4 Ecnu npu onpeneneHny pacyeTHbIX BeSHMYUH Harpy3oK Henb3s YCTAHOBWUTb, Kakoe 3HaueHue y, (bonsiuee
“N¥ MeHbllee) NPUBOAMT K HanboJiee HEBBIFOAHOMY CJIyHalO 3arpyXeHus COOpYXKEHUs, TO CEAYET BbINONHATH
COMOCTABUTENbHBIE PACYEThI MPH 00OHX 3HAYEHHAX KOI(PHHLIMEHTOB HANEHKHOCTHU MO HArpy3Ke.

7.4 Pac4eTsl YCTOHUHMBOCTU CHCTEMBI «COOPYKEHHME—OCHOBaHKHE» M CKJIOHOB CJIE/lyeT, KaK
MpaBUJIO, MPOU3BOJAUTHL METOJJAMH, YUUTHIBAIOIIMMH BCE YCIOBHSI paBHOBECUS B MpPEACIEHOM
COCTOSIHUH.

Jonyckaercs IpUMEHATs M JPYrHe METOIbI pacyeTa, pe3ylbTaThl KOTOPHIX MPOBEPEHBI
OIBITOM [IPOEKTUPOBAHUS, CTPOUTENHCTBA U IKCILLyaTalluy COOPYKEHUH.

B pacuerax ycTOHYMBOCTH CleqyeT paccMaTpuBaTh Bce (M3UUCCKH U KHHEMATUYECKH
BO3MOXHBIE CXEMBI IIOTEPH YCTOHUYUBOCTH COOPYKEHUH, CUCTEM «COOPYKEHHE—OCHOBAHHE,
CKJIOHOB (MacCHBOB).

7.5 PacyeTsl ciegyeT BHIIOJHATEH IS YCJHOBHH IUIOCKOH MJIM NPOCTPAHCTBEHHOM 3aJa4H.
YcnoBus npocTpaHCTBEHHOH 3ala4yu MPUHHMAIOT, ecid [ <3b umm [ <3h (ans WwnyHTOBBIX
COOpYXKEHHII W CKIOHOB), HIM KOIZla IIONIEpeYHOE CEYEHHE COOPYXKEHHA, Harpy3kKH,
reoJIOrHYecKre YCNOBUsS MEHSIOTcS 1o juiuHe [ <3b(<3h), rne I m b COOTBETCTBEHHO

JUTMHA ¥ LUMPHHA COOPYXKEHUA, /i — BBICOTA COOPYKEHHS C YUETOM 3ariayOieHus COOpYKEeHHUI
W LUNYHTa B TPYHT OCHOBaHHUS.

JlomyckaeTcs HMCIONb30BaHUE PpEILEHWA IUIOCKOW 3aJadyd I CHCTEM «COOPYXEHHe—
OCHOBaHHME» M CKJIOHOB, paGoTaIOLIMX B MPOCTPAHCTBEHHBIX YCJOBUSX, IMYTEM Y4eTa CHJI
TPEHHS W CLEIIeHUs N0 OOKOBBIM TMOBEPXHOCTAM CABHMIAeMOr0 MAacCHBa TIpyHTa H
coopyxeHus. [Ipm 3ToM clieayer, Kak NpaBWIIO, AABIEHUE Ha OOKOBBIE IOBEPXHOCTH
NMPUHUMATh PaBHBIM [JaBJA€HNUIO TIOKOA. IT10 YKa3zaHHE€ OTHOCHTCI K COOPYXCHHIM C
(UKCHPOBaHHBIMH GOKOBBIMH MOBEPXHOCTAMH, MApaLIe/IbHBIMUA HATIPaBJICHUIO CIIBUTA, WU HE
pacrpoCTPaHsE€TCs Ha TPYHTOBBIE MAacCHBBI C IPOM3BOJNBHON OOKOBOH IIOBEPXHOCTbIO
0oOpyHICHHS.

Pacuer ycTOMYHBOCTH COOPYXKEHHI HA HECKAJIBHBIX OCHOBAHHSAX

7.6 B pacyerax YCTOMYHMBOCTH TIPaBMTALMOHHBIX COOPY)XEHMII Ha HECKaJIbHBIX
OCHOBAHMSAX CJIEAYET paccMaTpuBaTh BO3MOXKHOCTh IIOTEPH YCTOMYMBOCTHM IO CXEMaM
IUTOCKOT0, CMEIUAHHOTO H IIYyOMHHOrO CcJABUTOB. BBIOOpD cxeMbl 3aBUCHT OT BHJA
COOpPYKEHHs, KIacCU(UKALUOHHON XapaKTePHUCTUKU OCHOBAHUsS, CXEMBI 3arpyXeHHs H
Japyrux ¢aktopos. CienyeT MMeTh B BUAY, UTO MEPEYHCIECHHBIE CXEMBI CIBUTA MOTYT HMETh
MECTO KakK MpH MocTynaTesbHo# GopMe cABHUra, Tak U PU CABUTE C TIOBOPOTOM B ILIAHE.

Jlns coopyxeHHH, OCHOBAaHHEM KOTOPBIX ABJISIOTCS €CTECTBEHHBIE MJIM HCKYCCTBEHHBIE
OTKOCHI HJIH WX TpeOHM. HeoOXOIMMO TAKXKe paccMaTpUBaTh cXeMy oOmero oOpylieHus
0TKOCA BMECTE C PACIOIOKEHHBIM Ha HEM COOPYIKEHHEM.
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Jdas coopyxenuit 1 kimacca, Kpome MEPEYUCIEHHBIX PacyeTOB YCTOWYMBOCTHM, OLEHKA
CTENEHU UX yCTONYMBOCTH MOXET NMPON3BOAMTECSI HA OCHOBE aHAIM3a Pe3yIbTaTOB PACYETOB
HampsHKEHHO-I1eOPMHPOBAaHHOTO COCTOSIHUA CHCTEMBI «COOPY)XeHHe—OCHOBaHHe». Kpome
TOro, Hapsamy € JACTEpMUHHUCTHYECKMMH METOJaMM pacyeToB JOKEH BBINOJHATHCH
BEPOATHOCTHEIN aHAJINU3 HAJAECKHOCTH COOPYIKEHUH.

7.7 PacueTel yYCTOHYMBOCTH COOPYXKEHMH IO CXeMe IUIOCKOTO CIBHIa CJeAyeT
IIPOU3BOJMTE AJISl BCEX COOPYXKEHHMH, HECYIIUX BEPTUKAIBHBIE 1 TOPU30HTATbHbIE HATPY3KH.

JUid CcOOpyXeHMH pacueThl yCTOWYMBOCTH CJIEAYET NPOU3BOAUTH TONBLKO IO CXEMe
IUIOCKOTO CABHIA B CIEAYIOIIUX CIydasx:

1) OCHOBaHHS COOPYXEHHMHM CIOXKeHBl NECYaHBIMHU, KPYNHOOOJIOMOYHBIMH, TBEPABIMU
I, <0 u monytBepapiMu 0</, <0,25 npIeBaTO-IIIMHUCTHIMUA IPYHTAMH TPU BBIIOJIIHEHNH
VCIIOBMH:

a) IJisl Cllydas paBHOMEpPHOW Harpy3KM U 3KCLEHTPUCHUTETa B CTOPOHY BEPXOBOH IpaHH
COOpYXEHHUSA

c
=—2<N,; 7
by, ° @

0) 1pH 9KCLICHTPUCUTETE €, PaBHOLEHCTBYIOLIEH BCEX CHII, IPAIOKEHHBIX K COOPYXEHHIO

N

[+

B CTOPOHY HU30BO# IPaHy COOPYXEHUS

G*
N_.=—"<N,; 8)
¢ by, ’ (

2) OCHOBaHHMS COOPYXEHHH cioxeHbl TYro- (0,25</, <05) ¥ MArkomnacTH4YHLIMH

(05<1,<0,75) rIMHHCTHIMH FpYHTaMH UpPH BbINOJHEHMH ycnoBuid (7) uau (8) u
CJIEAYIOIHUX JOTIOJHAUTEAbHBIX YCIOBUIA:

gy = tger + —C—’(S—') 20,45 )]
6/11 (Gm)
KIRLIGLLPY (10)
a’YwhO

B dopmynax (7) — (10) o6o3HaueHo:
N, — 4HCIIO MOJENMPOBAHHUS;

G,,0, — CpelHee HOPMATLHOE HANPSUKEHHE COOTBETCTBEHHO MY [IUPUHE b 1 b’}

m?
b — pazMep CTOPOHHI (IIUPHHA) MPIMOYTOIBHOM [TOJOUIBEL COOPYKEHMS,
napajuleNIbHON cABUraroleit cuse (0e3 yueTa JIHHBI aHKEPHOTo TIOHYpa);

b =b-2e¢ )i
€, — 9KCIEHTPUCHUTET B CTOPOHY HM30BOH IPaHK COOPYIKEHHS HOPMANBHOM Cuiibl P B
IIJIOCKOCTH IOAOUIBEL, PaBHBII paCCTOAHHIO OT TOUKH IEPECEUEHHs ¢ NOAOWBOMH
(byHIaMeHTa paBHOJEHCTBYOLIEH BCEX CHII IO OCH COOPYKEHUS;
Y, — YIACIBHBIH BEC IPYHTA OCHOBAHUS, IPUHUMAEMBIH HIXKE YPOBHS BOJBI C yUETOM
€e B3BELINBANOIIETO ACHCTBUS;
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N, — 6e3pa3MepHOE YUCIIO, IPUHIMAEMOE /15 NOTHBIX NIECKOB N, = | ; /ISl OCTANIBHBIX
rpyHToB N =3. Jlng Bcex rpyHTOB OCHOBaHu# coopyxennit I u Il kimaccos N, kak
MPaBWIO, CEAYET YTOUHATH 110 pe3y/ibTaTaM KCIEPUMEHTAILHBIX HCCIIEA0OBAHMIA
METOIOM CJBHra IITAMNOB B KOTJIOBAHAX COOPYIKEHUH;

I, — nokasaTenb TEKy4YecTH;

tgw— pacyeTHOe 3HaYeHue Ko3pPuLHeHTa CABUTa;

tgq)l, Cl, Su,/— PAaCUYCTHLIC 3HAUCHUA XapPaKTCPUCTHUK IIPOYHOCTH I'PYHTA OCHOBaHHs C yYETOM
CTEeleH! ero KOHCOMUAAIY IOl Harpy3KOH OT COOPY>KEHHS K pacueTHOMY
MOMEHTY ¥ BO3MOXHOI'O MX CHHOKEHHS B 30HE TPOMOPaXKHBAHHA-OTTaHBaHUS
(npu crpourennsctBe B CCK3);

¢! — k03 QULMENT CTeneH: KOHCOMHIAIIMY TPYHTa;
k — xo>dpduuuenT GunpTpanuu rpyHra;
e — KO3(QPMUHEHT IOPUCTOCTU TPYHTa B €CTECTBEHHOM COCTOSHUM;
t, — BPEMsl BO3BEAECHUS COOPYKEHMUS;
a — K03} (PUUMEHT YIJIOTHEHUS; [IPH €r0 OIPE/ICIICHUN YUUTHIBACTCS U3MEHEHHUE € U © BO
BCEM JHana3oHe N3MEHEHMs Harpy30K Ha OCHOBaHHUE;
Y, — YACIBHBIA BEC BOIHI;
h, — pacueTHas TOJINIMHA KOHCOIMIUPYEMOTO CJIOsl, IPUHUMaeMast Ul COOPYKEHUS ¢
LIMPUHON NOAOLBHI b, HA YACTH KOTOPOH by pacnojlokeH ApeHaX, paBHOM:
a) A/ OJHOCJIOMHOTO OCHOBaHHS:
IIpY HAIMYHUY BOAOYIIOpa, 3ayieraoniero Ha riryoune h;(h; < H.); (H-—cm. 11.6.2)

b-b
hy=h + 4

; D

NpY 3aJIeTAaHUX B OCHOBAHWM JAPEHUPYIOUIETO ¢J10s Ha rybune A,(h < H )

b b-b,
hy=—+——%; 12
Tt (12)

0) ANt IBYXCIOMHOTO OCHOBAHHS ¢ TOJIILIUHAMH CJIOEB Ay U hy.
Npy HAJIMYKMHK BOZOYNOpa U Iipu k, = k,(h +h, <H_)

b-b,

hy=h+h,+ ;: (13)

TIpU HaJIMYMK JPEHUPYIOLIETO CNI0s Ha riaybune hy +h,(h +h, <H )

h+h, b-b,
hy =242 14
o > 2 (14)

MpumeuaHus
| 3a BepXoBYIO TIpaHb COOPYXEHHMS CIENyeT MNPUHUMATb [PaHb, CO CTOPOHbI KOTOPOH AelicTByeT
CHABMTAIOLIAA HArpy3Ka, 3a HU30BYIO IpaHb COOPYKEHMS — IpaHb, B HalpaBleHUU KOTOPOH MpoOBepseTcs

BO3MOXHOCTb C/IBUTa.

2 Vka3aHWs HACTOAIIEro MyHKTa He PachpOCTPAHAIOTCS Ha Clydau, KOTAA 0COOGEHHOCTH KOHCTPYKUMM WM

COOPYKEHHUSA U T€OJIOrM4ECKOro CTpOCHUA OCHOBAHUsA, a TaAKXe pacnpeaciiCHWe Harpys3ok npenonpenenstor

TYOMHHBIH CIBHT.
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7.8 Ilpu pacuere ycTOMYMBOCTH COODPY>XEHMs IO CXeMe INIOCKOTO CABHIa 3a PacuETHYIO
TIOBEPXHOCTH CABHra CiIeyeT NPUHUMATD:

TP TUTOCKO# MOJIOMIBE COOPYKEHHS — IUIOCKOCTh OMMPAHKS COOPYXKEHHS HA OCHOBAHHUE C
00s3aTeNbHOM ITPOBEPKOM  YCTONYMBOCTM 1O TOPH3OHTAIILHOM TOBEPXHOCTH CIBHTa,
npoxondiieil dyepes BepXoBOi Kpai MmomomBH (BEIOOP MIOCKOHR IOPU30HTANBHON MOXOLIBLI
COOpyxeHHs TpebyeT cneunanbHoro 060CHOBAHNS);

fIpY HAJIMYMY B TIOJIOMIBE COOPYXKEHHUS BEPXOBOIO ¥ HU30BOTO 3yObeB:

Npy IIIyOMHE 3aT0KEHUs BEPXOBOro 3yba, paBHON unn Gonpnreil HU30BOTO, — IMIOCKOCTS,
NPOXOIANIYIO depe3 IOAONIBY 3yOheB, a TAKKE TOPHU3OHTANBHYIO IUIOCKOCTD, MPOXOIALLYI0
110 [IOAOILBE BEPXOBOTo 3y0a;

opu iybuHe 3anokeHUs HU30Boro 3yba Dosee TIyOMHBI 3all0XKeHHMsA BepXxoBoro 3yba
rOPU30HTANBHYIO NJIOCKOCTh, MPOXOASUIYIO II0 IOJONIBE BEpXOBOro 3yba (Npy ATOM Bce
CW/ibl CHEAYET OTHOCUTb K YKa3aHHOW MJIOCKOCTH, 33 WCKJIIOYEHHUEM JaBIEHUS BOIbl U
TIaCCUBHOIO JIABJIEHUSA TPYHTa CO CTOPOHBI HU30BOH TPAHU COOPYIKEHHs, KOTOpbiE HAANEKUT
OTHOCHTB K IIOCKOCTH, TIPOXOAAIIEH 110 NOZONUIBE HU30BOra 3yDa);

NpH HAIMYUHE B OCHOBAHUH COOPY)XEHUS KaMEHHOH IOCTENM — IUIOCKOCTH, MPOXOIAILNE
[0 KOHTAaKTy COOPY>KEHHUS C NOCTEJIBIO W IOCTEIM C I'PYHTOM; NPH HaIUYMM y KaMEHHOI
NOCTENN 3arnybiesus B IPYHT clIeyeT pacCMaTpUBATh TaKKe HAKJIOHHBIE IUIOCKOCTU WM
JIOMaHbIe MOBEPXHOCTH, IPOXOASIINE Yepe3 OCTEND;

MpY HAJIMYMK B OCHOBAHMUU 30H, CJIOEB WJIM IIPOCIOEK €ialbiX FPYHTOB, B TOM YMCJlE B
30HaX NpPOMOPaXHBAHUA-OTTAMBaHHs, CleAyeT [OHONHMTENbHO OUEHUTh  CTENEHb
YCTOHUYNBOCTH COOPYXKEHUS MPUMEHUTEJILHO K PACYETHHIM IUIOCKOCTSM, NPOXOJSIIUM B 3THX
30HaX UJIM COSX.

7.9 Ilpu pacuete yCTOWYHBOCTH COOPYXEHMIT MO CXeMe IIocKoro casura (6e3 noeopora)
P rOPU3OHTATLHOM IUIOCKOCTHM CABMIa 3Havyenus R=R, u F B ycnosusx (5) cnepyer

OIIPEeJIeISATh 110 (hopMyIaMm:
R, =Pigo, +Y.E,,, +Acls,, )+ R, (15)

F:Thw+Ea,hw_7;w’ (16)

rac R, - PacyeTHOC 3HAYCHUEC IIPEACIIBHOTO CONMPOTUBICHUA MPH NJIOCKOM CABHUTEC;

pl
P - cyMMa BEpTHKIBHBIX COCTAB/AIOMIUX PACYETHBLIX HArPY30K (BKIIOUas
IIPOTHBOAABIICHUE);
1go1, €1, S,,1 ~ XapaKTEPUCTHKU MMPOYHOCTH [PYHTA 110 pAcYeTHOH MOBEPXHOCTH CHBHra,
orpezieNiieMble 110 YKa3aHHAM pa3jena 6, NpHyeM ¢y, Sy, YYHTBIBAIOTCS TONBKO
Ha TOM YacTH IJIOMAAM OCHOBAHHSA, HAa KOTOPOH OTCYTCTBYIOT PAacTIrMBaolye
HaIPSKECHUS;

Y. — ko3bhuumeHt ycunopuil paboThl, yUUTHIBAIONIMKA 3aBUCHMOCTH PEAKTMBHOIO
JaBJIEHUS] TPYHTa ¢ HHM30BOH CTOPOHBl COOPYXEHHS OT FOPH3OHTANBHOIO
CMEILEHUsI COOPYXEHUSI [PU IOTepe UM YCTOMYMBOCTH, NPUHUMAEMBIi 1O
pe3ysibTaTaM dKCIIepIMEHTANBHEIX UITH TEOPETUYECKHMX MCCIEN0BaHUIA; IIpH UX
OTCYTCTBUHM 3HAuYeHHE Y, PEKOMEHIYeTCs MNpPHHMMATh paBHBIM 0,7 (mpH

crienMagbHOM 060cHOBaHUK Jonyckaercs npaHuMath 0,7 < v, <1,0);

E Eu,hw ~ COOTBETCTBCHHO pPACHYCTHBIC 3HAYCHHUA TOPUIOHTAIBHBIX COCTAaBIAIOLINX

piw?
CUJIBl ITaCCUBHOIO HaBJICHUA I'DYHTA C HM30BOH CTOPOHBI COOPYKEHUS H
AKTUBHOI'O JAaBJICHMS rPyHTA C BerOBOﬁ CTOPOHBI;
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A — MI0mAaAk POEKIUH Ha TOBEPXHOCTD C/IBUra MOAOILIBL COOPYXKEHHS, B [Ipelesiax
KOTOPOH yYUTHIBAETCS CLEILICHHUE;

R, — rOpu30OHTaJIbHAs COCTABMAIONIAS CUIIBI CONPOTHBJICHUT CBal, aHKEPOB U T.JI.;

F ~ pacueTHOE 3Ha4YEHHE CABUAIOIIEH CHIIBL;
7., — CYMMBI TOPH30HTA/IbHBIX COCTABJISIOUIMX PACHYETHBIX 3HAYCHUIT AKTHBHBIX CHII,

w

7—;1‘4 ’

JEHCTBYIOIMX COOTBETCTBEHHO CO CTOPOHBI BEPXOBOH W HU30BOH IpaHeit
COOPYKCHHS, 33 UCKJIIOYEeHHEM aKTHBHOIO JaBJICHUS TPYHTA.

[Ipumedanue— I BEPTHKAILHO- U HAKIOHHO-CIIONCTBIX OCHOBAHMIA tEQ) n ¢; CNELYET OMpeENeNATb 10
00A3aTeALHOMY NPUIOKEHHIO [T Kak CpeaHeB3BELUCHHbIE 3HAUEHWA XApAKTEPUCTMK TPYHTOB BCEX CJIOEB C
YYETOM NEPEPACHPEACIECHH HOPMAIbHbIX KOHTAKTHBIX HANPSKEHHH MEXAY CAOAMH MPONOPUHOHANBHO HX
Monynsam nedopMaLu.

7.10 B ciyyae ecnu pacuyeTHasi CABUraiomas cuia F IpUioxkeHa ¢ KCHEHTPUCUTETOM B
IJIOCKOCTH  MOJOMBBL ¢, =0,054/lb, pacueT yCTOHYMBOCTH COOPYXKEHHil ciaelyer
MPOM3BOJUTH MO CXeMe IUIOCKOTO CABHIa ¢ IIOBOPOTOM B miaHe (/M b — pa3Mepbl CTOPOH
NpAMOYTO/IbHOW NOJOIIBbI COOPY)KEHHUS).

DKCUEHTPHCUTET € M CUIy MpelellbHOTO CONMPOTHBIEHHS MPH IUIOCKOM CHBHre ¢
nopopotoM B mnane R, =a,R, cnefyeT OnpelensTs MO yKa3aHUAM, NPUBENCHHbIM B

PEKOMEHAYEMOM IIpUIOXKEHUH 1.

7.11 Pacuer ycTOHYMBOCTHM COOpY)XXEHHMH 10O cXeMe DIYOMHHOrO CcABUTa cleayeT
POU3BOIUTH:

JU1s1 BCEX THIIOB COOPY>KEHHH, HECYLIUX TOJILKO BEPTHKAJIBHYIO HArpy3KY;

Ipu HeCOOMIOACHUM YciaoBui 7.7 — 1S COOpYXEHWH, HECYIUX BEPTUKAIbHYIO MU
FOPU3OHTAIBHYIO HATPY3KH, PACIIOIOKEHHBIX HA HEOLHOPOAHBIX OCHOBAHMSIX.

7.12 PacueTsl YCTOMYMBOCTH COOPYXEHHH II0 CXEME CMEIIaHHOIO CABUIra CIEAYET
OPOU3BOAUTE IUIS COOPYKCHUH, HECyWIUX BEPTUKANBHYIO M TOPU3OHTAIBHYIO Harpy3k u
PacrioNoKeHHBIX Ha OJZHOPOAHBIX OCHOBAHMSX, BO BCEX CiIyyasX, €Cliu He cobnromaroTcs
yCJIOBUSL, IPUBEIEHHBIE B 7.7.

7.13 PacyeTsl yCTOHYHMBOCTH COODPYKEHMH Ha OJHOPOAHLIX OCHOBAaHMAX IO CXeEMe
rMyOMHHOTO W CMEUIAHHOrO CABMIa JOIYCKAETCA MPOM3BOAUTL METOJaMM  TEOPHUH
IIpeAeNnbHOTO paBHOBECHA (puiioxeHue E), a Ha HEOZHOPOIHBIX OCHOBAHMAX — METOJAMH,
ONEPUPYIOUIUMH PACWICHEHHOH Ha DJIeMEHTHl Npu3Moil OOpyllleHHs, CABUTaeMOR Mo
JIOMaHbIM WJIN KPYTJIOHWIMHIPUYECKUM TOBEPXHOCTAM CABUTA.

7.14 VYcroiluMBOCTh coOpyXeHHN | kilacca peKOoMeHAyeTCs OIEHUBATL TaKXe ¢
TIOMOILIBI0  YHMCIEHHOTO MOJEIMpPOBAHHSA pa3pylIeHUs OCHOBaHMs. HampsokeHHO-
pedopmupoBannoe coctossaue (HJIC) cucTembl «cOOpyXeHHe—OCHOBaHWE» MPH TAKOM
MOLENUPOBAHUHN ClIENyeT OMpeleNiaTh IO HEIHHEHHBIM MOJENsIM TpPYHTa, AaloWKuM
CTAaTHYECKK OOMYCTUMBIE MO HanpshKeHUH. [lapamMeTpbl HeTMHEHHBIX MOJeeH IrpyHTa
HAa3HA4alTCqd 110 HOPMATHBHBIM 3HAYEHHAM JehOPMAUMOHHBIX M IPOYHOCTHBIX
XapaKTepUCTUK IPYHTOB OCHOBAHHS.

Jnd  4ucIeHHOro MoOAeNnupoBaHusi paspymenus npu pacyere HAC  cuctemsl
NPONOPHUOHATEHO YBEJUWYMBAIOT AeHCTBYOLINE HAa COOpyKeHHe Harpy3ku. O HacTymieHHH
paspyllieHus] IIPH TaKMX pacyeTax clielyeT CYAMTh 110 MOMEHTY PE3KOTO pOCTa PaCcUETHBIX
CMEINEHUH MIM OTCYTCTBHIO CXOJAMMOCTH HTEPallMOHHOIO mpoluecca. JIOCTHUTHYTHIA K
MOMEHTY paspymieHus Kod(GHLHECHT neperpy3kd NpUHUMaeTcs B KagecTBe Koddduiuenta
YCTOMUHBOCTH.



CIl 23.13330.2011

7.15 Ilpu pacuete yCTOMYHMBOCTH COOPY)XEHHH Ha OCHOBAHMSX, CJOXECHHbBIX MbLIEBATO-
TJIMHUCTBIMM TPYyHTaMM ¢ kodddunuentom BogoHacemenus S, 2 0,85 u xoddduunentom

CTENEHU KOHCOMMAAIMH ¢’ <4, CITeTyeT YuMThIBATH HECTAGUIH3UPOBAHHOE COCTOSHUE IPYHTA

OCHOBaHMs OJHUM U3 JBYX IIPUBEJACHHBIX HIDKE CIIOCOOOB!

a) TIPUHUMAs XapakTepPHUCTHKM IIPOYHOCTH tgQY; M C|, COOTBETCTBYIOLIME CTEHCHHU
KOHCOJIMAAUMY TPYHTA OCHOBAHHSA K PaCUE€THOMY MOMEHTY (T.€. MONHBIM HAMPKEHUAM) UIH
Sy, ¥ HE YYMTEIBad I[PY 3TOM B pacyeTax HajiM4yhe H3OBITOYHOrO IOPOBOrO [JaBJICHUS,
00yCIOBIEHHOTO KOHCONMIAIUEH IPyHTa;

0) y4MTBIBas MO MOBEPXHOCTH CABHMra JAeHcTBUE M3OBITOYHOrO MOPOBOTO AABJICHHUS,
BO3HUKAIOWIEro NMPH KOHCOJNUAALMM TpyHTa (OmpenenaeMoe JKCIIEpUMEHTaNbHBIM HIH
pacyeTHBIM MYyTEM), H TPUHMMAas XapaKTEPUCTHKM TPOYHOCTH (2@, W ¢,
COOTBETCTBYIOIUE [MMOJHOCTbIO KOHCONMAMPOBAHHOMY COCTOSHHIO TIpyHTa (T.e.
3()peKTHBHBIM HANPSIKEHUSIM).

7.16 Tlpu pacueTax YCTOHYMBOCTM COODYXKEHMH Ha BOJOHACHILIEHHBIX HECKaIbHbIX
OCHOBAHUAX, BOCHPUHUMAIOMMX KpOME CTaTMYECKMX TaKKe [OUHAMMYECKUE HAarpyski,
clelyer YYMTBIBATh BIHAHHE TOCNEAHHX HAa HECYMIYIO CIIOCOOHOCTb  I'DYHTOB,
ofycnapnuBaollee CHIDKEHHE (TIPOTHB ONPENENEHHOTO0 B  CTATHYECKHX  YCJTIOBHSX)
CONPOTUBNIEHHS HEIPEHHPOBAHHOMY CABUIY CBS3HBIX TPYHTOB M  BO3HHKHOBEHMUE
H30BITOYHOTO IIOPOBOTO NaBI€HHS B HECBA3HBIX IPyHTax. M30biTOYHOE IOpOBOE NaBieHUE
[PH 3TOM OMPEAENAIOT JU00 PacyETHLIM MYTEM, JIMOO 1O Pe3yNbTaTaM KCHEPUMEHTAIbHbIX
HCCJIeI0BaHHH.

Pac4er ycToitunBoCTH COOpPYXKEHHIT HA CKANBHBIX OCHOBAHHUSAX

7.17 PacueTsl YCTOHYMBOCTU COOPYXEHHMI HAa CKaJIbHBIX OCHOBAaHUSX, CKaJlbHbIX OTKOCOB
U CKJIIOHOB CJIeAyET BEBIINOJIHATE IO CXeMaM CIBHra MO IJIOCKUM HIIM JOMAaHbIM PacueTHHIM
NOBEpXHOCTAM. [IpH 5TOM onmpenensomUME ABISIOTCA Pe3yIbTaThl pacueTa Mo TOHW cxeme,
KOTOpast IOKa3bIBAET HAMMEHBIIYIO HAJEXHOCTh COOPYKEHHS (0TKOCa, CKIIOHA).

Jins OGeTOHHBIX H Xene300€TOHHBIX MOJANOPHBIX COOPYXEHMH Ha CKalbHBIX OCHOBAHMAX
clefyeT TaKkxKe pacCMaTpUBATh CXEMY IPeETLHOrO MIOBOPOTa (ONPOKKUABIBAHUS).

[Tpu rIOcKOM pacueTHO! MOBEPXHOCTH CHABHTa CJEAYeT Y4YMTBIBATH JIBE€ BO3MOXHBIE
CXEMBbI HapyLIeHUs] YCTOWYMBOCTH:

HOCTyTaTeNbHBIA CABUT;

CIBUT C [I0BOPOTOM B ILIAHE.

Ilpu noMaHOH pacyeTHOM IOBEPXHOCTU CHABUra CIENyEeT YYWTBHIBATH TPH BO3MOXHbBIE
pacyEeTHBIE CXEMBI:

C/IBUT BIOJIb pebep 1oMaHHOH MOBEPXHOCTH (IPOJOIBHBI);

cABHUT noTiepek pebep ToMaHo# MOBEPXHOCTH (IONEPEYHBIN);

CABHTI TI0J YTJIOM K pedpaM JToMaHOH MOBEPXHOCTH CABHIA (KOCOI).

[Tpu BrIOOpe pacueTHON CXeMBI CIeLyeT UCXONUTh U3 CTATUYECKH M KHHEMATHYECKU
BO3MOXHBIX CXEM IOTEPU YCTOHYHUBOCTH COOPYXKEHMS U HapyIIEHHUSI IPOYHOCTH OCHOBAHHUS U
YYHUTBIBaTh, YTO ONACHBIMH MOTYT SIBJISITHCS KaK MOBEPXHOCTH, NMPUBS3AHHBIE K PA3TMYHBIM
KOHTypaM ocJjia0JieHusi (K KOHTaKTy COOPY)XEHHS C OCHOBAHHEM, K CHCTEMaM TPEUIMH WIIH
€IMHHYHBIM TpELIMHaM, pa3ioMaM, 30HaM JpoOJeHHS B CKalbHOM MacCUBE), TaK M
MIOBEPXHOCTH, TIPOXOISIINE BHYTPU TPEIIMHOBATOIO CKAlbHOIO MacCHBa B HANpaBJ/ICHUSX, HE
COBNIAJAIOIUX C TPEIIUHAMH.
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B 3aBMCMMOCTH OT KOHKPETHBIX YCJIOBHIf CJIEJlyeT pacCMaTPUBAaThb BO3MOXHOCTb MOTEpH
YCTOHYNBOCTH COOPY>KEHHUS WIH € YaCThIO OCHOBaHMA, W 63 Hero.

7.18 Ilpu pacyeTe yCTOWYMBOCTH NOTEHUKATBLHO ONACHBIMH MOTYT OBITH NOBEPXHOCTH
C/IBUTA, MPOXONAIIHLE:

10 06/1aCTH KOHTAKTa COOPYXKEHUS C OCHOBAHHEM;

BHYTPU OCHOBaHHS;

YaCTHYHO MO 00JaCTH KOHTaKTa U YaCTUYHO BHYTPH OCHOBAHHUS.

Ilpy 3ToM cneayeT YYMTHIBaTh, YTO MepBass M3 yKa3aHHBIX BHUIOB TOBEPXHOCTEIR
capura Haubosiee BEposATHA A8 COOPYXEHHHM Ha OCHOBAHMAX NPEUMYIIECTBEHHO ¢
FOpU3OHTaNbHO! (MM ONH3KOH K TOPH3OHTAlbHOM) MOBEPXHOCTHIO Kak B Ipeaenax
KOHTAaKTa C COOPY)XXEHMEM, TaK U BHE €ro (A1 TPaBUTALMOHHBIX U KOHTPHOPCHBIX
IVIOTHH, TMOAINOPHEIX CTE€H M Ap.). BTopad um TpeThd pa3sHOBUAHOCTH NOBEPXHOCTEH
caBura Haubosee BEPOSATHB U1 COOPYXKEHHHM, BO3BOAMMEBIX B Y3KHX YLIENbAX HIH
HMEOMUX 3aray6IeH Y0 B OCHOBaHHE HNOZOIIBY, B TOM YHUCJE JUISl TPAaBUTALMOHHBIX U
apoOYHBIX IJIOTUH, IS TOJIOPHBIX CTEH, Ha KPYTHIX CKJOHAX H T.O., a TakXe IMpH
CTYNEHYATON MTOJOWIBE COOPYKEHUS.

7.19 Bribop cxeMbl HapyIleHHs YCTOHYMBOCTH COOPYXEHHS WIM OTKOca (CKJIOHA) W
onpeJe/ieHUe pacueTHBIX IOBEPXHOCTEN CABUra clielyeT NPOM3BOAUTH, UCIOJb3Yys AaHHBIE
aHanM3a MHXEHEPHO-TEOJOTHYECKHX CTPYKTYPHBIX MojJeleH, OTpaxalluX OCHOBHBIC
3/EMEHTHl  TPEIMHOBATOCTH CKaJbHOTO MaccHBa (OPHEHTHUPOBKY, [MPOTSDKEHHOCTH,
MOILHOCTE, HEPOXOBATOCTh TPEIIMH, UX YaCTOTY U T.A.) U HAJIUYKE OCabNEHHBIX [IPOCIOEB U
obnacTei.

[Tpu oueHKe yCTOHYHMBOCTH CKalbHBIX OTKOCOB HEOOXOAMMO UMETh B BHIY, YTO XapaKTep
ux oOpymeHUs B 3HAYUTECIBHOK CTENEHH OMNpeAenseTcs TreolOrHYecKUM CTpPOeHHEM
(CTPYKTYpOil) ¥ reoMeXaHMYECKMMHU XapaKTEPHUCTUKAMH CKaJbHOTO MacCHBa, Ha OCHOBaHMH
aHaJIW3a KOTOPBIX M IIPOM3BOAUTCS BLIOOD pacdeTHON CXEMBI H METOJa pacyeTa.

JUist cKaJIbHBIX OTKOCOB MOTEHIMAIBHO ONACHBIMH SIBJISIOTCS MOBEPXHOCTH OcliabrieHus
CKaJILHOTO MacCuBa (TPEIIWHEI, cJIabbie MPOCAOH, TEKTOHHYECKUE 30HBI | T. I1.).

7.20 Tlpu oueHKe YCTONYHBOCTH OHOPHBIX OEPETOBBIX MAaCCHBOB THIPOTEXHHYECKHX
COOpYXeHU (HampuMep, apoOUHBIX IUIOTUH) SO0 JHOOBIX APYTUX CKadbHBIX MAcCHBOB MPH
JIOMAHOH MOBEPXHOCTH CHABUTa, [Je CMELIEHHWE MAacCHBa MOXET ObITb PaccMOTpPEHO
COCTOSIIMM K3 TepeMenleHHii B JBYX B3aUMHO NeEpeceKalolUXcs HalpaBICHUSIX,
HeOOXOMMO paccMaTpMBaTh CIBUT HOA yriioM K pebpaM JOMaHOH IOBEPXHOCTH
(MpOJONBHO-NIONEPEYHBII CJIBUT).

MeTo OLIGHKH YCTOWYMBOCTH OEpEroBbIX YMOPHBIX MAaCCHBOB AOJKEH OCHOBBIBATHCS Ha
CIIEAYIOIMX HCXOIHBIX TIONOXEHHSIX:

pacyeTHble OMOpPHBIE CKANbHBIC OJIOKM PAcCMaTPUBAIOTCS KAaK HEM3MEHseMoe TBEepAOe
TeNo;

B PaCCMOTPEHHE BBOJAATCA CHJIBI €3 yueTa HX MOMEHTOB;

passoxeHKe ITABHOTO BEKTOpa MPHIOXKEHHBIX K OJIOKY aKTUBHBIX CHJI Ha COCTaBJISIIOLIME
NIPOU3BOAMTCS HA HAMPaBIEHUS HOPMallell K MJIOCKOCTSM CIBUIa W HalpaBl€HUE JIMHUU HX
nepeceyeHus;

yCJIOBHEM, ONpElENSIOIMM KMHEMATHKYy CMELUEHHS MAacCHBa, COCTOSILErO M3
BUPTYAIbHBIX NEpeMeNmeHuil B JABYX B3alMHO MEepeceKalolluXcs HalpaBlIeHHSX, ABISETCS
HampaB/ieHUe TJIaBHOTO BEKTOpPAa NPHIOKEHHBIX CWJI MHOA YIJOM K pedpaMm JOMaHoM
MOBEPXHOCTH CABUIa (IPOAOJIbHO-TIONICPEYHBINA CABUT);

ycjaoBHeM JAis NepexoJa OT CABMra NO TpaHSM [BYTPaHHOTO yrja BAOJb JIMHUM HX
nepeceyeHus K CIOBUTY 1O OJHOH M3 IUIOCKOCTEH SBJIFETCS PABEHCTBO HYIIO WIH
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OTPHIATENIHOE 3HAYEHHE COCTABNSIOMIEH TJIABHOTO BEKTOpA IPUWIOKEHHBIX CHI,
HOPMAaJIBHOI# K JAPYro# U3 IUVIOCKOCTEH CABHUra;

HaJIe)XHOCTh OeperoBoro ymopa oOnpedeisieTcs pe3yJbTaTOM pacyeTa HanMeHee
YCTOMYHBOTO U3 BBIAEICHHEIX OJIOKOB.

7.21 Ouenxa yCTORYHMBOCTH COOPYKEHUIt Ha CKANBHBIX OCHOBAaHUSX, CKATBHBIX OTKOCOB U
CKJIOHOB [IONYCKAETCs TaK)Ke NpPOU3BOJUTh HA OCHOBE AaHANIM3a pE3y/IbTATOB PacCUETOB
HanpsHKEHHO-Ae()OPMUPOBAHHOTO COCTOSHUSA CUCTEMEI «COOPYKEHHE—OCHOBAHHE».

7.22 TIpu pacueTe yCTOHYMBOCTH COOPYXEHHI M CKaJBHBIX CKJIOHOB MO CXEME CIBHIa
BAOAb pedep JIOMAHOW MOBEpXHOCTH (MPOMOJIBHBIA CABUI) HaubOlee 4acTo BCTpedaeTcs
clly4ail cBUra pac4eTHOTO OJIOKa MO OBYM IUIOCKOCTSAM, 00pasyroluM ABYTPaHHBIA yroi, B
HanmpaBlIeHUH BAOJNE €ro pebpa. JlaHHasg pacueTHas CXe€Ma NPUMEHHMAa U CKalbHOTO
MaccMBa WJIM COOpPYXEHHS, paccMaTpMBaeMOro Kak efuHoe TBepAoe Teno. CHisl,
BO3/IEACTBYIOMME HA PACUETHBIH ONOK MpU3MBI OOpYILIEHUS B KakOW-nubO TOUKE MIM 30HE,
TIPUHUMAIOTCS KaK JeHCTBYIOINHE Ha Bech OJOK B mesoM. [lpu oneHke mo gaHHOM cxeme
YCTOMYHMBOCTH OIIOPHBIX OEpEeroBbIX MacCHBOB T'HAPOTEXHHYECKHX COOPYXKEHUH (HampHMEp,
apOYHbIE TUIOTHHBI) BO3MOXKHOE CMEIIEHHE pPacueTHOro 0/0Ka MOoMepeKk Npu3MaTHUecKoH
IOBEPXHOCTH cABHUra (rmonepek pebep) HE YUUTBIBAETCSL.

BenuunHsl, BXOAAIMHNE B yciIoBHE (5), He06X0AUMO ONpENeATh 110 (JopMynam:

F=T,; (17)

R=)" (Ptgoun; + cLudd + Eq+ Ry, (18)

i=l

rae F,R- 1o xe, yto u B hopmye (5);
T - axTHBHas cABUTaroljas cuiia (MPOeKIHs PaBHONCHCTBYIOMEH pacyeTHON Harpy3ku
Ha HanpapJICHUE CABHUTra);

P, — paBHOAEHCTBYIOIIAs HOPMAIBHBIX HANPKEHUHN (CHI), BOSHUKAIOLIMX HA [ -M

i
Y4aCTKE MOBEPXHOCTH CABUTA OT PACYECTHBIX HAarpy3okK;

Rg— CHJIa CONPOTHUBICHHUSA, OPUECHTHPOBaHHas TNPOTHB HallpaBJIC€HUS CABUra,

BO3HHKAOIIAs OT AHKEPHBIX YCUAMHI U T.1.;
1 — YHCJIO YYaCTKOB IIOBEPXHOCTH CABHTa, HA3HAYaEMOE C YYETOM HEONHOPOIHOCTH
OCHOBAHHS I10 MPOYHOCTHHIM ¥ ePOPMALOHHBIM CBONCTBAM;

tg®111, — pPacCUETHEIC 3HAYCHUS XaPaKTEPUCTUK CKAJIbHBIX TPYHTOBR 1S i -T0O y4acTKa
HCry;  PacdeTHOI MOBEPXHOCTH CABUTA, OMpeAeieMble B COOTBETCTBHH C TpeGOBAHHAMU
pasznena 5;

A, — Iomap i -ro y4acTka pac4eTHOH MOBEPXHOCTH CABHIA;
E, — pacyeTHas cujia CONPOTUBIIEHHUs YIIOPHOrO MaccHBa (06paTHOI 3achinky),

ompeaensgeMas no 7.23.
7.23 PacyeTHoe 3HauyeHHE CHIbl CONPOTHUBJIEHHS YINOPHOTO MaccHBa WIK OOpaTHHIX

3aCBITIOK CIACHYET ONPEACIIATL 110 (bopMyne
Ed = YL'Ep.d ° (19)

rae Ep 4 — PacudeTHOC 3Ha4YCHHE CHIIBI TACCUBHOTO CONPOTHUBIICHUA.
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Jlnast ymopHOro MaccuBa, COepIKalliero IMOBEPXHOCTH OciabieHus, 10 KOTOPBIM JaHHBIH
MaccuB MOXeT OBITh CABMHYT, 3HaueHHe E,, CreiyeT onpeensTh 6e3 yueTa XapakTepuCTHK

tg( ¥ ¢ Mo YNOpHO# rpaHy no gopmyre

c, ,Acos
Ep.d :Qgtg(a+(pl.ll )+ = Prn

(20)
cos(o+ 0,4 )

rae (), — Bec NPU3MBI BHINOPA;

A _ pnomaas NOBEPXHOCTH CABMra MPU3MBI BEINOPA;
OL— YroJ HaKJIOHa IOBEPXHOCTH CABHIA (INIOCKOCTH OciabieHus) MpU3MBI BBITIOpa K
TOPH30HTY:
tg2@ 111, — pacueTHbIC 3HAYEHUS XapaKTEPUCTUK IPYHTOB [0 TOBEPXHOCTH CABHUTa (BEIIOpa);
L

Y. — K03 dHULHEHT yca0Bui paboThl, IPHHUMAEMBII B 3aBUCUMOCTU OT COOTHOLIEHUS
Monyneit neopMallii rpyHTa yIIOpHOro MaccuBa (00paTHoif 3acheinku) £

¥ ocHoBaHus E P

E, /
npu —~20,8 Y. =0,7;
E,
E E
npy —-<0,1 Y. =t
E./ Ep,zl
E
npu 0,8 > E‘\ >0,] 7. ompesensercs JTUHEHHON HHTEPNONALMEH;
;
E, — naBnieHHe 1OKOS, onpeaenseMoe no ¢popmyie
Y v
E =— , 21
=1y 2))

rae Yy — yAeJbHbII Bec IpyHTa yNOPHOro MaccuBa (0OpaTHOM 3aChUIKH);
v — KO3 pHLKHEHT NonepedHoii AeGopMaluy rpyHTa YIOPHOTO MacCHBa;
h — BBICOTa YIOpa Ha KOHTAKTE C COOPYKEHUEM MIIM OTKOCOM.
[Ilpumeuvanusa

1 CO“pOTHBﬂeHMC ynopHoro Maccupa caeaye€T Y4HUTbiBaTb TONBKO B Cily4yae obecneyeHnss NIOTHOro
KOHTAKTa COOPYXKCHHA UAU OTKOCA C YTIOPHBIM MacCHBOM.

2 Cuny E p.d CNEAYET NPHHHMATL FOPUOHTANLHOA HE3ABHCHMO OT HAaKJIOHA YNOPHO# TPaHk MaccuBa.

7.24 Tlpu pacuere YCTOHYHUBOCTH COOPY>KEHHiIT H CKaJIbHBIX OTKOCOB (CKJIOHOB) MO CXeMe
c/IBUTa ¢ MIOBOPOTOM B IJaHe CJENYeT YYUTHIBATh BO3MOXHOE YMEHbUIEHUE COMPOTUBIECHHS
CABUTY R npoTHB 3HaYCHMH CWI, yCTaHABIMBAEMbIX B INPEANONOKEHHUH IOCTYNATENLHOIO
JIBWOKeHHS (CM. mpuioxenue J1).

