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CBO/JI ITPABHJI

OCHOBAHUSA TMIPOTEXHUYECKHUX COOPYXEHUM
Foundation of hydraulic structures

Jlara BBegenus 201105-20

1 ObsacTh NnpUMeHeHust

TpeOoBaHMs HACTOSILIEr0 CBOJA IPaBUI PACHPOCTPAHSIIOTCS Ha IPOEKTUPOBAHHE
OCHOBaHUM THJIPOTEXHUUYECKUX COOpYKeHUM Bcex kiaccoB cornacHo CII 58.13330, B Tom
YlcJie TPaBUTAL[MOHHBIX, APOYHBIX U KOHTP(OPCHBIX MJIOTHH, MOJIOPHBIX CTEHOK, IILIIO30B,
L[IeJIB(l)OBBIX " ITOPTOBBIX COOPY)KCHHﬁ, CCTCCTBCHHLBIX CKJIOHOB M HCKYCCTBCHHBIX OTKOCOB
Ha y4acTKaXx pacoJIOKEHUS TMIPOTEXHUUECKUX COOPYKEHUM.

B cBome mpaBun garoTcs KiaccupUKanus TPYHTOB MU HUX (PU3HKO-MEXaHHUYECKHUE
XAPaKTCPUCTHUKHU, HWHKKCHCPHO-TCOJIOTHUYCCKAA MW pacdCTHad CXCMaTu3aluuia OCHOBaHHﬁ,
METO/bl PACYETOB YCTOHYHMBOCTH OCHOBAaHUH, HaNpsHKEHHO-Ae()OPMUPOBAHHOIO COCTOSHMUS,
cydo3nonnoit nmpounoctu. Takke yCTaHOBJICHBI METOABI KOHTPOJISI KauecTBa IMOATOTOBKHU
OCHOBaHMM, METOMKa HAOIIOIEHU 3a MMOBEIEHUEM OCHOBaHUI B Ipoliecce SKCIIyaTalluu U
HHXCHCPHBIC MCPONIPHUATHUSA 11O IMOBBIIICHUIO HAAC)KHOCTHU OCHOBAaHUH.

CBox mpaBuJI HE PaCHpPOCTPAHAETCS Ha MPOEKTUPOBAHHUE MOA3EMHBIX I'MIPOTEXHUUECKUX
COOPYKEHHI.

2 HopMaTuBHbBIE CCBUIKH

HopMaTuBHBIE OKYMEHTHI, Ha KOTOpPBIE B TEKCTE HACTOSIIETO CBOJA IPABUI HMEIOTCS
CCBIJIKH, TPUBEICHBI HUXE.

®enepanbHblil 3ak0H oT 27 aexadps 2002 1. Ne 184-D3 «O TeXHHMUECKOM PEryIupOBaHUN

Boanslit konekc Poccuiickoit ®@enepanun ot 03 uronsa 2006 r. Ne 74-D3

O®enepanbhbiii  3akoH oT 21 wmrong 1997 1. Ne 117-®3 «O 6e3zonmacHOCTH
TUAPOTEXHUYECKUX COOPYKEHUID»

@®enepanbhbiii 3akoH 0T 30 gexabpss 2009 r. Ne384-d3 «TexHuueckuil periiaMeHT o
0€30I1aCHOCTH 3/1aHUH U COOPYKEHUI»

®enepanbHblil 3ak0H OT 21 nexadps 1994 r. Ne 68 «O 3amure HaceleHus U TEPPUTOPHIL OT
Ype3BbIYANHBIX CUTYAlMH IPUPOJAHOTO U TEXHOTEHHOT'O XapaKTepay

Oenepanbubiii 3akoH PO ot 10 saBaps 2002 1. Ne 7-O3 «O6 oxpaHe OKpyKaromiei
cpeas» (pex. ot 05 despans 2007 r.)

[TocranoBnenue [IpaButenbctBa P® ot 06 oxTsa6ps 1998 r. Ne 1303 «O6 yTBepxkaeHun
[Tono>xeHus 0 NEeKIapUPOBAHUU TMAPOTEXHUUECKUX COOPYKEHUI»

CII 14.13330.2011 «CHuII 11-7-81* CtpouTenbCTBO B CEHCMUYECKUX palioHaX»

CII122.13330.2011 «CHuII 2.02.01-83* OcHoBaHMsI 31aHUI U COOPYKEHUI»

CIT 58.13330.2011 «CHull 33-01-2003 I'mnportexHuveckne coopykeHus. OCHOBHEIC
MIOJIOKEHUS»

I'OCT 12071-2000 I'pyaTl. OTOODP, YIIAaKOBKA, TPAHCIIOPTUPOBAHUE U XpaHEHHE 00Pa3IioB

I'OCT 12248-96 I'pyntsl. Metoasl 1a00paTOPHOTO ONPEAETCHHUS XapaKTePUCTUK
MPOYHOCTH U 1e(hOPMUPYEMOCTH

['OCT 2052296 I'pyHTBl. MeTOIbI CTATUCTHYECKOI 00pabOTKH pe3yIbTaTOB UCIBITAHUH

HN3nanue opunuaibHoe
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I'OCT P 22.0.01-94 be3onacHOCTb B Upe3BbIUaNHBIX CUTYalUsAX. OCHOBHBIE IIOJIOKEHUS

I'OCT P 22.1.02-95 be3onacHOCTh B YpE3BBIYANMHBIX CHUTyalUsX. MOHUTOPUHT H
MporHo3upoBaHue. TepMUHBI U OpeIeICHUS

IIpumedanue— [Ipu NoNE30BaHUH HACTOSIINM JIOKYMEHTOM LIEJIECOOOPA3HO MPOBEPUTH JICHCTBHE CCHUIOYHBIX
CTaH/IapPTOB M KIACCU(PHUKATOPOB B HMH(OPMAIMOHHON CHCTeMe OOIIEero IOJIb30BaHUS — Ha O(UIMAILHOM CalTe
HallMOHAJIbHOT'O OpraHa Poccuiickoit CDe)lepauHI/I [0 CTaHAapTHU3alluu B CETHU I/IHTepHeT WJIN IO €KEroJHO N3/1aBacMOMYy
uH(popMaIMOHHOMY yKazaTento «HamuoHanbHbIE CTaHIAPTBI», KOTOPBHIA OIMYOJMKOBaH MO COCTOSHUIO Ha 1 sHBaps
TEKYLICTO Iro/ia, U 10 COOTBETCTBYIOIIUM €KEMECIIHO U3JaBa€MbIM I/IH(i)OpMaHI/IOHHI)IM YKasaTeJisam, OHYGJII/IKOBaHHI)IM B
TEKyIIeM roay. Ecin cChUIOUHBINH NOKYMEHT 3aMEHEH (M3MEHEH), TO TPH MOJb30BAHUHM HACTOSIIUM CBOJOM MpPaBHII
CJIICAYET PYKOBOACTBOBATBHCA 3aMCHCHHBIM (I/I3MCH€HHI>IM) JOKYMCHTOM. Ecnu ccputo4HbIi JAOKYMCHT OTMCHCH 663
3aMCHBI, TO ITOJIOXKCHUE, B KOTOPOM JaHa CChIIIKa Ha HETO, IPUMEHACTCA B YaCTH, HE 3anamBa}0LueI71 OTY CCBLIKY.

3 TepMuHBI U onIpeaeIeHUsI
B HACTOAICM CBOJC MMPaBUJI MPUHATHEI TCPMUHBI C COOTBETCTBYIOIUMHA ONIPCACIICHUAMMU:

3.1 rpynt: Iloponpl, NOYBBl, TEXHOTCHHbIE O0pa30BaHUsA, NPEACTABIAIOIIUE COOOM
MHOTOKOMIIOHEHTHYI0 M MHOTO()a3HYI0 TEOJIOTHYECKYIO CpEely H SBISIONHECS OOBEKTOM
WHXCHEPHO-XO35IICTBEHHOM AESATEIbHOCTH YEJI0BEKA.

3.2 naBjieHHe TpPyHTa akTuBHoe: CHIIOBOE BO3JCHCTBHE TPyHTa Ha OTpaKIaroline
KOHCTPYKLIMM B COCTOSSHUM IIPEIENbHOIO PAaBHOBECHS, COOTBETCTBYIOIEE CTagUuU
00pa3oBaHUsl TOBEPXHOCTU OOPYIICHUS, MpPHU KOTOPOM KOHCTPYKIHUS CMEIAeTCss II0
HaIPABJICHUIO OT IPyHTA.

3.3 naBieHue rpyHTra mnaccuBHoe: CHIOBOE BO3JICHCTBHE TPYHTAa Ha OTrPaXKIAIOIIYIO
KOHCTPYKIIMIO B COCTOSIHMU MPEEIbHOIO PaBHOBECHS, COOTBETCTBYIOILEE CTAAUU 00pa30BaHUS
MOBEPXHOCTH BBINIOPA, KOTJIa KOHCTPYKIMSI CMELIAETCsI 110 HAIIPABJICHUIO K TPYHTY.

3.4 npeHaxk: YCTpPONCTBO Ul YaCTUYHOTO WMJIM IOJIHOTO IepexBaTa (pUIbTPALMOHHOTO
MOTOKA B OCHOBAHUH, a TAK)KE Ha MPUJIETAIOLIEH K COOPYKEHUIO TEPPUTOpUH, cOOpa U OTBOAA
npoUIBTPOBABIINXCS BOJ.

3.5 wuHXKeHepHO-TreosiorHYecKass Moaedb: (CXxeMaTH3UpOBAaHHOE  OTOOpaKeHHE
pasMeleHuss B O0JAacTH BIMSHUS COOPYKEHUS HWH)KEHEPHO-TEOJIOIMYECKHX 3JIEMEHTOB,
Ha/IeJIEHHBIX MIOCTOSIHHBIMU HOPMATUBHBIMU U PaCYETHHIMH 3HAUEHUSAMHU XapaKTEPUCTHK.

3.6 uH:KkeHepHoO-reosornvyeckuii dnement (MI'J): OO6beM rpyHTa OJHOrO BO3paCTa,
MPOUCXOXKACHNUS M BHUJA, XapaKTEPUCTHUKU CBOMCTB KOTOPOIrO B IIpeleiax BbIIEICHHOIO
DJIEMEHTA  SIBISIIOTCA ~ CTaTUCTHUYECKH  OJHOPOJIHBIMH U H3MEHAIOTCS  CIIy4ailHO
(HEe3aKOHOMEPHO) MO0 eCTU HAOJIIOAAIOIIEICSl 3aKOHOMEPHOCTRI0 MOYKHO MPEeHEOPEYb.

3.7 MmecTHast npo4yHocTh: CBOMCTBO IpyHTa, HE pa3pyllasch, BOCHPUHUMATh HArpy3KH U
BO3/ICIICTBUS B JIOKAJIBHBIX 00JIACTSIX CUCTEMBI «COOPYKEHUE—OCHOBAHUEY.

3.8 HaIeKHOCTH CHCTEMbI «COOpY:KeHHe—O0CHOBaHHe»: CIoCOOHOCTh CHCTEMBI
BBITNOJIHSATH 33JaHHbIE (PYHKIIUH.

3.9 mnanpskeHHo-nepopmupoBannoe cocrossHue (HIAC) coopyxenus u/miam
ocHoBaHms: [IpocTpaHCTBEeHHOE paclipe/ielieHHe HalpshDKeHH U aedopmaiuii B cucreme
«COOPYKEHNE—OCHOBAHHUEY, Pa3BUBAIOLINXCA B ITPOLIECCE UX B3aUMOACHCTBHSI.

3.10Hecymas cnocooHocTh oOcHOBaHUsI: CITOCOOHOCTh TPYHTa OCHOBAHHSI BBIZICPKHBATh
MaKCHUMaJbHYI0 Harpy3Ky, IIepelaBaeMyl0 Ha HEro CoopyXeHuem, 0e3 pa3BUTHS
MIOBEPXHOCTEH CKOJBXEHUS, NPHUBOMAIIMX K pPa3pylICHHIO OCHOBAHMM M  IIOJTHOU
HENPUTOTHOCTH COOPYXEHUH K SKCIUTyaTalluH.

3.11onoa3enn: HeycToitunBelii MacCHB TPyHTa, CMEIIAIOIIHICS IO OTKOCY WIIH CKIIOHY.

3.12 ocHOBaHMe THAPOTEXHUYECKOI0 COOpY:KeHMsA: EcTecTBeHHas WM UCKYCCTBEHHO
chopmupoBaHHas (TEXHOT€HHAs) TPYHTOBAas TOJIIA, HAXOASAIIASICA TOJ  TIOJIOIIBOM

2
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COOpY)KEHHsSI WJIM BMeNIamas ero (yHIaMeHT, BOJOYINOPHBIC AJIEMEHTHl U JpPEHAKHBIC
YCTpOMCTBA.

3.13 mos3yyects rpyHnra: llpouecc amurensHoro aegopMupoBaHUs TPYHTa BO BPEMEHHU
1OJ IeHCTBUEM IIOCTOSHHOW Harpy3KH.

3.14 npeneabHOe paBHOBeCHE CHCTEMbI «COOpY:KeHHMe—OCHOBaHUe»: CocrosHue
CUCTEMBI, IIPU KOTOPOM HE3HAUUTEIbHOE YBEJIMYEHUE BHEIIHEH Harpy3kud HIOpUBOAUT K
HApYIICHUIO YCTAHOBUBIIETOCS PABHOBECHS U BBI3BIBACT IOTEPI0 YCTOWYMBOCTH TPYHTA,
COIIPOBOKIAIOILYIOCS BBIIOPOM TPYHTa H3-IOJ IOJIOLIBBI COOPYKEHMsI CO 3HAUUTEIIbHBIM
HApaCTaHUEM OCaJIKH.

3.15 npeaenbHoe cocTosinve (MPOYHOCTBH) rpyHTa: CoCTOsIHME TpyHTa B TOYKE, IPU
KOTOPOM KacaTelIbHbIe M HOpMaJIbHBIE HAINPSDKEHHS B DJIEMEHTE TPYHTA CBSI3aHBI KPUTEPUEM
npounoctu (Kymnona, Kynona—Mopa, Museca—Illnelixepa u T.1.), a nedopmaruu casura
MOTYT pa3BUBAThHCS HEOTPAHUYCHHO.

3.16 npo4HoCcTh IpyHTA AjdUTeNbHasA: [IpOYHOCTH I'pyHTA NpHU JUIMTEIBHOM JEHCTBUU
Harpy3KH.

3.17 pacuetrnblii rpyHTOBBI 3jeMeHT (PI'J): OOveM rpyHTa, B mpeaenax KOTOPOTO
HOpMAaTHUBHBIE W (WIM) pacueTHbIE 3HAYCHHS XapPaKTEPUCTHK TpPyHTa MPUHUMAIOTCS
HOCTOSIHHBIMU WJIM 3aKOHOMEPHO M3MEHSIOIIMMUCS 110 HAIIPaBJICHUIO.

3.18 pacueTrHasi reoMexaHuyeckass Mojejb 00bekTa: (COBOKYMHOCTh paCUETHBIX
IPYHTOBBIX 3JIEMEHTOB B pacCMaTpUBAaeMOM 001aCTH OCHOBAHUS.

3.19 compoTuB/ieHHEe HeIPEHMPOBAHHOMY CIBHMIY: MaKCUMalbHOE CONPOTHUBIICHHE
IpyHTa CIIBUTAOLIEH HAarpy3Ke B YCIOBHUSIX OTCYTCTBUS IPEHUPOBAHUS.

3.20 cy¢pdo3us: BeiHOC METKMX YacTHUI] HECBS3HOTO I'PYHTAa M PACTBOPEHHBIX BEILIECTB
BOJIOM, (GDUIIBTPYIOIIEHCS B TPYHTOBOW TOJIILIE COOPYKEHUS U/UIIHA €r0 OCHOBAHMUS.

3.21 tepmokapcet: [Ipomecc BbITanBaHUS TOA3EMHBIX JIBJAOB C MOCIEIYIONMEH OCaIKOn
IpyHTa, NMPUBOJAIIEH K 00pa30BaHHUIO OTpULIATENbHBIX (opM penbeda i MHUKpopenbeda
(6mro1a, BOPOHKH, BIIAMHBI, 3aMaIMHBI, KOTJIOBUHBI).

3.22 ¢uiabTpanMoHHasi NPo4YHOCThb: CIOCOOHOCTb OCHOBAHHS  CONPOTUBIATHCA
JNECTPYKTUBHOMY BO3JEHCTBHIO (DMIBTPAIMOHHOTO TIIOTOKA, MPOSBISIONIEMYCS B BHUJE
MEXaHUYECKOM WM XUMUYecKoi cypdo3uu.

3.23 ¢uabTpanus: J[BmwKeHHe BOIBI B TPYHTaX M MOPHCTHIX cpenax MoJ JeHCTBHEM
I'PaBUTALIMOHHBIX CHJI.

4 O01ue moJIoKeHus

4.1 IlpoekTupoBaHWE OCHOBAHUN T'MJIPOTEXHUUYECKUX COOPYKEHUN JOJKHO BBIMOIHATHCS
Ha OCHOBE:

pe3yabTaTOB HMHYKEHEPHO-T€OJIOTMYECKUX, T€OKPHOJIOTUYECKHX M THIPOr€OJIOrMYECKUX
U3bICKAaHUH M HCCIEOBAHUHM, COJAEpXAllUX JaHHbIE O CTPYKType, cocTaBe, (u3HKo-
MEXaHMYECKUX U TeII0(QU3NUECKUX XapaKTepUCTHKAX 3JIEMEHTOB MaccuBa I'pyHTa, HaIllopax,
YPOBHSIX U XMMHYECKOM COCTaBE IMOJ3EMHBIX BOJI, 00ACTAX MX MUTAHUS U JPEHUPOBAHMS,
HaJIU4YUHU MEP3JIOTHI U T. 11.;

JIAHHBIX O CEMCMUYECKON aKTUBHOCTH paliOHa BO3BEIECHUS COOPYKECHUS;

ONbITa BO3BEICHHS AHAJIOTUYHBIX THUAPOTEXHUYECKUX COOPYKEHMM B  CXOIHBIX
WH)KEHEPHO-TEOJIOTMYECKUX U KIMMAaTUYECKUX YCIOBUSX;

JAHHBIX, XapaKTEPU3YIOLIUX BO3BOJMMOE THAPOTEXHUYECKOE COOpYyKeHHUE (Ha3HaueHHeE,
KJIaCC, THII, KOHCTPYKLUs, pa3Mepbl, IMOPSALOK BO3BEACHMS, ACUCTBYIOIIME HArpys3KH,
BO3/ICICTBUS, YCIOBUS IKCIUTyaTallu U T.1.);

ydeTa COLMaIbHO-DKOHOMHUUYECKUX YCIIOBUM paliloHa CTPOUTEIBLCTBA;
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TEXHUKO-IKOHOMUYECKOTO CpaBHEHUSA BAPUAHTOB IIPOEKTHBIX peLieHui,
00ecreynBaroIlero NpUHATHE ONTUMAJIBHOIO BapHaHTa C PALMOHAIBHBIM HCIOJIb30BaHHEM
MPOYHOCTHBIX, Je(POPMALMOHHBIX WM JAPYTrUX CBOWCTB I'PYHTOB OCHOBAHHUS U MaTEpHUAIOB
BO3BOJMMOIO COOPY)KEHHs IIPU HAWMEHBLIMX IPUBEICHHBIX 3aTparax W BBIIOJIHEHUU
TpeOoBaHU 0€30MACHOCTH — TEXHHUYECKOH, COIUATBHON M SKOJIOTHYECKOM.

4.2 Ilpu IpOEKTUPOBAHUU OCHOBAHUHN THUAPOTEXHUYECKHUX COOPYXKEHHUH JOJIKHBI OBbITH
IPEIYCMOTPEHBI PELICHHs, 00eCIIeUNBAIOIIIE OE30MaCHOCTh, HA/ICKHOCTb, I0JITOBEYHOCTD U
SKOHOMMYHOCTb COOPYKEHHUH, a TAKXKE OXpaHy OKPYKAIOLIEH Cpelbl Ha BCEX CTaIMsIX HX
CTPOUTEIIBCTBA U PACYETHOI'O CPOKA dKCIUTyaTauuu. s 3TOro 1pu NpOSKTUPOBAHUM CIIEYET
BBITOJIHATD:

OLICHKY = WMH)KEHEPHO-T€OJIOTMYECKUX  yCJIOBMM B~ 00JacTM  B3aUMOJAEHCTBHUS
IIPOEKTUPYEMOTO COOPY>KEHHs C TEOJIOTMYECKOM Cpelnod M IPOTrHO3 HMX HM3MEHEHUS B
CTPOUTEIIBHBIN U 3KCILUTyaTallMOHHBIN NIEPUOIBI;

pacyer Hecyllel CIOCOOHOCTH OCHOBAaHUS U YCTOWYMBOCTH COOPYKEHHUS;

pacyeT MECTHOW NMPOYHOCTH OCHOBAHUS;

pacueT yCTOMYNBOCTH €CTECTBEHHBIX CKJIOHOB U MCKYCCTBEHHBIX OTKOCOB, IPUMBIKAIOIINX
K COOPYKECHHUIO;

pacuer nedopMalMii CHUCTEMBl «COOPYXEHHE—OCHOBAHUE)» B pe3ysibTaTe JAeHCTBUS
CcOOCTBEHHOT'0 BECA COOPYKEHUS, 1aBJIEHUS BOJIbl, FPYHTa, CEHCMUYECKUX BO3/IEUCTBUMN U T.II.
U U3MEHEHMS CTPOEHUS M CBOMICTB I'DYHTOB B IIPOLIECCE CTPOMTENBCTBA M DKCIUIyaTallUH
COOPY’KEHHMSI, B TOM YHUCIIE C YY4ETOM UX IPOMEP3aHUS U OTTauBaHUS;

pacueT GUIbTPALIMOHHON MPOYHOCTH OCHOBAHUS, IPOTUBOJIABIEHUS BOJIbI HA COOPYKEHUE
U (pUIBTPAIIMOHHOTO pacxojia, a TakkKe NPy HeOOXOJUMOCTH — 0OBEMHBIX (PUIBTPAITMOHHBIX
CHJI U U3MEHEHUS (PUIBTPALIMOHHOTO PEXHUMA NPH U3MEHEHHWU HANPSIYKEHHOTO COCTOSIHUS
OCHOBaHMUS;

pa3paboTKy WHKEHEPHBIX MEpONPUATHHA, OO0ECHeurBaIOUIMX HECYIIYI0 CIIOCOOHOCTb
OCHOBaHUN M YCTOMYMBOCTb COOPYKEHUS, TPeOyeMYIO JIOJIFOBEYHOCTh COOPYKEHUS U €ro
OCHOBAaHHSA, a TaKXke, NPU HEOOXOJUMOCTH, YMEHbIIECHHE NepeMeIleHU, H3MEHEHUN
HANpPsDKEHHO-€(OPMUPOBAHHOTO  COCTOSIHUSL ~ CHCTEMBI  «COOPY>KEHHE—OCHOBAHUE,
CHIDKEHHE MTPOTHBOIABIEHUS U (PUIIBTPALIMOHHOTO Pacxo/ia;

pa3paboTKy MepoNpusiTUH, HAIIPaBICHHBIX HA COXpaHEHUE OJaronpUsTHON OKpyXKaromen
Cpebl WU YIIy4lIeHHEe YKOJOTHUeCKOW 00CTaHOBKHU IO CPAaBHEHUIO C €CTECTBEHHOM;

pa3paboTKy pa3ienoB JAeKiIapanuil 6e30MacHOCTH, KacaloINXcs HaJeKHOCTH OCHOBAHHM.

4.3 JIns 000CHOBAaHMS HAJEKHOCTU M 0€30MAaCHOCTH THAPOTEXHUUYECKHX COOPYKEHUMH
JTOJKHBI BBIOJIHATHCSA PacdeThl TUAPABINYECKOr0, PHIbTPALIMOHHOTO U TEMIIEPATYPHOIO
PEXKHMMOB, a TaKXe HANpPsHKEHHO-Ae(POPMUPOBAHHOTO COCTOSIHUSI CUCTEMBI «COOPYKEHHE—
OCHOBaHHE)» Ha OCHOBE IPUMEHEHHUS COBPEMEHHBIX TJaBHBIM 00pa3oM YMCIEHHBIX
METOJI0B MEXaHHUKH CIUIOIIHOW CPEIbl C YYETOM PEAIbHBIX CBOMCTB MAaTEPHUAIIOB U IOPOL
OCHOBAaHUHU.

ObecneueHne HaZEKHOCTH CUCTEMBI «COOPYKEHHUE—OCHOBAHHUEY JIOJIKHO 00OCHOBBIBATHCS
pe3ysbTaTaMH PacyeToB MO METOAY MpelIelbHBIX COCTOSIHMM MX MPOYHOCTH (B TOM 4YHCIIE
(GWIbTpallMOHHOM), ycToWuuBOCTH, JAedopmaruii u cmemeHuil. OCHOBOINOJATAIOIIUM
yCIIOBUEM O0ecrieueHus: HaIe)KHOCTH MIPH 3TOM SIBJIIETCS yCIIOBHE

YICFO S’Y_CRO’
Vn

(1)
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3aech F, — pacueTHOe 3HaUeHHE 00OOIEHHOIO CUIIOBOTO BO3AEHCTBYS (CUIIa, MOMEHT,

HampspkeHue), AegopMmalil WK APYyroro mapamerpa, Mo KOTOPOMY
MIPOU3BOIUTCS OIICHKA MPEEIILHOTO COCTOSIHUS, ONPECIICHHOTO C y4ETOM
KO3 PHUIMEeHTA HAJCKHOCTH 10 Harpy3ke yi (cm. 7.3);

R, — pacueTHOe 3HaueHHE 0000IIEHHON HeCyIlell cnocoOHOCTH, AehopMaLuU Ui

Jpyroro napaMeTpa, yCTaHaBIMBAEMOI'0 € y4eTOM KO3 UIIMEHTOB HAEKHOCTH
IO TPYHTY Yqg (cM. pa3zen 5);

Yn — K03 PUIIUEHT Ha/le)KHOCTU IO OTBETCTBEHHOCTH COOPYKEHMS;

Yic — KO3 PHUIHMEHTH COYETaHUH HATPY30K;

Yc — KO3 PHUITMEHTHI YCIIOBHI paOOTHI.

Ykazanust o onpeeaeHuto Y, Yic, Yc JaHbI B 4.5.

4.4 Harpy3ku 1 BO3AECHCTBUS Ha OCHOBAHME JIOJKHBI OIPEIEIATHCS PacuyeToM MCXOIS U3
COBMECTHOM pabOThI COOPYKEHHUSI U OCHOBAHUSI.

BenuunHa u HanpaBiIeHUE CEHCMUYECKUX BO3JIEHCTBUI JOJDKHBI OIPENENIATHCS C yUETOM
XapakTepa BO3ACHCTBUS, IIOJIOKEHUS OYara 1 AMHUIEHTPA 3eMIIETPSICECHUSL.

4.5 PacueTsl OCHOBaHUH TMIPOTEXHUYECKUX COOPYKEHHM ClleAyeT NPOU3BOIUTH MO ABYM
rpynmnam npeaeabHbIX COCTOSHUM:

o mepBoi rpymnne (moTeps Hecylled CIOCOOHOCTH W (WIM) HOJHas HENpPHUroJHOCTh
OCHOBaHUN M COOpPYKEHHUH Ha HUX K 3KCIUIyaTalluu) — pacuyeThl OOUIel NpOYHOCTH U
YCTOMYHMBOCTU CHCTEMBI «COOPYKEHHUE—OCHOBAHMUE», PACUETHl NEPEMELIEHUI, OT KOTOPBIX
3aBUCST POYHOCTb U YCTONYHUBOCTB;

10 BTOPOH IpyIe (HEMPUTroAHOCTh K HOPMaJIbHON 3KCIUTyaTalliu) — PacyeThl MECTHOM, B
TOM 4YHcie, (QUIBTPAIMOHHON MPOYHOCTH OCHOBAHMH, MEpeMEUIeHHd W aedopmanuid, He
OTHOCSIIMXCS K pacyeTaMm I10 IIEPBOM TpyIIIE.

JleneHue pacueToB Ha JBE TPYIIbl MpPENeIbHBIX COCTOSHUN YUHUTBHIBA€T XapakTep
BO3MO>KHBIX [TOCJIEZICTBUI NPU TOCTHKEHUN COOTBETCTBYIOLIETO IPEIEIBHOIO COCTOSHUS.

MeHnbpiiast 3HaYUMOCTb BO3MOJXKHBIX TOCJHEICTBUNM MpPU  JTOCTHIKEHUH IpeNeIbHbIX
COCTOSIHUM BTOPOW TPYIIIBI 110 CPABHEHUIO C NMPEACIbHBIMH COCTOSHUSMU IEPBOM TPYIIIBI
YUUTBIBAETCSl perilaMeHTalliel COOTBETCTBEHHO M MEHEE KECTKUX pacueTHBIX ycioBuil. B
CB3M C ATMM B YycioBuM (1) NpUHHMMAIOTCS ClEeAyroIlMe 3HAa4eHUus KOod(PQPHUIHEHTOB
HaJIe)KHOCTHU:

JUIsl IEPBOM IPYIIIBI IPEAETBHBIX COCTOSIHHUMN:

vn st coopyxenuit I, 11, III u IV knaccoB cooTBercTBeHHO paBHbiMu 1,25; 1,20; 1,15; u
1,10;

Yic PABHBIMH:

JUISL OCHOBHOT'O COYETaHMsI Harpy30K B epuoJl HOpMaibHOH 3kcryatanuu — 1,00;

npu 0co00il Harpy3ke, B TOM YHCJI€ CEHICMHUUECKON Ha YPOBHE MPOEKTHOTO 3€MJIETPSICEHUS
(I13), romoBoii BepostHocThio 0,01 1 menee — 0,95;

npu ocoboi Harpyske, Kpome ceiicMuueckol, rogooit  BeposiTHocThi0 0,001 1 MeHee —
0,90;

IpU CEMCMHUYECKON Harpy3ke YypOBHS MaKCHUMAaJbHOTO PAacYeTHOTO 3eMJIETPSICEHUS
(MP3) - 0,85;

JUTSI COYETAaHUsI HATPY30K B IIEPHOJIBI CTPOUTENHCTBA U peMoHTa — 0,95;

JUIsl BTOPOM TPYIIIBI IPEAEIBHBIX COCTOSIHUI BO BCEX CIYYasiX Yn U Yic PABHbIMHU 1.

3HaueHus Kod3(p(dUIKEHTa Y, PErIaMEeHTUPYIOTCS B 3aBUCHMOCTH OT BHJIOB COOPYKEHHH,

OCHOBaHHUI U pacu€ToOB B COOTBCTCTBYIOIIUX pa3JciaX HACTOAMICTO JOKYMCHTA.
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4.5.1 Pacyersl 1O IEpBOM TIpyNIE JOJKHBI BBIIOJHATHCA C IL€JIbI0O HEIOIMYIIECHUS
CIENYIOIIUX MPEACIbHBIX COCTOSIHMM, MCKIIOYAIOIMUX IOJHYK HENPUTOJHOCTh K
JKCILTyaTaluu:

HOTEPU OCHOBAHHUEM HECYIIEH CIIOCOOHOCTH, a COOPYKEHUEM — YCTOMYUBOCTH;

HapyIICHUH oO0mIel (UIBTPAIIMOHHON TPOYHOCTH HECKATbHBIX OCHOBAHUW, a TaKXKe
MECTHOM (DUIBTPALIMOHHOM MPOYHOCTU CKAJIBHBIX M HECKAJIbHBIX OCHOBAaHHUM B TeX ClydasXx,
KOrZla OHM MOTYT IIPUBECTH K IOSBJICHUIO COCPEJOTOYEHHBIX BOJOTOKOB, JIOKAJIbHBIM
paspylIeHHMsIM OCHOBaHMS M JAPYTUM IOCIEJCTBHUSAM, MCKIIOYAOIUM BO3MOXXHOCTh
JlalbHENIIEH SKCIUTyaTallud COOPYKEHUS;

HapyLWEHUH NPOTUBOPUIBTPALIMOHHBIX YCTPOWCTB B OCHOBAaHMHM WJIM HUX HEIOCTATOYHO
3 PeKTUBHON pabOTHI, BHI3BIBAIOUINX HEIOMYCTUMBIC MOTEPH BOABI U3 BOJOXPAHWIHI U
KaHaJIOB WJIH MOATOIUICHHUE U 3a00JIa4MBaHue TEPPUTOPHIA, OOBOJHEHHE CKIIOHOB U T.11.;

HEPaBHOMEPHBIX IEPEMELICHUN Pa3JUM4HbIX YYaCTKOB OCHOBAHMS, BBI3BIBAIOIINX
pa3pyLIeHMsI OTIENbHBIX YacTe! COOPYKEHUM, HEAOMYCTUMBIX 10 YCIOBHSM UX JajbHEHIIEN
OKCIUTyaTaly (HapylIeHUe SAep, SKpaHOB M JIPYTUX MPOTHBOQMIBTPAIMOHHBIX 3JIEMEHTOB
3eMJISIHBIX IUIOTMH U J1amO, HEIOIyCTHMMOE PACKphITHE TPELIMH OETOHHBIX COOpYXEHUH,
BBIXOJl U3 CTPOS YIULIOTHEHUH LIBOB U T.II.).

ITo mpenenbHBIM COCTOSHUSAM IIEPBOM TPYMIBl CIEAYET TAKKE BBIIOJHATH PacUEThI
IIPOYHOCTH M YCTOMYMBOCTH OTHAEIBHBIX JJEMEHTOB COOPYKECHHM, a TakKe pPacueThbl
NIEPEMELICHU KOHCTPYKLMH, OT KOTOPBIX 3aBUCUT IIPOYHOCTb WM YCTOMYMBOCTD
COOPYXKEHHMSI B IL€JIOM WJIM €ro OCHOBHBIX 3JEMEHTOB (HampuMep, AaHKEPHBIX OIOp
IIMTYHTOBBIX MOANOPHBIX CTEH).

K mnepBoii rpynmne mnpenenbHbIX COCTOSIHUM JOMKHBI OBITh OTHECEHBI TAKXKE PacdeThbl
NEPEMELICHU COOPY)KCHMM WM UX KOHCTPYKTHBHBIX JJIEMEHTOB, IOBEICHHE KOTOPBIX
MO’KET IPUBOJUTH K HEBO3MOXHOCTHU HKCIUTyaTallUM TEXHOJIOTHYECKUX CUCTEM OOBEKTA.

OTKOCBI, pacroyIOKEHHbIE B HEMOCPEICTBEHHOM OJM30CTH OT COOpPYXKEHHH M B MecTax
IIPUMBIKAHUS TOCIEIHUX, JOJDKHBI, KaK IPABWIO, PACCUUTHIBATHCS HA YCTOMYHMBOCTH IIO
[IEPBOM TpyMIEe INPENENbHBIX COCTOsAHMN. Eciau moreps yCTOMYMBOCTH TaKUX OTKOCOB HE
IIPUBOAUT COOPYKEHUE B COCTOSIHUE, HENPUTOAHOE K IKCIUIyaTallMHM, TO PacdyeTbl OTKOCOB
CJIEyeT BECTHU 10 BTOPOH I'PYIIIE MPEAEIbHBIX COCTOSHUM.

4.5.2 Pacuerbl 1O BTOPOH TpyNIE IODKHBI BBHIMONHATHCS C LENBI0 HEAOMYIICHUS
CJIEAYIOIIMX MPEIENIbHBIX COCTOSIHUM, 00YCIOBIMBAIOIIUX HEMTPUTOJHOCTh COOPYKEHUH U MX
OCHOBAaHUM K HOPMAJIbHOW JKCILTyaTalluu:

HapyIIEeHUH MECTHOM MNPOYHOCTH OTAEIbHBIX 001acTeil OCHOBaHMS, NPUBOIAIMUX K
MOBBILICHUIO TPOTUBOABIEHUS, YBEIUYECHNUIO (GUIBTPALMOHHOTO pacxo/a, NepeMenieH!il u
HAaKJIOHA COOPYKEHUH U 1p.;

MPOSIBJIEHUH MOJI3YyYECTH U TPEIIMHOOOPA30BaHUS B IPYHTAX;

MIEPEMELICHUN COOPYKEHUN M I'PYHTOB B OCHOBAHWMM, NMPUBOAALIMX K OCIIOKHEHUSM B
AKCIUTyaTallMi 00bEeKTa, KpOME CIy4yaeB, YKa3aHHBIX B HoAnyHKTe 4.5.1;

MIOTEPU YCTOMYMBOCTH CKJIOHOB M OTKOCOB, BBI3BIBAIOLIEH YaCTUYHBIN 3aBajl KaHaja WIH
pyciia, BXOJIHBIX OTBEPCTUH BOJOIPHUEMHHUKOB W JIpyrM€ IOCIEICTBHS; €CIH IOTEPS
YCTOMUMBOCTHA CKJIOHOB MOJKET IPHUBECTH COOPYKEHHE B COCTOSHME, HENPUTOAHOE K
JKCIUTyaTalli¥, pPacyeTbl YCTOWYMBOCTM TAaKUX CKJIOHOB CIEIYET NPOU3BOAUTH IO
IIPEJIEIbHBIM COCTOSTHUSM MEPBOI TPYIIIBL.

B Tom ciydae, korga pacdeTsl MECTHOM NPOYHOCTH OCHOBAHUS CBUIETENIBCTBYIOT O
BO3MOXXHOCTH TIOTE€PU HECYIIeH CIOCOOHOCTH OCHOBaHHsS B 1€JOM, JOJDKHBI OBITh
MIPEAYCMOTPEHBI MEPOIPUATHS 10 YBEIWYEHUIO IPOYHOCTH OCHOBAHHSA WM HW3MEHEHHUIO
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KOHCTPYKIIUU CHCTEMBI «COOPY>KEHHE—OCHOBAHUEY, 00CCIICUNBAIOIIUE BHITIOJHEHUE YCIOBUE
(1) nns mepBoO# TPYNIBI MPEAETBHBIX COCTOSTHHM.

4.6 Ilpu mpOEKTUPOBAHUN OCHOBAHUH THAPOTEXHUYECKHX COOPYKECHUH, MOJBEPIKEHHBIX
JNEHCTBUIO TMHAMUYECKUX HArpy30K, pacueTbl OCHOBaHHM B HEOOXOIUMBIX CIydasix CIeayeT
MPOU3BOJUTH C YUYETOM JIMHAMHYECKOTO XapakTepa B3auMOJCHCTBUS COOPYKEHHS C
OCHOBaHUEM (HCMONb3Yysl, KaKk MpaBWJIO, HEJIWHEIHbIE MOJEIN TPYHTOB) M BO3MOXKHOTO
W3MEHEHUS CBOMCTB IPYHTOB MPHU JUHAMUYCCKUX (IIUKITNYCCKHIX ) BO3ICHCTBUSIX.

4.7 Hapsgy ¢ AeTepMUHUCTHMYECKMMH METOAAMU pacyeTa MPOYHOCTH OCHOBAHUU H
YCTOMUMBOCTA  THAPOTEXHUYECKHX  COOPYKEHMM  PEKOMEHIYeTCsl  MCIOJb30BaTh
BEPOATHOCTHBIEC METObI OILICHKU MX HA/IKHOCTU U OTKA30B.

[Ipu oreHke BEpOSTHOCTH OTKa3a CHUCTEMBI «COOPY>KEHHE—OCHOBAHUEY
OILICHUBATh BEPOSITHOCTh BBIIIOJIHEHUS YCIOBHS

R«— F«>0.
IIpu sTOoM 0600LIEHHAs cula MpeaeabHoro conporusinenus R, u 00o0imeHHoOe cuaoBoe

cienyer

Bo3zaelicTBue F,, coorBercTByrOmME K-My COYETAaHHMIO HArpy3oK, pacCMaTpUBAIOTCS Kak

BEJIMYMHBI, UMEIOLIUE CIIy4anHbli Xapakrep. [lomydeHHas BEpOATHOCTh OTKa3a CPABHUBACTCS
C HOPMaTHBHBIM YPOBHEM OTKa3a (I1oTepel yCTOWYMBOCTH U T.11.).

3HaueHUs: HOPMAaTHBHBIX YPOBHEH BEPOSTHOCTH OTKa3a (MOTEpU YCTOMUMBOCTH
COOpPY)KEHMs, HapylIEHUS IMPOYHOCTH OCHOBAaHUS), OTHECEHHbIE K CPOKY CIy>KObI

COOpyKeHus T, cielyeT NPUHUMATh Ha OCHOBE CTaTHCTHYECKHMX JAaHHBIX II0 OTKAa3aM

(aBapusiM) U noBpexAeHUSAM. [Ipu OTCYTCTBUM TakuX AAHHBIX JIOMYCKAeTCs MOJIb30BaThCS
JAHHBIMM TaOIHULbI 1.

Tad6numa 1

Krace mﬂpOTeXHHV%CKHX BepositHOCTB OTKa3a, 1/ron
COOPYKEHUH >
| 5107
I 5107
Il 2,510
\Y 51072

4.8 B mpoekTaX OCHOBAaHHI COOPYXCHHH JOJDKHA OBITH IMPETyCMOTpPEHa MpOorpaMma
MOHUTOpPHMHTa, TJaBHOM 3ajaueil KoToporo sBisercs oOecreueHue O€30MacCHOCTH
CTPOUTENBCTBA U IKCIUTyaTallUM COOPY>KEHHWH, BKJIKOYas BBISBICHUE OIACHBIX IPOLECCOB H
SBJICHUN 7151 pa3pabOTKU MpenynpekAaoluX U 3allUTHBIX MeponpusTHil. B mporpamme
MOHMTOPHHTA JOKHO OBITH Y/I€JI€HO MOBBIILIEHHOE BHUMAaHKE 3TallaM CTPOUTENbCTBA, BBOLY
B OKCIUIyaTallMl0 M TEpPHOAY OKCIUTyaTallid [0 CTaJuu CTa0MJIM3alH IPOLECCOB
B3aumozeiictsus ' TC ¢ npupoausiM koMiuiekcoM. [Ipu HeoOxoaumMocTu mporpaMmma J10JKHa
YTOUHATHCS Ha KaXJOM dTalle ¢ y4eTOM U3MEHEHMS PEAlIbHBIX YCIOBUM.

4.9 CoctaB U 00beM HATYpHBIX HAOJIOJCHWI JOJKHBI Ha3HAYaThCS B 3aBHCHMOCTH OT
KJlacca COOPY)KEHHH, UX KOHCTPYKTUBHBIX OCOOEHHOCTEH M HOBH3HBI IMPOEKTHBIX PELICHUH,
TeOJIOTUYECKUX, TUAPOreOJIOTHYECKUX, TIE€OKPHUOJOTHYECKUX, CEHCMHMYECKUX YCIOBHH,
crioco0a Bo3BelleHUs U TpeOoBaHMH FKCIuTyaTanuu. HabmrogeHusMu, Kak MpaBuilo, cCieayeT
ONPENENATh:

OCaJIK!, KPEHbI U TOPU3OHTAIIBHBIEC CMELICHUS COOPYKEHUS U €r0 OCHOBAHUS;

(2)
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TEeMIIepaTypy TpyHTa B OCHOBAaHHU U TPYHTOBOM COOPYXKEHUHU (IIPU CTPOUTEIHCTBE B
CYPOBBIX KJIMMAaTUYECKUX YCIIOBUSX, IPH CPEAHETOI0BOM TeMieparype Bo3ayxa Hike 1°C);

MbE30METPUUYECKHE HAMOPBI BOJbl B OCHOBAHUU U TPYHTOBOM COOPYKCHHUH (I1OJIOKEHHE
MOBEPXHOCTH JICTIPECCHUH);

pacxo/ Bojbl, GUIBTPYIOIIEHCS Yepe3 OCHOBAHUE COOPYKECHHUS;

XUMHUYECKHH COCTaB, TEMIIEPATypy U MYTHOCTh NMPOQHIbTPOBABILEHCS BOJBI B ApEHaXax,
a TaKKe B KOJUIEKTOPAX;

3¢ peKTUBHOCTH Pa0OTHI IPEHAKHBIX U MPOTHUBOPUIBTPALIMOHHBIX YCTPONUCTB;

HaANPSDKEHUS U 1ehopMaliii B OCHOBAaHUU COOPYKCHHUS,

IIOPOBOE JABJICHUE B OCHOBAHUM COOPYKEHUS;

CECMUYECKHUE BO3JICMCTBHS HA OCHOBAHHUE.

OrnpezneneHne yKa3aHHBIX ITOKa3aTeNed MPOU3BOJUTCS C HMCIOJb30BAaHUEM PE3YJbTATOB
WHCTPYMEHTAJIbHBIX HM3MEpeHuil. B /omonHeHne K MHCTPYMEHTAIbHBIM HAOIIOEHUAM
cienyeT NpeaycMaTpuBaTh W BHU3yallbHbIE JUIsl OINEPATUBHOIO BBISIBICHUS BHELIHUX
MPOSIBJICHUN  pa3BUTUSL HEOJArONPHUATHBIX TMPOLIECCOB B OCHOBAHMM W TPYHTOBBIX
COOPYKEHHUSIX.

CocraB 1 00bEM HATYPHBIX HAOIIOACHUI B CHCTEME MOHUTOPUHTA JIOJKHBI Ha3HAYATHCS B
COOTBETCTBUU C pa3pabOTaHHBIMU CIEHApUSIMU pPA3BUTUS  MOTEHUHUAIbHBIX aBapuil M
WHIIUJICHTOB, a TAKXKE UX MOCJIEACTBUH C IEJIbIO MPEIOTBPAIICHHS YPE3BBIYANHBIX CUTYaIIUM.

4.10 Ilpu npoekTupoBaHuM OCHOBaHUU coopyxkeHuit I[-III kigaccoB HeoOXOAMMO
npeaycMaTpuBaTh YCTaHOBKY KOHTpPOJbHO-U3MepuTenbHoi anmnapatypel (KMA) nus
MPOBEJCHUS HATYpHBIX HAOJIOJEHUN 3a COCTOSHHEM COOPYXKEHUW M HX OCHOBAaHUN B
MpoIecce CTPOUTENBCTBA M B TEPUOJ HMX OHKcriayatauuu (cormacHo 4.9) kak nans
OINIEPAaTHUBHOU OII€HKHU HAJEHKHOCTH OTIEJIbHBIX 3JIEMEHTOB, TAK U CUCTEMBI «COOPYKEHUE—
OCHOBaHHUE» B I1€JI0M, CBOCBPEMEHHOT'O BBISIBIICHUA J€(PEKTOB U MOBPEXKJACHUN B CUCTEME,
NpPEIOTBpAIICHUs] aBapUil, YJIYYIIEHUs YCIOBUH HKCIUTyaTallUM, a TaKXKe JJsi OLEHKHU
MPaBUIBHOCTH TPUHATHIX METOJIOB pacyeTa, UX COBEPIICHCTBOBaHUS. JlJIsi COOpYyKEeHUS
IV kiacca u UX OCHOBaHUU, KaK MPaBUIIO, CIEAYeT MpPEeIycCMaTpUBaTh reofe3uuecKue u
BHU3YyaJIbHbIC HAOJOACHUS.

CocrtaB u 00vem yctanoBku KA B coopykeHHE U €ro OCHOBaHUE JOJIKHBI OMPeNeIsIThCS
MIPOEKTOM HATYPHBIX HAOIIOJCHUN U UCCIIEIOBAHUM, KOTOPBIA COCTABISETCS JUIsl BCEX CTaIUN
MIPOEKTUPOBAHUS, CTPOUTENBCTBA M HKCILTyaTallUM M SBJISETCS HEOTHEMJIEMOW 4YacThIO
MPOEKTAa COOPYKEHUS.

IIpumeuanus

1 VcranoBka KHA Ha coopyxkeHusx [V kiacca 1 B X OCHOBaHHAX PEKOMEHAYETCS IPU 0OOCHOBAHHH IS
CJIOKHBIX MH)KEHEPHO-T€OJIOTMYECKNX YCIOBHI M IIPH NCTIOJIb30BAHMH HOBBIX KOHCTPYKIIUH COOPYKEHUI.

2 Jlns coopyxennii IV kiracca MHCTpyMEHTaNIbHBIE HAOJIIOJCHUS JOIYCKAaeTCsl OTPAaHUYUTh HAOIIOICHUAMHU
3a (huIbTpanueil B OCHOBaHNWH, OCaIKaMU M CMEIEHUSIMH COOPYKEHHS U €r0 OCHOBAHUS.

4.11 Ilpy TpOEKTUPOBAHUU OCHOBAHUHN THUAPOTEXHUYECKHX COOPYKEHHH JOJDKHBI OBITh
MPElyCMOTPEHBI MHKEHEPHbIE MEPOINPUATHUS 110 OXPaHE OKPY’KAIOLIEH Cpeabl, B TOM 4HCIIe
[0 3aIIUTE MPWIETaloIIUX TEPPUTOPUM OT 3aTOILUIEHUS W IOATOIUIEHMS, OT 3arps3HEHUS
MOJI3EMHBIX BOJI MPOMBIIIJICHHBIMU CTOKaMHU, a TaKXe IO MPEeJI0TBPALICHUIO OMOJI3HEH
OeperoBbIX CKJIOHOB W JAPYrHX IPOIECCOB, CIIOCOOHBIX BBI3BAaTh HETraTHUBHBIC SIBJICHUS B
6eperoBbix npumbikaHuax ['TC u B BogoxpaHuiuile (HEIPOEKTHYIO BOJIHY, MEpPENOIHEHUE
BhIlle (popcupoBaHHOrO mnoanopHoro ypoBHs (PIIY) u T.1.), a TaKkKe NOBPEKICHHUE
OCHOBHBIX COOPYKEHHI HallOPHOTO (POHTA.

4.12 Dxonoruyeckoe 000CHOBaHHE NMPOEKTa 00yCTPOHCTBA OCHOBAHUS THAPOTEXHUUYECKUX
COOPYKEHHM JOJDKHO BKJIIOYATh pa3pabdOTKy KOMIUIEKCa MPUPOIOOXPAHHBIX MEPOIPHUSTHMA
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IPU CTPOUTENBCTBE U JKCIUIyaTallUM COOPYXEHHUH, MPEAyCMaTpUBAIOLIUX HENPEBBILLICHUE
JIOITyCTUMOIO ~ YPOBHSI ~@HTPOIOI€HHOI'O0 BMEUIATENbCTBA B INPUPOJHYIO Cpeay H
rapaHTUPYIOUIMX COXPAaHHOCTb IPHUPOJHOM Cpelbl U INPENOTBPALLEHUE B HEM HETaTMBHBIX
JECTPYKTUBHBIX IHporueccoB. Creayer Takke paccMaTpuBaTb MEPONPHUATHS, BEAyLIUE K
YIYYLIEHUIO S3KOJIOIMYECKOH OOCTaHOBKM 110 CPAaBHEHMIO C €CTECTBEHHOW IPUPOAHOMN
(co3maHue 30H peKpealuH, peKyJIbTHBALMU 3€Melb U BOBJICYEHHE MX B XO035HCTBEHHYIO
JESATEIbHOCTh YeloBeKa U T.A.). [Ipm 3TOM IOMKHBI paccMaTpUBaThbCsl HE TOJBKO paioH
PAcCIIONIOKEHHSI OCHOBHBIX COOPYEHHMH, HO U 00JacTh BIMSAHUSA BOAOXPAHWIIMILA U HUKHETO
obeda I'TC xak B CTpOMTENbHBIN, TaK M B AKCILUTyaTallMOHHBINH niepuosl. Ocoboe BHUMaHHE
9THUM BOIPOCAM JOJDKHO OBITh YAEJNEHO IpU BO3BEACHUU COOPYXEHHH, 00pa3oBaHUM
BOJOXPAaHWIMIL U T.II. B YCIIOBUSAX KapCTYIOLUIUXCS U MHOTOJIETHEMEP3JIBIX TPYHTOB.

IIpu npoexktupoBanuu ocHoBanuii ['TC crnemxyer pykoBOACTBOBATHCS 3aKOHOIATEIIbHBIMU
aKkTaMd M HOPMAaTHBHBIMU JIOKYMEHTaMH, YCTaHABJIMBAIOIIMMU TpeOOBaHUA K OXpaHe
HOPUPOJHOM Cpejibl TPU HHKEHEPHOU JesITeIbHOCTH.

4.13 Marepuaiibl, HCIOJIB3yeMble MTpPU CTPOUTEIBCTBE (TMPUBO3HBIE WM MECTHBIE),
XUMHUYECKHE J00aBKM W peareHTbl JOJDKHBI MPOXOAMTh CAHUTAPHYIO U 3KOJOIMYECKYIO
IKCIEPTU3Y KaK CaMUX MaTepUalioB, TaK U PE3y/IbTaTOB MX BO3ACUCTBHS Ha YEJIOBEKA U

MPUPOJIHYIO Cpery.

5 K.naccmbmcaunﬂ I'PYHTOB M UX (l)I/I3I/lKO-MeX3HI/l‘leCRl/Ie
XapaKTECPUCTUKHU

OO01IuMe moJI0KeHus

5.1 ®Ou3uko-MeXaHWYECKUE XapaKTEePUCTUKH TIPYHTOB HEOOXOJUMO OIpENesATh s
MCIIOJIb30BaHUs UX 3HAUEHUH MpHu:

KJaccu(UKalMM TPYHTOB OCHOBAaHUS U  BBIJICJIEHUM HHKEHEPHO-TEOJOTHUECKUX
AIIEMEHTOB;

OTIpeNielIeHNH OJIHUX IIOKa3zaTeslell depe3 Apyrue ¢ IMOMOIIbI0 (YHKIMOHAIBHBIX WU
KOPPEISILIMOHHBIX 3aBUCUMOCTEN;

pelIeHUH 3aJad  NPOEKTHPOBAHHS OCHOBAaHMH THUIPOTEXHMUYECKHX  COOPYKEHHH,
periIaMeHTHPOBAHHBIX 4.2.

5.2 Knaccuukanuioo TpyHTOB OCHOBAaHHMH THUAPOTEXHUYECKHX COOPYXKEHHMH CleayeT
BBINOJHATH cornacHo TpeboBaHusM ['OCT 25100, Tabnuipl A.2 npuiiokeHust A HaCTOAIIETO
CBOJIa TMpaBWJ, paccMaTpuBas TPUBEIECHHbIE B HHUX XapaKTePUCTUKU TPYHTOB Kak
KJIacCCU(pUKALMOHHBIE.

5.3 Jlnsa xnaccupuKauy TPYHTOB M HPOEKTHPOBAHUS OCHOBAaHMM THAPOTEXHUYECKHUX
COOPYKEHHM HEOO0XOAMMO ONpEeAeNsiTh SKCIEPUMEHTAIBHO M BBIYUCIATH CIEAYIOLINE
knaccu¢ukanuonnsle (cormacHo 'OCT 25100) xapakTepUCTUKU TPYHTOB:

TpaHyJIOMETPUYECKHI COCTAB;

IUIOTHOCTB p;

IUIOTHOCTb YacTHIl s,

IUIOTHOCTB CKEJIETA pd;

OPUPOIHYIO BIAXHOCT W,

KO3 PUIHUEHT MOPUCTOCTH e,

BIIQ)KHOCTb Ha rpaHuIax packareiBanus W, u Tekyuect W,

YUCIIO IIACTUYHOCTH p;

nokasaresib TeKy4ecTH | ;

KOd((UITMEHT BOJOHACHIIIIEHUS &;

CTETIEeHb MJIOTHOCTH MECKOB |¢;
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Tabnunma 2

DU3NKO-MEXAHUUECKUE XapaKTEPUCTUKU TPYHTOB
COHpOTI/IBJ'[eHI/Ie
IUIOTHOCTh ko3 urreHT OJTHOOCHOMY MOZyJIb
CyXOro rpyHra TMOpUCTOCTHU PaCTAXKECHUIO Z[e(i)OpMaL[I/II/I
Knaccnduxarnmonnas (B Maccuse) (BMaccuBe) | MOPOAHBIX OJOKOB B IpyHTa
XapaKTCPpUCTUKA 'PYHTOB p T/M3 BOJOHACBIIIICHHOM (B MaCCI/IBe)
d- COCTOSIHHH E MIla
R > MITa
A CkajJbHbIe
CkaJpHbIC ITpH Tpeesie TPOYHOCTH Ha 2,5-3,1 <0,01 >1,0 > 20000
OJIHOOCHOE C3KaTHE OTICIFHOCTH
R. > 5 MIla
MarmaTryeckue (TpaHUTHI, THOPUTEL,
TOpGUPHUTHI U Ip.)
Metamopudeckre (THEHCHI, KBaPIUTHI,
KPUCTAJTTUYECKHE CIaHIIbl, MPaMOPHI U
ap.)
OcaznouHble (U3BECTHSIKH, T0JIOMUTHI,
MIeCYaHHUKH U Jp.)
IlonyckanbHble pu R: <5 MlIla 2,2-2,65 <0,02 <10 200-2000
Ocanoynple (TTMHUCTHIC CIAHIIbI,
apruJUIUTh, aJIEBPOJIUTHL, IECUAHUKH,
KOHTJIOMEpaThl, MEJIbI, MEPTeNH, TY(]HI,
THIICHI U JIp.)
b HeckaabHble
KpymHooO10MOUHBIE (BaTyHHEIE, 1,4-2,1 0,25- 1,00 — 20-200
TaJICYHUKOBEIC, TPAaBUITHEIC), IECYAHBIC
[IeimeBaTo-rIMHUCTHIC (CYTIECH, 1,1-2,1 0,35-1,00 — 4-10
CYTJIMHKY ¥ TJINHBI)

IIpuMedanue— B npuiokenun A mpuBeseHa KiacCH(HUKANUSA MACCHBOB CKaJbHBIX PYHTOB: 1O CTEMCHH
TPEUIMHOBATOCTH, BOJOMPOHHIIAEMOCTH, AeHOPMHUPYEMOCTH, BBIBETPEIIOCTH, MO HAPYIICHHIO CIUIONIHOCTH (Pa3jioMbl U
TPEIIMHBI), MO0 CTENEHH OJHOPOJHOCTH, a TAKXKE I0 JILAUCTOCTH CKaJbHBIX M HECKAIbHBIX TPYHTOB W IO CTENEHHU
[IEMEHTALNH UX JIHIOM.

CTETeHb HEOHOPOIHOCTH IpaHyJoMeTpuyeckoro coctana Cy
OTHOCUTEIJIBHOE COJIEpKaHHe OPraHuYeCcKOro BelecTsa |y;
OTHOCHUTEIIbHYIO fedhopMaliiio HaOyxaHus 0€3 Harpy3KH Esw;
OTHOCHUTEIIbHYIO ehopMalinio NpocaiouHOCTH Es,

CTENEHD 3aCOJIEHHOCTH Dsaj

CTETIeHb PAaCTBOPUMOCTH COJIeH B BOJIE sy

npezien MPOYHOCTH Ha OJJHOOCHOE cxkatue Re;

KOd(PUITUEHT pa3zMardaeMocTH B Bojae Ksof;

Kod¢uimeHT BoiBeTpenocTd Ky,

KO3 (UIUEHT UCTUPAEMOCTH KPYITHOOOJIOMOYHBIX TPYHTOB Ky ;
TEMIEpaTypy Hauana 3aMep3aHust (OTTauBaHUA) Tpf ;
KOX(PUITUEHT CKUMAEMOCTH MEP3JIOTO TPYHTA O ;
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OTHOCHUTEJIbHYIO Je(OPMALIMI0 MOPO3HOTO ITYUEHUS Ef;

CTEIIEHb 3aI0JIHEHUs 00beMa 0P MEP3JIOro IPyHTA JIbJIOM U He3aMep3Ilel BoJol S;

CYMMApHYIO JIbJIMCTOCTh MEP3JIOr0 TPYHTA ltof;

JBJJUCTOCTh TPYHTA 32 CUET BUIUMBIX JICISHBIX BKIIOYCHHH ;.

5.4 JIns TpOEKTUPOBAHHS OCHOBAHMW THUIPOTEXHHYECKHX COOPYXKEHHHA HE0O0XO0IUMO
TaKXe ONpeAEATh:

JIaBJICHHUE NIPENYIUIOTHEHUS P,

yroJl BHYTPEHHETO TPEHHUs U YAEIbHOE ClieIuIeHHe B 3()()eKTUBHBIX HAIIPSDKEHUSIX @', C' U B
IIOJIHBIX HaNPsKEHUsX ¢, C;

COIIPOTHUBIIEHUE HEAPEHUPOBAHHOMY CIBUTY Sy;

MOJYJIb Aedopmaruu E;

KO3(QULHEHT YIJIOTHEHHS CKUMAEMOCTH d;

K023 uLMeHT nornepeyHoi aedhopMany v,

ko3 unuent puaprpanuu K;

K03()(PULMEHT KOHCOIUAaluu C, ;

HapaMeTpbl HOJI3YYECTH Jrp U O crp (IO TEOPUH HACIEACTBEHHON MOJI3YYECTH);

nokazareian  (QHIBTPAIMOHHOW NPOYHOCTH TPYHTOB (MECTHBIA H  OCPEIHEHHBIN
KPUTUYECKHE TpaiuenThl Hatopa |, | = 1 KpuTHYeCKHe CKOPOCTH (UIIbTPALMHM D),

CKOPOCTH PacIpOCTPaHEHUsI IPOIOJIBbHBIX U, U IONEPEUHBIX Vs BOJH B MACCHBE;
d.
JUHAMHYECKOE COIIPOTUBIICHUE HEJPEHUPOBAaHHOMY CIIBUTY S, ;

o d.
JMHAMUYECKUI MOyib casura G- ;

o d
AUHaAMHUYCCKUU MOIYIIb 00BEMHOTO CXKATHS K ;

JMHAMHYECKHH K03 GUIEHT 3aTyXanus (nemmndupopanus ) D¢;
yJEIbHOE BOIOTOTJIOIEHHE (;

K03()(PULMEHT yIPYroi BOAOOTIAUN IPYHTA LL ;

KO3 (UILIMEHT rpaBUTALIMOHHONW BOAOOTIau TPYHTA /L ;

NapamMeTphl TPEMUH (MOJYJIb TPEIIMHOBATOCTA M, yribl masenus A,y ¥ IpOCTUpaHuUs
a;,, amuHy ||, MupuRy packpeitus b, );

napaMeTpbl 3aroJIHUTENsl TPEUMH (CTEeNEHb 3allOJHEHHS, COCTaB, XapaKTePUCTUKU
CBOIICTB);

K03 puuneHT Mopo3Horo nmydenus K, ;
YIENbHYIO HOPMAJIbHYIO M KaCaTEeIbHYIO CUIIbI IyYEHHUs O, U T,

IpeeN MPOYHOCTH JJIEMEHTAPHOrO MOPOAHOrO OJIOKa CKaJbHOrO IPYHTAa Ha OJHOOCHOE
cxarue R;;

npezell MPOYHOCTH OTAENBHOCTH CKaJIBHOIO IPYHTa Ha OJHOOCHOE pacTskenue R, ;
Tpejiet MPOYHOCTH MACCHBA CKAIIbHOIO TPYHTA Ha pacTsukenue R u oxarne R ;
npeeNn NPOYHOCTH MaccuBa Ha caBur R ;

JIUTIKOCTH (IIpeJieN are3NOHHOM MPOYHOCTH TTIMHUCTBIX TPYHTOB) L ;
TEIUIONPOBOAHOCTD TAJIOTO IPYHTA Ay, ;
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TETJIONPOBOAHOCTh MEP3JIOTO TPYHTA A; |
00BEMHYIO TEINIOEMKOCTh TAJIOT0 TPYHTa G, ;
00BEMHYIO TEIUIOEMKOCTh MEP3JIOT0 IPyHTa C; ;
KO3 UIUEHT C)KUMAEMOCTH MEP3JIOro TPyHTa O ;

KO3(PPHUIMEHT CKUMAEMOCTH OTTaUBAIOIIETO IPYHTA O |
K02()(OULMEHT OTTauBaHus A, ;

KO3(PULHMEHT TPEHUS Ha KOHTAKTE COOPYKEHUS C TPYHTOM tg(@s.