7.25 PacueThl YCTOHYHMBOCTU COOPYKEHHUH M CKaJbHBIX OTKOCOB (CKJIOHOB) IIO0 CXeMe
MNONEPEYHOro CABUTa CIefyeT MPOU3BOAMUTbL, KaK MPABUJIO, pacwieHss MPHU3MYy OOpyUICHHS
(caBura) Ha B3aMMOAEHCTBYIOILUE 3JIEMEHTBHI.

Pacunenenue npusmbl oOpylieHHs (CABUTa) Ha 3JIEMEHTHl IPOM3BOIAT B COOTBETCTBHH C
XapaKTepoOM MOBEPXHOCTH CJBUTa, CTPYKTYpOH CKaJbHOTO MacCHBa MNpPHU3MblL M
pacmpeieIeHHEM ACHCTBYIOMMX Ha Hee CHA. B mpegenax KaxAoro 3jeMeHTa Mo
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NIOBEPXHOCTH CIBMra XapakTEPUCTHKHM NPOYHOCTH CKaJbHOTO T[PYHTa [PUHMMAKOT
MOCTOSIHHBIMH.

Bribop HampaBieHUli pacwIeHEHWS NPU3MBI OGpPYIIEHHUS Ha 3JIEMEHTBl M PacyeTHOTO
METOAA ClIEAyeT NPOU3BOJUTE C YYETOM reoJJOrHYecKOro cTpoeHus Maccusa. [Ipu Hammumu
riepeceKaroluX Npu3My oOpymIeHHs (cOBHra) IOBEPXHOCTEH OCTabJIeHHs, MO KOTOPHIM
BO3MOXHO JOCTHXEHHE MpPENEIBHOIO PAaBHOBECHS NPU3MBI, TUIOCKOCTH pa3fena MEeXIy
37IeMEHTAaMHU CJIEyeT PacnoIaraTb O 3TUM MOBEPXHOCTAM ocnabieHus.

Pacyer ycTOWYHMBOCTM COOpDYXEHMH W CKaJIbHBIX OTKOCOB (CKJIOHOB) MO cXeme
NONEepEeYHoro CABUra B YCIOBHSX IUIOCKOW 3alauu cielyeT, Kak NpaBUIO, MPOU3BOAMUTH B
3aBHCUMOCTH OT BHLIOpaHHOIO HampaBJeHUs pacwIeHEHWs NPU3MBl O0pylleHus (CABWra) Ha
B3aUMOJCHCTBYIOIIME 3JEMEHTH O JHOOOMY pPacueTHOMY METOAY, YAOBJETBOPSIOLIEMY
YCIOBHSM DAaBHOBECHS B IIPEACILHOM COCTOSHHMM KaK Ul KaXIOrO pacueTHOro 3NEeMEHTa
(rpymnmel 3J€MEHTOB) NMPH3MBI, TaK U I BCeH MpH3MBl OOpyleHHA (CABUIa) B LIEJIOM.
JlomyckaeTcst UCIONB30BaTh JJIS pacyeTOB YCTOHYHBOCTH METO/bI, HE OTBEYAIOLME B MOJTHOM
Mepe BBIIIETIPHBEIEHHBIM YCIOBHAM, OXHAKO JAHHBIE METOIBI OJKHBI OBITh aripoOHpPOBaHEI
TIPaKTHKOM ¥ HCHONb30BaThCA B TEX TMpelenax, KOrZJa pe3ylbTaThl pacyeToB MO HUM
COMIaCylOTCA C pe3ylbTaTaMH pPacyeTOB YCTOMYHMBOCTH MO METOAAM, YIORJIETBOPSIOLIUM
BCEM YCJIOBUSM PaBHOBECHS B IPEACIbHOM COCTOSHHH.

7.26 Jlns OUEHKH YCTOWYHBOCTH COOPY)KEHUH HA CKaIbHBIX OCHOBAHMUAX M CKaJbHBIX
OTKOCOB, OTHOCHUMBIX K | Kilaccy, MpH CJIOXHBIX HHXXEHEPHO-T€OJIOTHYECKHX YCIIOBHUSX B
JIOTIOJIHEHNE K PacdeTy, KaK NpaBuiio, ClieAyeT IIPOBOAUTH UCCIIEA0BAaHMs HA MOJEIAX.

Ilpu sKcriepUMEHTAIBHBIX HCCIEIOBAHMSAX HAa MOJEJISX OCHOBAHHWiHl COOPYXEHUH Win
CKaJIbHBIX CKJIOHOB JO/DKHBI B COOTBETCTBHM ¢ MEXAHHUECKUMH YCIOBHAMMU 000U (ITOPOA
HATYpHl ¥ MaTepuaia MOZENH) BOCMPOM3BOMUTHCS Takke Haubosee BaKHbIE OCOOEHHOCTH
HaTypHOTO MaccuBa: CTPYKTypa CKaIbHOTO MAaCCHBa, €0 HEOJHOPOAHOCTb U aHHU3OTPOMUA
nehopMallMOHHBIX M TPOYHOCTHEIX CBOHCTB. B mepByro ouepenb npu 3TOM JOMKHBI
HaXOOHTh OTpaK€HHE MOTECHUHATbHO ONAacHble HapyuieHHd (TPEelHHBl, pasioMbl H T. A.)
HaTypHOI'0 MacCHBa.

7.27 DBepOoATHOCTHYIO OLEHKY HaJIeXHOCTH CHCTEMBI  «COOpPYXEeHHE—CKalbHOE
OCHOBaHHE», a TaKXE CKIbHBIX OTKOCOB M CKIOHOB JONYCKAeTCs BHITIOJHATL B
COOTBETCTBHH C IIOJOXKEHUAMH 4.7.

8 OuabTpauHOHHDbIE PACYEThI OCHOBAHHS

8.1 Ilpu npoeKTHpPOBaHUH OCHOBAHHS TMAPOTEXHMYECKOTO COOPYKEHHS HEOOXOnHMO
obecrieunBath (QIWIBTPAHMOHHYIO IIPOYHOCTh TPYHTOB, YCTaHABJIUBATh AONYCTHMBIE IO
TEXHHKO-3KOHOMHUYECKHM TI0Ka3aTensiM (UIbTpallMOHHBIE DPacxXoJbl M IIPOTHBO/ABIEHUE
¢unpTpyromeiics BoAbl Ha IOJIOIIBY COOPYXEHUS.

B 33aBHCHMOCTH OT KOHCTPYKTUBHOI'O O0YCTpPOWCTBA NMOJA3EMHOIO KOHTYPa COOPYXKEHHS H
THAPOreOIOrHYECKUX XapaKTEPUCTHK OCHOBAHUI HAUICKUT ONPEACIATS!

¢dbopMy cBOOOIHOK NOBEPXHOCTH M paclpenelieHue Hamopa (QUIbTPalMOHHOIO MOTOKa
BHOJb TOA3EMHOTO KOHTYpa COOPYXXCHHsS B KaXIOM H3 BBIOpaHHBIX CE€YeHHH (CTBOpOB)
pacueTHOIf 06J1aCTH OCHOBAaHHS;

pacxojibl M IpaJJMeHTHl Hanopa (PUIBTPallMOHHOTO IIOTOKAa BHYTPHM pacyeTHOH obsacty
OCHOBaHHUsA, 0COOEHHO B MECTaX CONPSDKEHHIl pacyeTHHIX TPYHTOBBIX 3jeMeHTOB (PI'D) ¢
PE3KO OTIIHYAIOMMUMHUCS (QIIIBTPAIIMOHHBIMUA CBOHCTBAMM, H Ha y4aCTKaxX pasrpy3KH MOTOKa
(Tipu BBICAYMBAaHWH HA OTKOCHI, B IPEHAXHbIE€ YCTPOUCTBA U T. IL.);

CHJIOBOE BO3AEHCTBHE (QMIBTPAIHOHHOTO MOTOKA HA MACCHB IPYHTA OCHOBAHHS,
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o611y10 ¥ MECTHYIO QUIBTPALMOHHYIO IIPOYHOCTH TPYHTOB B OCHOBAHMHM, MpUYeM 06ILyt0
(WILTPAUMOHHYIO TPOYHOCTh CJIEAYST OLEHMBATh JIMIIb JUIL HECKaJbHBIX TIPYHTOB
OCHOBAHH$, a8 MECTHYIO — JUISl BCEX KJIACCOB TPYHTOB;

KOHCTPYKIIMIO M XapakTepHCTHKM  APEHaXHOTO W  MPOTUBOMMIBTPALIMOHHOIO
00ycTpolcTBa OCHOBAaHHs COOPYXKEHHS, a TAKXKE CXEMbI Pa3sMELICHHUS B HEM H3MepUTEIbHON
U PErHCTPHpYIOIEH anmapaTypbl, ¢ TIOMOIIBIO KOTOpOil cneayeT KOHTPOJIMPOBATH
napamMeTpsl GUNBTPAMOHHBIX IIOTOKOB (Moneit) 1 cyhHo3HOHHYIO YCTOMYHBOCTE IPYHTOB.

8.2 ®opmuposanue GuIbTPaLlMOHHBIX 1T0JIeH B BRIOPaHHBEIX CTBOPAX OCHOBAHUS HAIEXUT
ONpefeNsTh IyTEM MOAEINPOBaHUs QUIBTPALIMOHHOTO MOTOKA HAa (U3HYECKUX, aHATOTOBBIX
WM YMCIIEHHBIX MOJEJSX, MO3BOJISIOMMX I0JIyyaThb KapTUHY paclpelieieHds Haropa U
rpaJHeHT — CKOPOCTHBIE XapaKTePHCTHKH OTOK2 KaK B 00/1acTy jJaMHHapHOH (uiibTpalnH,
TaK ¥ Ipy HeOOXOIMMOCTH — IIPH KBAAPaTHYHOM PEXXUME TeYCHHs (PUIBTPYIOMIEHCs BOABL.

[To pesynbraTam MOJEAMPOBAHMS  JOJDKHA OBITH YCTaHOBJICHA «aKTHBHas 30Ha»
OCHOBaHUS, 3a Ipee’aMu KOTOPOH BO3MOMKHOE U3MEHEHUE XapaKTEPUCTHK ClaralolliuX €ro
FPYHTOB CYILECTBEHHO HE IOBIHSET Ha ycaoBUsl (HOPMHPOBAHUS GUILTPALMOHHOIO MOJs B
pacueTHOM CTBOpe. B TpOCTBIX, NOANAIOMMXCA HECIOXHOH CXeMaTH3allMM Caydasx,
JOMYCKAaeTCs BBUTOIHEHUE GUIBTPAIMOHHBIX PACUETOR AaHATUTHYSCKAMH METOAAMH.

Pacuetsl ¥ MoaenupoBaHde GHIBTPAIIMOHHOTO MOTOKA JOMKHBI OCYIIECTBIATHECA Ha Oase
JAaHHBIX, MOJYYEHHBIX NMPH HHXXEHEPHBIX W3BICKAHUAX M JOCTATOYHO MOJHO OTPAXKAIOLIMX
reoJIOTHYECKYIO CTPYKTYpY TPYHTOBOIO MaccHBa OCHOBAHMS, C BHIJENICHUEM B HeM Hanbosnee
XapaKTEPHBIX MO CBOMM (UIBTPAIIMOHHBIM CBOMCTBAM Y4acCTKOB, IONAJAIOIIIX B «aKTHBHYIO
30HY» ob6nacTu GUIbTPAUHH, YIUTHIBAs BO3MOXKHOE M3MEHEHHUE ITHX CBOHCTB BO BPEMEHH
(BC/TEICTBUE YBETMUYECHUS MK yMEHBLICH!S HANPsDKeHHH U aedopMalmit B IpyHTOBOM Toslie
OCHOBAaHUS, KPUOT€HHEIX U MUKPOOHOIOTHYECKUX TIPOIECCOB, U T. I1.).

8.3 Ilpu BoImONHEHUH GUIBTPALMOHHBIX PACYeTOB AJI IPYHTOBBIX IUIOTMH HEOOXOANMO
YYUTHIBATH [JOHOJIHUTENBHOE OOBOJHEHHE BEPXHHX MEJKO3EPHUCTHIX CIOEB TPYHTOBOM
TOJIUM (BBillE MOBEPXHOCTH JEMpPECCHM) BCJAEACTBUE 00pa30BaHMs B HHUX IIaCCHBHOM
«KaTMJUIAPHOM KalMBbl», HEMOCPEACTBEHHO CBA3aHHOM ¢ 30HOM ITOJHOrO BOJOHACHIIEHUS H
ydyacTBylolled B (OPMHUPOBaHMH (UILTPALMOHHOIO mOTOKa. J{nd 3Toro cneayer
MCI0JIb30BATh IaHHbIe, TPUBEACHHEIE B TabnuLe 7.

8.4 OuWIbTPallMOHHYI0 MPOYHOCTH OCHOBAHHS ClieyeT OLEHHUBAThb, COMOCTABIAS
NOJyYCHHbIC B pe3yNbTaTe MOJENMUPOBAHMS XapaKTePUCTHKH (MIBTPALMOHHBIX mnojei
(rpaaveHThl HANopa, CKOPOCTH GUIBTPALMH) C BX KPUTHUECKUMHU 3HAYCHHAMH.

Tabnuua 7

BbicoTa MaccHBHOIO 3aBUCAHUS
Bua FPyHTa B 30HC KAlTUAJAPHOI0 BOAOYACDHKAHHUA «Kannnmpuoﬁ KaliMbl» H“ M
Ilecox cpenHe3epHUCTbIA 0,12-0,35
[lecok MenKO3epPHHCThINH 0,35-1,0
Cynecs 1-3
CyrnuHok 3-6
["n1Ha nerkas 6-12

Ecnu B OCHOBaHMM COOPYXKEHHs 3ajieraioT HeECKaJbHBlE TPYHTBI, HEOOXOAUMO TaKxke
onpeneNATh 06uIyI0 (GUILTPAOMOHHYIO IPOYHOCTE HCXOAs M3 ycnoBus ¢opmyssl (1). Ilpu
3TOM NapaMeTp F; momaraeTcs paBHBIM OCPEAHEHHOMY TIPaJMEHTYy HAmnopa ley, BAONb
NO/I3EMHOTO KOHTYpa COOpY)KEHH, ompeaenseMoMmy Al coopyxeHuil I u II xmaccos no
METOAy VYJUIMHEHHOH KOHTypHOW nuHMM. 3a mapaMeTp R, MNPUHMMAETCS pacuyeTHBIR
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KPUTUYECKUil rpamueHT Hanopa I, YHCIECHHBIE 3HAYEHUs KOTOPOTO MpHBelEHbI B
paszene 5.
KoahduuuenTsl HaieXdHOCTH Y, M Y, clelyeT NPUHUMATL MO pasfeny 4 Mo nepBoi

rpynne NpeaeybHeX cocToanuil, KoadduimeHT ¥, B 3TOM ciiydae paBeH eIUHMULIE.

3HaueHust legm, ANA ocHOBaHmii 1 u II kjaccoB ciexyer OnpeAensth [0 MeETONy
YUIMHEHHON KOHTYpHOR JMHHM. B OTAenbHBIX ciaydasx 3HaYeHHS oy, JOMycKaeTcs
OMNpEAENATh APYTUMH NIPUOTHKEHHBIMU METOHAMH.

8.5 MecTHYI0 QHIBTPaLMOHHYIO NPOYHOCTh HECKATBHOTO OCHOBAaHHs, KOTOpas, B OTIHYHE
oT o0uel, oOyCNOBIE€HA HCKIIOYUTEIBHO KOHKPETHBIMH MPOSBIECHUAMHM (BHIAMH)
HapyleHus cy(h@PO3MOHHON YCTOHYMBOCTH TIPYHTOB, HEOOXOAHUMO ONpPEIENATh TOJbKO B
creayroIMx o61acTsIX OCHOBaHUS:

B MECTE BBIXOZa (Pasrpy3kH) GHUIBTPALMOHHOTO IIOTOKA M3 TOMINKW OCHOBAHUS B HHKHHMM
6bed, ApeHaKHOE YCTPOMCTBO U T. II.;

B IIpocioiikax cy$(ho3HOHHO-HEYCTOHYUBBIX TPYHTOB;

B MecTax ¢ OoibpiumM HajieHHeM Hamopa (WIBTPALMOHHOTO NOTOKA, HANPUMED Npu
00TekaHuU NOA3EMHBIX TIperpag;

Ha y4acTKaX KOHTAaKTa IPYHTOB C CYIIECTBEHHO Pa3HBIMU (QUIBTPALIMOHHBIMU CBOHCTBAMH
Y CTPYKTYPOH.

MecTHy0 QUIBTPAllMOHHYIO NPOYHOCTh HECKAJILHOTO OCHOBAHWS HA/UIEKUT OLEHUBATH,
ucxoas u3 obuiero ycnosus no ¢opmyne (1), nonaras F, u R, paBHbIMM COOTBETCTBEHHO

MECTHOMY TpajueHTy Hanopa l,, B paccMmarpuBaeMoil 00aCTM OCHOBaHUS W MECTHOMY

KPUTHYECKOMY IpaJieHTy Hanopa I.,, OnpeaesseMblM COINIACHO peKOMEHAalUsIM pasjena 5.
MecTHyto GUIBTPAUMOHHYIO TPOYHOCTH CKAITBHOIO OCHOBAaHHA HAJUIEKWT OLECHUBAThH

aHATOTMYHBIM oOpa3oM wucxoms u3 ycioBus (1), B KoTopom mapamerpel Fy u R,

IPYHUMAIOTCS PAaBHBIMH COOTBETCTBEHHO CpeAHeH CKOPOCTH ABHMKEHHS BOABI B TPELIMHAX
MacCUBa OCHOBAHMS Uggj M KPUTHYECKOH CKOPOCTH JBHXKEHHMS BOJbl B TPEHIMHAX U,
OMpeaeNsieMbIMU 110 YKa3aHUSIM pasjgena 5.

Koo duuuents: 7y,,Y,. U Y, NPHU OLUEHKAX MECTHOH MPOYHOCTH NMPUHUMAIOTCA TaKHMH

’Ke, KaK OpH pacyeTax obuieil GuIbTpauHOHHOH MPOYHOCTH.

8.6 Ilpu BbIOOpe CUCTEMBl APEHAKHOrO M MPOTHBOGWIBTPALMOHHOIO 00YCTPOHCTBA
OCHOBAHHA IIPOEKTHPYEMOIO  COOpPYXEHHsS HEOOXOAUMO  YUUTHIBATH  HHXEHEPHO-
re0JIOrM4ecKue yCjaoBHs YIacTKa COOPY)KeHHUsl, YCIIOBUS €ro IKCI1yaTauuy U TpeboBaHus no
OXpaHEe OKpYyXaiomied cpeasl B dacTH MOATOINEHHsA, 3abosauuBanus npuaeraowei
TEPPUTOPUH, aKTUBU3ALNH KapcTOBO-CYy(H(PO3HOHHBIX MPOLECCOB U T.N.

Cuctema  JOpeHaXHBIX ®  HPOTHBOQHWIBTPALMOHHBIX  MEPONPHATHI  JHOJDKHA
UCMONB30BaTbCA JUISL NMPEJOTBPAILEHHs HapylUeHHMs YCTOMYHMBOCTH CKJIOHOB B HHXKHHMX
Hapbepax coopyxenuit, 6acceitnoB TADC u GacceliHOB CyTOYHOr0 peryiMpoBaHus.

8.7 YcTpoitcTBO MpoTHBOGUIBLTPALMOHHEIX 3aBecC (mperpajn) o0s3aTeNibHO B TeX ciyyasX,
Koraa OCHOBaHHUE CIIOXEHO (unpTpyromwumMu cnaboBoAOYCTORUMBBIMHU "
OBICTPOPACTBOPUMBIMHU, @ TaKkKe CY(P(PHO3MOHHO HEYCTONUMBBIMH MPYHTaMH (FHIIC, AHTHIPUT,
KaMEHHas COJib, 3aCOJICHHBIE H 3aTrMIICOBAHHBIC, a TAKXKE CHIIbHOPA3HO3EPHHUCTHIE TPYHTHI H
T.A.), a Takke B ClydasXx HeoOXOAMMOCTM NPENOTBpALUCHUS  HEeXeNaTesIbHbIX
(GUIBTPalMOHHBIX NOTepb. [Ipu BogoCcTOMKMX, HeCY(PPO3HOHHBIX TrpyHTaxX YCTPOMCTBO
3aBECHl LOJIKHO OBITH O60CHOBAHO.

8.8 TIIporuBodMIbTPallMOHHEIE Tperpagsl (3aBechi, MHOHYPH, 3KpaHbl)  HOKHBI
BBINOJIHATECS U3 MaTONPOHULAEMBIX MaTepHanoB, KOIGGHULUEHT GUIbTPALIUA KOTOPLIX KaK
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MHHEUMYM B 20 pa3 MeHblle Koddpdunuedra GunbTpanuu OCHoBaHUA. TosundHa
APOTHBOGUIBTPALIMOHHON 3aBECHl NOJDKHA OOecleydBaTh HEIPEBBIIEHHE KPUTHYECKOIO
rpaveHTa, ONpelensiomero GUIbTPAMOHHYIO MPOYHOCTh caMoif 3aBecwl. Ha ywacTkax
COMPSKEHMs 3aBECHI C IIOJOLIBOM COOPYKEHHS B LENSAX YMEHBIICHUS I'DaJMEHTOB Hamopa
(GUILTPALIMOHHOTO TOTOKa B 3TOM MECT€ M JOTIOJIHUTEIBHOTO YIUIOTHEHHs TpyHTa Ui
npeJoTBpameHus ero cygpgo3nu B IpoexTe CleayeT IpeaycMaTPHUBATh MECTHOE YCUJIEHHE
3aBECHI.

8.9 Tlpm 6mm3koM 3ajieraHuM cIabOMPOHMIIAEMBIX TPYHTOB MPOTUBOGMIBTPALMOHHYIO
3aBeCy CleQyeT, Kak IpaBWIO, COIpPAraTb € BOAOYIOPOM; INpHU T1yOOKOM 3ajleraHuu
BOJIOYTIOpA PacCMaTpUBAaEeTCs BUCSYAs 3aBeca.

[TapameTpsl MpOTUBOQUIBTPALMOHHOM 3aBechl (MIyOMHY, [UIMHY, TOJIIMHY U
MECTOTONOXKEHUE B OCHOBAaHMH COOPYKEHHMIT) cieayeT OOOCHOBBIBATE pacyeToM WIIH
pe3ynbTataMu JKCIIEpUMEHTaNbHbIX McciaenoBaHuil. s coopyxenuil III u IV kiaccos
BMECTO PacyeTOB AONYCKAETCs UCIOIb30BaTh AHAIOTH.

8.10 IIpy nNpoeKTUPOBAHMM CKAJBHBIX OCHOBAHHH BBICOKMX OETOHHBIX IJIOTHH CleXyeT
YUHUTHIBATh, YTO MO HAlOPHOU I'PaHbIO B IpOLecce MOABEMa YPOBHA BepxHero 6reda (YBB)
MOXET BO3HMKHYTh 30Ha pa3yIIOTHECHHS 3HAYMTENBHBIX pPa3MEpOB C  Pa3pbiBOM
NPOTUBO(QUIBTPAIMOHHOM  3aBeCBl, MHOTOKPAaTHBIM  YBENIMYEHHEM  (IIBTPAlMOHHBIX
pacxXoOB, a TAKXKE ¢ 3aMETHBIM YBEJIMYCHUEM IPOTHBOJIABICHHUS. B CBs3u ¢ 3THM B IpPOEKTE
JODKHBL OBITH OIEHEHBl pasMepbl JTUX 30H M INPEoyCMOTPEHBl TEXHMYECKHUE H
TEXHOJIOTMYECKME peleHHs, 00eCIeYnBalOIIie BO3MOXXHOCT BOCCTaHOBJICHUS TpebyeMoii
BOJOHENPOHHUIIAEMOCTH 3aBECHl — KaK B IIPOLIECCE CTPOMUTEIBCTBA U MOAbeMa YBDB, Tak 1 B
npolLecce 3KCILTyaTalluK COOPYKEHHS.

8.11 B Mecre conpspkeHHs! MPOTHBOQUIBTPALHOHHBIX YCTPOHCTB I'PYHTOBBIX IUIOTHH CO
CKaTbHbBIMM [PYHTaMHM OCHOBAHHS WM Oeperamu B IIPOEKTax CllefyeT MpPEeAycMaTpHBaTh
YKJIaJKy H YIUIOTHEHUE TpYHTa, YCTOHYMBOro k cyp@o3us M crnocobHOro KOJbMaTHPOBAaTh
TPEILUHEI B CKaJE.

8.12 B mpoexTax OCHOBaHHI BOAOMOIMOPHBIX COOPYKEHHH B KauecTBe MEPONPHATHS MO
CHW)KEHHIO TPOTUBOAABICHHUS ClEAyeT MpPeayCMATpUBaTb pa3sHOTO BHAA ApEHaXHBIE
ycTpoiicTBa. B cKanbHBIX OCHOBAHMAX JpeHaX CICAYET pacnoyaraTb IJIaBHBIM 00pa3oMm co
CTOPOHBI HATMOPHOM TIpaHH COOPYXEHHs, a NMpPU HEAOCTATOYHOH >(PeKkTUBHOCTH paboThI
TaKOro JApeHaxa — i B cpeiHel 9acTH €ro NoJONIBh.

Mecrononoxxenne apeHaxa M €ro pasMephl CIEAYeT ONpelesaTh UCXOAs U3 TpeboBaHui
Heo0XOAMMOTO CHWKeHUs GUIBTPALMOHHOrO IPOTUBOAABICHHS Ha MOJOLIBY COOPYXEHHUS U
obecnieyeHuss NOMYCTHMBIX 3Ha4€HMIT BBIXONHBIX I'DaJUEHTOB HAINOpa, HE TPUBOAAIIMX K
HapylleHHIO (WIBTPALUMOHHOH NPOYHOCTH I'PYHTOB ocHOBanus, a B CCK3 - ¢ yuerom
TEIVIOBOTO PEXHUMa CUCTEMBI «COOPYKEHHE~OCHOBAHHEY.

OTka3z OT YyCTpo#cTBa JApeHaka OCHOBaHHS MONYCKAeTCs NpPH HAIMYHUM B OCHOBAHUH
TPYHTOB, NOABEPIKEHHBIX XUMUYECKOIl MITH MeXaHHIECKOH cyddo3uu.

8.13 TIpu mpoeKTHPOBaHHH MPOTHBOGHUIBTPALHOHHOH 3aBeCHl B HECKAIbHOM OCHOBaHHH
clieyeT MPUHUMATD ClleAYyIoIUe KPUTHYECKHE rPaJUeHThI Harnopa:

B HHBLEKLIMOHHOM 3aBece B TPAaBHHHBIX U FaJJCYHUKOBBIX TPYHTaxX — 7,5; B neckax KpymHEIX
U cpenHeil KpynHocTH — 6,0 1 B MenKuX neckax — 4,0;

B 3aBece (uuadparme), coopyxkaeMod cnocoboM «CTeHa B TPyHTE», B TIpYHTax ¢
ko3¢ dunmentamu punsrparmu 10 200 M/CyT, B 3aBUCUMOCTH OT MaTe€pHalia 1 JUTMTEIbHOCTH
ee OKCIUlyaTauud — 10 Tabnume 8, B KOTOPOH TakXkKe IPUBEICHBI XapaKTEPHCTHKH
MaTepHANIOB, HCHOJIB3yeMbIe IIPH pacyeTaXx MEXaHHUECKOH IPOYHOCTH 3aBECHI.
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Tabnuua 8

PacueTHble 3HaYEHUs XapaKTEPUCTHK
npeaen

Marepuan KPUTHYECKH MPOYHOCTH Ha MOaylb ko3hpuunent

3aBechl rpaiuenT OHOOCHOE nedopmauuu nonepeuHok

Hanopa cxarue E MIa nedopmaliuu

I, R, Mra

BeroH 180 1.5 22.10° 0,20-0.22
['nuHoUEeMeHTOOEeTOH 150 1,0-2,0 300-500 0,35-0.37
['MuHOLEMEHTHbIH pacTBOp 125 1,0-2,0 3-5 0.37-0.40
KomoBas rnuxa 40 - 20-25 0.32-0.38
3arIMHMU3UPOBAHHBIH MPYHT 25 - 15-20 0,30-0,35
ITpumeyanue—Jlnd BpeMEHHBIX 3aBEC KPUTHUECKHUE MPAIMEHThI HATIOPA JONYCKAETCH YBENHuHBATL HA 25 %.

8.14 Ilpu npoeKkTMpoBaHMM NPOTUBOGUIBTPALMOHHOH NEMEHTALMOHHONH 3aBechl B
CKaJIbHOM OCHOBaHMM CJEAyeT NPUHMMATh KPUTHYECKUH IpajueHT Hamopa [, B 3aBece B

3aBHCHMOCTH OT YAEJIbHOTO BOAOIOTIOIIEHUS B Ipeeiax 3aBeckl g, 1o tabnuie 9.

B ciydae korjaa 3aBeca (0JHa HJIM B COUYETAHHM C JPYTMMH HPOTHBOQHILTPALHOHHBIMU
ycTpoicTBaMM) TAKXKe 3allFIaeT OT BbILIENAYMBAHUS COAEPKALUUECS B OCHOBAHWUM
pacTBOPMMbIC TPYHTHI, JOIYCTHMOE YAEIHHOE BOAOIOINOMIEHHE CllefyeT OOOCHOBBLIBATH
b0 pacueTamu, JIM60 IKCIEPUMEHTATBHBIMU HCCIEA0BAHUAMH.

IMpoHuuaemMocts  MPOTUBOMILTPALMOHHON  3aBeChl  JIOJDKHA  OBITH
NPOHMLIAEMOCTH I'PYyHTA OCHOBAHUS He MeHee YeM B 10 pas.

MEHbIIE

TaGnuua 9

Y nenbHOE BOAOMOTIOLICHHE CKAbHOIO Kpurnueckuii rpaauent

5 . ARAC
rpyHTa B 3aBece .. M(MUH-M") Haropa B 3aBece

< 0,02 35
0,02 - 0,05 25
> 0,05 15

8.15 lns mpenoTBpallleHMs BHIIOpPA IPYHTa Ha ydacTKaX, FAe GUiIbTPaLHOHHKBIH MOTOK €
rpajiMEeHTaMH Hamopa, ONM3KMMH K eJUHMLE, BBIXOAMT HAa MOBEPXHOCTH OCHOBAHHUSA, B
npoekTe HeoOXOoOMMO IIpeAycMaTpuBaTh MPOHMHAEMYIO TNPUIPY3KY WM Pa3rpy30vHBIN
JpeHaxX. Matepuasn IpUrpy3Kd J0DKEH NoAOUpaThes MO IPUHLUITY 0OpaTHOro GuipTpa Uil
3aIUMThl TPYHTa OCHOBaHHs OT KOHTAKTHOH cyddo3uu.

Heobxonumas TONLIMHA NPUIPY3KH OIpEAenieTcs HCXOAs U3 YCIOBHS HEJOIYLUEHUS
(HUIBTPALIMOHHOIO BBIIOPA IPYHTA.

9 PacueT MeCTHO# NPOYHOCTH CKAJIbHBIX OCHOBAHHII

9.1 Pacyetr MecTHOW IPOYHOCTH CKAIbHBIX OCHOBAHUN THMIPOTEXHHUYECKHX COOPYXEHHH
ClIeyeT NPOU3BOJUTD:

JUIs YCTaHOBJICHHS HeoOXOAUMOCTH pPa3padOTKN MEpONpPHUSTHIL, TpeJOTBpaILaroIUX
BO3MOXXHOE HapyIlCHUE POTUBOQUILTPALHUOHHBIX YCTPOHCTB;

JUIs y4eTa Ipu pa3paboTKe MEpONpHATUH O MOBBILEHUIO MPOYHOCTH M YCTOHUHUBOCTH
COOpY KEHHIA;

VIS ydeTa ROCTHXKEHHs IIpefesia MECTHOH NPOYHOCTH IIpH pacyeTax HalpsXeHHO-
neGOopMUPOBAHHOIO COCTOSIHHA CHCTEMBI «COOPYIKEHHE—~OCHOBaHHE».
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Pacyer MecTHON MPOYHOCTH CJIENYET MPOU3BOAUTH Al OCHOBaHHU coopyxenuit I u Il
KJaCCOB IO MPEJEJBHBIM COCTOSHHMAM BTOPOH IPYIIIBI MPH OCHOBHOM COYETAHWUH HArpy3oK.

TIpu 3TOM 3HAYCHUS KOPPULUMEHTOB Y, U 7Y, HNPUHUMAIOT PaBHBIMH equHuLe (Y, =Y, =1).
KoaddumuenT vy, npunumMaercs pasHsm 0,95,

JedopMalimoHHBle XapaKTePUCTHKM OCHOBAHUS OMOPEHeIsIOTCS B COOTBETCTBUH €
ykazaHusamu 5.3.

9.2 IlpoBepKy MECTHOil IIPOYHOCTHM CKAIBHBIX OCHOBAaHUH CJIEAYET OpPOHM3BOAMTE IO
pacueTHHIM IIOLIaIKaM:

a) COBIIAAAIOUINM C IFIOCKOCTSMHU, IIPHYPOYEHHBIMH K TPEIHHAM B MaCCHBE;

6) coBmafalomuM ¢ MIOCKOCTHIO, IPUYPOUEHHOM K KOHTAKTY «COOPYKEHNE—OCHOBAHUE» U
K KOHTaKTaM CKadbHOM IIOPOJAbI C YKPENUTEIbHBIMH KOHCTPYKLUMSMH B OCHOBaHUU
(lmoHKamMu, 3yObSIMHE, pelIeTKaMu U T.[1.);

B) HE COBNAJAIOMUM C IUIOCKOCTSMM, MPUYPOUCHHBIMU K TpPEIIMHAM W K KOHTaKTy
«COOPYKEHMEe—OCHOBaHHE.

9.3 Kputepusmu obecneyeHHss MECTHONM MPOYHOCTH MO IUIOLIANKaM, YKa3aHHBIM BO
BTOPOM U TpeTheM ad3auax 9.2 6, B, ABIAIOTCS YCJIOBHs

o-j > Rt.m,ll ’ (22)

o = ojtg(‘Pj,ll € _ (01 sin” B, —0,; 08" B, )tg(pj‘,, +C; 4 >1, (23)

! T, (0, ~0,)sinP, cosp,

rac Bi — OTHOIUCHUE MPEACIbHBIX KACATCIbHBIX Hanpsmceﬂnﬁ Ha paC'{CTHOﬁ IJIoIAaAKe K

SKCILTyaTalluUOHHBIM;

O, Ti — COOTBETCTBCHHO HOPMAJIBHOE U KAacaTCJIbHOC HAMPSOKCHUA HA paC‘lCTHOﬁ

D
TUIOILAJKE, TPUYPOUECHHON K MIOCKOCTH TPEIMHBI (KOHTaKTa), OT HOPMaTUBHAIX
Harpy3oK B pac4€THOM COYETaHMH;

O,, 05 — COOTBETCTBEHHO MAaKCUMAJIbHOE M MHHMMAJIBHOE IIaBHBIE HANIPSDKEHUS OT TEX K
Harpys3ok;
B ;= OCTPBIii YTrOJl MEX]y pac4e€THOW IIOLIaAKOH, IPHYPOUEHHOH K TpelUMHE (KOHTAKTY),

U HampaBJIECHHEM IJIABHOTO HANPSXEHUS O ;
tgQ;11, — paCUETHBIE XapaKTEPHUCTUKH [UI PAcYeTHBIX IUIOMAJOK, MPHUYPOYEHHBIX K
cju TpemHHaM (KOHTaKTy);
Ry mn — pacyeTHOE 3HAUYEHNE Npezeaa MPOYHOCTH MACCHBA CKATBHOTO IPYHTA Ha OJIHOOCHOE
pacTsDKEHHE, OnpeeNseMoe B COOTBETCTBHH ¢ TpeOoBaHUAMH 5.35.
9.4 Kpurtepusamu obecnedeHHs MECTHOW NPOYHOCTH MO IUIOIIAAKAM, YKa3aHHbIM B
nocjeaHeM ab3aue 9.2 B, SBISIOTCS yCJIOBUS

0-3 > RI.m.II; (24)

em = —E—\I(Gltgcpm.ll +Cm.ll chitgq)m.ll +Cm.ll ) >1, (25)
(Gl '“63)
TAE L8P i1, Cmit — PACUETHBIE XaPAKTEPUCTUKH U1 PACYETHBIX MJIOIIAAOK, HE IPUYPOYEHHBIX
K TpelIMHAM ¥ KOHTAKTY «COOPYKEHUE—~OCHOBAHHE.
9.5 YcnoBus (22) u (24) npu oleHKax BO3MOXKHOCTH pa3yIUIOTHEHHSI MacCuBa CleAyeT
NpoBEPATh BO BCEX YyKa3aHHBIX B 9.1 ciywasx, a ycioBus (23) m (25) mpu oLEHKax
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BO3MOXHOCTH IUIACTHYECKUX AehopMalMii — B 3TUX XKe CIydasx, HO TONBKO Ipu O,<0.

Yenosus (23) u (25) cnenyer npoBepsATs JMUIIb AJI8 yYeTa HAPYIIEHHH TPOYHOCTU OCHOBAHUS
NpM pacueTax ero HalpsDKeHHO-Ae(OPMHPOBAHHOIO COCTOSHMS K IIPM  pa3paboTke
MEPONPHUATHH 10 NOBBIIEHUIO IPOYHOCTU M YCTONUHUBOCTH COOPYKEHHS.

Ipy oLEHKE HANEKHOCTH NMPOTHBOQUIBTPALMOHHBEIX YCTPONCTB MPOBEPKA BHINIOTHEHHUS
ycnosus hopmynsl (22) (ecnu 0, <0) npu OLeHKe Pa3yIUIOTHEHUs: OCHOBAHMS IS IVIOAI0K,

COBINAJAIOUINX C INIOCKOCTBIO 3aBEC, HE TPOU3BOAMUTCA.

IIpy HEBBITOJTHEHUN NIPUBEJCHHBIX BBILIE KPUTEPHEB MECTHON MPOYHOCTM HeoOX0LMMO
OIPEAEIIMTH OUEPTAHNUS 30H PA3yIUIOTHEHUs U IUIaCTUYeCKuX Aedopmainil,

30Ha pa3yNNOTHEHHMd He AODKHA IepecekaTbh LEMEHTAllMOHHYIO 3aBecy W ApeHax. B
HPOTHUBHOM CIy4ae JOJDKHEI ObITh BBIIONHEHB! GUIBTPALlHOHHBIC PACYETE B COOTBETCTBUH C
yKa3aHUAMU pasfena 8 B HeIMHEHHOH ITOCTAHOBKE €  YYETOM  M3MEHEHHOro
GuUnbTPaMOHHOTO peXuMa.

30oHa macTHdeckux gedopManrii He [OJDKHAa OXBaThiBaTh Oonee 1/3 TOAOMIBBI
COOpY>XeHHs HJIY IIOTeHIMATbHO OIIACHOM pacyeTHO# ITOBEPXHOCTH CABUTIA.

9.6 Tlpu onpenenenuu HanpskeHu# ©;,7,,0,,0, B dopmynax (22) — (25) cnexyer

IPUMEHSTH BHIYMCIMTE/IBHBIE U SKCIEPHUMEHTAIBHBIC METOAbl MEXaHUKH CIUIOLIHONA Cpelbl U
reoMeXaHUKH.

JonyckaeTcs paccMaTpUBaTh OCHOBAHHE COBMECTHO C COOPY)KEHHEM Kak CHCTeMY
JMHEeNHHO-1ePOPMUPYEMBIX Tejl, Ha KOHTAaKTe MEXIY KOTOPBIMH BBLIMOJHSOTCS YCIOBHS
paBHOBECHUS 1 PaBEHCTBA I1ePEMEILEHHH.

[Ipu o6oCHOBaHMM JONYCKAeTCsl CXEMaTU3aLUsd CHCTEMBI «COOPYNKEHHE—OCHOBaHHE»,
NO3BOJISIIOIIAs peliaTh IJIOCKYIO 3a/lady TEOPHH YNPYTOCTH IPUMEHHTENLHO K OJHOMY HJIU
HECKOJIbKUM TJIOCKUM CE€UYEeHUAM. [Ipu 3TOM IOBEPXHOCTH OCHOBAHHS MOXET OBITH MPHUHSATA
IJIOCKOH, & TeNo OCHOBaHMA — KaK OJHOPOAHBIM, TAK U COCTOSIIMM M3 HEKOTOPOro 4ucja
ONHOPOAHBIX obnacTeit 160 UMEIOWUM HETIPEPHIBHO U3MEHAIOIMECH XapakTepucTukH. [lpu
HeoOXOMUMOCTH CJIelyeT YUHTHIBATh €CTECTBEHHBIH pelbed MMOBEPXHOCTH OCHOBaHUS,
NPOCTPAaHCTBCHHBIH XapakTep pabOThl CHCTEMBI «COOPY)KEHHE—OCHOBAaHHE», a TaK¥kKe
JETATM3UPOBATh pacnpeleeHHe MEXaAHHYECKUX XapaKTEPUCTHK OCHOBAHMUS.

PekoMeHayeTcst B HaljleXXalluX CIy4asx [PM OIpPeACICHHMH HANPSDKEHHOrO COCTOSHUS
OCHOBAHMsI YUMTHIBATH BO3MOXHYIO aHM30TPOIHIO €r0 CBOKMCTB.

Eciu npu ompejeneHu HANpsOKEHUM B HEKOTOPHIX OOJNACTAX OCHOBAHMS OJHO WM
HECKONBKO M3 YCIOBHM, ompeneneHHbIXx no ¢opmynaM (22) — (25), He BBHINOIHACTCA, TO
cleAyeT IPOM3BOJUTH YTOYHEHHUE peiieHus 3aja4un. Takoe yTouHeHMe cleyeT BhITOIHATD C
KCIONB30BaHNEM HENHMHENHON 3aBHCMMOCTH MEXIy HAalpsDKEHHAMU W AcpopMauMsaMU WIH
IyTEM WU3MEHEHHUs ICOMETPUH CEYEHMs 3a CHYET MCKIIOYCHHMA W3 PAcCCMOTPEHHS YKa3aHHBIX
obnacrei.

10 Onpenenenne HanpsiKeHui

10.1 HanpsbkeHuss B OCHOBAaHHM COOpPYXKEHHs HEOOXOAMMO  OmpeAensiTb s
UCITONB30BAHUA HX B pacyerax MPOYHOCTH KOHCTPYKLUUH MU COOPYXKEHHH, YCTOHUMBOCTH
COOpY)KEHMH, a TAKKe B pacyeTax OCaJOK, Hecylled CIOCOOHOCTM M MECTHOM MpPOYHOCTH
OCHOBaHUM.

[Tpy NpOoEeXTUPOBAaHMM COOPYXEHUH Ha CKalbHBIX OCHOBAHHUSAX OMNpeACICHUE KOHTaKTHBIX
HanpsokeHUH HeoOXOOUMO ANA ODOCHOBaHHA IPOEKTHPOBAHUA INPOTUBOGWILTPALMOHHBIX
MEpONpUITHIl U OLEHKH (QUIBTPALMOHHON HAIECHKHOCTH NMOA3EMHOIO KOHTYpa COOPY>KeHHUI.
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Pacnonoxenue 1eMEHTAMOHHONW 3aBechl NMOA TUIOTHHON B 0ONIaCTH, TAC HMEIOT MECTO
pacTArdBaloIIME HAIpPHKEHUs, pe3ko cHHxaeT 3(QeKTUBHOCTH 3aBechl, 4TO TpebyeT
pa3paboTKK crieLUaNbHBIX KOHCTPYKTHUBHBIX peLIEHH# JUls 0O0eCeveHHs HaIeXHOCTH
0136 MHOT'O KOHTYpa COOPYKECHHS.

10.2 KoHTakTHble HampspKeHust Ans coopyxenwid I m II kiaccoB momyckaercs, a Juis
coopyxennit [I1 u [V kmaccoB pexoMeHAyeTcs onpeaensaTh YIPOIEHHBIMI METOJAMH.

103 B pacuerax NPOYHOCTH COOPYKCHHM IPY HCIONB30OBAHMH BIIOP KOHTAKTHBIX
HanpsokeHud, NONYYEHHBIX M3 PEellIEHHUs 3alad TEOPUH YIPYTrOCTH, ClIeAyeT paccMaTpHBaTh
JOMOJHUTENILHO ¥ BTOPYIO 3MI0PY KOHTAKTHBIX HAIPSKEHHI, BBIYMCICHHYIO OJHUM M3
PEKOMEHAYEMBIX YNPOIIEHHBIX METOAOB. Ecnu mnonyyeHHble npu 3ToM uU3rubarounie
MOMEHTBI MMEIOT pa3Hbie 3HAKH, TO IPH pacyeTax IPOYHOCTH PEKOMEHAYETCS HCIOIL30BaTh
00a 3HayeHHs, yMeHbIIcHHBle HAa 10 % pa3sHOCTH THX BEIWYMH, a €CJIM OJMHAKOBBIE — TO
nump GonbuHA H3rubaromuil MOMEHT, TaKXKE YMECHBIICHHBIH Ha YKa3aHHYIO BEJIHUYUHY.