[Tpy HEOOXOIMMOCTH CIIeIyeT ONPELIIATh U APYTUe XapaKTePUCTUKU TPYHTOB.

5.5 CoctaB HEOOXOAMMBIX XapaKTEPUCTHK U3 4YHUCIA TEPEeYUCIeHHBIX B 53 u 5.4
ONpeenseTcss B TEXHMYECKOM 3aJaHMM Ha IPOBEACHHE HWH)KEHEPHO-T€OJIOrMUYECKUX
U3bICKAHUH B 3aBUCHUMOCTH OT OCOOEHHOCTEH MHKEHEPHO-TE€0JOTHYECKUX YCIOBUI ydyacTka,
Ha3HA4YeHMs, Kjacca M TEXHUYECKUX XapaKTEPUCTUK IPOEKTHUPYEMOIO COOPYKEHUS,
XapakTepa U BEIMYMHBI 0KHIAEMbIX Harpy30K U BO3JIEHCTBHI, COCTaBa U METO/I0B PACUETOB
u T.1. TaM ke yka3pIBaroTCsi OCOOCHHOCTH MpOIlecca BO3BEICHUS U YCIOBUM AKCIUTyaTalluU
COOpPY)KEHHMH, KOTOpble MOTYT MOBJIMATH HA U3MEHEHHE (PU3UKO-MEXaHUYECKHUX CBOMCTB
rpyHTOB. B cocraBe TEXHMYECKOrO 3a/laHus U MPOrpamMMbl Ha IPOBEJIEHUE HHIKEHEPHO-
re0JIOTMYECKUX M3bICKaHUM JO0JKHA ObITh pazpaboTaHa MporpaMMa ClelUalbHbIX MOJEBbIX U
71a00paTOPHBIX UCCIIEIOBAHUNA U ONpeeNieHHH (PU3NKO-MEXaHMYECKIX CBOWCTB IPYHTOB.

5.6 IIporpammbl cHenUagbHBIX IOJEBBIX U Ja0OPATOPHBIX HCCIECAOBAHUM JIOJIKHBI
CoJIep’KaTh METOJMKH HUCIBITAHUN I'PYHTOB M MHTEPBAbl Harpy3ok, B INpeaesax KOTOPBIX
CJIeZlyeT OIpeNeIATh 3HAYeHNUsI MEXaHNYECKUX NTapaMeTpOB, HA3HAYEHHbIE C YUETOM COCTaBa,
IPUPOIHOTO COCTOSIHUS TPYHTOB U IPENIOJIAraéMbIX YCIOBUI B3aUMOJCHCTBUS COOPYKEHUS
C TPYHTOBBIM OCHOBaHUEM, TpeOOBaHMSA K HCIBITaTEIbHOMY O0OpyAoBaHuIO U T.1. llpum
COOTBETCTBYIOILIEM 000CHOBaHUHU JIOTTYCKaeTCsl MIPUMEHEHNE METO/IOB, HE
pernameHTHpoBaHHbIX JAecTByromen cucremon I'OCT.

5.7 'H)XeHEepHO-Te0JIOTUYECKUE YCIOBUSI CTPOUTENHCTBA JOJKHBI KOHKPETU3UPOBATHCS U
JIeTaIu3UpOBaThCs MyTeM O0OOLIEeHHS M aHalIM3a pPe3yJIbTaTOB IOJIEBBIX U Ja0OpaTOPHBIX
UCCJIEJOBAaHUM TPYHTOB U IOCTPOCHUS HWHIKEHEPHO-TEOJOTUYECKUX (YHUCICHHBIX WIIU
¢du3nuecknx) Moaeneit (CxeM) OCHOBaHMs € Y4eTOM yKa3zaHHUH pazjena 6 HacTOAIIEro cBoJa
npaBui. OIlleHKa HEOJAHOPOJHOCTH TPYHTOB OCHOBaHMs, BbimeneHue WUID u PI'D u
BBIUMCJICHNE HOPMATUBHBIX M PACUETHBIX 3HAUYEHUN XapaKTEPUCTUK BBINOJIHSIOTCS IIyTEM
CTaTHUCTUYECKOM 00paboTKa pe3yJabTaTOB HCIBITAHUM B COOTBETCTBHH C TPEeOOBAHUSIMU
I'OCT 20522 u pa3zaena 6 HacTOSIIEro CBO/Ia MPaBUIIL.

5.8 HopMaTuBHBIC 3HAUYEHUS XapaKTEPUCTUK TPYHTOB X, JOJDKHBI yCTaHABIMBATHCS Ha
OCHOBE PEe3yJbTAaTOB IOJIEBBIX M JJAOOPATOPHBIX HCCIENOBAaHUN, MPOBOAMMBIX B YCIOBUSX,
MaKCHMaJbHO NPUOIMKEHHBIX K YCJIOBUAM DPaOOTHl TPyHTa B paccMaTpuUBaeMOil cucreme
«COOpPY/KEHHE — OCHOBAHHUE». 3a HOPMAaTHBHBIE 3HAUYEHHS BCEX XapaKTEPUCTHUK CIEAYET
IMPUHUMATD UX CPEIHHE CTATUCTUYECKUE 3HAUCHHUS.

PacueTHble 3HaUEHUS XapaKTEPUCTUK TPYHTOB X JTOJKHBI ONPEAEIAThCS 1o (hopMmyIe

X=X,/ yq, (3)

7€ Yg — K09 HUIIMEHT Ha/Ie)KHOCTH IO TPYHTY, omnpenenseMslii B coorsercTBum ¢ 'OCT
20522.
[Tpu knaccuukanyu TpyHTOB MPUMEHSIOTCS HOPMATHBHBIE 3HAUEHUS XapaKTEPHUCTUK,
IIPY PELICHNN 3a]a4 IPOEKTUPOBAHMSI — KAK HOPMaJIbHbIE, TAK U PACUETHBIE 3HAUCHUSI.
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5.9 Pacyernbie 3HaYeHHS XapaKTEPUCTHK TPyHTOB 1go, ¢, Sy, p U R. nns pacderoB mo
MpellebHBIM COCTOSIHUSIM NEpBOM rpymmbl oOo3HavatoTess tgg, ¢, Su, o1 ¥ Ry, BTOpoi
rpynmel — tg(p”, Ci, S, pn A R.i. HpI/I OIPCACIICHUMN PACYCTHBIX 3HAYCHUI tg(p|, cL,uLpH R
KO3(DPULMEHT HAJe)KHOCTHU IO TPYHTY g ONPENENISIETCs IPU OJHOCTOPOHHEH 10BEpUTENBHON
BeposATHOCTH o = (0,95. PacueTHble 3HAUEHUS XapaKTEPUCTHUK AJI PACUETOB IO MPEAEIbHBIM
COCTOSTHUSIM BTOPOH TPYNIBl ClEAyeT NPUHUMATh pPABHBIMU HOPMATHUBHBIM, T.C. IIpHU
3Ha4YeHuu yg = 1.

s ocHoBanmii coopyxenuit |l u IV kimaccos, a Takxke 1y ocHoBaHUM coopyskenuii | u |l
KJAacCOB Ha CTaAuM OOOCHOBAHUS CTPOUTENBCTBA pPACUYETHBIE 3HAYECHUS (PHU3HKO-
MEXaHMYECKUX XapaKTePUCTUK TPYHTOB JONYyCKaeTcs NPUHUMATh C HCIOJIb30BAaHUEM
AQHAJIOTOB, KOPPEJISILIMOHHBIX CBA3EH U T.1I.

5.10B o6xacTi MHOTOJIETHEH MEP3JIOTHI (PU3HYECKUE, MEXaHUYECKHE U (UIIbTPAIMOHHBIC
XapaKTEPUCTHKH OCHOBAaHUS 3aBUCIT OT JBAUCTOCTH (BIAXKHOCTH) M TEMIIEPATYPHI MOPOI.
JedopMmanimoHHble, TMPOYHOCTHBIE M  (PUIBTPALIMOHHBIE XapaKTEPUCTHUKUM MacchBa B
KPUOJIUTO30HE CIIEYET ONpPEAENsATh MPEUMYLIECTBEHHO IOJEBBIMU METOJaMH (IITAMIIOBbIE
OTBITHL, OTKAYKW W HAarHETaHWUs BOJIbI, TeOPU3NYECKUE METOJbl). MaccuB MONKEH ObITh
0XapaKTEpU30BaH KAaK B €CTECTBEHHOM, TaK U B IPOIHO3HOM (I10CJI€ OTTAUBAHUSA) COCTOSIHUHU.

5.11 [Ipu OPOEKTUPOBAHUU CUCTEMBI «COOPY)KCHHE—OCHOBAHHE» CIIEyeT YUUTHIBAThH
BO3MOXKHOE W3MEHEHHE (PH3MKO-MEXaHMYECKUX XapaKTepUCTHK TPYHTOB B IpoIEecce
BO3BEJICHUS U DKCIUTyaTallud COOPYXKEHUS, CBI3aHHOE C U3MEHEHHEM T'HAPOTe0JIOrHYECKOTro
pexuMa, HalpsHKEHHO-1e(OpMUPOBAHHOIO COCTOSIHUS OCHOBAHHS, MOCIEA0BATEIbHOCTBIO U
YCIOBUSIMU BEICHHS CTPOMUTEIbHBIX pPabOT, HCKYCCTBEHHBIM pEryaupoBaHueM (U3HUKO-
MEXaHUYECKUX CBOMCTB TpyHTOB U T.A. s cunbHOAedopmupyembix (mpu £ < 0,2 MIla),
JIETKOBBIBETPUBAEMbIX, CHJIBHOTPEIIMHOBATHIX, pa3MOKAIOUMX ¢ HaOyXalomux MoJ
BO3/ICCTBHEM BOJbI IIOJYCKAJIBHBIX TPYHTOB CIIEAYET NPUMEHSTH COCTaB M METOMBI
onpezaeneHus: (HU3NKO-MEXaHMUECKUX XapaKTePUCTUK M PacyeToOB, COOTBETCTBYIOIIHE KakK
CKaJIbHBIM, TaK U HECKAIBHBIM TPYHTaM.

Jlnst paltOHOB pacpOCTpaHEHUs MHOTOJIETHEMEP3TIBIX TPYHTOB CIEAYEeT TAaK)KE YUUTHIBATh
U3MEHEHHE TEeMIEPaTypHOTO PEeXMMa OCHOBAHHMS, TPHUBOJAIIEE K W3MEHEHHIO COCTOSIHUS,
MEXaHUYECKUX U TEIUIO(U3UUECKUX CBOWCTB TPYHTOB.

Xapakrep M HMHTEHCUBHOCTb BO3MOXKHBIX W3MEHEHHMH CBOMCTB TI'DYHTOB OCHOBAaHMH B
MPOLIECCE CTPOUTENHCTBA U IKCILTyaTalluu COOPYKEHUH TOJKHBI IPOrHO3UPOBATHCS HA BEChH
CPOK CIYX OBl COOpPY)KEHHsSI Ha OCHOBE pe3YyJIbTaTOB COOTBETCTBYIOIIUX MOJEIBHBIX U
HKCIIEPUMEHTAJIBbHBIX UCCIEAOBAHUNM M HMX IMOCIEAYIONeH KOPPEKTHPOBKU IO pe3yabTaTam
HaTYpHBIX HAOII0eHUI (MOHUTOPHHTA).

5.12 HopmaTuBHBIE W pacueTHbIe 3HAYECHHUS XapPAKTEPUCTHK TPYHTOB /IS OLEHKH
COCTOSIHUSl TMJIPOTEXHMUYECKHUX COOPYKEHMH B IIpoOlLecce OSKCIUIyaTalluh  CIEeAyeT
yCTaHABIMBAaTh HA  OCHOBE PE3YJIbTaTOB  HMHXKEHEPHO-TEOJIOTMYECKUX  M3BICKAHH,
BBIITOJIHEHHBIX HAa CTAJUU «IPOCKT», pE3yJbTaTOB TEOTEXHHYECKOTO KOHTPOJS TpH
BO3BEJICHUU COOPYXKEHUI M C y4eTOM JaHHBIX HATYpPHBIX HaOmoaeHui. B HE0OX0oauMBbIX
CIIy4asiX CJIeIyeT MPOBOJUTH TOMOJHUTENbHbBIE HHKEHEPHO-TE0JIOTHYECKUE UCCIIEA0BAHUS 110
CHEIMAIIbHO pa3pab0TaHHBIM MPOTPaMMaM.

5.13 HopmartuBHBIE © pacUYCTHBIE 3HAYCHUS XapaKTEPUCTUK TPYHTOB TIPH
JOTIOTHUTENbHBIX HW3BICKAHUSAX I 1eJel pPEeMOHTa, PEKOHCTPYKIMU U OKCIUTyaTalluu
JIOJDKHBI YCTAaHABIUBATHCSA TI0 CIEIHATBFHON mporpamme. [IporpaMma HM3BICKaHWH JTODKHA
VUUTHIBATh CHEHUGUKY CYIIECTBYIOIIMX COOPY)KEHHH, a METOAbl HWCIBITAaHUH U
WCCIIC/IOBAaHUI CIIEyeT Ha3HAYaTh C y4eTOM METOAMK MPEIIIECTBYIONIMX HCHBITAHUNA H
UCCIIEI0BAHUMN.
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XapaKTepHCTI/IKI/I HECKAJbHBIX TPYHTOB

5.14OmpeneneHue XxapakTEPUCTUK MPOYHOCTU IPYHTOB B CTAOMIIM3UPOBAHHOM COCTOSIHUU
(B 2 peKTUBHBIX HAMPSHKEHUSX) tgQ' U ¢’ CIeAyeT BBINOIHATH METOJIOM TPEXOCHOTO CXKATHUS
o KoHcoJmaupoBaHHO-IpeHUpoBaHHOW cxeme (['OCT 12248). [Ins oOCHOBaHHWH W
coopyxenuit Il — IV xmaccoB mpu COOTBETCTBYIOIEM OOOCHOBAaHUH JOITYCKACTCS
UCIIOJIb30BAaTh METOJl OJIHOIUIOCKOCTHOTO Cpe3a MO KOHCOJUIMPOBAHHO-IPEHUPOBAHHON
cxeme (I'OCT 12248) u/unu o KOHCOIMANPOBAHHO-HEAPEHUPOBAHHOM CXeMe C U3MEPEHHEM
MIOPOBOTO JTABJICHHUS.

Omnpeznenenre NPOYHOCTH TPYHTOB B HECTAOMIIM3UPOBAHHOM COCTOSIHUH (COTPOTHBIICHUE
HEJIPEHUPOBAHHOMY CJBHTY ;) CIEAYET BBIMOJHATh METOJOM TPEXOCHOTO CXKATHUS II0
HEKOHCOJIMAUPOBAHHO-HEIPEHUPOBAHHON (B OCOOBIX CIy4asx — MO KOHCOJHIUPOBAHHO-
HepeHupoBaHHOU cxeme). st ocHoBanmii m coopyxeHuit |l u IV xmaccoB momyckaercs
IIPY COOTBETCTBYIOIIEM OOOCHOBAaHMHM MCHOJIb30BaTh METOJ OJHOIIJIOCKOCTHOIO cpe3a IIo
HEKOHCOJUAUPOBAHHO-HEAPEHUPOBAHHOM cxeme («OBICTPBI Cpe3»).

IIpuMeuanus

1 XapakTepuCTHKH NPOYHOCTH tgQ M ¢ B HECTAOMIM3MPOBAHHOM COCTOSHMH (B IIOJHBIX HANpPSDKCHUSX)
OTIPEEIAIOTCS B UCKIIOUNTEIBHBIX CITy4asiX TOJBKO JUIS CIIEHAIbHO 000CHOBaHHBIX PACYETHBIX CXEM.

2 Ilpu ompenencHMM 3HaueHMH tgp', ¢’ WM S, AN HHXCHEPHO-TCOIOTHYECKHX CXEM JIOIyCKaeTcs
HCIIONIb30BaTh METO/IBI CTATHIECKOTO 30HANPOBAHUS 1 BPAIIaTEIbHOTO CPE3a.

5.15HopMmaTuBHbIE U pacueTHbIE 3HAYEHUsI XapaKTEPUCTHUK tgQ' U ¢’ ClieAyeT onpeneniTh
IIPUMEHUTENBHO K rurnorese npouynocty Kynona mnu Kynona—Mopa myTeM CTaTUCTHYECKON
00paboTKM BCeX Map NpeAeibHbIX 3HAUEHUH MaKCHUMAaJbHBIX M MHUHHMMAJbHBIX TIJIaBHBIX
HaINpSHKCHUH, MTOTyYeHHBIX METOJIOM TPEXOCHOTO CKaTHs (JIMOO map 3HaYeHWH HOPMabHBIX
U IIPEJENIbHBIX KacaTeIbHbIX HANPSKEHHUH, OJyYeHHBIX METOJIOM OJHOIUIOCKOCTHOTO Cpe3a)
B cooTBercTBUM ¢ ['OCT 20522.

5.16 PacueTHble 3HaUeHMSI XapaKTepUCTUK tgy'| , ¢ U S, | ClIeqyeT BBIUUCIATh, UCTIONb3Ys
K03()(HUIMEHT HaJISKHOCTH TI0 TPYHTY Yg IPU OJHOCTOPOHHEH JOBEPUTENBHON BEPOSTHOCTU
o=0,95.

Ecnu nonydeHHoe TakuM 00pa3oM 3HaueHHe yg Oyner Oonee 1,25 (misa unoB — 1,4) umm
menee 1,05, To ero He0OXOJUMO MPUHUMATh COOTBETCTBEHHO PaBHBIM yg = 1,25 (1 MIIOB —
1,4)u yqg = 1,05.

PacueTHble 3HaueHus XapakTepucTtuk tg @'y, ¢’y ¥ Sy clelyeT NPUHUMATh PaBHBIMU
HOPMATHUBHBIM X 3HAYCHUSIM.

5.17 JInst rpyHTOB OcHOBaHUM coopyxeHui | — |l k1accoB TOMONHUTENBHO K HCHIBITAHUSIM
yKa3aHHBIMH JTA0OPAaTOPHBIMA METOJIAMH  CJIEAYET NPOBOJUTH HCIBITAHUS B TIOJEBBIX
YCIOBHSAX METOJaMU CTaTHUECKOTO M IMHAMHUYECKOTO 30HMPOBAHMUS, BpallaTeIbHOIO Cpe3a,
a 171 OCHOBaHUI OETOHHBIX U KEJIE300€TOHHBIX COOPYKEHUH — METOJO0M CJIBHUIra IITaMIIOB.
WcnpiTaHus yKa3aHHBIMH METOJIaMH M ONpeAeNieHHe MO0 HX pe3yjibTaTaM HOPMAaTHBHBIX
3HaYeHWN XapakTepuctuk tgp'n, ¢n ©U Sy cleayeT MpOBOAUTH JJIs  YCIOBUH,
COOTBETCTBYIOIIIMX OCHOBHBIM pAaCYeTHBIM CIIydasM B TEpUOJBI CTPOUTENbCTBA U
AKCIUTyaTalll COOPYKEHUSI.

5.18 Ilpu wucHBITaHUAX KPYHMHOOOJIOMOYHBIX TPYHTOB JIOMYCKAeTCs INPUMEHEHUE
MOJIEJIMPOBAHUSl TPAHYJIOMETPHUUECKUX COCTAaBOB M METOJOB, BKIIOYAIOUINX MOTy4yeHHE
HKCIEPUMEHTAIbHBIX 3aBUCHUMOCTEH XapaKTepUCTUK MPOYHOCTHBIX M Je(POpPMAlMOHHBIX
CBOICTB  HCIBITYEMOro  TpyHTa OT  [apaMeTpoB  IUIOTHOCTH  CIOXKEHUS U
IPaHyJIOMETPUYECKOTO COCTABA.
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[Ipy NpPOEKTUPOBAaHMM MCKYCCTBEHHBIX OCHOBAaHHMH KpOME YKa3aHHBIX  BBILIE
XapaKTEepUCTHK CJelyeT Ha3HayaTb JONYCTUMbIE JMANa30Hbl KOHTPOJBHBIX 3HAYEHUH
IUIOTHOCTU CYXOr0 TpyHTa U BJIQXKHOCTH TPYyHTa, YKJIaJbIBA€MOro B OCHOBaHME. Jlis
UCKYCCTBEHHBIX OCHOBAHUH U3 KPYIHOOOJIOMOYHBIX I'PYHTOB (Tal€YHUKOB, TOPHON MAacChl U
T.1.), KpOME€ TOro, CjleAyeT Ha3HauaTb JONYCTUMbIE JMana3oHbl W3MEHEHUs
IPaHyJIOMETPUYECKOr0 cocTaBa IpyHTa. JlManma3oHbl HW3MEHEHHMsI KOHTPOJIbHBIX 3HAYEHUIl
XapaKTEepUCTHK CBOMCTB UM TIPAaHYJOMETPUYECKOIO COCTaBa CleAyeT Ha3HayaTb IO
pe3yibTaram JabopaTOPHBIX U MOJIEBBIX ONBITHO-IIPOU3BOACTBEHHBIX HCIIBITAHUH.

[Ipu ompenenenun AePOPMAITMOHHBIX XaPAKTEPHCTUK, T'PAHYIOMETPHYECKOTO COCTaBa,
IUIOTHOCTH CYXOI'0 TPYHTa U BIA)KHOCTHU I'PYHTA, YKJIa/JbIBAEMOTO B OCHOBAHUE, JIOIYCKaeTCs
UCTIOJIb30BaHUE IKCIIEPUMEHTAIHLHO 00OCHOBAHHBIX KOCBEHHBIX METO/IOB.

5.19 HopmaTuBHBIE 3HA4YEHUS CTaTUYECKOro Monyis aedopmauuu E, HeckambHBIX

TPYHTOB CJIEAYET ONPEAEIATh 10 Pe3yIbTaTaM MOJIEBBIX IITAMIIOBBIX U IPECCUOMETPHUUECKHUX
OMBITOB, a TaKXK€ IO pe3yJbTaTaM KOMIIPECCHOHHBIX MCIBITAHUM M (WJIM) HUCHBITAHUN
METO/IOM TPEXOCHOTO cxaTusi cornacHo TpedoBanusam ['OCT 12248. [Ins rpyHTOB OCHOBaHUM
U TPYHTOBBIX coopyxeHuil | u |l kimaccoB mpoBeaeHUE UCHBITAHUNH METOAOM TPEXOCHOTO
CKaTUsl SBIAETCS O00sM3aTenbHBIM. TpaeKTOpUM Harpy)kKeHusi oOpa3loB W METOIUKHU
00pabOTKM pe3yNbTaTOB MCIIBITAHUI JIOJKHBI YUUTHIBATh UCTOPUIO HArPY>KEHHsI TPYHTOBOIO
MaccuBa (BEJIUYMHY JABJICHUS MPEAYIUIOTHEHMS! p'. U CTENEHb NEPEyILIOTHEHUsI I'PYHTA),
JUana3oHbl M3MEHEHMsI HanpsbkeHud B PI'D wm  Meronm pacdera wWiM  MOZEIBHOTO
UCCJIEIOBAHMSL, JUIsl KOTOPBIX IIPEIHA3HAYEHbl PACUETHBIEC XaPAKTEPUCTUKH.

B ToM ciydae ecnM 0XHMIAaEMOE€ MaKCUMaJIbHOE [aBJICHUE HA D3JIEMEHT OCHOBAHHUSA
IIPEBBILIAET JaBICHUE MPENYILUIOTHEHUS p ., CIEAYET ONPEENSATh HE TOJbKO BTOPUYHBIN £
HO U TepBUYHbIA E' monmynu paedopmanuu. Bropuunblii momyns E' ompenensiercs 1o
KOMITPECCHOHHOW KpUBOM B MHTEpBaJie HAIPSLDKEHUH OT OBITOBOIO Ha U3y4aeMo# IyOuHE J10
p'c. IlepBuunblii Monynp E' ompenensercs IO KOMIPECCUOHHOW KpHUBOW B HHTEpBAJIe
HANpPsDKEHUH OT p'. 10 MAaKCUMaIbHOTO 05KMJIAEMOT0 HAIPsLKEHUS Ha M3y4aeMol I1yOuHe.

HopmatuBuble 3HaueHus £’y u E'y, MOryT Ha3HadaTbCi KaK IIOCTOSHHBIMM, TaK M
MEPEMEHHBIMHU 110 TITyOuHE.

Jns ocHOBaHMit coopyxkeHuii IV kiacca pacyeTHble 3HauU€HUs £ OMyCKaeTcsl IPUHUMATh
no Ttabmunam, mnpuBeneHHbiM B CII 22.13330 c¢ BBeneHwem KkoddduimeHTta m,,
NPUHUMAEMOTO 10 00s3aTeIbHOMY IPUIIOKEHUIO B.

Monynb nedopmanyy CKanbHBIX, MEP3JIBIX TPYHTOB Ha CTaJAUHU OOOCHOBAHUS MHBECTULUI
MOYET OBITh OIPEJIENICH ¢ TOMOIIBIO CEHCMOAKYCTHUECKUX METO/IOB.

Pacuernble 3HaueHus monyned nedpopmauuu E” m E' ciaenyer mpUHMMATh DPaBHBIMU
HOPMAaTUBHBIM.

5.20 KoodduuueHT YIUIOTHEHUS @ OIPENENeTCs METOJOM KOMIIPECCHOHHOTO JINOO
TpexocHoro cxatusi cormacHo ['OCT 12248. HopmaTuBHble 3HAY€HUS @, JOJKHBI
onpeaensatecs B coorBerctBUM ¢ ['OCT 20522, pacuerHble 3HaueHus Koddduurenta
YIUIOTHEHHUS CIEAYET IPUHUMATh PaBHBIMU HOPMATHBHBIM.

5.21 HopmaruBHble 3HaueHHs KOd(PPHUIMEHTOB TmoOmepeyHOH nedopManuu Vv,
PEKOMEHYETCSI ONPEAENIATh N0 Pe3yabTaTaM HCIBITAHUNA METOJOM TPEXOCHOTO CHKATHS I10
KOHCOJIUAUPOBAHHO-APEHUPOBAHHON CXE€M€ C HEe3aBUCHUMBIM H3MEPEHHMEM MPOJOJIBbHBIX M
nornepeyHsIX Jedopmanuil o0pasua rpyHTa. 3Ha4eHUs v, CIeAyeT ONpeAessaTh Kak CpeaHHe
apu(MeTHYecKne YacTHBIX 3HAUEHHUH 3TOM XapaKTEpUCTHUKH, MOITYYEHHBIX B OTJIEIbHBIX
UCIBITAaHUSAX, WJIN KaK 3HAYEHHs, YCTAHABIMBAEMBbIE II0 OCPEAHEHHBIM 3aBHCHUMOCTIM
U3MEPSEMBIX B OIbITaX BEIHUYHH.
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Pacuernbie 3HaueHus koddduuumenra momnepedHoi aedopmanuu v CiIeayeT MPUHUMAThH
PaBHBIMH HOPMATHUBHBIM.

[Tpu oTCYTCTBUM SKCIEPUMEHTAIBHBIX 3HAYCHUN V pacueTHbBIC 3HaUeHUs KodduuuenTa v
pu 00OCHOBAHUH JIOIYCKAETCsl IPHHUMATH 110 Tabiue 3.

Taonuma 3

I'pynTHI Koa¢duiment nonepednoit gepopmanuu v
HEMep3J10€ COCTOSIHHIE TBEPAOMEP3JI0e COCTOSIHHE

I'nussl npu:

| L <0 0,20-0,30 0,30-0,35

o< | . <0,25 0,30-0,38 0,35-0,39

0,25 «l L 0,38-0,45 0,39-0,41
CyrnuHku 0,35- 0,37 0,27- 0,33
Iecku u cymecu 0,30- 0,35 0,20- 0,30
KpynHo0010MO4HBIE TPYHTHI 0,27 0,20- 0,25

IIpuMedaHue— MeHblMe 3HAYSHUs V IPHHUMAIOTCS IIPU GOJIBIIEH IIIOTHOCTH IPYHTA.

5.22 Jlng npeaBapUTENbHBIX pacyeToB OCHOBaHUU coopyxeHuit | — Il kmaccos, a Takxke
JUIsL OKOHYATEJIbHBIX pPACYETOB OCHOBaHMM coopyxeHui |V kiacca pgomyckaercs npu
000OCHOBaHHUU OMpPEAENATh HOPMATUBHBIE W pPACUYETHbIE 3HAYEHHUS MPOYHOCTHBIX U
nehOpMAITMOHHBIX XapaKTEPUCTHUK TPyHTOB 10 Tabmumam u3 CIT 22.13330 B 3aBHCHUMOCTH OT
uxX (usmyeckux XapakTepucTuk. JlJis OTIAENBbHBIX PAMOHOB JOMYCKAeTCs TMOJIb30BAThHCS
PETHOHAIBHBIMU TAOJIUIIAMHA XapaKTEPUCTUK TPYHTOB, CICIH(PHUSCKUAX JJIS ITUX PaHOHOB,
MPUBEICHHBIMH B TEPPUTOPUATHHBIX CTPOUTEITHHBIX HOPMaX.

5.23 lns obocHOBaHMs O€30MacHOM M HaleKHOW paboThl rpyHTOB ocHoBaHui ['TC mpu
JNENCTBUM TMHAMUYECKUX HATPY30K M BO3/IEHCTBUI HEOOXOAMMO POU3BECTH:

OLICHKY BEJIMYMHBI THHAMUYECKOIO COMPOTHUBIIEHUS HEAPEHUPOBAHHOMY CIBUTY s

OIICHKY JUHAMHUKH POCTa M30BITOYHOTO MOPOBOIO JABJCHHS] B HECBS3HBIX U CBA3HBIX
IrpyHTax B MpOIECCe JUHAMUYECKOTO BO3JECUCTBHUS M €ro BEJIMYUHBI IOCIE 3aBEpLICHUS
TUHAMHYECKOTO BO3ICHCTBHS;

OLICHKY BEJIMYMHBI MOCTHMKJINYECKON MPOYHOCTU TPYHTOB (IIPOYHOCTU TPYHTOB IOCIE
3aBEepIICHUS TUHAMUYECKOTO BO3/ICHCTBHUSA);

OLEHKY JUHAMHYECKUX MOJIYJIEH CIBUTA Gd, o6wemuoro cxatus K9 u nemidupoBaHus D¢
B IIpollecce JAMHAMHUYECKOTO BO3JCHCTBUS, KOTOpble HEOOXOAMMBI Ui OINpeNeTIeHUs
BO3HUKAIOIIHUX B TPYHTE JIOMOJHUTEIIBHBIX JeOopMaIiii i CIBUTAOIINX HATPSHKEHUH;

OIICHKY BEIMYWHBI JOTIOJIHUTEIBHBIX OCAJ0OK U KPEHOB COOPYKEHHUS U TPYHTOBOTO
OCHOBaHUs BCJE/ICTBUE JMHAMUYECKOTO BO3ACHCTBHUS.

[Tox mUHAMHYECKHMMH BO3JCHCTBHUSIMH CJCAYyeT MOHWMATh HANpPsOKEHUS U Ae(opMarium,
BO3HHUKAIOIIME B TPYHTOBOM OCHOBAHUU NPH COBMECTHOW PabOTE CHUCTEMBI «COOpY>KEHHE—
OCHOBaHUE» U JEHCTBUM CEMCMHUYECKUX, BOJHOBBIX WJIM JIEJIOBBIX Harpy3ok. Kaxmas uz
HArpy30K XapaKTepU3yeTCs CBOEH MPOJODKUTENLHOCTRIO 7, XapakTepHoil uactoToi f,
MTUKOBBIMY 3HAYCHUSMHU KaCATCIBHBIX HAMPSIKCHUH Tmax U Tmin. Y KA3aHHBIC XapaKTEPUCTHKU
€CTh pE3yJIbTaT MOCTPOEHUSI MOJEIM BHEIIHEr0 BO3ACUCTBHS, CYLIECTBEHHO YIPOIIAIOLINI
peaNbHbI, HErapMOHWYECKHA M HEPETYISPHBIM XapakTep CHJIOBOIO B3aUMOJECUCTBUS
COOPYKEHMSI C TPYHTOBBIM OCHOBaHHUEM.
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5.24 ]lunamMudeckue TapaMeTpbl MPOYHOCTH TPYHTOB SIBISIOTCS HWHTETPATbHBIMH
XapaKTepUCTUKAaMU U OJIHOBPEMEHHO 3aBHCAT KaK OT (PU3UKO-MEXaHUYECKUX CBOWCTB
IPYHTOB, TaK U OT IIAPaMETPOB BHEIIHUX BO3JIEUCTBHI. MeETOX OmpelnencHus MnapaMeTpoB
IPOYHOCTH TPH JUHAMHYECKMX BO3JCHCTBUSAX — PACYETHO-IKCIIEPUMEHTAIBHBIA C
UCIIOJIb30BAaHUEM  IIOCJICJIOBATENBbHBIX  NpUOMMmKeHuid.  [I[poyHOCTH  TPYHTOB  TpH
JUHAMHUYECKUX BO3JICUCTBUAX CJIEAYET OINpPENENsTh Ha OCHOBE THUIIOTE3bl O BO3MOYKHOCTH
JUHEHHOTO HE3aBUCUMOT0 CYMMUPOBAHUS PE3yIbTaTOB BHEUTHUX BO3JIEUCTBHUI (HAKOILJICHUS
noBpexaeHnii) [lanvmrpena—Maiinepa. OCHOBOW pacyeTHO-IKCIICPUMEHTAIBHBIX  OIICHOK
JTUHAMHUYECKUX XapaKTEPUCTUK SBIISIIOTCS PE3YJIbTAThI MOJIEBBIX (CTATHUYECKOE 30HIUPOBAHUE,
yIbTPa3ByKOBOE 30HIMPOBAHUE, CEHCMO30HIUPOBAHUE) M JIAOOPATOPHBIX HCIBITAHUN
TPYHTOB.

5.25 3anmauya 51a0OpaTOPHBIX HSKCIEPUMEHTAIBHBIX HCCIEAOBAHUNA — OIpeleleHne
YPOBHSI LMKJIWYECKUX HANPSOKCHUM MPH 3aJJaHHOM YPOBHE CTAaTHMYECKUX HaINPSHKEHUM,
BBIJICP)KMBAEMbBIX TPYHTOM N0 paspymenus (B ycnmoBusx 3anannoro HJIC). IIporpamma
UCIIBITAHUNW  JOJDKHA  YYUTHIBaTh  pa3jMuHbIE TMOTEHUIHaIbHbIE (OPMBI  TMOTEpPHU
YCTOWUHMBOCTU CHUCTEMBI «COOPYKEHHE—OCHOBAHUE», a TAKKE MPOTHO3UPYEMbIE YPOBHHU
CTaTHYECKUX W [HKIWYECKUX HaNpsokeHWW B ocHoBaHuu. I[lpu (opmupoBanuu
nporpaMMmbl JIa0OpPaTOPHBIX HCIBITAHUM JOMYyCKaeTcsl paccMaTpuBaTh HE BCE BHJbBI
BHEIIHUX BO3JICMCTBUM, a JHUIIb HAUXYAUIME, C TOYKHA 3PEHUA BO3MOXKHOM MOTEPHU
YCTOMYMBOCTU coopykeHueM. KoHcepBaTU3M TOJIy4aeMbIX OIICHOK JOJDKEH OBbITh
MOJTBEPKACH UMEIOIIUMUCS TaHHBIMUA UCCIIEJOBAHUN JTUHAMUYECKUX CBOMCTB I'PYHTOB B
OTEYECTBEHHOM M MHPOBOM mpakTuke. [lepeHoc pe3ynbTaToB 1a00paTOPHBIX HCIBITAHUN
Ha HATypHBIC YCIOBHS TpeOyeT COOTBETCTBYIONIEIO HAyYHOTO OOOCHOBAaHHS U
HCII0JIb30BaHUSI HETPUBHAIBHBIX MOAXOJI0B K KOMIUIEKCHOM OLIEHKE B3aMMHOTO BIIMSHUSA
UHUKIMYECKOTO XapaKTepa Harpy»XeHus, JIUTEIbHOCTA €ro BO3JIECHCTBUS, HEJIMHEWHOTO
XapakTepa peakIuu TpyHTa Kak JByx(}a3HOW cpedpl Ha BHEIIHHE BO3AEHCTBUS,
HEJIMHEMHOTr0 B L[EJIOM MPOoIecca HAKOIUIEHUS MOBPEKIAEMOCTH B TPYHTE KaK CIUIOLIHOMN
cpene u T.4. OcoOEHHOCTHM TpOrpaMMbl U METOIUKH TMPOBEACHHUS JTaOOpPaTOPHBIX
JTUHAMUYECKUX WCIBITAHUNW TPYHTOB, METOJIUKUA HWHTEPHPETAUUH U TPEACTABICHUS
pe3yJIbTAaTOB NPUBEAEHBI B TPUJIOKEHUH b.

5.26 JluHamuuyecKrne XapaKTePUCTHKU IPOYHOCTH KaK CBS3HBIX, TaK W HECBSI3HBIX
TPYHTOB CJEAYyET ONpPENENsATh B JOJISAX OT CTaTUYECKOW MPOYHOCTH, MPUYEM OHU JOJIKHBI
YCTaHABIUBATHCS IS KaXKJIOTO BHJA BO3JCHCTBUM WHAMBUAYyanbHO. [lapamerpamu ist
CPaBHEHHMSI BBICTYMAIOT Y((EKTUBHBIN YTOJI BHYTPEHHErO TPEHUS ¢ ISl HECBSI3HBIX TPYHTOB
U CONPOTHUBJICHUE HEIPECHUPOBAHHOMY CABUTY Sy JUIA CBA3HBIX TPYHTOB, MOJYYCHHBIE IO
pe3ynbTaTaM CTaTUYECKUX WCHObITaHUW. JIJIsI HECBS3HBIX TPYHTOB IPU OTPAaHUUYEHHOU
JIPEHUPYIONIEH CMOCOOHOCTH OCHOBAHHUS M OJHOPOJHOM HAMPSKEHHO-Ie(hOPMUPOBAHHOM
COCTOSIHUM TPOYHOCTH OIMCHIBAETCA BBEICHMEM TaK Ha3bIBAEMOTO0 JUHAMUYECKOIO Yriia
TpEeHUs

tge, 1 AU ’
9o, Svo

rae AU — HakoIJIeHHOE 32 BpeMsl pacueTHOTO BO3CHCTBHS H30BITOUHOE TTOPOBOE JaBJICHHUE.
5.27 HopMmaTHBHBIE 3HaUYCHUS TTAPAMETPOB MOIBYUECTH Jerpn M O1,crp n OTPEIIEIAIOTCS KaK
cpenHue apuMETHYeCKHMe YaCTHBIX 3HAYCHHM ATHX XapaKTePUCTHUK, IOJYYEeHHBIE [T
pacueToB OCaJOK IO pe3ybTaTaM KOMIIPECCHOHHBIX HCHBITAHUH W IS pacueToB
TOPU3OHTAIBHBIX CMEIIEHUH — MO pe3ylbTaTaM CABHTOBBIX HcCHbITaHui. [Ipu 3TOM
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UCTIBITAHUS JIOJDKHBI TMPOBOIUTHCS ¢ (ukcanueid aedopmanmii BO BPEeMEHH Ha KaxIOH
CTYHNEHM Harpy3ku. YacTHble 3HAU€HUS Ocrp M Ojcrp CIELYET OINpENeNATh HUCXOAd U3
3aBUCUMOCTH

6crp,i _8l,crp,i t
€ i=5,, [1+ -(1-e )] (4)

lcrp,i

rae €t —4JacTHble 3HauYeHHS JAchopMalMd KOMIIPECCHOHHOTO cCXatus (mpH

KOMITPECCHOHHBIX MCIBITAaHUX ) WIH AeGopMaIiu cBura (Ipu CIBUTOBBIX
UCIBITAHUSAX ) B MOMEHT BpEMEHU t;

€,i — 4YacTHBbIE 3HA4YEHHs MIHOBEHHOH AepopMmaluy KOMIPECCHOHHOIO CikaTus (1pu

KOMITPECCUOHHBIX HUCIBITAHUAK) WK JedopMalu caBura (MPU CABUTOBBIX HCIBITAHHIX).
PacueTHble 3HAYEHUS dcrp,n U Jicrp, n CAEAYET IPUHUMATh PaBHBIMH HOPMATHBHBIM.

5.28 HopmatuBHOE M paBHOE €My pacyeTHOE 3HaueHUe Kod(p(duIMeHTa KOHCOIUIAIUH
C,, =C, ONpPENENACTCA KaK CpelaHee apuQMETHYECKOE W3 YaCTHBIX 3HAYECHUH OTOH

XapaKTEPUCTUKH, TIOTYUYCHHBIX IO PE3yJIbTaTaM UCIBITAaHUHN B 0JIoOMETpax (MPUMEHUTEIBHO K
onHoMmepHo#l 3amaye) B coorBerctBuM ¢ ['OCT 12248. Jlomyckaercs ompeieneHue cy
METOJIOM  TPEXOCHOTO  CXaTHsl 1O  KOHCOJIMAMPOBAHHO-HEIPCHUPOBAHHOW  CXEME
(mpunoxenue B).

s ocHoBanuit coopyxkenus |ll-IV kmaccoB, a Ha paHHMX CTagusAX MPOEKTUPOBAHMS U
JUIsl OCHOBaHUU coopyxenuid | u Il k1accoB NpHUMEHUTENBHO K OJHOMEpPHOW 3ajaue
JOITYCKAaeTCsT HOPMAaTHBHOE W paBHOC €My pacyeTHoe 3HadeHue Koddduimenra
KOHCOJMAAMU C, =C, ONpPENENATh IO pe3ynbTaTaM (UIBTPALMOHHBIX HCHBITAHUH C

YueTOM MoKa3aTesei NOPUCTOCTH U YIUIOTHCHUS I'PyYHTa IPU YCIOBHU, YTO 3TH IMOKA3ATCIIN
OMMPECACIICHBI OIBITHLIM ITYTCM.

5.29 3a nHopmartuBHOE 3HaueHHe Kod(p¢unmeHta ¢uabTpanuu K, cieayeT NpHUHUMATh

cpenHee apU(pMETHUECKOe YacTHBIX 3HaueHuil Kosp¢uuueHta GQuIbTpaluu TpyHTa,
ONpeACIAEMbIX NPUMEHHUTEIBHO K JIAMUHApHOMY ABW)KCHHMIO BOJBI IO 3aKkoHY Jlapcu Ha
OCHOBE pEe3yJbTaTOB HCIBITAHUI TpyHTa Ha BOJONPOHUIAEMOCTh B JIAOOPATOPHBIX WU
MOJIEBBIX YCJIOBUSIX C YYETOM BOCIPHHHMAEMOr0 TPYHTOM TI€OCTATUYECKOTO JABIECHUS U
Harpy3o0K, BO3HUKAIOIIUX IOCJE BO3BEICHUS COOPYKEHMS, a TAKXKE C YUYETOM CTPYKTYPHBIX
ocobeHHocTeil rpyHTa. Ilpu pe3ko BbIpaK€HHON (QUIBTPALIMOHHONW aHU3OTPOINHH, KOrja
BOJIOIIPOHUIIAEMOCTh IPYHTa U3MEHSETCS B 3aBUCUMOCTH OT HallpaBlieHUs OoJiee ueM B 5 pas,
cilefyeT ompenensaTh Kod()UUIMEHTbl (QUIBTPAMM IO TJIaBHBIM OCSAM aHM30TPOIHH.
PacuetHbie 3HaueHus kodp¢unmenta GuibTpanuu K ciuenyeT UpUHUMATh PaBHBIMU
HOPMAaTUBHBIM.

IMpumeuanue— st coopyxkennii [l u IV kmaccoB pacuernbie 3HaueHHST KOIPPHUIUEHTOB (GHILTPALIUH
TPYHTOB OCHOBAHHS JOITyCKAaeTCs ONPENeIATh 10 aHAJoraM, a TaKKe PacueToM, HCIIOJNB3ys JIpyrue (U3HKo-
MEXaHNYECKHE XapaKTepPUCTUKU IPYHTOB.

5.30 PacuerHble 3Ha4YeHHS OCPEIHEHHOIO KpPUTHYECKOTOo TIpaaueHTa Hamopa ler, B
OCHOBaHUU COOPY)KEHHUS C APEHAKEM CJIeyeT IPUHUMATh 10 Tabmuie 4.

18



CII 23.13330.2011

Tabnuma 4

PacueTHbIi OCcpeJHEHHBIN KPUTUUECKUH
Tpynr rpajuenHT Haropa | crum

ITecox:

MEJIKHN 0,32

cpenHel KpyIHOCTH 0,42

KpYITHBIN 0,48
Cymech 0,6
CyriamHOK 0,8
I'muna 1,35

PacueTHble 3HaU€HUSI MECTHOIO KPUTHUYECKOI'O I'paJiueHTa Haropa l¢r ciienyer onpenessrh,
UCTIONB3YSl pacueTHBIE METO/bI OIICHKH Cy(P(O3MOHHON YCTONYMBOCTH TPYHTOB JIHOO MyTEM
UCTIBITAHUN TPYHTOB Ha CY(h(HO3MOHHYIO YCTOMYMBOCTH B J1a0OpPaTOPHBIX WM HATYPHBIX
YCIIOBHSIX.

Jis Hecy(d(dO3MOHHBIX MECUYAHBIX TI'PYHTOB l¢ JlOMycKaeTcs HNPUHUMATh NPH BBIXOE
NOTOKA B JipeHaxk paBHbIM 1,0, a 3a npenaxem — 0,3. Jns1 nbUI1€BaTO-TIIMHUCTBIX TPYHTOB IIPU
HAJIMYUM JPEHaXa WIM XECTKOH NPUIPY3KH INpPU BBIXOJAE HA IOBEPXHOCTb TIpyHTa ¢
JIOITyCKaeTCsl MPUHUMATh paBHBIM 1,5, a mpu nedopmupyemoit npurpyske — 2,0.

5.31 HopmatuBHble 3Ha4eHHs] KOOPPUIIMEHTOB YIPYroil U IpaBUTAIMOHHON BOJAOOTIAYH
Win W W, CIEAYeT OIpPENeNATh MO pe3yabTaTaM HaTypHBIX HAOIIOACHUI 32 M3MEHEHHEM
HaropoB ¥ YPOBHEH BOJbI B M3MEPUTENIbHBIX CKBR)KHHAX, YCTAaHOBJIEHHBIX B II'D ocHOBaHus,
npu GUKCAIMK HATIOPa B 33JaHHOM TOYKE (HAIPUMEp, B OIIBITHON CKBAKHUHE).

PacuerHble 3HaueHuss KOI(Q(UUIMEHTOB (1 U 4 CleAyeT MNPUHUMATh pPaBHBIMU
HOPMATHUBHBIM.

ITpumeyanue—3HaueHHs y; U 1 OCHOBaHMHU coopyskeHui ||—IV xmaccoB nomyckaercst onpenensiTs o
pe3yabpTaTaM UCIBITAHUN B TaOOPAaTOPHBIX YCIOBHUSX.

5.32 JIunkocTh (aare3uoHHYIO MPOYHOCTH) TPYHTA L ONpeAensioT myTeM OTphiBa 00pasna
MaTepHuaja OT I'PYHTOBOIO MaccuBa. PacueTHoe 3HaueHME JIMIKOCTU cJelyeT NMPUHUMATh
PaBHBIM HOPMATHBHOMY.

5.33PacuetHoe 3HaueHHE KO3(pPULIMEHTA TPEHUS Ha KOHTAKTE HETPYHTOBOTO COOPYKEHHUS
C TPYHTOM OCHOBaHHS, tgQ's B Cllydyae OTCYTCTBHUSI PE3YJIbTAaTOB TPSMBIX ONpEIACTICHHN
HazHayaeTcs He Ooznee 2/3 BeauuuHbl tg@' TpyHTAa BEPXHEro CJlOS OCHOBAHMA,
KOHTAKTHPYIOMIETO C TIOBEPXHOCTHIO COOPYKESHHUS.

XapaKTepHCTI/IKH CKAJIbHBIX TPYHTOB

5.34 HopmaruBHBIE 3Ha4YeHHWs Npejesia TPOYHOCTH oOOpaslia CKaIBHOTO TpyHTa Ha
0JTHOOCHOE CxkaThe R 1 ogHOOCHOE pacTsikeHne R, a Takke mpezaena NpOYHOCTH MaccHBa
CKaJIbHOTO TPYHTa Ha OJHOOCHOE pacTspkeHne Rymn m omHOOCHOE ckatme Remn criemyer
ONpeNeNiATh Kak CpeqHHe apu(pMeTHYecKHe YAacCTHBIX 3HAUEHHH S3TUX XapaKTEepPHUCTHK,
IMOJIYYCHHBIX B OTACIIBHBIX UCIHBITAHUAX METOAAMU CKATUA U PACTANKCHUSA COOTBETCTBECHHO B
7a00paTOPHBIX M B TOJEBBIX YCIOBUAX. B 11a00paTOpHBIX YCIOBHSX JOMYCKAeTCA TaKxke
MNPUMCHATE KOCBCHHBIC MCETO/bI HACITBITAaHUH (HaHpI/IMep, C HCIIOJIBb30BAaHHEM COOCHBIX
MyaHCOHOB, C()EPUUECKUX UHIUKATOPOB).
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5.35YacTHble 3HaYCHUS PEAETIOB IPOYHOCTH HA CKATHE U PACTSDKEHHE MAacCHBa CIENYeT,
KaK IMPaBHJIO, ONPENENATh IKCICPUMEHTAIBHO B TIOJEBBIX YCIOBHSAX: Ha CXKATHE — METOJIOM
OJIHOOCHOTO C)KaTHsl CKAIbHBIX IEIMKOB, HAa PACTSDKEHHUE — METOJOM OTpPhIBA OCTOHHBIX
MTaMIOB (IT0 KOHTAKTy O€TOH—CKajla) WM CKAIbHBIX IEIUKOB (10 MACCHBY WJIM TPEIIMHAM)
B YCIIOBUSIX OJHOOCHOTO PACTSIKEHUSI.

PacuerHble 3Ha4YeHUs XapakTepucTuk mnpouHoctn RS u R'' cmemyer ompenensath B
coorBercTBUM ¢ ykazanusimu ['OCT 20522 mnpu OZHOCTOPOHHEN JOBEPUTEIBHOMN
BeposstHocTH o = 0,95. Pacuernpie 3HaueHus xapaktepuctuk Rc; Ry, Remp 1 Rimy
MPUHUMAIOTCS] PABHBIMU UX HOPMATUBHBIM 3HAYCHUSIM.

[Ipu oOGocHOBaHWU pacueTHble 3HaueHUsA Rym; B HaMpaBlICHUAX, HE COBMAJAIOUIUX C
HOPMAJIIMH K IUIOCKOCTSIM TPEIWH, JOIyCKaeTcs IpHHHMATh Mo Tabmuue S5, a B
HaIlpaBJICHUSX, COBIAJIAIOIINX C HOPMAISIMU K IUIOCKOCTSIM CIUIOIIHBIX TPELIUH, IPUHUMATh
PaBHBIMHU HYJIIO.

5.36 HopmaTuBHbIE 3Hau€HUS NapaMeTpoB tg ¢n U C, MACCUBOB CKaJIbHBIX I'DYHTOB
IpU CTAaTUYECKUX BO3JAECHCTBUAX CJIENYET OINpeAeNsiTh g BCEX MNOTEHIHUAIbHO
OMACHBIX PACUYETHBIX MOBEPXHOCTEM MM 7HJIEMEHTApHBIX IJIOLIAJA0K CABHUIra I10
pe3ylibTaTaM MOJIEBBIX WJIM JIAOOpPAaTOPHBIX (B TOM YHCJIE MOJICIbHBIX) HMCIBITAHUH,
MPOBOJAUMBIX METOJOM MEJJICHHOTO cpe3a (CABUra) OETOHHBIX MITAMIOB MU CKaJIbHBIX
LEJIUKOB.

HcnbiTanusi yKa3aHHbBIMM METOJAMHM M OIPEIEICHHE IO MX pe3ylbTaTaM HOPMATHBHBIX
3Ha4eHUN tgp, ¥ C, CIeayeT NPOU3BOAMUTH C YYETOM YCIOBHMMH, COOTBETCTBYIOILIUX BCEM
pacyeTHBIM CIy4YasM B EPUOJbI CTPOUTENIBCTBA U SKCILIYyaTallud COOPYKEHUSI.

5.37 O6paboTKy pe3ysIbTaTOB MCHBITAHUH JJIsi ONMPEACIICHUS] HOPMATUBHBIX M PacUCTHBIX
3Ha4YeHUI {Qp U C cienyeT MPOU3BOJAUTH TaK K€, KakK Il HECKAJTbHBIX IPYHTOB (cM. 5.15 u
5.16).

5.38 s ocHoBanuit coopyxkenuii III u IV knaccos, a Takxke JUIsi OCHOBaHUM COOpYKeHUH
I u Il ky1accoB Ha cTa UM TEXHUKO-3KOHOMMUYECKOTO 0OOCHOBAHHUS CTPOUTENHCTBA PACUETHbHIE
3HaueHus tQQ, , u ¢y, NpeIHa3sHaYE€HHbIE I PACUETHBIX CXEM, JOIMYCKAETCs IPUHUMATS II0

TaOIMIE 5 ¢ UCIIONL30BAHUEM AHAIIOTOB, KOPPENAIMOHHBIX CBA3EH | T. 1. 3HaueHus g, u

cn A ocHoBaHWil coopyxkenuit | u Il kmaccoB Ha cragusx TpoekTa U padodeid
JOKYMEHTAIIMU TPU COOTBETCTBYIOIIEM OOOCHOBAaHUU TaKXe IOIMYCKAETCS MPUHUMATh IO
9TOW TaONMIlE, €CIU PACUEThl C HCIOJIb30BAHUEM JTUX XapaKTEPUCTUK HE OMPEIESIOT
rabaputsl coopykeHuH. J[aHHBIMU OTOW TaONMIIBI JOMYCKAeTCs MOJB30BaThCA BO BCEX
Cly4dasX IpHU OIpelNeNeHUH 3HayeHu tgep u C, IpeaHa3HAYEHHBIX Uil COCTAaBIICHUS
WHKEHEPHO-TEOJIOTHIECKUX CXeM (Mojienei).

5.39 llna onpenenenus tgep,, C, ¥ Ha UX OCHOBE tQQ,,, ¢ IPH JMHAMUYECKUX (B TOM
qrclie CEHCMUYECKIX ) BO3JIEHCTBUSX PEKOMEHIYETCsl TPOBOAUTH UCTIBITAHUS IO CHEIHAIBLHO
paspabareiBacMoii Mertoauke. Jlomyckaerca 3HaueHmss tQgg,,, cii, COOTBETCTBYIOIIHE

3QPEKTUBHBIM  HaNpsOKEHUSM, TNPUHUMATh PAaBHBIMM 3HAUEHUSM TPU  CTATHYECKHUX
BO3JICHCTBUSIX.

5.40 [ledopmanmoHHbIE XapaKTEPUCTUKA MAacCHUBOB CKalbHBIX mopox ( E,,v,) ciemyer
ONpeAeNsiTh IO pe3ylbTaTaM MHCIbITAHUM Kak METOJaMH CTaTHYECKOro HarpyXeHHs
ckanpHOro rpyHta (E, u V), Tak M JIUHAMHYECKMMH (CEHCMOAKyCTHYECKUMHU WIIH

20



CII 23.13330.2011

YIABTPa3BYKOBBIMHM) METOJAMHU II0 PE3YNbTaTaM HM3MEPEHHUS CKOPOCTEH IPOJONBHBIX U pn H
HOINIEPEYHBIX Vs n BOJH.

s ompeneneHus 4acTHBIX 3HAYEHUH CTATHYECKUX Ie(POPMALMOHHBIX XapaKTEPHCTUK
PEKOMEHyeTCsl NCI0Ib30BATh 3aBUCUMOCTH, I10JIy4YEHHbIE PEIIEHUEM KPAEBbIX 3ajjau TEOPUU
YIIPYrOCTH C TPAHUYHBIMH YCJIOBHSIMH, COOTBETCTBYIOIIMMH YCIOBUSIM HarpyXeHUs Mpu
UCTIBbITAaHUAX. YacTHbBIE 3HAYEHUS CKOPOCTEH YIPYTUX BOJIH ONPEEIIAOT 0 GUKCUPYEMOMY B
UCTIBITAHUAX BPEMEHU IPOXOKJICHUS BOJIH MEKAY HCTOUHUKOM U IIPUEMHUKOM MMITYJIbCOB.

[Tpu npoBeneHUM KaK AMHAMMYECKUX, TaK M CTATUYECKMX MCIBITAHUH ClleAyeT AJs ydera
BO3MOXKHOTO BJIMSHHS Ha MCKOMBIE NapaMeTphl TakuX (PaKTOpoB, Kak paszIUYHBIC
MH)KEHEPHbIE MEPONpPUATHs (BBIEMKA CKaJibl, YKPEIHUTEIbHbIC UHBEKIMH), TAK U BbI3BAHHBIE
TPEUIMHOBATOCTHIO (AHU30TPOIHSI, HEOAHOPOIHOCTh, HEIMHEHHAsA 1e(h)OpPMUPYEMOCTb TTOPO/I,
[OJI3y4eCcTh) TINATEIBHO BbIOMpPATh MECTO U YCJIOBUS IPOBEACHUS HCHBITAHUNH WK
UCTIOJIB30BaTh 00OCHOBAHHBIE KOPPEKTUPYIOMIHE KOI(PPHUIIUEHTHI.

5.41 HopMaTuBHBIE 3HAUEHUS XapaKTEPUCTUK Ae(HOPMUPYEMOCTH MACCHBOB CKaJIbHBIX
TPYHTOB W YIPYIMX JMHAMHMYECKUX XxapakTepuctuk mns UI'D u (uwam) PI'D cinemyer
ONpeNeNiATh Kak CpeJHHe apu(pMEeTHYeCKHe YAacCTHBIX 3HAUEHMH 3TUX XapaKTEepPHUCTHK,
NOJTYYEHHBIX B OTHEIbHBIX UCHbITaHUAX. HopmarusHble 3HaueHus E, u vV, ngomyckaercs

TaKKe ONMPEAENATh NCXOAS U3 KOPPEIALMOHHON 3aBUCHMOCTH MEXIy cratndeckoit (E, u v.)

U JUHAMHYECKOH (Vpn MIM Vsp) XapaKTEPUCTHKAMH, YCTAHOBIECHHOW IPH CONOCTAaBICHUU
YACTHBIX COIPSDKEHHBIX 3HAYEHUM ATHX XapaKTEPUCTHK, MOJYYEHHBIX B OJHUX U TEX XKe
TOYKaX MacCHBa, Paclo0KeHHBIX B pa3Hbix UI'D u (unu) PI'D uccnenyemoro ocHoBaHusI.

Jns ocHoBanuii coopyxenuil 11l u IV knaccos, a Takke a1 ocHoBaHui coopy:xenui [ u 11
KJIACCOB Ha CTaJuu OOOCHOBAHMS WHBECTUIUI MPHU ONpeAeCHUH HOPMATHUBHBIX 3HAUYCHUI
KOPPEJSIIIHOHHYIO 3aBHCHMOCTh C JUHAMUYECKUMH XapaKTePUCTHKAMH JOMYCKAeTCs MpH
000CHOBAaHMM NPHHHMMATh Ha OCHOBE O0OOIIEHHS MAHHBIX WCIBITAHUN A aHAJOTUYHBIX
WHXEHEPHO-TEOJIOTUYECKUX YCIOBHM.

Hus PI'D HopMaTHBHBIE 3Ha4eHUS Ep, Vi, Opn Osn MOTYT TakKe ONPENENATHCS IO €UHOM
HOPMAaTUBHOM 3aBUCUMOCTH JAHHON XapaKTEPUCTUKU OT KOOPIMHATBHI.

5.42 PacueTHble 3HaYCHHUS MOAYIS JeOpMAIUU CIETYET OMPEAETSITh B COOTBETCTBUU C
ykazanusiMu ['OCT 20522. IIpu sTom 3HaueHus: Ej, UCMONb3yeMble B OLIEHKAX CMEIIECHUMN
COOPYXEHHIl M OCHOBaHUH, CIEAyeT ONpENeNsThb MPU OJHOCTOPOHHEW JOBEPUTEIHLHOMN
BeposaTHOCcTH 0=0,85, a 3HaueHus E,, ucnosb3yeMble B OLEHKAaX yCTOMYMBOCTH, — IIpU
a=0,9.

[Ipy mnpoBegeHMM Kak JHWHAMUYECKHX, TaK M CTaTUYECKUX HKCHEPHUMEHTAIbHbBIX
WCCIIEOBAHUM CIIEAYET Y4YUTBIBATH BO3MOXKHOE BIMSHUE HAa HMCKOMBIE IIapaMeTpbl TaKUX
(akTOpoB, Kak pa3jMuHble HH)KEHEPHBbIE MEPOINpPHUATHS (BbIEMKAa CKajibl, YKPEHHUTEJIbHBIE
WUHBEKIMN), BBI3BAHHBIC TPEIIMHOBATOCTHIO (QHH30TPOIHUS, HEOAHOPOJHOCTh, HEIMHEHHAS
nehopMUpyeMOCTh TIOPOJI, MOJ3Y4YECTh), a TAKIKE BBIIBICHHBIE OCOOCHHOCTH CTPOCHUS U
CBOMCTB I'PYHTA.

B Tex ciywasx korja ykazaHHbIE BbIII€ BIUAIOIMINE (PAKTOPHI HE MOTYT OBITH YYTEHBI
HEIOCPEICTBEHHO B XO/I€ OIBITOB, B MIOJYYEHHBIE 10 PE3yIbTaTaM IKCIIEPU MEHTOB YaCTHbIE
3HAUYEHHUsI XapaKTEePUCTUK PEKOMEHIYETCsl BBOJUTH PACUETHbIE KOPPEKTUBHI C MOMOIUIBIO
COOTBETCTBYIOIIUX KOA(P(UIMEHTOB YCIOBUNH paboOThl. 3HAaueHHUS ATUX KOd(h(UIIMEHTOB
JOJDKHBI  ONpPENeNaTbCsl Ha OCHOBE pe3yJbTaTOB CHEIUAIbHO MPOBOJUMBIX  WIIH
IPOBEJCHHBIX  paHee (UIs1  aHAJOTHYHBIX  YCJIOBMH) OSKCHEPUMEHTAIBHBIX  HIIU
TEOPETUUYECKUX UCCIEIOBAHUN.
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Ha cragum o006OCHOBaHMS MHBECTHLMH pacueTHBIC 3HAYCHHUS MOAYNIS Aedopmaiuu
CKaJIbHBIX MAacCUBOB £ NOIycKaeTcs ONpPENEsaTh Ha OCHOBE aHAJIOIOBBIX KOPPENSALMOHHBIX
CBA3E€M  DTOM  XapakTepUCTUKM  C  XAPAaKTEpPUCTHUKaMU  JIPpyTUX  CBOWCTB  —
BOJOIIPOHUIIAEMOCTBIO, BO3IyXOIPOHULIIAEMOCTBIO U Ap. IIpu 3TOM XapakTepucTuku Apyrux
CBOWCTB JOJDKHBI OBITh YCTAHOBJICHBI IO pe3yJbTaTaM MCIBITAHUH B M3y4aeMOM CKaJbHOM
MAacCHBE.

PacueTrHble 3HaueHus ko3(pduuueHTa nomnepeyHor aedopmanuu V ciaeayeT NPUHUMATh
pPaBHBIMU HOPMAaTHUBHBIM. PacyeTHble 3Ha4€HUsI V MAacCUBOB CKaJbHOT'O TPYHTA JOIYyCKAaeTCs
OIPEACIIATD 110 aHAJIOTaM.