10.4 Tlpu ONpeneNeHWH KOHTAKTHBIX HANPSKEHHH CNEAyeT YYMTHIBATH TMOKa3aTelb

THOKOCTU COOPYIKEHHS [, , OTPENIEIAEMbIH:

a) NIpy pacueTe COOpPYKEHHS 0 CXeMe ITOCKO#M aedopMaruu:
B HaNpaBJIEHUH JUTMHBI COOPYKESHHS

hl’b
t, = ; (26
=T )
B HalpaBJICHUH MIUPHHBI COOPYXKEHHUS
hb’6
1, = T an

6) npu pacueTre COOpYXEHMs IO CX€M€ MPOCTPAHCTBEHHOM 3aJayd B KadecTBe Ip
TIpHHUMaETCs OONIBIUMIA U3 IBYX I10Ka3arteei ruOKOCTH BRIYMCICHHBIX N0 GopMynam (25) u
(26).

B dopmynax (25), (26)

_ mEQ-v) ’ 28)
32E,(1-v)
rae v, v; — kosth¢puuuedTs [TyaccoHa COOTBETCTBEHHO IPYHTa OCHOBAaHUA U MaTepuasa
COOpYKEHUS;
E, E|— cOOTBETCTBEHHO MOAY/IH AehOpManuu rpyHTa OCHOBAHUS U YIIPYTOCTH MaTepuana
COOPYXECHHUS,

b, | - COOTBETCTBEHHO IIUPUHA U JTKHA [IOJOIIBBI COOPYKEHHS;
I, I,— MOMEHTH! HHEPIUU PACYETHEIX JJIEMEHTOB COOPYKEHMUS;
J — IMMpHHA PacIeTHOTO JIEMEHTA O JUIHHE IIOJXOWIBEI COOPYKEHMUS, TPUHUMaEMas
paBHoi#i 1;
h — cpenHsIs TONIIHHA COOPYKEHHUSI.
B cmywasx korma mokasaTenb TUOKOCTU?,<l, KOHTaKTHbIE HANpPSKEHUS CleayeT

ONPEAENSATH KaK 15l abCONOTHO KeECTKUX CoOpysxeHuit. [Ipu #,;>1 KOHTaKTHbIC HAlPKEHHA

OTNPEAEAIOTCSA C YUETOM THOKOCTH COOPY)KEHUA.
10.5 Hns coopyxeHuil ¢ mokasaTeieM THOKOCTH t;<1 Ha OAHOPOAHBIX OCHOBAHHMSX

KOHTAKTHBIE HAMPSXKCHUA OMPEACTIAIOT MCTOIOM BHELUCHTPEHHOIO CXKaTHd, a Ul NMEeCHYaHbIX
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OCHOBAHHMH CO CTENEHBIO INIOTHOCTU rpyHTa Iy < 0,5 — METOIOM IKCIEPUMEHTANBHBIX SITIOP
IO NpunoxeHuto M.

ITpy HanWYMM Ha 4YacTH IOAOLIBEI COOPYXEHHsS PAaCTATUMBAIOIIMX HOPMAJbHBIX
KOHTaKTHBIX HANPSHKEHMH 3TOT YYacTOK JOJDKEH OBbITh MCKIIIOYEH M3 PACUETHOMU KOHTAKTHOM
HNOBEPXHOCTH, a /I OcCTaBlIefics YacTH KOHTAaKTHbIE HAMPSHKEHUS [JOMKHBI OBITh
NEePEeCYUTAHEI.

10.6 Ilpm onpeneneHHM KOHTakKTHBIX HANPSIKEHHH C y4eTOM THOKOCTH COOpYKEHuit
JIOTIyCKaeTcsl MPHMEHTh METO Ko3dduieHTa nocrenu. I uOKOCTh 3/IEMEHTOB KOHCTPYKLUH
ClieyeT OIpeaesTh ¢ yUeTOM BO3MOXHOCTH 00pa3oBaHUs TPELIMH.

10.7 Tlpn ucnonb3oBaHUM MeTOAOB KoddduiumeHTa MOCTeNM U BHEUEHTPEHHOIO CHXKATHUS
KacaTelbHbIE KOHTaKTHBIE HaNpsDKEHHS JONycKaeTcs IPHHUMATh paclpeie/ieHHBIMHU
PaBHOMEDHO, a IIPX UCIOIb30BaHUK METOAA 3KCIEPHUMEHTAIBHEIX 3MIOP — IPONOPLHOHATIBHO
HOPMAJIbHBIM KOHTAKTHBIM HampsDKEHUSIM.,

Kacarenpuble HanpspkeHus, oOyClOBIEHHblE JEHCTBUEM BEPTUKAIBHBIX CHUJL, [IpH
pacueTax MPOYHOCTH COOPYKEHHMH, KaK MpaBHIO, HE Y4YMTHIBalOTCA. [Ipd nonayueHuH Ha
y4acTKe TMOJOIIBBI COOPYXEHHs KacaTeIbHBIX HaNpsDKEHMi, NPEBHIAIONX NpeaefbHbIe,
OHH JOJ/DKHBI OBITH NPUHSATH PABHBIMU IIPEAEIBHBIM, & HA OCTAIBHBIX YY4acTKaX OHU JOJKHBI
ObITH COOTBETCTBEHHO OTKOPPEKTHPOBAHEI Ha OCHOBE PacyeTOB.

10.8 Ilpu HEOAHOPOAHBIX OCHOBAHMSX C BEPTHKAIBHBIMU M KPYTOITAJAIOIIMMH CIIOSIMU B
pacyetax KOHTaKTHBIX HalpPsOKEHHH JONMYCKaeTcs MCIOIh30BaTh NMPUOJIMKEBHBIE METONBI, B
KOTOpBIX KOHTAaKTHBIE HaNpsDKEHUs ClleAyeT IMPUHUMAaTh IPONOPLUHOHANLHBIMA MOAYJISAM
JredopManny TpyHTa KaXkAOTO CIOS B 3aBUCHMOCTH OT MX Pa3MepOB M JKCHEHTPUCHTETa
TPUIOXKEHUS HArpy3Ku. B Ipeenax Kaaoro cios paclpeie/ieHue KOHTAKTHBIX HApsKeHUH
TIPUHUMAETCS TUHETHBIM.

10.9 Tlpu Hamuuuu B OCHOBAHUH CJIOEB NEPEMEHHOHN TOMIMHBI WIM NPH HAKIOHHOM
3alleraHuM CJI0€B B pacyeTaX KOHTAKTHBIX HANPSXEHUH MCIOIb3YIOT MPHOIMIKEHHbIC
METO/I5!, OCHOBaHHBIE Ha IIPUBEJCHNH PacyeTHON CXeMbl OCHOBAHUS CO CJIOSAMH NepeMEeHHOMN
TONMIMHBl MIM TpPH HAKJIOHHOM 3ajleTaHUM CJIOEB K CXEME YCIOBHOTO OCHOBaHHUS C
BEPTUKAITHEHO PACIIONIOKEHHBIMH CIIOSIMH.

Ilpi  roOpH3OHTAABHOM  pAaCHOJIOXKEHHH CJIOEB TIPYHTa [MOCTOSSHHOM  TOJILIMHBI
HEOHOPOJHOCTh OCHOBaHMUS MOXET HE YYHUTHIBATHCH.

10.10 [Ipu ompeneneHWH  HOPManbHBIX  KOHTAKTHBIX  HalpsHKEHHWI  MeToAaMH
IKCTIEPUMEHTANIBHBIX 3MI0P B K03¢(ULINCHTA MOCTENN Y4YeT HeOAHOPOAHOCTH OCHOBAaHMS
cienyeT NMPOM3BOOUTH MYTEM CIOKEHMS OpAMHAT 3MmIOp, ompeaeneHHsix mo 10.5 u 10.6
HaCcTOSIIEr0 pa3fesia B IPEANOIOKEHUH OIHOPOAHBIX OCHOBAHMH ¢ OpAMHATaMU
JOTONHUTENbHOM 3miopbl. OpAHHATH JOTIONHUTENBHOM OIIOpH  CleAyeT NpUHMMATh
pPaBHBIMM pa3sHOCTH OpAMHAT JIIOp, IOCTPOEHHBIX [ ClIy4yaeB HEOAHOPOJHOIO U
OJHOPOJHOTO OCHOBAHUH C MCIIONIB30BAHMEM MeTO/1a BHELCHTPEHHOTO CKATHUSL.

10.11 Tlpm ompeneneHuUM HampsHKEHMH HEOOXOAMMO YYMTBHIBATE KOHCTPYKTHBHBIE
OCOOCHHOCTH COODPYKEHHMS, MOCJIeJOBATEIbHOCTh €ro BO3BENEHHs, BUI OCHOBAHHS, a IIpH
3aJleTaHUM B OCHOBAHMK MepP3/bIX TPYHTOB WJIM BO3MOXHOM €ro HpOMOpaXKMBaHHK —
pacloJIOKEHHE TalblX M MEp3JIbIX 30H, @ TAKXKC [OCIEHOBATEILHOCTH 3aMOpPaXKHBaHHS U
OTTauBaHMsL. -

Ilpy pacyeTe HanpsOKEHHH Ha KOHTakTe IpYHTa C )XEJIe300€TOHHBIMH pacijlacTaHHBIMH
KOHCTPYKIIMSIMM T'MAPOTEXHUYECKUX COOPYKEeHHH (IUIUTaMK BOA0OOEB M pucOepM IUIOTUH,
BO3BOAMMBIX Ha HECKAIbHBEIX OCHOBaHMSX, IUIMTAMH [OKOB M T.N.) PEKOMEHIyeTCs
YYHTHIBATH:
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MNOHWXEHHE JKECTKOCTH KeJIE300€TOHHBIX KOHCTPYKLMH C y4eTOM 00pa3oBaHUs TPEIIUH
OrPaHHYEHHOTO PACKPBITHS, PErTaMEHTHPOBAHHOTO HOPMaMH MpPOEKTHPOBAHUS OETOHHBIX H
*ese300eTOHHBIX KOHCTPYKIHMH THAPOTEXHUYECKHAX COOPYIKEHHUI;

B OETOHHBIX M )K€J1e300€TOHHBIX KOHCTPYKLIMSAX, BO3BOJIUMBIX HA CKAJIBHEIX U HECKAJILHBIX
OCHOBaHUsX, OCIIENOBATENBHOCTD YK/JIAAK) G€TOHA OTJCABHBIMU G10KaMH OETOHHPOBAHHS.

10.12 B mensax yMEHBIIEHHS YCHIIMA B KOHCTPYKUMSAX HJIH B 3JIeMEHTAX COOPY)XEHHS NIpU
POCKTHPOBAaHMH  CJIE€AyeT PpacCMaTpMBaThb BO3MOXHOCTb  CO3/aHHsl  ONTUMAIBHOTO
pacnpe/ie/ieHdst KOHTaKTHBIX HaNpsDKEHWM, MpeaycMaTpuBas YCTPOWUCTBO BBICTYIIOB Ha
NO/IOLIBE COOPYKEHUH, YIUIOTHEHHS OTAENBHBIX 30H OCHOBaHHS M COOTBETCTBYIOLIYIO
[OCIEJ0BATENEHOCTE BO3BEACHH U 3aTPYXEHUSA COOPYKEHNUS.

10.13 Tlpu onpeaeneHHH HaUpPsHKEHHHA B OCHOBAHMAX CJI€AyeT NMPHMEHSATh UHCIIEHHBIE
METOJIbl MEXAHUKH CILIOIHOM cpefibl ¥ TEOMEXAaHHKH C MCIIOIB30BAHMEM BBIYMCIHTENIbHON
TexHUKU. [1pu 9TOM nomkHB cobioaaTees TpeboBanus 11.4.

KoHTakTHBlE HanpsDKEHMS, Kak IIpaBUiO, CleAyeT BBIYKCIATE [0 ClEUHaIbHBIM
nporpaMmaM, pealn3yollM aHalUTUYECKUE PpELIeHHMs 3aJadd HIM YMCIICHHBIE METOXBI
pacueTa (110 HanpsHKEHHAM B OKPECTHOCTH KOHTAKTa),

10.14 Ilpu ucnonp30BaHUM HUCIEHHBIX METOIOB JONYCKAETCHs CXEMaTU3alUs CUCTEMBbl
«COOPYKE€HMEe—OCHOBaHHE», II03BONAIOMIAs peIlaTh [UTOCKHME 3ajayd I[IPUMEHUTEIBHO K
OJTHOMY HJIM HECKOJBKMM TUIOCKMM Ce4YeHHsM. HeoXHOPOIHOCTh pacyeTHBIX CeuYECHUi
cleyeT y4YuTbIBaTh, NPEACTAB/As UX COCTOALIMMH K3 HEKOTOPOIO 4YHCsa OJAHOPOIHBIX
obnacteif. Ilpu HeoOXOAMMOCTH TNPOCTPAHCTBEHHBIM XapakTep pabOTBl CUCTEMBI ClieayeT
YUUTBIBATh C TOMOIIBIO SKCIEPUMEHTAIBHBIX WIM BBIYHCIMTENBHBEIX METOJOB MEXaHUKHU
CIJIOLUHOM CPEIBbI.

PacueTHy!0 0611aCTh CE€YEHHS OCHOBAHHS PEKOMEHIYETCS OrPaHWYMBAThL 110 BEPTUKAIH Ha
riyOuHe cxumaemoro cios H, ompenensiemoit cornacHo 11.6.2, a no ropusoHTanu — Ha

paccTossHUM He MeHee H . OT CoopyxeHus.

11 Pac4yeT ocHoBaHuil no gedopmanuam

11.1 Pacyer OcHOBaHHH W IPYHTOBBIX COOPYXEHHH (IUNIOTMH M Ap.) Mo aedopMaunusM
Heo0X0AUMO TPOM3BOJMTH C LENbI0 000CHOBAHMS KOHCTPYKLHHM CHUCTEMbl «COOpPYXEHHe—
OCHOBAaHME» WIIH €€ DJIEMEHTOB, [MepeMelleHNs KOTOPBIX (OCaIKH, TOPU3OHTAIBHbBIE
nepeMelleHus, KPeHbBl W NOp.) He JO/DKHBI TIPEBOCXOAMTh HOPMHMpYEMble 3HAuYeHMS,
rapaHTHUPYIOIME TO0 3TOMY (akTopy HOpPMalIbHBIE YCIOBHSA WX O3KCIUTyaTallkd H
obecreyuBarolIMe TEXHHYECKYI0 HaJeKHOCTh U JOJNTOBEYHOCTH. IIpM 3TOM HPOYHOCTH H
TPEIIMHOCTOHKOCTE KOHCTPYKIMH JOJKHBI ObITE NMONTBEPXKAEHBI PAacYeTOM, YYHTHIBAIOIIUM
YCHJIHS, KOTOPbI€ BOSHUKAIOT IIPH B3aUMOAEHCTBUH COOPY)KEHHS C OCHOBAHHEM.

Pacuet no aedopmalsM RO/DKEH MPOW3BOAMTBECA HAa OCHOBHBIE COYETAHUSA HArpysok, a
Opd COOTBETCTBYIOIEM ODOCHOBAaHHM — M Ha 0COOble COYETaHHS HArpy30K, C Yy4YeTOM
XapakTepa MX JAEHCTBMS B IIPOLECCE CTPOMTENBCTBA M OKCIUTYaTallid COOPYXXEHHS
(mocnefoBaTeNTPHOCTH W CKOPOCTHM BO3BEJCHUST COOpPYXKEHMs, rpaduka HamoJHEHUs
BOJOXpaHWIHIIA U T.A.).

11.2 PacueTbl OCHOBaHMH IO AeopMaLMsAM MNPOU3BOIAT [10 MPEACIBLHBIM COCTOSHHAM
nepBoit unu BTOpOM rpymm (4.5.1 u 4.5.2). OHM DO/DKHBI BKIIOYaTh PacdeTHBbIH MPOTHO3
gedopmauuii OCHOBaHMS U COOPYKEHHS [IPM COBMECTHOH HX paboTe U HpPOBEpKY
BRINOJIHEHHKS YCNOBus (1), B KOTOpoM JOMKHO NMpuHuMatees Fy =8 u R, =S§,. 3qecs S -

COBMECCTHas ned)opmaum OCHOBAHUS U COOPYXKEHHUA (ocanku, T'OpU30HTAIbHEIE
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NepeMellieHns, KpeHsl ¥ 1Op.), S, — TpefeNbHOE 3HAuEHHE COBMECTHOH Jedopmaiun
OCHOBaHUS M COOpY)KeHHs, ycTaHaBnuBaeMpre mo 11.5 — 11.11.
Kospduuuents: <y, u 7Y, DNPHHAMAIOTCS B COOTBEICTRHH C YyKasaHusmu 4.5;

k03()(PMHMEHT Y, BO BCEX CIyYasX MPHHHMAETCS PAaBHBIM CAHHHUIE.

IMporHo3nslie 3HaueHHs JqedopManuii S peKOMEHJyeTCs MCIIONB30BaTh TakKe [UIsl aHaIH3a
MOBEICHHS CHCTEM «COOPY)KEHHE—OCHOBaHHE» IIPH OLEHKAX HX HAJe)KHOCTH B [EpHOA
IKCILTYaTalluy.

11.3 IIpenenpHbIe 3HAYEHNS COBMECTHOM feopMaliii OCHOBAHHUS M COOPY)KeHUsl Ry =S,

yCTaHAaBAMBAIOT TEXHWYECKUMH  YCJOBUSMH  TIPOCKTHPOBAHUS  KOHKPETHBIX  THINOB
THAPOTEXHUYECKUX COOPYKEHHH HCXOAA U3 HEOOXOAUMOCTH COOITIOAECHHS:

TEXHOJOTMYECKMX TpeOoBaHUHi K AedopMaiisM COOPYXKEHHs, BKIOYas TpeOOBaHMs K
HOpPMaJIbHOM 3KCIUTyaTaluu 000pyIOBaHKS;

TpeboBaHMil K OPOYHOCTH, YCTOHYHUBOCTH M TPEIMUHOCTOHKOCTH KOHCTPYKUM, BKITIOYAs
00LIYI0 YCTOHYMBOCTE COOPYXKEHUS.

Tlpu HasHayenum R, =S, HEOOXOAUMO YYUTHIBATh NOMYCKAEMYIO Ppa3HOCTh OCALOK

MEXIY CEKLUUAMH M YacTAMH COOpPYXKEHHMH, HE MPHBOAAILYIO K HAPYNIEHHUIO HOpMANbHOM

paGOTbl MEXKCEKIIMOHHBIX MIBOB, BO3MOXXHOCTBE IE€pEJIiBa BOABl YE€pE3 I‘pC6CHb TJIOTHHBI,

Hapyui€eHUs HOPMaIbHOM 3KCIUTYaTallii CBSA3aHHBIX C COOPY)KEHHEM KOMMYHHMKAaUMA U T.1.
11.4 3HayeHus coBMecTHOH nedopmamun F, =S crenyer onpeaemarb, HCMOAb3YR

pacyeTHbIE METO/Bl MEXAHUKM CIUIOIIHOH Cpelbl, UCXOAf M3 YCJIOBUH COBMECTHOH paboOThi
COOpYXeHMSl M OCHOBaHUH. IIpM STOM MOMKHBI OBITH B JOCTaTOYHOH CTENEHH YUYTEHbBL
peasipHble OCOGEHHOCTH PabOTHl CHCTEMBI «COOPYIKECHHUE—OCHOBAHUE»: MPOCTPAHCTBEHHBIN
XapaxTep AedOpPMUPOBAHUs, HENUHEHHas CBA3b MEXKAY HANPKCHUSAMH U AehopManUaMH,
NOCE0BAaTENbHOCT: BO3BEJCHUS COOPYXKEHUS U INPHIOKEHUS HArpy3oOK, M[pOLEcChl
KOHCOJIMAALIUY U TTON3y4YecTH.

Ilpu »TOM ompeneneHue AedopMaiyii COOPYXKEHMsI U OCHOBAHUSA B 3aBUCUMOCTH OT MX
Kjlacca W 9Tana [pOeKTUPOBAHHUS ClIeAyeT NIPOU3BOAUTD KaK YIPOUIEHHBbIMU (MHXKEHEPHBIMHU)
METOJAMM pacueTra, perfaMeHTupoBaHHbIMM B 11.5-11.14, Tak u BBHIYMCIAUTENLHBIMU
Metozlamy, OasmpyromuMucs Ha Gosiee AeTanbHOM CXEMaTH3aLMK CHCTEMbl «COOPYXEHUe—
OCHOBaHHE» M Ha UCIOJB30BaHUH OoJiee COBEPIIEHHBIX MAaTeMaTUYECKUX MOJENeil IpyHTa
(HeMMHEHHBIX, YIPYrOIUNIACTHYECKHWX, B TOM UHMCje YYMTHIBAIOUIMX MHOro()a3HOCTs,
PEOIIOrMYeCKUe CBORCTBA TPYHTOB M T.1.).

3naueHus nedopMalUit COOpYKEHMI M UX OCHOBaHUHM B IEPHOA IKCIVIyaTaluH CleayeT
OlpelleNIaTh C YYETOM Pa3BHUTHS IpPOLECCOB KOHCOMMIAUMH Y TNOJ3YYeCTH IPYHTOB, a B
KPUOJNIUTO30HE — TaKXKe I[IPOLIECCOB NPOMEpP3aHUss M OTTauBaHUs TpyHTOB. Ilpu 3TOoM
HAIUIeXXUT UCIOIb30BaTh YKA3aHHBIE BBIIE BRIYMCIMTENbHEIE MeTOAB. Ha mpeBapuTenbHbIX
CTaausX MpoekTHpoBaHus u [d coopyxkeHuit III u IV  kmaccoB ompeneneHue
HecTaOWIM3UPOBAHHBIX 3HAaUeHUN mehopMalny JOMYCKACTCs NMPOM3BOAUTH YNPOILICHHBIMU
(MH)XeHepHBIMH) MeTOJaMHM, HampuUMep Ha OCHOBE DEIIEHMH OJXHOMEpPHBIX 3ajay
KOHCOMIH ALK U HOJIBY‘{CCTPI.

B Tex ciywasx Korma mans onpedeieHus aedopMmanuii  00f3aTeNbHBIM  ABISETCH
UCMOJb30BaHHE HECKONBKUX YKa3aHHBIX MeTogoB (11.6.1 m 11.7.1), ycnosue (1) momxHO
BBITIONHATBCSA U BCEX TUX CIIYHacB.

11.5 PacueTHas cXeMa CHCTEMBI «COOPYXEHHE—OCHOBaHME» JOJDKHA pa3pabaThiBaThCs C
y4eToM (aKTOpPOB, ONPEAENAIONINX HAIPSDKEHHOE COCTOSHMe U neopMaliiii OCHOBAHHS W
COOpYXeHHS (KOHCTPYKTHBHBIX 0COOEHHOCTEH COODYKEHHMS, TEXHONOTHH €r0 BO3BEJIeHHUS,
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XapakTepa CJIOXKECHUA U CBOMCTB FPYHTOB OCHOBaHHs, BO3MOXXHOCTH HX H3MCHEHHS B
NpOLECce CTPOUTENHCTBA U HKCILTyaTallMi COOPY)KEHU, XapaKTepa BHEIIHUX BO3NEHCTBHIA U
T.1L.).

PacueTHBIe MOAENH CHCTEMBI «COOPYKEHHE—~OCROBAHUE» OKHB! yYUTHIBATh BU3YalbHOE
HapyLIeHHe KOHTAKTa MEXAY HUMH.

Pacuetsl nedopMauuit CHUCTEMBI «COOPYXEHHE—OCHOBAHME» B HEOOXOAUMBIX CIIydasx
cJIelyeT TIPOU3BOMUTH AJIsS yCJIOBUM IPOCTPaHCTBEHHOH 3afauM. Jlnd coopyxenuil, anuHa
KOTODBIX NPEBHINACT MHpPUHY Oojee 4eM B TPHM pasa, pacdeThl J{ONYCKAeTCs NPOU3BOAUTH
AN ycnoBWH MIockoil AedopMammu. B ciydae kxorga MHpHHA COOPY/KEHMs MpEBBIIIAET
TONIIMHY CKMMaeMoOH Toamu K, , onpeieneHHylo mo ykasaHusiM 11.6.2 HacTosiero
pasgena, B 1Ba U Oojee pasa, JOMyCKaeTcs DPacdeT OCaNOK IMPOM3BOAMTb IS YCIIOBHSA
OHOMEpHOH (KOMIPECCHOHHOMN) 3a1a4H.

11.6 Onpeaenenue ocagok cOOpyKeHUH

11.6.1 OmnpezneneHue CyMMapHBEIX OCaJOK § B 3aBHCHUMOCTH OT Kjacca M 3Tana
TIPOEKTUPOBAHNS COOPYKEHMI, pacrojyioXKEeHHBIX Ha HECKalbHBIX OCHOBaHUAX, CIEAYeT
IPOU3BOJUTE METOJOM IIOCIOHHOIO CYMMHPOBAaHUS M BBIYHCIUTENBHBIMU METOJaMH B
COOTBETCTBHH C 11.4.

Ha npexBapuTenbHbIX cTaAusX mpoekTuposanus (st coopyxenuit Il u IV wiaccos — Ha
BCEX CTa/JUSAX [POEKTHUPOBAHMS) JUis ONpeseNeHrs 3HAaYeHUH s JOMYCKAeTCs OrpaHHuUThCS
METOAOM HOCIOHHOTO CYMMHPOBAHUS B Nipeaenax CKuMaeMoro cios H,. o gopmyne

- (0 -C ,,)h‘ L )
— Ny YA Y4
5= Pt Y B S (29)
i=| E p.i i=1 E,.A,
rae GZ-I'»i — AOMOJHUTEIBHOC BEPTUKATbHOE HAIPSDKCHUE B CEPEAHHE I-ro cJIos Ha my6m|e Zi

OCHOBaHMs OT HArPY30K ¥ PUIPY30K (COCEIHHIE COOPYKEHHUS, 0OpaTHBIE 3aCHINKH
M p.) MO BEPTUKAIH, MPOXOASICH dYepe3 IEHTP MOAOLIBHI COOPYXKEHHUS,
onpenesnseMoe B COOTBETCTBUY ¢ MpHIIoKeHUeM K;

c ~ HampsDKeHHE B cepeliMHe [-TO €O Ha rTyOMHe Z OT OBITOBOrO JaBiICHHs HA

Y d
OTMETKE MOJOLIBBI COOPYKEHMS;
Y — yAenbHbIN BEC IPYHTA, PACIIONOKEHHOTO BIIE TOLOUIBE COOPYKEHHUS:
h;— ToNMHA {-TO CI0S IPYHTa, NpuHUMaeMas He Gosiee 0,2b (3aech b — WIMpHUHA
MOJXOLIBB! COOPYKEHHS);
E, i — Monynp nedopMaliau i-ro ciiost TpyHTa, OnpelesseMblil IO MEPBUYHOH BETBU
KOMIPECCHOHHON KPHBO# B COOTBETCTBUN € MpUIoKeHHeM B;
E,i— Mmoaynb neopMalLiuy i-ro CJI0s IPYHTA, ONpeAeNseMblii aHaTIOTHYHO 10 BTOPUYHOH
BETBH KOMNPECCHOHHOH KPHBOIH;
1 — YUCJIO CJIOEB, Ha KOTOpOe pa3buTta coxuMaeMast Tojma ocHoBaHus H.;
Si— k03bPHUnEHT, onpe/enseMbli Mo mpyiioxeHHIo B.

Ilpu cpenHeM JHaBNeHWH MMOJ MOJOIIBOH coopyxeHHs P, O0oibllle pacueTHOro
COMPOTHUBIICHHS TPYHTa OCHOBaHHs R, ompeneieHHoro no {5], ocaaky cienyer onpeaeisthb
YUCICHHBIMU METOJAMH, YUYHTHIBAIOIMH YIIPYrONIaCTHYECKUHA XapaKkTep AeQOpMUPOBaHHS
TPYHTOB, TMPOCTPAHCTBEHHOE HAMPSIKCHHOE COCTOSHHE, MOCIEAOBATEBHOCTD BO3BEACHHS
coopyxeHus. Jlns OpHONIKEHHBIX pacdeTOB OCagKy [HOIYCKaeTcs ONpefeNsTh B
COOTBETCTBUH C YKa3aHHSAMU npuoxerus JI,
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11.6.2 PacyeTHas DIyOHMHA CKMMAEMOro CI0s OCHOBaHHs H, IPUMHUMAETCA U3 YCIOBUS

c.,=05c_,

(30)

rie G;, — BEpTUKAIBHEIE HaNpsDKEHHs OT BHEIIHEH Harpy3Kd Ha HIDKHeH rpaHuLe
CXKUMaEMOH TOJIIIM IPyHTA (CyMMapHBbIe HANPsKEHUS OT COOPYKEHHA, COCEAHUX
3JaHUH U COOPYXEHUH, OT 6OKOBBIX MPUTPY30K U T.[., BOSHHUKAIOLIME NTOce Havyasa
BO3BEJAEHS COOPYKEHHH);
G, — MAKCUMAJILHBIE BEPTUKATILHEIE HANIPSDKEHUSA B ITPYHTE 0 CTPOUTENBCTBA COOPYIKEHHS.
[Ipu pacmonoxeHuH yKa3aHHOI HH)KHeH IpaHHUBI ClOS B IpyHTe ¢ E <5 MIla unu npu
3aJ]eraHud TaKOro TIPYHTa HENOCPEJACTBEHHO HWXKE OTOH IpaHMIEl OH BKIIOYaeTCs B
CKUMaeMylo Tonmy. HIDxHIOI TpaHHIy CXHMaeMoOro cjaosi B 3TOM T[PYHTe cieayer
ONpeAeNsTs UCXO/IS U3 YCIOBUS O, = 0,20, ¢

Ipu 3aneranum rpyHToB ¢ Moayiem aAedopmanun E >200 MIla B npenenax H, riybuHa

C)KMMaeMOM TOJIIIM OrPaHHYUBAETCS KPOBIIEH 3TOr0 TPyHTa.

3HayeHHsT HANpPSOHKEHHH JODKHBI ONpPENESATBCS C Y4eTOM (MIBTPALHOHHBIX CUIT U
B3BEIIMBAOLIETO EHCTBUS BOABI HHXKE YPOBHS MPYHTOBBIX BOA.

11.6.3 HecrabunusnpoBanHas ocajka s; K MOMEHTY BPEMEHH ! onpenenseTcs no gopmyine

S((jl6 + Uzarrp )
§ =
61_(_", +9,,,

rae U;, U; — COOTBETCTBEHHO CTEIICHH NEPBUYHOM U BTOPUYHONH KOHCOTHJIAIMU TPYHTA;

Scrps 81,cp— M1APAMETPBI NION3YYECTH TIPYHTA, KOTOPBIE, KaK MNpPABHIO, JIOJDKHBI
ONPEAETATHCS MO Pe3yIbTaTaM KOMIIPECCHOHHBIX UCTIBITAHUH TpyHTa MO
JIPEHUPOBAHHON CXEME;

s — KOHeYHas 0cajiKa, ornpeaensemMas B COOTBETCTBHU ¢ 11.6.1.

Crenenp nepBu4yHOM KoHconupauuu U| ompeaensieTcss [0 PEUICHHUSM OJHOMEPHOI,
IUIOCKOM WM MPOCTPAaHCTBEHHOH 3amau KoHconuaauuu. [ns coopyxenuit Il u IV knaccos
U, nomyckaeTcs onpeeNaTh cOrIaCHO NpuiaoxeHnio M. B ciryyasx Koraa mopoBoe JaBJieHNe
MOXHO He YYMTHIBAaTh, ciegyeT npuHuMmare U;=I. HeoO0XoguMocTh yuera IOpOBOrO
JaBJICHHUSA Ompelenierca coracHo 7.15.

11.6.4 Crenens BTOpUYHOIM KoHcomuaauuu U, ompefienseTcs M0 peLlIeHUsIM O HOMEPHOI,
IVIOCKOH WJIM MPOCTPAaHCTBEHHOH 3aJa4y € Y4YETOM CBOHCTB MON3ydecTH rpyHTa. s
coopyxenuii III u IV knaccoB fomyckaercs onpeaenste U, no gopmyne

Lerp

, (31

Uy=1-¢%" (32)

11.7 PacueT KpeHa coOpyeHuUH Ha HECKAIBHEIX OCHOBAHUIX

11.7.1 Onmnpenenenve cyMMapHBIX KpPEHOB ! B 3aBUCHMOCTH OT Kjacca U dTana
[IPOCKTHPOBAHUS COOPYXEHHH, PACIMOJOKEHHBIX Ha HECKAIbHBIX OCHOBAHMSAX, JOKHO
IIPOM3BOMUTECA KaK YIpPOINEHHHIMH MeTodamu pacdeta (cM. 11.10 u 11.11), Tak wu
BBIYMCIUTENBHBIMU MeTOzamMu. Ha mpeaBapuTenbHBIX CTagUaX OPOEKTUPOBAHUS (s
coopyxkeuit IIl m IV xmaccoB — Ha BCEX cTaausAX HPOCKTHPOBAaHHUS) Ul OIpPEAE/ICHUS
3HaYeHui [ (IpU AOCTATOYHO ONHOPOIAHBIX MM TOPHU3OHTAIBHO-CIOUCTBHIX OCHOBAaHHUSAX)
JAOMNYCKaeTCs OrpaHHUMThCS HCIOIB30BAHMEM YIPOIUEHHBIX METONOB pacdeta. [lpu
CYIIECTBEHHO HEOJHOPOJHBIX OCHOBAHHAX OIpeJeNICeHHE CYMMapHOTO KpeHa HOJDKHO
BBINIONIHATECA TOJBKO BBIYUCAUTENBHBIMU METOJAMH, C YUETOM BJIMSHHS TpPUTPY30K H
cocegHUX QyHIaMEHTOB.
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11.7.2 Kpen cOOpYXeHMH ¢ NpPAMOYTOIbHOH IOAOMIBOM, BBI3BaHHBIN BHELEHTPEHHBIM
TNPUIOKEHHEM BEPTUKATBHOM HAarpy3kM B npeAenax IOMPHHBI COOpPY)XXeHHs, B ciydae
OJHOPOJHOr0 M TOPH3OHTAILHO-CIIOUCTOTO OCHOBaHHMA 6e3 ydeTa (WIBTPANMOHHBIX CHII
JIOMYCKAETCs ONPEACNATE:

a) B HanpaBJIeHHH 6oJbIIEl CTOPOHBI OJIOIIBBI COOPYXXEHUS 10 GopMyIie

M, 1-v >
i =tgwy =k, —-—=—; 33
1= gy 1 I E,,, (33)
0) B HanpaBJICHUM MEHBIIEH CTOPOHBI IOJOLUBBI COOPYXKEHHUS Mo GpopmyJie
M, 1-v°
iy = tgoy =k, —L—m 34
b= 18Wp 2 | (34)

n
e M), ©p — YIVIbl KPEHa COOPYKEHHUS;
k), ky — 6e3pasmepHbie KO3hOUIMEHTHI, ONpeAesIeMble IO PUCYHKY 1;

M, M}, — MOMEHTBI, ACHCTBYIOIUE B BEPTUKAIBHON NIIOCKOCTH, NapajlieibHOR

COOTBETCTBEHHO O0MbILeii U MeHbIICH CTOPOHAM IPSAMOYTOJbHOU MOLOIIBEL;
l, b — COOTBETCTBEHHO JUIMHA ¥ IIHPUHA MTOJOLIBE COOPYKEHHUS;

Vm, En — K030 duimenT nonepeunoii geopmMauny ¥ Moaysns JedopMaiuy rpyHTa,

ornpeAensieMble B COOTBETCTBUHU C IIpUIIoxeHUueM U.

K
K, 3,6
16
2,8
12 2 L
8 1.2
v 4
4 ) 0.4 b

1 3 5 7 9 1 3 5 7 9

Pucynok 1 - I'paduxn nna onpeaenenns kodxpdpuunentos K; n K,

11.7.3 Onpenenenne KpeHa COOPYXEHHSI OT MNPUTPY3KH OCHOBAHHS BHE IOJOIIBBI
COOpYXEHHUS clieJyeT MPOU3BOAUTH IO hopMyIe
':tgmb:S”——S—A, (35)
b
rae Sa, Sp— 0cafiki KpaeB MOJOMIBHI COOPYXKEHUH A 1 B (pUCYHOK 2), onpeeiisieMble 110
yKa3zaHUAM npunoxeHus K opu x;4=c+ b u x;p =c;
b — pa3Mep NOJOHIBBI COOPY)KEHUS, B/IOJIb KOTOPO# TPOUCXOJHUT KPEH;
2¢ ~ IMPHHA MONOCH! TPUTPY3KH.
[Ipurpy3ky HAomyckaeTcs anmpOKCHMHUPOBATh MNPSIMOYTOJNBHOW, TPEYTrolbHOW HIIH
TpareleUAaIbHOM 3MOpoil B 3aBUCHMOCTH OT (JOPMEI 3aCHIIaEMOro KOTIIOBAHA.
11.8 PacyeTr ropu3oHTaNbHBIX MEPEMELICHHI COOPYXECHUH Ha HECKAJBHBIX OCHOBAHUAX M
9NMEMEHTOB COOPYXEHHS, BOCHPHHHUMAIOUINX TOPH3OHTANIBHYIO HArpy3Ky (HampHuMep,
NOMNOpHbIE CTeHBl, 37aHus [DC, aHKepHBIE YCTPOHCTBa), CleAyeT IPOM3BOAMTD
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BBIYMC/IATEJIBHBIME ~ METOJAMH, YYUTHIBAIOIIMMHK pa3BUTHE OOJacTell IJIACTHYECKMX
JAedopmanuii, B COOTBETCTBHY € YKazaHUAMHU 11.4.

Hnsa coopyxenuit III m IV ximaccoB ropu3oHTANIbHBIE MEPEMEILCHUS [JOMYCKAeTCs
ONpe/IENsTh YNPOIEHHEIMM METOJaMH MO yKasaHuUAM npunoxenuss H (ns konewHsix
rOpU30OHTAIBHbIX NIEPEMELIEHU).

b

1
/ | RElinE
x, A B | 177
,’x,/';. k/ 2L i{ s AR DAL
I s
]k_. ~~\B ]
N
XA

13

1

Pucynok 2 — Cxema K onpee/ieHHI0 KPeHa COOPYHEHHs OT NPUTPYIKH

11.9 Jlna aHKEpHBIX YCTPOHCTB M APYTHX 3JIEMEHTOB COOpYXKEHHUs, OT MepeMeIeHUs
KOTOPBIX 3aBHCAT €r0 NPOYHOCTh M YCTOHUMBOCTh, PaCUeThl TOPH30HTAIBHBIX NEpEMELLEHHH
BBITOJHSIIOTCS [IPY XapaKTEPUCTUKAX TPYHTA M HArpy3KaX, COOTBETCTBYIOIMUX [PEAEIbHBIM
COCTOSIHUAM IIEPBOH IPyNIbL.

11.10 HectabunusupoBaHHble TOPU3OHTANIEHEIE NEPEMENIEHUS COOPYKEHUH 1, K MOMEHTY
BpeMEHH ¢ cileAyeT ONpeaeasaTh o Gopmyie

(51 +U,0, )“

= e T 2% I 36
“ 5 _+0. (36)

Lerp crp

T2€ Oerpy O1.crpy Uz — TO e, 9O M B hopmyne (31) ;
¥ — KOHEYHOe (CTabMIM3MPOBAHHOE) HEPEMELIEHHE COOPYKEHHS,
onpenenseMoe o npunoxenuro H.

11.11 IlpenensHble rOpH30HTAIbHBIE NEPEMEILEHMS COODYXXEHUS U, HE NOKHBLI OBITh
6onee 0,75ujim, TOE Ujim — TOPU3OHTAIBHOE MEPEMEILEHHE COOPYXKEHHs, COOTBETCTBYIOLIEE
NOCTHXXEHHIO TIPEIeTbHOIO PaBHOBECHS CHCTEMBI «COOPYXXEHHE—OCHOBAHHE» 110 MJIOCKOMY
CABHIY W ompezenseMoe 1o dpopmyie

(37

TZ€ Wiimpi ~ TPEAEIBHOE IEPEMENICHHE IITaMNa;
Ap — TUIOIIANH HITAMIIA,
A — nnomanp GpyHIaMeHTa COOPYKEHHUS;
n; — NapaMeTp, OUpeeNsSeMbIil B COOTBETCTBHH ¢ NPUIOXKEHHEM B.
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12 KouTpoJab KkavecTBa NOAroToBKH ocHoBaumii 'TC
OcHOBHbIE MOI0OXKEHUS

12.1 Bo3sBeleHHE THIPOTEXHHYECKOTO COOPYXEHHSI pa3peilaeTcs TONBKO —I0Cie
NOATOTOBKH OCHOBaHMs (M OeperoBbIX NpPHUMBIKAHHI), BBHITOJHEHHOM B COOTBETCTBHH C
MPOEKTOM, U IIPHHATHS €r0 KOMUCCHEH TI0 aKTy.

12.2 KoHTposs KauecTBa NOArOTOBKM OCHOBaHUH (KOHTpPOJB) B MPOIlECCE CTPOMTENLCTBA
MPOBOAMTCA B PaMKaxX CTPOMTENIBHOTO KOHTPONS, OCYIIECTBISAEMOTO C MENbI0 COOIONCHUs
COOTBETCTBMsI TEXHOJIOTHH H KadecTBa BHIIONHSEMBIX pPalboT TpeOOBAHUSAM MPOEKTa
MPOH3BOJICTBA paboT.

12.3 KonTponp nNpousBOACTBA M IIPMEMKA FOTOBEIX pabOT NpPOBOJATCA COBMECTHO
MpeACTABUTENSIMH 3aKa34lKa, IPOEKTHOM W CTPOUTENNHHOW OpraHU3alMid.

12.4 TlpoekTHas opraHu3auys IO JOIOBOPY C 3aKa3YMKOM CO3JaeT IPyINIy aBTOPCKOTO
Ha/[30pa ¥ OpraHu3yeT ee paboTy. ABTOpCKWil Hajn30p AOKeH TpeGoBaTh obecnedeHus
COOTBETCTBHS BBIIIONIHEHHBIX Ha 00BeKkTe paboT paboueil moxymenTauud. Bee oTcTymienus
OT MPOEKTHBIX peUleHMH H yKaszaHust 00 HUX YCTpaHeHHH (UKCHPYIOTCA B >KypHalie
aBTOPCKOTO Hal30pa.

12.5 CtpoutenbHas OpraHu3anus CO3JacT CIyX 0y IreOTeXHHUYECKOro KOHTPOJIA, B 3aJa4d
KOTOpOIi BXOJAT, B YaCTHOCTH, HAOIMIOJIEHAS 32 TEXHOJIOTHYECKAM TPOLIECCOM, OMPOOOBaHHE
NOJrOTOBJIEHHOTO OCHOBAHUS M ONpejielieHUe XapaKTepUCTHK T'pyHTOB. Bce-Habmonenus u
Ppe3ynbTaThl ONpOOOBaHHUS 3aHOCATCS B COOTBETCTBYIONIHE JKYPHAIBI [€OTEXKOHTPOJS.

12.6 Konrtpons odopmiseTcs Kak KOHTPONb CKPBITHIX paboT M MO ero UTOoraM
COCTABIIAETCA JOKYMEHT (aKT) 00 MX NPUEMKE ¥ NPUTOAHOCTH OOGCIER0BAHHOrO OCHOBAHMA
WIH ero Y4acTKa K BBIIOJHEHHIO mocieyomux paboT. HeoOXoauMbeIMI NPUIIOKEHUAMH K
aKTy TpUEMKH SBISIOTCS HHXCHEPHO-TEOJOTHYeCKas MOKYMCHTALlMM OCHOBaHHUS W
HCIIONIHUTENbHAs CXeMa, Ha KOTOpON yKa3aHbl (aKTHYecKHe OTMETKH IOBEPXHOCTH H
I'paHMLBl OCHOBaHUSA (WK €T0 y4acTKa) B IIIaHe.

KOHTpOJ’lb Ka4yeCcTBa NMoAroToOBKH OCHOBaHlflﬁ,
C/I0’KEeHHBIX HECKAJIbHBIMH I'PYHTAMHA

12.7 KoHTpons KayecTBa OCHOBaHMH, CIIOXEHHBIX HECKaJbHBIMU TpPYHTaMH, JOJXKEH
BKJIIOYATh:

HabmoieHNe 3a COOMIOAEHNEM IPUHATOM B MPOEKTE TEXHOJIOTMH TOATOTOBKM OCHOBAHUS;

oT6op npob U onpeeneHUe XapaKTEPUCTUK [PYHTOB;

MPOBEPKY COOTBETICTBHSA IOKa3zaTenel (PU3NKO-MEXAHMUECKUX XapaKTEPUCTUK T'PYHTOB
OCHOBAHMS UX IMPOEKTHHIM 3HAUECHMSM.

12.8 KoHTpob KayecTBa FpyHTa OCHOBAHHUS Y NMPOBEPKY €ro COOTBETCTBUSA TPEOOBAHUNIM
MpOEKTa HAJIEHKUT OCYIIECTBISTH TeOTEXHUIECKOH CIIy0e cTpOUTENBCTRA.

12.9 Yacrota (xonudectBo npo6 Ha 100 M> OCHOBaHWs) H r1yOuHa onpoGoBanus
HazHayaeTcs opraHmszanueit. [l BceX oTOOpaHHBIX NMPoO CBS3HBIX IPYHTOB 00s3aTe/IbHBIMH
ABNAIOTCS ONpPEJEEeHHsl IUIOTHOCTH, BJIQXHOCTH M TIPaHyJIOMETPHYECKOro coctaBa, a s
HECBA3HBIX TPYHTOB — [JONOJHHUTCIIBHO K YKa3aHHBIM XapaKTCPpUCTHKaM H606XOJ.IPIMO
onpefeNsITh CTeNeHb IUIOTHOCTH. Jinsg Bcex mpo® (ubo A OrpaHMYeHHOTO KOIMYECTBA
mpo6) MoxeT OBITh HA3HAYEHO OMNpeJeleHHe H ApYruX (U3MYecKUX H MEXaHUYECKHX
XapaKTepHCTHK.