5.43 HopmaruBHbele 3HaueHHs Kodpduuuenta ¢uiabTpanuu K, U yIeIbHOro

BOAOMIOTTIOIIEHUA (], CICOyCT OIPCACIiITh KaK CpEaHue apI/I(l)MeTI/IIICCKI/Ie 3HaA4YCHUA

pe3yabTaTOB, TOJYYCHHBIX IPU HCIBITAHUSAX, BBIMOJHEHHBIX OJWHAKOBHIM METOJOM B
cootBercTBUU ¢ ['OCT 23278. B CHOXHBIX THUAPOTEOJIOTUYECKUX YCIOBHUSX (PE3KO
BBIDOKEHHAS]  aHM30TPONUsA  (QUIBTPAIMOHHBIX  CBOMCTB, KapcT, HEONPEAEIECHHOCTh
IPaHUYHBIX YCJIOBHH U Ap.) HOPMAaTUBHOE 3HAUEHUE K, ClIeAyeT ONpenensaTh 10 pe3yIbTaTaM

HUCIIBITAHUN B KYCTC CKBaXXHH. HpI/I OIIpCACIICHUHA kn u qn HeO6XO,Z[I/IMO YUYUTHIBATD

HaIpsSHKEHHOE COCTOSIHME TPyHTa B H3y4yaeMOW 30HE OCHOBAaHHUS W €ro BIHUSHHUE Ha
(UIBTpAIIMOHHBIC XapAKTEPUCTHKN CKAJILHOI'O MaCcCHBA.
PacuerHble 3HaueHus kodhduimenta GuiapTpanyu K ¥ yaensHOro BOIOIMOIIIONICHUS (]

ciieflyeT NIPUHUMAaTh PaBHBIMU HOPMAaTHBHBIM.

5.44 HopmaTuBHBIE 3HAYCHHS KPUTHYECKOW CKOPOCTH IBM)KEHHUS BOIBI B TPEIIMHAX
(mpocioiikax, TEKTOHHYECKUX 30HaX IPOOIEHUS) Ucrjn, KK MPABUIIO, CIEIYET ONPENEIIATH 110
pe3ynbrartaM cy(h(O3HMOHHBIX HCTIBITAHUM 3aIOTHUTENS TPEIIKH (TIPOCIOEK, 30H ApOoOsIeHus)
1 00pa3IoB CaMUX MOPOJAHBIX OJIOKOB.

PacueTHble 3HAYEHUS V¢ j CIIEAYET IPUHUMATh PABHBIMH HOPMATHBHBIM.

Jns ocHoBanuit coopyskenuit Il u IV kmaccos, a npu cooTBeTCTBYIOIIEM 00OCHOBAaHUM U
11 ocHOBaHMi coopyskeHuii I u Il kiaccoB 3Ha4EHUS vy j JOIYCKAETCS OIPEAENIATh PACUETOM
B 3aBUCHMOCTH OT T€OMETPUYECKUX XapaKTEPUCTHK TPEIIUH, BA3KOCTH (DMIBTPYIOMIEH BOJIBI
U QU3UKO-MEXaHUYECKUX XapaKTEePUCTHK 3allOJHUTENS TPEIIUH.

PacueTHple 3HAUYCHUS (paBHBIe HOpMaTI/IBHBIM) KPUTHYECKOTO T'paJuCHTa Halopa Icr,j

(GWIBTPAlMOHHOTO TOTOKAa B HANpaBIEHUU TMPOCTUPAHUS PACCMATPHUBAEMOM CHUCTEMBbI
TPEUIMH TaKXe CJEeIyeT OINpeNeNiaTh pPacyeToM B 3aBHCHMOCTH OT TE€OMETPHUYECKHX
XapaKTEePUCTHK TPEIIMH, BA3KOCTH BOJABl W  (DU3MKO-MEXAHMUYECKHX XapaKTEPUCTHK
3aITOJTHUTEJIS TPEIIHH.

5.45HopMmaTuBHbIE U pacyeTHbIe 3HaYeHUsI KOA((UIIMEHTOB YIIPYrod U TpaBUTAIMOHHON
BOJOOTAAYU W, 1, i, U L CIEIyeT ONpeeNATh B cOoOTBeTCTBMU ¢ 5.30 mo pesynbraram

UCTIBITAaHUI B HATYPHBIX YCIOBUSX.

5.46 Tlo nedopmupyeMOCTH, TIPOYHOCTH M (HIBTPAIMOHHBIM CBOWCTBAM B Pa3IMYHBIX
HaNpaBJCHUSX MAacCUBBl CKaJbHBIX TPYHTOB CIIEAYET CUUTATh HM3OTPOIHBIMH TPU
KodpumeHTe aHU30TponuM He Oojee 3 M aHU3OTPONHBIMU — TpuU Kod3dduimeHrte
aHu3oTponuu 6osee 3.

5.47 Ina cunsHOmedopmupyembix (mpu E < 1000 MIIa), 1erkoBBIBETPUBACMBIX,
CHJIBHOTPEIIMHOBATHIX, Pa3MOKAIOMIMX W HaOyXalolMX TIOJA  BO3ACHCTBHEM  BOJBI
MOJIyCKaJIbHBIX TPYHTOB CIIEAYET MPUMEHSTH COCTaB U METOIbl ONpENeICHUs UX (U3UKO-
MEXaHWYECKUX XapaKTEPUCTHK M pacyeToB, COOTBETCTBYIOUIME KaK CKaJbHBIM, TaK M
HECKaJIbHBIM TPYHTaM.
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6 NH:KeHEepHO-Te0JI0rHYecKas
U pacyeTHasi CXeMaTH3aIUsi OCHOBAHUIA

6.1 IIpoexTupoBaHHE OCHOBAaHMH M MPOTHO3 HM3MEHEHHS HX COCTOSHHS B IIpOLEcCe
JKCITyaTaluy TUAPOTEXHUYECKUX COOPYKEHUM CIIEAYeT BBIIOJIHATH HA OCHOBE MH)KEHEPHO-
TEOJIOTUYECKUX U PACYETHBIX T€OMEXAHUUYECKUX MOJIEIEH (CXEM).

WHXkeHepHO-Te0J0OrMYecKue MOJEIN HCIOJb3YIOT NpU BbIOOpE paiioHa, ydacTka U
KOHKYPUPYIOIIUX TUIOHIAZOK pa3MelleHus O0BbeKTa, MPH KOMIOHOBKE COOPYKECHHIM
00beKTa, MpU BBHIOOPE TUIOB COOPYKEHHH, NPU KOHCTPYMPOBAHUU COOPYNKEHUH, IpPH
COCTABJICHUM PACUETHBIX I'€OMEXaHWUYECKHUX CXEM M NMpU OOOCHOBAHHMH IKOJIOTUYECKOU
0e30macHOCTH.

PacuerHble TeomMeXaHWYECKHME MOJEIHM HCIOJAB3YIOT IpU pacuerax U pa3paboTke
KOHCTPYKLUH COOpPYKEHUH, IPU 0OOCHOBAHUU MX TEXHUUYECKON Ha/IeXKHOCTH, IKOJIOTUUYECKOM
0€30MacHOCTH U SKOHOMUYECKOM 11€71€CO00Pa3HOCTH.

6.2 MlmxeHepHO-reoornyeckas Moieb (CxeMa) OCHOBaHUS J0JDKHA MPECTaBISITh CO0Oit
coBOKYIHOCTh MI'D, Kaxnbplil U3 KOTOPHIX JOJDKEH OBITh OXapaKTepU30BaH HH)KEHEPHO-
TEOJIOTUYECKMMH M THJIPOr€OJOTMYECKMMM IPU3HAKAMM W HAJAEJIEH IOCTOSHHBIMU
HOPMAaTUBHBIMM U PAaCUETHBIMH 3HAYEHUSIMU KJIaCCU(PUKAIIMOHHBIX, a IPU HEOOXOJUMOCTH —
U IpYTUX (PU3MKO-MEXaHUYECKUX MMOKa3aTelNeil TPyHTOB.

HHXeHepHO-TreoJoruueckasl MOJEIb [OJDKHA, KaK IPaBWIO, IPEACTaBIATbCS B BUIC
Habopa KapT U pa3pe3oB IO pa3IUYHBIM XapaKTEPHbIM CEUEHUSM, OTPAKAIOLUIUM
HEOOXO/AUMBIE Uil MPOEKTUPOBAHMS COOPYXKEHMs NMPU3HAKKM U TIOKA3aTelId TPYHTOBOTO
MaccHBa OCHOBaHHUSI.

Kpome HI'D HHXEHEpPHO-TEOJIOTHYECKAss MOJENIb  JOJDKHA TaKXe  COAEpKaTh
XapaKTepUCTUKY OMAaCHBIX MPHUPOJHBIX IPOLECCOB, BKIIOYAs MX IPOCTPAHCTBEHHOE
pacnpoCcTpaHEHHUE, 3aKOHOMEPHOCTH Pa3BUTHSI U MHTEHCUBHOCTD IIPOSIBIICHUS.

6.3 PacuerHas reomexaHW4eckas MOJENb (CXeMa) OCHOBaHHsS JOJDKHA MPEICTABIATH
co0oit coBOoKynHOCTb PI'D (pacueTHBIX TPYHTOBBIX JIEMEHTOB), KXKIBIH M3 KOTOPBIX J0JIKEH
OBITH OXapaKTepU30BaH HEOOXOAMMBIM JJIS pPACUETOB (MM SKCIEPUMEHTOB) HAOOpOM
XapakTepUCTHK. Pa3paboTka pacyeTHBIX T€OMEXaHMUYECKUX MOJEIeH NODKHA OCHOBBIBATHCS
Ha MH)KEHEPHO-TE€0JIOTMUECKUX CXEeMax.

JUis 0ZTHOTO M TOTO K€ 00bEKTa MpU HEOOXOJMMOCTH COCTABIISAIOT HECKOJIIBKO PacuyeTHBIX
FeOMEXaHNUECKUX CXeM, KakJIas M3 KOTOPBIX JOJKHA OBITh MpUBA3aHa K KOHKPETHOMY
METOJly ¥l BUy pacuera (WM SKCIIEPUMEHTA).

6.4 Beinenenne UI'D u PI'D ciiexyet BRIMOMHATE B cooTBeTcTBHH ¢ yaeToMm ['OCT 20522.

Jns onpenenenus rpanun UI'D Hapsiny ¢ pesyiabTaramu Ja00paTOPHBIX MCHBITAHUH
TPYHTOB JOMYCKAaE€TCA HUCIOJb30BaTh PE3yIbTaThl MOJIEBBIX HCCIEAOBAHUN METOJaMu
CTaTM4YECKOTO U JUHAMUUYECKOI'0 30HJUpPOBaHUs, BpallaTeabHOro cpe3a u ap. Ilposepka
npaBWiIbHOCTH BbAenaeHuss WMI'D BwimosHseTcs nyTeM CcpaBHEHUsS (aKTUUECKUX
3HaYeHUN Kod(puIueHTa Bapualuu XapakTepUCTHK ¢ JonycTUMbIMH corjacHo ['OCT
20522.

ITpu BblgeneHun PI'D HaIIeXUT HCHONB30BAaTh BCE XAPAKTEPUCTUKH, BXOJALIUE B
paccMaTpUBAEMYIO PACUETHYIO CXEMY.

6.5 UI'D u PI'D HamensioTcs HOPMATUBHBIMH M PACUETHBIMH 3HAYCHUSMHU (PHU3UKO-
MEXaHUYECKUX XapaKTEPUCTUK TPYHTOB B cCOOTBeTCTBHH ¢ TpeboBaHusiMu ['OCT 20522.
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7 PacueThbl yCTOHYHBOCTH
(Hecymeii cmocoOHOCTH) OCHOBAHUIA

OcCHOBHbBIE MOJIOKEHUSA

7.1 PacueTsl yCTOWYMBOCTH (HECYIIEH CIIOCOOHOCTH) CHCTEMBI «COOPYKEHUE—OCHOBAHHEY
ClIeZyeT MPOU3BOAMTH IJIsi COOPYKEHHI BCEX KIJIACCOB MO MPEACIbHBIM COCTOSHUSM TEPBOU
IPYIIIbI; PaCYEThl YCTOMUMBOCTU CKJIOHOB (MacCHBOB) CJIELYET MPOU3BOAUTH B 3aBUCHMOCTH
OT TOCIIEACTBUI MX paspymieHuss JHOO0 M0 NpeAeTbHBIM COCTOSHHUSAM MEPBOM MO0 BTOPOIA
IPYIIIBI.

7.2 Kpurepuem oOecrneyeHHs YCTOHYMBOCTH (HEeCymlel CHOCOOHOCTH) CHCTEMBI
«COOPYKEHHE—OCHOBAaHHUE» U CKIJIOHOB SIBJII€TCS BbINOJIHEHUE ycioBus (1)

yF<ler. (5)
I

3nech F 1 R— pacuerHbie 3Ha4€HUSI COOTBETCTBEHHO OOOOIICHHBIX CIIBUTAIOIINX CHII M CHIT
MPEEebHOTO CONPOTHBICHHUSI WJIM MOMEHTOB CHII, CTPEMSIIIUXCS CABHHYTH
(TIOBEpHYTH) U yIEPKATh CUCTEMY «COOPYKEHHE—OCHOBaHUE)» WK CKJIOH. [Ipu
UX OTPENIEICHNUH HCIIONB3YIOT KO PHUIIMEHTH HAIC)KHOCTH IO HArpy3KaM Js U
IO TPYHTY 7g, ONpeAenseMble IO yKazaHuAM 7.3 W paszieny S, H
KOX(QPHUIHUEHTHI Yp , Yic, OTIpeaessieMble 1o 4.5.

Koaddunment ycnoBuit paboThl yc IpUHUMAETCA 10 Tadnuiie 6.

Taonuma 6

Twurer coopyXeHnit 1 OCHOBaHHH KoaddummenT ycnosuit
paboTHI Y.
I'paBuTanuoHHEbIE:
OGeTOHHBIE, )KeIe300€TOHHBIE, METAITIMUECKHE U APYTHE COOPYKEHHUS Ha 1,0

HECKaJIbHBIX U N10JIyCKAJIbHbIX OCHOBAHMIX
To e, Ha CKAaIBHBIX OCHOBAHHUAX (KPOME PACHOPHBIX COOPYXKCHWH) s
pacUeTHBIX IOBEPXHOCTEH CHIBUra!

[PUYPOYEHHBIX K TPEIMHAM 1,0
HE NPUYPOUSHHBIX K TPEIUHAM 0,95
Pacniopable coopysxeHus:
apOYHbIC [IOTUHBI 0,75
JPYTHe PacriopHble COOPYKEHHUS HA CKATbHBIX OCHOBAHUAX 1,0- E/T,
E —pacmop; T —
CIBUTAIONIAs] HATPY3Ka
EcTecTBEHHBIE OTKOCHI M CKJIOHBI 1,0

[Ilpumeuanus

1 Ilpu pacnonoxeHUH COOPY)XEHHH B CEeBEepHOM cTpouTenpHO-KiuMatudeckoir 30He (CCK3) u mpoxoskaeHHH
pacyeTHBIX MOBEPXHOCTEH CABUTAa B 30HE IMPOMOPAXKUBAHHSA-OTTAaMBAaHHS INPHBEICHHBIE KO3(D(GHUIMECHTHI ClelyeT
yMHOaTh Ha 0,95.

2 B HeoOXOAMMBIX Ciy4asX, KpOME NpHBEACHHBIX B Tabnuie Kod(pQUIMEHTOB, TOIKHBI NPUHUMATHCS
JIOTIOJIHUTEIIbHBIE KOA(D(UINEHTH! YCIOBHI pPabOThl, YYHUTHIBAIOIINE HECOOTBETCTBHE PACUETHONH CXEMBI U METOJ/OB
pacdera NEHCTBUTENBHBIM YCIOBHSAM pPabOTBHI CHCTEMBI «COOPYKEHHE—OCHOBaHHE». BemumuuHbl 3THX K03((GHIUCHTOB

JIOJDKHBI OBITH 000CHOBAHBI CriCHaJIbHBIMU HMCCJICIOBAHUAMU.

7.3 Ilpu ompeneneHUu pacueTHBIX HArpy30K KO03()(OUIUEHTHI HaJSKHOCTU MO Harpy3Kam
ciemyeT mpuHUMaTh coraacHo TpedoBanusm CIT 58.13330.
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IIpumeuanus

1 B Tex ciywasix Korja B pacueTax HCIOJb3yeTcs He PaBHOACHCTBYIOMIAs HArpy30K (CHII), a €e NMPOEeKINH,
K03((UINECHTH! HAJEKHOCTH 110 HArpy3Ke JOKHBI BBOIUTHCS JTHOO0 K paBHOACHCTBYIOMIEH, THO0 OANHAKOBBIMH
(TTOBBIMIAFONIMMH MJIH TIOHMKAIOMIMMHE) KO BCEM NPOCKIIHSIM.

2 Bce Harpys3ku OT IpyHTa (BEpTHKaJIBHOE JAaBJICHUE OT Beca IPyHTa, OOKOBOE NAaBJICHHE TPYHTA) CIEIyeT,
Kak TPaBUIIO, ONPEAEIATh M0 PACUYETHBIM 3HAYCHUSIM XapaKTEPHCTHK IPyHTA tg®pu, Gy, Y1, IPUHAMAs IpU
9TOM KOS(G(HULIMEHTH HaJSKHOCTH [0 Harpy3kaM paBHBIMH enuHMIE. [Ipu 3TOM pacueTHbIe 3HaYEHHS
XapaKTEepUCTUK TPYHTa NPHUHUMAIOTCS OOJbLIE WIIM MEHbIIE UX HOPMAaTHBHBIX 3HAUEHHH B 3aBHCUMOCTH OT
TOr0, KaKH€ U3 HUX MIPUBOJAT K HEBBITOJAHBIM YCIIOBHAM 3aTPYKEHUS CUCTEMBI «COOPYKEHHE—OCHOBAHUEY.

3 CoueraHue Harpy3oK M BO3JCHCTBUI MOJKHBI YCTaHABIUBATHCA B COOTBETCTBUU C IPAKTUUECKOM
BO3MOXKHOCTBIO OZJHOBPEMEHHOT'O MX JIEHCTBHS Ha coopykeHue. [Ipu sTom mobasi KpaTKOBpeMEHHas Harpyska
HE BBOJUTCS B COUETaHME, €CIIM OHA YBEIHUUBAECT yCTOMYUBOCTh COOPYKEHHUS.

4 Ecnu 1pu ONpeelICHUH PAcUeTHBIX BEJIMUMH HAarpy30K HENb3sS YCTaHOBHTH, KaKOe 3Ha4YeHHE yf (Oobiree
WJIM MEHBIIIEE) MPUBOJUT K HanOoJiee HEBBITOAHOMY CIIY4al0 3arpyXXEHHUsSI COOPY)KEHHS, TO CIIEIyeT BBIOIHATD
COIIOCTABUTEIbHBIC pacyeThl IPH 000MX 3HAYCHUAX KOIDPHUIIMECHTOB HAZEKHOCTH 110 Harpy3Ke.

7.4 PacueThl YCTOMYMBOCTH CHCTEMBI «COOPYKCHHE—OCHOBAHUE» M CKJIOHOB CIICAYET, KaK
NPaBUJIO, TPOU3BOIUTH METOAMH, YUYUTHIBAIOIIMMHU BCE YCIOBHSI PABHOBECHS B TIPEICIIBHOM
COCTOSIHUH.

JlomyckaeTcsi IPUMEHSTh W JAPYrHe METOJbI pacueTa, pPe3yibTaThl KOTOPBIX MPOBEPCHEI
OIBITOM MPOEKTUPOBAHHUSI, CTPOUTEIHCTBA M SKCILUTYaTaIl[iH COOPYIKCHHH.

B pacderax ycTOWYHMBOCTH ClEIyeT paccMaTpuBaTh BcEe (PU3UYECKH M KUHEMATHYCCKU
BO3MOYKHBIE CXEMbI TIOTEPHU YCTOMYUBOCTH COOPYKCHHM, CHCTEM «COOPYKEHHUE—OCHOBAHHEY,
CKJIOHOB (MacCHBOB).

7.5 PacueTsl cienyeT BBITOJIHATD Ul YCIOBUM IUIOCKOM WJIM MPOCTPAaHCTBEHHOM 3a/iavu.
VYcIitoBHST MPOCTPAHCTBEHHOM 3aaun npuHUMaroT, eciau | <3b wn | <3h (s mmyHToBBIX
COOPY)KEHHH M CKJIOHOB), HJHM KOIJIa TIONEPEYHOE CEUYCHHUE COOPYKCHHS, HArpy3KH,
reoyiorndeckue yciaoBus MeHstorcs no jgnuHe | <3b(<3h), rme | u b coorBercTBeHHO

JUTMHA ¥ IIHUPHHA COOPYKEHHsI, N — BBICOTa COOPYKEHUS C yIETOM 3ariayOJIeHHUs COOPYKEHHIA
WJIY LIITYHTA B TPYHT OCHOBAHUSL.

JlomyckaeTcsi WCIOJNBb30BaHUE PENICHUH IUIOCKOM 3aJaddl Uil CHCTEM «COOpYKEHHE—
OCHOBaHHME» M CKJIOHOB, pabOTAarOIIMX B MPOCTPAHCTBEHHBIX YCIIOBHSX, IyTEM yd4eTa CHII
TPEHUA W CHOCIUICHHUA 110 OOKOBBLIM IMOBEPXHOCTAM CABUIa€MOro MacCHhBa TIpPyHTa H
coopyxenus. Ilpm 3ToM crlexyer, Kak MpaBWIIO, JaBICHHE Ha OOKOBBIE MOBEPXHOCTH
NPUHUMATh PAaBHBIM JIABJICHUIO TIOKOS. JTO yKa3aHHWE OTHOCHTCS K COOPYKEHHSIM C
(UKCHPOBAaHHBIMU OOKOBBIMH MOBEPXHOCTSIMH, TapaJUICIbHBIMU HATIPABICHHUIO CIIBUTA, U HE
pacnpoCTpaHsIeTCsl Ha TPYHTOBBIE MACCHUBBI C TPOU3BOJIBHON OOKOBOW TOBEPXHOCTHIO
oOpy1IeHus.

Pacuer ycTOi4MBOCTH COOPY:KEHHH HA HECKAJIbHBIX OCHOBAHHUSAX

7.6 B pacuetax yCTOWYMBOCTH TPAaBUTAIMOHHBIX COOPY>KEHUN Ha HECKAIbHBIX
OCHOBaHHUSAX CIIEyeT pacCMaTPHUBATh BO3MOXHOCTh TOTEPH YCTOWYUBOCTH IO CXeMaM
IUIOCKOTO, CMEIIAaHHOTO U TJIYOMHHOTO CHIBHUTOB. BBIOOp CcXeMmbl 3aBHUCHUT OT BHIA
COOPYXKEHHS, KJIACCU(DUKAIMOHHOW XapaKTePUCTHKH OCHOBAHUS, CXEMBI 3arpyXeHUs |
npyrux ¢axtopoB. CreayeT UMETh B BUJLY, UTO MEPEUUCICHHBIE CXEMBI CJIBUTA MOTYT UMETh
MECTO KaK MpU NOCTyNaTeabHo (popme caBura, Tak v MpH CABUTE C TOBOPOTOM B ILJIAHE.

I[JISI COOpy)KCHPIﬁ, OCHOBAHUCM KOTOPLIX SABJIAKOTCA CCTCCTBCHHLIC WJIM HCKYCCTBCHHBIC
OTKOCHI WJIM WX TPeOHHU, HEOOXOJMMO TaKKe pacCMaTpUBaTh CXEMy OOIIEro OOpyIIeHUs
OTKOCa BMECTE C PaCIOJI0KEHHBIM HAa HEM COOPY KEHUEM.
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s coopyxenuil | kimacca, KpoMe€ NEPEUUCIIEHHBIX pPacyeTOB YCTOWYMBOCTH, OLICHKA
CTEIEHU UX YCTOMYMBOCTU MOXET IIPOU3BOAUTHCA HA OCHOBE aHAJIN3a PE3yJIbTaTOB PACUETOB
HaNpsHKEHHO-Je(OPMHUPOBAHHOTO COCTOSIHUS CHUCTEMBI «COOpY)KEHHEe—OCHOBaHHE». Kpome
TOrO, HapsaAy C JAETEPMUHUCTHYECKUMH METOJAMHU pacyeTOB JOJDKCH BBIIOJIHATHCS
BEPOATHOCTHBIN aHAJIN3 HA1E)KHOCTU COOPYKEHUI.

7.7 Pacyerbl YCTOMYMBOCTH COOPYXKEHHH II0 CXEM€ IUIOCKOIO CIBUIa CIEIyeT
IIPOU3BOJUTH JIJISl BCEX COOPYKEHUH, HECYILIMX BEPTUKAJIBHBIE U TOPU30HTAIbHBIE HATPY3KH.

Jig  coopyKeHMM pacueTbl YCTOMYMBOCTH CIEAYET IPOU3BOAMUTH TOJBKO IO CXEME
IUIOCKOI'O CIBHUIa B CIEAYIOIIUX CIIydasx:

1) ocHOBaHMS COOPYXEHUH CIIO)KEHBI IE€CYAaHbIMH, KPYMHOOOJIOMOYHBIMH, TBEPABIMU
I, <0 u monyrBepasiMu 0<| <025 npuieBaTO-rIMHUCTBIMU TPYHTAMH IIPH BBINOJTHEHUH
YCIOBUM:

a) JUIA cllyyasi paBHOMEPHOM Harpy3kKu U 3KCLEHTPUCUTETa B CTOPOHY BEPXOBOW T'paHU
COOPYXKCHHS

N, =—m < N,;

I
by,
0) U SKCLEHTPUCHUTETE €, PABHOACUCTBYIOILIECH BCEX CUII, TIPUIIOKEHHBIX K COOPYKEHUIO

B CTOpPOHY HHU30BOHI T'paHH COOPYIKCHUA
(¢}

— m .

<A < NO '

by,

N

2) ocHOBaHUs coopykeHui cioxenbl Tyro- (0,25<1 <05) ¥ MATKOIUIACTHYHBIMU

(05<1, <0/5) rauHUCTBIMH TpPYHTaMU IIpW BbIMOJNHEHHH ycioBud (7) wmm (8) u
CJIEIYIOIINX JONOJHUTENIBHBIX YCIOBHIL:

(7)

(8)

tgy1= tgcpw% >045 9
oKL,y (10)

ay,hy

B dopmynax (7) — (10) o6o3HaueHO:
N_ — uMcaI0 MOJEIMPOBAHUS;
G,,G ., — Cpe/IHee HOPMATBHOE HANPSKEHHE COOTBETCTBEHHO MPHU mUpuHe b n b';
b — pa3mep cropoHbI (IHPHHA) TPSIMOYTOIBHOM MOJIOIIBEI COOPYKEHUS,
napajenbHON ciBUrarolei cuie (6e3 yuera JUIMHBI aHKEPHOTO MOHYPA);
b =b-2e;
€, — OKCIEHTPUCHUTET B CTOPOHY HU30BOM IPAHU COOPYIKEHHSI HOPMAIBHOM cuiibl P B

IUIOCKOCTH MOAOLIBBI, PABHBIN PACCTOSHUIO OT TOYKU NEPECEYEHUSI C ITOIOIIBON

(dbyHIaMEHTa paBHOICHCTBYIOIICH BCEX CHJI IO OCH COOPYKCHHSI;
Y, — YACIbHBIA BEC TPYHTA OCHOBAHUSA, IPUHUMAEMBbIM HIMKE YPOBHS BOJBI C YyYETOM

€€ B3BECIIIHNBAIOIIETO JCHCTBUS,
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N, — 6e3pazmMepHOE YHCII0, IPUHUMAEMOE JUIs INOTHBIX IeckoB N, =1; 1u1d ocTanbHbIX
rpynToB N,=3. Jlis Bcex rpyHTOB 0OcHOBaHuii coopyxkenuil | u |l xkmaccoB N, kak

IIPaBUIIO, CJIEYET YTOUHSTH [0 Pe3yIbTaTaM IKCIIEPUMEHTAIBHBIX UCCIIEJOBAaHUM
METOJIOM CJIBUTA IITAMIIOB B KOTJIIOBaHAX COOPYKEHHIA;
|, — mokasaTenb TEKy4ecTH;
tgy| — pacueTHoe 3HaYeHHe K0d((HUIMEHTa C/IBUTA;
tg, G, Su,)— pacyeTHBIC 3HAYCHUS XapPaKTEPUCTUK IIPOYHOCTU IPYHTA OCHOBAHUS C YIETOM
CTENECHHU €0 KOHCOJIHIAINY 110l Harpy3KOH OT COOPYXKEHUS K paCUETHOMY
MOMEHTY ¥ BO3MOYKHOTO UX CHIDKCHUS B 30HE IPOMOPAKUBAHUSA-OTTANBAHHS

(npu crpourensctBe B CCK3);

0
\

K — ko3 duiueHT QPUIbTPaLUK IPYHTA;
€ — K03(p(UIKEHT TOPUCTOCTH TPYHTA B €CTECTBEHHOM COCTOSIHUU;
t, — BpeMs BO3BEIECHHs COOPYKEHUS;

C, — KOB(b(l)I/II_II/IeHT CTCIICHU KOHCOJIMAIIUU I'PYHTA,

a — k03()(HULUEHT YIIOTHEHUS; IPU €r0 ONPEAEICHUN YUUTHIBACTCS H3MEHEHHE € U G BO
BCEM JIMala30HE U3MEHEHUs HArpy30K Ha OCHOBAHHUE,
Yw — YACIBHBIN BEC BOJBI;
h, — pacdeTHas ToNIIMHA KOHCOMHINPYEMOTO CI0s, IPHHUMAeMas JUIsl COOPYKEHHS C

HIMPUHOM 1moI01BkI b, Ha yacTH KOTOpo# by pacmonoxen npeHax, paBHON:
a) ISl OJJHOCJIOMHOTO OCHOBAHMSI:
[pY HAJIMYKHK BOJIOYIOPA, 3aieraroiero Ha ramyoune hy(hy <Hg); (Hc —cm. 11.6.2)

=

IpH 3aJIeTaHUU B OCHOBAHUH APEHHUpYIoIero cios Ha rayoune h(h <H,.)

(11)

=2+ 220 (12)

0) [U1s IBYXCIIOMHOTO OCHOBAHHUS C TOJIIIMHAMU cioeB hy 1 hy.

npu Hanuuuu Bojoynopa u npu K, = k,(h +h, <H_)

=ty +hy (13)

IpH HAJIMYMU JIpeHupyomiero cinos Ha rryoune hy +h,(h +h, <H.)

=Dt 20 (14)

IIpumeuanus

1 3a BepxoByl0 TpaHb COOpYXKEHHS CJEAyeT NPUHMMAaTh TIpaHb, CO CTOPOHBI KOTOPOH JeWCTByeT
C/IBUTAIOIAsl HArpys3ka; 3a HHM30BYIO T'paHb COOPYXXEGHHUS — TpaHb, B HAIIPABICHHHM KOTOPOW IpOBEPSIETCS
BO3MOJXKHOCTb CJIBUTA.

2 Yka3aHusl HACTOSILIETO MyHKTa HE PaclpoCTPAHSIOTCS Ha CIy4au, KOTrAa OCOOCHHOCTH KOHCTPYKLHMH N
COOpY)XEHHsI M TEO0JOTMYECKOr0 CTPOCHHS OCHOBAHUS, a TAaKXKE paclpelesicHuEe Harpy3oK HpeaoNpeessioT
TJTyOWMHHBIN CIIBHT.
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7.8 Ilpu pacyere yCTOMUMBOCTU COOPY)KEHHUS MO CXEME IUIOCKOTO CABHIra 33 PacueTHYIO
MOBEPXHOCTh CABHUTA CJIEyeT NIPUHUMATD:

IIPU TUIOCKOM IOJOIIBE COOPYKEHHUS — IIJIOCKOCTh OIUPAHUS COOPYKEHUSI Ha OCHOBAHUE C
00s3aTeNbHOM MPOBEPKONW YCTOWYMBOCTH IO TOPU30HTAIBLHOM TMOBEPXHOCTH CJ/IBHra,
MIPOXO/SIICH Yepe3 BEepXOBOM Kpail MOAOLIBHI (BHIOOP MIOCKOW TOPU30HTAIBHOW MOIOIIBbI
COOPYKEHHS TPeOyeT CIeHaIbHOTO 000CHOBAHUS);

[pY HAJIMYMU B TIO/IOIIBE COOPYKEHHS BEPXOBOTO U HU30BOTO 3yObEB:

npu r1yOuHEe 3aJ0KEHHUST BEpXOBOIro 3y0a, paBHON WK O0bIlIeld HU30BOTO, — IIIOCKOCTb,
IPOXOJAIIYIO Yepe3 MOAOLIBY 3yObEB, @ TAKK€ MOPU30HTAIBHYIO IIOCKOCTb, IMPOXOISIIYIO
IO MOJIOIIBE BEPXOBOI0 3y0a;

npu TIyOMHE 3aJ0KEHUs HHU30BOTO 3y0a Oojee TiyOMHBI 3aJI0KEHUS BEpXOBOTO 3yda
TOPU30HTAIBHYIO ITIOCKOCTh, MPOXOMSIIYIO MO TOJOIIBE BEPXOBOro 3yda (ImpH 3TOM Bce
CWJIBI CJEAYeT OTHOCUTh K YKA3aHHOHM IJIOCKOCTH, 32 HMCKJIIOYEHHEM JaBJIEHHUS BOJbl U
MACCUBHOTO JABJICHUS TPYHTA CO CTOPOHBI HU30BOM IPaHU COOPYKEHHUS, KOTOPbIE HAIJICKUT
OTHOCHUTD K TUIOCKOCTH, TPOXOSIIEH 10 TOI0IIBE HU30BOIO 3y0a);

IpU HAJIMYUHU B OCHOBAHMM COOPYKEHUS KaMEHHOW MOCTENH — IUIOCKOCTH, MPOXOSIINE
[0 KOHTAKTY COOPYXEHMsI C IOCTEJIbI0 M MOCTENHU C FPYHTOM; MPU HAJIWYUH Yy KaMEHHOM
MOCTENHN 3ariay0JieHHus B TPYHT CIEAyeT paccMaTpUBaTh TAK)Ke HAKJIOHHBIE MIOCKOCTH WU
JIOMaHbI€ TOBEPXHOCTH, IPOXOAIINE YEPE3 MTOCTEND;

IpU HATMYUU B OCHOBAHWUU 30H, CJIOEB WM MPOCIOEK CIAa0BbIX TPYHTOB, B TOM YHCJE B
30HaX [POMOPaKUBAHUSA-OTTAUBAHMS, CJIEAYET JIONOJHUTEIBHO OLEHUTh  CTENEHb
YCTOHYMBOCTH COOPYKEHHUS TPUMEHUTEIBHO K PACUETHBIM IIIOCKOCTSM, MPOXOISAIIIM B ATHX
30HaX WUJIH CIOSIX.

7.9 I1pu pacuere yCTOHUMBOCTH COOPYXEHUH MO CXeMe IUIOCKOro c/Bura (6e3 moBopoTa)
IpU TOPU3OHTAIBHON IUIOCKOCTH ciBura 3Hadenns R=R, u F B ycnosusax (5) cnenyer

ONpENENTh 1Mo hopMyIam:
Rpl = Ptgo, +Y:-Ep,tw+ Ac(s, )+ Rg ; (15)

F=Tw+Eim—T (16)

tw?

rac Rpl — paCd€THOC 3HAYCHHUC NIPEACTIbHOI0 COIMPOTUBIICHUSA IIPH IIJIOCKOM CIIBUTIC,

P —cymma BepTUKabHBIX COCTAaBIISIONIUX PACUETHBIX HArpy3oK (BKIOYas
MIPOTUBO/IaBIICHUE);
tg, G, Sy, — XapaKTePUCTUKHU MMPOYHOCTH TPYyHTa IO pPACYETHOM IOBEPXHOCTH CJ/BWra,
olpeziesieMble TI0 YKa3aHHsAM paszena 6, mpudeMm Cj, ;| YIUTHIBAIOTCS TOIBKO
Ha TOM YacTu IJIOLIAIM OCHOBAHUS, Ha KOTOPOIl OTCYTCTBYIOT pacTArHBarOIINe
HaIpSHKCHUS;
Y. — K03hGHULUUEHT yCIOBUH PabOThI, YYMTBHIBAIOIIUN 3aBUCHMOCTb PEAKTUBHOIO

J@BJICHUsI TPYHTA C HU30BOM CTOPOHBI COOPYXKEHUS OT TOPU30HTAIBHOIO
CMEULICHUsI COOPYKEHHs NpPU NOTEPE UM YCTOMYMBOCTH, INPUHUMAEMBIN 11O
pe3yibTaTaM dKCIIEPUMEHTAIBHBIX UM TEOPETUYECKUX UCCIEA0BAHUM; IIPU UX
OTCYTCTBUH 3HA4YE€HHE 7Y, PpEKOMeHAyeTcs mnpuHuMath paBHbIM 0,7 (mpu

CIIenuaIbHOM 000CHOBaHHMH Jomyckaercst npuHuMars 0,7 <y <1,0);

E E — COOTBETCTBCHHO PACUYCTHBIC 3HAYCHUS TOPU3OHTAJIIBHBIX COCTaBJIAIOMINUX

ptw ' —ahw
CHUJIBI MaCCHMBHOI'O OABJICHUA I'PyHTa C HHU30BOU CTOPOHBI COOPYKCHUA U

AKTUBHOTO JABJICHUS TPYHTA C BEPXOBOU CTOPOHBI;
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A — IIomajab IMpoOCKUUN Ha MOBEPXHOCThb CABUIA ITIOAOMIBBI COOPYKCHU, B ITPEACIAX
KOTOpOfI YUYHUTBIBACTCA CLUCIIIICHUE,

R, — ropu30HTabHas COCTABJIAIOLIAs CHIIbI CONPOTHBIICHU CBail, aHKEPOB U T.JL.;

F - pacd€THOEC 3HAUCHUEC C,Z[BI/IFaIOH_[Cﬁ CHIJIBI;
Ttw — CYMMBbI T'OPHU30HTAJIBHBIX COCTABJIAOIHNX PACUCTHBIX 3HAYCHUN aKTHUBHBIX CHII,

Thw ’

JICHCTBYIOIIUX COOTBETCTBEHHO CO CTOPOHBI BEPXOBOM M HU30BOW I'paHEH
COOPYKCHMSI, 3a UCKJIFOUEHUEM aKTUBHOTO JaBJICHMS IPYHTA.

IIpumeuanue— sl BEpTUKAIHHO- U HAKIIOHHO-CIIOUCTBIX OCHOBAHUIA tg() 1 C| CIEAYyET ONMpPEAeIsTh 110
00s13aTeNbHOMY TPUIOKEHUIO [ Kak CpeJHEB3BEIICHHbIC 3HAYCHUSI XapaKTEPUCTHK TPYHTOB BCEX CIIOEB C
YYETOM Tepepaclpe/ieiiCHUs] HOPMATbHBIX KOHTAKTHBIX HAIMPSDKCHHH MEKIY CIOSMH TMPOMOPIIMOHAIBHO HX
MOJYJISIM Je(OpPMAITHH.

7.10B ciyuae ecnu pacueTHas CIBUTAmOIIAs cuia F mpuiiokeHa ¢ 3KCIIGHTPUCUTETOM B
IUIOCKOCTH  TIOJOIIBBI € >005VIb , pacdyeT yCTOWYMBOCTH COOPYXKEHUU  CIEIyeT

MPOM3BOJIUTH TI0 CXEME IIOCKOTO ClIBUTa C moBopoToM B Iuiane (lu b — pasmepsr cropon
MPSIMOYTOJILHOM MOJIOIIBBI COOPY>KEHUS).

OKCHEHTPUCUTET € W CHJIy MPEeIbHOTO COMPOTHUBJICHUS TMPU IIJIOCKOM CIBUTE C
noBopotrom B mwiane Ry, =R, crenyer onpenensTs mo ykasaHusAM, NPHUBEICHHBIM B

PEKOMEH1yeMOM IIpuiokeHuu /1.

7.11 Pacuyer yCTOWYMBOCTH COOpPYKEHHH IO cXeMe€ TIJyOMHHOTO CABUIa CJENYyeT
IIPOU3BOJUTH:

JUISL BCEX TUIIOB COOPYXEHUI, HECYIIIUX TOJIBKO BEPTUKAIbHYIO HAIPY3KY;

OpyU HECOOTIOACHUU YCIOBUM 7.7 — A COOpPYXKEHHH, HECyUIMX BEpTUKAIbHYIO H
TOPU30HTAIIbHYIO HATPY3KH, PACIOJI0KEHHBIX HAa HEOJAHOPOAHBIX OCHOBaHUSX.

7.12 Pacyersl yCTOMYMBOCTH COOPYXEHHUH IO CXEM€ CMEUIAHHOTO CJABHMra Cileayer
MPOU3BOJUTH Ul COOPYKEHHUH, HECYIIMX BEPTHUKAJIbHYIO U TOPU30HTAIBHYIO Harpy3ku
pAcIONIOKEHHBIX Ha OJHOPOJHBIX OCHOBAHHUAX; BO BCEX CIydYasX, €CIM HE COOJ0JaroTcs
yCIIOBUS, IPUBEEHHBIE B 7.7 .

7.13 Pacuerbl yCTONYMBOCTH COOpPYKEHHH Ha OJHOPOAHBIX OCHOBAaHHUSAX IO CXeMe
[IyOMHHOTO M CMEIIAHHOTO CJIBUra JIOMYCKaeTcsi MPOMU3BOAUTH METOJaMH TEOpUU
npeensHOro paBHoOBecHs (mpuiiokeHue E), a Ha HEOAHOPOAHBIX OCHOBaHMAX — METOJIaMH,
OTICPUPYIONTUMH PACUJICHEHHOW Ha DJJIEMEHTHl NPU3MOW OOpYIIEHHs, CIBUTAEMOU IO
JIOMaHbIM WJIM KPYIJIOLWINHAPUUYECKUM OBEPXHOCTSAM C/IBUTA.

7.14 VYcroluuBOCTh COOpYXKeHUH | Kiacca peKOMEHAYeTCs OIEHMBAaTh TaKXe C
MIOMOUIBI0 YHUCIEHHOI'O MOJEIUpPOBAHUS pa3pylleHUus oOcHoBaHUA. HanpsxkeHHO-
nedopmupoBanHoe cocrosiuue (HJIC) cucteMbl «coopyKeHHE—OCHOBAaHUE» MPU TaKOM
MOJEIUPOBAHUN CIEAYET ONPEAEIATh 0 HEIWHEHHBIM MOJENSAM TIPYHTA, AAlOLUM
CTaTUYECKHU JONMYCTUMBIE IOJIsI HanpspkeHni. [lapamerpsl HENMMHENHBIX MOJIEeJIEN TPYHTa
Ha3HA4yaloTCsd 110 HOPMATUBHBIM 3HAauy€HUAM Je(POPMAIMOHHBIX M TNPOYHOCTHBIX
XapaKTEepUCTUK TPYHTOB OCHOBAHUS.

Jng  gucneHHoro MopaenupoBaHus —paspymieHus 1npu  pacuere  HJIC  cucremsl
IIPONOPLUUOHAIBHO YBEIUYHUBAIOT JECHCTBYIOIIAE HA COOPYXKEHHE Harpy3ku. O HaCTyIIEHUU
paspylleHMs TP TaKUX pacyerax CIeAyeT CyAUThb II0 MOMEHTY PE3KOI0 pOCTa PAacUETHBIX
CMEILIEHUH WM OTCYTCTBUIO CXOAUMOCTH HWTEPAlMOHHOTO mpolecca. JOCTUTHYThI K
MOMEHTY pa3pylIeHUs] KOXPPHUIMEHT Neperpy3kiu NpUHUMAETCsl B KauecTBe Kod(pHuImeHTa
YCTOMYUBOCTH.
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7.15 [Ipu pacyere yCTOMYMBOCTH COOPYXEHHI Ha OCHOBAHMSIX, CJIIOKEHHBIX IbLIEBATO-
IIIMHACTBIMUM TPYHTaMHu ¢ Kod(ddunuentom BopoHaceimenus S, > 0,85 u ko3¢ dunueHTom

CTENeHH KOHCONMAAINH C) <4, CIeyeT YUUTHIBATh HECTAOMIN3NPOBAHHOE COCTOSHHE TPYHTA

OCHOBAHHUS OJTHUM U3 JIBYX IPHBEICHHBIX HUKE CIIOCOOOB:

a) INpPUHHUMAs XapaKTEPUCTUKU IPOYHOCTH tgQ; U Cj, COOTBETCTBYIOIIME CTEIEHU
KOHCOJIMJALMY TPYHTA OCHOBAHHUS K PACUETHOMY MOMEHTY (T.€. MOJIHBIM HAIPSHKEHUSIM) WU
Sul, ¥ HE YYUThIBasg IIPM 3TOM B pacueTax HaJu4yue H30BITOYHOIO IOPOBOIO JABICHHUS,
00yCIJIOBIIEHHOT'O KOHCOJIMIaLlUeN TPYHTA;

0) yuuThIBasg MO MOBEPXHOCTHU CIBHUIa JEHCTBHE U30BITOYHOTO IMOPOBOIO JIaBJICHMS,
BO3HUKAIOIIEr0 MpU KOHCOJMJAALUMU TI'pyHTa (ONpenessieMOe AKCIEePUMEHTAJIbHBIM WIIU
pacyeTHbIM MyTe€M), W IpPUHUMAas XapakKTepUCTUKH mpoyHoctd tgp,' u ¢,
COOTBETCTBYIOIIIME IIOJTHOCTHbIO KOHCOJUJIUPOBAaHHOMY COCTOSHHIO TpyHTa (T.e.
3¢ (HEKTUBHBIM HAIMPSIKESHHUSAM).

7.16 Ilpu pacyerax yCTOMYMBOCTH COOPY)KCHHWH Ha BOJOHACHIIICHHBIX HECKAIbHBIX
OCHOBaHUSX, BOCIPUHUMAIOUIMX KPOME CTAaTUYECKUX TaKXKe JUHAMHYECKHE Harpy3KH,
ClIeyeT YYWMTHIBaTh BJIMSHHE TIOCIETHMX HAa HECYIIYI0 CIIOCOOHOCTh TPYHTOB,
oOyciaBiuBaiollee CHWXKEHHE (IIPOTUB ONPEAEICHHOTO B CTaTUUYECKUX  YCIOBHUSAX)
CONPOTUBIICHUS HEAPEHUPOBAHHOMY CIBHTY CBSI3HBIX T'DYHTOB M  BO3HUKHOBEHHE
U30BITOYHOT'O TOPOBOTO JABJICHHSI B HECBSI3HBIX I'pyHTaxX. M30bITOYHOE MOPOBOE JAaBICHUE
IIPU 3TOM OIPEAEISAIOT JINOO PACUETHBIM MyTEM, JIMOO IO pe3yjbTaTaM SKCIEPUMEHTAIBHBIX
UCCIIEI0BAHUMN.

Pacuer yCTOﬁqHBOCTI/l coopyme}mifl HA CKAJbHBIX OCHOBAHHUAX

7.17 PacueTbl YyCTOMYHMBOCTH COOPYKEHHH Ha CKaJIbHBIX OCHOBAaHUSX, CKAJIbHBIX OTKOCOB
U CKJIOHOB CJIEJIyeT BBIIOJIHATH [0 CXEMaM CJBHIa IO IJIOCKUM WM JIOMaHbIM PacUYETHBIM
noBEpXHOCTAM. [Ipu 3TOM OnpenensomumMu sSBISIOTCA Pe3yNbTaThl pacueTa Mo TOW CXEME,
KOTOpasi OKa3bIBa€T HAUMEHBIIYIO HAJE)KHOCTh COOPYKEHHUs (0TKOCA, CKIIOHA).

Jlniss OETOHHBIX U ’KeJIe300€TOHHBIX MOANOPHBIX COOPY)KEHUI Ha CKaJbHBIX OCHOBAHUSAX
CIIeIyeT TaKXKe paccMaTpUBaTh CXEMY IPEEIbHOI0 MOBOPOTA (ONPOKUABIBAHNA).

IIpy mnnockol pacyeTHOM NOBEPXHOCTH CIBUTA CIENYET YUUTBHIBaTh [BE BO3MOJKHBIC
CXEMBbI HapyIlIEHUsI yCTONYHNBOCTH:

NOCTYNATEIbHBINA CIBUT;

CBHT C TIOBOPOTOM B IIJIaHE.

IIpu noMaHOW pacyeTHOM IMOBEPXHOCTH CJABHMIa CIEAYET YUUTBHIBATb TPU BO3MOKHBIE
pacueTHBIE CXEMBI:

C/IBUT BJI0JIb pebep JIOMaHHOM MOBEPXHOCTH (IIPOAOIBHBIH);

CABHT Morepek pedep TIOMaHON MOBEPXHOCTH (TTONEPEUYHbIN );

C/IBUT TI01 YTJIOM K pedpam JJOMaHOU MOBEPXHOCTH CIIBUTA (KOCOIA).

[Ipu BBIOOpE pacueTHOW CXeMbl CIEeIyeT HMCXOJAUTh W3 CTAaTUYECKH U KHHEMaTHYECKH
BO3MO>KHBIX CXEM MOTEPU YCTONUUBOCTH COOPYKEHMSI U HAPYIIEHUsI IPOYHOCTH OCHOBAHUS U
YUUTBIBaTh, YTO OMACHBIMH MOTYT SIBISTHCS KaK IMOBEPXHOCTH, MPUBA3AHHBIE K Pa3TUYHBIM
KOHTYypaM ocyiabieHust (K KOHTaKTy COOPYXEHMS C OCHOBaHMEM, K CHUCTeMaM TPELIUH WIN
€IMHUYHBIM TpEIMHAM, pa3joMaM, 30HaM JpoOJIeHHs B CKalbHOM MAacCUBE), TaKk U
MOBEPXHOCTH, IPOXOASAIINE BHYTPU TPELIMHOBATOIO CKaJbHOIO MACCHBA B HAIIPABJICHUSIX, HE
COBINAJAIOIIUX C TPEIIUHAMH.
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B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHH CIIEAYeT pacCMaTpHBAaTh BO3MOXKHOCTH MOTEPH
YCTOMUMBOCTH COOPYKEHMSI MIIM C YAaCThIO OCHOBAHMsI, WIIM O€3 Hero.

7.18 Ilpu pacuere YCTOWYMBOCTH MOTCHIMAIBHO OMACHBIMH MOTYT OBITH MOBEPXHOCTH
C/IBUTa, IPOXOASIIME:

10 00J1aCTH KOHTAKTa COOPY>KEHUSI C OCHOBAaHHEM;

BHYTPHU OCHOBaHMS;

YaCTUYHO MO 00JaCTH KOHTAKTa U YACTUYHO BHYTPH OCHOBAHMUSI.

[Ipn sTOM cienyeT y4uThIBaTh, 4YTO IE€pBas M3 yKa3aHHbIX BHJIOB IIOBEPXHOCTEH
caBura HaumOosiee BEpOsITHA IS COOPYKEHHH HAa OCHOBAHMSAX IPEUMYLIECTBEHHO C
FOPU30HTANBHON (MM ONM3KOM K TOPU30HTAIBHOW) MOBEPXHOCTBIO Kak B Ipejernax
KOHTAaKTa C COOPYKEHHEM, TaK W BHE ero (IJs TPaBUTAIMOHHBIX U KOHTPPOPCHBIX
IUIOTUH, MOJIOPHBIX CT€H U Ap.). BTopas u TpeTbs pa3sHOBUIHOCTU MOBEPXHOCTEH
caBUra HamboJiee BEPOSTHBI JISi COOPYKEHHH, BO3BOAMMBIX B Y3KUX YIICHIbSX HIHU
UMEIOIIUX 3arjly0JICHHYI0 B OCHOBaHME MOJOIIBY, B TOM YMCIIE JUIS T'PABUTALUOHHBIX U
ApPOYHBIX IUIOTHH, JJIA TOJIMOPHBIX CTEH, HAa KPYTHIX CKJIOHAX M T.O., a TaKXe IpH
CTyIEHYaTOH MOJOUIBE COOPYKEHHUS.

7.19 BpiOop cxembl HapymeHHs YCTOWYMBOCTH COOPYKEHHS WM OTKOca (CKIIOHA) U
OIpeJIeIeHNe PacUETHBIX MOBEPXHOCTEH CABMra CieAyeT MPOU3BOAUTH, UCIOJIb3Ys JAHHBIE
aHaM3a HWH)XCHEPHO-TECOJIOTMYECKHX CTPYKTYPHBIX MOJEJEH, OTpaXkalolmMX OCHOBHBIC
3JIEMEHTHl  TPELIMHOBATOCTH CKAJbHOIO MaccuBa (OPHUEHTUPOBKY, MPOTSHKEHHOCTb,
MOIITHOCTb, HIEPOXOBATOCTh TPEIINH, UX YaCTOTY H T.JI.) U HAJIMYME OCIA0JICHHBIX MTPOCIOEB U
oOnacreil.

[Tpu o1eHKe yCTOMYMBOCTH CKAIBHBIX OTKOCOB HEOOXOJWMO UMETh B BUY, UTO XapaKTep
UX OOpylIeHHs B 3HAUUTEIBHOW CTEMEHU OINpENeNsieTCsl TI'€OJIOTHYECKUM CTPOCHHEM
(cTpyKTypoOii) ¥ TeOMEXaHUYECKUMHU XapaKTEPUCTUKAMHU CKAIIBHOTO MAacCHBa, HA OCHOBAHUHU
aHaJM3a KOTOPBIX M IPOU3BOAUTCS BHIOOP PACUETHOM CXEMbI U METO/1a pacyera.

JUisl CKaNbHBIX OTKOCOB TOTEHIIMAJIHHO OMACHBIMH SIBIISIOTCS TIOBEPXHOCTH OCIIAOICHHS
CKaJIbHOTO MaccHBa (TpEIIrHBI, ClIabble MPOCION, TEKTOHUYECKHE 30HBI U T. I1.).

7.20 Tlpu OIEHKE YCTOHYHMBOCTH OIOPHBIX OEpEeroBBIX MAacCHBOB THAPOTEXHHYECKHX
COOpYKEHHUH (HampuMep, apoOYHBIX IUIOTHH) JHOO JIIOOBIX JIPYTHUX CKaJbHBIX MAacCHBOB IpU
JOMaHOW TIOBEPXHOCTH CIBUTA, TJE CMEIICHWE MacCuBa MOXET OBITh PACCMOTPEHO
COCTOALIMM W3 TMepeMelleHHid B JBYX B3aUMHO II€PECEKAIOIUXCS HalpaBICHUsX,
HEOOXO/JMMO paccMaTpHWBaTh CABHI TIOJ VyIJIOM K pedpaM JIOMaHOH TTOBEPXHOCTH
(TPOJ0ABHO-TIONEPEUHBIN C/IBUT).

MeTox OIIEHKH YCTOMYMBOCTH OEpErOBBIX YIIOPHBIX MAacCHBOB JIOJDKEH OCHOBBIBATHCS HA
CJICAYIOIIMX UCXOTHBIX MOJOKEHUSX:

pacyeTHbIE OIOPHBIE CKAJIbHBIC OJIOKM PAacCMATPUBAIOTCS KaK HEM3MEHSIEMOE TBEPIIOe
TEJIO;

B PacCMOTpPEHHUE BBOJATCS CHIIBI 0€3 ydeTa UX MOMEHTOB;

pasyio’KeHUe TJIABHOTO BEKTOpa MPUJIOKEHHBIX K OJIOKY aKTUBHBIX CHJI Ha COCTABJISIOIINE
MIPOM3BOJIMTCS] HAa HATPABJICHUS HOpMaJlel K TUIOCKOCTSIM C/IBHTA M HAIlpaBJICHHE JTMHUU WX
nepeceyeHus;

YCIIOBHEM, ONPEACTSIIONIMM KHHEMAaTHKy CMEIICHHS MacCHBa, COCTOSIIETO W3
BUPTYaJIbHBIX NEPEMEIICHH B JBYX B3aWMHO IEPECEKAIOIINXCS HAIMPABICHUSAX, SBISCTCS
HalpaBJIeHUE TJaBHOIO BEKTOpa NPUWIOKEHHBIX CHJI IOJ YyIJIOM K pedpaM JIOMaHOH
MOBEPXHOCTHU CABUTA (MPOAOIBHO-TIONEPEUYHBIN CIBUT);

yCIOBHEM Ui Iepexoja OT CABHMra IO TIpaHsAM JBYIPAaHHOIO yIVIa BJOJIb JMHHUU HX
nepeceueHusl K COBUTY 10 OJHOM M3 IJIOCKOCTEH SIBJISETCS PaBEHCTBO HYIIO WIH
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OTpUIATCIIBHOC  3HAYCHUC COCTaBJISIOIIEH  TIIaBHOT'O BCKTOpa IMPHUITIOXKCHHBIX  CHII,

HOPMAaJIbHOM K APYroM U3 INIOCKOCTEHN CJIBUTA;
HAJIGKHOCTh OEperoBoro ymopa oOmpeaesseTcs

YCTOMUYMBOTO U3 BBIJIEIEHHBIX OJ0KOB.
7.210neHka yCTOHYMBOCTH COOPYKEHUH HA CKAIBHBIX OCHOBAHUSX, CKAJILHBIX OTKOCOB U

JOIMYCKACTCA TaKXXE IIPOM3BOJUTL Ha OCHOBE aHaliu3a Ppe3yjbTaTOB pacy€TOB

pe3yJIbTaTOM pacueTa HauMeHee

CKJIOHOB
HaHpH)KeHHO-I[e(bOpMI/IpOBaHHOFO COCTOSIHUSA CUCTEMBbI «COOPYIKCHUC—OCHOBAHUC).

7.22 Ilpu pacueTe YCTOMYMBOCTH COOPYKEHHUH M CKaJbHBIX CKJIOHOB IO CXE€ME CIBUTa
BJIOJIb pebep JIOMaHOW MOBEPXHOCTH (IIPOJOJBHBIA CIBHUT) HamboOJiee YacTO BCTPEUACTCS
CIIy4ail CABUTa pacyeTHOro 0JIOKa MO JABYM IUIOCKOCTSIM, 0Opa3yIOLIUM JIBYTPaHHBIH yroi, B
HarpaBJI€HUU BIOJb ero pebOpa. JlaHHas pacueTHas cxema NPUMEHHMA JJisi CKaJIbHOTO
MaccMBa WJIM COOPYKEHHMs, paccMaTpUBaeMOro Kak eaumHoe Teepaoe Teno. Cuisbl,
BO3/ICHCTBYIONIME HA PACUCTHBIA OJOK MPHU3MBI OOPYIIEHUSI B KaKOH-IMOO TOYKE WM 30HE,
MPUHUMAIOTCS KaK JEHCTByIOIME Ha Bech OJIOK B 1eioM. [Ipu oleHke mo JaHHOM cxeme
YCTOMYMBOCTH OMOPHBIX OEPEroBBIX MACCUBOB T'MJIPOTEXHUUYECKHX COOPYKCHHH (Hampumep,
apoYHble TUIOTHMHBI) BO3MOXKHOE CMEIIEHHE PACUYETHOTOo OJIoKa TOIMEpeK MpU3MaTHUYeCKON

MMOBEPXHOCTHU CABUTA (TIOTNEPEK pedep) HE YUUTHIBACTCA.
Benuuunel, Bxoasiue B ycioBue (5), HE00X0AUMO ONpeAesaTh Mo GopMynam:

F=T; (17)
Rzzn: (Pitgpini + CLiiA) + Ea + Ry, (18)

rne F,R—To ke, uro u B popmyse (5);
T — akTHBHAas cIBUTAOMIAs cuja (MIPOEKIIHs PaBHOACHCTBYIONICH pacueTHOW Harpy3Ku

Ha HarpaBJIeHUE CIBUTA);
P — paBHozelcTBYyOLIas HOPMATIBbHBIX HAIPSHKEHUH (CHIT), BOSHUKAIOLIMX Ha | -M
Yy4acTKe€ IIOBEPXHOCTH C/IBUr'a OT PACUETHBIX HArPY30K;
— CUJla CONPOTHBIIEHUS, OPUEHTHPOBAHHAs MPOTHB HANpPABIIEHUS CIBUTra,

R

9
BO3HHUKAIOIIAs OT aHKEPHBIX YCUJIUH U T.1.;
N — YHCII0 yYaCTKOB MOBEPXHOCTHU CABUIa, HA3HAYAEMOE C Y4€TOM HEOJHOPOIHOCTU
OCHOBaHUS MO MMPOYHOCTHBIM U JIe(OPMAIIMOHHBIM CBOWCTBAM;
tgQyi1i, — pacyeTHbIC 3HAYCHUS XaPAKTEPUCTHK CKATbHBIX IPYHTOB JIJISI | -FO y4acTKa

M Cy i pvaCTHOﬁ MMOBCPXHOCTHU CABUTA, OTIPCACIIAICMBIC B COOTBCTCTBUH C Tpe60BaHI/IHMI/I

pasnena 5;
A —romanp i -ro y4acTKa pacuyeTHOI MOBEPXHOCTH CIBHTa;

E, — pacueTHas cuia COpOTUBIEHUS YIIOPHOTO MaccUBa (0OpaTHOM 3aChINKH),

ompezensemMas mo 7.23.
7.23 PacueTHOe 3HAYEHHWE CHJIBI COMPOTHBIICHHUS YHNOPHOTO MAacCHBAa HWJIM OOpaTHBIX

3aCBIIIOK CJIICAYCT OIIPECACIIATDH 1O q)OpMyJ'IC

Eq =VcEpa (19)

rac Ep,d — paCyYCTHOC 3HAUCHUC CUJIbI TACCUBHOI'O COMMPOTUBJICHU.
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JlJist yIIOpHOTO MaccHBa, COIEPIKAIIETO MOBEPXHOCTH OCIIAOJICHHUS, IO KOTOPBIM JaHHBIN
MacCHB MOJKET ObITh CABUHYT, 3HaueHue E,  cienyer onpenensrs 6e3 yuera XapakTepHCTHK

tgp 1 ¢ o ynopHO# rpanu 1o ¢popmyse

CI 1l ACOSPI 1l
Ep,d =Qgtg(0°+(P|,|| )+ ) (20)
cos+o, )
rae Q, — BEC NPU3MBI BBINIOPA;
A — myomans HOBEPXHOCTH CIBUTA IPH3MBI BBIIOPA;
0L — YTOJI HAaKJIOHA MTOBEPXHOCTH C/IBHUTA (TUIOCKOCTH OCJIA0JICHHSI) IPU3MBI BBITIOPA K
TOPHU30HTY;
tg. 11, — pacueTHbIC 3HAUCHUS XapaKTEPUCTHUK TPYHTOB MO IOBEPXHOCTH CIIBUTA (BBIIIOPA);
G

7. — KO3(pPHUIUEHT YCIIOBUI paOOThI, IPUHUMAEMBIH B 3aBUCUMOCTH OT COOTHOILICHHUS

MoJynel neopMaluy rpyHTa yIopHOro Maccusa (00paTHOM 3achIku) E

1 ocHOBaHus E; :

E, >08 '=07,
npu E_ £ Y. =Y,

f

E E
npu — <01 Y =——;

Ef Ep,d

ES ! ~ (%) V)
npu 08>—=>01 vy, onpenensercs TMHEHHON UHTEPIONIALLEH;
f
E, — naBnenue nokos, onpezaensgemoe 1o popmyie
h* v
E=L-—, (21)
2 1-v

I7ie Y — YAEIbHBIN Bec IpyHTa YIOPHOIO MaccuBa (0OpaTHOI 3aChINKH);
V — ko3¢ puLreHT nonepeuHoi feopMaliuy rpyHTa ymopHOro MaccHUBa;
h — BbIcOTa yropa Ha KOHTaKTe ¢ COOPYKEHHEM HITH OTKOCOM.
IIpumeuanus

1 COHpOTI/IBJ'ICHI/Ie YIHOpHOr0 MacCuBa CJIACAYET YUUTHIBATH TOJBKO B CilIydae oOecIieyeHns IUIOTHOTO
KOHTaKTa COOPYKXCHUSA NI OTKOCA C YIIOPHBIM MAaCCHUBOM.