IOaga  xaxpolf TOYKHM ompoOOBaHMS JOMKHA  BBIIOJHSATBCS — I1JIAHOBO-BHICOTHAs
reofe3nvecKast IpUBS3Ka.
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12.10 Bce HabmoneHus U pe3ynsTaThl NabOpaTOPHBIX ONpeAeNeHHH, MONyYeHHbIe NpU
F€OTEXHUYECKOM KOHTPOJIE, JO/DKHBI CHY)XHTb [UIl OLEHKH COOTBETCTBHA KauyecTBa
OCHOBaHUS TpeOOBaHUAM MpoekTa. HeoOX0AMMBIM YCIIOBHEM IIPUEMKH OCHOBAHHS SBJIAETCH
COOTBETCTBHE BEIMIHMH OIPEAENIAEMBIX XapaKTEPUCTUK KOHTPOJILHBIM 3HAYCHUSM.

12.11 OneHka KayecTBa MOATOTOBKH OCHOBAaHUS IPOU3BOJUTCA TIYTEM CpPaBHEHHs
(aKTHYECKMX OTMETOK €rO MOBEPXHOCTH W NoKa3aTeNeid CBOHCTB [PYHTOB C IPOEKTHbIMH
3HaYCHUSMHU.

12.12 TlpueMKa OCHOBAaHHA HAMBIBHOTO COOPYXeHHMs (WM €ro ydacTka) JO/DKHa
YyCTAHOBHTB CTENEHb COOTBETCTBHS KayeCTBa OCHOBAaHUS TPeOOBaHUSIM IPOEKTa:

1O BBINOJHEHHIO BCKPHIUHBIX pPalOT W COOTBETCTBHIO (DaKTHYECKUX OTMETOK,
OTIpeessieMbIX T€0IE3NIECKOM ChEMKOI, TPOEKTHBIM;

no (u3UKO-MEXaHUYECKHM XapaKTEPUCTHKAaM Mpod TpyHTa, OTOOPAHHOTO W3 OCHOBaHHs
(BKMIOYas TPYHT, YJIOXKEHHBIH B MecTe nepebopa U 3aMeHIOIIMI HeKayeCTBEHHBIH IPYHT).

O160p npob MPOM3BOAUTCS NO KOHTPOJILHBIM MONEPEYHUKAM M CTBOPAM, HPUHATHIM Ui
KOHTpOJISL HAMBITOTO IPYHTA, 8 TAK)KE B XapaKTEPHBIX MECTaX MEXAY NOMNEPEYHUKAMH INPH
HaAJTHYWH, HATPHMED, ci1abbIX IPYHTOB.

12.13 Tlpu npoussoactBe paboT B 3UMHHUIN [1€pUO] HEOOXOAMMO BECTH HAOMIOAEHHS (C
¢dukcauueil B xypHane HaOMIOAEHHI) 32 COCTOSHHEM M TEMMEpaTypoil IpyHTa OCHOBaHWS,
TEMIEpaTypoi BO3QyXa, CKOPOCTHIO BeTpa, AaTMOCQEpPHBIMH OCagKaMM M TOJNIMHOMK
MPOMOPOXEHHOTO CJ10sl TPYHTA.

12.14 Tlpm kontpone xavectBa ocHoBaHMH T['TC, pacmonoxeHHBIX B CeBEpHOM
CTPOHTETbHO-KJIHMATHIECKOH 30He, caeayeT oOpallaTh BHUMAaHHE HAa XapakTep H BEHYHHY
JBIUCTOCTH W 3aTOPGOBAHHOCTH /ISt HECBA3HBIX I'PYHTOB, @ /Uil CBA3HBIX IPYHTOB, KpoMe
TOrO, U Ha BEJIMYUHY 3aCOJICHHOCTH.

KOHTpOJIb Ka4ecTBa NMOArOTOBKH OCHOBAHMIA,
CJIOKECHHBIX CKAJIbHBIMH 'PYHTAMH

12.15 Tlpu BCKpHITHM KOTJIOBaHa B CKAIBHHIX MOPOJAx CleAyeT KOHTPOIHPOBATh
COCTOSIHHE TIOPOL, B TOM YHCIIE U reo@H3MYeCKUMH MeToJaMH, (GUKCUpYS HaIU4YHE B HUX
TpeIlMH (C 3aNOJIHUTENEM U 6e3 Hero), 30H ApoOneHus, c6pocoB ¥ CABUIOB U T.1I.

12.16 [IpotrBodHIbTPAaLIHOHHBIE MEPOTIPUATHS HA KOHTAKTE MEXAY CYTIMHUCTBIM AAPOM
WJIM DKpaHOM IJIOTHH U CKaJbHBIM OCHOBAHUEM (pac‘mcnca M 3a[€jIKa KPYHNHbBIX TpEmuWH
0eTOHOM, TNpUMEHEHHE  IUIOIIAJAHOW  IleMEHTalMW, HaOpbI3r-0eToHa,  yCTpOHCTBO
CHEHMAIBHBIX JIOKANGHBIX Mperpaj TPEUH M [Jp.) JOKHBI BBHIIONHATECA COIJIACHO
pabodeMy NPOEKTY CKATBHOTO OCHOBAHUS C YUETOM AETATBHOIO HHXXEHEPHO-TE€OIOTHUECKOTO
obocHoBanus. OCHOBaHME IOJ YKIAAKy NPOTHBOGMIBTPALMOHHOTO YCTPOHCTBA TUIOTHHEL
clielyeT IPUHAMATD 10 YJacTKaM (10 CETKe KBaApaToB).

12.17 KoHTponp KadecTBa IOAIOTOBKH CKAJIbHBIX OCHOBaHMM GETOHHEIX COOpYXEHUH
JOJKEH BKIIOHATH NIPOBEPKY COCTOAHUSA INOBEPXHOCTH, OTCYTCTBHA B IIOPOAC HE3aACTaHHBIX
TpPELIMH, KaBepH U T.II., 3apHCOBKY TPEILUH B cKaJle niepe)]] 6eTOHMPOBaHUEM.

12.18 Tlpu xoHTpose KadecTBa CKAILHOTO OCHOBAHHS COOPYXEHHH, pacloNoXeHHBIX B
CEeBEPHOH CTPOMTENIBHO-KIIMMATHYeCKON 30He, ciedyeT oOpaliaTh BHHMaHHE Ha CTENEHb
BBIBETPENOCTH CKajIbl, LIMPHUHY PACKPHITUS TPEIUMH U CTENeHb HX 3aloJIHEHUs
MEJIKO3epHUCTHIMH I'PYHTaMH, JIBA0OM, TbJOCOACPKAIIUM MaTepHaioM (Je]] B BHJIE LEMEHTA,
LIJTUPOB).
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12.19 KoHTponp W OLIEHKa KauyecTBa IOJATMOTOBKUA CKAJIbHBIX M TPYHTOBBIX OCHOBAHWi
JOJDKHBI BBIMOJIHATECH € YYaCTMEM HHXKEHEPa-reosiora, BXOASAIIETO B TPYINY aBTOPCKOTO
Hazazopa.

KoHTpPO/Ib CTPONTEILHOI0 BOAONOHHKEHHUS

12.20 CtpouTelibHOE BOTOMOHMKEHUE TIPHMEHSIETC IIPH NMPOU3BOACTBE 3EMIISIHBIX paboT
B MpouecCEe BO3BCAEHHS TIMAPOTEXHHYECKHUX COOPYKCHMH, YCTPOMCTBA MOA3EMHBIX
BblpabOTOK, KOMMYHHKAIIHIA, a TaKXe NpU Apyrux padborax B BOJAOHACHIIECHHBIX TPYHTaX.

12.21 3agavell CTPOMTENBLHOrO BOJOIOHVIKEHUS SBISIETCS CO3JaHME W TMOJJIep)KaHue B
TEYeHHWe CTPOUTENBHOrO TEPHOJA AENPECCHOHHONH BOPOHKH B BOJOHOCHBIX TIDYHTax, €
yCTpauBalOTCS KOTJIOBaHBI, a TaKXe CHATHE HU30BITOYHOTO Hamopa B INOACTHUNAIOLLUX
BOIOHOCHBIX IPYHTaX, OTACICHHBIX OT MOJOLIBBI KOTJIOBaHA BOAOYIOPOM.

12.22 Ha cTpouTenbHOe BOJONOHMKEHHUE JOJDKEH OBITh COCTABJIEH MPOEKT NMPOU3BOJACTBA
pabot, B KOTOpPbI JOMKHEI OBLITE BKIIOYEHB! CICAYIOIIME MaTepHaibl, HEOOXOMUMbIE UIs
city OBl KOHTpOIA:

CTPOUTENbHBI TEHEPANbHBIi IUIAH CHCTEMBI CTPOHTENBHOIO BOAOMOHIDKEHMS, rAe
HaHECEHbl KOHTYpBl OyIyllero COOPYXEHHMS M TeOJOTHYecKHe pa3pe3bl C yKazaHHeM
(UIBTPAIIOHHBIX CBOHCTB IPYHTOB;

nporpaMMa BEJEHHS THAPOreoNIOTMYECKUX M TIeoJe3MdYecKUX HaOmoJeHuil B mepuon
CTPOUTENIECTBA.

12.23 B npoliecce Npou3BOACTBA PaboOT ClCAyET NPOBEPATH:

cobumoieHse IPOEKTHBIX Pa3MEPOB CKBAXKHUH;

rpaHyJIOMETPHYECKHi cocTaB OOCHIMOK (HIBTPOB BOAOMOHWKAIOUIMX CKBaXHH B
COOTBETCTBUH C IPUHATHIM B IIPOEKTE IIPOH3BOACTBA paboT;

YCTaHOBKY (DUIBTPOBBIX KOJIOHH;

rpaHyJOMETPHYECKUM COCTaB U IPaBHJIBHOCTD YKIAAKY (QUIBTPOB HA OTKOCAX KOTJIOBAHOB
COrJIaCHO MPOEKTY Npou3BoAcTBa paboT 1O BOAONOHMXKEHHIO B  HEYCTOHYUBHIX
(cyddo3uoHHBIX) TPYHTaX, @ TAKXKe IPHU OTKPBITOM BOJOOTIIUBE;

COCTOSIHUE OTKOCOB W JHA KOTJIOBAHA, YTO AOJIKHO IIPOBOAMTBECS IIYTEM €XEAHEBHOTO
BU3YaJIBHOTO OCMOTpA, @ TaKXe C y4eTOM aHali3a HIPOTeoJIOrMYECKUX U IeONe3HYeCKUX
HabmoaeHui;

COCTOSIHME TEPPUTOPUH U COOPYKEHHH, HAXOASMIMUXCS B 30HE AENIPECCHOHHON BOPOHKH.

3aMedyeHHBIE H3MCHEHMS [JOJDKHBI OTMEHYaTbhes B OKypHajle MHpOU3BOACTBa paborT.
O wHapywenusix ciegyeT cooOm@arh NPOEKTHOM oOpraHM3alMy, 3aKa3dyuKy M [JIABHOMY
HH)KEHEpY  CTPOMTENBHOTO  IOApasfeieHus Ul He3aMEeNJIMTENbHOTO  MPHHATUS
COOTBETCTBYIOIIMX MEP [0 HX YCTPAHEHHIO.

12.24 Cnyx0a reoTeXHHYECKOTO KOHTPOJsd JOJDKHA Yy4YacTBOBaTb B IpHEMKE B
IKCILUTyaTalUIO CTPOUTENHHOTO BOAOIOHMKEHUS, a TAKXKE MPU €ro JINKBUJALHHU.

Ciyx6a TreoTeXHHIECKOr0 KOHTPOJS AOJDKHA TMPOBOJUTH HAOMIOAEHUS 3a pacXxoloMm
OTKauWBacMOH BOJBI, CHHXXCHHUEM YPOBHEH (HANOpOB) HOA3EMHBIX BOJ Ha MNpHJEraroLueH
TEpPATOPHH, H3MEHCHHEM XHMHYECKOrO COCTaBa, TEMIIEPATYpoOH OTKauMBaeMoOil BOJBI,
KOJIMYECTBOM BBHIHOCHMBIX BOJOH TBEPIABIX YaCTHLL.

12.25 Cnyx6a reoTeXHHYECKOTO KOHTPOJIS AOJ/DKHA NMPOBEPATH YCTAHOBKY KOHTPOJIBHO-
M3MEPUTEBHOR anmnapatypsl, mpeaycMoTpeHHyto B npoekte KMA. B coctaB KMA 1071KHBI
BXOJMTB!

NIbE30OMETPBl IS OMpEJEseHNs] CKOPOCTH MOHMXKEHHUs TIPYHTOBBIX BOJ U ITOJOXEHUS
JIeTIPECCHOHHON KPUBOH B IEPHOR dKCILTyaTalluy;
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penephl ¥ MapKu IS ONIpeIEIICHHUS BO3MOXKHBIX JedopMaIiii TEppUTOPUM U COOPYKEHHUH,
HaxOJAUIMXCSA B 30HE BIUSHUSA BOJOIOHUKEHHS

Opyroe H3MepuTenbHoe o00OpyIOBaHHE, HEOOXOOMMOE [UIS OSKCIUIYaTaHH CHUCTEM
BOJONIOHM>KEHHsI (JIOTKH IS 3aMepa PacXoI0B BOJBI, IIaOJIOHEI U1 ONpPEeeIeHUS U3MEHEHHIT
KOHTYPOB OTKOCOB U T.IL.).

KoHTpoab kadecTBa padoT 1o yKpenjieHHI0 0CHOBaHHIA

12.26 Ilpu mnpoBeAeHMH CcHEUMAIBHBIX BHIOB padoT MO YKPEIUICHHIO OCHOBaHWi
THUAPOTEXHUYECKUX COOPYXKEHUH ¢ HOMOLIBI0 LEMEHTAlUHH, YCTpOHUCTBA JbJOTPYHTOBBIX
3aBeC M TPAHIIEHHBIX CTEHOK HEOOXOAMMO IIPOBOAUTH KOHTPOJbL KadyeCTBa BBIMOTHEHHEBIX
pabort.

12.27 B mpouecce LIeMEHTauuM HEOOXOMUMO IIOCTOSHHO OCYIUECTBIATH KOHTPOINb
KayecTBa 3aKpeIUIeHus IpyHTa. Ilpu 3TOM cllefiyeT OnpelensiTh CTeNeHb IPONUTKU T'PyHTa
pacTBOpOM, COCTOSIHHE €ro B IopaX, a TaKKe OCTATOYHYK IOPHCTOCTh, OZHOPOIHOCTH
3aKkperuieHus ¥ Ko3QhunreHT GuipTpalvu YIpoIHEeHHOTO (YILIOTHEHHOTO) TPYHTA.

Koummnexc  mccnemoBaHuit  KauecTBa  3aKpelICHHA IPYHTa  BBIHOJIHAIOT  jaHOO
HEMNOCPCACTBCHHO Ha 3aKpCIIIIEMOM  y4acCTKe (onpenenmoT OCaJIKy MTaMIia, H3y4daroT
CTPYKTYPY 3aKpEIUICHHOIO TpyHTa 1o umypdaM u 1p.), mubo B nabopatopuu Ha oOpaslax
(MOHOJIUTHOCTB, IPOYHOCTB).

BoJompoHMIIaeMOCTh  3aKpPENIEHHOr0 TPYHTA ONPENeNsIOT HAarHeTaHUEM BOABL B
KOHTPONBHYIO CKB)KUHY. '

Ecnn OpOYHOCTh 3aKpemseHHOro TIpyHTa okaxkeTrcs MeHee 90 % ycTaHOBIIEHHOM
[pOEKTOM, a yAeNpHOE Bojomnornomenue — 6osnee 110 % mpoexTHOH BeNTUYHHBI, KA4ECTBO
3aKpeIUIeHHUs TPYHTa CIeNyeT CUMTATh HEYJOBJICTBOPUTENBHBEIM W HEOOXOAUMO IPOBECTH
JIOTTOJTHUTENBHOE YKPEILICHHE.

12.28 Ilpu mpom3BoAcTBE paboT HEOOXOAUMO IIPEACTABUTD CICAYIONIYIO JOKYMEHTAIHIO:

KypHaJl MO HEeMEHTAllUu, B KOTOPHIH 3aHOCAT JaHHBEIC 10 PEeXUMY HArHETaHWUS, COCTaBY
CMeCH, KOHIIGHTPAIMK U PacXOy pacTBOpa;

JKypHaJ 1a00paTOPHBIX UCIIBLITAHME MaTepHasioB;

)KYPHAJ M aKThl KOHTPOJIBHBIX UCIIBITaHHUIH 3alleMEHTUPOBAHHOTO IPYHTA;

XypHais HabmrofeHui 3a QuIbTpalieil U MOJ0KEHUEM YPOBHEHN BOJIBI B [1b€30METPAX;

HCIIOJHUTEIbHBIH ITPO(HIB MO OCAM 3aKpETIEHHOr0 MacCHBa;

IUIaH PacIOJIOXKEHUS CKBaXKUH.

12.29 TIpu co3gaHuUM JIBAOTPYHTOBOH 3aBeChl 3aMOPAXKUBAIOIAs CHCTEMAa MOXET OBITH
claHa B 3KCIUTyaTalMIO JIMIIE TI0C/Ie €€ MCIBITAHUMA, BO BpeMsl KOTOPHIX MPOBEPSIOT paboTy
BCEX Y3JOB 3aMOpaxXMBawoilleil  CTaHIMH, IPOYHOCTH M  BOJOHETIPOHHLAEMOCTH
MarucTpaabHeIX TPYOOIMPOBOAOB U 3aMOPAXXHBAIOIHX KOJIOHOK, a Takke paboTy 3amopHBIX
yerpoiicts. [1o pe3ynpraTam HCILITAHUI HATIEKUT COCTABUTD AKT.

12.30 Bce HabumogeHHus 3a pexUMaMy U TMOKAa3aHUS U3MEPHTEIbHEIX M PETHCTPUPYIOLIHNX
npuOOpoB cleAyeT 3aHOCHUTh B KYPHAJl, KOTODHI SBISAETCHA OCHOBHBIM IEPBUYHBIM
JOKYMEHTOM M0 IKCIULYyaTaLlUH CUCTEMBI.

B skypHaie He0GXOMUMO PErHCTPHPOBATD:

TeMIepaTypy TEIUIOHOCUTENS B MArHCTPaJIbHBIX TPyOONPOBOJAX M KOIOHKAX;

MOKA3aHUs BOJIOMEPOB M MAaHOMETPOB, YCTAHOBJICHHBIX HAa TIABHBIX MAarucTpajisix u
OTAENBHBIX KOJMIOHKAX.

12.31 Tlpu HopMmanbHOH paboTe 3aMOpaXMBAIOIIMX KOJIOHOK pasHULlA  MexXny
TeMIepaTypaMH TEIUTOHOCHTENI B MHUTAaTeNbHOM W OTBOAAMCH Tpybax B mepsbie 5-10 cyr
3aMOPaXUBaHUS NO/DKHA COCTaBIATh 4-6°C, 3areM mHOCTeneHHO cHmXarbes a0 2-3°C, a k
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KOHLly aKTHUBHOIO 3aMOpP@XHBaHHA CHUXaThcs 10 1°C. OTKJIOHEHHE OT 3TOro pexuma
YKa3bIBaeT Ha 3aCOpPEHUE CUCTEMBI TUTAHUs KOJIOHOK.

12.32 Jlns KOHTpOJS Haj paclpeAcieHHEM TEIUIOHOCUTENs IO OTHEIBHBIM Y4acTKam
3aMOPa)XHMBAaHHA Ha KaXIOM W3 MNapallelbHO MOJKITIOYEHHBIX — pacrpeaesnTeneit
yCTaHaBJINBalOT AU epeHIMaTbHBIE MAHOMETPHI ¢ AuadparMaMu.

12.33 KoHTpone TeMmmepaTypsl TPyHTa B IIPOLIECCE €ro 3aMOpaXHBaHUSA cCleayeT
OCYIIECTBISTh Yepe3 KOHTPOIbHBIE TEPMOMETPUYECKHE CKBAXKHHbI, KOTOPBIE PACIIONAraloT
Mexy pabouyMMH CKBR)XMHAMH M 1O KOHTYpY Oyayulei JIbJOTPYHTOBOH CTEHKH B
COOTBETCTBUU € NPOEKTOM, OOBbEAUHEHHbIE B I'PYIINEl Ha TUMOBBIX U aHOMAJILHBEIX y4acTKax
3aBECHl C PACCTOSIHUEM MEXy Tpynnamu 15-20 m.

12.34 Temneparypy rpyHTa B TEPMOMETPHYECKUX CKBaXXMHAX HAUICKHUT U3IMEPATDH
TEPMOMETPAMU COMPOTUBJIEHNS, WIH TEPMOPE3UCTOPAMH, NTPUMEHEHHE KOTOPHIX MO3BOJISAET
ObICTPO M ¢ OJHOM M3MEPHTEIBHON CTaHLMU ONpEIEJUTh TEMIIEPAaTypy IpyHTa B paguyce
200-250 M Ha pasHbIX MIyOMHaX M MPOU3BECTH aBTOMATHYECKH €€ 3aluch. 3amephl
TemrepaTypsl B nepeble 10—15 gHel 3amopakuBaHus ClIeNyeT OCYILECTBIATH 2 pa3a B CYTKH,
0 UCTEYEHUHU ITOrO CpoKa — 1 pa3 B CYTKH uepe3 KaXJAble 5 M 0 IiryOuHe, a IpH CI0MCTOM
Pa3HOPOAHOM CTPOEHMM MAcCHBa — B K&)XKJIOM CJIO€.

12.35 KoHTtpone kayecTBa yCTpOHCTBA MPOTHBOMMIBTPALMOHHBIX H HECYIMX CTEHOK,
YCTPOEHHBIX TpaHLIEHHBIM CIHOCOOOM, HEOOXOAMMO OCYUIECTBIATH MOOMEPAIHOHHO, C
COCTaBJIEHMEM aKTa Ha CKpbIThIEe PabOThI HAa KaX/YIO ONEPALHIO.

12.36 B npouecce padot Tpedyercs:

BECTH CHCTEMATUYECKHH KOHTPOIb KayecTBa OEHTOHHTOBOI'O PacTBOpA,;

[POBEPATH UCXOIHBIK OCHTOHUTOBBIN MaTepuai IPH MOCTYIUIEHHUH €0 Ha CTPOKUKY;

nonbupate B J1abOpaTopuH COCTaB OCHTOHHTOBOTO pPacTBOpa M KOHTPOJIMPOBATH
cTaOUNBbHOCTh NapaMeTPOB 3TOTO PacTBOPA (IMJIOTHOCTB, BA3KOCTh, BOZOOTIAYa M Ap.) Kak
NpH [IPUTOTOBJICHUH U BBLAA4YE €r0 Ha paCTBOPHOM Y3J1€, TaK M B MECTAaX €r0 MCIOJb30BaHHSL.

JUiss 3TOoro Ha Bcex ydacTkax cieayeT Oparb NpoObl pacTBOpa M NPOU3BOAUTb HX
1a00paTOPHBIH aHAIH3.

[lpu paspaborke TpaHIIed cleIyeT BECTH HENpPEPEIBHOE HAOMIONCHHE 33 YPOBHEM
pacTBOpa ¥ YPOBHEM IPYHTOBBIX BOJ, IIOCKOJIbKY CHH)KEHHE NIEPBOrO U3 HUX WJIN NOBBILIEHHE
BTOPOr'O MOXXCT NIPHUBECTH K OOPYIICHUIO OTKOCOB.

12.37 Ucnonuutens pabot obs3aH:

BECTH NOAOOp MaTepHaIOB JUls 3afl0JIHEHUS TPaHILEH H CKBaXUH;

OMNpEefeNATh MX TIpaHYJIOMETPHUYECKHI COCTaB, Mpelensl IUIACTUYHOCTH, BIAXHOCTD,
HeoOX0MMMYIO B3KOCTBH PacTBOpPA, IPOYHOCTHEIE H IPOTUBOGUILTPALIMOHHEIE CBOWCTBA;

NpOBEpATh 3arpsA3HEHHE pacTBOpa, IOJIHOTY TNPONMTKH OEHTOHMTOM BBIHYTOrO W3
TpaHLIEW TrpyHTa B Cjydae, €CIM OH IpelHa3sHa4yaeTcs JUId MCIONB30BaHUS B BHIE
3aMOJIHUTENS, 2 TAKXKE HAIMYHE B HEM KaMHEH, JINH3 IPOHHLAEMOr0 TPyHTa U JIp.

KOoHTposb [OJKeH BECTHCh HEMPEPHIBHO KaK MPH IPUTOTOBJIEHHHM CMECH, TAaK W NPH ee
ykJagke o 6eHTOHNTOBBIN pacTBOP.

13 HaOuaroaenus 3a noBeAeHHEM OCHOBAHHH
B Hpolecce IKCIIyaTalHl

Menn u 3apaun HaGoaeHnH 3a NoBeeHHEM OCHOBAHMI

13.1 HabmiomeHus 3a NOBeJeHHEM OCHOBaHHI B NpoLEcce SKCIUIyaTauMd CleayeT
npoBoIuTh Ha coopyxeHusX I u Il kmaccoB, a mpu CIOKHBIX HHKEHEPHO-TEOJIOTUYECKHX
ycnoBusix Taike Ha coopyxkeHusx III m IV knaccoB, Ha NPOTSDKEHHM BCEro NEpHOJA
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3KCMJIyaTalluid THAPOTEXHHYECKMX OOBEKTOB. OTH HaOMOAEHHMA JO/DKHBI 00ecIneynTh
KOJINYECTBEHHBIE OLEHKU H3MEHEHHS COCTaBa, CTPOEHHS W CBOMCTB I'PYHTOB OTAENBHBIX
YYaCTKOB, 30H OCHOBAHHUS B IPOCTPAHCTBE ¥ BO BPEMEHH.

13.2 T'naBHOH nenbl0 HATypHBIX HaOMIONeHWit sBIAeTcs obOecnedeHne Oe3omacHoi
IKCILUTyaTallMH COOpPYXEHHMH IIyT€EM CBOCBPEMEHHOIO BBISBICHUA ONACHOTO pa3sBUTHA
NIPOLIECCOB B3aUMOJEHCTBUS COOPY)XCHHI € NPHPOAHOH Cpenoil, a Take BBIABICHHS He
NPOTHO3MPOBAHHBIX  NPOLECCOB M sABJIEHWA Ul  ONECPaTUBHOIO  BBHIIOJIHEHUS
OpEAYNPEeXJalONIMX ¥ 3aIUTHEIX MEPONIPHUATHIL. B mponecce HabmoAeHUH NpoBOAATCS:

OlICHKa HM3MEHEHHH WH)XEHEPHO-TE€OJOTMYECKUX YCIOBHH 3a MEPUOJ CTPOUTEIbCTBA M
3KCIUlyaTallud THApOY3Nia, BKIIOYash HM3MEHEHHs peibeda, eolorHueckoro CTpOeHHs,
THIPOTEOJIOTHYECKUX YCJIOBHM, COCTaBa, CTPOCHHS U CBOMCTB TIPYHTOB, AaKTHBHOCTH
HMHXKEHEPHO-T€OJIOTHYECKUX [TPOLIECCOB;

YCTaHOBJICHHE TIPUYUH 0CajiokK, Npocanok, CMEIICHHH, nedopmannii,
TPeIHHOO0pa30BaHusl, GUIBTPAIIMOHHBIX PACXONOB M JAPYTAX HEMPOCKTHHIX CUTYalMi;

KaYeCTBEHHBIH M KOJHMYECTBEHHBIH IMPOTHO3 M3MEHEHHSI BO BPEMEHHM M B [POCTPAHCTBE
TEXHOMPUPOJHBIX MPOIECCOB C OIIEHKOI BEPOATHOCTH aBAPHIHBIX CHTYaLMHd H CBA3AHHbIX C
5TUM yHiepOoB;

pa3paboTka Mep IO TIPeOTBPalllCHHIO JalbHEHINero pa3BUTHS HETaTHBHBIX NMPOLIECCOB B
OCHOBaHHHM, BOCCTAHOBJICHHIO YCJOBHII HOPMalIbHOH €ro paboThl, 060OCHOBAHHUIO 3AIMTHBIX
MEPOIIPUITHH.

13.3 B 3anaum HaOnar0aeHHHA JOMKHB! BXOAUTH:

BBISIBJICHVE U OKOHTYPHBaHME 30H BJIMSAHUSA ONMACHbIX HPUPOJHBIX MIPOLIECCOB;

OlIEHKa M3MEHEHUH COCTOSIHMS U CBOMCTB 'PYHTOB OCHOBaHUs (HabyxaHusi, mpoTanBaHus,
NpoMep3aHusl, pasyIIOTHEHUs, TPEIIMHOOOpasoBaHUA), YPOBEHHOIO, TEMIEpaTypHOro H
THAPOXUMHYECKOT0 peKUMa MOA3EMHBIX BOJ;

duxcupoBaHue JUHAMUKU pasBUTHUS OIIacHBIX HMH)XEHEPHO-T€0JIOrMYECKUX
(TeXHOTPUPOJHBIX) IIPOLECCOB, MPH KOTOPHIX B OCHOBAaHMM M3MEHsETCA Kakas-Inbo
XapaKTEpPUCTHKa COCTOSHUS WIH CBOMCTBA IPYHTOB (pa3yIUIOTHEHHUE, TPEIMHOOOPa30BaHHE,
OMNOJI3HM, OOBaNbl, CONUGIIIOKUMS, CeJM, TeOJUHaMHUYECKHe U KpPHUOTEHHBIE MPOLECCHI,
TIOATOINIEHHE, TTepepaboTka 6eperos, BEIBETPUBAHUE 1 AP.);

OlieHKa U3MEHEHH ITyOuH Ce30HHOTO IPOMEP3aHKs U IPOTauBaHMUs IPyHTOB;

BBIABJICHME HampaBicHMil H3MeHEHHs HabmogaeMoll XapaKTepUCTHKH (HalpuMmep,
OTKPBITUS WU CMBIKAHUS TPELLUH);

OllcHKa HM3MEHEHWS AaKTUBHOW 30HBI MOJ COOPY)KEHHEM C OLIEHKOW €€ MOMHOCTH H
MOCIOHHBIM (MM MOOJIOUHBIM) OMNpee/IeHUEM U3MEHEHHI XapakTEpHUCTHK CBOWCTB IPYHTOB
1pu Bapuauusx YBb u 1.4

Ha ruaporexHmueckux COOpyXeHHAX 1 Kiacca, paclojoXKeHHBIX B padoOHax ¢
ceicMHYHOCTBIO 7 GaJUIOB M BHIIIE, M Ha coopyxeHusx Il knacca, pacnonoKeHHBIX B paioHax
¢ celficMHYHOCTBIO 8 OannoB W Bbille, HeOOXOAMMO BecTW AMHAMHYECKMH macmopt
COOpYXEHHU ¥ IPOBOAUTH ClielMasIbHble HadMI0AeHs 1 UcibITanus B coorBeTcTBUM ¢ [OCT
P 22.0.01 uTOCT P 22.1.02.

13.4 HaGmroaenus 3a moBeJeHHEM OCHOBAaHHSA JOJLKHBI OBITH OpraHM30BaHBl Ha OCHOBE
MaTepHaoB MH)XEHEPHBIX M3BICKAaHUN C Hadala UX BO3BEAEHHUS U IPOLO/DKATBCS B TCUEHUE
BCET'0 BPEMEHU CTPOUTENIBCTBA K IKCILTyaTalluy.

B mpouecce cTponTENbCTBa KOHTPOIH OCYLISCTRIAETCS C MOMOIIBIO 3aKianbiBaemoil KMA
(IaTYMKOB MOPOBOTO JABJICHUS, TEMIEPATYPHBIX TEPMOPE3UCTOPOB, AATYUKOB HU3MEHEHUS
KOHTaKTHBIX HAIIPsDKEHUH U T.11.).
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13.5 Habmoaenus cieayeT MpoBOAUTh HAa XapaKTEPHBIX, CHELHAIBHO O0OpYIOBaHHBIX
IYHKTaX HabJIloAaTeIbHOI CeTH.

3ajaun, o00BEM WM TNEPHOAMYHOCTL HAONMIONEHWH, COCTAB CeTH [EPBOHAYAIBHO
YCTaHABIIMBAIOTCA TPOEKTOM M B [JaNbHCHIIEM MOTyT OBITh H3MEHEHBI HA OCHOBAaHMH
Pe3yNbTaTOB HAONMIOJCHUI, B 3aBUCHMOCTH OT COCTOSIHHS THMAPOTEXHHYECKHX COOPYXKEHHI.
DTH M3MEHEHHUS COIJIACOBBIBAIOTCS C MPOEKTHOH OopraHu3anyeil, KoTopas BbIlyCKaja IIPOeKT
COOPYXEHHS.

13.6 [lns Kaxgoro HAaNOPHOrO TIHAPOTEXHHYECKOTO COOPYKEHHUSI B  MECTHBIX
NPOU3BOJACTBCHHBIX MHCTPYKLMAX JODKHBI OBITH NpPUBEJCHBI pa3paboTaHHblE NPOEKTHOM
opraHu3anvei npejeabHo XOMyCTUMBIE 3HAUCHHS JTHarHOCTUUECKHX MOKa3aTe el COCTOSHUS
¥ CBOJCTB OCHOBAHHs, KOTOpPBIE MOTYT YTOYHSATHCS H2Z OCHOBE DPE3yJbTATOB HPOBEIAECHHBIX
HaOmoIeHHH.

13.7 Jins DOBBILIEHHS ONMEPATUBHOCTH U JOCTOBEPHOCTH HAONIONEHWH 33 MOBEACHHEM
OCHOBaHHMs B IIpoliecce IKCILUTyaTalliM PEKOMEH/YeTCs HMCIOIb30BAaTh aBTOMATH3HPOBAHHbBIC
CHCTEMBI HM3MEpPEHHMH, BKIIOUalOIIMe CcoBpeMeHHble OBM. VYpoBens aBTOMaTH3aIiM
onpenensetcs o6remom KA u ycnoBusMu 3KCIUTyaTalmm.

13.8 Tlpu mnposenenun HabmomeHuii 3a mnoseneHneM ocHosanuii I'TC HeoGxoaumo
co0moaaTh ciieayomye TpeGoBaHus:

perucTpupoBaTh ypoBHM O6be)OB U CpPENHECYTOUHYIO TeMIMEpaTypy BO3Jyxa B CTBOpE
I'UAPOY371a, XEIHEBHO;

obecrneuuTh NOCTATOYHYIO YacTOTY CHATUSA OTcueToB ¢ npubopoB KHA B 3aBucumocTu ot
WHTEHCMBHOCTH M3MEHEHHS HArpy30K U Bo3JeHcTBHiA. [Ipy BEICOKO# CKOPOCTH HAMONHEHUS U
OTIOPOXKHEHUS! BOJOXPAHWIIMING, PE3KUX TEMIEPATYpHbIX H3MEHEHHAX YacToTa OTCYETOB
JaTYMKOB, OTK/IHKAIOMIMXCS Ha OTH M3MEHEHMd, NO/DKHA OBITH BHIIIE, YeM B MEPHOX
MEAJEHHO U3MEHSIOMNXCS BO3AEHCTBUI;

obecnieunts gocTtoBepHOCTh nokazaHMd KHWA u  1ocTarounyio  KBaTUHKAUIO
CIEUMATUCTOB.

Habnronenus 10MKHBI IPOBOJUTHCS 3a:

JedopmanusiMu OCHOBAaHUS U PACKPBHITHEM TPELIMH Ha KOHTAKTE C COOPYIKEHHSIMH;

IPOTHBO/ABIIEHHEM I10J] COOPYKEHHEM;

BEJIMYMHON (UIBTPALIUOHHBIX PACXOI0B;

COCTOSIHHEM OOPTOBBIX MPUMBIKAHHUH.

13.9 IlpoekT HaTypHBIX HaOmoAeHUH (MOHHTOPHHIA) TMJIPOTEXHHYECKUX COOPYXKEHHN
JOMKEH pa3pabaThIBaThCS CHeUHATU3NPOBAaHHOM oprasusauuei, HMEOLIEH
COOTBETCTBYIOIIME JIOMYCKH HA IPOBEIEHUE NaHHOTO BUIA padoT.

CocraB u 00beM HaTypHBIX HaOmoneHui 3a ocHoBaHuaMu ['TC B o6iieM ciydae crieayeT
Ha3HayaTh B 3aBHCHMOCTH OT KJacca COOPYXEHHMs, €r0 KOHCTPYKTHUBHBIX OCOOEHHOCTEI,
HWHXKEHEPHO-TE€OJOTHUECKHX, KIMMAaTHYECKHX, CEHCMHMYECKMX YCIOBUHM, a TakXe YCIOBUH
BO3BE/ICHUS ¥ IKCILTyaTalHH.

PerynsipHple HHCTpYMEHTATIbHbIE U BH3yallbHble HATypHbIE HAOMIOAEHHUS 32 OCHOBAHUSIMH
IMIPOTEXHUYECKUX COOPYXKEHHUI IOIKHBI IIPOBOJUTHCS B PEXUME MOHUTOPUHTA B CPOKH U C
TIEPHOMYHOCTBIO, OTIpEeTSIEMBIMY IPOrPaMMON HaOMIOACHUH.

B cocTaB MHCTPYMEHTaJIbHBIX HAaTYPHBIX HaOMIOAEHHMH MOJDKHBL OBITH BKJIIOYEHBI BCE
HaOJIOAEHHMsT 3a OCHOBAaHMEM KOHKPETHOIO COODPYXEHHS B COOTBETCTBHU C MEPEUHEM
JAMarHOCTUYECKUX IOKa3aTellel, XapaKTepU3yIOlUX €ro paboTy U TEXHHHECKOe COCTOSHUE,
KOHTpOJIMpYEMBIE 3HaueHHMsl KOTOPBIX MOTYT H3MepATbcsl cranuoHapHoit KUA u (unm)
IepeHOCHBIMHU TpUOOpamH.
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CocraB 1 06beM HATYpPHbIX HAOMIONCHHH 332 OCHOBaHMSAMU COODY)XEHHI W TPUPOLHOMH
CpeJiod B 30HE B3aUMOAEHCTBUA C COOPYIKEHMEM OTPELEIAIOTCA B IPOEKTE MOHUTOPHUHTA Ha
OCHOBAaHMM CLICHAPHEB BO3HHUKHOBEHMsl upe3BBIYafiHBIX M aBapuilHBIX CHTyauuil ¢ LeIblo
CBOEBPEMEHHOT0 HX IIPEJOTBPAILEHHUS.

13.10 HarypHeiMu HaOIIOAECHHAMM 32 OCHOBaHUSIMM O€TOHHBIX M IKeJIe300€TOHHBIX
COOpYXKEeHUH HEOOX0IMMO OLEHHBATh:

HampsHKEeHHO-Ae(OPMUPOBAHHOE COCTOSHHUE IEMEHTOB OCHOBAHMS;

pa3yIIOTHEHHE CKAJbHOrO OCHOBAHHS B 30HE KOHTAKTA C IIOJOIIBOM TJIOTHHBI;

PacKpbITHE TEKTOHMYECKUX TPELIMH U TPELIMH OTAENBHOCTEH B CKaJIbHOM OCHOBAHUM,

ob1ye U OTHOCUTENbHBIE IEPEMEIEHUS OCHOBAHUS,

GITBTPAlMOHHBINA PEXUM OCHOBAaHMS M GeperoBhIX MACCHBOB COIIPSIKEHUIA;

TeMIiepaTypHbIH pexHM OCHOBAHUS, BOLOXPAHUIHUINA;

BHOPALIMOHHBIE HArPY3KH OT paboThl arperaToB U BOAOIPOITYCKHBIX YCTPOHCTB.

HatypHpiMi HaOMIOAEHHSAMU 33 OCHOBAHHUSIMHU TPYHTOBBIX COOPYMXEHUH (MIIOTUH 1 Jamb)
HeoOX0AMMO OLEHUBATD:

(GUNHTPaNOHHEIM PeXXUM OCHOBaHMS, OEpEeroBLIX IPUMBIKAHUI;

001IHe 1 OTHOCUTENBHBIC OCANKU ¥ IEPEMEILEHHUS;

[TOPOBOE JABIEHUE B ITMHHCTBIX TPYHTAX;

GIUIBTPALIMOHHYIO TPOYHOCTh IPYHTOB OCHOBAHMS ¥ OE€PEroBbIX IPUMBIKaHHUII;

TeMIIEPATYPHBIH PEXHUM, OCHOBaHHUS, O€peros ¥ BOAOXPAHWIULIA (B KPHOJIMTO30HE);

HampsHXeHHO-1e(OPMUPOBAHHOE COCTOAHUE;

BBISIBJIEHHE M OLEHKY BEIXOOB (pUIIBTPALIM B OCHOBAaHHM N Oeperax;

pErMCTPalUIO U OIEHKY OYaroBR (QHJIbTPaltMOHHO-CY(PGO3MOHHBIX BBIHOCOB T'PYHTa M3
OCHOBaHMS, OEPErOBbIX U MOHMEHHBIX MACCHBOB, IPUMBIKAIOILHX K COOPYKEHHUSIM;

KOHTPOJb 33 paboTOH M COCTOSHHEM [peHaXel, BOJOOTBOAAMIMX BbINYCKOB, KaHaB u
KIOBETOB.

KoHTpPoabHO-N3IMepHTEIbHAN ANINMAPATYpa

13.11 OcHamenune ocHoBanuii I'TC Ha mepuog WX IKCIUTyaTaLlMH KOHTPOJILHO-
H3MEPHUTENbHOMN anmapaTypod AOJDKHO OCYLIECTBIATHCH, [JIABHBIM 0Opa3oM, B MEpUOA HX
CTPOUTENBCTRA [0 CNEUATEHOMY IIPOEKTY HATYPHBIX HAOMOAEHUH (MOHUTOPUHTA).

B cocraB KHMA 1omkHB BKIIOYATBCS  H3MEPHTENbHble NpUGOpbI  (AATYHKW,
npeoGpa3oBaTesnu) cepuiHOro (MPOMBIINUIEHHOrO) THWIA, MPOWIEAUINE METPOJOTHYECKYIO
aTTeCTalMiO U CePTH(UKAMIO, YAOBICTBOPSIOIME TpeOOBaHHAM 10 TOYHOCTH UM AMANa3OHy
M3MEpEeHHiA, TOJITOBpeMEHHON CTabMITbHOCTH.

B DpoexTe MHCTPYMEHTANBHBIX HaTYpHBIX HaOmOACHUH ROJDKHBI OBITH MPEAYCMOTpPEHBI
Mepsl o 3ammuTe oT noBpexieHud KHA, kaGenbHbIX JHHHMIA OT YCTaHOBJIEHHBIX B
COOpYXX€HHE M3MEPHTEIbHAX NpUOOPOB U H3MEPHUTENBHBIX MYJIbTOB, @ TaKXe HeoOXouMble
MepblI 10 o0ecnedeHno 6e30MacHOro NPOH3BOJACTRBA paboT [IpH HPOBEASHHN H3MEPEHUIA.

B kauecTBe M3MEpHUTENHHBIX YCTPOHCTB, HE TPeOYIOIMX METPOJNIOTHYECKON aTTecTaluy,
Jlonyckaercs ucnois3oBatek B cucteMe KMA npuGopbl He NpOMBILIIEHHONO M3rOTOBJIEHHS,
npoute/Inke IIHMPOKYI anpodamuio Ha HpakTHKe (TPyOHBIE NMbE30METPhl, MEXaHHUYEeCKHe
ieJIeMephl, Feoe3MYECKUEe MAapKU U peNiephl, JIEHThI, peHKH U T.IL.).

13.12 KoHTpONbHO-H3MEpUTEIbHA] anmaparypa B OCHOBaHMS THAPOTEXHUYECKOTO
COOpYKEHHS NO/DKHA OBITh YCTAaHOBJICHA B HaHOOJee «MYBCTBHTENBHBIX», XapaKTEpHBIX MO
peakLMM K Harpy3kaM U BO3JACHCTBHUSAM 30HaX, B KOTOPBIX M3MEPEHHbIE BEJUYHMHbBI
COOTBETCTBYIOILETO KOHTPOIHPYEMOTO JHACHOCTHYECKOIrC MOKa3aTess ABJASIOTCS OCHOBOH
JUTsi pacyeTa KpurepueB 6e30MacHOCTH OCHOBAHMS.
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Ilpy HasHayeHHH HOMEHKJIATypbl U KosmdecTBa KMA B OCHOBaHMSIX JOJDKHBI OBITH
YHOBJIETBOPEHb TpeOOBaHMA IO HeOOXOAWMOI ITpeCTaBUTEIBbHOCTH, LOCTOBEPHOCTH U
CPaBHMMOCTH PE€3Y/JIbTATOB UHCTPYMEHTAIBHBIX HAOIIOACHUH.

[Ipubopel ¥ ycTpoicTBa, [IPeAHAa3HAYCHHBIE Ul NIPOBEACHUS HATYPHBIX HabNIONEHU 3a
OCHOBaHHMEM, pa3MeIlatoTCcs, Kak INpPaBUIO, B KOHTPOJIBHBIX CEUEHHUSX IO BCel JuHe
COOPYXEHHS C YUETOM €r0 KOHCTPYKTMBHBIX pEII€HHH, HH)KEHEPHO-TEOJOTHYECKUX H
TEOKPUOIOIUIECKHX 0COOSHHOCTE! U PO TOBEPXHOCTH OCHOBAHMUS.