2Cuny E pd CHeIyeT MPUHUMATh FOPH3OHTAIBHON HE3aBUCHMO OT HAKIIOHA YIIOPHOW IPaHK MaCcCHBA.

7.24Tlpu pacueTe yCTOWYMBOCTH COOPYKEHHU M CKaJIbHBIX OTKOCOB (CKJIIOHOB) IO CXEMeE
CABHUIa C MIOBOPOTOM B IUIAHE CIIEAYET YUUTHIBATH BO3MOKHOE YMEHBIIEHNUE CONPOTHUBIIECHUS
caBUry R mpoTuB 3HaueHUN CHII, YCTAaHABIMBAEMbBIX B MPEANOIOKEHUH MOCTYHNATEIbHOTO
JBIDKEHUS (CM. ipuitoxxkeHue J1).

7.25 PacueTpl YCTOWYMBOCTH COOPY)KEHHUH M CKaJbHBIX OTKOCOB (CKJIOHOB) TIO CXeMe
MOTIEPEYHOTO CIBUTA CIEAYET MPOU3BOAUTH, KaK MPABUJIO, pACWICHAS NPU3MYy OOpYIIEHHUs
(cmBura) Ha B3aMMOJICUCTBYIOIIHNE SJIEMEHTHI.

Pacunenenue npusMel 0OpylieHus (CIBUTa) Ha 3JIEMEHTHI IPOU3BOJIAT B COOTBETCTBUU C
XapakTepoM [OBEPXHOCTU CIBUIA, CTPYKTypOM CKaJbHOTO MaccuBa HpPU3MBI U
pacrpeneneHueM JIEHCTBYIOIIMX Ha Hee Cwil. B mpenenax Kaxkaoro »sJeMEHTa 110
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[IOBEPXHOCTU CJBUIa XapaKTEPUCTHKH IPOYHOCTH CKAJIBHOILO TIpPyHTa IPUHUMAIOT
IIOCTOSIHHBIMH.

Bribop HampaBneHMid pacuJeHEHUs MPHU3MBbI OOPYIICHHS HA AJIEMEHTHl UM PacyETHOTO
METOJa CJIEyeT NMPOU3BOAUTH C YY4E€TOM I'€OJIOTHYECKOro CTpoeHMs maccusa. [Ipu Hannuumn
MEpPECEKAIINX TMPU3MYy OOpyIIeHUs (CIBUra) IMOBEPXHOCTEW OciaablieHHs,, MO KOTOPBIM
BO3MOXXHO JOCTHIKCHHME IPEACIbHOTO DPABHOBECUS IPU3MBI, IUIOCKOCTH paslena MExXIy
3IIEMEHTAaMH CJIEIyeT PACIoiaraTh 10 3TUM IMOBEPXHOCTSIM OCJIA0ICHHUS.

Pacuer yCTOHYMBOCTM COOPY)KEHHUH M CKaJIbHBIX OTKOCOB (CKJIOHOB) II0 CXEMe
MONEPEYHOI0 C/ABUIa B YCIOBHUSX IJIOCKOW 3aJauM CJIENYET, KaK IpPaBUIIO, IPOU3BOJIUTH B
3aBUCUMOCTH OT BBIOPAHHOI'O HAIPaBJIEHUs PACUICHEHUs MpPU3Mbl OOpyIIeHUs (CIBHUra) Ha
B3aWMO/JICHCTBYIOIINE AJIEMEHTH 10 JIOOOMY pPAacdeTHOMY METOAY, YIOBJIETBOPSIOIIEMY
YCIIOBUSIM PAaBHOBECHS B IPEIECIBHOM COCTOSIHUM KakK JUIsl Ka)XJI0r0 PacyeTHOro 3JIEMEHTa
(Tpynmbl 3JE€MEHTOB) MPU3MBI, TaK W IS BCeW MPU3MBI OOpyIIEHUS (COBUTA) B IICTIOM.
JlomyckaeTcs UCIoab30BaTh AJI PACUETOB YCTOMUMBOCTH METO/bI, HE OTBEYAIOIINE B ITOJHON
Mepe BBILIEIPUBEIECHHBIM YCIOBHAIM, OJTHAKO JAHHBIE METOAbI JOJIKHBI ObITh alpOOMPOBAHbI
IIPAKTUKOM M HCIIOJIb30BAaThCA B TEX IPENENax, KOrJa pe3yslbTaTbl PacyeToB II0 HUM
COIIACYIOTCSL C pe3yJibTaTaMU pPACYETOB YCTOMUMBOCTH IO METOJaM, YIOBJIETBOPSIOLUINM
BCEM YCJIOBHSIM PAaBHOBECHS B IIPEJECIBHOM COCTOSIHUM.

7.26 Jlns oueHKHM YCTOWYMBOCTH COOPY)KEHHH Ha CKaJbHBIX OCHOBAHHMAX M CKAIBHBIX
OTKOCOB, OTHOCHUMBIX K | Kjaccy, MpU CIOXHBIX WH)KEHEPHO-T€OJIOTMYECKUX YCIOBUAX B
JIOTIOJIHEHHE K pacueTy, Kak paBuio, CleyeT IPOBOAUTH UCCIIEIOBAHMS HA MOJIETIAX.

[Ipy SKCIIEpUMEHTANBHBIX MCCIEAOBAHUAX HA MOJEISAX OCHOBAHHUH COOPYKCHHH WIH
CKaJIbHBIX CKJIOHOB JIOJKHBI B COOTBETCTBUU C MEXAHWYECKUMH YCIOBHUSAMH M0100us (1IOpO.
HaTypbl U MaTepualla MOJEJIM) BOCHPOM3BOJIUTHCS TaKXKe Hanbosee Ba)KHbIe OCOOEHHOCTH
HaTYpHOTO MAacCUBa: CTPYKTypa CKaJbHOI'O MAacCHBa, €r0 HEOJHOPOJHOCTb U aHU30TPOIHS
ne(OpPMALMOHHBIX M IPOYHOCTHBIX CBOMCTB. B mepByro ouepenb HpuU 3TOM JIOJDKHBI
HaXOJHUTh OTPaX€HUE IOTEHIMAIbHO ONAcHble HapylleHUs (TPElIMHBI, pa3IoMbl U T. 1.)
HaTypHOT'O MaccCHUBa.

7.27 BeposATHOCTHYIO OLEHKY HaJIeKHOCTH CHCTEMBI  «COOPYXEHHE—CKAIbHOE
OCHOBaHUE», a TaKK€ CKaJbHBIX OTKOCOB M CKJOHOB [OIIYCKA€TCsl BBINOJHATh B
COOTBETCTBUHU C MOJIOKEHUSIMU 4.7 .

8 (I)HJIpraIII/IOHHble Pacde€Tbl OCHOBAHHUSA

8.1 Ilpu NPOEKTHPOBAHWHM OCHOBAHHS THIPOTEXHUYCCKOTO COOPYKEHHUS HE0OXO0IUMO
obecrieunBaTh (PWIBTPAIIMOHHYIO TPOYHOCTh TPYHTOB, YCTAaHABIMBATH JIOMYCTUMBIC 10
TEXHUKO-DKOHOMHNYCCKHUM I10KA3aTCIIAM q)HJ'IBTpaHI/IOHHBIe pacxoabl U IPOTUBOAABICHUEC
bunbTpyOIIENcs BOABI Ha MOOIIBY COOPYKEHUS.

B 3aBHCHMOCTH OT KOHCTPYKTHBHOT'O O0YCTPOMCTBA MOJ3EMHOTO KOHTYPa COOPYKEHUS H
TUIPOTEOIOTUYECKUX XapaKTEPUCTUK OCHOBAHUHN HAJIJICKUT OMPEIENIATh:

dbopMy CBOOOIHON TOBEPXHOCTH M paclpeiesieHne Hamopa (UIbTPAIMOHHOTO IMOTOKA
BJIOJIb TIO/I3€MHOTO KOHTYpa COOPYXKEHHUS B KaXKJIOM U3 BBIOPAHHBIX CEYEHHI (CTBOPOB)
pacyeTHOM 00JIaCTH OCHOBAHUS,

pacxoapl U TPAJAMEHTHI Hamopa (PUIBTPAMOHHOTO TMOTOKAa BHYTPHU PAaCUETHOW 00JIacTH
OCHOBaHUS, OCOOCHHO B MECTax COIPSDIKEHHWH pacUeTHBIX TPYHTOBBIX 3nemeHToB (PI'D) ¢
PE3KO OTIIMYAIOIUMHUCS (PUIBTPAIIMOHHBIME CBOMCTBAMH, M Ha y4acTKaX pasTpy3KH MOTOKa
(TIp¥ BRICAYMBAHHUH Ha OTKOCHI, B IPEHAXKHBIC YCTPOICTBA U T. 11.);

CHUIIOBOC BO3,Z[€I>'ICTBI/Ie (bPIJIBTpaLII/IOHHOFO IMOTOKAa Ha MaCCUB I'PYHTa OCHOBAHUS;
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OO0IIyI0 ¥ MECTHYIO (PHIBTPAIIMOHHYIO MPOYHOCTh TPYHTOB B OCHOBAHUH, IPUYEM OOIIYIO
(GWIBTPALMOHHYIO HPOYHOCTh CJIEAYeT OLEHMBATh JIMIIb U HECKAJIbHBIX IPYHTOB
OCHOBaHUs, @ MECTHYIO — JUIl BCEX KJIaCCOB I'PYHTOB;

KOHCTPYKLMIO M XapaKTePUCTUKU  JPEHAKHOT0 M  HPOTUBOPHIBTPALUOHHOTO
00yCTpOICTBa OCHOBAHHUS COOPYKEHMS, & TAKXKE CXEMbl Pa3MEILEHUS B HEM U3MEPUTEIBHON
U PErUCTPUpYIOLIEH amnmaparypbl, € IOMOLIbI0 KOTOPOH CleJyeT KOHTPOJHPOBATH
napameTpsl GUIbTPALMOHHBIX TOTOKOB (T10J1ei) U Cy(p(HO3MOHHYIO YCTOHUNBOCTH TPYHTOB.

8.2 ®opmupoBaHue GUIBTPALIMOHHBIX [10JIE€H B BEIOPAHHBIX CTBOPAaX OCHOBAHMSI HAJUIEKUT
OTIPENIeNIATh IyTeM MOCTUPOBAHMS (MIBTPALMOHHOTO TIOTOKA Ha (PU3NYECKUX, aHAJIOTOBBIX
WIA 4YHUCICHHBIX MOJENAX, MO3BOJSIIOIMX IOJYy4YaTh KapTUHY pacupelesieHHs Hamopa U
IPaJMEHT — CKOPOCTHBIE XapaKTEPUCTUKU MOTOKA KaK B OOJIACTH JIAMUHAPHOW (MIIBTpALINH,
TaK ¥ MpH HeOOXOAUMOCTHU — IIPU KBAJPATHUHOM PEXHUME TeueHUs! PUIbTpyroLIeiics BOAbIL.

[Io pesynbraraM MoOJAEIMPOBAaHUS  JOJDKHA OBITh YCTAHOBJEHA «AKTHBHAs 30HA»
OCHOBaHM$, 3a NpeAeIaMu KOTOPOH BO3MOXKHOE M3MEHEHHE XapaKTEpUCTHUK CIararoliux ero
TPYHTOB CYIIECTBEHHO HE MOBIHSET Ha YCIOBHS (OPMHPOBAaHUS (DUIBTPALIMOHHOTO TOJS B
pacyeTHOM cTBOpe. B mpocTeIX, Noagaromuxcs HECIOKHOW CXeMaTH3aluM Cilydasx,
JIOITyCKAETCs BHIIIOJTHEHNE (PMIIBTPALIMOHHBIX PACYE€TOB aHATUTHYECKUMH METOIaMH.

PacueTsl 1 MonenupoBanue (GUIbTPALIMOHHOTO MOTOKA JTOJDKHBI OCYILECTBIIATHCS Ha Oase
JAHHBIX, TMOJYYEHHBIX IPU HWHKEHEPHBIX W3BICKAHUSAX U JOCTATOYHO IOJHO OTPa)KaroIIUX
re0JIOTMYECKYI0 CTPYKTYpY FPYHTOBOI'O MacCHBa OCHOBAHUS, C BbIJICJIGHUEM B HEM Haubosee
XapaKTEPHBIX TI0 CBOMM (DMIIBTPAIIMOHHBIM CBOMCTBaM y4acTKOB, IOMAAAIONINX B «aKTUBHYIO
30HY» 001acTu (pUIBTpPAIMM, YUUTHIBas BO3MOKHOE M3MEHEHHME 3TUX CBOWCTB BO BPEMEHHU
(BcreACTBUE YBETUUEHHUS UM YMEHBUICHUS HaNpsHKeHU U 1edopManivii B rpyHTOBOM TOJIIIIE
OCHOBAHHUS, KPUOT€HHBIX U MUKPOOHOJIOTHYECKUX MTPOLIECCOB, U T. I1.).

8.3 Ilpu BeIONHEHNH (QHUIBTPAIIIOHHBIX PACUETOB JUISI TPYHTOBBIX IIOTUH HEOOXOIUMO
YUUTBIBATh [JOMOJIHUTEILHOE OOBOJHEHHE BEPXHUX MEJIKO3EPHUCTBIX CIIOEB T'PYHTOBOU
TOJIIM (BBIIIE TOBEPXHOCTH JEMPECCUM) BCJIEACTBUE O00pa3oBaHUS B HUX MAaCCUBHOMN
«KANWIISIPHON KalMBbI», HENOCPEACTBEHHO CBS3aHHON C 30HOW IIOJIHOIO BOJOHACBHILIEHUS U
yyacTBytonied B ¢GopMupoBaHMM (WIBTPAIMOHHOTO TMoToKa. /[l »a3Toro cuemyer
UCIOJIb30BaTh JIaHHbIE, TPUBE/ICHHBIE B TAOIUIIE 7.

8.4 OuIbTPallMOHHYIO TPOYHOCTH OCHOBAHHUS CIIEAYET OICHWBATh, COIMOCTABIISSA
NOJyYeHHbIE B pe3yJibTaTe MOJAEIMPOBAHUS XapAaKTEPUCTHKH (UIBTPAMOHHBIX TOJEH
(rpamueHThl Hanopa, CKOPOCTH (PUIIBTPALIUHN) C UX KPUTUUECKUMU 3HAUCHUSIMHU.

Taomnunoa 7

Bricora maccuBHOTO 3aBHCAaHUSA
BI/II[ TPYHTaA B 30HC KAITUJJIAPHOT'O BOAOYACPKAHUSA ((KaHPIJUIHpHOﬁ KaiMED Hm M
TTecok cpeaHe3epHUCTRIM 0,12-0,35
TTecok MeNIKO3epPHUCTHIN 0,35-1,0
Cymecn 1-3
CyriauHOK 3-6
T'nuna nerkas 6-12

Ecin B OCHOBaHHMM COOpYXKEHMsI 3aJleraloT HEeCKaJbHble TPYHTHI, HEOOXOIUMO TaKxkKe
ompeneNniaTh o0y (UIBTPALIMOHHYIO NMPOYHOCTh UCX0As U3 ycioBus (opmynsl (1). Ipu
9TOoM napameTp F, momaraercsi paBHBIM OCPEIHEHHOMY TI'PAaJHEHTY Hamopa lestm BIOJb
MOJA3EMHOT0 KOHTYpa COOPYXKEHHsI, ompenesisieMoMy st coopykenuit | m Il kmaccoB mo
METOJly YMJIMHEHHOM KOHTYpHOM nMHUM. 3a mnapamerp R, NpHHHMaeTcst pacueTHBIN
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KPUTHYECKHA TpagueHT Hamopa l¢m, UYHCIEHHBIE 3HAYEHHUS KOTOPOTO IPHUBEIACHBI B
paznene 5.
Kosddumuentsl HanexHOCTH Yy, U 7Y, ClelyeT NPUHMMATh IO pasfeny 4 no nepsoil

rpyIne npeaenbHbX cocrosHui. KoahGHULUUEHT v, B 3TOM cilyyae paBeH eIUHUIIE.

3HaueHust lestmm JUIs1 ocHoBanwii | u |l KiaccoB cneayer ompeaensaTb IO METOILY
YAJUHEHHOW KOHTYpHOM nuHUU. B oOTHenbHBIX choydasx 3Ha4eHHUS lestm JOMyckaercs
OTIpeNeNIATh APYTUMH MPUOINKEHHBIMUA METOIaMHU.

8.5MectHy0 GUIBTPAIUOHHYIO TPOYHOCTH HECKATHHOI'O OCHOBAHMUS, KOTOPAs, B OTJINYUE
oT o0meil, oO0ycC/IOBI€HA HWCKIIOYUATEIBHO KOHKPETHBIMH MPOSBICHUSAMH  (BHIAMH)
HapyleHus cy(pQo3MOoHHOI yCTONYMBOCTH TPYHTOB, HEOOXOIMMO OIPENEIsITh TOJIBKO B
CJIEIYIOIIUX 001aCTAX OCHOBAHUS:

B MECTe BBIXOJa (pa3rpy3ku) (pUIbTPALlMOHHOTO MOTOKA M3 TOJIIM OCHOBAHUS B HIDKHUN
Obed, TPeHAKHOE YCTPOMCTBO U T. I1.;

B IIpociioikax cy(h(o3noHHO-HEYCTONYUBBIX TPYHTOB;

B MecTax ¢ OONBIIMM MaJeHHEeM Haropa (QUIBTPAIIMOHHOTO IOTOKA, HAMPUMEpP IpH
00TeKaHUU TOJI3EMHBIX MIPerpa;

Ha Y4aCTKaX KOHTAKTa IPYHTOB C CYIIECTBEHHO Pa3HBIMHU (HIbTPALIMOHHBIMU CBOWCTBAMHU
U CTPYKTYPOH.

MecTHy0 (GUIBTPAIMOHHYIO MPOYHOCTh HECKAJILHOT'O OCHOBAaHUS HA/JICKUT OIICHUBATH,
ucxos u3 obuero yciaosus no ¢opmyne (1), nomaras F, u R, paBHbIMH COOTBETCTBEHHO

MECTHOMY TPaJMEHTY Hamopa lest B paccMarpuBaeMoil 00JacTH OCHOBAaHHMS M MECTHOMY

KPUTHYECKOMY I'paJIMEHTy Hamnopa l¢r, OnpeaesnsieMbIM COrlIacHO pEKOMEHAAlUAM pa3zena 5.
MecTHylo (UIBTPAIMOHHYIO NMPOYHOCTh CKaJIbHOI'O OCHOBAaHUS HAJJICKUT OLEHHUBATH

aHAJOTMYHBIM oOpazom wucxoxa w3 ycinosus (1), B koropom mapamerpel F, m R,

MPUHUMAIOTCSI PaBHBIMU COOTBETCTBEHHO CPEJHEH CKOpPOCTH ABM)KEHMS BOJABI B TPEIIMHAX
MacCUBa OCHOBAHUS DVestj U KPUTUYECKOW CKOPOCTH IBHMKEHUS BOJBI B TPELIMHAX Ugrj,
oTpezeNIIeMbIMU 110 YKa3aHUSM pasjena S.

Koa¢dduuuentsr y,,y,. U Yy, OpU OLEHKAX MECTHOH MPOYHOCTU NMPUHUMAIOTCS TaKUMU

e, Kak [IpU pacyerax oouiei GpuibTpalioHHON MPOYHOCTH.

8.6 Ilpu BBIOOpPE CHCTEMBI APEHAKHOTO W MPOTHBOMMIBTPAIIMOHHOTO OO0YCTpOWCTBA
OCHOBAaHHS  TPOEKTHPYEMOI'O  COOPYKEHHMsI  HEOOXOAMMO  yUYUTHIBaThb  HH)KEHEPHO-
re0JIOTUYECKHE YCIOBHSI yYaCTKa COOPYKEHUS, YCIOBUS €ro dKCILTyaTalluu U TpeOOBaHuUs 10
OXpaHe OKpYyKalollel cpeabl B YacTH MOATOIUICHHs, 3a0oJlauMBaHUsl IpUIIETaronien
TEPPUTOPHUH, AKTUBU3ALUHU KapCTOBO-CY((HO3MOHHBIX MPOIIECCOB U T.II.

Cucrema  JApeHaXHBIX W NPOTUBOPUIBTPAIMOHHBIX  MEPONPHUATHH  JIOJDKHA
UCTIONIB30BaThCS JUISI TPEAOTBPAIICHUS HAPYIICHUS YCTOWYMBOCTH CKJIOHOB B HIDKHUX
6apbepax coopysxenuil, 6bacceitnoB 'ADC u 6acceiiHOB CyTOYHOTO perylIupoOBaHusl.

8.7 YcrpoiicTBO MPOTHBOGMIBTPAIMOHHBIX 3aBeC (IIPerpaja) o0sA3aTeNbHO B TEX CIIydasx,
KorJa OCHOBaHHE CJIO’KEHO GUIBTPYIOIUMU cJ1a00BOI0YCTONYHUBBIMH U
OBICTPOPACTBOPUMBIMH, a Takke Cy(h(HO3NOHHO HEYCTOMUMBBIMU TPYHTaMU (THIIC, aHTHUAPHT,
KaMEeHHasl COJIb, 3aCOJICHHbIE M 3arUIICOBAaHHbBIC, a TAKXKe CUIBLHOPA3HO3EPHUCTHIE I'PYHTHI U
T.JA.), a TakkKe B Cily4yasX HEOOXOJMMOCTH TMpEAOTBpAIllEHUs  HeXKelaTeNbHbIX
¢mIbTpaMoHHBIX TOTeph. llpu BOmOCTOMKHX, Hecy(pPO3HMOHHBIX T'PYHTaX YCTPOMCTBO
3aBECHI IOJHKHO OBITH 00OOCHOBAHO.

8.8 IlpoTtuBOQUIBTpAIIMOHHBIE TPErpaabl (3aBecbl, TMOHYPHI, DSKpaHbl) JOJDKHBI
BBINOJIHATHCS U3 MaJONPOHHUIIAEMBIX MAaTEpUaANoB, KO3((UIUEHT QUIBTPALUU KOTOPBIX Kak
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mMuHuMyM B 20 pa3 wMeHblme Kodp¢uiuenta QUIBTpPAUK OCHOBaHHS. TonmuHa
NpPOTUBOGMIBTPAIIMIOHHON 3aBeChl JOJDKHA O0ECIeYUBATh HEMPEBBINICHHE KPUTHUYECKOTO
IpaJleHTa, OIpEeNAonero (UIbTPALMOHHYIO MPOYHOCTh caMoOil 3aBechl. Ha ydacTkax
COTIPSKEHHS 3aBECHI C IMOJAOIIBOM COOPY>KEHHUS B LENSIX YMEHbIICHUS I'PaJUCHTOB HaIopa
(GUIBTPAIMOHHOTO IMOTOKAa B 3TOM MECTE W JOIOJHUTEIHHOTO YIUIOTHEHHS TPYHTa IS
npenoTBpaiieHust ero cypdo3uu B MPOEKTE CIEAYeT MpeaycMaTpuBaTh MECTHOE YCHIICHUE
3aBECHI.

8.9 Ilpu Onu3KOoM 3ajleraHUW CIA0OMPOHUIIAEMBIX TPYHTOB IPOTUBO(MIBTPAIIMOHHYIO
3aBecy cienyer, Kak IpaBHJIO, CONpAraTh C BOJOYHNOPOM; MpHU TIIyOOKOM 3ajeraHuu
BOJIOYIIOpA pacCMaTpUBAETCs BUCSYAsl 3aBeca.

[Tapamerpsl  MPOTUBOMMIBTPAIIMOHHON 3aBechl (TIIyOWHY, JUIMHY, TOJIIUHY W
MECTOIOJIO)KEHHE B OCHOBAaHUU COOPYKEHHUU) cleAyeT OOOCHOBBIBaTH pAacuyeToOM WIIU
pe3yapTaTaMu JKCIIEPUMEHTANbHBIX ucchenoBanuil. [ns coopyxenui Il u IV xkmaccos
BMECTO PacueTOB JIOMYCKAETCS UCIIOJIb30BAaTh AaHAIOTH.

8.10 IIpu mpOCKTUPOBAHUU CKAIBHBIX OCHOBAaHWI BBICOKMX OCTOHHBIX IUIOTHH CJICIYET
YUUTBIBaTh, YTO O]l HAIOPHOU TpaHbIO B MpoIlecce MoabeMa ypoBHs BepxHero Obeda (YBB)
MOKET BO3HHKHYTh 30Ha pa3yIUIOTHCHUS 3HAYHUTEIBHBIX PAa3MEPOB C  Pa3pbIBOM
NPOTUBODMIBTPAIIMOHHON  3aBEChbl, MHOTOKPATHBIM  YBEIHUYEHHUEM  (PUIbTPAlMOHHBIX
pacxoJioB, a TAaKXKe C 3aMETHBIM YBEJIUUYCHUEM MPOTUBOAABICHUS. B CBsI3M C 3TUM B MPOEKTE
JTOJKHBI OBITh OLIEHEHBI pa3Mepbl O3TUX 30H U TPEIyCMOTPEHBl TEXHUYECKHE U
TEXHOJIOTUYECKHE pEIIeHHs, 00ECIIeYMBAIOIINe BO3MOKHOCTh BOCCTAHOBJICHUSI TpeOyeMoid
BOJIOHEIIPOHUIIAEMOCTH 3aBEChl — KaK B MPOIECCE CTPOUTENhCTBA U moabeMa YBB, Tak u B
IPOLIECCE IKCILTyaTalluu COOPYKEHHUS.

8.11 B Mecte compsbKeHUS! MPOTUBOMUIBTPAIIMOHHBIX YCTPOINCTB TPYHTOBBIX IUIOTHH CO
CKaJbHBIMA TPYHTAMH OCHOBAHHS WJIM OeperaMu B TPOEKTaxX CIEAYyeT MpeayCMaTpPHBATh
VKJIaJIKy W yIJIOTHEHUE TPYHTA, YCTOMYMBOTO K cyh(do3un B COCOOHOTO KOIbMaTHPOBATh
TPEIIUHBI B CKAJIE.

8.12 B npoekTax OCHOBaHUU BOAOIOMANOPHBIX COOPYKEHHUI B Ka4eCTBE MEPONPHUSATHUS IO
CHIDKEHUIO TIPOTHMBOJABICHUS CIEAyeT TMpeaycMaTpuBaTh pa3HOTO BHAA JIPEHAXKHBIE
yCcTpoiicTBa. B CKalbHBIX OCHOBAaHHUAX IPEHaX CIEAyeT pacroyaraTh INIaBHBIM 00pazoM co
CTOPOHBI HAMOPHOW TPaHU COOPYKEHMs, a MPHU HEJOCTaTOYHOU 3IP(HEKTUBHOCTH PabOTHI
TaKOro JpeHaka — M B CPEIHEN YacTH €ro MOJIOIIBHI.

MecTornonoxxeHne IpeHa)ka U ero pasMepbl ClelyeT ONpenesTh UCXOAsS U3 TpeOoBaHUMN
HEOOXOIUMOTO CHIKEHHS (QUIBTPAIMOHHOTO MPOTUBOIABICHUS Ha MOOIIBY COOPYKEHUS U
oOecrieueHns JOMYCTHUMBIX 3HAYEHWH BBIXOJHBIX TPAJMCHTOB HAIOpPa, HE MPUBOMISIINX K
HapYIICHUIO (UIBTPAMOHHON TMPOYHOCTH TpyHTOB ocHoBaHus, a B CCK3 — ¢ yderom
TEIJIOBOTO PEXKUMA CUCTEMBI «COOPYKEHHE—OCHOBAHUEY.

OTka3 OT yCTpOHCTBa JpeHa)ka OCHOBAHMSI JOIMYCKAeTCs MPHU HAIWYUM B OCHOBAHHH
TPYHTOB, TTOJIBEP)KCHHBIX XUMHYECKOHN MIJIM MEXaHUIECKOH Cy(o3nH.

8.13 Ilpu mpoeKTHpOBaHUH MPOTHUBOQPHMILTPAIIMOHHON 3aBEChl B HECKATHHOM OCHOBAHHH
clenyeT IPUHUMATh CIIEAYIONINe KPUTUUECKHIE TPAIUCHTHI Haropa:

B MHBEKIIMOHHOMN 3aBeCce B TPABUIHBIX U TAJICYHUKOBBIX TPYHTaX — 7,5; B IECKaX KPYITHBIX
U cpeqHel kpynmHocTH — 6,0 1 B Menkux neckax — 4,0;

B 3aBece (muadparme), COOpyKaeMoll CIOCcOOOM «CTE€Ha B TPYHTE», B TPYHTaX C
koadurmentamu prbrpanuu 10 200 M/CyT, B 3aBUCUMOCTH OT MaTepHalia M JJIUTEILHOCTH
ee DJKCIUTyaTalluu — Mo Tabmuie 8, B KOTOPOW TakXKe IMPHUBEACHBI XapaKTePUCTHKU
MaTepuasoB, UCIOJIb3YEMBbIE ITPH pacueTax MEXaHUYECKOW MPOYHOCTH 3aBECHI.

39



CII 23.13330.2011

Tabnuma 8

PacueTHEIe 3HAUCHUS XapaKTCPUCTUK
npesen
Martepuan KPUTHYECKUI MIPOYHOCTH Ha MOZYIIb k03(dunreHT
3aBECHI rpajiueHT OJIHOOCHOE nedopmarmu IONEPEYHO
Haropa cKaTHe E , Mrla nedopmarmu
I, R.. MIla
Bberon 180 115 2210° 0,20-0,22
I'munouemeHnTOOETOH 150 1,0-2,0 300-500 0,35-0,37
I'muHOLIEMEHTHBIN pacTBOP 125 1,0-2,0 35 0,370,40
KomoBas riuna 40 - 20-25 0,320,38
3armTMHU3UPOBAHHBIA TPYHT 25 — 15-20 0,30-0,35
[IpuMedanue— g BpeMEHHBIX 3aBeC KPUTHUYECKHE TPAJHEHTHI HAIIOpa JONMYCKAaeTCs yBenuuuBarh Ha 25 %.

8.14 Ilpu mUpPOEKTUPOBAHUU MPOTHBOMMIBTPALIMOHHON IIEMEHTAIMOHHOW 3aBECHl B
CKaJIbLHOM OCHOBAHUU CJEJyeT NPUHMMATb KPUTUYECKUH rpaaueHT Hanopa |, B 3aBece B

3aBUCUMOCTH OT YACIIbHOT'O BOAOIIOTJIOIICHU B IIPCACIaX 3aBCChI qc 10 Ta6J'II/II_Ie 9.

B cnyuae korma 3aBeca (0/lHa UM B COYETAHUU C JIPYTUMH TPOTUBOPMIBTPAIIIOHHBIMH
YCTPOMCTBAMM) TAaK)K€ 3alUINAaeT OT BbIIIEJAYUBAHUS COJIEp)KALIUECs] B OCHOBAaHUU
pacTBOpUMbBIE TPYHTBI, JOMYCTHUMOE YJEIbHOE BOJOMOIVIONICHHUE ClelyeT O00OOCHOBBIBATH
1100 pacyeTaMu, MO0 SKCIIEPUMEHTATLHBIMU HCCIIEIOBAHUSMHU.

[Iponunaemocts  MPOTHUBO(PHUIBTPALIMOHHONW  3aBECHI
IIPOHUIIAEMOCTU TPYHTa OCHOBaHUs He MeHee ueM B 10 pas.

JOJDKHa OBITE MCHBIIIC

Tabnuma 9

Kpurtnueckuit rpagueHt
HAaropa B 3aBece

V neapHO€E BOJOIOIIIONICHHE CKAIBHOTO

rpynra B 3aece (., JI/(MI/IH'MZ)

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

8.15 Jlna mpenoTBpallieHus: BhITIOpa TPYHTA HA ydacTKax, rie (UIbTPAIIMOHHBIN MOTOK C
rpaJlueHTaMH Hamopa, OJMM3KUMHU K EIAUHUIE, BBIXOJUT Ha IOBEPXHOCTh OCHOBAHUS, B
MpoeKTe HeoOXOIUMO TMpeaycMaTpUBaTh MPOHUIIAEMYIO TPUTPY3KY WIH Pa3rpy304HBII
JIpeHax. MaTtepuasl mpurpy3ku JOJDKEH MOJ0UPAThCs M0 MPUHIIMITY 00paTHOTO (riibTpa st
3aIIUTHI TPYHTA OCHOBAHUS OT KOHTAKTHOU Cy(hdo3um.

Heobxomumasi TonIuHA TPUTPY3KH OMPEACTSICTCS HUCXOAS W3 YCIOBHS HETOMYIIECHUS
(GUIBTPAIMOHHOTO BBIIOPA TPYHTA.

9 PacuyeT MeCTHO# MPOYHOCTH CKAJbHBIX OCHOBAHMI1

9.1 PacueT MeCTHOI MPOYHOCTH CKANBHBIX OCHOBAaHHH THAPOTEXHUYECKHX COOPYKECHHIA
CJIeTyeT MPOU3BOIUTh:

JUISL  YCTaHOBJIEHUS HEOOXOTUMOCTH pPa3pabOTKU MEPONPHSTHI, MPEeIOTBPAIIAOIINX
BO3MO)KHOE HapylIeHUuE MPOTUBOPHIBTPALIMOHHBIX YCTPONUCTB;

JUI y4deTa Ipu pa3paboTKe MEpONPHUSATHI MO MOBBIIEHUIO MPOYHOCTH U YCTOWYHBOCTH
COOPYKEHHI;

JUIl ydeTa JOCTHXKEHHs IIpefiesla MECTHOM IIPOYHOCTH IIPU pacdyeTax HanpsHKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUSI CUCTEMBI «COOPYKEHHE—OCHOBAHUEY.
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Pacuer MecCTHON IPOYHOCTH ClEAYET IIPOU3BOAUTHL ISl OCHOBaHMU coopyxeHud I u Il
KJIACCOB I10 TPEJEIIBHBIM COCTOSHHUAM BTOPOM IPYIIIBI IIPU OCHOBHOM COYETAHHWU HArpys3okK.

IIpu 3TOM 3HaueHHs KOA()DHULIUEHTOB Y, U Y, IPUHUMAIOT PaBHBIMH exuHHULE (Y, =7, =1).
Kos¢dunuent y, npuaumaercs pasusiM 0,95.

JedopmanmonHble XapaKTEPUCTUKU OCHOBAHHUS OIPEIENIAIOTCS B COOTBETCTBUU C
yKa3zaHusaMHU 5.3.

9.2 TlpoBepKy MECTHOW MPOYHOCTH CKAIBHBIX OCHOBAaHUU CJIEIYeT MPOU3BOJAUTH TIO
PacUYeTHBIM IIJIOIIAKAM:

a) COBIAJAIOIINM C IUIOCKOCTSIMH, IPUYPOUEHHBIMHU K TPELIMHAM B MaCCUBE;
0) COBIIAJAIOLIUM C IUIOCKOCTBIO, IPUYPOUEHHOM K KOHTAKTY «COOPYKEHUE—OCHOBAaHUE» U

K KOHTAaKTaM CKQJIbHOH TIOPOJBI C YKPCNUTEIbHBIMU KOHCTPYKIMSMH B OCHOBAaHUU
(IImoHKamu, 3yObsiMU, pelIeTKaMH U T.J.);

B) HE COBNAJAIOIIMM C IUIOCKOCTSIMHM, NMPUYPOUYEHHBIMH K TpELIMHAM M K KOHTAaKTy
«COOPYKEHUE—OCHOBAHUE.

9.3 Kpurepusimu oOecrie4eHHss MECTHOW IMPOYHOCTH IO IUTOMIAJKaM, YKa3aHHBIM BO
BTOPOM U TpeTheM ab3anax 9.20, B, ABIAIOTCS YCIOBUS

;>R (22)

_ o;tgp;, +C;y _ (Glsinsz —0'30052|3j)tg(pj’“ +Cj
T, (cl—cs)sinﬁj COB

Trac Gj — OTHOHICHUC MPEACIIbHBIX KaCATCIIbHBIX HaprDKCHI/Iﬁ Ha pvaeTHOﬁ IJIOIAAKE K

0.

J

>1, (23)

OKCILTYaTalluOHHBIM,

GJ- y Tj — COOTBETCTBCHHO HOPMAJIbBHOC U KAaCATCIIbHOC HAIIPAKCHUA HA pacquHoﬁ

IUTOIIAJIKE, TPUYPOUEHHON K TNIOCKOCTH TPELIUHBI (KOHTAKTAa), OT HOPMaTUBHBIX
Harpy3oK B paCY€THOM COYETaHHH;

G,, O3 — COOTBETCTBEHHO MAKCHMAaJIbHOE U MUHMMAJIbHOE ITIABHBIE HAIIPSKEHUS OT TEX Ke
Harpysok;

B, — OCTpBIi yroi Mex Iy pacueTHO! IIIOMAKO!, PUYPOUEHHON K TPEIUHE (KOHTAKTY),
U HaIIPaBJICHHUEM IJIaBHOTO HANPSKEHUS O ;

tgQ;,11, — paCUeTHbIE XAPAKTEPUCTHKMU ISl PACUETHBIX IIOIAJOK, MPUYPOUYEHHBIX K
Gu TpemuHaM (KOHTAKTY);
R my — pacueTHOE 3HAYCHHE TTpejiesia MPOYHOCTH MAaCCHBa CKATBHOTO TPYHTA Ha OJTHOOCHOE
pacTspKeHue, orpeiesieMoe B COOTBETCTBUU ¢ TpeboBaHusMu 5.35.
9.4 KpurepusimMu oOecledeHHsI MECTHOW IPOYHOCTH TIO IUIONIAJIKaM, YyKa3aHHBIM B
nocneaHeM ab3are 9.2 B, SIBISIOTCS YCIOBUS

03> Romii; (24)

O =L\/(Gltgq)m,ll +Coi ) (Ost9Pmy +Cr) >1, (25)
(61-05)
re tgOmyi, Cm) — pacueTHBIE XapaKTEPUCTUKH JIJIsl pACUETHBIX IJIOUIA/I0K, HE TPUYPOUEHHBIX
K TPEIIMHAM M KOHTaKTy «COOPYKEHUE—OCHOBAHHE).
9.5 Vcnosus (22) u (24) npu oIleHKax BO3MOXXHOCTH Pa3yIJIOTHEHHS MacCHBa CIIEIYET
MpoBepsATh BO Bcex yka3zaHHbIX B 9.1 cmywasx, a ycioBust (23) u (25) mpu oleHKax
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BO3MOXHOCTH IIJJaCTHYECKHX AedopManuil — B ITHX K€ CIydasx, HO TOJIbKO mpu o, <0.

VYcnosus (23) u (25) caenyet npoBEpATh JUIIb JUIS yUeTa HAPYILIEHUH IPOYHOCTH OCHOBAHUS
IOpU  pacyeTax ero HanpsHKEHHO-IEe(OPMUPOBAHHOTO COCTOSIHMS U TpH  pa3paboTke
MEPOTPHUATHIA IO MOBBIIIEHUIO IIPOYHOCTH U YCTOWYMBOCTH COOPYKECHUSI.

[Ipn oneHke HaIEKHOCTH MPOTUBO(GMIBTPALMOHHBIX YCTPOHCTB MPOBEPKA BBIIOIHEHHS

ycnoBus popmyisl (22) (ecau o, <0) IpH OLeHKe Pa3yINIOTHEHHs OCHOBAHUS JUIS IIOIIAIOK,

COBIAJAIONIUX C TIOCKOCTHIO 3aBeC, HE MPOU3BOAUTCS.

[Ipy HEBBIMOTHEHUH MPUBEIACHHBIX BBIIIE KPUTEPHUEB MECTHOH MPOYHOCTH HEOOXOIUMO
OTIpENIeIUTh OYEPTaHUS 30H Pa3yIUIOTHEHUS U IIACTUYECKUX J1e(hOopMaIii.

30Ha pPa3yIJOTHEHUs HE JOJDKHA IepecekaTh IEMEHTAllMOHHYI0 3aBecy M JIpeHax. B
MIPOTUBHOM CJIy4ae JOJDKHBI OBITh BBITIOJHEHBI (DYIIBTPAIIIOHHBIC PACYCTHl B COOTBETCTBHUH C
yKa3aHUAMH pa3gena 8 B HEIMHEHHOW TOCTaHOBKE C  Y4€TOM  HM3MEHEHHOIO
(GUIBTPAIMOHHOTO pPEXKUMA.

30Ha macTHYecKux JAedopmanuii He J0JDKHA OXBaThiBaTh Oosnee 1/3  momomiBhI
COOPY>KEHHSI MJTH MTOTEHIIHAILHO OMACHOW pacueTHON MOBEPXHOCTH CIIBUTA.

9.6 Ilpu onpenenenuy HanpsskeHudl G;,7;,0,,6, B Qopmynax (22) — (25) cnemyer

HNPUMECHSTh BBIYUCIIUTEIBHBIC H SKCIICPUMEHTAJIBHBIC METO/Ibl MEXaHUKH CILIONIHOW CPEIIbl U
TEOMEXaHUKH.

Jlomyckaercsi paccMaTpuBaTh OCHOBaHHE COBMECTHO C COOPYKCHHEM KaK CHCTEMY
JMHEWHO-1e(OPMHUPYEMBIX TN, HAa KOHTAKTE MEXIy KOTOPHIMH BBIIOJHSIOTCS YCIOBHUS
pPaBHOBECHS M PaBEHCTBA MEPEMEIICHUI.

[Ipn 00OCHOBaHMM JIOIYCKAETCS CXEMAaTH3alMsS CHUCTEMBI «COOPYXEHHE—OCHOBAHUEY,
MO3BOJISAIONIAsT PEIIaTh IJIOCKYIO 33a7a4y TEOPUH YIPYrOCTH MPUMEHHUTEIBHO K OJHOMY WA
HECKOJIbKAM IIJIOCKUM ceueHHsM. [Ipr 3TOM MOBEPXHOCTh OCHOBAHHSI MOXET OBITh TPUHSTA
IUIOCKO#, @ TeJI0 OCHOBAHUS — KaK OJHOPOJHBIM, TaK M COCTOSIIMM M3 HEKOTOPOTO YHCIIa
OJTHOPOJIHBIX 00JacTel MO0 MMEIOIINM HEeTPEPHIBHO M3MEHSIOIIMECs XapakTepucTuku. [Tpu
HEOOXOJMMOCTH CIIEyeT YYHUThIBaTh CCTECTBEHHBIH pelibed) MOBEPXHOCTH OCHOBAHMS,
NPOCTPAHCTBEHHBIH XapakTep pabOTBHl CHCTEMBI «COOPYKCHHE—OCHOBAHHE», a TaKKe
JICTAIM3UPOBATh PACTIPEICIICHUE MEXaHUUECKIX XapaKTePUCTUK OCHOBAHHSI.

PexomeHmyeTcs B Haekamux cilydasx MpH OINpPEIeSICHHMH HANpsSHKEHHOTO COCTOSHHS
OCHOBaHHSI YYUTHIBATh BO3MOXHYIO aHH30TPOIIHIO €T0 CBOMCTB.

Ecnu mpu ompeneneHWu HamnpspkeHHH B HEKOTOPBIX OONACTSIX OCHOBAaHUS OJHO WIIH
HECKOJIbKO U3 YCJOBHH, ompeaeieHHbIX 1o dopmynam (22) — (25), He BBINOIHSICTCS, TO
CIIe/yeT MPOU3BOJUTH YTOUHEHUE PELICHUs 33/1a4i. Takoe yTOYHEHUE CIIeTyeT BBITOJIHSTh C
UCIIOJIb30BAHUEM HEIMHEHHOW 3aBHCUMOCTH MEXKIY HANPSHKCHHSIMUA U IeGopMaidsiMu W
NyTeM M3MEHEHHS T'€OMETPHH CEYCHHS 3a CUET MCKIIOYEHHS M3 PacCCMOTPEHHS YKa3aHHBIX
obnacreil.

10 Onpeneienue HanpsiKeHU i

10.1 HanpsokeHus B OCHOBAaHHMHM COOPYKEHHUS HEOOXOAMMO ONpEeNeisTh s
WCIIOJIb30BAaHNS UX B pacdyeTax NPOYHOCTH KOHCTPYKIUH M COOPYKEHHH, YCTOMYMBOCTH
COOpPY)KEHHH, a TakKe B pacyerax OcaJloK, HEeCYLIeH CIIOCOOHOCTH M MECTHOH NMPOYHOCTH
OCHOBaHUM.

IIpy IpOEKTUPOBAHUM COOPYKEHUM HAa CKAJbHBIX OCHOBAHUSX OINPEIECICHUE KOHTAKTHBIX
HaNpsDKEHUH HeoO0XOAUMO JUIsi OOOCHOBAHHUS HMPOEKTHUPOBAHUS MPOTUBO(UIBTPALIMOHHBIX
MEpONPUATHIA U OLIEHKU (UIBTPALIMOHHON HAJEKHOCTH MOA3EMHOIO KOHTYpa COOPYKEHHM.
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Pacmoinoxxenue NEMEHTAIMOHHOM 3aBECHl IIOJ] INIOTMHOM B 00JIacTH, IJ¢ HMMCIOT MECTO
pacTSIruBarollue HaNpsHKEHUs, Pe3KOo CHIKAeT 3(PQPEeKTUBHOCTH 3aBeChbl, 4YTO TpedyeT
pa3paboTKH CHENHATBHBIX KOHCTPYKTHBHBIX PEIICHHA JUIsi OOECIICYeHUS HaJIeKHOCTU
MOA3EMHOI'0 KOHTYPa COOPYKEHUSI.

10.2 KonTakTHble HampsbkeHus ais coopyxenuid 1 m Il kmaccoB pomyckaercs, a amns
coopyxkennii Il u IV kitaccoB pekoMeHIyeTCst OnpeesaTh YIPOIICHHBIMA METOIAMHU.

10.3 B pacuerax TPOYHOCTH COOPYKEHHUU MPH HCIIOJIB30BAHUN JMIOP KOHTAKTHBIX
HaIPSKEHUH, MOJYYEHHBIX U3 PELICHUs 3a/1ad TEOPUH YIPYTOCTH, CIENYyEeT pacCMaTpUBATH
JIOTIOJIHUTEILHO M BTOPYIO JMIOPY KOHTAKTHBIX HANPSHKEHUM, BBIYMCICHHYIO OIHUM U3
PEKOMEHIyeMbIX YIPOLICHHBIX MeTOoAO0B. Eciu moilyueHHbIE MpU 3TOM H3rubarome
MOMEHTHI UMEIOT Pa3Hble 3HAKH, TO MPHU pacdyeTax MPOYHOCTH PEKOMEHIYETCsl UCITIOIb30BATh
o0a 3HaueHus, ymMeHbIIeHHble HA 10 % pa3HOCTH 3THX BEIUYHH, a €CIIM OJMHAKOBBIE — TO
JUIIH OOJBIINI U3rHOAIOIINI MOMEHT, TAKKE YMEHBIICHHBIA HA YKA3aHHYIO BEIHYHUHY.

10.4 Tlpu ompenereHUMM KOHTAKTHBIX HAMpPsDKEHUN ClEyeT YYUThIBaTh IIOKa3aTellb
rHOKOCTH COOpYKeHUS 1 , orpeensseMbIi:

a) MPU pacyeTe COOPYNKEHUS MO CXeMe TII0CKOH aedopmanuu:
B HaIlPaBJICHUHU JUTMHBI COOPYKECHHS

hl®o
=7 (26)

y

Ly

B HAIIpPaBJICHWH IIHWUPHUHBI COOPYIKCHHUA

3
- 27)

X

Ly

0) mpH pacueTe COOpPYKEHHUS IO CXeMe MPOCTPAHCTBEHHOW 3aJaud B KadecTBe Ij
MIPUHUMAETCsI OOJBIIUIN U3 JBYX MOKa3arejaell TMOKOCTH BBIUUCIEHHBIX TI0 popmynam (25) u
(26).

B dhopmynax (25), (26)

n= AEd=v) (28)
32E(1-v)’
rae v, vi— ko3 duunentsl [lyaccona cCOOTBETCTBEHHO I'pyHTa OCHOBAHUS U MaTepualia
COOPYKECHHSI,;
E, B — cooTBeTcTBEHHO MOAY/H JIehopMalliy TPyHTa OCHOBAHUS U YIIPYroCTH MaTepuana
COOPYXKEHMS;
b, |- cooTBeTcTBEeHHO MIMPHHA U JJIMHA ITOIOIBBI COOPYKEHHUS;

|y, |,— MOMEHTBI MHEPLIUH PACUETHBIX IEMEHTOB COOPYKEHUS;
0 — MIAPUHA PACYETHOTO AIIEMEHTA O JUTMHE MOJIOMIBEI COOPYKEHUS, TPHHAMAaEMast
paBHOH 1;
h— cpenHsst ToMIUHA COOPYKEHHUSL.
B cmydasx korma mokasatenp ruOkoctut; <l, KOHTaKTHBIE HANpsDKEHHS CIEIyeT

OIIPEENATh KaK JUlsl aOCOJIIOTHO JKECTKUX coopys:keHUH. [Ipu t; >1 KOHTaKTHBbIE HANPSKEHUS

OTIPEICIISIOTCS C YYETOM THOKOCTH COOPYKEHHUI.
10.5 [Ins coopyxeHuil ¢ mokaszareirem ruOkoctu t; <l Ha OIHOPOAHBIX OCHOBAHUSX

KOHTAKTHBIC HAIIPSXKCHUSA OIMPCACIIAIOT MCTOAOM BHCUCHTPCHHOTO CXATHA, 4 AJId NCCHAHBIX
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OCHOBAHMHU CO CTEMEHBIO MIOTHOCTH rpyHTa lg < 0,5— METOAOM 3KCIIepUMEHTAIBHBIX S0P
1o npuioxeHuto M.

[lpy HamMuMu Ha 4YacTH TOJOUIBBl COOPYXECHHMS pPACTATHBAIONIMX HOPMAaJbHBIX
KOHTAKTHBIX HAIPSKEHUH 3TOT Y4aCTOK JIOJDKEH ObITh MCKIIIOYEH M3 PACYETHONW KOHTAKTHOMN
MOBEPXHOCTH, a JUIsl OCTABIICHCA 4YacTW KOHTAKTHBIC HAMpPSDKEHUS JIOJDKHBI  OBITH
MePEeCYUTAHBI.

10.6 [Ipu ompeneneHWH KOHTAKTHBIX HANPSOHKEHUH C yYETOM THOKOCTH COOPYKEHHUH
JIOITYCKaeTCsl IPUMEHATh MeTo1 kodddunnenta nocrenu. ' MOKOCTh 371€MEHTOB KOHCTPYKIIUU
CJIEZyeT OMPEAETATh C yYETOM BO3MOKHOCTH 00pa30BaHMS TPELIHH.

10.7 Ilpu wcmosb30BaHUU METOJIOB KOA(h(HUIIMEHTa MOCTENN U BHEIICHTPEHHOTO CXKATHs
KacaTeJIbHbIE KOHTAKTHBIE HANpPSDKEHHsT JIOMYCKAeTCs TMPUHUMATh paClpeIeIeHHBIMU
PaBHOMEPHO, a MPHU UCIOJIB30BAHUU METO/1a SKCIIEPUMEHTAIBHBIX AMIOP — IPONOPIUOHATEHO
HOPMaJTHHBIM KOHTAKTHBIM HATIPSKESHUSIM.

KacarenbHble HampspkeHUs, OOYCIIOBJICHHBIE JEWCTBUEM BEpPTUKAJIbHBIX CHII, MPH
pacueTax MPOYHOCTH COOPYXKECHHH, KaK NpPaBWIIO, HE y4YHTHIBaroTcs. [lpu momydeHun Ha
y4acTKe MOJIOIIBBI COOPY>KEHHUSI KacaTeNbHBIX HAMpsOHKEHHUH, MPEBBIIIAIOIINX MpeAeTIbHBIC,
OHU JTOJDKHBI OBITH MPUHATHI PAaBHBIMU MPECIBHBIM, @ HA OCTABHBIX y4aCTKaX OHU JIOJKHBI
OBITH COOTBETCTBEHHO OTKOPPEKTHPOBAHBI HA OCHOBE PAaCUETOB.

10.8 IIpn HEOAHOPOIHBIX OCHOBAHUSX C BEPTUKAIBHBIMH U KPYTOIAJAIONMMH CIOSMHU B
pacueTax KOHTAKTHBIX HAMPSHKEHHUI JOMyCKaeTcsl HCIOIb30BaTh MPUOIMKEHHbIE METOMBI, B
KOTOPBIX KOHTAKTHBIC HANPSKEHHS CIEAYyeT MPUHUMATh MPOMOPHUOHAIBHBIMUA MOIYJISIM
negopMaluu IpyHTa KaXKAOTO CJI0S B 3aBUCHUMOCTH OT HMX Pa3MEpPOB M HKCIEHTPUCUTETA
NPUJIOKEHUs HArpy3Kd. B mpeienax kaxxaoro cliosi pacrpeielieHne KOHTaKTHBIX HAaPsHKSHUH
MPUHUMAETCS JIMHEWHBIM.

10.9 IIpy HanMuuM B OCHOBAaHHH CJIOEB TEPEMEHHOW TOJIIMHBI WA TPU HAKIOHHOM
3aJleTaHUM CIIOEB B pacyeTax KOHTAKTHBIX HAMPSHKEHUN HCHONB3YIOT MNPUOIHNKCHHbBIE
METO/IbI, OCHOBAHHBIC HA MPHUBEICHUH PACUETHON CXEMbI OCHOBAHUS CO CIIOSIMH TIE€PEMEHHON
TOJIIIMHBl WM TPHU HAKJIOHHOM 3ajJeTaHMM CJIOEB K CXEMEe YCJIOBHOTO OCHOBAaHHUS C
BEPTUKAIBHO PACTIOI0KECHHBIMH CIIOSIMH.

[Ipy  TrOpPU3OHTAJIBHOM  PACHOJOXKEHUM CJIO€B TPYHTa TOCTOSHHOW  TOJILIMHBI
HEOJHOPOAHOCTh OCHOBAHHS MOKET HE YUHTHIBATHCS.

10.10 TIlpum ompeaeneHUH HOPMAIBHBIX KOHTAKTHBIX  HAMPSOHKEHUH  METOAaMU
OKCTIEPUMEHTAIBHBIX JIMIOp M KOXPPHUIMEHTa MOCTENN y4eT HEOJHOPOIHOCTH OCHOBAHUS
ClelyeT MPOU3BOAUTH IMYTEM CJOXKEHUs OpAuHAT dmop, ompeaencHHbx o 105 u 10.6
HACTOSIIIETO pa3lieNa B TPEANOJIOKEHHH OJHOPOIHBIX OCHOBAaHWH C OpAWHATAMHU
JIOTIOJTHUTENBHON 3miopbl.  OpJWHATHI  JTOTIOJIHUTEIBHON BIIOPHl  CIEAyeT MPUHUMATh
PaBHBIMH PAa3HOCTH OpAWHAT DIIOpP, IOCTPOSHHBIX IS CIy4aeB HEOJAHOPOIHOTO W
OJTHOPOJTHOT'O OCHOBAHUH C MCTOJIb30BAHUEM METO/Ia BHELIEHTPEHHOTO CHKATHSL.

10.11 Ilpu omnpeneneHUH HANPSHKCHUH HEOOXOJMMO YYHTHIBATH KOHCTPYKTHBHBIE
0COOEHHOCTH COOPYKEHUSI, TOCIEI0BATEIbHOCTh €r0 BO3BEJIEHHs, BUJ OCHOBAaHUS, a NpHU
3aJeTaHMM B OCHOBAHWM MEP3JIBIX TPYHTOB WM BO3MOXXHOM €ro MPOMOPKUBAHUH —
pacIoo’)KeHHE TallbIX M MEp3JIBIX 30H, a TaKXKe IO0CIeJ0BAaTEIbHOCTh 3aMOPAXXUBAHUS H
OTTauBaHMS.

[Ipu pacdere HampspDKEHUH HAa KOHTAKTE TPYHTa C KEJIe300€TOHHBIMU PACIUIACTAHHBIMH
KOHCTPYKIHUSIMU TUIPOTEXHUYECKUX COOPY>KEHUH (IIMTaMu BOA0OOEB M pucOepM IUIOTHUH,
BO3BOJIMMBIX Ha HECKAJIbHBIX OCHOBAaHMSX, IUIMTAMM JIOKOB M T.I.) PEKOMEHAyeTcs
YUUTHIBATh:
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MOHMKEHUE YKECTKOCTH KEJIe300€TOHHBIX KOHCTPYKIUI C y4eTOM 00pa30BaHUS TPELINH
OTPaHUYEHHOTO PACKPBITUS, PErJaMEHTUPOBAHHOIO HOPMaMH MPOEKTUPOBAHUS OETOHHBIX U
XKeNne300eTOHHBIX KOHCTPYKIMHA THAPOTEXHUUECKUX COOPYKEHHIA;

B OETOHHBIX U XKeJIe300€TOHHBIX KOHCTPYKIIUAX, BO3BOAUMBIX Ha CKaJIbHBIX U HECKAIbHBIX
OCHOBAHHUSAX, MTOCIIEIOBATEIBHOCTD YKJIAJKU O€TOHA OTACIHHBIMHU OJIOKaMU OETOHUPOBAHHUSL.

10.12B nensax yMEHbUICHUS YCUIUN B KOHCTPYKLUAX MJIM B 3JIEMEHTaX COOPYXKEHHUsS MPHU
IPOEKTUPOBAHUMU  CIIEAYeT paccMaTpuBaTh BO3MOXKHOCTb  CO3/IaHUS  ONTUMAJIBHOIO
pacnpenesieHuss KOHTaKTHBIX HaIlpsDKEHHH, IPENyCMaTpuBas YCTPONCTBO BBICTYIIOB Ha
[IOJIOIIBE COOPYXXEHUI, YIUIOTHEHMsI OTAEIbHBIX 30H OCHOBAaHHSA M COOTBETCTBYIOLIYIO
IIOCJIE0BATENBHOCTD BO3BEJCHUS U 3arPYKEHUS COOPY/KECHHUS.

10.13 Ilpu omnpeneneHuH HamNpsHKEHUH B OCHOBAHMAX CIEAYET NMPUMEHSATH UYWCICHHBIC
METO/Ibl MEXAHUKH CIUIOIIHOM CpEIbl U T€OMEXAHUKH C HCIOJb30BAHUEM BBIYMCIUTEIBHON
TexHUKU. [Ipu 3TOM 10IKHBI coboaThes TpedoBanus 11.4.

KoHTakTHBIE HalpsDKEHMs, Kak IpaBWIO, CJIELYET BBIYMCIATH 110 CHELUAIBHBIM
porpaMMamM, peajii3ylolUM aHAJUTUYECKHE DPELIECHUS 33Jaud WM YHCJIEHHBIE METOJIbI
pacuera (10 HANPSDKEHUSM B OKPECTHOCTH KOHTAKTa).

10.14 IIpn uCTONB30BaHUM YHCICHHBIX METOJIOB JIOIYCKACTCS CXEMAaTHU3alusl CHUCTEMBI
«COOPYKEHHE—OCHOBAHME», IO3BOJIAIOINAS pPEIIAaTh IUIOCKUE 3a7auyd IPUMEHMUTEIBHO K
OJIHOMY WJIM HECKOJIbKUM IUIOCKUM cedeHusIM. HeoTHOpOJHOCTh pPAaCUETHBIX CEUEHUM
CIIElyeT Y4YUTBIBaTh, IPEACTABIAS MX COCTOSIIMMM K3 HEKOTOPOTO YHUCIIA OJHOPOIHBIX
obnacreld. IIpy HEOOXOAMMOCTH NPOCTPAHCTBEHHBIH XapaKTep padOThl CHUCTEMBI CIENYET
YUHTBHIBaTh C TOMOIIBIO DKCIEPHUMEHTAIBHBIX WJIH BBIYMCIUTENBHBIX METOAOB MEXaHUKU
CIUIOIIHOM CPEJIbI.

PacueTHyto 0651aCTh CEUEHHsI OCHOBAHUSI PEKOMEHAYETCS OIpaHHMYMBATh MO BEPTUKAIN Ha

riyouHe cxuMaemoro cios H , ompenensemoii cormacHo 11.6.2, a mo ropusoHTanu — Ha

paccTOsIHUM He MeHee H . OT coopyKeHHUsL.

11 Pacuyer ocHOBaHMIi MO 1epopManUsIM

11.1 Pacuer OCHOBaHMH M TPYHTOBBIX COOPYXXEHHMH (IUIOTMH M Jp.) Mo Aedopmarusm
HEOOXOIMMO TPOU3BOJIUTH C IIETbI0 OOOCHOBAHMS KOHCTPYKIMH CHUCTEMBI «COOPYKEHHE—
OCHOBaHME» WJIH €€ DJIEMEHTOB, IepeMelIeHUs] KOTOpbIX (OCaJKkH, TOPU3OHTAJIbHbIE
nepeMenieH s, KPEeHbl H Tp.) HE JOJDKHBI MPEBOCXOJUTh HOPMHpYEMBbIC 3HAYCHHS,
rapaHTUpyIOIMe 1O 3TOMYy (HaKTOpy HOpPMalbHbIE YCIOBHUA UX OKCIUIyaTallud U
o0ecTieunBaroIINe TEXHHYECKYI0 HAJKHOCTh M JOJTOBEYHOCTh. [IpH A3TOM MpPOYHOCTH H
TPEUIMHOCTONKOCTh KOHCTPYKLIUU JOJDKHBI OBITh MOATBEP)KICHBI PACUETOM, YUUTBIBAIOIIUM
YCHJIHSI, KOTOPBIE BOSHUKAIOT TIPU B3aUMOJICHICTBUN COOPYKEHHS C OCHOBAHUEM.

Pacuer mo gedopmarnusam A0KEH MPOU3BOAUTHCS HAa OCHOBHBIE COYETAHUS HArpy3ok, a
IPU COOTBETCTBYIOIIEM OOOCHOBAaHHMHM — M HA OCOObIE COYETaHMS HArpy30K, C Y4eTOM
XapakTepa WX JeWCTBUS B TpoIecce CTPOUTEIbCTBA M AKCIUTyaTallid COOPYXEHUS
(TOcIeI0BAaTEIbHOCTH W CKOPOCTH BO3BEIACHHS COOPYXKEHHS, TpaduKa HAIOJHEHUS
BOJIOXPAaHWJIMIIA U T.JI.).

11.2 PacueTsl OCHOBaHMH 1O nedopMamysM TPOU3BOIAT MO MPENEITBHBIM COCTOSHUSM
nepBoil mim Btopoil rpymm (4.5.1 u 4.5.2) OHu ODKHBI BKIIIOYATh PacyeTHBIA MPOTHO3
negopManuii OCHOBaHMS M COOPYXKEHHs IIpM COBMECTHOM HX paboTe U IpOBEPKY

BBINOJHEHUS ycioBus (1), B koTopoMm noipkHO npuHuMatbes F, =S u Ry =S,. 3nece S —
coBMecTHass JaedopMaiyss OCHOBaHHUS U COOPYXKEHHUS (OCaiKH, TOPU30HTAIbHBIC
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HepeMelleHNs, KPeHbl U J1p.), S, — MpeleibHOE 3HAUCHUE COBMECTHOU Jedopmaruu

OCHOBaHUS U COOPY>KEHHUs, ycTaHaBnuBaembie mo 11.5—11.11.
Koadbhunuentst 7y, u vy, HIPUHUMAIOTCI B COOTBETCTBUU C YyKazaHusMH 4.5;

KO3(1)(1)I/II_[I/I6HT Y. BO BCCX CiIydasiX IPUHUMACTCS paBHBIM CIMHUIIC.