KonudecTBO KOHTPOJBHBIX CEYEHHI MO MAJAMHE OCHOBaHHMS Ha3HAYarOTCd C TaKUM
pacueToM, YTOOH! M0 NOKa3aHUAM ycTaHOBIEHHOH B HuX KMA MokHO GBLIO ¢ ZOCTATOUHOIM
noApoOHOCTHIO XapaKTepu30BaTh paboTy M COCTOSHHE OCHOBAaHHS B LEJIOM M OTACIbHBIX
Haunbosiee OTBETCTBEHHBIX Y4aCTKOB U 3JIEMEHTOB.

13.13 [lpu cpave TMAPOTEXHUYECKOIO COOPYXEHHS B NPOMBIIIEHHYIO 3KCIUTYaTalHIO
TEHNOAPAIYMK, OCYIIECTBIASIOMMUN CTpOUTENBCTBO U MOHTaX KHMA, nepenaer 3aka3dyuky no
aKTy IPUEMKH-CIaYM BCK YCTAaHOBIEHHYIO KOHTPOJBHO-U3MEPUTE/BHYIO anmaparypy, a
TaKxKe:

KOMILIEKT paboyunx yepTe)kel M HCIONHUTEIBHBIX cXeM Ha ycTaHoBKY KHA ;

nacmopTa, arTecTaThl ¥ MOHTAXKHO-3KCIIYaTallMOHHbIE MHCTPYKIIMH CPEACTB U3MEPEHHUI;

aKTHl TIPEMOHTAXXHOH M MOCIEMOHTAXXHOH MpOBEPOK paboTocnocoOHOCTH MPUOOPOB,
aKThl Ha YCTaHOBKY NpHOOPOB B COOPYIKEHHUS;

MOHTaXHBIE BEJOMOCTH MPUOOPOB;

KYPHAIBl «HYJIEBBIX» M Iocileayrolinx uiMepeHud no KHMA, TexHuyeckue OT4eTsl MO
BBITOJIHEHHBIM HaTYpHBIM HAOMIOEHUSM B CTPOUTEBHBIH EPHO.

13.14 TMoaxonmel kK wW3MepuTenbHbIM NyiasTaM KHMA [omkHBI oTBedars TpeOOBaHUAM
TEeXHUKU O€30TIaCHOCTH M OXPaHBI TPyJa.

Pexnm nadmoaenunii 3a noBeaeHHEM 0CHOBAHHUIM
B npouecce 3xcruryaTauuu I'TC

13.15 HarypHble HabMIOACHNS 38 OCHOBAHUSIMH THIPOTEXHHYECKUX COOPYIKEHUH JTOJIKHBI
Ha4YMHaThCA Ha CTAafgUi UX CTPOMUTENBCTBA U IIPONOKATHCS HENPEpHIBHO B TEYCHHE BCEro
NIepHOJA XKU3HEHHOT O IMKIIA COOPYXXEHHUH BIIOTH 10 UX KOHCEPBALMM HJIH JTMKBUAAIINH.

JUJ1st KaXI0ro KOHKPETHOTO OCHOBAHMS THAPOTEXHHHYECKOTO COOPYXKEHHUS MEPUOAMYHOCTh
PETYJASPHBIX HATYPHBIX HaOJMIOJEHHI yCTaHABJIMBAETCS MHIMBUAYAIBHO C  YUYETOM
WHXEHEPHO-T€OJIOTHYECKUX,  TMAPOreoJOorHdecKuX, TeOKPHOJIOTHYECKUX  YCJIOBHIA,
KOMIIOHOBOYHBIX M KOHCTPYKTHBHBEIX OCOOEHHOCTEH COOpYXEeHHUiH, XapakTepa peaKnuu
COOpYKEHHUS Ha Harpy3Ku U BO3JAeHCTBHS, HaIU4KS (OTCYTCTBUSA) U HHTEHCUBHOCTH Pa3BUTHUS
HeOIaronpUATHRIX 14 COOPYXEHUS MIPOLIECCOB MITH TOBPEXICHUHM, yCIOBUI IKCIUTyaTalluy.

TleproauYHOCTL HATYPHBIX HAOMIOAEHNMH JOMKHA COCTABJISATS!

B HAYaJbHBIA TIEPUOJ OKCIUTyaTalldd COOPYXEHHS IIpH 3aBepIICHHUH HamoJHEHHs
BOJOXPaHWIAIIA W HOPMANBHBIX [OKazaTelell ero COCTOSHMA, BIJIOTH O MNPOSBICHHS
TIPM3HAKOB YCTAHOBUBILEroCs peXXuMa ero paboThl, He pexxe 10-15 queit;

nociae BbIXOAa paboTBl COOPYXEHHMS Ha YCTAHOBHUBIUEHCS PEXHM W  OTCYTCTBHM
AHOMAJIBHBIX SIBJICHUH MJIM TIPOLIECCOB — HE MEHEE IIBYX LUKJIOB B rojl.

B HCKIIOUMTENBHBIX CllydasX, KOrAa B paboTe TUAPOTEXHHYECKOTO COOPYKEHUs
HaOMIOAal0TCs NPOSIBIEHME W HHTEHCHMBHOE Da3BUTHE OMNACHBIX MPOLECCOB (MOSBIICHHE
COCPEJIOTOYCHHBIX 04YaroB (GUIbTpaluy; pa3BUTHE CY(GHO3HOHHOTO BBIHOCA [PYHTA,
IIPOCAJOYHBIX M OIOJI3HEBHIX SBJICHUI; 00pa3oBaHHe ONACHBIX TPEIIMH; PE3KUE MOBBILECHUS
(UIBTPAlMOHHBIX HANIOPOB, PAaCXO/OB M TPAJINEHTOB HAIIOpa, UHTeHCU(DUKALNS 0CaOK WIIH
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TOPU3OHTAJIBHBIX CMEUICHUH, pacKpbBITUS IIBOB M TpelMH), u3MepeHus no KHUA u
BU3YaJIbHBIE OCMOTpBl COOPY)KEHHMS [ONKHBI TPOBOJUTBECS IO Y4YalleHHOMY rpaduKy
€KEAHEBHO WIM HECKOJBKO Pa3 B CYTKH, BIUIOTH JO BBISCHEHMS NPHUYMH BO3HUKHOBEHHSA
yKa3aHHBIX MPOLECCOB M DeEalu3allii ONepaTUBHBIX MHXKEHEPHBIX pEUIeHUA Mo HX
JIUKBHIAIIUY.

BHeouepenHble uuKIbl H3MepeHHH nmo KMA U BH3yalbHBIX OCMOTPOB COOpYXXEHUMH
JIOJDKHBI IPOBOAMUTECS: IIOCIIE NPOXOMIEHHS KaTaCTpOQUYECKUX ITaBOJKOB; 3€MIICTPSCEHUH
bonee 5 6a/I0B; CHIBHBIX MITOPMOB (YparaHoB); (POPCHPOBKH ypOBHS BepxHero Obeta BbIie
MIPOEKTHOT'0; IEPEMEP3aHUs IPEHAXKHBIX YCTPOMCTB.

V3MeHeHHsT NepUOAMYHOCTH  HMHCTPYMEHTAIBHBIX  HATYpHBIX  HaljoJeHHd  Ha
JKCIUIyaTUPYEMBIX T'MIPOTEXHHYECKMX COOPYXEHMSX B CTOPDOHY YBEIHUYEHHs WK
YMEHBIICHUA LMKIOB M3MEpeHHit (B Mecsl, B roj) JOMKHBI IMPOU3BOTUTHCS TOJIBKO TNMPU
COOTBETCTBYIOLIEM OOOCHOBAaHMM 3THX H3MEHEHMH IPOEKTHOM WIM CrelUaIu3HpOBaHHOM
HaY4HO-UCCJIE[IOBATENIbCKOM OpraHMU3alMsaMu B 3aBUCUMOCTH OT COOTBETCTBHs paboThl H
TEXHUYECKOIO COCTOSIHUS COOPYXEHHH TpeOOBaHUSAM HPOEeKTa, KpUTepHusM 0e30MacHOCTH, a
TaKXe cCTeleHH MH()OPMATHBHOCTH IIONY4aeMbIX JAaHHBIX HaOOAeHU .

13.16 IlepBuuHas 0OpabOTKa JAHHBIX MOHMTODHHIA JOJDKHA 3aKIOYaThCS B IIEPEBOJE
nokazanuit KMA U U3MEpUTENBHBIX YCTPOHCTB B (QU3HUECKUE BEIMYMHBI KOHTPOIMPYEMBIX
noxa3sarteneii OCHOBaHUS (HaIpUMeEp, HaIpsSKeHUd, HATlOp, pacXoj, TeMIepaTypa, CMeLeHHs
M JAp.), B BBHISIBI€HUH OIMMOOK M3MEpPEeHUH U B ONEPATUBHOM 3aHECEHUM IOJYYCHHOI
obpaboTanHo# MHpopMauul B Ga3sl JaHHBIX WHPOPMALUOHHO-AUATHOCTUYECKON CHUCTEMBI
(KOMIIBIOTED MOJIB30BATENA).

HHdopManroHHO-AHArHOCTHUECKas CUCTEMA JODKHA CO3/1aBaThCs Ha 6a3e COBPEMEHHBIX
KOMIIBLIOTEPHBIX ¥ HWHPOPMAaUMOHHBIX TEXHOJOTMH M  NpOrpaMMHO-TEXHMYECKOTO
obecnieyeHUS.

BropuuHas o00paboTka BBeJAeHHON B WHQOPMALMOHHO-AUATHOCTHYECKYIO CHCTEMY
MOHHUTOpHHTa MH(OPMALK O BBHITIOJIHEHHBIX M3MepeHusax 1o KMA nomkHa npoBOAMTHCS C
MCTIONIb30BaHMEM [IPOTPAMMHOI0 KOMIIJIEKCA.

Pe3ynbTaThl BTOpHYHOM 06pabOTKM JaHHBIX MOHHTOPHUHFA JTOJDKHBI OBITh NPECTaB/ICHb! B
Buge Tabnun, rpaduKoB M3MEHEHHs KOHTpPOJIUPYEMbIX IIOKasaTejell BO BPEMEHH W OT
JICHCTBYIOIIMX HAarpy3ok, OJMIOp pacIpeleieHUs 3HAYCHUH moKasaTeneil (HanpsHKeHWid,
nporuboB, 0CafoK, CMEIeHUH, HAlOpOB, TeMNEpaTypbl M Ap.) B MpeaesaXx KOHTPONbHBIX
CTBOPOB, CEKLIUH, H3MEPUTEILHLIX CEYCHHH.

MeToanl HAOJIIOAeHNI 32 MOBeIeHHEM OCHOBAHHH

13.17 Tlpu npoussoacTBe HaONIOAEHHHA 3a MOBEAEHHEM OCHOBaHMI B npouecce
IKCIUTyaTallul CIEAYET UCTIONB30BATh CIEAYIOMIHE METOIBl HH)KeHePHOH reoU3HKH:

Jns HabmoAcHUS 3a W3MEHEHUSIMH YpPOBHs IOA3EMHBIX BOA — CelcMOpa3Beaka
KOPPENSAIMOHHEIM MeToAoM mnpesnomicHHbIX BonH (KMIIB), snekTpopasBeaka MeTOAOM
BEPTUKAILHOIO 3JEKTpUUECKOro 3ouaupoBanus (B33), reopaguonoxauus (I'PJ13);

Uil ONpeNesICHUS HAnpaBieHuss ¥ CKOPOCTH JBW)KEHMS NOA3EMHBIX BONOPEKHMHbIE
HabmozneHus Merogamu pesuctusuMerpun (P3M), tepmomerpuu (TM), paanousoTonHeiMH
METOJaMH B OJHOM MJIM HECKOJBKMX CKBaXHHaX, a Takke MoaudHKauueid MeToaa
3apshxeHHoro tena (M3T);

Juis HabniofeHui 3a pasrpy3koif MOA3EMHBIX U TEXHOTEHHBIX BOJ, 04aroB (GUIbTpaLUK ~
METOJbI €CTECTBEHHOTo siaektpuueckoro mnonus (EII), BepTukanpHOe 3eKTpHUECKOE
3oHaupoBanue (BD3), wMeron Bbei3BaHHO#I nonspusauun (BII), pesuctHBMMeTpHH,
TEPMOMETPHH;
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Juis HaOMIoAeHHH 3a M3MEHEHHEM IiyOMHBI Ce30HHOTO TPOMEP3aHMs W MpOTAHBaHHS —
B33, KMIIB, I'PJI3, paziuunble BUIBI KapoOTaxa;

Ui HaboleHnit 3a M3MEHEHHWEM HaNpsHKEHHOTO COCTOSHHUS, TPEHIMHOOOpa3oBaHWM —
KMIIB, ceiicMonpocBeunBaHHe, METOX aKycTHYeckod smuccud (AD), ynbTpa3ByKOBOM
kapatax (Y 3K), reopagapHsie uccie10BaHu;

JUISL BHIABJICHHS, HaOMIOAEHHA M IPOrHO3a CMELUEHUA Macc ropHbIX opoa — Metoast KMIIB,
B33 u 311 B MoanduKausax BEKTOPHBIX M PEXXUMHBIX HAOMOAEHMUH, a Taloke MeTol A,

JUIS  M3Y4E€HMS  ONAacHBIX  HHXEHEPHO-TEOJIOTMYECKHX  MpPOLECCOB  (KapCTOBBIX,
TEPMOKapCTOBBIX [IPOBaJoB, onon3Heit) — meroast KMIIB, obuieiit rnybunHoii Touku (OI'T),
BD3, DI1, B33 meton asyx cocrasnsnoumx (MJIC), B33 BII, M3T, I'PJI3.

PexoMmeHayeTcst BBINONHATh OTACNBHbIE 30HAUPOBAHHS HWJIM OTPE3KH mpodwieil ¢
ONpEICIEHUEM  CKOPDOCTH  NPONONBHBIX  (KENATeAbHO Takke MOMNEPEYHBIX)  BOJIH,
CeHCMUYECKMA WM YNbTPa3BYKOBOH KapoTaX, MEXCKBaXHHHOE IMpocBeduBaHue. Takxe
1enecoobpa3HO MPUMEHSTh PaJMOM30TONHBIA KapoTaX CKBaXXHUH (raMMa-raMMa-KapoTax JUis
OLIEHKH IUIOTHOCTH, HEHTPOH-TaMMa-KapoTa)X IS OLIEHKH BJIaXXHOCTH).

13.18 I'eounprpauonHble HAOMIOAEHUS JOJDKHBI IPOBOAUTHCS € LIENIBIO XapaKTEPUCTHKH
1 OLIEHKH BNUSHHSA MOA3EMHbIX BOJ HA U3MEHEHHE COCTOSIHUSL OCHOBAHHSL.

I'eodunbTpanimonHble HAOMIOAEHHS NOKHBI BKITIOYATh:

YTOUHEHHs MPOCKTHBIX NPEJCTaBIeHMi 00 yclnoBHAX (QUIBTpalMi H €€ BO3JCHCTBHAX Ha
OCHOBaHUe;

BbISIBJICHHE M OLIEHKY BBIXOJIOB BOJIbI YepPE3 OCHOBAHME M IPUMBIKAHHUSI MJIOTHH;

BBISIBJIEHHE, XapaKTEPHCTHKY M OLICHKY M3MEHEHWH CHJIOBOTO JIaBJICHUS MOJ3E€MHEIX BOJX B
30HE B3aMMO/ICHCTBUS OCHOBAHUM U COOPYXKECHMUIA;

BBISBJICHUE, XAPaKTEPUCTUKY W OLEHKY H3MEHEHHH peXuMa M COCTaBa IOA3EMHBIX BOJ
IpY pa3BUTHHM TEXHONPUPOJHBIX IIPOLIECCOB B 130HE B3aUMOJEHCTBMS OCHOBAaHHM U
COOPYI)KEHHIA;

KOHTpOJb 3(P(HEKTUBHOCTH CO3AaBAEMBIX NPOTUBOQIILTPALMOHHEIX H APEHAKHBIX
yCcTpORcTB, 060CHOBaHME 11€1€CO00pa3HbIX AONOIHEHUH U U3MEHEHHH HX KOHCTPYKLMIA;

HaONIOZAEHUS 3a YPOBHSAMH, pacxoJaMH, TEeMIEepaTypodl M XUMHYECKMM COCTaBOM
NOA3EMHBIX BOA, a TaKXKe TIUAPOAMHAMHMYECKHME HCCIEJOBaHUS B HaOJIOAATETbHBIX
CKBaXXKMHaX U JPEHAXHBIX yCTPOMCTBAX OCHOBAHMI;

WUHIAUKATOpPHBIE M WHIUKAIHOHHO-IUAarHOCTHYECKHE METOABl ONpelejicHHd IyTeH H
CKOpOCTeH ABIXKEHUS ITOA3eMHBIX BOJ, ONIO3HABAHUS Pa3IHYHBIX TUIOB 3TUX BOJ, BbISBICHUS
30H WX MHUTaHUA M pasrpy3kd, B TOM 4YHCIEe 30H aKTMBHOH WHQWIbTpalMM Ha [HE
BOJOXPaHWIHUILA,

TUAPOXUMHUYECKUE METOABI B 30HE B3aUMOAENHCTIBUS NPUPOIAHBIX MOJ3EMHBIX BOJ C
BOZaMH (UIBTPALMOHHOTO IOTOKa W3 BOAOXPAHWIMINA, IIPOLECCOB BBILEIAYUBAHUA U
pPACTBOpEHHUsI TOPOJ OCHOBaHUS, OETOHHBIX KOHCTPYKLMHA M MHBEKLMOHHBIX 3aBeCc B
[0/13¢MHOM KOHTYDPE COOPYKEHHIA;

creaIbHble TEPMOMETPUUECKNE METOABl IS BBISBJICHUS 30H aKTHBHOH (HIbTpauMH,
M3y4YeHUs] TUHAMHUKU QHILTPAllMOHHBIX IPOLECCOB U Ap.

13.19 I'eoTexHmueckne HabIroeHMS 33 ITOBEJCHUEM OCHOBaHUHM JODKHBI MPOBOIMTECS ¢
LEIbI0 YCTAaHOBICHHUS U KONMYECTBEHHON OLEHKHU M3MEHEHMI COCTaBa M CBOHCTB IPYHTOB H
BIIMSHMS 3TMX HM3MCHEHHH Ha [MHAaMMKY Da3BUTHs IIPOLECCOB B 30HE B3aHMOAEHCTBMS
OCHOBAHHUH M COOPYXEHHUMH.

["eoTexHnuecKkue HAOTIOAEHHS AODKHbL BKIIIOYATD!

OMNNCaHue, 3apHCOBKY U (oTorpadupoBaHue IpyHTa, M3BJIEKAEMOIO U3 TOPHO-OYpOBBIX
BEIpaboTOK;
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oTO0p MPOoO HEHAPYIIEHHOrO W HAPYIIEHHOTO CJIOXKEHUS U3 OPHO-0YPOBHIX BBIPAOOTOK
(T'OCT 12071);

1abopaTOpHOE U MOJIEBOE U3YUEHHE COCTaBa ¥ CBOMCTB [PYHTOB.

13.20 I'eoTepmuueckue HabI01€HHS JOKHEI HPOBOAUTHCS C LEJBIO!

KOHTPOJIMPOBaHMS TEMIIEPATypHOrO pPeXHUMa OCHOBaHMSA IUIOTHH B  CEBEPHOM
cTponTenpHO-kiauMaTaueckoit 3oHe (CCK3), ocobeHHO ANS NIOTHH MEp3JOro TUma Jyis
OLCHKH I1apaMeTPOB MEP3IOTHBIX 3aBec (INIyOMHEI, MUPUHEI, CIUIOMIHOCTH) M TpaHHL
pa3BUBAIOLIEHCS Yallld OTTaMBAHUS MOJ BEPXOBOH MPH3MOM IUIOTUHBI M UX U3MEHEHHH BO
BPEMEHH;

YTOYHEHMSI CKOPOCTH M BETMYMH Pa3BUTHs MOAPYCJIOBOTO TAIHKA OCHOBAHUA B TUIOTHHAX
TaJOro TWUIA; U3MEHEHMs TOKa3aresied (PU3UKO-MEXaHHYeCKUX U (UIbTPaLMOHHBIX CBOHCTB
IPYHTOB B OTTauBaIONICH 30HE OCHOBAHMS.

['eoTepMuyeckue HaOIIOAEHUS JOIDKHBI BKIIFOYATh:

PEeXXKUMHBlE M3MECpEHHs TEMIlCpaTyp IPYHTOB OCHOBaHMSA MO CETH Te0TEPMHYECKHX
CKBaXKHH, 060pyIOBaHHBIX KOMIUIEKTaMH (TUPJISIHAAMH) TEPMOAATUYMKOB (TEPMOPE3UCTOPOB,
TEPMOMETPOB COIIPOTHUBIIEHH);

reod)m[rmecxne HCCIIEJOBAHHU KOMIUICKCOM METOAOB I YTOYHCHHS TI'paHUIl pa3nacia
MEp3JbIX M TalblX 30H B OCHOBAaHMH U (H3MKO-MEXaHMYECKHX CBOHCTB IPYHTOB B MX
npezaenax.

14 HnkeHepHble MepONPHATHS
no ofecHeyeHNIO HAIEIKHOCTH OCHOBAHMIi

Obecneuenue COINPSIZKCHHUA COOPYIKEHHMS ¢ OCHOBAHHEM

14.1 Ilpu nOpoeKTHPOBAHHHM OCHOBAHMM COOPYXXEHHIl ClelyeT MpeAyCMaTpHBaTh
KOHCTPYKTHBHBIE M TEXHOJNIOTHYECKUE MEPOINPHATHS IO CONPSIKEHHIO COOPYXKEHHA C
OCHOBaHMEM, o0OecreynBalomue YCTOHUYHBOCTE COOPYXKEHHUs, MPOYHOCTH OCHOBaHHA (B
TOM uHucle GUIbTPAMHOHHYIO), MAOMYCTHMOE HAmPsHKEHHO-Ae(hOPMUPOBAHHOE #
TEPMHUUECKOE COCTOSHHE COOPYKEHHS M €r0 OCHOBAHMS MU BCEX PACUETHBIX COUETAHMAX
Harpy3ox H BO3JeHCTBMH Ha BeCh IIPOEKTHBIH CPOK MX OSKCIUIyaTalliM M INEPUOJ
CTPOUTENLCTBA.

14.2 ITpu npOoeKTUpPOBAaHHH CONPSDKEHHH COOPYXEHHH CO CKaJIbHBIMM U HECKAJIbHBIMHU
OCHOBAHUSAMHU CIENYET yUYUTHIBATD, YTO:

pa3paboTka KOTIOBaHa IIOX COOpYXEHHE BEAET K pasrpy3ke M K pa3yIUNIOTHEHHIO
TPYHTOBOI'O MacCHBa OCHOBAHHS H, KaK CIICACTBHE, K YBETHYEHHIO €10 BOJONPOHHLAEMOCTH
U neopMHpYeMOCTH K K YMEHBIIEHHMIO TApaMETPOB COMPOTUBIICHUS C/BUTY;

BO3BEJEHHE COOPYKEHMs BENET K UPUIPY3KE€ U K YIJIOTHEHHIO MacCHBa OCHOBaHMf,
YMEHBUIEHHUIO €r0 BOAONPOHMUAEMOCTH ¥ AS(POPMHPYEMOCTH U K YBENHUYEHHUIO NAapaMeTpOB
COTIPOTHBIIEHHS CIBUTY, OCOOEHHO CHIBHO MPOSIBIAIOLIMXCS [T CKATBHBIX OCHOBaHHUIA.

14.3 B mpoekTe OCHOBaHHH COOpY)KCHMH MOIDKHBE! OBITH pa3paboTaHbl MEpONPUATHS,
obecneynBarollie IpEeIOTBPallleHne B INPOLECCe CTPOUTENHCTBA W3MEHEHHS NPHHATBIX B
pacueTax MpPOYHOCTHBIX, AE€(POPMAIMOHHEIX U (HIBTPAIMOHHBIX XapaKTEPUCTHK I'PYHTOB
OCHOBaHMS 3a CUET IIPOMEP3aHHs], BEIBETPUBAHMS, Pa3yIIIOTHEHHS U PAa3)XWKCHHUS IPYHTOB, a
TaKKe HCKIIOYAoIie BO3MOXHOCTh (QHUIbTPAIIMH HAOPHEIX BOJ Yepe3 THO KOTJIOBAHA U €ro
HEMPOEKTHOE 3aTOILIEHHE.
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14.4 B npouecce CTpOUTENBCTBA CIIEAYET OCYIIECTBIATE F€OTEXKOHTPOJIb C ONEPATHBHOMN
OLIEHKOH (M3HKO-MEXaHUYECKUX  XapaKTepUCTHK  TPYHTOB OCHOBAaHHS. [pu
HEeOJIATONPUATHLIX ~ OTKJIOHEHUSX  XapaKTepUCTUK  IPYHTOB  CJEAYET  MPOU3BECTH
KOPPEKTHPOBKY ITPOEKTa COOPYXKEHHUS HIIM IIPOU3BOJCTBA paboT.

14.5 Tlpyn NpOeKTHPOBAHUH CONPSKEHUH COOPYKEHUH € OCHOBAHUEM CJIEAYET, Kak
NpaBUJIO, INpeAyCMaTpuBaTh JKOHOMUYECKM LENECOOOpa3HOe YAajNeHHe WM 3aMeHy
cnabelx (Mau ocnabieHHBIX B INPOLECCE CTPOMTENLCTBA), a TAaKXKe CHIbHOJLIAMCTHIX,
pacrnydeHHBIX (/s BBICOKHX IUIOTHH HNPH HMCHONB30BaHWU | NMpHHIMNA CTPOUTENIHCTBA),
pe3Ko U3MEHAWIIMX (QU3MKO-MEXaHHMYECKME M TelUIOQU3WYeCKHe CBOWCTBAa IpH
OTTauBaHMHU (IPH UCTONB30BaHMU Il NpUHIMIIA CTPOUTENBCTBA) TPYHTOB C MOBEPXHOCTH
Ha riyOMHY, HHXE KOTOpPONl XapaKTepUCTHKM TPYHTOB (C YY4ETOM BO3MOXHOIO HX
yAyULUIEHHAA) YAOBIETBOPSIOT YCIOBHUAM  YCTOHYMBOCTH COOPYXEHMUS, MPOYHOCTH
OCHOBaHMS U 33aHHOT0 (UILTPALMOHHOIO PEXUMA.

[Ilpumevanus

1 Tlpy ruapOTEXHHYECKOM CTPOHTENLCTBE B CEBEPHOI CTPOUTENBHO-KIMMATHYECKOH 30HE MOA TEPMUHOM
«TIPUHLHXN CTPOUTENBCTBA» NOHUMAETCA CACAYIOLLIEE:

APHHUKN cTpouTeabeTBa It MHOroneTHemepsible rpyHTbl OCHOBaHUS TUIOTHHBI COXPAHAOTCA B MEP3NoM
COCTOSHHM NPU €€ CTPOMTENILCTBE W 3KCIUlyaTalMH, a Tajlbie rpyHThl IIPOTHBOQUALTPALUMOHHOIO YCTpONHCTBa
TUIOTHHBI K €€ OCHOBaHUS 3aMOPAKMBAIOTCA A0 Ha4ana 3anolHEHHs BOAOXPAHHUAHMLIA H COXPAHSIOTCA B MEP3JIOM
COCTOSIHWM NPH 3KCNITyaTaLnK;

npunuun crpoutennctsa I: JJonyckaercs oTtaMBaHne MHOrONETHEMEP3/bIX IPYHTOB OCHOBaHHs B X04e
CTPOUTENLCTBA M IKCILTYATALMH MIOTHHBI MITH HCKYCCTBEHHOE MX OTTAMBAHHE HA 33JaHHYIO IyOUHY 10 Hayana
3an0JIHEHNA BOJOXPAHHIULLA.

2 TlpuHUMN CTPOMUTENLCTBA (C COXPAHEHHWEM WJIM OTTAMBAHWEM MHOrOJICTHEMEP3NbIX IPYHTOB) cieayeT
BbLIOMPATh C YYETOM KJIMMATUYECKUX M MEP3JIOTHbIX YCIOBUil palioHa CTPOMTENBCTBA HA OCHOBAHUM TEXHHUKO-
KOHOMMUYECKOTO aHaJIn3a.

14.6 Tlpu npoeKTUpPOBAHUU CONpPSKEHMS] OETOHHBIX COOpPYXKEHHUH CO CKalbHBIM
OCHOBaHMEM B CJIy4YasiX, €C/Id yJaJeHUe IPYHTOB B 3HAYMTEJILHBIX 00beMax 3KOHOMHYECKH
Heleslecoo0pazHo, s obecrneyeHys BBITOIHEHU TpeOOBaHMH YCTOHMYMBOCTU COOPYXKEHHS
UK ero OeperoBeIX yINOPOB, IPOYHOCTH ¥ AeHOPMHUPYEMOCTH OCHOBAHHUSA, [/l YMEHbIIECHHS
00bEMOB  yJaJ€HUS CKAJIbHOTO TpPYHTa HEOOXOAMMO paccMaTpHUBaTh  ClEAYHOLIHE
MEpONpPUATHSL:

CHUXKEHUE MPOTHBOAABICHUS B OCHOBAHUHM TIOANOPHBIX COOPY)KEHHIl M OGeperoBbix
MacCHUBOB IPUMBIKaHNH;

CO3/1aHHMEe YKJIOHA B CTOPOHY BepxHero Obeda Ha KOHTaKTE COOpPYXKEHHS C OCHOBAHHUEM,
CJIOXKCHHBIM CKaJBbHBIMU H IIOJIYCKAJIBbHBIMU TPYHTaMH, UMEIONIUMH OTHOCHUTCIIHPHO HM3KHE
IPOYHOCTHBIE XapaKTEPUCTUKU KOHTaKTa O€TOH—CKaIa;

CO3JaHME yIOpa B OCHOBAaHMU CO CTOPOHBI HMXHero Obeda B ciydae Hanuuus Oosee
MPOYHBIX TPYHTOB IOl HOCKOM IIJIOTHHBI WJIH NE€PEJAUM YaCTH YCHIIUS OT TUIOTHHBI Ha 3/1aHNe
I'2C, Ha KOHCTPYKLIUU BOJOOOHHOTO KOJIOALA U T.A.;

NPMMEHEHUE KOHCTPYKUMH, obecneduBaromiiX HaubOosee OnaronpusaTHOE HamnpaBjieHHE
YCUIIUH U BO3JEHCTBUI HA OCHOBAHUE M OEPErOBbIE IPUMBIKAHMS COOPYKEHUS;

AHKEPOBKY CEKIHH COOPYX EHUS W OEpEeroBBIX NPHMBIKAHHN TPH HAIMYMHM JOCTATOYHO
IPOYHBIX TPYHTOB B OCHOBaHUY;

MHBEKLMOHHOE  YKpEIUIEHHEe TPYHTOB OCHOBAaHHS IIPM  JIOCTATOMHO  pPa3BUTOM
TPELMHOBATOCTH MacCUBa [IPH OTCYTCTBUH ITIMHHUCTOTO 3aMOJIHUATENS TPEIIHH;

3a/1eJIKy FTOPHBIM CIIOCOOOM KPYIIHBIX I'€0JI0IMYECKMX HApyHMIEHHH B OCHOBAHUM ILTOTHHbI
M KX BBIXOJ0B Ha IOBEPXHOCTh U APYrue KOHCTPYKTUBHBIE MEPOIIPUSTHUS.
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ITpy HeIOCTAaTOYHOH TEXHUKO-2KOHOMUYECKOH 3¢ (EKTUBHOCTH yKa3aHHBIX MEPONPHUATHIA
JOJKHO OBITH NPENyCMOTPEHO 3ariyOJieHHe MOJOLIBBI COOPYKEHHs B Goiee COXpaHHYIO
30HY CKaJIbHBIX TPYHTOB.

147 Jlna of0ecnedeHus YCTOWYMBOCTH OGETOHHBIX COOPYXXKECHHI Ha HeCKaIbHBIX
OCHOBaHMAX, oOOeCneYeHHs MPOYHOCTH M JAONYCTUMBIX OC3JOK H CMELUEHWM mnpH
NPOEKTUPOBAHMH CONPSIKEHHMS COOPYXKEHHs C OCHOBAaHHEM B HEOOXONHMMBIX Cydasx ciieayeT
npefycMaTpUBaTh:

YCTpOHCTBO BEPXOBOTO H HWM30BOTO 3yObeB, YKJIOH IIOJIOIIBBL COOPYXEHUS B CTOPOHY
BepxHero Obeda;

JpPEHHPOBAHKME MATONPOHHIAEMBIX CIIOEB OCHOBAHHUS,

MEXAHWYECKOE M HWHBEKLMOHHOE YIUIOTHEHHE M YKpEIUIEHHEe TPYHTOB U Jpyrue
MEPONPHATUS.

14.8 B npoekTax TIPYHTOBBIX IIJIOTHH, BO3BOAMMBIX Ha HECKAJbHOM OCHOBaHHH, Kak
NpaBHJIO, CIEAYeT MpPeAyCMaTpUBaTh CHELMANBHYIO MOATOTOBKY OCHOBaHMsS Ha y4acTKax
CONpPsIKEHUS] TPOTHBOGHIBTPALINOHHEIX 3JIEMEHTOB C OCHOBaHHUEM.

ITpu 5TOM ZOMKHEI OBITH pa3paboTaHbl H 0GOCHOBAHbI MEPONIPHSITHSI, IPEAOTBPAILIOLLHE
HeJonycTUMble AeQOpMAIMM M IOTEPI0 YCTOHYMBOCTH COOPY)KEHHH U HEeJOMYCTUMBbIE
(bunbTPallMOHHBIE PACXOIHL.

[loarotoBky OCHOBaHHMM, KaK MpaBWIo, CJEAyeT INPOU3BOAUTE B  OCYIIEHHOM
(lpeHUpPOBaHHOM) KOTJIOBaHE, He JONYCKas pa3yIUIOTHEHMS U Pa3XKIKEHUS BEPXHEro CJIos
TPyHTA.

14.9 Tlpu NpOEKTUPOBAHNH COIPSDKEHUN [IJIOTUH M3 TPYHTOBBIX MaTEpUanoB CO CKAIBHBIM
OCHOBAHUEM ClIeyeT MNpeoycMaTpUBaTh MEpONMpUATHs, HalpaBlIeHHble Ha oOecredeHue
YCTONYMBOCTH IUIOTHH, YMEHBIIEHHE HEpPaBHOMEPHBIX nedopMainuil OCHOBaHHUA U
COOpYXXeH¥sl, TpefoTBpanienne cyhho3uu U HEAONMYCTUMOTO CHYDKEHHS MPOYHOCTH TpyHTa
OCHOBAHHS MPH ero pa3yIuIOTHEHHH, a TaKXKe BOJOHACHIIIEHHH H T.A.

14.10 TIpu [POEKTHPOBAaHHUU COMNPSDKEHUS NPOTUBOGMIBTPALMOHHBIX 3JIEMEHTOB
IPYHTOBBIX IUIOTHH, BO3BOJMMBIX Ha CKaJbHOM OCHOBAHHHM, HO/DKHBI OBITH IIPENyCMOTPEHBI:
yAaneHue pa3pylueHHOM CKanpl, pa3feika H OeTOHHPOBAHHE Pa3BEAOYHBIX FEOJOTHYECKUX H
CTPOUTENHHEIX BEIPAGOTOK, KPYITHEIX TPELIMH.

Crnenyer TaiKe MpelycMaTpHBaTh CIEAYIOIIHE MEPONPHUATHs: YCTPOHCTBO OETOHHOM
IUTUTHL, ITOKPHITHE CKaldbl TOPKPETOM, HHBEKUUOHHOE YIJIOTHEHME 4YacTH OCHOBaHM,
TpUIEraroeii K MoJoBe BOAOHENPOHHLIAEMOTO JJIEMEHTA.

14.11 Ha yyacTKax cONpsKEHHS ¢ OCHOBaHHEM YacTeil Mpoduiis NIOTHHEI, BHIMOTHAEMBIX
u3 Gonee BONONPOHHLAEMBIX MAaTepHATOB (YMOPHBIX Npu3M, OaHKETOB U T.A.), 4eM
npoTHBOGUNBTPALIMOHHBIE YCTPOWCTBA, ylaleHHe pa30oOpHOH pa3pyIIEHHOH (BBIBETDENION)
CKaJIbl He 00s13aTeNbHO.

Ipy NpoeKTUPOBAHMM COOPYXEHUH C COXpPAaHEHHEM MEP3NBIX TPYHTOB B OCHOBAaHMH
(npunumn I) cneayer mpeaycMaTpuBaThb B HEOOXOAMMBIX C/ydasX TeIJIO3allUTHBIRK CIIOH,
ybupaeMblii  HEMOCPEACTBEHHO TMepel YKIaAKOW MaTepuana MPUKOHTAKTHON  30HBI
COOpYXEHHS.

14.12 T'ny6uHa 3a70XK€HHA NOMOLIBBl COOPYXXEGHHS JOJKHA OINPENENATBCA UCXOAd U3
HeoOxoauMocTH obecnedeHus TpebyeMoil HaleXXHOCTH COOPY)KEHHS MO YCTOW4MBOCTH,
JIOMYyCTUMBIM CMEUIEHHSIM H OcCajkaM, HO HecyuleHd crnoco6HocTH, (QUIBTPALMOHHON
NpPOYHOCTH OCHOBAHUS.
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[1pu 3TOM TyOMHY 3a/10eHHs MOJOMBE COOPY)KEHHUH CleAyeT NPUHAMATE MUHHMAIbHO
BO3MOJKHO# C y4eToM:

ocobeHHOCTel COOpYKEeHHl;

THAPOre0JIOrHYECKHX, TE€OJOTHYECKUX, TOMOrpapuyYecKuX H KIMMATHYECKUX YCJIOBHI
TUTOAIKHA CTPOUTENILCTBA;

pa3MbIBa IPYHTOB B HIXKHeM Obede;

CYJOXOIHBIX YPOBHEH BOALI U AP.

Jlnsa MenvopaTHBHBIX THAPOTEXHHYECKUX COOPY)KEHHH MOMYCKAeTCs MPUHUMATH TyOHHY
3al0)KEHMs] MX TIOJOLIBLI HE3ABHCHMO OT IIyOMHBI NpOMep3aHHs, TPU TOM HEOOXOTUMO
YYUTHIBATh YKa3zanus 14.7.

14.13 Pasmepbl, B TOM 4ucjIe TIyOHHa Bpe3KH OETOHHOrO0 THIPOTEXHUYECKOIO
COOpYX€EHMS B CKaJIbHOE OCHOBAaHHUE, JOIDKHEI OBITH BO BCEX CIYYasx 0OOCHOBAHHI B IPOEKTE
COOPYIKEHHS H yJOBJIETBOPATH CICAYIOIIM TPEGOBAHUAM:

YCTOHYMBOCTH COOPY’KEHHUS Ha CIIBHT;

MECTHOI HPOYHOCTH OCHOBAHMS;

HA/Ie)KHOCTH [T0J3€MHOIO KOHTYpa.

14.14 Ilpu npoeKTUPOBAHMU CONPSXKEHUN OETOHHBIX U kKee300€ TOHHBIX COOPYXEHUH Co
CKaJIbHBIM OCHOBAHMEM CJIEAYeT NpeAyCcMaTpUBaTh:

yJdajJeHAEe MHTCHCHBHO BBIBETPENBIX TPYHTOB (pa3bOpHOro CJios), MMEIOIUX HHU3KHE
NPOYHOCTHbIE M Je(OPMAllMOHHBIC  XapaKTEPUCTHKH H  Cabo  NOAJaroIIuXcs
OMOHOJIMYMBAHUIO U3-3a HATWYUS TTUHUCTOrO 3aMOJHUTENS B TPCUIMHAX;

Ul OCHOBaHMH, HMEIOIIMX KpYyNHble HapymeHHMs # obnacta riay6okoro
H30HUpaTEIbHOTO BBHIBETPUBAHUA, — YAaleHHE TpyHTa, 00beM KOTOPOro ClEeAYeT
OpUHUMAaTh Ha OCHOBE pE3yJbTaTOB pPAC4YETOB HANPXKEHHOTO COCTOSIHUA H
YCTOMUHMBOCTH COOPYXKEHHUS.

3akpensieHue U YIVIOTHEHHE TPYHTOR OCHOBAHUIM

14.15 Jlns noBbplmIeHUs Hecyllell CIOCOOHOCTH OCHOBaHMII, YMEHBHIEHUS OCaloK H
cMelleHn#, a Takke L obecriedeHHs TpeOyeMoil NPOEKTOM BOJOHENMPOHHLAEMOCTH H
(UIBTPALOHHON IPOYHOCTH IPYHTOB CIEAYET Npe/yCMaTpUBaTh, B HEOOXOAUMBIX Cliydasx,
3aKpeIUIeHHe U YIUNTIOTHEHHE IPYHTOB.

Jlnst 3Toro MOryT OBITH MCHONB30BAHB LIEMEHTALIMS, XHMUYECKHE METOAB 3aKperUieHH s,
3aMOpPa)KHBaHHE TPYHTOB, MEXaHMYECKOE YIUIOTHEHHE, JPEHUPOBAHUE MAacCHBa, YCTPOCTBO
HaOUBHBIX CBaif U T.1.

14.16 Heo6xoauMOCTb B TaKMX MEPONIPHATHSX , KaK MPABUIIO, JODKHA 00YCIIOBIMBATHCS
Hajlu4MEM B OCHOBAHHM HEOJIArOMpHATHBIX I'€OJIOTMYECKUX U THIPOreoJOrHYecKUuX YCIOBUM
B YaCTHOCTH:

3ajleraHus B OCHOBAaHMHM TIPYHTOB C [IOHMDKEHHOH TMPOYHOCTBIO M  MNOBBILIEHHOH
nedopMHPYEMOCTHIO;

KPYMHBIX CTPYKTYPHO-TEKTOHMUYECKMX HApyILIEHUH CIUIOLIHOCTU CKaJIBHOTO OCHOBaHUS;

HEOJHOPOJHOCTH MAacCHBa OCHOBAHHS, BBIPAXAIOLIEHCS B 3HAYMTENBHONH M3MEHYHUBOCTH
MEXaHUYECKHUX CBOMCTB I'PYHTOB B Pa3slM4HBIX €ro 30HaX;

3a/leraHieM B OCHOBAaHUH CHIIBHO BOJOIIPOHULIAEMBIX H CY(P(DO3HOHHBIX IPYHTOB;

3KONOrMYECKMMH TPeOOBAHUAMY TO 3aLIUTE OKPYKAIOWIEH cpebl.

14.17 Tlpn NpOEKTHPOBAaHUU CONPSDKEHHS OETOHHBIX HOANOPHBIX COOPYXEHHUH co
CKalbHbIM OCHOBAHHEM NpPH HEOOXOAMMOCTH CJIEAYET MNpPEAyCMaTpHUBaTh 3aKpelieHUe
rpyHTOB B 00J1acTH, IPUMBIKAIONIEH K HU30BOM I'PaHH COOPYKEHHS, a TaAKXKe 3aKpensieHne
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M YIUIOTHEHME BHIXOJOB B IpeleNlaX KOHTYpa COOPYXKEHHS W OCHOBAHMS KpPYMHBIX
TpeIlnH, TEKTOHNYIECKUX 30H U APYTUX Pa3pLIBHEIX HAPYLMIEHHUH U NPOCIOEB OCIabIeHHBIX
rpyHToB. PexkoMmeHJyeTcs, Kak MpaBHIO, TAaKXKE YKpEIUIEHME KOHTAaKTa OeTOHHOro
COOpYKEHHUS CO CKaJbHBIM OCHOBaHHEM. CTJIOLIHOE YCHJEHHe OCHOBAHHS JOJKHO OBITH
000CHOBAaHO.

14.18 Ilpu npoexTUpOBaHUU MOANOPHBIX coopyxeHud I u II xymaccoB onpeneneHue
cnoco6a 1 06peMOBR paGoT MO YKPEIVIEHHIO OCHOBaHUSI JODKHO 0OOCHOBBIBATbCS pacueTaMH,
a ans coopyxeHuit [ kjacca mpu HEOOXOAMMOCTH U SKCIEPUMEHTAIBHBIMU UCCIECI0BAHUAMHU
HaNpsHKEHHO-1€OPMUPOBAHHOIO COCTOSIHUSI COOPYXKEHMs M OCHOBaHUsA. [l coopykeHwil,
TIPOEKTHPYEMBIX Ha OCHOBAHHH, CJIOXKCHHOM MEpP3JIBIMH TPYHTaMH, pPEKOMEHAyeTcs
BBI[IOJIHEHUE OIBITHBIX SKCHEPUMEHTATBHBIX MCCeoBaHui u aas coopyxeHuid H u III
KJ1accoB.