[Tporno3Hbie 3HaUeHUS nedopManuil S PeKOMEHIyeTCsl UCIIOIb30BaTh TAKXKE JIJIsl aHAIH3a
MOBEJICHUS CHCTEM «COOPY>KEHHE—OCHOBAHHE» MPU OLEHKaX HMX HAISKHOCTH B IEPUOJ
IKCIUTyaTallUH.

11.3IIpenenbHble 3HaYEHUs] COBMECTHOM JedopMaruu 0OCHOBAaHUs U coopykeHus R, =S,

YCTAaHABIMBAIOT TEXHUYECKMMU  YCIOBUSMHU  IPOEKTHUPOBAHUS  KOHKPETHBIX  THIIOB
THJIPOTEXHUYECKUX COOPYKEHUI UCXO/s U3 HEOOXOAUMOCTH COOIIOICHUS:

TEXHOJIOTHYECKUX TpeOOBaHMN K JeopMalusiM COOPYKEHHs, BKIOYas TpeOOBaHUS K
HOpPMaJIbHOM 3KCITyaTalluu 000pyI0BaHus;

TpeOOBaHUI K NPOYHOCTH, YCTOMUMBOCTH U TPELIMHOCTOMKOCTH KOHCTPYKLMM, BKIIIOYas
001110 YCTOHYUBOCTb COOPY>KEHUSI.

Ilpn nHazHauenun R;=S, Heo0X0OMMO yUHMTBHIBaTH [JOIYCKA€MYIO Ppa3HOCTb OCaJOK

MEXKIY CEKIMSIMH U YacTSIMH COOPYXCHHH, HE MPHUBOJIANIYI0 K HAPYIICHUIO HOPMAIBHON

pabOTBl MEXKCEKIMOHHBIX IIBOB, BO3MOXHOCTh IIEPEIMBA BOJbI 4Yepe3 IpeOCHb IJIOTHHBI,

HaAPYIICHUS HOPMAaJTbHOU YKCILTyaTaI[iH CBA3aHHBIX C COOPYKEHUEM KOMMYHUKAIIMHA U T.II.
11.4 3nauenuss coMmecTHOM nedopmaunu F,=S crenyer ompeaensaTb, HCHOIb3YS

pacyeTHble METO/Ibl MEXAaHUKHU CIUIOIIHOW Cpelibl, MCXOJs U3 YCIOBHH COBMECTHOH pabOThI
COOpYXEHHSI U OCHOBaHHUA. lIpu 3TOM NOIKHBI OBITH B JIOCTATOYHOM CTENEHU YYTEHBI
peasbHble 0COOEHHOCTH pabOThl CUCTEMBI «COOPYKEHHE—OCHOBAHHUE»: MPOCTPAHCTBEHHBIH
XapakTtep AeQOpMUPOBaHUs, HEJMHENWHAs! CBA3b MEXKIY HANpPSHKEHUSIMH U JlehopMalusIMH,
MOCJIE0BATENIBHOCTD BO3BEIEHUS COOPYKEHUS W TPUIOKEHHS HAarpys3oK, IpOLECCHI
KOHCOJIUJAIMU U TIOJI3Y4ECTH.

[Tpu sTOoM ompexnenenue aedopMalyii COOpPYKEHUSI U OCHOBaHMSA B 3aBUCHUMOCTH OT UX
KJlacca M 3Tana IpOeKTUPOBAHUS CIIEyeT MPOU3BOAUTDH KaK YIPOIICHHBIMU (MH)XEHEPHBIMU)
METOJaMU pacueTra, peryiaMeHTupoBaHHbIMH B 11.5-1114, Tak u BBIYUCIUTENBHBIMU
MeToJlaMH, Oa3upyroMUMUCA Ha Oojee JeTalbHOM CXEMAaTU3allUU CHUCTEMBI «COOpYKEHHe—
OCHOBaHME» U Ha UCIOJb30BAHWU 00Jiee COBEPUICHHBIX MaTeMaTHYeCKHX Mojelneil rpyHTra
(HeMMHENHBIX, YNPYromacTUYeCKUX, B TOM 4YHCIIE YYUTHIBAIOIIUX MHOI0(a3HOCTh,
peosIornyecKre CBOWCTBA IPYHTOB U T.1.).

3HaueHus nedopManuil COOpyKEHUN U MX OCHOBAHMN B MEPHOJ IKCIIyaTalluu CJeIyeT
ONpEACIATh C Y4E€TOM DPAa3BUTHUS IPOLECCOB KOHCONMJAALUU U IOJI3Y4ECTH T'PYHTOB, a B
KPUOJIMTO30HE — TAaK)Ke IPOLIECCOB MPOMEpP3aHHUsl M OTTauBaHWsl TpyHTOB. [lpu sTOM
HAJJICKUT UCIIOIb30BaTh YKa3aHHBIE BBIIIE BIYMCIUTEIbHBIE MeTOIbl. Ha npeaBapuTenbHbIx
CTagusx TMpoekTupoBanuss W s coopyxenud III m IV  kiaccoB omnpenenenue
HECTaOMIM3UPOBAHHBIX 3HAYCHUH JedopMalMy JOMYCKAeTCss MPOU3BOAUTH YIPOIICHHBIMU
(MVH)KEHEpHBIMH) METOJIaMH, HallpUMep Ha OCHOBE pEIIeHUH OJHOMEpHBIX 3aaay
KOHCOJIMJALMH U TIOJI3Y4ECTH.

B Tex chywasx korma Juisi omnpeneneHus JedopManuil  00sS3aTeNbHBIM  SBISETCS
UCIIOJIb30BaHUE HECKOJBKHUX YyKa3zaHHbIX MeroaoB (116.1 u 11.7.1), ycrnoBue (1) momkHO
BBITOJIHATBCS ISl BCEX ITHX CIIY4aeB.

11.5 PacueTHast cxeMa CHUCTEMbI «COOPYXEHHE—OCHOBAHUE» JIOJDKHA Pa3pabaThIBaThCS C
y4eToM (akTOpOB, OMPEICISAIONINX HAMPSDKEHHOE COCTOSIHME U JieopMaluid OCHOBAaHUS U
COOpYKEHUs (KOHCTPYKTHBHBIX OCOOCHHOCTEH COOPYXKEHHs, TEXHOJOTHMH €ro BO3BEICHUS,
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XapakTepa CJIOXEHUS U CBOWCTB T'PYHTOB OCHOBAaHHS, BO3MOXHOCTU WX H3MEHEHHUS B
IIPOLIECCE CTPOUTEIBCTBA U AKCIUIyaTallUu COOPYKEHUS, XapaKTepa BHEIIHUX BO3JECHCTBUI U
T.IL.).

PacueTHbie MOZIENIN CUCTEMBI «COOPYKEHUE—OCHOBAHUE)» JOJKHBI YUUTHIBATh BU3YaIbHOE
HapyIlIeHUE KOHTAKTa MEX]ly HUMHU.

Pacuersl nedopmanuii CHCTEMBI «COOPYKEHHE—OCHOBAHHME» B HEOOXOIUMBIX CIIydasx
CIEAYET MPOU3BOAUTH I YCIOBUM NPOCTPAHCTBEHHOW 3anauyd. (i1 COOpyKEeHui, JIHMHA
KOTOPBIX IMPEBBIIIAET MUPHUHY OoJiee YeM B TPU pa3a, pacyeThl JOMYCKAeTCs MPOU3BOJIUTH
JUIs yCIOBUU TulOCKoW aedopmaruu. B ciydae korma ImupuHA COOPYKEHHS IPEBBIIIACT
TONIIUHY CXHMaeMoW Tommu H_, ompeneneHHyro mo ykazaHusMm 11.6.2 HacTosILero

pa3ziena, B JBa M Oosiee pas3a, JONMYCKAETCS pPacyeT OCaJO0K IMPOU3BOAMTH JUIS YCIOBHS
OJIHOMEPHOH (KOMIIPECCHOHHOM) 3a1a4H.

116 Onpenenenne ocagok COOPYKEHUN

11.6.1 OmnpeneneHrie CyMMapHBIX OCaJOK S B 3aBHCHMOCTH OT Kjacca W JTama
IIPOCKTUPOBAHUS COOPYKECHMM, PpACIIOIOKEHHBIX HA HECKAJIbHBIX OCHOBAHUAX, CJIEAYET
MIPOU3BOAUTh METOJOM IIOCIOMHOIO CYMMHMPOBAaHHUS W BBIYUCIUTEIBHBIMH METOAAMH B
cooTtBeTcTBUM ¢ 11.4.

Ha npenBapuTenbHbIX cTaauax npoekTupoBanus (s coopyxenuii Il u IV knaccoB — Ha
BCEX CTaAMSIX MPOEKTUPOBAHUSA) JUIsl ONPENCIICHUs] 3HAUEHUH S JONYCKAaeTCsl OrpaHUYUThCS
METOJIOM IMOCJIIOHHOTO CYMMHUPOBAHUS B Ipe/ieiax cxkumaemoro cios He mo dpopmyne

Szg i(Gz,p,i ;Gz,y',i)h +iBi cSz,«/’,ih ’ (29)

p.i i=1 S,i

IJie G, ,; — JONOJHUTEILHOE BEPTHKAIBHOE HANPSHKEHUE B CEPEIUHE i-TO CII0S Ha ITyOUHE Z

OCHOBaHUS OT HArpy30K U MPUTPY30K (COCETHUE COOPYKEHHUSI, 0OpPATHBIE 3aCHITTKI
W Ip.) TO BEPTUKAIW, NPOXOIAIIEH Yepe3 ULEHTP MOJOIIBBI COOPYKEHHUS,
ONpeAEIsIEMOE B COOTBETCTBUH C NPHIIOKEHHEM K

(¢ + — HAIIPSAKECHUE B CECPCAUHC i-ro ciost Ha FJIY6I/IHC Z OT OBITOBOTO JaBJICHHUA Ha

zyi
OTMETKE TTOIOIIBEI COOPYKEHNS,
y' — YIIeTbHBIN BEC TPYHTA, PACIIOJIOAKEHHOTO BBIIIIE MMOOIIBBI COOPYKEHHUS;
h— Tommuna i-ro cimos rpynTa, npuHrMaemas He 6oinee 0,2b(3aech b — mupuna
MOJIOLIBHI COOPYXKEHUS );
B, — Moxynb nedopmanui i-ro cios rpyHTa, ONpeaeIsseMbli 110 IIEPBUYHON BETBU
KOMIIPECCUOHHOM KPUBOM B COOTBETCTBHUM C MPUIIOKEHHEM B;
E;— Mmomynb aedopmarinu i-ro ciiost TpyHTa, ONpeaeIseMbli aHATOTHYHO 110 BTOPHYHOM
BETBU KOMIIPECCUOHHON KPHUBOM;
N— 4UCIIO CII0EB, HA KOTOPOE pa3duTa c:kuMaemasi Tojia ocHoBaHus He;
Li — K0P bUIUEHT, onpeAesseMblil 0 TPUIOKEHUIO B.

[Ipu cpemHem JnaBieHWHM TIOA TOJOIIBOM COOpPYXEeHHs P, O0o0jbIle pacyeTHOro
COIIPOTHRJICHUS] TPyHTa OCHOBaHMs R, ompeneneHHoro mo [5], ocanky cieayeTr onpenensth
YUCJICHHBIMH METOJaMH, YYUTHIBAOIIUMH YIIPYTOIUIACTHISCKUN XapaKkTep AePOpMUPOBAHUS
TPYHTOB, TPOCTPAHCTBEHHOE HAMPSKEHHOE COCTOSIHUE, MOCJIEI0BATEILHOCTh BO3BEICHUS
coopyxkeHus. g NpUONMKEHHBIX pacuyeToB OCaJKy JIONMYyCKaeTcs ONpedensiTh B
COOTBETCTBUU C YKa3aHUSIMU TpuioxkeHus JI.
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11.6.2PacyerHas riyOHHA C)KUMAEMOT'0 CJIOSI OCHOBaHMs H¢ MpHHUMAaeTcs U3 yCioBus

c,,=050,,, (30)

IJIe Gz p— BEPTUKAIBHBIC HANpPSHKEHUS OT BHEINHEW HArpy3Kd Ha HWDKHEH TIpaHMIE
C)KMMAeMOH TOJIM I'PyHTa (CyMMapHbI€ HAPSYKEHUS! OT COOPYKEHHUSI, COCETHUX
3JIaHUH U COOPYXEHUH, OT OOKOBBIX IPUTPY30K U T.[., BOZHUKAIOIIKE I10CJIE Hayalla
BO3BEJICHUS COOPYKEHUI);

Gz,9— MaKCUMAaJIbHbIE BEPTUKAJIbHBIC HANPSKEHMUS B TPYHTE JI0 CTPOUTEIILCTBA COOPY/KEHUSL.
IIpu pacnosioKEHUU yKa3aHHOW HWKHEH IpaHulbl ciios B rpyHTe ¢ £ <5 MIla unu npu

3aJIETAaHUM TaKOr0 TIPyHTAa HENOCPEIACTBEHHO HWKE 3TOM TpaHUIBl OH BKIIOYACTCAd B

CKUMaeMyro Toiamly. HWKHIOIO TpaHHIy CXKHUMaeMoro cios B 3TOM TPYHTE CIELyeT

OmpezeNATh HCXo/st U3 yenosus 6, , = 026, .

IIpu 3aneranuu TpyHTOB ¢ MoayseM aepopmauun E>200 Mlla B npenenax H, riy6una

CKMMAEMOM TOJIIIH OTPAaHUYUBAETCS KPOBJIEH 3TOr0O TPYHTA.
3HaueHUs] HANPSHKEHUH JOJKHBI OINPEAETAThCS C y4eTOM (PUIBTPALIMOHHBIX CHI H
B3BEIIMBAOIICTO JCHCTBUS BOJIBI HUXKE YPOBHS IPYHTOBBIX BOJI.
11.6.3HecTabunu3upoBaHHas ocajika S K MOMEHTY BpeMeHHU t onpeaensercs no popmyie

St — S(U 18:Lcrp +U280rp )
o, +9

Lerp crp
rae Ui, Uz — COOTBETCTBEHHO CTENEeHb EPBUYHON U BTOPUYHOM KOHCOIUAINU TPYHTA;

Ocrpy O1,crp— MAPAMETPBI MON3YyYECTH TPYHTA, KOTOPBIE, KaK IIPABHIIO, JOJKHBI
OTIPeNIeNATHCS IO Pe3yJIbTaTaM KOMIIPECCUOHHBIX UCTIBITAHUH IPyHTA IO
JIPEHUPOBAHHOU CXEME;

S- KOHEYHas 0cajiKa, onpenenseMasi B coorBercTBuu ¢ 11.6.1.

Crenenp nepBUYHOM KoHconupamuu U; ompenensercs MO pPeleHUsSM OJHOMEPHON,
MJIOCKOW WJIM MPOCTPAHCTBEHHOM 3anmay koHcommnanuu. s coopyxkenwnit Il u IV xmaccos
U; nomyckaeTcs ONpeesiaTh COorIacHO MpuiioxkeHnio M. B citydasix korjia mopoBoe /1aBjieHue
MOKHO HE€ Y4YuThIBaTh, cienayerT mnpuHumarb U;=1. HeoOxomumocTs ydera mopoBOro
JIaBJIEHUs onpezensercs coryacHo 7.15.

11.6.4Cremnenb BTOpU4HON KoHcommaanmu Uy ompenensercs Mo pemeHnsM OJHOMEPHOMH,
IUIOCKOM WJIM IPOCTPAHCTBEHHOM 3aJay C Y4YEeTOM CBOWCTB MOJI3y4eCTH TIpyHTa. Jlius
coopyxenuil lll u IV kmaccoB nonmyckaercs onpenensts U, 1o ¢popmyie

U,=1-e ™", (32)

, (31)

117 Pacuer kpeHa COOpyKeHUHN Ha HECKATBLHBIX OCHOBAHHUAX

11.7.1 OmnpeneneHue CyMMapHBIX KpPEHOB | B 3aBUCHMOCTH OT Kjacca M JTama
NPOCKTHUPOBAHUSI COOPYKEHHH, PACMOJOKEHHBIX Ha HECKAIBHBIX OCHOBAaHUSX, IOJDKHO
NPOM3BOJUTBHCS KakK YIPOUIEHHBIMH MeTofamu pacyera (cm. 11.10 u 11.11), tak u
BBIUYUCITUTENIFHBIMU  MeTO/laMi. Ha TpeaBapuTEeNbHBIX CTAAUAX TPOCKTUPOBAHUS (IS
coopyxkenuit Il u IV xmaccoB — Ha Bcex cTaausx MPOCKTHPOBAHUS) ULl ONpEETCHHS
3HaUeHWW | (MPH JOCTATOYHO OJHOPOJHBIX WJIM TOPH30HTAIBHO-CIOMCTBHIX OCHOBAHHMSIX)
JIOMTYCKAETCSl OTPAHUYMTHCS HCIIOJNB30BAaHMEM YIPOIIEHHBIX METOAOB pacueTa. llpu
CYLIECTBEHHO HEOJHOPOJHBIX OCHOBAaHHUSAX OINpPEAEICHUE CYMMapHOIO KpeHa JOJKHO
BBITOJIHATHCS. TOJBKO BBIYMCIUTEIBHBIMH METOJAMH, C Y4YETOM BIHMSHUSA TNPUTPY30K U
cocemHuX (pyHTaMEHTOB.
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11.7.2 KpeH coopyxeHHI ¢ TpSIMOYTOJIbHOW IMOJONIBOM, BBI3BAHHBINH BHELEHTPEHHBIM
INPUIOKEHUEM BEPTHUKAIBHOM Harpy3ku B IIpelieax LIUPUHBI COOPYKEHHs, B Ciydae
OJHOPOJHOTO ¥ TOPU3OHTAIBHO-CIOMCTOTO OCHOBAaHUS 0Oe3 yueTa (DUIBTPALOHHBIX CHII
JIOITyCKAETCs ONPEAeIATh:

a) B HaNpaBJICHUH OOJIBIIEH CTOPOHBI MOAOIIBBI COOPYXEHHUS 1O hopMmyIie

. M, 1-v, ?
i = tgoi =k, —-—"—; (33)
I E_
0) B HAaIpaBJICHUW MEHBIIIEH CTOPOHBI MOJIOIIBLI COOPYKEHUS TI0 (hopmyIie
. M, 1-v, 2
ip = tgwp=k, —2=—" 34
b = 18Wp= K, b: E (34)

m
TZIe M|, ®p — YIIIBI KPEeHA COOPY>KEHHUS;
k, ko — 6e3paszmeprbie K03()UIMEHTHI, ONIpeesieMbIe 10 PUCYHKY 1;
M, Mp — MOMEHTBI, ICHCTBYIOIIHE B BEPTHKAIBHOM INIOCKOCTH, MapaIlIeIbHOMI
COOTBETCTBEHHO OOJIbIIEH U MEHBIIEH CTOPOHAM MPSIMOYTOJIbHON IIOJIOIIBBI;
|, b- cooTBeTCTBEHHO [UTHHA M IIHPHHA OJOIIBBI COOPYKEHHS,
Vm, Em— KO3 duimenT nonepednoit qegopmManuu 1 MoayiIb 1eopMannuy TpyHTa,
orpesiessieMble B COOTBETCTBHH C MpHIIoKeHueM M.

K2
K, 3,6
16 -
2,8 _3
12 5 L
8 g 1,2
/ o Y
4 | b 0.4 L 1 b
1 3 5 7 9 1 3 5 7 9

Pucynox 1—TI'paduxu nis onpeneienus kodgpduunenton K; u K,

11.7.3 OmpeneneHne KpeHa COOPYKEHHS OT TPUTPY3KH OCHOBAHHWS BHE TIOOIIBHI
COOpY’KEHHUS cielyeT MPOU3BOIUTH MO hopmyie

i =tgmb:ﬁ, (35)
b
rie Sa, Sg— ocajku KpaeB NOOIIBEI cOOpyxeHuit A u B (pucyHok 2), onpenensemMble mo
ykazaHusM npwiokenus K npu Xga =C+bwu X g =C;
b- pasmep momonIBEI COOPYKEHHMS, BIOJIb KOTOPO# MPOUCXOIUT KPEH;
2C- MMPHHA TOJO0CHI IPUTPY3KH.
IIpurpy3ky JomyckKaeTcs amnmpOKCUMMHPOBATh MPSIMOYIOJBHOM, TpPEYTrOJIbHOM WIH
Tparnenen1albHOM SMI0POi B 3aBUCUMOCTH OT (POPMBI 3aChITaeMOro KOTJIOBaHa.
11.8 Pacuer ropu30oHTAIBHBIX MIEPEMENICHUI COOPYKEHUN HAa HECKAJTbHBIX OCHOBAHUAX U
AIIEMEHTOB COOPY)KEHHs, BOCIHPHUHHUMAIOIIMX TOPU3OHTAIBHYI0 Harpys3ky (Hampumep,
MOATMOPHBIE CTeHbI, 3maHuss [DC, aHKepHbIE YCTPOWCTBA), CJEAYeT NPOU3BOAMTH
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BBIUUCIUTEIbHBIMU ~ METOJIaMH, YUYUTHIBAIOIIMMU DPa3BUTHE O0JACTEH  IUIACTHYECKUX
nedopmaluii, B COOTBETCTBUY C yKkazaHusimu 11.4.

Hnsa coopyxenunt III m IV kiaccoB TOpU3OHTalIbHBIE IEPEMELICHUS JOIYCKAeTCs
ONpeeNATh YIPOUICHHBIMU METOJaMU IO YKa3aHusAM mnpuioxkenus H (a1 KOHEUHBIX
TOPU30HTAIIBHBIX NIEPEMEIICHUI).

b
"N
/ 7
/ q
[ H|
X A B |, s £
! ;77/,_: o v A M f 0 A A S
= B
\‘ X B
XA
2

Pucynox 2 — CxeMa K omnpee/IeHHI0 KPeHa COOPY:KeHHs OT MPUTPY3KH

11.9 JInst aHKEpHBIX YCTPOWCTB M JPYTHX DJIEMEHTOB COOPYXEHHS, OT IEpEeMEIIeHUs
KOTOPBIX 3aBUCAT €0 MPOYHOCTh U YCTOMYHMBOCTD, PaCU€Thl TOPU3OHTAIBHBIX NTEPEMEILIEHUN
BBITNIOJHSIOTCS [IPU XapaKTEPUCTUKAaX IPyHTa M HArpys3Kax, COOTBETCTBYIOIIUX HPEAEIbHBIM
COCTOSIHUSIM IIEPBOM TPYIIIIHI.

11.10Hecrabunu3npoBaHHbBIE TOPU3OHTAIBHBIE TIEPEMENICHHSI COOPYKEHHH Ui K MOMEHTY
BpeMeHH 1 cieyeT onpenenaTs no popmyie

(Srarp +U 04,)U

lcrp
u, = , 36
‘ S1arp + Oerp (36)

Lerp

e derp, O1,crp U2 — TO ke, uTo U B hopmyie (31) ;
U KOHEeYHOe (CTaOMIM3UPOBAHHOE) TMepeMelIeHHEe COOPYKEeHUs,
onpenensieMoe 1o npuinoxxennro H.

11.11 TlpenenbHble TOPU3OHTATIBHBIC IMEPEMEIICHUS COOPYXEHHUS U, HE JTOKHBI OBITH
6omee 0,75Ujim, T€ Ujm — TOPU30HTAIBHOE TIEPEMEIIEHUE COOPYKEHHs, COOTBETCTBYIOIIEE
JOCTHIKEHUIO TPEJEIbHOTO PAaBHOBECHUSI CHCTEMBI «COOPYKEHHE—OCHOBAHUE» IO TUIOCKOMY
CABUTY U ompenemnsieMoe 1o ¢popmysie

n
A 2

lim, pl Abl

rze Uimpl — IPEAEIbHOE MEPEMELICHUE ITAMIIA;
A\ — TuIOIA b MTAMIIA;
A- mnomaab GyHIAMEHTa COOPYKEHHUS;
N— mapameTp, onpeaessIEeMbIi B COOTBETCTBUHU C MPHIIOKEHHEM B.

Uim ’ (37)
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12 KoHTpoab kayecTBa MoAroToBKU ocHoBaHuii 'TC
OcHOBHBIE 110JI0KEHUS

12.1 Bo3BeneHue TUAPOTEXHUYECKOTO COOPYKEHHS pa3pemiaercs TOJIbKO IIOCIe
MOJATOTOBKA OCHOBaHHUS (M OEperoBbIX NPUMBIKAHHI1), BBIMOJIHEHHON B COOTBETCTBHM C
IIPOEKTOM, U IIPUHSITHSI €F0 KOMUCCHUEH I10 aKTy.

12.2 KoHTponp KadecTBa MOATOTOBKA OCHOBAaHUM (KOHTPOJIb) B MPOIIECCE CTPOUTEIIBCTBA
NPOBOJIUTCS B paMKaX CTPOUTEIBHOTO KOHTPOJsI, OCYIIECTBIIIEMOTO C IENbI0 COOIOICHHS
COOTBETCTBUSl TEXHOJOTMM M KayecTBa BBINOJHAEMBIX paboT TpeOOBaHUAM IPOEKTa
IIPOM3BOJICTBA paboT.

12.3 KoHTponb NpOM3BOACTBA M MPUEMKAa TOTOBBIX pabOT MPOBOASITCS COBMECTHO
IIPEACTABUTEISIMYU 3aKa34UKa, IPOCKTHON U CTPOUTENBHOW OpPraHU3alui.

12.4 TIpoekTHas opraHHU3aIUsl MO JOTOBOPY C 3aKA3YUKOM CO3/aeT TPYIIY aBTOPCKOTO
HA/30pa U OpraHu3yer ee paboTy. ABTOPCKMH HaI30p JODKEH TpeOoBaTh oOecTieueHHS
COOTBETCTBUS BBHITIOJHEHHBIX Ha 00BEKTE paboT paboueil mokymeHTanuu. Bee oTcTymneHus
OT TPOEKTHBIX pEeHIeHWH M YyKa3aHus 00 WX YCTpaHEHHWH (UKCHUPYIOTCS B >KypHaie
aBTOPCKOT0 Ha/130pa.

12.5 CrpourenpHasi OpraHu3anus CO37aeT CIyX 0y TeOTEXHUYSCKOTO KOHTPOJIS, B 3aa9n
KOTOPOM BXOJSIT, B YaCTHOCTH, HAOIIOACHUS 32 TEXHOJIOTUYECKUM IMPOLIECCOM, OIPOOOBaHHE
MOJrOTOBJIEHHOIO OCHOBAHUS M OIpEENIEHUE XapaKTepUCTUK I'pyHTOB. Bce HaOmoneHus u
pe3yNbTaThl OMPOOOBAHUS 3aHOCITCSI B COOTBETCTBYIOIIHE KYPHAIbl T€OTEXKOHTPOJIS.

12.6 Kontpoms odopmisercss Kak KOHTPOJb CKPBITBIX pPabOT M MO €ro HToram
COCTaBJIIETCS] JOKYMEHT (aKkT) 00 MX MpHUEMKE U MPUTOJHOCTH 0OCII€OBAaHHOI'O OCHOBAHMS
WIM €ro y4acTKa K BBIIOJHEHHIO Mocleayomux pador. HeoOXoauMbIMu MPHIIOKEHUIMU K
aKTy TIPUEMKH SBISIOTCA HMH)KEHEPHO-TEOJIOTMYECKas JOKYMEHTAlMM OCHOBaHUS U
UCIIOJIHUTENIbHAs CXE€Ma, Ha KOTOpPOM yKa3zaHbl (PaKTUYECKHE OTMETKH ITOBEPXHOCTH U
I'PaHUIIBI OCHOBAHUS (WM €ro y4acTKa) B IUIaHE.

KOHTpOJ’lL KayeCcTBa NOATrOTOBKH OCHOBaHl/Iﬁ,
CJTOKCHHBIX HECKAJbHBIMUA I'PYHTAMHU

12.7 KoHTposnb KayecTBa OCHOBAHWH, CIIOKEHHBIX HECKAIBHBIMH TPYHTaMH, TOJDKEH
BKJIIOYATh!

Ha0JII0/IeHuE 3a COOI0IEHNEM IPUHATOMN B MPOEKTE TEXHOJIOTUU MOJITOTOBKH OCHOBAHUS;

0TOOp NMpoO U oNpesieeHne XapaKTepUCTUK TPYHTOB;

IIPOBEPKY COOTBETCTBUS MOKazaTened (U3UKO-MEXaHMYECKUX XapaKTePUCTHK TPYHTOB
OCHOBAHHUSA UX MPOEKTHBIM 3HAUCHHSIM.

12.8 KonTposs KauecTBa TpyHTa OCHOBAHUS M MPOBEPKY €0 COOTBETCTBUS TPEOOBAHUSIM
MPOEKTa HAJIEKUT OCYIIECTBIIATh F€OTEXHUUECKOH CITy’)k0€ CTpOUTENBCTBA.

12.9 Yacrora (kommuectBo mpod Ha 100 Ve OCHOBaHHUSl) U TJIyOMHa ONpOOOBaHUS
Ha3zHayvaeTcs opranuzaiuei. Jlias Bcex 0ToOpaHHBIX MPOO CBS3HBIX T'PYHTOB 0053aTEIbHBIMU
ABIISIIOTCSI ONPENETICHUs] TUIOTHOCTH, BIAXXKHOCTU M TI'PaHYJIOMETPHUYECKOTO0 COCTaBa, a JUls
HECBSI3HBIX TPYHTOB — JIOMOJHHUTEIBHO K YKa3aHHBIM XapaKTEpPUCTHKaM HEoOXO0JIUMO
OTIPEJICTSATh CTENeHb IIOTHOCTU. [t Bcex mpoO (OO0 Ui OrpaHMYEeHHOTrO KOJMYeCTBa
npo0) MOKET OBbITh HAa3HAYEHO OIpEICICHUE M JPYruX (U3UUECKHMX M MEXaHUYECKUX
XapaKTEPUCTHK.

Jis  KaxaoW  TOYKM — ONMPOOOBAaHUS  JIOJMDKHA  BBINOJHATHCA — IUIAHOBO-BBICOTHAS
reojie3uueckas NpuBs3Ka.
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12.10 Bce nabmiofieHuss U pe3yabTaThl JTJAOOPATOPHBIX OINpPEENICHHUH, MONIydYeHHbIE TPU
IrE€OTEXHUYECKOM KOHTpOJIE, JOJDKHBI CIYXHUTh JJs OLIEHKM COOTBETCTBUS KauecTBa
OCHOBaHHUA TpeOOBaHUAM IMpoekTa. HeoOX0AUMBIM yCIOBHEM NMPHUEMKH OCHOBAHHS SIBISIETCS
COOTBETCTBUE BEJIMUUH ONPEEIAEMbIX XapaKTEPUCTUK KOHTPOJIbHBIM 3HAYEHUSIM.

12.11 Ouenka KauyecTBa TOJTOTOBKM OCHOBAaHUSI TPOW3BOAMUTCS ITyTEM CpPaBHCHHS
(aKkTHUECKUX OTMETOK €ro MOBEpXHOCTH U IOKa3aTeleld CBOMCTB I'PYHTOB C IPOEKTHBIMHU
3HAYCHUSIMHU.

12.12 Tlpuemka OCHOBaHHMS HAMBIBHOTO COOPYXKEHHsI (MJIM €ro ydacTka) JOJDKHA
YCTAHOBUTH CTEIIEHb COOTBETCTBHS Ka4eCTBAa OCHOBAHUS TPEOOBAHUSIM MTPOEKTA!

[0 BBIIOJHEHUIO BCKPBIIIHBIX pabOT M  COOTBETCTBHIO (AKTHUECKUX OTMETOK,
ONPEAEISEMBIX T€0JIE3NYECKON ChEMKOM, MPOECKTHBIM;

10 (U3UKO-MEXAHUYECKUM XapaKTepUCTUKaM Mpo0 IpyHTa, OTOOPAHHOI'O M3 OCHOBAHMS
(BKJIOYAsI TPYHT, YJIOKEHHBIN B MecTe Iepedopa U 3aMEHSIOINN HEKaYeCTBEHHbIN TPYHT).

O160p npod MPOU3BOAUTCS MO KOHTPOJIBHBIM IONEPEYHUKAM U CTBOPAM, MPUHATHIM JUIS
KOHTPOJISI HAMBITOTO TPYHTA, a TAaKXKE B XapaKTEPHBIX MECTAaX MEXIY IMOMEepEeUYHUKAMHU TpU
HAJIMYUHU, HAIIPUMED, CIIa0bIX IPYHTOB.

12.13Ilpu mpowusBoACTBE PabOT B 3UMHHI NEPUOJ] HEOOXOIMMO BECTH HaOmIOneHUs (C
¢bukcanueir B XypHaje HaOJIOJEHUH) 3a COCTOSHUEM M TeMIIepaTypod I'pyHTa OCHOBaHMS,
TEMIIEpaTypoil BO3/1yXa, CKOPOCTBIO BETpa, aTMOC(PEPHBIMH OCAaIKaMH ¢ TOJIIIUHON
IPOMOPOXKEHHOTO CJI05 TPYHTA.

12.14 Tlpu xoHTpone kadectBa ocHoBaHMU [ TC, pacmonoKEeHHBIX B CEBEpHOU
CTPOUTENBHO-KJIIMMATUYECKON 30HE, ClefyeT oOpaliaTh BHUMAaHUE HA XapaKTep U BETUYHUHY
JBIAUCTOCTH U 3aTOP(OBAHHOCTH JJISi HECBSI3HBIX TPYHTOB, @ JUIS CBSI3HBIX T'PYHTOB, KpOME
TOTO, ¥ Ha BEJINYMHY 3aCOJIEHHOCTH.

KOHTpOJ’lb Ka4yeCcTBa NMOArOTOBKH OCHOBaHI/Iﬁ,
CJIOKCHHBIX CKAJIbHBIMU 'PYHTAMHU

12.15 Tlpu BCKpBHITHM KOTJIOBaHA B CKAJIBHBIX IOPOJAX CIEAYeT KOHTPOJIUPOBATH
COCTOSIHUE TIOpPOJI, B TOM YMCJI€ U reo(hU3MYECKUMH METOAaMH, (pUKCHpYs Hajludue B HUX
TPENIHH (C 3aMoJHUTENIEM U 06€3 HEero), 30H ApoOIIeHUsI, COPOCOB U CBUTOB U T.II.

12.161IpoTuBopUIBTPALIMOHHBIE MEPOTIPUATHS HA KOHTAKTE MEX/y CYTJIMHUCTBIM SIIPOM
WIM 3KPaHOM IUIOTUH U CKaJbHBIM OCHOBAaHMEM (PacuucCTKa M 3a/€JKa KPYHHBIX TPEUIMH
0eTOHOM, TPUMEHEHHE IUIOIAAHONM  IEMEHTAlMM, HaOphI3r-0eToHa,  YCTPOHCTBO
CHENHATBHBIX JIOKAIBHBIX TPErpaj; TPEUIMH W [1p.) IODKHBI BBITOIHATHCS COTJIACHO
pabouemMy IPOEKTY CKAIbHOTO OCHOBAHUS C YUETOM JIETAIBHOTO HHKEHEPHO-TE€0JIOTHIECKOTO
o0ocHoBaHuA. OCHOBaHHE TOJ YKIAAKy MPOTUBOGMIBTPAMOHHOTO YCTPOMNCTBA IJIOTUHBI
cliefyeT MPUHUMATh 110 Y4acTKaM (II0 CEeTKe KBaJIpaToB).

12.17 KoHTpons KadecTBa TOJTOTOBKH CKaJbHBIX OCHOBAaHMI OETOHHBIX COOPYXCHHU
JIOJDKEH BKJIIOYATh MPOBEPKY COCTOSHUS MOBEPXHOCTH, OTCYTCTBUS B MOPOJIE€ HE3aIeIaHHBIX
TPEeIMH, KaBEPH U T.II., 3aPUCOBKY TPEIIMH B CKaje rnepeja 0ETOHHPOBAHUEM.

12.18 [Ipu KOHTpOJIE KauecTBa CKAJIbHOTO OCHOBAHHS COOPYXKEHUU, PACIOJIOXKEHHBIX B
CEBEPHON CTPOUTENbHO-KJIMMATHUECKON 30HE, cleayeT oOpaiiaTh BHHMAaHUE Ha CTENEHb
BBIBETPEJIOCTH  CKajlbl, IIMPUHY PACKPBITUS TPEUMH U CTEeNeHb WX 3allOJHEHUS
MEJIKO3EPHUCTBIMU TPYHTAMHU, JIbJIOM, JIBJOCOJEPHKAIUM MaTepuanoM (JIe]] B BUAE LIEMEHTa,
LIJINPOB).

52



CII 23.13330.2011

12.19 KoHTponb U OIlEHKa KayecTBa MOJATOTOBKM CKAIBHBIX U TPYHTOBBIX OCHOBAaHUH
JIOJDKHBI BBIIIOTHATECA C Y4aCTHEM MHXKEHEpaA-IeoJiora, BXOIALIEro B IPYIIYy aBTOPCKOIO
Haa30pa.

KOHTpOJIb CTPOMTEJIBHOI'O BOAOIMMOHUKCHU A

12.20CtpoutenbHoe BOJAOIIOHWKEHNUE TPUMEHSETCS TIPH MIPOU3BOACTBE 3€MIITHBIX paboT
B IIpolecce BO3BEACHUS TI'MIPOTEXHUUYECKUX COOPYKEHHUH, YCTpOHCTBA IMOA3EMHBIX
BBIPAaO0OTOK, KOMMYHHMKAIIUHI, a TAKXKe MPU APYrHUX padoTax B BOJOHACHIIICHHBIX IPyHTaX.

12.21 3apavell cTpOUTENBHOIO BOJOIOHMKEHHUS SIBIISETCS CO3JaHME M TOJJEp)KaHHe B
TEYEHUE CTPOUTEIHHOIO TepHoJa IEHPECCHOHHONH BOPOHKHM B BOJOHOCHBIX TPYHTaX, TJe
YCTPauBaIOTCA KOTJIOBaHbI, a TAKXKe CHATHE H30BITOYHOIO Hamopa B MOJCTHUJIAIOIIUX
BOJIOHOCHBIX TPYHTaX, OTACICHHBIX OT MOJONIBBI KOTIOBAaHA BOJOYIIOPOM.

12.22Ha ctpoutenbHOE BOJONOHMKEHUE JOKEH ObITh COCTABJIEH IMPOEKT MPOU3BOICTBA
paboT, B KOTOPHINA TOHKHBI OBITH BKJIIOUEHBI CIEAYIOUIME MaTepUalbl, HEOOXOIUMBIE IS
CIJIY’KOBI KOHTPOJISL:

CTPOWTENBHBIA T'eHEPAIbHBIA IUTAH CHUCTEMBI CTPOUTEIHHOTO BOJOIOHIKEHUS, T
HaHECEHbl KOHTYpbl OYAYIIErOo COOPY)KEHUS WU TIeO0JIOIMYECKHE pa3pe3bl C yKa3aHHEM
(WIBTPAIMOHHBIX CBOICTB I'PYHTOB;

nporpaMMa BEIEHHs T'MJIPOreoJIOTMYECKUX M TIeoJe3MYeCKUX HaOMI0JIeHUH B INEepHoj
CTPOMTENBCTBA.

12.23B npouecce mpou3BOJACTBAa padbOT CIEAYET MIPOBEPSTH:

COOITIOJIEHHE TTPOSKTHBIX Pa3MEPOB CKBAXKHH;

IPaHyJIOMETPUYECKUNA COCTaB OOCHINOK (PUIBTPOB BOJOMOHMKAIOIUX CKBAXKUH B
COOTBETCTBUH C IPUHATHIM B IIPOEKTE MIPOU3BOJICTBA PAdOT;

YCTAHOBKY (DPMIIBTPOBBIX KOJIOHH;

TpaHyJIOMETPUIECKAN COCTAB U MPABWIBHOCTH YKIIAAKU (HIBTPOB Ha OTKOCAX KOTIOBAHOB
COIJIACHO TMPOEKTy TMPOM3BOJACTBA pabOT MO BOJOMOHMKEHHIO B  HEYCTONYMBBIX
(cyddo3roHHBIX) TPYHTAX, a TAKXKE IIPU OTKPHITOM BOJIOOTJINBE;

COCTOSIHUE OTKOCOB M JIHAa KOTJIOBaHa, YTO JOJDKHO MPOBOJMUTHCSA MYTEM €XKETHEBHOI'O
BU3YQJILHOTO OCMOTpA, a TaKXe C YYeTOM aHaln3a TUAPOTEOJOTHYECKUX M T'eOAEe3MUECKUX
HAOJIIOIEHUI;

COCTOSIHWE TEPPUTOPHH U COOPYKECHUH, HAXOSIIUXCS B 30HE ICTIPECCHOHHON BOPOHKH.

3aMeueHHblE W3MEHEHMs JOJDKHBI OTMEYaThCs B JKypHaJE IPOM3BOJCTBA paloT.
O HapymeHusx cjexyeT cooOMaTh MPOCKTHOH OpraHMW3aliy, 3aKa3uuKy ¥ TJIABHOMY
UH)KEHEPY  CTPOUTENIBHOTO  MOApa3feNieHus  JUIsl  He3aMeUIMTENIbHOTO  MPHUHSITHS
COOTBETCTBYIOIUX MEP MO UX YCTPAHEHHUIO.

12.24 Cnyx0a TeOTEeXHHMUYECKOTO0 KOHTpOJS JOJDKHA YYacTBOBAaTh B IpPHUEMKE B
HKCIUTYaTaII0 CTPOUTEIFHOTO BOIOTIOHFKEHHSI, @ TAKXKE TPH €T JINKBHIAITUH.

Cnyx0a TreoTeXHHYECKOr0 KOHTPOJS JOJDKHA TPOBOAMUTH HAOIMIOACHUS 3a Pacxo/ioM
OTKa4YMBaeMOW BOJBI, CHHKCHHEM YPOBHEH (HAIMOPOB) IMOI3EMHBIX BOJl Ha IMPHUIIETAIOIICH
TEPPUTOPUH, HM3MEHEHHEM XHMHMUYECKOIO COCTaBa, TEMIEepaTypod OTKauyMBaeMOW BOJBI,
KOJINYECTBOM BBIHOCHMBIX BOJIOHM TBEP/IBIX YACTHII.

12.25 Cnyx6a reoTeXHUYECKOTO KOHTPOJIS JIOJKHA MPOBEPATh YCTAaHOBKY KOHTPOJIBHO-
M3MEPUTENbHON anmnapaTtypsl, npenycMoTpeHHyto B npoekte KMA. B coctaB KA nomkHbI
BXOJIUTB:

IBE30METPHI Ul ONpPENENEHUsI CKOPOCTH IOHMKEHUS TPYHTOBBIX BOJ M IOJOXKCHUSA
JIEIIPECCUOHHON KPUBOU B IIEPUOJ] SKCILITyaTalluH;
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perepsl M MapKu JJIsL OTIPEIeNIEHUs] BO3MOXHBIX Je(OpMaLUii TEPPUTOPUH B COOPYKECHHUH,
HaXO/ISIIIMXCS B 30HE BIUSHHUS BOJONOHKCHHS;

Jpyroe H3MepuTeIbHOe OOOpYAOBaHHE, HEOOXOAUMOE JUIS JKCIUIyaTallud CHCTEM
BOJIOTIOHVDKEHHS (JIOTKH JUTS 3aMepa pacXoI0B BOBI, IAOIOHBI TSI OTIPEeNICHNS H3MEHEHUI
KOHTYPOB OTKOCOB U T.II.).

KonTposs kayecTBa padoT no yKpenjeHu 0CHOBAHUI

12.26 Ilpu mnpoBeneHHM CHEUMANBHBIX BHIOB pabOT MO YKPEIUIEHWIO OCHOBAHUM
TUAPOTEXHUYECKUX COOPYKEHHMH C MOMOUIbI0 I[EMEHTAllUH, YCTPOWCTBA JIbJIOTPYHTOBBIX
3aBeC W TPAHLICWHBIX CTEHOK HEOOXOAWMO MPOBOAUTH KOHTPOJb KadeCTBA BBHIMOJIHEHHBIX
pabor.

12.27 B mporecce EeMEHTAIMM HEOOXOJUMO TOCTOSHHO OCYIIECTBISATH KOHTPOIb
KayecTBa 3aKperuieHus: rpyHTta. [Ipu 3Tom ciemyeT ompenensiTh CTENeHb MPOMHUTKH TPyHTa
pacTBOpOM, COCTOSIHME €ro B IOpax, a TaKKe OCTATOYHYIO IOPUCTOCTb, OJHOPOIHOCTD
3aKperieHus 1 K03 OUIMEHT GUIbTPAIMK YIIPOUHEHHOTO (YILIOTHEHHOI0) TPYHTA.

Kommiekc  uccienoBaHuil — KauecTBa  3aKpEIUIEHUsT TPYHTA  BBIIOJHAIOT  J1MOO
HEMOCPEJACTBEHHO Ha 3aKperiieMOM YydYacTKe (ONpeneNsioT OCaAKy IITamma, H3y4aroT
CTPYKTYpPY 3aKpEIUICHHOTO TPyHTa 1o mypdam u ap.), 1ubo B iaboparopuu Ha oOpaszmax
(MOHOJIMTHOCTb, POYHOCTH ).

BoponponnmaeMocTs  3aKpEIUIEHHOTO TPYHTa ONPEACISIOT HArHETaHWEM BOJIBI B
KOHTPOJIbHYIO CKBa)KUHY.

Ecin mpoyHOCTh 3akpemjeHHOro rpyHTa okaxkercs MeHee 90 % ycTaHOBIEHHOMN
MPOEKTOM, a yaenbHoe Bojomoriomenue — 6osxee 110 % mpoekTHON BETWYHHBI, Ka4eCTBO
3aKpeIUIeHUs] TPYHTa CJIEAYeT CUMTATh HEYAOBICTBOPUTEIHLHBIM M HEOOXOAWMO MPOBECTH
JIOTIOJTHUTEIBHOE YKPEIIJICHHUE.

12.28I1pu npou3BoacTBEe pabOT HEOOXOAUMO TIPEIACTABUTH CICAYIONIYIO0 JOKYMEHTAIIHIO:

JKypHaJI TI0 IIEMEHTAllUU, B KOTOPBIM 3aHOCST JaHHBIC MO PEXUMY HArHETaHHS, COCTaBY
CMeCH, KOHIIEHTPAINH U PacXo1y pacTBopa;

JKypHaI 1a00paTOPHBIX UCTIBITAHUN MaTepUAIOB;

JKYpPHAI U aKThl KOHTPOJIBHBIX MCIBITAHUH 3aIlEeMEHTHPOBAHHOTO TPYHTA;

JKypHaI HaOMoIeHUH 3a GUIbTpAIIUEH U MOJI0)KEHUEM YPOBHEH BOJIbI B TbE30METPAX;

UCTIOTHUTENbHBINA TIPOQHITH TI0 OCSM 3aKPETIICHHOTO MaCcCHBa;

IUTaH PACTIONOXKEHUS CKBAKHH.

12.29 [lpu cozmaHuM JIBAOTPYHTOBOM 3aBEChl 3aMOPAKUBAIOIIAS CHCTEMa MOXKET OBITh
CIaHa B AKCIUTyaTallMi0 JHUIIb MOCJE €€ UCTIBITAaHUM, BO BpEMS KOTOPBIX MPOBEPSIOT paboTy
BCEX Y3JI0B  3aMOP@XHWBAIONICH  CTAaHIMH, TPOYHOCTh M  BOJOHEIPOHHUIIAEMOCTH
MarucTpalbHBIX TPYOOIIPOBOJIOB U 3aMOPAKUBAIOIINX KOJOHOK, a Takke padoTy 3aOPHBIX
ycrpoicTB. [To pe3yipTatam HCIIBITAHUI HAIJIE)KAT COCTABUTD aKT.

12.30Bce nHabmiofeHus 3a pe)KUMaMH U TIOKa3aHUsI U3MEPUTENbHBIX U PETUCTPUP YIOLTHX
npuOOpOB CIIEAYET 3aHOCHTH B JKypHQJI, KOTOPBIA SIBISETCS OCHOBHBIM I€PBUYHBIM
JIOKYMEHTOM I10 SKCIUTYaTalluu CUCTEMBI.

B sxypHaie He00X0AUMO PETUCTPUPOBATH:

TEMIIEPATypPy TEIJIOHOCUTEIS B MATHCTPAIBHBIX TPYOOIIPOBOJaX U KOJOHKAX;

MOKa3aHUsl BOJAOMEPOB M MaHOMETPOB, YCTAHOBJIEHHBIX Ha TJIABHBIX MAarucTpajiix u
OTJICTHHBIX KOJIOHKAX.

12.31 Tlpu HOpMambHOW paboTe 3aMOPAKMUBAIONINX KOJOHOK pa3HHUIA MEXKITY
TEMIEpaTypaMy TETUIOHOCUTENsI B MUTATENILHON M OTBOJAIICH TpyOax B mepBble 5—10 cyr
3aMOpaXXKMBaHUS JOJKHA COCTaBIATh 4—6°C, 3aTeM MOCTeNeHHO CHmKathea 10 2-3°C, a k
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KOHIly aKTHBHOI'O 3aMopaxxuBaHus cHMKaTbes a0 1°C. OTKIOHEHHE OT 3TOro pexuma
YKa3bIBAaeT Ha 3aCOPEHHUE CUCTEMbI TUTAHUSI KOJIOHOK.

12.32 [Inis KOHTpOJIL HAJA PACHpEACICHUEM TEIUIOHOCHTENSI 1O OTICIbHBIM Y4acTKaM
3aMOpaKMBaHUS HA KaXIOM U3 MapaliebHO MOAKIIOUEHHBIX  paclpeaeauTenei
ycTaHaBIUBaOT qudhepeHInaTbHbIe MAHOMETPHI ¢ TuadparMamu.

12.33 KoHtposb Temmeparypbl TpyHTa B TMPOIECCE €ro 3aMOPaXHUBAHHUS CICAYET
OCYILECTBIISITh Y€pe3 KOHTPOJIBHBIE TEPMOMETPUUYECKHE CKBAKUHBI, KOTOPHIE PACIONAraroT
MEXIy pabOYuMHU CKBOXMHAMU M 10 KOHTYpY Oyayuieil IbJOrpyHTOBOW CTEHKH B
COOTBETCTBUH C MPOEKTOM, OOBEIMHEHHBIC B TPYIIIBI HA TUIOBBIX U AaHOMAJBHBIX Y4acTKax
3aBECHI C PACCTOSIHUEM MeXy rpymnmnamu 15-20 m.

12.34 Temmeparypy TpyHTa B TEPMOMETPUYECKHX CKBRXMHAX HAMICKUT H3MEPATH
TEPMOMETPAMU COMPOTUBIICHUS, WIH TEPMOPE3UCTOPAMH, IPUMEHEHHE KOTOPHIX MO3BOJISET
OBICTPO W C OJHOW WM3MEPHUTENBbHOH CTaHIMU OINPENCIUTh TEMIepaTypy TPyHTa B paauyce
200-250 M Ha pa3HBIX MIYOMHAaX M MPOMU3BECTH ABTOMATHYECKU €€ 3alKCh. 3aMephl
Temneparypsl B repsble 10—15 nHel 3aMopakuBaHus CIEAYET OCYILECTBIATh 2 pa3a B CYTKH,
M0 UCTEUEHUU ITOr0 Cpoka — 1 pa3 B CYTKH 4epe3 Kaxable 5 M 10 IIyOUHE, a MPU CIOUCTOM
Pa3HOPOTHOM CTPOCHUHM MACCHBA — B KYKIOM CIIOE.

12.35 KonTponps KayecTBa YCTPONCTBA MPOTHUBO(PHUIBTPALIMOHHBIX M HECYIIUX CTEHOK,
YCTPOEHHBIX TPAHIIEHHBIM CHOCOOOM, HEOOXOAMMO OCYIIECTBIIATH ITOOMEPAMOHHO, C
COCTaBJICHUEM aKTa Ha CKPBIThIE paOOThI Ha KaXAYIO OEepalltIo.

12.36B npomecce paboT Tpedyercs:

BECTH CUCTEMATHUYECKUI KOHTPOJIb KauecTBa OEHTOHUTOBOT'O PacTBOPA;

IIPOBEPATH UCXO/IHBIN OEHTOHUTOBBIM MaTepHal NpU NOCTYIVIEHUHU €r0 Ha CTPOUKY;

noaduparb B J1aOOpPaTOPUM COCTaB OEHTOHUTOBOTO pAacTBOpa M KOHTPOJIUPOBAThH
CTaOMIIBHOCTh MapaMEeTPOB ATOTO pacTBopa (IUIOTHOCTH, BSI3KOCTh, BOJOOTHAYA W JIp.) Kak
IpY IPUTOTOBJICHUHU U BbIIa4Ye €ro Ha PaCTBOPHOM Y3JI€, TaK U B MECTaX €ro MCIOJIb30BaHMUS.

Jnsg sroro Ha Bcex ywacTKax clieAyeT Oparb NpoObl pacTBOpa U TNPOU3BOAUTH HX
1a00paTOPHBIH aHANN3.

[lpu pa3paboTke TpaHIIEH CieayeT BECTH HENpEphIBHOE HAONIOJIEHHE 33 YpPOBHEM
pacTBOpa M YpOBHEM I'PYHTOBBIX BOJI, TOCKOJIbKY CHUYKEHHE IIEPBOT0 M3 HUX WUJIH MOBBIIICHUE
BTOPOT'O MOYET MPUBECTH K OOPYIICHUIO OTKOCOB.

12.37Ucnonnutens paboT 00s13aH:

BECTH MOJI0OP MaTEPUAIIOB JUTSI 3aITOJIHEHHSI TPAHIIEH U CKBAKUH;

ONpeNeNATh WX TPaHyJIOMETPHUUYECKHH COCTaB, Mpeneibl IUIACTHYHOCTH, BIIAXHOCTD,
HEOOXOIMMYIO BS3KOCTh PACTBOPA, IPOYHOCTHBIE M MMPOTHBO(UIBTPAIIMOHHBIE CBOMCTBA;

NPOBEPATh 3arpsi3HEHHE pPACTBOpA, IIOJHOTY MPONUTKH OEHTOHUTOM BBIHYTOTO U3
TpaHIIEW TpPyHTa B Ccily4ae, €CIH OH NpeJHa3HadaeTcs Uil HCIOJNB30BAaHHUS B BHUJIC
3aIOJIHUTENS, a TAK)Ke HAJTMYME B HEM KaMHEeM, JINH3 TPOHHUIIAeMOro TPyHTa U Jp.

KoHTponb J0KeH BECTHCHh HENMPEPHIBHO KaK NPU MPUTOTOBICHUH CMECH, TaK M TpU ee
yKJIaJIKe 1101 OEHTOHUTOBBII PacTBOP.

13 HaoO.roaeHud 3a moBeIeHUEM OCHOBAHU M
B Ipoliecce IKCILUIyaTaluu

Heaun u 3a1aumn HAOJII0I€eHUI 32 TOBeeHUEM OCHOBAHMA

13.1 HaGmroneHusi 3a TOBEJEHHWEM OCHOBAaHWW B TMPOIECCE OHKCIUTyaTalldiu CIeayeT
MpOBOAUTh Ha coopyxkeHusx [ m Il knmaccoB, a MpU CIOXKHBIX HHKEHEPHO-TEOJIOTMYECKHUX
yCcIoBUAX Takxke Ha coopyxkeHusx III m IV kmaccoB, Ha TPOTSKEHHH BCEro IMEpUOJa
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OKCIUTyaTallil THIPOTEXHUYECKUX OOBEKTOB. OJTHU HAONIOJCHUS JIOJDKHBI 00ECIICYUTh
KOJIMYCCTBEHHBIC OIICHKH W3MEHEHHUs COCTaBa, CTPOCHHMS M CBOWCTB T'PYHTOB OTACIIBHBIX
Y4aCTKOB, 30H OCHOBAHHSI B IPOCTPAHCTBE U BO BPEMECHHU.

13.2 I'maBHOW 11€7BI0O HATYPHBIX HAOMIONEHUN SBIAETCS OOECIeYeHHEe Oe30IacHOM
OKCIUTyaTallil COOPYXKEHUH ITyTEM CBOEBPEMEHHOIO BBISBICHHUS OMACHOTO Pa3BUTHS
MIPOIIECCOB B3aMMOJICHCTBUSI COOPYKEHUN C TPHUPOIHOM CpPEOH, a TaKKe BBIABICHHS HE
MPOTHO3MPOBAHHBIX ~ MPOIECCOB W SBICHWUH  JUISI  ONEPATUBHOTO  BBHITIOJHCHHS
MPEAYNPESKIAOIINX U 3AIUTHBIX MEPOTIPUATUIA. B miporiecce HabOr01eHUIA POBOASATCS:

OIICHKAa W3MEHEHUN WH)XCHEPHO-TEOJOTUYECKUX YCJIOBUH 3a TEPUOJ CTPOUTEIHCTBA U
SKCIUTyaTalldd TUAPOY3Ja, BKIOYAas HW3MEHEHUs penbeda, TeoJIOrHYecKOr0 CTPOCHHS,
TUIPOTEOJIOTUYECKUX YCIIOBHM, COCTaBa, CTPOCHHWS W CBOWCTB TPYHTOB, AaKTHBHOCTH
WH)KEHEPHO-TEOJIOTMYECKUX MPOIECCOB;

YCTaHOBJICHHE MIPUYUH 0CaJIoK, IPOCAJIOK, CMEIIIEHUH, nedopmanmii,
TPemrHO00pa30BaHusl, (GUIBTPAMOHHBIX PACXOI0B U IPYTHX HEMPOCKTHBIX CUTYaIU;

KAueCTBCHHBI M KOJIMYCCTBCHHBINH INPOTHO3 M3MEHCHUS BO BPEMECHH U B IMPOCTPAHCTBE
TEXHOIPHUPOIHBIX MPOIECCOB C OLEHKON BEPOSTHOCTU aBapUNUHBIX CUTYallMil U CBS3aHHBIX C
3THM ylIepOoB;

pa3paboTKa Mep MO MPEIOTBPAIICHUIO JAIBHEHINIET0 pa3BUTHs HETAaTUBHBIX IPOIIECCOB B
OCHOBAHWH, BOCCTAHOBJICHUIO YCIIOBUU HOPMaJbHON e€ro paboThl, 000CHOBAHUIO 3AIIUTHBIX
MEpOIPHUATHIA.

13.3B 3agauu HAOIIOCHHI JOIKHBI BXOIUTD:

BBISIBJICHHE U OKOHTYPUBAHUE 30H BIHUSHUSI ONACHBIX MPUPOIHBIX MTPOIIECCOB;

OIICHKA M3MEHEHUW COCTOSIHHUSI M CBOMCTB IPYHTOB OCHOBaHUS (HaOyXaHWsI, TPOTAaUBAHUS,
MpoMep3aHusi, Pa3yIUIOTHEHUS, TPEUIMHOOOpa30BaHUs), YPOBEHHOIO, TEMIIEPaTypHOTO U
THIPOXUMUYIECKOTO PEKUMA TTOI3EMHBIX BOJ;

¢dbukcupoBaHue JTUHAMUKH pa3BUTHUS OTACHBIX WHXEHEPHO-TEOIOTUYECKUX
(TEXHONIPUPOAHBIX) MPOLECCOB, IMPU KOTOPHIX B OCHOBAHWU W3MEHSIETCA Kakas-110o
XapaKTepUCTUKA COCTOSIHHS WU CBOWMCTBA TPYHTOB (pa3yIUIOTHEHHUE, TPEIIMHOOOpa30BaHUE,
OTIOJI3HU, OOBaJbl, CONUGMIIOKIHS, CETH, TeOJAUHAMHUYECCKHE W KPHUOTCHHBIE IPOIECCHI,
MOJTOTIEHUE, TTIepepadoTka OeperoB, BHIBETPUBAHUE U [IP.);

OIICHKA M3MEHEHHH ITYOWH CE30HHOTO IMPOMEP3aHus U MPOTAUBAHUS TPYHTOB;

BBISIBJICHHE HANpaBlIeHUH W3MEHEHUs HaOIrogaeMol XapaKTepUCTHKU (HaIrpuMep,
OTKPBITHS WJIM CMBIKAHHS TPEIINH);

OIICHKa WM3MEHEHHsI aKTHBHOW 30HBI TOJI COOPY)KEHHEM C OILIEHKOW €€ MOIIHOCTH H
MTOCJIOWHBIM (HMJTH TIOOJIOYHBIM) OTIPE/ICICHHEM U3MEHEHUH XapaKTEPHUCTUK CBOMCTB TPYHTOB
npu Bapuanusax YBb u 1.1.

Ha ruapoTexHUYecKMX COOpYKEHHSX | Kiacca, pacHoJIOKEHHBIX B paiioHaX C
CEHCMHUYHOCTHIO 7 OAIIJIOB U BHIIIIE, U Ha coopykeHusx I kimacca, pacmonokeHHbIX B pailoHax
C CEHUCMUYHOCTHIO § OalJIOB W BHINIE, HEOOXOAUMO BECTH JUHAMHUYECKUNU IACIIOPT
COOPYKEHHH U MMPOBOJUTH CIICIIMATbHbIC HAOMIOIEHUS U UCTIBITaHUS B cOOTBeTCTBUU ¢ [[OCT
P 22.0.01 uI'OCT P 22.1.02.

13.4 HabnroneHus 3a MOBEJCHHUEM OCHOBAHMS JOJKHBI OBITH OPraHW30BAaHBI Ha OCHOBE
MaTepHajIoB MH)KEHEPHBIX M3BICKAHWU C Hadajga WX BO3BEICHHS W IMPOJOJDKATHCS B TCUCHUE
BCEro BPEMEHH CTPOUTENHCTBA U IKCIUTYaTaIIHH.

B mporiecce ctpouTtenbcTBa KOHTPOJIb OCYIIECTBIISIETCA C MOMOIIBIO 3akiiaapiBaeMoin KA
(IaTYMKOB TMOPOBOTO NABICHUS, TEMIEPATYPHBIX TEPMOPE3UCTOPOB, JATYMKOB H3MEHEHUS
KOHTAKTHBIX HAIPSHKCHUH | T.11.).

56



CII 23.13330.2011

13.5 HaGnronenust cieayeT MPOBOAUTH HA XapaKTEPHBIX, CIIEHUAIBHO OOOPYIOBAHHBIX
IYHKTaX HaOJ0aTelbHOM ceTH.

3amaun, o00BEeM W MEPUOAWYHOCTH HAONIONEHHWH, COCTaB CETH IEePBOHAYATIBHO
YCTAQHABJIMBAIOTCS IPOEKTOM M B JajbHEHIIEM MOryT OBbITh HM3MEHEHbl Ha OCHOBaHWHU
pe3ybTaToB HAOJIIOACHUH, B 3aBUCUMOCTU OT COCTOSIHUSI THAPOTEXHUYECKUX COOPYKEHUH.
OTH U3MEHEHUS COTJIACOBBIBAIOTCA C NPOEKTHON OpPraHU3aLMEN, KOTOPasl BBIITYCKala MPOEKT
COOPYXKEHHUS.

13.6 Jlng KaxIoro HalOPHOIO THAPOTEXHUYECKOTO COOPYXKEHHMsI B  MECTHBIX
IIPOU3BOJICTBEHHBIX HHCTPYKLUSAX JOJDKHBI OBITH NPUBEICHBI pa3pabOoTaHHbIE MPOEKTHON
OpraHM3alel IPeaeIbHO JOIYCTUMbIE 3HAUYEHUS INAarHOCTUYECKUX IT0KA3aTeIe COCTOSTHUS
U CBOMCTB OCHOBaHMsI, KOTOPbIE MOT'YT YTOUHSTHCS Ha OCHOBE PE3YJbTAaTOB INPOBEIECHHBIX
HaOJIFO JEHUIA.

13.7 [lns mOBBIICHUS ONMEPATUBHOCTH W JIOCTOBEPHOCTH HAOJIOACHWH 3a TOBEACHHUEM
OCHOBaHUS B IIPOLECCE IKCIUTyaTallMM PEKOMEHIYETCsl MCIIONIb30BaTh aBTOMATU3MPOBAaHHbBIE
CUCTEMBl M3MEPEHUM, BKJIOYaromue coBpeMeHHble OBM. VYpoBeHb aBTOMaTu3auuu
omnpenensercss oobemoM KUA 1 ycnoBUsMHU 3KCILTyaTalUH.

13.8 Ilpu mnpoBenennu HaOmoaeHHW 3a moBeneHueM ocHoBanuii ['TC HeoOxommmo
coOuro1aTh cieayrolye TpeOoBaHus:

perucTpupoBaTh YpOBHH Obe()OB M CpPEIHECYTOUYHYIO TEMIIEpaTypy BO3JyXa B CTBOpPE
TUAPOY3J1a, €KEAHEBHO;

o0ecneunTh J0CTaTOYHYIO YacTOTY CHATUSA O0Tc4eToB ¢ npudopos KMA B 3aBucuMOCTH OT
WHTECHCUBHOCTY U3MEHEHUS Harpy30K U Bo3JeHcTBUM. [Ipn BEICOKOIM CKOPOCTH HAIlOJIHEHUS U
OTOPOYKHEHUS! BOJIOXPAHWJIMUINA, PE3KUX TEMIIEPaTypPHbIX HM3MEHEHMSIX 4YacTOTa OTCUETOB
JATYUKOB, OTKJIMKAIOIIMXCA HAa 3TH W3MEHEHMs, JOJDKHAa OBITh BBIINIE, YEM B MEPUOJ
MEJJICHHO N3MCHSIOIMXCS BO3ICHCTBHUIM;

oOecrieunTh JlocToBepHOCTh TnokazaHuid KHWA wu  goctarounyro  KBalnM(UKaLUIO
CHEIUAJINCTOB.

HaOnroneHus 10 KHBI IPOBOANUTHCS 34!

nedopMalusiMi OCHOBAaHUS M PaCKPBITHEM TPELINH Ha KOHTAKTE C COOPYKEHUSMU;

IIPOTUBOABIIEHUEM T10J] COOPYKEHUEM;

BEJIMYMHON (UIBTPAlMOHHBIX PACXOIOB;

COCTOSIHUEM OOPTOBBIX IPUMBIKAHUH.

13.9 [IpoekT HATYypHBIX HAOMIOJCHWN (MOHHTOPWUHTA) THAPOTEXHUYECKUX COOPYKECHUH
JIOJIKEH pa3pabaTbIBaThCs CHeUaIn3upOBaHHON OpraHM3alMeH, UMEIoLIEN
COOTBETCTBYIOIIME JAOMYCKU Ha MPOBEICHNE JAHHOTO BUAa padoT.

CocrtaB 1 00beM HaTypHBIX HaOmoneHuH 3a ocHoBaHusMU [ TC B obmiem ciydae cienyer
Ha3HayaThb B 3aBUCHMOCTHU OT Kjlacca COOPYXXEHHS, €r0 KOHCTPYKTHBHBIX OCOOEHHOCTEH,
WHXEHEPHO-TEOJIOTUYECKUX, KIMMAaTUYECKUX, CEHCMUYECKUX YCIOBHMM, a TaKkKe YCIOBUI
BO3BEJICHUS M SKCIUTyaTalllu.

PerynspHble MHCTpyMEHTAbHbIE U BU3yalbHble HATYpHbIE HAOIIOACHUS 32 OCHOBAHUSMU
TUAPOTEXHUUECKUX COOPYKEHUH JOHKHBI TPOBOAUTHCS B PEKUME MOHUTOPUHTA B CPOKH U C
NEePUOIMYHOCTBIO, OIIPEIENIIEMbIMU TPOTrPAMMON HAOIIOACHUH.

B coctaB MHCTpyMEHTaJIbHBIX HATYpHBIX HAOMIOACHUH JOJDKHBI OBITh BKIIIOUEHBI BCE
HaOJIOIEHNsT 32 OCHOBAaHMEM KOHKPETHOTO COOPYKEHHsI B COOTBETCTBUU C MEPEYHEM
JMArHOCTUYECKUX IOKa3aTeNel, XapaKTepU3yloIuX €ro padoTy M TEXHHUYECKOE COCTOSHUE,
KOHTPOJIUPYEMbl€ 3HAYEHUS KOTOPBIX MOTYT u3MepsaThes crauuoHapHot KUMA u (unm)
MePEHOCHBIMU MTPUOOPAMH.
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CoctaB 1 00beM HaATYPHBIX HAOJIOJCHUN 32 OCHOBAHUSMH COOPYXCHHHA WM NPHUPOIHOU
Cpeioi B 30HE B3aUMOJICHCTBUS C COOPYKEHUEM OIPENENIAI0TCSA B IPOEKTE MOHUTOPUHTA Ha
OCHOBaHUU CIICHAPUEB BO3HUKHOBEHHUS UYPE3BbIUANHBIX M aBAPUNHBIX CUTyallMd C IIEJIBIO
CBOEBPEMEHHOI0 UX MPEJOTBPALLICHHSL.

13.10 HarypubiMu HaOIIOIEHUSMU 32 OCHOBAHHMSIMH OCTOHHBIX M IKEJIE300€TOHHBIX
COOpY’KEHHUI He00XOAMMO OLICHUBATH!

HaNpsHKEHHO-e(POPMHUPOBAHHOE COCTOSIHUE FJIEMEHTOB OCHOBAHUS;

pa3yIUIOTHEHUE CKaJIbHOTO OCHOBAHHUS B 30HE KOHTAKTa C [10JIOIIBOM IIJIOTHHBI,

PacKpbITUE TEKTOHUYECKUX TPELIMH U TPEIIHUH OTJEIBHOCTEN B CKaJIbHOM OCHOBAHMY;

o0I111€e ¥ OTHOCUTEJIbHbIE IIEPEMEILIEHUS] OCHOBAHUS;

(GMIBTPAMOHHBINA PEKUM OCHOBAHHS U O€PETOBBIX MAaCCUBOB CONPSIKCHHIA;

TeMIIepaTypHBIA PEXUM OCHOBAHUS, BOJOXPAHUINILA,

BUOpAIIOHHBIE HATPY3KU OT paOOTHI arperaToB U BOAOIPOITYCKHBIX YCTPOUCTB.

HarypHbiMu HaOIr0€HUSAMH 32 OCHOBAaHUSIMM I'DYHTOBBIX COOPYXXEHUH (IJIOTUH U AaM0)
HE00X0IMMO OLICHUBATh:

(GWIBTPALMOHHBINA PEXUM OCHOBaHMSI, OEPETrOBBIX TPUMbIKAHHIA;

o01I1e U OTHOCUTENIbHBIE OCA/IKU U ITEPEMEILIEHUS;

[IOPOBOE JJaBJIEHUE B INIMHUCTBIX I'PYHTAX;

(GMIBTPaMOHHYIO TPOYHOCTH TPYHTOB OCHOBAHHS U O€PETOBBIX MPUMBIKAHUN;

TeMIIepaTypHBIA PEXUM, OCHOBaHUs, OEPEroB U BOJOXPAHWINIIA (B KPUOJIUTO30HE);

HaINpsHKEHHO-IeOPMHUPOBAHHOE COCTOSHUE,

BBISIBIIEHHE U OLIEHKY BBIXOJIOB (PUIIBTPAIIMM B OCHOBAHUU U Oeperax;

perucTpanuio M OLEHKY O4YaroB (UIbTPAlMOHHO-CY(()O3MOHHBIX BBIHOCOB TIpyHTa U3
OCHOBaHHs, O€pPETOBbIX U MONMEHHBIX MaCCUBOB, IPUMBIKAIOIIUX K COOPYKEHUSIM;

KOHTPOJIb 3a pabOTOM W COCTOSTHHUEM JIpeHa)ked, BOJOOTBOJSILUX BBITYCKOB, KaHaB U
KIOBETOB.

KouTposbHo-u3MepuTeabHas anmaparypa

13.11 Ocnamenue ocHoBanuii I'TC Ha mnepuon HX OKCIUTyaTallud KOHTPOJIBHO-
M3MEPUTENIbHON anmapaTypoil AOKHO OCYIIECTBIATHCS, IVIAaBHBIM 00pa3oM, B MEPUOJ UX
CTPOMTENBCTBA M0 CIIELUATBHOMY IPOEKTY HATypHBIX HAOMIOACHNN (MOHUTOPUHTA).

B cocraB KHWA fomkHBl BKIIOYaTbCS ~ M3MEpUTENbHbIE NpHOOpPHI  (JaT4YMKW,
npeoOpa3oBaTesii) CEepUHHOrO (MPOMBIIUIEHHOTO) THIMA, MPOLIEANINE METPOJIOrHYECKYIO
aTTeCTalUIO U cepTU(UKAINIO, YAOBIETBOPAIOLINE TPEOOBAHUSIM 110 TOYHOCTH U TUATA30HY
U3MEpPEHUH, TOITOBPEMEHHOM CTaOUIBHOCTH.

B mpoekTe MHCTpyMEHTAIbHBIX HATYPHBIX HAOMIOJIEHUN TOJKHBI OBITH MPEIYCMOTPEHBI
Mepel 1o 3amure oT noBpexaeHui KWA, kaGenbHBIX JIMHUH OT YCTaHOBJCHHBIX B
COOPYKEHHE M3MEPUTENIbHBIX TPUOOPOB U U3MEPHUTENBHBIX MYJIbTOB, a TAaKKe HEOOXOAMMbIE
MepHI 1o obecrieyeHnIo 0€301MacHOro MPOU3BOICTBA PadOT MPU MPOBEIEHUH U3MEPEHUH.

B kauecTBe M3MEpUTENBHBIX YCTPOMCTB, HE TPEOYIOIIUX METPOJOTMYECKON aTTeCTalllu,
JIOITyCKaeTcsl ucnoib3oBath B cucreMe KMA mpubopbl HE MPOMBIIIICHHOIO W3TOTOBJICHUS,
Mpoule/iINe MIMPOKYIO anpoOanuio Ha MNpakTHKe (TpyOHblE MbE30METPbI, MEXaHUYECKHE
IeJIEMEPBI, I€0JIE3UUECKNE MAPKHU U PENEPHI, JIEHTHI, PEHKH U T.I1.).

13.12 KoHTpodapHO-U3MEpUTEIbHAS amnmapaTrypa B OCHOBAaHHMS THIPOTEXHHUYECKOTO
COOpY’KEHHsI JOJDKHA OBITh YCTaHOBJIEHA B HanOoJee «UyBCTBUTEIBHBIX», XapaKTEPHBIX MO
peakuMM K Harpy3kaM M BO3ICHCTBUSAM 30HaX, B KOTOPBIX H3MEPEHHBbIE BEINYMHBI
COOTBETCTBYIOILIETO KOHTPOJIMPYEMOI'O AMATHOCTMUYECKOTO IOKAa3aTels SABISAIOTCS OCHOBOM
JUI pacyera KpUuTeprueB 6e30MacCHOCTH OCHOBaHMS.
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[Ipy Ha3HaueHUM HOMEHKIATypbl M KoaumdectBa KMA B OCHOBaHMSIX JOJKHBI OBITH
YJIOBJIETBOPEHbI TPeOOBaHUSA MO HEOOXOAMMOHN NPENCTaBUTEIBHOCTH, JOCTOBEPHOCTH U
CPaBHUMOCTH PE3yJIbTaTOB HHCTPYMEHTAIBHBIX HAOIIIOJCHHMA.

[TpuGopsl U ycTpoKCTBa, MpelHa3HAuYEHHbIE JJIs [IPOBEACHUS HATYPHBIX HAOMIOJEHUHN 3a
OCHOBAHHUEM, pa3MEINAOTCA, KaK IPAaBUIIO, B KOHTPOJBHBIX CEYECHMSAX II0 BCEH JUIMHE
COOPYXKEHHMSI C YYETOM €ro KOHCTPYKTUBHBIX PEIICHUN, WH)KEHEPHO-TEOJOTHYECKUX U
TEOKPHOJIOTMYECKIX 0COOEHHOCTEH 1 MPO(UIIS TOBEPXHOCTH OCHOBAHMUS.

KonuuecTBO KOHTPOJBHBIX CEYCHMM II0 JUIMHE OCHOBAaHUS HA3HAYAIOTCA C TAKUM
pacueTom, 4ToOBI IO TTOKa3aHUSM yCTaHOBJICHHON B HUX KA MOXHO OBLIO C TOCTaTOYHOMN
HOJPOOHOCTBIO XapaKTepU30BaTh PabOTy M COCTOSHUE OCHOBAHUSA B LIEJIOM U OTHAEIbHBIX
Haubosee OTBETCTBEHHBIX YYaCTKOB U 3JIEMEHTOB.

13.13 Ilpu cnaue ruApOTEXHUYECKOIO COOPYXKEHHS B MPOMBILUIEHHYIO SKCIUIyaTalUio
TEHIIOJIPSAIYMK, OCYIIECTBIISIOMMI CTPOUTENLCTBO U MOHTaxX KHA, nepenaer 3akazuuky 1o
aKTy NPUEMKH-CHAYU BCIO YCTAaHOBJIEHHYIO KOHTPOJIBHO-U3MEPHUTEIBHYIO ammnaparypy, a
TaKXe:

KOMILIEKT pabo4uX YyepTeKel U NCIOIHUTENBHBIX cXeM Ha ycTaHoBKY KUA;

I1aCIIOPTa, aTTECTAaThl U MOHTAXXHO-3KCIUTyaTallHOHHbIE MHCTPYKLIUK CPEACTB U3MEPEHHUI;

aKThl NPEIMOHTAXHOH M IOCIEMOHTaKHOW IPOBEPOK paboTOCHOCOOHOCTH NpPHUOOPOB,
aKThl HA YCTAaHOBKY IPUOOPOB B COOPYKEHUS;

MOHTa)XHbI€ BEZIOMOCTH NPHUOOPOB;

KYpPHQJIbI «HYJIEBBIX» U mocienyomux uMmepeHun no KWA, texHuueckue OTYETHI IO
BBINOJIHEHHBIM HATYPHBIM HAOIIOIEHUSM B CTPOUTEIbHBIIN MEPUOI.

13.14 Tlogxoxpl k u3MepuTenbHbIM TynbTaM KWA momKHBI OTBEYaTh TPeOOBAaHUSM
TEXHUKU 0€30MaCHOCTH U OXpaHbl Tpy/a.

PexxnM HAO0II0A€HUA 32 MOBEAeHHEM OCHOBAHMIA
B npouecce 3xkcmryaranun I'TC

13.15HatypHble HaOMIOIEHUS 32 OCHOBAHHMSIMH THAPOTEXHUIECKUX COOPYKEHUH JTOJIKHBI
HAUMHAThCAd Ha CTaJIMU MX CTPOUTENBCTBA U MPOJOJDKATHCS HEMPEPBHIBHO B TEUEHHE BCETO
nepuoja JKU3HEHHOTO 1IMKJIa COOPYKEHHH BIUIOTh 1O UX KOHCEPBALUU WIIN JTUKBUJAINH.

JI1s Ka)Kaoro KOHKPETHOIO OCHOBAHMS TMAPOTEXHUYECKOTO COOPYKEHMS IEPUOJUYHOCTD
PEeryJSIpHBIX HATYpPHBIX HAOMIOACHWN yCTAHABIMBAETCS MHJUBUIYaJbHO C Yy4YETOM
WHXEHEPHO-TEOJIOTUYECKUX, THJIPOTEOJIOTUYECKUX,  TIEOKPUOJIOTUYECKUX  YCIIOBHUH,
KOMIIOHOBOYHBIX M KOHCTPYKTHBHBIX OCOOCHHOCTEH COOpYKEHMH, XapakTepa peakIuu
COOpY’KEHHs Ha Harpy3KH U BO3JCHCTBUS, HATMUUS (OTCYTCTBUS) M UHTEHCUBHOCTHU Pa3BUTHUSA
HEeOJarONMPUATHBIX ISl COOPY>KEHUS IPOLIECCOB WU MOBPEXKICHUH, YCIOBUN IKCILUTYaTall|H.

[TeprnoIMYHOCTD HATYPHBIX HAOIIOICHUNA JOIKHA COCTABIISATD:

B HAyaJbHBIA MEPHOJ JKCIIyaTalldd COOPYXKEHHUS TMpU 3aBEpUICHUHM HaIOJHEHUS
BOJOXPAaHWINILA W HOPMAJBHBIX II0Ka3aTelell €ro COCTOSHMS, BIUIOTh 1O IPOSIBICHMS
NPU3HAKOB YCTAHOBUBIIIETOCS peXUMa ero paboThl, He pexe 10-15 aueit;

mocjae BBIXOJAa pPabOTBl COOPYXEHHS Ha YCTAaHOBUBIICHCS PEXUM U  OTCYTCTBHUH
AQHOMAJIBHBIX SIBJICHUH WJIM MPOLIECCOB — HE MEHEE JIBYX LIUKIIOB B TOJ.

B uckmouuTenpHBIX Cilydasx, Koraa B paboTe TUIAPOTEXHUYECKOTO COOPYKEHHS
HaOJIIOAAI0TCS MPOSBJICHUE M HMHTEHCHBHOE Pa3BUTHE OIACHBIX IPOLECCOB (IOSABICHUE
COCPEOTOUEHHBIX O0YaroB (UIbTpaluu; pa3BuTHE CyPQPO3HMOHHOTO BBIHOCA TPYHTA,
IPOCAJOYHBIX U OINOJ3HEBBIX SIBICHHI; 00pa30BaHUE OMACHBIX TPELIUH; PE3KUE MOBBILICHUS
(WIBTPAMOHHBIX HAIIOPOB, PACXOJI0OB U TPAJMEHTOB HANoOpa, MHTEHCHU(UKALIUSA OCATIOK WIH
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TOPU30HTAIBHBIX CMEIIEHUN, pacKpbhITUs LIBOB M TpewuH), usmepenus no KUA wu
BU3YaJbHbIE OCMOTPBI COOPYXEHHUS JIOJDKHBI MPOBOJUTHCA IO Yy4YallleHHOMY Tpaduky
€XKEJHEBHO WJIM HECKOJIbKO pa3 B CYTKH, BIUIOTH JI0 BBISICHEHUS NMPUYUH BO3HUKHOBEHUS
YKa3aHHBIX TIPOIECCOB M pEaJu3allid ONEPAaTUBHBIX WMHXKEHEPHBIX pEIIEHUH M0 uX
JTUKBUIAIIH.

Bueouepennbie 1ukiabl m3MepeHuit nmo KMA u Bu3yalnbHBIX OCMOTPOB COOPYKEHUH
JIOJDKHBI TIPOBOAMTHCS: MOCIIE MPOXOXKICHUS KaTacTPOPHUECKUX ITaBOAKOB; 3€MIICTPSCCHHN
Oosiee 5 6aJUTOB; CHIIBHBIX IITOPMOB (yparaHoB); (hOPCHPOBKH YPOBHS BEPXHETO Obeda BIIIES
IIPOEKTHOI'0; IEpEMEP3aHusl APEHAKHBIX YCTPOMUCTB.

V3MeHeHHsT  MEepUOAWYHOCTH  HMHCTPYMEHTAJIBHBIX  HATYpHBIX  HAaONIOACHWI  Ha
OKCIUTyaTUPYEMBIX THMJPOTEXHUUECKUX COOPY)KEHHUSX B CTOPOHY YBEJIMYEHMS] WU
YMEHBILIEHUS ITUKJIOB M3MEpPEeHHIl (B Mecsil, B T0J) JOJDKHBI MPOU3BOJUTHCS TOJIBKO MpPU
COOTBETCTBYIOILIEM OOOCHOBAaHMM 3TUX WM3MEHEHHH MPOEKTHON WM CHELHATU3UPOBAHHON
HAyYHO-UCCIIEIOBATeIbCKOW OpraHu3alusIMU B 3aBHCHUMOCTH OT COOTBETCTBHUS PabOTHI U
TEXHUYECKOTO COCTOSIHUSI COOPYKEHHI TPeOOBAaHUSAM IPOEKTA, KPUTEPUSIM O€30MacHOCTH, a
TaK)Ke CTeTIeHU HH(OPMATUBHOCTH MOJIY4aeMbIX JaHHBIX HAOIIOACHUN.

13.16 [lepBuunast 00pabOTKa MAaHHBIX MOHHTOPWHTA JIOJDKHA 3aKJIIOYAThCS B TEPEBOJIE
noka3zanuii KA u u3MepuTenbHbIX YCTPOUCTB B (DU3MUECKHE BEIMYMHBI KOHTPOJIUPYEMBIX
1oKa3aresnel OCHOBaHUA (HampuMep, HapsDKEHUs, Haop, pacxoj, TeMIepaTypa, CMELICHUS
U J1p.), B BBISBICHUU OIIMOOK H3MEPEHHH U B ONEPATHBHOM 3aHECEHUU MOTYYEHHOMN
obpaboTtanHol mH(pOpMaUu B 0a3bl JaHHBIX HH()OPMAIMOHHO-TUATHOCTHYECKOH CHUCTEMBI
(KOMITBIOTEP TIOJIE30BATENS).

WNHupopMalinoHHO-AMarHOCTUYECKasi CUCTEMa JOJDKHA CO3/1aBaThCsl HA 0a3e COBPEMEHHBIX
KOMIBIOTEPHBIX W HHQOPMAIIMOHHBIX  TEXHOJOTMH M  MPOrpaMMHO-TEXHHYECKOTO
o0ecrieyeHus.

Bropuunas o00paboTka BBeAEHHONH B HH(POPMAIIMOHHO-AUATHOCTUYECKYIO CHCTEMY
MOHUTOpPUHTa UH(POPMAIIUUA O BBIMOJHEHHBIX m3MepeHusix mo KMA nomxHa mpoBOAUTHCS C
MCIIOJIb30BaHUEM NMPOTPAMMHOI0 KOMILIEKCA.

Pe3ynbrarsl BTopudHON 00paOOTKU TaHHBIX MOHUTOPUHTA JIOJKHBI OBITH TIPE/ICTABIICHHI B
BUJe TaOmuI, rpa@uKOB M3MEHEHUS KOHTPOIHMPYEMBIX IOKa3aTelneil BO BPEMEHU U OT
JNEUCTBYIONIMX HArpy30K, OIIOp pacupelneiieHus 3HAauYeHUW ToKaszarened (HampsoKeHUM,
nporuOoB, OCaJ0K, CMEIIEHUH, HAMOPOB, TEMIEpPATypbl U Jp.) B Mpeaenax KOHTPOIbHBIX
CTBOPOB, CEKIIH, N3MEPUTEIbHBIX CEUCHUH.

MeTtoabl HA0JIOACHUA 32 MOBEACHUEM OCHOBAHMIA

13.17 Tlpm mnpousBojaCTBE HAOIIOACHUI 3a TIOBEJICHHWEM OCHOBAaHHW B IpoIecce
OKCILTYaTallH CJIEAYET HCIIOIb30BATh CIEAYIOIINE METOAbI HHXEHEPHOH re0pH3UKH:

JUIi  HAOJIOJICHHWST 3a HW3MCHEHWSIMH YpPOBHS TOJ3EMHBIX BOJ — CelcCMOpa3Be/Ka
KOPPEeIALMOHHBIM MeTo oM npenomieHHbIX BoiH (KMIIB), snexTpopa3Benka MeTOIOM
BEPTUKAIBHOTO 3JICKTpHUUecKoro 3ouauposanus (B23), reopamnonokanus (I'PJI3);

JUIsSL ONpEJENICHUs] HANpaBJICHUS M CKOPOCTH IBIDKEHUS MOJ3EMHBIX BOIOPEKHMHBIC
HaOmoaeHnss MeToiamu pesuctuBumerpun (P3M), tepmomerpun (TM), paaron30TONHBIMU
METOJlaMH B OJHOH WIM HECKOJNbKHX CKBXHHAX, a Takke MoaupuKanmueld MeToja
3apspkenHoro Tena (M3T);

JUTsl HAOJIOACHUI 3a pa3rpy3KOil MOJ3EMHBIX M TEXHOTEHHBIX BOJ, 04aroB (puibTpanuu —
MeTOobl ecTecTBeHHOro anektpuueckoro mois (EII), BepTHkagpHOE JIEKTpHYECKOE
3onmupoBanue (B33), wmeron BeiBaHHOW monspusammu  (BII), pesucruBumerpuw,
TEPMOMETPHH;
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JUIsl HAOJIOJCHUN 3a M3MEHEHHEM TJyOWHBI CE30HHOrO MPOMEP3aHUsl U NMPOTAauBaHUS —
B33, KMIIB, I'PJI3, paznuunbie BUIbI KapOTaxka;

JUTsE HAaOJFOJICHUN 332 W3MEHEHHEM HAMPsHKEHHOTO COCTOSHUS, TPEHIMHOOOpa3oBaHUN —
KMIIB, ceiicMONpOCBEUYMBAaHUE, METOA aKyCTHYECKOH sMmuccuu (AD), yIbTpa3ByKOBOM
kapartax (Y3K), reopagapusie uccieoBaHus;

JUISL BBISIBJICHUSI, HAOJIIOJICHUSI U TIPOTHO3a CMEIEHUSI Macc TOpHBIX nopoa — Metoasl KMIIB,
B33 u DI B Moau¢uKanusax BEKTOPHBIX U PEXUMHBIX HAOMIOCHUH, a Takxke MeToa AD;

JUISL  U3YYEHHs  ONAaCHbIX  HMH)KEHEPHO-TEOJIOIMYECKHUX  MpoLeccoB  (KapCTOBBIX,
TEPMOKApPCTOBBIX MPOBAJIOB, onoj3Heil) — metoapl KMIIB, ob6mieit rimyounHoi touku (OI'T),
B33, OI1, BO3 merox aByx cocrasisomux (MJIC), BO3 BII, M3T, I'PJI3.

PekoMeHyeTcss BBITIONHATH OTHEIbHBIC 30HAMPOBAHUS WJIH OTPE3KH Tpoduieit c
ONpeieiecHueM CKOPOCTH  MPOJOJBHBIX  (KENaTeJbHO TakKe TIONEPeYHBIX)  BOIIH,
CEHCMUYECKUM WIH YIBTPA3BYKOBOM KapOTaXX, MEKCKBAXMHHOE IIPOCBEYMBAaHME. Taxxke
1eJIeCO00Pa3HO MPUMEHSTh PAIMON30TOHBIN KapOTaK CKBAXHUH (FraMMa-raMMa-KapoTax s
OIICHKH IJIOTHOCTHU, HEUTPOH-raMMa-KapoTaXK JIJIsl OLICHKU BJIAXKHOCTH).

13.18I'eodunbrpanimoHHbie HAOTIOASHUS TOJDKHBI IIPOBOAUTHCS C SN0 XapaKTEPUCTUKU
Y OIICHKU BIIMSIHUS TIOJI3EMHBIX BOJ HA U3MEHEHUE COCTOSIHUSI OCHOBAHMUSI.

['eodunbTpanmoHHble HAOTIOACHUS JOJKHBI BKIIOYATh:

YTOYHCHHSI IPOCKTHBIX MPEACTABICHUN 00 YCIOBUAX (UIBTPAIIUU M €€ BO3IACHCTBHUIX Ha
OCHOBaHHUE,

BBISIBJICHUE U OIICHKY BBIXOJIOB BOJIbI Y€PE3 OCHOBAHUE U MIPUMBIKAHUS IJIOTHH;

BBISIBJICHUE, XapaKTEPUCTUKY U OLIEHKY U3MEHEHHI CHUJIOBOTO JABJICHUS MOA3EMHBIX BOJ B
30HE B3aMMOJCHCTBHS OCHOBAaHUI U COOPYKEHHIA;

BBISIBJICHUE, XapaKTEPUCTUKY M OLIEHKY M3MEHEHUW peXHMa M COCTaBa MOJ3EMHBIX BOJ
MpU  Pa3BUTHH TEXHOMPHUPOJIHBIX TPOLIECCOB B 30HE B3aUMOJCUCTBUS OCHOBAaHUU W
COOPYKEHHI;

KOHTPOJIb 3(P(PEKTUBHOCTH CO3J]aBa€MbIX MPOTUBO(PIIBTPAMOHHBIX M JAPEHAKHBIX
yCTPOMCTB, 000CHOBAaHUE 11€71€CO00PA3HBIX AOMOIHEHUN H U3MEHEHHUI X KOHCTPYKIIUN;

HAONIOZICHUSI 32 YPOBHSIMH, pacXoJaMH, TEMIEpPaTypol W XHUMHUYECKHM COCTaBOM
MOJ3EMHBIX BOJl, a TaKXe TUAPOJMHAMHYECKHE HCCIEeIOBAaHUS B HAOMIOAAaTeIbHBIX
CKBa)XMHAX M JIPEHAKHBIX YCTPOMCTBAX OCHOBAHMIA,

WHJUKATOPHbIE W WHIUKALIMOHHO-IMArHOCTUYECKUE METOAbl ONpEeNeSIeHUus MyTel u
CKOPOCTEH JIBIKEHHS TIOJI3EMHBIX BOJI, OMTO3HABAHUS PA3TMYHBIX THIIOB 3TUX BOJ, BHISBICHHS
30H WX MUTaHUS W pa3rpy3kd, B TOM 4YHCIE 30H AaKTUBHOW WHQUIBTpAlMU HAa JHE
BOJIOXPaHWIIHIIA;

TUAPOXUMUYECKUE METOJAbl B 30HE B3aUMOJEUCTBUS MNPUPOAHBIX IOJ3EMHBIX BOJA C
BOZlaMU (PMIIBTPAIIMOHHOTO TOTOKA W3 BOJOXPAHWININA, TPOIECCOB BBIMICTAYHNBAHUA |
pacTBOpPEHHsS] TOpPOJ OCHOBaHHWs, OETOHHBIX KOHCTPYKIMH ¥ WHBEKIMOHHBIX 3aBEC B
MO3€MHOM KOHTYPE COOPYKEHUM;

CHeIMallbHbIE TEPMOMETPUYECKHE METOABl UISl BBISABICHUS 30H aKTUBHOW (DUIBTpALIUU,
W3y4YeHUsT TUHAMUKHN (QUIBTPAIIMOHHBIX MTPOIECCOB U JIP.

13.19T eorexnuueckue HAOIIOEHUS 32 TIOBEIEHUEM OCHOBAHUI JIOJDKHBI IPOBOAUTHCS C
LIEJIbI0 YCTAHOBJICHHSI M KOJINYECTBEHHON OLICHKH M3MEHEHUH COCTaBa M CBOWCTB I'PYHTOB H
BIIMSHUS 3TUX HM3MEHEHUM Ha JMHAMUKY pPa3BUTHUS MPOLECCOB B 30HE B3aMMOJICHCTBUS
OCHOBAaHHMH U COOPYKEHUI.

['eoTexHUYeCKUE HAOTIOACHUS TOJKHBI BKIIFOYATh:

OTIMCaHue, 3apHUCOBKY M (oTorpadupoBaHue TpyHTa, W3BICKAEMOI'0 M3 TOPHO-OYpOBBIX
BBIPabOTOK;
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0TOOp MPoO HEHAPYIIEHHOTO W HAPYIICHHOTO CIOKEHUS M3 TOPHO-OYPOBBIX BBIPAOOTOK
(I'OCT 12071);

71a00paTOPHOE U M10JIEBOE U3YUEHUE COCTaBA U CBOWCTB I'PYHTOB.

13.20I'eoTepmudeckre HaOMIOACHUS JOJKHBI IIPOBOJAUTHCS C IICIIBIO:

KOHTPOJIMPOBAHUSI  TEMIIEPAaTypHOTO pPEKHMMa OCHOBAaHUSA IUIOTUH B  CEBEPHOU
crpoutenbHO-KuMaTudeckor 30He (CCK3), ocoOeHHO I TUIOTHH MEp3JIOro THMa s
OIICHKU IMapaMeTPOB MEP3JOTHBIX 3aBeC (TIIyOWHBI, MIUPHHBI, CIUIONIHOCTH) W TPAHUI]
pa3BUBAIOILEHCS Yalll OTTaMBaHUS IOJ BEPXOBOM MPU3MOM IJIOTUHBI U UX H3MEHEHHH BO
BpPEMEHU;

YTOYHEHHSI CKOPOCTH U BEIMYUH PA3BUTHS MOJPYCIOBOrO TalMKa OCHOBAHUS B TUIOTHHAX
TAJIOr0 THUIIA; U3MEHEHUS TOKa3aTenei (PU3MKO-MeXaHUISCKUX U (DPUIBTPAMOHHBIX CBOWCTB
TPYHTOB B OTTauBAaIOIIEH 30HE OCHOBaHHUS.

['eoTepMuyeckue HAOTIOACHHMS TOJDKHBI BKIIIOYATH:

PEKUMHBIE H3MEpPEHUs TEMIIepaTyp TPYHTOB OCHOBAHHS IO CETH T'€OTEPMHUYECKUX
CKBA)KUH, 000OpPYOBaHHBIX KOMILIEKTaMU (TUPJIIHAAMH) TEPMOAATUYUKOB (TEPMOPE3UCTOPOB,
TEPMOMETPOB CONPOTHUBIICHU );

reou3NYecKre HMCCIENIOBAaHUS KOMIUIEKCOM METOJIOB Uil yYTOYHEHHS TpaHUIl pa3jiesa
MEp3JbIX W TalblX 30H B OCHOBaHMM U (U3UKO-MEXAaHHUUYECKUX CBOWCTB TPYHTOB B HUX
npeenax.

14 NnxkeHepHbIe MepONPUATHSA
10 o0ecrnevYeHHI0 HA/Ie’KHOCTH OCHOBAHMIA

OGecnieyeHne cONpsi>KeHUs COOPYKEHUS ¢ OCHOBAHHEM

14.1 Ilpm nOpoeKTHUPOBAHMU OCHOBAHHMHM COOpPYKEHHH clieayeT MpeaycMaTpuBaTh
KOHCTPYKTHUBHBIE W TEXHOJOTHYECKHUE MEPONPUATHUS IO COMNPSHKEHUI0 COOPYKEHHS C
OCHOBaHHMEM, O00eCHedyHBaIOLINe YCTOWYMBOCTh COOPYXKEHHUsS, MPOYHOCTh OCHOBaHHUS (B
TOM uuciie (QUIbTPALUOHHYIO), JOMYCTHUMOE HaIpsKEHHO-I1e(QOPMUPOBAHHOE U
TEPMHUUYECKOE COCTOSIHUE COOPYKEHMS M €r0 OCHOBAHMS MPH BCEX PACUETHBIX COUYETAHUAX
Harpy30K M BO3JEHCTBHI Ha BECh NPOEKTHBIM CPOK HUX OKCIUIyaTallud MW IEPUOA
CTPOUTENBCTBA.

14.2 Tlpu mpOEKTUPOBAHUH COMPSDKEHHA COOPYXKEHHH CO CKaIbHBIMH M HECKAJIbHBIMHU
OCHOBaHUSIMU CJIEYET YUYUTHIBATh, YTO:

pa3paboTka KOTJIOBAaHA IIOJ] COOPYXKEHHE BEAET K pAa3rpy3ke U K pasylUIOTHEHUIO
IPYHTOBOTI'O MaccuBa OCHOBAHMS U, KaK CIEACTBHUE, K YBEIUYEHHUIO €0 BOJOIPOHULIAEMOCTH
U 1e(OpMUPYEMOCTH U K YMEHBIIECHHUIO TApaMETPOB COIIPOTUBIICHUS C/ABUTY;

BO3BEJICHUE COOPYKEHUS BEAET K NPUIPY3KE M K YIUIOTHEHHIO MacCHBAa OCHOBaHUS,
YMEHBILIEHUIO €0 BOJONPOHUIIAEMOCTH U JeOPMUPYEMOCTH U K YBEIMYEHHIO TTapaMeTpOB
COIIPOTHUBIIEHUS CIIBUTY, OCOOCHHO CHJIBHO MPOSIBIISIOMINXCS [T CKaJIbHBIX OCHOBAHUH.

14.3 B mpoekTe OCHOBaHWU COOPYKEHHH JODKHBI OBITh pa3pabOTaHbl MEPOIPHSTHS,
o0ecrieynBaroIe MPeAOTBPALICHHE B MpPOIEcCe CTPOUTENbCTBA M3MEHEHMs IPHHATHIX B
pacueTax MPOYHOCTHBIX, NEHOPMAIMOHHBIX M (PUIBTPALIMOHHBIX XAPAaKTEPUCTUK TPYHTOB
OCHOBaHUs 3a CUET IPOMEP3aHNUs, BHIBETPUBAHMS, Pa3yIUIOTHEHUS U Pa3KIKEHUs TPYHTOB, a
TaKXKe MCKIII0YAIOINE BO3MOKHOCTh (DUIbTPALIMK HAIOPHBIX BOJ Yepe3 AHO KOTIOBAaHA U €T0
HEIIPOEKTHOE 3aTOILUICHHUE.
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14.4 B nporiecce CTPOUTENHCTBA CIEIYET OCYIIECTBIISITH T€OTEXKOHTPOIb C ONEPaTHBHON
OLICHKOM (GU3UKO-MEXaHUUYECKUX  XapaKTEepUCTUK  TPYHTOB  OCHOBAHWUS. [Ipu
HEOJArONpPUATHBIX ~ OTKJIOHEHHAX  XApaKTEPUCTUK  TIPYHTOB  CIEIyeT  IPOU3BECTU
KOPPEKTUPOBKY MTPOEKTA COOPYKEHUS WIIH ITPOU3BOJICTBA padoT.

14.5 Ilpu NpOEKTUPOBAHUM COIPSKEHUH COOPYKEHUH C OCHOBAHHMEM CJEAYET, Kak
NpaBUJIO, MPEIyCMaTPUBATh SKOHOMHYECKH Iejecoo0pa3Hoe yAalleHHEe WU 3aMEHY
cnabpix (MM ociablieHHBIX B MPOLIECCE CTPOMUTENBCTBA), a TAaKXKE CHJIBHOJBAMCTHIX,
paciy4eHHbIX ([J5 BBICOKMX IUIOTHH IMPHU HCIOJb30BaHUU | MpUHIUIIA CTPOUTEIHCTBA),
pPE3KO U3MEHSIOMMX (U3MKO-MEXaHWYECKHEe U TeIIOPU3NYECKHe CBOMCTBAa IpHU
OTTauBaHUM (IIPU UCMOJb30BaHUU Il mpUHIIMMIA CTPOUTENHCTBA) TPYHTOB C MOBEPXHOCTH
Ha TIJIyOMHY, HUXE€ KOTOPOW XapaKTEepUCTHUKU TPYHTOB (C YYETOM BO3MOXKHOIO HX
VIYYIIEHUS) YIOBIETBOPSAIOT YCIOBHUSIM YCTOWYUBOCTH COOPYXKEHHUS, MPOYHOCTH
OCHOBAHMS M 3aJJaHHOTO (PUIBTPALMOHHOTO PEKUMA.

IIpumeuanus

1 Ilpu rUAPOTEXHHUUECKOM CTPOUTENIHCTBE B CEBEPHOM CTPOUTENBHO-KIMMATHYECKOH 30HE MOA TEPMHHOM
«IIPUHIUI CTPOUTEIBCTBAY» TIOHUMAETCS CIIELYyIOIIee:

NPUHIHUI CTPOUTeNbCTBA |: MHOrojeTHeMep3ible TPYHThl OCHOBAaHUS IUIOTHHBI COXPAHSAIOTCS B MEP3JIOM
COCTOSIHUU TIPU €€ CTPOUTENBCTBE M JKCIUTyaTalluH, a Tajble TPYHTHI MIPOTUBOMUIBTPALIMOHHOTO YCTPOWCTBA
IUIOTHHBI U €€ OCHOBAHMS 3aMOPa’KUBAIOTCS 10 Havaja 3aloJIHEHHS BOJOXPAaHUIINIIA U COXPAHAIOTCS B MEP3IOM
COCTOSIHUY NIPH JKCILTyaTaluH,

NpUHIMN cTpouTebersa |l : Jlomyckaercs oTTanBaHHE MHOTOJIETHEMEP3JIBIX TPYHTOB OCHOBAHHUS B XOJE
CTPOUTENBCTBA U IKCIUTyaTalluy IUIOTHHBI MM UCKYCCTBEHHOE MX OTTaMBaHME HA 33JaHHYIO IIIyOHHY /10 Havdaaa
3aMOJTHEHUS] BOJIOXPAaHUIINIIA.

2 TlpuHIMII CTPOMUTENBCTBA (C COXPAaHEHHEM WM OTTaMBaHWEM MHOTOJETHEMEp3JbIX T'PYHTOB) CIEAYET
BBIOMpATh C Y4€TOM KIMMAaTHYECKUX M MEP3JIOTHBIX YCJIOBHII pailoHa CTPOMTENHCTBA HA OCHOBAHHM TEXHHUKO-
HSKOHOMHMYECKOI0 aHaIM3a.

14.6 Ilpu mnpOEKTUPOBAHMM CONPSIKEHHUS OETOHHBIX COOPYKEHHH CO CKaJbHBIM
OCHOBaHUEM B CIIy4asX, €CIM yJaJ€HHE IPYHTOB B 3HAUUTEIbHBIX 00BbEMax IKOHOMUYECKHU
Helleaecoo0pa3Ho, il 00ecreueHus BhIMOIHEHUs! TpeOOBaHUN YCTOHUMBOCTU COOPYXKEHHUS
WIH €ro OeperoBbIX yIOpoB, MPOYHOCTH U 1e()OPMUPYEMOCTH OCHOBAHMS, JJII YMEHbIIEHUS
00BbEMOB  YAAJeHMsS CKaJIbHOTO TpPyHTa HEOOXOJUMO paccMaTpuBaTh  CIEAYIOLIHNE
MEPONPUSITHSL:

CHIDKEHHE TPOTUBOJIABIEHUS B OCHOBaHMM MOJIOPHBIX COOPY)KEHUH U OeperoBbIX
MacCHUBOB ITPUMBIKAHHI;

CO3/1aHHE YKJIOHA B CTOPOHY BEpXHEro Obe(pa Ha KOHTAKTE COOPY)KEHHUS C OCHOBAHHUEM,
CJIOKEHHBIM CKaJbHBIMU U TOJYCKAJbHBIMM IPYHTaMH, UMEIOIIUMU OTHOCUTEIHHO HU3KHE
IPOYHOCTHBIE XapaKTEPUCTUKU KOHTAKTa OETOH—CKaa;

CO3JIaHME yIOpa B OCHOBAaHWU CO CTOPOHBI HIDKHEro Obeda B ciayuae Hammuus Ooiiee
IIPOYHBIX TPYHTOB MO HOCKOM IUIOTHHBI WIN NIEPEJAUYN YaCTH YCUIIUS OT IIJIOTUHBI HA 3/1aHUE
['5C, Ha KOHCTPYKITUU BOJOOOHHOTO KOOI U T.1I.;

NpUMEHeHHe KOHCTPYKLUH, oOecreurBaronnx HauOojiee ONaronpusTHOE HaIpaBieHUE
yCUJIMI U BO3ACUCTBUI HA OCHOBaHHE U OeperoBble MPUMBIKAHUS COOPYKEHUS;

AQHKEPOBKY CEKIMH COOPYKEHUS U OEperoBbIX MPUMBIKAHUN MPH HAJIUMYUHM JOCTATOYHO
MPOYHBIX TPYHTOB B OCHOBAHHH;

UHBEKIIMOHHOE  YKPEIUJIEHWE TIPYHTOB OCHOBAaHUSA IIPpU  JOCTaTOYHO  Pa3BUTOU
TPEIIMHOBATOCTH MACCUBA MPU OTCYTCTBUU TJIMHUCTOTO 3aIIOJIHUTEINS TPEILUH;

3aJIeJIKy TOPHBIM CITIOCOOOM KPYITHBIX I'€OJIOTMUECKUX HAPYUICHUH B OCHOBAHHM IUIOTHHBI
Y UX BBIXOJIOB HA MIOBEPXHOCTh U JIPYrU€ KOHCTPYKTUBHBIE MEPOIIPUATHS.

63



CII 23.13330.2011

[Tpu HETOCTATOUYHOM TEXHUKO-IKOHOMHYECKOH 3(pPEKTUBHOCTH yKa3aHHBIX MEPOTPHUATHIA
JIOJDKHO OBITh INPENyCMOTPEHO 3ariyOjieHHe IOJOIIBbI COOPY)KEHHUS B 0oJiee COXPaHHYIO
30HY CKaJIbHBIX TPYHTOB.

14.7 [nsa oOecrieyeHuss YCTOMYMBOCTH OCTOHHBIX COOPYKEHHH Ha HECKAJIbHBIX
OCHOBAHMAX, OOECIEYCHHS TMPOYHOCTH U JIOMYCTUMBIX OCAaJOK W CMEIICHUH mpu
IPOEKTHUPOBAHUU COIPSKEHHSI COOPYKEHUS C OCHOBAaHUEM B HEOOXOAMMBIX CIIydasix CIelyeT
npeaycMaTpuBaTh:

YCTPOMCTBO BEPXOBOTO M HHU30BOIO 3yObEB, YKJIOH IOJOLIBBI COOPYKEHHUS B CTOPOHY
BEpxXHeEro Obeda;

JPEHUPOBaHKUE MAJIONIPOHUIIAEMBIX CIIOEB OCHOBaHMSI;

MEXaHUYECKOe ¥ WHBEKIMOHHOE YIUIOTHEHWE U YKPEIUICHHE TPYHTOB U JIpyrue
MEpONPUATHSL.

14.8 B mpoektax TPYHTOBBIX IUIOTHH, BO3BOJMMBIX Ha HECKaJIbHOM OCHOBAHMHU, KaK
IpaBUJIO, CIEAYeT IpelycMaTpuBaTh CIELUAIbHYIO MOATOTOBKY OCHOBAaHHMS Ha ydyacTKax
COIPSDKEHUS MPOTUBO(PUIBTPAIIIOHHBIX YIIEMEHTOB C OCHOBAHHEM.

[Tpu 3TOM AOKHBI OBITH pa3padoTaHbl U OOOCHOBAHBI MEPONPUATHSI, IPEIOTBPAILAOLIIE
HEJOMYCTUMbIE JAe(opManui W TOTEPI0 YCTOWYMBOCTH COOPY)KEHHH W HEIOIyCTUMBIE
(GWIBTPaLMOHHBIE PACXO/IBI.

[ToaroToBKy OCHOBAaHWH, Kak MpPaBHJIO, CIEAYeT TMPOU3BOAMTH B  OCYIIEHHOM
(IpeHupOBaHHOM) KOTJIOBAaHE, HE JIOIyCKas Pa3yIUIOTHEHUS U Pa3KUKEHUS BEPXHEro cjos
TpyHTA.

14.911pu npoeKTUPOBAHUM CONPSKEHUIN TUIOTUH U3 IPYHTOBBIX MAaTEPUAIIOB CO CKAaJIbHBIM
OCHOBAHHEM CJIEyeT IpelyCMaTpUBaTh MEpPONPHUATHS, HalpaBlIeHHbIE Ha oOecTeueHue
YCTOMYMBOCTH IJIOTUH, YMEHBIIEHHWE HEPABHOMEPHBIX JedopMaluii OCHOBaHUS U
COOpYKEHHUsI, TpeioTBpamieHue cyhGo3uu 1 HEJOMyCTUMOTO CHMYKEHHUSI TPOYHOCTH TPYHTA
OCHOBAHMS IIPU €ro pa3yIlIOTHEHUH, a TAK)Ke BOJIOHACBILIEHUN U T. 1.

14.10 Ilpm TPOEKTUPOBAHUH COMPSDKEHUS TMPOTUBOPHUIBTPAIIMOHHBIX  AIIEMEHTOB
IPYHTOBBIX IUIOTHH, BO3BOJMMBIX Ha CKaJbHOM OCHOBAaHHMH, JOJKHBI OBITH MPEIYCMOTPEHBI:
yIaJIeHne pa3pylIeHHON CKajibl, pa3aeika U OETOHHPOBAaHUE PA3BEIOYHBIX I'€OJIOTHYECKUX U
CTPOUTENBHBIX BBIPAOOTOK, KPYIHBIX TPEIIUH.

Crnenmyer Takke IpelycMaTpUBaTh CIEAYIONINE MEpPOTPHUSATHS: YCTPOWCTBO OETOHHOU
IUIATHI, TIOKPBITHE CKaJlbl TOPKPETOM, HHBEKIMOHHOE YIUIOTHEHHE YacTH OCHOBAHMUS,
NpUJIeTaroNIei K MOOIIBE BOJOHETIPOHUIIAEMOTO SJIEMEHTA.

14.11Ha yyacTkax CONpsKEHHUs ¢ OCHOBAaHHEM 4acTell MpOoQuIs IUIOTUHBI, BBIMOIHIEMbIX
u3 Oosee BOJONPOHUIAEMBIX MaTepuaioB (YMOPHBIX NpuU3M, OaHKETOB U T.JA.), YEM
IPOTUBO(MUIBTPALIMOHHBIE YCTPOMCTBA, yJaleHUue pa300pHON pa3pyIIeHHOW (BBIBETPEIIOi)
CKaJIbl HE 0053aTeNbHO.

[Ipy NpPOEKTUPOBAHUHM COOPYKEHUH C COXpPaHEHHEM MEP3JIBIX T'PYHTOB B OCHOBaHWUHU
(mpurnmn I) cmemyer mpemycmarpuBaTh B HEOOXOAWMBIX CIIydasX TEIJIO3ALIUTHBIA CIIOH,
yOupaeMblii HEMOCPEACTBEHHO TMeped YKJIAAKOW MaTepuaja IPUKOHTAKTHOM  30HBI
COOPYKEHHSI.

14.12 I'ny6uHa 3a0’)Ke€HUs] TOIOIIBBI COOPYKEHHS JOJDKHA ONpPENeNsATbCS HCXOId M3
HEoOXoaUMOCTH obecrieueHus: TpeOdyeMoil HaJeKHOCTH COOPYKEHHsI IO YCTOHYHMBOCTH,
JIOMYCTUMBIM CMELICHUSIM H  OCaJKaM, [0 HeCyllell CIoCOOHOCTH, (UIBTPALIMOHHOM
IPOYHOCTH OCHOBAHUS.
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[Tpu 3TOM TIIyOMHY 3aJI0’KEHHSI TIOJJOLIBBI COOPYKEHUH CIelyeT MPUHUMATh MUHUMAIbHO
BO3MOYHOH C y4eToM:

0COOEHHOCTEN COOpPYKEHU;

THJIPOr€0JIOTHYECKUX, TEOJOTHYECKUX, TOMOrpapMuecKux M KIMMAaTHYECKUX YCIOBHH
IUIOLIA/IKK CTPOUTENBCTBA;

pa3MbIBa TPYHTOB B HIDKHEM Obede;

CYJIOXO/IHBIX YPOBHEH BOJIBI U AP.

JU11 METMOPAaTUBHBIX TUAPOTEXHUYECKUX COOPYKEHUH JOIyCcKaeTcsl IPUHUMATh MIyOUHY
3aJI0KEHUS MX MOJOILIBBI HE3aBUCHUMO OT TIYOMHBI IPOMEp3aHUs, MPH 3TOM HEOOXOIUMO
YYHUTHIBAaTh YKa3aHus 14.7.

14.13 Pa3mepbl, B TOM 4mHcie TIIyOMHa BpEe3KH OETOHHOTO THUAPOTEXHUYECKOTO
COOpY’KEHHS B CKaJIbHOE OCHOBAHUE, JOJKHBI OBITH BO BCEX CIIydasix 0OOCHOBaHBI B IIPOEKTE
COOPYKEHHS U YIOBJIETBOPATH CIEAYIOIUM TPEOOBaHUSIM:

YCTOMUUBOCTU COOPYKEHMSI HA CIIBUT;

MECTHON IPOYHOCTU OCHOBAHMS;

HaJIeXKHOCTH MOJI36MHOI'0 KOHTYpa.

14.141Ipu npoeKTUPOBAHUM CONPSKEHUIN OETOHHBIX U KEJIE300€TOHHBIX COOPYKEHUHN CO
CKaJIbHBIM OCHOBaHHEM CIIEyeT IIpelyCMaTpUBATh:

yllaJIeHHe WHTEHCUBHO BBIBETPENIBIX TPYHTOB (Pa30OpPHOTO CIIOs), UMEIOIIUX HH3KHUE
OPOYHOCTHBIE M Je(OpPMALlMOHHBIE  XApaKTEPUCTHUKM U clab0  MOAJAIOIIHUXCS
OMOHOJINYMBAHUIO U3-32 HAIMYUS TJIMHUCTOIO 3all0JIHUTEINSI B TPEIIMHAX;

JUIT  OCHOBAaHUM, HMEIOUIMX KpYNHBIE HapylmeHus U obysacTu  TiyOoKoro
M30MpaTEeNbHOTO BBIBETPUBAHUSA, — YyAaJ€HUE TpPyHTa, O00BEM KOTOPOro CJEAYET
IpUHUMATh Ha OCHOBE pE3yJbTATOB pPAcCYETOB HANPSIKEHHOTO COCTOSHUSA U
YCTOMYUBOCTH COOPYKEHHUS.

3akpenJieHue U YILIOTHEHHE TPYHTOB OCHOBAHM I

14.15 Jlns moBbIIEHUsT HECYyIlEeHd CIOCOOHOCTH OCHOBAHHWM, yMEHBLIECHHS OCAJl0OK MU
CMEILEHUH, a Takxke s obecriedeHus TpeOyeMoil MPOeKTOM BOJOHENPOHHMIIAEMOCTH H
(GWIBTPAIMOHHON MMPOYHOCTH TPYHTOB CIIEAYET PeyCMaTpUBaTh, B HEOOXOIUMBIX CITyJasiX,
3aKpeIuUIeHUe U YIJIOTHEHHE TPYHTOB.

Jist 5TOTO0 MOTYT OBITH HCIIOJIE30BaHBI [IEMEHTAIUS, XUMUYECKAE METOIBI 3aKpEeTUICHUS,
3aMOpaXMBaHUE TPYHTOB, MEXAaHHUECKOE YIJIOTHEHHE, APEHUPOBAHUE MAacCUBa, YCTPOUCTBO
HaOWBHBIX CBal M T.1I.

14.16 Heo6X0IMMOCTh B TaKUX MEPONPHUATHSIX , KaK MPaBUIIO, JOJDKHA O0YCIOBINBATHCS
HAJIMYMEM B OCHOBAHHMH HEOJIArONPHUITHBIX T€OJOTHYECKUX M THIPOTCOJIOTUIECKUX YCIOBHIA
B YaCTHOCTH:

3ajeraHdsi B OCHOBAHMHM TPYHTOB C TIOHM)KCHHOW MPOYHOCTBIO W  TIOBBIIICHHOM
nehopMUPYEMOCTHIO;

KPYITHBIX CTPYKTYPHO-TEKTOHUYECKUX HAPYIIECHUH CIUIOIIHOCTH CKAJIbHOTO OCHOBAHHS;

HEOJHOPOJAHOCTH MacCHBa OCHOBAHMS, BBIPAKAIOMICHCS B 3HAUYUTENLHOW M3MEHUYHMBOCTH
MEXaHUYECKHUX CBOMCTB TPYHTOB B PAa3JINYHBIX €0 30HAX;

3ajieraHieM B OCHOBAHUU CHIIBHO BOJIOTIPOHUIIAEMBIX U CY(P(PO3NOHHBIX TPYHTOB;

9KOJIOTUYECKUMU TPEOOBaHUSMH 10 3AIIUTE OKPYXKAIOIEH cpebl.

14.17 Ilpu nOpOEKTUPOBAHUU COMPSIKEHUS OCTOHHBIX TMOIMOPHBIX COOPYXKEHHH CO
CKaJIbHBIM OCHOBaHHEM IIpH HEOOXOAMMOCTU CIeJyeT IpelycMaTpuBaTh 3aKpelJieHue
IPYHTOB B 00JaCTH, MPUMBIKAIONIEH K HU30BOM I'PaHU COOPY)KECHHS, a TAK)KE 3aKpeIJICHUE
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M YIUIOTHEHHE BBIXOJOB B IpeleiaXx KOHTypa COOPYXKEHHUS M OCHOBAaHMUSA KPYITHBIX
TPEUIUH, TEKTOHMYECKUX 30H U APYTUX Pa3pbIBHBIX HAPYUICHUN U MPOCIOEB OCIa0IeHHBIX
rpyHTOB. PexoMeHayercsi, Kak NpaBWiIo, TaKXke YKPEIJECHHE KOHTakTa OETOHHOTO
COOpPYKEHHUS CO CKaJIbHbIM ocHOBaHHWEM. CILIONIHOE YCUIIEHHE OCHOBAHUS JOJKHO OBITH
000CHOBAaHO.

14.18 Ilpu npoekTupoBaHUM MOANOPHBIX coopyxeHuil I m Il kmaccoB ompenencHue
croco0a 1 00beMOB pabOT MO YKPEIUICHUIO OCHOBAHUS JI0JDKHO 000CHOBBIBATHCS pacueTaMH,
a uist coopyxenuit | kimacca mpu HEOOXOMMOCTH U IKCIEPUMEHTAIBHBIMU HUCCIIEIOBAaHUSIMU
HANPSDKEHHO-/IE()OPMUPOBAHHOTO COCTOSIHUSI COOPY)KCHUSI M OCHOBaHHWSA. {7151 cOOpyKeHUH,
IIPOCKTUPYEMBIX HAa OCHOBAaHUHU, CIIOKEHHOM MEpP3JbIMH TPYHTaMH, PEKOMEHIYETCS
BBIMIOJITHEHUE OIBITHBIX 3KCIEPUMEHTAIbHBIX HcciaenoBaHuil u g coopyxkenui Il u III
KJIaCCOB.

Hna coopyxenuni III m IV kimaccoB Ha Bcex CTaausaxX INPOEKTUPOBAHUSA, a TaKkKe I
coopyxenuii I u Il kmacco Ha ctaguy 000CHOBaHUS MHBECTHIIMNA CIIOCOOBI U 00bEMBI paboT
110 YKPEIUICHHUIO OCHOBAHHUS IOIIYCKAETCsl yCTAaHABIMBATH 110 aHAJIOTaM.
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Ipuiao:xkenue A
(pexoMeHayemMoe)

Kaaccudukanus MaccuBoB IPYHTOB

Tadonuma A.1 — Knaccudukanusi mo TpelimHOBATOCTH CKAJIbHBIX MACCHBOB

OtHOCH-
Monynms | Iloxaszatens | Koaddumment Obbem OtHocu- TelbHas Iupuna Pazmep
CreneHb TpELUHO- KauecTBa TPELIMHHON MOPOJHBIX TebHas CKOPOCTb | PAaCKpBITHS pebpa
TPEIINMHOBATOCTHU BaTOCTH TIOpOABI IIYCTOTHOCTHU 6J'IOKOB, ,I[e(l)OpMI/[- yopyrux TPENIINH, 6.]'[0Ka,
M; RQD, % K, % e pyemocTh BOJIH MM MM
EIEg, % VplVp 5, %0
Ouenb cnabo- <15 > 90 <0,1 Teicaun >70 > 60 Menee Boree
TPEITUHOBATHIE 0,5 15
Cnabo- 1,55 75-90 0,1-0,5 CotHu 50-70 60-30 0,5-1 0,5-1,5
TPEIMHOBATHIE
Cpenne- 5-10 50-75 05-2,0 JHecsarku 25-50 30-10 1-5 0,3-0,5
TPEIMHOBATHIE
CuibHO- 10-30 25-50 2,050 Equane! 10-25 10-3 5-10 0,1-0,3
TPEIMHOBATHIE
OueHb CHIILHO- > 30 0-25 >5 Jomu 3-10 <3 Boree Menee
TPEIIMHOBATHIE €JTMHHMI] 10 0,1
YcnoBHbIe 0003HaUeHNS, IPUHATEHIE B Tabmme A.1:
M; — umcy1o TperyH Ha 1 M IMHMH H3MEPEHHs HOPMAJILHO TJIABHOM HIIM ITIaBHBIM CHCTEMaM TPEIIHUH;
RQD — otHouenue o0mieii JUTMHBI COXPAaHHBIX KYCKOB KepHa JuTiHOM 6osee 10 cM k airHe mpoOypeHHOTro HHTepBaa
B CKBa)KHHE;
K — OTHOIIEHHE CyMMApPHOH TUTOMIAAN TPEIINH K TUIONA 1 TOPOIbI;
E, v, 5 — TO XK€, B TIOPOAHOM OJI0KE (OTHETBLHOCTH).
IIpumeuyanue— CraboTpeNMHOBATEIC W OYCHH CHJIBHOTPEIIMHOBATHIC MACCHBBI PEKOMEHIYETCS XapaKTepH30BaTh
OIHMM 3HadeHHeM M, oTHocsAmuMcs K moOoi cucteme TpemmH. CpemHe- M CHUIBHOTPENIMHOBATHIE MAaCCHBBI MOTYT
XapaKTepU30BATHCS HECKOJBKUMH 3HAYEHUAMH M|, OTHOCAIIMMHCS K PA3TIYHBIM ITTABHBIM CHCTEMAM TPEILHH.

Tabnuma A.2- Krnaccupukanus CKaJbHBIX MACCHBOB M0 BOJONPOHUIIAEMOCTH

CrerneHb Koaddurment VY aenpHOE BOOTIOTIIONIEHHE

BOJIONIPOHHULIAEMOCTH ¢bunpTparmu K, M/cyr g, J/MuH
[pakTrdaecku < 0,005 <0,01
BOJIOHETIPOHUIIAEMBIC
C1aboBOIONIPOHUIIAEMEIE 0,005-0,3 0,01-0,1
Bononponuiiaemele 0-3 01-1
CHIIBHOBO/I0- 3-30 1-10
MIPOHULIAEMBIE
OueHb CUITbHO- > 30 >10
BOJIOIIPOHHUIIAEMbIE

Taonuma A.3-Knaccupukanus CKaJbHBIX TPYHTOB 10 1epopMIpPyeMOCTH

CreneHp 1eOpMUPYEMOCTH Monyis nedopmariu Maccusa £, MIla
Ouens cnaboaeopMupyeMeie > 20 000
Cnabonedhopmupyembie 10 000- 20 000
CpenueneopMupyemMeie 5000- 10 000
CusbpHOIE(DOPMHUPYEMBIC 2000-5 000
OueHb CHITbHOIEPOPMUpYEMBIE <2000
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Tadnuma A.4— Knaccupukanus CKaJIbLHBIX MACCHBOB 10 CTENeHH BHIBETPEJIOCTH

Koadpdumuent
Crenenp Koogpummert TPELIMHHON PackpsiTue
BBIBECTPECIOCTU
BBIBETPEIIOCTH IIYCTOTHOCTH TpECIINH Aa, MM
Kw 9
Kmm /0

CunbHOBBIBETpEIIBIE <0,8 >3 >5
Brisetpensie 0,8-0,9 3-1 1-5
Cna0oBBIBETpEIIBIC 0,9-1,0 1-05 0,51
HessiBeTpensie 1,0 <05 0,1-0,5

KW — OTHOIICHUEC IMJIOTHOCTH BBIBETPEIIOTO 06pa3ua TPYHTa K INIOTHOCTHU HEBLIBETPEIIOI'O 06pa3ua TOTO K€ I'PYHTA.