Jna coopyxenuit III u IV xnaccoB Ha Bcex CTaaMax MPOEKTUPOBAHMS, @ TAKKE A
coopyxenuit [ u II kaccoB Ha cTagun 0O60CHOBAHUS UHBECTUIMH criocoOBl 1 00beMBI paboT
0O YKPEIIEHUIO OCHOBaHUS JOIMYCKAeTCsl yCTAaHABIMBATh 110 aHAJIOTaM.
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IIpnaoxenne A
(pexomenayemoe)
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Knaccupukauusa MaccuBoB rpyHTOB

Tadnwnua A.l - Knaccnpukanus no TpeliHHOBATOCTH CKAJIbHBIX MACCHMBOB

OTtHocH-
Moayse | [lokasatens | Koddduument O6nem Ortunocu- TENbHAA npuna Pazmep
Crenens TPELLUHO- Kayecrsa TPELUMHHOM NIOPOJIHBIX Te/lbHast CKOPOCTb | PackpbITHs pebpa
TPELHHOBATOCTH BATOCTH nopoasl MYCTOTHOCTH 06n0K0B, neopmu- ynpyrux TPEIHH, 6noka,
M, RQD, % Krn, % PYEMOCTh BOJIH MM MM
E/E,. %o V/0p 5, %
QOuenb cnabo- <15 >90 < 0,1 Thicauu > 70 > 60 Memnee bonee
TPELIHHOBATbIE 0,5 1,5
Cnabo- 1.5-5 75-90 0,1-0.5 CoTHu 50-70 60-30 0.5-1 0,5-1.5
TPELMHOBATbIE
Cpenne- 5-10 50~ 175 0.5-2.0 Hecarku 25-50 30-10 1-5 0.3-0,5
TPELIMHOBATHIE
CuibHO- 10-30 25-50 2,0-5.0 Ennnnup 10-25 10-3 5-10 0,1-0.3
TPELMHOBATHIE
OueHb CUIIbHO- > 30 0-25 >5 Honn 3-10 <3 Bonee Menee
TPEIUMHOBATbIE eMHKL 10 0.1

B CKBXXHHC,

YcnoBibie 0603Ha4EHHS, IPUHATHIE B Tabnuue A.l:

Ky — OTHOLIEHHE CyMMapHOH MIoU1aAH TPEIUMH K MIOLLAAH MOPOIbI:
E, v, 5~ TO Xe, B NOPOAHOM Groke (OTACBHOCTH).

M, ~ 44CI0 TPEILMH Ha | M IMHUK U3MEPEHHS HOPMAJIbHO IIaBHON MM I1aBHBIM CUCTEMaM TPEILMH;
RQD - otHowieHue o6weit ANMHBI COXPAHHBIX KYCKOB kepHa AnWHOH Oonee 10 cM k aAnuHe IpoOypeHHOro nHTepBala

Il pUMECYAHUC— CJ'la60’1'peU.lMHOBa'I'blC A OYEHL CHIIBHOTPELUMHOBATLIE MACCUBLI PCKOMCHAYCTCS XapaKTepHU3oBaTh
OAHUM 3HaYCHUEM A’f,, OTHOCALLIMMCS K /000 cucrene TPELLHH. Cpeﬂue— N CHNBLHOTPELUHHOBATHIE MACCHBLI MOTYT
XapakTepu3oBaThCad HECKOJIbKUMH 3HAYCHUIMH IM,, OTHOCAILIMMHUCA K PA3NIUYHLIM I1ABHBIM CUCTEMAM TPELMH.

Tabaununa A2 -Knaccupukannsi CKaNbHbIX MACCHBOB IO BOAONPOHHLIAEMOCTH

BOAOMNPOHHUACMDIE

Crenenp Ko>pdnuuenr Y AenbHOE BOAONOTAOIEHHE

BOJIONPOHHUAEMOCTH $unbTpaunn k, M/cyt g, I/MUH
[pakTHuecku < 0.005 < 0,01
BOJIOHENPOHHULIAEMbIE
CnaboBoAONPOHHLIAEMbIE 0.005 -0.3 0,01 0,1
Boponpoxuuaembie 0-3 0,1 -1
CunbHOBOSO- 3-30 1-10
NpoHHLAEMbIE
OueHb cHNBbHO- > 30 >10

Tabnnua A3 - Knaccnpukanus cKajibHbIX FPYHTOB 110 Ae(hOPMHPYEMOCTH

CreneHb AehopMupyeMOCTH

Moayas aedopmaunn maccusa £, Mlla

OueHb cnabonedopmupyembie > 20 000
Cnaboaepopmupyembie 10 000 - 20 000
CpenuenegopMupyemble 5 000 — 10 000
CunbHonedopmupyembie 2000~ 5000
Ouenb cunsHoaepopmupyembie <2000
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Tabnvua A4-Kaaccudpukauusi CKajlbHbIX MACCHBOB N0 CTENEHH BbIBETPEJIOCTH

- Kosgpuunent
CreneHb Koaguunent TPEWUHHOM PackpbiTne
BBIBETPENOCTH B“BeTZE’“OCT“ MyCTOTHOCTH TPEUIMH Ay, MM
w ISa_ILl' %

CunbHOBbIBETpEIbIE <0.,8 >3 >5
BsiBeTpensie 0,8-09 3-1 1-5
CnaboBbiBeTpesble 0,9-1,0 1-05 0,51
HesbiBeTpenbie 1,0 <0,5 0,1-0,5

KW = OTHOLWIEHHUE TJIOTHOCTH BLIBETPEJOIO 06pa3ua TPYHTA K NJOTHOCTH HEBLIBETPENIONO 06pa3ua TOr0 XK€ rpyHTa.

[Ipumeuanus

I Crenenb BbIBETPENOCTH CKAILHOTO TPYHTa, Xapaxrepusyemasn Tabauued A4, TeCHO cBi3anma ¢ pasrpyskoi
ckanbHOro maccusa. [lo cTeneHn pazBUTHS ITHX ABJAECHWHA CKajiblible MAcCHBbI 11O Mepe WX 3arfnyQJICHUS OT AHEBHOMH
MOBEPXHOCTH PEKOMEHAYETCS Pa3AeNiTh HA YETBIPE 30HbI (MKW MOA3OHBI). KOTOPLIE KPOME YKA3aHHLIX B Tabauue A.4
nokasarejieil XxapakTepu3yloTcs TAKKe ClieLyoUIMM:

2 30Ha A CUJLHOTO BbLIBETPUBAHUA (INIOBUUPOBAHHUA) OOLIYHO CIOXKEHA MANONPOYHBIMU MOPOAHBLIMH Glokamu
CVIIECTBEHHO U3MEHEHHOTO XHMUKO-MUHEPANBLHOTO COCTaBa U UMEET 0OMbluee YUCIO PasHOOPHENTUPOBAIHLIX TPEULHH,
KAK TIPaBH0, 3aMOJHEHHLIX PLIXJbIMK POAYKTAMW BLIBETPUBAHUA MATEPUHCKOH NOPOAbL WIH  1IPUBHECCHHLIM
MCKO3EMOM.

3 3oua b cpennelt creneHy pasrpy3kd U BbIBETPUBAHHMSA UMELT 3aMETHO UBMCHEHHYI) OKPACcKY. HO MAIOU3IMEHCHHbLH
MUHEPA/IbHbIH W XHMHUECKMIA COCTaB NMOPOAHBIX OJIOKOB, YYALIEHHbIC M PACLIMPEHHLIC TPEIMHbI € 3aNOJIHUTEIEM U3
MEJKO3EMa W MECTHOE MHTEHCHBHOE U30UPATENBHOE BLIBETPUBAHHE.

4 3ona B cnaGoi pasrpy3xm W BbIBETPUBAHHUS XapaKTEPU3YETCH HECKOJbKO OOMbILKUM. Y4EM B HEH3MCHCHHOM
MacCHBE, KONMUYCCTBOM TPELKHH W HAIHUUEM BJ10JIb HEKOTOPbIX TPELLHH €1aboro n3dUpaTeaLioro BLIBETpHBaHUS.

5 3oua [ He 3aTpoHyTa Pasrpy3Koi ¥ BbIBCTPHBAHUEM.

Knaccnpukanus ckajibHbIX MACCHBOB IO XaPAaKTEPy CJIOKEHHSA

[lo xapakTepy cnoxeHus 11eneco00pa3Ho BRIAEHATD CleAYIOLUE KaTerOPUKU MacCHBOB:

MacCHBHBIE  KpynHOOJouyHBie  (cmabo  pacwieHeHHpIE,  IUIOXO  MOAAQAIOLIMECH
M30MpaTeIbHOMY BBIBETPUBAHHIO);

OnouHble (C HYETKO BBIPAXKEHHBIM pAaCUNEHEHUWEM HA OTACIBHOCTH, OTPAHUUYEHHbIC
NOBEPXHOCTAMH OC/IabJIeHUs, BBIBETPUBAIOTCA NMPEUMYIIECTBEHHO U3OHPATEIILHO):

cioucteie (¢ mpeoOiajaiolieil CHCTEMOH TpeLIMH, HEpPaBHOMEPHO H30HpaTesibHO
BbIBETPHBAIOLIUECH);

wiMTyaTbie  (CHJBHO  pac4/fIeHCHHbIE, JIEFKO  MMOAJAIOUIMECSs  HEPAaBHOMEPHOMY
n30upaTeIbHOMY BbIBETPUBAHUIO).

Knaceupuxannsa ckajibHBIX MACCHBOB 10 CTeNeHH OJHOPOXHOCTH

Ilo cTrenedn 0JIHOPOTHOCTH PEKOMEH 1YETCA BHIACNATH CJAEAYIONIME KATETOPUM MacCCUBOB:

OJHOpOAHBIE (KBAa3HOAHOPOJHBIC), CJIOKEHHbIE OAHUM THIIOM [OPOJA, W3IMEHEHUE
3HAYEHUH XapaKTEePUCTHK KOTOPOro Mo KaKAOMY KJIacCHQUKAUMOHHOMY [PU3HAKY He
BBIXOIMT 3a NHpeAeibl, COOTBETCTBYIOHINE OJAHOM KaTeropuu (T.e. yKazaHHbIE B O/IHOH CTpOKe
B Tabnunax A.1-A.4);

HEOJHOPOJIHBIC, COXKEHHBIE HECKOJIbKUMU pa3jinuHbiMKB TUIIAMU TIOPOA WY COAEpPKAUUE
OTAENbHbIC 30HBI, 3HAYEHUSA XaPAKTEPHUCTUK KOTOPHIX MO BCEM MM HEKOTOPBIM
KJ1acCU(PUKALMOHHBIM TIPHU3HAKaM BapbUPYIOTCS B TMpeAesax, COOTBETCTBYIOIUUX JBYM
KaTeropusim;

OYeHb HEOJHOPOAHBIE, CIIOXKEHHBIE HECKOJIbKUMU pa3jIMYHbIMU THIOAMM [OPOJ M
coaepXalie OTHENbHBIE 30HBI, 3HAYEHUS XAPAaKTEPUCTHK B KOTOPHIX MO BCEM WU 110
60JIbIIMHCTBY IPU3HAKOB BAPHUPYIOTCS B IMpeaenax, COOTBETCTBYIOUIUX TPEM MJIM AAXKeE BCEM
YETBIPEM KaTErOpUsM.
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Tad6nuua AS-Knaccupukanus no JbAMCTOCTH FPYHTOB

PassosuanocTs JIbANCTOCTDL TPYHTA 32 CHET BUAMMBIX JICASHLIX BKJIOMEHH i), %
I'pyHTa CKQJIbHOIO I'PYHTA HECKAJILHOTO IpyHTaA
OueHb cnabonbauCTbl it <0,1 <3
Cnabonbanctot 0,1<i;<0,5 3< ;<20
JibpucTbiii 05< i< 20< ;<40
CunbHOALAUCTDIH 1< ;<5 40 < ;<60
OueHb CHIILHOMBANCTbIH >5 - >60

Knaccundpukanns Mep3ibix HeCKAJIbHBIX IPYHTOB 0 CTENEHH
HEeMEHTAIIUH HX JILAOM

PexomeHyeTcs BBIICHISTD CJICAYIOINE KATETOPUH MEP3JIbIX IPYHTOB:

TBEPIOMEpP3/ible TPYHTHI — MPOYHO CLIEMEHTHUPOBAHHBIE JIBJOM, XapaKTepH3YHOUIHeCcs
OTHOCUTEJILHO XPYNKUM Pa3pylieHHeM U TeMAepaTypoi, ykazaHHOU B Tabauue A.6;

MIaCTUYHOMEP3NBIE TPYHTHl — CUEMEHTHUPOBAHHBIE JIBAOM, OOjamalolive BS3KUMU
CBOWCTBAMM M TEMMEPATYpoil, ykazaHHOH B Tabnuue A.6;

ChillydeMep3/iple TPYHTBl — KpyMHOOOAOMOYHbIC M II€CUaHBIE, HE CLEMEHTHUPOBaHHbIE
JbJOM BCJIEICTBHE MAJION UX BJIAXHOCTH.

Ta6nwnua A6

Pa3HOBHAHOCTD CPYHTA
Bun PYHTOB TBCpﬂOMCpC{J’lbIVI lIJ'laCTH‘iHOMCp3J'II>l[7! Cblﬂy‘iCMCp'Sthﬁ npu
mput<t’,°C npu 1, °C 1<0, °C
CkanbHble 1 =
N0JlyCKajbHblE - ~
KpynHoobsiomoutble ' = - -
TMecku rpaBenucTbie, KPYIHbIe
W cpeaHelt KpynHOCTH t7=-0.1 <t <t S <0.15
S0,
T 73
[lecku Menkue u nbiiesatble T <03 1 <t<t npu
r <0,
S,>08
[nunucreie | Cynechb 1" <-0,6
CyrnuHok <10 <t <" -
[auna <15
~ "~ 3 K
3atopdhosanHbiii 1,7=-0,7(J+1 ) <t <™ -
Topd - <0 —
I PUMECYUHAHHUC — IT—Temnepa'rypa rpaHuilbl TBEPHOMEP3/I0I0 COCTOAHRUA MUHEPANLHBIX PYHTOB: l,7 = TO Ke. uid
3zrrop(|)onalmblx UPYHTOB! 1’” — TeMNeparypa Havdala 3amMep3anng.: J, — OTHOCHTEJILHOC COACPIRAHUC OPTaHHYCCKOIO
BEHICCTBA: S, — KOIPPHIMEHT BOAOHACHILIEHNS.
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Hpunoxenue b
(pexomenayemoe)

OnpenesieHMe NapaMeTPOB BHYTPeHHEro TpeHus (g, ¢'), ko3¢ punneHTa
¢puAbTPalHOHHOH KOHCONHAALUM C, H KO3 PHIIHEHTA HAYAJIBHOTO
nopoBoro AaB/jeHHs K, MeTOA0M TPEXOCHOIO CoKATHS,
JAaBJiIeHHS NMPEAYIIOTHEHUS p'. METOAOM
KOMNPECCHOHHOTO0 C)KaTuf U ko3¢ PuunenTa nepeyniornenus OCR

B aaHHOM mpuiioxeHHH AaHB yTouHeHus psaa nonoxenuit [OCT 12248 u TOCT 20522,
HaIrpaBJICHHBIE Ha TMOBBIIUICHUE TOYHOCTU ©W JOCTOBEPHOCTH OIIPEHACIICHHUA MNapaMETpPOB
TpeHUs! IPYHTOB B 3()(MEKTUBHBIX HANPKECHHAX, & TAK)KE Ha YCTAHOBJICHUE PEKOMEHIYEMBIX
METO/0B ONpeeIcHUd MapaMeTPOB, YKa3aHHBIX B Ha3BaHUHN TIPHIIOKEHUS.

Onpeaenenue napaMmeTpoB BHyTpeHHero Tpenus (g0, ¢), koddpdpuuneHra
KOHCOJHAALUMH ¢, ¥ K03 PHIHEHTa HAYAILHOI0 NIOPOBOro AasjeHus K,
METO0M TPEXOCHOI0 CKATHS

b.1 Iloaroroska obpazua rpyHTa K UCHLITAHUIO

b.1.1 Jing npusenenus obpasua rpyHTa B COCTOSHME, COOTBETCTBYIOILEE YCIOBMAM €ro
NPUPOJHOro 3aleraHist 10 BenuuuHe >((GEeKTUBHBIX HaNpsHkeHUH B CKejleTe TPyHTa W
BCJIMYMHE MOPOBOTO AABJIEHUS, BbIMOMHAETCS KOMIIEKC MEPONPUATUHA, UMEHYEMBIH JTanom
PEKOHCONUIALWH.

b.1.2 Orany pexoHconuaauuu o6pasia TpyHTa OO/DKEH HPEALIEeCTBOBATH pacyer
HalpshKeHUl, AeficTBOBaBIIMX Ha obpasell B yCAOBUSX €CTECTBEHHOrO 3ajieraHusi: NOMHOro
BEPTUKAJIBHOrO HAlIPSOKEHUS 0o U TNOJHOTO TOPH3OHTAILHOTO 030. 37ECh U Jajee HMHAEKC
«0» 03HayaeT, YTO 3HaYCHUE [TAPAMETPa OTHOCUTCS K YCJIOBHUSAM €CTECTBEHHOI'O 3aJICTaHuUsl.

MaxkcuMmanpHbple 3Ha4eHHS IIOJIHBIX HAMpsDKEHUH clefdyeT Ha3HayaTh €  y4YETOM
BO3MOXHOCTEH 000pYIOBaHHUS: IOMTYCTHMOTrO JIaBleHUs B KaMepe Npubopa B MaKCUManbHOro
yCUIHMS Ipecca, CO3Jarolmero ocepoe Hampsbkenuwe. [lpu  ompenenenuu mnokasaresnei
MEXaHUYECKUX CBOWCTB I'PYHTOB HAIIPSDKEHHOE COCTOSHHE OLEHMBaeTCs B 3((EKTHBHBIX
HalpsHKEHUSX 0} 3, ONIPEAEIIEMBbIX 110 (popmyIte

chia=(or3—u), (B.1)

rae u — IIOPOBOE JaBJIeHHeE, 0|3 — [TONHbIE HANPHKEHUS.
[TpupoaHoe HOPOBOE AABJICHHE B MCCIIEIYyeMOM CJIO€ IPYHTOBOTO MaccHBa (OCHOBAaHHSA)
paccuuTbiBaeTcs o popmyie

U0 = Puw8w (b.2)

L€ Uy ~ MOPOBOE [aB/ieHHE B MacCHUBE Ha OTMETKe oTOOpa MOHOIHTA, Klla;
Pw — MIOTHOCTH NIOPOBOH BOIHI, ™
g — YCKOpEHHE CHUIIBI TSDKECTH, M/Cz',
2y — [1yOuHa 3aneranus obpasiia rpyHTa OT TIOJIOKEHUS YPOBHS IPYHTOBBIX BOJ, M.
[TpuponHoe 3pPekTHBHOE BEPTUKATBHOE HAMIPSDKEHUE PacCUUTBIBAaETCS o hopmyrie

do=pg(z—2w)Hp—~puw) g 2n, (b.3)

re p — IIOTHOCTb TPYHTA, T/M,
0’10 — 2(bdEeKTUBHOE BepTUKAIBHOE HanpshkeHue, Klla;
z — mryOuHa 3aneranus obpasla rpyHTa OT IOBEPXHOCTH IPYHTa, M.
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Ilpu otbope 06pasiioB U3 rPYHTOBOIO MaccHBa, PACHOJIOKEHHOrO Ha JHE PEYHOU HIH
MODCKOW aKBaTOPHM, K IOPOBOMY JaBIECHHUIO HEOOXOIUMO HO00aBIATH AaBJIEHUE BOJBI
(naBnenue crToyi®a BOJABI) HA YPOBHE NMOBEPXHOCTH TPYHTA, a TPYHTOBBIM MAacCHUB CUMTATh
NONHOCTBIO BOJOHACBHIIIEHHBIM (2, = 2).

Ilpy ucneiTaHusX o6pa3loB TpyHTa ¢ OOJBIIKX [IYOMH JOMYCKaeTCs OrpaHu4MBaTh
pacyeTHoe INOpoBoe naBneHue up 3Hadenumem 300 klla, nmpm KOTOpOM, Kak IMpaBHIIO,
obecneynBaeTcs MPaKTHYECKH 0JIHOE pacTBOpeHHUe ra3000pa3Ho#l cocTaBisromei.

D¢ dexTHBHOE rOPH30HTAIBHOE HANPSDKEHUE B YCJIOBHUAX €CTECTBEHHOIO 3aJieTaHus 0'3g
onpenensiercs Gopmyoif

030 = koo' 0, (b.4)
rae ko— ko3 duiueHT 60KOBOro aaBiaeHus (MpuHuMaetcs mo tabnune b.1).
Ta6nuua b.l

['pynT 3uaueHue ky

[Mecox 0,35 -0.55

Cynecb 0.40-0,55

CyrnnHok 0,50 - 0,60
[nnna:

npu 1,<0,25, 0,33 -0,60

npu 0,25 /,< 1,0 0,60 - 0,82

OpumMcuanus

| Buluncnenne nopogoro AaBiaeHUs iy, HpHEKTUBHLIX BEPTHKANBHOTO 61 ¥ TOPH3OHTANBHOTO ¢3¢ HaNpsxkeHni B
MacCUBE MOXET MPOU3BOAWTLCS ¢ YUETOM Halu4usl B OCHOBAHMM OTHOCHTENBHOTO BOAOYNOpa (C/OEB FAMHHCTHIX
IPYHTOB ¢ HHU3KMMH 3HaueHusMH kodbduuuenta ¢uubrpauun). B oTom cayudae sddexrubnbic BepTUKanbHbiC
HalPSKEHNSI NO KPOBJiE BOAOMPOHULAEMOrO CJOS, JIEXAILEr0 HUXKE BOAOYNOPA., PaBHbl MOMHBIM HAIPAXKEHMSIM HA
NOAOWIBE NEPEKPhIBAIOLLETO €F0 BOAOYNOPHOIO O,

2 J1as UNOB M TEKYUYENIACTHUHBIX TTMHUCTBIX FPYHTOB MOMHO NMPHHATL ko = 1,0.

3 B cywiecTBeHHO nepeyniioTHEHHbIX rpyHTax (npu OCR > 4) cieayer npuHumars kg > 1,0.

b.2 Dran pekoHcoauganuy o0pasiia BEIIOMHIETCS CeLYIOIUM 00pa3oM.

b.2.1 Tpu npoBeaeHUM HCIIBITAHUI B CUCTEME NPOTHUBOAABIICHUS CJIEAYET HCII0NB30BAThH
LieadpupoBaHHyl0 Boay. IIpu ycraHoBke oOpasna B Kamepy npubopa cienyer UCKIIOYHMTH
3allleMJICHUE BO3JyXa B KOHTAaKTaX IOBEPXHOCTH oOpaslla ¢ 27acTUYHOM 0060NMOYKod M ¢
BEpXHUM U HH)KHUM IuTaMnamu. J{ist 3Toro A0 ycTaHOBKM oOpa3lia ciieAyeT CUCTeMY TpyOoK,
NOJBOIAIIMX BOJY K IITaMIIaM, U OTBEPCTUS B ILTaMIaX 3alOJIHUTH J€a’3pHUpOBaHHON BOJOMH
JI0 TOSBJIEHHS €¢ Ha IOBEPXHOCTH WITaMIIOB U BBITECHEHHWS Iy3bIPBKOB Bo3ayxa. [lns
MCKIIOUEHUS 3allleMJICHWs BO3dyxa Mexay of0pa3suoM U »JacTH4HOM  006osoukoit
pEKOMEHAYeTCS:

a) IPU UCNBITAHHUSAX HEPA3MOKAIONMX W HeHalyXalollMX I'PYHTOB IHOMECTHThL o0paszen B
KOHTeMHep ¢ JieadpupoBaHHON BOoN HA 1-2 MuH;

0) npu wucmslTaHusX o0pa3uoB cJadbIX WM HabyxalomuX TPYHTOB 0Os3aTenbHO
MOMECTUTh B KOHTEHHED C I€a’pUPOBAHHOM BOAOH PE3UHOBYIO 000JOYKY HENOCPEACTBEHHO
nepen ee yCTaHOBKO# Ha oOpa3sel;

B) NpH HCHOBITAHWSIX TPYHTOB B INpuOOpaXx cO BCTPOEHHON 3acTUYHOU 000104KOd
obecneunTh 3al0NHEHNE 3a30pa MEeXy TPYHTOM U 000J1049K0# easpupOoBaHHOMN BOMOM.

b.2.2 Ilo 3aBepireHrn ycTaHOBKM 00pa3lia, YCTAHOBKM M 3allOJHEHUS KaMephl Npudopa,
YCTAHOBKM U TIOAKJIIOYEHHS U3MEPHUTENbHBIX CHUCTEM, APEHaX M3 o0paslia NepeKphlBaeTcs U
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MIPOM3BOANTCS TOBBIIICHHE CPEAHEro [aBjieHHus B KaMmepe Hpubopa ¢ OO 3HAYECHHUS 0’30,
paccuuTaHHOTO corjacHo b.1.2, mo ¢popmymne (B.4).

IloBblleHne napneHds B KaMepe mpubopa ¢ NMPOM3BOAMICA CTYNEHAMH A0, =AC,.

BenuunHa crymeneii, kak mpaBwio, He AomkHa npeBocxomuTh 20-50 k[la (ayis rpysToB
TBEPAO#l KOHCHCTEHIMH 1IpA 0OOCHOBAaHUM BeJWYMHA CTYNEHeit MOXeT OBITh yBenHueHa Jo
100 — 200 kITa). Beinepskka Ha KaXIOH CTYNEHN HAarpy)>X€HHs COCTaBJISIET He MeHee 15 muH.
OHOBpPEMEHHO NPOU3BOAMTCA U3MEPEHHE MOpPOBOro JaBlecHMsS B obpasue u. Ha kaxamoit
CTYIIEHH Harpy>XeHus OIIpejieNiseTcs 3HadeHue mapameTpa B =Au/Ag, rae Au — npupauieHue
JlaBJICHUs B IOPOBO# BOJE MPH YBEIMYCHUH CPEAHETO AAaBICHUSA Ha CTYNIEHD AG.

b.2.3 Ilo gocTmxeHUH NONHBIMH HANPSDKEHUSIMU 0= 03 3HAU€HUH 039 B 3aBUCHMOCTH OT
BEJIMUMHBl BO3HMKAIOIIETO MOPOBOrO MOaBJACHHUA MJOMKHBI IPOU3BOAUTBCS JeHCTBUA,
ykazaHHbie B 5.2.3 - b.2.6. :

Ecnu nocne JOCTHXKEHHs IOJIHBIMH HamlpsXKEHUAMH o;= 03 3HAYCHHH 039 IOpOBOE
JlaBJIeHUE MPAKTHYECKH OTCyTCTBYeT i < 0 (3HaueHue mapaMeTpa B Ha nocneaHell cTyneHu
< 0,3), To ompenensercs OTHOIUEHHE KO3(Q(UIMEeHTa BOJOHACHILIEHHS TIpyHTa S, K
pacyeTHOMY 3HaueHuro S, Ecnu oTtHomenue S/5., > 0,95, To sTan pexoHconupanuy
CUMTAETCS 3aBEPIICHHBIM.

Ecnu S//S,, < 0,95, pexoHCONMAAIMA TPOJOKAETCS IO METOAY NPOTHUBOMABICHUS.
CucteMa NPOTHMBOAABICHUS OTKPHIBAETCA M HPOM3BOJUTCH OJHOBPEMEHHOE YBeJHUYEHHE
MOJIHBIX HaNpsHKeHUH o0)= ¢3 U TOPOBOTO [aBiieHUs B obOpasue (NPUHYAMTEIbHO) Ha
BEMMYMHY cTyneHn Ac = Au. IlponsBomutcs u3MepeHMe HaBiIeHUs TIOPOBOM JKHJKOCTH Ha
[IPOTUBOIONIOXKHOM TOpLE obpasua u'. BeJH4uHE ¢ U 1 NOJNEPKUBAIOTCSA NOCTOSIHHBIMU N0
TEX IOp, [OKAa pa3HOCTh Ui~y He ymeHbLaeTcs X0 5 % or Au. Eciau u3MepeHHe MOpOBOTo
JaBNEHMS HAa MPOTUBOIONOKHOM TOpuE 0oOpa3na HEBO3MOXKHO, TO BBIAEPXKKAa BO BPEMEHH
onpegensercss crTa0uaM3alHed YpOBHA JKHIKOCTH B CHCTEME MpPOTHUBOAABIECHUS (MIIH
OTCYTCTBHEM ITOTOKA XHUJIKOCTH B obpazel rpyHra). [Iponexypa cTyNeHYaToro MOBBILICHHAS
TIOJIHOTO JJaBNICHUs B KaMepe nMpubopa U MOPOBOro JABIEHUS HPOIOIKACTCA N0 AOCTHXKEHHUS
NOPOBBIM JIaBJICHUEM BEIUYMHBL Up B YCJIOBHSIX €CTECTBEHHOro 3aneranus. Bennuuna
cryneied Au = Ao B 31Ol mpounenype He nokHa npeBeimarh S0 klla. Ha stom srtan
PEKOHCOIHAUMH CYMTAETCS 3aKOHYEHHBIM.

b.2.4 Ecnu nocne a0CTHXeHHUs HOJHBIME HaNpsDKEHHUSMH 0= ¢ 3 3HAUYCHHH 0’39 B 0Opasue
IpyHTa BO3HHKJIO nopoBoe aaBienue 0 < u < ug u 3HayeHuwe NapaMeTpa B Ha mocnenHeid
CTyI€HH Harpy»eHus NpeBbliuaeT 3HaueHue 0,3, To NpoAoKaeTCs CTYIIEHYaToe MOBBIICHAE
CPEZIHETO MONHOTO HANPAXKEHU 0 (0| = 03) B YCIOBHAX 3aKpHITOH CHCTEMBI C 00s3aTENbHBIM
M3MepeHHeM MOPOBOTo JaBieHus u. [ToBblleHNe MOMHBIX HANPA)KEHWIA ) = 03 IPOU3BOIUTCA
10 TeX 1op, Noka au6o: a) 3deKTUBHEIE HANIPsKEHUS B obpa3ue ¢') = 0'3 =(03— u) He CTaHyT
paBHBIMH 3()()EKTHBHOMY TOPH30HTAJBHOMY HANPSDKEHHIO B OCHOBAaHHHW 6’39 M IPH TOM
TOpoBoe JaBjieHWe B 00pa3ue u He MpPeB30HIET pacyeTHOro 3Ha4eHHs up; 6) moposoe
JaBJIeHHE ¥ JOCTUTHET PacyeTHOIO 3Ha4eHUs Uy (IpU 3TOM 3GPEKTHBHBIC HAMPSKEHNS ') =
0'3 He IPEeB30HMIYT pacyeTHOTO 3HaYeHUs 0'30). BenuuuHa ctyneneit 40, = A0, He nomkHa

npeBocxoauts S0 xIla (ans TpyHTOB TBepAOM KOHCHCTEHIMHM BEIMUYMHA CTYyneHei
HarpyxeHuss MoxeT ObITh yBenuueHa 1o 100 — 200 kIla), BelaepiKKa Ha KaXKOOH CTyINEeHH
NpUpaLICHNs HAIIPHKEHUH COCTAB/ISsIET HE MEHee 15 MUH.

b5.2.5 B cimy4ae, ecnu npy omepauusax no b.2.4 okasanoce ¢’y = 6’3 = 030, U < Up, TO B
CHCTEME MPOTUBOJABICHUS CO3AAETCSA MABJIEHUE Ug M OPEHAX OTKPHIBAETCH, HalbHeHIas
PEKOHCONUAALMS BHIIOJIHAECTCA 110 METOAY IIPOTHBOA@BIEHHMS, Kak omucaHo B b.2.3 no
3aBepllIeHMs 3Tala PEKOHCONMAALMH (0| = 0'3 =0 30; U = Uy, 0] = 03 = 030 + Up).
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B cnyyae ecnm npu onepamusax no b.2.4 okazanock u = uy, 0'1' = 03' < 03'0', TO B CUCTEME
NPOTUBOJABIEHUSA CO3JA€TCs  JaBJI€HHE Uy W JpeHaX OTKphIBaeTcs. [lpousBoauTcs
CTyIeHYaToe yBEIWUEHHE TTOJIHBIX HANPSHKEHUH /10 3HaueHul o) = 03 = 039 + uo. Benuunua
CTyIIeHEeH A g, =4 g3 ve nomxHa npeBocxoauTs 50 klTa. Beiaepikka BO BpeMeHUM Ha Kax o
CTyIICHM  ompefenserca 1o  crabuimsauuu  jgedopMaumit B oOpasite  (MOXeT
KOHTPOJIMpOBAaThCs 1O cTabuwin3anuu  ypoBHs  (MIOTOKA) IKUJIKOCTH B CHUCTEME
TIPOTUBOJIABJICHUS ).

b.2.6 Ilpu npoBeacHNH HCTIBITAHUN OXJTaX/IEHHBIX MPYHTOB IPOLECC PEKOHCOTHIAUMH 10
3(QGEKTUBHBIM  HAMNpPSHKEHUSM W TIOPOBOMY  JIABJICHUIO JO/DKEH  COMPOBOXAATHCA
TEPMOCTAaTHPOBaHUEM MDY 33JaHHOM 3HAUEHUH TeMIOepaTyphl.

Koncoa UAHPOBAHHO-HCAPCHHUPOBAHHDbIC HCHBITAHHUA

B.3 KonconnnupoBaHHO-HeApeHUPOBAHHbIE MCIIBITAHUS CIYXKAT JJISA ONpe/Ie/iCHHS:

3¢ eKTUBHOIO yIila BHYTPEHHEI'O TPEHUS @)

apdekTHBHOrO cUenieHus ¢’

ko3ddunmerTa GUIbTPAUMOHHON KOHCOMHIAIMH Cy )

ko3¢ hunmerTa HaYaIBLHOTO MOPOBOro AaBneHus K,,.

JAnd  Bcex  WUCHBITBIBAEMBIX  IPYHTOB  HEOOXOJMMO  ONpesienath  (HU3UUECKHe
XapaKTePUCTHKU U I'PaHYIOMETPUUECKUil cocTas.

b.4 Konconuaanus npoBOAUTCS NPH IMOCTOSHHOM IPOTHBOJABICHHUH, NOCTUTHYTOM Ha
dTane peKoHCONUJalMH. JlaBlIeHus KOHCONUAALMH (Pa3HOCTh MEXY AAaBACHHEM B KaMepe U
NPOTHROJABICHUEM) JUIl OOPA3IIOB IPYHTa OJHOIO MOHOJIMTA JOJDKHBI BKJIHOYATh YKA3aHHBIH
B 3a[aHUM AMANA30H CTPOUTETBHBIX HATPY30K U BHIOUpPAThCS Tak, YTOObI JaBIEHUS ¢'3 NO
3aBEPIICHUM KOHCONMMJAIMY OTAMYAIMCH APYr OT Apyra Ha BennuMHy, paBHywo 40-50 %
3Ha4YeHUS 039 B TOouke oTOOpa MOHOJNHTA, HO He Menee 4yeM Ha 20 klla mus Msrko- u
TEKYUeIIacTUYHBIX MUHUCTBIX TpYHTOB (0.5< I;. < 1) m 50 klla ans rpyHTOB O0NEe TBEpAbIX
KoHcucTeHuH. [TpoTHBOdaBACHHE YCTAHABIMBACTCS PABHBIM It = Ug I HUXKE C TEM, YTOOBI
JlaBl€eHHe, YCTAHABIMBAEMOE IpU KOHCOJMAALMH, HE [PEBBICHIO  JOMYCKaeMOro
KOHCTPYKIMel kamepsl npudopa.

JlonyckaemMoe CHW)XEHHWE IIPOTUBOJABICHHUS OrPAHUYMBAETCS BEIHUYHHOW MOPOBOro
JlaB/IeHUs, IPU KOTOPOM Ha 3Tame peKoHconuaauuu mapaMertp B craHoBuwics Gonbiue 0,95
(rocturaeTcs HOJHOE BOAOHACHIIIIEHHE 00pa3lia 1 pacTBOPEHHE ra30Boi (azbl).

b.5 B nawase vcnbITaHUs (1Ocie 3aBEPILEHUs 3Tana PEeKOHCOIUAALIMH) TIepEKpbiBaeTCH
JApeHaX u3 ol0pasua ¥ MPOM3BOAMTCS TOBBIIIEHHE CPEJHEr0 HOJHOrO HaNpshKeHHs Ha
oOpazen crynensimu Ao; = Aoz He npesbimatoiumu 50 klla. KoHeuHoe 3HaYeHHE MOTHBIX
HanpsDKEHUH onpeaensieTcs BEJIMYMHOU o'\ + ', TJE 0. — BEPTUKAIBLHOE HampsykKeHue Ha
rnybuHe oTOOpa MOHOJNHTA OT CTPOMTENLHONW HPUIPY3KH OT COOpYKEeHHs. 3HaueHus o',
ONPEACNAOTCA , HAIPUMED, B COOTBETCTBUM ¢ ykazaHuamu K.2.

3HaueHUWEe O, TP HUCTIBITAHUSX MOXKET OBbITh YBEAMYEHO MM YMEHbIUCHO s
yhoBneTBopeHus TpebopanusM b.4. Ha kaxaoli crTyneHu HarpyxeHus MPOU3BOJUTCH
BBLIEP)KKA BO BPEMEHHU HE MEHee 15 MIH U H3MepseTcs TOPOBOC JIaBJIEHHE.

JUIs HEUOIHOCTBE) BOJOHACHILEHHBIX TPYHTOB (COACPIKAIUX HEPACTBOPCHHbBIN ra3,
B < 0,95) mocne jrana peKOHCONMAALMK W TIO Pe3yabTaTaM BBINOMHEHMs ykazaHuit b.5S B
KOKIAOM OIbITE ONpeJe/seTcss 4acTHOS 3HAaYeHUE KOI(PPUIMEHTa HAYAIBHOIO [10POBOIO
JaBnenust K, kak OTHOIIEHHE CyMMapHOTO TPHpAUIeHHs IOPOBOTO AaBjeHUs Air 3a Bpems
TIPHJIO’KEHHU A HANPSHKEHUH 0p= (0') ¢ + 0'.) K BEJIMUHHE 0

K, = Au/oy. ' (B.5)
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HopmartuBHoe ¥ paBHOEe €My pacueTHOe 3HaueHHe Ko3((dHUHMEHTa MOPOBOro AaBleHHs
(K" = K,) onpenensieTcs Kak cpenee apup)MeTHIECKOE U3 €r0 YACTHBIX 3HAYEHMIA.

B.6 3anava sTana KOHCOMMAAUY — B YCJIOBUSAX OTKPHITOrO JIPEHAXKA MPUBECTH 00pasell B
PaBHOBECHOE COCTOSIHHE TO 3((EeKTHBHBIM HaNpsDKEHUSAM, IIPH KOTOpHIX TpebyeTcs
ONpeJeNUTh MPOYHOCTHBIE XapaKTEPHUCTHKU, a Takke JAeQOpPMALMOHHBIE — MOAYJb
00beMHOro cxaTus. [lnsg IIMHUCTBIX TPYHTOB [aHHBIEC, MOMYYEHHBIE HA IJTOH CTajuu,
MCHOMB3YIOTCA [ANA OonpefeleHHs KoddpuumueHTa QUILTPALHOHHOH KOHCOMHIALMH ¢, &
TaKXe Ajd pacdeTa CKOpOCTH AedopMHUpoBaHUs oOpaslia Ha 3Tame paspylleHUs (CABuUra).
Konconupaumss  OpoBoAMTCA  NpH  NOCTOSHHOM — 3HAaY€HHWHM  NPOTHBOAABIEHHS,
COOTBETCTBYIOLIEM NMPUPOAHBIM YCIOBUAM 3ajieraHus IpyHTa (€CM B NporpaMMe UCTbITaHUi
HET APYTUX yKa3aHUil).

B.7 DTan KoHCONMIAIMM BHIMOJHACTCS OTKPHITHEM CUCTEMBI IPOTHBOAABIEHHS.
Ob6bemHas nedopmanus obpasna B XoAe KOHCOJHIANMH ONPEEIAETCS C IOMOLLBIO CHCTEMBI
HAPOTHBOAABICHHUS MyTeM U3MepeHUs 0O0beMa BBITECHEHHOIH U3 06pasiia MOpPoBOH XKUAKOCTH.
M3mepeHune o6beMa BHITECHEHHOM JKHAKOCTH (a MpH HEOOXOAMMOCTH U BEIMYUHBI TOPOBOTO
JIABJIEHUs1) NMPOU3BOJUTCS C TIOCTENEHHBIM YBEIMYEHHEM WHTEPBAJIOB BPEMEHH MEXIY
oTcyeramu, Hampumep, yepes 0,2, 0,5, 1, 2, 5, 10, 15 1 30 muH, depe3 1, 2, 4 u 8 u u nanee B
Hadajle ¥ KOHIE Ka)X0# CMEHBI.

ITpu npoBeneHMH KOHCONHMIALMU DPEKOMEHIYETCS HCIO/Nb30BaTh OJHOCTOPOHHMH NHOO
JIBYCTOPOHHHHA TOPLEBOR IpEHaX ¢ Y4€TOM KOHCTPYKTHBHBIX BO3MOXHOCTEH NPHOOPOB M
NPOrpaMMBl KCIIEPUMEHTOB.

ITpn onHOCTOpOHHEM JpeHa)ke U MPH HANIMYMHM AATYMKA MOPOBOTO JIABIICHUS Ha TOpLE,
NPOTHBOIOIIOKHOM OT JIPEHMPYEMOTO, KOHTPOJIb MpOIECCA KOHCONUAALMU [IOMycKaeTcs
BECTM TNO TMOPOBOMY JaBieHuto. KputepueMm ycnoBHOit cTabuiuzaumv B 3TOM cCiydae
SIBISETCA BhIPaBHHBAHUE IOPOBOro JABJCHUS C IPOTHBO/IABIICHUEM.

b.8 Ilo pesynbTaTtam uzMmepeHnuii ctpostcs rpaduku 3apucumocteii 4V = f{ N ), 4V =lg(t)
U B TEX Clydasx, KOTJa U3MepseTcsl NOpoBoe AaBeHHe — u = f(f), 10 KOTOPBIM Onpeneasercs
Bpemst 90 %-Hoilt KOHCONMAAIHH fog, BpeMs 100%-Hoil KOHCONUAALMH g0 U BpeMs 50 %-Hoi
KOHCONMMIALUH #50.

KoHcomupauuio ciefyeT IpOAO/DKaTh HE MEHEe CYTOK [10Cie JOCTHXXEHHS BPEMEHH
100%-Ho# GuiIbTpalluOHHON KOHCONMJALNH, YCTAHOBICHHOH 10 rpadukam.

b.9 YacTtHele 3HaYeHUA Ko3¢QduIUeHTa GUIBTPALMOHHON KOHCOMUAALMM C,; IO METOLY
«KOPHEHb KBaJpaTHbI 13 BpeMEHU» BHIYMCIIAIOT O GopMyie

— T%hz

t90
rae Top — ko3¢ duuneHt (GakTop BpeMeHHU), COOTBETCTBYIOLIMN cTeneHu KoHconuzauu 0,90,
pasHblii 0,848;

h— BbicoTa oOOpasua (cpeJHssl MEXAY HadalbHOM BLICOTOR W BBICOTOM mMoOCIE
3aBEpIUEHHs OMNBITA HA KOHCONMAALMIO), cM. [Ipu AByxcTopoHHe#t dunbTpauun
IIPUHUMAETCA BBICOTA, paBHas h/2;

fog — BpeMsi, MHH.

Bpems 90 %-Hol GuUBTPalMOHHOH KOHCONWAALMK ONpenensercs cieayiomum obpasom
(pucynok B.1). :

IpoBoasaT npsaMyIo ab, KacaTelbHYIO K HaualbHON JIMHEWHOH 4acTH KPHUBOM YIUIOTHCHHS
M 3aTeM IpsaMmyro ac, abcrmcchl KoTopoit Oynyr Ha 15 % Gombiue aGeuuce npsamoii ab.
ITepeceuenue npsMOM ac ¢ KpHMBOH YIUIOTHEHHS JaeT TOYKY, COOTBeTCTByomiylo 90 %
[EepBUYHON KOHCONUIALMH.

(6.6)
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Bpems 100 %-Holt PUIBTPaLMOHHON KOHCONMIALMH ONPENCTIACTCA U3 BEIHUMHBL +/f, »

KOTOPOE ONpeAe/saeTcsl KaK TOUKa [lepeceYeHnsl TOPU3OHTANBHOH NpAMOH, COOTBETCTBYIONIEH
A4V =4V, /0,9, c KpHBO# yIIOTHEHHS.

b.10 Brryucnenue c,; METOAOM «IorapuM BpeMeHH» BBIIOIHACTCS TaK XKe, KaK YKa3aHo
B I'OCT 12248 (npunoxenue I1).

b.11 HopmaTuBHOE M paBHOE eMY pacyeTHOE 3HaueHWs KOdhPUIMEHTa KOHCONUIAINH
(cy.n ¥ c,) onpeaenseTcs Kak cpeinee apupMeTHIeCKOe U3 YaCTHBIX 3HAYCHHM ¢, ;.

OmnpeiesieHne 3Ha4eHUHR ¢, BBIIOJHSETCS ISl AXAITa30Ha HATPY30K, YKa3aHHOIO B 3a/[aHAH
Ha nabopaTopHBIE HCIBITAHMA. EciiM [1uana3oH BBIXOAHMT 3a HpeAeibl HArpy3ok Hpu
KOHCOJIMaalluy, TO MOCJIE€AHAE HAIPY3KHU MOTYT OBITH COOTBETCTBYIOIONMM 06pa30M CMCLICHBI.

i
Vtso v lwun

AVgo

i

|

|

|

i
N
N
R

AV

Pucynok B.1 — T'padnyecknii cnocod onpenenenusn 90 % nepBHUHOM KOHCOIMAAUHY
METONOM «KBaAPATHbIH KOPEHb H3 BpeMeHU»

b.12 Tlo 3aBepimicHMM KOHCONHAAIWU KpaHbl IPEHAXHON CHUCTEMBI HEPCKPBIBAIOTCH H
TIPOM3BOJUTCS HarpyxeHue oOpa3na rpyHTa BepTHKAJIBHON HArpy3Ko# JO ero paspylieHMs.
HarpyxeHue oCymIecTBIsSCTCS WIM ¢ MOCTOSHHOH CKOPOCTBIO BEPTHKaNBHOH Aedopmauuu
oOpa3lia €, WK CTYNIEHYATHIM NOBEHIIICHUEM OCEBOi HAarpy3KH MpH 03 = const.

CKOpOCTh BEpTHKAIBLHBIX AichopMaliuii €] BEIOUpaeTCs cleayomuM o0pa3oM.

B cootBetcTBuH ¢ yka3anusmu b.8, b.9 onpenensiercs BpeMsa 100%-Ho# ¢punbTpanuoHHON
KOHCOMUAAUUH I1o0. CKOPOCTh BEPTUKAIBHBIX AedopManuii HaxomuTes AeleHUeM 3HAYeHUs
IpefeibHOM BepTuKaibHOM Aedopmaiid €/”, MONYyYEHHOW M3 NPEABLAYIIMX HCIbITAHHI
00pa3iioB JaHHOrO IPpyHTa WK NpuHATON mia cynece#t — 0,10, ans cyrnunkoB — 0,15, ans
riauH - 0,20, Ha BeJTUYHHY #)00

er= &’ / too, (5.7

[Ji¢ € — CKOPOCTb BEPTHKANbHBIX JedopMaimii.
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Ilpu cunosom crocobe HArpyKCHUSA BEIMYMHA CTYIEHEH YCTAHABIMBAETCA W3
HeoOXoauMocTH moxyuuth 8-10 crynmeHel Harpy3ku [JO JOCTHIKEHHS paspylIEHHs.
Belaepxka BO BpeMEHH Ha KaXKIOH CTYNEHH YCTaHABJIMBAeTCA MYTEM JENEHUS BPEMEHHM fygo
HA YMCJIO CTyNIEHEH.

B mpouecce ucnbITaHUS PErHCTPUPYIOTCS JaBlieHue B Kamepe npubopa, BepTHKaibHas
Harpyska Ha oOpasell IpyHTa, BEpTHKaIbHEIE TIEpEeMELeHHs1, TOPOBOE IaBJICHHE.

VcnelTaHus 3aKaHUUBAIOTCS IPH BHITONHEHUM OJHOTO U3 KpUTepHes, ykasannsix 8 [OCT
12248.

B.13 Tlo pe3ynrsTataM MCHBITaHWH ONPEAC/SIOT COOTBETCTBYIOIIUE  [IPEAEABHOMY
PaBHOBECHIO YaCTHBIE 3HAUEHUS S(PEKTUBHBIX HANIPSDKEHUH 6| |1 U 63 17 COBOKYITHOCTD ITHX
3HAYCHHH, [TOJIy4E€HHBIX B Pa3HbIX OINBITaX IS OJHOM Pa3HOBHIHOCTH IPYHTA, HCIIONB3YETCs VIS
OnpeleNeHUss HOPMATUBHEIX (tg'y, C'y) U pacdeTHBIX (tgQ'\y, C'1j) 3HAUCHHI XapaKTePUCTHK
[POYHOCTY CTATUCTUYECKIMHU MeTogaMu B cootBeTcTBHU ¢ 'OCT 20522.

OnpeneieHne 1aBIeHuS NPEXYNJIOTHEHHS p', METOAOM KOMIIPECCHOHHOTO
ckaTHs u Kodpduuuenra nepeynnorHenuss OCR

b.14 OmnpeneneHne BenWYUHBI p'. BBIUIOJIHAETCA B KOMIPECCHOHHBIX mpubopax,
obecmeunBalolMX Mepeayy Ha oOpasell BEpTHKAJIbHBIX HampsbkeHuid Jo 5-10 MIla c
pasMepoM koren anameTpoM SO u/unu 70 MM u BeicoTol 20 + 2 MM.

b.15 Harpyxxenue o6pa3loB IpOU3BOIUTCS CTYNEeHSIMH IO Hanpsokernuit B 5-10 MIla (B
3aBUCUMOCTH OT TiIyOMHB! 3ajieraHus obpa3na W OXHUIAaeMOil BENMYHHBI JIaBJICHHS
OpeAyn/IoTHeHus). Harpysky Ha kaxaol nocieyioulell CTyNeHM CleAyeT NpUHUMATh
paBHOM YIBOEHHOMY 3HA4YEHMIO HArpy3KM Ha mpeAblaymiei crynenu, Hanpumep: 0,012;
0,025; 0,05; 0,1; 0,2 u 1.1., MIla. PexoMeHyeTcs yCTaHABIUBATH AOMOMHUTEIIbHbIE CTYMEHH
HarpyxeHus B o0acTu npennosnaracMeix 3HadeHuit p'.. Heobxomayumoe Bpems BBLAEPKKH Ha
Ka)XJ0M CTYIEHN HAarPy3KH COCTABISIET He MeHee 24 .

b.16 [lns Bcex HCHOBITEIBAEMBIX TPYHTOB HEOOXOOMMO OINpedeNsaTh (PU3HUECKHe
XapaKTEePUCTUKK U IPaHyJIOMETPHUYECKUH COCTaB.

b.17 Onpenenerue 4YacTHBIX 3HAUYCHUH p'. BHIIOJHAETCS MO KOMITPECCUOHHBIM
KpuBEIM MeTonoM Kaszarpange, g uero HeOOXOAMMO BbLITMOJIHHUTL CIEXYIOILHUE
noctpoenus. [lo monyd4eHHBIM B KaxJIOM ONBITE  pe3ylbTaTaM  CTPOMTCH
KOMIpeccuoHHAs XpuBad B mnonyrorapudmudeckoM Macmrtabe (pucynok B.2). Ha
rpaduke onpenensercs TOYKa, COOTBETCTBYIomas HanbGoNblIeH KpUBU3HEe KPUBOit, uepes
3Ty TOYKY MpPOBOJSATCS TOpPU3OHTalbHas JIMHUS M KacaTelbHas K KpPHUBOH, 3aTem
TIPOBOIUTCH OHMCCEKTpHca yria o Mexay Humu. Ompegensercs Touka NepeceqeHus
OHCCeXTpPHUCH yTia 0 ¢ NPOJODKCHHEM IMPSIMOJIMHEHHOTO y4acTKa KOMIIPECCHOHHOM
KpUBO#, NpOEKIUs KOTOpPOH Ha OCh JAaBi€HHH p' H JaeT BEJUYMHY JaBlIeHHS
OpedyILIOTHEHHA p'c (pucyHOK B.2).

5.18 Onpenenenue ko3 GuuueHTa NEPEYIIIOTHEHUS TTPOU3BOAUTCA 1o GopMyre
7
ocr="Pc, (5.8)

Py
Tae p'c ¥ p'g — COOTBETCTBEHHO 3((PeKTHBHOE AaBICHUE NPEAYIUIOTHEHHS H 3G PEeKTHBHOE
6bITOBOE IaBJIeHHE Ha ITyOnHe 3ayreranus obpasua.
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b.19 PesynsTaThl HCHBITAHHH AN KaXAOr0 HHKEHEPHO-IE€ONOrMIECKOro 3j1eMEHTa
JOMXHBI OBITH MPEACTABICHBl MACIHOPTAMHE HCHBITAHUI ¢ TIpadMKamMd KOMIPECCHOHHBIX
KPHUBBIX H CBEJCHBI B TaO/IHLY ¢ NPUBA3KOH 1Mo ray6uHe. [To kaxaoMy u3 I3 10/KHEI ObITh
pacCUMTaHbl CpeJHHE 3HAa4€HHWs [aBICHHMS NpeAyIUIOTHeHMs p'. U KoddduuueHTa
nepeyrtoTHeHus1 OCR.

0,38
0.37
0.36 e
0,35 S
0.34
0,33 : : '
0,32
0,31
0.30 N
0.29 \
0,28
027
0,26
0,25
0,24

/40

Koadpduument nopucrocty e

10 100 P,xIla 1000 10000

Pucynox B.2 — Onpenenenue 1aBJieHHs NpeRynJioTHeHUs p'. no metoay Kazarpanae

Oco0eHHOCTH oNpeaeeHnsi NIapaMeTPOB MPOYHOCTH H 1e()OPMHPYEMOCTH
rPYHTOB NMpH AHHAMHYECKHMX BO3JeHCTBHAX

b.20 lunamuyecKas MPOYHOCTh IPYHTA Ha CABUT ONpEAEISeTcs KakK IIpeJe/IbHOe 3HaYCHHE
CYMMBl  CTaTHYeCKOH  KOMIIOHEHTBl CIABUIOBBIX HANPSHKEHMH 7,M  LHUKIMYECKOH

cocTaBnsIoOnieil Try Ha IOBEPXHOCTHU pa3pylICHUs
(Tf.c‘y )npe() = (Tﬂ + Tc'y )npua = f(N’dSO ’luo" a)l ey a)n )* (Bg)

rae N — 4YKCIIO LIUKJIOB HArpyXXeHHUs;
dsp — XapaKTepHCTHKa FPaHyJOMETPHIECKOrO COCTaBa IPYHTa;
Uo — mapamerp Jloje;
W1, W, — APYTHE ONIpeAeNsIOHIHe NapaMeTpPh;
T, — TAKOBHIC 3HAUCHNS AUHAMUYIECKUX CABUIAIOLIMX HAMPSDKEHUHA.

Jlaboparoproe MOAeNMpoOBaHKE HANPKEHHO-AePOPMUPOBAHHOTO COCTOSHHUS JJIEMEHTA
rpyaTa B ocHoBaHHH I'TC, Kak MpaBulO, OXBaThiBacT JIMIIb YCIOBHS TapMOHHUYECKHX
BHEHIHUX BO3AeACTBHI (prucyHOK B.3). ONBITE NMPOBOAATCA B YCHOBHAX TPEXOCHOTO CXKATHS
WK [POCTOTO CABHMIa NPY HANMYNH OO0 OTCYTCTBUM APCHUPOBAHHUS.
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;’ rl’z Tey
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Tt.cy= Ta+rTey

Pucynok 5.3 — Bo3MOKHbI€ COOTHOLIEHHSA UMKITHYECKOH U CTATHYECKOH
COCTABJISIIOLIMX KACATE/IbHBIX HANPsKEHUH

b.21 JluHaMuueckue TapaMeTpbl HPOYHOCTH TPYHTOB SBASIOTCA MHTErpajibHLIMH
XapaKTepUCTHKAMH M OJHOBPEMEHHO 3aBUCAT OT (PU3MUYECKUX CBOWCTB TIPYHTOB H
NapaMeTpoB BHEIIHUX BO3AeHcTBUMA. J/[MHaMUUeCKas IPOYHOCTh TPYHTOB OMpeENENseTcs B
JIONIAX  OT CTaTU4YECKOH MPOYHOCTH OTAENBHO IO KaXIOMY BUAY BO3JAEHCTBUSL.
JledopMallMOHHBIE XapaKTEpUCTHKUW — [IWHAMUYECKHH MOAYNb cABUra U KO3pHuUHUEHT
AeMnpUpOBAHUS — ONPENENAIOTCS HA OCHOBE aHAIM3a BHYTPH IMKJIOBBIX NPOLECCOB (TETEND
HArpyXXeHHUH).

b.22 [1po4HOCTh FPYHTOB IpH AMHAMHUYECKHUX BO3JACHCTBUAX PEKOMEHAYETCS Onpelesisith
Ha OCHOBE FMIIOTE3Bl O BO3MOXKHOCTH JUHEHHOr0 HE3aBUCHMOI'O CYMMMPOBAHHS PE3YJIbTATOB
BHEIIHUX BO3JcHCTBUN (HakoIUIeHMss noBpexzacHuit) I[lammrpena—Maitnepa. CornacHo
THIOTE3€¢ HAKOIUICHUS MOBPEXICHUH cyMMapHblil 3 (dexT HMKIOB HAarpyX eHHUs pa3NHyuHoi
WHTEHCUBHOCTH  ONpeAessieTcs  JUHEHHOW  Cymeprno3uuuedl UM He  3aBUCHT  OT
[0CJIE/IOBATEILHOCTH OTAENbHBIX LHUKIOB. [Io3TOMY BiiMsHUE AMHAMHYECKOTO BO3AEHCTBHA
MOXeT OBITh O0XapaKTepU30BaHO KaK OSKBHUBAJICHTHOE YHUCIO LHUKIOB HArpYyXEeHUS Ny,
KOTOpOe HO KyMYJATHBHOMY 3(QeKTy HaKOIUICHHdsS MOBPEX/JAEMOCTH COOTBETCTBYET
peaTbHOMY BHEHIHEMY BO3JEHCTBUIO. Takum 00pa3oMm, AMHaMHUUECKOE MOBPEXIAEHHUE MpH
HEKOTOPOM YPOBHE HAIPSKEHHI XapaKTepuU3yeT MMOBpEXAEHUE NpU JTIOOOM JpyroM YpPOBHE
HalpsHKEHNHA.

PeasnisHOE BO3AeiiCTBIE ABIISETCS HEPETYIAPHBIM M ISl OLEHKH [IOBPEXKAAEMOCTH I'PYHTOB
JOMKHO OBITh TPEACTaBICHO B BUAE IIOCIEJOBaTCIBHOCTH CHHYCOMJATBHBIX BOJIH (MIIH
I'PYIIN BOJIH) C YPOBHEM BO3JEHCTBUS B K&} I0M IpyIIe, TUIIMYHBIM JJIsl pacCCMaTPHUBAEMOro
3KCIUIyaTaliOHHOTO pexkuMa. Takoii ananu3 Oa3upyeTcsl Ha IKCIIEPUMEHTAJIbHBIX AAHHBIX,
ONKCBIBAIOUIUX I[POLECC HAKOIJIEHHS LMKJIHYECKOH M CTATHYECKOM COCTaBIISIOUIMX
c/IBUTOBOH e opMaLliyl, UK [IOPOBOTO AaBJICHUS IPH POCTE YKCiIa HHUKIIOB HarpyKeHu .

b.23 Merton omnpenenenns nmapameTpoB IPOYHOCTH NPH JUHAMHUYECKUX BO3JACHCTBHAX —
PacyYeTHO-IKCIIEPUMEHTAJIBHBIN, OCHOBAHHBIA Ha METO/IE IIOCIEN0BATENIbHbIX PUOINKEHUH.
IlporpamMma UCHBITaHHH JOJDKHA YYHTHIBATL DPa3iiMyHblE MOTEHLUATbHblE (OPMBI NOTEPH
YCTOHYMBOCTH CHCTEMBl «COOPYXKEHME—OCHOBAHUE», a TakKe MPOTHO3UPYEMbIE YPOBHH
CTaTUYECKMX M UMKIMYECKUX HampshkeHUR B ocHoBaHUW. [Ipu GoOpMUpOBaHUM MpOrpamMMsl
nabopaTOpHBIX HCIIBITaHMHE  [JOIIYCKAaeTcs paccMaTpuBaTh HE BCE BHUIBl  BHEIUIHUX
BO3ACHCTBUM, a JIMIIL HauXyAIHe C TOYKUA 3PEHHUsS BO3MOXKHOW IOTEPH COOPYKEHUEM
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ycToiiunBocTu. KoncepsaTH3M MojMyyaeMbIX OLEHOK JOMKEH ObiThb HOATBEPKACH
MMEIOUMIMMHUCH JIaHHBIMM HCCIEIOBAHUH NMHAMWYECKUX CBONCTB FPYHTOB B POCCHMHCKOH U
MHUPOBOM MPAKTUKE.

b.24 OcHoBHoO#i 3aauell SKCEPUMEHTATLHBIX JIAGOPATOPHBIX KCCIIENOBAHHIA ABISAETCS
OTNpe/iENCHUE KONMYECTBA LMKNOB HarpyxeHus N, HCOOXOAMMBIX AJIsl paspylUeHHUs! FpyHTa
ApU Pa3IMYHBIX COOTHOUICHUSX CTATHYECKON U IMHAMMYECKOM COCTABIIAIONINX LIMKIMYECKOH
Harpy3ki. BrINonHseMble ONBITHI ~ HEJPEHMPOBAHHBIC, C KOHTPOJSIEM HANpSIKEHMH Wiy
nedopmanuii. YpOBEHb CTATHYECKUX CABHTAIOMIMX HANPSDKEHMH 32J3€TCS B 3aBUCUMOCTH OT
ryOGUHBl paccMaTpUBAEMOrO CIOs, AOMONHUTENBLHON HPUIPY3KH OT COOPYMXEHHS, YPOBHA
BHEUIHNX JHHAMHYECKHX BO3ACHCTBUH.

[peapapuTtensHo onpeenseTcs CONPOTHRICHHE HEMPEHUPOBAHHOMY CABHMIY S, CBA3HBIX

FPYHTOB M NapaMETpbl TPEHHs [UIS HECBSI3HBIX TPYHTOB B YCJIIOBHSAX KBa3WCTATHYECKOIrO
Harpy>keHus. 3aTeM, MpPH pa3lUYHBIX KOMOWHAIMSX HOPMAaIW30BAHHON CTaTHYeCKOH
COCTABNSAOIIEH HanpskeHuit (T,/s, Ta/O, TS Teyl 0:(,) buKCcUpYeTCS KOJHYECTBO

vor?
UMK/IOB HArPY>KEHUsl, IPUBOJSILIEE K PAa3pyLICHUIO TPYHTA B YCIIOBUSX «3aKPBITOM» CUCTEMBI
NpPH INEPeKpuITOM JpEHaXke, YTO COOTBETCTBYET NOCTOAHCTBY 0OBEMa  TMOJHOCTHIO
BOJOHACHILIEHHOT0 06pa3ua npu cABwre.

OueHKa KUHAMIYECKOH NMPOYHOCTH GazupyeTcs Ha SMIOMPUYECKH MONYYEHHBIX KPHBBIX

T, T, T,
paspymenuss ——— f(N)unu —/,‘—"—- f(N)— 1ns HECBS3HBIX IPYHTOB U ——— f(N) uau
Gl’l) vo SH

To
—2% — f(N)— [as cBA3HBIX IPYHTOB. 31ech N — fpeaesibHOe YHC0 [UKIIOB [IpH pa3pyLieHHU

obpazua, o), - 30(QEKTHBHBIE HANPHKEHUS NPH KOHCONMIAUMM, T, — CTaTUYECKas

Vo

COCTaBSION[as CABHIAIOMUX HANPKEHUH, T — HUKIMYECKAs COCTABIAIOAs CABHMAIOIIHX
HanpsbKkeHuit, s, ~ CONPOTHBICHUE HEeNpeHuposaHHOMY casury. [lon paspyiuenueM obpaziia
TIOHMMAIOT JOCTWKEHHE 3aJ(@aHHOTO YPOBHS Iedopmauuy — cratudeckoil (Y, €,) wim
UHKITHIECKOH (Yo €cy), M3OBITOUHOrO NOPOBOrO AaBieHus. [Ipu MpoBeaeHHH KCIEPUMEHTOB
KPUTEPUAMU OCTAHOBKH OMBITA PEKOMEH/JYETCS CUHTATh JOCTHKEHHE MEPBBIM OJHOIO U3
CJIEYIOIUUX YCIOBUI:

CTaTU4ECKOil cocTaBmstoel cABUIOBOI nepopmanun 20 %:;

aMIJIUTYABl HUKAH4ecKoi nedopmauun 10 %;

JOCTMIXKEHWE TIOPOBBIM aBieHeM ypoBHs 95 % o,

Vo ;

noctixkenne N =1500 (ypoBeHb MOXKET MEHSTHCS B 3aBHCHMOCTH OT BHJAA MOJEIHPYEMOTo
BO3JENCTBHUS).

Jns HecA3HBIX 00pa3’unoB I'PYHTOB pe3yJIbTaThl MCTBITAHUH MOTYT OBITh MPEACTAaBIEHBI

Ty

. AU
TaKKe B BHIE 3aBHcHMOCTed ——= f| N,
Ve ve

HaKoIUIeHHe M30BITOYHOrO MOPOBOTO HABACHUA JKHIKOCTH B TPYHTE HpPH PaccMaTpUBAaEMOM
BO3JCHCTBUH.

B5.25 OueHka pAedopMAalMOHHEIX XapaKTEPUCTHK TIpYHTOB TIIPU  JWHAMUYECKHX
BO3JCHCTBUAX POU3BOAUTCS KAK HAa OCHOBE IOJIEBLIX, TaK M 1aOOPaTOPHBIX UCIBITAHUIA.

Moz aehOpMaMOHHBIMU XapaKTePUCTUKAMU Clie/fyeT TIOHUMATh JMHAMMYECKHH MOIY/b
casura GY u xosdduument nemnbuposarns DY, Ouenka MoayIs caBura npu aedopmauusx

, 110 KOTOPBIM ONPEACHACTCA CYMMAapHOC
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10°-10"° npoussoauTes N0 pe3yapTaTaM NPAMBIX H3MEPEHMH CKOPOCTH NOTIEPEYHBIX BOJH Uy
B MOJIEBBIX M JJaOOPATOPHBIX YCIOBHAX H IIEPECYETOM MO popMmyie

= pvf . (b.10)

B 1aGopaTopHBIX YCIOBHAX H3MEpPEHHS HOJKHBI IPOBOAMTCS Ha oOpastax IpYHTOB B
YCHOBUAX TPEXOCHOTO CXKATHA NPH HANPDKEHUAX, MAKCUMANBHO OMU3KUX K NPUPOJHBIM HA
3a/laHHOI TyOuHe gf’reM YJIBTPa3ByKOBOro 30HAMpoBaHus (bender element).

Hedopmanun 107 OXBaTBIBAIOTCA J1aOOPAaTOPHBIMA UCTIBITAHUAMM B PE30HAHCHOM
KonoHHe, cBbime 107 - B npu60pe TPEXOCHOTO CXKATHA (ONBITH ¢ KOHTPOJIeM AedopMariuit).

McXoaHBIME JaHHBIMU JUIsS OmpeeieHns kosdduuuenta nemnbuposanus D' sensiorcs
BHYTPHLIMKJIOBBIE 3aBUCHUMOCTH HanpsbkeHMH W nedopManmii (HIeTd  HarpyXeHus).
Pe3y/bTaToOM WCIIBITaHMI SBISIOTCH KpuBhe G! = e 0, f) 1 D'= Sy 0 f), TRE Yoy —
aMmIuTyaa Aedopmanuu casura, o' — cpenHue 5QQeKTHBHHIE HAMPSDKEHHS B IPYHTE, f —
4acTOTa Harpy>KeHHS.
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IIpunoxenue B
(o0n3aTebHOE)

Onpeaenenne MoayJeit nepopManuu 0CHOBAHMIA
A pacyeTa nepeMelenuii CoopyKenu

B.1 B 3aBHCHMOCTH OT BHJOB COOPY)KEHHH M CXEM pacyeTa nepeMenieH’i NpuHUMAIoTCs
pa3naugHble 3HaYeHUA MORyAeit Aedopmatuu E(E,;, Es;), En.

3a HcXoaHbie NPUHHUMAXOTCS 3HAYEHMS MOAYICH, OIpEJeNCHHBIC KOMIPECCHOHHBIMH
UCMBITAHWAMHY WIM TIOJIEBBIMH OMNBITAMU HA IITaMIIaX.

B.2 Mogynb nedopmauui i-ro cnos E; cnenyer onpenensts mo popMyiam:

Ellel,Blmlll 5 (Bl)
Ei'=32_—_°_l, (B.2)
€,-¢

rae E, —~ MOZYJIb Ae(OpMAaIMK NepBUYHON (E;J.) WA BTOPUYHOHR (E:J.) BETBHU
KOMITPECCUOHHOM KpUBOH (B COOTBETCTRYIOIIEM AHAIA30HE JABJICHUN OT
COOpPYXCHHA U BeCa FPYHTA);

2

2v,
1-v,

i

:Bi =1- N (B3)

m.=m.m (B.4)

of it pl

I

€ OTHOCHUTECJIBHOC CXKaTUEC I'PYHTA, COOTBETCTBYIONICC HAMMPIKEHUIO OT COOCTBEHHOTO
BE€Ca I'PYHTA B CEPECAUHE [-TO /IO OCHOBAaHUS o) = YIki sy
€2 — OTHOCHTEJIBHOE€ CXXaTHE I'pYHTa, COOTBETCTBYIOINEE CYMMAapHOMY HAaNPXKEHHIO;

0, =YyZ; + 0, ( 0. — HaNIPsDKEHHE OT BECA COOPY>KEHHS B CEPEAUHE i-IO CJ105 OCHOBAHUA);

V; ~ K03 (UIMEHT NONEPEYHOro PaCIIMpPeH s I'PYHTA i-I'0 CJIOS;

My~ K03 GULHEHT, IPUHMMAEMBIH JUIsl NBIIEBATO-TTTMHUCTHIX TPYHTOB PAaBHBIM OTHOLIEHHUIO
Moayns AehopManvy, MONYYEHHOTO NpPH HCHBITAHHHM T'PYHTOB INTAMIIAMH, K MOAYIIO
nedopmanuy, IOTY4EHHOMY @pH KOMIIPECCHOHHBIX MCHBITaHHAX. [Ipm oTcyTcTBHI
yKa3aHHBIX JaHHBIX KO3 QUINEHT My, AN NBUICRATO-IJIMHUCTRIX TPYHTOB TBEPAOH M
MOJYTBEPAOH KOHCUCTEHLUHE NONMYCKAaeTCS MPAHAMATE 10 pPACYHKY B.1 B 3aBHCHMOCTH
oT kod>pdunuenTa HNOPHCTOCTH € M MNoKa3arens Tekydectd [;. Jlns nbuieBaTto-
[JIMHUCTBIX TPYHTOR IUIACTHYHBIX KOHCUCTEHLUH M MECYAHBIX IPYHTOB KOYPPHUIMEHT
mp; MIPAHAMAETCS PaBHBIM 1;

m,; — xo3pPUIHEnT ycnoBrii paboTh, onpelenseMblii 1o Gopmyie

!,

a):
m, =2\ (B.5)
A

2
rae A - miomans GpyHaaMenTa, M-, onpeaensemMast st GyHIaMEHTOB ¢ COOTHOILEHUEM

cTopoH I/b <3 xak A = /b, a s QyHIAMEHTOB ¢ COOTHOLICHHEM /b <3 Kak A = 3v%
Ao — nowaab, paBHast 1 Mz;
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n;— apaMmeTp, onpefeaseMEId MO pe3yNbTaraM WCNBITAHHWIA [-TO CJIOS TPyHTa IOBYMs
HITaMIIaMH pa3fiuuibX Iomaneh A u A, ol 01O ¥ ToM e Harpy3ko# no popmyne

21g A

As,,;

(B.6)
lg —Al
A

mp;

4 j¢,= 06
3516 = 0,8

3481 = 1,0

e = 1,2 \

BTN

248 =1L \\
1.51 N

1

0 L

0,25 0.5 0,75 1

Pucynok B.1 - I'paduk ansa onpeejeHns KodpuuneHTa m,

B dhopmye (B.6):

Asy i, Asy; — IpupaiieHust 0cafoK WITAaMIOB C IUIOWAsSMI A] U Ay OT JAOIOMHUTEIBHOTO
JlaBJIEHUs I10 pe3yabTaTaM UCILITAaHUM I-TO CJI0s.

ITpu oTcyTCTBMM NaHHBIX LWITAMIOBLIX UCIBITAHUH JOMycKaeTcss NIPHHUMATh Cledyrouue
3HAauYeHHMs NapaMeTpa n; 11 TPYHTOB:

MbLIEBATO- ITHHHCTDBIX JIEAHUKOBBIX +.vvvsvvreeinrannnss.. .0,1-0,2;
OCTaJIbHBIX MbUTEBATO-TITHHUCTBIX .vvvvieneeeennnnannnnnnn. 0,15-0,3:
TIECHAHBIX «vetnvtitereeiutanseennennerreaetarneerneereaaneanns 0,25-0,5.

MuHHManbHble WM MaKCUMAaJibHBIE U3 YKa3aHHBIX 3HAUEHHH n; CleyeT NPUHUMATh, ecnu
CKMMaeMBIil CJI0#l OCHOBaHMs oOImpedesseTcss HUCXoas M3 ycuoBud o, = 0,56., uau
o.p = 0,20, coorBeTcTBeHHO (cM. 11.6.2). IIpU NpOMEXYTOYHBIX 3HAYCHUAX TITYOMHBI
C)KUMAEMOTO CJI0si 3HAUCHU 1; IPHHUMAIOT [0 MHTEPIIONALUY.

B.3 Cpenuuii monyns anedopmamuu Bcero cxumaemoro cios Ep,, a Takxke cpeaHee
3HAYEHHE V,, CIEAYET ONPEAEHATh N0 hopMyJiaM:
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A
E =L _ B.7
m i i ( )

1=1 E,'

n h
v, =) Vv.—+, B.8
" Z 1 H ( )

rae E; — 1o xe, uto u B Gopmysne (B.1);
V, —T0 Xe, 4To 1 B popmyne (B.3);
h; — ToNIMHA i-TO CIOS TPYHTA;
Aj— nnowanb 3MOphl BEPTHKANbHbIX HAMPHKEHHH OT JABNEHHUA p MOA MOAOLIBOI

COOPYIKEHHs B Mpejieiax i-ro cjlos rpyHTa, onpeleisemas no npwiokenunio K aas
ryOUHbI Z;, COOTBETCTBYIONIEH CEpEeaNHE i-TO CIIO.
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Ipunoxenne I’
(o6s3aTenbHOE)

Pacuer ycToiiYHBOCTH COOpYIKeHHil HA CABHT
10 HOBEPXHOCTH HEOJHOPOAHOI0 OCHOBAHHSA

B ciyyae HeoJHOPOAHOro (C/NIOMCTOr0) OCHOBAHMS DacUCTHHIE XapaKTEPUCTHKH
NpOYHOCTH TPYHTOB tg(Q), ¢| JOJDKHB OBITH 3aMEHEHBI CPEIHEB3BEIICHHBIMH 3HAYECHUSAMH
ITHX XaPAKTEPUCTUK tEP| m, Clm.

ITpH 3TOM UMEIOT MECTO CIIEAYIOLIME CIIyqan:

a) €CJIH CJIOM I'DYHTOB OCHOBAaHHS BEpPTHUKaJbHBl MM YroJ majeHus ux Gonee 60°, a
[IPOCTHPAHUE CIIOEB OPUEHTHPOBAHO NONEPEK HAllPaBJICHUA CABHTa MIH Yrojl MEXAY HUMH
6m3ok k 90° (pucynok I'.1), 3HaueHHE OCPEIHEHHON XapaKTEPHCTHKHU Q| ONpeaensercs
U3 ypaBHEHUS

Pigp,, = [otgpaa, .1
A

rae P — paBHOZEeHCTBYIONIAs HOPMAIBHbBIX CILT;
A - nomank NOZOMIBEI COOPYKEHHUS.

.
e
..._.—‘::_..."'I::.__
e
Tkw’ Tn" ~zZ
L] =

\\ x

w

"’;Ep tw

9 €
Ea,hw ...oé‘ =—To x
ﬁim{ Tlim
A T

Pucynox I'1 — Cxema K pacueTy yCTOHYMBOCTH COOPYXKEHHH HA CABHI
N0 N0CKO#H NOBEPXHOCTH OCHOBAHHI C HEOTHOPOAHOH NONEpPeYHOH
C/IOHCTOCTLIO FPYHTOB NpH 60/ILIIOM yrie MadeHus! CI0eB

HopmanbHble KOHTaKTHblE HANPSHKEHUS G OMPEAENIIOTCS B 9TOM cllydae no Gpopmyiie

1 ex

7= Toan " Jevaa |
A A

Ir.2)

T/ie IKCHSHTPUCUTET ¢ 1 abcuucca X OTCYMTEIBAIOTCA OT OCH, TIpoxosieil yepes Touky O,
N0710)KEHHNE KOTOpO# onpenenseTcs GopMmynoi
[Ex,da

X, (Ir.3)

—A
jEdA '
A
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3HaueHus tgQ, ,, M Cyy, ONPEAENsoTCs M0 GopMyam:

[Eigoda  [Ergoxda
A .

] J'EdA ¥ jExsz T4
A A

tg(‘pl‘m =

Cin = % [eiaa; (T.5)
A

0) Mpy OIHOPOJHOM CIOUCTOCTU IPYHTOB Ha IIPOTSPKEHUU IIOJOLIBEI COOPYXEHUS, T.€. NPH
OAMHAKOBOM [0€ Ka)XIOTO CNOsi HAa Pa3HBIX yYacTKaX LIMPUHBI MOAOIIBBI, 3HAYEHHE tZQim
omnpezessiercs no Gopmyne

IEtgwldA

- A
tg (Dl_m -

’

TIpH ITOM 3HAYEHHUE C}n, Onpeaensercs no popmyne (I'.5);

B) €CJIM MPOCTUPAHME BEPTHKAIBHBIX CJIOEB I'PYHTOB OCHOBAaHHS OPUEHTHPOBAHO BAOJb
HampaBle€HUs CABUra WJId yroa mexay HuMu menee 10°, 3Ha4eHUA 18Qm H Cipm TAKKE
ompeaessorest o Gopmyaam (I.5) u (I.6);

I) €CJIK CJIOW IPYHTOB OCHOBaHMSA IOJIOTHE C YITIOM MasfeHuss menee 10° (pucyHok I'.2),
TO ¢ monpenensercs no gopmyne (I'.5), tge;,, onpenensercs no popmyiie

I e
tg(-P| m = J. tg(pldA +— "‘tg(PIXdA ’ (r'7)
' A A [ A
rue I — MOMEHT WHEPLUH TUTOLIAAN ITOJOIIBLI.
b, w 4
c— o Ja—
| T
Thw l i - V
e § e
7 o o s s o & i N
\
- = 2 ET —
:___ a,hw ‘ O — xl’, _——.—.
(o) B e
2 Jim : Tlim to-
A P
T o I S e o ——

Pucynok I.2 — Cxema K pacueTy yCTOHUHBOCTH COOPY’KEHHS HA CABHI
10 NJ1I0CKO# OBEPXHOCTH OCHOBAHHUS ¢ HEONHOPOAHO# NoNepeyHoii
C/IOUCTOCTLIO FPYHTOB MIPH MAJIOM YTJie NaJieHHs C/10eB
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Mpunoxenne [
(pexomeHayemoe)

Pacyer ycTofiunBocTH COOpYKeHHIH
Np¥ CABHIe ¢ NOBOPOTOM B MJlaHE

.1 Pacuer ycTOHYMBOCTH COOPYXEHHS PEKOMEHIYETCS INPOM3BOAMTB C YUYETOM €ro
NOBOPOTa B IJlaHe (B IJIOCKOCTH IIOACILBBI) B CITy4ae, €C/IM pacyeTHas CABMrarowas cuna F
OpUIoXkKEeHa ¢ JKCUeHTpucuteToM ep = 0,05+/0b. Tlpu 3TOM nOBOPOT COOpYXeHHUs
paccMaTpUBaeTCss OTHOCHTENBHO Touky O — LeHTpa noeopota (pucyHok J1.1) .

) § ﬁpf‘z
T2 i i i { { 7
=, g =
Tlim C %
<9 8y & —
EE::A ng EF X
 — n, <
=
=
U e
£

Pucynok J1.1 - Cxema K pacueTy YCTOHYHBOCTH COOPYXKEHHR NPH MJIOCKOM CABHIe
¢ 1I0BOPOTOM B flane 6e3 y4eTa 0TNOpa rpyHTa

Ha pucynke 1.1 o6o3naueno: — C, LUEHTp TAXECTH NMOAOWIBH COOpYyx)eHHS; C — HEHTP
TSOKECTH BIIIOPbI pacipe/ie/IeHHbIX 110 NOZOLIBE NMPEASHbHBIX KacaTelbHbIX HANPSUKEHUH; 7, ,

T,, Ty, T, — IpejeNbHEle KacaTelbHbIE HANpPAKEHUA; X, — PaccTosHme, ompenelseMoe no
bopmyne

n
Z Tlim xAA
— =l

~ a N
Z TlimAA
i=1

B cayuae nMHeiHOM 3aBMCHMOCTH KacaTeNIbHBIX HaNpsXKEeHHH OT KOOPAWHAT H MOpH
IPSIMOYTOJILHOM (POPMeE TIO/I0IIBLI COOPYKEHHA X, OnpenenseTcs no Gopmysne

X

(.

-1, I 1,-1,
T,+T, 6 T, 4T,

l
X, ==
6
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J1.2 Tlpm OZHOPOIHOM OCHOBaHHMM W PABHOMEPHOM paclpeAeieHUH HOPMajbHbIX
HaNpsOHKEHUWH DKCLEHTPUCUTET €f PACYETHOW caBuramomeil cwibl F  pekoMeHayeTcs
OMPENENATh OTHOCHTENBHO LEHTPA THKECTH NojomBLl coopyxenus C,. Ilpy HeoaHOpOIHOM
OCHOBAaHMM WIIM HEPABHOMEPHOM paclpeleICHUH HaNpHXKeHUH OKCIEHTPUCHUTET e
HEOOXOAMMO OIPEAENATh OTHOCHTENBHO LEHTPa THKECTH SIIOPH PACIpEIeSICHHBIX [0
TI0/IOLIBE COOPYXKEHH NPEJIENbHbIX KACaTENbHBIX HAIPSDKSHUH Ty = G5 + C).

Cxema K pacyeTy yCTOHYMBOCTH COOPYXKEHMIl NPU ILUIOCKOM CIBHUTE C IOBOPOTOM B ILIAHE
0e3 ydeTa OTIOpa TPyHTa C HU30BOW CTOPOHBI IpuBeieHa Ha pucyHke JI.1.

A.3 Tlpu pacveTe YCTOMYMBOCTU COOPYKCHHH C MPSAMOYIOJNBHBIM WM OJIM3KUM K
NpAMOYTOJIbHOMY OYEPTaHHMEM MOAOLIBE U PABHOMEPHBIM PACHpPE/ICIICHAEM Ty, TIPEACIIBHYIO
CUIly COTIPOTUBJICHUS CABHTY Ry, 6€3 ydeTa oTnopa rpyHTa peKOMEHAYETCS ONpeaessTh o
¢bopmyne

Rpl.l =alRpl’ (Lll)

rae o, — 6e3pa3MepHbIi koadduiueHT, onpeaensemplii mo pucyuky J1.2a;
R, — npenenbHas Cuiia CONPOTHBIEHHS ITPU MIOCKOM cABUre 6Ge3 IOBOpOTa, ONpeaesns-
eMasi B COOTBETCTBMH ¢ 7.9.

[penenpHyto cHily CONPOTHBIIEHHS IPH CMELIAHHOM C/IBUTE C IOBOPOTOM COOPYXKEHHI Ha
HECKaJIbHBIX OCHOBaHMAX PEKOMEHAYETCS TaKXKe ONpPEAENSTh, HCMOb3ys KOdpGuIHEHT a,
MIOJTYYEHHBIH 110 pUCYHKY [1.2a.

.4 Tlpy HenpsAMOYroaipHOM OYEPTAHMH MOJOIIBBI COOPYXEHHsS, HEPaBHOMEPHOM
pacnpeleNneHun Tiim WIH NPH HeoOXOAMMOCTH ydyeTa OTIIOpAa IPYHTa € HHU30BOH CTOPOHBI
(pucynok [1.3) mpeienbHas cuua COIpPOTHBICHMA R,; M KOODAMHATHL LEHTPa HOBOPOTa
ONPENENSIOTCS CIEAYIOUMMH TPEMs YPaBHEHUSIMU PABHOBECHS:

D 1, SInOAA =0; 1.2)
Zrlilil COSOAA+,Yz‘Ep,[»-v = Rp/.l; (213)
z T/imrAA + ’{( Epmw’;w = Rp[.l (nl + eF )’ (21‘4)

rae  Tjim — OPEdeIbHOE KacaTe/IbHOE HAIIPSDKCHHE Ha 3JIeMEHTapHO# miomanke AA;

0 — yroa Mexay paauycoM r, IPOBEAEHHBIM U3 LIEHTpa MOBOPOTA (C KOTOPBIM

COBMEILEHO Hayano KOOpJMHAT) N0 HEHTpa miomaiku A4, H OChiO,
NEPNEHANKYISPHOM HallpaB/IeHHIO JieiicTBYIOMEH cuiibl F;

Y., E,,—Toxe, uto u B 7.9;

rw — PacCTOsIHUE, onpeaensiemMoe 1o pucynky J1.3a;
€F— YKCLECHTPHUCHUTET CABUIAIOLIEH CHUIIBI;
1|, Ny — KOOPIMHATEI LEHTPa IIOBOPOTA, ONpeaessieMble o pucyHKy /1.26.
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Pucynox /1.2 — Tpadmku ans onpeaenenus kodpduunenta o (@)

1 KOOPAKHATLI UEHTPa NOBOPOTA 1y (0)
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Fhne

a — NpY PacNONOKEHMH UEHTPA NOBOPOTA BHE NOAOWIBLI COOPYXKEHNA,
6 — TO Xe, B Npefesiax NOAOWBLI COOPYKEHHUS

Pucynox J.3 - CxeMbl K pacuery yCTOHUYHBOCTH COOpYXKeHuii ry6oKoro 3an0xeHus
NpH NJOCKOM CABUTE C NOBOPOTOM B NNIAHE C YUETOM OTNOPA MPYHTA

Onpenenenne npenenbHOH CHMIIBI CONMPOTUBIEHHS CABUIY Ry, M KOOpAMHAT mooca
NMOBOPOTA NPOU3BOJAUTCS B CIEAYIOLIEH MOCIEA0BATENLHOCTH.

1. U3 ypapuenmit (1.3) n (J1.4) uckmouaercs R, ¥ U3 MOIYy4EHHOH CHCTEMBI JBYX
ypaBHEHHIi 10A60POM ONpelessitoTCs KOOPAMHATHI 1| U Ny, TTOCHE YETO HAXOAUTCH Ry
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2. B cinyvae xoraa ueHTp mosopora O OKa3blBaeTCs BHYTPH IUIONIAJHM MOAOLIBbI (MpH
3HAYMTENBHOM JKCIIEHTPHUCHTETE €r) U OTHOP FPYHTa BO3HUKAET C 0OEHX CTOPOH COOpPYXKEHHS
(cm. pucynok J1.36), Heo6xoanMoO Kconb3oBath ypasHeHHUe (J1.2) 1 cneayrouye ypaBHeHUs:

D T, C0sOAA+Y(E,,, —E,, )=R (11.5)

paw

Z T!imrAA + ’%'(Ep‘nvr;w + Ep.hwrhw) = Rpl.r (nl + eF )’ (I[6)

r1€ Tiim» DA, ¥,y Ep.tws T'nws T 11, €5 — TO XK€, uT0 U B Gopmynax (11.3) u (J1.4);

Ep pny — PACUETHOE 3HAYEHUE TOPU3OHTANBHOM COCTABIAIONIEH OTIIOPA TPYHTA C BEPXOBOI
CTOPOHBI COOPY)KEHUS,;
Fpye — DPACCTOSIHUE, onpejiensemoe mo pucynky J1.36.
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IIpunoxenne E
(pexomeHayemoe)

Pacuer ycToiiYMBOCTH COOPYKEHHIH HA HECKAJIbHBIX OCHOBAHHAX
mo cxemaM rjyyOHHHOI0 M CMEMIAHHOIO CAABHIOB

E.1 Jlns onpenenenns CUIBI Mpeie/IbHOrO CONPOTUBIIEHUS HA y4acTKe CBHUIra ¢ BHIIIOPOM
R, cnemyeT NpHMEHATh METOA TEOPHHM INpeAcsbHOro paBHOBecus. llpu 3TOM B ciydae
ryOMHHOrO CABMra OT HAKJIOHHOM Harpy3ku (pucyHok E.1) onpenensercsa monHas cuia
TIPEAEJIBHOTO CONPOTHUBJICHHA R,

a) z'li'm

0)

Tlim

t T

e ——

a - pacuernas cxema; 6 — rpaduk Hecyuieil crnocoGHOCTH OCHOBAHKA!
I, I, 1] — 30HbI IPH3MBI OGPy ILIEH HS!

Pucynok E.1 - K pacdeTy Hecylueii cnocOOHOCTH OCHOBAHHUS H YCTOHYHBOCTH
COOpYHKEeHUs! TIPH TTYGHHHOM CABHTE

E.2 Mo stomy mMeToRy mpodunb MOBEPXHOCTH CKOMBKEHUA, OrpaHUYHBaIolield 061acTh
npesieIbHOTO COCTOSIHMS FPYHTA OCHOBAHMsl, NPUHUMAETCS B BHAE JBYX OTPE3KOB MPAMBIX
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AB w DC, coenuHeHHBIX Mexay coboi KPMBOJIMHEWHOM BCTaBKO#M, OMHCHIBaEMOi
ypaBHeHHEM JsorapudMuyeckoit criupanu (pucyHok E.la). CBssp Mexay yrjiom HakioHa K
BEPTHKANM PAaBHOACUCTBYIOWIEH BHEIIHMX CHMJI, PAaBHON MO 3HAYEHUIO CUJIE MpeAeNbHOro
CONPOTUBJICHUS CHABUTY R,, H OPHEHTHPOBKOH TpPEYrojbHHMKA IPEAEIbHOr0 PaBHOBECHS
onpesessieTcs yIIIOM v, KOTOPBIH HaxoauTcd o gopMmyne

1 &

v =—|arccos ——+@, -8 |. (E.1)
2 Sin @,

Ilpu ompemencumu R, CclemieHHe TIpyHTa IO CBOEMY JIGHCTBHIO OpPUHHMaETCs

TOMXIECTBEHHBIM INPWIOKEHHIO BHEIIHEW paBHOMEPHO DACIpeeNeHHOW HArpy3Ku B BUIE

c
HOPMAJBHOTO HANPSKEHUS 71 = —— (371€Ch tg| U €] — TO XKe, YTO U B 5.39).
t 1

3HaueHne Ty A 3a0aHHBIX 3HaueHuil b, (b)), Om, Q1 C1, Y1 OUpeAenseTcs CleayroLUIUM

obpasom.