IIpumeuanus

1 CremeHb BBIBETPENIOCTH CKAJBHOTO TPYHTA, XapakTepuzyemas TalOmimieir A.4, TECHO CBsi3aHA C PasTpy3KoH
CKaJIbHOTO MaccuBa. [lo cTemeHH pa3BHUTHS STHX SBJICHHH CKaJbHBIE MAaCCHBBI [0 Mepe MX 3ariyOJieHHs OT AHEBHOU
MOBEPXHOCTH PEKOMEHYEeTCsl pa3lelisiTh Ha YeThIpe 30HBI (WM MOJ30HBI), KOTOPBIE KpOME yKa3aHHBIX B Tabiuie A.4
MoKa3aTenel XapakTepU3yIOTCs TaKKe CIIELYIOMUM:

2 30Ha A CHJIBHOTO BBIBETPHBAHHUS (IIOBHUPOBAHUS) OOBIYHO CIIOKEHA MAJIONIPOYHBIMH MOPOIHBIMH OJIOKaMu
CYIIECTBEHHO M3MEHEHHOTO XUMUKO-MHUHEPAIBHOTO COCTaBa M UMEET OOJIbIIee YUCIO0 Pa3HOOPHEHTUPOBAHHBIX TPEIIHH,
Kak IPaBHJIO, 3aIOJHEHHBIX pBIXJIBIMU IPOAYKTaMH BBIBETPUBAHUS MATEPHHCKOW IOPOIBI HIM IPHUBHECEHHBIM
MEJKO3EMOM.

3 3ona b cpexnHeii cTeneHu pasrpy3ku U BBIBETPHUBAHUS UMEET 3aMETHO H3MEHEHHYIO OKPAcKy, HO MaJIOM3MEHEHHBIH
MHHEpaJIbHBI 1 XUMHYECKUH COCTAaB MOPOIHBIX OJOKOB, YYalleHHbIE W PacIIMPEHHbIC TPELIMHBI C 3aIlOJHUTEIEM U3
MeJIKO3eMa 1 MECTHOE HHTEHCUBHOE M30MPaTeIbHOE BEIBETPHBAHHE.

4 3ona B cmaboil pa3rpy3ku W BBIBETPMUBAHUS XapaKTEPU3YeTCS HECKOJIBKO OOJNBIIMM, Ye€M B HEH3MEHEHHOM
MAacCHBe, KOJTMIECTBOM TPEIMINH U HAJIMIHEM BIOJIb HEKOTOPBIX TPEIINH CIa00ro n30UpaTeIbHOTO BEIBETPUBAHNS.

5 3ona I He 3aTpoHyTa pa3rpy3Koil ¥ BEIBETPUBAHUEM.

Kanaccndukanus ckaabHBIX MACCHBOB 110 XapaKTepy CJI0KeHUs!

[To xapakTepy ClI0XKeHUS 11eJ1IeCO00pa3HO BbIIEIATh CAEAYIOLNE KaTErOpUU MaCCUBOB:

MacCHBHBIE  KpYyMHOONMOuYHBIE  (cmabo  pacuieHEHHbIe, IJIOXO  MOJAJAIOIIHecs
n30UpaTeIbHOMY BHIBETPHUBAHUIO);

OllouHbIE (C YETKO BBIPAKEHHBIM pACUICHEHHEM Ha OTJENbHOCTH, OTrPaHUYECHHBIE
MTOBEPXHOCTAMH OCIa0JIEHUsI, BRIBETPUBAIOTCS TPEUMYIIIECTBEHHO N30MPATENbHO);

cloucTeie (¢ Tpeobnagaromield CHUCTEeMON TpEIIMH, HEPAaBHOMEPHO H30HUpaTeNbHO
BBIBETPUBAIOIIHNECS);

MIUTYaThie  (CHJIBHO  pacwieHEHHBIC, JIETKO  MOJJIAIOIIUECs  HEPaBHOMEPHOMY
n30upaTeIbHOMY BBIBETPUBAHUIO).

K.]IaCCI/I(l)I/IKalH/lﬂ CKAJIbHBIX MAaCCUBOB 110 CTCIICHU OAHOPOJIHOCTH

[To cTernenu OAHOPOTHOCTH PEKOMEHTYETCS BBIICATH CIICIYIONINE KATErOPUU MacCHBOB!

OJTHOPOJHBIE (KBA3MOTHOPOIHBIC), CIIOKEHHBIE OJHHUM THIIOM TIOPOJ, H3MEHEHHE
3HAYCHUU XapaKTePUCTUK KOTOPOTO MO KAXKJAOMY KIACCU(PHUKAIIMOHHOMY TIPU3HAKy HE
BBIXOJIUT 3a MPEJIEIIbI, COOTBETCTBYIOIIHME OJHOM KaTeropuu (T.e. yKa3aHHbBIC B OJHOM CTPOKE
B Tabmuiax A.1-A.4);

HEOHOPOJIHBIC, CJIOKCHHbBIE HECKOJIBKMMHU Pa3IMYHBIMU THITAMHU MTOPOJT WIIH COJEPIKAIIHe
OTJCNbHBIC 30HBI, 3HAUCHHS XapaKTEPUCTHUK KOTOPhIX 1O BCEM WX HEKOTOPBIM
KJIacCH()UKAIMOHHBIM TPH3HAKAM BapbUPYIOTCS B MpeeiaX, COOTBETCTBYIOIIMX JBYM
KaTeropusIM;

OYCHb HCOIHOPOJIHBIE, CIOXCHHBIE HECKOJIBKHMH PpAa3IHYHBIMH THIIAMHA TOPOA H
COJZICpKAIe OTICIbHBIC 30HBI, 3HAUCHHS XAPAKTEPUCTHK B KOTOPHIX IO BCEM WJIH IO
OOJIBITMHCTBY MPU3HAKOB BAPHUPYIOTCA B IpeieiaX, COOTBETCTBYIOIIMX TPEM HIIH J1aXKe BCEM
YETBIPEM KaTECTOPHUSIM.
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Pa3HOBI/IﬂHOCTI) HBHI/ICTOCTL I'pyHTa 3a CHET BUAUMBIX JICASTHBIX BKJ'IIO“ICHI/Iﬁ ii, %
I'pyHTa CKaJILHOI'O I'pYHTa HECKaJIbHOT'O I'pyHTa
OdeHb ¢Ia00bIUCThIH <0,1 <3
C1nabonbIACTBIN 0,1<ij<0,5 3< ij<20
JIpnucTsiit 05<ij<1 20< ij<40
CHWIBHOJIBIUCTEIN 1<i;<5 < i;<60
OueHb CUILHOIBIUCTBIN >5 >60

Knaccmbmcaunﬂ MEP3JIbIX HECKAJIBHBIX T'PYHTOB 110 CTCIIEHU

HeMEHTAlluH UX JbJA0OM

Pexomenayercs BBIIEHATH CIEAYIOIME KATETOPUHA MEP3JIBIX TPYHTOB:

TBEPAOMCP3JIbIC T'PYHTHI

— HOPOYHO CHCEMCHTHUPOBAHHBLIC JIbJAOM, XaAPAKTCPUIYIOIIUCCIA

OTHOCHTEJIBHO XPYIKHM Pa3pylICHHEM U TeMIIEpaTypol, ykazaHHO! B Tabnuie A.6;

IJIAaCTUYHOMECP3JIBIC T'PYHTBI

— CHCMCHTHUPOBAHHLIC JIbAOM,

CBOWCTBAMH U TEMIIEPATypOii, yKa3aHHOH B Tabmuie A.6;
ChIIly4eMep3yible TPYHTBI — KPYHMHOOOJOMOYHBIC M IECYaHbIC, HE CIIEMCHTHPOBAHHbBIC
JIbJIOM BCIICJICTBHE MAJIOH UX BIaKHOCTH.

Tadonunma A.6

00Ja1atoIe BA3KAMU

Pa3HOBHIHOCTB IpyHTa

Bun rpyntos TBEPIOMEP3IIBIT IJTACTUIHOMEP3IIBIN CBIIy4eMep3Iblil Ipu
nput<t', °C mpu t, °C <0, °C
CkaJibHBIE U " =0
MOJTyCKaJIbHbIE - -
KpynHoo06j10M0o4HbIE t' =0 - —
ITecku rpaBenUCTBIE, KPYITHBIE
U CpeJHEeN KPYITHOCTH t'=-0,1 t' <t <t S <015
Ilecku Menkue U npLieBaThie 0.3 t <t <t® npu
t <-0,
S>08

I'muanctere | Cymech t <-0,6

CyrauHox t'<-1,0 f <t<t™ -

I'muna t'<-15
3atophoBaHHbIit t,'=-0,7(3+t"]) t' <t <t -
Topd - t<0 —

[IpumMeyanue— t— TeMIlepaTypa rpaHUIbl TBEPAOMEP3IIOr0 COCTOSHHS MUHEPAIbHBIX TPYHTOB,; t,' — TO xe, A
3aTOop(OBAaHHBIX T'PYHTOB; B - TeMIiepaTtypa Hadajga 3amep3aHus; J, — OTHOCHTENIBHOE COJEp)KaHHE OPTraHWYecKOro
BEMIECTBA; § — K03()(OUIMEHT BOTOHACKHIIICHHUS .
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IIpunoxenue b
(pexomenayemoe)

Onpenesienne napaMeTpoB BHyTpeHHero Tpenus (tgo', C'), ko dunuenta
GuIbLTPAHOHHOM KOHCOJMUIALMH ¢, U KOAP(PUUHMEHTA HAYAJIBHOTO
NMOPOBOro AaBjeHus K, METOI0M TPEXOCHOTO C:KATHA,
AaBJIeHUS MPeAYyIUIOTHEHHUS p'. METOIOM
KOMIIPECCHOHHOTO cKATHs M K03 (pPpuuuenTa nepeymiornenuss OCR

B nanHom nipusokeHuun nansl yrouneHus psiaa nonoxkenui 'OCT 12248 u I'OCT 20522,
HaIlpaBJCHHbIC HA TMIOBBIIIICHUE TOYHOCTH M JIOCTOBEPHOCTH ONPEIEICHUS IapaMeTpOB
TPEeHHSI TPYHTOB B 3(P(PEKTUBHBIX HAMPSHKEHUIX, a TAKXKE HA YCTAHOBJIICHUE PEKOMEHTyEeMbIX
METOJIOB OIpE/ICICHHS] TApaMETPOB, YKa3aHHBIX B HA3BAHUU MPUITOKCHHSL.

OnpenesieHne NapaMeTpoB BHyTpeHHero Tpenus (tgo', C'), ko3pdunuenta
KOHCOJIMJALUH Cy U KO3 (PUIHEHTAa HAYAIBLHOI0 MIOPOBOro AaBjeHus K
MeTO0/0M TPEeXOCHOI'0 C:KaTHusl

b.1 IloxroroBka oOpasiia rpyHTa K UCIBITAHUIO

b.1.1 JIna npuBeneHus oOpasua rpyHTa B COCTOSIHHE, COOTBETCTBYIOILEE YCIOBHSIM €ro
OPUPOJHOIO 3aJIeraHus MO BeJWYMHE 3(PQPEKTUBHBIX HANpsHKEHUN B CKeJeTe TpyHTa U
BCJIIMYMHC IMOPOBOI0 AABJICHHS, BBIIIOJIHACTCA KOMIIJICKC MepOHpHﬂTHﬁ, I/IMeHyeMBII\/JI 3TalioM
PEKOHCOJIUIALUH.

b.1.2 Dranmy pekoHcomumanuu oOpaslia TPYHTa JOJDKEH MPEAMeCTBOBATh pacyeT
HanpsDKeHUH, AeHCTBOBABIIMX Ha 0Opa3el] B YCIOBHIX €CTECTBEHHOIO 3aJIeraHus: MOJHOTO
BEPTUKAIBHOTO HANpPSKEHUS 01,0 U MOJIHOIO TOPU3OHTAIBHOIO 030. 3/1€CHh U Jlajee MHIEKC
«0» o3Hauaer, 4To 3HaYCHHE NTapaMeTpa OTHOCUTCS K YCIOBUSAM €CTECTBEHHOTO 3aJleraHusl.

MaxkcnManbHbIe  3HA4YEHUS  ITOJHBIX HaprDKCHI/Iﬁ CJICAy€T Ha3HadaTb C Y4YCTOM
BO3MOXKHOCTEH 000py10BaHHUs: JOMYCTUMOTIO IaBJICHHs B KaMepe Mpubopa U MaKCUMalbHOTO
ycuius Tpecca, CO3Jalollero oceBoe HampsbkeHue. [lpu  ompeneneHuu mnokxazatenen
MEXaHUYECKUX CBOMCTB I'PYHTOB HaNpsHKEHHOE COCTOSIHME OlLleHUBaeTcs B 3(PQPEeKTHBHBIX
HANPSDKEHUSAX 01 3, ONpEesieMbIX 1o popmyrie

o'13=(013—U), 6.1)

r7ie U— IMOpoBOE AaBJICHUE, 01,3 — IOJHBIC HAIPSHKECHUSL.
[TpupoaHOe MOpOBOE NABJIEHUE B MCCIEAYEMOM CJO€ IPYHTOBOIO MaccuBa (OCHOBaHMS)
paccuuThIBaeTcs o Gpopmyse

0 =WwdZv , 6.2)

rzie Up — IOPOBOE JJaBJIEHUE B MAaCCUBE HA OTMETKE 0TOOpa MOHONINTA, Klla;
pw — TUIOTHOCTb TIOPOBOIA BOJIBI, T/M>;
J— YCKOpEHHUE CUJIbI TAKECTH, M/
% — ryOuHa 3aieraHust ooOpasiia rpyHTa OT MOJI0KEHUS! YPOBHS TPYHTOBBIX BOJI, M.
[TpuponHoe 3pPpexTuBHOE BEpTHKATHHOE HAIPSKEHUE PACCUUTHIBAETCS MO (hopmyie

0'10=p & (Z—2w) +(p—pw) 9 % , 6.3)

IJIe p — INIOTHOCT TPYHTA, T/M";
0'1,0— 3} dexTuBHOE BepTUKAIbHOE HanpshkeHue, klla,
Z— rimyOuHa 3aeranus o0pasiia TpyHTa OT MOBEPXHOCTH IPYHTA, M.
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[Tpu oTOope 00pa3LOB U3 I'PYHTOBOI'O MACCHBA, PACIIONOKEHHOTO Ha JHE PEYHOW WU
MOPCKOM aKBaTOpPHHM, K I[OPOBOMY JaBIIEHHIO HEOOXOAMMO J100aBISATH JaBJICHHE BOJbI
(maBneHue croyida BOJBI) Ha YPOBHE MOBEPXHOCTH TPYHTA, @ TPYHTOBBIH MAacCHUB CUHTATh
MIOJTHOCTBIO BOJOHACBIIICHHBIM (Zy = Z).

[Ipu ucnbITanusx oOpas3loOB TpyHTa € OOJBLIMX TIYOMH JOMYCKaeTCsl OTpaHUYUBAThH
pacueTHOe TMOpoBoe JaBiieHHE Ug 3HadeHueM 300 xlla, mpum koTtopom, Kak MpaBuio,
o0ecrieynBaeTcsl MPaKTUIECKU MOJTHOE PaCTBOPEHUE Ta3000pa3HOM COCTABISIONICH.

O¢ddexTuBHOE MOPU3OHTATHLHOE HANPSHKEHUE B YCIOBHUSX €CTECTBEHHOIO 3ajeraHusi d'3o
omnpenensercss GopMmynoi

'3,0= koo'1,0, 6.4)
rae Ko— koadduirienT 6okoBoro napieHus (npuHUMaeTcs o Taouuie b.1).
Tab6nuna b.1

T'pyHT 3nauenue ky

TTecok 0,35- 0,55

Cymnecs 0,40- 0,55

CyramHOK 0,50- 0,60
I'nuna:

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

npu 0,25 I.< 1,0 0,60- 0,82

IIpumeuanus

1 BeruncneHne mopoBoro jgasieHus Uy, 9P(EKTHBHBIX BEPTHKAIBHOTO 0’19 U TOPU3OHTAIBHOIO 0'3 ¢ HANPSHKEHUH B
MacCHBE MOXKET NPOM3BOJAUTHCS C YYETOM HAIMYUS B OCHOBAHMHM OTHOCHTEIBHOTO BOJZOYIOpa (CJIOEB TIIMHHCTBIX
TPYHTOB C HHM3KMMH 3HaueHWsMH Kodddunmenta d¢uiprpanun). B sToM ciydae 3¢ ¢eKkTUBHBIE BepTHUKAIbHBIC
HanpsDKeHHUs: 10 KPOBJIE BOJONPOHHUIIAEMOTO CJIOS, JISKALIEro HYDKE BOJOYNOpa, PaBHBI ITOJHBIM HANPSDKECHUSM Ha
O/IOIIBE IIEPEKPHIBAIOLIETO €r0 BOAOYIOPHOTO CIIOS.

2 JIyisi MITOB M TEKYYEIIACTHYHBIX TIIMHUCTBIX TPYHTOB MOYHO MPUHATH Ky = 1,0.

3 B cymiectBeHHO nepeyruioTHeHHbIX TpyHTax (mpu OCR >4) crnenyer npuaumats Ky > 1,0.

b.2 Dran pexoHcommmanuu 00pasiia BEITOIHICTCS CICIYIOIIHM 00pa3oMm.

b.2.1 Ilpu npoBeneHNH UCOBITAHUH B CHCTEME MPOTHUBOJABIICHUS CIEAYEeT MCIOIb30BaTh
neaspupoBaHHyio Boay. IIpu ycraHoBke oOpaslia B Kamepy Npubopa ciieyeT HCKIIOYUTh
3alIeMJICHHE BO3/yXa B KOHTAKTax IMOBEPXHOCTH 00paslia ¢ 3JAaCTHYHOW OOOJOYKOH M C
BEPXHUM M HW)KHUAM IITaMIaMi. J[JIsi 3TOro 10 YCTaHOBKM 00pasiia CieayeT CHCTEMY TPYOOK,
MOJBOJIAIIMX BOAY K IITaMIaM, U OTBEPCTHUS B LITaMIax 3alOJHUTH J€a3pHUPOBAHHON BOJION
70 TIOSIBJICHHWSI €€ Ha IOBEPXHOCTH INTaMIIOB M BBITECHEHHS ITy3BIPHKOB Bo3myxa. Jlms
UCKJTIOUEHHs] 3allleMJICHHs BO3AyXa MEXAy o0pa3lioM U 3JIacTHYHOW  00O0J0UYKOH
PEKOMEHIyeTCsl:

a) TpU MCIBITAaHUSIX HEPA3MOKAIOUIMX M HEHa0YyXaloluX TPYHTOB IOMECTUTH oOpasell B
KOHTEHHEp C Aea’dpUpPOBAHHOM BOJIOW HA 1-2 MuH;

0) mpM HCOBITAaHUSAX OOpPa3LOB CA0BIX MM HAaO0YXaloUUX TPYHTOB 00s3aTENbHO
MIOMECTUTh B KOHTEHHEp C JIea’dpUpOBAaHHON BOJION PE3MHOBYIO 000JIOUKY HEMOCPEACTBEHHO
nepes ee YCTaHOBKOM Ha oOpaser;

B) TPHU HCIBITAaHUSX TPYHTOB B MpHOOpax CO BCTPOCHHOM AIACTHYHOW OOO0IOYKON
00eCTeynThb 3aMoJIHEHUE 3a30pa MEKAY TPYHTOM M 000JIOUKOH J1ea’spupOBaHHOMN BOJIOH.

b.2.2 1o 3aBepiieHNM yCTaHOBKH 00pasIila, YCTAaHOBKM M 3aIlOJIHCHHs] KamMepbl mpudopa,
YCTQHOBKH M TMOJKIIOYEHUSI U3MEPUTENBHBIX CUCTEM, APEHaXX U3 00pa3lia MepeKkpbIBacTCs U
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MIPOU3BOJUTCS TIOBBIIICHUE CPEIHEro JaBJICHHsS B KaMmepe mpubopa o IO 3HAYCHHS 03,
paccuntanHoro corinacuo b.1.2, mo ¢popmyie (b.4).
[loBeliieHUE naBiIeHUs B KaMmepe Npubopa ¢ MPOU3BOAUTCS CTyneHsMu Ao, =Ao;.

Benuuuna cTyneHei, kak mpaBuiio, He AojbkHa mpeBocxoauth 20-50 klla (mms rpyHTOB
TBEPJAOH KOHCUCTCHIIMH MPU 0OOCHOBAHWU BEIWYMHA CTYIEHEH MOXET OBITh yBEIMYEHA JI0
100- 200 xITa). Beimepxkka Ha KaXa0W CTYIEHH HAarpyKEHHUsSI COCTaBIIAET HE MeHee 15 MuH.
OIHOBpPEMEHHO TMPOU3BOJIUTCA W3MEPEHUE IMOPOBOro AamieHUss B oOpasue U. Ha kaxmoit
CTYIEHHU Harpy>KeHHs OIpenesieTcs 3Hauenue napamerpa B =Au/Ac, rae Au — npupaiieHue
JIABJICHUSI B IOPOBO BOJIE MPH YBEITUYCHUH CPEIIHETO JAABIICHUS HA CTYIIEHb AG.

b.2.3 Tlo 1oCTHX)EHUH MOJHBIMU HANPSHKEHUSIMU 01= 03 3HAYEHUN 0'3 0 B 3ABUCUMOCTH OT
BEJIMYMHBI BO3HHMKAIONIETO IMOPOBOTO JIABJICHHUS JIOJDKHBI IPOWU3BOJUTHCS JIEHCTBUSA,
ykazannble B b.2.3— 5.2.6.

Ecnu mocne nocTwkeHus MOJNHBIMH HaNpsOKEHUSIMU 01= 03 3HAUYEHUU 0’39 TIOPOBOE
JaBJIEHUE MPaKTUUeCKu OoTCyTCTBYeT U < 0 (3HaueHue mapameTrpa B Ha mocrnenneit crynenu
< 0,3), To ompexgensercs OTHOIIEHHWE KOIPPHUIMEHTa BOJOHACHIIICHHUS TpyHTa S K
pacueTHOMy 3HaueHUI0 S Ecim otHomennme S/Sp > 0,95, To stanm pexoHconmpanuu
CUMTAETCS 3aBEPIICHHBIM.

Ecmn S/Sp < 0,95, pexoHconmumanust HPOROIDKAETCS IO METOLY NPOTHUBOAABICHHS.
CucremMa TpPOTUBOAABICHUS OTKPHIBACTCS U IPOU3BOJIUTCS OJHOBPEMEHHOE YBEIMUCHUE
MOJIHBIX HANPSOKEHUM o01= 03 M TOPOBOrO JaBJjeHUss B oOpasle (NMpUHYIUTEIHHO) Ha
BenuuuHy crynenn Ac = AuU. IIpou3BoauTtcs m3MepeHue NaBiICHHS MOPOBOM KUIAKOCTH Ha
MIPOTHUBOIIOJIOKHOM ToOpIle oOpasna U'. Benmnuunbl ¢ 1 U OAIEPKUBAIOTCS IOCTOSTHHBIMU 10
TeX IMOop, MOKa pa3HOCTh U'-U He ymeHbInaercs 10 5 % ot Au. Ecnu usmepenue mopoBoro
JIaBJIEHWs Ha TPOTHUBOIIOJIOKHOM TOpIe 0o0pasiia HEBO3MOXHO, TO BBIIEPKKAa BO BPEMEHU
ompezensercs cTaOuiau3anuell ypoBHS JKUIKOCTH B CHCTEME MPOTHUBOJABICHHUS (UIU
OTCYTCTBHEM TOTOKA XHUIKOCTU B oOpazel rpyHTta). [Iporeaypa CTyrneH4aToro MOBBIIICHUS
MOJIHOTO JaBJICHUS B Kamepe Mpudopa U MOPOBOTO JABJICHUS MPOJOIKAETCS 10 JOCTHUKEHHS
MOPOBBIM JIaBJICHUEM BEIUYMHBI Uy B YCIOBUAX ECTECTBEHHOTO 3ajieraHus. BemnumHa
cryneHei AU = Ao B 3T0il mpouenype He nospkHa npesbimarhk 50 klla. Ha stom asran
PEKOHCOIUIAINY CUATACTCSA 3aKOHYCHHBIM.

b.2.4 Ecnu nocne 1ocTiyKeHUs MOIHBIMY HANPSHKEHUSIME 01= 0 3 3HAYeHUH '3 0 B 0Opasiie
rpyHTa BO3HUKIIO mopoBoe naBieHue 0 < U < Up M 3HaueHue napamerpa B Ha mociennei
CTYIIEHU HarpyKeHus npesbimaeT 3Hadenne 0,3, To IpoAoHKaeTcs CTYNeHYaTOE MOBHIIICHNE
CPEHErO MOJIHOTO HaNpsuKeHUs o (01 = 03) B YCIOBUAX 3aKPBITONH CUCTEMBI C 00513aTEIbHBIM
M3MEepeHNeM MOpoBoro AaBneHus U. [ToBbilIeHNe TOTHBIX HANPSKEHUH 01 = 03 TPOU3BOAUTCS
JI0 TE€X TOp, ToKa Ju00: a) 3¢(HEeKTUBHBIC HANTPSHKEHUS B 00pasie o'1 = a'3 =(03— U) HE CTaHyT
paBHBIMU 3(PPEKTUBHOMY TOPU3OHTATHPHOMY HANPSHKEHUIO B OCHOBAHUU 0’30 U TPU ITOM
MOpOBOE JaBJICHHE B oOpas3ile U HE MPEB30MIET pPAcUeTHOro 3HaueHus Uy, 0) MOpoBoe
JaBJIeHHEe U TOCTHTHET PacyeTHOro 3Ha4YeHus Up (TIp 3TOM 3 PEeKTUBHBIC HATIPSIKSHUS ¢'1 =
0'3 He NPEB30MIYT PacueTHOIO 3HAa4YeHUus o'3g). BennunHa cryneneit Ao, = Ao;He A0KHA

npeBocxoauth S50 «klla (mas TPyHTOB TBEpIONW KOHCHUCTEHIIMM BEJIWYWHA CTYICHEH
HarpyxeHust Moxxet ObITh yBenuueHa 70 100 — 200 xIla), BeigepxKa Ha KaXJI0W CTyMEeHU
MIPUPALLECHUS HATIPSYKEHUH COCTaBIISET HE MeHee 15 MuH.

b.2.5B cnydae, ecnu npu omnepanusax no b.2.4 okazanock o1 = ¢'s = g'30, U< Ug, TO B
CUCTEME IPOTUBOJABIECHUS CO3JA€TCs HaBJICHHE Up M APEHaX OTKPBIBACTCS, JaJbHEHINAs
PEKOHCOIMALMS BBINOIHIETCA IO METOLY NIPOTHUBOJABIEHUS, Kak omucaHo B b.2.3 1o
3aBEPIICHHS dTara PeKOHCOMHaanu (6'1= 03 =" 30, U= Uy, 061 = 03 = 030+ Up).
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B cnyuae ecnu nipu onepanusax no b.2.4 okazanock U = Ug, 01 = 03 < 030, TO B CUCTEME
MPOTUBOJIABJICHUSI CO3Ja€TCS JaBlieHMe Up W JApeHax OTKpbiBaeTca. [lpoumsBoautcs
CTYNEHYATOE YBEJIIMUEHUE MOJHBIX HANPSHKEHUH 10 3HAUCHUH 01 = 03 = 0’30+ Up. Bennuuna

CTyICHEH Aoy =A g3 He nomKHA npeocxoauTh S50 klla. Beiaepkka BO BpeMEHU Ha KaxKI0H
CTYNIEHH  ompenensiercs 1o  crabunm3anuu  gedopmanuii B oOpasme  (MOXKeT
KOHTPOJIMPOBAThCSl MO  CTa0WIM3alUMU  YpOBHS  (IIOTOKA) JKUJIKOCTH B  CHCTEME
IIPOTUBO/IABIICHUS ).

b.2.6 Ilpu npoBeneHUN UCTIBITAHUA OXJIAKICHHBIX TPYHTOB MPOIECC PEKOHCOIUIALNH 10
9G(hEeKTUBHBIM  HAMpPsDKCHUSM ©  TIOPOBOMY  JABJIICHUIO  JIOJDKEH  COMPOBOXKAATHCS
TEPMOCTAaTUPOBAHUEM MPU 3aJaHHOM 3HAYECHUH TEMIIEPaTypBhI.

KOHCOJII/I)IHpOBaHHO-HeIlpeHI/IPOBaHHI)Ie HCIIBITAHUA

b.3 KoHconuaupoBaHHO-HEAPEHUPOBAHHbIE UCTIBITAHUS CIIYKaT JUIs ONPE/IEICHUS:

3 PEKTUBHOTO yIila BHYTPEHHETO TPEHUs ¢';

3¢ pexTUBHOTO CHCTUICHHUS ¢}

Ko dunreHTa GUIBTPAIMOHHON KOHCOIHUIAINH Cy;

ko3 duimenTa Ha4aIbHOTO MOPOBOro naBieHus Ky,.

i Bcex  HCHBITBIBAEMBIX  TPYHTOB  HEOOXOAMMO  OHpEenensrTh  (u3HyYecKue
XapaKTEePUCTHKH U TPaHyJIOMETPUUECKUI COCTaB.

b.4 KoHconupanust nmpoBOAMTCS HPU HOCTOSSHHOM NPOTHBOJABICHUM, JOCTUTHYTOM Ha
JTane pekoHcouuaauuu. JlapaeHus KOHCoInaauuu (pasHOCTh MEKIY JaBICHUEM B Kamepe U
MPOTUBO/IABIIEHUEM) /JIsl 00pa3LI0B IPyHTAa OJJHOTO MOHOJIUTA JIOJIKHBI BKJIFOYATh YKa3aHHbBIN
B 33/IaHUU JTMANa30H CTPOUTEIbHBIX HArpy30K M BbIOMpPAThCS TaK, YTOOB! JABJIEHUS 0'3 IO
3aBepIICHUH KOHCOJMAANNN OTIMYAINCh JIPYr OT JApyra Ha BenuuuHy, paBHyo 40-50 %
3HaYeHUs 0’30 B TOYKE OTOOpa MOHOIUTA, HO He MeHee 4yeM Ha 20 klla mns mArko- u
TEKY4eIJIaCTUUHbIX MMHUCTBIX IpyHTOB (0,5< | < 1) u 50 kIla qyig rpyHTOB GOJI€e TBEPIBIX
KoHcucTeHIMH. [IpoTHBOAaBIeHNE yCTaHABIMBAETCS PABHBIM U = U WJIM HUXKE C T€M, YTOOBI
JaBJICHME, YCTAHABIMBAEMOE€ MpPU KOHCOJIMIAIMH, HE TMPEBBICUIO JIOMYCKaeMOro
KOHCTpYKLIMEH kamepsl Ipudopa.

Jlonyckaemoe CHUKEHHME IPOTHUBOJAABIECHUS OrPAaHUYMBAETCS BEJIMYMHON IOPOBOTO
JIaBJICHUs], TIPU KOTOPOM Ha 3Tare peKoHcoiauaanuu napamerp B cranoBuiicsa Gonbiie 0,95
(ocTuraeTcs MoJIHOE BOJOHACHIIIEHHE 00pa3lia U pacCTBOPEHUE ra30Boil (a3bl).

b.5 B Hauvane ucnbiTaHus (Iocie 3aBepIIESHHs dTarna PEeKOHCOJIHMJIAIMM) TepeKphIBaeTCs
JIpeHaXX U3 o0pas3lla M MPOU3BOAUTCS IOBBIIIEHUE CPEIHEro IMOJHOTO HaNpsDKeHUsS Ha
obpaszer crynensimu Ao1 = Aoz He npesblimaromumu 50 k[la. KoneuHnoe 3HaueHue MOTHBIX
HaMpsHKEHUW ONPENENAeTCsl BEIMYUHON 019 + 0'c, TNI€ 0. — BEPTUKAIBLHOE HANpPSHKEHUE Ha
riiyOuHe oTOOpa MOHOJIUTA OT CTPOMTENBHON NPUTPY3KH OT COOpYXKEHHs. 3HAYCHHS o'
OTIPENIeNSIOTCS , HAalIPUMED, B COOTBETCTBHH C yKa3aHusMu K.2.

3HayeHWe o¢'. TpPHU UCHBITAHUAX MOXKET OBITh YBEIWYEHO WJIM YMEHBUICHO JUIA
ynoBieTrBopeHus: TpeOoBanusiM b.4. Ha xkaxmoll cTynmeHu HarpyKeHusi NPOU3BOAUTCS
BBI/IEP’KKA BO BpEMEHHU HE MeHee 15 MUH U n3MepseTcs IOPOBOE J1aBJICHUE.

Jlisi HEMONHOCTBHIO BOJOHACHIIIEHHBIX T'PYHTOB (COAEp)KAIMX HEPACTBOPEHHBIH ras,
B < 0,95) nocne sTana pekoHCONMMOALMK U 1O pe3yiabTaTaM BBINOJHEHMs ykasaHuid B.5 B
KaX/IOM OIIbITE€ OIpPENeNIeTCsl YacTHOE 3HadyeHue Kod((UIMEHTa Ha4aJbHOI'O IOPOBOTO
naBieHust Ky Kak OTHOIIEHHE CyMMapHOIO IpHpalleHHs NOpoBOro AaBieHHs AU 3a Bpems
NPUIOKEHUS HAMPSHKEHUH 00= (0’10 + 0'.) K BeTMUHHE 0y

Ky = AuUloo. 6.5)
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HopmaruBHOe M paBHOE eMy pacdyeTHOE 3HaueHHe Kod((UIMEHTa MOPOBOTO JaBIICHUS
(Ky" = Ky) onpeniensercs Kak cpeHee apupMeTHIECKOE U3 €ro YACTHBIX 3HAYCHUIA.

b.6 3amaua sTrana KOHCONMUIAMU — B YCIOBHAX OTKPBITOTO JpeHaka MPUBECTU 0Opasell B
paBHOBECHOE COCTOsSIHUE 10 J((EKTUBHBIM HANPSKEHUSIM, TPU KOTOPBIX TpedyeTcs
OTNpPENIeNIUTh MPOYHOCTHBIE XApPaKTEPUCTHKH, a Takke AeGopMaluoHHbIE — MOIYJb
o0bemMHOro cxatus. JlJis TIAMHHUCTBIX TPYHTOB JaHHbIC, TOJy4YEHHBbIE Ha STOM CTaauw,
UCTIONB3YIOTCS Ul OmpeeneHust KodpduuueHTa (MIbTPalUOHHOW KOHCOMUAALUHU Cy, a
TaKkKe JUId pacdera CKopocTu naedopMupoBaHHs oOpas3lla Ha 3Tane pas3pyuieHus (CIBUTa).
KoHconmupmanus  mpoBOAWTCS ~ HpU  TOCTOSHHOM — 3HAQUYEHHUH  MPOTHUBOJABIICHUS,
COOTBETCTBYIOILIEM ITPUPOJAHBIM YCIOBHSM 3ajeraHus IpyHTa (€CJIM B IpOrpaMMe UCTIbITAaHUN
HET JIPYyruX yKa3aHui).

b.7 Dtan KoHcONMIAIMM BBIMIOJHSAETCS OTKPBITUEM CHUCTEMBl IPOTHUBOJABIICHUS.
O0bemHas nedopmarnms oOpasia B X0/1¢ KOHCOJHUIAIUHN OMPEACIISICTCS ¢ IIOMOIIBI0 CHCTEMBI
MPOTUBO/IABIICHUS IIyTEM M3MEpPEHUs 00beMa BHITECHEHHON M3 00pa3iia MOPOBOM KHUIKOCTH.
N3mepenne o0bemMa BBITECHEHHOM KUIKOCTHU (2 MPH HEOOXOIUMOCTH U BEITMUUHBI IIOPOBOTO
JABJICHUS) MPOU3ZBOJUTCS C IOCTEIIEHHBIM YBEIMUYEHUEM HMHTEPBAJIOB BPEMEHH MEXKIY
oTcueramu, Hanpumep, uepes 0,2, 0,5, 1, 2, 5, 10, 15 u 30 mun, uepe3 1, 2, 4 u 8 4 u gaynee B
HayvaJe ¥ KOHIIE KaKIOW CMEHBI.

[Ipr mpoBeneHUM KOHCOJMHMIAIMH PEKOMEHIYETCS HCIIOJIb30BaTh OAHOCTOPOHHUU JHO0
JBYCTOPOHHUUN TOPIIEBOM JIPEHAXX C y4ETOM KOHCTPYKTHUBHBIX BO3MOXKHOCTEH MpHOOpOB U
MPOTPaMMBI SKCIICPUMEHTOB.

[Ipy OAHOCTOPOHHEM JApEeHaXe W MpPU HAIUYUHM JIaTYMKa TMOPOBOTO JaBIEHUS HA TOPIIE,
MPOTHBOIIOJIOXKHOM OT JIPEHUPYEMOTO, KOHTPOJb TpoIecca KOHCOJHIAIMH JOITyCKAeTCs
BECTH [0 IOPOBOMY JaBlieHUI0. Kputepumem ycrnoBHOW cCTaOWIHM3alMd B JTOM CIy4yae
SIBIISIETCS BRIPAaBHUBAHHUE TIOPOBOTO JIABJICHUS C TPOTHBOIABICHHEM.

b.8 Mo pe3ynbraram uamepeHuit crpostes rpaduku 3aBucumocteit AV = f( Jt ), AV =1g(t)
U B TEX CIy4asix, Koraa uaMepsiercs moposoe napinenue — U = f(t), mo koropbeiM ompexaensercs
Bpems 90 %-Hoi koHcomuaaiuu tgo, Bpems 100%-Hoit koHconmumanmu tioo 1 Bpemst 50 Y%-Hou
KOHCcOJIUIaIuH tsp.

KoHnconupanuio cinepyeT mnpomoskaTh HE MEHEE CYTOK IOCie JIOCTHXKEHUS BPEMEHU
100%+0i1 puapTpaiMOHHONH KOHCOIUAALIMH, YCTAHOBICHHOH 110 rpadukam.

b.9 YactHbie 3HaueHUs: KodpuImreHTa GUIbTPAMOHHON KOHCONUAANUU Cyi IO METOIY
«KOpHEHb KBaJIpaTHBIN U3 BPEMEHN» BBIUUCIIAIOT 1O (hopMmyIie

2
¢, = Tio_h B.6)Y
90
rae Too— K03 unueHT (hakTop BpeMeHH ), COOTBETCTBYIONIUHI cTeneHn koHconuaanuu 0,90,
paBHbiii 0,848;

h— BeicoTa oOpasiia (cpefHsss MEXIY HAdYaJbHONH BBICOTOH W BBICOTOH TIOCIE
3aBepILEHUs OMbITa Ha KOHCONMIAIMIO), cM. [Ipu AByXCTOpoHHEH (QUIbTpariuu
NPUHUMAETCS BHICOTA, paBHas h/2;

bo— BpeMs1, MUH.
Bpems 90 %-Hoit GuUmbTparimoHHOW KOHCOJMIAIMN OMPEACISIETCS CISAYIOMMUM 00pa3zoM
(pucynok b.1).
[MpoBoasaT mpsimyro ab, kacaTenbHyI0 K HavalbHON JTUHEWHOW YaCTH KPUBOM YIJIOTHCHHMSI
U 3areM TpsMylo ag alcrmcchl KOTopoit Oymyt Ha 15 % OGonpme abcrmce mpsimoir ab,
[Tepecevyenne mpsiMoil aC ¢ KPUBOM YIUIOTHEHHS JAaeT TOUYKY, cooTBercTByromyio 90 %
MEPBUYHON KOHCOIUIALINH.
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Bpems 100 %-Ho#l GpUIBTPALlMOHHON KOHCOIMJALUYU OMPEAEISECTCS U3 BEIUUUHBL /t;q, |

KOTOPOE OIIPENENAeTC KaK TOYKA I1epeCceYeHUs] TOPU3OHTAIBHOM MIPSIMOM, COOTBETCTBYIOIIEH
AV = AV, 1 09, ¢ KpUBO# yIUIOTHEHHUSI.

b.10 Beruncnenue Cyj METOOM «J10Tapru(M BPEeMEHH» BBIITOIHIETCS TaK ke, KaK yKa3aHo
B [OCT 12248 (npunoxenue I1).

b.11 HopmatuBHOe M paBHOE €My pacyeTHOe 3HaueHHs Kod(duimeHTa KOHCOIUAANH
(Cvn m Cy) ompeensieTcst Kak cpejiHee apu(METHIECKOE M3 YaCTHBIX 3HAUCHHH Cyj,

Omnpenenenne 3HaueHUN Cy BBIOJIHSACTCS IS IMAIIa30Ha HArpy30K, YKa3aHHOTO B 3aaHUH
Ha J1labopaTopHbIE HCHBITaHUSA. Eciau nuama3oH BBIXOIUT 3a MpeAeibl Harpy3ok Npu
KOHCOJIMJIAIIMH, TO TIOCJIEAHNE HATPY3KU MOTYT OBITH COOTBETCTBYIOLIMM 00pa30M CMEIIEHBI.

t90 \V t’MuH

[
I
|
|
I
|
I
I
f
I
I
[
I
AVgo _________\X
b c

AV

Pucynok b.1 — I'padpmyecknii cnocod onpenenennsi 90 % nepBuuHON KOHCOJIMAANMH
MeTO/I0M «KBaJAPaTHBIH KOPeHb U3 BPeMeHN»

b.12 Tlo 3aBepuieHNHM KOHCOJHAALMU KpPaHBl JIPEHAKHOW CHCTEMBbI TEPEKPBHIBAIOTCS U
MIPOM3BOJIUTCS HarpyxeHue oOpasla IpyHTa BEpTHUKaIbHOW Harpy3koi J0 ero pas3pyuieHHs.
HarpyxeHue ocCyliecTBIsSIeTCS WU C TOCTOSHHONW CKOPOCTHIO BEPTUKAIBHOU nedopMaiiuu
oOpasta €1, WK CTyNeHYaThIM MOBHIIIICHUEM OCEBOW HArpy3KH MpHU 63 = CONSt.

CKopoCTh BepTHKATBHBIX JeopMaIuii €1 BHIOUpAETCs CASAYIOIIIM 00pa3oM.

B cootBercTBuu ¢ ykazanusimu b.8, B.9 onpenensercs spemst 100%-Ho# GuIbTpaninoHHON
KoHconmuaamuu tjopo CKOpPOCTh BEPTUKANBHBIX AedopMaluii HaXOIUTCS JeIeHHEeM 3HaueHUs
npe/ieNbHON BepTHKANbHON AedopManun €1°, MOMydeHHOH W3 MPEIbIAYIMX HCIBITAHUH
00pa31l0B JaHHOTO TPyHTa WM HpuHATON ans cynecer — 0,10, ans cyrnmuuakoB — 0,15, ans
riuH — 0,20, Ha BenmuuuHy t100

e1= &1/ tioo, G.7)

rle & — CKOPOCTb BEPTUKANBHBIX Ae(opMaruii.
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[Ipu cunoBoM cmocoOe Harpy)XeHHsi BeIMYMHA CTYNEHEH YCTaHaBIMBAaeTCs U3
HEOOXOoaUMOCTH MOAyunuTh 8—10 cTymeHedl Harpy3kud 0 JOCTIDKCHHS Pa3pyIICHUS.
Bolaepxka Bo BpeMEHH Ha KaXKIOW CTYIIEHU yCTAHABJIMBAETCS IyTEM JAEJIeHUs BpeMeHHU tioo
HA YKCJIO CTYIEHEH.

B mpouecce ucnbITaHus PETUCTPUPYIOTCS JABJICHHE B Kamepe NpuOopa, BepTHKalbHas
Harpyska Ha oOpasel rpyHTa, BepTUKaJIbHbIE IEPEMEIICHHUS], IOPOBOE JaBJICHHUE.

HcnplTaHus 3aKaHYMBAIOTCS IIPU BBIIOJIHEHUN OJHOTO U3 KpUTEpUeEB, yka3zaHHbIX B ['OCT
12248.

b.13 Ilo pe3ympTaraM HCHBITAHUH OIPENEISIOT COOTBETCTBYIOUIME IPEACIbHOMY
PABHOBECHUIO YAaCTHbIE 3HAYCHUS YIPPEKTUBHBIX HAPSHKEHUH 01 1tm U 0’3 1tm- COBOKYITHOCTB 3TUX
3HAYEHU, MOJIy4YEHHBIX B pa3HbIX OIBbITaX JJIsl OTHOW Pa3HOBUHOCTHU IPYHTA, UCHOJIb3YETCS IS
orpezeneHuss HopMaTuBHBIX (1@, Ch) U pacueTHbIX (1gQ'ty, C'1y) 3HAYCHUN XapaKTEPUCTUK
IPOYHOCTH CTaTUCTHUECKUMHU MeToJamu B cootBeTcTBum ¢ 'OCT 20522.

Onpenenenue JaBjieHUs NPeIyNJIOTHEHUS p', METOOM KOMIIPECCHOHHOI0
cxkaTtus U kodpPpuuuenta nepeymioraenuss OCR

b.14 Omnpenenenue BeTUYMHBI p'. BBINOJHIETCS B KOMIIPECCHOHHBIX MpUOOpax,
oOecrieunBarOIIMX Tiepeaady Ha o0pasell BepTUKAIBHBIX HampspkeHud 10 5—10 MIla ¢
pasmepom koser quametrpoM S0 u/umu 70 MM 1 Beicotor 20 £ 2 M.

b.15 Harpyxenue o0pa3ioB NpoOU3BOIUTCA CTYyIMEHsIMHU 10 HampsikeHud B 5—10 MIla (B
3aBUCHUMOCTH OT TJYOMHBI 3ajeraHusi oOpa3la U OXUIAEMOW BEIUYUHBI JaBIICHUS
npeayrioTHeHus). Harpy3ky Ha KakIol TOCHEIyIoUIel CTYNeHH CleayeT NpUHUMATh
paBHOM yIBOEHHOMY 3HAUEHHIO HArpy3Kd Ha Mpeapiaymiei crymnenu, Hampumep: 0,012;
0,025; 0,05; 0,1; 0,2 1.1., MIla. PekoMeHyeTCsl YCTaHABIIMBATh JIOTIOJTHUTEIBHBIC CTYIICHH
Harpy>keHusi B 00JacTH MpeanoiaraeMblx 3HaueHui p'.. Heobxoaumoe Bpems BBIIEPKKH Ha
KaXJI0M CTYIIEHU Harpy3KH COCTaBJIsIeT HEe MeHee 24 4.

b.16 Jlns Bcex WHCHOBITHIBAEMBIX TPYHTOB HEOOXOIMMO OMNpeneniaTh (pu3nyeckue
XapaKTEpUCTUKHU U TPAHYJIOMETPUUYECKUIN COCTaB.

b.17 Omnpenenenue YacTHBIX 3HAYEHUN P'c BBINOJHSAETCS NO KOMIPECCHOHHBIM
KpuBbIM MeToaoM Kaszarpanne, aist 4ero HEOOXOIMMO BBIIOJHUTH CIEAYIOLIUE
noctpoenus. [lo momydeHHBIM B KaXJAOM ONBITE pe3yibTaraM  CTPOUTCS
KOMIIpECCHOHHAas KpuBas B moiaylorapupmuueckom wmaciradbe (pucyHok b.2). Ha
rpaduke onpeaesnseTcs ToUka, COOTBETCTBYIOMAst HanOobIIe KpUBU3HE KPUBOM, yepes
3Ty TOYKY TMPOBOJATCS TOPU3OHTAIbHAS JUHUS W KacaTelbHas K KPHUBOH, 3aTeM
OpOBOAMUTCS OucceKkTpuca yria o Mexay Humu. Ormnpenensiercs TO4YKa IepecedeHus
OUCCEKTPUCHl yTJIa O C MPOJOKEHHEM MPSIMOJIUHEHHOTO ydacTKa KOMIIPECCHOHHOMU
KpUBOM, TPOEKIUs KOTOpOM Ha OCh JaBIE€HUH p' M [daeT BEIUYMHY JIaBJICHUS
npenyrmiotTHenus p'c (pucyHok b.2).

b.18 Onpenenenne ko3 dunmenTa nepeyruioTHEeHUs TPOU3BOIUTCS 1O (hopmyIie

OCR="P: 6.8)
Po

rnae p'. u p'o — COOTBETCTBEHHO (P (EKTUBHOE IaBJICHUE MPEAYINIOTHEHUS U 3P PEKTHBHOE
OBITOBOE JaBJICHHUE HA TITyOWHE 3ajieraHus oOpasiia.
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b.19 Pe3ynpraThl UCHBITAHUKA S KaXIOTO HHXKEHEPHO-TEOJIOTUYECKOTO 3JIEMEHTa
JIOJDKHBI OBITh IPE/ICTaBJIEHbl NAcCIOpPTaMHM HCHBITAaHUH € TpauKaMu KOMIIPECCHOHHBIX
KPHUBBIX U CBEACHBI B TAOIUILY C MPUBA3KOH 1o riyoune. [lo kaxmnomy uz UI'D nomxHbI ObITH
paccuMTaHbl CpeJHHE 3HAueHWs JaBJIEHHs NPeAyIUIOTHEHUA p'. U KodpuuMeHTa
nepeymiotTHernst OCR.

0,38
0,37
0,36

Y

0,35 N

0,34
0,33 I~

0,32 H
’ N\

0,31 \

0,30 N

0,29 $+— N
0,28

KoadbduumeHT nopucroct e

0,27
0,26
0,25
0,24

10 100 P.xlla 1000 10000

Pucynok b.2 — Onpenenenue 1aBjieHHs NpeIymIoTHeHUs D' mo metoay Kazarpanae

Oco0eHHOCTH olpee/IeHHs] TAPAMeTPOB MPOYHOCTH U 1e)OPMHUPYEMOCTH
TPYHTOB NPH THHAMHYECKUX BO3/1eiCTBUIX

b.20 JIlunamuyeckasi IpOYHOCTH TPYHTA Ha CABHT OIIPEJENIETCS KaK MpeIebHOe 3HAUCHUE
CYMMBI  CTaTU4ECKOW KOMIIOHEHTBI ~ CIBUTOBBIX HANpsHKEHUH 7,1  LUKINYECKOU

COCTaBHHIOU.[CI‘;I Tcy Ha MOBCPXHOCTHU PA3PYHICHUS
(Tf ,cy),,pa) = (Ta + Tt’y) npeod = f (N ’ d507lu0' ’ a)l""’a)n)’ (Bg)

rae  N— 4uciao HUKIOB HarpyXeHHUs,
Gho— XapaKTepUCTHKA IPAaHYJIOMETPUIECKOTO COCTaBa IPYHTA,

Us — mapametp Jlone;
w1, Wn — JIPYTHE OMPEENIONINe TapaMeTphl;

T o IINKOBBIC 3HAUYCHHUSA TUHAMHUYCCKUX CABUTAOIINX HﬂHpSI)KGHPIfI.

JlaBopaTtopHoe MonenHpOBaHUE HANPSHKEHHO-Ie(OPMUPOBAHHOTO COCTOSHUSI 3JIEMEHTa
rpyHTa B ocHoBaHuu I['TC, kak mnpaBuiao, OXBATHIBAET JIMIIL YCIOBUS T'apMOHMUYECKHUX
BHEIIHUX Bo3aehcTBHN (pucyHOK b.3). OIBITBI MPOBOJSTCS B YCIOBUSX TPEXOCHOTO CHKATHS
HJIU IPOCTOr0 CABUTA IMMPU HATTUINHN .HI/I6O OTCYTCTBHUU APCHUPOBAHU.
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Tey

Ta

Pucynok b.3 — Bo3MoO:KHBI€ COOTHOIIEHUS UKJIMYECKOH U CTATHYECKOT
COCTABJSAIOIINX KAacaTeIbHbIX HANPSIKEeHUI

b.21 Jlunamudeckwe mapaMeTpbl TPOYHOCTH TPYHTOB SIBJISIFOTCS WHTETPAbHBIMU
XapaKTepUCTUKAMU M OJHOBPEMEHHO 3aBHUCAT OT (DU3MUECKUX CBOWCTB TPYHTOB U
MapaMeTPOB BHEUIHUX BO3ACHUCTBUU. J[MHaAMUYecKas MPOYHOCTh T'PYHTOB OIpPEAEISAETCA B
JOJIIX OT CTAaTUYECKOM MPOYHOCTH OTAEIbHO IO KaXKIOMY BHAY BO3ACHCTBUSL.
JledopManmoHHbIE XapaKTePUCTHKU — JIUHAMUYCCKHA MOIYJIb CIBHTa W KOI(PPHUIMCHT
neMnpupoBaHUs — OMPEEISIFOTCS Ha OCHOBE aHaINM3a BHYTPU LIUKIOBBIX MPOIIECCOB (TIETENb
Harpy>keHus).

b.22 [IpoyHOCTh TPYHTOB MpU AUHAMUYECKUX BO3JCUCTBUAX PEKOMEHAYETCS OMpPENesTh
Ha OCHOBE T'MIIOTE3bI O BO3MOKHOCTH JINHEMHOI'O HE3aBUCUMOI'O CYMMHUPOBAHUS PE3YJIBTATOB
BHCITHUX BO3JCHCTBHI (HakoruieHus mnoBpexaeHuit) Ilammrpena—Maiinepa. CoriacHo
TUTIOTE3€ HAKOIUJICHUSI TIOBPEKICHUN CyMMapHbId 3(Q(PEKT IUKIOB HATPY>KEHUsI pa3IndHON
VHTEHCUBHOCTH  OINpENENACTCS  JIMHEMHOM  CYNEpIO3MUMEeM U HE  3aBUCHUT  OT
IIOCJIEIOBATEIbHOCTH OTACNIBHBIX LUKIOB. [[09TOMY BIMSHHE NTUHAMHUYECKOIO BO3JEHCTBHS
MOKET OBITh OXapaKTePU30BAHO KaK OSKBHUBAICHTHOE YHCIO ITUKIOB HArpyKeHUS N,
KOTOpOE€ 10 KyMYJISTUBHOMY 3((EKTy HaKOIUIEHUS TMOBPEXKIAEMOCTH COOTBETCTBYET
pealbHOMY BHEIIHEMY BO3AeHcTBHIO. TakuM 00pazoM, TWHAMUYECKOE MOBPEXKACHUE MpU
HEKOTOPOM YPOBHE HaIpsDKEHUN XapaKTepus3yeT MOBPEXACHHUE MPH JI0O00M JPyroM ypOoBHE
HaIpPsOKCHUN.

PeanpHOE BO3/IEHCTBUE SBIISECTCA HEPETYISIPHBIM U JUUIS OLIEHKH TOBPEXKIa€MOCTH IPYHTOB
JOJKHO OBITh TPENCTaBICHO B BUJE IOCIEIOBATEILHOCTH CHHYCOUJATBHBIX BOJH (WU
TPYIII BOJIH) C YPOBHEM BO3JICUCTBUS B KOKIOM TPYIIe, TUIIMYHBIM ISl pacCCCMaTPUBAEMOTO
IKCIUTYaTaIMOHHOTO pexuma. Takoil aHanmm3 0a3upyeTcs Ha HKCIEPHUMEHTAJIbHBIX JaHHBIX,
ONUCHIBAIOIIMX MPOLECC HAKOIUICHUS UUKIAYECKOW W CTAaTUYECKOM COCTABIISIFOLIUX
CABUTOBOM ehopMalliu, UM TIOPOBOTO JABJICHUS MIPH POCTE YHCIIA IIUKIOB HATPYKCHHUS.

b.23 Meton ompeneneHus mapamMeTpoB MPOYHOCTH TPU JHHAMUYECKUX BO3JICHCTBUAX —
pacueTHO-IKCIIEPUMEHTANBHBIN, OCHOBAHHBIM Ha METOJIE TOCIEeI0BATEILHBIX MPUOIMKEHUN.
[Iporpamma wWcCHBITAHUN JOJKHA YYWUTHIBATH Pa3lIMYHbIC TOTECHIMAIbHBIE (OPMBI MOTEPH
YCTOMYMBOCTH CHCTEMBI «COOPYKEHUE—OCHOBAHUEY», A TAaKXKE MPOTHO3UPYEMbIE YPOBHHU
CTaTMYECKUX U IMKIMYECKUX HaIpsDKeHUH B ocHOBaHMHU. [Ipu GopmMupoBaHUU MPOTrpaMMbl
1ab0OpaTOPHBIX HWCHBITAHUN JIOMYCKAeTCs paccMaTpuBaTh HE BCE BHUABl BHEIIHUX
BO3JCHCTBUM, a JIMIIb HAUXYJIIWE C TOYKHA 3PEHUS] BO3MOXXHOW MOTEPU COOPYKEHUEM
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ycroitunBoctd. KoHcepBaTu3M  MMOMy4yaeMbIX OIIGHOK JIOJDKEH OBbITh  MOATBEPKACH
MMEIOIIMMUCS JaHHBIMU HUCCIIEIOBAHUNM JTMHAMUYECKUX CBOMCTB IPYHTOB B POCCHMCKON MU
MHUPOBOMU IPAKTHUKE.

b.24 OcHoBHOM 3amadeil SKCHEPUMEHTAIBHBIX JTA0OPATOPHBIX HCCIASAOBAHUHN SBIISCTCS
OTpe/ieNieHue KOJIMYEeCTBA LUKIIOB HarpyxeHus N, HEOOXOAMMBIX IS pa3pylIeHUS TPyHTa
IIPU PA3JIMYHBIX COOTHOIIEHUSIX CTATUYECKOW U IMHAMMYECKOW COCTABIIAIOIIMNX IUKINYECKOU
Harpy3ku. BbINofiHsAE€Mble ONBITHI — HEAPCHUPOBAHHBIC, C KOHTPOJIEM HANPSXKEHUM WU
nedopManuii. YpoBeHb CTaTUUECKUX CIABUTAIOIINX HAIPSHKEHUN 3a7aeTcs B 3aBUCUMOCTU OT
[NIyOMHBI pacCMaTpUBAaEMOI0 CJIOsl, JOINOJHUTENbHON MPUTPY3KU OT COOPYKEHMsSI, YPOBHS
BHEIIHUX JUHAMUYECKUX BO3ICHCTBUM.

IIpenBapuTenbHO ONpeneNseTcs COIPOTUBICHHE HEIPEHUPOBAHHOMY CIBHIY S, CBSI3HBIX

TPYHTOB U NapaMETpbl TPCHUA JI1 HCECBA3HBIX I'PYHTOB B YCJIIOBUSAX KBA3UCTATHUYCCKOI'O
Harpy>xKeHus. 3aTeM, Ipu pa3iIndHbIX KOM6I/IH8.I_II/I$IX HOpMaHHSOBaHHOﬁ CTaTUYECKOM

COCTABIAIOIICH HANPSOKCHUH (Ta/Su, Tal/ Oy, TolSu, Tey/ OL,) (ukcupyercs KoamdecTBo

LMKJIOB HArpy>KEHUs, IPUBOALICE K Pa3pyLICHUIO TPYHTA B YCIOBUAX «3aKPBITON» CHCTEMBbI
IpU MEPEKPHITOM JApPEHaXKe, YTO COOTBETCTBYET IIOCTOSHCTBY 0ObEMa  IOJIHOCTBIO
BOJIOHACBILIIEHHOTO 00pa31ia MpH CABUre.

OneHka TUHAMUYECKON MPOYHOCTU Oa3zupyercss Ha SMIIMPUYECKH MOJIYYEHHBIX KPHUBBIX

T T . T
paspymenns ——— f (N) wm f,‘°y — f(N)— mis mecBssupix rpyHTOB M —— — f(N) wm
c

Vo \'¢]

T
—¢ — f(N)— ms cBsi3HBIX TPYHTOB. 37ech N — mpeaensHOe YUCIIO0 IUKIIOB TPH pa3pylIeHUH

!

vo B(I)q)CKTI/IBHLIe HAIllpsZKCHUA  TIPpU KOHCOJIMOAanuu, 7, — CTAaTUYCCKaA

obOpazua, ©
COCTAaBJISIFOLIAs CABUTAIOIINX HAMPSKEHUH, 7., — HUKIMYECKas COCTABISIONIAS CABUTAFOLINX
HANPSDKEHUH, S, — CONPOTUBIICHUE HEJIPCHUPOBAHHOMY cABUTY. [loa paspymenuemM oOpasia
MOHUMAIOT JOCTIKEHHE 3aJaHHOTO YPOBHS JedopMaluu — CTaTHYeCKOH (Y, €3) WU
IUKINIECKON (Y, €cy), N30BITOYHOTO MOPOBOTO JaBieHHs. [Ipu IpoBeIeHUHN SKCIIEPUMEHTOB
KPUTEPUSIMH OCTAHOBKH OITBITA PEKOMEHIIYETCS CYHTATh JIOCTMDKCHHE IEPBHIM OJHOTO W3
CIEAYIOIINX YCIOBUN:

CTAaTUYECKOM CocTaBIsONIeH caBuroBoi nedopmaruu 20 %;

aMIUTUTYAbI muKIndeckoit nepopmanuu 10 %;

JOCTHIKEHHE TIOPOBBIM J1aBlieHHueM ypoBHS 95 % o

.
vo'!

noctkenrne N =1500 (ypoBeHb MOKET MEHATHCS B 3aBUCUMOCTH OT BUJa MOJIEIIHPYEMOTO
BO3JICUCTBUS).
JIist HeCBS3HBIX 0Opa3lloOB TPYHTOB PE3YJIbTAThl MCIBITAHHA MOTYT OBITH MPECTaBICHBI

. AU T
Takke B Buje 3aBucuMocTeii —— = f| N,—~ |, 0 KOTOPHIM OMpeeNseTcs CyMMapHOe
c

vC GVC
HaKOIJICHHE W30BITOYHOTO MOPOBOTO JABJIEHUS >KUIKOCTU B FPYHTE MPU paccMaTpUBaeMOM
BO3JCHCTBUH.

b.25 Ouenka nedopMalMOHHBIX XapaKTEPUCTHK TPYHTOB MpPHU JAMHAMHUYECKUX
BO3/ICHCTBUSX MPON3BOIUTCS KaK HA OCHOBE ITOJIEBBIX, TaK U JJAOOPATOPHBIX MCIIBITAaHUH.

[Tox nedopManOHHBIMU XapaKTEPUCTHKAMH CIIEyeT NOHMMAaTh AWHAMUYECKUI MOIYIb
casura G u ko3P uumeHt nemndupoBaHus D Ouenka MOJIyJsl CABHra ImpH aedopmarusx
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6 15 .
10°-10" npousBoaMTCS O pe3ysibTaTaM MPSIMbIX U3MEPEHUI CKOPOCTH MOMEPEYHBIX BOJIH s
B IOJICBBIX U JIA0OPATOPHBIX YCIOBUAX U MEPECUETOM 10 (hopmylie

G = pv’. (6.10)

B maGopaTopHBIX YCIOBHSX H3MEpEHHs JOJDKHBI MPOBOAMTCA Ha oOpaslax TpyHTOB B
YCIIOBUSIX TPEXOCHOTO CXKATHUS MPH HAIMPSHKEHUSIX, MAKCUMAaJIbHO OJIM3KUX K MPUPOTHBIM Ha
3a/IaHHOM TTyOMHE MyTeM YJIbTpa3ByKoBoro 3oHaupoBanus (bender element).

Jlepopmarmn 10> — 10° oxBaThIBalOTCS 1a6OPATOPHEIMU HCIIBITAHHSME B PE3OHAHCHOIM
KOJIOHHE, cBbime 10° — B npubope TPEXOCHOTO CKaTUs (OIBITHI ¢ KOHTPOJIEeM Aedopmariuii).

HcxoaupiMy TaHHBIMH Ui omnpezeneHus: koddduiuenta aemndupoanus D™ sBusiorcs
BHYTPHUILIMKIIOBBIE 3aBHCHMOCTH HAaNpsDKEHHH W nedopMmanuid  (METIM  HArpy>KEHHS).
Pe3ynbraromM HCHBITAHUN SBISIOTCS KPHUBBIC GY= flyey @', ) u DY = flyey @', 1), tie yey —
aMIUIMTYyJa aeopMalii CABUTa, ¢ — cpenHue A(GQEeKTHBHbIC HANpsDKCHUs B TpyHTE, f —
4acTOTa HarpyKEeHHUS.
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IIpuno:xxkenue B
(o0s13aTesIbHOE)

Onpenenenue moay.ei negopManuu OCHOBAHMI
JJIS pacyeTa nepeMenieHnii cCoopyKeHui

B.1 B 3aBucumocTu OT BUJIOB COOPYKEHUI M CXEM pacueTa IepeMeleHU TPUHUMAIOTCs
pasnuyHble 3HaueHus Moxyiei neopmarmu Ei(Ep), Es), En.

3a UCXOAHBIC MPUHUMAIOTCS 3HAUCHUS MOMIYJICH, OIpENeICHHBIE KOMIIPECCHOHHBIMH
WCIBITAHUSMU WM MOJIEBBIMH OINBITAMHU HA IITaMIax.

B.2 Moayns nedopmaruu i-ro cios E; ciaenyer onpenensats mo popmyiam:

Ei’ = Ei'Birnoi ; B.1)
E = ﬂ’ B.2)
€, 78

rae E, — Moaymb seopMarmy nepBUdHOi (E,;) nm Bropuunoit (E;;) BerBH

KOMITPECCUOHHOW KpUBO#l (B COOTBETCTBYIOIIEM AHANa30HE JaBICHUN OT
COOPY>KEHHSI M BEca TPyHTA);

2Vi2 .
p=1- T B.3)X
my; = MMy, B.4)

€1 — OTHOCHTENIBHOE CKAaTUE IPYHTA, COOTBETCTBYIOLIEE HANPSKEHUIO OT COOCTBEHHOTO
Beca IPyHTa B CEPEIMHE i-T'0 CJI0sl OCHOBAHUS 01 = MiZ ;

€ — OTHOCHUTEIBHOE C)KATUE TIPYHTA, COOTBETCTBYIOLIEE CYMMApPHOMY HANpsLKEHHIO;

0, =Y, Z +0,( 0. — HanpsDKEHHE OT Beca COOPYKEHHS B CEPEIHE I-TO CII0SI OCHOBAHHUA);

Vi — K03 (PUIHEHT MomepevyHOro pacIMpeHUs TPYHTA i-T'0 CIIOS;

Myl — K03 GULUEHT, TPUHUMAEMBII! [UIS IBUIEBATO-IIIMHUCTBIX TPYHTOB PABHBIM OTHOIIEHHIO
MoayJsa qedpopMaliny, MOITYYEHHOTO MPU HCMBITAHUM TPYHTOB IITaMIIaMH, K MOJYJIIO
negopManuy, MOJTyYEHHOMY IpPU KOMIIPECCHOHHBIX HCHbITaHUsAX. [Ipu oTCyTCTBHM
YKa3aHHBIX JaHHBIX KOY()(QUIMEHT My A7 MbIIEBATO-TIIMHUCTBIX T'PYHTOB TBEPAOH MU
MOJTyTBEPI0 KOHCUCTEHIIMI JOMYCKaeTCsl IPUHUMATh 110 pUCYHKY B.1 B 3aBucuUMOCTH
oT Kod(duimeHTa MOPUCTOCTH € W TOKaszarens Tekydectu .. [lns meuieBaro-
[JIMHUCTBIX TPYHTOB IJIACTUYHBIX KOHCHUCTEHIUI W MEeCYaHbIX TPYHTOB KOA(PPHUIIMEHT

MY IpHHUMAETCA paBHBIM 1;
M, — K03 ULUEHT ycloBU pabOThI, ONpeaesieMblii 10 popmyiie

mCi = — , BSX

rie A — mromans pyHIaMeHTa, M2, oIpe/enseMas s (yHIaMEHTOB ¢ COOTHOIICHHEM
cropon I/b <3 kak A= Ib, a s pynnamentos ¢ coorromenneM /b <3 kak A= 3tf;
Ao — mmomaae, paBHas 1 MZ;
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N— mapamerp, ONpEAe/IIeMbId 1O pe3yJabTaTaM HCIBITAHHHK I-TO CJIOS TPYHTa JIBYMS
IITaMIIaMH Pa3IMYHBIX IUI0MIae A 1 Ap TIOT OTHOM 1 TOH ke Harpy3Koi 1o hopmyiie

AS, .
As,;
n=1-——2/ B.6)
[o} ﬁ
A
mp;
Ie;"“ 0,6
4-
3546 =08
a{er = 1.0\
€ = 1,2 \
25 e =1, \ \
246 = \\
1,54 A\
1
0 .y

0,25 0.5 0,756 1

Pucynok B.1 - I'paduxk nist onpenejenns kodppuuuenra my

B dopmyie (B.6):

AS1j, ASyj — IpUpallleHus 0Ca0K IITAMIIOB ¢ TUIOMaAsIMU Ay U Ay OT JOMOJTHUTEIHHOTO
JIABJICHUS 110 Pe3ybTaTaM HCIBITAHUH i-T0 CITOSL.

[Ipu OTCYTCTBMM AaHHBIX IITAMIIOBBIX HCHBITAHUM JOMYCKAETCS MPUHUMATh CIEAYIOIINE
3HAYEHUsI mapaMeTpa N; 71l TPYHTOB:

MBLIEBATO-TIIMHUCTBIX JIEIHUKOBBIX . ..vvvveeennneeeennnnns. .0,1-0,2;
OCTAJILHBIX MBIIEBATO-TIIMHUCTBIX . .''nnneeeenenneeennnnnn 0,150,3;
TIECUAHBIX .. nnvveeeenne ettt e e e et e e e e eeeeeeaans 0,25-0,5.

MuHUMaNbHBIE WM MAaKCUMAJIbHBIE M3 YKa3aHHBIX 3HAYEHHI Nj ClIeyeT IPUHUMATh, €CITH
CKMMaeMbIi CJIOM OCHOBaHUS OIpeNeseTcss HCXOms W3 YCIoBHH Ozp = 0,%0,¢ wm
ozp = 0,d,4 coorBerctBeHHO (cM. 11.6.2). Ilpm mpoMexyTOUHBIX 3HAUCHUSAX TIITyOUHBI
CKUMAEMOT'0 CJIOS 3HAUCHUS N; MPUHUMAIOT IO HHTCPIIOJIAINN.

B.3 Cpennuii mMonmynp aedopmanuu Bcero cxumaemoro ciosi Ey, a Taxke cpemnee
3HAYCHUE Vi CIIEAYET ONPEeISTh 10 HopMyIam:
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>

i=1

En=-2—; B.7
m nﬁ I

m

1

=

vm:Zvi

n
i=1

, B.8)

T

rue E — 1o xe, uro u B popmyie (B.1);
v, —TO Xe, 4To U B popmyie (B.3);
h — TommuHa I-ro ciost rpyHTa;
A — IJI0IMaab SMIOPhl BEPTHKAIBHBIX HAMPSHKEHHH OT JaBJACHUSA [ IMOJ IMOJOIIBOM

COOPY)KEHHS B Mpeiesax i-ro cjos rpyHTa, onpeaessieMast mo npuiokenuto K st
rIIyOUHBI Z, COOTBETCTBYIOIICH CEpEANHE I-TO CII0sI.
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Ipuiaoxenue I'
(o0s3aTesbHOE)

Pacyer ycTOHYMBOCTH COOPYKEHUH HA CABUT
110 MOBEPXHOCTH HEOTHOPOJAHOTO OCHOBAHMS

B cinydae HeogHOpPOOHOrO (CIOMCTOrO) OCHOBAaHUS pACUYETHbIE XapaKTEPUCTHUKH
MPOYHOCTU TPYHTOB 1g@|, G MOIDKHBI OBITH 3aMEHEHBI CPETHEB3BEIICHHBIMU 3HAYCHUSMU
3TUX XapAKTEPUCTHUK tZP| m, Cim.

ITpu 3TOM UMEIOT MECTO CIEAYIOLIME CIyYau:

a) eciHM CJIOM TPYHTOB OCHOBAaHMS BEpPTHKaJbHBI WJIM yroil mnajaeHus ux Oosee 60°, a
MIPOCTUPAHUE CIIOEB OPUEHTHUPOBAHO TOMEPEK HAIMpPaBJICHUS CABUTA WIH yroJl MEXIY HUMHU
omm3ok Kk 90° (pucynok I'.1), 3HaueHne OCpeTHEHHOW XapaKTEPUCTUKHU tgQ|m OMpeeseTcs
13 ypaBHEHUS

Ptgp, = [otgp dA, r.1)
A

rae P — paBHonelicTByIO1Iasi HOPMaIbHBIX CHUI,
A — mnomaap MOAOMIBEI COOPYKEHUS.

N Xo € ....Ef/
bt ~~p, IW
Eon 00

p /Km—-—{ 'F,};J‘”‘
A x

Pucynok I'l — Cxema K pacyeTy yCTOHYHBOCTH COOPY:KEHHIT HA CIBUT
10 IJIOCKO¥ NMOBEPXHOCTH OCHOBAHMS C HEOAHOPOIHOM MONepeYHoi
CJIOMCTOCTBIO TPYHTOB NPH 00JILLIOM YIJIe NAJCHUS CI10EB

HopwmaiibHble KOHTaKTHBIC HAMIPSDKEHUS G OMPEACIISIOTCS B 3TOM cliydae 1o ¢hopmyse

_p 1 L&
- [EdA" [ExdA |
A A

o}

.2)

I7ie SKCIEHTPUCUTET e U adcuucca X OTCUUTBHIBAIOTCS OT OCH, MPOXOoAslel yepe3 Touky O,
M0JIO’KEHHE KOTOpoi onpezensercs GopMyIioit

[ExdA

Xo C.3)

_A
jEdA '
A
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3nauenus tgo, , ¥ ¢|m ONPENENAIOTCA 110 popMynIam:

[Etgo.dA  [Etgo,xdA
A .

: jEdA " jEdeA ¢4
A A

9o, =

1
Cim :Zj.cldA' C.5)
A

0) pu OAHOPOTHOM CIOUCTOCTU TPYHTOB Ha MPOTSHKEHUH TOJIOIIBBI COOPYKEHUS, T.€. IPH
OJMHAKOBOM JI0JI€ KaXKJOr0 CJIOS Ha Pa3sHbIX y4acTKaxX IIMPHUHBI MOAOUIBBI, 3HAYEHUE tZO|m
omnpezensercs no Gopmyie

[Etgep,dA

NETS )

99 m =

IIPU 3TOM 3HAa4YCHHE C|m onpeessercs mo Gopmyite (I'.5);

B) €CIIM MPOCTUPAHUE BEPTUKAIBHBIX CIOEB I'PYHTOB OCHOBAHUS OPUEHTHUPOBAHO BJOJb
HaIpaBJICHUsI CIBUra WM Yroid Mexay Humu MeHee 10°, 3HaueHHs tgQim U C;m TaKke
omnpenensitores mo Gopmymnam (I'.5) u (I'.6);

T') €CJIU CJIOU IPYHTOB OCHOBAHUS TIOJIOTHE ¢ yIiioM majenuss mMeHee 10° (pucynok I7.2) ,
TO ¢| momnpeaessiercs mo popmyne (I'.5), tge, m onpeaensiercst mo popmyie

| e
90, n =— j tgep, dA+— Itg(P| XdA, T.7)
A A I A
rac | — MOMCHT MHCPLUHU ITUIOMIAAN ITOAOHIBBI.
hw o
R o T
T/IW % —-—rw ?
el
m————— : o 2\ -~
:":—-w-.__, E,hw 0 & o E/;’.W | ——
“— Lo }(5 L umpg— X ——
2. lim — lim *0 ; -
A — P —
g come ey o r—

Pucynok I.2 — Cxema K pacdeTy yCTOHYHBOCTH COOPY:KEHHSI HA CABUT
MO IJIOCKOW MOBEPXHOCTH OCHOBAHMS C HEOJHOPOIHOM MonepeYHoM
CJIOMCTOCTHIO TPYHTOB NMPH MAJIOM yIJie MaJeHUs CJ10eB
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IMpuiao:xenue /I
(pexomenayemoe)

Pacuer ycTOHYMBOCTH COOPYKEHUH
IPH CABUIE C IOBOPOTOM B IJIAHE

J.1 Pacyer ycTOWYMBOCTH COOPY)KCHHUSI PEKOMEHIYETCSl MPOU3BOAMTH C YYETOM €ro
MOBOPOTa B IJIaHE (B MJIOCKOCTH TMOJOLIBHI) B ClIydae, €ClIU pacueTHas ciaBuraromas cuia F
NPUJIOKEHAa C OKCIEHTPUCHUTETOM € > 0,05vIb . [Ipy >TOM TIOBOPOT COOPYKEHUS
paccmarpuBaeTcsi OTHOCHTENbHO ToukH O — 1ieHTpa mosopoTta (pucyHok J[.1) .

RDI.:
y
T2 T
AA
r - Q
Tlim C
<9 AT
C
5 |eF %
"y
T3 Ta
F

Pucynoxk /I.1 — Cxema K pacueTy yCTOHYHUBOCTH COOPY:KEHUS NPH NMJIOCKOM CABHIe
€ TIOBOPOTOM B IJIaHe (€3 yueTa 0TIopa rpyHTa

Ha pucynke /.1 o6o3nadeHo: — Cy HEHTP TSKECTU MOJOUIBBI coopyxkeHus; C — LeHTp
TSKECTH SIIOPHI PACHIPEICIICHHBIX 10 MOAOIIBE MPEAEIbHBIX KAaCATENbHbIX HAPSKEHUH; 7,

T,, T3, T, — MpeJeibHble KacaTeIbHble HANPIKEHUSA; X, — PACCTOSHHE, OMpEAeNieMOe IO
bopmyie

n

ZT"m XAA

i-1
—_—
Z Ty AA

i=1

B cnyuae nuHeHHON 3aBUCMMOCTH KacaTENbHBIX HAMPSHKEHWH OT KOOPAWHAT W TPHU
IPsIMOYTOIBHON (hOpME MOAOIIBEI COOPYKEHUS X, OIpeensieTcs 1no Gpopmyie

X =

C

11— T

X =|_. I_.T4_T3
o .
6 1,+1, 6 T,+7,
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J.2 Tlpu OIHOPOJHOM OCHOBAaHMM W PABHOMEPHOM pAacClpeleleHud HOPMAaJIbHBIX
HaNpsDKEHUH SKCLEHTPUCUTET €F pacueTHOM casuraromiel cunbl F  pexoMmenayercs
OIpesIeNIATh OTHOCUTENBHO LEHTPA TSKECTH MOA0MIBEL coopyxkenus Cq. IIpu HeogHOpOAHOM
OCHOBAaHMM WJIM HEPAaBHOMEPHOM paCHpEAEICHUM HaNpsKEHUH HKCLEHTPUCUTET €r
HEOOXO/UMO OIPENENIATh OTHOCHTEIBHO LIEHTpPA TSHKECTH OSIIOPHI PACIpPENesICHHBIX 10
HOJIOLIBE COOPYKEHUS NPEeAEIbHBIX KacaTeIbHbIX HAIPSKEHUN Tiim = otgQ| + Cj.

Cxema K pacyery yCTOWYHBOCTH COOPYXEHHH MPH INIOCKOM CIBUTE C TOBOPOTOM B ILJIaHE
0e3 yueTa OTIopa rpyHTa ¢ HU30BOI CTOPOHBI ITpUBeJeHa Ha pucyHke J1.1.

J.3 Tlpu pacuere YCTOWYMBOCTH COOPYKEHUH C TNPSAMOYTrOJbHBIM MU OJNHM3KHUM K
IPSAMOYTOJIBHOMY OY€pTaHHEM I10/I0IIBbI U PABHOMEPHBIM PACIpeiEICHUEM Tjim IPEAeIbHYIO
CUJIy COIPOTHBIEHUS CIBUTY Ryt 0e3 yuera oTnopa rpyHTa peKOMEHIyeTCsl ONpPEAeiATh 10
dbopmyre

I:\)pl,t = at RpI ’ (Z[ 1)
rze o — 0e3pa3mMepHblil K03 ULUeHT, onpeensemMbli o pucyHky /1.2a;

Ryl — mpeznenbHas cuna conpoTUBIIEHUS NIPU IJIOCKOM cABUTE O€3 1O0BOpOTa, ONpeness-

eMasi B COOTBETCTBHH C 7.9.

[IpenenpHyIO CHITYy CONPOTHUBIICHHS IIPH CMEIIAHHOM C/IBUT€ C TOBOPOTOM COOPYKEHHI Ha
HECKAJIbHBIX OCHOBAHUSX PEKOMEHJIYeTCsl TaKKe ONpEeAEsATb, UCIONb3Ys KO3(D(UIUEHT oy,
MOJIyYEHHBIN 110 pucyHky Jl.2a.

.4 TIlpm HenmpsMOYrojibHOM OYEpPTAHUU TOAOIIBBI COOPYXEHHS, HEPaBHOMEPHOM
pacrpeneneHnuu Tjm WX TpH HEOOXOIMMOCTH yYeTa OTIIOpa TPYHTa C HHU30BOW CTOPOHBI
(pucynok [1.3) mpenenbHas cHiIa CONPOTHBIECHHS Ryt M KOOpAMHATBHI LIEHTpa IMOBOPOTa
OTIPENIENIAIOTCS CIICAYIOMIMMHU TPEMST YPaBHEHUSIMH PAaBHOBECHS:

> Tim SINOAA=G; (1.2)
D Ty CODAA+YLE =Ry (1.3)
Z Tlim rAA+ Y;:Ep,mrw = RpI 't (n:l. + eF )’ I(4)

IIe Tim — HPEACIBHOE KacaTeIbHOE HANPSDKCHHE Ha JJIEMEHTApHOW Iuiomanke AA;
0 — yros Mexay paauycoM I, IPOBEACHHBIM U3 LIEHTPa IOBOPOTa (C KOTOPHIM
COBMEILICHO HAYalo KOOPAMHAT) O LEeHTpa Iom@aikd A4, U Ochlo,
HEpIICHANKYISPHOM HalpaBiIeHnIo JeiicTBytomieil cuibl F;
Yer BEpw—TO Xe, uTo u B 7.9;

fw — paccTtosHue, onpenensemMoe no pucynky Jl.3a;
@ — DKCIIEHTPUCHUTET CJBUTAIOIIEH CUJIBI;
N, N— KOOpAWHATHI IIEHTPa MOBOPOTA, OmpenesieMble o pucyHky J1.26.
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Pucynox /1.2 — T'paduxu st onpeneienus kodppunuenrta o; (a)
¥ KOOPIMHATHI IEHTPa moBopoTa N ()
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a) ‘}’
r E
o oo Rpl t
EEEEEEERRIIEN
c| !
al r A
x
0 n, 8};- |
F
6) L}’
Ttw Ep,rw Rp!,r
[JITTTT I Tiiidd
/Qmi
)("c Tlim |
e 10 83 l _
| X
|
n €
Ep,hﬁ : £ F

P hw

a— IpH pacmnojIoKECHUHU IIEHTPa MMOBOPOTA BHE MOJIOIIBBI COOPYKCHUS,
6 —TO K€, B IIpeJi€ax NMOAOIIBBI COOPYKECHUA

Pucynok /1.3 — CxeMbI K pacueTy yCTOHYHBOCTH COOPYKEHU TITy00KOT0 3a710KEHHS
NPH IJIOCKOM CABHUIE ¢ IOBOPOTOM B IVIaHE C Y4€TOM OTIOPAa FPyHTA

Omnpenenenye mNpenenbHOW CHIIBI CONPOTUBIEHHUS CABUTY Ryt M KOOpIUHAT Moioca
MOBOPOTA TPOU3BOAMUTCS B CICTYIONIEH TTOCIICIOBATEILHOCTH.

1. U3 ypasuenmii ([1.3) u ([.4) uckmoyaerca Ry ¥ U3 NOTy4eHHOHW CHUCTEMBI JBYX
YpaBHEHHI 0A00POM ONPENENAIOTCS KOOPIUHATBL M U My, OCIIE Yero HaxoauTes Ryt
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2. B cinyuyae koraa neHTtp noopora (0 OKa3bIBaeTCsl BHYTPU IUIOIIAAU IOAOLIBBI (IIPH
3HAYUTEIIbHOM 3KCIICHTPUCUTETE €-) U OTIIOP IPYHTA BO3HUKAET C 0OEHX CTOPOH COOPYKEHUS
(cM. pucyHok /[.30), He0OX0AUMO HCIONB30BaTh ypaBHeHHe ([1.2) U cienyromnye ypaBHEHUS:

Ztnm COHAA+ ’Y;:(Ep,tw - Ep,hw) = Rpl,t; (.5)
Z Tim FAA+ YL (Bl + Eppaliow) = Ry (N + &), (/1.6)

rae Tim, AA, 7., Eppws Mows T, N1, & —T0 ke, uTo 1 B dpopmynax ([1.3) u (1.4);
B hw— pacueTHOe 3HaYeHHE rOPU30HTAIBHON COCTABIIIOLIEH OTIIOPA TPYHTA C BEPXOBOM
CTOPOHBI COOPY)KEHUS,;
fhw— PaccTOsiHUE, olpenensieMoe o pucyHky /1.36.
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Ipunoxenne E
(pexomenayemoe)

Pacuer yCTOﬁ‘lHBOCTH coopymennﬁ Ha HECKAJBbHbIX OCHOBAHUAX
mo cxemamM FﬂyﬁHHHOFO H CMCIIAaHHOI'0O CABHUI'OB

E.1 Jlna onpeneneHus: CUIIbI MPEACIBHOIO COMPOTUBIICHHUS HA YYaCTKE CBUTa C BBHIIIOPOM
R, criegyer mpuMeHATh METOJ TEOpUM IpeaeiabHOro paBHoBecHus. [Ipu sTom B ciyuae
MIYOMHHOTO CBUTa OT HAKJIOHHOW Harpy3ku (pucyHok E.1) ompenensiercss mosiHas cuiia
IpeleIbHOro COnpoTHUBIIeHUs R,

Tlim
a) o+n
R
51
[ 45° - 9,2
Gl b(b)
\ y Y Y a h Yy E n
X4 vy 33 IIITINITITTTT
............... —%—’ e e AN el
6)
Tlim
Tum:f(G)
e I S
/ (PI \
5 "1 ™~ c

Gar
a — pacueTHasi cxema; 6 — rpaduk Hecylei CHoCOOHOCTH OCHOBAHUS,
I, 11, [l — 30HBI IPH3MBI OOpYIICHHSA

Pucynox E.1 — K pacuery Hecylleii cliOCOOHOCTH OCHOBAHUSI U YCTOHYMBOCTH
COOPY:KeHUS PH IIYOMHHOM CIBHUre

E.2 Tlo stomy merony mpo¢uib MOBEPXHOCTH CKOJBKEHUS, OTpaHMYMBAIONIEH 00JacTb
IIPEIENBHOIO COCTOSIHUS IPYHTa OCHOBAHHMSA, IIPUHUMAETCS B BHJE JIBYX OTPE3KOB IPSIMBIX
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AB u DC, coeauHeHHBIX MeXIy COOOH  KpUBOJMHEHHOM BCTaBKOW, OIMCHIBAEMON
ypaBHeHHeM Jiorapudmudeckoit crmpanu (pucyHok E.la). CBs3b MeXIy yIiioM HakJOHa K
BEPTUKAJIA PABHOACHCTBYIOLICH BHEIIHUX CWJI, PAaBHOM II0 3HAYEHUIO CHJIE IPEACIIBHOIO
COIIPOTHUBJIEHUS CIBUTY Ry, ¥ OpPUEHTHUPOBKOW TpPEyrojbHUKa MPEAEIbHOIO pPaBHOBECHUS
OIIpEIEIISIETCS YIIIOM V, KOTOPBI HaxoauTcs 1o gopmyse

H !

S_m8 +¢, -9 |. E.X)
sing,

1
vV =—| arccos

IIpu omnpeaenenun R, cuemeHne rpyHTa 1O CBOEMY JEHCTBUIO I[PUHUMAETCS
TOKJAECTBEHHBIM TPHJIOKEHUIO BHELIHEH PAaBHOMEPHO paclpe/ieleHHOW Harpy3ku B BUJE

CI
HOPMAJILHOTO HaIpshKeHus: N = —— (31eck tge| u € — To ke, uto u B 5.39).
|

3HaveHHe Tjm UIA 3adaHHbIX 3HaueHudd b, (), om, @), C, y| onpeaensercs cieayroMUM

00pazomM.

Crpoutcs rpaduk Hecymield clocOOHOCTH OCHOBaHHUs Tim = f(0) st Beeid mupunbl b wiu
pacuetHOM mmpuHbl b’ momomBbl ¢GyHmamenta (cMm. pucyHok E.10). IToctpoenue 3Toro
rpaduka mpousBoauTcs 1o psay 3HadeHui & (o1 &'=0 10 &' = @,) U COOTBETCTBYIOIINM MM

3HAUEHUSIM V.

[To HaliieHHOMY 3HAYEHMIO V HAXOJAATCS BCE JaHHbIE, HEOOXOAUMBIE JJISI ONpPEeNICHUS
pasmepoB npu3mbl Beimopa ABCDA. Jlunust AB npoBogutces no yriny v, nunust EB — mo yrmy
0=90+¢ —v.

Jlunust EC crpoutes mo yriy 45° — MEXIy HEl M TOPU30HTAIbHOW NMOBEPXHOCTHIO

P
2
ocHoBaHus. IIpouns orpaHnyuBaroieil MOBEPXHOCTU CKOJBXKEHHUS Ui MPOMEXYTOUHOMN

30HHI || cTpoutes mo ypaBHeHUIo orapudmudeckoit crimpanu. Pamuyc r = EC Haxomutcs mo
bopmyne
r=roe’ 9, E.Z)

rae r0:§;9:45’—% + v

Jluaus CD mpoBomutcst depe3 Touky C mon yriom 45 — %’ K TOPHU30HTAIBHOU

noBepxHoctu ED.
[Tocne onpenenenus ouepTaHus MPU3MBI 0OpyIIeHUsT HaxoasTcs Beca Py, Po, Ps (¢ yueTom
B3BEIIMBAIOIIETO JCUCTBUS BOJABI) OTAeNbHBIX ee 30H |, I, Il (mpu Hamuuwmu cueruieHus k

cune Ps3 noGasnsiercss Harpy3ka NED, cooTBercTByromIas mpuUiIOKEHHOMY K TOBEPXHOCTH
HOPMAJIbHOMY HaNpsDKEHUIO, a MPH HAJIWYUM NPUTPY3KM MHTEHCUBHOCTBIO (| — Harpyska

qﬁ)) u cwia R, onpenensiemas o popmye

P cosv sin(p+¢, —V)
cos(p-v) sin(v+& —q,)’

E.3)

rae
Q+PR,+PR
-RtgB-(Q+R+R,+PR)tgv

p = arctg E(4)
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Q=—E{l+tgﬁtg(45° +(p—'ﬂ : E.D)

2 2

B =arctg =1, co% I’O.COSG +a—0Q,. E.§)
r sin®

(]

E.3 B cuyuasx, mis kotopsix B Tabmuue E.1 mpuBenensl 3HaueHHs KO3 (UIMEHTOB
Hecymei cnocooHoctr Ny, NC, NQ, a Taxxe 3HadeHus kodddunueHTa K, mo3BOSIONIETO

onpenenuts uiMHy ydactka EyD  wa pucynke E.la (EyD =Kb), R, ompenensiercss mo
dbopmyre

R, =y,b2Ny+bC,Nc+quq, E.7)
rae v, G, b— 1o xe, uto u B 7.7 paznena 7 cBoja MpaBui;

G- MHTEHCHUBHOCTh PaBHOMEPHOM Harpy3ku Ha yyactke ED npusmsl Beinopa.

Tabnuuna E.1-3unavenust ko3pduunuenton Hecyuneii cnocodHocTn u ko3 dpunuenta K

ITpu &' (B 105X (1)
1 Kooppuumenter 0 0.10, 0.30, 050, 0701 0.9,
0° N, 0,000
N, 5,142
Nq 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
Nq 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
e 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
Nq 1,433 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 4,977 4,030
Nq 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
g° N, 0,400 0,398 0,360 0,304 0,234 0,149
N, 7,528 7,284 6,740 6,103 5,325 4,241
Nq 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 0,418 0,315 0,193
N, 8,345 8,044 7,381 6,617 5,703 4,461
Nq 2,471 2,418 2,301 2,167 2,006 1,787
K 1,572 1,476 1,271 1,043 0,778 0,424
12° N, 0841 | 0800 | 0691 | 0558 | 0408 | 0,242
N, 0285 | 8913 | 8103 | 7187 | 6114 | 4,694
Nq 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 | 9,910 8,920 7,821 6,560 4,940
Nq 3,586 3,471 3,224 2,950 2,636 2,232
K 1,894 1,769 1,506 1,219 0,893 0,475

93



CII 23.13330.2011

Oxonuanue mabauywl E. 1

Ipu &' (B m0sIX (1)
01 Koa¢duimeHTsr ) 0o, 0.30, 050, 070r 0.90,
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
Ng 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
Ny 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
I\ 6,400 6,077 5,412 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
\S 16,883 15,774 13,522 11,218 8,812 6,067
Ng 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 4,517 3,400 2,350 1,429 0,653
N 21,570 20,178 17,392 14,605 11,769 8,638
Ngq 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 10,312 6,738
I\ 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
\S 25,804 23,575 19,261 15,148 11,188 7,106
[\ 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
\S 30,141 27,295 21,888 16,867 12,168 7,500
Ny 18,402 16,759 13,637 10,738 8,025 5,330
K 4,290 3,901 3,126 2,358 1,585 0,747
32° N, 16,922 14,264 9,536 5,770 2,997 1,103
N 35,492 31,835 25,016 18,854 13,268 7,922
Ng 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 15,914 8,864
Ng 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, 66,014 51,714 29,605 15,093 6,427 1,819
N 75,314 64,419 45,816 31,008 19,360 9,967
Ng 64,196 55,054 39,444 27019 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 29,516 10,783 2,503
N 133,880 110,080 72,119 44,729 25,385 11,652
Nq 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

[To naiineHHbIM 3HaUYeHUSIM R, ompenensitoTcst G U Tjim, UCHOJIb3yEeMbIe ISl TOCTPOCHUS
rpaduka (cM. pucyHok E.10), mo ¢popmymam:
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o= b(RJb') cosd’ —n; E.g)
Tim= R sind’. E.9)
b(b’)

E.4 Tlpu neiicTBUM Ha COOPYKEHHE TOJIBKO BEPTUKAJIbHBIX CUJI ONpE/CIICHUE MpeaesbHOMI
(paspymiaromieii) BEpTUKAILHON HArpy3kd Ha OCHOBAaHHE MOXET OBITh MPOU3BEICHO
YKa3aHHbIM BbIlIe MeToaoM. Ilpu sToM mocTpoeHue mpu3Mbl OOpYILIEHHS MPOU3BOIAUTCS
TosbKO it &' =0 u v =45+ %

E.5 Ilpu nHanuuuu B OCHOBaHMM (HIBTPAIIMOHHOTO TMOTOKA U HEOOXOJMMOCTH ydYeTa
(GWIBTPalMOHHBIX CWJI ompeaeneHne R, crieayer mNpOU3BOAWTh AHAIMTHYECKH WIIH
rpadoaHaAIUTUYECKUM METOJOM IIyTeM IIOCTPOCHHUS MHOTOYTOJIbHMKA CHJI Ha 0ase
PaBHOJCHCTBYIOIINX BECOB KAXKIOH M3 TPEX 30H MPU3MBI OOPYIIEHHUS C yYETOM CYMMAapHBIX
(GUIBTPAIIMOHHBIX CUJI, ACUCTBYIONINX B KaXKIOW U3 HUX.

Hanpasienus u 3HaueHNs] CyMMapHBIX (DUIBTPAIIMOHHBIX CHII ONIPEENISIOTCS TI0 3aJaHHOM
TUAPOIMHAMUYECKON CeTKE ABMKEHUS (PUIBTPALIMOHHOTO MOTOKA MOJI COOPY>KEHHUEM.

Jns 3TOrO TOCKE TOCTPOCHHs OOBEMITIOMIEH MOBEPXHOCTH CKOJBKEHHUS IO METONY,
uznoxkeHHomy B E.2, W moctpoeHus rujapoauHamuueckoi cetku (mMetomom DI JIA wumm
pacueTHbIM criocoOoMm) kaxaas u3 304 |, I, 11l (cm. pucynox E.la) okaspiBaercst pa3OuToil Ha
psIl yYacTKOB, JJIS1 KQKJIOTO U3 KOTOPBIX HaXOMUTCS JHMHHUS TOKa, MPOXOJAIIas yepe3 LEHTP
TSDKECTH ydacTka. HampaBieHue (GMIBTpallMOHHOW CHIIBI MPUHUMAETCS 10 KacaTeNbHOU K
ATOH JIMHUM TOXE B LIEHTPE TSKECTU yIacTKa, a 3HAUCHHE ee — 10 popmyIie

Di = ’lem,iA’ E]-O)
I7€ Yw — YJEJIbHBIA BEC BOJBI;
i — CpeAHMI TPaMEHT HAOPa JJIsl TAHHOTO y4acTKa;
A —mIomans ydacTka.

3HaueHHs CyMMapHbIX GuibTpanuoHHbix cun Dy, Drr, D3 ompenensrorcs Kak
reoOMeTpUYECKUe CyMMBbI (DMIIbTPALIMOHHBIX CUJI B Mpezieax paccMarpruBaeMoid 30Hb! |, |1 nmm 1.

E.6 Ilpu ompeneneHny CHIIBI TIPEACTHHOTO COMPOTHBIICHHS B CIIydae CIBHTA C BBITOPOM
IpU CEHCMUYECKUX BO3AEHCTBUAX Ry eqClelyeT yUUTHIBATh CHIIbI HHEPLIUY, JEHCTBYIOIINE HA
TPYHT B TIpe/ieax MPU3MBI BBIIIOPA W Ha MPHUTPY3KY, OMpeAesieMble 10 YCKOPEHUI0 3eMHOU
MOBEPXHOCTH, COOTBETCTBYIOIIEMY HPUHSATHIM PAacCUYE€THOW CEWCMHUYHOCTH M HAIPABJICHUIO
celicMUYecKHX KoJeOaHuil.

Ecin ocHOBaHME M IIpUTpy3Ka pacloIoKEeHbI HUKe ypoBHs Boabl, To o CII 14.13330 Bec
TPYHTa OCHOBAHUSI U MPUTPY3KU MPHUHUMAETCS C YYETOM B3BEIIMBAIOIICTO JICHCTBHS BOJIBI, a
CHJIBI HHEPLUH ONPEACIISIOTCS M0 MIIOTHOCTH IPYHTOB B BOJAOHACHIIIIEHHOM COCTOSIHUY.

E.7 Tlpu pacdyere yCTOMYMBOCTH COOPYXEHHH TI0 CXEME CMEIIAaHHOTO CJBUTA
COIIPOTHUBIIEHUE OCHOBAHUS CIIBUTY CIIEAYEeT NMPUHUMATh PAaBHBIM CyMME COIPOTHBIICHUH Ha
y4acTKax IUIOCKOTO CABHIA U CIIBHTa C BHITIOPOM (pucyHOK E.2).

Cuily mpenenbHOTO CONPOTUBIICHUS MPU pacueTe yCTOWYMBOCTH COOPY)KEHUH IO CXeMe
CMEIIaHHOTo cABUra Reom NMpH mocrynaTenbHONH GopMe caBUTra pEeKOMEHIYETCsl ONpEnesTh
1o ¢opmyie

R:om = (Gmtg(pl + Cl)bzl + Tlimbll ! EQ-]-)
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e Om, tgp1, G — 10 *xe, uro u B popmysie (E.2) raHHOTO MPHITOKEHHMS,
P, by — pacueTHbIe 3HAUEHHS IMPUHBI YYACTKOB MOJIOIIBBI COOPY)KEHHS, HA
KOTOPBIX TPOMCXOIST CABUT C BHIIIOPOM U TUIOCKUH CJIBHT;
Tlim— TpPeIeNbHOE KacaTelbHOE HANIPSHKEHUE HA YYaCTKE CJIBUTA C BBITOPOM,
ompenensemoe 1o dopmysie (E.9) nannoro npunoskenus mpu b = by;
4+ pasMep CTOPOHBI MPSIMOYTOJbHOW MOJOIIBBI COOPYKCHUS,
MEPIICHAUKYIISIPHON CIIBUTAOIIEH CHJIE.

Py
s

5 v = '-8 a o
" . DR N . .
STy s T @y T ke
, > * % %

' . e g e Ty .
- 00 ey B Cg
Sog e T v e 0wy

- > e

ab — y4acTOK IUIOCKOTO CABUTA; Oe — y4acTOK CIBUTA
C BBIIOPOM; 66200 — 30Ha BBITIOPA

Pucynok E.2 — Cxema K pacyery Hecyllieil Crioco0HOCTH OCHOBAaHUS
U YCTOMYMBOCTH COOPY KEHHSI P CMEMIAHHOM CABUIE

3HaueHune by cieayer ompenenaTh B 3aBHCUMOCTH OT Gmax (C HH30BOM CTOPOHBI) IO

dbopmyie
b, = PO ’ €.12)
G —Oq
rzie 6¢r = Noby1 ans rpyHTOB ¢ ko3¢ uientom casura tgy > 0,45 u o¢r = 0 pu tgy1 < 0,45;
Ofr — CpEIHeE HOPMAJIbHOE HaNpPsOKEHWE B TIOZOIIBE COOPYXKEHHs, TPH KOTOPOM
IPOMCXOIUT pa3pylICHHE OCHOBaHUS OT OJTHOW BEPTUKAIbHOM Harpy3Ku
(cM. pucynok E.10);
N, — To e, uTou B 7.7.
IIpn SKCLEHTpUCHTETE € HOPMAJILHOM CHIIBI P B CTOPOHY HHKHero Obeda B (opmyre

(E.11) Bmecto b, by u b, creayer npurumats b,biub> (rme b = b-2g, a b1 =bl%);

9KCLIEHTPUCUTET B CTOPOHY BepxHero Obeda B pacueTax HE yUUTHIBAETCS.

IIpy cMemaHHOM CABUTE C ITOBOPOTOM B IUIAHE IMPEAENIbHYIO CABUTAIOLIYIO CHILY
NpUHUMAIOT paBHOH o, R, TIe «, ompenensror nmo ykasanusM 7.10 u pexoMeHIyeMoro
npunoxenus /1.

E.8 Tlpu mnpsMoyroiabHO#l TOOIIBE CcOOpYyKeHHs uMHOW | w mmpuHON b cuma
IpeIebHOTO COMPOTHBIIEHUS] OCHOBAaHUS ONpeensercs no popmyie

Ry= A" (y1b'N, n+ciNenet gy ng), E(13)
rac

* *

e = b . b _ Ny b
A = Ib, ny—l—0,25|—, rh—l‘l‘tg([)ll—, rb—1+tg([)1ml— Hl4)

q

b*, tgp1, €1 — 1o xe, uto M B 6.7 N,, Ncu Ny — 10 )¢, uro n B E.3.
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E.9 Jlns onpeneneHuss BEpPTHKAIBHONW COCTABISIFONICH HECyIIed CIIOCOOHOCTH B
HEJAPEHUPOBAHHBIX YCIOBUSX MPU MOCTOSIHHON M30TPOMHON MPOYHOCTH HA CHIBUT Cy | MOXKHO
UCIIOJIb30BAaTh CICIYIONIYIO 000 (hopMyITy

RJ = A*[NCCU,l (1+ Sca+dca_ica)+q] 1 E(l5)

rae Ne = 5,14— kosdunmenT Hecyie crnocoOHOCTH;
Cu,l — paCUETHOE 3HAYCHHE COMTPOTHBIICHUS HEJPEHUPOBAHHOMY CIIBUTY;

— kK03 PUITMEHT HAKJIOHA HATPY3KH;

*

S, =021-2i bl_ — ko3 urenT Gopmsr;

d,= O,3arctgt?—* — K03 HUIUCHT 3aryOJICHUS;

Fu1 = Fo—Ruo—Ryp — ropusoHTanbHas Harpyska Ha IUionaghb A*;
Fn — momHasi ropu3oHTalIbHAS HAarpy3Ka Ha (YHIIAMCHT;
Rio — CONPOTHBICHHE CABHTY BHE A ;
Ryp — ropH30HTaJIbHAS COCTABIISIONIAsE PABHOICHCTBYIONICH AKTUBHOTO U MTACCHBHOTO
JaBiieHHs Ha GyHIaMEHT;
A - 10 ke, uro U B E.§;
d— 3arnyOrnenue GpyHaaMeHTa.
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IMpuao:xkenune K
(pexomenayemoe)

Onpenenenne KOHTAKTHBIX HANPSKEHU I
MeTO0/10M BHELIEHTPEHHOT0 C:KATHS

[To Merony BHELEHTPEHHOIO C)KATUS HOpPMallbHblE U  KacaTelbHble KOHTAKTHBIE
HANpsDKEHUsT TPH HEIJIOCKOW mojomBe coopyxkenus (pucynok XK.1) ompenenstorcst 1o

dbopmynam:

c= ﬂcoséS + Mr cosp; KQ)
A ly
r:%sin6+¥sinﬁ, X.2)

0

rae N — paBHOAeHCTBYIOIIAs CUJI, TPUIIOKEHHBIX K COOPY>KEHHIO;
M = Ne — MOMEHT 3TOH CHJIBI OTHOCHTEJIBHO HIEHTPA TSHKECTH MOA0MIBHI (cM. pucyHok XK.1) ;
A ly — momaas MOAOUIBEL U €€ LIEHTPAIbHBII MOMEHT HHEPIUY;
— painyc-BeKTOp paccMaTpuBaeMoi Touku K IogonBel OTHOCUTENBHO 1eHTpa O,
O — yroJs Mexay HampaBieHHeM paBHOAeHCTBYoIIe N 1 HOpMaJbIO K MOJIOIIBE B
Touke K;
B — yrom Mexay HOpMaJSIMH K MOJOIIBE B TOUKe K U K paanycy-BEeKTOpY 3TOH TOUYKH.
[Ipu mIOCKOW TOMOIIBE COOPYKEHUSI KOHTAKTHBIC HAMPSHKEHUS OMPENETSIOTCS IO

bopmynam:

c:—N(Z)SS+¥; XK.3)

N sind
T=——
A

y

: K4

r7e X — pacCTosTHUE OT pacCMaTPUBAEMOM TOUKH JIO IIEHTpa TSHKECTH MOIOIIBHI;
|y — MOMEHT MHEpLMU MJIOMIAAN TOAOIBBL

B\

Pucynok K.1 — Cxema K onpesieJieHHI0 HOPMAJTbHBIX U KacaTeJbHbIX KOHTAKTHBIX
HANPsIZKEeHWii PY JIOMaHO#i MO/I0IIBE COOPY KEHUSI
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Ipuiao:xkenue U
(pexomenayemoe)

Onpeuenenne KOHTAKTHbBIX HaHpﬂ)KeHHﬁ IJIs coopymennifl
Ha OTHOPOAHBIX MECYAHBIX OCHOBAHHUAX
METOA0OM IKCIIEPUMEHTAJILHBIX 310D

HopMmasibHble  KOHTAKTHBIC  HANpPSDKCHHS  METOAOM  OKCHEPUMCHTAIBHBIX  JIIOP
OIPENCIISIOTCS:

B Clyyae KOIr[a PaBHOJCHCTBYIOIIAas BCEX BHEIIHMX CHJ P NPOXOJUT dYepe3 LEHTP
IOJIOIIBBI COOPYKEHUS, 110 (hopmyJie
G,=0,0,, n.1)

X

rac o, — HOPMaJIbHOC KOHTAKTHOC HAIIPSIXKCHUE B TOYKC, Haxozulmeﬁcx Ha paCcCTOsIHUU X OT

LHEHTpAa MOAOLIBBI COOPYIKCHU
Ex — OTHOCUTCJIbHOC HOPMAJIbHOC KOHTAKTHOC HAIIPAKCHUEC B COOTBGTCTBYIOHlefl TOYKC,

Gm

omnpenensemoe no Ttabmuue M.1 B 3aBucumoct or N, = —" (HMKE YPOBHS BOJIBI
1

YICTbHBIA BEC TPYHTA CJIEIyeT MPUHUMATh C Y4€TOM B3BEUIMBAIOLIECTO ICHCTBUS

BOJIbI);
O, — CpellHee HOPMAallbHOE€ KOHTAaKTHOE HAIPSKEHHME MO IOJOLIBE COOPYKEHUs, paBHOE
—_— P -
o "l

B ClIy4a€ BHCHCHTPCHHOI'O IMPUJIOKCHUSA K OCHOBAHUTIO paBHO)IeI\/'ICTBYIOH_ICI\/’I BHCIIHHUX CHUJI
N OTCYTCTBHA PACTATHBAIOIIUX HaHpH)KeHI/Iﬁ M0 KOHTAKTy MOJOMLIBEI q)YHI[aMCHTa C

2ep 1
OCHOBaHUEM IIpU Sy < I o gpopmyie

6, =606,|1t——m_ |, n.%)

rae o,, 6, X —To Xke, 4To u B popmyine (1.1);

X!

€, — OKCICHTPUCHUTET MPUJIOKEHHS HArPY3KU, HOPMATbHOM K MIIOCKOCTHU MO/IOIIBbI

COOPYKCHHS,
m, — K03 PUIMEHT, onpeaensseMblii o Tadmie 1.2.

IIpuwmeuanune - Ilpu noacranoske B popmyny (1.2) €, u X ciepyer yunThIBaTh UX MOJAPHOCTH

OTHOCHUTECJIIbHO Ha4aJia KOOpAWHAT, IPUHUMAEMOT'0O B HEHTPE MMOJOMIBBI COOPYKCHUA.
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Ta6nuna N.1-3nayenns G,

2 G, mpu N,
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
Tab6numa .2 - 3navyenus ko3pdpuuuenta m,
Yucno mogemuposanms N - 0,5 1 2 4 6 8 10
Kosddumment My 1,221 1,296 1,345 1,402 1,464 1,501 1,628
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Ipuao:xkenune K
(o0s13aTesIbHOE)

Onpenenenne 0caikKu OCHOBAHUSA
MEeTO0/I0M MOCJI0HHOT0 CYMMHPOBAHMS

K.1 Ocanka ocHOBaHUS OHpENENseTcss METOAOM IIOCIOMHOrO CyMMHUPOBaHHS B
coorBeTcTBUM ¢ 11.6.1. JlomoHUTEbHBIC BEPTUKAIBHBIC HAIPSHKCHUS] B CEPEMHE I-TO CIIOS
IpyHTa NPUHUMAIOTCA PaBHBIMH IIOJIyCYMME YKa3aHHBIX HANPSOKCHUM HAa BEPXHEU Z.1 U
HIDKHEH Z TPAaHMLAX CJOS.

K.2 3HaueHue AONOIHUTEIBHOTO BEPTUKAIBHOIO HAINPSDKEHUS Ha TIIyOMHE Z OCHOBaHMS
OT Harpy3oK P U IpUrpy3ok g onpenemisiercs rno Gopmyse

Ogp,i =% Pt+a,q,

rae P — cpeanee (hakTHUECKOE BEPTUKAIBLHOE JIaBJICHHE Ha TPYHT IO MOAOIIBE PyHIAMEHTA,
01 — KO3 PUIUCHT, yIUTHIBAOIINN U3MEHEHUE 110 TITyOWHE JOMOJHUTEIIBHOTO TaBIICHUS
B IPpYHTE U IpUHUMaeMblIi 1o Tabnuie K.1 ans npsiMoyronbHo# (GopMBbI MOIOIIBHI B

22

3aBHUCHUMOCTH OT OTHOCHUTEIBbHOMN FJIY6I/IHI>I m= T M OTHOHICHUWA CTOPOH B , AJIA

KpYIJION — OT OTHOUIEHUsI M= ZTZ' ;
o2 — K03 PUIHMEHT, onpenensieMblid A MPSIMOYTOIbHON IpUrpy3kH mo pucyHky K.la, a
TSl TPEYTOIBHOM — 110 pucyHKy K. 16.

Jonyckaercs mNpuUrpy3ky amnmpoOKCUMUPOBATh MPSIMOYTOJIbHOW, TPEYroJbHOW WM
TpanenenaIbHON MI0POH B 3aBUCHMOCTH OT (DOPMBI 3aChIlaeMoro KoTiioBaHa. B mocneanem
Cly4ae OCaJKHM CKJIAIbIBAIOTCS W3 ONPEAEIEHHBIX JUIS IMPAMOYIOJIBHOM U TPEYroJIbHOU
Harpys3ox.

Tab6nauna K.1-3nayenns kodpduuuenta oy

ﬁ ITpsimoyromnbHbIe GyHIaMEHTBI C OTHOLICHUEM
cropoH /b, paBaBIM
b Kpyrnsie
(22' j (‘byH,HaMeHTLI 1 1,4 1,8 2,4 3,2 5 10
d
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
0,8 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 0,414 0,463 0,505 0,529 0,545 0,550
2,4 0,214 0,257 0,325 0,374 0,419 0,449 0,470 0,477
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 0,214 0,248 0,285 0,306
4.4 0,073 0,091 0,122 0,150 0,185 0,218 0,256 0,280
48 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
IIpuwmeuanue— [Ipu onpenencHuy TOMOIHUTENEHBIX BEPTHKAIBHBIX HAPSDKEHUH HA TIIyOMHE Z OT IIOJOIIBBI
(yHIaMeHTa 10 BEPTHKAIH, MPOXOISIISH depe3 YIIoBYI0 TOUKY IPSMOYTOJIBHOTO (YHIAMEHTA, 3HAYeHHsT KO PUIIIEHTOB
) i , onpenenennsbie no tadbmmue K.1, ymaosxkarores va 0,25.
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a) G
" 77 A
TN x 72V 2
0,4 f’\—) AT
0,3*\'}:(04-..‘\\‘
NI
P —
0,1 y 72\%.__ ==
q /://./CI Z
1 2 34 56 7 89 10c
6) %
0.5 c e
0,4 [\ 249
0,3 |—A

//

0,141 ,2—
r?-rg‘- ——

0,2 (
K1, S
S
/ :

r-— ——-—v
2=3 Z
0 1 23456 7 849 10cCc

a — IJ1sl IPSIMOYTOJTBHOM MPUTPY3KH; O — JUIS TPEYTOIBHON IPUTPY3KU

Pucynox K.1 — I'paduxu 011 onpeaesieHns Ko3ppuumenTa a;
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IMpuno:xenue JI
(pexomenayemoe)

Omnpenesenne 0caKi OCHOBAHUS MPH CPeTHEM JaBJIEHUH
MO/ MOIOIIBOM COOPY KEeHUsI, MPeBbINIAIOIIEM
pacuyeTHOE COMPOTHUBJIEHUE TPYHTA

Ocaaky OCHOBaHMS TpU CpedHEM JaBJICHUM TOJ TMOAOUIBOM COOpYXKEeHHS P,
MIPEBBIIIAIONIEM pPAaCUYETHOE COMPOTUBJIECHUE TPyHTAa OCHOBaHMs R, pekoMmeHnmyercs
oTpeAesiTh no popmyie

s, =K,s, JLY)
rae Kp — ko3 puiuueHT yBenuueHus OCaAKu MpH YydeTe o0nacTeidl MIacTUYECKUX
nepopManuil, onpeaensieMbli 115 OJHOPOJIHOTO B IIPEeax CKUMAeMOM TOJIIU
rpynTa Hc nipu mmpune coopykenns b < 20m u He / b <2 no pucynky JI.1, B
JIPYTUX CIydasx — M0 pe3yybTaTaM CHEeIUATbHBIX UCCIICI0OBAHUI;
S- ocajka, onpenensemas 1o ykasanusim 11.6.1 u npunoxenus K.

K,,i

2.5

o
i

Pucynok /1.1 —I'paduk nas onpenesienns kodpduuuenta K,
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Ipuiao:xxkenune M
(pexomenayemoe)

Omnpenesienne cTeneHd NEPBUYHON KOHCOTUIALNM TPYHTA
CreneHp nepBUYHON KOHCOJIMJALMHU IPYyHTA U1 B PacYETHBII MOMEHT BPEMEHHU OT Hayalla

0
pocta Harpy3ku ompezeisercs 1o pucyHky M.1, rme ¢, — Ko3(DOULIUEHT CTerneHu
0 2y . . . .
xoHcomuaauuu (c, =c,t,/hy); 1,=t/t,; t— pacuerHoe Bpems; t,— BpeMs pocTa HarpysKH;
ho — pacuetHas TommuHa ciosi, omnpenensiemas o 7.7; ¢, — KOAQUIUEHT KOHCOIHIAINH
IPyHTa B BEPTHKAJILHOM HAIPABJICHUU.
B ciydae MrHOBEHHOTO NPHIIOKCHHS HArpy3Kd CTElCHb MEPBUYHON KOHCOJHIAIINN

onpenensiercs o pucynky M.1 ans ¢2=0,01u 7, =100, t/h.

Uy
1.0 I T / qs\) - '\‘Ql/ P / /
" “ I
08 ,,;/ ; Vi o/'f° o e 4
o . o> v
0,6 // //// /LA 9 | —
A
0,4 //// ’////,/ C_nv;??/"
/ L~
0,2 /Qé{]//’ //
=1 —
00,1 02 03 06 08 1 2 3 4 6 8 10 14 1820 30 40 5060 8(}100"-r

Pucynox M.1 — I'padpuk 3aBUCMMOCTH CTeNEHN KOHCOJTUIANUU

. A0
Ui 0T 7, = — 1 pasiu9HbIX 3HAYeHHi C,
0
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Ipuiao:xxkenune H
(pexomenayemoe)
Omnpenesienne KOHEYHBIX TOPU30HTAJIBHBIX MepeMelleHNH
IPABUTALMOHHBIX COOPY’KEHUH ¢ TOPU3OHTAJIBHOM MMOI0IIBOM
HAa HECKAJIbHBIX OCHOBAHUAX
H.1 Cmemienue coopyxeHus onpeaensiercs no Gpopmyie

QLD -D,
u== i i ’ H.
2 IZ=1: is,i 10

rae Q — cyMmapHas ropu30HTalIbHAs HArpy3Ka Ha 1 M JTHHbI coopyxenus (pucynok H.1);
N- 49KCTIO0 CII0EB TPYHTA B Mpeieax cMemaeMoi Tommu Hyis;

@ — ko3¢ dunMeHT, onpeaensieMblil Mo pucyHky H.2 B 3aBUCHMOCTH OT OTHOIICHUS
rIyOWHBI 3aJIeraHusi MOIOUIBHI I-T0 CJI0s rpyHTa hj K mosymprHe coopyKeHus
;

Biis — Moztynp gedopmainiy cMenaeMoro cios rpyHTa.

a)
» ) (L
“ s‘ ‘ N = ‘.‘ « 5N LI ‘
T . . ‘. ’ v . A
g ' T Yos ; By oy Y
’ 7 . " ' .
L d " Edls ! ‘. e Y
. x
i ,\a o : . I Wi _L .t . - .
0) - b
e ot
A A3 v —
G|, S LR W e s ow .
"3 A% ) (S0 T 1 . 4 P L A wy
t _\'*' » X ’ ‘['_ 1 3 v ]
L, v
(W W e R R T
= . . \ .

. * q

a — Ipu OJHOPOAHOM OCHOBAaHUH; 0— IIpU rOPU30HTAIILHO-CIIOUCTOM OCHOBAaHUH

Q — OpU30HTAJIbHasA CHUjIa

Pucynok H.1 — CxeMbl K ONpe/ieJIeHHI0 TOPU30HTAJIBHBIX CMelleHHil coopy:KeHmit
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1
4 i
1 2 3 4

Pucynok H.2 — I'paduk nist onpenesnenusi kodpduunenta @

H.2 B cyMMapHYI0 TOPH3OHTalIbHYK HAarpy3ky Q clemyeT BKIOYATh BCE CHIIB,
HeﬁCTBYIOIHHe Ha COOpYKCHHC B HaAIIpaBJICHHUU CIABUIA, 3a BbBIUCTOM CHJI OTIIOpAa,
IMPUHHUMACMBbIX PAaBHBIMU JABJICHHUIO 'PYHTA B COCTOSSHUU ITOKOS.

H.3 Moayns nedopmariuu rpyHTa B cMmemaeMoM cioe Egis i mpuHuMaercs paBubiM 1,2E; —

JUIS TIIMHUCTBIX TpyHTOB W 1,5E; — nna mecuaneix rpyHTOB, Tne Ei — TO ke, uTo u B
NpUIOKEHNH B.

H.4 Pacuernas rmybuna cMemaeMon Tou Hyis TpuHUMAETCsl paBHOM

Hai = 0,4b + 0,34 H.2

rae He — rmyOuHa coxumMaeMoii TOJIIH, onpeensemas B coorBerctuu ¢ 11.6.2.
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Ipuiao:xkenune I
(cmpaBouHOe)

OcHoBHbIE OyKBEeHHbIE 0003HAYEHUS
Ko3gpuumeHTHI HAIEKHOCTH, YCJIOBUA PA00THI U COYETAHUA HATPY30K

Yc — K03 punment ycinoBuii paboThl;

Yg — K03 PULMEHT HaIe)KHOCTHU 110 TPYHTY;

Yn — KO3 GUIMEHT HAJIS)KHOCTH 110 CTEIICHH OTBETCTBEHHOCTH COOPY)KCHUS;

Yic — K03 puLmeHT coueranusi Harpy3oK;

ycl— KO3 (DUIIMEHT YCIOBUI pabOThI, YIUTHIBAIONIUN 3aBUCUMOCTh PEAKTUBHOTO JIABJICHHS
IPYHTa C HU30BOW CTOPOHBI COOPYKECHHSI OT TOPU3OHTAIBHOTO CMEIECHHUS COOpYKe-
HUS TIPH TTOTEPE UM YCTOWYHBOCTH.

XapaKkTepuCTHKH ITPYHTOB

Xn — HOPMAaTHBHOE 3HAYECHUE XaPaKTEPUCTUKH;

X —pacueTHOEe 3HAYECHUE XAPAKTCPUCTHUKU;

0. — JOBEPUTEIIbHASI BEPOATHOCTh PACUETHBIX 3HAYCHMI;
p — IUIOTHOCTB;

Pyg — HJIOTHOCTb CKEJICTA I'PYHTA,

Py — ILNIOTHOCTDb 4aCTHIL,

L — mokasaTenb TEKy4ecTH;
Y — YAEIbHBIN BEC;
e — k03 puLmeHT nopucTocTu;
a — Kod(DPUITMEHT YIIIIOTHEHUS;
C — YACTbHOE CILIETIJICHHUE;
() — YTOJI BHYTPEHHETO TPCHHUS;
E — monyns nedopmarnuu;
G — Monynb ciBUTA;
v — ko3¢ dunuent nonepeunoit gepopmanuu (I[lyaccona);
K — koo dpunment unprpanum;
cy— KO3 PUITMEHT KOHCOMUIAINY;
¢, — KOO PUIMEHT CTENeHH KOHCOUIAIINH;

U1 — cTeneHb NepBUYHON KOHCOIHUIAINY;

U, — cTeneHs BTOPHYHON KOHCOJTUIAIINY;

H1, L — KO3 GUIMEHTHI YIIPYTol U IpaBUTAIlMOHHOM BOJAOOTauH;

Scrpy O1,crp — HAPAMETPBI ON3YYECTH;

g — k03 PUIMEHT BOIONOTIIAIIEHHUS;

ler, lest— FpaAMeHTHI HaMIOpa COOTBETCTBEHHO KPUTHUECKUH U JeHCTBYIOIIHIA;

Der, Vest— KPUTHYECKAS M ISHCTBYIOIIAS CKOPOCTH (PHITBTPAIIHH;

tq — moka3zaTenb THOKOCTH (PyHIaMEHTa;

R. (Re,m) — mipesiest mpoYHOCTH Ha OJJTHOOCHOE CXKAaTHE OTAETLHOCTH (MacCuBa) CKaabHBIX
TPYHTOB;

R (R;m) — mpees MpOYHOCTH Ha OJHOOCHOE PACTSHKEHUE OTACIBHOCTH (MacCHBa)
CKaJIbHBIX TPYHTOB;
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Res,m— Ipezen NpoYHOCTH Ha CMATUE MACCHUBA CKAJIbHOT'O TPYHTA;
Up, s — CKOPOCTHU paclpoCTPaHEHUs IPOJOIbHBIX U MOIEPEUHBIX BOJIH B CKaJIbHOM
MAacCHUBE.

Harpy3ku, HanpsizkeHusl, CONPOTUBJIEHUSI

Fo — 00001eHHas pacyeTHas CABUTAOIIAS CUIIA;
Ry — 00o01ienHas pacyeTHas cuia MpeieabHOr0 CONPOTUBIICHUS TPYHTA;
Rl — pacueTHOe 3HaueHUe MIPEIEIbHOIO CONPOTHBIIEHHS IPYHTA IIPU IJIOCKOM CJIBUTE;
Ry — pacueTHbIe CHIIBI COIIPOTUBIIEHHS CBAii, aHKEPOB;
R,— pacueTrHas cuiia mpeeIbHOTO COMMPOTUBIICHUSI OCHOBAHUS HA YYaCTKE CIBUTA C
BBITIOPOM;
Ep,tw — pacueTHOE 3HaUEHUE TOPU3OHTANIBHBIX COCTABIISIOINX ITACCUBHOI'O JABIECHHS
IPYyHTa C HU30BOI CTOPOHBI COOPYKEHHUS;
Ea hw— pacdeTHoe 3HAYCHHE TOPU3OHTAIBHBIX COCTABIISIFOIIMX aKTUBHOTO JIaBJICHUS
TPyHTa C BEPXOBOIl CTOPOHBI COOPYKEHHUS;
@ — cymmapHas GuIbTpalMOHHAS CHUIIA;
(— paBHOMEpPHO pacipeefieHHas BEpTUKAIbHAS IPUTPY3Ka;
G — HOPMAJIBHOE HAIPSKCHIC,
T — KacaTeJIbHOE HaIpSKEHHE;
U— u30BITOYHOE JaBlIEHUE B TIOPOBOM BOJIE;
G, — BEPTUKAIILHOC HOPMAJIbHOE HANIPSDKEHUE B TPYHTE;
Gz,g— TO XK€, OT COOCTBEHHOI'0 Beca IPYyHTa;
Gz,p— TO K€, TOMOJHUTEIBHOE OT BHEIIHEN HAarpy3KH;
N, — yuCI0 MOJETUPOBAHUS.

Jedopmanuu 0CHOBaAHUI U COOPYKeHU I

S— coBMmecTHas AegopMaliisi OCHOBAHHS U COOPYKEHHS;
Q — mpenenpHOe 3HAYeHUE COBMECTHOM AepopMaIiiil OCHOBAHUS U COOPYKEHHS,
S — HecTaOMIM3UpPOBaHHAsI COBMECTHas JeopMaIusi OCHOBAHUS U COOPYKEHUS;

S, U, |- COOTBETCTBECHHO OCaJIKa, TOPU30HTAIIBHOC NICPEMECIIICHHUE U KPEH COOPYKCHHUS.

I'eomeTpuyeckne XapaKTepuCTHKH

| — niuHa coopyxeHus;

b — mmpuna coopyxeHwus;

h — BeicOTa coopyxeHus;

A — TI01Ia b TIOOIIBBI COOPYKCHHUS;
€ — 9KCIIEHTPUCHUTET;

I — paauyc;

h — Tomuna cnos rpynra;

he. — BEICOTa KOHCOIMIUPYEMOTO CJIOS;
H¢ — rmyOuHa cxumaemMoit TOJIIIH;
Hdis — TONIMHA CMEIAaeMOTo CJIOS;
0fj,d — YTOJI IaJIeHNs TPEILUHBI;

@4, — yroJI IPOCTUPAHHMS TPEIINHEI;

|j — muHA TpeIUHbL;

bj — mMpuHa pacKpHITHS TPEIIUHBL.

10¢
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