Crpourcst rpaduk Hecyluei cnocobHOCTH OCHOBAHUA Tjiy = f(G) Ul BCEH IMUPUHBL b v
pacueTHoil wupuHel b’ mojouwsbl QyHuameHnta (cM. pucyHok E.16). IToctpoenue »toro
rpaduKa NpOU3BOAATCA 10 pAay 3Hadennii & (o1 &' =0 10 8 = @,) U COOTBETCTBYIOLIMM UM
3HAYEHUSIM V.

INo HaiiieHHOMY 3HA4EHWIO V HAXOATCA BCE NAHHBIE, HEOOXOAWUMBIE U1 OMpeAc/IeHHUS
pa3mepoB npusMsl Beiiopa ABCDA. Jluaust AB npoBoauTcd 1o yriy v, duaus EB — no yriy
a=90"+ @ —v.

Juuns EC crpoutes mo yry 45° — %‘— MEXIy Hell U FOPU3OHTAIBHOH MOBEPXHOCTHIO

ocHoBaHus. IIpodunp orpaHUYIUBAIONEH MOBEPXHOCTH CKONBXKEHHA [UIA MPOMEXYTOUHOH
30HbI I cTpouTCs o ypaBHEHHIO Jorapudmudeckoit cnupany. Paauyc r = EC Haxoautcs 1o
dbopmyne
0 1o ~
r=rpe ¥, (E.2)

rae rozﬁ;9=45°—

Ay
2

K TOpH30HTalbHON

Jlunuss CD uposoautcs uepe3 Touky C mox yriom 45° — —q—;l

noepxHocTH ED.

IMocue onpeaesneHus ouepTaHus Ipu3Mbl 00pyLIEHUI Haxoadrcs Beca Py, P, P3 (¢ yueToM
B3BEIIMBAOIIEr0 AeHcTBUA BoAbl) oTienbHbIX ee 30H I, II, III (npu Hanuuuu cuennenus K

cune P; noGasisiercs Harpy3ka nED, cOOTBETCTBYMOLIAs NPUJIOKEHHOMY K ITOBEPXHOCTH
HOPMAJIbHOMY HANPSDKEHHIO, a MPU HAJMYUM NPUIPY3KM MHTEHCUBHOCTBIO ¢ — Harpyska
gED ) v cuna R, onpezaensieMas 1o ¢popmyne

P cosv sin(p+@, —V)
“7 cos(p-v) sin(v+& -0,

(E.3)

rae
Q+P,+P,
-BtgB-(Q+P+P+P)igv

p = arctg (E4)
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0= —%{1 + thlg(45° +%’—)] ;

B = arctg

r—r cos®
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(E.5)

(E.6)

Hecywei cnocobuocty Ny, Nc, Ng, a Takxe 3HaueHUs Korpduuuenta K, mo3Bonaromero

ONnpeJeNiuTh JUIMHY y4actka EyD

Ha pucynke E.la (EyD = Kb), R, onpenenserca no

¢dopmyne
R, =Yb*N,+bc,N, +bgN (E.7)
rae vy, ¢1, b — 1o ke, yTo U B 7.7 pazaena 7 cBoda Npasii;
(¢ — UHTEHCUBHOCTL PABHOMEPHON HArpy3KH Ha yuacTke ED mpHu3Mbl BBIIOpA.
Ta6aunua E.l -3navenns kooddpuunenTos necymeii cnocobHocT# u kodpPpuunenta K
) [Tpu 8’ (B nonsx @)
@ Kooddunmentsl 0 01 o, 03 ¢, 05 o) 07 o 090
0° N, 0,000
N, 5,142
N, 1,000
K 1,000
20 N, 0,066 0,071 0,073 0,067 0.055 0.037
N. 5.632 5,502 5,202 4,833 4,357 3.639
N, 1.197 1.192 1,182 1,169 1.152 1.127
K 1.094 1,036 0.910 0,765 0.588 0.336
4° N, 0.152 0,154 0,148 0,131 0,106 0,071
N, 6.185 6.025 5,659 5,216 4,655 3.830
N, 1433 1,421 1,396 1,365 1.325 1,268
K 1,197 1.131 0.989 0,826 0,631 0,356
6° N, 0,264 0.261 0.242 0,209 0,165 0,108
N, 6.813 6,615 6.169 5.638 4977 4,030
N, 1,716 1.695 1,648 1.593 1,523 1,424
K 1,310 1,235 1,075 0,893 0.677 0,378
8° N, 0.409 0,398 0,360 0,304 0.234 0.149
N. 7,528 7,284 6,740 6,103 5,325 4,24}
N, 2,058 2.024 1.947 1,858 1,748 1,596
K 1.435 1,350 1,169 0,965 0,725 0.400
10° N, 0.597 0,574 0,507 0418 0315 0.193
N, 8.345 8.044 7.381 6.617 5,703 4,461
N, 2471 2,418 2,301 2,167 2,006 1,787
K 1572 1476 1.271 1,043 0,778 0424
12° N, 0,841 0.800 0,691 0,558 0,408 0,242
N, 9,285 8913 8,103 7.187 6,114 4.694
N, 2,974 2,895 2,722 2,528 2,300 1,998
K 1,724 1,615 1.383 1,127 0,833 0,449
14° N, 1.158 1,090 0,923 0.727 0,518 0,295
N, 10,371 9910 8,920 7,821 6,560 4.940
N, 3,586 3471 3,224 2.950 2,636 2,232
K 1.894 1,769 1.506 1.219 0,893 0.475
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Oxonuanue mabauyvt E.1

[pu 8’ (B rossix @)
1 Ko>(duumnentsi o 0o 030 050, 7o ve
16° N, 1,573 1,466 1,214 0,934 0,647 0.354
N. 11,631 11,060 9,847 8.530 7,048 5.198
N, 4,335 4,171 3,824 3,446 3.021 2,491
K 2.082 1,940 1,642 1,319 0,958 0,502
18° N, 2,118 1,953 1,581 1,187 0,797 0,418
N, 13,104 12,394 10,907 9,321 7.582 5,472
N, 5,258 5.027 4,544 4.029 3.464 2,778
K 2,293 2,130 1,791 1,428 1,027 0,531
20° N, 2,837 2,587 2,047 1,497 0,974 0,489
N, 17,583 16,697 14,870 12,959 10,915 8,508
N, 6,400 6.077 5412 4,717 3,973 3,097
K 2,530 2,343 1,957 1.548 1.102 0,562
22° N, 3.792 3,419 2.640 1,878 1,183 0,567
N, 16,883 15,774 13,522 11,218 8.812 6,067
N, 7.821 7,373 6,463 5,532 4,560 3,451
K 2,797 2,582 2,141 1,679 1,183 0.595
24° N, 5.070 4517 3,400 2,350 1,429 0,653
N. 21,570 20,178 17,392 14,605 11,769 8,638
N, 9.604 8.984 7,744 6,503 5,240 3.846
K 3,099 2,851 2,346 1,823 1,271 0,629
26° N, 6,796 5,980 4,381 2,937 1,722 0,748
N, 22.256 20,499 17,039 13,659 10312 6.738
N, 11.855 10,998 9,311 7,662 6,030 4.286
K 3,443 3.156 2,576 1,983 1,366 0,666
28° N, 9,149 7,943 5,655 3,671 2,072 0,854
N, 25,804 23,575 19,261 15,148 11,188 7,106
N, 14,720 13,535 11,241 9,055 6.949 4,779
K 3,837 3.504 2,834 2,160 1,471 0,705
30° N, 12,394 10,608 7,326 4.596 2,491 0,972
N. 30,141 27,295 21.888 16.867 12,168 7,500
N, 18,402 16,759 13,637 10,738 3,025 5,330
K 4,290 3,901 3,126 2,358 1,585 0.747
320 N, 16,922 14,264 9,536 5770 2.997 1,103
N. 35,492 31.835 25016 18,854 13,268 7.922
N, 23,178 20,893 16,632 12,781 9,291 5,950
K 4,814 4,358 3,458 2,578 1,710 0.792
36° N, 32,530 26.507 16,492 9,212 4,359 1,417
N, 50,588 44,399 33,329 23,904 15914 8,864
N, 37,754 33,258 25.215 18,367 12.562 7.440
K 6,144 5.506 4,274 3,107 2,001 0,892
40° N, 66014 | 51,714 | 29.605 15,093 6.427 1.819
N, 75.314 64,419 45816 31,008 19,360 9.967
N, 64,196 55,054 39,444 27,019 ) 17,245 9.363
K 8,012 7,095 5.367 3,792 2.362 1,008
45° N, 177,620 131,120 66,272 29516 10,783 2,503
N, 133,880 110,080 72,119 44,729 25,385 11,652
N, 134,880 111,080 73,119 45,729 26,385 12,652
K 11,614 10,101 7,350 4,975 2,951 1,185

Ilo HaliIeHHBIM 3HAYEHHSIM R, ONPENENAIOTCS G U Tjiy, UCIONB3YEMBIE IS TOCTPOEHUS
rpaguka (cM. pucyHok E.10), no popmynam:
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0'-—&‘—-(:058'—;1' (E.8)
b)) ’ ’
rz.-m=m;—,)sin 5. (E.9)

E.4 Ilpu nedcTBUM Ha COOPYKEHHE TOJIBKO BEPTHKANBHBIX CHJI OIpEAC/ICHUE pe/ebHOM
(paspymiarolie#i) BepTHKaAbHOM Harpy3kM Ha OCHOBaHHE MOXET OBITh IPOU3BEIECHO
YKa3aHHbIM Bbllue MeronoM. IIpH 3ToM INOCTpOeHHE NPU3MBI OOpYIICHHS IMPOU3BOAUTCS
Tonbko st &'=0 u v=45"+ %—

E.5 Tlpy Hanuuun B OCHOBaHHHM (MIBTPALIMOHHOTO MOTOKA M HEOOXOAMMOCTH y4YeTa
(UIBTPALHOHHBIX CHJI OIpeAeNeHHe R, CleoyeT MNpOU3BOANUTL AHAIUTHYECKH WM
rpagoaHaIUTUYECKUM METOJAOM IIyTeM MOCTPOGHUS MHOTOYrOJNBHHKA CHJI Ha Oase
PaBHOJECHCTBYIOLIMX BECOB KaXAOH U3 TPEX 30H IPU3Mb] OOPYIIEHHS ¢ YYETOM CYMMAapHBIX
(HUIBTPALMOHHBIX CHJI, JEHCTBYIOMINX B K&)XKI0H U3 HUX.

Hanpapienus 1 3Ha4€HHs CyMMapPHbIX (QHISTPALMOHHBIX CUJI ONPe/Ie/ISIFOTCS MO 3aJaHHOM
FPHAPOIMHAMHUYECKOH CeTKe IBIKCHUS (PUIBTPAIIMOHHOrO MOTOKA I10]] COOPYKEHUEM.

Jna 3Toro mnocje NOCTPOEHHA OOBEMIIOIIEH IIOBEPXHOCTH CKOJBXKEHUS MO METONY,
u3noxkeHHoMy B E.2, M mocTpoeHus ruApoAMHaMuuccKon cerku (Meromom OIJIA wim
pacueTHbIM cniocoboMm) kaxaas u3 3oH L, II, III (em. pucynok E.la) oka3biBaeTes pa3buToit Ha
P Yy4acTKOB, JUISl K&XJIOT0 M3 KOTOPBIX HAXOMHTCA JIMHUS TOKA, NPOXOISLIAs Yyepe3 LEeHTp
TSOKECTH y4yacTka. HampasieHue (uIbTpaUMOHHOH CHIIBI TIPHHHUMAETCs IO KacaTenbHOH K
3TOH JIMHUM TOXE B LIEHTPE TXAKECTH YYacTKa, a 3HaYeHHe ee — 1o gopmye

D, =v,1,A, (E.10)
Toe Y, - yJAedbHbIH BeC BOJDI;
I,n.i — CpeAHUH TPaMEHT HANopa AJIs JaHHOTO y49acTKa;
A, —miowaab yyacrka.

3HaueHUd CyMMapHbIX ¢HIBTpaUMOHHBIX cul Dy, Dy, D3 onpelensroTcs Kak
reoMeTpHYECKHE CyMMBbI (RIIBTPALIHOHHBIX CHII B TTpeiesiax paccMaTpuBaemoi 30861 1, 1T wn 111

E.6 Ilpu onpeznenenyy cuibl MpelenbHOrO CONPOTHUBIEHHS B ClIydYae CIABHIa C BLHIOPOM
NpH CeHCMHYECKUX BO3ACHCTBHAX R, ¢, CIIEAYET YUMTHIBATE CHJIBI HHEPLMH, JefCTBYIOIUHE Ha
TPYHT B mpefenax MPHU3MBI BBHIIOPA H Ha MPUTPY3KY, ONpPEAEIIEMbIe IO YCKOPEHHIO 3eMHOIH
MOBEPXHOCTH, COOTBETCTBYIOIIEMY NPHUHATBIM PAcUETHOH CEHCMHYHOCTH WM HAIPaBJIEHHIO
celicMuueckux koneOaHuid.

Ecny ocHOBaHHe U MPHUrpy3Ka PacrofiokKEHbI HIDKE ypoBHs Bojibl, To o CIT 14.13330 Bec
rPYHTa OCHOBAHHS H MPUTPY3KH MPUHHUMAETCS C Y4CTOM B3BEIIMBAOLIEro JeHCTBUS BOAbI, a
CHJIbI HHEPLIUH ONIPENETSIOTCS 110 IUVIOTHOCTH TPYHTOB B BOJOHACHIIIICHHOM COCTOSIHUH.

E.7 TIlpu pacuete ycCTOWYMBOCTH COODYXEHHH IO CXE€Me€ CMEMIAaHHOro CIBHTa
CONPOTHBJICHHE OCHOBAHHA CIABMUFY clie/lyeT NPHHHMATL PAaBHBIM CYMMeE CONPOTUBIEHHH Ha
y4acTKaXx IIJIOCKOrO CABHIa U CIBHTa C BhINOpoM (pucyHok E.2).

Cuny npenensHOro CONpPOTHBICHUS NPH PACYETE YCTOMYMBOCTH COOPYXEHHMH MO cXxeMe
CMEILaHHOTO CABUra Rco, NpH IOCTYNaTesbHON (HOpME CABHIa PEKOMEHIYETCS ONpeNeNiTh
no ¢hopmyie

R, =(0,tgo, +c )bl +1,,b], (E.11)
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TI€ Om, (gP), C; — TO Xe, 4To U B popmyse (E.2) 1anHOro npunoxenus;
by, by — pacdeTHble 3Ha4C€HHUs IIUPHHBl YYACTKOB IOJOIUBEI COOPYXEHHUSA, HA
KOTOPBIX IPOMCXOAAT CABHUI C BHINTOPOM U NJIOCKHHA CABHUT;
Tim— TpelelbHOE KacaTebHOE HaNpsHKEHUE Ha Y4acTKe CABHIa C BBIIIOPOM,
onpenentemoe 1o gopmyiie (E.9) naHHOTO NPHIIOXKEHHS NIPU b = by,
[—pa3Mep CTOPOHBI HNPAMOYTOJBbHOM IOJOWIBBL COOPYXKEHHS,
JTIEPIEeHANKYISAPHOH CABUTAONIEH CHIIE.

b(®")
ol b1, b6 | 45 =<5

ab — y4acToK NJI0CKOrO CABHIa; He — yHacToK CABHTra
€ BLINOPOM; 68206 — 30Ha BLINOPA

Pucynox E.2 — Cxema K pacueTy HecyuieH cnocobHOCTH 0CHOBANNS
H YCTOHYHBOCTH COOPYKEHHSA NIPH CMELLIAHHOM cABHIE

3HayeHHe b; ClelyeT ONpEAeNATh B 3aBHCHMOCTH OT Omax (C HHM30BOH CTODOHBI) IIO
bopmyse
bo
b = —m (E.12)
Gﬂr —6(‘!
rae o = N,by; Ans rpyHTOB ¢ Kodddunuentom casura tgy, > 0,45 u o, = 0 mpu tgy, < 0,45;
Opy— CpelHEE HOPMANpHOE HANPMKEHWE B MOJONIBE COOPYXKEHMS, MPH KOTOPOM
TIPOUCXONUT PaspyIleHHe OCHOBAHNA OT OJHON BEPTHKAILHON Harpy3ku
(cM. pucyHok E.16);
Np ~ TO xe, uto 1 B 7.7.
IlpH SKCLEHTPUCHTETE e, HOPMalIbHOM CHIIBI p B CTOpPOHY HuxkHero Obeda B popmyne
*
* * * * b
(E.11) BmecTo b, b; u by cnemyer npunumatb b, b, u b, (rne b = b-2¢, a bl' =b, 79—);
9KCUEHTPHCUTET B CTOPOHY BepXHero Obeta B pacyeTax He YUHTHIBAETCHL.
[lpy cmewlaHHOM cIBUIe C MOBOPOTOM B IUIAHE MPEACIbHYK CIBHIAIOLIYIO CHITY
NMPUHMMAIOT paBHOH R rje ¢, ONpelensioT Mo ykazaHuaMm 7.10 M pexkoMeHayemoro

om 3
npunoxenus J1.

E.8 Ilpu npsmoyronbHOR nomomBe COOpYyXeHuMd JUIMHOM | M wwmpuHOH b cuja
peIENBHOTO COMPOTHBAEHHS OCHOBAHUA ofnpeaenseTcs no Gopmye

R, = A" (Y1 b"Nyny+ciNono+gNyny), (E.13)
rae
b\v * N 1)‘

* * b
A =lb; ny=1-025—; n,=1+1tg0,—; n.=1+t¢t 4 —,
Y ] q g(Pll s g(Pqu—l ;

(E.14)

b, tgQPy, ¢ —To xe, 9To u 8 6.7 Ny, Nou Ny — 1o *%e, uto 1 B E.3.
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E9 Jina onpeneneHus BEPTHKAIBHON COCTABIAIOMICH HECymleH CHOCOOHOCTH B
HEJPEHUPOBAHHBIX YCIOBHAX ITPHU NMOCTOSHHOH W30TPOMHOM NMPOYHOCTH Ha CABHT Cy; MOXHO
UCIIOJIB30BATh CIACAYIOLIYIO 0011yI0 GOpMYIy

. Ru = A‘[N('cu,l (1 + Sea + dca - im )+ q] ? (F‘ 1 5)

rae Ne. = 5,14 — koo duumenT Hecyiel cnocoOHOCTH;
Cu./ — PacYETHOE 3HAUEHHUE CONPOTHUBIICHHUS HEAPEHUPOBAHHOMY CIABHUI'Y;

— k03¢ HUIHEHT HAKIIOHA HArPY3KH;

*

s, =0,2(1-2i,, )bT — K03 dunueHT GopMsI;

d,= 0,3arctg:—* — ko3¢ duueHT 3arayOneHus;

x
Fy1 = Fy—Ryo—Rypp — ropu3oHTaNbHAs Harpy3Ka Ha Iuolais A |
Fy — noJsiHag ropusoHTanbHas Harpyska Ha ¢dbyHnameHT;
Ryo — CONMPOTHBICHHE CIOBUTY BHE A |
Ryp — ropu3oHTalbHAs COCTaBISIONMAS PABHOASHCTBYIOINEH aKTUBHOIO M TACCHBHOTO
JlaBiieHus Ha QyHIaMeHT;,
*
A - 1o xe,uro u B E.§;
d - 3arnybneHue QpyHAaMeHTA.

97



CIT 23.13330.2011

TIpnaoxenne 2K
(pexomenayemoe)

OnpeaejieHHe KOHTAKTHBIX HANPSIKEHHH
METOI0M BHELIEHTPEHHOI0 CXKATHS

Ilo meromy BHELEHTPEHHOrO CXKAaTUS HOPMAIbHBIE H KacaTeJbHble KOHTAKTHBIE
HalpsDKEHUsT OpH HEMockoil mopomBe coopyxeHus (pucyHok JK.1) ompenensiorcs mo
dbopmynam:

G=£COS§+MCOSB; 7 CK.1)
A I

t=£sin8+&sinﬂ, (K.2)
A I, :

rae N — paBHOAeHCTBYIOMIAs CHJI, MPUIOKEHHBIX K COOPYXKEHHUIO;
M =N, — MOMEHT 3TOH CHJIbl OTHOCHTEJIGHO LIEHTPA TAXKECTH MoA0BEI (cM. pucyHok XK.1) ;
A, Iy — nuiomaap MOJOLIBEL H €€ HEHTPAIbHBIA MOMEHT HHEPLIUH;
r — paanyc-BeKTOp paccMaTpUBaeMoi TOYKH K MOJOIIBEI OTHOCHTENBHO LieHTpa 0;
O — yros Mexx1y HarpaBJjeHHEeM paBHOAEHCTBYOLEH N U HOPMAIbIO K [TOJOILBE B
Touke K;
B - yros Mexay HOpMAISIMU K MOAOIIBE B TOUKe K M K painyCy-BEKTOPY 3TOH TOYKH.
[lpy MOCKOM MOMOUIBE COOPY)XEHHSI KOHTAKTHBIC HANPSHKEHHUS OIPENENsAIOTC Mo
bopmynam:

_ Ncosﬁ+£{; OK.3)
A,
T= M, (K.4)
A

rae x -— pacCTossHueE OT paCCManI/IBaCMOf;I TOYKH O LHEHTPA TAHKECTH NMOAOLLIBbI
Il y — MOMCHT HHEPIIUH ILUTOIMAIHM MOAOIIBBI.

-

Pucynok JK.1 — Cxema K onpe/e/IeHHI0 HOPMAJIBHBIX H KACaTeJbHbIX KOHTAKTHBIX
HANPRXKEHHH NPH JIOMAHONH NOAOHIBE COOPYHKEHUR
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Hpunoxenne U
(pexomenayemoe)

OnpenesieHHe KOHTAKTHBIX HANPSKEHUH 111 COOPY KeHHH
HA OHOPOJAHBIX MeCYaHbIX OCHOBaAHHSAX
METO/I0M YKCIEPUMEHTAIBHbIX 3MI0P

HopmanbHble  KOHTaKTHBIE — HampsHXKEHHS  METOAOM  OKCHEPHMEHTANBHBIX  OIIIOP

ONpeAensIoTCs:
B Cllyuae KOTZla PaBHOJEUCTBYIOIIas BCeX BHEMHHX cHiI P TNPOXOAMT dHepe3 UEHTp

TIOJOLIBLL COOPYXKEHHUS, IO popMyIIe

6,=0,0 (U1

m?*

rae o, — HOpMAJIbHOC KOHTAKTHOC HANIPSXKCHHE B TOYKE, Haxonsueics Ha pacCTOAHUM X OT

LEHTPpA MOJAOUIBBI COOPYKCHHUS
5.. , — OTHOCHTEJIbHOE HOPMA/JIbHOC KOHTAKTHOEC HAaNIPSYKEHUE B COOTBCTCTBYlOl].lCﬁ TO4KE,

— olll
onpeaenseMoe nmo Tabnuue M.1 B 3aBHCHMOCTH 0T N, = —2 (HHXXE YPOBHA BOJbI
1

yIle.l'[beIﬁ BEC I'PyHTA CICAYET NPUHUAMATL C YUETOM B3BECIIMBAIOWICTO NedcTBUSA

BOJIbL);
O'n, - cpezmee HOPMAJIbHO€ KOHTAKTHOC HANPIXXCHHE IO TOOOIIBE COOPYXEHHU, paBHOC
o, =,
"ol

B clly4yae BHELICHTPEHHOTO NMPUJIOKEHUA K OCHOBAHMIO PaBHOJECHCTBYIOIIEH BHEUTHUX CHIT
W OTCYTCTBHSL pPacTATUBAIOLIMX HANpPSDKEHMH IO KOHTAaKTy MNOAOIIBE (yHAaMeHTa C

2e,
OCHOBAaHMEM IIpH —— <

no ¢opmye

_ 12¢ ,x
6. =60,1% e m, |, Mn.2)

m

rie 6., 6, x —T0 Xxe, uTo u B popmyie (M.1);

€, - SKCHEHTPUCHUTET NIPUIIOXKEHU HAarpy3KH, HOpMaJII:HOﬁ K IINTIOCKOCTH IOJOMHIBbI

COOPYXKEHHS,
m, — k03hduuueHT, onpenensemsiii mo Tabauue U.2.

MMpumeuanue - Ipu noacraHoske B popmyny (M.2) €, M X CliellyeT yunTbIBaTb UX NONAPHOCTh

OTHOCHTEJIbHO HaYaia KOOpAWHAT, MPUHMMAEMOr0 B UCHTPE NOAOLIBBI COOPYKEHHA.
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Ta6bnuua HU.1-3nayenns G,

2(_ G, npu Ny
b 0,5 1 2 4 6 8 10
0 1,18 1,22 1,28 1,34 1,38 1,40 1,42
0,1 1,17 1,21 1,27 1,32 1,36 1,38 1,40
0,2 1,16 1,20 1,25 1,29 1,33 1,35 1,36
0,3 1,14 1,17 1,20 1,24 1,27 1,29 1,30
0.4 1,11 1,14 1,15 1,18 1,20 1,22 1.23
0.5 1,08 1,09 1,09 1,10 1,11 1,12 1,12
0,6 1,03 1,02 1,01 1,00 0,99 0,98 0,98
0.7 0,98 0,95 0,91 0,87 0,85 0,83 0,82
0,8 0,92 0,87 0,80 0,74 0,70 0,67 0,65
0.9 0,82 0,74 0,68 0,59 0,50 0,46 0,43
1,0 0 0 0 0 0 0 0

Tab6nuua U.2-3sauenun kodpdpuunenta m,

Yucno moaenuposaHus NU 0.5 I 2 4 6 8 10

Kosdpduunenr m, 1,221 1,296 1,345 1,402 1,464 1,501 1,628
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Ipnaoxenne K
(00n3aTeNIbHOE)

Onpeue.nelme 0CaAKH OCHOBAHHSA
METOA0M NOCJIOHHOTO0 CYMMHPOBAHUSA

K.1 Ocagxa OCHOBaHHs OIPEAENsECTCs METOAOM MOCIOHHOIO CYMMHpOBaHHA B
cooTBeTcTBUM ¢ 11.6.1. JlonoHUTENbHBIE BEPTHKAIBHBIC HAMPSDKEHUS B CEPeIMHE i-TO CJIOs
TPYHTa NPUHUMAIOTCS DPaBHBIMH MOJNyCyMMe YKa3aHHBIX HaNpsDKEHWH Ha BepxHe#l 7., U
HW)XKHEH z; TpaHMilax CIiosl.

K.2 3nauenue NONONHUTENBHOIO BEPTHUKAJIBHOTO HAIPSHKEHUS Ha TITYOHHE Z; OCHOBaHHA
OT Harpy30K p 4 NMPHIrpy30K g onpeesnsercs no popmyiie

Opi = iP+0,4,

rie p — cpeaHee paKTHYECKOE BEPTHKAILHOE JABJICHHUE HA TPYHT [0 NOAOILIBe PyHIaMeHTa;
) 7 — KO3 GHUHUEHT, yUUTHIBAIOLHH U3MEHEHHE NO ITyOUHE AOTIONHHTEILHOIO 1aBICHHS
B IpyHTe W NpuHUMaeMbli 1o Tabnuue K.1 1 npsMoyronbHoi $popMbl HOIOUIBEL B

2z l
3aBHCHUMOCTH OT OTHOCUTEJIbHOM IITyOUHBI m = —BL {1 OTHOLLEHHUS CTOPOH . ans

KpYIJIOH — OT OTHOINEHUS m = gdz—’ ;
0g,; — K03 HULIHEHT, ONpeaeNsieMbli A NPsMOYTONBbHOM NpHrpy3Kky no pucyHky K.1a, a
I1 TpeyrofibHoi — no pucyHky K.16.

Jomyckaercs Tpurpy3Ky anmpOKCHMHpOBaTh MNpPSAMOYroJbHOH, TpPEYroNbHOH  HIilM
Tpanelen aIbHOM 3Mopol B 3aBUCHMOCTH OT (OPMBI 3aCHIIaeMOro KoTiioBana. B nociennem
cllydae OCajKH CKJIafbIBArOTCS M3 ONpe/eSICHHBIX JUIS MPAMOYTONBHOW M TPeyrosibHOl
Harpysox.

Ta6anua K.l -3Hauenns kodsdpdunnenra a,;

2z; [psiMoyrobHbIE GYHAAMEHTbE ¢ OTHOLLEHHEM
b Kpyrsic CTOpOH /b, paBHbIM
2z (byHaaMEHTDI 1 1,4 1.8 2,4 3.2 5 10
3
0,0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
0.4 0,949 0,960 0,972 0,975 0,976 0,977 0,977 0,977
08 0,756 0,800 0,848 0,866 0,875 0,879 0.881 0,881
1,2 0,547 0,606 0,682 0,717 0,740 0,749 0,754 0,775
1,6 0,390 0,449 0,532 0.578 0,612 0,630 0.639 0,642
2,0 0,285 0,336 0414 0,463 0,505 0,529 0,545 0,550
2,4 0,214 0,257 0,325 0,374 0419 0,449 0,470 0477
2,8 0,165 0,201 0,260 0,304 0,350 0,383 0,410 0,420
3.2 0,130 0,160 0,210 0,251 0,294 0,329 0,360 0,374
3,6 0,106 0,130 0,173 0,209 0,250 0,285 0,320 0,337
4,0 0,087 0,108 0,145 0,176 0214 0,248 0,285 0,306
4.4 0,073 0,091 0,122 0,150 0,185 0,218 0,256 0,280
4.8 0,062 0,077 0,105 0,130 0,161 0,192 0,230 0,258
5.2 0.052 0,066 0,091 0,112 0,141 0,170 0,208 0,239
5,6 0,046 0,058 0.079 0,099 0,124 0,152 0,189 0,223
6,0 0,040 0,051 0,070 0,087 0,110 0,136 0,172 0,208
[Tpumeuyanue -~ Tlpy onpeaencHuy AONONHUTEIbHBIX BEPTUKAIbHBIX HANPSOKEHUH Ha rlyGuHE 2, OT MOAOLUBbI
(ynaameHTa no BEPTHKATH, NPOXOASLIEH Yepes yrioByO TOUKY NIPAMOYroNsHOro GyHaaMeHTa, 3HaueHus k03¢ uUneHToB
a, ;, onpeeachubie no Tabauue K. I, ymuoxaiores Ha 0,25.
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Pucynok K.1 ~ I'papuku ans onpeaeneHust KodppuuuenTa ay;
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Hpraoxenne JI
(pexomenayemoe)

OnpeneseHne ocaaKkH 0CHOBAHUSA TIPH CPEHEM AaBJIECHHH
noJ NOACLIBOI cOOpY/KeHHs, MPEBLIINAKIIEM
pacyeTHOe CONPOTHUBJIEHHE TPYHTA

Ocanky oOCHOBaHMS Ip¥ CpEJHEM JaBJIE€HHM TMOJA MOJAOWIBOH COOPYXKEHHS p.
OPEBBIIIAIOUIEM  PACYCTHOE  COIPOTHUBJIEHHE rpyHTa OCHOBAHUA R, PEKOMEHAYETCA
OIlpesensTh Mo hopMyJIe

s,=K_s, (JL.1)
rie K, — xo3dpduuMeHT yBelHUEHHUs OCalku HpU YydeTe oGnacTell MIacTHUYECKHX
nedopmanuii, onpeaensemMslii A OJHOPOIHOIO B peAesiaX CKUMAEMOM TOJLIM
rpyHTa H. npy wHpHHe coopyxenus b <20 m u H./b <2 no pucynky JI.1, B
IpYFHX CIy4dasX — 10 pe3yJbTataM CleLHaIbHbIX HCCICNOBAHMI;
$ — ocajika, ofnpezaesseMas 1o ykazanusam 11.6.1 u mpunoxenns K.

Ko
2.5 T %
TG
Va4
1 / a4

1= 2 2.5 3 R

Pucynok JI.1 - Tpapuk ans onpenenenns kodpduunenta K,
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Hpnaoxenne M
(pexomeHayemoe)
OnpeaeneHue cTeneHy NEPBUYHON KOHCOHIAIHU FPYHTA
CreneHb NepBUYHON KOHCONMMJALXU I'pyHTa U | B pacueTHbI MOMEHT BpEMEHH OT Hauaia
pocTa Harpyskv OIpejensercs mno pucyHKY M.1, rrae 63 — K03 HUUMEHT CTeneHH
KoHcomunatmu () =c,t,/hl); T,= t/ty; t— pacueTHOE BpeMs; f,— BPEMs pOCTa Harpy3KH;
hp — pacyeTHas TOJIMHA ClIOA, ompeaenseMas mo 7.7; ¢, — Ko3bQUIHEHT KOHCONUAALUMH
rpyHTa B BEPTUKAJILHOM HallPaBJICHUU.
B cjlyya€ MIHOBCHHOI'O IIPHUIIOXKCHHUA Harpyslm CTCIICHb HepBI/I‘iHOﬂ KOHCOJIMJAallHU

onpezensercs no pucyrky M.1 st ¢)=0,01u 7, =100c,t/h;.

(J‘;
},D T { (?‘ Q;“'“‘g T ¥ f L
< b o
0.8 i i ,,‘;/; ?7§{ sy ? /U/ -
{2 i o an § : ]
os!. | /// | A A L ;
A ol ; cbvél"/ i

g /st atadl

- S e I R L R
{ /1 i 1 i ? o,

O i A i H i i 3 3 i i
X 0.2 03 0.6 08 1 2 3 4 6 810 14 1820 30 40 5060 80 100 ¢

Pucynoxk M.1 — I'papux 32BUCHMOCTH CTeNeHN KOHCONHAALIHK

t

Uyotr 7, =— ANA pasauuHbIX 3HAYEHHT cﬁ
L
0
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IIpunoxenne H
(pexomenayemoe)
OnpenesenHe KOHeYHbIX FOPH3OHTAIBHbBIX MEpeMeLleHH i
IPAaBHTALHOHHBIX COOPYXKEHHH ¢ FTOPH3OHTAJIbLHOM MOXOIIBOMN
HA HECKAJIBHbIX OCHOBAHUSAX

H.1 Cmemenure coopyxeHus onpeaensercs no gopmyne

PaY n (D _@
M:_Q_ __‘_‘_4, (Hl)
244 E

dis.i

rae ) — cyMMapHas ropH3oHTalbHas Harpy3ka Ha 1 M JUTHHBI coopyxeHus (prcynok H.1);
R — YUCJIO CJIOEB FPYHTA B MpeAenax cMeacMOR Tonmu Hy;g;
& - koaddunuenT, onpenenseMblii o pucyHky H.2 B 3aBEHCUMOCTH OT OTHOILIEHHS

TJTyOMHBI 3aJIeTaHNs TIOJOMIBBI I-T0 CJIOSl FPYHTA /; K MOJIYIUMPUHE COOPYXKEHHS
b/2;

Ejis — MOZYJb Je(pOpMalLlii CMELLAEMOTO €105 IPyHTa.

a)
— Z,
[RSES—
. 4 A ¥ N vt
wl vt , - L
= L ey ’ v 4 n N
3 . oty + < ' ¢ -
t LI [‘d R . 1]
. M ! M e - Is + . . ".
. —
T, — S T . s . . .
D RS . AN
6) h
]
- Ky v - M
i AN O o . : ’
. . .
‘.’:J - vy t‘ . . N B o
4 Y . 'l‘ b3 i LI Y
e AP Y 2
Ty Laisi T T
A . - . . . -
_._IL.'_.._ e el —— | S— T VT
T T |’ Lo NIV RPN
.

-

. e R
. . . P

a — 1Ip¥ OAHOPOAHOM OCHOBAHHH, 6— pH rOPU3OHTANBHO-CIIOUCTOM OCHOBAHHUK!

Q — FOPH30HTAILHAA CHIIa
Pucynok H.1 - CxeMbl K onpeaesieHHIO FOPU3OHTAJIbHBIX CMELIEHHH COOpYKeHU
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s

4

3 ,//

N

1

. . : . i
A F

Pucynok H.2 - T'paduk pns onpeaeneHns kodpduunenra @

H.2 B cymMMapHyl0O TOPHU3OHTANBHYIO Harpysky acnenyeT BK/IIOYATh BCE CHJIBI,
JeMCTBYIOIIME HA COOPYXKEHHWE B HampaBJIeHHM CIBMra, 3a BbIYETOM CHJI  OTIOPA,
NIPHHUMAEMBIX PaBHBIMU JABJICHHIO IPYHTA B COCTOSIHUM IIOKOSL.

H.3 Moaynb aedopmaunu rpyHTa B cMemaeMoM cioe Eyy, mpyHuMaeTcs paBHbIM 1,2E, —
JUIS TIMHUCTBIX TpyHTOB M 1.5F; — 11s necuaHblX IPYHTOB, rae E; — To e, uto u B
npuioxeHUHn B.

H.4 Pacyernas 151yOuHa cMeuaeMoid Tonu Hy, npUHUMaeTCs paBHON

Hyis=0,4b +03H,, (H.2)

rae H, — ruy6GuHa cxxdmaemMoif ToNLu, onpesenseMas B COOTBETCTBHH ¢ 11.6.2.
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Ipunoxenue II
(cnpaBo4Hoe)

OcHoBHbIe GyKBeHHbIe 0003HAYEHHS
Koy duunenTbl Hage:KHOCTH, YCI0BHIA PAGOTLI U COMETAHUSA HATPY3OK

Ye — KO3QPUUKEHT YCTOBUM pabOTHI;

Y — K03 DUINEHT HAJIEXKHOCTH 1O TPYHTY;

Y — KO3 GULHEHT HaIEXKHOCTH IO CTEIICHH OTBETCTBEHHOCTH COOPYKEHHS,

Yie — KOOPOUUMEHT coOYeTaHNs HAarpy3oK;

Y — K03 DULMENT yCIOBHIA pabOTHI, YUHTHIBAIOMIMH 3aBUCHMOCTD PEaKTHBHOI'O IaBJICHUs
rpyHTa C HU30BOH CTOPOHBI COOPYXKEHHsl OT FOPH30OHTAIBHOTO CMEILEHHA COOpPYKe-
HYS T1PY IOTEPE UM YCTOHYHBOCTH.

XapaKTepHCTHKY FPYyHTOB

X, — HOPMaTHBHOE 3HAYCHUE XAPAKTEPHUCTHKYU;
X - pacueTHOe 3Ha4YEHHE XapaKTCPHUCTHKH;
Ol — JOBEPHUTEIbHAA BEPOITHOCTh PACYETHBIX 3Ha‘{eHI’Iﬁ;
P — MIOTHOCTD;

P, — TJIOTHOCTb CKEJETa IPYHTa,

p, — TUIOTHOCTB YaCTHLI;
[, — mokazaTellb TEKYyUYECTH;

Y — yZenbHbIH Bec;

e — K03(QUIHEHT HOPHCTOCTH;

a — KO3} OHULMEHT YIJIOTHEHUS,

C — yJIeNBHOE CIICILICHHE;

() — YroJl BHYTPEHHETO TPEHHS,

E — monyns nedopmManuy;

G - Monyns caBura;

v — ko3dputment nonepevuHoil nedopmauuu (Ilyaccona);
k — ko3¢ puumenT punpTpanuy;
¢y~ KOI(OUUHMEHT KOHCOHAALINHY;

¢’ — k0 dunEeHT CTENEHN KOHCOIUNAUMH;

U, - cTeneHb nepBHYHOI KOHCONMAALMH,

U, — cTeneHs BTOpUYHON KOHCONMHIALINAH;

Wi, M~ KO3 duLEeHTH yIPYroi H rpaBATALMOHHOM BOJOOTIAYH;

Seipe Olip — IAPAMETPBI NION3YHECTH;

¢ — K030 GUUMEHT BOJONOIIALICHHUS;

Ier. losy — TPAIMEHTBI HAMIOpa COOTBETCTBEHHO KPUTHYECKHH U ACHCTBYIOLIHIA;

Dern Dest — KPUTHYECKAS H ISHCTBYIOLIAS CKOPOCTH GUNBTpALini;

ty — mokasaresb rHOKOCTH (yH/IaMeHTa;

Rc (R») — npenen NpoYHOCTH HAa OJIHOOCHOE CXKaTHE OTAETbHOCTH (MacCHBa) CKaJIbHbBIX
T'PYHTOB;

R: (R, ) — npeaen NPOYHOCTH HA OJIHOOCHOE PAcTSHKEHUE OTACNBHOCTH (MacCHBa)
CKaJIbHBIX TPYHTOB;
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Rm,.m — npeaen npoYHoOCTH Ha CMATUE MACCUBA CKAJIBHOIO I'PYHTA;
Up, s — CKOPOCTH paclipOCTPaHCHUS NPOAOJIbHBIX U MOTIEPEYHBIX BOJIH B CKAJIbBHOM
MacCHUBE.

Harpy3kn, HanpsiskeHHs1, CONPOTHBJICHUS

Fp — o6061menHas pacdeTHas CIBUTAONIAs CHIIA;
Ry — obo6mennas pacdeTHast CHiIa MPEICIbHOTO CONPOTHBIICHHS TPYHTA;
R, — pacueTHOE 3HaUCHHE NPENENBbHOTO CONPOTHUBICHUS IPYHTA IIPU IJIOCKOM CIIBHMIE;
R, — pacUeTHBIE CIUIBI CONIPOTHUBIIEHHUS CBaif, aHKEPOB;
Ru —~ pacdeTHas CHla nNpeaebHOro CONpOTHUBIEHHS OCHOBAHHWA Ha Y4aCTKe c/iBUra ¢
BBITIOPOM;
E, 1 — pacueTHoe 3HaYEHHE IOPH3OHTANBHBIX COCTABIAIONIMX NaCCHBHOTO JaBJICHHU
TPYHTA ¢ HU30BOM CTOPOHBI COOPYSKEHHUS;
Eq.ine — pacueTHOE 3HaYEHHE FOPH30RTAJIBHBIX COCTABSAIONIMX aKTHBHOTO JaBlEHHUs
TPYHTA C BEPXOBOH CTOPOHBI COOPY>KEHHS;
® — cymmapHast pUIbTPalMOHHAS CUJIA;
4 — paBHOMEPHO pacrpeieficHHasd BepTHKalbHas IPUTPY3Ka;
O — HOpMaJlbHOE HaNIPSKEHHE;
T ~ KacaTenbHOE HalpsHKEHHe;
u ~ n30BITOYHOE NABIICHUE B IOPOBOH BOJE;
O — BEPTHKAJIBHOE HOPMANbHOE HAMPSXKECHHE B TPYHTE;
G.¢ — TO Xe, OT COOCTBEHHOrO Beca IpyHTa;
O — TO Xe€, JOTOJHHATEILHOE OT BHELIHEH HaIrpy3KH;
Ng — 4ucio MoaeaupoBasus.

Hedopmaunu ocHoBaHU# H coopy:KeHMid

S — coBMecTHas AedopMarisi OCHOBAHUS H COOPYKEHHS;
S« — npenenbHOE 3HAYEHHE COBMECTHOM AeopMaliiid OCHOBAHHSA H COOPYKEHHS;
S\ — HecTabMIIH3HpOBaHHas COBMeCTHas edopMalius OCHOBAHHSA H COOPYXKEHNU;
S, U, { — COOTBETCTBEHHO 0CaJKa, TOPU30HTAIBHOE NEePeMEILIEHHE U KPEH COOPYKEHHUS.

I'eoMeTpHYeCKHe XapAKTEPUCTHKH

[ — anuHa coopyKeHUs;

b — mMpUHA COOPYKEHUS,

h — BBICOTaA COOPYXKEHHS;

A ~ II01Ia/1b OAOIIBEI COOPYKEHHUS;
€ — BKCLICHTPUCHUTET;

¥ — paguyc;

h — ToJLUMHA CNOs FPYHTAa;

h. — BbICOTA KOHCONUAUPYEMOTO CJIOS;
H. - rnybuna cxxuMaeMoi Toly;

H ;s — TONIMHA CMEaeMoro cJios;
04 — yroq HajleH!s TPEIMHBI;

Q4 — yroJl NPOCTUPAHHS TPELMHBI,

{j — nvHa TpeItHHbI,

bj — mMpHHA PACKPBITHS TPELLINHBI.

108



CIT 23.13330.2011

Budauorpadus

[1] CIT 11-102-97 HukeHePHO-IKONMOTNHECKHE H3bICKAHHS U1 CTPOUTENLCTBA
[2] CIT 11-104-97 HikeHEpHO-Te0Ae3HUECKHE U3bICKAHHS 11 CTPOUTENLCTBA
{3] CIT 11-105-97 UHKEHEPHO-re0NOrHYeCKHEe H3bICKAHUS 1 CTPOUTELCTBA

[4] CTT 11-114-2004 HUnxkeHepHbie U3bICKAHHUS HA KOHTHHEHTAALHOM wWenbde ms
CTPOUTENLCTBA MOPCKUX HEBTEra30npoMbICIOBLIX COOPYKEHUI

[5] CIT 50-101-2004 TpoekTupoBaHHE U YCTPOHCTBO OCHOBAaHHI M (PYHAAMEHTOB 31aHHUH M
COOPYKEHU
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KimoueBbie ciloBa: OCHOBAHHMS, THAPOTEXHHYECKHME COOPYKEHHA, AeOPMALMH, HAMPSHKEHHS,
TPYHTBI, BOJOTIOHHKCHAE

H3panne opunnaannoe
CBoa npaBui
CH 23.13330.2011
OcHoBaHHA THAPOTEXHUYECKUX COOPYKEHUH
AKTya/lu3HPOBaHHAA PelaKUHA
CHuII 2.02.02-85

Omegemcemeennslii 3a geinyek B.H. Kanunun
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